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MPEAUCAOBMUE

Hauny ¢ onucaHust 0JJHOTO 3araIouHOro Ciy4asi, IPOU30LIEIIEro CO
MHOU Ha 0030PHOM JIEKIINH 10 MaTEeMAaTHKe, KOTOPYIO S YUTaNl CTYICH-
TaM-BBIITyCKHUKAM, OYIyIIMM YYHTENIsIM HadaJbHBIX KJAaccoB. B 3ame
IPUCYTCTBOBAJIO MpUMEpHO 90 uenoBek (TPH CTYACHUYECKUE TPYIIIBI),
YeThIpe ¢ MOJOBUHOM roja s y4uI IBE U3 STHX TPYIII MaTeMaTHKe, HeoO0-
XOJUMOH B W30paHHOU nMH podeccuu. Eile Ha mepBoM Kypce MBI U3y-
Yajru J3JIEMEHTBI TCOPHUU MHOXKECTB — IPCIAMET, BECbMa MOJIC3HBIN JJIS
OOBSICHEHHS MIIQALIMM MIKOJNBHUKAM, YTO TAaKOE€ HATypaJbHOE YHUCIIO.
(Cam yuuTenb MOXKET IPU ATOM M HE YNOTPeOJATh TEPMHUHA «MHOXKE-
CTBO», €CIIM €r0 HET B LIKOJBHOU MporpaMMme, o KOTOPOU OH paboTaeT.)
C noHATHEM MHOXKECTBa Mbl CTAJKUBAJIMCh M BIIOCIEACTBUH, H3yyas
KOM6I/IHaTOpI/IKy, OCHOBBI JIOTUKH, 3JIECMCHTHI anre6p1>1 U T€OMETpUH, 0C-
HOBBI TEOPUU BEPOSITHOCTEH. ...

Wrak, B caMoM Hayalie JIEKLIMHU 5 BBIHYJ U3 KapMaHa JIB€ COBEPIICHHO
OJTMHAKOBBIC MTAPHKOBBIC PyUKH U OOpATHIICA K 3aITy:

— IlocMoTpuTe Ha 3TH 1B€ HOBBIE LIAPUKOBbIE pyukd. OHU COBEpPLICH-
HO OJMHaKoBble. JlaBaiiTe paccMOTpuUM J1Ba MHOxkecTBa — 4 u B. MHoxXe-
CTBO A COIEPKUT B KaueCTBE CBOEr0 €IMHCTBEHHOI'O JIEMEHTa PYUKY,
KOTOPYIO 51 IEp)Ky B JIEBOH pyKe, a MHOXKECTBO B TOXE COIEPKUT OJUH-
€IMHCTBEHHBIN JIEMEHT — PYUYKy, KOTOPYIO s IEpXKy B MpaBou pyke. Te-
IIepb OTBETHTE MHE, IOXKAJIylcTa, HAa BOIIPOC: U3 KAKUX 3JIEMEHTOB CO-
CTOHT IIepecedeHUe ITUX JBYX MHOXKECTB?

CekyHa yepe3 TpUIUATh OJHA U3 JIYUYIIUX CTYAEHTOK pelInjach OT-
BETUTD:

— OTo0 nepeceyeHre COCTOUT U3 OJTHOM IIapUKOBOM PYUKH...

S cipocun y 3ana:

— Ectb 11 gpyrue oTBeTHI?

3anm 6e3mMonBcTBOBAN. Yepe3 HEKOTOpoe BpeMs S CHOBA YCIBIIIAN OT
OJIHOM M3 CTYJIEHTOK BCE TOT K€ OTBET.

— Ho 3T0T O0TBEeT HEBepeH, — cKazal s, — HonpoOyHTe BCIIOMHUTD, UTO
TaKoe TMepeceueHe MHOXKECTB!

B 3ane Bouapunach MpauHas TUIIHMHA.

Ho s xopomo moMHuII, 4TO Y CTYJAEHTOB HPEIbIAYIIHUX BBIITYCKOB I10-
JIOOHBIX MPOOJIEM HE BO3HUKAJIO.

UTo ke CIIyYHIIOCh C ATUM BBITYCKOM?

HmenHo 3ta mpobiiemMa uccienyeTcs B HacTosImei pabdore.

51 yOesxxaeH, 9To ymoMsHyTasl BEIIIE IpobieMa — OTpakeHHe KOJUTH-
3UM JABYX OJM3KHX MOHATHH — «MEMIOK» M «MHOXXECTBO». JleJlo B TOM,
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YTO Ha MATOM Kypce CTYJIEHTHI, O KOTOPBIX IIJIa pedb BBIIIE, TIO3HAKOMHU-
JIUCh C «TEOPHEN MEIIKOB» U U3ydYallld €€ B TeYeHUE MIEPBOTr0 CeMecTpa, a
X HEBEpHBIC OTBETHI, MPO3BYYaBIINE HAa OO30PHOW JEKIWU, OBLIA OB
a0COJIIOTHO BEPHBIMH, €CITU OBl pedb IITa He 0 MHOYKECTBAX, a O MEIIIKaX.

dakTHYECKH 3Ta OpPOIIOpa MOCBSIIEHA OJHOMY 3JIEMEHTAPHOMY, HO
BaXHOMY MaTE€MaTHYECKOMY BOIIPOCY, BOZHUKIIEMY B MOCIISIHUE TObBI —
a IMEHHO, B3aMMOOTHOIICHUIO TIOHIATHI «MEIIOK» H «MHOKecTBO». Hamo
cpa3y MPeayNnpeanTh YUTATEIS, YTO MATEMATUUCCKUA TEPMHUH «MEIIOKY
Ob11 BBeneH akageMukoM A.JI. CeMeHOBBIM M3 COOOpaKEHUH Teaaroru-
YECKOro yao0cTBa, a B MaTeMaTHKE MPEX]IE UCIONb30BAINCH IS STOTO
JKe TMIOHATHS TEPMUHBI «MYJIETUMHOXKECTBO» U «KOMILIEKTY.

Bripouem, MEKIy MOHATHEM «MYJIBTHMHOKECTBO» U TMOHATHEM «Me-
IIOK» UMEETCsI TOHKas pa3HHIla, HTHOPUPOBAHUE KOTOPOH MPUBOIUT K
HEKeJIaTeIbHBIM [TOCIEICTBUAM.

[To oOmienpuHATOMY OIpPECICHUI0, MYIbTHMHOKECTBO OTIHYACTCS
OT MHOXXECTBA TEM, YTO KaXKIIbIH SJIEMEHT MYJIBTHUMHOXKECTBA MOXKET
BXOJUTh B HEro HECKONbKO pa3. HyXHO cka3aTh, 4TO caMO TOHSTHE
MYJbTHUMHOKECTBA H3HAYAIbHO OBLIO MPHIYMAHO IS PabOThI ¢ TAKMMHU
a0CTpaKIVSIMH KaK «BAKaHCHS», KITPH3HAKY, KHATYPAIBLHOE YHCIIO» H T.II.
YroMsHyThIE a0CTPaKTHBIC CYNTHOCTH HUKAKOTO MECTa B IPOCTPAHCTBE
HE 3aHUMAIOT, U MbI BIIOJIHE MOXKEM MPEACTaBUTh ceOe, YTo, HApuMep,
BakaHCHs JIOLEHTa MO Kadeape MaTeMaTHKH BXOIUT B CIMCOK BaKaHCHI
JBaXIBl. MBI MOXEM Jae 0003HAYMTH 3TOT (aKT, IOCTABHUB ITUPPY «2»
HAIPOTHUB CJIOB «BAKAHCHS JIONICHTAY.

OpnHako eciay peuyb HUIET O MaTepPHAIbHBIX OOBEKTaX, KEJIATeIbHO
ObIBaeT MX Kak-TO M300pa3uTh. Hampumep, ofHa W Ta ke 4YallKa TOXe
MOKET BXOJUTh B KaKOE-HHOYIb MYJIBTHMHOXECTBO M IBaXKIbl, HO
HM300pa3uTh 3TO, B CYIIHOCTH, HEBO3MOXHO. Yamika 3aHMMaeT B MpO-
CTpaHCTBE BIIOJIHE OIPENEICHHOE MECTO, M HAPUCOBATh €€ Ha TOM ca-
MOM MECTE B JIBYX 9K3EMILISPax MPH BCeM JKETIaHUU HE yIaeTCs.

MHe MOryT BO3pa3uTh:

— JlaBaiiTe HApUCyeM PSIOM BTOPYIO TOYHO TaKyIO K€ YaIKy, U Mpo-
Osema OyneT perreHa!

Ho B TOM-TO M nemo, uTo mpobieMa He TOJNBKO He OyneT pelieHa, a
Oyzer co3maHa HEBOOOpazuMasi MyTaHUIA, MbI MEPECTAaHEM pa3luvaTh
JIBE COBEPILICHHO Pa3HbIC CUTYAIHH:

a) UMeeTCs TOJIbKO OJTHA YalllKa, HO OHA W300pakeHa JABaXKIbl, YTOOBI
M0Ka3aTh TAKUM CHOCOOOM, YTO OHA BXOJUT B PacCMaTPHBACMOE MYJlb-
THMHOKECTBO JIBAKIBI;



6) HUMCIOTCS ABC OAWHAKOBBLIC C BHUAY YalllKW, KaXJasd U3 KOTOPbIX
BXOAHWT B HAI€ MYJIbTUMHOXCCTBO 110 OJHOMY pasy.

NubiMu CJIOBaMHM, HAIrJIIJHOCTBIO HU3JIOKCHUSA MHOr'Aa OBIBACT IT0JIE3-
HO XXCPTBOBATbD, YTOOBI HE YTroauTh B JIOBYUIKY.

Kakoif sxe cMBICII MOKHO MPHUIATh JBYKPATHOMY BXOXKICHHIO YAIIKK
B MyIBTHMHOXKeCTBO? JloImycTHUM, UTO OT Hac TpeOyeTcs paccTaBUTh Ha
croie 10 eMKOCTel I KUIKOCTH, IPUYEM CPEAH dTHX €MKOCTEeH IToj-
JKeH OBITh B TOYHOCTH OJIMH IMPEIMET, ClIeNaHHbIA U3 (apdopa, U B TOU-
HOCTHU OJMH MpeIMET CHHETO IBeTa. DTy 3aJauy MOXHO PEIInTh, HalpH-
Mep, cienyromuM oopazom. [loctaBuM Ha CTON 9 CTEKIISTHHBIX CTaKaHOB
1 OAHY CHHIOIO (apdopoByro Yamky. Torma MBI CMOKEM YTBEP)KIATh,
YTO 3Ta Yallka JBaXJbl BXOJUT B COCTaB MYJIBTHUMHOXECTBa M, 0Opa3o-
BaHHOTO TMpEeJMETaMHu, KOTOpPhIe Mbl PACCTaBUJIM Ha CTOJIe: OJUH pa3 —
Kak (ap(opoBBIN IPEIMET M BTOPOH pa3 — Kak MPeIMeT CHHETO IIBETA.

Teneps — o Teopuu MemKoB. B ogHONW W3 CBOMX MyOJIMKaIMiA
A.JI. CeMeHOB TpsSIMO IMUIIET, YTO MELIOK — 3TO MYJIbTUMHOXKecTBO. Of-
HAaKO 3TO He coBceM Tak. «Teopusi MEIIKOBY MpelHa3HaueHa AJs IeTel, u
U3JI0KEHHUEe, KOHEYHO JK€, HOJDKHO OBITh HATAOHBIM. [T TOCTIOKEHHS
TpeOyeMoil HATJISTHOCTA B TEOPHH MEIIKOB TOBOPUTCS O BXOXJICHUHU B
MEIIOK HECKONbKUX OOUHAKOBLIX 27eMenmog (4 HE O HeCKOIbKUX BX0JiC-
OeHUAX 00H020 U MO020 e demenma). B pesyabpraTte Takoro aianTHpo-
BAaHHOTO IS JeTed MOJAX0Aa TepsieTcs pa3inuyue MEXIy IBYMs KIIoue-
BBIMM JJI1 MaTeMaTUKH MOHATUSAMHU — «TaKOW JKe€» U «TOT K€ CaMblil».
(Kak MBI TOJTBKO 4TO BUIETH, B TCOPUH MYJIBTHMHOXKECTB ATOTO HEZ0pa-
3yMEHHs He BO3HHUKAET.)

[ToaTomy, Ha MOH B3I, B LEJIOM MHTEPECHAS U IMOJIE3HAS TEOPHS
MEIIKOB JOJDKHA OBITH oT4acTH mepepaborana. O TOM, Kak 3TO MOXHO
clenaTh C HAMMEHBIIUMU MOTEPSIMH, OyIIeT cKa3zaHo Hke. (DakTHyeckH,
1eNb TaKoW 1epepaboTKU — YCTpaHEHHE HECOBMECTHUMOCTH «SI3bIKa MEIlI-
KOB» C «(I3bIKOM MHOXKECTBY.)

B 3axitouenue otMedy, 4yTo npodsieMa pazIuueHus MOHATUH «TaKou
JKE» U «TOT K€ CaMblil» CyILIECTBOBalA U JI0 TOT0, KaK MOSIBHJIACH TEOPUS
MEIIKOB, HO He ObLIa CTOJh OCTpa Kak ceidyac. CIpaBUTHCS ¢ ATOH Mpo-
onemoii xoten emie KonMoropos, BBOJS B IIKOJIbHBIE YUeOHUKH T€OMET-
PUH TEPMUH «KOHTPYIHTHOCTB», HO, K COXKaJICHHUIO, HE MIpeyCIell.

Asmop
Mockesa,
25.06.2015



1. O NMPEMOAABAHUN SAEMEHTOB
HAMBHOIN TEOPUU MHOXECTB B LUKOAE [5]

Kak yxe oTMeuanoch B MPEAKUCIOBUH, €I JI0 POHUKHOBEHUS B
HavajJbHbIE KYPChl MATEMAaTUKA TEOPHHM MEIIKOB, YUUTENSA CTOJIKHY-
JUCh C TPYAHOCTSIMH, CBSI3aHHBIMU C BOCIIPHSITHEM JETbMHU OOBIYHOU
HAUBHOW TEOPUM MHOXKECTB. [IpudemM 3TH TPYJHOCTH BOBCE HE ObLIN
CBSI3aHbI C KAaKUMH-THOO HM3BECTHBIMU MapajoKcaMu (Hampumep, ma-
pamokcoM Kyuu wiau napagokcoMm Paccema). Okaszanock, 4TO MHOTHE
JICTH TPOCTO-HAMPOCTO HE MOHUMAIOT, YTO TaKOE PAGHbIE MHOJiCe-
cmea. bojee Toro, Kak Mokasajid HeJaBHHE YKCIECPUMEHTHI, UMEIOTCS
OUYEBUIHBIM 00Pa30M BHITEKAKOIIUE OTCIOJA TPYTHOCTU C MIOHUMAaHH-
€M CMbICJIa TaKHMX ONepalii Kak 0ObeJMHEHUE U TIEPECCUYCHUE MHO-
JKECTB, IPUYEM ITH TPYIHOCTH MPUCYTCTBYIOT HE TOJHKO Y IIKOJIHHU-
KOB, HO Jlaxe y CTyAeHTOB. Kak MbI YyBUIUM HIDKE, «KOPEHb 371a»
3aKJIFOYAETCS B CMEIICHUH JBYX (DYHIaMEHTAIbHBIX MOHATUH: «TaKOH
XKe» U «TOT e camblity. C TPyAHOCTSIMH B Pa3IMYCHUU 3THUX JBYX
MOHATUH PeOEHOK CTAIKUBAETCs eIlle B HAYaIbHOM IIIKOJIe, TAE B paM-
Kax HEKOTOPBIX MPOTrPaMM BBOJMUTCS TOHSATUE MHOXKECTBA.

Crnemyer nmu OTCIOAA BBIBOJ, YTO HYKHO BOOOIIE OTKAa3aThCS OT
BBEJICHVS B IIIKOJIC MTOHSITHS MHOXECTBA M, COOTBETCTBEHHO, HE BBO-
JIUTH OTIEpAIlMU HaJ MHOXXECTBAMHU U AUarpaMMbl Ditnepa?

Hwxe MBI monpITaeMcst OTBETHTH Ha 3TOT BOTIPOC.

B pabotax [1] u [2] BrOSMHE YOEIUTENBEHO MPOASMOHCTPUPOBAHO,
4TO YK€ 5—06-JeTHHEe JeTH YCIEIIHO CIPABISIOTCS ¢ KiaccupuKanyei
MPEeIMETOB IO ABYM TpH3HAKaM, T.e. (pakTHUeCKH pabOTaloT ¢ Aua-
rpaMMamu Jinepa. MoxeT ObITh, IeJI0 HE B TOM, YTO JETCKasl IICUXH-
Ka elll¢ HEeIO0CTaTOYHO Co3peia I BOCIPHIATHS TaKOrO CIIOXKHOI'O
MOHATHUS KaK «MHOKECTBOY, @ B TOM, YTO B3POCIIbIE «II0 YMOITIaHUIOY
MPEINoNaraloT HEeKOTOPhIE COTJIAIICHUS BBITOJHEHHBIMU, B TO BpeMs
KaK JICTSIM UX HY>KHO OOBSICHATE?

[IpuBenem onpenenenne u3 yuebnnka JL.I'. [lerepcon [3, c. 7]:

«/lea mHOIMICECMBA PAGHBL, €CU OHU COCMOAM U3 OOHUX U Mmex
ace Inemenmos. Ecau mnoowcecmea A u B pasuwt, mo nuuwym A = B.
<...> [lycmpo
A = {manuna; 3emasnuxa; cMopoouHal,

B = Bemnanuxka; manuna; cmopoounal <...>
A = B (8 Hux 00Hu u me dice d/1eMeHMbl, MOILKO 8 PA3ZHOM NOPLOKE)».
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B pesynbraTe Bo3HUKaeT ciemyrommii MHTepecHbIH 3ddexT (co-
obmeno mpod. A.JI. UekuHbIM).
Ha puc. 1.1 uzobpaken mkad ¢ AByMs MOJTKaMHU.

Muoxecteo A’

KNyb-
BALLIHA HUKA SEMINAHWKA

MHoxecTeo B’

KNYB-
SEMITAHWKA BMLIHA HUKA

Puc. 1.1

Ha Bepxwneii monke cToar Tpu OaHKHM BapeHbs (HalpuMep — BUII-
HEeBOe, KIIyOHWYHOe, 3eMIsTHuYHOe). Ha HibKkHe# moike — Takue ke
Tpu OaHKU, HO B Apyrom mopszake. COBOKYIHOCTh TpeX BEpXHHUX 0Oa-
HOK 00o03HauaeTcs depe3 A', a COBOKYITHOCTh TPEX HW)KHHUX OaHOK —
yepe3 B'. Yunrens cripamnBaeT yaeHHKa:

— PaBubl iu MHOXKECTBa A’ 1 B'?

YyeHuk oTBEYAECT:

— Jla, paBHBI.

WTak, MBI CTOJKHYJIUCh C CEPhE3HOM MPOOJIEeMOii, KOTOPYIO HE00-
XOJUMO Kak-TO pa3pemnTb. Kak 00bsICHUTh YUEHUKY, UTO MHOXKECTBA
A' m B' He paBHBI, eCH, T4 HA MOJYEPKHYTHIE BBHIIIE CTPOUKHU U3
OTIpe/IeTICHNs PABHBIX MHOXECTB A U B, OH HE 3aMETUT HUKAaKOH paz-
HUIIBI B CUTYAIHIX.

Pa3nuna, o4eBHIHO, 3aKJIIOYAETCSl B TOM, YTO B IPHUBEICHHOM
BBILIE ONpeeNieHH B (PUIYPHBIX CKOOKax MepedyrciIeHbl UMEHa 00b-
€KTOB, a caMU OOBEKTHI (JIEMEHTHI MHOXECTBA) TOJPa3yMEBAIOTCS.
Uro ke 3TO 3a moapa3yMmeBaeMble O00BEKTHI? B paccmaTpuBaeMom
CIy4ae 3TO — MOHATHS, 0003HAYaeMbl€ COOTBETCTBYIOIIMMH CIIOBaMH.

B mo orce spema na puc. 1.1 npucymcmeyiom He umena o6vexmos,
a Hanpomus, camu 00beKmbi.

Takum o6pa3om, mpu paboTe ¢ MHOXKECTBAMH HaM MPEICTOUT
UMETH JIENIO C IBYMsI Pa3HBIMU CUTYAIUSIMH.
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Cutyanus 1. B durypHsix ckoOkax nmepedncisitoTcsi UMeHa 00b-
eKTOB (MMEHa 3JIEMEHTOB MHO)KECTBA).

Curyanus 2. Ha pucyHKe MpHCYTCTBYIOT caMU OOBEKTHI (dIie-
MEHTBHI MHOKECTBA).

Kaxknmas u3 atux curyanuii TpedyeT 0codoro moaxosa.

Pa36op curyamum 1. 31ech BaxKHO COOJIIOCTH CIEIYIONIME J1Ba
YCIIOBUSI:

a) B TEPEYNCICHNN, 3alMCHIBAEMOM B (PUTYpPHBIX CKOOKaX, HH B
KOEM Cllydae HE JIOJDKHBI Y4acTBOBATh CaMU 3JIEMEHTHI, IPUCYTCTBY-
10T TOJIBKO UX UMEHA,;

0) U3 KOHTEKCTa MOJDKHO OBITH SICHO, KAKMM OOBEKTaM COOTBET-
CTBYIOT MEpEUYHCICHHBIE B PUTYPHBIX CKOOKAaX UMEHa.

Torna HemopasyMeHUs, CBSI3aHHBIC C «IIPOOJIEMO pPaBHBIX MHO-
JKECTB», HE BOBHUKHYT.

W3 cka3aHHOTO BHINIE BBITEKACT, YTO HAM CJICAYET COTJIACHUTHCS,
HaIpUMEp, CO CICAYIOIINMU PABEHCTBAMH MHOXKECTB, 3aJaHHBIX IIe-
pednciIeHneM:

{L 1L, L, IV, V} = {1, 2, 3,4, 5};
{xnyOnuka, manuna} = {MAJIMHA, KIIVEHUKA}.

IIpu sTOM TepeunciacHUs BUAA, W300pakeHHOTO Ha puc.l.2, He-
A0IyCTUMBI BCJIIEACTBUE UX NBYCMBICIICHHOCTH.

{MANIMHA, KNYBHUKA, /. }

Pwuc. 1.2. Hegonyctumoe nepeyncneHme aneMeHToOB MHOXeCTBa

3ameuanue. KoHedHO, MOXKHO CHEIIMATBHO JOTOBOPUTHCS, UTO
JKUBOTHOE Ha puc. 1.2 — 3TO UM KaKoro-To 00beKTa (a HEe caM 00b-
ekT). OHaKo Jydlie 3TOro U30eXaTh U MOJIb30BATHCS JUIsl TPOU3BOJI-
CTBa MMEH U3BECTHBIMHU CTaHJAPTHBIMU aJi)aBUTaAMU.

Pa30op cutyamum 2. 31ech UMEET CMBICI MPUIEPKUBATHCA Clie-
JIYIOIIHUX JOTOBOPEHHOCTEN.

a) Kak m3BecTHO, B MaKpoMupe HE OBIBAET aOCOTIOTHO OJTMHAKOBBIX
00BEeKTOB. MOXHO 3TO OOCTOSATENBLCTBO TOAYEPKUBATh, a HE 3aTyIle-
BbIBaTh. Eciu Obl OaHKHU ¢ BapeHbeM, U300pakeHHbIC Ha pHC. 1.1, ume-
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T 3aMETHBIE TJIa3y WHAWBUAyallbHbIE TPU3HAKH, YYCHHUK HE CMOT OBl
omnoOuThea. CoOiroieHNe 3TOro YCIOBHSA WCKIIOYUT MyTaHUILY, TPU
KOTOPO¥ JIBa Pa3HbIX MHOKECTBA IPUHIMAIOTCS 32 PaBHBIE.

0) U Bce ke cobmrofieHre yCIOBUS M3 1. a) MOXKET OKa3aThbCs HE
JYYIIUM pelieHrueM mpooiiembl. HekoTopeie pa3nuuHbie 00bEKTH MO-
YT Ka3aTbCs YENOBEUYECKOMY TIJIa3y COBEPIICHHO OJIMHAKOBBIMH.
(Hanmpumep, 6aHKW BapeHbS Ha BUTPHUHE MarasuHa.) MoXHO TIpemio-
JKUTh MHOW CIOCO0 yKa3aHHS Ha TO, YTO MBI HMEEM [0 UMEHHO C
HECKOJIbKMMU BHEIIHE HE OTJIMYUMBIMU JPYT OT ApyTa MpeaMeTaMu, a
HE C OJHHUM IPEAMETOM, M300paKEHHBIM HECKOJhKO pa3. Cremyer
JIOTOBOPHUTHCA, YTO TPEIMETHI, N300pakeHHBIE BHYTPH OBalla, — 3TO
TO, YTO BHIUT B HEKOTOPHIH MOMEHT BPEMEHHU «KHUBOW» MEPCOHAK,
M300pa’KCHHBIN PSIIOM ¢ OBaJIOM. J1Jist OONbIIEH HAMISTHOCTH PSJIOM C
MIEPCOHAYKEM MOTYT OBITh HAPHCOBAHBI 4ackl (cM. puc. 1.3).

\.T

Puc. 1.3

B) Ocraetcs eme Hepa300paHHBIM CITy4aid, KOT/Ia HY)KHO JABaXKIbI
nu300pa3suTh OJHO M TO € MHOXECTBO. Hampumep, mokaszath Ha
PUCYHKE, 4YTO MHOXCCTBO M3 TpPEX 0aHoOK Bap€Hbd HE H3MCHUTCA
(ocTtaHeTcs paBHBIM caMOMy cebe), eCTM MBI TIOMEHsIeM ABE OaHKH
MeCTaMH. JTOTr0 HETPYIHO IOOUTHCS, HAPUMEpP, TAKUM CIOCOOOM:
MIOMECTUB Ha OONOJHUMENbHbII PUCYHOK «KHBOTO» IMEPCOHaXa, Iie-
PEeCTaBISIONIETO OaHKH.
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3ameuanue 1. [lepeunciieHHbIC BBINIE TPYJHOCTH OYEBUIHBIM
00pazoM CBS3aHBI C PA3IUYCHUEM IIOHSATHN «TaKOW JK€» M «TOT XKE
camblity. B ciydae paboTel ¢ KapTOYKaMu, KOTOpbIe (B OTIHYHE OT
PUCYHKOB Ha CTpPaHHIIE YICOHHKA) MOXKHO MEePEKIabIBaTh, 3TH TPY/-
HOCTH, KaK TPAaBHIO, UCUE3aI0T. 3aMETHM B ATOU CBS3H, UYTO yIIOMSI-
HYTHII BBIIIE OKHUBOW» MEPCOHAXX HE MOXKET OBITh «TaKUM XKe», OH
00513aTEIBHO TOT KE CaMBbIii»!

3ameuanue 2. BepHeMcs emie pa3 K CUTYallud, H300paKeHHON Ha
puc.1.1. Beime ObUTO MOAYEPKHYTO TO OOCTOSITETHCTBO, YTO HA ATOM
PUCYHKE TPUCYTCTBYIOT MMEHHO OOBEKTHI, a HE WX MMeHa. To ecThb
0o0BbeKTaMu (DJIIEMEHTaMH MHOXKECTB) CUHMTAIOTCS U300padcenus 6a-
Hok. Ho ¢ Tem ke ycrexoM Mbl MOTJIH ObI TOBOPUTH O MHOXECTBaX
HACTOSANIMX (CTEKIITHHBIX) OaHOK, CTOSIIMX Ha TOJKaX HACTOSIIErOo
(cnemanHoro u3 aepena) mkada. Ilpu 3TOM Bce HaIM COOOpaKEHUS U
BBIBOJIBI, K KOTOPBIM MBI TIPHIIUTH, TJsAg Ha puc. 1.1, octaBamich Obl
B CHUIJIE.

3ameuanue 3. B ecrecTBeHHOM s3bIKE MpOOIIEMa pa3IHueHUs T0-
HATUH «TAaKOU )K€» U «TOT K€ CaMblii» TOXKE CYIIECTBYET U pellaeTcs
B 3aBUCHMOCTH OT KOHTEKCTa. [ HAcC, OJTHAKO, BaXHO CIIEAYIOIIEE.
Hampumep, MBI TOBOPUM: «27MO0 dHce ClOB0 8CMpedaemcs Ha cledyro-
weti cmpaHuye», HO Mbl HE MOYXKEM CKa3aTh: «3Md Jce YauKa CIoum
HA NOJIKe 8 COCEOHell KOMHAMe.

Takum 00pa3oM, €CTECTBEHHBIH S3BIK HE JKEJIaeT MPU3HABaTh 3a
CIOBAaMHU HWHJMBHUAYAIBHOCTh, KOTOPOW 00JaNaloT MaTepHalbHbIC
npeaMeThl. ITO 00CTOATEIBCTBO MBI OyJeM B JAJbHEUIIIEM UMETh B
BHUIY (cM. maparpad 5).

Autepartypa

1. ®opmupoBaHHE >JIEMEHTapHBIX MaTeMaTHUYECKUX MpPEICTaBICHUH y
nomkoasHUKOB / [Tog pen. A.A. Cronspa. — M.: [Ipoceemierue, 1988.

2. 3BonkuH A.K. Manbimm 1 matematuka. — M.: MITHMO, 2014.

3. Ilerepcon JI.I'. Marematnka. 3 kmacc. Yacts 1. — M.: FOBenTa, 2004.

4. NaseinoB B.B. Jloruko-nicuxojorndeckue MpoOIeMbl HadallbHOW Ma-
TEMAaTHKH Kak y4eOHOro mpenMmeTa http://www.experiment.lv/rus/biblio/vest
nik 6/v6_dav_log-psi.htm

5. Jlokmma A.A., UBanoBa E.A. O mpenogaBaHHM 3JIEMEHTOB «HAUB-
HOW» TEOPHUH MHOXKECTB B IIIKOJIE (B MICYATH).

11



2. HYXXHO AU OBBEAUHATDL
MATEMATUKY C UH®OPMATUKOM?

B sTom maparpade s Xx04y H3JI0KHUTH CBOM COOOPaKCHHUSI O TOM,
noyeMy OoOBEIMHEHHE Kypca MaTEMaTHKH JUIsl Ha4aJbHOW IIKOJBI C
unpopmatuueckum Kypcom A.Jl. CemenoBa u T.A. Pymuenko [1]
MIPEJCTABIISAETCS MHE B BBICIIEH CTENEHU CITIOPHBIM.

B [1] ucmomp3yercst «SI3bIK MEIIKOBY», BHEITHE HAITOMUHAIONTUH
SI3bIK HAUBHOM TEOPUU MHOKECTB. 3aMmeuy, OJHAKO, UYTO 3IeMEeHMmMbl 8
Meuike — 3TO HEYTO, B KOPHE OTJIINYHOE OT 2/1€MEHINO08 MHONMCECEA.
JleficTBUTENBHO, I KKIIOTO JJIEMEHTa MeMKa (Kak 3TO CIEAyeT u3
uznoxeHus B [1]) B 6ubnuomexe snemenmog MOXKHO B3ATh OOUHAKO-
6blli C HUM. B NpPOTHBOMOJIOKHOCTH 3TOMY, B KadecTBE 3JIEMEHTOB
MHOJKECTBA MOXXHO OpaTh BIIOJIHE MaTepUabHbIE OOBEKTHI, B TOUHO-
CTU OJIMHAKOBBIX C KOTOPBHIMU B MaTEpHUAIbLHOM MHUpPE HAWTU B IPUH-
[UIe HeNb3s. (S uMero B BUIy, KOHEUHO K€, 00BEKTHl MAaKpOMUDA. )

Taxum oOpazom, s 1emeHmbl Mewika — 3TO HEKUe niealbHbIe (a He
peabHbIe) 0OBEKTHI, IPUYeM AETsAM 00 3ToM He roBoputcs. ['oBopuT-
Cs TIPH 3TOM, YTO J[Ba dJIEMEHTA MEIIKa OJMHAKOBBI, €CIIM OHHU COB-
MeIIalTCA NpU HalloKeHUH. [I0HATHO, 4TO AIEMEHTHI MemIka — 3TO
OyIyILIHe UMEHA KOMAHO 8 NPOSPAMMAX UNU UMEHA KAKUX-MO 00beK-
mos, U (MHTEPIPETUPYS] UX MUMEHHO KaK MMEHA) HEHU30eXKHO MPHUXo-
IUTCSI TOBOPUTHh O COBEPIICHHO OJMHAKOBBIX JJIEMEHTax. Brpodem,
HUKaKUe J[B€ KapTHHKH (JBa DIIEMEHTa MEIIKa) WACaTbHO COBIAIATh
IIpY HaJIOXeHHHU He MoryT. Cy1ecTBeHHo 1 3707 [Toka MbI ocTaemcs B
paMkax WH(POPMATHUKU — COBEPIIEHHO HE CYIIECTBEHHO. J[eno B ToMm,
YTO JIB€ UICATBHO WJIM HE COBCEM HICAIBHO COBINAAAOIINE KAPTUHKHU —
3TO CHMBOJIBI OIHOTO U TOTO Ke 00bekTa. Takum oOpa3oM, mpuan-
paThcsa K HEUACaTbHOMY COBIAJEHHUIO IPH HAJIOKEHUH APYT Ha JApyTa
JIBYX 3JIEMEHTOB-KapTUHOK HET HUKAKOTO CMBICJIA.

To, 94TO HETsIM HUYEro He TOBOPHUTCA 00 MAeaIbHOMN MPHUPOJIE dJie-
MEHTOB MeIIKa (0 TOM, YTO AJIEMEHTHI MeIIKa — 3TO He CaMi OOBEKTHI,
a UX CHUMBOJBI), C MEAarorn4ecKOi TOYKU 3pEHHS YAOOHO WM BIIOJIHE
JIOTTYCTHMO (€CJIH 0CTaBaThCS B HHPOPMATUIECKOM KOHTEKCTE).

[IpoGiiemMa BO3HHMKAeT TOT/a, KOTAA MEPEKHIBIBAETCS MOCTHK K
MaTeMaTuKe, TJIe HYy>)KHO YYHTh JeTel apuMETUIECKUM OIEepaIusiM,
MMEIOMIMM TPSIMO€ OTHOIIEHHE K CUeTy pealibHBIX (MaTepHaTbHbIX)
00BEKTOB.
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[TonoxuB Teopuro MEMIKOB B OCHOBAaHUE MaTEMaTHYECKOT0 Kypca,
yKE€ HEBO3MOXKHO CUUTATh JIEMEHTHI MEITKOB HICATLHBIMI O0OBEKTa-
mu. Ho s MatepuaibHBIX OOBEKTOB IMOJTHAS B3aWMHAsi 3aMEHUMOCTh
HeocylecTBuMa. M ecu HaMm Bce ke TOBOPAT 00 OJMHAKOBOCTH (B3a-
UMHOHN 3aMEHHMOCTH) JBYX MAaTEPHUAIBHBIX OOBEKTOB, TO 3TO, IIO-
BUIMMOMY, O3HA4YaeT, YTO KaXKIbI TaKOW OOBEKT 3aMEHsIeTCS HEKO-
TOPHIM MOAXOJAIKUM HaOOpoM mpu3HakoB. VMeHHO u30paHHBIC
Ha0OpHI MPU3HAKOB W JIOJDKHBI COBIIAJIaTh, a OCTAJIBHEIE XapaKTEPH-
CTHUKH pPacCMaTPUBAEMBIX OOBEKTOB OTOpPACHIBAIOTCS KakK HeECyIIe-
cTBeHHBIE. Cpelli TaKuX «HEHYXKHBIX», OTOPACBHIBAEMBIX XapaKTEPH-
CTUK HEM30€XHO OKa3bIBAIOTCS IPOCTPAHCTBEHHBIE KOOPIUHATHI
oOBekTa. Bee 3To0 mpuBOAMT K HeOXHIaHHOMY A(PQPEKTy, OTCYTCTBY-
IOIEMY B TEOPUU MYJIbTHUMHOXXECTB, — HEBO3MOXXHOCTH Pa3IHUUTh
«TOT € CaMbIiD» OOBEKT OT «TAKOTO XKe» oO0nekra. (MMeHHO 3mech
3aKJIaJIBAETCSI HECOBMECTHMOCTh «SI3bIKa MEIIKOB» C OOIIEeTPHHS-
TBIM B MAaT€MAaTHKE «S3BIKOM MHOXecTB». C Teopueil MyJIbTHUMHO-
JKECTB Y TEOPHH MHOXKECTB TIOJ0OHON HECOBMECTUMOCTH HE BO3HHKA-
€T, IOCKOJIbKY MHOTOKPAaTHOMY BXOXKICHHIO MaTepHAILHOTO 00BEKTa
B MYJIBTUMHOXKECTBO HE MPUHATO JAaBaTh HUKAKOU «T€OMETPHUYECKOM
WHTEPIPETAITUN»; CM. B 3TO# cBsi3u [Ipeuciionue.)

Bo3MoxkHO, IMEHHO 1TO3TOMY B Kypce «Maremarnka u uH(popma-
tuka» [2], [3] onepanuu nepeceueHus, 00bSIUHEHUS, CYMMBI U pa3-
HOCTH MEIIKOB — aHAJIOTH COOTBETCTBYIOIIMX OIEpaIluii ¢ MHOXeE-
cTBaMH — (POPMYJIMPYIOTCS TaK, YTO BO3HUKAECT CMEIICHUE MOHITHN:
«TaKOM XKe» U «TOT K€ caMblil». (37eCh «TaKoi >Ke» BBHICTYIIAeT B Kaue-
CTBE CHHOHHMA C «OJMHAKOBBEIM »). OmHako BHE MH(POPMATHIECKOTO
KOHTEKCTa TaKOe CMEIICHNE BEAET K HEXXeNaTeIbHBIM MOCIEACTBUSIM.

ITepeiiny k npumepam.

Ha crpannne 18 yueOnmka «Marematuka u WHGOpPMATHKa» IS
2-ro knacca (cM. [2]) gaercs omnpeneneHue repecedeHust MemKkoB. [{u-
TUPYIO:

«Bo3emem aBa memka — K u JI. [Ha xapTuake — nBa Memika, pac-
MOJIOKEHHBIE B Pa3HBIX MecTaX. T.e. OYCHHBI 3THX MEIIKOB C TOYKH
3peHus pedeHka puznyecku paznndnbl — A./1.] CoenuHuM Bce ouHa-
KoBbIe OycuHBI B Memkax K u JI B mapem».

OnHaKO HEKOTOPBIM M3 «OIMHAKOBHIX» OYCHH HE XBaTaeT Iaphl.
Kakum 00pa3oM U3 TpeX «OIUHAKOBBIX» KPYTJBIX CEPhIX OYCHH BbI-
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Opatb ABe, IUIA KOTOPBIX B APYTOM MEIIKE IPUTOTOBIIEHBI MAPhl — HE
yKaspIBaeTcs. MTak, TEPMHH «BCE€» B JaHHOM KOHTEKCTE BBITJISIAT
HECKOJIbKO ABycMbIciaeHHO. Ho BaxHO npyroe. U3 onpenenenus scHo,
YTO «OAWHAKOBBIE» OYCHHBI IOJHOCTBIO B3aWMHO 3aMeHHMbI. MX
OUBNYECKOE PA3JIMMUE HE WIPAET ABCOJIKOTHO
HUKAKOW POJIN.

Ho npopomxy nmutupoBanue: «Memok K1 — ato gacte memka K,
B KOTOPOHU JIe)KaT Bce T€ OyCHHBI, KOTOpEIE ecTh U B Memike JI. [He-
TOYHOCTH (“‘Te” BMecTO “‘Takue »e”) — Imar K IOAMEHE MOHSTHS.
Mewku K u JI pacrionoxensl B pa3Hbix Mectax. O0mux — B obuie-
MIPUHATOM CMBICTie — OycHH y HUX HeT. — AJL]»

N nanee:

«HanbGonpmryto obwyro [Beigeneno MHOW — A.JI.] 9acTh MEUIKOB
MBI OyZieM Ha3bIBaTh MepecevyeHueM MeIKoBy. B yueOHuke s 3-1o
knacca [3, c. 13] npu MOBTOpEeHHH MaTepuana paccMaTpUBAETCs WII-
JIOCTPAIUS C TEM e KOJMYECTBOM OyCHH M TOBOPHUTCS: « MBI Ha3bI-
BacM mnepeceyeHHeM MELIKOB HauOONBUIYIO OOIIYIO YacTh MEIIKOB:
Bce Te€ OyCHHBI, KOTOphIe exaT u B Memike K, u B memke JI». Crneny-
€T MOAYEPKHYTh, YTO ONEpPAI[N CYMMBI U TIEpECEUEHUS] ONPEeIIsIIOT-
Csl aBTOpPaMHU HE TOJBKO Ul MEIIKOB, HAIOJIHEHHBIX OyCHHaMH, HO,
cyns no 3agadam 45 u 48 u3 [2], Ans MEUIKOB ¢ JIIOOBIMH JIPYTHMHU
JJIeMEHTaMH.

B pesynprare mpousonuia moaMeHa MOHSATHSI: «OJUHAKOBBIE
MIPEBPATHIINCH B «0OIIHe». DTa MOAMEHA Ka)KeTCsl HeOIMacHOW U Jake
yAOOHOH, KOTJa peyb WAET 00 WAealbHBIX, HEOTIUYUMBIX NIPYT OT
apyra oObeKTax (WM O CUMBOJAX OJHOTO M TOTrO ke oObekTa). [leii-
CTBHUTENBHO, JIBE KOMaHJbl «BIEpENa!», OTIAHHbIE B pa3HOE BpeMs,
MOJTHOCTBHIO B3aWMHO 3aMEHHUMBL. TOYHO TaK K€ MOJHOCTHIO B3aMMHO
3aMEHHMBI JIB€ BaKaHCHM Ha JIOJDKHOCTH JIOLIEHTA Mo Kadenpe maTe-
Matuku. Ho jBa OWMIBSpIHBIX MIapa, BHEIIHE CKOJIb YTOJHO TIOXOXKHUE
JIpYT Ha IpyTa, BCET/Ia OTIIMYAOTCS CAMBIM PaIUKaIbHBIM 00pa3oM: y
HHUX pa3Hble TPACKTOPUH B MUPOBOM IPOCTPAHCTBE.

Utak, MBI HE MOKEM CUHTATh JIEMEHTHI MEIIKOB 00bEKTaMH, 00-
JaaloNMME KaKOH-TH00 WHINBUAYAIBHOCTBIO, I HaM, 110 CyTH, 3a-
OpEelIeHO HASHTH(OUIUPOBATh UX IO 3aHUMAEMOMY WMMH MECTy Ha
miockoctu (B mpoctpaHcTBe). CyIIecTBEHHO, 4TO JSTH 00 3TOM HE
MPeIyTIPEKICHBI.
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OpnHako Hen30eXKHA CUTYallUs, KOT/la Ha ypoKe OyIyT paccMOTpe-
HBI JIBa pEATHHBIX MEIIKA, B OJTHOM U3 KOTOPHIX, HATIPUMED, B TTUHT-
MOHTOBBIX IApUKa, a B IPYTOM — TPHU (CM. B ITOH CBS3HM, HANIPUMED,
[4]). Uto coboit mpeacTaBiseT mepecedeHre 3TUX MEMKOB? OTo, B
COOTBETCTBHM C OIPEACIICHHUEM, — MEIIOK, B KOTOPOM JIBa ITHHT-
MOHroBbIX Iapuka. Ho oTkyna onu B341e1? M3 1€BOT0 MELIKA WM U3
npasoro? Wmm eme otkyna-to? IlocMoTpuMm Temepp Ha MUHT-
MMOHTOBEIC MAPUKKA BHUMAaTenbHee. OKa3bIBAETCs, YTO OHH BOBCE HE
onuHakoBbIe. Torma MpUXOAWTCS CUNUTATh, YTO TEpPECeUeHHe HAIINX
MEIIKOB MpOCTO-HanpocTo mycto. Ho kak xe ObiTh? HyxHO 11 yuu-
THIBaTh, YTO IMAPUKHA UYyTh-4yTh HEOAWHaKOBBIC? MM HE HYXHO?
(OToro TKENOTO AN NEeTel BOIpoca He BO3HUKHET, €CITU TOBOPUTH
HE 0 MEIIKaX, a 0 MHOXKECTBAX.) YUUTEII0, OUEBUIHO, IPUXOAUTCI HA
BCE€ OTH BOMIPOCHI OTBEYATH TAK:

— Kakue umMeHHO nuHe-noH208vle WAaApUKU Mbl HOMECMUM 8 nepe-
ceueHUue HAWUX MewKo8 — He umeem 3Hadenus. Ha menxue pasnuuus
MeHCOy Wapuramu mosice He ciedyem oopawjams GHUMAaHUs!

MoxeT BOSHUKHYTh M TaKOW HEYHZOOHBIH BOIPOC: €CIIM MBI B Tie-
pecedeHre HAIIMX MEINIKOB IMMOMECTHM ITHHT-TIOHTOBLIE IMAPUKH W3
JIEBOTO MEIIKa, OCTAHYTCS JI 3TH CaMble MAPHUKH B JIEBOM MEIIKE W
OHHM OTTyAa ucuesnyT? B [2—4] He maercsa oTBeTa Ha HTOT BOIPOC.
Crenyst o0Omieli Joruke U3NI0KeHus Kypca «Martematuka 1 nHbopMa-
TUKay» (TMPEX]e BCEro — 4TOOBI H30ekKaTh HEOAHO3HAYHOCTH B PE3YJlhb-
TaTe MePEeCceUeHUs] MEIIKOB), YIUTEIb, BUTUMO, TOJKEH OTBEUATh TaK:

— Hlapuxu 6 nesom mewixe ne ucuesnym! Jlasaiime 6yoem cuu-
Mmamy, 4MoO 8 nepeceyeHul HAWUX MeuwKo8 HAXOO0smcs maxue ice
MOYHO WAPUKU, KYNIEHHbIE 8 MA2A3UHe.

o cux mop Bce 3aTpyJHEHUs, BOZHUKAIOUINE IPU UCIIONb30BAaHUU
MEIIKOB BMECTO MHOECTB, IIPEOJI0JIEBANIUCE, IO CYTH, BOJIEBBIM 00-
pa3oM — CCBUIKOHM Ha TO, YTO «TaK OyIIEM CUHTATh IO OINPEIACIICHUIOY.
(Ilpu 3TOM HECOBMECTHMOCTH <«SI3bIKa MEIIKOB» C «SI3BIKOM MHO-
JKECTB» OCTaBaJIaCh OTKPBITON mpoOyeMoii.) Teneps nepeitnem k 00y-
YEHUIO CUETY, B IPOIECCE KOTOPOTO PEOCHKY HEM30EIKHO TTPUXOIUTCS
[IEPECUYUTHIBATH PEATbHBIE OOBEKTHI.

OcnoxHenune co caoxkenneMm. Vznoxenue B yueOHuke (cm. [3])
BEJIeTCS TaKUM 00pazoM, YTO, BIUIOTH A0 OINPENETICHUs NepecedeHus,
MEIIKH M300pakatoTcs Kak HabOpbI, PACIIONIOKEHHBIE B Pa3HBIX Me-
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ctax. Takum 00pazoM, peOCHOK MOABEAEH K TOMY, YTOObI MpeInoa-
raTh, YTO Y JBYX MEIIKOB (PM3UYECKH OOIINX 3JIEMEHTOB OBITH HE MO-
XKeT. DTO BIEYATICHUE IOATBEPXKIACTCSA OIPENENICHUEM CIIOXKECHUS
memikoB. (B [3] Ha cTp. 12 M300paxeHbl [Ba TaKUX CKJIAJbIBAEMBIX
JIpyT C APYTrOM MEIKa, He HaJeralolne Ipyr Ha JAPyTa; caMo CJI0Ke-
HHE 3THX MEIIKOB CBOAMTCH K NMepPeKJaIbIBAHUIO HX 3J1€eMEHTOB B
Tpernii Memok.) Ho uto Oyzner, ecnu y MEIIKOB €CTh (hU3NYECKU
oOmrume »ieMeHThl? BeiBaroT s BooOmie takue memku? OO0 3TOM HU-
Yero He TOBOPHUTCS. 37ech BO3HUKAET TSDKEIas HCKYCCTBEHHO CO3JaH-
Hasl mpobiema.

Ecnu npuHATE, 9TO MENIKOB ¢ (PU3MYECKH OOLIMMU JIEMEHTaAMHU He
ObIBAaET, TO M3JIOKECHUE COXPAH’IET BHYTPEHHIOIO JIOTMKY, HO OKOHYa-
TENBHO BBIICHSETCS, YTO HUKAKKE peajbHble (PU3NYecKue 0OOBEKTH He
MOTYT paccMaTpUBaThCAd KaK JJIEMEHTHI MEIIKOB (MOXKHO cebe mpen-
CTaBUTh, KAaKOE BIEYATIEHHE 3TO OTKPBITHE NMPOU3BEAET Ha JETei!).
[MotoMy uto peanbHble (U3MYECKHE OOBEKTHI MOXKHO OOBEAWHSTH B
COBOKYITHOCTH TI0 Pa3HBIM MpPU3HAKaM, U B PE3yJIbTaTe Yy JIBYX COBO-
KyIHOCTEH MOXKET 00pa3oBaThcs HacToAIast (PU3NIECKH 00IIast 4acTh.

Tak uTo oboiTHCH 6€3 pacCMOTPEHHUS] MEIIKOB ¢ (pU3HYECKH 00-
HIMMU dJIeMEHTaMU HEBO3MOXKHO.

OpnHako 31ech Hac MoACTeperaeT HoBasi HENPUSATHOCTb.

[pumep. Ilama, ymbeIBasich, monb3yercs: O0IBIION 3yOHON MIETKON
(1) u xyckom Mbu1a (M), a peOCHOK, YMBIBasCh, MOIb3YETCS MaJICHb-
KOH 3yOHOH mIeTKo! (II) ¥ TeM e KyCKOM MbIJIa, 9To U mamna. [Tome-
CTHM B TIEPBBII MEIIOK MANMHBI MPEJAMETHI JJI1 YMBIBaHHS, @ BO BTO-
PO — IIpeIMETHI ISl YMBIBaHHS, KOTOPBIMU TOJIb3YETCS pEOCHOK:

Mermrok Ne 1 =[III, M], Memok Ne 2 = [m, M]. 2.1
3ameyanue. Bo3HHKaeT, OHAKO, BOIIPOC: HE JOJDKHBI JIM MBI BBI-
HUMaTh MbUIO (M) 13 Memika Ne 1, korna popMupyeM HOBBIH MEIIOK —
Memtok Ne 2?7 OTBeT Ha 3TOT BOMPOC MOXKET OBITh TOJBKO OTPHILA-
TENBHBIM. J|eHCTBUTENBHO, €CIH MPEATION0KHUTD, YTO JOJDKHEI, TO 3TO
JUIIWIO OBl HAC BO3MOXHOCTH OJHOBPEMEHHO TEPEUHCIUTh T€ TpPe/-
METhI, KOTOPBIMH TIOJIE3YETCS TMara, ¥ T€ MPEIMETHI, KOTOPBIMU ITOJIb-
3yeTcs peOeHOK.
Teneps, cremyst MPaBUITY CIOXKEHHUS MEIITKOB, OYEBUIHO, TIOTYIHM:

[, M] + [, M] = [ILL, m, M, M]. (2.2)
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Y4eHuk, pemariui 3Ty 3a1a4y, KOHEYHO, OyJeT TOHUMATh, YTO
B JCWCTBUTEILHOCTH Tarna W peOeHOK MOJB3yIOTCS Tpems (a He de-
TEIppM!) TIpeaAMeTaMu Tpu yMbiBaHuA. Ho Tornma Kakoe OTHOIICHHE
UMEET CIIOKEHHE MEIIKOB K M3yYeHHUIO apu(METHYEeCKOH olepaiuu
CIIOKEHHUS YHCen?

Wrak, ecnm AOMyCTHUTH CYIIECTBOBAHHWE MEIIKOB C (pH3MUECKH
o0ImMMH 3JIeMEHTaMH (2 HE TOJBKO C «OOLUMM» B IMEPEHOCHOM
CMBICTIe, KaK MPH OINpPENEICHUH IePEeCceueHUs] MEIIKOB), TO MEIIOK
CTaHOBUTCSI CTPYKTYPOH, HAMHOTO 0o0Jiee CI0XHOH, 9eM MHOXKECTBO,
TaKk 4YTO M3Y4YEHHE MHOXKECTB JOJKHO, MO HJee, MPEeALIECTBOBAThH
M3YYEHHUIO TaKUX MEIKoB. M, KpoMe Toro, MOMBITKA WILTIOCTPUPOBATH
CJIOKEHHE YHUCEIl TIPU MTOMOIIH CII0KEHHUST MEIITKOB, 00Iamarommx (u-
3U4ecKkd OOMIMMHU dJIeMEHTaMH, Hen30eKHO NMpHUBENET K HEJOyMEH-
HBIM BOIIPOCaM BpOJE: «A OTKyJda B3SUICS JIMIOTHHA KyCOK MBbIIa?»
(Cm. mpuBeneHHBIN BhIIe [Ipumep.)

Wrak, BaxHelas MareMaTH4ecKas omepaius, 3IeMeHT (QyHaa-
MEHTa MaTeMaTHKH (CIO)KEHHe) M3JIaraercsl ABYCMBICICHHBIM 00pa-
30M. [IpranHa — BEIOOp «SI3BIKA MEIIKOBY BMECTO «S3BIKa MHOYKECTBY.

3ameuy, 4TO U3y4aTh MHOKECTBA U OINEPALMU HaJ HUMHU BCE paB-
HO TipuaeTcs. Ho nemaTth 3To mocse u3ydeHus Oneparyii ¢ MemKkaMu
OyIeT 3aTpyTHUTEIHHO.

Kpome Toro, mo Mmoemy riy0oKoMy yOEkICHUIO, HUKAKUE TaKTH-
YECKHe COOOpaKeHHS «IIEJarornieckoro yJo0CTBa» He ypaBHOBEIIH-
BaIOT HEXKellaTelIbHble MOCIEACTBUS MOAMEHBI MOHATUSA B Ipolecce
paccyXIeHHUM.

BeiBoa. S yOexneH, uro oObEAMHEHHWE KYPCOB MATEMAaTUKH W
MH(POPMATHKHU (€CIIM K HEMY CTPEMHUTHCS) JOJDKHO OBITh MPOBEACHO
Ha 0a3e sI3bIKa MHOKECTB, a He MEMIKOB. [loueMy e SI3bIK MHOXKECTB
€CTECTBEHHO cuMTaTh 0a30BBIM? [leno x0T ObI B TOM, YTO Marepu-
aJpHBIC TIPEAMETHI (BEIH), OKpYyKaromue pebeHka, Oyaydn coOpaHbl
B Ky4y WJIH CJIOKEHBI B BUJE KOJUIEKLMH, 00pa3yl0T UMEHHO MHOXe-
CTBO, @ HE MEIIIOK — BeJlb OHM, KaK MPaBUJIO, HE SBJIAIOTCS CHMBOJIAMU
YEeTo-TO | Bce (XOTA OBl HEMHOTO) OTINYAIOTCS APYT OT APYTa.

Autepartypa

1. Cemenor A.JI., Pynuenko T.A. Uudopmaruka. 3 macc. U. 1. — M.,
2013.
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2. CemenoB A.JL., Pynuenko T.A. Maremaruka u nHpOpMaTHKa. 2 KIlacc.
4.2.-M,, 2012.

3. CemenoB A.JI., Pynuenko T.A. Maremarika 1 nHpOpMaTHKa. 3 KJacc.
4.1.-M,, 2011.
4. Cemeno A.JL., Pymuenko T.A. Ilporpamma kypca «MaTtemaTHka

u uadopmaruka» http://nachalka.seminfo.ru/file.php/4/documents/Programa
Kursa MATINF1-4.pdf

B sroii mporpamMme, B 4aCTHOCTH, TOBOpUTCS: «[lonamue mewiox npu
pabome 6 obnacmu KOHEUHbIX MHOXMCECM8 uacmo Ovisaem yoobHee,
uem nonamue muodcecmso. Eeo ucnonvzoeanue 6 nauanvnoi wikoie
uMeem mMemooudecKue npeumywecmea: OHo nesye 60CHPUHUMAETCs
Oembmu, yem nonsamue mHodxcecmeo. OHo bonee HenocpeOCmeeHHo
CBA3AHO ¢ NOHAMUEM HUCILd, JNe2KO JIONCUMCSL HA MelleCHble 00beK-
Mbl, HANpUMEDP HACMOsWUe MewKy (nakemol, KOpoOKu) ¢ npeome-
mamu (Kyouxamu, demanamu Jleeo u op.)».

5. Nndopmarnka: Ilocobne mnst yumrens. 2 xmacc / A.JI. CemeHOB,
T.A. Pynuenko, A.A. Mypanos, E.W. fxosneBa. — M.: IIpocsemenue: UH-T
HOBBIX TeXHOIIOTHI 00pa3oBanus, 2002.

6. Jlokmma A.A. O0 HCHOJIB30BaHUN IOHATHH Meuok U MHOMCecmeo |
Hagansnas mkona, 2015, Ne 3, ¢. 90-93.
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3. O HEM3BEXHOCTHU UCIMOAb3OBAHMUA
A3bIKA MHOXECTB

S nomneiTarCck 31eCh 000CHOBAThH C TIOMOIIBIO HOBBIX apTyMEHTOB,
MOYEeMYy «S3BIK MEIIKOB» HYXKHaeTcs B TiryOokoit pedopme. Cob-
CTBEHHO T'OBOPS, pe4b MOUAET O TOM, UYTO 0€3 «sI3bIKa MHOXECTB)» B
y4eOHOM Tipoliecce 000iTHCH HeBO3MOXKHO. Ho ecin pano wim mo3a-
HO «SI3bIK MHOYKECTBY» IIKOJbHUKY MPHUAETCS HU3ydaTh, TO MTHOBCHHO
00HAPYKHUTCS HECOBMECTHMOCTH DTOTO SI3BIKA C «SI3BIKOM MEIIKOBY.
(06 sTOoM yke ToBopmIIOCH B [IpenucnoBun.)

Bnauane paccMOTpHM COBCEM MPOCTYIO 3a/1ady.

3anaua 1. B knacce 20 uenosek, u kasxcowvlili uzyyaem no KpaiHet
Mepe 00UH U3 08yX S3bIKO8 — aueautickutl uiu @panyysckuil. Ilpu
amom 12 yuenuxos uzyuarom aneruiickuil si3vix, a 13 — ¢ppanyysckuil.
CKobKO uenosek uzyuaom 08a A3vika?

Pemenue Ne 1 Ha «si3bIKe MHOKECTB» MTHOBEHHO MOJIY4YaeTcs
NpU B3MJIAJEe Ha auarpammy Oinepa—BenHna. i1 MOJTHOTHI U3JI0XKe-
HUSl BCE K€ NPHUBEAY COOTBETCTBYMOIIee paccyxnaeHue. llycts 4 —
MHOXKECTBO YYEHUKOB, M3YYalONIUX AHTJIMACKHUNA, a B — MHOXECTBO
YYEHHKOB, U3ydalolnX (QpaHIy3cKuil, 7( ) — YUCIEHHOCTh COOTBET-
CTBYIOIIIET0 MHOXECTBA.

A B
Puc. 3.1

Torna no ¢opmyJsie BKIFOUYESHUN U UCKITIOUCHUH (CIPaBEIMBOCTh
KOTOpO# OYeBHIHA U3 AWarpaMMbl Dittepa—Benna; puc. 3.1) umeem:
n(AU B) =n(4) + n(B) -n(ANnB), 3.1
otrkyman(A N B) = 5.
OTBeT: /1Ba A3bIKa U3YYAIOT IISTh YESJIOBEK.
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JIOCTOMHCTBOM 3TOTO pEIICHHS SIBIISIETCSA, KOHEYHO, €ro MpocToTa
u HarnsyiHocTh. CknanpiBast n(A) u n(B), MBI IBaXIbl YIHTHIBAEM
00HU u me dice dmeMeHTsl u3 A N B. IlosToMy B okoHYaTenpHOH (hop-
myne st n(A N B)uz cymmer n(A) + n(B) npuxoauTcs BHYUTATH
YHUCIIEHHOCTH 6ce mo2o dice MHOXecTBa A N B.

JIro60mBITHO, YTO 3Ty 3aJlady yJaeTcs pelInTb, IPOBOJS PacCyX-
JIEHHSI Ha «I3BIKE MEIIKOBY», HA Pa3y HE BOCIIOJIB30BABIINCH TOHATHEM
«TOT ke caMblii»! Brpouem, Ui 3TOro mpUXOTUTCS MPUOETHYTH K
HCKYCCTBEHHOMY IIpHUEMY.

Pemenne Ne2 Ha «si3bIKe MemIKOB». JleliCTByeM B COOTBET-
CTBHUH ¢ uaesmu teopun Memkos A.JI. CemeHoBa.

KaxxnoMy y4ueHHKY aeM OJTUH WIIH J[BA KETOHA — B COOTBETCTBUHU
C KOJINYECTBOM SI3bIKOB, KOTOpPBIE OH H3y4aeT. (Bce swcemonul cosep-
weHHo 00uHaKoasvle.) 3aTeM BCE KETOHBI CKJIAIBIBAEM B OJUH OOIIHIA
MemIoK. Tenepb, UCMOB3Ys ONEepPAIHi0 BRIYUTAHUS MEIIKOB, YIallsIeM
u3 3toro Meuika 20 XeTOHOB (T.€. CTOJBKO JKETOHOB, CKOJIBKO 4eJO-
BEK B Kilacce), TaM octaercs 12 + 13 — 20 = 5 xeronos. Teneps oue-
BUAHO (cM. puc. 3.2), 9TO 5 YemoBeK W3y4aloT OJHOBPEMEHHO aH-
TIUICKUN ¥ paHIly3CKHi S3bIKH.

OTo pemieHHe MeHee HarysgHO, yeM perieHne Ne 1, Kk ToMy ke
OHO OCHOBaHO Ha MCKYCCTBEHHOM IpHeMe (Ha pa3jade OJIMHAKOBBIX
JKETOHOB) M, KOHEYHO, TpeOyeT IOIMOJIHUTENBHOTO0 MCUXUYECKOrO
YCHIIUS 711 OCO3HAHMS TOTO (PaKTa, YTO OCTABIIMXCS JIAITHHUX) MKe-
TOHOB CTOJIBKO K€, CKOJIBKO YYEHHKOB, H3yUalOINX JBa s3bIka. Benb
OCTaThCsl MOTYT BOBCE HE «BTOPBIC» JKETOHBI, 00JIaJaTeIsIMA KOTOPBIX
OBUIH yYEHUKH, H3y4alolIre ABa S3bIKa.

FKAKAKK KKK AK AOK KKK AKKKKK
AKAKAKK

Puc. 3.2

Brpouem, cam mouxo, 6e3yclioOBHO, HHTEPECEH.
PaccMoTpum Temeps HECKOIBKO O0Jiee CI0KHYIO 3aauy.

3anaua 2. B knacce 25 yuenuxos, u kasicowlli usyuyaem no Kpanei
Mepe 00UH U3 mpex UHOCMPAHHBIX A3bIKOG: AH2AULUCKUL, (BpaHyy3cKutl
unu anonckui. Ipu smom 12 uenosex uzyyarom auenutickut, 12 yeno-
6ex — panyysckutl, 12 yenosex — anouckuii. Kpome moeo, uzeecmmuo,
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uymo 4 uenogexa uzyuaiom aHerulicKull u gpanyysckui, 4 yenoeexka —
QHeUtiCKUlL U SINOHCKUlL, 4 uenoseka — Qpanyy3ckutl u sNOHCKULL
CKonbKo yenogex uzyuaiom mpu sa3vika?

Pemenne Ne 1 Ha «f3bIKe MHOKECTB)» MPOM3BOJAUTCS IO 00IIIe-
M3BECTHOW (hopMyIie BKIIOYCHUH U HCKITIOUEHHI:

n(AuBUC) = n(A)+ n(B) + n(C)-n(AnB)-n(ANnC) —
—n(BNnC)+ n(AnBnC(C). (3.2)

&

Puc. 3.3

u=]

OTo peleHue WLIIOCTpUpyeTcs AuarpaMMoil Oilnepa—BenHa
(cM. puc. 3.3) u nerko BocnpuHUMAaETCs 3puTenbHO. Kak u B cimydae
thopmyier (3.1), BeiBoa dopMyisl (3.2) CymiecTBEHHO OmMHMpaeTcs Ha
MOHATHE «TOT e cambliiy. [Toacrapinss B (3.2) aHHBIC 3a1a4H, JIETKO
MOJIy4aeM

OrBer: n(ANBNC)=1.

Pemenne Ne 2 Ha «sa3bIke MelIKoB». JKenas obolitucek 6e3 mo-
HATHS «TOT JK€ CaMblii», MONMpPOOyeM JEeWCTBOBAaTh TAaK e, KaK B
nmpeasIaymeit 3axade. Pazgaqum ydyeHuKaM MO OJHOMY, ABa WM TPU
’)KETOHa — B TOYHOM COOTBETCTBUHU C KOJIMUYECTBOM M3yUaEMBIX Kax-
IILIM YYEHHUKOM SsI3BIKOB. (Bce >KeTOHBI, Kak W BO BTOPOM pEIICHUH
MpeasIayIeil 3anaun, onuHaKkoBbIe.) CI0XUM BCe PO3IaHHBIE JKETO-
HBI B MelIok. B memke y Hac oka3piBaercs 12 + 12 +12 = 36 xeToHOB
(cm. puc. 3.4).
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KK KKK KK KKK KK KKK AKKKKK KAKKKK
KK KKK KK KKK K
Puc. 3.4

YaanuMm n3 Memka 25 KETOHOB — B COOTBETCTBHH C YHCIIOM y4e-
HUKOB B knacce. Ocranercs 11 «IMIIHUX» XKETOHOB, PO3IAaHHBIX 3a
U3Y4YEHHE BTOPOTO U TPEThEro s3hIKOB. OAHAKO KaK CBA3ATh ATO KO-
JIMYECTBO «IMIIHUX» JKETOHOB C HE HCIMOJb30BAaHHBIMU JI0 CHUX TOP
JMaHHBIMU 3a1auu? CuenaTth 3TO MOXKHO C ITOMOIIBIO epedopa Bapu-
aHTOB.

Bapuaum A. Hukto He u3ydaeT TpH s3blka OJJHOBpeMeHHO. Toraa
B COOTBETCTBHHN C HOAHHBIMH 3aJa4ud B MCECHIIKE OOJKHO OCTAaTbCA
12 »E€TOHOB, YTO MPOTHUBOPEUYUT CKA3AHHOMY BBIIIEC. 3aMeTHM, YTO
31ech Mbl OBLIM BBIHYACHBI BOCIHOJIb30BATHCS TEXHHKON He
MEIIKOB, 3 MHOKECTB: TPH MHOKECTBA YYEHMKOB (2 He KETOHOB),
H3yYalOIIUX 10 KpaiiHeil Mepe JBa si3bIKa, NMONMAPHO He Iepece-
kawTcs. [loaTomy 4mcjeHHOCT MX 00beANHEHHs J0JKHA ObITh
pPaBHA CyMMe YHMCJIEHHOCTEN.

Bapuanm b. Tpu sA3blka U3y4daeT €qUHCTBEHHBIM yuyeHUK. Torma y
Hero /1Ba xkeToHa. OCTaNbHBIX YUEHNUKOB, H3YYalOIIUX B TOYHOCTH JBa
s3bIKa, OKa3bIBaeTcs poBHO 9 (11 — 2 = 9). Jlanee, nonb3ysCh JaHHEI-
MU 33/1a4H, JIETKO IOJlydaeM ISl KaKIOW Maphl S3BIKOB, YTO YUCIIO
YYEHHUKOB, U3YYalOIINX B TOYHOCTH 3Ty Mapy SI3BIKOB, paBHO 3. B pe-
3yJIbTaTe MOy4aeM corjlacue ¢ JaHHBIMU 3afaud. OTBET: TPU S3bIKA
U3y4aeT eIMHCTBEHHBI YUEHHUK.

3ameuanue. [lepebop BapraHTOB 3aKOHYMIICS OBICTPO B CHITY
CIEIUALHOTO BBIOOPA YHCIIOBBIX JAHHBIX 3a/aud. [Ipu qpyrux dmc-
JIOBBIX JaHHBIX 3TOT Mepedop MOT OKa3aThesl HE CTOJIb KOPOTKHM. Ho
riaBHOe — B ApyroM. [lo-BuarMoMy, He yJIaeTcsi peluTh OCTaBIIeH-
HYIO 33/1a4y, HE BBIXOS 32 PAMKH «SI3bIKa MEIIKOB» M He 00pamiasch
K «S3BIKy MHOXKECTB». B 3TOM, Ha MO B3I/, CyIIECTBEHHOE OTIIH-
que 3a1a4d 2 oT 3aj1auu 1.

k ok sk

Temepr 51 X049y BBICKA3aThCS B 3AIIUTY S3bIKA MHOXKECTB €IIIE 110
OJHOMY HoBOAy. JJomycTuM, HanmpuMep, YTO HaM MpeAJIaraloT PeIuTh
CUCTEMY M3 TpeX JUHEHHBIX HEPABEHCTB OT JABYX NEPEMEHHBIX X U ).
bynem BHauaje aHaIM3WPOBATH 3Ty CHUCTEMY Ha SI3bIKE MHOXKECTB.
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Pemenne Hamieél cucTembl MpEACTaBIsAET COOOW TEepecedeHue Tpex
MHOXXECTB, JIEMEHTAMHU KOTOPBIX SBIISTIOTCS MMaphl ynced BUAA (X, )).
Paccmotpum, Hampumep, ciiydail, KOraa Ha ACKapTOBOM IIOCKOCTH
pellleHue Halleil CHCTEMBI MPEACTaBisieT co000i BHYTPEHHOCTh Tpe-
YrOJBHUKA. DTa BHYTPEHHOCTHh TPEYTrOJIbHUKAa 00pa3oBaHa mepecede-
HUEM TpeX TOUYEYHBIX (T.€. COCTOAUINX M3 TOUYEK) MHOXKECTB, KaXKI0e
U3 KOTOPBIX MPEJICTaBISIeT COOOW MOMYIIOCKOCTh. BO3MOXKHOCTh BH-
3yalu3aluy PENICHHs Ha TeKapTOBOM TNIOCKOCTH YPE3BBIYATHO BaKHA
IUTSE IOHUMaHUS TOTO, KaK YCTPOEHO perieHne 3aaadu. IMEHHO S3BIK
MHOXXECTB ITO3BOJISIET OCYIIIECTBUTH 3Ty BU3YyaIU3alUIO!

ITormpoOyem Temeph MpoaHATM3UPOBATH ITY K€ 3a7ady Ha SI3bIKE
MemKkoB. Jlo Tex mop, moka Mbl He TIBITaeMcsl 1300pa3uTh pelIeHne Ha
JIEKapTOBOM ITUIOCKOCTH, BCE IMIPOUCXOIUT TOYHO TaK K€, KAK U BEIIIIE.
Pemenne cucTeMpl — 3TO MEPECEUCHHUE MEITKOB, COACPIKAIIMX COOT-
BETCTBYIOIINE ITAPBI YHCEN BUIA (X, ).

OnHako Kak TOJIBKO MBI 3aXOTHM IEPEHTH Ha JEKapTOBY ILIOC-
KOCTb, 9TOOBI M300pa3uTh PEIICHHE HaIIeH 3ajadd, HAC TOHKHIACT
HENpUATHOCTH. [[prunHa HEMPUATHOCTH TaKOBa: BCe TOYKH Ha JeKap-
TOBOH MIIOCKOCTH OJTUHAKOBEI!

BuiBoa. S yOexeH, 4To S3bIK MHOKECTB HE MOXET OBITh YJIaJICH
13 MaTeMaTuKH (B TOM YHCIIe — IMIKOJIbHON). Ho myst Toro, 9To0BI co-
CyIIECTBOBATH C SI3bIKOM MHOKECTB, SI3bIK MEIIKOB, HA MOM B3IJISI,
JIOJI>KEH

A) orpaHUYHTH 00JIACTH CBOETO IPUMCHCHYIS;

B) cmennTh 0003HaYEHUS 1 HA3BaHUS OTIEPAITHIA.

O ToM, KaKk 3TO MOKHO CHENaTh, S MOMPOOYI0 paccKa3aTh B Cie-
IyIOMINX maparpadax.
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4. UICMMOAb3OBAHUE MELUKOB
B TEKCTOBbIX 3AAAYAX - AUMIIHUE TPYAHOCTHU

3apaua 1. V Bacu 2 sbnoxka u 3 epywu, a y Kamu — 3 sbnoka
u 2 epyuu. Croavko ¢pykmos y Bacu u Kamu emecme?

Y4yenuxk Murtpodan:
— IlocTpoum nBa MeIKa:

M1 =[4, A, T, T, I'] (Bacunsl GppyKTHI),
M2 =4, i, 4, T, I'] (xkatussl GpyKTHI);

34TCM BCIIOMHUHACM OIICpaluio 06’])6)II/IH€HI/I$I MCIIKOB:
Ml UM2=[S, 8, S, T, T, T].

— Urak, — 3akirouaer Mutpodan, — Bcero y oboux aereit 6 ppyk-
TOB: TpH SI0JI0Ka ¥ TPU TPYLIH. . .

Yuurein:

— Te1, Mutpodan, mpumMeHHIT HeMpaBIWIBEHYO oneparnuio! B 3ama-
yaX, rae TpeOyeTcs OTBETHUTh Ha BOMPOC «CKOJBKO BCEro?», HYKHO
WCIIOJIb30BaTh OMNEPAIUI0 CIOXEHHS MEIIKOB, a HE OObeIMHEHHE
MemKoB! CKOJIBKO MOKHO OBTOPSITH!

3anaua 2. B xnacce kaxcowlil yueHuK usyuaem Kakou-Hudyob uHo-
cmpanublil s3vik. Mzeecmuo, umo 10 yenosex usyyarom panyy3ckutl,
a 10 — anenutickun. Moowcem nu max Oblmb, YMo 6 KIACCE 8Ce20
19 uenosex?

Mutpodan:

— S Xopomo 3amOMHWJI Balle MpPaBUJIO, TOCHOAUH YUYUTENb!
[TosToMy cpa3y MOTy cka3arb, 4TO Takoro ObITh He MoxeT! [TocTpo-
UM nBa Memka, M1 u M2, B omHOM OyIyT BCE YUYECHHKH, U3ydaro-
mye (GpaHily3cKuli, B IPYroM — BCE YUYCHUKH, U3YyUarOlIUue aHTIINN-
ckuit. Temepp cmoXuMm 3TH MEIIKH, ogHako M1 + M2 comepkut

IBaAIaTh DJIEMEHTOB, a He 19. 3HauuT, B Kjiacce MAOLKHO OBIThH
20 y4EeHHKOB. ..
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% 3k ok

IIpuunna TpyaHOCTEH, BO3HUKIINX Yy MutpodaHna, — B HEIpucrnocoo-
JICHHOCTH S3bIKa MEIIIKOB K TOMY, YTOOBI 0OCITy>KHBATh BCIO MAaTEMAaTHKY.

VYueHnKy, He 3HaKOMOMY C MEIIKaM{ W OIEpalusIMH HaJ HUMH, 00e
IIpUBEICHHBIE BBIIIE 3a/1a4K Oy/leT pemmaTs npoiue, 4eM Murpodany — He
IpUAETCS BBIOUPATh MEXAY OINepalieil CIoKeHUs U onepalueil oobenu-
HEHHUS MELIKOB.
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5. O MNEPEBOAE C fA3blKA MHOXECTB
HA A3biK MELUKOB

B xypce nadopmaruku u maremaruku A.JI. CemeHoBa (¢ coaBTo-
pamu) cobpaHbl IPEBOCXOAHBIE 33Ja4Yl, KOTOpbIE OBIIO OBl 0OHMIHO
MOTEPSTh U3-32 HECOBMECTHMOCTH «S3bIKa MEIIIKOBY» C «SI3BIKOM MHO-
sxecTB». OJHAKO CIIENaTh 3TU JBa S3bIKA COBMECTHMBIMH COBCEM HE
TpyaHo. bosee Toro, mpakTHYECKH BECh MACCUB 3a/1a4 M3 YIIOMSIHYTO-
ro Kypca yJIacTcs COXpaHHUTbh. [[JIsi 3TOTO MpHUIETCS TepeorpeieinThb
MOHSATHE MEIIKA ¥ MO-HOBOMY ITOCMOTPETh HA OIEpallMy HaJl MEIlKa-
Mmu. IIpu 3TOM omepaiuu HaJ MEIIKaMH (aKTHUYECKH COXPAaHST CBOM
cmbicht (cM. [1, 2]), HO UX TPUAETCS TaKKe MEPEONpPEeIUTh U BBECTH
JUTSL HUX Takue 0003HaueHUs, YTOOBI Omepalyy HaJl MEIIKaMu HEeJIb3s
OBLIO TIepenyTaTh C ONepaIMIMI HaJl MHO)KECTBAMHU.

Kpome toro, B 3ToM maparpade MbI pacCCMOTPHUM CIIOCOO Tpeod-
pa3oBaHU JIaHHBIX 33724, CHOPMYITUPOBAHHON HA SI3bIKE MHOXKECTB,
B JJaHHBIE, CPOPMYIIHMPOBAHHEIE Ha SI3bIKe MEIIKOB. Ham moHamoburcs
clenylonee

Onpenenenne. 1100 mewikom mvl Oy0em NOHUMAMND JEKCUKOSPA-
Quuecku ynopsaoouenHvili HAOOP Clo8, COCMABLEHHbIX U3 OYKE KAK020-
aubo angasuma. B uacmnocmu, maxum angasumom moz2ym Ovimo
yughpovl, mozoa noo crosamu ciedyem HOHUMAMb 3ANUCU YUCET 8 8bl-
OpaHHoll cucmeme CHUCTIeHUS.

3ameuanne. CrnoBa, BXOIAIIUE B MEIIOK, MOTYT MOBTOPSTHCS.
Bceemu paznuuusiMu Mexay MOBTOPSIOIIMMHUCS (OJMHAKOBBIMHU) CIIO-
BaMH IIpeHeOperaeMm.

Omnpenenenue. /Jea mewrxa A* u B* oounakoewt, eciu ux cnosap-
HbILl COCMABG 00UHAKOB (C yYemoM KpaAmHOCMU 6XO0XHCOeHUsl ClIO8 8
MeuiKu).

MBI paccMOTpUM OJHY KOHKPETHYIO 3a1ady (HOXOXYIO 3ajgady
paccmatpuBan A.JI. CeMeHOB B CBOUX JIEKIUAX ), IPX 3TOM U3 HAIIIETO
paccMoTpeHHs Oy/leT OJHO3HAYHO CJICT0BATH OOIIMI MPUHIUIT Hepe-
BOJIA C SI3bIKa MHOXECTB Ha SI3bIK MEIIKOB.

Wrak, nmycTb H3BECTHO, YTO AJSl NPUroToBjeHuss Bouabmoi
SnyHunbl TPpeOyI0TCA: 2 GesIbIX CTPAYCHHBIX SILA U OTHO YepHOoe,
a TaksKe 2 0eJIbIX KYPUHBIX A ¥ 3 YepHBIX.
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Kpome Toro, mycTs U3BECTHO, 4TO MJisi mpurorosaenus Ilpa3n-
HU4HOro I'oroJisi-MoroJisi TpedyroTcsi: 0JHO Oejioe CTpaycHHOe
SIHIO M 2 YePHBIX, a TAKKe OAHO Oe10e KypHHOe SHLO.

Msl OygeM cuuTaTh, 4TO B HAIlleM PACHOPSDKEHHH OCTaTOYHO
MPOAYKTOB JJISl IPUTOTOBIICHHS JIFOOOTO U3 YIOMSHYTHIX Or0/ (HO He
00s13aTEIPHO JTOCTATOYHO — VIS MPUTOTOBJICHUS O0OMX OJIFOI OIHO-
BpeMeHHO). PaccMoTpuM, Hampumep, CUTyaluio, W300paXeHHYI0 Ha
puc. 5.1, e B Buae OOMBIIMX IPSIMOYTOJIBHIKOB H300paKEHBI CTPay-
CHHBIE SIi1Ia, a B BUAE MAJCHbKHUX NPSIMOYTOJIbHUKOB — KypPHHBIE.

mHOMecTso A
(npoaykTer AnA Bonbwoi
Auunnus)

Mroxectao B (npoaykTo
ana Npaapuuusoro Morona-
Morona)

Puc. 5.1

Takum 00pa3oM, MHOXKECTBO A — 3TO T€ MPOIYKTHI, KOTOPHIC
3apanee peuieno UCHOJB30BaTh I bonbiiod fSuYHULBI, a MHOXKe-
CTBO B — T€ MPOIYKTHI, KOTOPBIE 3apaHee ebioparbl Ans [Ipa3gHudHO-
ro I'orons--Moross. (B cooTBETCTBUM € 3THUM NpeIBAPUTEIbHBIM BbI-
00poOM, TOJBKO Oelloe CTpayCHHOE SHI0 W Oeloe KypHHOE SO M3
nepeceveHuss A N B OyayT UCIONB30BaHbI B JTI00OM Ciy4yae — He3aBU-
CHMO OT TOTO, OyJeT W TOTOBHUTHCS bonbmas Awdnwma wim xe
IIpa3mamansii ['oroms-Moros.)

Bbynem Tenepb koAupoBaTh KaxAbl 3IEMEHT U3 MHOXECTB A u B
YIIOPSTIOYCHHON Tapoi (BEIMYNHA, IIBET) 110 CICTYIONIEMY ITPaBUIY:

«0onbIIoi» = 1, «MajleHbKui» = 0;

«4epHbI» = 1, «Oenblit» = 0
(cM. B oTOI cBs13H, HarpuMmep, [3]). Torma MHOXKECTBY 4 MOXKHO COIIO-
CTaBUTh MEMIOK A *, a MHOXkKeCcTBY B — memok B* (cm. puc. 5.4). He-
CMOTpS Ha TO, YTO MHOXECTBa A U B nepecexaiomcsi, COOTBETCTBYIO-
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e WM MEIIKH Mbl HU300paxkaeM Kak «Henepecekanowuecsy», T.e. HE
uMeromue GU3NIecku OOIMX AIEMEHTOB. JTO MPUHIUITAATLHO BaXK-
HO JJI1 TOTO, YTOOBI MOXXHO OBLIO pa3yMHBIM 00pa3oM OIPEICITUTH
TPU OCHOBHBIE OIEpaIlMH HaJ[ MEIIKaMH, HE ONMUPAasCh Ha IOHITHE
«TOT ke caMblit»y. DaKTHUECKH, MIEPEX0 OT Iapbl MHOKECTB (HAIPH-
Mep, MHOXecTB 4 1 B) K COOTBETCTBYIOIMM MemKkaM 4 * u B* — 310
nepexosl OT Habopo8 KOHKPEemHbIX deMeHmos (KOTOpble MOTYT OBITH
BBIOpAHbBI OCO3HAHHO WM CIIy4aifHO) K COOTBETCTBYIOIIHUM (hopmaltb-
HBIM nompebrnocmsm (a TOUHEE — K UMeHAM nompeOHocmell).

L

W MuomecTso A'
Mwuowectso B'

Punc. 5.2

\ Muomecrao A” Muomecrso B"

Puc. 5.3
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MELWOoK A* MeLloK B*

4 N 4 N
11 11;11
10; 10 10
01;01;00 { -----
00; 00 00
\ Y “ J
Puc. 5.4

1) Onepanus Caoxenue MemkoB (mo A.JI. CemeHOBY) n300-
pakeHa Ha puc. 5.5. Ota onepanus yka3blBaeT HA MUHHMAJbHBIE KO-
JMYECTBA COOTBETCTBYIOIIMX TPOIYKTOB, HEOOXOAWMBIE IS TOTO,
gTo0BI 00a OMIoAa OMHOBPEMEHHO MOIVIM OBITH IPHTOTOBIICHEI. Pe-
3yJNbTaT 3TOW omepanuu Hal MemkamMu 4* u B* Oynem o0o3Ha4aTh
yepes A* + B* 1 Ha3pIBaTh CYMMOU MEUIKO8.

cymma mewros A* u B*

4 N
11; 11;11
10;10; 10
01;01;01
00; 00; 00
\ g
Puc. 5.5
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2) Onepanus boabmas Ctpouka (00beIuHEeHHE MENIKOB IO
A.JL. CemeHoBY) n300pakeHa Ha pHC. 5.6. DTa onepanusi yKa3bBacT
Ha MHHAMAJbHBIE KOJIMYECTBA MPOAYKTOB, HEOOXOIUMBIE IJISI TOTO,
4yT0OBI II000€ U3 IBYX OJI10 MOTIIO OBITH IPUroTOBIEHO. O003HAYATH
pe3yabTaT MPUMEHEHUs STOH omeparuu K MemkaM A* u B* oynem
gepe3 BIG(4 *, B¥).

pe3ynbTaTt onepauuu bonbluas CTpoyKa,
NPUMEHEHHOM K MewkKam A* u B*

4 ™
11;11
10; 10
01; 01; 01
00; 00
\ y
Puc. 5.6

3) Onepauuss Manas Crpouka (mepeceyeHHe MELIKOB 110
A.JL. CemeHOBY) n3o0paxkeHa Ha puc. 5.7. DTa onepanus yKa3blBaeT Ha
MAaKCUMAJIBHO BO3MOXKHBIC KOJIMYECTBA ITPOAYKTOB, KOTOPLIE MOXXHO
NpHOOPECTH, €CIH 3apaHee HEe PEIIeHO, KaKoe UMEHHO U3 JIBYX Olrof
HYXHO OyzeT npurotoBuTh. (IIpr ’TOM HUKAaKNX «IMIIHUX» TPOAYKTOB
He MODKHO ocTaBathkesi!) OO03HauaTh pe3yibTaT MPUMEHEHHS 3TOU
ornepanyu K Memkam 4 * u B* 0ynem uepe3 SMALL(A*, B¥).

4) Onepanus Berantanue MemkoB (mo A.Jl. CemeHOBY); pe-
3yJAbTaT ATOW OMNEpaly Ha30BEM pPA3HOCHbI0 MEIKOB. Pa3HOCTh
MemkoB A* u B* Oynem oGo3HauaTh uepe3 4* — B* sTa pa3HOCTh
YKa3bIBaeT Ha MPEBBIIICHUE KOJIMYECTBA MPOJYKTOB, HEOOXOIUMBIX
JUJIsl IPUroTOBJIEHUS bonbiiod SWYHULIBI HaJ KOJTUYECTBOM COOTBET-
CTBYIONUX TIPOAYKTOB, HEOOXOJMMBIX I MpHUTOTOBNICHMS Ilpasn-
HU4HOTO [orons-Morouns (cm. puc. 5.8).
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pe3ynbTaT onepaumu Manaa CTpouka,
NMPUMEHEHHOM K MelKam A* n B*

4 N
11
10
00
\, y
Puc. 5.7
pasHOCTb Melwkos A* u B¥
4 N
10
01;01;01
00
- v

Puc. 5.8
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3ameuanue 1. OOpatum BHHUMaHHE Ha TOT (akT, YTO IMOJyYaro-
muecss Memkd A * u B* He MO3BONISIIOT OQHO3HAYHO BOCCTAHOBUTEL CO-
OTBETCTBYIOIINE MHOXecTBa. [lelicTBUTenbHO, MHOXKecTBaM A', B’ u
A", B" (cm. puc. 5.2 u 5.3) OyIyT COOTBETCTBOBATh BCE TE KE MEIIKH
A*u B*.

3ameuanue 2. UTo KacaeTcsl COOTBETCTBHUS MEXAY OIEpaLUsMU
HaJl MELIKaMH U HaJ MHOXECTBaMH, TO CIIPaBEUINBO CIEAyIOLIee:

a) B cnyuae nenepecexarowyuxca maoxects A" u B" ux odnenu-
HEHHUIO OYE€BHIHBIM 00pa3oM COOTBETCTBYET CyMMa MEUIKOB A* u B*
(cm. puc. 5.3 u 5.5).

0) Ecn ke KONMYeCTBO 3JIEMEHTOB B OOBEIMHEHUU HCXOTHBIX
MHOXECTB — MUHUMATBHO 803MOICHOE NPU COXPAHEHUU OCMATbHBIX
yenosuii (CM. puc. 5.2), To 00BbEIMHEHHIO THX MHOXKECTB, T.€. A’ U B’,
cootBeTcTBYeT bompmas Ctpouka MemkoB A* u B*, T.e. oObenune-
Hue memkoB 1o A.JI. CemenoBy (cM. puc. 5.6). [Ipu sTom mepeceue-
HUIO HCXOOHBIX MHOXecTB, T.e. A' N B', coorBercrByer Mamas
Crpouka MemkoB A* u B*, T.e. TmepecedeHHe MEUIKOB IO
AL CemenoBy (cM. puc. 5.7). Kpome Toro, B 3TOM citydae pa3HOCTH
MCXOJIHBIX MHOXECTB, T.¢. A'\B’, 04eBUIHBIM 00Pa30M COOTBETCTBYET
pa3HOCTh MeKOB A* u B* (cm. puc. 5.8).

3ameuanue 3. CuuTarh, 4TO MEIIOK — 3TO JICKCUKOTpapUUECKU
YHOPSTOYEHHBIH Ha0Op CIIOB, HE0OsA3aTenbHO. BMECTO 3TOr0 MOXKHO
(Mo ompeneneHuIo) CUUTaTh, YTO MOPSIOK CIOB B MEIIKE Hecyle-
CTBEH, HO JJis mpoBeAeHus onepainuii «bompmas Crpouka», «Mamnas
Crpouka» u «Bberauranue» cioBa B MEIIKax HPUAETCA JEKCHUKOTpa-
(udecku ynopsaounBarh.

3ameuanne 4. PaccMarpuBasi 3JIeMEHThl MEIIKOB KAK UMEHA No-
mpebHOocmell, HETPYIHO IaTh HHTEPIPETAINIO COOTHOIIEHHUIO0 (2.2)
JUTSI CyMMBI MEIITKOB M3 331a9H, pAaCCMOTPEHHOM B maparpade 2:

(L, M] + [, M] = [, m, M, M]
(cooTBeTCTBYIOIIAsA BO3MOKHOCTD MIPEOCTABIISETCA YUTATEINIO).
3ameuanue 5. B xypce «Marematuka u uadopmatuka» A.JL. Ce-
MEHOBa (C COaBTOpaMH) UMEETCS P 3a7ad, TAe dJIEMEHThI MEITKOB —

HE CJIOBa (M HE YMCIIA), a [IBETHBIE KAPTUHKU HECKOJBKUX COpTOB. [lis
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TOTO YTOOBI MPUCTIOCOOUTD 3TH 3aJa4ll K HOBOMY ONpPENENICHUIO MEIIKa
¥ HOBBIM OTIPEIENICHUAM OTEpalldii Haj MEIIKaMH, JOCTAaTOYHO CYH-
TaTh KaXIYI0 TaKyl0 KapTHHKY OyKBOH B HEKOTOpoM andaBute (Win
CJIOBOM, 3aITMCAaHHBIM OyKBaMH HEKOTOPOTO ai(haBUTa).

3ameuanne 6. UToOBI TOOUTHCS OOJIBITICH MaTeMaTHIECKOM CTPO-
TOCTH B OTIPECIICHUSIX ONEPAIM Hal MEIIKaMH, MOKHO JIOTOBOPHUTH-
cs 0 cienyromeM. Ha camom neme Hac WHTEpecyeT He caM MeEIIoK, a
KJIaCC MEUIKOB, OJWHAKOBBIX C JaHHbIM. M1 BMecTO omepaiuil Haj
MEITKaMHi MOKHO paccMaTpHBATh OTEpallid HaJ KilaccaMm¥, KaXKIbIid
U3 KOTOPBIX COCTOUT U3 OJMHAKOBBIX MemKoB. [Iycte M* u N* — nBa
Memka, a <M*> u <N*> — cooTBeTCTByIOIHEe Kiacchl. Torma as
TOT0, YTOOBI ONPEIENIUTh, HAPUMEDP, CYMMY 3THX KJIacCOB, HYXKHO
BbIOpaTh B kiaccax <M*> u <N*> memku M*, u N*,, He umeroue
(m3nyecku OOIMMX JJIEMEHTOB, BOCIOIB30BATHCS OIPENEICHUEM
CJIO)KEHUS, BBEJCHHBIM BBIIIE KaK pa3 IS TaKUX MEIIKOB, a MOTOM
paccMOTpPEeTh COOTBETCTBYIOMMIA Kiacc <M*, + N*> koTopwiii u
CIIEAYeT CYUTATh CyMMOW <M*> + <N*> Dra koHCTpyKUHs (3aUM-
CTBOBaHHAs W3 KOJMYECTBCHHOW TEOPHH IIENBIX HEOTPHIIATEIbHBIX
yucen [4]) MOXET MOKa3aThCs H3NMILIHE CI0KHOM, OAHAKO UMEHHO
OHa TO3BOJIAET M30eXKaTh yMHOTPEeOJECHUS IBYCMBICICHHBIX 3allMCeH
Buma M* + M*.

AuTepatypa

1. CemenoB A.JI., Pymuenko T.A. Matemaruka u napopMaTuka. 2 Kiacc.
U.2.-M.,, 2012.

2. CemenoB A.JI., Pymuenko T.A. Matemaruka u napopMatuka. 3 Kiacc.
Y. 1.—- M., 2011.

3. ®opMUpOBaHHE 3JIEMEHTApHBIX MaTeMaTHYeCKHX MpPEACTaBICHUN Yy
nqomkonsHuKOB / ITom pen. A.A. Cromsipa. — M.: Ilpocserenue, 1988,
c. 286-287.

4. Mep3on A.E., JlooporBopckuit A.C., Uekun A.JI. [Tocobue no mate-
Matuke JUisl (paKkyJIbTeTOB HaYalIbHBIX KilaccoB. — M.: 1998.
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6. 3AAAYA, B KOTOPO MOXHO OBOMTUCH
BE3 ®OPMYAbI BKAIOYEHUIN U UCKAIOYEHUNA [4]

B naparpade 3 MbI yxe yOequnuch B TpoMaHON IPOOUBHOM cuite
(hopMy bl BKITIOUEHHH 1 MCKIIOUEHUI. MOXeT MMOoKa3aThkCsl, YTO BCIO-
Iy, TI€ peub WACT O YUCIECHHOCTAX OObEAMHEHHH WM MepeceueHui
HECKOJIBKHX MHOXeCTB, 6e3 3Tol popmymsl He oOolTHCh. B 3TOM ma-
parpade MBI YBUINM, YTO JIe]I0 OOCTOUT HE COBCEM TaK.

Ho paccmotpum BHawane (U1 pa3MHHKH) €lIe OAHY IPOCTYIO 3a-
Jlady, MOXO0XKYIO Ha 3a1aun u3 naparpada 3.

3agaya Nel. B 1-om kimacce Bce yYEHUKH M3Yy4aroT MO KpaiHen
Mepe OJIMH W3 JBYX WHOCTPAHHBIX S3BIKOB (AaHTIUHACKHHA WIIA WCTIaH-
ckmif). IIpu sTom 15 mereit M3ydaroT aHTIMHACKHM, a 19 merel — wc-
naHckuii. POBHO OAWMH WHOCTpaHHBIM s3bIK u3ydatoT 10 mereid.
CKOJIBKO YYEHHKOB B Kiacce?
Pemenue. [Ipexnae Bcero, 3aMeTum, TisAs HA quarpammy Oiine-
pa—Benna (cm. puc. 6.1), uro
n(4) + n(B) = n(A\B) + n(An B) + n(B\A) + n(ANn B). (6.1)
[TosTOMY 4HCIIO YUEHUKOB, U3Y4alOLUX JIBA SI3bIKA, T.€. n(ANB), —
9TO TOJIOBHHA pasHocTH Mexay n(A) + n(B) M 4HCIOM YyYEHHKOB,
U3Yy4aloUuX POBHO OJMH S3BIK.

Puc. 6.1

Teneps monp3yemcs GopMyIIoH BKIFOUSHUH U UCKITIOUCHUI:
n(AUB) =n(4) +n(B)- n(ANB), (6.2)
U MOJIy4YaeM:
n(AUB) =15+19-(15+19-10): 2=22.
OTBeT: B KiTacce 22 yUCHHKA.
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Ceituac MBI yBHIUM, 9TO ()OPMYJa BKIIOUECHUH U HCKIIOUECHUN HE
SBIISIETCS] €AMHCTBEHHO BO3MOKHBIM HJICANBHBIM CPEICTBOM IJISI pe-
HIEHUS TOOOHBIX 3a1ad.

3amaua Ne 2 (noxoorcan 3adaua umeemcs maroice 8 [2], ede ona
nomewjena 6 paszoen «popmyna exnodeHull u uckmodenuiiy). Ipodec-
cop [ITnueno00B JepKUT B CBOEH KBApPTUPE MHOXKECTBO TOBOPSIIMX
nornyraes. [Ipy 3TOM a TIOITyraeB TOBOPAT HA CTapO-TIPOBAHCAIBCKOM,
b momyraeB — Ha IPEBHE-TPEUECKOM, ¢ IMOMYTraeB — Ha apaMelCKOM U
d momyraeB — Ha CpeIHEBEKOBOM JaThiHU. V3BECTHO, YTO BCE TOMyTan
npodeccopa Iltureao60Ba TOBOPAT MO KpaHEH Mepe Ha OTHOM M3
MIEPEUYNCICHHBIX S3BIKOB, TPUYEM A TIOMyraecB TOBOPSAT POBHO Ha
OJTHOM $I3bIKE, OJMH TOMyraii — pOBHO Ha TpeX s3bIKaX, elle OJUH —
POBHO Ha YETHIPEX S3BIKAX, @ BCE OCTANBHBIE — B TOYHOCTH Ha JBYX
si3bIkax. CKOJIBKO IOMyraeB >KMBET B KBapTupe npodeccopa Iltuie-
nroboBa?

Pemenne. [Ipexne Bcero, 3aMeTuM, 4To (opMya BKIIOUEHHUN U
UCKITIOYeHu# (cM., Hampumep, [1]) oka3piBaeTcs i Hamled 3ajgadu
Ype3BBIYAHO TPOMO3AKOHW, H30BITOK JeTalled MeIraeT Hemocpen-
CTBCHHO YBHUACTH MPOCTOC PCUHICHUE, OYCBUIAHOC U3 AUArpaMMEI,
n300pakeHHOM Ha puc. 6.2.

A&k KLXYY

TPEX- W YETbIpEX-

OAHOA3bIYHHKA
ABYA3ILIYHMKK AZBIUHMKM

k nTuy, (S-k-2)ntuy

Puc. 6.2

HeiicTBuTenbHO, 0003HaYMM 00IIee KOJIMYECTBO IONMYraeB B
kBapTupe mnpodeccopa yepe3 S. Torma, MOACYUTHIBasS KOJIHMYECTBO
«IITHUTE-SI3BIKOBY (M300payKEHHBIX HA PUC. 6.2 MPH TOMOIIN OTPE3KOB,
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HUCXOOAIUX W3 BCPIIUMH TpeyFOJ'H:HI/IKOB), JICTKO IoJIydaeM CJICAYro-
Iee ypaBHEHHUE:
atb+ct+d=k+(S-k-2)2+3+4, (6.3)
OTKyJ1a
S=(a+b+tc+d+k-3)2 (6.4)

OTBeT: B kBapTHpe podeccopa [ItumentodoBa mpoKUBaET
(a+b+c+d+k-3)/2 nomyraes.

3ameuanue 1. BMecTo TOro 4ro0B pUCOBATH «IITHIIE-SA3BIKI», MBI
MorJIM OBl pa3faTh BCEM IOIYrasM OAWHAKOBbIEC )KETOHBI (B COOTBET-
CTBHH C KOJIMYECTBOM SI3BIKOB, KOTOPBIMH BIIaI€eT KaXKIBIH JaHHBIN
nomnyraif). Torga pemenue 3agads MOXHO ObUTO ObI (hopMasbHO MPO-
BECTH B paMKax TEOPHUH MEIIKOB; CM. B 3TOH cBs3H maparpad 3. Ox-
HaKo oOpaTuM BHUMAaHHE Ha clenyrouiee 00cToATensCTBO. B mocra-
HOBKE 3aJlaudl npeonoiazaemcs Cywecmeosanue peUieHus, HO
peleHne MOXeT CYIIeCTBOBAaTh HE TpH IOOBIX a, b, ¢, d, k. Hampu-
Mep, eciiu cymma a + b + ¢ + d + k derna, S oka3piBaeTCs IPOOHBIM
YHCIIOM, M PEIIEHUS HE CYLIECTBYET.

3ameuanue 2. bonee Toro, Aaxke eCiM MpU JaHHBIX KOHKPETHBIX
a, b, ¢, d, k 3mauenne S, naBaemoe popmyioii (6.4), — meI0€ MOIOKH-
TeIbHOE, MBI HE MOXeM 0e3 ITOMOJHUTEIHHOT0 HCCISAOBAHMS YTBEP-
JKIaTh, YTO TMPH JAHHBIX KOHKPETHBIX 4, b, ¢, d, k 3ajmada umeer
cMbica. Kak Mbl ceiluac yBUIIUM, JJisI TaKOTO MCCIIEIOBAHUS CHOBA
OKa3bIBACTCSI HEOOXOIMM «S3BIK MHOXKECTB» (M1 OOJIBIICH HArIsa-
HOCTH TOJIKpEeTJICHHBIN 1uarpamMmmoit Ditnepa—BenHa).

00600111as1 TOCTAaHOBKY 3a/a4yu, OyJeM CUMTaTh C 3TOFO MOMCHTA,
gro I, II, III, IV — HekoTopkle CBOWCTBA, KOTOPHIMH MOTYT 00a-
JaTh/HE 00JIaaTh AJIEMEHTHI U3 PACCMATPUBAEMON KOHEYHOH COBO-
KyIHOCTH. Torja BCS COBOKYIHOCTH PacCMaTpPUBAEMBIX AJIEMEHTOB
©CTECTBEHHBIM 00pa30M IpejcTaBuMa B BUIE O0ObeAMHEHHS 16 Kitac-
coB. MbI OyZieM B IanbHEHIIEM CUUTATh, YTO Ka)/IbIi 3JIEMEHT Halleh
COBOKYIHOCTH 00JIaJjaeT Mo KpaiHed mepe ogHUM U3 CBOMCTB [-IV.
Torma moreHIMaILHO BO3MOXKHEIX KIIaccoB OyneT He 16, a 15.

Beenem teneps crnepytromne obo3HaueHus. [lycts x; —ducnio ame-
MEHTOB, 00Ja[alONUX TOJILKO CBOMCTBOM I, X, — YMCIIO 3JIEMEHTOB,
o0nagaronmx TobKo cBoiicTBoM II, X3 _ 4Mciio 3eMeHTOB, 00J1a1ar0-
IUX TOJBKO cBoicTtBOM III, x; — 4YHMCIO 3/IEMEHTOB, 001aJAFOIIUX
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TONILKO cBOWCTBOM IV; y1, — 4HCIIO AIEMEHTOB, 00IaAI0NINX TOJIBKO
cBorictBamu | u 1I,..., y34 — 9HCIIO DJIIEMEHTOB, 00JIAAIONTNX TOJIBKO
cpoiictBamu Il u 1V, z;53 — 4nciIO 2JIEMEHTOB, 00aJaOIIMX TOJIBKO
ceovictBamu I, II m 1III,..., zp34 — YHCIIO BIEMEHTOB, OOIANAOLINX
toibko cBo¥cTBamu II, 111 u IV; wiy34 — unciao 3j1eMeHTOB, 00J1aaro-
MXx BceMu ueTbipbMa cBoiicTBamu I, 11, 11T u IV.

Jamee Hac OyAyT HWHTEpecOBaTh YHCIEHHOCTH COBOKYITHOCTEH
3JIEMEHTOB, O0OJAAIONINX COOTBETCTBEHHO pPO6HO OIHUM, IBYMS,
TPEMS WIH YETBIPbMS CBOMCTBAMH, T.€. CYMMBI:

X1+XZ+X3+X4:p,

Yot ystyutystyatyu=gq, (6.5)
Zint Ziat Zi3at 2034=1,
Wi234 = S.

C apyroii CTOpoHBI, Hac OyAyT HHTEPECOBATh YUCICHHOCTH COBO-
KYIIHOCTEH DIIEMEHTOB, OOJaNarolINX COOTBETCTBEHHO CBOMCTBAMHU
L 1L, III unu IV, T.e. cymMBIL:

Xityptystyiatziostziost ziat wis=aq,

Xot Yot vt yutziost ziat zosa+ wiu=>b, (6.6)

X3t yityntyutzintzizatzost wia=c,

Xat Viat Voat Vaat zioat Zisat zosa+ winza = d.

HertpyaHo BHIETH, 4TO

atbtct+d=p+2q+3r+4s. 6.7)

JomycTuM, 94TO B YCIOBHHM 337a4H 3aJaHbl YHCIa
a, b cdpqr, (6.8)
npuyeM TpeOyeTcsl HaliTH YNCIEHHOCTh BCe COBOKYITHOCTH paccMar-
PHUBAEMBIX IEMEHTOB, T.€. CYMMY
S=p+qg+r+s
B cuny (6.7) umeem
s=la+b+c+d—p-2q—3r]/4,
OTKyZa
S=p+q+r+la+tb+c+d-p-2q-3r]/4. (6.9)
Jnst Toro 4yToObI Takas 3ajavya UMeJa CMBICI, HEOOXOAUMO U JI0-
CTaTOYHO, YTOOBI 3aJjaBacMbie MapaMeTphl (6.8) yI0BICTBOPSUIN pa-
BeHCTBaM m3 (6.5), (6.6), B KOTOPBIX JIEBbIE YaCTH MPEACTABIISIOT CO-
00l CyMMBI HEeOmpUYAMETbHBIX YEIOYUCTEHHBIX CIIATAEMBIX.
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OnucaHHy10 BHIIIE TPOIENypPy YAaeTcs cAenaTh 0oyiee HarIsaHOH
C TIOMOINIbIO0 auarpaMmbl BeHHa mis detbipex MHOecTB [3]. Ha
puc. 6.3 MHOXeCTBO A — COBOKYIHOCTH BCEX JJIEMEHTOB, 00Jamaro-
X CBOWMCTBOM I, MHOXXECTBO B — COBOKYITHOCTh BCEX 3JIEMEHTOB,
obmagarorux cBoiicTBoM II, MHOKECTBO C — COBOKYITHOCTH BCEX DJIE-
MEHTOB, oOnafaromux cBoiictBom III, MHOXecTBO D — COBOKYITHOCTh
BCEX AJIEMEHTOB, o0nanatonux cBoiictBoM V. Takum oOpazom,

n(d)=a, n(B)=>b, n(C)y=c, n(D)=d.

Puc. 6.3
AmTtepatypa
1. Bunenkun H.S. I[Momymsapras xomOmHaTopmka. — M.: Hayka, 1975,
c. 102.
2. http://mathus.ru/math/kombinatorika.pdf.

3. Ky3uueB A.C. [luarpammsl Benna. — M.: Hayka, 1968, c. 59.

4. Jlokumma A.A., lBanoBa E.A. 3amaga, B KOTOpoil MOXXKHO 000MTHCH
6e3 GpopMyIIbl BKIIOYCHUH M UCKITIOUCHUA (B TTeYaTH).
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MPUAOXEHMUE 1

O noHsTun MYABTUMHOXKECTBA

[MonsiTie MyNBTHUMHOXECTBA OBLIO BBeneHO B 70-X Trojax mpo-
IIJIOTO BEKa M ¢ TeX MOP aKTHBHO MCHOJB3YETCS B MATEMATHKE H MPO-
rpamMmmupoBaHud. [IpuBeneM omnpeneneHus MyJIbTUMHOMKECTBA M BaXK-
HeHImux onepanuil HaJ MyJIbTHUMHOXecTBamHu (cMm. [1, 2]).

Omnpenenenne 1. MyITbTUMHOKECTBO, KaK M OOBIYHOE MHOMKE-
CTBO, €CTh HEYMOPSIOUYEHHAs COBOKYITHOCTh DJIEMEHTOB IPOU3BOJIb-
HO¥ mpuponbl. Ho, B oTinudne oT 0OBIMHOTO MHOXECTBA, MYJIbTHM-
HO’KECTBO MOKET COJAEpX aTh OJUH U TOT K€ AJIEMEHT HECKOJIBKO
pa3. Eciu snemMeHT a BXOAUT m pa3 B MyJbTUMHOXKECTBO A, TO TOBO-
PAT, 9TO KPAmMHOCMb BXOXKICHHS DJIEMEHTA @ B MYJIbTUMHOMXKECTBO A
paBHa m.

Onpenenenne 2. J[Ba MmynsTuMHOXKeCcTBA A U B pasnvt (A = B),
€CITM OHU COCTOSIT M3 OJHHX U TeX K€ IEMEHTOB U, KpOME TOTO, JJIs
K)KIOTO 3JIEMEHTa KPaTHOCTh €T0 BXOXK/ICHHS B MYJIBTUMHOXKECTBO A
COBIIA/Ia€T C KPaTHOCTHIO €r0 BXOXKACHUS B MYJITUMHOKECTBO B.

Omnpeaenenue 3. Ilyctb 4 U1 B — MyJbTUMHOXXECTBA, TOra HX
cymma A+B omnpenensercs CIeIyOIIUM 00pa3oM: €CIIM HEKOTOPBIN
3JIEMEHT COACPKUTCS m pa3 B A U n pa3 B B, To B A+B 3TOT dIeMEHT
COJEPXKUTCS m+n pas.

Omnpeaenenue 4. Ilyctb A 1 B — MyJIbTUMHOXXECTBA, TOra HUX
06vedunenue AUB omipenensieTcs Tak: eClIM HEKOTOPBIA AJIEMEHT CO-
JIEPIKUATCS . pa3 B A ¥ n pa3 B B, To B AUB 3TOT 3JIEMEHT CONEPIKUTCS
max(m,n) pas.

Omnpepaenenue S. [Iycts A u B — MyJIbTUMHOKECTBA, TOTAA UX He-
peceuenue ANB onpexaensieTcsl CAEAYIOUIMM 00pa3oM: €CIId HEKOTO-
PBIii 3JIEMEHT COepKUTCs m pa3 B A u n pa3 B B, T0 B ANB 310T 371€-
MEHT COJICPIKUTCS min(m,n) pas.

Onpenenenue 6. Paznocmvio MynTbTUMHOXKECTB A U B Ha3bIBaeT-
cs1 MyJIBTHUMHOXECTBO A — B, cocTosiliee U3 BCEX JJIEMEHTOB MYJIb-
TUMHOXECTBa A, KPAaTHOCTh KOTOPBIX CTPOTO OOJNbIIE KPAaTHOCTH CO-
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OTBETCTBYIOIIUX 3JEMEHTOB B MYJbTUMHOXKECTBE B; Mpu 3TOM Kpat-
HOCTBH KaXXI0T'0 2JICMEHTAa B MYJIbTHUMHOXECTBE A-B paBHaA pa3HOCTH
KpaTHOCTEH TaHHOTO 3JieMeHTa B A U B COOTBETCTBEHHO.

3ameuanue. B n3Bectnoit kaure k. [Iurepcona [3] Takxe nme-
eTCsl pa3lieN C COOTBETCTBYIOIIMMHU ONpeAeaeHusIMH, ogHako [lurtep-
COH HUCIHOJb3yeT TEPMUH «KOMIUIEKT» BMECTO TEPMHHA «MYJIBTUMHO-
HKECTBOY.

% 3k ok

Herpyano Buneth, 9yTo (OOBIYHBIE) MHOXKECTBA SIBIISIOTCS HacT-
HBIM CJIy4aeM MYJIbTHMHOXXECTB M YTO O0BEIUHECHHE, MEPECCUCHUE U
Pa3HOCTh MHOXKECTB MOTYT OBITh BBECHBI IIPU MTOMOIIY ONPEACICHHIMA
4, 5 m 6 cCOOTBeTCTBEHHO. TakuM 00pa3oM, MBI MOXKEM CUYHTATh, UTO
«SI3BIK MHOXKECTB» — 3TO YaCTHBIM CIy4ail «sI3bIKa MyJIBTUMHOKECTBY.

[TonpoOyem Temepph MOHATH, KaK «I3BIK MEIIKOBY» CBSI3aH C «S3BI-
KOM MYJIbTUMHOXECTB». B COOTBETCTBHH CO CKa3aHHBIM B Iaparpa-
(e 5, B KaXJIOM MEIIIKE JIKAT UMEHA HEKOTOPBIX a0CTPAKTHBIX CYIII-
HocTel (MoTpeOHOCTeH), MpUYeM 3TH WMeHa, BOOOIIe TOBOPS, MOTYT
NMoBTOPsIThCA. Eciu Terneph MpHUHATH, YTO B MEIIKAX JIS)KAaT HE NMEHA,
a caMU a0CTpaKTHbIE CYLIIHOCTH (TOTPEOHOCTH) C COOTBETCTBYIOIIMMHU
KPaTHOCTSIMH, TO pPacCMaTpUBaeMble MEUIKH, OYEBUIHO, OKaXyTCS
MYJIETUMHOXKECTBAMHU CIICUAIBHOTO BHJA, IPUYEM BBEICHHEIE OIIe-
pauMy Haj MeENmKaMH TepelayT B OOLIENPHHATHIC ONEpalydd Hak
MYJIETUMHOXECTBAMH.

B pesynbrare moaxo K TEOpHH MEIIKOB, IPEUIOKECHHBINH B Tapa-
rpacde 5, mo3BOIAET:

a) n30eXaTh UMEBIINXCS paHee KOJUTM3UNA MEXIY «SI3bIKOM MEIIl-
KOB» U «SI3BIKOM MHOXECTBY;

0) mpu HEOOXOAMMOCTH OCYIIECTBUTD CIUSHUE dTHUX S3BIKOB B BU-
JIe «SI3bIKa MYJIBTHMHOYKECTB).

Autepartypa
1. Knyt A. UckyccTBo mporpaMMupoBanus, T. 2. TpeTse uzganue. — M.:
Buesamc, 2000, c. 536.

2. TlerpoBckuit A.b. OCHOBHBIE TOHSATHS TEOPHH MYJIBTHMHOXKECTB. —
M.: YPCC, 2002.

3. lMutepcon Ix. Teopus cereit [letpu u MoaenupoBanue cucteM. — M.:
Mup, 1984, c. 231.
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MPUAOXEHUE 2

Kakoe u4ncAo ApeBHee — KOAMYECTBEHHOeE
MAN NOPSIAKOBOE?

He tak ngaBHO cTajno M3BECTHO, YTO 3a KOJMYECTBEHHOE W TIO-
PAIKOBOE HaATypallbHOE YHCIIO OTBEYAIOT pas3Hble pas3fenbl Mo3ra
(cm., manpumep, [1, 9]). Kakoe ke 4mciio MOSBUIOCH paHbIIe — II0-
PAOKOBOE WM KoIUyecTBEHHOE? [10CKONBbKY KOJIMYECTBEHHOE YHCIIO
OIMUPACTCA Ha NMOHATHEC MHOXKECTBA, OTBET Ha I[ﬁHHBIﬁ BOIIPOC UMECT
OTHOIIIEHUE K TeMe JaHHOU paboTHI.

I'. ®peitpentans o sTomMy noBoay mnuier [3, ¢. 101]:

«Konuuecmeennoe uucio eenemudecku, NOANCAIYU, NOABULOCH
panvuie, uem nopsiokogoe. <...> Pebenok <...> cmonv pano yuumcs
CuuUmamy, Ymo eHauane He 3ameyaem, 4mo cuem Cayjicum Ojis onpe-
Oenenus koauvecmaa. OOHAKO, KAK 1e2ko yoeoumuvcs, pebeHok pacno-
3HAem HebOMbUIUEe YUCTA HE3ABUCUMO OM Cuemd, 0COOEHHO K020a OHU
COOMBEMCBYIONM KOHKPEMHbIM HPUMEPAMY.

[Ipommtupyto Teneps crathio Ajexcanapa Mapkosa [4], rae npu-
BOIUTCS TTOATBEPXKACHIE HaOmoaeHni OpelieHTans B HeIaBHO MPO-
BCACHHBIX OIIBITaX:

«Humyumuenoe “uyscmeo xoauwecmea’” — cnocoOHOCmb NPUOIU-
3UMENbHO OYEeHUBAMb YUCIO 00bEKMO8 80 MHOJCeCmeax — OOHapy-
Jicusaemcs y 0emeltl yce 6CKope NOCie POACOEHUsl, MO eCb 30020
00 Moo, KaK pebeHOoK HauuHaem 2080pumy Ui, mem boiee, y4umocsa
cuumamo. Oma cnocoOHOCHb WUPOKO PACHPOCMPAHEHA U 8 HCUBOM-
HOM Mupe. AMepukaHnckue NCUXON02U OOHAPY’CUNU, YMO Oemu, y
Komopbix “4yecmeo Koauvecmea” 8 uleCmuMecauHom 8o3pacme pas-
BUMO CUTIbHEe, BNOCIeOCMBUU YCheulHee 081a0esarom apugpmemuye-
ckumu Hagvikamu. Ilonyuenuvie pesyibmamel — nepeoe npsamoe noo-
meepoicoerue 2unomesvl 0 MoM, Ymo YHUKAIbHble Ol Hauleeo 6udda
Mamemamuyeckue CHOCOOHOCMU PA38UNUCL HA OCHO8E I80TIOYUOHHO
opegnezo “yygcmea Koauwecmea’”y.
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Bor emie oauH nopasuTeNnpHbIN SKCIIEpUMEHTAIBHBIN pe3ysbTar [9]:

«Ho mneborvwue yucia obpabamviéaem cpasHUmMeNbHO KpPYnHblil
YUACMOK KOpbl — HOB0E NOOMBEPHCOEHUE MO20, YMO YY8CMBO KOaUde-
cmea ocnabesaem U CMAHOBUMCS MeHee MOYHbIM N0 Mepe POCMA KO-
uyecmea 06vbeKmosy.

Oro HabnrofeHre, OYEeBUIHO, HAXOANUTCS B COTJIACHH C TeM OOIIIe-
W3BECTHBIM (DAKTOM, YTO MEPBOOBITHBIA YEIIOBEK OBJIAJCBAI MOHSITH-
€M HaTypaJIbHOTO YHCIIa TIOCTEIICHHO M YTO Majble YHCIIa WTPAIA B
€ro JKA3HH MIEPBOCTETICHHYIO POJIb.

HerpyzaHo noHsTh, 4TO HeAaBHUE pe3ynbTaThl U3 [4] u [9] corma-
CYIOTCS TaKXKe € MpeanojgoxeHueM OpoiieHTand o TOM, YTO KoJihuye-
CTBEHHOE YHCIIO SABISIETCS O0Jiee APEBHUM, YeM TTOPSIIKOBOE.

Brpouewm, maxke He IPOBOJIS ONBITOB, MOXHO OBLJIO YTBEPKIATh,
YTO KOJIMYECTBEHHOE YHCIIO TEeHETUYECKH MOSIBIIIOCH He No3dice TIo-
psakoBoro. BoT 10Boa, KOTOPBIA MpPEACTaBISAETCS CYIIECTBEHHBIM:
nepecyeT MaTepUalbHBIX OOBEKTOB, OCYIISCTBIISBIIUICS MEPBOOBIT-
HBIM YeJIOBEKOM, JTOJDKEH ObLTI MMETh Kakoi-To cMbIci. Hanbomee Be-
POSATHBI CMBICII — YCTAHOBIIEHHE KOJMYECTBA IE€PECUUTHIBAEMBIX
00beKkTOB. OO 3TOM SICHO CBUAETENBCTBYIOT COXPaHUBIIUECS B HEKO-
TOPBIX TIEPBOOBITHBIX S3BIKAX OTIEIBHBIC YHCIA JUISI KPYTIBIX TPe-
METOB, OTJEIbHbIE — JIJISl TPOAOITOBATHIX U T.1. [2].

B 3akmodenue — qBa cioBa 0 TOM, KaKoe OTHOLIEHHE UMEIOT IpH-
BE/ICHHBIC BBINIE COOOpakeHHsI K 00ydeHuto nereil Mmaremaruke. Kak
XOPOIIO U3BECTHO, apu(METHUECKHE 3aKOHBI — HAlPUMEp, TaKHE Kak
KOMMYTAaTUBHOCTb W ACCOIMMATUBHOCTL CJIOKCHHA — KaXYTCA ACTAM
OYEBUIHBIMH, €CIHM OOBSCHATH ITH 3aKOHBI, MHTEPHPETUPYS HATy-
paibHBIE YKCiIa Kak «koiudecTBay. Ho Te ke apudmeTnyeckue 3aKo-
HbI BHE3AITHO TEPAKOT CBOIO OYCBHUIHOCTH, €CJIIN OOBSICHATH ux, orie-
pUpYs MOPSIIKOBBIMH YHCIaMH. DTOT KOHTPACT IEPecTaeT Ka3aThbCs
YAUBUTEIBHBIM OCJIE OCO3HAHHS TOro (pakTa, YTO KOJMYECTBEHHBIM
YHUCIIOM (@ 3HAYHT, ¥ ONEepalrsIMy HaJ HUM) 3aBEAYI0OT Oojiee IpeBHHE
CTPYKTYpBI MO3Ta.

Autepartypa
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