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Beenenue

JlaHHast craThs HAUMHAET [UKJ CTaTeill, MOCBSIIEHHBIX IPAKTUKYMY 110 pe-
nraTesro MaTeMaTUu9eCKUX 3aJda4q. PeH_Ia,Te.HI) 1 3aJI02KEeHHbIE a HEr'o IIPpUuIrIIbL
110/Ipo6HO onucanbl B MoHorpadusx |1, 2, 3, 4, 5, 6, 7, 8, 9.

JlaHHBIM TUKJI cTaTell TOCBSIIEH UCCIEIOBAHUIO IO UCKYCCTBEHHOMY WH-
resiekTy. OQHAKO, MPeXKIe, YeM T'OBOPUTH 00 MCKYCCTBEHHOM HUHTEJIJIEKTE,
CTOUT IOBHUMATEJbHEE IIPUCMOTPETHLCI K €CTECTBEHHOMY MHTEJLIEKTY, €I
dopMuUpOBaHUIO U ero Bo3MOXKHOCTsIM. Co3/1aHHast IPUPOJIOit HeiipoceTh 06-
JIaJlaeT CIIOCOOHOCTBIO 00ydYaThCs Ha IpuMepax, BhIpabaTbiBasi, OOJIbIIei
YaCThI0 HEOCO3HAHHO, CUCTEMBI ITPU3HAKOB, IIO3BOJISAIONINE PACIIO3HABATE pas3-
Jmanblie curyamnyn. OmHako, caMoii o cebe 3Toi crrocoOHOCTH HEIOCTATOUHO, U
HEHPOCeTh ¢ CAMBIX IIEPBLIX IIAT0OB MTOTPYKAETCI B Cpely 00yUeHUs, ITPOrpaM-
MUDPYIOIILYIO ee HHTeJIEKT. Takas cpema (popMUPOBAIAChH UEIOBEYECTBOM Ha,
MPOTSKEHUH JIJIUTETLHOTO BPEMEHU U IIPECTaBIgeT cOO0il MesIyIo MupamMuy
3HAHUI U TEXHOJIOIHi, 3a(DUKCUPOBAHHYIO B KHATaX M CTAThbsIX. BOUTHIBast 3Ty
uHGMOPMAIUIO, HEHPOCETh CTAHOBUTCS B 3HAYMUTEIbHOM CTEIEHU JIUITh BHIYUC-
JINTEJIbHBIM YCTPOHCTBOM, B KOTOPOE 3aKJIaAbIBAETCS IporpaMMa. Y 9eOHUKN
epenaloT el 3HaHWsI U IPUEeMbl PElIeHUs 3a1a4d, a CIIOCOOHOCTL 00yYaThCs
Ha IIpuUMepax ImoMoraeT pacCliO3HaBaThb CUTYallud, B KOTOPBLIX Ta MJIN WHaAA
undopMaIys J0JKHA IPUMEHATLCA. TakuM 00pa30oM, HEHPOCeTh aJIrOPUTMHE-
3UpyeT MMacCUBHBbIE 3HAHUS, (popMupysi Hekuit Ajropurm Paccy»kienwuii, jumb
YACTUYHO OIMCAHHBINA B y4eOHUKAX, a4 B OCTAJILHOM YTOUYHSEMbBIH [Ipu 00yde-
Hun. OHA UM IOJIb3YeTCs, HO He CIIOCOOHA B ITOJIHOM Mepe 0CO3HaBaTh, KaK
HMEHHO OH ycTpoeH. WHTYHIIMS MOXKeT MOICKA3LIBATH TO WM MHOE IefcTBHe
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B KOHKPETHOI CUTyallu#, HO II0YEeMYy OHa 3TO JlejlaeT — 3a49aCTyIO OCTACTC
3araJiKoi.

ITepBoe, 4TO TPUXOAUT B TOJIOBY B CBSA3M C UCKYCCTBEHHBIM MHTEJIJIEKTOM —
CO3/IaTh UCKYCCTBEHHYIO HEPOCeTh U 3aHAThCs ee obydenueM. [lo sTomy myTu
U JIBUTAETCs DOJIBIITMHCTBO COBPEMEHHBIX nccyenoBareieil. [Toka apxurekTypa
HUCKYCCTBEHHBIX HeffpoceTeil CUIbHO OTJIMYAETCS OT apXUTEeKTYPhI Heiffpoce-
Teil eCTeCTBEHHBIX, JIaXKe HEHPOH B HUX He Takoil. [y moBbIeHus: ypoBHs
WHTEJIJIEKTa TUX CeTeil MPUXOJUTCS MPUBJIEKATH BECbMa JOPOTOCTOSIIINE
cynepkoMubioTepbl. OHAKO, Haxke HaumboJee MPOJBUHYTHIE BEPCUM, TAKUE,
kak ChatGPT, xapakrepusyiorcst KpaiiHe IPOTUBOPEYUBBIMUA OT3bIBAMU — OT
BOCTOP2KEHHBIX 3asBJICHUN O TOM, UTO uepe3 2 - 3 rojila OHU BO BCEM IPEB30ii-
JIyT UHTEJUIEKT YeJIOBEUECKUH JI0 3asBJIEHUI TUIa “OH TYIUT U PACCYKJIATH
He ymeer”. OCTaBUM B CTOPOHE KPUTUKY COBPEMEHHBIX MCKYCCTBEHHBIX HEli-
pocucteM. Bee 910 HeBaxkHO. Bpsii jin cTOUT COMHEBATHCS B TOM, YTO PAHO
WJIN TI03/THO OYIEeT CO3/aHa MCKYCCTBEHHAs HEepOCeTh, MPEBOCXOSIIAS 110
cBOeMyY ypoBHIO mHTeTeKTa ectectBernyo. HO. Kak n ecrecTBennast neii-
poceTb, oHa OyzeT arpokcuMupoBaTh Anroputm Paccy»xiennit, 10BoJIBHO
CMYTHO IIpeJICTaB/isAsa cebe, Kak oH paboraer. Ha sTom myTu Hu HAM, HU HC-
KYCCTBEHHOMY MHTEJJIEKTY HE yJIacTCsi paciindpoBaTh JIAHHBIH AJITOPUTM.
Ero pacmmudposka norpedyer coBceM UHBIX YCUJIH.

Boobrie-To roBOpst, paccyKIAeHus — 9TO MUP JIOTUKH, JIOTHIECKHUX ITPOIIECCOB.
MokHO YyCOMHHUTBCS B TOM, UTO HEHPOCETH IPEJICTABJIAET cO0Oil HamboJiee
9 PeKTUBHOE BBIYUCIUTEIHLHOE YCTPONCTBO /TS BBIMOJHEHUSA JTOTHIECKITX
Beraucsaenuit. [Ipupona cosmasasa ee, 4TOOBI IOrOHATD, yOeraTh U JOBUTDH, a
HE JIJISI TOT'0, YTOOBI TEOPEMBI TIOKa3bIBaTh. KOHEUHO, OHA MPUCIOCOOMIACH U K
9TOMY, HO 00 OIPOMHO# U3OBITOTHOCTU TAKON PeaM3aIii JIOTUIeCKUX TPOIEC-
COB MOKHO TOJIBKO JIOTQIbIBAThCA. 110700HO TOMY, Kak /iJis1 apuMETUIeCKIX
BBIYUCJIEHNIT OOBIYHBIN IIporieccop ropasmao sddexkruBnee 11060l HeiipoceTn,
JI7IsT SKOHOMUIHOM Peau3aliun JIOTHIECKNX BBIUNCIEHNH MOHAI00NTCSA CBOiA,
JIOTU4IeCcKuii mmporteccop. HeitpoceTn 31ech HE 1IpH 9eM.

O tHaKO, JIOTHIECKUIT ITPOIECCOP HYKHO eIlle 3allPOrPAMMUPOBATE, & JIJIsT 3TO-
ro HeOOXOIMMO pacindpoBaTh YIOMIHYTHIN Bhiie Anropurm Paccy»kaennit
— CO BCEMU €ro 3JIEMEHTAMU, BKJIIOUAs IPUEMbI PEIIeHUs 3aat, ITPUEMbI IIPO-
BeJIEHUs UCCJIeI0BAHUMN, IIPUEMBI CO3/IaHUs HOBBIX pueMoB u T.J. [lonbiTka
Tako# pacuindpOBKU U MPEIIPUHUMAETCs B HaHHOI pabore. OHa mpuBesa K
CO3/TAHUIO KOMITBIOTEPHON crucTeMbl, 00ydennoi Ha 12000 mpumepax perreHuio
3aJ1a9 B PA3JIMUHBIX 00JIACTIX MATEMATHKH, a8 TaKXKe 9JIEMEHTaAPHBIX (DU3NKe
n XUMUUN. CI/ICTeMa YBEPEHHO DEIIaeT CTaHdapTHBIE 3aJa49U 110 U3BECTHbIM
3aJTadHUKAM, MOJIEJINPYS PACCYKIEHUS UejIeBeKa U JEMOHCTPUPYS B 9TUX
00J1aCTAX WHTE/JIEKT, HeCOIOCTABIMO 00Jiee BLICOKUIL, 1eM y JII000i coBpeMeH-
HO¥ UCKyCCTBEHHOI HeiipoceTn. B mporecce o0y denust cucreMbl ObLIT HAKOILIEH



MaTepuaJ, MO3BOJUBIINI IPOCAEIUTD BCIO MEMOYKY aJrOPUTMU3AINN 3HAHUN
U CO37aTh paboOTaIONIUil MPOTOTUIl TPOIEIYPhl aBTOMATUYIECKOTO CHHTE3a
npuemoB. Hukakoro cynepkoMmibioTepa Jijisi CUCTeMbI He TpebyeTcs — OHa
peKkpacHo padboTaeT Ha OOBIYHBIX CUCTEMHBIX OJI0KaX M HOyTOyKax, Ipu-
geM paboraeTr ObICTPO. XOTd yKe ceiidac cucreMma BobOpasia B cebsl OrpoMHOe
KOJIMIECTBO 3HAHUIT, €€ KOHCTPYKIIUS TI03BOJISIET IIPOJI0JIKATE 00y IeHne, IpaK-
THUYEeCKU HEOIPAHUYEHHO yBeJIM4nBas o0beM 3THX 3HaHMil. BripodeMm, cucrema
pa3BUBaJaACh B IEPBYIO OY€PEIh KAK UHCTPYMEHT JIJIsi PACIu(pPOBKY IIPOTIECCa
AJITOPUTMUBAINE 3HAHUN, & €€ CIIOCOOHOCTH PEIlaTh 33a91 UCIOIb30BAIACD
JINIID JIJIsi KOHTPOJIS aJeKBATHOCTH TAKON pacIimdpOBKH.

C TouKM 3peHusI MaTeMaTHUKN, TPpOob/IeMa AJTOPUTMUA3AINN 3HAHUI CBOIAT-
csI K BOIIPOCY: KaK M3 TeOpeM HM3BJIeUb IpHeMbl pelneHus 3amad? IIpeskie
BCEro, IPUIILIOCH HAKOIUTD JOCTATOYHO OOJIBIIOE KOJUIECTBO yiKe “arOpUT-
MU3HPOBAHHBIX 3HAHUI M MIOHATH, KAK OHU JOJIXKHBI OBITH OPraHU30BAHbBI B
KOMIILIOTEPHOM CHCTEME JIJIsE TOTO, YTOObI OHA MOIJIa 3(PPEKTUBHO PEIIaTh
samaun. IIpopabaTbiBAINCh IPUMEDDHI U3 MHOXKECTBA PA3JIMIHBIX IIPEJIMETHBIX
obstacreit. IIpomecc perrenust pa3dbuBajicss Ha JIeMEHTAapHbIE IMArd, U JJIsd
KayKJIOr0 M3 HUX IIPEJIarajioch O0bsaCHEHNE B BUe HEOOJIBIION IporpaM-
MBI — “mpueMa”’, KOTOPbIi B aHAJOIUYIHON CUTYAIIMH BBIMOJIHSI aHAJOITIHbIE
neficrBus. st mpuema onpenesisiyiochb TO KJIOUEBOE IMOHSATHE, MOsSBJICHUE
KOTOPOI'0 B TEKYIIEM KOHTEKCTE JIOJI?KHO OBbLIO MHUIMUPOBATD IONLITKY IIPH-
MEHEHUs IIprueMa. 3& Ka2KJIbIM IIOHATHEM 3aKpelljisgd/JiaCh BETBb IIPOT'PaMMBbI
peniaresisi, K KOTOPOii OTHOCUJINCH COOTBETCTBYIOIINE IpUeMbl, U 6a3a mpue-
MOB OKa3aJiaCbhb OpraHUM30BaHa KaK IHIUKJIOIIEIUA IIPUEMOB. PeH_IeHI/Ie 3aJa491
[IPOUCXO/INJIO B IIPOIECCe CKAHUPOBAHUSI €€ ONUCAHUs 1 OOpalleHus IJIs Te-
KYIIEro IMOHSITHSI K COOTBETCTBYIOIIEH BETBU JTaHHON SHIMKJIONEINNA. TaKuM
00pa3oM, CUCTEMA TIOJTy IUJIa ITO-TO BPO/I€ BHYTPEHHETrO ‘JIOTMIEeCKOr0 3peHust’
U MOTJIa IPUHUMATH PelleHre 00 0UepeIHOM JIeHCTBUN C YIeTOM BCeil TeKyIIeil
KApPTHUHBI.

Tak Kak KaxKJbIil IpUeM JICTBOBAJI ABTOHOMHO U HE3aBHCUMO OT JPYTHUX
[IPUEMOB, a 0o0lliee KOJIMYECTBO IIPUEMOB Ha TEKYIIUII MOMEHT JIOCTUIJIO DoJiee
gem 50000, Bo3HUKIA 1TPOOJIEMa OPraHU3AIMH PA3yMHOTO UX B3aUMOJIEHCTBUS,
KOTOPOE 3aKJI/IbIBAJIOCH B PEIIAIOIIIe IPABUJIa IPUEMOB B IIPOIlecce 00y YeHms
Ha npuMepax. Beero 6b110 pacemorpeno 6osiee 13000 3a1a1 U3 pa3iinaHbIX
IpeIMETHBIX 00JIacTeil: TUCKPETHAd MaTeMaTUKa, ajaredpa MHOXKECTB, dJie-
MeHTapHas ajaredpa, sjeMeHTapHas IeOMeTPHs, aHAJIUTUIECKAs] T€OMETPHS,
JIMHeHAast ajiredpa, MaTeMaTUIeCKU aHaIu3, quddepeHIuajibHbe YpaBHe-
HUSI, HHTErPaJIbHble YPABHEHUsI, KOMILJIEKCHBIH aHAJIN3, TEOPHUA BEPOATHOCTEI,
obrast ajirebpa, sjieMeHTapHas (PU3NKA, SJIEMEHTAPHAST XUMUSI, PACIIO3HABA~
HUE PYKOIIMCHBIX OYKB, TEKCTOBBINM aHau3, maxMaThl. CucreMa 0Tobpazkaer
MPOIIECC PEIIeHUs 3a/1a49u “TI0 maraM’ U OKa3aJach CIOCOOHA PeIaTh MHOTHE



3aJIa9M yPOBHS KOHKYPCHBIX 9K3aMEHOB 110 MaTeMaTuKe. Hampumep, mormaro-
BBIIl [TOKA3 peITeHns 3a/1a9 10 9JIeMEHTApHON ajredpe, KOTOPBI B TOCTIEHEe
Bpemsi JieMoHcTpupyeT nporpamma C.Bonbdpama, jgannas cucrema ymesia
JlesiaTh erne 25 jerT nasal. Herstoxo crpasiisieTcsi oHa CO CTAHIAPTHLIMA
3a/TAMaMI TI0 SJIEMEHTAPHOM TeOMETPHH, a TAKKe 3aJadaMi U3 IPYTUX Mepe-
YUCJIEHHBIX BBIIIE Pa3esioB. Takum 00pa3omM, MOKHO CIMTATD, ITO TIOHUMAHIE
TOTO, KaK BBITVISIST aJTOPUTMU3UPOBAHHDBIC 3HAHUS, OBLIO 10 HEKOTOPOi
CTEIeHN JIOCTUTHYTO.

Y1066l yIIPOCTUTH CO3IAHNE IIPUEMOB, ObLI CO3JaH CIIEIUAJIBHDBIN SI3BIK ITIPO-
rpamvuposBanust JIOC (JIormueckuit Onucarens Curyaruit), MaKCHMAaJIbHO
NpUOJIMKEHHBIN K JIOTHIECKOMY s3bIKY. [J1aBHO# ero 3ajadeit 6bL1a popmy-
JIMPOBKA CJIOYKHBIX YCJIOBHIl Ha 11€J1€CO000Pa3HOCTh IIPUMEHEHUsI IIPUEMa B
TEKYIIEeM KOHTEKCTe. B 9TUX yC/IOBUSAX pa3pernaioch UCIOIb30BaTh KBAHTOPI
U OIUCATENH, IPUYIEM OMEPATOPHI A3bIKa PAbOTAIN B PEXKUME [I€PEIUCTICHUS
3HAYEHUI BBIXOJHBIX MEPEMEHHBIX, TIO3BOJIUBIIEM OOXOIUTHCS O€3 OIepaTopOB
mukJja. Xorsa 36k JIOC u okazajcst OIM30K K U3BECTHOMY SI3BIKY JIOTHTIECKO-
ro nporpammupoBatus [IPOJIOL, B orimmaue or ITPOJIOa on opuenTupoBan
He Ha (POPMYIUPOBKY TEOPEMBbI IPEIMETHON 0b1acTu, a Ha (POPMYIUPOBKY
YCJIOBUI yrpaBJieHus 3Toi Teopemoii. st perareseit 310 okazajioch 6ojee
BaXKHBIM, TaK KaK JaCTO 3aIIUCh YIIPABJISIONIEH KOMIIOHEHTHI IIpreMa ObLIa BO
MHOT'O pa3 CJIOXKHee 3amucu Teoperndeckoit kommonentsl. JJOC cymecTBeHHO
YCKOPIJI IIPOIECC ITPOrPaMMUPOBAHUS U YIIPOCTHUJI YTeHUe TIporpamm. s
BBITIOJIHEHUS €0 IIPOrPAMM CO3/I[aH UHTEPIPETATOD, U BCsS paboTa CUCTEMBI,
BKJIIOUast mHTEpdelichl, mpoucxoaut depes JIOC.

JasbIie HAYAJICS POIECC MOCTENEHHOIO JIBUKEHUS BCIATH — OT JIFOPUTMHU-
3UPOBAHHBIX B BHUJIE IIPUEMOB 3HAHUN K UX UCTOYHUKAM. lIpakTuka obyueHMs
perarest MoKas3ala, IT0 OOBITHO MPHUEM OCHOBaH Ha KaKON-TO eIMHCTBEHHOM
teopeme. B nporpamme JIOCa dparmeHThl 3T0i1 TEOpEMBI U YIIPABJICHUS
TeopeMoil TlepeMeITaibl TOCTATOUHO XaOTHIHBIM 00pa3oM. EcrecTBeHHBIM TIep-
BBIM IIIArOM Ha IIyTH K HCTOKAM [IPOTPAMM CTaJI IEPEX0JT K Pa3/Ie/IbHON 3aIucu
TeopeMbl U ylpapjeHus. [yt Takoro pasjesieHust ObLI CO3/aH SI3bIK JIOTHIe-
ckoro nporpammuposanns [ EHOJIOT, B KOTOPOM HPHEM 33,[aeTCst TEOPEMOi,
COTIPOBOXKJIEHHOIN HEKOTOPOii ajropurMusupyoeii pasmerkoii (“renorurom”
pueMa), IOHATHON KOMIMIATOPY. DTOT si3bIK, B oramdne ot JIOCa, e sipis-
eTCsl HellOCPEJICTBEHHO UCIIOJHAEMbIM. KOMIUISTOp mpeobpasdyer onucanmne
npuema na TEHOJIOTe B nporpammy JIOCa.

Yrobb! chOpMYyIUPOBATH YCIOBUSI 1I€J€CO00PA3HOCTH IPUMEHEHHST TEOPEMBI B
rexymeM Kourekcre, TEHOJIOT ucrosnbs3yer moJHOMACIITAGHBIH JTOrHYecK il
sa3bIK. TakuM oOpa3oM, olucaHue IpreMa UMeeT JBa JOTMYECKUX YPOBHS —
YPOBEHB IIpe/IMeTHON 00JIacTH, Ha KOTOPOM 3aJlaeTcsl TeopeMa, U YPOBEHb
CTPYKTYD J@HHBIX, HA KOTOPOM 3aJaeTcs ylpasijeHue TeopeMoil. B srom



3akJsodaercs npuanunuaibioe orinane 'EHOJIOTa or npyrux s3bIKoB
siormueckoro nporpammuposanusi. Cozganne 'EHOJIOa mpoucxoguio mo-
CTEIeHHO, [0 Mepe IPOPabOTKHU 33/1a9 U3 PA3INIHbIX pasneios. Pakruyaecku,
OH TIPE/ICTABJISIET COOOM OIPOMHYIO KOJIJIEKIIUIO CIIOCOOOB aJITOPUTMUBAIIAN
teopem. 'EHOJIOT" HacTOJIBKO yIPOCTUI M YCKOPUJI CO3IaHNUE IIPUEMOB, ITO
MMO3BOJIMJI B CPABHUTEILHO KOPOTKUE CPOKU HAKOMUTH UX 3aIaC, JJOCTATOYHBI,
HalIpuUMeD, JJIs pellleHus 3ajad 1o IranuMmerpun. [Ipopaborka mnepeunc-
JIEHHBIX BBIIIE Pa3/IeJIOB, B KOTOPBIX ObLIO co3mano 6osiee 50000 mpuemon
pemaress, 6puta ocymiecrsiera Ha 'EHOJIOTe. IlpemmecTBytormue mects To-
MOB JJAHHOU MOHOT'DA(UU TOCBAIIEHBI U3JI0XKEHUIO STUX ITPUEMOB U OIIMCAHUIO
o0Imeit opraHu3anni KOMIIBIOTEPHON JIOTHIECKOH CHCTEMBI.

Opmako, TEHOJIOT okasajcst JUiib MPOMEKYTOIHBIM ITyHKTOM Ha IIyTH
OT IIPUEMOB K IOPOJMBIIUM HUX TeopeMaM. AJINOPUTMUBUPYIOIIAA Pa3MeTKa
TeopeMbl OblLIIa HalleJeHa JINIIL Ha TO, ITOOBI MOAPOOHO OO0bLSICHUTH KOMITIIIS-
TOpY, Kak 1o Teopeme cozgaBarb JIOC-nporpammy npuema. B Heit Hmdero
HE TOBOPHUJIOCH O IEJISIX IPUMEHEHHUsI IpueMa. UToObl aBTOMaTH3UPOBATD
CO3/IaHe TaKUX Pa3MeTOK, OblLIa MPeAlpUHATa Kiaccupukannsa npuemon ['E-
HOJIOTa no rejeBoMy npusHaky. CoracHo 3Toi KIacCupUKAIY, 11e/eBast
YCTAHOBKA IIPUEMa OIUCHIBAJIACH THIIOM IIpUeMa M HeDOJIbIINM HabOPOM COIIPO-
BOK/IAIONINX €ro JaHHbIX. Hampumep, HampaBieHueM TOXKIECTBEHHON JTn0O
SKBHUBAJIEHTHOM 3aMeHBI, BBIJACICHNEM KAKHUX-TO IIEPEMEHHDIX, IIOJATEPMOB, U
1.11. Takag 1e/ieBast yCTaHOBKA, 10Ty IUBIIAs HA3BAHUE ClIen(UKAIIUT IIPHEMA,
oKazaJsiach (PaKTUIECKN AJIbTEPHATUBHBIM CITOCOOOM 3aJaHus IIpreMa. SI3BbIK
3a/IaHUST ITPUEMOB C TIOMOIIBIO COITPOBOXKIAIOITUX TEOPEeMY clienuduKaIuit ObL1
Ha3BaH JIOTUYECKUM acceMOjiepoM. AHaIorus ¢ 0ObIYHBIM acceMOJIEPOM, XOTSI
U BeCbMa OTJAJIeHHAs], 3aKJII0YaeTCs B TOM, ITO THUII IIPUEMAa yII0100JIs1eTCsT
KOJIy OIIePAIlny, a JOMOJHEHNSA K HEMY — OII€PaH/IaM.

Yucso Tumnos npuemos npubsmxkaercs kK 1500. Hanbosiee yacTto BerpedaroTcst
nopsaaka 300 u3 mHux. jast mepexoma oT 3aaHUsT IpHeMa Ha JIOTHIECKOM
accembiepe k 3aanmio ero ma TEHOJIOTe 661 cozman KommusTop. O1HaKo,
9TOT IPOIECC KOMITUJISIIIAA TOTPeOOBAJ IIPUBJIEYb TPUHIIUITHAIBLHO HOBBIM
9JIEMEHT — JIOBOJIKY CO3/IaBAEMOTO IIPUEMA Ha, 33/[a9aX C MeJIbI0 ONTHMU3AINN
€ro mapamMeTpoB U OECKOHMIUKTHOrO “BXKUBJICHUS B 0a3y IMPUEMOB.

Jlornueckmnit acceMbJiep, XOTS U OKA3AJICS S3LIKOM ITOIPAHUYHOTO CJIOST MEKLY
TEOpEMAaMHU U IIPOIPAMMAMHM, IPUMBIKAET K STOMY CJIOIO CO CTOPOHBI ITPOIPAMM.
B nepsyio o4epeib, 13-3a TOro, YTO TEOPEMBI IIPUEMOB OKA3aJIOCh I11€JIECO00-
pa3HoO, B IEJISIX YIIPOIIEHUsT KOMIWISIIIAKA, HECKOIBKO “IedopMUpOBaTh”’ 110
OTHOIIIEHUIO K OOBITHBIM TeOpeMaM, OTOpaChIiBasi M30bITOUHBIE IIPOBEPKU U
J100aBJIsist HEKOTOPBIE 3JIEMEHTHI TEXHUIECKOT0 XapakTepa. Bee-Taku, TeopeMbl
[IPUEMOB TIPEJICTABJISIIOT COOOM JIUITb (PparMeHT SI3bIKa TPOIPAMMHUPOBAHUS.
YrobbI mepeiiTn depe3 “morpaHudHbIi CI0H MeXKIy IpueMaMid U TeOpEeMaMU



1 JaJjiee IMPOJOJIKUTE paboTy CO CTOPOHBI 0a3bl TEOPEM, HYKHO OBLIO IPeXKIe
BCETO CO3/IaTh 9Ty CaMylo 6a3y TeopeM.

BamoiHeHne 6a3bl TEOPEM HEIOCPEICTBEHHO U3 YUeOHUKOB IIPUBEIO ObI K
CYIIIECTBEHHOMY Pa3pbIBYy MEXJy HUMHU U TEOpEMaMU IIPUEMOB. 1eopeMbl
IIPHUEMOB ODBITHO COMEPsKaii MHOYXKECTBO ODOOIAIINX TapaMeTPOB WJIN
[PEJICTABJISIN COOOI KaKne-TO KOMOWHAIIMKM TeopeM “u3 yaeOHUKOB’, Opu-
€HTUPOBAHHDbIE HA PeIleHrne 337349 U B yIeOHUKAX OOBIYHO OTCYTCTBYIOIIUE.
YrobbI IpocsieIUTh UCTOYHUKHU [IPUEMOB, HY2KHO OBLIO M30€2KATh YKA3aHHOTO
paspsbiBa. [losToMy mepBoHaYaIbHO 6a3a TeOpeM 3allOJIHSIIACh TeOpeMaMU,
[IPEJICTABJSIONIUME cOO0#l aKKypaTHbIE C TOYKUA 3PEHUsi JIOTUKH Tiepedop-
MYJIIPOBKH TeopeM mpuemoB. OHa MpecTaBsijia coboit Kak Obl “TIPOEKITHIO”
6a3bl mpueMoB. B Go/IbIIUHCTBE CIydaeB TeopeMa u3 6a3bl TEOPEM ITOIPOCTY
COBIIaJlaJla C TEOPEMO IIpueMa.

CremyromummM BOIPOCOM OBLIO: KakK II0 TeOpeMe CO3IaBaTh CIEIN(UKAIITT
upuemos? VMeromasics 6aza TeopeM, IpUBA3aHHAd K 0a3e IPUEMOB U K y2Ke
POTOBBIM UX CITENM(DUKAIASM, TIO3BOJIAIA TPOBECTH OIPEIEIEHHYIO KJIACCH-
dpuKaIMIo TeOpeM U BbIPpabOTaTh HEKOTOPBIA CIIMCOK CTAHAAPTHLIX XapakK-
TEPUCTUK TeopeM, ITOJACKa3bIBAIOIINX BO3MOZXKHBIC THUIILI IIPUEMOB IJIsI HUX.
BoabIIHCTBO 3THX XapaKTEPUCTHK JIErKO BLIMHC/ISINCH HEIIOCPEICTBEHHO 110
TeopeMe, U JJIsl COIPOBOXKJIEHNSI UMK TeOpPEMBI ObLIa CO3JaHa CIIeUAIbHAST
MpoIieIypa, HadBaHHas xapakTepusaropoM. Co3ganne Ipyrux XapaKTepUCTHK
Tpe6OBaJIO IIOHUMaHUsA IPEIbICTOPUN BOSHUKHOBEHNA TE€OPEMBI. OHI/I JOJIZKHDBI
OBLLIN TIOSIBJISITHCSI JIAIIEL B IIPOIECCe BBIBOMA TeopeM. Tak minm mHade, B 6as3e
TeopeM KaxKjasi TeOpeMa, COITPOBOXK IAJIACh CIIUCKOM CBOUX XapaKTEPUCTUK.
Crerudukaiyy IpUeMOB CO31aBaJIiCh IPOIELYPOil, IPOCMATPUBAOIIEH Xa-
PaKTEPUCTUKU TEOPEMbI M IIPeJIaraiolieil 1jisl TeKyIIell XapaKTepUCTUKN
CIIICOK BO3MOXKHBIX CITenMpUKaImit. dra mporeaypa oIy Inia Ha3BaHUe
crenuuKaTopa.

CobCTBEHHO TOBOPSI, YKE C 3TON0 MOMEHTa, TOSIBUJIACH BO3MOXKHOCTH ABTOMA~
THYIECKOTO CO3/IAHUsI IIPUEMOB TI0 T€OPEME: CHAYAJIA XapPaKTepU3aTop COIPO-
BOXKJIA€T TEOPEMY CITUCKOM XapaKTEPUCTHUK, 3aTeM CIeIUMUKATOD MPEJIaraeT
10 KaXKJION M3 HUX BO3MOXKHDIE cleludUKAINY, j1ajiee KOMITUISITOD CIeIU-
dukanmit npeobpasyer ux B onucaunus npuemos 'EHOJIOla, u, makowerr,
kommmsitop 'EHOJIOT a onygaer JIOC-niporpaMMbl IpreMoOB.

OHako, Takue MpUeMbl, CO3/IaHHbIe 0e3 yueTa TOT0, KAKUe MPUEMbl Y2Ke MMe-
IOTCSI B pernaresie, 0ObIYHO OKA3bIBAIOTCsT OECIIONE3HBIMU MU JIAXKe BPETHBIM.
JInbo oHu myOGAUPYIOT TO, 9TO JEIAJOCh APYTUMU IIpUeMaMu, Jubo Gecrosn-
HbIE TIONBITKU WX MPUMEHEHUS CUJIBHO 3aMe 0T paboTy, mubo OHU BOOOIIE
HATIPABJISIIOT XOJ PEIEHUS IO OMMMOOYHOMY Pycry. Y ToOBI TTPEoIoIeTh 9TO
sABJIEHUE, TTOHAIOOUINCE €IIe ABa dTala 00paboTKU IpueMa.
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[Ipexie BCEro, TPEANPUHIMAETCST TIOMBITKA CO3IATE I TPUeMa, IPOCTYIO
TECTOBYIO 33184y, KOTOPAasl PENIAIach Obl JAHHBIM IIPUEMOM, HO HE PEIaaach
B ero oTcyTcTBHe. Tak Kak THI MpreMa M3BECTEH W M3BECTHA €ro IesieBast
OpUEHTAIUs, JJOCTATOYHO, ITOOBI 3a/1a1a, ObLIa JIUIb OJTHOXOIOBKO#, TPOBEpsi-
TOITell, ITO pernaTeb COCOOEH CIEMATD ATl B HATPABICHIHN HYKHOMN TIEJIH.
Jlanubrii 9Tan obecrevnBaeT HaCTOJBKO XOPOIIYI0 (DUIBTPAIUIO, UTO €€ POX0-
JISIT TOJIBKO T€ TPUEMBbI, KOTOPBIE AEHCTBUTENIHHO PACIITHPSIIOT BO3MOXKHOCTH
pemraressi. DakTHIECKH, TECTOBBIN IPUMED CIYXKUAT KaK Obl OKA3aTE/IbCTBOM
HEOOXOIUMOCTH TTPUEMA.

OHako, mazke HeOOXOAUMBII JIJIsi OAHON 3a1a49K IpueM ObIBaeT CIOCODEeH “Io-
JloMaTh” XoJ pelleHus JAPYIuX 3a7ad 00y4Yaioero Marepuaia, COXPaHsIeMoro
B 3aJladHuKe perraress. [loaToMy, mocie mpuMepKu Ha TECTOBBIX 3a/adax,
OPEANPUHIMAETCS IPOKPYTKA PEIIATEIsl 110 OJHOMY HJIM HECKOJILKHUM Pas3-
JeJIaM 3alavHuKa JIJIsl BBIABJICHUA TEX 3a/iavd, PCEIIeHHe KOTOPLIX CHJIbBHO
3aMeJJIMI0Ch U Ha KOTOPbIE CTa/l BO3HUKATL oTKa3. Ha 3Tux 3ajiadax npe/-
IPUHAMAETCS JOBOJIKA IIPHEMA: BAPbUPYETCsl YPOBEHL cpabaThIBaHUsI IIPHEMA,
NPEANPUHAMAETCST IIEPEX0] K IMOATHUILy IIpHeMa, obecleduBaroneMy OoJiee
BBICOKYIO CTEIleHb MOTUBUPOBAHHOCTU cpabarbiBaHus, u T.11. [Ipu moBomke
VUIATBIBAETCsI, UTO IPHEM IIO-IIPEXKHEMY JIOJI?KEH PeIlaTh CBOIO TECTOBYIO
3a1a4y.

JIumb mocsie mpuUMepKN U TOBOJKYM aBTOMATUYECKN CO3JIAHHBbIE TPUEMBI PETH-
CTPHUPYIOTCS B HAKOIMTE/IE PE3Y/ILTATOB. TaK KaK CUCTEeMa HaXOIUTCs JIUIID
Ha CTaJ i 00yYeHUsI, OKOHIATE/IbHBINH 0TOOD IIPUEMOB U3 HAKOIMTEJIS U [Iepe-
HECEHNE WX B OCHOBHYIO 0a3y MPUEMOB IIOKa BBIOJIHSAETCS BpyIHY0. OOBITHO
OTKJIOHAETCA JIUIIIb MEHbIIasd NX 9acCTh, IPUYEM IIPUYNHON CIIY?KAT KpaiiHe
MAaJIOBEPOSITHOE BO3HUKHOBEHUE CUTYyallul, Ha KOTOPYIO pAaCCUNTaH IIPUEM.

Ho BepHeMcsi K pacCMOTPEHUIO TEOPEM — 0 TOTO MOMEHTa, KaK IJisi HUX
PEHEPUPOBAJINCH crienudukanun. Kak y»ke roBOpPUIOCh, T€ TEOPEMBI, 10 KO-
TOPBIM CO3/IAIOTCS [IPUEMBI, PEJIKO COBIQJAIOT ¢ “Oa3UCHBIMEU TEOpPEMaMU
n3 yaeOHUKOB. OOBITHO OHU MPEJICTABJISAIOT CODOI pe3ysIbTaT OnpeaeIeHHON
nepepaboTKK Oa3UCHBIX TEOPEM, HeOOXOIMMOI JIJIsI perieHus 3aaad. Takas me-
pepaboTKa MOXKET 3aKJIF0OUAThCS B TOM, UTO TEOPEMa CHAOKAETCST MHOYKECTBOM
0000IIAIOIIIX TapaMETPOB, OPUEHTHPOBAHHBIX Ha, IIPUMEHEHNE €€ B “HEesIBHBIX
CUTYyaInsiX, JTUO0 B KOMOMHUPOBAHWE HECKOJBKIX TEOPEM JIJIsT BBIBOJA CTaH-
JapTHOM “3aroTOBKH’ JIJIsT YaCTO BCTPEYAIONIeiics B 3aJa9aX CUTYAIMH, W T.II.
[TosTromy, 1j1st 3aBepIIeHUsT PACCMOTPEHUSI K18 AJITOPUTMUIAINE TEOPEM,
0CTaJI0Ch ODECIIEUNTh YKA3aHHBINA IEPEX0/] OT DA3MCHBIX TEOPEM K TEOPEMAaM,
10 KOTOPBIM OYJIyT CO31ABATHCS MMPUEMBbI. DTOT IepexoJ, OyaeM Ha3blBaTh
[IPOTPAMMUPYIONIAM JIOTHIECKIM BBIBOIOM.

V3Beuennbie 13 0a3bl MPUEMOB PEIIATEIA TEOPEMbI OKA3aJNCh ITPEBOCXO/I-
HBIM OOYYalOIUM MaTepHaJIoOM JJIsl CO3IaHUs IIPUEMOB IIPOIPAMMUPYIOIIEro
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BeIBOAa. OHI OBLIN pacIpeaeseHbl 0 CIIENUAJIbLHBIM Oapa3IeiaM OrJiaBe-
HUsT 6a3bI TEOPEM — CBOETO POJIa 3a/[adaM Ha IPOrpaMMUPYIONINi BbIBOJI. B
[IEPBOM IIyHKTE MOpa3/e/ia PacIIoarajuCh OIHa WIN HECKOJIHKO DA3MCHBIX
TEOPEM, B OCTAJIbHBIX ITYHKTAX Pa3sMEIaIuCh T€ TEOPEMbl — UCTOYHUKH ITPUe-
MOB, KOTOPBIE JIOJI?KHBI OBIIN HOJIYIaThCsT TPOTPAMMUPYIOIUM BBIBOIOM W3
6a3UCHBIX TEOPEM. DTH ITOAPA3IEIIbI IOJIYINIA HA3BAHKUE sI9€€K JIOTHYIEeCKOIO
BBIBO/IA.

Pazymeercsi, mokazaresibCcTBa TEOPEM UBJIOXKEHBI B YIeOHUKAX M XOPOIIIO M3-
Bectubl. He cocraBiser ocoboro Tpyma U JI0KA3aTEIbCTBO UX CJIEICTBUIA,
UCIIOJIb3YEMBIX JIjIst cOo3/aHus npueMoB. Ho ymeHue j10Ka3biBaTbh T€OPEMBI
HUYEro He JAeT, €CJIU CaMH TEOPEMHBI elle OTCyTCTBYIOT. [losTomy mpopabot-
Ka [IPOI'PAMMUPYIOIIEr0 JIOTHYECKOrO BbIBOJA O3HAYAJIA HU MHOT'O HU MAJIO
aHAJIU3 IMPOIECCOB “OTKPBLITUS TEOPEeM, HAUMHAsl XOTs Obl C MX IIPOCTHIX
CJIEICTBUIA.

Y1061 00bSICHSTD, KAK Ta UJIM UHASI TEOPEMA TIEHKU MOTJIa, ObI OBITH OTKPBITA
[pu aHaju3e DA3UCHBIX TEOPEM, MIPUXOIUIOCH HAXOINUTD IEMOYKY JTOCTATOTHO
€CTECTBEHHBIX TIEPEXO/IOB, OBITH MOYKET C IPUBJICUCHUEM JTONOJHUTETBHBIX TE€O0-
peM, KOTOpPhIe TOXKE 3aHOCHIUCH B 00IyI0 6a3y TeopeM — JJisi JaIbHEUITero
00bsiCHeHUsT UX “TIpouCXOXKieHust”. i ycTaHaBJIEHUS TOrO, KAKUE HePEeXOJIbl
SIBJISIIOTCST €CTeCTBEHHBIMU, UCIIOJIb30BAJINCH XapaKTepucTuku TeopeM. OHu
[MO3BOJIMJIN MIPUJIATDH IIePEX0/IaM B IEMOYKe BBIBOJIA BIIOJHE OIIPEIEJICHHYIO
[EJIEBYIO HAIIPABIEHHOCTD. KaxKIbIit riepexo i 0popMIIsLICs B BUJI€ HEOOIBIIOMN
[IPOrpaMMBbl, aHAJIM3UPYIOIIEN TeOpeMy B KOHTEKCTe 3aJI[aHHON ee XapaKTe-
puctuku. Takume mporpaMmbl, Ha3BaHHBIE IIPUEMAME IPOIPAMMUPYIOIIETO
JIOTHYECKOr0 BBIBOJIA, aKKYMYJMPOBAJINCH B CBOCOOPA3HOM ‘‘TeopeMHOM pe-
maresie cucrembl. Ha Tekyrmit MoMeHT OH HacuuTbiBaeT 60siee 1500 mpuemos.

IIpuem mporpaMMUPYIONIEro BbIBOAA — CYIIIECTBEHHO 00Jiee Pa3BUTHIN 00b-
€KT, YeM OOBITHOE MPABUJIO BBIBOJA B MATEMATUIECKON joruke. Bo-mepBhix,
OH JIOJI?KEH CAMOCTOSITEJIbHO HaXOIUTh B Oa3e TeopeM JIOIOJHUTEIbHbIE TEO-
PEMBI, KOTOPbIE B COUYETAHUN C TEKYIel aHAJIU3UPYEMOI TeopeMoit OyayT
JlaBaTh TOJIE3HBbIE CJEICTBUS. 3/1€Ch UCIOJB3YIOTCS KaK OrVIaBIeHHE 0a3bl
TEOpEM, TaK ¥ CIelHnabHbIe IIPOIELyPhbl OBICTPOrO OUCKA TEOPEM 3a[AHHOIO
Tuna. Bo-BTOPBIX, IIPUEM ITPOIPAMMUPYIONIET0 BBIBO/IA MOXKET 00paIaThCs
K PelaTeso A Pa3JINndHbIX BCIIOMOTATEJIbHBIX 3a/1a4, ITO/ICKA3aHHbBIX €r0
11eJIeBOil ycTaHOBOKO#. B pe3ynbrare cpabaThbiBaHUe OJHOTO TAKOrO IIpUeMa
YACTO OKa3bIBAETCH PABHOCHJILHBIM JIJIMHHOW IENOYKe ITPUMEHEHNN 0OBbIYHbIX
IIPaBUJI BLIBOJA, IIPUYEM YCTPOUCTBO €€ HEIPEICKa3yeMO U3-3a MOAKIIOYCHUA
MOIITHOTO aImapara Beei 0asbl MPUEMOB peraTesist. B-TpeTbux, mpueM I0KeH
HCIIOJIb30BATh OIPEJIeJIEHHBIE SBPUCTUYECKIE TTPABUIIA JJIsT OJIOKUPOBKH BBIBO-
Jla MAJIOIOJIe3HbIX (HAIPUMED, YPe3MePHO IPOMO3/IKHUX ) TeopeM. B gacTHOCTH,
JIJISE 9TOT'O UCIIOJIb3YETCsd OJIOKMPOBKA ONPEEIeHHBIX COYeTaHUN TOCIeI0BaA~
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TEJILHO IIPUMEHSEMBIX IPUEMOB BbIBOjIA. [Ipu 00yuennn Takas OJIOKMPOBKA
MIO3BOJIMJIA YCTONYINBO 00ECIIEUNBATL UCUEPIIAHIE BO3MOXKHOCTEN JaIbHeIe-
I'0 BBIBOJIA B g4elike U Bbljady OKOHYATEJIbHOI'O pe3y/ibTaTa 3a IIpueMJjeMoe
BpeMs. B 0coObIX cirydasxX pe3y/IbTaThl BBIBO/A BHIHOCUINCH B HOBBIE sTU€HKH,
1 IyOnHa BBIBOJ@ TAKUM O0OpPa30M yBeJMYNBAJIACh. B-4eTBEpTHIX, IPUEM
BBIBOJIA, JIOJIZKEH COIIPOBOXKJATH TeopeMy xapakrepuctukamu. QObITHO J1jTst
9TOI'0 UCIOJIb3yeTCs 00Iasi IPOoIeypa XapakKTepu3aTopa, HO HHOTJA [IPUeM
caM YKa3bIBaeT XapaKTEPUCTUKU, OObSIICHAOIINE 11€JIb, PaJd KOTOPO#l OH ee
TTOJTY 97T

I'paub MexKIy TpPOrpaMMUPYIOMIIM JIOTHIECKUM BBIBOIOM M HCCJIEIOBATE b=
CKHUM BBIBOJIOM SIBJISIETCSI BechbMa, ycaoBHOI. [Ipu mpopaboTke 6a3bl Teopem
0Ka3aJ10Ch, 9TO MOJIYIeHNe MHOTUX “KJIACCHIEeCKUX TEOPEeM MOXKET OBITH 00b-
ACHEHO IIprueMaMM JIOTUIECKOI'O BBIBOJIa TOI'O 2K€ YPOBH{ CJIO2KHOCTU, 9ITO U
JJI UX “TexHmuecKux’ ciencTeuii. HecmoxKuble mpreMbl, 00bICHSIONNE, KAk
0JTHA TeopeMa MOTJIa Obl OBITH BBIBEJIEHA U3 JPYTUX, OBLIN CO3/IaHbI, HAIIPUMED,
it pOpPMYJT KOpHE KBaIPATHBIX U KyOUIeCKUX yPABHEHUI B 9JIEMEHTAPHOM
asirebpe, Teopemsl IIndaropa n TeopeM CHHYCOB U KOCHHYCOB B IJIAHMMETPUH,
CBOIICTB ompejeuTe el B JIMHEHHON ajiredpe, OCHOBHBIX (DOPMYJT BHIUUCICHIS
[IepBOOOPA3HBIX B MaTEMATUIECKOM aHa/m3e U T.J. DaKTUIeCKu, TeOPEMBbI
POPadaTHIBAIOTCS MTOYTH HOAPsiJ, 6e3 pa3ie/ieHusT Ha 6a3UCHBIE U BTOPUIHBIE.
Bce 510 BBIBEIO ITpOIIECC 00y YeHHs pelnaTeieil Ha KadeCTBeHHO 060Jiee BBICOKMIA
ypoBeHb. Ecjin panbiiie aHAJIN3UPOBAIUCH 33290 U3 33IAUHUKOB U HYKHO
OBLIO TPEJIOKUTh IPUEMBbI, KOTOPbIE JIOBOANIN AHAJJOTHYHBIE 3aJa9h 0
OTBE€Ta, TO TellePpb aHaJIU3UPYIOTCA TEOPEMBI U MPEAINPUHUMAIOTCA ITOITBITKA
CO3MIaTh TIPUEMBI IJIs1 “OTKPBLITHsT’ HOBBIX TeopeM. IIpm sToM pasperraercst
HCII0JIb30BaTh BECh PaHEe HAKOIJIEHHBI CUCTEMOIl IIOTEHITNAT PENTCHIs 3a1a4.

Cos/taH IPOTOTUII MeHepaTOpa MPUEMOB, (PYHKIIMOHUPYIONIN 110 CJIeLy -
meit cxeme. Boibupaercs sideiika JJOrMYIECKOIO BBIBOJA, U B HEll 3aIlyCKAETCs
mporiecc BeiBosia TeopeM. OOBITHO BO3HUKAIOT JECATKN TeopeM. B mporecce
BBIBOJIa KazKjiasl TeopeMa cHabkaeTcst XxapakrepucTukamn. [lo aTuM xapakTe-
PHUCTHKAM TeHepUPYIOTCsl crenuduKanuy nprueMoB (06bIMHO — TOXKe BILIOTH
710 JecaTKa crnenudukanmii Ha KaxK 1y reopemy). Kommuasarop crenudu-
Kanuilt mpeobpasyer Te u3 crenuduKaIuii, J1Jis KOTOPBIX MOKa HE CO3TaHbI
npuembl, B onucanus npuemos Ha 'EHOJIOTe. s Tekyiiero tTakoro mpue-
Ma (1oka He orkoMmiurpoBarnuoro Ha JIOC) coszmaercs TeCTOBBIN TIpUMED.
IIpoBepsieTcst, 9TO 3TOT MPUMEP HE PEIIaeTcs CUCTEMOM, MOC/Ie 9er0 HOBLIM
[pUEM KOMITUJIUPYETCS, U IIPOBEPSIETCsI, ITO TElEPh TECTOBBIA IPUMED Pela-
ercs. [Ist oToOpaHHBIX TAKUM 00PA30M HOBBIX IIPUEMOB IIPEIITPUHIMAETCST
pacYnCTKa — YyIAJAI0TCA IIPUEMbI, TECTOBBIE 33189l KOTOPBIX PEIIAIOTCH
APYTUMU HOBBIMU IIpUEMaMMH. B pe3yjabTaTe OCTaeTCd JIMIb MaJiasd JaCTb
U3HAYAJIBHO CO3/IAHHBIX MPUEMOB. [lJisi HUX IpeIPUHIMAECTCS 3aBEPIIAIONIAs
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JIBYX9TAITHAsT JOBOKA — CHAYAJA TTPOUCXOINAT MPOTOHKA MO0 TOMY Pa3Iey
3aJIAYHUKA CHUCTEMBI, JJIST KOTOPOI'O CO3/IaBAJIMCH [IPUEMBI, 3aT€M — I10 BCEMY
3aga49nuKy. Ilocie KaxKmoi MporoHKN OTOMpAIOTCs “UCITOPTUBIIHECS 3384,
U JIjIsT BOCCTAHOBJIEHUsI MX HOPMAaJIbHOTO PEIIEeHUs IIPUEMbl KOPPEKTUPYIOTCS.
B mporiecce 10BoIKM TIpUeMBbI COPTUPYIOTCST HA TIPUTOTHBIE JIJTsT TIEPEHECEHU ST
B pelnare/ib u Henpuroinbie. [locienane 1ar0T HHGOPMAIIWIO I PASBUTUS
rerepaTtopa mpreMoB. OKOHYATETbHOE TTePEHECeH e TpUeMa B OCHOBHYTO 6a3y
MIPUEMOB TIOKA, IIPOUCXOJIUT BPYYHYIO.

VkazaHHbBIH TPOTOTUI ObLI IMIPOTECTUPOBAH Ha PAa3/JIUIHLIX pasjiesiax 0a3bl
TeopeM U 103BoJImII co3/1aTh Oosiee 2000 HOBBIX MPUEMOB, AHAJIOTUYHBIX PaHee
CO3JaHHBIM BPYYHYIO M HE€ TOJIbKO UM HE€ YCTYIIalOIIUX, HO HHOI'JTa J1azKe
[IPEBOCXOJSANINK, TaK KaK [PU PYYHOM CHHTe3€e MHOTHe TpeOylolue yJdera
ocoObIe ClIydan YIIYCKAJIUCh U3 BHULY.

B neficTBuTeIbHOCTH HE BCe MPHUEMBI perraTeis OCHOBAHbI Ha TeopeMax. Heko-
TOpbIE U3 HUX OCHOBAHBI Ha TeX WJIM MHBIX OOIMUX 0COOEHHOCTSX KOHKPETHOI'O
paszesia, chopMyIUPOBAHHBIX B BHJIE TaK HA3BIBAEMBIX IIPOTOKOJIOB OA3bI TE€O-
peM. DTH IPOTOKOJIbI yTOYHAIOT CIIOCOOBI aJITOPUTMUBAIIIME TEOPEM pa3esia; B
YACTHOCTH, TIOPOXKIAIOT IPUEMbI, OOPAIAIONINECS I BHIBOJIA, CJACACTBUAN HJIH
Ipeobpa30BaHnii K BCIIOMOTAaTE/ILHBIM 3adadaM O0e30THOCUTEILHO K KAKNIM-
JinbO KOHKPETHBIM TeopeMmaM. CucTema, CO3JafoIast MPOTOKOJIBI IPU ODIIeM
paccMOTpeHNH pa3ziesa 6a3bl TeopeM, Ha3BaHa aJrOpUTMU3aTOpPOoM. TexHmde-
CKH aJI'OPUTMUIATOP $BJISIETCS YaCThIO MPOIEyPhl BBIBOJA TEOPEM.

Haxomnern, ymomsizeM 00 erre OJHOM KJIacCe MPUEMOB — ODIIETOTHIECKIX
preMax, 3aIporpaMMupoBaHHbiX Henocpeacrsenno Ha JIOCe. Ilepeson ux
va 'EHOJIOTI Bpsin st niestecoobpaszer, tak kak I'EHOJIOL, mo cytu mena,
SABJIAETCS IEPEXOIHUKOM MEXKy JIOTHUECKUM S3bIKOM IIPEIMEeTHO 00JacTu 1
A3BIKOM J1JIgd OIITMCAaHMA CprKTyp JAHHBIX, a B yKaBa.HHbIX npueMax A3BIKOM
IpeIMeTHON 00/IaCTU KaK pas3 U sIBJISeTCs A3bIK CTPYKTYp JaHHbx — JIOC.
OTUX MPUEMOB HEMHOTO, OHM MMEIOT yHUBEPCAJbHBIN XapaKTep, U aBTOMAaTH-
3alys UX CO3MaHUs [T0OKa He aKTyaJbHa. Ilo-BUauMOMYy, 3Ty aBTOMATU3AIIMIO
MO2KHO CBECTH K PEIICHUIO 3371a4, (POPMYIUPYEMBIX B TEPMUHAX TPEIUKATOB
u onepanuit JIOCa.

Juarpamma, Ha KOTOPOI IIPEJICTABIEHBI OCHOBHbBIE TAIlbl U OCHOBHBIE “IMeii-
CTBYIOIIIHE JIUIA U3JI0KEHHOTO IIPOIIECCa aJITOPUTMU3AINN TEOPEM, IPUBEJIEHA
Ha pucynke 1.

Iloppobuoe omnucanme KOMIBIOTEPHON CHCTEMBI COAEPYKHUTCS B MHOIOTOM-
Hoit MoHOrpadun “KoMmiborepHoe MOIEINPOBaHIE JIOTHIECKUX ITPOIECCOB .
OnHako, OHA CJIUIIKOM BEJIMKA W TIJIOXO IOIXOIUT JJIsi IIEPBOHAYATBLHOTO 3HA-
koMcTBa. [lo cyrmecTBy, OHa TpefcTaBIsgeT cobOit CKOpee TeXHUIECKUH OTYeT,
Hekeym yueObHuk. HacTosiast KHUTra Mpu3BaHa YyCTPAHUTH TOT HEJIOCTATOK.
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Puc. 1.

ABTOp BBIpaXkaeT uckpenuiolo 6iaromapuocts B.B.KynpsiBuesy, mommepxkka
KOTOPOI'O c/lejlaja BO3MOXKHBIM IIPOBE/IEHHUE JTAHHOI'O HCCJIEe/I0BAHUS.

1. Jlormuyeckas cucrema “lckpa”

1.1. JlormyeckKmue IIpoIiecchbl

K kakoit 6b1 00s1aCTH HU OTHOCHJICS IIPOIECC PACCYKJICHUN, TEKYIee CO-
CTOSIHHE 9TOTO IIPOIIECCa XapaKTEPU3yeTCsl MHOKECTBOM PACCMATPUBAEMBIX

15



OObEKTOB 1 aHAJU3UPYEMbBIX CBsi3eil MexK Ty HuMU. Takoe cOCTOSHUE MOXKHO
UCYEPIBIBAIONNM 00PA30M OIUCATH COBOKYITHOCTHIO YTBEPKIEHNN HEKOTOPO-
ro JIOTUYECKOro si3bika. Kakue-To U3 9TuX yTBEPKIACHUIN Oy/IyT UCTUHHBIMH,
KaKne-TO — JIUIIb MPEIIOIOKEHUSIMI, KAKNe-TO U BOBce OyIyT chopMyin-
POBaHBI C IOMOIIHIO HEe OYEHb YETKUX MOHATHH. ITO HECYIIECTBEHHO, TaK
KaK BO BCEX ITUX CJIyUIasX OHU, BCE-TAKM, OYJ/IyT 3allUCAHBI HA JJOTTIECKOM
s3bIKe. PazymMeercst, TaKoil JIOTMYeCKHit KOHTEKCT IIPU HEOOXOIMMOCTH JI0JIZKEH
COIIPOBOXKIATHCsT HEJIOTUIECKOH yTOUHsIoIIel nadopMarmeit, opopMaeHHON
KaK KOMMEHTAPHUHU K JIOTHIeCKUM 00bekTaMm. Hampumep, MOryT yKa3bIBAThHCS
CTENeHN YBEPEHHOCTH, BEPOSITHOCTH, CCHUIKU Ha OUTMSIIBI U300paKeHU U Ha
dparMeHTs 3TUX OUTMAIOB, U T.I. JIormvyecKkuit KOHTEKCT OYJAeT UrparTh POJib
CTPYKTYPBI, CBA3YIOIIEN BCE 9TU HEJIOTMIECKUE IJIEMEHTHI B €/IMHOE IEJIOE.

B mporiecce paccyxkienunit JIorudecKuii KOHTEKCT W3MEHSIETCS: ITIPU BBIBO-
Jie CJIeICTBUIT B HETO 3aHOCSITCS HOBBIE JIEMEHTHI, CTapble BUIOM3MEHSIOTCS,
HEHYKHBIE 3JIEMEHTHI yJIAJISTIOTCS, IOCTynaeT HHMOPMAIIUs U3 BHEIITHENO MUPA,
[IPUHUMAIOTCS PEITEeHNsT O BHEITHUX PEAKITUIX, (PUKCUPYEMbIe KaK 9JIEMEHTBI
KOHTEKCTa, U T.J. BOBHUKAET CBOEro pojia JIOTHIECKUH aBTOMAT, COCTOTHUSIMU
KOTOPOTO CJIy?KaT JIOTUIeCKNe KOHTEKCTHI, a (PYHKIMS IePexo 0B 0Opa3oBaHa
OTPOMHBIM MHOXKECTBOM IIPUEMOB, aHAJU3UPYIONINX 3TU KOHTEKCTHI U U3Me-
naronux nx. IloBemenne Takoro aproMara u Oy/ieM HA3LIBATH JIOTUIECKUM
IIPOIIECCOM.

B KHHUI'€ OIIMCBhIBaEeTCd KOMIIbIOTepHa,ﬂ CI/ICTeMa, Hpe,ZLHaBHa‘{eHHaH 1l MO-
JIeJIMPOBAHMS JIOTUIECKUX ITPOIECCOB U IOJIyIMBINas HaszBaHue ‘Jlormaeckas
cucrema Vckpa”.

1.2. YcraHoBKa M 3aIlyCK JIOTUYECKOI CHUCTEMbBI

CKkavaTh MpOrpaMMy JOIHIeCKON cucTeMbl MOXKHO Ha caiiTe Kadenapsl MATHIC
MexaHUKO-MaTeMaTuieckoro daxysibrera MI'Y (intsys.msu.ru). Pazgen caiita
“Ucciienopanus — ABromarndeckuii pemaresin’. TaMm »ke MOXKHO CKavaTb
MoHorpaduio “KoMIbioTepHoe MOIeINPOBaHAE JOTHIECKUX IIPOIECCOB’ .

IIporpamma namnucana mox Windows. YToObl yCcTaHOBUTE €€, HY?KHO pa3ap-
xuBUpoOBaTh daitn logsyst.zip U PasMecTUThb MOJYyYECHHYIO JUPEKTOPHUIO B
[IPOU3BOJILHOM MeCTe Ha KOMIIbioTepe. PazmMep IUpeKTOprun HEBEJIUK — OKO-
go 500 MbB. @akTutvaeckn, mporpaMMa XPaHUTCS W UCHOJIHSETCS B IOUTH-
apXUBUPOBAHHOM BUJE, UYTO HECYIIECTBEHHO CKA3bIBAETCS HA €€ OLICTPOJICii-
cTBum. Masible pa3mMepsl IpOrpamMMbl He JOJIKHBI BBOJIIUTH B 3a0JIyKIICHIE —
00beM XpaHSIMUXCAd B HEll 3HAHUI U IPUEMOB OTPDOMEH.

Hukakux JOMOJIHUTE/BHBIX JefCTBUI 110 YyCTAHOBKE He TpedyeTcs. 3amycKaer-
cst mporpamma daitiom logsyst.exe. On npencraniser cobOl HHTEPIPETATOD
sizpika JIOC. Ha Besikuii cirydait, oapoOHO OMMIIEM JeWCTBHS [0 CO3AHUIO ee
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SIpJBIKa, Ha pabodueM croste. [IpaBoit KHOIKOM MBIIH BBI3LIBAETCST KOHTEKCTHOE
MEHIO, B KOTOpOM BbiOHpaercs myHKT “Cozaars”’, nasee — “Apiabik”’. Yepes
“O630p” HAXOIUTCs JIUPEKTOPUS, B KOTOPOI pa3MeIleHa CUCTeMa, BEIONPAaeTCs
daiin logsyst.exe, naxxumaercs OK, “Ilamee” u “T'otoo”.

CobcTBento, T Hava a 3TOTO H0CTaTOTHO. [IpuBemeM psi JOMOTHUTETBHBIX
cBeJieHU 0 qupekTopun cucremMbl. OCHOBHBIE (DaMJIbl CUCTEMBI XPAHSITCS B
nojmupekTopustx GEN,INF.LOS, TCH,TER,TXT,BIT. Ilogmupexkropust ALT
CIIy>KUT JJIsi PA3MEIIeHUusI B HEll ajibTePHATUBHON BEPCUU CUCTEMBI, €CJIN
HY>KHO IIePEHECTH U3 Hee KaKne-TO JIAHHBIE B OCHOBHYIO Bepcuio. [lomiupekTo-
pust COPY xpaHUT IIOCJIeIHIOI0 COXPAHEHHYIO KOIIUIO CHCTEMbI — Ha, CJIydail
HeoOpaTUMOIi TOPYN OCHOBHOI ee Bepcuu. upekropust FLS npencrapisier
coboit 6ydep /1T XpaHeHUsT TPOU3BOIBHBIX “ayKuX’ (HailjioB — B HEM OHHU
OyIyT JOCTYIHBI CUCTEME JIJIsi 9TeHUs U U3MEHEHMUSI.

C++ — aitsier ARIFM96, logsyst, polinom, RISUNOK, SHAHMATI, vich-
prog obpazyior npoekT logsyst.cbp 1yis KoMmiuisanuu nporpaMmMb logsyst.exe.
st KoMy ucioJib3osata beciarnast mwiargopma IDE Code::Blocks,
kommmiisitop GCC. Yrobwr passuBarsk maTepiperarop JIOCa, ux HyKHO
YCTAHOBUT.

1.3. BBosHas 3KCKypcus IO CUCTEME

Cucrema 1npeocTaBisier JOCTATOUHO 3(DPEKTUBHBIN PeniaTesb 3a/1a9 U3 pas-
JINYHBIX Pa3/e/I0B MATEMATHKHU U [TOKA3BIBAET IIPOIECC IMOUCKA PEIeHHs ‘10
maraMm”. Emte 25 jter Hasanm oHa MoIvia pemiarh “mo ImaraM’ 3aJ1adqd CTaH-
JIAPTHBIX 3aJIA9HUKOB 110 JIEMEHTAPHOM ajiredpe, U JIMIIb HEJABHO 3TO OBLIO
nosTopero C.Bombdpamom B ero cucreme “Maremaruka’. Cerosms cucrema
“Uckpa” yCIIENHO CHPAaB/IsIeTCsT CO CTAHJIAPTHBIMU 3aJ[a9d CPEeTHEN CJI0XK-
HOCTHU U3 CAMbIX Pa3HBIX Pa3/e/IOB: dJIEMEeHTapHas aJiredpa, IJIaHUMeTPUS,
MaTeMATHIECKHil anau3, nuddepeHiuaibible U HHTErpabHbIC YPABHEHUS,
aHAJIMTUIECKasl TeOMeTPHsl, KOMILUIEKCHBIN aHa nu3 U T.;1. VHOrma JaxkKe oHa
HabupaJia “IpoxoHbIe” HAJIIBL [0 BADUAHTAM BCTYIHUTEIbHOIO MTUChMEHHO-
ro dK3aMeHa Ha MexXaHuKo-maremarndeckuit pakyiabrer MI'Y. Bosee Toro,
YCIIENTHO peIajia 33/1a9u MUCbMEHHOIO BBIITYCKHOTO 9K3aMeHa (haKyJIbTeTa.

O,ZLHaKO, CHUCTEMa pa3BUBaJIaChb JIMIIb KaK WMHCTPYMEHT /JId U3YyYI€eHUsd JIO-
PUYECKHUX IIPOIECCOB. 1109TOMy HHMKaKHX ITOIBITOK CO3IJATh Ha €€ OCHOBE
MPOrPAMMHBIH IPOJIYKT JIJIsT MACCOBOI'O TIOJIb30BATEST HE MPEIITPUHUMAIOCH.
O1uM o0bsicHsieTcs n “OeiHbIi” Ha 1epBLIA B3MsL UHTEP@EHRC CUCTEMBI.
HecMoTrpst Ha ¢BOIO BHEIIHIOI HENPUTSI3aTEJIHLHOCTh, OH TEM He MeHee IIPO-
I1eJT MHOTOJIETHIOK ONTUMUBAINIO JIJIsI 0OeCIeYeHnsT MAKCUMAJIbHO OBICTPOroO
BBITIOJIHEHHST Pa3JIMIHbIX AeficTBuii. I[lepexon K Gosiee IPUBLIYHBIM “‘CTaHIAPT-
HBIM 3JIeMeHTaM nHTepdeiica JUIb 3aMe I Obl PaboTy.
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Opnako nepeiizieM K 9KCKypcun 1o cucreMe. [Ipu 3amycke ee Ha 9KpaHe MMOsiBJIs-
eTCsl TJIABHOE MEHIO — OeJIbIil TPSIMOYTOJILHUK, Pa3/Ie/ICHHbI BepTUKAJIbHBIMU
U FOPU3OHTAJILHBIMY JIMHUSAMU Ha JIBEHAIATH KJIETOK — YeThIpe I'OPU30HTAIb-
HBIE [TOJIOCHI IO TPY KJIETKU B T0JIOCE. AKTHUBAIUS KJIETKYU ITPOUCXOUT JIHOO
OJIHOKPATHBIM HAKATUEM JIEBON KHOIIKU MBIIITH, JTUO0 HaKATUEM KJIABUIII,
YKa3aHHON B KJIeTKe. B HazBaHUSIX KJIABUII UCIOJIb3yEeTCA TOTHKO KIUPUJIUIA.
Jly1st BBI30Ba KOHTEKCTHOI'O MEHIO B JIIOOOH cUTyaluu, KpoMe TJIABHOI'O MEHIO,
naxkumaercs F1. Vckirouenne eimHCTBEHHOE — TIPU paboTe B TEKCTOBOM pe-
JTaKTOpe KOHTEKCTHOE MeHIO BbI3biBaercst Haxkatuem Ctr-F1. IIpaBast kHOmKa
MBIIIHA OOBITHO UCIIOJIb3YETCsl JJIsl JIDYTUX IeJiell 1 KOHTEKCTHOTO MEHIO He
BBI3bIBAET.

PaCCMOTpI/IM HECKOJIBKO Hozgpo6Hee KJIETKH I'VIAaBHOI'O MCHIO:

1) Cnpasounuk o cucreme (F1). Haxkarue F1 nepesojur B orsiasienne
CIIPABOYHUKA IO CHCTEME.

3J1eCb yMECTHBI HECKOJIBKO CJIOB, OTHOCSTIIUXCS K JTFOOBIM OlJIABJIEHUSIM
cucrembl. [IyHKTBI orytaB/ieHnst poHyMepoBaHbl. Ecin mocsie Homepa
UJIeT 3aKPbIBAIOIIAasl CKOOKa, TO 9TOT IIyHKT COOTBETCTBYET BXOY B IIO/I-
MEHIO, €CJIH YK€ UJET TOYKA, TO IIyHKT KOHIEBO. Y TOOBI mepeMernarbest
[0 OIJIABJIEHUIO, JOCTATOYHO HUEThIPEX KJjaBuil Kypcopa. Kiasurru
“BBepx’ - “BHUZ” JIMOO KOJIECUKO MBI U3MEHSIIOT BBIACICHHBINA ITyHKT
orsapienusi. Kiasuima “Brpapo”’ JuO0 HaxKaThe JIEBOW KHOTKK MBITITH
Ha BBIOPAHHOM IIYHKTE HEPEBOJIUT B IIPOCMOTD €ro copepkumoro. s
BO3BPAIIEHNs CIYXKUT KJIABUIIA “BjeB0”. Kciaum HOMep IMyHKTa OrjiaBJie-
nus — mudpa, TO HaXKaTAE Ha 3TY IUMPY TOXKE MePEBEET B IPOCMOTP
COJIEP>KUMOTO IYHKTA. FC/n TeKylee MeHIO OTJIABJIEHUsI HE TIOMEIAeTCst
Ha 3KpaHe IeJIUKOM, TO JJIsi YCKOPEHHOH ero MPOKPYTKH MOXKHO HC-
noJib30oBaTh kKjiasumu “PageUp” u “PageDown”. Ilpu mosiHo# pokpyTKe
IIYHKTOB MEHIO B HAIIPABJ/IEHUU ‘BBEPX SKPAH MOXKET OKA3aThCs IIy-
CTBIM. DTO HE CTPAIITHO — OOPATHOH MPOKPYTKON MCUE3HYBIIHE ITYHKTHI
BO3BPAIIAIOTCS.

ComepkaHne CIpaBOIHUKA 0 CUCTEME JI0 HEKOTOPO CTEIeHn JIyOJIH-
pyer cojiep:kaHue JaHHOi KHuru. K ToMy ke, MHOTHE €ro pas3esibl
JyOJIUPYIOTCST IPYTUMHE CIIPABOYHBIME CPEJICTBAME CHCTEMBI, O KOTOPBIX
pedn moiimer masbire. [loaToMy MBI He Oy/IeM OCTAHABIUBATHLCS HA HEM
roapobHo. Iloxkastyit, Hanbosiee BOCTpeOOBAHHBIM ITYHKTOM OTJIABJIEHUS
CIPABOYHUKA CJIyKUT MyHKT “Popmysbubiii pegakTop”’. OH comepKuT
CBEJICHUSI O KJIABUINAX, UCIIOJIb3YEMbIX IPU Habope (HopMys B OOBIU-
HOM MaTeMaTudecKoii 3anucu. [Ipn areHnn TEKCTOB, TPEICTABICHHBIX B
CIPABOYHUKE, TPOKPYTKA BBEPX-BHU3 BBIMIOJIHSIETCS COOTBETCTBYOIIHU-

18



MU KJIABUIIIAME KYPCOPOB, KOJECUKOM MBIl u Kjasuinamu “‘PageUp”,
“PageDown”.

2) OrsaBiienue 3aja9HuKa (3).

3ajiaun, UCIOJIb30BAHHBIE [TPU OOYUIEHUHM CUCTEMbI, OOBITHO COXPAHSIOT-
¢ B ee 3aJ@dHUKe. DTO HE 3HAUUT, UITO 3AIIOMUHAIOTCS PEIIeHNs 38189
— 33IAYHUK HUCIOJIL3YETCs JIUITDb JIJIsT ITPOBEPKHU TOT'O, YTO HOBBIE TIpUe-
MBI HE HAPYIIAIOT ee CIOCOOHOCTH PeIaTh crapble 3aaadu. Konedno,
JJTST 3TOTO TMPUXOJINTCHA COXPAHATH OTBETHI 33/1a4 U JJAHHBIE O BPEMEHH,
3aTpaveHHOM Ha UX DellleHne (B CIeIUaIbHBIX eJINHUIAX, HE 3aBUCSIIHIX
0T BBIOOPA KOMIIBIOTEPA).

[Ipu nepexojie o kiauiie “3” momajgaeM B HEKOTOPBIH pa3/iest orJiaBiie-
HUs 3a/Ia9HMKa. BO3MOXKHO, HE KOPHEBOI, TaK KaK OrJIABJICHHUE 3AITOMU-
HaeT pas3jesl, B KOTOPOM HaxOJNJI0Ch B IIOCJTEJHAN pa3, ! IPU HOBTOPHOM
HUCHOJIL30BAHNM CPa3y IIEPEXOJUT B TOT IIYHKT YKa3aHHOI'O pa3lela,
KOTOPBIi ObLT BbIIE/eH. UTOOBI mepeifiT B KOPHEBOI ITYHKT, >KMEM Ha
KJIABHUIITY “KypCcOp BJIEBO”, ITOKA KapTUHKA HE CTaAOUIN3UPYETCsI.

B kopHEBOM MeHIO OTJIaBJIEHHUS 3aJIAUHUKA MEPEUNC/IEHBl PA3JIe/ibl —
“Jluckpernas maremaruka’, “‘Teopust MHOXKeCTB, “DiieMeHTApHAS aJI-
rebpa”’, u 1.1. Ilepememniasich Brirybb 9TUX pa3liesioB, B KOHIIE KOHIIOB
IPUXOIUM K “KOHIIEBOMY' MEHIO, B KOTOPOM HMEIOTCST TOJTHBKO KOHIIEBBIE
[IYHKTBI, IPUYEM II0CJIE KayKJIOr0 HOMEPa MJAYT TPU TUPE. JTH IIYHKTHI
CyThb OTJIeJIbHDBIE 38 IAUN.

Ecin maxkath Ha TAaKOM IyHKTE “KypCOp BIPaBO’, TO Ha SKPAHE IOSIBUT-
C YCJIOBHE COOTBETCTBYIONIEH 3a1a4M, PACIIOJIOXKEHHOE B BEpXHEH J4acTH
JKpaHa Me}Kﬂy JABYM TOPU30HTaJIbHBIMU JIMHUSAMU. ECHI/I OHO He6OJIb—
1I10€, TO HEIOCPEICTBEHHO IO, €ero HUXKHel JInHuel 6y1eT IpOpuCcOBAHO
ycaoBuUe, CieayoIeil 3amadn, u T.. Eciu 60Jbiioe — HUKHEN JTUHIN
BugHOo He Oyaer. DakTUdecKn, 3/1eCh MPOPUCOBaH (PpParMeHT “JIEHTHI
3ajaq” JjIst 33129 KOHIIEBOI'O MEHIO. DTY JIEHTY MOYKHO IPOKPYUINBATH
BBEPX-BHU3 COOTBETCTBYIONINMH KJIABUIIAMHU Kypcopa W KJIABUIIAMEI
“PageUp”, “PageDown”. Baxkno noHumarhb, 9T0 TEKyIel 3amadeii cau-
TaeTCsl Ta, BEPXHsIS OTIE/IONIAsT JIMHIS KOTOPO — caMasl BepPXHsis U3
[IPOPUCOBAHHBIX Ha SKpaHe. Ecan HayKaTh KJIABHIILY “Kypcop BJIEBO”,
TO BO3BpAIIEHUE TPOU30MIET K HOMEPY MEHIO, KOTOPBI COOTBETCTBYET
TekyIei 3aga4de. UToObI BECTH IPOKPYTKY JIEHTHI 3aJia9 TaKuM oOpa-
30M, YTO KazKJblil Iepexo/| MPUBOAUT K OUYepPeHON 3aade (BepXHsis
JIMHUST 331291 TIPU 9TOM MOHJIeT 110 BepXHel rpaHuIle SKpaHa), Hy?KHO
moJIb30BaThes Kiaasumamu “Ctr-kypcop Beepx” u “Ctr-xypcop BHEU3.
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[TogpobHo 0 TOM, KaK co3aBaTh HOBLIE 3aa4l, N3MEHATH CTapble U
3aIycKaTh UX perieHue, 0yaeT pacckasano jasiee. [loka 3ameTnm, 910
JIJIsT TIOJIyYeHUsT JIUIIb OTBEeTa Ha, TEeKYIIyIo 3ajady, 0e3 IOIaroBoi

TPACCUPOBKU €€ PElIeHus, CAYKUT KJIABHUIIA “0”; & JJis MOIIaroBoi Tpac-

CHPOBKH — KJIABHUIIA “p”, IpIYIeM OUepeIHOM IIar MpoOpUCOBBIBAETCS IIPHU
Haxkarun KJasumu Enter. s mosydenus: 6osiee mostHoi nadopMaimn

DM TPACCUPOBKE PEIEeHNs] NMEIOTCsI JOIOJIHATEIbHBIE BO3MOXKHOCTH.
Pemurs 3amaay (Ctr-3)

DTOT IMYHKT TJIABHOIO MEHIO IIpeijlaraeT CBOEro pojia ‘JIOTMIeCKUii
KaJIBKYJISITOP” JJIsi yCKOPEHHOI'0 BBOJA CTAHIAPTHLIX 33189 U IOJIY Y€HUsT
orBera Ha HuX. Harkarume xinasuiiu “Ctr-3” 1nepeBojauT B OrJIaBJIeHUE,
cojJiepKaliee KpaTKyio HHCTPYKIIUIO U IIepedeHb pasaeoB. [locie BBoma
3a/lauM ¥ HaXKaTusl Enter Ha SKpaHe IPOPUCOBBIBAETCS OTBET (ec/im
3aja9a He Oblia pernena, cuMBoa “oTkaz”). Cama 3amada cOXpaHsIeTcs B
pazzese KopueBoro MeHio 3amadnuka “‘Bydep” — “Ilocnennue 3amaxn’.
Ee Moxk#O b0 yaaauTh BMecTe ¢ OydepoM, Haxkas Kiaasuiry “Shift-o”,
Jinbo MepeHecTy B JAPYroi pasiesn 3ajgadnuka. [Ipu aToM ucnob3yorcs
OOBITHBIE CPEJCTBA PADOTHI C OIVIABJIEHUSIMHU, O KOTOPBIX Pedb IOi1eT
HIKE.

Ornasiienne Teopem (6)

Yepes maHHBIA MyHKT OCYIIECTBISETCS BXOJ, B OIVIABJIEHAE TEOPEM JIOI'H-
YECKOI CUCTEMbI. DTU TEOPEMbI IIPEICTABIIAIOT COO0 MCXOIHBIA MaTe-
puaJ JUist CO3/IaHusI IPUEMOB pemaTessd 3a1ad. [1pu mepexose K npueMmy
TeopeMa OOBIYHO ITpeobpas3yercst K BUJLY, YIOOHOMY JIJisi KOMITHJISIITUN.
[Ipu sTOM OHa MOXKET yTpPaTUTh JIOTUIECKYI0 KOPPEKTHOCTH, HO OC-
HOBaHHBI Ha Hell IpueM B pa3yMHBIX KOHTEKCTax Oyjer paborarh
6e301MOOIHO. YCIOBHO TEOPEMbBI CUCTEMBI MOXKHO Pa3IeInTh Ha JIBA
KJacca: ‘0a3ucHbIE” TeOpeMbI U3 YIeOHUKOB U “MPOU3BOIHBIE” TEOPEMBI,
110 KOTOPBIM CO3/IaI0TCsT NTpUeMbl. B SIBHOM BHJle TaKoe pasleseHue
HHTIE He 3a(UKCHPOBAHO.

BosnbmuHCcTBO TeopeM pacipejiesieHbl 110 TaK Ha3bIBAEMbBIM sidefikam
JIOTUYECKOI'O BLIBO/Ia — KOHIIEBBIM MCHIO OIJVIaBJICHM 6&3bI TeopeM,
B KOTOPBIX IIEPBBIA IIYHKT COJIEPXKUT MMEHHO Oa3UCHYIO TEOpEMY, a
oCTaJIbHbIE — CJIEJICTBUSI €6 M HEKOTOPBIX JApyrux Teopem. Cpen Takux
CJIEJICTBUI MOI'YT BCTpeYaThbCsd KaK 0a3MCHBIE TEOPEMBI, TaK U IIPOU3-
BoziHble. Pacno3Harh KOHIIEBOE MEHIO, IIPEJICTaBJISIIONIee co00i aueiiky
JIOTUYECKOTO BBIBOMA, MOXKHO HaxkaTueM “Ctr-u”’ mocje BbIIEJIEHNUsT €TI0
[IepBOro MyHKTa. B ciiyyae siuefiku MOsSBJISIETCsT HEKOTOPDINM HEIyCcToi

20



TEKCT, NHaYe — IIyCTON 9KpaH ¢ KypCOPOM B JIEBOM BepXHeM yTiy. B
oboux cirydasix BBIXOJ U3 IPOBEPKU — HaxkaTuem Hsc.

[Toce HaXKaTHsT B TJIABHOM MEHIO KJIABUIIHA “0” BOZHUKAET HEKOTOPHINM
pazzies1 oryiaBaeHns TeopeM. UTobObl ITONACTh B KOPHEBOE MEHIO OIJIaB-
JIEHWSI, HECKOJIBKO pa3 HasKUMAaeTcsl “Kypcop BJIeBO”. 37ech IpUBEIEH
CIIICOK Pa3JiesioB, B KOTOPBHIX CPOPMUPOBAHBI TEOPEMbI — BILJIOTH 0
pazaena “Chopapb’, HAUUHAS ¢ KOTOPOTO UJIYT yKe JTaHHbIE TEXHUIe-
CKOTr'o XapakTepa. B 0CHOBHOM, IpyIIIIPOBKa TEOPEM IPHUIEPKIBACTCS
“IpeaMeTHOr0” IPUHITUIA — TI0 KJIOUYEBOMY MOHATHUIO, BCTPEUIAIONIEMYCSsI
B TeopeMe.

B Ka»k10M KOHIIEBOM IIYHKTE OIJIABJIEHUsI TEOPEM MOI'YT Pa3MeIlaTbCs
HECKOJIBKO TeopeM, XOTsI 0OBIYHO — €IMHCTBEHHAas1 TeopeMa. Eciau Teo-
PEM HECKOJIBKO, TO IEPEXOIbl MEXK/Y HUMHM BBIIOJIHSAIOTCS KIABUIIAMEI
“Kypcop BBepx’ - “Kypcop BHu3 .

[Tpu BXOJIe B KOHIIEBOI MYHKT OTJIABJIEHUS B BEPXHEH YaCTH 9KpaHa OKa-
3bIBAETCs IIPOpUCOBaHa TeopeMa. 1o Hell IpoBeeHa rOPU30HTAJbHAST
qepTa, U Jajiee — CIIMCOK XapaKTepUCTUK TeopeMbl. 1o aTuM cmckom
TOXKe TTPOBEJIeHA TOPU3OHTAIBHAS TepTa. Kesm oHa 3emenast, To mporie-
JIypa JIOTUIECKOT'O BBIBOA Y Ke 0DydeHa “OTKPLIBATHL 3Ty TEOPEMY KaK
CJIEJICTBUE TIEPBOil TEOPEMBI STIYEHKU BBIBOJIA, €CJIM YepHAsT — ITOKa He
obydJena.

OrnaBiienne npuemos (r)

OF.HaB.HeHI/Ie IIprueMOB OTHOCUTC JIMIIb K TEM IIpueMaM, KOTOPbIE 3a/1aHbI
na sspike TEHOJIOT, kak TeopeMa, CHaGKEHHAsS arOPATME3HPYIOIei
pasmetkoii. Haxkarue xkmaBuiiim ‘T’ epeBOJIUT B HEKOTOPLIH pas3iesn
orsiaByieHnsi. HakmMmasi HECKOJIBKO pa3 KJIABUIILY ‘KypCcop BJIEBO”, OT
HEro cJjieJlyer nepeiitu K kopaesoMy Menio. Ilocimennue pasaenst “Apxus”
u “Bydep”’ umeror TexumuecKuii xapakTep. B HUX perucTpupyroTcs
aBTOMATUYECKU CIreHEPUPOBAHHBIE, J10OaBIEHHbIE, N3MEHEHHBIE W YA~
JleHHbIe pueMbl. Kak u Teopembl, IpUeMbl CTPYIIITHPOBAHBI CHAYAJIA 110

pasjiesiaM, a 3aTeM, B OCHOBHOM, 10 “TIpEJIMETHOMY’ ITPUHIIHILY.

[Ipu BxO/Ie B KOHIIEBOI IIYHKT OIJIAB/IEHUs HA IKPaHE MPOPUCOBLIBACTCS
OTMCaHUe TPUEMa B BIJIE TEOPEMBI, CHADXKEHHONH HEKOTOPOH JTOTIOTHH-
TeJIbHOI PAa3MeTKOM, MO3BOJISIFOIIENH KOMITUJISITOPY CO3/IaTh MCIIOJIHSIE-
MyIo nporpammy npuema Ha s3bike JIOC. DiieMeHThI 9TOI pa3zMeTKu
OTJIEJIEHBI OT T€OPEMBI U JPYT OT JPyra TOPU30HTAJBHBIMU JIMHUSIMU.
[Tonpobree o HuUX OymeT paccKa3zaHO B IJIaBe, IMOCBAIICHHON SI3BIKY

'EHOJIOT.
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B omHOM m TOM »Ke KOHIIEBOM TIYHKTE OTJIABJICHUST MOXKET PACIOJa-
raThCsl HECKOJIBKO TPUEeMOB. [lepexopl MexK Iy HUME OCYIIECTBJISIFOTCSI
KJIABHUIIAME “Kypcop BBepx - “Kypcop BHHU3'.

Eciu ¢ npuemom cBsizaH ero UCTOYHUK — TeopeMa u3 H6a3bl TEOPEM, TO

naxkarue kiapuim “Ctr-F9” nepesesier B mpocMOTp 9TOTO UCTOTHUKA.

st Bo3BpalieHus: B 0a3y MPUEMOB HYKHO HayKaTbh, HAXOJSCH B IIPO-
[y}

CMOTpPE TEOPEMBI, KJIABHUIIY “II’, 3aTeM IIPU IOMOIIHU “Kypcop BBepx’ -
“Kypcop BHEH3” BBIOpPATh HYKXKHBIM IIpueM u HaxKaTh Enter.

Kak yxe ormedasioch, TeopemMa rpreMa OObIMHO OTJINYAETCH OT TEope-
MBI — OTOPACBIBAIOTCS AHTEIE/IEHTHI, 32BEIOMO UCTUHHBIE B PA3yMHBIX
KOHTEKCTaX, J00aBJIAIOTCS BCIOMOTaTeIbHble 0003HAYEHUsI, CO3IAI0TCS
AHTEIE/IEHTHI JIJIsd OOpAIlleHnsT K TeM WJIM WHBIM IIPOIEypaM, U T.II.
Nubivu cioBaMu, TeopeMa mpremMa — 9TO Y2Ke JIEMEHT S3bIKa IIPOrPaM-
vupoBanusg 'EHOJIOT, a He jiormvecku KOppEKTHAS TEOPEMA.

Yrobbl mepefitu oT mpocMoTpa onucanus npuema Ha a3vike 'EHOJIOT
K €ro MCHoJbHsieMoil nporpamMe Ha si3bike JIOC, naxkumaercs Home.
Bossparrenue K jjannomy onucanuto, u3 jiroboit rouku JIOC-nporpaMmel,
ocyitecTBiseTca Haxkatuem End.

Ornasienue nporpaMm (i)

OrJyiaBjieHne IporpaMM MO3BOJISIET OBICTPO HAXOIUTH Pa3/IMIHbIE (Dpar-
menTsl JIOC-mporpaMm peraresisi U MEPEXOJIUTb K IIPOCMOTPY ITHUX
dparmenTos. Ilepexos 1o kyiaBuiie “Kypcop BIIPaBo’ Ha BHIOPAHHOM
KOHIIEBOM IIYHKTE OTJIaBJIEHU IepeBoauT B mpocMorp dpparmenTa JIOC-
nporpaMmbl. [Ipu 9moM 10JIyOBIM IIBETOM OY/I€T BBIJIEJIEH OLEPATOP BUIA
“npuem(N)” — KOHTpOJIbHAS TOYKA, CO3JAHHAS B IPOTPAMME JIJIsI CO-
3JIaHUs CCBIJIKU U3 OIVIABJICHUS ITporpaMm. UTOOBI BEPHYTHCSA B TOT K€
IIYHKT OIVIABJIEHUS IIPOrPAMM, JIOCTATOIHO HaxkaTh “End”.

3aMeTuM, 4TO OIJIABJIECHHUE IIPOIPAMM HE 3aTParuBaeT IIPUEMbI PEIlla-
tesst, 3aganabie Ha 'EHOJIOI'e. Ha ero mosio ocraercs Jiminb MaJiasi
JacTh IIPUEMOB, peajn30BaHHbIX HemocpeacTeerHo Ha JIOCe, a Takxke
pa3HOOOpa3HbIE IMPOIEAYPhl TEXHUIECKOI0 XapaKTepa — UHTederCh,
PEIAaKTOPbI IPOIPAMM, KOMIIUJISATOPBL U T.I1.

B KOHIEBBIX IIYHKTaX OIVIaBJIEHUA IIPOT'PaMM COJ/JIEp2KaTCd KpaTKue
MOSICHEHUS JieiicTBuil coorBeTcTByOIMIEero yaactka JIOC-mporpamMmel.
YdacTKu, OTHOCSIIIECS K OJHON U TOi 2Ke IporpamMme uin ee 0JIOKY,
cobpaHbl B IOApas3en oriasaeHns. TakuM oopa3om, (haKTHUIECKH OTJIaB-
JIEHWE MPOrpaMM — 39TO OIJIaBJIeHHE KOMMEHTAPUEB K IIPOrpaMMaM,
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9TO-TO BPOJIE JIPEBOBUJIHON apXUTEKTYPhI 3TUX IIPOTrPpaMM, ‘HABUCAIO-

299

et

HAJT HUMHU KaK CBO€OOpa3HbIe cTpouTeabHble Jieca. OHO yIpormaer

oraKy u passurue nporpamm JIOCa.

IlepeunciauM oCHOBHBIE pa3esbl KOPHEBOI'O MEHIO OIJIABJIEHUS IPO-
rpaMM:

a)

)

[Tpuemsbr permaressi. 31ech COOpPaHbI Te IPUEMBbI PeIraTess 3a1ad,
KOTOpbIe peasim3oBaHbl HenocpeacTeerno Ha JIOCe, 6e3 yuacTus
I'EHOJIOTIa. Ux mgoJist B 00IIIeii Macce MIPUEMOB PelaTesisi HeBeJIu-
ka. Kak mpasuiio, 3T0 npueMbl OOIIEJIOrIIeCKOr0 XapaKTepa, He
CBA3aHHbIEC C KOHKPETHBIMHU IITPEIMETHBIMU O6HaCT§[MI/I.

Penakrop JIOCa. [Iporpammbl naTepdeiica peakTopa MpueMoB
JIOCa u ero BCioMoraTeIbHBIX OIIEPATOPOB.

Omnarauk JIOCa. IIporpammer otnasrauka JIOCa, mo3Bodisitoniue
yCTaHABJIMBATH IIPEPBIBAHUS IIPU OTJIAJKE U AHAJU3UPOBATE TEKY-
muil KaJap OTJIAJIKU.

Penakrop 'EHOJIOT a. IIporpammer mpocmorpa mpuemos 'EHO-
JIOT'a u ux peaKTUPOBAHUS.

Kommnunsrop 'EHOJIOTa. ITporpammer kommuisitopa I'EHOJIO-
I'a, mpeobpasytomiero onncanne npuema va [EHOJIOTe (T.e. Teo-
pemy, CHaOXKEHHYIO0 YKa3aTe/IsIMU ee aJIlOPUTMU3AIIUN) B UCIIOJIHSI-
emyto nporpammy Ha JIOCe.

Baza teopem. IIporpamMmbl, mo3BOJIAONIE TPOCMATPUBATE TEO-
pembl, 100aBISITh, yAAJIATL U U3MEHATHh uX. [IporpaMMbl, compo-
BOXK/IAIOIINE TEOPEMbI XapPaKTEPUCTUKAMY, HEOOXOIUMBIMU JJIsi
co3anus mpueMoB. IIporpaMMbl, pean3yoniue JIOrnIecKuil Bbi-
BOJI B 6a3e TeopeM, OpUEHTUPOBAHHbII HA CO3/IaHNE HOBBIX IPUEMOB.
[Iporpammel crienudukaTopa, OIMPEIeIAONIe 0 TEOPEME U €€ Xa-
PaKTEPUCTHUKE CIUCOK BO3MOXKHBIX IeJIell U CIIOCODOB ITPUMEHEHUsI
TeopeMbl (crienuduKaIyi IpUeMoB).

Cunres nmpuemoB. B aToMm pazzere comepkaTcs:

— OrnaBjienue TunoB nprueMoB. GaKTUIECKH, ITO OrJIABJIEHHE
s3bika “Jlormuecknit accembiiep”. Kakapiit KOHIIEBO# TTyHKT
JIAHHOI BETBU OTJIABJIEHUsI IPOTPAMM IIPUKPEILIEH K IIPOrpaM-
Me, MHUIUUPYoleil co3anue onucanue npuema na 'EHO-
JIOT'e 1o ero THIly 1 COMPOBOXKIAIOIINUM THII JIAHHBIM (T.€. 110
crienupUKAIIH TIPUEMA).

— IIporpamma, mMO3BOJISIONIAST TIPOCMOTPETD BCE TMPUEMBI 3a,IaH-
HOTO THIa, UMeloruecs: B cucreme. OHa 3amyCcKaeTcss U3 IPo-
CMOTpPa KOHITEBOTOO MYyHKTa OTJIABJICHUST THIIOB ITPUEMOB Ha-

JKaTueMm KJjasuimun ‘i’

23



[Iporpamma, 0GHOBJISIIOIIAS CIIMCOK CCHIJIOK HA IPUEMbI 3aJIaH-
HBIX THUIIOB IIyTEM IOJTHOTO CKAHUPOBaHUs 0a3bl ITPUEMOB.

IIporpaMma KOMIMJISITOPa CHEIU(PUKAINIA, CO3/IAIO0IIAsT OINCA-
nue npuema Ha 'EHOJIOIe no ero cuenudukanun. Obparre-
HUe K Hell IPOMCXOIUT U3 IPOrPaMM, CBA3AHHLIX ¢ KOHIIEBLIME
HyHKT&MI/I OIVIaBJICHUs TUIIOB IIPUEMOB.

[Tporpammer nHTEPEHCOB, MTO3BOJISIONAX TPOTECTUPOBATH
co3/Ianue CrenuduKaImii o TeKyIeil TeopeMbl U3 0a3bl TEO-
pembl, cuaresuposars npueMbl 'EHOJIOa o otnenbHBIM
TaKUM clenudukanusaM 1 ckoMnuimposarh ux Ha JIOC. Pe-
3yJIBTaThl COXPAHSIOTCS B Oydepe 6a3bl MPpUEMOB.

[IporpaMMbI TOJTHOTO IHKJIa F€HEPATOPA MPUEMOB. DTOT T'eHe-
PATOP 3allyCKAETCs U3 MPOCMOTPA HEKOTOPOI TEOPEMbI, XPaHsi-
meiicss B 6ase TeopeM. IIpeqnpuanmaercst obpaleHne K mpoIie-
JIype BBIBOJIA CJIEJICTBHUIl JIAHHOU TEOPEMBbI, MPEICTABJISIOIINX
WHTEpeC st co3aannsd npuemMoB. Jisa KaxKmoi mory IeHHOM
TEOPEMBI CO3AI0TCsI CIIENU(PUKAIINN IIPUEMOB, OHI KOMIIUJIUPY-
torcst B onmcanust mpueMoB ' EHOJIOIa, Te — B iporpaMmbl Ha
JIOCe. Jlj1s1 KaxK0ro TaKoro IprueMa reHepUpPyeTCcsl TECTOBBIIA
IpuMep, MPOBEPAIONINN, ITO CO3aHHBIN PpUEM He U30LITOUYCH
— He CBOIUTCs K paboTe yKe MMEBIIUXCst IpreMoB. IIpore-
e oTOOp MPUEMBI MTOIBEPTAIOTCsI JOBOJKE 10 38 JaUHUKY —
IIPOUCXOIUT OJHA WU HECKOJIBLKO ITOJHBIX MIPOKPYTOK IHKJIA
PeIlleHusI ero 3aJ1a4, B IPOIECCe KOTOPBIX BBISIBJISIFOTCS U KOP-
PEKTHPYIOTCS HOBLIE ITPUEMBI, OPTSIIIIAE PElIeHne “‘CTapbix’
3aja4. HakoHerr, Bce IpoIeime TeCTUpOBaHUuEe ITPUEMBI Pe-
TUCTPHUPYIOTCS B pas3fese “Apxus” oryiaBjieHnst 6a3bl IPUEMOB,
IJle OHM PacIpele/IsiioTCs 110 pe3y/ibTaraM JTOBOIKH.

3aMeTnM, 9TO MPOKPYTKH 110 3aJaTHUKY U ITUKJIBI KOPPEK-
[IUU [IPUEMOB UPE3BBIYANHO TPYI0eMKH. dTOOBI OHYM BBITIOJIHSI-
JIMCH 32 pa3yMHOe BpeMs (He CBBIIIEe OJJHOIO — JBYX JIECSTKOB
MUHYT), IPUXOJAUTCS MPUOEraTh K PaclapaljIeINBAaHIIO Bbl-
qucyiennit. KparHocTh pacnapaJuie/imBaHus MOKHO BBIOUDATH
IPOW3BOJILHYIO. BripodeMm, make Ha 24-IIOTOYHOM ITPOIECCO-
P€ BBIUUCJIEHUST YCKOPSIIOTCS OTHIONL He B 24 pa3za. [Tosromy
[IPEJyCMOTPEHA MTapaJlIe/ibHast IPOKPYTKA HA 2-X WA 3-X KOM-
bIOTEpaX, COEIMHEHHBIX B JIOKAJIBHYIO ceThb. [Ipu pacnapasiie-
JINBAHUU 3aIIyCKAIOTCS COBEPINEHHO HE3aBUCUMBIE ITOJIHBIE KO-
AU TTPOTPAMMBI JIOTUYECKON CHCTEMbI, KOTOPBIM MEPEIAIOTCS
pasimunbie 3aanus. [1o 3aBepiernn mx pabOThI Pe3y/IbLTATEI
[IepeIaloTca B “OCHOBHYIO  KOIHUIO, I'e 00beIMHSIOTCSI.
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)

Amnanusarop pemrennii. Pemarens 3a1a4 IOKa3bIBAET 10 IIAraM
JIMIIIB ITPOIECC IMONCKa PEIIeHMNAd. OH MOZKET CO/IepzKaTb MHOXKe-
CTBO JIMIITHUX JeicTBril. YTOObI OTOPOCUTD WX W ITOKA3aTh JIUIIh
TO, YTO HY?KHO, CO3JaHa IporpaMmMa aHajn3aropa pemrenuii. Oma
COXpaHsIeT IIPOTOKOJI IIPOIIECCa MTONCKA PEIeHnsT 1 00padaThIBAET
€ro, yJaJids IIard, He MCIOJIb30BAaHHbBIE B IEINOYKE JIOTUIECKIX
IIePexoI0B OT IMOCTAHOBKH 3aia4n K oTBeTy. Pabora Haa aHajn-
3aTOPOM peIleHnl HAaXOAMTCsI B CAaMOM HadvaJje, U II0 CYIIECTBY
OH OPHUEHTUPOBaH IIOKa TOJBKO Ha IIJITaHMMETPpHUYIeCKHe 3aJa9IH. B
JAHHOM pa3zjiesie OrJIaBJIeHUs IPOTPAMM IIPEICTABIECHBI IIPrpaM-
MbI, 00eCTIeUNBAOIIIEe COCTABIEHNE TTPOTOKOJIA PEIeHNST 3a 1A,
naTEpdEic ero MpocMoOTpa U MPOCTEUIITYIO OITUMHUIAIIHIO.

WNarepdeiic ornasiennit. Jjisi paboThl ¢ IpueMaMu, TEOPEeMaMH,
IIporpaMMaMi ¥ MHOI'MM JIDYTHM HUCIIOJIb3yeTCd OJIHa U Ta Ke
nporieypa “orsapjerune”’. OHa MO3BOJISIET HE TOJIBKO POCMATPHU-
BaTh U U3MEHSITh YKa3aHHBIE PA3/IeJibl, HO U 3aIlyCKATh Pa3/IMIHbIE
[IPOLIEYPBI, CBA3aHHbIe ¢ HuMU. [lo cyIecTBy, oryiaBjieHus — yHU-
BEpCAJILHBIN “TIYJILT yIPABIEHUST , UCIOJIb3YEMbIil B JIOTUIECKO
cucTeMe.

B paznese cosiepkaTcst cChbUIKA HA OJIOKHM ITPOrPAMMBbI, peasn3y-
IoIue OCHOBHBIE JeficTBust uutepdeiica oryasiaenuii. BrupoueMm,
9acTh TAKUX JIEWCTBUI BbIHECEHA B JIPDYTUE PA3/IEJIbl OIVIABICHUS
porpamm, 6oJiee Jjisi HUX TIOJIXO/ISIIITE.

Nurepdeiic npocmoTpa u peakTupoBanus 3aad. B cBsa3u ¢ 3a1a-
YaM¥ CO3JAHBI JIBa MMOYTH HE3ABUCHUMBIX JPYT OT JApyra uaTepdeii-
ca.

[Tepsbiit u3 HUx (oneparop “crumcok3ajad’) MpeIHA3HAYEH JJIst
MIPOCMOTPA, ‘JIEHTHI 38787 KOHIIEBOT'O pas3eia 3aJadHnka. 11pn me-
pexojie oT JFO0r0 KOHIIEBOI'O IIYHKTA JAHHOTO Pa3/Ielia, Mo KJIABHUIIEe
“Kypcop BIpaBo’ B BEPXHEN YaCTU IKPaAHA IOSB/ISIETCS TPOPUCOBKA
cooTBeTcTBYIOMEN 3a1a4u. 11py OMOIIY BEpTUKAJIBHBIX KyPCOPOB
MOYKHO IEPEXOJINTH K IMPOCMOTPY JAPYTHUX 33184 pasiesa — HaJ
TeKylIeil 3agadeit mbo 1o Heil. B pasiese mpeacraBiieHbl IIyHK-
ThI, ObecreYnBaloe HHTEPGEc TPOCMOTPa U PeIaKTUPOBAHUSI
JIEHTBI 32184, & TaK»Ke 3allyCK PeIleHNs] BLIOPAHHON 3a/1a1M.

Bropoit unarepdeiic (oneparop “nenbagad’) mpegHasHAYCH IS
IIPOCMOTPa aHAJOIUYHBIM 00PA30M YCTPOEHHOH JIEHTHI 33144, OT-
pazkaroreil TeKyIuii MOMEHT pellieHust BhIOpaHHoit 3a1a4uu. Camast
BEPXHss 33JIa4a ITOH JIEHTBI — Ta, KOTOpas ObLia BhIOpaHa B
3asiavnuKe Jjis perenns. Hike nyer ee nojajiaga, jgajiee — 0/
3a/1a4a 110/13a4a491, U T.JI. BIUIOTH JI0 TEKYyIlell pelnraeMoil 3a/1a4u.
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[Tom Tekyrteit 3ama1ueit OOBITHO TPOPUCOBBIBAECTCS OMUCAHUE Te-
KYIIEro JefCTBUsI, BBIIOJISIEMOTo cucremoit. HOra mojr Takum
ONMCAHNEM Pa3MEIAloTCs Kaapbl OOpaIeHuii K BCIOMOTaTeIbHBIM
3ajlavaM, PEIeHHBIM JIJIsi BBITOJIHEHUs JeiicTBust. [Ilpu Heobxo-
JMOCTH MOYKHO TIO TITaraM MPOCMATPUBATD XOJ, PEIEHMsST TAKIX
BCIIOMOTaTeIbHBIX 3a/a4. B pasjesie npejcTaBieHbl MyHKThI, 00ec-
HevYnBalone nHTepdeiic MpocMoTpa TEKYIIei JeHTH 3a1a4 (“riernu
zagaq”), Beixoj B oyiagunk JIOCa u yecraHOBKY npepbIBaHMIA.

a) Wurepdeiic mpocMoTpa u peakTupoBanus HHGOPMAIMOHHBIX 610~
KOB. IIporpaMmsbr “rexantdeckoro”’ naTepdeiica, MO3BOISIOMIETO
BPYYHYIO PEeIaKTHPOBATh HEIpOorpaMMHBbIE (hailyibl JIOrHmIecKOoi
CUCTEMBI Ha HUKHEM ypOBHe. O6bILIHO HCHOHBSyeTCH JJIgd UCITpaB-
JIEHWSI UCIIOPYEHHBIX JAHHBIX.

M) O6mmii unrepdeiic. [Tporpammbl, obciryzkuBatomme GyHKIMOHI-
POBaHUE TJIABHOI'O MEHIO CHCTEMBbI, YCTAHABIHBAIONINE PA3IMIHBIE
001IIe TApaAMEeTPBI, PeTaKTUPYIONTHe MIPUQTH U CJIOBAPH CHCTEMBI,
" T.II

H) Bcenomorarenbubie nporenypbl uarepdeiicos. IIporpammbr dhop-
MYJILHOT'O, TEKCTOBOT'O, TEKCT(POPMYJIHLHOIO U I'€OMETPUIECKOrO
pemakTopoB. IIpocMoTp apeBoBUIHBIX CTPYKTYP AaHHBIX JIOCa,
IpOrpaMMbl OJIOKOB JIUaJIOTa, MPOrpaMMBbl I paboThl ¢ Trpadu-
KamMu u ourmamamu. [IporpamMMbr /sl TPOPUCOBKY IIAXMATHBIX
nosunuit. U T.i1. Bee 910 — BeomorareibHbIE IPOIEAY P, 0Oparie-
HIE K KOTOPBIM BO3MOXKHO U3 CAMBIX Pa3JIMIHBIX TOYEK CUCTEMBI.

0) Tekcrosbiii anasmzarop. I[IporpaMmbl OCHOBHBIX OJIOKOB TEKCTO-
BOTO aHajm3aTopa: uTeHme (pasbl, MopdoorniecKuii pasbop,
CUHTAKCUIECKUI pa3bop, OTOXKIeCTBIEHNE OOBEKTOB U JIEHCTBUIA,
YIOMUHAEMBIX B TEKCTE, CO3/I[aHUE JIOIMYECKOI'O IOJICTPOYHUKA
dpasbl, obpallieHne K 3aja9aM, aHAJTU3UPYIOMIUM JJOTHIECKU 110/
CTPOYHUK.

n) Unrepdeiic ynpomennoro Beoga 3a1aan. [Iporpammel, BoccTanas-
JIMBAIOIIHE [IOJIHOE OIUCAHKE 3aa4d 10 €€ TUILY U COKPAaIeHHbIM
BXOJHBLIM JJaHHBIM.

7) Pecypcol n ycranosku (p)

Bxom, B mogMeH O IIIaBHOTO MEHIO, TTO3BOJISIONIEE BBITOTHATD CJIELYIOIIHE
JIEMCTBUS:

a) IIpocmaTpuBaTh JOrm9YecKre CHMBOJIBI CHCTEMBI, YIIOPSIOYCHHBIE
IO HOMEPAaM.
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8)

6) IIpocmaTpuBarh JOrmYecKue CHMBOJIBI CHCTEMBbI, YIIOPST0YCHHBIE
1o aJjihaBuTy.

B) BBO,ZLI/ITI) Ha3BaHUA HOBBIX CHUMBOJIOB, YIAJATH Ja100 U3MEHATH
CTapble Ha3BaHUA.

r) Omnpefensarh HazBaHUE JIOTHIECKOIO CHMBOJIA IO €r0 HOMEPY JI0o,
HAOOPOT, HOMED CUMBOJIA (B TOM YHCJIE MECTHAAIATUPUIHBII) 110
€ro Ha3BaHMUIO.

1) IonosHsaTh ci0Baph TEKCTOrO aHaM3aTopa (KOPHU CJIOB, OKOHYA~
Hust, cybOUKCH U UX KOJUPOBAHKE JIOTUIECKUMU CUMBOJIAMH ).

e) Beibupars TOUKy BXOJja IIpH 3allyCKe CHCTEMBI (IVIABHOE MEHIO
60 3aa9HNUK MO0 CIPABOYHUK II0 CUCTEME)

k) Bpibuparb pasMepbl OKHa CUCTEMBI.

3) IlpocmarpuBaTh U peaKTHPOBATH NH(MOPMAIMOHHBIE OJIOKH CHCTE-
MbI Ha HUKHEM ypOBHE (OOBIYHO UCIOJIL3YETCs JIJIsl UCIPABJICHUST
9TUX OJIOKOB).

n) PenakTupoBarh KOHTEKCTHBIE MEHIO, U3BJIeKaemble 110 F1.
K) Vsmensith mpudrhl cucremsl.

J1) Boibupars napamerpsl pacnapaJiie/IMBaHus MPH TPOKPYTKaX.

YiorHenne n3MeHeHHbIX daitios (y). IIpu n3menennsx B mporpamm-
HbIX 1 UHGOPMAIMOHHBIX dailjlax CUCTEMbl cTapas Bepcus dpparMeHTa
IIOMEYAeTCsT KaK HEUCIIOJIb3yeMasi, 8 HOBasi BEPCUs 3TOTO (hpparMeHTa
JIOIIUCBIBAETCS B KOHIIE (bajiyia, IpUIeM CChLIKA HA HEE MPOUCXOIUT de-
pe3 crapyro Bepcuio. JIaHHBIN IyHKT nHTEpdEiica 3a11ycKaeT IpoIeLypy
UCKJIIOYEHUS yIAJEHHBIX CTAPbIX BEPCHIl IIyTEeM IMIOJTHOTO II€PENUChIBa-
HUsI COIEP’KUMOTO BCEX M3MEHEHHBIX (DalljIOB CUCTEMbI U HEOOXOIUMOI
epeaapecanuu. Pekomernayercs rnpuberars K HeMy modvaiie. PeagbHast
MIPAKTUKA — MEPEeJ] KaXKJIbIM BBIXOIOM U3 CHCTEMBI.

Coxpanenne kormii ¢aitinos (x). Yrobbl MOXKHO OBLIIO BOCCTAHOBUTH
UCIIOPYEHHYIO BEPCHIO CUCTEMBI, HEOOXOMIMO PEryJIpHO COPachIBaTh e
TekyInee cocrosiane B noaupekroputo COPY. D10 u npoucxoaur npu
BBIOOpE JAHHOTO ITyHKTa ITIaBHOTO MeHIO. [IpenBapuTesnsHo mposepsaercs
LIeJIOCTHOCTD Bepcuu. Ecim oHa HapylleHa, KOIIUPOBAHUE He IIPOUCXOIHT,
a peaJu3yeTcs HeMeJ[JIeHHBIH BBIXOJ, U3 CHCTEMBI.

Pexomeniyercs movaine yujaoTHATH U3MEHEHHbIE (hailyibl U cpa3y XKe Co-
XPpaHsITh UX KOmuu. Tak Kak CHCTEMa XPAHUTCS B C2KATOM BHJIE, DEMOHT
ee MCIIOPYEHHBIX (ailjIoB OKA3LIBACTCS UPE3BLIYANHO CJIOXKHON 3a1ateil.
Ha npakTuke 37eCh BIPyUIaeT TOJBKO U3BJIEUEHUE MIPEIBIIYINEH Bepcuu
u3 pupekropuun COPY. Kcrarn, 570 MOXKHO J€/1aTh, HE BBIXOIS U3
cucrembl. Jlocrarouno HaxkaTh u3 riapHoro Mento “Ctr-Backspace”.
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10) IIpocmoTp mporpamMmbl JIOTHYECKOTO CUMBOJIA, (11).

[Toce maxkaTust KjaaBuiu “r’ B OOBEIEHHOM CHUHEH PAMKON OKHE IOsiB-
JISIETCsl KYPCOP TEKCTOBOTO PeJIAKTOpa. BBOIUTCsT HA3BAHUE JIOTTIECKOTO
CUMBOJIa, HaXKUMaeTcst Enter, u mpoucxoquT mepexoji B IPOCMOTD KOP-
meporo ¢gparmenta JIOC-miporpamMmbl JaHHOTO cuMBoOJIa. [yt TpoObI
MOXKHO BBECTH CHMBOJI ‘paBHO’. lajiee KJIaBHUITAMHU KypPCOPOB MOXK-
HO IIEPEMEIIATHCs 10 BCEMY JiepeBy (pparMeHTOB JAHHON ITPOrpaMMBbL:
KyPCOPBI BIIPaBO-BJIEBO 00ECHEYUUBAIOT BLIOOD HYXKHOI'O IIepexoia K
nozparMenTy (BBIIEICH YKEITHIM IIBETOM); KypCOp BHU3 - BXOJ B
o parMenT, Kypcop BBepX - Bo3BpaillieHne B Hajiparment. Kpome
[IPOCMOTPA IIPOIPAMMBI, MOXKHO €€ PeJJAKTUPOBATD.

11) Hupexropust FLS (). Yrobbr jlorndeckast cucreMa MMesa JOCTYII K
“qykomy” daliyty Tpou3BOJbHOrO opMaTa, ITOT (hailyl cieayeT momMe-
cruth B nojpupekToputo FLS mupexkropun cucremsr. [locie HaxkaTust
“n” mosiBjsieTcst orsiaBienne noggupekropun FLS. Ilpun Bxome B KoHIle-

BOIl ITyHKT OTJiaBJieHUsI (aill IPOPUCOBBIBAETCSI B IIIECTHAIIATHPUITHOM

Jbo TekcToBOM popMmarax. [Ipn HeoOXOIUMOCTH €ro MOXKHO PEIaKTHU-

poBatb. IToka mupexkropusi FLS ncnosb3oBaiach TOIBKO Ui PYYIHOMN

KOPPEKIINY UCIIOPYIEHHBIX JIBOUIHBIX (DAllJIOB CHCTEMBL.

12) Omeparopst JIOCa (0). [lepexos K cipaBoIHOMY OTVIABIEHUIO, B KOTOPOM
npeacrasiennl orneparopsl JIOCa — Kak peajusyeMble HHTEPIIPETATO-
poM, Tak u 3amporpammupoBanHbie Ha camoMm JIOCe. OT nmpocMoTpa
onucaHus omneparopa Haxkarnem Home moxkHO nepeiitu x ero JIOC-
mporpamme. Boseparrenne — o Haxkatun End.

B zaksrodenne pasjienia 3aMeTHM, UTO TY YacThb JIOTHIECKON CHUCTEMBI, KO-
TOpasi HEIOCPEJCTBEHHO OTBeYaeT 3a pelleHue 3aja4 (T.e. 6a3y HPHUEMOB,
peasmzoBannbix Ha JIOCe 6o na 'EHOJIOIe) 6ymem nHorma Ha3bBaThH
perraTesiemM.

1.4. IIpenBapuresbHOE 3HAKOMCTBO C 3JIeMeHTaMu HHTepdeiica

IIpuBesiem 31ech KpaTKoe ONUCAHUE TE€X IJIEMEHTOB mHTepdelica CUCTEMBI,
KOTODBIE IMOHAIO0ATCS B IIEPBYIO OYEPE/Ib.

OruaBJiieHus
OpauM u3 HanboJiee 4acTO UCIOJL3YEeMbBIX 9JIeMEHTOB nHTepdeiica Tormde-

CKOM CHCTEMBI SIBJISIIOTCS ee orJiaBjeHusi. IIpocTeiiiime 1eficTBUS ¢ HUMH yIKe
paccMaTpUBaJINCh B IpeabLayeM pasiese. OriiaBjieHus CIy»KaT He TOJILKO
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JIJIsI TIONCKa HYKHBIX CBEIEHMWI, HO W JJIsl 3aIlyCKa Pa3/JIMYHBIX IIPOIIECCOB
JIOTUYIECKOM CHCTEMBI, sIBJIsIsICb CBOETro poja “mysbToM yrpasiaenus . [1oapoo-
Hee 00 3TuX X PYHKIUAX Oy/IeT TOBOPUTHCS B PA3JIMIHBLIX pa3jeiaxX KHUATH.
31ech ¥Ke OrpaHnYUMCsl OIMMCAHUEM JIMIIh CAMBIX OOIINX JeHCTBUIA.

Kak n obbryHO, oryiaBjienne uMeeT JPEBOBHUIHYIO CTPYKTYPY U COCTOUT M3 OT-
JeJILHBIX MeHIO. [IyHKTHI MeHI0 mponyMepoBanbl. Ecin mociie HoMepa ImyHKTa
UIeT Kpyriias CKOOKa, TO JMaHHBIH IIyHKT MPEeJACTaBIgeT cOOOil ITOIMEHIO, eC/IH
UJEeT TOYKa — KOHIIEBOH IIyHKT.

Tekymuit IyHKT OrJIaBJI€HUsT BbIIeJIeH CHHUM IiBeToM. /L1 ero BbIOOpa MO-
02KHO HCIIOJIb30BaTh KJIABUIIMHN Kypcopa “BBepX - BHI3  JIMOO JIEBYIO KHOIIKY
MBIIIIH.

Eciu menio ne nomeriaercsi Ha SKpaHe IEJIUKOM, JJIsi €r0 YCKOPEHHO# 1Ipo-
KPYTKH MOYXKHO HCHoJb30BaTh Kiapuiu PageUp, PageDown. Kpome Toro,
IIPOKPYTKY MOYKHO BBIMIOJIHSITE U BEPTUKAJILHBIME KJIABUIIAMEI KypPCopa.

st BXOa B TeKyIuUil MyHKT OryiaBjieHus (IIOMeHIO JTMO0 KOHIEBOM MyHKT)
CJIyKUT KJiaBuiia “Kypcop Bupaso’ ymbo “Enter”. /Iy nepBoix 1eBATH ITyHK-
TOB MEHIO MOYKHO TaK»Ke UCI0JIL30BaTh 1TU(POBbIE KIABHIIIH.

Yro0bl BEpHYTHCA B HaJIMEHIO JIUOO BBLIATH M3 IIPOCMOTPA COIAEPIKIMOIO
KOHIIEBOT'O IIyHKTA OTJIABJIEHUS OOPATHO B MEHIO, CIYyKUT KJIABHUINA “KypPCop
BJIEBO”.

Yr1o6BI U3MEHUTh Ha3BaHWE TEKYIIEro ITYHKTa OlJIABJIEHUS, UCIIOJIb3YeTCsT

kJasuia “p’. OHa 1epeBoJIUT B TEKCTOBLI pegakTop. [1o 3aBepiiennn BBosA

HOBOT'O Ha3BaHUsT HAXKUMaeTcs HKnter.

YT06b! 106aBUTH KOHIIEBOH IIYHKT OTJIABJIEHUsI B KOHIIE MEHIO, HayKIMAETCS
(1S}

kiaBuma “k’. Eciau Takoil MyHKT HY»KHO J00aBUTh IIEPE]], TEKYIIUM IIYHKTOM
oryiapiieHust, Haxknmaercst “K”.

Y1061 706aBUTHL IOAMEHIO B KOHIIE MeHIO, HaxkuMaercs “M”°. Ecan moagMenio
HY?KHO JIOOABUTD II€PeJ] TEKYIIUM IIyHKTOM OIJIaBJieHus, HaxKkumaeTcs “M”.

YTo0b! yIaauTh IycToe TEKyIlee MOJAMEHIO JIN0O MyCTOH TeKyIuil KOHIIEBO
nyHskT, Hazkumaercs Ctr-Del. Eciin mogyenio inbo KOHIIEBOM IIYHKT HEILYCThIE,
X HY?KHO CHaJaJIa PACIUCTUTD.

Jli1st OBICTPOro BO3BPAIEHUsT U3 OIJIABJIECHHUS B IJIABHOE MEHIO HAXKUMAaETCs
End. O6bIvHO IIpy 9TOM 3aIllOMUHAETCS TEKYIee MECTO B OIJIABJIEHUH, TaK
9TO MPHU CJIEIyIoNeM oOpallleHrH K OIJIaBJIEHUIO OHO CPa3y BOCCTAHABJINBA-
ercst. OHAKO, €CJIM TEKYIIIUM MeCTOM OBIJIO IOJMEHIO, IIPU BO3BPAIEHUN
[IPOM30MIET IePeXol K IEPBOMY IIYHKTY JAHHOIO IIOIMEHIO.
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TekcToBBIl pesaKkTop

TeKCcTOBBIN peJaKTOP, UCIIOJIB3yEeMbIl CUCTEMON, HECKOJIBKO OTJIMYAETCI OT
CTAHJAPTHOTO. DTO OObSICHSIETCSI TEM, UTO IEPBble BEPCUH IIPOrPAMMBI CO3/1a~
BaJIUCH €Ile B [IEPUO/I IOSIBJICHHUSI [TIEPBBIX IIEPCOHAIBHBIX KOMIIBIOTEPOB, U BCE
syeMenThl naTepdeiicoB menanuch “c mHysas . [locTrernenno oHn onTUMU3NPOBaA~
JINCD JIJIsI OOy 49eHUsT JIOTHIECKOI CUCTEMBI, TaK UTO J1arKe TEKCTOBBIN PEIaKTOP
[TOJIY YU MHOXKECTBO JOTOJTHUTEIbHBIX (DyHKIuit. [Ipu HeKkoTopoM mpuBbI-
KaHOM K €r0 KOMaH/aM OH HHYyThb He YCTYIIaeT CTaHIAPTHOMY, a WHOLIA U
yIoOHee CTaHIapTHOTO.

Pasymeercst, cuMBOJIBI TeKCTa BBOASTCS OOBITHBIM obOpasom. IIpu Bxome B
TEKCTOBBII PeIaKTOp aBTOMATHYECKN yCTAHABIMBAETCA KUPWLIAIA. Kcim
B IIpoliecce Habopa HY»KHO IepedTH K JaTuHuie, HaxkuMmaercs F12. s
BO3BpAIlleHUs B KPUPUJLIUILY CJIyKUT F11.

ITo YMOJT9aHUIO, PE2KUM BCTaBKHN OTKJIIOYEH: HOBBIII CUMBOJI 3aMEHAET TOT,
KOTOprﬁ OBLI 0 9TOI'0 Ha IMO3UIUN Kypcopa.

Beuy uncro TexHUUECKOro XxapakTepa TeKCTOB, JJIs BBOJA KOTOPBIX CJIYKUT
TEKCTOBBII peakTop, popMaTHpOBaHUe He UCIOJIb3yercs. 1lpu mocTukeHnn
[IPABOrO Kpasi paMKH BBOJ| TEKCTa aBTOMATUIECKU ITPOJIOJI?KACTCS C HOBOM
cTpoku, 6e3 Kakux-1ub0 yKazareseil meperoca. PopmaTupoBaHue BBEICHO B
TeKCT-(POPMYJIBHOM PEJIAKTOPE, [O3BOJISIIOIIEM YepPeIOBATH HAOOP TEKCTOB U
dopmyit. TekcTOBBIN pelakTOP CIYKUT €ro (pparMeHTOM.

JL71s1 3aBepItieHnsT peIaKTHPOBAHUST HaKuMaeTcst Kaapuia Enter. st orMeHbr
— Esc.

CrupaBounast waHdOPMaIAA O TEKCTOBOM PEIAKTOPE MOXKET OBITH ITOJIyIeHA
Jepes CIpaBOYHUK 110 cucTeMme. Ero kopaeBoe MeHio nMmeeT pazjen “TekcToBbIi
pemaxTop’.

IIpuBenem crennaibHBIE KOMAHIHI TEKCTOBOTO PEeIAKTOpA!

1) YT00BI YCKOPUTD IIE€pEMEIeHIe KypCopa, IPeLyCMOTPEH PEKIM “GOJTb-
mux maros”’. Jjs nepexosa B Hero Haxkumaercsi kKyapuiina Tab. Ona
JK€ BBIBOJIUT U3 3TOTO PEKUMA.

2) Hust mepeBoja Kypcopa B Hadajlo CTPOKM Haxkumaercss Home, st
repeBojia B Kouerr crpoku — End.

3) Hus ynanenust pparMenTa TeKcTa Kypcop CHadYaJsa MEPEeBOAUTCS Ha
HadaJi0 3Toro ¢dpparmenTta u Haxkumaercss Delete. Ha sro#t mosuiimm
ocraeTcsi KpacHbIil Mapkep (Kpacublil (hoH cuMBosa). 3aTeM Kypcop
repeMeIraeTcs: Ha KoHell pparMeHTa u cHoBa Haxkumaercs Delete. Ecau
1ocJie BBIJEJEHUsT Hadaja (pparMeHTa Hy»KHO OTMEHHUTH OITEPAITHIo,
naxkumaercs “‘Backcpace”.
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Jlnst mepexo/ia B PEXKUM BCTABKU TEKCTa HAYNHAS C MO3UIINU Kypcopa
(T.€. TIEpE] CUMBOJIOM, Ha KOTOPOM OH DPACIIOJIOXKEH ) HasKMMaeTcs Insert.
B pexwume BcraBku Kypcop npuobperaer royboii mser. 1o okomyanum
BCTABKM CHOBa Haxkmmaercsi Insert. Ilepemeriernune kypcopa Ha apyrue
TTO3UIINH, €CJTH OH HAXOJNTCS B PEKIME BBICTABKMU, 3a0JOKHPOBAHO.

Ha npakTuke okazajioch yJ00Hee BCTABKY BBIIOJIHSATD 1O-jpyromy. st
9TOro cHavaja Haxkumaercs F7 (oguH OO HECKOJIBKO pa3), MOCse
9ero TEKCT, paHee PACIOJIAraBIIUiiCs ¢ TO3UIMU KypPCOPa, CMEIIaeT s
BHU3 Ha CTOJILKO CTPOK, CKOJIbLKO pa3 ObLia HaxKkaTta kiasuira F7. Ina
BCTaBKHU BBICBODOXK/IAETCS IIyCTOE IIPOCTPAHCTBO, U OHA BLIIIOJHSETCS
6e3 mepexojia B pexkuM “Insert”. Kcim BcTaBiisiicss Kycok TporpaMMbl
JIOCa, T0 1m0 3aBepIeHnn PeJAKTUPOBAHUST IIPOIPAMMBI HarKaTHeM
Enter Bce mpobesibl aBTOMaTHUeCKN yCTpaHsoTcs. VHatwe ux MOXKHO
YCTPAHUTh BPYUYHYIO (CM. HPEeIbIILYIIN IYHKT).

Ecnu myxuo dparMeHT TeKcTa IIEePEeHECTU Ha JIPYTroe MeCTO, TO Kyp-
COP TEePEeBOINTCS Ha HAYaJIO 9TOro pparmMenTa n Haxkumaercs F2. Ha
9TOM MeCTe OCTaeTCsi 3ejieHblii Mapkep (uBer ¢ona). lanee Kypcop
[IePEBOJINTCS Ha KOHeIl (pparMenTa u cHOBa HaxKumaeTcs F2 — noss-
JITeTCsl aHAJIOTUYIHBIN Mapkep. HakoHerl, Kypcop mepeBoiuTcs Ha TY
[IO3UIUAIO0, HAYUHAS ¢ KOTOPOW JOJI2KEH OBITH PACHOJIOXKEH (PparMeHT.
[Tocste naxkarust F2 mpoucxoaut yiajienne dpparMeHTa Ha CTApOM Me-
CTe W IepeHeceHne ero Ha HOBOe MecTO. UTOObI OTMEHUTH HAYATYIO
olepalnio, UCIoJb3yercs kKiaasuiia Backspace.

Ecnn Hy>KHO BCTaBUTH YNCTYIO CTPOKY HAUWHAS C MO3UIINA KypCcopa, Ha-
xumaercd F'7. Ilpu aToMm Bece, 9TO UAET MOCJIe STON MO3UIINN, CABUTAETCS
BHU3 Ha OJIHY CTPOKY.

Ecnun #yKXHO y/ajuTh CTPOKY, HAYMHAS C HO3UIUU KypCOpa, aHAJOTUY-
HBIM 0Opa3oM Haxkumaercs: F6. Ha nmpakTuke sTa onepariusi HUKOTIa
He WCIOIb3yeTcst — yaobHee mpuMensaTh pexkum Delete. Cayuaitmnoe
Haxkatue F6 MoxkeT UCIOPTUTH TEKCT. UTOOBI HE TOTEPSTH €ro, B 3TOM
CUTYAINM CJIe/lyeT BBIATH U3 pekuMa penakTuposanus 1o Esc. IIpensa-
PHUTEIHHO MOXKHO COXPAHUTH TOJBKO UTO HaOpaHHYIO 9acTh B Oydepe,
a IpU BO3BPAIIEHUH B PEJIAKTUPOBAHUE — BOCCTAHOBHUTH €€.

Yrob6b! coxpannTh B 6ydepe (pparMeHT TeKcra, Kypcop HOIBOINTCS K
nagasty ¢dpparmenTa u Haxkumaercs PageDown. Ha sTom mecre ocraer-
¢l TEMHO-CHHUI Mapkep. 3aTeM Kypcop IEPEBOJAUTCs HA IMOCJIETHIO0
ro3unuio pparMeHTa u CHOBa HaxkuMmaeTcs PageDown.
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9) Yrober uzsseusb u3 6ydepa pparMeHT TEKCTa U BCTABUTH €r0 ¢ HyKHOI
MTO3UITNY, KyPCOP IEPEBOJIUTC Ha 3Ty mo3unuio u Haxkumaerca PageUp.
Bcerasky dparmenta u3 6ydepa MOKHO ITPOBOIUTH MHOTOKPATHO.

10) IlpemycmorpeHa BO3MOKHOCTH COMOCTABJICHUS IPYT C IPYTOM OTKPBIBA-
FOIUX W 3aKPBIBAIOIINX CKOOOK TekcTa. YToObI HailTH CKOOKY, ITapHYIO
K TOI, Ha KOTOPOI PacIosIoKeH Kypcop, Haxkumaercss F1 (yBel, Hecran-
JIAPTHOE, HO CTABIIee OYEHb IPUBLIYHBIM UCIIOJIb30BAHNE KJIABUIIN ).

11) Haxkomer, jyist mpocMoTpa UHMOPMAIIMU O KJIABHATYPE TEKCTOBOTO Pe-
JakTopa (ecsau yxe uueT Habop Tekcra) HaykuMaercs F3.

1.5. PacnapasuieainBanue paboThl CUCTEMBbI

HpI/I IIEePpBOM YTEHUU ITOT pa3ae/I MO2KHO IIPOIIyCTUTD.

Ecmm mobasisieTcst OMuH WM HECKOJIHKO MPUEMOB DEIeHns 33184, HyXKHA
IIpOBEpPKa TOI'0, 9YTO 3THU IIpHUEMbI HE HapyIIaloT PEIICHUA 3a/1a9, XPaHAIUXCA
B 3a/[aYHUKE CHCTEMBI (IIPUBOJIAT K OTKA3Y, U3MEHSIIOT OTBET HJIU CYIIECTBEHHO
YBEJIMIMBAIOT BPEMsl PEIleHns ). AHAJIOIUIHO, K JI00ABJIEHIN HOBOT'O IPUEMa
BBIBOJIa TEOPEM HY?KHA MPOBEPKA TOTO, UTO ITOT MPUEM He HAPYIIaeT paHee
POPabOTAHHBIX IEMOYEK BBIBOJA B 06a3e TeOpeM M He MPUBOJUT K IIEPEIOJIHe-
HUIO €e PA3/IesIOB. DTU MPOBEPKH BBIIEISIIOT OCOOBIE TOUKH, TO3BOJISIONTHE
CKOPPEKTHPOBATh IpHeM. bes HuxX cucreMa oYeHb OBICTPO pa3perysinpoBasiach
OBl U IIepecTasa JIeJIaTh MHOIOE U3 TOTO, YeMy yrKe 0DydeHa.

Jljist yKa3aHHON NPOBEPKU IPEINPUHUMAECTCS UK/ PEIEHUsT 3a71a9 U3 3a-
JMaHHBIX Pa3/e/IoB 3aIaTHIKa JTHO0 BOOOIIe Bcero 3agadnnka. B ciydae 6a3bl
TeopeM — IUKJI IIOJIHOI'O BBIBOJIA JIJISI BCEX €€ Pas3Ie/ioB Jubo It Beeil 6a3bl
TeopeM. Takyio MPOKPYTKY MOYKHO ObLIO OBbI ITPOBOINTE B HOC/IEI0BATEILHOM
pexXuMe, HO TOTIa OHa OyleT KpaifHe JIuTeNbHON — 3aHUMAaTh dachl. [lo-
9TOMY HPOKPYTKA PACIapaJlIe/InBAETCsI: 3aIllyCKAIOTCsT HE3aBUCUMBbIE KOIIUN
JIOTUIECKON CHUCTEMBI, MEXK/IYy KOTOPBIMHU 3a0/Iar0OBPEMEHHO PACIIPEIE/IAIOTCS
nuara3onbl NpokpyTKu. [1o okoHYaHuu paboThl KOMUK 3aBEPIAIOT CBOIO pa-
60Ty, a rOJIOBHAsA CHCTEMa coOmpaeT u3 ux (ailjoB Te maHHBIE, KOTOPHIE OHU
IIOJIYYUJIN IIPU IIPOKPYTKE.

Yucito Konuit OrpaHTYIUBAETCS BO3MOXKHOCTAMU MAIMUHBL. HampuMmep, oHo
MO2KET ObITh PABHO MAKCUMAaJIBLHOMY UHC/IY IOTOKOB, PEAIM3YEMbBIX €€ IIPOIEeC-
copoM. Bo3MOKHO pacmapasieluBaHue Ha 2 WIN 3 MaIlliHAX, COeTNHEHHBIX B
cethb. Ceituac Jijisi Pa3BUTUsI CHCTEMBI IIPOKPYTKA BBIMOJTHAETCS Ha 3 MAIlTUHAX,
IIPUYeM YHUCJI0 KOIUHI JIOTUIECKOM CUCTEMBI Ha TOJIOBHON MalllmHe PaBHO 24,
a Ha AByX 1mobodHbix — 20. BopoyeM, mpokpyTka CTOIbL OOJILIITUM YUCIOM
ITIOTOKOB Ha CaMOM Jiejle He KPUTUIHO OTIMdaeTcs OT 16 mim jaxke 8 TOTOKOB
— Y3KUM MECTOM CTaHOBUTCS pa3Mep K3IIIa IIPOIECCopa.
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Ecnn ny>KHO mCmob3oBaTh 2 WM 3 MAIIWHBI, TO TOJJOBHASA MAIIWHA JIOJIKHA
nosyunth umMmst “R”, monosauTenbabie — “L” u “M”. 1o nmemaercst depes
mapaMeTphbl OIMEPAITMOHHON cucTeMbl Windows.

YT0o06bI MOJIE30BATLCS TAPAJIEIBHON TPOKPYTKO#, HEOOXOIUMO TIpeIBapU-
TEJILHO IOJIIOTOBUTD JUPEKTOPHIO, B KOTOPOI PACIIOJIOXKEHBI OCHOBHBIE MTAIIKA
GEN, INF, LOS, TCH, TER, TXT norudeckoil CUCTeMbI U €€ UCIIOJ-
HsieMblit daitn logsyst.exe. B 3aBucuMocTu oT 4ncia m IIOTOKOB, KOTOPbIE
MOXKET BBIIOJHATH ITPOIECCOP, HY?KHO CO3/aTh B 9TOH JUPEKTOPUU MAIKA
EX1, EX2, ..., EXm. B mobom ciyuae, mapaMeTp m He JOJKEH IIPEBOCXO-
muth 23. Ecim on 6osbiie 9, To ociie EX9 uner EXa, 3arem EXb, u T.;1. B
KazK/IyIO U3 9TUX ITallOK HY2KHO CKOIIMPOBaTh YKa3aHHbBIC BbINIEC IMECTh ITAIIOK
JIOTIECKOM CUCTEMBI M UCIOJHAEMBIN (haii, KOTOpOil HyKHO IePEeMMEHOBATD.
Bwmecro logsyst.exe B manky FX1¢ nomerniaercst ero komus [0gsysi.exe.

Ha xaxx/10if n3 MOMOJHUTEIBHBIX MAIAH JOJKHA ObITH CO3J/IaHa JIUPEKTOPUS

logsyst, Konupyomas Ty JUPEKTOPUIO TOJIOBHON MAIUHBI, B KOTOPOW HAXO-
Y Y

JIUTCS JIOTUIECKasl CUCTeMa. Uepe3 CeTh Hy?KHO OTKPBITH IMPAMOIl JOCTYII K

9TOI JUPEKTOPUY U MIPEJOCTaBUTh jyisi Hee npaBa “BCE” na urenne m 3amnuce.

Takue ke 1paBa He MOMeIIAeT YCTAHOBUTH U JIjIsI TOJIOBHON MAIIMHEI.

st oberdennst paboThl ¢ KONMAMU CUCTEMBI HY?KHO YCTAHOBUTH Ha KOM-
nbiorep (0CHOBHON u noGouHbIe, ecau onu ecthb) cucremy AUTOIT. Ona
OecIIaTHO CKaYMBaeTCsi B MHTEPHETe. DTa CHCTeMa I03BOJISeT CO3/aBaTh
CKPUITHI, B3aUMOJIEHCTBYIONHE ¢ ONEePAMOHHO cucreMoit windows.

YTobbI aBTOMATHYIECKH MTEPECHLIATE UCIOTHIEMBbIH (hailyi CHCTEMBI 110 YKa3aH-
HbIM mankaM EXi mocse kaxkporo ero namenenus, co3gan AUTOIT — ckpunr
“copir”. Eciu pabora BefeTcst OJTHOBPEMEHHO HA TPEX CUCTEMHBIX OJIOKaX —
ocuosroM (“R”) u gomosuurensusix (‘L7 “M”), To 9TOT CKPHUIT BBILIOIHSIET
[I€PECBLIKY U Ha JIONMOJTHUTE/IbHBIE OJIOKH.

Cosnan eme oaun nojesnbiii AUTOIT — ckpunt “fenix”. OH HeMe IeHHO
3allycKaeT JII0OOH M3 IapaJleIbHLIX IIPOIECCOB, KaK TOJBKO OIEPAIMOHHAS
CcHCTeMa OCTAHABJIMBAET €ro M BBIIAET coobimeHme o6 ommbke. IIpu mepe-
3allyCKe CHCTEMAa IIPOILYCKAaeT Ty STYEHKY JIOTMYECKOIO BBIBOJIA, Ha KOTOPOI
[IPOU30IIIe COOil, HO 3AIIOMUHAET Ty TOUYKY U BIIOCJIEICTBUM YKayKeT Ha Hee B
TabJ10 pe3ynabTaToB. IIpn oTCyTCTBUN CKPHIITA MOXKHO BBIIOJHATD IIEPE3AITYCK
BpyuHy0. OCTauch TOJBKO cOOU, KOTOPBIE TPYIHO OTCJIEIUTDh B IIOCJIEI0BA~
TEJILHOM PEXKHME: IIPU IOBTOPHOM 3aIlyCKe CHCTEMa NX He ODHAPYKUBAET.

3amMeTnM, UTO CHCTEMa CHUTHAIU3UPYET O HadaJse CBoeil paboThl pa3MereHrneM
daitna vkl.los B Tekymeit ee nupekropun. [loka on nmeercs, fenix Oyaer
HEMEJ[JIEHHO MOBTOPHO 3allyCKaThb CHUCTEMY B ciytdae Joboro ee cbos. [lo
OKOHYAHWN PabOTHI JIOTHIECKAs CHCTEMA YAATSIeT 3TOT (haiisl, 3aMeHsIsT ero Ha
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daiisr fin.los. T'onoBHas Bepcus cucTeMbl cCOOUPAET UTOIOBLIE JAHHBIE JIUIID
[OCJIe TOTO, KaK Ha BCEX MOOOYHBIX BEPCHAX OKaxKeTcs fin.los.

Ilocse Toro, kKak ykazaHHas MTOArOTOBKA JIMPEKTOPUN CUCTEMBI IIPOBEJIEHA,
cJeyeT B TVIABHOM MEHIO CUCTeMBbI 3aiitu B nyHKT “Pecypchl u ycranoBku” u
ycTaHOBUTH B okHe “‘PacnapaJitemBanue” Hy»KHOE 9HUCIO MOTOKOB m. Kire
pa3 HAIIOMHHAEM, 9TO OHO He JIOJIKHO IpeBocxouTh 24. s BXoma B pejiak-
TUPOBAHUE YKCJIA [IOTOKOB HYKHO HaXKaTh Ha HErO JIEBOW KHOIIKON MBIIIIH,
3aTeM HaxKaTh HYKHYIO 1udpPOBYIO KIaBuIly u Enter.

Kpome Toro, ecin UCIONBb3yIOTCST HECKOJIBKO MAIIUH, HYYKHO HANTH B OrJIaBJe-
HUU TporpamMM IyHKT “O6muii naTepdeiic’ — “yKas3aHue Iucja IMOTOKOB JIJIst
mobouHBIX MaruH”’, BeiiiTn depe3 Hero B JIOC-mporpammy, u B orieparope “pas-
H0(x10 nabop(Bapuant(pasno(x6 1)xeczanucs(nabop(2 0)) meczanuch(Habop (2
0))))0 0))” momensiTh mepByIo “mec3anuch(. ..)” Ha “geczanucs(l)”, Bropyo —
Ha ‘“nec3anuck(m)”, rje | — YUCII0 IOTOKOB MAIUHbLL L, M — 4HCIIO0 IOTOKOB
marmmabl M. i mudpsl craBuTes oHa cama, JJId 9uciIa u3 IByX mudp cl, c2
— BeIpazkeHue “Habop(cl ¢2)”.

[Ipu 3amycke IpPOKPYyTKNA OKHO I'OJIOBHOHN CHCTEMBI YMEHBIIIAETCS JI0 Pa3MEPOB
HEOOJIBIIOrO MPSIMOYTOJILHIKA, PA3MENIEHHOIO B IIPaBOM BEpPXeM YIJIy IKpaHa
u umeromiero Hazsanue FX0. OkHa JOIOJHATEILHBIX IIOTOKOB UMEIOT TAKKE
Ke pa3Mephl.

B okHe mapaJuiesibHOrO IOTOKa IPH MPOKPYTKE OYAYT IIPOPUCOBAHBIL: B JIEBOIA
4acCTU — TPYLOEMKOCTDb BbIBOJIA B TEKYIel d4eilke BbIBO/Ia, B IIpaBOil YacTu —
HasBaHue 1moroka £ Xi. TpymoeMKoCTH MEHSIIOTCSI B OKHE 110 X0y PabOThI, U
TaKuM 00Pa30M MOXKHO IIPOBEPATH, UTO MTOTOK HE 3aBUC.

IIo Mepe BBITTONTHEHMST PAOOTHI, JOIMOJTHUTEIBHEIE TIOTOKN ncUIe3aioT. Korma
paboTy 3aBeplIaeT OCHOBHOM IIOTOK, OH IIEPEKPAIIUBAECTCS B 3€JICHBII I[BET.
Bossparrenne B 06braHbBIN (hOpMAT €ro SKpaHa IIPOU30MIeT AaBTOMATHIECKN
I1ocJjIe 3aBepIIeHusl PabOThI BCeX IMOTOKOB. Eciu mpu 3ToM cucrema obHapy-
2KUT, 9TO KaKHe-TO BbIBOJIbI 6BIJII/I IIpepBaHbl, OHa IIPEK/€ BCET'O IMOIILITACTCA
UX IOBTOPUTH, TaK YTO B UTONOBOM TabJIO OyIyT OTOOpPaYKEHbI JIUIIb Te IIpe-
PBaHHBIE BBIBOJbI, KOTOPBIE IIPY ITOBTOPHOM IHOIMBITKE CHOBA OBLIU IIPEPBAHDI.
OOGBIYHO 9TO O3HAYAET PE3KO BO3POCIIYIO TPYIOEMKOCTb BBIBOIA B sdeiiKe U
Tpebyer CIeuaJIbHOrO aHAJIN3A.

Ecnu xakoii-mnbo n3 MOTOKOB SIBHO 3aBUC, €r0 HYZKHO OCTAHOBUTDH OOBITHBIM
00pas3oM 1 cpasy Ke 3aHOBO 3aIlyCTUTb. UTOOBI 3TO HBLIO BOZMOXKHO, HOJIE3HO
BBIBECTHU Ha, paboumit CTOJ SIpJBIKK Beex Bepcuit B X i, mpuaeM caenaTb 3TO
TakK, 9T00bI OHU HE IEePEKPBIBAJINCH OKHAMHI IIOTOKOB. B J1eBoil 4acTu sKpaHa
MeCTa JIJIsl 9TOr0 XBaTaer.

Eciin noroku octanoBJIeHBI Yepe3 JUCHETIED 38189, TO JJIs BOCCTAHOBJIEHUS
paboTOCIIOCOOHOCTH CUCTEMBI HY>KHO 3allyCTUTDH TJIABHBIA TOTOK — logsyst.exe
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n cpagdy ke Haxkarb ‘Break”, “Ctr-3”, “Esc”, “3”, “Ctr-pr’. 3aremM 3aKpbITb
IIporpaMMy U CHOBa 3aiiTu B Hee.

2. Jlormuyeckmit 93bIK

B cucreme ncmomb3yercst JIOTHUIECKHI ST36IK OTKPBITOTO TUIIA, MOTOTHIEMBIH B
nporiecce obyuenus. [Ijis KarXk10ro HOBOTO MOHATHS BBOJSTCS CBOU IIPABUIA
00pa30BaHus C €ro MOMOIIBI0 KOPPEKTHBIX CUHTAKCUIECKUX KOHCTPYKITU
U CBOU COTJIAIIICHUSI O UX CMBICJIOBOUM MHTEPIIPETAINH, YINTbIBAEMbIE IPU
COBJIAHUU ITPUEMOB, UCIIOJIL3YIONIUX JlaHHoe ousaTue. [Ipu sTom cobimomatorcs
HEKOTOPBIE IpocTeiimue obmue TpeboBaHMs, KOTOPbIE OYIYT U3JI0KEHBI HUKE.

Hwmxe peun uper jumib 0 BHyTPEHHEM IPEICTABICHUN YTBEPXKICHUN BhIPasKe-
HUIl B cuCTeMe; Il JINaJjora ¢ MOJIb30BaTeJeEM MPUMEHSIETCS Jpyras 3aluch,
IpubIMKeHHAsT K CTAHIAPTHON MATEMATHUYIECKON, KOTOPask aBTOMATHIECKU
TpPaHCAUPYETCs BO BHyTpeHHee mpejcrapienne. CrenpaabHasi IporpaMma
GOPMYIBLHOTO PEIAKTOPA MEPEBOUT BHYTPEHHIOO 3aINCh YTBEPXKICHUN U
BBIPpaXKEHMI B IPUBLIYHYIO MaTeMaTHIeCKIOy 3amnuch. OHa e [M03BOJIsIeT OBICT-
PO BBOIUTH POPMYJIbI B OOBIYHON 3aIUCKA U NIEPEBOIUTH UX BO BHYTPCHHUIA
JIOTUYIECKU (POPMAT CUCTEMBI.

2.1. A.TI(l)aBI/IT JIOTU4YecKoro sa3bika. Jlormuyeckme CUMBOJIBI U
CHUMBOJIBI II€epeMeHHDbIX

AjtdpaBuT sSI3bIKa COCTOUT U3 3JIEMEHTOB IBYX THUIIOB — JIOTUIECKHUX CHMBOJIOB
U CUMBOJIOB IIepEMEHHBIX. Jlorudeckue CHMBOJIBI 0003HAYAIOT KOHKPETHBIE 110-
HsITHsI (OTHOIIEHUS MeXK Ly 00'beKTaMu, Ollepallii HaJl HUMU, NMeHa 00beKTOB,
JIOTUYECKHE CBSI3KM, KBAHTODBHI U T.JI.); TEPEMEHHBIE CJIyXKaT s 0603Ha-
JaeHus BApbUPYEMbIX 00beKTOB. CHMBOJIBI KaXKJI0T0 THUIIA TPOHYMEPOBAHBI
[OCJIEIOBATEILHBIMIA HATYPAJIbHBIME YHCJIaMU. B KOMIILIOTEPHO# peajn3anun
JIsT STUX HOMEpPOB 3apesepBuposan auanazon or 1 o 219 — 1. Jlormueckue
CUMBOJIBI, 110 CYIIIECTBY, OTOXKJIECTBJIEHBI CO CBOMMU HOMEDAMU, U B ITOM
CMBICJIE BCE OHM U3HAYAIBLHO UMEIOTCsI B ajipaBUTE JIOTUIECKOTO si3bika. O1-
HaKO, UCIIOJIb3YEMBIMU HA TEKYIIUH MOMEHT CYUTAIOTCH TOJBKO T€ U3 HUX,
JIJISE KOTOPBIX BBEJIEHO HA3BAHUE — CJIOBO JIUOO CJIOBOCOUYETAHUE, UMEIOIIEe
e 6ojtee 24 OykB Jyimbo mudp. Takne Ha3BAHUS XPAHATCS B CIEIIUATHLHOM
daiisie n Jerko MoryT ObITh m3MeHeHbI. [Ipu perieHnn 3a/1a4 9T HA3BAHUS
HE UCIOJIb3YIOTCA — OHU HYXKHBI TOJIBKO JJIsT OTOOPAYKEHUS JIOTUIECKUX CUM-
BOJIOB HA& 9KPAaHE B PA3JIMYHBIX JUAJOTaX. B HACTOsiIee BpeMsl HCIIOJIB3YeTCs
nopsiika 8000 Jiorn4ecknx CUMBOJIOB.

IIpumepamMu JTOTUIECKUX CHUMBOJIOB MOTYT CJIY?KUTHL CHMBOJIBI “‘paBHO”, “n”,

“mn”, “grsioboro”, “mwroc”, “mensine”, “opsiMas’; u T.i. 4TOOBI TPOCMOTPETH
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CIUCOK HCIIOJIb3YEMbIX JIOTUYIECKUX CHMBOJIOB, YIIOPSTIOYEHHBIX 110 HOMEPAM,
JOCTATOYHO U3 IVIABHOrO MeHI0 HaxkaThb ‘c’. IlosBisieTca mepBast cTpanuia
CIIUCKA — JIBa CTOJIOIA HA3BAHUN CHMBOJIOB. BbBIIe/NIATh HYXKHBII CHMBOJI
MOKHO TIPU TIOMOIIU KJIABHUII Kypcopa. UToObl MpOCMOTPETh CIIPABOYHYIO
nHQOPMAITIIO O BBIIEJIEHHOM (OH IIPOPUCOBBIBACTCS B FOIyOOM IIBETE) CHMBOJIE,
JIOCTATOYHO HaxKaTh ‘u’. Jljis BO3BpAIleHUs B CIINCOK CUMBOJIOB HAXKMMAETCS
“ipobesr”’. st mepexoma K caemayromeit Jubo IpeablIyIeil CTPaHnIe CIIICKa
cayxar kiasumu ‘Page Up” u “Page Down”. Bosepainierue B riiaBHOe MEHIO

— 1o Esc.

Jlj1st mpocMOoTpa CIiMCKa JIOTHYIECKUX CUMBOJIOB, YIIOPSIIOYEHHBIX B ajidaBuT-

HOM IIOpsijIKe, HY?KHO M3 IJIABHOI'O MEHIO HaxkaTh “a” (Kupuumia).

[lepementbie, Kak U JOruYeCcKue CUMBOJIBI, IPOHYMepoBanbl. [lepemennas ¢
HOMEPOM % IIPOPHUCOBBIBAETCS TEKCTOBBIM PelakTopoM Kak “xi”. [lepBast OykBa
3/1eb — KUPWLINIA, TaK KaK HCIOJIb30BaHUE JATUHCKOM BEPCHUU B TEKCTO-
BOM DEJIAKTOPE IOTPEeOOBAJIO ObI TIOCTOSTHHOM CMEHBI PEXKUMOB “KUPUJLIATIA
- maruauna’. IIpu mpopncoBke B CTAHIAPTHON MaTeMATHIECKON 3aIUCH HC-
MOJIB3YIOTCS MaJible U OOJIBbINE JIATUHCKUE OYKBBI, OBITH MOYKET, C HWHICKCOM:
a,b, A, B, D1, u r.i. Ilpu sToM HyMeparust ¢pukcupoana: a — x1, b — x2, ¢ —
x3, u 1. g ynobcTBa areHusi B TeX ciiydasx, KOIJIa B OJITHOM KOHTEKCTE
UCIIOJIB3YETCS U TEKCTOBasd, U (popMysibHas Bepcur 0003HAMEHUS TIEPEeMEHHOIA,
[IPOPUCOBBIBAETCS CIIETNAIbHBIN MEPEXOTHIK, YKA3BIBAIONINY COOTBETCTBHE
obozuadenuit. XoTsi COBpeMeHHasI BEPCUsl NHTEPIIPETATOPA IT03BOJIAET Pabo-
tarh ¢ 219 — 1 pazImYHBIME CHMBOJIAMHE TIEPEMEHHBIX, DT ONEPATOPOB A3BIKA
uporpammvupoBanus JIOC peasnzoBaH Tak, 9TO MOJAEPKUBALT JUIIb 512
MEPEMEHHBIX. DTO CBSI3aHO C MPUMEHEHNEM JTBOMIHBIX MACOK JIJIsT 33/ TaHUsI
MHOKECTB [IEPEMEHHBIX — YTOOBI YUCJIO STIEEK, OMPEIEISIONINX TaKUE MHOXKEe-
CTBa, OBLJIO HE CJIUIITKOM O0JbIuM. BripoueMm, Ha nmpakTuke 512 mepeMeHHbBIX
JI0 CUX TOP OBLTIO JOCTATOYHO — PEJIKO CJIYIAETCS B OJHOM IIPOIECCE BCTPETUTD
6ostee 100 mepeMeHHBIX.

AnhaBUTHBI CTHCOK JIOTMYECKUX CUMBOJIOB U CITHCOK ITUX CHUMBOJIOB, YIIOPSI-
JIOYEHHBIX 110 HOMEpPaM, He JIaeT MPEJICTABJIEHNs] O PACIPEeJIEeHUNN CHMBOJIOB
[0 Pa3JIUYHBIM pasjesaM. ToObl HARTH CIIMCOK JIOTUYECKUX CUMBOJIOB, OT-
HOCSIIUXCS K HEKOTOPOMY pa3iesly, HyzKHO 3aiiTH dYepe3 IJIaBHOE MEHIO B
orytapyierne npueMoB 'EHOJIOa u Beibparh Hy»KHBI pasiena. B HeMm BbI-
6parh momyHKT “CopaBovHUKN, & B 9TOM HOJIIYHKTE — BONTU B HOJIIYHKT
“Conepxkanne’. B BepxHeil yacTu sKpaHa OyIeT IPOPUCOBaHA 3allMCh BHIA
“comepxkanune(A Sy ...S,)”, rne A — naspanue pasjena; Si,...,S, — OTHO-
cSIMecs K pas3esy JIOTHIeCKHe CUMBOJIBI JTUO0 HA3BaHUsI €0 MOAPA3/Ie/IOB.
Hanpuwmep, “comepzkanue(anementaprasiaaredbpa 0 123 4 56 7 8 9 Besimanna
qrcyio Yuceji0 MUHYC IJIIOC YMHOYKEeHME JIpoOh HepaBeHCTBa MOJLYJIb CUTHYM
CurnyM rneJibleducya CTEneHu JiorapudM € TPUTOHOMETpUs THUI]YHKITIU
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KOMOMHATOPHBIEYHKIINI MHOrOWIeHB!)”. 31ech “HepaBeHCTBA”, “TPUTOHOMET-
pus’, “niesiblevncia’, “KoMOMHATOPHBIEYHKIUN , “MHOTOWIEHBI — HA3BAHUS
[O/Ipa3/1esioB. B KaxKI0M U3 TaKuX MOAPa3eaoB nMeercs cBoit myHKT “Comep-
JKaHue”, TePednC/IsIiONIUil ero CUMBOJIBL.

YTo0BbI BBECTH HOBBLIN JIOTMYECKUN CHMBOJI, HY?KHO 3aiiTu B paszen ‘Pecypcsr
U yCTAHOBKM TJIaBHOrO MeHI0. B Hem — BoiOpaTh nynkTt “BBon HazBanus
HOBOTO cMMBoOJIa (H)” U BOWTH B JaHHBI IyHKT. /lajee TEKCTOBBIM PEIaKTO-
poMm HabmpaeTcst Ha3BaHME CHMBOJIA — IPOU3BOJIbHAS [TOCJIEIOBATEILHOCTh
O6ykB u 1ucp, AIUHA KOTOPO He mpeBocxomuT 24. Majenbkue u OoJibInme
OYKBBI pa3/IUYaroTcs, Tak 410 “‘iroc’ u “Ilimroc” — pasjmaHbie CHMBOJIBL.
Cucrema HaXOJUT TIEPBBI HEUCITOIB3YEMBIi HOMED JIOTHIECKOTO CUMBOJIA 1
[PUCBANBaeT €My BBEJICHHOE HA3BAHMUE.

Ecin Hy’KHO U3MEHHTH Ha3BaHUE y’Ke HMEIOIIEroCst JIOTHIeCKOr0 CHMBOJIA
(He m3MeHsist ero HOMep), B pazzese ‘Pecypcer u ycranoBku” BeIGHPAETCsI
nyukT “Vsmenenue nazpanus cumsosia (Ctr-n)”. CHadasia BBOANTCS Ha3BaHNe,
KOTOpOe TpebyeTcst u3MeHnuTh. Ero cileflyer BBOAUTH OCTOPOXKHO, TaK KaK HIPH
BBOJIC HECYIIECTBYIOIIEIO HA3BAHUS CHCTEMA 3allMK/IMBACTCS, U MPUIETCS U3
Hee BBIXOJUTE. BIpodeM, HUKAKHUX IIOCJIEICTBUIT 9TO nMeTh He Oyer. Ilocie
BBOJIa HAa3BaHUsI HaxKuMaeTcs Enter, n BBoxuTcst HoBoe Hassamue. Ecsu ono
y7Ke HCIIOJIb30BaIOCh, TO cucTeMa 06 sToM coobmut. Ilpugercst 3nech xe
BBOJIUTE JPyroe. 3aMeTHM, ITO K MOMEHTY BBOJA HOBOI'O HA3BAHHS CTAPOE
yKe yIaJleHo.

Yro6bl yJaauTh HEHYZKHBIN JIOTHIecKuil cuMBOJI ((DaKTHIECKH — YIaJIuTh
ero HasBanue u3 daiira HazBanuii), ciaemyer B paszeie “Pecypesl u ycraHoB-
k'’ BBIOpaTh MyHKT “Yiajnenne Haszanus cumbosa (Ctr-y)”. Sarem BBecTH
yrajsieMoe Ha3BaHUe 1 HaxKaThb Enter. 3ameTnM, 4TO yAasiTh JIOIMIECKHIT
CHMBOJI CJIEJIYET TOJILKO TOTJIAa, KOTJIA €CTh YBEPEHHOCTh, UTO BCE CCHLIKK Ha
HEro B JIOTUYECKON CHCTEME yrKe yJIaJIeHbl.

YT0oO6bI IOJIyIUTh HOMEP JIOTUYIECKOI'0 CUMBOJIA 110 €r0 HA3BAHUIO, CJIEIYET
B pasueiie “Pecypchbl u ycranopku” BbIOpaTh IyHKT “OmpeeneHrne HOMepa
cuMBOJIa 10 ero Haspauuio (c¢)”. lajiee BBecTH cuMBOJI U HaxkaThb Enter.
[TosiBuTCSI HOMEpP CHMMBOJIA — KaK JECATUIHBIN, TaK U MECTHAIIIATEPUIHBIII.

YTo06bI MOJIYIUTh HA3BaHUE JIOTMYECKOI'O CUMBOJIA II0 €r0 HOMEpPY, He 00si-
3aTeJIbHO MPOCMATPUBATH CIUCOK CHUMBOJIOB, YIIOPSIIOUEHHBIX II0 HOMEPAM.
BwmecTo 3Toro gmocrarouno BeiOparh myHKT “OlpejeieHre Ha3BaHUs CUMBO-
aa 1o ero Homepy (Ctr-¢)” pazzgena “Pecypcel u ycTraHOBKH”, BBECTH HOMED
CUMBOJIa U HaxKaTh Enter.

VupakHeHus:

1) Bsectu HOBBIiT stormdeckuii cumsout “ppp”. Yoeurbes mo andaBuTHOMY
CIIMCKY CHMBOJIOB, 9TO OH IIOSIBUJICS.

37



2) Usmennts HazBanue “ppp” Ha “TTT’. YOEIUTHCS, UTO B CIIUCKE CUMBOJIOB
9TO OTPAYKEHO.

3) Vumamurb cuMBoJI “TTT’. YOeAUThCsI, YTO B CIIUCKE CUMBOJIOB ero GoJIblie
HeT.

4) Haiitu HOMep cuMmBOIIa “yMHOXKeHHE.

5) Haiitu cumBoJ ¢ HOMepoM 523.

2.2. Tepwmbl, yTBep>K/1€eHUS U BbIPpayKEeHUA

Jlorumdeckuit 136K 0OpPA30BaH CJIOBAMU HEKOTOPOTO CIEIUAILHOTO BUJIA, I0-
CTPOEHHBIMHU IIPY IIOMOIIY JIOTUIECKUX CUMBOJIOB, CUMBOJIOB IIEPEMEHHBIX U
cKOOOK. B s3bIke paccMaTpuBaiOTCs CJIOBA JBYX TUIOB — YTBEPXKJICHUS U
BbIpaskeHusi. BbIparkeHusl CIIOJIb3YIOTCA IJIsi 0003HaYeHNs 00BEKTOB; yTBEP-
KIeHUusT — Uit (DOPMYJIMPOBKH CBOHCTB OOBEKTOB W OTHOIIEHUN MeXKITy
nuMu. Kak BbIpaskeHusi, TaK ¥ YTBEPXKICHUS IPEICTABISIOT COOOM 3aIic co
cKOOKaMu (TepMbl), OlIpe/ieJisieMble CJIe/YIONMM UHIyKTUBHBIM 00Pa3oM:

1) Kaxkmoe ofHOOYKBEHHOE CJIOBO, COCTOSIINIEE U3 JIOTMIECKOrO CHMBOJIA
JinbO CHMBOJI& ITEPEMEHHOM, ABJISIETCSI TEPMOM.

2) Ecnu ty,...,t, — Tepmbl; n > 1; f — joruyeckuii CMMBOJI, TO CJIOBO
f(t1...ty) ectb TepM.

Hukakux 10m0/THATE/IBHBIX OTPAHUYEHUN Ha TEPMbl HE HAKJIAILIBACTCS, U B
OOJIBIIIMHCTBE CJIy9aeB TEPMbI COBEPIIEHHO OeccMmbIicieHHbl. [ToMmmo obimero
[paBm/ia 0OPA30BAHUST HOBBIX TEPMOB, C KAXKJIBIM UCIIO/Ib3YEMbIM JIOTTIECKIM
CUMBOJIOM f OYIyT CBSI3BIBATLCSI CBOM JOIOJHUTE/IbHBIE OIpaHUYCHUS Ha
9JIEMEHTHI 1, ..., 1y, IPU KOTOPHIX HOBBIM TEPM IPEICTABIAET cOOO OCMBIC-
JIEHHOE YTBEDKJeHUE WU BbIPAaXKEHUE.

OTu OrpaHUYEHUsI BBOJSTCSA B CHCTEMY BPYJHYIO, IIpU JT0OABJIEHUN HOBOTO
JIOTHIECKOTO CHMBOJIA. UTOOBI TOCMOTPETH JITOO OTPEIAKTUPOBATD UX, HYKHO
B IIYHKTE “IPOCMOTP IMPOrPAMMBI JIOTHYECKOTO CHUMBOJIA” TJIABHOIO MEHIO
HabpaTh Ha3BaHWE CUMBOJIA, HaykaTh Enter, n 3aTtem Harkath F3. Bosauka-
IOIIUIT TEKCT MOXKHO IIPOKPYYMBAaTh BBEPX-BHU3 KJIABUIIIAMU Kypcopa JuOo
[IePeIUCTBIBAHUEM CTPAHUIl. TeKCT COCTOUT u3 (PPArMEHTOB, PEIAKTHPYe-
MBIX He3aBHCHMO. ljist BbIaeIeHus (pparMenTa CJIyKHUT JeBasd KHOIIKA MBIIIIH.
Y006l 0OTpeakTUPOBATDL (DPATMEHT, HY?KHO HABECTU HA HETO KyPCOP MBIIIH
1 HakKaTb IIpaByio ee KHONKY. HoBble dpparMeHThl J00ABIISAIOTCS HAXKaTHEM
Enter. BeraBka mpoucxonuT mepes BhIIETEHHBIM (ppParMeHTOM, a eCJId ero He
OBLLTIO, TO B KOHIIE TEKCTA.
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pyroii criocod BIfITH Ha Te ¥Ke caMble CBEJIEHUS O TPABUJILHOM HCIIOJIB30Ba~
HUU JIOTMYECKOI'O CUMBOJIa — Yepe3 YKA3aHHBIN BBIIIE IIPOCMOTD CIIHCKA BCEX
cuMBOJIOB. CUMBOJI BBIIAEISIETCS, U HAXKUMAETCT ‘i’ .

N3 npocmorpa mpuema 'EHOJIO ' M0oKHO 10Ty IuTh HH(MOPMAIIUIO O CUMBO-
Jie, HaykaB “‘C’ ¥ BBeIIs 9TOT cuMBOJI. HakoHelr, 13 TOro »xe mpocMoTpa KJIABHIIIA,
“Ctr-s” epeBoJIUT B OIVIABJICHEE, T/Ie CBEJEHUSI O CUMBOJIAX CTPYIITAPOBAHBI

110 pas/Ie/iaM.

Ecou repm f(t .. . t,) npejcrasisier coboil yTBepKIeHre, TO CUMBOJI [ HA3bI-
BaeTCs NPEJUKATHBIM CUMBOJIOM; €CJIA STOT TEPM — BbIPaXKEHUE, TO CUMBOJI
f HazbIBaeTCsi (DYyHKITMOHAJIBHBIM CUMBOJIOM. TaKoit moJIX0/1, HECKOIBKO OTJIU-
9aeTCsd OT IPUHATOIO B MATEMaTHIECKON JIOTUKE, T/ JIOTUIeCKNe CBA3KH U
KBAHTOPBI BBIJIEJIAIOTCS B OTJIEIbHYIO KATETOPHIO U TPEIUKATHBIMUA CHMBOJIAMMU
He cuutaiorcsd. Ham Oymer ymo0HO IPUCOEAMHUTD X K KJIACCY IPEIUKATHBIX
CUMBOJIOB, YTOOBI YIIPOCTUTD PA3JIMYEHUE YTBEPKJICHUIN U BHIPAXKCHUIA.

BamMeTnM, UTO Ha MPAKTHKE YaCTO MCIOJIb3YIOTCA CypPOraThl yTBEPKIACHNH 1
BBIPAsKEHUH — HEKOTOPbIE UX COKPAIIEHUs, OJJHO3HAUYHO MOHUMAEMbIE JIUIIH B
onpe/ieJieHHbIX KoHTekcTax. Hanpumep, yreepxkuenne f(x) = O(g(x)) nmeer
CMBICJI JINITb B KOHTEKCTE, IJle YTOYHSAETCs YTO-HUOYIb TUIA T — (. DTO
sIBJICHUE MbI OyJIeM Ha3bIBaTh KOHTEKCTHOW CEeMAHTUKOW M MCIIOJIb30BATH €ro
TaK K€, KaK OHO UCIIOJIL3YeTCs TPAIUIMOHHBIM 00pasoM. [Ipuembl pemennst
3aJ1a49 OyAyT HMOHUMATH TAKOTO POJA COKpAIleHUs U paboTaTh ¢ HUMU, He
JIOITyCKasl OIMNOOK.

HamomuuM, 910 npeiukaToM B MATEMATHIECKON JIOTHKE HA3BIBAETCST (DYHKITHS,
[MIPUHUMAIONAA 3HadeHns ‘ucTuHa’ U “710Kb . [lo9TOMYy yTBEpKIEHUS MOYKHO
paccMaTpUBATh KaK TEPMbI, 33/Ial0IHe TPEIUKATHI, 8 BbIPAYKeHUsT — KaK
TepMbl, 3aaomue “oobranbie” Gpyuknun. Hanpumep, yTBepKIeHIEM SIBIISIeTCS
repM “Menbine(a, b)”. OH onpeessierT npejaukar, NPUHUMAONI 3HAYEHUE
“ncrwHA”, ecin 3HAUEHHE [TepEeMEHHOM a MeHbIe 3HadYeHns nepemenHoit b. C
JPYTOii CTOPOHBI, TepM “mtoc(a, b)” — BeIpazKkeHue, onpe/e/sonee (byHKIHIO,
3HAUYEHUEM KOTOPOI CJIYKHUT CyMMa 3HAUeHWl mepeMeHHbIX a 1 b.

Kaxkiprit jioruvecknii cuMBoJI f XapakTepu3yercst apHOCTBIO — YHCJIOM 7, Olle-
PAHIOB, JIjIsI KOTOPOI'O JOIYCKAETCsSI CTPOUTDH BhIPaKEHUE JIMOO yTBEPAK ICHIE
f(t1...tn). B 0cobbix cirydasix 9McI0 9THX ONEPAHJIOB MOYKET OTJINIATHCS
OT apHOCTU CHUMBOJIA — HAIIPUMEP, €CJU CUMBOJ 0DO3HAYAECT JBYMECTHYIO
aCCOIUATUBHYIO Ooleparuio. Torjga 9ucso onepasioB JIOMyCKAeTCs JIIOObIM,
GosbIuM euHUIL. Bee Takue CUTyaIuy sIBHO ONOBAPUBAIOTCS B CIIPABOYHOM
nHdOpMAaIH, PErJIaMEHTHPYIONIEN UCIIOJIb30BAHIE CUMBOJIA.

Ecimm BHYTpPH TepMma BbIIEIEHa HEKOTOPAs TTO3UIN, OTJINIHAsT OT MO3UIINN
CKOOKY, TO TOBOPHUM, UTO 3aJaHO BXOKJIEHHE IO iTepMa B 93TOT TepM. [lo3m-
M0 (POPMAIBLHO MOXKHO OIPEIEISITh PA3JIMIHBIMY CIIOCODAMU — HAIIPUMED,
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yKa3biBas HOMeD OYKBBI B cjioBe. [Ipu xpaneHun TepMa B HaMsiTH KOMIIbIOTEPa
BXOXKJIeHUE OVIeT 3a/1aBaThCs aJIPECOM B IMAMSATU, HAUNHAs C KOTOPOTO pac-
nosioykeH 1ojarepM. OQueBUAHBIM 00PA30M OIIPEIE/ISeTCS PE3YJIHTAT 3aMEHbI
BXOXK/IEHUS TIOATEpPMa B HEKOTOPBII TepM Ha JPYTOil MOATEPM.

Eme onno npenBapuTesibHOE coryiamieHne oOIero Xxapakrepa OTHOCUTCH K
MOHSITUSIM CBODOIHON U CBSI3aHHON nepeMeHHbIX TepMa. Cpejin JIOTmIecKuX
CHUMBOJIOB BBIJEJIEHBI IISITh OCOOBIX CHMBOJIOB, HA3BIBAEMbIX CBSI3BIBAIOIIUMU.
DTO CUMBOJIBI KBAHTOPOB ‘cyriecTByer’, “misimoboro”, “Cymecrsyer” (cy-
IIECTBYET U €JIMHCTBEHEH) 1 onucarenn “Kiacc’, “orobpazkenne”; 3ajatomme
MHOXKecTBa 1 MyHKInn. BxoxieHue mepeMeHHoil x; B TepM 6 Ha3bIBaeTCs
CBSI3aHHBIM, €CJIM OHO PacCIOJIOXKeHO BHyTpu noiarepma 6’ tepma 6, umero-
mero Bux f(x1...2 t1...t,), tae f — cBA3BIBAIOIUIT CUMBOJI; X1,. .., Tk
— nmepemenuste, tq,...,t, — Tepmbl; k > 0; p > 0; ¢ € {1,...,k}. Cum-
COK TIEPEMEHHBIX 1 . .. T} HA3BIBAETCS CBA3BIBAIOIIEH NpHUCTaBKoil Tepma 6.
BxoieHnsi iepeMeHHBIX B TEPM, HE SBJISIONINECS CBSI3AHHBIMU, HA3BIBAIOTCS
cBobomubIME. [lepeMenHast, nMeroIast XoTs ObI OHO CBODOOIHOE BXOXKJICHHUE B
TEepM, Ha3bIBAETCS €r0 CBOOOIHON IMEpEMEHHO, WM apaMeTPOM.

Boobrre roBopsi, mepeMeHHast MOYKET UMETh KaK CBOOOJIHBIE, TAK M CBSI3aH-
Hble BXOXKJIEHMSI B TepM. BIpodeM, 9T0 HeXKeJIaTeJIbHO, U B TAKUX CJIyJasX
CBsI3aHHBIE TIEPEMEHHbBIE CPa3y Ke OyAyT 1epeoO03HATATHCS.

Yacro 6bIBaET HYKHA OMEPAIHsT TTOICTAHOBKH TEPMOB &1, . . ., t, BMECTO Tepe-
MEHHBIX T1,...,T, B TepMm A. OHa 3aK/II09aeTCS B TOM, UTO BCE BXOXKJICHUSI
MEePEMEHHBIX X; B TepM A OHOBPEMEHHO 3aMEHSIIOTCST Ha COOTBETCTBYIOTIINE
TepMbl t;. Pesymbrar npumenenns Taxoii oneparum obosnadaercs Syl A.
BupouewM, 5Ty 3amuch Mbl OOBIYHO HE HCIIOIB3YEM, & PE3YJIbTAT MPUMEHEHUsT
nozcranoBru @ K repmy T oboznauaem nomnpocry Q(T).

He BCera pe3yjibTaTOM HIPUMEHEHUA IMOACTAaHOBKHU K YTBEP2KIECHUIO .HI/I6O
BBIPaYKEHHIO CJIY’KUT OCMBICIEHHBINH TepMm. Hampumep, He cTOUT MOACTaBIATD
BMECTO IIEPEMEHHOM CBSI3LIBAIOIIEH MPUCTABKU KBAHTOPA JIMOO OIUCATE IS
KaKO#-Tm00 TepM, OTIMYIHBII OT mepeMeHHoi. Jlazke OTOXKIeCTBIIATE HMOICTa~
HOBKOI IlepeMeHHbIe CBA3BbIBAIONIEl TPUCTABKHU Helb3sl, TaK KaK MOJydYUuTCs
TEPM, He MMEIONni ‘CTaHIapTHOTO  BHIa KBaHTOpa JmOo ommcaresnsi. Ha
MPaKTUKE MBI OyJIeM HUCIIOJIb30BATDH ITOJICTAHOBKU TOJBKO BMECTO TaKUX Iepe-
MEHHBIX, KOTOPBIC HE UMEIOT CBA3AHHBIX BXOXKJICHIHN B TEPM.

EcrecrBenno 0b110 OBl 0XKUIaTh, YTO IPU IOACTAHOBKE B TepM A TepMoB
t1,...,t, BMECTO CBODOJIHBIX MEPEMEHHBIX L1, ..., L, OYJIET MPOUCXOIUTDH U
[IOJICTAHOBKA, (DYHKIIUMA, OIpeae/sieMbIX TepMaMu t;, B (DyHKIIUIO, OIIPeIeIs-
emyio Tepmom A. OngHako, 9TO He Bcerja mMeeT MecTo. Hamnpumep, yrBep-
xaenne “J,(x < y)” meruHHO Mu1st JI060TO BemecTBenHoro y. OmHako, npu
[OJICTAHOBKE & BMECTO Y MOJIydaeTcs JIOXKHOe yTBepxKieHue “I(r < x)”.
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Hpyroit mpumep — BbIpazkenue “set,(x < y)”, ompejessioniee OTKPBITHII
JIy4 YMCJIOBOM IPAMOI € KOHIIOM B TOYKE Y, IIPU IIOACTAHOBKE I BMECTO Y
[peBpaIaeTcs B BeIparkeHnue “set,(r < x)”, 3ajaroliee mycroe MHOXKeCTBO. B
000UX CIyUasiX MMeJa MECTO IOJICTAHOBKA TepMa t;, JJIsi KOTOPOTO HEKOTOPOe
BXOXKJIEHNE TEPEMEHHON T; OBLIO PACIIONIOKEHO B 00/IaCTH JeHCTBUS KBAHTO-
pa Jubo ommcaress 1O MepeMeHHoil — mapamerpy Tepma t;. OkasbiBaercs,
ITO €CJTH TAKWX CUTYyAaIwii n3berarb, TO JeHCTBUTENHHO MTOCTAHOBKA TEPMOB
Oy/JIeT PUBOJIUTH K COOTBETCTBYIOIIEH OJCTAHOBKE I UX (DYHKIIHA. ITO
IPUBOAUT K ITOHATHUIO ILOHycTHNIOfI IIOJCTaHOBKU:

IToncranoBka BeIpakeHuit tq, .. .,t, BMECTO IIEPEMEHHBIX X1, ..., L, B TEPM
A Ha3BIBaETCS JIOIYCTUMOI, €CJIM BBITOJTHEHBI YCJIOBHUSL:

1) Hukakas mepeMeHHast x; HE UMEET CBI3aHHBIX BXOXKJCHUN B TepM A;
1=1,...,n.

2) Hukakoe BXOxKJeHUe IepeMeHHOil x; B TepM A He HaxomuTcs B 06Jia-
CTU JeficTBUsT KBAHTOpa JU0OO omucaTesis, HEKOTOPasl CBA3BIBAIONIAS
mepeMeHHasi KOTOPOTO sIBJISETCS TTapaMeTPOM BbIPaYKeHUS T;.

WNuorma 6p1BaeT HEOOXOAMMO HANTH TAKyIO MOJICTAHOBKY S BMECTO TEpEMEH-
HBIX X, KOTOpasi OTOXK1eCTB/IsieT TepMbl A1, ..., A, ¢ Tepmamu By, ..., By:
S(A1) =8(By),...,58(An) = S(By). Hanpumep, sta curyarms ckiapBaeTcst
[PU TTOCIETOBATEILHOM IPUMEHEHNN JABYX TEOPEM: 3aKII0UCHUE TEPBOI TEO-
PEMBI OTOXKIECTBJISIETCST C OJTHON M3 MOCKHIIOK BTOPOH Teopembl. OKa3bIBaeTCs,
YTO €CJIU OTOXKJIECTBJIEHUE BOOOIIE BO3MOXKHO, TO CYIIECTBYET ‘MUHUMAJIbHA
OTOXKIECTBIISIIONIAST TIO/ICTAHOBKA, 1) T.. TaKasl, ITO JTI00ast OTOXKIECTBIISIONIA
HOJICTAHOBKA S NPEJICTABIMA KaK MTOC/IEI0BATEILHOE TPUMEHEHNE TI0/ICTAHOB-
ki T 7 HEKOTOPOI APYTo# MOJACTAHOBKU. DT MUHUMAJILHAS TOJCTAHOBKA
HA3BIBAETCS TIOJICTAHOBKOI, yHUMUIUPYIOIIei TepMbl A1, ... A, ¢ Tepmamu
Bi,...,B,. O"a eIMHCTBEHHAs C TOYHOCTLIO JIO IIEPEODO3HAYEHUS TI€PEMEH-
HBIX B TIOJICTABJISIEMBIX BBIPAYKEHUIX.

AjtropuT™ HaxXOXKJeHUsT yHUDUIUIPYIOIIeil T0ICTAaHOBKHY HecsioxkeH. Jloctarou-
HO paccMarpuBarh cucremy papeHcTtB Ay = Bi,..., A, = B, Kak cucremy
ypaBHEHUI OTHOCUTEILHO MEPEMEHHBIX X, IPUYEM 3HAYCHUAMU ITUX IIepe-
MEHHBIX JIOJIPKHBI CJIY2KUTH TEPMBIL. /[0CTaTOvHO BCETO JIBYX MPUEMOB PEITEHUST
TaKOIl CUCTEeMBbI:

1) PasenctBo f(t1...tm) = f(S1...Sm) 3aMeHsieTCs] Ha IPYIILY DABEHCTB
tl 281,...,tm = Sm-

2) Ecuu B cucreMe BO3HUKIIO DABEHCTBO & = t, TJie & — [epPeMeHHasi CIICKa
X, TO IIPOBEPSIETCs, UTO X HE BCTPEYaeTcs B ¢ MO0 coBnajaer ¢ ¢t (nHave
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cucreMa HeCOBMECTHA). B mepBoM cirydae paBeHCTBO HCHOJIB3YETCs [IIst
WUCKJIIOUYEHNS U3 CUCTEMBI HEU3BECTHOU T, BO BTOPOM — TaBTOJIOTUIHOE
PaBEHCTBO & = T OTOPACHIBAETCH.

Ecmu B mporecce mnpeobpazoBaHuil BOSHUKAET PABEHCTBO JIByX TEPMOB C
PA3JIMYHBIMY 3aT0JIOBKAMU, OTJIUIHBIMU OT TIEPEMEHHbBIX CIucKa X , Tu00 ABYX
TEPMOB C Pa3/IMYHBIM YUCJIOM KOPHEBBIX OIIEPAHJIOB, TO CUCTEMa HECOBMECTHA.

Jlig mpakTuyecknX HaJI0OHOCTEH MOHATHE YHUMDUIMPYIONIEH 0ICTAHOBKY
[PUIIIOCH CYIIECTBEHHO pacimupuTh. Eciu paccMarpuBaiorcs: JiBa TepMa,
B KOTOPBIX BCTPEYAIOTCS KOMMYTATUBHBIE OIl€pAIlUN JUOO CUMMETPUYIHBIE
OTHOIIIEHUSI, TO B IPOIECCE UX OTOXKJIECTBJIEHUS MOXKHO IEPECTABJIATH CO-
OTBETCTBYIOIINE OllepaH/ibl. B pesyibrare yHUMUIUPYIONas MTOICTAHOBKA
OKa3bIBAETCSI OIIPEJIEICHHON yKe Heonno3HadHo. Hanpumep, npu yHupUKammmm

(sinz)?+ (cosz)? ¢ y+ 2 MoxKHO 6O BMECTO Y MOJACTABHUTD (sin x)?, a BMecTo

2 a Bmecto z — (sinx)?. Ecom

2 — (cosx)?, 6o BMECTO y TOACTABUT (COS )
paspernarh B mporecce YHU(DUKAINN HECTIOKHBIE TOXKIECTBEHHBIE Tpeobpa-
30BaHUs, HATPUMED, OTOXKICCTBIATh ¢ U b - ¢, TIPEICTABIIsAsI TIEPEMEHHYIO @
Kak 1 - a, TO KOJNIEeCTBO CIOCODOB YHUMPUKAIUN eIlle OOJIbIE YBETUIUTCA.
CoOTBeTCTBEHHO, IIPOLEeAYPa YHU(MUKAIMNA B PACCMATPUBAEMOI JIOrMIeCKOM
cUCTeME TPEBPAIAETCS B JIOCTATOYHO CJIOXKHBIN aJrOpUTM, OOpAalleHne K
KOTOPOMY COITPOBOZKIAETCST MHOZKECTBOM OIIIIMI, B TOM YHCJIE, OUIHeil 00pbIBa

[IePEeYINC/IeHUsT YHIMPUITIPYIONIUX TOICTAHOBOK, €CJIM UX IPE3MEPHO MHOTO.

Emte oHO BakHOE TIOHATHE — UACHTUMUITUPYIONIAs MOJICTAHOBKA. B 9TOM
clyvuae mMeKTCcs TepMbl A, ..., A, 1 HEKOTOpoe MHOXKeCTBO X HX Iepe-
MeHHBIX. Ecau nojcranoBka S BMeCTO mepeMeHHBIX X IEPEBOJIUT TEPMBbI
Ay, ..., A, B HEKOTOPOE MOIMHOXKECTBO MHOXKeCTBa M, TO OHa HA3BIBAETCST
UIeHTUDUIUIPYIOIIei 9Tn TepMbl ¢ Tepmamu M . [logcranoska, uaenTudgu-
UPYIOIIAs TTOCBLIKU TEOPEMBI ¢ HEKOTOPBIMY YTBEPKIEHUSIMU, [TO3BOJISIET
HCIIOJIb30BATh TEOPEMY JIJIsI BBIBOJIA CJIEJICTBHI TaHHBIX yTBep:KaeHuii. [losTo-
My paboTa pemiareis, B OCHOBHOM, CBOJUTCS K TOUCKY UJIEHTU(DUIUPYIOITIX
MTOJICTAHOBOK.

Tax HasbpiBaeMast CKOOOUHAS 3AIUCH — IIPEJICTABIEHUE TEPMOB B BUJIIE

f (t1 e tn) — HCIIOJIb3YeTCs TOJIbKO JJId BHYTPEHHUX JeCTBUN JIOrnm4ecKoi
cucrembl. [ljist Gosiee MIPUBBIYHON TPOPUCOBKH YTBEPKJICHUI U BRIPAXKEHUIT HA
9KpaHe UCIOJIb3YeTCs (POPMYJIbHAS 3aIUCh, TPUOIMKEHHAST K OOIIEITPUHSITOM
MaTeMaTu4ecKoii 3amnucu. Mmeercs mporpamma, nmpeobpasyomnias CKOOOTHYIO
3aIACh B CTPYKTYPY JAHHBIX (POPMYyJIBHOI 3amucu 1 obpaTrHo. OHaA HUCHTOIB3Y-
eTcsi Kak IPU BBOJE TEPMOB B CHCTEMY (HAIIPHMED, DU MOCTAHOBKE 3a/ad
peIaTesio), TaK U IIPU IPOPUCOBKE TeKyNuX JeiictBuii cucremsl. [Togpobree
o crocobax (hopMyIbHOM TPOPUCOBKNA HEKOTOPHIX KOHKPETHBIX THIIOB yTBEP-
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JKJIEHUN ¥ BBIPAXKEHUI, a TaKKe O CIocobax BBOJA TEPMOB (DOPMYJILHBIM
peslakTopoM OyIeT cKazaHo JaJee.

YupaxkHeHus:

)

2.3.

Haittu BCe CBO60,H,HLI€ 1 BCE CBA3aHHbIC IIEPEMEHHDbIC YTBEPZKICHUA
\V/m(zly(P($7 Y, Z)) — Q(:L'a U))

HaiiTu mojicraHoBKy BMECTO IEPEMEHHBIX X, ¥, Z, U, U, YHU(DUIUPYIOILY IO
repumet f(x, g(x,y)) u f(h(z,0),u).

BBecTr HOBBII cMBOJI “TTT’, 0003HAYAIONINI OIEPAIIUIO CUMMETPUIe-
ckoii paznoctu MuoxkecTB “T1T(A, B)”. 3aperucrupoBarh CBejeHust 06
9TOM CUMBOJIE B CIIPaBOUHOIT mHGpOpManuu permaress (BONTH B MyCTyTO
porpaMMmy cuMBoJja “TTT”’, HaXkaTh F3 u majee co3marh MOSICHSTOMIII
TeKCT). 3areM yaaauTh 3107 Teker (Ctr-Del) u ynamurs cumsost “rrr”.

IIpumephbl 3anucu HA JIOTUYECKOM SI3bIKE yTBEP2KJIECHUN U
BbIpakKeHnii

[Tepeuncanm cmocoObI TOCTPOEHUST YTBEPKICHNI U BBIPAXKEHUH € TTOMOIIHIO
HEKOTOPBIX YACTO BCTPEUAIOIINXCS JIOTUICCKUX CHMBOJIOB. UTOOBI ITOJIyIUTh
6oJiee OJTHYIO HHPOPMAIIUIO O JIOTUIECKOM SI3BbIKE CHCTEMbI, MOYKHO HCIIOJIb-

30BaThb CJeAyromue BO3MO2KHOCTHU:

1)

Ecin HyKHO y3HATH, KAK UCIO/IH3YETCsT KOHKPETHBIN JIOTUIECKUI CUM-
BOJI S, B IVIABHOM MEHIO BblOmpaercs myHKT “IIpocMoTp mporpammb
JIOTUIECKOTO CUMBOJI2” U CUMBOJI S BBOJIUTCSI B COOTBETCTBYIOIIEM OKHE.
Sarem Haxkumaercsa Enter. Ha skpane mpopucoBbIBaeTCsl KOPHEBOI
dparmenT nporpammbl cuMBoJia S. Celiuac OH He HyKeH, TaK UTO Cpa3y
naxxumaercs F3. Ha sxpame 6y1er mpoprcoBaHO MHOXKECTBO PA3JIMIHBIX
CBEJIEHNIA, CBA3AHHBIX ¢ CUMBOJIOM S. VX MOXKHO IPOKPYYHBATHL BBEPX-
BHI3 KiraBuimamu Kypcopa u PageUp-PageDown. Cpenn sTux cpejeHuit
BeIbupaercs Teker Buga “S(xl...xn) - 7. Ilocre Tupe uuer obbsicHeHne
TOr'0, YTO O3HAYALT JAHHOE yTBEpkKIeHUe JuO0 Bbipakenue. [Toxoxkuit
rexcr Buza “S(xl...xn) ", re BMECTO THPE CTOUT TOYKA, UCIOJIB3YET-
cs1 71T OObsICHEHUST TOr0O, KaK paboTaeT omepaTop Jubdo omepaToOpHOe
Beipazkenne JIOCa ¢ 3aromoBkom S.

Yr106b! TOTyINTD CIUCOK JOTHIECKUX CHMBOJIOB, PACCMaTPUBAEMbBIX B
HEKOTOPOM pazjiesie R | Hy?KHO B OIJIABJICHUU ITPUEMOB BBIOPATH 3TOT
pasze, mnepeiité B ero moAnyHKT “CHpaBOYHUKH’, W Jlajiee — BOUTH
B KoHIeBoii nyHKT “Comepxkanune”’. TlosiBurcs teker “comepkanue(R
S1...8p)", Dl $; — HA3BAHMsI JIOPMYECKUX CUMBOJIOB pasjiesia Jubo ero
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I0/IPa3/1e/I0B. U TOOBI Oy IUTh CIIUCOK JIOTHIECKUX CUMBOJIOB TIOIPa3/ie-
Jia, Hy?KHO CHOBa BBIIITH B OIJIaBJI€HUE IIPUEMOB, HAMTHU 3TOT IOIAPa3Ies
U IIOBTOPUTH OIIMCAHHYIO IIPOIELYPY.

3) Nmeercs oTyiesbHOE OTVIABJICHHE PA3JIEIOB C yKAa3aHUEM UX JIOTHYe-
CKHIX CUMBOJIOB M UX HCIIOJIb30BaHHEM. IT0ObI BOATH B HEro, HYy»KHO
U3 TJIABHOTO MEHIO BbIOpaTh MyHKT “OrjiaBjieHne TpueMoB’, BONTH B
[IPOM3BOJIBHBIIA KOHIIEBOH IIYHKT OLJIABJIEHHS IIPUEMOB JJIsl IIPOCMOTPA
KaKoro-imbo npuema, u gajiee Haxarb Ctr-s.

4) N3 mpocmorpa kakoro-mmbo mpuema 'EHOJIOTa (kax B mpemabity-
IIEM IIYHKTE) MOYKHO HayKaTh KJIABUIILY “c’, BBECTH HA3BAHUE HYXKHOTO
JIOTUYECKOT'O CUMBOJIA, U II0Cjie HaxkaTus Enter nepeiitu B 1IpocMoTp
cripaBouHOii nHopMarmu 06 31oM cuMBoJie (HHMOPMAIHS Ta YKe, YTO

no Haxkaruio F3 u3 npocmorpa JIOC-iporpaMmbt).

5) U3 npocmorpa mpuema 'EHOJIOT'a M0KHO BBIICIUTH JIEBOIT KHOIIKOIH
MBI BXOXKIEHIE KAKOro-Iiu00 CUMBOJIA B TEOPEMY IIPUEMA, IIOCJIE UEro
Ha>XKaTb HpaByIO KHOHKy. CI/IH3y IIOABUTCHA HOHCHHIOH_[I/H‘/’I TEKCT.

6) MoKHO ITPOCMOTPETH HOJHBII CIIHCOK JIOTHIECKUX CHMBOJIOB, HAXKaB U3
JIaBHOTO MeHio “a” (ymopsijiouenne cuMBOJIOB 10 ajibasury) Jaubo “c”
(ymopsiyiouenne cuMBoJIOB 110 HoMepaM). CHMBOJIBI IPOPUCOBAHBL B J[BA
crosbra. Jjisi cMeHBI BBIJIEJIEHHONO CUMBOJIA B CTOJIOIE UCIIOJIb30BaTh
BEPTUKAJIbHBIE KJIABUIIY KYPCOPA, JJIs MIEPEeX0a MEXKIy CTOJIONaMu —
TOPU30HTAIbHBIE. /{1 TepeTncThIBaHus CIUCKa MCI0Jb30BaTh PageUp
u PageDown. YTo06b! moiyunTh nHGOPMAIIAIO O BLIJIEJIEHHOM CUMBOJIE,
naxkumaercs “u’. Mudopmanus — Ta xe, uyro no F3 u3 npocmorpa
JIOC-tiporpaMmbr. 3aMeTuM, 9TO JAHHBIA CIIOCOD — caMblil HEYI0OHBII

U3 TEPETNCTEHHBIX U UCIIOJIb3YeTCsT KpaiiHe PeJIKo.

Huxe, npuBomg Bu yTBEpP:KIEHUI 1 BhIPAYKEHU, HHOT A Oy/IeM yKa3bIBATD
c1ocob UX MPOPHUCOBKHU B (bopmysibHOU 3amucu. Kejim aToro He caenaHo, ¢hop-
MyJIbHasI 3aIlMCh BBITVISIUT TaK Ke, KaK ckobouHasi. Bosbmuncreo marepuaa
JaHHOTO pa3jesa HOCUT CIIPABOYHBIN XapaKTep, U IPU IIEPBOM UYTEHUU €T0
MOXKHO TPOIYCTUTh. OTpaHUYIUMCSI JINIIb U30PAHHBIMU ITOHSITUSIMA IISITH
PAa3/IeJIOB: ODIIEIOrUnYIecKUe TOHATHS, aaredpa MHOXKECTB, JIeMEHTAPHAS AJi-
rebpa, sJeMeHTapHas reoMeTpusi, Maremarundeckuit ananus. Jis mepBoro
3HAKOMCTBA 3TOI'0 BIOJIHE JOCTATOYHO.

Obi1merornyeckne IMOHATAA

Haunem ¢ nepevducjieHnud HauboJiee O6IJ_[I/IX JIOTUYIECCKHUX CHUMBOJIOB f3bIKa,
COXpaHdsd IJId HUX T€ K€ Ha3BaHUA, KOTOPLIE UCIIOJIB3YIOTCA B CUCTEME. Bcee
9TU Ha3BaHUAL 6yﬂeM BbBIJIEJ/IATH B TEKCTE€ KaBblYKaMU.
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[Ipex e Bcero, BBIAEIMM JOTHIECKHE KOHCTAHTHI “HCTHHA, “JIOXKD”, a TaKKe

Jiorudeckue cBa3ku “u’, “mian’; “ue”’; “9KBUBAJIEHTHO’, TTO3BOJIAIOIINE CTPOUTD
HOBBIe yTBepsKaeHus “u(Ag ... A,)"; ‘wm(A; ... A,)" “ae(A;)”; “SxkBUBAIEHT-
HO(A1A2)” U3 paHee OCTPOEHHBIX yTBepKaeHuii Ay, ..., A,. PopmysbHast
[IPOPUCOBKA 9TUX yTBep:KIeHmit oobrunast: “A; & ... & A7, “A1 V ... V A7,

(t_|(A)77’ “Al PN A277.

Jlornueckas cBsi3Ka “‘ecyin-T0” UCIOIB3YETCsH TOJIBKO B COYETAHUN ¢ KBAHTOPOM
obrmHoCcTH: “IiIsir060r0 (T . . . Ty ecau Ay ... Ay To Ag)”, THE X1, .. L, Ty — TIO-
[ApHO pa3JIMYHbIE ITepeMeHHble, Ag, Ay, ..., Ay — HEKOTOPBIE YTBEPK IEHMUS.
DTO0 00YCJIOBIEHO TEM, UTO B OECKBAHTOPHBLIX CATYAIUsIX IIPEIIOYTUTEIbHEES
HCIOJIb30BATH CBA3KHU ‘mian’, ‘n’, “He”’, K KOTOPBIM OHA JIEFKO CBOIUTCS. B
ciyaae m = 0 3amuch npuobperaer BuJ “misuioboro(zy . . . £, Ap)”. Kak npu
m > 0, tak u mpu m = 0 JaHHas 3alIUCh ¢ KBAHTOPOM OOIITHOCTUA HA3BI-
BaeTCsl KBAaHTOPHOI UMILIMKanuei. Y TBep:KaeHust A1, ..., A, Ha3bIBalOTCs
aHTeIeICHTaMI UMILINKAIIUN, yTBEpXKIeHne Ay — KOHCEKBEHTOM.

CDOpMy.]H)HaH 3alliCh KB&HTOpHOfI UMIIJINKaOUN C HEIIYCTBIM CIIMCKOM aHTEIe-
”

JeHToB nmeeT BUJ “Vy, . (A1 & ... & Ay — Ap)”, ¢ nycrbim — “Vgy 2, Ao’

AHATOTUIHBIM 06pPA30M 3AINCHIBAETCS YTBEPXKIEHUE CyTECTBOBAHUS 3HAYTE-
HUH 1, ..., T,, TP KOTOPBIX HCTUHHO Ag: “cymecTByer(xy . .. x,Ag)”. UrobbI
06ecIeInTh BO3MOKHOCTD KOMITAKTHOM 3aITNCH YTBEPKICHUST O CYIIEeCTBOBA~
HUW U €IMHCTBEHHOCTH STUX 3HAYEHWI, BBEJEHA MOIUMUKAINA KBAHTOPA Cy-
mecrBoBanus “Cymecryer(zy ...z, Ag)” (Hormaeckuit cumsos “CymectByer”
— ¢ 6osbmoit 6yksel). CuMBoibl “isiioboro”; “cymecrsyer” u “CyriecrByer”
— CBABBIBAIOIINE; TIEPEMEHHBIE X1, . . ., Ty 00PA3yIOT B MPUBEICHHBIX BBIITE
YTBEPKJICHUSIX CBSI3BIBAIOIIYIO TTPUCTABKY.

Qopmy/bHAs 3alUCh YTBEPKIEHHUS CYIIECTBOBAHUS NMeeT BUJ Iy, 4. Ag”

JII/I60, €CJIN YTBEP2KJJIACTCA CyIIeCTBOBaHUE U € IMHCTBEHHOCTDb, BU/T
13 7
H!xl...anO .

[IpocreiimumMn BbIpaXKeHUAME sA3bIKa, SIBJISIIOTCsT OJHOOYKBEHHBIE CJIOBA, 0Opa-
30BaHHBIE TIEPEMEHHBIMU JIN00 JIOTMIECKUMU cUMBOJiaMu. Bo BTopoMm ciiytae
CUNTAETCs, 9TO BbIparkeHHe NMeeT CBOUM 3Ha4YeHHEM TOT CUMBOJI, U3 KOTOPO-
ro OHO cocTouT. Takoe COTJIAIlIeHNE YIIPOIIAeT UCIOJIHL30BAHNIE JIOTUIECKOTO
SI3BIKA, JJIsI OIIUCAHNS BU/IA €r0 COOCTBEHHBIX KOHCTPYKIINIA. XOTSI 13 HEr'O U BbI-
TEKaeT, YTO KOHCTAHTHI “UCcTUHA” U “JI03Kb~ OJIHOBPEMEHHO JIOJI?KHBI CIUTATHCST
U yTBEPXKJIECHUSIMH, U BBHIPAXKEHUSIMUA, OCOOBIX HEYA00CTB B JaJIbHEHIIIEM 3TO
HE CO3JIaeT.

st 3ajianns 3HaYeHus yTeM pas3dopa CiydaeB UCIOJIb3YeTCsl yCJIOBHOE
Boipakenue “Bapuant(A tq ta)”. Ecim yrBep:kienune A siBJIsleTCsl ICTUHHBIM,
TO 3HAYEHUE ITOIO BhIPAKEHUS PABHO 3HAYEHUIO BbIPAXKEHU 11, UHAYE OHO
PABHO 3HAYEHUIO BBIDAXKEHUS to. AHAJIOTMYHBIM 00Pa30M, PACCMATPUBAIOTCS
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yCaoBHBbIe yTBepKAeHus “anprepuarusa(A By Bp)”. Ecau yreep:xkiaenune A
UCTUHHO, TO UCTUHHOCTH YCJIOBHOTO YTBEPXKICHUS COBIAIAET ¢ UCTUHHOCTBHIO
yTBepXKIeHus B, mHade — ¢ UCTUHHOCTBIO YTBEpXKIeHUs Ba. YcIoBHBIE
YTBEPKICHUST OKA3aJUCh NPAKTUIECKN HEUCIIOIb3YEMbIMU B (POPMYJIMPOBKAX
U pelieHusx 3a/1a4, OJJHAKO OHU BECbMa YacTO IPUMEHSIOTCH B JIOTMYECKHUX
ONHUCAHUSIX CTPYKTYPHOT'O YPOBHS — BHYTPHU IIPOTPAMM ITPUEMOB PEITIATEJIS.

B dopmyibHOll 3anmcn yciaoBHOE BhIpakeHue umeer Buj “(tp upu A, nHaue
t2)”, ycioBHOe yTBepKIeHne — Bu “anbrepHaTuBa(A, ty,t2)”.

UcnonbaytoTest Bcero JiBe KOHCTPYKITUHU, BBOJSIINE CBI3aHHBIE IEPEMEHHbBIE
[P IIOCTPOEHNY HOBBIX BbipaxkeHuil. [lepsast u3 nux — “kmacc(zry ...z, A)”
— ompeJieisieT Kaace BeeX HabopoB (I ... Ty ), Ha KOTOPBIX yTBEpKjieHne A
SIBJII€TCsI UCTUHHBIM. Bropast — “orobpakenue(zr; ...z, A t)” — 3anaer
byHKIWIO, ONpe/IeJIeHHY IO HA MHOYKECTBE BCEX TaKUX HAOOPOB (X1 . .. Ty ), JJis
KOTOPBIX YTBEpKIeHNE A sIBJISIeTCS] UCTUHHBIM, U IPUHUMAOIILYIO HA 9TOM
MHOKECTBE 3HAYEHUSI, Olpe/iesisieMble BbipaxkenueM t. s 3ajanus narerpa-
Jia, IPOU3BOTHOM, TIpe/iesia, CyMMBbI 110 MHOXKECTBY 3HAYUEHUI apamMerpa, u
T.I1., UCHOJIb3YIOTCS OOBIMHBIE OIEPAINH HAJl PYHKIUIME, HE BHOCHIIHE CAMU
o cebe KaKux-jinbo CBSI3aHHBIX MEPEMEHHBIX.

B dopmysnbhoit 3anucu onucaress “kiacc” uMmeer BUJ “sety, 5, A”, onucarein
“orobpaxkenne”’ — BUI “Ag, . 4. (t, A)”. Hanpumep, “set,(x — ancino & 1 <
r & x < 2)” obosnagaer unciennsii uarepsan (1,2), “A. (2%, x — uncmo)” —
KBaIPATHIHYIO (PYHKIUIO, OIPEICIEHHYIO Ha BCEH YUCTIOBON MPAMOIA.

K crucky ucnosib3yeMbIX B sI3bIKe OOIIEJIOTHIeCKUX KOHCTPYKIUI 100aBuM
TaKKe PaBeHCTBO “paBHO(t; t2)” 1 Bbipaxkenue “sHauenue( f t)”, onpemesnsioniee
suavuenne Gynknuu f B Touke t (B hopmysbHOI 3ammcu — t1 = to u f(t)).

AJsrebpa MHOXKeCTB

Yreepxienust “muoxkecTBo(A)”; “npunamyexur(t A)”; “copepxurcs(AB)”
03HAYAIOT, COOTBETCTBEHHO, YTO A €CTh MHOYXKECTBO; t — JIEMEHT 9TOTO MHO-
JKECTBa; MHOXKECTBO A sABJIsIeTCS MOAMHOXKECTBOM MHOKecTBa B. Jljis yenosus
HerepeceveHust AByX MHOXKecTB A, B BBeseno obosnadenue “nenepecek(A B)”.
Dopmysbras npopucoska — “A — set”, “t € A”, “A C B”, “nenepecek (A, B)”.
IIycToe MHOXKECTBO 0003HATAETCS MTOCPEICTBOM JIOTUIECKOTO CUMBOJIA “TIy-
cro”. Beipaxenus “obbepunenne(A; ... A,)”, “nepeceuenne(A; ... A,)”, “paz-
Hoctb(A B)”, “npsimoenponssenenne(A; ... A,)” ucnonbsyrores st 0603Ha-
YeHUs TPOCTEHINNX oTepanuii Ha, MHOXKecTBaMu. PopMy/TbHAST TTPOPUCOBKA
obbranas: 0, “A; U...UA,", “A1N...NA, “A\ B, “A; x ... x A

Y Y

it 3a1aHMsT KOHETHON MOCTIETOBATETLHOCTH 9JIEMEHTOB A1, . .., A, mCmonb-
3yercs Bbipaxkenue “Habop(A; ... Ay)”. Beony nasee, roBopsi 0 Habopax, Mbl
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OTOXKJIECTBJIIEM 3TO IOHSATHUE C IIOHATHEM KOHEYHOMN ITOC/IeJ0BATEILHOCTH.
B Tex ciayuasx, Korjia MpUXOAUTCS BBOJIUTH OIEpPAINU JIMOO OTHOIICHUS C
[IePEMEHHBIM YUCJIOM OIEPAHJIOB (3a UCKJIOUYEHHEM JIBYMECTHBIX acCoIra-
TUBHBIX OIEpaIuii), 0OObLIMHO OHU MPEJICTABJSIIOTCS KAK OJHOMECTHBIE OIle-
palust b0 OTHOINEHNE Hal HabopoM. B wacTHOCTH, KOHETHOE MHOYKECTBO,
COCTOsAIIEE U3 3JIeMEHTOB A1, ..., Ay, 0003HaYAETCH TTOCPEACTBEOM BBIPAXKECHMUSI
“nepeuennb(Habop(A; ... Ay))". Jus mycroro Habopa (Iocjes0BaTelbHOCTH
amnet 0) BBesieHO obo3HavYeHue “mycroecsioo”. @opMy/ibHas MPOPUCOBKA
nabopa — “(Ay, ..., A,)", koneunoro muoxkecrea — “{Aj, ..., A, }".

st pe3ynbraTa mocyienoBaTebHON 3anucu Habopos Aq, . .., A, HUCTONB3y-
ercs Bopazkenne “konkareHanusi(A;j ... Ay,)”. Pesynbrare! jobasieHus K Ha-
Jajy Jaubo KoHIly Habopa A syieMeHTa t 0003HAYAIOTCS, COOTBETCTBEHHO,
“npedukc(t A)” u “cyddurc(A t)”. Yrobsl BbiesnTh u3 Habopa (A ... A,)
noxuabop (A;...A;), ucnonassyercst obosHadenue “noguabop(A i j)”. s
obo3HAYEHUs pe3y/IbTaTa BCTABKM B YKA3aHHBIN HAOOp ajieMeHTa B niepen i-M
9JIeMEHTOM CJ1yKuT Bhipaxkenue “Beraska(A i B)”. @opMysibHasi IPOPUCOBKA
konkaTeHamuu — “; Ay ... Ay

Oco60 BBIJIEISIOTCSI CJlydan IPOPUCOBKY TepMOB “niepedenb(A)”, 3aaromumx
MHOXKECTBO 3JIEMEHTOB KOoHedHOro Habopa A. Ecim 3aromosok tepma A —
HabOp, TO pOpMyJIbHAST IIPOPUCOBKA yrKe yKa3aHa Bbile. Keim A umeer BuI
“npedukc(a, b)”’, TO MHOKECTBO 9JIEMEHTOB POpHCOBbIBaeTcs Kak “{a;b}”. B
OCTAJIBHBIX cirydasix — Kak “{; A}".

Yreepxienue ‘cemeiicrBomuoxkecTs(A)” o3nauaer, uro A ectb byHKIWMS,
OPUHUMAIOIIAS B KAYeCTBE CBOUX 3HAYUEHUI MHOYXKECTB. BbipakeHust “‘o0be-
munenuescex(A)”, “nepecedennescex(A)” o6o3nava0T 00bEUHEHNE U TIEPE-
cevyeHre MHOXKECTB JJI BCEBO3MOXKHBLIX 3HAUYEHMI aprymeHTa QpyHKIUU A,
MpUHAJJIEXKAIUX ee obacTu onpeenerns. OopMysbHast IPOPUCOBKA — CTaH-
naprHas. Hanpumep,

OO6BIYHBIM 06PA30M HCIIOJIB3YIOTCs BhIpazkeHne “MontHoCTh(A)”, yTBepK aeHne
“koneuanoe(A)” u korcTauThl ‘cuernoe”, “konTuHyyM”. POpMyJIbHAS TPOPUCOB-

ka mormHocTn — “card(A)”.

[Iepeuncium obo3natienusi, BBeJIeHHbIE /I PAOOTHI ¢ YUCTIOBBIMU MHOYKECTBA-
Mu. HucioBoi MpoMeKyTOK ¢ KOHIIAMU a, b U yKasaresasiMu c,d OTHECEeHU
9TUX KOHIIOB K MPOMEXKYTKY (0 — KOHEI[ He BKJIIOYAETCsI B IPOMEXKYTOK, 1
— BKJIIOYaeTCs1) obozHadaercs “nmpoMexkyTok(a b ¢ d )”. B wacrnocru, Takum
00pa3zoM MOTyT 3a/1aBaThbCs 1 OECKOHEYHbIE TTPOMEXKYTKH; Jijisi 0003HAYECHUS
UX KOHIIOB (M B JAPYIUX QHAJOIMYHBIX CJIydasiX) MCIOJIb3YIOTCs JIOTUIECKUe

47



CUMBOJIBI ‘MuHYCcOecK’ u “maocoeck”. B bopMybHOIT TPOPUCOBKE YHMCIOBBIE
IPOMEXKYTKU U300PaKaioTcs TPAIUIMOHHBIM 00pa30M, ¢ UCIOJIb30BAHUEM
KPYIVION CKOOKU JijIst yKa3aHUsl HEBKJIIOUYEHUs] KOHIA B IPOMEXKYTOK U KBa/JI-
paTHO# — ecJim KOHeI OTHOCUTCSI K MPpOoMeXKyTKY. CUMBOJIBI OECKOHETHOCTH
[IPOPUCOBBIBAIOTCSA KaK 00 U —00. MHOXKECTBO BEIIECTBEHHBIX YUCEJ BO BHYT-
PEHHEM IIPeJICTABIeHIN 0003HAYAETCsI IOCPEICTBOM “IIPOMEXKY TOK ( MUHYCOECK
wiocbeck 0 0)”, xorst B GOPMyJIBHOM BHJIe OHO IPOPUCOBBIBAETCsI Kak R.
YrBepxKaenue “auciaoBoiiorpe3ok(A)” o3nadaer, 4To A €CcTh OTPE30K HA YUC-
JIOBO#T TIPsAMOii (BKJIFOUYAsT KOHIIBI).

MHozKeCTBa MENBIX, TEJbIX HEOTPUIATETBHBIX, HATYPATBHBIX U PATMOHATBHBIX
quces 0003HAYAIOTCSI, COOTBETCTBEHHO, “Iiesible’, “IleJIbleHeOTpUIlaTeIbHbIE
“HarypasbHble’ n “panuonanbubie’. B dbopmymbHoit mpopucoske — Z, N+,

N, Q.

MHO2KeCTBO TEJIBIX YUCEI, COCTOSINee U3 JIEeMEeHTOB 4,7 + 1, ..., j, obo3Ha1Ia~
ercst “Homepa(i j)”. B dopmysbhoii npopucoske — “{i,...,j}". Habop Tex
JK€ CaMBIX JIEMEHTOB obo3Hadaercs “Habopromepos(i j)”. MHoxecTBo Beex
YJIEHOB apUPMETHIECKON TTPOTPECCUHE C TIEPBBIM JIEMEHTOM a U 3HAMEHATEIEM
p oboznavaercs “apudmuporpeccusi(a p)”.

st paborel ¢ hyHKIMsAME HCTIOIB3y0TCest 0b6o3nadenus “byunkuusi( f)” (yrsep-
XKJeHue o ToMm, 9to f ecrtb dyHkiwms); “obnactb(f)” (obsactb onpeeneHus
dbyuxnnn f); “smadenns(f)” (muoKecTBO 3HAavMeHnit hynknun f); “Orobpaske-
nue(f A B)” (yrBepxenue o ToM, 9To f ecTb (DyHKIMs, Olpe/eIeHHasT Ha
MHOXkKecTBe A U mpuHUMAaoIast 3HaY€HNsT B MHOXKeCTBe B); “B3anMHOO/THO-
srauHo(f)” (yTBepKaeHne 0 TOM, 4TO (DYHKIUSI B PA3IUIHBIX TOYKAX CBOEH
obJ1acTH Onpe/ieIeHNst IPUHIMAET pas/IidHble 3Hadennst). B dopmysibHoil po-
PHCOBKe 00JIACTh OlpejIiesieHns BHINIAMT Kak “Dom( f)”, MHOXKeCcTBO 3HAUeHUIT
— “Val(f)”. Ycnosue “dynknus(f)” npopucosbiBaercst kKak “f — dyHkms’”.

O6pas muoxecrBa M ayst dbyuknun f obosnadaercs “obpas(f M)”; mpoobpas
muoxkecrBa M — “npoobpas(f M)”; npoobpas snementa t — “cioii( f t)”.

Jist 3a1aHMsT KOHKPETHBIX (PYHKITUH UCTTONB3YIOTCS CJIEYIONNE BHIPAYKEHUS.
“konct(M b)” 0b603HAUAET KOHCTAHTHYIO (DYHKIIUIO, IPUHUMAIOILYIO BO BCEX
TouKax cBoeii obsacru onpesjesnenust M sunadenue b. “Cm(a b)” obosnaua-
er (bYHKIUIO, ONpPEJIEJCHHYIO Ha OJHO3JIEMEHTHOM MHOXKecTBe {a} U mnpu-
HUMAIOINIYyI0 Ha HeM 3HadeHue b. PopmysbHas mpopucoBka — “‘a — b
“roxkabyHK(a)” 0b03HAUAET TOXKIECTBEHHYO (DYHKIIUIO, OIPEIEJICHHYIO Ha
MHOXKecTBe a. “rabuuna(A)” oboznadaer pesyibrar “‘o0beunennst’” dyHKIi
MHOXKECTBa A, MIPUHNMAIONINX Ha TepeceIeHnn CBOUX obJyacTeil ompeserre-
HUsI OJIMHAKOBbIE 3HadeHus1. “nooupeyesenne(f M b)” obosHadaeT pesybrar
JoonipesienieHnst (pyHKIN f B Tex TOYKaX MHOXKecTBa M, T/ie oHa ele He
onpejiesiena, 3aadenueM b. “cyxkenue(f M)” obosnavaer cyxenne dbyHkuuu f
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Ha MHOXKecTBO M. YrBepxaenue “nepecranoBka(f A)” osnadaer, 410 ByHK-
s f npescraBisier coboil B3AMMHO-OTHO3HATHOE 0TOOpaskeHne HAIAJBHOIO
0Tpe3Ka HATYPATLHOTO Psifia HA KOHEYHOE MHOYKECTBO A.

Yucio mepeMeHHBIX MHOIOMECTHON (pyHKIUU f 0603HaYaeTCs “IrcaIonepeMeH-
ubix( f)”; dyHKIWs, nostyvaoomasicst u3 f MOJCTaHOBKOl KOoHCTaHT Habopa b
BMECTO [IePEMEHHbBIX, HOMepa KOTOPBIX (HaunHast ¢ 1) mepednciieHsl B Habope
a, oboznauaercs “nondyuknusa(f a b)”. Yreepxaenue “cymecrsuepem(i f)
O3HAYAET, UTO i — 51 TepeMeHHast (PYHKIUHU [ sIBJISIETCS CYIECTBEHHOM.

7

DueMmeHTapHas ajredpa

Bce paccmarpuBaemblie B 9TOM pasjesie ONepallii U OTHOIIEHUSA ABJIAIOTCS
BeIeCTBEHHOBHAUHBIMU; JIJIST PAOOTHI ¢ KOMILIEKCHBIMIA YHCJIAMHU IIPETyCMOT-
PEeHBI AJIbTePHATUBHBIE 0003HATEHUS.

Juist ipejicraBjieHust JECATUIHOTO YUCIA Q] - . . G (G1,. .., 4y, — 1dpbI) B
BUJIe TepMa UCIOJIb3YeTCs 3allUCh “BeIMIuHaA(a] . . . ay,)”. Ecau ancio apob-
HOE, TO OJIHO U3 a; B JTOi 3alUCH SABJISICTCSI CUMBOJIOM 3allsiTOl (3alsiTast
BBE/IEHA B UUCJIO JIOTHIECKUX CHMBOJIOB TOJILKO JIJIsT JAHHON TI€JIH; TPH U300~
paykeHnH Ha KpaHe TepMOB B (DOPMYJILHON 3aIMCH BMECTO 3AIIATON HC-
HOJIB3YETCsl TOYKA). 3aMEeTHM, 9TO B cjiydae n = 1 cuMBOJ “BesmmunHa’ He
UCIIOJIB3YETCS, & IUCJIO HpejcTaBisgercs nudpoit. g npocreiinux omepa-
uii IpuMeHsioTes 0bo3HaueHus “roc(ay . . . ay)” (31ech u ganee n > 2);

9. 9, @ 9, @ 9, @

“mmmyc(a)”; “ymuoxkenne(a; . . . an)”; “apobb(a; ag)’; “cremenn(a; ag)”; “maxcu-
MyM(aq ... an)"; “MuHEMYM(@1 . . . ay)”. PopMysibHbIE OOO3HAYEHNUS] CTAH-

nmaprabie. Omepanyst BLIYATAHUS He BBEJICHA, TAK KAK BCE PABHO MDY PEITCHUN
3aJ1a4 ee MPUXOJIUTCS BbIPaXKaTh depes “mroc” u “MUHYC”, a IPOPUCOBKA BbIUH-
TAaHUS B CTAHJAPTHONH MATEMATUIECKON 3allNCH HEOTIMIUMA, OT BBIPAKEHUSA C

IIJIFOCOM 1 MHUHYCOM.

CymMmMa 1 npou3BejieHre KOHEYHOI'O CeMeiicTBa 3HaYeHniT 0003HAYAI0TCs “CyM-
mascex (F')” u “npomssenenuencex(F')”. 3aecy F' — dyHKIWMs, onpeeeHtast
Ha HEKOTOPOM KOHEYHOM MHOZKECTBE U IIPHHUMAIOIIAsl B KAYEeCTBE CBOUX 3HAUE-
HUil cyMMupyeMble OO0 IepeMHOKaeMble BeJIUInHbl. B dopmysbHoit 3amucn
9TU BBIPasKEeHNs N3006pakaloTcsl OOBIYHBIM 06pPa30M, € HOMOIIBIO 3HAKOB » | U

Hepasencrsa 3anncsiBatorcst B Buje “Mensbine(a b)”; “6ombuie(a b)”; “menbiie-
mwipasto(a b)”; “Gosbiensiupasao(a b)”. Yreepxkaenue “aucio(a)” o3xavaer,
.

YTO @ €CTh BEIeCTBeHHOe uncyo. Jlormueckue cuMBoJIBL ‘e’ 1 “nu’” 0b03HaYAI0T
COOTBETCTBYIONINE YUCIOBbIE KOHCTAHTEI. DOPMYJIbHBIE TTPOPUCOBKU OOBITHBIE.

Jlorapudwm gncia b mo ocnoBanmio a obozuadaercs “‘norapudm(a b)”. s
IPOYMX JIEMEHTAPHBIX (DYHKIMH UCIOJIb3YIOTCs 0603HadYeHust: “cunyc(a)”;
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“kocunyc(a)”; “ranrenc(a)”’; “koranrenc(a)”; “cexanc(a)”; “kocekanc(a)”; “apk-

cunyc(a)”; “apkkocunyc(a)”’; “apkranrenc(a)”; “apkkoranrenc(a)”; “moyib(a)”.
Bripaskenue “curaym(a)” canraercss paBHBIM MUHYC €IMHUIE JIJIsI OTPHUIlA-
TeJIbHBIX JHUCeJI, HE ONPEJEJICHHBIM B HyJe, U PABHBIM €JIMHUIE JIJIsI [TOJI0-
KUTENIbHBIX wncest. “Curnym(a)” moonpenesnsercs B nyie exuuureit. Jls
runepbosimaecknx (PyHKIUi UCIOIb3yI0TCsi 0003HaYeHust “runcunyc(a)”; “rur-
kocunyc(a)”; “runranrenc(a)”’; “runkoranrenc(a)”’. @opMmyJibHbIE TPOPUCOBKH
OOBIYHBIE. 3aMETHUM, 9TO CTENEeHb TPUTOHOMETPUYECKOH dhyHKIMN 0603HaYA-
ercsl He OOBIYHBIM “COKpaIleHHbIM” 00pasoM (Halpumep, sin? x), & TOJBKO B
aBHOM BHje: (sinz)2.

bAAN1S

Yreepxaennus “nesoe(a)”, “varypasnbroe(a)”, “aernoe(a)”, “pannonasnbroe(a)”,
“npocroe(a)” yTOIHSAIOT TUI BEMIECTBEHHOTO YUCJIA d. BbIparKeHus ‘auci-
resib(a)” u “3HameHaTesb(a)” OUPEIEIsIOT, COOTBETCTBEHHO, EJI0YNC/IeHHbII
YUCJIUTENb M HATYPAJIbHBII 3HAMEHATEb PAIMOHAIBLHOTO YHC/Ia ¢ (I0CTe COo-
KpAIlleHHsl COOTBETCTBYIOIIEl jipobu). YrBep:xkierue “nequt(m n)” o3Havaer,
9TO IEJI0e YUCJIO M JEJTUT 1ea0e Incao n. QopMysbHas 3amuch OOBIMHAS.
Bripazkenust “Hoz(ny ...ng)”" u “HOK(n; ...nk)” O3HAYAIOT, COOTBETCTBEHHO,
HanOOJIBIINI OOIMUil JIenTe b U HaNMEHbIee 0o0Iee KpaTHOe IEeIbIX HUh-
Cel Ny, ..., Ng. YTBEPKIEHNE “B3aUMHONPOCTBI(M n)” 03HAYAET B3AUMHYIO
[POCTOTY IEJIbIX Yuces m U n. Boipaxkenue “niesasigactb(a)’ obo3HauaeT
HesIyto 4acTh umciaa a. PopMmyabHasg 3anuch ooblaHas. J[ns obosnavenust
BbIUETA 1IEJI0I0 YUCJIA 1M [0 HATYPAJTBLHOMY MOJLYJIIO 1 CJIy?KUT BbIPAYKEHUE
“gpraer(m n)”. Popmynbraas 3amuck — “a(mod b)

7

Beipaxkenue “anciocoderannii(m n)” 0o603HaYAET YUCIO COUCTAHUN U3 M 110
n; BbIpaxkenue “dakropuas(n)’ — dakropuas 1eJI0ro HEOTPUIATETHLHOTO
qucia n. PopMysIbHBEIE IPOPUCOBKH OOBIYHBIE.

dopmasbHbIe MHOTOYJIEHBI TPEOYIOT B JIOTUYECKOM SI3bIKE CIIEIHAIbHOIO TIPE/I-
CTaBJIEHUsT — OHU, PA3yMeeTCsl, He SBJISIOTCS (DYHKITHSME, HO HE sIBJISTIOTCST
Takxke u popmynaamu. [locmennme cyTh cji0Ba B KOHEIHOM ajadpaBUTe U MHO-
JKECTBO WX BCETO JIUIIb CIETHO, B TO BpeMsI KaK MHOXKECTBO (POPMATBHBIX
MHOTOUJIEHOB HAJ[ IOJIEM BEIeCTBEeHHBIX YHCEeJI KOHTHHYaJbHO. [109TOMy MHO-
TOYWIEHBI PACCMATPUBAIOTCS KaK abCTpaKTHBIE OObLEKTHI, 33/IaBaeMble TPOMKOit
(X,F,K). 3necb X = (x1,...,%,) — YIOPsIJOUEHHBIN HAOOP CUMBOJIOB IIepe-
MeHHBIX; F' — moste; K — yHKIns, onpejieleHHast Ha HEKOTOPOM KOHETHOM
NOJMHOKeCTBE M MHOMXKECTBa M-0K TEJIbIX HEOTPUIATETHLHBIX YUCET U IPUHHU-
MAaloIas 3Hadenns n3 nojasg F. 9ta yHKIus conocTasaser HAOOPY cTemeHeit
MEPEMEHHBIX T1, . . . , LTy, KOI(DQUITMEHT COOTBETCTBYIONIETO OHOUWICHA, BXOIs-
mero B MHOro4ieH. [{jist 060o3HaueHnsT MHOIOYIeHA UCIIOJIb3YeTCsl BbIparKeHne
“muorowren(X F K)”. Paszymeercst, B bOpMYJIbHOI 3aIIUCU TPELyCMOTPEHO
6oJiee y106HOE 0DO3HAUEHHUE: [ig, . o, (S), T1e S — OBbIYHBIM 06pa30M 3alIu-
caHHas CyMMa OJHOYJIEHOB. [lepexom oT 0HOTO MpecTaBIeHns] MHOTOWIEHA
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K JPYTOMY BBIIOJIHSIETCS aBTOMATHYIeCKH. Y TBepxKaeHus “Muorowren(A)”
u “erecTBMHOrOWIeH(A)” UCIONIB3YIOTCS JIJIsl yKa3aHus Ha TO, 910 A ecTb
MHOTOWIEH (B IEPBOM CJlydae — OOINEero BUa, BO BTOPOM — HaJ MOJEM
BEIIECTBEHHBIX YUCEI).

DiieMeHTApHAsI T€OMETPUs

[TouTtu Bce BBOAMMBIE B 3JIEMEHTAPHON N€OMETPHUH IIOHSATHSI OTHOCSTCS OIHO-
BPpEMEHHO 1 K ,HByMepHOMy, n K TpeXMepHOMy CJIyLIaHM. MCHOHBSOB&HI/IQ B
3aj1a9e TMOHSITHSI, MMEOIIEr0 CMBIC TOJIBKO JIJIs ABYMEPHOIO CJIydast, aBTO-
MaTHYIECKH O3HAYTAEeT, ITO 3Ta 3aJa4a MEeJTUKOM ILIaHuMeTpudeckas. dToobl
YCKOPUTH paboTy pernaTe s P PACCMOTPEHUN TNIAHMMETPUIECKUX 3a/1at,
B CIINCOK IIOCBIJIOK TaKHX 3a/Jda4 O6bI‘—IHO BBOJUTCs (KaK IIpaBUJIO, aBTOMa-
TUYECKU CaMHUM DeIlaTeseM) TeXHIYeCKas MOMeTKa “maHuMerpus’. DTy
IIOMETKY MOXKHO pacCMaTpUBaTh KakK BCIIOMOraTejbHOoe (PUKTUBHOE yTBEP-
JKJeHNe, YKa3bIBaIoIlee Ha CYIIeCTBOBAHNE HEKOTOPOH 00IIeil ImI0CKOCTH, K
KOTOPOII OTHOCATCS BCE paccMaTpUBaeMble B 3aJ1a49e TOUKH.

Yreepxennue “rouka(A)” o3Hadaer, 4To A eCTh TOUKA TPEXMEPHOIO IPOCTPAH-
cTBa (B IJIAHUMETPUYIECKOM CJIydae 9Ta TOYKA OTHOCUTCS K HEKOTODOW He
YTOYHSIEMO IJIOCKOCTH JIAHHOTO [IPOCTPAHCTBA). Bhipaxkenue “npsimasi(A B)”
0b03HaTAET TPIMYIO, TIPOXOAATIYI0 depe3 Toukn A, B. B ciaydae cosnaienust
9TUX TOYEK YCJIABJIMBAEMCS CUUTATH, 9TO JAHHOE BbIparkeHue 0003HAIaeT
KaKyIO-TO IIPOU3BOJILHYIO MPIMYIO, IIPOXOISIIYI0 Yepe3 pacCMaTPUBAEMYIO
TOYKY. AHAJIOTMYIHO, BhIpaxKenue “mockoctb(A B C')” 0603HAYAET ILIOCKOCTD,
npoxozsiyto depes Touku A, B, C.

OGyuenne perraresisi BBIIOJIHAIOCH TAKAM 00Pa30M, 9TO OH MOXKET paboTarhb
TOJIBKO C IPAMBIMU U IIJIOCKOCTAMU, 3aJaHHBIMU SIBHBIM O6pa.3OM gepes 1napy
(TPOIiKy) TOYEK ¢ IOMOIIBIO YKA3aHHBIX BbIpazkeHuii. TeM He MeHee, B sI3bIKe
IpeayCMOTPEHDBI UCIIOJIBb3YyEeMbI€ B HEKOTOPLIX CIICHUAJIbBHBIX CJIy4dadX yTBEP-
xaenns “Ilpsivasi(A)” u “Ilnockocts(A)”, yraswpiBatomue, uro A siBisercs,
COOTBETCTBEHHO, IPSAMOi JIHOO IIIIOCKOCTHIO.

Beipaxkenust “orpe3ok(A B)” u “unrteppan(A B)” 0603HAYAIOT, COOTBETCTBEH-
HO, OTPE30K U UHTEpBaJ ¢ KoHaMmu B Toukax A, B. Beipaxenus “nyu(A B)”
u “obparubiitiyd (A B)” 0603HAYAIOT, COOTBETCTBEHHO, JIyd C HAYAJOM B
TouKe A, TPOXOSAIUA Yepe3 TOUKY B u jiyd, 0O6paTHbId JaHHOMY JIydy.

Paccrosinne mexxy Toukamu A u B o6osnauaercs “paccrosiaue(A B)”. ®op-
MmysbHast npopucoBka — [(AB). Paccrosuaue or Toukn A 10 npsmoii gm6o
wiockoctu B obo3HavaeTcst, cCOOTBETCTBEHHO, “paccraoupsamoii (A B)” u
“paccraomnockocti( A B)”. Paccrosnue MexKty JByMsi 3aMKHYTHIMU MHOKECT-
Bamu Touek A u B obosnavaercs “paccrmexiy(A B)”.

o1



Benmmuuna yria ¢ BepmmHOit B Touke B, CTOPOHBI KOTOPOI'O MPOXOJAT Yepe3
rouku A u C, obosnauaercs “yron(A B C)”. ®opmysbHas POPUCOBKA —
Z(ABC). Dra Bemmunna u3mepsiercst oT 0 10 7. Yros Kak hurypa B 9TOM CJIy-
gae oboznavaercs “Yrosn(A B C)”. Yreepxaerue o ToM, uto jiyd AD sBisiercst
6uccekrpucoit yrira ABC|, 3anuceiBaercs B Buje “ouccekrpuca(A B C' D)”.
[Ipsimasi, Ha KOTOPOil JIEXKUT JlaHHAsT OucceKTpuca, obosnadaercs “BuccekTpu-

ca(A B C)".

Yreepxenus “napasiensisi(A B)” u “nepnenpukynspao(A B)” uctosbay-
I0TCS JIJT YKa3aHus Ha HapaJsuleIbHOCTD MO0 HEePIeHUKYIAPHOCTD IPIMBIX
60 mwiockocreit A, B (momycKaioTes Jiio0ble COYeTaHUs: IPIMast — HPIMAa;
psiMast — IJIOCKOCTh; IJIOCKOCTh — ILIOCKOCTD ). DopMyJibHbIe 0603HAUEHUST —

A|BuALlB.

st ykazaHust Ha TO, 9TO JiBe TOYKH A u B jiexkaT 1o OfHy CTOPOHY OT Ipsi-
Moii sin6o mockoctu C|, ucnosb3yercst yreepxaenue “opnacropona(A B C)”.
Yreepxkienne “pasubiecToponbi(A B C)” yka3blBaer, 4TO OHU JIEXKAT IO
passble cToponbl. Eciim C' — mpsiMast, TO B 000UX CJIydasiX yTBEPKJIEHUE
YKa3bIBaeT TaKXKe W Ha MPUHAJIEKHOCTL Touek A, B 00Ieil mI0CKoCTH ¢
570i1 npsimoit. Ecsin ojiHa u3 Touek nomajaer Ha npsiMyo (IJIOCKOCTB), TO
CUUTAETCS, YTO TOUKY OJTHOBPEMEHHO JIEYKAT ¥ TI0 OJIHY, U TI0 Pa3HbIE CTOPOHDI
OT HPSIMOIi (ILIIOCKOCTH).

Yreepxaernne “rpeyronpuuk(ABC)” oznagaer, uro Touku A, B, C' cyTb Bep-
[IMHBI TPEYTOJbHUKA (PAa3/IMYHBbl U HE JIeYKaT HA OJHOW NpsiMOii). AHajo-
rugHo, yrBepxkaeHus “napasienorpamm(ABCD)”, “pom6(ABCD)”, “upsimo-
yronsuuk(ABCD)”, “ksagpar(AB CD)”, “rpanenusi( ABCD)” o3Ha4aroT, 910
gerBepka Touek A, B,C, D cocraiisier HabOOp BEPIIUH YETHIPEXYTOJbHIKA
COOTBETCTBYIOLIEO THUIIA. B IIEPBBIX YeThbIpeX CAydasX AOIYCKAIOTCS IPOH3-
BOJIbHBIC ITUKJIMYIECKHE IIepeCTaHOBKH; B IIOCJICITHEM C.quae BEPIINHBI A, D
JIOJIZKHBI JIeXKaTh Ha OOJIbIeM (HUZKHEM ) OCHOBAHUY TPAIEIU. 3aMEeTUM, ITO
[IPEIyCMOTPEHBI Ba O0O3HAYEHUsT JJIsT TPAICIIUN: YKA3AHHOE BBIIIE ITPEIII0-
Jlaraet, 9To 0b6a yIJia Ipy HHXKHEM OCHOBaHHMM He Gosbme 90 rpaiycos; B
obosnauerun “Tpanerusi(AB CD)” 310 npeio/ioxKeHe 0OTCYyTCTBYET. Y TBep-
xkpenne “gerbipexyronbuuk (ABCD)” oznadaer, uro derBepka Touek A, B, C,
D obpa3syer BepIIMHBI BHITYKJIOIO YeThIpexyroibinuka. Ecim a — nabop Tovex,
TO YTBEPXK/ICHUs “MHOTOYTOJIBHIUK (a)”; “IpaBMHOIOYTOJBHUK(a)” O3HAYAIOT,
9TO JIAHHBIE TOUYKU 00Pa3yIoT IIOC/IEI0BATEILHO IPOXOAMMbIE BEPIINHBI HEKO-

TOPOr0 MHOTIOYTOJIbHUKA (BO BTOPOM CJIydae — IPABUJILHOIO).

Bripazkenue “burypa(a)”’ o603HaUAET MHOXKECTBO BCEX TOUYEK MHOTOYTOJIb-

HUKA, OFPAHUIECHHOTO JIOMAHOM, IPOXO/IAIeil Yepe3 TouKu Habopa a. Y TBep-
xkaenne “rienTp(P a)” o3nadaer, uyro Touka P sBisieTcst meHTPOM 06JIaCTH
a.
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YrBepxkaenus “Memnana(ABCD)” u “Beicora(ABCD)” o3Hadalor, 9T0 TO4-
ka D sBisieTcss OCHOBaAaHUEM, COOTBETCTBEHHO, M€e/IUAHBI JIM0O BBICOTHI TPe-
yroabanka ABC, npoBenennoit n3 sepmmnbl A. YTBepxkaenne “BuccexTpe-
yr(ABCD)” o3nadaer, 4ro Touka [ sIBJISIE€TCSI OCHOBAHHEM OUCCEKTPUCHI
3TOTO K€ TPEyTOJIbHUKA, IIPOBE/ICHHON U3 BEPITHHBI 5.

Bripazkenus “mrormaib(a)” u “nepumerp(a)”’ 0603HAYAIOT IIIONA/L U EPH-
MeTp obsracTu a (BO BTOPOM CJIydae — TOJIBKO HMEIOIIEH B/ MHOTOYTOIbHIKA).
Briparkenne “nymna(a)” obosnadaer JmMHy JUHAN a. [l10ma s mpopucosbi-
BaeTcst Kak S(a).

B nBymeprHoM citydae OKpyKHOCTD € TIEHTPOM B TOUKe A 0bo3HadaeTcst b0
Kak “okpykHOCTh(AB)”, rie B — HekoTopasi TOUKa Ha 3TOH OKPYKHOCTH,
60 Kak “okp(A r)”, rae r — pamuyc. Anamorndnsie obosznadenus “kpyr(AB)”
u “kpyrpaguyca(A 1)’ ucnosb3yorcs s Kpyra. B TpexmepHoM cirydae
3ajlaHne OKPY2KHOCTH JIMOO Kpyra JIOIOJIHAETCH YKa3aHUEM TPETheil TOUKH,
Jiexkaleit B ee (€ro) IIOCKOCTH. 3J1€Ch UCHOJIb3YIOTCst 0603HaueHust “OKpy K-
nocrs(ABC)” u “Kpyr(ABC)”; C' — nonosnHuTebHast TOUKa, (DUKCHPYIOMAsT
[LJIOCKOCTb.

Jyra okpy:xHOCTH € IeHTpOM A, uMerommast KoHrepble Touku B, C'; o6o3Hada-
ercst 6o “nyra(ABC)” (Menbinas n3 aByX Ayr), mubo “Gonbmasayra( ABC)”
(6osbimast u3 aByX Ayr). B ciydae jgumamerpajibHO MPOTUBOIOJIOXKHBIX TO-
qek B, Gombirasg u MeHbInas (YCIOBHO) JYTH BBIOMPAIOTCS HEKOTOPBIM
HeyTOYHsIeMbIM 00pa30M, npudeM pa3indsbl. Boipaxkenue “mayrayria( ABC)”
0bo3HATALT JIyTY, Ha KOTOPYIO OmMpaeTcst Brucanubiii yron ABC.

Yr06bI 33/1aBaTh 00JIACTE CO CJIOXKHOIT rpaHuIieil, 00pa30BaHHOI MHOKECTBOM
dbparMenTOB cTaHIAPTHOrO BHJA (OTPE3KU IPSIMBIX, JIyTU OKPYXKHOCTE 1
T.IL.), UCHOJIb3yeTcst 3anuch “@urypa(mepedens(nabop(A; ... Ay,)))”, tae

Ay, ..., A, — obo3HAUYEHUsI JAHHBIX (DPArMEHTOB.

Bripazkenus “cextop(A B C)” n “cerment(A B C')” 0603Ha9aI0T, COOTBETCTBEH-
HO, CEKTOD U CEI'MEHT KPYTra, UMEOIIEro MeHTp B ToUKe A U orpejielisieMble
Kpaitaumu Toukamu B, C, JexkaluMu Ha OKPYKHOCTH. BbiOupaercst MeHb-
miast U3 JAyr MeXKJy JAHHBIMH TOYKaMu (B CIydae PaBeHCTBa Jyr Gepercs
HEYTOYHSIEMBIM 00pa30M OJIHA U3 HUX).

Yreepxienne “kacarenbhasi(A B)” osHadaer, 94To npsiMasi A SIBJISIETCsT Ka-
caTesbHOl K OKpyzkHOCTH B. YTBep:Kienus “Baemikacaresbhasi(A B C)” u
“puyrpkacarebias(A B C)” o3nadaror, uro nupsimas A sBisiercs, cooTBeT-
CTBEHHO, BHEITHeH Jnb0 BHyTpeHHel 00Ieil KacaTeJbHOI OKpyKHOCcTel B u
C. YrBepxaenns “Buenikacatorcsi(A B)” u “Buyrpkacaiorcsi(A B)” o3naqaior,
9TO OKPYXKHOCTH A m B KacawoTcs JIpyr JApyra, COOTBETCTBEHHO, BHEIITHUM
00 BHYTPEHHUM 0Opa30M.
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Yreepxaenne “Brnucana(A B)” o3Hadaer, 9TO OKPYKHOCTH A BhImcaHa B
MHOTIOYTOJIbHUK B (mocsie/iHuii 06bIMHO 3a/1a€TCsl BbIpaXKeHneM Buja “dury-
pa(...)”). Anamoruano, yreepxaenue “onucana(A B)” o3Hadaer, 9TO OKPYK-
HOCTH A ommcana OKOJIO MHOTOYTOJIbHUKA B.

Yrepxienne “nonobuei(A B)” o3Hadaer, 4TO MHOIOYIOJIbHUKU, HAOOPHI
BEPINUH KOTOPBIX cyTh A u B, moobHbl. 3aMeTuM, 9TO 371eCh BMECTO 0603HAa-
YalOIIero MHOTOYOJIbHUK BbIpaxkeHust “durypa(A)” ucrosnbsyercs: BblpazKkeHne
A, ompejiestsioniee HAOOP €ro BepInuH. Y TBep:KaeHne “noaobus(A B)” nomos-
HUTEIHHO (DUKCUPYET COOTBETCTBHUE MEXKJIY BEPIIMHAMU, IIPU KOTOPOM HMEET
MeCTO TIoZiobme: BepInHe A; COOTBETCTBYeT BepinuHa B;.

YreepKaenue “BbinyKio(A)” yKasbiBaeT Ha BBIIYKJIOCTh MHOXKecTBa A.

B ornmume or maHUMETPUU, B CTEPEOMETPUU HE BBEJEHBI 0DO3HAYEHUSI
TeJI U TMOBEPXHOCTEH Yepe3 nX “omopHbIE” TOUKH. B 3amavuax OHU JTOJKHBI
0003HaIaTLCS IIEePEMEHHBIMMU.

Yreepxaenus “ky6(a)”, “npusmal(a)”’, “napasutesnenunes(a)”’, “nupamuiaa)”,
“yeeurmmpamuaa)”, “konyc(a)”, “map(a)”, “cdepal(a)”; “nmmunap(a)”’ ykasbl-
BAIOT THII TeJIa JINOO MOBEPXHOCTH . J[OTOTHUTEIBHO K 9TUM yTBEPKIEHUSIM,
MOXKHO IPUMEHATH TaKyKe yTBEPXKIACHUS “IpsiMoii(a)” (cirydan mpsiMoii mpus-
MBI ¥ IIPSIMOT'O HapaJiie/ienunesa), “npasuibhblii(a)” (ciydan npaBrIbHBIX
IPU3MBI, IUPAMUJILI OO0 YCEUEeHHOW HMUpaMUbl) U “IPsAMOYroJbHbIH(a)”
(IPUMEHUTEIBHO K TapaJIIe/IeIUIe Ly ).

Beipazkenus “obbem(a)”, “mutongnosepxuocru(a)”; “6okoBasinoBepxHOCTh(a)”

0003HAYAIOT, COOTBETCTBEHHO, 00bEM, IOJHYIO ILIOMAIb TOBEPXHOCTH U ILIO-
a b OOKOBOIT IIOBEPXHOCTH Tesa a. s 0603HadeHnsT TLIOMIA U TOBEPXHOCTH
a, KaK 1 B IUIOCKOM CJIydae, MCIOJIb3YeTcs BhIpaykenne “mroma/ib(a)”. Bor-
cora rena a (mupamma, KOHYC, IUJINHAD U T.11.) ob0o3Havaercs “Bbicora(a)”.
Beipaxkenue “pajuyc(a)” obosnauaer pajguyc mapa jubo chepsl a.

YrBepkaenue “rpanb(a b)” 03HAYAET, YTO MHOTOYTOJBHUK @ SBJISETCS TPAHBIO
MHororpasnuka b. Yreepxenue “ocnosanue(a b)” osHauaer, 9ro miockas du-
.

rypa a CJIyKUT ocHOBaHmeM Tesa b. YTeepxaenus “Bepruna(a b)”; “pedbpo(a b)”
O3HAYAIOT, YTO TOYKA JIMOO, COOTBETCTBEHHO, OTPE30K @ SIBJIAIOTCS BEPIITHOM

Maremarudyeckuil aHaJIn3

IIpenen dbyHKIMM BEleCTBEHHOIO MEPEMEHHOTO f B TOYKE G 0003HATAETCH
“npenen(f p a)”; 3mech p — ykasaresb Tula npejesa: p = 0 o3HaYaeT JBY-
CTOPOHHUU Tpenesr; p = 1 — JIeBBId NpesiesT U p = 2 — IPaBBId IIpeJie.
[Ipemen ancioBoit IOCTIEIOBATEIBHOCTH 0003HAUAETCS TAKUM K€ 00pa3oM, HO
B 9TOM cjydae yHkIius f olpejesiena Ha MHOYKECTBE HATYPAJIHHBIX YHUCEJI.
AnajiorngabiM 06pa3OM UCHOJIB3YIOTCs 0b03HaueHus “Bepxuuiinpenen(f p a)”
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u “nmxauitnpenen(f p a)’. PopmysnbHbBIE TPOPUCOBKY CTaHAApPTHBIE. JIumb B
cJIydae, ecJid TUI Tpejiesia p — MePeMeHHas1, TPOPUCOBKA UMEET BU/T

“hmm%a\pf (.CU)”.

Ucnosb3yeMble B aCUMIITOTHIECKUX OlleHKax obosHavenus f(x) = O(g(x))
u f(z) = o(g(z)) upeacrasisror coboit Xoporuii npuMep KOHTEKCTHOI ce-
MauTuku. OHU UMEIOT CMBICJ TOJILKO B COYETAHUN C YKA3AHHBIMU B KOHTEK-
cTe JIONMyIEHUusIME O “‘CTpeMJIeHnH & K HeKOTOpOMY 3HadeHuio. Pazymeercst,
MOYKHO ObLJIO Obl UCKJIIOUUTD U3 A3BIKA TAKYI0 KOHTEKCTHYIO 3aBUCUMOCTD U
CTPYIIIUPOBAThH YKA3AHHOE BBIIIE PABEHCTBO C yKa3aTeJeM Ha IPeJeTbHOe
[OBEJIEHNe apryMeHTa B OJHY CUHTAKCHYECKYIO KOHCTPYKIIUIO, OJHAKO TO
IpUBE/IO Obl K HEONPABJIAHHO IPOMO3JIKUM 3AIIUCIM, TaK KAK OOBIYHO OJ[HU
U Te Ke yKasaTesl [PeJIeIbLHOr0 MOBeJIeHUsT 0OC/IyKUBAIOT MHOKECTBO Pa3-
simanbiX paBeHcTB ¢ O u 0. [1oaTOoMy B si3bIKe peraTesis COXPaHEHO OOBITHOE
IpUMeHeHre TaKuX PaBeHCTB. HeGouIbIoe n3MeHeHne 371eCh 3aTParuBaeT JIMIb
0: BMECTO YKA3aHHOT'O BBIIIIE PABEHCTBA, BO “BHYTpeHHeM IIPeJICTaBICHUN
ucnosbdyercs 3anuch “o( f(x), g(x))”.

SHadeHne MPOM3BOIHON (PYHKIMKA f OJHOTO BEIECTBEHHOTO MEPEMEHHOTO
B TOYKe a obosHavaercs “npousBojHasi(f a)”. 3HavueHMe B TOUKE @ 4acT-
HOU TIPOU3BOIHON (hyHKIMK f, 3aBUCAIIEH OT N TIepeMEHHBIX, 0603HaTAETCsT
“qacranpouss(f K a)”. 3nece K = (ki ... ky) — Habop kparHOCTeil tuddepen-
[UPOBAHNS TI0 OTIEILHBIM TIEPEMEHHBIM; ecu k; = 0, TO 10 i-My apTyMeHTy
nuddepeHImpPOBaHTe HE BBIIOJTHSIETCS. SHAUEHNE TTOBTOPHOM TPOU3BOTHOMN
dyuKIMH f OHOTO BEIECTBEHHOTO IIEPEMEHHOTI0 TaKKe 0003HATAETCSI TIOCPEI-
crBoM “gactanpouss(f K a)”omHako 3jech yxke K — He HAOOD, & BeJUUUHA
kparuoctu auddepenrupoBanus. PopMyIbHBIE TPOPUCOBKH CTAHIAPTHBIE.
Yreepxenne “Ilpoussognas(f ¢g)” osHadaer, uro 3HavYeHUust HYHKIUUA § B
0bJIacTH ee OIpeieieHrsT CyTh 3HAUeHNsT TPpOU3BOIHOM (yHKIuu f. AHajgormd-
HO, yTBepxkaenue “Hacrunpouss(f ¢ g)” o3nadaer, 4To 3HaYeHUs QYHKIUH
g B obJiacTU ee Olpee/ieHusl CYyTh 3HAYEHUsT JaCTHON ITPOU3BOIHON (DYyHK-
[UU HECKOJLKUX TIEPEMEHHBIX f 10 ee i-My apryMeHTy. 3HadYeHUe TOJTHOTO
muddepenimana mopsiaka 1 GYHKIUN f HECKOJBKAX HEPEMEHHBIX B TOU-
Ke T Tpu Habope a TMpUpAIeHNi 3HaYeHNl ee apryMEeHTOB 0DO3HAYAETCSI
“muddepennman(f n x a)’.

Jlnst 0bo3HaeHnsT HEOpeIeIeHHOr0 HHTerpaJia (PYHKITNH f OJJHOTO BEIeCTBEH-
HOI'O TIEPEMEHHOI0 UCIIOJIB3YeTCsl YUCTO TexHuuecKas 3anuch “Uurerpas(f)”.
[Ipenmosaraercst, 9TO ee 3HAUEHUEM SIBJISIETCS] KaKas-TO OJHA M3 MHOXKECTBA
BO3MOXKHBIX IEpPBOOOpa3HbIX (byHKImM 1 f. B mporecce pernenns 3aia-
91 9Ta IepBOOOpa3Has HAXOAUTCS, M TOTIa YKA3aHHAs 3AIUCh YCTPAHIETCH.
Pazymeercs, nyis ucrionb3oBanus B 6a3e TeOpeM CJIEIOBAJIO ObI B3SATh HE OJIHO-
MECTHYIO Ollepaluio HaJj f TUIa YKa3aHHOI BBINIE, a JIBYMECTHOE OTHOIIIEHNE
Mex 1y (byHKImeld u ee mepBoobpasHoil, b0 (Kak 9T0 0OBIYHO W JIEJIAeTCsT) B
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KavuecTBe 3HAYEHUs! JJIs HEOIIPeIeJIeHHOIO HHTerpaJja OpaTh Bce MHOXKECTBO
nepBoobpazubix. OJIHAKO, IEPBBIN CIIOCOO MPUBOIUT IPHU (POPMATHLHOM UHTE-
rPUPOBAHUU K 0D03HAYEHUSAM, CUIILHO OTJIUYAIONINMCS OT OOINEINPUHSTHIX, a
BTOPOIl 3aCTaBJIsIET HEOIPABJIAHHO YCJIOXKHSTE SI3bIK, BBOJIsI B HETO OIEPAIAN
HaJ MHOYXKecTBaMu yuknit. [losToMy 1 BerauceHuii Oblia BeIOpaHa yKa-
3aHHAs BBIIIE 3aIUCh, KAK TEXHUYIECKN HanboJjiee yinoOHasl, XOTs U TpeOyromast
JIOCTATOYHO YKECTKUX OTPAaHUYEHUIl Ha KOHTEKCT, IIPU KOTOPBIX €€ HCIIOJIb30-
BaHME He MPUBOJUT K npoTuBopednsim. OtpejieseHnblii nuTerpai yHknun f
OJTHOII BEIIeCTBEHHON ITepEeMEHHOI 110 ee 00JIACTH OIpeIeIeHrsT 0D03HATAETCST
“unrerpaJi(f)”. [Ipu npoprcoBke Ha SKpaHe 3TOr0 UHTErpaJja B OOIYHOl 3aru-
CH TIPOUCXOJIUT “U3BJIeUeHNe” U3 OMMCAHMs 0DJIACTH OIpejiesieHusl [ IpeJesioB
UHTErPUPOBAHUS U SBHOE UX yKazaHwue. [[Jisi TBOMHOrO u TPOIHOrO MHTErpa-
JIOB BBeJIeHbI 0603HaveHus “nBoitnoitnaTerpas(f)” u “rpoiinoituarerpas(f)”,
e f — guciaoBas QYHKINS, 3aBUCSINAA, COOTBETCTBEHHO, OT JIBYX JIMOO OT
Tpex nepeMeHHbIX. VHTerpasibl 6epyrcst 1o Beeit objractu ompeneseHust f.
DopmysbHbIE IPOPUCOBKU UHTETPATIOB OOBIYHBIE.

Yrepxaenne “cxomuresi(f)” o3HaYACT CXOAMMOCTD MMOCIIE0BATEIBHOCTH
(dynknuu HarypasbHoro aprymenta) f. Yuc/aoBoii psiJi paccMaTpuBaeTcst
KakK (QYHKIUSA HATYDAJBHOIO apryMeHTa. Y TBEPXKJICHHE O CXOJUMOCTH Psijia C
obmmm ueHoM A; bOpMyIUpYeTcs B TEPMUHAX TI0CJIE0BATEBHOCTH €0 Ya-
CTUYHBIX CyMM Kak ‘cxozpurcs(oTobparkenue(n HarypasibHoe(n) cymmascex (i
nenoe(i) & 1 <i & i<n A4;)))”. Cymma psaga ¢ obmum wienom A; 0603mHa-
Jaercst Kak “‘cymmancex(orobpazxkenue(n nemoe(n) & k<n A,))".

Bcenomoraresbaoe yrBeprkieHne ‘crpeMurcsi(z a p)” 03HaYaeT TO ¥Ke caMoe,
9TO T — @, IPUYEM p — yKasareiab JABycTopoHHei (p = 0) aubo ogHOCTO-
ponreii (p = 1 — sieBast, p = 2 — npasasi) okpectHocT. OHO He MMeer
CAMOCTOSITETHHOM CEMAHTUKHU, & CJIYYKUT JJIsI OTMPEIETICHUsT CEMAHTUKHU JIPY-
I'MX yTBEPXKJIEHUH, BCTPEYAIOIIUXCS ¢ HUM B OOIEM KOHTEKCTe (HAlpUMep,
1) = O(g(x))).

st yKasaHUsT JJOKAJIBHBIX CBOWCTB IMC/IOBOM (DyHKIMN f BBEIEHBI 0003HA-
vyenus “nepemenasnaka(f a)”’ (byHKIUs MeHsIET 3HAK B OKPECTHOCTU TOYKH
a); “yoeiBaersrouke(f a)” u “Bospacraersrouke(f a)”. YObiBanue n Bo3pac-
TaHMe 3/1eCh MOHUMAIOTCSI B CTPOIOM CMBbIcse. Y TBepKienue “orperouke(f a)”
03HAYAET OrPAHUYEHHOCTH (PYHKINU f B OKPECTHOCTH TOYKHU (.

Yreepxaenue “Makcumym(f A B ¢)” o3nadaer, 9ro B ecTb MHOXKECTBO BCEX
TOYEK MakCUMyMa (GpyHKIMN f Ha MHOXKeCTBe A, mpudeM ¢ — 3HAUYEHUE ee B
9TUX TOUKaX. B ciydyae Murnmyma ucnosbsyercs 3amuch “Muaumym(f A B ¢)”.
Yreepxaenne “oxcrpeMmyM(f a b ¢)” o3nadaer, uro dyHKIUS f MMeeT IKC-
TpeMyM B TOUKe a; b — 3HadeHWme ee B 3TOH TOYKE, ¢ — TUIl SKCTPEMYMa —
JIOTHIECKUH CUMBOJI “MuHUMYM 1160 “MakcumyM’. POpMyIbHBIE IPOPUCOBKH
cumBoJioB — Max, Min, Extr.
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PAANNAS PRI PAINAA

Yreepxkaenus “yoviBaer(f A)”, “Bospacraer(f A)”, “neyowBacr(f A)”, “HeBo3-
pacraer(f A)” 0603HAYAIOT CTPOTYIO U HECTPOI'YI0 MOHOTOHHOCTH (hYyHKIIUH
f ma muoxectse A. JIjs yKazaHus BBITYKJIOCTH JTUOO BOIHYTOCTH CJIy7KAT
obosnauenust “Boinykiassepx (f A)” u “Boinykiasaus(f A)”.

Jlst obo3HaMEeHNsT HETPEPBIBHOCTH W PABHOMEPHON HENPEPBIBHOCTU THCTIO-
Boit dyukunu f Ha MHOXKecTBe A HMCIOJIB3yIOTCs 3ammcy “HenpepbiBHa(f A)”,
“paBHoMeproHenpepbiBHa( f A)”. YrBepxaenue “nepuopnuna(f A)” o3navaer,
gTo GyHKIUs [ MepUOINTIHa HA BCEH YHCION OCH U YUCIO0 A SIBJISETCS ee Tie-
puosiom (He 06s13aTeIbHO HAUMEHBIINM ). Y TBep:Kienus “derHasdyskms(f)”
u “veverHasdyHKIwA( f)” yKa3bBAIOT YeTHYIO OO HEYETHYIO (DYHKIIHIO.

JLnst oneparuii CJIOYKeHusI, YMHOYKEHUS, U T.1. , IPUMEHSIEMbIX K UUCJIOBBIM
dyHKIUAM, & HEe K YUCJIaM, B JIOTHYECKOM S3bIKE JOJ2KHBI ObITH BBEJIEHDI
HE3aBUCUMbIe O0O3HAYEHUS — JBONHUKHM aHAJOTMIHBIX ODO3HAYEHUN J1JIsi
YUCIOBBIX omneparmii. Tak, i CI0KeHUs IUCI0BBIX PYHKIINN ¢ OJUHAKOBOM
00J1aCTBIO OIIPEICJIEHUsT BBEJIEHO 0003HaUYeHMe “TTIOCYHK; It yMHOYKEHUS
— “yMHOXKYHK; J1719 n3MeHeHusd 3HaKa — ‘MuHychyHK' . Kak u B ciydae
YHCeJI, TIEPBBIE JIBE OLEPAINE MOTYT MPUMEHSIThCS K TPOM3BOJBLHOMY (6071b-
HIeMy eJ[MHUIBI) duciy onepanioB. Ha skpane onepanuu Haj QyHKIMSIMEA
[IPOPHUCOBBIBAIOTCS TaK K€, KAK U COOTBETCTBYIOIINE YUCIOBBIE OIEPAIIIH.

2.4. BBoj yTBEp2K/IeHWIT 1 BbIPAKEHUII B CTAaH/IAPTHOM MaTe-
MaTUYECKOI 3anmcu

B 6OJ'I]3HII/IHCTB€ CJIyda€B YTBEPXKACHUSA U BbIpazK€HUA BBOJIATCA B CUCTEMY IIPU
oMoty (popMyJIBHOIO PEJIAKTOPA, B OOBIYHON MareMaTndeckoi 3amucu. Kak
MIPABUJIO, JIJIl JIOTMYECKOT0 CUMBOJIA IIPEIYCMOTPEHA CIIeNUaIbHas KIABHUIIIA
Jinbo TpyIa KJIABUII, HAYKUMAEMbIX TocJe[oBare/ibHo. GopMyIbHbIH pelak-
TOp obecIieunBaeT CTAHIAPTHYIO TPOPUCOBKY (POPMYJIBI HEIIOCPEICTBEHHO B
mporiecce ee Habopa, ABTOMATUYECKU MU3MEHsis IIPU HEOOXOIUMOCTH Pa3Mepbl
U pasmertenue pparMeHToB (GOPMYJIbL.

IIpuBesmem kpartkoe omnmcanue padoTbl ¢ HOPMYIbHBIM pesakTopom. [lpm
BXOJIE B HEI'O MOSIBJISIETCS TIPSIMOYTOJIBHUK Kypcopa (KOPUYHEBATOIO I[BETA.).
DTOT KypCcop, B OTJIUIHE OT KYypPCOPa TEKCTOBOTO PEAKTOPA, HEJb3sI TIepeMe-
MATh KJIABUIIIAMU HEPEMEIEHUI Kypcopa — €ro IoJIoKeHre 3aUKCHPOBAHO
U COOTBETCTBYET TEKYIIEMY BBOIUMOMY CUMBOJIY opMyJibl. Curyarust npu
HCIIO/IBE30BaHNN (POPMYJIBLHOTO PeJaKkTopa “IuHeiiHas — MOXKHO JUOO BBECTH
oUepeTHON CUMBOJI, TNOO OTMEHUTH ITOCJIEIHUN BBEIEHHBIN CUMBOJ HaYKaTH-
eMm “Backspace”. B niportecce BBOga OpPMYJIbI TPOUCXOAAT aBTOMATHIECKHE
MacIITabupoBanue, “MeHTPOBKA’ U IepEeHECeHNe Ha, HOBYIO CTPOKY 3JIEMEHTOB
M300parKeHnsl.
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st 3aBepiieHust BBoia hopMysibl HaxkuMmaercs “Enter”. 9ra ke kiaBuiia
CJIyXKUT JIJIsl yKa3aHUs Ha 3aBepiieHne Habopa oTHebHBIX (hparMeHToB (op-
MyJIbl — Jpobeii, pajiuKaJoB, WHTErpajoB u T.11. I[Ipumenenve ee B Takux
CIyYasiX JOJIKHO OBITH AKKYPATHBIM, TAK KaK IIOBTOPHOE HAYKATUE ITPUBEJIET
K [PEKIEBPEMEHHOMY 0OpBIBY Habopa (popMysibl (BIIpodeM, /i BO3BpAIIe-
HUS B PEAKTUPOBAHME TEPMa 33Ja4U JIOCTATOYHO BBIIE/JUTH 3TOT TEPM U
Hazkarhb “®”). Yrobbl OTMEHUTDL HavaTOe peJakTHpoBaHue GOPMYJIbI U BBIATH
u3 GOpMYJILHOTO pefakTopa, Haxkumaercs “Esc”. 3amernm, uro eciau dop-
MYyJIa 3aB€JIOMO He HabpaHa 0 KOHIA OO HAabOpaHa C MPUHIUITHAILHBIMA
omubKamu, T0 GOPMYJIbHBIN PEIAKTOP UTHOPUPYET 3aBEPIIAIONINE HAYKATUS
kiasumu “Enter”. B sTom ciy4ae ciemyer aubo moBectu HAOOP POPMYJIBI 10
KoHIIa, b0 BepHyThes (Backspace) k ommbke n ncnpasuTh ee, b0 BoobIe
IOBTOPHO HAOPATH BCIO (POPMYITY IEJTUKOM.

IIpu BxOsie B DOPMYJIBHBIN PEIAKTOP aBTOMATUYECKU OCYIIECTBJISICTCS IIe-
PEeX0/I B JJATUHCKUI PEXKUM BBOJIA CUMBOJIOB C KJIABUATYPBI; IIPU BBIXOJIE —
aBTOMAaTHYIECKOe BO3Bpalenue B “Kupmuiuily . Hecmorpst ma “arunckuit”
PEKUM, IIPUBOJIUMBIE JlaJiee KOJbI KJIABHUII U COYETAHUN KJIABUII, UCIOJIb-
3yemble B (DOPMYJIBHOM PEJIAKTOPE, YacTO JAITCS Yepe3 “KUupUJLImIecKue’
obo3HaUEHNST KIABUII (HUKAKOTO HEPEKIIIOUCHNST PEsKIMa, KJIABHATYPBI IPH UX
UCIIOJTb30BAHUN HE TTPEIOJIaraeTcs — OHU IPUBOISITCS B TAKOM BHJE IIPOCTO
Jyist ya00CTBa 3allOMUHAHUs). B Tex cirydasix, KOrjia BO3MOXKHA [y TAHUIIA, $1B-

HO YKa3bIBAECTCsI HA UCIIOJIb30BAHNE KUPUJUIUIL (B CKOOKAX CTABUTCS TOMETKA
“pyc.”).

BameTuM, 9T0 B JTFOOBIX PEXKUMAaX JJOTUIECKON CUCTEMBI JIJTsT PYYHOTO IIEPexoa
B JIATUHCKUI PEXKUM KJIABUATYPBI JIOCTATOYHO HaxKaTh F12, a s mepexoia
B pexkum kupmumnbl — F11. OaHaKo, UCIoJB30BATH 9TH BO3SMOXKHOCTH PEKO-
MEH/IyeTCsl TOJIBKO Ipu paboTe B TeKCTOBOM pesiakTope. Clieyer MOMHUTD,
YTO BCE YIPABJISIONINE KJIABUIIM U COUYCTAHUS KJIABUII B JIOTUYECKON CHCTEME
OPMEHTUPOBAHBI Ha KUPWIIMIECKUN PEKUM BBOMA, TAK UTO MEPEXO] K Ja-
THHCKOMY PEXUMY OyJIeT 03HAYATH IIPOCTO OTKJ/IFOUYECHUE COOTBETCTBYOIIIX
YIIPaBJIAIONINX BO3ACHCTBUA.

Ilepemennnie B hOpMyIbHOM pemakTOpe HabuparoTcs Jubo 6e3 WMHIEKCOB
(Mastble u GoJIbIIKE JTATHHCKUE GYKBbI), JTUOO0 ¢ YUCIOBBIME MHIEKcaMu. JIst
Habopa MHIIEKCA MTOCe BBOJIa IIEPEMEHHON HAXKUMAETCs KJIABUIIA ‘KypPCcop
BHUZ, U jlajiee BBOAUTCH MHJEKC. 110 OKOHYAHUU BBOJIA MHJIEKCA HAXKIMAECTCH
“Enter”.

M

Hexkoropelie jiorudeckne CUMBOJIBI 0003HAYTAIOTCS B “‘CTaHIApPTHOW MaTeMaTh-
JeCKOH 3aIliCH TEMHU Ke CJIOBAMM U CJIOBOCOYETAHUSIMU, UTO U BO BHYTPEHHE
CKODOYHOII 3aIIUCH. DTO OTHOCUTCS B IEPBYIO OYePEIhb K MOHATHUSIM, JIJI KOTO-
PBbIX B MaTeMaTHUKe He IPEeIyCMOTPEHO CIEIUaJIbHON CUMBOIUKH. Pa3ymeercs,
110 Mepe 00yYeHUsI pelaTeis A0/l TAKUX HOHSITHI IIOCTOSHHO yBEININBACTCS.
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B 0cobbIx cityuasix, Jjist HauboJjIiee 9acToO BCTPEUAIONINXCS IOHITUN, BBOISITCS
crienuaJibHble KJIABUIIN JIUOO TPYIIIbI KJIABUII (OOBIMHO 2 MOC/IE0BATEIHHO
HazKMMaeMble KJIaBUIIN). B ocTaJbHBIX CIydasiX JJIs BBOJA JIOTUIECKOTO CHM-
BOJIa, N300PaXKaeMOro CJI0BOM JINOO CJIOBOCOUYETAHMEM, HAYKUMACTCS KJIABUIIA
“Ctr-Enter”, mepeBopdias B pe:kuM MOOYKBEHHOTO HAOOpa JaHHOTO CHMBO-
JIa, TEKCTOBBIM pedakTopoM. 1o okoHdaHnm HabOpa HAXKUMAETCs KJIaBHUIIA
“Enter”, Bo3Bparmaomasi B pe:kuM (GOPMYJIHLHOTO PEIAKTOPA.

[Tepexo HA HOBYIO CTPOKY BBIIOJHSIETCsE (DOPMYJIBHBIM PEJIAKTOPOM ABTO-
marudecku. OJHAKO, IIPU UCIIOJIb30BaHUN YKA3aHHOTO BBIIIE CII0coba BBOJA
Jiormdeckoro cumMBoJia depes “Ctr-Enter” moxker okazarbcesi, 9410 Jijist HAbopa
9TOTO CUMBOJIA TEKCTOBBIM PEIAKTOPOM Ha TEKYIIEH CTPOKE MECTa HEeJI0CTa-
touno. Torma nepe HabopoM ciiejlyeT 0DeCrednTh Iepexo/i K HOBOM CTPOKe
BpyUHYIO, HaXKaB Kiasuiny “Ctr-kypcop BHUZ".

ITonpobuoe mepeunciieHne MOIIEPKUBAEMBIX (DOPMYIBHBIM PEIAKTOPOM JIO-
I'MYEeCKUX CHUMBOJIOB M CIIOCOOOB HX BBOJIA IIPUBEIEHO B CIPABOYHUKE IIO
JIOPUYIECKOU CHUCTEeMe. DTOT CIIPABOYHUK JIOCTYIIEH, HAIIPUMED, U3 TJIABHOI'O
mento (o F1); B mporecce Habopa popMyIibl TaKzKe MOYKHO TepeiiTi K HeMy,
HaKaB KJIaBUIILY Fl Hocne HaXXaTHsd BOSHUKACT OrJIaBJIEHUE CIIpaBOYHHUKA.
B sToM ornaBienun cieayer HailTu KOPHEBOH pasjes, U B HEM — BbIOpaTh
nyskT “@opmynbHbI pemakTop”. g Bo3Bpalenus B HaOOp pOpMyJibl U3
IPOCMOTPA CIpaBovYHnKa Haxkumaercs “End” (13 orsiaBieHus cipaBOYHUKA, —
OTHOKPATHO, U3 KOHIIEBOI'O TeKCTa cripaBounuka — “End” maskumaercst qBa-
JKJIBI). 371eCh MbI IPUBO/MM II€PEIHCIICHIE JIUITb HEKOTOPBIX BO3MOXKHOCTEI
dbopmysbHOrO pesakTopa. B ocTanbHbIX Ciydasx ciaeayer (BO3MOXKHO, MPIMO
u3 Habopa GopMyIIbl) 00paIaThC K CIpaBOYHUKY. Jlanbreiimmii MaTepuas
JIAHHOTO pasjiesia UMeeT YHCTO CIPABOYHBIA XapaKTep M IPU IEPBOM UTEHUN
MOKeT OBITH OIyINeH. B KOHIle pa3jesia MPUBOAATCS YIPAYKEHUS Ha BBO/I
$dopMyJ1, KOTOPBIE IIOMOI'YT 3aIIOMHUTH OCHOBHBIE I'PYIIIbI KJIABHUIIEH.

OOGmiesornyecKne CUMBOJIBI

Orpunanne —A yrBepxKaeHnss A BBOAUTCS IIyTEM IIOCJIEI0BATEILHOIO HazKa-
Tust KiaaBuin n,0 (1ar.) u nocseaytoniero vabopa “A”. Cumposbt “u”; “nim”
BBOZSTCsI, COOTBETCTBEHHO, Kak & u Ctr-v. CuMBOJI “eciun-T0”, BCTPEUAIOIIHIi-
CsI TOJIBKO TI0JT KBAHTOPOM OOIITHOCTH, U300ParKaeTcst CTPEJIKON U BBOJUTCS
HayKaTHeM KJIABHUINU “Kypcop BrpaBo”’. CHMBOJI “9KBUBAJIEHTHO  0003HAYAELTCS

JIBYCTOPOHHE! CTPEJIKON U BBOJIUTCS HAXKATUEM KJIABUINU “KypCOP BJIEBO .

st BBoza KBanTOpHOI 3ammucu “Vy,  », (A1& ... &A, — Ap)” cnagana jgBa-
JKJIbI HAxKIMAEeTCsl OOJIbIIast JIaTHHCKas: OyKBa A 1 IOSIBJIIETCS 3HAK KBAHTOPA
oburHOCTH. 3aTeM Nepeuncsitorcst (663 Kakux-1ubo mpobesioB)IepeMeHHbIe
x1,...,Z, KBAHTOPHOI IpucTaBKy; HaskuMaercs “Enter” (3mech mosiBisieTcst
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OTKPBIBAIOIIAs CKOOKA), MOCJIe Yer0 BBOAUTCS KOHbBIOHKIIUST

A& ... &A,. Janee naxxumaercst “Kypcop BupaBo” (IIOSIBJISIETCsI CTPEJIKA J1Ist
“ecsin-10”), BBOAUTCS yTBepXKIAeHUE Ag, I B KOHIIE CTABUTCS 3aKPBIBAIOIIAS
cKODKa.

st BBOZIA KBaHTOPHOI 3ammcu “3y, 4, (A)” cHadama 1BaXK bl HAKIMACTCS
GoJibIlias JaTUHCKasd OyKBa E u mosiBiisgieTcss 3HaK KBAHTOPA CYIECTBOBAHMSA.
BareM Habupaercs KBaHTOPHAsl IPUCTABKa X1 ...Xk; HaxkuMaercsa “Enter”
(mostBJIsteTCsT OTKpBIBAIOIIast CKOOKA); BBOAUTCS yTBepKaenue A, u craBurcs
3aKphIBAOIIAsl CKOOKA.

Bosmoxkno ucnosibzoBanne KBanTopa ‘cymectByeT u equnctBeHno’. Ilocite
3HaKa KBAHTOPA CYIIECTBOBAHUS 3J€Ch HJIET BOCKJIAIATEIbHBIN 3HAK. Jlirs
[IOsIBJIEHUSI TAKOI'0 OOO3HAYEHMS CJIeJlyeT BMECTO JIByKpaTHOro Haxkartns “E”
HaXKaThb 1ocsaenoareabuo kiasumnm “E” u “T” (sar.).

PapencrBo BBOmmTCsT 00BIUHBIM 0Opa3oM. Jlornvyeckne KOHCTaHTHI “HcTUHA” 1
“JI0KB” BBOJSATCS, COOTBETCTBEHHO, JIBYKPATHBIM HAYKATHEM KJIABHUIIHA t OO0

f.

Yenosaoe Boipaxkenue (A npu P, unaue B), npunumaroniee 3uaderue A,
€CcJI UCTUHHO ycJioBue P, u 3Hadenne B B IPOTUBHOM Cilyuae, HabUpaeTcs
caeytonum obpazom. CTaBUTCS OTKPBIBAIOITAsT CKOOKA; BBOJIIUTCS BbIPAXKEHNE
A; naxxumaercs Ctr-e (e-kup., or ciosa “ecan’); BBoguTcst P; HaxKuMaercst
Ctr-u (1 — or cioBa “unade”); BBoguTCs B, 1 CTaBUTCs 3aKpbIBAIONIas CKOOKA.

Apudmerndeckue onepanum 1 OTHOIIIEHUS

YHuctoBble KOHCTAHTHI HAOMPAIOTCS OOBIYHBIM 00pa30M; B CJIydae JIeCATUYI-
HBIX Jpobeii ucnosb3yercs Touka. Onepanun “mwioc” (MIPOU3BOJILHOE YUCIIO

cyraraeMblx, 6oJIbIee WM paBHOe 2) 1 “MUHYC’ BBOJATCS KJIaBUIIAME “+ 1
44 7

VYMHOXKeHINe BBOIUTCS HarKaTHEM KJIaBUINH “3Be3/I04UKa’, IpUIeM B CIydae
OJIHOKPATHOIO HAYKATHsI 9TON KJIABHUINHU (Hepes; OYepPeTHBIM COMHOXKUTETIEM )
daKTUIeCKOi MPOPUCOBKH Yero-Iudo Ha dKpaHe He MpoucxonuT. Ecim HyKHO
yOeINThCS B TOM, YTO HarkKaThe KJIABHUIIN W BBOJ ONEPAINN YMHOKEHUS CO-
CTOSIMCH, TO KJIABMIIA, “3Be3/109Ka’ JIOJI?KHA OLITH HarkaTa elle ABaXKJIbl — B
9TOM cJIydae IJjisl YMHOXKeHHsT OyIeT nmpopucoBaHa Touka. Cieayer 0coGEHHO
aKKypaTHO BBOJIUTDH IPOUBBEJICHUS, YACTh COMHOYXKUTEEH KOTOPBIX 3aKJITO-
TeHa B CKOOKHU. Kcm mpomycTnTh HaxkaTne KIIABUIMH “3Be3109Ka’ mocae A,
to npoussejieane A(B + C') 6yzer BoCHpUHITO Kak 3HadeHue GpyHkimun A B
Touke B + C.

JlpoGHOe BHIparKeHne % BBOJUTCS cefyommm obpasoM. CHavua a HasKUMAaeT-
cs KJIABUIIA “IBOETOYNE’ — IIOC/IE 3TOrO IIPOPHUCOBBIBAETCS KPACHBIM I[BETOM
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FOPU3OHTAJIBHAS YepTa Jpodu, HaJ[ KOTOPOHl pa3MeIiaeTcsd Kypcop. 3aTeM
BBOJUTCS dncanTe/ib A. B mporecce BBoja ropusoHTaIbHAS YepTa Apobu
YIJIMHSAETCH aBTOMATUYIECKHU; €CJIM BBOJIUTCS MHOTO9TAXKHOE BbIPAXKEHUE, TO
s obecriedeHnsl HeOOXOMMMOTr0 MECTa, ITPOUCXOIUT aBTOMATUYIECKAs KOP-
PEKIIMsI Pa3MEPOB U pPa3MeIleHus Bceil paHee BBEJIEHHON YacTu (HOPMYJIbL.
[Tocse BBOsA UncuTeNsT HAXKUMaeTcst Kirasuina “Enter” — Torga Kypcop 1e-
peMelaeTcs B Ha4aJjo 3HAMEHATe s, U IIPEJIIIPUHUMAETCS BBOJL, 3HAMEHATEJIs
B. Haxkowser, mocjie BBOja 3HAMEHATE/IsI HAXKUMaeTcs Kjasuiia “Enter”, 3asep-
mrarorrnas Beo apobu. Ilpu sToMm ropusoHTaIbHAS YepTa Apodn n3 KPacHOI
CTAHOBUTCS IEPHOHN, M MPOUCXOUT ABTOMATUYIECKAS IIEHTPOBKA UYUCIUTENIS U
3HaMeHAaTe s I TTOJIyIeHUs] CUMMETPUIHON 3aIUCH.

Crenennoe Berpazkenne AP Bpopures ciemyiomun obpazonm. Crauasa Habupa-
ercs Beipazkenue A (ec/im OHO caMo SIBJISIETCs PE3Y/IbTATOM IIPUMeHeHus GoJiee
YeM OJIHOMECTHOM OlepaIu, TO 00s3aTeIbHO 3aKII09IaeTCs B CKOOKM). 3aTeM
HaKMMaeTCsl KJIABUIIIA “Kypcop BBepX — Kypcop HOJIHUMAETCS BBEPX JJIS
IPOPUCOBKY MOKa3aress crernenn. [locse BBoma Beipaxkenust B (ero ne o0si-
3aTeJIbHO 3aKJ/II0UaTh B CKOOKM) Haxkumaercs “Enter” — kypcop omyckaercsi
00paTHO, U BBOJI, CTEIIEHN CUUTAETCSI 3aKOHUEHHBIM.

Ornormenust “menbiie”, “60JibIe” BBOIATCH € MIOMOIIbIO KJIABUII <, >; OTHO-
IMIEHUS “MEHBIICHINPABHO”, “OOJIBIIEMINPABHO” — C TIOMOIIBIO KJIABUIII ‘JIeBast
KBaJpaTHasd CKOOKa’, “lipaBas KBaJparHas cKoOka’ . [Lj1st BBoja yTBep:KIe-
Hus “A — 4uciio” cHavyaja HabupaeTcsl Bbipaxkenue A, 3aTeM Ha KMMAaIOTCS

kjasumu ¢/ u “q9”.

KOHG‘{H&LH CyMMa
b
> @)
i1=a

BBOJIUTCs ciemytomuM obpazom. CHadasta Haxkumaercs “Ctr-s” — mosBiisieTcs
GoJibItiast OyKBa “curmMa’ MaJIMHOBOTO IIBETA, MPUYEM KypPCOP HaXOIUTCS TO/T
9Toi OyKBOIl. 31eck Habupaercs: ¢ = a u Haxkumaercs “Enter”. Torma Kypcop
[EPEBOJIUTCS B ITOJIOXKEHUE HaJ| OYKBOI “‘curma’; vie Habupaercsi BhIpayKeHmne
b u cnoa naxkumaercs “Enter”. Ilocsie 5TOoro Kypcop oKasbIBaeTcCsi CIipaBa OT
6ykBbI “curma’, rie Habupaercs Boipaxkenue f(i). Ilo okonyanun Habopa Ha-
xkumaercs “Enter”, nepekparusatoriee 6ykBy “‘curma’ B 4epHbIii 1BeT — HAOOD
CYMMBI Ha, 3TOM 3akoH4YeH. Eciu TpebyeTcs: 3a/1aTh MHOXKECTBO JIOMYCTHMBIX
3HAYEHUl WHJEKCA CYMMUPOBAHUSI KOCBEHHBIM OOPA30M, TO HCIIOJIb3YeTCsT

> Q).

4,P(4)

3alliChb

BBost ee TponcxouT aHAIOTHYHO MPEALIIYINEMY, HO B TIOJOKEHUN Kypcopa
Ha T “curmoit” cpasy Haxkumaercs “Enter”.
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Koneunnre IIponu3BeACHUA

b
[[ro, 1] 7@
i=a i,P(i)
BBOJISATCS COBEPIIIEHHO TaK K€, KAK KOHEYHbIe CyMMbI, HO BMECTO KJIABHUIIN
“Ctr-s” naxkumaercs kiaasuina “Ctr-p” (31ech p — JaTHHCKOE).

DiiemeHTapHble DPYHKIAN

Jlj1st BBOJA KBAIPATHOrO KOPHs v/ A [OC/I610BATE/IBHO HAKIMAIOTCS KJIABHIII
“g”, 4 (nosiByIsleTCsl pajMKaJl MaJMHOBOTO I[BETA ), BBOJUTCS BhIpaykeHue A
1 HaxkuMaeTcs “Enter” — pamamkas mepekpalnBaeTcsa B YepHBIH npeT. Ecan
HY?KHO BBECTH KOpeHb /A, rie n — nesoe or 3 710 9, TO MOCIIE[0BATETHLHO
HAXKIMAIOTCs Kaasumn ‘1, “t” (mosiBisieTcss MaJIMHOBBIN pajuKaJl, HaJl KOTO-
PBIM PACIOJIOKEH Kypcop), “n” (Kypcop HepeBOJMTCsI MOl PAIUKAJ), U Jlajiee
— KaK JIJIgd KBaJIpaTHOI'O KOPHI.

st BBOsTA MakcuMyMa, IWOO MUHUMYMa BbIpaskenuit A1, ..., A, mocienoBa-

TEJILHO HAXKUMAIOTCsI, COOTBETCTBEHHO, JIATHHCKME KJaBuiu “m”; “a”’ gubo

“m”, “i”, m majsree B CKOOKaX IEPEUYUC/IAIOTCA yKa3aHHbIe Bblpaskenus. s
BBOJIa MOJYJIsl BhipaxkeHust A cuadajia Haxkumaerca “Ctr-m”, 3aTeM BBOIUTCS

A, 3areMm cHoBa Haxkumaercs “Ctr-m”.

Bripakenue log, b nabupaercs cienyionuMm oopazom. CHadasa M0CIeI0Ba-
TeJIHO HaxKnMaloTcs Kiasumm ‘1”7, “o” (nar.). 3arem nHabupaercst OCHOBaHUE
siorapudma a. Haree Haxkumaercs “Enter” — Kypcop 1nepeBojuTcsi B IO3UITAIO
crpaBa oT Jiorapudma, 1 HabUpaeTcsi BhIpaxkeHne o jgorapudmom b. Ec-
JII OHO TIPeJICTaBJIsIeT OO0 MHOTOMECTHYIO OIEepPAIlUio, TO ero 00s3aTesIbHO
cJIeJlyeT 3aKJII0UYATh B CKOOKM — MHAYE 0] JIOTapu(pPMOM OKAXKeTCs JIUIIh
HEPBBI OllepaH I 9TOil olepaluu. JTO Ke 3aMedanne 0 CKOOKaX OTHOCUTCS U
KO BCEM IPUBOJUMBIM HUXKE dJIEeMEHTAPHBbIM (DYHKIUAM. B ciydae HATypaJib-
HOTO JiorapudMa JTOCTATOYHO HaxKaTh Kjaauird ‘17, “n” u BBeCcTH BbIparkeHHe
[IOJT, JIOTAPUMDMOM.

DkcronenTa exp(A) BBOAUTCS MOC/IEI0BATEIbHBIM HAYKaTHeM Kiasuil “e”, “x”

(mar.).

Cunyc sin(A) BBoguTCs 1I0C/I€/10BaTEIBHBIM HaykaTHeM Kiasui “s”, “17. Ba-
METHUM, 9TO CTEIEHb CHUHYCa BBOJUTCH HE COBCEM CTAHJIAPTHBIM 00PAa30M:
HeoOX0[MMO CHauaJla HabpaTh Bce Bbipakenue sin(A) (st 6osbiieii Hars -
HOCTH, XOTsI I HeoOS3aTeJIbHO, 3aKII0UEHHOE B CKOOKH ), U JINIIb 3aTeM HayKaTh
“Kypcop BBepx’, IEpexo/id K BBOJY mHoKazaress crenenu. [lomermars moxa-
3aTesIb CTETIeHN CPa3y Ke TMOCe Sin Helb3st. JTO YKe 3aMeTaHNe OTHOCUTCS
U K JIPYTUM 3JIeMEeHTapHbIM (DYHKIUsIM. ey aprymMeHT cuHyca CTeleHHOI,
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TO ero obsr3aTe/IbHO HY>KHO IIOMEINATh B CKOOKH — HHAYE IIOKA3aTeNlb CTelle-
HH OyJIET OTHECEH K CHHYCY. DTO K€ 3aMeYaHhe OTHOCUTCA U K OCTAIbHBIM
TPUTOHOMETPUIECKIM (DY HKITHSIM.

Ocrapimecs: sjieMeHTapHble (DYHKIIUA BBOJSITCSL OJHOTUITHBIM C CUHYCOM
00pa30M — II0CJIE/IOBATENbHBIM HaYKATUEM JIBYX JINOO TPEX JIATHHCKUAX KJIABHII
(B psijie cydaeB, KakK yKa3aHO HUZKe, TPeOYeTCst BBOIUTH HE MAJIYTO, & OOJIbIILYTO
6yKBY ). MBI IIDOCTO MEpevIncsIuM JIjisi HUX 9TU Hapbl JUOO TPORKM KJIABUIIL:

Kocuuyc — “c”’, “o”; Tanrenc — “t”, “g”; Koranrenc — ‘“‘c”’, “t”; cexamc — “s”,

“e”; kocekanc — ‘“¢”, “s”; apkcumyc — “a”, “s”; apkkocunyc — “a’, “c”, “0”;
apkraHrenc — “a”; “t”; apkkoranrenc — “a”, “c”, “t”; curuym (MuHyC euHUIA
JJIgd OTpUIlaTe/IbHBIX, HE OIIPEJIC/ICH B HYJIE, CUHUIlA JIJIg HO.HO)KI/ITGJ'H:)HI:)IX)
— “g” “g” curayMm (0 JJIst OTPUIIATENIBHBIX, 1 [T HEOTPHUIIATEIBHBIX) — “S”|

“o?' “s”, “h”; runrepbonnyueckuii Kocuuyc — “c”’, “h”;

g’ FI/IIIQP6OJ‘II/I‘I€CKHI7I CHUHYC —
runepOOINIecKnii TaHTeHe — “t7, “h”; runepboanaecknii Kotauaresc — “c”, “T7.

CuMBOJIbHbIE KOHCTAHTBI

Koncranra “€” BBOIUTCsI JBOHHBIM HayKaTHeM JIATHHCKON KiaBuim “¢” (BazKHO
BBITIOJTHSITD 3TY OIEPAIINIO0 aKKYPATHO, YTOOBI HE Oy YUTh BMECTO KOHCTAHTEI
“€” nepeMmeHHyIo “e”; 10 BHeLHHeMy BUJIY OHHU HECKOJIBKO OTJIMYAIOTCS APYT OT
napyra). Koncranra “mu” BBOJUTCS TBOHHBIM HaXKATHEM JIATHHCKON KJIABUIIN

“p”. KoncranTa “miatoc-6eCKOHETHOCTD  BOJUTCS JIBOMHBIM HasKaTHEM KJIABU-

mm 17, st nonyquHH MI/IHyC GECKOHETHOCTH IIE€PE/T ILII0C-O0ECKOHETHOCTHIO
HOMeIaeTcst 3HaK “MuHyc’ (XOTsl BO BHYTPEHHEM IPEJICTABJICHUH MUHYC-

OECKOHEYHOCTD npeacraBjeHa OTAC/IBHBIM JIOTTYCCKUM CI/IMBOJIOM).

MHuuMast eIMHUIA BBOJAUTCS ABYKPATHBIM HayKaTHEeM KJIaBUIIU “C’.

Oneparuyu 1 OTHOHIEHHUSI IJIsI IEJIbIX YHCEJI

Yreepxaenns “ A — nemoe”, “ A — marypasbaoe”, “ A — parmonanbuoe”, “A —
qeTHOE” BBOJSITCSI CJEAYIOIINM 00pa3oM: cHavaJjia HabUpaeTcs BbhIparkeHne
A, 3aTem HaxkuMaetcs “/” | U Jgajee, COOTBETCTBEHHO, Kiasuima “11” (1estoe)

60 “H” (HaTypaJsbHOE), JIHOOo (panmonasibHOE), Ju60 “e” (YeTHOoe; JIaT.).

43 77

7

Beipazkenus “ancimrens(A)” u “snamenaresib(A)” BBOASTCS HOCIIEI0BATEIb-

HBIM HaKaTHeM KJaBuil “4”, “u” ynbo, cOOTBeTCTBEHHO, “3”, “H” (naee Habu-

paercst A, Ipu HEOOXOIUMOCTH — B CKOOKAX).

Yreepxkaenne “A|B” (A nemur B) BBoIUTCs B CJIeyIONMIEH TOCTE0BATEIHHO-
crTy: cHavaJja Habupaercs A, 3areM Haxkumaercs “Ctr-i”, 3arem B.

Beipaxkenus: “nozn(A, B)” u “nok(A, B)” (manbosbinuii obmmii geauress u
HanMeHbIIee 06Iee KpaTHOE) BBOJISTCSI, COOTBETCTBEHHO, [TOC/IE/I0BATEILHBIM
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HasKaTueM Kiasui “v”, “n’ 6o “v”, “k” (Kup.) n JanpHeiimum HabopoM (B

CKOOKax U depe3 3allsiTyio Bbipaxkenuit A, B.

Ananormano BBOJATC yTBepKIAeHus “mipocroe(A)” (aBoitHoe HarxkaTme “n”)
u “B3auMHonpoctbi(A, B)” (knasumu “B”, “n”).

Hesnast vactb [A] Beipaxkenus: A HaGUpaeTcs CIeyIonmM 00pa3oM: CHAYAIA
HaskuMaeTcs Kiaasuia “Ctr-e” (e — JatT.), 9T0 IPUBOJUT K HOSIBJICHHIO JIEBO
KBaJIpaTHOil ckoOku. 3arem BBoguTCa A 1 cHoBa Haxkumaercs “Ctr-e” — jist
IpaBoil KBaIpaTHON CKOOKM.

st Beruera A(modB) caavasia HabupaeTcs BhIpaxkenne A, 3areM OTKPbIBAO-
mast CKoOKa, 3aTeM HaKnMaltoTest Kiaasumm “M”, “1” (Kup.), 3aTeM HabUpaeTcst

B, un B KOHIIe — 3aKPBIBAIOIIAs CKOOKA.

Yucso coueranuit u3 n 1o k BBogUTCS ciemytomumM obpasoM. CHava a HaXKu-
Mmaercs “Ctr-¢”, 9To NpUBOJUT K MOSIBJIEHUIO H60J1bI0# 6yKBbI “C” MaJMHOBOTO
[[BeTA; KypPCOp HAXOJUTCS CIIpaBa B HUXKHEH YacTH 5T0# OYKBBI. 3aTeM HaOW-
paercsa n 1 HaxkuMmaercs “Enter” — Kypcop mepemeraercst B BEpXHIOIO 9aCThb
cupasa oT O0yksbel “C”. [lanee nabupaercs k u cHoBa Haxkumaercs “Enter” —
OyKBa IEPEKPAINBACTCS B YEPHBIN [[BET U BBOJI YUCJIA COUYETAHUN 3aBepIa-
ercs. Ilpu meobxomumocTu B IIpoIiecce BBOJA BEPTUKAJIBHBIE pa3Mepbl OYKBbI
“C” aBTOMATUYIECKH yBEJIMIUBAIOTCS.

DaxTopuas n! BBOAUTCS MOCIIEI0BATEIBLHBIM HAO0POM 7 (IIpU HEOOGXOIIMOCTH
— B ckoOKkax) u naxxarueM “Ctr-f”.

MHorouJsieHsl

Meuorousien P HaJi 110JIeM BEIIECTBEHHBIX YUCesT (CM. TOSICHEHHE MTPO MHOIO-
YIEHBI U3 TPEJbILYIIEro pasjiesa) BBOAUTCA caeayomum obpasoM. Cradasa
JIBAKJIbl HAXKNMaeTCsl KiaaBuina “m’” (J1ar.) — IHOsIBJIsIeTCsl TpedecKast OyK-
Ba “MI0”, cripaBa OT KOTOPOW M UyTh HUXKE pacmojaraercs Kypcop. lasee
BBOJIATCSI BCE IEPEMEHHbBIE, OT KOTOPBIX (POPMAJbHO 3aBUCUT MHOTOUJIEH,
n HaxkuMmaerca ‘Enter” — Kypcop mogHHUMaeTcs BBEPX 0 YPOBHS OYKBBI
“m10”. ITocite aTOr0 HAOUpaeTcs: CyMMa, OJJHOUJIEHOB, OIPEIEIAIONAsd 3HAYCHST
MHOTOYJIEHA, U B KOHIE CTABUTCSI 3aKPBIBAIOIIasl CKOOKA.

Anrebpa MHO>KECTB

Yreepxkaenne “ A — MHOXKeCTBO” BBOJIUTCS [TOCJI€I0BATEIbHBIM HaOOpoM A, Ha-

xkarueM ¢/ u “s”. CumBout ) mycToro MHOXKECTBA BBOJUTCS TIOCIIEI0BATEIbHBIM

HaxkarueM kiasui “e”, “m” (ar.). CumBos U o6beHEeHIs] MHOXKECTB BBO-

[ >TSS PN

JIUTCST TTOC/IETOBATEIbHBIM HayKaTUeM KJIABHUII “mpober’, “u”, “s”; cumBos N
HepecevyeHnsi MHOYKECTB — HazkaTueM “rpobest”, “i”, “s”. st BBoja cumBosia \
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PasHOCTH MHOXKECTB HazkmmMaeTcs Kiasuiia “\”. CUMBOJI € MpUHAJIC:KHOCTH
MHOXKECTBY BBOJIUTCSI TTOCJIE0BATEIbHBIM HaXKaTHeM KJIaBUI “rpober’, “b”,
“e” (mar.); cumBo C BRKJIIOYEHHS MHOXKeCTB — “mipobest”; “s”, “u”. CumBosr X
[PSIMOTO TTPOU3BEJIEHUsT MHOXKECTB BBOJIMTCS HAXKaTHEM KJIABHII “TIpobet’,
[{S N NI

p”, “s” (sar.).

Koneunoe MHOKECTBO a1, . . ., Gy, 33IAHHOE TIEPEIUCIEHUEM CBOUX JIEMEHTOB,
BBOJIUTCsI [[yTEM 110CJIE[0BATEILHOTO HABOPa ITUX JIEMEHTOB (4depes 3allsTyIo )
BHYTpH (PUT'YPHBIX CKOOOK.

Koneunoe obbennnenne
b
Ur@
i=a

BBOJUTC ceytonuM obpaszom. CrHadasa Haxknmaercs “Ctr-u” — mosBisieTcst
60sIbII0M 3HAK “00beuHeHne” MAJJMHOBOIO I[BETA, IPUYEM KyPCOP HAXOIUTCS
o7 HUM. 3jiech Habupaercs ¢ = a u Haxkumaercs “Enter”. Torma xypcop
[IEPEBOJINTCS B MOJIOXKEHME HaJI “‘o0beaunenneM’, Tiae HabMPaeTCcs BhIPasKEHHE
b u cuoBa Haxkumaercsa “Enter”. Ilocse sToro Kypcop oka3blBaeTcs CIpaBa
or “obbeaunenust”’; rie Habupaercs: Bbipaxkenue f(i). [To okonuannu HabO-
pa Haxknmaercst “Enter”, mepekparuparoiiee 3HaK “obbemuHenne” B UepHBIT
IBeT — ero Habop 3akoHYeH. Eciim Tpebyercst 3aJaTh MHOXKECTBO JOIYCTH-
MBIX 3HAUEHUI HHIEKCA 00beINHEHS KOCBEHHBIM 00pa30M, TO MCIIOJIB3YEeTCs

U ra.
)

i,P(i

3alliChb

BBox ee nmponcxoauT aHaJIOMrMYHO IPEIbIIYIIEMY, HO B IIOJOXKEHHH KYypPCopa
HaJ “obbennHenmeM’ cpaldy Haxkumaercs “Enter”.

Koneunnre nnepecedenud

b
N N 50

BBO/ISITCSI COBEPIIIEHHO TaK Ke, KaK KOHEUYHble 00be/INHEeHNsI, HO BMECTO KJla-
punm “Ctr-u” naknmaercs kirasnma “Ctr-x” (3/1ecb X — JIATHHCKOE).

Kunace set, P(x) Bcex 00beKTOB (€cim & — CIUCOK IIePeMEeHHbIX, TO HabopoB) X,
YAOBJIETBOPsIIONMuUX yeiaosuio P(z), BBomuTcs ciemyiomum obpasom. CHadasa
IBaK bl Ha*KUMAaeTCs Kiasuina S’ — nogasidercd “set”. 3aTeM BBOIUTCA
mepeMeHHast JIN0O CIIMCOK ITEpeMeHHBIX x; HaxknMaercs “Enter” m mabupaercs
yciosue P(z).
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Mormnocts card(A) MHOXKecTBa A BBOJUTCs HaxkaTHeM KJasui ‘¢, “a” (y1ar.)

u HabopoMm Bbipazkenust A. 3arosioBku yreepxKienuii “koneunoe( A)”; “aernepe-
cek(A, B)”, “cemeiicrBomuoxkectB(A)”, “pasbuenne(A, B)” BBOAATCS, COOTBET-
CTBEHHO, TI0C/I6/I0BATEIbHBIMU HAYKATHIMU T1aD KJIABUII (Be3/le KUPUILIUIIA):

“K7 o7 e <O v “p”, “a”. BarostoBok BeIpazkeHust “rovmHozKecTBa(A)”

BBOJMTCsI TIOCJI€IOBATE/ILHBIM HazkaTueM Kiiaswir “I17, “m”.

MOIHHOCTI/I CYETHOI'O MHO>KECTBa " KOHTI/IHyyMa BBOJATCA, COOTBETCTBEHHO,
HakaTusIMu Kjiapumr “c’, “a” u “k”, “M”. CHUMBOJI IIyCTOI'O CJIOBA BBOIUTCH

HazkarueM Kiapumun “Ctr-mn’.

Yreepxenus “yopiBMHOXKecTBa(A)”, “Bospacrmuoxkecrsa(A)” o Tom, 4TO

IIoCJI€e10BaTCJIbHOCTb MHO2KECTB A aBygerca Y6bIBaIOHIefI 60 BO3paCTaIOH_IGI7I

IO BKJIFOUEHUIO, BBOJSITCS TTOCIEI0BATEIbHBIMI HAXKATUIMA KJrapuii ‘Y, “M”
u “B”’ “M’? (KI/Ip,),

YucaoBble MHOXKECTBa

Jl1st BBOJIa IPOMEZKYTKA YUCJIOBON ocu ¢ KoHnamu A, B (OHH MOTYT sIBJISITHCSI
cuMBOJIaMu OecKOHeIHOCTH) cHavasa Haxnmaercst “Ctr-(” (ecam komer A
He OTHOCHTCSI K IPOMEXKYTKY )60 “Ctr-[" (ecim 9TOT KOHeI| OTHOCHTCS K
IPOMEXKYTKY ). 3aTeM HaOMPAIOTCs OT/e/IeHHbIE 3alsATOl Beipazkenust A, B.
Ecyin koHen, B He OTHOCUTCSI K IPOMEKYTKY, TO jajee Haxumaercs “Ctr-)”,
nnade — “Ctr-|".

Bce MHO>KeCTBO BeleCTBEHHBIX YMCE BBOIUTCA JBOWHBIM HayKaTHEM KJIaBH-
mm “R”. MHOKecTBO palliOHAJIBLHBIX YHCEJ BBOAUTCS JBOMHBIM HaXKaTHUEM
kytapumn “Q”; MHOXKECTBO IEJIbIX Ynces — JIBOWHBIM HakaTweMm “Z”; MHO-
2KE€CTBO HATYPAJBHBIX YUCE — JBOMHBIM HaxkaTueM ‘N”; MHOYXKECTBO IEJIBIX
HEOTPUIATEJBbHBIX THCesT — MOoc/eoBaTebHbIM HazkaTueM ‘117, “H” (kup.).

Koneunsrit orpesok {A4,..., B} HarypaJabHOro psja, HaunHawommiics ¢ A
¥ KOHYalomuiicss B, Habupaercsa ciemyronumM od6pa3oM: JieBast (PUrypHas
ckobKa, BuIpazkenue A, samngaras, “Ctr-rouxa’, 3ansrasl, Bolpaxkenue B, npasas
durypHas ckoOKa.

Tounast HuKHsst rpabb inf A MHOXKecTBa A BBOJMTCSI ¢ MOMOIIBIO HAYKATHUST
kjasumt “I”) “n”; rounast BepxHsisi rpaHb sup A — ¢ momoreo “S”7, “u”.

YrBepxaeHns “HuKHssrpanb(z, A)” (x — HecTporast HUXKHsIsI 'PaHb YHCIIOBO-
ro muHoxkecrBa A), “Hmxussarpans(x, A)” (cTporasi HUKHsIsI TPaHb ), “BEpXHsisi-
rpanb(x, A)” (HecTporasi BepxHsist rpasb), “Bepxusisirpans(x, A)” (crporas
BepXHsisl I'PaHb), “Hanbosbmmii(x, A)” (r — HanbOJBIIHIT SJIEMEHT YUCTIOBO-
ro muoxecrsa A), “HanmMenbimii(z, A)” BBOJATCs, COOTBETCTBEHHO, C IIOMO-

o ),

IO TI0CTIEI0BATEIbHBIX HaxKaTHil nap KJaaBuil (Besue Kupuumia): “u’, “r’
13 90 Y, ) ), WYY ), (l 77 99, 7 WYY 44 7
H”, “0”; “g”, “0”; “B”, “0”; “H”, “O”; “H”, “E”. YrBepxaenus “orpcausy (A)”,
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“orpcBepxy(A)” 06 OrpaHUYEHHOCTU YUCJIOBOIO MHOXKeCTBa A CHU3Y OO

CBEPXy BBOJISATCS C TIOMOIIBIO HAXKATUI ITap Kjaasumt ‘7, “u0” u “r’, “B”.

Bripaxkenns “ayrpennocts(A)”, “rpannmna(A)”, “sambikanmne(A)” BBOmsATCH,

COOTBETCTBEHHO, IIPH IIOMOIIM HaxKaTuii map Kiasum “B”, “u”; “I'”, “p”; “3”,

“3” (Be3ue Kup.).
IIpocreiinine o6o3HaYeHus, cBsa3aHHbIE ¢ PYHKIUAMMI

YrBepxaerne “A — QyHKIUS BBOIUTCS MOCTEI0BATEIBHBIM HabOpOM A,
HakarueM “/” u “@”. Obaacts onpenenenuss Dom(f) dbyukuun f BBOAUTCS
C IIOMOIIIBIO TI0C/IE/I0BATEIBLHOIO Hazkarust Kiaasuin “d”, “o” (mar.). MHoxe-
crBo 3uadennit Val(f) dyHkimm f BBOIUTCS ¢ MOMOIIBIO TTOCIEI0BATEIBHOTO
Haxkarust Kiaasumn ‘v’ “a”. Tns BBoja suavenust f(a) dyukinun f B TOUKE @
cHavasia Habmpaercs obo3nadenne GyHKIwn f (ecau OHO HE OHOCHMBOJIBLHOE,
TO 3aKJIIOYAETCs B CKOOKM), 3aTeM JieBasi CKOOKa, a U IpaBasi CKOOKa. BbI-
paxkenusi “obpas(f, A)” (o6pa3 muoxkecTBa A), “npoobpas(f, A)” (nmpoobpas
mHO)kecTBa A) n “cioii(f, a)” (mosHbIil mpoobpa3 seMenTa ) HabUPAIOTCs

[IPU TIOMOIIHU ITOCJIEIOBATE/IbHBIX HAXKATHUi map kJasuil ‘o, “m”; “m’, “m”;

“c”, “n” (Besme — kupmiunIa). YTBepKaeHue ‘BlanmuoogHoznaqdno( f)” (f
UH'BEKTUBHO) BBOJMTCS IIPU MOMOIIHU MOC/IEI0BATENILHOIO HAYKATHS KJTABUIII
“g", “0” (kmp.). MHOXKecTBO KOpHeil 4ucioBoil GyHKIUN f Ha MHOYKECTBE
A obosnavaercst roots(f, A) u BBOAUTCS IPU HOMOIIY II0CJIEI0BATEIHHOTO

HaxKaTus Kiasum “r’, “o” (mar.).

OyHKIWS, 3HAYEHUsI KOTOPOH OTPEJIeISAIOTCsT BBIPAYKEHUEM t, & YCJIOBUE Ha
[IPUHAJICIKHOCTD aPIYMEHTa & (9TOT apryMEeHT MOYKET OBITh KaK €/[HHCTBEH-
HOIl [lepeMeHHOM, Tak 1 HabOPOM MEePEMEHHBIX) OBJIACTH ONPEJIeIeHUsT CTh
P(z), oboznavaercst A, (t, P(z)). dus BBoja ee cHavasa JBaK bl HAXKUMAETCsI
kjasuiia “L” — npopucoBbiBaeTcs “rsiMOa”, TpUUEM KypCop pacioJiaraeTcs
cripaBa OT Hee U 4yTh HUXKe. 3aTeM BBOJIUTCs X (lepeMeHHasi JIMbO IpyIa
[epeMeHHBIX, 6e3 3amlsaThiX), HaxkuMaercs “Enter” (Kypcop mepemeraercs
BBEPX HA ypOBeHb “JisiMOibl”) U HabUpaloTcst B cKoOKax t, P(x).

Yreepxkaenne “Orobpazkenune( f, A, B)” (f ectb orobpazkenne A B B) BBOIUT-

sl IPU TIOMOIIM JIBYKPATHOIO HayKaTusl Kiaasumiu “o” (Kup.).

Dyuxiwmst “koncr(A, b)”, onpe/iesienHast Ha MHOYXKeCTBe A U IPUHUMAIONIAS BO
BCEX €ro TOYKaX 3HadYeHue b, BBOAUTCS [IPU MOMOIIU JIBYKPATHOTO HAXKATUS
“k” (kup.). PynKiws “a — b”, onpejiesieHHas HA OJIHOJIEMEHTHOM MHOYKECTBE,
COCTOSIIEM W3 3JIEMEHTA @, ¥ IPUHUMAIOIIAs Ha 3TOM dJIEMEHTe 3HAaUYeHue b,
BBOJIUTCS CJIEAYIOIIMM 0Opa30M: cHadaja Habupaercs a, 3areMm “Ctr-Kypcop
BrpaBo”, 3arem b. ToxxnecrBennas dyuknus “roxadpynk(A)” ¢ obracrbio

otpeiesieHusi A BBOIUTCST IPU TIOMOIIM HaXKaTusi Kjasuil ‘1", “d”.
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[Mocpencreom “rabmuma( Ay, ..., Ay,)” obosnadaercs dbyHKIws, rpaduk KOTO-
poii ecTb 0ObeInHEHNE TpadUKOB PYHKIWMNE A1, ..., Ay, IPUHEMAIOIIIX HA
[epeceveHnssX CBoux obJiacTeil olpe/iesieHus oJJMHAKOBbIe 3HadeHusi. CUMBOJI

“rabsnna’ BBOAUTCS II0CIIEA0BATEIBHBIM HAaXKaTueM Kiasuil “1”’, “a” (kup.).

Boipaxkenus: “cyxkenue(f, A)” (cyxxenue dynkuuu f Ha MHOXKecTBO A) u
“noonpenenenue( f, A,b)” (nmoonpemnenenue GyHKmu f Ha T€X TOYKAX MHOXKE-
crBa A, T/1e OHa elre He onpejesieHa, 3HaAYeHIeM b) BBOJSITCS IIPH TOMOIIH
[OCJIeIOBATE/IbHBIX HayKaTuil Kiaasui “c”’; “y” u “n”, “o” (kup.). Boipaxkenue
“obpdyukuus(f)” (dbyukuus, obparHas K B3aUMHO-O[HO3HAUHON GyHKImU f)
BBOJMTCSI IIPU TIOMOIIN TOCIEA0BATEIBLHOIO HaxKaTus “0”, “@”.

Cep?? 9,

Broipazkenue “anciionepemenHbix( f)” BBOAUTCS MpH TIOMOIMM Kiaasumt “a”, “un’;
Beipazkenne “noadyukuus(f, A, B)” (byuknus, moxydennas u3 f HOICTAHOB-
KOIf 3j1eMeHTOB Habopa B BMECTO IMepeMeHHbBIX, HOMePa KOTOPBIX 00pa3yioT
Habop A; HyMepallysi HaunHAaeTCst ¢ 1) BBOJUTCSI IPU OMOIIH KJasui “i”, “@”.
Yrepxkaenue “cymiecrsrepem(i, f)” (i-s nepemennasi byHKIUEU f siBJIsSIeTCS
CYIIECTBEHHOM ) BBOJUTCs pU romony Kiasumt “C”) “V7.

VYnopsimodyeHHbIe HAOOPHI

Berogty nasnee nonumaeM mog, “Habopom” TOJBKO yHOPsIoUeHHbIH HAbOp (Bek-
Top). PakTudeckn “HaGOP” 3/1€Ch — ITO OTOOparKEHNEe HAYAJIBHOTO OTPE3Ka
HATYPAJILHOTO Psifia Ha HEKOTOpoe MHOXKecTBO. Habop sjemMeHnToB ay, . .., ay
BBOJIUTCST TIPOCTBIM MEPEUUCTCHUEM Yepe3 3alsATYI0 ITUX JIEMEHTOB. DTOT
Ha0Op IpU BBOJE MOXKHO 3aKJIOYATh B CKOOKHU, & MOXKHO U HE 3aKJIOYATh.
OzHako, 11Jist BBOJIa OJIHO9JIEMEeHTHOro Habopa (n = 1) HeobGXOAMMO UCIIOJIb-
30BaTh JIPyroii crocobd — cHadasa Haxarb “Ctr-u” (Kup.) U 3aTeM BBECTH a1
ecin a1 HeOMHOOYKBEHHOE, TO OHO JIOJYKHO OBITH 3aKIIOYEHO B CKOOKH.

[Tpu BBOME BBIpazkenuii “npedurc(A, B)” (nobasienue siementa A B Havase
nHabopa B) u “cybdurc(A, B)” (nobasienne sinementa A B KoHie Habopa B)
JIOTHYECKHUE CUMBOJIBI “ipedukc’, “cydpurc’ HabUPAIOTC TEKCTOBBIM PeJIaK-
TopoMm (BxO B Hero — depes “Ctr-Enter”). Vckirouenue 311ech cocrasisier
caydaii Beipazkenuit “nepedenn(npedukc(A B))”, KOTOpble MTPOPUCOBBIBAIOTCS
B Bugie {A; B} u nabupatorcst ¢ omorpio Kiaasumm ;. Nadukcnas oneparust
KOHKaTeHAIs (II0CIeI0BATEIbHOE COCIMHEHNE HADOPOB) TAKyKe BBOIUTCS
[pU TOMOIIHU (DUTYPHBIX CKOOOK U Kjasuiu ;. COOTBETCTBEHHO, 3AITUCH
{A, B,C; D} obo3HaqaeT KOHEYHOE MHOXKECTBO, [IePeUnC/IsieMOe KOHKATeHa-

nueit Habopos (A, B,C) u D.

Berogy nasee npejiiosiaraeM, 9To HyMepalys 3JIeMEHTOB Habopa HAYMHAETCSI
¢ 1. Boeipaxkenus “nogunabop(A,i,j)” (nograbop mabopa A, o6paszoBaHHDI
9JIEMEHTAMU HaYMHAasl ¢ i-ro 1 KoH4ast j-M) u “Beraska(A,i,b)” (pesysnbrar
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BCTABKH B HA0Op A Iepe]t i-M 9JIEMEHTOM 3JIEMEHTa b) BBOJSTCS TIPH TTOMOIIH
nocJie/ioBaTesIbHbIX HazkaTuil kiasumt “ni”, “u” u “B”, “c” (kup.). Boipakenne
“Bpi60OpKa(A, B)” obo3Hadaer pe3yJabTaT UCKIIOUEHUsS BCEX Pa3psiioB Habopa
A, HOMepa KOTOPBIX He IPUHAJIeKAT MHOXKecTBY B. Jlormueckuii cuMBOJT “BbI-
6opKa” BBOAUTCS TEKCTOBBIM pellakTopoM. Beipaxkenue “nasnoxenue(A, B, N)”
0603HAYAET TAKOW pe3ysbTaT HepeMeluBanusi 3j1eMeHToB Habopos A,B (¢ co-
XpaHeHHeM OTHOCHTEJILHOTO MOPSIIKA JIEMEHTOB KayKJ[0I'0 U3 HUX ), B KOTOPOM
sneMeHThl Habopa A pacrnojioyKeHbl Ha MECTax, HOMEPa KOTOPBIX 0Opa3yioT
Habop N. Jlormueckuit cuMBOJI “HaJIOXKeHNE  BBOINTCS TEKCTOBBIM PEIAKTO-

poM.

Bripakenue “HabopHomepos(i, j)” (Habop, 0Opa3oBaHHBII HEIBIME TUCIAME
HAYMHAsl C 7 U KOHYAasl j) BBOJUTCS TIPH [OMOIIH [OCIIEI0BATEIHHOIO HAXKATUS

kJsasui “v”, “o” (kup.).

Beipaskenus “ynopsiasosp(A, f)” (pe3yapraT yHopsiIoueHns 9JIeMEHTOB Ha-
6opa 110 BO3paCTaHUIO 3HAYEHUI YUCIOBON (DyHKIMEU f HA ITUX JIEMEHTAX )
u “yropsy6niB( A, f)” BBOJATCS [IPHU IIOMOIIU [OCJIEI0BATEIbHBIX HAXKATHUI

KJIABUIII (LyH’ “Bﬂ; “y??’ “I)I”.

Maremarudyeckuil aHaIns3

[penen lim,_,, f(x) BBOAUTCS coremytomumM obpasom. CHadasa mMocse10Ba-
TeJbHO HaXKUMaroTcsd Kjasuim 17, “i” — pucyerca 3Hak mpejena, a Kypcop
OKa3bIBAETCS CIPaBa OT HETO W IyTh HUKE. 3aTeM BBOJUTCS TIEpEeMEHHAsT
X, HAXKUMAETCsl KJIABUIIA “KypCOp BIPABO’ U HaOUpaeTcsi BbIpaykeHue a (B
cJiydae JIeBOro Jinbo IpaBoOro OJHOCTOPOHHEro mpejesa Habupaercs a — 0
6o a + 0; ecau HY>KHO PACCMOTPETH OOIIYI0 CUTYAIUIO, HE YTOUHSS THUII
npejesa, To BMecTo a Habupaercst a\b, rje b — ykasaresp Tuna upejgesa: 0
— nBycroponnuii, 1 — siesbriii, 2 — npassiii). Jaree naxkumaercs “Enter” —
KypPCOp BO3BpAIllaeTCsi Ha yPOBEHb “lipejiesia’, 1 BBOIUTCs Bbipaxkenue f(x).
Ecnu 10 BBIpakenue npejcrapisger coboil CyMMy, IPOU3BE/IEHNUE U T.II., TO
ero 00s13aTeJIbHO CJIEAyeT 3aKJIIOUNTh B CKOOKH — HHaUe I0J] 3HAKOM IIPeJIesia
OKAaXKeTCsl JIUIIb [I€PBBI OIepaH].

I[Ipejient 110CsIeI0BATEILHOCTH 0003HAUAECTCSI Iy TEM 3aKJIFOUEHNs] BbIPAXKEHUsT
f(z) B durypnble ckobku: limy,_oo{f(n)}.

Bepxuuit npenesn lim u keI npees lim BBOIATCs, COOTBETCTBEHHO, IIPU
IIOMOIITH TIOC/IEI0BATEILHOTO HaxKaTus Kiaasumn “L”7) ‘07 u ‘17, “T”.

Hcnonp3yeMble B aCHMTOTHIECKUX OlleHKax obosnadenus O(z),0(x) BBogsTCH,
COOTBETCTBEHHO, IIPHU ITOMOIIHU JIBYyKPATHOTO HaxkaTusi Kiasuiu “O” mubo “o”
(mar.).
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df (x)

[IpousBosinast =5~ BBOJUTCH KaK OOBbIMHAsA JPOOb: CHavYa/Ia HAXKUMAETCs Kila-

suiia ") 3arem “d”, “sBe3mouka’; Beipaxkenue f(x), “Enter”, “d”, “spezmouka’”,

‘X7 u “Enter”. Eciu Tpebyercsa 3a1aTh 3HadeHne TPOU3BOIHON B TOUKE @, TO
BMecTO dx B 3HaMeHarese nomeraercs d(z = a) (mocie d — obsi3aTeIbHO
HAaKUMAeTCsl 3Be3/10YKa). 3aMeTUM, YTO €CJIM 4 — CHOBA IIEPEMEeHHasi, TO
ABTOMATHYECKU IIPOU30iiIeT M3MeHenne o003HavY€eHnil, TAK ITO IIPU HOBTOP-

d
HOI IIPOPUCOBKE BMECTO % OyzeT n306pazKeHo L IIpu paccMoTpeHun
IPOU3BOJIHBIX BBICHINX HOPSJIKOB M YACTHBIX HpOI/ISBO,ZLHbIX MCIO/TB3YIOTCS
d3 .
OBLIMHbBIC 3AIICH THIA 9 (3:1:) ,#ﬁz) OHM BBOAATCS aHAJOIMYHO HEepBOii

IIPOU3BOJTHO; CUMBOJT ;m(bcbepeHm/IpOBaHHﬂ d paccMaTpUBaETCs MPU STOM
KaK OOBIYHBII MHOXKHUTEJb.

Yreepakenus “Ilpoussonnas(f, g)” (3navenus GyHKImu g B 061aCTU €e orpe-
JleJIeHUs] CyTh 3HaUYeHusl pousBoHoii dyukiuu f) u “Hacrunpouss(f,i,g)”
(3HaueHust GyHKIUU g B 00JIACTH €€ ONpeJIeJIeHUsl CyTh 3HAYCHUs YaCTHOM
IpoU3BOAHON GYHKIMU [ 110 i-My apryMeHTY) BBOJSITCSI ILyTeM IOCJIe10Ba-
TeIbHBIX HaxkaTuit kiasuit “I17, “p” u “H”, “n”. Beipaxkenue “muddepeniiu-
an(f,n,z,a)” (3HaYeHNE OIHOTO ;Ln(b(bepeﬂunaﬂa nopsjka n Gynkmun f B
TOUYKe X pu HAbOpe a 3HAYEHWI MIPUPAIIEHWI TePEMEHHBIX ) BBOAUTCS Iy TeM
[IOCJICIOBATEILHOTO HaXKaTus Kjapuir “J17, “u”.

Heonpeesiennblii narerpas
/ f(z)dzx

BBOJIUTCS creytonmM obpasom. Cradasa Haxkumaercs “Ctr-j” (mpopucoBbiBa-
eTCsl MAJIMHOBBIM [IBETOM 3HAK MHTErPAJIa), 3aTeM BBOIUTCS TI0/IbIHTErDATIBHOE
BbIpaxkenue f(z), HaxKuMaercs “3Be3ouka’, “d”, BBOAUTCS MepeMeHHasi WH-
TerpupoBanus r u HaxkKuMmaercs “Enter” — 3mak mHTerpaJsia u3 MaJUHOBOIO
CTAHOBUTCS YEPHBIM.

OrpeiesieHHBIH UHTETpAJ

/bf(a: dz

BBoauTc 1pu nomoiru “Ctr-i”. Ilocite 95TOro Kypcop oKa3bIBaeTCa CHU3Y OT
3HaKa MHTErpaJa. 3/1ech HabupaeTcs BhIpaykKeHue a, 3areM Haxkumaercs “Enter
— KypCop IepeMeInaeTcss BBEpX OT MHTErpaJja; HabupaeTcsl BbIparKeHue b u
cuoBa Haxkumaercs “Enter”. Jlasiee — Bce kak npu HaOOpe HEOIPEIEIEHHOTO
HHTErpaJia.

)7

JlBoitnoit muTerpaJ

/ f(z,y)dzdy
P
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BBOIUTCA TIpu momornu Hakatusi kiaasumu “Ctr-2”. Kypcop okaszbiBaercs
HEITOCPEJICTBEHHO 110/ 3HAKOM JIBOMHOIO MHTErpaJa, rjie HabupaeTcs: BhIpa-
Kenue i obsiactu nunrerpuposanus P. OObIYHO 3/1€Ch [IPOCTO ITIOMEIAETCSH
BCIIOMOTATE/IbHASI IEPEMEHHAs, & B MOCHLIKAX YKA3bIBAETCsI paBeHCTBO P = M,
sIBHO 3aj1ato1ee 00J1acTh — nHade n300pakeHrne WHTerpaJja CTAHOBUTCH Ype3-
MepHO rpomosikuM. [locse BBoga P Haxkumaercs “Enter” — kypcop nepeme-
IMAETCS BIIPABO OT 3HAKA WHTErpaJja. 3mech HAONPAeTCs TOABIHTErPATHHOE
Bbipaxkenue f(z,y), ‘ymuoxkennoe” Ha dxdy. B konne naxkumaercs “Enter”,
[epeKpallrBatoliee 3HaK HHTErpaJja B YePHBIN I[BET. AHAJOIMIHBIM 00pa30M
BBOJIUTCSI TPOWHON MHTEIrpaJl — 3JIeCh UCIOJIb3yeTcs Kiapuiia “Ctr-3”.

Psiy ¢ obmum wieHom f(i) BBOAUTCS KaK HOCJIEI0BATEIBHOCTD YACTHIHBIX

cymm — A, (300, f(i),n — marypanbuoe). Yreepxaenue “‘cxomurcs(f)” o

CXOJIUMOCTH TIOCJIEJIOBATEILHOCTH (B 9aCTHOCTH, psja; f — (DyHKIMs HATY-

PaAIBLHOrO apryMeHTa, OOBIMHO BBOJMMAST Y€PE3 Ay, ) BBOIUTCS IIPU TOMOIIH
[P

HocJjIeloBaTeIbHOro Haxkarns Kiaasuir “c’, “n” (kup.). Cymma psijia ¢ o6
wieHoM f(i) 06o3HaTAETCsT OOBITHBIM 06pPA30M —

> f).

[IpaBura Habopa 371eCh Te Ke, 9TO U I KOHEIHBIX CYMM.

Yreepxienust “nepemenasuara( f,a)” (byukius f MeHsieT 3HAK B OKPECT-
HOCTH TOYKH a), “‘yObiBaerBrouke( f, a)”, “Bospacraersrouke( f, a)”, “orpBrod-
ke(f,a)” (byukius f orpaHudeHa B OKPECTHOCTH TOYKH () BBOJSTCS, COOT-

BETCTBEHHO, IIPU ITOMOIIM [TOCJIEIOBATEIbHBIX HAXKATUN Kiaasuir ‘i, “37; V7,
“T”; “]3’77 “T”; LAO”’ LAT” (KI/Ip.).

Banuch  — a\b, y2Ke BCTpeJaBIIasicsl B CBSA3U C IPEJIEIaMU, MOXKET UCIOJIb30-
BaThCAd KaK HE3aBUCUMasl TIOCBLIKA, JIJId YKa3aHUA Ha TO, 9TO 3aJa4a, JTOJKHA
pelaThCsi B CKOJIb YIOJHO MaJioll OKpecTHocTH TouKK ¢ (\b ykasbiBaeT Tui
OKDPECTHOCTH U MOXKET OTCYTCTBOBATH JIMOO ObITh 3aMeHeHHbIM Ha +0, —0).

Yreepxaenue “orpanndeHo(A)” UCIoNb3yeTcsi B KOHTEKCTe HEKOTOPOIrO CIIUC-
K& MOCBLIOK U O3HAYAET, YTO B 00JIACTH UCTHHHOCTH 9THUX MOCHLIOK BBIPAYKEHIE
A orpaHWYEHO TI0 MOJIYJII0 HEKOTOPOI KOHCTaHTOM. Jlornmyeckuit cumBo.t “orpa-
HUYEHO BBOJMTCS IIOCJIEI0BAaTEIbHLIM HaxKkaTreM Kiapuiil “O”, “I”. O6br4Ho
9TO YTBEP:K/IEHNE HE BCTPEJIaeTCs B (POPMYIUPOBKE 384U, & BBOIAUTCS MIPH
HEOOXOMMOCTH pelaTe/ieM B IIPOIECCe PEeIeHUs.

Yreepxkaennst Max(f, A, B, c) (byuxmus f nocruraer na muoxkectse A max-
cuMyMa ¢ B TouKax noamuoxecrsa B), Min(f, A, B, ¢) BBOJSATCsI IPU TTIOMOIIH
nocJieIoBaTebHbIX HaxkaTuii knasumr “M”, “a”; “M” ‘17 (sar.). YrBepx/ieHue
Extr(f,a,b,c) (byuknus f umeer B TOYKe a 9KCTpeMyM; b — 3HaUeHUE ee B
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9TON TOYKE, a ¢ — TUI IKCTPEMyMa) BBOJAUTCs HaxKkarweM Kiasumn “E”) “x”
(mar.).

Boipakenns “crannonapusieTouku(f)” (TOUYKM U3 BHYTPEHHOCTH 0OJIACTH OIl-
pejiesiernst (byHKINK, B KOTOPBIX BCEe YaCTHBIE IIPOM3BOJIHBIE PABHBI HYJIO) 1
“ocobbrerouxu( f)” (TOUKM U3 BHYTPEHHOCTH 0BJIACTH OIIPEJIEJIEHNs, B KOTOPBIX
XOTst OBl OjiHA YaCTHAs IPOU3BO/HAS HE OIIPEIesIeHa) BBOJSITCS PU HOMOIIN

G ), ) L))

KJjasum “c’, ‘i’ “o”, fa.

Yreepxkaenus “Boinyknassepx(f, A)” (byHkuus f BbITyKJa BBEpX Ha MHO-
xkecrBe A) n “Beinykinasuus(f, A)” BBOJATCS [IPHU IIOMOIM HAaXKATHUI KJjla-
Burr “B”, “B”; “B”, “3” (kup.). YrBepxaenus “yowiBaer(f, A)” (byukmus f
crporo yobiBaer Ha MHOXKecTBe A), “Bospacraer(f, A)”, “neybwiBaet(f, A)”,
“neBospacraer(f, A)” BBOAATCS MpPHU MOMOIIN [OCTIEIOBATEIBHBIX HAYKATUI
kjasum ‘Y7, “er’; “B7) “o”; “H”, Yy, “H”, “B.

7L 77 Ll

Yreepxkuenus ‘gerHasdynknus( f)”, “nevernasdyuxiys(f)”, “nepuognana
(f,T) (dyuknust f mepuomuyHa Ha YUCIOBOIT OCH U MMEET EPHOJIOM, He 00si-
3aTeJbHO HAUMEHBIINM, Y1CJI0 1) BBOJATCS IPU HOMOIIM HAYKATUI KJIABHIIL
“oq’“d w “d “n”, ‘BT (kup.).

Yreepxaenust “venpepbiBHO( f, A)”; “paBrHOMepHOHENpepbIBHO( f, A)” BBOIAT-
¢ ipu momoru “H7, “a”; “p”, “H” (Kup.). YTBepXKICHUS “yCTPAHUMBIHPA3-
poiB(f,a)” (byukius f umeer B TOUKE G YCTPAHUMBIH Pa3pbIB), “paspbIBIED-
soropona( f, a)”, “paspeiBBroporopojal f, a)” BBOAATCS C IIOMOIIBIO TEKCTOBOIO
peslakTopa.

Omneparun “yMHOKGYHK”, “TochyHK”, “MUHYCHYHK” YMHOKEHUsI, CJIOYKEHUsI

U U3MEHEHUsi 3HaKa YUCJOBBIX (DYHKIUN ¢ 00IIeil 00J1aCTbiO OIpe/Ie/IeHUs
BBOJIAITCS (DOPMYJIBHBIM PEIAKTOPOM TaK Ke, KAK OOBIHBIE OIIEPAIIAN Y MHOZKE-
HUsI, CJIOKEHNUs W U3MeHeHns 3HakKa ducesl. QopMyIbHBIN PeTaKTOP IBITAETCS
YCMOTPETh U3 KOHTEKCTA, YTO 3HAYCHUSIMU ONEPAHJIOB CJIy2KAT (DYHKIIUH, U
aBTOMATHYECKHU 3aMeHseT Oollepallii Ha/Jl YUCJIaMU Ha COOTBETCTBYIOIIME Olle-
parnuu HaJ pyskimamu. B Tex caydasx, Korna yeMorpenue byHKIIMOHAJIHLHOTO
THUIIa OIIEPAaH/I0B U3 KOHTEKCTa COMHUTEJILHO, CJIe/lyeT KOHTPOJIUPOBATh PE3YJ/Ib-
TaT BBOJIA, IEPEXO/IsI K IPOCMOTPY HAOPAHHOTO T€PMa B TEKCTOBOM PEIAKTOPE
U OCYUIECTBJIASl YKa3aHHbIe KOPPEKIUU BPYUHYIO.

Ilranumerpusi

B nnmanumerpun Gpurypbl n uxX GHCIOBBIC XapPaKTEPUCTUKUA 0003HAYAIOTCH
TOJIBKO Yepe3 cooTBeTcTByomue “onopuble” Toukn (“npsimasi(AB)”, “Tpeyrosb-
Huk(ABC)” n T.11.); NCHOJIB30BaHUE BCIIOMOTATEIbHBIX IEPEMEHHBIX JIJist 000~

suadeHus camux duryp (“npsmas A”; “rpeyrosbnuk B” w T.I.) B mpueMax
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peraresisi He peaycMoTpeno. B crepeomerpun, HaobopoT, Tejia 0bo3HadA-

FOTCsT HE C TTOMOIIBIO WX “OMOPHBIX TOYEK, & C IMOMOIIBIO BCIIOMOTATEIbHBIX

nepemennbix (“Ky6(A)”, “mupamuna(B)” u T..).

Yreepxenue ¢ A-rouka’ BBOAUTCS HaykaTHeM, 1ocie Habopa A, kiuasui “\”
({3l

u “p” (sar.). OGBIYHO TaKkue yTBEpXKIEHUs BOOOIIE He BBOJATCS BPYUIHYIO, &
CO3/IAIOTCS PelnaTes;ieM CaMOCTOSITEIbHO B HavaJle PENeHns 3a/1a9H.

Bripaxkenus “upsimasi(AB)”, “orpe3ok(AB)”, “unrepsan(AB)”, “ay4(AB)”,
“obparubritinyd(AB)” (ayd ¢ HauYaIoM B TOUYKe A, MPOTUBOMOJIOKHBIN JIy Ty

AB) BBOASITCSI IOCJIEIOBATEIbHBIME HAYKATUAME 1ap Kiaasumt “i”; “p”; “o”, “r”;

(33 b R A b R T b AT bR b A e )

u”, “u’; “”) CyT; “o”, “a” (Besme — kupuiumana). S3amernm, 9To Mexay A u B
3J1eCh HE CTABUTCS 3allsTast, B OTJIMYAE OT OOBITHBIX MHOIOMECTHBIX OTIePAIIHii
U OTHOIIEHUH (DOPMYJILHOTO PEAKTOPa. 1akue UCKIIOYUTE/LHbIE CJIydan
[IEPEUNC/IEHUS OMEPAHIOB 0€3 3allsITOI UCIIOJIb3YIOTCS TOJIBKO B ILJIAHUMET-
pUH, IIPHYEM JIUIIb JIJIs HEKOTOPBIX (SIBHO yKa3bIBAEMbIX JIajlee) JIOTUIECKIX
cuMBOJIOB. B kauecrBe A, B MOryT OBITH HCIOJIB30BaHbBI JITOO OYKBEHHBIE
IlepeMeHHbIe, JIMOO IMepeMeHHbIe ¢ WHAEKCOM. Kcim mMeercss XoTs ObI O/IHA
epeMeHHasi ¢ UHJEKCOM, TO MEXKy OlepaHaMyi HEOOXOIUM Pa3IeIUTeb —
KJIaBUINa “3pe3ouka’ (IIpU ee HayKaTHU Ha SKpaHe HUYero He MEHsSIeTCsl, HO
CTAHOBUTCSI BO3MOKEH BBOJI CJIEJIYIOIIErO ONEPAaH/IA).

Paccrosiaue [(AB) mex iy Toukamu A, B BBOAUTCsI IPU TIOMOIIHA JIBYKPATHOIO
HaxkaTus kiuasumm ‘7. Bennauna L ABC yria ABC BBoOUTCSI IIPU TIOMOIIN
HaxkaTus Kjaasui “y”, “r’. B oboux ciaydasix 3amsTble MeXKy OllepaHIaMu
He craBdATcd. Eciim Hy»KHO 0003HAYUTL HE BEJUYUHY YIVIa, 8 MHOYKECTBO
TOYEK IJIOCKOCTH, JIEXKAIIUX BHYTPHU HEro (BKJIOYAs TPAHUYHBIE TOYKH), TO

ucnosib3yercsi obozuadenue “Yrou(ABC)”, BBogumoe Kiaasuimamu “Y”, ‘.

Beipaxkenus “paccraonpsimoii( A, B)” (paccrosituie or Touku A 10 mpsMoii
B), “paccrmexiy(A, B)” (paccrosinue MexKy JBYMsI MHOXKECTBAMHU TOYEK
A, B BBOmsiTCs ipu momortnn kKiasuian “P”, “IT7; “P”, “blI”. 3xech yxKe Hy:KHa
3ansATas MeXK/Ly OlepaHIaMu.

Yreepkenne “‘Guccekrpuca( ABC'D)” (nya BD ects 6uccekrpuca yriua ABC)
BBOJIUTCSI JIBOMHBIM HazKaTHeM KJIABHUIIH ‘1. 3alsiTas MeK1y OllepaHaMu
HE CTABUTCH.

Yrepxkenns “al|b” (mpsimble nbO MWI0CKOCTH @, b Tapasutesbubl) n “alb’
(upsiMble JIHOO IJIOCKOCTU @, b TIepIeH K YJISIPHbI) BBOJSTCSI, COOTBETCTBEHHO,
npu nomory kiasuir “Ctr-=" u “Ctr-t” (T — xup.).

Yreepxaenus “‘oqaacropona(A, B,a)” (touku A, B jiexar 110 OJiHy CTOPOHY
OT TPAMOIl OO IIOCKOCTH @, BO3MOXKHO, IONAJas HA a), ‘PA3HBIECTOPO-
ubi(A, B,a)” (31ech TOXKE JOIyCKAeTCsl TONaaHue TOYeK Ha @), ‘CUMMeTPHY-
ubl(A, B, a)” (Touku A, B pacioyioxKeHbl CHMMETPUYHO OTHOCUTEIHHO TOUKH,
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psiMoit b0 MIII0CKOCTH @) BBOZAATCs Tipu oMot Kiasui “O”) “C”; “P”, “C”;
“c”, “u” (xup.). Beipazkenns “nosoca(A, B)” (mosioca Mex/1y HapasuiesbHbIMU
npsimeivu A, B), “nosymiiockocts(A, B)” (HOIyIIIOCKOCTb, OrpaHMIeHHAST
npsimoit A u cofeprkaias Touky B, He jiexaliyo Ha B), “06pIoJIyIIoCKOCTh
(A, B)” (moJyIiiocKoCTh, OrpaHndeHHast mpsamMoit A u He cojeprkarias TOUKy
B, He jiexainyio Ha npsMoil B) BBOIASATCS IPU MOMOIM HAXKATUI KIaBuil “i”,

“C’?; “H”7 L(H??; “0777 C(HW-

st yrouHeHust TOro, 9TO BBOAMMAS 3a/a9a OTHOCUTCS K IIJIAHUMETPUU — BCE
paccMaTpuBaeMble B Hell TOUKHU JIeXKaT B OOIIEl IJIOCKOCTH — HMCIIOJIb3yeTCsT
BCIIOMOTATeJIbHAS MOCHLIKA “TraHuMeTpust’. OOBITHO OHA BBOIMUTCH PEIaTe-
JIeM aBTOMATHYECKH I0c/Ie Habopa 3a/1a4u (1epe] ee PelieHneM ); By IHYIO ee

MO>KHO BBECTH ITOCJIETOBATEIHLHBIM HaXKaTHEM KJIABHUI ‘0, “u”.

Yreepxenus “A(ABC)” (touku A, B, C' 06pa3yoT BepIIUHBI TPEYIOIbHE-
Ka), “napasuiesorpamm(ABCD)” (touku A, B, C, D, B3siTble B JaHHON HOCIE-
JIOBATEJIBHOCTH, 00Pa3yIOT BEPIIUHBI Hapasuiegorpamma); “pom6(ABCD)”;
“npsimoyronbauk(ABC D), “ksagpar(ABCD)”, “aersipexyrosubauk(ABCD)”
(rouku A, B, C, D 06pa3yioT BEpIIUHBI BBIIYKJIONO Y€ThIPEXYIOJIbHUKA) BBO-

[T RSy b T ) BT R 1S b R S b N

JATC TIOCJIE/I0OBATENbHBIMU HAXKATUAMU Nap KJasuil 1, “p’; “ir’, “a’; “p”’, “0”;

“m”) “p”; “k7, “BY; “a”, “e” (kup.). BamsiThle MEXK/ly OlepaHaMU He CTaBATCH.

Yreepxenne “rpanenusi( ABCD)” (touku A, B,C, D 06pa3yior BepIIuHbI
Tpamenuu, YOIkl TPU OOJIBITIEM OCHOBAHWYM KOTOPOW — HE TYIIble, TPUIEM
rouku A, D jnexar Ha GOJIbIIEM OCHOBAHUM) BBOJUTCS IPU MOMOIIU KJIABHIII
“r7) “n”. Yreepxkaenne “Tpamernns

(ABCD)” (To ke, HO yIJibl IIpu GOJIBIIIEM OCHOBAHHU — JIIOObIE, & TOUYKN
A, D nexar Ha OCHOBAHHH, KOTOPOe He 00s3aTesIbHO 0OJIbIee) BBOJUTCS IIPH

oMot Kiaasum “T7) “u”.

Yreepxaenus “MHOoroyroabHukK(A)” (A — Habop BepIIuH HPOCTOIl 3aMKHYTOM
JoManoit), “mpaBMuHoroyroiabHuk(A)” (A — nabop BepIuH IPABUILHOIO MHO-
rOyOJIbHUKA) BBOJSATCS TIOCIEI0BATEIbHBIMU HAXKATUIMU KJIaBui “M”; “H”; “u”,
“if”. MHO>KeCTBO TOYEK BHYTPH MHOTOYTOJIbHUKA (BKJIIOYasi 'PAHMUILY ), OIPe-
nesisiemoro Habopom Bepina A, ob6osnauaercs “urypa(A)”. Touku vHabopa

A BO Bcex IEPEIUCJIEHHBIX CIydadX OTAC/IAIOTCA APYT OT ApPpyTa 3allATbhIMU.

Boipaxenue “Ourypa{A, B,...,C}’ (MHOXKeCTBO TOYEK, OIPAaHUYEHHOE CO-
cTaBHOI rpanunei ¢ vactamu A, B, ..., (') BBOAUTCS IPU ITOMOIIN KJIABUIII
43 YRR
D7, “u”.

Yreepxaenust “Meguana(ABCD)”, “Boicora(ABCD)”, “Buccekrpeyr
(BACD)” (touka D siBjisieTcsi OCHOBaHHEM, COOTBETCTBEHHO, ME/MAHBI, BbI-
corbl Jmbo GuccekTpuckl Tpeyrosnbauka ABC, npoBeieHHON n3 BepiiuHbl A)
BBOJIATCS IIPH TIOMOIH nap Kiaasum “M”, “E”; “B”) “BI”; “I17, “T".
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Beipaxkenus “okpyzkuocth(AB)”, “kpyr(AB)” (0OKpy?KHOCTH U KPYT € IIEHTPOM

B TouKe A U TOUYKOI Ha OKpyKHOCTH B) BBOJATCs HaxkaTueM Kjasuii “0”; “k”;

“k”, “p”. Boipaxkenus “myra(ABC)” (MeHbInas u3 Ayr OKPYKHOCTH C TIEHTPOM
B Touke A u xonnamu B, C); “6osbmasayra(ABC)” (6osblast 13 yKa3aHHBIX
nyr); “myrayraa(ABC)” (ayra, Ha KOTOPYIO ONUPAETCs] BIUCAHHBIH yTOJ
ABCQC); “cekrop(ABC)” (ceKTOp OKPY’KHOCTH C IIEHTPOM B TOUKe A 1 KOHIIAMU
nyru B, C; 6epercst menbias u3 ayr); “cerment(ABC)” BBOAATCS IPU OMOIIH
Ha}I{aTHI/I KJIQBUIII “ﬂ” ((y” (t 79 “y?? “ﬂ” C(B” “C” (te” “C” “ ’7 BI)Ipa,}I{eHI/Ie
) ) )
“kosb1o(ABC)” (Koublio ¢ HeHTpOM B A, BHyTpEHHSISI OKPYZKHOCTb KOTOPOI'O

npoxo T Yepe3 B, a BHemmHss — yepe3 C') BBoguTcs npu momoru “K”; “O”.

[Mnomaae S(A) mwiockoit durypst A (Hanpumep, A MoxkeT UMeTh BHJ “u-
rypa(B)”, “kpyr(BC)”, “cekrop(BCD)” u T.II.) BBOAUTCs IIPHU IIOMOIIHX JIBY-
KpaTHOro Haxkarus kjiasumm “S”. Beipaxkenue “nepumerp(A)” (A obbrano
mmveet BuT “urypa(B)”) BBOAUTCS IPH TOMOIIH [TOCJIETI0BATEILHOTO HAYKATHSI

kitasurr “n”, “e”. Beipakenne “nymua(A)” (aymaa kpusoit A) BBoguTCs 1IpH

[Ja)) 4( b))

oMoy 11,

Yreepxkaenue “rieHTp(A, B)” (rouka A siByisiercst rieHTpoM dburypsl B) BBO-

JUTCsT IPU TToMoIu “ir’, “‘e”

Yreepxkaenne “A — KacarenbHas K B” BBoguTcs nabopom A, Haykarmem
“Ctr-q” n nabopom B. YrBepxkienus “Brenikacarenbasi(A, B, C)” (upsmast
A sBsieTcst BHEITHE KacaTeabHoll K OKpyKHOCTAM B, C); “BHYTpKacaTeIb-
nasi(A, B, C)” BBougrcs Haxkarusmu ‘17, “k” u “¥Y”, “k” cOOTBETCTBEHHO.

Yreepkienus “okpykHocTb(AB) Bruucana B Gurypa(Ci ...Cp)"% “OKpyx-
HocTh(AB) omnucana okoso urypa(Ci ...Cp)" BBOAATCH HaXKaTHeM Kia-
Bumt “Ctr-3” u “Ctr-d” coorBeTcTBeHHO (IPEIBAPUTEIHHO BBOIUTCS “OKPY K-

Hocrb(AB)”).

YrBepxienust “BHerikacaorcsi(A, B)” (BHelIHee KacaHue OKPYKHOCTEi) 1
“ryTpKacarorcs( A, B)” BBOAATCS MOCIE0BATEIBHBIMI HAYKATHSIMU KJIABUII

TSN R T T TN L T}
mr, Kj'y, K.

YrBepxaenus “Bbinykio(A)”, “oceeummerpun(A, B)” BBOAATCS IPU HOMOIIU

KJIABUIII (LB77 “])I”; “C”’ “I/I”.

Yreepxkueuust A ~ B (nogobue dburyp) u A = B (KOHIpyeHTHOCTDb (bUryp)
BBOAATCS IpH nomory kiasui “Ctr-ir” n “Ctr-x” (kup. ).

Crepeomerpus

Beipazxenne “rutockocts(ABC)” (110cKoCTb, Ipoxo/sias depes Touku A, B,
C') BBOZMTCS 11pH moMon Kjasuin “ir”’y “n”. [jst BBoJIa BbIparXKeHusl “IIoc-

koCThhUrypsi(a)” (II0CKOCTb, B KOTOPOii PACIIOIOKeHa IIII0CKasi purypa a)
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ncnosb3yores kiaasumm “n”y “d”. Boipazkenue “yronmexiy(a, b)” (Besnanua

OCTPOTrO YIJIa MEXKTy UPSIMBIMU JIUOO ILJIOCKOCTSAMHY d, b) BBOIUTCS IPH TIOMOIIH
({50 R4

y , M”.

B crepeomerpun s 3ajaiusi OKPYKHOCTH MaJjio yKazaHus ee IeHTpa A
U TOYKU B Ha OKPYKHOCTH — HYKHO 33JIaTh eIl IIJIOCKOCTb OKPYKHOCTH,
JIUISE 9€ro B perraTesie UCIoJIb3yeTCs CChLIKa Ha HEKOTOPYIO TPeThio ToukKy C
JIEZKAIyIo B ZaHHOH 110cKocTH. COOTBETCTBEHHO, BOZHUKAIOT BBIPAYKECHUST
“Okpyxuoctb(ABC)” u “Kpyr(ABC)”, njst BBoJia KOTOPBIX HCHOIB3YIOTCSI
kitasuim “O”, “k” u “K”, “p”.

YrBepxaenne “Onccextpiiock(C npsmasi(AB) D E)” (6uccekropHast 110C-
KOCTB JIBYI'DAHHOT'O yIJIa, OIHUPAOIIErocs: Ha npsmMyo AB 1 orpaHHYeHHOTO
JIBYMsI IIOJIyIUIOCKOCTSIMH, COJIEPKAIIIMH, COOTBeTCTBeHHO, Touku C u D,
IPOXOJIUT Yepe3 TOUYKY FE) BBOJUTCS NPH IIOMOINM JIBYKPATHOI'O HAXKaTHsI
kiapumm ‘M7, YTBepKaeHne “II0CKOCTHCUMMETPUN

(A, B)” (A ecTb mIOCKOCTb CHMMETPHHI HOBEPXHOCTH 60 Tesia B) BBOIUTCS
kurapumamvu ‘117 “I17.

Bripazkenue “o6bem(a)” BBOAMTCS IBYKpPATHBIM HazkaTueM Kjasuiua “O”
(kup.). Beipaxenust “nutonnosepxtocru(a)”, “6okopasinoBepxHocTb(a)” (110
a1 GOKOBOII MOBEPXHOCTH Teia a), “Bbicora(a)” (BbICcOTA Tea @), “pagnyc(a)”
(pamuyc cdepsl nbo mapa a) BBOJAATCS, COOTBETCTBEHHO, TIPU IOMOIIH T1ap
kJasum ‘ur’, ‘o’ “IL7, “o”; “B”) “pr.

Yreepxenus “rpanb(a,b)”’ (burypa a siiasiercs TpaHbI0 MHOMOIDAHHHUKA
b), “ocuoBanue(a, b)” (durypa a sABIsETCS OCHOBAHHEM MHOIOIDaHHUKA b)
BBOJISATCs TIpU rtoMoru Kiaasuin “r’) “p”; “O”) “c” (kup.). YTBepKaenus “peb-
po(a,b)” (orpe3ok a ectb peGpo MHOrorpanuuka b); “Bepumnala, b)” (Touka a
ecThb BeprnHa MHOrorpanuuka b); “Bepmuna(a, b)” (Touka a siBiasieTcst BepIiim-
HO#i nmpaMupl 1160 KoHyca b); “nuaronans(a,b)” (orpe3ok a ecThb ryiaBHasi
JIMATOHAJIb TapaJiieaenue/ia b) BBOIATCS HapaMu Kiasurr “p”, “e”; “B”, “mr’;
“B7, “mr”; “n”) “u”. Yreepxkaenue “‘ocesoeceuenue(a,b)” (MpsiMOyrobHUK MO0
TPEYTOJBHUK G STBJISIETCST OCEBLIM CEUEHNEM, COOTBETCTBEHHO, ITUINHIPA, JTHOO
konyca b) BBojuTcst Kiasuimamu “C”) “E”.

Yreepxkenus “ky6(a)”, “npusmala)”’, “napamtesnenunes(a)”’, “uupamunala)”,
“yeeunmpamuia(a)”’, “konryc(a)”, “map(a)”’, “cepala)”’ BBOISTCS, COOTBETCT-
BEHHO, IIPU IIOMOIIN HaXKaTwii map Kjaasum ‘K, “y”; ‘37, “Mm”; “u”, “a’; “p”, ‘M
(LK”, “C”; “m”, ((a”; (t(b”’ (tp”.

YrBeprkenus “npsMoii(a)” (mpsiMasi npusMa, IpsMOil HapaJlIesIenIe]);
“npaBuibHbIi(a)” (IpaBuIbHAST TPU3Ma, IPABUIbHAS TIMPAMUJIA, TPABHIbHA
yCcedeHHasl IMPaMuIa); “IpsMOyTroJibHbI(a)” (mapaJuiesenuiie]1) BBOIITCS

I Y7, ) )

IIpU TIOMOIIN TTap KJasum “u’, “dA”; “n”, “8”; “0”, “a

76



Beipaxkenue “rpexrpanyron(ABCD)” (A — Bepmuna Tpexrpanaoro yria; AB,
AC, AD — HanpasJisifolue BEKTOPbI CTOPOH) BBOAUTCS IPU HOMOIH “1”, “y”.
Beipaxkenus “nByrpVron(A, B, C,d)” (qByrpaHHbIil yro MK 1y TIOCKOCTSIME
A, B, BoljensieMblii ipu oMoy Touku C' 1 ykazaTesis d ee IPUHAIJIesKHOCTH:
0 — BHYTpH yrJia, 1 — BHYTPH yIJia, CMEXKHOI'O C JIJAHHBIM Yepe3 A, 2 — BHyTpH
yIJla, CMEXKHOTO C JAHHLIM 4epe3 B, 3 — BHyTpHU yIJia, BEPTUKAJILHOTO C
naHubIM), “aByrpyrosi(A, B, C,d)” (BeJnvnHa yKa3aHHOTO BBIIIE JBYTPAHHOIO
yraa), “asyrpanyros(A, B,C)” (aByrpaHHbIil yroJj, B OCHOBAHUU KOTOPOT'O
JIEZKUT TIpsiMasg B, a HallpaBJIeHHsl CTOPOH ONPEIENAIOTCS JICsKAIIUMEA Ha
nux roukamu A, C), “nsyrpanyron(A, B, C)” (BeandnHa yKa3aHHOTO BBIIIE

G,

JIBYTPAHHOIO yIJIa) BBOJSITCS IPU HOMOIIM nap Kuasurr “I17) “V7; “I17 “y™;

44 I WY, W )

VH ) F ) ?H ) r.

Broipazkenus “nostynpocrpanctso(A, B)” (10/1yipocTpancTBO, OTIEJIEHHOE

IJIOCKOCTBIO A 1 cojiepxkariiee TouKy B) u “obprosynpocrpanctso(A, B)”

(oI IPOCTPAHCTBO, OT/IEJIEHHOE ILJIOCKOCThIO A 1 He cojepzkaliee Touku B)

BBOJETCsE ipu oMoty Kiasui “[17) “B”; “O”, “IT”. Beipaxxenue “ITosoca( A, B)”

(mostoca MeXK 1y HmapaJlIebHBIME TI0CKOCTsIME A, B) BBOAUTCs IPH TIOMOIIH
13 76 29

kasum ‘117, “C”.

YrpaxkHeHus 10 BBOAY YTBEP>KAEHUN U BbIPA>KEHUI

[Ipex e, veMm mepeitTn K ylpaxkKeHusiM, pasdbepeM OJINH IIPOCTON MPUMED.
Bysem BBosuTh BhIpaskenne (a + b)2. OGBIMHO yTBEPYKICHNSA W BBIPAYKEHHsT
BBOJIATCS IIPU CO3/IAHUU 3aia9u. JljIs HAIUX YyIIPaXKHEHUN CO3/Ia/IuM B 3a-
JaTHUKe 0COOBIN pasmer.

V3 riaBHOrO MEHIO BXOAMM B OIVIaBJeHHE 3aaadHuka (Kiaasuma “37). Vc-
[TOJIb3Y¢ KJIABUIIY “KypPCOp BJIEBO”, OBITh MOXKET, HECKOJILKO pa3, O 1aeM
B KODHEBOE MEHIO OIJIaBjieHUs. B 9TOM MeHIO BbIOMpaeM, HalPUMED, Iep-
BbIl IyHKT — “/IuckperHast maremaTuka’. 3afifss B HErO HAXKATUEM “KypPCOp
BIIpaBO’, Jajee HaXkuMaeM Kjapuiny ‘M. [losiBjiseTcst HOBBIH IyHKT MEHIO,
[IOCJIe KOTOPOT'O PACIIOJIO?KEH KYPCOP TEKCTOBOI'O pejlakTopa. BBomum Ha-
3BaHUe IMyHKTa — Hampumep, “Ypaxkenus , Iocje 4ero Hakumaem Enter.
Ecim naspanne nmynkra Tpebyercss n3MeHUTh, HaxkaTue ‘p”’ BO3BPAIAeT B €ro
pPelaKTUPOBAHIUE.

3axo/M B HOBBIi IIyHKT MeHIO (Kypcop “BIpaBo”) n HazkuMaeM KJasuiry “K’.

DTO0 NPUBOIUT K CO3JAHUIO B IOAMEHIO “VIIpaKHeHUsT eIMHCTBEHHOTO KOHIIE-
BOI'O IIyHKTa — OJIaHKa HOBOI 3a/aun. B BepxHeil YacTu SKpaHa IPOPUCOBaHA
FOPU30OHTAIbHAS TI0JI0CA — OTIEIAIONIAas JUHUS 33/1a9H, a M0J1, Hell — IycToi
9KPaH.

Temepp MOXKHO TEepexoIuTh KO BBOIY dopmysbl. Haxkmmaem Enter, m ma
SKpaHe BOBHUKAET Kypcop (opMyJIbHOrO pepakropa. JlaigbHeime geiicTBus
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— COIVIACHO IIPUBEJIEHHBIM BBIIIIE OMUCAHUSM JeiicTBuil Kirasuil. [Ipu neobxo-
JUMOCTH, B mporiecce Habopa HaxkumaeTcs F'1, mepeBo/isiiee B OrjiaBjaeHUAe
KOMaH 1 (OpMYJILHOIO pemakTopa. Bosspaiernune B Habop GoOpMyabl — 0
kJraBuire End.

B mamem npumepe mocieoBaTesbHO HaxknmaeM Kiaasumm (7, “a”, “+7) “b7, €)”.
Ha skpane nosisisiercs “(a + b)”. st BBoj@ moKa3aTesisi CTEIeHN HAXKUMAEM
“Kypcop BBepx’'. Kypcop mepemeraercst Ha IO3UNAIO, TAe OYyIET BBOIAUTHCS
nokaszarejib. B Harem npumepe HaxkumaeM Kjapuiiy “2”. UTobbl BEpHYTH
KypPCOp Ha MCXOJIHY, HUKHIOIO CTPOKY, HaxkumaeMm Enter. Tax kak srum nabop
dopmybl 3aBeplleH, HaxkuMmaeM Enter eme pas. Kypcop npomnamgaer, a Ha
9KpaHe ocTaeTcss HabparHas dpopmyiia. MoKHO BBIATH 00paTHO B OIVIaBIEHNE
3a/lagHiKa HakKaTueM ‘Kypcop BjaeBo . Tam oOHapy»KUTCA €IUHCTBEHHBIM
KOHIIEBOH IYHKT — HOMep 1, TOYKa W TpU TUpEe. DTO yKazaTe/b Ha HAILY
3aga4y. Ecan Tenmeps HaxkaTh “Kypcop BIPaBo’, TO Ha 9KpPaHe BOCCTAHOBHUTCS
HabpaHHasl ee YacTh.

MOKHO IPOJIOJIZKUATE BBOIUTE (DOPMYJILI U3 IIPUBOMMBIX HIKE YIIPayKHEHUI B
TOH e 3aJ/1ave, KaXKIplil pa3 HaxkuMas Enter jij1sg BBojia ovuepeiHoit (hopMyJIb.
ITo okoHYaHUM — BBIATH OOPATHO B OIVIaBJIEHHE 3aJladHnKa, Haxkarh Ctr-Del
JUIsT yIaJIeHus 3a/1a4u ¢ HabpaHHbIMu (popMyJiamMu. UToObI COBCEM PACIUCTUTH
OTJIABJICHUE 33JIAYHIKA, €Ile pa3 HarXKaTbhb “KypPCOp BJIEBO’, U Ha BbIJEJICHHOM
nyHkTe “Yupaxkuenus’ orsaTh Haxkarb Ctr-Del.

B kauecTBe YipaxKHEHHsA PEKOMEH/IYyEeTCd BBECTU CJICAYIOIIue (1)OpM}7JIbII

1) (a? =b*—c2+2bc)/((a+b—c)/(a+b+c))
2) (Va2 —4+a+2)/(—Va2 —4+a+2)

)
)
3) 10g,2 aqp1p2(a + b)
4) sin(2a + b)/sin(a) — 2 cos(a + b) — sinb/ sina
5) 3(sina)?(cosa)? + (sina)® + (cos a)S
6) arccos(cos(6/7))
7) Ym=am/2"
8) logy(1/(cos(zy))® + (cos(zy))?) = 1/(y* — 2y +2)
9) Vo(0 < 2 & 2 < 21/3 & @ — umcio — ||sinz — 1/3] — 1/3] < a)
10) d(\/tg(1/a+a) +1/da
11) limg—yo0(2”/(2(2”))
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Max(\; (2%, x — aucno), [—1,5],y, z)
A(ABC)
/(ABC) =77

)

)

)

) upsivasi(AB) || upsimasi(CD)

16) upsivasi(AB) L upsmasi(CD)

) © = S(burypa(ABCD))
) BHemkacarorcs(okpykHOCT(AC), okpyzkHOCTH(BC'))
)
)

(z + D)dy(z)/dzx + zy(z) =0

koopz(upsivmasi(AB), K) = setyy (y — ancno & y = /2 & = — 1ucio)

3. Jlormueckast popmasimzanus 3aaa49

Ciremyromuii BOIIPOC IIOCJIE BBIOOPa JIOTMYECKOTO A3BbIKa — (hOpMaJIU3aIisT
MOHSITHS 3aJa41, JIOCTATOTHAs JIJIsT PabOTHI ¢ 00y JAIOMMM MATEPUAIOM.

3.1. OcHoBHbBIE THUIIBI 33/1a9 U UX MPEJACTABJIEHHE B IIPOrpamMMe

Ha nagasibHOM 3Tale nccyieJ0BaHuil o NCKYCCTBEHHOMY MHTEJJIEKTY [TPEIIPH-
HUMAJIICh MHOT'OYNCJIEHHBIE TIONBITKH JIATh MATEMATHIECKH CTPOTHe OIpee-
JIEHUS IOHATHS 38/[a4H, PEIIeHns] 33/]a4l 1 OTBeTa Ha 3a/a41y. B camom obreM
BUJIE, 33J1a4a [IPEJICTAB/IslIach KaK JIOrnieckoe ycjiosue P(x) Ha 3/1eMeHThI
& HEKOTOPOT'0 YHUBEPCAJbHOIO0 MHOXKECTBa 00beKTOB U; OTBET Ha 3a/a4y —
KaK yTBEP2KJIEHNE JIOTUYECKOTO A3bIKA, OIIPEIE/IAIONee B HEKOTOPHIX “‘SIBHBIX
TepMUHAX KOHKDETHBII sjieMeHT x MHOXKecTBa U, 1711 Kotoporo P(z) mcrun-
HO; peIlleHne 3a/[a9u — KakK IeM0YKa MpeodpasoBaHUil UCXOIHOTO YCIOBUS,
mpeobpasyioIias ero K BuAy orBeTa. BBoas B yHEBepcyM U KJtacChl 00bEKTOB,
B TaKOM BHJIE JIETKO IPEJICTABUTDH HE TOJIBKO 3aJ[a1dy TOUCKA eIUHCTBEHHOI'O
3JIeMeHTa HEKOTOPOI'0 MHOXKECTBA, Y/IOBJIETBOPSIONIETO 38/ [aHHOMY YCJIOBUIO,
HO U 33J1a1y OIUCAHUsI BCEX TAKUX DJIEMEHTOB.

OpHAaKO0, 9TO TPOCTOE U, KA3aJI0Ch ObI, BecbMa 00Iee Mpe/ICTaBIeHne O 3a-
Jade cpasy Ke CTAJKUBAETCs C TPYAHOCTSIMU IIPU COIIOCTABIECHUM €ro JIa-
2Ke C MPOCTEHNIIME peaibHBIME 3aJa9aMU 110 JieMeHTapHoi aaredpe. Tax,
[IPU PelIeHnd 3a1a9i Ha YIPOIIEHHE ajredpaniecKoro BhIPasKeHus BOBCE He
HAKJIAJbIBAETCS KAKOI'O — JIMOO CTPOroro orpannvenust P(r) Ha mnpemrbss-
JISIEMBII IIKOJIBHUKOM OTBET & — HAIpUMep, He TPeOyeTcs MpebsBIeHUsT
JIOKa3aTeJIbCTBA TOTO, YTO 9TOT OTBET MUHUMAJIEH 10 YUCIY CHUMBOJIOB WJIN
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10 KAKOMY-Ju00 ApyroMy (byHKIMOHAJLY CJIOXKHOCTH BbhIpaxkeHus. Bcee, 1To
B TaKUX CJIydadgX TpeOyeTcsi — 3TO IMPUMEHHATH OIPEJICJICHHDIN 3a1ac CTaH-
JapTHBIX IIPUEMOB YIIPOIIEHU JI0 TeX II0p, I0Ka JlaJIbHelIe IIONBbITKY He
OyIyT maBaTh KaKUX-JIMOO YIYUIIeHUH, U BBIJATD ITOJIyIE€HHOE BhIPAXKEHUE B
KadecTBe OTBeTA.

OToT " Apyrue npuMepbl IPUBOJAT K BbIBO/Y, 9TO boJiee aJICKBaTHBIM sIBJIAET-
Cd IpeJcTaBJIEeHUEe O 3a/ave, KaK O COYE€TaHUN HEKOTOPOI'o CTPOIroro ycJIOBUs
Ha JOIIYCTHMOCTDBL OTBE€Ta C PAJOM IEJIEBBIX YCTAHOBOK Ha €ro OIITHUMU3AITUIO,
Y4auTbIBaeMbIX IIPU PEHICHUU 110 MEpe BO3SMO2KHOCTHU. TOF,ZL&, IIOHATHE OTBETa
CTaHOBUTCA 3aBUCAIINM OT YPOBHA O6y‘~IeHHOCTI/I CHUCTEMBI.

IIpenBapurenbHas KaacCupUKAINAA “JIOTUIECKUX TUIIOB  3aj1ad, BOSHUKIIIAS
[IpU aHajn3e MaTeMaTUIeCKuX MPEJIMETHBIX 00/1acTell, mpuBesa K paccMOTpe-
HUIO 4 OCHOBHBIX TUIIOB 33J1ad: Ha JIOKA3aTe/JIbCTBO, HA IIPeoOpa30oBaHue, Ha
omnmcaHve, U Ha uccjiegoBanue. Jlrobas Takas 3a/1ada MMeeT, IIPEXkKIe BCero,
HEKOTOPBI (BO3MOXKHO, IyCTOli) CIIMCOK yTBEPXKICHUN OTHOCUTEIHLHO BCTPE-
JaloNIUXCs B HEll “M3BeCTHBIX O0BEKTOB, HCTUHHOCTH KOTOPBIX CUUTAETCH
alpUOpH JAHHON. DTU yTBEPXKIAeHNS OyIeM Ha3bIBATH IMOCHLIKAME 381847,
Tunuaabie TpUMEPHI CIUCKOB MMOCHLIOK — IIEPEIUCICHUE YCIOBUN HA N3BECT-
Hble MMapaMeTPhbl B CHCTEME YPaBHEHMI; JIOTHIECKOe OIUCAHUE YepTerKa B
reoMEeTPUYIECKON 3a/1ate Ha BBIUUCJICHUE; CIIUCOK “TaHHBIX yTBEPXKICHUI B
3aja9e Ha JOKa3aTeIbCTBO. B 3aBUCHMOCTH OT THUIIA 33818491, CIIICOK ITOCHLIOK
COTIPOBOXKIAETCS PSIOM JIOMOJTHUTEIBHBIX 3JIEMEHTOB.

B ciy4gae 3agaqm Ha q0Ka3aTEIbCTBO JT00ABIISIETCS TO yTBEPKIEHNE, OTHO-
CHATEJIbHO KOTOPOI'0 TpebyeTcsl yCTAaHOBUTH, YTO OHO SIBJISIETCSI CJIEICTBUEM
MTOCBLIOK; Oy/IeM Ha3bIBATh TAKOE yTBEPXKIEHHUe YCJAOBHEM 3aJIa9M Ha, JJ0Ka3a-
TEJILCTBO.

B ciyuae 3aza4uu Ha npeobpasoBaHue j100aBIIsieTCsl TO BbIpazkeHue (Ha3bIBa-
eMoe ee YCJIOBHEM ), KOTOPOE JIOJIZKHO OBITH MPeodpa30BaHO K HEKOTOPOMY
CIiIeliuaJIbHOMY BHJ1Y B IIPEAIIOJJIO2KEHUN MCTUHHOCTH ITOCBIJIOK. B oTJIinyue
OT 33141 Ha JI0KA3aTeJIbCTBO, 371eCh BO3HUKAET HEOOXOINMMOCTD COPMYJIH-
pOBATH IIEJIEBYIO YCTAHOBKY, YTOUHSIIONIYIO YKeJaeMble BUJI U ONTUMU3AIUIO
oTBeTa (yIPOCTUTH; PA3JIOKUTH HA MHOKUTEJIN; IPOUHTEIPUPOBATH, U T.II.).
Dr1a GOPMYJIMPOBKA y2KEe HE OTHOCUTCI K TOMY JIOTUYECKOMY SA3BIKY “IIpPel-
METHOI'O YPOBHsI , HA KOTOPOM 33JIaI0TCS IMOCBIIKI U YCIOBHE. XOTS ee MOYKHO
6bLI0 OBbI 38J]aBaTh HA HEKOTOPOM JIOTHYECKOM SI3BIKE, IIPeTHA3HAYECHHOM JIJIsT
3allucu yTBep}KﬂeHI/Iﬁ O JIOTUYIECKUX CTPYKTYpPaX JaHHbIX, Ha IPAKTUKE OKa3a-
JIOCh DoJtee yIOOHBIM MIPEACTABIISTE IIEJIEBYI0 YCTAHOBKY 3349l KaK CIIHCOK
CITEITUATIBHBIX TEXHUIECKUX ‘TIOMETOK’, Ha3bIBAEMBIX JaJjee IeTIMI 33 H.

Sajiava Ha ommcaHre — 9TO O0DOOIEHNEe TaKUX THUIIOB 3aJiad, KaK pelleHne
CUCTEMBI ypaBHEHU I HEPABEHCTB. ¥ Hee, KPOME CIIMCKA, [TOCHLIOK, IMEETCSI
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TaK2Ke HEKOTOPLIA CIICOK YTBEPXKICHUI ¢ HEM3BECTHLIMU — OHU HAa3bIBAIOTCS
JlaJjiee yCJIOBUSIMU 3aJiadu. 1T pebyercs naTh OMUCAHUE BCEX WJIM YacTH 3Ha-
JeHNIl HEeM3BECTHBIX, IIPU KOTOPBIX BBINOJHEHBI yCjIoBusA. Kak u B ciaydae
3aJla4d Ha IIPeobPa30BaHUe, CIHUCKHU IIOCHLIIOK U YCIOBUI 3a/1a4un Ha, OIUCaA-
HUEe IPUXOINTCS COIPOBOXKIATH IeJIeBOil ycraHoBKoi. OHa yTOUHSIET BHUJI
HMCKOMOI'O OIIMCAHMS; OIIPEIEJISIET, Hy>KHO JIX IOJIYYUTH IIOJHOE OIMCAHUE HJIM
JOCTATOYHO JIAIIb YACTUIHOTO (HAIIPHMED, eIMHCTBEHHOTO IpUMepa 3HATCHII
Hen3BecTHBIX). OTBeT 3a/1a49K Ha OlUCAHNE OOBIYHO JOCTHIAETCs B MPOIECCE
[IOCJIeI0BATEILHBIX [IPEOOpa30BaHmil ee CIuCcKa ycaopuit. OHAKO, BO MHOI'HX
CIydasix JJIsl MOy YeHs OTBeTa ObIBAET HEOOXOMMMO HAKAILINBATH HEKOTOPOE
MHOI000pasne CJIeJICTBUN O0beIMHEHHOTO CIIUCKA €€ YCJIOBUIl M IOCHLIOK.
B TakoM pezkume pelajoTcss CUCTEMbl YPABHEHUI: U3BJIEKas CICICTBUAS U3
HCXO/THBIX YPaBHEHUH, NHOIIA YIAEeTCs IIOJYYUTh PABCHCTBA, YKA3bIBAIOIINE
3HAYEHNsT HEM3BECTHBIX. JTOT YK€ PEKUM OIIPEIE/ICHUsT 3HAUEHNI HEN3BECTHBIX
HyTeM BbLIBO/JI& C.He,Z[CTBI/II'?‘I TUIIMYICH IJIdg FeOMeTpI/I‘{eCKI/IX 3a/la1 Ha BbIYHC-
JieHne. 3aHeceHne CJIEICTBUIl HEITOCPEICTBEHHO B CIMCOK YCJIOBHUIT 3a/1a4u
HerKeJIaTe/IbHO, TaK KaK BIIOCIEICTBAN IIPUIILIOCH Obl pACUYHUINATH 3TOT CIIMCOK,
HICKJTIOUasi BCe M30BITOUHBIE €0 3JEMEHTHI, YTO MOTPeboBaJIO ObI JOITOJIHI-
TeJbHBIX BBIUYMCIUTEILHBIX 3aTpaT Ha IPOBEPKY U30BITOYHOCTHU. IlosToMy
B CprKType JaHHDbIX 3a/1a491 Ha OIIMCaHHue HpeﬂyCMOTpeH CHeL[Ha.HbeIfI Ha~
KOIIUTEJIb CJAEJICTBUM YCAOBUN U MOCHLIOK. POJIb TAKOr0 HaKOIMTEJ UTPAET
BCIIOMOTaTesIbHAasl 3a/1a9a Ha UCCJIe/0BaHue (CM.HUXKE), BBOJAUMAsI B IIPOIECCe
peleHns 3a1a49n Ha onucanue. M3HadaabHO OHA MMeeT CBOMMM ITOCHLIKAMU
BC€ IIOCBLJIKU " YC.HOBI/ISI 3aJaui Ha OIIMCaHHue.

3ajlaya Ha HCCJIEIOBAHUE, B JIONOJHEHUE K CIIUCKY ITOCHIIOK, UMEET JIUIIb
[IEeJIEBYIO YCTAHOBKY, YTOUHSIONIYIO HAIIPABJIECHHOCTDL JIOTUYIECKOTI'O BHIBOIA B
sroM crucke. [Ipu perenun ee ucxo/iHoe JJOrMYECKOe ONKUCAHUE HEKOTOPON
CUTYyaIlud B TOM WJIA UHOM CMBICJIE “YIIPOIIAETCs U MOMOJHSETCST YTBEPK Ie-
HUSIMU, TTPEJICTABIISIIONINME HHTEPEC B KOHTEKCTE TEJICBON YCTAHOBKH. DTOT
[IPOIIECC 0OPBIBAETCsT OO TI0 MCUEPIIAHUU BO3MOXKHOCTEH JT00ABJIEHUS K HMe-
foreiica “kKapTuHe” KaKuX-/100 IMEHHBIX HOBBIX (haKTOB, JTHOO IIPHU MOy ICHUH
CJIEJICTBUI, TPEOYIOIINX HEME/JIEHHOI'O BO3BPAIICHNUS K BHEINIHEH 3aia4e, Jjis
KOTOPOU MPEANPUHUMAETCS UCCTCTOBAHUE.

3aMeTnM, 9TO B JIOTUIECKON CHCTEME 339K Ha MCCJIEIOBAHIE UCIOJIb3YIOTCS
TOJIBKO KaK BCIIOMOTaTe/IbHbIE — HAIIPUMEDP, B POJIA HAKOIUTEIsI CJIEICTBUIA
YCJIOBHUIl U IMOCHIIOK 3aJa4K Ha OIUCAHNE; B POJIM HAKOIUTEJ IS CJIeICTBUI IPH
JIOKa3aTe/IbCTBE OT IIPOTHUBHOIO HEKOTOPOI'O YTBEPXKIECHUSI, U T.J. PaszanmdHbie
MaTeMaTHYIecKne 3aJa9u “Ha HCCaemoBaHne’ — Takue, KaK HCCIIeTOBaHIe
roBeJeHnsl (pYHKIINKM BEIIECTBEHHOIO IIEPEMEHHOIO C IIOMOIIBIO IIPEIeIoB
U IIPOU3BOJIHBIX; HUCCJIEJIOBAHUE BUJIA KPUBOU WJIM IOBEPXHOCTHU, 33JIaHHON
CBOMM YypaBHEHHUEM, U T.II., — OKA3aJI0Ch IeJ1eCO00Pa3HO IPEICTABIATEH B BUIE
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33/1a4M Ha OIIMCAaHHe, CBO/IS ee pellleHUue NPAKTUYEeCKU IIeJIUKOM K BBIBOILY
CJIEJICTBUI B CBA3aHHOI ¢ HEll 3aJiade Ha UCC/IEIOBAHNE, U OTOUpast 3aTEM B
Ka4eCTBe Pe3y/IbTaTa JIMIb HEKOTOPbIE U3 MOJIyUYeHHBIX (haKTOB.

Kpome joruveckux ¢cTpyKTyp JAHHBIX, 338/1a49a COJIEPKUT TAKXKE HEKOTOPbhIE
BCIIOMOraTeJ/IbHbIE TEXHUYIECKNE CTPYKTYPbI JaHHbIX, BBOAUMbBIE B IIPOIECCE
paboThI caMUM peIaTesieM U UCIOJIb3yebIMe JIJIsT COXpaHeH!sT MH(MOPMATIN,
HaIpaBJidgoneit ero meiictsus. IIpexk e Bcero, 3To MOMETKH, YKa3bIBAIOIINE HA
pa3MdHbBIe paHee MpeANPUHIMABIITAECS HEYIAIHBIE MOMBITKE, OIOKHPYIOITe
VX TIOBTOPEHUE, a TAKYKe COOOIIEHUs YIIPABJISIONIEIO XapaKTepa, KOTOPbIMU
0OMEHHUBAIOTCST MEXKTy COOOM ITPUEMBI.

3.1.1. CTpyKTypbl JaHHBIX, UCIIOJIb3yeMbIE€ JJif IIPEACTABJIEHUS 3a-
Jadyu B IIporpamMmme

SBajtada Z 1106010 u3 YeThIPeX YKA3aHHBIX BBIIIE THIIOB IIPEJICTaBIeHa HADOPOM

(p1,-- -, Dn) CIACIYIONIMX 3JIEMEHTOB:

[TepBblil 3/1eMEHT p1 €CTh JIOIUIECKUI CUMBOJI — Ha3BaHUE TUIA 3aJa9d. JTU
PAIENAA

HA3BaHUS CYTh JIOIMIECKUE CUMBOJIBI “oKa3aTh’, ‘ommcaTs’, “npeobpaszoBars’
u “ncciienoBaTh .

p2 ectb HAOOD (f1,..., fm) YTBEPXKICHWII, HA3BIBACMBIX [TOCHIIKAMHA 33/[AM.
[TochIKY IEpEYnCISIOT alpUOPH N3BECTHBIE OIPAHUYIEHNUsI Ha, (PUTYPUPYIOIIHE
B 3aJ1a4€ OObEKTHI — TO, YTO CYMTAETC B 3aa4e “naHabiM’. CIIMCOK MOCHLIOK
00s13aTeJIbHO HEIYCT; €CJIN HUKAKNX MCXOIHBIX JOIYIIEHU He JIe1aeTCsd, TO
OH TIPEATIOJIATAeTCST COCTOSIIIAM U3 JTOTUIECKON KOHCTAHTHI “MCTHHA .

P3 ecTb HAOOD (a1, ..., qy) MEJIbIX HEOTPUIATEIBHBIX UHCEN, HA3BIBAEMBIX
BecaM¥ MOCBLIOK (@; — BEC MOCBLIKHU f;) U MCHOJB3YEMbIX JIJIsI IEePEKJII0Yue-
HUsI BHUMAaHUS IPU TOMCKE OYEPETHOrO NIPUeMa; B MCXOTHON CUTYaIlnd Beca
MTOCBIJIOK paBHBI ().

ps — uwabop (Ki,..., Ky, Kp), snementsl K; koroporo mpu i # 0 cyTb Ha-
6Opbl KOMMEHTapUeB K i-ii mocblike, a Ky ecTb HAOOp KOMMEHTAPHEB KO
BCEMY CIIMCKY MOCHLIOK. KOMMEHTaApuu CyTh TEXHUYIECKNE MOMETKH, Jejae-
MBI€E PEIIATe/IeM B IIPOIECCe PAbOTHI It COXPAHEHHsl Pa3TMIHON nH(bOpMAIINH,
HallpaBJsonieil xoy pemenusi. B ucxonnoii curyanuu sBee K; mycrbl. Kom-
HOHEHTHI P — P4 ABJSIFOTCS OOIMIMMU JIJIST 33189 BCEX MEPETUCIEHHBIX BbIIIE
TunoB. [Ipodre KOMIOHEHTBI OIPEJIEISIIOTC B 3aBUCMMOCTH OT THIIA 3a/ad1
CJIEIYIONINM 00Pa30M:

1. Basaum Ha J0Ka3aTEILCTBO. B 9TOM citydae n = 7. DJIEMEHT Ps NIPEICTAB-
Jisier coboil yTBeprKIeHne, Ha3bIBaeMOoe YCIOBUEM 3aladr. Kro HCTUHHOCTD U
TpebyeTcst JoKa3aTh, Mpearoaras HCTUHHOCTD IOCHLIOK. Pg — LEJI0e HEOTPH-
aTe/IbHOE YMCJIO, HA3bIBAEMOE BECOM YCJIOBHS 3aa4l; KaK U Beca IOCHLIOK,
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OHO HCIIOJIB3YETCA IJIA IMEPEKJII0YCHNA BHUMAaHNUA B IIPOIECCE PEIICHNA 3a a1,
pPr — HOCJ'IG,ZLHI/II?'I QJIEMEHT 3a/la4di Ha JO0Ka3aTe/JIbLCTBO — Ha6op KOMMEHTapueB
K 3aJa4e B IICJIOM. OHI/I, KaK 1 KOMMEHTapun K IIOCBbLJIKaM, IIPpEeACTaBJIAIOT
CODO#1 TEXHUMYIECKUE IIOMETKU, BBOJUMDBIE DEIIaTeJIEeM B IIPOIecce pa.6OTbI.

Pemast zajgady Ha 10Ka3aTeILCTBO, PEIIaTe/ b MOYXKET BBIIATL B KAUeCTBE
oTBeTa JIMOO JIOTMYECKUI CUMBOJI “UCTHHA’ — €CIU OH yOeIUTCHA, UITO YCIAOBHE
JIEACTBUTEILHO SBJISIETCS JIOTUYECKUM CJIEJICTBAEM IIOCHLIOK, JIUDO JIOTMYECKHi
CHMBOJI “OTKa3” — eCJIM ero IOIBITKH OCTaHyTCA Oe3yCIEeITHBIMEI. 3aMEeTHM,
YTO peIaTesib IPU PACCMOTPEHMH 3aJa4l Ha, JI0OKA3aTe/ILCTBO HE BbIJIAET CO-
OOIIeHm# 0 JIOXKHOCTHU YCJIOBHSI JIMOO O TOM, 9TO OHO HE SIBJISIETCS CJIEJACTBHEM
HOCBLJIOK (XOTsl JIJIsi yCKOPEHHOH BBbIJIAYU OTKA3a OH M MOXKET IIOIBITAThCSI
YCTAHOBHUTH 9TH 00CTOSATEILCTBA). 3a/1a9a Ha JOKA3aTEIbCTBO CIIYKUT TOJBKO
J1st “OTHOCTOPOHHEH MOIBITKU YCTAHOBJICHUSI UCTUHHOCTU yTBEPXKICHUS —
MMEHHO B TAKOTO POJA BCIIOMOTATEIHLHBIX MOMBITKAX OOBITHO M BO3HUKAET
HaJIOOHOCTD IIPYM PEIIeHUH JAPYTUX 3a1a49. FEc/Iu »Ke Hy»KHO IIPOBECTH “IBY-
CTOPOHHIOIO” MMPOBEPKY — BBISICHUTD, SIBJISIETCS JIM HEKOTOPOE yTBEPIKICHHE
UCTUHHBIM JINOO JIO?KHBIM, TO JJIS 9TOI'0 UCIOJIb3YeTCs 3a1a4a Ha OIHCAHUE C
IIyCTBIM CIIMCKOM HEM3BECTHBIX (II0pobOHEee 06 9TOM CM. HUKE).

2. Bajiaum Ha onmcanue. 3j7eck n = 9. B Buje 3asa4uu Ha omnmcanue ohopMIIs-
FOTCSI pa3JIUTIHBIE 3819, ¥ KOTOPBIX TpedyeTcs mpeobpa3oBaTh 3aJaHHBIM
00pa30oM HEKOTOPBIH CIMCOK yTBep:KIeHnit — “yeaosuit’” 3amaqan. [Ipeobpaszo-
BaHU 9TOI'O CITUCKa yC.HOBI/Iﬁ OCYHIECTBJIAIOTCA B IIPEIITIOJIOZKEHU N NCTUHHOCTHU
CTIMCKA TIOCBHLIOK. Kak mpaBwmIo, yCJIOBUS COJEPXKAT HEM3BECTHBIC, U B 3a-
Jage Tpebyercss MOJIYyUUTh sIBHOE OImcaHue (MoJiHoe MO0 HENOJHOe — B
3aBHCHMOCTH OT IEJICBOIl YCTAHOBKY 3a/1a49M) JIOMYCTHMBIX 3HAYCHUIT TAKIX
HEU3BECTHBIX. DJIEMEHT D5 3aJa9Ud Ha OIMUCAHUE IIPEJICTAB/ISICT CODOI CIIMCOK

(91, .-.,9K) ee ycaosuii. Duement pg — Habop (by....,bg) BECOB yCIIOBWMIi;
sjieMeHT p; — Habop (Q1,...,QRQk, Qo) CIUCKOB KOMMEHTApueB. 3jech (Q;
(1t = 1,...,k) upexncrasisier coboii CIUCOK KOMMEHTAPUEB K YCJIOBUIO ¢

Qo — CIIMCOK KOMMEHTapHeB KO BCeil 3ajiavue B IEJIOM. DJIEMEHTHI Ps, Pg, P7
COBEPUIICHHO aHAJIOTMYHBI 3JIeMEHTaM P2, P3, P4, XaPAKTEPUIYIONIUM I1OCBLII-
KI 38JIa9U. DJIEMEHT pg MPEJICTABJISET CODOt HADOP TEXHUYECKUX ITOMETOK,
Ha3bIBaCMbIX HEJIAMHN 3aa9N.

OrBer, moJIyvIaeMblil B IIpoIlecce pelleHnst 33 a9 Ha OIUCAHNEe, ITOCTEIIEHHO
CKJIQJIBIBAETCS B CIIICKE €€ YCJIOBU, TaK 4TO IIPHU YCIIEITHOM 3aBepIIEeHUN
Ipeobpa3oBaHmil B KOHIIE PENIeHNS BBIIACTCS I'PYIIa COeTMHEHHBIX JIOTIIe-
CKOIl CBSA3KOI ‘1’ 3aKJIIOUUTEIbHBIX ycyoBuii. IIpu Heymade B KauecTBe OTBETA
BBIJIAETCsI JIOTUYIEeCKUi cuMBOJI “oTKa3”. Kiace yTBepKAeHni, SABIAIONTNXCS
OTBETAMU Ha 33184y, OIPEIE/IsIeTCs B 3aBUCUMOCTH OT Habopa ee meseir. [Ipu
9TOM HEKOTODPBIE U3 Iejiell MOTyT He HAK/IAIbIBATH KAKNX-IU00 SIBHBIX OrPAHU-

YeHU Ha OTBET, a JINIIb YKa3bIBaTh T€ NJIX UHbIE YCTAHOBKHN Ha OIITUMHU3aIUIO,
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BJIMAIONINE Ha IPUHSTHAE PElleHnii B mporecce npeobpasoBanuii. PakTrdeckn,
CITMCOK Tesieil 3aa49u IpeIcTaBiIsieT co0oil yCTaHOBKY Ha, yIIpaBjieHue 0a30it
[IPUEMOB PeIaTe s, OCYIECTBIIAIONel paccMoTpenne 3aJa91. 3a UCKJII0Te-
HUEM OCOOBIX CJIyvaeB, IPUHUMAETCS PsiJi COTVIAITEHUH O CBSI3W OTBETa 33241
Ha ONMCAHUE C ee UCXOIHBIMU YCIOBUSIMHU U ITochbLIKamMu. OOBIYHO 3a/a1a Ha
OIMCaHUE UMeET I11eJIb, YKA3bIBAIONLYI0 MHOXKECTBO €e HEU3BECTHBIX, IIPUYEM
BXOXK/IEHUE dTUX HEUM3BECTHBIX B IMOCBLIKN 33/a4U HE JOMYCKAETCs. YCJIOBUS
3aJla9d JIOJI2KHBI SABJAATHCS CJIEJICTBUSIMU OTBETA M IIOCBUIOK 3aJadu; IIPU
9TOM OTBET MOXKHO PacCMaTpUBATh KAaK UACTUIHOE JTUOO ITOJTHOE OIMHUCAHIE
MHOKeCTBa HAOOPOB 3HAYEHUI HEM3BECTHBIX, YIOBJIETBOPAIONINX YCIOBUIM
3a/1a49M1.

JlocTaTovHO YacTo MpU PEIIeHnH 3a0a9K Ha OMMCAHUE MOXKET OKa3aThCs I10-
JIEBHBIM U JIa2Ke HEOOXOIUMBIM PACCMOTPEHUE COBMECTHBIX CJICJACTBUI YCIOBUIA
1 IOCBHLIOK. Tak Kak OTBET 3aJaul M3BJIEKAETCS U3 CINCKa ee YCJIOBU, TO
perucTpanys TaKuX BCIIOMOTATEbHBIX CJIEJCTBUN B CIIUCKE YCJIOBUI HEXKe-
JlaTe/IbHa, — OHA IPUBEIET K IPE3MEPHOMY €ro YBEJIWYEHUI0 U IMoTpebyer
CJIOKHOU TIPONEAYPhl “PACIUCTKU YCJOBHUHI MTOCTIE OIPEJeeHUs] 3SHAYCHU N
HEU3BECTHHIX. HOSTOMy B CTPYKTYpPE€ 3a/1a91 Ha OIIMCAaHUE ITPUIIJIOCH BBECTU
CIeNUaJIbHBI HAKOIUTEIb COBMECTHBIX CJIEJICTBUN YCJIOBUI U MOCBUIOK. Pojib
9TOTO HAKONUTEJIsI (3JIEMEHT pg) UIPAET BCIIOMOIaTesIbHAsI 3a/1ada Ha HCCJIe-
JIoBaHUe, Ha3biBaeMasl OJIOKOM aHaIu3a 3aJadd Ha omucanue. MzHadaabao
6JIOK aHAJIM3a OTCYTCTBYET U BBOJUTCSI PEIIATEIEM B IIPOIECCE PACCMOTPEHMST
3aJa4n. B mcxomHol cuTyanun 3JIeMeHT P9 MOXKET OBITH paBeH JIubO JIormde-
CKOMY CHUMBOJIY “IiycToecsioBo” (obmuit ciydaii), 6o, B 0cOObIX CirydasiX,
JiorugeckoMy cuMmBosy ‘07 — mociieqHee O3HAYAET 3alpeT Ha BBOJ OJIOKa
aHaJIN3a IIPU PENTeHUN.

3. Bagaun Ha mpeobpasoBaHme. B aToMm ciiygae n = 8. p; — BbIparkeHHe,
Ha3bIBAEMOE YCJIOBHEM 3a/Ia9i. DTO BBIPAXKEHUE HYKHO IIpeobpa3oBaTh K
HEKOTOPOMY BHJLY, OIPEIEJISeMOMY IIeJIEBO yCTaHOBKOM 3aja4uu. Kak mpaBu-
J10, TpebyeTrcst, YTOOBI UCXOIHOE U PE3YJIbTUPYIOIIEe BhIPAXKEHUs ObLIN PABHBI,
B IIPEAIIOJIO2KEHNN NCTUHHOCTHU CIIMCKa IIOCBIJIOK. I/IHOI‘ﬂa 9TO Tpe6OBaHI/Ie
MOYKET HAPYIIAThCSI; CAMBIT TPOCTON TPUMEP TaKOTO POjia — UCIOJIBL30BAHNE
3aj1a91 Ha Ipeodpa30BaHUe ISt MOy YeHUsT ACUMIITTOTHIECKON OTEHKHU, KO-
/18 Pe3yILTUPYIONIEe BHIPAYKEHNE JIUIITh ACUMIITOTHIECKN PABHO MCXOIHOMY.
BoJtee Toro, ns-3a TeXHUYUECKUX MPUYUH B HEKOTOPBIX CJIyUasX yJIOOHO ITpH-
MEHSITh BCTIOMOTATEIbHBIE 33/1a91 Ha Mpeodpa30BaHue, YCIOBUIMU KOTOPBIX
SIBJISIIOTCSL HE BBIPAXKEHUsI, & YTBEPXKJIEHUS. Pg — I1€J10€ HEOTPHUIATEIHHOE
IUCJI0, HA3BIBAEMOE BECOM YCJIOBHUsI; p7 — HADOP KOMMEHTAPHUEB K 3aJade. pg
— nabop nesteit 3aa4uu. HekoTopbie u3 mesieil HAKJIaIbIBAIOT OIPaHUYCHUsT HA
BUJ OTBE€Ta; APyrue — OIPEeAe/IAI0T YyCTaHOBKU Ha OINTUMU3AIIUIO OTBETA.
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OrBeToM 3aja4n Ha IIpeoOPA30BAHKE CJIYKHUT JIMOO PE3YIBTUPYIONIEE ee YCII0-
Bue — €CJIn OHO YJIOBJIETBOPLAET OIIpeaessAeMbIM HEJIFAMU OT'PaHUYICHUAM, .HI/I6O
JIOTMYECKUI CUMBOJI “OTKa3".

4. 3amadn Ha mccieaoBanre. B sToMm ciydae n = 5. p; — Habop IeJieii 3aa4u.
OTH e/ yIPABJISIOT MIPOIECCOM BBIBOA IIPEICTABJISIONNX HHTEPEC CJIEI-
CTBHIl M3 MOCBLJIOK 331841, YIIPOIIEHUsI ITOCHIIOK U YIaJeHUsT N30BITOUHBIX
ocbLIOK. B pesysbrare Takux JAeficTBUil MCXOMHAsSI 3a/iada Ha UCCJIEI0Ba-
Hue Z npeobpasyeTcsd B HEKOTOPYIO HOBYIO 3aJady Z', W IpU UCYepIAHUN
CpPeJICTB, OTBEJIEHHBIX JJI PeIlleHusl 3aJa4dn /, B KadecTBe OTBeTa Ha Hee
BbIaeTcsd 3ajada Z'. 1o cymecTBy, Takas BbIIa4a OTBETA ABJISAETCS (PUKIH-
eif — B JefiCTBUTEILHOCTH BHEIIHSISI IIPOIIELyPa, OOPATUBINASICS K PEITEHIIO
3a/a91 Ha WCCJIEI0OBaHNe, OOBIYHO NMeeT HEIOCPEICTBEHHYIO CCHLIKY Ha Hee,
U II0 9TOM CCBHLIKE CIOCODOHA II0JIydYaTh BCIO HEOOXOIUMMYIO MH(OPMAIUIO O
IIPOU3OIIEIINNX N3MEHEHUIX.

B umcxomnoit cutyanum Beca MOCBHUIOK W YCJIOBHUH 3aJa49U, MTPEIbABIsieMOi
periaresio, pasubl 0; 610K aHA/IN3a 1 KOMMEHTAPUH K 3aja4e (ee TMOChLIKAM,
YCJIOBHUSIM) OTCYTCTBYIOT. BermoMoraTebHble 3aa491, BBOIUMBIE PEIIaTeeM,
MOI'YT UMETh HEHYJIeBbIE UCXO/HbIE BECA MOCBLJIOK U HEIlyCThble€ CIIMCKU KOMMEH-
TapueB. DTO 0HECHEeINBAET HEOOXOMMMYIO [IPEEMCTBEHHOCTh — COXPAHSET pa-
Hee HAKOIIEHHYIO HH(OPMAIIO, KOTOPask MOYKET [TOHAI00NTHCs IIPU PEIICHIH
BCIIOMOTaTeabHOM 3amaun. V3MeHerne BecoB, (bopMUpOBaHIE KOMMEHTAPHUER
1 6JI0Ka aHAJIM3a OCYIIECTBIISIIOTCS CUCTEMOM B IIpOIecce pelleHus 3a1a9u.

IleneBble ycTaHOBKHM 3324

enmeBast ycTaHOBKA 331491 OLPEIENISIeTCs ee CIUCKOM Iejeit. OHa nMeercs y
BCEX THIIOB 3324, 33 UCKIFOUEHUEM 331249 Ha JIOKA3aTeIbCTBO. C TEXHUIECKON
TOYKU 3PEHUsI, IleJIeBasi YCTAHOBKa 00eCIiednBaeT yIpaBjeHNe OBEIeHUEM
MHOI'MX THICAY HE3aBUCUMO (PYHKIIMOHUPYIOMNX IIPUEMOB, PEIIAIOIINX 3a1ady.
Tax Kak KaxXIblil IpUeM PACCMATPUBAET B CBOUX PEIIAIONINX TPABUIAX JIUIIIH
CpaBHUTEIHLHO HEOOJIBION (DparMeHT 1e/IeBOi yCTAaHOBKU, U JOCTUKEHUE OT-
BETa IIPOMCXO/IUT B Pe3y/bTaTe MHTErPAJIBLHOIO JefiCTBUsI MHOTUX Pa3JIMIHbIX
IIPUEMOB, TO BapbUPOBAHNE CIUCKA TIeJIeil 3a/1a9i TPETOCTABIISAET JOCTATOYHO
OoJibIie CTerneHn CBOOOIBI JIJisl YIIPABJIEHUS KOJUIEKTUBHBIM IIOBEJIEHUEM IIPH-
eMoB. llomosiHeHNEe ciucka BO3MOXKHBIX THIIOB TieJiel 3a7a9 OCYIECTBIISAETCS,
KaK MPaBUJIO, B CBI3U C PACCMOTPEHUEM KOHKPETHON IPEIMETHON 00JIacTu U
HE IPUBOIUT K KAKOW-I100 MOAN(UKAIINN TPUEMOB, OTHOCSIIIUXCS K JIPYTHAM
NPEIMETHBIM ODJIACTSM.

Ilepeuncanm HEKOTOpBIE HANbOOIEE YACTO BCTPEUAOIINECS THUIIBI T1eJIei.

3aMeTnM, 9TO METb 387a9i OOBITHO TTPECTABIISIETCS OO0 JJOTHIECKUM CHM-
BOJIOM, Jinbo HabopoMm (¢, A1, ..., Ap), Tjie ¢ — JOrMYecKuii CUMBOJI, HA3bI-
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BaeMblii 3arojoBkoM nenu; Ai,. .., A, — HekoTopble 00beKTHL. B mocienneM

caydae yKasaHHBIH Habop OyaeM 3amuchiBaTh mgajiee Kak ‘@A ... Ay,

[Iycts cnagana Z — 3amada Ha onucanue. Kcim Z nMeeT 1ie/ib “HEN3BECTHBIE
r1...x , vIOe x1, ..., T, — HOIAPHO pa3jUdHble IepeMeHHbIe, TO X1, . . ., Tk
Ha3bIBAIOTCS HEM3BECTHBIMU 3aaa4n /. [Ipoune ¢cBoOOIHBIE TTIEpEMEHHBIE TI0-
CBLIIOK ¥ YCJIOBUI HA3BIBAIOTCS IapaMeTpaMU 33 1a4u.

Bajiaua Ha OIUCAHUE MOXKET ¥ HE UMETHh HEM3BECTHBIX, IIPUYEM B 3aBUCUMOCTHU
OT IPOYHUX IleJiell B 9TOM CJIydae HeoOXOAMMO JIUO0 YCTAHOBUTH SKBUBAJIEHT-
HOCTDb YCJIOBHUiT OHON U3 JIOTUYECKUX KOHCTAHT ‘“HMCTHHA”, ‘JIOKB, TNOO OCy-
IECTBUTH OILIPEIEIEHHYIO MepedOPMYJIUPOBKY YCIOBHIA.

WcTuHHOCTD MK JIOZKHOCTD ITOCBHLIOK 330a49K Z JIOJXKHA OJHO3ZHAYHO OIpee-
JISITBhCSI TIPHM yKa3aHUK 3HAUEHWT BCeX UX CBOOOIHBIX MEPEMEHHBIX, OTJIMIHBIX
OT HEU3BECTHBIX. 3a MCKJ/IIOYEHNEM OCOOBIX CIy4aeB, HEM3BECTHBIE 3aJa9n
BOODOIIE HE BCTPEUAIOTCST B IMOCHLIKAX.

Ecan Z umeer mens “mapamerpsl yi .. .Yk, TA€ Y1, ..., Y, — HEKOTOPHIE U3
HEU3BECTHBIX 3a/ia4u, TO II€epEMEHHbIC yl, e ,yk- HA3bIBAOTCA Hecyﬂ_[eCTBeH—
HBIMI HEM3BECTHBIMU 3aa4u Z. HecylecTBeHHbIe HEN3BECTHBIE 3aIa91 TIPEJI-
CTaBJISIIOT CODOI Te M3 HeM3BECTHBIX, IJIsi KOTOPBIX TPedyeTcs yCTAHOBUTD
JINIIb caM (PAKT CYIIECTBOBAHUS Y/IOBJIETBOPSIONINX YCAOBUSIM UX 3HAYCHUIA,
HEe HaXO/Isl 9T 3HAYEHHsI SIBHBIM 0O6pa3oM. BoJjiee TOYHO, IPpOM3BOJILHBII OTBET
Ha 3aJa4y Z IpejcraBisieT coboil Takoe yTBepxKaeHue f, UTO JJIs JFOOBIX
3HAYEHMIT CBODOOIHBIX ITEPEMEHHBIX IOCBLIOK 3aJa4i Z, TP KOTOPBIX 3TH II0-
CBIJIKM MCTUHHBI, U3 UCTUHHOCTHN f BBITEKAET CymeCTBOBaHHe TaKNX 3HaYeHU
He BXOISINX B f HECYIIECTBEHHBIX HEM3BECTHBIX 334N, 9TO BCE yCJAOBU
3asaqn Z uctuHHbl. HecylecTBeHHbIE HEM3BECTHDBIE 3aIa9U SIBASIOTCS “HC-
KJIFOYaEeMbIMI~ HEM3BECTHBIMU U OOBIYHO HE BXOJIAT B OTBET.

Ecnu 3ajada nmeer 11es1b “ipssMoiioTBeT”; TO OTBET f HE MOYKET COJepP!KATh
BCIIOMOT'aTeJIbHBIX IIEPEMEHHBIX, BBOAUMBIX JJIsI 0003HAUEHIST 00bEKTOB, CYIIe-
CTBOBaHUE KOTOPBIX BLITEKAET U3 NCTUHHOCTH IIOCHLIOK 3aia4un. B sroMm cirydae
OIMCAHMe JIOIMYCTUMBIX 3HAYEHUH HEM3BECTHBIX OCYIIECTBJISIETCS TOJIBKO B
TepMUHAaX 00bEKTOB, YIOMUHABIIUXCS B ITOCHLIKAX U YCIOBHUAX 3a1a4H.

Ecu 3amaua Z umeer 1iesp “npumep”’, To oTBET f mpejcTaBisieT coboit yTBep-
JKJIEHHE, TOCTPOEHHOE MIPHU IIOMOIIH JIOTHIECKUX CUMBOJIOB ‘U, “Wn’ u3 yrBep-
KJIeHuil Bua “paBHO(z t)”, rje & — HewsBecTHasl 3aja4n Z; t — BbIparKeHue,
HE 3aBUCsIEe OT HEM3BECTHBIX, & TAK)Ke U3 HEKOTOPBIX YTBEDXKJIEHUH, He
3aBUCSIIUX OT HEM3BECTHBIX 3ajiaun 7. [Ipu npeobpazopanuu f K BULy JIU3b-
IOHKTUBHO# HOpMaJIbHON (hOPMBI HU B OJIHY U3 3JIEMEHTAPHBIX KOH'BIOHKIUI He
BXOJISAT JIBa PA3JIMUHBIX yTBEPXKJICHUS BUIA “paBHO(x t)”, COOTBETCTBYIOIIIX

OJTHOM W TOI »Ke Hem3BecTHOH x. /laHHast 1me/b UCIOIb3yeTCs B T€X CJIydasx,
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KOT1a TpebyeTcst yKa3aTh KOHKPETHBIN HAOOp 3HAUYEHUI HEM3BECTHBIX 331~
9M, IPU KOTOPBIX UCTUHHBI €€ YCJIOBUsI, OBITh MOXKET, C JIOMOJHUTETbHBIMU
OTpaHUYEHUSIMA Ha OOBEKTDI, YIIOMUHAEMbBIE B TOCHLIKAX 33/ a9u. Kcim Takume
OTPAHUYEHUST HEJIOIYCTUMBI, TO BBOJIUTCS JOIOJHATEIbHAST TeJIb “TIOJTHBII .
Boisee moapobHo, ecan 3agada Z mMeeT IeJIn “TOJIHBIN, “mpuMep’, TO Ipu
3aMeHe BCeX BXOJSINUX B OTBeT f yTBep:KjeHuil Bujaa “pasuo(x t)”, rie r —
HEM3BECTHAS 3a/a41, HA JIOTUIECKUN CUMBOJI “UCTUHA, JOJIZKHO HOJIYIaThCs
TaKoe yTBepxKeHue f’, apjsiomieecs CIeJCTBHEM MOCLLIOK 3a1a4n. Eciu ke
3aja49a Z, UMeIOIasl 1ejIb “TOJIHBII ', He uMeeT e/ “IpuMep’, TO U3 UCTUH-
HOCTH IIOCBIJIOK 9TOH 3aJia9i BBITEKAET SKBUBAJEHTHOCTh HCTUHHOCTH OTBETA
f cymecrBoBaHWIO 3HAYEHUI HECYIIIECTBEHHBIX HEM3BECTHBIX, HE SIBJISTFOIIMXCSI
CBOOOIHBIMH MTEPEMEHHBIMU f, TP KOTOPBIX UCTUHHBI BCE YCJIOBUSA 33189 Z .

Ecnn 3amaua Z umeer nesib “sBHOE”, TO ee oTBer f npejcTaBiisieT coboil yTBep-
JKJIEHIE, OTHOCSINEECs K KJIACCy TaK Ha3bIBAEMBIX sIBHBIX OIMCAHUIN 3HAYEHUIT
HEM3BECTHBIX 9TOW 3ajadu. st onpejiesiennsi Kjacca SBHBIX ONUCAHUI B
KaXKJI0i U3 pacCMATPUBAEMBIX IIPEIMETHBIX 00JIacTell BBIIESIOTCST ceMeiicTBa
KOHEYHBIX MHOXKECTB {f1,..., fs} yTBEpKIeHUIl, HA3BIBAEMBIX ATOMAPHBIMU
ONMCAHUAMY TIEPEMEHHOMN I; 9Ta MepeMeHHasl SIBIAETCS IIapaMeTPOM KasKI0ro
u3 yTBepKAeHUi f1,..., fs. Tak, aroOMapHbIMU OIMCAHUSIMU IIEPEMEHHO X
cunTaroTCs, HapuMep, MHoxKectBa {x = t1}, {x € 1}, {t1 < z,x < ta},
{3k (k — — — nesoe & = = 7k)}, {x — — — memoe} n .. Bxeck ty,ty — mpo-
U3BOJILHBIE BBIPAYKEHUs, He UMEIOIIUe apamMerpa . JIBHBIMU ONUCAHUSAMA
3HAYEHUIT HEN3BECTHBIX 31891 Z CYUTAIOTCS yTBEPK IEHUsT, TIOCTPOEHHBIE DK
IIOMOIITU JIOTUYECKUX CUMBOJIOB “u”’, “mjin” U3 3JIEMEHTOB aTOMAPHDBIX OIUCAHMI
HEM3BECTHBIX 9TON 3a/[a4i W He 3aBUCSIIUX OT HEM3BECTHBIX yTBEPKJICHUIA,
IpUYeM Takue, 9YTO B pe3ysbTare NpeodpasoBaHus K BHULY U3 bLIOHKTUBHON
HOPMAaJILHON (POPMBI KazKjias X JeMeHTapHas KOHbIOHKITUS, TIPU T10IX0/IsI-
el rpynnupoBke wieHos, npuobperaer Bug “u( Aj(x1)As(za). ..
As(z5)B)”, rie puist sioboro @ = 1,..., s A;(x;) — KOHBIOHKIUS yTBEPXKIeHU
ATOMAaPHOTO ONUCAHUS HEU3BECTHOM X; 3a1a9u Z; T; He sIBJISETCs TapaMeTpOM
yrBepxKaenuit A;11(xiy1),...,As(xs) ; B — yTBep:KeHUe, He 3aBUCSIIIEE OT
HEU3BECTHDIX.

B nexoropoix ciydasax ObIBaeT MOME3HOU Iesb “r’, Ipu HAJIUYAU KOTOPOH OT-
y I )

Ber f Ha 3amady Z umeer Buj “u(paBuo(z; t1) ... paBHO(Zj,, tm) g1 ... gs)”,

rie m+s—1 > 1; xj,...,xj, — Da3IU4YHbe HEU3BECTHBIC 3aJa4u /|
t17 s 7tm7

gdi1,...,0ds HE 3aBUCAT OT HEU3BECTHLIX 3a/a9U. VYKazaHHbIil BU OTBETaA OIIpe-
JIeJIsIeT MOJICTAHOBKY BBIPAXKeHM 11, . . .,y BMECTO MEPEMEHHBIX Tj,, - .., T}

TaKasl IIOJICTAaHOBKa MO2KET HCIIOJIb30BaTbCdA, HAIIPUMED, IIPU PDEIIECHUN CUCTE-

MbI ypaBHeHI/Iﬁ IyTEM BbIPpazKE€HNA TaCTU €€ HEU3BECTHBIX le’ . e ,Q?j qgepes

m

OCTaJIbHbI€C HEU3BECTHLBIC.
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JL1st orpaHnYeHnst 3aBUCUMOCTH OTBETA OT UCIOJIb30BAHHBIX IIPU POPMYIAPOB-
Ke 33129 [Ie€PEMEHHBIX TPUMEHSIETCS TeJIb “U3BECTHO Y1 . . . Yk, TAC Y1, - - - , Yk
— IepeMeHHble, He SBJIIoNnecs Hem3BecTHbiMu 3a1adu; k > 0. Ilpu nammaun
TaKOU TeJIN Kaxk iasi CBOOO/IHAsI TlepeMeHHast OTBeTa f IpejcTaBiseT coboi
00 HEM3BECTHYIO 3aJ1a4u Z, TNOO HEKOTOPYIO MEPEMEHHYIO ¥;;1 = 1,..., k.
Ilepemennnre yq, . . ., Y, BbLIEIEHHbBIE IIEIbI0 YKA3aHHOIO BUJIA, HA3BIBAIOTCS
MCXOTHBIMU JTAHHBIME 384,

B kadecTBe mpuMepa mesnmn, onpenessIoniell YyCTAHOBKY HA ONTHUMU3AIINIO,
[IPUBE/IEM /b “YIPOCTUTDL , AKTUBUBUPYIOILYIO MOIBITKY PEeIaKTUPOBAHUSI
HaliJIEHHOT'O OTBETA IIyTeM Pa3peIleHus YCJIOBUAN Ha apaMeTPhl OTHOCUTETHLHO
9THUX MAPaMETPOB, YIIPOIICHUS BXOISIINX B OTBET BBIPAXKCHUIT U YIIPOIICHUS
JIOTHYECKOI CTPYKTYPBI OTBETA.

[Ipu opmyupoBKe UCXOTHON 33,1891 MOXKET ObITH UCIIOIB30BaHA MEJIb ‘013",
YKa3BIBAIOIIAs Ha HEOOXOINMOCTD PENTEeHUsT 3a/1a91 B 0OJTACTH JTOTYCTUMBIX
3HAYEHUl HEU3BECTHBIX U HAPAMETPOB. DTa Iejib, [0 CYTHU JeJIa, STBJIsIeTCs
JIMIIIb OTHOCAIITMMCA K HHTep(beﬁcy CUCTEeMbI TEXHUYICCKUM IIPHUEMOM, ITIO3BOJIA-
IOIIMM B HesIBHO# (hopMe 3a1aBaTh YacTh yCJI0BUil b0 mochLIok 3adadu. OHa
VHUIUUPYET paCHInpeHune CIIMCKOB yCJ’IOBI/II'?I " IIOCBLJIOK 3a/iavU PAJIOM yTBED-
JKJIEHUH, XapaKTepU3yIoMnuX 00JIaCTh JTOMYCTUMBIX 3HAYEHUN MePEMEHHBIX
3aJ1a4H, TTOCJIE IEer0 YIATSICTCS.

[IpuBeieM HECKOJIBKO IPUMEPOB YaCTO BCTPEYAIONINXCA KOMOMHAIMI 11eJieit
zajiaq Ha onucanue. Crucok { “HemsBecTHBIE X7 . ..z}, “nonHbI”, “npumep” }
BCTpevaeTcs y 3a/ia4 Z, BBEJEHHBIX [IPU PEIIEHNN 3aJ1a491 Ha JOKA3aTeHCTBO
CYIIIECTBOBAHUS 3HAYCHUI TEPEMEHHBIX T'1,. .., Lk , VIOBJIETBOPSIOMNX HEKO-
TopoMy yTBepxKaeHuto f. [Ipu arom B 3asate Z Tpebyercst HAlTH KOHKPETHBIE
3HAYEHUs X1,...,TL , OBITh MOXKET, BBIDA3UB UX UY€PE3 BCIIOMOIaTe/IbHbIE
0003HaEHUsT JJIsT 0OBEKTOB, CYIECTBOBAHUE KOTOPBIX BBITEKAET U3 IOCHI-
Jiok. [locseaaee 00bsicCHSIET OTCYTCTBUE TIEJIU “TIPIMOMOTBET”, OJIOKUPYIOIIeit

IpueMbl, BBO/AINE TaKNe BCIIOMOIraTeJIbHbIC 0003HaYEHHSI.

M)

Cuucok { “venssecrubie x1 ...z, “nonnplil”’, “asaoe”, “npsvoitorser” }, Kak
[IPaBUJIO, BMECTE C IIEJIBIO “yIPOCTUTEL , BCTPEYAETCs Y 3a1a9, B KOTOPBIX
Tpebyercst onucaTh B SIBHOM (PpOpMe BCe 3HAUEHUs] HEM3BECTHBIX, YIOBJIETBO-
psiforue ycjioBusiM (HaIpuMep, 3aa4u Ha PEIIeHre CUCTeM yPABHEHUN UJIH
HEPABEHCTB; 3aa9K Ha OIIPeIeJeHIe NeOMEeTPUIECKOTO MECTa TOUEK B PeOMEeT-
pun, u T.11.). Ecim HeKoTopble u3 ycsioBuil Takoii 3a/auu MpeJIcTaB/Is coboil
YTBEPKIEHUS O CYIIIECTBOBAHUM HEKOTOPBIX OOBEKTOB Y1, - .., Ym, TO IPHU
ee PeIIeHn BO3MOYKHO IOsIBJIEHUE BCIIOMOTaTEIbHBIX 38189, HEM3BECTHBIMHU
KOTOPBIX, IIOMUMO X7, . . ., Xk, CTAHOBITCI TAKKE Y1, ..., Ym. B ITOM CiIyUae
BCIIOMOraTeIbHas 3ala4a UMeeT, Hapsly C IIePeddcIeHHBIME BBIIIE, Lejb

b

“mapaMerpsl Yi . . . Ym -
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Crucok “Hem3BeCTHBIE X7 . .. Xk, ‘TIOJHBIN, “aBHOE”, “IipsiMoiioTBeT”, “U3BECT-
HO Y1 ...

Y)” BOBHHMKAET B TEX CJIydasX, KOI/[a 3HAYeHUs] HEU3BECTHBIX TPEOYeTCsT BbI-
Pa3uTh Uepe3 UCXOIHbIE TAHHBIE Y1, . . . , Yk, IPEJICTABIIAIONINE COOOM, BOOOIIE
TOBOPSI, JINIIB 9aCTh [TapaMeTPoB 3a1a9u. Kak mpaBuiio, B 9TOM CIydae CIIICOK
ycsioBuil 3aaun umeer Buj “pasHo(xy t1)”, ..., “paBHo(xk tx)”, vHe t1,. ..tk
— BBIpakKeHUsI, HE 3aBUCIIINE OT HEM3BECTHDLIX, HO 3aBUCHIIINE OT HEKOTO-
PBIX ITapaMeTPOB 3aa49H, He ABJIAIONUXCA UCXOAHBIMU JAHHBIMUA Y1, . . . , Yk-
IIpumepom Takoro pojia sIBASIOTCS FeOMETPUIECKUE 33/1a91 Ha BBITUCICHUE,
ITOCBHIJIKA KOTOPBIX OIMCHIBAIOT HEKOTOPBI MeOMETPUYIECKHI YepTerK; Bble-
JISTFOTCsI U3BECTHbIE BEJUYUHBI Y1, . . ., Y (I€PEeMEeHHBIE), XapaKTepU3yoIue
9TOT YepTeXkK, U TPeOYeTCs OUPEIEUTh Psi/i CBA3aHHBIX C HUM HEM3BECTHBIX
BEJINYWH t1, ..., 1. BeTpeuaroruecst B omnucaHum depTexka IepeMeHHble, 000-
3HAYAIOIIHE TOYKHU, XOTsI (POPMAJIHHO U SIBJISIIOTCST U3BECTHBIME, HE JIOJIZKHBI
BXOJIUTh B OTBET 3aJa%U.

Ecnu tpebyercst mpoBepuTh NCTHHHOCTD YTBEPKIACHUI IPHU 33 JAHHDBIX ITOCHLI-
Kax, TO UCHOJIb3YeTCs 3aa4a Ha OIUCAHNE, eIUHCTBEHHBIM YCIOBHEM KOTOPOIA
CJIy2KUT JIAaHHOE YTBEP2KJICHUE, a [eJIU CyTh “TOJHbIH ', ‘aBHOE”, “IipsiMoiioTBeT”
(06bruHO JobaBssiercs nesb “oi3”). HeusBecTHble 3aja491 OTCYTCTBYIOT, U [IPH
pelreHnn ee OYIyT MPEeIIIPUHIMATHCS IOIBITKH 3aMEHUTD [IPOBEPSIEMOe YTBEP-
JKJIEHUE Ha JIOTMYECKYI0 KOHCTAHTY “HcTUHA” JIMOO “JI0KB’. DTa KOHCTAHTA U

OyzeT BbIJaHA B KAUeCTBE OTBETA.

Hemn 3aga1 Ha mpeobpa3oBaHle OKA3LIBAIOTCS TECHO CBSI3aHBI C KOHKPET-
HBIMU [IPEJIMETHBIME OBJIACTSMU (HAIIPUMED, PA3JIOKEHUE Ha MHOXKUTE N
b0 peobpasoBaHre K BULY CYMMbBI OJHOYICHOB B 9JIEMEHTAPHON aredpe;
[IpUBeAeHIe BXOAAIINX B IPeodpa3yeMoe BhIParKeHIe TPUTOHOMETPUIECKIX
QYHKIWI K 00IIEMY apryMeHTy B TPUTOHOMETPHUH; HAXOXKIEHIE aCHMIITOTHKN
BBIDAYKEHUsI IPU OTHICKAHUU [IPEJIEJIOB U T.01.). B ojHOIl 3a/1aue, Kak MpaBuiio,
COYETAIOTCS HECKOJIBKO TaKWX IeJieil (Hampumep, 1eJib “pasioKuThHAMHO-
Kurean’ W 1eb ‘HEeM3BECTHBIE X7 ...ITE , YKA3bIBAIOIIAA, YTO PA3JIOKEHNE
Ha, MHOXKUTEJIM BbIpayKeHusi ¢ HEOOXOIUMO JIJIsT pellieHus ypaBHenus: t = 0
OTHOCHUTEJIBHO X1, ..., TL).

EiuHCcTBEHHOM TI€JIBIO0 CPABHUTENIBHO ODIIEro XapakTepa s 3a7ad Ha [Ipeod-
pa30BaHMe SIBJISIETCS MeJIb “YIIPOCTUTD ', BBIPAXKAIONIAsa TEHICHIINNA K OIpeIe-
JIEHHOU CTaHJIAPTU3AIUN BhIpayKeHus. BripodyeM, moHsiTHE “yYIIPOCTUTL TpPaK-
TYeTCsT IPUEeMAMU PEIaTe/sT 9BPUCTUIECKN — B KOHTEKCTE TIPOYINX OOCTOSsI-
TEJILCTB, COITPOBOXKIAIOIIUX 3a/Iady, TAK 9TO B PA3JUYIHBIX CJAyUasX yIPOIIe-
HIE€ OJHOTO W TOT'O YK€ BBIPArKEHMsST MOXKET JIaTh pa3/ndHble pe3yabrarsl. C
JPYTo#l CTOPOHBI, MEJIb “YIPOCTUTH 3aMeHsSeT OO0l OOIBIToE YUCIO TeJiei
YaCTHOI'O XapakTepa: 3aJa4i Ha HAXOXKJIEHWe YNCJIEHHOINO 3HAUEHUs] BhIpa-
JKEHUsI, Ha BBIYHCJIEHNE TTPOM3BOIHON, Tpejesia, WHTerpasa W T.OI. MOTYT
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GOPMYIMPOBATHCA KaK 3aJa4d Ha Ipeodpa3oBaHue, IMEIOINe eIUHCTBEHHYIO
1esib “yrupocTuTs’.

Kaxk u B cityuae 3ajauu Ha ONUCAHUE, JIOIMYCKaeTCst (DOPMYJIMPOBKA MCXOIHOM
3aJ1a9u Ha [Mpeobpa30BaHue ¢ IEeJbIo ‘03", ompee/droneil MprucoemHeHne
K CIIMCKY TOCBLIOK COBOKYITHOCTH YTBEp:KJIEHUI, OIMUCHIBAIOIIEH 00/1aCcTh
JIOILyCTUMBIX 3HAUEHHII MapaMeTpoB.

HeseBast ycraHOBKa 3a/1a9u Ha, MCCJIEIOBAHIE, BOSHUKAIONIEH B OOJIBITUHCTBE
cydaeB Kak OJIOK aHaJIu3a 3a/[a4dl Ha OIMCAHUE, OIPEJIEIIeTCs CreruduKon
9TOI BHemHel 3aa4uu. B Takoil mesieBoil ycTaHOBKe IIPUCYTCTBYET Ie/hb “Hen3-
BECTHBIE X7 . ..T} , IEPEHECeHHAsT U3 3aJ1a"i Ha ONUCAHWME U HAIIPABJISIFOIIAS
BBIBOJI, CJIEJICTBHI TaKMM 00pa3oM, 9TOOBI YBEJIUIHUTD ‘‘CTEleHb pa3peIieHHo-
cTu’ yTBEPXK/IEHUIl OTHOCUTEIBHO IIEPEMEHHBIX X1, ..., TL. B cllydae 3a1a4d
Ha UCCJeJ0BaHNe, BOSHUKIIUX DU JIOKA3ATE]bCTBE YTBEPXKIEHUN “OT 1po-
THUBHOI'O”, MCIIOJIb3YETCsI Te/Ih “IIPOTUBOPEYNe”’, aKTUBU3UPYIOIIAs OTBITKA
YCTAHOBUTH IIPOTUBOPEYNBOCTD TOCHLIOK.

IIpumepsr dopMySIMPOBKHY 337184 AJIsl PeriaTeas

Yrobb! craenaTh 6oJiee MOHSITHONW IPUBEIEHHYIO BBIIIE OO0 cxemy dhopma-
JIM3AIAN 33/1a9 JJIsi PEIaTeisi, IPUBEJEM IPUMEPHI TOCTAHOBKHU 33124 U3
PA3IMIHBIX PA3/IeI0B. XOTsI B JIAHHOM Haparpade OyJIeT 4acTo UCIOJIb30BaTh-
cst “ckobouHast” hopMa 3aImcu, COOTBETCTBYIOIIAS BHYTPEHHEMY JIOTTIECKOMY
SI3BIKY PeIaTesisi, B JIEHCTBUTEIbHOCTH IIPU IOCTAHOBKE 3389l U IIPOCMOTPE
[IPOIIECCa ee PEIIeHNs IPUMEHSIETCS IPUOIMKEHHAST K CTAHIAPTHON MaTeMa-
THYeCKasi 3anuchb. MuHUMaJIbHbIE HEOOXOAUMBIE JIjIsl BBOJIa HOBBIX 3aJat
cBenennsa 06 nHTEpdelice, MO3BOJIAIONEM pAbOTATh C PEITaTeIeM U UCIIOJIb-
3YIOIEM CTaHJIAPTHYIO 3alliCh, Oy/IyT IPUBEJEHBI B CJIEIYIONEM Taparpade
9TOM TJIaBBI.

1) Asre6Gpa MHOMKECTB.

Haunmem ¢ mpocreiiniero pa3zjena — ajaredbpbl MHOXKecTB. Ecim Tpe-
Oyercst JOKa3aTh, HAIPUMEDP, UCTUHHOCTH Toxuectsa ¢ U (b\ a) =
(bUc) \ a, npeaunomnaras nctuHHbIMEI yTBepKaeHust a C bu (bNe) = 0,
TO MBI IPHUXOJMM K 3aJ[ade Ha JIOKA3aTeJbCTBO, MMEIOIIell MOChIIKH
“muoxkecTBo(a)”, “mHOXKecTBO(D)”, “MHOMXKeCTBO(C)”, “conepxkurcsi(a b)”,
“paBro(niepeceuenne(b ¢)mycro)” u eMHCTBEHHOE yCsI0BUE “paBHO(00bE-
qunenne(c pasaoctb(b a)) pasaoctsb(o6beaunenue(b ¢)a))”. Bamernm,
YTO IePBble TPH MOCBLUIKY, YKA3bIBAIOIINE TUIl 3HAYCHUH [ePEMEHHbBIX
(MHOKECTBO), 0OBITHO (POPMUPYIOTCSI ABTOMATUIECKH, U BPYIHYIO UX
BBOJIUTDH He HY>KHO. B mociesyromux npumepax GyieM /st KpaTKOCTH
OILyCKATh TAKUE MOCHLIKH.
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Caeyronuii mpumvep — 3ajada Ha yIpolneHne Bbipaxkenus (¢ b) U (¢N
a) \ d B npeanooxkernu, 4To BoinoyHsercsa a C b. Ona odopmisiercst
KakK 3ajiada Ha mpeobpa3oBaHue, UMeOIast MOCHIIKY “comepkurcsi(a b)”
u yciosue “‘obbeaunenue(nepecedenue(c b) pasnocts(nepeceuerne

(c a)d))”. Dra 3ama1a umeer nesn “yupoctuts’ u “o3”. OTBeTOM Ha Hee
CJLy2KUT BbIpazkenue “nepeceuenue(b c)”.

[Tpocreiimum npuMepoM 337341 Ha OMUCAHUE MOYKET CIYKUTDH 3aJata
Ha pelrenne ypaBHeHuit ¢ Nx = b,a U x = ¢ B MHOXKECTBAX, €CJINA I
M3BECTHBIX MHOXKECTB @, b, ¢ BbIIOSTHEHBI cooTHOIIeHust b C a,a C c.
[MochuikaMu Takoii 3a/1a49u ciyzKar yTeep:Kienus “‘cogepxurcs(b a)”,
“comepxkurcsi(a ¢)”, NONOHEHHBIE YTBEPKICHUSIMUA O TOM, 4TO a,b, ¢
— MHOYKECTBa. YCJIOBUSIMHU sIBJISIIOTCSI yTBEPKIeHUsI “paBHO(1iepecede-

uue(a x)b)”, “pasuo (obbenunenue(a x)c)”

u “muoxkectso(x)”. Kak u
B CJIy4ae IOCBIJIOK, OOBIYHO J100aBJIEHUE YCIOBU, YKa3bIBAIOIIUX THII
3HAYEHNS HEU3BECTHBIX (HApHMEp, “MHOXKeCTBO(x)”), BBINOJIHIETCS
ABTOMATUYIECKH; B TOCEIYIONUX MIPUMEPAX TAKHE YCIOBHS OITyCKAEM.
Sajiada mMeeT 1eu “moJHbIi’, “‘aBHOe”, “IpsaMoitoTBeT”, “ong3”, “Hen3BecT-
ubie 2”7 u “yupocturs”’. OTBETOM 331891 CJIYKUT YTBEPKIeHUE “DaBHO(X

obbeunenne(b pasnocts(c a)))”.

Jlpyrast cuTyanus B 3a/1a7axX Ha OMUCAHNE — KOT/Ia TpeOyeTcst HAlTh He
ITOJTHOE OIMCAaHUE BCEX JIONYCTUMBIX 3HAYEHWI HEM3BECTHBIX, a IIPUBe-
CTH XOTsI OBl OJTMH TPUMEDP TaKuX 3HavdeHuit. Tak, ecan Hy:KHO HANTH
IIPUMEP MHOXKECTBA I, yJIOBJIETBOPSIONIEr0 COOTHOIEeHnio a Uz = b
B IPE/IIOJOXKEHUH, UTO JIJIsI U3BECTHBIX MHOYKECTB @, b BBIIIOJIHSIETCS
a C b, To paccMaTpuUBaeTCs 3aJ1a9a Ha OMUCAHUE, UMEIOIIAsT TTOCHLITKY
“comepxurcsi(a b)” u ycnosue “pasno(obbeaunenue(a x)b)”. Dra 3ana-
9a UMeeT IeJIM “TIOJIHBIN, “npuMep”, “HensBecTHBIE x”, “IIpaMoiioTBeT”
u “on3”. OTBETOM Ha Hee MOXKET CJIY>KHUTb, HAIIPUMED, YTBEPXKIEHUE
“paBHo(z b)”.

DaemeHTapHast ajarebpa.

[Ipumepnr popMyIUpPOBKY 3a7a9 10 DJIEMEHTAPHON ajredpe HaTHEM
¢ BBIYHCJ/IEHUS 3HAYEHUN KOHCTAHTHBIX BbIpakeHuii. B mpocreitiux
cIlydastX 3JeCh IIPUMEHSIeTCs OObIYHAs 3a/a4a Ha [peobpa30BaHUeE C
nesbio “yrpoctuts’. OHA UMEET €IUHCTBEHHYIO BBIPOXKIEHHYIO MOCBLIKY
— JIOTUYIECKYIO KOHCTAHTY ‘nctuna’. YCJIOBHEM CJIyKUT YIIPOIIAaeMOe
BhIpazkeHue. llpejicraBiienre o TOM, UTO SBJISIETCs YIIPOIIEHUEM — II0
cyIIecTBy, 3Bpuctuvdeckoe. OHO BO3HUKJIO B IIPOIECCE PACCMOTPEHUSI
MHOI'UX KOHKDPETHBIX IIPUMEPOB Ha YIIPOIIEHUE U COOTBETCTBYIOIIUX
9TUM IpUMepPaM KOppekIiuii neiicteuii pernaresis. Tak, npu yupoieHun
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(5+v3)

BbIDa>KE€HU A m, peniaTesib n36aBJIACTCI OT nppannuoHaJIbHOCTU B

3HaMeHaTeJIe 1 BbIJaeT OTBET 9\/§7§r23’ IIpn yIIPOIIEHUU BbIPAaKCHUA

arctan(3) + arctan(}) + arctan(1) + arctan(g) Bbytaercst orser 7,

T.1. B 3aBuCcnMocTu or 3aJa91, UCXOJHOE BbIpazKE€HUE MO2KET OCTATHCA

n

HEN3MEHEeHHBIM JIn60 (4TO j1aeT o0ydJarouuii Marepuasl JJisl IPOJI0Ji-
JKEHUsT ONTHMUBAIIK TPUEMOB) ObITH TPEOOPA3OBAHHBIM K XY/IIIEMY
Buay. BupodyeMm, B cTaHmapTHBIX 3aJladax C “XOPOITUM’ OTBETOM TaKOE
sABJICHIE y2Ke cefidac HabJII0IaeTcs JOCTATOYHO PEIKO.

Ecnu tpebyercst HaiiTn TOYHOE [EIOYNCTIEHHOE 3HAYEHUE BBIPAXKEHUs, B
KOTOPOM BCTPEYAIOTCST CTEIEeHN ¢ DOJIBITNM IoKa3aTeaeM, (PaKTOPUATIbI
7 T.II., TO PEKOMEH/IyeTCs IeJIb “yIPOCTUTL  COIMPOBOXKIATE IEJIHIO InC-
10" (B unTepdeiice pemaress jijisi BBOJA TAKON 1€1€BOH KOMOUHAIMN
PEYCMOTPEH CIICMUAIBHBIN [IyHKT MEHIO). B 9TOM ciIydae CHUMAIOTCS
OJIOKUPOBKU Ha, JEHCTBUSI, TIPUBOJISIINE K JJIMHHBIM JECATUIHBIM 3a-
[MCsIM, UMEIOIME MECTO B Cjlydae OOBIYHOW 3a/ladM Ha YIIPOIIEHUE.
Nurepuperarop sizbika JIOC 1103BoJIsIET BBIIOJHATD TOYHBIE apudMe-
TN4YeCKue ﬂeﬁCTBHH C JEeCATUYIHBIMU 3allUCAMU YIHCeJI, UMEIOIINMU 10
3000 3HAKOB.

Eciu tpebyercst moaydnTh npubIMKEeHHOe 3HaYeHe KOHCTAHTHOIO BbI-
parkeHusl, COIEPIKAIIEr0 apuMeTHIECKHe OIEPAIMU, CTEIeHH, JIora-
pudMbI, IpsAMbIe 1 0OpaTHbIE TPUTOHOMETPpHIECKHE (PYHKIINN, IPUIEM B
9TOM MPUOIMKEHHOM 3HAYEHUH HYYKHO MMETh 3aJ[aHHOE YHCJIO TOIHBIX
3HAKOB II0CJIe 3aIlSITOM, TO IIPUMEHsIeTCA 3a/a4a Ha IIpeobpa3oBaHue,
“Meromas 1neym “yupoctuTs’ u “auciorenka N, rae N — 9uC/Io TOYHBIX
3HAKOB TOCJIe 3amsToi. [[pon3Bos BEIYUCIEHNsI, PEIIATE/ b Oy IaeT
rapaHTUPOBAHHBIE BEPXHIOK U HUXKHIOK OIEHKH PacCMaTpUBAEMOTO
BBIPAXKEHUSsI, YBEJIUINBAsT YUCJIO MUQP [0 TEX IMOP, MOKa MOCJIe OKPYT-
JleHns1 “K OsmxkaiiieMy”’ B HUX He coBHAAyT Tpedbyemble N 1nudp mocse
3alATOM.

Haxkomner, 111 mojyveHnst TpUOINKEHHON OIeHKN KOHCTAHTHOI'O BhIpa-
JKEHUsI BO3MOXKHO HCIO/IL30BAHKE BCTPOCHHOIO B KOMIILIOTED MaTeMa-
Trvgeckoro comporeccopa (14 snagamunx mudp). 37ech UCIOIb3yeTcst
KOMOMHAIMS 1ejIeii ‘uncasnadenne”’ 1 “BuIY’.

B ciydae 3aj1au Ha yupoIeHne HEKOHCTAHTHBIX aJIreOpanIecKux Bbl-
paXKeHwuit, KaK M JJIsT KOHCTAHTHBIX, MCIOJIb3YEeTCs COUeTAHNE Teselt
“yupoctuts’ u “ox3”. Hanpumep, jyist yuporieHusi B 00JIACTH JIOMYCTH-
MBIX 3HA'CHUH BBIPAXKEHUA 357 — % cOo3IaeTCs 3a/1ata Ha Ipe-
obpazoBaHme, MMEIOIAsi CBOMM YCJIOBHEM 9TO BBIPAYKEHUE, TOCHLTKAME

— yrBepxKiennst “ancso(a)” n “auciao(b)” n ykasanusle ;e nesm. Ha
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Hee BBLIACTCS OTBET %M' Heobxoumbie yeioBust Ha 0.71.3. (OT/Imane
sHaMeHaresieit ot () BBOJSITCS PeIaTe/ieM B CIECOK IIOCBLIOK CAMOCTOSI-
TEJILHO U B IIPOIECCE PEIIeHnsT M3MEHAIOTCS TaK, YTOObI He HAPYIIAJIOCh
COOTBETCTBHUE MEXKy HUMHU U “00C/IyKUBAEMbIMU HMHU TIOIBBIPAYKEHH-
aMu ycsioBus 3aa9u. CoOCTBEHHO B OTBET PE3yJIbTUPYIOIINE YCJIOBHUS
Ha 0.J1.3. JIJIsl IapaMeTPOB He BKJIIOYAIOTCS, HO OHU JIETKO MOT'YT OBITH

CUUTAHBI IIPU TIONIArOBOM ITPOCMOTPE PEITEHNS.

Sasaun pa3oKeHns Ha MHOXKUTETN UMEIOT TeeBYI0 YCTAHOBKY “yIIpoO-
“om3”. Tak, JJisi pa3/ioXKEHUsT Ha
MHOYKHTEJHN BhIpazkenust a® — b2 — ¢ — 2be co3maeTcs 3a1a49a Ha Ipeobpa-
30BAHUE C STUMU TEJIIMU, YCJIOBHEM KOTOPOU CJIYXKUT JIAHHOE BbIparKe-
HUE, a TMOCBLIKN yKa3bIBAIOT TUIl 3HAYEHUSI [IEPEMEHHBIX @, b, ¢. 3aMeTHM,
9TO 3aJladM Ha [Peodpa30BAHUE TPUTOHOMETPUIECKUX BBIPAXKEHUN K
BHUY, VAOOHOMY it JIOTapupMuUpOBaHust, (GOPMYIUPYIOTCA C TEMU K€
IeJISIMH, 9TO U OOBIYHBIE “ajrebpamdeckne”’ 3aJa9u PA3I0KEHHUS Ha
MHOXKUTe M. Eciin Tpedyercs pa3sioKuTh HA MHOXKUTEJIN BbIpaKeHue,
pa3speliias UCIOJb30BaHNE KOMILIEKCHBIX YHCEJI, TO KPOME yKa3aHHBIX
BBIITIE TPEX Ieseil mobaBisgeTcs YyeTBepTas — “BuUY MHOXKEHUE .

CcTUTh’, “Pa3yIOKUTHHAMHOKUTEIN

YT0o0BI Pa3I0KUTh AJIredpandeckKyo Ipodb B CyMMY ITPOCTEHUIIUX IPO-
Oeil, NCIIONIB3YETCs 3aa4a Ha ITPeodpa3oBaHne, MMEIOIAsI IeJIN “TIPOCTe-
e apodu”, “yrupoctuts’, “onz”. Hampumep, pemas 3a1a4dy Ha Ipeodbpazo-
BaHUe ¢ YKA3aHHBIMU IIJISIMUA U YCJIOBUEM perraresb

3a+4 + 5—3a
9(a?+2a+3) 19(a?—a+1)"

1
(a2—a+1)(a2+2a+3)’

BbLJaeT OTBET 1

Haxownerr, mjist yrporrenus: ajaredpandecKuxX BhIPaXKeHHUil ¢ “pacKkpbiBa-
HHEeM CKOOOK”

[IPEelyCMOTPEHA, I1eJIeBas yCTAHOBKA, “YIIPOCTUTH , “PACKPBITHCKOOKM
“on3”. Tak, permras 3aady Ha IIpeoOpa30BaHUE C JAHHBIMHU IEJISIMUA U
yeaosueM a(b— ¢) 4+ c(a — d) + d(c —b), pemarens Boiaer orser ab — bd.
XoTs B 9TOM OTBETe€ W MOYKHO OBLJIO Obl BBIHECTH 3a CKOOKY OOIImit
MHOXKUTEJb b, HO IIeJIb “pacKPLITHCKOOKN OJIOKUPYET Takoe JefcTBue.

Eciu tpebyercs yripocTuTh HEKOTOPOE BBIPAXKEHUE, BMECTO ITapaMeTpPOB
KOTOPOT'O JIOJZKHBI OBITH HOJICTABJICHBI JAPYIHe BBIPAYKEHUSI, TO TaKyIO
HOJICTAHOBKY He 00s13aTeJIbHO JIJIATh HEOCPEJICTBEHHO — JIOCTATOYHO
YKa3aTh B IIOCHIJIKAX 33/a"1 PABEHCTBA, OIPEIEJISIONINE [0[CTAB/IEMbIe
BbIpazkeHusi. Hampumep, ecin umeercs: 3ajada Ha IpeodpasoBaHue ¢
42 141 L R I 2_q
ycsoueM —4a®xm T 4+ (xm + x7)* u nocbuikoii z = (Va
2mn

+ a)m-n (He cunTasi ABTOMATUIECKHU JOOABJISIEMBIX TIOCHLIOK, YKA3bIBA~
IOIIUX TUII 3HAYEHUIl [IEPEMEHHBIX ), TO (haKTUUecKn GyIeT yIpoIaThes
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PE3yJIbTaT MOJICTAHOBKU B YCJIOBUE BBIPAXKEHUS /I T, ONPENCIIEeMOT0
IIOCBIJIKOI.

[Tpu pemernn 3a1a4u Ha YIPOIIEHUE areOpanvieckoro BbIParKeHUsI
MOXKET BO3HMKHYTDL pa3bop MOC/IydaeB, B PE3YJIbTaTe Yero OTBET OyIeT
MMEeTb BUJ “YCJIOBHOIO  BbIpakeHus. Tak, IpU yIPOIIECHUU BbIPAXKEHUS
\/a 4+ 2v/2a — 4 + \/a — 2v/2a — 4 pemaress BBLIAET OTBET “2v/2 mpn
a < 4, unauge 2v/a — 2”7 (s 60JIbIIEN HATJISIIHOCTH BMECTO CKODOIHOM
KOHCTPYKIMA “BapuaT(. ..)” MBI HCHOJIB30BAJIN 37€Ch CTAHIAPTHYIO
3aIUCh, TPOPUCOBBIBAEMYIO (DOPMYIIBHBIM PEJAKTOPOM PEIIATE/Is).

3ajilaun Ha CYMMUPOBAHUE TaKXKe OPOPMIISIIOTCS KaK CTaHIAPTHBIE 38~
nmaqan Ha yruporerue. Hampumep, 3aada Ha mpeobpa3oBanme ¢ IeIsIME
“yupocrurs’, “ox3”, ycaosuem y o (2m — 1)? u nmoceLIKOI “HATYpATL-
Hoe(n)”
Jladax BaXKHO YKA3bIBATh B MOCHLIKAX, YTO 3HAYEHUSIMU TIApaMETPOB,

npusomuTes K orsery (2n? — 1)n?. Bamernm, uTo B 3THX 3a-

OIIPEJeAIONINX I'PAHUIIBI CYMMHUPOBAHUS, CAYZKaT IeJIble YUCja, U COo-
[IPOBOXK/IATh TAKWe [MapaMeTpPbl BCEMU HEOOXOMMBIMU HEPABEHCTBAMU.

3ajlaun Ha pellleHre ypaBHEHUil, HEPABEHCTB, CUCTEM YpPaBHEHUN 1
HEPABEHCTB IIPAKTUYECKHU BCErJa MMEIOT IeJIEBYI0 YCTAHOBKY “TIOJIHBII

“aproe”, ‘mpamoiiorer”, ”

on3”, “yupocTurh’, “HEU3BECTHBIE T ...Ty .
2,2 __ 1
Hampumep, 4T06bI pemmTh ypasHenne YAELL —ar — L rpocprensmo
prMep, « p yp VitaT:Tras = B OTH
HEU3BECTHON T, CO3/IaeTCs 3a/ia9a Ha OIUCAHNE ¢ YKA3aHHON BBIIIE Ie-
JIEBOII yCTAHOBKO, yCJIOBUAMU KOTOPOU C/lyzKaT JaHHOE ypaBHeHUe U
yrBepkierue “auciao(z)” (mocieHee co3aaeTcsi aBTOMATUIECKU [IPOIIe-
Jtypamu uHTepdeiica pemraresisi). DTa 3aada UMeeT HoChUIKY “ancio(a)”.
Pemrast 3a1a1n ¢ napamerpamu, periareib akKKypaTHO aHAJIHM3UPYET BCE
BO3MOZKHbBIE CJIyYdau, O6’be,[LI/IHHH MMOJIY9I€HHbIE [JIsl HUX PE3YJ/IbTAaThbl B
obmrem orBere. Tak, B yKa3aHHOM ypaBHEHUU OTBET OyaeT 0ObeIuHITh
. _ b2-1 _ _ —

nBa nogcaydasi: a = 0,b # 0,2 = Sam] M (b=-1Vvb=1),a=0c
“BBIHECEHHOI 3a CKOOKY” 0brmeii yacTbio “ancio(x)”.

Ecin B 3aj5ade Tpebyercst HafiTu Bce 3HAYCHUS HapaMeTpPOB, IIPU
KOTOPBIX CHCTeMa ypaBHEHWi 100 HEPABEHCTB MMeeT XOTsl Obl Ojl-
HO pellleHne, TO YCJIOBUE 3AlUChIBACTCS C HOMOIIBIO KBAHTOPA CyIIe-
crBoBanusi. Hanpumep, jyisi HaXOXK/IeHUsl BCeX 3HAYEHWH Iapamerpa
a, UpU KOTOPBIX MMeeT pelleHue cucrema ypasHenuii y(ax — 1) =
2|z + 1| 4+ 22y, 2y + 1 =  — y, BBOAUTCS 3a/1a49a HA OIIUCAHUE C YCJIO-
BueM Jgy(y(ax — 1) = 2|z + 1| + 2zy&ay + 1 = x — y). Llenesas
YCTAHOBKa y Hee — Takasl »Ke, KaK U Bbllle (HO POJIb HEM3BECTHON UI-
paer a). AHAJIOTUYIHO, €CJIM HYYKHO HAlTH BCe 3HAYEHUsI IIAPAMETPOB,
IPU KOTOPBIX CUCTEMa YPABHEHUil MO0 HEPABEHCTB NMEET 3aJ[aHHOE
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9UCJIO PEIeHni, TO UCIOIb3yeTCs ONMUcaTe b “Kyracc”’, ¢ MOMOIIbIO KOTO-
poro o603HaYMAETCsT MHOYKECTBO PEIIEHUH PACCMATPUBAEMON CUCTEMBI.
Tak, 711 OTBICKAHUsI 3HAYEHUIT TapaMeTpa @, MPU KOTOPBIX CUCTEMA
log, y+2 = logy(z+3y), y = 2(x —a)? +z +2a— 4 umeeT poBHO JBa pe-
IIEHNST, CO3/IAeTCs 33/[a9a Ha OIMCAHIE C YCIOBHEM “MOIHOCTE (Kiacc(zy
(logy y + 2 = logy(x + 3y) & y = 2(z — a)? + x + 2a — 4)))” = 2. Ec/m
TpebyeTcsi HAllTh 3HAYEHUs] TAPAMETPOB, IIPU KOTOPBIX JIBE CHCTEMbI
(1Ba ypaBHEHUsI, U T.II.) UMEIOT OJIMHAKOBBIE MHOYKECTBA, PEIeHUil, TO
ycCji0BUE€ 3allUChbIBACTCA B BUAE 9KBUBAJIEHTHOCTU IO KBAHTOPOM O6H.T;
Hoctu. Hanpumep, 9robbl HaliTh 3HAYEHUs TTapaMeTpa a, IPH KOTOPHIX
MHOYKECTBO pernenuii ypasnenns 4(cosx)? = a? — 6 conaaer co MHO-
JKECTBOM pelllennii ypapnenns 1 — cos(2x) = §, ucHonb3yercs 3a1ada
Ha ommcanue ¢ ycaosueM Vq(4(cosz)? = a® — 6 & 1 — cos(2z) = &).
BaMeTuM, 4TO B IEPEYUC/IeHHBIX TIPUMepax 110/l KBAHTOPaMK U OlucaTe-
JieM “kjiacc” aBTOMATUYECKU BBOJISITCH JOTOJHUTEIbHBIE YTBEPKICHUS

“aquesto(. . .)", yTOUHSIONe TUII 3HAYCHU CBA3AHHBIX [IEPEMEHHBIX.

Ecsn Tpebyercst onpenesinTh YUCI0 perieHnii ypaBHeHns! (CHCTEMBI) B
3aBUCHMOCTH OT 3HAUYEHUI TapaMeTpPOB, TO BOZHUKAET yKe He 3a/1a4a
Ha olmcanue, a 3ajad4a Ha Ipeodpa3oBaHne. YCJIOBHEM TAKON 3a/adu
CJIy2KUT BBIpaXKEeHUE, 3aJa0Iee MOIIHOCTh MHOYXKECTBA KOPHeH, a 1ejin
— crangapTHbie: ‘yrupocTuTs’ u “ox3”. Pemraresnb nbpiTaeTcs MOJIyINTD
sIBHOE IIPEJICTABJICHNE JIJIsi MHOXKECTBA KOPHEI, pelast pACCMaTPUBAECMOE
ypasHeHue (cucreMy) Jinb0 MHBIME CPEJICTBAME OIIPEJIe/IsieT MOIHOCTD
9TOT0 MHOXKECTBa, (HAIPUMED, AaHATU3UPYsI C TIOMOIIBIO TPOU3BOIHBIX 1
pe/JIeJIOB MHTEPBaJIbl MOHOTOHHOCTH ). TaK, ecim HyKHO OIpeJIe/InTh

9HUCJIO PEIeHN ypaBHEHU S \/ T+ % + x4+ % = @, TO YCJIOBUEM 33141

Ha mpeobpa3oBaHne Oy/IeT BhIpaXkeHne “MOIHOCTD

(kmace(x T+ 1 +z+ 5 =a)). Orser, noyIacMslil 31eCh pera-

TeseM, uMmeeT Bus ‘1, ecan i < a, nnaqe 0.

[Tpu mokazaTebCTBE TOKIECTBA JTHOO HEPABEHCTBA CO3ACTCS 3a1a9a Ha
JTIOKA3aTeILCTBO, YCJIOBHEM KOTOPOI SIBJISIETCS 9TO TOXKIECTBO JTHOO HEPa-
BEHCTBO, & MOCBUIKA TIEPETUC/ISAIOT OTPAHNIEHUsT Ha, TTapaMeTphl. Tak
KaK 3ajiada Ha JI0Ka3aTe/JbCTBO He UMEET CITUCKA IeJIel, TO YKa3aHue Ha
IIOITIOJTHEHNE CIIMCKa ITOCBIJIOK OI'DaHUYCHUAMN Ha O6.HaCTb JOITYyCTUMBIX
3HAYEHUN TepesiaeTcs eif He B BUJE Ieau “013”, a B BHUJE KOMMEHTa-
pust “on3”. DTo JestaeTcss aBTOMAaTUIeCK uHTepdeiicom perraress. B
KaJecTBe MpUMepa MPUBEJEM 3aJady Ha, JIOKA3aTETHLCTBO C YCJIOBUEM
64ab(a + b)? < (va + vb)® u nocsuikamu “auciio(a)”, “ancio(b)”. Heor-
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PUIATEILHOCTD ITapaMeTPOB a, b PErucTpupyercs B CIUCKE IMOCHIIOK
yoKe TIpU peleHnn 3aa4n, Korga odpadbaTbiBaeTcss KOMMeHTapuit “on3”.

Kombunaropuka.

Sajiaua 1m0 KOMOGMHATOPUKE OOBIYHO (POpMAU3YeTCsT KaK 3ajada Ha
npeobpazoBanue Boipaxkenus “mornHocTb(A)”. [eseBast ycranoBka —

cTaHJapTHAs, T.€. “YIpoCcTuTh B 0.71.3.”. VI3BjIeueHre BbIpaykeHusi ‘‘MOTII-
HOoCcTb(A)” M3 TeKcTa 3a/[aun BBIIOJIHSETCs BpyYHyto. Hanpumep, pac-
CMOTPUM CJIEYIONUN TEKCT: “DKCKYPCAHTBI PA3/IEIUINCh Ha JIBE PAB-
HBI€ IPYIIIBL JIJIsi PO3bICKa 3a0sry uBinerocs: Topapuria. Cpeu HUX ecTh
TOJIBKO 4 deioBeKa, 3HAKOMBIE ¢ MECTHOCTBIO. KakuM ancioM crmocobos
OHM MOTYT Pa3JIeJIUThC TaK, YTOObI B KAXKJYIO I'PYIIIY BOILIO 2 YeJio-
BeKa, 3HAIOIINX MECTHOCTH, ecyid Bcero ux 16 gemoBek?”. MHOXKeCTBO
BCEX 9KCKYPCAHTOB 0003HavYaeM 4depe3 A; MOJIMHOKECTBO 9KCKYDPCAHTOB,
3HAKOMBIX ¢ MeCTHOCTBIO — D. Torma BBOINM CJIEIYIONME TPU TOCHIIKH
sagaun: card(A) = 16, card(D) = 4, D C A. Ecsn nojcunTeiBaercst
KOJIMIECTBO YIIOPSTOYEHHBIX MMap TPYII, TO TMpeodbpa3yeMoe yCIoBHe
nmeer By card(setpo(B —set & C —set & A=BUC & BNC =
0 & card(B) = card(C) & card(BN D) = 2 & card(CN D) = 2)). Ecimn
JKe TOJICYATHIBATH KOJIMIECTBO HEYIOPsJIOUEHHBIX nap rpynm (4To, cob-
CTBEHHO, U TpebyeTcs B 3a/ia4e), TO YCJIOBUE HECKOJIBKO YCJIOXKHSIETCSI:
card(sety(Ipc(x = {B,C} & B—set & C—set & A = BUC & BNC =
0 & card(B) = card(C) & card(BN D) =2 & card(C N D) = 2))). O6e

Bepcun 6€3 TPyJia JIOBOMATCS PelaTesieM J0 OTBETA.

[IpuBenem erte ofuH TPUMED, WIIIOCTPUPYIOIIHI YACTO BCTPEIAIOIIH-
ecsl B 3aJa9aX MO0 KOMOWMHATOPUKE KOHCTPYKIIMH C OTOODPAYKEHUSIMHE:
‘U3 nudp 1,2,3,4,5,6,7,8,9 coCTAaBIAIOTCS BCEBO3MOXKHbBIC MATH3HATHBIE
qUCIa, He COJIepIKAIne OMHAKOBBIX udp. OnpenenTs KOTTIeCTBO
HCeJI, B KOTOPBIX eCcThb Iudps! 2,4 u 5 oguoBpeMenno.”. Ilaruzna4d Hoe
YUCTIO MOYKHO PACCMATPHUBATEH KaK OTOOpayKeHne MHOKECTBA HOMEPOB
uudp {1,...,5} B moxkecTBO 1P {1,...,9}. VeaoBue Hanuuus B
qucsie ¢ udpel m ToryIa 3anmimercsa kak —(coii(x, m) = )); yenosue
pazsimunst udp uncia — “BzaunMmuooaHosHaqno(x)”. Takum obpasom,
YCJIOBHE 33JIa9N HA MPEOOPA3OBAHNE UMEET BUJ
card(set s (Orobpaxxenne(f, {1,...,5},{1,...,9}) &
BzanMHooHO3HAUHO( f) & —(cnoii(f,2) = 0) & —(cnoit(f,4) = 0) &
‘!(CJIOIL/'I(f, 5) = @)))

SJIGMGHTapHaH reomMeTpusd.

Boraucauresnpuble 3a/ia4u 10 NJIAHAMETPUN BHEIIHE HAIIOMUHAIOT 3378~
U Ha PeIlleHre YPaBHEHUN U HEPABEHCTB — B 000UX CJIydasX TpedyeTcs
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OIpeJeIuTh 3HAYEHUsT “HeN3BeCTHLIX BeumduH. OmQHaKO, 371eCh NMEIOT-
Csl CYIIECTBEHHDbIE PA3JINYNs, IMPUBOMAIINE K HEOOXOIUMOCTH OCODO0I
Jiormveckoii popmasm3anuu. IIpekie Bcero, mapaMerpbl MOCHIIOK T'e0-
METPUIECKON 3a/1a91 OBIBAIOT JIBYX TUIIOB — UUCJIOBBIE, IIPO KOTOPHIE
OOBITHO TPETIONIAraeTCs, IYTO OHI “U3BECTHHI, W IMapaMeTpbl — 0003Ha-
JeHHs To4eK 4deprexka. llociaennmne, XoTs U COAEPKATCsI B ITOCHLIKAX,
“m3BeCTHBIMI HHUKOMM O0OPA30M HE CUMTAIOTCS W B OTBET BXOINTH HE
JIOJKHBL. Bojtee Toro, Te BeJIMYNHBI, KOTOPbIE TpeOyeTCs ONpeIenTh B
reoMeTPHUIECKO 3a/1a1ue, OOBIYHO N3HAYAJIBHO SIBHO BBIPAYKEHBI U€pe3
ee “Touednble”’ MapaMeTphl, TAK YTO ¢ TOYKHU 3PEHUs OOBIYHON “‘ajred-
pamdeckoro Trma’ 3aJaqu Ha OIMUCAHUEe, CUTYAINS BBIPOXKIEHHAsT. DTU
00CTOATEILCTBA TOTPEOOBAIN BBECTHU JIjIsi T€OMETPUIECKUX 33189 Ha
BBIYUC/ICHUE CIENUATLHYIO TEIb “U3BECTHO A . . . Ay, KOTOPasd yKa3bI-
BaeT BCE MapaMeTPhl a1, . . . , Gy, KOTOPBIE MOT'YT BCTPEUYATHCS B OTBETE
(BoaMoxkeH ciryuait n = 0, u TOrJa 1eJib CBOJIUTCS K JIOTUIECKOMY CHUM-
Bouty “m3BectHO”). VI3HaUaIBHO nMerOasicss HHPOPMAIUS O IePTEKe
[IEPEUNC/ISIETCST B CITUCKE TIOCBLIOK 33/a4; YCIOBUSIMU CJIyYKAT PaBEH-
CTBA, SIBHO BBIPAKAIOIINE HEM3BECTHBIE BEJINYUNHBI depe3 0003HATEHUS
TOYEK YEePTEKA.

B kavecTBe npocreiiniero npuMepa paccMOTPUM CJIEYIONLYIO 3a/1ady.
B tpeyronbuuke ABC' pymua croponsr AC pasna a; yron BAC pasen
b, a yrom BC' A paBen c. Tpebyercst BBIYHC/IUTD ILIOMA L JAHHOIO Tpe-
YIOJIbHIKA. DTa cuTyalus GopMaIn3yeTcs B BIJE 33/[a4n Ha OIICAHNE,
ITOCBIJIKAMU KOTOPOIl CJIy?KaT CJIe/LYIONIe YTBEPKICHUA: ‘“TPEyrOJbHUK
(ABQC)”; “paccrosune(AC)= a”; “yron(BAC)= b"; “yron(BCA)= ¢".
OHI/I JOIIOJTHAIOTCA BBOAUMBIMHU aBTOMAaTUYI€CKU YTBEP2KACHUAMU O THUIIE
snadennst: “rouka(A)”, “rouka(B)”, “rouka(C')”, “aucno(a)”, “aucno(b)”,
“aucsio(c)”. 3agada uMeer ycsosus “x =miomaib (durypa
(ABC))” n “aucno(x)”. LleneBast ycTaHOBKa €€ COCTOUT W3 Ieseil “Hems-
”. VIIPO-

BECTHDBIC T : YR IN14 2. 29, (L

n3BeCTHO abc’; “nosiHblit”; “npsmoiioTBer”; “saBHOE”;
77

ctuth’; “onz”.
[Tpu dopmynmupoBKe yTBEPXKIEHUN, OMUCHIBAIOIINX YEPTEXK T'e€OMET-
puvIecKoil 3a7a4uu, C/IeAyeT yIUTHIBATHL HEKOTOPYIO OTPAHUYEHHOCTD
COB/IAHHOI'O Ha TEKYIINUI MOMEHT 3amaca MOHATHi. Tak, Hampumep, oT-
CyTCTByeT B SIBHOM BHJI¢ IIOHATHE ‘MejnaHa TpeyrojbuHuka . Eciu B
YCJIOBUH 3aJ[a9¥ TOBOPUTCS PO MEJIUAHY, TO HY?KHO BBOJUTH B PACCMOT-
peHre HOBYIO TOYKY — OCHOBaHUE MEJIUAHBI, U YKA3bIBATh B MOCHLIKAX,
9TO PACCTOSHUS €€ JI0 KOHIIOB CTOPOHBI TPEYTOJIbHUKA PABHBI, & caMa
9Ta TOYKA JIEKUT Ha JIAHHON cTOpOHE (T.e. HA OTPE3Ke C COOTBETCTBY-
IOMIMHU KOHIIaMM ). Bripodem, mocieipee yeaoBre MOXKHO OCITa0UTh —
3aJIaTh TPUHAJIEYKHOCTb TOYKU HE CTOPOHE, a MPsIMOil, Ha KOTOPOil
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JIEZKUT 3Ta cTOpoHa. lIpmBeneM HECKOJIBKO MPUMEPOB TPOCTHIX 3374,
B KOTOPBIX BCTPEYAIOTCHA TAKOI'O POJA “‘CTaHIapTHBIC  JIjIs PeIiaTess
GOPMYJIMPOBKU T'€OMETPUIECKUX YCJIOBHIA.

[Tycts mmeercst Tpeyronbank ABC| y koToporo jjnna ctoporbl AB
paBHa 6, qyuHa croporbl BC' paBHa 8; MenaHbI, IIPOBEJICHHBIE U3 BEP-
mmH A n C, B3anMHO NEPIEeHIUKYIAPHBI, TPUIeM TpeOyeTcss HalTh
IJIOIIAJ(b TPEyToabHUKA. [OCBIIKI COOTBETCTBYOMIEl 3a/a91 Ha OIUCaA-
Hue TakoBbl: “rpeyronbauk(ABC)”; “paccrosnue( AB)= 6”; “paccrosi-
uue(BC)= 8"; “D € orpesok(BC)”; “paccrosinne(BD) = paccrosiaue

(CD)”; “E € orpesok(AB)”; “paccrosiune(AFE) = paccrosiane( BE)”;
“neprenuky.sipHo (upsvasi(CE) npsamasi(AD))”. YciaoBueMm CiryKuT
paseHcTBo “z = 1womas(durypa(ABC))”. 3amaua umeer 1esn “Hems-

BecTHBIE 27, “U3BecTHO”, “IIOHBIN", “IpsMoiioTBer”, “sBHOE”, “YIIPOCTUTD,

AnajiornuHbIe TPUMEPBI IPUBEJIEM JIJIsi OUCCEKTPUCH U BBICOTHI TPe-
yrojibHUKa. B mepBoM M3 HUX HaHbl IJIMHLL a,b,c cropon BC, AC,
AB tpeyrossauka ABC'. BucceKTpuchl TpeyrobHUKA, ITPOBEIECHHBIE
u3 Bepiud B u C, nepecekaiorcsi B Touke D. Tpebyercs naiitu, B
KaKOM OTHOIIIEHUH TOYKa [ J1einT OGUCCEKTPUCY, IPOBEJIEHHYIO U3 Bep-
munbl B. [TocbuikaMu 3a1a49u JJist 3TOr0 IIpUMepa CJIy2KaT yTBEPK IeHUsT
“rpeyrosbauk (ABC)”; “paccrostane( BC)= a”; “paccrostane( AC)= b";
“paccrosinne(AB)= ¢”; “6uccekrpuca (ABCR)” (BBesmena Touka R —
ocHoBaHme Guccekrpucsl yrina B); “R €orpe3ok(AC)” (rouka R Je-
x)ur Ha cropone AC); “Guccexrpuca(ACBP)”; “P €orpesok(AB)”,
(amasioruuno, Jyst OGuccekrpuchkl yriaa C BBejeHo ocHoBaHue P);
“D  €orpe3ok(BR)”;, “D €orpe3ok(CP)” (BBeseHa B paccMOTpe-
Hue Touka D nepecedeHusi OUCCEKTPUC). YCJIOBHE 3aJa9U HMeEeT
Buy “x =paccrosiaue(BD) / paccrosaue(DR)”. lenn 3amaum cyTh:

99,

“HemsBecTHbIex”; “u3BecTHO abc’; “monHblil’; “aBHOE”; ‘IpaAMoiioTBET;

«“ 9.

on3”; “‘ympocTuTh’.

B spyrom mpumepe u3BeCTHO, 4TO JIHA cTOpoHbI BC TpeyrosbHuKa
ABC pasna 8; IJIMHBI BLICOT TPEYTOJIbHUKA, IPOBE/IEHHBIX U3 BEPIITHH
A u B, pasabl, coorBeTcTBeHHO, 4 u 6.4. Tpebyercss HaTH JJTUHBI
cropon AB u AC. Tlocbunku 3amaun cyth: “rpeyroisauk (ABC)”;
“paccrostane( BC)=8" “D € upsimasi(BC')” (BBeneno ocHoBauue D BbI-
coTbl, ipoBesierHol u3 A); “nepuenukyssipao(npsivasi(AD) npsimast
(BC))” (BBICOTA TEpIEHAUKYIsApHA OCHOBaHMO); “E € upsmvas(AC)
(ocHOBaHMe BTOPOii BBICOTHI); “neprien Ky sipHo (psivmasi( B E) npsimast
(AC))"; “paccrosinne(AD)= 47, “paccrosiune( BE)= 6.4”. YcioBus 9roii
3aJladn UMeIoT B “x = paccrosuue(AB)”; “y =paccrosaue( AC)".

7
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3aMeTuM, 9TO B IJIAHUMETPUIECKUX 33/1a9aX ODBITHO uMeeTcss (DUKTUB-
Has TOChLIKA “mjanuMerpus’ . Kak mpaBuio, oHA BBOIUTCS aBTOMATHU-
YeCKH I10cjIe Habopa 3a/1a9u, OJHAKO MHOT/IA €€ MIPUXOJIUTCH BBOIUTH
BPYUHYIO (IIOC/IEI0BATEIbHBIM HazkaTHeM KJasuil “n”, “u”). Dra mochui-
Ka HeoOX0/IMMa, JIJIs YCKOPEHHsI IPOBEPOK ITPUHAJIE?KHOCTH PACCMaT-
PUBAEMBIX HPSIMBIX U TOYEK 00Ieil 110cKocT. B 0cobbIX cityuastx ee

OTCYTCTBUE MO2KET TaKzKe IIPUBECTU K BbI/JJaYe OTKa3a Ha 3aJdaqTy.

st yKazaHusi Ha TO, YTO TOYKA NMPUHAJIEKUT BHYTPEHHOCTH (DUTY-
Pbl, OrPAHUYEHHON CUCTEMOil JIydeil U OTPE3KOB, UCIIOIb3YIOTCsI YTBEP-
KJleHus “opHacTopoHa(. . .)"; “pasublecroponsi(. . .)". Tak, paccmMorpum
cienyIontyio 3ajady. Buyrpu yria BAC, Bejmdnna KOTOPOro paBHA
a, B3aTa Touka M. U3 Hee OIyIeHBI EPIEHAUKYIAPbl HA CTOPOHDI
yTJI&, MPUYEM HU3BECTHO, YTO OCHOBAHUSI IEPIEHIUKYJISAPOB OTCTOSIT
OT BEpIIMHBI yIJIa Ha PacCTOsHust p U ¢. Hy>KHO HaifiTh JIUMHBI Iep-
HNeHIKyIspoB. JlanHast cuTyarysi ONMUCHIBAETCsI CIIELYIONIEN CUCTeMOi
nocsuiok: “yroi(BAC)= a”; “onnacropona(C, M npsmasi(A B))”; “oa-
nacropona(B, M, upsmasi(AC))” (ycrosue npunaexuoctn Toakn M
yriry ¢hOPMYTMPOBAHO KaK apa YCJIOBUIA: 9Ta TOYKA JIEXKUT 10 Ty ¥Ke
CTOPOHY OT OJ[HON CTOPOHBI yTJIa, YTO U HAIPABJISAIONIAs TOYKA JPY-
roii croponbi); “neprenukyssipuo(npsivasi(PM) npsimasi(AB))”; “P €
upsivasi(AB)” (P — ocHOBaHME II€PBOIO NEPIEHIUKYJISIPA); “IIepIIeH-
qukyssipao(npsivast(Q M )upsvasi( AC))”; “Q enpsimast(AC)” (Q — oc-
HOBaHME BTOPOTO IEPIEHINKYISPa); ‘paccrosiunue( AP)= p”; “paccros-
nne(AQ)= ¢’; 0 < a; a < m (HeBBIpOXKAEHHOCTDL yria); 0 < p; 0 < ¢
(3T JiBa HEpaBEHCTBA YyTOUYHSIOT, YTO TOYKa M HAXOAUTCS BO BHYTDEH-
HOCTH yIJjia). YCJIOBUs 3aJ1a49u cyTh: ‘@ =paccrosiaue( PM)”; “y =pac-
crosiare (QM)”. BameTuM, 94TO yCJI0BUE IPUHAJJIEZKHOCTH TOYKHU yT-
JIY MOTJIO OBITh ChOPMYINPOBAHO M HEIIOCPEICTBEHHBIM 00pa3oM, Kak
“M €¥Vron(BAC)”. Ilpusesiennas Bbiiie 6ojiee rpoMosjikast popMyIin-
POBKa HyzKHa 3JI€Ch JIMIIh KaK UJLIIOCTPAINSA BOSMOYKHOIO TIPUMEHEHUST
[IPEJINKATOB “OJHACTOPOHA” U “pa3HBIECTOPOHBI .

Teomerpuyeckue 3a/1a9u Ha JJOKA3aTEIBCTBO (DOPMYJIUPYIOTCS TOYTH
TaK ¥Ke, KaK M 3aJ[a4id Ha BBIYUCJEHHUE: B IOCHLIKAX 3aJIaeTCsl Jdep-
TEXK; YCJIOBHEM CJIy?KHUT yTBEPXKJEHUE, KOTOPOe Tpebyercs: J0Ka3aTh.
Hamnpumep, 3ajada Ha J10Ka3aTeIbCTBO TOIO, YTO KA BBITYKJIBII
YEeTBIPEXYTOJIbHUK, JIMArOHAJN KOTOPOI'O CYTh OUCCEKTPHUCHI €10 BHY TPEH-
HUX YTJIOB, SIBJIETCS POMOOM, UMEET CJIEIYIOIINE OCBLIKH: ‘9eThIPex-
yroasuuk (ABCD)”; “6uccekrpuca( BADC)”; “6uccekrpuca(BCDA)”,
“ouccekrpuca( ABCD)”; “6uccekrpuca( ADC B)”. Yciosue 310ii 3a1a4u
— “pom6(ABCD)”.
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[eomeTpuveckue 3aja9u Ha MOCTPOEHHUE W Ha OIpPeJIe/IeHIe TeoMeTpude-
CKOI'0 M€CTa TOYEK XOPOIIo (POPMATU3YIOTCS B BHJIE OOBIYHBIX 33/1a4 HA
onucaHue, UMEIOIINX CTAHIAPTHYIO TeJEBYI0 YCTAHOBKY “HEM3BECTHBIE
T1...xy,", “nonHblt’, “aBHoe”, “‘mpamoiiorBer”, “‘ympocTuth’, “onz’. B
KavecTBe IMpUMepa PACCMOTPUM 3aJ1a9y HAXOXKJIEHUsI TeOMEeTPUIECKOTO
MecTa Beex Takux Touek C' Ha JaHHOl npsiMoit AB, cymMa paccTosiHui
KOTOPBIX J10 ToueK A, B — nanmenbinasi. [Ipejmosiaraercst n3BeCTHBIM,
4yTo paccrosaue or A 1o B pasuo 50. Ona dhopmMaiusyercs Kak 3aja4a
Ha olMCaHUe, UMeIoIas oChUIKY “paccrositne (AB)= 507, u yciosue
“Muanmym(orobpaxkenne(C  Touka(C) paccrosnue(AC)+ paccrosi-
uue(BC)) upsivasi(AB) x y)”. HeussecrHble 3700l 3a/1a4u CyTh Z, Y;
3HaYEHUe [IePBOl U3 HUX PABHO HAMMEHbIIEH CyMMe PacCMAaTPUBAEMbBIX
paCCTOsIHMIT; 3HAUEHNE BTOPOIl — MHOXKECTBY TOYEK, B KOTOPBIX JIOCTH-
raeTcsl 9Ta HaMMeHbIasi cyMMa. Pelnare/b BblJaeT Ha 3aady OTBET
“y = orpesok(AB); © = 50".

Ilpyroit mpumep — 3ajilada Ha mocTpoenme Tpeyrojbauka ABC 1o
M3BECTHBIM JITMHAM a, b, ¢ ero cropor AB, AC, BC. Ona dhopmansy-
eTcsi B BUJIEe 3aJIa4U Ha ONKCaHue ¢ ycyoBusaMu “rpeyrosibHuk(ABC)”;
“paccrosinne(AB)= a”; “paccrosinune( AC)= b"; “paccrosnue (BC)= ¢”.
HewusBectrabivu 910l 3amaun ciayxkar A, B, C. Pemarens BbigaeT Ha
HaHHyio 3agady ortBeT ‘0 < a+b—c, 0 <a+4+c—b,0<b+c—a,
rouka(C'), A €okp(C b), B € okp(A a)N okp(C ¢)”. Hanomunm, aro
“okp(A b)” obo3HATAET OKPY’KHOCTH C IIEHTPOM B TOUKe A, NMEIOILYIO
paauyc b. Pazymeercs, B 3a7a4ax Ha TIOCTPOEHNE BMECTO TUPKYJIST U JIA-
HEHKU UCIOJIB3YeTCs Psijl BCIOMOTATE/IBHBIX 3JIEMEHTAPHBIX OlepaIuii u
OTHOIIEHNH, MTO3BOJISIIONINX TOCIEOBATEIHHO OMPEIENISITL HOBbIE TOUKH
10 paHee HalJIEHHbBIM.

MaremMaTuuecKuii aHAINAS.

Boruuciienne mpon3BOIHBIX U MIPEJIEIOB MIPOUCXOIUT TIPU TTOMOIIH 3a1a4
Ha [Ipeobpa30BaHne, IMEONIUX eI “yIpocTuTh’ u “oa3”. CTaHgapTHBII
BUJI YCJIOBUSI 33JIa4U HA BBIYUCJIEHUE TPOU3BOIHON — “IPpOU3BOIHAsI(0TO-
6paxkenne(y uuciao(y) f(y))x)”. Buecy f(y) — BBIpaXkeHue, onpeje-
Jisirortiee 3Hadenue auddepeHnupyeMoil GyHKIUA B TOUKE Y. 3aMETUM,
YTO IIEPEMEHHAs Y — CBA3AHHAS U UCIIOJb3YETCA TOJBKO BHYTPU KOH-
crpykiuu “orobpazkenue(. . .)”, 3aatomei nexoaHyo QyHKIMO. YCI0BIe
38191 3/I€Ch UMEET CBOUM 3HAYEHUEM He (DyHKIIUIO — IMPOU3BOIHYIO
MCXOMHON (hYyHKIINU, & JINIIb 3HAYEHNE TOM MPON3BOIHON B TouKe x. B
KA4eCcTBE & MOXKET (PUI'YPUPOBATH JIMOO NIepEMEHHAasl, ¥ TOJIa Ha SKPaHe
ycJIoBUE Oy/IeT TPOPUCOBAHO B BUJIE %, OO HEKOTOPOE JIPYTOE BhI-
pakeHue (HalpuMep, KOHCTAHTA), ¥ TOTJa Ha JKpaHe yCaoBue Oyjer
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df (y)
d(y=z)
peraTesb He TOJIBKO BBITOJHSET (hopMasibHOE JuddepeHnnpoBaHue, Ho

¥ OCYIIECTBJISIET TIOCJIEJIYIONINAE YITPOIIEHUS IOy YEHHOI'O BhIPayKEHUS

IIPpOpPUCOBaAHO B BHIE . BaxkupiMm gBisteTcst TO O6CTO${Te.HbCTBO7 qTO0

B €ro o0JIACTU JOIYCTUMBIX 3HAYEHUI. ITO 3aHUMAET, KAK IIPABUJIO,
3HAYUTEIHLHO O0JIbITIE BPEMEHHU, YeM CaMO HAXOXKJCHUE ITPOU3BOIHOMN, HO
3aTO0 IO3BOJISET II0JIy4YaTh PE3YJIbTaThl YI0BJIETBOPUTEIHLHOIO KaueCcTBa
— II0 KpaliHeil Mepe Jijis TPUMEPOB U3 CTAHJIAPTHBIX 38/ a9HUKOB.

[Tpu BBLIYMCIEHNU YACTHBIX IPOU3BOAHBIX U IIPOU3BOJHDBIX BBICHIAX I10-
PSIJIKOB UCIIOJIB3YeTCs JIPYTOil BUJL YCJIOBUS 3aJIa49K Ha IPeodpa3oBaHue.
Hanpumep, jyist GyHKINUN ABYX HEPEMEHHBIX OHO TAKOBO: “9acTHIIPO-
u3B(orobpaxkenue(u v u(uucso(u) aucio(v)) f(u,v))uabop(k m)ua-
6op(zy))”. Buecw k, m — kparHoctu auddepeHIMpoBaHus 110 ePBOii
U BTOPO#i 1epeMeHHbIM (0jiHa U3 HuX Moxker paBHsATbes 0); f(u,v) —

BbIpazkeHue, onpejesionee sHadenue quddepennupyeMoro Bblpaske-
dErm f(z,y)
dxkdy™
Kak u B cilygae OIHOIT epeMeHHOM, ec/in, HAIpUMeD, £ He SBJISeTCs
d* T f (u,y)
d(u=z)kdym)"

nus. Ha skpane ykazaHHOE YCJIOBUE ITPOPUCOBBIBACTCS KAK

[IEPEMEHHOI, TO 3aIUCh TPeodbPa3yeTCs K BUILY

Eciu myxuo npoauddeperimpoars GyHKINO, 33IaHHYIO TapaMeTPH-
YEeCKU, TO TPUXOUTCSI BHIOUPATH OJIHY U3 JIBYX BO3MOXKHOCTEl JIornye-
ckoit popmasuzaiuu. JInbo HyKHO BBOIUTD CIEIUAILHOE 0D03HAUEHIE
JIUIST TIAPAMEeTPHYIECKOro “onpe/iesieHusi’ HOBO pyHKIuu y() 1Mo IBYyM
dbyuxiusam x = f(t) uy = g(t), mbo paboraTh TOJIBKO ¢ OIHOM (DyHKIH-
eit y(x), mast koropoit 3amano coornorenue y(f(t)) = g(t). B pemarene
BBIOpaHa BTOpasi BOBMOXKHOCTH, KaK TeXHUIeCKH 6oJtee mpocrasi. [Ipn
TaKOI 3alncH, /Ui HaXOXKJICHUsT IMPOU3BOIHON (DYHKINM, 3aaHHOMN
napaMeTpuiecKuMu cootHorenusamu y(t) = b sh(t), z(t) = a ch(t),
BBOJIUTCH 3a/la4a Ha IIpeobpasoBaHue, UMeromast ocbuIKy “Vi(om3(t) =
y(a ch(t)) = b sh(t))”. 3neck 3amnce “on3(t)” MMeeT TeXHUIECKNIT XapaK-
Tep; OHa 3aMEHsIeTCsl pelaTesieM Ha IPYIILY YCIOBUIA, ONpeIe/IsiiouX
NPUHAJJIEXKHOCTD ¢ 06JIACTH JOIYCTUMbIX 3HAYEHUN /sl BhIPDAYKEHMUIA,
PACIIOJIOXKEHHBIX CIIPaBa OT UMILIUKAIMN. YCJIOBHE 3a/[a4i 3AIIUChIBACT-

dy(z) P b cth(t)
Cd KakK 7(1(:2:& ch(D) elraTesJb BbIJaeT OTBET -

B ciyuae HaXoXKIeHUs IPOU3BOIHO HESBHON (DYHKIMM IIPUMEHSIeTCs]
aHAJOTMYHAas 3alHCh. TaK, 9T0obb! mpoanddepeHIupoBaTh QyHKINIO
y(x), 3aaHHYy 10 HesIBHBIM cooTHOIIeHneM +/y(x) + v/x = \/a, BBoguTCS
3ajiava Ha 1peobpasoBanue, uMerolas nocbliky Vy, (om3(x) = y/y(x) +

V' = \/a)). Ycaosue umeer Buj d%j—(f). OrBer BblIaeTcst B BUjIe — @

IIpu BBIYHUCIICHUE [IPEJIEJIOB YCIIOBHE 33/1a41 Ha IIPeodpa3oBaHue MMeeT
By “npegien (orobpazkenue(r uucio(z) f(x))m a)”, vae a — Touka,
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B KOTODO# OIIPEJIeJIseTCs MIPEJIEIT; M — yKa3aTeb TUIla OKPECTHOCTH
910it Touku (0 — JBYCTOPOHHSISI OKPECTHOCTH; 1 — JieBast; 2 — mpasas).
D70 ycsI0BrE MPOPUCOBLIBAETCSI, COOTBETCTBEHHO, Kak limy,_,, f(z) mmbo
limg 40 f(x) ymbo limg, 440 f(x). BameTnm, 4T0 B Cayuae BbIpazke-
HUsl C TApAMETPAMHE PeIIaTe/ b MOXKET BBILJIATH OTBET C HEPEYHC/IEHuEM
nojciiydaeB. Tak, mpu PELICHAN 33/ladH C IOCHLIKAMH 0<a 0<b

azr+c
bx+d

nozcayyaes: 1) ecmm 0 < —¢ 4+ 1,10 0; 2) ecim 0 < § — 1, T0 00; 3) B

u ycaoBueM limg oo , TIOJTy9aeTCsT OTBET, COCTOAIINI U3 TpeX

OCTAJIBHBIX CJIydasix exp( %).

[Ipu HaxOXKJIeHUN TIPEJIEIOB TOCIE0BATEILHOCTEN BU YCAOBUS OTJIU-
qaeTcsl OT YKA3aHHOTO BBIMIE TOJBKO TEM, UTO BHYTPH KOHCTPYKITHH
“orobpazkenue(. . .)”, onpeessitomeil paccMaTpuBaeMyIo (DYHKIHIO, BMe-
cro yrBepxaeHus “aucio(z)” Gepercst yrBepxKieHue “HarypasbHoe(x)”.
B sToMm ciiydae MoKHO (hOPMYIMPOBATD TAKKe 3a/a9i Ha HAXOXKICHHE
BEPXHEr0 W HIZKHETO MPEJIETIOB (JIOrMIecKue CUMBOJIBI “BepXHUAIpE e,
“HrkHUNpeaes”’ BMecTo cuMBoIa “mpeses’). Yrobbl mpu crangapT-
HOH IIPOPUCOBKE HA SKPaHE MOYKHO OBLIO OTJIUYATDH IIPEIeibl (DyHKITUH
BEITECTBEHHOTO TIEPEMEHHOTO OT MPEIEIOB TOC/IeI0BATETLHOCTEH, B TIO-
CJIEJTHAX BbIPaYKeHUe I10J] 3HAKOM IIpeJIe/a 3aKII0IaeTCs B (DUTYyPHBIE
CKOOKH (9TO 9KBUBAJIEHT UCIIOIH30BAHNSI BO BHYTPEHHEM IIPE/ICTABICHIN
yTBepKIeHus “HaTypasibHoe(x)” BMecTo “ancio(x)”).

Jluist HaXOXK/IEHUsI TOYHBIX BEPXHUX U HIZKHUX IpaHeil MyHKIWHA 01
HOT'O BEIECTBEHHOTO IEPEMEHHOIO Ha 3aaHHBIX MHOMKECTBAX TaKiKe
MIPUMEHSTIOTCST 3a/1a91 Ha TPeobpa3oBaHue ¢ MeJisiMu “yIIpocTuTh’; “o/13”.
Hampumep, /711 TOYHON BepXHeHl I'DAHN yCJIOBHE 33a9l NMEeT BH/L
“cymn(obpas(orobpakenue(x unciao(x) f(z))M))”
CTBO, HA KOTOPOM HIIETCsI TOYHAsi BepXHsis I'paHb. Ha sKkpaHe OHO
IpopHCcOBBIBaeTCs Kak “sup(obpasz(Ag( f(x), uuncno(z)),M))

, e M — MHOXKe-

7

Ecin ny:kHO HaliTH HanboJIbIee TUOO HAWMEHbIee 3HaYeHne (PYyHK-
o Ha HEKOTOPOM MHOZKECTBE, a TaKxKe OIIPeAeJINTh TOYKM, B KOTOPBIX
JIOCTUTAETCST TAKOE 3HAYEHNE, TO TIPUMEHSTIOTCST YIKe He 33JIa9 Ha TPeob-
pasoBaHue, a 3aJ1aun Ha onucanue. llesieBast ycTaHOBKA UX CTaHIapPTHASI
— “HemsBecTHBIE Ty, “MOJHBIN’, “sBHOE”, “IpsiMOiiOTBET”, “yIIPOCTUTE
“on3”. 31ech & — MHOXKECTBO, Ha KOTOPOM JIOCTUTIaeTCs NCKOMOE HanboJIb-
mee TuOO HAMMEHbITIee 3HAYEHNE, iy — 9TO 3HAUEHUE. YCJIOBUE 33/ 1a9n
Ha onucaHue (HAIIPUMED, B CJIydae HAMOOJIBIIEr0 3HAUEHMUsI) UMEeT BH/I
“Maxcmmym(oTobpaxkenne(x wnciao(z) f(x)) M z y)”. Smece M — mHO-
JKECTBO, Ha, KOTOPOM HITeTcs HanboJibIiee 3Haderune. Ha skpane Takoe
ycsioBue npopucosbiBaercs kKak “Max (A, (f(x),aucno(z)),M, x, y)”.
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[Tpu momcke sKCTPEMyMOB TOXKE UCIIOJIB3yeTCsl 3ajiada Ha OIUCAHME.
YenoBue ee nmeer By “9xcrpemyM(orobpakenue(z uucio(x) f(z))y z
v)”, TIe 3HAYEHHEeM HEM3BECTHO y CJIYyKUT TOYKa, B KOTOPOIl 1ocTh-
raercst SKCrpeMyM (byHKIUU; 3HAYEHUEM HEU3BECTHON 2 — 3HaUeHUe
byHKIN B TOYKe 9KCTPEMyMa; 3HAUCHNEM HEM3BECTHOI v — yKa3aTeslb
THIT SKCTPEMYMA — JIOTHIECKUN CUMBOJI “MUHUMYM JTHOO “‘MarcuMyM’ .
O671acTh, B KOTOPOI MIMYTCsA SKCTPEMYMBI, MOYKHO CY?KaTh, T0OABIIsS
K CIHCKY YCJIOBHIT HEOOXO/IMMbIE OrpaHnYeHus Ha Y. Permaresb nbira-
eTcsl HAWTU BCe SKCTPeMyMbl. Tak, HAIpUMeEp, B 3aJade ¢ yCJIOBUEM
“Extr()\x(%, qncio(z)),y, z, v)” BBLIACTCS OTBET, COCTOSINUI 13
nByx mogcaydaen: 1) Jix(y = 2wk & nemoe(k)),z = 1,v = min; 2)
(y = 7(2k + 1) & nenoe(k)), z = —1,v = max. IIpu nocranoske
331891 C HKCTPEMyMaMH He 00a3aTeIbHO TPeOOBATDh, YTOOBI yKa3aHHbBIE
BBIIIIE ¥, Z, U ObLIN IePEeMEeHHbIMU. BMECTO HUX MOIYT ObITH [OJICTABJICHBI
mo0ble BbIpazkeHusi. HensBecTHbIME, KpOME BXOJAIINX B Y, 2, U IIEpe-
MEHHBIX, MOI'YT TaKKe ObITh KaKhe-Jnb0 mapaMeTpbl, HCHOJIb30BAHHbIE
npu 3agaaun GyHkimu. Tak, eciim BMECTO Y TOJICTABUTH BbIPAXKEHUE
6e3 HEM3BECTHBIX, & HEU3BECTHBIMU CUUTATH BXOJAIINE B ONPEJIeICHIe
dbyHKIMEI napamMeTpbl, TO CMBIC 33J1a41 OYJIET COCTOATH B OTHICKAHUN
TAKUX 3HAYCHUIT TapaMeTpOB, JIJIsi KOTOPBIX (QYHKIUSA MMEeT B 3a[aHHOl
TOYKE Y IKCTPEMYM.

Y1065 1OIyIuTh Ka9eCTBEHHOE onucanne rpadpuka PyHKIUNA ¢ TTOMO-
MIBIO TIPEJIEJIOB U TPOM3BOIHBIX, TPUMEHSAIOTCS 3a/1a91 Ha OINCAHUE
CO CITUCKOM IIeJiell “nceyienoBaTs’, “moyIHbIN, “aBHOE”, “IPsIMOOTBET
“byukius”, “Hen3BecTHble x”. YCJIOBHEM TAKON 3aJ/la4M Ha ONUCAHUE
SIBJISIETCS €JIMHCTBEHHOE PABEHCTBO “x = orobpaxkenue(y [ncyo(y)
fly))”, oupenensiomee nccaemyemyio dyuknuio. Ilpn perennn 3a1aqn
cpasy e BBOJUTCs ee OJIOK aHajm3a, B KOTOPOM [IPOUCXOJUT JIOTHIe-
CKHUil BBIBOJ C OCTENEHHBIM HAKOILJIEHnEM WH(MDOPMAIIUYU O TTOBEIEHUN
dbynkun z. B npormecce BbIBOJAa yCMaTPUBAIOTCS T€ YTBEPXK ICHUST, KOTO-
pBIE 11E716CO00PA3HO BKJIIOYATH B UTOMOBOE OIMCAHUE CBOHCTB (byHKIMH,
U OHHU IEPEHOCATCA n3 GJI0Ka aHaIu3a B CIIMCOK YCJIOBHUil 3aJa4du Ha
OITnCaHueE. HO ncyeprnanmnm BO3MOXKHOCTEN BbLIBO/Ia Bbl/JaeTCA OTBET —
KOHBIOHKIIUSI yTBEPKJICHUI CIMCKa ycJoBuil (B HEM COXpAHSeTCs U
HCXOJIHOE PABEHCTBO I ). B KadecrTBe npuMmepa npuseieM 3aady ¢
yenosueM T = Ay (—y? + 3y, umucio(y)). Pemarens BoiTaeT Ha Hee ce/y-
fonuit orBeT (6€3 yuera HOBTOPEHUsT UCXOIHOTO ycjioBus): “dyukimsi(z)”;
“Extr(x, 1,2, max)”; “yosiBaer (z,(1,00))"; “Extr(z, —1,

— 2, min)”; “y6eiBaer(x, (—oo, —1))”; “Bospacraer(z, (—1,1))”; “obractsb
()= R, “mommocts(kopHu(z, (1, 00)))=1"; “mornocrs(kopuu(x, (—1,
1)))=17; “mommocTs(KopruU(Z, (—00, —1)))=1".
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Ecin B KauecTBennoe onucanue rpaduka HyKHO BKIIOYUTDL TaK:Ke yKa-
3aHUe Ha MHTEPBaJibl BBITYKJ/JIOCTU-BOI'HYTOCTH, TO K yKaSaHHOIU/I BBbIIIIE
IeJIEBOI yCTaHOBKE J100aB/IsteTCs 1e/Ib “BhIyKJaaBBepx . Hampumep, mpu
HAJIMYHH 3Tofl 1e/, Ha 3a/1a4y ¢ yeaosueM T = A, (—y> +3y?, uncio(y))
periaTesib HaxoauT oreet: “dynknus(z)”; “Extr(z, 2, 4,

9.«

max)”; “yoeiBaer(z, (2,00))”; “Extr(x, 0,0, min)”; “yobBaer(x, (—oo,0))”;
“Bozpacraer(z, (0,2))”; “obmacrs(x) = R’; “Beinykiaasaus(z, (—oo, 1))
“BeIyK/IaBBEPX (T, (1,00))”; “MormnocTs(kopHu(z, (2,00))) = 17; “KOp-

uu(z, (0,2))=0"; “kopuu(z, (—oc, 0))= (.

Kpowme 3a1a1 Ha ob1iee kadecTBeHHOE HCC/IeI0BaHNe (DYHKIN, PACCMAT-
PHUBAIOTCSI TAKKe HEKOTOPBIE JIOIMOJTHUTE/IbLHBIE TUIILI 33034, CA3aHHBIX
¢ uccaemoBanneM (QYHKIMH OJHOTO BEIECTBEHHOTO epeMeHHoro. Bee
OHU MMEIOT B COCTaBE CBOEH IIeJIeBOI YCTaHOBKU IEJIM “HCCJIEI0BATD
“mostabIit”; “asroe”, ‘npamoiiorer”, “dyukius’, “HenspectHbie . K
HAM J100aBJISIETCS 1e/Ib, YTOUHAIONMAS THII IIPOBOIMMOrO HCC/IEIOBAHNA,
IpUYeM Takas IeJib OJIOKUPYET IIPOBEJCHUE ODIINEero Ka4eCTBEHHOI'O UC-
cieioBannst (MCKIIIOYEHNE 3/1eCh COCTABIISIET YKA3AHHBIN BbIIIE CJIydait
nesin “Boinykiaassepx’). Perenne 3mux 3a/1a4 0CyIIECTBIIAETCS IO yKa-
3aHHOW BBIINIIE CXeMe — IIyTeM BBIBOJA CJIEJACTBUN B OJIOKE aHAIU3A U
[IEPEHECEHNN MTPEJICTABJISIIOIINX [EHHOCTh PE3Y/IbTaTOB BBIBOJIA B CIIMCOK
yCI0BU BHEIIHEH 3a1a4qn Ha onucanne. [Ipu uccmenoBannm QyHKIMH
Ha 9eTHOCTb-HEYETHOCTH U IEPUOINIHOCTD JT00aBIIAETCA 1E/Ib deTHasI-
dyuKIUA”; TPU UCCJICTOBAHNY Ha, HEIIPEPBIBHOCTH — JMO0ABJISIETCS 1€/
“HeNpepBLIBHO”; TIPU MCCICJOBAHNN Ha PABHOMEDPHYIO HEIIPEPBIBHOCTD 10~
GaBJISIIOTCS TIe/IN “HEIPEPBIBHO” U “paBHOMEpHOHEINPEPLIBHO . B ciydae
MCCJIeIOBaHUS Ha HEIPEPBIBHOCTH PeIlaTe/b aHAIU3UPyeT TUIBI TOYEK
pas3pbiBa, MPUYEM B C/Iydae HCCJIEIOBAHUS Ha PAaBHOMEDPHYIO HeIpe-
PBIBHOCTD aHAJIM3 TOYEK pas3pbiBa Ojiokupyercs. [IpuBenemM HECKOIBKO
IIPOCTBIX MIPUMEPOB 3aJ[a1 YKa3aHHBIX TUIOB. Tak, Py HAJIUIUN TEJTU
“geTHaA@YHKIMA Ha 33Ja9y C YCIOBUEM

sin(2z) n sin(3x)

5 3 + sin z, aucyo(x))

peraresib Bbiaer oret “obnacth(y)= RN7; “nepuonnana(y, 2m)”;
“neuernasdyukims(y)”. Ilpu Hammanu e “HenpepblBHO” Ha 3a/a4y €

YCJIOBHEM
1
Yy = A [w] , aucso(x))

BbIJIaeTCst 0TBeT: “06u1acTh(y)=(—00, 0)U (0, 00)”; “V,, (1iesoe(n) & —(n =

0) =
paspbiBIepsoropoja(y, %))”; “paspbiBBTOpOropoa(y, 0)”;
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“aerpepsiBHO(Y, ((—00,0) U (0,00)) \ xracc(z Iy (uenoe(n) & —(n =
0) &z =1))

[Ipy manmwuun neseit “HenpepblBHO” 1 ‘paBHOMEPHOHEIPEPBLIBHO  HA
3aJ1a1y C YCIOBUEM

y = Az(In(z), aucmo(z) & 0 <z & = < 1)

BbITaeTcs orser: “obracts(y) = (0, 1)”; “—(paBHOMEpHOHENPEPBIBHO(Y,
(0,1)))”; “nenpepsiBro(y, (0,1))”.

Jlna ompesiesieHust aucyia KOpHei QYHKITMN Ha 38 TaHHOM MHOXKECTBE
co3taeTcs 3ajada Ha IIpeodpa3oBaHue ¢ MeasaMU “yIpocTuTs’, “oi3” u
yCJI0BUEM “MOIITHOCTB(

kopuu(orobpazkenune(z A(z)) f(x))))”, rne A(z) — yciaoBue nmpuHa-
JIEKHOCTU apryMeHTa X PacCMaTpUBaeMOMy MHOXKecTBY; f(z) — BbIpa-
JKEHUe, OTpeJIesIsTonee 3Hadenne (PyHKIMN. Kemm yeoBrue comep:KuT
napaMeTphbl, TO OTBET 3aJIa9H MOYKET UMETh BHJI YCJIOBHOTO BBIDAZKEHUSI,

OTIPEJIEJIAIONIEr0 UCKOMOE YUCJI0 KOPHEN 1myTeM pa3bopa cirydaes.

B caydae dyHKINt HECKOJBKUX MEPEMEHHBIX 3a/Ia9H HA OTHICKAHUE
9KCTPEMYMOB M HAanOOJIbINX (HAMMEHBINX) 3HaUeHu (hOPMYIIUPYOTCs
AHAJIOTUYHO CJIYYAI0 OJHON IepeMEHHOH. JTO 3aJia4y Ha OIUCAHUE C
nesgMu “nosHbiit’) “aBroe”, “yupoctuts’, “onz”, “npsmoitorser”, “Hem3-
BEeCTHBIE 2] ...Z25 . B cilyuae 06e3yCJIOBHOIO 3KCTPEMyMa YCJIOBHE 3a-
Jaan umeeT Buj “sxcrpemyM(orobpakenue(ry . .. x, u(uancao(zy) ...
quc0(zy,))

f(z1...2,)) 21 22 23)"; B CiIydae yCJIOBHOIO — K CIIUCKY yTBEPIKJICHUN

“aqucio(x1)”, ..., “aucao(z,)” BHyTpH omnucaressa ‘orobpaykeHue”’ 10-
0aBJIAIOTCS HEOOXOIMMbIE PABEHCTBA U HEPABEHCTBA JIJIsi BAPbUPYEMBIX
[ePEMEHHDIX X1, . . . , Ly. SHAUCHUEM HEM3BECTHOI 2] CIIy?KUT HAOOD 3HA-

YeHUil YKA3aHHBIX IIEPEMEHHBIX, OIPE/IESAIONIN TOUKY SKCTPEMYMA; 22
— 3Hadenne (DYHKIUN B 9TON TOUKE; 23 — THII SKCTPeMyMa, (JIOrnIecKuii
cumMBos “mMmuHEMYM’ 6o “makcumym”). B kauecTBe mpumepa mpuse-
JleM 3a/iady Ha OIHCAHNE, NMEIOILYI0 eIUHCTBEHHYIO HOChUIKY 0 < @ 1
ycsoBue “srcrpemyMm(orobpazkenue(zyz u(aucio(z)ancio(y)auciao(z)
ry+arz+yz =a®> 0<ax 0<y 0<2) zyz) uvw) Pe-
ImaTe/ b BLIJACT Ha HEe OTBET: U = (%, %, %),v = Sa—jg,w = max.
Hpyroit npumep — 3anada ¢ ycaosueM “Makcumym(oTobpazkenne(ry
u(auciso(x) aucio(y)) —sin(zy) +sin(z) +sin(y)) krace(zy u(aucao(z)
qncio(y) 0<z 0<y x4y <27)) uv)”, BKOTOPOil HEN3BECTHBIMHE
SIBJISIFOTCSL U, U (COOTBETCTBEHHO, MHOYKECTBO TOYEK, TJIe JOCTUIaeTCs
HanbOJIbIIIee 3HAUEHNE, U CaMO 9TO 3Hadenue). Pemarens mosydaer

OTBET U — {(2%,2%)},1): %
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Basaun Ha BBIYUCJIEHHE WHTEIPAJIOB JIIOOBIX THUIOB (OMPEJEe/ICHHBIX,
HEOIPEJIEJIEHHBIX, KPATHBIX) 0DOPMIISIOTCS KaK 33/[adu Ha Ipeodpas3o-
BaHME CO CTAHJAPTHBIMU IEJIAMH “yIpoCcTuTh , “013”. B ciaydae meompe-
JIEJIEHHOTO MHTerpaJia ycjiosue umeer Bu “Murerpas(

orobpaxkenue(z unciao(z) f(z)))”. B kadecTBe oTBeTA BBIIACTCS KaKasi-
b0 O/lHA M3 MEePBOOOPA3HBIX, 3allCaHHAasi B BUje “orobparkenue(x
qucno(z) g(x))”. Pasymeercsi, npopucoBKa MHTErpaJa BBIIOJIHSIETCS
(bOPMyYJIBHBIM PEIAKTOPOM B CTAHIAPTHOM BHjie (IOC/Ie 3HAKA WHTErpa-
Jla HabMpaeTcs MOABIHTErPATLHOE BHIPAYKEHHUE, U Jalee — KaK JIOTOJ-
HUTEJIbHbIE MHOXKUTEJN — d,T; €CJIU TOJBIHTEIDAJILHOE BBIPAYKEHUE
UMeeT BHU/JI IpOOU, TO IEPEHECEHNE B €€ IUC/IUTE/Ib ITUX MHOXKHUTEIei

He jjomyckaercs). Tak, Ha 3a/1a41y ¢ yCJIOBHEM

1
/ dzx
xvrt 4+ 222 — 1

BbIJJa€TCA OTBET

aurcsin(—\/%m2 + %)
Az 5

, amcato(x)

[Ipu BBIYHCIEHNN OIPEIEIEHHOIO MHTerpaJja Ipelaeibl HHTerPUpOBa-
HUS @, b U3BJIEKAIOTCS U3 CIIUCKA YTBEPXKIEHU, OMUCHIBAIOIIIX 00JIACTh
OIIpe/IeJIeHUsT MHTErPUPyeMoil (DyHKITMH. YC/I0BHUe 3a/a49u Ha Ipeobpa-
30BaHUE [IPU 9TOM UMeeT BUjl “uHTerpaji(

orobpaxkenne(x u(umcio(z) a <z x <b) f(x)))”. Ha skpane ono
[IPOPHUCOBLIBAETCS B OOLIYHOM BHJE:

b
/f(:c)d:n

3ajiaua Ha BBIYUCJEHUE JTBOMHOTNO MHTErpaJja BKIOUaeT B cebsl Onu-
caHne 006/IaCTH MHTEIPUPOBAHUSI, KOTOPOE JaCTO OKA3BIBAETCHA TOCTa~
TOYHO rpoMo3akuM. [losromy tpu popMysmpoBKe Takux 3a7ad st
obo3HaUeHNsT 00JIACTH WHTEIPUPOBAHUsT OOBITHO BBOIUTCST BCIIOMOTA~
TeJIbHasI IEPEMEHHAas, ¥ B IOCBLIKAX 3a/Ia9l YKa3bIBAETCs OIPE/IeIs-
OIlIee ee PABEHCTBO. YCJIOBHE 33Ja9d MMeeT TOTAa BU ‘TBOMHONRITH-
rerpas(orobpaxkenne(zy (z,y) € P f(x,y)))”, tne P — obosnadenue
objiactu maTErpupoBanusd. PopMyJIbHBIN PEIAKTOP MIPOPUCOBBIBAET 9TO

/ /P f(, y)dwdy
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(P pacrosiaraercsi HEIIOCPEJCTBEHHO 110J] 3HAKOM JIBOIHOTO MHTErpaJa).
Pazymeercst, MOXKHO U He BBIHOCUTH 3aJaHe 00JACTH UHTEIPUPOBAHUS
B CIIMCOK IIOCBUIOK, HO TOI/Ia IPH M300parkeHUN Ha SKPAHE HOJLY IUTCSE
IPOMO3/IKasi MHOIO9TazKHAsl 3allUCh. B KadecTBe NpuMepa MpHBEIEM
3a/ady ¢ HOChLIKON P = kiacc(zry wmcmno(x) &

ancino(y) & 0 < v & 0 < y & 402 —3y? < 4 & 49> =322 < 4) n

YCJIOBHEM
// (z3y + 2y3)dzdy.
P

Pemarens Boimaer it Hee OTBET 3.

TunuaHON NpPU BBIYUCAECHUH JIBOHHOIO MHTErpaJia siBJISETCs CUTYAIUS,
Kor/la 06J1aCTh MHTEIPUPOBAHNS 3a/[AHA HE HEIIOCPE/ICTBEHHO € IOMOIILIO
HEPABEHCTB, KaK B IIPUBEJICHHOM BBIIIE IPUMEPE, a KOCBEHHO — 4Yepes3
OrpaHMYMBAIOIINE ee KPUBble. B 9TOM ciydae oHa MOXKeT ObITh 3a/[aHa
C TOMOIIIbIO BhIpazkeHus “obsacrbrpanunbl(G)”, rne G — BbIpazKkeHue,
oIpeJaesIdrornee 06'beILI/IHeHI/Ie MHO2KECTB TOYEK YKa3aHHbIX KPUBbIX.
31ech 3HavenneM BblpazkeHnst “obsacTbrpannipl(G)”, Kak 1 3HATEeHneM
BbIpazKeHusd G7 ABJIAETCA HE MHOXKECTBO CaMUX TOY€K IIJIOCKOCTH, a JIMIIb
MHOKECTBO MX KoopjuHar. [Ipejmosaraercss, 4To paccMaTrpuBacMble
KpPUBBIE Pa3bUBAIOT IVIOCKOCTh HA HEKOTOPBIE KOMIIOHEHTHI CBSI3HOCTH,
U B 00J1aCTh MHTEIPUPOBAHKST BKIIOUAIOTCS BCE KOHEUHBIE KOMIIOHEHTHI
(TakuM 06pa3oM, OHA MOXKET OKa3aThCs U HECBsI3HOI). B kauecrse
npumMepa IpUBeJIeM 33189y € HOCHLIKOM

P = obnacrerpanuisl(sety, (y = x & ancno(zr) & uncio(y))Usety, (y =
r+a & wncno(z) & umcio(y)) Usety, (y = a & wucno(x) & uncmo(y))U
setyy(y = 3a & uucino(x) & uncio(y))) u ycrosuem

//P(x2 + y?)dxdy.

Pemaresnb Belgaer Ha Hee orBer 14a?. BaMerny, 9To HCIOIB30BAHHOE
BBIIIIe 0003HAYEHHE Sty F' (X, ) — Pe3y/IbTAT HPOPUCOBKH (DOPMYIIBHBIM
peJakTopoM Beipaxkenus “wiacc(zy F(z,y))”.

[Ipu BBIYUCIEHNY TIOMIAJIEN [IOCKUX MHOXKECTB, 0ObEMOB U ILIONIA e
[OBEPXHOCTEH COOTBETCTBYIOIIEE MHOXKECTBO YIKE SIBJISETCSI HE MHO-
JKECTBOM UHCJIOBBIX Hap JUO0 TPOEK, & MHOMKECTBOM TOYEK IJIOCKOCTH
760 TPEXMEPHOTO IIPOCTPAHCTBA, HMEIONTHX CBONMI KOODJANHATAMI TH
napel Jiubo Tpoiiku. [losTomy BMecTO BbhIpaxkeHusi Buja ‘006JacTbrpa-
HUNBI(. . )" U1 3aaHns] MHOXKECTBA HCIOJIb3YeTCs BhIPArKeHne BHJIA
“roukn(obaacrerpanuipl(. . ) K))”, rae K — upsiMoyroJibHasl cucreMa
KOOp/MHAT. B KadecTBe mpruMepa BBITHUC/IEHHS IUIOMAN IIIIOCKOIO MHO-
JKECTBa [IPHUBEJIEM 33/lady C IOChLIKaMu “ P = 1ok (061acTbrpaHnIibl
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(setyy (224 9?)3 = a®(x* +y*) & uncno(x) & wucno(y))), K)”, “npsivko-
opa(K)”, “0 < a” u yciosuem “mtomaus(P)”. Pemarens Bbiaer Ha Hee
OTBET 37 (%)2

[Ipumep Ha BBIYHCIEHNE 0ObeMa — 3ajada Ha IIpeodpa3oBaHue C I0-
celmKamMu “P = TOqKH(Setxyz(.%Q +y2 < a® &0 < az & az <
a? — 2y? & ameno(x) & wmcno(y) & umcno(z)), K)”, “npsmkoop(K)”,
0 < a wu ycnosuem “o6bem(P)”. Ha nee BblaeTcst 0TBET %.
Haxkowerr, mpumMep BBIMHUCICHUS IJIONMIAIN TOBEPXHOCTU — 33Jata C I0-
ceukamu “P = Touku(setyy,(2az = 22 +y? & 22 +y? < a? & 0 <
y &0 <z &y <z & ancio(x) & uncio(y) & uaucio(z)), K)”,
“npsimroopi(K)” u ycaouem “mtomas(P)”. Ha Hee BbiIaeTcst oTBeT
W. 3ameTum, 9TO IPH BBIYUCJIEHUN ILIONIA/H TTIOBEPXHOCTH JIO-
IYCTHMO ee IapaMeTpudeckoe 3ajanue. IIpumep Takoro 3ajanus — 3a-
Jlada ¢ HOChIIKaMH ‘P = TouKH(5€tyy, (Fuw(r = ucosv & y = usinv &
2z =4v & 2% +y? <9 & wmcno(u) & wmcno(v) & 0 < z & 2 < 87)), K",
“npsimxoop(K)” u yciaosuem “rurorna s (P)”.

B zajiauax Ha nccseoBaHue CXOUMOCTH PsiJIOB HCIIOIB3YETCst 3AIACH Psi-
Jla KaK MOCJIe/I0BATeIbHOCTH CBOMX YaCTUYIHBIX CyMM: ‘oTobparkeHme(n
HarypasibHoe(n) cymmascex (orobpazkenme(i n(memoe(i) 1<i i< n)
a(i))))”. Ha skpane Takast 3alliCh IPOPUCOBLIBAETCS B BUJIE:

n

An Z a(1), Harypasbhoe(n)
i=1

B kagecTBe npuMepoB 3a/1a4, CBA3AHHLIX C HCCJIEJIOBAHUEM CXOIUMOCTHU
PsJIOB, IPUBEJEM 3ajady Ha JI0OKa3aTeJbCTBO ¢ HOCBUIKOH |a| < 1 u
yCIOBHEM

exomuresi( Ay, Z(am sin(bn)), marypasnbnoe(n) |),
=1

a TaK2Ke 3a/[a49y Ha OIIMCaHue C yCJIOBHEM

n

exomuresi( Ay, Z(\/i +1—+Vi)In

=2

a/ aJIbHOE( N .
i 1 , HATypaJib

DTa 3a7a9a UMEeT CTaHIAPTHBIN CIUCOK IeJeit “motHbi”, “aBHoe”, “mpsi-
moitoTBeT”, “yupoctuth’, “on3”, “HemsBectubie p’. Pernaress BbimaeT HA

nee orBer 0 < p, ancio(p).
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st mostyyenns: pazjioxkenust B psj Teisiopa ciiyKuT 3ajada Ha Ipeod-
pasoBaHue ¢ IejaMu “psareiiopa = a”, “yrupocrurs’, “onz”. 3mech  —
[IepeMeHHast, 110 KOTOPOI BBLIIOJIHSETCS PA3JIOKEHUE; @ — BbIparkKeHue,
OIPEJIETISIFOIEe TOUYKY, B OKPECTHOCTH KOTOPOI IPOUCXO/IUT Pa3JIOXKe-

nue. [Ipumep — 3a7a1a ¢ ycoBreM sin x + cos &, Ha KOTOPYIO BBIIAETCS

oTBET
[ee] n
5 2n(—1)[2]
n!
n=0
BaMeTI/IM7 q9TO 6eCKOHeqHaH CyMMa BO BHYTPEHHEM IIpEACTaBJICHUN

nmeer By ‘cymmancex (orobpazkenue(n u(nenoe(n) k < n) a(n)))”’,
rje k — 3HavYeHHe, ¢ KOTOPOIO HAYMHAETCS CyMMUPOBAHME BEJIMIMH

a(n).

Ecnu Hy>KHO HOJIYYNUTD JIAIIL KOHEYHOE YUCJIO YJIEHOB Pa3JIOXKEHHsI B
pan Teitopa, To BMeCTO Tean “psiaTeitsiopa ...” UCHOJIb3yeTcs Iejb
“dopmymareitiopa r a n’. 31ech £, a — Te ¥Ke, 9TO U BBIIIE; N — CTe-
[IeHb, JIO KOTOPO# (BKJIIOYUTE/ILHO) BBIIUCHIBAIOTCS YJIEHBI PA3JIOKEHUSL.
[Tpumep — 3amada ¢ ycaoBueM exp% 7 1esibio “‘popmystareitiopa x 0
47, Ha KOTOPYIO BbIJaeTcs oTBeT 1 — 5 + 91”—; — %.

Pemarens MoxkeT obpalarhcs K 3aade Ha [MOJIYIeHne KOHETHOTO INC-
JIa, YJIEHOB pa3JIoXKeHust B psif Teiljiopa npu pemnieHun JApyrux 3aad,
HaIIpuMep, IpHU TOAOOpe TaKMX SHAYEHUI IMapaMeTPOB BBIPAXKEHIUSI
f(x), aro oHO IpHOGpPeTaeT 3aJaHHBIN “NOPSIOK MAJOCTH’ B OKPECT-
HOCTH 3aJjlaHHOi Touku. Ilpumep — 3asada Ha ommcaHWe C IMOCHLI-
koit “crpemurcsi(x 0 0)” (mpopucoBbiBaercst Kak x — 0), ycaoBueMm
—asinz — btanx + x = O(z°) u nenamu “nosmei”, “asHoe”, “IpAMOiio-
TBeT , “yupocTuTh , ‘013", “HemzBecTHBIE ab’. Ha Hee BbIIaeTcsa oTBeT

_2,_1
a=3,b=3.

[Ipu paznoxkennu B psii Pypbe UCHOIBL3YETCS eJIeBasi YCTAHOBKA, ‘DIl
dypre = a b, “yupocrurs”’, “on3”. 31ech x — mepeMeHHast, 110 KOTOPOi
BeJIeTCs PA3JIOXKEHUE; @, b — KOHITBI OTPE3Ka, HA KOTOPOM IIPOUCXOIUAT
pazioxkenne. IIpuMep — 3a/1ada ¢ YCIOBHEM L2 U 1eTIbI0 “psiadypbe T

—7 7. Ha Hee BbIgaeTCss OTBET

5 i (—m2n? + 6)753—1)" sin(nx)
n=1

3aMeTuM, 9TO JJIst BRIOOpA MEIeBO YCTAHOBKY 3a/IaYU CO3/IaH CIIEIHA b
HBII mHTEpdEiic, TAK 9TO BBOAUTH YKA3aHHBIE BBIIIE TN “psaaTeiiopa
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.0 “dopmynareitiopa ... (mam Kakwe-amOO JpyTHe CTaHIAPTHBIE

KOMOMHAIMHY 11eJieil) B SIBHOM BHJIE BPYUYHYIO HET HEOOXOJIUMOCTH.

Haxonerr, ormernM 3aa9u Ha cyMMUpoBaHue psaioB. OHE 0OPMIISIOTCST

Kak OOBIYHBIE 332490 Ha yrporienne (men “ynpoctuts’, “onz”). Ilpumvep

— 3a/la4da C yCJIOBUEM

o .
l‘4l+l
4i+1"

o BT
Ha KOTOPYIO peliaTesb JaeT OTBET
x+1
In —z+1‘ arctan
4 2

6) duddepenmanbubie ypaBHEeHUsI.

B ciyuae muddepeninmanbHOro ypaBHeHNsT B KA9eCTBE HEU3BECTHOM
BBICTyIIAET (DYHKIUSI. Y DABHEHUE CBSI3bIBAET 3HAUEHUE ITOU (DYHKIIUU Y
B HEKOTOPOI TOYKE X, 3HAYEHUS €€ [IPOU3BOJIHBIX PA3IMIYHBIX [TOPSIKOB
B 9TOI Ke TOYKe, ¥ CaMO 3HAYEHUE X, IIPUUEM JAaHHAsl CBA3b UMEeT
MECTO IS BCeX TOUEeK HeKOoTopoil obsactu G. PopMmajbHas 3allliCh
TaKoii CBsI3M JI0KHA OblTa 661 nMeTh Buj Vo (2 € G = F(x, y(z), dzé(;),
...)). OzHako, ucnosb3yemble npu pereHun JuddepeHIuaIbHbIX yPaB-
HeHM#I Tpeobpa30BaHUsl HUKAK HE 3aTPArvBalOT YacThb 3TOH 3amucu,
HAXOJIAIILYIOCST CJIEBa, OT UMILJIUKAINH, a TaKXKe caM KBAHTOP OOIIHOC-
TH — OHHU JIOJIXKHBI OBl OBLJIN IIPOCTO HEPENUCHIBATHLCA “BXOJIOCTYIO .
[TosTtomy B pemraresne nuddepeHIranibHOe ypaBHEHNE 3alIUCHIBACTCS
0e3 BHEIHEro KBAHTOPa OOIITHOCTH, & yCJIOBUs Ha 00/1aCTh, B KOTOPOi
HU3MEHACTCA BapbuUpyeMasd IIepeMEHHasd X', BbBIHECEHbI B CIIMCOK ITIOCBLJIOK.
DaKTUIECKH, 9TO €Ile OAHO MPOsIBIEHNE “KOHTEKCTHON ceMaHTUKNI —
JJIST 3JIEKBATHON JIOTHIECKO (hOPMAIM3AIUU HY?KHO HA KaXKJIOM IIare
BBIIOJIHATH OOPATHBIN 11epexo/, Ipeodpa3ys TEKYIIHe 3aIICH ypaBHe-
HUI K yKAa3aHHOMY BBIIIE BUy C KBAHTOPOM OOIHOCTHA. UTOOBI STBHO
yKa3aTh Ha HaJIUINE TAKOW MOMU(UIIMPOBAHHON 3alucy, 3ajada Ha
OIUCaHNEe, B KOTOPOl HYKHO PENuTh b depeHInajibHoe ypaBHEHNE
OTHOCHUTEJ/ILHO ¥, CHAOXKAETCs, KPOMe CTaHIapTHBIX Ieseil “Hen3BecT-

Hbele ¥, “mosHbIN”, “aBHOE”, “IpsiMOtOTBET”, “YIIPOCTUTEL , ‘013", TaKKe

[EJIBIO “CBsi3Ka . DTa Iesib yKa3biBaeT, 9TO HEU3BECTHAsI i He JOJIKHA
3aBUCETH OT TApPaAMeTPa T, BXOJSINEro B MOCHLIKA. PaKTHIECKN OHA
HECET HECKOJIBKO OOJIBIIYIO HAIPY3KY, BCTPEUASICH TOJBLKO B 3aJIa9aX
Ha perenne TuddepeHIaIbHbBIX yPABHEHNN U KOPPEKTUPYS JAeHCTBHUST
IIPUEMOB B COOTBETCTBUU C OOBIYHBIMU COTJIAIIEHUSIMU, IIPUHUMAEMbBIMUI
TIPU UX perteHnn. BaskKHbIM TAKUM COTJTAIIICHUEM SIBJISIETCST TTPEICTaBIIe-
HUE OTBeTa He B BUJIE SIBHOI'O PABEHCTBA Jjist (DYHKIIUH Y, & JIUIIb B BUJE
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paBeHCTBa Jyis 3Havenns y(z); Gosee TOTO, IOC/IeIHEe DABEHCTBO MOKET
Jlazke He OBbITh SIBHO Pa3pelleHHbIM OTHOCUTeJbHO y(x). OObIYHO OoTBeT
(st udbdepeHnmuanbHOro ypaBHeHHs HEPBOrO MOPSIIKA) HPEeICTaB-
JsieTcst B Buje napamerpudeckoro onucanust Jo(F(z,y(x),C)) nmmbo
JIM3BIOHKIMA HECKOJIBKIX Takux omucannii. Kak u yciosue 3ama4am, s1oT
OTBET Jiisl TIOJIyYeHUs] aJIeKBATHO B JIOTUYECKOM OTHOIICHUH 3aIICH
JIozKeH npeobpaszoseiBarbes K Uy Jo(Ve(z € G = F(z,y(z),C))),
npuueM cama 061acTh G (BO3MOXKHO, Cy?KEHHAsI B IIPOIECCE PEIeHUsT
II0 CpaBHEHHUIO C MCXOJHBLIMU OIr'pPaHUYCHUAMU Ha T, UMEBIINMHCI B
CIIMCKE TIOCHIIOK )OOBIMHO B OTBETAX sIBHO HE yKa3blBaeTcs. B KauecTse
puMepa IIPUBEJIEM 33/1a4y Ha OIMCAHUE C MOCBUIKOM “ancio(z)”, ycio-
BuaMu “bynkmma(y)’ u “z? dy( ) 4 y(z)? = zy(x )dy(x)” Ara 3a1a4ua
MMeeT yKa3aHHBIl BbIIIe CHI/ICOK nesteii. Pernaress BbIjaeT Ha Hee OTBET

do(xIn(Cy(z)) — y(z) = 0 & uuncao(C)) V y(x) = 0.

Ecnu myxkuo permuth nuddepenimanbuoe ypaBHEHHE C 33 [aHHBIMU
JIOIIOJTHUTEIbHBIMU yCJIOBUSMU, TTO3BOJIAIONIMMU UIEHTUMDUIIIPOBATE
ITPOU3BOJIBHBIE IIOCTOSIHHBIE, TO JIOIIOJHUTEIbHBIE YCJIOBUSI IIPOCTO
MIPUCOENHSIIOTCA K CIHUCKY YCJIOBUU 3aja4du Ha omnucanume. Harmpu-
Mep, ecyin TpebyeTcst HaliTu perenne JuddepeHuaj bHOr0 ypaBHEHU s

Py@) _ o (dy(x)

2
y(x) =~ . e > , IPUHUMAIOIIee B TOUYKe 2 3HaUeHne 2 U UMe-
fOITlee B 3TOU TOYKe MPOon3BOHYIO 0.5, TO JIOMOJHATENHHO BBOJIATCS

ycnoBust y(2) = 2 u du(lzi(j%) = 0.5. Pemarenb BbIZIaeT Ha 3Ty 3aJaTy

orBer y(x) = —25 ,5/2&7?3).

Ecnau myis ypaBHenusi, He pa3penieHHOTO OTHOCUTEILHO ITPOU3BOIHOM,
oTBeT nojtydaercs B napamerpudeckoii opme: y = f(t,C);x = g(t,C),
TO TaKOe MapaMeTPUIeCKoe 3a/laHue 3alluChIBAETCsl PelaTe/ieM B BUJIe
y(g(t,C)) = f(t,C). Dra 3anmuck M03B0OJIsIET FIKOHOMUTD Ha BBOjIE 00603Ha~
geHuit i1 BenomorareabHbix yukiwmit y(t),z(t) (Bean y(t) — moupocty
HOBasl (DYHKIIUS, CBA3AHHAS ¢ UCKOMON (DYHKIMEll y JINITb KOCBEHHBIM

3
obpaszom). Ilpumep: pemasi 3aja4dy ¢ ycjaoBHEM (dlé—gjﬂ)) + y(x)?
dy(l“)

zy(x)=g
C+3t _
Jo (y(_\/C+2t) \/C+2t &qHCHO(C)> v

v 30 (y( Gty — & qncno(C)) Vy(z) = 0.

, CUCTEeMa BbI,ZLaeT OTBeET:

\/C’+2t

s obosuavdenust mpon3BoHoit k-ro nopsiika (k > 1) B nuddepentiu-
AJIbHBIX yPABHEHUAX UCIIOJIb3YETCs Y2Ke BCTpeUYaBIIasiCs BBIIIE 3aIUCh

“qacranpounss(orobpaxenne(y uncio(y) f(y)) k x)”, upopucoebiBa-

d* f(x)

ok . OrBer mudepeHnUaIbHBIX YpaBHEHUI

€eMasd Ha IKpaHe KaK
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k-ro mopsaka NpeicTaBIsiecTd B BHJE IIapaMETPUYECKOrO OMUCAHUST
Jey.ep (- - .) OO TU3BIOHKINK TAKUX OMUCAHUN (B BBIPOXKJICHHDIX IIO-
cJIydasx JIJIMHA CBSA3BIBAIONICH IIPUCTABKH MOKET OBITH MEHbINe Kk HJIN
BOOOIIE OTCYTCTBOBATH KBAHTOP CYIIECTBOBaHUs:). Tak, Ha ypaBHe-

dx
BeT J.q(y(x) = —xIn(clnz + d) & uncmno(c) & aucno(d)) V 3.(y(x) =
cx & uuncio(c)).

Hue $3d2y7(2x) = < x d(a:) +y(x )) ( x dg:) +y(z )—x) BBIJIAETCS OT-

B cnyuae cucrembr tuddepeHnna bHbIX yPaBHEHUN TPUMEHSIETCS 11e-
JieBas yCTAHOBKa TOTO K€ THIIA, 9TO U B CJIyYae OJHOTO YPaBHCHUA —
IIPOCTO B CIIUCKE HEU3BECTHLIX YKa3bIBACTCA HECKOJIBbKO IIEPEMEHHBIX.

Ananurnyaeckasa reoMeTpud n JUHEHad aﬂre6pa.

leomeTpruyecKue 3a0a4n Ha BLIYUCICHNE, UCIOIL3YIONINE BEKTOPHYIO
anaredbpy JnbO HEMOCPEICTBEHHO CBA3aHHBIE C OTHICKAHUEM HEU3BECT-
HBIX BEKTOPOB, (POPMAJIUIYIOTCS AHAJOIMYIHO PACCMOTPEHHLIM BBIIIE
BBIYUCJIUTENBHBIM 3aadaM 110 reoMeTpun. HebosbImoe ucKIOUYeHe
3MIeCh COCTABJIAIOT 3aJa4i Ha pellleHNe YPaBHEHUIl B BEKTOPHBIX Olle-
panusix, (popMasim3yeMble TaK »Ke, Kak 3aJa9i Ha pelleHre ypaBHEeHMI
B aJeMeHTapHOM anarebpe. Ilpu mcnonabzoBanum B 3amade adUHHON
JinbO MPSIMOYTOJIBHOM CUCTEMBI KOOpAUHAT K B CIIMCOK €e MOCHIJIOK MO-
’)KeT ObITh 3aHeceno pasenctso K = (A, B,C) mbo K = (A, B,C, D),
BBOJIsiee obozHadenus A, B, C, D jjisg Hadaja KOOPIUHAT W KOHIOB
KOOPJAUHATHBIX BEKTOPOB. DTOT0 MOXKHO He JIeJIaTh, €CJId KaKUX-JIu00
HUHBIX ycaoBuil Ha Touku A, B,C, D B 3amade He HakjIaabiBaeTcs. Bo
BCAKOM CJiy4dae, IJId HpHNIOyFOHbHOﬁ CHUCTEMbI KOOpJAWHAT Tpe6yeTCﬂ
BBOJIUTH MOCBUIKY “nipsimkoop/( K )”. TIpusesem jBa npocThix mpumepa
3a/ia9 Ha KOOpJAWHATBI TOYEK. B HepBOﬁ N3 HUX U3BECTHBI KOOPJAWHA-
7ol (-4,2) TOUKH OKPYKHOCTH U KOOPAUHATHI (2,0) TOYKN ee KacaHus
C OCBIO abCITUCC TPSIMOYTOJILHON CUCTEMbI KOODJWHAT; HAWTU TPEOy-
eTCsl KOOPJAMHATHI [IEHTPa Opr}KHOCTI/I Ora 3a1a4a POPMAIU3YETCS

3

KaK 3a,£La‘Ia Ha ONHCAHWE C TEJsAMU “TIOJHBIN, “aBHOE”, “IpIMONOT-
Ber”, “yupoctuTs’, “on3”, “Hem3BecTHBIE X, “H3BeCTHo”. Ona umeeT 10-
couiku “npsimxoop(K)”, “K = (A, B, C)”, “kacarenbrasi(upsmasi(AB)
okpyxHocth(DE))”, “koopa(E,K) = (-4,2)", “F € upamas(AB)”,
“F € okpyxuoctb(DE)”, “koopa(F, K) = (2,0)”, “urannmerpust” u ycio-
Bue “x = xoopx(D, K)”. Bo Bropoii 3a/ja4e HyKHO HAHTH KOOP/MHATHI
[EeHTPA BIUCAHHON B TPEYTOJIbHUK OKPY’KHOCTHU, €CJIH U3BECTHBI KOOD/IU-
HATBI €r0 BEPIINH. 3/1eCh y7Ke He HyyKHO SIBHO BBOJUTH 0003HAYEHUS JIJIsT
TPONKM TOYEK, ONpPEIeAIONIUX CUCTEMY KOOpAUHAT. 1[oChLIKN 3a1a4m

nmetor B “rpeyrosbruk (ABC)”, “Brncana(okpykuocts(M N )bury-
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pa(mabop(ABC)))”, “npsimroopa(K)”, “koopn(A, K) = (9,2)”, “koopa(B,
K) = (0,20)", “koopu(C, K) = (-15,-10)", “ruranumerpust”.

Baaun Ha onpeie/ieHre TeOMETPUIECKOro MecTa ToYeK (hopMan3yroT-
csl B BUJIe 3aJ1a4 Ha IpeobpasoBanue. YCJIOBUEM TaKOil 3aaun CIy>KUT
Boipazkenue “kinacc(X P(X))”, rue P(X) — yciioBue Ha IPUHAJTIEXK-
HOCTBb TOYKH PACCMATPUBAEMOMY MHOXKECTBY (IIPOPHCOBBIBACTCST OHO KaK
setx P(X)). Bamaua umeer ey “yupocrurs’; “on3”, “kiaacc”; npuaem
HOCJIE/IHSIS TIeTh YKa3bIBAeT Ha HEOOXOMMOCTD IIPeodpa3oBaTh yCIOBHe
K BUJLY, HE UCIOJIb3YIONEeMy onucaresieil “kiracc’ u “orobpakenue’”. B
KavecTBe MpUMepa PACCMOTPHUM 3a/ady Ha HAXOXKJIEHUE TeOMeTpUYe-
CKOT'O MeCTa TOYEK, CyMMa KBaJIPATOB PACCTOSIHUI KOTOPBIX 10 JIBYX
3aJlaHHBIX ToueK A, B paBHa 2a2; IIPH 3TOM NMPEIIIOJIATACTCS H3BECTHBIM
paccrostaue 2¢ Mexk iy Toukamu A, B, u ¢ < a. ITocbuiku gannoil 3aa4m
cyTh: “=(A = B)”; “paccrosinne(AB) = 2¢”; “c < a”. YcioBue nveer
B “set x (Touka(X) & I(AX)? +1(BX)? = 24%)". Pemarens BhiTaeT
otser “okp(nonsiorpeska( B, A,1/2),v/a? — ¢?)”, T0 ecTb OKPYKHOCTD €
HEHTPOM B cepeuie otpeska AB u paaumycom v a? — ¢ (M. mogpasien
“3/1eMeHTapHast TeoMeTpust” TIaBbI 2).

B 3zamavax ma ypaBHEeHHUsS KPUBBIX U IIOBEPXHOCTEH Jjisi 0603HAYCHUS
ypPaBHEeHHUsI KPUBOH Jinb0 moBepxHOoCTH M UCIOJNB3yeTCs: 3allUCh BUJIA
“oopr(M K) = setyy(F(z,y) = 0 & uucio(zr) & uucmno(y))” mmbo
“xoopr(M K) = setyy.(F(x,y,z) =0 & ancno(z) & uncno(y) &

&umceno(z))”. B ciiydae KpuBoit B TPEXMEPHOM HMPOCTPAHCTBE BMECTO
oxuoro pasenctsa F(x,y,z) = 0 ucnosnbsytorest asa — Fi(z,y,2z) =
0 & Fy(z,y,z) = 0. B kadecTBe mpoCTOro IpuMepa TaKOH 3aJa-
9K IIPUBEJEM 3aJ1ady Ha HaxOoXKJeHue ypaBHeHusi cToponbl BC' Tpey-
rosbauka ABC, y KOTOpOro u3BecTHbI ypasHeHnusi cropon AB, AC
1 KOOpJAHWHATBI TOYKH IIepecedeHns BbICOT F HOCBI.HKI/I 3eCb UMeroT

2.

Bu: “rpeyronsuuk (ABC)”; “upsmroopa(K)”; “koopa(npsamas(AB)K)
= sty (z+3y—1 = 0 & uncmno(z) & aucio(y))”; “koopa(upamas(AC)K)
= setyy(3x + 5y — 6 = 0 & uncio(x) & «uncio(y))”; “HepreHIuKy-
nsipao(upsimasi( BE)

upsivasi(AC))”; “neprenuxymspro(upsmasi(AD )upsamas(BC))”; “F €
upsmasi(BC)”; “F € npsimasi(AD)”; “xoopa(F K) = (0,0)”. Ycnosue

sajaun - “z = xoop(npsmasi( BC)K)”; nesn — “nosnnbiit”, “asuoe”; “npsi-
on3”, “yupoctuts’, “HemsBecTHBIe z'. Permraress Bbigaer

7

MoitorBeT”, “

OTBeT “2 = Setyy (392 — 9y — 4 = 0 & uncno(x) & uaucio(y))

Psan samaa mo anaamTWdeckoif reOMETpHUHW CBSI3aH C OIpeIesIeHneM
B3aMMHOI'O PACIIOJIO0XKEHUST TPSAMBIX, TOYEK U IJIOCKocTei. st orm-
CaHMSI CIIOCODA TAKOTO PACIOJIOXKEHUSI B JIOTUIECKUI SI3BIK BBEIEHBI
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HECKOJIBKO CITEIIUAJIbHBIX MMPEINKATHBIX CHMBOJIOB M CHMBOJIOB KOH-
cranT. Tak, Ipu omMcaHny B3aMMHOI'O Pa3MeIeHusl JIBYX NpsiMbix A, B
UCIoyIb3yercst 3anuch “npenpsimbie(A B s)”, rie s — KoHCTaHTa st
KOHKPETHOIO THIIa pa3MeIleHns — ‘mepecekarTcs’, “mapaliae/ibHO”,
“pasubr’. Ecim B 3a/1a1e TpebyeTcs ONpeaenTb, MPU KAKUX YCIOBHU-
JX Ha ITapaMeTpbl ypaBHEHUI MMEET MECTO 3aJaHHbIA TUII B3aUMHO-
'O PacCIIOJIOXKEeHUsI, TO OHA (POPMATUIYETCS KaK 3a/1ada Ha OIMUCAHUE,
AMEIOIIAasl CBOMM YCJIOBHEM ODO3HAYEHHUE THUIIA PACIOJIOXKEHUsI U IIe-
Jm “mosHbI’, “npsimoitorBeT”, “pemaxiust’. Hampumep, nst onpemesie-
HHsI YCJIOBHUsI IIepecedeHns JIBYX IPsIMBIX, OJIHA U3 KOTOPBIX 3a1aHa
KAHOHUYECKUM ypaBHEHUEM, & JIpyras — IapaMeTpUIeCcKUM, CO3J1a-
ercs 3a7ada Ha onucanue ¢ nocbuikamu “IIpsimasi(P)”, “koopu(P, K)
= setyy(Az + By + C = 0 & uncno(x) & uncino(y))”, “Ilpsamas(Q)”,
“koopi(Q, K)= setyy(F(z = at +p & y = bt + ¢ & uncio(t)))” u
ycnosueMm “nsenpsivbie( P, (), nepecekatorcsi)”. Ha Hee Bbliaercst orBer

“~(aA+bB =0)".

3ajtaum Ha OIpeJie/ieHne BUia KPUBOil MO0 TOBEPXHOCTH BTOPOTO IO~
psAKA, 3aTAHHON CBOWM ypaBHEHHEM, (hOPMATU3IYIOTCS AHAJIOTHTHO
3aJla9aM Ha KaueCTBEHHOE MCC/Ie0BaHne BHjIa Tpadpuka MyHKIINN Bele-
CTBEHHOTO repeMenHoro. OHM MPEeICTAB/ISIFOTCS KaK 3a/1a91 Ha OIMCAHNE
¢ nesstMu “noJiHbIit”’, “saBHOE”, “‘mpsiMmoitorBer”, “ong”, “yrupocTuTs’, “Hens-
BecTHbIe F”) “uccienoBaTh’, K KOTOPBIM B CIydae KPUBBIX BTOPOIO
opsAIKa J00aBISETCA 1eIb “JIMHAs ), & B CAydae MOBEPXHOCTENH — IIeJIb
“auauriconsy’. YCJIOBUEM CJIIYKUT ypaBHEHUE UCCIeayeMoil KpuBoit F.
Permenne Takoit 3a1au1 TPOUCXOUT MyTEM BBIBOJIA CJIEJCTBUI B ee OJI0-
Ke aHaJIn3a, C 0TOOPOM U MEPEHECEHNEM B CIIMCOK YCJIOBHUI JIEMEHTOB
CTaHJIAPTHOM XapaKTepu3alun KpuBoii. B KadecTBe mpumMepa mpuBeeM
zafady ¢ ycaosueM “Koopi(E, K) = sety, (42 — y? — 162 — 6y + 3 =
0 & uncio(z) & aucio(y))” u noceuikoit “npsvkoops(K)”. Permarerns
BBIJIACT HA Hee OTBET (3a BBIYETOM MOBTOPHOI'O MEPENUChIBAHUS yPAaBHEe-
Hust KpuBoii): “runepboua(E)”, “kanonnukoop(Q, E)”, “Q = (A, B, C)”,
“oopi(4, K) = (2,-3)”, “koopa(B, K) = (3,-3),

“koopi(C, K) = (2,-2)", “munmasinonyocs(FE) = 27, “neiicteronyocs(E)
= 17, “koopi(E, Q) = setyy (42 — y? — 4 = 0 & uncino(x) & uncio(y))”.

st MaTpuIr B 3a7avdaX UCIHOJIB3yeTCsI JBa TUlla obosHadeHuii. Kcn
MaTpuia uMeeT PUKCUPOBAHHBIN MTOPSJIOK 7, TO OHA 3aJIACTCS ABHBIM
[epevrCIIeHHeM CBOUX 3JIEMEHTOB, IIPH IIOMOIIMU BbIPAYKEHNUsT “CTPOKH(
nabop( A4y ...A,))", tae A; — Boipakenue Bujia “Habop (a1 ... ain)",
3ajaorree -10 cTpoky. PaKTUIeCKH PU STOM MATPUIA BBOIUTCS U
IIPOPUCOBBIBAETCS HA dKpaHe B OOBIYHON 3amucu. Ecim ke mOpsiIoK

MaTpHUIIbl — IIE€pEeMEHHas BeJIMIMHa, TO OHa 3a/1a€TCs BbIpaKEHUEM BU-
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na “orobpaxkenne(ij u(npunamiexut(i Homepa(l n))upuHaexuT(j
unomepa(l n))) a(i,j))”. B oboux ciayuasix pemniaresib pacCMaTPUBAET
MaTpuIly Kak (DYHKIUIO OT JBYX [T€PEMEHHbIX, OIPEIEJIeHHbIX Ha Ha-
YaJbHOM OTPE3Ke HATYPAJbHOIO Psijia, W IPUMEHsieT pu pabore ¢
Hell Bce MPHEMBbI, KOTOPbIE CBS3aHBI ¢ TAKMMU (DYHKIUAMA (HAIPU-
Mep, 1ipu paciudposke 3anucu “suadenue (M (i,7))”, tne M — siBHO
saganHas Marpuna). OOBIMHO UpH 3aJaHun MaTpull “obrero Buma”
HPUXOUTCS UCIIOIB30BATH MHOIO3TAsKHbBIE YCJIOBHBIE BBIPAYKEHHUSI, OTIPe-
JAeJIAr0mue JIJigd Pa3JInIHbIX qacTei MaTpPUIIbI pa3/JINIHbIC aHaJIUTUIe-
CKMe 3aBHCHMOCTH 3JIEMEHTOB OT WX HOMEPOB. B KadecTBe npumepa
npuBeJIeM 3a/ia9y Ha BBIYMUCJICHHE OIIPpEAEJIUTE A MAaTPUIIbI 1-T'O I10-
PSJIKa, Y KOTOPOI HaJi TJIABHON JIMArOHAJBIO PACIIOJIOXKEHbI dJIeMeH-
THI, PABHBIE HOMEPY CTOJIONA; MO STON JIMATOHAJBIO — DPaBHBIE HO-
Mepy CTOJIONA, B3ATOMY C MUHYCOM; JIEBBI BEPXHUI JIEMEHT DaBeH
1, a nmpouune snemenTsl paBubl (. YcjoBue 3Toil 3a/atdu Ha Ipeodpa-
30BaHMe UMeeT BUJL “OmpeesunTesb( orobpakenne(ij u(mpuHaeRuT (i
Homepa(l n))upunagexur (j wHomepa(l n))) Bapumanr(i < j j
Bapuant(j < i —j Bapumanr(i =1 1 0)))))”. Exuncreennas nocblika
zafaun — “Harypasbaoe(n)”; nesmn — “yupocturs’, “on3”. Pemaresnn
BBLIAET oTBeT n!l.

B zagagax Ha HaxoxKJeHUEe COOCTBEHHBLIX 3HAYEHUN W COOCTBEHHBIX BEK-
TOPOB ycjioBUst UMeroT Bu/I “‘coberBanadenne( A, z,y)”, “‘coberBexrop(A,
x, z)". 3uech Mmarpuna A 3a1a€TCsl pABEHCTBOM, IIOMEIIAEMbIM B [OCBLI-
KU 33J1a4W; T, Y, 2 — Heu3BecTHbIe 3aa4u. Hamomuum (cMm. riasy 2),
9TO T — COOCTBEHHOE 3HAYMEHWE; | — ero KPaTHOCTh; 2 — COOCTBEH-
HBII BEKTOP, OTBEYAIOIINI TAHHOMY COOCTBEHHOMY 3HAUeHUIO. B oTBeTe
CO6CTB€HHbIﬁ BEKTOD 2 OIINCBhIBACTCdA KaK JIEMEHT MHOXKECTBa JINHEe-
HBIX KOMOWHAIMI HEKOTOPOTO CIHCKa BEKTOPOB. [Ipumep — 3amada ¢

IIOCBIJIKOI

1 1 1
1 -1 -1
-1 1 -1
-1 -1 1

—_ = =

7 YKa3aHHBIME BBIIIE JABYMsI yCJIoBusiMHU. Ha Hee BbIIaeTCst OTBET, CO-
CTOAIIUI U3 JIBYX IOJICTTyYa€B:

—1

1
x = -2,y =1, z € tuuKkoMObUHAIINN 1 ;
1
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x =2,y = 3, z € IMHKOMOUHAINN

_ o O =
O = O =
OO ==

Bajaun Ha IPeodbPa30BAHUE HOJIUHOMUAILHON MATPUILI K HOPMAJIb-
HOI JraroHaJIbHON dopMe U Ha MPUBEIEHUE MATPUILI K XKOPIAAHOBOM
HOPMAJIBbHOM (popMe CYyTh 3aJa4di Ha ONUCAHUE C YCJIOBUIMU ‘KaHO-
amamarpuna( A, k, x)” u “xopudopma(A, x,y)” coorBercTBeHHO. 311€CH
A — gBHO 3ajJilaBaeMasi B YCJIOBUH 3aJIa4i MaTpUIla; k — IepeMeHHasl,
OTHOCUTEIHBHO KOTOPOH PACCMATPUBAIOTCH MHOTOUJIEHBI — 3JIEMEHTHI
MaTpuilbl A. © — HEU3BECTHAsI, 3HAUYEHUEM KOTOPOU CJIIY?KUT Pe3yJib-
TaT HPUBEIEHUS MATPHUIBI K COOTBETCTBYIOIIEMY BU/JLY; Y — HEU3BECT-
Hasi, ONPEJIEISIONIAs MATPHUILY, IIPUBOJSIILYI0 UCXOTHYIO K YKOPIAHOBOMI

=97 79

dopme. Hemn 3agaan cytsb “mosnbiit’; “asHoe”, “mpsmoitorBer”’, “0a3”,

“yupocrurs”, “HensBectHble ' (b0 “HensBecTHBIE TY).

3.2. 3aJavYHUK JIOTMYECKOII CUCTEMBbI

OruaBjieHue 3aJa4HUKa

B cucreme mmeercst cOOpHUK 3aJia9, B KOTOPOM COXPAHSIIOTCS (JJIsT HYZK /1
TECTUPOBAHUS U PEryJIMPOBKU) PACCMATPUBABIIUECS [IPU OOYYEHUU 3a1a-
qn JiubO BBOJSITCS HOBBIE 3aJ[adi. DTOT COOPHUK CHAOYKEH IPEBOBUHBIM
orJIaBJIeHUEM, pa3bUBAIONIUM €ro Ha pas/elibl, MoJApa3/iesibl, u T.10. Bxom B
OTJIABJICHUE 3a]aXTHUKA OCYIIECTBIIACTCS U3 TJIABHOTO MEHIO [IPU HAXKATUU KJa-
B “3” (37ech U j1ajiee, ecyim He OTOBOPEHO 0c000, Bce OYKBEHHBbIE HA3BAHMUS
KJIABUIIl — PYCCKUE) JTMOO0 HAYKATUY JIEBOI KHOIIKU MBIIIU HA IIyHKTE MEHIO
“OrnaBnenue 3agaganka’. [locsie sToro nponcxoauT mepexos K TOMy IIyHKTY
OIJIABJIEHUSI, C KOTOPBHIM Bejach paboTa IpU MPEbIAyIneM TpeObIBAHUU B
3asaqdnuke. [lepexom Mex/ 1y MyHKTaMU OIVIABJIEHUS BBIIIOJIHSAETCS C TIOMOIIHIO
KJIABUII Kypcopa: HakKaTwhe KJABUIIU “KypPCOp BJIEBO” MPUBOIUT K IIEPEXOILY
B HaJIpa3/ieJl TEKYIero paszesia; KJAaBUId “Kypcop BBepx u “Kypcop BHu3”
[O3BOJIAIOT BBIOUPATH TEKYINUIN IIyHKT B TEKYIIEM pa3jielie; KJIaBUIla “Kypcop
BIPaBO’ MPHUBOJUT K IIPOCMOTPY COMEPKUMOrO TEKyIIero nmyukra. s ycko-
PEHHOI0 BBIOOpA IIYHKTA MOXKHO UCIOJIB30BATH KYPCOP MBIIIN: HAXKATHE JICBOU
KJIABUIITU HA BHIODAHHOM IIyHKTE IPUBOJUT K IIePEX0/ly BHYTPb 9TOrO IIYHKTA;
HakaTue (B JI000OM MecTe) MpaBoil KJIABHIIN MBI — K BO3BPAIIECHUIO B
naapazzes. [IyHKTbI KaXKJI0ro paszesia IPOHYMEPOBAHbBI, IPUYEM €CJIM ITYHKT
COOTBETCTBYET BXOJ/Y B IOJpAa3Jes, TO IIOCJe ero HOMePa CTOUT 3aKPbIBAIO-
mas cKoOKa, ecJid 2Ke IIYHKT COOTBETCTBYET OTACILHON 3ajatue 3aavHNKa,
TO TI0CJIE €0 HOMEPa CTOUT TOoYKa. V3 j1ob0ro myHKTa OrJIaBjaeHusi MOXKHO
BEPHYTHCs K IJIABHOMY MeH!0, HaxkaB kjasuimry “End”. [IyHKTBE KOpHEBOTO
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pasmena uMeroT HaspaHus ‘Jluckpernas maremaruka’, “Asiredpa MHOXKeCTB”,
“QuiemenTapHast ajaredbpa’; “DiementapHasi reomerpust’, ‘Maremarudeckuii
anaus”, “Jluddepennuaibable ypasaeHust’, “AHaIuTHIeCKass reoMeTpust’, 1

Ap-

OrytaBiieHne 3aJa9HNKa OPraHU30BAHO TAKUM 00Pa30M, UTO BCE €0 KOHIIEBBIE
[YHKTBI (COOTBETCTBYIOIINE OT/EJIbHBIM 3a/1a4aM) COOPAHbI B CIEIHAbHbBIE
KOHIIEBBIE pa3jiesibl. Bee MyHKTBI TAKOIO KOHIIEBOI'O pas3jiesia — TOJIBKO KOH-
uesBble. OOBIYHO B KOHIIEBOM Paselie MePeUrC/ISIOTCI TOJILKO HOMepa 3a1aM,
[0CJIe KOTOPBIX CTOAT TpU THpe. [Ipoune (HEKOHIEBbIE) IIYHKTHI OTJIABJICHUST
HUMEIOT TEKCTOBbIE [I0I3ar0I0BKH. B npuHImiIe, ¢ JII0ObIM Iy HKTOM OlJIABJICHMS
(KOHHGBBIM .HI/I6O HeKOHL[eBbIM) MOXKHO CBA3aThb IIPOU3BOJIBHBIE TEKCTOBBLIC
npumedanus. st 9Toro JoCTaTovHO BHIOPATL HYKHBIA IIyHKT M HaXKaTb
kaasuiry “p”’  (pyc.) — BO3HHKAET KypCOp TEKCTOBOIO peJakTopa (0cobeH-
HOCTU TEKCTOBOI'O PEIAKTOpa PeIIaTesist — CM. B IMOCAEAYIONINX pa3aesiax,
HoCBsIIeHHbIX ero unrepdeiicy). [Tocse 3aBepinenus pejakTupoBanus (OHO
npoucxoauT 1o Haxkatuu “Enter”) coxpaHsiercsi n3MeHeHHbBIH TEKCT IyHKTA.

Ilocye BBIOOpaA TEKYIIIEro KOHIIEBOIO IIyHKTA U HAXKATHUA KJIABUIIH “KypPCOp
BIIPABO’ IIPOUCXOJIUT TEPEXOJT K IIPOCMOTPY 3aJ[a9dH ITOr0 IMMyHKTa. Bee 3ajiaqn
OJIHOI'O U TOI'O YK€ KOHIIEBOI'O Pa3jielia COeIMHEHbI IIPU TAKOM IIPOCMOTPE B
omHy “JIeHTY”, KOTOPYIO MOXKHO NPOKPYYIUBATH BBEPX U BHU3 IIPU ITOMOIIIN
kJraBuil “Kypcop BBepx - Buu3” u “Page Up - Down”, He BbIXo/st 06paTHO B
ornapienne 3agadnnka. OHa 3a/1a9a OTHEIsIeTCs Ha 3TOi “JIeHTe” OT JPyroii
CILJIOIIHOM MOpU30HTAJIBHON JnHKe. KpoMe yKa3aHHBIX BBIIIE, IIPU IIPOCMOTPE
3aJ1a9 OJIHOTO KOHIIEBOT'O pazjesia yI00HO ucrob3oBarh Kiasuim “Ctr-Page
Up” u “Ctr-Page Down”. IlepBast 3 HUX O3BOJISIET MEPEXOIUTH K ITPOCMOTPY
HayaJja IpeablayIneil 3a1a9u, Bropas — K IIPOCMOTPY HadaJia CJIeLyIomei
3a/1a90.

HpOCMOTp 3aJaY 1 OCHOBHBbIE OIlepallvi Had 3aJavYaMu

O6.HaCTb MeKAYy I'OPpU30OHTAJIbHBIMU JIMHUAMU, OrPAHUYIUBAIOIIUMU OITUCAHUE
3ajia4n (Jy1st mocsieTHell 33191 HUZKHsAsE JIMHUST OTCYTCTBYET ), HA3BIBACTCS 110~
JIEM 3aJIa9d. DJIEMEHTHI 3829l PA3MEIAI0TCS B ee [MoJIe CJIEAYONIM 00Pa30M.
Bragasie nayT mocbuiku 3amadn. 3aTeM pacloiaraeTcs TeKCT-QOPMYJIbHbIIM
9JIEMEHT, 3a/IaM0IIUil 1IeJIeBYI0 yCTaHOBKY 3aja4n. lasee (Kpome 3aj1a4 Ha UC-
cJleJIOBaHKe) UJIyT YCJIOBHsI 33a491 (B CIydae 3aJad Ha JOKA3aTebCTBO JI60
npeobpaszoBaHue — eJIUHCTBeHHOe yesoBue). Ecmu 3ajiada panee Oblia pereHa
CHCTEMOIi, TO B KOHIIE pacIojiaraeTcsl HaiileHHbI Ha Hee oTBeT. 3ajada 1o
reOMETPHUH MOXKET OBITh COIIPOBOXKIEHA Y€PTEXKOM, KOTOPBIN Pa3MeIaeTcsl 10
€€ IIOCBIJIOK. ECHI/I 3alava He nMeeT HEBBIPDO2KICHHBIX ITOCBIJIOK (OT.HI/ILIHBIX
OT KOHCTAHTBI “UCTHHA’ M MPOCTEHINNX yKasaTesell Ha THIIbI 3HAYeHUN 1mepe-
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MGHHI)IX), TO IIeJIEBad YCTaHOBKa pa3MEIIacTCd HEIIOCPEACTBEHHO B HaYaJle
110JI.

B HekoTOpBIX paszjiesax (Teopusi BEpOATHOCTER, 31eMeHTapHast (hbusnka, KoMou-
HATOPUKA) JIOTHYIeCKast (POPMATH3AINST TEKCTA 381891 BBITJIS AT TPOMO3/IKO I
TpyaHa i BocupuaTusd. [losToMy B peraresie mperycMOTPeHa BO3MOXKHOCTD
COXPAHATH TAKXKe MCXOHBIN TEeKCT 3aja4u. Eciau 3ToT TeKCT ObLII COXPAHEH,
U [pU IPOCMOTPE 3aaY1 HAYKUMAETCsT KJIABUIIA “H’, TO TEKCT MOSBJISIETCS
Ha skpane. JanHas omeparust aipecyeTcs TOi 3a1ade, K KOTOPOH OTHOCHTCS
BEePXHsS M3 UMEIONINXCH Ha SKPAHE OTIEJISIONNX TOPU30HTAIbHBIX JITHUIA.
YTo6bI BEepHYTHCSA K MPOCMOTPY (POPMAJBLHON BEpCHUU YCIOBUS, HAKUMA-
erca “End” man “Esc”. Ilpn naxkarwm kiapumm “H’ (popMaIbHAA 3aIUCh
3aa9u IporaaaeT ¢ skpana. [loaromy Gosiee yaoOHBIM JIJis €€ COTIOCTABICHIUS
C UCXOIHBIM TEKCTOM 3aJIa9l SBJISETCH JIPYTONl PEXKUM, BKJIOYAEMBIH IpU
Ha)KaTUU Ha KJIABUINY “+~ WU BHIOOpE B BepXHEM MeHIo myHkTa “+. Torma
B HI2KHEHl 9acTH 9KpaHa BO3HUKAET BbIJIEJIEHHBIH IOJIYyObIM I[BETOM TEKCT
3asaqu. Kak U BBIIIE, OH OTHOCUTCS K 3aJade, OIPeJiesiseMOoil M0 BepxHei
rOPU30HTAJIBHOM JIMHUK Ha dKpaHe. /lajiee MOXKHO BBIOJIHATD [IPOU3BOJIHHYIO
HMPOKPYTKY — 9TOT TEKCT OYIET COXPAHATHCS 0 HAXKATHUS KJABHUINU IPOOEJa.

Yrob6bl ymobHee OBLIO aHAJIU3UPOBATL JIOTHYECKYIO (POPMAIUBAINAIO 3313~
91, MOYKHO HMCIOJIb30BATH CIIEIUAJIbLHBIN PEXKUM IPOCMOTPA, IIPU KOTOPOM
Ha S5KpaH OyIyT BBIBOAUTHCS IOFCHEHUA K BCTPEUAIONIUMCA B (DOPMYyJIax
MOHATHSM. [JIst Tepexojia B 3TOT PEXKUM JIOCTATOYHO HaXKaTh KJIaBHIILY 77
60 BHIOPATH B BEpXHEM MeHIO MyHKT “7”. YTOOBI MOJyYIUTh MOSICHEHUST K
KAKOMY-JTHOO0 TOHATHUIO, HY?KHO ITOMECTUTb Ha, HETO KYyPCOP MBIIIN U HAXKATD
JIeBYI0 KHOTKY. [losicHeHUsT TPOPHUCOBBIBAIOTCS TOJIYOBIM ITBETOM B HHUKHEIH
JacTH KpaHa ¥ NCUe3aI0T IIPU HAXKATUM JII000# Kirapuinu. UToObI BBITOIHITE
OTHMCBHIBaEMbIE JaJiee OTePaIllny HaJl 3a1adaMi, CBSI3aHHBIE C BbIJICJICHIEM UX
9JIEMEHTOB, CJIAYT CHAYAJA BBIMTH U3 PEYKUM IIPOCMOTPA MOSICHEHUH, JIJIsd
9ero HakKaTh KJIABUIILY IIpobesia.

HezaBucumo oT pexkmma mpoCMOTpa HMOsICHEHUH K 3a/1a4e, MOYKHO BXOIUTD
B OIJIABJICHUE JIOTHYECKOI'O sI3bIKa CUCTEMBI U3 IMPOU3BOJILHOIO OrJIaBJICHUS
b0 n3 0OIIero MpocMOTpa CIIMCKa 3a1a49. [IjIst 3Toro JocTaTrovHo HasKaTh
kiapuiry F2.

CyIecTByIOT pas3jindHble PEXKUMBI IIPOPUCOBKH 3aja4u. [lo ymosdanuio,
3aJ1a9U TPOPUCOBBIBAIOTCS C TIOMOIIBIO CTAHIAPTHON MaTeMATHIeCKOM 3aIiucu
U C IPOIYCKOM PsA/a IPOCTEHUIINX MMOCBUIOK M yCaoBuil. UTOOBI mepeiTu K
pexkuMy, B KOTOPOM WCIIOJIb3YETCsl BHYTPEHHUN JIOPUUEeCKUH sA3bIK (Js1aiee
HA3BIBAEMOMY CKOOOYHOII 3alnchio), HaxKuMaeTcst Kiaasuiia “Ctr-c”’; ona xe
BO3BpaIaeT 0OPATHO B PEXKUM CTAHIAPTHON MaTeMaTUIeCKOn 3amnucu. st
[epexo/ia B PEXKUM IIOJIHOIO ITPOCMOTPA TOCBUIOK U YCJIOBUIM M BBIXOJA U3
9TOI0 PeXKMMAa CJIYKUT KJIABUINA “bI’.
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JL71st BBITIOSTHEHUST PA3JIMYHBIX OIEPAIUil ¢ 3a/a9eil U ee JeMeHTaMU BbITIOJI-
HsIeTCsT BBIOOD 3a/1a1u JIM0OO ee 3JIEMEHTOB C MOMOIIBIO MbBIH. Kypcop MbImm
[TO/IBOJUTCSI K BBIOMPAEMOMY 9JIEMEHTY JINOO ITOMEIIAeTCs B I10JIe BEIOMPaeMOit
3ajaqu. [Ipu BeIiOOpe sj1eMeHTa 3a/1a91 HAXKUMAETCs JieBasl KJIABUIIA MBbIIIIH,
IIPX BBIOOpE Beell 3a1aun — mpaBasi. UToObI IIPOM30IIE BLIOOD 3a a9, Ha,
SKpaHe 00s13aTeJIbHO JIOJIKHA OBITh IPOPUCOBAHA €€ BEPXHSIS OTIEJISIOIIAsT
JinHUs. BRIOpaHHBIN 9/IeMEHT IepeKpaIlnBaeTCs B roryooit neetr. UTobbl oTMe-
HUTH BBIOOD 9JIEMEHTA, BBIMOJIHSETCsI TIOBTOPHO TAKOE YKe HAXKATHE KJIABHUIIN
Mbltu. Eciin Hy»KHO OTMEHHUTD BBIOOD CPa3y BCEX BHIOPAHHBIX HA TEKYIIUI MO-
MEHT JIEMEHTOB U 3a/1a1, HaXKMMAEeTCs KjaBuiia mpobesa. MoKHO BbIIEISITH
HE TOJIBKO OTJEJIBHYIO MOCHIIKY JINOO YCJIOBUE 33891, HO U ee (pparMedt. st
9TOro, Cpaldy MOCJe BhIJEJEHUS TOChIIKHU JIMOO0 ycjioBus F', ciie/lyeT HaXKaTh
KJaBuIry “Kypcop Bipaso’. Torma Gyuer BblieseH (mepekpalieH B royooii
1Ber) mepsblii onepan F. Jlaree Kiapumamu “Kypcop BIPaBo - Kypcop BJIeBo”
MOZKHO II€PeXOIUTh OT OllepaHJa K OllepaH 1y Ha OAHOM YPOBHE; KJaBUIIEH
“Kypcop BHI3  — IEPeXOanTh K MOJ0IEePAaHIaM TeKYIIEero Ooepania; KIaBUIIe
“Kypcop BBepx’ — BO3BpalllaTbCsi K Hajonepanty. Haxarue jiro60il KiiaBu-
U, OTJINYHON OT KJIABUII KypPCOPa, 3aBePIIAET JAHHBII PEYKUM BbIJI€JIEHU
dparmenTa.

Ilepeuncaum HEKOTOPBIE OIEPAINN, KOTOPhIE MOXKHO COBEPIIATH IIOCJIE BbI-
JejeHnd TepMa 3agadu. [Ipexie Bcero, HaxkaThe KJIABHUINN “‘C’ MO3BOJISIET
[IEPEXOIUTH OT CTAHIAPTHON MATEeMaTUIECKON 3aIlucu 9TOr0 TepMa K CKOOOU-
Hoit m obparno. IIpn naxkarun kirasumm “Enter”, BKrogaeTcst pe?KuM BCTABKH
GbOpMYIBLHBIM PEIAKTOPOM HOBOTO T€pMa 3aJ[a"U HEIIOCPEJICTBEHHO IIEPe/I
BBIJICJICHHBIM TEPMOM (€CJIH OH PACIIOJIATaeTCsl 0 IEJIEBOH yCTAHOBKHU, TO
CTAHOBUTCs MOCBUIKOM 3a/1a49u, ecjm mocjie — ycjaopueM). Huxe Gymyr npuse-
JIEHbI OCHOBHBIE ITPABUJIA MCIIOJIB30Banus GOPMYIHLHOIO PEJAKTOPa IIPU BBOJIE
9JIEMEHTOB 3a/1a49u. K/ Hy»KHO BCTaBUTH HOBBII TEPM II€PE]l BbIIE/IEHHBIM
TEPMOM C IIOMOIIIBIO TEKCTOBOTO PeJaKTopa (TO ecTh B CKOOOYHOI 3a1ucn),
To HaxkuMaercs kiaasuria “T” (pycck.). st usamenenus: panee HaGpaHHOTO
TepMa UMEeTCs TP BO3MOXKHOCTH. [lepBas n3 HUX — HCIOIB30BAHUE TEKCTO-
BOT'O peJIaKTOpPa Jijisi PabOTHI ¢ TEKCTOM CKODOYHOI 3arucu 31oro repma. s
BX0/la B 910T pexkuM Haxkumaercs “Ctr-1” (T — pycck.). Bropas — ucnosb-
30BaHuEe (GOPMYJILHOTO PEIaKTOpa JJjis IOBTOPHOTO HabOpa HOBOI Bepcuu
Tepma. HoBas Bepcust HabupaeTcst HEITOCPEICTBEHHO IO, CTapoil, KoTopas BO
BpeMsi HabOpa COXPAaHSETCs, a 3aTeM yjajsercs. s Bxojia B 9TOT PeXKuM
ucnosb3yercs “Ctr-¢”. Hakonen, MoxKHO BoiiTH B POPMYJILHBIN peIakTop
JUIS TIPOJIOJIKeHsT Habopa BbIJIEJIEHHOTO TepMa, HadrHasi ¢ ero Koura. 11pn
HeobOxoumocTu (ucnosb3yst Backspace) 3/1echb MOXKHO CHaYaJIa UCKJIIOUUTD
4acTh paHee HAOPAHHBIX IIOCJEJHUX CUMBOJIOB, a 3aTeM J00aBUTH HOBBIE.
st Bxo/ia B Takoii pexkuM Haxkumaercst “d”. Yarre Bcero jijist m3MeHEHUsT
paHee BBEJIEHHOI'O TepMa IIPUMEHsIeTCsI [IePBbIil pexkuM (CKODOUHOM 3armcn),
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TaK KaK OH IO3BOJIsIeT BHOCUTHL M3MEHEHUs B JIIOOOM MecTe TeKCTa. ITOObI
VIAJIUTD BBLIEJEHHBIN 3JIeMEeHT 3a/1a9u, HaxkuMaercs Kiapuiia “Ctr-Del”. Ec-
Ji ObLITa BBIIEJIEHa BCs 3aada, To Haxkarne “Ctr-Del” ymasster Bcio 3amgaqdy
IEeJINKOM. BBIJIeIeHHy 0 33121y MOXKHO CKOIIMPOBATh HarKaTUEM KJIABHUIIHU “K’
(pycck.). Ecam BbliesieHa TOIBKO O/iHA 3ajada, TO KOS PACIIOIAraeTcs B
KOHIIE TEKYIIEro CIICKA 3329 (T.e. TeKYIIero KOHIEBOIO Pa3Jiesia OrJIaBIeHus]
3aJladHrKa). Kcim Hy?KHO pasMeCcTHTh 9Ty KOIUIO IIepe]] HEKOTOPOil paHee
BBEJICHHOIT 3a/1aueii crucKa (TeKyIero Jimbo OTHOCSIIErocs K JIPYroMy pasjie-
JIy), TO Tepe]| HasKaThueM KJIABUIIK “K’ BbIIEJISETCs TaKKe MOCJIe HsIsl 3a/1a4a.
Yr00bI HCKIIOYNTH U3 3aJa9HNKa paHee HalIeHHbIH Ha BBIACJICHHYIO 3a1a9dy
oTBer, HaXxumaercst Kiapuia “Ctr-F4”. Boiae/leHHbBI TepM 381249l MOYKHO
CKOIIMPOBATD, BBIJAEINB IPEABAPUTEILHO TOT TEPM, IEPE KOTOPHIM HY2KHO
[IOMECTUTH KOIUIO (€C/IH ee Hy?KHO OMECTUTH B KOHEII CIIUCKA MOCBLIOK JIHOO
CITHCKA YCJIOBHIA, TO BBIJIEJISIETCS BCs 3a/1a4a) U HaXKaB 3areM Kiasuity “Insert”.
AHajorugHbIM 00pa30M MOXKHO ITEPEHECTHU BbIJIEJIEHHBI TepM Ha HOBOE MECTO;

Jutst 9Toro ciry)kuT kKiasuria ‘Ctr-Insert”.

Ecan BeIAEINTHL HECKOTBKO TEPMOB JIMOO pparMeHTOB TEPMOB 3aa4M, TO UX
MOXKHO HCIIOJIG30BATh IpU HAOOPE HOBLIX TEPMOB (POPMYIBHBIM PEIAKTOPOM.
C‘HeﬂyeT JINIIBb 3aIlIOMHUTDL IMOPAJOK, B KOTOPOM OHM BBLIJCJIAIINCH. EC.HI/I B
pexxkume (hpOpMyIbHOIO peJakTopa HaxkaTh cHadasa “Insert”, a 3arem HOMeEp
(naumHast ¢ 1 u He Gosiee 9) BBIJEJIEHHOIO YKa3aHHBIM 06pa30M TepMma, TO
POU30MIET aBTOMATUYIECKAsl BCTABKA €ro B HAOHMPAEMLI TepM HauMHas C
TeKyImeil rmo3unuu. Takyio BCTABKY 3aJaHHOINO TepMa B IIpolecce Habopa
MOXKHO BBIIOJIHATH MHOTOKPATHO.

3.3. BBoa HOBOII 3aga4yu B 3aJJadHUKE

BBox HOBO#T 3a1a9u B 3a1aHNKe WHAIUAPYETCS OJHUM U3 JIBYX CIIOCOOOB.
IlepBblif U3 HUX COCTOUT B TOM, YTOOBI MEPENHTH B KOHEIl IPOCMATPUBAEMOIO
CIIMCKA 33J1a7 ¥ HayKaTh KJABHIMY “3” (ecm HyKHO BBECTH HOBYIO 3a/ady
epej; paHee BBEJIEHHOM, TO CHaYa I BBIJIEISETCS IMOCASTHSIA 3a/1a9a, a 3aTeM
nHaxkumaercs “3”). Tora Bo3HUKaeT HOBasi TOPU3OHTAIbHASI JIMHKSI, KOTOPAsI
SABJIFETCSI IIEPBBIM 9JIEMEHTOM HOBOM 3aja4n. BTopoil crmocob HadaTh BBOI,
HOBOU 3a/[a4U — BLIUTU U3 HPOCMOTPA CHUCKA 3aJ1a4 B KOHIIECBOI pasiesa
OTJIABJICHUST 33/ IaTHIKA, COOTBETCTBYIOIINI JAHHOMY CIIMCKY, ¥ BBECTH HOBBII
€r0 KOHIIEBOH IIYHKT, KOTOPBIA aBTOMATUYECKN CTAHOBUTCS 3arOTOBKON HO-
BOIf 3aadu. Ecan 5TOT mMyHKT BBOAUTCA B KOHIIE pas3jesa, TO HaXKIMAaeTCsd
kyaBuia “k” (PyCccK.); ec/i e ero Hy?KHO BBECTHU Iepe]] HEKOTOPBIM JIPYTUM
IyHKTOM, TO IIPOMCXOJHUT BBIOOD TOC/IEAHero (KIaBUIIaMH “KypCOp BBEPX-
suu3”) u Hakumaercs “K”. TIpu Bxojie B ClIMCOK 3a71a4 4€pe3 HOBBIN KOHIIEBOI
IIYHKT OIJIABJIEHUS IOTaIaeM Ha HadaJI0 HOBOM 3a/a41, KOTOPOe COCTOUT W3

€IUHCTBEHHOI'O €€ dJIeMeHTa — BerHefI I‘OpHSOHTaJIbHOfI OT,H,eJIHIOH.LefI JIMHUU.
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Ecin HOBast 381848 BBOAUTCS ITepel paHee BBEACHHON HaXKaTueM KJIaBUIIH 37,

TO OHa aBTOMATUYECKU IIPU 3TOM BBIJIC/IACTCHA (ee BEPXHAA JINHUA OKPallleHa
B roJ1y0oii 11BeT).

[Tocite Toro, Kak BBeJIEHA BEPXHsISI OTEJISIIOIIAS JIMHUS 31891, MOXKHO [Iepe-
XOJUTDH K BBOJY IOCBLIOK, YCJIOBUH U IIEJIEBOIl yCTAHOBKY 331a4u. B npunmme,
UX JIOIYCTUMO HAOUPATh B IIPOU3BOJIBHON MOC/IEI0OBATEILHOCTH. PerkoMeH-
AYEMBIM ABJIAETCA CHeILyIOH.IHﬁ IOPAIOK, IIPU KOTOPOM YyMEHBbHIIAETCA IHUCJIO
orepaluii ¢ KJIaBUATypOii: cHAYA A BBOJATCS TTOCHLUIKI 3a[a9H, 3aTEM I1e/IeBast
YCTAHOBKa, U B KOHIle — yciioBue (ycsosusi). Jeprex reomerpudeckoii 3a1a4u
0OBIYHO BBOJUTCS B IOCJIEIHIOI OYepeb JIT00 POPMUPYETCsT AaBTOMATHIECKH
(myTeMm HaxkaTust Kiasuimm “Y”), XoTst MOKHO HAYMHATH BBOJ 33/[a4H M HEIIO-
CPEJCTBEHHO ¢ deprexka. st BBo/Ia ogepe Hol MOChLIKN HaxkuMmaercs “Enter”
— aT06bl BoiiTu B hOpMyJIbHBI pegakTop, — Jubo “T” (pycck.) — 4To0bI
BOWTH B TEKCTOBBII peakTOp (IOC/IeHee BBIIOTHACTCS JIUIh B UCKIIIOIN-
TEJILHBIX CJIyUasX, €CJIU JJisd PACCMATPUBAEMBIX JIOTUIECKUX CHMBOJIOB €IIle
He obecriedeHa UX MPOpHCcoBKa (hOPMYJIBHBIM PEIAKTOPOM). BeIpoK neHubIe
MOCBIJIKY, YKA3BIBAIOIINE TUIl 3HAYCHUN TEPEMEHHBIX JTHOO HEOOXOAUMBIE JIJIst
yKa3aHus 00JIaCTH JIOIYCTUMBIX 3HAYEHUIT, BBOJUTEL BOODIE HE HY?KHO — OHU
CO3JIAIOTCsl PeIaTesieM aBTOMAaTUIecKu (KpoMe CJIydaeB, KOrjia THI 3HAYCHUsI
HepeMeHHOﬁ He ITOJICKa3bIBaCTCsA BbBIPpaKEHUAMUN U3 OIIMCaHUsA 3aJa91, B KO-
TOPBIX 9Ta [epeMeHHast Becrpedaercst). 11o okoHuaHum BBOja MOCHUIOK (ec/Iu
[IOCBIJIOK HET, TO CPa3y Ke) HaunHaeTcsi (OPMUPOBAHUE TIEIEBOI YCTAHOBKY
3ajia4un. 3/1eCb UMEETCs JIBa PEXKUMa, — C UCIOJb30BAHUEM OIJIABJIEHUS TU-
OB IEJIEBBIX YCTAHOBOK U IIyTEM HEIOCPEJICTBEHHOINO HADOPA MEpevHs Iejei
TEKCTOBBIM PEIAKTOPOM. PeKOMEHIyeTCsT MCI0JIb30BaTh MEePBhIi pexkuM. s
BXOJ[a B HEI'O HAYXKUMAETCS KJIABUIIA ‘1. DTa yKe KJIABUIIA UCIIOJIB3YeTCsT JJIst
U3MEHEHUsI PaHee BBEIEHHON IeIeBOil YCTAHOBKY — IIPEIBAPUTEIHLHO HAJIO BbI-
JIEJTUTD 33124y Jub0 yOeTUThCs, ITO 3a/1a4a sIBJISIeTCs TTOCIeIHEN B TEKyIIeM
crmcke 3amad. [locme HaykaTus KiIaBuin ‘10’ Ha SKpaHe MOSIBJSIETCS Pa3Ies
OTJIABJICHUS TUIIOB IEJIEBBIX YCTAHOBOK, C KOTOPBIM ITPOUCXO/IMIA PaboTa B
npeAbLIy Uil pa3. DTo orsasieHue (1 BOOOIIEe BCe OIVIABJIEHUSI pPelaTeis )
YCTPOEHO AHAJIOIMYHO OIVIABJICHUIO 3aJadHNKa. KOPHEBO pa3es oriaB/IeHust
TUIIOB HEJIEBBIX YCTaAHOBOK COJCPZKUT CJACAYIONNE ITyHKTHI:

1) “/lokazarh yTBepKaeHIE . DTOT IIYHKT BHIOUPAETCS [IPU CO3MAHUN 3aa4H
Ha JI0Ka3areabeTBO. [loce BriGopa ero (“Kypcop BBepx-BHU3') M HasKaTHUsI
“Kypcop BIpaBO’ aBTOMATHYECKN BBIOMPAETCS THUIl 331a9M TOKa3aTh W IIPO-
HCXOJIAT BO3BpAIlleHNE B HADOP TEKCTA 3aJatu.

2) “IlpoBepuUTh UCTHUHHOCTDb yTBEPXKIAeHUs . 3/1eCh CO3/IaeTCsl 3a/1a4a Ha OINCa-
HIe, IpeTHA3HaYeHHas 7 MPOBEPKU UCTUHHOCTU €€ eTMHCTBEHHOTO YCIOBHS.

299

enu ee cyTb “mosabril”, “auoe”, “npsamoitorser”, “oa3”. Bo3aMmoxkHbIe OTBETEI
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(kpome orkaza) — “ncrunaa’ auO0 “m10Kb”. Kak u Bblie, 1j1st BBIGOpa TAHHOI
[I€JIEBOM YyCTAHOBKHU HAXKUMAETCH “KypCOp BIPABO’ .

3) “IlpeobpazoBaTh BbIpazKeHHE . DTOT MYyHKT SIBJISACTCS TI0IPA3/IEIOM OIJIaB-
JIEHHS, B KOTOPOM COOpaHbl pa3/IMYHbIE IIEJI€Bble YCTAHOBKU 3a/a4 Ha Ipeod-
pasoBaHue (CM. HIKe).

4) “HaiiTn 3HaYeHUs] HEU3BECTHBIX . DTOT IYyHKT SIBJSICTCS IIOJIPA3IEIOM
OTJIABJIEHUSI, B KOTOPOM COOPAHBI PA3JIMIHBIE II€JIEBble YCTAHOBKU 33189 Ha
omnrcaHue (CM. HUXKe), CBSI3aHHBIX C HAXOXK/CHUEM HEM3BECTHBIX.

5) “UccnenoBarh CBOWCTBA 0ObEKTA”. DTOT IIyHKT SIBJISIETCS TOAPA3IETIOM
OTJIABJIEHUSI, B KOTOPOM COOpDAHBI PA3JINIHBIE TIeJIeBble YCTAHOBKY 33141 HA
O0IIyI0 XapaKTEepPU3AIUI CBOMCTE OOBEKTOB PA3JIMYHBIX THUIOB. Bee oHuU
0OPMITIOTCS KaK 3a/Ia"i Ha OMUCAHNE, TPIIEM OTBETOM CJIYKHUT HEKOTOPAst
[PYIIA YTBEPXKIEHUH, TOJYyIeHHBIX B IIPOIECCE aHAJIN3a CATYAIUN U JIAIOIIX
THUIIOBYIO XapaKTEPHU3aIUio TpedyeMoro BUIA.

6) “Ilepedpopmysuposars yeiosue”. Cozmaercs 3a1a4a Ha OMICAHUE, HMEOIIAsT
e “moJiHbIi”, “IipsiMoiioTBer”, “pemakiims’. DTO — IKBUBAJIEHT CJIOBECHOMN
GOPMYIUPOBKY “HAUTH yCJIOBUSA, IIPU KOTOPBIX ...”, O3HAYAIONIEH HEOOX0 M-
MOCTh 3KBHUBAJIEHTHOI'O TTPE0OPA30BAHUS UCXOHON CUCTEMBI YCJIOBUI K O0Jjiee

IIPOCTOMY U SIBHOMY BHJLY.

7) “Ilocrpouts rpacduk”. IlyHKT O3BOJISIET CO3MaBATH 3a/ady Ha [IOCTPOE-
Hue rpadguka. 9To — 3aja4a Ha Ipeodpa3oBaHue C LEIAMH “YhC/I3HaYeHne”,
“rpacduk”. Ee ycioBrue — BbIpakeHUe, OIPEEIsIoNiee 3aBUCUMOCTh, JIJIs KO-
Topoit crpoutcs rpacduk. [lpu penrennn 3a1a9u UHAMUPYETCST TUAJIOT JJIs
ompeJie/IeHns] BAPbUPYEMOI [TEPEMEHHON, ITPOMEXKYTKA ee 3HAUECHUN U 3Ha-
JeHuit PUKCUPOBAHHBIX HapamMeTpoB. s paboThl ¢ BOZHUKAIONINM IIOCJIE
9TOro TpapuKOM MPEIYCMOTPEH CIENHAJIbLHBIN HHTepdeiic, TO3BOIAIOINTNIMA
U3MEHATH MacmTab, napamerpbl U 06J1IaCTh IPOCMOTpa (MOJAPOOHEE O HEM —
B HUKeCJIeIYIOMuX paszenax). [locie BbiOOpa JaHHOTO IyHKTA U HAYKATHUS
KJIABUIIU “KypCOp BIPaBO’ MPOUCXOJIUT BO3BPAIEHNE B HAOUPAEMYIO 3a]1a1y,
rJIe IpopHucoBbIBaeTcs cTpoka “IlocTponts rpaduk:”.

8) “Urposbie 3anaun”. [IlyHKT sIBJIsIeTCS TIOIPA3/IEIOM OTJIaBJICHHsI, KOTOPbIIi
HA TEKYIIUi MOMEHT UCIIO/Ib3YEeTCs /I O0YIEHUsI PEIaTe sl UTPE B IIaXMAThI.
[Ipemycmorpera HHUIUAM3AIIS MIAXMATHON MapTun JIubO CO3IaAHUE 3a/1aH-
HOM mO3uIHM 7151 ee aHaau3a pemniareneMm. ObydeHne HAXOIUTCS Ha HAIATLHOM
STare, U UCIOJIB30BaTh 3Ty BO3MOXKHOCTb HHTEpdeica PEKOMEHIYETCS JIUIIb
TeM, KTO 3aX0TeJI Obl CAMOCTOSITE/ILHO IIPOJO/IKUTEH PA3BUTHUE PEIIaTe .

ITonpazmen “IlpeobpazoBarh BbipakeHne” OrJIABIEHUS THUIIOB IEJIEBBIX YCTa~
HOBOK COJIEPKHT CJIEAYIOIINE IIyHKTHI:
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1) “VupocTurh BhIpazkeHHe B 00JIACTH JOIMYCTUMBIX 3HAYEHUI . DTOT MyHKT

[13 PYENY 79
[I03BOJISET BBOJMTDH 3a/a4y Ha IIPeodpa3oBaHue C LE/AME “yIpPOCTUTL , “0i3".
Takoit Habop meseit — cTaHIapPTHBIN i OOJILIMUHCTBA 3a/a4 Ha MIPeod-
pasoBaHUe, BKIIOYasl BBIYMCICHUE IIPEIE/IOB, IPOU3BOAHBIX, HHTEI'PAJIOB U

onpeieJInTeseit MaTPHIL.

2) “BolunciieHue 3HAYEHUs] KOHCTAHTHOI'O BBIPDAYKEHUs . DTOT IIyHKT SIBJIsI-
eTcsd TOIPAa3/IeJIOM OIVIABJICHHSA, B KOTOPOM COOPaHBI Pa3IHMIHBIC IeIeBbIe
YCTAaHOBKH 33124 Ha HAXOXKJIEHHE TOYHOI'O JIHOO IPHUOJIMKEHHOI'O YUCIEHHOI'O
3HAYEHHUs] KOHCTAHTHOIO BBIPAyKEHUs (CM.HUZXKE).

3) “PackpbiTh ckobku”. Coznaercs 3ajada Ha peobpazoBaHue, OPUEHTUPO-
BaHHas Ha MPUBEJIEHNE BBIPAXKEHUs K BUJIY CyMMBbI OfHOWIEHOB. OHa UMeeT

e “yrnpocTuTh’, “pacKpbITbCKOOKHU”, “0/13”.

4) “Paznoxuth Ha BemecTBennble MHOKuTenN . Co3/aeTcs 3a/1a4a Ha mpe-
obpaszoBanne, B KOTOPOH HyKHO Pa3JIOyKUThb BhIPayKeHUe Ha BellleCTBEHHbIE

MuokuTe . OHa UMeET TeJid “YIPOCTUTH, “pas/IoKUTbHAMHOXKHATEH ), “0/13”.

5) “PasyioKuTh HA KOMILJIEKCHbIE MHOXKUTEH . AHAJIOTUYIHO TIPEIBIIYIIEMY, HO
JIOITYCKAeTCsT TIepexoJl K BhIPAXKEHUsIM ¢ MHUMOI euHuIelH. 3agada UMeeT Te
JKe TIeJIU, 9TO U BBIIIe, K KOTOPBIM J100aBJIsieTcs 1ejb “Buay MHOXKeHne . B ciry-
4yae MOSBJIEHNs] KOMILIEKCHBIX MHOXKUTEJIEH BMECTO BEIECTBEHHON Olepalliy
“yMHOXKEHUE' BO3HHKAET KOMILJIEKCHAs oleparus Y MHOKeHue' .

6) “IlpeacraBuTh B BHJE CyMMbI mpocreifinnx jpobeii”. Broxures 3agaua
Ha 1peobpa3oBaHue, B KOTOPOH HYXKHO IIPEJICTABUTH BBIPAXKEHHE B BUJIE
cyMMBbI IipocTeiimux apobeit. [Ipesmroaraercs, 9To 9TO BbIPaXKEHUE UMEET
eIMHCTBEHHYIO MTEPEMEHHYIO (B JeHCTBUTEIBLHOCTH TIPOIEYPHI PEIaTesist pac-
CUUTAHBI HAa TIPUBEJIEHNE K BUJY CYMMBbI IPOCTEHIIUX Apobeli BhIPaKeHUs C
HECKOJIbKUMU TIEPEMEHHBIMU, OTHOCUTEIHLHO $IBHO YKA3aHHOIN OHOU U3 HUX,
YTO TPUMEHSETCS, HAIIPUMED, TPU WHTEIPUPOBAHUU, OJTHAKO 3TO — ‘BHYTPEH-
HsAs” BO3MOXKHOCTD, He BbIHECCHHAs BO BHermHuit nuarepdeiic). e 3amatun —

“yupoctuTs”’, “npocreitiueapobu”’, “onz”.

7) “Paznoxuth B crenennoii psyt’. Co3maercs 3aada Ha PA3JIOKEHNE 3a/1aH-
HOT'O BBIPAXKEHUS 110 3a[AHHON [IEPEMEHHON T B CTEIIEHHOI Psijl B OKPECTHOCTH
3aJaHHONW TOYKHU t. 3/1eCh UMeeTCs B BUJY ITOJIydYeHHe OECKOHETHON CyM-
MBI, COJIEp2KAIIeil Bce 4jIeHbl psijga. Keian B MOChUIKAX 3a/1a9u COJAEPKUTCH
yTBep2K/leHne “KOMILIEKCHOE ()", TO IpeIIPUHUMAETCS MOIBITKA [OJIY YUTh
pasJjioykeHne B KOMIUIEKCHO3HAUYHBINA psif Teitsiopa aubo Jlopana. Ilocsie Bbibo-
pa JJaHHOI 1esieBoii ycraHoBku (“Kypcop BIPaBo”) IPOUCXOUT BO3BPAIIECHUE
B TEKCT HAOMpaeMoil 3aja4u, K KOTOpoMmy aobaBisieTcs cTpoka ‘PasioxkuTh B
crerneHHol psin 1o nepemennoii”. Ilom 3Toit cTpoKoil B JIeBO#l YacTu IKpaHa
pasmeraercs Kypcop hopMyJILHOIO PeIaKToOpa, KOTOPHIM HY?KHO BBECTH IIe-
peMeHHy0 pasJiozkenust x. [locsie BBojia 9T0ii nepeMeHHoil (BBOJ 3aBepIIIaeTcst
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naxkarueM “Enter”) K ykazauHOIl cTpoke /106aBiseTcs “x B TOYKE', I CHOBA B
JIEBOH 1aCTH BO3HUKAET KYpPCOp (POPMYJIBHOIO PeIaKTOpa. 31eCh yKe HYKHO
BBECTH BBIpa)keHue t, ommpejesidioniee TOUKy pasiioxkennd. [lo okoHuanun
BBOsa (HaxkaTue “Enter”) ¢ nepepucoBbIBaeTCsI B KOHIE CTPOKH, 3aar0meii
[IeJIEBYIO YCTAHOBKY, W 9Ta YCTAHOBKA 3aBEPINACTCS JIBOETOYNEM — JIaJiee
MOYKHO BBOJIUTH BBIPAXKEHUE, KOTOPOE CJIE/yeT PAa3JIOXKUTh B psifl. Takoro
POJa IUAJIOTH UCIOJIb3YIOTCA B PA3INIHBIX OMUCBIBAEMBIX TAJI€e IeJIeBBIX
ycraHoBkax. Llein 3amaun Ha pa3jioXKeHHe B CTEINEHHON psia — “yIpOCTUTD,
“paareitmopa x t”, “onz”.

8) “IlostyunTs 3a/1aHHOE YKMCJIO YJIEHOB pa3JioxkeHust B psj Teitaopa”. Auna-
JIOTHYIHO TPEJIbIAYIIEeMY, HO TpeOyeTcs: OJIYINTh 3alaHHOe KOHETHOE TUCTIO
n wWIeHOB psna. Jluasor BBo/IA 1eJIeBOIl YCTAHOBKY ITPOUCXOIUT IO TOMY 2Ke
CIIeHAPUIO, YTO U B IpeJblayIneM myHKTe. OIHAKO, TTOCIe BBOJ/A BhIPAYKEHUST
t JUTST TOUKH PA3/IOKEHUsT, K CTPOKE TEKCTa IEJIEBON YCTAHOBKH J0OABIISIIOTCST
cJIoBa ‘IO YJIEHOB CTeNeHU , U Jiajiee BBOMUTCS (POPMYJILHBIM PEIaKTOPOM
koHcranTa n. lesm momydaemoit 3agadn — “ympoctuts’, “dopMmyaareitiopa

7

tn’, “onz”.

9) “Pazsoxkurhb B psan Pypoe”. BBogurcs 3amada Ha pasioxkeHne 3a1aHHOTO
BBIPasKEHUs 110 3a/1aHHOI iepeMenHoii = B psij Pypbe Ha oTpeske [a, b]. Buaua-
Jie JTHAJIOra BBOJIA IEJIEBON YCTAHOBKU IIPOPUCOBBIBACTCs CTPOKa “PaziokuTh
B paj Oypbe 110 nepeMenHoil”; mocjie 9ero (popMyJIbHBIM PEJAKTOPOM BBOJIUT-
csl mepeMenHast pasnoxkenns . lasee (mocie x) K CTpoke J00aBIISIIOTCS CIOBA
“Ha orpeske”, n GOPMYJIBLHBIM PEJIAKTOPOM BBOJIUTCS BbIpazkeHue [a, b] (st
BBOJIa HCJOBOTO MPOMEXKYTKA MCIOIL3YIOTCs Kiaasuimu “Ctr-kBagparTHast

ckobka”). Iemm momygaemoit 3amaun — “yupocrurs”’, “psiadypee x a b”; “onz”.

10) “ITostyuuTs siBHOE onmcaHue Kjiacca’. IT0 — IiejieBasi yCTAHOBKaA 3a/ad, B
KOTOPBIX MHOXKECTBO, U3HAYAJIBHO 3a]AHHOE C TIOMOIIBIO OMUCATENs “Kaacc’,
HY>KHO 11epepOpPMYJIMPOBATh B SIBHOM BH/I€, HE MCIIOJIb3YIOIIEM OIHCaTe e
“kitacc” u “orobpazkerue”’. K qnciy Takux 3a1a9 OTHOCATCS, HAIIPUMED, 38 1a9H
HA OIIpe/IeJICHNEe TeOMETPUTIECKOr0 MeCTa TOUeK. BO3HUKAIOIAs 37eCh Te/IeBast

YCTAHOBKA COCTOUT W3 Iejie “‘yupoctuts’, “Kiaacc’, “omz”.

11) “TTosiyunTh aCUMITOTUIECKYTO OIEHKY” . DTO — Iie/ieBasi yCTAHOBKA 331~
491 Ha IpeoOpa3oBaHMe, B KOTOPOil TpeOyeTcs MOIyIUTh aCHMITOTHIECKYIO
OLIEHKY MCXO/IHOI'O BBIPAXKEHMs [IJIsI IIPEJICIbHOIO IIOBEJIEHUSI IIEPEMEHHBIX,
38/IAHHOT'O TTOCBUIKAMHE “CTPEMHTCSI(. . .)". YCTaHOBKA COCTOUT W3 IeJIeil “acuMII-

ToreHka”, “yipoctuts’, “oia3”.

[Togpaszaen “Borancienne 3HaveHns KOHCTAHTHOTO BhIpakeHust” pasmaesna “IIpe-
obpa3oBaTh BhIpaykKeHne COIEPXKUT CJIEILYIOIIHE IIyHKTHL:

1) “Haiiti TounOE 1en0umcaennoe 3uadenne”’. B sTom cirydae ycoBue 3a/a-
91 Ha [IPeobPa3oBaHUE MOCTPOEHO IIPHU TOMOIIHU HEJTOIUCIEHHBIX OlepaInii
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(ci02keHme, BBIYUTAHUE, YMHOXKEHHUE, CTEeHb ¢ HATYPAJbHBIM ITOKA3aTe/IEM,
akropuas, MOJLY/Ib U T.I1.) U3 MEJOYUCTEHHBIX KOHCTAHT, U TPeOyeTcst HalTH
€ro TOYHOE YHCJIEHHOe 3HaUYeHne. JHC/I0 JeCATHIHBIX 3HAKOB OIPAaHIIHBACTCS
JIIIb BO3MOXKHOCTSIMU uHTepIperaropa (csbie 600) 1 orpaHnIuTe/siMu B
preMax, KOTOpBIE JIEFKO 0CJIabuTh b0 BOBCe yOpaTh. 3ajilada UMeeT ILeIn
“yupoctuth”’ u “aucyo’.

2) “BBIYucIUTH € 33J]AHHON TOTHOCTHIO . 37€Ch OIPE/IeIISeTCsT TPHOINKEHHOE
3HaYEHNE KOHCTAHTHOI'O BBIPaKEHUs, B KOTOPOM IapaHTHUPOBAHbI IIEPBLIE 7
3HAKOB 1ocje 3amnsaToil. [locse BbIOOpa JaHHO 11€/1eBOil YCTAHOBKU ITPOUC-
XOUT BO3BpallleHne B HAOOP TEKCTa 3aJa4M, I/ie IPOPUCOBLIBAETCSI CTPOKA,
“Boraucus ¢ TOUHOCTBIO 107, U IO Hell — KypPcop (GOPMYILHOTO PEIaKTOopa.
[Tocste HABOPa hOpMYyJIBHBIM PEIAKTOPOM YHC/Ia 1 HaxKuMaeTcs “Enter”; Torma
N MEPEHOCUTCST B KOHEI yKa3aHHOI BBIIIEe CTPOKHU, W MOC/IE HErO J00aB/IsIeTCs
“3HAKOB IOCJIE 3aIIATON:”. 3agada UMeeT IeIn “YIIPOCTUTD , ‘dUCJIONEHKa 7.

3) “Haiitu npubimzkenHoe 3Hadenne”. 3/1ech OlpeiessieTcst HIPUOJINKEHHOe
3HaYeHNEe KOHCTAHTHOI'O BBIpAKeHUs 663 KaKNX-Iu00 rapaHTUil OTHOCUTEIHHO
qHUCJIa TOYHBIX 3HAKOB. JIJIsT BBIYUC/IEHUH HCHOJIB3YyeTCs MaTeMaTUuIecKuit
COTIPOIIECCOP; THC/Ia TMPEJACTABIIAIOTCA B (DOpMATe C ILJIABAIOIIEH 3alsITOi U C
JIBOMHOI TOYHOCTBIO. 3aJada UMeeT IeIn “duciasHadenne’ u “BuIv’.

IToxpaznen “Haiitn 3HavYeHUsT HEM3BECTHBIX COIEPIKUAT CJIELYIONINE Iy HKTHI
(BCce OHM OTHOCSITCSI K 3a/ia4aM Ha OIUCAHUE):

1) “IlosyunTh mOJIHOE SIBHOE ONMCAHNE 3HAYEHHI HEM3BECTHBIX . DTO — Ife-
JIeBasl YCTAHOBKA JIJIsi OOBITHBIX 33129 “‘C HEM3BECTHBIMU , HAIIPUMED, JIJIsi
peIleHnst CUCTeM yPABHEHUIN M HEPABEHCTB U3 djieMeHTapHOi anarebpol. i
reOMeTPUIECKUX 3a/1a4 Ha BBIYUC/IEHUE U 33Ja4 Ha perneHne quddepeHiim-
AJIbHBIX YPAaBHEHUI UCIOJIB3YIOTCsI JAPYIHe TleJIeBble YCTAHOBKU (CM.HUXKe). B
[IEJIEBYIO YCTAHOBKY BXOJIAT IeJIM “NIOJTHBIH, “saBHOE”, “npstmoitorBer”; “on3”,
“yrpocTuTh’, “HEM3BECTHBIE T1 . .. T, . Ilocse BbIOOpa 1e/1eBON yCTAaHOBKY HA
SKpaHe IpopucoBbiBaeTcst crpoka “Haiitu”, mojx koTopoit hopMyJIbHBIM pe-
JTAKTOPOM BBOJIATCS HEM3BECTHBIE 3a1a91 — MEPEMEHHBIE, OT/IeJICHHBIE IPYT

OT Jpyra 3allsiThIMHU. 3aTeM Haxkumaercs ‘Enter”.

2) “HaiiTu npuMmep 3HavYeHWiT HEM3BECTHBIX'. DTO — 3aJa4dM Ha HAXOXKJIe-
HUE KOHKPETHOI'O IpUMepPa 3HAUEHUN HEU3BECTHBIX, IPU KOTOPBIX UCTUHHBI
yesiopust. OHE UMEIOT 1estH “IoJTHbIN, “mpuMep”’; “mpsimoitoTBer”, “on3”,; “‘yIpo-
cTuTh’, “HEM3BECTHBIE I . . . T, . [locse BeIOOpa 1e/IeBoil yCTaHOBKYU Ha IKpaHe
npopucoBbiBaeTcs crpoka “Haitru npumep mansa”. laee popMysIbHBIM peliak-

TOPOM TEPEUNCIISIIOTCS HEN3BECTHBIE 1 HaskmMaeTcst “Enter”.

3) “Beipa3uTh 3HAYEHNUs] HEM3BECTHBIX Yepe3 3aJaHHbIe HapaMeTphl’. ITO — 3a-
Jlavd HA BBIYUCJIEHNE, B KOTOPBIX TpeOyeTcs BHIPA3UTDh 3HAYEHUS HEM3BECTHBIX
(y2Ke sIBHO BBIDasKEHHBIX Uepe3 HEKOTOPbIE BCIIOMOIaTe/IbHbIE [IepEMEHHbIE
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[OCBIJIOK ) Yepe3 3a/IaHHble M3BECTHBIC BEJUIMHBI. Takue 3a/a9u Ha Oluca-
HUe — HamboJIee YaCTO BCTPEUAIONINECS B SJIEMEHTAPHON U aHAIUTUICCKOM
reoMerput, B dpusuke u T.11. OHU UMEIOT IeJIeBYI0 YCTAHOBKY “MOJIHBINA, “‘sIB-
Hoe”, “mpamoitoTseT”; “on3”. “ynpocTuTh’, “U3BECTHO A . . . Gy, “HEU3BECTHBIE
x1...x,". 3mech x1,...,T, — HEU3BECTHDIE, A1, .. ., O, — U3BECTHBIE Iapa-
MeTphl. Boamoxken ciydait m = 0 — ecjiu MCKOMbIe 3HAYEHUsI HEU3BECTHBIX
CyTh KOHCTAHTBI; B 9TOM CJIy4ae COOTBETCTBYIOIIAs I€JIb COCTOUT U3 JIOI'U-
1ecKkoro cuMBoJia “‘uzBectHo’. [locsie BBIOOpA 11€JI€BOI YyCTAHOBKU HA SKPaHEe
IIPOPHUCOBBIBAETCs CTPOKa “‘Boipasuts”’, u mos Heit (hOpMyIbHBIM PEIaKTOPOM
HabUpAaloTCcsl Hem3BeCcTHBIE (depes 3amsiTyio). [Tocae sToro HemssecTHbe aB-
TOMATUYECKHU IIEPEHOCATCS B KOHEIT YKA3aHHOW CTPOKU, K Hel 100aBjIseTcs
cJIOBO “dgepesd”, m (POPMYJIbHBIM PEIAKTOPOM IO, CTPOKON ITePEednC/IAIOTCSA
u3BecTHBIE TTapaMeTpbl. [locie Haxkarust “Enter” (KoTopoe mpoucxomuT cpasy
ke B ciydae m = () U3BECTHBIE MTAPAMETPHI IIEPEPUCOBLIBAIOTCS B KOHIIE
crpoku. Eciu 3Tux nmapameTpoB He ObLIO, TO BCS CTPOKA IIEPEPUCOBBIBACTCS

pune “Haittu sHavwenus x1,..., T, .

4) “BoipasuTb 3HaUEHHs] HEU3BECTHBIX Y€pPEe3 U3BECTHBIE IIapaMeTPbI, MPei-
[IOYTHUTE/ILHO B BHJIE [TAPAMEPUIECKOr0 OIUCAHUS . DTO — PEJIKO BCTPEUAIO-
Iasicsl PA3HOBUIHOCTD IIPEAbIIyINeil mejaeBoil ycranopku. OHa BO3HHUKJIA B
AHAJIMTUYECKON reoMeTpuy, J1JjId 3a4a4 Ha HaXOXK/IeHUe ypaBHEeHU!l JIMHUNI B
napamMeTrpuaeckoM Bujie. Jluasior mo BBOIY yCTAHOBKM TaKOW K€, KaK B IPEIbI-
IyIeM IIyHKTe. B KOHIe nuajora K CTPOKE I[eJIEBOM YCTAHOBKU JO0ABJISIOTCS
ciosa “IIpeamournrensro mapamerpudeckoe onucanne’. K crnmeky meseit (o
CPABHEHHUIO C HPEJBLIYIIUM IIYHKTOM) J06aB/isieTcs “BerioMnapamerp’.

5) “Pemurs dynkiumoHaabable ypasHenus’. [leseBasi ycraHoBKa 3ajad Ha
pertenne uddepeHInaIbHBIX YPABHEHUI U APYTUX 33/1a9, B KOTOPBIX HUC-
MMOJIB3YyEeTCA aHaAJIOTUIHasA KOHTEKCTHAA CEMaHTUKa (HO YMOJ/T9aHUIO HaBEHIIN-
BAETCsl KBAHTOP OOIIHOCTH 110 3HAYEHUSIM BAPHUPYEMBIX [IEPEMEHHBIX ). 371eCh

BapbUpyeMble IIEPEMEHHBIE X1, ..., Ty, OT KOTOPBIX 3aBUCIT HEU3BECTHBIE
PYHKIAA Y1, ..., Yn, YKA3BIBAIOTCI B IIEJIH “CBIA3KA T1...T; . OcTrajbHble
nesim — “nioJiabIit’; “aBuoe”, “npsamoiiorser’, “on3”, “‘ympocTuTh’, “HEU3BECT-

HBIE Y1 ... Y, . B mpomecce nuajora mpopucoBbiBaeTca crpoka “Haiitn”, mocie
KOTOPOit POPMYJITBHBIM PEIAKTOPOM JIOIKHBI OBITH HAOPAHBI BBIPAYKEHUST

Y1(T1, - T )y e o Yn (X1, ooy T).

6) “HaiiTn 3HAaYeHNS] HEM3BECTHBIX, JJIsi KOTOPBIX CYIIECTBYIOT 3a/[aHHbIE

06beKThl”. DTO0 — OOBIYHBIE 3a/1a9u “‘C HeM3BeCTHBIMU (CM. IyHKT 1), y KO-

TOPBIX JIJIs1 YaCTH HEU3BECTHBIX He TpeOyeTcs HAWTH UX sIBHOE 3HAUYEHUE, a

JIOCTATOYHO yCTAHOBUTDH CYIIECTBOBaHME TaKOro 3HadeHus. Taxkue “Hecyiie-

CTBEHHBbIE” HEU3BECTHBIE, KAK IIPABUJIO, B OTBET 33J1a9l BOOOIIE HE BXOJIMT.
) 43 79

Ienu 3amayqu cyTsh “mosmbiit”, “asroe”; “npsmMoitorseT”, “on3”, “yIpocTUTh,
“HEM3BECTHBIE T ...Ty , “HapaMeTpbl Yi ...Ym . 3I€Ch Yi,...,Ym — T€ U3
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HEW3BECTHBIX T1, . .., Ln, JJIT KOTOPBIX HEe TPEOYETCsT NCKATH SBHOE 3HAUCHIUE.
[Ipu BBOJIE T1E/IEBOIT YCTAHOBKHU UCIOJIB3yeTCs cieayomnuit guasor. Cradasa
pOpPHUCOBBIBaeTcst crpoka “Haittn”; 3areMm hOpMyJIBHBIM PeTaKTOPOM BBOIAT-
sl HEU3BECTHDBIE X1, . . . , Ty} JAJIEe K CTPOKE TO0ABIIAIOTCS CIOBA “IJIsT KOTOPLIX
CyTecTBYIOT ), 1 (DOPMYIBLHBIM PETAKTOPOM BBOJSITCS HECYTIECTBECHHDBIE HEM3-
BECTHBIE U1, - - -, Y-

7) “BbluncsinTh 3HaYEHWs] HEU3BECTHBIX IIPU 3a/IaHHBIX 3HAUEHUSIX [apaMeT-
por”. lleseBast ycTaHOBKA HCIHOJIB3YETCS JJIs 3a/a9 HA OIKUCAHUE, OTBETOM
KOTOPBIX CJIY?KUT ITPOrPAMMa BBIYUCIIEHU, OIIpEIesIsIIoIasl TIC/IeHHbIE 3HAUe-
HUSI HEM3BECTHBIX TI0 33/ IaHHBIM YHC/ICHHBIM 3HAUEHUSM MapaMeTpoB. Takast
mporpaMMa, co3jiaeTcst B JiBa dTamna. CHavasa pernaercs oObITHAs 3a/ia9a Ha
omrcaHue, Mpeobpa3yoNast HCXOJIHYIO CHCTEMY YTBEPIKICHWUH, CBA3BIBAIONINX
3HAYEHUS [IAPAMETPOB U HEU3BECTHBIX, B CUCTEMY YTBEDKJIEHUI, OIIPeIe Isi-
TOTMUX aJTOPUTM BhIIucaennii. OOBITHO 37eCh MPUMEHSIOTCST CTAHIaPTHBIE
BbIUKCUTEIbHBIE (hopMyJibl (MeTo Tpamenuii, meros, Pynre-Kyrra, meTos
Hotorona u T.11.). Moryt ucrob30BaThCsi BO3MOXKHOCTH PEIaTeisl, CBsI3aHHbIe
¢ 3a7a9aMu 110 (bU3UKe, pazyMeeTcsl, JOCTATOYHO CKPOMHBIE JIJIsi TEKYIIETO
srara ero obydenusi. [lo/rydeHHbIE yTBEPIKIEHUST TIEPETAIOTCS KOMIIUJISITOPY
I'EHOJIOTa, koropsrit cozmaer mo Hum JIOC-tiporpaMmy J1jist BBIYUCIEHUIA.
Ecin 3amava He uMmesa mapaMeTpoB, TO OJIYUEeHHAsT IIPOrpaMMa cpasy »Ke
3aITyCKAeTCs, U BBIIACTCS HANIEHHBIN OTBeT. B MpoTHBHOM citydae MosiBISETCS
unTepdeiic Ijs 3ajaHus mapaMeTpoB. B BepxHeil dacTu sKpaHa IIPOPUCOBBI-
BalOTCs CHAYA A TapaMeTphl, IO/, HUMI — Hem3BecTHBIE. 71 BBOMA 3HAYMEHMIT
mapaMeTpoB HaXKUMaeTcst “B’, U jaJjiee — 1depes3 3alsiTyI0 MePEeUNCSTIOTCS Pa-
BEHCTBA, (DUKCUPYIOININE INCIeHHbIE 3HATYCHNST TapaMeTpoB. ToUKa B KOHIIE HE
CTaBUTCST; 110 OKOHYAHUN BBOJA HaXKuMaeTcst Enter. 9Tor naTepdeiic MOKHO
UCTIO/IB30BATH MHOTOKPATHO, HE TPOM3BO/IsI MOBTOPHOTO CHHTE3a MPOTPAMMEL.
Ecu 3aa9a y2xe Oblia pereHa panee, TO MOXKHO Cpa3y BXOJUTH B HHTEpdeiic

BBIYUCJIEHHIT 110 ee IporpaMme, HaskuMasi BMecto “0” (kup.) kiasuiry “Ctr-o”.

eseBasi ycTaHOBKa COCTOUT B PACCMATPUBAEMOM CJIydae U3 Tesieil “TIoJIHbII,
“aproe”, “npsamoiioreeT”, “on3”, “‘yupoctuTs’, “BhIunC/IeHNE”, “HEU3BECTHLIE . . .”,

“mapamMerpsl . ..".

Ha rekymmniit MoMeHT TpopaboTaHO HECKOJIBLKO THUIIOB BBIYUCIUTEIBHBIX 3a-
JIad, 9TO MO3BOJISIET UCIIOIB30BATh PellaTe/b, HAIPUMED, JIJIs BHIYUCIEHUST
OIIPEJICTIEHHBIX UHTEIPAJIOB U PEIIEHUsI CUCTEM YPABHEHUN — OOBIYHBIX WU
b depentmanbHbix. OHAKO, B TEJIOM paboTa [0 BEIYUCIUTETbHBIM 3a/1a9aM
B JIOTHYECKOHN CHCTEMe HAXOUTC Ha caMOM HadabHOM 3tare. OCHOBHON ee
[EJIBbIO sIBJIsieTcst Takoe passurue KommuisTopa ['EHOJIOa, koropoe mo3Bo-
JIAJIO OBl CO3MABATD JOCTATOYHO H(PMEKTUBHBIE BEIYUCIUTEILHBIE TPOrPAMMBI
HEIOCPEJICTBEHHO ¢ yPOBHS TEOPEM, KaK 3TO UMEET MECTO JIJIsi JIOTUIECKUX
npueMoB. /lanHas mocTaHOBKa MPOOJIEMBbI [IPEJICTABISAETCSA COBEPIIEHHO €CT-
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€CTBEHHO, TaK KaK IOJINHHBIM NCTOIHUKOM JIIOOBIX BBIYUCIUTEIbHBIX IIPO-
Ie/lyP B MAaTEMATUKE CJIY’KAT TeOpeTUIecKne 3HaHus (B 0OOOIIEHHOM CMBIC/IE
— meopemsbl). loakiogenne K KOMIMISIIN TIPEIBAPUTEIHHBIX JTOTHICCKAX
IIPOIEYP, PAOOTAIOIINX C TAKUMHU 3HAHUSIME — B BUJIE PEIIeHUs 3a/1a9 JTu00
JIOTUYIECKOTO BBIBO/IA TEOPEM — CYIIECTBEHHO yBEJIMYUT BO3MOXKHOCTHU CHUCTE-
MbI 10 OBITPOMY CO3/IaHUIO BBIYUCIATEIHLHBIX OJI0OKOB M OObEeIUHEHUIO UX B
6oJiee CJIOYKHBIE BHIMHUCIUTEIbHBIE arperarhl. CiieyeT BBIIEIUTH 316eCh TaK¥kKe
WHTEPECHYIO TEPCIIEKTUBY OCBOEHUS CMENTIAHHBIX JIOTUKO-BBIYUCIUTETHHBIX
PEXKMMOB IIPU aBTOHOMHOM HUCCJIEIOBAHUMN PeEIllaTe/ieM CBONCTB Pas3IndHbIX
MaTeMaTUIeCKUX MOJEJIel.

8) “IlosyunTh sIBHOE OLMCAHUE 3HAYECHWI HEM3BECTHBIX, HE 0053aTEIbHO 110JI-
Hoe”. YCTaHOBKaA NMPUMEHSIETCS B 33Jla9aX Ha OIMMCAHUE, JIjIsi KOTOPBIX Tpe-
Oyercs MoJIyYuTh He MOJIHBIHN, a JIMIB BO3MOXKHO 60Jjiee 1mosHbIi orBeT. OHa
cOCTOUT W3 mejieit “aBroe”, “mpsiMoitoTBeT’, “0a3”, “‘yIpoCcTuTh , ‘HEN3BECTHBIE
...". Bpuia ucnoip30BaHa MOKA B €MHUYIHBIX CJIydasiX, U JIUIIb COBCEM HEMHO-
rve MpueMbl ee yIuThIBaOT. 110 cymecTBy, mpeacTaBisger cob0i 3aroTOBKY
JIUTST TIOCJIETY FOITEr0 PAa3BUTHUS CUCTEMBI.

9) “IToy4YuTh MOJTHOE SIBHOE OIMCAHNE 3HAUYEHUH HEeM3BECTHBIX, UCIIOJIb3YS
npubJimKeHHble BorunciaeHust’. Kak u B IpeblIyIIeM Caydae, T0 3aroTOBKa
JIJIsT TIOCJIETYIOIIEro Pa3BUTHUs cucTeMbl. [loka ucroib3oBana, JIUITh I yKa-
3aHUA HA PEXKUM HCIIOJIHL30BAHUS TPUOJIMKEHHBIX BHIYUCIECHUN B MAITHHHOM
dopmate “c naBaomeil 3angaToil” Ipu YUCJTCHHOM PEIIEHUN CUCTEM JIMHEHHBIX
ypasuenuii. [Iporeypa, BbIIOMHSAIOMAS TOCIEHEE, COBEPIIEHHO CTAHIAPTHA,
U TIPEJICTABJISIET MHTEPEC JIUIb KaK IMPUMED Co3danust KoMruiasTopom ['E-
HOJIOTI'a 06bIvHOII BEIYUCIUTEIBHON IPOIPAMMBL C TOIO Ke “TeOpEeMHOro”

YPOBHS, C KOTOPOI'O CO3LAI0TCS JIOTUIECKUE TIPUEMBI.
[Mompazaen “UccienoBars cBoiicTBa 00beKTa  COMEPIKUT CACTYIOIINE TyHKTDI:

1) “UccnenoBars nosejenne byHKIun’. DT0 — 3a7a91 HA KAIECTBEHHOE HC-
caiestoBanue rpaduka OyHKIMA OJHON BelecTBeHHOM nepeMeHHoi (061acThb
OTIpeIeJIeHNs], IPOMEKYTKIA MOHOTOHHOCTH, SKCTPEMYMBI, UYNCJIO KOpHeil Ha
npomekyTkax). Ouu umeror e “niosinbiii”, “ssroe”; “npsimoiiorser”, “onz”,
“uccaemoBars’, “‘DyHKINA’, “HEM3BECTHBIE X, TJIe T — HCCaeayeMast (pyHK-
nus. YC/I0BHe Takoii 3a/ladu CBOAUTCA K paBeHCTBY T = Ay(f(y),y — dnucio),
omnpeessioneMmy GyHKIuo. Jluagor BBoja 1meeBoil yCTAHOBKY IIPOCT: CHA-
JaJjia IIPOPUCOBLIBaeTCsI cTpoka “MccaemoBars noBererne (pyHKIUN’, 3aTeM

BBOJUTCHA IIEpEMEHHad T .

2) “Uccrenosarp noBejienne MYHKIUHA C YIETOM BBIILYKJIOCTH U BOTHYTOCTH .
DTOT MyHKT aHAJOTUYIEH MPEABIYIINEMY; IIPH UCCJIEIOBAHUT TIPEIIPUHIMALT-
CsI JIOIIOJTHUTE/IHHO MOIBITKA HANTH MPOMEXKYTKH BBIITYKJIOCTH M BOTHYTOCTH.
K cnucky neneit mpeapIayero myHKTa J00aBIIsSIeTCsT 1eJIb “BBIIYK/IaBBepX .
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3) “UccrenoBarb GyHKINIO HA MOHOTOHHOCTH . DTOT IyHKT AHAJOTUYEH ITyHK-
Ty 1, HO IpeIIIPUHUMAETCI UCCIEJOBAHIE TOJIHKO NHTEPBAJIOB MOHOTOHHOCTH.
K crmceky mesteit mynkTa 1 mobaBiisieTcs 1me/ib “MOHOTOHHO .

4) “UccnenoBarh (DYHKIMIO HA YETHOCTH M HEPUOJUIHOCTL . DTOT MYHKT
aHaJIOrMYeH IYHKTY 1, HO IPEIIIPUHUMAETCS UCCIIE/IOBAHUE TOJBKO YETHOCTU
u nepuogugHOCTH (B ciiydae 1 Takoe HMCCJe0BaHME HE BBIMOJHSIIOCH). K
CIIUCKY TieJieit myHKTa 1 100aB/isieTcs 1e/ib ‘deTHasgy KIS .

5) “UccnenoBarh (BbYHKIMIO HA HENPEPBIBHOCTH . DTOT MyHKT aHAJIOIMYEH
NyHKTY 1, HO MCCJIeIyeTCsl TOJIBKO HEIIPEPBIBHOCTD: HAXOJSITCS WHTEPBAJIBI
HEIIPEPBIBHOCTU, TOYKU Pa3PbIBA, U ONPEIEsISIOTCH TUIIBI 3TUX TodeK. K
CIINCKY TIeJiel MyHKTa 1 mobaBiisgeTcs 1eib “HelpephIBHO .

6) “UccnemoBarsh GQyHKIMIO HA PABHOMEPHYIO HEIPEPBIBHOCTE . DTOT IIYHKT
aHaJIOrMYeH IyHKTY 1, HO MCCIeHyeTcsl TOJLKO PABHOMEPHAS HEIPEPBLIBHOCTD
(6e3 uccieoBanusi Touek paspbiBa). K cmcky meseit nyakTa 1 106aBisiores
e “HeNpepbIBHO” U “paBHOMEPHOHEIIPEPHIBHO .

7) “UccnenoBaTh CBONCTBA JIMHUY, 33JJAHHON CBOUM ypaBHeHHeM' . 3/1eCh BbI-
[IOJIHSIETCSL OIIpeIeJIeHe TUIIa KPUBOIl BTOPOro MOPSIIKA, 3aJaHHOW CBOUM
YPaBHEHUEM, U PEJAINPUHUMAECTCA CTAHIAPTHAA XapaKTepu3alud 3TO KPUBOi
(BKJIIOUAsT HAXOXKJICHUE KAHOHIYIECKOW CHCTEMBI KOOD/MHTA U KAHOHIMIECKOTO

ypasuenust ). Iesn 3a7aau cyTh: “nosmbiit”, “asaoe”, “npsimoiiorser”, “on3”, «

cJe0BaTh , “auHus’, “HEM3BECTHDIE X, T T — UCCAeayeMas KpUBas. YCIOBHe
14 _ _ bhl
3a1a4u nMeeT Buj “koopa(x, K) = setyy(x—uucio & y—uncno & f(x,y) =0)".

B JIGfICTBI/ITG.HbHOCTI/I QJIEMEHTDBI & — YHCJIO,Y — INCJIO 3TOT'O YCJIOBUA MO2KHO HE

nuc-

BBOJIUTDH — OHU ABTOMATUIECKHU JTOOABJISIOTCS PEIIATEIEM, €CJIU COOTBETCTBYO-
masi IepeMeHHas sIBHO BeTpedaercst B f(x,y) 1mox Kakoil-imbo apudmern-
4Jeckoil omeparmeil. B mocbuikax 3ajiadqu JIOJKHO UMETHCS yTBEPKJEHUE
“npsimkoopz( K)”. Jlnanor co3manus yCTAaHOBKU aHAJOIMYeH MyHKTY 1: mocsie
MPOPHUCOBKU cTpoku “VccienoBaTh KpUBYIO”’ BBOANUTCS HEM3BECTHAL T, U JIajiee
K CTPOKE J00aBJISIOTCS CJIOBA ‘33 JaHHYIO CBOUM ypaBHEHUEM .

8) “UccieroBaTh CBOICTBA MOBEPXHOCTH, 33/ JaHHOI cBonM ypasHeHueM' . Ana-
JIOTHYHO IPEABIAYIIEMY IIYHKTY, HO JJIsl IIOBEPXHOCTH BTOPOT'O IOpsiaKa. Bme-
CTO Ten “auHusT’ OepeTcs Iesb ‘SJLIUICONT .

9) “Onpeie/inTh BUJ MHOXKECTBA TOYEK, 33JIAHHOIO yCJIOBUEM Ha KOODJIMHA-
To1 TOouek . IleseBas ycTaHOBKA Ha MpeobOpa30BaHUE ONMUCAHUS MHOXKECTBA
Touek K beckoopaumHaTHO! opme. CocrouT u3 teseil “mosHblil’, “aBHOE”,
“mpsmoitorBer”, “onz”, “yupoctuts’, ‘uccaemoBars’, “ToUkn’, ‘HEM3BECTHbIC
...". Boura ucnosp3oBana B 3a/1a4aX Ha KAUYECTBEHHYIO XapaKTEPUAIUIO BHJIA
IIOJIMHOXKECTBA TOUEK KOMILJIEKCHOM TIJIOCKOCTH, V/IOBJIETBOPSIONTNX 33 JAHHBIM
COOTHOIIIEHUSIM.
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10) “UccrenoBarh (DyHKINIO KOMIIJIEKCHOIO [IEPEMEHHOIO HA 0COOBIE TOUKH' .
[leneBast ycraHOBKA Ha HAXOXKJIEHUE U XAPAKTEPUBAIUIO OCOOBIX TOUEK 3a-
JIAaHHON (DYHKIMH KOMILJIEKCHOTO 1epemerHoro. CocrouT u3 neseit “moJyHbii’,
“aBuoe”; “npsimoiioTBeT”, “on3”, “nccaenoBaTs’; “ocobbleToukn’, “‘DyHKIUA
“Hem3BectHble ...”. Kak jaHHasi, TaK W MPEILIIYINas yCTAHOBKA CBA3AHBI
¢ paszesiamu, Jijis KOTOPbIX 00yYeHme periaress Jinib Hadaro. x moryT
HCIIOJIb30BaTh T€, KTO 3aXOTeJI Obl HAYUYUTHCS CO3/I[ABATH CBOU IIPUEMBI JIJIs
HOBBIX 33J[a1 — [0 aHAJIOI'HMHU C TEMH, KOTOPhIE yKe UMEIOTCS B pelnarese u
00eCIIeunBaOT PeleHne aHAJJOTHIHBIX 3aJ1a1 ero 3aadHuKA.

Kpowme pexxuma BBOIA LIEJIEBON YCTAHOBKU C IIOMOIIBIO OIJIABJIECHUS] TUIIOB
1eJieif, MOYKHO HaOWPATh 9Ty YCTAHOBKY HEIIOCPEJICTBEHHO TEKCTOBBIM pe-
JakTopoM. Jljis Bxoma B pexku HabOpa YCTAHOBKU TEKCTOBLIM PEIaKTOPOM
ciyxutr kiasuma “Ctr-1i7”. Crauasa mabupaercs tui 3anaqau (“ipeobpazo-
BaTh’, “ommcary’) U Jajiee MePEINCISIIOTC B CKOOOIHOM 3anucn e, Mex ity
HEJISIMU OCTABJISIOTCS IIPOOEJIBL; 3alsIThle He UCIOJIb3YIoTeA. Ecau nenb nmesa

By Habopa (faj ...a,), TO oHA BBOAUTCA Kak f(aj ...ay).

YT0o6bI M3MEHUTH paHee BBEICHHYIO IEJIEBYIO0 YCTAHOBKY, HCIOJIb3YIOTCS T
ke Kiaapuimy ‘i’ 1 “Ctr-11’, 94To u I ee N3HAYaJIbHOIro co3janus. IIpu sTom
cJIeJlyeT TIOMHHUTDL, 9TO €CJIN 3a/1a49a, JJisi KOTOPOil N3MEHSeTCs IeeBas yCra-
HOBKA, HE SIBJISIETCS MOCJIEIHEN B TEKYIIEM CIIMCKE 3324, TO IIPEIBAPUTEIHLHO

ee cJIeJlyeT BBbIJIENTh.

Mo2kHO poCcMaTpUBATL OIVIABJICHUE TUIOB IEJIEBLIX YCTAHOBOK HE3aBUCHMO
OT 1IpoIiecca BBOJIa JInOO u3MeHeHus 3aa4u. st BXoma B 9TO OrjiaBieHns
JIOCTATOYHO HayKaTh (HAXOJSICh B MPOCMOTPE CIUCKa 3ajad) Kjiaasumry “I17.
OO6BIYHO TaHHAST BO3MOYKHOCTDH IIPUMEHSIETCS JIJIsT PeIaKTHPOBAHUSI OrJIaBjIe-
HUSI TUIIOB I€JIEBBIX YCTAHOBOK.

ITocse BBOsA 11€71€BO#T YCTAHOBKYU 3aa4U BBIIIOJIHIETCS BBOJL €€ yCJIOBUS JTHOO
(B cayuae 3aja4du Ha OIMCAHUE) HECKOJbKHX yciaoBuit. Ha sTom mpomece

CO3JIaHNS HOBOM 33/1a41 3aBEPIIAECTCS.
Ecan myXHO COXpaHUTh TEKCTOBYIO BEPCHUIO (DOPMYJIUPOBKU 3aa9H, Ha-
[y

JKUMaeTCsI KJIABUINA “H”, U Jajee 9Ta BEPCHUS BBOIUTCHA C IIOMOIIBIO TEKCT-
GOPMYIBLHOTO PegaKkTopa.

3.4. I'eomeTpuyeckuii peIakTop

Kpome dbopmysibHOTO pejlakTopa, IIpu BBOJE YCJIOBUM 3384 YaCTO ObIBAET
[TOJIE3€H TaKyKe reoMeTpuveckuii pegakTop. OH MMO3BOJISIET CO3IAaBATDH ITPO-
CTBIE YEPTEXKHU, COCTOSIIUE U3 HEKOTOPOH crCTeMbl 0O03HAYMEHHBIX OyKBaMu
TOYEK, MEXK/[y KOTOPBIMU IPOBEJIEHBI JIMHUU (OTPE3KH IPSMBIX JIHOO OKPY K-
HOoCTH). YepTexRkn MCHOIB3YIOTCA B 3aadaX M0 MeOMETPUU W B ONHUCAHUM

130



reoMeTpudecKknx npuemMoB. Kakoit-mmbo ¢yHKIMOHAJIBHON HAIPY3KH B padoTe
perraresisi OHM TTOKa He WMEIOT, & MCIOJIB3YIOTCS JIUIIb JJIsT 00eCIIe e st
HEOOXOMMON HaTIsITHOCTH. TeM He MeHee, TTPU BBIMOJTHEHUN TI0 XOJTY pellie-
HUSI 33J1a490 JOMOJHUTEIbHBIX TOCTPOEHUI PEIaTe/ib CaM IOMOJIHSIET IePTEK
HOBBIMHU TOYKAME U JIMHASIME. Bce, 9T0 HY>KHO JIJIST 9TOTO CIeIaTh — BBECTH
B OIMCAHWN 33JIa9U YepTeK, 0003HAUEHUST TOUEK Ha KOTOPOM COTJIACOBAHBI C
HCTIOTBE3YEMBIMU B YCTOBUY 38, AN,

Ecnu BBOmuTCS HOBasi reoMeTpuUecKasi 3ajada, Jijisi KOTOPOil Hy»KEeH 4epTex,
TO JIyUIlle BCErO0 HAUMHATHL €€ HAOOp IPSAMO ¢ deprexka. Jjist 3Toro J10cTaTovuHo
BBECTH OJIAHK 337129 (IIPOPUCOBAHA BEPXHsisi TOPU3OHTAIbHASL JINHUST, 0OO3HA~
Jaromas HavaJI0 3a/1a49u) U HaxKaTh Kiaasuiry “a”. Ecin yxe Oblia HabpaHa
YaCTh TEKCTa 3aJIa9M, TO BXO/[ B T€OMETPUUYECKUN PETAKTOP OCYIIECTBIISETCS
TeM K€ CaMbIM HakaTueM Kjasuiu ‘“a’. B oboux ciydasx Bcg OTBeJIleHHAS
JUTA 33/1a97 9aCTh 9KPaHa 3aHUMAETCs PAMOYTOJIbHUKOM MeOMETPUYIECKOTr0
pejlakTopa, a HaOpaHHas paHee YacTb TEKCTa 33Jia4yl PO IacT C SKPaHa.
Omna Oyzer BOCCTAaHOBJIEHA [0 OKOHYAHUH (MO0 OTMEHE) CO3/IAHMs IePTEXKa
U pa3MeIeHa 1o 4epTexkoM. MOoKHO morpoboBaTh CO3JaTh YePTeXK C I0-
MOIIIO aBTOMATHUYECKOH IPOIIe/Lyphl, UMeloleiics B pertarese. s sToro
HaxkuMaercs kjiapuia U7, KEcim 10 9roro Obl1a BBeJIeHa pydHAs. BEPCUS Yep-
Texka, TO OHA Oy/IeT 3aMeHeHa aBTOMATUYECKOIT; BOCCTAHOBJIEHHE IIPEJIbLIIY e
BEPCUH YepPTerKa MPU 9TOM JOCTUraeTCs IIyTeM BbIIEIeHUs depTexka (JeBoil
kstaBuieil M) u Haxkarus “Ctr-Del”. Eciu Hy»KHO BpyYHYIO H3MEHUTH
paHee BBEJICHHBIN YepTeXK 33a9 (B TOM YHCIIe, ABTOMATHICCKU BBEICHHBDIT),

TO, KaK U IIPU IePBOHAYAIBHOM BBOJIE UepTexKa, HaXKnuMaeTcs: ‘4.

SaMeTuM, 9TO O OKOHYAHUU PEJaKTHPOBAHUS UepTerka JIUOO IPU OTMEHE
HAYaATOrO PEeJAKTUPOBAHUS aBTOMATUIECKH BBITIOJHAETCS ITPOKPYTKA CIIUCKA
3a/1a49, TaK 9TO B BEPXHEH YaCTH SKPaHa 0Ka3bIBAETCS HaTa 10 00pabaThBaeMoit
3aJ1a9n. YKa3aHHBIM BBIIIE CIIOCOOOM MOXKHO BXOJHUTH B PeJaKTHPOBaHNE
qepTrerka TOJBKO JIJId TOoC/IeJHeN 3aa91 TPOCMaTpUBAEMOTO CITUCKA 3a/1ad.
Ecin ke 3aj1aua He mOC/Ie/IHsIsI, TO €€ CJIeJlyeT CHAYaIa BbIICIUTH (HAKATHE
[PABOil KJIABUIIK MBI B JIO0O TOYKE MOJIs 33144 ), U JIUIIb 3aTeM HasKaTh

Cgp??
9.

B mportecce pesakTupoBaHus depTerka MOXKHO IOJYIUTH WHMOPMAIUIO O
JEefCTBASX TeOMETPUIECKOTO peaKTopa, HaxkaB Kiaapumnry F1.

OKHO reoMEeTPUYECKOr0 PEeJAKTOpPa IPEJICTABSIET CODOM MPSIMOYTOJIBHUK,
Or'pAHUYEHHBIN JIMHUEH CHHEro IBeTa. B mpaBoM BepxXHEM yIJIy OTIE/IEHA
HeboJIbIAas 00J1aCThb, B KOTOPOIl TOSIBJISIETCS YKa3aTeIb TEKYIIEro PeXnMa
penaktupoBanus. [loa Heil pazMereHbl YeTbipe JJOTMIECKUX CHMBOJIA, 00pa-
3VIONNX MEHIO IeOMeTPHUIECKOro pemakTopa. IIpemycMoTpeHs ciiemyiomnme
PEKUMBI PAOOTHI:
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1. HeitrpayibHbIll peskuM. ITOT PEKUM YCTAHABIMBAETCS IIPU BXOJIE B T€OMET-
PUYECKUN PEAKTOP. ¥ HEro NpsiIMOYTOJIBHUK YKa3aTessl PEXKUMA — IIYCTOM.
[Tepexo/ 3 J1060T0 JAPYTOro PEXKUM B STOT PEKUM 00ECIIEUNBACTCHA HAYKATHEM
KJaBuiu npobesia. B HeATpaJIbHOM peKUMe MOXKHO BLIIOJHSATH CJICTYIOIIHE
olepaluu:

a) Ilepemenenne ToUKku JIMHGO COMPOBOXKIAIOIIETO ee GYKBEHHOIO 0003HAYE-
Husi. J[J1s1 9TOro TOUKa BBIJIEISIETCS] HAXKATHEM JIEBOW KJIABUIIN MBIIIH [TOCJIE
MO/IBEJICHUS K HEll Kypcopa MbIIIHA. 3aTeM MOXKHO CJBUIATh TOYKY HAXKATU-
eM KJIABHUII Kypcopa (IIOCTOSIHHOE yJlepyKaHie KJIABHIIN HAYKATON TPUBOJIUT
K MEJIJIEHHOMY JIBUYKEHUIO TOYKU B BBIODAHHOM HAIIpaBJeHUN). AHAJIOTHY-
HO, MOXKHO CJIBUTaTh ODO3HAYEHHUE BBIJIEJIEHHON TOUKN HAXKATHEM KJIABUIIL
“Ctr-kypcopsr”. IIpu jBukeHNN TOYKN KOPPEKTUPYIOTCH BCE BEIYIINE K HEl
OTPE3KH IPSIMBIX.

6) Uzmenenne obosnauenusi Touku. CHauasa HaKUMaeTcsi OyKBEHHAsT KIIaBU-
ma (6bITh MOYKET, COPOBOXKIaeMasl HECKOJIbKUMU TIUMPOBBIMUA TIPU YKA3aHUH
MHJIEKCA) sl HOBOIO 0DO3HAYEHMsI, 3aTeM BbLIEJISIETCS HyKHasi TOUKa (J1eBast
KJIABHIIIA MBIIN) U HaskuMaercs “=". Kak n B ciydae Jo6aBiieHns HOBOIA
TOYKM (CM. HUXKE), JIJIsl BBOJIa GOJIBINOI OYKBbI HA KJIABHATYPE HAXKIMAETCSI
MaJsast OykBa, 1 Haobopor. Crapoe obO3HAYEHNE 3AHOCUTCSI B HAKOIIUTEb
obo3HaYeHU TOYEK, U OyIeT MUCIIOJIH30BAHO IPHU ITOCEIYIONINX BBOJE JINOO
KOppeKInK 0603HaueHnst (eC/in He COPOCUTH HAKOIUTEIb C TIOMOIIBIO KJTABUIIIH
“Delete”).

DTH onepanyuyu MOXKHO MPUMEHSATH U B JPYIUX PeKuUMax (HO He B PeKHMe
BBOJIa HOBBIX TOYEK, TAaK KaK TOrIa KayKasl ITOIBITKA BBIIEIUTH TOUKY Oymer
[PUBOJIUTH K CO3JIAHUIO HOBON TOYKH).

2. PexxuM BBOJIa HOBBIX TOYEK. BXO0J B pEKUM BBOJ[a HOBBIX TOYEK OCYIIECTB-
JisieTcd 1pu HaxkKaTuu Kiasumm “Insert” 6o BbIOOpPE MBIIIBIO ITIYHKTa MEHIO
“rouka’. B nmpaMoyroJbHUKE yKa3aTesd PeXKUMa, MOsSIBASIETCs CJI0BO “Touka’.
JLj1st BBOJIa HOBOI TOUKU CJIeyeT BhIOpATh KYyPCOPOM MBIIIHU €€ MMO3UIUI0 U
HayKaTh JIEBYIO KJIABUIILY MbIIN. B KadecTBe 0003HAYEHUS] TOUKHA KaXK bl
pa3 BeIOMpaeTCs IepBasi He UCII0/Ib30BaHHast 0oJibiast 6ykBa. OIHAKO, MOKHO
sIBHO YKa3bIBATH 0003HAYEHUS TOYEK, IPEJIBAPUTETHHO HAXKAB OCJIEI0BATEI b=
HO HEKOTOpbIe OYKBEHHBbIE KJIABUIIN. TOT/Ia OC/IeAyoIIe HAaXKATUsT JIEBOI
KJIABUIITN MBIIINA Ha BHIODAHHBIX [TO3UIUAX IPUBELYT K MCIIOJIb30BAHUIO JIJIs
TOYEeK 0DO3HAYEHUN U3 JAHHOU TOCJIEI0BATEIBHOCTH. TaK Kak ODBITHO TOYKU
0003Ha9aI0TCs DOJIBIIMME OYKBAMHE, ITPELyCMOTPEHO aBTOMATHIECKOe IIpeodpa-
30BaHMe BBOJIMMBIX C KJIABUATYPBI MaJIbIX OyKB B O0JIbIINE, & OOIBITNX — B
magbre. st cOpoca HaKomUTe sT 0O03HAYEHNSI HOBBIX TOUEK HAXKMMAETCsT
kJaBuiia “Delete”.
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Ob6o3HaueHns TOYEK MOYXKHO COIPOBOXKIATH MHIEKCAMU — JIJIsi 9TOT'O MOCJIE
HaXKaTus OyKBEHHOM KJIABUIIN HAYKUMAIOTCS OIHA UJIU HECKOJILKO ITU(PPOBLIX
KJIABUII, 00Pa3YIONUX HHJIEKC.

Ecnn HyKHO yJa/auTh paHee BBEJECHHYIO TOUYKY, TO K HEMl ITOJIBOJUTCH KypCOp
MBIIIU ¥ HAXKUMAeTCsl IpaBas Kiapuiia Mbiu. [Ipu sTom obosnadenue yia-
JIEHHOH TOYKM COXPaHseTCs B HAKOIIMTeJe 0003HAYeHUil 1 Oy/1eT NCIOIb30BaHO
(ecsm HE COPOCHUTH STOT HAKOIUTEb) IPU BBOJE HOBON TOUYKH.

3. Pexxum ciBura Touek. llepexom B 3TOT peKUM OCYIIECTBJISIETCS HAYXKATHEM
kaasuim “Ctr-¢”. Ykasarejb peskuMa IIPOPUCOBBIBAET cJIoBO “capur”. lasee
MOXKHO U3MEHHUTD TOJIOKEHME JTF000i U3 TOUEK, He mpuderasi K CPAaBHUTETHLHO
MeJIJIEHHOMY IIepEeMEINEHUI0 ee KJIaBuIlaMu Kypcopa. st aroro cHadasia
TOYKA BBIJIEISIETCs] MBIIIBIO (HAyKaTHe JIEBON KJIABUINU [IOCJIE MOJBE/ICHHs K
TOYKE KypCopa MBIIIIN), 3aTeM KyPCOP MBIIIN [OJBOUTCS K HOBOI HO3UIUK
TOYKHU, U CHOBA HAXKMMAETCs JIeBasi KJIABUIIA, MBIIIIH.

4. Pexxum mpoBejieHUst oTpe3Ka. llepexon B pexkKuM OCYIIeCTBJISIETCST [IPH
naxkarun “Ctr-o” (“0” — kup.) jmbo BbIOOPE MBIIMIBIO YHKTa MEHIO “OTPE30K .
Vkazareab pexKnumMa IMPOPUCOBBIBAET CJIOBO “‘oTpe3ok’. st mpoBemeHus: oT-
pe3Ka MeXKIy JBYMsI TOUYKAMU CHAYAJA BBIJCISIETCS TepBas U3 HUX, 3aTEM
KYPCOP MBIIIH MOJIBOIUTCS KO BTOPON M HAXKUMAETCsT JieBasi KJIABUIIA MBbIIIIH.
Ecmn myx)kH0 He BBecTH, a HAOOOPOT, yIAIUTL paHee BBEIEHHDLIN OTPE30K,
TO TIOCJIE BBIJIEJIEHUS TIEPBOil TOUKU OTPE3Ka Ha BTOPOI TOUKE HAYXKMMAETCST
mpaBast KJIABHUINA MbITIIH.

5. Pexxum mpoBeieHust eprenauKkyisapa. llepexom B pexKuM OCyIIecTBISeT s
npu Haxkarun KJjasumuy “Ctr-1’. YKazareab pexkKuMa IPOPUCOBBIBAET CJIOBO
“nepueHIuKyasap’. Bo3MOXKHBI JIBe OIE€pallii: BOCCTABUTDH IIEPHEHINKYJISIP K
MPSIMOIl B 38JJAaHHON TOYKE 9TOU MPSMOii, JIMOO OIMYCTUTD U3 3aaHHON TOYKH
MEPIIEHIUKYJIAD Ha 3aJJaHHYIO IPSIMYIO.

B niepBom cirydae j1eBoit KIaBUINEl MBIIITN BBIOMPAIOTCS JIBE PA3IUIHbIE TOUKH
Ha OpPsIMOfi (BTOpast M3 HUX — Ta, Yepe3 KOTOPYIO MPOIIeT MepHeHuKYIIsp).
YT00B!I HOOTPEIEIUTDL HAIIPABIECHNE IEPICHINKYISIPa U BBECTU HA HEM eIlle
OJIHY TOYKY, KYPCOPOM MBIIIN BBIOMPAETCS KaKasi-InOO U3 yKe BBEJIEHHBIX
paHee TOUEK, U Ha Hell HaKMMaeTCsT IIpaBas KJIABUIA MBI, 1Oraa mepieH-
JIIUKYJISAP K IPSAMO, TPOXOIsIeil Yepes mepBbie JBe TOUKHU, OyJIEeT TPOBEIEH 13
BTOPOIl TOUKM B HAIIPABJIEHUU TPEThEHl TOUKHU, IPUYEM Ha HEM OyJIeT BBeJEHA
OmzKaiimast K TPeThbeil TOUKe HOBasl TOYKA.

Bo BTOpoM citydae, Kak u B IEPBOM, CHAYAJIA JIEBON KJIABUIIEH MBIIK BHIOUpa-
I0TCS JIBE TOYKHU Ha IIPSAMOI, K KOTOPOil TpeOyeTCs IIPOBECTH MEPIEHIUKYJISD, U
3aTeM Ha TPeThell TOUKe — U3 KOTOPOil NOJI?KeH OLITH OIYIIEH TePIeHINKY ISP
— Ha)KUMaeTCs JieBas KJaBuia MbIu. [Ipu mposejiennn neprieHmKyJsipa
BBOJUTCS HOBasg TOYKA — OCHOBAHUE 3TOI'O IIEPIEHIUKYJIISAPA.
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6. Pexxnm mpoBenienmns okpykHocTH. Ilepexon B pexkuM OCyIIeCTBIISIETCS IPH
naxkarun Kiaapuiy “Ctr-x” (“k” — Kup.) Jubo BEIGOPE MBIIIBIO IIyHKTA MEHIO
“OKpYyKHOCTD . YKa3aTe/lb PeKUMa [IPOPUCOBBIBAET CJIOBO “OKPY2KHOCTL . [ljist
IPOBEJICHUST HOBOM OKPY2KHOCTHU CHAYAJIA JIEBOH KJIABUIIIEH MBI BHIOUPAETCS
ee IEHTP, 3aTeM OepeTcsi Kakas-jIubo TOYKa, Yepe3 KOTOPYIO JOJIKHA ITPOHTH
OKPY?KHOCTD, ¥ CHOBA HaKMMAaETCs JieBasl KJIABHUINA MbIIU. 1TOObI yIaJIuTh
BBEJIEHHYIO PaHee OKPY2KHOCTH, CHAYaJIa JIeBOI KJIaBHIIEHl MBI BHIOUPAETCs
ee IEHTP, 3aTeM Ha TOU TOYKE OKPYXKHOCTH, C TIOMOIIbI0O KOTOPOI OHA BBOJIH-
JIaCh, HAKNMaETC IIpaBasd KJIaBUIIIa MBIIIN. HOC‘HGILHHH o1rrepalisl BO3MO2KHa
JIMIITb B TOM CJIy4ae, eCJId PaHee BBeJeHHAasl OKPYKHOCTh HE MEPEMEITAIach
10 9KpaHy (Takoe IepeMeleHre IPOUCXO/UT IIPH [IePEMEIeHIN ee IIeHTPA);
uHave Jisi yJajleHusi OKPY’KHOCTU HY’KHO YJAJIUTh €€ IEHTD).

7. PexxuMm mrapaJiieIbHOTO TIepeMellieHnsi Bcero nsobpaxkenusi. Ilepexon B
PEeKUM OCYIIEeCTB/IsIeTC s Tpn HaxkaTuu Kiaapuimn “Home” 6o BbIO0pE MBITIHIO
IIYHKTa MEHIO ‘IiepeMerneHue’. YKa3aTe/b PesKUMa, IIPOPUCOBBIBAET CJIOBO
“mepemertenne”’. st 3amaHmsI BEKTOPa ITEPEMEIEHNsT CHAYAIa Ha HEKOTOPOI
MO3UINK HAXKMMAETCsI KJIABUIIA MBIIIH, 3aTeM KYpPCOP MBIIIU IIEPEHOCUTCA Ha
HOByIO IO3UNNIO, 1 CHOBa HaKHNMaETCA KJIaBUIIIA MbBIIIN.

8. Pexxum m3meneHusi pa3MepoB pamku deprexka. s Beibopa TOro Kpas
paMKU, KOTOPBIl TpebyeTcst IepeBUHYTh, HaxKumaercs: “mpabbrii Ctr - Kja-
BHIIIa, KypCOPa, COOTBETCTBBIONIAS HAIIPABJIEHUIO K HyKHOMY Kpaio’. Hosoe
[IOJIO2KEHUE Kpas BHIOMPAETCH HaXKATUEM JIEBOM KHOIIKU MBIIIH IIOC/IE TIepe-
MEIEHNs ee Kypcopa Ha HYKHYIO HO3UNHI0. PeKuM 0OBIYHO HCIOJIB3YeTCs
JIJIs YBEJIMYEHUsI 30HbI YepTexKa, 10, KOTOPLIM pa3MellleHbl Apyrue n3obpa-
JKeHWsT. ITO YBEINIEHNEe OTHOCUTCS TOBKO K TIEPUOTy PEAKTUPOBAHUST; O
3aBePIIeHNH PAOOTHI F€OMETPUYECKOTO PEJIAKTOPA HIKHSIS IPAHUIIA YePTekKa
BBIOMPAETCST ABTOMATUIECKH 110 KPAHHUM CHA3Y €r0 TOUKAM.

3.5. TexkcrdopmyIbHBII peJaKTOP

st cosmanns u npocMoTpa (hOpMATHPOBAHHBIX TEKCTOB C BCTABJICHHBIMH B
HuX HOPMYyJIaAMUA U Y€PTEKAMU IPUMEHSIETCS TeKCTMOPMYIbHBIN PeIaKTop.
B cucreme ¢ ero moMoripio peaau30BaHbl OOl CIPABOYHUK, CIPABOYHBIE
CBEJICHUST JIJIsl OTJIEJIbHBIX JIOTUYECKUX CUMBOJIOB 1 (4acTU9HO) uHTEpdeiic
[IPOCMOTPa 3314, B TOM 4ducje narepdeiic peJak THpOBaHus 3a/1a9 Ha TEeK-
cTOBBI aHam3. TeKCT cocTaBIsSeTCsl U3 JIEMEHTOB, CO3/[aBAeMbIX TEKCTOBbIM,
bOPMYIBHBIM ¥ TEOMETPUICCKUM PeakTopaMu. MexK /1y 9TuMu sj1eMeHTaMu
MOL'YT BCTABJISITLCS yKasaTesn ab3alia, [yCTol CTPOKU H HPOILYCKa 3aJaHHOIO
qrcsa no3urwii (6e3 mepexosa Ha HOBYIO CTPOKY ).

Haaum kpaTkoe onucanue naTepdeiica TeKCThOpMYILHOIO peJlakTopa. 3aBep-
[eHIe PeIAKTUPOBAHUS IPOUCKXOIUT €INHCTBEHHBIM CIIOCOOOM — TI0 HaXKATHH
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kaasuin “End”; B 9TOM citydae pe3yabTraThl peJakKTHUPOBAHUSI OYIyT cOXpaHe-
HbIL. J[JIsT OTMEHBI PEJIAKTUPOBAHNS MOXKHO HCIIOJIb30BATh KJIABUIIY “KypCop
BieBo” ymbo “Esc” — ecrecTtBeHHO, 63 COXpaHEHUsT PE3YJILTATOB PEIAKTH-
poBanusi. [Ipu mpocMorpe TeKCTGHOPMYIBHOIO MACCUBA MOYKHO IIPUMEHSITH
OOBIYHYIO ITPOKPYTKY C MTOMOIIBIO KJIABUII “Kypcop BBepX ', “Kypcop BHUZ H
kiasui “PageUp”, “PageDown”.

B pasnuaHbIX omeparusix UCIOIb3yeTCsI BhIIETEHNE SJIEMEHTa TEKCT(DOPMYIh-
HOTO MaccuBa. Takoe BbIJIe/IEHNE OCYIIECTBIIAETCS MBIIIBIO: €€ KypPCop IOABO-
JUTCS B TI0JIE PACCMaTPUBAEMOr0 dJIEMEHTa, U HaXKUMaeTCs JeBasd KJIABUIIIA
MBIITH. BhIgeIeHHbIf 9/1eMeHT IepeKkpalinBaeTcs B cuuunii npet. I[loBropHoe
HaxKaTWe JIEBOH KJIABUIIK MBI OTMEHsIeT BbIJIeJIeHue djieMeHTa. [Ipu BbI-
JIeJICHUH HOBOT'O 3JIEMEHTA CTAapOe BBIJIEIEHNE aBTOMATUIECKNA COPACHIBACTCS.
Boigesenne saeMeHTOB TpeOyeT 0CTOPOXKHOCTH, TaK KaK OHO IOJAIOTaBJINBAET
BBIIIOJTHEHUE PA3JIMYHBIX Ollepaliuii, U cjaydaiiHoe HayKaTue KJIaBUIIIN MOXKET
[IPUBECTU K HEXKEJATEJIbHBIM HOCJIEICTBUSAM.

st BBOZIa HOBOTO TEKCTa, (hOPMYJIBI JIOO YepTeKa UCIOJIb3YIOTCS, COOTBET-
CTBEHHO, YK€ OIUCAHHBbIE paHee TEKCTOBBIN, (hopMyIbHBIN OO TeoMeTpude-
cKUit peslakTopbl. Eciin 106aB/IeHIe HOBOT'O 9JIEMEHTA ITPOUCXOJIUT B KOHIIE
TEeKCT(POPMYILHOIO MACCUBA, TO HY?KHO C IIOMOIIBIO ITPOKPYTKHA OCBOOOIUTD
B HI2KHEH 9acT! 9KpaHa JOCTATOYHOE MECTO W HaKaTbhb OJHY U3 CJICIYIOINX
KJIQBUIIL:

a) Bsoy HOBOrO TekcTa — snbo Haxkarh “Enter”) nmmbo naxkars “r”.

0) Bsox nosoit o MYJIbI DOPMYJIBHBIM PDEIaKTOPOM — HazKaTb “©” MaJseHb-
Koe€.

B) BBo HOBOIT hopMyJIbI TEKCTOBBIM pelakTopoM — Haxkarh “®”  GoJibIiioe.

r) Box ueprexxa — Haxkarp “u’.

D10 obecrieunBaeT BXOJ B HEOOXOIUMBIN PEIaKTOD; O 3aBEPIIEHNN PeTaKTh-
POBaHMUsI JIEMEHT JOOABIAETCS HEMOCPEICTBEHHO MOC/IE TIPEIbIILYIIEro (eciu
OCTaBaJIOChb MECTO B CTPOKe, 3aHSITON IpeablAyIuM 3JIEMEHTOM, TO — HadHUHad
C TIEPBOI CBOOOTHOI MTOBUITNY STOM CTPOKH; NCKJIIOUEHIE COCTABJISIET JIUIID
YepTezk, KOTOPBIA BCerja MoMeaeTcst HaunHasi ¢ HOBOil crpoku). BoamoxHa
ormeHa pejgakruposanus (Esc).

Ecsin Hy»>KHO BCTABUTH HOBBIIl 9JIEMEHT II€PE/l PAHEe CO3aAHHBIM JJIEMEHTOM,
TO 9TOT JEMEHT CHAYAJA BBIJEJSETCS, U 3aTE€M BBIIOJTHSAIOTCS YKa3aHHbIE
BbIIIE JefCTBUS &) — T).

Ecin nyxH0, 9TOOBI HOBBII 9/1EMEHT HAYUHAJICS C HOBOI CTPOKH, TO IIE€PEJ], €ero
BBOJIOM HaxKnMaeTcst Kiasuia “a” (ab3ar). Eciiu ajieMenT yike ObLI BBEJIEH, U
TpebyeTcs ¢/IeIaTh ero HAYNHAIOIIMMCS C HOBOW CTPOKHU, TO 3TOT SJIEMEHT BbI-
JIeJISIeTCsl JIEBOI KJIABUIIEH MBIIN U HAXKUMAeTcs “a”. AHAJIOTMIHBIM 00pa3oM

135



BBOJIUTCS IIPOIYCK CTPOKM — IIepe]i HADOPOM HOBOT'O JIEMEHTa, HaKUMAETCs

“c” nmubo mocie BbIIEJEHNs paHee HAOPAHHOIO 3JIeMeHTa HaxKumaeTcs ¢’

st BcTaBKu 1IpoOESIOB TepeJ] BbIJAEJIEHHBIM 3JIEMEHTOM CJIEJyeT BbIOpATH
nyHKT MeHto “IIpobesibr” b0 HaXKaTh KJIABUIITY IPOOEJIa, TIOC/Ie Yero HaXKaTh
JIEBYIO KJIABWIILY MBIIIN Ha TOH IMO3UIUU, JIO KOTOPOW CJIeyeT CIABUHYTH
HAYAJIO BBIJIEJIEHHOTO 3jieMeHTa. CIBUT OCYIIECTB/ISETCS TOJIBKO B PAMKAX
0J1HO#I cTpOKH, 6€e3 1epexoja Ha CJIEIYIONLYIO0 CTPOKY.

s ynaneHue BBEIEHHBIX Iepe]l BbIIEJEHHBIM 9JIEMEHTOM IIpobesia, ab3ana
00 IIPOITYCKa CTPOKHU CJIejlyeT HaxKarTh Kiaasuiry “Ctr-ir’.

st u3MeHeHnsT TeKcTa, POPMYJIBI JINOO YepTerka MPeIIPUHIMAETCS HAYXKaTHhe
[paBOii KJIABUIIU MBIIIU B 00/IACTH JAHHOI'O SJIeMEHTa. FKcjim Hy>KHO N3MEHUTD
dopmyry POPMYIBHBIM PEIAKTOPOM, TO IPEIBAPUTENIBHO 3Ta (hOpMysIa BbI-
nesisiercsi. Vinade ee m3MeHeHne OyJIeT BBIMOJIHSITHCA TEKCTOBBIM PEIaKTOPOM.

st ynasmenust saeMeHTa OH CHAYAJIA BBIJCJSCTCH, a 3aTeM HaKUMAaCTCs
“Ctr-Del”. TIpoGesbl, ab3alibl U IPOIYCKU Tepe]] YIAJEHHBIM 3JIeMEHTOM CO-
xpansiores. [loaTomy mepest yaaaeHneM KOHIEBOTO 3JIEMEHTA e1ec000Pa3HO
CHAYAJIA YIATUTH MPEJITECTBYIONINE eMy MpoOesbl U MPOITYCK.

s mepecTaHOBKY BBIJIEJIEHHOTO 3JIEMEHTa Ha HOBYIO TO3UIIUAIO KYPCOP MBIIIIH
ITOJABOIUTCS B 00JIACTH TOT'O 3JIEMEHTA, IePel KOTOPBIM TPeOyeTcs PacIojio-
KUTDb BBIJIECJIEHHBIA 9JIeMEHT. 3aTeM HaXKUMAETCsI IIpaBasl KJIaBHUIIA MbIIIIH.
Ecnan npapas kjiaBuiiia HaKuMaeTCsl BHE 00JracTeil 97IEMEeHTOB MaCcCUBa, TO
BBIJIEJIEHHBIN 3JIEMEHT ITEPEHOCUTCS B KOHEI[ MaCCUBA.
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Introduction to Logical Processes. Representation of Problems in

the Solver
Podkolzin A.S.

The article describes the interface of the mathematical problem
solver; tells about the logical system "Iskra"; describes the logical
language used in the solver; tells how the logical formalization of
problems is carried out.

Keywords: mathematical problem solver, logical processes, logical
language, logical formalization of problems.
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