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BBeaenne

Jlerenma o caMoo0ydaiomeMcsi, CAMOPA3BUBAIOIIEMC ST HCKYCCTBEHHOM HWHTELIEKTe 3apo-
JIMJIACHh B HEJIPAX HAY4HON (PAHTACTUKY OY€HD JIABHO, M C TEX IIOP CTaJIa B IPOU3BEICHUIX
9TOTO KAHPA I€M-TO COBCeM OOBbIIeHHBIM. MBI peKO 33/ [yMbIBAEMCsI O TOM, ITO MO OTHO-
MEHWTO JazKe K eCTeCTBeHHOMY WHTEJIeKTy nouatus '"camoobydenune" u "camopaszsurue
cJIeJIyeT UCIOJIBb30BATDh € OOJIBIIONR OCTOPOXKHOCTBIO. Ye/1oBeK 00yvuaeTcs, BUUTHIBAaA B ceOs
3HAHUS U yMEHWsI, HAKOIICHHBIE Ye/IOBEYECTBOM HA HPOTIKEHHH MHOTOBEKOBOTO Pa3BU-
THsI. DTOT UCKYCCTBEHHO CO3MAHHBIA MUD 3HAHWA W SIBJISETCS TMOIUHHBIM HCTOTHUKOM
1eJI0BEYeCKOr0 nHTe IekTa. Heffpocucrema qe/10Be9ecKOT0 MO3ra, CTAHOBHTCS €CTEeCTBEH-
HBIM WHTEJIJIEKTOM, JINIIH aJalTHPYsICh K JJAHHOMY HCKYCCTBeHHOMY mupy. PakTu4eckn,
MbI HMEEM €JINHCTBEHHYIO HHTE/UIEKTYAJTbHYI0 CUCTEMY, MOJIUHHO CAMOPA3BUBAIOIILYIOCS
1 caMOOOyJaIONIYIOCS - 9TO HHTEIEKT Beefl desioBedeckoit nupuiu3anuu. [losTomy, roso-
pg o "camoobydaoneMcss HCKYCCTBEHHOM HHTe/IIeKTe" , TOHAYaIy CIeIyeT OrpaHnINThCS
YCTaHOBKOil HA CO3/[aHNE KOMITBIOTEPHON CUCTEMBI, CIIOCODHOI, KaK 1 9eI0BeK, "caMooby-
JaThCs" O KHUTAM U JIPYTUM HOCHUTE/IsIM 3HAHUI.

Ecsu ke opueHTHpPOBATLCS HA CO3JaHUE MCKYCCTBEHHOTO MHTE/IJIEKTA, CAMOpPa3BUBA-
01Ierocst B abCOJIOTHOM CMBICJIE, TO CJEJYeT SICHO OTIaBaTh cebe OTYET, YTO ObEKTOM
U3YUeHUsST 371eCh SIBJISIETCS He apXUTeKTypa HefpOCHCTeMBI - €CTeCTBEHHOH JHOO HCKYC-
CTBEHHOI, & JIOTHI€CKHUe MPOIECChl, 00ECIIeYnBAIONINE PA3BUTHE YIOMSHYTOrO BbIlie M-
pa 3unanmit". Jlaxke co3manne naeajpbHON NCKYCCTBEHHONW HEHPOCHCTEMBI HE OTMEHUT HEO0-
XOAUMOCTH PA3BUTHUSI HAYKHU O JIOTHIECKUX MPOIECCaX, KAK He OTMEHMJIa NOTPeOHOCTH B
PA3BUTHU TEOPETUICCKONH MEXAHUKHU CIIOCOOHOCTH €CTECTBEHHBIX HEHPOCUCTEM YIPABIATH
JUHAMUYECKUMHE TIpolieccaMu. K coxKasleHuIo, Ha CerOJHSIITHANA JTeHb HAyKH O JIOTHYe-
CKUX TIporeccax Mbl He umeeMm. Maremarudeckas JIOTMKa, TPeIIPUHUMAS MOIBITKA HARTH
Kaxkne-T0 pdeKTuBHbIE 00IMe TPUHIUIBI ABTOMATHIECKOTO PENTeHusT 33129, CTOJTKHY-
JIaCh C MPOOJIEMOl FKCITOHEHTIMAIBHON TPY10eMKOCTH mepebopa, W BBIHYKIeHA ObljIa OT-
CTYNIHUTH. B 9TOM cUTyaIuu eIMHCTBEHHBIM HOIX0I0OM K U3yYEHUIO JIOTHIECKHUX MPOIECCOB
OKa3bIBAETCS KOMIIBIOTEPHOE MOJIEIUPOBAHUE PEAJTBHBIX MPONECCOB paccyxkaenuit. Kom-
IBIOTED CTAHOBUTCS CBOETO POJIa MUKPOCKOMOM, TTO3BOJISIIONIMM HAPUCOBATDH JETATHHYIO
KAPTHHY MUPA JOTHIECKUX MPOIECCOB BO BCEM ee Pa3Hoo0pa3uu. YiKe IMepBbie MOMBITKI
TAKOTO POJIa SICHO MTOKA3BIBAIOT, HACKOJIHKO BEJIMKO JAHHOE pa3znoobpasme. OHO BBITJIAIUT
HEe MEHBIINM, 9YeM pa3Hoobpasue (DU3MIECKUX WM XUMUIECKHUX sIBJICHUIT, U PA3BUTHE Ha-
YVKH O JIOTHYECKUX IPOIECccax, & BMecTe ¢ Heil U co3MaHue MCKYCCTBEHHOTO MHTEJJIEKTA,
3aTSHETCs] Ha BeCbMa JIJINTEIbHBIN Tepuo/.

Hacrosimas ctaTbs MOCBSIIEHA UCC/IEI0BAHUIO JJOTHIECKUX TPOIECCOB, MPEIIPUHITO-
MY C IIOMOIIBbIO KOMIBIOTEPHOIi storudeckoii cucteMbl "Mckpa'. UTobb mpoMoaeanpoBaTh
B CHCTEMe DpeIleHue 33/[a9i 4eJ0BEKOM, OHO pas30MBAJIOCh HA aTOMapHbBIE IMard, U JJjId
KaKJIOr0 IIara cOo3/aBajiach HECJOXKHAS MPOrpaMMa, CHOCODHAs BBIMOJHATL €ro B aHa-
JIOTHIHBIX CATYAIUsIX. Takue MporpaMMBbl HOJYIHIA HA3BAHUE TPHEMOB. Bl mpopabo-
TaHbl MHOTHE HpeIMEeTHbIEe 00/IaCTH, B IEPBYIO OYepe/b MATEMATHYECKHEe, W HAKOILJIEHA,



0a3a upuemon, umemnolnas oosee 40000 smemenToB. PakTUUECKH, OHA ITPEJICTABISIET CO-
6oit orpoMHyI0 KOLIEKIHIO "(GOTOCHUMKOB" ¢ TpaekTOpuil perreHust 3a/a4, B3ATHIX W3
33 IadHUKOB. B pame obsacreit 6a3a nmpueMoB OKa3a/iach CIOCOOHON (DYyHKIMOHUPOBATH
KaK aBTOMATHYECKHH pemaTesb 3a1a4, HeIJIOX0O HMATHPYIOIINA aeficTBus destoBeka. Ho,
9TO ropasmo 0oJiee BaykKHO, OHA CTaJIa MCXOMHBIM CBHIPbEM /I aHAJIM3a TOTO, Kak Oa-
3UCHBIE TEOPEMbI MPEAMETHON 00/1acTi TPeodPA3yIOTCsS B MPUEMbl, HHBIMU CJIOBAMU, JIJIsI
aHaM3a mporecca camoobydennst "'mo kuauram". Beitn mpennpuHATH CTaHAAPTH3ANUS
ONITUMUBAINS TPUEMOB, CO3aHa uX Kjaaccudukanus. [lourn g KaxKI0ro npueMa yKa-
3aH MCTOYHHUK - HEKOTOpas Oa3uCHas TeopeMa IpeaMeTHOi obaactu. 3ydena mociemoBa-
TeJIbHOCTD AefICTBHIA IIPH IePexoe OT TeOPEMBI K IPHEMY, U IIPEIJIOXKEHbI IPeIBaAPUTEIb-
HbIE BEPCUU AJITOPUTMOB, BOCIIPOU3BOIAANINX Takue jieiicTBus. Cpein JaHHBIX aJIrOPUTMOB
UMEIOTCS TTPOIEIY Pl ATANTAINE MPUEMOB K 00yJaromuM 3aaadam. Pe3yabraToM siBUICs
HEKOTOPBIH mporoTun "rereparopa npuemMoB', MO3BOISIONINI B MPOCTHIX CJAYYAAX CPa3y
[OJIYIaTh BIIOJIHE OCMBICJIEHHBIE IIPHEMBI, B 00JIee CI0KHBIX - MPHUXOANTH K HHM IOCJIe
ABTOMATHIECKOH JTOBOIKH 10 3adadHuKy. CoBceM CJIOXKHBIE CJIYUYaM AAI0T XOPOIIUil MaTe-
puaJi Jijisi TPOJI0JIzKeHusl uccieqoBannii. Jlanubiii renepaTop npueMoB MOKHO yIOI00UTH
nupaMuie, B OCHOBAHUU KOTOPOIl JIeKUT 0a3a MPUeMOB, BEPIIMHON CJIYKUT MHOXKECTBO
OA3MCHBIX TEOPEM, & MPOMEKYTOUYHBIE CJIOM COOTBETCTBYIOT 3TAallaM CHHTE3a MPUEMA.

B mesiom, npoaenannasi pabora moarsBepamia 3O¢eKTHBHOCTD HCIOJIb30BAHUSI KOM-
IbIOTEPHON JTOTHIECKON CHCTeMbl KakK "MUKpocKona' 115 n3ydeHus JOTHIeCKUX MPOIEC-
COB W HAMETWJIA MYyTH CO3IAHUS HUHTE/IEKTYAJIbHOH CHCTEMBI, CIIOCOOHOH OBICTPO 00y-
YAThCS 110 TPAIAUTTHOHHBIM HCTOYHUKAM HAYIHO-TEXHUIECKOIT nHMOpMann.

ApxurekTypa peniarejida 3aaad

Bagaun hopMyIUPYIOTCS B peraTesie Ha CIeMuaTbHOM JOTHIECKOM SI3bIKE, ITOTO/THIeMOM
0 Mepe ODYUYEeHHs. DTOT Ke A3bIK MCIOIb3YeTcss It (GOPMYJIUPOBKU TEOPEM, MPHUEMOB
u 1.11. OH MOXKET PacCMATPUBATHCS KAK BAPHAHT SI3bIKA HCUUCJCHUS MPEJIUKATOB, OPHU-
eHTUPOBAHHBII Ha CcOMMKeHHe ¢ peaJbHOi MaTeMaTHYecKoi mpakTukoil. Bmecto Tpaau-
[UOHHBIX JIjIsl MaTeMaTu4deckoil joruku tepmuuoB "dopmysna'u "repm" ucnosbsyorcs
tepmunbl 'yTBepkaeHue u "Boipakenue'. Bee 9Tu KOHCTPYKITME UMEIOT CKOOOIHBIN BH
flay...ay,). O6braEBIM 06pa30M BBOJASATCS CBsI3aHHbBIE TIEPEMEHHbBIe, KOTOPhIE BO3HUKAIOT
JINIIB B CBsI3M ¢ KBaHTOpaMmu "cymecryer", " mistoboro", "cymecrByer einHCTBeHHBII ",
a TakxKke ommcarensaMu "'Kjaacc'" n "orobparkenme", 3ama0muMu MHOKECTBA B (DYHKIHH.
Kaxknoe HOBOe TTOHSATHE PETHUCTPUPYETCS B CUCTEME W COMPOBOXKIAETCS CIPABOYHON WH-
dopmanueil, yrouHgmonieil ero CHHTakCuC u ceManTuky. /g ynodbcrBa odydenus co3/ian
GOPMYIIBHBIN pPelakKTOp, KOHBEPTHPYIOIHT CKOOOUHYO 3aIlUCh B MIPUBBIYHYIO MaTeMaTH-
qecKyio popMyay u 0OpaTHO.
Beesiena necsioxkuast obIme1ornyeckas Kaaccudukanus 3a1a4, u 3aHKCHPOBAHBI CTPYK-

TYPBI JAHHBIX /I TPEJICTABICHUS TAKUX 3a7a4. 3aaUN JeIATCI HA CJIEIYIONNHe YeThIpe
THIIA:

1. 3Bamaga Ha mgokasaTeabcTBO. Takas 3amada mMeeT CIMCOK HOCBLIOK A, ..., A, u
Y 7
yeaoBue Ag. Ecau ynaercs ycTaHOBUTH, 9TO yTBepKIeHHEe Ao ABISAETCA CJIeICTBHEM
yTBep:kaeHuii Ay, ..., A,, To 3agaua uMmeer orser "mcruHa'. B mpoTuBHOM ciaydae
permaTesnab BeAaer cuMBoa "oTkas'.

2. 3amaga Ha mnpeobpasoBanme. Kak u BbIIe, UMEIOTCS CIIMCOK IOCBLIOK Aq,..., A,
u ycaoBme Ay, KOTOpoe yiKe sIBJISIeTCs He YTBepKIeHHeM, a BhipakeHnmeM. Kpome
TOrO, 3aJaH CIUCOK Iiejieil, yTOUYHSIOMNX, KaKuM UMEHHO 00pa30M JIOJIZKHO ObITh



npeobpasoBano Beipazkenne Ag. OHE IeaIM HAKJIAABIBAIOT CTPOIUE OPraHUYEHUsT
Ha BUJ| OTBETA, IPYTHeE - YKA3BIBAIOT TEHICHIIN, YIUThIBaeMble perarejeM (Hampu-
mep, "ympocruts"). IIpeobpa3oBanus MPOBOASTCS B MPEIOJOKEHIN UCTHHHOCTH
HOCBLTOK A1, ..., A,. OTBeTOM 3a1a9m CIYKHUT pe3yJbTaT Ipeodpa30BaHUil BHIPA-
keunsa Ag. OH BBIIAETCS 110 JOCTHXKEHHH TPeOyeMOro BHIa OTBETA, a B JOMYCTUMBIX
cJIydasix - 110 UCYePIAHUN CPEeJCTB peliaTesis.

3. Bamaua Ha omucanue. IMeroTces ¢coucok mMockliok Aq, ..., A,, & TaK:Ke CIUCOK YCJIO-
BUit By, ..., B,,. 3agan cnucok 1emaeit C. Tpedyercs mpeodpa3oBaTh YCJIOBUS B IPeI-
IIOJIOZKEHUH MCTUHHOCTHU MOCBLIOK, YYUTBHIBAA LEAU 33Ja4u; HallpUMep, pa3peliuTb
yYCJI0BUA OTHOCUTE/JIBHO HEN3BECTHLIX, 3aJaHHBIX B CITUCKE C B ITOM CIUCKE MOZKET
COJEPZKAThCA YKa3aHue, Hy2KEH JIN HOJIHBIN OTBET UJIN J0CTaTo4deHn ‘IaCTI/I“IHbIIL/’L HYZK-
HO JI1 ylIpoliaTb €0 OTHOCHTEJ/IbHO U3BECTHLIX IIapaMeTpPOB, U T.II. O6I)I“IHO 3alada
Ha OMUCAHHE COMPOBOKIAETCS BCIIOMOraTEIbHOMN 3a/1aueli Ha uccaeoBanue (CM. HU-
>Ke). DTa BCIOMOTaTe/IbHAS 331a9a, IBASETCS HAKOIUTEAeM ODIINX CJIeJICTBHIT yCJIO-
BUI U IMOCBIJIOK, BBIBO/J KOTOPBIX HWHOTJa IMO3BOJAET IMOJYYUT AdBHBIE BbIparKeHUd
OJ14d HEN3BECTHDIX.

4. 3amada Ha uccaenoBanne. Mmeercss cnmcok mochbliok Ai, ..., A,, W 3aJaH CIHCOK
neseit C. Pemenne 3a1a9m 3aK/II09a€TCSI B BHIBO/IE CJIEJCTBUI U3 MOCHLIOK € YIETOM
neseBoit ycranoBku. OHO 0OOpbIBaeTCd NPHU MOJYYEHUH PE3YJIbTaTOB, WHTEPECHBIX
Il BHETITHe  3a1auu (yCMOTPeHHe TPOTHBOPeY s, HAXOXK/IeHHe PABHCTBA JJIsl HEU3-
BECTHOl ¥ T.11.), KOO MO UCUEPIAHUHN JTUMHUTA TPYI0eMKOCTH. HaiileHHble BayKHBIE
CJIEICTBUS TIEPETAI0TCS BO BHEITHIOK 3aa4y.

Kpome mepedncieHHbIX JOIHYeCKAX KOMIIOHEHT 3a/1a9H, BBEICHBI TEXHUUYECKHE KOM-
IIOHEHTHI, HCIIOJIb3yeMble pemareneM. Bo - mepBbIX, BCe YCI0BUS U IMOCHLIKH 33129 COIPO-
BOXKTafoTcs "Becamu' - mejabiMu gucaaMu or 0 10 20, peryIupyroIIuME KOHIEHTPAITIO
BHUMAHMsSI [IPY TPOCMOTPE 3aja4u. Bo - BTOPBIX, KaxKblii TepM 3a1adn (ycJIoBHE JIA-
60 TOCHLIKA) COMPOBOKIACTCS CIIUCKOM TEXHUYECKHX ITOMETOK - KOMMEHTAPUEB K ITOMY
Tepmy. TaKuMHU Ke CIHCKAMHU COMPOBOXKIAIOTCS BeCh HAOOP MOCHLIOK M BCA 3a1a4a. Tex-
HAYECKHE TIOMETKHU MO3BOJISIOT COMPOBOXKIATH JOTHIYECKHE CTPYKTYPHI JAHHBIX CETEBBIMU
KOHCTPYKIHSIMHA Pa3JInIHON mpupoasl. OHU 2Ke PeryIupyioT B3anMOIeHCTBAE MEXK Iy IIPH-
eMaMH.

[IpeobpaszoBanust 33,1449, a TaK:Ke BBOJ M PACCMOTPEHHE PA3JIUIHBIX BCIOMOIATE Ib-
HBIX 3a/1a4 B IPOIECCe PeleHnss 00eCnednBa0TCs IPUeMaMu - MPOoIeypamu, o0o0Ia0-
UMK aTOMapHbBIE TMard paccy’KIAeHUil degsoBeka. Takux MPpUEeMOB B TPOIECcce 00yUeHwHs
HAKAILTHBAIOTCA MHOTHE THICAYH, ¥ BOSHUKAET IPpo0IeMa ObICTPOro MOUCKA HYKHOTO IIPH-
eMa. B mpuHmmIe, 371ech BO3MOXKHBI JBa, IIOIXOIA.

[IepBblit U3 HUX COCTOUT B CKAHMPOBAHUH JAPEBOBHIHOINO KaTaj10ra 0a3bl IPUEMOB, 103-
BOJISTIOIIIETO OTCEKATH BETBU, 3aBEJOMO He COEepPZKaIne HyKHOro mpuema. Fem mocse or-
CeYeHMs OCTAJIOCh DOJIee OHON BETBU PACCMATPUBAEMOIl BEPITUHBI, TO JAJI€e MOUCK TPeI-
IPUHAMAETCS He3aBHCHMO B KaykKI0# W3 ocraBmiuxcs BersBeit. Ilocse Toro, Kak Hy:KHBIi
IpueM HaiijIeH, OH peaanu3yercs, U Jajiee MUK IOUCKa MOBTOPsaeTcs 3aH0Bo. HemocTtaTkom
9TOTO MOAX0a OKA3AJI0Ch TO, YTO B PeaJTbHOM MHOIM0OOpa3WH MIPHEMOB HE YIAI0CH HAATH
CKOJIb-HUOY/Ib XOPOIIHUX HMPUHIMIOB OTcedeHusd. Kpome TOro, mo Mepe obydeHusi U yBe-
JINYEHUsT 9UCIa TTPUEMOB BPEMS MOMCKa, OyIeT yBeJIHIUBATHCA. JTO, O€3YCJIOBHO, CO3IACT
(a mpH IJIOXOM OTCEYEHHUW - JOCTATOTHO CKOPO) CUJIbHBIE OFPAHHYEHHsI HA 00beM 0a3bl
IPUEMOB, IIPH KOTOPOM BO3MOKHA, 3 dheKTHBHAs paboTa periares.



Bropoit 1oaxo ocHOBaH Ha IWKJe CKAHUPOBAHUS 33/a4u. DOJIBIMMHCTBO ITPUEMOB,
UCTOJIB3YEMbIX TIPU PEIeHuH 33724, JOIMYCKAeT ABHOE YKA3aHWE TAKOrO MOHSITHUS, UTO
JIJTA BOBMOZKHOCTH IPUMEHEHUs IIpHeMa HeoOXOIMMO IOdBIEHUE STOr0 IOHATU B 3aja4e.
DTO MO3BOJIET OPraHu30BaTh 6a3y MPHEMOB 110 HPUHIMILY SHIMKJIOIEINH: 33 KaKIBIM
MOHSTHEM JIOTHYECKOTO sI3bIKA 3aKPeILIsSIeTcss CPaBHUTEILHO HeOObINAs TPYIIIA ero Ipu-
emoB. Kak mokaspiBaeT ONBIT, MCK/IOYEHUE COCTAB/ISIET JIWIb KPaliHe HE3HAUNTE/IhHAs
IPYIIa TPUEMOB, /sl KOTOPBIX HE BBIIEISIETCS KAKOTO-THO0 eCTeCTBEHHOTO 'HHUIHAJIN-
supytotero" nmouaTusi. QUepeHON Mar pemneHns 33/ 1a9u MPU BTOPOM TIOXO0JI€ COCTOUT B
[IOCJIeIOBATEIbHOM, IIOHATHE 33 IIOHATHEM, IPOCMOTPE BCEI'O TEKCTa, 3a/a49H, ¢ 0OpaleHu-
eM JJIs0 KaxKJI0ro TeKYIIero MOHATHS K MOUCKY BHYTPH I'PYIIbLI €10 IPUEeMOB. DTa IPYIIIa
HEBEJINKA, U BO MHOTHX CJIydasiX €€ MOXKHO OPraHH30BATH 110 JPEBOBUIHOMY HPUHIAILY,
MOJIydas TAKUM 00Pa30M JIOMOTHATETFHOE YCKOpeHne noncka. [IpenMyiecTBoM JaHHOTO
MO/IXO/A ABJISETCS TO, 9TO TPU 00YIEHUN CHCTEMBI HOBBIM PA3/1€/1aM MbI MPAKTHYECKU HE
yMeHBIIIaeM CKOPOCTH €€ pabOoThl Ha paHee IMpopabOTaHHLIX pasjenax. Tak mosydaercs
moToMy, 9To "HOBBIe" TMOHATHS He BeTpedaroTcd B '"crapeix"3agadax, W HaJudHe TazKe
odeHb OOJILIIOrO 4Yuc/ia "HOBBIX' IPUEMOB HUKAK HE CKA3bIBAETCS HA BPEMEHH IIOUCKA,
"crapeix", cBg3aHHBIX ¢ APyruMu TOHATHAMH. PAKTUIECKH, 37€Ch CHUMAIOTCS CKOJIb-
HUOY/Ib CUJIbHBIE OTPAHUYEHUS HA POCT YUC/IA MPUEMOB W TOSB/ISIETCS TPUHITUTHATBHAS
BO3MOKHOCTD CO3/IaBaTh I'MTAHTCKHE JIOTHYECKUE CHCTEMBI, UMeolue (pyHIaMeHTATbHOE
pasHocTopoHHee obpazopanue. IMeHHO 9TOT MOAXO] W OBLT peau30BaH B JIOTMYECKO
cucreme "Mckpa.

Takum obpazom, paboumii MUK/ penraresisi COCTONT B CKAHUPOBAHUN TEKCTA 33 a4l -
MTOCJI€/I0BATEILHOM IPOCMOTPE BCTPEUYAIONINXCS B HEll TMOHATHH W OOpaIleHnn s TeKYy-
Iero HOHATHUS K €ro mporpamme, o0beuHdionieil B cebe Bce 3aKpeIJieHHbIe 3a TOHITHEM
OpUeMbl. DTa MPOIEAYPa IPeJCTaBIsseT cO0Oi ITO-TO TUIA BHYTPEHHEro '"JIOrmIecKoro
3perna, 00eCIeInBaIOIero KOHTPOIb 3a Pa3BUTHEM cOObITHii. Kak m wesoBeK, B mpo-
IeCce peIeHnsi CHCTeMa IpealpuHIMaeT MbIcJaeHHoe "paccmoTrpenne” 0ObeKTOB 3a1a9u
U CBsI3efl MeXKy HUME JJIsi BRIPAOOTKH ILIaHa OJIMKaWImX geficTBuil.

Y1066l BEIOpaTh W3 BCEX BO3MOYKHBIX JIeHCTBUI HaWaydIiee, HEOOXOANMO KAKWM-TO
00pa3oM CpaBHUBATH MEXKJIY COOO pe3y/bTaThl NPUMEHEHUs] PA3JIUIHBIX PHEMOB B Te-
KyIeM KOHTeKcTe. [IjIss 3TOro ecTeCTBEHHO BBECTH YHUCJIOBBIE OIEHKH ITPHOPHUTETHOCTH,
BbIOMpasg KaxKJblil pa3, HAIPUMEpP, IIPUEM C HaUMeHbIIeil Takoil omeHkoit. Boobie ro-
BOPSI, HEPAIMOHAJBHO IPH CKAHWPOBAHUH 33a9UN HAXOIUTH BCE BO3MOXKHBIE BaPHUAHTHI
MPUMEHEHUsI TTPUEeMOB W JIUITh 110 OKOHYAHWW CKAHUPOBAHUSI OTOMPATH JIYUIIHI - 9TO
MOZKeT HOTpeDOBATh PACCMOTPEHHsS CJUIIKOM OOJIBIIOrO YHUC/Ia BApPUAHTOB, NMPHYEM IO
cBOEil apHOPHOM HMEHHOCTH aHAJU3UPYEMbIe BapUAHTBI TOXKe OyIYyT CHIBHO Pa3JndaTb-
csi. K MEeHbIIUM BBIYUC/IUTE/IBHBIM 3aTPATaM MOXKHO HPUATH, €Cju pa3duTh BCE MPUEMbI
Ha TPYIIBl WK yPOBHH, 00beauHAs O0Iee-MeHee PABHOIIEHHBIE, U MOUCK HYXKHOTO TIpHe-
Ma BECTHU C TOCJIeI0BATETbHBIM YBeJIUIeHHEeM HOMEpPa yPOBHS, 0OpPbIBAs €ro, KaK TOJBKO
HaiijleH TPpUMEHUMBII B TeKyImeil cuTyaruu npueM. PakKTuIecKd, 3/1ech ONEHKON MpHo-
PUTETHOCTH IIpHEMa CTAaHOBUTCA HOMep YpPOBHs. Tak Kak o6paboTKa KazKJIOro YpPOBHS
IPUEMOB TpeOyeT CBOETO IMUKJIA CKAHHPOBAHHS 33a9H, TO YHUCI0 YPOBHEH Iemecoodbpas-
HO C/JIeJIaTh HE OYeHb OOJIBIINM; B DeIlaresie 9T0 YUCI0 PaBHO 16, mpuyeM Kak IIPaBUIO
cpabaTbiBaHUE TTPHEMa MPOUCXOIUT Ha MEPBHIX H-6 ypoBHAX. B meficTBuTebHOCTH, OMUH
I TOT K€ IPUEM MOXKET B PA3JIMYHBIX CUTYAIUSIX OTHOCUTHCA K PA3JIUYHBIM YPOBHAM -
HOMEDP YPOBHS OIpeJIeIsieTCsl, B 3aBUCAMOCTH OT KOHTEKCTa, caMoil MporpaMMoil mpuema.
Ecin 9T0T ypoBeHBb HE COOTBETCTBYET TOMY, JJsI KOTOPOTO BBINMOJHSETCS TEKyIee CKa-
HUPOBAHUE 331841, TO JaJbHEHIIe JeHCTBHS 10 PACCMOTPEHUIO TPHEMa O0OPBIBAIOTCS, U
CUCTEMA MEPEXOIUT K JPYTUM IIPHEMAaM.



Barkuyto poJsib Ipu CKAaHUPOBAHUU 339 UI'PAET yHPABJIEHIE TTePEeK/TI0OYeHNeM BHU-
Manausa. Boobie roBopst, pa3/indHble 3JIEMEHTHI OMUCAHUST 33/1a91 HEPABHOIIEHHBI TIPH T0-
ucke odepeHoro npuemMa. OIHE U3 HUX HAXOATCA B 3a/1a4e JABHO, JIPYTHE - TOJBKO UTO
3aHeCceHbl TUO0 U3MeHeHbl. BepoaTHOCTh 0OHAPYKUTH MPU PACCMOTPEHWUH MEPBBIX CUTYa-
U0, TPEOYIONIYIO HeMeITeHHBIX JefiCTBHIi, OOBITHO 3HAYNTEIHHO HUKE, TeM JIJIsT BTOPHIX.
Yro0bl yuecTb TaKy0 CTATUCTUICCKYIO HEOTHOPOIHOCTD 3JIEMEHTOB 33/a9U U yMEHBIIUTH
cpeliHee BpeMs MOMCKA MPUEeMa, 3JIeMeHTHI 33/1a9i (TIOCHIIKH U YCJIOBH) CHAOKAIOTCS Be-
CaMu - TEJBIMU HEOTPUIATETHHBIMU TUCIAMA, YKA3BIBAIOIIUME HOMED TOTO YPOBHS CKa-
HUPOBAHHH, JO KOTOPOTO paHee JOXOIUTIO0 PACCMOTPeHHe d1eMeHTa. KaK TOIbKO dJIeMeHT
U3MeHsIeTcsI, ero Bec yMeHbInaeTcsd 70 (; Beca HOBBIX 3JEMEHTOB TaK:Ke MOJAraloTCsd PaB-
upivu 0. [lpu ckanmpoBanum, CBI3aHHOM C IIPUEMAaMU ¢ - IO YPOBHsI, HTHOPUPYIOTCS BCE
MOCBLJIKU U YCJIOBHUsI, BECA KOTOPBIX OOJIbIIe ¢ - OHu 00pa3yior "reneByo" gacts 3amaqun. [To
Mepe MPOXO0K/IEHUSI | - TO YPOBHSI BECA TeX 3JIeMEHTOB 33Ia9H, /I/IsT KOTOPBIX He TPOU3O0TILIO
cpabaThiBaHUE MPUEMA, aBTOMATUIECKH YBeInauBaoTcd 10 ¢ + 1. Kak Toapko cpabarsi-
BaeT KaKoOW-TnO0 MprueM W BOZHUKAIOT JIeMEeHTHI 33J1a49 ¢ BecoM (), CKAHUPOBaHUE 33]]a91
BO300OHOBJISIETCS HAYUHAsi ¢ Hy/1eBOro yposus. [Ipu srom B "30Hy BHUManus" nomamxyt
TOJIBKO T€ JIEMEHTHI 331291, KOTOPbie UMeroT Bec 0, T.e. TOJIBKO ITO ObLIN H3MEeHEeHBI JTH00
BBEJIEHBI. DTa MPOCTAA ABTOMATHKA, y2Ke 00eCednBaeT B OOIBITHHCTRE CIyIaeB PA3yMHYIO
CTPATETruIO MePeKTI0YeHNs BHIMAHUS U 3HAYUTETbHO yBEIUIUBAET OBICTPOJIEiiCTBHE CH-
cTeMbl. B 0CODEHHOCTH 9TO ONMIYTUMO TS 337184 TeOMeTPUIECKOTO THIIA, HMEIOIIHX COTHU
MOCBLTOK U yeaoBuit. Koneuno, HEOOXOIUM psi/i TOMOJTHUTETBHBIX CPEJCTB, OOecTednBa-
IOIMUX TEePEeKJII0UeHne BHUMAHNUS B CIEMUAJBHBIX CIydasx. HexkoTopble W3 3TUX CPEJICTB
BKJIIOUEHBI B "OOIIYI0 aBTOMATHKY' permaress; ApyTrue - peaan30BaHbl HEIIOCDEeICTBEHHO
B IIpHeMax, KOTOPble MOTYT W30UpaTeTbHO U3MEHATh Beca PA3JUIHBIX JIEMEHTOB 3372491
1 TaKuM 00pa3oM YIpaBIsaTh 30HONH BHUMAHUS.

B campIx obmux deprax, mporecc o0ydeHnss KOMIBIOTEPHOTO perraTesss MOYKHO Tpe-
CTABUTH MPOUCXOJIAIINM 10 CJieyomeil cxeme. PaccMmarpuBaercst HeKOTOpas 00y daroriast
OCJTeIOBATETLHOCTD 3a,1a4. {151 ouepeHoil 3a/1a91 aHAIN3UPYETCSI TPAEKTOPHUSI ee Perne-
uusi. Ona pasbuBaercs Ha MpocTeiinmie marn, u (GOPMYIUPYIOTCS IBPUCTHIECKTE 00bsIC-
HEHUS 1e1ecO00PA3HOCTH TEKYIIEro Mara B TeKyieM KouTekcTe. Ha ocHOBe Takux 00bsic-
HEHUil TpOrpaMMUpYyeTcs MPUeM - TPOrpaMMa, KOTOPas B AHAJIOTUIHBIX CUTYAIUAX OyaeT
BBIMIOJTHSTD AHAJOTUYHbIE JIeHCTBUS.

[IpreMbl HAKAILIMBAIOTCA B KOMITBIOTEPHON MOJEIH, TaK ITO B HOBOH 3a/a4e HEKO-
TOpbIe W3 HUX MOTYT CpabOTaTh W TPEII0KUTH CBOIO BEPCHIO PA3BUTHA perneHus. Kax-
Jloe Takoe cpabaThlBaHUE aHAJIU3UPYETCcd Ha MpeaMeT 1eecO0OPA3HOCTH, U B Pelaoliue
IpaBUIa TpHeMa BBOAATCA HEOOXOTMMbIe KOPPEKTHBBI. DTa MPOIEIyPa TTOBTOPSIETCS st
MHOTHX COTEH 3334 HPEAMETHON 00jiacT - J0 TeX 1O0pP, HOKA CJIOKHMBIIASICS CHCTEMA,
[PUEMOB He 0OHAPYXKUT JOCTATOYHO yCTOMYNBOIO 1 3pdeKTUBHOTO noBeieHusd. B 1enom,
MPOIECC HATOMUHAET 00yUYeHne HeHPOCUCTEMBI MeTOIOM "'Toommpennit 1 Haka3aHuii'"; oT-
JIndre COCTOWUT JIUIIb B 0OoJiee CJIOXKHOM Mpolenype KOPPeKIHH, KOTopas He CBOAUTCH K
U3MEHEeHNIO KaKIX-JTN00 YUCTIOBBIX TapaMeTpPOB, KaK Y HeHPOKOMIBIOTEPA, a TpedyeT MpH-
BJICUEHUs JIOTUKH JIJI OUEePETHOTO TTePEeNPOCKTUPOBAHUS TTPHEMOB.

Obyuenne jorudeckoit cucremsbr "Mckpa" Ob110 IpeANPUHATO /1JTsT TAKUX TPEIMETHBIX
obJiacTeit, Kak ajredpa MHOXKECTB M KOMOMHATOPUKA, dJeMeHTapHas aJjredpa, 3djeMeH-
TapHasd TeOMeTpHUs, MaTeMAaTHIeCKHil aHaJn3, aHAJIUTHIecKasd reoMeTpus, AuddepenIin-
aJIbHble YDaBHEeHHs, KOMILJIEKCHBIN aHAIN3, Teopus BeposgTHOcTell. [IpopadoTanbl MHOTHE
pasaesbl IUHEHHON aaredpsl, obIeil aareOpbl, IUCKPETHOR MaTeMaTHKH, HHTerPaIbHBIX
ypaBHEHMUIT, 3JIEeMEHTAPHBIX (DU3UKHK U XUMHUHU. PaccMaTpUBaAINCh HEMATEMATHIECKHE 00-
JIACTH: TMaXMAThl, IOHUMAHIE eCTECTBEHHOIO si3blKa, aHajn3 pucyHkoB. Cpa3y 3ameTnm,



YTO IJIaBHBIM 06pa30M N3y4daJiiChb CTaHAapTHBIC 3aJa4i BbIYUCJIUTE/JIbHOT'O XapaKTepa,
XOTs U JIIE MHOTHX TEOPETUYECKUX 33129 TOYXKe CO3/IaBAJNCH IPHEMbI, 00eCTIeTnBAIONIIE
UX perieHre. B HEKOTOPBIX MpeIMeTHBIX 001acTax (HampuMep, IeMeHTapHble aarebpa u
reOMeTpHs) YAAJIOCH JTOOUTHCsI JIOCTATOYHO CTAOUIBHOIO PEIEHUsT CTAHIAPTHBIX 33144, B
JIPYTHX - JIUTITD TPE/IJIOKEHBI 00bICHEHUST OTAETbHBIX TPACKTOPHIA DEITeHus.

HpI/I CpaBHEHUU C O6quHbIMI/I CucreMamMum KOMHBIOTepHOﬁ MaT€MaTHUKHU CTAHOBATCA O49e-
BUAHDBI MMPpEUMYHICCTBa IpeajaracMoro moaxoJa B TeX CJAydadX, KOrla JIOTUKa Ha4HuHaeT
UTpaTh CyMIECTBEHHYIO poJib. [lo cymiecTBy, jorudeckyto cucremy "Vckpa" moxkuO pac-
CMATPUBATD KaK YKCIEPUMEHTAIHHYIO CHCTEMY KOMIBIOTEPHOH MaTeMATHKNA HOBOT'O THIIA,
JTOTTYCKAIONIY IO MOCTEHEHHOE TIepepacTaHe B HHTE/LIEKTYaTbHYI0 MATEMATHIECKYIO CHCTe-
My.

Obmmee ancsio npueMoB cefraac mpessirraet 42000, 1uc0 TpopabOTAHHBIX 33,124 - CBbI-
e 10000. TIpu sTom, marke Ge3 apxuBaiuu, CUCTeMa 3aHUMeT Bcero okosio 120 M6. Dto
03HAYAET, UYTO CTAHJAAPTHBIE pa3Mepbl BHEIIHEro TBEPAoro jucka B 1T6 mo3Bosasior yse-
JHIUTH 00beM perntaress B 8000 pas, 6e3 cyliecTBeHHOIO 3aMe/IJIEHHST 70 B TeX 00/IaCTHX,
rje obyudeHue yrke 3aBeplieHo.

Anropurmuydecknii 361k JIOC

Crenyromuit BayKHBIH BOMPOC, BO3HUKAIONINN MOCJe BHIOOpA MeXaHW3Ma CKAHWPOBAHUS
3aJIauN KaK JIUCIeTdepa, OPraHu3yioniero padoTy 6a3bl MPUEMOB, - 3TO BOIPOC O SI3bI-
Ke JI7Isl 3alUCH IPUeMOB. B mpuemMe BBIAEIAIOTCS TaKue OCHOBHBIE YACTH, KAK ONUCAHNE
CUTYyaInd, B KOTOPOH JIOTHYECKN JOMYyCTUMBI PeaTN3yeMble UM AefiCTBUS; OMUCAHUE CH-
Tyalud, B KOTOPOl 3TU JefcTBUA IeecOO0pa3Hbl, U OMHCAHKMe MPOIEIyPhl, COOCTBEHHO
peajim3yIioleil AeicTBus npueMma.

[lepBBle Be WacTh MpeINOJAraloT HCIOTb30BAHUE HEKOTOPOTO JIOTHYECKOTO S3BIKA,
HA KOTOPOM (hOPMYJIEPYIOTCsSI COOTBETCTBYIONINE YCJIOBUsI. DTU YCJAOBHSI OTHOCITCS HE K
obbeKTaM MpeJMeTHON 06JacTH, PacCMATPUBAEMBIM B 3ajade (YHCIaM, TOYKAM, BEKTO-
paM ® T.II.), a K TeM CTPYKTYpaM JaHHBIX, ¢ MTOMOIILI0 KOTOPHIX 3aja9a [pejICcTaBlieHa B
cucTeMe: K TepMaM JIOTHIECKOTO sI3bIKa, BXOKJIEHUSIM B 9TH TEPMbI, K CIIUCKAM TePMOB, K
PA3JIMYHOTO POJa TEXHUUECKUM TMOMETKAaM U KOHCTPYKITUSIM, BBOJUMBIM pelraTeseM s
ylupaBJjieHus 1nponeccoMm. 4rodbl GopMy/inpoBaTh TaKue yCJI0BUs, HEOOXOAUMO 00ecIIeYnTh
JTIOCTATOYHO OOTATHIT HAOOP MOHATHI JTIOTHIECKOTO S3BIKA, OPUEHTHPOBAHHBIX HA MCIIO/Ib-
3yeMble B perniaTesie CTPYKTYPHI JaHHBIX, W MPEKe BCEro - Ha 33/a9d W UX JIEMEHTHI.

menuo 5TOoT HAGOp W COCTABHJ OCHOBHYIO dacTh HOBOro sizbika JIOC (Jlormueckui
Omucareny Curyanuii) st 3aldCH TPHEMOB; YTOOBI 33JIaBATh Te JEHCTBUsS, KOTOPBIE
JIOJIZKHBI OBITH BBIIOJIHEHBI HPUEMOM B yzke "omo3uannoit" um curyamnun, 0Ka3ajioch J10-
CTATOYHO TPHUCOETUHUTH K JIOTHIECKOH YaCTH s3bIKA, CPABHUTEIBHO HEDOJIBINOE KOJIHIe-
CTBO KOJIMPYIONINX TUIOBBIE TPEOOPA30BAHNST KOHCTPYKITHIA.

[locste Toro, Kak Ha JIOTHWIECKOM S3bIKe c(HOPMYIMPOBAHA CUTYallHsd, B KOTOPOIl TTpH-
MeHeHHe MIPHeMa BO3MOXKHO M Ie1eco00pa3Ho, HeoOXOAUMO 00eCIednTh HEKOTOPHIA aJl-
TOPUTM, PeaJu3yIoNnuii B 3a/1a9e MOUCK ITOi cuTyanuu. B onmucanwy cuTyaruu g0 I2KHBI
durypupoBarhb 00bEKTbHI, HJICHTU(DUIMPOBAHHBIE €Ie JI0 HadaJja IIOUCKA - caMa 3a/a4a;
BBIJIEJIEHHOE B Hell TPU CKAHNPOBAHUY BXOXKIEHUE TIOHSITHST; TEKYIINI YPOBEHb CKAHUPOBA-
Hud, u T.1. Onucanue mpecTaBiasgeT coO0 MOCaeJ0BATEIbHOCTD yTBepKAeHuit P, . .., P,.
Hekotopeie P; onpeendioT ycJaoBus Ha paHee HIeHTHOUIITPOBAHHBIE 00BEKTH. Tak Kak
BCe 3TU OOBEKTBHI OTHOCATCA K TEKYIIUM CTPYKTYPaM JaHHBIX DpeIlaTesisl, HCTHHHOCTH
YCJIOBUH TIPOBEPSIETCST HEIIOCPEICTBEHHO U HE TpedyeTr KaKOro-im00 JIOTHIeCKOr0 BBIBO/IA.
Jlst ipoBepKM 3TOH MCTUHHOCTH B MHTEPIPETATOPE SI3BIKA MMEIOTCS CIelHaIbHBIE MO/~



nporpammbl. JIpyrue P; BBojagT B paccMOTpeHHe HOBbIe 0O0BEKTHI, CBsI3aHHbBIE 33/ IaHHBIM
0bpa3oM C yiKe BBEJIEeHHBIMHU 0 3TOro obbekTamu. Ecin Takme 06beKThl ONpPeaeasiioTCs
HEOJTHO3HATHO, TO IIPHU MOKCKE CATYAINH HEOOXOINMO MEePEUUCIATh BCe BOSMOYKHBIE BAPH-
aHTHI. [Ipu mporpaMMupOBaHUHT HA OOBITHOM AJTOPUTMUIECKOM SI3BIKE 3/1€Ch HYKHO OBLIO
OBI UCIIOJIB30BATH OMEPATOPLI IUK.JIA, IIPHIEM BIOKEHHOCTH IIMKJIOB ObLIA OBl pABHA UHUCIY
HEOIHO3HAYHO OLIPEIEJIEHHBIX Eepexoa0B K "HOBBIM' 0ObekTaM B nemnouke P, ..., P,. Yro-
Ob1 n30€KATH TAKUX TPOMO3IKUX KOHCTPYKIHii, B st3biKke JIOC BbIIeIEH DS/l ClIenuaIbHBIX
OTHOIIIEHU MeXKI1y O6rbeKTaMI/I, AJId KOTOPBIX IEpeYrCJIEHUE peaJu3yeTCda aBTOMaTHIeCKU.
[Ipu obpaborke "mepeuncasiomero" yrpep:kaenus P; cHadaa paccMaTpUBaeTCs MepBas
Bepcusl BBEIOOpPA HOBBIX OO'bEKTOB, U HPEAIPUHUMAETCS MONBITKA 1 BHIOPAHHBIX 00bHEK-
TOB LPOJIBUHYTHCS BIPABO 110 1enouke Py, ..., P,. Ecjiiu B HeKOTOPBIt MOMEHT JjlaJibHeliee
IpOABHUZKEHUE, BBUAY JIO2KHOCTH YCJIOBHA, CTAHOBUTCA HEBO3MO2KHbBIM, TO IIPOUCXOAUT OT-
KaT K ToCJIeHeMy "epedncasoneMy’ yTBePKICHNIO W ONpeIe/IeHre 09epeHOi BepCHu
BBIOOpA 00BEKTOB. DTOT MPHUHIUI "ITepedncieHns 0 YMOTIAHA' M03BO/IIeT B KAUeCTBe
HCIOJHAEMOT0 TeKcTa mporpaMmel JIOCa Hemoap30BaTh CaMO JIOTHIECKOE OIICAHNE HCKO-
MO CUTyalluu U TaKUM O6paBOM CyuieCrBeHHoO ylIpoCTUThb HIOHUMaHUE TEKCTa IIPOI'PaMMBI.

3amMernm, ITO W3 COBCEM APYTUX COOOparKeHWil MPUHIUI PeaTn3allui OMePATOPOB C
nepeducjieHneM 3HAYEHUN UX BBIXOJHBIX ITEPEMEHHBIX BOSHUK B U3BECTHOM aJI'OpUTMHYC-
ckoM s3pike [IPOJIOI. B orymume ot JIOCa, IIPOJIOI" n3nadaibHO OpUeHTUPOBAH Ha
pabory ¢ oObeKTaMH IPeIMEeTHOrO, a He CTPYKTYPHOro ypoBHd. IloaToMy meHTpaJsbHOEe
Mecto B ITPOJIOI'e 3anuMaer Joruveckuii BBHIBOJ, OCHOBAHHBIM Ha Ipoleaype yHHDH-
Kallii. DTOT JOTHYECKHIl BBIBOJ CTAHOBUTCS COBEPINEHHO M3JHUIITHHM MPH PadoTe ¢ 3Je-
MEHTaMHU CTPYKTYPbl JAHHBIX, JOMYCKAIIIIMHI HEIIOCPEICTBEHHYIO IPOBEPKY YCJOBUI, H
Kakoro-anoo amajora ero B JIOCe ne nmpeaycmorpeno. C japyroit crponst, B [IPOJIOIe
OTCYTCTBYET HeJbIi P/l BayKHBIX BO3MOXKHOCTeH, mpeaycMmorpeHHbix B JIOCe mis ad-
deKTUBHO pabOTHI CO CJOKHBIMHU JTOTHICCKHMU OMHCAHMAME 00pa30B "cTpyKTypHOro"
YPOBHSI U JjIsl MCIO/IB30BaHUs pexnMa ckKanmposanus 3agaqu. JIOC opuenTtwpoBaH Ha
CO3/laHNEe AaBTOMATHUKHW, YIPABJISIONIEll JIOTHYeCKUMH IIPOIeccaMi, B TO BpeMs KakK IIpH
paspaborke [TPOJIOIa 3ra aBTomMaTnka octagach moduTn "3a Kaapom'.

B JIOCe BbLaens10TCA CI€yIONIAE OCHOBHBIE THIIBI 00BLEKTOB, 00padaTbiBaeMbIe IIPO-
IPaMMOM:

1. CumBoJIBL IIEpEMEHHbIX U JIOTUYECKUE€ CUMBOJIbI. K HOCﬂe,ZLHefI KaTeropuu OTHOCATCA
JIOTHYECKHE CBA3KH, KBAHTOPbI, KOHCTaHTBI, CUMBOJIBI OTHOIIIEHUIT 1 onepauﬂﬁ n T.II.

2. TepMBbl, HOCTPOEHHBIE U3 TIEPEMEHHBIX M JTOTHYECKUX CHUMBOJIOB. 3aTr0JIOBOK TEpMa -
IIPOU3BOJIbHBIN JIOTHYEeCKUH CUMBOJI, YUCJIO €r0 OlIePAHJIOB - JII0Ooe.

3. Habopst (ay,...,a,) pamee ompeneeHHBIX JTOMYCTUMBIX OOHEKTOB.

4. BXOxKJIeHHUsI CHMBOJIOB B T€PMbBI U pa3psai0B B HAOOpHL. PaKTHIECKH, BXOXK/ICHHE -
9TO aJpec HO3UIKNHU B TepMe Jinbo HabOPe.

[Iporpamma pemiaTe g OpraHH30BaHa 10 YHIIUKJIONETHICCKOMY HPUHIAILY U PacHaia-
€TCd Ha IPpOorpaMmbl OTACJIbHBIX JIOTMYECKHUX CUMBOJIOB. HporpaMMa JIOTHUYECKOI'O CHUM-
BOJI& (© UMeeT JPEBOBUJAHYIO CTPYKTYPY U COCTOUT U3 COBOKYIHOCTH IPOHYMEPOBAHHBLIX
HATYpPAJbHBIMU YHUCJAMHU TEKCTOB, HA3BIBAEMbBIX (pparMeHTaMu 3TOH NnporpamMmmbl. Kaxk-
JIBI (bparMeHT IPOrpaMMbl JIOTHYECKOIO CHMBOJIA © IPEJACTaBIsgeT cO0OM Iocjea0Ba-
TeJibHOCTD P, ..., P, oneparopos JIOCa. K momenty peanusarnuu omneparopa P; dacTb
3HAYEHUH ITPOIPAMMHBIX IEPEMEHHbIX YK€ OIpejiejieHa, a 4acTh - ellle He Olpe/e/ieHa.



OOBIYHO HOMEpPA OIIPEIEJIEHHBIX TEPEMEHHBIX 00pa3yI0T Ha9aIbHbII OTPE30K HATYPaIbHO-
ro psajga. Oneparop b0 00eCHeTnBAET TPOBEPKY UCTUHHOCTH HEKOTOPOTO YCJIOBHSI, JTHOO
ompejiesisieT 3HaYeHWsl CBOUX (IIOKA He OMpeje/IeHHbIX) BBIXOJHBIX IIepeMeHHbIX. HOorIa
ollpele/IeHue 3HAYEHNH BBIXOIHBIX IMEePEMEHHBIX PEAJM3yeTCs B PeKUMe IepednC/IeHus.
[Ipr oTKaTe K MEepEeUUCISIONEMY OIepPaTOpPy BCe IepeMeHHbIe, KOTOpbIe OBLIN OIIpeeie-
HBI [I0CJIE €r0 MepBOil pean3alii, CHOBA OKA3bIBAIOTCS HE olpejejeHHbiMEU. Hakorerr,
orepaTop MOXKeT U3MeHSITh TeKyIliue CTPYKTYPHI JJaHHBIX.

Crs13b MeXK Ty (pparMeHTaMu TPOTrPAMMBbI OPTAHU3YIOTCST C TIOMOIIBIO OTIePaTopoB "' wHa-
e N" u "erBb N". IlepBoiil ncmoab3yercss OOBITHBIM 00Pa30M: e€CJId YCa0BHe P JIOXKHO,
TO 1ocye omneparopa "P uxade N'" Oymer peaan3oBaH mepexon K (pparMeHTy ¢ HOMEPOM
N. Oueparop "BerBb N'" siBjsiercsi BBIPOKJIEHHBIM IIEPEUUC/ISIONUM oneparopoM. [lpu
IepBOM IIOIIaJaHUM Ha HEro HUKaKUX ,ZLeI';ICTBI/HjI HE IpPpEeJIIPUHHUMACTCA, U BBIIIOJIHACTCA
nepexoj K CJeIyrleMy oneparopy. Ecan npu NpojBUKEHHH IO IIEMOYKE OMepaTopoB
BIIPABO BCTPETHUJIOCH JIOKHOE YCJIOBHE, TO OTKAT K omeparopy "BerBb N'" BBI3BIBaeT IIe-
pexon K ¢parMmenty ¢ HomepoMm N. JlaHHBII omepaTop yao0eH s CKJIEHKH HAadaIbHBIX
yacren 1IporpaMM HECKOJIbKUX HE3aBUCHUMBbIX IIPpHUEMOB.

Obparrenne K IporpaMme CUMBOJIA (0 OBIBAET CJIEIYIONUX TUIIOB:

1. Obpamenne 13 CKAaHUPOBaHUS 33a9u. 10T1a TporpamMMe mepeaaeTcs HH(opMaIms
0 KOOPJIMHATAX BXOXKJIEHUS TEKYIIEro CHMBOJIA B 33/1a4Yy.

2. Obparmenne npu peasn3anui TPOrPAMMBI BCIIOMOTATEIHLHOTO OllepaTopa Judo ome-
paTopHoro Bbipaxkenus, Hanucauuoit va JIOCe. Tormga Tekymmii TOruaecKuit CHMBOJI
- 3ar0JIOBOK IIPOrPaAMMHUPYEMOT'0 IIPOrPAMMHOIO TE€pMA.

3. Obparenne npu 06pabOTKe CIIPABOYHOIO 3ampoca. Takne oOpaleHnst OKa3bIBAIOTCS
HYZKHBI, 9TOOBI Pa30pocaTh XapaKTePU3YIOLYIO JIOTHYECKNE CUMBOJIBI HH(POPMAIIHIO
33/ IaHHOT'0 THIIA IO MpOrpaMMaM KOHKPETHBIX CHMBOJIOB. HampuMep, nadopMaIiuio,
YTOUHSIIONIYIO TUII 3HAYEHHUH onepanuu, Jub0 9uCI0 ee ONepaHIoB, u T.II.

Jist yTOUHeHUs THIIA OOPAINEHHST HMEIOTCST COOTBETCTBYIOIINE OIIEPATODEL.

B kagecrse mpocToro mpuMepa PacCMOTPHM MPOIPAMMY HpPHEMa, YCMATPUBAIOMIETO B
3agade yreepxkaenne suaa "mwim(A; ... P...—(P)... A,)" u 3aMeHsIonero ero Ha KOH-
cranTy "mcrmaa". Dra mporpaMMa mMeeT BT

"onepanz(x2 x6) cuMBos(x6 He) omepana(x2 X7) paBHbleTepMBI(TepBbionepani(x6)x7)
3aMenaBXoxkTenus (x2 x3 x4 x1 ucTuna mycroecsoso)".

[Iporpamma orHOCHTCA K cuMBOIy "man", mpudeMm mpu oOpallleHHH K Heil 3HaYeHHeM
HePEMEHHON X2 SIBJSIeTCs] BXOXK/EHUE JIAHHOTO CUMBOJIA B TeKyuuil Tepm 3agadu. Orne-
parop "onepan(x2 x6)"mepedncaser BCeBO3MOXKHbBIE ONEPAH/IB AU3HIOHKIINH, TPHCBAN-
Basl X BXOXKJieHus nepemernoit x6. Omeparop "cumpos(x6 ue)" ordmIbTpOBBIBALT JIUIITH
Te ONEePaHIbI, 3ar0OJOBKOM KOTOPBIX CayKUT cuMBos "me". Takum obpasom, x6 Oymer
wieHTuGUIUPOBaThest ¢ BXokKIeHuem onepanga "—(P)". Omeparop "omepamm(x2 x7)"
BBIIOJIHSIET HOBTOPHBIA IIPOCMOTD OlepaHjioB jJu3blonkiun. Hakoner, oneparop "pas-
HbleTepMBbI (epBoiiionepan(x6)x7)" orduaIbTPOBBIBAET Te X7, KOTOPHIE CyTh BXOXK/IEHUS
yTBepKieHust P. 3aBepliatoliuii onepaTop peajn3yer 3aMeHy N3 bIOHKIUN Ha KOHCTAHTY
"ucruna". B aToM mpumepe okasasiuch "cuparasbl' aBa omeparopa MUK/, COOTBETCTBY-
IOIUX BBIJIEJIEHUIO IEPBOr0 W BTOPOrO OMEPAHI0B. Kc/m pacmucarh UX SBHBIM 00pa3oM,
TO IporpaMma okasaJiach Obl DoJiee JIJIMHHOW U MeHee HOHSTHOM.



Eme omna maTepecnass ocobennocth JIOCa - ucnosb3oBanme KBAHTOPOB B KAUeCTBE
OIepaTopoB aJropuTMHYecKoro sa3bika. Hanpumep, omneparop "misiio6oro(x2 ecsm BXo-
mur(x2 x1) 10 3aroyoBok (X2 win))" npoBepsier, YTO KarxK/blil 37eMeHT Habopa X1 mMeer
cBonM 3arosoBkoM cuMBost "mwiau'". Oneparop "cymectsyer(x2 u(momunueno(x1 x2) cum-
BoJI(X2 cunyc)))" mpoBepsieT, YTO TeKylee BXOXKICHWE X1 PACMIOIOKEHO BHYTPU TepMa,
UMEIOIIEero ¢BOouM 3aroioBkoMm cumBosi "cuuyc". B oboux ciaydasx mbr nmeer "crnpsitan-
ueiii" k. Ecan peamu3oarh ero TpaauiMOHHBIM 00PA30M, TO IIOHUMAHNUE CMBICIA, OTle-
paropa 3aTpyIHUTC.

[Ipr nporpammupoBanuu co "cupsgTaHHBIMEA' IHKJIAMHU JIXHA IPOrPAMM CyIIeCTBEH-
HO YMEHBIIAETCs, U CTAHOBUTCS CPABHHUTEJHHO IMPOCTBHIM HEIIOCPEICTBEHHOE HX YTEHHE.
Pexkum nepedunciienust CUJIbHO yIPOIAET TakzKe rnporpammuposanue na JIOCe nepeduc-
JIAIONNAX TPOIEAYP PEKYPCHUBHOTO XapakTepa. UToObl erte 60JIbIle YIIPOCTUTH PpaboOTy ¢
nporpamvamu JIOCa, npexycMorpen paj cpeiacts uarepdeiica, KOMIEHCUPYIONINX TTPO-
qne HejocTaTku. BrpoueM, B aeiicreuresbHocTH J1OC 0Ka3blBaeTC JIHUIID SI3BIKOM IIPOMeE-
JKYTOYHOI'O YPOBHS, PEIKO HCIOJIb3yeMbIM IpH 00ydeHun perare/s. OObITHO IPOrPaMMbI
na JIOCe numer KoMIujisiTop.

JIOC - mporpamMMbl BBITIOJTHAIOTCA WHTEPIPETaTopoM, peaim3oBaHubiM Ha CU. D10
00ecIIeunBaeT BO3MOKHOCTH aBTOMATHYECKOTO MEePerpOrpaMMUPOBAHAs CUCTEMOi CaMOit
cebs B mIporiecce pelenud 3a1a4. Bee unrepdeiichl cucrteMsl Tozke peanunsoBanbl Ha JI0Ce.

SA3bik pos 3anucu npuemos TEHOJIOT

Kak mpaBmio, 3HAUYATEIbHYIO 9acTh mporpamMmbl npuema Ha JIOCe cocrapiasier ommca-
HU€ BHJIA TeX YTBEP:KJICHUIl WM BBIPAXKEHHI, KOTOPBIE MOI'YT OBITH UICHTU(MUITTPOBAHDI
¢ (pparmenTaMu 3aJaHHON TeopeMbl IpeiaMeTHOl obaactu. Ha mpakTuke peako ObIBa-
eT Tak, 9TOOb MAeHTH(MUIHPYEMbIe JOTHYeCKHe KOHCTPYKIIMKA B TOYHOCTH COBIAIAIN C
TeMH, KOTOpbie uMeloTcs B Teopeme. Hanpumep, npu ujaeHTuUKAIT KBAIPATHOIO TPEX-
qrena ax? + bx 4 ¢ ko3 dUIMERT @ MOYKeT OKa3aThCs PABHBIM €IMHATE, ¥ TOT/IA B 33139
BMeCTO TIPOM3BeleHns ax’ OyIeT 3alicana CTeTleHb; caMa 3Ta CTelMeHb MOKeT He MMeTh
B TOYHOCTH BHJA KBaJpaTa, a JIHIIb UMETh YeTHBbIH KodhUIMEHT MMoKa3aTes cTele-
HU, H T.J. YTOOBI, HECMOTPS HA 3TU Pa3/Iudus, UIeHTUDHUIUPOBATH TEOPEMY, TPHUXOIHUT-
¢t (PaKTHIECKH B HPOrPaMMe IIPUEMa ONUCHIBATH HE ee BHJI, a BHJ HEKOTOPOI'O KJACCa,
TeopeM, TOJIYUYAIONUXCd U3 Hee Pa3IMYHbIMUA BapualugaMu. B pe3yabrare TeKCT mporpam-
MbI OKa3bIBae€TCd, BO-IIEPBLIX, B€CbMa I'POMO3AKHM, U, BO-BTOPBLIX, JOCTATOYHO YydaJi€eH-
HBIM OT UCXOJIHOM 3alncH TeopeMbl. Eile O0/bIIYI0 IPOMO3IKOCH 9TOMY TEKCTY IPUJIAIOT
pa3/IMYHble BCTABKU, CBA3aHHBIE ¢ PEIIAlONIUMH IIpaBuiaMu npuema. [losromy, HecmoT-
pst Ha Bee upegoctapisiembie JIOCom n uaTepdeiicoM ero pegakropa BO3MOKHOCTH JIJIsT
6bICTpOFO YTeHUd U IIOHUMAaHUS JIOTUIYECKUX OIINCAHUI CI/ITyaL[I/Ifl, BCE 7K€ B CKOJIB—HI/I6}CZLB
HEBBIDOZKJACHHBIX CJAYyYadX OINMHCaHUA ITPUEMOB OKa3bIBalOTCA TPYIHOYHUTACMBIMHU. BaMe—
tuM, 4To X0Td [IPOJIOI, Ka3ajaoch O6bl, 1 OpHEHTHPOBAH Ha 3AIMCh MPOrPAMMBI B BHJIE
COBOKYITHOCTH TeOpeM IPeJIMEeTHON 00JIaCTH, OJHAKO OH TOXKe He IO3BOJIAET IPeoI0JeTh
YKa3aHHYIO TPYIHOCTh. Ecan TeopeMbl HaeHTUMHUIUPYIOTCS 663 yaeTa BO3MOXKHBIX BapH-
almii, TO TPOrpaMMa OKa3BIBETCS 3aBEIOMO Caa0O0il; ec/in HAYMHAETCS WX y9eT, TO H Ha
[TPOJIOT e, nyis 3amanumst o0IIEro BrIa KIacca TeopeM, IPUAETCS OT IPEJIMETHOTO yPOB-
He HepeiT K cTpykTypHoMmy (K Kotopomy JIOC Gostee mpucnocobien), u TakuM 06pa3oM
MOJTHOCTBIO YTPATUTH HALVISIHOCTH UCXOIHOIO TEKCTa TEOPEMBI.

Y100BI BOCCTAHOBUTDL YTEPSIHHYIO TIPU HOTOHE 33 3 PEeKTUBHOCTHIO PabOTHI TPOTpaM-
MBI IIpUeMa HAlJIAAHOCTb U KOMIIAKTHOCTDb 3allUCH, 6bLH CO34aH HOBBI 1 A3bIK, YPOBEHb KO-
Toporo cymectBenHo Boite, uem y JIOCa wan [TPOJIOT a. IIpuem Ha 3TOM S3bIKE 3a,12€TCs



KaK TeopeMa IpeaMeTHo# obiacTu, cHaOKeHHass HeKoTopoii "aaropurMusupyrorieii’ pas-

MeTkoii. Ha ocHOBe pasmeTkn KOMIMJIATOP OCYIIECTBJsIET HEOOXOMMOoe 0000IeHe BIIa
TeopeMbl, popmysupyer onucanue Ha JIOCe curyaruii, B KOTOPBIX OHA JIOJIZKHA OBITh
npuMeHena, u gobapiger K Hemy omneparopsl JIOCa, peanusyioniue npuMenenne. Pak-
THYECKHU ITOT A3bIK UMeeT JBa HE3aBHCUMBIX JIOTHUECKUX YPOBHS: IIPEIMETHBI YPOBEHbD,
HA KOTOPOM HPEJICTAB/ICHA T€OPEeMa, U CTPYKTYPHBIIl YPOBEHDb, Ha KOTOPOM (DOPMYITHPY-
H0TCsI YCJIOBHS TEJ1eCO00PA3HOCTH MpuMeHeHust TeopeMbl. O6a 3Tu yPOBHS TPEIII0/ATaI0T
MCTIOJIH30BAHUE TTOTHOIEHHOTO JIOTHIECKOTO s13bIKa, OHAKO JTOTUIEeCKUE 3aIUCH CTPYKTYP-
HOT'O YPOBHd, B OTJIMYHE OT 3allkcell YPOBHS HPEAMETHOIO, He YYaCTBYIOT B KaKOM-THOO0
JIOTHYIECKOM BBIBOJIE - OHU MCIIOJIB3YIOTCS TOJIBKO JIIs NPOBEPKH YCJIOBHN NpH HPUHS-
tun pemtenusi. Pojib "anropurmusupyoomeit" pasmerku npueMa BecbMa pazHoodpasHa, -
9TO W yKa3aHWe Crocoba MPUMEHEHUsI TeOPEMbI, W OIIPeJie/IeHne HeOOXOIUMBIX MPABII
ee 0000IIeHNs, U yKa3aHWe yCJOBUH I11€/1ecCO00PA3HOCTH NMPUMEHEHUsI, U yTOYHeHue aJi-
FOPUTMHUYECKUX CPEJCTB, UCIOJIb3YyEeMBbIX I8 0OPAOOTKHU MOCHLIOK TEOPEMBbI, U yKa3aHHUe
Ha "Texamueckme' cooOImIeHNUsI, MepeaaBaeMble TpU CcpabaTHIBAHUU JAHHOTO IIPHEMA, APY-
UM [PUEMaM, U yKA3aTeJd [MEePEKJI0YeHNs] BHUMAHUS, U MHOI'OE Jpyroe. JTa Pa3sMerka,
peCTaBIsger co0OW UTO-TO BPOJE TeHOTHIIA MPHEeMa, JTeMEHTHI KOTOPOro IOMYCKAIOT
HE3aBUCUMOE BaphUPOBAHNE B JOCTATOYHO MHUPOKUX MPeesax W M0 KOTOPOMY KOMITHIS-
TOp co3j1aeT (pakKTUUeCcKH peasin3zyeMyio nporpammy npuema Ha JIOCe. Takas anamorus
no3sosmia Hasparh Hopbi a3pik TEHOJIO oM (TEHernueckuit sa3nix JIOM maeckoro mpo-
IPAMMUPOBAHUS ).

Onncanne npuema za TEHOJIOTe 0ka3a/10Ch 3HAMATEILHO 60166 KOMIAKTHBIM H I10-
usatabiM, geM Ha JIOCe. Ha sxpane n3obparkaercs B CTaHIAPTHON MaTeMaTHIECKON 3aITH-
CH TeopeMa IIpueMa, M0Ji KOTOPO# pa3MelniaeTcs B HeCKOJIbKHUX OKHAX COIPOBOZKIAIONIAS
TeopeMy mHMOpManus. Bo MHOrUX ciydasx 3Ta nHGOpMAIs 3aHIMAET BCEIO HECKOJIbKO
CTPOYEK, B TO BpeMs KaK TEKCT CO3JaBaeMoii KOMIHIITOpoM mporpammbl Ha JIOCe co-
CTaBJISIET HECKOJIBKO TOJIHBIX 3KPAHOB. T Py/I0eMKOCTh YTeHHs [PUEMA U er0 KOPPEeKInH,
o cpaBaeruio ¢ JIOCoM, yMeHBITIIACH HA TOPSIOK.

B oranune or o6branbix a3bikoB mporpammvuposarns, TEHOJIOT we npencrasiser
co00# CKOJIb-HUOYAb 3aBeplieHHOro dABjeHusd. [lo cymiecTBy, oH sBJIsgeTCd KOJLIEKIHei
THIIOBBIX AJTOPUTMHYECKUX KOHCTPYKIIUH, HUCIOJIB3YEMBIX MPH MEePexojie OT TeOPeMbl K
nporpaMme. Dra KOJIEKIUs, JOCTATOYHO boraTast Ha TeKYIIUii MOMEHT, IIPOJIOJIZKAeT (X0-
T BCE Dexke W Deke) MONOJHSATHhCA TPU DACCMOTPEHHH HOBBIX MPEJMETHBIX O0acTei.
CooTBeTCTBEHHO, NPHU TEPEXO/e K HOBOH TIPeMEeTHOH 0071aCTH OOBIYHO TPUXOJAUTCS 3a-
TpaduBaTh HEKOTOPBIE YCUINS HA PAa3BUTHE KOMIIIATOPA I'EHOJIOTa. Kak mokassiBaer
OIIBIT, 9TU 3aTPAThl HECOIOCTABUMO MAaJIbl B CPABHEHUH C TOM IOCIEAYIONIeH IKOHOMHUEIH,
koropyio aaer upumenenne I'EHOJIOTa 1pu ofyuenunu peuarens B 1anuoii ob/actu.

Ommucanne npuema Ha 'EHOJIOTe cocTonT n3 caeayronumx KOMIIOHEHT:

1. Teopema npeameTHO# 00/1aCTH, HA KOTOPOH OCHOBAH IPHEM. DTa TeOpeMa BBOJIUTCS
npu moMomu hOpMYILHOrO JTUOO0 TEKCTOBOI'O PeJaKTOpa, B CTAHIAPTHONH MaTeMa-
THYeCKON Jiubo ckobounoit 3anucu. /s 6osibiieit HANIgHOCTH IPEyCMOTPEHO CO-
IIPOBOKIEHNE TEOPEM C FeOMeTPUIECKUMHU 00beKTaMU 4ePTeZKOM; KOMIIUJIATOP 3TOT
JepTeyk HUKaK He HCIOJIh3yeT.

Bamernm, aro xora 'EHOJIOT u npubiuken K JIOTHIECKOMY S3BIKY TPEIMETHOIT
00/1aCTH, BCe ZKe OH IPeJICTaBIgeT cO00il a3bIK IporpaMmmupoBanus. Hacrosiue Teo-
peMbl IpejMeTHOH obacT cojepkarcs B 6a3e TeopeM. B Teopeme npuema ke J10-
MyCTUMBI (KAK TPABUIIO, HEGOJIBINNE) OTKJIOHEHHS OT JIOTHIECKUX CTAHIAPTOB MPe/I-
METHOT'O yPOBHsI. DTa TeopeMa 00bIYHO npeobpasyercs K By, 0osee yaI00HOMY JI/Ist
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IPAKTUYICCKOI'O MCIIOJIb30BaHUA - HallpUMeEp, B IOCBLJIKaX MOI'YT BBOJWUTLCA BCIIO-
MoOraTeJbHbIE O603Ha‘{eHI/IH JJIA O6'beKTOB, VIIOMHUHaEMbIX B YTBEPXKJICHHUUN TeEOope-
MBI; 9aCTh IIOCBLIOK, KOTOPbIe B OOBIIHBIX ''pa3yMHBIX'KOHTEKCTaX aBTOMATHICCKH
OBIBAIOT BBIIOJIHEHBI, OTOPACHIBAETCH, W T.II. B 0COOBIX CIydasx TeopeMma IIpHeMa
BOOOIIE MOYKET MPeICTABIATH CODON TeXHMIECKYIO 3alJIyIIKY - 'HceBgoTeopemy".

BaromoBok mpuema. OH yKasbiBaeT Ha OOIIYIO CXeMy HCIOJIb30BAaHHSA TEOPEMBbI B
npueMe (HAIIPAMED, TOXKJIECTBEHHAs] 3aMeHa CJIeBa HAIPABO; BBIBOJ CJIEJCTBUS U
T.IL.).

Crucoxk ¢GuabTpoB mpueMa. DJIEeMEHTHI 9TOTO CIUCKA CYTh ¢HOPMYJIUPOBAHHEBIE €
MOMOTIBI0 HECKOJIBKO MOIUMUITTPOBAHHOTO JTOTHIECKOTO sI3BIKA YCJIOBUSI HA TEJI€CO-
00pa3HOCTh TPUMEHEHHSI IPUEMa B TEKYIIEM KOHTEKCTE. DTO - BTOPOH JIOTHIeCKHil
YPOBEHb ONMHCAHUS [PUEMA; MEPBBIM YPOBHEM SBJISIETCA CaMa TeopeMma, TaKKe 3a-
JlaBaeMasi Ha JIOTHIECKOM si3bike. OJIHAKO, B CJIyYae TEOPEMBI JIOTHIECKHI S3BIK
UCTIOJIB3YETCs /ISl OMUCAHUS CUTYAlUil HA TPEJIMETHOM YPOBHE, a B ciydae (buib-
TPOB - JIJI OMUCAHUS CUTYallWii Ha CTPYKTYPHOM yposHe. B 3Tom on 6mu3ok JIO-
Cy u MoxkeT paccMaTpuBarbes (¢ psjoMm cymecTBeHHbiX oroBopok) kak "JIOC B
TeopeMHBIX nepeMeHHbIXx". B neiicrBurespHocTH MHOTHE omeparopsl JIOCa umeror
CBOWX OJTHOMMEHHBIX JTBOWHUKOB B SI3bIKe (DUIBTPOB MPUEMOB, XOTS 3THU JIBONHUKH
UCIIOJIB3YIOTCH YZKe TO-IPYTOMY - Y HHX 9acTO OTOPACHIBAIOTCS OJHO3HAYHO BOC-
CTAHAB/IMBAEMBIE U3 KOHTEKCTA OMUCAHUS MpUeMa orepanibl. Kpome Toro, B sa3bIKe
GUILTPOB MpueMa BO3HUKAIOT KOHCTPYKITHH, COBEPIIEHHO HEe UMEOIIne aHAJIOTOB B

JIOCe.

Crmcok ykaszaresieil, ajpecyeMbIX KOMIUIATOPY (Jajee Ha3bIBAeM UX MIPOCTO yKa3a-
TEJISIMU TIPUEMa). DJIIEMEHTHI 3TOI0 CHUCKA yTOUHAIOT c11ocob dopmuposanus JIOC-
nporpammbl mpuema kommmagTopom I'EHOJIOT a. Tlo cymecTBy, 5T0 0OCHOBHAS 9aCTh
"renoruna' mpuema. 371€Ch YTOUHSIIOTCS: CPEICTRA, UCIOIB3YEMbIE JJIsI YCMOTPEHUST
B 3aJ1ade ''3aMacKHpOBaHHBIX'" BO3MOXKHOCTEH HpHMEHEHHsI TEOPEMBI; CIOCOOBI 00-
pabOTKH OTIEJIBHBIX MOCBLIOK TEOPEMBI; TEXHHUIECKHe KOMMEHTAPHH, BBOIUMBIE B
3a/a4y JInOO yjajseMble P IPUMEHEHUH [PUEMA; JIOTUKA, IIEPEKJI0UeHUs] BHUMA-
HUS [OCIe IPUMEHEHUs TIPUeMa, U JIp.

Crcok HOpMaIu3aTopoB. [Ipu (hopMuUpoBaHUH PE3YILTHPYIOMNX (BKIOYAEMBIX B
CTPYKTYDY JAHHBIX 33/1a4) JIHOO BCIIOMOIATeIbHBIX (PACCMATPUBAEMBIX B IPOIECCE
paboThl pHeMa) TEPMOB MOTYT HPUMEHSTHCSA TPONEIYPHI JJisi UX YIIPOIIEHUs JIH-
00 Kakux-1u00 MHBIX CIENHAILHBIX TpeodpaszoBanmii. Takue mporeayphbl 3a/1a10TCs
OCJIeIOBATETHHBIM TIPUMEHEHHEeM HOPMAJIN3aTOPOB - JTHOO CHEelHaJbHBIX MaKeTOB
IPUEMOB JIJTsI TOXK/IECTBEHHBIX W 9KBUBAJIEHTHBIX TTPeoOpa3oBaHuil, MO0 BCIIOMOTa-
TeJbHbIX 33/a4. Vcnosb3oBanne HeGOIBIIOrO TaKeTa NPUEMOB BMeCTO 001ieil 6a3bl
IPUEMOB, AKTHBA3UPYEMOil IPH CKAHUPOBAHUH 331291, BO MHOTHX CJIyJasiX HA TO-
PSJIOK YCKOPSIET BBIYHCJIEHUs. DTH JIOKAJIbHBIE" MpHeMbl OTIHIAIOTCS OT TPUEMOB
CKAaHUPOBAHU 33JIa9d - OHU IIPUMEHSIOTCS He B KOHTEKCTe 33/]aud, & B HEKOTOPOM
JIDYTOM CITENUATBHOM KOHTEKCTE, COCTOSIIEM U3 Mpeodpa3yeMoro TepMa, CIucKa mo-
CBLJIOK, B IIPE/IIOJIO?KEHUN UCTUHHOCTU KOTOPBIX BELYyTCs IPe0dPA30BAHMST, U CHUCKA,
TEXHUIECKNX KOMMEHTapUeB. 3a/al0TCs OHM, KAK W MPUEeMbl CKAHUPOBAHUS 3374,

na 'EHOJIOT .

CuenuanabHblii wHTEPMERC MO3BOIIET TOCTATOYHO OBICTPO BBOAUTH OOpaIleHus K
HOPMAJIH3ATOPaM IIyTeM yKa3aHus B Teopeme (60 B COMPOBOKIAIOIINX TEOPEMY
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TepMax OIMHCAHMsI TpHeMa) MOJJIeKAIUX HOPMaIn3alun Touek. B pesynbrare nc-
MOJTb30BaHUs HOPMAJIM3aTOPOB U BCIOMOTATEILHBIX MPOIELYDP 00pabOTKU TOCHLIOK
TEOpPeMBI, CpabaThbIBAaHUE IIPUEMa OKA3bIBACTCHA MHOT/IA YPE3BbIYAHO CJIOKHBIM BbI-
YUCJUTETbHBIM ITPOIECCOM, OCHOBAHHBIM He Ha e JUHCTBEHHON TeopeMe IpeMeTHOI
061aCTH, a Ha JIECATKAX U JIasKe COTHSIX (C yUeTOM MPMeHsIeMOU PeKyPCUH) pas3Jind-
HBIX TEOpeM.

6. [Iab0HBI COMPOBOXKICHU. 3J€Ch XPAHATCA TEKCT-(hOPMYIbHBIE TTAa0I0HBI, HCIIO/Ib-
3yeMble IIPU CO3IaHUU TEKCTOB, O0bACHIIONUX cpabaTbiBanus npueMon. Crocod nx
IpUMEHEHUs PErJIAMEHTUPYETCsI CIEUATBHBIMI YKA3ATEIIMU ITPHEMA.

g mpuMepa onmcaHud IpHeMa 10 JAHHOIN cXeMe, pacCMOTPUM MPOCTEUINHit TpueM pe-
IeHus ypaBHeHus ar = b.
Teopema mpumeMa mMeeT B 9TOM cJaydae BU:

Vabx(ancno(a) & wucao(b) & wmcno(z) = (ax = b < (=(a = 0) & © = b/a) V (a =
0&b=0)))

3aro/I0BKOM IIpHeMa, CJIYKHAT JOTHIeCKuit cuMBOJI 'BTOpOiiTepM", YKa3bIBAIOIIHIA, ITO TEO-
pema OyIeT NPUMEHSThCS /I SKBUBAJIEHTHON 3aMeHbI CIeBa HAIPABO.

cDI/IIII:TpI)I IIpueMa YKa3bIBalOT CJIe,ILYIOHLI/Iﬁ KOHTEKCT, B KOTOPOM BBLIIIOJIHAETCA 3aMeHa:

1. Tum pemaemMoii 381291 - Ha OMUCAHUE;

2. Ilpeobpazyemoe paBeHCTBO BXOJHUT B YCJOBUE 33Jla4M, IIPUYEM ITO BXOXKJEHUE -
KOPHEBOE;

3. Tekymuit ypoBeHb CKAHUPOBAHUS, IIPH KOTOPOM IIPOUCXOIUT cpabaThiBaHHE IPUEMA,
paBeH 1;

4. Buipazxenue b He CONEPKUT HEU3BECTHBIX 33a49U, & T - COIACPIKUT.

YKazauusg KOMIIWIATOPY YTOUHSIOT CJAeAYIONINe TOIPOOHOCTH:

1. Tlepemennas r waeHTUGUIUPYETCS KAK COBOKYITHOCTh BCEX MHOXKHTEJEH paccMar-
PHUBAEMOTr0O IIPOM3BEEHNUST, COACPKAIIIX HEU3BECTHBIE 3aa49 (9TO aBTOMATHICCKH
PEJIONPEJIE/ISAeT, 9YTO IepeMeHHas a OyaeT uJIeHTuUIMpPoBaHa ¢ BbipakeHueM 0e3
HEU3BECTHBIX );

2. Ilpn umeHTHUKAINNT BBIDAXKEHUS X BO3MOXKEH YUYeT CTOSIIEro TMepes HUM 3HaKa,
"Munyc", KOTOpBIIl OTHOCHTCS TpOrpamMMoil pueMa K Ko3(gduiumenTy a;

3. IlocelaKm TeopeMbl IPOBEPAIOTCS IPY IOMOIIH CIEIHAIBHOIO [IaKeTa IPHEeMOB, 00ec-
MEeYUBAIOIIETO OBICTPOe yeMoTpeHue yesopuil Buga "aucao(...)".

B npueme uCHOJIB3YIOTC CASAYIONIE 0OpAIeHns K HOPMaJJIH3aTOPaM:

1. TlpeanpunnMaroTcss odpalieHnsi K BCIIOMOTaTe/IbHOMY ITaKeTy MPHEeMOB JJisi pa3Jio-
JKeHUs Ha MHOXKHTE/IH BhIpaxKeHuit a, b. Ecium Takue pasioKeHus He HAXOAATCA Cpa-
3y 2Ke, J0 MpeodpPa30BaHus PacCMAaTPUBAEMOI'0 YPABHEHUS, TO BIIOCJIEICTBUU MOMKET
BOBHUKHYTDH Pa300p CAydaeB, MPUBOASAIINI K AyOJUPYIONIIM IONBITKAM Pa3JI0zKe-
HUS HA MHOXKUTEJM B PA3JUYHBIX MOJCTYYadX;
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2. Broinonasiercs: obpaliieHue K MakeTy CTaHIapTH3AIMUN JIPOOHBIX BbIPaYKeHHIT /I BbI-
pazkeHus b/a. DTOT MaKeT COCTONT U3 HECKOJIBKUX JECSITKOB MPOCTHIX TPOJLYKITHIA,
BBINIOJIHAIOININX, B YaCTHOCTH, COKpaIlleHue Jipodeii, gejaeHne u yMHOKeHHe TPOOHBIX
BBIpaXKeHU, yder kKoHCTAHT 0 u 1,  T.11.;

3. Jlna ypauennit a = 0,b = 0 BbITOJHSIIOTCS OOpallieHusT K TaKeTaM MPHEMOB, CTaH-
JTAPTU3HPYIOIHM YPaBHEHUST JTAHHOTO BH/IA (COKPAIEHNE JIeBOH YaCTH HA MHOMKATE-
Jii, He obpatnaiomnuecs B 0; yeMOTpeHHe TOXKIeCTBEHHOIT JI0XKHOCTH; Ipeodpa3oBaHme
paBeHCTBA HYJIIO NPOU3BEJICHUS B JU3IBIOHKIIMIO PABEHCTB HYJIIO COMHOXKHUTEEH, u
T.IL.);

4. K 3amerstforeii In3bIOHKINH TPUMEHSIETCSI TTaKeT 00TIeJONnIeCKIX TPUeMOoB (yeTpa-
HeHHe JIOTHIeCKuX KOHCTAaHT "mceruHa'" m "10XKb"; cTaHmapTu3amus KOHCTPYKIHH ¢
JIOTHIECKAMHU CBSI3KAME M KBAHTOPAMH ).

B pesysbrare BBIOJHEHUS YKA3AHHBIX MPEOOPA3OBAHUN 3aMEHSIOMUANA TepM B JIAHHOM
mpueMe MpuoOpeTaeT TOCTATOUHO YCTOWIUBHIN BHJI, He BBI3BIBAIOIIUN HEMEJIEHHOTO Cpa-
OaTbIBaHUs MENOYKH ITPOCTEHINNX HOPMAJIU3YIOMHUX [PUEMOB. 3aMEeTUM, 9TO TPYI0€M-
KOCTh OJHOTO IHKJIa CKAHUPOBAHWA 337a49d OOBITHO BO3PACTAET MPOMOPIUOHATHLHO CYM-
MapHO# JJTNHE HAXOMATINXCS B aKTHBHOW 00JIACTH €€ TEPMOB, a BCETO BPEMEHHU PEIeHust
3a/1a49U - MPOTOPIMOHAIBLHO KBAJIPATy cpepneil Takoi jaauubl. IlosToMy BbIHecenue BO
BCIIOMOTATEJIbHBIE 33/1a91 TTPeoOPa30BaHuil MOITEPMOB CJI0KHOTO BHIPAZKEHHST TTPUBO/INUT,
ecJIi 3TU TPeodPa30BaHUs JIOCTATOYHO HHTEHCUBHDI, K 3HAYUTE/IHHOMY YCKOPEHUIO Perie-
uus 3a1a4qu. CooTBeTCTBEHHO, cTanapToM nporpamvuposanus va 'EHOJIOTe asasercs
KaK MOXKHO 0OJIbIITee MCIOIb30BAHNE HOPMAIN3aTOPOB.

[Ipuembl, npuMeHseMble IPU CKAHUPOBAHUHU 33/1a9H, MOTYT 00PAIIAThCsS K BCIIOMOTA-
TeJIbHBIM MPOIIE/IyPaM - TaK HA3bIBAEMBIM MAKETHBIM OMEePATOPaM. DTH ONePATOPHI TPe/I-
CTaBILIOT €000# HeGOJbIINe TPYNIbl MpueMoB, 3anuckiBaeMbix Ha ['EHOJIOI'e u kowm-
nuaupyembix B nmporpammer JIOCa. B npueme makerHoro omeparopa JAOMyCKAIOTCS 00-
paleHusi K IPyTrUM MaKeTHBIM OMepaToOpaM W PeKypCuBHbIE obparienns. Vcmoap30Banne
HAKETHBIX OHePATOPOB IO3BOJIMIO CYIIECTBEHHO YCKOPUTH pabory pemarteid. Vmeorcs
4 OCHOBHBIX THIIA MAKETHBIX OMEPATOPOB, AHAJIOTUYHBIX 4 OCHOBHBIM THNAM 33724 (Ha
JOKA3aTeIbCTBO, OMMUCAHUE, TPeoOpA30BAHIE U UCCIIEOBAHUE):

1. Anajiorom 3aja4n Ha JI0KA3aTEJIHCTBO SIBJISAETCHA IIPOBEPOUHBII OmepaTop, MOJIyda-
IONUil B KA4ecTBe BXOJHBIX JAHHBIX MPOBEPSEMOe yTBepKIeHne (ToqHee, HaOOD Bbi-
paxkKeHwuil, 1oJICTaBAIeMbIX BMECTO IIEPEMEHHBIX B IIA0JIOH, 3 IaI0NUNA BUJI TAKOI'O
VTBEPIKJIEHNUST); CIIUCOK MOCHLIOK, B MPENOI0KEHUH UCTHHHOCTH KOTOPBIX MTPOBO-
JIATCST TTPOBEPKA, & TAKzKe CIIMCOK KOMMEHTapueB YIIPABJISIONero xapakrepa. [lomu-
MO IIPOBEPKH UCTUHHOCTH, HpOBepO‘{HbeI onepaTop Takzke BblAA€T CIIMCOK IIOCBLJIOK,
daxTHIeCKn UCIOJIb30BaHHBIX MPHU mpoBepke. [Ipumep mpoBepovHOro omeparopa -
omeparop "yemmensbie", moaydarpommii B KauecTBe BXOAHBIX JAHHBIX: BbIParKeHUs
a, b, 175 KOTOPBIX TIPOBepseTcs yeaoBue a < b; CHUCOK MOCBLIOK, B IIPEIIOI0KEHUN
HCTHHHOCTH KOTOPBIX IPOUCXOIUT HPOBEPKa; HAOOp KOMMEHTApUeB (B 4aCTHOCTH, B
HEM MOT'YT COJEDPKAThCsI OPPAHHYEHUs] HA IIPUMEHsIeMble [IPU IPOBEPKE CPEJICTBA).

2. AHaJIOTOM 3a/IaYU HA ONHUCAHUE SABJISETCS HMAKETHBIH OmepaTop, HA3BAHHDLIN CHH-
TezaTopoM. OH NpeIHA3HAYEH JJIs PellleHusd 33aJa4d Ha OMHCAHUE C eIUHCTBEHHBIM
YCJIOBHEM, UMEIOIIUAM CTPOTO OIPAHUIEHHBIA BUJ, ONPEIeIIeMbIil HEKOTOPBIM TIab-
sioroM. Yactb mepeMennbix mab/iona BbleeHa Kak "m3pecrHbie", a 9acTh - Kak
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"wemspectubie". CuHTE3aTOD OMpPEIe/IsieT 3HAUCHUSI HEN3BECTHBIX, TOTydasi B Kade-
CTBe BXO/HBIX JIAHHBIX: HAOOD BBIPAKEHWIi, MOACTABISIEMBIX BMECTO '"m3BeCTHBIX'
HepeMEeHHBIX B MIA0JIOH; CIHCOK MOCHLIOK, B IPEINOJIOKEeHINH HCTUHHOCTH KOTOPBIX
IPeJIIPUHAMAETCS TI0I00D 3HAYECHUN HEM3BECTHBIX, U HADOP KOMMEHTAPHUEB, WMe-
IONUX YIPABJIAIONHMI XapakTep (1ejeBast yCTAHOBKA U T.II.). Pe3yibraroM paboThl
CHUHTE3ATOPA CJIyzKAaT HabOP MCKOMBIX 3HAYEHUI HEM3BECTHBIX U CIHUCOK (paKTHUe-
CKU HCIOJIb30BAHHBIX TOCHLIOK. B 3aBHCHUMOCTH OT CBOErO THUMA, CHHTE3ATOP OO0
HAXOJUT eJMHCTBEHHBIN MpUMep JOMYyCTUMBIX 3HAUEHUI HEM3BECTHBIX, JIN0O Tepe-
qucIgeT Takue npuMepsl. Ilpumep cuaTe3aTopa - omeparop "BepxHasonenka", pea-
JU3YIOMUN YTBEPXKICHAS BUIA a < T JIJId U3BECTHOU NMEepEMEHHON a U HEM3BECTHOM
Z, KOTOPBI MEPeUnCIIsieT NPEICTABISIONINE HHTEPEC (¢ yIeTOM KOMMEHTAPHEB) KOH-
CTAHTHBIE BEPXHUE OIEHKH I BBIPAKEHUS d.

3. Amnasorom 3ajgaunm Ha npeobpa3oBaHue SIBISETCS MAKETHBIA OMepaTop, Ha3BaHHBII
Hopmam3aropom. OH MOIydaeT B KA4eCTBE BXOIHBIX JAHHBIX IPE00Pa3yeMblil TepM
(BBIpazkeHne OO YTBEPKIEHNE), CIIUCOK MOCHLIOK, B TIPEIIOJI0KEeHNH HCTHHHOCTH
KOTOPBIX BBIITOTHSIIOTCS TPeoOpa30BaHusd, 1 HADOP KOMMEHTAPHEB, IMEOINX YIIPaB-
JISIoIuit xapakrep. llpreM HOpMasim3aTopa BHIIOTHAET HEKOTOPOE Ipeodpa3oBaHme
ero "ycnosus". Do npeobpasoBanue (B 3aBUCHMOCTH OT TIPEIHASHAYCHUST HOPMAJTH-
3aTO0pa) He 00S3aTEJBHO JOJIZKHO OBITh TOXKJICCTBEHHBIM (HALIPUMED, IPHU OJLY YeHHH
ACHMIITOTHIECKOI OIEHKH KAKOrO-TH00 BhIpakeHus ). B oTaudne oT MpOBEPOTHOIO
oreparopa W CHHTE3aTopa, MpeacTapisoonmx coboii oneparopsl JIOCa, HOpMaJn-
3aTOp SIBJISETCS OINEPATOPHBIM BBIPAKEHHEM - €TI0 3HAYEHHEM CJIYKHT BO3ZHUKIIHIA
ocJIe MEMOYKHN Ipeodpas3oBanuit TepM. [IpuMep HOpMAIH3aTOpa - OIIePATOPHOE BHI-
paxkenue "HOpMIpPOOL", ocymiecTBIIsifomee OOIIYI0 CTAHJIAPTH3ANNIO JIPOOHBIX BbI-
pazkenuii (orGpachiBanne 3HaMenaresst 1, neserne npobu, Jesenne Ha ApoOb, Bbi-
HeceHre MUHYCA U3 YUCTUTENs JTH00 3HAMEHATE s, W T.I1. ).

4. Anayiorom 3a/1a9u HA UCCIEIOBAHNE SIBJISIETCS MAKETHBIN OTIepaTop, Ha3BAHHBIN aHa-
sm3aropom. O 00pabaTHIBaeT KOMUIO CITHCKA TOCHLIOK TEKyIei 3a1aun 2, opopm-
JIEHHYIO B BHIJIe BCIIOMOTaTe/IbHOM 3aja9u Ha uccaefoBanue Z'. Amanusarop He 00-
palaercs JIJisi CKAaHUPOBaHusl Z' K OCHOBHOI 6a3e MpUeMOB, a UCIOJIb3YeT CBOU COO-
CTBeHHBIE MpHeMbl. TaK KaK UX CYIIECTBEHHO MEHBIIe, TO yAaeTcsd 38 CPABHUTETBHO
HE0OJIBIIOE BPEMS TOJIYUUTh 3HAYUTEIbHOE YUCI0 cjaegcTBuil. s srux cieacrsuii
oTOUpalOTCs JNIh IeHHbIe /IS BHEITHel 3a/1a9u /4, KOTOPbIe 110 OKOHYaHUH Pado-
THI AHAJU3ATOPA MEPEHOCATCA B €€ CITMCOK TMOCHLIOK. ObpalneHne K aHAIN3aToOpPy
obecrieunBaeTCs CHETUAJbHBIMI MPUEMaMU, YKA3BIBAIOIIUMYI JTUMUAT BPEMEHH €ro
paborsl. [lepemada oTOOpaHHBIX YTBEPXKIEHUN MTPOUCXOMUT O UCUEPITAHUU ITOTO
simmura. [pu mojydenun ocobO BazKHBIX CJI€JICTBUI BO3MOYKEH HEMeE IJIEHHbIH 00-
PbIB pabOTHI.

[lepeunciiennbie MakKeTHBIE OMEPATOPHI MPeIHAZHAYEHB! JIJid PabOTHl ¢ JIOTHYECKIMU
crpykrypamu ganabpix. Oanako, [EHOJIOI MoKHO BCIONIB30BATD U JIJIA CO3JAaHHUS IIPO-
rpaMM, padboTamimux ¢ "OOBYHBIMHU" TeXHHIEeCKHMH CTPYKTYPAMHU JAHHBIX - GHCIAMH,
MacCUBaMH, TAOJIUIAMA U T.II. DTH MPOTCPAMMBI, pa3yMeeTCsl, TOXKe HMEIOT CBOMMHI HUC-
TOYHUKAMHU TEOPEMbl WJIU T'PYIHILI TEOPEM, TaK YTO eCTECTBEHHBIM 0Opa30M BO3HUKAET
3a/la4a KOMITUJISIUN UX HEIOCPEJICTBEHHO ¢ TEOPEeMHOro ypoBHs. s 3amanusa Hesoru-
vecknx Bbruucaenuit Ha 'EHOJIOe ucnosp3yrorcsa Tak Ha3bIBaeMble BBIYUCIUTETbHBIE
AKETHI.
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I'EHOJIOT sBistercst si36IKOM MOTPAHUYHOTO CJIOS MEYKIY T€OPeMaMy U aJITOPUTMAMA.
Tak kKak Bce MPOrPaAMMBI - JTIOTHYECKHE JIN0O TPAJAUIMOHHBIE BBIYNUCINTE/IHHBIE - BO3HIU-
KaloT B KoHedHoM cuere u3 TeopeM, To 'EHOJIOI" win nomodbubie eMy A3BIKH ITPUOO-
peTaioT YHHBEpCAJIbHBINA XapakTep. OHU JOJIXKHBI OYAYyT HPUCYTCTBOBATH B JIIOOOH camMo-
nporpammupyiomeiics cucreme. [losromy 3anucy na 'EHOJIO e nake 1aBHO N3BECTHBIX
AJICOPUTMOB OKA3bIBAETCsI BIIOJIHE OnpaBaanuoit. OHa mM03BOJIAET TPOCIEIUTh JOTHIECKUe
UCTOYHUKH MPOTPAMM U MPUOIMKAET K MOJIUHHON aBTOMATH3AINA MPOrPAMMIPOBAHUSI.

Ananun3arop perneHuit

Nurepdeiic Jjorndeckoit cucreMbl M03BOJILET ITPOC/IEKUBATH X0/ PEIIEHU 3a/1a41 110 111a-
ram. [IpwmemM MOYXKHO CONMPOBOMKJIATDL TEKCT - (POPMYJAbHBIM IIAOJTOHOM, C MOMOIILIO KO-
TOPOTO Ha 9KPaH BBIJAIOTCS MOACHEHUS CMbICIA BBITTOIHAeMbIX AeficTBuit. HecmoTps na
3TO, TTOJTHAA TPACCUPOBKA JIeRCTBUIl perraTesis HAa CEMAHTHYECKOM YPOBHE OOBITHO Tepe-
IpyzKeHa MHOZKECTBOM W3JIHMIMHEUX Imaros. OHa oToOpazkaeT He CTOJIBKO PellleHne 3a1a9H,
CKOJIBKO IIPOIECC €ro HnouckKa. drobbl orOpachiBaTh HEHYKHbIE JIEHCTBUS U OUTUMU3U-
pOBaTh OCTABIIHMECH, MMPEIYCMOTPEH PEKUM PEIIeHus 33Ja4i C COXPAHEHHEM MPOTOKOJIa
cpabarbiBanuii npuemMoB. [1o okoHuaHuu pereHus mpenpuHIMAeTCS aHaJIn3 TPOTOKO,IA!
cozzaercsd rpad UCIOIb30BAHUSA TPOMEXKYTOUHBIX PE3YIbTATOB, U BbIAeTCs COKPAIleHHAs
MOCJIeIOBATETbHOCTD JIeRCTBUI, B KOTOPOH OTOPOIIEHBl He MCIOTb30BAHHBIE JIOTHUYECKTE
BBIBOJBI. TaKoil peykKuM Ha3BaH aHATU3ATOPOM perteHuil. OH cO3MaeT TPEANOCHLIKA st
OCJIeY IOl ONTUMH3AIUN TIEMIOYKH PACCYK/ICHUI C TOYKHU 3PEHUsd €€ HPOCTOTHI U Ha-
ISTHOCTH. AHAJIU3ATOD PEIeHnii M0Ie3eH TakKyKe KakK OT/Ia09HOe CPeJCTBO, HOO Jaer
BO3MOYKHOCTH IIPOCJIEKABATh TPAEKTOPHIO PellleHnsd B 000X HAIPAaBIEHUAX H MOTYYaTh
pPa3JIMYHbIE CTATHCTUYECKHEe JaHHBIE 00 3TOW TPAaeKTOPHUH.

Beposgtno, ananun3aTtop pereHuit MOKHO Oy/IeT UCTIOIb30BATD U /I ONTHUMHU3AIUN OT-
JIeJIbHBIX TpueMOoB. OIHAKO, MOTBITKA U3MEHUTH [IPUEM JIJIsi COKPAIIEHUsT PEIIEeHUs OTHOM
331491 OOBIYHO NMPUBOAAT K YXY/IIEHUIO XOTd Obl 4acTh perneHuit Apyrux 3ajad4. [losro-
MY OCHOBHBIM MCTOYHUKOM ONTUMUZAIUN TTPUEMaA OKA3bIBACTCS aHAJIM3 €ro MOBeJIeHUs Ha,
BCeM TOJIpasjiesie 3aJaIHUKA.

Bba3a 00bekTOB

Jlormgaeckue mporecch HHTELIEKTYAIbHO CHCTEMBI B3aUMOIEHICTBYIOT C BHEIITHUM MHUPOM
Yepe3 pa3JIHIHble HEJIOTUIeCKHe CTPYKTYPBI JAHHBIX: ONTMIIBI n300parKeHuil, TiucIeHHbIe
MaCCHBBI, CXeMBbI, TAOJIUITbI, TEKCTHl €CTECTBEHHOTO S3BIKa, TeorpadmiecKue KapThl, KOM-
IbIOTEPHBIE IPOrPAMMBI, ILJIAHBI JICHCTBUN, TEXHUIECKUE TPOEKTDI, 3a/aHUsl HA ITPOCKTH-
poBanue u T.i. HacTb 3TUX CTPYKTYP JAHHBIX HMEET CTATUICCKUI XapaKTep U MOMOTHIeT
o0IIIe 3HAHWS CUCTEMbI O BHEITHEM MUpPe, 9acTb - JUHAMUYIECKU M3MEHSAETCS U MO3BO-
JIsIeT CHCTeMe pearnpoBaTh HA TeKYIIHe MPOIEeCcChl OKpYyzKaforeit cpemsl. ng mpencras-
JIEHWsI B JIOTHYECKOH cucTeMe Takoil "Hemormdeckoi" wHMOPMAIMOHHON Cpebl CO3IaHA
CTPYKTYypa, Ha3zBaHHas 0a30it 00bekToB. Texnwdeckn oHa OPraHM30BAHA B BUJE OTJIAB-
JIEHUsI, KOHIIEBBIMI ITyHKTAMHI KOTOPOI'O CJIYZKAT Pa3/JUIHbIE TEXHUIECKNe KOHCTPYKIIUNU:
YUC/1a, MHOTOYJIEHBI, YUCEHHBIE MACCUBBI, HADOPHI U TAOJIUIIbI, CeTeBble OOHEKTHI, (hpar-
MEHTBI CHHTEe3UpYeMBIX JIn00 aHaan3upyembix Cll-mporpaMM, maxMaTHbIe TO3UIAHA U JP.
B oruraBiiennn BwlziesieH pas3jiesi, depe3 KOTOPBIHM perraTelb MOKeT PadboTaTh ¢ dailmamu
MPOU3BOJBLHON MPUPOJLI, OMelnTeHHbIMU B mogaupekTopuio FLS. Tloka 6aza ob6bekToB
npeJcTaBsger co0OH 3aroTOBKY i OYAYINEro MOAK/JIIOYeHNs JJOTHKN PEMaTesst K Mpu-
KJIQJIHBIM 33/a49aM. Ha Tekymuit MOMEHT CO3/aHblI JIUIIb MPOCTEHITne HHTePQERChl IIst
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BBOJ1a OOBEKTOB MEPEeYnCJIeHHbIX TUIIOB. [IpeaycMorpen Takzke uarepdeiic Jjisd co3aanus
CCBIIKM HA OOBEKT W3 XpaHsimeiics B 3agadnanke 3anaqn. OH mo3BoguT paboTarh ¢ 6a30it
00bEKTOB B MOJTyaBTOMATHIECKOM PeZKIMe, BBIIOTHSS C TOMOIIBIO PemtaTessd Pa3JInIHbIe
orepanuy HaJ ee ymeMeHTaMu. [lo Mepe 00ydeHust cucTeMbl, STH onepanuu OyIyT YKPYII-
HATbcd. [IpopaboTanbl mpocTeiitue 3a1a9u, CBI3aHHBIE ¢ CETEBBIMU JAHHBIMU, XPAHSIIIIH-
Mucs B 6a3e 00bEKTOB - MOUCK KpaTdaifliero wyTu B rpade u omnpejiejeHne MaKCuMaJIbHOro
MOTOKa, uepe3 cerhb. [Iporpammer g paborer ¢ ceramu peasusoanbl Ha ['EHOJIOTe.

YcusieHHbIT pexkKuM pelieHns 3a1a4

[Iponece penienust 3ajauu 4eJI0BEKOM PEJIKO MMeeT NpsaMoJinHeinbiit xapakrep. llocse
MepBOii, 3aMaCTYI0 HEYATHO, TONBITKH PEIUTD 331349y "B JI00", MpeanpuHnMaeTcs BO3-
BpAIlleHNe K MCXOTHOMY YCJOBUIO W PEAJM3YIOTCS TIOBTOPHBIE TOMBITKHA, B KOTOPBIX KaZK-
JIBII TIar aHaJau3upyercs OoJiee TIIyOOKO W CBA3aH C IMPUBJIEYEHHEM JTOMOTHUTETbHBIX
cpencTB. PakTHUYECKH, HA KayKIOM Iare 3/1ech MMeeT MecTO OlpeJle]IeHHbIH mepedop, Ha-
HPABJICHHBIA HA YCMOTPEHNE KAKOTIO-TO JIOKAJIBHOI'O BRIMIPHIIIA. T Py0eMKOCTh nepedbopa,
HA MTOBTOPHBIX MOMBITKAX MOYKET JOCTUTATh BEChMAa 3HAYUTENHHON BEJIMYUHBI, & [IPUBJIE-
KaeMbIe CPeJICTBA MOTYT OKa3aThCs BEChMA YIAMEHHBIMH OT UCXOIHBIX TMOHSITHH 331a9H.
Unoraa misd perreHnsd 3a/la49d MPUXOJAUTCS BPEMEHHO OTBJIEKAThCd OT Hee W Pa3BUBATHh
OPUMBIKAIOIINE PA3JeTbl TEOPUH.

CoOTBeTCTBEHHO, ¥ TTPU OOYUEHUHU PEIIaTeNs HeT CMBICIa OTPAHNIHBATHCS TOJTBKO JIO-
OOBBIM IIOJIXO/IOM K pellleHuto 3a/a4u. Bupouem, npu nepBuIHOM 00y4YEHHUH HIPOIIE BCETO
HAYMHATDH BCEe-TaKW NMEHHO ¢ Hero. Korjta akcnepT pa3duBaer X0 peIneHns 3/ 1a91 Ha T1a-
I'l, eMy yzKe U3BECTHBI BCe MOJIBOTHbIe KAMHU IIPeIMeTHONH 00/IacTh, U BIIOJTHE €CTeCTBEeH-
HBIM sBJISIeTCS KeJlaHWe BBOJUTH TaKWe MpHeMbl, cpabaTbiBaHNe KOTOPBHIX SBISIIOCH OB
XOPOIIIO MOTUBUPOBAHHBIM. K coXKaIeHNI0, 9acTO XOPOIIO MOTUBUPOBAHHBIM OKA3BIBACTCS
[pUMEHEHUe Cpa3y 1e/10ro 6JI0Ka JIOTHYeCKUX [ePeXoJiOB, B TO BPeMs KaK MOTHUBHPOBKA
OT/IEJIbHBIX TIIArOB BHYTPH OJIOKa TPYAHO OObsSCHUMA. B pe3ysbTare TOSBIISIIOTCS TIPHe-
MBI, UMEIOIIHe XapakTep "3aroToBok" s crenmuanbHBIX cUTyanuii. B 3ajadamkax 9T0
SBJIEHHE XOPOIIO W3BECTHO: MPeJIBIIyIIas 3aJada WHOTJA MOYKeT PeKOMeH/IOBAaThCd KakK
npueM i pelenusd cieayiomneii. EcrecTBeHHO, ee mMeeT CMBIC 3aIOMHUTD M COXPAHUTH
B 0aze nmpuemMoB pemraress. Takoe HAKOILIEHHE "CTaH aPTHBIX 3aI0TOBOK' MOYKET BBILJIsI-
JIeTh, KaK HEKOTOPBIH 0OMaH, OJHAKO OH MOJCKa3aH CaMOil JIOTUKOH ycujaeHus J1I0OOBOTO
pexkuma pemaresis. Pe3yibTaToM OKa3bIBAETCA CYIIECTBEHHOE YCKOPEHUE MOJIyYeHUs OT-
BETOB JIJI CTAHJAPTHHIX 337a4. OmpaBIaHueM MOXKeT CIYZKATh U TO, YTO IKCIEPTHI TOXKE
OOBITHO PACTOJIATAIOT OOTBITUM 3aTIACOM CTAHJIAPTHBIX 3aTOTOBOK U CPa3y yCMATPHBAIOT
X B 33/la9aX.

C apyroit CTOPOHBI, perraTe/ib BCe YKe JOJIZKEH CIPAB/ISITHCS C 3aa9aMu 1 0e3 HCKYC-
CTBEHHBIX 3aI0TOBOK, KOTOPBIE JIJI BCEX CJIy4YaeB *KU3HH 3apaHee 3alacTu B 0a3e MpueMoB
He yractced. [losroMmy Kakue-To c1a00 MOTHUBUPOBAHHBIE TPUEMBI €My HY2KHBI. UTOOBI 1O~
KJIIOUATH UX K PelleHnIo 3a1a9d, UMEeIOTCs JIBe BO3MOXKHOCTH.

[lepBag - MOAHATH YPOBEHb CpabATHIBAHUS €I1a00 MOTUBHDPOBAHHBIX MpHeMOB. B 00-
eM, HHOIJA 3TO YAAeTcd ¢leaaTh 0e300/1€3HeHHO, U 3 CUeT TaKUX MPHEMOB PEIaioTCs
MuOTHEe 3ama4dn. OHAKO, 3/7eCh UMEITCH JBe TPyaHOCTH. [lepBasi 3aKII0YaeTCst B TOM,
YTO HA BBICOKUX YPOBHSAX CPaOATHIBAHUS YACTO PA3MENAIOTCd W CHJIBHO MOTHBHDOBAH-
Hble feficTBusd. OHM TONAJAIOT TyJIa W3-3a NpobJieM, CBI3aHHBIX ¢ MePEeKTIYeHuEM BHHU-
MaHWsI: TPOITe OBIBAET He MOHWKATH Beca MOCBHLIOK s o0ectedeHnst cpabaThbIBAHUS TTPH-
eMa, TaK KakK 3TO BCerja MpuTOPMaKMUBaeT HPOIECC PEeIeHus, a IPoyOJIMPOBATD HIPUEM,
4TOOBI OH MOT' CpadOTaTh U HA BBHICOKOM TEKYIIEM YpOBHE CKaHupoBaHud. B 310l curya-
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I[UY [IO/IHSIThIE JayKe Ha OYeHb BBICOKUI ypOBeHb ¢1ab0 MOTHBHPOBAHHBIE MPUEMBI OYLyT
cuabaO "3amymisaTe' paboty cuctembl. Bropast TpyIHOCTS 3aKII0YAETCS B TOM, ITO HHO-
/13 JIOKAJIbHBIH 11epebop, UCIOIb3YIONHi ¢/1a00 MOTHBHPOBAHHbIE TIEPEXO/IbI, HEOOXOIUMO
OPUMEHATH B CAMOM HadaJje penieHud 3a7a4d. OH MO3BOJIUT HAWTH KAKOU-TO KJIIOUEBOM
MOMEHT, 6e3 KOTOPOTO CTAaHAAPTHBIMH CDPEJICTBAMH 33Jiada ObICTPO OKAXKETCs 3aBejeH-
HOW B TYNHK, W TOIJA HOJIKJIIOYEHHE TOrO Ke 1mepebopa Ha HOCISAYIONIX Talax yxKe He
IOMOZKET.

Bropast BO3MOKHOCTH TOAKJIIOUEHHUST ¢J1a00 MOTHBHPOBAHHBIX MPUEMOB 3aKJII0UAETCS
B TOM, 9TOOBI MOCJE HEYAAYHON JIOOOBOII MOMBITKY PelIeHus BO3BPATUTLCS K HCXOIHOM
GOpMyTHPOBKE 33/1a91 U MTOBTOPUTH TONBITKY, Pa3peliast Terepb MOIb30BaAThCS OO THA-
TeJbHBIMU HPpUEMAMU. TaKue MpUeMbl He JIOJIZKHbBI IIPEAIPUHIMATH KAKUX-I100 CKOpOTia-
JINTEbHBIX U3MEHeHUH 3a7a4u, TeM Dojiee ¢1ab0 MOTHBUPOBaHHBIX. OJIHAKO, OHH MOTYT
00paIaThCs K pa3IuIHOrO POJIa MUKJIaM JIOKAIBHOTO mepebopa /I TIONCKa 09ePeTHOTO
"cuspHOrO" X048 pemeHus. BHYyTpH 3TUX NUKJIOB B OyAyT AOMYCKATHCS CJ1a00 MOTHBHPO-
BaHHBIE MTONBITKU. JIAHHBIA peXKuM pellleHns], B orandre "oObaHOro" JI060BOr0 pexkuMa,
petaresis, OyJeM HA3bIBATh YCHJIEHHBIM. XOTs IOKa PACCMATPUBACTCS TOJBKO OJUH yPO-
BEHb YCHJIEHWS, BIIOCJEICTBUM, BHJMMO, TTOHA00MTCS Nejas IKaIa TakKuX ypoBHEN, ¢
MOCTENEHHBIM TOAKII0UeHNEM BCe 0oJiee MOIHBIX JIOMOJTHATEILHBIX CPEJICTB, HO U CO BCe
OoJiee MeJIEHHBIM BpeMeHHBIM MAacIITaboM IIPOIECCOB.

Eme pa3 moguepKHeM, 9TO CMBICJT YCUJIEHHOTO PEXKHMa COCTOUT HE B OCIA0JCHUH
duabTpannu cpabaThiBaHUil MPUEMOB - TaKoe OcaabIeHne cae1aeT CUCTeMY HeCIoCOOHOi
perrarh gaxke mpocTbie 3a1a4dn. DPpderT yeuaeHus AOCTUTAeTCS 3a cIeT Oojee 0CMOT-
PUTETHLHOTO, ¢ AHAJM30M Ha JOCTATOYHO OOJIBIIYIO NIYOUHY, KazKJA0r0 OTJIEIBHOTO IIara
npeobpasoBanuil 3aa4dn. XOTd TU MIArd MOTYT OKa3aTbCd BECbMa TPYIOEMKHMH U B
pa3bl 3aMeUIAT pellleHre 33J1a9d, HO 3aMejIeHne He OyIeT MMeTh dKCIOHEHIIMAJTHLHOIO
XapakTepa, a CIUCKU TOCBLIOK M YCJIOBHI HE OKAYKYTCs 3aXJIAMJIEHBI OTPOMHBIM THUCIOM
HEHYKHBIX YTBEPIKICHUIA.

Paszsurue ycmauresast ObLIO HAYATO Ha MPUMEPE TEOMETPHYECKHUX BBIUUCIUTETHHBIX
3a1a49. UTOOBI MOJKIIOYUTH YCUJIEHHBIH DPEYKUM, BBOIUTCS KoMMeHTapwit "ycumenne" K
HOCBLTKAM HCXOAHON 3a1a4uu. OH MOMKeT MOsIBUTHCH, €CJIM N3HAYAIBLHO 33/1a9a U3 3a/1a4-
HUKa UMeJIa B Ka4ecTBe JOMOJTHUTEIbHON MOCBLIKE cuMBOJ "yemnenne", mubo ecan umen
MECTO OTKAT K MOBTOPHOI MONBITKE MOC/IE HEYIaqHON J1000Boi nonbirku. st reomerpu-
YECKUX 33/1a49 TaKOW OTKAT IMPEANPUHIMACTCA aBTOMATHIYECKH - €CJIU OBl TTOJIyYeH 0TKa3
JIn0OO0 ec/in OB MPEBBITIEH 3aJaHHbIH JTUMUAT TPYJTO0EMKOCTH.

Hawubosiee 3¢bdekTuBHBIM CpeICTBOM YCUICHHST PeliaTe/id B INIAHUMETPHH OKA3aJUCh
HakeTHble aHau3aTOpbl. OHU MOJIYYAI0T B KAYE€CTBE BXOIHOTO JAHHOIO KOMHUIO TEKYIIei
3a/1a9M HA MCCJIEJOBAHUE U HPEOOPA3YIOT €e C MOMOIMIbI0 COOCTBEHHOIO CIUCKA [IPUEMOB,
CYIIECTBEHHO MEHbBIIEro, 4eM BCs 0a3a MPUEMOB CKAaHHPOBAHUA 33Jjad. IT0 obecrednBa-
eT 3HAYNTEJIbHOE YCKOPEHHE U TO3BOJISIET TIPOBECTH 1epebop Ha CPABHUTEIBHO DOJBITYIO
riyouny. VIcTOYHUKOM YCHIIEHHUS 3/1eCh SBJISETCS OrpAHUYeHHe TPUMEHSIeMbIX CpeJicTB. B
OJTHOM AHAJU3ATOPE AKIEHT JIeJACTCS HA IMPUMEHEHUE TeOPEeMbl KOCHHYCOB, B JPYIOM -
Ha AHAJU3 PABHBIX YIJIOB U (BUTYD, B TPETHEM - HA COOTHOIIEHUS MTPOMOPINOHATEHOCTH,
u 1.7, OCpallieHrsi K MaKeTHbBIM aHAJU3aTOPaM Peaju3yITCsd pHeMaMi CKaHUPOBAHUS
3a/1a4, cpabaTHIBAOIMMI Ha PA3JIMYHBIX YPOBHAX, B TOM YHC/IE HA COBCEM MAaJIEHBKUX.
[lo Mepe HoOBBIIIEHHST YPOBHS yBEJIHIUBAIOTCS PECYPCHI, OTBOUMbBIE HA TIOIBITKY Obparre-
uus. [lpu 3aBeprrenun paboThl aHAJIM3ATOPA B €0 CITHCKE IMOCBLIOK OTOMPAIOTCS HOBBIE
neHHble (haKThl, KOTOPbIE HEPEHOCSTCS B CITUCOK TTOCBIIOK TeKyIei 3agaun. Takmm obpa-
30M, HECMOTPsI Ha OOJIBIIOE KOJHYECTBO BBIBOJMMBIX QHAJIA3ATOPAMU BCIIOMOIATETbHBIX
YTBEPIKJIEHUI, pa3Mephl CIINCKa HOCHLIOK OCHOBHOIT 3a/jaui pacTyT YMEPEHHBIM 00pa3oM.
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[Ipu nepBuaHOM OOy U€HUHN PerTaTeis IIAHUMETPUIECKIM 3a,/1a9aM ObLIO CO3IaHO 3HA~
IUTEIFHOE YUCI0 MPUEMOB, UMEIOIINX XapaKTep UCKYyCCTBeHHBIX ''3aroroBok". Brmocaen-
CTBHHU Te€ 3aJ]a49H, PA/IU KOTOPBIX OHU CO3/AaBAJIHICH, ObLIH HepepabOTaHbl /i YCUIEHHOTO
pekuMa, yzKe 6e3 moJ0OHBIX 3aroTOBOK. PasyMmeercs, BpeMs peIlleHus IPH 9TOM 3HAYHU-
TEJIbHO YBEJTHINIOCD.

Bcee-raku, nojassisioniee OOJBITUHCTBO OTKA30B PeIlaTe/s 0Ka3a/J0Ch CBSI3aHO HE
yBsi3aHueM B epebope, a ¢ OTCYTCTBUEM HA TEKYIUH MOMEHT OJTHOTO - IBYX ITPOCTHIX MIPH-
eMOB, JIETKO M3BJIEKAeMbIX U3 00bITHOM Teopun. [[09TOMY TyIaBHBIME CDEJCTBAMU YCHJIE-
HUS SBJSIIOTCS, BO-IEPBBIX, 3a01ar0oBPEeMEeHHOe CO3/IaHue JOCTATOYHO MOJTHON KOJIEKITHH
TPOCTEHIIUX TPUEMOB, W, BO-BTOPBIX, MOMOJHEHUE ITOI KOJJIEKIIUHE B IIPOMECCe PElTeHst
3a1a9n. IT00bI MOy IUTh TAKOE YCUJICHHE, HeOOXOUM aHa/In3 EeMOYKH HPEeBPAIIeHul Ha,
IMyTH OT TEOPEMBbI K IPUEMY.

Jloru4deckmii accembJiiep

Pyunoe obyuenue peiaresis JaeT OI'POMHbBII MarTepuaJi JJjisd aHAJIM3a [IPOLEeCCOB U3BJIEYe-
Hus TpuemMoB u3 Teopem. OJIHAKO, STOT MaTepHaJ YPE3BBIYANHO CHIPOI: KayK/IbIil TpHemM
permaTresist ObLI MOJCKa3aH KOHTEKCTOM OJIHON MM HECKOJbKUX KOHKPETHBIX 33/1a4, U HU-
KaKIX TONBITOK CTAaHIAPTU3AIUN [IPUEMOB He MpepHHIMAaIoch. Kak ciencTBue, mpue-
MBI HHOTJIA OKA3bIBAIMCH CJIUITKOM YaCTHBIMY, WHOTIA - HEOMPABIAHHO OOIIUMHU, & B Ps/le
CyYaeB M BOBCE HEAJCKBATHBIMU, TaK KaK 33aJa4dy CJIeJOBAJO PEIIaTh COBCEM JIPYTUMU
cpegcrBamu. [ToMuMo He OYeHb BHICOKOTO Ka4eCTBa pabOThl PEIIaTe/isd, TAKOe MOJIOKEHUE
Belleil cO3/1a/10 MPUHIUITHAILHBIE TPYAHOCTH JIJId ABTOMATHYECKOI0 CUHTE3a TPUEMOB.

[losToMy cioreyronum TamoM padOThI, HEOOXOIUMBIM [ BBIXO/Ja HA HOBBI TEXHO-
JIOTHIeCKU#l YPOBeHb, OKa3aaach mepepadoTKa Beeil 6a3bl MPHeMOB, OPHEHTUPOBAHHAA HA
CO3JIaHNEe eIMHON CHCTEeMBbl CTAaHJIAPTHBIX THUIOB MpHeMOB. KaK M MHOTUM JIPYTUM ecTe-
CTBEHHBIM HAayKaM, HAUUHABIIAMCS ¢ 00IIel KjaccupuKamm n3ydaeMbiX 00beKTOB, HAY-
Ke 0 JIOTUYECKUX TIPOIeccax TOXKE MPUXOJAUTCS HAYMHATH C TAKOTO 3Tala. BrupodeM, pedb
371eCh UJIET He POCTO O KJIAcCH(PUKAINHT, & O CO3TaHUH A3bIKA JIJIA 3 JaHUS IPUEMOB, TMe-
omero 6osee Beicokuit yposetb, uem 'EHOJIOL. B To Bpems, kak 'EHOJIOI" moapo6tno
OMMHMCHIBAET, KAKUM 00pa3oM TeopeMa MpUMeHseTCs TPHU PelleHuu 3aJa4ud, HOBBIM s3bIK
olpejiesideT MpueM, COIIPOBOXK/lasd TeOpeMy JIMIIb yKa3aHUueM TOH Lejid, Paju KOTOPOil
OHA, MPUMEHHAETCsI. JTO JOCTUTAETCS 33 JaHHEM TUIA TPUEMa U HECKOJbKUX YTOUHSIIONNX
mapaMerpoB (TepMOB, TIepeMeHHBIX ¥ T.11.) Kazkaprit Tun npe/mosaraer cBOi KOHKPETHBIH
Habop mapamerpoB. CuTyarus 10 HEKOTOPOI CTelleHN HATIOMUAHAeT a3bIK acceMbiiepa, T1e
BMeCTO THIIA MpueMa uMeeTcs TUN oreparuu. [[03ToMy HOBBIN I3BIK TOJYYUT HA3BaHUE
Jiorudeckoro accembjiepa. Camo 3ajjanue npueMa Ha JIAHHOM SI3bIKE HA3BAHO €ro CIIeIiu-
dukanueii.

g pa3BuTHd JOTHYECKOTO acceMmbiepa ObLI CO3/aH HECJOXKHBII nnrepdeiic, mo3Bo-
JIIONTUN TPOJUCTHIBATh 0a3y MPUEMOB W BBIIOJIHATH MIPE/IBAPUTENBHYIO UX KJIaccudu-
KAIIMIO - BBISBJIEHNE TUIOB MpUeMOB. [IpeInmpuHAT TakzKe MpeaBapuUTebHBIN UK TPO-
JINCTBHIBAHUS 9TOH KIaccupUKAIMYM U ee yTouHeHUs. Ecam ynaBajoch HaiiTu b6osee ecte-
CTBEHHYIO TPAEKTOPHUIO PEIleHus 3a/la4i, COMHUTEIbHbIE TTPUEMbI OTOPACHIBAIUCDH. JacTh
npueMoB ObLIa CKOPPEKTUPOBAHA JJId CTAHIAPTU3AINY U YMEHbBIIEHUs duc/ia Turos. [Ipu
TOM IIPECIeIOBAIACH NeJb COXPAHeHN JIUIIb JTOCTATOYHO CHJIBHO MOTHBIUPOBAHHBIX JIeii-
crBuit. CrucTemMa TUIIOB OPraHU30BaHA JIPEBOBHIHBIM 00pPAa30M: g 33JaHHOTO TUIA WHO-
I/1a PacCMATPHUBAIOTCA €ro MOATHUIIBI, UMEIOIue 0oJee CUTbHYI0 MOTUBHPOBKY CPabATHI-
BaHUsI. JTO HEOOXOMMO, YTOOBI PentaTeib MOT aIalTUPOBATLCS K HpeaMeTHO ob1acTu,
BBIOUpad JIjId KaxKJI0TO PUeMa CBOM HEOOXO UMbl yPOBEHb MOTHBUPOBAHHOCTH.

18



Ha rekymuit MoMeHnT B cucreme 3aperucrpuposanbl 1335 Tunos npuemon. M3 nux
b 799 Tunos cBgazanbl Oosee yem ¢ ogHUM mpuemom, 590 - DoJsiee Hem ¢ AByMd, U
224 Tuma - He MeHee YeM C JecATbio. BepodTHO, B mpoliecce najbHeleil mpopaboTKu
MHOTHE "ogHOpa30Bbie" THIIBI OYIYT UCKIIOYEHBI, IIPOUNe - YTOUYHeHbl. BpoueMm, nMmeercs
JIOCTATOYHOE KOJHUYECTBO THIIOB MPUEMOB, KOTOPbIe OBLIN BBEJIEHBI PAJIN €IUHCTBEHHOTO
npuemMa, HO, 6€3yCJI0BHO, HEOOXOIMMBbI.

[IpuBeieM HECKOJIBKO JIECATKOB BHIOPAHHBIX HAyTa/l IPUMEPOB THUIIOB pueMoB. Kazxk-
nast creruduKaiys coctont u3 repma "turn(A)", ykaspiBaroriero Tui npuemMa A, n HeCKOJIb-
KHX COTPOBOKIAIONINX TEPMOB JTHOO CUMBOJIOB. 3/ech A - IornuecKuii cuMBOJI, BEIOHpae-
MBIl JIJTI CCBIIOK Ha THUII IIPHeMa JIOCTATOYHO cIydailHeIM obpaszoMm. B orsasiennn Tunon
HPUBOJUTCS TEKCT, MOSACHLAIOIIMIT CMBICJI COOTBETCTBYIONUX JeficTBuil. /lajiee BMecTo Ha-
3Banug Tumna A Oynem TpPUBOANTE JIUIh MOSCHSIONNN TEKCT W3 OTJIABIEHUS.

1. Obmas craHIapTU3ANNSA BHIPAYKEHUS.

Teopema npuema mpejcrapisier coOoil TOXKJIECTBO, IPUMeEHseMoe Jjisi 001eii craH-
JApPTU3AIUK BLIPAXKEHHH B JIOOBIX CATYalUdX. JaMeHdeMasdg U 3aMeHAIomas da-
CTH TOZKIECTBA HE UMEIOT CBA3AHHBIX I€PEMEHHBIX. JJOIOTHUTEIbHBIH 3JIeMeHT CIIe-
mudukanun "Hanpasia(N)" yrouHsier HampaBleHHe 3aMeHbl (CJieBa HAIPABO JHOO
cnpasa HaJeBo). [Ipuvep npueMa JaHHOTO THIIA:

Var(a Cb—aUb=0)

2. Ucekaouenne onucarend "kiaace'.

Teopema mpueMa, - TOXKIECTBO, B 3aMEHLAEMOIl YaCTH KOTOPOTO PACIOJIOKEHO BbI-
paxkenue Buga set,A(r), a 3aMeHSIONMAsT He UMeeT CBI3AHHBIX MEPEeMEeHHBIX. 3eCh
set; A(x) - MHOXKECTBO BCEX 3/1EMEHTOB JinOO HADOPOB T, YIOBJETBOPSIONINX YCJIO-
suio A(x). Hampasienune 3amenbl yrodnsiercs saementom "Hanpasi(...)". TIpumep
npueMa, JJAHHOTO THIIA:

Via(sety(x € Dom(f) & f(z) € A) = mpoobpas(f, A))

3. HemnocpejicrBennoe onpe/jie/ieHre XapaKTepUCTUKHA 0TOOpaKeHus.

Teopema npuema - TOXKJIECTBO, B 3aMEHSEMON 9aCcTH KOTOPOIO PACIION0KEHO BbIPa-
xkenne Buga f(A(t(z), A(x))), a 3aMeHsOMAs He UMeeT CBI3AHHBIX T€PEMEHHbIX.
Baech A\ (t(x), A(z)) - dyHKIMSA, ONpeneeHHAas HA MHOYKECTBE BCeX 3HAUeHWil x,
VIIOBJIETBOPSIONIHX YCJIOBHIO A(2), MpuveM 3HAUEHHE ee OIPeIeIAeTCI BHPAKeHHeM
t(z). HampasJienune 3aMeHbl yTouHsieTcs aemenTom "wampasi(. ..)". [Tpumep npue-
Ma JIAHHOI'O THIIA:

\v/abcdf(06pa3<)‘z(ar0tg x, f(x))v [CL, b]) = [arctg a, arctg b])
4. CaemeHue onepanuy HaJ ceMeilcTBOM K olepalusM HaJ ceMeilcTBaMH, UMEIOIIIMU
OoJiee MPoOCTOil BU OOIEro YaeHa.

Teopema mpuema - TOXKIECTBO, HO3BOJIAIONIEE BHIHOCUTH KOHCTAHTHBIE TOABBIPAaKe-
HUS 32 3HAK ONEepaIud HaJ ceMefHcTBOM. EIMHCTBEHHBIH JOMOTHUTEILHBINA SJIEMEHT
cuermupukanun - "wanpasa". [Ipumep npuema nawHOrO THIA!

Vasgn( Z ahg((xx)) =a Z %)

z,f(z) ,f(z)
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5. [Ipumenenune Hopmaan3aTopa oOIIeil cTaHaAPTU3ANNE 111 BbIYUCICHUSI.

Teopema npuema umeer Bux Yy, (z = t(y) — t(y) = z). 3uech v - nepemennas, y -
HabOp TepeMeHHBIX, t(y) - BhIpazKeHHe, JJisi KOTOPOrO COOTBETCTBYIONHA HOPMAJIH-
3aTop 00IIeit crangapTu3annm obecreunBaeT "Borunciaenne’ ero 3Hadennsa. Anrere-
JIEHT TeOpeMbl peasn3yer oOpallleHne K JaHHOMY HOPMAaJIU3aTopy, u jgasee t(y) 3a-
MmensieTcst Ha x. Crnenudukanus uMeer saeMeHT "Hampasi(...)", a TakyKe JTE€MeHT,
VTOUHSIIONIWI BUJ, BhIpazkeHust t(y), IS KOTOPOrO TApAHTHPOBAHA BO3MOMKHOCTH
BbhluncaeHusd. [Ipumep npuema JaHHOTO THUIIA:

Vape(c=a xb—axb=c)

B1ech X - IpAMOe MPOU3BEIeHIE MHOKECTB. JIONOJHATEIbHBIE YCIOBUS Ha BUJ, 3a-
MEHAEeMOI'O BbIpazKeHud COCTOAT B TOM, YTO a U b HUMEIOT BHMJA KOHCYHbLIX CIIHNCKOB
{p1,-..,pr}. B aroii curyarun Hopmaausarop "HopMmpsimoenpousseserue’ mpeob-
pa3yeT BhIpakeHNe K BUAY KOHEYHOTO CIHCKA Map.

6. Ilepexon B 3a7ade Ha MpeoOpA30OBAHUE K YK€ MMEBITHMCS MOJATEPMAM.

Teopema mpueMa - TOXK 1eCTBO, HO3BOJISIOIIEe TAKUM 00pa30M IPOBAPHUPOBATH ' CJI0K-
Hoe" IOJBbIpayKeHHEe YCJIOBUE 3aJa4i Ha Hpeobpas3oBaHUe, Y4TO HOBas €ro BepCusi
yzKe BCTpedaercd B Apyroi dactu yeaoBusg. Crnenmduramus nMeer 3jemMeHT "Ha-
npasi(...)", smement "uckiodenue(t;)", yKa3bIBAIOMINI HA HCKITIOIAEMOE CJIOKHOE
MOJIBbIpazKeHue t1, u 37aeMeHT "repM(ts)", yKaspiBawoIuii HOByIO ero Bepcuto. I1pu-
Mep IIpHeMa, JaHHOTO THUIIA:

vabcd(o < a— adIOgbC — Cdlogb a)

ToxknecTBO puMeHseTCs cleBa Hapaso. Ickiogaercs Boipazkenue log, ¢, BBOIUT-
cd HOBag ero Bepcud log, a. IlpoBepseTcsa, 94To OHa yiKe BCTpedaeTcs B YCJIOBHH
3aa4n. [ 6/IOKHpOBKE 00paTHOi 3aMeHbl BBOJIUTCS CIIENUAILHBIHT KOMMEHTAPHIA.

7. Coxkparernast mepedOpMyJIUPOBKA BBHIPAXKEHUI MPW 3aBEPIMAOIIEM PeTaKTHPOBa-
HUH.

Teopema nmprema, - TOXKIECTBO, TO3BOJSIONIEE TePehOPMYITPOBATH BhIpaskeHne 60-
Jlee KOMIIAKTHBIM 00pa3oM mepel Bolmadeil orsera. Ilpeamonaraercs, 9ro npuMeHe-
HUe ero Ha OoJiee paHHHUX ITAllax peIleHns 3aJa9u JUO0 TPOTHBOPEYHT HCIIOJIb3Y-
eMOIl Ha THX dTalax CTaHIapTU3alud, Ju00 He IpeacTaBiaser 0cOOON IMEeHHOCTH.
EnuacTBeHHBI MOTONHUTE BB demMenT cnerudukanun - "wanpasi(...)". Ipu-
Mep MpHeMa JaHHOTO THIIa:

Vabede (@ — paruonasbaoe & —(gucanrenb(a) — getHoe) &
—(3namenaresb(a) — gernoe) — —(b — ¢)*d/e = (¢ — b)*d/e)

DTOT mpueM Mo3BoJsieT "BraruBaTh' BHENTHUN MUHYC B COMHOKHUTEIb YHCIATES,
uMeronuit Buj, pasaoctu. OH IpUMeHsSeTcsd TOJBKO IIPH PeJAKTUPOBAHUU OTBETOB
3aJa4 Ha Ipeobpas3oBaHue JubO Ha OIMHCAHUE.

8. I'pynmnupoBka OTHOCHTE/ILHO BBIPAKEHUSI C HEM3BECTHBIM.

TeopeMa npueMa - TOXKACCTBO, BLIIIOJHAIOIINEE I'PDYIIIIUPOBKY OTHOCHUTEJIBbHO HEU3-
BECTHBIX, T.e. "BBbIHECEHUWE 33 CKOOKy'" 00mero Hem3pecTHOTO (hparMeHTa HEKOJIh-
Kux mojBbIpazkeHuii. Ilpm aToMm B cKOOKax OCTaeTcs BBIPaKeHHE, He COIepIKalee
HenspecTHbIX. Crenudukanus nMeer smemeHT "Hampabi(...)", a Takke 3J1eMeHT
"HemsBecTHBIE (L1 . .. xy)", IEPEUUCAAIONINI TIepEMEeHHbIE X;, UICHTHMUIUPYEMBIE ¢
coaepzKallliMi HEU3BECTHbIC BbIPAXKCHUAMU. HpHMep IIpueMa JaHHOI'O THUIIA:
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10.

11.

12.

Vabedefanij(0 < a & 0 < d — actei/faqitbi/th — qedi(a®/9db/m)ilf)

3aMeHa BBITOJIHSIETCS CJIEBA HANPABO, ClenupuKaIus UMeeT 3/IeMEHT "Hen3BecT-
wbie(j f)". OcranbHble nepeMenHble HIeHTH(MDHIUPYIOTCS ¢ BHIDAYKEHUSIMH, HE CO-
JTePIKAIIMHI HEN3BECTHBIX.

[IpeobpazoBanue, MpuBO/Isiiee K BO3MOXKHOCTH yIPOIIEHHST HaJTepMa.

Teopema npuema - TOXKJIECTBO, KOTOPOE MO3BOJIAET TaK MPeodpa30oBaTh BhIPayKeHUE,
9TO IIOCJIE 3TOr0 MOZKHO BBIIIOJIHUTH CUJIBHOE YIPOIIEeHUe €TI0 HaJABbIpazKeHHN . CHe—
nudukanyst uMeer aeMeHT "Hanpasi(...)", a TakzKe 37€MeHT, YTOUHSAIONINNA BHJ
HaJBbIpaykeHus. lIpocreiiimmii npuMep npueMa JaHHOIO THIIA:

3aMeHa BBINOJIHAETCA CJIeBa HAIPAaBO, MPUYEM 3aMeHseMas JIPoOb sIBISIETCS OIle-
paH/IOM apKTaHreHca Jnbo apkkoHaHreHca. Heckosbko 0Oojiee CIOKHBINR Tpuem -
MOIBITKA YCMOTPEHHUSI B CYMMe ¢ paJduKaJaMi IOJHOIO KBaJApaTa, €CJH 3Ta CYMMa,
caMa HaXOJIWTCS MO PAJIHKAIOM.

CrangapTu3aius ¢ MOMOIIbIO BHIYHCIEHHIA.

Teopema npuema - TOXKIECTBO, MO3BOJISIONIEE YIPOCTUTH BBIPAYKEHUE C ITOMOIIBIO
BBIYHCIEHUs 3HAUEHHI Omepariii HaJ BCTPeYaomuMiucs B HeM KoHcTanTamu. Cre-
nuduKarys umeeT seMeHT "Hampasi(. . )", a TaKzKe SJEeMEHT, YyTOUHSIONIII, KaKie
UMEHHO [epeMEeHHbIe HICHTUDUIUPYIOTCI ¢ KOHCTAHTAMU, U 3aJA0IIMi THIII TUX
KOHCTaHT. ITpumep mpuema JaHHOTO THIIA:

vabcd@fp‘l(l) - bf + de & q= df - ab/Cd + ae/cf = pa/qc)

3aMeHa BBINIOJIHAETCA cJIeBa HampaBo. Ilepemennsie b, d, e, f naenTudUIUPYIOTCA €
JTEeCATUIHBIMA KOHCTAHTAMH. AHTENeIeHTH TeOPEMbI BBIIOIHSIIOT BBIUACICHUE HO-
BBIX KOHCTAHTHBIX 3HAYEHUI P, q.

CBepTKa yCJIOBHOIO BBIPAZKEHHUS.

TeopeMa npuema - TOXKIECTBO, MO3BOJIAIONIEE MPe0OPA30BaTh YCIOBHOE BBIpazKe-
nue B Oesycsosnoe. Cuenudukanus uMeeT eJMHCTBEHHbI JIOIOJHATEIbLHBIA J1e-
menT "Hampasi(...)". IIpumep npuema JaHHOTO THIIA:

Vap(—(a = 0) & b —umncio — (b upu 0 < a, unase — b) = bsg(a))

HenocpencTsenHoe NCKIIOUEHNE CJTOXKHOM OITepaIiuu.

Teopema npreMa - TOXKIECTBO, YMEHBIIAOIIEe SBPUCTUYECKYIO OIEHKY CJI0KHOCTH
BCTPEUAIOIINXCS B BRIpAXKEHUN omepanuii. PaccMaTpruBaeTcss MaKCHMYyM TaKHX OIe-
HOK JIJIs BCEX Ollepaliuil, MMEIOIIMXCA B 3aMEHIeMOM BbIPAYKEeHHH, 1 OH OKA3bIBACTCS
CTpOro OOJIbIE AHAJOMMIHOTO MaKCUMyMa JIIs 3aMeHgonero repma. Cruenndunka-
IUsl UMeeT eJIMHCTBEeHHBIN TONOTHUTE b b sieMenT "Hanpasi(. . .)". [Ipumep npu-
eMa, JTaHHOIO THUIIA:

Vo(0<a+1&0<1—a— cos(3arcsina) = (1 — 4a?)v/1 — a?)

[IpeobpazoBanue BBIIOJTHSETCS CJIEBA HAIPABO H MO3BOJSIET UCKJIIOYUTH TPUTOHO-
MeTPHUYECKHE ONEePalli.
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13.

14.

15.

16.

JleKoMITO3UIUS CJIOZKHON OlepaIlii.

Teopema npuema - TOXKJIECTBO, BbIPAXKAIOIIEE CJI0KHYI0 B 9BPUCTUUCCKOM CMBIC/IE
ONepauIo vepe3 HECKOJbKO ONnepanuii TO zKe CJIOKHOCTH, HO 3aBUCAIINX JIUIIb
OT YaCTH MEepPEeMEeHHBIX MCXOMHON omeparun. CrermuduKanmsg nMeeT eInHCTBeHHbBIH
JOTOJHATEIbHBIN 9temenT "Hampas(...)". IIpuMep npuema JaHHOTO THIA:

Vare(0 < a & 0 < b — log,(ab) = log, a + log,b)

3/1ech HPOUCXOUT JIEKOMIIO3HUIUA JOTapudMa. 3aMeTUM, 9TO IIpHUeM uMeeT (PUIbTP,
OJIOKUpYIONIHil Tpeobpa3oBanue, €CJad BLHIPpAXKeHUs a,b U3BECTHBI, a ¢ COJCPXKHUT
HEM3BECTHBIE, IN00 eCJIH JJorapudM HCIOAb3YeTC P OIpeIe/IeHNN 3HAUEHH HeKO-
TOPO#l (DYHKIINH, U ¢ COAECPKAT BAPbUPYEMYIO IEPEMEHHY O, a a, b He comepzkaT. DTOT
u Jpyrue (puIbTpbl TOPOKIAIOTCH 1O CHeNuUKAIIT TPUEMa aBTOMATUYECKH.

['pyliupoBKa CJI0XKHBIX Olepaliuil.

Teopema mpuema - TOXKIECTBO, TMO3BOJSIONIEE CTPYIIAPOBATHL HECKOJIBKO ''CII0XK-
HbIX'" onmepanmii B OHY PaBHOIEHHYO oneparuio. Crenudukaius nMeeT e TmHCTBEH-
HbI gomoaHuTebHBI sement "Hanpari(. ..)". TIpumep npuema JaHHOTO THIIA:

vade(c\/%M\/g: (ac+b;i) a/b)

31ech JABa paJMKaaa IPYNIUPYIOTCS B OJUH.

CrenuanabHas CTaHIAPTU3ANNAS YCJIOBUS 3aJa9r Ha TTPeodpasoBaHue.

Teopema mpuema - TOXKJIECTBO, MCIOJIB3yeMOe JIjIsi CTaHaPTU3AINN BbIPDAYKEeHUH B
CIEHAJIBHOM KOHTEKCTe, OIpeesieMOM CBOUCTBAMHU IIOHATHH IIpeaMeTHOR obJia-
cru. Kpome snementa "nampasi(...)", crenndukanus uMeer 3JeMEHThI, YTOIHSIIO-
mue KOHTeKcT. [[prnmep mpuema mamHOTO THHA:

Vabede(p = asinbsinc/d + e — asinbsinc/d + e = p)

[Ipeobpazyemas cymMma sIBJISIETCS YCJIOBHEM BCIOMOTATEIbHON 3aJady HA yIPOIIe-
HU€ I0JIbIHTErPAJbHOIO BbhiparkeHus. [lepemMennasi uHTErpupOBaHUsT BXO/JUT B Bbl-
paxkenud b, c u ne BxonuT B d. Kpome Toro, ona He BcTpedaeTcs Mo, jorapudpmom
b0 1o 0OpaTHO TPUTOHOMETPUIECKON dyHKIMEH. AHTeneaeHT odpaIaercs K
MAKeTHOMY HOPMAJIH3ATOPY, OIPEIEIdIONEeMY pe3yIbTaT p PACKPBhIBAHUS CKOOOK H
npeobpa30BaHusl TPUTOHOMETPUUECKHUX IPOU3BEICHHUI B CYMMEI.

[Ipungrue pellleHHsT O KOHTEKCTHOM CTaHIApTU3AIMH TpeOyeT IpeaBapUTeIbHOTIO
aHaIM3a He OIHOIT TeopeMbl, a IeJI0i TPYIIIEI TeopeM mpeaMeTHoit obaactu. [lo uto-
raM TaKOro aHaJIH3a B 0asze TeopeM (puKcHpyoTcsa "TPOTOKOJIBI CTaHIapTH3anum',
ABJIAIONIIECA NCTOYHUKaAMU COOTBETCTBYIOIIUX ITPUEMOB.

BesycisioBhast o01iast cranapTu3aliis OJIHONO YTBEPK IeHUSI.

Teopema mpuema - SKBUBAJIEHTHOCTD, 00ECTTEINBAIONIA YIPOIIEHNE YJIeMEHTapHOTO
YTBEP2KIEHUS U IPUMEHsAeMas B JII0OBIX CUTYAIUAX, KPOMEe TeX, KOT/Ia OHA 3aBeI0MO
HapyIIaeT MPUHATYIO0 CTaHAaPTH3ANNI0. KINHCTBEHHBIH AOTOJHUTEIbHBIN 3JIEMEHT
cnenudukanuu - "mHanpasi(...)". [Ipocreiimuii mpuMep nprueMa JaHHOTO THUIIA:

Var({a} = {b} < a=1b)

pyroii, uyTh Gojiee CJOKHBIN TTpuMep:

22



17.

18.

19.

20.

Vare(a CbUc < a\bCc)

BaMeHa, BBINOJIHAETCS CIPaBa HajeBo. [IpuMeHeHme mpuemMa CONPOBOXKIAETCS Pa-
JIOM CTaHIaPTHBLIX orpannyenuii. Hanpumep, eciiu ¢ - Hem3BeCcTHA, a BhIPAXKEHUA @
n b U3BECTHHI, TO MPeodpa30BaHNe OTMEHSIETCs. DTH OTPAHUYEHNST aBTOMATHIECKH
CO3aI0TCH 10 cuennpuKanmum.

Konbionkrusaas JACKOMITO3UINA 3JIEMEHTapHOI'O YTBEPZKIACHUI.

Teopema nprema - 3K BUBAJIEHTHOCTh, IIPEOOPa3y0Iast JIeMEHTaAPHOE YTBEPIK IeHIe
B KOH'LIOHKIIAIO SJIEMEHTAPHBIX yTRep:KaeHnii. [lepeMennbie KasKa0ro KOHbIOHKTHB-
HOIO YjIeHa 3aMeHAIoIel JacTu 00pa3yloT cOOCTBEHHOE IIOAMHOXKECTBO IepeMeH-
HBIX 3aMeHAeMOl JacTu. EJIMHCTBEHHBIH JOIMOJIHATENLHBINA 3JIeMEHT cruenuduKain
- "wanpagi(...)". IIpumep npuema JanHoro THNIA:

Vae(a €b\c— —(a€c) & a€d)

OO61ag cTaHgapTU3AIUS TPYIIILI MOCHLIOK.

Teopema mpreMa - 9KBUBAJEHTHOCTD, MTO3BOJISIONAA 3aMEHUTH HECKOJIBKO JJIeMEH-
TApHBIX MOCHLIOK 33/Ia91 HA OJHY TAKYIO MOCBLIKY, 6e3 KAaKOTro-1n00 yiepda 1is mo-
CIeIYIOTIEro peleHnsi. EINnHCTBeHHbI JOTOTHUTEIbHBIN 3JIeMeHT CennduKaIni -
"Hanpas(...)". AHAJOTHYHBII THII BBEJEH JJIsl CTAHAAPTU3AIMHA IPYIIIb YCIOBHA.
[Ipumep npuema JaHHOTO THMA!

Va(a=b—=aCb& bCa)

3aMeHa BBITIOJTHAETCS CIIPABa HAJIEBO.

JIN3BIOHKTHBHO - KOHBIOHKTABHAA CBEPTKA B YCJIOBHH 3aJa9M HA KOMIAKTHYIO Ie-
pedopmyuposky yreepxaenus ("cBeprky").

Teopema 1puema - SKBUBAJICHTHOCTD, LI03BOJILIONIAs IPEOOPA30BaTh JU3bIOHKTUBHO
- KOH'bIOHKTHUBHYIO KOHCTPYKIIHIO, COCTABACHHYIO M3 3JI€MEHTAPHBIX yTBePXKICHUH,
B OJIHO 3JIEMEHTAPHOE yTBep K AeHue. EIMHCTBeHHBIA HOI0JIHUTEILHBIA 3/IeMEHT Clie-
nudukanuu - "Hanpasi(...)". IlpuMep nprema JaHHOTO THIA:

Vare(a EDUc—a€b V a€c)

3aMeHa BBIOJHSIETCA CIpaBa HayeBo. [IpmeM mpuMeHsercs B 3ajadaX Ha OIHCA-
Hue, 1ejieBas YCTaHOBKA KOTOPBIX SIBHO YKa3bIBaeT Ha HEOOXOIUMOCTH KOMITAKTHOM
nepedOpMYIUPOBKH YCJIOBHIA.

KBaHTOpHad cBEPTKA.

Teopema npueMa - 3KBUBAJIEHTHOCTb, IIO3BOJIAIONIAA IepedopMyIupoBaTh OECKBAH-
TOPHBIM 06pa30M KBAHTOP OOIMHOCTH JIMOO CYIeCTBOBaHUSA. EIMHCTBEHHBIH 101I0I-
HUTEJbHBIH 37eMenT crnenudukanuu - "Hanpasi(...)". Tlpumep mpuema JaHHOTO
TUIIA:

Vap(nenepecek(a, b) <« V.(c € a — —(c € D))

3aMeHa BBIMIOJTHSETCs clipaBa HaaeBo. [IpueMm compoBoxkKaaeTcs rpynnoi cTanaapT-
HbIX (PUIHTPOB, OJOKUPYIONIUX Peodpa3oBaHue, eCJii OHO HPOTHBOPEUYUT TEKYIIei
neJieBoit ycranoBke. Bee amu (bujibTphl TeHEpUpyIOTCca aBroMaTndecku. Vckimove-
HUe KBAaHTOPa 0becrednBaeTcs /Tayke B TeX CJIydasdX, KOrJa TpeOyTcs HecJI0eKHbIe
npeBapuTeIbHbIE TPEOOPA30BAHNTS - TIEPEXO/T OT KBAHTOPA CYIIECTBOBAHUS K OTPU-
MAHWIO KBAHTOPA OOIMIHOCTH JIUOO TPYNMHUPOBKA YACTH AHTENEIeHTOB O/ BHYTPEH-
HUN KBAHTOP ODIIHOCTH.
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21.

22.

23.

24.

25.

Kpanropnasi pacimudpoBKa B YCJIOBUM 33/a4U HA JI0KA3aTE/THCTBO.

Teopema npuema - 3KBHUBAJECHTHOCTH, MO3BOJLIONIAs MePEeHTH K KBAHTOPHOW pac-
mudPOBKE 3JIEMEHTAPHOTO YTBepK ieHud. [IpruemM npuMeHsgeTcs K Moy TBEPK ICHUIO
VCJIOBHMA 3aJa9¥W Ha JOKa3aTeIhCTBO - KOPHEBOMY JIMOO HAXOISAINEMYCS MOJ, KOp-
HEBLIM OTPHIAHMEM. EIMHCTBEHHBIH JOIOJHUTEILHBIA SJeMEHT CIeNupUKAITA -
"manpasi(...)". IIpumep npruemMa JAHHOTO THUIIA:

Va(a —set & b—set —a=0b< V.(c € a— c€D))

3aMeHa, BBIIOJIHSAETCS clipaBa HaJeBo. OUIBTPH IpHUEMa, YTOUHSIONINE KOHTEKCT
€ro nIpuMeHeHHUsl, TeHEePUPYIOTCA MO CIeNUMUKAIINT aBTOMATHIECKH.

[TonpITKa HCIOJIB30BAHUS IBHOTO [IapaMeTPHUIE€CKOI0 OllMCaHuA IIPU IIOJIYIEeHUH Ya-
CTHYHOI'O OTBETa.

Teopema mpueMa - 3KBHBAJEHTHOCTD, JAIOIIAs sIBHOE IapaMeTpPHUYeCKOe OIHCAHWE
JUTsT 3HAYEHHI TepeMeHHOl, TPH KOTOPBIX UCTHHHO 33JaHHOE 3JeMeHTapHOe yTBep-
Kienne. EAMHCTBEHHBIN JOMOJTHUTEIBHBIN 1eMeHT crenudukanun - "Hanpasi(. . .)".
[Ipumep mpuemMa TAHHOTO THIIA:

V(b € ¢ = Fy(c = a U {b} & a — set))

JleBasi 4acThb IKBUBAJIEHTHOCTH UJACHTH(PUIIMPYETCHA C YCJIOBHEM 33Ja4d Ha ONUCA-
HUE, TPUYEM C - HeM3BeCTHAs 3TOM 3a/ia4u, He BXOJsdlnas B Bhipaxkenue b. B 3amade
TpebyeTcsd HAfITH JUIIb TPUMeD 3HAYeHUN HEeM3BECTHBIX.

Pa3pemeHI/Ie YCJIOBHA 3aJa491 Ha OIIUCAaHUE JIIOO0 MOCBLIKHT 3ada41 Ha UCCJICA0BaHUC
OTHOCHTEJIbHO 3aJaHHbIX HCU3BCCTHDLIX.

Teopema nprema - SKBUBAJEHTHOCTD, 3aMEHSIIONIAsl 4aCTh KOTOPOii JaeT siBHOe pa3-
pellleHne 3aMeHsIeMOl YacTH OTHOCHTEJILHO 3a/IaHHBIX [IepeMeHHbIX. [[0moIHuTe b
Hble j1eMeHTHl crenudukanuu - "Hanpawi(...)" u "HemssectHbie(Tq ... TE)", TIE
Z1,...,Tp - lEPEMEHHbIe, OTHOCUTEIbHO KOTOPBIX HPOUCXOJUT paspenienue. [Ipu-
Mep TpueMa JIaHHOIO THUIIA;

Vare(b<ac—c<0&a<blc VO<c&blc<a V c=0&0b<0)

3aMeHa BBIIIOJJIHACTCA CJIEBa, HallpaBoO, HEU3BECTHOU CUATAELTCH IepeMeHHasd a.

CBepTKa IpyHIbl HEU3BECTHHIX YCJIOBHI B OJHO yCJIOBHE, SIBHO Pa3pelleHHOe OTHO-
CUTEJIbHO HEU3BECTHBIX.

Teopema mpHeMa - IKBUBAJIEHTHOCTD, MO3BOJISIONAs O0beIUHUTH HECKOJIBKO YCJIO-
BUI 3a/a91 Ha OIIMCaHue, dBHO pa3pelHICeHHbIX OTHOCHUTEJ/JIbHO HeI/IBBeCTHOf/I, B OJHO
YCJIOBHE, SIBHO Pa3PEIeHHOE OTHOCHUTEIBHO ITON Hem3BeCTHOl. JlomosHUTEIbHBIE
smeMenThl crienudukanuu - "Hanpasi(...)" u "Heusecrubie(z)", Te T - Hen3BecT-
Hast. [Ipumep npuema JAHHOTO THIIA:

Vape(@aUbCc—aCc&bCo)

3aMeHa BBINOJIHAETCS clpaBa HaJieBo. [lepemennas ¢ maeHTUUIUPYETCS € HEH3-
BECTHOI, IMepeMeHHbIe a, b - ¢ BBIpaKeHUSIMH, He COIEPKAIIUMEI HEM3BECTHBIX.

[IpeobpazoBanue ycioBus 3aja4d Ha OINHUCAHUE, HCKIIOYAIONIEEe CJI0XKHOE BbIpazKe-
HUE C HEU3BECTHBIMHU.
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26.

27.

28.

Teopema npueMa - SKBUBAJEHTHOCTD, LHO3BOJISIONIAs] UCKIIOYUTH HAUOO/ee CII0K-
HO€ B IBPUCTUYECKOM CMBICJIE ITOABbIDaAXKEHUE 3aMeHSIeMON YaCTH. ﬂOHOﬂHI/ITeJIb—
Hble 37eMenThl crenudukanuy - "Hanpasi(...)" u "repm(t)", rae t - uckarOIAEMOE
110/iBbIpazkenue. [Ipumep npueMa JAHHOTO TUIIA - BO3BE/IEHUE YDABHEHUSI B KBAJIPAT
Il UCKJIIOUEHNs] HEM3BECTHOTO PAIUKAIA:

Vabeap(0 < d — adP/? + b= c « a®d? — b> +2bc = ¢ & 0 < (c — b)a)

[lepemennas p maeHTUMHUIUPYETCS ¢ HATYpPaJIbHON KoHCcTaHTOM. Boipakenue d co-
TepKHAT HEM3BECTHbIE, ¢ - He COIeP:KUT. VIcKmouaeTcs noasspakenue dP/?,

[lepexon K IW3BIOHKTUBHON IOCHIIKE, OIpedesIsionleil 3HadeHrne IepeMeHHOM, BXO-
JdI1eil B yCa0BHe.

Teopema mpueMa - SKBUBAJIECHTHOCTD, IIO3BOJISIONIAS IIPE0OPAa30BaTh JIEMEHTAPHYIO
IIOCbIIKY K BUAY AW3'bIOHKIUKW, OAUH K3 4YJICHOB KOTOpOﬁ ABHO BblpazKa€T HEKO-
TOPYIO TIEPEMEHHYI0, BXOAAILYI0 B YCJOBHE 3aJadd. TakuM 00pa3soM HOATOTAB/IA-
BaeTcs MOJe3HbI pas3bop ciaydaeB. JlomosHUTEIbHBIE JIEMEHTHI CIIENUMUKAIUN -
"mampasi(...)" u "nmepemennasi(z)", rae x - mepemMeHHasl, I KOTOPOH HAXOIUTCSI
SABHOE BhIpazKeHue. IlpuMep npueMa JAHHOTO THIA!

Vaela € {b;c} —a=b V a€ {;c})

3ameHa BBINOJHAETCS CJeBa HANPABO. 371eCh {b; ¢} - KOHEUYHBIH CIHCOK, B KOTOPOM
BBIJIE/IEH HEKOTOPBIH 971eMeHT b, IpudeM ¢ - OCTaIbHBIE 9JIEMEHTHI CIUCKa. B crmeru-
dukanuu ykaszana nepeMmentnas a. lIposepsiercs, 4T0 oHa HE BXOJUT B BbIPazKeHUE
b, HO BCcTpevaercd B ycaoBun 3ajauu. OuabTpbl NpueMa reHepUPYIOTC MO CHEeIH-
CbI/IKaL[I/H/I ABTOMATHUY€E€CKU.

PasBepTka KBaHTOpa CyIIECTBOBAHUS B JIM3bIOHKITUIO.

Teopema mpuema mnpejcrapisier co0Oil SKBUBAJEHTHOCTb, B O0EHMX YaCTAX KOTO-
POit HAXOSTCA KBAHTOPHI CYIECTBOBAHMS. 3AMEHSIONIII KBAHTOP sIBHO YKA3bIBAET
KOHEYHOE MHOXKECTBO A JIONyCTHMBIX 3HAa4YeHU CBOEl BaphUPyeMOil MepeMeHHOi.
[Ipuem pasBopaunBaeT ero B JIU3BIOHKIUIO, YJIeHBI KOTOPOH COOTBETCTBYIOT 3Jie-
MeHTaM MHOKecTBa A. EIMHCTBEHHBIN JTOTOTHUTETHHBIN 9JEMEHT CIeluduKAIn -
"manpasi(...)". Ilpumep npuema JaHHOrO THIIA:

Y fmkpz(p = k —m & k — nenoe & m — nenoe — 3, (n — nenoe & z = f(n) & m <
n&n<k)—3(1e{0,....p} & x=f(m+1)))

3aMmeHa BBITIOHSIETCS CeBa Hanpaso. [lepBoiil aHTENEMEHT HAXOAUT PE3YJBTAT P
YHPOIIeHUs pa3HOCTU Bhipaxkenuii k, m. [Iposepsiercs, 9To 3TOT pe3yabrar - HATY-
panbHag KOHCTaHTa, MeHbImad 9. [IpaBeiit KBAaHTOpP CyIIecTBOBAHUS pPa3BOpavYNBa-
ercsd B JU3BIOHKIINIO 1/ 3Hadenuit [ = 0,...,p.

Pa3pemeHI/Ie HEKOHCTaHTHOT'O BbIpaKE€HUA OTHOCUTEJIbHO KOHCTAHT.

Teopema npueMa - SKBUBAJIEHTHOCTD, TTIO3BO/IAIONIAS PA3PEIINTD 3/IEMEHTAPHOE YTBED-
JKJIEHHE OTHOCHTEIbLHO HEKOTOPOIl IepeMeHHOMN, B IIPEeINOJOKEHHH, 9TO Ta Iepe-
MeHHas UIeHTU(DUIIPOBAHA ¢ HEKOHCTAHTHBIM BBIDAsKEHHEM, & IPOUYUe IepeMeH-
Hble - ¢ KOHCTAHTHBIMH BBIPAsKCHUAME. JJONOTHATEIbHBIE 3JI€MEHTH ClernuduKa-
muu - "sanpasia(...)" u "tepm(z)", TAe = - HepeMeHHas, OTHOCHTEIBHO KOTODOId
BBIIOJTHACTCA paspemenne. [Ipumep npuema JaHHOTO THIIA!

Va(a < —b b < —a)
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29.

30.

31.

32.

3aMeHa BBIIIOJIHACTCA CJICBA HalIpaBoO. Bpra}KeHI/IG b HEKOHCTaHTHOE, 4 - KOHCTaHT-
HOeEe.

HenocpeicrBeHHOE YCMOTPEHUE HCTUHHOCTH JTHOO JIOKHOCTH.

Teopema mpuema He uveer Buna Vy, . A(zy ... x,), tae A(zy ... x,) - dIeMenTapHoe
yrBepzkaenne. Eciau B 3a1ade BeTrpevaercs yreepzxaenue suga A(ty . .. t,), 6bITb MO-
2KeT, C OT6pO]l[eHHbIM KOPHEBBLIM OTpUIlaHUEM, TO IMIPUEM 3aMEHAET €O Ha KOHCTAHTY
"mcruna" smbo, coorBercTBenHO, "M0XKE". CrnenuduKaius He IMeeT TOIOTHUTEIb-
HBIX 3JIEMEHTOB. [IpuMep mpuema JaHHOrO THIA:

Va(a C a)

YeMoTpeHne HCTHHHOCTH JTHOO0 JIOYKHOCTH ¢ TIOMOIIBIO TIPOBEPOYHOIO OMEPaTOpa.

Teopema mprema mMeeT BHJ KBAHTODHOW mMmILtukannu V., . (A1 & ... & A, —
Ap), ryie KOHCEeKBEeHT Ag - 31eMeHTapHOe yTBepzKIeHue, a aHTeleleHTsl Aj, ... A,
JIOIYCKAIOT TPOBEPKY C MOMOIIBIO IMAKETHHIX IPOBEPOUHBIX omepaTopoB. Ilpuem mc-
OJIB3YET 9TH OIEPATOPHI JJI YCMOTPEHHNs NCTHHHOCTH YTBEPXKIeHus Ag, KOTOpoe
3aMeHsieTcss Ha KoHcTaHTy "meruna'. Crnenmdukamus He WMeeT JIOMOJTHATETbHBIX
saeMeHTOoB. [IpuMep mpremMa TaHHOTO THIIA:

Var(b < a— —(a <))

[Ipuem ycMmarTpuBaeT JIOXKHOCTD CTPOTO HEPABEHCTBA, TPOBEPAd UCTUHHOCTDH BCTPEU-
HOIO HECTPOTrOro.

BoiBo/1 0/iHOMECTHOT'O TIpe/inKaTa.

Teopema npuema - KBAHTOPHAS UMILIMKAIMS, KOHCEKBEHT KOTOPOil umeer Buj, P(z),
rje x - nepeMenHasi, P - CUMBOJI OJJHOMECTHOI'O OTHOIIEHHA. JacTh aHTeIeJIeHTOB
TEOpeMbl NpueMa UJIeHTUMUIUPYIOTCA C MOCBLIKAMH 33/]a9i, OCTAJbHbIE - TTPOBE-
pAIOTCA € TOMOIIBIO BCIIOMOTATeJbHBIX cpesicTB. llocsie sToro BeIBOIMTCS HOBasd
nocoika P(z). JlomosHuTenbubie 3IeMeHTh CrienuduKaIn OTcyTeTBYIOT. [Ipumep
IpueMa JAHHOTO THITA!

Vapc(A € orpesok(BC) — A — Touka)

BbIBO,IL paBeHCTBa ABYX YHUCJIOBLIX aTOMOB.

TeopeMa nmpuema - KBaHTOpHAs HMILIAKAIIUSA, HMEIOIIasd KOHCEKBEHT BHIA 1] = to,
rae ty, ty - ATOMAPHBIC YUCI0BLIE BLIPAKEHHA, HE ABJIAIOIIUAECS IePEMEHHBIMH. 371€Ch
1 Jaaee Ha3blBaeM IHCa0Boe Bhipaxkenue f(A;p ... A,,) aTOMapHBIM, WA TUCIOBBIM
aTOMOM, €CJIn XOTd 6BI O4HO U3 HO,ZLBBIpa}KeHHﬁ Al IIpUHUMaeT HEYHCJIOBbIE 3Ha-
YCeHUA. qI/ICJIeHHBIe nmepeMeHHbI€ Ha3blBa€M BBLIDOXKICHHLBIMU YHUCJIOBBIMH aTOMAaMMH.
[Ipumepsl HEBBIPOXKIEHHBIX YUCJIOBBIX aTOMOB - "paccrostaue(A B)", "macca(A)",
"yroa(ABC)", "ckopocth(A t)", u T.11. HacTh aHTeIeeHTOB TEOPEeMbI IPHEMa UIeH-
TUDHUIUPYIOTCS ¢ TOCBLLIKAME, OCTAIBHEIE - IPOBEPIIOTCS BCIOMOTATEILHBIME CPEJI-
crBamu. ITocsie 3TOro K IOCHLIKAM 3aJa4d MPUCOeJINHACTCA PABEHCTBO t = ty. Jlo-
IIOJTHUTEJIbHBIE DJIEMEHTHI CHe]_[I/ICbI/IKaLH/H/I OTCYTCTBYIOT. HpI/IMep npueMa AdaHHOT'O
TUIIA:

Vapop(npsmas(AC) L npsvast(BD) & B € npsamvasi(AC) & ZL(ADB) = Z(BDC')
& pasuprerouku(B, D) — [(AB) = I(BC))

IIpuem ycmarpusaer, uro BD - Beicota Tpeyroibauka ADC u ogHOBpEeMEHHO ero
buccekrpuca. M3 31010 BRIBOAUTCS CJeACTBUe, 9T0 BD - MeanaHa.
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33.

34.

35.

BamMeruM, 4TO B IpHeMax JAHHOIO THIA He HAKJIAIbIBAETCI HUKAKUX JTOIMOJTHATEIb-
HBIX OTPaHUYEHHI Ha paccMaTpuUBaeMble YUCJIOBbIE aroMmbl. VHOrIa HeorpaHWYeH-
HBIIl BBIBO/I CJI€JICTBUI HeKeJlaTesieH, U TOTJIA UCHOJIb3YIOTCS IOJATHIIBI 3TOI'0 THUIIA,
B KOTOPBIX JAeiicTBus H60J1ee MOTUBHPOBaHLI. Hanpumep, BO3MOXKeH CJIe Iy IOMui Mo/I-
THII:

BbIBO,IL paBeHCTBa ABYX CTapPbIX YUCJOBBIX aTOMOB.

Teopema mpuema - TaKOTo »Ke BUIA, KaK B IIPeIbIAYINEM Caydae, HO Iepe BRIBOIOM
COOTHOILIIEHUA ¢ = lo IPOBEPLAETCA, YTO YUCJIOBBIC ATOMBI 11, ly VK€ paccMaTpuBa-
I0TCA B 3a7a4e. JIoMoMHUTeIbHBIX 3IeMeHToB cuenudukannn #HeT. [Ipumep nmpuema
JaHHOI'O THIIA:

Vasepe(aktus(Z(DAE)) & aktus(£L(BAC)) & A € orpesok(BE) &
A € orpesok(CD) — L(BAC) = Z(DAE))

BriBoauTCsI paBeHCTBO BepTHKaJbHBIX yIiioB BAC u DAFE, KoTOpbIe yiKe BCTpeda-
I0TCsl B MOChUTKAX 3aja4u. [locsuika "aktup(X)" o3Hadaer, 9ro paccrosaue Ju6o
yrosi X yzke Bcrpedaiorcd B 3ajade. Takue nocbliku 3ab/1arOBPEMEHHO CO3/IAI0TCs
JAPYTUMI IpUEMaMH PeltaTesis.

Kax y2Ke 3aMe4asioch BhIlle, BHIOOD HEOOXOAUMON CTeleH: MOTHBUPOBAHHOCTH (AHbI-
MH CJIOBAMHU, [IOJITUIIA B BETBH JIePeBa THIOB) IIPOMCXOJUT IIPH JIOBOJIKE IPUEMOB Ha
33/ Ta9HIKE.

OO6ruit caydail COOTHOIMEHN /TSI YUCTOBBIX aTOMOB.

Teopema mprema MO3BOJIAET BBHIBECTH HEKOTOPOE YpaBHEHWE IS HEeBBIPOKICHHBIX
YUCJIOBBIX aTOMOB. BbIBOJ| peain3yercs B MOCBLIKAX 33/la4l Ha MCCJejoBanue Judo
Ha J0Ka3aTeJbCTBO, IPUYEeM HUKAKUX JOTOJHUTEIbHBIX OTPaHNYeHHil HA cpabaThbi-
BaHWe TIpueMa He HakJaJbiBaeTcss. CrennduKanns COCTOUT TOJABKO W3 yKa3aTeJIs
Tuna npuema. Ilpumep npuema gaEHOTO THIA!

Vapope(upsamas(AB) L npavas(AC) & oxpyxuocts(DE)soucana B
dburypa(ABC) — 2l(DE) = [(AB) + I(AC) — [(BC))

Begkmit pa3, Kak TOJBKO B 33[a49¢ yCMATPUBACTCS OKPYKHOCTD, BIUCAHHAS B IPsi-
MOYTOJIBHBI TPEYTOABHUK, BHIBOAUTCA PABEHCTBO, BEIDAZKAIOIIEE €€ PAIUYC depes3
JUIHHBI CTOPOH TPEYTOIbHHUKA.

PaccmaTpuBaembiil THII IPUEMOB SIBJISIETCST KOPHEM OOJIBINON BETBU MOJATUIIOR. JTH
HOJTHIBI BO3HHUKJIM IIOCJI€ aHAJIMA3a IPHEMOB PElIeHHs ILIAHKMEeTPHIeCKUX 3a/ad,
UCIIOJIb3YEMBIX perrareeM. Beioop HEOOXOAMMOro HOATHIIA P 0Oy YEHUH CACTEMBI
IPOUCXOIUT Toce "mpuMepkn" npueMa Ha 3ajadnuke. [1sg aproMaTu3anuyu Takoi
HPUMEPKHU CO3/aHa HPOIEe/ypa JOBOIUYNKA TpueMoB. [IpuBeieM HECKOJILKO IpUMe-
POB IIOATUIIOB JaHHOT'O THIIA.

CooTHomenne AJId CTapbIX YUCJJIOBBIX aTOMOB.

Teopema npuema 103BOJIsIET BHIBECTH HEKOTOPOE COOTHOIIEHUE JIJIsi HEBLIPOXK/IEH-
HBIX YHCJOBBIX aTOMOB. BBIBOJI peann3yercss TOJIbKO B TOM CJIydae, €CJIM BCe TH
aTOMBI y’Ke BCTpedarTcs B 3ajade. /lonosHUTeIbHBIE 3JIEMEHTHI CHelnuKainm
oTcyTCTBYIOT. [IpuMep mpremMa JTaHHOTO THTIA:

Vapc(aktus(l(AB)) & B € orpesok(AC) — I(AC) = I(AB) + I[(B(C))

COOTHOHIGHI/IG7 CBA3bIBaloIee AJUHY OTPE3Ka € AJAHaMMH ABYX IIOJOTPE3KOB BBLIBO-
JAUTCA, €CJIN BCE 9TU JJIMHBIL y2K€ BCTPCYAIOTCA B 3ada4e.
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36.

37.

38.

Ompenenenne cTaporo IUCJIOBOTO aTOMA.

Teopema nmprema Mo3BOJISET BBIBECTH HEKOTOPOE COOTHOIIEHNE )T HEBBIPOXKIEHHBIX
YHUCJIOBBIX aTOMOB. BBIBO/, peam3yeTcs TOJBKO B TOM CJIyYae, €CJIH BCE STH aTOMBI
y2Ke BCTDPEeHaloTCs B 3aJiaye, IPUYEeM OJIMH U3 HUX HE U3BECTEH, a OCTAJIbHbIE - H3-
BeCTHBI. JIomoIHUTE/IbHBIE 3/IEeMEHTHI criennuKannm oTcy TcTByOT. [Ipumep npuema,
JAHHOTO THIIA:

Vapc(upsmasi(AB) L upsimasa(AC) & akrus(L(ABC)) — [(AC) =
sin(Z(ABC))I(BC))

CooTHOIIIeHNe CBA3BIBAET JJIHHY KAaTeTa ¢ JIJIUHON I'MIIOTEHY3bl B CHHYCOM OCTDOIO
yria. Ouo BiBognTCs, ecau onua u3 seauunu [(AC), [(BC), Z(ABC) ue n3BecrtHa,
a JiBe JIPyrue - N3BeCTHHI.

Onpenenenne aucaoBoro aroma "nenss'.

Teopema mprema I03BOJIIET BBIBECTH HEKOTOPOE COOTHOLIEHHE JIJIsi HEBBIPOKIEH-
HBIX YHCJOBBIX aTOMOB. BBIBOJ, pealusyercss TOJIBKO B TOM CJydae, eClId BCe 3TH
ATOMBbI y2K€ BCTPEYaOTCAd B 3a/a4€, IpUYEM OJMH U3 HUX HE€ U3BECTCH U BCTpEYaeT-
CA B YPpaBHEHUAX C YUCJICHHBIMUA HEU3BECTHBIMHU, a OCTaJIbHbBIEC - U3BECTHLI. BaMeTI/IM,
Y9TO HEBBIPOXKACHHBIEC YMCJIOBBIE aTOMBI, BCTpe4dYaloluecd B YPpaBHCHUAX C YUCJICHHbBI-
MH HEeM3BECTHBIMH, HA3bIBAIOTCA aroMamu Tuna "Hewss". OnpenenreHne ux 3HATCHUS
O3BOJIIET, B KOHEYHOM CYeTe, MOJIYIUTh JIJIS YUCJIeHHOH Hem3BecTHOH "oOGbramoe"
ypaBHEHHe, UMEIOIIee TOJBKO YHCACHHBIE IapaMeTpbl. JJaHHLI THI IPHEMOB OT-
HOCHUTCAd B reOMeTpuHn K HaI/I60ﬂee MOTHUBHUPOBAaHHBIM. ZLOHOJIHI/ITG.HBHBIG JJIEMEHTHhI
cneru@uKalnu OTCYyTCTBYIOT. [IpuMep npuema JaHHOTO THUIIA:

Vapeper(ipavas(AB) || npsvas(DE) & npamas(AC) || npavmaa(DF) &
upsivast(BC') || npsivasa(EF) & aktus(l(AB)) & akrus(l(BC)) & aktus(l(DE)) &
aktus(l(EF)) & pasustenpsamere(npsamvasi(AB), npavas(BC)) — (AB)I(EF) =
[(BC)I(DE))

3nech yemarpubaercs mogobue TpeyroibaukoB ABC u D EF'| umeroniux napaJiiesib-
HbBI€ COOTBETCTBEHHBIE CTOPOHBI, U BBIBOJAUTCS COOTHOIIEHHE IIPOIOPIHOHATBLHOCTH
g cropoH. OHa U3 9TUX JJIWH nMmeeT TAn "Heu3B", a Tpu ocraBIIMecs - U3BECT-
HBL.

B HEKOTOpPBIX Cilydasx OrpaHUYeHUe HA HEBLIPOXKICHHBIE YUCJIOBBIE aTOMbBI, BCTPE-
Jaloluecsd B BBIBOIMMOM PaBEHCTBe, HMeeT aCHMMeTpPHIHbIN XapakTep. VHOTIA 3TO
BBI3BAHO aCUMMETPHIHBIM XapaKTePOM CaMOro COOTHOIIECHUS, HHOIJIA - HeOOX0TUMO-
CTHIO YCKOPUTH OTCeYEeHHe HEeHYKHBIX CUTyaluil mpu uaenTudukamnuu. Takoe ycko-
penue OObSICHSIETCS TEM, 4YTO I[POBEPHATH YCJIOBHE, HAKJAJIbIBAEMOE Ha HYHCJIOBOM
aToOM, MOKHO Cpa3y Ke 10CJe ero AeHTU(MUKAINN, He J0KHUIAsICh UACHTH(DUKAINN
OCTaJILHBIX aTOMOB. [IpuBeieM npuMmep TUIA pUEMa ¢ ACUMMETPUYHBIM OI'DaHrYe-
HUEM:

OnpegeﬂeHHe 3a/JJaHHOT'O CTapOro 4YucJI0BOI'O aToOMa.

Teopema npreMa 1103BOJISIET BLIBECTH HEKOTOPOE COOTHOLICHUE JIJI HEBbIPOXK ICH-
HBIX YUCJIOBBIX aTOMOB. BBIBOJ pean3yercs TOJAbKO B TOM CJIydae, KOT/1a 3a/IaHHbli
YUCJIOBOM aTOM 3TOIO COOTHOIIEHHS He HM3BECTEH, HO YK€ BCTPEYAeTCS B 3ajade,
a BCE OCTaJIbHBIE ATOMBI - M3BECTHBI. [ONOMHUTEIBbHBIA 3/1eMEHT CrerupuKauy -
"repMm(p)", yKasbIBAWOMIKIT OMpPeIessieMblil YUCI0BOI aToMm p. [IpumMep npuema JaH-
HOT'O TUIIA:
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39.

40.

41.

42.

V apc (axtus(Z(BAC)) — 21(AB)I(AC) cos(£(BAC)) = I(AB)?+1(AC)*—1(BC)?)

Crenudukarnus umeer zement "repm(yroa(BAC))". Ilpuem BbIBoAUT COOTHOLIE-
HEE TeOPeMbl KOCHHYCOB JJIs OIpe/ieJeHus Hen3secTHoro yria BAC, KoTopsrit yxe
PaCCMaTPUBAETCS B 3a1a4e.

BoiBoi AByMeCTHOrO OTHOIIEHUsI B 3aja4de Ha MCCjeoBaHue JubO Ha JI0OKA3aTe b
CTBO.

Teopema mpuema MO3BOJISIET BHIBOAUTH yTBepKaeHne Buga P(a,b), rne P - cuMBo
OTHOIIIEHHS], OTJIMYHOIO OT PABEHCTBA U YHCJI0BOI0O HEPABEHCTBA, a U b - IepeMeHHbIe,
uIeHT(HUIIPYEMBIE C Y2Ke pacCMaTpUBAaeMbIMHU B 3aJa49e oO0bekTaMu. JlomoHuTe Ih-
HBIT 971eMeHT crenudukanuu - Jubo OTCyTCTByeT, 00 uMeeT BujL "antenegaent(i)"
1 yKa3bIBaeT HOMED 1 aHTEeIEeIeHTa, HAeHTH(MUIUPYEMOTO ¢ MOCHLIKOM 3aaaan. [Ipu-
Mep MpHeMa JAHHOTO THUIIA:

Vare(a €0 & bCc—a€c)

Pazbop ciydaes B 3ajade Ha UCCIETOBAHUE.

Teopema nmpueMa - KBaHTOpHasA UMILIMKAIIWS C TU3BIOHKIHEH B KOHCeKBeHTe. [Ipuem
peasn3yeT BbIBOJL 3TON M3 bIOHKIINY B IMTOCHLJIKAX 33/Ia41 HA UCCJEe0BaHNE, COIPOBO-
XKjasd ee KOMMEeHTapueM, HHUIUUPYIONUM pa30op ciaydaen. JlonmojHuTebHbIe 31e-
MEHTHI clienupuKaIum yTouHdI0T KOHTEeKCT cpabarbiBanusg. [Ipumep npuema jgan-
HOT'O THIIA:

Vape(x C{a;b} —a€x V —(a € x))

3,]1er I - HEU3BECTHAs BHEIIHEHR 3aJJa41 Ha OIIMCaHHue, a - U3BeCTHO.

yCMOTpeHI/Ie IIpOTHUBOpEYNd B IIOCBIJIKAX 3aJa491 Ha HCCJI€JOBaHUE, BO3HHUKIIE npu
pazbope ciydaes.

TeopeMa npueMa - KBaHTOPpHad UMIIJIMKallUA, HMeIoIlad CBOUM KOHCEKBEHTOM CHUM-
Boa1 "stokp". IlpueM ycMaTpuBaeT B MOCHLIKAX 3319l HA HCCJIECI0BAHNE CUTYAIHIO,
OIUCBHIBAEMYTO AHTENEICHTAMU T€OPEMbI, U BBIBOJUT HOBYIO MOCHLLIKY "J10kKb". OH
IPUMEHSIETCST TOJIBKO B 33/1a9aX, BOSHUKINHX TTOCTe pa3bopa cJIydaes, T.e. €CJIH MMe-
eTCs1 HEKOTOPas BEPOSITHOCTD HEPEAJN3YEMOCTH PACCMaTPUBAEMOTO TOCayYasi. Ta-
KHe 3aJ1a9i Paclo3HATCs 1o 1ean "KoHTposs". JlonmoaHuTebHbBIE 9JIEMEHTHI Clie-
muuKanuun orcyTeTBy 0T, [Ipumep npuema manHOrO THIA:

Vaga(l(AB) = a & a < 0 — 10Xb)

[Tpu yemoTpennu B ocklIkax pasencTsa [(AB) = a, rje BbIpasKeHHe G He COJIePIKHUT
HEU3BECTHBIX, IPeIIPUHUMAETCS OBICTpas MOMBITKA ITPOBEPKH OTPHUIATETHHOCTH a.

BriBOL yTBEPXKIECHUS CYIIECTBOBAHUSI.

Teopema mpuema uMeeT BUJI KBAHTOPHOH MMILIUKAIINN, KOHCEKBEHTOM KOTOPOil C1y-
JKUT KBAHTOP CYIIecTBOBaHUs. JacTh aHTEIEJeHTOB HICHTU(DUIUDPYIOTCA C MOCHLI-
KaM#, OCTaJIbHbIE - TPOBEPSIOTCA BCIIOMOTATeIbHBIMU cpejicTBaMu. lIpuem BeiBOIHUT
KBAHTOP CYIIECTBOBAHHSA, OPUCHTHPYSACH HA TO, YTO CPa3y BCJECH 34 ITHM JUJIS €ro
CBSI3AHHBIX TIEPEMEHHBIX B 33ja4e OyIyT BBEJICHBI BCIOMOTATEIbHBIE 0003HAYEHUSI,
a caM KBaHTOD npeobpa30oBaH B KOHBIOHKIIMIO TOJKBAHTOPHBIX yTBepzKaeHuii. Jlo-
MOJTHUTE/IbHBIE 3JeMEHTHI crenupukanum orcyTcTByior. [Ipumep mpuema panHoro
THUIIA:
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43.

44.

45.

Vrgap(Orobpaxenue(f, A, B) & Orobpaxenne(g, A, B) & —(f =g) —
Ju(a € A & ~(f(a) = g(a))))

Ecau B nmocblikax 3a1aqu pacCMaTPUBAIOTCS PA3/ndHble 0TOOpazxkeHus f u g ¢ oau-
HAKOBBIMHU 00JIACTHIO ONpe/ie/IeHnsd 1 00/1aCThI0 3HAYEHU, TO BBOJUTCS B PACCMOT-
peHue TOYKa @, Ha KOTOPOH 3TU 0TOOparKeHus IPUHUMAIOT Pa3/JIMIHbIe 3HAYCHUS.

BwiBoj onpeiesierust.

Teopema npuema mMeer BUJ KBAHTOPHON MMILTHKAINN, KOHCEKBEHT KOTOPOUH SIBJIsI-
eTcs pacimudpPOBKOIl 10 OIpejeeHni0 HeKoToporo aHteneaeHTa A. OOBITHO 3TOT
KOHCEKBEHT $IBJISIeTCsI KBAHTOPHOH nMILTHKanued. JacTh aHTeleeHToB (BKII0YasI
A) wireHTuGUIUPYIOTCS ¢ TOCBUIKAME, YaCTh - MPOBEPSIOTCS BCIIOMOTATeIbHBIMU
cpeacramu. [Ipuem BeiBouT pacuimdpPOBKY HTOCHLIKYT, WAeHTH(GUIMPOBAHHON ¢ A,
COXpaHsisl TaKzKe ee NCXOMHYI0 Bepcuto. OH ObIBAET TMOJIE3EH HA PAHHHUX ITAMAX HC-
OJIL30BAHUSI HOBOTO TOHSITHsI, KOT/Ia HE CO3/aHbI CPEICTBA, TO3BOJISIONIIE paboTaTh
¢ HEM 0e3 pacmudpPOBKH 110 OnpeieaeHno. omoJHuTe IbHbIe S1eMeHThl crerudu-
KaIllM¥ OTCYTCTBYIOT. [IpuMep npuema JaHHOrO THUIIA:

V4(A C R & zamkuyToe(A) — V. (upenensatoukal(zr, A) — x € A))

[Toceuika "3amkHyTOE(A)" cOnpoBOXKIaeTCst CBOCH KBAHTPHOIN paciimdpoBKoii, Ko-
TOpast MOXKeT TOHAT00UThCS /IS BBIBOJA CJEACTBUI. 3aMeTHM, UYTO SKBHUBAJICHTHAS
3aMeHa PacCMaTpPUBAEMON TMOCHUIKKM MPHUBEIA Obl K OTKJIIOUEHUIO IPUEMOB, pearu-
PYIOIINX HA yTBEP:KI€HNE O 3aMKHYTOCTH MHOXKeCTBa A.

BbIBO,ZL YCJ10BUA, OI'PaAHUYUBAIOIICI'O 3HAYCHUA HEU3BECTHOI'O 1TIOABbIPa2KeHN A KOHEeY-
HbIM MHOXKECTBOM.

Teopema mpuema umeeT BHJI KBAHTODPHONH MMILTUKAINN, KOHCEKBEHT KOTOPOil orpa-
HUYINBAET 3HAYEHUS HEKOTOPOI MepeMeHHO & KOHEIHBIM MHOZKeCTBOM. [Ipuem yemar-
pPHUBAET UCTUHHOCTD AHTENEICHTOB, UACHTUMUIUPYS T ¢ BRIPAKEHUEM, COJEPIKAIITIM
HeU3BeCTHBIE 33/Ia41 HA OMMMCAaHUe. 3aTeM OrpaHWYeHre Ha 3HAYEeHNs & TPUCOE TNHSI-
eTcs K CIHCKY YCJOBHUI 3a/1a49n, 9TOObI jlajiee MpenpuHsaATh pa3bop caydaes 1Mo Ko-
HEYHOMY MHOXKECTBY a/JIbTePHATHUB. FIMHCTBEHHBIN AOMOJTHUTEILHBIN 9JIEMEHT CIie-
mudukaryn - "HenspecrHas(x)". [Ipumep npuema maHHOTO THIIA:

Y abedmn(n —HaTypambaoe & 0 < a & d = [(c—m)/a] & m < b& an+b=c —n < d)

B ycraoBusax 3amadm Ha ONUCAHEE yCMATPHBAIOTCA ypaBHeHHe an + b = ¢ u yTBep-
xKaeHne "'n — HaTypaiabHOe", Ijie BhIparkKeHHe N COJEepP:KUT Hem3BecTHble. [lepemen-
HBIE @, ¢ UICHTUDUIEPYIOTCS ¢ ETOTHCICHHBIME KOHCTAaHTaMHE. [IpoBepsercs ycio-
Bre 0 < a. [Ipn moMony makeTHOro CHHTE3aTOpA HAXOMUTCH KOHCTAHTHAS HUZKHSIS
OlleHKA M 3HAUeHUil BbhIpaxKkenus b. HakoHel, BEIYHCISIETCS MEJTOTUCTCHHOE 3HAYe-
uue d, pasuoe [(c —m)/a], u B comCOK ycsoBuil 3aHocuTCs HepaBeHCTBO N < d.
Takum O6pa3OM7 SHa4YeHUd BbIPpaxKE€HUA T OIPaHUINBaAIOTCA KOHEIHBIM MHO2KECTBOM

{1,....d.
I/ICKJ'IIOLIGHI/IG HeCyH.[eCTBeHHbIX HEU3BECTHLIX B 3aJa4Y€¢ Ha OIIHCAHUE HpI/I HeBprO}K—

JA€HHOM OI'PaHUY€HUH.

Teopema npuema mMeeT BHJ SKBUBAJICHOCTH, B 3aMEHIEMOl 4acTH KOTOPOH HAXO-
JUTCS KBAHTOD cylecTBoBanus J,, . (A & ... & A,,),a B 3aMensionieil - HeKo-
TOpoe 3JeMeHTapHoe yTBepkKaenue B. [lepemennsie xq, . .., x, WICHTHPUAIEPYIOTCS

30



46.

47.

48.

C HECYIECTBEHHBIMI HEM3BECTHBIMHU 33/[aUi Ha ONUCAHWE. JHAYEHUS TAKUX HEH3-
BECTHBIX He 0043aTeJbHO yKa3blBaTh B OTBETE, & JOCTATOYHO JIHUIIb YOeIUThCs B
UX cyliecTBOBaHUU. lIpoBepsdeTcsd, 94To Bece coepKkaline JaHHbIe HEN3BECTHBIE YCJI0-
BUS 338490 HIEHTU(MUIUPYIOTCI B TOYHOCTH ¢ YTBepxKaeHusIMA A1, ..., A,,. 3aTem
STH YCJIOBHUS VIAJSIOTCS, 8 BMECTO HUX JobaBigercs yciaosue B. JlonmoanuteabHble
3JIeMEHTHI crienuduKkanum orcyTcTByior. [Ipumep npuema pannoro rumia:

Vae(Fa(d—set & a Cd & dCe)«—ale)

Ecnu Ha HECYTIECTBEHHYIO HEM3BECTHYIO d HAKJIAILIBAIOTCS JTUIIDH yeaoBus "d —set",
a CdwudC e TO 3TH ycjoBusi 0TOPACHIBAIOTCSA, & BMECTO HUX BBOJUTCS YCJIOBHE
aCe.

[Toxbop npumepa 3Ha4eHUN HEM3BECTHBIX, HE BXOJMINIUX B HEBBIPOXKJIEHHBIE YCJIO-
BHSI.

Teopema npuema umeer BUJ KBAHTOPHONW MMILIUKAIMHA, OJIMH U3 aHTEIE/IEHTOB KO-
TOPOIl - PABEHCTBO & = a, IJe a He COJAEPKUT T, a KOHCEKBEHT - 3JeMeHTapHOe
yrBepxKaenne B. Ilpuem ycmarpuBaer, 9TO HEM3BEeCTHAs & 3aJa4d Ha ONHCAHUE
BCTPEYAETCS TOJIBKO B YCIOBHH B, a TakyKe, OBITH MOMKET, B MPOCTEHIINX COIPO-
BOKJTAIOIINX YTBEPXKIEHUSIX - OJHOMECTHBIX Mpeankarax P(z) aubo OTpuIlaHusIX
pasercTs —(z = t). Ecan B 3a1a9e HYKHO HaliTH JAITb IPUMeD 3HAYEHHUIT HEN3BECT-
HBIX, TO TIPUEM NPEJINPUHUMAET TONBITKY CBECTH €e K BCIIOMOTaTe/IbHOH 3a/jade, B
KOTOPOil 3HAYEHME T IOJOKEHO PABHBIM a. EJIMHCTBEHHBIN JOIOTHUTEIbHBINA 3J1e-
meHT crenudukanuu - "wHenspectras(x)". [Ipumep npueMa JaHHOTO THIIA:

Vaz(x =0 — =(a € 1))

Yro6bl peann3oBarh yciaoBue —(a € T) ¢ HEM3BECTHOW T, MPUEM IPeJIIPUHUMAET
HOIBITKY ITOJOKHTL I PABHBIM ().

[IpueM MpoOBEPOYHOTO OllepaToOpa.

Teopema npuema - KBaHTOPHAas WMILIAKAIWSA, TTO3BOJISIONIAS YCMAaTPUBATH WCTHH-
HOCTBH YTBEpKJIeHHI 3aJaHHOTO BHJA, COOTBETCTBYIOIIET0 PACCMATPUBAEMOMY MTPO-
BEPOYHOMY OTleparopy. EInHCTBEHHBIH JTOMOJTHATETLHBINA 9JIEMEHT CHennduKaInu -
"oneparop(A)", rae A - HazBaHMe MPOBEPOYHOrO oneparopa. [Ipumep npuema jJan-
HOI'O THUIIA:

V(0 <b & 0<a—0<ab)

Daement cueruduraryy - "oneparop(yemmensiie)". TIpoepounstii oneparop "yem-
MenbIe' yeMarpuBaeT HCTHHHOCTH CTPOTHX HEpPaBEHCTB. [Ipmem cBOIUT MPOBEPKY
HOJIOZKUTETBHOCTH MPOU3BEICHUA K HMPOBEPKE MOJOKUTEJIBHOCTH KazKJI0TO U3 CO-
MHOZKUTeJIeH.

[Tpuem HOpMasM3aTOpa OOIIEll cTaHIAPTU3AINN.

Teopema mnpuemMa - TOXK1eCTBO, BLIIOIHLIONIEE POCTEHINIYIO CTaHIaPTH3AIMIO BhIPa-
JKeHUH ¢ 3aJJaHHBIM 3aroJ0BKOM. [IpueM mpuMeHseTcs B MaKeTHOM HOPMAJIH3aTODE
obredi crangaprusanun. JlonoaHurebHbIe djeMenThl cienudukanuy - "onepatop(A)"
u "manpasi(...)". 3gech A - HazBaHue HOpMaTH3aTOpa. [IpueM npumea JTAHHOTO TH-
I1a:

Vo(a+0=a)

Duemento! cuenudukanuy - "oueparop(nopmiiioc)" u "Hanpasi(sropoirepm)".
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49. llpuem cunaTE3aTOPA.

Teopema npuema - KBaHTOPHAsI MMILIMKAIUS, TO3BOSIONIAs 10/100paTh 3HAYEHUS]
IIepEMEHHBIX, TIPU KOTOPBHIX peajin3yeMoe IaKEeTHBIM CHUHTE3aTOPOM YTBepXK/eHHue
CTAaHOBUTCSI MCTHUHHBIM. EIMHCTBEHHBIN IOTOJHUTEIBHBIN SJeMEeHT crennduKamnn
- "onepatop(A)", rae A - Ha3BaHWe cHHTe3aTOpa. IIpuMep mprema JaHHOTO THIA:

Va(cosa < 1)

JlononHuTre bHbI sjeMenT crnenudukanu - "onepatop(Bepxusigonenka)". JlanHbrii
CHHTE3aTOp peaJu3yeT YTBep:KIEHHS BHJIa a < I, TIEe a - BXOJHOE IaHHOe, T -
BBIXOJIHAS HepeMenHad. [Ipuem mpeanaraer BoIOpATh e€IMHAIY B KAUeCTBE BepXHeil
OIEHKHW KOCHHYCA.

JI1s1 KazK 1010 THIIA TpHeMa, CO3JaHa IPOTPAMMa, HHHITHUHPYIOIAA KOMINIAINIO Cremudn-
kanuu B onncanne nprema Ha I'EHOJIOTe. [Tocae nHUIIANN3AINYT HCITOIB3YETCS 1TEM0Y-
Ka OJIOKOB, BBINOJIHSIONIMX CTAaHIAPTHBIE AeHCTBHS KOMIMISITOPA: YTOYHEHHE CIOCOOOB
00pabOTKH aHTEIEIeHTOB TEOPEMbI IIPUEMa, YTOTHEHHE CIOCOO0B UIeHTU(MDUKAIINH, YTOY-
HEHHUe CII0COO0B 00PADOTKH HOBBIX IMOATEPMOB, CO3IABAEMBIX IPHEMOM, YTOUYHEHHE CITHC-
K& JOIOJIHUTEJIbHBIX (DUJIBTPOB HpHEMa. 3aMEeTHUM, UTO CO3/IaHHe OCHOBHBIX (DHIBTPOB,
PEIONPEIEIAEMbIX THIIOM IIPHEMa, 00eCIeInBaAETCsS CTAPTOBOM MPOrpaMMOl KOMITHIS-
Topa. Boobrie ropopsi, pe3ysbrar paboThl KOMIIIISTOPa TpeOyeT HEKOTOPOM TOBOIKH -
IpUMEepKH Ha pasjese 3aIadHNKa U HeOOXOIMMBIX KOppekiuii. B mepByoo odepeab, 371eCh
YTOUHSIETCS YPOBEHb CPA0ATBIBAHHUS IPUEMA.

Cosanne KOIEKIUH THIIOB IIPUEMOB HAXOAUTCS JIMIIb HA HAYAJILHON craann. JacTh
9THX THIIOB MOYKHO CMEJO CO3JaBaTh 10 TeopeMe cpaldy ke, APYTHhe - JIHIIh [0 Mepe
HaJ00HOCTH, B MPOIECCE PEIeHns] HeCTaHIAPTHRIX 3aJa4. B mocaeaneM ciaydae JIornde-
ckuii accembjiep urpaer poJb "rereparopa uneit'. OH MOXKeT NpPeITOKATH MHOYKECTBO
MOTEHIIHAIbHO MHTEPECHBIX IIPUEMOB, M3 YHCIA KOTOPHIX MOCJE PelleHns 3a1adu OyIyT
OTOMPATHCS JIUIIb JeHCTBATEIbHO HOJIE3HbBIE.

Co3ganne cnenuduKanum MprueMa Imo TeopeMe

Kak mpasuio, saganasiii na [EHOJIO'e npuemMm mMeeT ¢BOMM HCTOYHHKOM HEKOTOPYIO
Teopemy IHpejMeTHOR obsiactu. Ee He ciegayer 1myTarb ¢ TEOPEMOil 1puemMa, COCTaBJIsi-
IOMell 9acTh ONUCaHud npueMa. VICTOYHUKOM IpueMa CJAYzKHT UCTHUHHOE YTBEepZKIeHue,
33JIJAaHHOE Ha, JIOTHYECKOM sI3bIKe. Teopema MpHeMa 3a1aeTCs Ha sS3bIKe, KOTOPBIil sABIs-
erca "mepBHIM IIaroM" OT JIOTHYECKOIO K aJrOPUTMHYECKOMY, W BHJI €e MOXKeT CHJIbHO
OTJIMYAThCA OT UcToYHHKA. OT Hee Tpebyercs JIUIb, YTOOBI OHA OBLIA MOHATHA KOMITUIS-
topy 'EHOJIOTa. IlepeuncinM HeKOTOPBIE BOZMOXKHBIE PA3IUUUSI MEKIY HCTOTHUKOM
IpueMa u ero TeopeMoil.

[Ipexxae Bcero, B TeopeMe mpuemMa oTOpachbiBAIOTCS T€ aHTEIEIeHThI, HCTHHHOCTH KO-
TOPBIX IIPEJIoJaraeTcd B KOHTEKCTE MO YMOJYAHHUIO - BBHJY CTAHJIAPTHBIX YCJOBHM Ha
00J1aCTH JIOIIYCTUMBIX 3Ha4YeHni. Tak, HCTOYHUK HTpHUeMa:

Vap(a — aucio & b — uucio — —ab = (—a)b)
peobpasyeTcss B TeopeMy IpHeMa:

Vap(—ab = (—a)b).
asee, B Teopeme mpruema MOTYT TOSIBUThCS aHTereeHThl Buaa "aktuB(A)", koTopbie
O3HAYAIOT JIWIh, YTO B 3ajade yrKe PacCMaTPpHBAETCS BbiparxkeHme A, m mMmeercss SBHO
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yKasbiBaomasi Ha 310 duktuBHast mocklika "aktus(A)". TIpumep MOkKeT CIayXKuUTh ciie-
JIYIOITasi TeOPEMa, IPUEMa, BBIBOMSAIIETO COOTHOIEHHE JIJIsi CYMMBI YTJIOB TPEYTOJbHUKA:

Vapc(axmus(L(ABC)) & akrus(£L(BCA)) — L(ABC) + £(BCA) + Z(BAC) = 7)

B HEKOTOpBIX C/Iydasgx TeXHUYECKH IIPOIIE OKA3BIBACTCH KOMIUJIUPOBATH IIPOBEPKY HUC-
THHHOCTH aHTEIE/IeHTa UCTOYHUKA, rnepeHecs ero B (GpuabTpbl npuema. CooTBETCTBEHHO,
13 TeOpeMbl IPUeMa ITOT aHTeNeeHT UCKInYaeTcs. Ecan Teopema mpreMa obpariaercs
K HEKOTOPOil BCIIOMOTATEILHOI TPOIeLype - 33/1a4e JTu00 MaKeTHOMY HOPMAaJIH3aToOPY, TO
B €e AHTEIEeIeHTAX MOYKeT MOABUTHCS PABEHCTBO, OPraHU3yoIlee gaHHoe obpamenune. B
9TOIl CHUTyaInu MCTOYHUKOM MPUEMa, MOZKET OKA3aThCs BOODIE HE Teopema MpeaMeTHO
06/1aCTH, a HEKOTOPBIH TEXHUYECKUN TTPOTOKOJI, YKA3BIBAIONIHUI Ha HEOOXOIUMOCTD perrie-
HUST BCIIOMOTATETHLHON 33/ 1a4H.

[Tocste Toro, kak st npuema 'EHOJIOTa yrounena cuerudukarms, ey Onmm ma-
rOM aHa/M3a MPOTECCa CO3MAHUs ITOrO MPUeMa CTAHOBUTCH yKal3aHue B 0a3e Teopem ero
ncrounnka. [lepBonadanpbao 6a3a TeopeM BO3HUKAET HE 3a CUET MepeHeceHusl HH(PpOPMa-
U W3 YI9eOHMKOB, a Kak cBoeoOpasHas 'mpoekiusa" 0a3bl IpHeMOB, M3BJIEYeHHON u3
38 JATHIKOB.

Takum ob6pazom, u3 6a3bl HIPUEMOB U3BJIEKAETCd 00ydalonuil MarepuaJl Jjish Pa3BUTH
MPOIEIyP, CHHTE3UPYIONUX crenuuKanun IpueMoB o 3aanuoii Teopeme. Co3mpanne
crernmmpukanuii HAYUHACTCS € XAPAKTEPU3AIMNE TEOPEMBbI - COMPOBOXK/IEHUsT ee HADOPOM
XapaKTEePUCTUK, YKA3BIBAIOMIUX OCOOEHHOCTHU, CYIIECTBEHHDIE /It ajropurmusaiuu. Ha
TEeKYIIII MOMEHT BBIABJICHO O0JIee TTOJIyTOPa COTEH MOJIE3HBIX XapakTepucTuK. [Ipusesem
HECKOJILKO UX MPUMEPOB:

1. "mopmanuszarusi(n)". Teopema npejcrapisier coboii TOXKIAECTBO, OOICHETHBAIOIIEE
OOIILYI0 CTaHIAPTU3AINI0. JIOTHIeCKUil CUMBOJI 1 YKA3bIBAET HANPABJ/IEHHUE 3aMEHbI.
YeMOTpeHne TOKIeCTBa O0IMell CTaHIAPTU3AIMHA UMeeT SBPUCTUIECKUN XapaKkTep.
[Ipu aHaau3e NpUMEPOB ObLIM HAIJIEHO MHOMKECTBO CHTYalUil, KOIJA TOMKIECTBO
eCTeCTBEHHO OTHOCUTD K JAHHOM Kareropuu. IIpuBeieM HECKOIBKO TAKMX CATYAITMIA:

(a) B 3amensieMOM TepMe BBIJEJSIETCSI MOATEPM, U3 KOTOPOIO 3aMEHAIONHHA TepM
OJIy4eH oTOpachIBAHUEM YACTU OMEPAH/IOB.

(b) 3ameHslemblii TepM HEKOHCTAHTHBII, & 3aMEHSIIONINI - KOHCTAHTHBII.

(¢) Bamensionuit TepM GECIIOBTOPHBI M HMeeT €MHCTBEHHYIO [ePEMEeHHYI0. 3a-
MeHSIeMBbIl TEePM TOXKe COJIEPIKHUT ITY IePeMEeHHYI0, HO UMeeT U Apyrue Iepe-
MeHHbIe. DBPHUCTUUIECKAd OIEeHKA CJIOXKHOCTH CUMBOJIOB 3aMEHSIOIIEro TepMa
He 6OJIbIIe YeM y 3aMeHAEeMOro.

(d) Bamensemsii u 3amemsionuii Tepmbl umetor BAI f( Ay, ..., Ay) 1 g(Ar ..., Ay).
Omepanus [ He KOMMYTATHBHAS, & ¢ - KOMMYTATHBHASI.

2. "cBeprka(n)". Teopema mpeacTaBasgeT cobOM TOXKIECTBO, MO3BOJSIONIEE TIEPEXOIUTE
K 0O0Jiee KOPOTKOM 3aIiCH. 7 - HAIPABJICHHE 3aMEHBI.

3. "onucarenn(n)". Teopema npejcranisier cob0# TOXKIECTBO, KOTOPOE MOKHO UCIIOJb-
30BaTh JJIs Iepexojia K 00/1ee IPOCThIM OIUcaTe M JTUO0 JIJi UCKJIIOUEHUsT ONUCa-
TeJel. N - HaUpaBJIeHAEe 3aMEHBbI.

4. "nucrpubpaszseprka(n)". Teopema npeacrasiasger co6oii 0600IEHHOE TOKIECTBO IUC-
TpuOYTHBHOCTH (JIOIYCKAETCsT M3MEHEeHHe 3HaKa BHYTDeHHeil oneparun).
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5. "u(n)" mubo "wiu(n)". Teopema npeacrasisier oGOl IKBUBATIEHTHOCTD, Ipeobpa-
3YIOILYIO JIeMEHTAPHOE YTBEPIK/IeHNe B KOHBIOHKIHIO (COOTBETCTBEHHO, JN3bIOHK-
1ui0) 6eCKBAHTOPHBIX YTBEDZK ICHMUI.

6. "kantopuasceeprka(n)". Teopema mnpencrapiser coboit IKBHBAJIEHTHOCTD, O3B0~
JISTIOTITY O TIEPEXOIUTH OT KBAHTOPA K ODECKBAHTOPHOMY YTBEDKICHHIO.

7. "ty6(z n)". Teopema upesacrasisier coboil SKBUBAJEHTHOCTD, 3aMEHIEMOE YTBEeD-
JKJIeHHE KOTOPO 3JIeMeHTapHO, TpUYeM IyiyOnHa BXOXKJIEHUN B HErO MePpEeMeHHOI X,
¢ orOpacbIBaHUEM BHEITHETO OTPUIIAHUd, OOJIbIe eNHUIIbI, & AHAJOTHYHAS TTyOu-
Ha JIJIsT 3JIEMEeHTapHOTO 3aMEeHSIONEero yTBepkKIeHusd - paBHa 1. Takue sKBUBaJIeHT-
HOCTH MHTePECHBbI JIJId MOPOXKJIEHU MPUEMOB dBHOIO pa3pelleHusd OTHOCUTEILHO
HEU3BECTHON .

8. "mpumep". Teopema npencrasisier coO0il KBAHTOPHYIO HMILIAKAINIO 6€3 CYIecTBeH-
HBIX MOCBLTOK, KOHCEKBEHT KOTOPOIi - a/ieMeHTaproe yreepxkaenne f(A; ... Ay) mubo
OTpHUIaHUE TAKOTO yTBepkKAeHus. Bee A;, Kpome OHOTO, CyTh MOMAPHO Pa3IUIHbIE
nepeMennbie. Ha Takux TeopeMax OCHOBAHbI MPUEMbI, TOOUPAIONTHAE B IPOCTERIITAX
clydyagx MpUMep 3HAYeHHs HeM3BEeCTHOIA.

9. "pazaenenue(n)". Teopema mpeacraBisier coboii SKBUBATEHTHOCTH, TO3BOJISIONLYO
NMEepeHoCuTh B pa3Hble YaCTU JABYMECTHOIO OTHOIICHUA JABe IepeMeHHbIe, paHee pac-
[OJIO?KEHHBIE B OJHON YaCTHU. N - HAIIPAB/IEHHE 3aMEHbI.

VlcTogHuKY pHEeMOB MOXKHO Pa3IelnuTh Ha JIBa KJjacca. B mepBoM ciiydae MCTOYHHMK
morydaercsa u3 "oOBIHBIX" TeopeM mpeaMeTHOH 00IaCTH ¢ MOMOIIBIO CHeINAIN3APOBAH-
HOI'O JIOTUYECKOI'O BbIBOJA, IIPpHUYEM 3apaHee U3BeCTCH THII IpHeMa, pall KOTOPOIro 3ToT
BBIBO/J PEaJIN3yeTCAA. TOF,ZLa XapaKTepu3anud MMpealnpuHuMaeTCA IMPOoIeaypaMu JJIOTMIe€CKO-
ro BeIBOJIA. TaKoil BEIBOJ JaJiee Ha3biBaeM "mporpamvupyomuM'. [IpuMeps! nporpaMMu-
PYIOIIMX BBIBOJIOB OYIYT PAacCMOTPEHBI B CjeayiomeM paszmene. Bo BTopom ciaydae uc-
TOYHHK caM saBJsgercd "oObraHoi" Teopemoii b0 0.1m30K K Heil. Torma xapakTepus3als
TEOpeMbl HPEIIPUHUMACTCH CIIeNUAALHON LPOLeLypoii, paccMaTpuBaloneil BeCb CIEKTP
BO3MOXKHBIX HaHpaBJIeHI/Iﬁ CHUHTEe3a IIPpUeMOB.

[Tocute Toro, Kak Teopema cHaOKeHa HADOPOM XapaKTePUCTUK, HAUNHAETCS COOCTBEHHO
coznanme cnenudukanuit. OHO peaJIn30BaHO KaK IPOIECC CKAHUPOBAHMUS XapPAKTEPUCTHK U
obpallleHusI K MpHeMaM CIIeNII(AKATOPA, PACIPEICTeHHBIM MEXKIY Pa3IMIHBIME Ha3Ba-
HUSIMI XaPaKTEPUCTUK. JTH MPHEMbI MPEJICTABJISIOT COOON TPUBHAJIBLHBIE TEPEXOIHUKI
OT XapaKTepUCTHKHN TeOpeMbl K THUILYy IIpHeMa, XOTd HUHOI'Ja YYHUTBIBAOTCA U JOIOJTHHU-
TeJbHbIE CBOHCTBA TeopeMbl. HacTh chemuduKammii cO31ar0TCsa M0 TeOpeMe cpasy - OHH
COOTBETCTBYIOT Haubojee CUIbHO MOTHBAPOBAHHBIM U YACTO HCIIOJIb3YEMBIM TUIAM IIPH-
eMoB. /Ipyrue - co3maorcs JUMb TPU HAJUIHHN CIEIHAIbHBIX OIIUH, YTOUHSIONINX Ieje-
BYIO YCTQHOBKY IIpH CO3Januu npuemoB. Haupumep, 31u ommun MOryT ObITh 110JCKA3aHbI
3aJa4uei, /i peleHnst KOTOpOoil 3aIlyCKaeTcss CUHTe3 AONOJHUTEIbHBIX IIPHEMOB.

IIporpammupyomiuii Jormieckuii BBIBOJI,

VcTouHuk mpueMa 9acTo IpeacTaBiseT coboil TeopeMy, MOIyIeHHyIo 13 "oObraHoi" Teo-
peMbl 1erno4Ykoit Mojaudukanuii 1 00o0IeHnil, HAPABJIEHHBIX Ha pacliupenue o0/JIacTH
MPUMEHUMOCTH TpuemMa. Pacemorpum mpoctoit mpumep. Cpenn OA3UCHBIX TEOPEM TPUTO-
HOMETPHUHU IMeeTCd TOXKIeCTBO, CBA3BIBAIOIIEe MeK Iy co00ii 3HAUEHNSI CHHYCA U KOCHHYCa:
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V. ((sina)? + (cosa)? = 1)

DTO TOXKIAECTBO IOJICKA3BIBAET IIpUeM O0Ieil cTaH apTH3AlNU, IPUMeHsIeMbIil clieBa Ha-
npaBo. UToObl Takoil mpueM cpadaTbiBaj B CUTYAIUSX, KOTJa Iepes KBaJIpaTaMud HAXO-
JIATCS OJIMHAKOBBIE KOIPPUIMEHTHI, TOXKJIECTBO CJe/IyeT HeCKOJIbKO 0000IHUTh:

Vap(b(sina)? + b(cos a)* = b)

Caenytonuii mar obo0IeHns - yueT caydaeB, Koraa KoddduiueaT b mmeeT cOMHOXKHATE-
JIIMHU HEKOTOPBIE CTEIeHN CHHYCA M KOCUHYCA, (:

Vabeder(c —d =2 & e —b =2 — f(cosa)(sina)’ + f(cosa)?(sina)® = f(sina)’(cosa)?)

BameruM, 4TO npueM 00ECIIednBaeT YyCMOTPEHUE BBIPOYKICHHBIX HYJIEBBIX 3HAYEHUN TIO-
kazaresieil crerenu b, e. Hakoner, ecsim KO3(pDUIUEHTHI TPU CAaraeMbiX Pa3JIUIHbI, HO
"momobuer", T.e. uMmeror Bun pK u ¢K, rae p,q - JecATAYHBIE KOHCTAHTHI OJMHAKOBO-
ro 3HaKa, TO MOXKHO TakK OOOOIIUTH TOXKJIECTBO, YTOOBI OHO HMPHMEHSJIOCH K CJaracMoOMy
¢ MEHBIIHM II0 MOJIYJIIO UHCIEHHBIM KO3(P(MHUIMEHTOM p B YaCTH JAPYLOro CJIAraeMoro,
UMeOlIIel Takol ke dncjieHHbiil Koaddunuent. B pesyiabrare nojiydaeM OKOHYATEIbHYIO
BEPCUIO TeOPEMbI, ABJIAIOINYIOCA UCTOYHUKOM IIpUEeMa pelnaTeid:

Vabedefghijh@a —b=2& c—d=2& (0<e& 0 < f & g=min(e,f) Ve<0& f <
0& g=max(e,f) &h=e—g&i=f—g— ejlcosk)(sink)® + fj(cosk)d(sink)® =
hj(cos k)e(sin k)° + ij(cos k)?(sin k)® + gj(cos k)4(sin k)°)

DTOT HpUMeEP MOKA3bIBACT THIUYHYIO CATYAIUIO: XOTS HCTOYHUK IIPUEMA U sIBJISETCS JIOTU-
JeCKH KOPPEKTHBIM HCTHHHBIM YTBEPIKICHUEM, OH MOXKET CUIBHO OTINYATHCSA OT OA3UCHOR
TEOPEMBI IIPEAMETHONR 00JIACTH 3a cYeT BBOJA OOJIBIIOro dmcsa 0bodmaiomux "rexanye-
ckux" mapamerpos. MHorma takmx mapamMeTrpoB HET, & UCTOYHUK MPUEMa MPEJICTABIISIET
c000ii MPOCTO Pe3yabTaT BaphbUPOBAHUs OA3UCHONW TEOPEMBI ¢ TTOMOIIBI0 HEKOTOPHIX JIPY-
I'UX paHee OCBOEHHBIX TEOPEM.

Yro0Obl poc/IeuTh, KAKIM 00Pa30M UCTOTHUKH ITPUEMOB BO3HUKAIOT u3 "00bI9HBIX" TEO-
peM, TOCJe HIe TOXKe 3aHOCATCS B 0a3y Teopem. [Ipm 5TOM BCe MCTOYHWKHM TPHEMOB,
MOJIydeHHbIE U3 OJHOW W TOW yKe OOBIYHON TeopeMbl, PernCTPUPYIOTCS B OOIEM KOHIIe-
BOM MO/IMeHI0 0a3bl TeopeM. [lepBbIit MyHKT TOIMEHIO COOTBETCTBYET OA3MCHON TeopeMe
(MHOrIA OHA TOYKE MOYKET OBITh WCIOJb30BAHA KAK MCTOTHUK MPUEMA), OCTATbHbIE - MO-
JIYYEHHBIM U3 Hee MCTOYHUKAM 1pueMoB. Takasi opranu3aiust 6a3bl TEOPEM HPEBPAIIALT
ee B BQIATHUK JIjId 00y U€HUsI CHCTEMBI TIPOTPAMMHUPYIOIIEMY BBIBO/LY - MOy Y€HHIO HCTOY-
HUKOB ITPUEMOB U3 DA3UCHBIX TEOPEM.

[Iponenypa mporpaMMupyIONero BbIBOIA AHATU3UPYET CIHCOK WCXOIHBIX TEOpeM H
MOTMOJTHSIET ero HOBBIMU 3JieMeHTamu. VcXoaHble TeopeMbl cyTh OA3WCHBIE TOEPEMBI, W3-
BJICKAEMbIE€ M3 TEPBOTO TMYHKTA HEKOTOPOTO MOJAMEHI0 0a3bl TeopeM. UTOOBI MOJIYyYIUTH
CJECTBUST TEKYIEH TEeOPeMBbI CIHCKA, TMOCIeI0BATE/IHHO MPOCMATPUBAIOTCS €€ XapaKTe-
PUCTUKH, U TPEeIIPUHIMAIOTCS 00paIleHns K TPOrpaMMe CIIPaBOIHNKa 'TporpBeiBo Ha,
JIOTHIEeCKOM CHMBOJIE, SIBJISIONEMCS 3ar0J0BKOM XapaKTEPUCTUKU. DTa MPOrpaMma 00b-
eJIMHSIeT HEKOTOPYIO T'PYIITY TPUEMOB BBIBOJIA TEOPEM.

1 ynopsaodenusi mMpuMeHeHWsT TPUEMOB, KaK U B CJIydae perraresisd 33a4, UCIOTb-
3yI0TCs Beca TeopeM. 3HavyaibHO Beca TeopeM HyseBbie. [locsie Kayk 0l HOMBITKE TOJTY-
YeHUSI CJIeICTBUN TEOPEMBI ee BeC YBeJITMINBAETCS Ha e mHUILY. Ha KaK oM mare BoiOnpa-
eTcd TeopeMa ¢ MHHUMAJbHBIM BecoM v. [Ipum ee paccMoTpeHnn cpabaThiBAIOT TOJIBKO T€
IpUEeMbI, Y KOTOPBIX JIONMYCTUMbBIH YpoBeHb cpabaThiBanus paBeH v. Llmks BeIBOMA ciemn-
CTBUH 0OpBIBaeTCs JUOO 1O HCUYEPHAHHH BO3MOXKHOCTEH, JinO0, B 0COOBIX CJyYasx, IO
UCUYEPIAHNN JTUMUTOB BPEMEHU WJIU JITHHBI CHUCKA.
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Ha Tekymuiuit MOMEHT IpOrpaMMUPYIOILHiT BHIBOJ ObLT TPOPAOOTAH JIUIIH s aJaredpbl
JIOTUKU, aJareOpbl MHOYKECTB M YaCTH Pa3/e/IoB d1eMeHTapHoit aiaredpol. [Ipu 3Tom ObLIO
cozaano 212 npuemos. IIpuBeseM HeKOTOPHIE U3 HUX.

1. O6ob1IeHIEe CBEPTOYHOTO TOXKIECTBA IIyTeM BBO/IA O€CIIOBTOPHOIO JOIOJHUTE/THLHOTO
mapaMeTpa OmepaHa.

PaccMoTpuM citeiyionnee TOXKIeCTBO:
Vape(a — aucio & b — qucio & ¢ — wncio & 0 < a & 0 < b — a®b® = (ab))

OjsiHa U3 ero XapakTepucTuK uMeeT BHJ cBepTKa(BTOpOiTEpM)", T.€. B HampaBe-
HUY CJIeBA HAIIPABO TOXKIECTBO MOXKET OBITH MCIOJIb30BAHO JIJI CXKATON Hepe3alucu
BblpaxkeHnus. Ec/Iu uCI01b30BaTh BCIOMOIATEJIbHOE TOXKIECTBO

Vaea(a — ancio & ¢ — uncio & d — uucno & 0 < a — (a?)° = ad),

TO HETPYAHO BBIBECTH CJIEACTBHE, 000OMIAIONIEE IMEePBOE TOXKIACCTBO OTHOCHTEIHLHO
xapakrepuctuku "cseprka(Bropoiirepm)":

Vapea(a — aucio & b — uncno & ¢ — ancno & d — aneno & 0 < a & 0 < b — a®b° =
(a?b)°)
[Ipu nostydeHnn €ro Mbl MOJACTABUIA BMECTO TIEPEMEHHON ¢ MepBOTO TOXK/IECTBA BbI-

pazKeHnue Cld 1 BOCITOJIB30BaJINCH BTOPBIM TOXKJICCTBOM.

Takoit obobiatottuii mepexoa HeTPYyAHO ¢HOPMYIUPOBATH B BUJIE CJEIYIOIIETO TTPH-
eMa IIpOrpaMMUPYIOIIEro BuBoAa. Eenu B 3aMengeMoii yactu A TOXKIeCTBa CBEPTKH
BCTpedaeTcst Boipaykenue f(x,t), The x - IepeMeHHasi, He HMeIOIIast IPYTUX BXOXK/Ie-
HUit B A, TO OIpU HOMOIIY CIEIUAILHOTO CIPABOYHHUKA MOUCKA TEOpPeM HAXOIATCS
BceBO3MOKHBIe TOkaecTBa Buaa f(g(u,v),w) = f(u,h(v,w)), rue u,v,w - nepe-
MeHHbIe, h - KOMMYTaTHBHO, ¢ UMEeT €JIMHUILY 10 1mepeMennoil v. [Ipuembr gannoro
CIIPABOYHMKA, CO31AI0TCH 3a0/I1ar0BPEMEHHO, IIPU IPOCMOTpe 6a3bl TeopeM. B Hammem
IpHEMepe pPOJIb 3TOTO TOXKIECTBA, UTPACT MOBTOPHOE BO3BEIEHHE B CTeleHb. IIpo-
BEpSAETCsl, YTO BbIpaykeHue t He uMeeT Bujaa h(...y...), TJe y - NepeMeHHas1, He
UMEIOIasi APYyruX BXOXkKAeHuit B A. 3areM BBIOMPAETCS HOBasg NepeMeHHasi U, U B
06001IIaeMoe TOKJIECTBO BMECTO I nojcrassiercst g(z, v). Tlocie npumeHeHns BCIo-
MOTaTeJIbHOI0 TOXKIECTBA MOJydaeM TOXKIECTBO, Y KOTOPOrO B 3aMEHAEMON 4acTH
Bmecto f(g(z,v),t) pacmonoxkeno f(z,h(v,t)). Jlerko Bumersb, 4ro oHO 06006IIAELT
HCXOMHOEe TOXKIECTBO CBEPTKH 34 CYeT HOBOTrO KoddduuuenTa v.

2. O6obrieHne cBEpTOYHOrO TOXKJIECTBA IyTEeM BBOJA OGECIOBTOPHOIO BHEIIHET'O Hapa-
MeTpa.

Y1006BI IPOJONKHUTEL 00OOIEHHE TOXKICCTBA, MOJYUCHHONO B IIPEIBLAYIIEM IYHK-
Te, JOCTATOYHO MOJCTABATH BMECTO MEPEMEHHOl d BhIpazkeHue d/e U UCIOIb30BaTh
cJIeJIyTONIEee BCIIOMOTATEIbHOE TOXKIECTBO:

Vede(—(e = 0) & ¢ — aucno & d — aucino & e — aucno — c(d/e) = (cd)/e)
B pesynbraTe momyunm:

Vabede(7(e = 0) & a—uucno & b—auncno & ¢—ancao & d—uuciao & e—anciao & 0 <
a & 0 < b— aled/epe = (a¥/eb)e)

DTOT mepexo 06eCHeInBACTCS CJIEYIONUM IPUEMOM TPOTPAMMHEPYIOIET0 BHIBOJIA.
Ecnau B 3amensiemMoit yactu A TOXKIeCTBa CBEPTKH BCTpevaercsi Bhipazkenue f(x,t),
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rjae T - nepeMeHHas, He UMEIOIIAas JAPYIUX BXOXKICHHH B A, TO IpH HOMOIIU CHpa-
BOYHUKA MOMCKA TEOPEM HAXOMSITCS BCEBO3MOXKHBIE TOXKAecTBa BuIa f(g(u,v), w) =
h(f(u,w),v), tae u,v, w - HepeMeHHbIe, IpUYeM ¢ U h UMEIOT eJUHHILY [0 HepeMeH-
HOiT v. B Hamem mpumepe poJib TAKOTO TOXKACCTBA HIPACT YMHOMKCHHE Ha JIPOOb.
BareMm BbpIOMpaeTcs HOBas IepeMeHHas v, U B 0000IaeMoe TOXKIECTBO BMECTO &
nogcrasigercst g(x,v). Tlocie npuMeHeHUs: BCIOMOIaTe/IbHOIO TOXK/IECTBA U TPU-
BUAJIBHBIX YIPOIICHUI IIOJy9aeTcsa TOKIECTBO, Y KOTOPOrO B 3aMEHAeMON JacTh
Bmecto f(x,t) paconoxkeno h(f(x,t),v). Tlepen Bolgaueii pe3yabrata TpOBePsIeTCs]
HeH3OBITOYHOCTh J0OABJIEHHOI'O IIapaMeTpa, v.

Heckobko mpuMeHEHHI ONUCAHHBIX JBYX IIPUEMOB OOOOIIAIOT pPaCCMATPUBAEMOE
TOXKJIECTBO JI0 CJIEJIYIONIEro BU/IA:

Vabedefg(—(e = 0) & =(g = 0) & a—uncno & b—uncao & c—aucno & d—uncno & e—
qucio & f —uamcno & g —uncao & 0 < a & 0 < b — a*¥/ebt/9 = (a¥/eb//9)°)

O6ob1eHne ¢BepTOYHOrO TOXKIECTBA IIYTEM BBOJA MOBTOPHOTO JIOMOJTHUTETHHOTO
nmapaMeTrpa OnepaHa.

[Tpogokum nenouky obobmienuii. /st 5Toro nmojcTaBuM B IIpeIblIyIiee TOKIECTBO
BMECTO [ePEMEHHOll ¢ BbIpaykeHue ¢/h W UCIOIb3yeM CJIeIYIONIee BCIIOMOraTeIbHOe
TOXKIECTBO:

Vade(—(a = 0) & =(e = 0) & a—uucno & d—uaucino & e—aucio — (d/a)/e) = d/(ae)

[Tosryaum caeayromuii pe3yibTaT, KOTOPbIH SIBJISIETCs OKOHYATEIbHBIM U CJIYKUT
ACTOYHUKOM IIPUEMA, PeInaTesId:

Vabedefgn(—(e = 0) & =(g = 0) & =(h = 0) & a—uaucio & b—uucio & c—uuncio & d—
qucio & e — ancao & f — uncno & g — uncno & h —uncno & 0 < a & 0 < b —
qed/ €R) s /(oh) — (qd/epf]ayeln)

CTporo roBops, 31eCh NPUXOINTCA UCIOJIb30BATEH IBA BCIIOMOTATEIBHBIX TOXKIECTBA,
- KPOMe TOXKJIECTBA JeJeHUud JpoOU, HyKHO TaKzKe TOXK/IeCTBO YMHOKEHUS Ha, TPOOb.

CoOTBeTCTBYOIIHI TPHEM TPOTPAMMHPYIOIIETO BBIBOJIA MOKET OBITH ¢HOPMYIUPO-
BaH, HAIDUMeED, CJIeIyIonuM obpa3om. B 3amensieMoil 9acTu TOXKIecTBa CBEPTKH
yemarpuBaercs: nogsbipazkenne f(g(x,t),s), rue x - nepeMeHHast, UMEOIast B 3TOM
JaCTH HECKOJIbKO BXOXKJEHW, mpudeM Kaxkjaoe - B koutekcre f(g(x,p),q). Ome-
palysi ¢ - aCCOIMUATHBHAS U KOMMYTATHBHAsA. [IpH TOMOIMH CIPABOYHUKOB TOUCKA
TeopeM Haxomarcs ToxaectBa suga g(h(z,y),z) = u(g(x,2),y) u f(u(z,y),z) =
f(x,v(y, 2)). Buech onepanys h uMeeT eMHUILY 110 HIEPEMEHHOTT Y/; OlepalUst U - ACCO-
[MATHBHA U KOMMYTaTHBHA. J[aHHBIE TOXK/IECTBA CYyTh AHAJIOTH TOXKAECTB (X /y) -2 =
(x-2)/ym (x/y)/z = x/(yz) coorBercTBEHHO. 3aTeM BHIOMpAETCS HOBas TMePeMeH-
Has w, B 0000IaeMoe TOZKJIeCTBO BMECTO MEPeMeHHOi 2 nojacrasisgercs h(x,w), u
IIPUMEHSTIOTCSl YKA3aHHbIE BBITIE BCIIOMOraTe IbHbIe TOXKIecTBa. [Iposepsercs nens-
OBITOYHOCTD HOBOTO TTAPAMETPA W.

BaMeTuM, 4TO NPOMEKYTOUHbIE TEOPEMBI IEIMOYKH 0000IIEHUN 0TOPACHIBAIOTCS, U B
KavecTBe pe3yJIbTaTa BBLIAIOTCS JUIIL OKOHUYATEIbHBIE Bepcun. KpoMe mepedncieH-
HBIX BBIIIE, UMEETCS MHOYKECTBO Jpyrux obobmalonux mpuemMos. [Ipuseiem remnepb
HECKOJILKO TIPHEMOB ITPOTPAMMUPYIOIIEr0 BBIBO/IA, 00ECTIETMBAIONINX BAPbUPOBAHIE
TEOPEMBI.

[TonbITKa OIPOKUHYTH TOXKIECTBO OOIIEH CTAaHIAPTU3AIMMH IIYTEM CHJIBHOIO YIIPO-
MEHUS 3aMEHAEeMOT0 TepMa.
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PaccMOTpUM TOKIECTBO LIl COKPAIIEHUsI APOOeii:
Vear(—(c =0) & =(f = 0) & ¢ —uaucno & d—uucio & f—aucno — (df)/(cf) = d/c)

DTO TOKIECTBO UMEET XapaKTepucTuKy "HopMmaamsaius (Bropoiitepm)", T.e. sBIs-
eTCsl TOXKIAECTBOM 00LIell CTaH apTU3aluu.

Ecyim Boc1o/ib30BaThCs JIPYIUM TOXKJAECTBOM 0DIIeH CTaHapTU3aiinn
Vap(a — aucio & b — ancmo & —(b=0) — (a/b)b = a),

IIPEJICTABJIAIONAM COOOM OIpee/ieHue JieJIeHusl, TO TPH YHUDUKAIUH TUCIATEIsT
df 3amensieMOii 9acTH 1EPBOrO TOXK/ECTBA ¢ 3aMeHsieMoii dacTbio (a/b)b Broporo
MOZKHO BbBIBECTH CJIeJCTBHE!:

Vase(a/ (be) = (a/8)/c)

OTO CJIEACTBHE TOXKE SIBISIETCS TOXKIECTBOM OOIIEH CTaHIapPTH3AINN, OJHAKO Ha-
npaBjeHre ero NpuMeHeHus - obpaTHoe.

[Ipuem, peanu3yiomniuii JaHHbIH BBHIBOJ, YCMATPUBAECT B 3aMEHAEMOIl 4acTU TOXKJIe-
cTBa 00MIeil craHmapTH3aluu BXOXKaeHue oneparun f(...), n obpamaercs K crpa-
BOYHHKY IIOMCKA TEOpeM i OOHApYyrKeHHs JIPyroro TOXKIecTBa oOIeil cramgap-
TH3AIHH, 00eCIeUNBAIONIEI0 CHILHOE VIIPOIIeHue BhipazkeHuit ¢ 3aroyiokoMm f. Co-
371aHO HECKOJIBKO CIIPABOYHUKOB TaKoro Tumna. Hampumep, a5 moucka TOXKIECTB, Y
KOTOPBIX 3aMeHsieMasi 9aCTh MMeeT MMeeT HECKOJbKO MEePEeMEHHBIX, & 3aMEeHSIOIasI
- He Gosiee oxHOI. 3arem moarepm f(...) 3aMeHsIMON YacTH TEPBOTO TOXKECTBA
yHUDHUIUPYETCS ¢ 3aMeHsIeMOil 4acTbIo BTOPOTO, U II0cje YHH(pUKAIUN K HEMY [IPH-
MeHdeTCd BTOpoe TOxK1ecTBO. [IpoBepsieTcst, UTO Pe3yaIbTaTOM CJIYKUT TOXKIECTBO
o0ITell cTaHIapTU3AINE, UMEIOIee BCTPeTHOe HallpaBIeHue.

[TompITKa MPOBAPHUPOBATH 3AMEHAEMYIO TaCTh TOXKIECTBA OOl CTaHIaPTU3AIKH.
PaccMoTpuM TOZXKIECTBO JIJIsT BEIHECEHUsI HAPYXKY MUHYCA M3 COMHOKHUTEJIS:

Vap(a — aucio & b — ancno — —ab = (—a)b)

Ono nmeer xapakTepucTuky "Hopmasansaus(nepssbriitepm)". Ecin Boconb3oBaThb-
Cs1 BCITOMOTATEIhHBIM TOXKIECTBOM 'MeperpynmupoBoIHOro" Tumna:

Vap(a — aucio & b — ancio — —(a — b) = b — a),

TO HETPYIHO BBIBECTH CJIEAYIOIIEE CJeJICTBUE:

Vape(a — aucio & b — gaucao & ¢ — aucno — —a(b —¢) = a(c — b))

[Tocaeanee TOXKIECTBO Y2Ke HE PACCMATPHBAETCS KaK TOXKIECTBO OOIEil cTaHIapTh-
3allii, & UMeeT XapakTepHcTHKy "cBeprka(Bropoiitepm)". OHO HCHONB3YyeTCS JIst
COKPAIIEHHON Mepe3anvicy BhIpaykKeHus TP PeIaKTHPOBAHWK OTBeTa 3aadu. [Ipu-
eM, peaJu3yIONUil JaHHBIH BBIBOJ, aHAJOTHYEH NpeablaymeMy. OTandne 3aK/I04a-
eTcs JIMIIb B UCIOJIb30BAHUU JAPYTHUX CIPABOYHUKOB MoHcKa TeopeM. OHU oTOHpa-
0T TOXKIECTBA, y KOTOPHIX 00€ 4aCcTH MMEIOT OJHHM W T€ YK€ IepeMeHHbIe, ITPUIeM
KazKaas mmepeMeHHas - OecrmoBropHas. He o0si3aTebHO, 9TOOBI TAaKOE TOXKIECTBO
obecriednBaJIo OOIIYIO0 CTaH/IaPTU3ANIO.

M3BﬂequI/Ie nu3 ,ZLeKOMHO3I/IpyIOH_[eI71 IKBUBAJICHTHOCTHU UMIIJIMKAIIUW JJidd IIPOBEPOY-
HOTO OIlepaTopa.

Paccmorpum onpejiesienne npuHaJIe2KHOCTH 00'be TMHEHUIO MHOYKECTB:

Vape(b—set & c —set —a€bUc—a€b V acc)
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DTa IKBHBAJIEHTHOCTH HMeeT XapakTepucTuky "umau(Bropoiitepm)”, T.e. mpecras-
JisteT coDOM JeKOMITO3UIUIO JIEMEHTAPHOTO YTBEPK/IEHUS B U3 BIOHKIINIO, MTOCTPO-
€HHYIO C ITOMOIIBI0 JIOTHIECKAX CBA30K U3 dJeMeHTapHBIX yTBepxKaeHnil. OHa m03-
BOJISET HOJYIHUTH CJEIYIONINE /IBA CJICJICTBUS:

Vape(b—set & c—set & a€eb—acbUc)
Vae(b —set & ¢ —set & =(a € b) & ~(a € ¢) = —~(a € (bU()))

[Teproe m3 HUX MOXKET OBITH UCIHOJIH30BAHO B IPOBEPOYHOM OTEPATOpPE, YCMATPHU-
BalOIeM IPUHA/JIEXKHOCTH, BTOPOE - B OIIEpaTOPe, yCMaTPUBAIOIIEM HEIIPUHA,IJIeK-
HOCTb.

JlaHHBIA TpUMep TPUBOIKUT K HPHEMY IPOTPAMMUPYIONIET0 BEIBOIA, 00pabaThIBAO-
eMy 9KBUBAJIEHTHOCTD Buga A < (B V ... V B,), T1e A - a1eMeHTapHoe yTBep-
kaenune. JleficrBus npueMa paciiaJaroTcsd Ha JABe JacTu. llepBas 4acTb IPUBOIUAT
MU3BIOHKIWIO (B V ... V B,) K BULy AU3bIOHKINHA KOHBIOHKITHA 3JIeMEeHTAPHOBIX
yTBep:KIeHuil, n s Kaxka0# koubioukmun C' BeioguT ciaeacteue C' — A, Ilpen-
BapHUTEIbHO IIPOBEPSETCs, ITO CYIIECTBYET MPOBEPOUHBIH omepaTop, 00padaThBa0-
il yreepKaenusa puga A. Bropas 9acTh - TIpUBOAUT K BHIY AU3BIOHKINE KOHb-
IOHKIHI 9/IEMEHTAPHBIX yTBEPK/eHuii orpunanue yrsepxkiaeaus (By V ...V B,), u
1yt Kazknoit Koubionkiuu C' BoiBogut ciaencreue C' — —(A). Kak u Bbite, npenpa-
PUTEJBbHO YCTAaHABJIMBAETCS CYIIECTBOBAHUE IPOBEPOTHOIO OIlepaTopa, o0padaThl-
BAIOIIErO yTBep:KIeHust Buga —(A).

BriBoj U3 onpeiesieHnst KJracca yCJAOBHS MPUHAIIEKHOCTH KJIACCY.
Paccmorpum onpejiesienne obpasa MHOXKECTBA:
Vaf(a —set & f — dyuxuusa & a C Dom(f) — o6pas(f,a) = set,(Fy(y € a & x =

F))))

DTO TOXKIECTBO UMEET XapaKTepHUCTHKY 'omucaresh(mepsbiiitepm)", Tak Kak OHO
MOZKeT OBbITH MCIIOJbL30BaHO JUUId UCKJIoYeHud onucaread "knacc". B oObIYHBIX cu-
TyalnusaX TOXKJIeCTBO IPHMeHseTCs B HampapieHun "cupapa HasteBo". OmHako, s
YCJIOBUSI IPUHAIEXKHOCTH 00pa3y ObIBAIOT HYZKHBI IIPHEMbI, BBHIITOJTHAIOIIAE 00paT-
Hoe npeobpazoBanue. OHU OCHOBAHBLI HA CJIEAYIOIIEM TPUBUAJILHOM CJIEJICTBUU KC-
XOIHOI'O TOXKICCTBA:

Vo (f — bynknua & b—set & b C Dom(f) — a € 06pas(f,b) < I.(a = f(z) &z €
b)).

[Tprem mporpaMMUPYIONIEro BhIBOAA 3/€Ch MPOCTO MPEodpasyeT TOXKJIECTBO

B = set,A(x) B 9KBUBaIeHTHOCTL T € B < A(x).

PaS6HeHHe TeoOpeMBbl C YCJIOBHBIM BbIpazK€HHEM Ha ABE TeOpeMbl AJid ITOACIYYaeB.
Paccmorpum onipejiesieHue MOLyJIst:

Va(a — aucno — |a| = (a upu 0 < a, unave —a))

JIng aByX pa3IMIHBIX aJbTEPHATUB YCJIOBHOTO BBHIPAXKEHWS BBIBOIWM CJIETYVIOTINE
JABa CJIeJICTBUA:

Vola —aucio & 0 < a — |a] = a)
Vo(a —wamcno & a < 0 — |a| = —a)

13 sToro mpuMepa JIeTKO U3BJEKaeTCd TPpHeM TPOTPAMMHUPYIONIETO BBIBOIA, TTPUMe-
HAEMBIT K MMPOU3BOJBHON TE€OpPEME C YCJIOBHBIM BbIPA’KEHUEM B KOHCEKBEHTE.
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9.

10.

Wcnosb30Banne ToxKjaecTBa 00IeH CTaHAAPTU3AMUN JJIS TTOJYyYeHNus TOXKIeCTBa,
yCTpaHHIOH_[eFO CJIOZKHO€ HO,ZLBBIpa)KeHI/Ie C HEN3BECTHBIMHA HpI/I HaBEIIINBAHWHW BHEIII-
HEH omneparuu.

JIng McKII0YeHnsT HEM3BECTHBIX PAJIUKAJIOB MyTeM BO3BeJieHus 0benx dacreil ypas-
HEHUA B HEKOTOPYIO CTEIEHDb UCIOJb3YeTCsA TOXKJICCTBO:

Vabea(—(c = 0) & a — ancno & b — qucio & ¢ — qucyno & d — wucno & 0 < a &
0 <b— (ba¥®)® = ba?)

OHO compoBOXKIaeTcss B Gase TeopeM XapakTepucTukoi "cmuenss(...)", ykasbiBa-
IoIei, UTO OBLIO TMOJIYYeHO UMEHHO s 3Toft 1meiu. B Heill yToOUHAETCA KOHTEKCT
HpUMEHEHHUs] TOXKJIECTBA: MPeodpa3yeTcss MOATEPM YCJIOBHS 3a1a4d Ha ONHCAHUE,
BbIpazK€HHe a COAEPKUT HEHU3BECTHLIC, d - HaTypaJibHad KOHCTaHTa, BbIpazKEHHE C
He COJIEPKUT HEU3BECTHBIX, IIpUYeM JU00 b TOXKe He COJIeP2KUT HEU3BECTHBIX, JIHOO ¢
- HAaTypaJibHasg KoHCTaHTa. PaccMaTpuBaeMoe TOXKJIECTBO HOJIydaeTcss 0000IeHneM
OTHOCHUTEJILHO JIAHHON XapaKTEePHUCTUKHU CJeAyIonero 6ojee mpocTOro TOXKIECTBA,
KOTOPOE, COOCTBEHHO, U Oy/eT MPEJICTaB/IATD JIJIsi HAC UHTEPEC B 9TOM IYHKTE:

Yaed(—(c = 0) & a — aucio & ¢ — uncio & d — ancio & 0 < a — (a¥€)° = a).
OHO JIETKO MOJIYYIaeTCs U3 TOXKIECTBA TOC/IeI0BATETHHOTO BO3BEIEHNs B CTEIIEHb
Vape(a — aucio & b — aucno & ¢ —anciao & 0 < a — (a®)¢ = a*)

C TOMOIIBIO BCIIOMOTATEILHOIO TOKIECTBA

Vap(a — aucio & b — uncio & —(b=0) — (a/b)b = a).

[Tpuem mporpaMMUPYIONIEro BHIBO/A, BBITOJIHSIONIMH 9TOT IIAT, AHAJU3UPYET MO
TEpM 3aMEHSIONIEro TepMa TOXKIeCTBa obIIell crangapTusauu (B HAIIEM CJIydae -
BbIpazKeHue bc) u obparmaercs: K CIpaBOYHKUKY MOMCKA TEOPEeM sl HAXOXKJCHUsI CO-
KPAIAIIero TOXK/IeCTBa, TPUMEHIMOTO K JaHHOMY moarepmy. 1o coxparmaronium
noHUMaeTcst ToxIecTBo Buna f(x, g(z,y)) = a, e a - KOHCTaHTa MO0 MepeMeH-
Has. /lajiee HAXOUTCs PE3YJIBTAT MOCIEI0BATETHLHOTO TPUMEHEHHS IBYX TOXKIECTB,
U TIPOBEPSETCS, YTO OH MOXKET OBITh MCHOJIb30BAH JJIsT UCKIIOUEHUs CJIOXKHOTO BbI-
pakeHusl ¢ HEM3BECTHBIME MPU HABENTUBAHUK HA 00 9aCcTh yPAaBHEHUS HEKOTOPOIl
BHerHel omeparun. Takum o6pa3oM U MOSIBASETCS W3HAYAIBHO XapaKTEPHUCTHKA
"emuenss(. . .)". BameTnm, 9TO HUKAKUX IPYTUX XapaKTEePUCTHK BbIBEIEHHOMY TOK-
JIECTBY He MPUCBAUBACTCH, W Jajiee OHO OYJIeT HUCIOJIb30BATHCS TOJBKO IO CBOEMY
IPSAMOMY HA3HAYEHHUIO.

Basa Teopem mpeaocrasiiger o0y 9aonuii MaTepraJs He TOJBKO JIJIS IPOrPaMMUPYIO-
IIIEr0 BBIBOJIA, U3BJIEKAIOIIEr0 HCTOYHIUKI TeOPeM U3 OA3UCHBIX TeopeM pasjesia, HO
u st "'Hccsie 10BaTeIbCKOro BhIBOAA" , 00bACHAIOMIErO MOJIYYeHHe OJHIX 0Aa3MCHBIX
TeopeM u3 Apyrux. ['pannia Mexkay mporpaMMHUPYIONIIM U HCCJIEI0BATEIbCKUM Bbl-
BOJIAMU BeChbMa YCJI0BHAs. PacCMOTPUM HECKOJIBKO MPUEMOB, KOTOPHIE MOTYT ObITH
OTHECEHBI K J1I000# U3 3THX KaTeropuii.

BwiBos ynipormaomiero ToxKaecTsa B ctanaapTHoit popme myTeM yHUMDUKAIIAA 3aMe-
HdAEeMBIX YacTell ABYX paHee HafleHHBIX TOXKJECTB.

Bo MHOrEX pasjejiax MaTeMaTHKH YIPOIIEHHEe BhIPayKeHUH CBA3aHO C HUCIIOJIb30Ba-
HIEM MHOTOYJIEHONOMOOHBIX "cTanaapTHBIX dopM". Hampumep, TaKOBBI U3 BIOHK-
THBHBIE U KOWDBIOHKTHBHBIE HOPMAaJbHBIE (DOPMBI B aiaredpe JOIMKKA W MX AHAJIOIH
B ajirebpe MHOXKecTB. [IpemMyInecrBa, KOTOpbIE CO3/aeT Mepexoj K CTaHIapTHOI
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11.

12.

dopme, 3aKII0IAIOTCS B yMEHBITEHIN PACCTOSHUN MEYK/Iy ee IMOJBbIPaKeHUsIMU: U3
JIF000# TOYKH K JII000# JPYToit MOYKHO TIepeiiT BCero 3a TPpH IiMara - JiBa pasa depe3
anasior "ymuoxkenus'" u oauH pas depes aHasor "ciaoxkennsa'. B pe3yiabrare cyime-
CTBEHHO TOBBIMIAETCA DMEKTUBHOCTD MCIOJIB30BAHUS YIIPOIIAIONINX TOXKJIECTB U
YMEHBINAETCS UX KOJUIecTBO. UTOOBI MOPOXKIATH HOBBIE TAKHE TOXKIECTBA, 3aa-
€TCs CIIMCOK OA3UCHBIX TOXKJIECTB, O KOTOPBIM CPa3y I'eHEePUPYIOTC PUEMbI BCIIO-
MOTATeJIbHOTO MAKETHOrO0 HOpMaan3aropa N. DTOT HOPMAaJIU3aTOpP HCIOJb3YeTCst
TOJIBKO B IIMKJIE BBIBOIA HOBBIX TOXKAecTB. OH OymeT ynporarh 00e 9acTi KayKI0To
BBIBOJIMMOTO TOZK/IECTBA, YTOOBI HCKJIIOYATH U3OBITOUHBIE cecTBUs. OCHOBHOIT mIar
BBIBOJIA - YHUDUKAIINA 3aMEHAEMBIX JaCTeil IBYX YIIPOIIAIONINAX TOXKIECTB, TTO3BOJIS-
Olad IPpUMEHUTDb UX I10CJAe10BaTE/IbHO - CHa'vaJla I1€pBOE TOXKACCTBO IIPUMEHACTCA
B HallpaBJICHHH YCJIO2KHEHU A, 3aTeM BTOpPOE - B HallpaBJICHUN YIIPOIIECHUA. ﬂaHHOG
PABUJIO BHIBOJA XOPOIIO M3BECTHO B MarTeMarTu4deckoil joruke. C ero moMoInbio
MOKHO OBICTPO CO3/IaBaTh alllapaT YIPOIIEeHUs BBHIPAXKEHWH B PA3THIHBIX aJred-
pamueckux cucremax. [Ipeobpa3zoBanue TOXKIECTB B MPHEMDI, BBUIY TPUBUAIBLHOI
HEeJIeBOI yCTAHOBKH, 3/1€Ch HE BbI3bIBAET 3aTPY/HEHUI.

B kauecTBe mpumepa paccmoTpuMm TOXKAecTBa ac V bca = ac V bcup V pg=q
13 aJreOPHI JIOTHKH, UCIIOIb3YeMble /s YIIPOIIEHHS U3 bIOHKTHBHBIX HOPMAaIbHBIX
dopm. Ecian nmpoBonuTh YHE(DUKAINIO 3aMEHsSIeMBIX 9aCTei, BBOIsS BCIIOMOTATEIhb-
Hble TepeMeHHbIe /IS TOIMOJHUTE]bHBIX IU3BbIOHKTUBHBIX WIEHOB, TO B KadeCTBe
OJTHOT'O M3 BapUAHTOB MOJIyduM Bbipazkerue ac V bca V ba, ITIpu sTom 3amensitoriue
qacTH 000MX TOXKJIECTB PABHBI, COOTBETCTBEHHO, ac \V bc Vba u ac V ba. Orciona
BBIBOJUTCS TOXKIECTBO 000OIIEHHOrO cKJaenBanusd: ac V bc Vba = ac V ba.

[ToubiTKa CK/IEUTH JiBa 4ieHa (PpaKTOPU3yeMOro BblparKeHus.

Mnoraa BosHuKaeT 3aa4a Ipeodpa3oBaTh BLIPAYKEHHE K TAKOMY BUIY, Y KOTOPOIO
3ar0JJOBKOM CJIY2KHUT 3aJaHHBIA jorudeckuii cuMmBos. Hampumep, 3agada pasiozxke-
HUs Ha MHOMKUTEIN. [j1gd BBIBOIA TOXKIECTB, 00ECICYMBAIOIINX IIPUBEJeHIE K 3a-
JAHHBIM 3ar0JIOBKAM, UCIOAL3YeTCs IPOIEeIypa, AHAJOTHYHAL OIMUCAHHOM B IIPEIbI-
aymieM nyakTe. CHada/1a IM0pOoXKIaI0TCs IIPOCTERINe TOXK IeCTBa, JaHHOrO Thia. B
caydae pas/IoKeHus Ha MHOMKUTE/IN JIJId 3TOr0 GepeTcs Ipous3BeieHue AByX uin 0o-
Jlee CyMM Pa3JIMYHBIX [EePeMeHHBIX, U IIPeIIPUHIMAETCS pacKpbiBaHue cKobok. Ha
[IepPHO/] BHIBOJIA 110 HAMEeHHBIM TOXKJIECTBAM CO3/IaeTCs HOPMAJIU3ATOD IIPUBEIeHIS
K 3aJaHHBIM 3ar0JI0BKaM, UCIOJIb3YEMbIi JIJIs1 OTOPACHIBAHUASA TOXKIECTB, CBOIAIINX-
CdA K paHee IMOJIYYCHHBIM. OCHOBHOIU/I I1ar BbIBOAa - IPpUMEHEHHE K HECKOJIbKUM 4YJIe-
HAM 3aMEHSEeMOH JacTH TEeKYIIero TOXKIECTBA BCIIOMOIATeILHOIO TOXKIECTBa, 00ec-
eI BaloIIero B3anMHO€ YHUYITOXKEHHUE 3TUX YJIEHOB. B pe3yJjabTaTe MPpOMeKyTOYHBIC
YJIeHBI, HeOOXOIMMBIE JIJId HEeIOCPEICTBEHHOIO pa3JIoXKeHus, OKa3bBaloTcsd ""cupsara-
HBI", 1 BOSHUKAET IeHHOE HOBOE TOXKJIECTBO.

B kauecrBe npumepa pacecmoTpuM ToxaecTBO (a+b)(c+d) = ac+bc+ ad+bd. Tpu
UCTIOIb30BAHIE BCIIOMOTATEHHOTO TOXKjecTBa p — p = 0 MOXKHO YHU(DUIMPOBATH
ad ¢ p, be - ¢ —p u noayuuts creacrsue (a + b)(a —b) = a® — b?. Takum xe 0bpa-
30M MOPOZKIAIOTCA OCTATBHBIE TOXKIECTBA COKPAINIEHHOTO YMHOKeHus. KpoMme HUX,
YIaeTCsl MOy IUTh MHOYKECTBO JPYTUX MOJE3HBIX /I YCKOPEHHOTO PA3JIOKeHus Ha
MuOKHTEH (Popmyst. OOHAPYKUBAIOTCA U TAKHE SK30THYCCKHE COOTHOLICHUS, KaK

a® —b° — ba* = (a® + b* — ab)(a® — b* — ab?).

[TorpITKa MPOBapHLUPOBATH IKBUBAJIEHTHOCTH, PA3PENIAIONIYI0 OTHOCUTETHHO HEN3-
BECTHOM, C MOMOIIHIO TOXKJIECTBA, CO3/JAIONIET0 KPATHBIE BXOXKJIEHWS TTePEMEHHOMN.

41



13.

[Ipuem paccmaTpuBaeT 3KBUBAJEHTHOCTh, PA3PEIIAONYI0 OTHOCUTEIbHO HEH3BECT-
HOIl & HEKOTOpOe yTBepzKaeHne A ¢ e JMHCTBEHHBIM BXOXKIEHHEM 5TOil HEM3BECTHOII.
Buyrpu A BbIOHpaercs cojep:kaliiee T MOABBIPAKeHHe t, HMEIOIee CaMblil CI0K-
HBII B 9BPUCTHYECKOM CMBIC/IE 3ar0/I0BOK. CIIPABOYHUK ITOUCKA TEOPEM IePeTrCIs-
eT TOXKJIECTBA, IIO3BOJILIONINE IPeodPa30BaTh ¢ B BhIparkKeHue ¢’ ¢ HeCKOJILKUMHU BXO-
JKJIEHUSIMU 11epeMeHHol x. B ncxoinoft SKkBUBaJIEHTHOCTHU ITPEIIPUHUMAETCSI 3aMeHa
t Ha t', U moCJe HEeCJIOXKHON CTaHIAPTU3AIUN BLLAAETCS pe3yabrar. 1leab manHoro
BBIBOJA - MOJIYIUThH SKBUBAJIEHTHOCTD, PA3PENIAONLYI0, XOTst ObI B 9aCTHOM CJIydae,
YTBEP2KIeHUEe ¢ HECKOJIbKUMHU BXOXKICHUAMU Her3BeceTHOH. OOBITHO OHA IOJICKHT
IIeIIo4YKe OOOOIeHUH.

B kadecTBe mpmMepa BO3bMeM YKBHBAJTEHTHOCTD JIJIST pa3pelleHns MpocTeiIero cre-
IIEHHOI'0 yPAaBHEHU S, UMEIOIIET0 PAIMOHAJbHBINA 1I0KA3aTe/Ib CTEIIEHU C YeTHBIM YHUC-
JIATEJIEM:

Vape(a — aucio & b — gucno & ¢ — uncno & b — rational & aucaurens(b) — even &
~(b=0)—a=c—=0<c& (a=c"" v a=—c'").

BCHOMOFaTeﬂbeIM TOZKAECTBOM 6yﬂeT TOKACCTBO AJId KBadpaTa CyMMbI
Vap(a — aucao & b — aucino — (a + b)? = a® + 2ab + b?),

1no3BoJIAIONIee Hepeiitn oT Bhipaxkenus (a + b)? ¢ 6ecrOBTOPHBIMHU HepeMeHHbIMH
K IIOBTOPHBIM II€epEeMEHHbIM. HOCJIe I'PynnupoOBKH B HpaBOﬁ YaCTH BCEX U3BECTHBIX
CJIAraeMBbIX, HOJTY IHM:

Veqe(c —aucno & d — aucno & e — ancno — d*> +2de =c—e? < ((d= —e++/c V
d=—(e+2) & 0<c)

Posib memsBecTnoit 31ech urpaer nepeMentad d. YToObl HOJIYYUTH U3 ITOH IKBHU-
BAJICHTHOCTU U3BECTHYIO (hOPMYJIY IJIs PelleHus KBaJIpaTHOrO YpaBHEHHS, JaJee
MOZKHO MCIIOJIb30BaTh IIPUEM 1LIPOIPAMMUPYIOLIEI0 BbIBOJIA, YCMATPUBAIONUIUI 110J1-
BBIPAZKEHUE YPABHEHUS, HE COJEPIKAIee HeM3BECTHBIX, M 0003HAYAIONINH er0 HOBBIM
napamerpoM. Ha mepBom 1mare, BBOJIsI BCIIOMOTATEILHBIN TapamMeTp @ /I BbIpake-
HUS B IPaBOil YaCTH YpaBHEHUA U pa3perias OTHOCHTEIBHO ¢ ypaBHeHne ¢ — e = a,

IIOJIYy4YUM:

Vade(a—ancso & d—uaucio & e—uncio — d*+2de = a « ((d = —e+vVa+e*Vd=
—(e++Va+e?)) & 0<a+e?))

Eme pa3 nmpumensieM 3TOT ke IpHeM, 0003HaYas MOCPEICTBOM b MoaBLIpakeHue 2e
1 paspeliasi OTHOCUTEIbHO e ypaHeHue 2¢ = b. [losy4daem:

Vapa(a—1uciio & b—uuciio & d—uucio — d>+bd = a < ((d = —(b+Vb% + 4a)/2 V
d=(=b+ Vb +4a/2)) & 0 < b? + 4a))

OmyckaeM onmcaHue IPHEMOB IPOIPAMMUPYIOIIEr0 BBIBOIA, JOBOAAIINAX 0000IIe-
HUE JTAHHON (GOPMYJIBI JI0 CIyUas NPOU3BOIBHOIO KoddpunmenTa mepes KBaJpaToM
HEU3BECTHOM. 3aMeTHM, UTO Ha BCEX dTanax oOOOIIEHHsS TeopeMa COIPOBOZK/IAIACH
XapaKTePHUCTUKOI, YKa3bIBaIOIIeH Hen3BeCTHYIO d.

B 3akitoueHne mpuBeieM OpHeM BBIBOJA TeOPeM, MO3BOJISIOMNI cucTeMe "OTKphI-
Bath" opmyny Kapgano.

[TompITKa HCTIOJTB30BATH OMIEPATOP YCMOTPEHUS TIOBTOPAIOTIUXCA MOABBIPAXKeHU I T4
Oy YeHUs] UMILIMKAIIUY, OJI0Upalonieil KopeHb ypaBHEHHS.
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[Tpuem BBIBOJUT TEOpEMY, IO3BOJISIIONLYIO M0A00paTh 3HAYEHHE HEU3BECTHOMH, nMe-
[omIeii KpaTHbIe BXOXK/eHHsl B peanusyemoe yciaosue. OH aHAIM3UPYET HCXOJIHYIO
Teopemy Buja V¥, (A(z) — B(x)) u nprtaercsa TakuM 06pa3oM Hpeobpa3oBaTh yTBep-
xKiaeune B(z), 4Tobbl Kakoe-1nb0 HEKOHCTAHTHOE IOJIBbIpazkeHue ¢ BCTPeYIaloch B
HeM GoJtee 0JJHOTO pa3a. Jlaiee BHIOUPAETCst HOBas MePEMEHHA Y, HAXOJIUTCS Pe3yJlb-
tar C(x,y) 3aMeHbl Bcex BXOXK/eHUi ¢ B mpeobpasoBannoe B(x) Ha HepeMeHHYIO ¥,
u BeiBoantcs caeacrsue Vo(A(z) & y = t — C(x,y)). Ponb memssecrnoii 310ch
UIpaeT MepeMeHHas iy, MpuIeM ¢ - noabupaeMoe 3HAYEHHE. ITO OTPAKEHO B XapaK-
TePUCTHUKE, COPOBOXKIaomell Teopemy. [laee peanusyercs menovka oG00IeHU.

B kauecTBe npuMepa paccMOTPUM TOXKIECTBO JI KyGa CyMMBbL:

Vap(a — aueno & b — ancno — (a +b)® = a® + 3a%b + 3ab® + b?).
Konceksent (a + b)? = a® + 3a*b + 3ab® + b*) neTpyaHO MpUBECTH K BHILY
(a+b)* =a®+ 3ab(a + b) + b,

HUCIIOJIB3Yyd AJIA 3TOr'O BCIIOMOTr'aTe/JIbHBIN MaKeTHBIN HOPMaJIN3aTOD, BBI,ZLeJIﬂIOH_H/Iﬁ
"ckpoITHIE" TOBTOPHBIE BXOXKIEHUS OJHOIO M TOrO Ke BhipazkeHus. IloaBeipazkenne
a + b 3mech BeTpevdaercs ABaXKIbl, U I BCIOMOIATeIbHON IepeMeHH § MoJIydaeM
CJIeICTBHE:

Vaby(a — ancno & b —aueno & y = a+ b — y* — 3aby = a® + b*).

311ech Bce HEM3BECTHBIE WIEHBI CIPYIIIHPOBAHBI CJIeBa, a U3BECTHRIE - clipaBa. /lasee
peajiu3yercs Iernodka 0000IIeHnil, OCHOBAHHBIX HA TOM K€ IPUHIMIE, YTO U JIJIs
KBa/IpDATHOI'0 YpaBHEHUs: BLIOUpAETCsd IMOJBbIpakeHue 06e3 HeM3BECTHBIX, KOTOPOEe
0003HAYAETCST BCIIOMOTATEIbHBIM TapaMerpoM. TIpexae Bcero, aus —3ab BBogUTCS
napamerp c. llomcraBiasemoe BMECTO @ BBIparKeHHE OIIPeesigeTcs U3 ypaBHEHUS
—3ab = ¢, ¥ ToJIyYaeM IepBbIi Mar HenoYku o0OOIIeHT:

Yooy (b—auciio & —(b = 0) & c—uucno &y = —c/(3b)+b — yP+cy = —c*/(276%)+b%).

Ha cienyiomewm mare - BBoauM [is Beipazkenus —c° /(27b%) + b® BcnoMoraTesibHbIE
mapaMerp a. Ypasuenue —c®/(27b%) + b3 = a jerko pemaercs, Tak Kak Ipeobpa-
3yeTcs K KBaJpaTHOMY oTHocuTeabHo bP. B pesyiabrare nomydaem Gpopmysnry KOpHS
KyOHM4ecKoro ypaBHeHHUs, He UMEIOLIEro 4ieHa ¢ KBaApaToM HeH3BeCTHOI:

Vabey (¢ — ameio & —(c = 0) & a — uneno & 0 <43 +27a* & y= —¢/(3b) + b &
b= /3v3a — VAA +21a2/(V/2V3) — v* + cy = a)

g ocTaJbHBIX IIArOB IEIMOYKH 000OIIeHHH, CBI3aHHBIX ¢ qo0aBjeHneM Ko3dhdu-
IMeHTa IpH 4> 1 wieHa ¢ y2, co3JaHue IPUEMOB BBIBOJIA He COCTaBJAeT TPY/IA.

[Ipu obydenun permare/ss "Bpydnyio" 0OBIYHO CO3MAIOTCSA JIUIID T€ MPUEMbI, KOTOPHIE
HEOOXOMUMBI JIJIst TeKyIeil 3agadau. MHOKECTBO aHAJOIHIHBIX [IPUEMOB, KOTOPbIe MOHA-
JTOGHIHCH OBl B OJU3KHUX 3a/a9axX, IPH 3TOM MpormycKatoTcs. MImerno ux orcyrcreuem (a
BOBCe He MepebOPHBIME TPYIHOCTSMHI) OOBIYHO U OOBICHAIOTCS OTKa3bl pemmares. [Tpore-
JIypa IIPOrpaMMUPYIONIETO BBIBOJA TTO3BOJISIET BOCHOJHATD TAKWE HEJIOCTAYHd U IIPUHOCUT
OOJBIIYIO TMOAB3Y Jazke KaK JOMOJTHUTEIbHBIN 371eMeHT cpeabl "pydunoro" mporpaMmMupo-
Baus. C IOMOIIBI0 BECHMa CKPOMHOT'O alapara BhIBO/Ia TEOPEM, CO3aHHOIO Ha, TEKY I i
MOMEHT, B peliaTe/ib OblJIN 3aHECEHBI MHOIHE JIECITKH TOJIE3HbIX TPUEMOB.
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Cxema ajropuTMu3anuu MIpeaMeTHON 0bjgacTu

[Ipu pasBuTuum pemaress ObLIa co3maHa nenas nupamuaa g3bikos - JIOC, TEHOJIOT,
JIOTHIeCKn acceMOsiep. Buanmo, 171s0 3aJaHis OJHOIO OTAEJIHHOIO IIPHEMa YPOBEHb JIO-
CHYECKOro acceMmbJiepa - HAUBBICHIHN BO3MOXKHBINA. OJIHAKO, BO3HHUKAET IMOTPEOHOCTH B
sI3bIKe elle 00Jiee BbICOKOI'O YPOBHSI - JIJIS 38 JaHUsd HEKUX OOIIMX IBPUCTUYCCKUX [IPUHIIM-
OB AJTOPUTMHU3ANNN TPEIMETHO 06/1aCTH KaK €IMHOTO TIeJI0r0, CBOEro poaa ee 'cxembl
ajgropurMuszanun'. 31ech MOKHO ObLI0 Obl (PUKCHUPOBATH PEIIeHNs O CO3JIaHUU B IIPEIMET-
HOI 00JIaCTH Pa3JIMYHBIX MAKETHBIX OIIEPATOPOB U MX HCIOJIb30BAHWUM, PEIIEHHUS O CIIEIH-
AJN3UPOBAHHON KOHTEKCTHON CTaHIAPTH3AIMH TEPMOB U T.II. B HacTosInee BpeMs Takue
perienuss PUKCUPYIOTCS € OMOLIBIO TEPMOB TEXHUYECKOIO XapaKTepa, IOMEIIAeMbIX B
6a3y TeopeM - Tak HAa3bIBaeMbIX 'TTPOTOKO/I0B 6a3bl Teopem'. IIpuBenemM HECKOIBKO mpu-
MEPOB TIPOTOKOJIOB.

1. Ykazanue KOHTEKCTHOM CTaHIAPTU3AIUN: YUCJANTEIN U 3HAMEHATEe/N JIPOOHBIX BbI-
pakeHwuil B yC/JIOBUH 33Ja9i HA IPe0OPa30BAHUU Pa3/IaraioTcsd Ha MHOKUTEIH.

Nmeercst HECKOIBKO TAKUX ITPOTOKOJIOB, YTOUHSIONUX PA3/IMYHbIe KOHTEKCTHI. Kaxk-
ABIA W3 HUX 3aJ1a€T NAKETHBIT HOPMAaJIA3aTOP, C MOMOIIBIO KOTOPOTO pPeaan3yeTcd
HOMBITKA PA3JIOYKEeHNs HA MHOKHUTEIU. DTU MPOTOKOIBI SBJIAIOTCA MCTOYHUKAMME
IPUEMOB, BBINOJIHSIONMNX CTAHAAPTH3ANNID. AHAIN3 CBSI3aHHBIX C JAPOOSIMH TOXK-
JIECTB JIETKO OOBSICHSET ee MPOUCXOXKIEHHE: MOATOTOBKA BO3MOMKHOCTH COKpAIle-
HUs JIPOOHBIX BbIPAXKEHMI, a TaKyKe YIPOIIEHUE CJOZKEHUs TaKUX BbIPpayKEHUil 1npu
YCMOTpeHUU OOIMUX MHOZXKWTE el B 3HamMeHarenax Jub0o B aucauTessx. Obobrmast
JJAHHYIO CHTYallMI0, MOXKHO CO3/IaTh IIPUEM JIJisl TPOIEyPhl, IJIAHUPYIOINeil cxemy
AJTOPUTMUBAINH.

2. YKazaHue KOHTEKCTHOHN CTaHJIapTU3aluu: paCKpPblBaHUe CKODOK 110/I TPUIOHOMETPHU-
YeCKUMH ONePaIruaAMHA.

JIna KaxKao0i TpUTOHOMETPHIECKON Omepalui co31aH cBOil mMpoTokoa. OH CIYKUT
UCTOYHMKOM TIpHUEMa, OOPAIAIONIerocs K CHEeIUAJIbHOMY HOPMAJIU3ATOPY PACKPBI-
BaHUs CKOOOK, €CJIM YCMaTPHUBAETCA BO3MOXKHOCTH MPeodPa30BaTh OlepaHi TPUTO-
HOMEeTPHUIECKOH ollepalliil K BHIY CyMMBI. /[aHHBINH MPOTOKOJI YIUTHIBAETCA B JIPY-
FUX HOpHeMax, 4ToObl 3ab0JI0KupoBaTh obparHoe mpeobpaszoBanue. Ilpoucxoxpenue
paccMaTpuBaeMOil CTAHAAPTU3AIAN OUYEBUIHO: CYIIECTBYIOT TOXKAECTBA JJI TPUTO-
HOMETPUIECKUX OIlePaInii OT CyMMbl JIHOO PA3HOCTU apIyMEHTOB, U HE CYIIeCTBYeT
TOKJIECTB JIJIsT aPI'yMEHTOB - TPOU3BeAeHnil JTu00 CcTeneHeid.

3. YKazanue KOHTEKCTHOI CTaHIAPTH3AIUU: IIpeodpa3oBanue JorapudmMoB K obmeMy
OCHOBAHMIO.

IIpoTokos onpesiensgeT co3anne TPpUEMOB, TPEOOPA3YIOMNUX B PA3JIUIHBIX CATYAIlU-
X JorapudMbl K 00IIeMY OCHOBAHUIO. ICTOYHIKOM 3THX TPUEMOB CITIYKUT TOXK/Ie-
CTBO JJIsl 1IEPEX0/ia K HOBOMY OCHOBaHUIO, a cuenudUKaTop, CO3JA0NUNA 110 HEMY
IPUEMbI, YYUTHIBAET CYIIECTBOBAHUE IMPOTOKOJA. MOTHBUPOBKA BBOJA IPOTOKOJIA
IJIAHUPOBIIUKOM CXEMbl aJTOPUTMHU3ANUNA TPUBUATbHA: OOJBITUHCTBO MUMEIOITUXCS
OA3MCHBIX TOXK/IECTB OTHOCATCHA K JorapudMaM ¢ OJUHAKOBBIMU OCHOBAHUSIMU.

4. Pemenue o co3anun B aaredOpe MHOXKECTB CTaHIApTHOH dopMbl "o0beuHeHne T1e-
pecedennii'.

[Iporokos bukcupyer (hakT co3AaHUSA HOPMAINIATOPA CTAHIAPTHONH (DOPMBI, Ipe-
00pa3yolnero BbipakeHusi ajaredpbl MHOKECTB K BHUJLY O0O'beJMHEHUS IepecevdeHuit
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b0 paszHOCTEedl. DTOT MPOTOKOJ CIAYKHUT HCTOYHHKOM IIPHEMOB, ITPeAnpPUuHIMAO-
IIUX TTONBITKY YIPOCTHTD BbIPazKeHHe ajareOpbl MHOXKECTB C MOMOIIBIO TPUBE/ICHUS
K JIAHHOH cTaHIapTHON (POPMBI, UCIOJIb30BAHU €€ YIPOIIAIOININX TOXK/JIECTB U I10-
craemytomieit ceepTku. [IpmemMbl pa3iudaroTcd TOYKON MPUBA3KK - TON oneparueit
aJIreOpbl MHOZKECTB, IPU YCMOTPEHUN KOTOPOH BBIMTOJIHSIETCS TOIBITKA.

5. Pemrenme o co3mannm HOpMAIu3aTOpa BBIYUCAECHUS: PETUCTPAIAA BCETO allapaTra
¢dpopMaIbLHOTO HHTEIPUPOBAHUA B paMKaX MaKeTHOT'O HOPMAJIH3aTopa.

[IpoTOKOJI CIY?KUT UCTOYHUKOM HpHEMa, OOPAMIAIONIErocs K JaHHOMY HOPMAaJIU3a-
TOPY IS BBIYUCIEHNS HEOTpeaeIeHHOIO WHTerpaJa.

ABTOMaTM4YecKkasi JOBOJKA IIPUEMOB IO 33JaYHUKY

Yr0o6BI 00eCIeYnTh Pa3yMHOE B3aUMOAeCcTBHE HOBOTO IIpHeMa ¢ paHee CO3TaHHBIMHU IpHU-
eMaMu, HeOOXOIMM aHAJIM3 ero cpabaThiBaHUN Ha 3aJa9aX U OHpeJeIeHHAas KOPPEeKIUs -
"noBoska". B nepByio ouepesb, J0/ZKeH ObITh yTOYHEH yPOBEHDb CpabATHIBAHUS PUEMA.

Heobxoaumas jist OBOJAKH HWHGMOPMAINS MOSBJISIETCSA, KAK TOJIHKO HAXOAATCSA 33/1a4H,
B KOTOPBIX cpabaThiBaHUe TPUEMa sIBJISETCS MOJIe3HbIM. [IporpaMma T1oBoIrKa TOA0pa-
eT 10 TUM 3aJa9aM YPOBEHb CpadATHIBAHUS, MUHEMU3UPYS CYMMapHOE BpeMs UX pellle-
uus. CoxpaHsieTcss HHOPMAIHsS 0 KOHTEKCTaxX cpabaThIBaHUS IPHEMa B TaHHBIX 33/1a9aX;
TaKHe KOHTEKCThI HA3BIBAIOTCS "TO3UTUBHBIMU" . 3aTeM peayin3yercs MUK/ PEIIeHus BCeX
3a/1a4 M3 TEX Pa3/IeJ0B 3a/[adHiKa, B KOTOPbIX BO3MOXKHO cpabarbiBaHue mpuema. Haxo-
JIATCS 33712491, Y KOTOPBIX TIOCJIe CO3JaHusl IIPUeMa PellleHne OKa3aI0Ch yTPpadeHHbIM JTH60
OIILYTHMO 3aMeINI0ChH. Y TOTHAETCS HH(MOPMAIMSI O KOHTEKCTaX cpabaThbIBAHUS IIPHEMA,
B IOCJIEIHUX 3aa49aX; 3TH KOHTEKCTHI Ha3biBaioTcs "HerarmBHbiMu". [lociie BbIsiBiIeHHST
CIINCKOB ITO3UTUBHBIX U HETATUBHLIX KOHTEKCTOB CpaOATBIBAHMS IIPHEMa, TOBOIUNK IIPEI-
HPUHUMAET MONBITKY HEPEeHTH K MOJATHIIAM JAHHOIO THIIA HpHeMa, YTOObl OTCEYh ero cpa-
HaThIBAHUST BO BCEX HETaTHBHBIX CJIYYasiX, COXPAHUB CpabaTbIBAHWUS BO BCEX TMO3UTHBHBIX.
VHorma mpuxoanTcs pa3buBaTh OMMH IIPHEM Ha HECKOJbKO, MMEIOIINX Pa3THIHbIe TUIIBI
1 YPOBHHU CpabaThHIBAHUSI.

[Tomumo pasgeseHuss MO3UTUBHBIX W HETATUBHBIX KOHTEKCTOB, JOBOTYHK TaKyKe aHa-
Jm3upyer 3ame ienne 'xomocToro xoaa'" ) T.e. 3aMe yIeHIe PEIIeHNs TeX 3a/1a4, T/1e IPUeM
BOOOIIE He cpabarbiBaj. Ecau naenTudukausa npueMa Tpya0eMKa, TO 3aMeJIeHIe X010~
CTOTO XOJa MOYKET OKA3aThCA 3HAYUTENBbHBIM, U TOTJAA JOBOIYHK YBEJIHIHBAET yPOBEHb
cpabaTbIBaHUS IIPUEMA.

[IporpaMmMa JOBOIYNKA pAa3BUBAIACH JJIS JTOBOJKH IIPHEMOB PelleHus ILIaHIMeTpHYe-
CKHX 3a/[a4, IIPHYEM OKa3a/JaCh CHOCOOHOM BOCCO31aBATH IIPUEMbI, CO3JIAHHBIE BPYYHYIO,
HHODJIA J1azKe HECKOJIbKO YyUIIas nX KadyecTBo.

I'enepaTop npuemosn

[lepeunciiennbie Bbiiiie OJIOKU IIPOIPAMMHMPYIONIEIO BbIBO/A, XapaKTEePU3AIUU, CO3AHUS
cnenuuKauu IpueMa, KOMIWISAIUE CHeIUpUKAInil, MIaHIPOBAHUSA AJTOPUTMUBAIMH
peIMETHOM 00/1aCTH U JIOBOJIKY MPUEMa MO3BOJISIOT MPOCIEIUTDH BECh MPOIECC Mepexo/ia
oT 0a3HMCHOI TeopeMbl K HPUEMY, U B 3TOM CMBICJIe 00Pa3yIoT alnapar aBTOMATHYECKO-
ro CHHTE3a IPHEeMOB. BO3MOXKHBI CJIeIyIoNfe crocoObl IPpUMEeHEeHUs JAHHOIO allapara
(remepaTopa TPHEMOB) B TIPOTECce CAMOOOYUeHHsI JJIOTHIECKOH CHCTEMBI:

1. CuHTe3 nIpuemMoB npu MEPBOM O3HAKOMJIEHHH ¢ TEOPEMOii.
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[IpumensieTcst mporpaMMHUPYIONTAI BBIBOJI, MO3BOJILIONINN COMOCTABUTH HOBYIO TEO-
peMy C paHee U3BECTHBIMU U MOJYUHUTh OJE3HbIE ee CeJACTBAA. B HEKOTOPHIX CJIy-
JasgX OHHU yzKe Oy/IYyT COINPOBOXKJEHBI XapaKTePUCTUKAMU, B JPYIUX - MOHAI00UTCS
nporeaypa xapakrepusamuu. Jlasee BHINIOIHAIOTCA CHHTES clieluduKaIuil IpueMoB
n kommuasusg ux B TEHOJIOIoBckue onucanust mpuemMos.

[Io Takoii cxeme OyJyT CHHTE3UPOBATHCS JIUIIL HaubOJIee eCTeCTBEHHBIE W XOPOIIO
MOTHBHPOBaHHBIE ITpHeMbl. [lj1g ux orbopa morpedyoTcst IBpUCTHICCKUE OTPAHUIH-
Tesi. OOBIYHO B yU€OHHKAX HOBBIE TEOPEMbI COIMPOBOXKIAIOTCS TPOCTHIMH YIIPAXK-
HEHUSAMU, KOTOPbIe MOYKHO HCIIOJIL30BATh JJIs1 KaJIMOPOBKH ypPOBHEH cpabaTblBaHUs
BBEJIEHHBIX YKa3aHHBIM 00Pa30M MPUEMOB.

CuHTEe3 MPUEMOB TIPU PENTeHNN HeCTaHIAPTHON 33/ 1a4u.

Ecnan momeiTka pemuth 3amady "B 106" au60 €O CTaHIAPTHBIMU CPEICTBAMH YCH-
JIEHUSI OKa3aJ1aCh HEYJAYHON, TO HpPeJIPUHAMAETCS MOBTOPHAS IMONBITKA, B KOTO-
poit pasperaercs CHHTE3MPOBAThH JOTOJHUTEIbHbIE TIPpUEeMbl. BBOJASTCA Cliemuasb-
HbI€ TIPUEMBI PEIaTe i, YCMaTPUBAIONINE B TEKYIEM KOHTEKCTe Meaeco00pa3nocTh
CO3JIAHUS JIOMOJHUTETLHBIX IPUEMOB 33/IaHHOTO Tuna. [Ipu moMoIu cooTBeTCTBYIO-
IIX CIIPABOYHUKOB MOUCKA TeopeM (JIU6GO MU HETIOCPEICTBEHHOM TPOCMOTPE OTJIAB-
JIEHH s TeOPeM) OTOUPAIOTCs Hy ZKHbBIE TEOPEMBbI, JJisi KOTOPBIX JIHOO Cpa3y CO31atoTcs
pUeMbl HCKOMOTO THIIA, JTUOO MPeBAPUTEIbHO TPEAITPUHUMAETCS ITPOTPAMMHEIPY 0~
Uit BHIBOJI, OPUEHTUPOBAHHBIN Ha OTPEOHOCTH peraemoii 3aj1a4n. [locie cunresa
IPUEMOB TIONBITKA PEIeHus MOBTOpseTcs. Eeau mociie HecKOJIbKUX oOpalenunii K
reHepaToOpy MPUEMOB 33/1a49y YIAETCS PEIUTh, TO OTOUPAIOTCs (DAKTUIECKH UCTIOb-
30BaHHbIC HOBBIC IIPHUEMbI, KOTOPbIC OIITUMU3UPYIOTCA AOBOJIUKOM U COXPAHAIOTCA
B 0aze mpueMoB. OcTabHBIE TPUEMBI YIATSAIOTCS.

CuHTe3 MpUeMOB, TIOJCKA3AHHBIN YCUIUTE/IEM.

Ecau mocsie HeymadHON MONBITKY pelleHns 3amadn "B 700" ObLIO MOJIyUeHO ee pe-
IIEHHe C HOMOIIBI0 CTAHJAAPTHOrO ycuaureasd (T.e. 6e3 CHHTe3a JOMOJHUTEIbHBIX
[IPHEMOB), TO aHATU3UPYETCs TPOTOKOJ DerlieHus 3a/a9n. B HeM paccMaTpuBaroT-
cd TOYKH, IJIe TOCIe0BATebHOe IPUMEHEeHe HECKOJIBKUX CJ1a00 MOTHBHPOBAHHBIX
MAroB (HAIpUMep, MPH JOKATHHOM Tepefope) a0 CHJILHO MOTHBHPOBAHHOE JIeii-
cTBre. B 6a3e TeopeM HAXOIATCSA TEOPEMBI, OIIPeIeAIoNne YKa3aHHbIe ¢J1a00 MOTH-
BUPOBAHHbBIE 11aI'¥, U PeaJIM3yeTcsd IPOIPAMMUPYIONIUA BbIBOJ, BOCIPOU3BOAMAIIMIL
HOJIyYeHne CUJIbHO MOTHBHPOBAHHOTO Tara. Haiinennas Teopema npejacraB/isieT co-
00t ICKyCCTBEHHYIO "3ar0TOBKY ", KOTOPas MOYKET OKa3aThCs TMOJIE3HON B OYIYIIEM.
[Io Heit co3maeTcs HOBBIM TpUeM, KOTOPBIH ONMTHUMU3UPYETCS TOBOTIUKOM.

Bouee mogpobromy onmcanuto jiormdeckoit cucremsr "Mckpa' mocssiena mouorpadus
"KommbioTeproe MojeupoBanne Jjorndeckux mporeccoB”. B mepBom Tome 3T0i MOHO-
rpacdun [1] onmucbiBarores apxuTekTypa cucteMsbl, a Takxke si3piku JIOC u TEHOJIOL. B
CJIeJIYIOIIAX TPeX ToOMaxX Oy/IyT MPUBEJEHBI IPUEMBbI PeIaTe i, CO3JaHHbIe TTPH 00y YeHUH
ero B TaKWX pas3fesax, KaK JUCKpPeTHAs MaTeMATHKa, TEOPUs MHOXKECTB, dJeMeHTapHast
ajqrebpa, MaremaTudeckuit anaan3, JuddepennuaTbHble YPaBHEHUsI, SJIEMEHTaPHAs [e0-
MeTpHs, aHAJUTHYIECKAsT TeOMETpHUs, JHHelHas aaredpa, KOMIJIEKCHBIH aHAIN3, TeOPUsi
BEPOSTHOCTEH, jieMeHTapHas (DU3UKA, dIeMeHTapHAsd XUMEs, BHIYUC/ICHUS, TOHUMAHIE
€CTeCTBEHHOTO sI3bIKA, MAXMATHl U aHAJIU3 PUCYHKOB. B HacTosIee BpeMsi MOArOTOBICHBI
mepBbIie JBA U3 ITHX TpexXx TOMOB. Hakoner, B msITOM TOMe MOHOTpAahUH MPEIIOIATACTCS
onucarb OJOKU TEHEPATOPA, IIPUEMOB.
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Jlormgaeckas cucreMa BO3ZHUKAA U PA3BUBAIACH HCKIIOUATEIHHO 32 CIeT aHAJIN3a PU-
MepoB. B ocHOBe ee jiexkuT 6a3a mpueMoB peraTesis, n3BjAeKaeMas B mpoliecce o0ydeHust
13 pa3HOOOPA3HBIX 33JaYHMKOB. DTa 6a3a IPUEMOB IOCTYKAJIA HUCXOIHBIM MATEpPUAJIOM
JIJI BBISIBJICHHSI apXUTEKTYypbl IeHepaTopa IpHeMoB W ero obydenusd. Eciam kakwme - TO
TeXHUIECKHE PelleHHsT OKa3bIBaJIUCh MaI03pPPEKTUBHBIMU MPH padoTe ¢ IPpUMEPaMH, TO
OHHU O0TOPACKIBAJINCH; PAOOTOCIIOCOOHBIE BEPCUN - COXPAHSIINChH. B 9TOM CMBIC/IE, KOMIIBIO-
TepHOE MOJEJTHPOBAHIE CHITPAIO POJIb "'MHUKpOCKOma' Mg M3ydeHHsT MHPa JTOTHIECKUX
nporeccos. [Iponomkenne o0yYeHnsT JOTHIECKON CHCTEMBI Ha BCEX €€ YPOBHSIX TTO3BOJINAT
YTOYHUTD HAllICHHBIe apXUTEKTYPHBIE PEIIeHIs U BILIOTHYIO MOJIONTH K CO3IaHUIO HCKYC-
CTBEHHOTO MHTEJLIEKTA.

ABTop BbIpakaer uckpenuioi osarogapuaocrs B.B. KyapsiBueny, moaaepkka Koroporo
¢/lestagia BO3MOYKHBIM ITPOBEIEHNE JTAHHOTO UCC/Ie0BAHNUS.
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