KoHTpacTtep

KomroHeHT KOHTpacTep NpenHa3HaueH Uil KOHTPACTHPOBAHMS HEHpOHHBIX ceTeid. [lepBrie paboTHI,
TIOCBSIILICHHBIC KOHTPAaCTHPOBAHUIO (CKEJIETOHM3AaLMK) HEHPOHHBIX CETEH IMOSBWIIMCH B Hadase JIEBSHOCTBIX
rogoB [64. ]. OnHako, 3a7a4a KOHTPACTUPOBAHMS HEHPOHHBIX CETEH HE SABNIANACH LEHTPAIbHOH, MOCKOIBKY
YIIPOILEHHE CeTEi MOXKET IPHHECTH PEAIBHYIO TI0JIb3Y TOJBKO NPH peali3alliii 00y4eHHOH HEWPOHHOW CETH B
BHUJIE JIEKTPOHHOTO (ONTORJIEKTPOHHOT0) ycTpoiicTBa. Tonbko B padote A.H. I'opdans u E.M. Mupkeca «Jlo-
TMYECKH Tpo3payHble HeHpoHHBIE ceTn» [82] (Oosee momHbIN BapuaHT paboThl cM. [75]), OmyOIMKOBaHHOW B
1995 romy 3amade KOHTPACTUPOBAHHS HEWPOHHBIX ceTeil ObUI MPHIaH CaMOCTOSTENbHBI CMBICI — BIEPBBIC
MOSIBUIACH peabHas BO3MOXHOCTb IOJIy4aTh HOBBIE SIBHBIC 3HAHMS U3 JAaHHBIX. B cBS3M ¢ TeéM, 4TO KOHTPAcTH-
pOBaHME HEHPOHHBIX CETEH HE SIBISETCS JOCTATOYHO Pa3BUTON BETBBHIO HEHPOMH(OPMATHKH, CTaHIAPT, IPHBE-
JICHHBIH B TaHHOM TJIaBe, SBJISETCS OYE€Hb OOIINM.

3aday4u Onss KOHMpacmepa

W3 ananuza murepaTypsl B onbiTa pabotsl rpynmsl HelipoKomn MoxHO copMynupoBats cieayronme

3a[auu, pelaeMble ¢ OMOIbI0 KOHTPACTHPOBAHUS HEHPOHHBIX ceTeil.

1. VmpomeHne apXuTeKTypsl HEHPOHHOH CETH.
YMeHblIeHNe YUCIa BXOJHBIX CUTHAJIOB.
CaezieHHE ITapaMeTpoB HEHPOHHOI ceTH K HeOOIpIIOMY HAOOPY BBIICIICHHBIX 3HAUCHUH.
CHIKeHHE TpeOOBaHUH K TOYHOCTH BXOJHBIX CHTHAJIOB.
ITomy4yeHue sIBHBIX 3HAHUHN U3 JAHHBIX.
[anee B 9TOM paselie Bce epeunclIeHHbIE BhINIE 33a4H PACCMOTPEHBI OoJiee ToApoOHO.

nhkwe

YnpoueHue apXUTEKTYpPbI HEHIPOHHOM CeTH

CrpemiieHHe K YIPOIIEHHUIO apXUTEKTYphl HEHPOHHBIX CeTell BO3HHMKJIO M3 TOIBITKA OTBETHTh Ha Clie-
nyromie Borpoc: «CKoJIbKO HEHPOHOB HY)KHO HCIIOJB30BaTh W KaK OHM JOJDKHBI OBITH CBSI3aHBI APYT C JpY-
rom?» [Ipu oTBeTE Ha STOT BOIPOC CYIIECTBYET JABE MPOTUBOIOJIOKHBIC TOYKH 3peHus. OiHa U3 HUX YTBEpKaa-
€T, 4TO 4YeM OoJbllie HEHPOHOB HCIOJIBb30BaTh, TEM 0o0Jiee Ha/Ie)KHAasl CeTh MOJTyduTcsi. CTOPOHHUKH 3TOH MO3HU-
LM CCHUIAIOTCS Ha MPUMEP YeN0BEYeCKOro Mo3ra. JledCTBUTENbHO, YeM 00JIblie HeHPOHOB, TeM OOJIbIIE YHCIIO
CBsI3ei MEXIy HUMH, U TeM OoJiee CIOXHBIE 3aJa4u CrocoOHa peluTh HeiipoHHas ceTb. Kpome Toro, ecnu
HCIIOIb30BaTh 3aBEIOMO OOJIbIIIee YHCIIO HEHPOHOB, YeM HEOOXOAUMO /ISl PELICHHS 33/1a4i, TO HeHPOHHAS CETh
ToYHO 00yunTCs. ECiu jke HauMHATh ¢ HEOOJBIIOTro YKCia HEHPOHOB, TO CETh MOXKET OKa3aThCsl HECTIOCOOHOH
00y4HThCS PEIICHUIO 3a/]a4H, ¥ BECh MTPOLIECC MPUACTCS OBTOPSATH CHaYasa ¢ OOJIBIIMM YHUCIOM HEHPOHOB. DTa
TOYKa 3peHUs (deM OOJbIlle — TeM JIydIle) MOMyJIIpHa Cpean pa3pabOTIMKOB HEHPOCETEBOTO MPOrPAMMHOTO
obecrieuenns. Tak, MHOTHE W3 HUX KaK OJJHO M3 OCHOBHBIX JIOC-

TOWHCTB CBOHMX IPOTpaMM HA3bIBAIOT BO3MOXKHOCTH HCITOJIB30Ba-

HUs JTF000TO YnCiIa HEHPOHOB. X 12 34
Bropas Touka 3peHus omMpaeTcs Ha TaKoe «3IMITUpUIe- F( X) 5 4 6 3

CKOe» TIPaBHJIO: YeM OOJIbIIEe MOATOHOYHBIX ITapaMeTpoB, TEM

Xy)Xe ammpokcuManys GyHKIHH B TeX 00JIACTAX, T/Ie ¢ 3HAUCHHUS a) MonnHoMm 3-ei cTeneHn

OpuTH 3apaHee Hen3BecTHB. C MaTeMaTHYEeCKOM TOYKH 3PCHHUS 20

3amaqn 00ydeHUs] HEUPOHHBIX CETel CBOIATCS K IMPOIOJHKCHHUIO 10

(GYHKIIMH 3aJaHHOW B KOHEYHOM YHCJIE TOYEK Ha BCIO 00JacTh 0 ; . i . .

ompenenenus. [Ipy TakoM moaxoje BXOIHBIE JaHHBIE CETH CUH- 1 2 3 4 \.;

TAIOTCSI apryMEHTaMH (QYHKIHH, a OTBET CETH — 3HAUYCHUEM -10

¢yakum. Ha puc. 1 npuBeneH npuMep anmpoKCHMAaIdy TaOJInd- -20

HOM QyHKIMK TonuHOMaMu 3-i (puc. 1.a) u 7-i (puc. 1.6) cre-
neneit. O4YeBUAHO, YTO ANNMPOKCHMAIMS, MOJYyYEHHAs C MOMO-

. 6) MonuHom 7-o1 cTeneHun
IIbI0 MMOJIMHOMA 3-efi cTeneHu OOJbIIe COOTBETCTBYET BHYTpEH-

HEMy TIpEICTABICHHIO O «IPaBHIBHOIY ammpokcumanuu. He- 30
CMOTpSI Ha CBOIO TIPOCTOTY, STOT IIPHMEP JAOCTATOUHO HATTIAIHO 20
JIEMOHCTPHPYET CyTh TIPOOIEMBI. 10
Bropoit moaxoxa omnpenenseT HY)KHOE YHUCIO HEHMPOHOB 0 ~ 7\
KaK MUHAMAIBHO HE0OX0auMoe. OCHOBHBIM HEIOCTATKOM SBJIS- _‘ ;V ; ; \/; ;
eTcsl TO, YTO 3TO, MHHHMAJTBHO HEOOXOAMMOE UHCIIO, 3apaHee -10
HEU3BECTHO, & MPOIEyPa €ro ONpesieeHus MyTeM MOCTeNeHHO- Puc. 1. ANmpokcHMaIus TaGITHIHOM
IO HapalMBAHUA YHCIA HEHPOHOB BechMa TpynoeMka. Omupasch yHKIH
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Ha OmbIT paboTel Tpymmbl HelipoKomn B obmactu memunuHCcKor auarHoctuku [[18, 49 — 52, 72, 90, 91, 160,
161, 165, 182 — 187, 190 — 208, 255, 295 — 298, 316, 317, 341 — 345, 351, 361]], kocMU4eCKOil HABUTALIMH U
MICUXOJIOTHH MOKHO OTMETHTB, YTO BO BCEX ATHX 3a/1a4ax HH pa3y HE MOTPEOOBAIOCH 0oJiee HECKOIBKUX JIECST-
KOB HEHPOHOB.

IMoxBons UTOT aHANMM3y ABYX KpalHUX MO3UIIMI, MOXHO CKa3aTh CIICAYIOIIEE: CETh ¢ MUHHUMAIbHBIM
YHCIIOM HEWPOHOB JOJDKHA JTydlle («IpaBUIIbHEEY, O0JIee TIaIK0) allPOKCHMUPOBATh (DYHKIIUIO, HO BBIACHCHUE
9TOr0 MUHHMAJIBHOTO YHCIIA HCHPOHOB TpeOyeT OONBINIUX HWHTEIUICKTYAIBHBIX 3aTpaT U DKCICPHUMEHTOB II0
o0yueHHto ceTedd. Ecim umcino HEHpOHOB M30BITOYHO, TO MOXKHO IMOJyYHTh PE3YJIbTaT C IMEPBOM MOMBITKH, HO
CYIIECTBYET PUCK MOCTPOUTH «IUIOXYIO» alPOKCUMAaNHIo. MIcTHHA, Kak Bcerya ObIBACT B TAKUX CITyYasiX, JICKHUT
MOCEPEIUHE: HY)KHO BBIOMPATH YHCIO HEHPOHOB OOJBIIMM, YeM HEOOXOIMMO, HO HE HAMHOTO. DTO MOXHO
OCYILECTBHUTH MTyTEM YIABOCHHS YUCIIA HCHPOHOB B CETH IMOCIIE KaXIOW HEyTa4HOW MOMBITKH 00y4yeHus. Hanbo-
Jiee HaJISKHBIM CIIOCOOOM OIICHKM MUHHMAJBHOTO YKCIa HEHPOHOB SBJSICTCS MCIOIB30BaHUE TPOIEAYPhI KOH-
TpactupoBanus. Kpome Toro, mporeaypa KOHTpaCTUPOBAHUS IMO3BOJISET OTBETHTh U HA BTOPOM BOTPOC: KAKOBA
JTOJDKHA OBITH CTPYKTYpPa CETH.

YMeHbIIeHHEe YU CJIA BXOJHBIX CHTHAJIOB

IIpu mocTaHOBKE 3a/1a4M [UIsT HEHPOHHOW CETH HE BCET/Ia YIAeTCsS TOYHO OMPEICTHTh CKOIBKO U KaKUX
BXOJHBIX JaHHBIX HY)KHO ITO/IaBaTh Ha BXOJ. B ciygae HemocTaTKa JaHHBIX CETh HE CMOXKET OOYyYUTHCS perie-
Huro 3amagn. OQHAKO TOpas3/io Yalle Ha BXOJ CeTH MoJaeTcs W3OBITOYHBIN HaOOp BXOIHBIX mapameTpoB. Ha-
IIpUMep, MpH 00yIEeHNH CETH MOCTAHOBKE JMArHO3a B 3a7adaxX MEIULIMHCKON JHArHOCTHKH Ha BXOJ CETH TOAa-
IOTCS BCE JaHHBIE, HEOOXOIMUMBIE ISl TOCTAaHOBKU HAarHO3a B COOTBETCTBHH C CYIIECTBYIOIIMMH METOIMKAMHU.
Cremyer y4ecTb, 9YTO CTaHAAPTHBIE METOANKH TIOCTAHOBKH THAarHO30B Pa3pabaTHIBAIOTCS UL MCTIOIB30BAaHIS Ha
0ombIION TeppuTOpUM (Hampumep, Ha Tepputopuu Poccum). Kak mpaBmino, mpu QuarHocTHKe 3a0oJieBaHHUN
HacCeJIeHHsI KaKoro-HUOYIb HEOOJBIIOro pernoHa (HampuMmep ropoja) MOXHO OOOWTHCh MEHBIIMM HaOOpOM
HCXONHBIX HaHHBIX. IIpudeM 3TOT ycedeHHBIH Habop OymeT BapbHPOBATHCS OT OJHOTO MAJIOTO PETHOHA K ApY-
romy. Tpebyercst onpenennTh, Kakue JaHHBIE HEOOXOIMMBI [T PEeIICHUsS KOHKPETHON 3aJadM, IMOCTaBICHHON
st HelipoHHo# cetu. Kpome Toro, B X0Jie pelieHust 3TOU 3a/layu ONPEIeSIIOTCS 3HAYMMOCTH BXOJIHBIX CHUTHa-
noB. CiemyeT 3aMeTUTh, YTO YMEHHE OTIPEIENIATh 3HAYNMOCTh BXOIHBIX CHTHAJIOB MPEACTABIAECT CAMOCTOSTEIb-
HYIO [IEHHOCTb.

CBeneHue mapaMeTpoB HeiiPOHHOI CeTH K BbIeJeHHbIM 3HAYEHUAM

[Ipn 0OyueHNM HEWPOHHBIX CeTeil Ha YHUBEPCAIBLHBIX KOMIBIOTEPAX MapaMeTphl CETH SBISIOTCS JCH-
CTBUTENBHBIMU YHMCIAMU U3 33JaHHOrO nuana3oHa. [Ipu ammapaTHOH peanu3anuu HEHpOHHOW ceTH He Bcerna
BO3MOXKHO PEaIM30BaTh Beca CBS3CH C BBICOKOW TOYHOCTBIO (B KOMITBIOTEPHOM MPE/ICTABICHUN ACHCTBUTEINb-
HBIX YHCEN XpaHATCs HepBble 6-7 1upp MaHTUCCH). OIBIT TOKa3bIBaET, YTO B 00OYYEHHOHW CETH Beca MHOTHUX
CHHAIICOB MOYXHO N3MEHSTH B JOBOJIHO ITUPOKOM JMAIa30He (10 HONYHIIMPUHBI HHTEpPBajIa U3MEHEHNUS Beca) He
H3MEHsISl KaueCTBO PEIIEHUs CEThIO IIOCTABICHHON nepes Hel 3aaaun. Mcxoas u3 3Toro, Nojae3sHo yMeTh pellaTh
3aj7a4y 3aMeHbI 3HAUCHHH ITapaMeTpOB CETH Ha 3HAYEHHS U3 3aJaHHOTO Habopa.

CHuzkeHne Tpeﬁosannﬁ K TOYHOCTH BXOJHbIX CUTHAJI0B

IIpu 06paboTKe SKCIEPUMEHTAIBHBIX JaHHBIX MOJE3HO 3HATH, YTO U3MEPEHUE C BHICOKON TOYHOCTBHIO,
KakK TPaBWIO, JOPOXKE HM3MEPEHHUS ¢ HU3KOW TOYHOCTHIO. IIpndeM AOCTaTOYHO YacTO MOJy4EeHHE OdepemHOMH
3Havame mupsl H3MEPSIeMOro IapamMeTpa CTOMT Ha HECKOJBKO MOPSIKOB JAopoke. B CBA3M ¢ 3TUM 3agada
CHIDKEHHS TPeOOBaHUH K TOYHOCTH H3MEPEHHUS BXOIHBIX ITAPaMETPOB CETH MPHOOPETAET CMBICI.

IMosy4yeHne IBHbIX 3HAHUM U3 JAHHBIX

OnHO¥M W3 INIaBHBIX 3araJloK MBIIUICHUS SBISIETCS TO, KaK M3 COBOKYITHOCTH JITaHHBIX 00 00bEKTe, MOsIB-
JsieTcs 3HaHUE O HeM. Jlo HejaBHETo BPEMEHH HanOOJIBIIUM JOCTIDKCHHEM B 00JIACTH MCKYCCTBEHHOT'O WHTEII-
JIEKTa SIBJISUIOCH JIMOO BOCIIPOM3BEICHHUE JIOTWKM YEIOBEKa-OKCHepTa (KIACCHYEeCKHE JKCIEPTHBIE CHCTEMBI),
00 MOCTPOEHHE PErPECCHOHHBIX 3aBHCUMOCTEH M OTpeieNieHue CTEIIEHH 3aBUCHMOCTH OJHUX MapaMeTpoB OT
JPYTHX.

C npyroil CTOpPOHBI, OJHUM M3 OCHOBHBIX HEJOCTATKOB HEHPOHHBIX CETEHl, C TOUKU 3pPEHUS MHOTHUX
MOJIb30BATENEH, ABISIETCS TO, YTO HEHPOHHAS CeTh pellaeT 3ajady, HO He MOXET paccka3aTh Kak. IHBIMHU cIo-
BaMH U3 00y4eHHOI HEHPOHHOM CeTH Helnb3s U3BIEYb ATOPUTM pElIeHHs 3aJaun. TakuM oOpa3oM HEHpOHHbIE
CeTH MO3BOJISIIOT OTy4aTh HESBHBIC 3HAHUS U3 JaHHBIX.

B nomamnem 3amanuu I Beecoro3Hol onuMmuansl 0 HEHPOKOMIIBIOTHHLY, IpoXoauBIel B mae 1991
rozxa B ropose OMcKe, B MCCIIEI0BATEILCKON 3a/1a4€ y4acTHUKAM OBIJIO MPEITI0KEHO ONPEAeINnTh, Kak HEeHpOH-
Hasl CeTh peIllacT 3a/lady Paclio3HaBaHMS IIATH NEPBBIX OYyKB JATHHCKOTO andaBuTa (TIOJHBIA TEKCT 3alaHus U
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HanOoJiee MHTEPECHBIE BAPHAHTHI PEIICHHs NpHuBeAeHB! B [47]). D10 OblIa mepBasi MOMbBITKA M3BJICYCHUS aJro-
pHUTMa peueHus 3a1a4n U3 00y4eHHOH HEHPOHHON CETH.

B 1995 rony 6buta chopmynupoBaHa Hest JOTHYECKH MPO3PAYHBIX CETEeH, TO €cTh CeTe Ha OCHOBE
CTPYKTYPBI KOTOPBIX MOXHO ITOCTPOUTH BepOallbHOE ONMCAHUE ANTOPUTMA TOJTyYEeHHsI OTBETA. DTO JTOCTUTaeTCs
TIPY TTOMOIIH CIIEIHaIbHBIM 00pa3oM MOCTPOSHHOW MPOIeypbl KOHTPACTUPOBAHHSL.

Hocmpoenue JiocudecKu npo3pavinblx cemeil

3amamuMcst  KIIaccoM
ceTeil, KoTopwele OyaeM CuH-
TaTh JIOTHYECKH MPO3PaIHBIMU
(TO ecThb TakuMH, KOTOPBIC
pemaioT 3amady MOHSATHBIM
IS Hac CIOCoOOM, I KOTO-
poro Jerko chopMyIHpoBaTh
CIIOBECHOE ONWCAaHHUS B BHIC
sIBHOTO anroputMa). Hampu-
Mep moTpedyem, 4YTOOBI Bce
HEHpOHBI HWMeNn He Oonee
TPEX BXOJTHBIX CUTHAJIOB.

3amaguMmcs  HEWpOH-
HOM CeThI0 Yy KOTOpOW Bce
BXOJHBIC CHTHAJBI IOJAOTCA
Ha BCE HEWPOHBI BXOJHOIO
CJI0s1, @ BCE HEUPOHBI KaXA0r0
CJIEIYIOIIETO CJIOSI IPHHUMAIOT
BBIXOJHBIE CHTHAJIBI BCEX HEH-
POHOB  TPEIBIAYIIETO  CIIOSI.
OO0y4nM ceTh 6€30ITHO0THOMY
PpEIIeHHIO 3a1a4n.

ITocne »atoro Oymem
MIPOU3BOIUTE KOHTPACTHPOBa-
HUE B HECKOJIbKO 3TanoB. Ha
IIEpBOM 3Tare OyaeM yIamsTh

Puc. 2. Habop MUHUMAIBHBIX CETEH TS PEIICHHS 3aJa4d O MpeacKa3aHuH
pe3ynbTaToB BbIOOpOB mpesuaeHta CIIIA. B pucyHke HCIoib30BaHBI Clie-

TOJBKO BXOIHBIC CBSI3U HEH-
poHOB BxoaHOoro cios. Ecmu
IOCJIE O3TOT0 'y HEKOTOPBIX
HEHPOHOB OCTaJOCh OOJIbIIIe
TpeX BXOJHBIX CHTHAJIOB, TO
YBEIMYUM  YHCJIO  BXOJTHBIX

nyromue 06o3nadeHust: OykBbI «I» 1 «O» — 0003HAYAIOT BH] OTBETA, BBIJA-
BaeMbIii HelpoHOM: «II» — TIOJOKUTENBHBI CUTHAJI O3HAYAeT MOoOeTy Ipa-
BSIIIIEH MApTHUH, & OTPULATEILHBIN — OIMMO3UITMOHHOM, «O» — TOJIO0XHUTEIh-
HBIM CHTHAJI O3HAa4YaeT Mo0eIy OMITO3UITMOHHON apTHH, a OTPUTIATSIILHBIA —
TpaBsIILEeH;

Hetfipown; BXOL[HOI71 curtai; —p CBS3b MEXKAY DJIEMEHTAMHU CETH;

HEHpOHOB. 3aTeM aHaJIOTHY-
HYIO MpOLEAYPY BBINOJIHUM
MOOYEPETHO ISl BCEX OCTallb-

€7’ _ 3HAK CBA3H,  wemmmp 11071242 IIOCTOSHHOIO CUTHAJA.

HbIx cnoeB. Ilocne 3aBepiie-

HUS OTIMCAHHOM Mponenypsl OyIeT MoIydeHa JOTUIECKH Mpo3padyHas ceTb. MOKHO IPOU3BECTH JIOTIOTHUTENb-
HO€ KOHTPAaCTHPOBAaHUE CETH, YTOOBI OIYYNTh MUHUMAIIBHYIO ceTh. Ha puc. 2 mpuBeseHsl BOCEMb MUHUMAIb-
HBIX ceTeil. Ecim mox Tornueckd mpo3padHbIME CETMH IOHUMATE CETH, Y KOTOPBIX KaXIbI HEHPOH MMEeT He
OoJee Tpex BXOJIOB, TO BCE CETH KPOME IISITOM U CEIbMOM SBIISIOTCS JIOTHYECKH Mpo3padHbIMu. [1saTast u ceapmast
CeTH AEMOHCTPHUPYIOT TOT (haKT, YTO MHHUMAIBFHOCTH CETH HE BIICUET 3a cO00i JTOTUIEeCKOil MPO3padyHOCTH.

Hwtyuenue ABHBIX 3HAHUIL

Ilocne TMOJYYCHU JIOTUYCCKU npo3patm0171 HeﬁpOHHOﬁ CCTHU HACTYMNACT 3TAll MOCTPOCHUA BGPGMLHOFO
OIIMCaHUA. HpI/IHIII/IH MOCTPOCHUA BGPGMLHOFO OIMUCAaHUA AOCTATOYHO IIPOCT. I/IcnonL3yeMa$1 TEPMUHOJIOTUL
3auMCTBOBAaHa U3 MCIHUIIUHEI. BXO,HHI)IC CHUT'HaJIbI 6y,HGM Ha3bIBaTh CUMIITOMaMH. BI)IXO,HHI)IC CHUT'HaJIbI HeﬁpOHOB
TNEPBOTO CJI0A — CUHAPpOMaMH NEPBOT0 YPOBHH. O‘IGBI/I,HHO, YTO CHUHAPOMBI IEPBOIr'0 YPOBHA CTPOATCA U3 CUM-
IITOMOB. BI)IXO,Z[HI)IC CHUT'HaAJIbI HeﬁpOHOB k—O CJI0s 6yz[eM Ha3bIBaTb CUHApPOMaMH k—O YpOBH:. CI/IH,HpOMI)I k—O
TNEPBOTO YPOBHA CTPOATCA U3 CUMIITOMOB U CUHIPOMOB 0oJlee HU3KHX ypOBHefI. CI/IHHpOM MOCJICAHECTO YPOBHA
SBJIISACTCSA OTBETOM.

B xauectBe npuMepa NpuBCAEM HUHTCPIPCTAIUIO AJITOPpUTMaA paccyxc,neﬂnﬁ, MOJIYYCHHOI'O I10 BTOpOﬁ
CCTHU HpI/IBe,HeHHOﬁ Ha puc. 2. IlocTaHoBKA 3aJa4yu: 110 OTBE€TaM Ha 12 BOIIPOCOB HeO6XOZ[I/IMO npeacKka3arb I10-
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Oexy mpaBsIIei WM ONITO3MIMOHHON mapTuy Ha BeiOopax [Ipesnnenta CILA. Huke npuBeneH CIIMCOK BOIPO-

beun mn POCT CPpECAHCTO HAIMOHAJIBHOTO BAJIOBOT'O MPOAYKTA Ha AYITY HACCICHU 6ombmie 2.1%?

COB.
1. IlpaBsimast napTust Oblia y BIacT 6oJiee 0JJHOTO cpoka?
2. [IIpaBsmas naptus nosydmia 6oabie 50% roxocoB Ha MPONUIBIX BEIOOpax?
3. B rox BeIOOpOB ObIIa aKTHBHA TPEThS MAPTHS?
4. bbua cepbe3Has KOHKYPEHIUS MTPH BBABI)KCHUH OT TpaBsIIel mapTun?
5. Kanguaar ot npassiuei napTuu ObUT IPE3UIEHTOM B TOJI BHIOOPOB?
6. T'on BEIOOPOB OBII BpeMEHEM CIa/ia MM IeTIpecCun?
7.
8. IIpousBen nu npaBsIKil NPE3UAEHT CYIECTBEHHbIE U3MEHEHNUS B IOJIUTHKE?
9. Bo BpeMs npaBieHus ObUTH CYIIECTBEHHBIE COIIMAILHBIE BOJTHEHHUS?

10. AnMmuHHUCTpaIys NpaBsIiell MapTHH BUHOBHA B CEPhE3HON OIMINOKE WM CKaHzaje?
11. Kangunat ot npassmiell IapTUU — HALIMOHAIBHBINA Tepoit?

12. KanaunaT OT OMNMO3ULIMOHHON map-

THUU — HAlMOHAJILHBIN Tepoii?

OTBeTHl Ha BONPOCH! OMUCHIBAIOT CH-
TyalyIo Ha MOMEHT, MPEIIECTBYIOINHA BBIOO-
pam. OTBeTbl KOAUPOBAIUCH CIEAYIOIIUM
o0pazoM: «Ia» — €IMHHIA, «HET» — MHHYC
eauHuna. OTpULIATENbHBINA CUTHAT Ha BBIXOJE
CeTH HHTEpHpeTHpyeTcd Kak HpeicKa3aHue
nobenpl mpaBAmied maptud. B mpoTuBHOM
cilyd4ae, OTBETOM CYMTaeTcsi 1modesia Ommo3u-
LUOHHON mapTuu. Bce HEHpOHBI peann3oBbI-
BaJIM TOPOTOBYIO (DYHKIIMIO, pPaBHyIO 1, eciu
anreOpandeckasi CyMMa BXOJIHBIX CHIHAJIOB
HelipoHa Oosbire an6o paBHa 0, u -1 mpum
cyMMe MeHblIei 0.

IIpoBegeM TOATAamHO MOCTPOEHUE
BepOaJIBHOIO OIMKMCAHMSI BTOPOW CETH, IpHBe-
neHHoil Ha puc. 2. Ilocme aBTOMaTHUYECKOro
MIOCTPOEHHSI BEpOAILHOTO OMHCAHUS MOIYYUM
TEKCT, IPUBEJCHHBIN Ha pHc. 3. 3aMEHUM Bce
CUMITOMBI Ha TEKCTBl COOTBETCTBYIOLIMX
BOIPOCOB. 3aMEHUM (OPMYJIHPOBKY BOCBMOTO
Borpoca Ha oOpartHyto. IloxcTaBum BMecTo
CunzgpoM! VYpoBHSI2 Ha3BaHHME OTBETa CETU
Inpu BbIXOAHOM curHane 1. Tekcrt, momydeH-
HBII B pe3yJbTaTe 3THX NMpeoOpa3oBaHui MpH-
BeJIeH Ha puc. 4.

3aMeTHM, 4TO BCE€ TPU BOIpPOCA, OT-
BeTbl Ha KoTopsle Qopmupyor Cun-
npoml YpoBHsAl, OTHOCATCA K OLIEHKE Kaye-
CTBa NpaBJIEHUS JEHCTBYIOIIETO MPE3UACHTA.
[TockonbKy MOJIOKUTEIBHBIH OTBET Ha JII000H
U3 3TUX BONPOCOB XapaKTepU3yeT HEAOCTATKU
IIPaBIEHUs, TO STOT CUHAPOM MOXKHO Ha3BaTh
CHUHJIPOMOM IUIOXOW MONUTHKH. AHAJIOTMYHO,
TPH BOIIPOCA, OTBETHI Ha KOTOpPBIE (POPMHUPYIOT
CungpoM2_ VYposusl, OTHOcATCS K XapakTe-
PHCTHKE TTOJUTHYECKON CTaOMIBHOCTH. DTOT
CUHJIPOM Ha30BE€M CHHAPOMOM IOJIUTHYECKON
HecTaOMITbHOCTH.

Tort ¢akTt, uTo 006a cuHApPOMa IIEPBO-
ro YypOBHSA INPUHMMAIOT 3HaueHHe 1, eciu
WUCTUHHBI OTBETHI XOTS OBl Ha JBa M3 Tpex
BOIIPOCOB, MO3BOJISICT N30aBUTHCS OT MaTeMa-
TUYECKUX JICHCTBUII C OTBETaMU Ha BOIMPOCHL.
OKoHYaTEeIbHBI OTBET MOXET OBITh HCTHH-
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Cungpoml VYposusl pasen 1, ecnu Boipakenue Cumnrom4
+ CumntoM6 — CumnToM 8 OoIbIe THOO0 paBHO HYIIO, H
—1 — B IPOTHBHOM CIy4ae.

Cungpom2_VYposusl pasen 1, ecinu Belpaxkenue Cumnrom3
+ Cumnrom4 + Cumnrom9 Gosbine MO0 paBHO HYIIO, U
—1 — B IPOTHBHOM cIy4ae.

Cungpom!l VYpoBus2 paBen 1, eciu Bblpakenue CHH-
npoml Yposusal + Cunapom2 Yposusl OGosbie amn6o
PaBHO HYNIO, U —1 — B IPOTUBHOM CIIy4ae.

Puc. 3. ABTOMaTnuecKku NOCTPOSHHOE BepOAIbHOE OTMCAHUE

Cunmpom! VYpomusl pasen 1, ecim Beipakenue «brpina
cepbe3Hasi KOHKYPEHIINS TPY BBIABIKCHUH OT TpaBsIICH
naptun?» + «['ox BEIOOPOB OBUT BPEMEHEM Craza WIIN
nenpeccun?y + «[IpaBsmmii TPe3UISHT HE MPOU3BEI CY-
[IECTBEHHBIX W3MCHEHHH B MOJHUTHKE?» Oopmie MO0
PaBHO HYIIO, M —1 — B IPOTUBHOM CITy4ae.

Cunznpom2 VYpomusl paBen 1, ecim Belpaxenne «B rox
BBEIOOPOB ObLTa aKTHUBHA TPEThs MapTusa?» + «bbuia ceph-
€3Hasi KOHKYpPEHIINS TPU BRIABIDKCHUN OT MPABAIICH map-
tHI?» + «Bo Bpems mpasiieHHs OBLIN CYIIECTBEHHBIE CO-
[IHabHBIE BOJTHEHU?» 0O0JIbITe TUOO paBHO HYIO, U —1 —
B IIPOTHBHOM CITy4ae.

Onmo3unuoHHas mapTus MoOeauT, ecinu BbipakeHue CHH-
npoml VYpoeusal + Curgpom2 Yposrsl OGombmie am6o
PaBHO HYIIIO.

Puc. 4. BepbanbHoe onucanue mociie 3JeMeHTapHBIX Mpeoo-

pazoBaHMit

[IpaBnenne muoxoe, eciy BepHBI XOTSA OBl Ba U3 CIEIYIO-
WX BBICKAa3bIBaHUU: «bBIIa cepbe3Has KOHKYPEHIIUS
TIPY BBIIBI)KEHUH OT MIPaBAILICH mapTum», «1 "o BEIOOPOB
OBLT BpEeMEHEM cliajia WIn Jaenpeccumny, «lIpassmmii mpe-
3UICHT HE MPOW3BEN CYIICCTBEHHBIX H3MECHEHHUH B MTOJH-
THKEY.

Curyanys TOJTUTHYECKH HECTaOMIIbHA, €CITH BEPHBI XOTs OBl
JIBa W3 CIEOYIONUX BBICKa3bIBaHUU: «B TOI BBHIOOPOB
ObLTa akTUBHA TPEThA MapTusn», «bblia cepbe3Has KOHKY-
pPEeHIMS TPW BRIABIDKEHUH OT TpaBsiied maptim», «Bo
BpeMs TMpaBleHHUS OBUIM CYIIECTBCHHBIC COLHAIBHBIC
BOJTHEHUSD.

Onmo3uIoHHast mapTusi MOOEIUT, eCIH IpPaBJICHUE IUIOX0E
W CUTYAIHs MOJMTHIECKH HecTaOMIIbHa.

Puc. 5. OkoHYaTENbHBIN BapHaHT BEpPOATBHOTO OTUCAHUS
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HBIM TOJIBKO €CJIM 00a CHHApOMa UMEIOT 3HaueHHe —1.

Hcnonp3yst npuBeIeHHBIE COOOPAKEHNUS, TIOJTydaeM OKOHYATENBHBIH TEKCT PEIICHHS 3aJa4d O Ipea-
CKa3aHUM pe3yJbTaToB BEIOOpOB npesuaeHTa CILIA, npuBeneHHbIH Ha puc. 5.

Takum 00pa3oM, UCIIOIB30BaB UACIO JIOTHYECKH ITPO3PAYHBIX HEHPOHHBIX CETEH M MUHHMMAlbHBIC MH-
TEJUIEKTyalIbHbIE 3aTpaThl HA dTale JOBOJKH BEpOAJIbHOTO OMMCAHWS, ObUI MOJYYeH TEKCT PEUICHUs 3ajJadud.
[Tpruyem npoueypa MOTydeHNs JIOTHYECKU MTPO3PAvYHBIX HEHPOHHBIX ceTel cama oToOpasia 3HauMMble TpH3Ha-
KH, cama MpHBeJia CeTh K Hy>)KHOMY BHUAY. Jlanee aneMeHTapHas IporpaMMa MocTpouia Mo CTpyKType CeTH Bep-
OaNbHOE OTHCaHUE.

Ha puc. 2 npuBeneHbl CTPYKTYphl IIECTH JOTMYECKU MIPO3pPAYHBIX HEHPOHHBIX CeTell, pelaroImux 3a1a-
4y O IpeACKa3aHu pe3ynbTaroB BIOOpoB mpesuzaeHta CIIA [299 — 301]. Bee cetn, npuBeneHHBIE HA 3TOM
pHCYHKE MUHUMAJILHBI B TOM CMBICIIE, YTO M3 HUX HENb3s yIaJIUTh HU OJHOU CBSI3M TakK, YTOOBI CETh MOTria o0y-
YUTHCS NPABUIBHO pemats 3aaady. [1o uncay HeipOHOB MUHHMMAIbHA MATasl CETh.

3ameTnM, 4TO BCE IMOIBITKH aBTOPOB OOYYHTh HEHPOHHBIE CETH CO CTPYKTYpaMH, N300pakeHHBIMH Ha
puc. 2, ¥ cllydaiHO CT€HEpUpPOBAaHHBIMH Ha4daJlbHBIMHU BeCaMH CBs3el 3aKOHYMINCH IpoBajoM. Bce cetu, npu-
BE/ICHHBIE Ha pUC. 2, OBUIN MOJIYyYCHBI U3 CYLIECTBEHHO OOJBIINX CETEeH ¢ MOMOLIBIO MPOIEAYPhl KOHTPACTHPO-
Banus. Cer 1, 2, 3 u 4 ObIIIM NOJTyYEHBI U3 TPEXCIONHBIX CETEH C JIECAThIO HEHPOHAMU BO BXOJHOM M CKPBITOM
cinosix. Cetn 5, 6, 7 1 8 OBUTH MOJTy4EHBI U3 IBYXCIIOWHBIX CETEH ¢ JecAThIO HEHpOHaMHU BO BXOAHOM ciioe. Jler-
KO 3aMETUTh, UTO B CeTsX 2, 3, 4 U 5 U3MEHUIIOCH HE TOJIKO YUCIIO HEUPOHOB B CIIOAX, HO U 4uCio cioeB. Kpo-
M€ TOTO0, TOYTH BCE Beca CBA3EH BO BCEX BOCBMH CETSX paBHBI MO0 1, oo -1.

Mpouedypa kKoHMpacmupoeaHusi

CyHIeCTByeT JIBa TUIIA OPOUCAYPBI KOHTPACTUPOBAHUA — KOHTPACTUPOBAHUEC 11O 3HAYMMOCTHU NapaMeT-
POB U HC YXYAHIAIOMICC KOHTPACTUPOBAHUC. B JAaHHOM pa3Zicjic ONrCaHbl o00a Tuna npoueaypbl KOHTpAaCTUPOBaA-
HUA.

KonTpacTupoBaHue Ha 0CHOBe MoKa3aTeJeld 3HAYHMOCTH

C mOMOIIIBIO 3TOW MPOIETyPHl MOKHO KOHTPACTHPOBATh, KaK BXOJHBIC CUTHAINBI, TaK U TapaMeTpPhI ce-
Tu. [lanee B naHHOM pazaerne OyaeM mpeanoiaratb, 9T0 KOHTPACTHPYIOTCS MapaMeTpsl ceTd. Ilpn KoHTpacTHpo-
BaHUH BXOJTHBIX CHTHAJIOB MPOIIEIYPa OCTAeTCs TOH ke, HO BMECTO IMoKa3areiel 3HaYMMOCTH MTapaMeTPOB CETH
UCIIONB3YIOTCS [I0KA3aTeNld 3HAaYMMOCTU BXOAHBIX curHaioB. O0o3HaYuM uepes Y p — TOKA3aTesb 3HAYUMOCTH

0 * .
p-O napamMeTpa; 4€pes3 Wp — TCKYLICC 3HAYCHNC p-O napameTpa; 4epes3 Wp — Onmmxaiiiiee BBIZICJICHHOC 3HA4YC-

HHE IS P-0 TIapaMeTpa.
HWcnone3ysi BBeieHHbIE 0003HAYEHHs MPOLEAYPY KOHTPACTHPOBAHUS MOXHO 3alMCATh CIEAYIOLINM
obpazom:
1. Bbluncisem mokazatean 3Ha4MMOCTH.

2. Haxoaum MUHMMAIbHBIA CpEelH MOKa3aTeIel 3HAUUMOCTH — p* .

. 0 *
3. 3aMEHHM COOTBETCTBYIOIINI 3TOMY ITOKA3aTeI0 3HAYMMOCTH TapaMeTp W, Ha Wp* , ¥ ICKIIFOUaeM
p

€T0 M3 MPOIeypsl O0yICHUS.
4. TlpexssBUM ceTH Bce MpUMEPHI 00ydaromero MHOKecTBa. Eciu ceTh He momycTriia HU OJHOM OIIHOKH,
TO TIEPEXOUM KO BTOPOMY ILIary mpoIeaypsl.
5. Ilprraemcs oO0y4nTh MONTy4eHHYIO ceTh. Ecim ceTh oOyumiack 6e30mmO0YHOMY PEIISHHIO 3a/1a4d, TO
MePeXoarM K IIEPBOMY IIary IPOLEAYPhI, B IPOTUBHOM CITy4dae MePeXoAnM K IIEeCTOMY IIary.
6. BoccranaBiMBaeM CeTh B COCTOSHHE O MOCITICTHETO BHITIOIHEHHS TPEThETO Imara. Eciu B Xoe BBIION-
HEHHS [IaroB CO BTOPOTO IO MATHIN OBUT OTKOHTPACTHPOBAH XOTs ObI OJHMH mapaMeTp, (Jucio odydae-
MBIX TTapaMEeTPOB M3MEHWIIOCH), TO IEPEX0AUM K IepBoMy mmary. Eciu HH ofuH mapaMeTp He ObLI OT-
KOHTPAaCTUPOBAH, TO NOJTy4eHa MUHIMAJIbHAS CETh.
Bo3M0)XHO HCTIONB30BaHUE pa3IMYHBIX 00001IeHUH 3TN poreaypsl. Hampumep, KoHTpacTHpoBaTh 3a
OJIMH IIar MpoIexypsl HE OOUH IapaMmeTp, a 3aJaHHOE IMOJB30BaTEIeM YHCIO mapamerpoB. Hamboree pamm-
KaJbHAsl TPOLEAypa COCTOMT B KOHTPACTUPOBAHMH IIOJIOBHHBEI MapaMeTpoB cBszel. Ecim koHTpacTHpoBaHme
MTOJIOBHHBI MTAPAMETPOB HE YHAETCs, TO MBITaeMCsl KOHTPACTHPOBAaTh YETBEPTh U T.1. [[pyrue Bapmantel 0600-
IICHUS MPOIEAypPhl KOHTPACTHPOBAHUS OYAyT ONMCAHBI MPH ONMMCAHUH PEHIeHHS 3a7ad. Pe3ynpTaTel MmepBBIX
paboT 1Mo KOHTPACTHPOBAHUIO HEHPOHHBIX CETEH C IMOMOIIBIO ONMHMCAHHOW MPOIEAYPHI OMYOJMKOBaHHI B [47,
302, 303].
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KonTpactupoBanue 0e3 yxyameHust

Ilyctes HaM fgaHa TOJBKO OOy4deHHAs HEWPOHHAA CeTh W 0Oydaromiee MHOKECTBO. JomycTuM, 9TO BHA
(YHKIINH OIICHKH U Tporeaypa oOydeHnss HSHPOHHON CeTH HEeM3BECTHBI. B 3TOM cirydae Tak e BO3MOXKHO KOH-
TpactupoBanue ceTd. [Ipeamonoxum, 9To JaHHAs CeTh MACAJIbHO PemIacT 3a1ady. B 3TOM ciaydae BO3MOXKHO
KOHTPACTUPOBAaHHUE CETH JaKe IPH OTCYTCTBHM OOydaromed BBHIOOPKH, IMOCKOJBKY €€ MOXHO CTeHEPHPOBATh
HCTIONB3YS CETh JUIS MOJIyYeHHs OTBETOB. 3a7ada HE YXyIIAIOMIEro KOHTPACTHPOBAHUS CTABUTCS CIEAYIOIINM
o0pa3oM: HEOOXOOMMO TaK MPOBECTH KOHTPACTHPOBAHHE MapaMeTPOB, YTOOBI BBIXOIHBIC CHUTHAIIBI CETH IPHU
peIIeHNH BceX MPUMEPOB M3MEHIWINCH He Ooiee yeM Ha 3alaHHYyI0 BennuuHy. [l pemenns 3a1aqa peaynupy-
€TCsl Ha OTAEJBHBIM aalTUBHBIA CyMMaTOp: HEOOXOIMMO TaK M3MEHUTH IapaMeTphl, YTOOBI BBIXOAHOM CHTHAI
aIaNTHBHOTO CYMMaTOpa IPH PEHICHUH KaKIO0TO MpIMepa N3MEHIICS He OoJiee yeM Ha 33/IaHHYI0 BEJTHYHHY.

O6o03HaunM yepe3 xg -t BXO/IHO cHTHAI cyMMaTopa IIpU PellieHHH -0 IpuMepa; uepe3 f 7 _ ppi-
XOIHOW CHUTHAJ CyMMAaTopa MpH PELICHUU (-0 MpUMepa; 4epe3 W p — BEC P-0 BXOJIHOTO CHTHANIA CMMATOPa;

qepes & — Tpe6yeMy10 TOYHOCTb; 4Y€pPE3 71 — YUCJIO BXOJHBLIX CUIHAJIOB CyMMATOpa, 4€pe3 M1 — YUCIIO IIPUME-

n
poB. OYEBHIHO, YTO TP PELICHHH TIPMMEPA BBINOJIHAETCS PABEHCTBO f 7 = Z pr;],. Tpebyercst HaiiTH
p=1

Takoii Habop uHnekcos [ = {il U k} ,uro | f — Zapx p|<E&.rne ap - HOBBIiI BeC -0 BXOJHOIO CUI-
pel

Hasa cymmaropa. Ha6op unaekcoB GyieM CTPOUTH MO CIIeIYIONIEMY alrOpPUTMY.
*
1. Ionoxxum f(O) =f, Xp=Xp, [(O) =, J(O) = {1,...,71} , k=0.
* (k)

2. Jlna Bcex BEKTOPOB Xp TaKuX, 4t0 p eJ*", nponenaem crnenyromee npeoGpa3OBaHUE: ECIH

<< &, TO WCKIIOYaeM P M3 MHOXKECTBa 00pabarbiBaeMbIX BEKTOPOB — J (k) =J (k) / { p} , B

H*
Xp

* * *
TNPOTHBHOM CITy4ae HOPMUPYEM BEKTOP X ;, HA eTMHUYHYIO JUIHHY — xgjk) =Xp / HX pl-

3. Ecmm f(k)H < & wm J(O) =, 1o nepexomum k mary 10.

4. Haxomum i} | — HOMep BeKTOpa, Hanbouee Gm3koro K f (k) U3 YCIIOBHUS

( £0) (0 ) ( f(k),x;k)),

, X = min
Lk+1
5. MckimodaeM Iy, | U3 MHOXKECTBA HHICKCOB 00pabaThBaeMbIX BEKTOpOB: J (k+1) =J (k) / {i k +1} .

pEJ(k)

JloGaBmsieM [}, | B MHOXECTBO HHICKCOB HalICHHBIX BEKTOPOB: [ (k+1) =1 (k) U{l I _,_1}
BprunciseM He anmpoKCHMHPOBAHHYIO 4acTh (OIIHMOKY armMpOKCHUMAIMK) BEKTOpa BBIXOAHBIX CHUTHA-
(k+1) _ ¢(k) ( (k) (k) ) (k)
OB: = — X X
nos: .f / A el ) L+l
8. IIpeobpa3yem oOpabaTeiBaeMbIe BEKTOPA K MPOMEKYTOUHOMY MPEICTABICHUIO — OPTOTOHAIM3YEM HX K

(k)

BCKTOPY X; ol JUISL 4ETO KaXKIIblil BEKTOP x(k) y kotoporo p €J (k) npeobpasyem Mo ciexyroen

b
w5 =) (.5 ),

9. VpenuuusaeM Kk Ha eJIMHHUITY U EPEXOAUM K Iary 2.
10. Eciu k = 0, 1o Bech cymmaToOp yansercs u3 ceTu u paboTa alrOpHTMa 3aBepIaeTCs.
11. Bcin k =n+ 1, To koHTpacTHpOBaHKE HEBO3MOYKHO U CYMMATOP OCTAETCS HEM3MEHHBIM.
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_

12. B npotusHOM ciydae nojaraem | 1 BBIYMCIISIEM HOBBIE Beca CBSI3eH Of p (p €l) pemas cuc-

TeMy ypaBHeHuil f —f(k) = Zapxp .
pel

13 y[[aIIHCM N3 CETU CBS3U C HOMCpaMI/I p EJ, BE€Ca OCTaBIIUXCsA CBH3€I7[ IoJiaracm paBHLIMI/I
o el).
s(pel)

JanHas mpoleaypa MO3BOJIICT MPOU3BOAUTh KOHTPACTHPOBAHKME AJANTHBHBIX CyMMaropoB. [Ipmuem
3HAYCHUS, BBIYUCIIIEMBIC KaXIBIM CYMMAaTOPOM IOCJIe KOHTPACTUPOBAHHUS, OTIMYAIOTCS OT UCXOJIHBIX HE OoJiee
4eM Ha 33JaHHyI0 BenuuuHy. OJHAKO, MCXOJHO ObDIa 3aJaHa TOJBKO MAaKCUMAJIbHO JIOMMyCTUMAs TIOTPEIIHOCTh
paboThl cetr B 1enioM. CrocoOb! MOMYYEHUS JOMYCTHMBIX MOTPEITHOCTEH IS OTACIBHBIX CYMMATOPOB HCXO/S
U3 33J]aHHOW JOIYCTUMOM MOTPEIIHOCTH JUTS BCEH CETH OMUCAHEI B psijie padoT [94 —96, 167,209 — 213, 352].

I'uOpuaHas npoueaypa KOHTPACTHPOBAHMA

MOHO yHpOCTUTH TpOUEAypy KOHTPACTHPOBAaHHUS, ONMMCaHHYI0O B pas3a. «KonTpactmpoBanme 6e3
yxyameHus». Ipennmaraemas mpoueaypa TOJUTCS TOJIBKO JJISi KOHTPACTUPOBAHMS BECOB CBA3CH aJalTHBHOTO
cymMmaTopa (cM. paza. «CocraBHbIE 31eMeHTH»). KoHTpacTHpoBaHNE BECOB CBS3EH MPOU3BOAUTCS OTACIBHO IS
KaXIOT0 CyMMaTopa. AJanTUBHBIN CyMMaTOp CyMMHUpPYET BXOJHBIE CHTHAJBI HEHPOHA, YMHOKEHHBIE Ha COOT-
BETCTBYIOIUE Beca cBsizeil. [y paboThl HeiipoHa HaMMeHee 3HAYMMBbIM OYE€M CUUTATh TOT BEC, KOTOPBIH MpH

peuicHun npumMepa aact HauMEHBIIIUI BKJIaJl B CyMMY. O003HaUNM quepe3 )Cg BXOJHBIC CUT'HAJIbI pacCMaTpu-

BaeMOr0 aJallTUBHOTO CyMMAaropa IIpY PelleHuH ¢-ro npumMepa. IlokazarenemM 3HaYMMOCTH Beca Ha30BEM ClIe-
*1. .4

w, —w X
p~ "p)tp

TOKa3aTe/b 3HAYMMOCTH UMEET BUIL ¥ ), = ‘(Wp - W:, )‘ : max‘xg‘ . IIpon3BoauM KOHTpacTUPOBAHME MO MIPO-
q

Leaype, NpuBeleHHOH B pa3l. «KoHTpacTHpoBaHUE Ha OCHOBE MOKa3arenel 3HauMMocTu». B camoil npouenype

KOHTPAaCTUPOBAHUSI €CTh TOJBKO OJJHO OTJIMYHE — BMECTO NMPOBEPKH HA HAJIMYHME OLIMOOK IPU NPENbSIBICHUH

BCEX MPUMEPOB MIPOBEPSIETCS, YTO HOBbIC BBIXOAHBIE CUTHAJIBI CETH OTJIMYAIOTCS OT IIEPBOHAYAIBHBIX HE Ooiee

4YeM Ha 3a/laHHYIO0 BEIUYUHY.

JIYIOIYI0 BEIHYHHY:! ;(z = . YcpemHeHHBIH 1O BceM IpHMepaM OO0ydarolero MHOXKECTBa

KonTpacTtupoBanue npu o0y4eHun

CymecTByeT ele oauH crnocod KOHTpacTUPOBaHHSA HEHPOHHBIX ceTed. Mmes 3Toro cmocoba COCTOUT B
TOM, 4TO (DYHKIMSI OLEHKH MOJEPHU3UPYETCS TAKUM CHOCOOOM, YTOOBI JUIsi CHHXKEHHSI OLEHKU OBbLIO BBITOIHO
MIPUBECTH CETh K 33laHHOMY BHy. PaccMOTpuM pellieHne 3a/1auu MPUBEICHUS TapaMETPOB CETH K BbIJICICHHBIM
3HaueHusM. Mcronb3yst 0003HaueHHsT U3 TPEABIAYIINX Pa3lesioB TpeOyemyro 100aBKy K (pyHKIHH OLEHKH, sB-
Jstrolytocst mrpadoM 3a OTKIOHEHHE 3HAYCHUsI mapamerpa OT OJMKAWILIEero BbIJEICHHOTO 3HAYCHUS:, MOXHO

2
*
3aIMcaTh B BUIC Z(Wp - Wp) .
p
,’:[J'IS[ pemIeHus Apyrux 3aaaqd BUq I[06aBOK K (I)YHKIII/II/I OLCHKH MHOTI'O CJIOXKHEE.

OnpedeneHue nokazameneu 3Ha4uMmocmu

B JaHHOM pasaecyie onucaH croco6 OIIpEAC/ICHUA IOKa3aTejei 3HAYMMOCTH napaMeTpoB U CUTHAJIOB. .
I[aﬂee 6yneM TOBOPUTH 00 OIPEACICHNNU 3HAYUMOCTU ITapaMETPOB. IlokazaTenn 3HAYMMOCTH CUTHAJIOB CETHU
OIPEACIIAIOTCS IO TEM KC (bopMynaM ¢ 3aMeHOI napaMeTpoB Ha CUTHAJIbI.
OnpenesieHne NoKa3aTeieil 3HAYUMOCTH Yepe3 rPaTueHT

HeiipoHHasi ceTh IBOWCTBEHHOTO (DYHKIIMOHUPOBAHUSI MOXKET BBIYMCIATH TPAAUEHT (DYHKIMH OLEHKU
10 BXOJHBIM CHUTHAJIaM B 00y4JaeMbIM IapaMeTpaM CeTH

[TokazaTeneM 3HaYMMOCTH ITapaMeTpa MPU PEIICHNH ¢-0 IpuMepa OyaeM Ha3bIBaTh BEIWUIHHY, KOTOpas
[IOKa3bIBaET HACKOJBKO M3MEHUTCS 3HAUueHHE (PYHKIMHM OLEHKH PEIICHHUS CEThIO (-0 IpPUMepa ecid TeKyllee

*
3HAa4YCHUC NTapaMeTpa Wp 3aMCHUTDH Ha BBIACJIICHHOC 3HAYCHUC Wp . Touno 9Ty BCJIMYNHY MOXXHO OIPCACIUTH

TIpOU3BEAA 3aME€HY U BBIYUCIINB OLICHKY CETH. OZ[HaKO Y4uUThIBasA 0O0JIBIIIOE YHCIIO mapaMeTpoOB CETHU BBIYHCIICHUC
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IoKazaresiell 3HAaYUMOCTH JIJIsl BCEX TTapaMeTpoB OyJeT 3aHMMAaTh MHOTO BpeMeHH. J[JIsl yCKOpEHUs mpOIIe Iy phl
OLICHKHU MTapaMeTPOB 3HAUMMOCTH BMECTO TOUYHBIX 3HAUEHUN HUCIIOJIB3YIOT pa3inuHbie oueHku [33, 64, 90]. Pac-
CMOTPHM TIPOCTEHINYI0 M HanOOJIee MCHOIb3yEeMYIO JIMHEHHYIO OIICHKY ITOKa3aTeield 3HAYMMOCTH. Pa3noxum
GyHKIMIO  OmEHKM B psn Teimopa ¢ TOYHOCTBIO  JO  WICHOB  TIEPBOIO  IOPSIKA:

* 0 0”[_1‘] * 0
Hy(w')=Hg + Z A (wp —wp) .tne H; — 3navenne QyHKLiH OLUEHKH PELICHNS -0 IPUMEpa MpH
p

%
w =w. Takum 06pa30M mokasarcjib 3HAYUMMOCTH p-O napamMeTpa npu peuicHun q-O npuMepa onpeacsieTcd

o cneayroeit hopmyie:
7= —q(w —w*) (1)
p T4 T

Iloka3zaTenb 3HAYMMOCTH (l) MOIKET BBIYUCIATHCA IJIA PA3JTMIHBIX 00bexToB. Hanbosee yacto ero BEI-
YUCJIAOT AT 06yqa€MI)IX napamMeTpoB CETH. O,HHaKO I10Ka3aTecjib 3HAYMMOCTHU BH A (l) MNpUMCHUM U UIS1 CUT'HaA-
noB. Kak YK€ OTMECYAJIOCh B I'JIaBE «Onrcanue HeﬁpOHHLIX ceTei» ceTh npu 06paTHOM q)yHKIII/IOHI/II)OBaHI/II/I
BCCrJa BbIYUCIIACT ABa BEKTOPA I'paACHTa — I'paAUCHT (l)yHKIII/II/I OILICHKH II0 06yqaeMI)IM napamMeTpam C€TU 1 1O
BCEM CHTHajaM ceTH. Ecim moka3areilb 3HAUMMOCTH BBIUHCIISICTCS JJIA BBIABJICHHUA HAMMCHCC 3HAYUMOI'O HEM-
poHa, TO CJICAYCT BBIUUCIIATH IMOKA3aTC/Ib 3HAYMMOCTH BBIXOJHOI'O CUTHAJIa HeﬁpOHa. AHaJ’IOI‘I/I‘lHO, B 3aJa4c
OIpeAC/ICHN HAaWMMCHEC 3HAYMMOI'0 BXOJHOI'0 CHUTHa/Jla HY’KHO BBIYUCIIATH 3HAYMMOCTHL 3TOr0 CHUIHajla, a HE
CyMMY 3HAYNMOCTEH BECOB CBH3€I7[, Ha KOTOPBIC 3TOT CUT'HAJ ITOAACTCA.

Ycpennenne no odyyawuemMy MHOKECTBY

IlokazaTenb 3HAYUMOCTH napameTpa Z]q) 3aBUCUT OT TOYKHU B IPOCTPAHCTBE IMapaMCcTpPOB, B KOTOpOﬁ

OH BBIUMCIICH U OT IpuMepa u3 o0ydaromero MHokecTBa. CyIiecTByeT ABa MPHUHIMITHAIBEHO Pa3HBIX MOIXO0a
JUTA TIONYy9IEHUS TIOKa3aTelsl 3HAYMMOCTH IIapaMeTpa, He 3aBUCSINEero oT npuMepa. [Ipu mepBom moaxone cuuTa-
eTcd, 9TO B 00ydaromieid BEIOOpKE 3aKII0YeHa MOTHAsS HHPOPMAaLKsI 0 BCEX BO3MOXKHBIX IpuMmepax. B atom ciy-
Yae, 07 MoKa3aTeJIeM 3HAYNMOCTH IIOHUMAIOT BEJIMYUHY, KOTOPasi OKa3bIBaeT HACKOIBKO HU3MEHUTCS 3HAYCHUE

(l)yHKIII/II/I OLICHKH IIO 06yqalomeMy MHOKECTBY, €CJIM TCKYLICC 3HAYCHUC IMapaMeTpa Wp 3aMCHUTH Ha BBIAC-

*
JICHHOC 3HAYCHUC Wp . DTa BeIMYHHA BBIYHCIIICTCS 10 cnez[y}omeﬁ Q)opMyne:

cH, *
Xp = O'WOM(WP_WP) . 2)
p

B pamxkax npyroro noxxona oGydaroniee MHOXKECTBO PAcCCMaTPUBAIOT KaK CIydaiHyr0 BEIOOPKY B IPO-
CTPaHCTBE BXOJHBIX ITapaMeTpoB. B 3TOM cirydae mokazareneM 3HAYUMOCTH [0 BCEMY O0Y4aroIeMy MHOKECTBY
OyZeT CIyXUTh pe3yIbTaT HEKOTOPOTO YCPeAHEHHS 10 00ydaromeil BEIOOpKe.

CymecTByeT MHOXXECTBO clIOcO00B ycpenHeHus. PaccMotpuM nBa u3 Hux. Ecnu B pesynbrare ycpen-
HEHMS IT0Ka3aTeNb 3HAYMMOCTH JIOJDKEH IaBaTh CPEIHIOI0 3HAYMMOCTh, TO TAKOW IOKa3aTeNb BEIYMCISAETCS I10
cienyomeit popmye:

1 m
= leg - 3)
q:

Ecmm B PEe3YyabTATE YCPECAHCHHUS IIOKA3aTEIb 3HAYNMOCTU NOJDKEH AaBaTh BEJIMYUHY, KOTOPYIO HE IIpe-
BOCXOJAT MMOKA3aTCJIM 3HAYUMOCTH IO OTACIIBHBIM IIpUMEpam (3Ha‘{I/IMOCTI> 9TOr0 InapaMeTpa Mo OTACIbHOMY

npuMepy He Oouibllle ueM } p ), TO TaKOW TIOKa3aTellb BBIYUCISIETCS 110 CICTYIONICH hopMyIie:

Xp =max yp. (4)
q
[TokazaTtens 3HAYNMOCTH (4) XOpOIIO 3apEKOMEHIOBAN CEe0sl MPHU MCHOJIB30BAaHUH B pabOTaxX TPYIIIIEI
HeitpoKom.
Haxonjienue nokasareJieil 3HAYMMOCTH

Bce moka3zarenu 3HaUMMOCTH 3aBUCAT OT TOYKH B MMpOCTPAHCTBE MapaMCTPOB CCTHU, B KOTOpOﬁ OHH BBbI-
YHNCJICHBI, 1 MOTYT CUJIbHO U3MCHATLCA ITPU IEPEXOAEC OT OHHOﬁ TOYKH K ).'Ipyl"Oﬁ. I[J'IH IoKazaTenei 3HA4YUMOCTH,
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BBIYKCIICHHBIX C HMCIOJb30BaHUEM T'PaJUeHTa 3Ta 3aBHCHMOCTh €lIe CHJIbHEE, MOCKOJBKY MpHU OOYYEHHH I10
METOly HaucKopeiiniero cmycka (cM. pazaen «MeToJ HauCKOPEHIero CIyckay») B JIByX COCEJHHUX TOUYKax IIpo-
CTpPaHCTBA IapaMETPOB, B KOTOPHIX BBIUUCIIAICS TPAAUEHT, IPAJUECHTH OPTOrOHANBHBI. ISl CHATHS 3aBUCHMO-
CTH OT TOYKHM HPOCTPAHCTBA HCIIOJIB3YIOTCS IMOKa3aTeIW 3HAYMMOCTH, BBHIYMCICHHBIC B HECKOJBKHX TOYKAaX.
Janee onu ycpenustorcst o opmynam ananoruuueiM (3) u (4). Bonpoc o BbIOOpe Touek B MPOCTpPaHCTBE Ia-
paMeTpoB B KOTOPBIX BBIYHMCIIATH MOKA3aTENN 3HAYMMOCTH OOBIYHO pemaeTcst IpocTo. B xoxe HecKoIbKUX I1a-
roB 00y4eHHs 10 JI000MYy M3 TpaJMEeHTHBIX METOJOB NP KKAOM BBIYHCICHHN I'PAJMECHTa BBIYHUCIIIOTCS H
MOKa3aTean 3HaYMMOCTH. YHcno maroB oOy4deHusl, B X0/l KOTOPBIX HAKaIUIMBAIOTCS MOKA3aTeIH 3HAYUMOCTH,
JIOJDKHO OBITH HE CIIUIIKOM OOJIBIIIMM, ITOCKOJIBKY IPH OOJIBILIOM YHCIIE MIaroB 0Oy4YEHUs MepBbIC BHIYMCIICHHBIC
MOKa3aTeI 3HaYMMOCTH TEPSIFOT CMBICI, OCOOEHHO IPH MCIOIBb30BaHUH yCpeaHEeHNU 1o ¢popmyie (4).

CmaHOapm nepeoz2o ypoe8Hsi KOMIIOHeHMa KOHmpacmep

B stom pazaeiic mNpuBOANUTCA CTAaHAAPT A3bIKa OMMMCAHNUA KOMIIOHCHTA KOHTPACTEP. Kommonent KOHTpa-
CTCP BO MHOT'OM HOHOGGH KOMIIOHCHTY YYHUTCIIb. Tax B s3bIKe ONMCaHNUs KOMIIOHEHTA KOHTPACTCP AOIYCKACTCA
HCIIOJIb30BAHUC q)yHKIII/II\/'I, OIMMCAaHHBIX B pa3aciic «Crmcox CTaHJAAPTHBIX (byHKIIHfI» IJ1aBBI «Y YUTEIIbY.

S3bIK onMCcaHUsI KOHTpacTepa

B omiinune OT TakuX KOMIIOHEHT Kak OLIEHKAa, CeTh M MHTEPIPETATOp OTBETA, KOHTPACTEP HE SBISETCS
COCTaBHBIM 00BeKTOM. OJIHAKO, KOHTPACTEp MOXKET COCTOSTh M3 MHOXECTBa (DYHKIHMi, BBI3BIBAIOIIUX APYT
npyra. CoOCTBEHHO KOHTPAcTep — 3TO HPOLEAypa, YHPaBISIOMAs MPOLEcCOM KOHTpacTupoBaHus. Kirouesble
cJI0Ba, crierduuecKre s A3bIKa OIMMCaHUs KOHTpacTepa MpUBeIeHBI B Ta0. 3

bubauomexku ¢pynkyuit kon-

mpacmepa Tabnmma 3.
6 b . KitroueBsie citoBa crieruduiaeckne s S36IKa OMUCAaHUs KOHTpa-
HONMMoTeKn (DYHKIUH KOH-
crepa
acTepa JKaT OIMHCaHH HK-
P VC cpa_coaep omucatme Qy KiroueBoe ciioBo Kparkoe onncanue
LMK, HEOOXOIUMBIX It pabOTHI OTHO- - "
1. Main HauaJyo riaBHO# nporeaypsl
IO WIM HECKOJIBKHX KOHTPACTEPOB.
MCHONb30BAHME GHOMMOTEK TO3BOMSCT 2. Contrast 3aroyIoBOK OMMCaHUsI KOHTpacTepa
u3GeKAT, NyGIMpORAHKS DYHKINGH B 3. ContrLib 3aro0BOK ONMUCcaHUs OMOIMOTEKH (QYHKITHIHA
PA3THYHBIX KOHTpACTepax. Ompcanue 4. Used [Nonxrouenne 6uOINOTEK (HYHKIHA
GuGAMOTeKH  DYHKIMI  aHATOTHYHO 5. ContrastFunc | I'mo6anpHas nepemenHas T QyHKIHS.

OIMUCAaHUIO KOHTPACTEpa, HO HE COACPIKUT IJIaBHOM nmpoueaypsl.

BbH® sa3zvika onucanusa Konmpacmepa

O6o03HaueHwst, IpUHATEIE B JaHHOM pacimpennd BH® u ommcanue psiga KOHCTPYKIMK NPUBEICHBI B

raBe «O0mmid cTanmapT» B pasfene «OnvucaHue s3pIka ONMUCAHUS KOMITOHSHT.

<Ommcanue OMOIMOTEKN™> ::= <3arojloBokK OHOMMOTEKN> <OmnucaHue TI00ATBHBIX MepeMeHHbIX> <Omnucanue
¢ysaxuumit> <Koner onmrcanus 6MOINOTEKI>

<3BaronoBok 6ubmuotek> ::= ContrLib <Uwms oubnnotekn> [Used <Crrcok uMeH OHOIHOTEK™ ]

<Uwms oubmmotekr> ::= <UneHTHudukarop>

<Crmcok uMeH oubmmotex™> ::= <Mwms ucnonb3yemoit 6nomuotek> [,<CIUCOK UMEH OUOITHOTEK> |

<Wwms ucnions3yeMoii oubnmorekn> ;= <M neHTudukatop>

<Komner onucanuns 6uoanorexk> ;= End ContrLib

<Omucanue KOHTpacTepa™> ::= <3aroJioBOK KoHTpacTepa> <OmmcaHne TI00aNbHBIX MEPEeMEHHbIX> <Omnucanue
¢ysaxumit> <I'maBHas nporenypa> <KoHer onucaHus KOHTpacTepa™>

<3aronoBok KoHTpacTepa™> ::= Contrast <ms 6ubnmmorexkn> [Used <Crimcok uMeH OHOIHNOTEK> |

<I'maBHas mpomenypa> ::= Main <OmnmncaHue CTaTHYECKHX IepeMeHHbIX> <OmucaHue mnepeMeHHbIX> <Temno
GhyHKITI>

<Komnen onucanus koHrpactepa> End Contrast

Onucanue a3v1Ka ORUCAHUA Konmpacmepa

SI3bIK ONMCaHWsI KOHTpAcTepa SIBISETCs Haubojee MPOCThIM M3 BCEX SI3BIKOB ONUCAHUS KOMIIOHEHT.
DaKkTUUECKH BCE CHHTAKCHYECKHWE KOHCTPYKIMU STOrO s3blKa onmcaHbl B riaBe «OOmwuii cranmapt». B Tene
(GYHKINY, SIBISIFOLIEMCS] 4acThIO TNIABHOW MPOLEAYphl HEIAOMYCTHM OMNEepaTtop BO3BpaTa 3HAYCHHS, MOCKOIBKY
rJIaBHAs MTPOLIEAYpa He SBISETCS (PYHKLIUCH.

KonTtpactep nmeer ogHy rinobanbHyro mpenonpeneneHnyo nepemennyo ContrastFunc. Ora mepemen-
Hasl TOJDKHA 00s13aTENBbHO OBITH ONpeseieHa — el Hy)KHO MPHCBOUTD afpec (YHKIMH, KOTopas OyAeT BHI3BIBATh-
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sl K&K pa3 1mocje TOro, Kak HEeHpOHHAsl CeTh BRIYHMCIUT IPAANCHT MOCIIE PEIIeHNsI 0JHOTO npuMepa. DyHk-
1M, agpec KOTopoi nmpucBauBaetcs nepeMmenHoi ContrastFunc goimkHa ObITH 00BSIBIEHA ClIETYIOIINM 00pa3oM:
Function MyContrast( TheEnd : Logic ) : Logic;

3nauenus aprymenra TheEnd nmeror crnenyrommuii cMbICH: MCTHHA — 00Y4EHHE BEJETCS 103a/1aquHO WITH
3aKOHYEH MPOCMOTp 00y4aroero MHOXKECTBA; JIOKb — 00pa0d0TaH ele OJMH NpUMep 00yJaromero MHOXKECTBa
npu o0y4eHHH 10 BCEMy 3a/auHHKy B nesioM. CleyeT ydecTb, YTO NPH OOYYEHHH IO BCEMY OOydaromemy
MHOXXECTBY B II€JIOM, HEHPOHHAsI CETh HAKAIUIMBAET I'PAJANCHTHI BCEX MPUMEPOB, TaK YTO IPH NEPBOM BBI30BE
(YHKIMY B CETH XPaHUTCS T'pajveHT (QYHKIMU OLEHKH IO pe3ylbTaTaM PEIICHHs IEePBOro MpHUMepa; MpH BTO-
POM — pe3ynbTaTtaM peuIeHus NEePBhIX ABYX NPUMEPOB U T.1. DyHKIMs BO3BpallaeT 3HaUEHHE JIOXKb, €CIIH B XOJIE
ee paboThI Mpou301ILIa OMKOKa. B MpoTHBHOM ciTydae OHa BO3BpalllacT 3HAYCHHE UCTHHA.

3nauenue nepemenHoi ContrastFunc nprcBanBaeTcs oneparopom NpHCBauBaHMS:

ContrastFunc = MyContrast

Ecnu 3nagenune nepemenHoit ContrastFunc He 3amano, To oHa yKa3bIBaeT Ha HCIIOJIL3YEMYIO MO YMOJI-

yanuio ¢ynknuio EmptyContrast, koTopast IpocTo BO3BpalllacT 3HaueHNUE NCTHHA.

CmaHdAapm emopo20 ypOoE8HSI KOMITOHEHMa KOHmpacmep

KomronenTa KoHTpacTep OJHOBPEMEHHO pabOTaeT TOJNBKO C OJHMM KOHTpPAcTepoM. 3ampochl K KOM-
MIOHEHTE KOHTPACTEP MOXHO Pa3OHUTh HA CIEAYIONIHE TPYIIIIHI.
KontpactupoBanue cetu.
UreHune/3anuch KOHTpacTepa.
Wunnpanys pegakTopa KOHTpacTepa.
Pabora c napameTpamMu KOHTpacTepa.

bl S

KonTpacTtupoBanue cetn

K mannO# rpymme oTHOCATCS TpH 3ampoca — KoHTpacTHpoBath ceTh (ContrastNet), mpepBaTh KOHTpa-
cruposanue (CloseContrast) u kouTpactupoats npumep (ContrastExample).

Koumpacmuposamuv cemwv(ContrastNet)

Onucanue 3amnpoca:
Pascal:
Function ContrastNet: Logic;
C:
Logic ContrastNet()
ApryMeHTOB HET.

Hasnauenue — MMPOU3BOAUT KOHTPACTUPOBAHUEC CCTH.
OnucaHue UCIIOTHEHUS.

1. Ecmu Error <> 0, TO BbINOJIHEHKE 3allpOca MpeKpalaeTcs.

2. Ecnu B MOMEHT THOJIyYeHHS 3aIpoca KOHTPACTEp HE 3arpyxKeH, TO BO3HHUKAeT ommnbOka 701 — HeBepHOE
UMsI KOMIIOHCHTA, YIIPaBJICHUE MepeaaeTcss 00paboTunKy OmuO0K, a 00paboTKa 3ampoca mpeKpanacTt-
csl.

3. BrononHsieTcs riaBHas npoueaypa 3arpy>KeHHOTO KOHTpacTepa.

4. Ecnu Bo BpeMs BBIIOJHEHUS 3a1Ipoca BO3HUKAET OIIMOKa, a 3HaUeHne epeMeHHol Error paBHo Hyiio,
TO TEHEPHUPYETCsl BHYTPEeHHsIs ommoOka 705 — ommbOKa MCHONHEHNST KOHTpAcTepa, yIpaBieHue repeaa-
ercst 00padoTUNKY OIMOOK, a 00paboTKa 3ampoca MpeKparaeTcs.

5. Ecnum Bo BpeMs BBITIOJIHEHUS 3aIlpoca BO3HUKAET OLINOKA, a 3HaYeHHe IepeMeHHoi Error He paBHO Hy-
JI10, TO 00paboTKa 3ampoca MpeKpanaeTcs.

Ilpepsams konmpacmupoeanue (CloseContrast)

Ornucanwue 3ampoca:
Pascal:
Function CloseContrast: Logic;
C:
Logic CloseContrast()
ApryMeHTOB HET.

HasHaueHue — npeprIBacT KOHTPACTUPOBAHKE CETH.
Omnucanue UCIIOJTHEHHS.
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Ecmu Error <> 0, To BEIIOSIHEHHE 3a1poca MpeKpariaeTcs.

Ecnu B MOMEHT mosty4eHHs1 3arpoca KOHTpacTep He 3arpyXeH, To Bo3HuKaeT ommbka 701 — HeBepHOE
nMsI KOMIIOHEHTA, yIpaBJIeHHe repenaeTcsi 00paboTynKy ommboK, a 00paboTKa 3armpoca IpekpanaeT-
csl.

Ecnu B MOMEHT mostyueHus 3arnpoca He BbinonHseTcs 3anpoc ContrastNet, To Bo3Hukaet ommbdka 706 —
HEBEPHOE HCIIOJIb30BaHKE 3aIpoca Ha MpepbIBaHNe KOHTPACTHPOBAHUS, YIIpaBJIeHHE MepenaeTcsi oopa-
60TuYMKy OmHOOK, a 00paboTKa 3arpoca NpeKpaIacTcs.

3aBepiraeTcs BHIIOJIHEHNE TEKYILETO I1ara KOHTPaCTHPOBAHMUS CETH.

Ecnu Bo Bpemst BBIIIOJTHEHHS 3a1lpoca BO3HUKAET OIIMOKa, a 3HaueHue nepeMeHHol Error paBHo Hyiio,
TO TEHEPHUPYETCsl BHYTPEeHHsI ommoOka 705 — ommbOKa MCHONHEHNST KOHTpAcTepa, yIpaBieHue repeaa-
eTcst 00paboTunKy ommoboK, a 00paboTKa 3anmpoca npeKpanaeTcs.

Ecnu Bo BpeMs BBITIOJIHEHHMS 3aIIpoca BO3HUKAET OIIMOKa, a 3HaUeHHe IepeMeHHol Error He paBHO Hy-
JI10, TO 00paboTKa 3ampoca MpeKpanaeTcs.

Konumpacmupoeamo npumep (ContrastExample)

Ornucanwue 3amnpoca:
Pascal:
Function ContrastExample( TheEnd : Logic) : Logic;
C:
Logic ContrastExample(Logic TheEnd )
Omnmcanme aprymeHra:
TheEnd — 3Hauenune aprymeHTa MMeeT CIEAYIOIINI CMBICT: JIOKb — 00paboTaH erle oauH mpumep ooy-

Yarouiero MHOKECTBA Ipu 06y‘{CHI/II/I I10 BCEMY 3aJaYHUKY B IIEJIOM.

PBL

Hasnauenue — u3BieKaeT U3 ceTu HCO6XOIII/IMBIG IIJIST BBIYMCIICHHS TIOKa3aTeaeld 3HAYMMOCTH nmapamMeT-

OnrcaHne NCTIONTHEHHUS.

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

BrspiBaer ¢yHKnumio, agpec Kotopoi xpanurcs B nepemeHHoil ContrastFunc, nepenaBasi el aprymMeHT
TheEnd B kauecTBe aprymenra.

Ecmu ¢pynxmus ContrastFunc Bo3Bpariaet 3Ha4eHHE JIOKb, a 3HaYeHNE iepeMeHHoi Error paBHO Hymo,
TO TeHEpHUpYeTCsa BHYTpeHHA ommbOKka 705 — ommbka MCIIOMTHEHNsT KOHTpAcTepa, yIpaBieHUe mepeaa-
ercst 00paboT4nKy ommoOoK, a 06padoTKa 3ampoca MpeKpamaeTcs.

Ecmu ¢ynskums ContrastFunc Bo3Bpammaer 3HadeHHE J0XKb, a 3HaUeHHE mepeMeHHol Error He paBHO
HYJ0, TO 00paboTKa 3ampoca mpeKpamaeTcs.

3ampoc B KauecTBe pe3yibTaTa BO3BpamaeT Bo3BparienHoe ¢pyHkimend ContrastFunc 3nauenwue.

Yrenue/3amuch KOHTpPacTepa

B JAHHOM PA3JCJIC OMMUCAHbI 3alIPOChI MO3BOJIAONIUEC, 3arPY3UTh KOHTPACTEP C AMCKA W U3 IaMATH,

BBIT'PY3UTH KOHTPACTCPA U COXPAHUTL TCKYIET0 KOHTPACTECPA Ha AUCKE NI B MAMSTH.

IIpouumams konmpacmepa (cnAdd)

Ornucanwue 3amnpoca:
Pascal:
Function cnAdd( CompName : PString ) : Logic;
C:
Logic cnAdd(PString CompName)
Omnmcanme apryMmeHra:
CompName — yka3zarenb Ha CTPOKY CUMBOJIOB, COJeprKalyto UM (aiiia KOMIOHEHTa WK apec OIHU-

CaHHA KOMIIOHCHTA.

Hasnagyenue — ynraer KOHTpacTepa C AUCKa UJIN U3 ITaMATH.

OnrcaHme NCTIONTHEHHUS.

Ecnu B xauectBe aprymenta CompName gaHa CTpoKa, IepBbIe YeThIPpe CUMBOJIa KOTOPOH COCTABIISIOT
cnoBo File, To ocTanbHas 4acTh CTPOKH COIEPIKUT UMsI KOMITOHEHTa | Tociie mpobena ums (daiina, co-
JIepIKallero KOMIIOHEHT. B pOTHBHOM citydae cuutaercsi, uto aprymeHT CompName COICpKHUT yKa3a-
TeJIb HA 00JIACTh MAMSTH, COJCPIKAILYIO ONMCAHNE KOMIIOHEHTa B popMarte Jyis 3amucu Ha auck. Eciu
ONHKCaHNe HE BMEIIACTCS B OJIHY 00JACTh MaMSTH, TO JOIMYCKAETCsl BKIIOYCHUE B TEKCT OMUCAHUS KOM-
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NoHeHTa KimoveBoro cioBa Continue, 3a KOTOPBIM cJeyeT 4deThlpe Oaiita, comepikaiue ajpec clie-
JTytoIIei 00IacTH MaMsITH.

2. Ecnu B naHHBI MOMEHT 3arpyeH Jpyroil KOHTpacTep, To BbinoaHsercs 3anpoc cnDelete. Konrpactep
cunTHIBaeTCs U3 (aiiyia WM U3 NaMsTH.

3. Ecnm cuuthiBaHMe 3aBepIuaeTcst MO OmMOKe, TO BO3HMKaeT ommoOka 702 — ommnOKa CYMTHIBAHUS KOH-
TpacTepa, ynpasJeHHe nepegaercst 00padoTIuKy onMOoK, a 00paboTKa 3armpoca npeKpamaeTcs.

Yoanenue konmpacmepa (cnDelete)

Ornucanwue 3ampoca:
Pascal:
Function cnDelete : Logic;
C:
Logic cnDelete()
ApryMeHTOB HET.

Ha3znayenue — yaasseT 3arpy>keHHOTO B MTaMsITh KOHTpacTepa.
OnrcaHme NCTIOTHEHHS.

1. Ecnm cnmcok B MOMEHT TOJydYeHHS 3ampoca KOHTpacTep HE 3arpyKeH, TO BO3HHMKaeT ommobka 701 —
HEBEpHOE MMS KOHTpAacTepa, yHpaBieHHe mepenaercs obpabordmky ommbOOoK, a obpaboTka 3ampoca
MpeKpariaeTcs.

3anuce konmpacmepa (cnWrite)

Onucanue 3amnpoca:
Pascal:

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

Logic ecnWrite(PString™* FileName)

OmnucaHue apryMeHTOB:
CompName — yka3zartenb Ha CTPOKY CUMBOJIOB, COJIEPIKaIyl0 HMSI KOHTpacTepa.
FileName — umst (afina win agpec maMsaTH, KyJa HaJo 3alucaTh KOHTpacTepa.

Hasnauyenue — coxpansieT KOHTpacTepa B (aiiyie Wi B HaMsITH.
OnucaHne UCTIONHEHUS.

1. Ecnu B MOMEHT MOJIy4eHHMs 3aIpoca KOHTpacTep He 3arpy’eH, To Bo3HMKaeT omubka 701 — HeBepHOE
uMsI KOHTpacTepa, yrpasJieHHe repenaercsi 00paboTunKy ommnbok, a 00paboTKa 3ampoca InpekpaniaeT-
csl.

2. Ecmu B xauectBe aprymenra FileName nana ctpoka, mepBble YeThIpe CHMBOJIa KOTOPOM COCTaBIISIIOT
cnoBo File, To ocTanbHast yacTh CTPOKH COAEPXKUT UMsI (paiinia, Uit 3aIMCH KOMITIOHEHTa. B poTiBHOM
ciryyae FileName nomkeH conmepkaTh IMycTol yKaszarenb. B 3ToM citydae 3ampoc BEepHET B HEM yKas3a-
TeJIb Ha 00JIaCTh MaMsTH, KyAa OyleT IOMEIIEHO OIMCaHHe KOMIIOHEHTa B (opMaTe Ul 3aIlicu Ha
muck. Ecnu omrcanne He BMemaercst B OHy 00acTh MaMsTH, TO B TEKCT OyJeT BKIFOUYCHO KIII0YEBOE
cioBo Continue, 3a KOTOPBIM CJEyeT YeThlpe 0aiiTa, cojeprkallue aapec cileayrouneld ooaacTu nams-
TH.

3. Ecnm Bo Bpems coxpaHEHHs KOMIIOHEHTa BO3SHMKHET OLIMOKA, TO BO3HMKaeT omubOka 703 — ommbOka
COXpaHEHHMs1 KOHTpAacTepa, yIpasJieHue nepeaaercs oopaboTunky ommook, a 00paboTka 3ampoca npe-
KpalaeTcs.

Nunuuanus peaakTopa KOHTpacTepa

K aT0ii rpymme 3anpocoB OTHOCHTCS 3ampoc, KOTOPbIA HHUIMUPYET paboTy He paccMaTpUBaeMOro B
JTAaHHOM paboTe KOMIIOHEHTAa — pellaKTopa KOHTPAcTepa.

Peoaxkmuposams konmpacmepa (cnEdit)

Onucanue 3amnpoca:
Pascal:
Procedure cnEdit(CompName : PString);
C:
void cnEdit(PString CompName)
OmnucaHue apryMeHTa:
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CompName — YKa3aTeJjib Ha CTPOKY CUMBOJIOB — UMs (i)aﬁna WA aapeC naMsAaTu, COACPIKAIINUC OITUCAHUC

KOHTpacTepa.

Ecnu B xkauecTBe aprymcHTa CompName JaHa CTpOKa, MEPBLIC YETHIPEC CUMBOJIA KOTOpOﬁ COCTaBJIAOT

cnoBo File, To ocTanpHast yacTh CTPOKH COJEPIKUT UMsI KOHTpAcTepa M mocie npoderna nums Qaiiia, conepxarte-
ro ONHUCaHKe KOHTpacTepa. B mpoTuBHOM cityuae cuuraercs, 4to apryMeHT CompName coIepKUT yKa3aTenb Ha
o0acTh MamsITH, COZEpXKallyl0 ONHMCaHWe KOHTpacTepa B (opmare Juisl 3amucu Ha auck. Eciom onmcanue He
BMEIIAETCSI B OJIHY 00JIaCTh NMaMSITH, TO JOITyCKACTCs BKIIIOUYEHHE B TEKCT ONMMCaHus KirrodeBoro ciosa Continue,
3a KOTOPBIM CJIEAYET YeThIpe OaiiTa, cojepkalue aipec ciaeayromed 00IacTi maMsTH.

Ecnu B kauecTBe aprymenta CompName nepefaH MycTol yka3zaTelb UM yKa3aTedb Ha MyCTyI0 CTPOKY,

TO PEAAKTOP CO3AACT HOBOI'O KOHTpACTECPaA.

N —

Pa6ora ¢ mapameTpamMu KOHTpacTepa

B 1aHHOM pasjielne onMcaHbl 3apochl, MO3BOJISIOIINE U3MEHSTh ITapaMeTpbl KOHTpacTepa.

Hoayyumo napamempuot (cnGetData)

Onucanue 3amnpoca:
Pascal:
Function cnGetData(Var Param : PRealArray ) : Logic;
C:
Logic cnGetData(PReal Array* Param)
Onucanue apryMeHra;
Param — agpec MaccuBa mapameTpos.

HaznaueHue — Bo3BpalaeT BEKTOp MapaMeTpoB KOHTPACTepa.

OnucaHne UCTIONHEHHUS.

Ecmu Error <> 0, To BBINOJIHEHHE 3aIpOCa MPEKpaIaeTcs.

Ecnu B MOMEHT mosty4eHHs 3arpoca KOHTpacTep He 3arpyXeH, To Bo3HuKaeT ommbka 701 — HeBepHOE
nMsI KOMIIOHEHTA, yIpaBJIeHHue repenaeTcsi 00paboTynuKy ommboK, a 00paboTKa 3armpoca IpekpaniaeT-
csl.

B maccuB, agpec koToporo nepefas B aprymenre Param, 3aHocsaTcs 3HaueHus napameTpos. Ilapamer-
PBI 3aHOCATCS] B MACCHUB B MOPSIIKE ONUCAHUS B pa3fielie ONUCaHNs CTATUYECKUX NEPEMEHHBIX.

Hoayuumo umena napamempos (cnGetName)

Ornucanwue 3ampoca:
Pascal:
Function cnGetName(Var Param : PRealArray ) : Logic;
C:
Logic cnGetName(PReal Array* Param)
Omnmcanme aprymeHra:
Param — axpec MaccuBa ykasaTenei Ha Ha3BaHHA ITapaMETPOB.

Haznauenue — Bo3BpamaeT BEKTOp yka3zaTelel Ha Ha3BaHUS IMapaMeTpOB KOHTpAcTepa.

OnrcaHne NCTIONHEHHS.

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

Ecnu B MOMEHT IOJy4eHHs 3ampoca KOHTpAcTep HE 3arpy:keH, TO Bo3HUKaeT ommoOka 701 — HeBepHOE
HUMSI KOMIIOHEHTa, yIIpaBJeHUe mepeaaeTcs: 00paboTynky omuboK, a 00paboTKa 3ampoca mpeKpamaeT-
coL.

B maccus, agpec koToporo mepenaH B apryMente Param, 3aHOCATCS aapeca CHMBOJBHBIX CTPOK, CO-
JIepKaIINX Ha3BaHUS ITapaMeTpoB.

Yemanoeumo napamempu (cnSetData)

Onucanue 3amnpoca:
Pascal:
Function cnSetData(Param : PRealArray ) : Logic;
C:
Logic cnSetData(PReal Array Param)
Onucanue apryMeHTOB:
Param — agpec MaccuBa mapameTpos.
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Hasnauenue — 3ameHsieT 3HaYeHUs IapaMeTPOB KOHTpAcTepa Ha 3HAYEHHUs, IEpeJaHHbIe, B apIryMEHTE
Param.

OnucaHue UCIIOTHEHHUS.

1. Ecmu Error <> 0, TO BbINOJIHEHKE 3allpoca MpeKpaliaeTcs.

2. Ecnu B MOMEHT THOJIyYCHHS 3apoca KOHTPACTEp HE 3arpyxKeH, TO BO3HHUKAeT ommnbOka 701 — HeBepHOE
UMsI KOMIIOHCHTA, YIIPaBJICHUE MepeaaeTcs 00paboTunKy OmuO0K, a 00paboTKa 3ampoca mpeKpamacTt-
csl.

3. Ilapametpsl, 3HaYCHHUs] KOTOPBIX XPAaHATCS B MacCHUBE, aJpec KOTOPOro nepeaaH B aprymeHte Param,
nepenarTcs KOHTPacTepy.

Oo0padoTka ommMo0K

B Tabn. 4 npuBeneH MOJHBIA CIUCOK OMIMOOK, KOTOPbIE MOTYT BO3HHKATh MPH BBIMOJHEHHH 3aIIPOCOB
KOMITOHEHTOM KOHTPACTep, U JEHCTBHSI CTAHAAPTHOTO 00paboTIHKa OIIHOOK.

Tabnuma 4.
OmnOKY KOMIIOHEHTa KOHTPACTEP U JICHCTBHS CTaHJapTHOI0 00paboTynKa OmmnOOoK.

Ne | HazBanwme ommOku CranpaprtHas o0paboTka
701 | HecoBMeCTUMOCTB CETH U KOHTpacTepa 3anecenue Homepa B Error
702 | Ommnbka cYUTHIBaHUS] KOHTpACTEpa 3anecenue Homepa B Error
703 | Ommnbka coxpaHeHus KOHTpacTepa 3anecenue HoMepa B Error
704 | HekoppekTHas paboTa ¢ MaMsThIO 3anecenue HoMepa B Error
705 | OmuOKka uCTIOTHEHHST KOHTpacTepa 3anecenue Homepa B Error
706 | HeBepHOe HCIIOIB30BAHUE 3alIpOCa HAa NPEphIBAHUE KOHTPACTHpOoBaHusl | 3aHeceHue Homepa B Error
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