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BBEJIEHUE

CamocrosarenbHass ~ pabora  acmupaHTa -  3TO  IUIaHUpyemas  ydyeOHas,
Hay4YHOMCCIel0BaTeIbCckas padoTa, BBINONHAEMAs BO BHEAYIUTOPHOE (ayJJUTOPHOE) BpeMs 110
3aJJaHUI0 U TIPH METOJUYECKOM PYKOBOJCTBE IIPENOJaBaTelisi, HO 0e3 ero HemocpeJCTBEHHOTO
y4acTHs, IPU COXPAHEHUHU BEAYIICH PO CTYICHTOB.

Llenbro caMOCTOATENbHON PAOOTHI ABJSIETCA OBJIJCHNE (PYHAaMEHTAIbHBIMU 3HAHUAMU,
npo¢eCCHOHATLHBIMU YMEHUSMH U HaBBIKAMH TI0 PO UITIO OyyIIel CrienraabHOCTH, OBITOM
TBOPUYECKOH,  HCCIIENOBATEILCKOW  JEATENBHOCTH,  Pa3BUTHE  CaMOCTOSATEIIBHOCTH,
OTBETCTBEHHOCTH U OPraHM30BaHHOCTH, TBOPYECKOT'O MOIX0A K PELICHNIO HAYYHbIX IPOOIEM.

CamocrosTenbHas paboTa aCIUPAHTOB MOXKET PACCMATPUBATHCS KaK OpraHU3alllOHHAs
(dopma 00ydeHus - cucTeMa IearoruuecKux ycjaoBUid, 00eCIIeUnBalOIIUX yIpaBiIeHne yueOHON
JeSITEIbHOCTBIO 110 OCBOCHUIO 3HAHUHN M YMEHUH B 001acTH y4eOHON U HAy4HOU J1esTebHOCTH
0€e3 MOCTOPOHHEN TOMOLIH.

CamocrosrenbHas padoTa aCHUPaHTOB IPOBOJUTCS C LIENbIO:

- CHCTEMaTH3alliM U 3aKPEIUICHUS MOJYYEHHBIX TEOPETHUYECKUX 3HAHUN M NMPaKTHYECKUX
YMEHUH CTYJICHTOB;

- yrIyONeHHs U pacIIUpPEHUs TEOPETHUESCKUX 3HAHMIA;

- (dopMupoBaHHs yYMEHHH HCIIOJIB30BaTh HOPMATHBHYIO, TIPAaBOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CIIELHATIBHYIO JINTEPATYpPY;

- pa3BUTHS MO3HABATEIBHBIX CIIOCOOHOCTEW M aKTUBHOCTH ACIIMPAHTOB: TBOPUECKOI
WHHUIMATHBBI, CAMOCTOSITEIHHOCTH, OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

- (opMupoBaHMs CAMOCTOSITEILHOCTH MBILIUIEHUS,, CIIOCOOHOCTM K CaMOpPa3BHUTHIO,
CaMOCOBEPILICHCTBOBAHUIO M CAMOpEAIH3aLuy;

- pa3BUTHS UCCIIEI0BATEIbCKUX YMEHUIL;

- IOJy4YeHUS HaBBIKOB 3¢ dexTUBHON CaMOCTOSTENbHON
npodeccnoHaTBEHOM
(MpakTUYECKON U HAYYHO-TEOPETHUUECKOM ) e TEIbHOCTH.
CamocrosarenbHass paboTa acHUPAHTOB - 3TO OCOOBIM 00pa3oM OpraHU30BaHHAsS

NeSITebHOCTD, BKIIOYAIONIAs B CBOIO CTPYKTYPY TaKUE KOMIIOHEHTHI, KaK:

«  YACHEHHME IIeJIM U TTOCTABJICHHOM y4eOHOM 3a/1a4H;

*  YeTKOE M CHCTEMHOE TIAHMPOBAHHUE CAMOCTOSTEILHON pabOTHI;

+  TOUCK HeoOXOoauMol yuyeOHON 1 HayuyHOU nH(opManuy;

+  OCBOEHME MH(OpPMALIUU U €€ JIOTUYecKas nepepadboTKa;

*  HWCHOJB30BAHWE METOJIOB MCCIENOBATEIHCKON, HAYIHO-UCCIEAOBATEILCKON paboThI s
peIIeHus MOCTaBICHHBIX 3a/ay;



+  BbIpabOTKa COOCTBEHHOM MO3ULIMY 10 TIOBOY MTOJMYYCHHOM 3a/1aun; —  MPEJCTaBICHHUE,
00OCHOBaHME W 3alWTa IOJYYCHHOTO PpEIICHHWs; TPOBEICHHE caMoaHAn3a W
CaMOKOHTPOJISL.
B yueOHOM mporiecce BBLACISIOT JBa BHA CAMOCTOSATEILHOW pabOTHI: ayAuTOpHAS U
BHEAYJUTOPHASI.
AymuTopHas caMOCTOsITeNbHAas padoTa MO JAWCHUIUIMHE BBIMOJHSACTCS Ha y4eOHBIX
3aHATUAX 110 HCIIOCPCACTBCHHBIM PYKOBOACTBOM IIPCIIOAABATECIA U 110 €TI0 3aJaHHIO: TCKYIIUC
KOHCYJIbTAIlH, KOJUIOKBUYM, IMPHEM U pa30op IOMaIIHUX 3aJlaHUH U IPYyTHE.
Breayauropnas CaMOCTOSITEeNIbHAS paborta - TUTAHUpYyeMast yueOHasl,
HayJYHOHCCIIeI0BaTeIbCKass paboTa acUPAHTOB, BBHIMOJIHAEMAas BO BHEAYAUTOPHOE BpPEMs IO
3aJ]aHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaTeINIsl, HO 0€3 e€ro HemocpeICTBEHHOTO
y4acTHs: TIOJATOTOBKA IPE3CHTAINH, COCTABJICHUE TJIOCCAPHS, IMOATOTOBKA K IPAKTUYCCKUM
3aHATHUAM, IIOATOTOBKA peL[eH3Hﬁ, aHHOTaI_[I/Iﬁ Ha CTaTblO, MMOATIOTOBKA K JUCKYCCUAM, KPYIJIbIM
CTOJIaM.
CPC moxeT BKITI0YATh Cleayromme GopMbI padoT:
- H3y4YeHHE JICKIIMOHHOTO MaTepHaa;
- pabota ¢ HWCTOYHMKAMH JIUTEPATyphl: MOWMCK, MOAOOP H 0030p JHUTEpPaTyphl |
AJIEKTPOHHBIX KCTOYHUKOB UH(POPMAIIUH T10 3aJIaHHOU polieMe Kypca;

- BBITIOJTHCHUEC 3aI[aHPII>’I, BbIIABACMBIX Ha IMPAKTHYCCKUX 3aHATHAX: TCCTOB, MOKJIAAOB,
KOHTPOJIbHBIX PadOT U Ipyrux (GopM TEKYIIero KOHTPOJIS;

- H3y4YCHHE MaTepualia, BHIHECCHHOIO Ha CAMOCTOSTEIbHOE U3YUYCHUE; MTOrOTOBKA K
MMPAKTUYCCKUM 3aHATHUAM,

- TOATOTOBKAa K KOHTPOJIGHOW PabOTe UM KOJUIOKBHYMY;

- TIOATOTOBKA K 3a4eTy, SK3aMEHY, APYTUM aTTECTAIUIM,

- HamucaHue pedepara, 3cce 1o 3aJaHHOM MPooIIeM;

- BBINOJHCHHUE PACUYCTHO-TpaPUUECKON pabOThI;

- BBINIOJHCHHE BBIOJHEHUE KYPCOBOM PaOOTHI MIIH TIPOCKTA;

- aHaMM3 HAy4YHOU MyOJINKAIUU 110 OTpeIeIIeHHON

npernoaaBaTeneM Teme, ee pedepupoBaHue;
- HccremoBarebekas paboTa M ydacTHEe B HAYYHBIX KOH(EPEHIUAX, CEMHHApax U
OJIUMITHAJIAX.

TexHONOTHsSI OpraHU3alliU CaMOCTOSITEJIBHONH — paboThI acIUPaAHTOB
BKJIHOYAC€T UCIIOJIB30BAHUC I/IH(bOpMaIII/IOHHI)IX U MaTCPUATTIbHO-TCXHUYCCKUX PECYPCOB
00pa30BaTEeILHOTO YUPEKICHUSI.

CamocrosiTenbHass pabOTa MOXET OCYIICCTBIATHCS HWHIUBUAYAJIBHO WIH TPYIIIaMU
CTYACHTOB Online 1 Ha 3aHATHAX B 3aBUCHUMOCTH OT IICJIH, O6T)eMa, KOHerTHOﬁ TEMATUKN
CaMOCTOSITENIbHOM paObOThl, YPOBHS CII0)KHOCTH, YPOBHSI YMEHHH CTYI€HTOB.

B xauecTBe OpM U METOI0OB KOHTPOJISI BHEAYUTOPHOM CAMOCTOSTEIILHON PabOThI MOTYT
OBITH WCIIOJIL30BAaHBI TECTUPOBAHUE, OMPOC, JOKIan, pedepaTr, CaMOOTUETHI, KOHTPOJIbHBIC
paboThI, 3aIKTa TBOPUECKUX PabOT U IJICKTPOHHBIX MPE3EHTAINN U .



1. Meroandeckue peKOMEHIAIMH 110 PaboTe C TEKCTOM JICKITUI

Ha nekuuMoHHBIX 3aHATHAX HEOOXOIUMO KOHCIEKTHPOBATh y4eOHbIN MaTepuan. OOpaiaTh
BHUMaHHE Ha (OPMYIUPOBKH, OIPENEICHUS, PACKPHIBAIOIIME COACP)KAHHWE TEX MM HHBIX
NIOHATUH, HaydHble BBIBOABI M IPAKTUYECKUE PEKOMEHAALUH, IOJOKUTEIbHBIA ONBIT B
OpaToOpcKoM MacTepcTBe. BHUMaTenpHOE CllylllaHHe U KOHCIIEKTUPOBAHUE JIEKLUI IPeAoiaraer
MHTCHCUBHYIO YMCTBEHHYIO JI€STEIbHOCTh AaclUpaHTa, U IIOMOTaeT YCBOUTh M3Yy4aeMBbIH
marepuail.

XKenatenbHO oOCTaBIATH B PabOUYMX KOHCHEKTaX IO, Ha KOTOPBIX JelaTh IMOMETKH,
JIOTIOJIHSAIOIINE MaTepUal MPOCIyILIaHHOM JIEKLIUH, A TAK)Ke IOAYEPKHUBAIOLINE 0COOYIO BaXKHOCTh
TE€X WIM HMHBIX TEOPETUYECKUX IOJ0XKEHUH, (PUKCUPOBATh BONPOCHI, BHI3BIBAIOLINE JIMYHBIN
UHTEpEC, BapUAHTBl OTBETOB HA HHUX, COMHEHHUS, MPOOJIEMBI, CIIOPHBIE MOJOXKCHHUS.
Pexkomenyercss BecTH 3amuCH Ha OJHOM CTOPOHE JIMCTA, OCTAaBJISASA BTOPYIO CTOPOHY JUIs
pasMBIIUICHHUH, pa300poB, BOIPOCOB, OTBETOB HA HUX, JJS (PUKCUPOBAHMS JETaJICH TEeMbl WIH
CBSI3aHHBIX C HeH (PaKTOB, KOTOPbIE IPUITOMUHAIOTCSI CAMUM CTYJIEHTOM B XOJI€ CIIyIIaHUs.

Caymanue JneKuuil - CIO0XXHBIM BHUJ] MHTEIJIEKTYAIbHOM JESATEIbHOCTH, YCHEX KOTOPOM
00yCJIOBJIEH YMEHUEM CIYIIATh, U CTPEMIIEHUEM BOCIIPUHUMATh MaTepuall, Hy>KHOE 3aIlUChIBasi B
TETpaab. 3aUCh JCKIMH TOMOTAET COCPEIOTOUYNTh BHUMAHNE Ha TIIaBHOM, B XO/I€ CAMOM JICKIUH
IPOAYMaTh U OCMBICIHUTH YCJBIIIAHHOE, OCO3HATh IUIAH M JIOTUKY H3JIOKEHHUs MaTrepuana
Ipero/iaBaTeseM.

[Tpu KOHCTIEKTUPOBAHHH JIEKLIUH 11€JIeCO00pa3HO MPUICPKUBATHCS Psiia IPABUIL.

1. [Toce 3anucu OpUEHTUPYIOUX U HAITPABIISAIOIINX BHUMAHUE JAHHBIX (TeMa, 11eb,
IUIaH JIEKLIUU, PEKOMEHJ0BaHHAs JMTEpaTypa) BaXXHO MPOCIEAUTh, KAK OHU PACKpPbIBAIOTCS B
COJIepKaHNH, TTOKPEIUIIOTCS POPMYIIMPOBKAMH, TOKA3aTEILCTBAMH, a 3aTEM U BBIBO/IAMHU.

2. 3anuchiBaTh CIIEAYET OCHOBHBIE IOJIOKEHUS M JIOKA3bIBAIOLIME MX apryMEHTHI,
HauOosee spkUe MpuUMepbl W (AKThl, IOCTABICHHbIE IpPENoJaBaTejeM BOIPOCH JUIs
CaMOCTOSITENIEHOW TIPOPAOOTKH.

3. CrpeMuTbhCsl K YETKOCTH 3allMCH, €€ I0CJIEOBaTEeIbHOCTH, BBIAEIAS TEMBI,
HOJTEMBI, BOIIPOCHI U MOJIBONPOCHI, UCIOJb3Ys M(PPOBYIO U OYKBEHHYIO HyMEpaluio (pUMCcKue
u apabckue 1udpsl, OonbpIIME M Majible OYKBbI), KpacHble CTPOKH, BblIElIeHHWE ab3alleB,
NOJYEepKUBAHKE TJIABHOTO U T.JI.

®dopma 3amucu Marepuaja MOXKET ObITh pa3iIMYHOW - B 3aBUCHUMOCTHU OT CHEUU(PUKU
M3y4aeMoro mpeaMeTa. 3ammch JISKIUHU JTydIlIe BECTH B C)KaToi (opMe, KOPOTKUMH U YETKUMHU
(bpa3zamu, 1MOJIE3HO BHIPAOOTATh CBOKO CUCTEMY COKpAILlEHHH.

3anucaHHas JIEKIUS TIPEATNONIaraeT MAbHEHIIYI0 CaMOCTOATENBbHYIO paboTy Haj Heil
(ocMbICIieHHE €€ COJIepKaHMsl, JIOTMUECKOW CTPYKTYphl, BbIBOAOB). C 1enbpi0 J0pabOTKU
KOHCIIEKTa JIEKIIMM HEO0O0XOJUMO B MEPBYIO OYepeb MPOUYUTATh 3alMCH, BOCCTAHOBUTH TEKCT B
namsTH, a TaKKe MCIPaBUTh OIUCKH, paclM(poBaTh HE NPUHATHIE paHEE COKPAILCHMS,
3aMOJIHUTh MPOMYIIEHHBIE MECTa, MOHATH TEKCT, BHUKHYTh B €ro CMbIcI. Jlajmee mpodnTarh
MaTtepual M0 pPEKOMEHIYeMOH JHTeparype, pas3pemas B XOAE YTEHHs BO3HHUKIIAE paHee
3aTpyAHEHUS, BONPOCHI, a TAKXKE JIOMOJHAS M HCHpPABIsAs CBOM 3amucu. B xone mopaboTku
KOHCIIEKTa YIIIYOJSIOTCS, PACIIUMpPSIOTCS U 3aKpeIUIIIOTCS 3HAaHWS, a TaKKe JOIMOJIHAETCH,
UCTIPABIIIETCS M COBEPUICHCTBYETCS KOHCIEKT. J[opaboTaHHBIM KOHCHIEKT W pPEKOMEHIyemas
JUTEpaTypa UCIOIb3yeTCs] PU MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO. 3HAHHE JIEKIMOHHOTO
Marepuaia MpH MOArOTOBKE K MPAKTHYECKOMY 3aHSTHIO 00s3aTEIBHO.

Oco0eHHO Ba)KHO B MPOIIECCE CAMOCTOSITEIbHOM pabOThl Ha/l JIEKIHUEH BBIACTUTH HOBBIN
NOHATUIHBIN anmapar, ysSCHUTb CYTh HOBBIX HOHSATHH, NPH HEOOXOTUMOCTH OOpPaTUTHhCA K
CJIOBapsIM | JPYTUM HCTOYHHKAM, 320/THO YCTPAHUB HETOYHOCTH B 3amucsx. PaboTa Hajx jHekmuen
CTHMYIIUPYET CaMOCTOSITEIBHBIA TIOMCK OTBETOB Ha CaMble pa3jIMYHBIC BOTPOCHI: HAJ KaKUMHU
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MOHATHUSIMH CJIEyeT MopadoTaTh, KakKue 0000IIEHHS CAeTaTh, KAKOW JOMOTHUTEIBHBIN MaTeprall
NIPUBJICYb.

Baxxupim CpCaACTBOM, HaIIPaBJIAOIIHUM CaMOO6paSOBaHI/I€, SABJIICTCA  BBIIIOJIHCHUC
Pa3IMYHBIX 3aJlaHUH 1O TEKCTY JIEKIMH, HAPUMEp, COCTABJICHUE €€ Pa3BEPHYTOTO IUIaHA WU
TE3UCOB; OTBETHI Ha BOIMPOCHI MPOOJIEMHOTO Xapakrepa, (CKakeM, 00 OCHOBHBIX TEHICHIUIX
Pa3BUTHSI TOH WJIM HHOM NIPOOJIEMBI); COCTAaBICHHE IIPOBEPOUYHBIX TECTHI 110 MPOOJIEME, HATTMCAHHE
1o Hell pedepara, cocTaBlieHHE rPahUIECKUX CXEM.

B npouecce ocBoeHust MaTepuanoB JIEKIUNA aCIUPAHTBI MOT'YT BBIIIOJIHATH 3a/1aHKS PA3HOIO
ypoBHs. Hampumep: 3amaHus penpoayKTUBHOTO YpPOBHsS (COCTaBUTh pPa3BEpHYTHIM IUIaH
00o00mIaomei JeKIUH, COCTABUTh TE3UCHl M0 MaTepHajaM JIeKIHH); 3aJaHus MPOJAYKTHBHOTO
ypOBHsI (OTBETHTHh Ha BOMIPOCHI MPOOJEMHOrO XapakTepa, COCTABHTH OMOPHBIA KOHCIEKT IO
CcXeMe, BBISIBUTH OCHOBHBIC TCHICHIIMHM PAa3BUTHsI MPOOJIEMBI); 3aJaHUsi TBOPYECKOTO YPOBHS
(cocTaBUThH MPOBEPOYHBIC TECTHI IO TEME, 3alIUTUTh pedepaT U rpaguUecKre TEMbI 10 JaHHOH
npobneme). OOpalieHue K paHee U3y4eHHOMY MaTepuaily He TOJbKO IMOMOTaeT BOCCTAHOBUTH B
MNaMsATU HU3BCCTHBIC ITOJIOKCHHA, BBIBOJAbI, HO W IIPHUBOJUT PA3PO3HCHHBLIC 3HAHWA B CHUCTEMY,
yrayouiser u paciuupser ux. Kaxxaplii Bo3BpaT K CTapoMy MaTepHaily Mo3BOJISIET HAUTH B HEM YTO-
TO HOBOE, MEPEOCMBICIUTh €0 C MHBIX MMO3UIUIA, ONPEISIIUTh Il HETO HanboJjee MOIXO/sIIee
MECTO B YK€ UMCIOILICHCS CUCTeMEe 3HAHUH.



2. Meroandeckue peKOMEH/IAIMH 110 TTOATOTOBKE AOKIa1a (TIpe3eHTAIIN )

Hoknan — nyOnuyHoe cooOIleHue MO 33JaHHOM Teme, NpeACTaBisiomee coOoi
pa3BEepHYTOE H3JIOKEHHE Ha OINPENEICHHYI0 TEMY, BHJl CAMOCTOSTENBHOW pPadOThI, KOTOPBIN
UCTIOJIB3YeTCs B y4eOHBIX U BHEAYAUTOPHBIX 3aHATHIX U CIIOCOOCTBYET (HOPMUPOBAHHIO HABBIKOB
UCCIIEI0BATEIbCKONW pab0Thl, OCBOCHUIO METOJJOB HAYYHOr'O IMO3HAHUS, IPUOOPETEHHUIO HABBIKOB
nyOJIMYHOTO BBICTYIUIEHHUS, PacIIUpsiET [O3HABaTEJIbHbIE HMHTEPECHI, IPUYYAET KPUTUUYECKHU
MBICIIUTD.

IIpy  nDoxaroroBke  [OKJaza  HCHOJB3YeTCs  JONOJHMUTENbHAs  JIMTEpaTypa,
cucreMaTusupyercs: Matepuai. Pabora Hasl 1OKJIaZ0M HE TOJIBKO MO3BOJIAET IPUOOPECTH HOBBIE
3HaHUS, HO M CIOCOOCTBYET (OPMHPOBAHMIO BAXKHBIX HAyYHO-UCCIIEIOBATEIbCKUX HABBIKOB
CaMOCTOSITENIbHOW paboThl ¢ HAYYHOU JIUTEPATYpPOil, UTO MOBBIIIAET MO3HABATEIBHBIN HHTEPEC K
Hay4YHOMY I103HAHUIO.

IIpuBeTcTByeTCS  MCHOJB30BaHWE  MYJIbTUMEIMWHBIX  TEXHOJOIMH, IOATOTOBKA
JIOKJIaJOBIPE3CHTALIUN.

JlokJiaz 10JIKeH COOTBETCTBOBATH CIIEAYIOIUM TPeOOBaHUSIM:

- TeMa JI0KJIa/la IPeUIaracTcs MpenojaBaTesIeM;

- WITIOCTpAly (Claaipl B MPE3EHTAlMM) JOJDKHBI OBITh JOCTaTOYHBIMH, HO HE
Ype3MEpPHBIMY;

- MaTepuaibl, KOTOPbIE HCIHOJB3YIOTCS HpPHU IOATOTOBKE JOKJaJa-IPEe3eHTALNH,
JIOJDKHBI  COOTBETCTBOBATh HAy4YHO-METOJUYECKUM TpeboBaHusM BVY3a u ObITh yka3aHbl B
JIOKJIa/Ie; - HE0OX0AUMO coOMI0IaTh periaaMenT: 15-20 MUHYT BBICTYIUICHUS.

[IpenogaBaTens MOXKET AaTh TEMY Cpa3y HECKOJIBKUM CIMpPAHTaM OJHOW TPYIIBI, I10
OPUHLMITY: JOKJIAQAYUK UM ONMOHEHT. MOXHO TOATOTOBUTH JIBa  BBICTYIJICHUS C
IPOTUBOMNOJIOKHBIMA TOYKAMHU 3pEHUS U YCTPOUTh JUCKYCCHUIO IO TMPOOJEMHOW TeMe.
JloKJIa UMKy U COJOKIIAIYMKH BO MHOTOM ONPEAEIAIOT CONEP/KAHUE, CTUIIb, aKTUBHOCTD JAHHOTO
3aHATUS, U1 3TOT0 HEOOXOAUMO:

*  HCIIOJIb30BAaTh TEXHUUYECKUE CPEACTBA;

+  3HaTh U XOPOILIO OPUEHTUPOBATHLCS B TEME BCEil Mpe3eHTalluu (CeMUHApa);

*  yMETh JUCKYTHPOBATh U OBICTPO OTBEYATh HA BOIPOCHI;

*  YeTKO BBINOJHATh YCTAaHOBJIEHHBIN perjaaMeHT: TOKIauuK - 7/-10 MUH.; COTOKIa YUK - S

MUH.; Auckyccus - 10 MuH;

*  HMMETb IPEJICTaBICHNE O KOMIO3UIIMOHHOM CTPYKTYpE AOKIIaa.
[Tocne BBICTYIJIEHUS JOKJIAAYUK U COJOKJIATUYMK, JOJDKHBI OTBETUTH HAa BOMNPOCHI

CIyliaTenei.
B noaroroBke gokiana BEACTSIOT CIESIYIOIINE STAITHL:
1. Ornpenenenue nenu A0Ki1a1a; UHPOPMUPOBATH, OOBICHUTH, 0OCYIUTh YTO-
TO
(mpobiiemy, pelieHue, CUTYaIuo U T. I1.)
2. [Ton6op nuTepaTypsl, WITIOCTPATUBHBIX TPUMEPOB.
3. CocraBneHue  IUlaHa  JIOKJIAJa, cucTeMaTH3als  MaTepuaia,

KOMIIO3ULIMOHHOE O(OpMIIEHHE JO0KJIaJa B BHJE NEYAaTHOIO /PYKONMHMCHOIO TEKCTa WU
JJIEKTPOHHOM MTPE3EHTALIAH.
OOmast cTpyKTypa J0KIaaa
ITocTpoeHue noknaga BKIOYAET TPU YACTH: BCTYIUIEHUE, OCHOBHYIO YacTb U 3aKJIIOUECHHUE.
Berymnnenue.
Berymuienne noimKHO copepikarth:



- Ha3BaHWE MPe3eHTalnu (JI0KJIaa);

- CcooOOlIeHNEe OCHOBHOM HJICH;

- 000CHOBaHME aKTYaJbHOCTH OOCYXKIAaeMOTO BOIPOCA;
- COBPEMEHHYIO OIICHKY MpeIMeTa U3JI0KCHUS;

- KpaTKoe MepeurCICHUE pacCMaTPUBAEMBbIX BOIIPOCOB;
- JKUBYIO HHTEPECHYIO (OPMY U3JIOKCHHS;

- aKIEHTUPOBAHWE OPUTHHAIHLHOCTH TOIXOA.

OcHOBHas 4acTb.

OcHOBHas 4aCTh COCTOUT M3 HECKOJILKUX Pa3JIeNiOB, OCTENIEHHO PACKPHIBAIOIIUX TEMY.
Bo3MokHO HcTionb30BaHuE WLTIOCTpauH (Tpaduku, quarpaMmel, potorpaduu, KapThl, PUCYHKH)
Ecnin HeoOxomumo, myis OOOCHOBAHHMS TEMbI HCIOJB3YeTCS CChUIKA Ha HWCTOYHHKUA C
JIOKA3aTeIbCTBAMH, B3SITBIMU U3 JUTEPATyphl (IIMTUPOBAHUE aBTOPOB, yKazaHUe mUPp, HaKToOB,
omnpenenenuit). W3nokeHne wMartepuana JIOJDKHO OBITH  CBSI3HBIM, IOCIIEIOBATEIBHBIM,
JIOKa3aTeIIbHBIM.

3a/1a4a OCHOBHOW YacTH - IPEJCTABUTH JTOCTATOYHO JAHHBIX ISl TOTO, YTOOBI CIYIIATEITH
W 3aMHTEPECOBAIIMCh TEMOW M 3aXOTEJIU O3HAKOMHTHCS ¢ MaTepuanamu. [Ipu 3TOM joruueckas
CTPYKTypa TEOPETUYECKOro OJIOKa He JOJDKHBI JaBaThCs 0€3 HArjsAHBIX MOCOOWH, ayano-
BU3YaIbHBIX M BU3yaIbHBIX MATCPUAIIOB.

3aKIIroueHue.

3akioueHue - O3TO SCHOE YeTKoe 0000IIeHre, B KOTOPOM TOJABOJSATCS HWTOTH,
dbopMynupyroTCA TJIaBHBIE BBIBOJBI, MOJUYEPKUBACTCS 3HAYCHHE PACCMOTPEHHON MPOOIEMBI,
MpeAIaraloTCs CaMble BaXKHbIC IMPAKTHYECKUE pEeKOMeHaamuu. TpedoBaHUs K OQGOPMIICHHUIO
nokiaaga. O0beM MaIIMHOIMMCHOTO TEKCTa JOKJIaaa JIOHKEH OBITh pacCYMTaH Ha MPOU3HECCHHE
noknana B teueHue 7 -10 muHyT (3-5 MamIMHONUCHBIX JIUCTa TEKCTa ¢ JoKianoMm). Joknan
OIICHUBACTCS 10 CICAYIOIINM KPHTEPHSIM:

Kputepuu onieHkH JoKiIana, COOOIEH s Konunuectso
6amioB
ConepxarenbHOCTh, HHGOPMAIIMOHHAS HACHIIIICHHOCTh JTOKIaaa 1
Hanuuue aprymenTos 1
Hanuune BbIBOIOB 1
Hanuuune npezenranuu nokiana 1
Brnanenue npodeccrnoHanbHON JIEKCUKOM 1
Hroro: 5

DJIEKTPOHHBIC TIPE3CHTAIINHU BBIIOJIHSIOTCS B iporpamme MS PowerPoint B Buse cinaiifios
B CIIEJYIOIIEM TOpPSAKE: * TUTYJAbHBIA JIMCT C 3aroJIOBKOM TEMBI M aBTOPOM HCIOIHEHUS
NPE3CHTAIMK; * TUTaH mpe3eHTaluu (5-6 MyHKTOB - 3TO MAKCUMYM); * OCHOBHas 4acTh (He Ooliee
10 cnaityioB); * 3axmrodueHue (BbIBO). OOIIHE TpeOOBAaHUS K CTHICBOMY O0()OPMIICHUIO
MIPE3CHTAIMH: * TU3alH JOJDKEH OBITh MPOCTHIM U JIAKOHWYHBIM; * OCHOBHAS IIEJTh - YUTAEMOCTb,
a He cyOBEKTHBHAs KpacoTa; I[BETOBAas ramma JOJDKHA COCTOSTH He Ooyiee 4eM U3 JABYX-Tpex
I[BETOB; | BCETJa JIOJDKHO OBITH JIBa TUIIA CIAWIOB: JJI TUTYIBHBIX U JUISI OCHOBHOTO TEKCTA; ||
pa3mep mpudra qomkeH ObiTh: 24-54 myHkTa (3arofoBok), 18—36 myHKTOB (OOBIYHBIN TEKCT); [



TEKCT JOJDKEH OBITh CBEPHYT /10 KIIIOUYEBBIX CJI0B U (ppa3. [lonHble pa3zBepHYThIE PEITIOKECHUS Ha
Clailax TakUX MPE3CHTALUI UCIIONb3YIOTCA TOJBKO IIPU LIUTUPOBAHUU; KAXKABIA CIIAN JOJKECH
UMETh 3aroJjIoBOK; [Bce clailibl JOJKHBI ObITh BBIIEPKAHBI B OJJHOM CTHJIE; Ha KakJOM claiine
JIOJDKHO OBITh He OoJsiee Tpex WILIIOCTpALMii; Icaaiiibl AOJKHBI OBITH NPOHYMEPOBAHBI C
yKa3aHueM OOILEero KoJIM4ecTBa ClIai10B



3. Metoanueckne peKOMEHIAIMH 110 HAITMCAHUIO 3CCe

Occe - 3TO caMoOCTOsITeNbHAass MUCbMEHHAs paboTa Ha TeMy, MPEIOKEHHYIO
npenogasareneM. Llenp 3cce cOCTOUT B pa3sBUTHM HABBIKOB CAMOCTOSTEIBLHOTO TBOPYECKOTO
MBILUICHUST U MHCbMEHHOTO H3JI0KEHHUS COOCTBEHHBIX MbIciel. Hamucanue scce mo3BoiisieT
aBTOPY HAYYUTHCS YETKO M IPaMOTHO (POPMYIHPOBATH MBICIHU, CTPYKTYPUPOBATh HHPOPMAIIHUIO,
UCIIOJIb30BAaTh OCHOBHBIC KAaTerOpUW AaHalu3a, BBIACIATh HPUYUHHO-CIECICTBEHHBIE CBS3HU,
WLUTIOCTPUPOBATH MOHSATHS COOTBETCTBYIONIMMH MPUMEPAMHU, apTyMEHTUPOBAThH CBOU BBHIBO/IBI,
OBJIQJIETh HAYYHBIM CTHJIEM PEYH.

Dcce T0IKHO COZIepKaTh: YETKOE M3JI0KEHUE CYTH MOCTABJICHHON MPOOIeMBbl, BKIIOYATh
CaMOCTOSITENIbHO TPOBEJCHHBIA aHAIM3 3TOH MNPOOJIEMbl C HCIOJNb30BAHHEM KOHILEMIUNA U
AQHAIUTUYECKOTO MHCTPYMEHTAapus, paccMaTpUBAaEMOro B paMKax AUCLUUILIIMHBI, BBIBOJBL,
o0o0marone aBTOPCKYIO MO3HIIKIO TI0 TIOCTaBICHHOH npobiieme. B 3aBucumocTn ot cienuduku
JUCIUILIAHBIL (POPMBI 3CCE MOTYT 3HAYUTENBHO U depeHIpoBaThCa. B HEKOTOPBIX ciyyasx 3To
MOJKET OBITh aHAU3 UMEIOUIMXCA CTATUCTUYECKUX NAaHHBIX MO U3ydaeMoil mpolieme, aHaIH3
MaTepHaJioB M3 CPEACTB MAcCCOBOM HMH(POPMAIMH U HUCIOJB30BAHUEM H3YYaeMbIX MOJICIICH,
NnoIPOOHBINH pa30op MpPeUIOKEHHON 3aaui ¢ Pa3BEPHYTHIMU MHEHUSIMH, TOJ00D U JIeTalIbHbII
aHaJIU3 IPUMEPOB, WLTIOCTPUPYIOMIKNX Mpodiemy u T.1. [locTpoeHue scce - 3T0 0TBET Ha BOIIPOC
WM PacKpbITUE TEMbI, KOTOPOE OCHOBAHO Ha KJIACCUYECKOM cHCTEME J10Ka3aTeIbCTB.

CrtpykTypa scce

1. Brenenue - cyth 1 000CHOBaHME BHIOOpPA JIAHHOW TE€MBI, COCTOUT U3 psiia
KOMITOHEHTOB, CBSI3aHHBIX JIOTHYECKH U CTHIIMCTUYECKH.

Ha sToMm sTarne oyeHp Ba)XHO MPaBUIIBHO C(HOPMYITUPOBATH BOIPOC, HA KOTOPHIH BB
coOupaerech HaliTH OTBET B XOZI€ CBOETO MCCIIET0BAHNUS.

2. OcHOBHast 4acTh - TEOPETUUECKUE OCHOBBI BBIOPAHHON MPOOJIEMbI U U3JI0KEHUE
OCHOBHOTO BOIIpOCA.

JlanHast yacTh mpeanoaraeT pa3BUTHE apryMEHTAllMU U aHAJIM3a, a TakKe 000CHOBaHHE
WX, UCXOSl U3 UMEIOIIUXCS JaHHBIX, IPYTUX apryMEHTOB M MO3UIIUN 110 3TOMY Bompocy. B atom
3aKJIF0OYAEeTCs OCHOBHOE COJIEP)KaHUE 3CCe M ATO NPEACTaBiIsieT cOoOOW TJIaBHYIO TPYAHOCTb.
[TooTromMy BakHO€ 3HAUYE€HHE MMEIOT IIOJ3arOJIOBKH, HAa OCHOBE KOTOPBIX OCYILECTBISAETCS
CTPYKTYpUPOBAaHHE apryMEeHTallMd; HMEHHO 3/1eCh Heo0XOoAMMO O0O0OCHOBAaTh (JIOTMYECKH,
UCTIOJIB3YS IaHHbIE U CTPOTUE PACCYXKACHHUS) TpelaraeMyro apryMeHTaluio/ananus. Tam, rae
3TO HEOOXOIMMO, B KAa4eCTBE aHATMTHUYECKOTO MHCTPYMEHTAa MO>KHO HCIOJB30BaTh Ipadukw,
JIarpamMMbl U TaOJTHIIBL.

B 3aBUCUMOCTH OT MOCTaBJIIEHHOT'O BOIIPOCA aHAJIN3 MPOBOJUTCS HA OCHOBE CIEIYIOIINX
KaTeropuii:

[IpuunHa - cneactBue, obmiee - ocoOeHHOe, hopma - coiep)KaHHMe, YacTh - IEJ0e,
IIOCTOSTHCTBO - U3MEHYHUBOCTD.

B mpomecce moctpoenus scce HEOOXOAMMO TOMHUTBH, UYTO OAWH Mmaparpad I0JDKEH
CoJlep’KaTh TOJBKO OJHO YTBEPXKJIEHHE M COOTBETCTBYIOLIEE OKA3aTeIbCTBO, MOJKPEIIEHHOE
rpadguueckuM M WIDTIOCTPATUBHBIM MatepuanioM. ClenoBaTenbHO, HAMONHSIS COJEp:KaHuEeM
paszensl apryMeHTaruell (COOTBETCTBYIOIICH IMOA3arojioBKaM), HEOOXOIMMO B Mpeserax
naparpada orpaHUIuTh ce0s1 pAaCCMOTPEHHUEM OJHOM TIIaBHOM MBICIIH.

3. 3akmtoueHue - 0000IIEHUS W apTyMEHTUPOBAHHBIE BBIBOJBI MO TEME C YKa3aHHEM
oOmactu ee mnpuMeHeHus M T.1. [loAbITOXKMBaeT 3cce WIM €IIe pa3 BHOCUT IOSCHEHMS,
MOJIKPEIUISIET CMBICI ¥ 3HAUYE€HUE U3JI0’KEHHOT0 B OCHOBHOW YacTH. MeToibl, peKOMEH1yeMble TS
COCTaBJICHUS 3aKJIIOYEHMs: [MOBTOPEHHUE, WILTIOCTPALUS, IIUTATa, BIEUATIISIONIEEe YTBEPKICHUE.
3akroueHrne MOXKET COJIEP)KaTh TaAKOW OYEHBb BAXKHBIH, TOTIOJHSIONINN 3CCE AIEMEHT, Kak



yKa3aHHe Ha MpUMEHEeHHE (MMILTHKAIINIO) UCCIICIOBAHHMS, HE MCKIII0Yasi B3AMMOCBSI3U C APYTHMHA
npoOaeMaMu.
CrpykTypa ammaparta JIOKa3aTelbCTB, HEOOXOJMMBIX JIISi HAIMCAaHHUS ICCe

Jloka3aTenbCcTBO - 3TO COBOKYIMHOCTH JIOTHUECKUX MPUEMOB OOOCHOBAHHSI MCTUHHOCTH
KaKoOTo-TM00 CYXKICHHUsS C MOMOIIBIO APYTrUX MUCTUHHBIX U CBS3aHHBIX C HUM cyxieHuid. OHO
CBSI3aHO C yOeXJEHHEM, HO HE TOXAECTBEHHO €My; JO0Ka3aTeJbCTBO WJIM apTyMEHTAIHs - 3TO
paccyxIeHue, HCIob3yomee (aKThl, HCTUHHBIE CY)KJICHHs, HAyYHbIC JTaHHBIE M yOexaaromiee
HAaC B UCTUHHOCTH TOTO, O YeM UJIET PeYb.

CrpykTypa 511000r0 [J0Ka3aTeIbCTBA BKIJIIOYAET B CE0S TPU COCTABIIAIOIIUE: TE3HC,
APTrYMCHTBI U BBIBOJbI UJIM OLCHOYHBIC CYKIACHUA.

Te3uc - 310 MONOKEHUE (CYXKACHUE), KOTOpOE TpeOyeTcsl J0Ka3aTh. APTyMEHTHI - 3TO
KaTeropuu, KOTOPBIMU TOJB3YIOTCS MpPHU JO0KA3aTelIbCTBE MCTHHHOCTU Te3uca. BBIBOJ - 3TO
MHEHHUE, OCHOBaHHOE Ha aHanmu3e (akToB. OIEHOYHBIC CYKIICHUS - 3TO MHCHHSI, OCHOBAaHHbBIC Ha
HaIIuX YOeXIEHUSIX, BEPOBAHMIX WM B3TJIsIaX. APryMeHTHl OOBIYHO JEINATCS Ha CIenyIoIne
TPYIIIIBL:

1. VYaocroBepeHHble (akThl — (HaKTHUSCKUH Marepual (WIM CTaTHCTHYCCKHE
JIAaHHBIE).

2. Omnpenenenus B IpoIecce apryMeHTAIllMU UCTIONIB3YIOTCS KaK OMHMCAaHUE MOHATHH,
CBSI3aHHBIX C TE3UCOM.

3. 3aKOHBI HAYKH W paHee JOKa3aHHBIC TEOPEMBI TOXKE MOTYT HCIIOJIb30BAThCS KaK

apryMeHTBI 10Ka3aTeNIbCTBA.
TpeboBanus k HaKTHIECKUM JaHHBIM H JPYTUM HCTOYHHKAM

[Tpu HanMcaHuM Hcce Ype3BBIYAIHO BAKHO TO, KAK MCIIOJIB3YIOTCS AIMIIMPHUYECKUE TaHHbIE
U Apyrue uctouHKU. COOTBETCTBYOMAs crienn(UKaus JAaHHBIX IO BPEMEHU U MECTY — OJIMH
U3 CII0COOOB, KOTOPBIH MOKET MPEJOTBPATUThH Ype3MepHOe 0000IIeHUE, Pe3yIbTaTOM KOTOPOTro
MOYET, HallpUMEp, CTaTh INPEAINOJIOKEHHE O TOM, YTO BCE CTPAaHbl MO HEKOTOPBHIM Ba)KHBIM
aCTIeKTaM OJMHAKOBBI, €CIM aBTOP TakK IIOJIaraeT, TOT/a 3TO JOJDKHO OBITh JOKa3aHO, a HE OBITh
T'OJIOCIIOBHBIM YTBEPKICHUEM.

Bcerna moxHO n30exarb upe3sMepHOro o0OOIIEHUs, €ClIM IOMHUTh, YTO B paMKax 3cce
UCIIOJIb3yeMble JaHHbIE SBISIOTCS WILTFOCTPATUBHBIM MaTE€pPHUajIoM, a HE 3aKJIIOUUTEIbHBIM aKTOM,
T.€. OHU MOATBEPKIAIOT apTYMEHTHI U PACCYKACHUS U CBUIETENbCTBYIOT O TOM, YTO aBTOP YMEET
UCIOJIb30BaTh JIaHHbIE JIOJKHBIM 00pa3oM. J[aHHBIE, Kacarolluecs: CIOPHBIX BOIIPOCOB, BCEra
NoJBEpraroTcs coOMHeHHI0. OT aBTOopa HE KAYT ONPEICNICHHOTO MM OKOHYATEIHHOTO OTBETA.
HeoOxomuMo TMOHSTH CYHMIHOCTh (DAaKTHYECKOTO MarepHaia, CBS3aHHOTO C 3TUM BOIPOCOM
(COOTBETCTBYIOIIME WHIUKATOPHI? HACKOJIBKO HAICKHBI JaHHBIE JUISI TOCTPOCHHS TaKUX
UH/INKATOPOB? K KaKOMY 3aKJIIOYEHHUIO MOXHO NMPHUTH Ha OCHOBAaHUM UMEIOIUXCS JAaHHBIX U
UH/IMKaTOPOB OTHOCHUTEJILHO MPUYMH U CIEACTBUN? U T.1.), U MPOJEMOHCTPUPOBATH 3TO B HCCE.
Henb3s ceplnatbest Ha pabOThI, KOTOPBIE aBTOP 3CCE HE UUTAJ CaM.

Kak noarorosuts u Hanucats 3cce?

KadecTBo 11006010 3CCE 3aBUCUT OT TPEX B3aMMOCBSI3aHHBIX COCTABIISIONINX, TAKUX KaK:

1. Hcxoauplii MaTepuasn, KOTOPHIH OyAeT HCIOJIb30BaH (KOHCHEKThI MPOYMTAaHHON
JUTEpaTyphl, JIEKUUH, 3alucu Pe3yJbTaTOB JIMCKYCCHH, COOCTBEHHBIE COOOpakeHUS H
HAKOILJIEHHBIH OIBIT TI0 JAHHOM Mpoodiieme).

2. KadectBo 00paboTKM WMEIOMIErOoCsl MCXOIHOTO MaTepuaia (€ro opraHu3aims,
apryMeHTalus ¥ TOBObI).

3. AprymeHTanus (HaCKOJBKO TOYHO OHAa COOTHOCHTCS C TOTHSATHIMH B 3ccCe
npobiieMamn).

[Tporiecc HamucaHust 3Cce MOXKHO pPa30OUTh Ha HECKOJNBKO CTaauil: 0OayMbIBaHUE -
TUTAaHUPOBAHKE - HAIIFICAaHUE - IPOBEPKaA - ITPaBKa.
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[InanupoBanue - onpeneaeHue HeIn, OCHOBHBIX UEH, NCTOYHUKOB HH(POpPMAIH, CPOKOB
OKOHYAHUS U MPEICTaBICHUS paObOTHI.

[enb nomxkHA OIPEeACsITh NEUCTBUS.

Wnewn, kak 1 11e7M, MOT'YT ObITh KOHKPETHBIMU M 001IMMU, Oosiee abcTpakTHIMU. MbIchu,
YyBCTBA, B3TJISABI U MPEACTABICHUS MOTYT OBITh BBIPKEHBI B (hOpME aHAJOTHH, acCOIMAIUH,
MPEAIION0KEHUM, PAaCCyKICHUM, CYKIIEHUI, apTyMEHTOB, JOBOJAOB U T.1.

AHaJIOTUH - BBISBJICHUE UJICHU U CO3JJaHUE TPEJICTABIICHUN, CBA3b DJIEMEHTOB 3HAUCHH.

Accoumanuy - OTpa)K€HHE B3aUMOCBSI3€H IPEIMETOB M SIBICHUN JNEHCTBUTEIBHOCTH B
dbopMe 3aKOHOMEPHOI CBSI3U MEXy HEPBHO - ICUXUYECKUMHU SIBICHUSAMHU (B OTBET HA TOT WM
MHOM CJIOBECHBII CTUMYII BBIIATh «IIEPBYIO MPUILEIIIYIO B TOJIOBY» PEAKIIHIO).

[IpeanonoxxeHus - yrBepkKACHUE, HE MOATBEPKICHHOE HUKAKUMHU JIOKA3aTeIbCTBAMM.

Paccyxxnenus - hopMmynupoBKa U 10Ka3aTeIbCTBO MHEHUH.

AprymeHTanus - psiji CBSI3aHHBIX MEXKIY COOO0M CY»KICHH, KOTOPBIE BHICKA3bIBAIOTCS JUIS
TOTO, YTOOBI YOSIUTh YUTATENS (CAymIaTeNs) B BEPHOCTU (MCTHHHOCTH) TE3KCA, TOUKH 3PCHUS,
MO3ULIMH.

Cyxnenue - ¢pa3a wid npejioxKeHne, Ui KOTOPOro UMEET CMBICI BOIIPOC: UCTUHHO WIIH
J0XKHO?

JloBoapl - 00OCHOBaHHE TOTO, YTO 3aKIIOYEHHE BEPHO aOCONIOTHO WM C KaKOW-THOO
JoJiel BEpOSITHOCTH. B KadecTBe JOBOAOB HMCHOJB3YIOTCS (DAKThl, CCHUIKM HA aBTOPUTETHI,
3aBEJIOMO UCTHHHBIE CY>K/ICHUS (3aKOHBI, aKCHOMBI U T.11.), TOKa3aTeJIbCTBA (IIPsIMbIE, KOCBEHHBIE,
«OT IPOTHUBHOT0Y», «KMETOJIOM UCKIIFOUCHHUSI») U T.1.

[lepedenn, KOTOPBIN MOTYYUTCS B pE3YyIbTATE MEPEUUCICHUS UIEH, TOMOXET ONPEACIUTh,
KaKHe U3 HUX HYXIal0TCsI B OCOOEHHOW apryMEeHTalUH.

Hctounuku. Tema scce MoAcKaxeT, Ilie UCKaTh HYXHbIA MaTepuan. OOBIYHO MOJIb3YIOTCA
oubmmorekoi, WHTepHET-pecypcamu, CIOBapsMH, CIpaBOYHHKaMH. llepecMOoTp oO3Havaer
penakTHpOBaHUE TEKCTa C OPHEHTAalMel Ha KauecTBO U () (PEeKTUBHOCTS.

KauecTBO TeKcTa CKIaAbIBAETCS U3 YETHIPEX OCHOBHBIX KOMIIOHEHTOB: SICHOCTH MBICIIH,
BHSITHOCTH, TPAMOTHOCTH M KOPPEKTHOCTH.

Mpichb - 3TO colep:kaHue HamucaHHOTO. HeoOXoauMo 4eTko u SICHO (opMyIHUpOBaTh
UJIEU, KOTOPbIE XOTUTE BBIPA3UTh, B MPOTUBHOM CIIy4a€ BaM HE€ YJACTCSl JIOHECTH ITH HUJIEU U
CBEICHMSI 10 OKPYKAIOLIUX.

BHATHOCTB - 3TO JOCTYIHOCTh TEKCTA JUJIsl MIOHUMaHUs. Jlerue Bcero ee MOXKHO J10CTUYb,
MOJIB3YSICh JIOTUYHO M TIOCJEAOBATENIbHO TIIATENIHbHO BBIOPAaHHBIMH ClIOBaMH, (pazamu u
B3aUMOCBSI3aHHBIMH a03a1laMu, PACKPBIBAIOIIIUMHU TEMY.

['paMOTHOCTH OTpakaeT cOONIOCHIUE HOPM TPaMMAaTUKH U MpaBonucanus. Ecinu B uemMTo
COMHEBAETECh, 3aIVISIHUTE B YUEOHUK, CIIPaBbTECh B CIOBAape WM PYKOBOJCTBE MO CTHJIMCTUKE
WJIM 1aTe MPOYUTATh HAIIUCAHHOE YEJIOBEKY, Ubsl MaHEpa MUCaTh BaM HPaBUTCA.

KoppekTtHocTh — 3T0 CcTwib HamucaHHOTO. CTUIIb OMPENENSTCS KaHPOM, CTPYKTYpO
paboThl, LENSIMH, KOTOpPbIE CTAaBUT IMepea CcOOOW MUIIYIIUM, YUTaTeNsIMU, K KOTOPBIM OH
oOparmaercs.
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4, Meroandeckue peKOMEHIAIMH 1O TTOATOTOBKE K
JIMCKYCCHU B paMKaX CEMHUHAPCKOTO 3aHATHUS

Cemunap npezcTaBisieT coO0i KOMIIEKCHYI (OpMy M 3aBeplIaoliee 3BEHO B M3yYEHHUHU
OIIpeJIeJIEHHBIX TEM, IPEAYCMOTPEHHBIX IPOrpaMMOi yueOHOH AucuuIuIiHbL. KOMIUIEKCHOCTD TaHHOH
GopMBbl 3aHATUH OIpeneNseTcss TeM, 4YTO B XoJe €€ IPOBEIEHHUs COYETArOTCS BBICTYILICHUS
00yJaromuxcst ¥ MpenojaBareis: pacCMOTpEeHUE O0CYX JaaeMoil MpoOIeMbl M aHAIM3 Pa3IUYHBIX,
Y4aCTO TMCKYCCHOHHBIX TIO3UIUI; 00CYKICHHE MHEHHI 00YJaIOLINXCS U pa3bsiCHEHUE (KOHCYIbTALINA)
npernojiaBaTess; yriyOJIeHHOe U3yYeHUE TEOpUH U MPHOOPETEHNE HAaBBIKOB YMEHUS €€ UCIOIb30BaTh
B IIPAKTUYECKOI1 padorTe.

Ilo cBoeMy Ha3Ha4YeHHIO CEMMHAp, B MPOLECCE KOTOPOro OOCYXKIAeTcsl Ta WM MHAas Hay4dHas
npoOJjemMa, ClocOOCTBYET:

- yriyOJIeHHOMY M3YYEHHIO ONIPEICIEHHOT 0 pa3/iena y4ueOHON JUCIUILIMHBL, 3aKPETUICHUI0 3HAHUH;
- 0TpabOTKE METOA0JIOTUU U METOANYECKUX IIPUEMOB IIO3HAHUS;

- BbIpa0OTKe aHATUTHUYECKUX CIIOCOOHOCTEH, yMeHUs 00001IeHns 1 HOPMYTUPOBAHHS BHIBOIOB;

- TpuoOpEeTEeHHIO HABBIKOB HCIIOJIb30BAHMS HAYYHBIX 3HAHWN B NMPAKTHYECKOW AEATEIbHOCTH; -

BBIpAOOTKE YMEHHS KPATKO, aprYMEHTUPOBAHO U SICHO M3JIaraTh 00CYKIaeMbIe BOTIPOCHI.

CoBpeMeHHas IpaKTUKa MpeaaraeT MUPOKUH Kpyr TUIIOB CEMUHAPCKUX 3aHATUH. Cpean HUX
0c000€ MECTO 3aHMMAET CEMHHAP-TUCKYCCHS, TJI€ B IMAJIOTre XOPOLIO YCBaUBaeTCsl HOBast MHGopManus,
BUIHBI YOSXKICHUS CTYJIEHTa, 00CYXIAIOTCSI IPOTHBOPEUHsS (IBHBIE M CKPBITHIC) U HEeIOCTaTKHU. Jliist
o0cyxJeHusi OepyTcs KOHKPETHbIE aKTyalbHbIE BOIPOCHL, ¢ KOTOPBIMHU CTYIEHTHI MpEABapUTEIbHO
o3HaKoMJIeHBI. Jluckyccus (OT iart. discussio - pacCMOTPEHHE, HCCIIEA0BAaHNE) - CIIOCO0 OpraHu3auu
COBMECTHOM JIETEIBHOCTH C LENbI0 HMHTEHCU(UKALUKU Ipolecca NPUHATUA pELIeHUH B TIpyIme
HOCPEJCTBOM OOCYKJIEHHMSI KaKoro-inbo BoIpoca WiIM Hpobiaembl. JIMCKYCCMM HUMEIOT Ba)KHOE
3HA4YEHUE: y4aT AUCLUUIUIMHE yMa, YMEHUIO BBICTYNATh MO CYIIECTBY, MBICIUThH JIOIMYECKH, BbIIEIAS
[JIaBHOE, KPUTUYECKHU OLIEHUBATh BbICTYIIEHUS ONIIOHEHTOB.

Juckyccus obecrieunBaeT akTUBHOE BKJIFOUEHUE CTYJIEHTOB B ITOMCK UCTUHBI; CO3/1A€T YCIOBUS
JUIE OTKPBITOTO BBIPAKEHUSI UMM CBOMX MBICIICH, MO3WIMK, OTHOMIEHWH K OOCYXTaeMoil Teme H
o0agaeT 0co060i BO3MOXKHOCTBIO BO3/IEHCTBHSI HA YCTAHOBKH €€ YYaCTHHKOB B IPOILIECCE IPYIIIOBOTO
B3auMozecTBUs. JIMCKycCHI0O MOXKHO paccMaTpuBaTh KaK METOJ MHTEPAaKTHUBHOIO OOYYEHHS U Kak
0CO0YI0 TEXHOJIOTHIO, BKITIOYAOIIYIO B c€0sl IPYrHe METO bl U PUEMBI O0YUEHHUSI: «MO3TOBOM IITYpM»,
«AHAJIU3 CUTYallM» U T.[.

Huckyccust sBisiercs  OAHOM M3  HambOosiee 3(Q(EKTUBHBIX TEXHOJOTHH IpyNIoOBOro
B3aMMOJICHCTBUS, 00safaromed 0ocoObIMH BO3MOXKHOCTSIMU B OOyY€HUH, Pa3BUTHM U BOCIHUTAHUU
Oyaymero crneuuanucra. JIMCKyccust TIOMOraeT Yy4yacTHMKaM CeMuHapa mnpuobpectu Ooiee
COBEpILEHHbIE 3HAHUS, MPOHUKHYTh B CYTh H3ydaeMbIX mpoOieM. OOCyxkJeHHe IO0JIKHO HOCHUTh
TBOPUYECKU XapaKTep ¢ YETKOW U yOeAUTEIbHOM apryMeHTaluen.

OO6yuaronuii 3¢ ¢pexT TUCKYyCCUU OnpeenseTcs MpeJoCTaBIsIeMOl YUaCTHUKY BO3MOKHOCTBIO
MOJIYYUTh pa3HOO0pa3Hy0 UHPOPMAILIHIO OT COOECETHUKOB, MPOJIEMOHCTPUPOBATH U MOBBICUThH CBOIO
KOMIIETEHTHOCTb, IPOBEPUTH U YTOYHHUTH CBOU MPEACTABIEHUS U B3IJISIIbI HA 00CYXK1aeMyto poliemy,
NPUMEHUTh UMEIOLIUECS 3HAHUs B MPOIIECCE COBMECTHOTO PELIEHMsI YU€OHBIX U MPOPECCHOHATbHBIX
3az1ad.

Pa3BuBatomnias GyHKIUS TUCKYCCHH CBSI3aHA CO CTUMYJMPOBAHUEM TBOPYECTBA O0YyYAIOIINXCS,
pa3sBUTHEM HX CIIOCOOHOCTM K aHauu3dy UWHPOpMalMM UM apryMEHTHPOBAaHHOMY, JIOTHUECKH
BBICTPOCHHOMY JI0Ka3aTebCTBY CBOMX MHJIEH W B3IJIAJ0B, C IOBBIIIEHMEM KOMMYHUKATHBHOMN
AKTUBHOCTH CTY/IEHTOB, MX SMOLMOHAJILHON BKIFOUEHHOCTH B Y4€OHBIN MpoLecC.

BnusiHue nuckyccuu Ha JIMYHOCTHOE CTAHOBJIEHUE aclMpaHTa 00YCIOBIMBACTCS €€ 1IEJI0CTHO -
OpPUEHTHPYIOIIEH HaINpaBICHHOCTbIO, CO3JaHHMEM OJarompHATHBIX YCIOBHM s MpPOSBICHUS
WHAUBUAYAJIbHOCTH, CAMOOIpEENEHUs B CYIIECTBYIOLUIMX TOYKaX 3pEHHs Ha OIpeleieHHYIO
npobiieMy, BbIOOpa cBoeW MO3ULMU; A (POPMHUPOBAHUS YMEHMsI B3aMMOJEHCTBOBATH C JAPYTHUMHU,
CIIyIIaTh U CJBIIIATh OKPYKAIOIIUX, YBaXaTh UyXHe YOEKIeHMsI, IPUHUMATh OINIOHEHTa, HaXOAUTh



TOYKH COINPHUKOCHOBEHUS, COOTHOCUTH M COTJIACOBBIBATH CBOIO TO3MILHUIO C TO3HULUSAMH JIPYTHUX
YYaCTHUKOB OOCYX/ICHUSI.

Hanuuue ONmMOHEHTOB, MPOTHUBOMOJOXKHBIX TOYEK 3pEHUs] Bcerga OOOCTpsET UCKYCCHIO,
MOBBILIAET €€ MPOAYKTUBHOCTb, TI03BOJISIET CO37]aBaTh C UX MOMOIIBI0 KOHCTPYKTUBHBIN KOH(DIUKT A5
0onee a3 hekTHBHOTO pereHus: 00CyKIAeMbIX TTPOOIEM.

Cy1iecTByeT HECKOJIBKO BHJOB JTMCKYCCHM, HCIONb30BaHHE TOIO WM WHOTO THMA JMCKYCCUU
3aBHCHUT OT XapakTepa 00CyX1aeMOi POOIEMBI U TIeNIei TUCKYCCHH.

Jluckyccusi- OUalior Yalie BCEero MPUMEHSETCS I COBMECTHOTO OOCYXKIEHHUs Y4eOHBIX U
MIPOU3BOJICTBEHHBIX MPOOJIEM, PEIICHHE KOTOPBIX MOXKET OBITh JIOCTHTHYTO ITyTEM B3aMMOIOTIOTHCHHSI,
CPYIIIOBOTO B3aUMOJCHUCTBHUS 10 TMPUHLHUIY «UHAUBUIYAJIbHBIX BKJIQJ0B» WM Ha OCHOBE
COTJIACOBaHUS PA3IMYHBIX TOYEK 3PEHHUS, JOCTUKEHHSI KOHCEHCYCa.

Huckyccus - CIop MCIOIB3YETCs JUIsl BCECTOPOHHETO0 PACCMOTPEHHMsS CIIOKHBIX MpoOieM, He
MMEIOIIMX OJHO3HAYHOIO PEIICHHUs Jlak€ B HAyKe, COLMAIBHOM, TMOJUTUYECKON KHU3HHU,
MIPOU3BOJICTBEHHON MpakTuke U T.1. OHA MOCTPOEHA HA MPUHIUIE «ITO3UIIMOHHOTO MPOTUBOCTOSHUS
U €€ I1eJIb - HE CTOJIBKO PEIIUTh MPOo0IeMy, CKOIBKO MOOYAUTh YIaCTHUKOB JUCKYCCHUU 33 yMaThCsl HaJl
poOJIEeMOi, YTOUYHUTh U OMPEACIUTh CBOIO MO3UIIMIO; HAYYUTh apTyMEHTUPOBAHO OTCTAMBATh CBOIO
TOUKY 3PEHHS U B TO € BPeMs OCO3HATh MPABO APYTUX UMETh CBOM B3IUIA Ha 3Ty MpodiieMy, ObITH
WHIUBUTYAJIbHOCTBIO.

YcnoBus 3¢ (heKTUBHOTO MPOBEACHUS TUCKYCCUU:

- WH(OPMHUPOBAHHOCTH M TIOJITOTOBJICHHOCTH CTYJICHTOB K JINCKYCCHH,

- CBOOOAHOE BIIAJICHHE MAaTepuajoM, TMPUBICUYCHUE PA3TUYHBIX HCTOYHUKOB  JUIS
apryMeHTalliy OTCTauBaEeMbIX MOJIOKEHUN;

- MpaBUJILHOE YIOTPEOJIECHNE TOHITHH, UCTIOIb3YEMbIX B JUCKYCCHUHU, UX €IUHOOOpa3HOE
MMOHUMAHUE;

- KOPPEKTHOCTh IMOBEACHUS, HEIONMYyCTUMOCTh BBICKA3bIBAHUH, 3a/I€BAIOIINX JIUYHOCTh
ONIMOHEHTA; YCTAHOBJICHUE PETJIaMEHTa BBICTYIUICHUS] YYaCTHUKOB;

- MOJIHASI BKIIFOUEHHOCTh TPYIIBI B TUCKYCCHIO, YIaCTHE KaXI0r0 CTYACHTa B HEM.

[TonroroBka acnupaHTOB K JHUCKYCCHUHU: €CIM TeMa OOBbsBIIEHAa 3apaHee, TO ClEIyeT
03HAKOMUTHCS C YKa3aHHOU JUTEepaTypol, HeOOXOAUMBIMH CIPABOYHBIMU MaTepualaMu, MPOIyMaTh
CBOIO TTO3UIIHNIO, Y€TKO CHOPMYIUPOBATH apTyMEHTAIIMIO, BHIITUCATH IUTATHI, MHEHUS CIICIIUATMCTOB.

B npoBeaeHnu AMCKyCCUU BBIAENIAETCS HECKOJIBKO 3TaIOB.

Oran 1-ii, BBeAeHWE B MAHUCKYCCHIO: (QopMynupoBaHHWE TpoOIEeMbl U IeJell IUCKYCCHUH;

ompe/ieleHue 3HAYUMOCTH TIPOOJIEMbI, COBMECTHAsI BRIPAOOTKA MPABUJI AUCKYCCHH; BBISICHEHUE
O/IHO3HAYHOCTU MOHUMAHUS TEMbI JUCKYCCHUH, UCTIOJIB3YEMBIX B HEH TEPMHUHOB, IOHATHM.

Oran 2-#, o0cykIeHre mpoOieMbl: 0OMEH YJ4aCTHHKAaMH MHEHUSIMH M0 KaKIoMy Bompocy. Llenb
sTamna - coopaTb MaKCUMyM MHEHUH, UJeH, MPEITIOKEHUH, COOTHOCS UX JIPYT C APYTOM.

Ortan 3-#, MOJBEIEHUE WUTOTOB OOCYXKJEHHUS: BBIPAOOTKA COTJIACOBAaHHOTO MHEHUS W TIPUHSTHE
TPYIIIOBOIO PEIICHMUS.

Janee moaBOASTCS UTOTU TUCKYCCHUU, 3aCIyIIMBAIOTCS M 3AIIUINAIOTCS MPOCKTHBIC 3aJaHMS.
[Tocne 3toro mpoBoauTCs "MO3roBOM WITypM" IO HEPEIIEHHBIM IMpoOJeMaM JMCKYCCHH, a TaKke
BBISIBJIIFOTCS] IPUKJIAQAHBIE ACMIEKThI, KOTOPbIE MOKHO PEKOMEH0BATh JJI BKIIOYEHUSI B KYPCOBBIE U
JTUTITIOMHBIC PabOTHI HIIM B alipoOaIinio Ha MPaKTHKE.

CeMHUHapbI-AUCKYCCUU TIPOBOJATCS C LI€JIbIO BBISBJICHUSI MHEHMS aCIIUPAHTOB IO AKTYaJIbHBIM U
MPOOJIEMHBIM BOIIPOCAM.



5. Mertoauueckue PECKOMCHAAWNH 110 MOATOTOBKE K CAa4€ 5K3aMCHOB U 3a4CTOB

DK3aMeH - 0JlHa M3 BAKHEUIINX YacTel yueOHOro mpolecca, MMEIoIas OrpOMHOE 3HAYCHHE.

IIpn noArotoBke K SK3aMEHy MPUBOJATCA B CHUCTEMY 3HAHHMS, MOJIYYEHHBIE HA JICKIMIX U
NPAaKTUYECKHUX 3aHIATUAX, U TOTJA U3ydaeMas TUCIUILTMHA MOXKET ObITh BOCIIPHHSATA B IIOJIHOM 00BEME
€e Hay4YHOHU 3HAaYMMOCTH U IIPAKTUYECKON HAIIPABJICHHOCTb.

[Ipy mOArOoTOBKE K SK3aMEHY HE TOJBKO JopalaThIBaeTCs Marepual IUCHHIUIMHBIL, HO |
000011a10TCS TOTyYEHHBIE 3HAHUS, OCMBICIIMBAETCS METO0JIOTHS [IPEIMETa, €ro CUCTEMA.

DK3aMeHy Ipe/IIecTBYET 3auTa pedepara.

[loaroToBKy K S5K3aMEHy CileAyeT HauMHaThb C MEPBOrO JHS M3YyYEHHUs AUCUHUIUIMHBL Kak
NpaBUJIO, Ha JIEKIUAX IOJYEPKUBAIOTCS HanOosiee Ba)KHbIE W TPYIHBIC BOIPOCHl WM Pa3JIEIIbI
JUCLUTUIMHBL, TPeOYIOIIe BHUMATEIBHOTO U3Y4YEeHUS U 00 JyMbIBaHUSI.

UpesBblYailHO Ba)KHO MPUYUYUTH CeOS K YMEHHIO CAMOCTOSATEIBHO MBICIUTh, YUYUTHCS AyMaTh,
MOHUMATh CyTh Jena. O4eHb IMOJIE3HO MOocie MPOpPadOTKH KaKIOro pasfiesia BOCCTAHOBUTH B MaMSTH
coJiep’KaHue M3YYEHHOI0 MaTepuaia, KpaTko 3amucaB 3TO, CO34aTh KapTy naMsaTu (YMCTBEHHYIO KapTy),
M300pa3uTh HEOOXOUMBIC CXEMbI H YePTEXKH (JIOTUKO-TpaQUIecKue CXeMbl), HalpuMep.

[Ipu moaroToBKe K SK3aMEHY OCHOBHOE HAaIlpaBlieHUE JAI0T MporpaMMa y4eOHOUM AMCHUILINHBL U
KOHCIEKT JIEKLIMH, KOTOpbIE YKa3blBalOT, YTO HauOoyiee Ba)KHO 3HAaTh U yMeTh jenarb. OCHOBHOMU
MaTepuai J0JKEH NpopadaThIBaThCS M0 YUEOHUKY U y4€OHBIM [TOCOOHSIM.

[lepen s3x3aMeHOM Ha3Ha4yaeTCsl KOHCYJIbTalMs. Eciu ee mpaBuiibHO UCIOIb30BaTh, OHA IPUHECET
00JIBIIYIO 1ONTB3Y. Bo BpeMsi KOHCYIbTAIIMK MOKHO TOJTYYUTh OTBET Ha HESICHBIE BOIIPOCHI, a AJI 3TOTO
JI0 KOHCYJIbTAallMM JOJDKHBI OBITH IIpopaboTaHbl BCE TEMbl AUCHUILIMHBL. Kpome Toro, mpemnojaBaTelib
Oyner oTBeyaTb Ha BOIIPOCHI APYTUX CTYAEHTOB, YTO OYJEeT s Bac MOBTOPEHUEM M 3aKpEIUICHUEM
3HaHMM. W emie oyeHb BakHOE OOCTOSITENBCTBO: IIpenojaBaTellb Ha KOHCYJIbTAallMM, KakK IIPaBUIIO,
dukcupyer BHMMaHue Ha HauOoyiee TPYAHBIX TeMax AUCHUIIIMHBL HoO KOHCynbTanus HE MOKET
BO3MECTUTh OTCYTCTBUS JIJIUTEIBHON pabOThI B TEUEHUE CEMeCTpa M MOMOYb 32 HECKOJIBKO YaCOB OCBOUTh
MmarepHal, TpeOyromuics K sk3aMeHy. Ha KOHCynabTallMu CTYAEHT MOJy4yaeT OTBETHI Ha TPYJHBIE WU
OCTaBILMECS HESICHBIMU BOMPOCHI U, CJIEA0BATENbHO, 10padaThIBA€TCs MaTepUall.

KoHcynpTanum pekoMeHayeTcs Mocemars, IoAroTOBUB K HUM BCE BOIIPOCHI, BBI3BIBAIOLINE COMHEHUS.
OcHOBHBIE peKOMEHJAINH 110 TIOJATOTOBKE K CAaue K3aMeHa:

- Jy41iasi MOArOTOBKA K 9K3aMeHY - paBHOMEpHasi paboTa B TEUEHHE BCETO CEMECTPA;

- HCIOJIb30BaTh MIPOrpaMMy y4eOHOMN JUCHMILIMHBL - TO OpraHU3yeT Ballly MOJArOTOBKY K 3a4eTaM

1 DK3aMEeHaM;

- YUUTBIBATh, UTO JUIs TIOJHOLIEHHOTO U3Y4YEHUs Y4eOHO! TUCIUITIIMHBI HEOOXOAUMO BpeMs;
- COCTaBJIATh IJIaHBI pabOTHI BO BpEMEHU; paboTaTh paBHOMEPHO U PUTMHUYHO;
- IIOMHUTb, YTO KOHCIIEKT HE 3aMEHSET YUeOHUK U yueOHbIe T0COOUs, a TOMOTaeT BEIOpATh U3 HETO

OCHOBHBIE BOIIPOCHI U OTBETHI;

- P MOATOTOBKE HAaWOOJIblIee BHUMAHUE U BPEMS YIENSITh TPYIHBIM U HEMOHSITHBIM BOMNpPOCAM
y4eOHOU TUCITUTIITNHBI,

- IPaMOTHO HCIOJIb30BaTh KOHCYIbTAINH;

- YUUTBCA TOYHO M KpaTKO IepelaBaTh CBOM MBICIH, TOSICHSS MX, €CIH HYKHO,

JIOTUKOTpahUIeCKUMHU CXEMaMH.



3AKIIIOYEHUE

MGTOI[I/I‘ICCKI/IG YKa3aHud IO BBIITOJHCHUIO CaMOCTOSTECIbHOM pa6OTbI ACIIUPAHTOB ABJIAKOTCA

HEOThEMJIEMOH YacThIo Iporiecca 00yueHus B By3e. IIpaBuibHas opraHus3anus caMoCTOSTebHONW paboOThI
MO3BOJIIET Pa3BUBATh YMEHHUS U HAaBBIKM B YCBOGHHWU W CHUCTEMaTH3allMM MNPUOOpETaeMbIX 3HAHUIA,
oOecrieunBaeT BBICOKUN YpOBEHb YCIIEBAEMOCTH B IMEpHOJ OOy4eHHUs, CIIOCOOCTBYET (POPMHUPOBAHUIO
HABBIKOB COBEpPUICHCTBOBAHMSI MPO(ECCHOHANBHOTO MacTepcTBa. TakuM 0o0pa3oM, HCHOIb3Ys
METOJIMYECKHUE YKa3aHHs, MOXKHO B IOCTATOYHOM 00BEME YCBOUTH U YCIICITHO PEaIn30BaTh KOHKPETHBIC
3HAHUS, YMEHUS, HABBIKU U TIOJIYYUTh OIBIT IIPH BBHIOJTHEHUH CJIEIYIONIUX YCIOBUI:

1) CUCTeMAaTHYeCcKasi CAMOCTOSITeNIbHAs paboTa M0 3aKPETJICHUIO MOTYYeHHbBIX 3HAaHUN
Y HABBIKOB;

2) J0OPOCOBECTHOE BBINIOJIHEHUE 3aJaHMUIA;

3) BBISICHEHHE U YTOUHEHHE OTAEJIbHBIX MPEANOCHUIOK, YMO3aKIIOUEHHUI U BBIBOJIOB,
COJIepIKaNINXCs B yueOHOM Kypce;

4) COITOCTABJICHUE TOYCK 3PCHUS PA3JIMYHBIX aBTOPOB I10 3aTPArMBacMbIM B Y4eOHOM
Kypce mpobiemam;

5) MEPUOINYECKOE 0O3HAKOMIICHHUE C MTOCIEIHUMH TEOPETUUYECKUMU U MPAKTUUECKUMU
JOCTH>KCHHUSIMU B 00JIaCTH M3y4aeMOU TUCIUIUIUHBL;

6) MPOBEJICHUE COOCTBEHHBIX HAYYHBIX HCCIEAOBAHUN MO aKTyalIbHBIM IIPOOIeMaM;

7) MOATOTOBKA HAYYHBIX CTaTel Asisg OnmyOJMKOBAaHUS B MEPUOAMYECKOMN Medartu,

BBICTYIJICHHE Ha HAYYHO-TIPAKTHYECKUX KOH(PEPEHIMIX, ydacTue B paboTe HayYHBIX OOIIECTB,
KPYTJIBIX CTOJIOB.
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COJAEPXAHUE

1 Beenenue

2 Metoauieckue peKOMEHIAIlMH 110 TTOITOTOBKE AOKIaaa (IPe3eHTAINN) 6

3 Metoauueckre peKOMEH Ialluu 10 HAITMCAHUIO 3CCe 9

4 MeTtoanueckre peKOMEeHJAI|H 110 MOAT0TOBKE K IMCKYCCHH B paMKaX CEMUHAPCKOT0 3aHATHUS
12

5 Meroanueckue peKOMEHAAIMH 10 MOATOTOBKE K C/laye 9K3aMEHOB M 3a4ETOB 14

3aKiro4eHue 16

BBEJIEHUE

CaMocrosiTennbHast ~ paboTra  acmupaHTa - 3TO  IUIaHUpyemas  ydcOHas,

Hay4yHOMCcIeloBaTeabCckas paboTa, BHINONIHAEMAs BO BHEAYIMTOPHOE (ayJUTOPHOE) BpeMs 110
3aJJaHUIO U NIPU METOAMYECKOM PYKOBOJCTBE MpenojaBares, Ho 0e3 ero HenocpeICTBEHHOrO
y4acTHsl, IpU COXPAaHEHUHU BeAyILEeH pOJU CTYIEHTOB.

[{enbto camocTOATENBHON PabOTHI ABISETCS OBJaJAeHNE (DyHIaMEHTAIbHBIMU 3HAHUSIMU,
npo¢eCCHOHATLHBIMU YMEHUSMH U HaBbIKaMU 10 PO UITo Oyayiel cnenuaabHOCTH, OIIBITOM
TBOPUECKOH,  MCCJENOBATEIbCKOM  JAESTENBbHOCTH,  Pa3BUTHE  CaMOCTOSITENILHOCTH,
OTBETCTBEHHOCTH U OPraHU30BaHHOCTH, TBOPUYECKOT'O MOJX0/AA K PEIICHUIO HAyYHBIX MPOOJIeM.

CamocrosTenbHas paboTa aCIUPAHTOB MOXKET PACCMAaTPUBATHCS KaK OpraHU3alliOHHAs
¢dopma 00ydeHus - cUCTeMa MeAArorHuecKux ycaoBUid, 00eCeunBaloIUX yIpaBieHne yueOHoH
NeSITeIbHOCTHIO TI0 OCBOCHHIO 3HAHWN M YMEHHI B 00J7acTH y4eOHOM U HAYYHOH eATeIIbHOCTH
0e3 MOCTOPOHHEHN TTOMOIIIH.

CamocrosiTenbHast paboTa aCmUPaHTOB MPOBOAUTCS C LIETBIO:

- CHCTEMaTH3allud U 3aKPEIUICHUs MOJYYEHHBIX TEOPETHUYECKUX 3HAHUN U IPAKTHYECKHUX
YMEHMH CTYIE€HTOB;

- yriayOJeHHs U pacllupeHUs TEOPETUUECKUX 3HAHUM;

- (QopmMupoBaHUsS yYMEHMH HCIIOJIb30BATh HOPMATUBHYIO, IPaBOBYIO, CIIPAaBOYHYIO
JOKYMEHTALMIO U CIELHUAIBHYIO JIUTEPATYPY;

- pa3BUTHS MO3HABATEJbHBIX CIIOCOOHOCTEN U AKTUBHOCTHU aCIIUPAHTOB: TBOPUECKOMH
MHUIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

- (opMupoBaHHs CAMOCTOSITEILHOCTH MBILIUIEHHUS, CIIOCOOHOCTHM K CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpEaIN3allNu;

- pa3BUTHSI UCCIIEIOBATEIbCKUX YMEHUM;

- TOJy4YeHHS HaBBIKOB 3¢ dexTUBHON CaMOCTOSITENIbHOM
npogecCuoHAITBHON
(MpakTHYECKON M HAYYHO-TEOPETHUECKON) 1eATEIbHOCTH.
CaMmocrosiTenbHasi paboTa acnmUpaHTOB - 3TO OCOOBIM 00pa3oM OpraHM30BaHHAas

NeSITeIbHOCTD, BKIIOYAOIIAs B CBOIO CTPYKTYPY TaKUE KOMIOHEHTHI, KaK:
«  YACHEHHE IIeJIM U TTOCTABJICHHOM y4eOHOH 3a/1a4H;
*  YeTKOE M CHCTEMHOE TUIAHMPOBAHNUE CAMOCTOSTEITLHON pabOTHI;
+  TOUCK HEoOXOoauMoMl yuyeOHO! 1 HayuyHOU nHpopmanuy;
+  OCBOEHME MH(pOpMaLIUU U ee JIoThYecKas nepepadboTka;



*  WCIOJIb30BAaHWE METOOB MCCJIEAOBATEIbCKOM, HAyYHO-UCCIIEIOBATEILCKOW pabOThI ISt
pEIICHUS TTOCTABICHHBIX 33]1a4;

«  BBIpaOOTKA COOCTBEHHOM MO3UIIMH TI0 MTOBOJY IMOJYYCHHOW 33a/a4uM;, |  TMPEACTaBICHUE,
000CHOBaHHME U 3allMTa T[OJYYEHHOTO pElICHUs; IPOBEACHUE CcaMOaHajiu3a |
CaMOKOHTPOJISI.

B yueGHOM mporecce BBLACISIOT /IBa BHJA CAMOCTOSITENILHOW pabOTHI: ayAMTOpHAs U
BHEAyIUTOPHAS.

AynuTopHas caMoOCTOsITeNIbHass pabdoTa IO JAUCLUIUIMHE BBIIOJIHAETCS HAa Y4eOHBIX
3aHATHUSIX 10l HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOAaBaTes U MO €ro 3aJaHuI0: TEKYILIUe
KOHCYJIbTAllMM, KOJUIOKBUYM, IPHEM U pa30op JTOMAIIHUX 3alaHUM U Apyrue.

BaeaynuropHas CaMOCTOSITENIbHAS pabota - IUTAHUpYyeMast yueOHas,
Hay4YHOMCCIIeIoBaTeIbCcKass paboTa aclUpaHTOB, BBINOJHAEMAas BO BHEAyIUTOPHOE BpEMs II0
3aJJaHUI0 M IIPU METOJUYECKOM PYKOBOJCTBE NpErnojaBareis, HO 0e3 ero HernocpeICTBEHHOTO
ydacTus: IOJArOTOBKa IPE3EHTALMM, COCTABJIEHUE TJI0CCAapHsl, MOArOTOBKA K IPAKTHYECKUM
3aHITHUSIM, [TOJAMOTOBKA PELIEH3UM, aHHOTAllMN Ha CTaThIO, MOJATOTOBKA K JUCKYCCUSAM, KPYIJIBIM
CTOJIaM.

CPC moxxeT BKIIOUaTh cienyroume GopMel padboT:

- H3Y4YEHHE JIEKIMOHHOI'O MaTepuala;

- paboTa C HWCTOYHMKAMH JIUTEPATYphl: MOWCK, MOAOOp W 0030p JHUTEpaTypsl H
AIIEKTPOHHBIX UCTOYHUKOB HH(POPMAIIH 10 33JaHHOH MpodiiemMe Kypca;

- BBIIOJHEHHUE 33JlaHUM, BBIJABAEMBIX HA MPAKTUYECKUX 3aHATHUAX: TECTOB, JOKJIANO0B,
KOHTPOJIBHBIX PadOT U Ipyrux (popM TEKyIIero KOHTPOJIS;

- H3YyYEHHE MaTepuasa, BBIHECEHHOI0 Ha CAMOCTOSTENbHOE U3YUYEHHUE; TOATOTOBKA K
IIPAKTUYECKUM 3aHATHSIM;

- IOJArOTOBKA K KOHTPOJIbHOM paboTe WK KOJIJIOKBUYMY;

- IOJArOTOBKA K 3a4eTy, 3K3aMEHY, IPYTUM aTTeCTALUSIM;

- HamucaHue pedepara, 3cce 1o 3aJaHHOHN MPooIIeMm;

- BBINOJHEHHUE pacueTHO-rpaduueckoil paboThl;

- BbIIOJHEHHE BHIIIOJHEHUE KYPCOBOM paOOThI UJIU MPOEKTA;

- aHanm3 HAy4YHOU MyOJMKAIUU  TI0 ONPEACIICHHOM

IpenoiaBaTesieM Teme, ee pedepupoBaHue;

- HccrenoBarenbckas paboTa M ydacTue B HAyYHBIX KOH(EPEHIUSIX, CEMMHApax U
OJIUMITUA/IAX.

TexHONOrMsT OpraHM3alUU CaMOCTOSITEIbHOH  paboThI aCIMpPaHTOB
BKJIIOUAET MCMOJIb30BaHUE HHPOPMAIIMOHHBIX U MaTepUaIbHO-TEXHUUECKHUX PECYPCOB
00pa30BaTENLHOTO YUPEKACHUS.

CamocrosTenbHas padoTa MOMKET OCYIIECTBIATHCS HHIMBUAYAJIBHO WIH TpyHIaMu
cTyneHTOB Online u Ha 3aHATHAX B 3aBHCUMOCTH OT IEJH, 00beMa, KOHKPETHOH TeMaTHKH
CaMOCTOSITENIbHON PabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHHMI CTYAECHTOB.

B kauecTtBe opM 1 METOZOB KOHTPOJISI BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThl MOTYT
OBITH HCIIOJIB30BaHbl TECTHUPOBAHUE, OINpPOC, MOKIaa, pedepar, caMOOTYEThl, KOHTPOJIbHBIE
paboThI, 3aIMTa TBOPUECKUX PadOT U 3JIEKTPOHHBIX MpPEe3eHTAlU U Jp.



1. Meroandeckue peKOMEHIAIMH 110 PaboTe C TEKCTOM JICKITUI

Ha nexunoHHBIX 3aHATUSAX HEOOXOJUMO KOHCIIEKTHPOBATh yueOHbIN MaTepuan. OOpamiarhb
BHUMaHuE Ha (OPMYIUPOBKH, OIPEICICHHs, PACKPHIBAIOIINE COJEPKAHUE TEX WIU HWHBIX
MOHATHUM, HAy4YHbIE BBIBOJBl M MPAKTUYECKUE PEKOMEHAALUU, TMOJOKHUTEIbHBI ONBIT B
OpaTOPCKOM MacTepcTBe. BHUMaTenpHOE ciylaHue U KOHCIIEKTUPOBAHUE JIEKIUI MpeArnoaaraet
WHTCHCUBHYIO YMCTBEHHYIO JCSITECIbHOCTh AaCIUPaHTa, W IOMOTAeT YCBOWTH HW3Yy4aeMbIi
MaTepual.

XKenarenbHO OCTaBNATH B pabO4YMX KOHCIEKTaxX IOJS, Ha KOTOPBIX [eJIaTh MOMETKH,
JOTIOHSIOIINE MaTepua MPOCTyIIaHHON JIEKIIUH, a TAKXKe MOAUYEPKUBAIOIINE 0COOYI0 BaXXKHOCTh
TE€X WIM HHBIX TEOPETUUYECKHX TIOJOXKEHHUH, (PUKCUPOBATH BOMPOCHI, BBI3HIBAIOLINE JIMYHBINA
WHTEpEC, BapHAaHTHl OTBETOB HA HHUX, COMHEHHs, MPOOJEMBI, CIOPHBIC MOJOXKEHUS.
PekoMeHyeTcss BeCTH 3alyMCyd Ha OJHOW CTOPOHE JUCTA, OCTABIISAS BTOPYIO CTOPOHY st
pa3MbINUICHHH, pa300poB, BOIPOCOB, OTBETOB Ha HHX, /Ui (PUKCUPOBAHUS JCTATICH TEMbl WU
CBSI3aHHBIX C HEHl (PaKTOB, KOTOPBIE IPUIIOMUHAIOTCS CAMUM CTYIEHTOM B XOJI€ CIIyILIaHUS.

Cnymanue NeKUUid - CIOXKHBIA BUJ MHTEIUIEKTYalbHOU IESTENbHOCTH, yCIeX KOTOPOM
00yCIIOBJIEH YMEHHEM CIyIIaTh, U CTPEMJICHUEM BOCIIPUHUMATh MaTepHal, Hy)KHOE 3allMChIBasl B
TETPajib. 3aMUCh JICKIIMH ITOMOTAeT COCPEAOTOUYNTh BHUMAHUE HA TJIABHOM, B X0JI€ CAMOH JICKITHH
IPOAYyMaTh U OCMBICIUTH YCIBIIIAHHOE, OCO3HATh IUIAaH W JIOTMKY H3JIOKEHHs Marepuala
IpenoaaBaTenemM.

[Tpu KOHCIIEKTUPOBAHUH JICKITHH 1IeJIECO00pa3HO MPHUACPKUBATHCS Psiaa MIPABHIL.

1. [Tocne 3anucu OpUEHTHPYIOIIUX U HATIPABIIAIOIIMX BHUMAHUE JaHHBIX (TeMa, 11eTb,
IUTaH JICKIIUU, PEKOMEHJI0BaHHAs JINTEPATypa) Ba)KHO IMPOCIEANUTh, KaK OHU PACKPBIBAIOTCS B
COJICPKaHUH, TIOJKPETUISIOTCS (DOPMYITHPOBKAMH, JTOKA3aTEILCTBAMH, & 3aTEM U BBIBOJAMH.

2. 3anuchIBaTh CIEAYEeT OCHOBHBIC IMOJIOKEHHSI M JOKa3bIBAIOIINE WX apTyMEHTHI,
Haubosee spkue TMpuMepbl M (aKThl, MOCTABIEHHBIE TIPENOAAaBaTEIEeM BOMPOCHl s
CaMOCTOSITENIEHOW TIPOPAOOTKH.

3. CTpeMHUTBbCS K YETKOCTH 3allUCH, €€ MOCIeA0BATEIbHOCTH, BBIJACISS TEMBI,
MOJITEMBI, BOIIPOCHI ¥ TTOJIBOIIPOCHI, UCTIONB3Yys HUPPOBYIO U OYKBEHHYIO HyMEpaIuio (PUMCKUE
u apaOckue uudpsl, Oosblie W Malible OYKBBI), KpAacHbIE CTPOKH, BBIJCIICHHE a03alleB,
MoI4YepKUBaHKE IJIABHOTO U T.1.

dopma 3amucu MaTepuana MOXET OBITh Pa3IMYHOM - B 3aBUCUMOCTU OT CHEIUPUKU
M3y9aeMoTo TpeaMeTa. 3aluch JISKIUN JIYYIle BECTH B C:KaToW (popme, KOPOTKHMH W YSTKUMH
dpazamu, MONE3HO BIPAOOTATh CBOIO CHCTEMY COKpAIllEHUH.

3anmcaHHas JICKIUS TPEANOIaraeT TATbHCHITYI0 CaMOCTOATEIbHYI0 paboTy Haja Hel
(ocMbICTIEHHE €€ COJepKaHus, JIOTHYECKOH CTPYKTYpbl, BBIBOJOB). C IIenbl0 I0pabOTKH
KOHCIIEKTa JIEKIIMM HEOOXOAMMO B MEPBYIO O4Yepeqh MPOYUTATH 3alKMCH, BOCCTAHOBUTH TEKCT B
NamsTH, a TaKKe HCIPaBUTh OMHUCKH, pacmu@poBaTh HE MTPHUHITHIE paHEe COKpAIllCHUs,
3aMOJTHUTH TPOIYIIEHHBIE MECTa, MOHITh TEKCT, BHUKHYTh B €ro CMbICH. Jlasiee mpodnTath
MaTepuai; M0 PEKOMEHJIYeMOW JIMTeparype, pasperiass B XOJIe¢ YTCHHs BO3HUKIINE paHee
3aTpyaHEHUS, BOIMPOCHI, a TAaK)Ke IOTMOJHSS W UCHpPAaBIsAs CBOM 3amucu. B xome mopaboTku
KOHCIIEKTa YIIyONSFOTCS, PACHIUPSIOTCS W 3aKPeIUISIOTCS 3HAHHS, a TaKkKe JOMOIHSAETCS,
UCIIPABIISIETCS U COBEPIICHCTBYETCS KOHCHEKT. JlopaOOTaHHBIM KOHCIIEKT M pEKOMEHayemas
JUTEepaTypa UCIOJIB3YETCS MPH MOJTOTOBKE K MPAKTHYSCKOMY 3aHSATHIO. 3HAHUE JICKITMOHHOTO
MaTepuraia MpH MOAr0TOBKE K MPAKTHYECKOMY 3aHSATHIO 00s3aTeIIbHO.

Oco0eHHO Ba)KHO B MPOIIECCE CaMOCTOSITENILHON pa0OThI HAJl JTEKIIUEH BBIACIUTh HOBBIN
MOHSITUMHBIN amnmapar, YSCHUTh CYTh HOBBIX MOHSTHHA, MpPU HEOOXOAUMOCTH OOpaTUThCS K
CJIOBapsIM M IPYTHM MCTOYHUKAM, 3a0JHO YCTPAHUB HETOYHOCTH B 3amucsX. PaboTa HaJ Jiekuen
CTUMYJTUPYET CaMOCTOSITEIbHBIN IMOMCK OTBETOB HA CaMble Pa3jIMYHbIC BOMPOCHI: HaJ KaKHMH
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MOHATHUSIMH CJIEyeT MopadoTaTh, KakKue 0000IIEHHS CAeTaTh, KAKOW JOMOTHUTEIBHBIN MaTeprall
NIPUBJICYb.

Baxxupim CpCaACTBOM, HaIIPaBJIAOIIHUM CaMOO6paSOBaHI/I€, SABJIICTCA  BBIIIOJIHCHUC
Pa3IMYHBIX 33/IaHUI 1O TEKCTY JICKIMH, HAlPUMEpP, COCTABICHHUE €€ Pa3BEPHYTOro IUIaHa WU
TE3UCOB; OTBETHI Ha BOIMPOCHI MPOOJIEMHOTO Xapakrepa, (CKakeM, 00 OCHOBHBIX TEHICHIUIX
Pa3BUTHSI TOH WJIM HHOM NIPOOJIEMBI); COCTAaBICHHE IIPOBEPOUYHBIX TECTHI 110 MPOOJIEME, HATTMCAHHE
1o Hell pedepara, cocTaBlieHHE IPAPUIECKUX CXEM.

B npouecce ocBoeHust MaTepuanoB JIEKIUN aCIIUPAHTBI MOTYT BBIITOJIHATD 3aaHuUs Pa3HOTO
ypoBHs. Hampumep: 3amanus penpoAyKTHBHOTO YpPOBHsS (COCTaBUTh pa3BEpHYTHIM IUIaH
o0o0mIaronei JeKIu, COCTABUTh TE3UCHl MO0 MaTepHajaM JIEKIUH); 3aJaHus MPOIYKTUBHOTO
ypOBHs (OTBETHTHh Ha BOMIPOCHI MPOOJEMHOrO XapaKTepa, COCTABHTH ONMOPHBIA KOHCIEKT IO
CcXeMe, BBISIBUTh OCHOBHBIC TEHJICHIMHM Pa3BUTHs NPOOJIEMBI); 3alaHUs TBOPYECKOTO YPOBHS
(cocTaBUThH MPOBEPOYHBIE TECTHI 10 TEME, 3alIUTUThH pedepaT U rpaguUecKUue TEMbI 10 JaHHOU
npobneme). OOpalieHue K paHee U3y4eHHOMY MaTepualy HE TOJIbKO ITOMOTaeT BOCCTAHOBUTH B
MNaMsATU HU3BCCTHBIC ITOJIOKCHHA, BBIBOJAbI, HO W IIPHUBOJUT PA3PO3HCHHBLIC 3HAHWA B CHUCTEMY,
yrayousser u paciupser ux. Kaxaplil Bo3BpaT kK cTapoMy MaTepuaily 03BOJISIET HATH B HEM YTO-
TO HOBOE, MEPEOCMBICIUTh €TI0 C MHBIX MMO3UIIHIA, ONMPEACIIUTh ISl HEro HauboJee MoAXOoIsIIee
MECTO B YK€ UMCIOILICHCS CUCTeMEe 3HAHUH.



2. Meroandeckue peKOMEH/IAIMH 110 TTOATOTOBKE AOKIa1a (TIpe3eHTAIIN )

Hoknan — mnyOnuuHoe cooOlleHne IO 3aJaHHOM Teme, MpelCTaBisioniee coOon
pa3sBepHYTOE H3JIOKEHHE Ha ONPEAEICHHYI0 TEMY, BUJ CaMOCTOATEIBHOM padOoThl, KOTOPBIi
UCTIOJIBb3YeTCs B y4eOHBIX U BHEAYIUTOPHBIX 3aHATHIX M CIOCOOCTBYET (DOPMUPOBAHHUIO HABHIKOB
UCCIIEI0BATEIbCKONW pabOThl, OCBOCHHIO METOJI0B HAYYHOI'O MO3HAHUS, IPUOOPETEHUIO HAaBBIKOB
NyOJIMYHOTO BBICTYIUICEHHUS, DPACHIMPSET I103HABATEIbHbIE HHTEPECHl, MPUYYAeT KPUTHYECKU
MBICJIUTb.

IIpy  nDoxaroroBke  [OKJaza  HCHOJB3YeTCs  JONOJHMUTENbHAs  JIMTEpaTypa,
cucTeMaTH3upyercss MaTepuai. PaboTta Has JOKIIQIOM HE TOJIBKO MO3BOJIIET MPUOOPECTH HOBBIE
3HaHUS, HO M CIOCOOCTBYET ()OPMUPOBAHHMIO BAKHBIX HAYYHO-HCCIIEIOBATEILCKUX HABBIKOB
CaMOCTOSITENIbHOW paboThl ¢ HAYYHOU JIUTEPATYpPOii, UTO MOBBILIAET MO3HABATEIBHBIN HHTEPEC K
Hay4YHOMY ITI03HAHUIO.

IIpuBeTcTByeTCS  MCHOJB30BaHUE  MYJIBTUMEIMWHBIX  TEXHOJOIMH, IOATOTOBKA
JIOKJIaJOBIPE3CHTALIUN.

JloKJa/1 10JIKEeH COOTBETCTBOBATH CJIEAYIOIIUM TPEOOBAHHSIM:

- TEeMa JOKJIa/la MPEeAJIaraeTcs IpernoiaBareieM;

- WITIOCTpaly (Claaipl B MPE3EHTAlMM) JOJDKHBI OBITh JOCTaTOYHBIMH, HO HE
4Ype3MEpPHBIMH;

- MaTepualbl, KOTOPHIE HCIOIb3YIOTCA IPU IOATOTOBKE JOKJIAIa-TIPE3CHTALNH,
JIOJDKHBI  COOTBETCTBOBATh HAyYHO-METOIUYECKUM TpeboBaHusM BVY3a u ObITh yka3aHbl B
JIOKJIa/1e; - He00X0AUMO coOMI01aTh periaaMeHT: 15-20 MUHYT BBICTYIUICHUS.

[IpenonaBaTens MOXKET JaTh TEMY Cpa3y HECKOJIbKMM CIMpPAaHTaM OJHOM IpyIIIbI, IO
INPUHUMIY: JOKJIQJAYMK W  OINIOHEHT. MOXHO IOATOTOBUTh JIBa  BBICTYIUIEHHS C
IPOTUBOIOJIOXKHBIMU TOYKAMU 3pEHHSI M YCTPOUTh JUCKYCCHIO IO MpPOOJEMHON TeMe.
JloKJIa UMKy U COJOKJIaTYMKN BO MHOTOM OIPEAECISAIOT CONEP/KAHUE, CTUIIb, aKTUBHOCTh JAaHHOTO
3aHATHS, U1 3TOr0 HEOOXOAUMO:

*  HMCHOJIB30BaTh TEXHUYECKHUE CPEICTBA;

*  3HaTh U XOPOLIO OPUEHTHUPOBATHCS B TEME BCEH MPE3eHTALNU (CEMUHApPA);

*  YMETb JUCKYTHUPOBATh U OBICTPO OTBEYATh HA BOIIPOCHI;

*  YETKO BBINOJIHATH YCTAaHOBJIEHHBIN PErJIaMeHT: JOKJIAAuuK - 7-10 MUH.; COTOKIATIHK - 5

MUH.; Auckyccus - 10 MuH;

*  MMETh IIPEJCTABICHUE O KOMIIO3ULIMOHHON CTPYKTYype AOKJIAJA.
Ilocne BBICTYIUIEHMS JAOKJIAMUUK M COAOKJIANUYUK, JOJDKHBI OTBETUTh Ha BOIPOCHI

CIyliaTenei.
B noaroroBke qokiiana BEIACISIOT CIEAYIOUINE STAIBI:
1. Ornpenenenue nenu A0k1a1a; UHPOPMUPOBATH, OOBICHUTH, 0OCYIUThH YTO-
TO
(mpobisiemy, peleHne, CUTyaIluo 1 T. I1.)
2. [ToxGop muTepaTyphl, HILTIOCTPATHBHBIX TPUMEPOB.
3. Cocrapnenne IUTaHa  JIOKJIaja, CHCTEeMaTH3aIHsI MaTepuara,

KOMIIO3ULIMOHHOE O(OpMIIEHHE JO0KJIaJa B BHJE NEYATHOIO /PYKOMHMCHOTO TEKCTa WU
JJIEKTPOHHOM MTPE3EHTALIAH.
OO6m1ast cTpyKTypa J0KIaaa
[TocTpoenue nokiaaa BKIOYAET TPU YaCTU: BCTYIUIEHHE, OCHOBHYIO YacTh U 3aKIIIOYCHHE.
Berymnnenue.
Berymuienne noimKHO copepiKarth:



- Ha3BaHWE MPe3eHTalnu (JI0KJIaa);

- CcooOOlIeHNEe OCHOBHOM HJICH;

- 000CHOBaHME aKTYaJbHOCTH OOCYXKIAaeMOTO BOIPOCA;
- COBPEMEHHYIO OIICHKY MpeIMeTa U3JI0KCHUS;

- KpaTKoe MepeurCICHUE pacCMaTPUBAEMBbIX BOIIPOCOB;
- JKUBYIO HHTEPECHYIO (hOPMY U3JIOKCHHS;

- aKUEHTUPOBAHWE OPUTHHAIHHOCTH TIOJIXOA.

OcHOBHas 4acTb.

OcHOBHas 4aCTh COCTOUT M3 HECKOJILKUX Pa3JIeNiOB, OCTENIEHHO PACKPHIBAIOIIUX TEMY.
Bo3MoykHO Hctionb3oBaHue WuTrocTpanun (rpaduku, ruarpaMmbl, potorpaduu, KapThl, PUCYHKH)
Ecnin HeoOxomumo, myis OOOCHOBAHHMS TEMbI HCIOJB3YeTCS CChUIKA Ha HWCTOYHHKUA C
JIOKA3aTeIbCTBAMH, B3SITBIMU U3 JUTEPATyphl (IIMTUPOBAHUE aBTOPOB, yKazaHUe mUPp, HaKToOB,
omnpenenenuit). W3nokeHne wMartepuana JIOJDKHO OBITH  CBSI3HBIM, IOCIIEIOBATEIBHBIM,
JIOKa3aTeIIbHBIM.

3a1aga OCHOBHOMW YaCTH - PEJICTABUTH JIOCTATOYHO JAHHBIX JUISI TOTO, YTOOBI CIyIIATEIIN
W 3aMHTEPECOBAIIMCh TEMOW M 3aXOTEJIU O3HAKOMHTHCS ¢ MaTepuanamu. [Ipu 3TOM joruueckas
CTPYKTypa TEOPETUYECKOro OJIOKa He JOJDKHBI JaBaThCs 0€3 HArjsAHBIX MOCOOWH, ayano-
BU3YaIbHBIX M BU3yaJIbHBIX MATCPUAIIOB.

3aKIIroueHue.

3akioueHue - J3TO SCHOE ueTKoe o0000IIeHre, B KOTOPOM TOJBOASTCS HTOTH,
dbopMynUpyIOTCA TJABHBIE BBIBOJBI, MOAYEPKUBACTCS 3HAYCHHE PACCMOTPEHHOU MpoOIeMBbl,
MpeIaraloTCs CaMble BaXKHbIC IMPAKTHUYECKHE pEeKOMEHIanuu. TpeOoBaHus K O(QOPMIICHHIO
nokiaaa. O6beM MaIIMHOIMMCHOTO TEKCTa JOKJaja JOKEH OBITh pacCYMTaH Ha MPOM3HECEHUE
noknaga B TedeHue 7 -10 munyT (3-5 MAIIMHONMMCHBIX JUCTAa TEKCTa ¢ JOKiIanoMm). Jlokman
OIICHUBACTCS 10 CICAYIOIINM KPHTEPHSIM:

Kputepuu onieHkH JoKiIana, COOOIEH s Konunuectso
6amioB
ConepxarenbHOCTh, HHOPMAIIMOHHAS HACHIIIICHHOCTh JTOKJIaaa 1
Hanuuue aprymenTos 1
Hanuune BbIBOIOB 1
Hanuuune npezenranuu nokiana 1
Brnanenue npodeccrnoHanbHON JIEKCUKOM 1
Hroro: 5

DJIEKTPOHHBIC TIPE3CHTAIINHU BBIIOJIHSIOTCS B iporpamme MS PowerPoint B Buse cinaiifios
B CIIEJYIOIIEM TOpPSAKE: * TUTYJAbHBIA JIMCT C 3aroJIOBKOM TEMBI M aBTOPOM HCIIOIHEHUS
NPE3CHTAIMK; * TUTaH mpe3eHTaluu (5-6 MyHKTOB - 3TO MAKCUMYM); * OCHOBHas 4acTh (He Ooliee
10 cnaityioB); * 3axmrodueHue (BbIBO). OOIIHE TpeOOBAaHUS K CTHICBOMY O0()OPMIICHUIO
MIPE3CHTAIMH: * TU3alH JOJDKEH OBITh MPOCTHIM U JIAKOHWYHBIM; * OCHOBHAS IIEJTh - YUTAEMOCTbh,
a He cyOBEKTHBHAs KpacoTa; I[BETOBAas ramma JOJDKHA COCTOSTH He Ooyiee 4eM U3 JABYX-Tpex
I[BETOB; | BCETJa JIOJDKHO OBITH JIBa TUIIA CIAWIOB: JJI TUTYIBHBIX U JUISI OCHOBHOTO TEKCTA; ||
pa3mep mpudra qomkeH ObiTh: 24-54 myHkTa (3arofoBok), 18—36 myHKTOB (OOBIYHBIN TEKCT); [



TEKCT JOJDKEH OBITh CBEPHYT /10 KIIIOUYEBBIX CJI0B U (ppa3. [lonHble pa3zBepHYThIE PEITIOKECHUS Ha
Clailax TakUX MPE3CHTALUI UCIIONb3YIOTCA TOJBKO IIPU LIUTUPOBAHUU; KAXKABIA CIIAN JOJKECH
UMETh 3aroJjIoBOK; [Bce clail/ibl JOJKHBI ObITh BBIEPKAHBI B OJJHOM CTWJIE] |Ha KaXXJOM claiiie
JIOJDKHO OBITh He OoJsiee Tpex WILIIOCTpALMii; Icaaiiibl AOJKHBI OBITH NPOHYMEPOBAHBI C
yKa3aHueM OOILEero KoJIM4ecTBa ClIai10B



3 MeToauueckre peKOMEH AU 110 HAITMCAHUIO ICCEe

Occe - 3TO caMoOCTOsITeNbHAass MUCbMEHHAs paboTa Ha TeMy, MPEIOKEHHYIO
npenogasareneM. Llenp 3cce cOCTOUT B pa3sBUTHM HABBIKOB CAMOCTOSTEIBLHOTO TBOPYECKOTO
MBILUICHUST U MHCbMEHHOTO H3JI0KEHHUS COOCTBEHHBIX MbIciel. Hamucanue scce mo3BoiisieT
aBTOPY HAYYUTHCS YETKO U IPaMOTHO (POPMYIHPOBATH MBICIIH, CTPYKTYPUPOBATh HHGOPMAIIHUIO,
UCIIOJIb30BAaTh OCHOBHBIC KAaTerOpUW AaHalu3a, BBIACIATh HPUYUHHO-CIECICTBEHHBIE CBS3HU,
WLUTIOCTPUPOBATH MOHSATHS COOTBETCTBYIONIMMH MPUMEPAMHU, apTyMEHTUPOBAThH CBOU BBHIBO/IBI,
OBJIQJIETh HAYYHBIM CTHJIEM PEYH.

Occe J0JIKHO COAEpKaTh: YETKOE U3JI0KEHUE CYTH ITOCTaBICHHOMN MTPOOJIEMBI, BKIIIOYATh
CaMOCTOSITENIbHO TPOBEJCHHBIA aHAIM3 3TOH MNPOOJIEMbl C HCIOJNb30BAHHEM KOHILEMIUNA U
AQHAIUTUYECKOTO MHCTPYMEHTAapus, paccMaTpUBAaEMOro B paMKax AUCLUUILIIMHBI, BBIBOJBL,
o0o0marone aBTOPCKYIO MO3HIIKIO TI0 TIOCTaBICHHOH npobiieme. B 3aBucumocTn ot cienuduku
JTUCIUILIMHBI (POPMBI 3CCE MOTYT 3HAYUTENBHO U depeHIIpoBaThCA. B HEKOTOPBIX ciyyasx 3To
MOJKET OBITh aHAU3 UMEIOUIMXCA CTATUCTUYECKUX NAaHHBIX MO U3ydaeMoil mpolieme, aHaIH3
MaTepHaJioB M3 CPEACTB MAcCCOBOM HMH(POPMAIMH U HUCIOJB30BAHUEM H3YYaeMbIX MOJICIICH,
noIPOOHBIN pa30op MPeUIOKEHHON 3aaul ¢ Pa3BEPHYTHIMU MHEHUSMH, TIOJ00P U JIeTalbHbBIN
aHaJIU3 IPUMEPOB, WLTIOCTPUPYIOMIKNX Mpodiemy u T.1. [locTpoeHue scce - 3T0 0TBET Ha BOIIPOC
WM PacKpbITUE TEMbI, KOTOPOE OCHOBAHO Ha KJIACCUYECKOM cHCTEME J10Ka3aTeIbCTB.

CrtpykTypa scce

1. Brenenue - cyth 1 000CHOBaHME BHIOOpPA JIAHHOW TE€MBI, COCTOUT U3 psiia
KOMITOHEHTOB, CBSI3aHHBIX JIOTHYECKH U CTHIIMCTUYECKH.

Ha sToMm sTarne oyeHp Ba)XHO MPaBUIIBHO C(HOPMYITUPOBATH BOIPOC, HA KOTOPHIH BB
coOupaerech HaliTH OTBET B XOJIE€ CBOETO MCCIIEI0BAHNUS.

2. OcHOBHast 4acTh - TEOPETUUECKUE OCHOBBI BBIOPAHHON MPOOJIEMbI U U3JI0KEHUE
OCHOBHOTO BOIIpOCA.

JlanHast yacTh mpeanoaraeT pa3BUTHE apryMEHTAllMU U aHAJIM3a, a TakKe 000CHOBaHHE
WX, UCXOJS U3 UMEIOIIUXCS JaHHBIX, IPYTUX apTyMEHTOB M TO3UIIUN 110 3TOMY Bompocy. B atom
3aKJIF0OYAEeTCs OCHOBHOE COJIEP)KaHUE 3CCe M ITO NPEACTaBiIsieT cOOOW TJIaBHYIO TPYAHOCTb.
[TooTromMy BakHO€ 3HAUYE€HHE MMEIOT IIOJ3arOJIOBKH, HAa OCHOBE KOTOPBIX OCYILECTBISAETCS
CTPYKTYpUPOBAaHHE apryMEeHTallMd; HMEHHO 3/1eCh Heo0XOoAMMO O0O0OCHOBAaTh (JIOTMYECKH,
UCTIOJIB3YS IaHHbIE U CTPOTUE PACCYXKACHHUS) TpelaraeMyro apryMeHTaluio/ananus. Tam, rae
3TO HEOOXOIMMO, B KAa4eCTBE aHATMTHUYECKOTO MHCTPYMEHTAa MO>KHO HCIOJB30BaTh Ipadukw,
JIarpamMMbl U TaOJTHIIBL.

B 3aBUCMMOCTH OT MOCTaBJIEHHOT'O BONPOCA aHAIN3 MPOBOJUTCS HA OCHOBE CIIEIYIOLIUX
KaTeropuii:

[IpuunHa - cneactBue, obmiee - ocoOeHHoe, (hopma - coiep)kaHHe, YacTh - IEJ0e,
IIOCTOSTHCTBO - U3MEHYHUBOCTD.

B mpomecce moctpoenus scce HEOOXOAMMO TOMHUTBH, UYTO OAWH Mmaparpad I0JDKEH
COJIep’KaTh TOJBKO OJHO YTBEPXKJECHHWE M COOTBETCTBYIOIIEE J10Ka3aTeIbCTBO, MOJKPEIJICHHOE
rpadguueckuM M WIDTIOCTPATUBHBIM MatepuaioM. ClenoBaTenbHO, HAMONHSIS COJEp:KaHuEeM
paszensl apryMeHTaruell (COOTBETCTBYIOIICH IMOA3arojioBKaM), HEOOXOIMMO B Mpeserax
naparpada orpaHUIuTh ce0s1 pAaCCMOTPEHHUEM OJHOM TIIaBHOM MBICIIH.

3. 3akmtoueHue - 0000IIEHUS W apTyMEHTUPOBAHHBIE BBIBOJBI MO TEME C YKa3aHHEM
oOmactu ee mnpuMeHeHus M T.1. [loAbITOXKHMBaeT 3cce WM €IIe pa3 BHOCUT IOSCHEHMS,
MOJIKPEIUISIET CMBICI ¥ 3HAUYE€HUE U3JI0’KEHHOT0 B OCHOBHOW YacTH. MeToibl, peKOMEH1yeMble TS
COCTaBJICHUS 3aKJIIOUYEHMS: MOBTOPEHHUE, WILTIOCTPALIUS, IIUTATa, BIEUATIISIONIEEe YTBEPKIECHUE.
3akroueHrne MOXKET COJIEP)KaTh TaAKOW OYEHBb BAXKHBIH, TOTIOJHSIONINN 3CCE AIEMEHT, Kak



yKa3aHHe Ha MpUMEHEeHHE (MMILTHKAIINIO) UCCIICIOBAHHMS, HE MCKIII0Yasi B3AMMOCBSI3U C APYTHMHA
npoOaeMaMu.
CrpykTypa ammaparta JIOKa3aTelIbCTB, HEOOXOIMMBIX Ui HAlMCaHHs ICCe

Jloka3aTeNnbCcTBO - 3TO COBOKYIMHOCTH JIOTHUECKUX MPUEMOB OOOCHOBAHHSI MCTUHHOCTHU
KaKoOTo-TM00 CYXKICHHUsS C MOMOIIBIO APYTrUX MUCTUHHBIX U CBS3aHHBIX C HUM cyxieHuid. OHO
CBSI3aHO C yOeXJEHHEM, HO HE TOXAECTBEHHO €My; JIO0Ka3aTeJbCTBO WJIM apryMEHTalusl - 3TO
paccykaeHue, UCIob3yromee GaKThl, ICTUHHBIE CY)KICHHS, Hay4YHbIC JaHHBIC U yOeXaaromee
HAaC B UCTUHHOCTH TOTO, O YeM UJIET PeYb.

CrpykTypa 511000r0 [J0Ka3aTeIbCTBA BKIJIIOYAET B CE0S TPU COCTABIIAIOIIUE: TE3HC,
APTYMCHTBI U BBIBOJbI UJIKM OLICHOYHBIC CYKIACHUA.

Te3uc - 310 MONOKEHUE (CYXKACHHUE), KOTOpOE TpeOyeTcsl J0Ka3aTh. APryMEHTHI - 3TO
KaTeropuu, KOTOPBIMU TOJB3YIOTCS MpPHU JO0KA3aTelIbCTBE MCTHHHOCTU Te3uca. BBIBOJ - 3TO
MHEHHUE, OCHOBaHHOE Ha aHanmu3e (akToB. OIEHOYHBIC CYKIICHUS - 3TO MHCHHSI, OCHOBAaHHbBIC Ha
HaIIuX YOeXIEHUSIX, BEPOBAHUIX WIM B3TJIsAaX. APTyMEHTBl OOBIYHO JENATCS Ha CIeAYIOIIne
TPYIIIIBL:

1. VYaocroBepeHHble (akThl — (HaKTHUSCKUH Marepual (WIM CTaTHCTHYCCKHE
JIAaHHBIE).

2. Omnpenenenus B IpoIecce apryMeHTAIllMU UCTIONIB3YIOTCS KaK OMHMCAaHUE MOHATHH,
CBSI3aHHBIX C TE3UCOM.

3. 3aKOHBI HAYKH W paHee JOKa3aHHBIC TEOPEMBI TOXKE MOTYT HCIIOJIb30BAThCS KaK

apryMeHTHI 10Ka3aTeNIbCTBA.
TpeboBanus k HaKTHIECKUM JaHHBIM H JPYTUM HCTOYHHKAM

[Tpu HanMcaHuM Hcce Ype3BBIYAIHO BAKHO TO, KAK MCIIOJIB3YIOTCS AIMIIMPHUYECKUE TaHHbIE
U Apyrue uctouHuKU. COOTBETCTBYOMAs crienu(UKANKs JAaHHBIX 110 BPEMEHH U MECTY — OJHMH
U3 CIIOCOOOB, KOTOPBIH MOXKET NPEAOTBPATUTH Ype3MEPHOE 0000IEeHHE, Pe3yIbTaTOM KOTOPOTro
MOYET, HallpUMEp, CTaTh INPEAINOJIOKEHHE O TOM, YTO BCE CTPAaHbl MO HEKOTOPBHIM Ba)KHBIM
aCTIeKTaM OJMHAKOBBI, €CJIM aBTOP TaK ITOJIaraeT, TOTAa 3TO JOJHKHO OBITh TOKa3aHO, a HEe ObITh
T'OJIOCIIOBHBIM YTBEPKICHUEM.

Bcerna moxHO n30exarb upe3sMepHOro oOOOIIEHUs, €ClIM TOMHUTh, YTO B paMKax 3cce
UCIIOJIb3yeMble JaHHbIE SBISIOTCS WILTFOCTPATUBHBIM MaTE€pPHUajIoM, a HE 3aKJIIOUUTEIbHBIM aKTOM,
T.€. OHU MOATBEPKIAIOT apTYMEHTHI U PACCYKACHUS U CBUIETENbCTBYIOT O TOM, YTO aBTOP YMEET
UCIOJIb30BaTh JIaHHbIE JTOJKHBIM 00pa3oM. JlaHHBIE, Kacarolluecs: CIIOPHBIX BOIPOCOB, BCEra
NoJBEpraroTcs coOMHeHHI0. OT aBTOopa HE KAYT ONPEICNICHHOTO MM OKOHYATEIHHOTO OTBETA.
HeoOxomuMo TMOHSTH CYHMIHOCTh (DAaKTHYECKOTO MarepHaia, CBS3aHHOTO C 3TUM BOIPOCOM
(COOTBETCTBYIOIIME WMHIUKATOPHI? HACKOJIBKO HAICKHBI JaHHBIE JUISI TOCTPOCHHS TaKUX
UH/INKATOPOB? K KaKOMY 3aKJIIOYEHHUIO MOXHO NMPHUTH Ha OCHOBAaHUM UMEIOIUXCS JAaHHBIX U
WH/IMKaTOPOB OTHOCUTEJILHO MPUYMH U CIEACTBUN? U T.1.), U MPOJEMOHCTPUPOBATH ITO B ICCE.
Henb3s ceplnatbest Ha pabOThI, KOTOPBIE aBTOP 3CCE HE UUTAJ CaM.

Kak noarorosuts u Hanucats 3cce?

KadecTBo 11006010 3CCE 3aBUCUT OT TPEX B3aMMOCBSI3aHHBIX COCTABIISIONINX, TAKUX KaK:

1. Hcxonuplii MaTepuai, KOTOPbIH OyAeT MCIOJb30BaH (KOHCIEKTHI MPOYUTAHHOM
JUTEpaTyphl, JIEKUUH, 3alucu Pe3yJbTaTOB JIMCKYCCHH, COOCTBEHHBIE COOOpakeHUS H
HAKOILJIEHHBIH OIBIT TI0 JAHHOM Mpoodiieme).

2. KadectBo 00paboTKM WMEIOMIErOoCsl MCXOIHOTO MaTepuaia (€ro opraHu3aims,
apryMeHTalus ¥ TOBObI).

3. AprymeHTanus (HaCKOJBKO TOYHO OHAa COOTHOCHTCS C TOTHSATHIMH B 3ccCe
npobiieMamn).

[Tporiecc HamucaHust 3Cce MOXKHO pPa3OUTh HAa HECKOJBKO CTaauil: 0OayMbIBaHUE -
TUTAaHUPOBAHKE - HAIIFICAaHUE - IPOBEPKaA - ITPaBKa.
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[TnanupoBaHue - onpeaeaeHne eIl OCHOBHBIX UAEH, HICTOUHUKOB HH(OpMALUU, CPOKOB
OKOHYaHUs U MIPEICTABICHUS paOOTHI.

[enb nomxkHA OIPEeACsITh NEUCTBUS.

Wpnen, kak 1 1enu, MOryT ObITh KOHKPETHBIMU M 0OLIMMH, OoJiee abCTpakTHBIMU. MbIciH,
YyBCTBA, B3TJIS/IbI M TPEACTABICHUS MOTYT OBITh BBIPRXKEHBI B ()OPME aHAIOTUM, aCCOIMALINH,
MIPEAIION0KEHUM, PAaCCyKICHUM, CYKIEHUI, apTyMEHTOB, JOBOJAOB U T..

AHaJOruM - BBISBJIEHUE UJIEU U CO3JJaHUE IIPEICTABICHUM, CBSA3b 3JIEMEHTOB 3HAUECHU.

Accoumanuy - OTpa)K€HHE B3aUMOCBSI3€H IPEIMETOB M SIBICHUN JNEHCTBUTEIBHOCTH B
(dopMe 3aKOHOMEPHOH CBSI3U MEX/1y HEPBHO - IICUXUYECKHMHU SIBJICHUAMH (B OTBET Ha TOT WM
MHOM CJIOBECHBIN CTUMYJI BBIIATh «IEPBYIO NMPHILEALIYIO B TOJIOBY» PEAKIIHIO).

[TpenmonoxxeHus - yrBepKIeHUE, HE TOATBEPKIECHHOE HUKAKUMU J10Ka3aTeIbCTBAMHU.

Paccyxnenus - GpopMynupoBKa U J0Ka3aTeIbCTBO MHEHUH.

AprymMeHTanus - psj] CBSI3aHHBIX MEXY COOON CYX/IE€HUH, KOTOPbIE BBICKA3bIBAIOTCS JUIS
TOT0, 4TOOBI YOIUTh ynTaTelns (caymaresis) B BEpHOCTH (MCTUHHOCTH) Te3UCa, TOYKU 3PEHUS,
MO3ULUH.

Cyxnenue - ¢ppasza win npeuioKeHue, A1 KOTOPOro UMEET CMbICI BOIIPOC: HCTUHHO WU
J0XKHO?

JloBozibI - 00OCHOBaHME TOrO, YTO 3aK/IIOUEHHE BEPHO aOCOJIOTHO WIM € KaKOH-ITHOO
Jl0Jeil BeposTHOCTU. B kauecTBe JOBONOB HCHOJIB3YIOTCSH (DAaKThl, CCHUIKM HAa aBTOPUTETHI,
3aBE10MO UCTUHHBIE CYKJCHUS (3aKOHBI, aKCUOMBI U T.I1.), 10Ka3aTeJIbCTBA (IPSMbIE, KOCBEHHBIE,
«OT MPOTUBHOI0», «KMETOJIOM HUCKIIFOUEHUSI») U T. 1.

[lepeueHp, KOTOPBIN NOTYYUTCS B pe3yiIbTaTe NEPEUUCICHUS UJIEH, TIOMOXKET ONPEAEIUTh,
KaKMe U3 HUX HYXXIATcs B 0COOEHHON apryMeHTaluHu.

Hcrounuku. Tema 3cce nojackaxer, Iie UCKaTh HYKHbIM MaTepuas. OOBIYHO HOJIb3YIOTCS
oubmmorekoi, WHTepHET-pecypcamu, CIOBapsMH, CIpaBOYHHKaMH. llepecMOoTp oO3Havaer
pellakTUPOBaHME TEKCTA C OpUEHTAlMEN Ha Ka4eCTBO U 3(PPEKTUBHOCTD.

KauecTBO TekcTa CKIIaAbIBAECTCS U3 YETBIPEX OCHOBHBIX KOMIIOHEHTOB: SCHOCTH MBICIIH,
BHATHOCTH, TPAMOTHOCTH U KOPPEKTHOCTH.

Msicip - 3TO coiep:kaHue HamucaHHoro. HeoOGxoaumo 4eTko U SICHO (OopMyJIHupOBaTh
UJEHU, KOTOPbIE XOTUTE BBIPA3UTh, B IIPOTUBHOM CIy4ya€ BaM HE yJAcTCsl JOHECTU OTH HIEU U
CBEICHMSI 10 OKPYKAIOLIUX.

BHATHOCTB - 9TO TOCTYIHOCTH TEKCTA JJI1 IOHUMaHus. Jlerye Bcero ee MOXKHO JOCTHYb,
MOJIb3YACh JIOTMYHO M IIOCIIEJOBATEIbHO TIIATEIbHO BBIOPAHHBIMM CJIOBaMHM, (¢pa3zamMu U
B3alMOCBS3aHHBIMU a03allaMH, PaCKPbIBAIOLIUMU TEMY.

['paMOTHOCTH OTpa)kaeT coO0IeHe HOPM I'paMMaTHKHU U IpaBonucanus. Eciu B uemMTo
COMHEBAETECh, 3aIVISIHUTE B YUEOHUK, CIIPaBbTECh B CIOBAape WM PYKOBOJCTBE MO CTHJIMCTUKE
WIM JalTe IPOYNTATh HAIIMCAHHOE YEIIOBEKY, Ubsl MaHEpPaA ITUCATh BaM HPaBUTCS.

KoppektHocTh — 3T0 cTuib HanucaHHOTro. CTWIb ONpENessITCs KaHPOM, CTPYKTYpOM
paloThl, LENAMH, KOTOpPbIE CTaBUT IMeEpe] COOOM NMIIYIIMHA, YUTATeNsIMH, K KOTOPHIM OH
oOparmaercs.

11



3 MCTOI[I/I‘-IGCKI/IC PECKOMCHAAH 110 IMMOATOTOBKC KAUCKYCCUHU B paMKax
CEMHUHAPCKOI'0 3aHATHUA

CeMuHap mpeacTaBiseT coO0N KOMILIEKCHYIO (OpMy W 3aBepliaroliee 3BEHO B M3yYCHUH
OTIpEICTICHHBIX TeM, MPEAYCMOTPEHHBIX POrpaMMOi YIeOHOUM AUCIUILTUHBL. KOMITTIEKCHOCTh JaHHON
(dopMBl 3aHATHH OIpeNeNseTcsl TeM, YTO B XoJe €€ NPOBENEHHUS COYETAIOTCS BBICTYIUICHHS
oOyJaromuxcsi u IMpernojaBaTelis: pacCMOTpeHHE 00CykJaeMoil MpoOIeMbl M aHAIHU3 Pa3IMYHBIX,
4acTO TUCKYCCHOHHBIX MO3UIIMIA; 00CYX/I€HNE MHEHUI 00y4Jaromuxcs U pa3bsicCHeHHE (KOHCYJIbTalINs)
npernoaaBaress; yriayOoleHHOe U3ydeHrue TEOPUU U MPUOOpeTEeHNE HABBIKOB YMEHUS €€ HCIOIb30BaTh
B IIPAKTUYECKOi1 pabdorTe.

[To cBOeMy Ha3HA4YEHHUIO CEMHHAp, B MPOILECCE KOTOPOro OOCYXKIAeTCS Ta MM WHAs HAaydHas
npo0JjemMa, CllocOOCTBYET:

- yrayOJIeHHOMY U3YYEHUIO OIPEIeIICHHOr0 pa3zesna yueOHOM TUCIUIIINHBL, 3aKPETJICHUIO 3HAHUIA;
- 0TpabOTKE METOI0JIOTUU U METOAMYECKIX PUEMOB TIO3HAHUS;

- BeIpa0OTKE aHATTUTHYECKUX CIIOCOOHOCTEH, yMeHUs 00001meHns 1 HOPMYyTUPOBAHHS BBIBOIOB;

- TpuoOpEeTEeHHIO HABBIKOB HCIIOJIb30BAaHMS HAYYHBIX 3HAHWHA B NMPAKTHYECKOW AEATEIBHOCTH; -

BBIpAOOTKE YMEHHS KPATKO, apryMEHTUPOBAHO U SICHO M3JIaraTh 00CYKIaeMbIe BOTIPOCHI.

CoBpeMeHHast TpaKTUKa MpejiaraeT MHUPOKUN KPYyr TUIOB CEMUHAPCKUX 3aHsATHil. Cpeau HuX
0c000e MeCTO 3aHUMaeT CEMUHAP-AUCKYCCHs, TJI€ B AUAJIOTe XOPOILIO YCBaUBaeTCs HOBas HH(popmanus,
BUIHBI YOSXKICHUS CTYACHTa, 00CYXIAIOTCSl MIPOTHUBOPEUUs (SIBHBIE M CKPBITBIE) U HepocTaTku. Jlis
o0cyxJeHusi 0epyTcs KOHKPETHBIE aKTyalbHbIE BOMPOCHI, C KOTOPHIMU CTYJACHTHI MPEIBAPUTEILHO
o3HaKoMJIeHBI. Jluckyccus (OT nart. discussio - pacCMOTPEHHE, HCCIIEAOBAaHNE) - CIIOCO0 OpraHu3anuu
COBMECTHOHM JIEATENBPHOCTH C LENbI0 WHTCHCH(UKALUHU Ipolecca NMPUHATHA PEUICHUH B TpyIe
MOCPEACTBOM OOCYXKIEHHUS KaKoro-nu0o Bompoca iKW TpobieMbl. JIMCKyccHH HUMEIOT Ba)KHOE
3Hau€HUe: y4yaT JUCUUIUIMHE yMa, YMEHHUIO BBICTYIATh MO CYLIECTBY, MBICIUTh JOIMUYECKH, BbIACIASA
TJIABHOE, KPUTUYECKH OLIEHUBATH BBICTYILICHHSI OIITIOHEHTOB.

Juckyccust obecrieunBaeT akTUBHOE BKIIFOUEHHE CTYJCHTOB B OUCK UCTHHBI; CO3/1a€T YCIOBUS
JUIL OTKPBITOTO BBIPQKEHUS MMM CBOMX MbICIEH, MO3MIMH, OTHOIIEHUWH K O0OCyXIaemoill Teme H
o0rnanaer 0co00i BO3MOXHOCTHIO BO3/ICHCTBUS Ha YCTAHOBKH €€ YYaCTHUKOB B IPOIIECCE IPYIIIOBOIO
B3auMozecTBUs. JIMCKycCHI0O MOXKHO paccMaTpuBaTh KaK METOJ MHTEPAKTUBHOIO OOy4YeHHS M Kak
0CO0YI0 TEXHOJIOTHIO, BKITIOYAOIIYIO B c€0sl IPYrHe METO bl U PUEMBI O0YUEHHUSI: «MO3TOBOM IITYpM»,
«aHaJIu3 CUTyaluui» U T.J.

Huckyccust sBhsiercs  OJHOM M3  HaubOosiee 3(Q(EKTUBHBIX TEXHOJIOTHH IpyNIoOBOro
B3aUMOJIeICTBUA, oOsafaromeil ocoObIMH BO3MOXKHOCTSMU B OOYYEHHUH, Pa3BUTHM U BOCHUTAHUU
Oynymero crenuanucra. JIUCKyccusi TMOMOraeT ydacTHHKaM CeMHHapa mpuodpectu Oosee
COBEpUICHHbIE 3HAHMSI, MPOHUKHYTh B CYThb H3ydaeMbIX MpooOseM. OOCyXJeHHE IO0JKHO HOCHUTH
TBOPUYECKU XapaKTep ¢ YETKOW U yOeAUTEIbHOM apryMeHTaluen.

OO6yuatouii 3¢ PeKT TUCKYCCUU ONpeenseTcs MPpeJoCTaBIIeMOl YYaCTHUKY BO3MOXKHOCTBIO
MOJIYYUTh pa3HOO00pa3Hy0 UHPOPMAILIHIO OT COOECETHUKOB, MPOJIEMOHCTPUPOBATH U MOBBICUTH CBOIO
KOMIIETEHTHOCTh, IPOBEPUTH U YTOYHUTH CBOM MPEACTABICHUS U B3TJISAABI HA 00CYyX/1aeMyto poliemy,
MPUMEHUTh UMEIOLINECs 3HaHMs B MPOIIECCE COBMECTHOTO PEHICHMs] YU€OHBIX U MPOPECCHOHATbHBIX
3ajad.

Pa3BuBaromas (GyHKIMS IUCKYCCUU CBS3aHA CO CTUMYJIUPOBAHHEM TBOPYECTBA 0OYYaIOLINXCH,
pa3sBUTHEM HX CIIOCOOHOCTM K aHauu3dy UWHGOpMalUM U apryMEHTHPOBAaHHOMY, JIOTHUECKH
BBICTPOCHHOMY JIOKa3aTelIbCTBY CBOMX WJACH W B3IJISNIOB, C IOBBIIICHHEM KOMMYHHKATHBHOM
AKTUBHOCTH CTY/IEHTOB, MX SMOILMOHAILHON BKIFOUEHHOCTH B Y4€OHBIN MpoLecC.



BnusiHue nuckyccuu Ha JTMYHOCTHOE CTAHOBIICHHE aclMpaHTa OOYCIOBIMBACTCA €€ IEJOCTHO -
OpPUEHTHUPYIOIIEH HANpPaBICHHOCTbIO, CO3/laHUEM OJAarompHsATHBIX YCIOBUH I IPOSIBICHUSA
WH/IMBUYaJIbHOCTH, CAMOOIIPE/ICJICHUS B CYHIECTBYIOIIMX TOYKAX 3PEHHsI Ha OMPEAEICHHYIO polieMy,
BbIOOpa CBOEH mo3uuuu; A (HOPMUPOBAHHMS YMEHHS B3aHMMOJAEHCTBOBATH C APYTUMH, CIYIIaTh U
CIIBIIIATh OKPYKAIOLIUX, YBAXKaTh 4YyXKUE€ YOEKIEHMs, NPUHUMATh ONIOHEHTAa, HAaXOAWUTb TOYKHU
COIIPUKOCHOBEHUS, COOTHOCUTh M COIJIACOBBIBaTh CBOIO IMO3ULMIO C MO3ULMAMU JIPYTUX YYaCTHHKOB
00CyXICHUSI.

Hanuuue ONNMOHEHTOB, NPOTHBOMIOJOXKHBIX TOYEK 3pEHHUs Bcerga o0OCTpsieT JUCKYCCHIO,
MIOBBIIIAET €€ MPOYKTUBHOCTD, TIO3BOJISIET CO3/aBaTh C X MOMOIIbIO KOHCTPYKTUBHBIA KOH(IUKT AJIs
0onee a3 hekTHBHOTO pemeHus: 00CyKIaeMbIX TPOOIEM.

Cy1iecTByeT HECKOJIbKO BHJIOB JUCKYCCHUM, UCIIOJIB30BaHUE TOrO WJIM MHOTO THIA JUCKYCCHH
3aBUCHUT OT XapaKkTepa 00cyxaaeMoil mpoOeMsl U 1ieeil TUCKYCCUH.

Jlickyccusi- AMajor yaiie BCero NPUMEHSETCS A COBMECTHOTO OOCYXICHMsI Y4eOHBIX HU
IIPOU3BOJICTBEHHBIX MTPOOJIEM, PELIEHHE KOTOPBIX MOXKET ObITh JIOCTUTHYTO ITyTEM B3aUMOJIOIIOIHEHMUS],
IPYNIIOBOIO B3aUMOJEHCTBHS 10 NPUHIMIYY «UMHAMBUIYAIbHBIX BKJIAJOB» MWJIM Ha OCHOBE
COIJIACOBAHUS PA3JIMYHBIX TOUYEK 3PEHMSI, JOCTHKEHHUS KOHCEHCYCa.

Juckyccus - crop HCHOIb3YETCs Ul BCECTOPOHHETO PAaCCMOTPEHMS CIOKHBIX MPoOJeM, He
UMEIOUIMX OJHO3HAYHOI'O pelIeHHs JaXke B HayKe, COLUAJIbHOM, IOJUTUYECKOW >KU3HH,
IPOM3BOJICTBEHHOH MpakTuke U T.1. OHa MOCTPOEHA Ha NPUHIHIIE «ITIO3ULUOHHOTO MPOTUBOCTOSIHUS
U €€ LIeJb - HE CTOJIBKO PELIUTh Npo0IeMy, CKOJIbKO MOOYIUTh YYaCTHUKOB JAUCKYCCHUHU 33yMaTbCs Hall
npo0aeMoli, YTOUYHUTh U OINPENeNIUTh CBOIO MO3ULUIO; HAYYUTh apryMEHTUPOBAHO OTCTaUBaTh CBOIO
TOUYKY 3PEHHS U B TO € BPEMs OCO3HATh IPABO APYTUX MUMETh CBOM B3IVIAJ HA ATy IpodiieMy, ObITh
MHIUBUAYAJIbHOCTBIO.

VYcnoBust 3¢ (HeKTUBHOTO MPOBEACHUSI JUCKYCCHHU:

- UH(POPMHUPOBAHHOCTh U OJTOTOBJICHHOCTh CTYI€HTOB K JAUCKYCCHUH,

- CBOOOJTHOE BIIQJIGHUE MAaTepHaJOM, MPUBJICUYEHHE PA3IUYHBIX HCTOYHMKOB  JUIA
apryMeHTallll OTCTauBaEMbIX MOJIOKEHU;

- NpaBUIbHOE YNOTpeOIeHNE MOHATHH, MCIOJIb3YeMbIX B JIUCKYCCUH, UX €IMHOO0Opa3HOe
NOHUMAaHHE;

- KOPPEKTHOCTb IMOBEACHUS, HEJTONMYCTUMOCTh BBICKA3bIBAaHUH, 3a/I€BAIOILUX JINYHOCTh
OMIOHEHTA; YCTAHOBJICHUE PErVIAMEHTA BBICTYIICHUS YYaCTHUKOB;

- II0JIHAS BKJIFOUEHHOCTD TPYIIIBI B JUCKYCCHIO, Y4aCTHE KaX /100 CTYACHTA B HE.

[TonroroBka acnupaHTOB K JHWCKYCCHUHU: €CIM TeMa OOBbsBIIEHA 3apaHee, TO ClEIyeT
O3HAKOMUTBCS ¢ YKa3aHHOM JIMTEpaTypoil, HEOOXOIUMBIMHU CIIPAaBOYHBIMU MaTepHUaiaMu, MpOyMaTh
CBOIO MO3MIINIO, YETKO C(hOPMYIHPOBATH apI'yMEHTALIMIO, BBITUCATD IIUTAThl, MHEHUS CIIELUAIUCTOB.

B npoBeneHnn TMCKyCCUM BBIIEISAETCS HECKOJIBKO ATAIOB.

Oran 1-i, BBeaeHHWE B JUCKycCUIO: (HOPMYITUpOBaHME MPOOIEMBI M LeNed JAUCKYCCHUH;

orpeziesieHUue 3HAaUMMOCTH NMPOo0IeMbl, COBMECTHAs! BRIpAOOTKa MPaBUJI IUCKYCCUH; BBISICHEHHE
OJIHO3HAYHOCTH [IOHUMaHUS TEMbI JUCKYCCHH, UCIIOJIb3YEMBIX B HEH TEPMUHOB, IOHATHI.

Ortan 2-i, o0cyxneHue mpoOIeMbl: OOMEH YIaCTHHKaMH MHEHHSIMH 0 KaXX10oMy Boripocy. Llemns
JTamna - coopaTh MAKCUMyM MHEHHM, UIeH, MPeIoKEeHNH, COOTHOCS UX JAPYT C APYTOM.

Oran 3-i, MOJIBEACHNE UTOTOB OOCYXICHUS: BBIPAOOTKA COTJIACOBAHHOTO MHEHHWS M TPUHSTHE
TPYIIIOBOIO PELLIEHUS.

Jlanee moaBoAATCS UTOTH IHUCKYCCHM, 3aCIHyIIMBAIOTCA U 3alMILAIOTCA MPOEKTHBIE 3aJaHUS.
[Tocne sToro mpoBoAUTCS "MO3rOBOM INTYpM" MO HEpELIEHHBIM MHpoOjeMaM TUCKYCCHH, a TaKxke



BBIABJIAIOTCA MPUKIIAAHBIC ACIICKTbBI, KOTOPBIC MOXKXHO PECKOMCHAOBATH IJI BKJIIFOUCHUSA B KYPCOBBIC U
JUIUIOMHBIE Pa0OThI WM B alpo0allyio Ha MPaKTHKE.

CeMuHappI-AUCKYCCUH IPOBOJATCS C LEJIBIO BBISIBICHHUSI MHEHUS ACIIUPAHTOB 110 aKTyaJbHBIM U
IPOOJIEMHBIM BOIIPOCAM.

3. Mertoauueckue PECKOMCHAAUH 110 IMTOATOTOBKE K CIa4Y€C 9K3aMCHOB U 3a4CTOB

DK3aMeEH - 0JIHa U3 BaXKHEHUIIINX YacTel ydeOHOro mporecca, MMEIoas OorpoOMHOE 3HAaUCHHE.

IIpy MOAroTOBKE K SK3aMEHY INPUBOAITCS B CUCTEMY 3HAHUS, IOJYyYEHHbIE Ha JIEKUUAX U
NPAaKTUYECKUX 3aHATUAX, U TOTJA U3ydaeMas TUCIUILTMIHA MOXKET OBITh BOCIIPUHATA B ITOJIHOM 00BeMe
€€ Hay4HOUN 3HaYMMOCTH U MPAKTUYECKOM HAIIPABIEHHOCTbD.

[Ipy MOAroTOBKE K SK3aMEHY HE TOJIbKO J0padarhIBacTcsi MaTepual JAUCLUUIUIMHBL, HO U
000011at0TCS TTOTYYEHHBIC 3HAHHSI, OCMBICIHBAETCSI METOIOJIOTHS TIPEAMETA, €r0 CHUCTEMA.

DK3aMeHy Ipe/IIecTBYeT 3aura pedepara.

[ToAroToBKYy K 3K3aMEHy CleIyeT HauuHaTh C IMEPBOTO AHS M3Yy4YeHUs AucUUIUIMHBL Kak
MPaBUJIO, Ha JIEKIUSAX TOAYEPKUBAIOTCA HamOoJee BaKHbIE M TPYAHBIE BOMPOCHI WU pa3Jiesibl
JTUCIUILIMHBL, TPeOyIOIe BHUMATEIHHOTO U3YYEeHUS U 00 JyMbIBAaHUSI.

UpesBblyaiiHO BaXHO NMPUYYUTHh CE0S K YMEHHUIO CaMOCTOSITENIbHO MBICIUTb, YUUTbCA TyMarThb,
NOHUMATh CyTh Jiena. O4eHb MOJIE3HO TMOocie MPOPabdOTKH KaKJIOTo pas3felia BOCCTAHOBUTH B MaMSTH
coJlep’KaHue M3YYEHHOT0 MaTepuaia, KpaTko 3amucaB 3TO, CO3AaTh KapTy naMsTH (YMCTBEHHYIO KapTy),
M300pa3uTh HEOOXOUMbBIE CXEMbI U YePTEXKH (JTOTUKO-TparuecKue CXeMbl), HapuMep.

[Ipu noaroroBke K 7K3aMEHY OCHOBHOE HAaIpaBlIEHUE JAlOT IIporpaMMa y4eOHOM AMCHUILINHBL U
KOHCIEKT JIeKIUH, KOTOpbIe YKa3blBAalOT, YTO Hauboyiee BaKHO 3HATh U yYMeTh jenarb. OCHOBHOU
MaTepuai J0JIKEH NpopadaThIBaThCS MO YUEOHUKY U Y4€OHBIM [TOCOOHSIM.

[lepen sx3amMeHOM Ha3HavaeTcss KOHCYabTalus. Eciu ee npaBUIIbHO MCIIONB30BaTh, OHA IPUHECET
00JbIIYIO 1101b3Y. BO BpeMsi KOHCYIbTAIlMM MOKHO IMOJIYYHUTh OTBET HA HESCHBIE BONMPOCHI, a JUIsl ATOrO
JI0 KOHCYJIbTaIlMM JOJDKHBI ObITh IpopaboTaHbl Bce TeMbl AUCHUILIMHBL. Kpome Toro, mpemnojaBaTeinb
Oyzer oTBe4yaTh Ha BOIPOCHI JAPYTUX CTYIEHTOB, YTO OyAeT Ui Bac MOBTOPEHHEM U 3aKperieHHEM
3HaHui. U eme odeHb BaxkHOE OOCTOSATENBCTBO: MpenojaBaTelb Ha KOHCYJIbTAI[MHM, KakK IPaBHIIO,
¢ukcupyeT BHUMaHME Ha HauOoiee TPYIHBIX TeMaxX IUCHUIUIMHBL. HO KOHCynbTamuss HEe MOXKeT
BO3MECTUTh OTCYTCTBUS IJIUTENIBbHOI pabOThl B TEYEHHE CEMECTPA U IIOMOYb 32 HECKOJIBKO YaCOB OCBOUTH
MaTepuai, Tpedyromuiics K 3k3aMeny. Ha KoHCynbTanuu CTYJEHT MOJy4aeT OTBETHI HA TPYIHBIE WU
OCTaBILIMECS HESICHBIMU BOMPOCHI U, CJIEA0BATENbHO, 10padaThIBAETCs MaTepUall.

KoHcynpTanum pekoMeHayeTcs Mocemars, IoAroTOBUB K HUM BCE BOIIPOCHI, BBI3BIBAIOLINE COMHEHUS.
OcHOBHBIE pEKOMEHAALNH T10 TIOJTOTOBKE K CAAUe K3aMEHa!

- Jydqiasi MOAroTOBKA K 9K3aMEHY - paBHOMEpHasi paboTa B TEUEHHE BCETO CEMECTpa;

- HCIOJIb30BATh MPOTpaMMy Y4eOHON AMCLUUIUIMHEI - 3TO OPraHU3yeT Ballly MOATOTOBKY K 3a4eTaM

1 DK3aMEeHaM;

- YUUTBIBATh, UTO U1 TIOJHOLIEHHOTO U3Y4YeHUs Y4eOHO! TUCIUIITMHBI HEOOXOAUMO BpeEMS;
- COCTABJIATH IJIaHBI pabOTHI BO BpeMEHH; paboTaTh paBHOMEPHO U PUTMHUYHO;
- MIOMHUTB, YTO KOHCIIEKT HE 3aMEHseT YUeOHUK U yueOHbIe T0COOUs, a TOMOTaeT BHIOpATh U3 HETO

OCHOBHBIE BOIIPOCHI U OTBETHI;

- IIPU TOJArOTOBKE HauOoJbIlee BHUMAHUE M BpeMs YAEIATh TPYAHBIM U HEMOHSATHBIM BOIIPOCaM
y4eOHOU JUCIUILTUHBL;



- rpaMOTHO MCIOJIb30BATh KOHCYJIbTALIUH;
- YUUTBCA TOYHO M KpaTKO INepeAaBaTb CBOM MBICIM, IMIOSCHSAA MX, €CIH  HYXKHO,
JOTUKOTpahUIECKUMHU CXEMaMHU.

3AKIIIOYEHUE

MGTOI[I/I‘ICCKI/IG YKa3zaHug IO BBIITOJHCHHUIO CaMOCTOSITCIbHOM pa6OTBI ACIIUPAHTOB ABJIAKOTCA
HEOTHEMJIEMOH YacThIO TIporiecca o0ydeHus B By3e. [IpaBuiibHas opraHu3aimsi CaMOCTOSTEIBHON paOOThI
MO3BOJIIET Pa3BUBAaTh YMEHHUS U HABBIKM B YCBOGHHWU W CHUCTEMaTH3allMM MpUOOpETaeMbIX 3HAHUIA,
obOecrieunBaeT BBICOKMH YpOBEHBb YCIIEBAEMOCTH B IMEPHOJ] OOYYCHHsI, CIIOCOOCTBYET (OPMUPOBAHUIO
HABBIKOB COBEPIICHCTBOBAHHUS NPO(ECCHOHATBLHOTO MacTepcTBa. TakuM 00pa3oM, HCIONB3Ys
METOJMYECKHE YKa3aHHs, MOXKHO B IOCTATOYHOM 00BEME YCBOUTH U YCIIEUTHO PEaIn30BaTh KOHKPETHBIC
3HAaHWUA, YMCHHS, HABBIKU W IMOJIYYHUTD OIBIT IPH BBIIMOJIHCHUUN CICAYIOIIUX yCJIOBI/If/'II

1) CHCTEMaTHUYEeCKasi CAMOCTOSATEIbHAsE paboTa M0 3aKPEILUICHHIO MTOJTyYCHHBIX 3HAHUIN
Y HaBBIKOB,;

2) J00POCOBECTHOE BBHIMIOJIHEHHE 33/ 1aHHIA;

3) BBIICHCHHEC U YTOYHCHUC OTACIIbHBIX MPCAINIOCHIIOK, YMOSaKJHO‘IeHI/Iﬁ " BBIBOJOB,
COZIepIKAIUXCS B yueOHOM Kypce;

4) COIOCTABJICHUE TOUCK 3PEHUS PA3IMYHBIX aBTOPOB [0 3aTPArMBacMbIM B Y4€OHOM
Kypce mpooyieMam;

5) MEPUOINICCKOE 03HAKOMJICHHE C TIOCIICHUMHU TEOPETHUSCKUMH U ITPAKTHYCCKUMHU
JOCTHXKECHUSMH B 00JIACTH U3y4aeMOM AUCIUITIIMHBL;

6) IIPOBEICHUE COOCTBEHHBIX HAyYHBIX MCCIEAOBAHUN IO aKTyaJIbHBIM IIpOOJIeMaM;

7) MOJIrOTOBKA HAYYHBIX CTATEH JUIs OMyOJUKOBAHUS B MEPUOIMUYCCKOI MeUaru,

BBICTYIIJICHUC Ha
HAYYHO-TIPAKTHUYCCKUX KOH(l)epeHLII/I}IX, y4acCTueC B pa60Te HAayYHBIX 06IJ_ICCTB, KPYTJIBIX CTOJIOB.



COBPEMEHHBIE METO/Ibl ObPABOTKH BOJIBIIINX TAHHBIX B
KPYITHOMACHITABHbBIX CUCTEMAX
Kavauos /I.JI., Mumyctun A.B., @apxagos M.II.

Hucmumym npoonem ynpasnenus PAH umenu B.A. Tpane3nukosa

AHHOTanMsi: B JAHHOH CTAaThe PacCMOTPEHBI COBPEMECHHBIE METOABI M MOJEIN 00pabOTKHM OONBIINX HAHHBIX B
KPYMHOMACIITa0HBIX CHCTEMax, B TOM YHCJIE U SKOHOMHUYECKUX cHCTeMaX. [IpHBeJeHBI alropuTMbl 00pabOTKH
JIaHHBIX, Ha OCHOBE KOTOPBIX MOXHO aHAIM3UPOBATh U MPOTHO3HPOBATh KOHBIOHKTYPY PHIHKA.

KaroueBsle cjioBa: 0oJbliire JaHHBIC, 0OJIBIION aHﬂpOHHLIﬁ KOﬂﬂaﬁZ[ep, MacCCHBBI JaHHBIX, 06pa60TI<a JaHHBIX.

[Tox OOJBIIMMH JAHHBIMHM TOHMMAETCS LIMPOKOE pazHOOOpa3ue MacCHBOB
JaHHBIX, KOTOpble HE MOTYT OBbITh HaJJIeXKaluM o00pa3oM 00paboTaHbI
TPaJAULIMOHHBIMU MPUIIOKEHUSMH U3-3a CBOETO OTPOMHOI0 O0OBEMA HUITU CII0KHOTO
coctraBa. CI0XHOCTh aHajau3a OOJIBIIMX JAHHBIX 3aKJIIOYAETCS B CHELHU(PUKE HX
cOopa, KypUpOBaHMs, pa3JelieHus, XpaHEHWs, Meperadyd, BHU3yaIu3aluu MU
COXpaHEHUU KOHPUACHIHAIbHOCTH HHpopMauuu. Ilox aHanu3zom OOJBLIMX
JAHHBIX YacTO IOHUMAETCS INPUMEHEHHE INPOTHO3HOW AHAIWTHUKH WM APYTHX
NEPENOBbIX METOJOB C LIEJIbIO U3BJICUEHUSI U3 MHOXKECTBA JAHHBIX ONPEICICHHON
nosiesHol mHpopmanuu. ToYHOCTH NpH aHamu3e OOJIBIIMX JAHHBIX MOMOTaET
OpuHUMaTh OoJiee paluOHaNbHBIE peleHus. B cBoro odepenb, NpUHATHE
HaMJIY4YIINX PELIEHUH MO3BOJISET YBETUYUTh TPOU3BOACTBEHHYIO 3D (PEKTUBHOCTD,
COKPAaTHUTh PACXO/Ibl U CHU3UTh PUCKHU.

AHanu3 OOJBIIMX JAaHHBIX MOXET MPUMEHSATHCS B TaKUX OO0JIACTAX, Kak
OTCIICKUBAHWE KOHBIOHKTYPbl DPBIHKA, MPEIOTBpAIICHHE PACIPOCTPAHECHUS
amuAeMUN U Oopb0a C TMPECTYNMHOCTHIO. YUEHbIE, PYKOBOJIUTEIH KPYIMHEUIIINX
KOMIIaHUM, pabOTHUKKM  cepbl Macc-Meaua MW peKiaMbl, a  TakKkKe
MPaBUTEIBCTBEHHBIE OPraHbl YacTO CTAJIKUBAIOTCA C TPYJHOCTSAMHU IPU aHAIHU3E
MAacCHBOB JIaHHBIX OTPOMHBIX OOBEMOB B TaKHMX OOJACTSIX, KaK IOUCK B CETH
WHTEPHET, UHPOpPMALlMOHHBIE TEXHOJIOTMH B cdepe Ou3Heca U (UHAHCOB U T.II.
PaGoTta yueHBIX, OCOOCHHO METEOPOJOTOB, MEIUKOB, H3yYAIOIINX T'E€HOMBI,

uccienoBareneii, paboTarommx B OOJACTH H3YYEHUS CPEICTB KOMMYHHUKAIWH,



(GU3HUKOB, CO3JAIOLIUX CIOXHBIE CHUMYJSTOPHI, a TakKKe OWOJIOTOB M HKOJIOrOB
4acTO OTPAHUYMBAETCS BO3MOXKHOCTSIMU 00paOOTKH OTPOMHBIX MAaCCUBOB JaHHBIX.
OO0beMBI MAacCHBOB JIaHHBIX IIOCTOSTHHO YBEIMYHMBAIOTCS, TaK Kak
PacCHIMPSIIOTCS BO3MOXKHOCTH cOopa MH(OpMaIuu MPpU MOMOIIY HEJOPOTOCTOSIINX
MOOWJIBHBIX ~ YCTPOWCTB, CpeACTB MHU(PPOBOH  a’podOTOCHEMKH, Kamep,
MUKPO(OHOB, CUHUTHIBATECNICH PATUOYACTOTHBIX METOK M  OECIPOBOIHBIX
CEHCOpHBIX ceTed. OOumit 00beM HHPOPMALUU, KOTOPBIM MOXKET COXPaHATHCS
BCEMU MUPOBBIMH TEXHUUYECKUMU CPEICTBAMHU, YJIBAaUBAJICS MIPUMEPHO Kaxabie 40
MecsiieB Ha npoTsbkeHun 80-x rogoB XX Beka, a ¢ 2012 roga u mo Hacrosiee
BpEMSsl €KEIHEBHO IeHepupyeTcs 2,5 sk3adaiitos (2,5 x 10'%) undopmanun.
1. Ananu3 u pazeumue mexHon02uii 00padooOmMKu 6ONLUIUX OAHHBIX 8 HAYYHBIX
UCC1e008AHUAX

PaccmoTpuM, Kak MCMONIB3YIOTCS TEXHOJIOTMU 00paOOTKH OOJBIINX TaHHBIX
B HAYYHBIX UCCJICIOBAHUSX.

IIpu nomomu bonbmoro agpoHHoro kosnaigepa co 150 MHILTHOHOB
JaTYUKOB CHUMAINCH AaHHble 40 MWUIMOHOB pa3 B CEKyHAy. D10 okoyio 600
MUJUTMOHOB CTOJIKHOBEHHMU B cekyHuy. [locie ¢unbTpanuu u ynaneHus: 6osee
99,99995% w3 Hux ocranoch 100 CTOJKHOBEHHMI B CEKYHIy, KOTOpPbIE ObLIH
W3Y4YEHBI UCCIIEeIOBATEIISIMH.

B pesynbrarte, nocne nzydenus menee yem 0,001% naHHBIX, MOTYYEHHBIX OT
JIATYUKOB, O0OBEM JITaHHBIX CO BCEX YETHIPEX DKCIEPUMEHTOB C HUCIOJIb30BAaHUEM
Bonbioro aapoHHOro Kojutaiaepa cocTaBHiI 25 meTabalT B TOJ 10 peIIMKAIluN
(mo nanubM Ha 2012 rox) unu noutu 200 meTabaiT mocie perinKaIyu.

Ecnu 06wl dukcupoBaiuch BCce JaHHBIE, TOJY4YEHHbIE OT JaTYMKOB,
YCTaHOBJICHHBIX B bBOJIBIIIOM apoHHOM KoJuiaiiepe, TO Takod 00beM JaHHBIX
ObUTO OBl Ype3BBIYAWHO CJIOKHO 00padoTaTh. OOBEM MOTOKA JTAHHBIX MPEBBICHI
150 mwumronoB netabaiT B roa uiau 500 sk3a0aliT B JeHb 10 peIIMKaIluU. ITO
skBuBaieHTHO 500 kBuHTHILOHAM (5 x 10%°) Gaiit B aeHb, uto moutu B 200 pas

MPEBBINIAET 00bEM JJAHHBIX, TOJIYYaeMbIX OTO BCEX JIPYTUX PECYPCOB B MUDE.



1.1 Ananuz memoooé u nooxo008 K MEXHOJA0ZUAM O00pAdOmMKU 0O01bUIUX
OaHHbBIX

[lon ananu3oMm OONBIIMX JaHHBIX MOHUMAETCS Kak aHajh3 MacCHBOB
JaHHBIX B paMKaX BO3MOXXHOCTEH MEPCOHAJIBHOIO KOMIIBIOTEPA, TaK U B paMKax
BO3MOXKHOCTEH CHCTEM YMpaBIEHUS PETSIUOHHBIMH 0a3aMH NAaHHBIX, MPU FTOM
KaK B MEPBOM, TaK U BO BTOPOM cCiydae Mpu (HOPMHUPOBAHUHM M CTATUCTUKU, U
BU3YyalIM3al[Mi BO3HUKAIOT ONPEJECIECHHbIE TPYIHOCTH, KOTOpBIE 3aKIIOYAOTCS B
HEOOXOJMMOCTH O0ECTeUeHUs CKOOPIMHUPOBAHHON pPabOThl KOMITBIOTEPHBIX
IIPOrpaMM Ha JI€CATKAaX, COTHAX WM JaXKe ThICSYaX CEPBEPOB.

AHanu3 GOJBIIMX JAHHBIX MOXKET OBITh OXapaKTEPU30BAH MO CIEAYIOLIUM
napameTpam:

1. O0OveMm, T.e. KOJMYECTBO TEHEPUPYEMBbIX JaHHBIX. OT »3TOrO
MOKa3aTelid 3aBUCUT, MOXET JIM ONPEJCICHHbIA MAcCUB JaHHBIX CUHUTATHCS
OONpIIMMU TaHHBIMU WM HET. [{anHbiX xpansaTcs SQL-cepBepax B 00nauHOi
cpexe.

2. MHoroobpasue, T.e. KaTeropus, K KOTOpPOW MpUHAAJIEKAT OOJbIINE
JaHHblEe. 3HAHME TAaKOW MPUHAAJIC)KHOCTH MO3BOJISIET aHAJIMTHKaM Haubosee
3¢ dexTuBHO paboTaTh C HUHPOPMALIUEH.

3. CKopocCTh, T.€. CKOPOCTh T€HEPHPOBAHUS MIU OOPAOOTKH NaHHBIX C
LEJIbI0 OCYILECTBIICHUS ITOCTABICHHBIX LEJIEH.

4. I3MEHYUBOCTb, T.€. HECTAOMIBHOCTD TAHHBIX BO BPEMEHHU.

5. JIocTOBEpHOCTh, T.€. KAa4eCTBO COOpPaHHBIX IAHHBIX, OT KOTOPOTO
3aBUCUT TOYHOCTh AHAJIN3A.

6. Ci10’XKHOCTD, T.€. TPYJAOEMKOCTh MPOIECCa KOPPENSILIUU U TTOCTPOSHUS
B3aMMOCBSI3€M MEXy TaHHBIMHU.

PaccMOTpuM  OCHOBHBIE METO/ABI aHaW3a OOJIBIIMX JaHHBIX. MeTo/bl
aHanu3a OOJBUINX JTAHHBIX, TPUMEHSEMbBIX B COBPEMEHHBIX TEXHOJIOTHUSAX, MOKHO

O0TOOPA3UTh C TOMOIIBIO CIAEAYIONICH TuarpaMmbl (PUCYHOK 1).
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Pucynok 1 — Metosl aHanm3a O0IBIINX JIAHHBIX

1.2 Apxumexkmypa mexnoyo2uii 00padomku 60abUUX OAHHBIX

B 2004 romy Google omyOnmkoBan CTaThio, MOCBSIICHHYIO IPOIIECCY
MapReduce. Kapkac MapReduce ucnonszyer Mojaens mapaiieabHoil 00paboTKu
o4deHb 0oJbIIOT0 00BheMa JaHHBIX. B pamMkax MapReduce 3anpocs! pazaenstoTcs u
pachpenensroTcsl Mo MapajyiebHbIM y3JlaM, TPH 3TOM OHH 00pabaThIBaroTCs
napaienbHo (dTan pacrnpexaenenus (Map)). 3arem ocymiectBisiercs cOop u
JIOCTaBKa Pe3yJabTaToOB (3Tam mpeaBapuTeabHoro npeodpazopanus (Reduce)). 9tot
Kapkac ObLT BechMa A(DPEKTUBEH, TOITOMY APYTHE KOMITAHWHM TAKXKE 3aXOTEIH
ckornupoBath anroputm. Kapkac MapReduce 6wu1 ncnions3oBan B mpoekte Apache
C OTKPBITBIM UCXOAHBIM KOJIOM, HOcsIIeM Ha3Banue Hadoop.

[Tocnennue wccienoBaHUs TMOKa3ald, YTO MHOTOYPOBHEBAS apXUTEKTypa
MOKET YCIEIIHO WCIOJIb30BATHCS JJI aHadu3a OOJBIIUX JAaHHBIX. APXUTEKTypa
pacmpesiefieHHONM — MapajuiebHOM  00pa0OTKM  pacmpenensieT  JaHHble 10
MHOTOYHUCJICHHBIM Y3JIaM, KOTOPBIE, TPOU3BO/ISI, COOTBETCTBEHHO, MapajlIeIbHYIO
00palboTKy, TeHEepUPYIOT pe3yJIbTaT ropa3fo ObIcTpee, yeM Apyrue cuctembl. B
paMKax TakKoW apXUTEKTypbl JaHHbIE mnepeaaroTcs B mnapauienbHbie CYBJl ¢
ucrnosib3oBanueM kapkacoB MapReduce m Hadoop. Ilpu stom 3ameicTByroTCS

(bpoHTaNIbHBIE CEPBEPHI MPUITIOKESHHI.



2. Peuwienue npaxmuueckux 3a0au ¢ ROMOW{bI0 MexXHo102Uu 00padomku
001bUIUX OAHHBIX

OO6paboTka OoNBIIMX JAHHBIX CeiYac Mpenarnoyiaraer, Kak IMpaBUIIo,
BHEJIPCHHE CICIHMAJIbHBIX MPOTPAMMHBIX KOMILICKCOB, Takux Kkak, Hadoop,
MO3BOJISIONINX  MPOW3BOIUTE 00pabOTKy OOJbIIMX OO0BEMOB JaHHBIX Ha
ocHoBaHMHM KoHIenuu Map-Reduce.

Hadoop Ha maHHBI MOMEHT SIBISICTCS «7c-(akTo» CTaHAapTOM 00pabOTKH
Oonpimx JaHHbX. Hadoop mpepcraBiseT coboit GpelMBOPK, HA OCHOBE KOTOPOTO
pa3pabaThIBalOTCS MPWIOKEHUS ISl aHATIM3a U BU3yaJIU3aIluu OOJIBIINX JAHHBIX.

XpaHeHue JaHHBIX B JIaHHOM (PpEHMBOPKE OCYIIECTBSIISETCA C MOMOIIBIO
CrienMaNbHON pacnpenenénnoit gaitnooit cucrembr HDFS (Hadoop Distributed
File System), koropas Jsexur B ocHoBe Hadoop u mo3BonseT XpaHHTh |
MPEIOCTABIATh JOCTYN K JIaHHBIM Cpa3y Ha HECKOJBbKUX y3lax KiacTepa. Takum
00pa3oM, eciIi OJIMH WJIM HECKOJBKO Y3JI0B KJIacTepa BBIXOST U3 CTPOsI, TO PUCK
noTepu UHPOpPMAIUK CBOJUTCA K MUHUMYMY M KJAcTep MPOOIKaeT padoTy B
IITATHOM PEXHME.

[Tporiecc 0OpaboTku AaHHBIX B Had0Op-nipuiioxkeHnn

Jlnst 0OpaboTku OONBIIMX JAHHBIX UCHONB3yeTcs anroputM Map-Reduce,
IpU 3TOM BCe cTaauu Map JOJDKHBI 3aBEpIIUTh CBOKO paboTy mo Hauyana Reduce.
Taxoke BXOJHBIC TaHHBIE TPEOYIOT MpeABAPUTEIbHON 00padoTKu. Takum oOpazom,
MOJIy4aeTcsi OOUINI alirOpUTM padbOThl, H300paKEeHHBIN HAa PUCYHKE 2.

OpHOil W3 cambIX aKTyallbHBIX 3a7a4 COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI SIBJISIETCS 3a7ada ObICTpOi 00pabOTKM OOJBIINX O0BEMOB JAaHHBIX.
DddekTrBHOE perieHUe JAHHOW 3a/1auH, TI03BOJISIET OBICTPEE MPUHUMATD PEIICHUS
Ha OCHOBE JIaHHBIX, TIOJYUYCHHBIX B MpomnuioM. B paboTe OblTH mMpoaHaTn3upOBaHbI

METOJIbI ¥ IOJIXO/Ibl K TEXHOJOTHH 00pa0OTKE OOJIBIINX TAHHBIX.
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MNPEANCJIIOBHE

HacTrosmas kHura nocBseHa NHTEINICKTYalbHBIM HHPOPMAITHOHHBIM
cHUCTeMaM M TEXHOJIOTHAM, T.€. BOIIPOCAM OpraHW3alllH, MPOCKTHPOBAHHUS,
pa3paboTKy W MPUMEHEHUS CUCTEM, MPEIHA3HAYCHHBIX I 00paObOTKU WH-
(dopmarmu, 6a3UPYIOIUXCA Ha MPUMEHEHUH METOJ0B HCKYCCTBEHHOT'O HH-
TEJUICKTA.

B riaBe 1 npuBeneHBI KpaTKU 0030p MPUIIOKEHUH HCKYCCTBEHHOTO
WHTEJUICKTa, O0IIas XapaKTCPUCTHKA HWHTCIUICKTYalbHBIX HH(GOPMAIIHOH-
HBIX CHCTEM, a TAaKXKC¢ OCHOBHBIC IOHATHUS W OIPEICIICHUS, KOTOPBIC HC-
MTOJIB3YIOTCS B KHUTE.

M3BecTHO, 9TO TOJBKO HEOOINBIIYIO YacTh CBOMX 3HAHHWN YEIOBEK MO-
JKET TOYHO CHOPMYIHPOBATh BEPOATBHBIM WIH (HOPMaIbHBIM CIIOCOOOM.
O6mmpHas 007aCTh MHTYUTUBHBIX 3HAHHH CIICIIMAIMCTOB, KOTOPhIE HEOO-
XOIMMBI IS YCTICITHON pabOThl MHTEIUIEKTYAIBHBIX CHCTEM, OCTagéTcs He-
JIOCTYTIHOW W3-32 OTCYTCTBHUSI CPEACTB WX W3BIICUCHHUS M TIPEICTABIICHUS.
HeynoBuMmbIi XapakTep YeNOBEUCCKUX 3HAHHH U UX MMOCTOSHHOC Pa3BUTHE
MTOMEIIANI CTOPOHHUKAM «HHCXOJAIIETO METOJa» B 00JaCTH UCKYCCTBCH-
HOTO MHTEIUICKTa yIepKaTh B CBOMX pyKax MalbMy mepBeHcTBa. «Hucxo-
IIIAHA METOJ[» COOTBETCTBYET ACTyKTHBHOMY IMOJIXOMY, B paMKaX KOTOPO-
TO Ha JTane CTAHOBJICHUS HMCKYCCTBEHHOI'O MHTEIUICKTa Pa3padaThIBaIHCh
MIPOTPaMMEI, CIIOCOOHBIE pemaTh CIO0KHBIC 3aa4d Ha OCHOBE JIOTHYECKON
00paboTKK comep ammxcsi B HUX 3HaHUHA. [IpuMepamMu Takux mporpamMm
SIBITIOTCS. 3HaMEeHUTHIN «Jloruk—Teopernk» u GPS —yHuBepcanbHBIl pe-
marens 3amad. B ux pa3paboTke ydJacTBOBaJ M W3BECTHBIC YYEHBIC
A. Hotoomn, A. Tetopunr, K. lllennon, I'. Catimon, k. [lloy u ap.

«Bocxomsamuii  Merom» pasBuBaiics B paborax Jx. Makkarmoxa,
V. Ilurrca, ®. Po3zenbmara u jap., MOCBAMIEHHBIX CO3JaHUIO CaMOOPTaHU-
3YIOMIMXCSI CUCTEM W «CaMOOOYYAIOMIMXCS MAIIMH». JTH YYEHBIC ONHpa-
mmck Ha uaeto H. Bunepa 06 oOpaTHOI cBsi3u, Oaroiapst KOTOpoid BCE Ku-
BOE MPHCIIOCA0INBACTCS K OKPYXKAOLIEH cpeie M T0OMBaeTCs CBOUX IIETICH.
Tak BO3HUKIIO HalpaBlICHHUE, CBSI3aHHOE C Pa3pabOTKOI HEHPOHHBIX CETEH,
KOTOpOE, HE YCIEeB TBEPIO BCTaTh Ha HOTH, OBUIO TOABEPTHYTO CYPOBOM
KPUTHKE OINITOHEHTOB W3 IPOTHBOIMOJIOXKHOrO jareps (M. MuHCKuii u
C. Ilefimepr) u Kakoe-TO BpeMs CUUTAJIOCh HEMEPCIEKTHBHBIM. OIHAKO
CTPEMUTEIBHOES Pa3BUTHE alMapaTHBIX KOMITBIOTEPHBIX CPEACTB M HE OII-
paBIaBIIHECs HAJEKIbI Ha BO3MOXXHOCTH SKCIIEPTHBIX CHCTEM C IeITyKTHB-
HBIMH BBIBOJIAMH CTaJIM MPUYUHON BTOPOTO POKACHUS HEHPOCETEBBIX TEX-
Hoyoruit B 1980x rr. CerosHst MoJie HEMPOHHBIX CETEH aKTUBHO paspa-
0aTBIBAIOTCS M MPUMEHSIOTCS JJISl peIIeHUs 3a/1a4 MPOTHO3WPOBAHHUS, pac-
MMO3HABAaHMUS, U3BJICUCHNUA 3HAHWN W3 XPAaHWINII JAaHHBIX. DTHM BOIpPOCaM
MOCBSIICHA TIaBa 2.



I'maBa 3 comep/KUT OMMUCAHHE METOIOB 00pabOTKH HH()OPMAIIUH, OCHO-
BaHHBIX Ha JBOJIOIMOHHBIX aHajoTWsX. Hamuuue cuMBonbHOM MH(DOpMa-
UM U OTCYTCTBHUE JCTEPMHUHUPOBAHHBIX AITOPUTMOB €€ 00pabOTKU B WH-
TEJUICKTYAIbHBIX CHUCTEMAaxX IMOCTYXWIJIO MPUYMHONW BO3HUKHOBEHHUS 3a/ad
MOUCKA B MPOCTPAHCTBE BBICOKOW Pa3MEPHOCTH, & TAKKe KOMOMHATOPHBIX
3aj1ad4, IUIsl PEIICHHsT KOTOPBIX YCIEIIHO MPUMEHSIOTCS TeHETUYEeCKUE ajro-
PHUTMBI, METOJbI 3BOJIIOI[MOHHOTO MPOrPAMMHUPOBAHMS M DIBOJIOIHOHHBIC
ctpareruu. [Ipu 3TOM [UIs pelIeHHs CI0KHBIX U TIOX0 OOYCIIOBICHHBIX 3a-
Jlad BCE yallle MPUMEHSIOTCS KOMOMHUPOBAHHbIE MOAXObI, B KOTOPBIX CO-
YETaI0TCS] METO/IbI HEUETKOTO MPEACTABICHUS 3HAHUM, MOJEIN HEUPOHHBIX
ceTell IS MOJyYEHHs pe3yabTaTa MPH OTCYTCTBUH YETKO 3aJaHHOTO ajro-
pHUTMa ¥ TeHETUYECKUE METO/IbI AJIsl ONTUMHU3AIMH MTOJYYSHHBIX PEIICHUH.

B rmaBe 4 pacCMOTpEHBI BOMPOCHI MPOEKTHPOBAHUS U MPHUMEHEHUS
MYJIbTHATCHTHBIX CUCTEM, OPUEHTUPOBAHHBIX HA aBTOHOMHOE BBIMIOJIHEHHE
MHTEJJIEKTYaTbHBIX 3a/1ad B PAClpeACIEHHBIX KOMITBIOTEPHBIX cpenax. ITo
OJTHO M3 CaMbIX HOBBIX HANpPAaBJICHUI B MCKYCCTBEHHOM HHTEIIEKTE, KOTO-
poe uMeeT OOJIbIITHE MMEPCIEKTUBBI B CBSA3U C HMIMPOKHM PaclpOCTpaHEHHEM
WurtepHeTa U npencTaBiIseT 0coOblil HHTepeC IS CIEHAINCTOB B 00IacTh
9KOHOMHUKH M OW3HEca, TaK Kak SBIACTCSA 0a30il Ui CO3/MaHHs BHPTYalb-
HBIX MPEIIPUATHN.

OHO W3 COBPEMEHHBIX CPEJICTB, MO3BOJISIIONIECE HCIOIb30BATh IIENIbIiH
Pl TIOIXO/I0B, 00eCIeYrBaroIiee MOIEPXKKY MPOrPaMMHUPOBAHUS HA OC-
HOBE MPaBUJI 00BEKTHO-OPUSHTHPOBAHHOTO U MPOIEIYPHOTO MPOrpaMMHU-
poBanusi — 310 s3bIk CLIPS. HasBanmne si3pika CLIPS —ab0peBuatypa ot
C Language Integrated Production SystemJIseik Obl1 paspaboTaH B
Ientpe xocmuueckux ucciemoanuii NASA (NASA's Johnson Space
Center)s cepenune 1980xX rofoB ¥ BO MHOI'OM CXOJEH C SI3bIKAMH, CO3-
nmaHHbIME Ha 0aze LISP, B wactHocTn OPS5u ART. XoTs B TO Bpems Ha
PBIHKE YK€ TOSIBHIIMCH MPOTPAaMMHBIE CPEJICTBA IS 33/1a4 UCKYCCTBEHHOTO
UHTEIUIEKTa, pa3paboTanHbie Ha s3bike C, criermanuctel u3 NASA pemrimm
CO311aTh TAKOH MPOAYKT CAMOCTOSITENILHO. B HaCTOsIIIee BpeMs 3Ta CHCTEMA
JIOCTYIHA BO BCEM MUPE, U HY)KHO OTMETHTb, YTO MO CBOUM BO3MOYKHOCTSIM
OHA HE YCTyMaeT MHOKECTBY Topas3io 0ojiee JOpPOTHX KOMMEPUYECKHUX MpO-
JIyKTOB, TIOTOMY Ha PACCMOTPEHUH BO3MOXHOCTEH JAHHOTO A3bIKA ABTOPBI
OCTaHOBHJIKCH OoJiee moapoOHO. Bornpocam peanu3anmu uH(GOPMAIHOHHBIX
TexHosoruii Ha si3eike CLIPSmocesiena riasa 5.

B raBe 6 paccMOTpeHbI MPHUMEPBI PeaTn3alMi WHTEIJICKTYaIbHBIX
nHGOPMAMOHHBIX TeXHOIOTHI Ha si3pike CLIPS.

B KoOHIIe Ka)/10ii TIaBbl yueOHHKA MPUBEACHBI CIMCOK JIUTEPATYPHI, &
TaKke KOHTPOJIbHBIE BOTPOCH! U 3aMaHusl. B npunoxenusx A u b yaeOnnka
MPE/ICTABICHBI COAEPIKATENbHbIE MPUMEPBl PEaTU3alUN IKCIEPTHBIX CHC-
TeM Ha si3bike CLIPS.

4



1. AICKYCCTBEHHBIA UHTEJJIEKT —
OCHOBA HOBBIX HH®OPMAIIMOHHBIX TEXHOJOT U

UckyccrBennsiii uaTemiekT (MN) xak Hayka CYIIECTBYET OKOJIO IO-
nyBeka. [lepBoi MHTEIIEKTyalIbHOM CUCTEMOM cunTaercsa mporpamma «/lo-
TUK—] eopeTnK», IpeaHa3HadeHHas UII JOKa3aTeNnbCTBA TEOPEM M HCUHC-
JeHus BbIcKasbiBaHWil. E€ paboTa BmepBhle OblLIa MPOIEMOHCTPUPOBAHA
9 aBrycra 19561. B co3mannu nporpaMMbl y4acTBOBAJIM TaKHE U3BECTHBIE
yuénsle, kak A. Heronmn, A. Tetopunr, K. Hlennon, Jx. Jloy, I'. Caiimon u
Ip. 3a mpoinenniee ¢ Tex mop Bpems B obmactu MU pa3paboTaHO Benmukoe
MHOXECTBO KOMITBIOTEPHBIX CUCTEM, KOTOpPBIC TMPUHATO HA3bIBATH MHTEIUICK-
TyaapHBIMU. O0JIACTH MX MPUMCHEHUS OXBATHIBAIOT MPAKTHUYCCKU BCE Chephl
YeIIOBEUECKON IeATEILHOCTH, CBsI3aHHBIC C 00pabOTKON HH(OPMAIIHH.

Ha ceromusmuuii 1eHs HE CYIIECTBYET €AMHOTO ONPEACICHHUsS, KOTO-
pO€ OIHO3HAYHO OMHCHIBAET 3Ty HaydHyro oOmacth. Akagemuk I'.C. Ilo-
crenioB B KHUTE «/ICKyCCTBEHHBIM MHTEIUIEKT — OCHOBA HOBOM MH(OpMAITH-
OHHOM TEXHOJOTHU» THcal [7]; «mox "MCKyCCTBEHHBIM HHTEJJIEKTOM" I10-
HUMAaeTCs HayKa O TOM, KaK 3aCTaBHTh MAIUHY AENaTh TO, YTO YMEET Je-
JIaTh YMHBIN YeoBek». Cpeu MHOTHX TOYEK 3PCHHUsS Ha 00JacTh pazpado-
TOK UCKYCCTBCHHOTO MHTCIUICKTa TOMUHUPYIOT clieayromue Tpu. CornacHo
nepBoit uccnenoBanus B obmactu MU oTHOcATCS K (pyHAAMEHTAIBHBIM, B
mporecce KOTOPBIX pa3padaThIBAIOTCS HOBBIC MOJICIH U METOMABI PEIICHUS
3a/a4, TPAJAUIMOHHO CYUTABIINXCS WHTCIUICKTYadbHBIMH W HE IOJaBaB-
mmxcs panee popManmzanuu U apromarn3anui. CoriacHO BTOPOH TOYKe
3peHHs ATO HAIPABIICHHWE CBS3aHO C HOBBIMH HICSIMH DCEIICHUS 3a/1a4 Ha
OBM, ¢ pa3paboTKoil HOBBIX TEXHOJOTHI MPOTrPaMMHPOBAHKS U C TIEPEXO-
JIOM K KOMITbIOTepaM He (DOH-HEWMMaHOBCKOW apXWUTEKTYphl. TpeThs TOUKa
3peHns, Hanbojee mparMaTHieckas, OCHOBaHa HAa TOM, YTO B pe3yJbTaTe
HCCIIeIOBAaHUH, TPOBOAUMBIX B oOsactu MU, mosiBiisieTcss MHOKECTBO TIPH-
KJIQIHBIX CHCTEM, CIIOCOOHBIX pEIlIaTh 3aJaud, JJIs KOTOPBHIX paHee Cco3/a-
BacMBbIC CHCTEMBI ObLTH HempuroAHkl. [To mocienuei Tpakroske MU sBs-
€TCsI HKCIICPUMCHTATIBHON HAYYHOH NUCIUILTHHON, B KOTOPOH POJb JKCIIC-
pUMCHTA 3aKIF0YacTCs] B MPOBEPKEC M YTOYHCHUH WHTCIUICKTYAIBHBIX CHUC-
TEM, MPEJCTABISIONINX OO0 anmapaTHO-IIPOrpaMMHbIC HH(POPMAIIMOHHBIC
KOMIIICKCHI.

1.1.OcHoBHBIe HATIPABJIEHUS HCCIET0BAHMIT
B 00J1aCTH HHTEJLUIEKTYAJbHBIX HH(OPMAIIMOHHBIX CHCTEM

WHTennexryanbHble MHOOPMALMOHHBIE CHCTEMBI MPOHUKAIOT BO BCE
chepsl Hameil XHU3HU, MOITOMY TPYIHO MPOBECTH CTPOTYIO KiacCH(HKa-
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LU0 HAIpaBJICHUH, MO KOTOPHIM BEAYTCS aKTHBHBbIE M MHOTOYHCIICHHBIE
nccnenoBanus B oomactu MW. PaccMOTpUM KpaTKO HEKOTOPHIE U3 HUX.

Paspabomra unmennekmyanbHvlX UHGOPMAYUOHHBIX CUCEM ULU
cucmem, OCHOBAHHBIX HA 3HAHUAX. DTO OJTHO U3 INIaBHBIX HanpasieHuid NU.
OCHOBHOM LIeJIbIO TIOCTPOSHHUS TAKHX CHUCTEM SIBIISTIOTCS BHISIBIICHHUE, UCCIIe-
JIOBaHHE W TPHMEHEHUE 3HAHHH BBICOKOKBAIU(HUIIMPOBAHHBIX IKCIIEPTOB
JUTSL PEIICHUS CIIOKHBIX 3a/1adu, BO3HUKAIOIINX Ha MpakTuke. [Ipu mocTpoe-
HHU CHCTEM, OCHOBaHHBIX Ha 3HaHHAX (CO3), HCMONB3YIOTCS 3HAHMS, Ha-
KOIJICHHBIE JKCIEPTaAMU B BHAE KOHKPETHBIX MPABHJ PEIICHUS TeX WU
MHBIX 3a/1a4. DTO HAMpaBICHUE MPECIIEAYET 11e]Ib UMHUTALIUHU YeIOBEYECKOTO
HCKYCCTBA aHANN3a HECTPYKTYPHPOBAHHBIX M CIA00CTPYKTYPUPOBAHHBIX
npoGiiem [9]. B nmaHHOW 00JACTH MCCIIEIOBAHUM OCYIIECTBIETCSA pa3pa-
00TKa MOJIeNieii peCTaBICH s, U3BJICUCHHS U CTPYKTYPUPOBAHHS 3HAHHIA,
a TaKkKe M3y4yarTcs mpobiembl co3nanus 0a3 3Hanuit (B3), oOpasyrommx
sapo CO3. YactasiM ciaydaem CO3 sBisitoTcs skcnepTHeie cucteMbl (OC).

Paspabomrxa ecmecmeenno-a3viko6biX uHmep@helcos u MauunHbli
nepe6od. IpobneMbl KOMIBIOTEPHOI IMHIBUCTHKYA U MAIIMHHOTO TIEPeBO/Ia
paspabarteiBatorcss B MM ¢ 1950x rr. CucTeMBl MAIIMHHOIO TIEPEBOIA C
OJTHOTO €CTECTBEHHOTO sI3bIKa Ha APYroil 00ecrevnBaroT OBICTPOTY M CHC-
TEMaTHYHOCTB J0CTyNa K MH(pOpMAIUH, ONEPaTHBHOCTh M €IMHOOOpasue
nepeBoja OOJBIIMX MOTOKOB, KAaK IMPAaBUIO, HAYYHO-TEXHUYECKUX TEK-
cToB [6]. CrcTeMbl MAIMHHOTO TIEPEBOJA CTPOSATCS KaK HHTEIUICKTyalbHbIC
CHCTEMBI, IOCKOJIBKY B UX OCHOBE JieskaT b3 B ornpenenéHHOI npenMeTHON
o0nacTy M CIOXHBIE MOJEH, 00ecTieunBaroNIie JOTOIHUTEIEHYIO TpaHC-
JSIIIAIO <UCXOJHBIN SI3BIK OPUTHMHANIA — S3BIK CMBICIIA — SI3BIK MIEPEBOIA.
Onu 6a3UpyOTCs Ha CTPYKTYPHO-JIOTHYECKOM IMOJIXO0JIE, BKIIIOYAIOIIEM I10-
CIIe/IOBATENIbHBI aHAJM3 W CHHTE3 €CTECTBEHHO-S3BIKOBBIX COOOIICHHH.
Kpome Toro, B HUX OCYIIECTBISIETCS] ACCOLMATHBHBIN MOUCK aHAIOTHYHBIX
(parMeHTOB TEKCTa M WX MEPEBOIOB B CHeNHaNbHBIX 6a3ax maHHbIX (B]I).
JlaHHOE HampaBlieHHE OXBATHIBACT TaK)Ke MCCIICJOBAaHMS METOIOB U pa3pa-
00TKy cucTeM, 00ECIEUMBAIOIINX PEaTH3aLUIO IIpoliecca OOLICHUS YesioBe-
Ka C KOMIBIOTEPOM Ha €CTECTBCHHOM SI3bIKE (TaK Ha3bIBACMbIC CHCTEMBI
El-06uenus) [6].

Tenepayus u pacnosnasanue peuu. CUCTEMBI pEUEBOTO OOIICHUS CO3-
JIAFOTCST B LEJSIX MOBBILICHUsI CKOPOCTH BBOoAa nHpopmanuu B IBM, pas-
IPY3KH 3peHHS U PYK, a TAKXKe Ul pealn3aliy pedeBoro o0IIeH s Ha 3Ha-
YHUTEJIFHOM PAcCTOSIHHM. B TakWX cHcTeMax MOJA TEKCTOM MOHHMAIT (o-
HEMHBIH TeKCT (KaK CIBILINATCS).

Obpabomxka eusyanvrou ungopmayuu. B 5ToM HayIHOM HampaBICHUN
peurarotcs 3amadn 06pabOTKHU, aHAIM3a U CHHTe3a n3obpaxenui [6]. 3ana-
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ga 00paboTku m300pakeHHWH CBsi3aHa ¢ TpaHCHOpMHpPOBaHHEM Tpadude-
CKHX 00pa3oB, Pe3yJbTaTOM KOTOPOTO SIBIAIOTCS HOBBIC H300paKeHUS.
B 3anmaue aHanm3a UCXOAHBIE H300paXKeHUs IPE0OPa3ylOTCs B AaHHBIC JPY-
rOro THIIa, HAllpUMEpP B TEKCTOBbIC onucaHus. [Ipu cuHTe3e N300pakeHHu
Ha BXOJ CHCTEMBI MOCTYIMAET aJrOPUTM MOCTPOCHHS W300paKCHHS, a BbI-
XOIHBIMH JAHHBIMU SBIISFOTCS Tpaduueckie 00BEKTHI (CHCTEMBI MAITHHHOM
rpadukm).

Ob6yuenue u camoobyuenue. Jta akryanpHas obmacte MU Brimouaet
MOJIENH, METOIbI M AITOPUTMbI, OPHCHTHPOBAHHBIC HA aBTOMAaTHYECKOE Ha-
KOIICHHE ¥ ()OPMHUPOBAHHUE 3HAHUI C MCIOJIb30BAHUEM TIPOLEIYp aHANIN3a
1 0606menus qanubix [4, 13]. K naHHOMY HampaBieHHIO OTHOCATCS HE TaK
JIABHO TMOSIBUBIIIKECS CHCTeMbI no0buu nanubix (Data Mining)u cuctemsr
IOMCKa 3aKOHOMEPHOCTEH B KOMIBIOTEPHBIX Gazax manHbix (Knowledge
Discovery).

Pacnosnasanue 06pazos. IT0 OAHO W3 CaMbIX PAHHUX HAMpPaBICHHUIH
WU, B KOTOPOM pacro3HaBaHHe 0OBEKTOB OCYIICCTBISIETCS] HA OCHOBAaHHUU
MPUMEHEHHUs CIEeUaTbHOT0 MaTeMaTHIeCKOro annapara, odecreunBarolie-
ro OTHeCeHHEe OOBEKTOB K KiaccaM [7], a KIacChl OMMCHIBAIOTCS COBOKYII-
HOCTSIMU OTIPEICIIEHHBIX 3HAUEHUN TPU3HAKOB.

Hezpvl u mawunnoe meopyecmao. MalllmHHOE TBOPYECTBO OXBATHIBAET
COYMHEHHE KOMIIBIOTEPHOH My3bIKH [5], cTuxoB [6], MHTeNIEKTyanbHbIC
CHCTEMBI JUIsl W300peTeHHUsI HOBBIX 00bekTOB [2, 14]. Co3naHue WHTEIUICK-
TyaJbHBIX KOMITBIOTEPHBIX UTP SIBISIETCS] OMHUM M3 CAMbIX Pa3BUTHIX KOM-
MepuecKuX HampaBieHHil B cdepe pa3pabOTKHU MPOrpaMMHOro obecreye-
Hus. KpoMe TOro, KOMIbIOTEpHBIC UTPBI MPEAOCTABIAIOT MOLIHBIN apceHat
Pa3HOOOPA3HBIX CPEACTB, UCTIOIB3YEMBIX JIJIST O0yUEHUSI.

Ilpoepammmnoe obecneuenue cucmem HMU. NHCTpyMEHTAIBHBIE CpE-
CTBa AJst pa3pabOTKH WHTEIUIEKTYaIbHBIX CHCTEM BKIIOYAIOT CIICHUATbHBIC
SI3BIKM TIPOTPaMMUPOBAHUsI, OPUEHTUPOBAHHBIE Ha 00pabOTKY CHMBOJIBHOM
uadopmanuu (LISP, SMALLTALK, PE®AJI), sI3bIKA JOTMYECKOTO IIPO-
rpammupoBanus (PROLOG),s3biku npencrasienus 3nanuii (OPS5, KRL,
FRL), uHTErprpoBaHHBIE POrPaAMMHBIE CPEIbI, COAEPIKALIME apCceHall MH-
CTpYMEHTANIBHBIX cpeacTB s cosnanus cucrem MU (KE, ARTS, GURU,
G2), a takxke obonouku skcreptabix cuctem (BUILD, EMYCIN, EXSYS
Professional, DKCIIEPT), koTopble MO3BOJSIOT CO3/1aBaTh MPHKIAIHBIC
3C, He npuberas K nporpaMMmupoBanuio [8, 11].

Hogvie apxumexmypuvl komnviomepog. ITO HalpaBICHHE CBS3aHO C
CO3/IaHHEM KOMIBIOTEPOB He (hOH-HEHMaHOBCKON apXHUTEKTYPbI, OPUCHTHUPO-
BaHHBIX Ha 00pabOTKy CUMBOJHHON MH(MOpMaru. M3BeCTHBI ynadHble Mpo-
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MBINUICHHBIC PEIICHHS TapauIeIbHBIX W BEKTOPHBIX KOMIbIOTepoB [1, 8],
OJIHAKO B HACTOSIIEC BPEMs OHM MUMCIOT BEChbMa BBICOKYIO CTOUMOCTB, a
TaKXXe HEIOCTATOYHYIO COBMECTHMOCTP C CYIIECTBYIOIIMMH BBIYMCIUTEIH-
HBIMH CpPE/ICTBAMH.

Humennexmyanvnvie pobomul. Co3gaHue MHTEIIEKTyalbHBIX pOOOTOB
COCTaBIIeT KOHEYHYIO IIeIh pOOOTOTeXHHUKH. B HacTosIIee BpeMs B OCHOB-
HOM HCIIOJIB3YIOTCSI IPOTrPaMMHUPYEMbIe MAaHHUITYJISITOPHI € KECTKON cXeMOou
YIpaBJICHUs, Ha3BaHHBIC POOOTAMHU IIEPBOTO TOKoJIeHUs. HecMoTpst Ha oue-
BUJHBIC YCIIEXH OTHACIBHBIX Pa3pad0TOK, 3pa MHTCIUICKTYaIbHBIX aBTOHOM-
HBIX poOOTOB ToKa He HacTynwmia. OCHOBHBIMH CACP)KHBAIOIIMMH (HaKTO-
pamu B pa3pabOTKe aBTOHOMHBIX POOOTOB SIBIISTIOTCSI HEPEIIEHHBIE MPOOIIe-
MBI B OOJIACTH WHTEPIIPETAIlH 3HAHWH, MAITUHHOTO 3PCHUs, aJICKBaTHOTO
XpaHeHUs U 00pabOTKH TPEXMEPHOU BU3yaIbHOW HH(POPMAIIHH.

1.2.OcHOBHBIE THIIBI HHTEIEKTYATBHBIX HHPOPMANMOHHBIX CHCTEM U
HX XapaKTepHCTHKA

UnrennekryanpHas uHpopMmanuonHas cuctema (MHC) ocHoBaHa Ha
KOHIICTIIINH HCIIONB30BaHNUA 0a3bl 3HAHWH IS TEHEpaIlMy aJTOPUTMOB pe-
IICHUS TPHUKIAAHBIX 33aJad Pa3IMIHBIX KJIACCOB B 3aBUCHUMOCTH OT KOH-
KPETHBIX HH()OPMAITHOHHBIX TOTPEOHOCTEH MOIH30BATEIICH.

Jnst UUC xapakTepHsI cleayronme npusHaku [12]:

— Ppa3BHUTHIE KOMMYHHKATHBHBIE CTIOCOOHOCTH;

— YMEHHE peniath CIIOKHBIC TI0X0 (HOpMaIN3yeMEIC 3a/1auu;

— CIOCOOHOCTH K CaMOOOYUECHHIO;

— aJanTHBHOCTE.

Kaxnomy ©3 mnepedyuclieHHBIX MPU3HAKOB YCIOBHO COOTBETCTBYET
cBoit kimacc MMC. Paznmuunbie cUCTEMBI MOTYT OOJIaaTh OJHHM WA He-
CKOJIBKUMH TIPU3HAKAMH HHTEIICKTYAIbHOCTH C Pa3IMIHON CTETEHBIO
MIPOSIBIICHUS.

CpenctBa U MOTYT HCHONB30BATBCS JUIS pEATU3AIMH PA3IUIHBIX
¢ynaxu#, Bemonasembix UMC. Ha pucynke 1.1 mpuBenena kiaccuduka-
mus MMC, npu3HakaMu KOTOPOH SBJISIOTCS CICAYIONINE HHTEIUICKTYallh-
HBlE QYHKIUH:

— KOMMYHHKAaTHUBHbIE CIIOCOOHOCTH — CIOCOO B3aMMOJEHCTBHS KO-
HEYHOTO IMOJIH30BATENSI C CHCTEMON,;

— pCIICHHE CIOXKHBIX II0X0 (OPMAIU3YEMBIX 3a1ad, KOTOPEIC Tpe-
OYIOT MOCTPOCHUSI OPUTHHAILHOTO AJITOPUTMA PEIICHHUS B 3aBUCHMOCTH OT
KOHKPETHOM CHUTYyallMH, XapaKTepU3YIOIIeHCs HeonpenelEéHHOCThI0 U JIU-
HAMHYHOCTBIO HCXOJTHBIX JaHHBIX W 3HAHMUIA;
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— CmocoOHOCTh K caMOOOYYEeHHI0O — YMEHHE CHUCTEMBI aBTOMAaTHYe-
CK{ W3BJIEKaTh 3HAHWSA W3 HAKOIUIEHHOTO OTBITa W NMPUMEHATh UX U pe-
IICHUS 337134,

— aJanTHUBHOCTh — CIIOCOOHOCTH CHCTEMBI K Pa3BUTHIO B COOTBETCT-
BHU C OOBEKTHBHBIMH U3MEHEHUAMHU O0JIACTH 3HAHUH.

CucreMbl ¢ HHTEJLUIEKTYadbHbIM HHTepdeiicom. [Ipumenenne NN
JUIS YCUJICHUST KOMMYHHUKATUBHBIX CIOCOOHOCTECH WH(OPMAIMOHHBIX CHUC-
TEM TIPUBEIIO K IMOSIBIICHUIO CHCTEM C WHTCIUICKTYaJTbHBIM HHTEpQeicoM,
CpeIu KOTOPBIX MOKHO BBIJICIIUTH CIICIYFOIIUC THIIHI.

1. WuremnekTyaiabHbIe 0a3bl JaHHBIX. [103BOJSIOT B OTJIMYHE OT Tpa-
muiroHHBIX B/ oOecrmeunBath BBEIOOPKY HEOOXOMUMON WH(pOpPMALUH, HE
MIPUCYTCTBYIOWIEH B SBHOM BHJE, @ BRIBOAMMON M3 COBOKYITHOCTH XpaHH-
MBIX JTaHHBIX.

2. EcTecTBeHHO-3BIKOBOM MHTEpdeiic. [IpuMeHseTCs I OCTyIa K
HMHTEIJUIEKTyaJIbHBIM 0a3aM ITaHHBIX, KOHTEKCTHOTO TIOWCKA TOKYMCHTAJb-
HOW TEKCTOBOH HMH(MOpMAIH, TOJOCOBOTO BBOJa KOMAaHA B CHCTEMax
YHOpaBJICHUS, MAIIHHHOTO [IEPEBO/Ia C MHOCTPAHHBIX S3BIKOB. s peanmsa-
unn ESl-unTepdeiica Heo0X0aMMO pemnTh IpoosieMbl MOp(oIorHIecKoro,
CHHTAKCHYCCKOTO ¥ CEMaHTHYCCKOTO aHAIIN3a, a TAKXKE 3a/1a4y CHHTE3a BbI-
CKa3bIBaHWH HA ECTECTBEHHOM s3bIKe. [IpM MOPQOIOTHYSCKOM aHAIIN3e
OCYIIECTBIISIIOTCS. PACIO3HABAHWE WM MPOBEPKA MPABIILHOCTH HAITUCAHUS
CJIOB B CIIOBape.

CHHTaKCHYECKIH KOHTPOJIb MIPEIIOaracT pa3iokeHHe BXOJHBIX CO-
0OIIeHNH Ha OTHENbHBIE KOMIIOHEHTHI, TPOBEPKY COOTBETCTBUS IPaMMaTH-
YEeCKHM IIpaBHJIaM BHYTPEHHETO INPEICTABICHUSA 3HAHWH M BBIIBICHHE He-
nmocraromux yacteil. CeMaHTHYECKUN aHATIH3 00eCIeYnBaeT YCTaHOBIICHHE
CMBICTIOBOM MPaBUJIBHOCTA CHHTAKCUYECKHUX KOHCTPYKIUH. B ornuume ot
aHallM3a CHHTE3 BBICKA3BIBAaHHUN 3aKIII0YAETCS B TIPeoOpa3oBaHUH HHU(POBO-
r'0 TpecTaBIeHUs HHGOPMAIIMH B TIPEACTABICHUE HA CCTCCTBCHHOM SI3BIKE.

3. T'unmeprekcroBble cHCTEMBI. VICIIONB3YIOTCS IS peaTi3aliy MOKC-
Ka [0 KJIFOYEBBIM CJIOBaM B 0a3ax JaHHBIX ¢ TEKCTOBOH mHMopMarmei. s
0oJiee MOTHOTO OTPAXKCHHS PAa3IMYHBIX CMBICIIOBBIX OTHOIICHHH TECPMHHOB
TpeOyeTcs CII0KHAsI CEMaHTUYCCKash OPTaHU3aIlMsl KIFOUCBBIX CIIOB. Pere-
HHE ITHX 3a]ad OCYIIECTBIETCS C MOMOIIBI0 MHTEIUICKTYAIBHBIX THIIEP-
TEKCTOBBIX CHCTEM, B KOTOPBIX MEXaHH3M IIOMCKa CHadaja paboTaer c Oa-
30¥ 3HAHWH KITFOYEBBHIX CJIOB, a 3aTEM — C CAMHUM TEKCTOM. AHAJIOTHYHBIM
00pa3oM TPOBOAMTCS TOWCK MYIbTHMEIUHHON WH(POPMALNH, BKIOYAIO-
el kpoMme TeKcTa rpaduaeckyro HHPOPMAIUIO, ayIHO- U BUAE000pa3bl.

4. CucteMbl KOHTEKCTHOH oMoy, OTHOCATCS K KJIACCy CHCTEM pac-
MPOCTpaHCHUS 3HaHUI. Takue CHCTEMBI SBISFOTCS, KaK MPABUIIO, TPUIIOKE-
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HUSAMH K ToOKyMeHTanuu. CHUCTeMbI KOHTEKCTHOW TTOMOIIN — YaCTHBIN CITydait
rurepTekcToBIX U Efl-cucreM. B HUX mosb30BaTenh onmchIBacT mpodieMy,
a cHcTeMa Ha OCHOBE JOIOJHUTEIBHOTO JHAIora KOHKPETU3UPYET €€ M BhI-
TIOJTHSACT TIOWUCK OTHOCSIINXCA K CHTyallnl peKOMEeHIaIuii. B 0OBIYHBIX TH-
MIEPTEKCTOBBIX CUCTEMaX, HA000POT, KOMIBIOTEPHBIE IPUIIOKEHUS HaBSA3bI-
BAaIOT ITOJIB30BATEIIO CXEMY TIOUCKa TpebyemMoi HHPOpMaIInH.

5. Cucrembl KorHUTHBHOH rpadukn. OpHEeHTHPOBAHBI Ha OOILEHUE C
nosib3oBareneM MUC mocpenactBoM rpadudeckux o0pa3oB, KOTOpPhIE TeHe-
PHUPYIOTCS B COOTBETCTBHM C HW3MEHEHHMSIMH IapaMeTPOB MOJICIUPYEMBIX
win HaOmonaeMbIx mporeccoB. KoranTuBHas rpaduka mo3BoyisieT B Ha-
IJITHOM W BBIPA3UTEILHOM BHAE TPEACTaBUTh MHOXECTBO MapaMeTpOB,
XapaKTepU3yIOIINX H3y4aeMoe SBJICHHE, OCBOOOXKIAET IOJIB30BATEIS OT
aHaJIM3a TPUBHAIBHBIX CUTYalni, CIOCOOCTBYET OBICTPOMY OCBOSHHIO IPO-
TPaMMHBIX CPEJICTB W TIOBBIIICHUIO KOHKYPEHTOCIIOCOOHOCTH pa3padaThl-
Baembix MC. IIpuMeHeHne KOTHUTHBHON TpauKu 0COOCHHO aKTyabHO B
cUcTeMaX MOHHMTOPHHIA M OIEPAaTHBHOTO YIPABICHUs, B OOy4aroUINX WU
TpeHaXEPHBIX CHCTEMax, B ONEPATUBHBIX CHCTEMax MPHUHATHS pEIICHUH,
paboTaloMKX B PEKUME PEaTbHOTO BPEMEHH.

JKcnepTHHIE CHCTEMBI KaK CaMOCTOSATENIbHOE HANPaBJICHUE B HCKYC-
CTBEHHOM HHTeJUIeKTe chopMupoBaioch B koHne 1970x rr. Ucropus OC
HaJasach ¢ COOOIICHMS AIMMOHCKOTO KOMHUTETa TIo0 pa3padboTke DBM msToro
TIOKOJICHHS, B KOTOPOM OCHOBHOE BHHMaHHE YJIEJISUIOCH Pa3BUTHIO «HHTEI-
JIEKTYaJIbHBIX CTIOCOOHOCTEH» KOMITBIOTEPOB C T€M, YTOOBI OHH MOTJIU OTle-
PHpOBATH HE TOJIFKO JaHHBIMHU, HO M 3HAHUAMH, KaK 3TO JEJAIOT CIICIHAIIH-
CTHI (KCIIEPTHI) TIPH BHIPAOOTKE yMO3aKIOUeHHH. ['pyIIma Mo 3KCIepTHBIM
cuctemam npu Komutere British Computer Societpnpenenuna 3C kak
«BorionieHue B DBM KOMIIOHEHTHI OTIBITa SKCTIEpTa, OCHOBAHHON Ha 3Ha-
HUSX, B TAKOW (OpMe, YTO MAaIIFHA MOXKET aTh MHTCIUICKTYaIbHbIH COBET
WIN TIPUHSATH PELIeHHe OTHOCUTEIBEHO 00pabaThiBaeMoi GpyHKIMN». OqHIM
13 BaXKHBIX cBOMCTB DC SBIIETCS CIIOCOOHOCTH OOBSICHUTH XOJ CBOUX pac-
CYXICHHI MMOHATHBIM JIJIs [IOJIb30BaTeltst oopasom [15].

O6nactp nccnenoBanus JC Ha3bIBAIOT <HMHKEHEpUEH 3HAHUI». DTOT
TepMuH Obul BBenéH E. QeiirenbaymMoM M B €ro TpakTOBKE O3HAYaeT
«IIpUBHECCHHE MIPUHITUIIOB ¥ HHCTPYMEHTApHUS U3 00JIaCTH NCKYCCTBEHHOTO
MHTEJJIEKTA B PEIICHUE TPYAHBIX MPHUKIAJHBIX MPoOIeM, TpeOyIomuX 3Ha-
Hull 3kcniepToB». Jpyrumu crnoBamu, OC NPUMEHSIOTCS AJIS PELICHUs He-
(hopManu30BaHHBIX MPOOJIEM, K KOTOPBIM OTHOCAT 3aaadu, 00Jamaroine
OJTHOM (MITH HECKOJIBKUMH) U3 CIIEIYIOIINX XapaKTePUCTHK:

— 3a3/1a4d HE MOTYT OBITh MPEJCTaBIICHBI B YHCIOBOH (opMme;
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— WCXOJIHBIC MaHHBIC W 3HAHWSA O MpPEIMETHOW obOmacTh 00IagaroT
HEOJTHO3HAYHOCTEIO, HETOYHOCTHIO, POTHBOPEUUBOCTHIO;

— UEJH HeJb3s BBIPa3UTh C IOMOIIBIO YETKO OMpPEACIEHHON 1IeJIeBOM
dbyHKINY,

— HE CYIIECTBYET OJJHO3HAYHOTO AITOPUTMHUYUCCKOTO PEUICHUS 33Ja4H;

— aJITOPUTMUYECKOE PEIICHHE CYIIECTBYET, HO €T0 Heb3s HCIIOIb-
30BaTh MO MPUYHHE OOJBIION pa3MEpPHOCTH MPOCTPAHCTBA PEUICHUN M OT-
paHuueHHi Ha pecypchl (BpeMeHHU, MaMsITH).

I'maBHOe oTiimure DC M CUCTEM MCKYCCTBCHHOTO WHTEJUICKTA OT CHUC-
TeM 00pabOTKM JaHHBIX COCTOWUT B TOM, YTO B HUX HCIOJIB3YETCS] CUMBOJIb-
HBI{, & HE YHCIIOBOH CITOCOO MPEICTAaBICHUS NAaHHBIX, 4 B KAYeCTBE METO-
OB 00pa0O0TKN MHGOPMAIMH MPUMEHSIOTCS MPOLEAYPHI JTOTHYECKOTO BhI-
BO/Ia ¥ 3BPHCTHUYECKOTO MTOVCKA PEIICHUH.

OC 0XBaTBIBAIOT CaMbIC pa3HbIC MPEJAMETHBIC 00JACTH, CPEIU KOTO-
PBIX TUAUPYIOT OM3HEC, IPOU3BOJCTBO, MEUIIMHA, IIPOCKTUPOBAHKUE U CUC-
TeMBI yrpasienus [4, 6, 11, 12, 15, 17].

Bo muorumx cmydasx OC SBIAIOTCS HHCTPYMEHTOM, YCHIIMBAIOIINM
WHTEIUICKTYaJIbHBIE CIIOCOOHOCTH 3KCIIEPTa.

Jnst kimaccnukanum DC UCTIONB3YIOTCS CIIEAYIOINE IPU3HAKH:

— cmoco0 (GopMHUPOBAHHS PEIICHNUS;

— cnoco0 y4éra BpeMEHHOTO PU3HAKA,;

— BHJ ACHOJB3yEMBIX JTaHHBIX U 3HAHUH;

— YHCJIO UCTIOJB3YEMbIX HCTOYHHUKOB 3HAHUH.

ITo cmocody popmupoBanus pemeHns IC MOXKHO pa3/IeIUTh HA aHa-
JMU3UPYIOIIUEC U CHHTE3UPYIONHE. B cucTeMax mepBoro THIIa OCYIICCTBIIS-
€TCs BEIOOp PEIICHMS U3 MHOYKECTBA M3BECTHBIX PEIICHHI Ha OCHOBE aHa-
JU3a 3HaHWH, B CUCTEMaX BTOPOTO THIA PEIICHHUE CHUHTC3UPYETCS M3 OT-
JIENTBHBIX (PparMeHTOB 3HAHUA.

B 3aBucumocTtH o1 crioco6a yué€ra BpeMeHHOTo npu3Haka DC AensT Ha
crarnyeckne u nquHampudeckue. Cratmueckue DC mpeqHa3sHaueHBI Ui pe-
IICHUS 337124 C HEU3MCHICMBIMH B TPOLIECCE PEIICHUS JaHHBIMU U 3HAHUSI-
MH, a nuHamMudeckue DC A0MyCKalOT TAKUE H3MEHEHMS.

[To BHAaM MCTIONB3yeMBIX JaHHBIX M 3HaHUH pasnudaror JC c nerep-
MUHHPOBAHHBIMU W HEOTNPEACIEHHBIMU 3HaHUAMH. [log HeompemenéHHO-
CTBIO 3HAHWH W NAHHBIX MOHUMAIOTCS MX HEMOJHOTA, HEeHAIEKHOCTh, He-
YETKOCTb.

OC MOTYT CO37aBaThCS C WCIOJIB30BAHHEM OIHOTO WJIM HECKOJIBKHX
HCTOYHHUKOB 3HAHHU.

B cooTBeTcTBHH ¢ TEpPEUNCIIEHHBIMHU MPHU3HAKAMU MOYXHO BBIICIHTH
yeTsipe OCHOBHBIX Kiacca JC (puc. 1.2): knaccupunupyromnye, 100mnpesie-
JSTIOIINE, TpaHC(HOPMUPYIOIIHE H MyJIbTHATeHTHBIC [12].
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Knaccupunupyromme 3C pemaroT 3a1ady paclio3HaBaHUs CUTYAIHH.
OCHOBHBIM METOJIOM (DOPMUPOBAHUS PEIICHHUIA B TAKUX CHCTEMAaX SBISICTCS
JIeTyKTUBHBIN JIOTUYECKUI BBIBOJ.

Hoompenemnstomue DC UCMOMB3YIOTCS TSI pEIICHMsI 3a7a4d ¢ He TOoJ-
HOCTBIO OTPE/ICICHHBIMU TAHHBIMU U 3HaHUSAMH. B Takux JC BO3HUKAIOT
3aJaud WHTEPIPETAlNN HEUETKUX 3HAHWI M BHIOOpa albTEpHATHBHBIX Ha-
MpaBJIEeHUH TIOMCKa B MPOCTPAHCTBE BO3MOXKHBIX perieHuil. B kauectse me-
TOIOB 00pabOTKU HEONpPENeIEHHBIX 3HAHMI MOTYT UCIIOJIB30BaThcs Oatie-
COBCKHIi BEPOSTHOCTHBIA MOJX0, KOA((MUIIMEHTH YBEPCHHOCTH, HCUETKAS
JIOTHKA.

Tpauchopmupyronme 3C OTHOCATCS K CHHTC3UPYIOIIUM JTHHAMHUYC-
CKHM DKCIIEPTHBIM CHCTEMaM, B KOTOPBIX MPEIIIOIAraeTCsl MOBTOPSIOIICSCS
npeoOpa3oBaHKe 3HAHUI B mpoliecce penieHus 3amad. B 9C manHoro kiac-
Ca MCIOJB3YIOTCS PAa3UYHBIC CIOCOOBI 00pPadOTKU 3HAHUIA:

— TCHepanus U MpoBepKa THIIOTE3;

— JIOTHKA TIPEIIOIOKCHAH 1 YMOIIaHui (KOTZa 10 HETONHBIM JIaH-
HbIM (HOPMHPYIOTCS TIpencTaBiIeHusT 00 00BbEKTaX ONMpeAeNEHHOro Kiacca,
KOTOpPBIC BIIOCIEACTBUU ATANTHPYIOTCS K KOHKPETHBIM YCIOBHSAM H3ME-
HSIOLUXCS CUTYaIUi);

— HCIOJBb30BaHHME MeTasHaHuii (0osice OOIIMX 3aKOHOMEPHOCTEN)
JUTS YCTPAHCHUS HEOTIPEICIEHHOCTEH B CUTYAIIHSX.

MynbTHATCHTHBIC CUCTEMBI — 3T0 TuHaMmudeckne DC, OCHOBaHHBIC Ha
HMHTETPalii HECKOJIBKUX Pa3HOPOIHBIX NCTOYHUKOB 3HAHUH. DTH NCTOYHUKA
O0OMCHHUBAIOTCS MEKAY COOOM MOTyYaeMBIMH PE3YJIbTATAME B XOJIC PCIICHUS
3aga4. CUCTEMBI JAHHOTO KJIACCa MMEIOT CJICTYFOIIIE BO3MOKHOCTH:

AHanus CuHTes
eTepMUHMPO- omH
Herep P Knaccuduum- TpaHcdopmm- A
BaHHOCTb oLe oLme MCTOYHMK
3HaHMI Py py SHaHMit
HeonpenenéH [oonpene MynbTu Heckonbko
b i e y MCTOYHWKOB
HOCTb 3HaHMiA nsowme areHTHble K
3HaHUit
CraTuka JuHamuka

Puc. 1.2.0cHOBHBIE KJIACChI IKCIHEPTHLIX CUCTEM
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— peanm3anys albTEPHATHBHBIX PACCYXIECHUH HAa OCHOBE HCIIOJIB30-
BaHUS Pa3INYHBIX HCTOYHIKOB 3HAHWH M MEXaHHW3Ma yCTPAHEHUS IPOTHUBO-
peuwit;

— pachmpenelieHHOE pelleHHe mpoOIieM, JeKOMITO3HUPYEMBIX Ha Mmapall-
JIETHHO PelIaeMble MoJ3a1aui ¢ CaMOCTOSTEIbHBIMU HCTOYHIKAMH 3HAHHI,

— TMpHUMEHCHHE Pa3INYHBIX CTPAaTETHH BBIBOAA 3aKITIOYCHHWHA B 3aBU-
CHUMOCTH OT THIIa PeIIaeMOi mpoOIeMET;

— 00paboTka 0OJIBITMX MAacCUBOB MH(POpMAaIK u3 0a3 JaHHBIX;

— HCHOJb30BaHUE MAaTEMaTHYECKUX MOJENeH W BHEIIHHUX IPOLEIYp
JUTS. UMHUTAIIH Pa3BUTHS CUTYaIHA.

CamMoo0yuammmecss HHTe/UIEKTYaJIbHbIe CHCTEMbI OCHOBAaHBI HA Me-
TO/aX aBTOMATHUYECKOW KITACCU(PHUKAIMHM CUTYallui M3 PeaTbHON MpPaKTHKH,
WIM Ha METOIaX oOyueHHs Ha mpuMepax. [[pumepsl peallbHBIX CUTYaIuid co-
CTaBJISIFOT TaK HA3bIBACMYIO OOYYAIOIIYI0 BEIOOPKY, KOTOpas (hopMHUPYETCs B
TEUEHHE OIpPEACIEHHOTO MCTOPHIECKOTO MepHoja. DIEMEHTHl oOydarormeit
BBIOOPKH OITHCHIBAIOTCS MHOXKECTBOM KJIACCU(PHUKAITMOHHBIX IPU3HAKOB.

Crparerus «oOydeHHE ¢ yYUTEIeM» MPeaIoaracT 3aJaHue CIelua-
JUCTOM UL K&KAOTO IpUMepa 3HAUYEHUH NMPH3HAKOB, MOKA3BIBAIOMINX €r0
MIPUHAJISKHOCTD K ONpeae€HHOMY Kiaccy cutyanuid. [lpn obydennn «be3
YVUUTENSD» CUCTEMa JTOJDKHA CaMOCTOSTEIBHO BBIACIATH KIACCHI CHUTYaI[Wid
IO CTCICHU OJM30CTH 3HAYCHUH KIIACCU(HUKAIIMOHHBIX TIPU3HAKOB.

B mpomecce o0ydeHHs NPOBOAWUTCS aBTOMAaTHYECKOE MOCTPOCHHE
00001maromuX MpaByUil WK QYHKITUH, ONMMCHIBAIOIINX MPUHAIIC)KHOCTH CH-
Tyanui K KJaccaM, KOTOPBIMH CHCTEMa BIIOCIICJCTBHU OYICT IMOJIb30BAThCS
MIPU WHTEPIpETAlNd HEe3HAKOMBIX cHUTyaruil. M3 00o0maromux mpasui, B
CBOIO Ouepenb, aBTOMATHYCCKH (GopMupyeTcss 0a3a 3HaHWM, KoTopas Ie-
PHUOJMYECKU KOPPEKTHPYETCS IO Mepe HaKOIUIeHHs MHpopManuu o0 aHa-
JU3UPYEMBIX CUTYaIlHUsIX.

[TocTpoeHHBIE B COOTBETCTBHH C ATHMH HPUHIMIIAMH CaMOO0O0YyJaro-
IIHECs] CHCTEMBI HMEIOT CIICAYIOIINEC HEJJOCTATKH:

— OTHOCHTEJIEHO HU3KYIO aJCKBAaTHOCTh 0a3 3HAHHH BO3HHUKAIOIIUM
pearbHBIM TIPOOIeMaM M3-32 HETONHOTHI M/MITH 3alIyMIIEHHOCTH 00ydJaro-
el BHIOOPKH;

— HU3KYIO CTCIICHb O0BSICHUMOCTH ITOJTYUYCHHBIX PE3YIbTATOB;

— MOBEPXHOCTHOE OMHCAHUE MPOOIEMHON 00JACTH U Y3KYHO HAlpaB-
JICHHOCTb NPUMEHEHHS U3-3a OTPAHMYEHHUI B Pa3MEpHOCTH MPHU3HAKOBOTO
MIPOCTPAHCTBA.

MHAYKTUBHBIE CHCTEMBI TO3BOJISIOT 0000IIATh MPUMEpPHI HA OCHOBE
TIPUHIIMITA UHIYKIIUH «OT YacTHOTO K obOmemMy». Ilporieaypa oboOmenus
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CBOIUTCS K KJIaCCH()MKAMU TPHMEPOB IO 3HAYWMBIM IpU3HAKaM. AJro-
PHUTM KITacCU(PUKAIIMH TPUMEPOB BKIIOYAET CIEAYIOMINE OCHOBHEIC IITATH.

1. BriOop KTacCHPUKANMOHHOTO MPU3HAKA U3 MHOXKECTBA 3aIaHHBIX.

2. Pa30OueHne MHOXECTBA MPUMEPOB Ha MOJIMHOXKECTBA 10 3HAYCHHUIO
BBEIOPAHHOTO MPU3HAKA.

3. TlpoBepka MPHHAMICIKHOCTH KAXKIOTO IOJAMHOMKECTBA MPUMEPOB
OJTHOMY M3 KJIACCOB.

4. TIpoBepka OKOHYAHHS Tpoliecca Kiaccupukanuu. Ecau kakoe-To
MTOIMHOKECTBO MPUMEPOB MPUHAICKUT OJHOMY IOAKIACCY, T.€. ¥ BCEX
MIPUMEPOB STOTO ITOJAMHOKECTBA COBIIAJaeT 3HAUCHNE KJIaCCH(PUKATMOHHO-
T'0 IpU3HAaKa, TO MpoIece KIacCu(pUKaIIK 3aKaHIHBACTCS.

5. JInd mOJMHOKECTB NMPUMEPOB C HECOBIATAIOIIUMH 3HAYCHHUSIMU
KJIacCH(UKAITMOHHBIX IPU3HAKOB MPOIECC PACIO3HABAHMS IIPOJIOIIKACTCS,
Ha4MHAs C MEepBOTo Imara. [Ipm 3TOM KaXIoe IOAMHOMKECTBO MPHUMEPOB
CTaHOBUTCS KJIacCUDUITUPYEMBIM MHOKECTBOM.

HefipoHHBIE CeTH MPEICTABISAIOT COOOM KIIACCHYCCKUM MpUMEp TeX-
HOJIOTHH, OCHOBaHHOW Ha mpuMepax. HelipoHHble ceTn — 0000mEHHOE Ha-
3BaHMC TPYIIB MAaTEMATHYECKUX alTOPUTMOB, OOJAJAarOIIUX CIIOCOOHO-
CThIO 00yUYAThCS HA MIPUMEPAX, «y3HABas» BIIOCICACTBUU YSPTHI BCTPCUCH-
HBIX 00pa3IoB U cUTyalui. biaaromaps 3Toi cnocOOHOCTH HEUPOHHBIE CETH
HCTIONB3YIOTCS TPH PEIICHUH 3a7ad 00pabOTKH CUTHAIOB M U300pakeHUIH,
pacro3HaBaHusi 00pa3oB, a Takxke it nporaosuposanus [10].

HetiponHas ceTb — 3T0 KHOEpHETHYECKAss MOJIETh HEPBHOW CHCTEMBI,
KOTOpas MPEICTaBISACT COO0H COBOKYITHOCTH OOJBIIIOTO YHCIa CPAaBHUTEIb-
HO TMPOCTHIX DJICMCHTOB — HEHPOHOB, TOMOJIOTHS COCTHHCHUS KOTOPBIX 3a-
BHCHT OT THITA CeTH. YTOOBI cO3/1aTh HEUPOHHYIO CETh JUIS pEIIeHHs KaKoi-
00 KOHKPETHOW 3a/1a4uH, CIeAyeT BHIOpaTh CIOc00 COeTMHEHNsT HEHPOHOB
JIPYT C OPYTrOoM | Moo0paTh 3HAUCHUS apaMeTPOB MEKHEHPOHHBIX COCITH-
HEHUH.

B cucremax, oCHOBaHHBIX Ha TIpere/ieHTax, b3 comepkuT ommcaHus
KOHKPETHBIX cuTyanuii (mpeueneHTsr). [IOMCK pelieHnst OCyIIeCTBISETCS
Ha OCHOBE aHAJIOTH{ ¥ BKIIFOYACT CIICAYIOIIHNE 3TAITBL:

— moxydeHue nHGOpMAIMH O TeKYIIeH nmpobiaeme;

— COIOCTaBJICHUE IMONYYCHHON WH(POPMANUU CO 3HAYCHUSIMH IIPH-
3HAKOB NPEIC/ICHTOB 13 0a3bl 3HAHUIA;

— BBIOOp TpenezieHTa U3 0as3pl 3HAHWH, HanOoJsiee OJU3KOTO K pac-
cMaTpuBaeMoi ipobiieme;

— ajanTaiys BEIOPaHHOTO MpeleeHTa K TeKYyIIeH mpodieme;

— TMpoBepKa KOPPEKTHOCTH KaXIOTO MTOTYyICHHOTO PEIICHHS;

— 3aHECEeHHE JNeTAbHOM HH(pOpMaIHK O MOTyIeHHOM pemeHun B b3.
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IpeneneHTsl OMUCHIBAIOTCS MHOXKECTBOM MPU3HAKOB, 10 KOTOPBIM
CTPOSTCS MHJEKCHI ObICTpOro nmoucka. OHAKO B CHCTEMaX, OCHOBAHHBIX Ha
MpEeLeICHTaX, B OTIUYMEC OT HHIYKTUBHBIX CHCTEM JOIMYCKAETCS HEUETKUI
MOUCK C TOJYYEHHEM MHOXECTBA JIOMYCTUMBIX albTEPHATHB, KaXaas U3
KOTOPBIX OILICHUBAETCSI HEKOTOPHIM Kodddurmentom yBepennoctu. Hanbo-
nee 3 exTHBHBIC pellIeHNsI aalTUPYIOTCSI K PEaNbHBIM CUTYALHUsIM C T10-
MOIIBIO CIICIUATBHBIX aJTOPUTMOB.

Cuctembl, OCHOBaHHbIE Ha MpELeIeHTaX, IPHUMEHSIIOTCS JJIsl pacipo-
CTpaHCHHS 3HAHUIA U B CHCTEMaX KOHTCKCTHOM MOMOIIIH.

WHdopMallMOHHbIE XpaHWININA OTIUYAIOTCS OT WHTEIUICKTYaJIbHBIX
0a3 JaHHBIX TEM, YTO MPEICTABISAIOT COOOW XpaHWIHIIA 3HAYUMON UHDOP-
MalliH, PEeryJIsipHO M3BJIEKaeMOMN M3 ONEPaTHBHBIX 0a3 NaHHBIX. XpaHHUIIH-
1€ JaHHBIX — 3TO MPEIMETHO-OPHEHTHPOBAaHHOE, MHTETPUPOBAHHOE, TIPH-
BsI3aHHOE KO BPEMEHH, HEM3MEHseMOe cOOpaHHe JAHHBIX, MPUMEHSEMbIX
JUTL TIOJIIEPXKKK TPOIIECCOB MPUHSITHS yIpaBieHueckux pemenuii [3].
[TpeaMeTHas! OpUEHTAIMS 03HAYAECT, YTO JaHHbIC OOBETUHEHBI B KATETOPHU
U XpaHsATCS B COOTBETCTBHH C TEMH 00JIaCTSIMH, KOTOPBIE OHU OIIMCHIBAIOT,
a He C MPUIIOKCHHUSIMH, KOTOPBIE UX HCIOJB3YIOT. B XpaHWiHIIe TaHHBIE
HUHTETPUPYIOTCS B IENAX YIOBICTBOPCHUS TPEOOBAHUMN MPEINPUSATHUS B IIC-
JIOM, a He OTAeNbHON (QyHKIMK OusHeca. [IpUBsA3aHHOCTH JAHHBIX KO Bpe-
MECHH BBIPAXKaeT UX UCTOPHUYHOCTH», T.€. aTpHOYT BPEMCHH BCETAa SBHO
MPUCYTCTBYET B CTPYKTypaxX XpaHWIIHUIIA JaHHBIX. Hen3MeHseMoCcTh 03Ha-
Yaer, 4To, MOMAaB OJHAXKIBI B XPAHWIHUIIE, JAHHBIC yKE HE U3MCHSAIOTCS B
OTJIMYKE OT OMEPATHUBHBIX CHCTEM, IJie JaHHbIC MPUCYTCTBYIOT TOJBKO B
TIOCJICAHEH BEPCHUH, TIO3TOMY HIOCTOSIHHO MEHSIOTCS.

TexHOIOrHN W3BJICUCHUs 3HAHUI M3 XPaHHIHI JaHHBIX OCHOBAHbI Ha
METOJ[aX CTATUCTHYCCKOTO aHalM3a U MOJICIUPOBAHUS, OPUCHTUPOBAHHBIX
Ha MOUCK MOJENel U OTHOUICHH, CKPBITHIX B COBOKYITHOCTH JAHHBIX. DTH
MOJICJIA MOTYT B JIaJbHEHIIIEM UCIOIB30BATHCS ISl ONTUMH3AIMU JCATCIIh-
HOCTH TPEANPHUSITUS HIH HUPMBI.

Jist u3BiedeHMss 3HAYMMOW WH(POPMAIMU W3 XPAHWIHIL JAHHBIX
uMmerorcst  cnenuanbHpie  Meroasl (OLAP-amammsza, Data Mining wnu
Knowledge Discovery)pcHoBaHHbIE Ha TIPUMECHCHHH METOJOB MaTeMaTH-
YeCKOW CTAaTUCTHUKH, HEMPOHHBIX CeTeW, MHIYKTUBHBIX METOJOB IIOCTPOE-
HUS IEPEBbEB PEIICHUH H JP.

Texunomorus OLAP (On-Line Analytical Processing efiepatuBHbIii
aHaN3 JaHHBIX) MPEIOCTABIISAET MOJIB30BATEIIO CPEACTBa st HOPMHPOBa-
HUSI U MPOBEPKH TMIOTE3 O CBOMCTBAX JAHHBIX WJIM OTHOLICHUSX MEXIY
HUMHU Ha OCHOBE Pa3HOOOPA3HBIX 3aMpPOCOB K 0a3e maHHBIX. OHU MPUMEHS-
I0TCSI HAa PAaHHUX CTAJHsX MpOolecca M3BICUCHUS 3HAHUI, TOMoras aHaju-
THKY c()OKyCHpOBaTh BHUMaHHE Ha BaKHBIX NepeMeHHbIX. Cpeacrtsa Data
Mining otnuuarorest ot OLAP TeM, 4To KpoMe NPOBEPKH MPEanoaaracMbix
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3aBHCHUMOCTEH OHH CIIOCOOHBI caMOCTOATENsHO (6€3 ydJacTust Mosib30Bare-
JIST) TEHEPUPOBATh THIIOTE3BI O 3aKOHOMEPHOCTSX, CYIICCTBYIOIINX B TaH-
HBIX, ¥ CTPOUTH MOJICITH, MO3BOJISIOIINE KOJMYECTBEHHO OLCHUTH CTENCHb
B3aUMHOTO BIHSIHUSI HUCCIIEAYeMbIX (hPaKTOPOB Ha OCHOBE MMEIOILICHCS WH-
dhopmanuu.

IMoTpeOHOCTh B aAaNTHBHBIX HHGOPMAIMOHHBIX CHCTEMAX BO3HU-
KaeT B TeX ciIydasX, KOraa MoJAep)KHBaeMble UMH NpoOiIeMHble o0nacTu
TIOCTOSIHHO pa3BHBAIOTCS. B CBS3M ¢ 3TUM aJanTHBHBIE CHUCTEMBI JIOJKHBI
YIOBIIETBOPSATH PAAY clienn(pUUECKUX TpeOOBaHMUI, a UMEHHO:

— aJIeKBaTHO OTpaKaTh 3HAHMA NPOOJIEMHON 00JIACTH B KaXKIbIH MO-
MEHT BPEMEHH;

— OBITh MPHUTOTHBIMHU ISl NETKO U OBICTPOH PEKOHCTPYKIMH MPH
W3MEHEHHHU MPOOJIEMHOMN CpeIbl.

AJlanTUBHBIC CBOWCTBA WH(POPMAIMOHHBIX CUCTEM OOECIIEUMBAIOTCS
3a CUET MHTEJUICKTYaU3aluN UX apXUTEKTYphl. SIIPOM TaKuX CHCTEM SIB-
JISIeTCsI TIOCTOSIHHO Pa3BHBaeMasi MOJIeIIb IPOOJIEMHON 00JIacTH, TMOIICPIKH-
BaeMas B CHENHaNbHOW 0aze 3HAHWK — PEMO3UTOPHH. SIIPO CHCTEMBI
YIpaBisieT MPOIECCAMH TEeHEepalMid WK TMepeKOH(GUTYPUPOBAHUS MPO-
IpaMMHOTO OOecTIeqeHHsI.

B mpomecce pa3paboTKM aJanTHUBHBIX HHGOPMAIMOHHBIX CHCTEM
NIPUMEHSETCSl OPUTHHAJIBHOE WM THUIIOBOE NpOeKTHpoBaHue. OpUruHaib-
HOE TIPOEKTHPOBAHUE IPEIoJaracT pa3padoTKy HH(POPMAIIIOHHOW CHCTe-
MBI C <«{UCTOTO JIMCTa» Ha OCHOBE c(hopMyIMpOBaHHBIX TpeOoBaHwii. Pea-
JIM3aLHsl 3TOTO MOJX0a OCHOBAHA HA MCIOJIb30BAHUU CHCTEM aBTOMATH3U-
poBanHoro mnpoekrupoBanus, wimd CASEaexnomoruii (Designer 2000,
Silver Run, Natural Light Storm ap.).

[Ipu THIIOBOM MPOEKTUPOBAHUH OCYIIECTBISIETCSI aJalTalus THIIOBBIX
pa3paboToK K 0COOEHHOCTSAM MpobiIeMHON obnacTw. [IJis peanu3aryu 3Toro
MOJX0Ja TPHUMEHSIOTCS HHCTPYMEHTANbHBIE CPENCTBA KOMIIOHEHTHOTO
(cOopounoro) mpoektupoBanus uHdopmarmonusix cucrem (R/3, BAANIV,
Prodisu ap.).

['maBHOE OTJIMYME TTOAXOA0B COCTOUT B TOM, YTO IPH HCHOJIb30BaHUHU
CASE-TexHON0rnM Ha OCHOBE PENO3UTOPHS NPH M3MEHEHUH NPoOIeMHOI
o0nacTy KaIblid pa3 BBINOJHAETCS T'eHepanusl MporpaMMHOrO obecrede-
HUSI, a IPU MCIOJIB30BaHUU COOPOYHOI TEXHOJIOTHH — KOH(UTYpHUpOBaHHE
MPOTPaMM U TOJBKO B PEIKUX CIydasX — MX rmepepadboTka.

1.3. Texnosaoruu pa3paéoTK IKCIEPTHHIX CHCTEM

TexHONOTHS CO3JaHKs MHTEIUICKTYAIBHOTO MPOTPaMMHOTO o0ecrede-
HUSI CYIIECTBEHHO OTIMYAETCS OT pa3pabOTKU TPAAMIMOHHBIX [IPOTPaMM C
HCIIOJIB30BaHMEM M3BECTHBIX aJITOPHUTMHYECKUX A3BIKOB (Tabir. 1.1).
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1.1.Oranuns cucrem HCKYCCTBEHHOI'0 MHTECJ/IVICKTA OT
00BIYHBIX nporpaMmMHbIX CUCTEM

[IporpamMmmupoBaHue B cuCTEMax TpaguuuoHHoe
XapakTepucTuka

HUCKYCCTBCHHOI'O MHTCIUICKTA nporpaMMupOBaHUe
Tun o6paboTkn CHUMBOJIBHBIN Yucnosoi
Merton OBPUCTUIECKHI TTOUCK TouHbIl aNTOpUTM
3ajaHue 11aros Hesasnoe SIBHOE
pelieHus
Hckomoe perienue Y 10BI€TBOPUTEIBHOE OnTumanbHOe
VYmpasnenue u nanueie | CMenIaHbl Paznenensr
3HaHuA Herounsle TouHble
Momuduxarmm Yactele Penkue

PaccmoTpuM oTpaGoTaHHBIE Ha CETOTHAIIHUNA ACHD JIEMEHTHI TEXHO-
norun co3nanust UMC Ha mpuMepe pa3pabOTKH SKCHEPTHBIX CHCTEM. DTOT
BBIOOP 00ycioBieH TeM, 4To DC MONy4riid BeChMa IMMUPOKOE PacipocTpa-
HEHHE BO MHOTHX cepax YelOoBeUeCKON NEeATSIHHOCTH, a TEXHOJOTHH UX
CO3/aHUs UMCIOT YHHUBEPCAJBHBIA XapakTep W He TPEOYIOT ammapaTHBIX
peanuzanuii.

OKCHEepTHBIMH CHCTEMaMH HA3bIBAIOT CJIOKHBIE MPOTPAMMHBIE KOM-
IUTEKCHI, aKKyMYJIHPYIONINE 3HAHUS CICIHAIHCTOB B KOHKPETHBIX TpE-
METHBIX 00JaCTAX M THPAKUPYIOIIUEC ITOT IMIUPUICCKHUIA OMBIT JJIs KOH-
CyJIbTallMi MeHee KBAITU(DHUIIMPOBAHHBIX MMOJb30BaTe e [4].

B cambix nepBbix OC He yUHTHIBAIOCH U3MEHEHHE 3HAHUHM, UCIOJb-
3YEMBIX B MPOLECCE PEIICHUS KOHKPETHOW 3amaun. X Ha3Bamu craTmye-
cknvu JC. Tunmunas cratndeckas DC COACPKUT CICIYIONINE OCHOBHBIC
KOMIIOHCHTHI:

— 0a3y 3HaHWI;

— pabouyro MaMsTh, HA3bIBAEMYIO TaK)ke 0a301 JaHHBIX;

— pemarteib (MHTEPIPETATOP);

— cucrteMy OOBsCHCHUH;

— KOMIIOHCHTHI IPUOOPETCHUS 3HAHUM;

— wuHTEpdENC ¢ MOIb30BaTEIEM.

baza 3nanmit OC npenHazHadeHa AJisi XpaHEHHs JOITOCPOYHBIX JTaH-
HBIX, OMHUCHIBAIOIIMX PacCMAaTPHUBAEMYIO 00JaCTh, M TPABWI, OMHCHIBAIO-
IIUX Tesiecoo0pasHbIe MPeoOdpa3oBaHus JaHHBIX 3TOH 00JIaCTH.
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basza manubIx (pabouast MaMsTh) CITYXHT U XPAHCHHUS TEKYIIUX JaH-
HBIX pelnraeMoi 3a/1aumu.

Pemiatens (uuTeprperatop) GoOpMUpPYET MOCIEAOBATENLHOCTD TIPHME-
HEHHS TIPABWI M OCYIIECTBIIIET MX 00pabOTKy, MCIIONB3Ys JAaHHBIE U3 pa-
Oouell maMsTH u 3HaHUs U3 b3.

CucreMa OOBSICHEHHH MOKA3bIBAET, KAKUM 00pa3oM CHUCTEMa TOJydH-
Jla pelICHUE 3a7aydl U KaKhe 3HaHUS MPU STOM HCHOJIB30BaTHCh. JDTO 00-
JIeT9aeT TECTUPOBAHNE CHCTEMBI U MOBHIIIACT JOBEpHE MOIB30BATENS K I10-
JMYYCHHOMY PEe3YJIbTaTy.

KomnoHeHTsl nprnoOpeTeHns 3HAHWKH HEOOXOAWMBI IS 3alOTHEHUS
OC 3HaHHUSAMU B JUAJIOTE C MOJIE30BATEICM-IKCIICPTOM, a TAKXKE I J00aB-
JIeHUA U MOAU(DUKAIINH 3aJI0’)KCHHBIX B CHCTEMY 3HAHHH.

K pa3pabotke IC mpHUBIEKAIOTCS CIICIUAIUCTHI U3 Pa3HBIX MPEIMET-
HBIX OOJ1acTeil, a UMEHHO:

— DJKCHepTHl TOU MPOOJIEMHOW 00JacTH, K KOTOPO# OTHOCSTCS 3aja-
gy, perraembie OC;

— HWHXCHEPHI MO 3HAHMSM, SIBIISIONIMECS CIICIUATUCTAMU IO pa3pa-
o6orkxe UUC;

— MPOTPaMMHUCTHI, OCYIIECTBISIONUE peanu3aimo JC.

DKCHePTHI MOCTaBIAIOT 3HaHUS B DC U OIICHUBAIOT MPAaBHILHOCTb T10-
JMy4aeMbIX Pe3yIbTaToB. VHKEeHEepHI M0 3HAHUSM MOMOTAIOT IKCIIEPTaM BbI-
SIBUTh U CTPYKTYPUPOBATh 3HAHUS, HE0OXoauMbIe 1iist pabothl DC, BBITION-
HSIOT paboTy MO MPEICTABICHUIO 3HAHWIA, BRIOMPAIOT METOABI 00pabOTKH
3HAaHUH, TPOBOIAT BHIOOP HHCTPYMEHTANBHBIX CPENCTB UIA peaH3alud
OC, HanboJee MPUTOTHBIX IS PEIICHUS MOCTABICHHBIX 3a/1a4.

IIporpammucTBl pa3pabaThIBalOT TporpammHoe obecmnedenue OC u
OCYIIECTBIISIIOT €r0 COTPSDKEHUE CO CPEMIOil, B KOTOPOI OHO OyAeT UCIOb-
30BaThCA.

JIrobast OC nomkHa UMETh, IO KpaiHel Mepe, ZBa peKUMa palboOTHI.
B pexxume mproOpeTeHus 3HaHUH SKCIEPT HAIIONHAET CUCTEMY 3HAHUSIMH,
KOTOpBIE BIOCIEACTBUU MO3BOJIAT DC caMOCTOATENbHO (6€3 moMoIu 3Kc-
IepTa) penaTh OnpeaeIéHHbIE 3a1a4i U3 KOHKPETHOU Mpo0IeMHOM obac-
TH. DKCIEPT OMUCHIBACT MPOOJIEMHYIO 007aCTh B BUIEC COBOKYITHOCTH JIaH-
HBIX U TpaBWI. [[aHHBIE OTIPENeNsIIOT 0OBEKTHI, NX XapaKTePUCTHKHN U 3Ha-
YeHWUs, CYIICCTBYIOIINE B 00JIaCTH SKCIepTH3bL. [IpaBuia onpenenstor B3a-
HUMHBIC CBS3H, CYIIECTBYIOIINE MEXAY JaHHBIMHU, U CIIOCOOBI MaHMITYITUPO-
BaHUS TAaHHBIMH, XapaKTePHBIE I PACCMATPUBAEMOTO KJlacca 3ajau.

B pexume koHCyNbTanuu moJib3oBaTenb DC co00MmaeT cucTeMe KoH-
KpPETHBIC JTAaHHBIC O PEIIacMOM 3afade M CTPEMHTCS MOIYYHThH ¢ e€ TOMO-
pio pe3yabTat. [lomp3oBaTenu-HecnenuanucTel oopamatorces k OC 3a pe-
3ylbTaTOM, HE yMes MOJIYYHTh €ro CaMOCTOSTENBHO, ITOJB30BATEIH-
CHCIHATHCTH HCTOIB3YI0T DC s YCKOPEHUs M O0JICTYeHHS MpoIecca mo-
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TydeHus pesynbraTta. Cieayer MoA4epKHYTh, YTO TEPMHUH <II0JIb30BATEIh>»
SIBIISICTCS MHOTO3HAYHBIM, TaK KaK HCIONB30BaTh JC MOTYT M 3KCHEPT, H
WH)KEHEp TI0 3HAHWAM, U mporpamMmuct. [lo3ToMy, Korjga XOTIT HOIYEpPK-
HYyTb, 9TO pedb UAET O TOM, I Koro jaenanack OC, HCIOIB3YIOT TEPMUH
«KOHCYHBIN TIOJIB30BATEIIb Y.

B pexxnMe KOHCYIbTaIMM BXOAHBIC JaHHBIE O 3a/ade MMOCTYIAIOT B
pabouyro mamsaTh. Pemarens Ha OCHOBE BXOJHBIX JaHHBIX M3 pabodvei ma-
MSATH U nipaBwi u3 b3 GopmupyeT pemienue. B oTimdme oT TpaauIMOHHBIX
MporpamMM KOMIBIOTEPHOH 00paboTku qaHHEIX JC MpH PEeLICHUU 3aaul He
TOJILKO HCIONHSCT MPEIIUCAHHYIO MOCIEIOBATEIEHOCTh ONEPAlii, HO H
cama opmupyer e€.

CylecTByeT IUPOKUN Kiacc MPHIOKCHHN, B KOTOPBIX TpeOyercs
YYUTBHIBaTh U3MEHEHUS, IIPOUCXOIAIINE B OKPYKAIOIIEM MHPE 32 BpeMs UC-
MIOJTHECHUS TPWIOKEHUS. [l pemeHns Takux 3a1ad4 HeoOXOIUMO TpUMe-
HATH AuHaAMu4Yeckue JC, KOTOpBIe HapsALy ¢ KOMIOHEHTAMH CTaTHYECKHX
CHCTEM coJepKaT MOACUCTEMY MOJEIUPOBAHUS BHEITHETO MHUPA U OJICHUC-
TEeMy CBSI3M C BHEITHUM OKpyXeHueM. [loacucrema MonenupoBaHys BHEII-
HEro MHpa HeoOXOoAMMa JJis TMPOTHO3MPOBAHUS, aHAIW3a U aJcKBaTHON
OIICHKH COCTOSHHUS BHEIIHEH cpenbl. MI3MCHEHUs OKPYXKCHHUS perracMoin
3amaun TpeOyroT M3MEHEHUS XpaHUMBIX B DC 3HAHUM, UIsI TOTO 94TOOBI OT-
pa3uTh BPEMEHHYIO JIOTHKY MPOUCXOJAIIMX B PEaTbHOM MHUpPE COOBITHIL.
KomnoHeHTa CBSA3M ¢ BHEIIHUM MHPOM aKTyajbHa Il aBTOHOMHBIX UHTEJ-
JIEKTyanbHBIX cucTeM (POOOTOB), a TAKXKe ISl MHTEIUICKTYAIbHBIX CHCTEM
ynpasieHus. CBS3p C BHEIITHNM MHPOM OCYIIECTBISCTCS Yepe3 CHUCTEMY
JATIUKOB U KOHTPOJUICPOB.

Tpynoémrkocts paspadotkun UV C B 3HAUUTENBHON CTETICHH 3aBUCHT OT
HCTIONB3YEMBIX HHCTPYMEHTAJIBHBIX cpedcTB. VHCTpyMeHTaIbHEBIE Cpea-
CTBa IS pa3pabOTKK MHTEIUIEKTYaIbHBIX MPUIOKEHUH MOXHO KITacCHU(H-
UPOBATH MO CICAYIOIINM OCHOBHBIM MapaMeTpaM:

— YPOBEHB HCIOJIB3YEMOTO SI3bIKA,

— MapaJurMbl IPOTPAMMHUPOBAHHS U MEXaHU3MEI Pealli3alluy,

— croco0 npencTaBiIeHus 3HaHNH;

— MEXaHU3MBI BBIBOJA U MOJICITHPOBAHUS;

— cpencTBa MpUOOpETEeHUs 3HAHUH;

— TEXHOJIOTHH Pa3pabOTKH MPHUIIOKCHUH.

YpoBeHb HCIIONB3YEMOTO S3bIKa. MOITHOCTh M YHUBEPCAIBHOCTD SI3bI-
Ka MMPOTrpaMMHPOBAHSI ONIPENEIIIeT TPYA0EMKOCTh pa3padboTku DC.

1. Tpamumuonsusie (B TOM YnCIC 0OBEKTHO-OPHEHTHPOBAHHBIE) S3bI-
k1 niporpammupoBanus tana C, C++ (kak mpaBuIito, OHH MCIIONB3YIOTCS HE
qutst co3nanust IC, a st CO3aHUsT HHCTPYMEHTAIIBHBIX CPEJICTB).
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2. CrenuanbHble SI3BIKU MPOrpaMMUpOBaHus (Hanpumep, s3bik LISP,
OpPHEHTHPOBAHHBIA Ha 00pabOTKY CIHCKOB; $3bIK JIOTMYECKOI'0 MpPOrpam-
mupoBanuss PROLOG; s3bik pekypcuBHbIx (pyHkuuii PEDAJL u T.1.).
Hx HepocTaTKkoM sIBIseTCSl cllabasi MPHUCIIOCOOICHHOCTh K OOBEIMHEHHUIO
¢ mporpaMMaMH, HallMCaHHBIMHU Ha SI3bIKaX TPaJUIMOHHOTO MPOTrPaMMHUPO-
BaHMUS.

3. HHctpyMeHTanbHBIE CpPENCTBA, COJCpIKalle MHOTHE, HO HE BCe
komnoneHtsl JC (nampumep, cuctema OPSDH, kotopas momnep:KuBaeT
MPOAYKIIMOHHBIN MOAXOA K mpejactaBieHuro 3HaHui; s36iku KRL u FRL,
ucronb3yemsle s pazpabotku IC ¢ (peiMOBBIM NpEICTaBICHUEM 3HA-
Huil). Takoe mporpaMMHOe obecrieyeHe NpeAHa3HAYeHO s pa3padoTdu-
KOB, BJIQ/ICIOIINX TEXHOJOTUSIMH NPOrPaMMHUPOBAHHS M YMEIOIIMX WHTETr-
pPHUPOBaTh Pa3HOPOHBIE KOMIIOHEHTHI B IIPOrPAMMHBIIT KOMILIEKC.

4. O6onouku DC o0mero Ha3HAYCHHS, COMEPKAIUE BCE TIPOrpaMM-
HbIE KOMIIOHEHTBI, HO HE MMEIOIINE 3HAHUH O KOHKPETHBIX MPEIMETHBIX
cpenax. CpencTsa 3TOTO THITA W TIOCIEIYIONIET0 HEe TPeOYIOT OT pa3padboT-
YMKa TPUIOKEHUS 3HaHHS NpOorpaMMHpoBaHus. [IpumepaMu SIBISIFOTCS
3KO, Leonardo, Nexpert Object, Kappa, EXSYS, GURU, AREE u np.
B nmocrnennee Bpemst BcE pexe yHoTpeOiseTcs TepMHUH «000JI0YKa», ero 3a-
MEHSIOT OoJiee HIMPOKUM TEPMHUHOM <«cpepa pazpabotku». Ecimm xorsr
MOJYEPKHYTh, YTO CPEJICTBO HCIIOIB3YETCSl HE TOJBKO Ha CTAANH pa3padboT-
KU TIPUIIOKEHUS, HO ¥ Ha CTa/USX HCIIOJIb30BAHUS M COIPOBOXKICHHMS, TO
YIOTPeOIAT TEPMUH «oNHas cpena» (completeen vironmentllns nox-
JlepyKaHusl BCETO IMKJIA CO3JaHUsI U COTMPOBOXKICHUS TPOrPAMM HCIOJb3Y-
FOTCS MHTETPUPOBaHHBIE MHCTpyMeHTalmbHBIC chucTeMsl Tuma WorkBench,
nanpumep KEATS [18], Shelly [16], VITAL [19].OCHOBHBIMH KOMITOHEH-
tamu cucremsl KEATS sieisirorest: ACQUIST —cpenctBa (hparMeHTHpOBa-
HUsI TEKCTOBBIX MCTOYHHKOB 3HAHUI, MMO3BOJISIOIINE Pa30UBaTh TEKCT WA
MIPOTOKOJI Oecebl C IKCIIEPTOM Ha MHOKECTBO B3aHMOCBSI3aHHBIX, aHHOTH-
pOBaHHBIX (HpParMeHTOB W co3AaBaTh MOHATUs (koHUenThl); FLIK — s3bik
NIPE/CTaBIICHUS 3HaHUH cpencTBamu (peiimoBoit Monesu; GIS —rpaduye-
ckuit nHTepdeiic, NCTIONB3yEMBIH IS CO3aHuUsI THIIEPTEKCTOB M KOHLETITY-
aNbHBIX MOJIENEH, a TakkKe ISl NMPOCKTUPOBAHUS (PEHMOBBIX CHCTEM,
ERI — unTepnipeTaTop mpaBui, pealn3ylonui Ipouexypsl IpsiMoro u o0-
patHOTrO BBIBOAA; TRI — MHCTpYMEHT BH3yalM3alliy JIOTHYECKOTO BHIBO/IA,
JIEMOHCTPHUPYIOIIHH TI0CIIEA0BATEILHOCTS BBITIOMHEHH TIpaBui; Tables —
uHTepdeiic MaHUTYIMPOBAHUS TAOIUIIAMHE, UCTIOJB3YEMBIMH ISl XPaHEHHUS
sHauuii B B3; CS — s3Ik omucaHus M PACIPOCTPAHEHUS OrPaHHYCHHUI;
TMS —HEMOHOTOHHASI CHCTEMA MTOAACPKAHUSA HCTHHHOCTH.

[Ipu ucronb30BaHUU WHCTPYMEHTApUsl JaHHOTO THIIA MOTYT BO3HHUK-
HYTb CIICAYIOIIIE TPYJHOCTH:
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a) YIPaBISIOIINE CTPATETHH, 3aJ0KEHHBIC B MEXaHW3M BBIBOJA, MO-
T'YT HE COOTBETCTBOBATh METOAAM PEIICHHSI, KOTOPBIC UCTIONB3YET 3KCIEPT,
B3aMMO/JICHCTBYIOIMHUN C JaHHON CHUCTEMOM, 9YTO MOXET MPUBECTH K Hedd-
(heKTUBHBIM, 2 BO3MOYKHO, M HETIPABUIILHBIM PEIICHISIM;

6) crocob mpeaCTaBICHUS 3HAHHM, MCHONB3YeMbId B HMHCTPYMEHTA-
PHUH, MaJI0 TIOJAXOJMT JUTsl ONMCAHUS 3HAHWK KOHKPETHOW MpeIMETHOU 00-
JaCTH.

Bonpmass dwacTte ASTHX TPYOHOCTEH paspemicHa B MPOOIeM-
HO/TIPEIMETHO-OPUEHTUPOBAHHBIX CpeicTBax pa3paborku UNC.

5. TIpoGueMHo/IpeAMETHO-OPUEHTUPOBAHHBIE 000JOUYKH U CPebl (He
TpeOYIOT 3HAHUSI IPOrPAMMUPOBAHUS):

— MpOoOJEMHO-OPUCHTHPOBAHHBIC CPEICTBA — TMPCIHA3HAYCHBI JUIS
pereHust 3amad OnpeneIEHHOTO Kiacca (3amaun MOUCKa, YIpaBICHUs, TIa-
HUPOBAHMS, MPOTHO3UPOBAHUS U JIP.) M COAEPKAT COOTBETCTBYIOIIUE ITOMY
KJIaCCy anbTePHATUBHBIC (PYHKIIMOHAIBHBIC MOTYJIH;

— MpeaMEeTHO-OPHEHTHPOBAHHBIE CPENCTBA — BKIIOYAIOT 3HAHUSA O
THTIAX MPEAMETHBIX 00JIaCTe|, 4TO COKpamaeT BpeMs pa3padbotku b3.

[Ipu wucmomp3oBaHUK 000JIOYEK ¥ Cpel pa3pabOTUMK MPHUIOKCHUS
MTOJTHOCTBIO OCBOOOYKAETCS OT MPOrPaMMHPOBAHUS, €r0 OCHOBHBIEC TPYIIO-
3aTpaThl CBs3aHbBI ¢ PopMUpoBaHuEM 0a3bl 3HAHUH.

IMapagurMpl MPOrpaMMHUPOBAHNS ¥ MEXaHU3MEI peanu3anun. Cro-
cOOBI peanm3anuy MEXaHH3Ma UCIIONHIEMBIX YTBEPIKICHHUA 4acTO HA3bIBa-
10T TIapajurMaMy IporpaMMHUpoBaHnsi. K OCHOBHBIM mapagurMaM OTHOCST
o (144201117 (H

— MpoIeIypHOE MPOTrPaAMMHUPOBAHNE;

— IporpaMMHpPOBaHHE, OPHCHTUPOBAHHOE Ha JTaHHEIC;

— MporpaMMHPOBaHUE, OPUCHTUPOBAHHOC HA IPABUIIA,

— 00BCKTHO-OPUECHTHPOBAHHOE MPOTPAMMHUPOBAHHE.

[Tapagurma mpoueaypHOTO MPOrPaMMHUPOBAHUS SIBISETCS CaMOM pac-
MPOCTPAaHEHHOM Cpelr CYMIECTBYIOMINX SA3BIKOB MPOrpaMMHUpOBaHus (Ha-
npumep, C u Pascal)B nporieaypHoii mapagurme akTUBHAs POJib OTBOIUT-
¢4 mporeypam, a He JaHHBIM; MpH4YEM JTro0asi mporeypa akTHBH3UPYETCS
BBI30BOM. [10100HBIE CITOCOOBI 3ajaHUs TTOBEJACHUS YIOOHBI U1 OTTUCAHMI
JIETCPMUHAPOBAHHON MMOCJICIOBATEILHOCTH JCHCTBUI OHOrO TMpolecca
WA HECKOJBKUX B3aUMOCBSI3aHHBIX MTPOICCCOB.

[Ipz wucmoNp30BaHMK TPOTPAMMHUPOBAHUSA, OPHUEHTHPOBAHHOTO Ha
JTAaHHBIC, aKTUBHAS POJIb MPUHAUICKHUT TAHHBIM, a HE MpoIeaypaM. 31ech
CO CTPYKTypaMU aKTHUBHBIX JAaHHBIX CBS3BIBAIOT HEKOTOPBIC JCHCTBUS
(mporteypsI), KOTOpbIe aKTHBH3HUPYIOTCS TOTZA, KOTAa OCYIIECTBICTCS
oOpallieHHIEe K 3TUM JTaHHBIM.
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B mapanurme, opueHTHPOBaHHOH Ha MpaBWIIa, OBEACHHUE OMIPEACIs-
€TCSl MHOYKECTBOM ITPABWII BUIA «yCIIOBUE—NIEHCTBUE». Y CJIOBHE 3a1aéT 00-
pa3 MaHHBIX, TPU BO3HHUKHOBEHUHM KOTOPOTO JCHCTBHE IpPaBHIA MOXET
OBITH BHITIONHEHO. [IpaBwia B JaHHOW MapajnrMe UrparoT TaKylo K€ POk,
KaK M ONepaTophl B MpoleaypHoi mapagurme. OIHAKO €CIH B TPOLEIYp-
HOM Mapajaurme MmoBeJeHNe 3a1a€Tcsl JETEPMUHUPOBAHHOM MMOCIIEI0BATEIb-
HOCTBIO OICPATOPOB, HE 3aBHCAIICH OT 3HAYCHUI 0OpabaThIBACMBIX JaH-
HBIX, TO B MTapajurMe, OPUCHTUPOBAHHOW Ha NpaBWIIa, IIOBEICHUE HE 3a1a-
éTcsl 3apaHee MPEIIUCAHHOW IOCIIEIOBATCIFHOCTRIO MPaBWi, a HOpMUPY-
€TCsl Ha OCHOBE 3HAYCHMH TAHHBIX, KOTOPHIE B TEKyIIHH MOMEHT oOpaba-
THIBAIOTCS MporpamMmoii. [1oax0/], OpreHTHPOBAaHHBIN Ha MpaBUia, YIOOCH
IUIsl OTIMCAaHWs TOBENEHUS, TMOKO W pPa3HOOOpa3HO pearupyromiero Ha
0oJbIIOE MHOTOO0Opa3ne COCTOSHUN TaHHBIX.

[Tapagurma OOBEKTHOTO HPOTPAMMHUPOBAHHUSA B OTIMYHE OT IIPOIlE-
IypHOH TapaJurMbl HE pa3felisieT MporpaMMy Ha MPOIEIyphl U TaHHEIC.
3mecs mporpaMMa OpraHHU3yeTcs BOKPYT CYIIHOCTEH, Ha3BIBa€MBIX O0BEK-
TaMH, KOTOPbIE BKIIOYAIOT JIOKAJBHbBIE TPOIEYPhl (METOBI) U JIOKAIbHbIE
nannsle (nmepemennsie). IloBenenne (PpyHKIMOHHUPOBAHKME) B ITOM mapa-
JIUTME OpTaHu3yeTcsl MyTEM IEPEChUIKH COOOIIEHHH MEXIy OOBEKTaMH.
OOBEKT, IOTYYUB COOOIICHNE, OCYIIECTBISET €r0 JOKATbHYIO HHTEpIpeTa-
I[UI0, OCHOBBLIBASICh Ha JIOKAJTBHBIX MPOIEIypax U JaHHBIX. Takol moaxon
MTO3BOJISICT OMMCHIBATH CIIOKHBIE CHCTEMBI HanOojee eCTeCTBEHHBIM o0Opa-
30M. OH 0coOeHHO ynoOeH i nHTerpupoBaHHbIX OC.

Cnioco6 npeacraBjieHus 3HaHuii. Hammune MHOTHX crioco00B Tpen-
CTaBJICHUS 3HAHUHA BBI3BAHO CTPEMJICHHEM TPCACTABUTH PA3IUYHBIC TUITBI
MpoOJIeMHBIX cpell ¢ Haubonbimed 3¢hdexTuBHOCTEI0. OOBIYMHO CHOCO0
npenacraBicHus 3HaHWA B DC XapakTepU3YIOT MOJCIBI0 TPEACTaBICHUS
3HaHUH. THUNWYHBIME MOJEISIMHU TIPEICTABICHUS 3HAHUH SIBISIOTCS TIPABH-
na (mpoaykuuu), Gpeimbl (MM 0OOBEKTHI), CEMAHTHYCCKHE CETH, JIOTHYe-
ckue ¢popmynsl. MTHCTpyMEHTaIbHBIE CpEACTBA, MMEIOIIIE B CBOEM COCTaBe
Ooyiee OJHOW MOJIETU TPEACTABIICHUS 3HAHWUN, HA3BIBAIOT THOPHUIHBIMU.
BonbIIHCTBO COBPEMEHHBIX CPEICTB, KaK MPaBUIIO, HCIOIB3YeT 0OBEKTHO-
OpUEHTHUPOBAHHYIO MAapaJurMy, OOBbSIUHEHHYIO C MapagurMOd, OPHEHTH-
poBaHHO# Ha mpaBmia. OIHO M3 COBPEMEHHBIX CPENICTB, O3BOJIAIONIECE HC-
MOJIb30BaTh ILIEJNBIH DS MOAXOZOB, oOeclieuuBaroliee IMOMAEPKKY Mpo-
TpaMMHPOBAHUS HA OCHOBE NPaBWI, OOBEKTHO-OPHEHTHPOBAHHOTO M TIPO-
LEAYPHOTO MporpaMMupoBanus — 310 36K CLIPS.

S3pik CLIPS ({Ha3BaHHe KOTOPOTO MPEACTABISAET COOOM COKpAIlCHHE
or C Language Integrated Production Systen+ npoaykunoHHas cucTe-
Ma, HHTErpupoBaHHas ¢ s3bikoM C) ObLI pa3paboTaH ¢ HCIOIB30BAHHEM
s3pika nporpammupoBanus C B Kocmuueckom nientpe NASA/IKOHCOH.
Iepen pazpaboTarKkaMu 3TOTO SA3BIKA OBIIa TOCTAaBICHA KOHKPETHAS 3a/1a9a —
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o0ecreunTh MOJHYI0 MTEPEeHOCUMOCTh, HU3KYI0 CTOUMOCTD M MPOCTYIO WH-
TErparuio ¢ BHEIIHUMHU cucteMamu. [lepBonadansao CLIPS obecneunBan
MOAIEPXKKY TOJIBKO MPOTPAMMHUPOBAHHSI Ha OCHOBE MPaBHI (OTCIOIA TIPO-
HCXOMUT YacTh €ro 0003HAYECHWS KaK <«IIPOMAYKIHOHHOW CHCTeMBI»). Ho
yxe B Bepcun 5.0 s3p1ka CLIPS BBeieHa nmoamepikka mporeaypHoro u 00b-
€KTHO-OPHUEHTHPOBAHHOT'O IIPOrPAMMHUPOBAHHSI.

B03MOXHOCTH JTIOTHYECKOTO BBIBOJIA M TPEICTABICHHS, MPEIOCTaB-
JsieMble OCHOBAaHHBIM Ha TIpaBWIaX s3bIKOM mporpammupoBanus CLIPS,
aHAJIOTUYHBI BO3MOXKHOCTSIM si3bika OPS5,H0 sBnsitoTCcs 60Jee MOITHBIMH.
Mo cBoeii cuHTakcnueckor cTpykrype npasmwia CLIPS Becema Hamomuna-
0T MpaBuIIa, MPUMEHSIEMbIE B TaKUX sI3bIKax, kak Eclipse, CLIPS/R2: Jess,
Ho CLIPS momnepxuBaer TOIBKO MpaBUiIa MPSMOTO JIOTHYECKOTO BHIBOAA.
S3wik nporpammupoBanusi CLIPS, m03BoIsoNIMiA HCTIONB30BATh LEBIH S
MOJIXOJIOB, o0ecreurnBaeT NOAAePIKKY MPOrPaMMHUPOBAHUsSI Ha OCHOBE Ipa-
BWJI, 00BEKTHO-OPHUEHTHPOBAHHOTO M MPOLEAYPHOIO MPOrPaMMHUPOBAHHSI.
Takum o6pasom, cerogus CLIPS —310 addexTrBHOE CpencTBO pa3pabOTKu
9KCTIEPTHBIX CHCTEM.

MexaHu3Mbl BbIBOJA M MojJenupoBanus. B cratndeckux IC enuHcrT-
BEHHBIM aKTUBHBIM arcHTOM, U3MCHSIONUM HH()OPMAIUIO, SIBISCTCA MeXa-
HHU3M BBIBOJIA SKCIIEPTHOM cucTeMbl. B nuHamudecknx DC u3MeHEHUe JlaH-
HBIX MPOUCXOTUT HE TONBKO BCICICTBHE (DYHKIIMOHHPOBAHUS MEXaHH3Ma
HCTIONTHSIEMBIX YTBEP)KACHHM, HO TAKKe B CBSI3M C M3MEHEHUSIMU OKpYXKe-
HUS 3aJ1a44, KOTOPBIE MOJCITUPYIOTCS CIEIHUANTEHOW MOJCHCTEMON FITH T10-
CTYNaloT M3BHE. MeXaHM3Mbl BbIBOJIa B Pa3lUYHBIX CPElaX MOTYT OTJIH-
4aThCs CIIOCO0AMHU PeaTH3aliH CICIYIOIIUX IPOICTyp.

1. CrpyxkTypa nporiecca MmoJIydeHUs PeIIeHus.

— TOCTpPOCHHUE JIepeBa BBIBOJA HA OCHOBE 00ydYaronieil BEIOOpKU (MH-
IYKTHBHBIE METOJIBI IIPUOOPETEHNUS 3HAHUI) U BBIOOP MapIIpyTa Ha JIepeBe
BEIBOJIA B PSXKUME PEUICHUS 3a1a4H;

— KOMIWJISIIKSL CETH BBIBOJA M3 CHEHU(DUYESCKUX MPABUI B PEIKHME
MpUOOPETEHUS 3HAHUI U MMOWCK PEIICHUS Ha CETH BBIBOAA B PEXKHUME PEIlie-
HUS 3a71a4H,

— TCHEepalus CCTH BBIBOJA M TIOUCK PEIICHUS B PEKUME PEIICHUS 3a-
Jlau¥, MPU 3TOM TeHepallMsi CEeTH BBIBOJA OCYILECTBISETCS B XOJE BBIMOJ-
HEHHS OICpallid COIMOCTABICHUS, OMNPEICIAIONICH Mapbl <dIPaBUIO—
COBOKYITHOCTh JIAHHBIX», HA KOTOPBIX YCJIOBHSI 3TOTO HpaBHJa yIOBJIETBO-
PAIOTCS;

— B pexume perieHus 3anad JC OCyIIeCTBISIET BIPAOOTKY MPaBIIo-
MOJOOHBIX MPEANOIoKeHHM (MPU OTCYTCTBHH JOCTATOYHON HH(pOpMAIMU
IUTSL PEIICHNS); BBITIOIHEHNE PACCYKACHUH M0 000CHOBaHHIO (OmpoBepxke-
HUIO) MPEANOI0KEHHIA; TeHEPAIMIO aTbTEPHATUBHBIX CETEll BBIBOJA; MTOKUCK
pELICHHs B CETSX BHIBOJA.
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2. Tlouck (BBIOOp) peLIEHHS:

— HampaBJICHHUC TIOUCKA — OT JAHHBIX K IICNH, OT IeNieH K aHHBIM,
JIBYHAIIPABJICHHBIH MTOUCK;

— TMopsAmoK mepebopa BEpPIINH B CETH BBIBOJIA — WIOWCK B IIUPHHY,
IpH KOTOPOM CHavajga 00padaThIBAIOTCS BCE BEPINUHBI, HETIOCPEICTBEHHO
CBsI3aHHBIC C TEKYIIEH 00padaTeiBacMoii BepmuHOil G; «IOUCK B TIIYyOHHY»,
KOTJIa CHavaja pacKpbIBaeTCs OJHa Hanboee 3HaunMast BepiuirHa — Gy cBsi-
3aHHas ¢ Tekymed G, 3arem BepmmHa G; nemaercs TEKyIIew, W s Heé
packpbIBaeTcs OfHa HanboJee 3HaunMas BepiinHa Gy U T. 1.

3. Tlporecc reHepanuy Mpearno0KEeHHH U CETH BHIBOIA!

— PCKUM — FCHEpalus B PeKUME MPUOOPETCHHS 3HAHUH, TeHEpaIus
B PESXKHUME PEUICHUS 3a/1a4H;

— TMOJTHOTAa TeHEePHPYEMOU CETH BBIBOAA — OTIEPALUS COMOCTABIICHHS
MIPUMEHSETCS KO BCEM TPaBWJIaM U KO BCEM THIIAM YKa3aHHBIX B IIPaBHIAX
CYIIHOCTEH B KaXKJIOM IHKJIe paboThl MexaHu3Ma BbiBoja (0becmeunBaeTcs
MOJIHOTa TEHEPUPYEMON CETH); WCIOIB3YIOTCS Pa3IHdIHBIC CPEACTBA IS
COKpAIICHUSI KOJMYECTBA MPaBWJA W (HJIM) CYIIHOCTEH, YYaCTBYIOIIMX B
OTepalyy COMOCTABJICHUS; HAIPUMED, MPUMCHSICTCS allTOPUTM COIOCTaB-
JICHUS WM MCTIONB3YIOTCS 3HAHHUS Goliee 00IIero xapakrepa (MeTasHaHus).

MexaHu3M BBIBOAA ISl IWHAMHYECKUX MPOOJIEMHBIX CpeXl JOTOIHH-
TENBHO COJACPXKUT. IUIAHHPOBIIVWK, YIPABISIFONUN IesTenbHOCThI0 OC
B COOTBETCTBHHM C TPUOPHUTETAMH; CPEACTBA, TapaHTHPYIOUINE MOIyde-
HHUE JYYIIero pPEIIeHUs B YCIOBUSAX OTPAHUYCHHOCTH PECYPCOB; CHCTEMY
MOJICPIKAHUS WCTUHHOCTH 3HAYCHHUN TEPEMCHHBIX, HM3MCHSIONIMXCS BO
BpPCMCHU.

B muHaMUYecKMX HHCTPYMEHTAIBHBIX CPEICTBaX MOTYT OBITH peaiu-
30BaHbI CICAYIOIINE BAPUAHTHI MOJICHCTEMBI MOJICITUPOBAHUS:

— CcHCTeMa MOJICTHPOBAHUS OTCYTCTBYET;

— CYIIECTBYET CHCTEMa MOJICIMPOBAHMS OOIIET0 HAa3HAYCHUS, SB-
JISIOIIASICS YaCThIO HHCTPYMEHTABHON CPEJIbI;

— CYIIECTBYET CICIUATU3UPOBAHHAS CHUCTEMa MOJCIHPOBAHUS, SB-
JISIOIIASICS. BHEIIHEH 10 OTHOIIEHHIO K IMPOTrPaMMHOMY OOECTICYeHHIO, Ha
koTopoM peanuzyercs IC.

CpenctBa mpuoOpeTeHHs 3HAHUI. B HHCTPYMEHTANBHBIX CHCTEMAax
OHH XapaKTEePU3YIOTCS CICAYIOIIUMHE MPH3HAKAMU:

1. YpoBeHb s3bIKa IPUOOPETEHUS 3HAHUIN

— (opManbHEI A3BIK;

— OTpaHUYCHHBIN CCTCCTBCHHBIN S3HIK;

— S3BIK IUKTOTPaMM U H300pakeHui;

— ES u s13p1k n300paxeHuii.
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2. Tun nproOpeTacMbIX 3HAHHIA:

— JaHHbIe B BUJAE TaONHIL, COJASPKAIINX 3HAYCHUS BXOJIHBIX U BbI-
XOJIHBIX aTPHOYTOB, MO KOTOPBIM WHIYKTUBHBIMH METOJAMH CTPOMTCS Jie-
PEBO BHIBOJIA;

—  CHeNHUaTn3UpOBAHHbBIC IPABUIIA;

— o0mye ¥ crenruani3npOBaHHbIC PABHIIA.

3. Twum nproOperaeMbIX JaHHBIX:

— aTpuOyTHI ¥ 3HAYCHUS,

—  O0OBEKTHI,

— KIAcChl CTPYKTYPHPOBAaHHBIX OOBCKTOB M WX 3K3EMIULIPHI, MOTY-
YarOIUe 3HAYCHUS aTPUOYTOB IMyTEM HACIICIOBAHUS.

IIpomblIlLIEHHAS] TEXHOJIOTHSI CO3/IaHUSI MHTEIUIEKTYaJIbHbBIX CUCTEM
BKJIFOYAET CJICIYIOIINE TAIBI:

— HCCIIEZIOBAaHUE BHIMOIHUMOCTH POCKTA;

— pa3paboTKy OO0IIeH KOHIETIITUH CHCTEMBI;

— pa3paboTKy M TECTHPOBAHHE CEPUU MPOTOTHUIIOB,;

— pa3paboTKy M HCIIBITAaHHE TOJOBHOTO 00pasIa,;

— pa3paboTKy U MPOBEPKY PACHIMPCHHBIX BEPCUI CUCTEMBI;

— TPUBS3KY CHCTEMBI K peasibHO# paboueii cpeze.

Ipoextupoanre 3C 0CHOBaHO Ha TPEX TTABHBIX MPUHITUITAX

1. MouHocTh JKCIEPTHOH CHUCTEMBI OOYCIIOBJICHA NPEXKIE BCETO
MOIIHOCTHIO b3 ¥ BO3MOXXHOCTSAMU €€ MOTIONHEHUS M TOJNBKO 3aTEM — UC-
MOJIb3yEMBIMU METOAaMH (IpolieIypaMu) 00paboTKu HHPOPMAIIHH.

2. 3HaHus, TO3BOJIAIONIME DKCIEPTY (MK SKCIIEPTHOM CHCTEME) IT0-
JIYYHUTh KadeCTBEHHbIE M 3(eKkTHUBHBbIC pelleHus 3ajad, SBISIOTCS B OC-
HOBHOM 3BPHUCTHYECKHMH, IMITHUPHUECKUMH, HEONpPEACIEHHBIMH, MPaBJIO-
TOTOOHBIMH.

3. HedopMmanbHblii XapakTep peIIaeMbIX 3a1ad W HCIOIb3yEMBIX
3HaHUI JIeJaeT HeOOXOIUMBIM 00ECIICUCHIE aKTUBHOTO JIUAJIOTa MOJTh30Ba-
tesist ¢ OC B mporiecce e€ padoTHI.

Ilepen Tem kak mpUCTYnHTh K pazpadorke IC, HHKEHEP O 3HAHUIM
JIOJDKEH PacCMOTPETh BOTIPOC, CIEAYET JIn pa3padateiBath DC ISl JTaHHOTO
npwioxeHus. [10J0KHUTeNBHOE pEellIcHIE MPUHUMACTCS TOTa, KOTa pa3pa-
6oTtka OC BO3MOXKHA, ONPABJIaHHA, U METOJIbI HHXCHEPUH 3HAHUN COOTBET-
CTBYIOT peliaeMoi 3aade.

Yt0o06s1 pa3padboTka IC ObUTa BOZMOXHON JJII JTAHHOTO MPHIIOKECHHUS,
HE0OX0IMMO BBITIOJTHEHHUE, TT0 KpalHeH Mepe, CIAeIYIONX TPeOOBaAHMIA:

— CYIIECTBYIOT HKCIEPTHl B TAHHOW O0JNACTH, KOTOPHIE PEIIaloT 3a-
Jlady 3HAYUTENBHO JIyYIlle, YeM HAaYWHAOLIHNE CTICIIHANUCTBI;

— DOKCIEPTHI CXOJSTCS B OICHKE IpPEIaracMoro peIIcHHs, TaK Kak B
TIPOTHBHOM cltydae Oy/ieT HEeBO3MO)KHO OIIEHHTh KauecTBO paspadboranHoii JC,;
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— 9KCMepTHI CIOCOGHBI BepGaan3oBaTh (BBIPA3UTH HA ECTECTBEHHOM
SI3BIKE) U OOBSICHUTE UCIIONB3yEMbIE HMH METOIBI, HHAYEC TPYIHO PACCUUTHI-
BaTh Ha TO, YTO 3HAHMS IKCTIEPTOB OYAYT <H3BJICUCHBI» U 3a10keHbI B DC;

— pelieHue 3a1a9 TPeOyeT TOIBKO PaCCYKACHHM, a He NEeHCTBUH;

— 3ajaya He JOJDKHA ObITh CITMIIIKOM TPYIHOH (T.e. €€ peleHue T0IK-
HO 3aHUMATh y 3KCIIEPTa HECKOJIBKO YaCOB WM JIHEH, a HE HeeNb UITH JICT);

— 3ajJada XOoTs U HE JOJDKHA OBITh BhIpakeHa B (hOpPMAIILHOM BHJIE,
HO BCE K€ JOJDKHA OTHOCUTBCS K JOCTATOYHO <TIOHSATHON» M CTPYKTYPHPO-
BaHHOW 00JIACTH, T.€. TOJKHA CYIIECTBOBATH BO3MOXKHOCTh BEIICIICHHUS OC-
HOBHBIX TIOHSTHIA, OTHOIICHUH U CLIOCOOOB MOYYCHHS PEIICHUS 3a1a4H;

— peUICHUE 33/1a4¥ He JOJDKHO B 3HAYUTEITLHOM CTETICHH OMUPATHCS Ha
<«GJIpaBblii CMBICI (T.€. MIUPOKHI CIIEKTP OOUIMX CBEICHUI O MHUPE U O CIIO-
cobe ero GyHKIIMOHUPOBAHUS, KOTOPBIE 3HAET M YMEET UCTIOIBh30BATh JTF000
HOPMAJTBHBIH YEJIOBEK), TAK Kak MOJM0OHBIC 3HAHMS TTOKA HE YIaéTcs B I0CTa-
TOYHOM KOJIMYECTBE 3aJI0KHUTh B CHCTEMBI HCKYCCTBEHHOTO MHTEILIEKTA.

IIpunoxxerne cootBeTcTBYeT Meroaam OC, ecnu pemiaemas 3ajada
00JamaeT COBOKYIMHOCTRIO CICAYIONINX XapaKTePUCTHK:

— 3aJada MOXeT OBITh €CTECTBEHHBIM 00pa30M pelIeHa IIOCPEICTBOM
MaHUMYJIUPOBAHUS CHUMBOJAMHU (C TIOMOIIBIO CHMBOJIHUECKUX PACCYXKIe-
HUIf), 2 He MAHHIYJIUPOBAHUS YHUCIIAMH, KaK MPHUHATO B MAaTEMATHYECKUX
METOJIaX U B TPAIUIIMOHHOM MIPOTPAaMMHUPOBAHUH;

— 3ajJada JOJDKHA UMETh SBPHCTHYECKYIO, a HE alTOPUTMHYCCKYIO
MPHUPOJY, T.€. € pEelICHUE JTOJDKHO TPEeOOBATh IPUMCHEHUS IBPUCTHICCKIX
npaswit. J[ist 3amad, KOTOpble MOTYT OBITH TAPAHTHPOBAHHO pelieHbl (pH
COOJIOZICHNN 3aJaHHBIX OTPAHWYCHHUIT) C TIOMOIIBI0 (POPMATBHBIX TMpPOIIE-
Iyp, CYIIECTBYIOT OoJiee 3P PeKTUBHBIC MOAXO0IBI, YeM TexHoJoruu JC.

IIpu pazpabotke DC, Kak MpaBUIIO, UCTOIL3YETCS KOHIETIUS OBICT-
pOTO TPOTOTHIIA, CYTh KOTOPOH 3aKITFOUACTCS B TOM, YTO Pa3pabOTUUKU HE
MIBITAIOTCS Cpa3y IMOCTPOUTH KOHEUHBIH NpoaykT. Ha HadaapHOM 3Tame OHU
CO3[af0T MPOTOTUI (BO3MOXHO, HE eAMHCTBeHHbIN) DC, yIOBIETBOPSIO-
IMHA IBYM HPOTHBOPEUYHUBEIM TPEOOBAHMSIM: YMEHHE PEIIaTh TUIIHMIHBIC 3a-
JTa9¥ KOHKPETHOTO MPIIIOKCHHS U HE3HAYUTEIBHEBIC BPEMsI U TPYTOEMKOCTh
ero pa3paboTku. IIpu BEITIOMHEHNH 3TUX YCIOBHI CTAHOBHTCS BO3MOKHBIM
MapajuieIbHO BECTH MPOIECC HAKOIUICHUS M OTIAJKH 3HAHHMA, OCYIICCTB-
JSIEMBII  9KCIIEPTOM, ¥ Tporiecc BbiOopa (pa3paboTKu) MPOrPaMMHBIX
CPEICTB, BBHIIOTHICMBIA HHKCHEPOM I10 3HAHWSIM M MPOrpaMMuUcTaMu. J{is
YIOBJIETBOPEHHS yKAa3aHHBIM TPEOOBAaHMSIM IPU CO3TAHWU MPOTOTHIIA HC-
MOJIB3YIOTCSL Pa3HOOOpa3HbIC MHCTPYMCHTATIBHBIC CPEIICTBA, YCKOPSIOIIHE
IIpoIiecc IPOCKTHPOBAHUS.

TpagunuonHas TexHoNOTUs peanu3anuu JC BKIIOYACT MIECTh OCHOB-
HBIX 3TanoB (puc. 1.3): uaeHTHHUKANNIO, KOHIIENTYaIn3aluio, GopMainsa-
IHIO, BBITIOJIHEHUE, TECTUPOBAHMKE, OTBITHYIO dKcIuTyaranuio [11].
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Puc. 1.3.9Tansl pa3paboTKH IKCHEPTHBIX CHCTEM

Ha sTane mpeHTH(UKAUIMU ONpeNenstoTcs 3a1adu, MOJIekKalie pe-
LIEHUIO, eI pa3pa0dOTKH, 3KCIIEPTHI U THITHI IT0JIb30BATEICH.

Ha sTane xoHmenTyanu3aluu MPOBOAMUTCS COAEPKATEIBHBIA aHAIU3
poOJIEMHOM 001acTH, BBISBIISIOTCS HCIOJIb3YEeMbIe TIOHATHS U UX B3aHMO-
CBS3H, ONPEAEISIOTCS METObI PEILICHUS 3a1a4.

Ha srane dopmanuzanyum BeIOMParOTCSI HHCTPYMEHTAIIBHBIE CPEICTBA
U CcIIOcOOBI MPECTABICHHS BCEX BUIOB 3HAHUM, ()OPMATU3YIOTCSI OCHOBHBIE
MOHSTHS, OMPENENIIOTCS CIOCOOBI HHTEPIPETAINH 3HAHUHM, MOJEINPYETCS
paboTa CHCTEMBI, OLIEHUBACTCS aIEKBATHOCTh CUCTEMBI 3a(hMKCHPOBAaHHBIX
MOHSTHH, METOOB PEIICHNUS, CPEICTB MPEACTABICHUS 1 MAaHUITYTUPOBAHUS
3HAHHUSAMH PAacCMATPUBAEMOM MPEIMETHOM 00JIacTH.

Ha aramne BBINOJIHEHUSI OCYLIECTBIISICTCS 3allOJHEHHE 0a3bl 3HAHUH.
B cBs3u ¢ TeM, uTo ocHOBoM OC SABIAIOTCS 3HAHMS, JAHHBINM 3Tal ABISIETCS
OJTHMM M3 CaMBIX B2)XHBIX M caMbIX TpynoéMmkux. [Iporecc nmprobpereHus
3HaHUI pa3leNndioT Ha U3BJICUCHUE 3HAHUH B AUANOre ¢ dKCIepTaMu; opra-
HHU3aLMIO 3HaHWH, obecreunBalomyo 3(QGEeKTHBHYIO pPadOTy CHCTEMBI, U
IIpe/ICTaBIIcHNE 3HAaHUH B BHJE, <«qroHsTHOM» DC. IIponecc npruodbpereHus
3HaHMI OCYIIECTBIIACTCS MHXEHEPOM I10 3HAHUSIM Ha OCHOBE aHANN3a Jes-
TEJILHOCTU JKCIIEpTa 110 PEIIEHHIO peanbHbIX 3afad. [Ipobiemsl mpuobpe-
TEHUs 3HAaHWUU TTOJIPOOHO OTIMCAHEI B Ti1aBe 4.

Ha sTane TecTupoBaHUs 3KCIEPT U MHKEHEP 10 3HAHMSAM B MHTEpakK-
TUBHOM DEXHME C HCIOJb30BAHUEM JHANOTOBBIX U OOBSICHUTEIBHBIX
cpencTB mpoBepsitoT komnereHTHOCTh JC. IIpomecc TectupoBaHHs mHpo-
JIOJDKAeTCsl 0 TeX IMOp, MOKa 3KCIEpT HE PEILIMT, UYTO CHCTeMa JOCTHUriIa
TpeOyeMOoro ypoBHsI KOMIIETEHTHOCTH.
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Ha sTtame onbITHOH SKCIUTyaTaIiuy IposepsieTcs npuronnocts DC s
KOHCUYHBIX TOJb30BaTeneil. [lomydeHHbIe pe3ymbTaThl MOTYT IMTOKa3aTh He-
00X0TMMOCTP CyIIecTBeHHOUN Moaudukanuu IC.

IIponecc cozmanmst OC HE CBOTUTCS K CTPOTOH MOCIEA0BATEIHLHOCTH
MIEPEYHCICHHBIX BEINIC 3TAnoB. B xone pa3pabOoTKU MPUXOTUTCS HEOIHO-
KpaTHO BO3BpAIaThCS Ha 0ojee paHHUE dTalbl M IepecMaTpHUBATh IPUHS-
TBIE TAM PEIICHHS.

WHCTpyMeHTaNBHBIC CPEACTBA PA3IMYalOTCsA B 3aBHCUMOCTH OT TOTO,
KaKyI0 TEXHOJIOTHIO pa3paboTku IC OHH JOMYCKarOT. MOXHO BBIICTHUTH,
10 KpaifHel Mepe, 9eThIpe Mmoaxoa K pa3padborke IC:

— MoIXo0j, 0a3UPYIONIMIACS Ha TOBEPXHOCTHBIX 3HAHUSIX;

— CTPYKTYPHBIH MOJIXON;

— TMOJXOJ, OCHOBAaHHBIN HA TITyOMHHBIX 3HAHUSAX;

— CMCIIAHHBIN MOAXO0J, OMHUPAIOIIUICS HA HCIIONH30BAHUEC TOBEPX-
HOCTHBIX U TTTYOMHHBIX 3HAHUU.

[ToBepXHOCTHBIN IMOAXOJ MPUMEHSIETCS IS CIOXKHBIX 3a/1a4, KOTOPBIE
HE MOTYT OBITh TOYHO OIMMCAHBI. Ero CyITHOCTH COCTOMT B HOJYYE€HHUH OT
9KCIEPTOB (PpParMEHTOB 3HAHUI, pEIEBAaHTHBIX perraeMoi 3amave. [lpum
9TOM HE MPEINPUHUMACTCS MOMBITOK CHCTEMATHYECKOTO WM TITyOMHHOTO
M3y4YeHHUs OOJIACTH, YTO MPEIOIpEenelseT HCIONb30BaHUE IOWCKAa B IIPO-
CTPaHCTBE COCTOSIHUH B KayeCTBE YHHUBEPCAIBHOTO MEXaHHU3Ma BBHIBOJA.
O6pryHO B OC, WCMONB3YIOMMX JTAaHHBIA TIOJXOJ, B KadecTBe cCrocoda
MIPECTaBICHAS 3HAHUN BHIOMPAIOTCS MpaBHJIa. Y CIIOBHE Ka)KJOTO IpaBHIia
ompenenseT o0pa3ell HEKOTOPOW CHUTYallld, B KOTOPOW MPABUIO MOXKET
OBITh BBHITIONIHEHO. [IOMCK pEHICHUs COCTOUT B BBIMIOJHCHHUU TEX TPABHII,
00pa3mpl KOTOPBIX COIOCTABISIOTCS C TEKYIIMMH HaHHBIMH. [lpm 3TOM
MPEIoIaraeTcsi, 9YT0 B IPOIECCe MOUCKA PEHICHUS IMOCICIOBATEIBHOCTh
(hopMHUpyEeMBIX TaKUM 00pa3oM CHTyaluii He 000pPBETCS J0 MOYUCHUS pe-
IICHUS, T.€. HE BOZHUKHET HEM3BECTHOM CHUTYAIllH, KOTOpas HE COOTBETCT-
BYET HU OJTHOMY MpaBmITy. JIaHHBINA MOIXO/ C YCIIEXOM MPUMEHSICTCS K ITH-
POKOMY KIJIACCY MPHIIOKCHUMN, HO OKa3biBaeTCs HEI(P(HEKTUBHBIM B TEX CITy-
Yasix, KOT/Ia 3a/1a4a MOKET CTPYKTYPHPOBATHCS WITH [T €€ PEIIeHUs] MOXKET
HCTIOJIB30BATHCSI HEKOTOPAst MOJEIb.

CrpykTypHbI oaxox Kk noctpoenuto DC npeaycMaTpuBaeT CTPYKTY-
pU3aIMo 3HaHUK pobsIeMHON obnacTu. Ero mosiBieHre 00yCIOBICHO TEM,
YTO JUTA Psifia MPIIOKCHUN TIPUMCHEHUE TCXHUKU TTOBEPXHOCTHBIX 3HAHUMN
He oOccrieunBaeT pemieHus 3anaun. CTPYKTYpHBIH MOJXOA K TOCTPOCHHUIO
OC BO MHOTOM TIOXO0 Ha CTPYKTypHOE MporpaMMmupoBanue. OQHAKO TPH-
MeHuTeNbHO K DC pedb UIET HE O TOM, YTOOBI CTPYKTYpHUPOBAHHE 33]Ia9H
OBLIO TOBEICHO IO TOYHOTO anropuTMa (KaK B TPaIUIIHOHHOM IIPOTPaMMH-
pOBaHWH), a TPEIIIONAraeTCs, YTO YaCTh 3aJaYH PEIIacTCs C TIOMOIIBIO IB-
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pucTHIecKoro moucka. CTPYKTYPHBIH MOIXOA B PA3TUYHBIX IPHIIOKEHISIX
1esIecoodpa3Ho COYeTaTh ¢ HOBEPXHOCTHBIM HIIH TTyOWHHBIM.

IIpu rmy6uHHOM TTOX0e KOMIeTeHTHOCTh DC 6a3upyeTcst Ha MoJie-
JI1 TOW MPOOJIEMHOM Cpefbl, B KOTOpOl oHa padoTaet. Momens MOKET ObITh
olpeieNicHa pasIMIHBIME criocobaMu (IeKIapaTuBHO, mpoieaypHo). Heo6-
XOIMMOCTB HMCTIOJIB30BaHMS MOJIENICH B psiie MPIIIOKEHIA BBI3BaHA CTPEM-
JICHWEM HCIPaBUTh HEJOCTATOK ITOBEPXHOCTHOTO ITOJXO0JA, CBS3aHHBIH C
BO3HMKHOBEHHEM CHUTYyallMii, HE OIMCAHHBIX NpaBWJIAMH, XPaHAIIUMHCS
B b3. DkcnepTHbie cucTeMbl, pa3pabOTaHHBIE C MPUMEHEHHEM TIIyOWHHBIX
3HaHMH, IPH BOZHUKHOBEHUH HEU3BECTHON CHTYaIlMH CIIOCOOHBI CaMOCTOSI-
TEJIFHO ONPENEeNIUTh, KaKHe ICHCTBHS CIEIyeT BBHINOJIHHUTH, C MOMOIIBIO
HEKOTOPBIX OOLIMX MPUHIMUIIOB, CIIPABEUIMBBIX JUIl JaHHOW 00JIacTH JKc-
MIEPTHU3BL.

['myOuHHEIN oaX01 TpeOyeT SBHOTO OMHCAHUSA CTPYKTYPHI U B3aHMO-
OTHOWICHUHA MEXIy Ppa3INIHBIMH CYIIHOCTAMHU MpPOOJIEeMHON OO0NacTH.
B sTOoM momxome HEOOXOIMMO HCIOIB30BaTh HHCTPYMEHTAIBHBIE CPENICTBA,
obnamaromye BO3MOXHOCTAMU MOJECTHUPOBAHNA: OOBEKTHI C MPUCOSINHEH-
HBIMH TPOIEAYPaMH, HEepapXHdecKoe HacJeIOBAHWE CBOWCTB, aKTHBHBIC
3HaHUs (POrpaMMHUPOBAHHUE, YIPABIIEMOE NaHHBIMH), MEXaHH3M Iepesa-
9 cooOlIeHui 00bekTaM (00BEKTHO-OPUEHTHPOBAHHOE MPOrPaMMHpPOBa-
HHE) U T.II.

CMemaHHBIN MOIX0J B OOIIEM CIIydae MOXKET COYeTaTh IMOBEPXHOCT-
HBIH, CTPYKTYpHBIA M TITyOMHHBIN mojxonsl. Hampumep, MOBepXHOCTHBIN
TIOJIXOJ] MOKET MPUMEHSTHCS IS TIONCKA afleKBaTHBIX 3HAHUH, KOTOPHIC 3a-
TEeM HCTIONB3YIOTCSI HEKOTOPOM TITyOMHHON MOJIEIBIO.

1.4. KoHTpoabHBIe BONPOCHI U 3aJaHHS

1. OxapakTepusyiTe OCHOBHBIE HAIIPABJICHHUS HCCIIEOBAHHM, TIPO-
BOJIMIMBIE B 00JIaCTH NCKYCCTBEHHOTO MHTEIUICKTA.

2. llpuBenure M3BECTHBIC BaM INPHUMEPHI NPHUMEHEHUS] MHTEIUICKTY-
AIBHBIX CHCTEM B Pa3JIMYHBIX IPOOJIEMHBIX 00JIACTSIX.

3. Ilepeuncnure NpHU3HAKK XapakTEpHBIC JUIS HHTEIUIEKTYaIbHBIX
nH(pOPMAMOHHBIX CUCTEM.

4. HazoBute ocHoBHbIe (QyHKIMH, npucymue MVC u crnocoObl ux
pea3anny.

5. CdopmynupyiiTe OCHOBHBIE OTJIIMYHS CHCTEM HMCKYCCTBEHHOTO
HMHTEJUIEKTa OT OOBIYHBIX IPOTPAMMHEIX CPEACTB.

6. J[laiite kpaTKyr0 XapakTepUCTUKY CHUCTEM C HHTEJLICKTYalbHBIM
uHTEep(EicoM, IKCIIEPTHBIX CHUCTEM, CAMOOOYYAIOIINXCS CHCTEM W ajar-
TUBHBIX HH(OPMAIIMOHHBIX CHCTEM.

7. llepeuncinuTe OCHOBHBIC THITBI CHCTEM C MHTEUICKTYaJbHBIM WH-
TepdeiicoM 1 JaliTe UM KpaTKyIo XapaKTepUCTHKY.
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8. [Ilepeuncnure ocHOBHBIe THIBI DC U IaliTe UM KPaTKYIO XapakTe-
PHCTHKY.

9. Tlepeuncnure OCHOBHBIC THUIIBI caMOOOydJaromuxcs UH(OpMAIu-
OHHBIX CHCTEM M JalTe UM KPAaTKYIO XapaKTEPUCTHUKY.

10. ITepeuncinuTe OCHOBHBIC THIBI AJANTHBHBIX HH(MOPMAIHOHHBIX
CHCTEM M JaiiTe MM KPaTKyIO XapaKTepUCTHKY.

11. Tepeuncnnure U OXapaKTEPU3yHTE OCHOBHBIC KOMIIOHEHTHI CTATH-
YECKHX IKCIIEPTHBIX CUCTEM.

12. TosicHuTE OTIUYMEC AMHAMHYCCKUX SKCICPTHBIX CUCTEM OT CTATH-
YECKHX.

13. OxapakTepu3yiTe SKCICPTHYIO CHCTEMY MO CIEAYIOIIMM Iapa-
METpaM: THIy TPWIOKCHUS, CTAJUW CYIICCTBOBAHUS, MacIiTaly, THUITY
MIPOOJIEMHOM CpeIbl, THITY pelIacMOM 3a1auH.

14. PacckaxxuTe 0 MOAX0/aX, IPUMEHIEMBIX K ITOCTPOSHHUIO IKCIEPT-
HBIX CHCTEM.

15. HazoBure TUIBI 3a7a4, KOTOPBIE pemraoTcs ¢ npumeHeHnem OC.
IIpuBenute npumMepsl.

16. Ha3oBuTe CIEHATUCTOB, KOTOPBIC MPUBIICKAIOTCS IS Pa3padoT-
KH DKCTICPTHBIX CHUCTEM, U TIOSICHUTE UX (PYHKIIUH.

17. Ha3oBuTe mapagurMbl IpOrpaMMHUpPOBAHUS M JAWTE WX KPATKYIO
XapaKTePUCTHKY .

18. Ha3oBuTe THUNMWYHBIC MOJACTH MPEICTABICHUS 3HAHUN B DKCIEPT-
HBIX CHCTEMaX.

19. Pacckaxxutre 00 OCHOBHBIX XapaKTEPUCTHKAX MHCTPYMEHTAIbHBIX
CPENCTB, MpeIHa3HAUYEHHBIX UIA pa3pabOTKH HHTEIICKTYAIbHBIX HHQOP-
MAaI[OHHBIX CHCTEM.

20. Ha3oBuTe M3BECTHBIC BaM S3bIKH MPOTPAMMUPOBAHUS U COOTBET-
CTBYIOIIHE UM IapaJIurMbl IPOrPaMMHUPOBAHUS.

21. TlepeuncanuTe 3Tanbl NPOMBIIIICHHON TEXHOIOTHH CO3JAHUSI WH-
TEJUICKTYATBHBIX CHCTEM.

22. OnuIuTe OCHOBHBIC TCXHOJOTHUCCKUE JITAIMbl Pa3pabOTKU IKC-
MEPTHBIX CUCTEM: UACHTU(DHUKAINIO, KOHICTITYaTU3aIHio, (OpMai3aIno,
BBITIOJTHCHHE, TECTUPOBAHKE, OIBITHYIO YKCILTYaTaIHIO.

23. Pacckaxure 0 MEXaHH3MAaX BBHIBOJIA B KCIICPTHBIX CUCTEMAaX.

24. Pacckaxure, uro Bbl 3HaetTe o s3bike CLIPS.

25. TlpuBeanTe IpHUMEP KOHKPETHOMN DKCIIEPTHON CHCTEMBI, HCIIOJIB3YS
TS €€ XapaKTePUCTHKY IPU3HAKH, KOTOPHIE IPUBEICHBI B JAHHOU TIaBe.
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2. HEMPOHHBIE CETH

OCOOCHHOCTRIO HMHTEIUICKTYaJbHBIX CHCTEM SIBISICTCS CIIOCOOHOCTH
pemiath ciabOCTPYKTYPUPOBAHHBIE U IUIOXO (OPMANN30BAHHBIE 3aauH.
OTa crmocoGHOCTh OCHOBaHA Ha MPUMEHCHUH PA3IMYHBIX METOJOB MOJIEITH-
POBaHHs pacCyKaeHuil s 00pabOTKH CUMBOJIbHON nH(popMarwmu. Tpamu-
LMOHHBIM MOJXOJOM K MOCTPOCHHIO MEXaHU3MOB PACCYKICHHUS SBISECTCS
HCIIONB30BaHKE JCAYKTHBHOTO JIOTHYECKOTO BBIBOAA Ha TpaBmimax (rule-
based reasoningypropslii IpUMEHSETCS B SKCIIEPTHBIX CHCTEMAX IPOAYK-
LIMOHHOTO U Joruyeckoro Tuna (cM. rmasy 1). Ilpu TakoMm moaxoxae He0OXo-
IMMO 3apaHee CHOpPMYIHpOBATh Bech HaOOp 3aKOHOMEPHOCTEH, OIHCHI-
BAIOMIMX MPEAMETHYIO 00JacTh. AJIBTEPHATHBHBIN IOIXOJ OCHOBaH Ha
KOHIICTIIIMH 00y4ueHus mo npumMepam (case-based reasoning)stom ciayuae
TIPH TIOCTPOCHNY WHTEIUIEKTYaJIbHOM CHCTEMBI HE TpeOyeTcs 3apaHee 3HATh
000 BCEX 3aKOHOMEPHOCTSIX HCCIEAyeMOi 00JIacTH, HO HEOOXOIUMO pac-
MOJIarath JOCTATOYHBIM KOJUYECTBOM MPUMEPOB JJIsi HACTPOWKH paszpada-
THIBAEMOW aIAITHBHOM CHUCTEMBI, KOTOpas mociiec o0ydeHus OYIeT crmocoo-
Ha TIOJIy9aTh TpeOyemble pe3yNbTAThl C OMPEACIEHHOW CTEIEHBIO JT0CTO-
BEpHOCTH. B KadyecTBe TaKMX aalNTUBHBIX CHCTEM MPHMEHSIOTCS UCKYCCT-
BCHHbBIC HEUPOHHBIC CETH.

2.1.Moaeab HCKYCCTBEHHOT0 HellpoHa

UckyccrBennas Heliponnas cets (MHC) — 310 ympoinéHHas MoJeib
OMOJIOTHYIECKOTr0 MO3ra, TOYHee HepBHOM TKaHu [2, 5, 9, 12].EcrecTBeHHas
HepBHasl KiIeTka (HEHPOH) COCTOMT U3 Tena (COMBI), COIEPIKALIEro SApo, U
OTPOCTKOB — JICHAPHUTOB, II0 KOTOPHIM B HEHPOH IOCTYIAIOT BXOJHBIE CHTI-
Hajbl. OJMH U3 OTPOCTKOB, BETBSILIMICS Ha KOHIIE, CIIYXKHT Ul Mepenadn
BBIXOJHBIX CUTHAJIOB JAHHOTO HEipoHa IPYrUM HEpBHBIM KieTkaM. OH Ha-
3pIBaeTCsl akcOHOM. CoeIMHEeHHe aKcOHa ¢ IEHAPHTOM IPYroro HeipoHa
HasbIBaeTCsl cMHaricoM. HeiipoH Bo30ykmaeTcss W mepenaéT CHrHAI depes
AKCOH, €CJIH YHCIIO MPHIIEAINX M0 ACHIPUTAM BO30YKAAIOIIMX CHTHAIOB
OoJblIe, YeM YHCIIO TOPMO3SIIHX.
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Cerp MHC mpexacraBiseT co00ii COBOKYITHOCTh MPOCTBIX BBIYUCIIH-
TEJNBHBIX AJIEMEHTOB — HCKYCCTBEHHBIX HEHPOHOB, KaXIBIH U3 KOTOPHIX 00-
JajaeT ONpeAeIEHHBIM KOIHMYECTBOM BXOIOB (ICHAPHUTOB) M CIMHCTBCH-
HBIM BBIXOJZIOM (aKCOHOM), Pa3BETBIICHHSI KOTOPOTO MOAXOMSAT K CHHAIICAM,
CBSI3BIBAIONINM €T0 C APYrMMU HeilpoHamu. Ha BXozapl HelipoHa mocTymnaer
nH(pOpMaNUs W3BHE WM OT IPYTruX HEHMpoHOB. Kakmawlii HEMpPOH XapakTe-
pusyercss QyHKIUEH mpeoOpa3oBaHUs BXOTHBIX CUTHAIOB B BBIXOJIHOW
(byHkiust BO30y:KaeHusl HelipoHa). HeHpOHBI B CETH MOTYT MMETh OJ{UHA-
KOBBIC WJIM pa3Hble (YHKIUU BO30YxkaeHUs. CHrHAIBI, MOCTYHAIONIUE Ha
BXOJI HEHipOHa, HEPAaBHO3HAYHBI B TOM CMBICIIC, YTO HH(OPMAIIHS U3 OJTHOTO
HCTOYHHKA MOXCET OBITh OoJice Ba)KHOH, 4eM W3 Apyroro. IIpuoputeTs
BXOJIOB 3aJIAIOTCSI C TIOMOIIBIO BEKTOPA BECOBBIX KO3(D(QUITMEHTOB, MOICITH-
PYIOIIMX CHHANTHYICCKYIO CIUTYy OMOIOTHYECKUX HEHPOHOB.

Mogenp HcKyccTBeHHOro Heifpona (puc. 2.1) mpenacraiser co0oi
JIMCKPETHO-HENPEPBIBHBIN Tpeobpa3zoBatenb nHpopManuu. MHpopmarms,
MOCTYTAIOMMIAs Ha BXOJX HEHPOHA, CYMMHPYETCS ¢ YIETOM BECOBBIX KO3(-
(HUIHEHTOB Wi, CHTHAJIOB Xj, | = 1, ..,N, rJie N — pa3MEPHOCTh MPOCTPAHCTBA
BXOJHBIX cUTHAJIOB. [ToTeHmman HelipoHa onpeaessieTcs mo GpopmyIe

Puc. 2.1.Cxema kuOepHeTHYECKO MOJIeJI HelipoHa
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Puc. 2.2. @yHKnuHU nepeHoCa HCKYCCTBEHHBIX HEHPOHOB!
a —nuHelHas; 6 — CTyINeHYaTas; ¢ — CHTMOUAJIbHAS

B3BenieHHasi cymMMa IOCTYMUBIINX CHTHAJOB (HOTEHIMa) mpeobpa-
3yeTcs ¢ MOMOIIBIO MepenaTounoi GpyHkimu f (P) B BEIXOJHON CHIHAJ HEM-
poHa Y, KOTOpBIH MepenaeTcss ApyruM HeiipoHam cetd, T.e. Y = f (P). Bun
nepeaaTouHoil (aKTHBALMOHHOM) (DYHKUNH SIBISICTCS BaXKHEHIIEH Xapakre-
puCTHKOH HeiipoHa. B ob1iem cinyyae 3ta GyHKIHS MOXET OBITh CTyICHYA-
TOH (mOpOroBoii), NHHEHHON wWmu HenuHedHoW (puc. 2.2). Ioporosas
GbyHKIUs MpomyckaeT HHGOPMALUIO TOJIBKO B TOM ciIydae, eciu anrebpan-
YecKas CyMMa BXOJHBIX CHTHAJTOB INPEBBIIACT HEKOTOPYIO MOCTOSHHYHO
BEeNUUHMHY P*, Hanpumep:

ve 1 ecnu P2 P’;
-1 ecim P< P

IoporoBast pynkuus He obGecreunBaer gocraTouHol rnokoctn MHC
npu oOydeHun. Ecnu 3HaueHHME BBIYMCICHHOTO MOTEHIIMANA HE JOCTUTACT
3aJaHHOTO II0POTa, TO BBIXOJHOH CHTHAN HE GOpMHpPYETCs, U HEHpPOH «He
cpabaTpiBaeT». JTO TPUBOIUT K CHIDKEHHIO WHTEHCHBHOCTH BBIXOIIHOTO
CUTHaJa HeHpoHa M, KaK CIEeACTBUE, K (POPMUPOBAHHUIO HEBBICOKOTO 3HAYe-
HUS TIOTEHITHAJa B3BEIICHHBIX BXOJIOB B CJIIEAYIOIIEM CIIO€ HEHPOHOB.

Juneiinas Gpyuxous Y = kP quddepennupyema 1 JIErko BHIYHUCIAETC,
YTO B PsJie CIydaeB MO3BOJISIET YMEHBIINUTH OMIMOKH BBIXOIHBIX CHTHAIOB B
CeTH, TaK Kak mepefaTouHas (YHKIHS CETH TaKKe SBISCTCS JIMHCHHOM.
OpHaKo OHAa HE YHUBEPCAIBbHA M HE 00CCIICUNBACT PEIICHISI MHOTHX 3a7ay.

Onpenen€HHBIM KOMIIPOMHCCOM MEXIY JIMHEHHOM W CTyneHuYaToi

GYHKIUAMU SBISIETCS CHTMOWJAIbHAS (QYHKIUS TiepeHoca Y = 1/(1+ e_kp),

KOTOpasi yIauHO MOJIEIUPYET MEPEIATOYHYI0 XapaKTEPUCTUKY OHOJIOrHYe-
ckoro Heipona (puc. 2.2,6) Koadduruent K onpenenser KpyTusny Hejm-
HeMHOU (QyHKIMHU: yeM Gojbiie K, TeM OImKke curMouaaibHas (GyHKIHSA K
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MOPOroBOM; YeM MeHbIIe K, TeM oHa Giroke K JuHerHoH. [10100HO cTyneH-
4aToil (YHKIMH OHA TMO3BOJSIET BBIACIATH B IPOCTPAHCTBE IPH3HAKOB
MHOYKECTBa CJI0OKHOH (pOPMBI, B TOM UHCIIe HEBBIITYKIIbIE H HECBs3HBIE. [pn
9TOM CHUTMOHJAbHAs QYHKIHA, B OTIIMYHE OT CTYICHUYATOH, HE NMEeeT pas3-
peiBoB. OHa auddepeHnupyemMa, Kak U JInHeHHas GYHKIUS, U 9TO Ka4eCTBO
MOJKHO HCIOJIB30BATh MPH IOMCKE 3KCTPEMyMa B MPOCTPAHCTBE MapaMeT-
pos MHC.

Tun GpyHKIUM nepeHoca BHIOUpaeTcst ¢ y4ETOM KOHKPETHOW 3ajlavd,
pelaemMoit ¢ mpUMeHeHHWeM HeWpoHHBIX ceTeil. Hampumep, B 3amadax arm-
MPOKCUMANIMN WM KJIACCU(PUKAIMK TPESATNOUTCHHE OTHAIOT JIOTUCTHYCCKON
(curmompanesHOI) KpuBoOit. HelipoHHas ceTh MpeAcTaBiseT co00it COBOKYII-
HOCTBh UCKYCCTBEHHEIX HEHPOHOB, OPraHU30BAHHBIX CIIOSIMH. [TpH 3TOM BEI-
XOZBI HEHPOHOB OJTHOTO CJIOS COSAUHSIOTCS C BXOJaMU HEHPOHOB IPyroro.
B 3aBucumoctu ot Tomosornu coenuHenwit HeriponoB MHC moapasnmens-
IOTCS HA OJHOYPOBHEBBIE M MHOTOYPOBHEBBEIC, C OOpAaTHBIMH CBS3IMH U
6e3 Hux. CBS3M MEXAY CIOSIMH MOTYT HMEThb Da3IUYHYI0 CTPYKTYpY.
B OOHOMMHENHBIX CETAX KaKIblii HEHpOH (y3€]) HHKHETO CIIOS CBS3aH C
OJHUM HEUPOHOM BEpXHETO ciosl. Eciu kaxaplii HEMpOH HIKHETO CJI0S CO-
eMHEH C HECKOJBKUMU HEHPOHAMU CIEAYIOMIETO CIIOS, TO TOIYyJaeTCsl H-
pamuaneHas ceTh. BOpOHKOOOpa3Has cxeMa COCIUHCHUMN Mpearnojaract
CBS3b KAXJIOTO y3J7a BEPXHETO CJOs CO BCEMH Y3JIaMU HIDKHETO YPOBHS.
CyILIEeCTBYIOT TaKKe JAPCBOBHIHBIC W PEKYPPCHTHBIC CETH, COICpIKaIlHe
0o0OpaTHBIC CBS3U C MPOU3BOJIBHON CTPYKTYPOH MEXHEUPOHHBIX COCIUHE-
Huid. UtoObl moctpouts MHC mist pemenuss KOHKPETHOH 3a7add, HYKHO
BEIOpaTh THUI COCOMHEHHUS HEWPOHOB, ONPEHCTUTHh BHJ IEPEIATOUYHBIX
(YHKIIUH 37IEMEHTOB U TO0J00paTh BecOBbIe KOA(DGUIIMEHTH MEKHEHPOH-
HBIX cBs3eii [1, 2,57, 12].

IIpu Bcém MHOTOOOpa3uu Bo3MOXKHBIX KoH(purypanuii MHC Ha mpak-
THKE TOJIYYIIN pacpOCTpaHEeHHE JINIIb HEKOTOphIe N3 HUX. Kiaccuueckue
MOJICJIA HEUPOHHBIX CETEH PACCMOTPEHBI HIKE.

2.2.Mopaejau HEHPOHHBIX ceTeil

Teoperndeckne OCHOBBI HEHpOMaTEeMAaTHKK OBLITH 3aJI0’KEHBI B HavYale
1940x rr. [TombITKH MOCTPOUTH MAIIUHBI, CIOCOOHBIC K Pa3yMHOMY TIOBE-
JICHUI0, OBUTM B 3HAYHMTENILHOI Mepe BIOXHOBIICHBI HAESIMH «OTIa KnOepHe-
tuku» HopOepra BuHepa, koTOpbIi mucan B cBOeil 3HAMEHHTOH padoTe
«KnbepHeTHKa WIN yIpaBieHUE U CBSI3b B )XKMBOTHOM M MAIlIMHE», YTO BCE
MaIlMHBI, IPETSHAYIONINE HA «Pa3yMHOCTB», TOJDKHBI 00Ja1aTh CIIOCOOHO-
CTBIO IIPECIIe/IOBATh ONpENeIEHHBIE SN U IPUCIIOcabIuBaThes, T.€. 00y-
qaTthbcst. aen Bunepa Obun nmpuMenens! k. Makkanoxom u Y. [Tutrcom,
KOTOpBIE pa3paboTand COOCTBEHHYIO TEOPHIO MESATEIHHOCTH TOJOBHOTO
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Mosra [3], OCHOBaHHYIO Ha TPEIIOI0KEHNH, YTO PYHKIIHOHUPOBAHUE KOM-
mpI0Tepa 1 Mo3ra cxogHo. K riaBHEIM pe3yipTraTaMm ux pabOThl OTHOCSTCS
CIIeIyIONTHE:

— MoJenb HefpoHa B BUE MPOCTEHINEro MPOIECCOPHOTO 3JIEMEHTA,
KOTOPBIH BBIYUCISIET 3HAUCHHE TTEPEXOIHON (YHKIMH OT CKaJSIPHOTO TIPOM3-
BE/ICHUS BEKTOPA BXOJHBIX CUTHAJIOB M BEKTOPA BECOBBIX KOA(PHUIINCHTOB,;

— KOHCTPYKIHs HEWPOHHOW CETH JUIS BBHIMOJHCHHS JOTHYCCKUX U
apuUPMETHIECKUX OTEPALTHIA;

— TPENIOoJIOKEHHE O TOM, YTO HEHPOHHAs CeThb COCOOHA 00y4YaThCs,
pacmo3HaBaTh 00pa3bl, 00001IaTh MOTYUYEHHYIO HHPOPMAIHIO.

B dopmammzme [x. Makkanoxa u Y. [Iurtca HeHpOHBI HMEIOT TIOPO-
roBYI0 (h)YHKIIMIO TIEpEXO0Jia U3 COCTOSIHHS B COCTOsiHUE. Kakipiii HelpoH B
CETH OIpe/eIIsieT B3BEIICHHYI0 CYMMY COCTOSTHHI BCEX JPYIMX HEHPOHOB M
CpaBHHBAET €€ C IIOPOTOM, YTOOBI OTIPEIEITUTh CBOE COOCTBEHHOE COCTOSTHHE.

Amnmnaparnas peanuzauuss MHC Ha ocHOBE MOpPOTOBBIX 3JEMEHTOB,
OTIEPHPYIONINX ABOMYHBIMH YHCIaMH, OKa3ajach Ype3BbIUANHO TPYyTHOMN
n3-3a BBICOKOI CTOMMOCTH DJIEKTPOHHBIX 3JIEMEHTOB B TO Bpems. Camble
COBEpIICHHBIE CHCTEMBI TOTZA COACPKANM JIUINb COTHH HEHPOHOB, B TO
BpeMsI KaK HEpBHas CHCTeMa MypaBbs coaepkut Oonee 20 ThIC.

Cepbpé3HOE pa3BUTHE HEHPOKHOEPHETHKA MOJYyUIiIa B TPYAaX aMepH-
KaHcKoro Heifpodusnonora ®. PozenOnara, KOTOPBIH HPEIOXKUI CBOIO
MozeNb HelipoHHO# cetd B 1958T. U mpoaeMOHCTPHPOBaIl CO3MaHHOE Ha €€
OCHOBE DJICKTPOHHOE YCTPOHCTBO, Ha3BaHHOE mepienTpoHoM [8]. Po3en6-
mat @. BBET BO3MOXKHOCTH MOAW(MHUKANMH MEKHEHPOHHBIX CBsI3€H, YTO
cnenano MHC obywaemoii. [lepBbie meprenTpoHbl OBUTH CITOCOOHBI pacIio-
3HaBaTh HEKOTOpBIC OYKBHI JIATHHCKOTO andaBuTa. BrociencTBuu Moens
mepuenTpoHa OblIa 3HAYMTEIHHO YCOBEPIICHCTBOBAaHA, a Hamboiee ymad-
HBIM ¢€ MPUMCHCHHUEM CTaJIH 33]]a9d aBTOMATHYECKOH KilacCu(hUKAIUH.

Anroput™ o0ydeHH MTEPLIENTPOHA BKIIOYACT CIIETyIONTIE [Iary.

1. Cucreme npenbsBiIseTcs 3TATOHHBIN 00pas.

2. Ecnu pe3yabTaT pacro3HaBaHUs COBMAJACT C 33JaHHBIM, BECOBBIC
K03(h(DUIIMEHTHI CBsI3eH HE U3MEHSIOTCH.

3. Ecimu MHC HenpaBWIBLHO PACIO3HAET PE3yJIbTAaT, TO BECOBBIM KO-
a¢¢urmenTam naércs MpHUpaIlCcHIEe B CTOPOHY TOBBIMICHHS KauyecTBa pac-
MTO3HABAHUS.

Teoperudeckuil aHanu3 MepLENTPOHa, NpoBeAEHHBIH M. MUHCKUM U
C. Tleiineprom [4], moKa3ag ero OrpaHUYCHHBIC BO3MOXHOCTH, MOCKOJIBKY
He BCerja CyIIeCTBYeT Takas KOMOMHaIMs BECOBBIX KoddduimeHTos, mpu
KOTOPO# 3aZJaHHOE MHOKECTBO 00pa30B OyIeT pacro3HABATHCS MPaBUIBHO.
[TpnunHa 3TOrO HETOCTaTKa COCTOMT B TOM, YTO OJJHOCIIONHBIH NEpPLENTPOH
peanm3yeT JTMHEHHYI0 MOBEPXHOCTH, Pa3CiIONIYyI0 MMPOCTPAHCTBO 3TAJO-
HOB, BCJICJICTBHE YEr0 IMPOHMCXOMUT HEBEPHOE paclo3HaBaHHE 0Opa3oB B
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clydJasx, KOrja 3ajada He SBISIETCS JUHEHHO cemapabenbHoi. st peme-
HUS TaKUX TPOOJIEM MPENIOKEHBI MOICIIA MHOTOCIONHBIX MEPIENTPOHOB,
CIOCOOHBIC CTPOUTH JIOMaHYI0 TPAHUILY MEXIY Paclo3HaBaeMBIMU 00pas3-
amu. HecMoTpst Ha TO, 9TO mepuentpoH Po3eHbiaTa uMen HEBBICOKHE BO3-
MOXKHOCTH OOYy4YCHHs, pa3padOTKa TOH KOHIICTIIUN MPUBJICKIA BHUMAaHHE
nuccnenonateneir k mpodiieme MHC n mpuBena k co3ganuio 0oiiee «pa3ym-
HBIX» UHTCJUICKTYaIbHBIX CHCTEM.

Mmnoeocnotinvie cemu. B MHOTOCJIIOWHBIX CETSIX yCTaHABIMBAIOTCS CBSI-
3M TOJIBKO MEKIY HEMpPOHAMM COCEOHMX CJIOEB, KaK MOKa3aHO Ha puc. 2.3.
Kap1if 31eMEHT MOKET OBITh COSAMHEH MOJUPHUIUPYEMOUN CBSA3BIO C JIFO-
OBIM HEHPOHOM COCEIHUX CIOEB, HO MEXAY DIIEMCHTAMHU OJTHOTO CJIOS CBSI-
3eil HeT. Kaxknplil HEMpOH MOXKET MOCHUIaTh BBIXOAHOW CUTHAJ TOJBKO B
BBIIIENICKAIIUN CIION M NPUHUMATh BXOJHBIE CUTHAIIBI TOJBKO C HUXKEpac-
IMOJIOKEHHOT'O CJI0s. BXOogHBIEC CUTHAJBI MOJAIOTCS HAa HUKHHMM CIIOH, a BBI-
XOJTHOW BEKTOP CHUTHAJIOB OMpEeIeNseTcs MyTéM IMOCIeI0BaTeIHLHOTO BhI-
YHCJIEHHUs] YPOBHEN aKTHBHOCTH DJIEMEHTOB Ka)<0ro cjios (CHU3Y BBEPX) C

BbixogHol BekTop

BbixoaHow crion

CKpbITbIV crion

BxogHown cnown

BeKTOp BXOHbIX CUrHanoB

Puc. 2.3.CxeMa MHOr0C/IOI{HOTO IepUENTPOHA
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HCTIONB30BaHUEM YK€ W3BECTHBIX 3HAUCHHUN aKTHBHOCTH JJIEMEHTOB IIpea-
mecTByomux cnoés. [Ipu pacrmo3HaBaHUM 00pa30B BXOJHON BEKTOP COOT-
BETCTBYET HaOOpy NMPHU3HAKOB, a BRIXOJHOH — pacrio3HaBaeMbIM 00Opa3zam.
CKpBITBIH CII0# (OZMH WJIM HECKOJBKO) MpEeIHa3HAYCH sl OTPAKEHHUS CIIe-
mupUKA 3HaHUH. B Takmx ceTsx OOBIYHO HMCIONB3YIOTCS IEepedaTOYHBIC
CUTMOHJATbHBIE (QYHKIINH.

CrpyKTypa HEHPOHHOW CETH OMPECIIICTCS THITOM, Hampumep 25—10-5,
T.€. IBaJILATH MSTh y3JI0B HAXOJUTCS B TIEPBOM CJIO€, IECATH — B CKPBITOM U
ITh — B BBIXOAHOM. OmpesiesieHue Yucia CKPBITHIX CIOEB U YUCia Heipo-
HOB B Ka)KJIOM CJIOC JUTsl KOHKPETHOM 3a/laud SBISCTCS He(OPMAITBLHON TIPO-
OJIEMO¥A, IPU PEIICHUN KOTOPOH MOXKHO HUCIOIH30BATH IBPUCTHUECKOE Mpa-
BUJIO: YHCJIO HEUPOHOB B CIIEAYIOIIEM CJIO€ B JBa pa3a MEHBIIIE, YeM B Ipe-
neinyiem [10, 14].

Beime orMedanoch, 4TO MPOCTONW MEPIENTPOH C OTHUM CJIOEM 00y-
YaeMBIX CBs3e (OPMHUPYET TPaHUIBI 00acTel penieHnid B BUAC THIICPII-
JlockocTed. JIByXCIOMHBIA MEPUENTPOH MOKET BBIOJHATH ONEpalHUo JIo-
rageckoro M Haj mosrynmpocTpaHCTBaMHM, OOpa30BaHHBIMH THIEPIIIOCKO-
CTSIMH TIEPBOTO CJIOSI BECOB. DTO MO3BOJSIET (POPMUPOBATH JIFOOBIC BBIMYK-
JIBIe O0JIACTH B MPOCTPAHCTBE BXOIHBIX CHTHAIOB. C TMOMOIIBIO TPEXCIIOH-
HOTO TEPIUENTPOHA, MUCHONB3ys yormdeckoe MJIM s koMOWHHpOBaHUS
BBIMYKJIBIX 00JIacTei, MOXKHO MOJYYHTh 00JaCTH PEHICHUN MPOU3BOIBHOMN
(OpPMBI U CIIO)KHOCTH, B TOM YHCIIC HEBBIMYKIbICE U HECBSI3HBIC. 10O, 9TO
MHOTOCJIONHBIE MEPUEHTPOHBI C JOCTATOYHBIM MHOXKECTBOM BHYTPEHHUX
HEHPOIOMOOHBIX DJIEMEHTOB M COOTBETCTBYIOIIEH MATpHUICH CBs3eill B
TIPUHIIAIIE CIIOCOOHBI OCYIIECTBISATH JII000€ OTOOpakeHHWe BXOJ—BBIXOJ,
otMmedanu emé M. Munckwii u C. [lefiiept, 0JHaAKO OHU COMHEBAJIKCH, UTO
JUTA TaKUX TPOIIETYP MOXKHO OTKPBHITH MOIIHBIA aHAIOT MPOLEAYPHI 00yde-
HUS IIPOCTOTO MEpUENTpoHa. B HacTosImiee BpeMs B pe3ylibTaTe BO3POXKIEC-
HUS MHTEpeca K MHOTOCIOHHBIM CETAM IMPEI0KEHO HECKOIBKO TaKUX TPO-
uenyp. OOHOM W3 HUX SBISICTCS aNTOPUTM OOPATHOTO PACIPOCTPAHCHUS
OINUOKH, KOTOPKIA OYIET paCCMOTPEH HIKE.

Pexyppenmuuie cemu. OHU comepkaT 0OpaTHEIC CBSI3H, Oiaromaps Ko-
TOPBIM CTaHOBUTCSI BOBMOXHBIM MOJTYYEHHE OTIUUAIOIINXCS 3HAYEHUH BbI-
XOJIOB NPU OJHMUX U TeX XK€ BXOJHBIX AaHHbIX. Hamuuue pexyppeHTHBIX
HeripoHoB no3BodisieT MHC HakamimBaTh 3HAHUS B TIporiecce 00yIeHHUS.

Pexyppentnbie cetu (puc. 2.4) SBISAIOTCS Pa3BUTHEM MOJENH XOII-
¢mIga Ha OCHOBE TIPUMEHEHUS HOBBIX aJTOPUTMOB OOYYEHHS, HCKIFOUAl0-
IIUX TOTIAJaHNEe CUCTEMBI B JIOKATbHBIE MUHUMYMBI Ha TIOBEPXHOCTH dHEP-
TEeTHYECKUX COCTOSHUM. BakHOW 0COOECHHOCTBIO PEKYPPEHTHBIX CETEH sIB-
JSeTCA WX CHOCOOHOCTHh NPEACKa3BIBaTh CYIIECTBOBAHWE HOBBIX KIIACCOB
0OBEKTOB.
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BbixogHow BekTop
A A

BbixoaHow crion

BxogHon
cnomn

BekTop BXOAHbIX CUTHAmMoB
CnoWn pekyppeHTHbIX HEMPOHOB

Puc. 2.4.Cxema peKyppeHTHOIi HelipOHHOM ceTH

Mooenv Xonghunoa. Pabotsl amepukaHckoro ounodmsuka JIx. Xom-
¢uIIa MOMOKWIA HAYAIO0 COBPEMECHHOMY MAaTeMaTHYECKOMY MOJICIHPOBa-
HUIO HEeWpOHHBIX BhiumcieHui [11]. Emy ymamocs npuBiedb K aHATH3Y
HEUPOCETEBBIX MOJIeNIC MOIIHBIM MaTeMaTHYECKUM ammapar cTaTHCTHYe-
ckoii ¢m3uku. B pesynpraTe ObuTa chopMysIHpoBaHa MaTeMaTHYECKas MO-
JIeNTb ACCOIMATUBHOW MaMATH Ha HEMPOHHOU CETH C MCMOJb30BaHUEM IIpa-
Bmia JI. Xe606a mms MonuduKaIy BECOBBIX KOI(PPHUIIMEHTOB. DTO TIPABHIIO
OCHOBAHO Ha MPOCTOM IPEIIOI0KEHHH: €CIIN 1Ba HEeHpoHa BO30YKAAI0TCS
BMECTE, TO CHJIa CBSI3M MEXIy HUMH BO3PACTaeT, €CIM OHU BO30YKAAIOTCS
[IOPO3Hb, TO CUJIAa CBA3U MEKIY HUMHU YMEHbLIAeTCs.

Cetp Xondwuina cTpouTcs ¢ yI€TOM CIEAYIONMX YCIOBHUI:

— BCE DJIEMEHTHI CBSI3aHBI CO BCEMU,;

— W, = W; —npsiMble ¥ OOpaTHBIE CBA3H CUMMETPHYHBI;

— W; = 0 —nuaroHaIbHBIC JICMEHTHI MATPHIIBI CBSI3€H PaBHBI HYIIO,
T.€. HCKJIFOYAIOTCSI 0OpaTHBIE CBSA3U C BBIXOJA Ha BXOJ OJHOTO HEHpoOHa.

Jnst omHOCTIONHOM HEMPOHHOW CEeTH CO CBA3SMH THIA «BCE KO BCEM»
XapakTepHa CXOAMMOCTh K OJHON M3 KOHEYHOTO MHOKECTBAa PABHOBECHBIX
TOYEK, KOTOPBIE SBISIOTCS JIOKAIFHBIMH MHHUMYMaMH{ (yHKIWU YHEPTUH,
OTpaXkalolel CTPYKTYypy BCeX CBs3edl B cerH. Benaéunas Xomdrimom
(YHKITUS BBIYHCITUTEILHON YHEPTHH HEHPOHHOW CETH OMHCHIBACT IOBEIE-
HHUE CETU Yepe3 CTPEMIICHUE K MUHUMYMY 3HEPTHH, KOTOPBIA COOTBETCTBY-
€T 3aJjaHHOMY Habopy 00pa3oB. B cBs3u ¢ atuM cetn Xondmuima MOTyT BbI-
MOJHATE (DYHKIUU aCCOLUMATHBHOW MaMsTH, OOCCHeYuBas CXOAMMOCTH K
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TOMy 00pa3y, B 00J1aCTh MPHUTSHKEHH KOTOPOTO IMOMAaaeT HavalbHbIH MaT-
TepH (0Opa3selr) aKTHBHOCTH HEHPOHOB CETH.

OTOT NOAXOA MPHUBIEKATENICH TEM, YTO HEHPOHHAS CETh I KOHKpET-
HOM 3a1a41 MOKET OBIThH 3alPOrpaMMHpPOBaHa 0e3 00yJarOIIUX WTEpaIuii.
Beca cBsi3eil BBIYMCISIOTCS HA OCHOBE BUA (D)YHKIIUM SHEPTHH, CKOHCTPYH-
POBaHHOM /JIs perraemMoit 3a1aum.

Pazeutem mozmenn Xondunna sisercs MamuHa bonbiMana, npen-
noxeHHast u uccnenoBantas Jlx. E. Xuntonom u P. 3emenom [5, 7, 12]ams
peleHusi KOMOMHATOPHBIX ONTUMM3AIMOHHBIX 33a]a4d M 3a7a4 UCKYCCTBEH-
HOTO MHTEJJIEKTa. B Hel, Kak U B Ipyrux MOJEINsiX, HeWpOH UMEET COCTOs-
uus (1,0), MeXXHEHPOHHBIC CBA3U MPECTABICHBI BECOBBIMH KO3 (hHIHCH-
TaMH, a KaXJ0e COCTOSIHHE CETH XapaKTepU3yeTcs ONpelelEHHBIM 3Haue-
HueM (yHKuMM KOHCeHcyca (aHamor (GYHKIMH OSHEpruu). MakcuMym
(YHKIMH KOHCEHCYCa COOTBETCTBYET ONTHMAIbHOMY PEIICHHIO 3a/1a4H.

Cern Xomndwunga MOTydwsd NPUMEHEHHE HA MPAKTHKE B OCHOBHOM
KaK pean3aliy MOACUCTEM OoJiee CIOXKHBIX cucTeM. OHM UMEIOT OTpeze-
NEHHBIC HEIOCTATKH, OTPAHUYUBAIOIINE BO3ZMOXHOCTH UX IPUMCHECHHUS!

— TPENIOJIOKEHHE O CHUMMETPHHU CBS3eH Mexay sieMeHTamu, Oe3
KOTOpOH HENb3s BBECTH MTOHSATHE SHEPTHH;

— HeHpOHHasl CeTh — 3TO YCTPOWCTBO JUISI 3aIIOMUHAHUS U 00pabOTKN
nH}opManuy, a He YCTPOHCTBO MUHHUMHU3AIMN YHEPTHUH. DKOHOMHS DHEp-
THU MTPacT B 9THX MPOLIECCaX BCIIOMOTATEIbHYIO POJIB;

— cern Xonpuiaa NOANCPKUBAIOT MHOXKECTBO JIMIIHUX, Heddek-
TUBHBIX, HHOTAA TyOJIMPYIOIMINX APYT Ipyra CBsi3ei. B pealbHbIX HEPBHBIX
CHCTEMax TaKHe CBSI3M HE MOIJCP)KMUBAIOTCSH, TaK KaK MX pealu3anus Tpe-
OyeT ompelnenéHHBIX 3aTpaT. B OMOIOTHYECKNX HEPBHBIX CHCTEMax IIPOHC-
XOJIUT OCBOOOKIICHHE OT JIMIITHUX CBSA3EH 3a CUET WX CTpyKTypu3anuu. [Tpu
3TOM BMECTO OPTaHM3aIMH CBS3€il «BCEX KO BCEM» HCIOJIB3YETCSI MHOTO-
CIIoWHas nepapXxudecKast CcTeMa CBsI3eH.

Camoopeanuzyrowueca cemu T. Koxonena [15)]. Unes ceteit ¢ camo-
opraHuzaiell Ha OCHOBE KOHKYPEHIIMH MEeXIy HelipoHamu OasupyeTcs Ha
NIPUMEHEHNH CHelHalbHBIX anroputMoB camoobyuennss MHC. Cern Koxo-
HEHa OOBIYHO COAEpPXKAT ONMH (BBIXOAHOI) cIoil 0OpabaThIBaOIIMX 3Iie-
MEHTOB C IOPOTOBOH INepenaToyHol (pyHKIHeH. Unciio HeipoHOB B BBIXOA-
HOM CJIO€ COOTBETCTBYET KOJIMYECTBY Paclo3HaBaeMbIX Kiaccos. HacTpoii-
Ka MapaMeTpOB MEKHEHPOHHBIX COCIMHEHHH MPOBOAMTCS aBTOMATHIECKU
Ha OCHOBE MEpHI OJIM30CTH BEKTOpPa BECOBBIX KOI(PPHUITMECHTOB HaCTpanuBae-
MBIX CBA3€H K BEKTOpPY BXOJHBIX CHTHAJIOB B 3BKIHMIOBOM IIPOCTPAHCTBE.
B xoHKypeHTHOI 00ph0e moOexmaaeT HEUPOH, UMEIONTUI 3HAYCHHS BECOB,
Hanbonee ONM3KHE K HOPMAJIM30BAaHHOMY BEKTOPY BXOJHBIX CHTHAJIOB.
Kpome TOrO, B CaMOOpPraHU3YIOIIMXCSl CETAX BO3MOXKHA KiacCH(UKaIus
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BXOIHBIX 00pasioB (marrepHoB). Ha mpaktuke umest KoxoneHa 0GbIYHO HC-
MOJIB3YETCSl B KOMOMHAITUH C APYTUMH HEHPOCETEBBIMH MapagirMaMH.

2.3.IlocTpoeHne HePOHHOI ceTH

IIpn moctpoennn monenu MHC mpexne Bcero HE0OXOAMMO TOYHO
OTIPENECTINTh 3a/laud, KOTOphle OyayT pemarscst ¢ e€ momouiplo. B HacTos-
miee BpeMsl HEeHpOCETeBble TEXHOJOTMU YCIEUIHO NMPUMEHSIOTCS Ul Ipo-
THO3MPOBAHMs, paclio3HaBaHUs U 0000LICHUS.

IlepBbIM 3TamoM MOCTPOEHUs HEHPOCETEBOM MoJeNu SBISETCS THIa-
TENBbHBIA OTOOpP BXOIHBIX JAHHBIX, BIHMAIONINX Ha OXXUIACMBIH pe3yibTaT.
W3 ncxoqHo#t nHpOpMAIUK HEOOXOAMMO HUCKITIOYUTH BCE CBEACHHUS, HE OT-
HOCSIIHECS K HCCeayeMoi mpobieme. B To ke BpeMs cieayeT pacmoJia-
raTh JOCTATOYHBIM KOJIMYECTBOM mpumepoB mist o0ydenuss MHC. Cymect-
BYET SMIHMPUIECKOE TIPABUIIO, KOTOPOE YCTAaHABINBAET PEKOMEHIYEMOE CO-
OTHOIIEHHE X MEXIy KOJINYECTBOM OOYYaIOIINX MPUMEPOB, COACPIKALIIX
BXO/IHBIC TaHHBIC U TIPaBUJIbHBIC OTBETHI, M YHCIOM COCIMHEHHH B HEHPOH-
Hoii cetr: X < 10.

Jns pakTopoB, KOTOPBIE BKIIIOYAIOTCS B 00yYarOIyI0 BEIOOPKY, Liee-
c000pa3HO NpeABAaPUTETIHHO OLIEHUTh MX 3HAYMMOCTH, HPOBEIS KOppEws-
LIMOHHBIA W PErpecCHOHHBIA aHallM3, ¥ IMPOAHAIM3NPOBATh JHANAa30HbI X
BO3MOYHBIX U3MEHEHUM.

Ha BTOpoM 3Tame ocyrmiecTBisieTcsl peoOpa3oBaHne WCXOMHBIX TaH-
HBIX ¢ YIETOM XapaKTepa W TUIa MPoOIeMbl, 0TOOpakaeMoi HEHPOCeTeBOM
MOJIEIIBIO, U BRIOUPAIOTCS CTIIOCOOBI TpecTaBiieHnss nHpopManuu. D dek-
TUBHOCTh HEWPOCETEBON MOJEIH MOBHIMIACTCS, €CIIH JWANa30HBl W3MEHe-
HUS BXOIHBIX U BBIXOIHBIX BEJIMYHH MPHUBECHBI K HEKOTOPOMY CTaHIAPTY,
Hampumep [0,1] wm [-1,1].

Tperuif atan 3akarodaercs B koHcTpyupoBanuu MHC, T.e. B mpoekTu-
pOBaHUM €€ apXHUTEKTYphl (YHCIO CIOEB M YHCIO HEHPOHOB B KaXIOM
cioe). Ctpykrypa UHC dopmupyercst 1o Hayaisa oOydeHus], MO3TOMY ycC-
MIEIIHOE pelIeHne STOH NPOOIEeMbl BO MHOTOM OIIPEIESIeTCsl OTBITOM U UC-
KyCCTBOM aHAJIUTHKA, IPOBOASIIIETO UCCIIEIOBAHMS.

YeTBEPTHIN dTam CBA3aH ¢ O0yYEHHUEM CETH, KOTOPOE MOXKET TPOBO-
IUTHCS Ha OCHOBE KOHCTPYKTHBHOTO WJIM IECTPYKTHBHOTO moaxona. B co-
OTBETCTBHH C MEpBBIM moaxonoM odyuenne MHC naunHaeTcs Ha ceTH He-
00BIIOTO pa3Mepa, KOTOPHIA TOCTETIEHHO YBEIHMYUBACTCS J0 TOCTH)KCHUS
TpeOyeMOil TOYHOCTH 10 pe3ysbTaTaM TeCTUPOBaHUA. JIeCTpYyKTHUBHBIM
moaxoa 0a3upyercs Ha MPUHIHIE <IIPOPESKUBAHUS JIEPEBa», B COOTBETCT-
BUHU C KOTOPBIM M3 CETH C 3aBEIOMO HM30BITOYHBIM OOBEMOM IIOCTEIIEHHO
YAQISIOT <«JTUIIHHE>» HEHPOHBI M IPUMBIKAIONINE K HUM CBS3H. DTOT IOAXO0/
JAa€T BO3MOXHOCTb UCCIIEAOBATh BIUSHHUE YIANEHHBIX CBSA3€l Ha TOYHOCTH
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ceru. [Iporiecc oOyueHUsT HEHPOHHOM CETH MPECTABIAET COOOH YTOUHEHUE
3HAYCHUH BECOBBIX KOX(PQPHUIMEHTOB M AJS OTACIHHBIX Y3JIOB Ha OCHOBE
TTOCTETICHHOTO YBEJHYEHUS 00bEMa BXOJHON W BBIXOJHOW HH(OpPMAITUH.
Hagany oOydeHust oDKHA MPEANIECTBOBATh MPOIeaypa BeIOOpa (YHKITHH
aKTUBAllUM HEHPOHOB, YUUTHIBAIOIIAA XapaKTep pemaeMon 3aaaun. B gact-
HOCTH, B TPEXCIOWHBIX MEPLENTPOHAX HAa HEHPOHAX CKPBITOTO CIJIOS MpPH-
MEHSETCS B OOJIBITHHCTBE CITyYaeB JIOTUCTHYCCKAs (DYHKIHSI, & THIT Tiepea-
TOYHOH (YHKIMHM HEWPOHOB BBIXOJHOTO CIJIOS OIPEEIsieTCsl Ha OCHOBE
aHaln3a Pe3yNbTATOB BRIYHCIUTEIBHBIX SKCIICPUMEHTOB Ha ceTh. MHuKa-
TopoM oOydyaemoctn MHC MOXeT CIry’KHTh T'MCTOrpaMMa 3HayeHUI Mex-
HEUpPOHHBIX cBsizelt [13].

Ha mAroMm »Tame npoBOAWUTCS TECTUPOBAaHHE MOIYYEHHOM MoOAenu
MHC Ha He3aBHCHMOH BBIOOPKE MPUMEPOB.

2.4.00y4yeHnne HEMPOHHOM ceTH

BaxxHeHmmM CBOWCTBOM HEHPOHHBIX CETCH SABISCTCS UX CIIOCOOHOCTH K
00y4eHHI0, UTO JieNIaeT HeHpoceTeBble MOJIENTH HE3aMEHUMBIMHY TIPH PEeILICHUN
3aj1a4, JUIl KOTOPBIX aJTOPUTMHU3aLMs SBISIETCS HEBO3MOXKHOW IpoOiieMa-
TUYHOW WM CIMIIKOM TpynoéMkol. OO0ydeHne HeHpOHHOI ceTH 3aKiIovacT-
cs1 B U3MEHEHHNH BHYTPEHHUX ITapaMETPOB MOJEIH TaKUM 00pa3oM, 4ToObI Ha
Bbixose MHC reHepupoBaicss BEKTOP 3HAYCHUA, COBIAIAIONINI ¢ pe3yibTa-
TaMU MPUMEPOB o0ydJaromiell BHIOOPKH. M3MeHeHrne mapaMeTpoB HelpoceTe-
BOW MOJETM MOXET BBINOJHATHCSA PA3HBIMH CIIOCOOAMH B COOTBETCTBHH C
Pa3IHMYHBIMH anropuTMamMu obydenus. [lapagurma oOydeHus! onpenensercs
JIOCTYIHOCTBIO He00X0qiMo# HH(OopMaui. BEIAEISIOT Tpy napa iurmer:

— o0yueHue ¢ yuuTeseM (KOHTPOIUPYEMOE);

— o0y4eHue 6e3 yuutesns (HEKOHTPOIHPYEMOe);

— CMelIaHHOE 00yYeHHe.

[Ipn oOy4yeHun c yduTenaeM Bce MPUMEPhI 00ydaromei BHIOOPKH CO-
Jep)KaT TpaBUIbHBIE OTBETHI (BBIXOMBI), COOTBETCTBYIOIINE HCXOIHBIM
naHHbIM (BXonaMm). B mporiecce KOHTPOIHPYEMOro OOyYeHHUs] CHHANTHYE-
CKHE Beca HaCTPamBaIOTCS Tak, YTOOBI CETh IMOpOXKJalia OTBETHI, HanOoIee
ONU3KHE K IPaBUIIBHBIM.

OO0yuenue 6e3 y4uTeNs HCIOJIB3YeTCs, KOTlIa He JJIT BCeX MPUMEPOB
oOygaromeld BBIOOPKH W3BECTHHI IPAaBHIBHBIE OTBETH. B 3TOM ciydae
MIPEAIPUHIMAIOTCS TTOTIBITKH OTIPENIeNICHUs] BHYTPSHHEH CTPYKTYPHI MOCTY-
MAIOIMKX B CETh JAHHBIX C IENBI0 PACHpPEICTUTh 00pa3Ibl M0 KaTeropusiM
(Mozmenu KoxoHeHa).

[Ipn cMemaHHOM O0YYEHHMH YacTh BECOB OIPEAEIIETCS HOCPEACTBOM
o0y4eHus ¢ yduTeneM, a JApyras 4acTh MOJY4aeTcs ¢ IMOMOIIBIO alropHUT-
MOB CaM000y4eHusl.
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OOydenue Mo mpuMepaMm XapaKTepU3yeTcs TPeMsl OCHOBHBIMH CBOM-
CTBaMH: €MKOCTBIO, CIO0XHOCTBIO OOpa3IOB W BBIUYUCIHUTEIHFHON CII0KHO-
CTBI0. EMKOCTB COOTBETCTBYET KOMMYECTBY 0OpasoB, KOTOPhIE MOKET 3a-
MTOMHHTH ceTh. CII0)KHOCTh 00PA3IOB OMpPENesIieT CIIOCOOHOCTH HEHPOHHOM
cetu k o0ydyeHuro. B wactHocTH, ipu 0o0ydernn MHC MoryT BO3HUKATH CO-
CTOSIHUS <dIEPETPEHUPOBKI», B KOTOPBIX CETh XOpOIIo (HyHKIHOHHPYET Ha
puMepax oOydaroliei BEIOOPKH, HO HE CIPABIISICTCS C HOBBIMHU MpHUMEpa-
MH, YTpauuBas ClIoOCOOHOCTh 00yJaThCs.

Paccmotpum u3BecTHBIE IpaBmita o0yuenus MHC.

Ipasuno xoppexyuu no owuoke. Ilpouecc odoyuenus UHC coctoutr B
KOPPEKIIMH HCXOIHBIX 3HAYCHHUU BECOBBIX KOA((QHUIIMEHTOB MEKHEHpPOH-
HBIX CBSI3€H, KOTOPBIC OOBIYHO 33Jar0TCs CITydaifHeIM oOpa3om. [Ipu BBOME
BXOJHBIX JAHHBIX 3aOMHHAEMOTO TpUMepa (CTHMYIa) MOSIBISETCS peak-
Us1, KOTopas nepefaércst OT OJHOTO CIIOSI HEHPOHOB K APYTOMY, JOCTHUTas
MOCTICTHETO CJIOSI, T/I€ BBIYMCIIETCS pe3yNbTaT. PasHOCTh MEXIy M3BECT-
HBIM 3HAYEHHEM pe3ylbTaTa M PEaKIHeil CeTH COOTBETCTBYCT BEIHUMHE
OIIMOKH, KOTOpasi MOYKET MCIIOJIB30BAThCA ISl KOPPEKTHPOBKH BECOB MEXK-
HEMPOHHBIX CBs3el. KoppekTupoBKa 3akirodaercsi B HeOONIBIIOM (OOBIYHO
Mmenee 1%) yBeIMYEHUH CHHANTHYECKOTO BeCa TEX CBS3ei, KOTOPhIE yCH-
JIUBAIOT MPABHIBHBIC PEAKIMH, ¥ YMCHBIICHUU TEX, KOTOPBIC CIIOCOOCTBY-
IOT OMIMOOYHBIM. DTO MPOCTEHIIEe MPABUIO KOHTPOIUPYEMOTO OOYYCHHUS
(menpTa-mpaBMIIO) KCMOIB3YETCSA B OJHOCIOWHBIX CETSX C OJJHUM YPOBHEM
HACTPAMBAaEMBIX CBS3CH MEXy MHOXKECTBOM BXOJOB M MHOXKECTBOM BBIXO-
1oB. IIpu 3TOM Ha KaxaoM K-M Imare Juis j-ro HeWpoHa BeC i-if CBSA3U BbI-
YUCIISIETCA 110 d)OpMyHe Wjik = Wji(k—l) +AWjik , e AWjik = r]6]k ink y

Ok =Tk ~Ry, Ty — usBectHOe (IPaBMILHOE) 3HAYEHHE BBIXOJA [-TO
Helipona; Ry, — paccunTaHHoe 3HaYeHHe BbIXOJ J-TO HelpoHa; Xy — Be-

JMYMHA CHTHAJA Ha i-M BX0Jie; I — KO3 HUIHEHT CKOPOCTH O0yUIEHHSI.

OnTuManbHbIC 3HAYCHUS BECOB MEKHEHPOHHBIX COCAMHCHUA MOXKHO
OTIPENICIUTh MYyTEM MHUHUMH3AINN CPETHCKBAJAPATHYHON OINMOKH C WC-
MOJIb30BAHUEM JCTCPMUHUPOBAHHBIX WM IICEBIOCITYYAHBIX aarOPUTMOB
MOKCKa 3KCTPEMyMa B MPOCTPAHCTBE BECOBBIX KOA(PHUIMEHTOB. [Ipu 3TOM
BO3HHUKACT TPAIWIMOHHAS MPOOJIeMa ONTUMU3AINH, CBSI3aHHAS C IOMaja-
HHUCM B JIOKAITbHBIA MUHHMYM.

Ipasuno Xe66a [7]. OHo GasupyeTcs Ha CIEXYIONIEM HEUPODHU3HOIIO-
THYECKOM HaOJIOEHUH: €CIM HEMPOHBI 10 00€ CTOPOHBI CHHAICA aKTHBH-
3UPYIOTCS OTHOBPEMEHHO M PETYISPHO, TO CHJIA MX CHHANITHYECKOU CBSI3U
Bo3pacTtaeT. [Ipu 3TOM M3MeHeHHe Beca KaxJA0W MEKHEHMPOHHOU CBS3M 3a-
BHCHUT TOJBKO OT aKTMBHOCTH HEWPOHOB, 00pA3yIOIMINX CHHAIC. DTO CyIIe-
CTBEHHO YIPOIIACT PEaIH3aIHI0 AITOPUTMOB 00yUEHHUS.
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Obyuenue memodom copesrnoséanusi. B otnmmaue ot mpaBuina Xe00a,
rJle MHOYKECTBO BBIXOJHBIX HEHPOHOB MOXET BO30YKIAThCS OJHOBPEMEH-
HO, B JIaHHOM CIJly4ae BBIXOJHbIE HEHUPOHBI COPEBHYIOTCS (KOHKYPUDPYIOT)
MEXAy co0oif 32 akTHBHU3ALMIO. B mpoliecce COPEeBHOBATENLHOTO 00yUSHHUS
OCYIIECTBIIICTCSI MOAMGMUKAIIUS BECOB CBs3eH BBIMTPABIICTO HEHpOHA U
HEHWpPOHOB, PACMOJOKCHHBIX B €ro OKpecTHOCTH («mobemauTesnb 3a0upact
BCE»).

Memoo obpammnoco pacnpocmpanenus owudxu. OH sBisgeTcs 0000-
LICHHEM TMPOLEAYpPbl 00y4EHHS POCTOTO MEPIEHTPOHA C UCIIOIB30BaHHEM
JebTa-TpaBuiia Ha MHOTOCIOHbIe ceTu [2, 6, 10].B manHOM MeTone He-
00X0MMO pacmojaraTb OOYyYaromedl BBIOOPKOW, COMCPXKAIICH <«IpaBHIIb-
HBIC OTBETHI», T.. BEIOOPKA JOJDKHA BKIFOYAThH MHOXECTBO Map 00pasIoB
BXOJHBIX U BBIXOJHBIX JaHHBIX, MEXIY KOTOPHIMH HYXKHO YCTaHOBUTH CO-
otBercTBHe. [lepen HavaoM OO0YYCHUS MEKHECHPOHHBIM CBSI3SM IPUCBAM-
BalOTCS HEOOJNBIIKE CITyJaiHble 3HaUYeHUs. Kaxaprii mar obydJaromei npo-
LeIypbl COCTOMT U3 ABYyX (a3. Bo Bpemst mepBoii (a3bl BXOHBIC HIEMEHTHI
CeTH YCTaHABJIMBAIOTCS B 33/IaHHOE COCTOSIHME. BXOIHBIE CUTHAIIBI Paclpo-
CTPAHSIOTCS MO CETH, MOPOXKIast HEKOTOPBIA BBIXOIHOHN BekTop. /st pabo-
ThI aJITOPUTMA TPeOyeTCsi, YTOOBl XapaKTEPUCTHKA BXOJI—BBIXOJ HEHUpOIIO-
JIOOHBIX 3JIEMEHTOB ObLTa HEYOBIBAIOIICH M MMeENIa OrPaHUYCHHYIO TPOU3-
BoAHYH0. OOBIYHO IS 3TOTO MCHONB3YIOT CUrMouaibHble (pyHKImu. [To-
JIYYEHHBIH BBIXOJHOW BEKTOP CPaBHUBAETCS ¢ TpeOyeMbIM (IPABHUIILHBIM).
Eciu oHE coBmanaroT, TO BECOBBIC KOA((GHUIIMESHTHI CBA3CH HE U3MEHSIIOTCS.
B mpoTHBHOM ciTydae BBEIYUCIISCTCS Pa3HHIA MEXIY (HAKTUYCCKUMH U Tpe-
OyeMBIMH BBIXOJHBIMH 3HAYCHHSIMH, KOTOpas mepenaércsi Mociae0BaTeNb-
HO OT BEIXOJTHOTO CIIOS K BXOJHOMY. Ha oCcHOBe 3TOM MH(pOpMAIHK MPOBO-
IUTCST MoIU(pUKAIMs CBS3ed B COOTBETCTBUH C OOOOMIEHHBIM JeNIbTa-
IPABHIIOM, KOTOPoe MMeeT BHA: ApWj =NJj, Yy, A€ N3MEHEHUE B CHIIE

CBsI3M Wjj JUIsl p-it 00y4aroweit mapsl ApWj; NpONOPLUOHAIBHO POU3BE/e-

HHIO CHUTHAja OIIMOKH j-FO HeﬁpOHa o) TMOJYYaromero BXO,HHOﬁ CHUT'HaJI

pr
10 2TOH CBsA3HU, U BBIXOJJHOT'O CUI'HAJIa i-ro HeﬁpOHa yipr IOChLIAOIICTO CHUI'-
HaJI IO TOM CBS3H. Onpe,ueneHI/Ie CHMrHaja OIIMOKHU SIBISETCS PEKYpCUB-

HBIM IIPOIIECCOM, KOTOPBIH HAYMHACTCS C BBIXOJHBIX OJIOKOB. J[Jis BBIXOA-
— ! —_— R " ). — -
HOro OJI0Ka CUrHaj omuoOku O ip =Y (ij ij), rae Tjp u R, —cooTBercT

BEHHO JKE€JIaeMOe€ U JIeHCTBUTEIbHOE 3HAYEHUS BBIXOJHOIO CHrHajla
j-ro Gioka; y'j — MPOU3BOJIHAS OT BBIXOJIHOTO CUTHAJA j-r0 Oiioka. CurHam

OIIHOKHU AJI4 CKPBITOTO O110Ka OIIPEACIIACTCA PCKYPCHUBHO YE€pE3 CUTHAI
OIIHOKHU 6J'IOKOB, C KOTOPbIM COEOUHEH €ro BBIXO, M Beca 3TUX cBs3eH paB-

Hbl O = yi Zkaij . s curMounganbHOM (yHKIHH y'j =Y (1— Yj ), 1o-
k

45



sToMy Ha unTepBane 0 <Y; < 1mpom3BoaHas MMEET MaKCHMAalIbHOE 3HaYe-
Hue B Touke y; = 0,5,a B Toukax y; = Om y; = 1 obpamtaercs B HOTb. Makcu-
MaJbHBIC W3MEHCHHUS BECOB COOTBETCTBYIOT OiloKam (HEHpoHam), KOTOpBIe
emé He BhIOpayM cBOE cocTossHUe. KpoMe Toro, mpu KOHEYHBIX 3HAUYEHHUAX
BECOBBIX KO3((DHUIIMEHTOB BHIXOIHBIE CUTHAIIBI OJIOKOB HE MOTYT JIOCTHI'ATh
3gauennii O mwmm 1. ITosTomy 3a O o6braHO MpuHMMAarOT 3HaveHusd Y; < 0,1,
a3a 1l —3nauenus y; > 0,9.

Moupukanus BECOB MPOU3BOIMUTCS TMOCTE MPEABSIBICHUS KaXI0H
napel BXOA—BbIX0M. OnHaKko ecnu KO3(Q(GUIMEHT I, ONMpEAeNsIONnil CKO-

pocTh OOydYeHUs, Maj, TO MOXXHO II0OKa3aTh, 4TO 00OOMEHHOE HenbTa-
MPaBUJIO JOCTATOYHO XOPOIIO AamMpPOKCHUMHUPYET MUHHMH3ALUIO OOIIeH
omuOku (HYHKIMOHUPOBaHUS ceTd D MeTogoM TpaaueHTHOro cIycka B
pocTpancTBe BecoB. O0Imas omuoka QyHKIMOHUPOBAHUS CETH OIpenes-
eTcs 1o Gopmyite

1
D :EZZ(TJD ~Rp)?.
P

OO0y4eHue MpoIoJDKAeTCs 10 TeX TOp, MOKa OIMNOKa HE YMEHBITUTCS
IO 3aJaHHOW BEIUYHHBL. DMIUPUICCKHUE PE3YNIbTAThl CBUACTCIHCTBYIOT O
TOM, YTO IIPHU MaJbIX 3HAYCHUAX ] CHCTEMa HAXOAUT JOCTATOUYHO XOPOIITHHA
MuHUMYM D. OIMH U3 OCHOBHBIX HEJIOCTATKOB aJrOpUTMa 0OpaTHOTO pac-
MIPOCTPAHEHHUS OUIMOKH 3aKITI0YaeTCs B TOM, YTO BO MHOTHX CIyYasx IS
CXOJIMMOCTH MOKET TOTpeOOBAaThC MHOTOKPATHOE (COTHHU pa3) MPEIbsiB-
JIeHHe Bcel oOydvaromeil BEIOOpKH. [IOBBIIICHUST CKOPOCTH O0YUYCHHS MOXK-
HO JOOWTHCS, HANPHUMEpP, HCIONB3ys WHPOPMALHUIO O BTOPOW MPOU3BOA-
Hoi D unm myTéMm yBenmueHH I .

AJNTOpUTM OOpPATHOTO PAaCIpPOCTPAHCHUS OIMUOKH UCIIOJIB3YETCS TaK-
ke sl OOYYCHHs CeTei ¢ OOpaTHBIMH CBsi3siMu. [Ipu 3TOM HCIONB3yeTcs
SKBUBAJIECHTHOCTh MHOTOCJIOWHON CETH C MPSMBIMU CBS3SIMU U CHHXPOHHOMU
CeTU C OOpATHBIMU CBSI3SIMH HAa OTPAHHUYCHHOM HHTEpBAJie BPEMEHH (CIIOMH
COOTBETCTBYET TAaKTy BPEMEHH).

B Hacrosmiee BpeMs MpeasioKeHbI allTOPUTMBI 00ydeHus, Ooree Tpu-
BIIEKaTEIbHBIE B CMBICIIC OMOJOTHYECKOW aHaymoruu. [IpumepoM sBIsSETCS
NTOPUTM PEIUPKYIISALUH I CeTeH, B KOTOPBIX CKPBITHIC OJIOKU COCIUHE-
HBI ¢ BXOAHBIMU. [Ipn 00y4ueHnH Beca CBsI3el MmepecTpanBaroTCs TaKUM 00-
pa3oM, 9TOObBI MUHUMH3UPOBATH YaCTOTY CMEHBI aKTHBHOCTH Ka)XKJIOTO 0JI0-
ka. Takum 00pazoM, 0OydCHHAST CETh MMEET CTAOMJIBHBIC COCTOSIHUS M MO-
KeT (YHKIIMOHUPOBATh B PEIKUME aCCOLUATHBHON MaMSITH.

46



2.5.Cnoco0nI peaju3anui HEMPOHHBIX ceTei

HelipoHHbIe ceTH MOTYT OBITH pPeali30BaHBl MPOIPAMMHBIM HIH all-
MapaTHBIM CIIOCOOOM.

BapuanTamu anmapaTHOW peanu3aldy sBISIOTCS HEHPOKOMIBIOTEPHI,
Heliporuiatel U HelipoBUC (Gonbinue MHTErpaibHble cxembl). OnHa U3 ca-
MBIX TPOCTBIX M JeméBbix HeiipobBUUC — momens MD 1220 ¢upmsr
Micro Devices xotopas peanusyeT ceTb ¢ 8 Hefiponamu U 120 cuHancamu.
Cpean MEpCIeKTUBHBIX Pa3pabOTOK MOMKHO BBIICITHTH MOAETH (HUPMEI
Adaptive Solutions@IIA) u Hitachi (Inonus). PaspabateiBacmas hpupmoit
Adaptive SolutionsieiipoBUC sBisieTcss 0JHOM M3 caMBIX OBICTPOJIEHCT-
BYIOIIKX: OOBSIBIIEHHAsT CKOPOCTh O00pabOTKH cocTaBiseT 1,2 MIIpI. MExX-
HEMPOHHBIX COEAMHEHUH B ceKyHAy (MHC/C). CXeMbl, IPOU3BOIUMBIE (BUp-
Mot Hitachi, mossosstror peanusoseiBate MHC, comepxaniue 10 576 Heii-
POHOB.

BOJBIIMHCTBO COBPEMEHHBIX HEHPOKOMIIBIOTEPOB MPEACTABIAIOT CO-
00if epcoHaNbHBIH KOMITBIOTEP MM Pa00UyIO CTAHIUIO, B COCTaB KOTOPBIX
BXOJHT JOTONHUTENbHAs HelipomiaTa. K uX 4HCIly OTHOCATCS, Hampumep,
koMnbroTepbl cepur FMR dupmbr Fujitsu. BosmoxHOCTel Takux cuctem
BIIOJIHE XBATaeT /I PELICHHUs OONBLIOr0 YMCa MPHKIAIHBIX 3a1a4 METO-
JaMi HeHpoMaTeMaTHKH, a Takke Ui pa3pabOTKH HOBBIX aITOPUTMOB.
Hanbonpmmii wHTEpeC NPENCTABISIOT CIEUATH3UPOBAHHBIE HEHPOKOM-
IBIOTEPHI, B KOTOPBIX PeaM30BaHbI MPUHIMIIEI apXUTEKTYpBl HelpoceTeil.
TUNUYHBIME NPEICTaBUTEIAMHU TaKHX CHCTEM SIBILIFOTCS KOMIIBIOTEPHI Ce-
Mmeiictea Mark ¢upmer TRW (nepBast peanusaius meplienTpoHa, paspado-
tanHas O. Posenbnatom, HaspiBajzace Mark 1). Mongens Mark 11l gpupmer
TRW npeacrapnseT coboii pabouyro CTaHIUIO, coaepxaimryio 1o 15 mpo-
neccopos cemeiictea Motorola 68000c MaTeMaTHYECKUMH COMPOLIECCOpa-
Mmu. Bee nponeccopsl o0beanHens! mmHOH VME. ApXuTekTypa CHCTEMBI,
nojyepxkuBatomas 10 65 000BHUPTya bHBIX MPOLIECCOPHBIX JIEMEHTOB C
Gonee yeM 1 MJIH. HacTpanBaeMBIX COEAMHEHUH, TO3BOJISIET 00pabaThIBaTh
10 450ThIc. MHC/C.

Jpyrum npumepom siBisiercst HetipokoMmbiorep NETSIM, coznannbrit
¢upmoii Texas Instrumentsa 6a3e pa3pabotok KemOpumkckoro yHuBep-
cuteta. Ero tomosorus mpeactaBiseT co0oil TPEXMEPHYIO PEIIETKY CTaH-
JMAPTHBIX BBIYMCIMTEIBHBIX y3JI0B Ha 0asze mporeccopoB 80188.Kommbio-
tep NETSIM wucmoms3yercs i MOICIUpOBaHMs ceredl Xomduima—
Koxonena. Ero npousBoauTeabHocTh qocturaeT 450mirH. MHc/c.

B Tex ciyuasx, korma pa3paboTKa WIM BHEIPEHHE allllapaTHBIX pea-
JM3anuil HEHPOHHBIX ceTel 00XOIATCS CIUIIKOM J0pPOTro, IPUMEHSIOT 00-
Jee neméBble NporpaMMHBIE peann3aiuu. OJHUM M3 CaMbIX pacHpocTpa-
HEHHBIX MPOTPAMMHBIX MPOAYKTOB SIBISETCS CEMEWCTBO mporpamm Brain
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Maker pupmsr CSS (California Scientific Software)lepsonauansuo pas-
paboranubiii pupmoii Loral Space Systems makazy NASA u Johnson’s
Space Centettaker Brain Makerosur Bckope aganTHpoBaH Uit KOMMepYe-
CKUX MPWJIOKECHUI M CErOJHs MCIOJB3YeTCs] HECKOIBKUMHU ThICSYaMu (u-
HAHCOBBIX M MPOMBIIUICHHBIX KOMIAHUi, a Takke 00OPOHHBIMH BEIOMCT-
Bamu CIIIA s penieHus 3a1a4 IPOrHO3UPOBAHMUS, ONITHMHU3AINN U MOJIe-
nupoBanus cutyanuii. Hasnauenue makera Brain Maker —pemenune 3amad,
JUIE KOTOPBIX MOKA HE HaWIeHbl (POpPMabHBIE METOJBI U AITOPUTMBEI, a
BXOJIHBIE JIAHHBIE HETIOJHBI, 3alTYMIICHBI M MPOTUBOPeYnBhl. K TakuM 3aj1a-
YaM OTHOCSTCS MPOTHO3UPOBAHKE KYPCOB BAIIOT M aKIUi Ha OUpKax, MO-
JETMPOBaHUE KPH3UCHBIX CHTYallMil, pacrmo3HaBaHHe OOpa3oB W MHOTHE
npyrue. Brain Makerpemiaer mocraBieHHyo 3aqady, UCIONB3Yys MaTeMa-
TUYECKMH alaparT TeOpUM HEHPOHHBIX ceTell (0ojiee KOHKPETHO — CETh
Xonduiaa ¢ 00y4eHHeEM 110 METOLY 0OPaTHOrO PACIPOCTPAHEHHUS OIINOKH).
B oneparuBHOI mamMsATH CTPOUTCS MOJIENTH MHOTOCIIONHOM HEMPOHHOM ceTH,
KOTOpasi 00azaeT CBOMCTBOM 00ydYaThCsi HA MHOXKECTBE IPHUMEPOB, ONTH-
MU3HPYsl CBOIO BHYTPEHHIOIO CTPYKTYpY. [Ipu nmpaBHIbHOM BBIOOpE CTPYK-
TypBI ceTH Tociie e€ 00ydYeHHUs] Ha JOCTATOYHO OOJIBIIOM KOJMYECTBE MPH-
MEpPOB MOXHO IOOWUTBCS BBICOKOH JOCTOBEPHOCTH pe3yibtatoB (97% wu
Beite). CymectBytot Bepcuu Brain Makermns MS DOSu MS Windows,a
take 111 Apple MacintoshKpome 6a30Boit Bepcuu makeTa B CeMEHCTBO
Brain Makersxoasr cieayroriue JONOTHEHHUS:

— Brain Maker Student -Bepcust maketa st yHHBepcuTeToB. OHa
0COOEHHO TOMYJIsSIpHA Yy HEOOIBIINX QUPM, CTICITHATTU3UPYIOIINUXCS Ha CO3-
JTAHUY TIPUIIOKEHUHN [Tl HE OYCHB CIJIOKHBIX 3a7ad.

— Toolkit Option —HaGop u3 TPEX MOMOIHUTEIBHBIX IPOIPAMM, YBeE-
JMYMBAIOIIMX BO3MOKHOCTH Brain Maker. Binary,koropas mepeBoauT
o0y4aronIyo HHGOPMAIHIO B TBOMYHBIN (popMar it yCKOpEeHUsT 00yIeHNS;
Hypersonic Training,rae HMCHoap3yeTcs BBHICOKOCKOPOCTHOW aJrOpUTM
obyuenusi; Plotting, kotopasi otobpaxaer (akTbl, CTATUCTHKY U APYTHE
JIAaHHBIE B rpaiIecKoM BHUJIE.

— Brain Maker Professional -apodeccronansHas Bepcus MakeTa
Brain Maker ¢ paciiupeHHbIMA  (DYHKIIMOHABHBIME  BO3MOXHOCTSAMH
BKJIIOUaeT B cebs Bee onuuu T 00lKit.

— Genetic Training Optionafis Brain Maker Pro) -fiporpamma as-
TOMAaTHYECKOW ONTUMH3ALUU HEHUPOHHOW CeTH ISl PEIIeHHsS 3aJlaHHOTO
KJjacca 3ajad, MCIOJB3YIoIas TeHETHYeCKHUe aJrOPUTMBI IS CEeNIeKIUN
HaWJIy4IIUX PEIICHU.

— Data Maker Editor -enenuann3sapoBaHHbIi peJaKTop Ajs aBTOMa-
TU3AIMU MOJTOTOBKH JIAHHBIX MPU HACTPOWKE M HCIOJIb30BAaHUU HEHPOH-
HOIf ceTH.
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— Training Financial Data enenuanu3upoBaHHble HAOOPHI JaHHBIX
NIl HACTPOWKM HEUPOHHON CeTH Ha pas3lIuyHble BHUIBI AHAIUTHUYECKHUX,
KOMMEpPYECKHX U (PMHAHCOBBIX OMEpaIdii, KOTOPhIC BKIOYAIOT pCalbHbIC
3HaYeHHsT MakpodkoHoMmuyeckmx mokaszareneii NYSE, NADDAW, ASE,
OEX, DOW u ap., MHACKCH UHQIIANH, CTATHCTUYCCKUC TaHHBIC OHMpKe-
BBIX CBOJOK II0 Pa3iIMYHBIM BHAAM HPOIYKINH, a Takoke MHPOPMALUIO IO
(BIOYEPCHBIM KOHTPAKTaM W MHOTOE JIPYTo¢.

— Brain Maker Accelerator -enenmanu3upoBaHHas HeHpoILIaTa—
akceneparop Ha 0ase CHrHaJIbHBIX TporeccopoB TMS320C25 dupmsr
Texas InstrumentBcraBnennas B MepcOHATBHBIA KOMITBIOTEp, OHA B He-
CKOJIBKO pa3 yckopsieT paboty makera Brain Maker.

— Brain Maker Accelerator Pro mpoheccroHaibHas MHOTOIIPOIEC-
copHasl HelipoHHas miata. OHa CONEPKUT IMATh CHUTHAIBHBIX IPOLIECCOPOB
TMS320C30u 32 Moaiit onepaTHBHON AMSITH.

B mHacrosimee BpeMs Ha pPBIHKE MPOTPAMMHEIX CPEICTB HMEETCS
00JIBIII0e KOJIMIECTBO Pa3HOOOPa3HBIX MAKETOB [T KOHCTPYUPOBAHUS HEW-
POHHBIX CeTell M pelieHus pa3nuvHbIX 3axad. [laker Brain Makermosxuo
Ha3BaTh BeTepaHOM pbiHKA. KpoMme mpencraBuTeNeil 3TOro cemMencrsa, K
XOpOIIO HW3BECTHBIM U PACIPOCTPAHEHHBIM MPOTPAMMHEBIM CPEICTBAM
moxno oraectu Neuro Shell (Ward System's Group), Neural Works
(Neural Ware Inc.1 Neuro Solutions (Neuro Dimension Ind)6bekTHO-
OpHEHTHPOBAHHEBIE IIPOrpaMMHEIE cpesl cemelicTBa Neuro Solutionsipen-
HasHaueHs! 1711 MoaenupoBanusd MTHC npousBonabsHO# cTpykTypsl. [Toas3o-
Bateno cucteM Neuro SolutionsipenocTaBieHsl BO3MOKHOCTH HCCIIENO-
BaHUs ¥ TUAJIOTOBOTO YIIpaBiicHHs. Bce MaHHBIC B CETH JOCTYITHBI JJIS TIPO-
CMOTpa B Iporiecce 00yIeHHUS TOCPEACTBOM pa3HOOOPa3HBIX HHCTPYMEHTOB
Busyanusanuu. [Ipoextuposarne MHC B cucreme Neuro Solution®cuosa-
HO Ha MOZIYJIHHOM NpUHIIUIIE, KOTOPHIH MO3BOJISIET MOJAEIMPOBATH CTaH-
JAPTHBIC U HOBBIC TOTOJIOTHU. Ba)XHBIM MPEHMYIIECTBOM CUCTEMBI SBIISCT-
cs HaJM4YUE CHEIHATbHBIX HHCTPYMEHTOB, IMO3BOJIIONINX MOJICITHPOBATH
nuHamudeckue npoueccel B MHC.

2.6.TIpakTHyecKoe NpUMeHeHHE HelipoceTeBbIX TEXHOJIOT Ui

IIprMeHeHHEe HEWPOCETEBBIX TEXHOJIOTHH IENeco00pa3Ho MpHU pele-
HUU 3a]1a4, UMEIOIINX CIeIyIOINe MPU3HAKU!

— OTCYTCTBHE aJITOPUTMOB peUIeHUs 3aa4 P HATUUYUU JOCTATOYHO
OOJIBIIIOTO YHCIIA TPUMEPOB;

— Hanmuue OO0JIBIIOTO 00BEMa BXOIHON WH(pOpMAIWHU, XapaKTepH-
3yIolIe HcciieayeMyro mpooiemy;

— 3amyMJIEHHOCTB, YaCTHYHAsl HMPOTHBOPEYHUBOCTH, HETIOJTHOTA WIIN
N30BITOYHOCTD UCXOMHBIX TaHHBIX.

49



HefipoceTeBble TEXHOJIOTHH HAILIM IMHPOKOC NPUMCHEHHE B TaKHX
HaIpaBJICHUAX, KaK paclio3HaBaHKME IEYATHOTO TEKCTA, KOHTPOJIb Ka4eCTBa
MPOAYKIUK Ha MPOM3BOACTBE, WIACHTH(UKAIMSA COOBITHH B YCKOPUTEISIX
YaCTHII, pa3BeqKa HepTH, 6ophda ¢ HAPKOTHKAMH, METUITHHCKHE U BOCHHBIC
MPUIOKEHUS, YIIPABICHUE U ONTUMU3ANuUs, (UHAHCOBBIN aHANN3, MPOTHO-
3MPOBaHHUE U JIP.

B chepe IKOHOMUKH HEHPOCETEBBIE TEXHOJOTMH MOTYT HCIOJB30-
BaThCS IS KIaCCH(UKAIIMKA U aHAIM3a BPEMEHHBIX PAMIOB MyTEM ampoK-
CHUMAIMH CJIOKHBIX HETMHEHHBIX (YHKIHA. DKCIIEPUMEHTAIBHO YCTaHOB-
JICHO, YTO MOJCIM HCHPOHHBIX CETeH 00CCIEYMBAIOT OOJIBIIYI0 TOYHOCTH
NPU BBISBICHUH HEJIMHEHHBIX 3aKOHOMEPHOCTEH Ha (DOHIOBOM PBIHKE IO
CPaBHEHUIO C PErPECCUOHHBIMU MoaesMu [13].

PaccMoTpuM peliieHre 3a1a4d MPOrHO3UPOBAHMS LIEHBI 3aKPHITHS Ha
3aBTpa IO aKIUSIM HEKOTOPOro mpexnpusatust X. it MOOCIMpOBaHHS BOC-
MOJIb3yeMCsl TAHHBIMHU HaOJII0JICHUIA 3a Mecsll. B kauecTBe MCXOTHBIX TaH-
HBIX MOJKHO HCIOJB30BaTh MHAMKaTopel Dow Jones, NIKKEI, FTSE100,
MHJIEKCHI U aKIIUU POCCHHACKUX KOMITAHUM, «CE30HHBIE» TIEPEMEHHBIE U JIP.

OTHOCHTEIBHBIN MOKA3aTeIb OJTHOIHEBHOMN TOXOMHOCTH IPEATPHSITHSI
MOYHO OTIPEJCITUTE U3 COOTHOIICHHIA:

AP;
R =) -AR;
AR =R -R,

rae AP — omeHka omepanuu «Buepa KylHJ, CErofHs mpopam», —AR —
OLICHKA OIlepalliMl «BYepa MpoJajl, CeronHs Kynwi», P — 3HaueHue BbI-
OpaHHOTO MOKa3aTels XOXOJHOCTH B i-if ieHb; B_; —3HaueHHe mokazareis
B (i — 1)4i neHsb.

UtoroBass OXOMHOCTh 3a YCTAHOBJICHHBIM WHTEPBal BpPEMEHHU
(n ouel) paccumThIBacTCA 10 GoOpMyIIe

R=Zn:(1+AF3)—1.
i=1

Pe3ynbraThl ONCHKH JOXOAHOCTH mpennpusatus 3a 30 qHei ¢ uchonb-
30BaHreM pa3nuaHbix Mozeneid MHC, a Takke MOXOIOB <«WICIHLHOTO»
Tpeiiepa npuBeaeHbI HUXKE.

CraHaapTHAS TPEXCIOMHAS CETD ..vvvvvrrniiiiiiiiiiiiiieeeieeereeeneaeeees
CrangapTHas 4eTBIpEXCIIOHHAS CeTh
PexyppeHTHast ceTh ¢ 00paTHOH OTPUIATENHHOM CBSI3BIO

OT CKPBITOTO CIIOST +..eeeerrnnasseessensnnsaseasesnsnnsaeeseernnnnnnsseeeessnnnns 0,1378
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PexyppeHTHas CEeTh ¢ OTPUIIATENBHON 00PaTHOM CBS3BIO .......... 0,4545
Cetb Bopma: ¢ TpeMs CKpBITEIMU OJIOKaMH,

C Pa3HBIMH TEPCAATOUHBIMU DYHKIIHSIMHE vvvveenniseeseesseeeeeeeserenees 0,2656
TpéxcaoiHast CeTh ¢ OOXOMHBIM COCIIMHEHHEM ...vuvuniereseeeeeeeeenns 0,1889
YeThIpEXCIIONHAS CETh ¢ OOXOIHBIMU COCAUHCHHAMH ..........oe... 0,0003
CeTh C OOIIEH PEIPECCHEH .evvrrerrrrrererrnrernnnrnnnanseenseessaaaanns 0,3835
CeTb MeTO/1a TPYIIIOBOTO YUETA APTYMEHTOB ..ccvvvvvvirinnnnnnssnnns 0,1065
Cetb Bopna: ¢ TpeMst CKPBITBIME OJIOKaMH, C Pa3HBIMU

MePEAATOYHBIMU (PYHKITUSIMHE, C OOXOJHBIM COCTUHCHUEM ....... 0,1166

3 0 (M0 521 807 0 3 01537 01 (<] o SO PRPPNN 1,1448

«MmeanbHbIi Tpehmep» 3HaET IIEHY 3aKPBITHS Ha CIEIYIOIUNA JIEHb U
[OJTOMY MOJIy9aeT MaKCHMMAaJIbHO BO3MOXKHYIO NMPUOBUIb. Tpelinep mosn3y-
€TCsl 3HAYEHHEM HEHPOCETEBOIO MHIMKATOPA CIEAYIOIMM 00pa3oM: Ha OcC-
HoBe mporaozupyemoro B (i — 1)4i neus 3uauenus AR, (BeanunHa OTHOCH-

TEJIFHO M3MEHEHUS IIEHBI 3aKpBITHS 110 aKIMsSIM PacCMaTPHUBAEMOTO Ipe-
npuatis X Ha 3aBTpaIlHHH i-it AeHb) Tpeiinep MPUHUMAET PEIICHHE O T0-
kynke (AR > 0) wm npoxnaxe (AR < 0) axrmit.

AHanu3 pe3yIbTaTOB MOAEIMPOBAHUS MOKAa3bIBACT, YTO JYUIIYIO JO-
XOIHOCTH 0OecTeunia peKyppeHTHas CETh C OTPHULIATENbHON 00paTHOHM CBA-
3p10 (45%3a 30 nueit). JluHaMuKa U3MEHEHHUST OJHOJHEBHBIX MOKa3aTesel
JIOXOIHOCTH, TOJTy4eHHBIX ¢ moMouipio 3toit MHC, npusenena Ha puc. 2.5.

041
0.08 NN Pi
Ri / N
0.06 /
/ Jos
0.04
/ ; —+0.28
0.02 1 54
oA —T0.26
0.00 : | B
\//\ —0.24
-0.02 A -
0.04 —o22
-0.06 0.2
1 5 10 15 20 25 30

ToproBble gHK

Puc. 2.5.Ilunamuka usmeHenus poxogHoctu (R;) u ueH 3akpoitus (P))
3a 30 TOProBhIX AHeIl, MOTyUeHHAs] HA PEKYPPEeHTHOU ceTH
€ OTPULIATE/ILHOM 00PaTHOIi CBA3BIO
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HetfipoceTeBpie TEXHOJIOTHH aKTHBHO HCIOIB3YIOTCS B MapKETHHTE
JUT MOAETMPOBAHMUS MOBEICHIS KIMEHTOB U PACIIpelesIeHNs T0JIeH PhIHKA.
HeiipoceTeBbie TEXHOIOTHH MO3BOJSIOT OTHICKHBATH B MAPKCTUHTOBBIX 0a-
3ax JTaHHBIX CKPBITHIC 3aKOHOMEPHOCTH.

MonenupoBaHue MOBEACHUS KIUCHTOB MO3BOJSIET OMPEICITUTh XapaK-
TEPUCTHUKH JIIOJIeH, KOTOpBIe OyayT HY>KHBIM 00pa3oM pearupoBath Ha PeK-
JIaMy ¥ COBEPIATh MMOKYIKH OTPEICIEHHOT0 TOBAPA WX YCIYTH.

CerMeHTHpPOBaHNE M MOJICITUPOBAHKE PHIHKOB HAa OCHOBE HeWpocere-
BBIX TEXHOJIOTUH JTaéT BO3MOXKHOCTH MOCTPOCHUS THOKUX KiIacCHU(pUKAIIH-
OHHBIX CHCTEM, CIIOCOOHBIX OCYIIECTBISITH CETMEHTHPOBAHHE PHIHKOB C
y4€ToM MHOT000pa3us (haKTOPOB U OCOOCHHOCTEN KaKIOTO KIIHEHTA.

Texaonornn MHC uMErOT XOpoIue MEepCIeKTUBLI TPY PENICHUH 3a-
a4 UMUTALUN U TPEICKa3aHus MOBEICHUYCCKUX XapaKTCPUCTHK MEHEKE-
POB W 33734 IMPOTHO3MPOBAHMS PUCKOB IPH BbIIaue KpeauToB. He menee
aktyanpHO mpuMeHerre MHC mpu BBIOOpE KIIMEHTOB JUIS HIIOTEYHOTO Kpe-
IUTOBAHUS, MpeAcKa3aHns OaHKPOTCTBA KIIMEHTOB OaHKa, OIpEIeICHHS
MOIIICHHAYECKUX CICNOK TPU KCIOJIh30BAHUU KPEAUTHBIX KapTOUYCK, CO-
CTaBJICHUS] PEUTHHIOB KJIMEHTOB IIpH 3aiiMax ¢ (UKCHPOBAHHBIMH ILIATE-
KaMH U T.I1.

Crnemyer MOMHHTH O TOM, YTO MPHUMEHEHHE HEHPOCETEBBIX TEXHOJIO-
THI HE BCErJla BO3MOYKHO U COIPSDKCHO C ONPEISIEHHBIMU MPOOIEeMaMu U
HEIOCTaTKaMHU.

1. Heobxomumo kak mMuauMyM 50, a nyume 100 wHaGmroneHwid is
CO3aHus TPHEMIIEMON MOJeIH. DTO JIOCTaTOYHO OOJIBIIIOE YHCIIO JaHHBIX
U OHU JTAJICKO HE BCET/a JAOCTYIHBI. Hampumep, mpu MpoOU3BOJICTBE CE30H-
HOTO TOBapa MCTOPHUH NPENBIIyININX CE30HOB HEJOCTATOYHO JUIS MPOTHO3a
Ha TEKYIIUH CE30H M3-32 U3MCHCHHUS CTHJIS MPOAYKTA IMOJUTHKH MPOIAK
u T.7. Jlaxke mpH IpPOTHO3MPOBAHUHM CIPOCAa HA JOCTATOYHO CTAOMIBHBIN
MPOAYKT Ha OCHOBE HHPOPMALIUHU O €XKEMECIIHBIX MPOIaXKax TPYTHO HAKO-
UTh UCTOpUYecKue maHuHbie 3a nmepuoa ot 50 mo 100 mecsies. st ce30H-
HBIX TOBapoOB IpodieMa emé 0oJee CI0XkKHa, TaK KaK KaKIBIH Ce30H (PaKTH-
YECKH TPeCTaBIseT coboit omHo HabmoaeHue. [Ipu gedummre uadopma-
un Monenu MHC cTposT B yCIOBUSAX HETOJNHBIX JAHHBIX, a 3aTEM MPOBO-
IIT WX TIOCITIEIOBATEIbHOE YTOYHEHHE.

2. TocTtpoeHre HEHPOHHBIX CeTeH TpPeOyeT 3HAYMTENBHBIX 3aTpaT
TPyAa W BPEMEHH ISl MONyYCHUsI YAOBICTBOPUTEIbHON Momenu. Heobxo-
JUMO YYHTBIBATh, YTO W3JHIIHE BBICOKAs TOYHOCTbH, TOJNyYCHHas Ha 00y-
YaroIeil BRIOOPKE, MOXKET 00CPHYTHCS HEYCTOWYHMBOCTHIO PE3YJIBTATOB HA
TECTOBOW BHIOOPKE — B 3TOM CJIy4ac MPOHCXOIHUT «ICPEOOyUCHHE» CETH.
UYeM mydie cucTeMa aJanTUpOBaHa K KOHKPETHBIM YCJIOBHSIM, TEM MEHBIIIC
OHa crocoOHa K 0000IIEHUI0 U AKCTPATIONSIIIAA U TEM CKOpee MOXKET OKa-
3aThcsl HEPAOOTOCIIOCOOHON TPH M3MEHEHWH JTHX YCJIOBUH. Pacmmpenue

52



00béMa o0ydJarorieil BHIOOPKH TO3BOJISIET JTOOUTHCS OOJbIIeH YCTOWYHUBO-
CTH, HO 3a CUET YBEINICHUS BPEMEHHN 00yUeHHS.

3. Tlpu oOyyeHMM HEHPOHHBIX CETEH MOTYT BO3HHKATH <JTOBYIIKUY,
CBsI3aHHBIC C MOMAJJAHUEM B JIOKAJIbHBIC MUHHUMYMEI. JleTepMUHHPOBaHHBIN
anropuTM OOyUYEHUS HE B CHIIAX OOHAPYKUTH TI00ATBHBINA 3KCTPEMYM HITH
MTOKUHYTH JIOKATBHBIH MUHUMYM. OTHUM W3 TPUEMOB, KOTOPEIH TO3BOJISET
00XOANTH JOBYIIKH, SBISETCS PACIIUPEHHE Pa3MEPHOCTH MPOCTPAHCTBA
BECOB 3a CUET yBEJIMUEHHMs 4YMCJa HEUPOHOB CKPHITHIX clIO€B. Hekoropsie
BO3MOJKHOCTH JIJISl PEIICHUS STOH MPOOJIEMBI OTKPBIBAIOT CTOXACTHYECCKHE
MeToJpI 00ydeHus. [Ipu Moaudukanuu BECOB CETH TONBKO HA OCHOBE WH-
(dopMarMu 0 HaNpPaBJICHWU BEKTOpa IpajHeHTa ICJICBOU (YHKIUU B IPO-
CTPaHCTBE BECOB MOXKHO JIOCTUYb JIOKAILHOTO MHHUMYMa, HO HEBO3MOXKHO
BBIUTH U3 HEro, MOCKOJBKY B TOUKE IKCTPEMyMa <«IBHXKYINasl cuia» (rpa-
JIMEHT) o0pamraeTcsi B HyJIb M PHYMHA JABMXKCHUS Hcde3acT. YTOOBI MOKH-
HYTh JIOKAJBHBIN 3KCTPEMYM U MEPEeHTH K MOWCKY TTI00aNBHOTO, HYKHO
€03/1aTh JOMOJHHUTENBHYIO CHITY, KOTOpasi OyIeT 3aBHCETh HE OT TpajuceHTa
neneBoi PyHKIMH, & OT KaKUX-TO APYTruX GakTopoB. OAWH U3 MPOCTSHITUX
METOJIOB COCTOUT B TOM, YTOOBI MPOCTO CO3JAaTh CIyYaiiHyIO CHIy M J00a-
BUTH €€ K JCTCPMUHUCTUICCKOH.

4. CurMoMJaibHBIA XapakTep MepeaaToyHol (PyHKIMH HEHpOHa sB-
JSICTCS MPUYUHON TOTO, YTO €CJM B MPOLECCe OOYYCHUS HECKOIBKO BECo-
BBIX KOA()(UIMEHTOB CTaJH CIUIIKOM OOJBINUMU, TO HEHPOH MOMAaJacT Ha
TOPHU30HTANBHBIN Yy9aCTOK (GYHKIMH B 00IacTh HacwlmeHus. [Ipu aTom m3-
MEHEHHs IPYTHX BECOB, Ja)Ke JOCTATOYHO OOJBIIHE, IIPAKTHUECKH HE CKa-
3BIBAIOTCA HAa BEIMYMHE BBHIXOJHOTO CHTHAJIA TAKOTO HEWpOHA, a 3HAYUT, U
Ha BEJTMYMHE [IeJIeBOH (PyHKIHH.

5. Heynmauseni BeIOOp Iuama3oHa BXOJHBIX MEPEMEHHBIX — JOCTa-
TOYHO 3JIEMEHTapHasl, HO YacTO coBepIraeMas omrbka. Eciu x; — mBondyHas
nepeMeHHas co 3HadeHusMU O 1 1, To mpUMEpPHO B MOJIOBHHE CIyYacB OHA
Oynet umeTh HyJeBoe 3HaueHue: x; = 0.I10CKOIBKY Xi BXOJTUT B BEIpaKCHUE
UIs MOAM(UKALIMU Beca B BHIC COMHOXHTEIS, TO 3PQPEKT OyAeT TOT Ke,
YTO W TpPU HACHIICHUH. MOTU(PHUKAINS COOTBETCTBYIOUINX BECOB OyaeT
6moxupoBana. [IpaBriIbHBIN IHUAMa30H AJIS BXOIHBIX ITEPEMEHHBIX NOJDKEH
OBbITH CHMMETPUYHEIM, HanpuMep oT +1 o —1 [2, 12].

6. Ilporecc pemicHHus 3amad HEHPOHHOW CETHIO SBJSICTCS HEIPO-
3pavyHBIM» JUISI MTOJIB30BATENS], YTO MOJKET BBI3BIBATH C €0 CTOPOHBI HENO-
BepHUe K MPOTHO3UPYIOLINM CITIOCOOHOCTSIM CETH.

7. TlpenckaspIBaromiasi CTIOCOOHOCTh CETH CYIIECTBEHHO CHUXKAETCH,
€CIM TIOCTYTAOINE HA BXOJ (akThl (TaHHBIC) MMEIOT 3HAYUTEIHHbBIC OTIIH-
YU OT HMPUMEPOB, Ha KOTOPBIX 00ydanack CETh. DTOT HEIOCTATOK SPKO
MPOSIBJISIETCS. TPU PEUICHUH 33aJad dKOHOMHYECKOT'O MPOTHO3UPOBAHUS, B
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YaCTHOCTH, MPHU OMpEACICHUH TECHACHIMHA KOTHUPOBOK IIEHHBIX OyMar u
CTOMMOCTH BaJIIOT Ha ()OHIOBBIX M (PMHAHCOBBIX PHIHKAX.

8. OTCyTCTBYIOT TEOpeTHYECKH OOOCHOBaHHBIC MPABUIIA KOHCTPYH-
poBanus 1 3)PeKTUBHOTO 00yUeHUST HEHPOHHBIX CETeH. DTOT HEAOCTATOK
NPUBOJMT, B YAacTHOCTH, K TOTEPEe HEHPOHHBIMH CETSIMH CIIOCOOHOCTH
06001aTh JaHHBIE TPEIMETHON 00JACTH B COCTOSHUAX MepeoOyueHus (me-
PETPEHUPOBKH).

2.7.KoHTpoJIbHbIE BONPOCHI U 3a1aHUS

1. Onwmmre MOIENs UCKYCCTBEHHOTO HelpoHa. [IpuBeaute mpume-
PBI IEPEAATOYHBIX () YHKITHHA.

2. CpaBHHTE CBOWCTBa OMOJIOTHYECKHX W HMCKYCCTBEHHBIX HEWPOH-
HBIX ceTei.

3. [IlpoBenure cpaBHEHHE OHOCIOWHBIX U MHOTOCHOHHBIX MHC.

4. Packpoiite 0COOCHHOCTH PEKYPPEHTHBIX ¥ CAMOOPIaHU3YIOIIUXCS
CeTel.

5. Pacckaxute o monensx ceteit Xonduina u Koxonena.

6. [aiite XapaKTePHUCTHKY OCHOBHBIX 3TAIlOB IOCTPOCHHUS HEHPOH-
HOM ceTu.

7. Pacckaxute 0 Merogax o0yuenus MHC (koppekums 1o oImmoke,
obyuenne Xeb0a, copeBHOBATEIbHOE 00yUICHHE, METO OOPATHOTO PacIpo-
CTpaHEHHUs ONINOKH).

8. Omumure anroput™M OOpPaTHOTO PACHPOCTPAHECHUS OLIHOKH.
CchopmynupyiiTe ero JOCTOMHCTBA M HEIOCTATKH.

9. HasoBute n oxapakTepusyiTe mapaJurMbl 0OydeHHs: HEHPOHHOM
cerTu.

10. Pacckaxxute 00 U3BECTHBIX BaM criocobax peanmusarmu MHC.

11. Tlosicaute ycnoBuss npumennmoctn MHC. Chopmynmpyiite oc-
HOBHBIC ITPOOJIEMBI, BOHUKAIOIINE IPU IPIMEHEHIH HEHPOHHBIX CETEH.

12. Ha3oBure HEraTWBHBIC MOCJICACTBHS IMEPeOOyUCHHS HEHPOHHOM
CeTH.

13. TToaroroBsTe HAOOP COAEPIKATECIBHBIX MMPUMEPOB I OOyUCHHS
HEUPOHHOU CeTH C 3aJ]aHHOI1 11eJIbIO.

14. M3006pa3urte Hanbosee M3BECTHBIC (DYHKIMHM aKTUBAlMK W JlalTe
UM XapaKTCPUCTHKY.

15. CopmynupyiiTe TOCTAHOBKY MPHUKIAJTHON 33aJauu, IUTS PECIICHUS
KOTOpOW BO3MOKHO M LieJIecO00pa3sHoO NMPUMEHNUTh HEHpOHHYIO ceTh. Onm-
LINTE, KaK 9TO MOXKHO CIETaTh.

16. Chopmynupyiite MOCTAHOBKY COJEpIKAaTCIbHONW 3alaudl sl pe-
IIeHUSI METOJIlaMU HEHPOHHBIX ceTeil. [1oaroToBhTe 00yUaIONIyI0 U TECTH-
PYIOIIYIO BEIOOPKH MPUMEPOB.
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17. ChopmynupyiiTe TOCTAHOBKY 3aladdl HW3BJICUCHHS 3HAHWHA IS
pENIeHUsI C TIOMOIIBIO TEXHOJIOTUN HEHPOHHBIX ceTel. [lonroToBsTe HEOO-
XOIMMBIE JaHHBIE.

18. CocraBbTe 3agauy KiIacCU(PHMKAIUK (IHATHOCTHKH) JUIS PELISHUS
C MOMOIIBIO TEXHOJIOTHH HEWPOHHBIX ceTel. [1oaroToBhTE HEOOXOIUMEBIE
JTaHHBIE, BEIOEPUTE TOTIOJIOTHIO CETH.

19. Copmynupyiite 3aqady NPOTHO3UPOBAHUS U PEIICHUS C II0-
MOIIBIO0 TEXHOJIOTHH HEHPOHHBIX ceTei. [1oAroTOBETE HEOOXOAUMBIC TaH-
HBIC, BBIOCPHUTE TOMOJIOTHIO CETH.

20. AprymMeHTHpOBaHO BBIOEpeTE Ciydai, B KOTOPOM LIEJIeCO00pa3HO
npumenenune MHC:

a) BBISIBJICHHE TCHICHIIHIA, B3aMMOCBs3eil B OONbIIMX 00bEMAxX JaH-
HBIX, HCKa)XEHHBIX IITyMaMH;

6) TOCTpOEHHE aNMMPOKCUMAUK (PYHKIMH TI0 PE3yIbTaTaM DKCIepPH-
MEHTAa, KOT/1a KOJIMIECTBO OITBITOB HEBEJIHKO.

21. Pacckakute MpoO BBIOOP apXUTCKTYPHI W HACTPOWKY MHOTOCIION-
HOM HEHPOHHOM ceTH.

22. Pacckakute O 3aaadax, pellacMbIX IPH IOMOIIM CaMOOPIraHH-
syrommuxcs kapT KoxoHeHa.

23. HazoBuTte TOCTOMHCTBA U HEJOCTATKU aJrOPUTMa OOPATHOTO pac-
MIPOCTPAHEHUS OIIHOKH.

24. HazoBute u naiiTe KPaTKyH XapaKTEPUCTUKY 0a30BBIM apXHUTCK-
TypaM HEHpPOHHBIX CEeTeH.

25. PacckaxuTe 0 npoOiieMax MpaKTHIECKOTO UCIIOJIb30BAHUS HCKYC-
CTBEHHBIX HEHPOHHBIX CETEH.

2.8.CnHcOK JuTEepaTyphl

1. Baprues, C.U. ApantuBHBIE ceTH 00paboTkk wuHpOpManmu /
C.J. bapues, B.A. Oxonun. — Kpacnospck : Mactutyt dmukun CO AH
CCCP, 1986.

2. Tanymkun, A.W. Heitponnsie cetu. Ocuosbl Teopun / A.U. Ta-
nynikud. —M. : Topstuast Jluaus-Tenekom, 2012. — 49G.

3. Kowmsrotep obperaer pasym [/ mox pexn. B.A. Credpanrok. — M.
Mup, 1990. — 24@.

4. Ocogckuii, C. Heitponnsie cetu misi obpabotku nHbpopmauuu /
C. Ocosckuit ; nep. ¢ nonsc. W.J[. Pynunckoro. — M. : duHaHCH U cTaTH-
cruka, 2002.

5. Jlosun, H.B. MogenupoBanue ueitponnsix ctpyktyp / H.B. Jlo-
3uH. —M. : Hayka, 1970.

6. Posentmar, ®. Ipunuune! Helipogunamuku [ @. Pozenonar. —
M. : Mup, 1965.

55



7. Pyrtkosckas, J{. HelipoHHBIe ceTH, T€HETHYECKHE alrOPHUTMBI U
neuerkue cuctembl / JI. PyrkoBckas, M. [Tununbckuit, JI. PyrkoBckuit. —
M. : T'opsiuast Jluaus-Tenexom, 2007.

8. Coxkouos, E.H. HeliponnTemiexT: oT HelipoHa K HEHPOKOMITBIOTE-
py / E.H. Coxomnog, I'.I'. BaiitasiBuuyc. —M. : Hayka, 1989.

9. Tonkaues, C. HelipoHHOE MpOrpaMMHpOBaHHE HAIOTOBBIX CHC-
tem / C. Tonkaues. —M. : Kopona-Bek, 2011.

10. Tpuxos, J1.B. Heiiponnsie cetu: kak 1o nenaerca? /J.B. Tpukos //
Kommnproteps! + nmporpammer. — 1992. -Ne 4, 5,

11. Yoccepmen, ®@. HeipoxomnbioTepHas TexHUKa: Teopus U mpak-
tuka [ ®. Yoccepmen. —M. : Mup, 1992.

12. ®posnos, H0.B. UHTEIEKTyalbHBIC CUCTEMBI U YIPABICHUYCCKHE
pemenns / 10.B. ®ponos. —M. : U3x-80 MI'TIY, 2000.

13. XunroH, Ix.E. Kak o6y4atorcs neiponnsie cetu / Jix.E. Xunton //
B mupe nayku. — 1992.Ne 11, 12,

14. DnemMeHTapHOE BBEICHHE B TEXHOJIOTHMIO HEHPOHHBIX CETeH C
npumMepamu mporpamm / P.TameyceBuu [u ap.]. — M. : Topsuas Jlunus-
Tenexom, 2011.

15. Kohonen,T. Self-organization and associative memoty Koho-
nen. — New York : Springer, 1984,

3.9BOJIOIMOHHBIE AHAJIOT'UA
B UCKYCCTBEHHBIX HHTEJIVIEKTYAJIbBHBIX CUCTEMAX

OBOMIOIMOHHOE MOJESIUPOBAHIE MOXHO OIPENEIHUTh KaK BOCIIPOM3-
BEJICHHE TpOLecCca €CTECTBCHHOW 3BOJIIOIHMH C TOMOIIBIO CIEIHABHBIX
KOMITBIOTEPHBIX IpOrpamMM. TepMHH 3BOJIIOIMS B OTPaHUYEHHOM CMEICIIE,
KacaroleMcsl TOJIbKO CMEHBI IIOKOJICHHMI OpPraHM3MOB, Hadall IIUPOKO HC-
nonb3oBatkest B XVII B. C mosienenuem B 1859r. yuenus JlapBuna 10T Tep-
MHH TpHOOpEN COBpEeMEHHOE TOJKOBaHHWE. «buonormdeckas 3BOJIOIUS —
UCTOPHYECKOE pa3BUTHE OpraHum3MoB». HeoOxoammble W IOCTATOYHBIE
YCIIOBHS, ONPEICISIONINE TIaBHbIE (DAKTOPBI IBOIOIHH, OBLTH CPOPMYITH-
poBaHbl B XX B. Ha OCHOBE CO3JaHHOW IOIYJIAIIMOHHO-TEHETHYECKOH Teo-
pun. K ¢axropam, onpenensronumM Hen30€KHOCTh SBOIIOLIH, OTHOCATCS:

— HacJeICTBEHHas W3MEHUYMBOCTb KaK IPEIIOCHUIKA 3BOJIOLMH, €&
MartepHa,

— ©Oopbba 3a cymecTBOBaHNE KaK KOHTPOIMPYIOMIMA M HAIPaBIISIO-
i pakTop;

— eCTeCTBEHHBIH 0TOOp Kak mpeoOpa3zyromuii pakrop.

Ha pucynke 3.1 npuBeneHa KOHKpeTu3aunusi (PaKTOpOB 3BOJIOINH,
YUUTHIBaIOIIass MHOTooOpasue (OpM HX TMpPOSIBICHUS, B3aHMMOCBS3CH H
B3auMoBusiHUs [11]. [naBHbIe GaKkTOPBI BBIACICHBI TYHKTHPOM.

CoBpeMeHHas1 TeOpHs IBOIIOLUH Oa3upyeTcs Ha TEOpUH OOIIeH | 1mo-
MYJALAOHHOH T'€HETHUKH. DJIEMEHTapHBIM OOBEKTOM SBOJIOLMHU SBISETCS
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TOMYJIAUS. — COOOIIECTBO CBOOOAHO CKpEUIMBaIOIUXCsl ocodeld. B mormy-
JSIHASIX TPOUCXOIAT MUKPOIBOIONUOHHBIC MPOIECCHI, MPUBOJSAIINE K H3-
MeHeHHIo ux reHodonaa. [IpeoOpa3oBaHus TEHETHYSCKOTO COCTaBa MOITY-
JISIIAH TIPOUCXOIAT MOJ ACHCTBUEM 3JICMEHTAPHBIX 3BOIIOIIMOHHBIX (DAaKTO-
poB. CiyuaiiHbIe CTPYKTYPHBIC WIN (DYHKIIHOHATBHBIC H3MCHEHHS B TCHAX,
XpOMOCOMaX W JPYTUX BOCIPOHM3BOIAMMBIX CAWHHUIAX HA3BIBAIOT MYTAIlHsI-
MH, €CITH OHH IPUBOJAT K HACICICTBCHHOMY U3MCHCHHIO KaKOro-1ubo ¢e-
HOTHITMYECKOTO TIpU3HAKa OCOOHM. XPOMOCOMBI — 3TO CHEIU(PUIESCKHE
CTPYKTYpPBI KJIETOYHOTO SIpa, KOTOPhIe MIPAIOT BaXKHEHIIYIO POJIb B MPO-
Heccax JeJieHns] KIeTOK. XpPOMOCOMBI COCTOSIT U3 TeHOB. [ ©HOM Ha3bIBaeT-
Csl peaJIbHO CYILECTBYIOIIAs, He3aBHUCUMasi, KOMOMHHUPYIOIIAsICS M PaCIen-
JISIFOLIASICS TIPH CKPEIIMBAHUAX SIUHHIA HACTICICTBEHHOCTH.

IIpeoOpazoBanus reHOGOHAA TOMYJSHHA TPOUCXOAT TIOJ yIpaBiie-
HUEM E€CTECTBEHHOTO 0TOOpA.

DBOIIONUS — 3TO MHOTOSTAIHEIA MPOIECC BOSHUKHOBCHHS OpTaHUYe-
cKkuX (GopM ¢ OoJiee BBICOKOW CTEIICHBIO OpraHU3AIllUH, KOTOPBIA XapaKTe-
pHU3yeTCsl H3MEHIMBOCTHIO CAMUX 3BOJTIOIIMOHHBIX MEXaHH3MOB.

HcTopus 3BONIOLMOHHBIX BBIYMCICHUA Havanach C pa3pabOTKH psiaa
HE3aBHCUMBIX MOJICIICH, CPEU KOTOPBIX OBUIM FCHETHYECKUE aNTOPUTMBI U
Ki1accu(pUKAIIMOHHbBIE CUCTEMBI, CO3/[aHHbIC aMEPUKAHCKUM HCCIIeJOBaTENIeM
JIx. XosmanmoM. OH MPeAIoKII HCTIOb30BaTh METOIBI M MOJICIN Pa3BUTHS
OpraHMYeCcKOro MHUpa Ha 3eMile B KaueCcTBE MEXaHU3Ma KOMOWHATOPHOTO Iie-
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pe0opa BapHaHTOB IPH DEIICHHH ONTHMH3AIMOHHBIX 3amau [14, 26].
KomnprorepHble peann3anni 3TOr0 MeXaHH3Ma TOIy4niId Ha3BaHHUE «TeHe-
TUYeCKHe anropuTMbi». B 1970x IT. B paMKax TEOpHHU CIIy4aiHOTO OUCKA
JLLA. PacTpuruHeiM OBIT TIPEUIOKEH PSII AITOPUTMOB, HCIOJB3YIOMUX
ujed GHoHMYecKoro mosegeHus ocobeit [10]. PasBurHe 3THX Haeill HAILIO
oTpaxeHue B 1ukie pador M.JI. BykaToBoii 1Mo 3BOJIOMMOHHOMY MOJIEIH-
poBanuto [2, 3]. Unen M.JI. LleTnuHa, pa3BUThIC B HCCIICIOBAHUSIX TOBEIC-
HUSI COOOIIECTB KOHEYHBIX aBTOMATOB, JIETJI B OCHOBY aJITOPUTMOB TIOMCKa
IJ100aJBHOTO JKCTPEMYyMa, OCHOBAaHHBIX Ha MOJCIMPOBAHHMU IIPOLIECCOB
pa3BUTHA U 3MUMHHALNK ocobeii [15]. Bonbiioit Bkiag B pa3BUTHE BOJIO-
LIMOHHOTO TIporpaMMHUpoBaHus BHeciu pabotsl JI. dorens, A. OysHca n
M. Yomma [12, 20, 21].

K OCHOBHBIM HalpaBICHUSM Pa3BUTHS BOJIOMHOHHOTO MOJCITHUPOBA-
HUS Ha COBPEMEHHOM JTale OTHOCSTCS CIIEAYIOIIHE:

— renernyeckue anroput™sl ([A), mpeqHasHaYEHHBIC TSI ONMTHMH-
3anuu QYHKIUH TUCKPETHBIX MIEPEMEHHBIX M MCIIONB3YIOIINE aHAIOTHH €C-
TECTBCHHBIX IIPOLIECCOB PEKOMOWHAIINH U CEJICKIINY,

— xnaccupunupyrone cucreMbl (KC), co3maHHble Ha OCHOBE Te€HeE-
THYECKHX aJITOPUTMOB, KOTOPBIE UCIIOJIB3YIOTCS KaK 00y4aeMble CHCTEMBI
YIpaBJICHUS,

— reHeruyeckoe nporpammupoanue (['II), ocHOBaHHOE Ha HCIOJNb-
30BaHUM HBOJIONMOHHBIX METOJOB JJISI ONTUMH3ALMH CO3/IaBAEMBIX KOM-
MBIOTEPHBIX MPOTPAMM;

— 3BOJIOLMOHHOE mporpammupoBanue (DII), opueHTHpOBaHHOE Ha
OTNITUMU3AITIIO HETTPEPHIBHBIX (PYHKITHI O3 MCITOIL30BAHHS PEKOMOMHAITHIH;

— opomormonHblie crpareruu (IBC), OPHEHTHPOBAHHBIC HA OMTHMH-
3al{I0 HETIPEPBIBHBIX (QYHKIHUH C UCTIOIBE30BaHIEM PEKOMOWHAITHH.

OBOIIOIIMOHHBIE METOABI IIeTIECO00Pa3HO MCIIONB30BATh B TEX CIyda-
SIX, KOTJa TMPUKIAJHYI0 33aJady CIO0XXHO C(OPMYIHPOBaTh B BHAE, ITO3BO-
JISFOLIIEM HAWTH aHAIMTHYECKOEe pelIeHre, TN TOT/1a, Korjaa Tpedyercst Obl-
CTPO HAWTH MPHOJIVKEHHBIA Pe3yJIbTaT, HAPUMED, MIPU YIIPaBICHUH CHC-
TEMaMH B PEILHOM BPEMEHH.

B Poccuu pa3zsutneM 5BOJIOIMOHHBIX METOJ0B 3aHUMAIOTCSl HAYYHBIC
konbl mpodeccopor M.JI. Bykatosoii [2, 3], .U. Batumesa [1], B.M. Ky-
peitunka [7 — 9]u U.I1. Hopenkosa [6] .

3.1.T'eHeTH4ecKue aIropuTMbI

B ocHOBe reHeTHUeCKHX AJITOPUTMOB JICI)KAT 'CHCTUKA U XPOMOCOMHAaA
TCOpUs SBOJIIOIIUNA OPraHU3MOB. XpOMOCOMLI — 3TO HUTCBUAHBIC CTPYKTY-
PbI, HAXOAAIIHUECA B KIICTOYHOM AAPE€, KOTOPLIC ABJIAIOTCA HOCUTCJIAMU Ha-
CJIICACTBCHHOCTH. Kamas{ XpoMocoMa yHHKaJIbHa MOp(i)OJ'IOl"I/I‘-IeCKI/I u re-
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HETHYECKH M HE MOXKET OBITh 3aMEHEeHa IPYroi JMO0 BOCCTAaHOBJICHA IPH
yrepe (Mpu mOTEpe XPOMOCOMBI KJIeTKa, KaK MpaBuio, morubaer). Kaxaprii
OMOJIOTHYECKHI BHJ MMEET OIpene€HHOE, ITOCTOSTHHOE KOJIMYECTBO XPO-
MocoM. Kaxnast kieTka cOmep>KUT YIOBOSHHBIH Habop Mop(hooTHYECKH U
TeHETHYECKN CXOTHBIX XpoMocoM. Hampumep, B KJI€TKax 4elOBeKa Comep-
KHUTCS 23 Mapbl XpOMOCOM, B KJIETKax Komapa — 3.

Ha npouecc HacieqoBaHUs MPU3HAKOB CYIIECTBCHHO BIHSCT MOBEJC-
HHE XPOMOCOM TIpHU JeNicHHH KJIeTOK. CYIIecTByeT MUTO3HOE M MEHO3HOE
JICJICHUE KICTOK. MHUTO3HOE NelieHUue O0ECIeunBacT pPacIpe/elicHHe WC-
XOIHBIX XPOMOCOM MEXKIY JABYMs 00pa3yOIIMMHUCS JOUYCPHUMH KICTKAMH,
KOTOpBIE OyIyT MMETh paBHOIICHHBIC HAOOPBI XPOMOCOM W OYAYyT OYCHB
MOXO0XH JpYr Ha Apyra. [Ipu 3TOM MPOUCXOTUT PEIyILTUKAIMS UCXOTHBIX
XpOMOCOM, BCIIEICTBHE YETO K MOMEHTY IEJICHUS KICTKH KaKIas XpOMo-
CcOMa COCTOUT U3 ABYX KOMUN MCXOJHON MAaTEpPUHCKON XPOMOCOMBI — CECT-
PHMHCKHX XpoMaThj (puc. 3.2).

Bo Bpems Meifo3a MpOUCXOIUT ABA TOCIEIOBATEIBHBIX ICICHUS. PEIyK-
IIMOHHOE ¥ AKBAaLlMOHHOE. Melo3 MPUBOAUT K 00pPa30BaHUIO KIIETOK, Y KOTO-
PBIX YHCIIO0 XPOMOCOM BJIBOE€ MEHBIIIE IT0 CPABHEHHUIO C MICXOTHOH KIETKOH.

B daze peaykiuu xpoMaTtuasl 0OMEHUBAIOTCS TEHAMH, T.€. y4acTKaMu
ne3okcupubonykiennoBoi kuciaotTel (JIHK). Iocie sToro kierka pasaens-
eTCsl Ha JIBC HOBBIC, IPUUEM KaxIas U3 HUX COJCPKHUT yIBOCHHBIA HAOOp
XpOMOCOM, CTPYKTYPHI KOTOPBIX OTJIMYAIOTCS OT HCXOAHBIX. MeXaHW3M
oOMeHa reHaMH Ha3bIBaeTCS KPOCCHHTOBEPOM.

B pe3ynbpTare 3KBAIMOHHOTO JCICHUS U3 IBYX MOJYYHBITUXCS KICTOK
00pa3yroTcsl YeThIpe KIETKH, Kaxaas M3 KOTOPBIX COACPKUT OIMHOYHBIN
Habop xpomocoM (puc. 3.2).

TakuM 00pa3oM, MUTO3 obecIiedrBaeT BO30OHOBIICHHE KIIETOK, & MEH-
03 OTBEYacT 3a Iepenavy HaclIeJCTBEHHOW MH(OpMAIMH U CIOCOOCTBYET
TeHETHYECKOMY pa3HO00pa3uio OpraHu3MOB JaHHOTO BU/IA.

Krnaccuueckast reHeTHKa 000CHOBAJIa HACIIEACTBEHHOCTh M M3MCHYU-
BOCTH Onaronmaps CO3JaHUIO (yHAaMEHTaJbHOH TEOpHH T'€Ha, OCHOBHBIC
MTOJIOKCHUS KOTOPOI (POpMYyITUPYIOTCS CIIEIYIOMIM 00pa3oM:

— BCe MPU3HAKU OPTraHU3Ma OTIPENIEeNAIOTCS HabopaMy T'€HOB;

— TCHBI — 3TO AJIIEMCHTAPHBIC CAMHUIIBI HACICICTBEHHOUW HH(OpMa-
UM, KOTOPBIE HaXOAATCS B XpOMOCOMAX;

— TCHBI MOTYT U3MECHSATHCS — MYTHPOBATh;

— MYTalWU OTAEIHHBIX I'€HOB MPUBOMAT K W3MEHEHHIO OTIEITBHBIX
3JIEMEHTAPHBIX PU3HAKOB OpPraHu3Ma, WU (PSHOB.

I'en ompegmensiercs Kak CTPYKTypHas €IWHHWIIA HACIEJCTBEHHON WH-
(dbopmanuu, nanee HemenuMas B (YHKIIMOHAJIHHOM OTHOImEHWUH. OH Mpe-
cTaBisieT coboii yaactok Mosiekyisl JIHK, Ha KOTOpOM COXpaHsSeTcs oCTo-
SIHHBIA TIOPSIIOK CJICIAOBAHUS Map HYKICOTHIOB. KOMIUIEKC TE€HOB, comaep-

59



Kaluxcss B HAbOpe XpOMOCOM OJIHOTO OpraHm3ma, odpasyer reHoMm. Pounb
monekyn JIHK, oGmamaromux yYHUKaTbHOW CIOCOOHOCTBIO K CaMOBOCIIPO-
W3BEJICHHIO, 3aKJII0OYACTCSl B XpaHEHHH W Iepejiauye MeHeTHYecKol nHQop-
MalliH MOCIEYIOIUM MOKOJICHHUSIM.
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Puc. 3.2.MexaHu3MBbI JeJIeHUS] KJIETOK
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B 3agauax momcka ONTUMAaIbHBIX PEIICHUH KaKI0€ peIIeHne U3 MHO-
’KECTBA BO3MOKHBIX MOXHO MPEACTaBUTH HaOOpoM MH(OpPMAIH, KOTOPHIH
MOJKET OBITh W3MEHEH IyTEM BBEICHHS B HETO AIIEMEHTOB APYrOr0 pele-
HUS. JpyruM# CIIOBaMH, BO3MOXKHBIE PEUICHHS COOTBETCTBYIOT XPOMOCO-
MaM, COCTOSAIINM U3 T€HOB, MIPHUYEM B XOJIe ONTUMHU3AIIH IPOUCXOANUT 00-
MEH TeHaMH MEXIy XpomocoMamu (pekombunanms). [Ipu mocTpoeHun re-
HETHYCCKUX aJTOPUTMOB Ba)KCH BBHIOOp MPHUHIIUAIIA TCHETHYECKOW PEKOMOH-
Hanuy. CyIiecTByeT HECKOJBKO THIIOB HepepacipeaeeHus] HacleACTBeH-
HBIX ()aKTOPOB:

1) pexkoMOUHAIHS XPOMOCOMHBIX M HEXPOMOCOMHBIX TCHOB,;

2) peKOMOMHALHS 1IENEBBIX HETOMOJIOTHIECKHX XPOMOCOM;

3) pekoMOHHAIMS YYaCTKOB XPOMOCOM, MPEICTaBICHHBIX HEMPEPHIB-
HbIMU MoJsiekynamu JTHK.

Jl1s moCTpoeHNsT TeHEeTHYECKUX AalTOPUTMOB HaMOONBIINN HHTEpEC
MIPECTABIIET TPETHH THI PEKOMOWHAIINH, KOTOPBIH UCTIONb3yeTCs s Ha-
KOIUICHUSI B KOHEYHOM PEIICHHH JYYIMHUX (YHKIHOHAIHHBIX NPH3HAKOB,
KaK#e UMENINCh B Habope NCXOAHBIX perreHnit. CymecTByeT HeCKOJIBKO TH-
MIOB PEKOMOMHAIIMK Y9aCTKOB XPOMOCOM: KPOCCHHI'OBEp, CaiT, WIlIerajib-
Hasl peKOMOMHALIHS.

KpoccuHroBep cOOTBETCTBYET PETYISIPHOW PEeKOMOMHAIMH, TIPH KOTO-
POl MPOMCXOANT OOMEH OIpPEAETEHHBIMUA YYacTKaMH MEXIy TOMOJIOTHY-
HBIMU XpoMocoMamu. OH MPUBOJINT K MOSBICHUIO HOBOTO COYETAHHUS CIICTI-
JICHHBIX TCHOB.

CaiiT —3T0 BHI peKOMOWHAIINH, IPH KOTOPOH Ha KOPOTKUX CIHEIIHAIH-
3MPOBAHHBIX YYACTKaX XPOMOCOM IPOMCXOIUT 0OOMEH TeHO(POpOB (TEHHBIX
HOCHTEJIEH), YacTO pasIMYHBIX [0 00BEMY M COCTABY I'€HETHUYECKOW HH-
dhopmanuu.

WnneranxpHas peKOMOMHAIINS JOMTyCKAaeT HETOMOJIOTHYHBIE OOMEHBI, K
KOTOPBIM OTHOCSTCS TPAHCJIOKAIlMW, HHBEPCHU M CIIlydaW HEpaBHOTO KpOc-
cunrosepa. Takue crocoObl MOTYT OKa3aThCs MOJIC3HBIMHU MPU T'CHEPAIUU
HOBBIX PELICHUH.

B renetnyeckux alropuTMax HauOOJBIIEE PACTIPOCTPAHCHHE MTOTYYH-
Jla OIepalus KPOCCHHIOBEpa, 3aKII0YAIOIIAsACS B Pa3pbIBE TOMOJIOTHYHBIX
XpOMaTuj ¢ MOCIeAYIONIMM COSANHEHHEM X B HOBOM codeTaHuu. Cxema
KpPOCCHHTOBEpa, JAEMOHCTPUPYIOIIasg 00pa3oBaHUE IBYX HOBBIX XPOMOCOM
mocjie 00MeHa TeHeTHYECKUM MaTepUalioM, IpUBecHa Ha puc. 3.3.

OcHoOBHas eb KPOCCHHIOBEPa 3aKI0YAeTCs] B CO3JAaHUH U3 MMEIO-
IIeTOCs TeHEeTHYECKOT0 MaTepuaia XejlaeMol KOMOWHAIMK MPU3HAKOB B
OJTHOM PEIICHUH.

Kpoccunrosep MoXeT HPOMCXOAWTH B HECKOJNBKHX Toukax. Ilpmmep
JIBOWHOTO KPOCCHHTOBEPA MEK/ITy XpOMOCOMaMH IpUBEAEH Ha puc. 3.4.
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Puc. 3.4.Cxema JB0iiHOr0 KpOCCHHIOBepa:
@ — J10 KPOCCHHIOBEPA; 6 —BO BPeMsi KDOCCHHIOBEPA; 6 — [0CJIEe KPOCCHHIOBEpa

ITomMuMO KpOCCHHTOBEpA ISl PEIICHUS Pa3IMYHBIX TPUKIATHBIX 33124
MOJIC3HBIMU SIBIITIOTCS TAKUE TCHETUYECKHE OIEpPaIliy, KaK MyTaIllus, WH-
BepcHsl, TPAHCIOKAIMs, CeleKuus (MHOPHUAMHT W THOPHIOW3AIUs), TeHHAS
HWHXECHEPHSI.

ITox MyTarueii MOHUMAETCsl TEHETHUECKOe U3MEHEHHUE, TIPUBOIAIIEE K
KauyeCTBEHHO HOBOMY TPOSBIIEHUIO OCHOBHBIX CBOWCTB I€HETHYECKOTO Ma-
TepHualia: TUCKPETHOCTH, HEMPEPHIBHOCTH WJIH JTHHEWHOCTH. CBOMCTBO IHC-
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KPETHOCTH TO3BOJISIET BEIICIUTH B HCXOJHOM I€HETHIECKOM MaTepHaie OT-
JIeNbHBIe (parMeHTHI, KOHTPOJIHUPYIOIINe Te Wik WHble (QyHKImu. Hempe-
PBIBHOCTH O3HAYaeT, YTO OMNpEIeNEHHbIE KOMOWHAIIMA T€HOB COBMECTHO
KOHTPOJHUPYIOT HEKOTOPYIO0 (YHKUWIO. JIMHEHHOCTh MPOSBISIETCSA B OIpe-
NIEIEHHOH MOCIIeIOBATEIFHOCTH T'C€HOB B MPEIENax IPYIITE CHETIICHHS.

IIpomecchl MyTanuy BemyT K MOJy4YeHHIO OoJiee pa3zHOOOpa3HOIO Te-
HETHYECKOTO MaTepuaia. B CBsI3U ¢ 3TUM NMPUMEHEHUE OTCpAIliid MYTAalUU
B TEHETHYECKHUX aJTOPUTMAax HAIPABICHO Ha IMOJIY4YCHHE pEIICHHH, KOTO-
pBIC HE MOTYT OBITh yIyYIIICHBI KAYECTBCHHO ITOCPEACTBOM KPOCCHHIOBEpA.

WuBepcust, TpaHCIOKAIMs, TPAHCIO3HWNNSA, ICTCHHUS M IYTUIMKAIIUSA
OTHOCSATCS K Pa3sHOBHUIAHOCTSAM XPOMOCOMHON Mytaruu. [Ipu WHBepcuu
YYacTOK XpOMOCOMBI moBopaunBactcs Ha 180°, TpaHciokanueil Ha3bIBAtOT
MEPEHOC YaCTH OJHOW XPOMOCOMSBI B Npyryro. [Ipu mepemenicHnn HEOOIb-
IIMX yYaCTKOB T€HETHYECKOTO MaTepHaja B IpeleiaX OZHOH XpOMOCOMBI
HCTOJB3YIOT TEPMUH TPAHCIO3UIH. JleNelus — 3TO BBIIAJACHUE OTICIBHBIX
Y9acTKOB XPOMOCOM, IyIDIMKANWS — MOBTOPCHHE y4acTKa T'€HETHYECKOTO
MaTepuana. KpoMe mepedncieHHbIX, CYIIECTBYIOT IPYTUe Pa3HOBUIHOCTH
XPOMOCOMHBIX MyTaluii [7].

Cenekuus mpeacTaBiIseT co0oi GpopMy HUCKYCCTBEHHOTO 0TOOpPA, KO-
TOPBIA MOKET OBITH MAacCOBBIM WJIM WHAWBHAYAIBHBIM. Y CTaHOBJICHO, YTO
MaccoBbIit 0TOOp 1Mo (eHOTUIY (COBOKYMHOCTH BCEX BHEHIHUX M BHYTPEH-
HUX MPU3HAKOB) McHee 3(D(PEKTUBEH, YeM WHIUBHUAYAIbHBIH, KOTIa MOIy-
JISIIUEO JCTAT HA OTICIBHBIC JIMHUH, a IS Pa3MHOKCHUS BEIOMPAIOT HOCH-
TeJNlel kemaeMbIX CBOMCTB. [IpuMeHeHne npoueaypsl CeJeKId B TeHETHYe-
CKHX aJTOPUTMAaX ONTHMHU3AIUH CIIOCOOCTBYET YCKOPEHHIO MPOIECca CHH-
Te3a UICKOMOTO PEIICHHS.

['eHHAst HHKEHEPHUS TPEACTABISACT COOOM COBOKYIMHOCTH METOJIOB IS
nosryaenus pekombunantHor JIHK n onepanun Hax Hero. PekoMOnHAHTHAS
JHK nonywaercs nmyrém oowvenunenus ¢parmentoB JJHK pasnuunbix op-
raHn3MOB. lcronb30BaHNe OIX0I0B TEHHOW MHKCHEPHH MO3BOJIAET B Psi-
JIe 3a/1a4 3HAYUTEIBHO OBICTPEe HAXOIWUTH XKeJIaeMOe PEIICHHE.

MexaHN3M 3BONIONMH OCHOBAaH Ha TPEX MOBTOPSAIONINXCS MpOIeccax:
orbope, aMmruiudukaiuu (Mporecc MPOU3BOJACTBA MOTOMKOB) U MYTAI[HH.
OH ucnonp3yeTcss B KadecTBE MEXaHNW3Ma CIy4aliHO HAIlPaBICHHOTO KOM-
OMHATOPHOTO Tepebopa MpH PEIICHUH 3a]ad ONTUMH3AIUN U cI1aboCTpyK-
TYPUPOBAHHBIX POOIIEM IPUHATHS PEIICHUH.

I'eneTnueckuil anropuTM — 3TO TOUCKOBBIM aJTOPUTM, OCHOBAHHBIN
Ha TPUPOJHBIX MEXaHMU3MaX CEJICKIUU W TCHETUKU. DTU aJTOPUTMBI 00ec-
MEYMBAIOT BBDKMBAHUC CWIIBHEHINUX PEUICHUN M3 MHOXECTBa CTCHEPUPO-
BaHHBIX, (POPMUPYSI I U3MEHSS IPOIIECC IIOUCKA HA OCHOBE MOJCIHPOBAHUS
9BOIIOIMK WCXOJHOW TMOMYNSIUU pelieHui. ['eHeTHUeCKue alropuTMBbl
CKOHCTPYUPOBAHEI TAKUM 00pa30M, 4TO MPHU TEHEPAIUH KaXKI0W HOBOU IO-
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MyJSALUA UCIIONB3YIOTCS (PPArMEHTHI HCXOAHBIX PEIIEHUM, K KOTOPBIM [0~
OaBISIOTCS HOBBIE DIIEMEHTHI, 00ECIIEUNBAIOIIUE YIIyYIIEHUE PEIIEHUNA OT-
HOCHTENBHO CHOPMYIUPOBAHHOTO KpUTEpHs O0TOOpa. JpyruMu ClIoBaMH,
TEHETHYECKUE AJITOPUTMBI MCIONB3YIOT MH(POPMALUIO, HAKOIUIEHHYIO B
nporecce 3Boiormu [2, 3, 7, 8, 16, 22 — 26].

B reHeTMYECKMX alrOpUTMAX HCIOIB3YIOTCS CIeUUpUIECKUE TEPMHU-
HBI, B3AThIE M3 TEHETHKH, KOTOPBIE TPAKTYIOTCS CIEAYIONIMM 00pa3oM:

T'enetuka I'eneTnueckue anropuTMBI

Xpomocoma Pemenne, cTpuHr, cTpoka, Mocjaea0BaTeIbHOCTD,
POIUTEND, TOTOMOK

IMomynauus Habop pemenuii (XxpoMocom)

Jlokyc MecromnonoxeHne reHa B XpOMOCOMeE

Tloxonenue I{ux paboTH TEHETHIECKOTO aTOPUTMA, B TIpOIlecce

KOTOPOTO CTEHEPUPOBAHO MHOKECTBO PEIICHHI

Ten DNIeMeHT, XapaKTepUCTHKa, ocoOOeHHas YepTa,
CBOWCTBO, ACTEKTOP

Anens 3HaueHue dJIeMEHTa, XapaKTePUCTUKH

denoTun Crpykrypa

Omucracuc MHOXeCTBO MapaMeTPOB, ATbTEPHATUBHBIC PEIICHIS

CkpemuBaHnmue, Omneparop peKOMOUHAITIN

pEeKOMOHMHAIINSA,

KPOCCHHTOBEP

Myranus Oneparop MoauduKanuu

IIpu pa3paboTke TEHETHYCCKUX aNTOPUTMOB IPECICAYIOTCS JBE TiIaB-
HBIC TICITH:

— abcTpakTHOE U (POpMaTbHOEC OOBICHEHUE MPOIECCOB aIalTallii B
€CTECTBEHHBIX CUCTEMAX;

— MPOCKTHPOBAHUEC MCKYCCTBCHHBIX MPOTPAMMHBIX CHCTEM, BOCIIPO-
M3BOAIINX MEXaHU3MBI (PYHKITHOHUPOBAHUS €CTECTBEHHBIX CHCTEM.

OcHoBHbIe oTIHYHs ['A OT APYTHX aTOPUTMOB ONITUMH3AIIHH:

— HCHOJNB3YIOTCS HE MapaMeTphl, a 3aKOJNPOBaHHBIE MHOXKECTBA I1a-
paMeTpoB,;

— TMIOWCK OCYIIECTBISECTCA HE M3 SAMHCTBEHHON TOYKH, a U3 MOITyJIs-
LU TOYCK;
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— B IpOILIECCe TTOMCKA UCTIONB3YIOTCS 3HAUCHUS IeIeBOM QYHKIINH, a
HE €€ MpupalleHus;

— TMPHUMEHSIOTCS BEPOATHOCTHHIC, a HE JEeTCPMHUHHPOBAHHBIC TPaBU-
JIa TIOVICKA W T€HepaIiy PEeLICHNH;

— BBINOJIHACTCS OJTHOBPEMCHHBIN aHATN3 Pa3IMYHBIX 00acTeil mpo-
CTPaHCTBA PEIICHHUH, B CBSI3M C Y€M BO3MOYKHO HAaXOXJIEHHE HOBBIX obOJac-
TeH ¢ Iy4ITUMU 3HAYSHUSMU TIeeBord QYHKIMH 3a CYET OOBEAMHEHUS KBa-
3HONTAMAIIEHBIX PEIICHHUIA U3 PA3HBIX MTOMYJISIIHHI.

CornacHo penpoayKTHBHOMY miaHy Xosanzaa [14, 26]renetndeckue
CXEeMBI IIOWCKAa ONTHUMAJBHBIX PEIICHHH BKIIOYAIOT CICAYIOIIHE 3TaIlbl
nporecca 3BOJIOLHH:

1. KoHcTpyupyeTcss HadajbHas TMONYJSNHsA. BBOIWTCA HavaiabHas
Touka orcuéra mokoseHui t = 0. BEIUHCIIAIOTCS MPUCIIOCOOICHHOCTh XPO-
MocoM momyisiun (iejeBast (GYHKIMS) W CPEIHss NPUCTOCOOIEHHOCTh
BCel MOMyNALUY.

2. YcranaBnuBaetcs 3Hauenue t =t + 1. BeiOuparorcst 1Ba poguTesist
(XpOoMOCOMBI) ISl KPOCCHHTOBEpa. BBIOOp OCYIIECTBISIETCS CIyYaiHBIM
00pazoM NPONOPLUHOHAIBHO >KU3HECHIOCOOHOCTH XPOMOCOM, KOTOpas Xa-
PaKTepHU3yeTCs 3HAUYCHUAMH IIeTIeBON (QYHKIINH.

3. ®opmupyeTrcsi TEHOTHIT MOTOMKaA. J[JIsl 3TOTO C 3aJaHHOW BEPOSIT-
HOCTBIO HAJl TCHOTHUIIAMH BBIOPAHHBIX XPOMOCOM POH3BOJHUTCS OMEPALIUST
kpoccuarosepa. CirydaiiHeIM 00pa3oM BEIOUpPAETCS OIMH U3 MOTOMKOB A(t),
KOTOPBIN COXpaHsAETCs KaK YieH HOBOM momyisimu. Janee k moToMky A(t)
MOCTICTOBATEEHO C 3aJaHHBIMU BEPOSATHOCTSIMH TPUMCHSFOTCS OMEPaTOPHI
WHBEPCUU W MyTanuu. [[0JyYeHHBIH B pe3yibTaTe TCHOTHII MOTOMKA CO-
xpansetcs kak A'(t).

4. OOHOBICHHE TEKYIICH MOMYJISIHUU ITyTEM 3aMEHBI CIYYaiHO BBI-
OpanHoil xpoMocombl A'(t).

5. Omnpenenenne npucnocodnennoct A'(t) u mepecuér cpenneii npu-
CIOCOOICHHOCTH MO JISLIUY.

6. Ecmu t = t*, rme t* — 3amaHHOC YMCIIO IIATOB, TO MEPEXOX K 3Ta-
ny 7, B NPOTUBHOM Cilydae — nepexo/l K dTamy 2.

7. Kouner paboThl.

OcHOBHas uzest dBOJIOIMH, 3aJI0KCHHAS B Pa3IMYHbIC KOHCTPYKIIUU
TCHETHYECKUX AITOPUTMOB, MPOSIBISETCS B CIIOCOOHOCTH «WIYYIIHX» XpO-
MOCOM OKa3bIBaTh OOJIbIIIee BIUSHHUE Ha COCTaB HOBOH IMOIYJIALUH 33 CUET
JUTHTEIEHOTO BEDKUBAHHS U 00JIee MHOTOYUCICHHOTO MIOTOMCTBA.

Ipocroii reHernyeckmii aaroputm [23, 26] BKIIOYAET ONEPALUIO
CIyyalfHOW reHepaliyi HadyaJlbHOM MOMYJISIIIUM XPOMOCOM U Psiji OIIEpaTopoB,
00eCIICUMBAIOIIUX TEHEPAIUI0 HOBBIX TOMYJSAIMHA Ha OCHOBE HAYallbHOM.
DTUMH OTIepaTOPaMU SIBIISIOTCS PEIPOAYKIIHS, KPOCCHHTOBEP M MYTALHSL.
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Penpoaykiueit Ha3pIBaeTCsl MPOLECC KOMUPOBAHUS XPOMOCOM C yué-
TOM 3HAYCHUU IIeJIEBON (PYHKIINH, T.€. XPOMOCOMBI C WIYUIIUMHK>» 3HaUe-
HUSMHU TIENeBOM (PYHKIMA HMMEIOT OOJBIIYI0O BEPOSTHOCTH IOMANaHUs B
CIEIYIONIYIO MOMYJISAINI0. DTOT MPOIECC SBISETCS aHAJOTHEH MUTO3HOTO
JIeNIEHUs KJIeTOK. BBIOOp KiIeToK (XpoMOCOM) ISl PENPOAYKIMH ITPOBOINT-
Csl B COOTBETCTBUH MPUHIIUIIOM «BBDKMBAHUS CHIIbHeero». [Ipocreimum
crocoOOM TIPENCTABICHHUS OMCPAIlH PEMPOIYKIIMA B aITOPUTMHUYCCKOU
(dopMe SBISCTCS KOJIECO PYJIETKH, B KOTOPOM KaXKJas XpOMOCOMa HMEET
T0JIe, MPOTIOPIIMOHATBHOE 3HAUCHHUIO ENICBOH () yHKIIHH.

PaccmoTpuM mpuMep NpUMEHEHHsI MPOCTOTO TE€HETHYECKOIro aliro-

pHUTMa Tl MaKCUMH3AIUH (YyHKITIH f(X) =x? Ha LENOYNCIICHHOM HHTEp-

Basie [0, 31] @pumep B3sar u3 monorpadpuu B.M. Kypeitunka «['eneTnye-
CKHE aIrOpUTMBD» [7]).

3HadyeHUS apryMeHTa (QyHKIHH f(X) = x? , 3MEHSIOWIEroCs B MHTEP-

Basie oT O 1o 31, MOXKHO NMPEACTaBUTH IATHPA3PSIAHBIMH JABOUYHBIMHU YHC-
namu. [lepBoHavanbHas MOIMYJALMS, COCTOSIIAs M3 YETHIPEX CTPOK IATH-
PaspsAAHBIX YHCENl, MOJyYeHHas! ¢ TIOMOINBIO MPOLEAYPhl T'€Hepanuy Ciry-
YalHBIX YMCEN, IPUBEJCHA BO BTOpoM cronbie Tabm. 3.1.3HaveHue 1erne-

3.1. AHaIU3 HAYAJILHOM MOMYJISIINT
Ha MepPBOM LIare MPOCTOr0 reHeTHYecKoro ajJropuTMa

]
= = ° = g3

5 g = x £ 2R g?g%sﬁs 82z
oz | =2 2 S = s8¢ 52z55 | 5¢HE
g3 Z 8 =z S = EZE| 82383285 | 52¢5
¢ | ES | 2E |gE | 223 35885 | 8783
T 3 Z3 s = =i ESS| 585 g | gXosg

5 | B& |S535 |25 |E°Z8ggce| 3856

FEF |FE |28 |ETE|CEFRE| 2R

N2 %) Z > =
A

1 01101 13 169 0,14 0,56 1

2 11000 24 576 0,49 1,96 2

3 01000 8 64 0,06 0,24 0

4 10011 19 361 0,31 1,24 1
CymMmapHas
neneBast QyHKIUSL 1170 1,00 3,00 4
Cpeanee 3HaueHue
1eneBor GyHKIUU 293 0,25 1,00 1
MakcuManbHOE 3HaUEHUE
LEeNICBOH ()YHKIIMA 576 0,49 1,97 2
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BOH (pyHKIMHU IUIS KaXKIOW XPOMOCOMBI OTIPEEINIICTCS MyTEM BO3BEIICHUS B
KBagpaT 3HAYCHUS IBOWYHOTO YHCIA, KOAWpPYIOMero pemenne x. [Iperen-
JICHTBI ISl CKPEIMBaHus (KPOCCHHTOBEPA) MOTYT BBIOMPATHCS M3 HAYANb-
HOW TOITYJISIIIH MIJIH TIOCIIE BRIITOJTHEHUS OTIEPaTopa PErpoIyKIIHH.

Pempoaykius Ha9aabHOTO MHOXKECTBA 3aKJIIOYACTCS B YETHIPEXKpAT-
HOM BpaIIeHUH Kojieca PyJIeTKd (4 —MOIIHOCTh MOMYJISIMHA), B PE3YIIbTaTe
Yero COCTaB MCXOHOU MOMYJISIIUN MOKET u3MeHuThes (puc. 3.5). Bepost-
HOCTbH BBIOODA i- i XpOMOCOMBI BBIYKCIISIETCS IO hopMyIie

_ f¥)
i sumf(x)’

rae fi(X) — 3HaueHue ueneBOil QYHKUUM i-i XPOMOCOMBI B TOIMYJISILHH;

sumf (X) — cyMMapHO€e 3Ha4YCHHUE [eJIeBOH (DYHKIMH BCEX XPOMOCOM B TO-

MYJISIIAH.
OxugaeMoe YUCIIO KOTHiA I-# XpOMOCOMBI TIOCIIE OTIepaTopa perpo-
JyKIUHA PABHO

N =nR,

rze N —4KiCio aHATM3UPYEMbIX XPOMOCOM.
Yuco KOMU XpOMOCOMBI, IEPEXOSIINX B CIIEAYyIOIIee MOKOJICHHE,
OTIPENISNIAIOT 110 hopMyIIe
_ (X)

AT

rae fo, (X) — Cpe/Hee 3HAYCHHE eNICBOH () yHKIIHU.

Puc. 3.5.Koseco pynerku
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3.2.Pe3yabTarhl onepanuii penpoayKIHu H KPOCCHHIOBepa
B MPOCTOM FeHETHYECKOM aJIrOpUTMe

> —
< = =S —
55| §g2 | §Ez | §2| =¢ = 2
2S¢ | 8% | E55 | 22| EE S E =
22| 28 | 282 | g3 | &3 5 £ o
5 2 & | Y2 22| g2 | 55 | Z
= = & S g e 2

1 01102 1-2 4 01100 12 144

2 1100|0 1-2 4 11001 25 625

3 11|000 3-4 2 11011 27 729

4 10J011 3-4 2 10000 16 256

CymmapHoe 3HaueHue reneoit Gpyuxuun sumf(x) = 1754
Cpennee 3nauenne uenesoit gpynkumn f (x) = 439

MakcumanbHoe 3HaueHue nenesoil Gpyukmuu f (X) = 729

3nauyenue N s nepBoit xpomocomsl Oynet pasHo 0,14% 4 = 0,56ko0-
muii, s Bropoit — 0,49% 4 = 1,96konuit, st tpetbeid — 0,06x 4 = 0,24u
quist gyetBéptoit — 0,31x 4 = 1,23.B pesynbraTe penpoAyKIMU B HOBOH I10-
nyssaun (BTopoit crobern B Tadua. 3.2) OyayT HPUCYTCTBOBATH IO OJHOU
KOMHUH TIEPBON M YETBEPTOW XPOMOCOMBI M JBE KOMHH BTOPOM, a TPEThA
XpoMocoMa OyzieT UCKItoueHa. TakuM criocoOOM OrepaTop penpoayKIHN
OTOMpACT TYYIIUX IPEACTABUTEICH MO IISIIUH.

Ha mare 2 ¢ momomipio kKojieca pyJIETKH OCYIIECTBISIETCS BBIOOP Xpo-
MOCOM JUIsl KpoccHHToBepa. [loiist Koneca pyJeTKH COOTBETCTBYIOT HOPMH-
POBaHHBIM 3HAYCHUSM LIEJICBOM (PYHKIMU. YKa3aTeldb PYJICTKU MOCIE OCTa-
HOBKH KOJIeca OTIpe/ieiisieT BHIOPaHHYI0 XpPOMOCOMY .

Crenyer 3aMeTHTh, YTO CIIy4aliHbIII MEXaHU3M HE rapaHTHPYeT BBIOO-
pa JIy4IIUX XpOMOCOM, T.€. HHOT/Ia Pe3yJbTaTOM BbIOOpa MOTYT OKa3aThCs
XPOMOCOMBI C HU3KUMH 3HAYCHUSIMHU 11€JICBOH (YHKIHH.

Iocne penpoayKIMK BBIMOJIHSAETCS OINEpaTop KPOCCHHIOBEpa, KOTO-
PBI MOXET TOBTOPSTHCS HECKOJNBKO pa3. IIpw 3ToM Kaxknelid pas OyaeT
OCYIIECTBISITHCS BBIOOD ABYX KaHIUIATYpP U3 MHOXKECTBA XPOMOCOM. 3aTeM
Kakaas mapa XpoMocoM (CTpHHrOB) mepecekaercsi. Mecto mepecedeHus K
BIOMpaceTCs caydaiinbiM o6pasom Ha uaTepBane (1, L — 1),roe L — anunHa
XPOMOCOMEI, OTpeieiieMast KOIMIECTBOM 3HAYAIIUX IU(p B €€ TBOMYHOM
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kone. B Hamem ciywdae L = 5. J/[Be HOBbIE XpOMOCOMBI CO3JIAIOTCS MTyTEM
B3aUMHOTO O0OMEHA BCeX 3HAYCHUI MOCIE TOYKHU MEPECeUCHUs, T.€. MEXIY
nosurusamu (K + 1) u L. Ilpu BeIGOpE ABYX MEPBBIX XPOMOCOM M3 MOIYJIsI-
e (cM. Taba. 3.1)u 3nauenus K = 4 10 npuMeHEHHs OIepaTopa KPOCCHH-
roBepa UMeeM OMNHCaHHE

xpomocoma 1. 0110|1

poauTenu
xpomocoma 2: 1100],

a MocCJIC MPUMCHECHUS OollepaTopa KPOCCUHIOBEpA MOJIydacM OIMMCaHUC

xpomocoma 1. 0110|0
TOTOMKH
xpomocoma 2; 1100]|1.

AHaNOrM4HO OBIIM MOJTYYEeHBI TIOTOMKH OT TPEThel W 4eTBEPTOH Xpo-
MOCOM.

AHanu3 MOJyYeHHBIX pe3yNbTaToB (cM. Tabm. 3.2) mokasbIBacT, 4TO
TOCIIe TIPOBEICHHST OHOW T'eHepaunuy yIy4IIMINCh M CpeaHee, U MaKCH-
MajlbHOE 3HAUCHHE LIeJICBOIl (PyHKIMHU 10 CpaBHEHHIO C HAYaJILHOW MOIy-
nsmumeit (eM. tad. 3.1).

CornacHo cxeMme IPOCTOr0 TeHETHYECKOro ajlropuTMa Ha are 3 BbI-
HOJIHSIETCS OIIepaTop MYTALlMH, KOTOPBIA UIPaeT CYIECTBEHHYIO POJIb B €C-
TECTBEHHOH I'€HETHKE W HBOJIIOINY, HO MEHEe 3HaulM B T€HETHYECKHX all-
roputMax. OObr4HO BBIOMpatoT oxHy MyTanuio Ha 10006utr. Onepatop my-
TaIlMW OTHOCUTCS K YHApHBIM OIIEpalMsM M pean3yeTcs B Ba dTara.

Oran 1. B xpomocome A=1ay, ay, 83,...,a 5, & 1, a,_} CiTyJai-
HBIM 00Pa30M OIPEICIISIOT ABE MO3UIMH, Hanpumep, 2u L — 1.

Otan 2. ['eHBI, COOTBETCTBYIOIIME BBHIOPAHHBIM IIO3MIMAM, MEHSIOT
MectTaMd U (QopMHpPYIOT HOBYIO XpomMocomy A= { &, a 4, a83,...,

a2, 8y, aL}'

Ecnu nyuna oOpabaThiBaeMbIX MOCIEIOBATEILHOCTEI HEBEIHMKA, TO B
MpoLecce MyTallUK MOYKHO OCYIIIECTBUTH MOJHBIH Mepedop BO3MOKHBIX Tie-
PECTaHOBOK T'€HOB M HAWTH KOMOHHALIUIO C MAKCUMANbHBIM 3HAUYCHHEM IIe-
neBoit Gynkimu. [Ipu nmmae xpomocomsr L = 50 — 200monHelii mepedop
BapHaHTOB CTAHOBHTCS 3aTPyJHUTENBHBIM, [TOATOMY 3/1€Ch MPOH3BOTHUTCS
ClTy4aiiHO-HaNpaBJICHHBINA MOMCK, KOTOPBIA MOXKET OBITh peaJn30BaH Ha OC-
HOBE MPOCTOTr0 FeHETHYECKOTO aNrOpuT™Ma. PacCMOTPUM 3TOT MEXaHH3M Ha
uccleayeMoll 3anaue.

BriOepeM TPEThIO XPOMOCOMY M3 IISITOTO CTOOIa Tabi. 3.2 co 3Hade-
HueM 1ieeBoit Gpyukiun f (x) = 7291 npuMeHNM orepario MyTaluH K 1o-
3unusaM 3 u 4:

xpomocoma 3: 11011 xpomocoma 3 11101.
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Y HOBOW XpoMocomMbl 3' 3HAUCHHME ICICBOW (YHKIHH pPaBHO
(29Y= 841.Cnenaem emé ofHy [epPeCTaHOBKY 4 1 5 TeHOB B XpoMocome 3

xpomocoma 3" 11101~ xpomocoma 3"; 11110.

3HaueHMe 1eneBoi GyHKIMK a1t XpomocoMsl 3" pasao 900, uyTo co-
OTBETCTBYET KBAa3MONTHMAIEHOMY DEIICHHIO 33/1a4d HAaXOXKICHUS MaKCH-

MAJIbHOTO 3HAYEHHs (DYHKIMH f(x) = x? ua untepsaie [0,31].

B reHeTHuecKMX aNTOpPUTMAax W SBOJIOLMOHHOM IPOTPaMMHUPOBAHUU
HCTIONB3YIOT JIBa OCHOBHBIX MEXaHH3Ma BOCIIPOU3BOACTBA XPOMOCOM:

— BOCIIPOM3BOJACTBO 0€3 MyTalHi, COOTBETCTBYIOIIEE MHTO3Y, pe-
3yJIBTaTOM KOTOPOTO SIBISIFOTCS MOTOMKH — KOITUH POJHUTENIEH;

— BOCIPOU3BOJCTBO MOTOMKOB, HMCIOIIUX OOJBIIUE OTIUYUS OT PO-
IUTEJIeH. DTOT MEXaHU3M COOTBETCTBYET ITOJIOBOMY Pa3MHOXKCHHIO.

B remerndeckux anroputMax B OCHOBHOM HCIIONB3YETCS MEXaHU3M
POJMTENHCKOTO BOCIPOU3BOACTBA [4] ¢ pekoMOHHAIMEH U MyTanuei, a B
9BOITIOI[MOHHOM IPOTPaMMHUPOBAHUH — MEXaHHU3M Ha OCHOBE MyTaluu 0e3
PEKOMOHMHAIINY.

B anroputMudeckux peaqu3anusx MeXaHH3Ma BOCIIPOU3BOJCTBA XPO-
MOCOM CIIeTyeT MPUACPKUBATHCS CICAYIONINX IPABUIL.

1. Bri0op Hava bHON MOMYIISIIIMNA MOKHO BBITIOJHATEH ITPOU3BOIEHBIM
00pa3oM, HaIIpuMep MoIOPaCEIBAHHEM MOHETEHI.

2. Pempomykiusi OCyIIECTBISCTCS Ha OCHOBE MOJCTHPOBAHUS JIBU-
KCHHS KOJIECa PYIETKH.

3. Ormeparop KPOCCHHTOBEPa Pealn3yeTCst KaK B3aMMHBIH 0OMEH KO-
POTKUMU pparMEHTaMHU JBOUYHBIX CTPOK TOMOJOTHYHBIX XPOMOCOM.

4. BeposTHOCTh omepaTopa KpPOCCHHTOBEpa IPHHAMACTCS paBHON
P(CO) < 1.0.

5. BeposTHOoCcTh,  omepatopa MyTallMd NPHHUMACTCS  pPaBHOM
P(MO) > 0.001.

Pa3HOBHAHOCTH TeHETHMYECKHX AJrOPUTMOB. ['eHeTHUeCKHi anro-
put™ JleBuca [25] BKIIIOYAET CIIEAYIONIHE IATH:

1. Vuaunumanu3anus MOnyJsIiAd XPOMOCOM.

2. OtueHKa KaxJ0H XpOMOCOMBI B TIOIMYJISIIIHH.

3. Co3nmaHue HOBBIX XPOMOCOM MOCPEICTBOM M3MCHEHHUS U CKPEIIIH-
BaHMS TEKYIIUX XPOMOCOM (IPUMEHEHUE OMEPaTOPOB MYTAIIUU M KPOCCHH-
roBepa).

4. YcrpaHeHHE XpOMOCOM H3 MOMYJSALINH IS 3aMEHBI UX HOBBIMH.

5. OueHka HOBBIX XpOMOCOM U BKJIFOUCHHE UX B TIOMYJISIHIO.

6. IIpoBepka yCIOBHS HCUEPIIAHUS Pecypca BPEMECHH, OTBEIEHHOTO
Ha TIOMCK ONTHMAaJBHOTO peIeHus! (eCITH BpeMsl HCUepIiaHo, TO pabora ai-
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ropHUTMa 3aBEPILIAETCS U NPOM3BOAUTCS BO3BPAT K HAMJIyYLIEH XPOMOCOME,
B IPOTHBHOM CJIy4ae — epexo. K mary 3).

Xomnang [14, 26] npeaioxku 1y TEHETHYECKOrO aropuT™Ma orepa-
TOpP MHBEPCUH, KOTOPBIN PEATUIYETCS 110 CXEME!

1. Crpunr (xpomocoma) B :{ b, b,,..., b,_} BBIOMpAETCS CITyYaifHbIM

00pazoM U3 TeKyIIel MOoIyIsIHH.
2. Uz muoxectea Y = {0, 1, 2, ....L + 1} ciayyaiiHeiM 0Opa3om BeIOU-
paroTcs ABa YUCIA Y; U Y, U ONPENENAIOTCS 3HAYEHHS X = min{yl, y2} "

Xp = ma){ylv yz}-

3. U3 xpomocomsl B GopMupyeTcss HOBast XpoMOcoMa IyTEM HHBEp-
cuu (0OpaTHOrO MOpPSAKa) CErMEHTa, JIEKAIIEro CIpaBa OT MO3HLHU X; H
clieBa OT TMO3UIIMH X, B XpoMocome B. [locie npuMmeHeHus: onepaTopa WH-
BEepCHH CTpoKa B npumer Bug B' = { (o7 o W o NPSIFIN « WPIPYN o WAV o WS b,_} .

Hampumep, ans ctpoku B = {1, 2, 3, 4, 5, 6}npu BeIOOpe y; = 6 1
Y2=2 W COOTBETCTBEHHO X; = 2, X, = 6 pe3ynbTaToM HHBEPCHH OyAeT
B'={1, 2,5, 4, 3, 6}.

Ornepanuy KPOCCHHTOBEpa ¥ MyTAlliH, CIIOJIL3yeMbIe B IIPOCTOM ['A,
U3MEHSIOT CTPYKTYPY XPOMOCOM, B TOM 4YHCJIE Pa3pyLIaloT yIadHble (par-
MEHTHl HaWJEHHBIX PEIICHUH, YTO YMEHBIIAET BEPOSTHOCTH HAXOXICHUS
rinobanpHOro onTMyma. s ycTpaHEeHHs 3TOr0 HENOCTAaTKa B T€HETHYe-
CKHMX alTOPHTMax HCIOJb3yIOT CXEMblI (CXemarThl WM HIabioHbI), MPEei-
CTaBJsTIoNIME co00i (hparMeHThl PEIICHUH MM XPOMOCOM, KOTOpBIE JKejla-
TEJIFHO COXPaHUTh B Ipolecce Boonun. [Ipy ncmois30Banum cxeM B re-
HETHYEeCKOM anroputMme BBoautcs HoBbiid andasut {0,1,*}, roe * unrep-
npeTupyercs Kak «mMmeet 3Hadenue 1 nim 0». Hanpumep:

cxema (*0000) cootBercTByeT nByM ctpuaram {10000u 00000};

cxema (*111%) coorBercTByeT 4eThipéM crpokam {01110, 11110, 01111,
11111}

cxema (0*1**) MoKeT COOTBETCTBOBATH BOCHMH MSITU3HAYHBIM CTPHHTaM.

B obmiem ciiygae xpoMocoMa JUTHHON L MakCHMallbHO MOKET UMETh
3" cxeM (1aGIOHOB), HO TONBKO 2 PA3MHUHBIX ATHTEPHATHBHBIX CTPHHIOB.
D10 cnepyer u3 dakra, uTo cxeme (**) B 00IIEM Cllydae MOTYT COOTBETCT-
BoBaTh 3° = 9 CTpHHIOB, a mMenHo {**,*1,*0,1*, 0*,00,01,1011}, u TosnbKO
22 = 4 anpreprartusubie crpoku {00,01,10,11},T.e. 0xHOI U TOI %Ke CTPOKE
MOET COOTBETCTBOBATH HECKOJIBKO CXCM.

Ecnu B pe3ynbTaTe paboThl TEHETHYECKOTO aJrOPUTMA YAAIOCh HAHTH
cxembl Tima (11***) u (**111), T0, MPUMEHUB K HUM ONEPaToOp KPOCCHUHTO-
Bepa, MOXHO MONYy4YHTh xpomocomy (11111), obnamarouiyro HaHIy4YIIUM
3HAYCHUEM LIEJICBOH ()YHKIIUH.
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CxeMbl HEOONBIION UIMHBI HAa3BIBAIOTCS CTPOUTEIHHBIMH OJOKAMHU.
Pa3zmep cTpouTenbHBIX OJIOKOB 3aMETHO BIHSET Ha Ka4eCTBO M CKOPOCTh
HaXOXXACHHUS pe3yNbTaTa. BHI cTpOUTENBHOTO OJ0Ka BEIOUPACTCS ¢ YIETOM
cneuuduky perraeMoil 3aauu, a uX pa3pbiB B TEHETHUECKHX arOPHUTMax
JOIYCKAeTCs TOJIBKO B UCKIIOYHUTEIBHBIX CIyYasx, ONpeaesieMbIX MOJb30-
BatejeM. Hampumep, B cxeme (****1) cTpoUTENbHBIM GIIOKOM SIBIISIETCS
anemeHT 1, a B cxeme (10***) — cocraBHoii a1emenT 10.

[Ipu ucnonb30BaHUK OOJIBIIOTO YKCIIA CTPOUTEIBHBIX OJIOKOB FeHETH-
YEeCKHE allTOPUTMBI, OCHOBAHHBIE HA CIyYaliHOU TeHepanuu MOMyJIAIi U
XPOMOCOM, MIEPEXOJIAIT B pa3psijl OECIOPSIIOYHBIX.

CranuoHapHble TeHETHYECKHUE ANTOPUTMBI OTIHYAIOTCS OT MOKOJICH-
YEeCKUX TeM, YTO y MEPBBIX pa3Mep MOMYJISLIUH SBISETCS 3adaHHBIM ITOCTO-
SIHHBIM TAapaMEeTPOM, KOTOPBIN OMpEIENSeTCs MOJIb30BaTENEM, a Y BTOPBIX
pasMep MOMyJSIUU B HOCIEAYIOUIMX TeHEePALUsIX MOXKET YBEIUYHUBATHCS
WIH YMEHBIIATHCS.

[poueaypa ynaneHusi JUIITHAX XPOMOCOM B CTallMOHAPHBIX U MOKO-
JICHYECKUX T€HETUYECKUX AlTOPUTMAX OCHOBAHA HA IBPUCTHUYECKUX MPABHU-
JIax, MPUMEPaMH KOTOPBIX SIBJISIFOTCSI CIIEAYIOLIHE:

— ciy4ailHoe PaBHOBEPOSATHOE YAAICHHEC XPOMOCOM,;

— yJaJeHHWEe XPOMOCOM, HMEIOIIMX XY[IINe 3HAYCHHUS LENeBON
¢GbyHKIHY,

— yJaJeHHWEe XPOMOCOM Ha OCHOBE OOpaTHOTO 3HAYCHHS LENeBON
¢GbyHKIHY,

— yJaJeHue XPOMOCOM Ha OCHOBE TYPHUPHOU CTPaTETHH.

CrienyeT UMETh B BHAY, YTO HCIOJB30BAHHE B TCHETHYCCKHX aJITOPHT-
Max TeX I MHBIX 3BPUCTHK yIAICHUS XPOMOCOM MOXKET MOBJICYb 3a cO0Oit
HEraTHBHBIC TIOCTeACTBHA. HanpruMmep, yaaneHne XyIumx XpOMOCOM MPUBO-
JIUT K MPEKICBPEMEHHOI yTpaTe pasHooOpasus H, Kak CICJCTBUE, K Momnaja-
HUIO LIEJIEBOH (PYHKIUU B JIOKANBHBIN ONTHMYM, a IIPU HATUYUH OOJIBIIOTO
YHCJIa XPOMOCOM C IUIOXUMH 3HAUEHHSMH 11eIeBON (QYHKIMH yTPaIHBaCTCs
HAMpPaBJICHHOCTh MOUCKA, M OH MPEBPAIIACTCS B «CIIETIO> MOUCK.

dyHgaMeHTaIbHAasl TeopeMa reHeTH4ecKoro ajiropurma. Ilycts B
MOMEHT BpeMeHH t B momyisimn S(t) conepKUTess MHOKECTBO XPOMOCOM G,
j=1,2,.,n acxema H crpourcs Ha ocHose andasura V = {0,1,*}. Toraa
cXeMa MOXET ObITh OmpeesicHa Ha JBOMYHON XpoMocome miuHbl L. Ode-
BHJIHO, 4TO juIsi andasuta Momuoctd M cymectsyer (M + I)- cxem u n2-
CXeM, COACpPIKAIIUXCS B MOMYJIALHUA pa3Mepa N, MOCKOJIBbKY CTPUHT Hpen-
CTaBJISIETCSI IBYMSI CXEMaMHU.

Jnst KOMTMYEeCTBEHHOM OLICHKH CXEM BBEAEM JIBE XapaKTEePHCTHKHU: TO-
psinok cxembl O(H) n onpenenénnas amuHa cxemsl L(H). Tlopsaok cxemsr
OTpe/IeNsieT YHUCII0 3aKPETUIEHHBIX MO3UIN (B TBOMYHOM andaBUTe — YHC-
JI0 eJIMHWI] M HyJICH), TpeCcTaBIeHHBIX B mabmone. OnpenenéHnas aanHa
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CXEMBI —3TO PACCTOSIHHE MEXy TIEPBOM U MOCIeAHEN YMUCIOBOU MO3UIIUEH
CTpUHTA.

[IpennonoxuM, 9To 3a1aHbI AT 10 BpeMeH! t 1 M mpuMepoB cxeMm H,
cozepxamuxcs B momyssiun (t), KOTOphIe OMPEAEIAIOT BO3MOXKHOE YHCIIO
pasnMyHbIX cxeM H npu 3agaHHoM t, T.e. m= m{ H.t).

B mporiecce penpoayKIMK BEepOSITHOCTh MOMAJaHHUs XPOMOCOMBI § B

f; (X)
sum f (x)
3HaueHwUs 1e1eBoi QpyHkimu. 3a Bpems t + 1 B nonymsaiuu t) oxumaercs
noxyuuts M(H, t + 1) npencraBureneit cxemsl H, KOTOPOE BBIYUCIACTCS TI0
¢dopmyne

penpoayIUPOBAaHHOE MHOXECTBO paBHa P = , T.€. 3aBUCHUT OT

f(H)

m(H, t+1) =m(H,1) nsunf(x) ,

rae f(H) — cpennee 3Hauenue neneBoit GyHKIMU XPOMOCOM, MPEICTABICH-
HBIX cxemoit H 3a Bpewms t.

Tak kak cpeqHee 3HaYCHHUE IEIEBONW (YHKIMH JJI BCEH TMOMYJISIIIH
paBHO

fo, (S)=sunf(x)/n, To m(H, t+1) =m(H ,t):(—(HS)) .
cp

U3 310# opMyITBI MOKHO CIENATh BBIBOI O TOM, UTO YBEIHYEHHE KO-
JIMYECTBA YACTHBIX CXEM OINPEACIACTCS OTHOMIEHHEM CPEIHETO 3HAUYCHUS
1e7IeBON (DYHKIIMHE CXEMBI K CPeHEMY 3HAUCHHIO IEJICBOM (YHKIMH TOITy-
nsmud. IlosToMy cxema, Ui KOTOpOi 3HaueHue 1ejieBoit ¢pynkmun f (H)
BhIe fo, (S), nMeeT GoNbIIYI0 BEPOSITHOCTh KOMUPOBAHHUS.

IIpaBuno Xomnanga: Cxema co 3HaYE€HUEM IEJIeBON (PYHKIIMH BBIIIE
CpEIHEero KMBET M KOIMPYETCH, a CXeMa CO 3HAYCHHEM HIDKE CPEIHEro
YMHUpAEeT.

Ecnu mpeamnosoxkuts, uTo cxema H sBsieTcst )u3HECTIOCOGHOMU, TO

f(H)2 fep (S) Torza 3HavYeHne 1eneBoi QYHKIMH I cxeMbl H MOXHO

BBIPA3UTh YEPe3 CpejIHee 3HAUECHME [ BCeH MONyssaIuM, HanmpuMep, cle-
JYIOIMM 00pa3oM: (1+ C) fep (S), rie ¢ — KoHcranTa. Yucio mpeacraBute-

JIEH CXEMEI B CJICAYIOUIEM IMOKOJICHUN 6y[[eT
(1+0) f, (S)
fep (S)

Ecmm npuHATH 3HaYeHWE C IOCTOSHHBIM BO BPEMEHH, TO 32 MEPUOJ
0 <t <t* MOXHO BBIYHCIHTH KOJIMYECTBO MpeacTaBuTeiel cxembl H 1o

m(H,t+1) =m(H,t) =@+c)m(H,t).
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dhopmyite m(H, t) = (l+ C)tDm(H , O), 13 KOTOpPOH CIleAyeT, 9TO PerpoayK-
WS MOXKET MPUBOANTH K DKCIOHECHIMAIBHOMY yBemmdeHuo (¢ > 0) wim
yMmenbienuio (¢ < 0) uncia cxem.

Jlemma. Eciiu Ha HEKOTOPOM IIare TEHETHYECKOTO alroput™a P ecTh
BEPOSITHOCTh TOTO, YTO XpOoMOcoMa 4 TOPOKAAET MOTOMKA, U P, €CTh Bepo-
SITHOCTh, YTO A YHHUYTOYKAETCS, TO OXKHMIAEMOE YUCIO MOTOMKOB XPOMOCO-
MbI 4 paBHO P/ P, [26].

BeposTHOCTh BBDKHUBAHUS XPOMOCOMBI A Ha Iiare t mocne omnepanuu
PENPONYKIIMU OompeaenseTcs mo Ghopmyie Ps(t) = (1— Pz)t_lpz, rre t =1,
2, ...,0; g — uncio maroB (reHepaiuii) reHeTHYECKOT0 aIrOpuT™Ma. 3Have-
HHE BEPOSITHOCTH BBDKMBAHUS XPOMOCOMBI M3MEHSETCS IMOCIE OIeparuii
KpPOCCHHTOBepa M MyTalud. Vcrmonp3oBaHHe omeparopa KpOCCHHIOBepa
MOYKET BBI3bIBATH YBEINYCHHUE WIIK YMEHBIICHHE YHCIIa CXEM B TOMYJISIHH.
Ecnu KpoccHHroBep He HMPHUMEHSETCs, TO 00MEH MEXIy XPOMOCOMaMHU OT-
CYTCTBYET, MI0O3TOMY MOMCKOBOE MPOCTPAHCTBO HE YBEIHYUBAETCS, U HPO-
1iecc 3aryxaer.

BeposTHOCTh BBDKUBAHUSI CXEMbI MOCJIE TPHMEHEHUS] omeparopa
KPOCCHHT'OBEpa OMpPEACIAeTCs 1Mo hopMmyie

O(H)

Ps(H)=1-
s(H) =1-22,

rae O(H) —nopsmok cxemsl; L — qivHa ctpunra.

Ecnu omepaTop KpOCCHHTOBEepa BBIMIOJIHICTCS HA OCHOBE CITy4aiHOTO
BBIOOpa ¢ BepoATHOCTEIO P(CO), TO BEPOATHOCTH BEIKUBAHHS CXEMBI OIpE-
JesseTcs mo popmyie

Py(H)>1- P(CO)L(H) ,
L-1
rae L(H) —onpenenénnas JyimHa cXeMBl.

[puBenéHHOE BBHIpAKCHUE CBHACTEIBLCTBYET O TOM, YTO BEPOSTHOCTD
BBDKHBAHUS CXEMBI YMEHbITaeTcst ipu Bo3pactauuu P(CO).

BeruncnuMm uncino cxem H B HOBOM TeHepaldu TOCHE omnepanuil pe-
TPOYKIIMK U KPOCCHHTOBEPA, JOIYCKAst HX B3aHMHYIO HE3aBUCHMOCTb:

TH) 11 pootH)

m(H,t+)=m(H,t)—= (S =

W3 3TOr0 BBIPaKCHHS CICAYET, YTO YHCIIO CXCM m(H, t+1) 3aBUCUT

OT 3HAYCHUI LEeNeBOH QYHKIMU AT CXEMBI M JUTS BCEH MOMYISLMH, a TaK-
ke OT AuHbI cxemsl L(H).
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PaccMoTpuM BimsiHME MYTallMM Ha BBDKMBAHHE cXeM. [I3BecTHO, 4TO
SIMHCTBEHHAs XPOMOCOMa BBDKHBAcT C BeposTHOCThiO 1 —P(MO), tme
P(MO) — BeposTHOCTB OniepaTopa MyTauuu. Ecimu y4ecTs TOT ¢akr, 4to 4a-
CTHasl CXeMa BBDKHBACT B CIIy4asx, Koraa BeDKuBaeT Kaxmas u3 L(H) 3a-
KPEIUIEHHBIX TMO3MLHUHA CXeMBI, TO Ui ManbiXx BenuuuH P(MO) << 1 Bepo-
STHOCTh BBDKHMBAHMSI CXEMBI IIPH MYTallMd MOXET OBITh MPEACTABICHA BbI-
paxcenmenm [23]: Pg(MO)=1-L(H) P(MO).

C y4€ToM BBILIECKA3aHHOTO W coriacHo [26] mis yacTHo# cxembl H
MOXKHO ONPEIEINTh 0KUAAEMOE YUCIO KOMHH B CIEAYIOLIEH I'eHepalun
HocJe pealn3aluy ONepaTOpPOB PEMPOTYKIMU, KPOCCHHIOBEpA U MyTallUU
TI0 cIeAyromel popmyie:

f(H)

mH,t+)=zm(H,t)—=| 1- P(CO)ﬁ— L(H)P(MO) |.
fep (S) L-1

Hannas dopmyna oTpaxaeT (QpyHIaMCHTAJIbHYIO TCOPEMY T'CHCTHYC-
CKOTO aJTOPHUTMa, KOTOpas ONpeAeIsieT aCUMITOTHYECKOE YHCIO CXEM,
BBEDKMBAIOIINX MPU €T0 peann3aluyi Ha Kaxaoil murepammu. Hamboinee cy-
IICCTBEHHOC BIUSHHE Ha YHCIO BBDKHBAIOIIUX CXEM OKA3BIBAIOT 3HAUYCHUS
IeNeBBIX (PYHKIMHA OTIOENBHOH CXEMBI W BCEeW Tomyisinud, a 3(h(EeKTHB-
HOCTh pCaM3alliil TCHETUYECKUX alrOPUTMOB 3aBUCHT OT pa3Mepa CTPOH-
TETHHBIX OJIOKOB.

IIpuMepsl MPAKTHYECKOTO MPUMEHEHUSI TeHETHYECKUX AJTOPHUT-
MOB. ['eHeTHYECKHE aTOPUTMBI HAIIUTH ITUPOKOE MPAKTHIECKOE TTPUMEHE-
HHE B MEHE/DKMEHTE U ynpasieHuu [13] st pemienus 3a1ad moucKa OnTH-
MaJbHBIX peIleHui, GOpMHUPOBaHUS MOJENeH W MPOTHO3MPOBAHUS 3HAUE-
HUI Pa3MUYHBIX MOKa3areiei. OHU OCYIIECTBIIIOT MOWCK JIYUIINX PEIle-
HUW Ha OCHOBE 3aJIaHHOW IIeeBOM (HYHKIIMU. 3HAUCHHE TeJIeBOH (YHKITUN
JUTS MHOTHX 33]]ad BECbMa HEMPOCTO BBIYHCIIHTE, TO3TOMY B PSJIC CIydacB
TIPH UCCIICIOBAHUH IUIOXO OOYCIIOBIEHHBIX IPOOIEM € STOW LENbI0 TpUMe-
HSIOTCSI HEHPOHHBIC CETH, TIO3BOJIAIONINE HAWTH PEHICHUE MPH OTCYTCTBUU
sIBHOM Mozenu. KpoMe Toro, A BBIUMCIICHHS IENeBbIX (DYHKIHHA B yCIIO-
BUSX HEOMPEICIEHHOCTH MPUMCHSIOTCS CTATUCTUICCKUE METOIBI i METOIBI
JIOTMYECKOTO BhIBOJA B UETKOM MIJIM HEUETKOU cpejie.

®DopMHPOBaHUE CHCTEMBI MPOTHO3UPYIOMIUX TpaBwi. | eHeTHYecKue
NTOPUTMBI MOTYT HCIIOJIB30BATHCA JJIST HAXO0XKICHHUS ONTHMAIBHOTO Habo-
pa TpaBWI, MO3BOJIIONIMX MPOTHO3UPOBATH CTPAXOBHIC PUCKU C YIETOM
pana onpezaessomux ero ¢paxropos [13]. s pelneHus 3Toi 3a1a4u He00-
XOJMMO MMETh 0a3y JaHHBIX, COACPIKAIIYIO (haKTHUCCKUEC 3HAUCHUS Iepe-
MEHHBIX, BIUSIONINX Ha CTPAXOBOU PHUCK.

PaccmoTpuM mpuMep MCIONB30BaHUS TCHETUYECKOTO TOPUTMA IS
ONTHUMU3AINH YKCIIEPTHBIX IPABUII B chepe CTpaxoBaHUs.
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JlomycTiM, YTO KOMIIaHHKS, 3aHUMAIONIASACA CTPAXOBAHMEM aBTOMOOH-
Jel, ucnonp3yer 0asy AaHHBIX, KOTOpas MOMHMO MPOYUX BKIKOYAET Clie-
nyroriye (GakTopbl: MAaKCMMAJIBHYIO CKOPOCTh aBTOMOOMIsS (KMm/dac), BO3-
pact aBTOMOOMIA (JIET), BO3PACT BOIMTENS (JIET) M PHCK, ONPEAEIEHHBIN
9KCIIEPTHO MO0 HEKOTOPOM IlIKajIe HA OCHOBE aHAIM3a OOpAaIleHUH KIMEHTOB
0 BBIIUIATE KOMIIEHCALMU 1O CTPaxOBbIM CiiydasM. [IpaBuia, 3anaronue
OLICHKY CTPaXOBOTO PUCKA, CKOHCTPYHUPOBAHBI B BUJIE:

ECJIN mMakcuMainbHasi CKOPOCTh aBTOMOOMJIS JIEKHUT B Juana3one [A]
U Bo3pacTHO# Anana3oH aBroMoOmis [B)] W Bo3pacT BoguTeNs HAXOTUTCS
B muanasone [C], TO crpaxoBoii puck umeeT 3Ha4yeHue [D].

Jlnst KoHKpeTHOH BBIOOPKH W3 BJI 3TO mpaBMIIO MOXET HUMETh Clie-
NYIOIIAM BUA!

ECJIN makcumansHas ckopocts [91...100 km/uac] U Bo3pact aBTO-
mobmist [11 — 15xer] U Bospact Boautens [31 —40ner], TO puck [3].
31ech ypoBeHb pUCKa 0ToOpakaeTcst Ha mHTepBai [1, 5], mpu 3TOM BeICOKHE
3HAYCHUSI COOTBETCTBYIOT OOJIBIIINM CTPAXOBBIM PHCKaM.

[TomoOHBIe mpaBHiIa, OCHOBAHHBIE HA (PAKTHUCCKUX 3HAYCHHUAX IIEpe-
MEHHBIX, CITydallHbIM 00pa3oM BeIOpaHHBIX U3 B/, COCTaBIAIOT UCXOTHYIO
ToIyJIAIuio. [ KaXkmoit U3 IepeMEeHHBIX, BXOAAIMINX B MOMYJISIINIO, TIPE-
BapUTENbHO 3aaéTcs Auana3oH coctossHui. Hanpumep, nepeMeHHas «B03-
pacT aBTOMOOWJIS», MOXET HWMETh IISITh BO3MOXKHBIX cocTosHWi: 1 —5,
6 —10, 11 — 15, 16 — 20, 21 — 2&r. Jlanee chopMUpOBaHHAS MTOITYIISLIAS
00pabaThIBacTCS TCHETHUCCKUMH ONEPATOPAMHU C YIETOM CIICIU(HUKH pac-
cMaTpuBaeMoit 3axaun. L{eneBas pyHKIHS TOKHA MOKA3bIBATh, HACKOJIBKO
TOYHO CTCHEPHPOBAHHBIC MPABHJIA OMUCHIBAIOT PEalbHBIC CTPAXOBHIC CITY-
yam, Xxpansuecs B BJ[. Hampumep, ecmu kakoe-TO MPaBHIO OIKCHIBACT
4 criy4dasi u3 5, To 3HaueHUe 1eneBoit hyHkuuu oyner 4/5, unu 80%.

Hogple wiieHBl MONYJSIIHA 00pa3yOTCS B Pe3yJbTaTe CKPEIIUBAHUS U
MyTaIH Ha4aJbHOTO Habopa mpaBuil. B TaHHOM ciydae mpu CKpeUIMBaHuN
ZIBYX TIPaBUJ MPOUCXOANUT OOMEH IMapaMu <«aTpruOyT—3HaueHHe» Ha ydacTKe
CTPOKH TI0CJIE TOUYKH KPOCCHHTOBepa. B pesynpraTte 00pa3yroTcs 1Ba HOBBIX
MIpaBHiIa, )KU3HECTIOCOOHOCTh KOTOPHIX OLIEHHBAETCS 10 TOMY, HACKOJBKO
YAa4HO OHM ONHCHIBAIOT CTPAXOBBIE CIIydal, KOTOPHIE HMEIH MECTO B TIPO-
nutoM. MyTanust IpaBuil o0ecriednBaeT HEOOX0AUMOe pa3HOOOpaswe MpH-
3HAKOB W 3aKII0YAaeTCs B M3MCHCHHUH 3HAYCHUI aTpUOYTOB C 3a/JlaHHOM Be-
positHOCTRIO. Takum 00pa3oM, MEepBOHAYATIBHO CHOPMHUPOBAHHEIA HaOOP
MpaBUJI MpeoOpa3yeTcs CIydailHO HampaBJICHHBIM CIIOCOOOM B JAPYrod Ha-
00p, KOTOPBINA JIydIlle OCTANBHBIX OIKCHIBACT HAKOIUICHHYIO CTATHCTUKY
CTPaxOBBIX CIyyacB. Pe3ynpTHpyroIas cucTeMa MpaBWiI B JajJbHEUIIEM
HCTONB3YETCS IS IPOTHO3UPOBAHUS CTPAXOBBIX PHCKOB.
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Crnenyer OTMETUTh, YTO TMOAOOHBINA TOIX0 K (POPMHUPOBAHHUIO CHCTE-
MBI TPAaBUJI MOXET MPHBOAUTH K HEKOPPEKTHBIM MpPABUJIAM HPOIYKIHA.
B 10 e BpeMsi OH 0CBOOOXKAAET pa3pabOTYMKOB U IKCIIEPTOB OT TPYHAOEM-
KO# paboThl 10 (OPMYJTHPOBAHHIO U OLEHKE MPaBUII, TAaK KaK HEKOPPEKT-
HBIE pE3yJbTaThl OTOPACBHIBAIOTCSI MPU COIOCTABJICHHH CTeHEPUPOBAHHBIX
MPOIYKIMI C pealbHBIMHU CTPAXOBBIMU CHTYanusiMuU. [IpuBIeYeH#e IpoIio-
'O OIBITA JJIS1 OI[CHKU IPUTOJHOCTH MPOTHO3UPYIOIINX MPABIII HE TIO3BOJISCT
MPEABHUICTh HOBBIC CHUTYAIlMH, KOTOPBIC HE UMEIH MecTa B mponuioM. [lo-
9TOMY TIPU PEIICHUU 3a7a4 ONMUCAHHBIM CIIOCOOOM OUYCHB BAXKHO CIICAWTH 32
CBOCBPEMCHHBIM IOTIOTHEHUEM 1 Moaudukanuei uadopmanuu B bJI, koto-
past OTpaxkaeT MOSIBICHUE HOBBIX ()aKTOB, aTPHOYTOB M TCHICHITHIA.

Knaccudumupyromue cucrembl. Ha OCHOBE T€HETHUYCCKUX aNTOPHUT-
MoB JIx. XomaHz MpeluIokKuI KIaCCH(DUIMPYIOIINE CHCTEMbI, KOTOPBIE
MOYKHO HCITOJIB30BaTh s enei ynpasinenus [11, 14, 17, 30]Knaccudu-
LUPYIOIIAsi CUCTEMa COCTOMT U3 TPEX BIIOKEHHBIX JIPYT B APYra MOJCUCTEM
(puc. 3.6): kmaccuukaTopa, CHCTEMbI OOYYEHHS W T'€HETHYECKOTO ajro-
purMa. B knmaccudukaTop MOCTYNAIOT BHEHIHHWE COOOIICHHS M TOJIOKH-
TeNbHBIE OLEHKH (MOOLIPEHHs) ero aeicTBuit. Kiaccudurarop comep:kut
npaewia Buga ECJIM<ycnosue>, TO<cooOIieHre>, ¢ MOMOIIBI0 KOTOPBIX
(dhopMUpYIOTCS BBIXOJAHBIC coOOIIeHMsI. OOyJaromas CUCTEMa BBITIOJTHSCT
OIICHKY HCIOJb3yEMBIX TMPaBWI. | €HETHUYCCKUA aITOPUTM TpEAHA3HAYCH
JUIS CITy4ailHO HampaBieHHOW Mmoaupukanuu mpaBmwi. Cxema o0pabOTKH
IIpaBUJI MpeJicTaBiIeHa Ha puc. 3.7.

KaxoMy mpaBuily NMPUITHUCHIBACTCS YHMCIICHHAs OLICHKA CHJIbI MPABHU-
sa. CoOoOLIEHUs U YCIIOBHBIE YaCTH MPaBMI (AHTEUEAEHTEI) (OPMYIHPYIOT-
csl B OTHHUX U TeX ke TepMuHax. CIHCOK COOOIIECHHH CONEPKUT BCE TEKY-

—
P FeHeTU4eCKUii anropuTtM £
é Qbyyenne é
EE.’ Coobwerve CoobiyeHre E
3 Knaccudvkatop " ’é
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Moouperue Hacrpoiika cucremsl

Puc. 3.6.Cxema kiaaccuuuupyomnieii cucTeMbl
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Puc. 3.7.Cxema 00paGoTKu NpaBHJI B KlaccupuIupywIineii cucreme

HIKe COOOIIEHHS — MOCTYIAMOIIME 3 BHELIHEH Cpebl U Te, 4TO GOpMUpY-
[0TCA BHYTpH cucTeMbl. B mporiecce pabotsr KC Bece cooOmieHus U3 crmcka
CPaBHHMBAIOTCS C YCJIOBUsIMH Bcex mpaBwi. KiaccudukaTop BBINOIHSIET
CIeAyIolIe 1eUCTBUS.

lar 1. B comcok cooGiuenuii (pabodyro mamsrth) A00ABISIOTCS BCE
COOOIICHHUS, TIOCTYITHBIIUC U3BHE.

[ar 2. [TpoBoauTcs cpaBHEHHE BCEX COOOIICHUI M3 CIIHCKA C aHTe-
LIe/ICHTAMH BCEX MpaBwi. Bce mpaBmia, aHTEIEIEHTH KOTOPBIX COBIAAI0T
C MPUCYTCTBYIONIMMH B pabodeii maMsaTH COOOIICHUSIMU, 3alUCHIBAIOTCS B
CIHCOK IpaBui M.

[lar 3. BeimomHsIOTCS MpaBmWiia W3 CIHUCKa M, IpU 3TOM COOOIICHUS
Ka)XJJOT0 MMPaBUJIa MIOCHUTAIOTCS B CIIMCOK HOBBIX COOOIICHHIA.

[ar 4. O6HOBNIEHHE CIIIICKAa COOOIICHU.

[ar 5. CoobmieHns U3 CIUCKa MOCHUIAIOTCS B BBIXOJHOW MHTEpQETiC.
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BeposarHocTs BBITauM COOOIIEHHUS 3aBHCUT OT CIJIBI IPABWIIA. HE KaXkKa0e
COOOIIIeHNE BBIIAETCS HA YIPABISAEMbIN OOBEKT, YACTh UX MOXET ObITh CBSI-
3aHa C I3MCHEHHEM BHYTPEHHEH CTPYKTYPBI CHCTEMBI (IIPABHIT).

Iar 6. Bo3spar k mary 1.

B mpouecce o0yueHHs KaKAOMY MPABHUIY MPUCBAUBACTCS YHCICHHOE
3HAYCHUE CHIIBI, & AITOPUTM OOYUYCHHUSI PETYIUPYET 3TO 3HAYCHHUE C YIETOM
MOJIE3HOCTH MPaBWIIa AJsk cucTeMbl. Ha 1mare 3 ormuMcanHoOro ajaroputma Juis
KaxJoro otoOpanHoro mnpaBmia C BeMUCIHACTCS IeHA 10 (opmyrie

B(C,t) = bR(C) S(C,t), rae S(C, t) — cuna npasuia C B Momenr t; R(C) —
Ccnenu(UIHOCTh YCIOBUS B MpPaBWIE, paBHAsl YHCIY CHMBOJIOB, OTIHYAIO-
IIAXCSI OT CUMBOJIA * B yCJIOBHH, JCIEHHOMY Ha JUTHHY yCioBus; b — koag-
(HIUEHT, KOTOPBIN OOBIYHO MPHHUMAIOT paBHBIM 1/8 mu 1/6.

Ilena B ompenensieT BEpOSATHOCTh TOTO, YTO MPABWIO MONUIET COO0-
IICHUC B CIIHUCOK HOBBIX COOOINCHUIA. BeposTHOCTHBIN MOIXOA MO3BOJISET
ayTcaiiepaM TOKe HM3peiKa MOCBUIATH COOOIIEHUs, YTO MPH OJIArOMPHUST-
HBIX YCIIOBHSIX MOXET CIIEJIATh UX JTUICPAMHU.

IMocnate cooOmieHHEe MOTYT BCE NpaBWIIA C JOMYCTHMBIM 3HAYCHHU-
eM B, T.e. Takue, y KOTOPBIX B MpeBbIIIAET onpeaesi€éHHbId mopor. [Ipasuio,
MoCTaBIIee COOOMICHUE B HOBBIN CITHCOK, PAcIIauUBacTCs 3a 3TO YMEHb-
IIICHUEM CBOCH CHUIIBIL:

s(C,t+1)=s(C,t)-B(C, t).

Jst mpaBun C, MOCIIaBIIUX COOOIIEHYSI, KOTOPBIE Ha CIIEIYIONIEM IIla-
re paboThl OKA3aJMCh MOJE3HBIMU (COBMAIM C YCIOBUSIMU TIpaBHJIa-
Mo0equTENs, UMEIOIIETO BHICOKYIO IEHY), OLEHKAa CHIIBI BO3PAacTaeT Ha
oo B:

s(C',t+1) =s(C',t)+aB(C, t),

rae a = 1K, K —uaucio npasun C', T.e. KaXIblil IOCTABIIUK MOJIyYaeT paB-
HYIO JI0JTI0 B.

[IpaBwio MoNIE3HO TONBKO TOT/A, KOTJAa €r0 MOTPEOUTENH B CBOUX JIO-
KaJIbHBIX JEHCTBHUSAX TOXKE TMOIYJIArOT BRIMTPHINI. B TPOTHBHOM citydae mpa-
BHJIO 00ECIIEHWBAETCS, TAK KaK €ro IIeHa S YMEHBINAETCS TIPH OTCHUIKE CO-
oOmieHus. B cBoro ovepenn, MOJIC3HOCTh MOTPEOUTEINICH 3aBHCHT OT HX II0-
Tpeduteneit u T.1. llenoyka IpUBOAUT K KOHEUYHBIM MOTPEOUTENSAM, TOCTH-
TaIOIIMM IETH U TTOJTYYaIOIIAM TOOIIPEHUS OT BHEITHEH CPEIbI.

Knaccudukarop n odydaromiasi cucteMa HE TOPOXKIAIOT HOBBIX Ipa-
BWJI. DTy ()YHKIHUIO BHIMOHACT TCHETHYCCKIIA aJrOPUTM, KOTOPBIN paboTa-
€T ¢ YU4ETOM CHJIBI TIPaBUJI, ONpeNeIEHHON B cucTteMe oOydenus. Pabora re-
HETHYECKOT'O alTOPUTMa PACCMOTPEHA B MPEANICCTBYIOIIEM IpUMeEpe.
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KomOuHupOBaHHBIE METOABI W HHTEIUICKTYyalbHBIE CHCTEMBI. B Ha-
CTOSAIIEE BPEMsI aKTHBHO Pa3BHBAIOTCS METOJBI, OCHOBAHHBIC HA 00BEINHE-
HUW TEXHOJIOTHA WH)XEHEPUH 3HAHUI M TEHETHYECKUX alTOpUTMOB. B 00-
nactu ['A pa3pabaThIBarOTCs ONepaTophbl, OpUEHTHUPOBAHHBIC HA 00paboTKy
3HAHUH.

['eHeTnueckne anroOpuUTMBI UCIONB3YIOT B TEOPHU HEUETKUX CHUCTEM
U HACTPOUMKHU MapaMeTpoB (DYHKIMHA MPUHAUICKHOCTH. MHTerpanus 4éT-
KHUX ¥ HeYETKUX HEUPOHHBIX CETCH M TCHETUYCCKUX aJTOPUTMOB 00CCIICUH-
BaeT pealu3alui0 ONTUMH3AIMOHHONW 3amaun. Cpencrta fuzzy—neuro—
genetic ucnonb3yroTCsl B MHTEIUIEKTYAIBHBIX CHCTEMaxX W COJEpKar Clie-
JTYFOIIUE MPOICTYPHI:

— mpeoOpa3oBaHUE BXOTHBIX MIPUMEPOB B HEUETKOE MPEIICTABIICHHE;

— W3BJICUEHHUE 3HAHWM, MPEACTABIECHHBIX B BUAe mpoaykiuii ECJI—
TO u3 Heuérkoii oOydaromeii BBIOOPKH ¢ TIOMOIIBIO HEHPOHHOH CETH;

— ONTHUMH3AIMIO CTPYKTYPHI MPOSYKIMOHHBIX MPABWIJI C ITOMOIIBIO
TEHETHYECKOTO aNrOPUTMA.

AKTHBHO Pa3BHBAETCs HANpaBJICHUE, OPHECHTHPOBAHHOE HA HCIIOJIB30-
BaHME TCHETHMYECKUX aTOPUTMOB JUIs 0OydeHHs HEHpOHHBIX ceTell [5] u
KOPPEKTHPOBKU CTPYKTYPHI yike 00yueHnoii cetu [18]. B oTiauune ot me-
TOJa OOPATHOTO PACIPOCTPAHCHUS OIIMOKH FCHETUYCCKUEC aTOPUTMBI Ma-
JIO YyBCTBUTEIBHBI K apXUTEKType ceTH. HamoMHMM, 4TO OCHOBHBIMH Xa-
PAKTEpUCTHKAMU HEHPOHHOMN CETH SIBIITFOTCS CIICAYIOIIUE:

— HLN — koam4ecTBO CKPBITHIX CIIOEB,;

— N —9uciio HeMPOHOB B KAXKIOM CJIOC;

— W —BecoBble KOO(QULHUEHTbI MEKHEHPOHHBIX CBA3EH;

- Fj(X, W) — nepenarounsle QyHKIUH HEHPOHOB CKDBITBIX CIOEB, a
TakXXe HEHPOHOB BBIXOAHOTO CIIOS.

Chopmymupyem oOIIyI0 3amavy ONTHMH3ANMU CETU. MPU 33aJaHHBIX
KOJINYECTBAX BXOIHBIX M BBIXOJHBIX HCHPOHOB HA OCHOBE 3aJIaHHOTO MHO-
JKECTBA O0YYAONINX MPUMEPOB OINPENCIUTh ONTUMANbHbIC 3HaueHusT HLN,
Ny, K =1, ..., HLN, 3Hauenus Bcex BeCOBBIX KOI(P(UIMEHTOB MEKHEHPOH-
HBIX CBA3EH Wi, rie j — MHEKC HEWpPOHA; | — HHIEKC MEXKHEHPOHHO CBSI3H
(cunamca); F; (X, W) — nepenarounsle QyHKINH BCeX HEHPOHOB 3a UCKIIIO-
YeHWeM HEHPOHOB BXOAHOTO ciiosl. KpurTepmem ONTHMH3aINU SBISETCS
MaKCHMallbHOE OTKJIOHEHHE BBIXOJHOTO BEKTOpa ceTH Y' OT ATaJOHHOTO
3HauYeHUs BbIxoaa Y, MOIyYeHHOE B pe3ysibTate 00paboTKH BcexX MPUMEPOB,
T.€. HEOOXOIUMO HAWTH

3= min max3,

HLN, N,
W, F (X, W)
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rae 0=Y'=Y; Q — MHOXKeCTBO 00yJaroUIUX IPUMEPOB, COAEPIKALIMX 3HA-
wermst X, Y: Y' =F (HLN, Ny, X, W); F(HLN, Ny, X, W) — nepenarou-
Has ¢yakmust MHC, xoTopas cTpouTCcs Ha OCHOBE YacTHBIX (DYHKIIUH OT-
JIeNbHBIX HeHpOHOB F i (X, W) .

Jaxxe Ans mPOCTHIX CeTed 3Ta 3a/avya SBISCTCS OYCHBb CIIOKHOM, IMO-
STOMY AJisl €€ pelIeHHs MPUMEHsIETCs] TeKOMIO3UIMS, T.€. CETb ONTHUMU3U-
pyeTcs B IpoIIecce MOCIeA0BATEIHLHOTO PEIICHHS YaCTHBIX 3a/1a4 ONTHMH-
3anuu. Hampumep, Ha epBoM mrare MOAOHPAIOTCS ONTUMAbHBIE 3HAUCHUS
HLN u Ny, 3aTem ompeaenseTcss ONTUMAILHBIA BUA NepeIaTOYHBIX (QYHK-
U HEWPOHOB, a HA KOHEUYHOHN CTaWH TOJOUPAIOTCS Beca MEKHEHPOHHBIX
CBA3€EH.

I'eHeTHUYECKUE aNTOPUTMBI YaIlle BCErO MPUMEHSIOTCS IS YIIYYIICHUS
xapaktepuctuk MHC, yxe CO3JaHHBIX W O0YYCHHBIX C IPUMEHEHUEM JIPY-
THX METOJIOB.

Kparkmnii 0630p mporpammMmHbIX cpeacTB. Kommepueckoe mpo-
rpaMMHOE O0ecIieYeHne, pearu3yomniee TeHeTHIECKUE alrOPIUTMBI, MOYKHO
pa3fenuTh Ha IPOTPaMMHBIE CPEACTBA OOIIETO Ha3HAYCHHUS, IPUKIIaTHBIC U
ANTOPUTMUYECKHE TIPOTPAMMHBIE TIPOTYKTHI.

IIporpammHoOe obecrniedenne 00IIero Ha3HAYCHHS BKIIFOYAET pPa3HO00-
pa3Hble HAOOPHI HHCTPYMEHTAIBHBIX CPEICTB IS MOCTPOSHHSI KOHKPETHBIX
MporpamMm, KOTOPBIC COAEPIKAT OMOIMOTEKH ANTOPUTMOB, MPOTPAMMBI MO-
JISIMPOBAHMSI, CPEICTBA BU3yaJHM3alldd U APYTHC WHCTPYMEHTHI. [lakeTs
MoTOOHOTO THIIA PACCYUTAHBI HA OMBITHBIX TMPOTPAMMHUCTOB, TPEOYIOT 3HA-
HUSI OCHOB TCOPHH SBOJIFOLIMOHHBIX BBIYUCICHHHA M XapaKTCPH3YIOTCS BbI-
COKOH TPYAOEMKOCTHIO OCBOCHHUSI, KOTOpasi B 3HAUYUTEILHON Mepe 3aBUCUT
OT KBaJM(HUKAIINHN TTOTH30BATEIIS.

[Ipuxiagabie TPOTpaMMHBIE MPOAYKTHl OPHEHTHPOBAHBI HA PEIICHHE
mpobJeM OompenenéHHOro Kiacca B KOHKPETHBIX IMPEIMETHBIX OOJIACTSIX
(peHMHKUHUPHHT, MAPKETHHT, CTPATETHYCCKOE TUITAHUPOBAHUE U Jp.). Takue
CpeAcTBa He TPEOYIOT OT IOJIb30BaTENsl TECOPETHYECKUX 3HAHWH B o0nacTu
METOJIOJIOTHU CO3JIaHUS MHTCIUICKTYAIBHBIX CHCTEM. J[0CTaTOYHO, YTOOBI
OH OBUT CHCIIHATMCTOM B CBOCH MPEIMETHOI 007acTH.

ANTOPUTMHUYECKOE NPOrpaMMHOE O0eCHeYeHne IMOJACPKUBACT OIUH
(MM HECKOIIBKO) TEHETHUYECKHM anropuTM. [IpenMylmecTBa TaKWX IpPO-
TPaMMHBIX NPOAYKTOB — MX THOKOCTH M TPOCTOTA HCHOJB30BaHUS. llpm
9TOM TIOJIB30BATESIM HEOOXOANMO WMETh MpEICTaBICHNE 00 OCHOBAaX TEO-
puu 'A.

[epeurciuM HEKOTOPBIE TOMYJSIPHBIE MporpaMMHbIe cpeacTsa [13],
peaTU3yIONUEe TEXHOJIOTUH ONTUMH3AIMK C MPUMCHCHHEM T'CHETHYCCKUX
aNTOPUTMOB H JaJTUM KPATKYIO XapaKTCPUCTHKY .
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Cucrema PC/Beaglenpencrasiser co0oii mporpamMmy IOHCKa pe-
MIAIOMIMX TPaBWI, KIacCH(PUIMPYIOMMUX MpUMepsl U3 0a3bl maHHbIX. OHa
NpeBpaIlaeT JaHHBIC B 3HAHUS 32 CUET MCIOJIb30BaHUS MAIIMHHOTO 00ydYe-
Hust. OKMH U3 MOJYNEl CHCTEMBI IyTEM PENPOIYKLIH U CENEKIIHH ITOPOXK-
JIaeT MpaBUIIa, MPE/ICTABICHHBIC B BUE JIOTHYECKUX BBIPAIKCHHUI.

Cucrema Evolver peanusyer 1mects METOJOB T€HETHYECKON ONTHMHU-
3allM¥ ¥ BBIMONHEHA B BuAe paciuupenus MS Excel. OcHoBHble obnactu
MPUMEHEHHUS TTaKeTa — ONTUMU3AIHS JOXOJHOCTH C YIETOM YPOBHS PUCKA U
MaKCHMH3AIHs MPUOBLTH ¢ Y4ETOM BO3MOMKHBIX U3JCPIKEK.

Genesis #13BeCTHBIN aITOPUTMUYECKHI MPOTPAMMHBIA MPOIYKT, KO-
TOPBII MCIHOJNB3YyeTCs B Ka4eCTBE MHCTPYMEHTA TECTUPOBAHUS TeHETHYe-
ckux anaroputMoB. OH MO3BOJISIET CO37aTh MOJU(UIMPOBAHHYIO MPO-
IpaMMHYIO Cpely M oOeclieunBaeT IOJIb30BaTelIsl CTaTHCTHYECKOH HH(OP-
MaIel Ha BBIXO/IE.

IIporpammubIi TpoaykT obimero HasHauenuss ENGENEermomoraer
aJlaNTUPOBATh [CHETHYECKUE AITOPUTMbI K HOBBIM MPOOJIEMHBIM 00JaCTsIM
3a CY€T UCIIOIb30BaHMS CICIYIOMNX HHCTPYMCHTOB:

— CIEHHUAIBHOTO S3bIKa, NPEeIHa3HAYEHHOTO JJISI ONHCAHUS CTPYK-
TYPHBIX IMOHATHM T€HETUKH (T€HOB, XpPOMOCOM H T.II.);

— DBOJIIOIIMOHHOTO MOJIEJIFHOTO $I3bIKA, MCIIOJIB3YEMOT0 [UIsi 0TOOpa-
KCHUS TaKMX aTpHOYTOB, KaK pa3Mep IMOMYJIALUH, THITBI CKPCIIUBAHUS U
MYTaluH;

— rpaduYecKrux HHCTPYMEHTOB MOHUTOPHHTA,;

— OWOIMOTEKN MHCTPYKIHH.

OOBEKTHO-OpHEHTHUPOBaHHAsl cpefia GamecoAepKUT MSTh OCHOBHBIX
YacTe:

— BUPTYaJIbHYIO MAIIUHY;

— BBICOKOYPOBHEBBIH F€HETHUECKHH SI3BIK;

— OMOJHMOTEKY TeHETHUECKUX aJlTOPUTMOB;

— rpadudecKuil MOHHUTOP;

—  KOMIIHJISTOD.

Cuctema CpoeKTHPOBaHa TakK, YTO JIOMYCKaeT NapajiebHOE UCTIOIb-
30BaHUE HECKOJBbKHX alrOPUTMOB. il CO3JaHUsI KOHKPETHOTO HPHUIIONKE-
HUSI UCTIONIB3YIOTCS OMOIMOTEYHbIE MOAYIH, U3 KOTOPBIX CTPOHUTCS Makpo-
MporpamMma ¢ MOMOIIBIO CIEHATbHOIO BHICOKOYPOBHEBOTO SI3bIKA.

W3BecTHBIE AUCTPUOBIOTEp MpPOrpaMMHOTO obecnedeHus (Gupma
«Topa—Hudo—Llenrp» pacrnpocrpanser nmaker Gene Hunterkotopsiii Mo-
’KET UCTIOJIB30BaThCs Kak mpuiiokenne MS Excelu momyckaet cocraBieHue
cobcTBeHHBIX porpamm Ha si3bikax C u Visual Basic.
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3.2.MeTo/bI BOJIOIHOHHOT0 MPOrPAMMHPOBAHUS

I'eHeTHYecKoe MporpaMMupoBaHue. MeTOIbl T€HETHYECKOTO Ipo-
rpaMMHpOBaHus ObLIH paspaboranbl B Havanme 1990x rr. k. Kosoit
[27 — 29].T eneTnueckoe MporpaMMHUPOBaHHE — 3TO CHOCO0 CO3AaHUA KOM-
TBIOTEPHBIX NPOTrpaMM ISl 3aa4 ¢ HEU3BECTHBIM alrOPUTMOM DPEIICHHSL.
OOBEKTOM SBOJIIOLUY SBISACTCS MPOrpaMMa, a MOMYJLSILUS COACPKHUT MHO-
’KECTBO Pa3iuyHbIX Mporpamm. COBEpLICHCTBOBAaHHE 00BEKTa OCYIIECTRIIS-
€TCsl Ha OCHOBE 0TOOpa B COOTBETCTBHH C ONpPEACNEHHOIN QyHKIMEH eHHO-
ctu (fitness function).Ilporpammsl cTposTcs u3 GJIOKOB, KOTOpBIC Mpen-
CTaBJISIIOT CO0O0 NMPUMHUTHBHBIE QYHKIMM U TEpMHHANbL. B kauecTBe mpu-
MUTUBHBIX (DYHKIIUH OOBIYHO pacCMaTPHUBAIOTCS apU(PMETHICCKHE W JIOTH-
YeCKUe OINepaliy, MaTeMaTHdeckue (pyHKIMU U (YHKIHH CIELHaIbHOTO
BHUJIa, XapaKTePHbIE AJIsI KlIacca PellaeMbIxX 3aa4. MHOKECTBO TEPMUHAIOB
COJICPXKUT pa3HOOOpa3Hble JaHHbIe, HE CO3JaBaeMble mporpammoit. Ilens
COCTOUT B MOCTPOCHHU HAMIYYIIeH MPOrpaMMbl B MPOCTPAHCTBE MPO-
rpaMM, KOTOPbIE MOTYT OBITh COCTABICHBI U3 33IaHHBIX QYHKIMI U TEPMH-
HAaJIOB ¢ Y4ETOM OMpPEe/CIEHHBIX PABUII CHHTAKCHUCA.

TexHONOruss reHeTUYECKOro MPOrPaMMHUPOBAHHUS BKIIIOYACT CICAYIO-
IIHE ITAIBI.

Otan 1. ®opMupoBaHHEe MHOKECTBAa TEPMHUHAIIOB, MHOXKECTBA TIPHMH-
TUBHBIX (YHKIMH, CHHTAKCHYECKUX MPABHI M KPUTEPUEB OLICHKH CO3.a-
BaeMBbIX MPOTPaMM.

Oran 2. Ha 0CHOBE 3aKOHA CIIy4allHOCTH CO3MaETCs HadajbHas IOIy-
JISIIUST KOMITBIOTEPHBIX POrpaMM, OPHEHTHPOBAHHBIX Ha PELICHUE MTOCTaB-
JICHHOU 3aJ1a4H.

Oran 3. Kaxzas nporpaMma BBITIOJHSAETCS, & PE3yJIbTaThl € paboThl
oLeHUBaIOTCs ¢ moMouikko fitness functionfenesoit hynkImy).

Otan 4. ®opMuUpyeTcsl HOBasl TOMYJSILUS IPOrPaMM, B KOTOPYIO Cre-
HEPHUPOBAHHBIC TPOTPAMMBI MOTYT MOMACTh C BEPOSTHOCTHIO, MPOMOPLIHO-
HaJbHOM 3HAYCHUIO 1IETICBON QYHKIIMH.

Otan 5. Peanu3yroTcsi TeHETHYECKHE OIIepaTOphl PEMPOIYKIHH, CKpe-
[IMBAHUA ¥ MyTaluud. B pe3ysibTare penpoOAyKIHH OCYIIECTBISETCS KOIMH-
pOBaHME YK€ CO3[JaHHBIX MPOrpaMM C XOPOIIMMH 3HAYCHUSMH IIEJICBOM
¢byukimuu. Onepartop CKpelMBaHHs CO3AaET HOBBIE MPOTPAMMBI MyTEM
KOMOMHHPOBaHUs (PpParMeHTOB CYLIECTBYIOIIMX MporpaMm. Myrarms 3a-
KJIFOYaeTCsl B 3aMEHE HEKOTOpOro (pparMeHra mporpaMmbl CIy4aiHO IOpo-
KIEHHBIM CHMBOJIBHBIM BBIPQKEHHEM.

Oran 6. [Ipou3BOIUTCS TCCTUPOBAHKE MPOrPAMM-WICHOB HOBOM IIO-
OYJSLAA ¥ OPUHAMACTCSI PELICHHE O TPOAODKCHHH MPOLECca IBOTIOLUH.
[Iponomkare TeHepalMo0 HOBBIX MOMYJSLUUA HMEET CMBICI TOTIa, KOraa
MaKCHUMAJIbHBIC M CPEIHUE 3HAYCHHS LICNICBOH (HYHKLUH YITydIIaOTCS.
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Paccmotpum nipumep [27] Moxudukanuu mporpaMmel Ha s3eike LISP,
I7Ic B KQYeCTBE TCPMHUHAJIOB HCITOJIB3YIOTCS MEPEMEHHBIC JTOTMYSCKOTO TH-
maDj, i =0, 1;a mis ux oOpabOTKH MIPUMEHSIOTCS JIOTHYECKHE OINEpaAIMU
NOT, OR, AND.ITycTs Ha HEKOTOPOM IIIare UMEETCS CIICAYIOIIEEe MHOMXKE-
CTBO JOIYCTHMBIX BBIPAsKCHHI:

NOT(Dy);

NOT(Dy);

AND(D, Dy);

OR (AND(Dq, D;), NOT(Dy));

AND(NOT (Do), NOT (Dy,));

OR (D1, NOT(Do));

OR (OR D1, NOT(Dg)), AND (NOT (Dg), NOT([D1))).

OTH BBIPAXKEHUS MOXHO IPEICTAaBUTh B Buje JepeBbeB (puc. 3.9).
B mpomecce sBomonuy Ha YpOBHE MOIIEPEBBHEB OCYMIECTBISIETCS PEKOM-
OuHanus U mojiy4darorcs notoMkd (puc. 3.10).I1epBblii U3 STHX MOTOMKOB
MIPECTaBIAET COO0H peanu3aluio onepanuy uekmoyatomero NIIH:

OR (AND (NOT(Dy), NOT (D1)), AND (Do, Dy).

PesynbraToM mpuMeHeHHs onepaTopa MyTallUd ABISETCA 3aMEHa Jac-
TH JiepeBa JPYTUM BBIpaKCHHEM, CTEHEPUPOBAHHBIM CIIy4aiHBIM 00pa3oM.
Touka MyTaluu Taxke BEIOUPAETCS CIIydaiHo.

ObLexTsl-poauTent

Puc. 3.9.IlpeacraBiieHne CHMBOJIBHBIX BbIpakeHHii s3bika LISP
B BHJIE [ePEBHEB
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OB6bOEKTLI-NOTOMKA
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Puc. 3.10.IToToMKH 0T CKpelIMBaHUsI POANTeIeil HA YPOBHE MOAePeBbeB

Wnen reHeTHYecKoro MporpaMMHpPOBAHUS IOJIOKEHBI B OCHOBY IIPO-
rpamMM, KOTOpBIE Ha3bIBAIOTCS CHMYJISATOPAMH <UCKYCCTBEHHOH >KH3HM».
B pa6ore . Kossl [27] mpuBOAUTCS CIEAYIOMIUIA IPpUMEP MOA00HOM po-
rpamMel. Ha ToponpansHoi#t cetke pasmepom 32 % 32, B 89 syeiikax mome-
maercst «auna». CyImecTBYIOT HEKHE NPEILTCTBUS, MELIAIONHe <HACEKO-
MBIM» 0OpaThes 10 «aumm». «Hacexomple» ONagaloT Ha CETKY U3 OIHOH
TOYKH, ¥ Ka)KI0€ JBIKETCS COTTIACHO KOMaHJAaM CBoel mporpaMmel. B Ha-
YaIbHOH HOIYJISLUH 3TH MPOrpaMMBbl (GOPMHUPYIOTCS CTydalHBIM 00pa3oM
U3 OIepPaTOpOB, KOTOPHIE MPOBEPSIOT HAJIHYUE MPEISATCTBHH M NPEIITHCHI-
BAIOT JBIDKEGHHE IPSMO, BICBO WM BIPaBo. 3a1aéTcs BpeMs JKH3HH IOIy-
nsioun (400 maros). LeHa kaxmol mporpaMMBbl OTIPEACIISACTCS YHCIOM Ia-
TOB, KOTOpbIE HEOOXOIMMO COBEPIINTH, YTOOBI 00OMTH BCe SUCHKH C <«IIH-
mei». Kaxnas cnemyromas momymsinust GopMUpYyeTcs W3 TpenbIayllei ¢
TIOMOIIBI0 TEHETHYECKUX OINEPATOPOB PENPOIYKIHMHU, CKPEIINBAHUSI U MY-
TalMu ¢ y4€TOM LEHHOCTH IPOTpaMM Ipeplayliell nomysinun. Pemenne
st omyssiiun u3 4000 ®acekoMBIx» ObLIO HakmeHo 3a 20 uTepariuid.

ITocnemoBarenu . Ko3bl mccnemoBany B CBOMX paboTax BO3MOXK-
HOCTb HCToNb30BaHuA I'Tl 11 cHHTe3a CIIOKHBIX aBTOMATOB, a TaKKe IS
CTPYKTYPHO! HACHTH(HUKALNY JHHAMHIECKHX cucteM [19].

B npumepe IOCTpOeHHsT SKOHOMHYECKOH OanmancoBoit mogenu [13]
IIOCTaBJICHA IIeJIb YTOYHEHHS SKOHOMETPHYECKOTO YpaBHEHHSI OOMEHa, CBSI-
3BIBAIOLIETO YPOBEHb 1ICH, BaNOBOW HanMoHanbHbIH mpoaykT (BHII), 3amac
JICHET M CKOPOCTh 000pOTa JICHET B DKOHOMHKE. B KauecTBe TepMHHAIOB
371ech UCIIOJB3YIOTCs ciienyronue nepemennslie. BHII82 —yposens BHII 3a
1982r.; GD —pnednsatop BHII (BbixomHast mepeMeHHAs MOJEIIH), HOPMAaJIH-
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30BaHHBIN K enuHune i 1982r.; FM — exxemecdaunas BelMuurHA 3amaca
neHer. [lpuBenéHHbIC TepeMeHHBIE SBIAIOTCS (QYHKIUAMH BpeMeHH. WX
3HAYCHUS OIPENENSIIOTCS Ha OCHOBE CTATHCTHYECKHUX NAHHBIX B BHIE Bpe-
MEHHBIX psnoB. KpoMe Toro, Mcnoss3yercss MHOKECTBO 0000IEHHBIX KOH-
CTaHT JeHCTBUTENBHOTO THIA R.

Jnst 00paboOTKH IIepeMEHHBIX MIPELyCMOTPEHBI CIIEAYIOUE ONePaLH:
crnoxenue (+); Beruutanue (—); ymuoxenue (*); 3amuménnoe nenenne (%),
Pe3yNbTaTOM KOTOPOTO SIBJISIETCSI €IUHHUIA TPH IOMBITKE pa3nenuts Ha O;
samuniéHaoe Jorapupmuposanne (RLOG), naromee 1 mpu HyleBoM 3Ha-
YCHHHU apryMEHTa; BhIYUCIeHHE SKCcoHeHTH (EXP).

I'py0bast oreHKa NPHUTOJHOCTH CreHEPHUPOBAHHBIX YPAaBHEHUH BBIYHC-
JSIeTCsl KaK CyMMa KBaJpaToB OTKJIOHEHMH pacu€THBIX 3HAYCHUH OT (akTu-
YECKHX B 3aJJaHHBIX YKCIICPHUMEHTAIBHBIX TOUKAX:

Feh(t):i[vjh—sj]z,
=1

rae Sj— GakTuueckoe 3HaYeHHe BBIXOJHOTO Iapamerpa moaen; j = 1, ...,N;
. \/h . )
N — umcno Touek; V| — pacuéTHOE 3HaUEHHE BBIYHCIAEMOTO TIOKA3aTeNs,

h — urzIeKC creHepupoBaHHOM MOIETH.
3nauenne Ry (t) MacmTabupyercs B LEIIX MONYYCHHS HOPMHUPOBaH-

. 1
HOW OLICHKH HNPUTOAHOCTHU a.h (t):—, KOoTOpass M3MCHACTCA Ha HH-

1+R,(t)
tepBaie [0, 1] u mo3BonsieT mepeiT K 3amaye MakcuMu3auuu. Ha ocHoBe
ah(t) BBIUUCITACTCA OTHOCHUTCJIbHAA HOpMI/IpOBaHHaH OILICHKa HpI/IFOLlHOCTI/I

M
n, (t) = ah(t) Zam(t), KOTOpas UMeeT OoJiee BHICOKHE 3HAYEHHs IS JTyd-
=1

M

LIMX YJICHOB TOMYJISIMU U 00JagaeT CBOHCTBOM an (t) =1, pomyckaro-
m=1

LIMM BEPOSITHOCTHYIO HHTEPIIPETAIIHUIO.

KpurepueMm OKOHYaHHs TMPOIECCa BOJIOLMU SIBISETCS TOCTHIKCHHUE
3a7aHHoro uncna renepanuii (50) win TOCTHKEHHE HAMTYUIIEr0 3HAYCHUS
neneBoi GyHKIMU. YHCIEHHOCTh momyssiuuy Obuia npuHsaTa pasHoi S500.
B mporecce reHepaniy HOBBIX MOKOJCHUH CKpPEIIMBAaHUE MPOBOAMIOCH HA
90% YHCIICHHOCTH MOMYJISALUH, T.C. U3 KAXKIOTO IMOKOJCHHS BBEIOUPATIOCH
225 nmap poautenei ¢ BEpPOSTHOCTHIO, PAaBHOW OTHOCHUTEIHHOHN OIICHKE X
npurogHocTH. Kpome Toro, st KaxJI0H HOBOM MOMYJISIIIAU OCYIIECTBIISI-
nack penpoaykius 10%mydmunx npencraBuTeneil moKoJIeH s,

Ienepupyembie Mozgenu (MporpamMMmbl) yIOOHO TPEICTABUTH B BHIC
JIPEBOBUIHBIX CTPYKTYp (puc. 3.11).
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Puc. 3.11./IpeBoBHAHOE NIpeACTABIEHNE KOMIBIOTEPHBIX MOJeJIEH,
O0TOOPAHHBIX JJISI CKPEIIHBAHMS:
a —poxurens 1; 6 —poantens 2

Qe GO ()
GO @ @ G

Puc. 3.12.Moaean-noToMKH, HOJTyUeHHBIE B Pe3yJbTaTe CKPeIHBAHMS

[IpencraBnennsie Ha puc. 3.11Mozxenn COOTBETCTBYIOT BBIPXKCHUSM
V; = (0,85 +BHII82)/BHII82 u V, = |,65FM — FM. Onepanus ckpemupa-
HUSI HAYMHACTCS CO CIIyYaifHOrO M HE3aBHCHUMOT'O BHIOOPA TOYKH KPOCCHH-
roBepa B KaXIOH W3 IBYX Mopeied-poanteneid. OTceu€HHbIE (parMeHTHI
nporpaMm-poauresnell, 0003HaYeHHbIE ITYHKTHPOM, MEHSIOTCS MECTaMH, U B
pesynbrare 00pasyroTes aBe Mojaenu-noroMka (puc. 3.12).Ilotomkam coort-
BETCTBYIOT ypaBHenus V= 1,69-M/BHII82u V,= 0,85 +BHII82 —FM.

OmnepaTop MyTallid B JaHHOM IpUMEpE BEITONHSICA IMyTEM 3aMEHBI
(yHKIUH B y3J1ax JepeBbeB MO0 MyTEM CIy9aliHOTO M3MEHEHHUS 3HAYCHHN
KOHCTaHT.

87



Wcmone3ys crarnctudeckue nadusie 3a 30 et (3aMeTHM, 9TO B MPH-
Mepe uccnenoBaiack skoHomuka CIIA B ieprox ¢ 1959mo 1988r.), rene-
THueckui anroputM 3a 50 mocnenoBaTeNbHBIX T'eHepaluii BbIAaT HAUITYd-
mee pemenne GD = 1,656FM/BHII82, koTopoe XOpOIIO COriacyercs ¢
H3BECTHBIM 3KOHOMETPHYECKHUM ypaBHeHHEM oOMena P = MV/Q, rue P —
YpOBEHb IIeH; M — 3amachl I€He)KHOH Macchl, V — CKOPOCTh OOpaIieHus Jie-
HET B 3KOHOMUKE; Q — BAJIOBOW HAIIMOHAIBHEIA MPOIYKT.

JBoJIONHOHHOEe mTporpammupoBanme. B 1960x rr. JI. ®orens,
A. OysHe 1 M. Yo npeasioxkuiu CXemy BOJIOLUHN JOTHYECKIX aBTOMa-
TOB, PEHIAIONIUX 33aJa4d TpEJCKa3aHHs, TUATHOCTHUKH, PACIIO3HABAHUSA W
KkiaccuuKauu o0pasIoB, a TAKKE 3aJadd YIPABICHUS 00BEKTOM C HEH3-
BECTHBIM XapaktepoM [12]. UccnenoBanust, HOCHHO OYeHb OIH3KUe K pabo-
tam JI. Dorenst ¢ cOTpyAHUKAMH, ObUIH Pa3HOCTOPOHHE Pa3BUTHI U OIMHKCA-
Hel B paborax WM.JI. Bykarosoii [2, 3].B Gonee nmo3auux padorax JI. dorens
[20, 21] sBoumonMOHHOE MPOrPAMMHUPOBAHKE HCIIONB3YETCS JJIS PEIIECHUS
CHCTEM JIMHEHHBIX aJireOpandecknx ypaBHEHUH.

Jlormyeckue (KOHEYHBIC) aBTOMATBI — 3TO MOJEIH, OIHCHIBAIOIINE
cpeactBaMu (popManbHOM JIOTUKH BO3MOXKHBIE IMEPEXOJbl HCCIIELyeMOn
CHUCTEeMBbl M3 HEKOTOPOTO HAYalbHOTO COCTOSHHS B 3aKJIIOUUTEIBHOE.
Y n0o6HO# hopMO¥i MpeCTaBlICHNs] KOHCUHBIX aBTOMATOB SIBIITIOTCS OPUCH-
THpoBaHHbIe Tpadsl (puc. 3.13),rme BepiinHa Oy — HAYATBHOE COCTOSHUE;
Of — 3aKJIIOYUTEIBLHOE COCTOSIHHE, O, O, — MPOMEXYTOYHBIE COCTOSIHUS,
{0,1} — cumBOITBI BXOTHOTO CIOBAPS.

KoHeuHble aBTOMAThl HCIONB3YIOTCS B 3aJadax paclo3HaBaHUS,
YIpaBJICHUS] ¥ MHOTHX JIPYTUX MNPUIOKCHUSIX. 3HAMEHHTas] MalinHa Thio-
PHHTA SIBISICTCS] PA3HOBHIHOCTHIO KOHEYHOT'O aBTOMATA.

DBOJIONMOHHAS TPOrpaMMa pealu3yeT MOJCINPOBAHUE MPOLECCOB
€CTECTBEHHOU 3BOJIIOIIMU MOJENIe-aBTOMATOB, MPUYEM B KaXKIbIi MOMEHT
BPEMEHH COXPAHSETCS TOT «OPraHM3M», KOTOPBIH HAWIYYIIMM 00pa3zoM
MOJKET CIPABUTHCS C JAHHOW 3amadcii. «POAUTENbCKUAN» OPTaHu3M OLICHU-

(—— (X

Puc. 3.13.0puentnpoBaHHblii rpad, cCOOTBeTCTBYIOIINII KOHEYHOMY aBTOMATY
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BaeTCs B 3aBHCUMOCTH OT CIIOCOOHOCTH PUHUMATh TpeOyeMoe perieHne Ha
OCHOBE HMCIOIIUXCS NAHHBIX. DTOT OPTaHU3M IOABEPracTCs MYTAalUU U
MIPOU3BOIUT HA CBET <IIOTOMKa», KOTOPOMY CTAaBUTCS Ta e 3a7ada M KOTO-
pBIN OIIEHWBAETCSl TAKUM kK€ 00pa3oM. ABTOMAT, KOTOPBIH JEMOHCTPUPYET
HaWJIyqIIyI0 CIIOCOOHOCTH BBITIONHSTH TpeOyeMble (GYHKIIUU, COXpaHSIETCS
1 TIOCTABISIET «IIOTOMKOB» B CJeIyIolee TIOKoJieHHe. Takum o0pa3oM mpo-
M3BOJITCS BCE JIyUIIME U Jy4Iine MOJeu (IPOrpaMMbl) sl PEIIEHHs 10-
craBieHHOM 3amauu. [Iponecc 3aBepliaeTcs, KOrjaa MOIy4eHa JOCTATOYHO
XOpoIIIas MporpaMMa WK HCUYepIaHbl PeCcypchl BpeMeHH. Beskuil pas, xo-
IJla MOCTYIaeT HOBas WH(OPMALUs, MPOMCXOIUT BOJIONHOHHBIA TTOUCK
JIOTHYECKOW CTPYKTYpPBI, 00CCIICUNBAIONICH MONydYeHHEe HauOoliee MPUCM-
JIEMOTO PEIICHHUS.

B 5BOIIOIIMOHHOM TPOTPaMMHUPOBAHUH OOBEKTAMH BOJIOIMH SBIIS-
IOTCSl KOHEYHBIC aBTOMATHI, CIIOCOOHBIE PEarMpoBaTh Ha CTHMYIIBI, ITOCTY-
narolie U3 BHEIHeW cpenpl. Kaxaplii aBTOMAaT Ha OCHOBE TEKyIEeW WH-
(opMarmu TpeacKa3bIBaeT COCTOSHIE, COOTBETCTBYIOIICE ONPEACIEHHOMY
3HAYCHUIO (PYHKIINH IICHHOCTH. PeleHne HIeTcs MOoCTeNeHHBIM 0TOOpOM
aBTOMAaTOB-POAMTENEH, K KOTOPBIM NMPUMEHSIETCS MYTAIlisI Ha CIEAYIOMIEM
1are SBOJIOIUH.

B 5BOMIONMOHHOM MPOrPaMMUPOBAHUU HCTOJIB3YIOTCS CIEAYIOLIUE
CIocoOBI pear3aiuy OnepaTopa MyTaluu:

— M3MEHEHHE 3aKIIOUUTEIHLHOIO COCTOSHUS,

— W3MEHEHHE YCIOBUS MEPEX0/ia U3 OJHOTO COCTOSIHUS B IPYTOE;

— no0aBiieHIE HOBOTO COCTOSHUS;

— yHaJeHWE COCTOSHHSA,;

— HW3MEHEHHE HaYaJIbHOTO COCTOSHUS.

OO6OOIIEHHBIN ANTOPUTM IBOJIIOIMOHHOTO MTPOTrPAMMHPOBAHHS BKITIO-
YaeT CJIeAYIOIINE IIarH.

1. ®opmynupyercs TOCTaHOBKA 3amadd. DOPMHPYIOTCS BXOIHOU
CJIOBaph, MHOXKECTBO BXOIHBIX U BBIXO/IHBIX COCTOSHHIA, HA0Op BO3MOYKHBIX
COCTOSIHUH, YCIOBUS MEPEXOJ0B U3 COCTOSHUS B COCTOSHUE, (DYHKIUS IICH-
HOCTH JUTS XapaKTEPUCTHKH TCHEPUPYEMBIX MOJICIICH.

2. CnyyaifHBIM 00pa3oM TCHEPHPYETCS HavalbHas MOMYJSIHUS KO-
HEYHBIX aBTOMATOB-POUTEIICH.

3. BHINOJHSETCS TECTHPOBAHHE aBTOMATOB-POIUTEICH MyTEM perie-
HHs TIOCTABJIEHHOM 3a1a4uu (Ha BXOJ MOJEIH HOAaéTcs 3aJaHHbIi 00paselr)
1 OIICHKA MOJYYCHHBIX PE3yJbTaTOB HA OCHOBE BHIOPAHHOHN (DYHKIHH ICH-
HOCTH.

4. OrtceB HeMEPCIIEKTUBHBIX MOJIEIIEH.

5. Ha ocHoBe ciydaifHOro MpUMEHEHUs OIepaTopa MyTallMH K aBTO-
MaTaM-POJUTEIISAM IIPOU3BOISITCS TOTOMKH-YICHBI HOBOW TOMYJISIIIHY.
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6. TecTHpoBaHHE MOACICH-TIOTOMKOB IIyTEM PEIICHHUS TIOCTABICHHOMN
3a[a4d U OIICHKA TOJTYYEeHHBIX Pe3yIbTaTOB.

7. Ot6op HamboIee MEPCIEKTUBHBIX TIOTOMKOB.

8. TIpoBepka yCIOBHI OKOHYAHHS IMPOIECCA IBONIONNH, B Ka4eCTBE
KOTOPBIX MOTYT OBITh. JOCTIXKCHHE ONTHMAIBHOTO 3HAYeHHS (QYHKIUU
[ICHHOCTH W/WIIN JOCTHKEHHWE TPEICTbHBIX 3HAYCHHH, OrPaHUMIWBAIONINX
JUTHTENEHOCT TIporiecca. Eciu yclnoBUs 3aBEpIICHHs 3BOJIOLUU YIOBIC-
TBOPEHBI, TO TIEPEXO] Ha mar 9, B IPOTUBHOM CITydae — BO3BpaT Ha Iar 5,
r7ie OOBEKTHI OCIICAHEH CTeHEPUPOBAHHOM TOMYJISIMY BEICTYIAIOT B Kade-
CTBE pOAUTENCH.

9. Komner anropurma.

JlanpHemas SBOJIOIMS aBTOMAaTOB BO3MOXHA Ha OCHOBE TPEIbsBIIC-
HHUS aBTOMaTaM OoJiee CI0XKHBIX 3a7a4.

JBOJIIOIMOHHBIE CTPATerud. OBOJIONHOHHBIC CTPATeTUH OBLTH
npemaoxkensl B 1970x rr. [31, 32] B KauecTBE CTOXAaCTHYECKOIO METOJA
HaXOXXICHHS TJIO0AIFHOTO MHHHMyMa (YHKIMA MHOTHX IEPEMEHHBIX
F(X), cyThb KOTOPOro COCTOUT B CiEAyIOIeM. M3 cilydaliHEIX BEKTOPOB pe-
IICHUS 3a/1a9¥ MHOTOKPUTCPHATIBHON ONTUMU3AINKA X :{xij } j=1, .,P,

P — pa3MepHOCTh POCTPAHCTBA MTAPAMETPOB ONTUMHU3AINU, (HOPMHUPYETCS
HavaJbHas MOMYJIANNA 0OBEKTOB 3BONOIMH, HAJlT KOTOPBIMHU BEITIOJTHSIOTCS
cilenyronue aeicTBusl.

1. U3 peruenuii x pOpMHUPYIOTCS HOBBIE OOBEKTHI-IIOTOMKH X MyTEM

CIOXKEHWs KaKIOH KOMIOHEHTBI Xj =X +&; €O clyqailHOH mepeMeHHOH
€jj » MMEIOWEH HOPMAIIBHBIN 32KOH PACTIPENENCHUS. C HyJIEBBIM MATEMATH-

YECKUM O)KUIAHHEM.

2. BrraucnisroTcs 3HaYCHHS MENEBOH (QYHKIUU F(Xi) u F(){)I/I ocy-
HIECTBISIETCS. BEIOOP Hawmiydiero (MUHUMAIbHOTO) PEIICHUs, KOTOPOE OT-
Oupaercsi B HOBYIO MOIYJIAIIHIO.

3. Tlpormecc mpomoinKaeTcst A0 TeX IOp, MOKa He OyAeT TOCTUTHYTO
MIPUEMIIEMOE PEIICHHE.

Kaxaplit 00beKT B MOMYJISIIMKA XapaKTEPU3yETCsl ABYMSI BEKTOpPaMHU —
BEKTOPOM PEIICHUS M CIyYailHBIM BEKTOPOM, MOJHU(DHUIUPYIOIIMNM 3TO pe-
mienre. CiydJaiHbIi BEKTOP XapaKTEPU3yeTCs BEKTOPOM AUCIIEPCHH, KOTO-
pBIA XpaHUTCS B IpOIlecCe TMOUCKA, U MOXKET OBITh JOTIONHCH KOPPEKTH-
PYIOIIMM BEKTOPOM, YCKOPSIOIINM CXOAUMOCTEH aJIrOPUTMa. 3HAUYCHUEC Eij

MOJICIUPYET BEIHMUYUHY Illara W3MCEHCHHUS MapaMeTpPOB, BBIOHMPACMYIO CITy-
qaiiHeIM 06pasoM. B obuwem cinydae &j; MOKET NPUHUMATB JIIOObIE 3HAYE-

HU, OJHAKO B CXEME MOJCIUPOBAHUA 3BOJIOLNMOHHBIX MEXAHU3MOB BCJIN-
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YHHa E” OTpaKa€T MHTCHCUBHOCTbH MyTaIII/Iﬁ «POAUTECIISA» U TMMOITOMY HE

ciuIKoM Beska. COBOKYITHOCTh MOJYYEHHBIX TOUEK COCTABIIAET OYEPEs-
HO€E MOKOJIEHUE PEIIEHUH, KOTOPhIE OLIEHUBAKOTCS M0 3HAYEHUAM MUHUMHM-
supyemoii pyuknuun F(X). B pesynaerare orGopa OmHH 0COOM THOHYT,
a IIPyrue )KUBYT M PA3MHOKAKOTCA. DTy MPOCTYIO CXEMY JIETKO YCOBEPIIIEH-
CTBOBATH, BBOJIA 10 AHAJIOTUH C €CTECTBEHHBIMH 3aKOHOMEPHOCTAMH 3aBH-
CHMOCTD YHCJIa MIOPOXKIAEMBIX [IOTOMKOB OT 3HaY€HUM (DYHKIUHA HEHHOCTH
«poaurenei». COOTBETCTBYIOIIME 3BOIIONUOHHEIE CTPATETHH TOMCKA H3-
BECTHBI M IMUPOKO HCIIOIB3YIOTCS Ha MpakTHKE. [IOmymsiun MOKHO (op-
MHPOBATH CIIEIYIOIIUMH CIIOCO0AMHU:

1) U poauTeneit MOPOXKIAIOT A MOTOMKOB, BCE PEILCHHUs OOPIOTCS 3a

BBDKHMBaHHE, M Jy4lIne |L OOBEKTOB OTOMPAIOTCS B CIEAYIONIYIO MOMYJIs-

LIHIO,
2) BpeMs XKU3HH 00BEKTa OTPaHUYCHO OJHOM TreHepanuei, 1.e. |l po-

JUTENel, TIPOM3Beass A MOTOMKOB, TIOTHOAOT. 3a MECTO B CICAYIOMIEH MO-
MYJSIIIAA COPEBHYIOTCS TONBKO A TMOTOMKOB, MPUYEM B JAHHOM CriocoOe
JOJDKHO BBIIIOJIHATBCSL  ycloBHe A > (PEKOMEHIyeMOe COOTHOIICHHE

A/ > 7). Takoii omxo0/ MPUMEHUM K 3a1adaM C M3MCHSIONIMMCS OITH-

MYMOM H C 3aUIyMJIEHHBIMH JaHHBIMH.

B 3BOJNIONMOHHBIX CTPATETHSIX HCHONB3YETCS OMepaTop peKoMOWHA-
e (B BOJIIOIMOHHOM MPOTrPAMMHPOBAHUY, B OTJIMYHE OT YBOJIOMUOHHBIX
CTpareruii, peKOMOWHAINS HE TPUMEHSIETCS), KOTOPBIH aHaJOTHUCH CKpe-
IIMBaHHUIO B TEHETHYECKHX aJropuTMax. [Ipy 3TOM KOMIIOHEHTHI BEKTOpa
«TOTOMKa» CO3JaI0TCS M3 KOMIIOHEHT BEKTOPOB PEIICHUM IBYX «POIUTE-
Jiei». ITO MOXKHO CAENaTh Pa3HBIMU CTIoco0aMu, HapuUMep:

— KOMIIOHEHTHI BEKTOPA ITOTOMKA BBIOMPAIOTCSI CITy4aliHBIM 00pa3zoM
U3 BEKTOPOB POJUTEIICH;

— KOMIIOHEHTHI BEKTOpa MOTOMKA IMOJYYaIOTCS Kak cpenHue apud-
METHYECKUE 3HAUeHHs KOMIIOHEHT O0OMX POJIUTENEeH, a 3aTeM K MOJydYeH-
HOMY MTOTOMKY MPUMEHSECTCS OIEepPaTop MyTallHU.

B 2BOJIOIMOHHBIX CTPATETUAX MHOTJA MPUMEHSETCS TIIo0anbHas pe-
KOMOHHAIMS, IPU KOTOPOH KOMITOHEHTHI BEKTOPa Ka)KIIOr0 MOTOMKA CITy-
YaiHBIM 00pa30M BBIOMPAIOTCS U3 BEKTOPOB BCCH MOIMYIISAIUN POJUTEICH.

Crnemyer OTMETHTh, YTO MOJCIHPOBAHHE CCTCCTBEHHBIX IMPOIECCOB
Pa3BUTHS, B TOM YHUCIE M JBOJIOIMH, ObLIO U OCTAETCSl OJJHUM W3 CaMbIX
MIEPCIICKTUBHBIX HAYYHBIX HalpaBlicHUA. Kpome omMcaHHBIX METOMIOB JBO-
JIFOIMOHHBIX BBIYHCIICHUH, HA OCHOBE €CTCCTBCHHBIX aHAJIOTHHA MIPUITyMaHBI
HEWPOHHBIE CETH, MPEAJIOKEHBI METOIbI BOOIIMOHHOTO CHHTE3a CUCTEM U
METOJIbl IBOJIIOLUOHHOTO MPOSKTUPOBAHUS TEXHHUYECKHX 00BeKTOB. Oco-
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OEHHOCTBIO TIOAXOIOB, OA3MPYIOMINXCS HAa SBOJIIOMOHHBIX AHAIOTHAX, SB-
JSETCS KOHTPACT MEXIY JOCTATOYHO MPOCTHIM MATEMaTHUYCCKUM amrapa-
ToM (10 CPaBHEHHIO C IPYTHMH METOIaMH) M BIICUYATISIIONIAMU PE3yIbTa-
TaMH B OOJAcCTH pemieHHUs CIabOCTPYKTYPUPOBAHHBIX M TUIOXO OOYCIIOB-
JICHHBIX TPOOJIEM.

Benukuii ['€te Ha3Bam mpupoay «TBOPIIOM BCEX TBOPIOB», MO3ITOMY
paspaborurkam NUC emé npencTouT oueHb MHOTOMY Y He€ HAYIHTHCS.

3.3. KoHTpoJIbHBIE BOMPOCHI U 3aaHUS

1. Tlepeumcnure OCHOBHBIC HANPABJICHUS SBOJIIOIIMOHHOTO MOJCIH-
POBaHUS W MPHUBEIUTE OCHOBHBIC (PAKTOPHI, ONPEICIISAIONINE HEM30e)KHOCTh
SBOJIIOIHH.

2. Kakue anroputmsl HaspiBaloT renerudeckumu? Chopmymupyiite
OCHOBHBIE OCOOCHHOCTH T€HETHIECCKHUX aJITOPUTMOB.

3. Oxapakrepusyiite npocToii reHernyeckuii anroputM. [Ipusenute
puMep.

4. Onummre onepaTopsl PEMPOIYKIUU U KPOCCHHIOBEPA B MPOCTOM
TCHETUYCCKOM anroputMe. [IpuBequTe mpuMepsI.

5. TlpuBeaute mprMeEphl HCIOIB30BAHUS IPOCTOTO TCHETHICCKOTO aJl-
TOPUTMA JIJIS BEIMHUCIICHUS (DYHKITUH f(X) =x* na unrepsaie [0, 1, 2, 3, 4].

6. CocTaBbTe IPUMEPHI, WILTIOCTPUPYIONIUE paboTy OmepaTopoB pe-
MIPOAYKITNH, KPOCCHHTOBEPA, MYTAIlH U HHBEPCHHU.

7. JlaiiTe XapaKTepUCTHKY TOHSATHIO «CXEMa» B MPOCTOM TeHETHYE-
CKOM anroputMme. PacckakuTe 0 Ha3HAYCHHWH M CIIOCO0AaX HMCIOIH30BAHUS
cxeM. [IpuBenure nmpumepsl.

8. Pacckaxkure 0 QyHIaMCHTAIBHON TEOpEeME IeHETHYECKOTO ajro-
puTM™A.

9. IlpuBenute npumep NpPUMEHECHUS (YHIAMCHTAIBHOW TEOPEMBI
TCHETUYCCKOTO AITOPUTMA.

10. ChopmynupyiiTe NMPUKIATHYI0 IKOHOMHUYECKYIO WM YIIPaBIICH-
YECKYI0 ONTUMHU3ALUOHHYIO 337a4y U ONUIINTE €€ pPellieHUue ¢ IPUMEHEHH-
€M T'€HETUYECKOTO aJTOpUTMa.

11. Pacckaxkure 0 KIACCUPUIUPYIONIUX cHcTeMax XoJutanga. [Ipu-
BEIWTE TIPUMED.

12. Tlepe4ncinTe OCHOBHBIE ATAIbl TEXHOJIOTHH T€HETHYECKOTO IPO-
IrpaMMHPOBAHUS.

13. B uém 0COOCHHOCTH 3BOIOLMOHHOTO MporpammupoBanus? Ipu-
BEIWTE OCHOBHBIC IIarW OOOOMIEHHOTO alroOpHuTMa 3BONIONMOHHOTO TIPO-
IrpaMMHPOBaHUS.
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14. OxapakTepusyiTe METO/ IBOJIONUOHHBIX cTpareruii. B 4ém ero
OTIIMYHUE OT HBOJIOIMOHHOTO MIPOTPAMMHPOBAHUS M OT TEHETHUECKUX ajro-
PUTMOB?

15. Pacckakute 0 MpUMEHEHUH dBOJIIONMOHHBIX BhrunciaeHnu B VC.
Kakum obpasom npumensioT I'A 11 00ydeHust HeHpPOHHBIX ceteit? [IpuBe-
uTe HEOOJBIION CoNepKaTeIbHBIH MPUMED, JEMOHCTPHPYIONINHA TpUMe-
Henne ['A s hopMupoBaHHsS MPOAYKIUOHHBIX MPABHII UHTEIIICKTYalb-
HOH cUCTEMBI.

16. Pacckaxxure 00 ycTOMYMBOCTH M 3(PPEKTUBHOCTH T€HETHYECKOTO
aNropuTMA.

17. PacckaxxuTe Ipo TEHETUYECCKHE ONEPATOPHI U MOPSIOK UX BBITION-
HCHUS.

18. ChopmynupyiiTe KpUTEpHUH 3aBEPIUICHUAS PAOOTHI T€HETHYECKOTO
aNropuTMAa.

19. Pacckakute mpo OOOOIIEHHBIH AJITOPUTM SBOJIOIHOHHOIO IPO-
TpaMMHUPOBAHNH, TOSICHUTE KaXK/bIH II1ar.

20. IlpuBeauTe MpUMeEp KOHCYHOTO aBTOMATa, H300pa3uTe COOTBETCT-
BYIOITUI OPUEHTUPOBAHHEIHN Trpad.

21. PacckaxuTe 0 KOHCYHBIX aBTOMATaX.

22. Tlepeuncnute NONYISPHBIC POTPAMMHBIC CPEIICTBA, PCATTH3YIOIINE
TEXHOJIOTUU ONITUMHU3AINH C TPUMCHECHHEM TCHETHICCKUX aJITOPUTMOB.

23. JlaiiTe KpaTKyI XapaKTEPUCTHUKY CPEACTB, PCATH3YIOMIUX TEXHO-
JIOTHH OTNITUMH3AIMH C IPUMEHECHIEM TeHETHYCCKUX aJITOPUTMOB.

24. Chopmynupyiite 0O0IIyIO 331249y ONTHMH3AINHN CETH.

25. N300pasute cxemy 00pabOTKHM MpaBWiI B KiIacCHDUIHPYIOMICH
cucTeMe.
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4. UHTEJUIEKTYAJIBHBIE MYJbTUATEHTHBIE CUCTEMBbI

WHTennexTyanbHble MyIbTHAT€HTHBIE CHCTEMBI — OTHO U3 HOBBIX IEp-
CIEKTUBHBIX HANPaBIEHUH NCKYCCTBEHHOTO MHTEIUIEKTa, KOTOpoe chopmu-
pOBaJIOCh HA OCHOBE PE3yJIbTATOB MCCIECJOBAaHMI B 00IAaCTH paclpenenéH-
HBIX KOMITBIOTEPHBIX CHCTEM, CETEBBIX TEXHOJIOTHH pEIIeHHs NpodiieM u
NapauleNIbHBIX BBIYHMCICHUH. B MyNbTHAareHTHBIX TEXHOJIOTHSX 3all0XkKeH
TPHHIUI ABTOHOMHOCTH OTAENBHBIX YacTeil MporpaMMsbl (areHTOB), COBMe-
CTHO (PYHKIMOHMPYIOIINX B pacnpeleiéHHON cucTeMe, I/ie OJHOBPEMEHHO
MPOTEKaeT MHOXECTBO B3aUMOCBSI3aHHBIX mpoleccoB. Ilox areHToM noppa-
3yMEBAIOT aBTOHOMHBIII HCKYCCTBEHHBIN OOBEKT (KOMIIBIOTEPHYIO HPOrpam-
My), 00Oaaromuii aKTHBHEIM MOTHBHPOBAHHBIM IIOBEICHUEM U CIIOCOOHBIH
K B3aMMOJCHCTBUIO C APYTUMH OOBEKTaMH B AMHAMHYECKHX BHUPTYaJIbHBIX
cpenax. Kaxnaprii areHT MOXKET NPUHUMATh COOOIIEHHS, HHTEPIPETUPOBATh
UX coJiepaHue u (HOpMUPOBATH HOBBIE COOOIIEHMS, KOTOPhIE JINOO Tepena-
I0TCS HA «JOCKY OOBSBICHHII», THOO HANPABIISIOTCS APYTHM areHTaM.

ATEHTHO-OPHEHTHPOBAHHBIH MOIX0]] YK€ HAIIEN IPUMEHEHNE B TAKHX
o0nacTsix, KaKk pacrpeaeinéHHOe pelIeHHe CIOXKHBIX 3a]a4, PeHH)KUHUPHUHT
NIPEATIPUSTHH, SIIEKTPOHHBIN OU3HEC U T.II. BakHOI 00:1aCThIO MPUMEHEHHUS
MYJIbTHaTreHTHBIX TEXHOJIOTHH SIBISETCS MOJENHpoBaHue. B atoil oGnactn
J.A. Tlocnienor [9] BeigenseT aBa knacca 3amad. K mepBoMy kiaccy oH OT-
HOCHUT 3aJjauil pacHpeeN€éHHOTO YIPaBICHNS U 3a1a4l IJIAHUPOBAHUS 10C-
TIDKEHMSI LIEJIEH, IZle yCHJIMSl Pa3HBIX arcHTOB HANpaBlICHBl HA PELICHHE
obmelt mpobiembl, 1 HeoOxomuMmo obecrieueHne 3pPeKTUBHOTO crocoda
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KOOIIEpalliil WX AEATENbHOCTH. B 3amadax BTOPOTO KJlacca areHTHl CaMo-
CTOATENIFHO PEIIaloT CBOM JIOKAIBHBIC 3a/1a4H, HCIOJB3ys 00IIue, Kak mpa-
BHJIO, OTPAaHWYICHHBIEC PECYPCHI.

4.1.OcHOBHbIE IOHATHS TCOPUHU ar€HTOB

[ToHsTHE areHT COOTBETCTBYET AIMAapaTHO WM MPOTPAMMHO PEalin30-
BaHHOW CYIITHOCTH, KOTOpasi CIIOCOOHA JICHCTBOBATh B MHTEPECAX TOCTHIKE-
HUsSI 11eJIel, TIOCTABJIEHHBIX IMepejl Hell BiaienbleM H/UIH MOJb30BaTeIeM
[3, 12, 23].

B mynbrrarentabix cuctemax (MAC) MHOXKECTBO aBTOHOMHBIX areH-
TOB JIEWCTBYIOT B MHTEpEcax pasJIMYHBbIX MMOJb30BaTENIed U B3aUMOJACHUCT-
BYIOT MEXIy COOOM B Ipoliecce pelieHns onpeaeneéHHpx 3anad. [Ipumepa-
MH TaKUX 3ajad SBIIAIOTCS. yNpaBiicHHEe HH)OPMAIIMOHHBIME ITOTOKaMHU U
CeTSIMH, YIPABJICHHE BO3IYIIHEIM IBIKCHHEM, TONCK HHPOPMALIUU B CETH
WHTepHeT, 2JMEeKTpOHHAS KOMMEPIHS, 00ydeHHe, dJIeKTPOHHBIe OHOIHOTE-
KM, KOJUICKTHMBHOC MPHUHATHC MHOTOKPHTCPHAIBHBIX YIPAaBICHUYCCKUX Pe-
LIEHUH U apyTue.

Wnest MynbTHAreHTHBIX CUCTEM MosiBIIack B Konne 1950x rr. B Ha-
yuHo#t mkosie M.JI. IletnuHa, koTopasi 3aHUMAaIach UCCIECIOBAaHUSIMH KOJI-
JIEKTUBHOTO TOBejicHus aBTOMATOB [14]. Arentamu (MajJeHbKUMH JKHBOT-
HBIMH) OBUTH Ha3BaHBI HCKYCCTBEHHBIE CYIIECTBA, 00JIAIA0IINE CBONCTBOM
PEaKTHBHOCTH, T.€. CIIOCOOHBIC BOCIIPHHAMATh W HMHTEPIPETHPOBATH CHT-
HaJTBl, TTOCTYTIAIONINE U3 BHEIIHEH cpenbl, U (OPMUPOBATH OTBETHBIC CHT-
HasBl. B pony ManeHpKHX KMBOTHBIX BBICTYIAJIH KOHEYHBIE aBTOMATHI, KO-
TOpBIE HE UMEJIU allPUOPHBIX 3HAHUI O CBOMCTBAX OKpY»Karollel cpeipl U O
HAJIMYAX B HEell Ipyrux cymecTB. EAMHCTBEHHBIM 3HAHHEM, KOTOPHIM OHHU
obmamany, ObITa LENb UX AEATENFHOCTH U CIIOCOOHOCTH OIIEHUBATH ITOCTY-
MAIOIIAE CHTHAJBI OTHOCHUTEIEHO JNOCTIKEHUS AToH 1enu. OKa3anock, 94To
JlaKe TAaKUe MPOCTBIE CTPYKTYPhI, KaK KOHEUHBIC aBTOMAThI (CM. TJIaBy 3),
JIEMOHCTPUPYIOT XOPOIIIHE CIIOCOOHOCTH K aJaliTAllU B CTAI[HOHAPHBIX BE-
POSITHOCTHBIX cpefax. OHOH W3 TJIABHBIX XapaKTEPUCTHK AarcHTOB—
aBTOMAaTOB OBLTIa PAIlMOHAIHLHOCTH, KOTOpasl OMpEeeisiach Kak CyMMa Io-
JIOKHUTEIBHBIX OTKIMKOB CPE/Ibl, HAKOIUICHHBIX areHTOM 3a HEKOTOPHIH Tie-
pHOJ €To CYIIECTBOBaHUA. B madpHEHMHX MCCIENIOBAHUSAX CTPYKTypa Ma-
JICHBKUX JKMBOTHBIX ycHOXHsIach. CHadaia TOSBUINCH BEPOSTHOCTHBIC
aBTOMATHI C NIEPEMEHHON CTPYKTYpPOH, aJanTUPYIONICICS K XapaKTepUCTU-
KaM CpeJIbl, 3aTeM HOSBUINCH areHTHI, CIOCOOHBIE N3MEHSITh CBOM PEAKIIUN
Ha OCHOBAaHUHU NPEABICTOPUU W aHAJHM3a COCTOSHUS OKpyx)eHus. Cepbeés-
HBIM IIarOM B Pa3BUTHUHU MYJIbTHATCHTHBIX TEXHOJIOTHH CTajla pean3aius
CMOCOOHOCTH areHToB K paccyxnaeHusM [7, 12]. Ilpocreiitune momenu
B3aMMOJICHCTBHS arcHTOB NPEIYCMATPHBAIU UX OOIICHHE Yepe3 Cpelmy.
[Ipu 3ToM Ha KaxAOM miare (YHKIMOHUPOBAHUS arcHTH COBEPINAIOT BhI-
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00p BO3MOXKHBIX JIJISi HUX JACHCTBHA. MHOXKECTBO NEHCTBUH BCEX areHTOB
00yCIIOBIIMBACT paclpelielieHie OTKIMKOB Cpefbl IJI BCEX YYaCTHHKOB,
KOTOpBIE MOTYT €r0 MCIIOJIb30BaTh JINOO HE MCIIOI30BaTh IpH (GopMHUpOBa-
HUYW CBOMX OTBETHBIX PEAKITUH.

HoBb1ii mar kx coBpeMeHHOMY TOHUMAHHUIO areHTOB ObUI CIIENaH MpH
repexosie K KOJUISKTUBHON paboTe B pachpeneléHHBIX KOMITBIOTEPHBIX
cucteMax. JTOT IIar CTajd HavyaJoM OYPHOTO pa3BUTHS MYJIbTHATCHTHBIX
texHoyoruii. K HacrosmemMy BpeMeHH B JaHHOM HAalpaBIICHHHM HAKOIUICH
onpeaenéHHBIN OIBIT. [IpeTosKeHbI pa3HOOOpa3HEIC MOJICIN ar¢HTOB U CIIO-
COOBI WX peali3alliy, PEIICHBl MPAKTHYCCKUE 33aJa4dl M CO3JaHbl WHCTPY-
MEHTAJIFHBIC CPENICTBA JUIS pa3pabOTKU MYJIbTHATCHTHBIX CHCTEM, CHOPMY-
JUPOBAHBI Pa3JINYHBIC MMPHUHIIUITEI B3aUMOJICHCTBUS arcHTOB W T.N. B 3Toif
IJIaBe MBIl OCTAaHOBHMCSI Ha BOMPOCAX, CBA3AHHBIX C TIOCTPOCHUEM U TIPUMeE-
HEHHEM HHTEUIeKTyanbHbx MAC.,

OnHa U3 BO3MOXHBIX Kiaccuukanuii arentos [3, 19] npuBenena B
Tabn. 4.1, u3 KOTOpOH ciemyeT, 4TO IUIsl WHTEUIEKTYaIbHBIX areHTOB Xa-
pakTepHO IejecooOpa3Hoe MOBEICHNE, KOTOpOe TMpenoaracT Halluaue y
areHra meledl (HYHKIIMOHUPOBAHHUS U CIIOCOOHOCTEH MCIONB30BaTh 3HAHHS
00 OKpyKarolei cpesie, MapTHEPAX U O CBOMX BO3MOXKHOCTSX.

WHTemiekTya bHBIM areHTaM MPUCYIIH CIICIYIOIIE OCHOBHBIC CBOMCTBA!

— aBTOHOMHOCTH — CLIOCOOHOCTH ()YHKIIHOHHPOBAThH 0€3 BMEIATEIIh-
CTBa CO CTOPOHBI CBOCTO BIIAJICNbIIA M OCYIICCTBISITE KOHTPOIb COOCTBCH-
HBIX JICHCTBHHA W BHYTPEHHETO COCTOSHHSA. ABTOHOMHOCTH MPEIIOJIAracT
OTHOCHTEIIbHYIO HE3aBHCUMOCTh arcHTa OT OKPYIKArOIeH Cpepl, T.¢. HalH-
9ue «CBOOOJBI BOJHM», 00YCIIOBIUBAIONIEH COOCTBEHHOE MOBEJCHHE, KOTO-
poe IOIHKHO OBITH 00ecTIeueHO HEOOXOIUMBIMH PECypcamu;

— aKTHBHOCTH — CITIOCOOHOCTh K OPTaHM3AINH U PeaTN3aIliN JICHCTBUH;

— OOMHUTEIHHOCTh — B3aUMOJICHCTBHE U KOMMYHHUKAIHSA C IPYTHMH
areHTaMu;

— PCaKTUBHOCTH — aJICKBATHOE BOCIPHUATHUE COCTOSHUS CPEABI U pe-
aKIUs HA €r0 U3MEHEHUE,

— [eJICHANPABJICHHOCTh, MPEIIOoJararomas Haludue COOCTBEHHBIX
HCTOYHUKOB MOTHBAIUH,;

— Hanumuue 0a30BBIX 3HAHWU O cebe, O APYruX arcHTax u 00 OKpY-
JkKaromiei cpene;

— yOexIeHus: — IepeMeHHasl 4acTh 0a30BBIX 3HAHUM, MEHSIONUXCS
BO BPEMCHH;

— JKeJaHWs — CTPEMJICHHE K ONPEIETIEHHBIM COCTOSIHHSIM;

— HaMepeHHs — JIEHCTBHS, KOTOPhIE TUIAHUPYIOTCS areHTOM ISl BbI-
IIOJIHEHUS CBOMX 005A3aTEIbCTB U/ WIIN JKEJIaHUM;

— o0s3arenbcTBa — 3aadyy, KOTOPBIC BBIMOJHACT OJUH areHT IO
npock0e U/WiiK MOPYUYESHHUIO IPYTUX areHTOB.
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4.1. Knaccudukanus areHToB

Twun arenra
HpHSHaK o CMBIIII- HUTCIUICK- IIeﬁCTBHTeIIbHO
IIPOCTOU L . o
JICHBIN TyaHbHLII/I PIHTEJ'IJ'ICKTyaJ'[I:HLIPI
ABTOHOMHOCTH + + +

BsaumMonelicTue ¢
APYrAMH ar¢HTaMu + + + +
U/VIM MOJIb30BATEISMH

PeakTuBHOCTH + + + +
Cr1ocoOHOCTD MCII0JIB30- + + +
BaHUs a0CTPaKI[IH

AnantuBHOE + + +
MOBEEHNE

OOyueHue Ha OCHOBE
B3aMMOJCHCTBHUSA + +
C OKpYKEHUEM

TonepaHnTHOCTB

K OmubKaM u/uim
HEBEPHBIM BXOJIHBIM
CUTHaJIaM

OYHKIHMOHUPOBAHNUE B
peXuMe peabHOTO +
BpeMEHU

BzanmopeiicTBue Ha
€CTECTBEHHOM SI3BIKE

WHorga K 5ToMy CHHCKY J00aBIISIOTCS JPYrHe KauecTBa, B TOM YHCIIE:

— TPaBIUBOCTb — HECIIOCOOHOCTh K TOAMEHE WCTUHHOW MH(OpMa-
LM 3aBEJIOMO JIOKHOIA;

— GJlaroenaTeNbHOCTh — FTOTOBHOCTD K COTPYAHMYECTBY C APYTHMH
areHTaMH B IIPOLIECCe PelIeHNsI COOCTBEHHBIX 3aa4, YTO OOBIYHO Mpe/IIoa-
raeT OTCYTCTBHE KOH(IMKTYIOIINX LieJIeil, TOCTaBIeHHBIX IIepe areHTaMH,

— aJBTPYU3M — IPUOPUTETHOCTH OOLIMX LeNel 10 CPaBHEHHIO C
JMYHBIMH,

— MOOMJIBHOCTh — CHOCOOHOCTh areHTa MUTPUPOBATh IO CETH B IO-
HCKax HEOOXOAMMOW HH(OPMALIHH.
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B paGote [12] mis knaccuUKaMKH areHTHBIX MPOrPaMM HCIIOJb3Y-
FOTCS JIBa OCHOBHBIX TIpH3HAKa: 1) CTENeHb pa3sBUTHS BHYTPCHHETO MpEI-
CTaBJICHHUS O BHEIIHEM MHUpE; 2) COCO0 MOBEACHUS.

Ilo mepBOMY NMpPHU3HAKY BBIACISIOTCS WHTEIUICKTyalbHbBIC (KOTHHTHB-
HbIE, PACcCYXXIAIOIINE) U PECAKTUBHBIC arcHTHI. MHTEIeKTyalbHbIC areHThI
00JaMaf0T XOPOIIO PAa3BUTOM M IOTOJHAEMOW CHMBOJBHOM MOCIBIO
BHEIITHEr0 Mupa Onarojapsi HaTM4uio y HUX b3, MexaHn3MoOB paccyXJIeHus
U aHaJn3a AelcTBUM. PeakTUBHBIE areHThl HE UMEIOT Pa3BUTOIO NPEICTAB-
JIeHus1 0 BHeIIHeH cpene. OHM He UCMOJNB3YIOT PACCYKACHUH M MOTYT He
UMETh COOCTBEHHBIX pecypcoB. VX moBeneHue onpenensercs Henbo, B co-
OTBETCTBHH C KOTOPOW (POPMHUPYIOTCS PEaKklHy Ha MPEIbsABIIEMbIE CUTya-
uH. B CBS3M C 3TUM peaKkTUBHBIC areHTH HE MMEIOT BHYTPEHHUX HCTOYHU-
KOB MOTHBALIMM U HE CMOCOOHBI IUIAHHUPOBATH CBOU JAcicTBUS (peakTuB-
HOCTh B YHCTOM BHJIE —5TO 00paTHas CBA3b 0€3 MPOrHO3a).

WHTennekryanpHas MyJIbTHAreHTHAs CHUCTEMa IIPENCTaBIsIeT Co0O0i
MHOKECTBO HHTEJUICKTYAIbHBIX areHTOB, PaclpeAeiCHHBIX B CETH, KOTO-
pBle MUTPUPYIOT MO HEHl B MOMCKAX PEJICBAaHTHBIX JaHHBIX, 3HAHUH, TpOLIe-
IIyp ¥ KOOTIEPUPYIOTCS I OCTIKEHHS MTOCTaBICHHBIX IIepe]] HUMH LeJeH.

B 3aBucuMocTH OT KOHLENUMWH, NPHUHATOH mpu paspaborke MAC,
BO3MOJKHBI Pa3JIMYHBIC BAPHAHTH €€ apXHUTEKTYpHI, CPEIH KOTOPHIX BBIAC-
JSIFOT TPH 0A30BBIX THIIA!

1) apXuTeKTypsl, OCHOBaHHBIC Ha METOaX PaboOThI CO 3HAHUSIMHU;

2) apXHTEKTYpbl, B KOTOPBIX HCIOJB3YIOTCS MOBEACHICCKHE MOACIH
«CTUMYI—PEaKIUsI»,

3) rubpuIHBIC APXUTEKTYPHI.

B apxurekTypax mepBoro THma A OpeACTaBICHUSA U 00paboTKH 3Ha-
HUH UCIIONB3YIOTCS TPAJANUIMOHHBIC MOJIENIN, METOJIBI M CPEICTBA UCKYCCT-
BEHHOTO WHTEIUIEKTa, a MPHUHATHE PEIICHWH OCYIIECTBIISIETCS Ha OCHOBE
MEXaHU3MOB (POPMaNIBHBIX PacCyXKIEHUH. B caMbIX mepBBIX cuctemax Ta-
KOTO THIIA IJISl IPEACTaBICHUS U 00paOOTKN 3HAHUHA HCIOIB30BAIIACH JIOTH-
Ka IpeNKaToB NepBoro mnopsiaka. Pazsurne mccinenoBanuii B aToil obnactu
MIPUBEJIO K TOSIBICHUIO CIEIHAIbHBIX PACIIMPEHUH JOTHYECKUX HCUHCIIC-
HUH, OPUCHTUPOBAHHBIX HA YYET TaKMX CBOWCTB areHTOB, Kak yOexIeHM,
JKeJaHus, HaMmepeHus U obs3atennctBa [9, 12]. OcHOBHOM HemoCTaTOK ap-
XUTEKTYp HEPBOTO THIA — CJIOXXHOCTh WJIM TPHHIMUIINAIbHAS HEBO3MOX-
HOCTh NOCTPOCHHUS AOCTATOYHO IONHBIX 0a3 3HAHUH, KOTOPHIC SBIIIOTCS
HEOOXOAMMOM YacThIO CO3/IaBa€MBIX CHUCTEM. B 4WacTHOCTH, MHTEIIEKTY-
ANBHBIN areHT MOXET UMETh APXUTEKTYpy TUIMYHOH NMPOAYKIIMOHHON CHC-
TEMBI, KOTOpas CIIOCOOHA BOCTIPHHUMATh MH(POPMAIINIO W3 BHEUTHEH Cpebl
W OCYLIECTBIISITH T€ WJIM UHBIE ICHCTBHS B pe3ybTaTe 00paOOTKH 3TOH UH-
¢opmanuu. [1aBHBIE OTIMIUS areHTHOW MPOTPAaMMBI OT OOBIYHON TPOIYK-
mronHoi DC cBs3aHBl C HaJIMYMEM MeXaHu3Ma (opMmupoBaHMs Lened n
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MOJIyJsi KOMMYHHKAIMH, KOTOPBIH 0OecreunBacT B3aUMOJCHCTBHE C JPy-
TUMH areHTaMy. ATEHT C TaKOH apXUTEKTypOil CIIOCOOCH K PacCyKIACHHSIM,
HO He crocoOeH K 00y4deHuIo. AJanTHBHOE MOBEJCHUE areHTa I03BOJISIET
peann3oBaTh AapXUTEKTypa Ha OCHOBE KIACCU(PHULIUPYIOUIUX CHCTEM
Jx. Xonnanna. BaxxHeHIIuMY OTIIMYHAMEA KIaCCUPUITUPYIONUX CUCTEM OT
HPOAYKIMOHHBIX SBISIOTCS: 1) BO3MOKHOCTE (pOPMHUPOBAHMS HOBBIX IIpa-
BUJI C MPUMCHCHHEM T€HETHYECKOTO aNrOpUTMa; 2) HAIM4YHe MEXaHH3Ma
MOOIIPEHUH.

B apxurekTypax BTOPOro TUMa, KOTOPbIE Ha3bIBAIOT PEAKTUBHBIMU, HE
UCTIONB3YIOTCS TPaAUIOHHbIe 1u1st VIV cuMBOIBbHBIE MOAENH HpENCTaBIIe-
Hus 3HaHuA [16]. Mozenu moBeIeHUs areHTOB MPEACTaBICHbI 1100 Habo-
paMu MpaBwI, KOTOPbIE MO3BOJISIOT BEIOpATh AEHCTBHE, COOTBETCTBYIOIIEE
CUTyaluH, JU00 KOHEYHBIMH aBTOMAaTaMH, JIMOO JIPYTMMH CPEICTBaMH,
obecrieunBaOnMMU (POPMHUPOBAHUE AJEKBATHBIX PEAKIMH arceHTa Ha BO3-
HUKAIOIIKE B CUCTeMe CTUMYHbl. CHCTEMBI 9TOr0O TUMA, KaK IMpaBUIIO, UMe-
10T BBICOKYIO CTENEHb CHENUAIN3alUU U CTPOTHE OTPAaHWYCHUS Ha CIOXK-
HOCTbh pellaeMbIX 3aau.

HanbGonee nepcrneKTUBHBIMU CUUTAIOTCS THOPUIHBIC MHTEIUICKTYallb-
HbI€ MYJIbTHAr€HTHBIE CHUCTEMBI, KOTOpPbIE MO3BOJSIOT UCIOJIB30BaTh BO3-
MOKHOCTH MHTEIUIEKTYaIbHBIX M PEaKTUBHBIX apXUTEKTyp. [Ipumepom Mo-
KET CIY)KUTh apXUTEKTypa C HepapXu4ecKol 0a30il 3HaHWi, KOTOpas co-
JIEPKUT CTPYKTypHpoBaHHYI0 b3, pabouyro maMaTh, MOZYNb YIpPaBICHHA
KOMMYHUKaIMell M 4eJOBeKO-MAaIlIMHHBIH MHTepdeic. ATEHT ¢ MogoOHOH
ApPXUTEKTYpOH 00Ja1aeT CIIOCOOHOCTBIO K PACCYKICHUSIM U K PEAKTUBHOMY
noBenenuo. Ero B3 conepxxut Tpu ypoBHs: 1) 3HaHMs npeaMeTHOI obiac-
TH; 2) 3HaHUSI O B3aUMOJACHCTBUM, KOTOPHIC ITO3BOJISIOT IPUHAMATE PELLe-
HHS B YCIIOBHSIX HEOMpeAenéHHOCTH; 3) ynpaBisiiolme 3Hanus. VHTemek-
TyalbHOE IOBEACHHE areHTa 00ECIEUMBAETCSI CIIOCOOHOCTBIO MPUHHUMATh
peIIeHus], a pEaKTUBHOE — CHCTEMON KOHTPOJIS 32 COJCPKUMBIM padoueii
MaMsATH, KoTopas GYHKIIMOHUPYET 1O TMPUHIUIY TI00aTbHOW JOCKH 00h-
SIBICHUHA. ATEHT B3aUMOJEHUCTBYET C MOJIb30BATENIEM, HCIIONB3Ysl UEIOBEKO-
MaImuHHBIA uHTepdeiic. B o0meM ciaydae ruOpuIHbIe apXUTEKTYPhI SBIIS-
I0TCS MHOTOYPOBHEBBIMU U OTIHMYAIOTCA APYT OT Apyra CTPYKTYpoil u co-
JIep>KaHUEM YPOBHEH, KOTOPbIE MOTYT COOTBETCTBOBATh PA3JIMUHBIM YPOB-
HSM YIpaBJICHHS, a0CTPaKIMU MO0 OTIAEIbHBIM (DYHKIHMOHAJIBHBIM CBOM-
CTBaM areHTa.

OnHO U3 HOBBIX HaNpaBJICHUI — IPUMEHEHHE HEHPOHHBIX ceTel A
peamusanun MAC. KonHekionuctckue apxutekTypsl (Ha ocHoBe MHC)
MO3BOJIIOT CO3/]aBaTh CaMOOOYYaIOIINXCSl areHTOB, 3HAHUA KOTOPBIX (op-
MUPYIOTCS B IPOLIECCE PELIEHUs] MPAKTHUECKUX 3aAad. XOpolIre Mepcrek-
TUBBI IJIS1 PEAIU3alMU CaMOOOyJaroOUINXCs areHTOB UMEIOT CeTH ¢ o0pat-
HBIMU cBsi3siMu 1 Heuétkue MHC [12].
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4.2 . Ko/sIeKTHBHOE MOBEIEHHE aTeHTOB

I'naBnas yepra MAC, oTiinuaroiasi ux OT APYTUX WHTEIICKTYaIbHBIX
CHUCTEM, — B3aMMOJICUCTBUE MEXAYy areHTaMu. B3ammopeicTBue Oo3Hayaer
YCTaHOBIICHHE JBYCTOPOHHHX W MHOTOCTOPOHHUX IMHAMHYECKUX OTHOIIC-
HUIl MeXay cyobekTaMu. OHO SBJISIETCS HE TOJNBKO CICACTBHEM JCSTEIBHO-
CTH areHTOB, HO M HCOOXOJIUMBIM YCIOBHEM (DOPMHUPOBAHUS BUPTYATBHBIX
coo0miecTB. B3anMoaelicTBiEe — HE MPOCTO CBSI3b MEKIY COCYIIECTBYFOIIH-
MH arceHTaMHd, HO WM TPEANOCHUIKA JUIS B3aUMHBIX IPEBPAIICHHA CaMHUX
areHTOB W OTHOIICHUH MEXITy HAMHU.

['maBHBIMH XapakTepHUCTHKaMU JIFOOOTO B3aMMOJEHCTBHS SBISIOTCS
HaTpaBJICHHOCTh, HW30HMPAaTEeIBHOCTh, WHTEHCHBHOCTH W JTUHAMHYIHOCTD.
B kontekcte MAC 3TH MOHSTHS MOXXHO HHTEPIPETHPOBATH CIEIYIOLINM
obpazom:

— HaIpaBJICHHOCTh — TIOJIOKUTENBHAS WM OTPHIATEeNIbHAs; KOOIe-
palys Wik KOHKYPEHIHS; COTPYIHUYCCTBO WIH KOHQPOHTAINS; KOOPAUHA-
IUS WM CyOOpIMHAIUS | T.I1.;

— M30UPATENBPHOCTh — B3aUMOJICHCTBUE TIPOUCXOIUT MEXKIY arcHTa-
MH, KOTOpPBIE KaKUM-IIHOO 00pa3oM COOTBETCTBYIOT APYT APYTY U MOCTaB-
JICHHO# 3amade. [Ipu 3TOM areHTHl MOTYT OBITH CBSI3aHBI B OJHOM OTHOIIIC-
HUM U HE3aBUCHUMBI — B JIPYTOM;

— UHTCHCUBHOCTH — B3aMMOJAEUCTBHE MEXIy areHTaMH HE CBOIUTCS
K HUIMYHUIO WJIM OTCYTCTBHIO, a XapaKTepU3yeTcs ONpeIeIEHHON CUIION;

— IUHAMHUYHOCTH — HAJIWYHe, CHJIa M HAIIPAaBICHHOCTh B3aUMOICHCT-
BHH MOTYT H3MEHSATHCS C TCUCHHEM BPEMECHH.

O6mas mpobiema aHaM3a B3aUMOJCHUCTBUS MEXKIY areHTaMH BKIIIO-
JaeT cheayrouue 3aaauu [12]:

1) wneHTH(UKAIMIO CUTYAI[K B3AaUMO/ICHCTBISI ar€HTOB;

2) BbIZENICHIE OCHOBHBIX POJICH M MX pacrpe/ielIieHHe MEKIY arcHTaMH;

3) ompejeneHUe YKUCIIA U THIIOB B3aUMOJIEHCTBYIOIINX arcHTOB;

4) moctpoenue GOpMaNTbHON MOJIEITH B3aUMOICHCTBUS,

5) ompenenenre Habopa BO3ZMOXKHBIX CTPATETHIA TTIOBEICHNS ar€HTOB;

6) (opmupOBaHHE MHOKECTBA KOMMYHHKATHBHBIX CHCTBHIA.

K 6a30BBIM BHaM B3aMMOJICHCTBHS MEXK]Ty ar€HTAMH OTHOCSTCSI:

— koorepaiys (COTPYIHUYECTBO);

— KOHKypeHIHs (KOH(pPOHTAIUS, KOH(IIMKT);

— xommpomuce (yu€T HHTEPECOB IPYTUX areHTOB);

— koH(popmu3M (0TKa3 OT CBOMX UHTEPECOB B MOJIb3Y JAPYTHUX);

— YKJIOHEHHE OT B3aMMOACHCTBHS.

WHTemiekTyanpHble areHThl COTPYAHHYAIOT C JAPYTHUMH arcHTaMu
«CO3HATEIBHOY, TIPECIIeqys MPU ITOM OoIpenesi€HHbIe Tenu. Koomeparuo B
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€O00IIIeCTBE PEaKTUBHBIX aréHTOB MOYKHO Ha3BaTh HENpeIHAMEPEHHO, Mo-
CKOJIBKY OHa 0a3MpyeTcsi Ha €CTECTBCHHBIX PEaKLHAX OTICIBHBIX areHTOB,
HaTpaBJICHHBIX HA BBDKHBaHWE BHA. [loka3aTeny BBEDKHMBAHUS OTPAXKaloT
crocoOHOCTh 0COOW WM TPYIIIBI COXPAHATH CBOIO IEIIOCTHOCTH IIPH BO3-
JEHCTBUAX (PAKTOPOB, KOTOPBIE MOTYT €€ pa3pymmTh. Koomeparus Mexmy
areHTaMH MOXKET BO3HWKATh Ha TPHHYIWTEIbHBIX Hadamax (IHpEeKTHBHAs
KOOMepanus) Wid Ha OCHOBE NOOPOBOJBHBIX OTHOWICHWH (CHTyaTHBHAsS
Koormeparusi). ITH J1Ba BUJIa COTPYIHHYECTBA YACTO MPEICTABICHBI TAK Ha-
3bIBAEMON KOHTPAKTHOW QopMoOH Koomepanuu, KOTJa B3aHMOJCHCTBHE
areHTOB PETIaMEHTHPYETCS HaOOpoM (HOPMaNBHBIX WU He()OpMaTbHBIX
COTJIAIIICHUH MEXITYy HAMHU.

B3aumopelicTBie areHTOB OOYCIIOBIICHO IENIBIM PSIIOM MPHYUH, Bax-
HEHIITUME CpeIu KOTOPHIX SBISIOTCS CIECAYIONIHE.

CoBMecTUMOCTD 1ieiei (00mmas 1ej1p). DTa NpUYMHA OOBIYHO TTOPOK-
JAeT B3aWMOJICHCTBHE IO THUITy KOOIEpPAIlMM WIH COTpyAHWUYecTBa. [lpm
9TOM CIIeyeT BBIACHUTH, HE BEIET JIM B3aWUMOJCHCTBHE K CHIKCHHIO KH3-
HECIIOCOOHOCTH OTJIENIFHBIX arcHTOB. HecOBMeCTUMOCTh Heel mwin yOexk-
JIeHUH 0OBIYHO MOPOXKAAET KOH(MDINKTHI, IIO3UTHBHAS POJIH KOTOPBIX 3aKITIO-
YaeTcsl B CTUMYJIMPOBAaHUM MPOIECCOB pa3BUTHs. M3BecTHAass MOJENb XUIII-
HUK—KEPTBa MPEICTaBIsIeT co00i mpuMep OJHOBPEMEHHOTO B3aMMOACHCT-
BUS TI0 JIBYM THIIAM KOOTIEPANUI—KOH(MPOHTAIHUS.

OrtHomeHue K pecypcam. Pecypcamu OynemM Ha3bIBaTh JIOOBIE CPEACT-
Ba, UCIOJIb3YEMBIC JUIS TOCTH)KCHUSI areHTaMH CBOUX IIEJICi. 3amavu pac-
TpeJeNICHAsI JOJIeH PhIHKA, 3aTpaT U MPHUOBLUICH COBMECTHBIX MPEATPHUITUAN
MOJKHO paccMaTpHBaTh KaK MPUMEPHI B3aUMOICHUCTBHS, OOYCIOBICHHOTO
oOmmMu pecypcamu. OrpaHHYECHHOCT PECYPCOB, KOTOPBIC HCHONB3YIOTCS
MHOTHMHU areHTam#, OOBITHO IMOPOXKIaeT KOHGIUKTHL. OTHUM UX CaMBIX
mpoCThIX u 3()(PEKTUBHBIX CIOCOOOB pa3pelieHus] MOJOOHBIX KOH(INKTOB
SIBIISICTCSA MIPAaBO CHJIBHOTO — CHJIBHBIA areHT OTOMpaeT pecypchl y CIa0bIX.
Bonee ToHKHEe crocoObl pa3pemicHus KOHMIUKTOB 00CCICUYUBAIOT TIEPEro-
Bopbl [13], HampaBicHHBIC HAa IOCTHKCHHE KOMIIPOMHCCOB, B KOTOPBIX
YYUTBIBAIOTCS] HHTEPECHI BCEX arcHTOB.

Heo6xoauMocTh MpHUBJICYEHHS HEAOCTAIONIETO OnbITa. KaXkblid areHT
00JamaeT orpaHMYCHHBIM HA0OpOM 3HAHUH, HCOOXOUMBIX €My IS Peau-
3a0MU COOCTBEHHBIX M OOmMX Ieneil. B cBsA3M ¢ 3TUM eMy NpHUXOIMTCS
B3aMMOJICHICTBOBATh C JIPYTMMHU arcHTaMu. [Ipu 3TOM BO3MOXHEI pa3iiny-
HBIC CHUTYAIlMH:. &) areHT CIOCOOEH BBITIONHUTH 3a7a4y CaMOCTOSITEIbHO;
6) areHT MOXeT 000MTHCH Oe3 MOCTOPOHHEH MOMOIIM, HO KOOTEPaIHsl Mo-
3BOJIUT PELIMTH 3a1ady Oosiee 3Q(HEKTHBHBIM CIIOCOOOM; B) areHT HE CIIO-
co0OeH penmTh 3a/1a4y B OAMHOYKY. B 3aBHCHMOCTH OT CHTyallUd arcHTHI
BEIOMPAIOT THUI B3aUMOJCHCTBUS W MOTYT IPOSBISTH Pa3HyIO CTEICHb 3a-
WHTEPECOBAHHOCTH B COTPYIHUYECTRBE.
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Bsanmusie o6s3arenscrBa. O0A3aTeENBCTBA SBIISIIOTCS OAHUM W3 HHCT-
PYMEHTOB, TO3BOJISAIOMMX YIOPSAOYNTh XAOTHYECKHE B3aWMOJCHCTBUS
areaToB. OHHU TO3BOJIIIOT MPEIBHIETh IOBEACHUE APYTHX areHTOB, IPO-
THO3WpPOBaTh OyAyliee W IUIAHUPOBATH COOCTBEHHBIC ACUCTBHUS. MOXKHO
BBIZICIUTE CJIEAYIOIINE TPYIIBI 00S3aTENbCTB. &) 00s3aTeNsCTBA TEpes
JIPYTUMH areHtamu; 0) o0s3aTeNIbCTBa arcHra Iepel IPYIoi; B) obs3a-
TENILCTBA TPYIIIBI MEPe]l ar€HTOM; T') 00sI3aTe/ILbCTBA areHTa Mepeji CaMUM
co0oii. dopManbHOE TPEACTaBICHUE LIENeH, 00sI3aTeIbCTB, KEIAHUN U Ha-
MEpPEHU, a TaKKe BCEX OCTAIBHBIX XaPAKTCPUCTHK COCTABISICT OCHOBY
MEHTAJBHON MOJETH HHTEJUICKTYAILHOTO arcHTa, KOoTopas 00ecIeYnBacT
€ro MOTHBHPOBAHHOE OBEJCHUC B ABTOHOMHOM PEXKUME.

[lepeuncneHHbIC PUYUHBI B PA3JIUYHBIX COYECTAHHMSIX MOTYT HPUBO-
IIUTH K pa3sHBIM (opMaM B3aUMOJCHCTBUS MEXIY areHTaMH, HallpuMep:

— TMPOCTOE COTPYTHHYECTBO, KOTOPOE MPEIIONaraeT HHTETPAIHIO
OITBITA OTIEIBHBIX areHTOB (pacipeiesicHue 3aad, 0OMEH 3HAHUSMHE H T.II.)
0e3 crennaIbHBIX Mep 10 KOOPIUHAIIMY UX TCHCTBUH,

— KOOPAWHUPYEMOE COTPYTHHYECTBO, KOT/Ia ar€HTHl BBEIHYKICHEI CO-
IJIACOBBIBATH CBOM JEHCTBHsI (MHOT[Aa MPUBIIEKAsl CIEIHAIBHOTO areHTa-
KOOPJMHATOPA) Ul TOro, 4TOObI 3()(EKTUBHO HCIOJIB30BATH PECYPCHI U
COOCTBEHHBIH OIIBIT;

— HENPOIYKTHBHOE COTPYIHHYECCTBO, KOTJAa areHTHl COBMECTHO HC-
MOJIB3YIOT PECYPCHI MK PEUIal0T OO0 MPoOiieMy, He OOMCHUBASCh OTIbI-
TOM M Melast Apyr Apyry (kak yedenp, pak u mryka B 6acue U.A. Kpsiiosa).

PaccmatpuBas mpoOieMy MOJCTUPOBAHUS B3aUMOJICHUCTBUS arcHTOB
IOpYyr ¢ OpyroMm W ¢ okpyxarouieil cpemoit, JI.A. ITocnenor [2] Beigenmn
CJIEYIOIINE OCHOBHBIC IPU3HAKN €CTECTBEHHBIX CHCTEM, KOTOPBIE HEO00XO0-
JIUMO YYUTHIBATH IPU MOACITHPOBAHUU BUPTYAIBHBIX CPEI.

1. KoHEYHOCTh BPEMCHH CYIICCTBOBAHHS JIFOOOro arcHra. J[imureins-
HOCTb JKU3HH areHTa 3aBHCUT OT PA3IMIHBIX OOCTOATENBCTB, B YACTHOCTH OT
MTOCTABJICHHOH ITepel HUM 3a/1a9H, OT BEIIIYMHBI JOCTYITHBIX PECYPCOB U T.II.

2. Ucnonp3oBaHue MexaHH3Ma OHOJOTHYECKOTO OTOOpa B MOJCIAX
HCKYCCTBEHHOW >kM3HU. EcTecTBeHHBIN 0TOOp 3P PEKTUBHBIX areHTOB MO-
KET OCYIIECTBIATHCA B aJallTUBHBIX CHCTEMaX C MCIOJIB30BAHUEM Pa3iIny-
HBIX 9BOJIIOIMOHHBIX MEXaHH3MOB (00yYaeMbIX HEWPOHHBIX CETEH, FeHETH-
YECKHUX ATOPUTMOB, aBTOMATOB C TIEPECTPANBACMON CTPYKTYPOH U T.JI.).

3. Yuér ypoBHS OpraHM3amud COOOIIECTBa areHToB. Ecimm Momens
OTHCHIBACT B3aMMOJCHCTBHE CIIOXHBIX OPTaHW3MOB, UMCIOIINX COIHAJb-
HYIO OpPTaHH3aIHI0, TO TOMHUMO PEaKTUBHOCTH, aKTUBHOCTH M KOTHUTHBHO-
¢t (COCOOHOCTD K PACCYKACHHSIM) areHThl MPHOOPETAaloT emé OIHO
CBOMCTBO — COLMABHOCTh. B Takmx MOAENSIX BO3HHKAaeT HEOOXOAMMOCTH
y4éTa COIMAIBHOTO CTAaTyca W COLMANBHBIX OTHOIICHWH. PacmpenencHue
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TpyZAa B 00IIECTBE CIYXKHUT OCHOBOI ISl BRIACTICHUS KJIACCOB areHTOB, BBI-
MONHSIOMINX CHECIHAIN3UPOBAHHBIE (QYHKIMH, B TOM dHHCIE (YHKIUU
YIpaBJIEHUs HMCKYCCTBEHHOW cCpemoi. 3amada pacmpelesieHus QYHKIHI
MIPUBOANT K HEOOXOIMMOCTH peali3aIliii MeXaHu3Ma COIMAIFHOTO 0TOOPa,
KOTOPBII MPUHIINIHAIHHO OTINIAETCS OT OMOJIOTHYECKOT0 PHUHIIHTIA.

Bompocs! opraHu3aiyy coo0ImecTBa NCKYCCTBEHHBIX OPTaHU3MOB IO
00pa3y u Momo0HI0 YeI0BEYECKOro obIecTBa cBs3biBaroT Teopuio MAC ¢
CHUCTEMHBIM aHAJIN30M, TEOpPHEH OpraHn3aluid, TeOpHeH aJMUHUCTPATHBHO-
ro ynpasieHus U T.11. CepbE3HON U TT0Ka HE PEIIEHHOH MPoOIeMOH SBIIsET-
cs MOpPaJIbHO-3THYECKash OCHOBA OPTraHW3AIlMH MYJIBTHATCHTHBIX CHCTEM,
cBsi3aHHas ¢ (OPMUPOBAHUEM MOHATHI 00 OCHOBHBIX IIEHHOCTAX M HOpMaXx,
NPUHATHIX B o0miecTBe. OpreHTaIMs Ha MOJIEJIM HOPMATHBHOT'O TIOBEICHUS
areHTOB BBI3BIBACT TUCKYCCHH, TaK KaK HapsAy ¢ HOPMAaTHBHEIM B peajb-
HOM OOIIECTBE IMEET MECTO U HEHOPMAaTHBHOE ToBeaeHue [9].

KomnextuBHoe nosenenue arentoB B MAC mpeamonaraer xoorepa-
IIMI0 areHTOB IIPH KOJUIGKTHBHOM pEUICHWH 3anad. B mporecce paboTsI
MYJBTHATCHTHOW CHCTEMBI areHT MOXeET 00pamaTbes 3a MOMOIIBIO K Ipy-
TMM areHTaMm, eciii He B COCTOSIHUM PEIIUTD ITOCTaBJICHHYIO Iepe HUM 3a-
Jlaqy caMOCTOSTENbHO. [Ipr 3TOM areHThl MOTYT CTPOUTH IUTAHBI COBMECT-
HBIX JIeHiCTBHH, HE TOJNBKO MOJarasich Ha CBOM BO3MOXXHOCTH, HO aHAJIHM3H-
pys IUTaHBl M HAMEPEHHs JPYTMX WICHOB KOJJIEKTHBAa. MonenupoBaHue
KOJJICKTHBHOTO TOBEACHHUS HEOOXOOMMO TaKXKe B CIydasX, KOTJa areHTHI
JUIA PEIICHHS CBOMX 3a7ad WCHOJIB3YIOT OOIMIMH OTpaHWYEHHBIA pecypc.
Kakaplil areHT BBIHY)KIEH yYWTBHIBATh HAJIMUUE IPYTHX arceHTOB, a BBHIOOP
CTpaTeruu JeHCTBUH ONHOTO areHTa OOBIYHO 3aBHCUT OT ITOBEAEHUS OC-
TaJbHBIX.

[IpoOnemMbl KOJUIEKTHBHOTO IIOBEJCHUSI PACCMaTPUBAIOTCS B TEOPUH
cUCTeM, B TEOPHH yNpaBieHUsI U B Teopun urp. OCHOBHOM npaeei cucreM-
HOTO aHaJN3a SBJIETCS NPUMEHEHHE JACKOMIIO3UIINHI MCXOIHOH 3a1aud Ha
OoJiee POCTHIE, U3 PEIICHUS] KOTOPBIX MOXKET OBITh HAlJICHO peleHue 3a-
Jlaudl B 1eJIOM. B MyJbTHAareHTHBIX cucTeMax Hies AEKOMITO3HIIH BOILIO-
TUJIACh B MIPHHIHUI PAacHpeAeTEHHOTO PEeIIeHHs TMO3aad C X KOOpIUHA-
IUEH I TOTYYIEeHUS CTPATEeruH KOJUIEKTUBHOTO TTOBECHHS.

B mpornecce MoaennpoBaHus KOJUIEKTHBHOW pabOTHl areHTOB BO3HHU-
KaeT MHOKECTBO IpobiieM [4]:

— pacro3HaBaHHE HEOOXOAMMOCTH KOOTIEPAIIHH,

— BBIOOP TOAXOMSIINX NapTHEPOB;

— BO3MOJKHOCTh y4€Ta HHTEPECOB MapTHEPOB;

— OpraHu3aIys MeperoBOPOB O COBMECTHBIX JICHCTBHAX;

— (opMupoBaHUE INIAHOB COBMECTHBIX JIEHCTBHI;

— CHHXPOHM3aIUsl COBMECTHBIX AEHCTBUIA;
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— JIeKOMITO3MINSA 33734 U pa3/ieeHne 00sI3aHHOCTEH;

— BBIIBJICHHE KOHQIIMKTYIOIINX IIENIeH;

— KOHKYPCHIIWS 32 COBMECTHBIC PECYPCHI;

— (dopMupoBaHHe IPaBUII TOBEJCHUS B KOJUICKTHBE.

— oOydJeHre NOBEJCHHIO B KOJUIEKTHUBE H T.J.

OCOOEeHHOCTHIO KOJUIEKTUBHOTO TIOBEACHHUS areHTOB SABISIETCS TO, UTO
UX B3aHUMOJICHCTBHE B MPOIECCEe PELICHHUs YaCTHBIX 3a1a4 (MM OfHON 00-
1Ieit) opoXaaeT HOBOE KaueCTBO PEIICHHs 3TUX 3amad. [Ipu 3ToM B Mojie-
JIIX KOOPAWHAIMH TTOBEICHHS arcHTOB HCIIONB3YIOTCS CIIEAYIOIIHE OCHOB-
Hble uaeu [4].

1. OTka3 OT MOWCKA HAWIYYIICTO PEIICHUS B IMOJIB3Y «XOPOIIEro»,
YTO MPUBOJAUT K IEPEXOy OT MPOIELYPHI CTPOTOH ONTHMHU3AINH K ITOUCKY
MPUEMJIEMOTO KOMIIPOMHCCA, PEANU3YIONMIETO TOT WM WHON MPUHIUIT KO-
OpJIVHAITUH.

2. Hcnosp30BaHHEe CaMOOPTaHHW3AlWKd B KaYeCTBE YCTOMYHUBOTO Me-
XaHn3Ma (OPMHUPOBAHNUS KOJUIEKTUBHOTO TIOBEICHNSI.

3. Tpumenenue pangoMu3anuu (CIy4aiHO-BEPOSATHOCTHOTO CIOCO0A
BBIOOpA pEIICHHH) B MEXaHH3MaxX KOOPIUHAIMH IS pa3pelieHus KOH-
(hIUKTOB.

4. Peanusanus peIeKCUBHOTO ynpasieHus [6], CYIIHOCTh KOTOPOTO
3aKIIFOYAaeTCs B TOM, YTOOBI 3aCTaBUTh CyOBEKTa OCO3HAHHO IOMYHHATHCS
BIIMSIHHAIO W3BHE, T.€. COPMHPOBATH y HETO TAKUE JKCINAaHUS M HAMEPEHUS
(MHTEHIMHN), KOTOPBIC COBIAIAIOT C TPCOOBAHUSIMH OKPYIKCHHSI.

HauGoiree M3BECTHRIME MOJEIISIMU KOOPIUHAIIUU TIOBEACHUS arcHTOB
SIBIITIOTCS. TEOPETHKO-UTPOBBIC MOJCIH, MOJIEIN KOJUICKTUBHOTO TOBEIC-
HHUS aBTOMATOB, MOJIEIN IJIAHWPOBAHUS KOJJICKTHBHOTO ITOBEICHHS, MOJC-
nu Ha ocHoBe BDI-apxutektyp (Belief-Desire—Intention)yionenu koopau-
HAIIMX TIOBEJICHUS Ha OCHOBE KOHKYPCHIIHU.

Teoperuko-urpossie Moaenu. [IpeaqmeroM Teopun WUrp SBISIOTCS 3a-
Jlagyl BEIOOpa PEIICHU B YCIOBUSAX HEOMPENCIEHHOCTH W KOH(HKTa. Ha-
Tgne KOHGIIMKTA MPEanojaraeT CyIIecTBOBaHNEe Kak MUHUMYM JIBYX yda-
CTHHKOB, KOTOPBIX Ha3BIBAIOT MTPOKaMH. MHOXXECTBO peIIeHH, BO3MOXK-
HBIX JJIS1 BEIOOpa Ka)XIbIM UTPOKOM, Ha3hIBACTCS CTpaTerueil. PaBHOBECHBI-
MU TOYKaMU UTPbI (ONTUMATIBHBIMU PEHICHUSIMH) Ha3bIBAIOT TAKHE COCTOS-
HUs, KOTJIa HA OJHOMY W3 MTPOKOB HEBBITOJHO MCHSTH CBOIO IMO3HIIHIO.
[onsaTue paBHOBecHs OKa3aloch BechMa mmolie3HbiM B Teopuu MAC, mo-
CKOJIbKY MEXaHH3M TIOMCKA PAaBHOBECHBIX CHUTYAIlMd MOXET UCIIOJIb30BaTh-
Csi KaK CpPEJCTBO CaMOOPTaHW3AIlMH KOJUICKTUBHOTO ITOBCICHUS arcHTOB.
CrnencTBueM MOJ00OHOW MHTEPIIPETAINH SBISETCA IOAXOJ, B KOTOPOM He-
00X0auMBbIe aTpHOYTHl KOJUIEKTUBHOTO ITOBEICHHS areHTOB 00eCTIeYNBAIOT-
cs MyTéM KOHCTPYHPOBaHMS MpaBWiI UTpsl. Kpome Toro, Ha oCHOBE pa3BH-
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THs Teopun urp B 06mactd MAC npeAnpHHUMAIOTCS TOMBITKA TOCTPOCHHS
9 (PEKTUBHBIX, YCTOWYMBBIX, IMOJHOCTHIO PACIPENEIEHHBIX ITPOTOKOJIOB
MepEroBOPOB, HAMPABJICHHBIX HA KOOPANHAIIUIO KOJUICKTUBHOTO TOBEICHHUS
arcHTOB.

B pabote [24] MHOKECTBO BO3MOKHBIX CUTyalldil BEIOOPA MMOBEIECHUS
Tapsl areHTOB KIacCHPUIMPYETCS CIASAYIONTIM 00pa3oM.

1. CummerpuyHas Koomepauus, KOTrJa CYIIECTBYET HEIycTOe MHO-
’KECTBO CTpaTeruii (IIeperoBOpHOE MHOXKECTBO), MPU KCIOIB30BAHUH KOTO-
pBIX 00a areHTa JOCTHUTAIOT CBOMX LENeH W MOJy4aroT OOJbIINi 3¢ dexT,
YeM B CUTyalHUsX, KOTJa OHU JEHCTBYIOT MOOIMHOYKE.

2. CUMMeTpHYHBIH KOMIIPOMHCC, KOTJa JOCTHKEHHE LIETN B OANHOY-
Ky OoJiee BBITOTHO JUIsl Ka)KIOTO areHTa, OJTHAKO HEBO3MOKHO B IPHCYTCT-
BUU JIPYrOT0 arcHTa.

3. HecummerpuuHasi KooTepaiys HIH HECHUMMETPUYHBII KOMIIPO-
MHUCC — OJIMH M3 areHTOB MOYKET CaMOCTOSITENbHO JOCTHYb CBOCH LieU B
MPUCYTCTBUH JIPYTOTO areHTa, a JPYrodl — TOJNBKO 3a CYET KOOMepaluu ¢
MIEPBBIM.

4. KoHQIUKT — MeperoBOpHOE MHOKECTBO MYCTO, T.€. HE CYIIECTBYET
cTpareruii, 00ecreyBalomMX JOCTIKEHHE 1ieJIel 000MX areHTOB.

B aroii e paboTe Moka3aHo, YTO TEOPETHKO-UTPOBBIC MOJEIH MO3BO-
JSIFOT JIJIS1 BCEX MEPEYMCIICHHBIX CTy4aeB CKOHCTPYHPOBAaTh HAOOPHI MPABUII
TIepEerOBOPOB, ClieNys KOTOPBIM areHTHl NMPHIYT K HEKOTOPOMY corJjamie-
HHIO, OTBEYAIOIIEMY COCTOSHHUIO PABHOBECHS. JTO JOCTUTAETCS 3a CUET UC-
TIOJIb30BaHUSI MHOXKECTBA JONOJHHUTEIBHBIX TPEIIIOIOKEHUI U CIIeHab-
HBIX TpréMOB. Hampumep, KpoMe CTOMMOCTH LEIH B PACCMOTPEHHE BBO-
JIITCS TIOHSATHE IIEHHOCTHU LIEJM, @ B Ka4eCTBE OJJHOM M3 BO3MOXHBIX CTpa-
TEruil MOXKET BBICTYIATh CTpATErHs MaHMITYJIMPOBaHMs HHpOpManumeil o
LEHHOCTH LieNieii (T.e. areHThl MOTYT cOO0MIATh APYT APYTY 3aBEIOMO JIOK-
HBIC 3HAYCHHs). [IpH 3TOM «HEYECTHBIC» areHTHl MOTYT JIHOO YBEIHYHTDH
CBOH J10X0, JINOO 0CBOOOUTECS OT YACTH CBOEH paboTHI.

Moen KOJJIGKTUBHOTO TOBeNeHUsT aBTOMaToB. OHHM OCHOBaHBI Ha
WesX PpaHJOMH3AlUH, CaMOOPTraHH3alMH M TOJHOW paclpeAeiéHHOCTH
[1, 14]. Monenu 3TOro TUMA MOAXOIAT Ui MOCTPOCHHS IIPOTOKOJIOB Tepe-
TOBOPOB B 3aja4yax, KOTOPHIC XapaKTepH3YIOTCS OOJBIINM KOJIHMYECTBOM
OYCHB IPOCTHIX B3aMMOJICHCTBHUI C HEM3BECTHBIMHU XapaKTEPUCTHKAMH.

Mojieny MIaHUPOBaHHS KOJJICKTUBHOTO TOBeleHMs. [lnmaHupoBaHue
MOXET OBITh IIEHTPAJIM30BaHHBIM, YaCTUYHO IIEHTPAIM30BaHHBIM WIIM pac-
TpeeNEHHBIM (ICIIEHTPAIN30BaHHBIM). B TIoCeHeM citydae areHThl caMu
NIPUHUMAIOT PElIeHHs 0 BEIOOpE CBOMX IEHCTBHI B Mpoliecce KOOPIMHALIMN
YACTHBIX IUIAHOB, B CBSI3U C Y€M BO3HHKAIOT BOIPOCHI O PAIOHAIBHOW Jie-
LEHTPaIN3alii, O BO3MOXKHOCTH M3MEHEHHMs IeNied NMpU BO3HUKHOBEHHH
KOH(JIMKTOB, & TAKXKE MPOOJIEMbI BBIYUCIUTEILHON CI0KHOCTH.
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Mognenu Ha ocHoBe BDI-apxurektyp [12, 17].B Mogensx sroro kiac-
ca MPUMEHSIOTCA aKCHOMATHIECKHE METOIBI TEOPUH UT'P M JIOTHIECKOH ma-
pamuTMBl UCKYCCTBEHHOTO MHTEJUIEKTa. [|JIs OmMcaHus areHTOB HCIOJB3Y-
IOTCS JIOTHYECKHE CPEICTBA, B TOM YHCIIE TEMIIOPAIbHBIE U MOAAIBHBIE JIO-
THKH. AKIEHT JeaeTcs Ha ONMUCAHWN MHTEHCHOHAJNBHBIX MMOHATHH, TaKUX,
kak yoexnenus (belief), xenanus (desire)u namepenus (intention).3amaua
KOOpAMHAIIMH TIOBEJCHUS arcHTOB PEIIACTCS MyTEM COTJIACOBAHUS PE3yilb-
TaTOB JIOTHYECKOTO BBIBOJIA B 0a3aX 3HAHHI OT/ACIBHBIX ar¢HTOB, IMOJIYYCH-
HBIX JUIS TEKYIIETO COCTOSHUS BHEIIHEH Cpelbl, B KOTOPOH JEHCTBYIOT
areHThl. JIornyeckuii BBIBOJ OCYIIECTBIISICTCS HEIIOCPEICTBEHHO B TIpOIieC-
ce (OYHKIIMOHMPOBAHUS ar€HTOB, YTO MPHUBOAUT K BBICOKOH CI0KHOCTU MO-
Jiesiei, BEIYUCIUTEIBHBIM TPYIHOCTSIM U K MPOOJieMaM, CBSI3aHHBIM C aK-
CHOMAaTHYECKUM OIMCAHWEM HETPUBHAIBHBIX CHUTyalldii, HaIIpuMep, Kornaa
Tepe]] areHTOM BO3HUKAET BEIOOP MEXIY pElIeHneM COOCTBEHHOH 3a1aun U
BBITTOJTHEHHEM 0053aTEIIECTB 110 OTHOIIECHHIO K MAapTHEPaM.

Mogaenn Ha OoCHOBE KOHKYpEeHIMH. B Mozensx NaHHOro Kjacca uc-
MOJIB3YETCS TIOHATHE AYKIIMOH B Ka4eCTBE MEXaHHW3Ma KOOPMHAIIMH TOBE-
JICHUs areHToB. Vcrmonk30BaHne MeXaHU3Ma ayKIIMOHA OCHOBAHO Ha TIPe-
TIOJIO)KEHHH O BO3MOXKHOCTH SIBHOW IIE€PEAavyM <II0JIE3HOCTH» OT OJHOTO
areHTa K JIPyroMy WIA K areHTYy-ayKIHOHEpY, NMPHUYEM 3Ta TOJIE3HOCTh
00BIYHO UMEET CMBICI JeHeT [4].

AYKIMOHBI TIPUHATO Pa3feisITh Ha OTKPHITHIC M 3aKpHIThIC. B mepBoM
cilydae ImpeJyiaraeMble IIeHBI OOBSBISIOTCS BCEM yYacTHHUKaM. B 3akpbIToM
ayKIMOHE O TpeaIaracMbIX IEeHaX 3HaeT TOJNBKO ayKuuoHep. OTKpHITHIE
AyKIIMOHBI PAa3JINIalOTCs M0 CIIOCO0Y MpOBeACHU. B Tak Ha3bpIBaeMBIX aHT-
JUACKUX ayKIMOHAaX OOBIYHO 3aMaéTcs CTapToBas IE€HA, KOTOPas MOXKET
YBEJIMYMBATHCSl YYAaCTHUKaMHU B xoie ToproB. [loOexmaer TOT, KTO mdact
MAaKCUMAaJIbHYIO 1IeHY. [ oJuTaHACKUN ayKIIMOH HaYWHAETCS C BEPXHEH 1ICHBI,
KOTOpasi MOCTEIICHHO CHIDKaeTcsa. [loOeamrTeneM cumraeTcs TOT, KTO Ial
HAMOOIBIIYIO TEKYIIYIO IICHY. 3aKpBITBIC AYKIIMOHBI Pa3JeisiOT Ha ayk-
LIMOHBI TEPBOH M BTOPOW IIEHBI. B aykimoHax nepBOd IIEHBI MOOEXIaeT
TOT, KTO HPEUIOKUII CaMyI0 BBICOKYIO IIEHY, H3BECTHYIO TOJIBKO ayKIIMOHE-
py- B aykimoHax BTOpo¥ IICHBI MOOSAUTEINH OMPEACIACTCS TAaKUM XKE CITO-
co0OM, HO TIIATUT 3a TOBAap HE CBOIO IIEHY, a BTOPYIO 1o Beaudune. Teope-
TUYECKH TOKAa3aHO, YTO BCE PAa3HOBHIHOCTH ayKIIMOHOB YKBHBAJCHTHBI IS
ayKIMoHepa, OJHAKO MpPaKTHKa MOKa3biBaeT wHoe. Hanmpumep, ecinu ydact-
HUKU ayKIMOHA HE CKJIOHHBI K PHUCKY, TO ayKIHOHEP CTUMYJIHPYET HOBBI-
IICHHE E€HBI MPOJAXXH NP NPOBEICHUH TOJUIAHACKOTO ayKIMOHA IEePBOMH
1eHsl. CyIIecTBYIOT BapHaHTHI «TPYIIOBEIX>» ayKIIMOHOB, KOTIAa OIWH WIIN
HECKOJIPKO YYAaCTHHKOB MPEACTABIAIOT HHTEPECHl TPYIIIbI, U B CIydae BbI-
UTPBIIIA TPOBOJUTCS ayKIIMOH BHYTPH TPyl [Ipyu 3TOM Ha BHYTPCHHEM
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ayKLIHMOHE TOBap mponaérest mo Gosiee BHICOKOMW IIEHE [0 CPAaBHEHUIO C Iie-
HOM BHEIHEro ayKiuoHa. [lojgyueHHas pasHMIA ACIUTCS MEXKAY y4acTHH-
KaMH TPYIIIIbI.

Cam 1o cebe MEXaHHM3M ayKI[MOHA HE 3aTparkBacT CIOCOOOB MPHHS-
TSI PEUICHUH y4acTHUKaMH. PellieHus] MOTYT MPUHUMAThCSl Ha OCHOBE He-
KOTOpPOW MOJIENTU PACCYKICHHUI, KOTOpas MOXET MCIOJb30BaTh Pa3nuHbIC
TUTIBI 3HAHWH, JOCTYIHBIX arcHTaM, M pa3HOOOpa3HbIC CIOCOOBI X 00pa-
00TKH.

AVKIIOH Bcerza JODKEH 3aKaHYUBaThCs. [ 3TOro B CTpaTeruu ero
MIPOBEACHUS TOJDKHBI OBITh 3aJI0KEHBI CPEJCTBA JJIS Pa3pPEHICHUS BO3MOXK-
HBIX KOH(QJIMKTOB (HAampumep, NMpPU HATUYUM HECKOJIBKHX MoOeauTesniei).
OmHUM W3 CaMbIX MPOCTBIX CIIOCOOOB pa3pelICHUs] KOH(IUKTOB SBISICTCS
paHIOMHU3aIHs, KOT[a IPUMEHSETCS CIydaifHblii MeXaHU3M BbIOOpa.

4.3.TIpumMepbl MyJILTHATEHTHBIX CHCTEM

PaccmoTpuM mpakTHyeckue MpUMEPHI OpraHU3alud B3aUMOJEHCTBUS
B MYJbTHATEHTHBIX CHUCTEMAaxX C UCIOJb30BAaHUEM DPA3MYHBIX MEXaHU3MOB
KOOpJIUHAIINH [TOBEACHHUS.

KoopauHanusi moBeeHusi HA OCHOBe MOJAeJH AYKUHMOHA. DJeK-
TPOHHBIN MarazuH. PaccMOTpuUM THNHYHYIO 33734y JIEKTPOHHON KOMMep-
mn [4], B KOTOpOM yYacTBYIOT areHTHI-TIPOAABIEI M areHTHI-TIOKYIATEIH
(puc. 4.1). TOproBisi OCYIIECTBIACTCS B 3JIEKTPOHHOM MarasuHe, KOTOPBIA
MIPEeACTaBIsAET CO0OM MporpaMMy, pasMemEHHYI0 Ha cepBepe. E€ 0CHOBHBIM
Ha3HAUYEHHUEM SIBIIICTCSI OpTraHW3alKs B3aNMOJEHCTBHS arceHTOB, HHTEPECH
KOTOPBIX COBHANAIOT. ATEHTH OEHCTBYIOT IO TOPYYEHHIO CBOHMX MEpCo-
HaJIBHBIX TOJIb30BaTeNeit. [Ipr 3TOM areHTHI-IPOAaBIbI CTPEMSTCS MIPOAATH
CBOM TOBap MO MaKCHMalbHO BO3MOXKHOHM LieHEe, a areHThI-MOKYNaTeln
CTpeMSATCS KYyIUTh HYXKHBIH TOBap MO MUHUMAaIBHOU IieHe. O0a BUaa arcH-

@— areHT-npoaaseL; O— areHT-rnokynaresnb; -4 — npoLecc neperosopos

Puc. 4.1.Cxema 3/1eKTPOHHOI'0 Mara3uHa
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TOB JICHCTBYIOT aBTOHOMHO M HE UMEIOT IIeJIeld KooTepannu. DIEeKTPOHHBII
MarasuH perucTpUpyeT MOSBICHUE M NCUC3HOBCHHE arcHTOB M OPTaHU3YeT
KOHTAKThI MEXIy HUMH, JeJasi UX «BUIUMBIMU» APYT IS APYyTa.
[ToBenenme areHTa-ipoAaBla XapaKTEepHU3YyeTCS CIEAYIOMIMMHU Iapa-
MeTpamu:
— OKellaeMas jJara, IO HACTYIUICHHS KOTOPOW HEOOXOIMMO MPOIATh

TOBap;
— JKeJaemas LIeHa, 10 KOTOPOi MoJIb30BaTeNb X0UeT MpoaaTh TOBap;
— camasl HU3Kasl JOMyCTHMas LIeHa, HIbKEe KOTOpOM ToBap He Mmpoja-
ETcH;
— (GyHKIMS CHUXEHUs [EHbI BO BpeMeHH (TUHEHHAs, KBapaTHIHAS

¥ 71p.);

— ONHCaHHEe MPOJaBaeMOr0 TOBapA.

ATEHT-TIOKyTIaTellb UMEET «CHUMMETPHYHBIE» TapaMeTPHI:

— KpalHUM CPOK MOKYIKHU TOBApPA;

— OKellaeMas I1eHa MOKYIIKH,

— camas BBICOKas IpuemiieMast ieHa;

— (yHKIMS pocTa LIEHBl BO BPEMEHH;

— ONHCaHHE NOKYMaeMoro ToBapa.

Topru BemyTcsa Mo cxeme 3aKpbhITOrO ayKIMOHA NepBoi LeHsl. IloBe-
JIeHHE areHTOB OIMCHIBAETCSA MPOCTOM MOAENBI0, B KOTOPOH HE HCHOJIB3Y-
I0TCSI 3HAHUS U pacCyXJIeHHsl. ATeHT-TIPOJIaBell, OJyYUB OT IEKTPOHHOIO
MarasuHa WHPOPMANHI0 O MOTEHIHMAIBHBIX MOKYNATENsIX CBOEr0 TOBapa,
MIOCTICIOBATEBHO OTPAIINBACT WX BCEX C LENBIO0 NPUHATH PEUICHHE O BO3-
MOJKHOCTH COBepIIeHHUs caenku. Crenka 3aKiI0vaeTcs ¢ IMePBBIM areHTOM-
MOKyIIaTeJieM, KOTOPEIH TOTOB JaTh 3a TOBAp 3alpaminBaeMyro neHy. IIpo-
JTaBeI] He MOXXET BTOPUYHO BCTYIHTH B KOHTAKT C JIFOOBIM IOKYIIaTEIeM 10
TeX TOp, TOKa HE OMPOCHT BCEX MOTEHIMAJBHBIX MoKymarenei. [lpn kax-
JIOM KOHTAKT€ areHT-NpoJaBel] BeAET MEepPEeroBOpshl, Mpeiaras Ha4aabHYIO
LeHy Ju00 CHWXas e€. ATEHT-TIOKynaTeb ASHCTBYET aHaJIOTHYHBIM 00pa-
30M, OTBICKMBAas IPOJABLIOB HYXHOTO TOBapa M Mpeliaras UM CBOIO LIEHY
TIOKYIIKH, KOTOPYIO OH MOJKET YBEJIMYMTH B Ipoliecce IeperoBopos. Jlrobas
CcJIeKa 3aBepIIaeTcsl TOIBKO B cirydae e€ 0JJ00peHHs IT0JIb30BaTelIeM areHTa.

JlaHHas cxema MeperoBOpoOB MPEACTABISIET cOO0I NMpOCTEHIINi Citydait
B3aUMO/JICHCTBUSI aBTOHOMHBIX areHTOB, NEHCTBYIOIIMX PEaKTUBHO. TeM He
MeHee, HTOTOBOE TIOBEICHNE CHCTEMBI BIIOJTHE aJIeKBATHO PEaTbHOCTH.

Bupmyanvnoe npeonpuamue. Co3naHue BUPTYAIbHBIX MPEIIPUSTHA
SIBIISICTCA OJHMM W3 COBPEMEHHBIX HalpaBlICHWI OW3HEca, KOTOpOe B 3Ha-
YUTEIHHON Mepe CTUMYITUPYETCs OBICTPHIM pOCTOM MH()OPMALMOHHBIX pe-
CypCOB U yCIyT, MpenocTaBiseMblX B ceTi Murepretr. Kpome Toro, moss-
JICHUIO BUPTYAIBHBIX IPEANPHATHH CHOCOOCTBYET COKpalleHHE BpPEMEHH
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YKM3HEHHOTO IMKJIA CO3/1aBaCMbIX M3/IEJIUI U MOBBIIICHHE YPOBHS HX CIO0XK-
HOCTH, TaK Kak MPU 3TOM BO3HHKAET HEOOXOAMMOCTH ONEpPaTHBHOTO 00be-
JIMHEHHS] POU3BOJICTBEHHBIX, TEXHOJOTMYECKUX U MHTEIICKTYaJIbHBIX pe-
cypcoB. Emé onxa HemaoBakHasi MpUYMHA — Y)KECTOUCHHUE KOHKYPEHIIMU
Ha TOBapHBIX PHIHKAaX, CTUMYJHUpYOIIee 00beIUHEHIE TPeINpPUsITUil B 1ie-
JISIX BBDKUBAHUS.

BupTyaneHoe NpeanpusATHE MOXXHO ONPEACIHTh KaK KOOIEPAIUIo
IOPUAMYECKH HE3aBUCUMBIX MPEINPUATHI, OpraHU3alliii 1 HHIUBUAYYMOB,
KOTOpBIE MPOM3BOASAT MPOIYKIUIO WM YCIYrH B 00IIeM OH3HEC-TIpolecce.
Bo BHemHeM Mupe BHPTYAIbHOE MPEANPUITHE BBICTYIACT KaK CAMHAS Op-
raHu3anus, B KOTOPOH MCIOJIb3YIOTCS METO/Ibl YIPABICHUS U aIMHHUCTPH-
pOBaHHMs, OCHOBAHHbIC HA TPUMEHEHUU WH(POPMAIMOHHBIX M TEIEKOMMY-
HUKAIMOHHBIX TeXHOJOTHi. L{enbio co3manusi BUPTYaIbHOTO NPEANPUSITHS
SIBIISICTCS OOBCIWHEHHE MPOU3BOJICTBCHHBIX, TEXHOJIOTUICCKUX, HHTCIUICK-
TyaJbHBIX U MHBECTUIIMOHHBIX PECYPCOB ISl MPOJABMKEHHS HA PHIHOK HO-
BBIX TOBAPOB U YCIIYT.

IockonbKy Ka)I0e peaibHOe MPENNpHUsITHE B paMKax BHPTYaIbHOTO
BBITTOJTHSACT TOJIKO YacTh pabOT M3 0OmIel TEXHOJOTHYCCKOW ICTIOUKH, TO
MIPU €r0 CO3J]aHWH PEIIalOTCs IBE TIIaBHbIC 3a1a4u. [lepBas — 3TO IEKOMITO-
3unms o01Iero Gu3Hec-mpolecca Ha KOMIOHEHTHI (Momporeccsl). Bropast
3ajiaya 3aKII0YaeTcs B BBHIOOpE PAalMOHAIBHOTO COCTABA PEabHBIX Mpe-
MPUATUH-TIAPTHEPOB, KOTOPBIC OYAYT OCYMICCTBIATH TEXHOJOTUYCCKUMN
nporuecc. [lepBast 3amaua pemiaercst ¢ MPUMEHEHHEM METOJIOB CHCTEMHOTO
aHaM3a, a JUIs PEIICHUS] BTOPOM MOTYT MPUMEHSTHCS CPEICTBA MYJIbTHA-
TeHTHBIX TEXHOJIOTHA.

3ajaya ONTHMAILHOTO PACIpEieNieHnss MHOKecTBa paboT (moampo-
[IECCOB) CPEIN MHOKECTBA PAOOTHHKOB (peallbHBIX MPENPHUSITHIA) B HCCIe-
JIOBaHWH oreparuii (GopMyIupyeTcst Kak 3aaava o HasHaueHusx [5]. E€ pe-
LICHHE HAYUHACTCS ¢ GOPMHUPOBAHHS MHOXKECTB MOIPOLIECCOB U MOTEHIIH-
aNBHBIX MPEIIPUATHHA-YIACTHUKOB. 3aTeM CTPOSTCS BO3MOXKHBIC OTOOpa-
JKEHUsI U3 MHOYKECTBA YYaCTHUKOB Ha MHOYKECTBO TOAIPOLIECCOB U JIENaeT-
cs BEIOOp HamOoJiee MPUEMIIEMOTO OTOOPaXKCHHUsS, KOTOPOE COOTBETCTBYET
KOHKPETHBIM Ha3HAYCHUSIM HPEANPUITHN Ha Ou3Hec-miporecchl. J{ist 3Toro
MOJXKHO HWCITONIb30BaTh MEXaHHM3M ayknumoHa. Ha pucyHke 4.2 mpuBencHa
cXeMma ayKIMOHa 10 CO3[AaHHI0 BHPTYaIbHOTO MPEINPHUSITHS, B KOTOPOM
BBIJIENICHBI On3Hec-miporiecchl 4, B, C, D, E u y4acTBYIOT YeThIpe TPEATIPH-
satusi: Py, Py, P, P4, ipeTeHayomue Ha ux peanusanuio. Kaxaoe u3 npea-
MPUATUI TPEICTABICHO WHTCIUICKTYAIBHBIM areHTOM, IPH 3TOM OJTHO U3
uux (P1) BBICTYIIAET B POJIM MHHIIHATOpA (QyKIHOHEPA).

Iepen HavanoM ayKIMOHA ayKinuoHep (MeHemkep) Gopmupyer 6asy
JIaHHBIX W 0a3y 3HAHHUI 00 yJyacTHUKAX ayKIIMOHA. 3aTe€M OH BBHICTABJISIET HA
MPOAaXy OTICIbHBIC OW3HEC-MPOIECChl, WHpOpPMANUA O KOTOPBIX Tpea-
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P3 E3
AaDaEa A4B4C4D4

Puc. 4.2.Cxema co31aHusi BUPTYAJbHOTO NPeINPUATHS

CTaBJIeHa CTapTOBOH IEHOW M TPeOOBAHMSAMH IO 3alaHHOMY Habopy IOKa-
3areneil. Kaxapiii mpeTeHIeHT BBIIBUTAeT CBOM MPEJIOKEHHS IO MapamMeT-
paM, KOTOpPBIC OH B COCTOSHHH 00CCIICYHTh, U CBOIO IieHy. CoOpaB u o0Opa-
00TaB ATH TPETIOKEHHS, AYKIIUOHEP C MOMOIIBI0 HEKOTOPOW MOJAETH pac-
CYXKICHHUS YIOPSIOYMBACT MOTCHIIMANBHBIX MPETEHACHTOB C YYETOM COO-
cTBeHHO# nHpopMaru o HuX. [locae 3TOro OH MPUHUMAET PEIICHUE O BhI-
00pe Ha3HAYCHHI WIIM OTBEPracT UX U BBIBHTACT HOBBIC MPEIOKCHUS.

MyJabTHATeHTHAs cHCTeMa AJs MOJJIeP:KKH NMPUHATHS peleHui
Ha mpeanpuATHM. VIHTEIUIEKTya bHbIE MYJIbTHATEHTHBIC CHCTEMBI ITPHHS-
TUS pelIeHWH TNpeIHa3HauYeHBl IS OLEHKM KadecTBa OPraHW3alMOHHO-
TEXHUYECKUX ¥ HKOHOMHYECKHUX PEUICHUH B TPOIIECCE ACATEIFHOCTH Tpea-
TIPUATHSL.

B Hacrosiee BpeMs POUCXOAUT MEPEXO OT KOHIICTIUU CTaOUIEHO-
ro Om3Heca K MOOMJIBHOMY, B KOTOPOM TJIABHYIO POJb UTPAIOT MOHSTHUS
KOHKYPEHTOCIIOCOOHOCTh M THOKOCTB. J[J1s1 paOOTHl B HOBBIX OBICTPOHM3ME-
HSIOMIMXCS YCIIOBUSIX TPEATPHUITUAIM HEOOXOIUMO TOCTOSHHO TpaHCQOp-
MHpPOBaTh CBOU TPOU3BOJCTBEHHBIC CTPYKTYPBHI W CTPYKTYpHI OH3HEC-
mporeccoB. [Ipu 3TOM CTaHOBUTCS HEU30OCKHBIM MPUBICUCHHE CTOPOHHIX
CIEIMATUCTOB W3 OOJIACTH TEXHOJOTHMH, MapKeTHHIa, pPEHH)XKHHUPWHTA
u 1.7. OneHka nmpeyiaraéMbIX PEIICHUH SBISIETCS CIOKHBIM U MOCTOSHHBIM
BHZOM JESTEIHFHOCTH, TPEOYIOMNM Y9acTHs BBHICOKOKBATH(UITMPOBAHHBIX
9KCIEPTOB M3 Pa3HBIX O0JIACTeH 3HAHHH, KOTOpPHIE, KaK IMPABHIIO, TEPPHUTO-
PHAJIBbHO yHANEHBI IPYT OT Apyra. DTHM OOYCIIOBIIEHA aKTyalbHOCTH pac-
MpeaeIEHHON KOMITbIOTEPHOU MOICPKKHU MPOIECCOB MPUHSITHUS pPEUICHUN
HA TPSANPUITHAX, KOTOpas MOXKET OBITh pealn3oBaHa C MPHUMCHCHHEM
MYJIbTUAT€HTHBIX CUCTEM.
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PaccmoTpum npumMep MyJIbTHAr€HTHOM CHUCTEMbl MPUHATHS PEIICHUN
JUTS MHOTOKPHUTEPHUAIBHONW OICHKM HHHOBAIIMOHHOM NEATEIFHOCTH Tpea-
npusitas [11].

OO0m1ast cxemMa IPUHATHS PEUICHAN BKITIOYACT CICAYIONIIE ATAIIBL:

1) crnenmdukanus TpeGOBaHMIA;

2) reHepanus peLIEHUIA;

3) olieHKa aNbTEPHATHB;

4) BBIOOP 3P PEKTUBHOTO PELICHHUS.

OIneHKy pelieHui TMPOBOAUT padouas rpymma, KOTOpas COCTOUT W3
PYKOBOIUTEIS, aHATUTHKA W JKCIEPTOB. DYHKIUH MEXIY Y4aCTHHUKAMH
pabodeli TPYMITBI pacHpeiessioTCs CISAYIOIUM 00pa3oM. PykoBoauTensb
(dbopmupyer HabOp mokaszatenel (KpUTEpPHEB), KOTOpPBIE OYIyT HUCIOJIB30-
BaThCsI JUIsL OLCHKH MPOEKTOB (PEIIeHHIA); MOA0UpaeT CoOCTaB TPYIIIBI SKC-
MIEPTOB; COCTABIISIET IIEPCOHATBHBIN KaJleHAAPh, B COOTBETCTBHUHU C KOTOPHIM
9KCIEPTHI BHIMIONHAIOT CBOM 3a1aHus. Kaxxaprit sxcepT paboTaer mo HHIM-
BHAYaJIbHOMY CIICHAPHIO, IPEIOKEHHOMY PYKOBOAWTENEM. AHAIUTHK,
(YHKIHH KOTOPOTO MOXKET BBIIIONHATH PYKOBOIUTENb, BHICKA3hIBACT CBOE
MHEHHE O pe3yJbTaTax MpOoBEeAEHHON IKCIIepTaMu PabOTEHI.

JIJis Moep KKU TPYIIIOBOTO MpPOIecca MPHUHATHS PEUICHUN HUCTIONb-
3yeTcs MporpaMMHasi peanu3aius MeTo1a ananusa uepapxuit [10], roe pea-
JIU30BAHBI CIICIYIONINE OCHOBHEIC MTPOICTYPHI:

— (dopMupoBaHHE U COTITACOBAHKE UEPAPXUUCCKON CTPYKTYPHI TTOKA-
3aTene;

— OIICHKAa M COTJIACOBaHME KaUeCTBEHHBIX TIOKa3aTelel MPOeKTa,

— OIICHKAa W COTJIACOBAHHE BaXKHOCTHU TTOKA3aTeIeH;

— paHmXHPOBAHHE AIHTCPHATHBHBIX PEUICHUH U COTJIACOBAaHHUE pe-
3yJIBTaTOB.

B pemieHnn nepevrcICHHBIX 334 YYaCTBYET MHOXKECTBO IKCIEPTOB,
MMO3TOMY Ha KaXKJIOM dTare MPeayCMOTPEHBI MPOICIypPhl COTJIACOBAHUS HX
MHEHHI.

SnpoM MyJbpTHareHTHOR cucteMsl «Multi Expert» puc. 4.3)sBasercs
MEHEeDKep 3HAHUH, UCTIOIB3YIONIUHA TPYU BHEITHIUX KOMIIOHCHTA!

— wuH()OPMAIMOHHYIO MOJIeJIb MPOOIEeMHON 00JIaCTH B BHJE YIOPS-
JIOYEHHOTO Habopa MoKa3aTeyel KauecTBa peIcHHH;

— CpEeICTBa TEXHUYCCKOW U MPOTPaMMHOMN MOACPKKY;

— MHOKECTBO THIIOB TOJIb30BaTeNel (PYKOBOIHUTENb, KOOPIHUHATOP,
9KCIIEPT, aHAJIUTHK).

Jis xoopauHAUU pabOThl KOJUICKTHBA 3KCIIEPTOB HCIIOIB3YETCS
JIBYXYPOBHEBBI MEXaHMU3M COTJIacOBaHUs. KaxIpli U3 3KCIEpTOB Tpe-
CTaBJICH areHTOM, B 33[ja9y KOTOPOTO BXOJAUT OILIEHKA MPEIaraéMbIX PyKO-
BOJIUTCIICM AallbTCPHATHB IO 3aJaHHOMY Ha0Opy MoOKa3aTejei KadecTBa.
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UHcpopmayuoHHan Mofenb

— BHewHee npeacTasnerne AaHHbIX
— BHyTpenHee npegcraBnexue

Y

MporpammHoe MeHemxep aHaHUMA
oBecneyeHne
|| —Penakrop sHanui >
— Cetesan obonouka — [NepcoHaneHbii KaneHaaps
— MS Windows — Basa mopenei
-C¥BA — WHTepelc-KOMNoHEHTH!
A
Monk3osarenu

~ Pyxoeogutens (rpynnoBoi ypoBeHs)
— BKCnepTh! (NOKanbHbIi YpOBEHD)

Puc. 4.3.06001méHHast CTPYKTYpa MyJIbTHATEHTHOH CHCTEMBI
npuHATHA pemenuii «Multi Expert»

C mOMOIIBI0 peakTopa 3HAHWA PYKOBOIHUTEIh (DOPMHUPYET 3aJaHUs IKC-
mepTaM U MPOBOJIUT aHAN3 TOIYYCHHON OT HUX HH(pOpMAIWH. 3aaadya Ko-
OpJMHAITMY TIOBEACHUS areHTOB BO3JIOXKCHA Ha arcHTa-KoOpauHaTopa. Pe-
3yJIBTATOM PabOTHI CHCTEMBI SBJISFOTCS COTJIACOBAHHBIC YKCIICPTHBIC OICH-
KM, Ha OCHOBAaHHH KOTOPBIX MPOBOJUTCSI MHOTOKPHUTEPHAIBHOE PAHKUPO-
BaHHUE aJbTEPHATHB.

PaccMoTpuM OCHOBHBIE (DYHKIIMHU areHToB B cucteme «Multi Expert».

ATEeHT-PYKOBOJIUTEIT.

— TmpenocTaBiseT Habop MpoIeayp s 00JIerdeHrss padoThl PyKOBO-
JIATENS B paciipeieIEHHON CUCTEME;

— BBIUMCIISIET KOHEYHBIH pe3yiabTaT HAa OCHOBAHHH JAaHHBIX, IOINY-
YCHHBIX OT IPYTHX arcHTOB;

— OTCICXKUBACT COTJIACOBAHHOCTh PCIICHHS, BBIPAOATHIBACMOTO
TpYMIION;

— TMPEIOCTABIISCT CPEICTBA BU3YAIN3AlUHN PE3yIbTaTOB PaOOTHI;

— MOJrOTaBIUBACT COOOIICHUS ar¢HTY-KOOPIAHHATOPY;

— BBINOJIHACT MTOYTOBEIE (DYHKIMH B pacupeneseHHOM cpere.

ATeHT-KOOpAUHATOD:

— ofecnieynBaeT BBIOJHECHHE IIOIIATOBOTO AlTOPUTMa MPHHATHS
peleHus;
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— TOAJCPKHUBACT LIEIOCTHOCTh 0a3 AaHHBIX CHCTEMBI Ha TPYIIIOBOM
YPOBHE M BHOCHT B HUX HEOOXOIUMbIC H3MEHEHUS;

— TOATOTABJIMBAET TUATOTOBBIE (HOPMBI T HHGOPMAIIMOHHOTO 00-
MeHa uepe3 MHTepHer.

ATEeHT-IKCIIepT:

— TOAJCPKUBACT BHIMOJHEHUE TEKYIIETO [1ara 3aJ1aHusi;

— TOTOBHT COOOIICHUS areHTY-KOOPAUHATOPY;

— MOIAEPKUBACT LIEIOCTHOCTD JIOKAIBHBIX 0a3 JaHHBIX;

— BBINOJIHACT MMOYTOBEIC (DYHKIIMH B pacnpeAeIEHHON cpee.

Pabora areHTOB OCYIIECTBISICTCS CICAYIOUIMM 00pa3oMm. PykoBosu-
TeNb (opMHUPYET 3afaHus, ONEPUPYs CIPABOYHUKAMH, COJEPKAIINMH 3Ha-
HUs 00 JKCIepTax, MOKa3aTeNsIX KauecTBa M PENICHUAX, TPEOYIOMUX pac-
cMoTpenus. Jlanee 3agaHue B BUAE BXOJHOTO COOOMEHHs Minp MOCTyIaeT
areHTY-KOOPIUHATOPY, ONPEACISIIONIEMY COCTaB M3MEHEHUH, KOTOPBIC HE-
00xomuMo caenath B 0a3ax JaHHBIX Ha JIOKaJbHOM ypoBHe. KoopaunaTop ¢
MTOMOIIBIO TIPEJOCTABICHHOTO eMy Habopa (YHKIUI TOTOBUT WH(POPMAIIHIO
JUIsl BCEX areHTOB-IKCIEPTOB paboyell rpymiibl. AT€HTHI-OKCIEPThI BbIIOJ-
HSIOT 3aJaHus, TPEAHA3HAUYCHHBIC JJIS1 CBOUX IIOJIb30BATEIICH, aHAIU3UPYS
HOCTYNHBIINE OT KOOpAMHATOpa coobmeHus My (j — HOMep 3kcnepTa), U
OTCBINAIOT €My OTBETHbIE cOOOLIEHNS M.

ATEeHT-KOoOpIUHATOp coOMpaeT cOOOIICHHSI O TOTOBHOCTH BBIMTOJIHEH-
HBIX 33aJJaHUI OT BCEX YJICHOB IPYMIILL. [IpH BBIMONHECHUH BCETO IMAaKeTa 3a-
JTaHU# ero COCTOSIHUE M3MEHSIETCsI, U TMOCHLIACTCSI COOOIICHUE areHTy PyKO-
BosuTenst Moyt

PyKoBOJHTENb MOET BBINOJNHATH MPOBEPKY COIJIACOBAHHOCTH HKC-
MIEPTHBIX CYXKICHUI THOO Ha OCHOBE BBIYUCIICHHM, JTHOO C MMOMOIIBIO JIOTH-
YEeCKOro aHaliu3a MPeJIOCTaBICHHONW eMy MH(popMalmu. Peiienne pykoBo-
MUTENs. O CTENCHH COTJIACOBAHHOCTH CYXKICHHU IIOCBUIACTCS AarcHTY-
KOOPJMHATOPY, KOTOPBIA MPOABUTAET 3a/laHME Ha CIEAYIONIMHA [iar Win
BO3BpalllacT 3KCIEPTOB HA MPEABIAYIIUI ITAll B LEIIX TOCTHKCHUS Tyd-
LIEH COrNTaCOBAHHOCTH.

4.4, TexHOJIOTHH MPOEKTHPOBAHMUS MYJIbTHATEHTHBIX CHCTEM

IIporpaMMHO peann30BaHHBIC arcHTHI, B TOM YHCIIC U UHTCIUICKTYab-
HBIE, OTHOCSTCS K KJIAcCy MPOTPAMMHOTO 00ECIIeYeHHs, KOTOpPOe CIOCcOOHO
JIefiCTBOBATh CaMOCTOSATENFHO OT JMIa moib3oBarens. Co3maHuio Tpo-
TPaMMHBIX areHTOB TIPEANIECTBOBAJ OMBIT pa3pabOTKHA TaK Ha3bIBAEMBIX
OTKPBITBIX cUcTeM [8], pe3yabTaToM BHEIPEHUS KOTOPHIX B MPAKTHKY SIBH-
JIOCh CO3JIaHHE apXUTEKTYPHl «KIIMEHT—CepBep». B HacTosmee BpeMs Hau-
Oosblee paclpoCTpaHEHUE TONYYWIH JABE MOJENH TaKOTO B3aWMOJEHCT-
BUS. TOJICTHIM KITMCHT—TOHKUH CepBEp» M «TOHKHI KIMEHT—TOJICTHIN cep-
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Bep». B mepBoit Mozenu cepBepHas 4acTh peanu3yeT JOCTYII K pecypcaM, a
MIPUIOKEHNS HAXOITCS Ha KOMIIBIOTepaxX KJIMEHTOB. Bo BTopoil momenu
KITMEHTCKOE TPHUIIOKEHNE 00eCIIeunBaeT TOJNBFKO peann3aliio naTepgeiica,
a cepBep OOBEIOMHSET BCE OCTAJIBHBIC YAaCTH MPOTPAMMHOIO 0OeCTCUeHHS.
Ipu co3mannun MAC ncnob3yroTes 00e Moaenu. IIpu 3ToM MOXKET TIpUMe-
HATHCS TUOO CTATHYECKUH MOIXO, IPHU KOTOPOM OCYIIECTBISIETCS IIepera-
4a TOJILKO JaHHBIX, THOO TUHAMHYCCKHH IMOIXO0]], 00ECIICUNBAIOIINN TaAKKE
nepeaavy mporpaMMHOTO KOJIA.

JluHaMUYecKuil MOIX0/ OMUpAacTCs Ha MapagurMy MOOWMIBHBIX arcH-
TOB, KOTOPbIE B OTJIMYHE OT CTATHYECKUX MOTYT TEpPEeMEIaThCs 10 CETH.
OHM MOTYT MOKUIATh KINCHTCKUA KOMIBIOTEP M TIEPEMEINAThCs Ha YIAIEH-
HBIN cepBep AJIsl BBIIIOJIHEHUSI CBOMX JIEHCTBUH, MOCIE Yero MOryT BO3Bpa-
mathest 00paTHO. Mcnoiap30BaHre MOOMITBHBIX areHTOB UMEET MOJI0KUTCIb-
HBIE ¥ OTPHUIATENbHBIE TIOCJICACTBYSA, TOATOMY MX IIPUMEHEHHE OTPaBIaHO B
TeX CITy4asX, KOrja OHU 00eCeYrBaiOT CIIEAYIOIIIe BO3MOKHOCTH [3]:

— yMEHBIIIEHHE BPEMEHH U CTOMMOCTH TIepelavur JaHHBIX;

— pacuIpeHHue OrpaHUYCHHBIX JOKAJIBHBIX PECYPCOB,;

— o0Jyer1eHre KOOpAMHAIIHH;

— BBINOJIHCHUE ACHHXPOHHBIX BEIYUCIICHH.

[Ipu ncnoap30BaHUM MOOWIIBHBIX ar€HTOB BO3HUKAET Psi/i CEPHE3HBIX
mpo0JeM, B TOM YHUCIIE: JICTABHOCTh CIIOCOOOB MEPEMEIICHHUS arcHTOB MO
ceTH; BepH(UKALHsI areHTOB (HampHMep, 3allluTa OT BUPYCOB); COOIIOICHUE
MpaB YacTHOW COOCTBEHHOCTH; COXpPAaHEHHE KOH(PHUICHIINATLHOCTH UH(POP-
MaIi¥; IepeHaceleHHe CeTH areHTaMH; COBMECTUMOCTh KOJa areHra M
MIPOrPaMMHO-aIMapaTHBIX CPEACTB CETEBON MAIIUHBI.

i peanm3anuy MyJbTHAaTr€HTHBIX CHCTEM, OCHOBAHHBIX KaK Ha CTa-
TUYECKHX, TaK ¥ HAa JTUHAMHUYECKHAX PACTpPEACICHHBIX NPUIOKEHHUIX, HaH-
Ooiee TIEPCIIEKTUBHBIMH Ha CETOAHAIIHWN NEHb SBILIIOTCA CIEAYIOIINE
texuoynorun [3, 18]: DCOM (Microsoft Distributed Component @bj
Model), JawaRMI (Jawa Remote Method InvocatiarffORBA (Common
Object Request Broker Architecture).

I'maBHOW 0COOEHHOCTHIO OOBEKTHO-OPUCHTUPOBAHHON TEXHOJIOTUU
DCOM sBrnsieTcss BO3MOKHOCTh HHTETPAIMH TIPHIIOKCHHH, PEaTi30BaHHBIX
B Pa3HBIX CHCTEMax IPOTPaMMHUPOBAHUS.

B npunoxenusx JawaRMIua cepsepe co3naroTcsi 0OObEKTHI M METOMBI
X 00pabOTKH, MOCTYIHBIC /U BBI30Ba YAANEHHBIMH MPUIOKCHHUIMH, KO-
TOpBIC Pa3MEIIAIOTCS Ha KOMITBIOTepaxX-KINCHTAX.

Texuonorus CORBA —oaH0 u3 Hanboiee THOKMX CPEACTB peain3a-
LUK paclpeAe€éHHbIX mpuioxeHuid. E€ mpenmyiecTBoM Mo CpaBHEHHIO C
JawaRMIsBisieTcss HATMYME CIEIUATLHOTO s3bIKA ONMMCAHUs HHTEP(EiicoB
IDL, yHUGHUIUPYIOMETO CPEeNCTBa KOMMYHHKAITUN MEXITY MPUIOKCHUSIMHI
1 CTIOCOOBI B3aNMOACHUCTBUS C APYTUMH MPUI0KESHUSIMH.
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IMoapobHyto uHMOPMAIHIO O TPOTPAMMHBIX MPOAYKTAX, MpeIHa3HA-
YEHHBIX IS Pa3pabOTKU MYJIBTHATCHTHBIX CHCTEM, MOXKHO Haiith B WH-
TepHeTe 1o aapecy: http:// www.Reticular.com.

Jlnst OAEP KKK TIPOIIECCOB MPOEKTUPOBAHUS arcHTOB U MYJIbTHA-
TEHTHBIX CHCTEM pa3paboTaHbl CHENHalbHbIe HHCTPYMCHTAIBHBIC CPEICT-
Ba. YTOOBI TIOIYYNTh TIPEACTABICHHE 00 NX BO3MOKHOCTSAX M O TEXHOJIOTHH
coznanus MAC, paccMoTpuM B KadecTBe mpuMepa cuctemy Agent Builder.

Unctpymenrtapuit Agent Builder (Reticular Systems, Ineyennasna-
YeH JIs pa3pabOTKU MYJIbTHATEHTHBIX CHCTEM HA OCHOBE Javamporpamm,
YTO MO3BOJIICT MCIOJHSITh MX HA JIIOOOM KOMITBIOTEPE, Te YCTAHOBICHA
BUpTyasipHas Javamamuna (Java Virtua IMachine)Oo6mmas cxema mporec-
ca MPOEKTUPOBAHUS U pealiu3alii MpuiokeHuii Ha ocHoBe Agent Builder
ToolKit mpencrasiena Ha puc. 4.4,

Moyienb <OKH3HEHHOTO IIHKIIa» CO37[aBAEMBIX arcHTOB BKIIFOYAET Clie-
IYFOTIME STAITBI:

— 00paboTKy HOBBIX COOOIIEHUI;

—  OTpejeNeHne MPaBUII TIOBEICHHS;

— BBINOJIHEHHUE JICHCTBUH,

— OOHOBJICHHE MEHTAILHONW MOJEIU B COOTBETCTBUHU C 3aJaHHBIMU
MPaBHIIAMY;

— IUIAaHUPOBAHUE ECUCTBUH.

MeHTanbHas MOJIEIb BKIIFOUAET OMUCAHNE HAMEPEHUH, xKelaHui, 00s-
3aTENBCTB U BO3MOJKHOCTEH, a TaKKe MpaBWII MOBEICHUs areHToB. Ha oc-
HOBE 3TOH MOJENN OCYIIECTBIISIETCS BBIOOP TE€X WM MHBIX JACHCTBHHA WH-
TEIUTEKTYaIbHOTO arcHTa.

IpaBuna noseneHus B cucteme Agent Builderpeamusyrorcs Ha crie-
MajabHOM 00BeKTHO-OpHeHTHpoBaHHOM si3bike RADL (Reticular Agent
Definition Language)s Buuge koncrpykiuu When—If—Then.CocrasHbie
YaCTH ITOTO TIPABUJIA BBIMIOJIHSIOT CIEAYIOIUE ()YHKIHH:

When<...> conep>XuT HOBbIE COOOIICHUS, MOJNYYEHHBIE OT IPYTHX
areHTOB;

If<...> cpaBHUBaET TEKYIIYI0 MEHTAIBHYIO MOJENb C YCIOBUSIMU MPHU-
MEHUMOCTH TIPaBUJIA;

Then<...>omnpenensier AeHCTBUS, COOTBETCTBYIONIME TEKYIIUM COOBI-
THUSIM, COCTOSIHUIO MEHTAIBHOM MOJICIIM ¥ BHEITHETO OKPY/KEHHUS.

[paBwuiia MOBEICHUS ar€HTOB 3aMUCHIBAIOTCS B popmare:

Name <Uwms npasuna >

When <Message Conditiors

If < Mental Conditions>

Then <Private ActionsMental ChangesMessage Actions
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dopmupoBaHie
npoekTa

AHanus
npeAMeTHOR
obnactu

¥

Cneundvkaums
OHTOIOMMK

v

\ ; Beibop
apxXuTeKTyphl
Cneyndukayua arexTa
noBeaeHnn arenTa
A I Ad 1
Ewﬁnnorvena Bwﬁgumefa Creuuduxauus
uHTepq)aacoa_ ReACTBUA areHTa
nonb3osarenen arexrta
| AreHTHan "
v nporpamma h
Mopayne CoanaHwe WHTennekryansHoe
nepuoga » areHTHoro + areHTHoe
MCTIONHEHUA NPUNOXEHWUA npunoxexue

Puc. 4.4.Cxema nponecca NpoeKTHPOBAHUS NMPUJIO0KEHHI
B cucreme Agent Builder ToolKit

B s3p1ke RADL ncnonb3yroTest CTpyKTYpBI JaHHBIX, [TOJ00HEIE (pei-
MaM, a TpaBWia NPEJCTABISIOT COOOW MPOAYKIMU CIIEIHAILHOTO BHJA.
ITpu TPOEKTHPOBAHUHU TPHIOKEHHH HEOOXOAUMO COCTABUTH CHEHU(HKA-
LUK MOJIEJIEH MOBEJICHUSI ar€HTOB, KOTOPbIE OYAYyT NPUMEHSTHCSI COBMECT-
HO C KJaccaMH W METOJaMH W3 OMOJIMOTEKM AEHCTBUM areHTOB W OMOIINO-
TEKH HHTEPPEHCOB.

SIBNIsisICh IOCTATOYHO MOIIHBIM CPEICTBOM JUIsl TIPECTABICHHUS U 00-
pabotku 3Hanuii, Agent Builderse npeaycmarpuBaeT npuMeHEHUS CPENCTB
SIBHOTO YIPABICHHUS JIOTHYCCKHM BBIBOJOM, KOTOPBIE MOTNIH ObI CYIIECT-
BEHHO PaCILIUPUTh BO3MOYKHOCTH HCIIOJIB3YEMOTO SI3bIKA.
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MyJabTHAreHTHbIE CHCTEMBI JJIsl moucka uHpopmauuu. B cBs3u ¢
OBICTPBIM Pa3BUTHEM HWHTEPHET-TEXHOJOTHH BO3HHKIA HEOOXOIMMOCTD
MPUMEHEHHUsI CPEACTB UCKYCCTBEHHOTO MHTEIICKTA JJIsl TIOMCKa U 00padoT-
KU HHTEpHeT-pecypcoB. [Ipumenenne nnremekryaipbusix MAC s pemire-
HUS 331249 cOopa, IONCKa M aHAJIM3a MHPOPMAITUH B TII00ANTBHBIX CETIX Ja-
€T cieaylolue CYyHIeCTBEHHbIE NPEUMYILNECTBA TMepe]] TPaJUulUOHHBIMU
cpenctBamu 06paboTku napopmanuu [3]:

— oOecneueHne JOCTYIIA MOIB30BATEINIS K CETEBBIM MIPOTOKOJIAM B Ce-
Tt HTEpHET;
mapajuieIbHOE PEIICHUEC HECKOJBKUX 3a]1ay;

— BBINOJIHCHHE MOMCKAa MHGOPMAIMH MOCIC OTKIFOUCHHS ITOJIb30Ba-

TEJNS OT CCTH,
YBEJIMYCHUE CKOPOCTH U TOYHOCTH TOWCKA, & TAKXKE YMEHbBIICHUE
3arpy3Kd CeTH 3a Cu€T moucka HH(OpPMaIMK HETOCPECTBEHHO Ha CepBepe;
co3JaHne COOCTBEHHBIX 0a3 MHPOPMAIMOHHBIX PECYypCOB, MOCTO-
SIHHO OOHOBJISIEMBIX U PaCUIUPSIEMBIX;

4.2. AHAJIN3 CHCTEM MHTEeVIEKTYAJIBLHOTO MONCKA 1
o0padoTku uHGoOpManUn

WebCompass

XapakTepucTuka

Autonomy

Kareropus I10JIb30-
Baresieil, Ha KOTOPYIO
OpUEHTHUPOBaHA CHUCTE-
Ma

Koneunrsie
TSN

10JIB30Ba-

((HpO,HBI/IHyTI)IG >» II0JIB30-
BaTCIn

Ilonxonq k omMcaHHIO
MIpeIMETHOU 00J1aCTH

TexHonorusi HeUpoH-
HBIX CeTed M cheuu-
albHBIE METOMABI pac-
MO3HAaBaHUs 00pa3oB U
00pabOTKK CUTHAIIOB

Wepapxuunonstuit, cas-
3aHHBIX  OTHOIICHUSIMH
mina IS-A, PART-OF,
HAS-PART, IS-A KIND-
OFu 1.1.

Cpencrea crenuduka-
IIUH 3aIIPOCOB

EctecTBeHHBI A3BIK

«[IpsiMoe»  HMCTONB30Ba-
HUE  Cc(POPMHUPOBAHHOTO
MOJIE30BATENIEM OTHCAHUS
MpeIMETHOM 00J1acTH

Mertoasl mowucka pele-
BaHTHOH HH(pOpMAIU

Heuértkas moruka

Tlouck mo cnucky Kiroye-
BBIX CIJIOB OJHOBPEMCHHO
Ha 35MamuHax moucka

Pexxum oOyuenust mo-
HCKOBBIX ar€éHTOB

Ectb

Her
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— peanu3anys BOSMOXKHOCTH COTPYAHHYECTBA MEXTY areHTaMH, KO-
TOpasi MO3BOJISIET UCIIOIB30BAaTh HAKOIUICHHBIH OIIBIT;

— BO3MOKHOCTb aBTOMaTHYECKH KOPPEKTUPOBATh M YTOYHATH 3aIpO-
CBI, UCIIOJIB3Ysl KOHTEKCT W IIPUMEHSS MOJICIIH TOJIb30BaTEIICH.

B tabnune 4.2 npuBeACHbI OTIIMIUTEIBHBIE OCOOCHHOCTH H3BECTHBIX
B Poccun KOMMepUYeCcKHX MyJIbTHareHTHBIX cuctem Autonomy [15]u Web
Compass [22]ipeaHa3HaYeHHBIX AJIS HHTEIUICKTYaJIbHOTO MOUCKa U 00pa-
6otku nH(popManuK B cetn MHTEpHET.

HenmocrarkoM COBpPEMEHHBIX CHUCTEM HHTEIJICKTYyaJbHOTO TOHMCKa M
00paboTku MH(POPMAIUH SBISCTCS MX clladas CIOCOOHOCTh K OOYUYCHHIO.
[TosTOMY OCHOBHBIE YCHWJIHS IO COBEPIIEHCTBOBAHMIO MHTEIUICKTYaIbHBIX
cucteM MH(OPMAMOHHOTO MOUCKA B CeTH VIHTEpHET HampaBieHBl Ha pa3-
BUTHE MOJEINCH NpeNCTaBICHUs 3HAHNH, MEXaHU3MOB BBIBOJIA HOBBIX 3Ha-
HHI, MOJIENIEH PacCyKIEHUS U Croco60B 00yuenus areHTos [20].

OIHMM M3 YCIICIIHBIX HCCIENOBATENbCKUX IIPOSKTOB, BEITOJHECHHBIX B
9TOM HampasiieHuH, cran npoekt cucremsl MARRI [21], xoropas Gblia
paspaGoTana s moucka Web-<TpaHuil, peleBaHTHBIX 3aIpocaM B Ompe/e-
NEHHON NpeAMETHOW obOxacTh. /Iy pelieHus IIoCTaBICHHOM 3a/lauu CUcTe-
Ma UCIIOJIb3YeT 3HAHUS, PE/ICTABICHHBIE B BUJE OHTOJIOTHH, I10]] KOTOPOU
B JIAHHOM CJIydYae HOHHMMAETCs yIOpsI0YeHHOE MHOXKECTBO MOHSATHH Npea-
MeTHOH obnactu. Apxurekrypa cucteMbl MARRI nokasana nHa puc. 4.4.

2 |

A - AreHT
TeRT E obpaboTkn 4
none3oearens hi Texcra
OHTONOTUK

1 O

;

AreHT-6pokep ArenT-Gpokep
HTML-cTpanuy
b
y -
Arent
obpaGoTku TekcTa
’ ' D
WHTepHeT-areHT ,L
WHTEpHEeT-areHT

Puc. 4.4. Apxurexrtypa cucrembl MARRI
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Cucrema MARRI BKIIIOUaET ClTeyIONINE THITHI areHTOB:

— wHTEpEHCHBIN areHT (areHT TMOIb30BaTENsT) 00ECIIeUnBaACT UHTEI-
JIEKTyaJIbHOE B3aMMOJeicTBhe ¢ monb3oBaTeneM. OH MOAepKuBaeT Ipo-
mecc (OpPMyNIHPOBAaHUS 3aIPOCOB W IIPEACTABIET PE3yNbTaThl IOHCKAa B
Bujie cimcka URL mimn Web<tpanuir;

— areHThI-OpoKepsl ABYX THIOB. 1) Opokep thna URL npennasnauen
Ut ()OPMHUPOBAHUS CIIHCKOB MHTCPHET-aIPECOB, MOCTABIIIEMBIX Opay3epoM;
2) opokep tuna HTML BbImOnHSAET (GYHKIMH 3alOMUHAHUS MOTYyYCHHBIX
Web-apanuil u ux pacrpeaeneHus MeKy areHTaMu 00pabOTKU TEKCTa;

— areHt cetd (MHTEPHET-areHT) 00ECIeYNBACT CUNTHIBAHUE M aHAITH3
saganHoi crpanunsl URL wnmn Web-erpanuisr (URL —aBronomuast Java —
nporpaMma ¢ COOCTBEHHBIM CETEBBIM ajipecoM). OH JIOJDKEH YMETh BBIMOJ-
HATh 00pabOTKYy WMCKIFOYHUTENBHBIX CHUTYyarmii (HampumMep, KOTAa CTpaHWIla
HEJIOCTYITHA), & TAKXKE MPOU3BOIUTH aHAJIN3 TEKCTA HA CINTAHHOMN CTPaHUIIC;

— areHT oOpaboTKW TekcTa cHavaima mpeoOpasyer HTML-Teker k
MIPECTABICHAIO, C KOTOPBIM PabOTaroT MOP(OIOTHICCKUNA W CHHTaKCHUE-
CKHIl aHaIM3aTophl, a 3aTeM IPOBOIUT ceMaHTHYecKuil anHanmu3 Web-
CTpaHUII [T MPOBEPKH UX PEIICBAHTHOCTU 3alpOCy Ha OCHOBE COOTBETCT-
BYIOILICH OHTOJIOTHH. Pe3ympTaT 00pabOTKH TEKCTa MPEACTABISICTCS B BUC
CHHTAKCHYECCKOTO JIepeBa, KOTOPOE JOJDKHO COOTBETCTBOBATH KAKOMY-
HUOYAb ()ParMEHTY UCIIOIB3yEMOI OHTOJIOTHH.

Kaxaplif U3 mepevrcIeHHBIX TUTIOB areHTOB HAJICIEH CIeNUATLHBIMU
3HAHUSMH, KOTOPBIC HCIIONB3YIOTCS IS MOBBINICHUS 3(deKkTUBHOCTH MO-
ncka uHpopmarmu. ATeHTH CTOCOOHBI B3aMMOJCHCTBOBAT IPYT C IPYTOM;
0OMeHUBaThCS MHpOpMAaIHell, KoHTakTHpoBaTh ¢ Web-6paysepamu, aHamu-
3aTOpaMH €CTECTBEHHOTO SI3bIKAa M OHTOJIOTHIECKIMHU 0a3aMu TaHHBIX.

OmmunrenbHO 4yepTorr cucteMbl MARRI siBsieTcss mpepcraBieHue
areHTOB aBTOHOMHBIMHU JaVaaporpaMMaMmi, Kakaas U3 KOTOPBIX UMeeT Co0-
ctBennsblii cereBoit aapec (URL). Dto obecreunBaeT MOGHIBHOCTD areHTOB,
HO TMPOTHUBOPCYNT MOJHUTHKE OE30MACHOCTH, HE IOMYCKAIOMICH 3alycK Io-
JOOHBIX TMPOTPAMM, €CITH OHU HE CEPTU(PHUIIUPOBAHBI HA TJAHHOM CEepBEpeE.

4.5.TlepcneKTHBBI MyJIbTHATEHTHBIX TEXHOJIOTHii

B pa6ore [9] chopmynupoBaHbl MPOOIEMEI, PEIIEHHE KOTOPHIX MOXKET
CYLIECTBEHHO NPOBUHYTH BIEPE TEXHOJIOTUIO MYJIbTHATEHTHBIX CUCTEM U
UCCIIEIOBAHUS B 00JIACTU «UCKYCCTBEHHOU YKUZHUY.

1. TIpuMeHeHHE TIPUHIMIIOB TOMEOCTATUYECKOTO yrpasienus. [Ipen-
MOJIOKEHHWE O TOM, YTO HamIydllee B3aumoekcTeue arentoB B MAC moc-
TUraeTcs Mpu OECKOHMIMKTHON KOOTIEPAIINH, HE BCETIa CIPABEIINBO. ITO
YTBEPKIACHHE MOKHO apryMEHTHPOBATH MPHUMEPAMU OHMOJOTHYECKUX CHC-
TeM, B KOTOPBIX 3()(QEKTHBHON OKa3bIBACTCSA KOOMEPAIMs MPOTHBOOOPCT-
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BYIOIIMX CTOPOH (XUIIHUK—KEPTBA, B3aUMOACHCTBHE CHMIATHICCKOH MU
MapacUMIIaATHYECKON HEPBHBIX cHCTEM). [IpOTHBONENCTBYIOIIUE CTPYKTYPHI
MO3BOJIIOT TMOLAEPKUBATH CHCTEMBI C MHOTOKPUTEPHAIBHBIM YIPaBJICHH-
€M B TPaHHL@x 00JacTH «HEeyIydluaeMbIx» pemeHuil (obmacts I[lapero).
[TosTOMy OJHHM M3 aKTyaJbHBIX HampasieHHH pa3Butus Teopun MAC sB-
JISISTCsI IPUMEHEHHE MPUHIMIIOB TOMEOCTATHIECKOrO yIpaBiaeHus: (romeo-
CTa3 — PaBHOBECHE), OCHOBBI KOTOPOTO OBLIH 3aJI0KCHBI B paboTe oTeuecT-
BeHHOU HayuHOM mkonsl FO.M. T'opckoro.

2. Co3nanue afeKBaTHBIX MEXAaHHU3MOB aKTHBU3alMU 3HAHHUH, Tpe-
OyroLIMXCs TPH PEIICHUH KOHKPETHBIX mpoOieM. OmbIT co3iaHus MHTEN-
JIEKTYaJIbHBIX CHCTEM IIOKa3bIBaeT, UTO YBEJIWYEHHE KOJMYECTBA 3HAHWH
npuBOIUT K 3ddexTy «rocymapcTBeHHOH myOsmaHoi Onbimorekn». O6na-
Jlasi OTPOMHBIM 3aIacoM 3HaHWN, OMOIMOTEeKa HE MMEeT KaKuX-TH00 yMEeHUi
1 HaBBIKOB. [103TOMY OZJHON 3 CYIIECTBEHHBIX IPOOIEM MHTEIUICKTYaIbHBIX
areHTOB SIBIISICTCA MOBBIIICHUE UX aKTUBHOCTH, KOTOpasi CBA3aHAa HE C HAKOII-
JICHHEM 3HaHUH, a ¢ YMEHHEM aKTHBU3HPOBATh HY)KHbIE 3HAHUS B IPOLECCE
pemenwust 3a7a4d. Pa3paboTka mporeyp akTUBU3AIllMU 3HAHUH OyJeT croco0-
CTBOBAaTh CO3/IaHUIO JEHCTBUTEIIFHO HHTEIICKTYaIbHBIX ar€HTOB.

3. IlepcriekTHBHBIM HanpaBJIEHUEM SBIISICTCS HCIIOJIB30BaHMUE HICH
pednexcuBHoro ymnpasinenuss B MAC. DkcrepuMeHTHI C areHTaMu, Haje-
JNEHHBIMH CIIOCOOHOCTBIO K PE(IEKCUBHBIM PacCyXICHUSIM, NOKa3aiIn d¢-
(DEeKTHBHOCTH JaHHOTO MOJX0/a.

4. Co3naHne KOHCTPYKTUBHBIX MOJEJICH ATHYECKUX CHCTEM W MoOje-
JIel TIOCTYTIKOB B Cpe/ie OOUTAaHUS areHTOB.

5. HccnenoBanne BIMAHUS BHEIIHUX ()aKTOPOB Ha IMOBEAEHHE KO-
JIEKTHBA WCKYCCTBECHHBIX ar¢HTOB M JINYHOCTHBIX XapaKTEPHUCTHK arcHTOB
(ICHXOMOTHYECKHE THUIBI, ONTHMU3M B OLEHKAX IOCTHKUMOCTH LEJCH,
a3apTHOCTB, YIOPCTBO, KOHMIUKTHOCTD H T.I1.).

4.6. KoHTpoIbHBIE BONPOCHI H 3aJaHHS

1. PacckaxxuTe O CYIIHOCTH MYJIbTHAr€HTHBIX TeXHOoJoTui. YTo moa-
pa3ymeBaeTcs MoJI areHTOM M KaK OH MOJKET ObITh pean30BaH?

2. Kakumu cBo#cTBaMHU 00JaJal0T «UHTEIUICKTYalbHbIE ar€HTHI»?

3. JlaiiTe XapaKTepUCTUKY apXUTCKTYpaM MYJIbTHATCHTHBIX CUCTEM.

4. ChopMyaupyiTe OCHOBHBIC MPOOIEMBI, BOSHUKAIOUINE IPU MOJIC-
JUPOBAHUHN KOJUICKTUBHOTO TIOBEJICHUS MHTEIUICKTYAIBHBIX arcHTOB.

5. OxapakTtepusyiiTe OCHOBHBIC MOJCIHA KOOPIWHAIMU TOBCACHUS
areHTOB B MYJBTHATCHTHBIX CUCTEMaX: TEOPETHKO-UTPOBBIC, MOJCITH KOJ-
JICKTUBHOTO TIOBEACHUS aBTOMATOB, MOJICITH IIAHUPOBAHUS KOJUICKTUBHOTO
TOBEICHUS, MOJETN Ha ocHOBe BDI-apxuTekTyp, Moaenn KOOpIUHAIMH
MTOBEICHHUS HA OCHOBE KOHKYPCHIIHH.
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6. ChopmynupyiiTe TOCTaHOBKM 33/a4 KOOPJMHAIMM TIOBEJICHUS
areHTOB Ha OCHOBE MOJIENHN ayKIHOHA.

7. TlpoBeawTe CpaBHUTENBHBIN aHATN3 CBOWCTB MOOWJIBHBIX U CTATH-
YECKUX areHTOB.

8. OmnuumTe TEXHOJOTHIO TOCTPOCHNUS MYJIbTHATCHTHBIX CHCTEM.

9. Ilepeuncnure OCHOBHBIE MPEHMYILIECTBA MHTEIUIEKTYAIBHBIX I10-
HCKOBBIX MYJBTHAar€HTHBIX CHUCTEM IIepe] TPaJUIUOHHBIMH CPEACTBAMU
noucka nHgopmanum.

10. [Ins kakux 3aga4y aKkTyaJbHO NPHMEHEHHE MYJIbTHAI€HTHBIX TeX-
Hoyoruit? [IpuBeaure npumepsl.

11. ChopmynupyiiTe conepkaTeTbHBIN TpUMEp 3a1a4u KOOTIEPAIHH U
MOKa)KUTE BO3MOXKHBIH CIIOCOO €€ pelIeHus! CpelcTBaMH MYJIbTHAr€HTHBIX
TEXHOJIOTHIA.

12. IlpuBeanTe MpUMep 3aJadyd KOOPAWHAINH KOJUICKTHBHOI'O ITOBE-
JICHUs, Ul PEIICHHs KOTOPOH aKTyallbHO NMPHMEHEHHE MYJIbTHareHTHBIX
texHooruit. ChopmMynupyiite TPUHIUIT KOOPAUHAIIMK U IIPaBHJIa HOpMa-
THUBHOTO MOBEICHUS areHTOB.

13. CnpoexTupyiite BUpTYaIbHbIH Mara3ud. ONUIINATE BUIBI aTCHTOB,
X QYHKIMH U CTIOCOOBI BO3MOXKHOM pean3arii.

14. CnpoexTtupyiite CTpyKTYpy MYJIbTHareHTHOH CHCTEMBI AJs pea-
JM3alUN KOHKPETHOTO BUPTYaIbHOTO Mpeanpusatas. ONUIINTE BUAbI arcH-
TOB, UX (YHKIMHU U CIIOCOOBI BO3MOXHOW peanmzanuu. OxapakTepusyiTe
MEXaHHM3M KOOPAWHALUY MOBEACHHS arcHTOB.

15. CnpoexTupyiiTe WHTEIUIEKTYyaJbHYI0 MYJIbTHAreHTHYIO CHCTEMY
JUISl pEeLICHUs] MPUKIATHON 3aadd B 0OJACTH SKOHOMHKH M YNPaBICHUS.
Peanusyiite cnpoexTupoBaHHyIo cucTeMy Ha OBM.

16. PacckakuTe O IpoIecce MPOCKTHPOBAHUS MPHIIOKCHUIH B CHCTE-
Max pa3pabOTKH MYJIbTHAT€HTHBIX CUCTEM.

17. IlpuBeanuTe MpUMEPH HHCTPYMEHTAIBHBIX CPEACTB MPOEKTHPOBa-
HUSI MYJIBTHAI€HTHBIX CUCTEM.

18.Pacckaxute 0 BO3MOXKHOCTSIX areHTHOTO aBTOMATH3UPOBAHHOTO
n3BJICUYEHUS U 00paboTKH MH(OpMannH.

19. PacckakxuTe O CBOMCTBaX MOIENICH KOODPIWHAIIMKM ITOBEICHHUS
areHTOB.

20. Pacckaxure 0 MyJIbTHareHTHBIX CHCTEMaXx JUIsl IOMCKa HH(opMaruy.

21. Pacckaxkute 0 mpoOIeMax pa3sBUTHS arCHTHBIX CHCTEM.

22. PacckaxuTe 0 KOHLETIHAX, TPUMEHsIeMbIX 1pu pazpadotke MAC.

23. Ha3oBuTte OCHOBHBEIC NPH3HAKH E€CTECTBEHHBIX CHCTEM, KOTOPBIS
HEOOXOANMO YUHTHIBATh IIPH MOJICITUPOBAHUN BUPTYaJIbHBIX CPE.

24, Pacckaxxure 00 OCHOBHBIX HIESX, MCHOJIB3YEeMBIX B MOJCIISAX KO-
OpAMHALINY NOBEICHHS arcHTOB.

25. Pacckaxkure 0 KiaccH(UKALUHE MHOXKECTBA BO3MOXKHBIX CUTYaIHi
BBIOOpA TTIOBEJICHNUS MTaphl ar€HTOB.
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5. OCHOBBI PEAJIMBALIMA UHTEJUIEKTY AJIBHBIX
NH®OPMALIMOHHBIX TEXHOJIOT'UH HA SI3BIKE CLIPS

5.1. OcHOBHbIE TEOPEeTHYECKHE CBETEHUS

CLIPS ucrions3yeT npoXyKIIMOHHYIO MOJICTb MPEACTABICHUS 3HAHUMH,
KOTOpasi peaju3yeTcsl CICAYIOUIMMHA OCHOBHBIMH KOMIIOHCHTAMH SI3BIKA
OTUCAHUSI IPABKIT:

1) 6asa dakros (fact base);

2) 6a3a npasui (rule base);

3) 010K BBIBOJA (MallIMHA JIOTHYECKOTO BHIBOJIA).

Ha mux Bosmararotcs cienyroomue GyHknun: 6a3a ¢GpakToB MpencTaB-
JISIET UCXOHOE COCTOSIHHE MPOOIeMBbl, 0a3a MpaBUIl CONEPIKUT OMEPATOPSI,
KOTOpBIE MPEeoOpa3y0T COCTOSIHUE MPOOJIEMBI, MPHUBOJS €r0 K PEIICHHIO.
Mammna noruyeckoro BoiBona CLIPS comocTapisier atu axThl U mpaBuiia
U BBUICHSCT, KAKHE U3 MPABUJI MOXHO aKTHBU3UPOBATH. JTO BBIMOIHACTCS
IUKITAYECKH, TIPUYEM MK COCTOUT U3 TPEX MIArOB!

1) comocraBieHue (paKkTOB U MPABWUI,

2) BBIOOp TpaBHIIA, MOIEKAIIETO AKTUBU3AIUH;

3) BhIOJIHEHUE ACHCTBUM, PEITMCAHHBIX IPABUIIOM.
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Taxoit TpEXIIaroBbli MUKIWNYECKUI MPOIECC MHOT/IA HA3bIBAIOT «IIHMK-
JIOM pacIio3HaBaHUE—IEHCTBUEY.

[IpuHIMITHATEHBIM OTJIMYHEM JJaHHOM CHCTEMBI OT aHAJIOTOB SBJISIETCS
TO, YTO OHA IIOJIHOCTBIO peann3oBaHa Ha s3bike C. [IpuuéM ncxomHble Tek-
CTHI €€ IporpaMM OIyOIMKOBaHbI B MIHTEpHET.

B CLIPS ucnonesyercst opuruHaibublii LISP110100HBIH A3bIK TIPO-
IPaMMHpPOBAHHS, OPHEHTHPOBAHHBIH Ha pa3pabOTKy SKCIEPTHBIX CHC-
tem (OC). CLIPS moanmepxuBaeT Be MapaiurMbl NPOTPaMMHPOBAHUSL:
00BEKTHO-OpPUEHTHUPOBAHHYIO U MPOLEIYPHYIO.

OCHOBHBIMH 3JICMEHTAaMH TeXHOJOTHH nporpammupoBanus B CLIPS
SIBJISIOTCS. TPH OCHOBHBIX DJICMEHTA: TMPOCTHIC TUIIBI TAHHBIX; KOHCTPYKLIUH
JUTS TIOTIOJTHEHUsT 6a3bl 3HAHWH; QYHKIMK A7 MAaHUITYIUPOBAHHS JaHHBIMH
[4-7].

Jns npencrasnennst napopmarmu B CLIPS npenycmoTpeHo BoceMb
npocTeix TunoB nanHeix: float, integer, symbol, string, external-address,
fact-address, instance-name, instance-address.

Ipu 3ammcu yucna ucnonbdyores wudpsl (0 — 9), necstuynas To4-
Ka (.), 3HaK (—,%), €).

JIroboe [mcio, cocTosmee TOIBKO U3 UG, Tepes KOTOPHIMH CTOUT
3HaK, coxpansercs kak ueioe (B CLIPS —integer, B C — long integer)Bce
ocTajipHbIe uyncna coxpanstores kak float (8 C — double float)Symbol —
mocje1oBaTebHOCTs cuMBOJIOB Komga ASCII, mpuuéMm Kak TOJNBKO B 3TOM
[OCJIE/I0BATEIBHOCTH BCTPEYASTCSI CHMBOJI-pasenTens, Symbolsakamyu-
Baetcs. CHMBOJIBI-pa3fAeIUTeNd: npoben, Tabymsius, TBOHHBIC KaBBIUKH,
(&<, >~

String — mocie0BaTeNPHOCTh CUMBOJIOB, 3aKIIOYEHHBIX B ABOWHBIC
kaBbIukd ("a and b") Ilpuuém, eciii BHYTpH CTPOKH BCTPEUYAKOTCS ABOWHBIC
KaBBIUKH, TO mepe] HuMu Hajo momectuth cumBoi (V) (“a and \"b").

S3eik CLIPS sBistercst 4yBCTBHTEIbHBIM K perucTpy. Hampumep,
TaKue CUMBOJIBI paccMarpuBatoTces B s3bike CLIPSkak pasnnunsie:

case—sensitive Case—Sensitive CASE-SENSITIVE

Jist Toro 4ToOBI UMETH BO3MOXKHOCTH HAOIIONATh 32 BCEMH H3MEHE-
HUSMH, TmpoucxomsmmMu B coctosaun CLIPS, mpexycMoTpena KomaHzma
Window—>All Above. Jlannas komana oTKpsIBaeT okHa Facts (cogepxur
¢axter u3 criucka ¢akroB) u Agenda (comep>KUT Bce MpaBHiia M3 CIIUCKA
AKTHBHBIX [IPABUII).

Beectu komanay B CLIPS M0okHO HEemOCpeACTBEHHO M3 AUAIOrOBOTO
OKHa, MOSBUBIIEr0Cs Mocie 3anycka. Ho B 9TOM cilyyae HarmuCaHHBIC PABU-
na mocie 3akpeitust CLIPS Oyayr motepsiabl. [109TOMYy TEKCT MpOrpaMMbI
HEeo0x0auMO coxpaHuTh B (aiine. B CLIPSuMmeeTcst BcTpoeHHbIH peaakTop.
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s 3arpysku comepskumoro daiina B 6a3y smanmii CLIPS, Hy)HO
BOCIIOINIb30BaThCs MyHkToM Load menio File.

st Toro uro6sr CLIPS akTuBr3upoBan HavansHbii ¢akr (initial-fact
¢ unenrtuduraropom F-0) HeoOxomumo BeIOpath Execution- Reset Jlan-
Has KOMaH/a yAAIsieT CYIIECTBYIOIMNE (haKThl U3 CIUCKA (haKTOB, BKIHOYACT
B CIHCOK (hakToB UcxoaubId ¢akr (initial-fact), Bkiarouaer B cimcok paxToB
Bce (akThl, omicanHbie B KoHCTpyKusx (deffacts).

3areM, no koMauae Execution— Run CLIPS naunér BelnonHeHue Beex
npaBUa MporpamMmsl. JIst COXpaHEHHs HPOTOKONIAa PabOTHI IPOTrPAaMMBI,
a TaKke TOJYYCHHs OTBETa B TEKCTOBOM (aiine HEoOXOIMMO cpa3y MOoCie
sanycka CLIPS seimonauts xomanay File - Turn Dribble On u B auanoro-
BOM OKHE BBECTH HMs (ailfia, B KOTOPBIH OyHET COXPaHATHCS CONCPIKMMOE
rinaBHoro okHa CLIPS. Tlocie oxoHyaHus paGoOTbI IPOTpaMMBl BHITOJIHUTH
Turn Dribble Off, 1o »toit komane (aiin 11 BEIBOAA OYAET 3aKPHIT.

DJeMeHThl MaTeMaTH4ecKoil Joruku. Jlormka BbICKa3bIBaHHUI.
[pu penieHn# JTOTUYECKUX 3a]1a4u ¢ HOMOIIBIO 3KcepTHBIX cucteM B CLIPS
NpenycCMOTPEHa BO3MOXKHOCTh MPUMEHEHHS MATEMaTHYeCKOro armmapara
aJreOphl BBICKAa3bIBAaHMH, IIO3BOJIIIONIETO MIPEACTABIATH (haKThl M IPaBUIIa B
BHUJIC JIOTHYESCKUX BBIPAKEHHH.

Iox evicka3vieanuem P MOHUMACTCS BCSKOE YTBEPAMUTENbHOE MpE.-
JIO’)KEHUE, OTHOCUTEIILHO KOTOPOTO MOXKHO CIENATh 3aKJII0UCHHE, HCTHHHO
oHo wmu HeT. CoJep)KaHHEM BBICKa3bIBAHUS HE WHTEPECYIOTCS, MHTEpecC
MPENCTaBISIeT UMb HCTHHHOCTD TN JIOKHOCTh BBICKa3bIBaHUs. BhICKa3bl-
BaHHE CYMTAETCS MCTUHHBIM, €CIIM OHO PaBHO 1, IOXKHBIM — €CIIH OHO PaB-
Ho 0. Han BBICKa3bIBaHMSMHM MOKHO HPOU3BOAUTEH JIOTHYECKHE OIepaluy
(nst BRICKA3bIBaHKH X U Y):

Ompuyanue (—X) — BBICKa3bIBaHHE, KOTOPOE UCTHHHO TOT/A M TOJIBKO
TOrJa, Koraa X JIOKHO. B pa3sroBopHON peun BBICKAa3bIBAaHHIO —1X COOTBET-
CTBYIOT (hpasbl. «He X», «HEBEPHO, 4TO X».

1. Kowuwionxyus (XAY) — norudeckoe yMHOXeHHE. BbickasbiBaHue,
KOTOpOE MCTUHHO TOTJa M TOJBKO TOT/A, KOT/Ia UCTHHHBI 00a BBICKA3HIBA-

Hust. B pasroBopHoi peun el CoOOTBETCTBYET 003 <«ai» (XAY — «X 1 Y»),

2. Jusvronkyus (XVY) — norudeckoe cioxeHue. BeickaspiBaHue, KO-
TOpO€ MUCTHHHO TOTZA M TOJILKO TOT/A, KOTZA JIOKHBI 00a BBICKAa3bIBAHUS.

B pasroBopHOi#t peun eit COOTBETCTBYET COI03 «itu» (XV'Y — «X min Y»).

3. Umnnuxayus (X—Y) — jgoruueckoe ciefoBaHue. BrickasbiBaHuUe,
KOTOPOE JIOKHO TOTJa TOJBKO TOTAa, Korga X — HCTHHHO, a Y — JIOJKHO.
B pasroBopHO# pedn MMILTUKAIUE COOTBETCTBYIOT CIICIYIOIINE BBHICKA3bI-
BaHUs. «X TOJBKO TOTHA, Korjaa Y», «u3 X cieayeT Y», «cnu X To Y». [Ipu
5TOM X —IIOCBIIKA, a Y — 3aKIIFOYEHHE.
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5.1.Ta6auua MCTUHHHOCTH [IJIs1 JIOTHYECKHUX OTepanuii

HiES =] >
=N ISR Sy oo
Sis= A
SER=R R
HiEE =
HIRIE=
SN=E=
SER=R =R

4. Oxeusanenyus (X<»Y) — BbICKa3bIBaHHE, KOTOPOE MCTHHHO TOTIa
W TOJBKO TOTJA, KOIJIa MCTHMHHOCTHBbIE 3HAueHHs BbICKa3biBaHuit X u Y
COBMAJAlOT. B pa3roBopHON peun SKBHUBAICHIUS COOTBETCTBYET BBICKA3bI-
BaHMAM BHIA. «X DKBHUBAJIEHTHO Y», «X TOrJa M TOJIBKO TOrIa, Korma Y»,
«X HE0OXOAMMO U JOCTATOYHO I Y.

TaOnuieit ICTUHHOCTH JIOTHYECKUX OTIepaluii Ha3bIBaeTcs Tabnuma, B
KOTOPOH OTpakeHBI PE3yNIbTaThl OIEpaIiii Ha BCEX BO3MOXHBIX Habopax
3HAYCHUI BbICKa3bIBaHuii (Tabum. 5.1).

IIpu nomoiu paccCMOTPEHHBIX ONEpaIii BO3MOXKHO CO37aBaTh KOM-
OMHALMK U3 BHICKA3bIBAHUI.

Jnisi COXHBIX BBICKAa3bIBAHUH, MOXKHO CO31aBaTh KOMOWHAIUH, MO-
CTPOCHHBIC M3 HECKOJBKHX HCXOJHBIX BBICKA3bIBAHUI MOCPEICTBOM IPH-

MEHEHHS JIOTHIECKHUX ONeparuii -, A, V, —, «>. X Ha3bIBaIOT hopmynamu
aneeOpwvl 8bICKA3LIGAHUIL.

[Ipu BEIYKCIEHUH TTO (POPMYIIC YIUTHIBACTCSA MPUOPUTET JOTHICCKON
onepauuu. [lepeuncieHHpie BBILIE JOTMYECKUE OMEPALMU PACTIOJIOKEHBI B
mopsiike yObIBaHUS TpUOpHUTETa. VI3MEHUTH MOPSIOK JIOTUYECKUX BBHICKA-
3BIBAaHUH MOYKHO C ITOMOIIBIO PACCTAHOBKH CKOOOK.

HcxonHble BBICKAa3BIBAaHHUSI MOTYT OBITH IIOCTOSIHHBIMH, TO €CTh UMETh
ompeneéHHbBIe 3HAUCHHUS «WICTHHA» WIN «IOXKb». Ecnu sanemMeHTapHOe BbI-
CKa3bIBaHME HE MMEET ONPEACIEHHOTO 3HAYCHHS, TO 3TO MEPEMEHHOE BBI-
cka3biBaHue. Hanpumep:

1) A:=«]ocex raem», B:=«/icex niobum xocmu»

C:=AAB ([orcex naem u mobum xocmit) — 3mo NOCMOAHHOE BbICKA3bl-
saHue
2) A(X):=«Cobaxka (X) raem», B(X):=«Cobaxa (X) mobum xocmu»

CX):=AX)AB(X) («Cobaxa ¢ umenem X naem u mobum Kocmu»)—
9MO NepeMentoe 8biCKA3bIGAHUE.

Ilponoszuyuonanvhoii popmynoii (I1®) HA3BIBACTCS JTIOTHYECKOE BbI-
pakeHue, coaepikaliee MepeMEHHBIC, COOTBETCTBYIOIINC JIOTHYCCKUM BBI-

ckaspiBanmsaM, 0, 1, KOHCTAHTBI M JIOTHYECKUE OMEPAIUH -1, V, A, —, <>,
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Ha3bIBacMbIC MPOTIO3UIIMOHATBHEIME CBSI3KaMH, CKOOKH (,), HCIIONB3yeMbIe
7Sl omnpeneneHus: npuoputera onepauuid. [I1d onpenensercss UHIYKTUBHO
CIIEYIOITUM 00pa3oM:

1. OrtmenbHO B3siTas mnepeMeHHas (BBICKAa3bIBAHWE) W KOHCTAHTA
(0, 1) —aro0 I1D.

2. Eciu A u B, cOCTaBIICHHBIC M3 JIOMYCTHMBIX CHMBOJIOB, — 1M, TO U
-A, =B, AvB, AAB, A—B, A—~B —toxe I1D.

Hukakux npyrux [1®, kxpoMe 00pa30BaHHBIX 10 MPABUITY 2, HET.

IIpumep:

pVJAr—p —mpono3unuoHagsHas hopMyiaa

pVOAT —[1p —HEMpONOo3UITHOHANBHAS OopMyIIa

Tabnuuyeit ucmunnocmu ona IN® spnsercs nepeyeHb 3HaYCHUN TaH-
Hoii [1® mpu BceX BO3MOXKHBIX 3HAUCHUSIX BXOASAIINX B HEE ICPEMCHHBIX.

[Ipono3unuonanbHas (opMyna Ha3BIBACTCS MIA6MION0ZUeN, SCITH Ha
BCEX 3HAYCHMSIX BXOIIIMX B He€ MEepeMEeHHBIX oHa paBHa 1. OGo3Hadye-
HUE: |=A nponosurroHanbHas Gopmyiia 4 €CTh TABTOJIOTHS.

[IpuBeném psa TaBTOJOTHHA, MOTYIIMX OKAa3aThCs MOJE3HBIMH IIPU
npeoOpa3oBaHUM BEICKa3bIBAHUIA.

3aKOH JABOMHOIrO oTpulanus; |=p<p (1)

3aKOH UCKITFOYCHHOTO TPEThEro: [= pVv-p (2)

WneMImoTeHTHOCTh  Omepanuil  MU3IBIOHKIMH W KOHBIOHKIIWU:

Frapep (3)

|=pvp <p (4)

P U3 KOHBIOHKIHHK: |=pAg—p (5)

p U3 mu3bIoOHKIUK: |= p—pv( (6)

KoMMyTaTHBHOCTb Onepanuii AN3bIOHKIUN U KOHBIOHKIIAH:
|=prgeqnp (7)

|=pva—qvp (8)

ACCOIMAaTHBHOCTH ONIepalnii ANIBIOHKINHN U KOHBIOHKIIHY:
I= pra)Ar—pa(ann) (9)

I= Pva)vrepv(gvr) (10)

Pa3snoxeHue onepanuit AM3bIOHKIWN U KOHBIOHKIIHMH:

I= pv(9rn«<(pvaA(pvr) (11)
I=pA(@vr)=(pag)v(par) (12)

IIpaBuna ne Moprana:

|== (Ap) -pv-q (13)

|== (vP)>-pA-q (14)

3aKOH KOHTPAIO3UIKK: |=—pP «>=p—-q (15)
TpaH3uTHBHOCTH UMILTHKALUH; [= (0—Q)A(q — ) «>p—r (16)
3aKOH KOCBEHHOIO J0Ka3areNbeTBa: [= ((p—q)A(-p——q) —p (17)
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3akon paszbopa ciayuaes: |= EVQ)A(p—r)A(g—r)—r (18)
TpaH3uTUBHOCTB 3KBUBaNCHIMH: [= (P—Q)A(qer)—( por) (19)
3aK0H MPOTHBOMOJIOKHOCTH: |= (p—0)— (-p<——q) (20)
[pencraBieHue eANHALBL

|: 1<—>p\/—|p (21)

|= 1o p—p (22)

IIpencraBnenue Hyms:

|=0— pv-p (23)

|=0->=(p—p) (24)

[peacraBieHie HMIUTHKALME Yepe3 AU3BIOHKIHUIO M OTPULIAHHUE:
|= P—0)—(=pVvp) (25)

[pencraBrneHne SKBUBATICHIINH:

|=(p—q)=(p—a)A(d—p) (26)

|=(p—a)=(=pAra)A(pv-q) (27)

I=(p—a)=(PAQ)V(-pA-q) (28)

[pencraBneHne KOHBIOHKIUH: |[=PAGe>—(p—() (29)
[pencraBnenne qu3blOHKIMA: |= PV gqe—(-p—q) (30)

[Ipy NpOEKTUPOBAHNYU UHTEIIEKTYAIbHBIX HH()OPMAIMOHHBIX CHCTEM
si3pik CLIPS mpenocTaBnseT BO3MOXKHOCTh MPUMEHEHHS SBPHCTHUCCKUX
AITOPUTMOB TOMCKA B MPOCTPAHCTBE COCTOSIHUMA. [IpH 9TOM GONBIIMHCTBO
MOMCKOBBIX 33184 MOKHO c(HOPMYJTMPOBATh KakK 3aa4M MIOMCKa BIPOCTPAH-
CTBE COCTOSTHHH TIYTH OT UCXOJHOTO COCTOSIHUS 33JaHHOM 3a71auu JI0 Iielie-
BOTO COCTOSTHHSI TIyTEM ITOBTOPEHHUS BO3MOXKHBIX MNpeoOpasoBanmid. [Tpu
9TOM JIsl OPTaHM3AINK TOWCKA B MPOCTPAHCTBE COCTOSHUMN YHIOOHO wC-
0JIb30BATh JEPEBO MOUCKa (MK ero Ooliee o0Iyto GopMy —rpad).

OnHuM U3 MOAOOHBIX AITOPUTMOB MOWCKA SIBIISIETCS TAK HA3BIBAEMBIN
anroput™ A, IJie HCIIONIB3YIOTCS APHOPHBIE OLECHKH CTOMMOCTH ITYTH 0 1[e-
JIGBOTO COCTOSIHUS, YTO 0OSCIIEUHBACT BHICOKYIO 3()h(EKTUBHOCTH TIOMCKa [3].

OCHOBHasi Wjesl AITOPUTMA COCTOUT B HCIIOJB30BAHUM UIS KAXKIOTO
y3ia N Ha rpade MpOCTPAHCTBA COCTOSIHUM OIEHOYHOW (DYHKIUH BHIA
f(n) = g(n) + h(n). 3neck g(N) COOTBETCTBYET PACCTOSHUIO Ha Tpade OT y3-
Jla n 10 Ha4yaJbpHOTrO cocTosHus, a h(N) — orneHka paccTosHUs OT y37a N 10
y3Ia, TPEICTaBISIONIEr0 KOHeuHoe (IeneBoe) cocTosHue. YeM MeHBbIIe
3HAUeHHE OlEHOYHON GyHKmmu f (N), TeM «rydime», T.e. y3el N JIEKAT HA
GoJiee KOPOTKOM TIYTH OT MCXOJHOTO COCTOSIHHSI K ImesieBomy. Mmest anro-
pPHTMa COCTOMT B TOM, 4TOOBI ¢ IOMOIIEIO f (N) OTBICKAaTh KpaTYaMIKii My Th
Ha Tpade OT UCXOIHOTO COCTOSIHUS K I[EJIEBOMY.

Aaropurm A*[3].

Breném cnenyromue 0603HaYCHUS:

S— y3eJ1 HaYalIbHOTO COCTOSIHUS,

g —y3el KOHEYHOTro (LIeJICBOT0) COCTOSHUS;
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OPEN —crucok BEIOpaHHBIX, HO HEOOPAOOTaHHBIX Y3JIOB;

CLOSED- crircok 00paboTaHHBIX Y3JI0B.

[Marwu:

1. OPEN ={s}.

2. Ecmu OPEN:={}, To npekparuts BbimojHeHue. [IyTh K meneBoMy
COCTOSTHHIO Ha Tpade He CYLIECTBYET.

3. VYaanute u3 cmcka OPENys3en n, amst koroporo f (n) < f(m) mns
n00oro y3na m, yxe npucyrcreyrorero B cnimcke OPEN,u mepenectu ero
B ciiicok CLOSED.

4. CdopmMupoBaTh CIIMCOK OYEPEAHBIX Y3JIOB, B KOTOPBIH BO3MOXKEH
mepexon U3 y3jia N, U YAAIUTh U3 HEro Bce y3Jbl, 00pasyrolye MeTiy; ¢
Ka)JIbIM U3 OCTABILIMXCS CBSI3aTh yKa3aTenb Ha y3ei N.

5. Ecmu B choOpMHUPOBAHHOM CIHCKE OYECPEIHBIX Y3JIOB MPUCYTCTBY-
eT g, TO 3aBepIuuTh BhinosHeHue. CHopMupoBaTh pe3yibrar — MyTh, IIOPO-
KIEHHBIN MPOCIICKUBAHUEM yKa3aTenel oT y3na g 10 y3a S.

6. B npoTuBHOM cityyae [Uisi KaXJ0ro 04epeHOro y3ia N', BKIIOYEH-
HOT'O B CITHCOK BBIMOJIHUTD CIACAYIOLIYIO MOCIESI0BATEIBHOCTD OMCPALHA:

6.1. Beruucauts f (nY).

6.2.Ecim n' He mpucyrctByer Hu B crnucke OPEN, Hu B crmcke
CLOSED, no6aButh €ro B CIIUCOK, MPUCOEANHUTL K HeMy oueHky f (n') u
YCTaHOBUTH OOPaTHBIH yKa3aTenb Ha y3el /.

6.3.Ecin n' yxe mnpucyrctByer Bcnucke OPEN wmam B crmcke
CLOSED,cpasuuth HoBoe 3Hauenue f (N') = newc mpexxuum f (n') = old.

6.4.Ecmu old < new npekpatuth 00paboTKy HOBOTO y3ia.

6.5.Eciu old > new 3aMeHUTh HOBBIM Y3JIOM MPEKHHUIT BCIUCKE, TIPU-
4yéMm, eciu npexHuit y3en obu1 B criricke CLOSED, mepenecTr €ro B CIuCoK
OPEN.

5.2.0cobenHocTH co3naHus 6a3 TaHHBIX U MpaBuI Ha si3bike CLIPS

[Ipu pabore ¢ CLIPSnpumensercs nonsitue dakra.

@akm npeAcTaBIAET COO0W OCHOBHYIO SIWHUITY JaHHBIX, HCTIONb3Ye-
Myto npaBuinaMi. DakThl MOMENIAITCS B TEKYIIUHA criucok ¢aktos fact-list.
KommuectBo (akToB B crucke u 00BbEM WHGMOpMANWHU, COAepIKaIIehcs B
(bakTe, OrpaHHYMBACTCS TOJBKO pa3MepoOM MaMsATH KoMiibrotepa [4 — 8].

®DakT MOXKET OMHCHIBATLCS UHOEKCOM WU adpecom. Beskuii pas, Ko-
raa ¢akt godasnsercs (M3MEHsETCS) eMy NPHCBAMBACTCS YHHKAIBHBIN Lie-
nourcieHHbl naneke. Munekce B fact-listnaunnarores ¢ Hyos.

WNnentudukarop akra — 370 KOpOTKas 3amvch (akra, KOTopas co-
cTouT U3 cuMBona ¢akra — fu nngekca ¢axra (f-10). Hanpumep:

-0 (today is Sunday),
f-1 (weather is warm).
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@DaxTHl MPECTABILIIOTCA B OBYX (hOpMaTax: no3uUyUOHHbie U Henosu-
YuoHHble.

Ilo3uyuonnsie ghaxmel — COCTOAT U3 BHIPAKCHHUS CHMBOJIFHOTO THUTIA,
3a KOTOPBIM CJIEAYET MOCIEeIOBATEIIFHOCT (BO3MOKHO, ITyCTast) M3 MOJIEH,
pa3nenéHHpIX Tpobenamu. Bes 3amuchk 3akmodaeTcs B ckoOku. JIyis TOro
9TOOBI OOPATUTKLCS K HHPOPMAITUH, COJIEpIKaIIecs B MMO3UIIMOHHOM (bakTe,
MOJIb30BATENb JOJDKCH 3HATh, KaKUe NAHHBIC COMEPXKaThes B (pakTe W B Ka-
KOM TII0JIC OHU XPAHATCS.

IIpumep:

(altitude is 10000 feet)
(grocery_list bread milk eggs)
(today is Sunday)

(weather is warm)

ITonst B TO3UITMOHHBIX (PaKTax MOTYT OBITh JTFOOOTO IMPOCTOTO THUIIA, 32
HCKIIIOUEHHEM TIEPBOTO TOJIs, KOTOPOE BCET/Ia OJLKHO OBbITH ThIa Symbol.

B Tekcre mporpamMmbl (haKThl MOYKHO BKJIFOUATh B 0a3y HE 10 OJWHOY-
Ke, a menbiM MaccuBoM. it atoro B CLIPSumeercs komanna deffacts

(deffacts today
(today is Sunday)
(weather is warm))

Bripaxxenue HaumHaetcs ¢ komauael deffacts sarem npuoautcs umst
crrcKa (haKToB, KOTOPBIH MPOTPAMMHUCT COOUPACTCS OTPEACITUTD (B HAIIICM
npumMepe — today),a 3a HIM CIIEYIOT 3JEMCHTBI CTUCKA, TIPUIEM UX KOJIHU-
YEeCTBO HE OIPAHUYUBACTCS.

Koncrpykuus defclass.IIpexie yeM MosBUTCS BO3MOKHOCTD CO371a-
HUS 9K3eMILIIPOB, B cuctemy CLIPS HeoOxoaumo mepenats nHGOPMALIHIO
0 CITKCKE JIOMYCTHUMBIX CJIOTOB JUISL JAHHOTO KOHKPETHOTO Kitacca. Jlyst aToi
nenu npumMensiercst kouctpykius defclassB cBoeit nHaubonee dhyHaamen-
TaIbHON (opMe 3Ta KOHCTPYKIMS BEChbMa HAIIOMHHAECT KOHCTPYKIIHIO
deftemplate [4 — 7]:

(defclass <class-name> [<optional-comment>]
(is-a <superclass-name>) <slot-definition>*)

B aToM omnpezenennn TepM <SUperclass-namestpenenser Kiace, oT
KOTOPOTO IAaHHBIA, BHOBb CO3JaBAEMBI KJIACC JIOJDKCH HACIIEIOBaTh WH-
¢dhopmanmto. KimaccoM, oT KOTOPOro B KOHEYHOM HTOTE HACIEeTyIOT HHDOP-
MAIFIO BCE OTpenessieMble IO0Ib30BaTeNIeM KIIAcChl, SIBISIETCS CHCTEMHBIN
kiace USER. OnpenensieMblii mop30BaTeIeM KiIace MODKEH HACIeI0BaTh
HHPOPMALIUIO JIMOO OT JPYroro OIMpPEIeNIIEMOr0 IOJB30BaTENIeM KIlacca,
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m6o ot knacca USER.Cunrakcuyeckoe onucanue <slot-definition>onpe-
JIETICHO CJICTYIOIHUM 00pa3oMm:

(slot <slot-name> <slot-attribute>*) | (multislotslet-name> <slot-
attribute>*)

C momormnsio 31oro cuHrakcuca sx3emmsip PERSON moxeT OBITH
OIHCaH C UCTIOJB30BaHHEM Takol koHcTpykiuu defclass:

(defclass PERSON "PERSON defclass"
(is-a USER)
(slot full-name)
(slot age)
(slot eye-color)
(slot hair-color))

IIpu ompenenennu ciotoB KoHcTpykimu defclassmoryr taxke npu-
MEHSTBCS CIEAYIOINe aTpuOyThI clioTa U3 KoHcTpykiuu deftemplate: type,
range, cardinality, allowed-symbols, allowed-stangllowed-lexemes, al-
lowed-integers, allowed-floats, allowed-numberswatd-values, allowed-
instance-names, defaultdefault-dynamic.

IIpumep pUMEHEHHS TaKUX aTPUOYTOB:

(defclass PERSON "PERSON defclass"
(is-a USER)
(slot full-name
(type STRING))
(slot age
(type INTEGER)
(range 0 120))
(slot eye-color
(type SYMBOL)
(allowed-values brown blue green)
(default brown))
(slot hair-color
(type SYMBOL)
(allowed-values black brown red blonde)
(default brown))

)

ATpubyTsl crota s KoHcTpykuuid defclassHassiBaroT Takxke dace-
TaMH CJIOTa.

B CLIPS cymecTBytoT cnenyronye 3ape3epBUpOBaHHBIE CIIOBA, KOTO-
phle He MOTYT HCIIOJIL30BaThCs KaK MepBoe Mojie rodoro dakra: test, and,
or, not, declare, logical, object, exists, forall
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Heno3unuonubie Gpakrhl (1abIoHHBIC (AKTHI) — PEATH3YIOTCS Yepes3
KOHCTPYKIIUIO, MOJO00HYI0 CTPYKType miu 3anucH B si3eikax C u PASCAL.
[ITabnoHHBIEe (haKTHI TO3BOJISIOT 33/1aBaTh UMEHA KaXKIOMY U3 MOJIeH (akTa.

st 3apanus m1abiioHa, KOTOPBIA 3aTeM MOXKET HCIOJIB30BAThCS TPU
JIOCTYTIE K TIOJISIM 110 UMEHAM, HCIOIb3YeTCs] KOHCTPYKIIHS

(deftemplate <name>
(slot-1)
(slot-2)

(slot-N)),

rae <name> —ums mabnoHa, (Slot-N) —umeHoBanHOe mone (WM CioT).
CroTel MOTYT OBITH OTPAaHUYCHBI 10 THITY, 3HAYCHHIO, YUCIOBOMY JHAIa30-
HY, MOTYT COJIepKaTh 3HaUCHHE MO yMOI4aHuk0. [Iopsaaok ciemxoBaHus CiIo-
TOB 3HAYCHMUSI HE NMEET.

IIpumep:

(deftemplate student

"a student record"”

(slot name (type STRING))

(slot age (type NUMBER) (default 18)))

Kaxnoe ompezmencHne mabioHa COCTOUT M3 MPOU3BOJIBHOTO HMEHH
1abyoHa, HeoOs3aTeNbHOr0 KOMMEHTApUsl U HEKOTOPOTrO KOJIMYeCcTBa OIfl-
penenenuii ¢oToB (HauMHAIOTCA ¢ KiodeBoro ciosa Slot wnu field). Crnor
BKJIIOYAeT II0Jie JAaHHBIX, HampuMmep Name, W THIl JaHHBIX, HampuMmep
STRING.Mo>Ho0 yka3aTb U 3HAYECHHUE 110 YMOJIYAHHIO, KaK B MPUBEAEHHOM
BBILIIE TIPUMEPE, T/Ie BO3PACT CTY/ACHTA 10 YMOJI4aHHO paBeH 18.

Ecau B mporpamMmy BKIIFOYSHO NPHBEAEHHOE BBILIC OIMpEICICHUE
mabJoHa, TO BEIpKEHUE

(deffacts students
(student (name "fred"))
(student (name "jack")

(age 19)))

TOpUBEAET K TOMY, uTO M 0a3y (akToB MOCie BBITIONHEHHUS KOMaHIb reset
Oynet no0aBIeHO

(student (name "fred") (age 18))
(student (name "jack") (age 19))

[Ipu pabote ¢ 6a3amu nauubIx 361k CLIPSpenocrasnser monp3oBa-
TEIII0 BO3MOKHOCTH HCIIOJIBb30BAHUSA CICIYIOIIUX Ollepaunii Hal (GpaKkTaMu:
nobaBneHne K cmnucky ¢aktoe (asser); ymameHue W3 crmcka (DaKToB
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(retract); usmenenue cmucka ¢axros (modify), myGnupoBanue crucka
¢akros (duplicate); ounmienue crmcka dakros (clear).

Kpome Toro, komanasl assertu retract ucrons3yroTcs B BBITOJIHSE-
MOM 9acTH mpaBiia (3aKITIOUCHUHN MIPABIIIA) U C UX TIOMOIIBIO BBITOTHSIETCS
OporpaMMHOEe U3MeHeHue 0a3bl (aktoB. Jlisi BbIBOga cCIHCKa (DAKTOB,
HUMeroIMXcst B 6ase, ucrons3yercs komanaa facts. Jlns ymanenus u3 6a3si
MaccuB (aKkTOB MpUMEHsIETCs omepaTop (komanaa) undeffacts

PaboTa ¢ 6a30if mMpaBMJI OCHOBBIBACTCS Ha WX TMPEICTaBICHHH COOT-
BETCTBYIONIUMH (pOpMATaMH.

B s3pike CLIPSmpaBuia umeroT cieayronuii popmat [4 — 8J:

(defrule <ams npasmaa>

< HeoOs3aTeNbHBI KOMMEHTapHH >
< HeoOs3aTeIbHOE OOBSIBICHUE >

< mpexamoceuika_1 >

< IpeanochIIKa_M>

=

<newictBue_1 >

<geiicTBue_N>)

IIpumep:

(defrule chores

"Things to do on Sunday"
(declare (salience 10))
(today is Sunday)
(weather is warm)

=>

(assert (wash car))
(assert (chop wood))

)

B arom mpumepe Chores — mpou3BoisHO BEIOPAHHOE MMSI TIPaBHUIIA.
[IpeanoceIky yCIOBHON YacTH MpaBUiia — 3TO

(today is Sunday)
(weather is warm)

COIOCTABIISIIOTCST 3aTEM HHTEpIpeTaTopoM ¢ 0a3oi (akTos, a AeWcTBHA,
MEPEUYHCIICHHBIC B BBIMONHIAEMOI YacTH HpaBmia (OHA HAYMHACTCS TOCTC
napbl CHMBOJIOB =>), BCTaBAT B 6a3y JBa (akra:

(wash car)
(chop wood)

B CllyJae, eClii MpaBIio OyaeT aKTHBH3MPOBAHO. [IpUBEIEHHBIN B TEKCTE
npasuia kommenTapuii "Things todo on Sunday'fo cnenats B BocKpe-
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CEHBE) TIOMOXET B JabHEHIIIEM BCIIOMHHTD, YETO PAJIH 9TO TPABUIIO BKITO-
YeHO B Iporpammy. Bripaxxenne

(declare (salience 10))

yKa3bIBaeT Ha CTETICHb BAYKHOCTHU IpaBmia. I1ycTs, Hampumep, B IporpamMme
HMeeTcs IPYTroe IMPaBuio

(defrule fun

"Better things todo on Sunday"
(salience 100)

(today is Sunday)

(weather is warm)

=>

(assert (drink beer))

(assert (play guitar))

)

ITockoIBKY MPEeanOCHUIKE 000X TPABHII OJMHAKOBBI, TO IIPU BBIIOJ-
HECHHMH OTOBOPEHHBIX YCJIOBHI OHH OyIyT «KOHKYPHPOBATH» 32 BHHMAaHHE
HHTEPIPETAaTOpa, MPEANOYTeHHE OYAET OTAAHO MPABHILY, Y KOTOPOro mapa-
Mmetp saliencenmMeer Gosiee BRICOKOE 3HAYCHHE, B JAHHOM CIIydae — IPaBH-
ay fun. Ilapametpy saliencemosxer GbITH MPUCBOCHO JIFOOOE LIEIOYHUCICH-
Hoe 3HaueHue B auamnasone [-10 000, 10 000]Ecnu mapametp Saliences
OIpe/ICICHUH MpaBHJIa OMYIIEH, eMy IO YMOJYaHHIO IPHCBAMBACTCS 3HA-
geHue 0.

OOGBIYHO B OIPEACIICHNH TPaBIIIA IIPUCYTCTBYIOT U [IEPEMEHHBIC (OHU
HaYMHAOTCS ¢ cuMBona ?). Eciu, Hanpumep, nmpaBuiio

(defrule pick-a-chore
"Allocating chores to days"
(today is ?day)
(chore is ?job)
=
(assert (do ?job on ?day)))
Oynet comocTaieHo ¢ pakramu
(today is Sunday)
(chore is carwash)

TO B ClIydae aKTUBH3AIMH OHO BKJIFOUUT B 023y HOBBIH (hakT
(do carwash on Sunday)

AHaJTOTUYHO , IpaBUJIO

(defrule drop-a-chore
"Allocating chores to days"
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(today is ?day)

?chore <- (do ?job on ?day)
=>

(retract ?chore))

OTMEHHUT BBIMOJHEHHE pador 1o gomy (?chore). OGpaTuTe BHHMaHHE Ha
TO, 4TO 00a DK3EMIUIAPA NEPEMEHHOM ?day MODKHBI MONYYUTh OJHO U TO
e 3Hauenue. [lepemennas ?chore B pesynbTaTe COMOCTABICHHS I0JKHA
MOJIYYHTH CCHUIKY Ha (akT (3TO JemaeT omeparop <-), KOTOPHIH MbI COOM-
paeMcst UCKITIOUHTE U3 6a3bl. TakuM 06pas3oM, eCltk 5TO TPaBUIIo OYIET co-
MOCTaBIIEHO ¢ 0a30 (PaKTOB, B KOTOPOH comepKaTcs

(today is Sunday)
(do carwash on Sunday)

TO TIPY aKTUBU3AIMH TIPaBWIIa U3 0a3el OyneT yaanéH pakt
(do carwash on Sunday)

OtMmeTruMm, 9To (pakT
(do carwash on Sunday)

6y[[eT COITOCTABJICH C JIIOOBIM M3 MpCACTABJICHHBIX HUKE 06p33HOB

(do ? ? Sunday)
(do?o0on?)
(do ? on ?when)

Ecnu 3a npedukcom ? He ClieayeT UMs IEPEMEHHOM, OH paccMaTpHBa-
eTCsl KaK YHUBEPCAJTbHBIH CHMBOJ TOJICTAHOBKH, KOTOPOMY MOXKET OBIThH
COIIOCTAaBJIEH JI000H DJIEMEHT.

ITpu HarmMcaHuM TPaBUIT B 9aCTH MOCHUIOK HHOTIA TPEOYIOTCS HEKOTOPBIE
JIOTHYECKHE OTIepaIiy, HarpuMep, HeoOX0IUMO yKa3aTh (PAKTBI, UTO «CETOIHS
Ccy000Ta MITH BOCKPECCHBE», WIBETOK HE CHHUIT», «IIap OONBIION U 3eTIEHBII.
DTo peanu3yeTcs CHEUUANbHBIMU JiormdeckuMu omepatopamu. <«UJIA»,
«HE», «», koTopbie 0003HAYAIOTCS Kak |, ~, & cooTBercTBeHHO. Takum
00pa30M, yKa3aHHbBIC BBIIIC (PaKThI 3AIUIITYTCS CICAYIOIIAM 00pa3oM:

(today is Saturday|Sunday)
(flower is ~blue)
(ball is big&green)

Hcnosb30BaHKe SK3EMILISIPOB U KJIACCOB BMECTO (PaKTOB M KOHCTPYK-
i deftemplateipenocrapiser HECKOMBKO IPEUMYIIECTB. [IepBEIM U3 HUX
sBiseTcss camo Hacnenoanue. Koncrpykuus defclassmosker nacienosarsb
uH(OPMAIIUIO OT OJHOTO WM HECKOJBKUX PA3IMYHBIX KIACCOB. JTO IO3BO-
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JSeT co3xaBaTh Ooiee CTPYKTypHUpPOBAHHBIC, MOMAYJIBHBIC OMNpEICTICHUS
JTAaHHBIX. BTOPBIM MpenMyIecTBOM SIBISIETCS TO, YTO 32 OOBEKTaMU MOYKHO
3aKpenHTh OTHOCAIIYIOCS K HAM HPOIEAYPHYIO0 HH)OPMAIHIO ¢ TOMOIIBIO
00paboTYNKOB COOOMIEHNH. TPEThUM TMPEHMYIIECTBOM SIBISIETCS TO, UYTO
COTIOCTaBJICHHE C IIa0JOHAaMHU Ha OCHOBE OOBEKTOB obOecreduBaeT OOJIb-
IIylI0 THOKOCTh, YeM COIIOCTaBJICHHE C IMabJloHaMH Ha OCHOBE (DaKTOB.
B 00BbekTHBIX Ma0JIOHAX MOXKET UCIOJIB30BaThCS HACICIOBAHUE, COTIOCTAB-
JICHHE C IA0JOHAMH MOXET OCYHICCTBIATHCS ¢ YYETOM CIIOTOB, IPUHAJIJIIC-
JKalUX HECKOJBKHM KjaccaM, CYIIECTBYET BO3MOXKHOCTh HCKJIFOUUTH ITO-
BTOPHYIO aKTHBH3AIMIO IIA0JIOHA TOJ JCHCTBUEM HM3MCHCHHH B HE3alaH-
HBIX CJIOTaX, a TAKXKE MOXKET 00ECIICUYMBATHCS TOICPKAaHHE UCTUHHOCTH Ha
OCHOBE 3HaYEHUH CIIOTOB.

5.3. Tunbl pyHKIUE MAHUIYJIHPOBAHUS TAHHBIMHA

CyliecTBYeT HECKOJIbKO THIIOB (YHKIHIA: 10/16308amMeNbCKUe U CUC-
memnole. Cucremusie ompeneineHsl BHyTpu cpeabl CLIPS m3Hauansho,
MOJIb30BaTENIbCKUE — (PparMeHThl KoJa, HalUCaHHbBIC MOJIb30BATEIIMU Ha
CLIPSumu C.

Xotst CLIPS He opHEeHTHpOBaH Ha YHCJICHHBIC BBIYHCIICHHUS, B HEM
MpeAyCMOTPEHBI CTAHAPTHBIC MaTeMaTH4ecKue U apupmerndeckue QyHK-
wuu: +, —, *, /, ** (Bo3Benenue B crenens), Abs, Sqrt, Mod, Min, Max.

IIpumep:
(+258).

Konctpykuus deffunction mo3posnsier monp30BaTeNto ONpeaeisiTh HO-
BbIe DyHKIMHU HemocpencTBenHo B cpene CLIPS [4 — 8].

(deffunction <ams pyukImU> (<apryMeHT> ... <apryMeHT >)
<BBIpa)X€HUE>
<BBIpaXKEHHE™>)

Ipumep:

(deffunction hypotenuse {?b)
(sqrt (+ (* 2 7a) (* ?b ?b)))

)

ApryMeHThI-IEpEMEHHbIE TOJDKHBI UMETh MpeduKe ?, Kak 9TO Mokasa-
HO B NIPUBEIEHHOM IIPUMEDE.

Boizoss! ¢yuknuit B CLIPS umeror npedukcayio Gopmy: apryMeHTsI
CTOSAT TocJie ¢€ Ha3BaHUs. BbI30B QyHKIMH POU3BOIUTCS B CKOOKAX:

(hypotenuse 7 4)

[ocie oTkphIBaroLIecsl CKOOKH cienyeT uMsl (QyHKIHUH, 3aTeM HOYT
apryMEHTBI, KaXIblii U3 KOTOPBIX OTICIEH OJHUM HJIHM HECKOJIBKUMH HpO-
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OemamMu. ApryMeHTaMu (GyHKITUH MOTYT OBITh JJAHHBIC TIPOCTHIX THIIOB, TIe-
PEMEHHBIE TN BBI3OBHI APYTHX (QYHKIUH.

OYHKIUSA BO3BpAIIACT PE3YNIbTAT MOCIECTHETO BBIPAKEHHS B CIIHCKE.
WHorna BeImosHeHUEe (QYHKINKW HMeeT MoO0o4YHbIe d(PQEKTh, Kak B MpHUBE-
JIEHHOM HUJKE TIpUMEpe.

(deffunction init (?day)
(reset)
(assert (todayis ?day))

)

B PE3YIbTATC IMOCIIC 3allyCKa (bYHKHI/II/I Ha BBITTIOJIHCHUEC KOMaHI{Oﬁ
CLIPS> (init Sunday)

OyZeT BBITIOJIHEHA KOMaH Ia resetwn, ciemoBaTenbHO, ouniieHa 6aza (pakToB,
a 3aTeM B Heé OyIeT BKIIOYEH HOBBIH (akT (today is Sunday)

A B pesynbrare 3amycka ¢yHKiud hypotenuSeHa BBHINOIHEHHE, KO-
MaHI0M

CLIPS> (hypotenuse 3 4)
6YL[CT BbIJaH HU3BECTHEII OTBET
CLIPS>5.0

IIpumep:

(deffunction between(?Ib ?value ?ub)
(or (> ?lb ?value) (> ?value ?ub)))

OTa QyHKIMS ONMpeAesseT, TOTAN0 JIH 3aaHHOE IIEITOYUCIICHHOE 3Ha-
YEHHE B ANANA30H MKy HIKHUM W BEPXHUM TIPEIeTaMH.

B HexoTOpBIX 3a7ayax OBIBAET MOJIE3HBIM ONEPATOP MpUcBOeHus bind.
Hanpumep, mepeMeHHON 7a MpUCBaUBacTCs 3HAUYCHUE 4

(bind ?a 4)

Jns Gonee moapoOHOTo M3ydeHHs (YHKIMOHAIBHBIX BO3MOKHOCTEH
s3pika CLIPS nenecooOpa3HO BOCHONB30BATHCS JINTEPATypPHBIMU HCTOYHHU-
kamu [4 — 8].

5.4.0cob6enHocTH penieHNs 32124 NJIAHUPOBAHMS AeiicTBUIl cHCTeMBbI
B 32/IaHHOI NpeAMeTHOI 00/1acTH

3amayy MIaHUPOBAHUS — ONPENIEIUTh MOCIEN0BATEILHOCTD AEHCTBUI
MOJyJIsl PEIICHUsS, HAPUMEpP CHUCTEMBI VIIpaBJICHUS. TpaTullMOHHOE ILIa-
HUPOBAHHE OCHOBAHO Ha 3HAHIIX, IIOCKOJIBKY CO3JJaHKE IUTaHA TpeOyeT op-
TaHM3alUN YacTell 3HAHWH M YaCTUYHBIX IIAHOB B IMPOIEAYPY PEIICHHS.
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[TmanupoBaHMe UCTIONB3YETCS B SKCIEPTHBIX CUCTEMaX IIPH PacCyKICHUH O
COOBITHSIX, TIPOUCXOSIINX BO BpeMeHH. lImaHmpoBaHHEe HAXOAWT IpUMe-
HEHHE B MPOW3BOJCTBE, YIIPABICHUH, POOOTOTEXHHUKE, B 3aJadaxX MOHUMA-
HUS €CTECTBEHHOTO SI3BIKA.

IInanel co3naroTcs MyTEM MOKCKA B TIPOCTPAHCTBE BO3MOXKHBIX JICUCT-
BHH 10 TeX TOp, TMOKa He OyJeT HaleHa MOCIeA0BaTEIFHOCTD, HEOOXOIMMas
IUTSL peIiCHHs 3a/1a4d. DTO MPOCTPAHCTBO MPEACTABISECT COCTOSIHUS MUPA, KO-
TOPBIC U3MEHSFOTCS TIPH BHIMTOTHEHUH KaXK0T0 JNeiicTBus. [IoMCK 3akaHYnBa-
eTcsl, KOra IOCTHIraeTes [eqieBoe coctosaue (onucanue Mupa) [3].

[IpuBeném GparMeHT mporpamMMel MO IIAHUPOBAHUIO ACHCTBHI po0o-
ta «P0o6oT u Amuk» [3].

Nwmerotest 2 xomHaThl — A u B. B koMHate A Haxomurtcs poOoT, B
KoMHaTe B — smumk. 3agaga — BRITOJIKHYTH SITUK B KOMHATY A.

Ota 3a/1a4a pemaeTcs ¢ MOMOIIbI0 MabJoHHEIX GakToB. BBeném maob-
JIOH IN, OTIPEACIIAIONINI MECTOTIOIOKEHHE MTPEIMETA:

(deftemplate in
(slot object (type SYMBOL))
(slotlocation (typeSYMBOL))

)

Crnot ObjectOyzneT 3anaBath Ha3BaHUE MPEAMETA WK poOoTa, location —
Ha3BaHHE MECTa, TI¢ ITOT MPEIMET MM POOOT HAXOAUTCS.

YT00BI 331aTh POOOTY KOHKPETHYIO 1IeNb NEHCTBUI 3a1auM MIabIoH
goal:

(deftemplate goal

(slot object (type SYMBOL))
(slot from (type SYMBOL))
(slot to (type SYMBOL))

)

ciot objectonpeznensier HazBaHue 00BEKTa, KOTOPBIA HEOOXOOMMO IMepe-
MECTHUTB, CIOTHI from u tO onmpenessoT OTKy1a 1 Kya.
Ha ocHoBe m1a6oHOB in u goalsanumemM HavanbHbie (aKThL:

(deffacts world

(in (object robot) (location RoomA))

(in (object box) (location RoomB))

(goal (action push) (object box) (from RoomB) (todRA))
)

IlepBbIil (hakT COOTBETCTBYET TOMY, YTO POOOT HAXOMUTCS B KOMHA-
Te A, BTOPOH, 4TO SIIIUK B KOMHaTe B, TpeTuil — neperamuTh AUK U3 KOM-
Hatel B B A.
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3aKIIIOYATEIBHBIM 3TAlloM CO3JaHHUS JAaHHOH TNPOTpaMMBI SIBISIETCS
co3maHue mpaBwil. B manHOi 3amade HEOOXOANMO peann30BaTh TPU MPABH-
J1a, KOTOPBIE OCYIIECTBILLIN OBI CIIEAYIOMHE ASHCTBHS poOoTa:

1) mepememnienne poboTa B KOMHATY, IlIe HAXOJUTCSA OOBEKT;

2) nepemelneHue podoTa ¢ 00BEKTOM B KOMHATY, YKa3aHHYIO B LIEJH;

3) ocraHOBKa MPOTPAMMBI €CITH TIE€Jb TOCTUTHYTA.

Peanuzyem nepBoe neiicTaue:

(defrule move

(goal (object ?X) (from ?Y))

(in (object ?X) (location ?Y))

?robot-position <- (in (object robot) (location )Y
=

(modify ?robot-position (location ?Y))

)

B nanHOM mpaBuiie UMEIOTCS TpU NPEANOChUIKK. B mepBoif mpeamno-
CBUIKE, UCTIONB3YIoNIeH mabmon goal,3amaTes 3HaYeHHS TePEeMEHHBIX ?X
n ?Y. Bo Bropoil ompenensiercst Hanuuue oObekra ?X B koMmHare ?Y.
B Tpetbeli mpenmnoceuike IpoBepseTcs, YTO MECTOIOJOKEHHE pobdoTa He
cooTBeTcTBYET ?Y UM 3alIOMHHAETCS CChIJIKA Ha JaHHBIN (aKT B IIEpEeMEHHON
?robot-position.Ecnu Bce mpeAnochUIKH JaHHOTO MpPaBHJIA WCTHHHBI, TO C
nomoIieio orneparopa Modify mensiercst 3nauenue cnorta location va 3uaue-
Hue nepeMeHHo# ?Y ¢akrta ?robot-positiont.e. po6oT nepeMeniaetcs B KOM-
HAaTy, B KOTOPOM HAXOAUTCS 0OBEKT, KOTOPBIt HEOOXO MO TTEPEMECTHUTH.

AHAJIOTUYHO peajn3yeTcs MPaBWIO TMEepEeMEIIeHusS po0oTa ¢ SIIMKOM,
B KOMHATY, YKa3aHHYIO B IIEJIH:

(defrule push

(goal (object ?X) (from ?Y) (to ?2))
?0bject-position <- (in (object ?X) (location ?Y))
?robot-position <- (in (object robot) (location }Y)
=>

(modify ?robot-position (location ?Z))

(modify ?object-position (location ?Z))

)

B maHHOM ciydae M3MEHSIOTCS 1Ba (DaKkTa, CCHUIKHA HAa KOTOpBIE 3a/1a-
I0TCS B IepeMeHHbIX ?0bject-positionn ?robot-position:snauenue ciora
locationmensieTcs Ha 3HaYEHHE TIEPEMEHHOM ?Z, COOTBETCTBYIONLIEH 3HAUE-
HUIO, KyZla HE0OOXO0IMMO TTePEMECTHUTD IIPEAMET POOOTOM.

OcranoBka BbInoHeHUs porpamMbl B CLIPS ocymiectBisiercst ¢ mo-
Mmorpio komanasl (halt). YcmoBueM ocTaHOBKH sIBIsIeTCS Hanmudue (akra,
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YTO MIpEIMET, yKa3aHHbIH B 1ieu (cor object)Haxoaurcs B KOMHATE, yKa-
3aHHOH B cioTe 10!

(defrule stop

(goal (object ?X) (to ?Y))

(in (object ?X) (location ?Y))
=

(halt))

ToJIHBII JTMCTHHT MPOrPaMMBI IpeacTaBiieH B [3].

5.5.Bo3MoKHOCTH HaCJeA0BaHNA HHPOPMAIAH

OnHO U3 mpeuMyInecTB ucnoib3oBanus si3eika COOL cocrout B TOM,
YTO KJIACCHI MOTYT HACJEI0BaTh HHPOPMAIIMIO OT JPYTUX KJIACCOB, YTO IMO-
3BOJISIET O0ECIICUYNTh COBMECTHBIH MOCTYN K HH(OpMAIHu. PaccMoTpuM,
KaKue JACHCTBHUS IMPHILIOCH OBl MPEANPUHUMATD MPU HAJHYHH KOHCTPYK-
un deftemplatexortopast npencrasnsiet nHGopMarmio o Mo [4]:

(deftemplate PERSON "PERSON deftemplate” (slotriaine) (slot
age) (slot eye-color) (slot hair-color))

B Takom cmywae, ecnmu Obl TOTpeOOBAIOCh TMPENCTABUTH JOIOJIHHU-
TEJIHYI0 MH(POPMAIIHMIO, OTHOCSIIYIOCS K TOMY, KTO SIBIISIETCS CIIYKAIl[M
KOMIIAaHWU WM CTYAECHTOM YHUBEPCUTETA, MPHILIOCH OBl MPEAPUHSTE OTl-
penenéunpie yeuans. OUH U3 BO3MOXKHBIX TOJX00B MOT OBI MPEAyCcMaT-
puBaTh jgomnoiHeHne koHcTpykimu deftemplatec mmenem PERSON s
BKJIFOUEHHUS IPYroi HeoOXo1umMoit nHdopmanmu:

(deftemplate PERSON "PERSON deftemplate"
(slot full-name)
(slot age)

(slot eye-color)
(slot hair-color)
(slot job-position)
(slot employer)
(slot salary)

(slot university)
(slot major)

(slot GPA))

Ho xo Bcem JJIOAAM OTHOCUJIUCH OBl TOJIBKO YCThIpE CJIOTA 3TOH KOH-
crpykuuu deftemplate: full-name, age, eye-colerhair-color. C npyroii
CTOPOHBI, CJIOTHI jOb-position, employen salaryotHocuaucs GBI TOIBKO K
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CITy’KallliM, a CJIOTHI university, majorm GPA —Toibko K cryaenram. 1o
Mepe po0aBiieHHsT WHGOPMAIMU O JIFOIAX, 3aHUMAIOIIUXCS JPYroi mes-
TENBHOCTBIO, TIPUXOIMIOCH OB BBOAWTH BCE OOJNBIIE M OOJBINE CIOTOB B
koHcTpykuuio deftemplate umenem PERSON ipuuém mo Gosibiieii yactu
9TH CJIOTHI OKA3aJIUCh ObI HEMPUMEHUMBIMH IS BCEX JIFOMIEH.

Emé omuH moaxo MOT ObI COCTOSITH B CO3MaHHM OTACIBHBIX KOHCT-
pykiuii deftemplatemis ciykammx u cTyJeHTOB, KaK B CIIEAYIOIIEM MPH-
Mepe:

(deftemplate employee "Employee deftemplate”
(slot full-name)

(slot age)

(slot eye-color)

(slot hair-color)

(slot job-position)

(slot employer)

(slot salary))

(deftemplate student "Student deftemplate
(slot full-name)

(slot age)

(slot eye-color)

(slot hair-color)

(slot university)

(slot major)

(slot GPA))

IIpy WCIONB30BAaHMM TAKOTO MOIXOJA KakKAas KOHCTPYKIUS
deftemplatecogepxut ToapK0 HEOOXOAUMYIO HHPOPMAIIHIO, HO MPUXOTUT-
cs myOMUpoBaTh HEKOTOPHIC U3 CcIO0TOB. Eciy Obl MpUILIOCHE MOAUDUITUPO-
BaTh aTpHOYTHl OJTHOTO M3 TAKUX MyOIUPYIOMIMXCS CIOTOB, TO MOTpeboBa-
J0ch OBl BHOCHTH W3MEHECHHS BO MHOTHX MeCTaX, 9YTOObI 00eCIeuuTh eIu-
HOOOpasue mpencTaBicHus WHPopmanuu. Kpome Toro, ecim ObI HYKHO
OBLIO HAIMUCATh MPABUIIO, MO3BOJISIONIEE OTHICKMBATH BCEX JIIOJCH C CHHU-
MU TJ1a3aMH, TO TPHUIILIOCH OBl UCTIOH30BAThH JIBA LIA0JIOHA BMECTO OJHOTO
(a ecru motpeGoBaiock 661 Takke BKIIOUHTE (akThl PERSON konuuectBo
1a0JIOHOB CTAJIO OBl PABHBIM TPEM), KaK IMIOKa3aHO HIIKE.

(defrule find-blue-eyes

(or (employee (full-name ?name) (eye-color blue))
(student (full-name ?name) (eye-color blue)))

=

(printout t ?full-name "has blue eyes." crlf))
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Kitaccel O3BOMNSAIOT COBMECTHO MCIONB30BaTh OOIIYI0 MHGOPMAIIHIO,
MPUHAAICKAIIYI0 K Ppa3IMdHBIM KaTeropusiM, 0e3 myOaupoBaHuUs, WIH
BKJIFOUCHHUSI HEHY)XHOH wHpopManuu. BepHEMCS K mepBoHadajIbHO pac-
cMarpuBaeMoMy omnpeneiennio koncrpykiuu defclass nmenem PERSON:

(defclass PERSON "PERSON defclass"
(is-a USER)

(slot full-name)

(slot age)

(slot eye-color)

(slot hair-color))

Yrto0bl ONMpe/IeinTh HOBBIE KIACCHI, KOTOPBIE PACIIUPSIOT OIpeee-
nue kmacca PERSON,nocrarouno ykaszars ums kimacca PERSONEB arpu-
OyTe iS-@HOBOIO Kilacca, Kak MOKa3aHO HUKE.

(defclass EMPLOYEE "Employee defclass"
(is-a PERSON)

(slot job-position)

(slot employer)

(slot salary))

(defclass STUDENT "Student defclass"
(is-a PERSON)

(slot university)

(slot major) (slot GPA))

Atpubytsl ki1acca PERSONuacnenyrores u B kitacce EMPLOYEE, u
B kiacce STUDENT. Ilpumepsl co3maHusI SK3EMIUISIPOB I KaKIOTO U3
ATUX TPEX KIACCOB MIUTIOCTPUPYET CIAECAYIOMINI AHAIIOT

CLIPS> (make-instance [John] of PERSON)
[John]

CLIPS> (make-instance [Jack] of EMPLOYEE)
[Jack]

CLIPS> (make-instance [Jill] of STUDENT)
[Jill]

CLIPS> (send [John] print)

[John] of PERSON

(full-name nil)

(age nil)

(eye-color nil)

(hair-color nil)

CLIPS> (send [Jack] print)

[Jack] of EMPLOYEE
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(full-name nil)

(age nil)

(eye-color nil)

(hair-color nil)

(job-position nil)

(employer nil)

(salary nil)

CLIPS> (send [Jill] print)

[Jill] of STUDENT (full-name nil) (age nil) (eye-éor nil) (hair-color
nil) (university nil) (major nil) (GPA nil)

CLIPS>

OOparnTe BHUMaHUE HA TO, YTO KaXKIBIH SK3EMIUISAP COACPIKUT TOIBKO
CJIOTBI, OTHOCSIIHMECS K ero kiaccy. Kak mokazaHo B CIeIyIOIIEM MOapa3-
Jiene, B JII0OOM Kilacce MOXHO IEePEOoTpeeTUTh JIF000H CIIOT, KOTOPBIH OBLT
yKe OIpeIesi€H B IFOOOM H3 €ro CYNepKIacCOoB.

Kiacc, xoTopsiii 160 mpsiMo, Tu00 KOCBEHHO HACJEIyeT CBOMCTBO
JIPYroro KJIacca, Ha3hIBAETCS MOIKIIACCOM TOTO Kiacca, OT KOTOPOro OH Ha-
cnenyet cBocTBa. Kitace, oT KOTOpOro HaclneayroTcsl CBOMCTBA, Ha3bIBAET-
cs cynepkiaccoMm Hacneaytomero kiacca. Kmaccet PERSON, EMPLOYEE
u STUDENT mnpeacraBimsior coboi moakiaccsl kiacca USER. Kiaccsr
EMPLOYEE u STUDENT sBmsarorcs nonkinaccamu kiacca PERSON.
Knace USER —cynepkiace kitaccos PERSON, EMPLOYER: STUDENT,
a xmacc PERSON —cynepkiacc xtaccos EMPLOYEE u STUDENT. Ue-
papxueil KIacCoB ¢ €AMHUYHBIM HACJICIOBAaHMEM Ha3bIBACTCS TaKas hepap-
XHsl, B KOTOPOM KaXIbIi KJIACC HMEET TONBKO OJIMH CYEPKIACC, CBA3aHHBIN
C HAM TPSMBIMH OTHOIICHIMSIMH HAacjaeIOBaHWsA. lepapxueil KiaccoB ¢
MHOJKCCTBEHHBIM HACJICIOBAHUEM HA3bIBACTCS TaKas MEPapXus, B KOTOPOU
JF000¥ KJIACC MOYKET UMETh HECKOJIbKO CYMEPKIIACCOB, CBSI3AHHBIX C HHM
MPSIMBIMH OTHOIICHUAMH HacyiemoBanus. B si3eike COOL mommeprxuBaetcst
MHOKECTBEHHOE Haclie0BaHHe. Mbl Oy/IeM OrpaHUYUBATLCS IPUMEHEHHEM
MIPUMEPOB CAMHHUYHOTO HaciemoBanus. Hike mpuBenéH mpuMep Kiacca, B
KOTOPOM HCIIOJIb3yETCsl MHOKECTBEHHOE HaclienoBaHue (B HEM paccMaTpH-
BAaeTCs CTYJIEHT, KOTOPBII uMeet pabory) [4].

(defclass WORKING-STUDENT "Working Student defclags-a
STUDENT EMPLOYEE))

Ilo ymonuanuio, eciu KakoH-TO CJIOT MepeonpeaessieTcs B Moakiacce,
TO aTpUOYTHI CIOTa U3 HOBOTO OIMPEICIICHHS HCIIONB3YIOTCS UCKITIOYUTEIh-
HO B 9K3eMIUISIpax 3TOro kiacca. Hampumep, MpearmonoxuM, 4To omnpese-
JIEHBI CJIEIYIOIINE KJIACCHI:
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(defclassA
(is-aUSER)
(slotx (default 3))

(sloty)
(slot z (default 4)))

(defclasB

(is-a A)

(slot x)

(sloty (default 5))
(slot z (default 6)))

B Takom ciydae cozmaHue »K3eMIUSIpOB KiaccoB A u B mpuBenér k
MTOJTYYCHHIO CIIEAYIONINX PE3yIbTATOB!

CLIPS> (make-instance [a] of A)
CLIPS> (make-instance [b] &)
CLIPS> (send [a] print)

[a] of A (x 3) (y nil) (z 4)

CLIPS> (send [b] print)

[b] ofB (x nil) (y 5) (z 6)

CLIPS>

O6parnTe BHUMaHKE HA TO, YTO CIIOTY X 9K3eMIuripa b mo ymoruanuio
npHUCcBOEHO 3HaueHue Nil BMecTo 3. ITO CBA3AHO C TEM, UTO TPH OTCYTCTBUH
3aJIaHHOTO 110 YMOJIYAHHWIO 3HAUCHHUS TS CJIOTa X Kiacca B moiHOCTRIO Tie-
PEKpPBIBACTCSI 3aJaHHOE 10 YMOIYAHWIO 3HAUCHWE 3, PHCBANBAEMOC CIIO-
Ty X B Kitacce A. UToObI 00ecrednTh BO3MOKHOCTh HACJIEIOBATh aTPUOYTHI
CIIOTA OT CYMEPKIIACCOB, MOYKHO BOCIIONIB30BATHCS aTPUOYTOM CII0Ta SOUrCe.
Eciu sToMy atpuOyTy npuCBaMBaeTcs 3HaueHHe exclusive,koTopoe mpu-
MEHSETCS TI0 YMOJYaHHUIO, TO aTpuOyTHl IUISA CJIOTa yYCTAHABIMBAIOTCS Ha
OCHOBE HanboJjiee KOHKPETHOTO Kiacca, ONPEAEISIOIIEro 3TOT CloT. B ue-
papxXuM eIMHUYHOTO HACJIEMOBAHMS KaK TAaKOBOW PAacCMaTPUBAETCS KIAcc,
MUMEIONMH HAMMEHBIEe KOJIMYECTBO CYIEPKIAaccoB. Eciu ke arpulyry
SOUrCENnpucBanBacTCs 3HaYeHHe COMPOSite;ro aTpuOyThl, KOTOPEIE HE OII-
pelesieHbl SBHO B Hanbojiee KOHKPETHOM KJTacce, OTpENEIAoIEM ClloT, Oe-
PyTCS M3 CIIEAYIOIIETO MO MOPAAKY HauOoJiee KOHKPETHOTO Kilacca, B KOTO-
poM orpenesseTcsl AaHHBIN aTpuOyT. Hampumep, ecim ommcaHHbIe paHee
koHcTpykuuu defclassc umenamu A 1 B OyayT oOBSBIEHBI CIIEYIOIIMM
obpazom:

(defclass\
(is-a USER)
(slotx (default 3))
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(sloty)
(slot z (default 4)))

(defclassB (is-a A)

(slot x (source composite))
(sloty (default 5))

(slot z (default 6)))

TO TIOCNIE CO3MAaHUS HK3EMIUIIPOB KiaccoB A u B OyxyT momydeHsl Takue
pe3yNbTaTh:

CLIPS> (make-instance [a] of A)
CLIPS> (make-instance [b] &)
CLIPS> (send [a] print)

[a] of A (x 3) (y nil) (z 4)

CLIPS> (send [b] print)

[b] ofB (x 3) (y 5) (z 6)

CLIPS>

Tenepb, mocae TOT0 Kak CIOT X Kiacca B o0bsBIEH ¢ aTpuOyTOM
SOuUrce,KoTopoMy TPHCBOEHO 3HAaYeHHE COMPOSIte,3TOT CIIOT MOKET Ha-
CIIeIOBaTh 3aJaHHBIA M0 YMOJIYaHHWIO aTpuOyT OT Kiacca A, W IpHUMEHse-
MOE€ II0 YMOJTYaHHIO PE3YIbTUPYIOLIEE 3HAUCHHE JIJIS CII0Ta X DK3eMIuIspa b
CTaHOBUTCS PaBHBIM 3.

Bo03MOXHO TaKkKe 3alpeTHTh HACIEJOBAHHE 3HAYEHHUS CJIOTA C HC-
MoJIb30BaHKWEM aTpubyTa ciota propagationEciu stomy atpubyTy mpu-
cBamMBaeTCs 3HaueHue iNherit, koTopoe ABISETCS 3aJaHHBIM 10 YMOIYAHHIO,
TO JaHHBIHA CIIOT HACJIEMYETCS MOAKIACCaMH. A €CIIM 3TOMY aTpHOyTy TIpH-
cBaMBaeTCs 3HaueHWe NO-inherit, To caoT moakiaccaMu He HacexyeTcs.
Hamnpumep, eciu knaccsl A 1 B GyneT onpenenens! ciaeayonmM 00pasom:

(defclassA

(is-a USER)

(slotx (propagation no-inherit))
(slot y))

(defclassB

(is-a A)

(slot 2))

TO TIOCNIE CO3MAaHUS HK3EMIUIIPOB KiIaccoB A u B OyxyT momydeHsl Takue
pe3yNbTaThI:

CLIPS> (make-instance [a] of A)
CLIPS> (make-instance [b] &)
CLIPS> (send [a] print)

a of A (x nil) (y nil)
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CLIPS> (send [b] print)
b of B (y nil) (z nil)
CLIPS>

Ox3emmuisip b kiracca B Hacnenyer ciot y u3 Kiiacca A, HO He Hacle-
IyeT CIIOT X W3 Kilacca A, TOCKOJbKY aTpeOyT propagationmociemsero
umeeTt 3HaueHue no-inherit.

AOCTpaKkTHbIE U KOHKpeTHbIe Kiaaccehbl. B s3pike CLIPS mpemycmot-
pEHa BO3MOXKHOCTB OMPEACIIATE Kiacchl [4 — 8], ucmonb3yeMble TONBKO IS
HacjeqoBaHus. Takue KIacchl Ha3bIBAIOTCS a0CTpaKTHBIMU Kiaccamu. Co3-
JTaHWE IK3EMIUIIPOB a0CTPAaKTHBIX KJIACCOB HEBO3MOXHO. [lo yMomdaHHIO
KJIACCHI SIBJISIOTCS KOHKPETHBIMU. J[isi yKka3aHusl Ha TO, JOJDKEH JIM KJlacc
ObITh abcTpakTHRIM (@bstract)wim xoHKpeTHbIM (CONCrete),npumeHseTcs
aTpuOyT Kiacca role. ATpubyT Kiacca role momkeHn ObITh yKa3aH IOCIIE aT-
pubyTa Kiacca iS-a,Ho nepe JF0O0bIMU ONPEACICHUIMH CJIOTOB, HATIPHMED,
Kak IoKa3aHo Huke [4].

(defclass ANIMAL
(is-a USER)
(role abstract))

(defclass MAMMAL
(is-a ANIMAL)
(role abstract))

(defclass CAT
(is-a MAMMAL)
(role concrete))

(defclass DOG
(is-a MAMMAL)
(role concrete))

Knaccet ANIMAL 1 MAMMAL  sBiisirotcst aOCTpaKTHBIMY, a KJIACChI
CAT u DOG —koHKpeTHBIMH. ATpHOYT role Haciiemyercs, OITOMY, XOTs U
He TpeOyercst 00bsaBATh Kmacc MAMMAL  kak aGcTpakTHBIH, MOCKOJIBKY
oH Haciemyet 3ToT atpubyT ot kiaacca ANIMAL, HeoOXoauMo OOBSIBHUTH
kinaccel CAT u DOG kak KOHKpETHBIC, B CBSI3M C TEM, YTO B IIPOTUBHOM
ciyyae OHM OyAyT paccMaTpuBaThesi kKak abcTpakTHbie. [lombiTka co31aTh
9K3EMIUIAP a0CTPAKTHOTO KJIacca MPUBOAMT K (POPMHUPOBAHUIO COOOIICHUS
00 ommoOKe, KakK B CIeAyIONIeM IpuMepe:

CLIPS> (make-instance [animal-1] of ANIMAL)
[INSMNGR3] Cannot create instances of abstractschisIMAL.
CLIPS> (make-instance [cat-1] of CAT)

[cat-1]

CLIPS>
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HacTtosTenbHass HeoOXOOUMOCTh OOBSBIATH KaKOH-IMOO Kilace Kak
aOCTPaKTHBIM HE BO3HUKAET, HO IIPH HMCIIOJB30BAHWN TAKOTO IOIX0/a B CO-
OTBETCTBYIOIIMX YCJIOBHSIX KOl CTAHOBUTCS 00jiee yIO0OHBIM ISl COMMPOBO-
JKICHUS W TPOINE 00eCIeYrBaeT IOBTOPHOE HCIOJIB30BaHUE. [IpH 3TOM
JIOCTATOYHO JIMIIL UCKIIOYHUTH IJIS OJB30BATENS BO3MOXKHOCTE CO31aBaTh
9K3EMIUIIPHI C MOMOIIBIO KAKOTO-TO Kjlacca, €CIM Kiace He MpeaHa3HauCH
Ut 3TOM TIenn. Ho eciiu maHHBIN Kiace yKe HCIONB3YEeTCsS TaKUM 00pa3oM,
TO B OyIyIIMX peau3alysiX CTAHET HCBO3MOXHBIM €r0 HUCKIIOUYCHHE, IO-
CKOJIBKY 3TO MPUBEAET K HAPYIICHUIO PabOTHI CYIIECTBYIOIIETO KO,

B paccmarpuBaemom tipumepe [4] 0TBET Ha BOPOC O TOM, JOKHBI JTH
kimaccel ANIMAL 1 MAMMAL 6bITh a0CTpaKTHBIMH, HE TaK YK OJHO3HA-
yeH. Eciu TpeOyeTcs co3aath KapToTeKy ¢ HHpOopMaIuei o0 )KUBOTHBIX, CO-
JIEPIKAIIUXCSA B HEKOTOPOM 300MapKe, TO JaHHBIC KJIACChI, MO-BHIANMOMY,
JOJDKHBI OBITH A0CTPAKTHBIMHM, MOCKOJIBKY B MPHUPOIE HE CYMICCTBYET JKHU-
BOTHBIX (B JaHHOM CIIy4ae pedb HIAET O MJIEKOMHUTAIOIINX), KOTOPBIE COOT-
BETCTBOBAIM OBI TOJBKO 3TOMY ONPEACICHUIO U HE OTHOCHJIMCH OBI K KaKO-
My-TO 0OJice KOHKPETHOMY BHIY XKHMBBIX cyinecTB. Ho eciu Obl mpeanpu-
HUMAJIaCh TOMBITKA HIACHTU(UKAIMH KaKOTO-TO J>KUBOTHOTO, TO BIIOJHE
Moria Obl BO3HHUKHYTH HEOOXOJUMOCTH CO3/IaBaTh SK3EMIUIIPHI Kjacca
ANIMAL wmu MAMMAL, nampumep, Ui BKIFOUYCHUS B HUX HHOOPMAIHH
0 TOM, YTO MBI CMOIJIHM BBISCHUTH B OTHOLICHHUH JAHHOI'O YKUBOTHOT'O.

Mpumep 1:

(defclass A (is-a USER))

Kmacc A sBisercs npsiMbiM HaciegaukoM kiaacca USER. Crmcox
crapmmHcTBa KiaccoB 1t A: A USER OBJECT.
Mpumep 2:

(defclassB (is-a USER))

Knacc B sBisercs npsimbiM HacnenHukoMm kiacca USER. Crnmcox
crapmmHCTBa KiaccoB st B: B USER OBJECT.
Mpumep 3:

(defclassC (is-aA B))

Kiacc C sBisiercs mpsiMbIM HacjeTHUKOM kiaccoB A m B. Crmcok
crapmmucTBa kiaccoB 1t C: C A B USER OBJECT.
IMpumep 4:

(defclass D (is-8 A))

Knacc D sBisieTcst mpssMbIM HacleHHKOM kiaccoB A u B. Crmcok
crapmmHcTBa KiaccoB aiust D: DB A USER OBJECT.
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IMpumep 5:
(defclas<E (is-aA C))

B cooTBeTcTBHM C TIpaBUiIoM 2, A noipkeH ObiTh crapine C. B Harrem
ciyyae, C —3TO MOTOMOK A | sIBIIsieTCs1 Oojiee CTapliuM B COOTBETCTBHU C
npasmwioM 1. Ommobka.

Mpumep 6:

defclas<E (is-aC A))

[IpaBuiibHOE onpeneneHne Kiacca n3 npumepa 5. CUCcOK CTapIInHCT-
Bamit E: EC A B USER OBJECT.

AOcTpaKkTHbIEe H KOHKPETHBIe Kiacchl. AOCTpaKkTHBIN Kiacc mpen-
Ha3Ha4YeH TOJIBKO AJISI HACJIEAOBAHUS, HA €r0 OCHOBE HE MOT'YT CO31aBaThCs
9K3eMIIIApsl. Ha 0cHOBE KOHKPETHOTO Kilacca MOTYT CO3JaBaThCsl €0 JK-
seMIuispsl [4 — 8].

Caotel. CIIoT —3TO MeCTO Il XpaHEeHUs 3HAYeHHUH 1ol kiacca. Ka-
KIBIH K3EMIIISIP KIlacca COAEPIKUT KOIHIO BCEX CIIOTOB CBOETO POIUTEINS.
KonmuecTBo CIOTOB Kilacca OrpaHUYEHO TOJIBKO pa3MepoM CBOOOJHOM ma-
MSITH, UMS CJIOTa — JII000H HabOp CHMBOJIOB, 32 UCKIIIOUCHHEM 3ape3epBH-
poBaHHBEIX ciI0B. I[IOTOMOK Kilacca COAEpKHT CIOTHI pomutens. B ciydae
KOH()JIMKTa MMEH CJIOTOB, OH pa3pellaeTcs B COOTBETCTBHM C HPABHIOM
CTapIIMHCTBA.

IIpumep:

(defclass A (is-a USER)
(slot fooA)
(slot barA))

(defclassB (is-a A)
(slot fooB)
(slot barB))

Cnucok crapmunerBa st A: A USER OBJECT Dk3emmuisip Kiacca
A 6ynet umets 2 crnota: fOOA u barA. Crucok crapmmsacTBa s B: B A
USER OBJECT Dk3emmuisip kiacca B 6yner umers 4 ciora: fooB, barB,
fooA, barA.

JI1st KaXIOTO CJI0Ta MOKET OBITH OTNpeniesiéH Habop (aceToB. DaceTsl
OTMCHIBAIOT PA3/IUYHbIC CBONCTBA CIIOTOB: 3HAYCHUS MO YMOJIYAHHUIO, BHI
XpaHeHUs, BUIUMOCTD U T.I. bonee moapoOHo (daceTsl OyayT pacCMOTPEHBI
nanee.

Co3pmanme 9SK3eMIUsIpa Kilacca MPOW3BOAMTCS Komampoi (make-
instance a oA) — co3gaéres sKk3eMIUAp ¢ MMEHeM Kiacca A. [Ipyroii Bapu-
aHT (Co3/1aHKre MaCCHBa YK3EMILTPA KJIACCOB):
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(definstances my_inst
(a ofA)
(b of A)
(c of A)

)

Tun moust caora. ClIOT MOXKET COCPIKATh KaK OJHO, TaK U HECKOJIBKO
3HaueHuil. [1lo ymMom4aHuIo CIOT COACPKUT TOJIBKO OJHO 3HadeHue. Kioue-
Boe cioBo Multislot ycranaBiuBaeT THII €JI0Ta, MO3BOJISIONIMI XPaHUTh He-
CKOJIbKO 3HaueHuit, a Slot wiu singleslotycranasnuBaer Tum crnora, KOTo-
pBIE MOXET COJIEpXKaTh TOJNBKO OJHO 3HA4YeHUE. MHOTO3HAYHBEIC CIIOTHI
XpaHATCS KaK 3HAYCHUS] C HECKOJbKHMH MOJSIMUA. MaHUIYNSAIUKA C HUMHU
MPOM3BOAATCS MOCPEACTBOM cTanmapTHeIX (yukimii nth$ u length$. Tns
YCTaHOBKM 3HA4YeHMs CyioTa ucnons3yercs Gpynkuus slotinsert$. Croter ¢
onuuM 3HaueHueMm xpansarcs B CLIPS kak oObluHBIC mepeMeHHBIC CTaH-
JIAPTHBIX TUIIOB.

IIpumep:

CLIPS> (lear)

CLIPS>

(defclassA (is-a USER)

(roleconcrete)

(multislot foo greate-accessor read)

(default abc def ghi)))

CLIPS> (make-instanceof A)

[a]

CLIPS> (nth$ 2 (send [a] get-foo))

def

CLIPS>

Eciu mpu cOo3IaHuM CI0Ta YKa3bIBAETCA MOIUPHUKATOP JUIA CO3MAHUS
METOMOB IS 3allCH WM 4TeHHs 1o ymondanuro ((create-accessor read-
write)), To sK3eMIUIIp Kiacca OyleT pearmpoBaTh Ha cooOIIeHus get-
MMs_CJIOTa M PUt¥IMsL_CJI0Ta COOTBETCTBEHHO YTEHHEM H 3aIIMCHIO 3HAUECHUS
ciota. Co3ganue 0OpabOTIYNKOB COOOIIEHHH OYIEeT pACCMOTPEHO Aajee.

®dacer Ui 3aJaHHsI 3HAYEHHIT 0 yMo4aHu0. DaceThl UCIIONB3Y-
IOTCA IS 3aaHusl 3HAYCHHH CIIOTA 10 YMOJIYAHHUIO TIPH CO3JaHUM DK3EMIT-
nspa kinacca. ®@acer defaultucnonssyercst s 3a1aHUs CTATHYECKUX 3HA-
yenuii ciora. Gacer default-dynamiaicrions3yercst a1 3a1aHui 3HAYEHUS
CIIOTa, KOTOpOE 3adaéTcsl BCAKHM pa3 MPU CO3JaHUM HOBOTO 3K3EMILIIpa
KJacca.
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IIpumep:

CLIPS> (lear)

CLIPS> (setgen 1)

1

CLIPS>

(defclass A (is-a USER)

(role concrete)

(slot foo (default-dynamic (gensym))
(create-accessor read)))
CLIPS> (make-instance al &)
(al]

CLIPS> (make-instance a2 A)
[a2]

CLIPS> (sendd1] get-foo)
genl

CLIPS> (send [a2] get-foo)
gen2

CLIPS>

®acer Storage.®acer onpezaessier, OyaeT JIM 3HAYCHHE CIIOTA Xpa-
HHUTBHCS JIOKaJIbHO B 3k3eMIuisipe kiacca (local), mubo 310 3HaueHne Gymer
OJTHO JUIS BCEX DK3EMILIAPOB Kiacca (Shared).

IIpumep:

CLIPS> (clear)

CLIPS>

(defclass A (is-a USER)

(role concrete)

(slot foo (create-accessor write)

(storage shared)

(default 1))

(slot bar (create-accessor write)

(storage shared)

(default-dynamic 2))

(slot woz (create-accessor write)

(storage local)))

CLIPS> (make-instance a of A)

(a]

CLIPS> (send [a] print)

[a] of A

(foo 1)

(bar 2)

(woz nil)
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CLIPS> (send [a] put-foo 56)
CLIPS> (send [a] put-bar 104)
104

CLIPS> (make-instance b of A)
[b]

CLIPS> (send [b] print)

[b] of A

(foo 56)

(bar 2)

(woz nill)

CLIPS> (send [b] put-foo 34)
34

CLIPS> (send [b] put-woz 68)
68

CLIPS> (send [a] print)

[a] of A

(foo 34)

(bar 2)

(woz nil)

CLIPS> (send [b] print)

[b] of A

(foo 34)

(bar 2)

(woz 68)

CLIPS>

®acer THNA J0CTyNa K cjaoty. JIJig ciota MOKeT ObITh 3a7aHO TPH
tuna dacetos[4 — 6]: read-write, read-only, initialize-only
IIpumep paboTHI ¢ pa3HBIMH THIIAMH (ACETOB!

CLIPS> (clear)

CLIPS>

(defclass A (is-a USER)

(role concrete)

(slot foo (create-accessor write)

(access read-write))

(slot bar (access read-only)

(default abc))

(slot woz (create-accessor write)

(access initialize-only)))

CLIPS>

(defmessage-handler A put-bar (?value)

(dynamic-put (sym-cat bar) ?value))
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CLIPS> (make-instance a of A (bar 34))

[MSGFUNS3] bar slot in [a] of A: write access denied

[PRCCODE4] Execution halted during the actions ekssage-handler
put-bar

primary in class A

FALSE

CLIPS> (make-instance a of A (foo 34) (woz 65))

[a]

CLIPS> (send [a] put-bar 1)

[MSGFUNS3] bar slot in [a] of A: write access denied

[PRCCODE4] Execution halted during the actions ekssage-handler
put-bar

primary in class A

FALSE

CLIPS> (send [a] put-woz 1)

[MSGFUNS3] woz slot in [a] of A: write access denied

[PRCCODE4] Execution halted during the actions ekssage-handler
put-bar

primary in class A

FALSE

CLIPS> (send [a] print)

[a] of A

(foo 34)

(bar abc)

(woz 65)

CLIPS>

5.6.00pa6oTKa coodmennii

W3MeHeHre 3HAYCHHH CBOWCTB OOBEKTOB IO IpaBHIIAM OOBEKTHO-
OpPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS MPOU3BOJMUTCS CAMHUMH OOBEKTA-
MH, mo3ToMy B s3bike CLIPS 310 peann3oBaHO MOCPEIACTBOM oOpadomuu-
K06 coobwenuu [4 — 8].

OO0muii CHHTAKCUC KOMAHIIBI CO3/IaHUs 00paboTInKa COOOIICHU:

(defmessage-handler <class-name><message-name>
[<handler-type>] [<comment>]

(<parameter>* [<wildcard-parameter>])

<action>*)

Br130B 00paboTunka cooOIeHni 3K3eMIuIsIpa Kiacea.

(send fimsi_sk3emruisipa] uMsi_MeTojia mapamMeTphbi)
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OOpaboTunK CcOOOIIEHNH YHHKAJIbHO HACHTU(QHUIUPYETCS HaUMEHO-
BaHMEM Kiiacca ¥ TunoM. st kiacca o6paboTInK COOOIECHNI MOXKET 3aj1a-
BaThCs KaK IPH CO3JAHMH ONPENENICHUS Kilacca, TaK U 1ocie. 3aMeTHM, YTO
TIPY CO3JJaHUM ONpEJICNICHHs Kilacca co3aéTcs TOJIBKO 3aroJIoBOK 00padoT-
guka coobmennii. COOCTBEHHO MPOTPaMMHBINA KOJT 00paboTInKa co3aaéTcst
no3xe npu nmomonu komauasl defmessage-handler

O0padoTYUKHU COODIEHNT, OTIpeaesisieMble CHCTeMOI. 3a KitaccaMmu
MOYKHO 3aKpENHTh HE TOJBKO JaHHBIE, HO M MPOLEIYPHYIO MH(POPMAIHIO.
ITpouexypsl, BXOAAIINE B COCTaB KJIACCOB, HA3hIBAIOTCS 00Pa0OTIUKAMHU CO-
oOmrennid. J[ns kaxa0ro Kiacca, kpoMe 00pabOTUYMKOB COOOIICHU, OTpe/e-
JEMBIX IOJTB30BATEIEM, aBTOMATHUECKH CO3IaéTCs TaKkxkKe Lelbli psx o0pa-
OOTYMKOB COOOIIECHUH, ONMpPEAENIIeMBbIX CUCTEMOH. JTH 00paboTYNKH CO00-
IICHUH MOXKHO BBI3BIBATH ISl PAOOTHI ¢ HEKOTOPBIM K3EMIUIIPOM C IIOMO-
ko koMauael send Komanga sendumeet cnenyromuii cuarakcuc [4 — 8]:

(send <object-expression> <message-name-expressigaxpres-
sion>%*)

Hampumep, coobuieHue print orobpakaeT HHGOPMALHUIO O CIOTAX K-
3eMIUIspa;

CLIPS> (send [John] print)
[John] of PERSON
(full-name "John Q. Public")
(age 24)

(eye-color blue)

(hair-color black)

CLIPS>

Jist kaxoro cioTa, onpeaensieMoro B kouctpykuuu defclasscucre-
Ma CLIPS aBromaTuuecku omnpenenseT 00pabOTIMKKM COOOIIECHUH ClIoTa
npedukcamu get-u put-, KOTOpbIE UCTIONB3YIOTCS JUTS BBIOOPKU W 3aIaHUs
3HaueHu# ciora. J[eficTBUTENbHbIE MeHa 00paOOTIMKOB COOOIIeHNH (hop-
MUPYIOTCSI B pe3yJibTaTe 100aBlIeHUs K 3TUM npedukcam uMeHu ciora. [lo-
sTOMy, Hampumep, koHctpykims defclassc umenem PERSON,umeroras
cnoter full-name, age, eye-colait hair-color, aBTomaruuecku co3maéres
JUIsl TaHHOTO KjTacca ¢ BOCEMbIO 00paboTUYMKaMu COOOIICHHUH, UMEIOTIIMH
umena get-full-name, put-full-name, get-age, put-aget-eye-color, put-
eye-color, get-hair-colar put-hair-colorO6pa6orunku coobmienuii get-xe
HMEIOT MapaMeTPOB U BO3BPAIAIOT 3HAYCHHUE CJI0Ta, Hanpumep [4]:

CLIPS> (send [John] get-full-name)
"John Q. Public"
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CLIPS> (send [John] get-age)
24
CLIPS>

O06paboTunky cooOmeHnit put- MPUHUMAIOT OT HYJIA U OOJbIIe Tapa-
MetpoB. Ecim mapaMeTpsl He 3aIaloTcsi, TO BOCCTaHABIIMBACTCS IIEPBOHA-
YanbHOE, IPEIYCMOTPEHHOE 10 YMOJIYAHHIO 3HAaYEHHE CJIO0Ta, a NPH Iiepe-
Jlade OJHOTO WJIM OOJIBIIETO KOJIMYECTBA MAapaMeTpOB 3HAYEHHE CIIOTa yC-
TaHABJIMBACTCS C Y4ETOM 3THX HapaMmeTpoB. IlonbITka moMecTuTs Golblie
OIHOTO 3HAYECHUs B OJHO3HAYHBIA CJIOT TPHBOAUT K BO3HHUKHOBEHHUIO
omnOku. OO0paboTuMK cOOOLICHUH PUt- BO3BpaliaeT 3HaUeHHUE, PEICTaB-
nstroniee co00if HOBOE 3HAUEHHE CIIOTA, HAaNpHMep, Kak MOKa3aHo B Clie-
IyIOIIEeM JIHaore:

C_LIPS> (send [Jack] get-age)
glll_IPS> (send [Jack] put-age 22)
g_IPS> (send [Jack] get-age)
g_IPS>(send [Jack] put-age)
gII_IPS> (send [Jack] get-age)
glII_IPS>

Komanga watch npuHuMaeT B KayecTBE MapaMeTPOB HECKOJIBKO Jie-
MEHTOB, TOJIEXKAIIMX OTCIEKUBAHUIO, KOTOPBIE OTHOCATCS K JaHHOMY JK-
seMiuisspy. OIHAM U3 TaKUX DJIEMEHTOB siBisiercs Slots €orer). Eciu ocy-
IIECTBIISAETCS OTCIIEKUBAHUE CIIOTOB, TO NPH KAXKIOM M3MEHEHHH 3HAYEHHS
JFO00TO CII0Ta DK3EMIUIAPa BBIBOAUTCS MHPOPMAIMOHHOE coobmenue. Or-
CIIEKMBAHHE U3MEHEHHH B CIIOTaX MOKHO OTMEHHTH C MOMOIIBIO KOMAH/IbI
unwatch:

CLIPS > (watch slots)

CLIPS> (send [Jack] put-age 24)

::= local slot age in instance Jack <- 24
24

CLIPS> (unwatch slots)

CLIPS> (send [Jack] put-age 22)

22

CLIPS>
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Emé omauMm 3apanee onpenenEHHBIM 00pabOTYUKOM COOOIICHHNA SB-
nsercs delete.Kak u MokHO OBUTO GBI IPEIIONIOKUTE, 00PabOTUHK COO00-
menuii deleteucnons3yercs s ynanenus sk3emiigpa. OH Bo3Bpaiaer
cumBon TRUE, ecniu axk3eMIuIsip ObUT yCIIeNTHO yai€H, B MPOTHBHOM CITY-
yae — cumBon FALSE:

CLIPS> (instances)
[John] of PERSON

[genl] of PERSON

[Jack] of PERSON

For a total of 3 instances.
CLIPS> (send [genl] delete)
TRUE

CLIPS> (instances)
[John] of PERSON

[Jack] of PERSON

For a total of 2 instances.

Emé ogHUM OTCIeKHMBACMbBIM SIIEMEHTOM SBJIseTCs instances sksem-
wsipsl). Ecian otenexuBarotest ak3eMmsipel, To cuctemMa CLIPS aBromartu-
YEeCKH BBIBOAMT COOOIIEHUE KaXKIbIi pa3, Korna co3maéres WM ynayseTcs
9K3eMIUIAp. B omimune ot Toro, kakue NeHCTBUS BBITOJIHSIIOTCS IPU MOJH-
¢uKanuy 3HaYeHUs cloTa (akra, MpH MOAU(UKAIMK 3HAUYEHHS CIIOTa K-
3eMIUIIpa He CO3/1a€TCsl HOBBIM AK3EMIUSIP ¢ M3MEHHMBIIMMCS 3HAUCHHEM U
HE ynansercs NepBOHAYAJIBHBIN 3K3EMILIAP, HO3TOMY Ul HAaOJIIONCHHUS 3a
W3MEHEHMSMH 3HAUeHUIl CIIOTOB HK3eMIULIPOB HEOOXOIMMO HCIIONB30BATh
OTCIeKHBaeMbIi ameMeHT SIOtS. [IpuMeHeHne OTCIeKUBAEMOTO JIIEMEHTa
instancesuurocTpUpyeTest B CIEAYIOUIEM HPUMEPE IHUAIOTOBOTO BBIIIOJ-
HEHUS KOMaH!

CLIPS> (watch instances)

CLIPS> (make-instance Jill of PERSON)
==>instance [Jill] of PERSON [Jill]
CLIPS> (send [Jill] put-age 22)

22

CLIPS> (send [Jill] delete)

<== instance [Jill] of PERSON TRUE
CLIPS> (unwatchinstances)

CLIPS>

IlocnenoBaTtenpHOCTh 3HAKOB <== yKa3bIBa€T, YTO 3K3EMIULP YA~
€TCsl, a MOCJIEJ0BATEIbHOCTh 3HAKOB ==> CBUJETEILCTBYET O TOM, YTO 3K-
3eMIUIpP CO34aETcs.
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IIpumep:

;;CO3/1aéM KJIacc <«aIpsIMOYTOJIBHUK» U OOBSBISIEM Y HETO 00paboTInK
COOOIIEHNH, TTO3BOJISIOIAN HAXOIUTh €r0 IUIOIIAb.

(defclass rectangle (is-a USER)

(slot side-a (default 1))

(slot side-b (default 1))

(message-handler find-area))

;;c031aéM Teso 00paboTYHKa COOOIICHUI:

(defmessage-handler rectangle find-area ()

(* ?self:side-a ?self:side-b))

;;co3maéM emé oauH 00pabOTYMK COOOINEHHMIA, TTO3BOJISIONIUI HaTe-
4aTaThb NOJYUCHHYIO IUIOMAaAb HpHMOYI‘OJ'ILHI/IKa:

(defmessage-handler rectangle print-area()

(printout t (send ?self find-area) crlf))

CchlIKa HA aKTUBHBIH (T.€. IPUHUMAOLIMH COOOIIEHNE B JaHHBIA MO-
MEHT) SK3EMILISAP CYIIHOCTH MOXET OBITh IMOJy4eHa MPH MOMOIIN IIepe-
mennoi ?self.mst aToro mapamerpa 3ape3epBUPOBAHO.

IIpumep:

(defclass A (is-a USER)

(role concrete)

(slot foo (default 1))

(slot bar (default 2)))

CLIPS>

(defmessage-handler A print-all-slots ()

(printout t ?self:foo “ “?self:bar crlf))

CLIPS> (make-instance a of A)

[a]

CLIPS> (send [a] print-all-slots)

12

CLIPS>

5.7.KoHTpoJibHbIE BONPOCHI U 3a1aHUs

OmmmuTe 0OCHOBHBIC AJIeMeHTHI s13b1ka CLIPS.

Pacckaxure 00 OCHOBHBIX THITaX JaHHBIX S3bIKA.

Pacckaxure mpo KOHCTPYKTOPHI, HcHosb3yeMmble B si3bike CLIPS.
AOcCTpaky TaHHBIX.

YnopsigoueHHbIE QaKTHI.

HeymopsinoueHHbIC (haKTHI.

®ynxunu s paboTel ¢ hakTamu.

[NosicHuTe mpouecc nHUIMATH3ANUS (HAKTOB.

ONor~WONE
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9. PacckaxuTe 0 MpoIecce UCIOIb30BAHUS JIOKAIBHBIX M TII00Ab-
HBIX TIEPEMEHHBIX.

10. Cosnanue mpasuit. Korcrpykrop defrule.

11. TTosicHUTE OCHOBHOM ITUKJI BBITIOJTHEHHS TTPABHIT.

12. YcioBHBIC JTIOTHYECKHE 3JIEMEHTHI.

13. Komanas! ¥ QyHKIIUH 111 pabOTHI C MIPABHIAMH.

14. dyunkunn, koncTpykTop deffunction.

15. Konctpykrop defclass.

16. Pacckaxxute 00 0COOCHHOCTSIX a0CTPAKTHBIX U KOHKPETHBIX KITACCOB.

17. Pacckaxute 00 0COOCHHOCTSIX aKTHBHBIX U HEAKTUBHBIX KIIACCOB.

18. CnotsI Kacca.

19. Koncrpykrop 00padoTyrka CooOIEeHNH.

20. Pabota ¢ oObeKTaMHu.

21. TTosicHATE MPOLIECC HHUIMAIM3ANN 00bEKTOR.

22. PacckaxuTe 0 GYyHKIUAX IS PabOTHI C 0OBEKTaMH.

23. IIpeobpasyiite ceTh OOIIEro BHAa, HA KOTOPOH IPEACTaBICHBI
aBMANMHAUHY, B Psia (akToB, 3ajaHHbIX B oreparope deffacts Jlnst ormcanus
(aKTOB HCIIONIB3YHTE €AMHCTBEHHYIO KOHCTpyKIuio deftemplate.

24. TlpeoOpa3yiiTe CEMaHTHYECKYIO CETh, IPECTABIISIOIIYIO CEMbIO, B
psn dakrtoB, 3amaHHbIX B omeparope deffacts./lis omucanus copmupo-
BaHHBIX (DAKTOB HCIOJB3YiHTE HECKOJIBKO KOHCTPYKIHii deftemplate.

25. [IpeoOpa3yiiTe ceMaHTHYECKYIO CETh KIAaCCH(UKAIMU JIeTaTelb-
HBIX anmapaTtoB B psia GpakToB, 3aanHbX B onepartope deffacts Jlns omuca-
HUS (PAaKTOB UCTIOJNB3YHTE HECKOIBbKO KOHCTpYKuuii deftemplate.

26. [IpeoOpa3yiiTe OWHAapHOE AEPEBO PEUICHUH, IPEICTaBIISIONICE
nHGOPMANMIO O KIACCU(PHUKAIMU >KUBOTHBIX B s (aKTOB, 3aJlaHHBIX B
omnepatope deffacts.

27. IlpeoOpa3yiiTe ceMaHTHYECKYIO CEeTh KiIacCH(UKAIMU aBTOMOOH-
neit B psia GakToB, 3amaHHbIxX B oneparope deffacts /s onucanus daktos
HCIIOIB3YHTE HECKOJIBLKO KOHCTpyKIuii deftemplate.

28. IIpeoOpa3yiiTe OWHAapHOE AEPEBO PEUICHUH, IpEICTaBIISIONICE
uH(bOPMALHUIO 0 KIaccuuKauuu pacTeHuil B psig GpakToB, 3aJaHHBIX B OIle-
parope deffacts.

5.8.Cnncok JiuTeparypsbl

1. Anpec sseika CLIPS B Harepuere: http://www.ghg.net/clips/
CLIPS.html.

2. basel gamHbix. WHTemnekTyanbHas oOpaborka wunbopmaiuu [
B.B. Kopuees [u ap.]. —M. : Homumxk, 2000.

3. BaxtuH, A.A. JlabopaTopHBIil PAKTHKyM II0 IPOrPaMMUPOBAHHIO
Ha s3eike CLIPS mast xypea «dIpeacraBieHve 3HaHHNA B HH()OPMAITHOHHBIX
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cHcTEMax» : yueOHO-MeToAMYecKoe mocobue s By3oB / A.A. Baxrum,
B.B. I'pumuna. —3natenscko-noaurpadudeckuii nearp BI'Y, 2010. — 9%.

4. JlxapanTuHo, J[>K. DKCIIEPTHBIE CHCTEMBI: MPUHITUTIBI Pa3pabOTKH
u nporpammupoBanus / JIx. Jxkapanturo, I'. Paiinu. — 4 u3n. ; mep. ¢
anri. —M. : U3a. nom «Buiessamc», 2007. — 1152.

5. JxexcoH, I1. Beenenue B skcreptHbie cucTeMsbl / I1. JIKEKCOH ;
niep. ¢ aura. —M. : Uzn. mom «Bumssamc», 2001. — 622.

6. Jlorep, JIx. McKyccTBEHHBIH HMHTEIUICKT: CTPaTerHd U METOJbI
peurenust cioxHeix npobmem / JIx. Jlorep, C. Paccen, II. Hopeur. —
4-¢ m3x. ; mep. ¢ annL. —M. : U3a. nom «Bunbsamc», 2003. — 864.

7. Paccen, C. McKkycCTBEeHHBIII HHTEIUICKT: COBPEMEHHBIH moaxon /
C. Paccen, I1. HopBur. — 2€ u3n. ; mep. ¢ anrit. — M. : V3. nom «BHIbsMC»,
2006. — 1408.

8. Yactukos, A.Il. PaspaGorka skcreptabix cucteM. Cpema CLIPS /
A.Il. Yactukos,T.A. T'aBpuios, /[.JI. bemos. — CII6. : BXB-IletepOypr,
2003. - 608..

6. MIPUMEPDBI PEAJIM3AIIMU UHTEJJVIEKTYAJIbBHBIX
HUH®OPMAIIMOHHBIX TEXHOJIOI M

6.1.IIpuMep 00bHEKTHO-OPMEHTHPOBAHHOIO MPOrPaAMMHUPOBAHUSA
Ha s3eike CLIPS

Hcnonp30Banne 00bEKTHO-OpUCHTUPOBaHHBIX cpeactB B CLIPS mo-
3BOJISIET 3HAYUTENHHO YIPOCTUTH MPOrPAMMHUPOBAHKME MPABHII, MOCKOJIBKY
TSt OOGHOBIICHHSI TAHHBIX MOKHO MPHMCHSATh MEXAHHU3M Iepenadn u oopa-
GOTKH COOOIICHUH METOAaMH KIaCCOB. MBI MPOIEMOHCTPUPYEM, KaK 3TO
JIETTaeTCs Ha TPUMEpPE, KOTOPHIH MOAEIUPYET MpaBiia 0OpaIleHus ¢ HoIy-
ABTOMATHYECKUAM MTHCTOJICTOM.

IepBBIM JIEJIOM OIPENETNM Kiace Pistol, B koropoM OyayT mepedmc-
JIEHBI CBOMCTBA, HEOOXOAUMBIE JUIST MOJIEITUPOBAHHS.

(defclass pistol

(is-a USER)

(role concrete)

(pattern-match reactive)

(slot safety (type SYMBOL) (create-accessor reaiepr
(slot slide (type SYMBOL) (create-accessor readeyyi
(slot hammer (type SYMBOL) (create-accessor reateyyr
(slot chamber (type INTEGER) (create-accessor vedte))
(slot magazine (type SYMBOL) (create-accessor eatt))
(slot rounds (type INTEGER) (create-accessor reatk)))
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IepBbie Tpu ciota — cucteMuble. OHU HYXHBI 00BEKTHO-OPHEHTH-
poBanHoii Haactpoiike CLIPS (COOL — CLIPS object—oriented language).
O1r ciaotel COOL usBemarT o ToM, 4To Pistol —sTo mosb3oBaTenbCKuit
Kiacc; Pistol ssBrsieTcst KOHKPETHBIM KITIACCOM, T.€. BO3MOYKHO CO3IaHHe K-
3eMILBIPOB 3TOTO KIIAcca.

Dx3eMIuIpsl Kiacca PiStol MoryT OBITH WCIIONB30BAHEI B Ka4eCTBE
0OBEKTOB JAHHBIX, KOTOPbIC MOKHO COIMOCTABIIATH C YCIOBHSAMH B TPaBH-
JIaX ¥ WCIIOJIb30BATh B NEHCTBUSIX, ONPEACIEHHBIX IPABHIIAMH.

Crienyromiye IsTh CIOTOB IPEACTABISIOT CBOWCTBA U WICHBI TaHHBIX
Kiacca:

— cnor safety f(ipemoxpaHuTenb) MOXET COICPKATh CHMBOI ON
nnu off;

— cuor slide garBop) moxer conepxats 3nauenue forwardumu back,
T.€. XPAHUT HH()OPMALHIO O HOJIOKESHHHU 3aTBOPA,;

— cmot hammer Kypok) comepxut HHGOPMALUIO O COCTOSHHU KYyp-
ka, backunu down;

— caor chamber ifarponnnk) coxepxut 3nauenne 1 wim O, B 3aBu-
CHMOCTH OT TOT'O, €CTh JIH IATPOH B IIATPOHHHUKE;

— ciaoT magazine ooiiMa) MOKET COEepKaTh 3HAYEHHE IN WK Out,
B 3aBHCHMOCTH OT TOTO, BCTaBJICHA JI 0001Ma;

— cuot rounds {laTpOHbI) COMECPIKHUT TEKYIee KOJIMYECTBO MaTPOHOB
B 00oiime.

st Toro 9TOGBE HMETh BO3MOKHOCTE 3allMCHIBATH B CIIOT HOBOE 3HA-
YeHHe WM CYMTHIBATH TEKYIEE, HYXKHO pa3pellnTh (HOPMHUPOBAHHE COOT-
BETCTBYIOLIMX (YHKIHMI JOCTYyIa Yyepe3 rpaHb akleccopoB Create-accessor.
Tenepb chopMHUpyeM DK3EMILIAP Kiacca PiStOl ¢ mMOMOIIBIO ClieayIONIEero
BBIPAKEHUS:

(definstances pistols (PPK of pistol (safety on)
(slide forward) (hammer down) (chamber 0) (magazioet)
(rounds 6)))

3rot sx3emmusip, PPK, npaBunbHO ynoxeH — o0oiimMa BeIHYTa U3 py-
KOSITKH, IHCTOJIET yCTAaHOBJCH Ha TPEAOXPAHUTENH, 3aTBOP B IEPEIHEM
MOJIOKEHHUH, KYPOK OIIYIIeH, a NaTPOHHUK mycT. B oboiime umeercs 6 mna-
TPOHOB.

Teneps, MMes B IIporpamMme OnpezesieHne Kinacca U chopMUPOBaB K-
3eMIUTIp KJlacca, pa3paboTaeM mpaBuia U oOpaboTUYNKH COOOIICHUH, C TTO-
MOIIBI0 KOTOPBIX MOYKHO ONHCATh OTAEIbHBIC Ollepaliiy OOpaIeHusl ¢ ITIc-
TOJIETOM U CTpenbObI U3 Hero. JIJis 3Toro cHavana pazpaboTaeM madioH 3a-
nadn. JKenaTenbHO OTCIICKUBATH JIBE BEIITH:
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— €CTb JIM TIaTPOH B ATPOHHHKE,;
— MpOU3BEAEH JH BBHICTPEIL.
JI71st 5TOTO MOXHO UCTIONB30BAThH CICAYIOIINN TTa0JI0H:

(deftemplate range-test
(field check (type SYMBOL) (default no))
(field fired (type SYMBOL) (default no)))

IlepBoe mpaBuino OyIeT yCTaHABIMBATH B PaOOUyIO MaMsTh IPOrpaMm-
MBI 3a7a4y range-test.

(defrule start
(initial-fact) =>
(assert (range-test)))

IIpuakTUBH3aMK TOTO MpaBWiIa B pabodylo MmaMsaTh OyaeT modaBiie-
Ho (range-test (chec kno) (fired no))

Crenyromue Tpy npaBuia OyAyT MPOBEPSTH, IPABHILHO JH CHAPSDKEH
MHCTOJIET.

(defrule check

(object (name [PPK]) (safety on) (magazine out))
?T<-(range-test (check no))

=

(send [PPK] clear)

(modify ?T (check yes)))

IIpaBuio check 3akimodaercs B TOM, YTO €CJIM IHCTOJIET CTOMT Ha
npenoxpanurene (Safety on),00oiima BeiHyTa (magazine outy mucroner
He OBUT POBEPEH, TO HYKHO OYMCTUTH MATPOHHUK W MPOBEPUTH, HET JIN B
ném marpona. O6paborunk cooOiienus clearmis kiacca pistol Oymer BbI-
[JISIETH CIIeYIOMUM 00pa3oM:

(defmessage-handler pistol clear ()
(dynamic-put chamber 0)
(ppinstance))

B nepBoii cTpoke 00bsABIIsIETCA, UTO Clearssiusercs 06paboTINKOM CO-
obuieHus 1is Kiiacca Pistol, mpuuém 3ToT 06paboTUrK He TpedyeT mepena-
4K aprymMeHToB. OrnepaTop Bo BTOPOil CTPOKE «OUHIaeT» MaTpoHHUK. [Ipu-
CBOCHHE BBITIOJIHSETCS HE3aBHCHMO OT TOTO, KaKoe TeKyllee 3HaYCHHEe HMe-
et cnot chamber, — Quin 1. Omepatop B TpeThei cTpoke TpedyeT, YTOObI
9K3EMIUISIP pacreyaTan HHQOpMaNrio 0 TEKYIIEM COCTOSIHUHM CBOMX CJIOTOB.

B crnenyromux IByX mHpaBHiax o0pa0aThIBAlOTCS CHTYalUH, KOTIa
IACTOJIET CHAPSHKEH HENpPaBWIBHO, — HE YCTAHOBJEH Ha IPENOXPaHHUTENb
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WK B HETO BeTapleHa oboiima. [Ipasuio correctlycranasmuBaer miuctoset
Ha Mpe0XPaHKTelNb, a MPaBUIO COrfect2u3piekaet 13 Hero 00oNUMy.

(defrule correctl

(object (name [PPK]) (safety off))
(range-test (check no)) =>

(send [PPK] safety on))

(defrule correct2

(object (name [PPK]) (safety on) (magazine in))
(range-test (check no)) =>

(send [PPK] drop))

Kak u npu pa3paboTke MpeabIIyIIero MpaBmuia, HaM MoHaa00saTes 06-
paboTunku coobmenuii safetyn drop.

(defmessage-handler pistol safety (?on-off)
(dynamic-put safety ?on-off)
(if (eq ?on-off on) then (dynamic-put hammer down))

O6paboTunk coobieHus SafetynpuHuMaeT eTMHCTBEHHBIN apryMeHT,
KOTOPBIA MOXKET UMETh TOJIBKO JIBA CUMBOJIMUECKUX 3HaueHUs ON wiu Off.
B mpoTtuBHOM ciydae HaM MPUILIOCH OBl pa3paboTaTh 1Ba 00pabOTYMKA:
oIuH 1y coobienus safety-ona apyroit — aist coobiuenus safety-off .

O6paboTumk coobienust AropmpocTo u3BIeKaeT 000MMY U3 MUCTOJIETA.

(defmessage-handler pistol drop ()
(dynamic-put magazine out)

)

Teneps, xorma obecnedeHo MPaBUIBHOE HCXOJHOE CHAPSDKEHHUE IIHC-
TOJIETa, MOXKHO TIPHCTYIUTH K cTpenboe. Crenyromiee npaBmiIo obecrieyu-
BaeT BCTaBKY 00OHMBI B HCTOJIET MEPE CTPEIbOOH:

(defrulemag-in

(object (name [PPK]) (safety on) (magazine out))
(range-test (fired no) (check yes)) =>

(send [PPK] seat))

O0paboTunk cooOmeHrss SeatBRIIOTHICT ACHCTBUS, TPOTUBOIIOIONK-
HEBIE TEM, KOTOPBIE BIIOJIHAET 06padoTurk drop.

(defmessage-handler pistol seat ()
(dynamic-put magazine in))
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Crnenyroree nmpaBmiio o0ecTieyuBaeT CHapsHKeHHUE 000MMBI TaTpOHAMHU:

(defrule load
(object (name [PPK]) (magazine in) (chamber 0)) =>
(send [PPK] rack))

O6paboTurk coolIIeHus rack.

(defmessage-handler pistol rack ()
(bind ?a (dynamic-get rounds))

(if (> ?a 0) then

(dynamic-put chamber 1)
(dynamic-put rounds (- ?a 1))
(dynamic-put slide forward)

else (dynamic-put chamber 0)
(dynamic-put slide back)))

B sToM 00paboTurke obecnieanBaeTCs JOCHUTKA TATPOHA B TTATPOHHUK
B TOM Clly4yae, eciu B 00oWiMe MMeloTcs matponsl. Clieayroliee MpaBHIIO
TIOJIrOTAaBIIMBAET IUCTOJIET K CTPEsIbOE, CHUMAsI eTo ¢ Ipenoxpanutens. 00-
paTtuTe BHAMaHWE Ha TO, YTO B HEM IOBTOPHO HCIIOJIB3YETCS COOOIIECHHE
safety,Ho Ha 3TOT pa3 ¢ aprymentom Off.

(defrule ready

(object (name [PPK]) (chamber 1))
=>

(send [PPK] safety off))

Ipasuio fire BeimonHsieT cTpensoy.

(defrule fire

(object (name [PPK]) (safety off))
?T <- (range-test (fired no)) =>
(if (eq (send [PPK] fire) TRUE)
then (modify ?T (fired yes))))

OOpaTuTe BHUMaHKE, YTO B JAaHHOM IIPaBUIIC HCIOIB3yeTCss 00paboT-
YUK COOOIICHHUS, KOTOPOE BO3BpAIACT 3HAUCHHE. AHAIU3UPYSI €r0, MOKHO
BBISICHUTB, IPOU3BEAEH JIM BBICTPE, T.€. BHIIOJHEHA JIU B JICHCTBUTEIBHO-
CTH Ta OTIepaLysl, KOTOpasl «BaKperieHa» 3a 3TUM coobuienueM. Ecnu B ma-
TPOHHHKE OBLI MATPOH U MUCTOJET OBLI CHAT C MPEIOXPAHHUTENS, TO 00pa-
Gotunk coobieHus BepHET 3HaueHne TRUE (mocie Toro, Kak BeIBEIET Ha
skpad BANG! ). B nporuBHOM citydae o Bepuér FALSE (mocne toro, kak
BbIBeneT Ha 9KkpaH Click).
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(defmessage-handler pistol fire ()

(if (and (eq (dynamic-get chamber) 1) (eq (dynagetsafety) off))
then (printout t "BANG!" crlf) TRUE

else (printout t "click" crlf) FALSE))

IlycTs Bac He CMYMIAET, YTO B 0OPAOOTYHKE COOOLIEHHS aHATU3UPY-
€TCs YCIIOBHE, KOTOPOE YKe OBUIO MPOAHAIM3MPOBAHO MPABHUIOM, OTO-
CJIABIIUM coo0mIeHne (B JaHHOM cliydae peub uaét o6 ycmosuu safety off).
Jlesio B TOM, 9TO OMHO W TO K€ COOOIIECHHE MOMET OTCHUIATHCS PA3HBIMH
TPaBUJIAMH W HET HUKAKOM TapaHTHH, YTO B KaXIOM U3 HHUX OyIeT mpoBe-
PSATBCS 3TO YCIIOBHE.

PaccmoTpum emi€ oguH npumep:

(defclass RECTANGLE
(is-a USER)
(slot height)
(slot width))
(defclass CIRCLE
(is-a USER)
(slot radius))
(defmessage-handler RECTANGLE compute-area ()
(* (send ?self get-height)
(send ?self get-width)))
(defmessage-handler CIRCLE compute-area ()
(* (pi)
(send ?self get-radius)
(send ?self get-radius)))
(definstances figures
(rectangle-1 of RECTANGLE (height 2) (width 4))
(circle-1 of CIRCLE (radius 3)))

B nanmnom npumepe ompenpenstorces apa kimacca, RECTANGLE u
CIRCLE, ¢ cOOTBETCTBYIONIUMHE CIIOTAMH. 33 KaXKJIbIM KJIACCOM 3aKPEIUIEH
o0OpaboTurnk coolOmeHnii compute-area.lTor 00paboTYMK COOOIEeHUH
MpeHA3HAYCH JJIS BBIYHCIICHUS IUIOMIATH Kaxaoro oowekTa. [ kimacca
RECTANGLE mromans sx3emmisipa RECTANGLE Beruncnsiercs mytém
YMHOKEHHUS BBICOTHI, 3aIaHHON B DK3EMILIIPE, HA IMHPHHY. A I Kiacca
CIRCLE mmomanp sx3emmuripa CIRCLE npeacrasisier coboii 3HadeHHe
YKcIa 7, BO3BpamaeMoe GpyHKIHER Pi, KOTOpOEe YMHOXKAETCSA Ha 3HAYECHHE
pamuyca, 3aJaHHOE B DK3EMIUIIpE, BO3BeAEHHOE B KBaapar. OOpaTtuTe BHH-
MaHHE Ha TO, YTO B 000MX 00pabOTINKaX COOOIIECHHUI UCIIONB3YETCS Tepe-
Mmennas ?self. 3to — cnenuanpHas mepeMeHHast, aBTOMAaTHYECKH OIpPeEIe-
jsieMast U1l Kaka0ro oopadorunka coodmenuid. [Ipu Bbi3oBe 0OpadboTymka
coobriennii mepeMenHoi ?self npucBauBaercst 3HaueHue agpeca TOrO K-
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3eMIUIspa, KOTOpOMY Iepenarcsi cooOriieHne. JTa TepeMeHHasT MOXKET
MPUMEHSTBCS TSI TIepeiadn B 9K3eMIULIp COOOIIEHHH, Kak U ObLIO clieslaHo
B paccMaTpUBAaeMOM IIpUMepPE JUI BRIOOPKH 3HaueHui ciaoToB height, width
u radius.

ITocne onpeneneHuss 00pabOTIYNKOB COOOIICHHUIA TOSBIIICTCS BO3MOXK-
HOCTh OTIPABJATh COOOIIEHHsT COMpPUte-areas HK3eMIUIIPHl KIIacCOB
RECTANGLE n CIRCLE mus mony4enus uHpOpMaIyy o romaiyn Gury-
PBI, 33IaHHO# ATUM 3K3EMILIAPOM, KaK B CIEAYIOIIEM IIpUMepe:

CLIPS> (reset)

CLIPS> (send [circle-1] compute-area)
28.2743338823081

CLIPS>

(send [rectangle-1] compute-area)

8

CLIPS>

31ech 3aciyKMBacT BHUMAHUS TO, YTO KKIOMY dK3EMIUIIPY Tepeia-
€TCsl OJTHO W TO 7K€ COOOIIeHHE, HO, BRIYUCIISS TUTOIAAs (PUTYPHI, 3aIaHHOM
C €ro MoMOIbI0, KKIBIH SK3EMIUIAp OTBEUaeT Mo-pazHoMy. Takas crio-
COOHOCTh Pa3JIMYHBIX FK3EMIULIPOB OTBEYATh HA OJHO M TO K& COOOIICHHE
B XapaKTEePHOH IJIsl HEro (JopMe HA3bIBACTCS MOTUMOPPH3MOM.

6.2. Ucnosib30oBaHNe CEMAaHTHYECKHUX ceTei
JJIsl IpecTaBJIeHUus 3HaHMii Ha s3bike CLIPS

JlaHHBIN TIPEMEpP HATJIAIHO AEMOHCTPHPYET paboTy ¢ GpakTaMu | mpa-
BUJIAMHU.

Onucanne crpykrypbl. Co3maanM maOiIoH IS HEYMOPSIOUEHHBIX
(hakToB.

Jlns onmcaHus CTPYKTYPBI TeHeajorudeckoro jaepesa (puc. 6.1) moc-
TaTOYHO YETHIPE CIOTA:

(deftemplate person
(slot name)

(slot gender)

(slot father)

(slot wife))

Jlns mpoBepkH 100aBjieHUs MAOGIOHA MOKHO BOCIIOJIB30BATHCS CIIE-
nuaapHeIM HHCTpyMeHTOM Deftemplate ManageMenemkep 1ma6ioHOB),
noctynaeiM B Windowssepcuu cpeast CLIPS. [lns 3amycka MeHemkepa
1abJI0HOB BOCHOJIB3YHTECH MeHIO Browsewu BeiGepure nmynkr Deftemplate
Manager
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Bacummii

Y

Bnagumup Muxann

Puc. 6.1.IIpumep reneajorn4eckoro gepesa

MeHempkep MaOIOHOB ITO3BOJISIET B OTAECIBHOM OKHE NPOCMAaTpPHBATh
CIIMCOK BCEX IIa0JIOHOB, IOCTYNHBIX B TEKyIleH 0a3e 3HAHUMH, yIaliTh BbI-
OpaHHBII Ia0JIOH M 0TOOpaXKaTh BCE €ro CBONCTBA.

Ha ocuoge 1ra6iora PERSONmo6aBuM criucok (hakToB, OMHCHIBAO-
IIUX JJIEMEHTHI CTPYKTYPHI.

(deffacts people

(PERSON (name Vasya) (gender male) (wife Liza))
(PERSON (name Liza) (gender female))

(PERSON (name Vladimir) (gender male) (father Vagsya
(PERSON (name Natasha) (gender female) (fatherafasy
(PERSON (name Viktor) (gender male) (father Vasya))
(PERSON (name Misha) (gender male) (wife Natasha))
(PERSON (name Kostya) (gender male) (father Mighife Liza))
(PERSON (name Masha) (gender female) (father Mjsha)

Jnst nmpoBepku mo0aBiIeHHs IaOJOHa MOXKHO BOCIOJIB30BAaThCS CIIe-
uuansHeiM HHCTpyMeHToM Deffacts ManagerMenemkep npenonpeneaéH-
HBIX (akToB). st 3amycka MEHemKepa MaGOHOB BOCIIONB3YHTECh MEHIO
Browsen BribepuTte nynkr Deffacts Manager.

Onpenenenne orHomenuii. Onpezenim otHoweHne «Matp» (puc. 6.2).

Co3gaanm 11abiioH:.
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(deftemplate mother
(slot namel)
(slot name?2))

C03L[a,HI/IM MIpaBUJIO, OIMCHIBAIOIICE OTHOIICHUE:!

(defrule Mother

(PERSON (name ?x) (wife ?y))
(PERSON (name ?z) (father ?x))

=>

(printout t ?y " is mother of " ?z crlf)
(assert (mother (namel ?y) (hame2 ?z))))

Brimoaaum KOMaH/bI.

CLIPS> (reset)
CLIPS> (run)

Pesynbrart:

CLIPS>Natasha mother of Masha
Natasha mother of Kostya

Liza mother of Viktor

Liza mother of Natasha

Liza mother of Vladimir

Bacummit

Bnagumup

Puc. 6.2.01o6pa:kenne oTHomenust «Martb»
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-
Bnagumup

Puc. 6.3.0To0pa:kenne orHomenust «<bpar»

Omnpenenum otHOLIeHHE «Bpar» (puc. 6.3).
Co3gaanm 1abiioH:.

(deftemplate brother
(slot namel)
(slot name?2))

C03L[a,HI/IM MpaBUJIO, OIMCHIBAIOLICE OTHOIICHUE:!

(defrule Brother

(PERSON (name ?x) (gender male) (father ?y&~nil))
(PERSON (name ?z&~?x) (gender male) (father ?y&)-nil
(not (brother (namel ?x) (name2 ?z)))

(not (brother (namel ?z) (name2 ?x))) =>

(printout t ?x " brother of " ?z crlf)

(assert (brother (namel ?x) (name2 ?z))))

OrpannyeHne ?Z&~?X 3amperiacT BBIBOAUTH OCCCMBICICHHBIC MAPHI
omuHakoBbIX MMEH. Orpanmuenue ?Yy&~nil 3amperaer BHIBOAWUTH Maphl,
IOJIsSI «OTEL» KOTOPHIX HE ONpeeNieHbl (HyIeBoe 3HaYEHHE).

Y CI0BHBIE 2JIEMEHTBI:

(not (brother (namel ?x) (name2 ?z)))
(not (brother (namel ?z) (name2 ?x)))
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TPOBEPSAIOT Hannuhe (akrtoB Tuma brotheru, Tem caMbiM OTCIICKHBAIOT,
OblTa U yxe oOpaboTaHa JaHHAas Tapa Wik e€ mepecTaHoBKa. Ecimu oth
(akTBl OTCYTCTBYIOT, TO 3TO O3HadaeT, 4To oOpaboTka emE€ He ObLIa BBI-
MoJHeHa. B 3TOM ciyyae mpaBHIIO aKTHBHUPYETCS, U BBIIOIHSIOTCS JCUCT-
BUSI, OMMCAHHBIC B MPABOW YaCTH MpaBuia. A UIMEHHO BBIBOJIUTCS Ha dKpaH
coo0IeHne 0 HaHACHHOH mape OpaTheB M JOOABISACTCS COOTBETCTBYIONTHI
dakt brother,yreepxnaroruuit, uto qanHas mapa yxe 6puia o6padoTaHa.
BrIoTHEM KOMAaH/IBL:

CLIPS> (reset)
CLIPS> (run)

Pesynbrart:

CLIPS>Viktor brother of Vladimir

6.3.IIpumep yuéra HeonpenenéHHocTH Ha a3bike CLIPS

B s3pike CLIPS HemocpeacTBEHHO HE MPEeXyCMOTPEHBI KaKHe-In00
BO3MOXXHOCTH Yy4€Ta HeomnpeneaEHHOCTH. TeM He MeHee B MporpaMmy
CLIPS Hec10/XKHO BKIIOYHTEH CPEACTBA yuéTa HEOMPEACAEHHOCTH, IOMEIIas
nH(pOpMAIHNIO, KACAIOIIYIOCS HEONPeIeIEHHOCTH, HEMOCPEJICTBEHHO B (hak-
THI ¥ TipaBwia [4]. B kauecTBe mpuMepa JOCTATOYHO yKa3aTh, YTO C ITOMO-
uipio s3eika CLIPS MoskeT ObITH dMyIMpPOBaH MEXaHH3M y4ETa HEOIpeae-
néuroctu, npumensemsiii B cucteme MY CIN. Huxke Oyzaer mokaszaHo, Kak
MOXHO Tepe3anucats Ha si3bike CLIPScnenyromee npasuino MYCIN:

IF

The stain of the organism is gramneg and

The morphology of the organism is rod and

The patient is a compromised host

THEN

There is suggestive evidence (0.6) that the ideofithe organism is
pseudomonas

B cucreme MYCIN ¢dakruueckas uHpoOpMaius mpeacTaBicHa B BUIC
Tpoek «oObekT—arpubyr—3Hauenue» (ObjectAttribute-Value — OAV).
Takue Tpoiiku OAV moryt ObITh npencrasiacHsl B s3bike CLIPS ¢ momo-
bk caeayronieil koHeTpykuun deftemplate {ra koncTpykims Oyner mo-
MelleHa B COOCTBEHHBI MOAYJIb B LEJSIX CO3MAHHUS MMOBTOPHO MPUMEHHUMO-
r0 MPOrPaMMHOT0 KOMITIOHEHTA):

(defmodule OAV (export deftemplate oav))
(deftemplate OAV::0av
(multislot object (type SYMBOL))
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(multislot attribute (type SYMBOL))
(multislot value))

Ora koncrpyknus deftemplatemossonser mpencraBuTh HEKOTOpPBIE
¢axte1, Tpedyemble ans dactu |F mpuBenénnoro Beime npasuiaa MYCIN,
CIIEYIOITUM 00pa3oM:

(OAV (object organism)
(attribute stain)

(value gramneqg))

(OAV (object organism)
(attribute morphology)
(value rod))

(OAV (object patient)
(attribute is a)

(value compromised host))

Kpome Toro, B cucteme MYCIN ¢ kaxabiM (akToM accoruupyercs
ko3 dunment pocrosepuoctu (Certainty Factor — CFkoropsrii xapakre-
pusyer creneHs noBepust K ¢akry. KoadduuneHT 10CTOBEpHOCTH MOXKET
nMeTh 3HaueHue oT —1 1o 1; 3Hauenue —1 nokaseiBaeT, YTo (aKT SABISETCS
3aBEeJOMO JIOXKHBIM, 3HaueHHe O TOBOPHT O TOM, 4YTO Kakas-Iubo napopma-
us 00 3ToM (akTe OTCYTCTBYeT (HATHLO MOJHAS HEOMPEACNEHHOCTH), a
3Ha4YeHHUE 1 CBUIETENBCTBYET, YTO (aKT SBISAETCS 3aBEIOMO HCTHHHBIM.

B cucreme CLIPS koahuieHTsl 10CTOBEPHOCTH HE YYHUTHIBAIOTCS
ABTOMAaTHYECKH, IT0ITOMY HEOOXOIUMO OOECIICYHTh CONPOBOXKACHHE H
naHHOW MH(popManuu. B 3THX 1ensx B KaxaoM ¢axre OyAeT HMCIONb30-
BaThCS JOIOJHUTENBHBIH CIIOT, MPEICTaBILIOMNI KOI(QQHUIMEHT IOCTO-
BepHoctH. [Tocne atoro koHcTpykuus deftemplatec umenem OAV s ka-
XKIOTO (aKkTa NPUHUMAET TAKOH BUJI:

(deftemplate OAV:.0av

(multislot object (type SYMBOL))
(multislot attribute (type SYMBOL))
(multislot value)

(slot CF (type FLOAT) (range -1.0 +1.0)))

B kauectBe IpuMeEpoB (baKTOB MOXKHO IPUBECTH CIICAYIOIIEE:

(OAV (object organism)
(attribute stain)

(value gramneg)

(CF 0.3))

(oav (object organism)
(attribute morphology)
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(value rod) (CF 0.7))
(OAV (object patient)
(attribute is a)
(valuecompromisedhost)
(CF0.8))

st Toro uto0s! daktel OAV (hyHKIIMOHHPOBAIIN TOJDKHBIM 00pa3oM,
B nporpamMmy Ha si3bike CLIPS HeoOxoaumo BHeCTH emié 0aHy MOIU(HKa-
muro. Cucrema MY CIN mo3BoIIsieT OCYIIECTBUTH JJOTHYCCKUI BBIBO OHUX
u Tex ke Tpoek OAV ¢ MOMOIIBIO OTACABHBIX MPABUII. 3aTE€M 3TH TPOHKH
OAV KOMOMHHPYIOTCS IS OAY4IeHUsT equHCTBeHHOM Tpoiiku OAV, B KO-
TOpOH KOMOMHUPYIOTCS KO3 (GUIIUEHTHI JOCTOBEPHOCTH HMCXOIHBIX TPOCK
OAV. Tlpumensiemast B HacTosiiiee Bpemst koHcTpykius deftemplate: ume-
HeM OAV mo3BOJISIET BHOCHUTH B CIIHCOK (DAKTOB JBE MJCHTUYHBIC TPOHKH
OAV TonbKO B TOM CIIy4ae, €CIIH B HUX UMCIOTCS pa3indHbIe Ko umeH-
Tl A0CcTOBepHOCTH (MOockonbky cuctema CLIPS B 0OBIYHBIX yCTOBHSX HE
MO3BOJISICT BHOCHUTH B CIHCOK (DakTOB [aBa AyOnupyromuxcs (akra). s
TOTO 4TOOBI 0OECIIEUYNUTh BO3MOXKHOCTh BHECEHUS B CIIUCOK (haKTOB HJICH-
THuHbIX Tpoek OAV, UMEIUX 0ANHAKOBBIC KO3()(OHUIIUEHTHI JOCTOBEPHO-
CTH, MOKHO KCIIOJIb30BaTh KoMaHny set-fact-duplicationuis ormens! npu-
Mensiemoro B cucteme CLIPS mpunItnma paboTsl, COritacHO KOTOPOMY Ipe-
JIOTBpAIaeTcss BHECEHNE NyOIupyromuxcst GakToB B CIUCOK (pakToB. YKa-
3aHHBIN MPUHIUI ACHUCTBUSA OTMEHSETCS C MOMOIIBI0 KOMaH/Ibl, UMEIOIIEH
crnenyromuid cunrakcuc: (set-fact-duplication TRUE)

AHAJIOTHYHBIM 00pa3oM, KOMaHJa, UMEIoIas CICAYIONy (opmy,
HCKJIFOYACT BO3MOXKHOCTh BHECECHUS B CIHCOK (DAKTOB AYOIMPYROUIUXCS
(axToB:

(set-fact-duplication FALSE)

Kak yxe 065110 ckazano, B cucteme MYCIN 1Be naeHTHYHBIC TPOUKH
OAV xombunupyotcs B oauy Tpoiiky OAV, UMEHOIyI0 KOMOWHHPOBAH-
HOe 3HaueHue Kod((uimeHTa NOCTOBEPHOCTH. [yl BBIYMCICHUS HOBOTO
ko3 dunrenta gocroBeproctd B cucreMe MYCIN wmcmons3yercst cie-
Iyromiasi SHopMa, ecii 00a ko3 GUIIMeHTa JOCTOBEPHOCTH JBYX (aKTOB
(o603nauennbie kak CF1u CF2)6oblie Win paBHbI HYIIIO:

New Certainty = (CF1 + CF2) — (CF1 * CF2)

Hanpumep, npeanonaoxuM, 4To B CHOHCKE (aKTOB UMEIOTCS CICTYIO-
e (haKThL:

(OAV (object organism)
(attribute morphology)
171



(value rod)

(CF0.7))

(oav (object organism)
(attribute morphology)
(value rod)

(CF 0.5))

Honyctnm, yto CF1 0603HauaeT ko3 PUIMEHT TOCTOBEPHOCTH Tep-
Boro ¢akta, paBHbiii 0.7, a CF2 «o03¢p¢uuneHT 10cTOBEpHOCTH BTOPOTO
¢axra, paBubiii 0.5; B TakoMm ciryyae HOBBIH K03 (QUIIMEHT TOCTOBEPHOCTH
JUTsl KOMOWHALWK 3THX ABYX (haKTOB BEIYUCISETCS TAKMM 00pa3oM:

New Certainty = (0.7 + 0.5) — (0.7 * 0.5) = 1.2 39 = 0.85,

a HOBBIN (haKT, 3aMEHSIONINIA 1Ba IEPBOHAYAIBHBIX (aKTa, MPUHUMAET Clie-
NYIOIIAN BUA!

(OAV (object organism)
(attribute morphology) (value rod) (CF 0.85))

Kak yxe 0but0 ckazano, cucrema CLIPSHe oOpabartsiBaeT aBTOMaTH-
4eCcKH KO QHIIMEHTHI TOCTOBEPHOCTH, OTHOCsIHeCs K (akram. 13 storo
cnenyer, uto CLIPS Taxke He KOMOWHHMPYET aBTOMAaTHYECKH JIBE TPOWKH
OAV, mnonydeHHbIE C NOMOILIBIO pa3HBIX NpaBwi. Ho kxomOumHMpoBaHue
Tpoek OAV MOXXHO JIeTKO 00ECHeYHTh C IIOMOLIBI0 MpaBWiia, KOTOpPOE
OCYILECTBIIICT MOUCK B CIHMCKe (PakTOB MaeHTHUHBIX Tpoek OAV, mome-
XKaIx KOMOWHHMpoBaHHIO. Hivke Moka3aHO NPaBWIIO M OIUCAH METOX, KO-
TOpbIE JEMOHCTPHUPYIOT, KaK OCYIIECTBIISIOTCS yKa3aHHbIC IEWCTBHUS IPH-
MEHHUTEJIBHO K TAaKUM IOMapHO obOpabareiBaeMbiM Tpoiikam OAV, B KOTO-
PBIX K03 PHUIMEHTHI TOCTOBEPHOCTH OOJIBINE WIH PABHBI HYITIO.

(defmethod OAV::combine-certainties

((?C1 NUMBER (> T1 0))(T2 NUMBER (> T2 0)))

(- (+ 1 C2)(* ?C1 C2)))

(defrule OAV::combine-certainties (declare (autotfes TRUE))
?factl <- (oav (object $?0)

(attribute $?a) (value $?v)

(CF ?C1))

?fact2 <- (oav (object $?0)

(attribute $?a) (value $?v) (CF ?C2))

(test (neq ?factl ?fact2))

=>

(retract ?factl) (modify ?fact2 (CF (combine-centas ?C1 ?C2))))
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OOparnTe BHHMaHWe Ha TO, 4To uaeHTH(huKaropsl (pakrtoB ?factl u
?fact2 cpaBuuBaroTCs Ipyr ¢ ApyroM B yCIoBHOM aneMente test. Takas
orepanys MPUMEHsIeTCs AUl MOJTyYeHHs TapaHTUH TOro, 4YTO MPaBHJIO HE
COrNlacoBaHo ¢ (hakKTOM C HCIIOJB30BAaHMEM TOYHO TaKoro xe (akra s
MIEpPBBIX JIBYX IMIA0JOHOB. Azipeca ()aKTOB MO3BOJISIOT CPaBHUTH (DYHKIMH
eqgu neg.Kpome Toro, cieayer OTMETHTh, YTO ISl TAHHOTO IpaBuia pas-
pemén arpubyTt auto-foCusSITo MO3BONISET TAPAHTHPOBATE, UTO IBE TPOHKH
OAV OynyT cKOMOMHUPOBAHBI, IPEXAE YeM OyAeT pa3peuicH 3amyck apy-
THX MPaBHJI, NIa0JIOHAM KOTOPBIX COOTBETCTBYIOT 00€ 3TH TPOWKH.

CrenyromuM 11aroM Ha MYTH K BHEJAPCHUIO CPEICTB MOIICPKKU KO-
a¢¢urmenToB gocroBepHoctd B cuctemy CLIPS sBnsiercs cBsi3piBanue ko-
5 QUIMEHTOB JTOCTOBEPHOCTH (DAKTOB, COTJIACYIOMINXCS C JICBOH YacThIO
npaBmiIa, ¢ KO3PPUITUESHTAMH JOCTOBEPHOCTH (aKTOB, BHECEHHBIX B CITH-
cok (akToB ¢ momMouIpko npaBoi yactu npasmia. B cucreme MYCIN noru-
YecKuil BBIBOJ KOd((HUINEHTA JOCTOBEPHOCTH, aCCOLMMPYIOIIETocs ¢ Jie-
BOM YacCThbI0 MpaBUIIA, OCYIIECTBISETCS C HCIOJIBb30BAHUEM CIIEAYIONIUX
dbopmyit:

CF(P1 orP2) = max{CF(P1),CF(P2)}
CF(P1 and P2) = min{CF(P1),CF(P2)}
CF(notP) = -CF(P)

B stux dopmynax P, Plu P2 00603HauaroT nrabioHsl U3 JI€BOH 4acTh
npasuia. Kpome toro, eciu Ko3pQUIUEHT TOCTOBEPHOCTH B JIEBOW YacTh
npaBwia MeHbie 0.2, To MPaBUIO pacCMATPHUBACTCS KaK HEMPUMCHHMOE U
3aIlyCK €ro He IIPOUCXOIMNT.

Jlorndeckuii BBIBOJ 3HAYCHUS KOIPHHUIIMEHTA TOCTOBEPHOCTH (haKTa,
BHECEHHOTO B CIHCOK (PAKTOB MOJ JCHCTBHEM MpPaBOM YaCTH MpPaBHIIa,
OCYILIECTBIISICTCS IYTEM YMHOXXCHHUSI KOI(QQHUIMEHTa TOCTOBEPHOCTH BHO-
cuMoro daxTta Ha KOIPPHUITMESHT JOCTOBEPHOCTH, 3aJaHHBIN B JIEBOM 4acTH
npasuina. Hike npuBenén pesynprar npeodpazoBanus npaswia MYCIN.
DTO MPaBUIIO MOKA3BIBACT, KAK BBEIYUCIIAIOTCS KO3 PHUIUCHTHI JOCTOBEPHO-
CTH B JIEBOW W MpaBoi yacTsax mnpaBuia. [IpaBmwio nmomemiaercss B MOAYJb
IDENTIFY, xoropslii umuoptupyeT koHcTpykuuio deftemplatec umenem
OAV wu3 moxyns OAV.

(defmodule IDENTIFY (import OAV deftemplate oav))

(defrule IDENTIFY::MY CIN-to-CLIPS-translation

(OAV (object organism) attribute stain) value graghCF ?C1))
(OAV (object organism) attribute morphology) vaheel) CF ?C2))
(OAV (object patient) attribute is a) value compised host) CF ?C3))
(test (> (min ?C1 ?C2 ?C3) 0.2))

=>
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(bind ?C4 (* (min ?C1 ?C2 ?C3) 0.6))
(assert (OAV (object organism) (attribute identityalue pseudomonas)
(CF ?C4))))

6.4.IIpuMepshl IKCIEPTHBIX CHCTEM, HAMMCAHHBIX Ha si3bIke CLIPS

YV KaXI0ro CIEINaIncTa, 3aHUMAIOIIErocs JHarHOCTHKON U yCTpaHe-
HHEM HEHWCIPaBHOCTEH MPHUHTEPOB, HAKOIUICH YHUKAIBHBIA OIBIT, HO OH HE
SIBIISICTCA MCUEPITBIBAIONTNM. Bo3HIKaeT HEOOXOIMMOCTh OOBEIMHEHUS T10-
TOOHOTO OTBITA JJIST KAYECTBEHHOTO YIIYUIICHNS TUATHOCTHPOBAHUS U YCT-
paHeHus HeucrpaBHOcTed npuHtepoB. B Ilpunoxenun A mpuBeAEH KoOJ
SKCIEPTHOM CUCTEMBl JUATHOCTHKH HEHCHIpPaBHOCTEH MpuHTEpoB. Mcnos-
3yeMbIil A3bIK JUTS CO3/1aHus BHelHero unrepdeiica — Python.Paspaboran-
Has KCIIEPTHAs CHCTEMa IMO3BOJIICT OOBCIMHUTH Pa3IMYHBIC AITOPUTMBI
JIMarHOCTUPOBAHUSL MPUHTEPOB. [[aHHYIO HKCHEPTHYIO CUCTEMY MOTYT HC-
[I0JIb30BaTh MacTepCKUe, 3aHUMAIOIIUECs PEMOHTOM NpuHTEpoB. Cuctema
MO3BOJIUT CHEIUAIUCTaM YCKOPHUTH MPOLIECC MOMCKAa HEUCIPABHOCTH YCT-
potictBa. Copepikamnecss B 3KCIEPTHOW CHCTEME 3HAHUS IIOMOTYT Ha4H-
HAIOIIKAM CIEIMaIICTaM MOJIYYHTh ONBIT B TUATHOCTHUKE W YCTPAaHEHUH He-
HCTIPABHOCTEH NMPUHTEPOB.

B Ilpunoxenun b npuBenéH koA 3KCMEPTHOM CUCTEMBI, KOTOpas Mo-
MOTaEeT II0JIb30BATENIO ¢ BEIOOpOM BakaHcHH. [1onp30BaTelnto mpemiaraeTcs
3aM0JHUTh aHKETY — eMy 3aJal0TCsl BOMIPOCHI, OTBETHI HA KOTOpPhIE CUCTEMA
MOCHITACT B BUJE COOOIICHUIA OOBEKTY, MPEICTABISIONICTO MMOJIB30BATEIS.
IMocne ompoca B cHCTEME HAKAIUTMBAIOTCS 3HAHUS 00 OOBEKTE-MOJB30Ba-
Teje, MO0 KOTOPHIM ONpEAeNseTcss CHHCOK MOIXOIAIIMX €My BaKaHCHUH.
B urore nosib3oBaTento BHIIAETCS pe3yibTaT B BUAE CIHMCKAa BaKaHCUHM, Ha
KOTOPBIC OH MOXET OBITh YCTPOCH, 100 0TKa3 B CBOOOIHOM BakaHCcHH. J1Jist
CO31aHus BHEIIHEro HHTepdetica ucmoap3yrores s3pikn HTML, CSS, PHP.

6.5. KoHTpoJibHbIe BONPOCHI M 32/1aHNS

1. B pexuMe KOMaHJIHOM CTPOKU BBIYHUCIHTE 3HAYCHUSI BRIPAXKCHUI:

a) (4-5)*(3+4).

6) sinl+ 1/(cos (1-2)).

8) min (max (4, 6%, min (2,59).

r) (7+9) *tan5.

m B*G+6+7)-((3*4/19+2)/9).

2. Cospaiite GYHKOMIO IS BBIYHACICHHS UIMHBI OTpPE3Ka IO 3a-
JMAHHBIM  KOOpAHMHATaM €ero KOHIIOB (4, &) u (b, by),

D = /(b —a)2 + (b, ~2,)? .
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3. Cosnaiite GYyHKIMIO IS BEIYHCACHUS IIOMIATH TPSYTOIBHUKA 10

JUIMHaM €ro CTOpOH, S= \/ p(p—a)(p-b)(p-c) (ucmonp3oBaTh OTHEIB-

HYIO (YHKIIHIO JUTSL BEIYHCIICHHS TIOTYyIIEPUMETPA).

4. Hamumute nporpammy CLIPS, koTopast ckiaabBaeT aBa ABOWY-
HBIX 4ucia 0e3 MCTOJb30BaHUS KaKUX-THO0 apudmeTrueckux (QyHKIUH.
Wcnonp3yiiTe Ui MpPEACTABICHUS JBOMYHBIX YUCEN CICIYIOIIYI0 KOHCT-
pykuuio deftemplate.

5. Hamummure nporpammy CLIPS, kotopast 3ampammBaeT y mosbs30-
BaTeJsl 3HAYCHUS [[BETOB, a 3aTE€M BBIBOJUT CIIUCOK BCEX TOCYIapcTs, ¢uia-
TH KOTOPBIX COJICPKAT BCE YKa3aHHBIC IBETA.

6. Hamumure nporpamMmy, KOTopast OyIeT CYUTHIBaTh (pailyl JaHHBIX,
COJIEpXKAIMIA CIUCOK UMEH JIIONICH ¢ yKa3aHHWEM BO3pPAcTOB, M CO3/IaBaTh
HOBEIH (haiisl, B KOTOPOM COJIEPIKUTCS TOT K€ CIHCOK, OTCOPTHPOBAHHBIN B
MOPSI/IKE YBEITUUCHUS BO3PACTOB.

7. HanmmuTe mporpaMMy, KOTopas IMociie MONydeHHs 3HAYCHUH KO-
OpJIMHAT JBYX TOYEK HA IUIOCKOCTU OIpENelsieT HAKJIOH MPSMOM, MpOoXo-
Jsiel depe3 3Tu JaBe TOukW. [Iporpamma JOJDKHA BBITMOJHSITH TPOBEPKY
JUISL OTIPE/ICIIEHHS] TOT0, YTO KOOP/MHATHI TOYEK 338JaHbl YHUCIAMHU U YTO OJI-
Ha W Ta )K€ TOYKa He yKa3aHa NBaXk/abl. JINHWUU, HANpaBJICHHbBIC MEPICHAN-
KyJSIPHO TOPHU30HTABHOM OCH, CIeIyeT pacCMaTpUBATh KaK HMEIOIUe
OEeCKOHEUHBIN HAKJIOH.

8. HammmuTe mporpaMmy A MOWCKa pEIICHUS 33aJadd C XaHOU-
CKUMH OalTHsIMH, B KOTOPOH HEOOXOAUMO TEPEMECTUTh PSIIT KOJICI, HMEIO-
[IUX Pa3HBIA HAPYKHBIM JHaMETP W OJMHAKOBBIA BHYTPCHHHMA AUAMETD, C
OJTHOTO KOJIBIIITKA HA APYTOW KOJBIIICK, HA pa3y HEe HACAKUBAS HA KOJBIIICK
KOJIBIO C OOJIBITUM HAPYXKHBIM JUAMETPOM MOBEPX KOJIbIA C MEHBIITUM Ha-
PYKHBIM THAMETPOM.

9. Hamumure mporpamMMy, MO3BOJSIOUIYIO OINPENEIUTh LU(PPOBbIC
3HaveHHs OYKB, MMOCJIE MOJICTAHOBKU KOTOPBIX CIIENYIONIas 3a/1a4a periaeT-
cs mpaBuiabHO. Kaxmoit u3 6yke H, O, C, U, S,P, R,E u T cooTrBercTBYyeT
yHuKansHas udpa ot 0 g0 9.

HOCUS
+ POCUS
=PRESTO

10. Hanumure nporpaMmy, MO3BOJISIONIYIO ONPENENUTh MPOCTHIE
MHOXHUTENH 4ucia. Hampumep, IPOCTHIMA MHOXKHUTEISIMU dncia 15 siBisi-
totcst 31 5.

11. HammmmmmTe mporpamMmy Ijisl TpeoOpa3oBaHus cOOOIIeHMs, 3a1aH-
HOTO B BHJE a30yku Mop3e, B 9KBUBaJICHTHBIH 3TOMY COOOIIEHUIO Psijl 3HA-
KOB an(aBuTa.
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12. Hanwmmure nporpaMMy [Uist BeAeHUs Urpbl JKu3Hb.

13. ITycte muOkecTBO E = {1, 2, ..., 100}onpenenser Bo3pact yeio-
Beka. [logmuoxkectBo A «MoJ0m0#» MOXHO 331aTh (QyHKIHEH NpuHAa-
JIEKHOCTH!

1 x<25

1
—]—— x>25
“(A) [X_25]2
1+ ————
5

Hanummre nporpamMMy, KOTopast IO BO3pacTy 4eJIOBEKa ONpeAenseT, K
KaKOW KaTeropuu OH OTHOCHTCSI:

MOJIOAOH
H(A) =1;
CpeIHEro BO3pacTa
003< u(A) <1;
cTaphIit
H(A) < 003.

14. Hamummte TPOTpaMMy, OIPEACISAIONIYI0 SBISETCS JIH YHCIO N
(HOMep BapHaHTa) POCTHIM.

15. TlocTpoiiTe TeHEATOTHIECKOe JEPEBO CBOCH CEMBH I TPEX TIO-
kojieHud. OTpeaenuTh CIeOyIole OTHOIICHUSA: MaTh, Opar, cectpa, fe-
Jylka, 6a0yIka, Téia, mypud (6paT )KeHBI), CBOSUEHHUIIA (CeCcTpa JKEHBI),
cBOSIK (MY CBOSYEHHIBI), CBEKOp (OTel My»Ka), 30JI0BKa (cecTpa Myxa),
neBepb (Opar myska), cHoxa (KeHa ChIHA JUIS €ro MaTepH), HeBecTKa (JKeHa
CBIHA TS €TO0 OTIIA).

16. IpeamonokuM, 4TO IaHa maxMaTHas qocka pasmepamu N X N,
rone N — memoe umcno. Hamumure mporpamMmy, KOTOpas pacCTaBiseT
N ¢depseli Ha TaxMaTHOW JOCKEe TaKUM OOpa3oM, 4TO HU OAWH (ep3b He
MO>KET HaIacTh Ha JPYTOro.

17. Hanumwmre xouctpykiuo deffunction, koropas ompenensier Bce
OPOCTBIC YKCha OT 1 10 yKa3aHHOTO LIEJIOrO YMCIIa U BO3BpALIaeT 3TH MPo-
CTBIC YKCIIA B BUJIE MHOTO3HAYHOTO 3HAYCHHUSI.

18. Hamummmre koncTpykumio deffunction, koropas ompenensier ko-
JIMYECTBO BXOXACHUN OJTHOM CTPOKH B IPYTOi CTPOKE.

19. Hanummre xoucrpykimio deffunction,koropas moctpodno cpas-
HHBaeT JBa (haiiyia u BEIBOIUT HHAOPMAIHIO 06 0OHAPYKEHHBIX Pa3IHYHsIX
B (baiiy, yKa3aHHBIN JIOTHIECKUM UMEHEM.

20. Hammmnre xoHetpykiuo deffunction, kotopass mpuHHMaeT oOT
HyJisl 1 OOJIbIIE TTAPAMETPOB M BO3BpAIaeT MHOTO3HAYHOE 3HAYCHHE, CO-
JepiKaliee 3HaYCHHS TapaMeTPOB B 0OpaTHOM MOPSAKE.
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21. Hamumure kouctpyknuto deffunction,s koropoii He ucmosb3yer-
Csl peKypcHsl ISl BRIYUCIIeHUs (pakTopuana memnoro unciaa N.

22. Hamumure koucrpyknuio deffunction,xoropas npeodpazossiBaer
JBOMYHYIO CTPOKY, COCTOSIIYIO U3 HyJIel U eJMHHULI, B NECATHIHOE YHCIIO.

23. bes ucnons3oBanus GpyHkuuii if wiu switch manummre psa mero-
JOB, IIpeIHa3HAYCHHBIX Ul IPeoOpa3oBaHMs JaHHBIX, IPEICTABICHHBIX C
NOMOIIBIO TAKUX €AWHHML, Kak JroimMel (inches)byter (feet)u spasr (yards).

24. PazpaborTaiiTe SKCHEPTHYIO CHCTEMY JUIS BBIOOpa YHHUBEPCHTETA,
(bakynbTeTa M CIICHUATIBHOCTH B COOTBETCTBHH C HHTEPECaMH aOUTYPUCHTA.

25. PazpaborTaiite dKCIIEPTHYIO CUCTEMY, HCHONbB3Ys MPHHIMITEI 00b-
SKTHO-OPHEHTUPOBAHHOTO MIPOTrPaMMHPOBAHHS.
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3AK/IIOYEHUE

ITockonpky B cepy NMPHIOKCHHHA HUCKYCCTBEHHOTO WHTEIUICKTa BO-
[LIM MPAKTUYECKH BCE HANPABIICHHS COBPEMEHHOM HH()OPMATHKH, MBI HE
CTaBIIU TIepe]l COOO0 1enH «00BATh HEOOBITHOEY, a BKIIOUIIH B YICOHUK
pasnensl, CoAepiKallie OMHMCaHUe TPAJAUIMOHHBIX MOJENEH U TeXHOIOTHI
CO3JIaHUSI MHTEJUICKTYalbHBIX CHCTEM, a TaKXKE HOBBIX MEPCHEKTUBHBIX
MOJIXOJIOB K PEIISHUIO POOIeM, BOSHUKAIOUIMX B 00JIACTH HCKYCCTBEHHOTO
MHTEJJIeKTa.

[Ipy HamUCaHUKM KHUTH MBI BUACIHM CBOIO IeJb B TOM, YTOOBI MO3HA-
KOMHTh YUTATENsl C MPUHIMIAMU CO3JaHUs ¥ (PYHKIMOHHUPOBaHHS WHTEIN-
JIEKTYanbHBIX MHPOPMAIMOHHBIX CUCTEM. [IpakTHUECKHIl OMBIT MOKA3bIBA-
€T, YTO JIIOJIH, HE 3HAKOMBIE C 3TUMHU MPUHIIUIAMH, UCIIBITHIBAIOT OOMbIINE
TPYAHOCTH, BBICTYMAash B POJH MOJH30BATENEH HHTEIUICKTYAIBHOTO IIPO-
IPaMMHOTO 00ECIICUCHUS.

IIpu BcéM MHOTO0OpPA3UH BHIOB MHTEUICKTYaJIbHOTO MPOrPAMMHOTO
oOecrieueHHs, UMEIOILIETOCs B HACTOSIIEe BPEMs, MBI JOCTATOYHO HOAPOO-
Ho paccmortpein cpexy CLIPS.3to o0bscHseTCS €€ TOCTYIHOCTRIO M TEM,
gyro s3bIK U cpema CLIPS mpemocraBisitorT mois30BaTesiM BO3MOKHOCTE
OBICTPO co3maBaTh dP(HEKTHUBHBIC, KOMIIAKTHBIE U JIETKO YIIpaBJsIeMble dKC-
neptHbie cucteMbl. Hecmotpst Ha T0, uro CLIPS pacnpocrpansercs: Gec-
IUIATHO, OH BEChbMa YCIIEIIHO KOHKYPHUPYET JaXke C CaMbIMH HM3BECTHBIMU
KOMMEPYECKUMH MPOEKTAMHU.

HayuuTthcst mporpaMMUpOBATh MOKHO TOJBKO HMPOrPaMMUPYsI, Pelast
KOHKpETHBIE 3a/aud. B NpHiokeHHs ydeOHUKA MbI I[EIeHANPaBICHHO
BKJIFOUHITH CPABHHUTEIHLHO OOJbIIME MO0 O00BEMY MPAKTHYECKHUE MPUMEPHI
sKkcriepTHBIX cucteM Ha si3bike CLIPS. IMTostomy pasOupaiite mpumepsl,
cTaBbTe cebe 3aaukl U MPOrpaMMHUpPYIITe.

ABTOpBI Ha/ICIOTCS, YTO 3HAHUS, MOJYYCHHbIC MPU M3YYCHHH AaHHOMN
KHUTH, U TPUBEJCHHbBIC MPAKTHYECKHUE MPUMEPBI IOMOTYT YHUTATENIO B ca-
MocTosTeIbHOM ocBoeHnU si3bika CLIPS, a Tarxke mo3BOJsAT paciimputh
KPYro30p B 00JaCTH MHTEIUIEKTYaIbHBIX HH(POPMAIIMOHHBIX CHCTEM M TEX-
HOJIOTHUH.
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IMPUJIOKEHHUSA
Ipnioxenne A

®aitn kurs.clp

; OnpenesieHye KJaCCOB;

,» OnpenesieHre abCTPaKTHOT'O KJjlacca NPMHTEpPAa;;
(defclass PRINTER "Printer defclass”
(is-a USER)
(role abstract)
(slot power
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))
(slot podkl_el
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))
(slot shnur
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))
(slot napr
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))
(slot print_doc
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))
;» OnpenesieHMe KOHKPETHOTO KJjlacCa Jla3epHOT'O MNPMHTEpPa;,
(defclass PRINTER_LASER "Laser printer defclass"
(is-a PRINTER)
(role concrete)
(pattern-match reactive)
(slot zastr_cart
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

179



(slot zastr_vyhod
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

(slot zaderzh
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

(slot shum
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

(slot kachestvo
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

(slot install_skrip
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

(slot opred_cart
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

(slot opred_bum
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

(slot zahvat_bum
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

;v OmnpenesieHMe KOHKPETHOTO KJjlacCa CTPYMHOT'O NPMHTEPA;;
(defclass PRINTER_INK "Inkjet printer defclass"

(is-a PRINTER)

(role concrete)

(pattern-match reactive)
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(slot otkl_val
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

(slot skrip
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

(slot bum_perekos
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

(slot nesk_listov
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

(slot zastr_raboch
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

(slot kachestvo
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

(slot caret_upor
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

(slot coord_lenta
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

(slot opred_cart
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))
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(slot pod_bum
(type SYMBOL)
(create-accessor read-write)
(storage local)
(default none))

B T T T T T I T I e
; Onpenenenne mwabJoHa, ONMCHBAKIETO TeKyllee COCTOSHUE
CUCTEMH,

11999939999999999999939999993939999999999393939399) [ERRR]

(deftemplate Ul-state
(slot cur_quest (type STRING))
(multislot ans (type STRING))
(multislot sys_ans (type SYMBOL))
(slot user_eval (type STRING))
(slot prev_qg (type SYMBOL) (default no))
(slot prev_ans (type STRING))
(slot state (type SYMBOL)))

11999939999999999999939999993939399999999393939399) [ERRR]

, OnpenesieHue QyHKLUMM, CcoofmWaplel CucTeMe O HaXaTuyM KHOII-
KM Iepexona kK MNpelpnylieMy BOIPOCY;

(deffunction prev_g_yes (?f)
(modify ?f (prev_q yes)))

11999939999999999999999999993919999999979393

; OnpenersieHre NpaBMJl BHBOIA BOINPOCOB CMUCTEMEL

11999939999999999999939999993939399999999393939399) [ERRE]

(defrule start
(initial-fact)
=>
(assert (Ul-state (cur_quest Io6po mnoxajioBaTb B
SKCIEPTHYID CUCTEMY IMATHOCTMKM HEMCIPaBHOCTM NpuHTepa!
s nponmosvkeHus HaxMuTe kHonky \" Hameel.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state start)))

;o Ofbmye BONPOCH OJIA OMATHOCTUKM HEMCIPaBHOCTM NPUHTEPA,
(defrule q_type_printer

?F<-(Ul-state (state start))

=>

182



(modify ?F (cur_quest " YkaxuTe Tun npuHTepa:")

of ")

(halt))

(ans™ nasepuent” " cTpyiHB")
(sys_ans PRINTER_LASER PRINTER_INK)
(user_eval "make-instance [cur_print er]

(prev_ans ™)
(state diag))

(defrule q_type_printer_prev

?F<-(Ul-state (cur_quest

Yrkaxure Tun npuHTepa:”)

(prev_g yes))

=>

(modify ?F (cur_quest " Io6po MOXajioBAaTh B BKCIEPTHYO
cUCTeMy IMaTHOCTUKM HeUCIpaBHOCTM npuHTepa! [Ona npomos-
xeHus HaxvuTe kHomky \" IHasee\".")

(halt))

(ans)
(sys_ans)
(user_eval ™)
(prev_q no)
(prev_ans ™)
(state start))

11999939999999999999939999993939399999979393939399) [ERRR]

(defrule q_power
(object (is-a ?x) (name [cur_printer]) (power n one))
?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then

(modify ?F (cur_quest " BrumoyaeTcsa Ju npuHrep?”)
(ans " Her"" JZ[a")

(sys_ans no yes)

(user_eval "send [cur_printer] put-p ower ")

(prev_ans ™)
(state diag))

else
(if (eq ?x PRINTER_LASER)
then
(modify ?F (cur_quest " YkaxuTe TuN npuHTepa:")
(ans ™ nasepuent” " cTpyiHB")
(sys_ans PRINTER_LASER PRINTER_INK)
(user_eval "make-instance [cur_print er]
of ")
(prev_q no)
(prev_ans " Jna3epHt")

(state diag))
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(if (eq ?x PRINTER_INK)

then
(modify ?F (cur_quest " YkaxuTe TuN npuHTepa:")
(ans™ nasepuent” " cTpyiHB")
(sys_ans PRINTER_LASER PRINTER_INK)
(user_eval "make-instance [cur_print er]
of ")
(prev_q no)
(prev_ans " cTpyVineit")

(state diag)))
(send [cur_printer] delete))
(halt))

11999939999999999999939999999939999999999393939399) [ERRE]

(defrule q_podkl_el
(object (name [cur_printer]) (power no) (podkl_ el
none))
?F<-(Ul-state (prev_q ?pr))
==
(if (eq ?pr no)
then
(modify ?F (cur_quest " [IOOKJIOUEH JIM [PUHTEP K BJIeK-
Tpuueckon cetu?")
(ans ™" Hetr"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
podkl_el ")
(prev_ans ™)
(state diag))
else
(modify ?F (cur_quest " BrumoyaeTcsa Ju npuHrep?”)
(ans " Her"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer] put-p ower ")
(prev_qg no)
(prev_ans " Her")
(state diag))
(send [cur_printer] put-power none))
(halt))

11999939999999999999999999993939999999999393939339) [ERRR]

(defrule q_shnur

(object (name [cur_printer]) (power no) (podkl_ el
yes) (shnur none))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)
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then
(modify ?F (cur_quest
npunTepa?")

McnpaBeH Jn IHYP IIMTAaHMA

(ans ™" Hetr"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer] put-s hnur ")
(prev_ans ™)
(state diag))
else
(modify ?F (cur_quest " [IOOKJIOYEH JIM NPUHTEP K BJIeK-
Tpuuyeckon cetu?")
(ans ™" Hetr"" Ia")

(sys_ans no yes)
(user_eval "send [cur_printer] put-
podkl_el ")
(prev_qg no)
(prev_ans " na")
(state diag))
(send [cur_printer] put-podkl_el none))
(halt))

(defrule r_podkl_el

(object (name [cur_printer]) (power no) (podkl_ el
no))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then

(modify ?F (cur_quest " st yCTpaHeHMs HEeMUCIPaBHOCTU
cucTeMa npenjaraeT BaM NOOKJIOUMTE [PUHTEP K BJIEKTPOCETH.
Eciu He BCe NpoBOJeMb yCTPaHEHH, NONPOOyMTe BEHINOJHUTL IU-
arHOCTUKY 3aHOBO.")

(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " [IOOKJIOUEH JIM [PUHTEP K BJIeK-
Tpuueckon cetu?")
(ans ™" Hetr"" Ja")

(sys_ans no yes)

(user_eval "send [cur_printer] put-
podkl_el ")

(prev_qg no)

(prev_ans " Her")

(state diag))
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(send [cur_printer] put-podkl_el none))
(halt))

11999939999999999999939999993939399999999393939399) [ERRR]

(defrule q_napr

(object (name [cur_printer]) (power no) (podkl_ el
yes) (shnur yes) (napr none))

?F<-(Ul-state (prev_q ?pr))

==
(if (eq ?pr no)
then
(modify ?F (cur_quest " ECTb JiM HaNpsKeHME B BJIEKTPU-
ueckoit ceTtu?")
(ans ™" Hetr"" Ja")
(sys_ans no yes)
(user_eval "send [cur_printer] put-n apr ")
(prev_ans ™)
(state diag))
else

(modify ?F (cur_quest
npunTepa?")

McnpaBeH Jn IHYP IIMTAaHMA

(ans ™" Hetr"" Ia")

(sys_ans no yes)

(user_eval "send [cur_printer] put-s hnur ")
(prev_qg no)

(prev_ans " na")

(state diag))
(send [cur_printer] put-shnur none))
(halt))

(defrule r_shnur
(object (name [cur_printer]) (power no) (podkl_ el
yes) (shnur no))
?F<-(Ul-state (prev_q ?pr))
=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " Ia yCTpaHeHMs HEUCHPaBHOCTU
cucTeMa IpenjaraeT 3aMEeHMTb ceTeBOM IHYP. Ecim He Bce
npobJjieMel yCTPAaHEHE, I[IONpOOyMTe BHIIOJHUTL OMATHOCTUKY 3a-
HOBO.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
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(modify ?F (cur_quest " JicnmpaBeH JM WHYP NOUTaHUA
npuHTepa?")

(ans ™ Her"" ma")

(sys_ans no yes)

(user_eval "send [cur_printer] put-s hnur ")
(prev_q no)

(prev_ans " Her")

(state diag))
(send [cur_printer] put-shnur none))
(halt))

11999939999999999999939999993939999999979393939399) [ERRE]

(defrule r_napr_yes
(object (name [cur_printer]) (power no) (podkl_ el
yes) (shnur yes) (napr yes))
?F<-(Ul-state (prev_q ?pr))
=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " HeucnpaBen OJIOK NUTaHMUS MIPUH-
Tepa. A yCTpaHeHMA HEeUCIPaBHOCTUM CUcCTeMa npenjaraer
3aMEeHNTEbE €TI'0. Ecniu He BCe HpOGJ‘[eMbI YCTPAaHEHEI, nonpoéyIZTe
BEIMIOJIHMTL IOMATHOCTUKY 3aHOBO.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))

else
(modify ?F (cur_quest " ECTb JIu HanpsaXeHMe B 3JEKTPU-
ueckon cern?")
(ans ™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer] put-n apr")
(prev_q no)
(prev_ans " na")

(state diag))
(send [cur_printer] put-napr none))
(halt))

(defrule r_napr_no

(object (name [cur_printer]) (power no) (podkl_ el
yes) (shnur yes) (napr no))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then
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(modify ?F (cur_quest " Ia yCTpaHeHMs HEUCHPaBHOCTM
cucTeMa npepjlaraeT [OoHNaThb HalNpsSXeHMe B BJIEeKTPUUYECKY
ceTb. Ecam He BCe NpoOJieMbl yCTPAaHEHEB, [IONPOOYyMTEe BHIIOJ-
HUTb OVMATHOCTUKY 3aHOBO.")

(ans)

(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))

else
(modify ?F (cur_quest " ECTb JIu HanpsaXeHMe B 3JeKTPU-
ueckon cerun?")
(ans ™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer] put-n apr")
(prev_q no)
(prev_ans " Her")

(state diag))
(send [cur_printer] put-napr none))
(halt))

11999939999999999999939999993939999999939393939399) [ERRR]

;v Bompoce myiis IMarHOCTUKM HEMCIPaBHOCTM JIa3€PHOI'O IIPMH-

TEePaA;1111
(defrule q_print_doc
(object (is-a PRINTER_LASER) (name [cur_printer )

(power yes) (print_doc none))
?F<-(Ul-state (prev_q ?pr))

=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " BEIIOJIHAETCA JIM [edaTb JOKy-
mMenTa?")
(ans ™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
print_doc ")
(prev_ans ™)
(state diag))
else
(modify ?F (cur_quest " BrumoyaeTcsa Ju npuHrep?”)
(ans ™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer] put-p ower ")
(prev_qg no)
(prev_ans " na")

(state diag))
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(send [cur_printer] put-power none))
(halt))

(defrule q_zastr_cart
(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc yes) (zastr_cart none))
?F<-(Ul-state (prev_q ?pr))
==
(if (eq ?pr no)
then
(modify ?F (cur_quest " [locyle MNPOXOXIOEeHMs KapTpumxa
nmcTel ByMaru 3acrpesaoT?")
(ans ™" Hetr"" Ja")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
zastr_cart ")
(prev_ans ™)
(state diag))

else
(modify ?F (cur_quest " BEIIOJIHAETCA JIM [edaTb JOKy-
mMenTa?")
(ans ™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
print_doc ")
(prev_q no)
(prev_ans " na")

(state diag))
(send [cur_printer] put-print_doc none))
(halt))

11999939999999999999939999999939399999999393939399) [ERRE]

(defrule q_zastr_vyhod

(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc yes) (zastr_cart no) (zastr_ vyhod
none))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then

(modify ?F (cur_quest " 3acTpeBanT JM JMCTH OyMaru Ha
BEIXOIEe U3 npuHTepa?")

(ans ™ Her"" ma")

(sys_ans no yes)
(user_eval "send [cur_printer]  put-
zastr_vyhod ")
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(prev_ans ™)
(state diag))

else
(modify ?F (cur_quest " [locJyile MNPOXOXIOEeHMs KapTpumxa
nmcTel ByMaru 3acrpesanT?")
(ans ™ Her"" Ia")

(sys_ans no yes)
(user_eval "send [cur_printer]  put-
zastr_cart ")
(prev_qg no)
(prev_ans " Her")
(state diag))
(send [cur_printer] put-zastr_cart none))
(halt))

(defrule r_zastr_cart
(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc yes) (zastr_cart yes))
?F<-(Ul-state (prev_q ?pr))
=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " IebexT BLI3BAH TeM, UYTO 3a-
T'PASHUMIIMCE PEe3MHOBEIE PEMHUM II0OadYN 6yMaI‘M B QJIDIOBGP. ,HJ'IF[
YCTPaHEHMA HEMCIPaBHOCTM CHCTeMa IIIpenjiaraeT CHATbH PEMHU
C TIIPMBOIOHBIX POJIMKOB ¥ OUMCTUTH. Ecau He BCe HpOGJ‘IeMbI
YCTPaHEeHH, MNONpoByiTe BHIIOJHUTL OMATHOCTUKY 3aHOBO.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " llocJyie MNPOXOXIOEeHMs KapTpumxa
mcTel ByMaru 3acrpesanT?")
(ans ™" Hetr"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
zastr_cart ")
(prev_q no)
(prev_ans " na")
(state diag))
(send [cur_printer] put-zastr_cart none))
(halt))
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(defrule q_zaderzh
(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc yes) (zastr_cart no) (zastr_ vyhod
no) (zaderzh none))
?F<-(Ul-state (prev_q ?pr))
==
(if (eq ?pr no)
then
(modify ?F (cur_quest " [lpyHTEp MedaraeT C OOJbLON
3anepxkon?")
(ans ™" Hetr"" Ja")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
zaderzh ")
(prev_ans ™)
(state diag))

else
(modify ?F (cur_quest " 3acTpeBanT JM JMCTH OyMaru Ha
BEIXOIEe U3 npuHTepa?")
(ans " HeT" " Hall)

(sys_ans no yes)
(user_eval "send [cur_printer]  put-
zastr_vyhod ")

(prev_g no)
(prev_ans " Het")
(state diag))
(send [cur_printer] put-zastr_vyhod none))
(halt))
(defrule r_zastr_vyhod
(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc yes) (zastr_cart no) (zastr_ vyhod
yes))
?F<-(Ul-state (prev_q ?pr))
=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " lprunHa nomoBHOTO medekTa BH-

3BaHa 3aTrpPsA3HEeHMEeM WM ocJjabjIeHMeM IIpWXMMa POJIMKOB BBIXO-
na Oymaru. [Jja yCTpaHeHMsa HEMCHPaBHOCTM CHCTeMa Ipensa-
raeT OUYUCTUTL PE3MHOBYK I[IOBEPXHOCTb POJIMKA U [POBEPUTH
NPYyXMHBE Ha PeOPMCTEX [IJaCTMaCCOBEIX POJiMKax. Ecam He Bce
npobJjieMel yCTPAaHEHE, I[IONpPOOyMTe BHIIOJHUTL OMATHOCTUKY 3a-
HOBO.")

(ans)

(sys_ans)
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(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " 3acTpeBanT JM JIMCTH OyMaru Ha
BEIXONE M3 npuHTepa?")
(ans" Her"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
zastr_vyhod ")
(prev_q no)
(prev_ans " na")
(state diag))
(send [cur_printer] put-zastr_vyhod none))
(halt))

(defrule g_shum

(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc yes) (zastr_cart no) (zastr_ vyhod
no) (zaderzh no) (shum none))

?F<-(Ul-state (prev_q ?pr))

=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " CJBbIIEH JIM MOBLIIEHHEI WyM MIpMU
patore npunrepa?”)
(ans ™" Hetr"" Ja")
(sys_ans no yes)
(user_eval "send [cur_printer] put-s hum ")
(prev_ans ™)
(state diag))
else
(modify ?F (cur_quest " [lpyHTEp MedaraeT C OOJbLON
3anepxkon?")
(ans " Her"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
zaderzh ")
(prev_qg no)
(prev_ans " Het")

(state diag))
(send [cur_printer] put-zaderzh none))
(halt))
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(defrule r_zaderzh
(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc yes) (zastr_cart no) (zastr_ vyhod
no) (zaderzh yes))
?F<-(Ul-state (prev_q ?pr))
=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " MomoBuet nedeKT BEZBaH OTKa-
30M MHTep@)eIZCHOIZ I1J1a THI. ,HJ'[FI YCTPaHeHA HEeMCIIPaBHOCTIM
cucTeMa IpenjaraeT 3saMeHUTb €&, Ecam He Bce NpobJeMs
YCTPAaHEeHE, IMNONPOoOyMTe BEHIIOJHUTL IMATHOCTUKY 3aHOBof)
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))

else
(modify ?F (cur_quest " [lpyMHTep mnedaTaeT C OOJbUON
sanepxkon?")
(ans ™" Hetr"" Ja")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
zaderzh ")
(prev_q no)
(prev_ans " na")

(state diag))
(send [cur_printer] put-zaderzh none))
(halt))

11999939999999999999939999993939999999999393939399) [ERRE]

(defrule q_kachestvo_laser

(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc yes) (zastr_cart no) (zastr_ vyhod
no) (zaderzh no) (shum no) (kachestvo none))

?F<-(Ul-state (prev_q ?pr))

=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " YKaxuTe KadecTBO oTnedarka:")
(ans " 6ienHoe wns3obpaxenme" " Ha wus30Opaxe-
HMM BEPTHUKAJIbHEIE OeJjible M[OJIOCH" " HepaBHOMEpHas KOHTpPAacT-
HOCTb wm3006paxenua" " Ha OOpPATHOM CTOPOHE OTMNEeYaTKa BUIHHE
IOCTOpPOHHME wu300paxeuusa” " He BakpemygeTcs dYacTb wu3obpa-
xeuua"" HopmanbHOe"" BapuaHT oTCcyTCcTByeT B cnucke')
(sys_ans bled vert_pol contr obrat z akrep

norm drugoi_otv)
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(user_eval "send [cur_printer]  put-
kachestvo ")
(prev_ans ™)
(state diag))
else
(modify ?F (cur_quest " CJBbIIEH JIM MOBLIIEHHEL IIyM MpK
patore npuHrepa?”)
(ans ™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer] put-shum ")
(prev_g no)
(prev_ans " Het")
(state diag))
(send [cur_printer] put-shum none))

(halt))
(defrule r_shum

(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc yes) (zastr_cart no) (zastr_ vyhod

no) (zaderzh no) (shum yes))
?F<-(Ul-state (prev_q ?pr))
=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " IedexT BLI3BAH TeM, UYTO 3a-
T'PASHUMIIMCE WEeCTEePHM IJIaBHOT'O IIPMBOLA IIPMHTEPA. ,HJ'IF[ yCcT-
PaHeHMsa HEeMCIPaBHOCTM CHCTeMa IIpenjaraeT CHAThE PenyKTop,
OUMCTUTBL BCe€ WeCTEePpHM OT IIBUJIM M TOHEepa, a 3aTeM CcMas3aTb
nx. Ecniu He BCe HpO@J‘IeMbI YCTPAaHEHEI, HOHpOGyﬁITe BEITIOJIHUNTbB
IMATHOCTUKY 3aHOBO.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))

else
(modify ?F (cur_quest " CJIBIIEH JIM MOBHIUEHHENI WyM M[PM
paBore npuHTepa?")
(ans " HeT" " Hall)

(sys_ans no yes)
(user_eval "send [cur_printer] put-shum ")
(prev_g no)
(prev_ans " na")
(state diag))
(send [cur_printer] put-shum none))
(halt))
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(defrule r_bled_laser
(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc yes) (zastr_cart no) (zastr_ vyhod
no) (zaderzh no) (shum no) (kachestvo bled))
?F<-(Ul-state (prev_q ?pr))
==
(if (eq ?pr no)
then
(modify ?F (cur_quest " ByienHas mnedaThb IOSBJISETCS B
pesynpTarTre BEIXOIla U3 CTpOA Marb"uMTHOI'O Bajla KapTpuixa.
ﬂﬂﬂ YCTPAaHEHVA HEeNMCIIPaBHOCTM CHCTEeMa IlpenjaraeT 3aMeHUTb
MaTHUTHBI Bajl. ECJaM He BCe NpOOJIeMbl yCTPaHEeHH, [IONpodyi-
TE€ BEIINIOJIHUTE IMAT'HOCTUKY SaHOBO:j
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))

else
(modify ?F (cur_quest " YKaxuTe KadecTBO oTnedarka:")
(ans " BienHoe wn3ob6paxenme" " Ha wus30Opaxe-
HMM BEPTHUKAJIbHEIE OeJjile [OJIOCH" " HepaBHOMEpHas KOHTpAacT-

HOCTb WM300pPaXeHUI Ha OOpaTHOM CTOPOHE OTIedaTKa BUIHEL
IOCTOpOHHME wu300paxeuus” " He sBakpemygeTcs dYacTb wus3obpa-
xeuua"" HopmanbHOe"" BapuaHT oTcyTCTBYyeT B cnucke')
(sys_ans bled vert_pol contr obrat z akrep
norm drugoi_otv)
(user_eval "send [cur_printer]  put-
kachestvo ")
(prev_q no)
(prev_ans " Brennoe usobpaxenue")
(state diag))
(send [cur_printer] put-kachestvo none))

(halt))
(defrule r_vert_pol_laser

(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc yes) (zastr_cart no) (zastr_ vyhod

no) (zaderzh no) (shum no) (kachestvo vert_pol))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then

(modify ?F (cur_quest " lprunbua nepexTa cBA3aHa C 3a-
IPA3HEHMEM OINTUYECKOM CMCTEeMHl Jlasep- CKaHepa. s ycTpa-
HEeHIMA HEMCIIPaBHOCTNM CHucCTeMa IIpenjiaraeT OUMCTUTHb eé. Ecmnn
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He BCe MNpoOJieMEl YyCTPaHEHH, I[ONPpOOyMTe BBIIOJIHUTE OMATHO-
CTUKY 3aHO0BO.")

(ans)

(sys_ans)

(user_eval ™)

(prev_ans ™)

(state recomend))

else
(modify ?F (cur_quest " YKaxuTe KadecTBO oTneudarka:")
(ans " BienHoe wmns3obpaxenme" " Ha wus30Opaxe-
HMM BEPTHUKAJIbHEIE OeJjile [OJIOCH" " HepaBHOMEpHas KOHTPAacT-

HOCTb WM300pPaXeHUI Ha oOOpaTHOM CTOPOHE OTIedaTKa BUIHE
IOCTOpPOHHME wu300paxeuusa” " He BakpemygeTcs dYacTb wus3obpa-
xeuua"" HopmanbHOe"" BapuaHT oTcyTCTBYyeT B cnucke')
(sys_ans bled vert_pol contr obrat z akrep
norm drugoi_otv)
(user_eval "send [cur_printer]  put-
kachestvo ")
(prev_g no)
(prev_ans " Ha U300paxeHMM BePTUKAJIbHEE
BeJsble MOJIOCH)
(state diag))
(send [cur_printer] put-kachestvo none))

(halt))
(defrule r_contr_laser

(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc yes) (zastr_cart no) (zastr_ vyhod

no) (zaderzh no) (shum no) (kachestvo contr))
?F<-(Ul-state (prev_q ?pr))
=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " MomoBHelt HedeKT BH3BAH TeEM,
YUTO CMJIBHO BarpA3HWIICA Bajl IepeHoca wusobpaxenmud. Mg
YCTpaHEeHMs HEMCIPAaBHOCTU CUCTEeMa MOpeljiaraeT OUMCTUTL Bajl
OT NBUIM M TOHEpa. ECiM He BCe NpOoOJIeMH yCTPaHEHH, OIPOo-
By¥iTe BHIIOJHUTL AMATHOCTMKY 3aHOBO.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " YKaxmMTe KadecTBO oTneudarka.”)
(ans " BrenHoe wm3o0Opaxenme" " Ha wus30Opaxe-
HMM BEPTHUKAJIbHEIE OeJjitle MOJIOCH ™ " HepaBHOMEepHas KOHTpacT-
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HOCTb wm300paxenusa” " Ha OOpPATHOM CTOPOHE OTIeYaTKa BUIHE

NOCTOPOHHME wu30OpaxkeHus " He B3akpemjasercs dYacTb un3o0pa-
xenua"" HopmanbHOe"" BapuaHT OTCYyTCTBYyeT B cOmcke')
(sys_ans bled vert_pol contr obrat z akrep

norm drugoi_otv)
(user_eval "send [cur_printer]  put-
kachestvo ")
(prev_qg no)
(prev_ans " HepaBHOMEpPHAas KOHTPACTHOCTb
usobpaxenmnsa")
(state diag))
(send [cur_printer] put-kachestvo none))

(halt))
(defrule r_obrat_laser

(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc yes) (zastr_cart no) (zastr_ vyhod

no) (zaderzh no) (shum no) (kachestvo obrat))
?F<-(Ul-state (prev_q ?pr))
=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " IedexT BEBBAH M3HOCOM Kpaén
CUMJIMKOHOBOT'O Bajla. K HeMy npmiamMnaeT TOHEP, KOTOPHII IHepe-
HOCUTCsA Ha OOpaTHYKH CTOPOHY OyMaru. IJjsa yCTPaHEeHMUSa Heuc-
NPaBHOCTM CHUCTeMa [IpejjlaraeT 23aMeHUTb CUJIMKOHOBHII BaJl.
Eciu He BCe NpoBOJeMb yCTPaHEHH, NONPOOyMTe BEHIOJHUTL IU-
aTHOCTUKY 3aHOBO.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))

else
(modify ?F (cur_quest " YKaxmMTe KadecTBO oTneudarka.”)
(ans " 6ienHoe wns3obpaxenme" " Ha wus30Opaxe-
HMM BEPTHUKAJIbHEIE OeJjible M[OJIOCH" " HepaBHOMEpHas KOHTpacT-
HOCTb wm300paxenua” " Ha OOpPATHOM CTOPOHE OTHIeYaTKa BUIHE
NOCTOPOHHME wu30OpaxkeHus " He B3akpemnjasercs dYacTb un300pa-
xeuua"" HopmanbHOe"" BapuaHT oTCcyTCTBYyeT B chnucke')
(sys_ans bled vert_pol contr obrat z akrep

norm drugoi_otv)
(user_eval "send [cur_printer]  put-
kachestvo ")

(prev_g no)
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(prev_ans " Ha OOpPATHOM CTOPOHE OTIeYaTKa
BUIHBE [IOCTOPOHHUE U30OpaxeHuns")
(state diag))
(send [cur_printer] put-kachestvo none))

(halt))
(defrule r_zakrep_laser

(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc yes) (zastr_cart no) (zastr_ vyhod

no) (zaderzh no) (shum no) (kachestvo zakrep))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then

(modify ?F (cur_quest " NonoGHu mederT BOBHUKAET W3-
3a pas3peBa TepMOHJ’IéHKI/I. HpI/IqI/IH MOXeT OBITb MHOTIO: Inornana-
Hye BMeCcTe C GyMaI‘OIZ CKPEIIOK, BEICEIXaHME WMJIMM OTCYyTCTBUE
CMa3KM B MeCTe KOHTakKTa TepMOHJ’IéHKI/I M Har'peBaTeEJIbBHOTO
SJIEMEHTa, HEPaBHOMEPHBIM MIPMXMM poOJIJlepa K pPEe3UMHOBOMY Ba-
a1y, ©Opak caMol TepMOIJIEHKM, I[IOBPEXIEeHME TEepPMOIIJIEHKM OCT-
PeIMM IIpenMeTaMM IIPY IIOIIBITKE M3BJIEUEHMA SaCTpHBLUeIZ 6yMaI‘I/I
nm T. O J:[J'[FI YCTPaHEHNMA HEMCIPaBHOCTM CHCTeMa IIpenjaraeT
3aMEHNUTb TepMOHJ’IéHKy. Ecium He BCe HpO6J‘[€MI:I YCTPAaHEHEI,
nonpobynTe BEIIOJHUTL OUATHOCTUKY 3aHOBO.")

(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " YKaxuTe KadecTBO oTneudaTka:")
(ans " 6ienHoe wun3ob6paxenme" " Ha wus30Opaxe-
HMM BEPTHUKAJIbHEIE OeJjitle [OJIOCH" " HepaBHOMEpHas KOHTpAacT-
HOCTb wu306paxeuua" " Ha OOPATHOM CTOPOHE OTMNEeYaTKa BUIHHE
NOCTOPOHHME wu30OpaxkeHus " He B3akpemnjasercs dYacTb un300pa-
xenua"" HopmanbHOe"" BapuaHT OTCYyTCTBYyeT B cOucke')
(sys_ans bled vert_pol contr obrat z akrep

norm drugoi_otv)
(user_eval "send [cur_printer]  put-

kachestvo ")

(prev_qg no)

(prev_ans " HEe 3akperiseTcs YacTb wus3obpa-
xeHusa"

(state diag))
(send [cur_printer] put-kachestvo none))
(halt))
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(defrule r_norm_laser

(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc yes) (zastr_cart no) (zastr_ vyhod
no) (zaderzh no) (shum no) (kachestvo norm))

?F<-(Ul-state (prev_q ?pr))

=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " laHHaa cucTeMa He BHABMUJIA He-
UCNpPaBHOCTL B npuHTepe.”)
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " YKaxuTe KadecTBO oTneudarka:")
(ans " 6ienHoe wn3oO6paxeume" " Ha wu30Opaxe-
HMM BEPTUKAJIbHEIE OeJjikle [OJIOCH" " HepaBHOMEpHas KOHTpAacT-
HOCTb wm3006paxenua " Ha OOPATHOM CTOPOHE OTMNEeYaTKa BUIHHE
NOCTOpPOHHME wu300paxeuus” " He BakpemygeTcs dYacTb wu3obpa-
xeuua"" HopmanbHoe"" BapmaHT oTCcyTCTBYyeT B cnucke')
(sys_ans bled vert_pol contr obrat z akrep

norm drugoi_otv)
(user_eval "send [cur_printer]  put-
kachestvo ")
(prev_qg no)
(prev_ans " HopMasbHOE")
(state diag))
(send [cur_printer] put-kachestvo none))

(halt))
(defrule r_drugoi_otv_laser

(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc yes) (zastr_cart no) (zastr_ vyhod

no) (zaderzh no) (shum no) (kachestvo drugoi_otv))
?F<-(Ul-state (prev_q ?pr))

==
(if (eq ?pr no)
then
(modify ?F (cur_quest " IaHHas cucTeMa He MOXeT IIO-
MOub."
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)

(state recomend))
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else
(modify ?F (cur_quest " YKaxmMTe KaduecTBO oTnedarka.”)
(ans " BrenHoe wm3o0Opaxenme" " Ha wus30Opaxe-
HMM BEPTHUKAJIbHEIE OeJjitle MNOJIOCH ™ " HepaBHOMEepHas KOHTpacT-
HOCTb wm300paxenusa” " Ha OOpPATHOM CTOPOHE OTIEeYaATKAa BUIHE
IOCTOpPOHHME wu300paxeuusa” " He BakpemygeTcs dYacTb wu3obpa-
xeuua"" HopmanbHoe"" BapuaHT oTcyTCcTByeT B cnucke')
(sys_ans bled vert_pol contr obrat z akrep
norm drugoi_otv)
(user_eval "send [cur_printer]  put-
kachestvo ")
(prev_q no)
(prev_ans " BAapMaHT OTCYyTCTByeT B comcke")
(state diag))
(send [cur_printer] put-kachestvo none))
(halt))

1119939399939393999939393933939399939993333939391) [ERER]

(defrule g_install_skrip
(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc no) (install_skrip none))
?F<-(Ul-state (prev_q ?pr))
==
(if (eq ?pr no)
then
(modify ?F (cur_quest " IIpy MHCTAJIALUMM T[PUHTEpa CJIb-
meH ckpun cijesa?")
(ans" Her"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
install_skrip ")
(prev_ans ™)
(state diag))

else
(modify ?F (cur_quest " BEIIOJIHAETCS JIM [edaTb IOKY-
MeHTa?")
(ans ™ Her"" Ia")

(sys_ans no yes)
(user_eval "send [cur_printer]  put-
print_doc ")
(prev_g no)
(prev_ans " Het")
(state diag))
(send [cur_printer] put-print_doc none))
(halt))
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1113939393039393999939393933939399939973733939391) [ERER]

(defrule q_opred_cart_laser
(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc no) (install_skrip  no)
(opred_cart none))
?F<-(Ul-state (prev_q ?pr))
==
(if (eq ?pr no)
then
(modify ?F (cur_quest
xapTpumxa?")
(ans ™" Hetr"" Ja")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
opred_cart ")
(prev_ans ™)
(state diag))

[I[pMHTEP onpenejyisgeT Hajudue

else
(modify ?F (cur_quest " IIpy MHCTAJIALUMM T[PUHTEpa CJIb-
weH ckpun cijesa?")
(ans ™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
install_skrip ")
(prev_g no)
(prev_ans " Het")
(state diag))
(send [cur_printer] put-install_skrip none))
(halt))

(defrule r_install_skrip

(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc no) (install_skrip yes))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then

(modify ?F (cur_quest " JlonHyJsla WecTepHS OCHOBHOTO
ompmBoma. ,HJ'[H YCTPaHEeHMA HEeNMCIPaBHOCTM CHCTeMa IpenjaraerT
3aMEHMTb MEeCTEPHIO, YOaJinThb CTapyln CMa3Ky M3 I[IOpuBoIa U
HaHeCTM HOBYIO. Ecau He BcCce HpO@J‘IeMbI YCTPAaHEHHI, nonpoéyﬁ-
T€ BHIOJHUTHL AMATHOCTUKY BaHOBO.")

(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)

(state recomend))
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else

(modify ?F (cur_quest " [Ipy MHCTAJUIALMM [PMHTEpa CJIb-

meH ckpun ciesa?")
(ans ™" Her"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
install_skrip ")
(prev_qg no)
(prev_ans " na")
(state diag))
(send [cur_printer] put-install_skrip none))
(halt))

11999939999999999999939999993939999999999393939399)

(defrule q_opred_bum_laser
(object (is-a PRINTER_LASER) (name [cur_printer
(power yes) (print_doc no) (install_skrip  no)
(opred_cart yes) (opred_bum none))
?F<-(Ul-state (prev_q ?pr))
=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " [lpMHTEep oOnpenessaer
Gymaru B JjioTke?")
(ans " Her"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
opred_bum ")
(prev_ans ™)
(state diag))
else
(modify ?F (cur_quest " [IpMHTEep oOnpenesser
xapTpumka?”)
(ans " Her"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
opred_cart ")
(prev_g no)
(prev_ans " na")
(state diag))
(send [cur_printer] put-opred_cart none))
(halt))

(defrule r_opred_cart_laser

(object (is-a PRINTER_LASER) (name [cur_printer
(power yes) (print_doc no) (install_skrip  no)
(opred_cart no))
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?F<-(Ul-state (prev_q ?pr))
=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " llocJjie 3aKpLHTUA BEPXHEM KPBIIKY
IPMHTEPa K KapTpMIOXy C IOMOIBI TAI'M INOIOBOIOMTCA IIPMBOIOHAA
mecTepHa. B eé LeHTpe eCcThb NOIANPYXMHEHHBM WTUMT- KOHTaKT,
KOTOPEIM MOIKJIoYaeT K ofueMy I[IpoBOOYy Bajl QoTopelenTopa.
[Ipr nonajgaHmMyM Ha WTHUOT TOHepa Lenb pas3MelkaeTcsa. [Indg
YCTPaHEeHNUA HEeVCIIPaBHOCTM cucremMa npenjaraerT OTBEPHYTH
BUHT IIJIaHKM IIprXxrMa LHTI/I(bTa u OUMCTUTH HallpaBJidpiuee
oTBEepcCcTHe, B KOTOpOM XOoOomuT LHTI/IQ}T KOHTAKT. Ecim He Bce
npobJjieMel yCTPAaHEHE, I[IONpOOyMTe BHIIOJHUTL OMATHOCTUKY 3a-
HOBO.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " [lpyMHTep oOmnpenesgeT HaanMdue
kapTpumxa?”)
(ans " Het"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
opred_cart ")
(prev_qg no)
(prev_ans " Her")
(state diag))
(send [cur_printer] put-opred_cart none))
(halt))

11999939999999999999939999993939999919999393939399) [ERRE]

(defrule q_zahvat_bum
(object (is-a PRINTER_LASER) (name [cur_printer 1
(power yes) (print_doc no) (install_skrip  no)
(opred_cart yes) (opred_bum yes) (zahvat_bum none))
?F<-(Ul-state (prev_q ?pr))
=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " [IpMHTEep 3axBaTHBaeT OyMary Wu3
npuémMHoTo Jorka?")
(ans ™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
zahvat_bum ")
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(prev_ans ™)
(state diag))
else
(modify ?F (cur_quest
Gymaru B JjioTke?")
(ans " Her"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
opred_bum ")
(prev_q no)
(prev_ans " na")
(state diag))
(send [cur_printer] put-opred_bum none))
(halt))

[IpMHTEP omnpenejyiseT Hajudue

(defrule r_opred_bum_laser
(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc no) (install_skrip  no)
(opred_cart yes) (opred_bum no))
?F<-(Ul-state (prev_q ?pr))
=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " 3acopuiiCsi ONTMUYECKMI HaTuMK
MM 3acTpAJl eTr0o aKTMBaTop. /A YyCTPaHEeHMAa HeUCIPaBHOCTU
cucTeMa IlpenjaraeT OYMCTUTH ONITUYECKUMU JaTUVMK OT 3aIl'pA3-
HEHUV U IIPOBEPUTE BO3BpPAT B MCXOINHOE IIOJIOXEHME €TI'0 aKTU-
BaTopa. Ecam He BCe NOpoOJeMBl YyCTPaHEHEH, MNONPOOyMTE BEH-
MOJIHUTL IOMATHOCTUKY 3aHOBO.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " [lpyHTep oOmnpenesseT HaanMdue
Gymaru B JjioTke?")
(ans ™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
opred_bum ")
(prev_g no)
(prev_ans " Het")
(state diag))
(send [cur_printer] put-opred_bum none))
(halt))

204



11999939999999999999939999993939399999999393939399)

(defrule r_zahvat_bum_yes

(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc no) (install_skrip  no)
(opred_cart yes) (opred_bum yes) (zahvat_bum yes))

?F<-(Ul-state (prev_q ?pr))

=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " IaHHasa cucTeMa He MOXeT Io-
Moub.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " [IpMHTEep 3axBaTHBaeT OyMary U3
npuémHoro Jsorka?")
(ans" Her"" 1Ia")

(sys_ans no yes)
(user_eval "send [cur_printer]  put-
zahvat_bum ")
(prev_q no)
(prev_ans " na")
(state diag))
(send [cur_printer] put-zahvat_bum none))
(halt))

(defrule r_zahvat_bum_no

(object (is-a PRINTER_LASER) (name [cur_printer )
(power yes) (print_doc no) (install_skrip  no)
(opred_cart yes) (opred_bum yes) (zahvat_bum no))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then

(modify ?F (cur_quest " HeucnpaBeH MU CUIIBHO 3arpas-
HEH HO,HaIOLLU/HZ POJIMK IIPMHTEPA. ,HJ'IF[ YCTPaHEeHMA HEeMCIIPaBHO-
CTM CHucTeMa IIIpenjaraeT IIPpOoM3BECTM BOCCTAaHOBIIEHUE CBOWICTB
PoOJiMKa XMIOKOCTBIO IIJIA HpO@)MJ‘IaKTI/IKI/I PE3SVMHOBEIX HOBerHOCTeIZ
WM 3aMEeHUTb ero. EcCiam He BCce NpoOJIieMBl yCTPaHEHEH, [ONpOo-
By¥iTe BHIIOJHUTL AMATHOCTMKY 3aHOBO.")

(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)

(state recomend))
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else

(modify ?F (cur_quest " [IpMHTEp 3axBaTHBaeT OyMary mus
npuémHoro Jorka?")
(ans " Her"" Ma")

(sys_ans no yes)
(user_eval "send [cur_printer]  put-
zahvat_bum ")
(prev_q no)
(prev_ans " Her")
(state diag))
(send [cur_printer] put-zahvat_bum none))
(halt))

(defrule q_otkl_val

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val none))

?F<-(Ul-state (prev_q ?pr))

=
(if (eq ?pr no)
then
(modify ?F (cur_quest " [IpyHTEp neJjlaeT MOILTKY Mpo-
BEPHYTb OCHOBHOM BaJl M BHKJIOUaeTca?")
(ans " Hetr"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
otkl_val ")
(prev_ans ™)
(state diag))
else
(modify ?F (cur_quest " BrumoyaeTcsa Ju npuHrep?”)

(ans ™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer] put-power ")
(prev_q no)
(prev_ans " na")
(state diag))
(send [cur_printer] put-power none))
(halt))

(defrule q_print_doc_ink

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc none))

?F<-(Ul-state (prev_q ?pr))
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=>
(if (eq ?pr no)

then
(modify ?F (cur_quest " BEIIOJIHAETCS JIM IedaTb IOKY-
MeHTa?")
(ans ™" Hetr"" Ja")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
print_doc ")
(prev_ans ™)
(state diag))
else
(modify ?F (cur_quest " [lpMHTEpP »ejaeT MOMNLHTKY MIpo-
BEPHYTH OCHOBHOM BaJj U BhKJOUaeTca?")
(ans" Her"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
otkl_val ")
(prev_q no)
(prev_ans " Her")

(state diag))
(send [cur_printer] put-otkl_val none))
(halt))

(defrule r_otkl_val

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val yes))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then

(modify ?F (cur_quest " 3Tor mebekT cBA3aH C mepe-
IPpy3KOM TIJIaBHOT'O NOpuBona. g yCTPaHEeHMS HeUCIPaBHOCTU
cucTeMa npenjaraeT BHauaJle OCMOTPETH BMU3YaJIbHO COCTOSHMUE
BJIEMEHTOB MeXaHM3Ma I1oaduM UM TpaHCIopTa 6yMaI‘M, 3aTeM
IIPOBEPHYTH WMEeCTEepPHI0 OBUI'aTeJIA. Ecnm mecTepHAd BpallaeTCAa
TYyro, pasobpaTh MeXaHM3M M [IPOBEPUTH BTYJIKM BpalleHMS Ba-
JIoB. OOBUYHO 3TOM NPOLENypPH IOCTATOYHO IJi BOCCTAaHOBJIEHMS
paboTocnocobHOCTM NpMHTepa. HO ecim MexaHM3M MCIOpabBeH, a
IIPMHTEP OTKJIIYWaeTCAa IIpU OTCOEI[I/IHéHHOM IBUrarersle, TO He-
MCIpaBeH caM IOBuUraTejlb. B 3ToM ciydae ero HeoOXOOUMO 3a-
MeHUTb. Ecmam He Bce NpoOJjieMsl yCTPaHEHEB, I[IONPOOyMTe BEHI-
MOJIHUTL OMATHOCTUKY 3aHOBO.")

(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)

(state recomend))
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else

(modify ?F (cur_quest " [IpyHTEp neJjlaeT MOILTKY Mpo-
BEPHYTb OCHOBHOM BaJl M BHKJIOUaeTca?")
(ans " Her"" Ma")

(sys_ans no yes)
(user_eval "send [cur_printer]  put-
otkl_val ")
(prev_q no)
(prev_ans " na")
(state diag))
(send [cur_printer] put-otkl_val none))
(halt))

(defrule q_skrip
(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc yes) (skrip no ne))
?F<-(Ul-state (prev_q ?pr))
==
(if (eq ?pr no)
then
(modify ?F (cur_quest " CJIBIIEH JIM CKPMUII NPY IBMXEHUM
xapeTxun?")
(ans ™" Her"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer] put-skrip *)
(prev_ans ")
(state diag))

else
(modify ?F (cur_quest " BEIIOJIHAETCA JIM [edaTb JOKYy-
menTa?")
(ans ™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
print_doc ")
(prev_g no)
(prev_ans " na")

(state diag))
(send [cur_printer] put-print_doc none))
(halt))

(defrule q_bum_perekos_ink

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc yes) (skrip no )
(bum_perekos none))

?F<-(Ul-state (prev_q ?pr))
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==
(if (eq ?pr no)
then
(modify ?F (cur_quest " JmcT Oymaru mnomaéTrcs C Inepe-
xocom?")
(ans ™" Hetr"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
bum_perekos ")
(prev_ans ")
(state diag))
else
(modify ?F (cur_quest " CJBIIEH JIM CKPUII TNpY IBWXSHUM
xaperkn?")
(ans ™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer] put-skrip )
(prev_q no)
(prev_ans " Her")
(state diag))
(send [cur_printer] put-skrip none))
(halt))

(defrule r_skrip
(object (is-a PRINTER_INK) (name [cur_printer])

(power yes) (otkl_val no) (print_doc yes) (skrip ye s))
?F<-(Ul-state (prev_q ?pr))
==
(if (eq ?pr no)
then
(modify ?F (cur_quest " BricoxJla CMas3Ka Ha HaNpabJisio-

mey ocu KapeTku. [nd YyCTpaHeHMsS HEMCIPaBHOCTM CHUCTeMa

npenjaraeT HAHECTM Ha HaANPaBJIAOILYI OChb KapeTKM CMaskKy,

nperHasHaUeHHYW0 »JIs I[1JJaCTMacCCOBHBIX JeTajell. FEcim He Bce

NpoOJIeMBl yCTPAaHEHH, MNONPOOyMTe BEHIIOJHUTE OMAaTHOCTUKY 3a-
w

HOBO.

(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " CJIBIIEH JIM CKPMUII NPY IBMXEHUM
xapeTxun?")

(ans ™" Hetr"" Ja")
(sys_ans no yes)
(user_eval "send [cur_printer] put-skrip *)
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(prev_g no)
(prev_ans " na")
(state diag))
(send [cur_printer] put-skrip none))
(halt))

yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy

(defrule q_nesk_listov
(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc yes) (skrip no )
(bum_perekos no) (nesk_listov none))
?F<-(Ul-state (prev_q ?pr))
==
(if (eq ?pr no)
then
(modify ?F (cur_quest " [IpMHTEP OOHOBPEMEHHO 3aXBaTH-
BaeT HECKOJIbKO JmcToB?")
(ans ™" Hetr"" Ja")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
nesk_listov ")
(prev_ans ™)
(state diag))
else
(modify ?F (cur_quest " JmcT Bymaru noma&Tca C mnepe-
xocom?")
(ans ™" Hetr"" Ja")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
bum_perekos ")
(prev_qg no)
(prev_ans " Her")
(state diag))
(send [cur_printer] put-bum_perekos))
(halt))

(defrule r_bum_perekos_ink

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc yes) (skrip no )
(bum_perekos yes))

?F<-(Ul-state (prev_q ?pr))

==

(if (eq ?pr no)

then

(modify ?F (cur_quest " s yCTpaHeHMs HEeUCHPaBHOCTU
cucTeMa IpenjaraeT pas3o0paTbk BeCb MeXaHU3M UM OUYMCTUTH
BCe BaJibl M IIOBEPXHOCTH, IO KOTOPEIM IOBMXETCH 6yMaI'a. Ecnn
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He BCe MNpoOJieMEl YyCTPAaHEeHH, I[ONPpOOyMTe BBINIOJIHUTE OMATHO-
CTUKY 3aHO0BO.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " JmcT Bymaru noma&Tca C mnepe-
xocom?")
(ans™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
bum_perekos ")
(prev_g no)
(prev_ans " na")
(state diag))
(send [cur_printer] put-bum_perekos))
(halt))

(defrule q_zastr_raboch
(object (is-a PRINTER_INK) (name [cur_printer])

(power yes) (otkl_val no) (print_doc yes) (skrip no )
(bum_perekos no) (nesk_listov no) (zastr_raboch non e))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then

(modify ?F (cur_quest " 3acTpeBaeT JM JMCT OyMaru B
pabouert nojiocTu npuHrTepa?")

(ans ™ Her"" Ha")

(sys_ans no yes)

(user_eval "send [cur_printer]  put-
zastr_raboch ")

(prev_ans ™)

(state diag))

else
(modify ?F (cur_quest " [IpMHTEP OOHOBPEMEHHO 3aXBaTH-
BaeT HECKOJIbKO JmucToB?")
(ans ™" Hetr"" Ja")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
nesk_listov ")
(prev_qg no)
(prev_ans " Her")

(state diag))
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(send [cur_printer] put-nesk_listov))
(halt))

(defrule r_nesk_listov
(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc yes) (skrip no )
(bum_perekos no) (nesk_listov yes))
?F<-(Ul-state (prev_q ?pr))
=>
(if (eq ?pr no)
then
(modify ?F (cur_quest 3arpsasHMIIACh MM CTepJach
TOPMO3HaA IJollagKa. ,HJ'IH YCTPaHEeHMA HEMCIIPaBHOCTHM CHUCTeMa
npenjaraeT OUYMCTUTL €& MM 3aMeHUThb. Eciam He Bce npobJe-
Mbl YCTPAHEHE, M[NONPOOYNMTEe BHIIOJHUTH OUATHOCTUKY 3aHOBO.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))

else
(modify ?F (cur_quest " [IPMHTEP OMOHOBPEMEHHO SaXBaThl-
BaeT HECKOJIbKO JucToB?")
(ans ™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
nesk_listov ")
(prev_q no)
(prev_ans " na")

(state diag))
(send [cur_printer] put-nesk_listov))
(halt))

11999939999999999999939999999939399999999393939399) [ERRE]

(defrule q_kachestvo_ink

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc yes) (skrip no )
(bum_perekos no) (nesk_listov no) (zastr_raboch no) (ka-
chestvo none))

?F<-(Ul-state (prev_q ?pr))

=
(if (eq ?pr no)
then
(modify ?F (cur_quest " YKaxuTe KadecTBO oTnedarka:")
(ans " BrenHoe m30bpaxenme" " mzobpaxeHue
cvazaHo" " Ha MB00paAXEeHVM OOMNOJIHMUTEJIBHEIE T[OPU3OHTAJIELHEE
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nosocer” " Ha wmzobpaxenuyu \" Haeszxaer\" cTpoka Ha CTPOKy"
"unopmasbuoe"" BapuaHT orcyTcTByeT B crnmucke")
(sys_ans bled smaz horiz_pol str_na_ str
norm drugoi_otv)
(user_eval "send [cur_printer]  put-
kachestvo ")
(prev_ans ™)
(state diag))
else
(modify ?F (cur_quest " 3acTpeBaeT JyM JMCT OyMmMarm B
pabouelt nojiocTu npuHTepa?")
(ans ™" Hetr"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
zastr_raboch ")
(prev_qg no)
(prev_ans " Her")
(state diag))
(send [cur_printer] put-zastr_raboch))
(halt))

(defrule r_zastr_raboch

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc yes) (skrip no )
(bum_perekos no) (nesk_listov no) (zastr_raboch yes )

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then

(modify ?F (cur_quest " llogoBHas HEeMCHNPaBHOCTbL BO3HU-
KaerT "n3- 3a HEKOPPEKTHOT'O BEITACKMBAHMA 3aMATOM 6yMaI‘M.
,HJ"IH YCTPaHEHMA HEMCIIPaBHOCTM CHCTeMa IIIpenjaraeT Bu3yallb-
HO OCMOTPETb MEXAaHNM3M. Ecan O@Hapy)l(MTCH oTCcyTCcTBME OIOHO-
I'O WJI¥ HECKOJIbKMX MeTaJIJIMYECKMX POJIMKOB IIPMXMMa K pe3u-
HOBBIM POJIMKaM OCHOBHOIT'O BaJla MM OTJIOMaHHBIE YHIKNY, B KOTO-
PEIX BpallaeTCAd BaJl, TO HeO@XOHMMO 3aMEHVThE BCIO IIPYXMHY.
Eciu He BCe NOpoBOJeMb yCTPaHEHH, NONPOOyMTe BEHINOJHUTL IU-
arHOCTUKY 3aHOBO.")

(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " 3acTpeBaeT JyM JMCT OyMmMarm B
pabouelt nojiocTu npuHTepa?")

(ans ™" Her"" Ia")
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(sys_ans no yes)
(user_eval "send [cur_printer]  put-
zastr_raboch ")
(prev_qg no)
(prev_ans " na")
(state diag))
(send [cur_printer] put-zastr_raboch))
(halt))

11999939999999999999939999993939399999999393939399) [ERRR]

(defrule r_bled_ink
(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc yes) (skrip no )
(bum_perekos no) (nesk_listov no) (zastr_raboch no) (ka-
chestvo bled))
?F<-(Ul-state (prev_q ?pr))
==
(if (eq ?pr no)
then
(modify ?F (cur_quest " Kaprpumk wuspacxonoeaH. s
YCTPaHEeHMA HENVCIIPaBHOCTHU cucremMa npeniaraerT 3aMeHUTb
ero. Ecim He Bce nNpoOJieMel yCTPaHEHH, I[IONPOOyNTe BHIIOJI-
HUTb AMATHOCTUKY BaHOBO.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))

else
(modify ?F (cur_quest " YKaxuTe KadecTBO oTneudarka:")
(ans " 6ienHoe w30bpaxenme" " mzobpaxeHue
cMaszaHo" " Ha wMB00paxeHMM IOONOJIHUTEJIbHHE TOPUB0OHTAJIbHBE
nosoce” " Ha wuzobpaxenuu \" Haesxkaer\" cTpoka Ha cTpoxy"
"nopmasnbnoe"" BapmaHT oTcyTcTByeT B crnmucke")
(sys_ans bled smaz horiz_pol str_na_ str
norm drugoi_otv)
(user_eval "send [cur_printer]  put-
kachestvo ")
(prev_q no)
(prev_ans " Biennoe usobpaxenue")

(state diag))
(send [cur_printer] put-kachestvo))
(halt))

(defrule r_smaz_ink
(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc yes) (skrip no )
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(bum_perekos no) (nesk_listov no) (zastr_raboch no) (ka-
chestvo smaz))
?F<-(Ul-state (prev_q ?pr))
=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " CUJIbHO BaTrpA3HMIIUCE PEe3UHOBHE
HOXIM OUYMCTKU. ﬂﬂﬂ YCTPAaHEHVA HEMCIIPaBHOCTM CHuCTeMa IIpel-
JaraeT IMNPOMBEITh MX. EcimM He Bce NpoOJeMEl yCTPaHeHBl, I[O-
NpoByiTe BHIIOJHUTL OVMATHOCTUKY B3aHOBO.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " YKaxuTe KadecTBO oTneudarka:")
(ans " BienHoe m30bpaxenme" usobpaxeHue
cMaszaHo" " Ha MB00paxeHMM IOONOJIHUTEJIbHHE TOPW30OHTAJIbHBE
nosoce” " Ha wuzobpaxenuu \" Haesxaer\" cTpoka Ha cTpoxy"
"nopmasnbuoe"" BapmaHT oTcyTcTByeT B crnmucke")
(sys_ans bled smaz horiz_pol str_na_ str
norm drugoi_otv)
(user_eval "send [cur_printer]  put-
kachestvo ")
(prev_q no)
(prev_ans " uzobpaxeHue cMmaszaHo")
(state diag))
(send [cur_printer] put-kachestvo))
(halt))

(defrule r_horiz_pol_ink

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc yes) (skrip no
(bum_perekos no) (nesk_listov no) (zastr_raboch no) (ka-
chestvo horiz_pol))

?F<-(Ul-state (prev_q ?pr))

==

(if (eq ?pr no)

then

(modify ?F (cur_quest " s yCTpaHeHMs HEeUCIPaBHOCTU
cucTeMa npenjaraeT CHATb KaApTPUIXM U I[IPOBEPUTH, €CTh JIU
Ha O3aX IIPM3HAaKM HaJIMuMdg YepPHWMII. Eciu oHum eCThb, HeOobxo-
OVMO IIPOBEPUTE M OUWMCTUTL pakKejid OUWMCTKU. Taxkxe BJIAQXHBIM
MaTeprajioM OUMCTUTL IIOBEPXHOCTHL I3 Kaprmnmeﬁ. Ecim He
BCe MNpOOJIeMbl yCTPaHEeHBl, MNONPOOyMTe BHIIOJHUTE OUMATHOCTUKY
3aH08B0.")
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(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " YKaxuTe KadecTBO oTneudarka:")
(ans " BienHoe w30bpaxenme" " mzobpaxeHue
cMaszaHo" " Ha wMB00paxeHMM IOONOJIHUTEJIbHEHE TOPM3OHTAJIbHEE
nosoce” " Ha wuzobpaxenuu \" Haesxaer\" cTpoka Ha cTpoxy"
'wopmanpHoe" " BapmaHT oTcyTcTByeT B cnmcke')
(sys_ans bled smaz horiz_pol str_na_ str
norm drugoi_otv)
(user_eval "send [cur_printer]  put-
kachestvo ")
(prev_qg no)
(prev_ans
TOPMBOHTAJILHEE MOJIOCH'")
(state diag))
(send [cur_printer] put-kachestvo))
(halt))

Ha MSO@aneHMM IOOIMOJIHUTEJIb HEIE

(defrule r_str_na_str_ink

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc yes) (skrip no )
(bum_perekos no) (nesk_listov no) (zastr_raboch no) (ka-
chestvo str_na_str))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then

(modify ?F (cur_quest " 3arpA3HMIICA OCHOBHOM Baj, IMo-
STOMYy HET XOpOollero CLeIJIeHMS C JIMCTOM OyMaru. [ua ycrpa-
HEeHIMA HEMCIPaBHOCTM CHCTeMa IlpenjaraeT OUMCTUTH OCHOBHOM
BaJl. EcCam He Bce NpoOJieMel YyCTPaHEHH, I[IONPOoOyNTe BHIIOJI-
HUTb AMATHOCTUKY BaHOBO.")

(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " YKaxmMTe KaduecTBO oTneudarka.”)
(ans " BrenHoe wm30bpaxenme" " mzobpaxeHue
cmazaHo" " Ha MB00paAXEeHMM OOMNOJIHMUTEJIBHEIE T[OPU3OHTAJIELHEE
nosoce’” " Ha wmzobpaxenuu \" Haeszxaer\" cCcTpoka Ha CTPOKy"
"nopmasbuoe"" BapmaHT orcyTcTByeT B crnucke")
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(sys_ans bled smaz horiz_pol str_na_ str
norm drugoi_otv)

(user_eval "send [cur_printer]  put-
kachestvo ")

(prev_qg no)

(prev_ans Ha wus306paxenuu \' nHaesxaet\"
CTpOKa Ha CTPOKY")
(state diag))
(send [cur_printer] put-kachestvo))
(halt))

(defrule r_norm_ink

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc yes) (skrip no )
(bum_perekos no) (nesk_listov no) (zastr_raboch no) (ka-
chestvo norm))

?F<-(Ul-state (prev_q ?pr))

=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " laHHas cucremMa He BHABMIIA He-
UCIPaBHOCTL B HpuHTepe.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " YKaxmUTe KadecTBO oTneudarka.”)
(ans " BrenHoe wm30bpaxenme" " mzobpaxeHue
cMaszaHo" " Ha wMB00paxeHMM IOONOJIHUTEJIbHEHE TOPWB0OHTAJIbHBE
nosoce” " Ha wuzobpaxeuuu \" Haesxaer\" cTpoka Ha cTpoxky"
"nopmasnbuoe"" BapmaHT oTcyTcTByeT B crnmucke")
(sys_ans bled smaz horiz_pol str_na_ str

norm drugoi_otv)
(user_eval "send [cur_printer]  put-
kachestvo ")
(prev_g no)
(prev_ans " HopMmaJsibHOE")
(state diag))
(send [cur_printer] put-kachestvo))
(halt))

(defrule r_drugoi_otv_ink
(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc yes) (skrip no )
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(bum_perekos no) (nesk_listov no) (zastr_raboch no) (ka-
chestvo drugoi_otv))
?F<-(Ul-state (prev_q ?pr))

=
(if (eq ?pr no)
then
(modify ?F (cur_quest " IaHHasa cucTeMa He MOXeT Io-
Moub.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " YKaxuTe KadecTBO oTneudarka:")
(ans " BienHoe w30bpaxenme" " mzobpaxeHue
cMaszaHo" " Ha wMB00paxeHMM IONOJIHUTEJIbHEHE TOPM3OHTAJIbHBE
nosoce” " Ha wuzobpaxeuuu \" Haesxaer\" cTpoka Ha cTpoky"
"nopmasnbnoe"" BapmaHT oTcyTcTByeT B cnmucke")
(sys_ans bled smaz horiz_pol str_na_ str

norm drugoi_otv)
(user_eval "send [cur_printer]  put-
kachestvo ")
(prev_qg no)
(prev_ans " BAapMaHT OTCyTCTByeT B comcke")
(state diag))
(send [cur_printer] put-kachestvo))
(halt))

11999939999999999999939999999939999999999393939399) [ERRR]

(defrule q_caret_upor
(object (is-a PRINTER_INK) (name [cur_printer])

(power yes) (otkl_val no) (print_doc no) (caret_upo r
none))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then

(modify ?F (cur_quest " llocsie BKJKNYEHMUS MPUHTEpa Ka-
peTka nepeMmemaeTcs OO ylopa B KpaiiHee mnoJsioxenmue?")

(ans ™" Her"" Ia")

(sys_ans no yes)
(user_eval "send [cur_printer]  put-
caret_upor ")
(prev_ans ™)
(state diag))
else
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(modify ?F (cur_quest " BEIIOJIHAETCA JiIM [edaTb JOKy-
mMenTa?")
(ans " Her"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
print_doc ")
(prev_g no)
(prev_ans " Het")
(state diag))
(send [cur_printer] put-print_doc))
(halt))

(defrule g_coord_lenta

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc no) (caret_upo r
yes) (coord_lenta none))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then

(modify ?F (cur_quest " KoopmnuHaTHass  JleHTa  Ha
mecTe?")

(ans ™" Hetr"" Ia")

(sys_ans no yes)

(user_eval "send [cur_printer]  put-
coord_lenta ")

(prev_ans ™)

(state diag))

else
(modify ?F (cur_quest " llocsile BKJIOYEHMs MPUHTEpa Ka-
peTka nepememaeTcs OO ylopa B KpaliHee mnojoxeume?")

(ans ™" Hetr"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
caret_upor ")
(prev_qg no)
(prev_ans " na")
(state diag))
(send [cur_printer] put-caret_upor))
(halt))

(defrule q_opred_cart_ink

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc no) (caret_upo r no)
(opred_cart none))

?F<-(Ul-state (prev_q ?pr))
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==
(if (eq ?pr no)
then
(modify ?F (cur_quest
xapTpumxein?")
(ans ™" Hetr"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
opred_cart ")
(prev_ans ™)
(state diag))

[I[pMHTEP omnpenejyseT Hajudue

else
(modify ?F (cur_quest " llocyie BKJKOYEHMUA MPUHTEpa Ka-
peTka nepeMmemaeTcs OO ylopa B KpailHee mnoJsioxeunue?")

(ans™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
caret_upor ")
(prev_g no)
(prev_ans " Het")
(state diag))
(send [cur_printer] put-caret_upor))
(halt))

(defrule r_coord_lenta_yes

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc no) (caret_upo r
yes) (coord_lenta yes))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then

(modify ?F (cur_quest " BarpASHMIICA ONTUYECKMM NaTduK
ornpeneJyieHrda IIOJIOXEHMA KapeTKU. ,HJ'[FI YCTPAaHEHVA HeMCIlIlpaB-
HOCTHM cCucTeMa IIpenjiaraeT IIPOMEITH OTITUYECKUM JaTuuK CINp-
TOM. Ecam He BCe NpoOJIeMbl YyCTPaHEHEB, [ONpofyNTe BHIIOJ-
HUTb AMATHOCTUKY 3aHOBO.")

(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " KoopmuHaTHass  JleHTa  Ha
mecTe?")

(ans ™" Her"" Ia")
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(sys_ans no yes)
(user_eval "send [cur_printer]  put-
coord_lenta ")
(prev_qg no)
(prev_ans " na")
(state diag))
(send [cur_printer] put-coord_lenta))
(halt))

(defrule r_coord_lenta_no

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc no) (caret_upo r
yes) (coord_lenta no))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then

(modify ?F (cur_quest " s yCTpaHeHMs HEeUCIPaBHOCTU
cucTeMa IpenjaraeT BO3BPATUTHE KOOPIAMHATHYIO JIEHTY B HOP-
MaJIbHOE IoJioXeHue. Eciam He Bce NpoOJeMbl yCTPaHEHEH, I[10-
NpoByiiTe BHIIOJHUTL AMATHOCTUKY BaHOBO.")

(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " KoopnuHaTHasa  JIeHTa  Ha
mecTe?")

(ans™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
coord_lenta ")
(prev_g no)
(prev_ans " Het")
(state diag))
(send [cur_printer] put-coord_lenta))
(halt))

(defrule gq_pod_bum

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc no) (caret_upo r no)
(opred_cart yes) (pod_bum none))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then
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(modify ?F (cur_quest " OcymecTBigeTca Ju nomada Oy-
mMarun?")
(ans " Her"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
pod_bum ")
(prev_ans ™)
(state diag))
else
(modify ?F (cur_quest
xapTpumxein?")
(ans ™" Hetr"" Za")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
opred_cart ")
(prev_q no)
(prev_ans " na")
(state diag))
(send [cur_printer] put-opred_cart))
(halt))

[I[pMHTEP onpenejyseT HaJudue

(defrule r_opred_cart_ink
(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc no) (caret_upo r no)
(opred_cart no))
?F<-(Ul-state (prev_q ?pr))
=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " Ia yCTpaHeHMs HEUCHPaBHOCTM
cucTeMa IpenjaraeT BHadajle yOeIMTbCH, UYTO KaAPTPUIOXM HOel-
CTBUTEJIbHO MCIIPABHBI M MX KOHTAKTHEE I1IJIOIAaOKM UYMCTEIE, 3a-
TeM BBIHYTH MX M OUMCTUTB KOHTAKTHBIE TPYIIIIEI B KOP3MHE Ka-
PeTKNM. Ecau 3TO He rmoMoraerT, TO H€O6XOIU/IMO 3aMEeHNMTb IlJjia-
TY OSJIEKTPOHMKM KapeTKU. Ecau He BcCe HpOGJ‘[eMbI YCTPAaHEHEI,
nonpo6yliTe BEIIOJHUTL OUATHOCTUKY 3aHOBO.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest
xapTpumxein?")
(ans " Hetr"" Ja")
(sys_ans no yes)

[IpMHTEP onpenejyisgeT Hajudue
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(user_eval "send [cur_printer]  put-
opred_cart ")
(prev_g no)
(prev_ans " Het")
(state diag))
(send [cur_printer] put-opred_cart))
(halt))

(defrule r_pod_bum_yes

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc no) (caret_upo r no)
(opred_cart yes) (pod_bum yes))

?F<-(Ul-state (prev_q ?pr))

=>
(if (eq ?pr no)
then
(modify ?F (cur_quest " IaHHas cucreMa He MOXeT Bam
nomous.")
(ans)
(sys_ans)
(user_eval ™)
(prev_ans ™)
(state recomend))
else
(modify ?F (cur_quest " OcymecTBisgeTcs JM nomada Oy-
mMarun?")
(ans " Her"" Ia")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
pod_bum ")
(prev_g no)
(prev_ans " na")

(state diag))
(send [cur_printer] put-pod_bum))
(halt))

(defrule r_pod_bum_no

(object (is-a PRINTER_INK) (name [cur_printer])
(power yes) (otkl_val no) (print_doc no) (caret_upo r no)
(opred_cart yes) (pod_bum no))

?F<-(Ul-state (prev_q ?pr))

=>

(if (eq ?pr no)

then

(modify ?F (cur_quest " Ia yCTpaHeHMs HEUCHPaBHOCTM
cucTeMa OpenjlaraeT NPOTepeThk POJIMK Nomaduy OyMary TKAaHBI,
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CMOUYEHHOM XMIKOCTBIO MJII BOCCTAHOBJIEHMS PE3MHOBEIX POJIU-
KOB. Ecim »TO He mnomoraeT, HeEOOXOIMMO 3aMEHUTH POJIMK.
Ecim He BCe NpoOJeMbl yCTPAaHEHEH, I[IONPOOYyMTE BEHIIOJHUTE IU-
aTHOCTUKY 3aHOBO.")

(ans)

(sys_ans)

(user_eval ™)

(prev_ans ™)

(state recomend))

else
(modify ?F (cur_quest " OcymecTBigeTca Ju nomada Oy-
mMarun?")
(ans ™ Her"" ma")
(sys_ans no yes)
(user_eval "send [cur_printer]  put-
pod_bum ")
(prev_g no)
(prev_ans " Het")

(state diag))
(send [cur_printer] put-pod_bum))
(halt))
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®aitn kurs. py

#!/usr/bin/python

# -*- coding: utf-8 -*-
import sys

import clips

import wx

import wx.lib.buttons
import wx.html

# Kjlacc 1mi1aBHOTO OKHa
class MainFrame(wx.Frame):
def __init__(self):

BRI TR

# CosmaHue rpabuueckoro mHTepdberica#

B TR

# CosmaHye OKHa MNPUIIOXEHMSI

wx.Frame.__init__(self, parent = None, id = -1,
title = u'’ IMarHoCTuKa HEeUCIOPaBHOCTM NOpMHTepa',

size=(550, 450), style=wx.CAPTION |

wX.SYSTEM_MENU | wx.CLIP_CHILDREN | wx.CLOSE_BOX)

self.Center(wx.BOTH)

self.Setlcon(wx.lcon(u'./img/printer.ico’,wx.BITMAP _TYPE
_IC0))
# HobaBJjieHMe NOJIA OJIs BHBOXA [NPUBETCTBMA,

BOIIPOCOB M pPeKOMeHIaluM
self.questText = wx.html.HtmIWindow(id=-1,
parent=self, pos=wx.Point(10, 16),
size=wx.Size(530, 119),
style=wx.html.HW_SCROLLBAR_NEVER)

# IHobaBJieHMe MaHeNM OJId pas3MelleHMs Ha Heu
BapMaHTOB OTBETOB
self.varPanel = wx.Panel(id=-1, parent=self ,
pos=wx.Point(42, 134), size=wx.Size(520, 214),
style=wx.TAB_TRAVERSAL)

# IHobaBJieHMe MaHeNM OJi8g pa3MelleHMs Ha HeM KHOIOK
YIopaBJIeHUA
self.btnPanel = wx.Panel(id=-1, parent=self ,
pos=wx.Point(30, 360), size=wx.Size(484, 88),
style=wx.TAB_TRAVERSAL)

# JoGamnenue kHonkyM ' Haszan" Ha bopmy
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self.backBtn =
wx.lib.buttons.GenBitmapTextButton(bitmap=wx.Bitmap
img/back.png’,
wx.BITMAP_TYPE_PNG), label=u' Hasan',
parent=self.btnPanel, pos=wx.Point(21, 26),
size=wx.Size(128, 30), style=0)
self.backBtn.Bind(wx.EVT_BUTTON,
self.handleEvent)

# Iobasnenue kHomnky ' Jamnee" Ha bopmy
self.nextBtn =
wx.lib.buttons.GenBitmapTextButton(bitmap=wx.Bitmap
img/next.png’,
wx.BITMAP_TYPE_PNG), label=u' Danee',
parent=self.btnPanel, pos=wx.Point(336, 26),
size=wx.Size(128, 30), style=0)
self.nextBtn.Bind(wx.EVT_BUTTON,
self.handleEvent)

# IobaBrenre KHONKM ' 3aHoBO" Ha dGopMmy
self.renewBtn =
wx.lib.buttons.GenBitmapTextButton(bitmap=wx.Bitmap
img/renew.png’,
wx.BITMAP_TYPE_PNG), label=u' 3aHOBO',
parent=self.btnPanel, pos=wx.Point(179, 10),
size=wx.Size(128, 30), style=0)
self.renewBtn.Bind(wx.EVT_BUTTON,
self.handleEvent)

# JobGamyenue KHONKM ' Beixon" Ha bopmy
self.exitBtn =
wx.lib.buttons.GenBitmapTextButton(bitmap=wx.Bitmap
img/exit.png’,
wx.BITMAP_TYPE_PNG), label=u' Beixon',

parent=self.btnPanel, pos=wx.Point(178, 45),
size=wx.Size(128, 30), style=0)
self.exitBtn.Bind(wx.EVT_BUTTON, self.OnQui

# HobaBJieHME pa3neJIMTEeJIbHOM JIMHUNK
self.sashWindowl = wx.SashWindow(parent=sel
pos=wx.Point(50, 130),
size=wx.Size(450, 3), style=wx.CLIP_CHI
| wx.SW_3D)

# HobaBJieHME pa3neJIMTEeJIbHOM JIMHUNK
self.sashWindow2 = wx.SashWindow(parent=sel
pos=wx.Point(50, 360),
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size=wx.Size(450, 3), style=wx.CLIP_CHI LDREN
| wx.SW_3D)

BRI R R R R
BHHHHHHHH

# 3arpyska M 3alyCK 3KCIEePTHOM CUCTEMH
clips.Load("kurs.clp")

clips.Reset()

clips.Run()

self.nextState()

# OOHOBJeHMe TpadUUuecKOTO MHTepderca B COOTBETCTBUM C
TEeKyllMM COCTOAHMEM SKCHepTHOﬁ CHUCTEMEBL
def nextState(self):
factlist = clips.FactList()

fState=factlist[1].Slots["state"]
fPrevAns=factlist[1].Slots["prev_ans"]
fAns=factlist[1].Slots["ans"]
fCurQuest=factlist[1].Slots["cur_quest"]

# IlepeonpenesyieHue NapaMeTpPOB KHOIOK, IlaHeJeM u
pasneﬂMTeﬂeﬁ B COOTBETCTBMM C TeKYyUIMM COCTOAHMEM
SKCIIEPTHOM CMCTEMEL

if fState == "start":

self.varPanel.Hide()
self.sashWindow1.Hide()
self.backBtn.Enable(False)
self.nextBtn.Enable(True)
self.renewBtn.Enable(False)
elif fState == "diag":
self.questText.SetSize(wx.Size(530, 119 )
self.varPanel.Show()
self.sashWindow1.Show()
self.backBtn.Enable(True)
self.nextBtn.Enable(True)
self.renewBtn.Enable(True)
else:
self.questText.SetSize(wx.Size(530, 300 )
self.varPanel.Hide()
self.sashWindow1.Hide()
self.backBtn.Enable(True)
self.nextBtn.Enable(False)
self.renewBtn.Enable(True)
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# [lepeonpenesyieHMe BapMaHTOB OTBETOB
self.varPanel.DestroyChildren()
sizer = wx.BoxSizer(wx.VERTICAL)
self.varPanel._buttons =[]
for answer in fAns:

r = wx.RadioButton(self.varPanel, -1,

answer)
if answer == fPrevAns:
r.SetValue(True)

sizer.Add(r, flag = wx.ALL, border = 5)

self.varPanel._buttons.append(r)
self.varPanel.SetSizer(sizer)
self.varPanel.Fit()

# IlepeonpenesieHne BOIPOCa

self.questText.SetPage("<body
bgcolor=#FOEBE2><center><h5>%s</h5></center></body>
fCurQuest)

self.Layout()
self.Refresh()

# OOpaboTka HaxaTuli KHOIOK B bopme
def handleEvent(self, event):
factlist = clips.FactList()

fState=factlist[1].Slots["state"]
fUserEval=factlist[1].Slots["user_eval"]
fSysAns=factlist[1].Slots["sys_ans"]
fAns=factlist[1].Slots["ans"]

# OBpaboTka HaxaTusa kHomoku " Tanee"
if event.GetEventObject().GetLabel() ==
u' Jamnee'
if fState == "diag":
i=0;
for chkAns in self.varPanel._button
if chkAns.GetValue():
break
Fitl

if j>len(fAns):
return

clips.Eval("(%s%s)" % (fUserEval,
fSysAnslj]))
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# OBpaboTka HaxaTus KHOMOkM " 3aHoBO"
elif event.GetEventObject().GetLabel() ==
u' 3aHoBO"
clips.Reset()

# OBpaboTka HaxaTusa kHomoku " Hazanm'
elif event.GetEventObject().GetLabel() ==
u' Hazanm'

clips.Eval("(prev_g_yes %s)" %
(factlist[1].Index))

clips.Run()
self.nextState()
# OOpaboTka HaxaTusa KHONKM ' Bexon"
def OnQuit(self, event):
self.Close() # 3aBeplieHre PaBOTH NPUIIOKEHUS
# Kiacc npuiioxeHms

class PrintDiagApp(wx.App):
def Onlnit(self):

# cosmaHMe ITJIaBHOTO OKHAa
frame = MainFrame()
# oTobpaxeHne TJIABHOT'O OKHAa

frame.Show()
return True
if _name__=='_main__"
app = PrintDiagApp()
app.MainLoop()
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IIpunoxenue b
®amn job.clp

(defclass human

(is-a USER) ;; [IOJIb30BATEJIbECKMI KJIaCcC
(role concrete)

(pattern-match reactive)

(slot education (type SYMBOL)(create-accessor read
write))

(slot sphere (type SYMBOL)(create-accessor read-wr
(slot lang (type SYMBOL)(create-accessor read-writ
(slot comp (type SYMBOL)(create-accessor read-writ
(slot managament (type SYMBOL)(create-accessor rea
write))

(slot experience (type SYMBOL)(create-accessor rea
write))

(slot experiencenegotiations (type SYMBOL)(create-
accessor read-write))

(slot communicating (type SYMBOL)(create-accessor
write))

(slot organized (type SYMBOL)(create-accessor read
write))

(slot creative (type SYMBOL)(create-accessor read-
write))

(slot paul (type SYMBOL)(create-accessor read-writ
(slot age (type SYMBOL)(create-accessor read-write
(slot driverscertificate (type SYMBOL)(create-acces
read-write))

(slot graph (type SYMBOL)(create-accessor read-wri

(definstances humans ( PPK of human
(education 0)

(sphere 0)

(lang 0)

(comp 0)

(managament 0)
(experience 0)
(experiencenegotiations 0)
(communicating 0)
(organized 0)

(creative 0)

(paul 0)

(age 0)

(driverscertificate 0)
(graph 0)))
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(make-instance PPK of human)

(deffunction check (?question ?answer)
(switch ?question
(case 1 then
(switch ?answer
(case 1 then (send [PPK] put-education
higher))
(case 2 then (send [PPK] put-education
average-professional))
(case 3 then (send [PPK] put-education
average))
(default 0) )
(case 2 then
(switch ?answer
(case 1 then (send [PPK] put-sphere
economic))
(case 2 then (send [PPK] put-sphere
humanitarian))
(case 3 then (send [PPK] put-sphere
technical))
(case 4 then (send [PPK] put-sphere other))
(default 0) )
(case 3 then
(switch ?answer
(case 1 then (send [PPK] put-lang in-
perfection))
(case 2 then (send [PPK] put-lang talking))
(case 3 then (send [PPK] put-lang reading))
(case 4 then (send [PPK] put-lang no))
(default 0) )
(case 4 then
(switch ?answer
(case 1 then (send [PPK] put-comp
professional))
(case 2 then (send [PPK] put-comp user))
(case 3 then (send [PPK] put-comp no))
(default 0) )
(case 5 then
(switch ?answer
(case 1 then (send [PPK] put-managament yes))
(case 2 then (send [PPK] put-managament no))
(default 0) )
(case 6 then
(switch ?answer
(case 1 then (send [PPK] put-experience yes))
(case 2 then (send [PPK] put-experience no))
(default 0) )
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(case 7 then
(switch ?answer
(case 1 then (send [PPK] put-communicating

yes))
no) )

(case 2 then (send [PPK] put-communicating

(default 0) )
(case 8 then
(switch ?answer
(case 1 then (send [PPK] put-organized yes))
(case 2 then (send [PPK] put-organized no))
(default 0) ) )
(case 9 then
(switch ?answer
(case 1 then (send [PPK] put-creative yes))
(case 2 then (send [PPK] put-creative no))
(default 0) )
(case 10 then
(switch ?answer
(case 1 then (send [PPK] put-paul male))
(case 2 then (send [PPK] put-paul female))
(default 0) )
(case 11 then
(send [PPK] put-age ?answer) )
(case 12 then
(switch ?answer
(case 1 then (send [PPK] put-
driverscertificate yes))
(case 2 then (send [PPK] put-
driverscertificate no))
(default 0) )
(case 13 then
(switch ?answer
(case 1 then (send [PPK] put-graph full))
(case 2 then (send [PPK] put-graph free))
(case 3 then (send [PPK] put-graph
unnormalized))
(case 4 then (send [PPK] put-graph short))
(default 0) )
(case 14 then
(switch ?answer
(case 1 then (send [PPK] put-
experiencenegotiations yes))
(case 2 then (send [PPK] put-
experiencenegotiations no))
(default0))))
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; [IpaBuyia Oy onpenesieHus BaKaHCUM

1

MeHeIXep

(defrule rule-manager

user))

(declare (salience 50))

(object (name [PPK]) (education higher))

(object (name [PPK]) (sphere economic))
(object (name [PPK]) (communicating yes))
(object (name [PPK]) (organized yes))

(object (name [PPK]) (lang in-perfection))
(object (name [PPK]) (comp professional | user))
(object (name [PPK]) (paul male))

(object (name [PPK]) (creative yes))

(object (name [PPK]) (managament yes))
(object (name [PPK]) (experience yes))

(object (name [PPK]) (experiencenegotiations yes))
(object (name [PPK]) (graph full))

==
(assert (job-title

;- MapKeTOoJIoT
(defrule rule-market

(declare (salience 50))

(object (name [PPK])
(object (name [PPK])
(object (name [PPK])
(object (name [PPK])
(object (name [PPK])
(object (name [PPK])

(object (name [PPK])

MeHenxep) ) )

(education higher))
(sphere economic))
(communicating yes))
(organized yes))
(lang in-perfection))
(comp professional |

(paul male))

(test (< (send [PPK] get-age) 35))

(object (name [PPK])
(object (name [PPK])

(creative yes))
(experiencenegotiations

yes))(object (name [PPK]) (graph full))
=>

(assert (job-title MapKeToJior) ) )
) - OyxTanrep

(defrule rule-accountant

(declare (salience 50))

(object (name [PPK])
(object (name [PPK])
(object (name [PPK])
(object (name [PPK])
(object (name [PPK])
(object (name [PPK])
(object (name [PPK])

(education higher))
(sphere economic))
(organized yes))
(comp professional))
(paul female))
(creative yes))

(graph unnormalized |
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full))
=>
(assert (job-title Byxranrep)) )

i CclreumaJimCT IO CBA34AM C O@U.LeCTBeHHOCTbIO
(defrule rule-public-relation
(declare (salience 50))

(object (name [PPK]) (education higher))

(object (name [PPK]) (sphere humanitarian))

(object (name [PPK]) (communicating
yes))(object (name [PPK]) (organized yes))

(object (name [PPK]) (lang in-perfection))

(object (name [PPK]) (comp professional |
user))

(object (name [PPK]) (creative yes))

(object (name [PPK]) (experiencenegotiations
yes))

(object (name [PPK]) (graph full))

==

(assert (job-title CHeuVannMcT MO CBA3AM C

oBUEeCTBEeHHOCTEN) ) )

_— CUCTEMHBM aIMMHUCTPaTOop

(defrule rule-sys-admin

(declare (salience 50))

(object (name [PPK]) (education average | average-
professional))

(object (name [PPK]) (sphere technical))

(object (hame [PPK]) (lang in-perfection | talking
| reading))

(object (hame [PPK]) (comp professional))

(object (name [PPK]) (paul male))

(object (name [PPK]) (graph full))

==

(assert (job-title CHUCTEMHBM aIMUHUCTPATOD) ) )

s pPaspaboTurK NIPUIIOXEHUM
(defrule rule-developer
(declare (salience 50))
(object (name [PPK]) (education higher))
(object (hame [PPK]) (sphere technical))
(object (name [PPK]) (lang in-perfection | talking
| reading))
(object (name [PPK]) (comp professional))
(object (name [PPK]) (graph full | short | free))
=>
(assert (job-title PaspaboTumuK NPUIIOXEHN) ) )
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;--web-  nporpammmcT

(defrule rule-web

(declare (salience 50))

(job-title PaspaboTurK IPUIIOKEHNIA)
(object (name [PPK]) (creative yes))

=>

(assert (job-title web- NpOTPaMMUCT) ) )

- BOIOMTEJb

(defrule rule-driver

(declare (salience 45))

(object (name [PPK]) (paul male))

(object (name [PPK]) (graph full | short))
(object (name [PPK]) (driverscertificate yes))
=>

(assert (job-title BOOUTEJD) ) )

- TOPTOBHI NPenNCTaBUTEb

(defrule rule-representative

(declare (salience 45))

(object (name [PPK]) (communicating yes))

(object (name [PPK]) (organized yes))

(object (name [PPK]) (graph full | free))

=>

(assert (job-title TOPTOBBEI NPenNCcTaBUTEJNb) ) )

) =" cekpeTaphb

(defrule rule-secretary

(declare (salience 45))

(object (name [PPK]) (education average-
professional))

(object (name [PPK]) (communicating yes))

(object (name [PPK]) (organized yes))

(object (name [PPK]) (lang in-perfection))

(object (name [PPK]) (comp professional))

(object (nhame [PPK]) (paul female))

(object (name [PPK]) (graph full))

=>

(assert (job-title cekpeTaps) ) )

;- crieumajamucT II0 CBSA3SM C ODIMECTBEHHOCTLIO
(defrule rule-public-relation

(declare (salience 50))

(object (name [PPK]) (education higher))

(object (name [PPK]) (sphere humanitarian))

(object (name [PPK]) (communicating yes))

(object (name [PPK]) (organized yes))
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(object (name [PPK]) (lang in-perfection))

(object (name [PPK]) (comp professional | user))

(object (name [PPK]) (creative yes))

(object (name [PPK]) (experiencenegotiations
yes))

(object (name [PPK]) (graph full))

=>

(assert (job-title CreuMasiMcT [0 CBA3SAM C

oBUEeCTBeHHOCTEN) ) )

. CUCTEMHBIM aIMMHMCTPaTOP

(defrule rule-sys-admin

(declare (salience 50))

(object (name [PPK]) (education average | average-
professional))

(object (nhame [PPK]) (sphere technical))

(object (name [PPK]) (lang in-perfection | talking
reading))

(object (name [PPK]) (comp professional))

(object (name [PPK]) (paul male))

(object (name [PPK]) (graph full))

=>

(assert (job-title CHMCTEeMHB aIMUHMCTPaTOpP) ) )

. NpenjioXeHue BaKaHCUM
(defrule rule-list-vacancies
(declare (salience 40))

(job-title $?item)

=>

(bind ?str (implode$ ?item))
(printout t crlf)

(printout t " Bakaucusa: ")
(format t "%s%n" ?str))

- HEeT BaKaHCUM

(defrule rule-no-vacancies

(declare (salience 40))

(not(job-title ?))

=>

(assert (job-title K coxaleHuio, B INaHHBEIL MOMEHT Y
HAC HeT BaKaHCUM))
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®ann i ndex. php

<?php

header(‘Content-Type: text/html;

charset=windows-1251");

clips_clear();

clips_batch(‘job.clp”;

clips_reset();

if (isset($_POST['obrazT)) {
clips_function_call(‘check’,"1 $_POST[obraz]");

}
if (isset($_POST]['sfera)) {
clips_function_call('check’,"2 $_POST][sfera]");

}
if (isset($_POST[jazikT)) {
clips_function_call('check',"3 $_POST[jazik]");

}
if (isset($_POST['comp’])) {
clips_function_call('check’,"4 $_POST[comp]");

}
if (isset($_POST['managament?)) {
clips_function_call('check’,"5 $_POST[managament]")

}
if (isset($_POST['experience)) {
clips_function_call(‘check’,"6 $_POST[experience]")

}
if (isset($_POST['communicating7)) {
clips_function_call('check',"7
$_POST[communicating]");

}
if (isset($_POST['organized?)) {
clips_function_call(‘check’,"8 $_POST[organized]");

}
if (isset($_POST['creative])) {
clips_function_call('check’,"9 $_POST][creative]");

if (isset($_POST['paull)) {
clips_function_call(‘check’,"10 $_POST[paul]");

}
if (isset($_POST['age")) {
clips_function_call(‘check’,"11 $_POST[age]");

}
if (isset($_POST['driverscertificate'])) {
clips_function_call(‘check’,"12
$_POST([driverscertificate]");

}

if (isset($_POST['graph")) {
clips_function_call('check’,"13 $_POST[graph]");

}
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if (isset($_POST['experiencenegotiations’)) {
clips_function_call('check’,"14
$_POST[experiencenegotiations]");

}
if (isset($_POST['result)) {
$job_title = clips_get_fact_lits(job-title");
}

>
<html>

<head>

<title> SKCMepTHas cucTeMa njs BuHOopa
Bakancuu</title>

<style>

.question {
display:none;

}
#submit {
display:none;

}

html, body {
margin:auto;
padding:10px;

#main {
margin:auto;
width:400px;
padding:5px;
text-align:left;
border:1px solid black;

</style>
<script lanuage="javascript"
src="jquery.js"></script>
<script lanuage="javascript">
var currQ =1;
$(document).ready(function() {
$(*#questionl’).show();
$(#next).click(function() {
if (currQ < 14)

$(‘#question’ +
currQ).hide();
currQ++;
$(‘#question’ +
currQ).show();
telse {
$(‘#submit').show();

238



return false;

)
)
</script>
</head>
<body>
<div id="main">
<?php if (isset($job_title)) {

echo "<div id="result’> Mbl MOXET MNPEIJIOXKMTH BaM

crenyouue BakaHcum:';
foreach ($job_title as $value) {
echo '<br>'.$value;

echo "</div>",
lelse {?>
<form action="index.php" method="POST">
<div id="question1" class="question">
Kaxoe y Bac obpasosaume?<br/>
<input type="radio" name="obraz" value="1"
/> Beicwee<br />
<input type="radio" name="obraz" value="2"
/> Tlipodeccuonansuoe<br />
<input type="radio" name="obraz" value="3" />
</div>
<div id="question2" class="question">
Bame o6paszsosanue?<br />
<input type="radio" name="sfera" value="1"
/> 3xonommueckoe<br />
<input type="radio" name="sfera" value="2"
/> Tymanurapuoe<br />
<input type="radio" name="sfera" value="3"
/> Texuuuecxoe<br />
<input type="radio" name="sfera" value="4" />
</div>
<div id="question3" class="question">

CTeneHb BJANEHMSA MHOCTPAHHEM fA3bikoM?<br/>

<input type="radio" name="jazik" value="1" />
cosepuencTee<br />
<input type="radio" name="jazik" value="2"
/> Pasroropuumi<br />
<input type="radio" name="jazik" value="3"
/> drenune<br />
<input type="radio" name="jazik" value="4"
/> He Bnazmewn
</div>
<div id="question4" class="question">

CpenHee

Tpyroe
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BlameHye KOMIbOTEpPOM B cBoeit objactu?<br/>
<input type="radio" name="comp" value="1"
/> ipodeccuonan<br />
<input type="radio" name="comp" value="2"
/> onbzosarens<br />
<input type="radio" name="comp" value="3" /> He
</div>
<div id="question5" class="question">
Bel yMeeTe pyKoBOAMTH Jombmu?<br />
<input type="radio" name="managament” value="1"
/> na<br />
<input type="radio" name="managament”
value="2"/>  Her
</div>
<div id="question6" class="question">
Y Bac ecTb ONHT pyKoBOACTBa Jombmu?<br/>
<input type="radio" name="experience" value="1"
/> a<br />
<input type="radio" name="experience"
value="2" /> Her
</div>
<div id="question7" class="question">
Bel KOMMyHMKaBessHE?<br />
<input type="radio" name="communicating" value="1"
/> na<br />
<input type="radio" name="communicating"
value="2" /> Her
</div>
<div id="question8" class="question">
Bel opranuszosanu?<br />
<input type="radio" name="organized" value="1"
/> na<br />
<input type="radio" name="organized" value="2"
/> Her
</div>
<div id="question9" class="question">
Bel kpeaTusHE?<bDr />
<input type="radio" name="creative" value="1"
/> Ia<br />
<input type="radio" name="creative" value="2"
/> Her
</div>
<div id="question10" class="question">
Bam mnosn?<br/>
<input type="radio" name="paul" value="1"
/> Myxcroi<br />
<input type="radio" name="paul" value="2"
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/> Xenckuit
</div>
<div id="question11" class="question">
Bam Boszpact?<br/>
<input type="input" name="age" />
</div>
<div id="question12" class="question">
Y Bac ecTb BOmUTENbCKOe ynocrToeepenue?<br/>
<input type="radio" name="driverscertificate"
value="1" /> Ia<br />
<input type="radio" name="driverscertificate"
value="2" /> Her
</div>
<div id="question13" class="question">
Kakolt rpadmk paborm Bac ycrtpamsaet?<br />
<input type="radio" name="graph" value="1"
/> Nomnuent pabounit menn<br />
<input type="radio" name="graph" value="2"
/> Tuexmit<br />
<input type="radio" name="graph" value="3"
/> Henopmuposanuwmi<br />
<input type="radio" name="graph" value="4"
/> CoxpaméHnHnei
</div>
<div id="question14" class="question">
Y Bac ecTb ONHT BemeHud neperosopos?<br/>
<input type="radio" name="experiencenegotiations"
value="1"/>  pma<br />
<input type="radio"
name="experiencenegotiations" value="2" /> Her
</div>
<input type="hidden" name="result" value="1"
/>
<input id='submit' type="submit'
value=' BusecTu pesymbrTatr>
</form>
<a id='next' href="> Ianee</a>
<?php }?>
</div>
</body>
</html>
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BBEJAEHHUE

CamocTosiTenbHass paboTa B BBICHIEM y4€OHOM 3aBEJICHUH - 3TO 4YacThb yueO-
HOTO IpoLecca, METo OOyuyeHus, NMpUeM y4eOHO-IIO3HABATENbHON JIE€ATEIbHOCTH,
KOMIUIEKCHasl 1IeJIeBasi CTaHJapTU30BaHHasl yuyeOHas JesATEIbHOCTh C 3allJlaHUpOBaH-
HBIMU BHUJIOM, TUTIOM, (hOpMaMU KOHTPOJISL.

CamocTosTenbHast paboTa mpeacTaBisieT co0o0il MIaHOBYIO AEATEILHOCTh 00y-
YAIOIIMUXCS M0 NOPYUYEHUIO U N0 METOIUYECKUM PYKOBOJICTBOM IPEIIOIaBATEIS.

[lenpto camMocTOATENHHONW pPAOOTHI ACMHPAHTOB SBIAETCSA 3aKPEIUICHHE TeX
3HAaHUHU, KOTOPHIC OHU MOJTYYHJIM Ha ayJIUTOPHBIX 3aHATHUAX, a TAKKE CIIOCOOCTBOBA-
HUE Pa3BUTHUIO Y aCIUPAHTOB TBOPUYECKUX HABBIKOB, MHUIIMATHUBBI, YMEHUIO OpraHU-
30BaTh CBOE BpEMSI.

CamocTosiTenbHas padoTa peaiu3yeT CIeAyIOLUUE 3a1a4u:

- IPEANOJaraeT 0CBOEHUE Kypca JUCIUIUINHBL

- IOMOTaeT OCBOCHUIO HaBBIKOB YUEOHOM 1 Hay4yHOU paboThI;

- CIOCOOCTBYET OCO3HAHUIO OTBETCTBEHHOCTHU IIpOLECcca MO3HAHUS;

- CIIOCOOCTBYET YIiyOJEHHUIO M MONOJHEHUIO 3HAHUN aCIUpPaHTOB, OCBOECHUIO
VMU HaBBIKOB U YMEHHUI;

- popmupyeT MHTEpeC K MO3HABATEIbHBIM JEUCTBUSAM, OCBOCHHIO METOJOB U
IPUEMOB IIO3HABATEJILHOTO MpoIiecca,

- CO3/Ia€T yCJIOBUS Il TBOPUECKON U HAYUYHOH JIEATENbHOCTH 00yYarOUIXCs;

- CIOCOOCTBYET Pa3BUTHUIO Y aCUPAHTOB TAKMX JIMYHBIX KAUeCTB, KaK IeJie-
YCTPEMIIEHHOCTbh, 3aMHTEPECOBAHHOCTh, UCCIIE0BAHNE HOBOTO.

CamocrosTenbHas paboTa 00y4arolEerocs BHIITOIHSIET CAEAYIOMKE PYHKIUU:

- pa3BUBAIOIIYIO (TIOBBIIICHNE KYJIbTYPbl YMCTBEHHOTO TPY/a, MPUOOIICHHE K
TBOPUYECKUM BHUAAM JESTEIBHOCTH, O0OTAIICHHE WHTEIIEKTYyallbHBIX CIIOCOOHOCTEN
aCIMPaHTOB);

- uH(popManMOHHO-00yJatoulyto (yuyeOHasi JesATeIbHOCTh ACHUPAHTOB HA
ayJIUTOPHBIX 3aHATHUSAX, HEMOAKPEIJICHHAs] CAMOCTOSITETbHOW paboToi, CTaHOBHUTCSA
MaJjio pe3yJIbTaTUBHOMN);

- OpPHEHTHPYIOILYID U CTUMYJHPYIOIIYIO (Ipoleccy OOydeHus MNpUAaeTcs
YCKOPEHUE U MOTUBAIHSA);

- BOCIUTATENBHYIO ((DOPMUPYIOTCS M pa3BUBAIOTCS MPOQECCHOHANIbHBIE Kaye-
cTBa OakajaBpa W rpaklaHUHA);

- HMCCIIEIOBATEIbCKYI0 (HOBBIM YpOBEHb NpO(ecCHOHaTLHO-TBOPUYECKOTO
MBIIIJICHHS ).

Opranu3zainusi caMOCTOSITEIbHON pa0OThl aCUPAHTOB JOJHKHA OMUPATHCA Ha
orpeseseHHbIe TpeOOBaHUsI, a, UMEHHO:

- CJIO)KHOCTh OCBAaMBAEMBIX 3HAHUI JOJKHA COOTBETCTBOBATH YPOBHIO pa3BH-
THUSl aCIIUPAHTOB;

- CTaHJapTU3alHUs 3aJJaHUM B COOTBETCTBUU C JIOTUYECKOM CUCTEMOM Kypca
JTUCIUTUTAHBL,

- 00beM 331aHUA JOJHKEH COOTBETCTBOBATh YPOBHIO CTY/ICHTA,

- 3aJIJaHUS TOJDKHBI OBITH a1alITHPOBAHHBIMU K YPOBHIO aCTIUPAHTOB.
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CopnepkaHue caMOCTOSITENBHOW pabOThl aCUPAHTOB MPEACTABISET COOOM, C
OJIHOM CTOPOHBI, COBOKYITHOCTh TEOPETUUYECKUX U MPAKTUYECKUX YUEOHBIX 3aJJaHUMH,
KOTOpbIE JIOJKEH BBIMOJIHUTH CTYACHT B IMpollecce 00ydeHUsl, 0OBbEKT €ro JAesiTellb-
HOCTH; C JIPYrOW CTOPOHBI - 3TO CHOCOO AESITENBHOCTU CTYJEHTA IO BBIIOJHEHUIO
COOTBETCTBYIOIIETO TEOPETHUECKOTO UITU IPAKTUYECKOTO YUeOHOTO 3aJaHu.

CBoe BHENIHEE BBIPAKEHHUE COAECPKAHUE CAMOCTOSATEIBHOM pabOThl aclupaH-
TOB HaXOJWT BO BCEX OPraHW3AIMOHHBIX (opMax ayaUTOPHON U BHEAYIUTOPHOU Jie-
ATEIIBHOCTH, B XOJI€ CAMOCTOSITEIIbHOTO BBIMOJHEHUSI PA3IMUYHBIX 3aIaHUH.

OyHKIIMOHAIBHOE TPEeIHA3HAYCHUE CaMOCTOSATEIbHON pabOThl acCUPaHTOB B
MPOIIECCE JIEKUUI, MPAKTUYECKUX 3aHATUNA MO OBJIAJACHUIO CIICHIMAIBHBIMU 3HAHUSIMU
3aKJIIOYAETCS B CaMOCTOSITEJIBHOM MPOYTEHUH, IPOCMOTPE, MPOCITYIINBAHUU,
HAOJI0ICHUH, KOHCTIEKTUPOBAHUH, OCMBICIICHUH, 3alIOMUHAHUU U BOCIIPOU3BEACHUU
onpenesnieHHoW nHopmanuu. Llens U mIaHUpOBaHKWE CAMOCTOSITETLHOM pabOTHI CTY-
JIEHTa OIpeneNsieT npenoaaBaTeib. Bes nHopmanus ocylecTBIsSIETCS] Ha OCHOBE €€
BOCITPOU3BEICHUS.

Tak kak caMocTosITeNIbHasE paboTa TECHO CBsi3aHAa C y4E€OHBIM IMPOILIECCOM, €€
HE0OXO0IMMO paccMaTpUBaTh B JBYX acCIMEKTax:

1. aynutopHas camocTosiTeIbHast paboTa — MPaKTUYECKUE 3aHITHS;

2. BHEayJIUTOpHAsl CaMOCTOsITEeNbHAsE paboTa — MOATOTOBKA K MPAKTHUYECKUM
3aHATUAM (B T.4. TOATOTOBKA K MPAKTUKO-OPUEHTUPOBAHHBIM 3aJaHUSAM U JIP.).

OcHoBHBIE (HOPMBI OPTaHU3AIMN CAMOCTOSTEILHON PabOThl ACHUPAHTOB OIpe-
JEJSI0TCA CIAEAYIOIKUMH TapaMeTpaMu:

- coziep kaHue y4eOHOU JUCIUTIINHBL

- YPOBEHb 00pa30BaHUS U CTETIEHb MOATOTOBICHHOCTH ACTIMPAHTOB;

- HEOOXOIMMOCTh YHOPSIIOYEHHUS HATPY3KH ACITUPAHTOB MPU CAMOCTOSITEILHOM
pabore.

Takum o6pa3om, camocTosiTeIbHasE paboTa acCIMPaHTOB SBJSIETCS Ba)KHEHIIeH
COCTAaBHOM YaCThIO Mporiecca 00ydeHHsl.

MeTtonnueckue ykazaHHsl IO OpraHU3alldyd CAMOCTOSITENbHOM paboThl U 3aja-
HUS U1 00yYaroluxcs Mo AUCHUIUIMHE «TexHono2uu unmenieKmyaibHo2o mpyoa»
oOpamaroT BHUMaHUE CTYAEHTa Ha TJIABHOE, CYIIECTBEHHOE B M3Yy4aeMOH IUCLU-
IJTMHE, IOMOTal0T BhIpabOTaTh YMEHUE aHAJIU3UPOBATH SIBJICHUS U (DaKThl, CBA3BIBATH
TEOPETUUYECKHE TIOJIOKEHHS C MPAKTHKOM, a TakyKe 00JIer4aroT MOATOTOBKY K cjaaue
3auema.

Hacrosmue meTtonnueckrue yka3zaHHsl MO3BOJIAT CTYJEHTAM CaMOCTOSITEIIbHO
oBJIaJIeTh GYyHIAMEHTAIILHBIMU 3HAHUSAMHU, TPO(PECCHOHATEHBIMU YMEHUSIMUA U HaBbI-
KaM# JIEATETLHOCTH MO MPO(UITI0 MOATOTOBKHU, OMBITOM TBOPYECKOW M MCCIEI0BA-
TEJIHCKOW NEATEILHOCTH, M HAaNpaBJICHbl Ha (OPMUPOBAHUE KOMIICTCHIIMHA, MPETy-
CMOTPEHHBIX YU4E€OHBIM IIJIAHOM IMOJJAHHOMY MPO(UITIO.

Bunamu camoctosiTenbHOM paboThl 00ydaromMXcs M0 AUCHUILIUHE «TexHoo-
Ul UHMENNEeKMYAIbHO20 MPYyOa» SIBISIOTCA:

- CaMOCTOSTEIIbHOE HM3YY€HHE TeM Kypca (B T.4. PacCCMOTPEHHUE OCHOBHBIX
KaTeropuil JUCIUILINHBI, paboTa ¢ TUTEepaTypon);



- TIOJIFOTOBKA K MPAKTUYECKUM (CEMHHAPCKUM) 3aHATUAM (B T.4. OTBETHI HA
BONPOCHI  JJII  CAaMONPOBEPKH, TMOATOTOBKA K  BBIINOJHEHUIO  MPAKTHKO-
OpPUEHTHUPOBAHHBIX 3aJJaHUN);

- IOAATOTOBKA K 3a4eTYy.

B MeToguyeckux ykazaHUsIX MPEJCTABICHbI MAaTEPUANIBI 111 CAMOCTOSITEILHOMN
paboThl U PEKOMEHIAIIMH 10 OPTaHU3alUU OTIETbHBIX €€ BUIOB.



OCHOBHBIE KATEI'OPUM JUCHUIIJIMHBI

Tema 1. UnTeJIEKTYaJbHBIH TPY/ B 310Xy IKOHOMMKH 3HAHUii
Tpenasl 00pa3zoBaHus

Monenu COBpeMEHHOTO IMCTAHIIMOHHOTO O0yUeHHUSI
JluctaHiiMOHHBIE 00pa30BaTEIbHbBIE TEXHOIOTHUU
NudopmarimoHHbIe TEXHOIOTHH

AJIanI TUBHBIE TEXHOJIOTUHU

Tema 2. PazBuTue nHTE/JIEKTA B IU(POBOM 00IIIECTBE.
WNHuTtemiexr

HNHTEIeKTyalbHbINA TPY /I

HNHTemeKTyanbHbId pecype

KynbTypa HHTEIEKTYAIBHOTO TPY

Camoperynsnus

Tema 3. TexHosioruu padorsl ¢ UHGOpMaLHEH
Hayunbie 6a3bl

TexHonoruu paboThI C TEKCTaMU

OnexTpoHHas HHPopMaIus

[Mudposas cpena

DJieKTpoHHAasi 0€30MaCHOCTh

Tema 4. CamooOpa3oBaHue u camopa3BuTHe B IH(PPOBOM 00111eCTBE
Komnierenuu

Hard skills

Soft skills

Camoo06pa3zoBaHue

CamopasBurtue

Tema 5. 'mrueHa yMcTBEHHOI0 TPy/ia U TaliM-MeHeZKMEHT
PaboTocnocoOHOCTh

[TpodeccronanbHOE BEITOPAHKE

[TpodeccronanbHblii cTpece

[Mudposas ruruena

Mertobl caMOperysiuu

[ImanupoBaHus BpEMEHU

[Ipuembl onTUMU3AIUN pacIIpeIeiICHUs BpEeMEHU



CAMOOPI'AHU3ALIUS PABOTHI C IUTEPATYPOU

CamMocTosTeIbHOE M3YyUYE€HHE TeM Kypca OCYIIECTBISIETCS Ha OCHOBE CIIMCKa
pPEKOMEHTyeMOU JuTepaTypbl K auciuruiiae. [lpu pabote ¢ KHUTOH HEOOXOIUMO
HAyYUTbCS TMPABUIBHO €€ 4YHTaTh, BecTH 3amucu. CamocrositenbHas pabdoTa c
yu4eOHBIMH U HAyYHBIMH M3JaHUSIMH NPOGECCHOHATBHOW U  OOIIEKYIbTYpHOMR
TEMaTHUKU— 3TO BaXkHe1Iee ycaoBue GOpMUPOBaHUS HAYYHOTO CI0c00a TO3HAHMSL.

OCHOBHBIE IPUEMBI PA0OTHI C IUTEPATYPO MOKHO CBECTH K CIICTYIOIINM:

* COCTaBUTb I1EPEUYEHBb KHUT, C KOTOPBIMHU CJEAYET NO3HAKOMUTHCS;

* IEpEYCHb JOJHKEH OBITh CUCTEMAaTU3UPOBAHHBIM;

* 00s13aTeNIbHO BBIMUCHIBATh BCE BBIXOJHBIC JAHHBIE MO KaXJO0W KHHUTre (IpH
HAIMCAaHUM KYPCOBBIX M BBIMYCKHBIX KBaTH(PUKAIMOHHBIX PaOOT 3TO TMO3BOJMT
SKOHOMUTH BpeEMSI);

* OMNpEJCNNTh, KaKU€ KHUTH (WM Kakue TJIaBbl KHUT) CIIEAYET MPOYUTATh
00Jie€ BHUMATEIBHO, a KAKUE — IIPOCTO MPOCMOTPETH;

* MpU COCTAaBJICHUU TNIEPEUHEW JUTEPATYpPhl CIEAYET ITOCOBETOBATHCS C
IPENoIaBATENSIMUA, KOTOPbIE MOMOTYT COPHUEHTHPOBATHCS, HA YTO CTOUT OOpaTUTh
OoJplIIEE BHUMAHUE, @ HA YTO BOOOIIIE HE CTOUT TPATUTH BPEMSI;

* BCE MPOYHUTAHHBIE MOHOTpapuu, YYECOHHUKH W HAYYHBIE CTATbU CIEAYET
KOHCIIEKTUPOBATh, HO 3TO HE O3HAYAET, YTO HAJ0 KOHCIEKTHPOBATH «BCE MOIPSI»:
MO>KHO BBIIHMCBIBaTh KPATKO OCHOBHBIE MJIEW aBTOPA U MHOT/IA IPUBOJUTH HAauboJjee
SApPKHE U MOKA3aTEIbHbIEC IUTATHI (C YKa3aHUEM CTPaHUL);

* €CJIi KHUra — COOCTBEHHas, TO AOIyCKAeTCs IeJaTh Ha MOJISIX KHUTU KpaTKue
MOMETKHU WJIM K€ B KOHIIE KHUIY, HA ITyCTBIX CTPaHUIAX MPOCTO CAeIaTh CBOM
«IPEIMETHBIM yKa3aTelb», TIJ€ OTMedYaloTcsd HauboJiee HHTEPECHbIE MBICIU U
00s3aTENbHO YKa3bIBAIOTCS CTPAHUILBI B TEKCTE aBTOPA;

* CIeayeT BhIpadOTaTh CIIOCOOHOCTh «BOCIPUHUMATBLY» CIOKHBIE TEKCTHI; IS
ATOr0 JYYIIMI MPUEM — HAYUUTHCS «UUTATh MEIJIEHHO», KOTJa IMOHSATHO KaXJ0e
MIPOYUTAHHOE CJIOBO (@ €CJIM CJI0BO HE3HAKOMOE, TO JIMOO ¢ MOMOIIBIO CIIOBaps, JIM0O
C MOMOILBIO MpernojaBarenss 00sA3aTesIbHO €ro y3HaTh). TakuM o0pa3oMm, YTEHHE
TEKCTa SIBJISIETCS YacThlO0 MO3HABATENILHOM JAesTeNbHOCTU. Ee 1enb — u3BJIeueHne u3
TEeKCTa HeOOXOMMON UH(pOPMAITUH.

OT TOro, HAaCKOJbKO OCO3HAHHA YWTAIOUIUM COOCTBEHHAs BHYTPEHHSI
yCTaHOBKA IpU OOpAILEHUH K NEYaTHOMY CJIOBY (HAlTU HyXHbI€ CBEICHUS, YCBOUTD
MH(GOPMAIMIO TIOJTHOCTHIO WIIM YaCTUYHO, KPUTUYECKU MMPOAHATIN3UPOBATH MaTepuall
1 T.II.) BO MHOTOM 3aBUCHUT 3(P(EKTUBHOCTD OCYIIIECTBIIIEMOTO AercTBus. [ pamoTHas
paboTa ¢ KHUrOi, OCOOEHHO €CJIM peub UAET O HAYyYHOW JHUTepaType, Mpearnoiaraer
coOoieHne psfa TpaBwWil, IS OBJAJACHUS KOTOPHIMH HEOOXOIUMO HACTOWYHBO
YUUTBCS. DTO CEPbE3HBIN, KponoTiauBbii Tpyd. IIpexne Bcero, mpu Takoil padote
HEBO3MOXeH (DOpMaIbHBIN, TOBEPXHOCTHBIN MOAX0/. He MexaHnveckoe 3ayurnBaHue,
HE TPOCTOE HAKOIUIEHWE IUTaT, BBIJEPKEK, a CO3HATEIbHOE  YCBOCHUE
MPOYUTAHHOTO, OCMBICIICHHE €ro, CTPEMJICHHUE JOHUTH 10 CYyTH — BOT TIJaBHOE
npaBuio. Jlpyroe npaBuiio — coOitojieHne npu paboTe HaJl KHUTOM OmpeneeHHOM
nocye0BaTeIbHOCTH. BHayane cienyeT 03HaKOMUTBLCS C OrJIaBICHUEM,
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COJICp)KaHUEM TIPEIUCIOBUSl WM BBEICHHA. JTO JaeT OOIIYI0 OpPHUEHTHUPOBKY,
MIPEICTABIICHUE O CTPYKTYPE U BOMIPOCAX, KOTOPHIE pPACCMATPUBAIOTCS B KHUTE.

Crnenyromuii 3tan — yreHue. [lepBriif pa3 1eaecoo0pa3Ho MPOUYUTATh KHUTY C
Havaja 70 KOHIIA, YTOOBI TIOJYYUTh O HEH IeNIbHOe TipecTaBicHue. [Ipu moBTopHOM
YTEHUU TIPOUCXOTUT TOCTEIICHHOE TIyOOKO€ OCMBICICHUE KaXJIOW TJIABHI,
KPUTUYECKOTO MaTepuaja M MO3WTUBHOTO HM3JI0KEHUS, BBIICICHUE OCHOBHBIX HJICH,
CHUCTEMBI apTyMEHTOB, HauOoOJee APKUX MPUMEPOB U T.J. HempeMeHHBIM TIpaBUIOM
YTEHUSI JOJDKHO OBITh BBISICHGHHE HE3HAKOMBIX CJIOB, TEPMHHOB, BBIPAKEHUH,
HEW3BECTHBIX UMEH, Ha3BaHWi. CTyIeHTaM C ATOU IEbI0 PEKOMEHIYETCS 3aBOAUTH
CHeIUaIbHbIC TETPAJAN WIN OJOKHOTHI. BaxkHas poJib B CBSI3M C 9TUM MPUHAIICKUAT
oubnmuorpaduueckoii TOATOTOBKE acmupaHToB. OHa BKJIIOYaeT B ce0S yMEHHE
aKTUBHO, OBICTPO TIOJNIb30BAaThCA HAYYHBIM allllapaToM KHUTH, CIPaBOYHBIMU
U3JIaHUSIMH, KaTaJoraMd, YMEHHE BECTH IIOMCK HeoOXoauMon uHOopMaIu,
0o0pabaTbIBaTh U CUCTEMATU3UPOBATH €€.

BbI7ensitoT 4eThipe OCHOBHBIC YCTAHOBKU B YTEHUH TEKCTA!

- uH(}OPMAIMOHHO-TIONCKOBAsT (3a71aya — HAWTH, BBIACIUTh HCKOMYIO
uH(dOpMaIHIO);

- ycBauBaromias (yCHUJIUs YHUTATeNsI HalpaBiICHBI HA TO, YTOOBI KaK MOIKHO
MIOJTHEE OCO3HATh M 3allOMHHTH, KaK CaMU CBEJCHUS, H3JIaraéMble aBTOPOM, TaK H
BCIO JIOTHKY €TI0 PacCyKJIeHUM);

- AHAJIMTUKO-KPUTHUYECKas (YUTATEIb CTPEMHUTCS KPUTUYECKU OCMBICIHUTD
MaTepual, MPOoaHaJIu3uPOBAB €ro, OMPEACIUB CBOE OTHOLICHHE K HEMY);

- TBOpYeCKasi (CO37aeT y YMTaTeNsl TOTOBHOCTh B TOM WJIM MHOM BHJI€ — Kak
OTNPABHOM MYHKT JIJII CBOMX PACCYKJICHUM, Kak o0pa3 aJisi IeUCTBU MO0 aHAJIOTUU U
T.II. — WCIIOJIb30BaTh CYXJCHHS aBTOPA, XOJ €r0 MBICIEH, pe3yibTaT HaOIIoaeHuS,
pa3pabOTaHHYIO METOAMKY, TOTIOJIHUTD UX, IIOJBEPTHYTh HOBOI ITPOBEPKE).

C HamMyYueM pa3IMYHBIX YCTAHOBOK OOpamieHusi K TEKCTYy CBS3aHO
CYIIIECTBOBAHHME U HECKOJIbKUX BHUJIOB YTCHHUSI:

- Oubnuorpaduueckoe —  IpoCMATPUBAHME  KapTOYEK  Karajiora,
PEKOMEHIATENBHBIX CIIHCKOB, CBOJAHBIX CIIMCKOB KYPHAJIOB U CTaTeH 3a TOJ U T.IL.;

- MPOCMOTPOBOE — HCIOIB3YETCS [JIsi TMOMCKA MAaTEpHaNIOB, COICPIKAIIUX
HY)XHYI0 uH(}opManuio, OoOBIYHO K HeMy MpuOerarmT cpazy Imocjiae padoThl €O
CIIUCKAMH JINTEPATypbl W KaTajoraMu, B pe3yjbTaTe TAaKOro MPOCMOTPAa YHTATEIb
yCTaHABJIMBACT, KAKME U3 HCTOYHUKOB OYIyT MCITOIH30BaHbI B TajbHEHIIIEH padoTe;

- O03HAKOMHUTEIIbHOE — TOJpa3yMeBaeT CIUIONIHOE, JAOCTATOYHO MOAPOOHOE
MPOUYTEHUE OTOOPAHHBIX CTATEH, IJ1aB, OTACIBHBIX CTPAHMII; IIEJIb — ITO3HAKOMHUTHCS C
XapakTepoM WH(POpPMAIUM, Y3HATh, KaKWE BOIPOCHI BBIHECCHBI aBTOPOM Ha
paccMOTpeHHe, TPOBECTH COPTUPOBKY MaTepHalIa;

- W3y4allee — MPeanojaraeT JOCKOHAILHOE OCBOCHHE MaTepuayia; B XOC
TAKOTO YTCHHUS TPOSBISETCA JOBEpUE UYHUTATENsI K aBTOPY, TOTOBHOCTb NPHHSITH
U3IIOKCHHYI0O HWHGOPMAIUIO, pealn3yeTcss YCTaHOBKA Ha TMPEASTbHO TIOJIHOE
MOHUMAaHUE MaTepHaa;

- aHAIMTUKO-KPUTUYECKOE M TBOPUECKOE YTECHUE — JIBA BUJA YTCHUS OJTU3KHE
Mex Iy co00# TeM, YTO yJacTBYIOT B PEIICHUN UCCIIEOBATEILCKUX 3a/1a4.
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IlepBblii M3 HUX TMPEANOIAracT HaNpPaBJICHHbIM KPUTUYECKUUA aHAJIU3, KAk
camMoi MH(OpMAIIMH, TaK U CIIOCOOOB €€ MOJy4YeHUsS M MOJa4l aBTOPOM; BTOPOE —
MOUCK TEX CYXJEHUM, (HaKTOB, MO KOTOPHIM, WM, B CBSI3U C KOTOPBIMH, YUTATEIb
CUMTAET HY>KHBIM BBICKa3aTh COOCTBEHHBIE MBICIIH.

N3 Bcex paCCMOTPEHHBIX BUAOB YTCHUSI OCHOBHBIM ISl ACTIUPAHTOB SIBIISIETCS
U3ydarouiee — KIMEHHO OHO IO3BOJISIET B padoTe ¢ yU4eOHOM M HAYYHOU JUTepaTypou
HaKaIuIuBaTh 3HAHUS B Pa3IUYHBIX 00JIacTAX. BOT moyemMy MMEHHO 3TOT B YTCHUS
B paMKax 00pa30BaTEIbHOMN JESTENbHOCTH JIOJDKEH OBITh OCBOEH B MEPBYIO OUYEPEb.
Kpome Toro, mpu OBiaJeHWHM ITAaHHBIM BHJIOM YTCHHS (DOPMUPYIOTCS OCHOBHBIC
npueMbl, noBbimatonme 3pHEeKTUBHOCT, paboOThl ¢ TekcToM. Haydnas meTonmka
paboThl ¢ JUTEpPaTypoOl MpeaycMaTpUBAET TAKKE BEACHHUE 3alUCH MPOYUTAHHOTO.
OTO TO3BOJIIET TPUBECTH B CUCTEMY 3HAHUS, TMOJYYEHHBIE TP YTCHUH,
COCpPEJIOTOYNTh BHUMAHUE Ha TJIABHBIX MOJIOKEHUSX, 3a(DUKCUPOBATH, 3aKPEIUTh UX
B IIaMATH, & IPU HEOOXOANUMOCTH BHOBb OOPATUTHCS K HUM.

OCHOBHBIE BUJIbI CHCTEMATU3UPOBAHHOM 3aITUCU IPOYUTAHHOTO:

AHHOTHPOBAHUE — MPEAEIBHO KPAaTKOE CBA3HOE ONHCAHUE MNPOCMOTPEHHOU
WU TPOYUTAHHOM KHUTH (CTaTbU), €€ COJIepKaHUs, MCTOYHUKOB, XapakTepa H
Ha3HAYCHMUS.

[InaHnpoBaHWe — KpaTKas JOTHYECKas OPTraHU3alMs TEKCTa, PACKPBIBAIOIIASL
COZIEp’KaHME U CTPYKTYPY U3y4aeMOT0 MaTepHaIa.

Te3upoBaHue — JIAKOHUYHOE BOCIPOU3BEACHUE OCHOBHBIX YTBEPKICHUN
aBTOpa 0€3 MpUBJIeUYCHHs (PAKTUYECKOr0 MaTepuaia.

[{uTupoBaHUE — NOCIOBHOE BHIIMHCHIBAHUE U3 TEKCTA BBIACPKEK, U3BICUCHUM,
HanOoJIee CYIIECTBEHHO OTPAXKAIOIIUX TY WJIK UHYIO MBIC]Ib aBTOpA.

KoHcnekTnpoBaHnue — KpaTKoe W MOCIEN0BATENBHOE M3JI0KEHHUE COACPIKAHUS
NpOYUTaHHOTO. KOHCIEKT — CIIOKHBIA CHOCO0 M3JI0KEHUS! COAEPKaHUS KHUTU WA
CTaThM B JIOTMYECKOW ToOCieqoBaTeNbHOCTH. KOHCHEKT akkyMynupyeTr B cebe
MPEABIAYIIME BUBI 3AMMCH, ITO3BOJIIET BCECTOPOHHE OXBATUTh COJEPKAHUE KHUIH,
cratbi. [103TOMY yMeHHE COCTaBIISITH IUIAH, TE3UCHI, AEIATh BBIUCKA U APYTUE
3aIIMCH ONPENEIISIET U TEXHOJIOTUIO COCTABIICHUS KOHCIIEKTA.

Kak npaBuUIbHO COCTaBJISATH KOHCHIEKT? BHHMaTEIbHO NPOYUTANUTE TEKCT.
YTouHHUTE B CIPaBOYHOW JIUTEpaType HEMOHATHBIC ciioBa. [Ipu 3amucu He 3a0yabTe
BBIHECTU CIIPABOYHBIE JAHHBIC HA MOJISI KOHCIEKTAa. BbIIennuTe riiaBHOE, COCTaBbTE
IJIaH, TPEACTABISIIONIMI cOOOW MepeueHb 3arojiOBKOB, MOJ3arojoBKOB, BOIPOCOB,
MOCJIENOBATENBHO PACKPBIBAEMBIX 3aT€M B KOHCIEKTE. OJTO TEPBBIA 3JIEMEHT
KOHCHEKTA. BTOPBIM 3JIEMEHTOM KOHCIIEKTA SIBJIAFOTCA TE3UCHL. TE€3HC - 3TO KPaTKO
chOpMyIMpOBaHHOE TMoONoXKeHue. Jljig  Jydmero ycBOEHUST W 3allOMUHAHUS
Marepualia CIeAyeT 3aluChbiBaTh TE3UCHl CBOMMHU CIIOBAMU. T€3HCHI, BBIIBUTAEMBIC B
KOHCIEKTE, HY>)KHO JT0OKa3bIBaTh. [103TOMYy TpeThii 3JI€MEHT KOHCIEKTA - OCHOBHBIC
JIOBOJBI, JTOKa3bIBAIOIIME HCTUHHOCTH pPACCMAaTPUBAEMOro Te3uca. B KoHcmekTe
MOTYT OBITh TIOJIOKEHUSI U TPUMEPHI. 3aKOHCIIEKTUPYHUTE MaTEpHall, YETKO CIEIYs
IMyHKTaM 1uiaHa. [Ipy KOHCHEKTUPOBAHUM CTAPAUTECH BBIPA3UTh MBICIb CBOWMH
CJIOBaMU. 3alKCH CIEAYyEeT BECTHU YETKO, SICHO. ['paMOTHO 3amuChIBAlTE LMUTATHI.
[{uTupys, yduThIBaliTe JAKOHUYHOCTH, 3HAYMMOCTHh MbICIHU. [Ipu odopmienun
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KOHCTIEKTa HEOOXOAMMO CTPEMUTHCS K €MKOCTH KaXKJIOro MpeasiokeHus. Mpicau
aBTOpa KHHUTH CJIEAyeT M3jaraTh KpaTKo, 3a00TACh O CTWJIE U BBIPA3UTEIBHOCTH
HamrcaHHoro. YMCI0 JOMOJHHUTEIBHBIX DJIEMEHTOB KOHCIIEKTA JIOJDKHO OBITH
JIOTUYECKH OOOCHOBAHHBIM, 3aIllMCH JOJDKHBI PACHpPENCNISIThCS B OMNPEICIICHHOU
MOCJICI0OBATEILHOCTH, OTBEYAIONICH JIOTMYECKONH CTPYKType mpousBeaeHus. Jlis
YTOUHEHUS U JIOTIOJIHEHUSI HEOOXO0IUMO OCTABJIATH MOJIS.

KoncnektupoBanue —Hanbosiee ClI0xKHbIN 3Tan padoTel. OBNaJeHHe HaBbIKAMU
KOHCIIGKTUPOBAaHUS TpeOyeT OT CTyJeHTa IeIeyCTPEMIICHHOCTH, TOBCEIHEBHOM
CaMOCTOATENbHON paboThl. KOHCTIEKT yCcKOpseT MOBTOpEHHE MaTepHasia, SKOHOMHT
BpeMsl TIpU TIOBTOPHOM, IIOCJI€ OIPEICICHHOTO IIepephiBa, OOpAIICHHH K YXKe
3HAKOMOM paboTe. YUuThIBas WHIUBUAYaJbHBIE OCOOCHHOCTH KaXKJIOI'O CTYICHTA,
MOXHO JIaTh JIMIIb HEKOTOphIE, HauOojee oIpaBaaBIIue ceds oOImue IMpaBwiia, C
KOTOPBIMH IIPENoiaBaTesIb U 0053aH MTO3HAKOMUTD aCIIUPAHTOB:

1. I'maBHOE B KOHCIIEKTE HE 00BEM, a cojepkaHue. B HeM JOJDKHBI OBITH
OTpaX€HbI OCHOBHBIC TIPUHIIMITHAIIBHBIE TTOJI0KEHNUSI UCTOYHHUKA, TO HOBOE, YTO BHEC
€ro aBTOpP, OCHOBHBIC METOOJOTHYECKHE ITOJOKEHUS padOThl. YMEHHE H3jararb
MBICJIH aBTOpPA CKaTO, KPAaTKO M COOCTBEHHBIMH CIIOBAMH MPHUXOJHWT C OMBITOM H
3HaHUAMHU. HO WX HAKOIJICHUIO TTOMOTaeT COOJI0ICHUE OJHOTO Ba)KHOTO MpaBHJIa —
HE TOPOMHTHCS 3aMMCHIBATH TIPH MEPBOM K€ UYTCHUH, BHOCHTHh B KOHCICKT JIMIIb TO,
YTO CTAJIO SICHBIM.

2. ®opma BeJIeHHS KOHCTIEKTa MOXKET OBITh CaMOl pa3HOOOpa3HOM, OHA MOYKET
HU3MEHATHCS, COBEPIICHCTBOBaThCA. HO HauMHATBCA KOHCHEKT BCET/a JIODKEH C
yKa3aHUsI TTOJITHOTO HAUMEHOBaHUs pa0OThI, (paMUIIMK aBTOpa, roja U MeCTa M3aHus,
ITUTAThI OEPYTCS B KABBIUKH C 0053aTEIHON CChUTKOW HA CTPAHMITY KHUTH.

3. KoHcmekt He [O0DKeH OBITh «CIENbIM», O€3JIMKHUM, COCTOSIIHAM U3
crutontHOro Tekcta. Oco00 BaKHBIE MECTa, SIPKUE MPUMEPHI BBIICISIOTCS IIBETHBHIM
MOJYCPKUBAHUEM, B3ITHEM B pPAMOYKY, OTTCHCHHEM, IIOMETKAMH Ha TOJIX
CIICIIMAIBHBIMKM 3HAKaMH, YTOOBI MOXXHO OBLIO OBICTPO HAWTH HYKHOE ITOJIOKCHHE.
JlonoIHUTENbHBIE MaTePHANBl U3 IPYTHX UCTOYHHUKOB MOXKHO JIaBaTh Ha TOJISIX, TC
3aIMCHIBAIOTCS CBOU CYXKICHUWS, MBICIH, IOSBHUBIIHECS YXKE IIOCIE COCTABJICHUS
KOHCIIEKTA.
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IHHOATOTOBKA K IITPAKTUKO-OPUEHTUPOBAHHBIM 3ATAHUAM

[IpakTHKO-OpUEHTUPOBAHHBIEC 3a/IaHUsI BBICTYIAIOT CPEJACTBOM (POpMUPOBaHUS
y aclUpPaHTOB CHUCTEMbI MHTETPUPOBAHHBIX YMEHHM U HaBBIKOB, HEOOXOJIUMBIX JIs
OCBOCHMSI MPOPECCUOHAIBHBIX KOMIETEHIMI. ODTO MOTryT OBITh CHUTYallHH,
TpeOyromue  TPUMEHEHUS  YMEHMA W HaBBIKOB,  CHENU(DUUHBIX IS
COOTBETCTBYIOMIETO TTpodriist oOydeHwus (3HaHUSI CONECPKAHUS MIPEAMETA), CUTYaIIHH,
TpeOyIomure OpraHu3aIui JESITEIBHOCTH, BBIOOpPAa €¢ ONTUMAJIBHOW CTPYKTYpPHI
JUYHOCTHO-OPUEHTUPOBAHHBIX CHUTyalMil (HAXO0XJIEHUE HECTaHIApTHOIO crocoda
pELICHMUS).

Kpome 3TOro, oHM BBICTYHAIOT CPEACTBOM (OPMHUPOBAHMS y ACHUPAHTOB
YMEHUHN OTpeeisaTh, pa3padaThiBaTh U MPUMEHSITH ONTHMAIBHBIC METOAbl PEIICHHUS
npodeccruonanbHbIX 3amad. OHU CTPOATCS HA OCHOBE CUTYAIlWi, BOSHHKAIOIINX Ha
Pa3JIMUHBIX YPOBHSX OCYIIECTBICHHUS TPAKTUKU U (OPMYJIUPYIOTCS B BHJE
MIPOU3BOICTBEHHBIX OPYUCHU (3a0aHUi1).

[Ton mpakTUKO-OpPUEHTUPOBAHHBIMU 33JaHUSIMU TOHUMAIOT 3aJ]a4d U3 OKPY-
JKaOMIEH NTeMCTBUTEIBLHOCTH, CBA3aHHBIC C (POpMHUpPOBAHUEM NPAKTUUECKUX HaBbI-
KOB, HEOOXOJIUMBIX B MOBCEJHEBHOM >KU3HU, B TOM UYHUCIE C UCIOJIb30BAHUEM )HJie-
MEHTOB MPOU3BOACTBEHHBIX MTPOIIECCOB.

[leapr mpaKkTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN — NPUOOpPETEHHE YMEHUH U
HABBIKOB MPAKTUYECKOUN AEATEIBHOCTH MO U3y4a€MOU TUCIUTLINHE.

3agauu MPaKTUKO-OPUEHTUPOBAHHBIX 3aJJaHUN:

- 3aKpervieHre, yriayoiieHue, pacCuIiupeHue U AeTaau3alus 3HaHU acTiMpaHTOB
IIPU PEIIEHUU KOHKPETHBIX 3a/aY;

- pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEN, CAMOCTOATEIIBHOCTH MBIIILJICHUSI,
TBOPYECKOW AKTUBHOCTH;

- OBJAQJCHUE HOBBIMHU METOJAMH M METOJUKAMHU M3Y4YEHUS KOHKPETHOU
y4eOHOUN AUCITUTUTHHBL;

- 00yuyeHue mpueMam perieHus MPaKTHIECKUX 3a/1a4;

- BBIPabOTKA CTIIOCOOHOCTH JIOTUYECKOTO OCMBICIICHUS MTOTYYEeHHBIX 3HAHUM
JIJ1S1 BBITIOJTHEHUS 3aJaHuU;

- obecrieueHne palMoOHaILHOTO COYETaHUS KOJIJIEKTUBHOW M MHJIUBUIYaTHHOM
dbopm oOyueHus.

BaXHBIMH  OTJIMYUTEIBHBIMU OCOOEHHOCTSMH TMPAKTUKO-OPUEHTUPOBAHHBIX
3a/IaHUsl OT CTaHAAPTHBIX 3a7ad (IPEAMETHBIX, MEXIPEIMETHBIX, MPUKIAIHBIX) SIB-
JISTFOTCSL:

- 3HAYUMOCTH (MM03HaBaTeNbHas, TpodeccuoHanbHasl, OOIEeKyIbTypHAasi, COIU-
ajbHas) MOJy4yaeMoro pe3ysbTaTa, YTo 00eCleunBaeT MO3HABATEIbHYI0O MOTHUBAIIUIO
o0y4aromierocs;

- ycioBue 3a7aHusi chOpMYJIUPOBAHO KaK CHOKET, CUTyalusi Wiu mpobiieMa,
JUISL pa3pellieHus KOTOPO HEOOXO0IUMO HCIOJIb30BaTh 3HAHUS M3 Pa3HBIX Pa3jIeiioB
OCHOBHOTO MpEJAMETA, U3 IPYroro MnpeaMera uin U3 KU3HU, Ha KOTOPhIE HET SIBHOTO
YKa3aHHUsI B TEKCTE 3aJIaHMUS;
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- nHGOpMAIIUs U TaHHBIE B 33JIaHUU MOTYT OBITh MPEJCTABICHBI B Pa3IMIHON
dbopme (pucyHOK, TabiuIa, cxema, JuarpamMma, rpaguk u T.J.), 9TO MOTpedyeT pac-
N03HaBaHUS OOBHEKTOB;

- yKa3aHue (SBHOE WJIM HESIBHOE) 00JIaCTH MPUMEHEHUS pe3ysibTara, MoTydcH-
HOTO TIPH PEIICHUH 3aTaHHUS.

Kpome BBIZICIEHHBIX HYETHIPEX XapaKTEPUCTHK, MPAKTUKO-OPHUEHTHPOBAHHEIC
3aJJaHUs] UMCIOT CIICYIOIIHE:

1. o cTpyKType 3TH 3aJlaHusl — HeCTaHAapTHBIC, T.e. B CTPYKTYpE 3aJaHUS HE
BCE €r0 KOMIIOHEHTHI TIOJTHOCTHIO OMPE/ICIICHBI;

2. HamTM4Yue W30BITOYHBIX, HEAOCTAIONMIMX WM TPOTUBOPECUMBHIX JTaHHBIX B
YCIIOBUH 33JaHUsI, YTO MPUBOAUT K 00bEMHOM (POPMYIHPOBKE YCIOBUS;

3. HaJM4Me HECKOJIBKUX CIIOCOOOB pemieHus (pa3indHasi CTETICHb palliOHAIb-
HOCTH), IPHYEM JaHHBIE CITOCOOBI MOTYT OBITh HEM3BECTHBI YUAIIUMCS, U X MOTpe-
OyeTcsi CKOHCTPYHPOBATb.

[Ipu BBIMOJHEHUU NPAKTUKO-OPUEHTUPOBAHHBIX 3aJlaHUN CJIEAYyeT PYKOBO/I-
CTBOBATHCSA CIAEAYIOMIUMH OOIIMMHU PEKOMEHIAIUSIMHU:

- JUIS BBITIOJTHCHHSI TTPAKTUKO-OPUEHTUPOBAHHOTO 3aJaHUs HEOOXOIUMO BHU-
MaTeJIbHO MPOYMTATh 33JaHUE, TTOBTOPUTD JICKIIMOHHBIN MaTepual MO COOTBETCTBY-
IOIIEH TeMe, U3yUYUTh PEKOMEHYEeMYIO JIUTEPaTypy, B T.4. JOTIOTHUTEIHHYIO;

- BBIMOJTHEHUE MPAKTHKO-OPUEHTUPOBAHHOTO 33/J1aHUS BKIIIOUAET MOCTAHOBKY
3aa4M, BBHIOOp crmoco0a pemieHust 3aJaHusl, pa3paboTKy alropuTMa MPaKTUYECKUX
JIEUCTBUMN, TPOTPaMMBbI, pEKOMEH AU, CIIEHAPUS U T. 11.;

- €CJIM MPaKTUKO-OPUEHTHPOBAHHOE 3aJ]aHUE BBIJACTCS 10 BapHaHTaM, TO TO-
JYYUTh HOMED BapuaHTa UCXOTHBIX JAaHHBIX Y MPEToaBaTelis; e€Clid HET BApUAHTOB,
TO HYXHO MOAO0O0paTh MCXOJHBIC NaHHBIE CAMOCTOSTEIHHO, WCIONB3Ys Pa3UYHbBIC
HCTOYHUKHU MHGOPMAIIHH;

- JUIS BBIMOJHEHUS! MPAKTUKO-OPUEHTHUPOBAHHOTO 3a/IaHUsI MOXKET HCIOJIb30-
BaThbCsl METOJI MallbIX rpymm. Pabora B Manblx Tpymnmax MpearosiaraeT pelieHue
OTIpEJICIICHHBIX 00pa30BaTENIbHBIX 3a/lad B paMKax HEOOJBIIUX TPYII C MOCIEIYIO-
MM OOCYXKJICHUEM TMOJYYEHHBIX PE3yJIbTaTOB. JTOT METOJ Pa3BUBACT HABBIKH CO-
TPYJIHUYECTBA, JOCTHKEHUS KOMIIPOMHUCCHOTO PEIICHHUs, aHATUTHYECKUE CITOCOOHO-
CTH.

12



ITPAKTUKO-OPUEHTUPOBAHHBIE 3A TAHUA

1. B coorBercTtBUM ¢ onpocHukom «Camoperyasuus» (OC) (monuduxa-
nust MeToguku A.K. OCHHIIKOr0) OlleHUTe CBOM KayecTBa, BO3MOKHOCTH, OTHO-
IeHne K JesiTeIbHOCTH B poTokoje (132 Beicka3biBaHUs) 10 4-X OALHOM IIKaJIe:
4 Gamna — ga; 3 6aya — moxanyi Aa; 2 6amia — mokanyit Het; 1 6aimn — Her.

TekcT onpoCcHUKA

1. CniocobeH 3a ieJ10 MpUHUMAThCS 6€3 HAalTOMUHAHU.
. [Imanupyer, opranu3yeT CBOU Jeiia u padoTy.
. YMeeT BBINOJHUTH OPYUYECHHOE 3aJaHuE.
. XOpOIlIO aHATU3UPYET YCIOBUS.
. YYUTBIBaET BO3MOKHbBIE TPYIHOCTH.
. YMeeT oTIIensATh TJIaBHOE OT BTOPOCTEIIEHHOTO.
. Yaiie Bcero n3OupaeT BEpHbIN MyTh PELICHUS 33/1a4H.
. [IpaBUIIbHO MJTAHUPYET CBOM 3aHATUA U PaOOTYy.
. [TprTaeTcs pemmTh 332490 pa3HBIMU CIIOCOOAMU.
0. Cam crpaBiisieTcsi ¢ BOSHUKAIOIIUMU TPYIHOCTSIMHU.
11. Peaxo ommbaercs, yMeeT OLIEHUTh NPAaBUIIBHOCTD ICUCTBUI.
12. BeicTpo 0OHapyKUBAET CBOU OIIUOKH.
13. BeICTpO HAXOAUT HOBBIH CIIOCOO PEIICHMUS.
14. BeicTpo UcTIpaBiseT OMUOKH.
15. He noBTOpsIeT paHee cieaHHbIX OIUOOK.
16. TIpogymMbIBaeT CBOM JieJia ¥ MOCTYTIKU.
17. Xopotiio cripaBiseTcs U ¢ TPyAHBIMU 3aJaHUSIM.
18. CrpaBsieTcs ¢ 3agaHUsIMHU 0€3 TOCTOPOHHEH TTOMOIIIH.
19. JIroGuT mopsIIoK.
20. 3apaHee 3HaeT, 4TO Oy/IET JAeNaTh.
21. AkKypaTeH u mociea0BaTeleH.
22. IlponymbIBaeT, BCE 10 MEJIOYECH.
23. OmubaeTcs yale u3-3a TOro, 4YTO CMBICII 3aJaHHMs 1[eJIOM He MOHST, XOTS BCe Je-
TaJI MPOIyMAaHBI.
24. CrapareseH, XOTs 9acTO HE BBIMOJIHSIET 3aJaHH.
25. Jlonro roToBUTCS, MPEKC YeM MPUCTYIHUTH K JACITY.
26. Mz0eraet pucka.
27. Cradana 00 TyMbIBaET, IOTOM JeacT.
28. Pemienust npuHUMaeT 6e3 KoieOaHui.
29. YBepeHHbli B cebe.
30. JleiicTByeT pelIuTeabHO, HACTOMYHB.
31. [lpeanpuruMUYUBBIH, pEITUTEITHHBIN.
32. AKTUBHBIIA.
33. Benymuii.
34. PeanuzyeT MOYTH BCE, YTO TJIAHUPYET.
35. HauaTtoe neno qoBOOUT 0 KOHIIA.
36. [IpeamounTaeT neCcTBOBATDH, @ HE 0OCYXKIATh.

P OO0 NO OIS, WN
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37.
38.
39.
40,
41.
42.
43.
44.
45,
46.
47.
48.
49.
50.
51,
52,
53.
54,
55,
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,
78.
79.
80.

OO6ayMBbIBaeT CBOM Jiejia U MOCTYTIKH.

AHanu3upyeT CBOU OMIMOKH U HEYJauH.
[Inanupyer nena, pacCYUTHIBAET CBOU CHUJIBI.
[IpucnymmBaeTcs K 3aMEYaHHSIM.

Penko moBTOpSIET O/IHY U TY K€ OLIUOKY.

3HaeT 0 CBOMX HEJIOCTaTKaXx.

Crenaet 3a1aHiE Ha COBECTb.

Kak Bceraa caenaer Ha OTIUYHO.

J1Jist HeTo BaXKHO KayecTBO, @ HE OTMETKA.

Bcerna npoBepsieT npaBUILHOCTH paOOTHI.
Crapaercst JOBECTH J€J10 A0 KOHIA.

Crtupaercs 100UThCS JIyUIIUX Pe3yTbTaTOB.
JIefiCTBYEeT CaMOCTOSITENBHO, MAJIO COBETYSICh C IPYTUMHU.
[IpenmounTtaeT CpaBiIsTHCS C TPYAHOCTSIMH CaM.
MoskeT NpuHATH HE 3aBUCUMOE OT JIPYTUX pELIEHHE.
JIroOUT nepeMeny B 3aHATHUSX.

Jlerko nepekitoyaercs ¢ OJHONU padOThl HAa APYTYIO.
XOpoI110 OPUEHTUPYETCS B HOBBIX YCIOBHSIX.
AKKypaTeH.

Buumarernes.

Yceunuus.

C HeynauamMu U olIMOKaMU OOBIYHO CIIPABIISIETCS.
Heynaum akTuBu3UpyIoT €ro0.

Crapaetcs pa3o0pathbCsi B IpUYMHAX HEY 1ay.
YMeer MOOMIN30BATh YCUIIHSL.

B3BemmBaeT Bce «3a» U «IIPOTUBY.

Crapaertcs npuaep>KUBaThCs TIPABHIL.

Bcerna cunraercs ¢ MHEHUEM JIPYTHX.

Ero HetpynHo yOeauTh B 4eM-TO.
[IpucnymmBaercs K 3aMEHYaHUSM.

HY)KHO HartOMHHaTh O TOM, 4YTO HCO6XO)II/IMO 3aKOHYUTH ACJIO.

He mnanupyeT, Mano opraHu3yeT CBOM Jielia, U paboTy.
He BpImonHsET 3a1aHUM OTTOTO, YTO OTBJICKACTCS.
VYcnoBust aHaU3UpPyeT MII0XO.

He yuurtsiBaeT BO3MOXHBIX TPYIHOCTEM.

He ymeet oTaensiTh ri1laBHOE OT BTOPOCTEIEHHOTO.

[TyTu pemienust BEIOMpAET HE JIyUIIINE.

He ymeet mmanupoBaTth paboTy U 3aHSATHA.

He nibrtaercs pemate 3aj1aun pa3HbIMU CIIOCOOAMU.

He MoxeT cripaBUTHCS C TPYAHOCTSAMHU 0€3 MOMOIIHU JPYTUX.
YacTto momyckaet omuoOKu B paboTe, 4aCTO UX MMOBTOPSIET.
C TpyoM HaXOAUT OMIMOKHU B CBOEH padoTe.

C TpyZ10M HaXOJHUT HOBBIE CTIOCOOBI PEIIECHUS.

C 60JbIIUM TPYAOM U JOJITO UCIIPABISET OLUNOKH.
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81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94,
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
1109.
120.
121.
122.
123.
124.

[ToBTOpSIET OZHU U TE€ KE OLINOKHU.

YacTo noctynaet He0OAyMaHHO, UMITYJIbCUBHO.

C TpyIHBIMM 33JJaHUSIMU CIIPABJISIETCS ILI0XO.

He cnipaBnsieTcs ¢ 3ajanuem 06e3 HaTOMUHAHUN U TIOMOIIIH.
He nmro6ut mopsiaok.

YacTo He 3HaeT 3apaHee, 4TO €My MPEACTOUT JENaTh.
HenocnenoBareneH u HEaKKypaTeH.

OrpaHuumuBaeTcs JIUIb OOIIMMU CBEJECHUSIMU, OOLIIMM BIEYATICHUEM.
Ommubaetcs yalie u3-3a Toro, YTo He PO yMaHbl MEJIOUH, ACTAIIH.
He ouens cTapareneH, HO 3a/1aHHs BBITIOJIHSIET.

[Ipuctynaer k eny 6€3 HOArOTOBKH.

YacTo pUCKyeT, HIIET IPUKITIOUYECHUM.

Caauvaia cienaer, 10TOM IOTyMaeT.

Pelenus npuHUMAaET Mocie pa3yMui U KoJIeOaHUH.

YacTo COMHEBAETCA B CBOMX CHJIAX.

HepemmreneH, HeOOIbIINE TOMEXH YKE OCTAHABIUBAIOT €TO0.
HepemmrenbHbii.

Bsutblit, 6€3y4acTHBIM.

Benomprii.

3ayMBIBAa€T MHOT0, A JIEJIAET MaJo.

Penko, korna HayaToe A€o TO0BOAMUT JI0 KOHIIA.
[IpeamouuTaeT 00CYy)/1aTh, @ HE ACHCTBOBATH.

JleiicTByeT 0€e3 pa3lyMuil, «C XOAy».

He ananusupyet ommookK.

He nianupyeT mouTy HUYEro, He PaCCYUTHIBAET CBOUX CHIL.
He npucnyuBaeTrcs K 3aMEUaHHsIM.

YacTo MOBTOPSET OJHY U TY K€ OIINOKY.

He xouet 3HaTh U UCTIPABIIATH CBOM HEJOCTATKH.

Crnenaet «cnycTs pyKaBay.

Crenaer KaK NOJIyYUTCH.

Crnenaert u3-3a yrpo3bl NOJIYYEHUS MIIOXON OLICHKH.

He npoBepsier mpaBUIbHOCTB PE3yJIbTATOB CBOUX JIEUCTBUM.
YacTo 6pocaet paboTy, HE J0/1eTIaB ee.

Pe3ynbpTaT HEBaXKeH — JIMIIb Obl IOCKOPEE 3aKOHYUTh padoTy.
O ero TpyJIHOCTSX U Aejax 3HAIOT [MOYTH BCE.

Bcerna nageercst Ha apy3eil, Ha UX OMOIIIb.

JIefcTBYET O NPHUHLIMITY: KaK BCE, TaK U !

JIroOut 0THOOOPA3HBIC 3aHATHS.

C Tpy0OM NepeKIoyaeTcs ¢ OJJHOM paboThl Ha IPYTYIO.
[110X0 OpUEHTUPYETCSI B HOBBIX YCJIOBUSIX.

HeaxkypareH.

HeBHumareneH.

Heycuauus.

OmuOKy MOXKET UCTIPABUTh, €CJTH €70 YCTIOKOUTb.
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125. Heynauu ObICTPO COMBAIOT C TOJIKY.

126. PaBHOAYIIEH K TPUYMHAM HEyAay.

127. C tpyioMm MOOMIN3YETCS Ha BBITIOJTHEHHUE 3aJaHUsI.
128. Iloctynaet HeOOAyMaHHO, UMITYJILCUBHO.

129. He npunepxuBaeTcsi IpaBuJl.

130. He cunTaercst ¢ MHEHHUEM OKPY KaOIIIHX.

131. Ero TpyaHo yoenuTh B ueM-110o.

132. He npucinymuBaercs K 3aMe4aHUsIM.

K04 Ut 00paboOTKHU U HHTEPOPETALINU JAHHBIX

B tecrte onienuBaercs 132 xapakrepucTuku camoperyisiiud. OHu pa30ouThl Ha
TPOVIKH.
Bcero 22 mapbl mpOTUBOMOIOKHBIX XapAKTEPUCTHUK.
1. [enenonaranue - 23. HeycTONYMBOCTH 11EIIEH.
2. MonenupoBanue ycinoBuil - 24. OTCyTCTBHE aHATN3a yCIOBHA.
3. [IporpammupoBanue AecTBHil - 25. CIIOHTAHHOCTH JEHCTBHIA.
4. OnieHuBaHue pe3ynbTaroB - 26. Ommdku B pabore.
5. Koppekumu pe3ynbTaToB U CIIOco0» aeicTBHi - 27. [ToBTOpHBIE OMTHMOKH.
6. OGecnieueHHOCTh PETYIIALMHU B 1IENIOM - 28. IMITyJIbCHBHOCTD.
7. YIOpSAOYEHHOCTH IeATeNbHOCTH - 29. HenmocnenoBaTenbHOCTh, HEAKKYpPaTHOCTb.
8. Heranu3zanus perymsiuu aeiictsuii - 30. [loBepXHOCTHOCTD.
9. OcTopokHOCTH B JiekicTBUIX - 31. HeoO1yMaHHOCTh, pUCKOBAaHHOCTb.
10. YBepeHHOCTH B AeHcTBUAX - 32. HeyBEepeHHOCTh B CBOMX CHJIaX.
11. MTHunmaTUBHOCTD B IEUCTBUAX - 33. HepemmTenbHOCTb.
12. IIpakTudeckas peann3yeMocTh HaMepeHuii - 34. HezaBepiieHHOCTh Jelt.
13. Oco3nanHOCTH AciicTBHM - 35. [lelicTBUS HAOOYM.
14. KpuTH4HOCTS B Jiefiax U MOCTyNKax -36. PaBHoayIIMe kK HenOCTaTKaM.
15. OpueHTHPOBAaHHOCTH Ha OIIEHOYHBIHN Oam -37. [omycTuTenbeTBo.
16. OTBETCTBEHHOCTH B JieJIaX U MOCTYIKaxX - 38. be30TBeTCTBEHHOCTH B JIeJax.
17. ABTOHOMHOCTS - 39. 3aBUCUMOCTH B ICUCTBHSX.
18. T'ubkoCTh, MIACTUYHOCTH B JIecTBUsIX - 40. IHEpTHOCTH B padoTe.
19. BoBnedyeHnne moae3HbIX MPUBBIYEK B PETYIALNIO AeHCTBH - 41. «[lmoxummy.
20. IIpakTHYHOCTD, YCTOMYMBOCTH B PETYJISLINN AeUCTBUN - 42. PaBHOAYIIHE K
omrOKaM, Heya4am.
21. OnTuMansHOCTH (aIEKBAaTHOCTH) PETyNAIUU ycunui - 43. OTcyTcTBHE OCTIEA0-
BaTEJIbHOCTH.
22. ITomaTnuBOCTH BOCIIMTATEILHBIM BO3AEUCTBUAM - 44. CaMO10CTaATOYHOCTb.
Heobxoanmo HalTH CyMMY B KaXJI0U U3 TPOCK XaPAKTEPUCTUK U COMTOCTABUTH
€€ C UX MPOTUBOMOJIOKHOCTHIO.
4-6 6anmoB - ciaboe MPOSIBICHUE XapaKTEPUCTUKH.
7-9 GaNnoB - CUTYaTUBHOE MPOSIBIICHUE.
10-12 6anioB - BBIPaKEHHOCTh XapaKTEPUCTUKHU.
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biaHk 11 OTBETOB

Ioxn

Bo3spacrt (naTa poxaeHus)

IIIxama OTBETOB

4 — na; 3 — moxanyi na; 2 — moxanyi Het; 1 — HeT.

I'p.

JlaTta

Ne S Ne
1 1 23 67
2 68

3 69

2 4 24 70
5 71

6 72

3 7 25 73
8 74

9 75

4 10 26 76
11 77

12 78

5 13 27 79
14 80

15 81

6 16 28 82
17 83

18 84

7 19 29 85
20 86

21 87

8 22 30 88
23 89

24 90

9 25 31 91
26 92

27 93
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10 28 32 94
29 95
30 96
11 31 33 97
32 98
33 99
12 34 34 100
35 101
36 102
13 37 35 103
38 104
39 105
14 40 36 106
41 107
42 108
15 43 37 109
44 1o
45 111
16 46 38 112
47 113
48 114
17 49 39 115
50 116
51 117
18 52 40 118
53 119
54 120
19 55 41 121
56 122
57 123
20 58 42 124
59 125
60 126
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21 61 43 127
62 128
63 129
22 64 44 130
65 131
66 132

KauecTBeHHbIE XapaKTEPUCTUKHU CaMOPETYIIALUN

NeKauectBa camope- |(ConepiKarenbHbIe Ne[KauectBa camoperyns- |CoaepkaTeiabHble

CYJISIIAN XapaKTepUCTUKH LU XapaKTEePUCTUKHU

CaMOpETyJISILUH CaMOpEeryJIsIuu

1 | llenemonaranue [(3a 1eJ0 MPUHU- 23HeycroitunBocTh 1esield He mmanupyer,
MaTbcs 0e3 Haro- MaJio OpraHu3yeT
MHWHaHUM, TIJIaHH- CBOIO pabory.
pyeT, OpraHnu3yeT Hy>xHo Hannomu-
CBOH Jienia u pabo- HaTh O TOM, YTO
Ty. 3aJlaHus ¥ 10- HE00X0IUMO 3a-
py4eHUs BBIIOJHS- KOHYMTH JIEJI0.
erT. OtBiekaercs.

2 MopnenupoBanue | AHaIU3UpyeT 240T1cyTcTBUE He ymeer otne-
YCIOBUM YCJIOBUS PEJCTO- aHaau3a JSATH [JIaBHOE OT

SIIEH NeATENbHO- yCIOBUH BTOPOCTEIEHHOTO.
CTH, BOBMOKHBIE He npensunur xoxn
TpyAHOCTH. Bbie- JIeJ, BO3MOKHBIE
MsieT TJIaBHOE. TPYAHOCTH.

3 IlporpammupoBanue [IpaBuibHO mTa- 25CroHTaHHOCTh Jeii- He ymeer nnanu-

EeUCTBUI HUPYET CBOU 3aHs- CTBUI poBaTh paboTy B
THs 1 paboTy, u3- 3aHATHS, 3aTPYI-
OupaeT BepHBIN HsIeTCS B BBIOOpE
MyTh PELLIEHUS 3a- myTel pereHus
navu. 3a7ad4.

4 OueHuBaHue pe- Penxo omnbaercs, 260mubku B padbote YacTto nomyckaer
3yJIbTaTOB YMEET OLIEHUTh omnOKu B padore,

MPaBWILHOCTD 4acTO UX MOBTOPSI-
nerictBuid. brictpo eT. He Haxonut
00OHapyKUBAaeT omnOOK B CBOCH
CBOHM OIITMOKH. pabore.

5 Koppeknust pe3yns- beicTpo HaxoauT 27[MoBTropHble ommOkn  |C TpyAOM HaXOIUT
TaTOB U CIIOCOOOB  HOBBIN HOBBIE CITIOCOOBI
neficTBU croco0 perieHus. peuienus. [ToBTo-

bricTpo ncnpasnsi- PSIET OJTHH U TE€ Ke
€T OIINOKH. OIIMOKH.

6 O6ecneuenHocts  [IpoaymbiBaeT 28 IMITy TbCUBHOCTD Yacro nocrynaet
PEryJISIIIAA B 1IETIOM (CBOM JIeJIa U T10- HEO0OIyMaHHO,

CTYIIKH. UMITyJ1IbcUBHO. C
Cnpasnsercs ¢ 3a- TPyAHBIMU 3a/a-
naHusIMU 0e3 1o- HUSIMU CIIPaBIISCT-
CTOPOHHEHN MTOMO- Csl IIJ10XO.
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NeKauectBa camope- |(CoaeprKareabHbIe No[KauectBa camoperynsi- |CoaepxkaTenbHbIe
CyJISIAN XapaKTepUCTUKH LU XapaKTEPUCTUKHU
CaMOperyJIsIIUN CaMOperyJIsiuu
e
7 YrnopsmodeHHOCTHh JIFOOUT TOPSIOK. 29HenocnenoBaTenbHOCTH UacTo HE 3HACT
NEeATEIIbHOCTH AKKypaTeH u 1o- 3apaHee, 4TO eMy
CJI€I0OBATEJICH. IPEICTOUT JIeNAaTh,
HEToCJe10BaTeNIeH
1 HEaKKypaTeH.
8 leranuzamus pery- [[IpomymbiBaeT, Bce 30IloBepXHOCTHOCTH OrpaHuvuBaeTCs
UIAIIMY JEUCTBUM mo Menoueit. Omu- JIUIIE OOIIUMU
OaeTcs yvalle u3-3a CBEJECHUSIMH, 00-
TOT'0, 4YTO CMBICII I[UM BII€YaTJICHU-
3aJ1aHus LEJIOM He em. Ommubaercs
MOHSAT, XOTS BCE Jarie u3-3a Toro,
neTany npoayma- 4YTO HE MpOIyMa-
HBI. HbI MEJIOYH, JIeTa-
Tu.
9 Ocropoxunocts B Jlonro o6xymbiBa- 31HeoOnymanHoCTh, puc- IlpucTtynaer k ae-
MeMCTBUIX €T ¥ TOTOBUTCH, KOBaHHOCTD 1y 6€3 MoaroToB-
MpeXxae 4YeM Mpu- ku. CHavana cie-
CTYIIUTH K JICITY. JaeT, J0TOM I0-
N3beraet pucka. JyMaer.
10YBepeHHOCTS B YBEpEHHBIH B ce- 32HeyBepeHHOCTh B cBOMX PelieHus npuHu-
MelCTBUAX 0e. Pemenus mpu- cuiaax MaeT MOocJIe KoJje-
HUMaeT Oe3 KoJe- Oanuii. ComHeBa-
Oanwuii. Pemmre- €TCsl B CBOUX CH-
men. HacToi4uus. max. Hepemure-
JIEH.
11 NauumnaTtuBeH B [TpennpuuMUYnBEIiA, 33HepemutenbHOCTh HepemutenbHbIN.
MEeNCTBUSX. PEIIUTENbHBIN. Bsinbrii, 6e3yuact-
AKTUBHBIN. Beny- HbII. BeJOMBIH.
10095078
12 TIpaxTuyeckas Peanuzyer nouru 34HezaBepumieHHOCTD Aen  Penko, kornaa
peann3yemMocCThb BCE, UTO TUTAaHUPY- Hayaroe Jejo J10-
HaMepeHui er. HauaTtoe neno BOJIUT JO KOHIIA.
NOBOJUT J0 KOHIIA. [Ipennounrtaer
00CyX/I1aTh, a HE
IEeNCTBOBATE.
130co3nanHocTh neii- OOayMbIBaeT, mia- 35/leiicTBust HAOOYM JleticTByeT 0€3
CTBUI HUpYET CBOU Jelia pa3gyMui, «c Xo-
M TIOCTYTIKU. AHa- ITy», HE PaCCUHTHI-
MU3UPYET CBOU BAE€T CBOUX CHII.
oImUOKY 1 Hey1a-
9u.
14KputugHoCTh B Ie- 3HAET O CBOMX He- 36PaBHogyme k Hemo- | YacTo moBTOpSiET

fTax U MOCTYTKax

nocrarkax. Peako
MOBTOPSIET OLINO-
ku. I Ipuciymmsa-
€TCs K 3aMEYaHu-
SIM.

CcTaTKaM

OIHY U TY XKe
ommOKy. He xouer
3HATh U UCTIPaB-
JSATh CBOU HEJO-
CTaTKHU.

2
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NeKauectBa camope- (ConaepikaresnbHble NelKauectBa camoperyinsi- (CoaepraresbHbIe
TYJISIIHAHA XapaKTEPUCTUKH 1007051 XapaKTEPUCTUKHI
CaMOperyJIsIIUN CaMOperyJIsiuu
150puenTupoBan- Crenaer 3amaHue 37IomycTUTENBCTBO Jlenmaet Bce «ciy-
HOCTB Ha OLICHOY-  Ha coBecTb. Jlis CTS pyKaBay, KaK
HBIN OaJut HEro BaXKHO Kade- nosiyautcs. Jlemna-
CTBO, a HE OTMETKA. eT 13-3a YIpO3bl
IJIOXOM OLEHKH.
160TBeTcTBeHHOCTH B ["'apaHTUpyeT 10- 38be3oTBeTcTBeHHOCTH B |He mpoBepsieT pe-

JAcjiaxX U NOCTYIIKax

BEJICHUE eI 10
KoHIIa. Becerma
MpoBepsieT Ipa-
BHJIBHOCTH PA0OTHI.

Jc€j1ax

3yJIbTaTOB CBOUX
nenicteuii. Yacto
Opocaer pabory,
HE JI0JIeJIaB JI0
KOHIIA.

17 ABtoHomHOCTh JleiicTByeT u npw- 393aBuCcUMOCTSG B JICHi- Bcerna mageercs
HHUMAaeT CaMOCTOsI- CTBHSIX Ha JIpy3ei, Ha UX
TEIbHBIC PCIICHHUS. TIOMOIIIb.
IIpennounraer cam
CIIPaBJISITHCS C
TPYIHOCTSIMHU.

18I'ubkocTs, mia- Jlerko mepexiroya- 40HnepTHOCTH B padote  JIroOUT 0HO00-

CTUYHOCTD B €U~
CTBHSIX

eTcsl ¢ OHOH pado-
ThI HA APYTyH0. XO-
POIIIO OPUEHTHUPY-
€TCS B HOBBIX

pa3HbIC 3aHATHS.
C Tpyaom miepe-
KITFOYaeTCs C O-
HOI1 paboTHI Ha

YCIIOBUSIX. JPYTyIO.
19BoBneuyenue nosues3- AKKypaTeH. 41«ITnoxumm» HeakxkypateH.
HBIX IPUBBIYEK B BHHUMaTEIeH. HeBHumareneH.
PEryJISIIUIo aeii- Ycuauus. Heycuauus.
CTBUU
20[TpakTUYHOCTbD, CnpasnsieTcs ¢ He- 42PapHonymue kK omnb- |Heymauu ObicTpo

YCTONYUBOCTB B pe-
CyJISIUUU AeHCTBUM

yAadyaMH U OIINO-
KaMH.

Heynauu akTuBU-

supytot ero. Cra-

paetcs pa3o0parhb-
Cs B UX IPUYMHAX.

KaM, HeyladaM

COMBAIOT C TOJIKY.
PaBHOAy1IEH K HX
MPUYHHAM.
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OnTUMaTEHOCTH
(amexkBaTHOCTH) pe-
TYJISAUAN yCUITUN

BaeemmuBaer Bce
3a» U «IIPOTHUBY.
'YMeer MOOHIIH30-
BaTh YCHJIHSI.

43

OTcyTCTBUE TMOCIEI0Ba-
TEJIBHOCTH

[TocTynaet HeoO-
nymanHo. C Tpy-
JIOM MOOMITU3YET-
Csl Ha BBLINTOJHEHHUE
3aIaHMs.
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TTogaTnuBOCTE
BOCITUTATEIbLHBIM
BO3ICHCTBUIM

Bcerna cunraercs
C MHEHHMEM JPYTHX.
[MpucnymuBaercs k
3aMEUYaHMIM.

44

CaMO00CTaTOYHOCTD

He cuurtaercs ¢
MHEHHEM OKPY-
karomux. He mpu-
CITyUIUBAETCS K
3aMCUYaHUSIM.

3aoanue: Ha ocHOBE caMOJAMArHOCTUKU CaMOPETyJsUuu cHOpMYyJIUpYyHTE pe-

KOMCHAAIIUU 110 CaMOPCTYJISIIIUN.

2
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2. BpiOepuTe HAYYHYI0 CTATHIO O CBOEH CHENMAJIBHOCTH M HANMIINTE K
Hell aHHOTalMIo, pedepaTt, KOHCIIEKT, PeleH3HI0.

Memoouueckue ykazamnusi

AHHOTAIIUA (ot nat. annotatio - 3aMe4yaHue, MOMETKa) — 3TO KpaTkasi xa-
PaKTEpUCTUKA CTaThbU, PYKONMCH, KHUIH, B KOTOPOW 00O3HAYEHbI TeMa, MmpodiieMa-
TUKa ¥ Ha3HaYCHHE M3JIaHUs, a TAKKE COJEPIKATCS CBEIEHUS 00 aBTOPE M IJIEMEHTHI
OLICHKW KHMHTIH.

[lepen TeKCTOM aHHOTALIMM JAKOTCS BBIXOJHBIE JTaHHbIE (aBTOP, HA3BaHUE, Me-
CTO ¥ BpEMS U3JlaHusA). DTU JaHHbIE MOKHO BKIIFOUHTH B IIEPBYIO YACTh aHHOTAIUH.

AHHOTAaIIMsI OOBIYHO COCTOUT U3 JABYX HacTei. B mepBoii uactu dhopmynupyer-
Csl OCHOBHAsl TeéMa KHHUIHU, CTaTbH; BO BTOPOM YacCTH MEPEUHUCIAIOTCS (HA3bIBAKOTCH)
OCHOBHBIE TMOJIOKEHUSA. ['OBOpS CXEMaTUYHO, aHHOTAIMS HAa KHUTY (MPEXIE BCEro
HAy4YHYIO WM y4eOHYI0) OTBEYAET Ha BONPOCHI O YeM? M3 KAKUX 4YacTel? Kak? mJis
KOro? JT0 €€ OCHOBHbIE, CTaHJaPTHBIE CMBICIIOBBIC 3JIEMEHThI. KaXKIplil U3 HUX UMe-
€T CBOM SI3bIKOBBIE CPEJICTBA BHIPAKEHHUS.

AHHOTaIMs HA KHUTY MOMEIIAETCs Ha 0OOPOTHON CTOPOHE €€ TUTYJIBHOTO JIU-
CTa M CIIY>)KUT (Hapsily ¢ € Ha3BaHUEM U OIJIaBJIIEHHEM) UCTOYHUKOM MH(pOpMALUU O
coJepkaHuu padoThl. [[03HAKOMMBIINCH C aHHOTALIMEH, YUTATENb PEIIAeT, HACKOJIb-
KO KHHMra MOET ObITh eMy HykHa. Kpome Toro, yMeHne aHHOTHUpPOBATh MPOYUTAH-
HYIO JIUTEpaTypy MOMOTaeT OBJIaICHUIO HaBbIKaMU peeprupOBaHUs.

SA3BIKOBBIE CTEPEOTUNBI, C TOMOIIBIO KOTOPBIX 0QOpMIISETCs Kaxaasi CMbICIO-
Basl YaCTh AHHOTAIIWHU:

1. XapakTepucTuka cofepxKaHus TeKCTa:

B crartbe (kHure) paccMmarpuBaercs...; CTaTbs MOCBSIIEHA...; B cTaThe natot-
csl...; ABTOp OCTAHABJIMBAETCS HA CIEIYIOLIUMX BONpPOCAX...; ABTOp 3aTparuBaeT
npoOJieMsl. . .; Llenb aBTopa — 0OBSICHUTD (PACKPHITH)...; ABTOP CTaBUT CBOEH IIEJIbIO
POAHAIM3UPOBATh. . .;

2. Kommo3urust paboThI:

Kuwura cocrout u3 ... rnaB (uacteit)...; CTaTes AeIUTCS Ha ... YacTu; B kHUre
BBIICJISIFOTCS ... TJIaBBI.

3. Haznauenwue Tekcra:

Crarbs mpenHa3HauyeHa (JJI1 KOTO; PEKOMEHIyeTcs Komy)...; COopHUK pac-
cuMTad...; [IpegHazHavaeTcs MWUPOKOMY Kpyry uutatenei...; [ns acnupaHToB, ac-
MUPAHTOB...; KHura 3aunrepecyer...

PE®EPAT (ot nart.referre- nokiaasiBaTh, cOOOIIAaTh) — 3TO KOMIO3UIIMOHHO
OpraHU30BaHHOE, O0OOIIEHHOE M3JI0KEHUE COAEpKaHWS HCTOYHUKA HH(POpMALMH
(cratbu, psga crareid, MoHorpaduu u ap.). Pegepar orBeyaer Ha Bompoc: «Kaxkas
uH(pOpMaIUs CONEPKUTCS B IEPBOUCTOUYHUKE, YTO U3JIATAETCS B HEM?»

Pedepar cocTouT U3 Tpex yacten: oOmias XapaKTEepUCTHKA TEKCTa (BbIXOIHBIC
naHHbIe, (POPMYIMPOBKA TEMBbI); ONMKMCAHUE OCHOBHOTO COJAEPIKAaHMS; BBIBOJBI pede-
penTa. M3noxenune oHON pabOThl OOBIYHO COJAEPKUT YKa3aHHE HA TEMY U KOMIIO3H-
U0 pedepupyemMoil paboThl, EpeyeHb €€ OCHOBHBIX MOJIOXKEHUN C MPUBEICHUEM
apryMeHTalH, PEXKEe - ONMUCAHUE METOJMKH U MIPOBEICHHUE SKCIIEPUMEHTA, PE3yJIbTa-
TOB U BBIBOJIOB HcclieqoBaHus. Takoil pedepaT HazbIBaeTcCs Ipo-
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CThIM UHGOpMAIIMOHHBIM. CTYJI€HTHI B POCCUMCKUX By3ax MUIIYT pedepaTbl 00bIYHO
Ha ompeeeHHble TeMbl. J[Ji1 HamucaHusl TakuX TeMaTH4ecKuX pedeparoB MOXKeT
ObITh HEOOXOJIMMO TMpHUBIICUEHUE OOJiee YeM OJHOTO MCTOYHHKA, MO KpalHeh mepe
JBYX Hay4HbIX paboT. B aTOoM ciydae pedepar siBIsieTCs HE TOJIBKO MHPOPMAIIUOH-
HBIM, HO U 0030PHBIM.

PedepupoBanue mpezacraBiser coOOM HMHTEIEKTYyaJIbHBIN TBOPYECKHM Mpo-
IIECC, BKIIFOYAIOUINI OCMBICIICHHE TEKCTa, aHATMTUKO-CHHTETUYECOKOE Mpeodpa3oBa-
HUe H(OPMALIUK U CO3J]aHie HOBOTO TekcTa. PedepaT He momkeH mpeBpalaThCs B
«1oa3anbey 1o Tekcry. Lenb pedepupoBanust — co3gaTh «TekcT o Tekcre». Pedepar
— DTO HE KOHCIIEKT, pa30aBJICHHBIM «CKpenammu» THUIA Oalee asmop ommeua-
em... OOMIBbHOE IUTUPOBAHUE MpeBpalacT pedepar B KOHCHEKT. [Ipu ureHun Hayu-
HOTO TPyJa BaXXHO IMOHATH €T0 MOCTPOCHHE, BHIJICIUTH CMBICIIOBBIC YacTh (OHH OyayT
OCHOBOWU JIsI TTaHA), 0OpaTUTh BHUMAHWE HAa TUITMYHBIC SI3BIKOBBIE CPEACTBA (CIIOBO-
COUCTaHWs, BBOJHBIC KOHCTPYKIIMH), XapaKTepHbIC I Kaxaoi dactu. B pedepare
JOJDKHBI OBITH PACKPBITHI MPOOJIEMbl M1 OCHOBHBIC IMOJOXKEHUSI paOOThI, IPUBEACHBI
JTIOKA3aTeNIbCTBA ATUX IMOJOKEHUW U YKa3aHbl BBIBOJIbI, K KOTOPBIM IPUIIIE] aBTOP.
Pedepar MoxeT conepkaTh OLICHOYHBIE SJIEMEHTBI, HANPUMEP: Helb3sl He C02d-
cumsvcs, agmop yoauro uinocmpupyem u ap. O6parure BHUMaHUE, YTO B aHHOTAIlUU
po0IeMbI HAYYHOTO TPY/a JIUIbL 0003HAYaI0TCs, a B pedepaTe - paCKpbIBAIOTCS.

Cnucok KOHCTPYKIUU Jutsl peepaTUBHOTO U3JI0KECHHUS:

[Ipennaraemasi BHUMaHUIO YWTaTEIeH cTaThs (KHUTa, MOHOTpadusi) MpeacTaB-
asieT coOol aeTanbHOE (0011ee) U3JI0KEHNE BOMPOCOB...; PaccmaTpuBaemasi ctaThs
nocBsIIeHa Teme (mpodjemMe, BOmpocy...);

AKTYyaJqpHOCTh paccMaTpuBaeMoO MpOOJIEMBI, 110 CIIOBaM aBTOpPA, OMPEEsIeT-
Csl T€M, 4TO...; Tema cTaThbu (BOIPOCHI, paccMaTpUBAeMbIe B CTaThe) MPEICTABISACT
OombIION UHTEpEC...; B Hayane ctathbu aBTOp JaeT 00OCHOBAaHWE aKTYaJbHOCTH Te-
MBI (Tpo0JIeMbl, BOMpOCa, UECH); 3aTeM J1aeTCsi XapaKTepUCTHKa IeJiel U 3a/iay uc-
cie10BaHus (CTaThH);

PaccmaTpuBaemasi ctaThsd COCTOMT M3 ABYX (Tpex) yacTeil...; ABTOp AaeT
ornpesieieHre (CpaBHUTENBHYIO XapaKTEpPUCTUKY, 0030p, aHalIu3)...; 3aTeM aBTOp
OCTAHABJIMBAETCS HAa TaKuX MpoOsieMax, Kak...; ABTOp MOJAPOOHO OCTaHABIMBAETCS
HA UCTOPUM BO3HUKHOBEHHUS (3apOKICHMUSI, MOSBIICHUS, CTAHOBJICHUS)...; ABTOp MO-
IpoOHO (KpaTKO) OMHUCHIBAEeT (KiIacCU(MUIMPYET, XapakTepu3yeT) (akThl...; ABTOp
JIOKa3bIBAET CIPABEIMBOCTh (OMPOBEPraeT 4TO-1100)...; ABTOp NPUBOAUT JOKa3a-
TEJIbCTBA CIPABEJIMBOCTH CBOEH TOYKHM 3peHHs...; B craThe naerca oboOuieHue...,
MIPUBOJISITCS XOPOIIIO apTYMEHTHPOBAaHHBIE TOKA3aTENbCTBA. . .}

B 3axiroueHne aBTOp TOBOPUT O TOM, 4TO...; HecOMHEHHBIN WHTEpec Mpen-
CTaBJISIOT BBIBOJBI aBTOpA O TOM, 4TO...; Hambosnee BaKHBIMU U3 BBIBOJIOB aBTOpA
MIPE/ICTABIIAIOTCS CIEAYIONHE. ..; V310KeHHbIe (PACCMOTPEHHBIE) B CTaThe BOMPOCHI
(mpo6JieMbl) NPEICTaBISAIOT UHTEPEC HE TOJIBKO JUIS. .., HO U JUIA. ..

KOHCITEKTUPOBAHUE - nmuchmenHas (uKcaiusi OCHOBHBIX TMOJOKECHHMA
YUTAEMOTO MJIM BOCIIPUHUMAEMOT'O Ha CITyX TeKcTa. [Ipr KOHCIIEKTUPOBAHUH TPOMC-
XOJIUT CBEPThIBAaHUE, KOMITPECCHS TIEPBUIHOTO TEKCTA.
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KOHCIIEKT- 310 KpaTKo€, HO CBSI3HOE M MOCJIEA0BATEIBHOE U3JIOKEHUE 3HA-
YUMOTO COJIEpPKaHUsSI CTAaThH, JEKLUHU, [JIaBbl KHUTH, Y4eOHUKA, OpOIIOpkI. 3anuch-
KOHCIIEKT IO3BOJISIET BOCCTAHOBUTDH, Pa3BEPHYTh C HEOOXOJUMOM MOITHOTON HMCXO.I-
HYI0 UH(GOPMAIINIO, TOATOMY MPU KOHCIIEKTUPOBAHUU HAJ0 OTOMpaTh HOBBIM M BaXK-
HBI MaTepuasi ¥ BBICTpaWBaTh €r0 B COOTBETCTBHUM C JIOTUKOW HM3JI0KeHHUA. B KkoH-
CIIEKT 3aHOCSIT OCHOBHBIE (CYIIIECTBEHHBIE) MOJIOKEHUS, a Takke (haKTUUECKUN Mare-
puan (uudpel, TUTATHI, TPUMEPHI). B KOHCIIEKTe MOCIEAYIOMAas MBICTh JOJKHA BbI-
TEKaTh U3 MpeAbIayIIel (Kak B IJIaHe M B Te3ucax). YacTu KOHCIEKTa JIOJKHBI OBITh
CBSI3aHbl BHYTPEHHEW JIOTMKOW, MOATOMY Ba)XHO OTPa3UTh B KOHCIIEKTE TJIABHYIO
MBICJTb Kaxkaoro ad3ara. Comepikanue ab3ara (TJiaBHas MBICIIb) MOXKET OBITh TIepena-
HO CJIOBAaMHM aBTOpA CTaTbH (BO3MOXXHO COKPAILCHUE BBICKA3bIBAHUS) WJIM MOMKET
OBITh U3TI0KEHO CBOMMHU cJoBaMHu Ooiiee 00001eHHO. [Ipy KOHCIEKTUPOBAHUH TTOJTb-
3YIOTCSI U TEM M JIPYTUM IPUEMOM, HO BaKHO TIEpe/iaTh CaMble IJIaBHBIC MOJIOKEHUS
aBTOpa 0e3 MaJeHIIero NCKaKEH!s CMbICIIA.

PaznuyaroT HECKOJIBKO BUIOB KOHCIIEKTOB B 3aBUCUMOCTH OT CTEIICHU CBEPHY-
TOCTH MEPBUYHOIO TEKCTa, OT POPMBI MPEJCTABICHUS OCHOBHON MH(pOpMAITUU:

1. KOHCIIEeKT-TIIaH;

2. KOHCIIEKT-CXEMa;

3. TEKCTyaJIbHbIN KOHCTICKT.

[1oAroToBKa KOHCIEKTA BKJIIOYAET CICAYIONINE ITAIbI:

1. Best undopmariusi, oTHOCSIIAsACSA K OJTHON Teme, coOupaeTcs B OJIMH OJIOK —
TaK BBIICJISIIOTCS] CMBICJIOBBIC YaCTH.

2. B xaxmoit cMpICIOBOI YacTu (GOpMyIIMPYyeTCss TeMa B OMOpPEe Ha KITIOYEBBIC
cioBa u (passbl.

3. B kax10¥ yacTu BBIJEISICTCS TJIaBHAS U JIOTIOJHUTEIbHAS 110 OTHOIICHHUIO K
TeMe uHdopmaIms.

4. I'naBHas uHpopMaus GUKCUPYETCS B KOHCIIEKTE B pa3HbIX opMax: B BUEC
TE3UCOB (KpaTKo cPOpMYITUPOBAHHBIX OCHOBHBIX MOJIOKEHHUM CTaThH, AOKJIajaa), Bbl-
MUCOK (TEKCTyaJbHbIA KOHCHEKT), B BUAE BOMPOCOB, BBHISBIISIIONIUX CYTh MPOOJIEMBI,
B BUJIC HA3bIBHBIX MPEIJIOKEHNUN (KOHCTIEKT-TJIAaH U KOHCIIEKT-CXeMa).

5. lonmonHuTenbHas ~ UHPOpMANUS — MPUBOAUTCS MpU  HEOOXOIAMMOCTH.

PELHEH3U - 5TO0 nuCbMEHHBI KPUTHYECKHI pa300p Kakoro-inbo mpousse-
JICHUsI, TIPENOoaraloiuii, BO-MEPBbIX, KOMMEHTUPOBAHUE OCHOBHBIX MOJIOKECHUM
(TOJIKOBaHWE aBTOPCKOM MBICIIN;, COOCTBEHHOE JIOMOJHEHNE K MBICIIH, BhICKa3aHHOM
aBTOPOM; BBIP@KEHHE CBOETO OTHOIIEHUS K MOCTaHOBKE MPOOJIEeMBbl M T.II.); BO-
BTOPBIX, OOOOIICHHYI0 apTyMEHTHUPOBAHHYIO OIICHKY, B TPEThbUX, BHIBOABI O 3HAYM-
MOCTH PaOOTHI.

B otnuuue ot peuensun OT3bIB maet camyro oOiiyro xapakTepuCTUKY pado-
Thl 0€3 MoAPOOHOT0 aHaIKN3a, HO COJAEPKUT NMPAKTUYECKHUE PEKOMEHIAINN: aHAJTU3H1-
PYEeMBIN TEKCT MOXKET OBITh MPUHAT K pab0Te B U31AaTEIILCTBE WIMHA COMCKAHUE yde-
HOU CTEIICHH.

TWnoBoM NIaH sl HAIMMCAHKS PELEH3UU U OT3bIBOB:

1. Tlpeamet ananuza: B pabome asmopa...; B peyenzupyemou pabome...; B
npeomeme aHanysa. ..
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2. AKTyalnbHOCTh TeMbl: PaboTa MocCBsllIeHa aKkTyaJlbHOW TEME...; AKTyallb-
HOCTh TeMbI OOYCJIOBIICHA...; AKTyaJIbHOCTh TEMBI HE BBI3BIBAET COMHECHUI (BIIOTHE
OYCBHUIHA)...

3. ®opmynupoBaKa OCHOBHOTO Te3uca: [leHTpalbHBIM BOIIPOCOM pabOTHI, TIE
aBTOp N00OUJICS HamboJee CYIECTBEHHBIX (3aMETHBIX, OLIYTHUMbBIX) pe3yJIbTaTOB, SIB-
asieTcs...; B paboTe 000CHOBaHHO Ha MEPBbIH IJIaH BBIJIBUTAETCS BOMPOC O...

4. Kpartkoe copep>kaHue padoThbl.

5. Obmas ouenka: OueHuBas padboTy B 1enoM...; Takum obpa3om, paccMaTpu-
BaeMas paboTa...; ABTOp MpOSIBUII yMEHUE pa3OupaThCs B...; CHCTEMATU3UPOBAI Ma-
Tepuan u 00001mui ero...; bezycinoBHOM 3acayroil aBTopa sBIsS€TCS HOBBI METO -
yecKui moaxo (mpemyiokeHHasi KiaccuuKals, HEeKOTOPble YTOUYHEHHUS CYIIECTBY-
IOIUX MOHATUI); ABTOp, 0€3yCI0BHO, YIyOIseT Hallle Mpe/cTaBIeHue 00 ucciey-
€MOM SIBJICHUH, BCKPHIBAET HOBBIEC €T0 YEPTHI. ..

6. HenocraTku, HenoueTsl: BMecTe ¢ TeM BBI3BLIBAET COMHEHHE TE3HUC O TOM...;
K HenmoctaTkam (HemoueTaM) paOOThI CIEAYEeT OTHECTH JOIMYIIEHHbIE aBTOPOM JJIHH-
HOTHI B U3JI0KEHUU (HEAOCTATOUHYIO SICHOCTh NP U3JI0KEHUH)...; Pabota mocrpoe-
Ha HEPAIMOHAIBHO, CJIEIOBAIO ObI COKPATUTH...; CyIIECTBEHHBIM HEJOCTATKOM pa-
OOTHI sIBJsIETCA. ..; OTMEUEHHBIE HEJIOCTATKH HOCSIT YUCTO JIOKAJIbHBINA XapaKTep U HE
BIIMSIOT Ha KOHEUHBIE PE3YyJbTaThbl Pa0OTHI...; OTMEUYEHHbIE HEIOYEThl pabOThl HE
CHUKAIOT €€ BBICOKOTO YPOBHS, UX CKOPEE MOXKHO CUUTATh IMOXKEIAHUSMH K J1aJlb-
Helelr pabore aBTopa...; YNOMSHYTHIE HEJIOCTATKU CBSI3aHbI HE CTOJIBKO C...,
CKOJIBKO C...

7. BeBonbr: IlpencraBnsgercs, yTo B 1eJI0M padoTa... UMEET BaXXHOE 3HAYe-
HUe...; PaboTra MOXXeT OBITh OLIEHEHA TMOJOXKUTEIHHO, a €€ aBTOP 3aCiy>KUBaeT...;
PaboTa 3acimyxuBaeT BHICOKOM (TIOJIOKUTENBLHOM, OTIIMYHOW) OlLleHKH. ..; PaboTa yao-
BJIETBOPSIET BCEM TPEOOBAHUSIM..., a €€ aBTOp, OE3yCIOBHO, UMEET (OMpeeICHHOE,
3aKOHHOE, 3aC/IyKE€HHOE, 0€3yCIIOBHOE) MPaBo. ..

3adanue

a) BeiOepute Hay4HYyIO CTAaThIO MO CBOEH CIENMAJIBHOCTH U HAIMIIUTE K HEH
aHHOTAIIMIO, pedepaT, KOHCIIEKT, PEIEH3UIO.
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MOJAIOTOBKA K IPOMEXKXYTOUYHOM ATTECTALIUA

[Ipu moAroToBKe K 3auemy MO AUCHMILIMHE «TexHOn02UU UHMENLIEeKMYAIbHO20
mpyoa» 00y4aroneMycsi pPEKOMEHIYeTCsI:

1. NOBTOpUTH MPOWIECHHBIA MaTepHall U OTBETUTh HA BOMIPOCHI, HCIOIb3YS
KOHCHEKT U MaTepuaisbl Jekiui. Eciau mo kakum-imnbo BompocaM y CTyAEHTa HeIo-
CTaTOYHO MH(OpPMAaLMU B JIEKIIMOHHBIX MaTepuaiax, TO HEOOXOAUMO MOTYyYUTh UH-
dbopMaruio U3 pa3gaTOUHbIX MAaTEPHAIOB W/UIN yYeOHUKOB (JINTEPATYPhI), PEKOMEH -
JIOBAaHHBIX I U3YUYEHUS JUCHUIUIHHBI «TexHo02uy uHmenekmyaibHo20 mpyoay.

[lenecooOpa3Ho Takke AOMOJHUTH KOHCIEKT JIEKIUA HamboJee CyIIecTBEH-
HBIMH Y Ba)KHBIMH TE€3UCaMU JJI1 pACCMaTPUBAEMOI'0 BOIIPOCA;

2. IpYU U3yYEHUU OCHOBHBIX M JOMOJIHUTEIbHBIX MCTOUHUKOB MH(OpMAIUU B
paMKax BBITIOJIHEHMS 3aJaHUN Ha 3aueme 0co00€ BHUMAaHHE HEOOXOIUMO YICISThH
cXemam, pUCYHKaM, rpapukaM U IpyruM WILTIOCTPALUAM, TaK Kak MoJ00HbIe Tpadu-
YECKHE MaTepHaJIbl, KaK MPaBUiIO, B HAJISIAHON (pOpME OTpakaroT IJIABHOE COJiepKa-
HUE U3y4aeMOro BOIpOca;

3. IPU U3YYEHUU OCHOBHBIX M JIONOJHHUTEIbHBIX MCTOYHUKOB MH(OpMAaLUU B
paMKax BBITIOJTHEHUS 3aJ]aHUl Ha 3aueme (B clydasx, KOTJa OTCYTCTBYET WILTIOCTpa-
TUBHBIN MaTepuana) oco0oe BHUMaHHWE HEOOX0AMMO oOpaliaTh Ha HAJIMYME B TEKCTE
CJIOBOCOYETAHHUI BHJIA «BO-TIEPBBIX», «BO-BTOPBIX» U T.[., & TAKXKeE e(HUCcOB U nepe-
yuCHeHU (MPPOBBIX WM OYKBEHHBIX), TaK KaK 3TU MPU3HAKHU, KaK MPaBUIIO, M03-
BOJISIFOT CTPYKTYPUPOBATh OTBET HA MIPEMIOKEHHOE 3a/IaHHUE.

[TonoOHYI0 TEKCTOBYIO CTPYKTYPU3aLMIO MaTepuaja CiIylmaTelb MOXKET
TpaHC(OPMHUPOBATh B PUCYHKH, CXEMBI U T. I. JUIsl OOjee KpaTKoro, HarjasiAHOTO U
yn00HOT0 BOCTIPUSITHS (MILTIOCTPAIIUH 11eJIeCO00pa3HO OTPA3UTh B KOHCIIEKTE JICKITUN
— 3TO MO3BOJUT ONEPATUBHO M OBICTPO HANTH, B Cllydyae HEOOXOJUMOCTH, COOTBET-
CTBYIOIIYI0 HHGOPMAIIHIO);

4. cinenyeT Takke oOpalllaTh BHUMaHUE NPU U3yYEHUU MaTepuasia AJisi MOJro-
TOBKU K 3auem)y Ha CIIOBOCOYETAHUS BUJA «TaKUM 00pa3oM», «IOABOJS UTOI CKa-
3aHHOMY» M T.II., TAK KaK 3TO MPU3HAKN BBIPAKECHUS TJIABHBIX MBICIICH U BBIBOJIOB 110
U3ydaeMoMy BOIpocy (IyHKTY, paszeny). B oTaenpHBIX cilydasx BBIBOABI IO TEME
(pazneny, raaBe) NO3BOJISAIOT MOJHOCTHIO MOCTPOUTH (BOCCTAHOBUTD, BOCCO3/aTh) OT-
BET Ha MOCTaBJICHHBIN BONPOC (3a7aHKE), TaK KaK COJAEPKaT B ce0€ OCHOBHBIE MBICIIU
Y TE3UCHI JJI OTBETA.
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BBEJAEHHUE

CamocrosiTenbHass paboTa B BBICHIEM Y4eOHOM 3aBEJEHUU - O3TO YacTh
y4eOHOro  mpolecca, METoA  00ydeHus, TpHeM  Yy4eOHO-TIO3HABATEIIbHON
NesATEeIbHOCTH, KOMIUIEKCHAs 11eJieBas CTaHJAapTU30BaHHAs yuyeOHasi NeSATeIbHOCTh C
3aIUTaHUPOBAHHBIMY BUOM, TUTIOM, (hOpMaMHu KOHTPOJIS.

CamocTosiTenbHas paboTa mpenctaBiasieT coOOW IUIAHOBYIO JIESITEIbHOCTh

00yJaromuxcs Mo MOPyYCHHIO U MO METOINIECKUM PYKOBOJICTBOM MPEIO1aBaATEs.
[lenpio caMOCTOATEIBHONW PAaOOTHI ACIIHUPAHTOB SIBISIETCS 3aKpeIUIeHHE TeX
3HAHWM, KOTOPhIE OHU TOJYYWIM Ha ayJAUTOPHBIX 3aHATHAX, a TaKKe
CIIOCOOCTBOBAHUE PA3BUTHIO Y ACTIMPAHTOB TBOPUECCKUX HABBIKOB, HHUITHATHBEI,
YMEHUIO OpPTraHU30BaTh CBOE BPEMHI.

CamocrosiTenbHas paboTa peanu3yeT CAeAyoIne 3a/1a4uu:

- IPEANOJaraeT OCBOEHUE Kypca JUCIUIUINHBL

- IOMOTaeT OCBOCHUIO HABBIKOB YU€OHOM 1 HaAyYHOU paboThI;

- CIIOCOOCTBYET OCO3HAHUIO OTBETCTBEHHOCTH MPOIIECCa MTO3HAHMS;

- CIOCOOCTBYET YIUIYOJICHUIO U TMOIMOJIHEHUIO 3HAHUI aclUpaHTOB, OCBOEHUIO
MMU HaBBIKOB U YMEHUM;

- (popMHpYET MHTEPEC K MO3HABATEIbHBIM JCHCTBUSAM, OCBOEHUIO METOJIOB U
IIPUEMOB MO3HABATEIBHOIO MPOLECCa,

- CO3/IaeT YCIOBUS ISl TBOPUYECKOM 1 HAYYHOU JACSATEIBHOCTH 00YYaIOuXCs;

- CHOCOOCTBYET pAa3BUTHUIO Y AaCHUPAHTOB TAaKWUX JMYHBIX KadyecTB, Kak
LEJIEYCTPEMIIEHHOCTb, 3aMHTEPECOBAHHOCTD, UCCIIETOBAHUE HOBOTO.

CamocrosiTenbHas paboTa 00y4aromerocs BHIIOIHIET CISAYIOMKe PYHKIUU:

- Pa3BUBAIOIIYIO (MOBBIIMICHUE KYJIbTYpbl YMCTBEHHOTO TpPy/a, MPUOOIIEHHUE K
TBOPYECKUM BUJAM JESITEIBHOCTH, O0OTAIEHUE MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH
aCIMPaHTOB);

- uH(popManMOHHO-00yJatoulyto (yuyeOHasi JesATeIbHOCTh ACHUPAHTOB HA
ayJIMTOPHBIX 3aHATHUSX, HEMOJKPEIUICHHAs] CaMOCTOATEIbHON pad0TOi, CTaHOBUTCS
MaJjio pe3yJIbTaTUBHOMN);

- OpPHEHTHPYIOILYID U CTUMYJHPYIOIIYIO (Ipoleccy OOydeHus MNpUAaeTcs
YCKOPEHUE U MOTUBAIHSA);

- BOCIUTATENIbHYIO ((OPMHUPYIOTCS U Pa3BUBAIOTCA MPOQPECCHOHABHBIE
KauecTBa 0akasiaBpa U TpaKJaHUHA);

- HCCIENOBATENbCKYI0 (HOBBIM ypOBEHb MNPOQPECCHOHATBHO-TBOPUYECKOTO
MBIIIJICHHS ).

OpraHuzanusi caMOCTOSITEIbHOW pabOThl acCMPaHTOB JOJDKHA ONMMPAThCA Ha
orpeneneHHbIe TpeOOBaHUS, a, UMEHHO:

- CJOXXHOCTh OCBaMBAaE€MbIX 3HAHUM JOJKHA COOTBETCTBOBATH YPOBHIO
Pa3BUTHS aCITUPAHTOB;

- CTaHJAPTU3alMs 3aJaHUA B COOTBETCTBHM C JIOTMUYECKOW CHUCTEMOM Kypca
JUCITUTITHBL;

- 00beM 3a/1aHMsI IOJKEH COOTBETCTBOBATh YPOBHIO aCIIUPAHTA;

- 33JTaHMSI TOJDKHBI OBITh aTaITUPOBAHHBIMHU K YPOBHIO aCIIMPAHTOB.



CopneprkaHrue caMOCTOSITENIBHOW pabOThl acCMPaHTOB MPEJCTaBIsET COOOM, C
OJIHOM CTOPOHBI, COBOKYITHOCTh TEOPETUYECKUX M MPAKTUUECKUX YUEOHBIX 3aJaHU,
KOTOpbIE€ JIOJDKEH BBIMOJHUTH CTYJIEHT B IIpolecce OO0y4deHHUs, OOBEKT €ro
JESATEIIBHOCTH; C JAPYroMl CTOPOHBI - 3TO CHOCOO JAEATEIBbHOCTH acClUpaHTa I10
BBITIOJIHEHUIO COOTBETCTBYIOIIETO TEOPETUYECKOTO WIIM TMPAKTHYECKOTO y4eOHOTO
3aJlaHusl.

CBoe BHENIHEE BBIPAKEHHE COAEPKAHUE CAMOCTOSITEIBHON  paboThI
aCIIUPAHTOB HAXOJUT BO BCEX OPraHU3allMOHHBIX (opMax ayAUTOPHOU U
BHEAYJIUTOPHOUN JCATEIHHOCTH, B XOJE CaAMOCTOSITEIIBHOTO BBIMOTHEHUS Pa3TUIHBIX
3aJlaHUM.

OyHKIIMOHAIBHOE TPEeIHA3HAYECHUE CaMOCTOATEIBbHON padOThl aclUPAaHTOB B
MIPOIIeCCe JICKITUH, TPAKTUUECKUX 3aHATHN 110 OBJIAJICHUIO CTICIIHATBHBIMUA 3HAHUSMHU
3aKJTFOYACTCS B CAMOCTOSTEIHLHOM TPOYTCHHH, IPOCMOTPE, MPOCIYIIHBAHUH,
HaOJFOICHUY, KOHCTICKTUPOBAHUH, OCMBICIICHUH, 3aIIOMUHAHUN ¥ BOCTIPOM3BEICHUH
onpeneneHHo uHopManmu. llenp W MIaHHUpPOBaHUE CAMOCTOSITEIBLHON PadOTHI
acripaHTa OIpeeNseT MpenojaBaTesb. Bces uHopManus ocyiiecTBiIseTcs Ha
OCHOBE €€ BOCIIPOU3BEICHUSI.

Tak kak caMmocTosiTelibHasi paboTa TECHO CBsi3aHa C y4E€OHBIM IPOIIECCOM, €€
HE0OXO0IMMO paccMaTpUBaTh B JBYX acCMEKTax:

1. aynutopHas camocTosTeIbHas paboTa — MPaAKTUIECKHUE 3aHITHS;

2. BHEayJIMTOpHAsl CaMOCTOsITEeNIbHAsE paboTa — MOATOTOBKA K MPAKTHUYECKUM
3aHATHAM (B T.4. IOATOTOBKA K MMPaKTUKO-OPUEHTHPOBAHHBIM 3aJIaHUSM H JP. ).

OcHoBHBIE (HOpPMBI OpTaHMU3AIMU CAMOCTOSITENILHOW palbOThl ACIHPAHTOB
OTIPEJIEIISIIOTCA CIASAYIOIUMHY MapaMeTpaMHu:

- cofiep kaHue yueOHOU JUCHIUTIIUHBL

- YPOBEHB 00pa30BaHUs U CTETICHD IMOATOTOBICHHOCTH aCITUPAHTORB;

- HEOOXOAMMOCTb YIIOPSI0UEHUS HATPY3KU ACTIMPAHTOB MPU CaAMOCTOSITEIIbHOMN
pabore.

Takum oOpa3om, camocTosiTebHasi paboTa acCIUPaHTOB SIBJISETCS BayKHEWUIIEH
COCTaBHOM 4acCThIO IIpoliecca 00yUeHHUs.

Mertonuueckne yka3zaHds [0 OpraHU3allud CaMOCTOSITENIbHOW paboThl H
3aTaHMUs I 00yUaroIuXCcs 1Mo Jucuuruimae «Cpedcmea KOMMYHUKayuu 8 y4eoHou u
npogheccuonanvHou dessmenvHocmuy oOpanaloT BHUMAHHUE aclUpaHTa Ha TJIaBHOE,
CYIIECTBEHHOE B HW3y4aeMOW JUCIUIUIMHE, TIOMOTaloT BBIPA0OTATh YMEHHE
aHAIM3UPOBAaTh SBJICHUS U (aKThI, CBA3BIBATH TEOPETHUYECKUE TMIOJOKEHUS C
MPaKTUKOMN, a Tak)Ke 00JIeryaroT MOJArOTOBKY K Clave 3auemad.

Hacrosimue MeToanueckue yKa3aHUsl MO3BOJIAT aCIIUPAHTAM CaMOCTOSITEIIBHO
OBNaeTh (YHIAMCHTAIBHBIMA 3HAHHWSIMH, MPOPECCHOHAIBHBIMA YMCHHSAMH |
HaBBIKAMH JICATEIBHOCTH 1O MPOQUIIO IOJATOTOBKH, OIBITOM TBOPYECKOW U
WCCJICIOBATEILCKON IEITEIbHOCTH, U HaIlpaBjIeHbI Ha (POPMHPOBAHNE KOMIICTCHITHH,
MPETYCMOTPEHHBIX YU4SOHBIM TUTAHOM TTOJIaHHOMY MPOQUITIO.

Bunamu camocTosTenbHOM paboThl 00y4Jaronuxcs 1o gucuurinae « Cpedcmea
KOMMYHUKAYUU 8 Y4eOHOU U npoghecCUOHATbHOL 0esimelbHOCMUY IBIISIIOTCS:

- CaMOCTOSITEIbHOE H3y4YeHHE TeM Kypca (B T.4. PacCMOTPEHHE OCHOBHBIX
KaTeropyuii JUCITUIUIMHBI, padoTa ¢ JINTepaTypoil);
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- OJIFOTOBKA K IMPAKTUYECKUM (CEMUHAPCKUM) 3aHATUSAM (B T.Y. IOATOTOBKA K
BBITIOJTHEHHIO MTPAKTUKO-OPUEHTUPOBAHHBIX 3aJJaHHi, TOJArOTOBKA pedepara);

- IOArOTOBKA K 3a4ETY.

B mMeTromnyecknx yKazaHUSAX IPEACTABICHBI MAaTEPUAIIBI I CAMOCTOSATEIIbHON
paboThl M PEKOMEHIALINY IO OPTaHU3ALUN OTJEIIBHBIX €€ BUJIOB.



OCHOBHBIE KATEI'OPUM JUCHUIIJIMHBI

Tema 1. CymHocTh KOMMYHMKANIMM B Pa3HbIX CONHUAJBLHBIX cdepax.
OcHoBHBIE (PYHKIIUM ¥ BUABI KOMMYHUKALIMU

KomMyHukammu

MeXITUYHOCTHOE OOIIeHHE

PeueBbie cnocoOHOCTH

[IpodeccronanbHOE OOIIEHNE

Bepb6anbHas KOMMyHUKALIHS

HegepOanbHasi KOMMYHUKAIUS

DddekTrBHOE 001ICHNE

OO6paTHas CBsI3b

Crtunp caymanus

bapwep peun

Tema 2. ConuajabHasi ICHX0JIOTHS JINYHOCTH.
JIM4HOCTH

% 05910%0:370i

NuauBuayasbHOCTh

CtpyKTypa JIMYHOCTH

TemnepameHT

Xapakrep

S-xoHUenIIMs

MexaHu3M ICUXO0JIOTHYECKOM 3aIUThI

Tema 3. Ilcuxosiorusi pado4ux rpyni u KoJIEKTHBOB
['pynma

Kosutexktus

['pynmoBoe naBnenue

Komanansie ponu

Koudnuxr

ConepHuyecTBO

CoTpyIHUUECTBO

B3anmopencrsue

B3anmononnmanue

Tema 4.9THKa 1eJJOBBIX OTHOIIEHUH
OTHKa

HpascTBeHHOCTH

Mopanb

[IpodeccronanpHas ATUKA

OTHKET

Tema 5. ®opMbI, METOIbI, TEXHOJIOTHH CAMOINIPE3eHTAIIUN
vk



[TepcoHaIBHBIA UMUK
CamonpeseHranus
[1yOGnu4HOE BBICTYIUJICHUE

CAMOOPT AHU3ALIUSI PABOTHI C IUTEPATYPOU

CaMOCTOSTENBHOE M3YyYEHHE TEM Kypca OCYIIECTBIISIETCS HA OCHOBE CIIMCKA
pEKOMEHyeMOW JITepaTyphbl K aucnumuiHae. [Ipu pabore ¢ KHHroil HEOOXOAMMO
HAay4WUTbCS MPAaBWIBHO €€ 4YHuTaTh, BecTH 3amucu. CamocrositenbHas paboTa c
yu4eOHBIMA U HAyYHBIMH H3JAHUSIMH TNPOPECCHOHATBHON U OOLIEKYIbTYpPHOM
TEMaTUKU— 3TO BaXkHe1Iee ycaoBre (GOpMUPOBAHMS HAYYHOTO CII0c00a MO3HAHUS.

OCHOBHBIE IPUEMBI PA0OTHI C IMTEPATYPO MOMXKHO CBECTH K CIICTYIOIINM:

* COCTaBHUTb I1EPEUYEHBb KHUT, C KOTOPBIMU CJIETYET MO3HAKOMUTHCS;

* IEpEYEHb JOJHKEH OBITh CHCTEMATU3UPOBAHHBIM;

* 00s3aTeJIbHO BBIUCHIBATh BCE BBIXOJHBIE JTaHHbIE MO KaXJA0W KHHUre (IpH
HallMCaHUM KYpPCOBBIX M BBIIYCKHBIX KBaJIM(PHUKAUOHHBIX PabOT 3TO IMO3BOJIUT
KOHOMUTH BpeMSl);

* OIpEeNEeInTh, KaKue KHUTH (WM Kakue TJIaBbl KHUT) CJIEAyeT MPOYMUTaTh
00Jie€ BHUMATEIBHO, a KAKUE — IIPOCTO MPOCMOTPETH;

* MpU COCTAaBJICHUU TNEPEUHEW JUTEPATYphl CIEAYET ITOCOBETOBATBHCS C
MPENoIaBaTeNsIMA, KOTOPbIE MOMOTYT COPUEHTHUPOBATHCS, HA YTO CTOUT OOpPATUTH
OoJplIIEE BHUMAHUE, @ HA YTO BOOOIIIE HE CTOUT TPATUTh BPEMS;

* BCE MPOYMUTAHHBbIE MOHOrpauu, YYEOHMKH W HAYYHBIE CTaTbU CIEIYET
KOHCIIEKTUPOBATh, HO 3TO HE O3HAYAET, YTO HAJ0 KOHCIEKTUPOBATH «BCE MOAPSI»:
MO>KHO BBIIMCBIBaTh KPATKO OCHOBHBIE MJIEW aBTOPA U MHOI/IA IPUBOJUTH HauboJsee
SAPKHE U MOKA3aTeJbHbIEC HUTATHI (C YKA3aHUEM CTPAHHIL);

* €CJIM KHUTA — COOCTBEHHAsI, TO JJOMYCKAETCs JeJIaTh Ha MOJSX KHUTU KPaTKHUe
IIOMETKH WJIN K€ B KOHIIE KHUIY, HA ITyCTBIX CTPaHUIAX IPOCTO CAeIaTh CBOM
«IPEIMETHBIM yKa3aTelb», TJeé OTMedaloTcsd HauloJieeé HHTEPECHbIE MBICTU U
00s3aTENbHO YKa3bIBAIOTCS CTPAHUIIBI B TEKCTE aBTOPA;

* cieyeT BbIpaboTaTh CIIOCOOHOCTh «BOCHPUHUMATHY CIOXKHBIE TEKCThI; AJIs
3TOr0 JYYIIMI MPUEM — HAYYUTHCSH «UUTaTh MEIJIEHHO», KOTJa IOHATHO KaXJO0€
MIPOYUTAHHOE CJIOBO (@ €CJIM CJI0BO HE3HAKOMOE, TO JIMOO ¢ MOMOIIBIO CIIOBaps, JIM0O
C MOMOILBIO MpernojaBarensi 00sf3aTesIbHO €ro y3HaTh). TakuM o0pa3oMm, YTEHHE
TEKCTa SIBJSIETCS YacThlO0 MO3HABATENILHOM JAesTeNbHOCTU. Ee 1enb — u3BJIeueHne U3
TEeKCTa HEOOXOAUMOUN HH(POPMALIHH.

OT TOro, HACKOJBKO OCO3HAHHA YHUTAIOUUM COOCTBEHHasi BHYTPEHHSIS
yCTaHOBKa MpH OOpaIIeHUH K [€YaTHOMY CJIOBY (HallTU HY>KHBIE CBEJICHMSI, YCBOUTD
MH(OPMAIUIO TOJHOCTHIO WIIM YaCTUYHO, KPUTHUECKH MPOAHAIM3UPOBATH MaTepHall
U T.1I.) BO MHOT'OM 3aBHCHT 3()()HEKTUBHOCTh OCYIIECTBISIEMOTO AelcTBUA. [ pamoTHas
paboTa ¢ KHUIOi, 0COOCHHO €CJIM peub UAET O HAYYHOM JIUTepaType, MpeaArnogaract
coOoieHne psfa TpaBuWi, JUId OBJIAJACHUS KOTOPHIMH HEOOXOIMMO HACTOWYMBO
YUUTBCSI. ITO CEPhE3HBIN, KPOMOTIUBLIN Tpya. [Ipexknae Bcero, mpu Takoil pabote
HEBO3MOXKEH (hOpMaTbHBIN, TOBEPXHOCTHBIN MOX0. He Mexannueckoe 3ayuynBaHue,
HE MPOCTOE HAKOIUICHHE IUTAT, BBIACPIKEK, a CO3HATEIBbHOE YCBOEHUE
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IIPOYUTAHHOTO, OCMBICICHHE €r0, CTPEMJICHHE JOWUTU N0 CYTH — BOT TIJIaBHOE
npaBuio. J[pyroe npaBuiio — coOitojieHue npu paboTe HaJl KHUTOM OmpeneeHHOM
MOCJEAOBAaTENPHOCTH.  BHauane ciemyer  O3HAKOMUTBCS C  OIVIABJICHUEM,
COJIep)KaHUEM TIPEAUCIOBUS WM BBEACHHUS. OTO JaeT OOUIYI0 OpPUEHTUPOBKY,
MPEACTABIICHUE O CTPYKTYPE U BOIIPOCAX, KOTOPhIE PACCMATPUBAIOTCS B KHUTE.

Crnenytomumii stan — yrenue. [lepBblii pa3 1eaecoodbpa3HoO MPOUYUTATh KHUTY C
HayaJa /10 KOHIIa, 4YTOOBI MOJYYUTh O HEHl LieNbHOe npeAcTaBieHue. [Ipu moBTopHOM
YTEHUU TPOUCXOJUT TIOCTENEHHOE TIyOOKOE€ OCMBICICHUE KaXIOW IJIaBhI,
KPUTUYECKOIO MaTepuaja U MO3UTUBHOIO M3JI0KEHHUS; BbIICIEHUE OCHOBHBIX WJEH,
CHCTEMbI apryMEeHTOB, HauboJjee SPKUX MpuMepoB U T.1. HempeMeHHBIM MpaBUiiOM
YTEHHUsI JIOJDKHO OBITh BBISICHEHHE HE3HAKOMBIX CJIOB, TEPMUHOB, BBIPAKCHHIA,
HEHU3BECTHBIX UMEH, Ha3BaHUW. ACIIMPAHTaM C 3TOU LIENbI0 PEKOMEHIYETCS 3aBOAUTH
cHenuaibHble TETPaau WK OJOKHOTHI. BaxkHas poJib B CBSI3M C 3TUM MPUHAJIECKUT
oubimorpaduueckol MOArOoTOBKE acmupaHToB. OHa BKJIIOYAaeT B ceOs yMeHUE
aKTUBHO, OBICTPO II0JIb30BATbCA HAYUYHBIM allapaToM KHUTH, CIIPAaBOYHBIMU
U3JaHUSIMHU, KaTajJloraMd, YMEHHE BECTH IIOMCK HeoOXoaumon uH(popMaluu,
o0pabaThIBaTh U CUCTEMATU3UPOBATH €€.

BBIIEnstoT 4eThIpe OCHOBHBIE YCTAHOBKH B YTEHUH TEKCTA!

- MH(OPMAUMOHHO-TIOMCKOBAs (3aJadya — HAWTH, BBIIEIUTb HCKOMYIO
uH(dOpMaIHIO);

- ycBauBarouiasi (yCuiusi YMTaTeNlsd HalpaBi€Hbl HA TO, YTOOBI KaK MOYKHO
MIOJIHEE OCO3HATh M 3allOMHHUTb, KaK CaMU CBEICHUS, H3J1araeMble aBTOPOM, TaK H
BCIO JIOTHKY €r0 PacCyKIeHUM);

- AHAJIUTUKO-KPUTHYECKAsl (YUTATENb CTPEMUTCS KPUTUUYECKH OCMBICIUTH
MaTepual, MPOAHATIM3UPOBAB €T0, OMPENEITUB CBOE OTHOLUIEHUE K HEMY);

- TBOpUYecKasl (Co3/aeT y yuTaresss TOTOBHOCTh B TOM MJIM MHOM BHJIE — Kak
OTHPABHOM MYHKT JJIsl CBOMX PACCYKJICHHM, KaKk o0pa3 JJisg ACHCTBHS MO aHAJIOTUU U
T.II. — UCIOJIb30BaTh CYXJCHHUS aBTOpA, XOJ €ro MBICIEH, pe3ysibTaT HaOII0ACHMS,
pa3paboTaHHYIO0 METOJUKY, JOTOJIHUTD UX, TOJBEPrHYTh HOBOM MTPOBEPKE).

C HaiMuyuMeM pa3IMYHBIX YCTAHOBOK OOpalieHHss K TEKCTy CBS3aHO
CYILIECTBOBAHHME U HECKOJIbKUX BHJIOB YTCHUS:

-  Oubnmorpaduueckoe  —  MOpocMaTpUBaHHWE  KapTOYEK  KaTayora,
PEKOMEHATENbHBIX CIIMCKOB, CBOJAHBIX CIIMCKOB KYPHAJIOB U CTaTEH 3a O/ U T.IL.;

- NPOCMOTPOBOE — HCIIONB3YETCS Uil IOMCKA MaTepHalioB, COIAEPKAIIUX
HY)XHYI0 uH(}oOpManuio, OOBIYHO K HeMy MpuOerarmT cpazy Imocjiae padoThl €O
CHUCKAMHM JIMTEPATypbl U KaTajoramMu, B pe3yjbTaTe TAaKOro MPOCMOTpa YHUTATEIb
yCTaHaBJIMBAET, KAKHE U3 UCTOYHUKOB OYIyT MCIIOIb30BaHbI B JajbHENIIEH padoTe;

- O03HAKOMHTEJIbHOE — TOJIPa3yMEBAET CIUIOIIHOE, JOCTATOYHO MOAPOOHOE
POUYTEHUE OTOOPAHHBIX CTaTe, rJ1aB, OTAEIbHBIX CTPAHULL; LETb — TO3HAKOMUTHCS C
XapakTepoM HHQPOpMALMM, Y3HAaTh, KaKW€ BOIMPOCHl BBIHECEHBI aBTOPOM Ha
pPaccMOTpEHHUE, TPOBECTH COPTUPOBKY MaTepHaa;

- M3y4alllee — MPEAnoiaraeT JOCKOHAJbHOE OCBOCHHE Marepuana; B XOE
TAKOr0 YTEHHS MPOSBISAETCS JIOBEPUE UYWUTATENS K aBTOPY, 'OTOBHOCTH NPUHATH
U3JIO)KEHHYI0O HMH(pOpPMAIMIO, peaJu3yeTcs YCTaHOBKAa Ha MPEIeNIbHO IOJHOE
MOHMMAaHHUE MaTepuania;



- AHAJIMTUKO-KPUTHYECKOE U TBOPYECKOE UTEHHE — JIBA BHUJIAa UTCHUS OJIM3KHUE
MEXTy CO0O0# TeM, UTO YIaCTBYIOT B PEIICHUH HCCIICIOBATEIHCKUAX 3a71a4.

[IepBbIii W3 HUX MOPEANOJAracT HAMNpPAaBICHHBIM KPUTUYECKUN aHaIU3, Kak
caMmoi mH(pOpMaIUM, TaK U CIIOCOOOB €€ MOJIyYeHHUs U MOJIadyd aBTOPOM; BTOpOE —
MOWCK T€X CYXJICHUU, (aKTOB, IO KOTOPHIM, WJIH, B CBS3U C KOTOPBHIMH, YHTATEIh
CUMTAET HY>KHBIM BBICKa3aTh COOCTBEHHBIE MBICIIH.

N3 Bcex pacCMOTPEHHBIX BUIOB UTCHHSI OCHOBHBIM JJISI ACHUPAHTOB SIBJISACTCS
U3ydarouee — MIMEHHO OHO IO3BOJISIET B padoTe ¢ y4eOHOM M HAYYHOU JUTepaTypou
HaKaIuIuBaTh 3HAHUS B Pa3IUYHBIX 00JIacTAX. BOT moyemMy MMEHHO 3TOT B YTCHUS
B paMKax 00pa3oBaTeIbHOMN JAEATEILHOCTH JOJIKEH OBITHh OCBOCH B MEPBYIO OYEPEIbh.
Kpome Toro, mpu OBIaJeHWHM ITAaHHBIM BHJIOM YTCHHS (DOPMHUPYIOTCS OCHOBHBIC
MpueMbl, ToBblawmue 3QPEeKTUBHOCT, paboThl ¢ TekcToM. HaydHas meTonuka
paboThl C JIUTEPATYpOl MpeaycMaTpuBaceT TakKe BEICHHUE 3allMCH ITPOUYUTAHHOTO.
DOTO MO3BOJISIET TMPUBECTM B CUCTEMY 3HAHUS, IIOJYyYCHHbIC TMPU YTCHUH,
COCpPEJIOTOYNTh BHUMAHNE Ha TJIABHBIX MOJOXKCHUAX, 3a(pUKCUPOBATh, 3aKPEIUTh UX
B [IaMSATH, a TP HEOOXOAMMOCTH BHOBb OOPATUTHCS K HUM.

OCHOBHBIE BUJIbI CHCTEMATU3UPOBAHHOM 3aMKMCH TPOYUTAHHOTO:

AHHOTHpPOBAHUE — TPEACIBHO KPATKOE CBS3HOE OIMUCAHUE MPOCMOTPEHHOMN
WM TPOYMTAHHOM KHUTH (CTaTbU), €€ COJepKaHHsi, MCTOYHHMKOB, XapakTepa H
Ha3HAYCHMS.

[InanupoBaHWe — KpaTKas JOTMYECKash OpraHu3alMs TEKCTa, pAacKpbIBAIOIIas
COJIEpKaHKE U CTPYKTYPY U3y4aeMOT0 MaTepuara.

Te3upoBaHue — JIAKOHMYHOE BOCIPOU3BEACHUE OCHOBHBIX YTBEPXKICHHI
aBTOpa 0e3 mpuBJieueHUs (aKTUIECKOT0 MaTepHaa.

[{utrpoBaHue — JTOCIOBHOE BBHIMUCHIBAHUE U3 TEKCTA BBIICPIKEK, U3BJICUCHHUI,
HanOoJIee CYIMECTBEHHO OTPAKAIOIIUX TY WIIM MHYIO MBICIb aBTOPA.

KoHcriekTupoBaHrue — KpaTKOE M MOCIEA0BATEIILHOE U3JI0KEHUE COJCPKAHUS
pOoYUTaHHOTO. KOHCIEKT — CIOXKHBIN CIOCO0 M3IIOKEHUS COACP)KAHUS KHUTH WIIH
CTaTbU B JIOTHYECKOW TOCiIenoBaTebHOCTH. KOHCIEKT akKkyMymnupyer B cebOe
MPEbIYIIME BUJIBI 3alKCH, MO3BOJIIET BCECTOPOHHE OXBATUTH COJICP)KAHUE KHUTH,
ctatbd. [l0ATOMY yMEHHE COCTaBJISITh IUIAH, TE3UCHI, JEJIaTh BBIUCKA M APYrUe
3allMCH ONpPEACseT U TEXHOJIOTHIO COCTABICHUS KOHCIICKTA.

Kak mnpaBuibHO COCTaBISATh KOHCHEKT? BHHUMATENbHO MNpPOYUTANTE TEKCT.
YToyHUTE B CpaBOYHOU JIUTEpaType HEMOHsATHHIE cioBa. [Ipu 3anucu He 3a0yabTe
BBIHECTH CIPABOYHBIC JAHHBIC HA TOJISI KOHCIEKTA. BhIIEnuTe TiIaBHOE, COCTaBbTE
IJIaH, MPEICTABISIOMNN CO0O0M MepeueHb 3arojOBKOB, IMOJ3aroj0OBKOB, BOIPOCOB,
MOCJIE0OBATEILHO PACKPHIBAEMBIX 3aT€M B KOHCIEKTE. IJTO TIEPBBIA 3JIEMEHT
KOHCTEKTa. BTOPBIM 3JIEMEHTOM KOHCIIEKTa SIBJISIFOTCSI T€3UCHI. Te3HC - 3TO KpaTKo
chOpMyIMPOBaHHOE TOJNOXKeHUe. JlJig Jydiero ycBOGHUS W 3allOMUHAHUS
Marepualia CiaeAyeT 3aluChbiBaTh TE3UChl CBOMMHU CIIOBaMH. T€3UCHI, BBIIBUTAEMBIE B
KOHCHEKTE, HY>)KHO JI0Ka3bIBaTh. [I03TOMY TpeTuil 3I€MEHT KOHCIEKTa - OCHOBHBIC
JIOBOJIbI, JIOKA3bIBAIOIIME HCTUHHOCTH paccMaTpuBaeMoOro Te3uca. B KOHCHekTe
MOTYT OBITh TIOJIOKEHUSI U TPUMEPHI. 3aKOHCIIEKTUPYHUTE MaTepHall, YETKO CIEIYs
NyHKTaM IulaHa. [Ipyu KOHCNEKTUPOBAHUM CTapaMTECh BBIPA3UTh MBICIb CBOUMU
CJIOBaMU. 3aMuCH CIEAYET BECTH YETKO, SICHO. [ paMOTHO 3amUCHIBAUTE IIUTATHI.
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[utupysi, YYUTBIBAMTE JAKOHHUYHOCTh, 3HAYMMOCTh MbICIU. I[lpu odopmieHuu
KOHCTIEKTa HEOOXOAMMO CTPEMHUTHCS K €MKOCTH KaXKJIOro MpeasiokeHus. MbIcau
aBTOpa KHHUTH CJIEAYyeT H3jlaraTh KpaTKo, 3a00TACh O CTUJIE W BBIPA3UTEIBLHOCTH
HamyucaHHOTO. YMCIIO JIONMOJHUTEIBHBIX JJIEMEHTOB KOHCIIEKTAa JOJDKHO OBIThH
JIOTUYECKH OOOCHOBAHHBIM, 3aIlMCHU JIOJDKHBI PACHPENENIAThCS B  OINpeIeIeHHON
MOCJICI0OBATEILHOCTH, OTBEYAIOIICH JIOTMYECKOH CTPYKType mNpousBeaeHus. Jlis
YTOYHEHUS U JOTIOJTHEHUS HEOOXOMMO OCTABIISITH TOJIS.

KoncnektrpoBanue —HanboJeecioXHbIN 3Tan padoThl. OBIaJicHUE HaBBIKAMHU
KOHCTICKTUPOBAaHUSI TPeOyeT OT acHupaHTa IeJICYCTPEMJIEHHOCTH, IMOBCEIHEBHOM
caMoCTOsITeIbHOM PaboThl. KOHCIIEKT yCKOpsIET MOBTOPEHHE MaTepHana, SKOHOMHUT
BpeMs TIPH TIOBTOPHOM, IIOCJE OIPEACICHHOTO IepephiBa, OOpAIEHUU K YKe
3HAKOMOW paboTe. YUuThIBas MHANBUAYATbHBIE OCOOCHHOCTH Ka)JOTO aclHpaHTa,
MOXHO J1aTh JIMIIb HEKOTOphIe, Haubojee omnpapaaBiiue ceds oOIMe npaBuia, €
KOTOPBIMH TIPETIOIaBaTeIb U 00s13aH MTO3HAKOMHUTH aCITUPAHTOB:

1. I'maBHOE€ B KOHCIIEKTE HE 00BEM, a cojaepkaHue. B HEeM JOJKHBI OBITh
OTPa)KEHBI OCHOBHBIC NMPUHIUITHATILHBIE TIOJIOKEHNS HCTOYHUKA, TO HOBOE, YTO BHEC
€ro aBTOp, OCHOBHBIE METOJIOJIOTUYECKHE IOJIOKECHHS PabOThl. YMEHHE H3JlaraTh
MBICJIM aBTOpa CXaTO, KPAaTKO U COOCTBEHHBIMHU CJIOBAaMU HPHUXOJIUT C ONBITOM U
3HaHUSAMH. Ho MX HAKOIJICHHIO TIOMOTaeT COOJIIOJICHHE OJTHOIO BaXKHOTO IpaBHIIA —
HE TOPOIUTHCS 3aMHUCHIBATH MPH MIEPBOM K€ YTCHUH, BHOCUTHh B KOHCIICKT JIUIIH TO,
YTO CTaJO SICHBIM.

2. ®opma BeleHHs KOHCTIEKTa MOXKET OBITh caMOi pa3HOOOpa3HOM, OHA MOYKET
W3MCHSATHCS, COBEPIICHCTBOBAThCS. HO HayMHATBCSA KOHCIIEKT BCETla JOKEH C
yKa3aHUs MTOJIHOTO HANMEHOBAaHMS paOOThI, (DaMIIIUK aBTOpa, TOJa M MECTa U3aHUs;
IIUTAThl OEPYTCS B KaBBIUKHU C 0013aTeIIbHON CCHIIKOW HAa CTPAHUITY KHUTH.

3. KoHcmekT He J0mkKeH OBITh «CJIENBIM», OE3JIUKHM, COCTOSIIUM W3
CIuIomHoOro Tekcra. Oco00 BakKHBIE MECTa, SPKHUE MPUMEPHI BBIICISIOTCS I[BETHBIM
MOAYEPKUBAHUEM, B3STHEM B paMOYKy, OTTCHEHHEM, TIOMETKAaMH Ha IOJIX
CIeIUAJIbHBIMKM 3HaKaMH, YTOOBI MOXKHO OBIJIO OBICTPO HAWTH HY)KHOE MOJIOKEHUE.
JlonoytHUTENbHBIE MaTEPHANBl U3 IPYTHX UCTOYHHUKOB MOXKHO JlaBaTh Ha TOJIAX, TJIC
3aIMCBIBAIOTCS CBOU CYXKJCHHUS, MBICIH, IMOSBUBIIMECS YK€ IIOCIE COCTaBIICHHS
KOHCIIEKTA.
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IHHOATOTOBKA K ITPAKTUKO-OPUEHTUPOBAHHbBIM 3AJTAHUAM

[IpakTHKO-OpUEHTUPOBAHHBIEC 3a/IaHUsI BBICTYIAIOT CPEJACTBOM (POpMUPOBaHUS
y aclMPaHTOB CHUCTEMbl MHTETPUPOBAHHBIX YMEHHUM W HABBIKOB, HEOOXOMAUMBIX IS
OCBOCHMSI MPOPECCUOHAIBHBIX KOMIETEHIMI. ODTO MOTryT OBITh CHUTYallHH,
TpeOyromue  NPUMEHEHUS  yMEHMH W HaBBIKOB,  CHEUU(UYHBIX  JIJIS
COOTBETCTBYIOMIETO TTpodriist oOydeHwus (3HaHUSI CONECPKAHUS MIPEAMETA), CUTYaIIHH,
TpeOyrolne OpraHu3alui JEATEIbHOCTH, BBHIOOpa €¢ ONTUMAJbHOW CTPYKTYPHI
JUYHOCTHO-OPUEHTUPOBAHHBIX CUTYyallMil (HAXO0XKIEHHE HECTAaHJAPTHOrO crocoda
pELICHMUS).

Kpome 3TOro, oHM BBICTYHAIOT CPEACTBOM (OPMHUPOBAHMS y ACHUPAHTOB
YMEHHM ONpEeneNsiTh, pa3padaThiBaTh U MPUMEHSTh ONTHMAJIbHBIE METO/AbI PELICHHUS
npodeccnoHanbHbIX 3a7a4. OHU CTPOSITCS HA OCHOBE CUTYyallMid, BOSHHMKAIOIIMX HA
pa3NUYHBIX YPOBHSAX OCYLIECTBICHUS NPAKTUKH M (DOPMYJIHPYIOTCS B BHJIE
IIPOU3BOICTBEHHBIX OPYUECHU (3a0aHUi1).

[lonq DPaKkTUKO-OPUEHTUPOBAHHBIMHM 33JJaHUSAMH TMOHUMAIOT 3aJauyd U3
OKpYXaIoLel JEeMCTBUTEIBHOCTH, CBSI3aHHBIE C (DOPMUPOBAHMEM MPAKTHUYECKUX
HAaBBIKOB, HEOOXOJMMBIX B MOBCEIHEBHOH *U3HU, B TOM YHCJE C HUCIIOJIb30BAaHHEM
JIEMEHTOB ITPOU3BOJCTBEHHBIX ITPOLIECCOB.

[lenb NpPaKkTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM — MNPUOOPETEHHWE YMEHHH U
HABBIKOB MPAKTUYECKOUN AEATEIBHOCTH MO U3y4aE€MOW TUCIUTLINHE.

3agauu MPaKTUKO-OPUEHTUPOBAHHBIX 3aJJaHUN:

- 3aKpeIUIeHne, YIIIyOJIeHHe, pacCIIMPEHUE U JeTalu3aluns 3HaHU acllipaHTOB
IIPU PELIEHUN KOHKPETHBIX 3a/1a4;

- pa3BUTHE NO3HABATEIBHBIX CIIOCOOHOCTEHN, CAMOCTOATEIbHOCTH MBIILJICHUS,
TBOPYECKOW AKTUBHOCTH;

- OBJIaJICHUE HOBBIMH METOJaMU M METOJMKAMU M3YyUYEHUsS] KOHKPETHOU
y4eOHOUN AUCITUTUTHHBL;

- 00y4eHure prueMaM pelIeHHs MPaKTUYECKUX 3a7ay;

- BbIpa0OTKa CIIOCOOHOCTHU JIOTMUECKOTO OCMBICIICHUS MTOJIYY€HHbBIX 3HAHUN
JUTSl BBITIOJTHEHUS 3a/1aHU;

- o0ecrieyeHrne palMoOHAIBbHOTO COYETaHUs KOJUIEKTUBHON M MHAWBUIyaJIbHOM
dbopm oOyueHus.

BaXHBIMU OTJIMUUTEIBHBIMU OCOOEHHOCTSIMU MPAKTUKO-OPHUEHTHPOBAHHBIX
3aJlaHds OT CTAHJAPTHBIX 3a7ad (MPEIMETHBIX, MEXKIPEAMETHBIX, MPUKIIATHBIX)
SBJIFOTCS:

- 3HA4YMMOCTh (ITO3HaBaTelibHAs, NpodeccruoHanbHasA, OOMIEKYJIbTypHas,
COLIMAJIbHAS) TMOJY4YaeMOTO pe3yJibTara, 4YTO OOECHeYMBAET MO3HABATEIbHYIO
MOTHBAIIMIO 00YYaIOLIEToCs;

- ycJOBHME 3aJaHus cHOpPMYJIMPOBAHO KaK CIOKET, CUTYyalUs WK Mpoliema,
JUTSL pa3pelieHusl KOTOpOi HEOOXOAMMO HMCIOJIb30BaTh 3HAHMS U3 Pa3HBIX Pa3JeioB
OCHOBHOI'O MIPEIMETa, U3 APYroro npeaMera Wik U3 *KU3HHU, HA KOTOPbIE HET SIBHOTO
yKa3aHUs B TEKCTE 3aJaHUS;
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- UHQOpMaLKs U JaHHbIE B 33JaHUU MOTYT OBITH MPEICTaBICHBI B PA3IMYHON
dopme (pucyHok, Tabmuma, cxema, auarpamma, rpaguk u T.4.), YTO MOTpedyer
pacro3HaBaHus 0ObEKTOB;

- yKazaHue (SIBHO€ WJIM HESBHOE) OO0JIACTH TPHUMEHEHHUs pe3ylbTaTa,
HOJYYEHHOTO MIPH PEIICHUH 3a/1aHusl.

KpoMme BbIZENIEHHBIX YEThIPEX XapaKTEePUCTHK, MPAKTHKO-OPUEHTUPOBAHHBIC
3aJlaHUs UMEIOT CIIeIyIoIue:

1. mo cTpyKType 3T 3aJaHusl — HECTaHAApPTHBIE, T.€. B CTPYKTYpE 3aJaHus He
BCE €r0 KOMIIOHEHTHI TIOJTHOCTHIO OMPE/ICIICHBI;

2. Hanu4uMe WM30BITOYHBIX, HEJOCTAIONIMX WA MPOTUBOPEUYUBBIX JAHHBIX B
YCIIOBUH 3aJaHMsI, YTO IPUBOIUT K 00BEMHOIN (OPMYITUPOBKE YCIOBHS;

3. HUIMYME  HECKOJIbKMX  CHocoOOB  pemieHHs — (pa3iuyHas  CTENeHb
paIMOHATBHOCTH), IPUYEM JaHHBIE CTIOCOOBI MOTYT OBITh HEM3BECTHBI YUAIIUMCS, U
UX MOTPeOyeTCsl CKOHCTPYHPOBATh.

[Ipy  BBINOJHEHMM  NPAKTUKO-OPUEHTUPOBAHHBIX  3aJaHUMl  clexyeT
PYKOBOJICTBOBATHCSI CAEAYIOLIUMHU OOIIMMH PEKOMEHIALIUSMU:

- 7S BBINOJHEHUS NPAKTHKO-OPUEHTUPOBAHHOTO 3a/JaHUsA HEOOXOIUMO
BHUMATEJIBHO TPOYMTATh 3aJaHUE, T[OBTOPUTH JIEKIMOHHBIM MaTepuan [0
COOTBETCTBYIOIIEH TeMe, W3YYHTh pPEKOMEHAYEMYIO JUTEparypy, B T.4.
JIOTIOTHUTEIBHYIO;

- BBIMOJTHEHHUE MPAKTHKO-OPUEHTUPOBAHHOTO 33/J1aHUS BKIIIOUAET MOCTAHOBKY
3aJa4uM, BBHIOOp croco0a pelleHus 3aJaHusi, pa3padO0TKy alrOpuTMa MPAKTUYECKUX
NEHCTBUI, MPOrpaMMbl, pEKOMEHAALINN, CLIEHApUs U T. I1.;

- €CJIM TPAaKTHUKO-OPUEHTUPOBAHHOE 3a/laHuE BBIJACTCS 110 BapuUaHTaM, TO
IOJyYUTh HOMEpP BapHaHTa MCXOAHBIX JaHHBIX Y TMPENojAaBarelis; €ClIU HeT
BapHaHTOB, TO HY)XHO IMOJ00paTh UCXOAHBIE JAHHBIE CAMOCTOSITENIbHO, MCIIOJIb3YS
pa3iryYHble HCTOYHUKU HH(OPMALINH;

- JUIA  BBIIOJIHEHUS  TMPAKTUKO-OPUEHTHPOBAHHOTO  33/JaHUS  MOXKET
UCTIONb30BAaThCS METOJA MaiblX Tpynm. PaboTa B MamblX Tpymmax MpeArnojaraet
pelleHne OMpeeIeHHBIX 00pa30BaTeNbHBIX 33/1ad B paMKaxX HEOONBIIUX TPYII C
MOCTEAYIONUM O00CY)K/IEHHEM TOJIYYCHHBIX PEe3ylbTaTOB. DTOT METOJ pPa3BUBAET
HABBIKU COTPYIHUYECTBA, TOCTIKEHUS KOMIPOMHUCCHOTO PEIICHHSI, aHATUTHUECKHE
CIIOCOOHOCTH.
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ITPAKTUKO-OPUEHTUPOBAHHBIE 3A TAHUA

1. IlpoBeauTe TMATHOCTUKY CTHJISI 1€ I0BOI0 OOLIIEHHS.

Hncmpyxyus. C TIOMOILIBIO 3TOrO TECTA Bbl MOXKETE OLIEHUTh CBOM CTUIIb J1€JI0BOTO
o6menus. Bam npepoxkeno 80 yrBepkaeHuid. M3 kax a0 mapsl BEIOEPUTE OJHO — TO, KOTOPOE,
KaK BbI CUMTaeTe, Hanbojee COOTBETCTBYET BalleMy rnoBeneHnio. OOparute BHUMAHHUE Ma TO, YTO
HU OJIHA Iapa He JOJDKHA OBITh MponylieHa. TecT mocTpoeH TakuM 00pa3oM, 4TO HU OJTHO U3
MPUBEICHHBIX HIKE YTBEPKACHUHN HE SBISETCS OLMIUOOYHBIM.

. S1 mo0Gm10 NeicTBOBATS.

. 51 paGoTaro Hax pereHueM MpooIeM CUCTEMAaTHIECKUM 00pa3oM.

. 51 caurato, 4To paboTa B KOMaHIax Oosee 3¢ dheKTUBHA, YeM Ha HHINBHIYJIbHON OCHOBE.
. MHe o4eHb HpaBATCSA pa3IMYHbIC HOBOBBEICHHS.

. 51 GonbIie HHTEPECYIOCH OYIYIIUM, YEM MPOIILIBIM.

. 51 ouens M0G0 pabOTATH C TIOABMH.

. 51 mo6uto MpUHUMATh y4acTUE B XOPOILO OPraHU30BaHHBIX BCTpEYaXx.

. J171st MEHS OY€Hb BaKHBIMU SIBIISTFOTCSI OKOHYATEIIbHBIE CPOKH.

. 51 IpOTHUB OTKIIAABIBAHUN U IIPOBOJIOYEK.

10. A1 cumrato, 4TO HOBBIE UJEU JAOJKHBI OBITh IPOBEPEHBI MPEXKAE, YeM OHM OyIyT NIPUMEHSITHCS
Ha IIpaKTHUKe.

11. 4 oveHp OO0 B3aUMOCHCTBOBATH C APYTHMMHU JIIOJBMH. JTO MEHS CTUMYJIUPYET H
BJIOXHOBJISIET.

12. 41 Bcernma craparoch UCKaThb HOBBIE BO3MOKHOCTH.

13. 4 cam m100I0 yCTAaHABIMBATH LIEJH, IJIAHBI U T.11.

14. Ecnu st yT0o-1100 HaYMHAIO, TO JOIEIBIBAIO ITO 0 KOHIIA.

15. O6b1YHO M cTaparoCh MOHATH SMOIMOHAIBHBIE PEAKIIMH JPYTHX.

16. I coznaro mpoOIEeMBbl IPYTHUM JIFOISM.

17. 51 Hajgeroch MOMYYHTh PEAaKIMI0 IPYTUX Ha CBOE MOBEICHHE.

18. 51 HaxoXy, 4TO JAEHCTBUS, OCHOBAHHBIC HAa NMPUHIIMIIE «IIAr 3a [IaromM», SBISIOTCS OYEeHb
3 PEKTUBHBIMH.

19. A1 nymaro, 4TO XOpOIIO MOTY IMOHUMATh MOBEIEHUE M MBICIN JPYTHUX.

20. 51 nmro61r0 TBOPYECKOE pelIeHHne MPoOIeM.

21. 51 Bce BpeMs CTPOIO IUIaHBI Ha Oyay1iee.

22. 51 BOCHpUMMYHB K HY’KJIaM APYTHUX.

23. Xopoliee MmIaHUPOBAHUE — KIIIOY K yCIIEXY.

24. MeHnst pa3apakaeT CIHIIKOM ITOIPOOHBIN aHAIIN3.

25. 5l ocraroch HEBO3MYTUMBIM, €CIIM HAa MEHS OKa3bIBAIOT JABJIICHHUE.

26. 5] oueHb LEHIO OIIBIT.

27. 5l npucIynIMBaOCh K MHEHUIO JPYTHUX.

28. I'oBopsT, 4TO 51 OBICTPO COOOpaNkKaro.

29. CoTpyAHHUYECTBO SABISCTCA Ul MEHS KIHOUYEBBIM CIIOBOM.

30. S ucnonp3yro JOTUYECKHE METOMBI JJISl aHajIh3a albTepHATHUB.

31. S mo6nro, KOraa OJHOBPEMEHHO y MEHS MIYT Pa3HbIe MPOCKTHI.

32. Sl noctosiHHO 337110 ceOe BOMPOCHI.

33. [lenas 4yTo-1100, 5 TEM CaAMBIM YUyCh.

34. Ilonarato, 4T0 sI pyKOBOACTBYIOCh PAacCyIKOM, a HE SMOLMSIMHU.

35. 4 mory npeackas3arh, Kak Ipyrue OyIyT BeCTH ceOsi B TOM WIIM HHOUM CUTYaIlNH.
36. I He 10610 BAABATHCA B JCTAIIH.

37. Ananu3 Bceraa JOJKEH MPeIIeCTBOBATH JCHCTBUSIM.

38. Sl cnocoOeH OLeHUTH KIUMaT B TPyMIIE.

39. ¥V MeHs ecTh CKIIOHHOCTb HE 3aKaHUMBATh HauaThIe JIeTa.

40. 51 BocpuHUMaI0 ce0s KaK PEHIUTEIbHOTO YeIO0BEKa.

41. 51 nury Takue nena, KOTopble OpocaloT MHE BBI3OB.

OO NOUTD WN -
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42. 51 OCHOBBIBAIO CBOM JICHCTBUS HA HAOMIOICHUSX U (haKTax.
43. 51 MOTY OTKPBITO BBIPA3UTh CBOM YyBCTBA.
44. 51 nrobmo GopMyTHpOBaTh W OMPEICNIATh KOHTYPhI HOBBIX MPOEKTOB.
45. 51 oueHpb OO0 YUTATH.
46. S BocripuHUMAaKO ce0s Kak 4eJI0OBeKa, ClIOCOOHOTO HHTEHCU(PHUIIMPOBATH, OPTraHH30BATh
JEATEeIILHOCTD IPYTHX.
47. 51 ne 000 3aHUMATHCSI OJTHOBPEMEHHO HECKOJIBKHMHU BOIIPOCAMHU.
48. 51 mo6mt0 1oCcTUraTh MOCTABJICHHBIX IENEH.
49. MHe HpaBUTCs y3HaBaTh YTO-JIMOO O IPYTHX JIFOJISX.
50. S mobiro pazHooOpaszue.
51. ®aKThI TOBOPSAT CaMH 3a ceOsl.
52. 51 ucnonb3yro cBO€ BOOOpPaKEHHE, HACKOIBKO 3TO BO3MOKHO.
53. Mens pasapakaeT AnuTeNbHas, KPONoTiauBas padora.
54. Moii MO3T HUKOTIa HE TIepecTaeT padoTaTh.
55. BaxnHoMy penieHuo mpeamecTByeT MOAroTOBUTEIbHAsT padoTa.
56. S rmy©0KO yBEpEH B TOM, UTO JIFOAH HYXAAIOTCSA APYT B Apyre, 4TOOBI 3aBEpIIUTH padoTy.
57. 51 0OBIYHO PUHUMAIO pelIeHHe, 0c000 HE 3aJyMBIBASICh.
58. DMo1uM TONBKO CO3AaI0T MPOOIEMBI.
59. S mr00ir0 OBITH TAKKMM K€, KaK JIPyTHE.
60. 5 He Mory ObICTpO MPUOABUTH MATHAALATH K CEMHAIIATH.
61. Sl npuMepsII0 CBOM HOBBIE UJEH K JIFOISM.
62. 51 Bepto B HAYYHBIN MTOIXOI.
63. 5 nro0itr0, KOraa JAeio CAaelIaHo.
64. XopoIlre OTHOIICHUS HEOOXOIUMBI.
65. 51 uMIyJIbCUBEH.
66. 51 HOpMaJIbHO BOCHPUHUMAIO Pa3IMYMsl B JIIOJSX.
67. O61enue ¢ IpyruMH JII0AbMHU 3HAYUMO caMo I10 cebe.
68. JIt06110, KOTrJa MEHSI MHTEJUIEKTYaIbHO CTUMYJIMPYIOT.
69. S m00ir0 OpraHU30BBIBATH YTO-TH0O.
70. 5l yacTo mepeckakuBaro ¢ OJHOTO Jelia Ha JPYToe.
71. O0menne u paboTa COBMECTHO C JAPYTMMH JIIOJIBMH SIBJISIFOTCSI TBOPYECKUM ITPOIIECCOM.
72. CamoakTyanu3anus sBIsSeTCs KpailHe BaXKHOW JJIS MEHSI.
73. MHe oueHb HPaBUTCS UTPATh UICSIMU.
74. 51 He m00ITI0 TTIOTYCTY TEPSTH BpEMs.
75. 51 mro6iro menarh TO, YTO Y MEHS IMOTYyIaeTCs.
76. B3aumMoaeiCTBYsl C APYTUMH, 51 yUYCh.
77. AGCTpaKIIMy UHTEPECHBI JITIST MEHSI.
78. MHe HpaBsTCS IeTalu.
79. 51 mo6a10 KpaTKoO MOABECTH UTOTH, IPEXJE YeM NPUITH K KaKOMY-JIMOO YMO3aKIIOYEHHIO.
80. A mocrarouHo yBepeH B cebe.
Obpabomxa pe3yibmamos.
OO0BeauTe Te HOMEpA, Ha KOTOPBIE BBl OTBETHIIH MOJIOKUTEIBHO, U OTMETHTE UX B MPHUBEICHHOMN
Hwke Tabnuue. [locuntaiiTe KOIMYECTBO OAIIIOB MO KaXA0MY CTHIIIO (OJIMH MOJOKUTENIbHBIN OTBET
paBeH 1 6amny). Tot cTuib, 10 KOTOPOMY Bbl HAOpaJi HauOoJIbIIEE KOJIUUECTBO OaIOB (10
OJIHOMY CTHITIO HE MOXKeT ObITh Oosiee 20 GamioB), HauboJIEe MPEANOYTUTEIICH AJIs Bac.
Ecnu Bbl HaOpanu o JMHAKOBOE KOJWYECTBO OAJIJIOB MO IBYM CTHJISIM, 3HAYUT, OHU 00a MPUCYIIIH
BaM.
Knrou
Cmunv 1: 1,8, 9, 13, 17, 24, 26, 31, 33, 40, 41, 48, 50, 53, 57, 63, 65, 70, 74, 79.
Cmunw 2: 2,7, 10, 14, 18, 23, 25, 30, 34, 37, 42, 47, 51, 55, 58, 62, 66, 69, 75, 78.
Cmuns 3: 3, 6, 11, 15, 19, 22, 27, 29, 35, 38, 43, 46, 49, 56, 59, 64, 67, 71, 76, 80.
Cmunw 4: 4,5, 12,36, 20, 21, 28, 32, 36, 39, 44, 45, 52, 54, 60, 61, 68, 72, 73, 77.

14



Hnumepnpemayus peszynrbmamos

Cmuns | — opueHTays Ha JeiicTBHE. XapaKTepHO 00CYXIEHUE pe3yIbTaTOB, KOHKPETHBIX
BOIIPOCOB, TOBEICHUS, OTBETCTBEHHOCTH, OIIBITA, AOCTIKCHUH, pemieHuid. JIroau, Biageromume 3THM
CTUJIEM, MParMaTUYHbI, IPSIMOJUHENHBI, PEIIUTEIbHBI, JErKO MEePEKII0Ua0TCs C OJTHOT0 BOIIpoca
Ha IPYTOM.

Cmune 2 — opueHTanus Ha Ipouecc. XapakTepHo oOcyxaeHue (GaKkToB, MPOLEAyPHBIX
BOMNPOCOB, TUIAHWPOBAHUS, OpPraHU3allud, KOHTPOJIMPOBAHUA, AeTajeil. YenoBek, BiaICIOUMil 3TUM
CTUJIEM, OPUEHTHUPOBAH Ha CUCTEMAaTUYHOCTD, IMOCIEI0BATEIbHOCTD, TIIATEILHOCTh. OH YecTeH,
MHOT'OCJIOBEH U MaJIO SMOILIMOHAJIEH.

Cmuns 3 opueHTauusl Ha JroJei. XapakTepHO OOCYKICHHE YeJIOBEYECKHX HYKI, MOTHBOB,
YYBCTB, «JlyXa pabOThl B KOMaH/ie», IOHUMaHHUs, COTPYAHHUYECTBA. JIF0aU 3TOTO CTUIIA
AMOLMOHAJIbHBI, YYBCTBUTEIIbHBI, YMEIOT COTIEPEKUBATH OKPYIKAIOIIUM.

Cmunbe 4 — opueHTalMs Ha NEPCIEKTUBY, Ha Oyaymee. JIFosM 3TOTO CTHIISI IPUCYIIIE
00cyxaeHue KOHLENIHHI, OOIBIINX IIaHOB, HOBOBBEJICHU, PAa3IMYHBIX BOIIPOCOB, HOBBIX
METOJ0B, anbrepHaTuB. OHM 00JIaIaAI0T XOPOIIUM BOOOpaKeHUEM, MTOJIHBI UeH, HO MaJlo
PEaTUCTUYHBI U IOPOH UX CIOKHO MOHSITH.

3aaHus:
a) Ha ocHOBe caMOIMarHOCTUKH OTIPEICIIUTE CTUIIb ICJIOBOTO OOIICHUS

0) [lalite 060CcHOBaHHE PEKOMEHIAIUI IO COBEPIIEHCTBOBAHHUIO JIEIOBOTO OOIIECHHUS.
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MOJAIOTOBKA K IPOMEXYTOYHOMN ATTECTAIIUU

[Ipu moaroToBke K 3auemy mo naucuuriuHe «Cpedcmea KOMMYHUKAyuu 8
YuebHOU U npogeccuoHanbHOU desimenbHoCmuy 00ydaromeMycsi peKOMEHyeTCs:

1. MOBTOPUTH TPOWICHHBI MaTepWal M OTBETHTh HA BOIPOCHI, MUCIOJB3YS
KOHCHEKT W MaTrepuanbl JeKiud. Eciu no kakuM-mubo BOMpocaM y aclupaHTa
HEJI0OCTaTOYHO WH(OpPMAITMHU B JICKITMOHHBIX MaTepHaiaXx, TO HEOOXOIUMO TOTyUUTh
uHGOpPMAIIMI0O W3 Ppa3JaTOYHBIX MAaTepUaloB W/MIU Y4YEOHHUKOB (JUTEpaTyphl),
PEKOMEHJIOBAaHHBIX JJIsl HM3y4YeHUs AUCUUILINHBL «Cpedcmea KOMMYHUKAyuUu 8
VUebHOU U NPohecCUOHATILHOU 0esIMebHOCU.

[lenecooOpa3Ho  Takke  JOMOJHHUTH  KOHCIEKT  JICKIUH  Haumbosee
CYIIIECTBEHHBIMU Y BaKHBIMU TE3WCAMH JJIsl PACCMAaTPHUBAEMOT0 BOTIPOCA;

2. TIPU U3yYE€HUH OCHOBHBIX W JOMOJIHUTEIBHBIX HCTOYHUKOB MH(OpMAINH B
paMKax BBITIOJIHEHUS 3a/IaHUM Ha 3aueme 0C000€ BHMMaHHE HEOOXOIUMO YACIHSTh
cXemaMm, pHUCYHKaM, TpadukaM W APYTHM HLIIOCTpAIlUsAM, TaK Kak I0J0OHBIC
rpaguvecKue MaTepuaibl, KaKk MPaBUI0, B HATISATHOW (DOpME OTpakaroT TIIaBHOE
COJIEp>KaHUE U3y4yaeMOro BOIPOCa;

3. MpU U3yYEHUHU OCHOBHBIX M JIOMOJIHUTEIHHBIX HCTOYHUKOB MH(POPMAIH B
pamMKax BBIMOJTHEHUSA 3aJaHWid Ha 3ayeme(B CIIy4asX, KOIJla OTCYTCTBYET
WLTIOCTPATUBHBINA MaTepHrai) 0co00e BHUMaHNEe HE0OX0IuMO O0paIiaTh Ha HATUIHE
B TEKCTE CJIOBOCOYETAHUM BUA «BO-TIEPBBIX», «BO-BTOPBIX» U T.J., a TAKXE 1e(PUCOB
U MepevyrciieHni (IU(PPOBBIX WM OYKBEHHBIX ), TaK KaK 9TU MPU3HAKHU, KaK MPABUIIO,
MO3BOJISIIOT CTPYKTYPUPOBATh OTBET HA MPEAJIOKEHHOE 3a/IaHHE.

[Tomo6HYI0 TEKCTOBYIO CTPYKTYpPH3alMIO MaTepuaja CiIyliaTeib MOXKET
TpaHC(HOPMHUPOBATH B PUCYHKH, CXEMbI U T. I. JJis O0jee KpaTKoro, HAarJsiTHOTO U
ya00HOT0 BOCTIPUSITHS (MILTIOCTPAIUH 11eJeCO00pa3HO OTPA3UTh B KOHCIIEKTE JICKITUN
— JTO TIO3BOJIMT OIEPAaTHUBHO M OBICTPO HAWTH, B CiIydae HEOOXOJAMMOCTH,
COOTBETCTBYIOIIYIO HH(POPMAITHIO);

4. crnemyeT Takke oOpamaTh BHUMaHWE MPU H3YyYEHUHW MaTepuanga s
MOJITOTOBKU K 3ayem)y Ha CIOBOCOYETAHMS BHAA «TAaKUM 00pa3OM»», «IOIBOMISI UTOT
CKa3aHHOMY» U T.II., TaK KaK 3TO MPU3HAKH BBIPAKCHUS TIABHBIX MBICJICH ¥ BHIBOJIOB
M0 U3y4aeMoOMy BOTIPOCy (IyHKTY, pa3zeny). B oTnenbHbIX cIydasx BBIBOJBI IO TEME
(pa3nmeny, riaBe) MO3BOJSIOT TMOJHOCTHIO MOCTPOUTH (BOCCTAaHOBUTH, BOCCO3/ATh)
OTBET Ha TOCTaBJIEHHBIM BOMpOC (3a7aHuE), TaK KakK CojAepk aT B ceOe OCHOBHBIC
MBICJIA U T€3UCHI JUIsl OTBETA.
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CnucoK UCNOJIB30BAHHBIX HCTOYHUKOB
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BBenenue

Camocmoamenvhana  paboma  aACRUPAHMOEE  MOXET  pacCCMAaTPUBATBCA  Kak
opraHu3anoHHas (GopMa OoOydeHHs - CHUCTEeMa IEeIarorudecKuX yCIOBHM, 00eCTIeYMBAIONIINX
ynpaBieHue yu4eOHOH AesITeNIbHOCThIO aCIUPAaHTOB IO OCBOCHUIO 3HAHWHM U YMEHUN B 00JIacTH
y4eOHON 1 HayYHOU JNesATeIbHOCTH 0€3 MOCTOPOHHEH OMOIIIH.
CamocrosiTenbHast paboTa acCmupPaHTOB MPOBOJUTCS C LENBIO:
- CHCTeMAaTH3allM{ M 3aKPEIUICHHs MOJyYEHHBIX TEOPETUUYECKHX 3HAHUN U MPAKTHYECKUX
YMEHUU CTYJIEHTOB;

- yrayOJieHus U pacIIMpeHHs TEOPETHYECKUX 3HAHUM;

- ¢dopMHpOBaHMS YMEHHH HCIOJIb30BaTh HOPMATHBHYIO, MPAaBOBYIO, CIIPABOYHYIO
JIOKYMEHTALMIO U CIIeIUaJIbHYIO JIUTEPaTypy;

- pa3BUTHA NO3HABATENIBHBIX CIIOCOOHOCTEH M aKTUBHOCTU CTYJEHTOB: TBOPUYECKOU
WHUIIMATUBBI, CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTHU U OPraHU30BaHHOCTH;

- (opMHUpPOBaHUS CAMOCTOATEILHOCTH MBIILJICHUS, CIIOCOOHOCTEH K caMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO M CAMOpeaIn3alliy;

- (dopMHpOBaHMS MPAKTHYECKUX (00IIEYyYEOHBIX U MPOPECCUOHATBHBIX) YMEHUN U
HaBBIKOB;

- Pa3BUTHUSUCCIICOBATEIBCKUX YMEHUM;

- TOJy4YeHHs  HaBBIKOB  3(()EKTUBHOM  CaMOCTOSTEIBHOM  HpodeccHOoHaTbHOU
(MpakTU4YeCKOH U Hay4YHO-TEOPETHUECKOI) NESITEIbHOCTH.
B yuebGHOM mporiecce BBIACTSIOT ABa BHIA CAMOCTOSITENBHON PaOOTHI:
- ayauTOpHas;
- BHeayJAUTOpHAs.
Ayoumopnas camocmoamenvras paboma 1O NUCUUIUIMHE BBINOJIHSIETCS Ha yueOHBIX
3aHATHUSAX I1OJ] HEMTOCPEICTBEHHBIM PYKOBOJICTBOM IPEIOAABATENs U IO €r0 3aJaHUI0.
Bueayoumopnaa camocmosamenvnas paboma - T1UIaHUpyeMmas ydyeOHas, y4eOHO-
uccieaoBaTeNbCcKas, Hay4dHO-HCCleloBaTeIbCcKass paboTa acHUpaHTOB, BBINNOJHSAEMAs BO
BHEAYIUTOPHOE BpEeMs MO 3aJaHUIO U IPU METOAMYECKOM PYyKOBOJCTBE MpENoaBares, Ho 06e3
€ro HeNoCPEICTBEHHOTO y4aCTHs.
CamocrositenbHast paboTa, HE MPEIyCMOTPEHHass 0Opa30BaTENbHOW MPOTPAMMON,
y4eOHBIM  IIJJAaHOM W y4eOHO-METOJMYECKMMHU  MarepuajiaMHd, pPAacKPBIBAIOIIUMH  H
KOHKPETU3UPYIOIMHUMHU X COJEPKAHUE, OCYIIECTBIIETCS acCIUPaHTaMU WHHUIIMATUBHO, C TETbIO
peanuzanu COOCTBEHHBIX YUECOHBIX U HAYYHBIX HHTEPECOB.
Jns Oonee 3(pPeKTUBHOTO BBHIMOJHEHUS CAMOCTOSTEIBHON pabOThl MO IUCHUILINHE
[penoiaBaTeslb PEKOMEHAYET aclUpaHTaM HMCTOYHHMKU M yuyeOHO-MEeTOJMYecKHUe MocoOus s
paboThl, XapakTepu3yeT Haubosee palMOHAIBHYIO METOJUKY CaMOCTOSTEIbHON paloTHl,
JIEMOHCTPHUPYET paHee BHINOJIHEHHbBIE aCTUPAHTaMHU PA0OTHI U T. II.
[TompasymeBaeTcsi HECKOJIBKO KaTerOpUid BHIOB CAMOCTOSITEIbHOM PabOThI acCIUPaHTOB,
3HAYUTEIbHAS YaCTh KOTOPBIX HAIJIAa OTPAKEHUS B TAHHBIX METOJUYECKUX PEKOMEHIAIUAX:
- paboTa ¢ UCTOYHUKAMH JIUTEPATYPHI U OPHUIMATBEHBIME TOKYMEHTaMHU (Ucnonb308anue
OUOIUOMEYHO-UHPOPMAYUOHHOU CUCTNEMDBL);

- BBINOJHEHUE 3aJJaHUIN JJII CAMOCTOSITENILHOW pabOThl B paMKaX y4eOHBIX JUCIUILINH
(pegpepamer, scce, Odomawnue 3a0anus, pewienus NPAKMUKO-OPUEHMUPOBAHHBIX
3a0anutl);
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- peamuzanMs ~ OJEMEHTOB  HAayYHO-IIEJAArOTWYeCKOW  TpakTHKu  (paspabomka
MemoOu4ecKux Mamepuaios, mecnos, memamuieckux nopmaeonuo),

- peanu3anus dJEMEHTOB HAYYHO-UCCIIEIOBATEIbCKOW MPaKTHKU (nodcomoska mekcmos

00K1a008, yuacmue 6 UCCied08aAHUSX).

OCOOEHHOCTBIO OpraHM3allid CaMOCTOSITEIBHON pPabOThl  aCHUPAHTOB  SBISETCA
HEOOXOJMMOCTh HE TOJBKO IIOATOTOBUTHCA K CjJade 3adera, HO M coOparh, OOOOIIUTH,
CHUCTEMAaTHU3UPOBATh, IPOAHATIU3UPOBATH HHPOPMALIMIO IO TEMaM JAUCIUILIHHBIL.

TexHonoruss oOpraHu3aluyd  CaMOCTOSITENIbHOM  pabOThl  acHUpPAHTOB  BKIIOYAET
MCIIOJIb30BaHNEe MH(POPMALIMOHHBIX U MaTEePUAJIbHO-TEXHHUYECKUX PECYpPCOB 00pa30BaTEIHLHOTO
YUpEKICHUS.

CamocrosiTenibHass paboTa MOXKET OCYIIECTBIATHCA HWHIMBUIAYAJIbHO WIM TpyHIiaMu
acnupaHToB online M Ha 3aHATHAX B 3aBHCHMOCTH OT II€JIM, 00heMa, KOHKPETHOW TEMaTHUKH
CaMOCTOSITEIbHON pabOThI, YPOBHS CI0KHOCTH, YPOBHS YMEHUN CTYJAEHTOB.

B kadectBe (popM W METOJOB KOHTPOJISI BHEAYIUTOPHOW CaMOCTOSATEIHHOW pabOTHI
acCMHUPAHTOB MOTYT OBITh MCIIOJIb30BaHbl 0OMEH MH(OpMAIMOHHBIMH (aillaMu, CeMHUHApPCKUE
3aHATHUS, TECTUPOBAHUE, ONPOC, AOKIAA, pedepar, CaMOOTUYEThl, KOHTPOJIbHBIE PaOOTHI, 3aIIUTa
TBOPYECKUX PabOT M 3JIEKTPOHHBIX MIPE3CHTAINH U Jp.

KoHTponib pe3ynpTaToB BHEAYIUTOPHOW CaMOCTOSTENbHOW pabOThl acMUpaHTOB
OCYILECTBIIAECTCS B Ipejesiax BPEMEHU, OTBEJSCHHOTO Ha 00s3aTelbHble yuyeOHBbIE 3aHATHS 10
JTUCIHUTUINHE.



1. MeTonnyeckne peKOMEHAALNHH MO PElIeHHI0 MPAKTHKO-OPHMEHTHPOBAHHBIX 3aJaHUM

IIpakmuxko-opuenmuposannvie 3adanusn - memood ananuza cumyayuii. CyTb €ro
3aKIII04YaCTCA B TOM, UTO CTYACHTaM NpECalaratOT OCMbICIIUTDL PCAJIbHYIO ) XU3HCHHYIO CUTYyallulo,
ONMCaHNe KOTOPOI OJHOBPEMEHHO OTpakaeT HE TOJbKO KaKy0-TM00 MPaKTUUYECKYIO Mpodiiemy,
HO M aKTyaJIH3UPYyeT OINpEeeTICHHBI KOMIUIEKC 3HAaHUU, KOTOPBIH HEOOXOIWMO yCBOUTH IpPHU
pa3penieHnn TaHHOU poOieMsbl. [Ipu 3ToM cama mpobiiemMa He IMeeT OJHO3HAYHBIX PEIICHUHN.

Hcnonb3oBanue Meroja NMpakTUKO-OPUEHTHUPOBAHHOIO 3aJaHMsl Kak 0Opa3oBaTelbHOM
TEXHOJIOTHHU TPOHECCHOHATLHO-OPUSHTHPOBAHHOTO OOYYEHHUS TPEACTABISICT COOOM CIIOKHBIN
mporecc, IIOXO MOAMAIOIIMICS aATOPUTMM3ALHUU dopMaTbHO MOXHO BBIICIUTH
CIEIyIOIIHEITAIIbI:

- O03HAaKOMJICHHE CTYAECHTOBC TEKCTOM;

- aHaju3 MPaKTUKO-OPHEHTUPOBAHHOTO 33aJaHMUS;

- opraHuzanus OOCYXXIEHHS MPaKTHUKO-OPUEHTHPOBAHHOTO 3aJaHUs, JHCKYCCHH,
IIpEe3CHTALINH,

- OLEHMBAaHHME YYACTHUKOB JUCKYCCHUU;

- IOJBEJEHUE UTOTOB IUCKYCCUH.

O3HaKOMJIEHHE CTYJCHTOB C TEKCTOM NPaKTHKO-OPUEHTHUPOBAHHOTO 3aJaHusl U
MOCJEAYIONNI aHAIN3 TPAKTUKO-OPUEHTUPOBAHHOTO 3aJ]aHUsI Yallle BCETO OCYIIECTBISIOTCS 3a
HECKOJIbKO JHEH 110 ero 00CYXISHUS M PeaTn3yIloTCs KaK cCaMOCTOATeNbHAasi padoTa CTY/ICHTOB;
Ipu 3TOM BpeMs, OTBOAMMOE Ha [OArNOTOBKY, OIpeneisercss BUIAOM MPaKTHKO-
OPHUEHTHPOBAHHOTO 33/I1aHUs, €0 00BEMOM H CIIOKHOCTBIO.

O6mas cxema pabOThI C MPAKTUKO-OPUEHTUPOBAHHOE 3aJaHUEM Ha IAaHHOM STare MOXeT
OBITH TPEICTaBIICHA CIIEAYIOMUM O0pa3oM: B MEPBYIO OYepeab CIIEIYEeT BBIIBUTH KIIOUEBBIC
HpOﬁJ’ICMI)I IMPAKTUKO-OPUCHTHUPOBAHHOI'O 3a/IlaHUA U IMOHATH, KAKMEC MMCHHO H3 IPCACTABJIICHHBIX
JAaHHBIX BaXXHbI JJId PCHICHU A, BOHTH B CHTyaHHOHHBIﬁ KOHTCKCT IMPAKTUKO-OPUCHTUPOBAHHOTO
3aJaHusA, OIpENeIUTh, KTO €ro TJIaBHbIE NEHCTBYIOIIME JIMIA, OTOOpaTh (hakThl U TOHSTHS,
HEOOXOJUMBbIE JUIsl aHalIM3a, MOHTh, KAKME TPYIHOCTH MOTYT BO3HUKHYTH IPH PELLIECHUH 3a/auH;
CJIEAYIOIIHNM 3TArlOM SIBJISIETCS BEIOOpP METOa UCCIIEIOBAHMSL.

3HaKOMCTBO C HEOOJIBIIMMH MPAKTUKO-OPUEHTUPOBAHHOTO 33IaHUSIMHU U UX 00CYKJICHHE
MOJKET OBITH OpraHrU30BaHO HEMIOCPCACTBCHHO Ha 3aHATUAX. HpI/IHHHHI/IaHLHO BAa’XHBIM B 3TOM
ciydae SIBJIISIETCS TO, 9TOOBI YaCTh TEOPETUUYECKOTO Kypca, Ha KOTOpOW Oa3zupyercsi MpaKTUKO-
OpHEHTHUPOBAHHOE 3a/1aHNe, Obl1a OBl MPOYNTAHA U TPOpabOTaHa CTYICHTAMH.

MakcumanbHas 1moJjib3a U3 paboThl HAJl MPAKTUKO-OPUEHTHPOBAHHOTO 3aJaHUsIMU OyAeT
M3BJICYEHA B TOM CIIy4ae, €CiId acClUPaHThl IPHU IPEaABaApPUTEILHOM 3HAKOMCTBE C HUMH OYyIyT
MNpUACPKUBATBCA CHCTEMATUYCCKOIO IMOJAXOJa K HUX aHallu3y, OCHOBHBLIC HIark KOTOPOTIO
MPEJICTAaBIEHbI HUXKE:!

1. BeimummuTe U3 COOTBETCTBYIOUIUX Pa3/IeOB y4eOHON AMCIUIUIMHBI KIIOUYEBBIC UJICH,
JJ1s1 TOTO, 4TOOBI OCBEXHUTH B IAMSITH TCOPETUYCCKUC KOHICHIIHWHU W IMOAXOJbI, KOTOPLIC Bam
npeaACTOUT UCIIOJIb30BATh IMMPHU aHAJIN3C IIPAKTUKO-OPUCHTUPOBAHHOI'O 3alaHUA.

2. berno npouyTtuTe NMpakTHUKO-OPUEHTHUPOBAHHOE 3aJaHKE, YTOOBI COCTAaBUTh O HEM oOliee
MIpEe/JICTaBIECHUE.

3. BuumarenbHO IMPOYTUTC BOIPOCHI K ITPAKTUKO-OPUCHTUPOBAHHOC 3aJaHUC U
yOenuTech B TOM, 4TO BBl XOpo1ro moHsutH, uto Bac mpocsT crnenatsk.

4. BHOBB IPOUYTHUTE TEKCT NPAKTUKO-OPUEHTUPOBAHHOIO 3a/1aHUs, BHUMATEJIHHO
¢uxcupys Bce (hakTopsl MM HMPOOIEMbI, UMEIONINE OTHOLICHWE K MOCTaBJIEHHBIM BOIPOCAM.

5. IlpukuHbTe, KakMe M€ M KOHLEMNIHUU COOTHOCSTCS ¢ mpobiemMamu, KoTopele Bam
npeyaraeTcs pacCMOTPETh PU paboTe C MPAKTUKO-OPUEHTUPOBAHHOE 3aT1aHUEM.

! Nonropykos A. Metop case-study kak coBpeMeHHast TEXHONOTHsI MPOPECCHOHATBHO ~-OPUEHTHPOBAHHOTO
o0yuenust [DnektpoHHbId pecype]. Pexxum nocryna: //http://evolkov.net/case/case.study.html/
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Opranuzanus oOOCYXAE€HUS IPAKTUKO-OPUEHTUPOBAHHOIO 3aJaHUsl IMpErosaraer
(dopMynupoBaHue INepes CTyJEHTaMH BOIPOCOB, BKJIIOYEHUE UX B AMCKYCCHIO. Bompockl 0ObIYHO
NOATOTaBIMBAIOT 3apaHee M IMpPeaJaraloT CTyJEeHTaM BMECT€ C TEKCTOM IPAKTHKO-
OPHMEHTHPOBAHHOTO 3ajaHus. [Ipu pa3dope ydeOHOU cHUTyalMu NpenojaBaTelib MOXET 3aHUMAaTh
aKTHBHYIO WJIM IIaCCUBHYIO IIO3MLIMIO, HHOIZA OH «IUPIXKUpyeT» pa30opoM, a HHOTrIa
OTpaHUYUBAETCS M1OJBEIEHUEM UTOIOB AUCKYCCHUU.

Opranuzanust 00CyXJIeHHUs NMPAKTUKO-OPUEHTHUPOBAHHBIX 3a/laHU OOBIYHO OCHOBBIBACTCS
Ha AByX Merozax. llepBblii M3 HMX HOCUT Ha3BaHHME TpaJULUUOHHOro l'apBapackoro meroza -
OTKpBITAast JHCKYCCUS. AJBTEPHAaTUBHBIM METOJOM  SBISETCA METOJH, CBA3AHHBIA C
UHJIUBUIYaJIbHbIM WM IPYNIOBBIM ONPOCOM, B XOA€ KOTOPOTO aclUpPaHThl AENAlT (HOPMabHYIO
YCTHYI0 OLIEHKY CUTyallun M [pelaraloT  aHajiu3 IpeACTaBICHHOTO  MPAKTUKO-
OPUEHTHPOBAHHOIO 33/I1aHMsI, CBOU PEIICHUS U PEKOMEHAAIUH, T.€. JeNaloT NPe3eHTaluo0. ITOT
METOJ| TO3BOJISIET HEKOTOPBIM CTYyJE€HTaM MHUHMMHU3MPOBATh MX y4EOHbIE YCHIIUS, MOCKOJBKY
Ka)KJIbIIl aClUpaHT ONpaIlMBaeTCs OJWH- JBA pa3a 3a 3aHsATHE. MeTol pa3BUBAET y CTYACHTOB
KOMMYHHMKATHUBHBIEC HaBBIKH, YYUT UX YETKO BBIPAXKaTb CBOU MbICIU. OJHAKO, 3TOT METOJ MEHEE
auHaMuueH, dyeMm [apBapackuii meton. B OTKpBITON AMCKYyCCHM OpraHM3alis U KOHTPOIb
Y4aCTHUKOB 00Jiee CII0KEH.

Juckyccua 3aHUMaeT HEeHTpajdbHOE MecTo B MeTojie. Ee 1enecoo0pa3Ho UCIob30BaTh B
TOM CilIy4yae, KOIJla aclHpaHThl oOO0JaJal0T 3HAYUTENBHONH CTENEHbIO 3peloCTH U
CaMOCTOSITEJIbHOCTH MBILJICHUS, yMEIOT apryMEHTUPOBaTh, T0Ka3bIBaTh U
000CHOBBIBATh CBOIO TOYKY 3peHus. BakHeillneill XapaKTepHUCTUKOM IHCKYCCHM SIBISETCS
YPOBEHb €€ KOMIIETEHTHOCTH, KOTOPBIN CKIIaJbIBA€TCd M3 KOMIIETEHTHOCTH €€ Yy4YaCTHHUKOB.
HenoaroToBieHHOCTh CTYACHTOB K JUCKYCCHM AeaeT ee (popmalibHOM, IpeBpaliaeT B Npolece
BBITACKUBAHUSA UMH HH(OpPMAaLNK y IIPENojaBaTesl, a HE CAaMOCTOSITEIIbHOE €€ I0ObIBaHuE.

Oco0oe MecTOo B OpraHuM3allMM AUCKYCCHUM IpU OOCYKIEHUU M aHalu3e MPaKTHKO-
OPUEHTUPOBAHHOIO  3aJjaHMs  TNPUHAUIEKUT  HCIOJIB30BAaHMIO METOJAa TEHepaluu  UAeH,
MOJIYYUBIIEr0o Ha3BaHUE «MO3IOBOM aTaKm» UM «MO3TOBOTO LITYpMay.

Memoo «mo0320601i amaKku) WM «MO3TOBOr0 IITypMa» OblI mpeiioxkeH B 30-x rojpax
nponutoro crojetust A. OcOopHOM Kak rpynnoBoil meroj pemenus npobieM. K xonmy XX
CTOJIETHSI 3TOT METOJ] MpUoOpesn 0coOyIo MOMyIIPHOCTh B MPAKTUKE YNPABICHUS U 00yUeHUs He
TOJIBKO KaK CaMOCTOSITEJIbHBI METOJ, HO M KaK HCIIOJIb30BaHHUE B IPOIECCE ACSITEIBHOCTH C
LIEJIbI0 YCUJICHUS €€ NMPOAYKTHMBHOCTH. B mporecce o0ydyeHHs] «MO3roBasi aTaka) BBICTYNAET B
Ka4yeCTBE BAXKHEHIIErO CPEACTBA Pa3BUTUS TBOPUYECKON AaKTUBHOCTU CTYIEHTOB. «Mo3srosas
aTakay» BKJIIOYAeT B ce0s Tpu (assl.

IlepBast (aza mpencraBisieT co0Oil BXOXKIEHHE B IICHUXOJOTMYECKYI0 PACKOBAHHOCTb,
OTKa3 OT CTEpPEOTHUIIHOCTH, CTpaxa IO0Ka3aTbCi CMEIIHBIM M HEYJaYHUKOM; JIOCTUIAETCS
CO37aHMEM OJIaroNpHUATHOM NMCUXOJOTNYECKON 0OCTAaHOBKM M B3aHMMHOI'O JOBEpuUs, KOTJa HAEH
TEpSIIOT aBTOPCTBO, CTAHOBATCA oOmuMH. OCHOBHas 3amgadya 3TOH ¢a3bl - yCHOKOUTHCA U
PacKOBaThHCHI.

Bropas ¢a3a - 3To coOCTBeHHO aTaka; 3ajada 3Toi (a3sl - MOPOIUTH MOTOK, JIABUHY HJICH.
«MosroBas araka» B 3TOH (ha3e OCyLIeCTBISIETCA MO CIETYIONINM IPUHIIUIIAM:

*  eCTb ujes, - TOBOPIO, HET UJIEH, - HE MOJIIY;
* mooupsAeTcs camoe HeoOy3/laHHOE acCOLMMPOBaHHUE, ueM Oosee JUKOW MOKa)XeTcs e,

TEM JIy4IlIe;

*  KOJIMYECTBO IMPEUIOKEHHBIX UACH JTODKHO OBITH KaK MOXHO OOJBIINM;
*  BBICKA3aHHBIC HJIEU pa3pelIaeTcs 3aMMCTBOBATh M KaK YTOJHO KOMOWHUPOBATD, a TAKKE

BUJIOU3MEHSATh U yJIy4llaTh;

*  HCKJIIOYAETCs KPUTHKA, MOXKHO BBICKAa3bIBaTh JIOObIE MBICIM 0€3 0Os3HHU, UTO UX

HNPU3HAIOT INIOXUMU, KPUTUKYIOIUX JIUIIAIOT CI0Ba;

* HE MMEIT HUKAKOIO 3HAa4E€HUs COLMAJIbHBIE CTaTyChl YYAaCTHUKOB; 3TO aOCONIOTHAs

JEMOKpaTHs U OJHOBPEMEHHO aBTOPUTAPHU3M CyMacIlIeaIei naeu;

* BCE MJICH 3aIIUCBHIBAIOTCS B IPOTOKOJIBHBIN CIIUCOK UACH;



* BpeMs BbICKa3bIBaHUH - He Oonee 1-2 MHHYT.

Tpertss (aza npencrasiaser coO0M TBOPUECKUI aHAIU3 HJEH C LEIbI0 IOUCKA
KOHCTPYKTHBHOI'O PEILIEHUs IPOOJIEMBI 110 CIIEIYIOIIHUM IIPaBUIIaM:

*  aHaAIU3UPOBaTh Bce MIEU 0e3 ITUCKPUMMHALUYN KaKOH-TM00 U3 HUX;

* HalTH MECTO UJACE B CUCTEME U HANTU CUCTEMY IO UIEHO;

* HE YMHOXaTbh CYITHOCTEH 0e3 HaIoOOHOCTH;

* He JIOJDKHA HapylaThCs KpacoTa M M3SILIECTBO MOJTYYEHHOTO PE3yNbTara;

*  JIOJDKHO OBITh NMPUHLIMIMAIBHO HOBOE BHUJIICHMUE;

*  HIIM «OKEMYY>KHUHY B HABO3E».

B merone mo3roBas araka IPUMEHSETCS NPU BO3HUKHOBEHHHM Yy TIPYIIbl pealbHBIX
3aTpyJHEHUNH B OCMBICIIEHMM CUTyallud, SBISETCS CPEACTBOM IOBBIIICHUS aKTUBHOCTHU
CTyZEHTOB. B 3TOM cMbIciie MO3roBasi aTaka IpeACTaBISIeTCs] HE KAK HHCTPYMEHT IIOMCKA HOBBIX
pelIeHU, XOTs U Takas €€ poJib HE UCKIIOYEHa, a KaK CBOCOOPa3HOE «IIOATAJIKUBaHHE» K
[I03HaBaTEJILHON aKTUBHOCTH.

Ilpezenmauyus, ViU NpeACcTaBICHUE PE3YJIbTATOB aHAIN3a IPAKTUKO-OPUEHTUPOBAHHOTO
3aJlaHMs, BBICTYNACT OYEHb BaXKHBIM acCHeKTOM Merojaa case-Study. Ymenue mnyOnuaHO
IPEeACTaBUTh MHTEIJICKTYaJbHbI IPOAYKT, XOPOILIO €ro peKIaMUpoBaTh, IIOKa3aTb €ro
JOCTOMHCTBA M BO3MOXHbIE€ HAaIpaBlICHUSA dPPEKTUBHOIO UCIOIb30BAHMSA, & TAK)K€ BBICTOATH IO
IIKBAJOM KPHUTHUKHU, SIBISIETCS OYEHb IICHHBIM HHTETPAJbHBIM KaueCTBOM COBPEMEHHOTO
cnenuanucra. IIpeseHTanuss oTTayMBaeT MHOTME TINIyOMHHBIE KayecTBa JIMYHOCTH: BOJIIO,
yOeXIeHHOCTb, LI€JIE€HAIIPaBIEHHOCTh, JOCTOMHCTBO MU T.I.; OHa BbIpabaThIBACT HAaBBIKU
nyOJINYHOTO 001IEeHUsI, POPMHUPOBAHMSI CBOETO COOCTBEHHOTO UMHU/IXKaA.

[TyOnuynas (ycTHas) mMpe3eHTalusl mpeanoiaraeT NpeacTaBieHue PeIIeHuH MPaKTHKO-
OPUEHTUPOBAHHOTO 3aJaHUs TpyIIe, OHa MAaKCHUMaJbHO BbIPAaOaThIBACT HABBIKH ITyOJIUYHON
JNEeSATENIbHOCTH M Yy4YacTHUs B JUCKYCCHH. YCTHas Ipe3eHTauus oO0najaeT CBOWCTBOM
KpaTKOBPEMEHHOI0 BO3JIEHCTBUS Ha CTYJEHTOB U, MO3TOMY, TpyAHa I BOCHPUATUA U
3anroMuHaHus. CTeneHb NOATOTOBICHHOCTH BBICTYIIAIOIIETO IPOSBIISIETCS B CIIPOBOLMPOBAHHOM
UM JIUCKYCCHM: JUIsI 3TOro HeoOsA3aTelNbHO JejlaThb BCE 3asBIEHUS OYEBUJIHBIMU U
HEOoNpoBepKUMbIMHU. Takas mojada MmaTepuana NpU aHAIN3E NPAKTUKO-OPUEHTUPOBAHHOIO
3a/laHdsl MOJKET TOCIYXKUTh HadaloM AucKyccud. Ilpu ycTHOH mnpeseHTanuu HEoO0XO0IUMO
YYUTHIBATh SMOIMOHAJIBHBIM HACTPOH BBICTYNAIOUIETO: OTHOIIEHHWE M SMOLMH T'OBOPSILEro
BHOCSAT CYUIECTBEHHBIH BKJaJ B cooOmeHne. OIHUM M3 NPEUMYLIECTB IyOIMYHON (yCTHOIN)
MPE3EeHTAIMH SBJISIETCS €€ THOKOCTh. OpaTop MOXKET OTKIMKATHCS Ha U3MEHEHUS! OKpPY KaroIlen
00CTaHOBKH, aJaTUPOBATh CBOM CTHJIb U MaTepuaJ, YyBCTBYS HACTPOCHHUE ayIUTOPHHU.

Heny6nuunas npe3entanus mMeHee 3pdexTHa, HO oOydaromiasi pojb €€ BECbMa BEJIHKA.
Yamie Bcero HemyOJMYHAs MPE3EHTALUS BBICTYNAET B BHUJE MOATOTOBKM OTYETA IO BBHIMOJIHEHHIO
3aJlaHMsl, TIPU 9TOM CTHUMYJIUPYIOTCSA TaKHe KadyecTBa, KaK YMEHHUE IMOJArOTOBUTh TEKCT, TOYHO U
aKKypaTHO COCTaBUTh OTYET, HE JOMYCTUTh OMIMOKM B pacueTax M T.A. IIoAroroBka MUCbMEHHOTO
aHaJM3a NPAKTUKO-OPUEHTHPOBAHHOTO 3aJlaHUs AHAJIOIMYHA IOArOTOBKE YCTHOTO, C TOM
pa3HuUIlel, 4YTO IUCHbMEHHBIE OTYETHI-MPE3CHTALNN OOBIYHO Oo0Jiee CTPYKTYPHUPOBAHBl H
neranu3upoBaHbl. OCHOBHOE NPAaBMWIIO MHCHBMEHHOTO aHajiW3a MPAKTUKO-OPUEHTHUPOBAHHOTO
3a/laHMsl 3aKJII0YAeTCsl B TOM, YTOOBI M30€eraTh MPOCTOTO MOBTOPEHUS MHPOPMAIMHM U3 TEKCTA,
nHpopmanusa 10mKHA OBITH IPEACTaBICHA B TepepadoTaHHOM Buae. CaMbIM BaXKHBIM IIPH 3TOM
ABJISIETCS COOCTBEHHBIM aHalIW3 IMPEACTABICHHOIO MaTepuana, €ro COOTBETCTBYHOIIAs
UHTEpIpeTaluss U CHAEJaHHble NpeanoXeHus. IIMCbMeHHBIH OTYeT - Mpe3eHTalus MOXKET
CIaBaTbCs IO MCTEYEHUU HEKOTOPOIO BPEMEHU IIOCIE YCTHOM MpPE3EeHTALMH, YTO MO3BOJISIET
CTy/leHTaM O0oJiee TIIATENHHO IPOAHATNU3UPOBATH BCIO HH(GOPMAIMIO, MOJYYEHHYIO B XOJ€
JMCKYCCHH.

Kak mnucemeHHas, Tak M YCTHas NPE3EHTALUs pe3yJbTaTOB aHalW3a MPaKTHUKO-
OPUEHTHPOBAHHOIO 3a/laHMsI MOXKET OBbITh I'pyNIOBasg U MHAUBHAYyadbHass. OT4ET MOXKET ObITh
WHIUBHUJyaJlbHbIM WU TPYNNOBBIM B 3aBUCUMOCTH OT CJIOKHOCTH M OOBEMa 3aJlaHHus.
WunuBuayanbHas Mpe3eHTanus (popMuUpyeT OTBETCTBEHHOCTh, COOPAHHOCTH, BOJIO;
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TPYIIOBas - aHAINTHYECKHE CIOCOOHOCTH, yMeHHe 0000IIarh Marepuan, CHCTEMHO BHJIETH
MIPOEKT.

OleHWBaHWE YYaCTHHKOB JHCKYCCHH SIBISIETCS BaKHEWIIeH mpobiieMoit oOydeHwms
IIOCPEACTBOM METOJa INPAKTHUKO-OPUEHTUPOBAHHOTO 3axanus. Ilpu 5>TOM BBLIEIAIOTCA
cieayoolue TpedoBaHus K OLIEHUBAHUIO:

- OOBEKTHBHOCTbH - CO3/IaHHE YCIOBUM, B KOTOPBIX Obl MAKCUMaJIbHO TOYHO BBISBIISIIUCH
3HaHUS 00ydYaeMbIX, MPEAbSIBICHUE K HUM €JUHBIX TpeOOBaHMIA, CIpaBeUIMBOE OTHOLIEHUE K
KaXJ0MYy;

- 00OCHOBAaHHOCTh OLIEHOK - UX apryMeHTallVs;

- CHCTEeMaTUYHOCTh - BAXKHEHIIUNA TIICHXOJOTHYCCKUN (HAKTOp, OPraHU3YIOIMUA H
TUCUUTUIMHUAPYIOUIUN CTYJEHTOB, (GOPMHUPYIOIIWA HACTOHYMBOCTP M YCTPEMJICHHOCTH B
JIOCTHKEHUU LIEIH;

- BCECTOPOHHOCTb U ONTHMAJIbHOCTb.

OueHMBaHUE YYaCTHUKOB JUCKYCCHM IpeArojaracT OLEHUBAHHE HE CTOJBKO Habopa
OIPEIEIICHHBIX 3HAHUM, CKOJIBKO YMEHUS CTYJEHTOB aHAJIU3UPOBATh KOHKPETHYIO CUTYalHUIO,
IIPUHUMATh PELICHUE, TOTUYECKH MBICIUTb.

Cienyer OTMETHTb, YTO OLICHUBAETCA COAEpIKATeIbHAas AaKTUBHOCTb CTyJEHTAa B
JUCKYCCUM WM IyOJIMYHON (YCTHOM) Npe3eHTaluu, KOTopas BKJIIOYAeT B ceOs Cleayrollue
COCTaBJISIIOLLIHE:

- BBICTYIUIEHUE, KOTOPOE XapaKTEPHU3YyeT IOIBITKY CEPhE3HOIO IPENBAPUTEIILHOTO

- aHaju3a (TpaBHJIBHOCTH MpEeJI0)KEHUH, MIOJArOTOBJIIEHHOCTb,

-  apryMEHTHPOBAHHOCTH U T.11.);

- oOpalleHre BHUMaHUs Ha ONpPEIEeJeHHBbIH KPyT BOIIPOCOB, KOTOpBIE TPEOYIOT

yIIIyOJI€HHOTO 00CYKICHUS;

- BJAJEHHE KaTeropuajbHbIM allllapaToM, CTPEMJICHUE JaBaTh ONPECIEHNUs, BbISABIATh

coJiep>KaHue MOHSATUH;

- JIEMOHCTpaLMsl YMEHUs JOTMYECKU MBICIHUTH, €CIIU TOYKH 3PEHHUSI, BBICKA3aHHBIE

paHblIe, MOIBITOKUBAIOTCS U IPUBOJAT K JJOTHYECKUM BBIBOJAM;

- TpenyoKeHHE albTEePHATHUB, KOTOPHIE pPaHbIIE OCTABAINCH 0€3 BHUMAHMS;

- TPEeUIOKEHHE OIPEAEICHHOIO IUIaHa ACMCTBUN WM IUIAHA BOIUIOLICHMS PEILICHUS;

- OIpelEeJCHHUE CYIECTBEHHBIX 3JIEMEHTOB, KOTOPBIE IOJKHBI YUUTBHIBATHCS MPHU aHAIU3E

IIPAKTUKO-OPUEHTUPOBAHHOIO 3aJaHHUS;

- 3aMeTHOE€ y4yacTHe B 0OpaOOTKEe KOJIMYECTBEHHBIX JIaHHBIX, IPOBEJCHUH PACUETOB;

- TOJABEJIEHUE UTOTOB OOCYKICHUS.

[Ipu ouleHMBaHUM aHaAIM3a MPAKTUKO-OPUEHTUPOBAHHOTO 3aJaHusl, TaHHOTO CTYI€HTaMHU
pu HeMyOIUYHOM (IMMChbMEHHOMN ) MPE3eHTALUN YUUTHIBACTCS:

- ¢dopMynupoBKa W aHaIu3 OOJIBIIMHCTBA  IpoOJIeM, HMEIOLUXCS B
MPAaKTUKO-OPUEHTUPOBAHHOE 3aJaHUE;

- (dopMynHpoBKa COOCTBEHHBIX BBHIBOJIOB Ha OCHOBAaHWU WH(POPMALUHU O
MPAKTUKO-OPUEHTUPOBAHHOE 3aJ]aHHE, KOTOPbIE OTJIMYAIOTCS OT BBIBOJIOB JPYIHMX CTYJIEHTOB;

- JEMOHCTpAlUsl a/IeKBaTHBIX AHAIUTHYECKUX METOJOB Ui 00paboTKu WMHpOpMaLuy;

- COOTBETCTBUE NPUBEACHHBIX B UTOTE aHAIM3a apIryMEHTOB pPAaHEE BBISIBICHHBIM

npoOsemMaM, CACIaHHBIM BbIBOJIaM, OLICHKAM U UCIIOJIb30BAaHHBIM AaHAJIUTUYECKUM METOAM.



2. MeToanueckune yKa3aHHUsINO MOATOTOBKE K ONPOCY

CamocrosrensHas pabdoTa 00ydJaroIUXCsl BKIIOYAET HOATOTOBKY K YCTHOMY WJIM NHCHbMEHHOMY
OIpOCYy HAa CEMHHApCKUX 3aHATHAX. [ 3TOro oOydaromuiicsi W3y4aeT JIEKIMH, OCHOBHYIO U
JIOTIOJTHUTENBHYIO JINTEpaTypy, Myoaukauy, nHpopmarmio u3 Vurepuer-pecypcos. TeMbl 1 BOIIPOCH K
CEeMUHAPCKAM 3aHATHUSIM, BOIIPOCHI JJISI CAMOKOHTPOJIS TPHBEACHBI B METOANYECKHX YKa3aHHAX IO
paszenaM 1 JOBOASATCS 10 00YYaroIIiXCsl 3apaHee.

Hucemennwiit onpoc

B cooTBercTBUM C TEXHOJOTMYECKOW KapTOM NHCHbMEHHBIM ONpPOC SBISIETCS OAHOW U3
(GopM TeKyLIero KOHTPOJIS YCHEBAEMOCTH CTyAEHTa 10 JaHHOM nucuuiuivHe. [Ipu moarotoBke K
NUCbMEHHOMY OINpPOCY CTYOEHT JOJ/DKeH BHHUMATEIbHO U3ydaeT JIGKLUH, OCHOBHYIO U
JIOTIOJTHUTENBHYIO JINTepaTypy, myonaukanuy, nadopmanuio u3 Mateprer-pecypcos. Tembl 1 BOIpPOCH! K
CEeMUHAPCKUM 3aHATHUSIM, BOIPOCHI JUISI CAMOKOHTPOJS TPHBEACHBI B METONMYECKHX YKA3aHMAX I10
paszenam M JOBOJATCS 10 00yJaIOIIUXCs 3apaHee.

[Tpy m3yueHnn marepuana CTYACHT JOJDKEH YOeIUTHCS, YTO XOPOIIO MOHMMAET OCHOBHYIO
TEPMHHOJIOTUIO TEMBI, YMEET €€ HUCIOJIb30BAaTh B HYKHOM KOHTEKcTe. JKenaTenbHO COCTaBUTH
KpaTKUH KOHCIEKT OTBETa Ha IpeJrosaracéMble BOIPOCHI IMCbMEHHON paboThl, 4TOOBl yOenIUuThCs
B TOM, YTO CTYJEHT BJaJ€eT MATEPHUAIOM M MOXKET apryMEHTUPOBAHO, JIOTMMHO U I'PaMOTHO
NUCbMEHHO U3JI0KUTh OTBET Ha Bompoc. Cienyer oOpaTuth 0cob0e BHUMaHHE Ha HalMCaHUE
npodecCHOHANBHBIX TEPMHHOB, YTOOBI M30eraTb TrpaMMaTHYeCKuxX omuoOok B pabote. I[lpu
M3yUYE€HUHU HOBOU ISl CTYJI€HTa TEPMHUHOJIOTUH PEKOMEHIYETCSI U3TOTOBUTh KAPTOUYKH, KOTOPBIE
co/iep)KaT HOBBI TEPMUH W €ro pacmu@poBKy, YTO 3HAYUTEIBHO OOJEryut padoTy Hax
MaTepHaIoM.

Yemuwui onpoc

Ilenpto ycTHOTO coOecelloBaHUs SABIISIIOTCS OO0OOIIEHHME M 3aKpeIyieHHe H3Y4YeHHOTO
Kkypca. CTyaeHTaM Ipeajaralorcs JUIIOCBELIEHUs CKBO3HbIE KOHLENTYyalbHble npodiiemsl. [Tpu
MOATOTOBKE CJIEIyeT UCIIOJIb30BaTh JIEKIMOHHBIN MaTepHuall U yueOHyto auteparypy. s 6onee
rIyOOKOTO TIOCTIDKEHHSI Kypca H  0ojiee OCHOBATEIBHOW IMOATOTOBKH PEKOMEHAYETCS
MIO3HAKOMMTBCS C YKa3aHHOW JOMNOJHUTEIBHON JUTEpaTypol. ['0TOBICH K CeMHHapy, CTyACHT
JOJDKEH, TPEKJe BCEro, 03HAKOMUTHCA C OOIIMM IUIAaHOM CeMUHapckoro 3asaTus. Criemyer
BHHUMATEJIbHO IPOYECTh CBOM KOHCIEKT JIEKIUH 110 U3y4aeMOl TeMe U PEKOMEHIyeMYIO K TeMe
ceMuHapa juteparypy. C HE3HaKOMBIMM TEPMHMHAMHU M TOHATHSMHU CIEAYET O3HAKOMUTHCS B
TIpeIIaraeMoM III0CCApHH, CIOBAPE MM SHIIUKIIOETHH 2,

Kpurepun kauecTa ycTHOro OTBETA.

1. IIpaBuIBLHOCTH OTBETA IO COAECPKAHUIO.

2. ITonHOTa M IrITyOMHAOTBETA.

3. Co3HaTenbHOCTh OTBETA(YYUTHIBACTCS MOHMMAHHME M3JIaraéMoro MaTepuana).

4. Jloruka wu3NoXeHHsMaTtepuana (Y4YUTBIBA€TCSI yMEHHME CTPOUTH  IIEJIOCTHBIMH,

MOCJIEIOBATENbHBIA  pacckas, I'PaMOTHO MOJI30BaThCsl  MPOQECCHOHATBHOMN

TEPMUHOJIOTHEHN).

5. PanimoHanpHOCTh MCIOJB30BAaHHBIX MPUEMOB U CHOCOOOB pEIIEHUS IMMOCTABICHHOU

y4eOHOW 3amaun (YYUTBHIBAETCS yMEHHE HCIOJIb30BaTh HauOoliee MPOTPECCUBHBIE W

3¢ PeKTUBHBIC CIIOCOOBI TOCTHIKCHUS 1ISITHN ).

6. CBoeBpeMeHHOCThH J(PEKTUBHOCTh HCIIOJIB30BAHHUS HArJSIHBIX IOCOOMU W

TEXHUYECKUX CPEACTB NpPHU OTBETE (YUHUTHIBAETCA I'PAMOTHO U C MOJb30H NPUMEHSTh

HarJIsiJHOCTh M JIEMOHCTPALIMOHHBIM ONBIT PU YCTHOM OTBETE).

7. Wcnosib30BaHUEIONOIHUTEIBHOIO MaTrepuana (IPpUBETCTBYETCs, HO HE 00s13aTEJIbHO

JUISL BCEX CTYJIICHTOB).

“MeToyecKUe PEKOMEHIALIMH JUIS CTY/ICHTOB [ DIEKTPOHHBIN pecypc]: Pexum nocryna:
http://lesgaft.spb.ru/sites/default/files/u57/metod.rekomendacii_dlya_studentov_21.pdf
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8. PannoHanpHOCTH UCIIOIB30BaHUS BPEMEHH, OTBEACHHOTO Ha 3a7aHue (He omobpsercs
3aTSIHYTOCTh  BBIIOJHEHUs 3aJaHus, YCTHOTO OTBeTa BO BPEMEHH, C YyYETOM
MHIMBUTyalbHBIX 0COOEHHOCTEH CTY1eHTOB)>,

OTBeT Ha KaXAbli BOMNPOC U3 IUIAaHA CEMHHAPCKOTO 3aHATHUS JIOJKEH OBITh
colepKaTeIbHBIM M apryMEHTUPOBAaHHBIM. [l 3TOro ciieayer HCHoiab30BaTh JIOKYMEHTHI,
MOHOTpaUIECKyI0, YUeOHYIO U CIIPAaBOYHYIO JIUTEPATYPY.

Jns ycneumHol MOAroTOBKH K YCTHOMY OIPOCY, CTYACHT JOJKEH 3aKOHCIEKTHUPOBATH
PEKOMEHIYEeMYIO JINTepaTypy, BHUMATEIBHO OCMBICIUTDH JICKIMOHHBIM MaTepHal M CHeNaTh
BBIBOJBI. B cpenHeM, MOATrOTOBKa K yYCTHOMY OIPOCY IO OJHOMY CEMHUHApCKOMY 3aHITHIO
3aHUMaeT OT 2 10 4 4acOB B 3aBUCHUMOCTH OT CJIOKHOCTH T€MBbI U OCOOCHHOCTEH OpraHHU3aluu
00y4arouMMcsi CBOEH caMOCTOSITETbHOM paboThI.

SMeropudeckie peKOMeHIAIMH JUIs CTYIEHTOB [ DIeKTpOHHEIH pecype]:
http://priab.ru/images/metod agro/Metod Inostran_yazyk 35.03.04 Agro 15.01.2016.pdf
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3.MeToanyeckue peKOMEHAAIUM MO MOATOTOBKE K MPAKTHYECKUM 3aHATHIM

Ha npaxTuyeckux 3aHATHIX HEOOXOIUMO CTPEMHUTHCS K CaMOCTOSITEIbHOMY PEIICHHUIO
3a7a4, HaXoas sl 3Toro Oosiee apPpeKkTuBHBIE METOABI. [Ipu 3TOM CTyJaeHTaM Haa0 NPUYUHUTh
ce0s1 JOBOJUTH pEIIEHUs 3ajad 0 KOHEYHOTO «HUCaJIbHOr0» OTBETAa. DTO OUYEHb BAXKHO IS
Oynymux crneuuanuctoB. IIpakTuyeckue 3aHATUSA BbIPAOATHIBAIOT HABBIKU CaMOCTOSITEIbHOM
TBOPYECKOH pabOThI, pa3BUBAIOT MBICIIUTEIbHBIE CIIOCOOHOCTH.

[IpakTuueckoe 3aHATHE — akKkTUBHAas QopMa y4yeOHOro Ipolecca, JOMOIHAIOIIAS
TEOPETUYECKUM KypC WIM JICKIMOHHYIO YacTh Yy4ye€OHOW MUCLMIUIMHBI M MpPHU3BaHHAS MOMOIIbL
00ydJaromuMcsi OCBOUTBCS B «IPOCTPAHCTBE» (TEMAaTHKE) IUCHMIUIUHBI, CAMOCTOSATEIbHO
MIPOOIEPUPOBATH TEOPETUIECKUMH 3HAHUSIMHU HAa KOHKPETHOM y4eOHOM Marepuase.

[TpoomKHUTENBHOCTE OJHOTO MPAKTHYECKOTO 3aHATUSA — OT 2 10 4 aKaJeMHYECKHX YacoB.
OOmas 1oas MpakTUYECKUX 3aHITUH B y4yeOHOM BpeMeHW Ha aucuuiuimay — ot 10 mo 20
MPOLEHTOB (IpU YCIOBUM, YTO BCE AaKTUBHBIE (GOpMBI 3aMyT B Y4yeOHOM BpEMEHHM Ha
qucuuruinHay oT 40 10 60 mpoI1eHTOR).

JIsi MpakTUYEeCKOro 3aHsATUS B KadeCcTBE TEMBbI BbIOMpaeTcs OOBIYHO Takas yudeOHas
3aj1ada, KOTOpas MpEAIojiaraeT He CYIIECTBEHHBIC IBPUCTHUECKUE M AHAIUTUYECKUE HANPSHKCHUS
U TPOABWKEHHUS, a IMOTPEOHOCTh OOyYalOLIerocsi «IOTPOraTh» MarTepuaj, OIO3HAaTh B
KOHKPETHOM TO o01ee, 0 4eM roBOpwiIoch B Jekuuu. Hampumep, npu paccMOTpEHUH BOIIPOCOB
OIUIaTHl TPYJla, MOTUBALIMM TpyAa U npobiem Oe3paboTuiibl B Poccun mmeeT CMBICI IMPOBECTH
IpaKTUYECKHE 3aHATHS CO CIEAYIOUMMHU CIOKeTaMM 3ajlaHuii: «Pacuer 3apaboTHOM muaThl
paboTHUKOB mpeanpuaTus». «Pa3paboTka MexaHW3Ma MOTHUBAIUU TPYAa HA MPEANPUATHH N».
«B uem npuumHBEl U ocobeHHOCTH Oe3paboTuiel B Poccun?». [locnennss tema mpennosaraer yxe
HEKOTOPYIO aHAJIUTUYECKYIO cocTaBiisgtonlyro. OCHOBHas 3ajiaya MEepBOM U3 ITUX TEM - CaMUM
NOCUMUTATh 3apaOOTHYIO IUIaTy I Pa3JIMUHBIX TPyl paOOTHUKOB Ha INpHUMEpe 3aJaHHBIX
napaMeTpoB Uil KOHKPETHOTO MPEINpPUATHS, T. €. CeNaTh PacueThl «KaK Ha MPAKTHUKE»; BTOPOH —
JaTh COOCTBEHHBI BapHaHT MOTHBAIIMOHHOW TOJUTUKH JJIs TNPEAUPHUATUS, YUHUTHIBAs
0COOEHHOCTH JTaHHOTO O0BEKTa, OTPACIH U T.J.; TPEThEH — OMUPAACh HA TEOPETHUECKUE 3HAHUS B
obactu mpobsieM 3aHIATOCTH M 0e3pabOTHIIBI, @ TAaKKE CTATUCTHYECKHE MaTepHUalibl, CAEIaTh
aBTOPCKHE BBIBOJIBI O BUJAX 0e3paboTHIlbI, XapaKTepHBIX Mg Poccuu, n uX MpUYnHAX, a TaKKe
MPEIOKUTH MEPHI 0 MUHUMH3ALNHN 0€3pa00THIIBI.

[lepen nmpoBeaeHUEM 3aHATHUS JOJDKEH OBITH IOJATOTOBIICH CIICIIHANBHBIA MaTepual — TOT
00BEKT, KOTOpPHIM OOydYaromuecs CTaHyT OINEpPUPOBaTh, AKTHUBU3HUPYS CBOUM TEOPETHUECKHE
(oOmme) 3HaHWS W TEM CaMbIM, IPHOOpETass HABBIKM BBIPAOOTKH YBEPEHHBIX CYXICHHH U
OCYILIECTBIICHUS] KOHKPETHBIX TEUCTBHII.

JIOTOMTHUTENBHBIA MaTepuan s NPAaKTUYECKOro 3aHATUS JIydllle MOIYy4YUTh Yy
npenojaaBaTensi 3apaHee, YTOOBI Yy CTYJIEHTOB OblJla BO3MOXHOCTh IPOCMOTPETh €ro u
MOJATOTOBUTH BOTIPOCHI.

VYcnoBust AOMKHBI OBITH TAKMMHM, YTOOBI KaXAbIH MOI paboTaTh CaMOCTOATENBHO OT
Hayaja J1I0 KOHIA. B ayautopum AOMXKHBI OBITh «I10J PYKOW» HEOOXOAMMBIE CIIPABOYHUKH U
TEKCThI 32aKOHOB M HOPMATHBHBIX aKTOB 10 TeMAaTHKE 3aHATHA. UTOOBI caenarh mpakTHYecKoe
3aHSATHE MaKCHUMaJIbHO 3(P(EKTUBHBIM, HAJO 3apaHee MOJATOTOBUTh M U3YYUTh MaTepHall IO
HanboJee UHTEPECHBIM U MPAKTUYECKH BaXKHBIM TEMaM.

Oco0eHHOCTH MPAKTHYECKOTO 3aHATUS C HCIOJB30BaHUEM KOMIIBIOTEpPA

g toro ytoObl MOBBICUTH (P(EKTUBHOCTH MPOBENEHUS MPAKTHUYECKOTO 3aHATHS, MOXKET
MCITOJI30BaTHCSI KOMITBIOTED O CISAYIOIINM HaIpPaBICHUSIM:

- mouck uHpopmanuu B VHTEepHETE MO MOCTAaBIEHHOW mMpobieMe: B ATOM ciydae
MpernojaBaTeiab MPEeACTaBIsieT O00ydYaroUMMCSl MEepeYeHb PEKOMEHAYEMBIX [JIsi MOCELIEeHUS
NHTEpHET-CaNTOB;

- HCIOJIb30BaHUE MPHUKIAIHBIX OOY4YalOIIUX MPOrpaMM;

- BBINOJHEHHUE 3aJIaHUM C MCTOJb30BaHMEM OOydYaloUMMHUCS 3apaHee yCTaHOBJIEHHBIX
[IpernoiaBaTesIeM IPOrpaMm;
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- HCIIOJIb30BaHHC IPOIrpaMMHOI0 oOecrieueHus IIpyu IPpOBCACHUN BaHHTHﬁ, CBs3aHHBIX C
MOACIHUPOBAHHUEM COLMAIIBHO-O9KOHOMUYCCKHX IMPOLICCCOB.
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4. MeToauvecKue PEKOMEHAALUMU 110 MOATOTOBKEC CEMHMHAPCKUM 3aHATHUAM

CemuHap mpencTaBisieT co00i KOMITIEKCHYIO (pOopMy W 3aBepIIaolniee 3BEHO B M3yYCHHUU
ONPEACIECHHBIX TEM, MPEIYCMOTPEHHBIX MPOrpaMMoOi ydeOHON NUCHUIUIMHBL. KoMIekcHOCTh
JaHHOW (opMBbl 3aHATHI oOmpenensercs TeM, YTO B XOJ€ €€ MPOBEACHUS COYETAIOTCS
BBICTYIUICHUSI OOYYaIOIIMXCs M IpernojaBaTeisi: pPacCMOTpEeHHE 00Cyx aaeMoi mpoOiieMbl U
aHaJIU3 Pa3IMYHBIX, YaCTO IHUCKYCCHOHHBIX MO3WLHUN; 0OCYXKJeHHEe MHEHUH OOydaromumxcs u
pa3bsicHeHUE (KOHCYIbTAIUs ) IPEeTo1aBaTelis; yriiyOJeHHOe U3y4eHUE TEOPUHU U IPUOOpEeTeHHE
HaBBIKOB YMEHHSI €€ HCIIOJIb30BaTh B IPAKTUYECKON padore.

ITo cBoeMy Ha3HAa4YCHWIO CEMHHAp, B MPOIECCE KOTOPOro oOCYyXJaeTcs Ta WId WHas
Hay4Has npoodiema, cnocoOCTBYET:

- yIIyOJICHHOMY HW3YUYEHHIO OIpENeJIeHHOTrO pas3jena y4eOHOM JHCUMIUIHHEI,

3aKpEeTUICHUIO 3HAHUM;

- 0TpabOTKE METOMOJIOTUM W METOIUYECKUX MPHUEMOB MO3HAHMS;

- BbBIpabOTKE aHAJUTUUYECKUX CIIOCOOHOCTEH, yMEeHUs1 00001meHus u GopMyIHpOBaHUS

BBIBOJIOB;

- TNpUOOPETEHMIO HABBIKOB HCIIOJIb30BAHMS HAyYHBIX 3HAHMM B IPAKTUYECKOH
JeATEIIbHOCTH;

- BBIpA0OTKE yMEHUs KPAaTKO, apryMEHTHUPOBAHHO U SICHO U3JaraTh o0CyXaaeMble
BOIIPOCBI;

- OCYIIECTBJICHUIO KOHTPOJIS NpenojaBaTeist 3a X0A0M OOy4YeHHs.

CemuHapbl TIpeACTaBiIsieT CO0OM MNHCKYCCHIO B Ipenenax oOCyKIaeMod TeMBbl
(mpobnemsr). [Iuckyccust moMoraeT y4acTHHKaM CeMHHapa mpuodpectu Oojee CoBEpIIeHHBIS
3HaHUS, NMPOHUKHYTh B CYTh H3y4yaeMbIX mpoOiem. BripaboTaTh METOHOJOTHIO, OBIANETH
METOJaMHU aHallu3a COLHMAIBHO-DPKOHOMUYECKHX mpoueccoB. OOCyXIeHHE IOJHKHO HOCHUTH
TBOPUYECKHH XapaKTep C YETKOW M yOSAUTEIbHOU apryMeHTAIUCH.

[To cBoeif CTPYKTYpe CeMUHAp HAYMHAETCS CO BCTYIUTEIBHOTO CIIOBA MPETOIaBaTels, B
KOTOPOM KpaTKO M3JaraloTcsi MECTO M 3HaueHue o0CyxkaaeMoi Tembl (IpoOjieMbl) B JaHHOU
JUCLUIIJIMHE, HAllOMUHAIOTCS MOPSANOK M HampaBieHus ee obcyxiaeHus. Konkperusupyercs
paHee M3BECTHBIN oOyyJaronuMces IJ1aH NpoBeaeHus 3auaTud. [locae 3Toro HauMHaeTcs mpoluecc
00CyXIeHUsT BONPOCOB OOydYaromMMHKCS. 3aBepUIaeTCsl 3aHATHE 3aKIIOYUTEIBHBIM CIIOBOM
npenoaaBaTes.

[IpoBeeHHEe CEeMHHApPCKUX 3aHATHH B pamkax ydeOHoi rpymmbl (20 - 25 uenosek)
MO3BOJISIET 00ECIIEUNTh AKTUBHOE YYaCTHE B 00CYKICHHH MPOOIEMBI BCEX MPUCYTCTBYIOIIUX.

[To xomy oOCyXJIeHHsI TEMbI IOMHHUTE, YTO U3YyUYECHHE TEOPUU JIOJHKHO OBITH CBSI3aHO C
ompeneneHueM (BbIpaOOTKON) CpEACTB, IMyTeld NPUMEHEHHUS TEOPETHYECKUX IIOJOKECHHH B
NPaKTUYECKOW JEeSATEIBbHOCTH, HAllpUMEp, MPH BBINOJHEHUH (QYHKIHH TOCYIapCTBEHHOTO
ciaykamiero. B To ke Bpems BaKHO HE CBECTH OOCY’XKJIEHHE HaydyHOW IHpOOJeMbl TOIBKO K
nepeckasy ciy4aeB U3 MPAKTUKUA pabOThl, K KPUTHKE HMEIOIINX MECTO HEJ0CTaTKOB. JlucKyccun
MMEIOT Ba)KHOE 3HAUYEHME: y4yaT AUCUMIUIMHE yMa, YMEHHIO BBICTYNATh 110 CYIIECTBY, MBICIHUTD
JIOTUYECKH, BBIJCISIS T1aBHOE, KPUTHYECKU OIICHUBATH BBICTYILJICHUSI YYaCTHUKOB CEMHHApA.

B npouecce nposeneHust ceMrHapa 00y4aroImecss MOT'yT MCIOJIb30BaTh Pa3HOOOpa3HbIe
no cBoer popme u xapakrepy mocodus (OT JOCKH CMEJIOM JI0 CaMbIX COBPEMEHHBIX TEXHUYECKHX
CPEACTB), JEMOHCTPUPYS (HAKTUUECKUN, B TOM YMCIIE€ CTATUCTUYECKUN MaTepuai, y0eIuTeabHO
HOATBEPKIAOIIUN TEOPETHUECKUE BBIBOJBI M IOJIOKEHUA. B 3aBepiieHue oOcynuTe pe3yibTaThl
paboThl ceMHHapa U clelaiiTe BbIBOABI, YTO XOPOLIO YCBOEHO, a HaJ YeM CIIEAYET JONOJHUTEIbHO
nopaboTars.

B nensix a3 pexkTHBHOCTH CEMMHAPCKUX 3aHATHH HeoOXoauma 00CTOATEeNbHas MOATOTOBKA
K MX NpoBeaeHnI0. B Hauane cemecTtpa (yueOHOTO rosia) BO3bMUTE B OMOIMOTEKEe HEOOXO0IMMBIE
METOAMYECKNE MaTepHasbl Il CBOEBPEMEHHON MOATOTOBKH K ceMHHapaM. Bo Bpemst nmekiui,
CBA3aHHBIX C TEMON CEMHHApPCKOrO 3aHATHs, CIedyeT oOpallaTb BHUMAaHME Ha TO, YTO
HEO0OXOAUMO JIONOJIHUTENIBHO H3Y4YUTh NPU MOATOTOBKE K CEMHUHApy (HOBbIE O(UIUaIbHBIC
JIOKYMEHTBI, CTaThbU B IEPUOJUYECKUX )KypHaiaX, BHOBb BBILIEAIINE MOHOTpa(UHU U T.1.).
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5.MeToau4yecKkue PE€KOMEHAAIUMA 110 MOATOTOBKE K C/1aYe IK3aMCHOB U 32a4€TOB

JK3amen - oAHA W3 BaXHEMIIMX uacTed yuyeOHOro Ipolecca, MMEIoLas OrpoOMHOE
3Ha4YEHHUE.

Bo-nepBbIX, FOTOBSICh K 2K3aMEHY, CTYAEHT NPUBOAUT B CUCTEMY 3HaHHs, NOJTYYCHHbIE Ha
JEKLUAX, CEMUHAapax, IPAKTUUYECKHX M JIaOOpaTOPHBIX 3aHATHSAX, pa3Oupaercd B TOM, 4TO
OCTaJIOCh HEMOHATHBIM, U TOTJa U3y4yaeMasi UM JUCLUIUIMHA MOKET ObITh BOCIIPUHSATA B IIOJHOM
o0beMe ¢ Ipucyliel eil cTpOrocTbio M JIOTHYHOCTBIO, €€ MPAKTUYECKOM HAIPaBIEHHOCTBIO. A 3TO
Ype3BbIYaiiHO BaXKHO )i OyAylLIero crnenuaiucTa.

Bo-BTOpBIX, KaKIblii XOueT OBITH BOJIEBBIM M COOOpa3UTENbHBIM., BBIAEPKAHHBIM U
LeJeyCTPEMIICHHBIM, HMETh XOpOUIYIH0 IaMsATh, HAy4YMThCs OBICTPO HAXOAUTh Haumboiee
palMoOHAIbHOE PEIIEHHE B TPYIAHBIX CUTyauusx. O4eBHIHO, YTO BCE 3TU KAayeCTBAa HE TOJIBKO
yKpalaroT 4eJloBeKa, HO M JeJIaloT ero HauOosiee JEHCTBEHHBIM UJIEHOM KOJUIEKTHBA.
[ToaroroBka u ciaya 3K3aMeHa IIOMOTAIOT CTYAECHTY IIy0kKe yCBOUTh U3ydaeMble AUCLMIINHBL,
IpUOOPECTH HaBBIKU M KaueCTBa, HEOOXOAUMbIE XOPOLIEMY CHELUAIHCTY .

KoneuHo, ycnex Ha 3K3aMeHe BO MHOTOM OOYCJIOBJIEH TE€M, HACKOJbKO CHCTEMATHYECKH U
riy0oko paboTall CTyAeHT B TeueHHe ceMecTpa. COBEpIIEHHO OYEBHAHO, 4YTO CEPbE3HO
IpoJyMaTh U YCBOUTH COAEPKaHUE U3yUaeMbIX AUCIUIUIMH 32 HECKOJIBKO JHEH MOJIrOTOBKHU K
9K3aMEHy IIPOCTO HEBO3MOKHO Aa)Ke Ui OYeHb CIIOCOOHOTO CTyeHTa. M, kpoMe TOoro, XopoIo
U3BECTHO, YTO OBICTPO BbIyUEHHBIE Ha MAaMSTh pa3/ieibl yueOHOW JUCLUIUIUHBI TaK e ObICTPO
3a0bIBAIOTCS MOCIIE CA4YM HK3aMeHa.

[Tpy moAroTroBke K 5K3aMeHY CTYAEHTBI HE TOJIBKO IOBTOPSIIOT M J0opabaThIBAIOT MaTepHall
JUCLUIUIMHBI, KOTOPYIO OHM U3y4Yalld B TEUEHUE CEMECTpa, OHU 0000IIAat0T MOJIyYeHHbIE 3HAHUS,
OCMBIC/IMBAIOT METOJOJIOTHIO IIPEIMETa, €r0 CUCTEMY, BBIACIAIOT B HEM OCHOBHOE M IJIaBHOE,
BOCIIPOU3BOJAT OOILIyI0 KapTHHY C TEM, UYTOObI sSCHEE IMOHATH CBSI3b MEXAY OTAEIbHBIMU
3JIeMEHTaMU TUCLUILINHBL. Bes 3ta o6obmaromas padoTa NpoXoAUT B YCIOBHIX HaNPsHKEHUS
BOJIM U CO3HAHMS, NPU 3HAUUTEIIBHOM OTBJICYEHUU OT MOBCEJHEBHON KHU3HM, T. €. B YCIOBUSIX,
6J1IaronpUATCTBYIOINX TOHUMAaHUIO U 3alIOMUHAHUIO.

IToaroroBka Kk 3K3aMeHaM COCTOUT B IPUBEACHUU B MOPSAJOK CBOMX 3HaHUIL. [laxke camble
CIOCOOHBIE CTYJEHTHI HE B COCTOSHMM B KOPOTKHIH MEpHOJ| 3a4€THO-IK3aMEHAIIMOHHON ceccuu
YCBOUTBH MaTepHal LEJIOro ceMecTpa, €ClIM OHU HajJ HUM He paboTanu B cBoe Bpems. g Tex, KTo
Majo 3aHUMAJICS B CEMECTpe, PK3aMEHbl IMPHUHECYT MaJiO MOJb3bl: YTO OBICTPO MPOIAECHO, TO
ObicTpo M 3a0ynerca. M XoTs B HEKOTOPBIX CIIydasX CTYJIEHT MOXET «IPOCKOYHTHY Yepe3
9K3aMEHAIIMOHHBIH Oapbep, B €ro IOATOTOBKE OCTAHETCS CEepPbE3HbI Mpobes, TPyaHO
BOCTIOJTHSIEMBI BIIOCJIEICTBUH.

Onpenenus Ha3HAYEHUE U POJIb SK3aMEHOB B Mpolecce 00ydyeHHs!, MONbITAEMCsl Ha ITOU
OCHOBE MOSICHUTH, KaK JIy4llle TOTOBUTHCS K HUM.

DK3aMeHaM, KaK MPaBHIIO, PEIAIIECTBYET 3alIMTa KYpPCOBBIX padoOT (MMPOEKTOB) M caava
3aueToB. K sKk3aMeHaM NOMyCKalOTCS TOJBKO CTYAEHTHI, 3allUTUBIINE BCE KypPCOBBIE PabOTHI
IPOEKThI) M CIaBIIME BCe 3aueThl. B By3e cpaua 3aueToB OpraHM30BaHa TakK, 4YTO IPH
CHUCTEeMaTHYeCKOl paboTe B TEUYEHHE CEMeCTpa, CBOEBPEMEHHOM M YCNENIHOHW caaude Bcex
TEeKYyIIUX paboT, MpeyCMOTPEHHBIX IrpadukoM yueOHOro mnpoiecca, 60Jblias 4acTh 3a4€TOB HE
BBI3BIBAET MOBBIIIEHHON TPYAHOCTH y cTyAeHTa. CTyeHThI, paboTaBIINEe B CEMECTPE 1O IUIaHy,
HOAXOAAT K HK3aMEHAllMOHHOW ceccuu 0e3 HampspKeHHus, 0e3 HM3IWIIHEH 3aTpaThl CHII B
MOCJIEIHIOI0, «3a4€THYI0» HEEIIO.

[ToaroroBky K 3K3aMeHy CllelyeT HaUMHATh C IEPBOr0 JHS U3y4eHHs AucUUIInHbL. Kak
IpaBUJIO, HA JIEKIUAX MOJYEPKUBAIOTCS HanboJiee BaXKHbIE M TPYJHbIE BOIPOCHI MU pa3/eibl
JTUCLUIIINHEI, TpeOyIonne BHUMATEIbHOTO M3y4eHHs U oOaymbiBaHusA. Hy»XHO 3TH BONpOCHI
BBIJICINTh M O00S3aTeNbHO IOCTapaTrhcsi pa3odpaTbcsi B HUX, HE JOXKHAAICH DK3aMEHa,
npopaborarb HMX, TOTOBSICH K CEMHHapaM, IPaKTUYECKHUM WIH J1abopaTOpPHBIM 3aHATHM,
nonpoOOBaTh CaMOCTOSITENIBHO PEIINTh HECKOIBKO TUIIOBBIX 3ajad. M eciu, HeCMOTps Ha 3TO,
4acTh MaTepHalla OCTanach HEYCBOCHHOM, HU B KOEM Cllydae Hellb3sl yCIIOKauBaThCsl, HAZIESACh Ha
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TO, 4TO 3TO HE MomNajeTcs Ha 3Kk3aMeHe. DakThl TOBOPAT 00 OOpaTHOM; €ClIM T€ WIH JPYrHe
BOIIPOCH! yUeOHON JNUCLHUIUIMHBI HE BOILIM B 9K3aMEHAIIMOHHBIM OMIIET, IpenoiaBaTeiab MOXKET
UX 3aJaTh (M 4acTO 3aJ1a€T) B BUJIE JONOJHUTEIBHBIX BOIIPOCOB.

TouHO Takoe K€ OTHOLIEHHE JOJDKHO OBbITh BBIPAOOTAHO K BOIpOCAM WU 3aJadyaM,
NEpPeYMCICHHBIM B IporpaMMe YueOHOH MUCHUILUIMHBI, BbIAABA€MOM CTyJEeHTaM B Hadale
cemectpa. OOBIYHO 3TH k€ BOIPOCH M aHAJTIOTMYHbIE 3aJla4d COJIEPKATCs B DK3aMEHALMOHHBIX
6wierax. He cinenyer ocraBisTe 0e3 BHUMaHUsA HU OJHOTO pa3zjena IUCLUUIUIMHBI €CIIM He
yAaJ0oCh B YEM-TO DPa300paThbCsi caMOMYy, HYXKHO OOpaTUTbCA K TOBapHlllaM; €ClId U 3TO He
IIOMOIJIO BBIICHUTH KaKOH-TMOO BOIPOC 10 KOHIIA, HY>KHO 00s3aTelIbHO 3aJaTh 3TOT BOIPOC
IpPErnosaBaTel0 Ha IMPEeI3K3aMEHALMOHHOM KOHCYIbTaluH. Upe3BbIYaiiHO Ba)KHO NMPHUYUYUTH ceOs
K YMEHHMIO CAMOCTOSITEIbHO MBICIUTb, YUUTHCS AymMaTh, IOHUMATh CyTh Aena. OueHb MOJIE3HO
nociie NpopabOTKH KaXIOro pasfesla BOCCTAHOBUTb B MaMSTH COJiepXKaHUE H3YUEHHOTO
MaTtepHaa. KpaTKo 3alucaB 3TO Ha JIUCTe OyMaru. co3aaTh KapTy naMsTu (YMCTBEHHYIO KapTy),
n300pa3uTh HEOOXOIUMBIE CXEMBI W YepTek U (JTOTHUKO-TpadHUIecCKHe CXEMBI), HalpuMmep,
0TOOpa3UTh MOCIIEOBATEIbHOCTb BbIBOAA TeOopeMbl Wi (Gopmynsl. Eciu 3Toro He cnenars, To
OouipIlas yacTh MaTepUasia OCTAaHETCsl HE MOHTOM, a JUIIbL (HOPMATIBbHO 3ay4EHHOH, M IPU MEPBOM
K€ BOIIPOCE 3K3aMEHATOpa CTYAEHT yOeOUTCs B TOM, HACKOJIBKO MOBEPXHOCTHO OH YCBOMI
Marepua.

B nepuojn sx3aMeHaIMOHHOM CECCHUU MPOUCXOJIUT PEe3KOe MU3MEHEHHE peKUMa paboThl,
OTCYTCTBYET IOCELICHUE 3aHATHH IO pacnucaHuio. IIpu BCAKOM H3MEHEHUU pexuma padoThl
OYEHb Ba)XKHO CKOpee MPHUCHOCOOUTHCS K HOBBIM ycioBUsM. Ilo3ToMy Hy»XHO cpa3y BbIOpaTh
TaKoM pexuM paboOThl, KOTOPBIA COXpaHUICS Obl B TEUEHHUE BCEH ceccuM, T. €. MOYTH Ha MECSII.
Heo6xoqumo cocTtaBuTh JuIsi ce0s1 HOBBIM paclopsIOK JHs, Yepeays 3aHATHSA ¢ OTAbIXoM. [l
TOrO0 4YTOOBI COKpaTUTh IOTEPI0 BPEMEHM Ha BKJIIOUEHHE B paldoTy, pabouue Mepuoiabl
1es1ecoo0pa3Ho JenaTh AIUTENbHBIMY, Pa3e/IuB JeHb IPUMEPHO Ha TPU YacTH: C yTpa A0 obena,
c o0ena 10 yKUHA U OT Y’KHUHA JI0 CHA.

Kaxxnprit pabouunii mepros IHS HAIO0 3aKaHYMBATH OTABIXOM. Hammydimmii OTIbIX B MEPUOI
HK3aMEHALlMOHHOM CeCCHMM - TMPOTYJKa, KpaTKOBPEMEHHas Npo0exKa WIM KaKoW-11u60
HEYTOMUTEJNIbHBIN (PU3HUECKUH TPY .

[Ipy moaroToBke K SK3aMeHaM OCHOBHOE HAIPaBJIEHME Jal0T MporpamMma ydeOHOH
JUCLUIUIMHBI U CTYJIEHYECKUH KOHCIEKT, KOTOPbhIE YKa3bIBAIOT, YTO HauOoJsiee Ba’KHO 3HATh U
yMmeTh nenaTb. OCHOBHOM MaTepuan JOJIKEH NpopaldaThIBaThCs MO y4EOHHMKY (€CIM Takou
uMeeTcsl) U y4eOHBIM IMOCOOMSAM, TaK KaK KOHCIEKTa JaJeKO HEIOCTaTOYHO IJIs H3Y4YCHHS
JUCLUIIINHBI, Y4eOHHUK JOJDKEH OBITh M3y4eH B TEUYEHHE CeMecTpa, a IMepell 5K3aMEHOM
COCpEIOTOYbTE BHHMAaHHWE Ha OCHOBHBIX, HauOosiee CIOXHBIX paszaenax. [loaroroeky mo
KaXJIOMy pasfeny CleqyeT 3aKaH4YMBaTh BOCCTAHOBJIEHHEM I10 IAMATH €ro KPaTKOro COJAepKaHMs
B JIOTUYECKOMU MOCIIEA0BATEIBHOCTH.

3a oaMH - 1Ba JAHS 10 SK3aMEHa Ha3HayaeTcs KOHCyinbTalus. Ecinu ee mpaBHUIIBHO
UCIIOJIb30BaTh, OHA IPHUHECET OOJIbIIYI0 NOJIb3y. BO BpemMs KOHCYJIbTallMM CTYACHT HMEET
MOJIHYO BO3MOKHOCTb ITOJYyYHUTh OTBET HA HEE HU SICHBIE €MY BONPOCHI. A JUIsl 3TOr0 OH JOJIKEH
npopaboTarh A0 KOHCYJbTAallUM BCE TeMbl AUCHUIUIMHBL. Kpome Toro, mpemonaBarenb OyaeT
OTBEYaTh Ha BOIPOCH! JAPYTHX CTYIEHTOB, 4TO OyJeT IIs Bac MOBTOPEHHUEM U 3aKpEIIEHHEM
3HaHWH. U eme o4eHp BakHOE OOCTOSTEIBCTBO: IPEINOJAaBaTeb HA KOHCY/IbTAILUH, KAaK IPaBUIIO,
oOpanjaeT BHUMaHUE HAa T€ BOINPOCHI, MO KOTOPHIM HA MPEAbIAYIIUX K3aMEHAaX OTBETHI ObUIM
HEYJOBJIETBOPUTEIbHBIMHY, a TakXke (QUKCUpyeT BHUMaHME Ha HauOoyiee TPYAHBIX TeMmax
JucuuIuinHbl. HekoTopele cTyeHThl HE MPUXOAAT Ha KOHCYJbTallMU JMOO MOTOMY, YTO CUMTAIOT,
YTO y HUX HET BOIPOCOB K MPENOJABATENI0, JINOO MMOJararoT, YTO y HUX U TaK MaJo BPEMEHU U
Jydllle caMOMy IPOYMTATh MaTepuasl B KOHCHEKTEe WM M y4eOHHKe. DTO TiTyOOKoe 3a0iyK/IeHue.
Hukakas npyras paboTa HE CMOXXET NPHUHECTH CTOJb 3HAYUTENBbHOro 3(dekra HaKkaHyHE
9K3aME€Ha, KaK KOHCYJIbTalUs IPENo1aBaTels.

Ho xoHcynbTanus He MOXET BO3MECTUTb OTCYTCTBUS JUIMTEIbHOM pabOThl B TEUEHUE
ceMecTpa M MOMOYb 32 HECKOJBKO 4acOB OCBOMThH MaTepuall, TpeOyromuiics k sk3aMmeHy. Ha
KOHCYJIBTAIlUU CTYJEHT MOJy4YaeT OTBETHl Ha TPYJHbIC UM OCTABIINECS HEICHBIMU BOIPOCHI H,
clIeIoBaTeNbHO, JAopadaTeiBaeTcss MaTrepuan. KoHCynpTauu peKoMeHIyeTcsl OCeIaTh,
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MOJATOTOBUB K HHUM BCE BOIPOCHI, BBI3BIBAIOIINE COMHEHHWsA. EcCiIW CTyIeHT mpumer Ha
KOHCYJIBTAIIMIO, HE TpopaboTaB BCEro MaTephalia, IMojb3a OT TAaKOW KOHCYJbTAllUd OyIeT
HEBEJUKa.

OueHb BaXHBIM YCIOBHEM JUISi TMPABHIBHOTO pEeXHUMa pabOThl B  TEPHOI
9K3aMEHAIIMOHHOM CECCHM SBJISETCS HOPMaIbHBIM COH. [loAroTOBKAa K 3K3aMeHY HE JIOJDKHA MIITH
B ymiepb CHy, MHaue B JICHb dK3aMeHa He OyJeT 4yBCTBa CBEKECTH M OOJIPOCTH, HEOOXOIUMBIX
JUIS XOPOIIMX OTBETOB. Bedep HakaHyHE S5K3aMeHa PEKOMCEHAYEM 3aKOHYUTH HEOOJIBIION

MPOTYJIKOM.
Wrak, ocnosubvlie coeemvl Mg NMOATOTOBKU K CHA4e 3a4€TOB U DK3aMEHOB COCTOST B
CIELYyIOLIEM:
- JIy4mias MoJAroToBKa K 3a4eTaM M SK3aMeHaM - paBHOMEpHas paboTa B TEUEHHE BCETO
CeMecTpa;

- HCHOJIB3YWTE MpOorpaMMbl Y4E€OHBIX TUCIUILIIMH - 3TO OPTaHU3YET Ballly MOJTOTOBKY K
3a4eTaM M SK3aMEeHaM;

- YYHUTBHIBAiiTe, 4TO UIS NMOJHOLEHHOTO M3ydYeHHs Y4eOHOW NUCHMIUITMHBI HEOOXO0IHMMO
BpeMms;

- COCTaBJIIMTE IUIaHBI paOOTH BO BPEMEHH;

- paboTaiiTe paBHOMEPHO U PUTMHUHO;

- KypcoBBI€ pabOThI (IIPOEKTHI) XKeNaTeIbHO 3alIUINATh 32 OJHY - ABE HEIeNH 0 Hadala
3a4eTHO-9K3aMEHAI[MOHHON ceccuy;

- BCe 3a4eThl He0OXOAMMO CaBaTh JI0 Hayasla SK3aMEeHAIMOHHOI ceccum;

- TIOMHHTE, YTO KOHCIEKT HE 3aMeHseT y4eOHUK M ydeOHBIe MOCcOoOHs, a IOMOTraeT
BBIOpATh U3 HETO OCHOBHBIE BOIIPOCHI U OTBETHI;

- IIpu NOArOTOBKE HanOoObIlIee BHUMAaHNAE U BpEMsL yz:enﬁf/'ne TPYAHBIM U HECIIOHATHBIM
BOIIPOCaM y4eOHOM TUCIHMITINHEI;

- TPaMOTHO HCIOJIb3YHTE KOHCYJIbTALlUU;

- coOuofaiiTe NpaBUIBHBIA PEXKUM TPyJa U OTIbIXa BO BPEMsI CECCHH, 3TO COXPAHUT
paboTOCIIOCOOHOCTD U J1aCT XOPOIINE Pe3yJIbTaThl;

- y4YHUTeCh BJIaJIeTh OO0 Ha 3a4eTe U IK3aMeHE;

- YYHUTCCh TOYHO U KPATKO MEpE€aaBaTb CBOU MbICIIH, IMOSACHAA UX, €CJIIKM HYXHO,
JOTHKO-TpaUUIECKUMHU CXEMaMHU.
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3akiaouenue

MeToauueckue yka3aHUs 110 BBIIIOJHEHHUIO CAMOCTOSTEIBHOW padOThl 00ydYaromuXcs
ABJISIOTCS. HEOTHhEMJIEMOW YacThi0 Tpoliecca oOyuyeHuss B By3e. llpaBuiibHasopraHu3anus
CaMOCTOSITENIbHOM PabOThI MO3BOJISIET OOYYAIONIMMCS Pa3BUBAaTh YMEHHUS M HAaBBIKM B YCBOCHHU U
CHCTeMaTHU3alUN PUOOpETaeMbIX 3HAHUM, 00ECIeYrBaeT BHICOKHII YpPOBEHb YCIIEBAEMOCTH B
mepuos;  OOydeHHs, CIOCOOCTBYeT  (OPMHPOBAHWUIO  HABBIKOB  COBEPIICHCTBOBAHMS
npo(eCCHOHAIEHOTO MaCTEepPCTBA. Takke BHeayIMTOPHOE BPEMs BKIIIOYACT B CeOsl MOJTOTOBKY
K ayIUTOPHBIM 3aHATHSIM W HW3YYCHHE OTICIBHBIX TEM, PACHIMPSIOMUX WU YIITyOJSIFOIIHX
NpEACTaBICHUSI 00YYAIOIIUXCs MO pa3jiesiaM U3y4aeMOn JTUCIUTIIUHEI.

Takum oOpa3om, o0OydarolmMIiCs MCHOIB3Ys] METOJMYECKHE YKa3aHUS MOXET B
J0CTAaTOYHOM o0BeMe YCBOUTH U YCIICIIHO P€ain30BaThb KOHKPCTHBIC 3HAHUA, YMCHHA, HABBIKU U
MOJYYHUTH OIIBIT ITPX BBIITOJIHCHUHU CICAYHOHIUX yCHOBHﬁ:

1) cucremarnyeckasi CaMOCTOSITeNIbHAS paboTa MO 3aKPEIUICHHUIO MOJYUYCHHBIX 3HAHUNA U
HaBBIKOB;

2) 100pOCOBECTHOE BBHINOIHEHUE 3aaHUI;

3) BBISICHEHHE W YTOYHEHHUE OTHACIBHBIX MPEANOCHUIOK, YMO3AKIFOUCHUU M BBIBOJIOB,
coJiepKaluxcs B y4eOHOM Kypce;

4) comoCTaBiICHHE TOYEK 3PCHHS Pa3IMYHBIX aBTOPOB IO 3aTParMBacMbiM B y4eOHOM
Kypce mpoOiieMaM; BBISIBICHHE HETOYHOCTEH M HEKOPPEKTHOTO H3JIOKCHHS MaTepuaia B
NEPHOANYECKON U CIEIUAIBHOM JTUTepaType;

5) mepuoanYeckoe O3HAKOMIIEHHE C TMOCICAHHUMH TEOPETHUYCCKUMU U MPAKTUUCCKUMHU
JOCTHIKEHUSIMU B 00JIACTHU yIPAaBICHUS IIEPCOHAIOM;

6) mpoBeneHHE COOCTBEHHBIX HAYYHBIX U MPAKTUYCCKUX HCCICIOBAHHI 1O OIHOU WU
HECKOJIBKUM aKTyaJIbHbIM IIpo0jieMam;

7) TOArOTOBKA HAyYHBIX CTareld Juis OINMyOJUKOBaHUS B IEPUOJUYCCKON IedaTH,
BBICTYIUICHHE HA HAYYHO-TIPAKTUYECKUX KOH(QEPCHIHSX, y9acTHe B paboTe HAyYHBIX OOIIECTB,
KPYIJIBIX CTOJIAX U JHUCITyTaXx.
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