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NMPEAUCIIOBUE

B Opoitope paccMOTpEHBI HEKOTOPBIE BOIIPOCH U3 TEOPUH MHO-
JKECTB, JIOTUKH, KOMOMHATOPUKK M DJIEMEHTAPHON TeOMETPHH, HEIO0-
CTaTOYHO OCBEIICHHBIC B MMEIOIICHCS JTUTEPAType W MPEACTaBIISIO-
[IMe, Ha B3IJST aBTOPOB, MHTEPEC IS CTYACHTOB TMEIHHCTHTYTOB
(B 0COOCHHOCTH, JJIsl CTYJICHTOB (PaKyJbTETOB HAYAJIbHBIX KIJIACCOB),
[IKOJIBHUKOB-CTAPIIEKIACCHUKOB W y4HWTENlel MareMaTuku. Bo BTo-
POM M3JaHHWK MTOMEIIEH HOBBIN pa3/iell, MOCBAIICHHBIH MaTeMaTHye-
ckuM (hoKycaM, OCHOBaHHBIM Ha HEIOCTATOYHO IIMPOKO HM3BECTHBIX
0000IICHUSIX HEKOTOPBIX KJIACCHUYSCKUX MPU3HAKOB JICIMMOCTH.

Aemopbi
Mockga, 2012



1. NTAPAQOKC MATEMATUYECKOM MHOYKLUUN!

MeTtox MaTeMaTHYeCKOH MHAYKIUH SIBISIETCS, KAK M3BECTHO, MO-
TYYMM HHCTPYMEHTOM, MO3BOJIAIOIINM JOKA3bIBaTh MHOTHE MaTeMa-
TUYECKUE YTBEPXKACHU, HE Mo aatoumecs nHpIM Metoaam. Coinb me-
TOJIa B TOM, YTO OH TMO3BOJISET, TAK CKA3aTbh, «OMEPEThCS HAa HEIOKa-
3aHHOEY.

B npocreiiiem ciydae neiicTBhue MeToAa BBIMISAMT Tak. IlycTe
UMeeTCsl HeKoTopoe yTBepikaeHue A(N), 3aBUCsIEe OT HATYPaIbHOTO
Homepa N (n=1,2,...). Toraa ecau A(1) HCTHHHO ¥ €CITM U3 UCTHHHO-
cru A(n) cnenyer uctuaHOCTH A(N+1), To A(N) HCTHHHO NpH BCeEX
HATYpaJIbHBIX N,

Urak, nokasbiBas UCTUHHOCTH A(N+1), MBI MOXKEM OIEpeThCs Ha
HEI0Ka3aHHYI MCTHHHOCTH A(N) — BEMHMKOJIEHAs BO3MOXHOCTb, KO-
TOPYIO HE MPEIOCTABIAIOT HUKaKue apyrue Meto sl. (Kak Mbl yBUIUM
HIKE, 32 OTOH BO3MOXHOCTBIO CKPBIBAETCS JOBOJBHO JIFOOOIBITHBIN
napajokc.)

[MpuBenenHast BbIIIe (GOPMYIUPOBKA METOAA MaTEMAaTUYECKOU
WHIIYKIIMA MOXeET OBbITh KPaTKO 3alvcaHa, C MCIOJIb30BaHHEM o0IIe-
NPUHATHIX MAaTEMaTHIECKUX TEPMUHOB, B CIEAYIOIIEM BHJIE:

A1)
(Vn eN)A(N) > A(n+1)
(Vn eN)A(n)

M)

3nech HopMyIIBI HAJ YEPTOM — TaK HA3BIBAEMBIE NOCHLIKU, ACTHH-
HOCTH KOTOPBIX MBI JOJDKHBI IPEABAPUTCIIBHO YCTAHOBUTD, (bOpMyJ'Ia
NOJ] YePTOU — 661600, ICTUHHOCTh KOTOPOTO 0OeCHeuynBaeTCs] HCTHH-
HOCTBIO MOCHUTOK; N 0003Ha4aeT MHOKECTBO HATYpaJbHBIX YHCEI.

ewm [1].



[Tapanokc, ogHAKO, 3aKITIOYAETCS B TOM, UTO, «IIPUMEHSS MaTeMa-
TUYECKYI0 MHIYKIMIO», MBI TIOJb3yeMcs He MeTonoM (1), a apyrumu
COOOpaKCHUSIMU.

JeiicTBUTENHHO, TOCMOTPHUM, KaK (aKTUIECKH TPOBOTUTCS JTOKA-
3aTeNBCTBO «II0 WHAYKINW». BHauane moKa3pIBaeTCs CIpaBedInBOCTb
A(1), n moka MBI, KaK OyATO, AEWCTBYEM B corjacuu co cxemon (1).
OpnHako HaIl CIEAYIONMUHN IIar MPeACcTaBiIsieT co00 MBICIHTEIHHYIO
OTIepaIyio, B KOPHE OTIIMYHYIO OT BTOpOH cTpouku B cxeme (1). Pak-
THUYECKH, MBI PACCYXIaeM TaK:

«IIpemmonoxum, aro A(N) UCTHHHO TIPH HEKOTOPOM IMPOHU3BOJIb-
HoM N. Jokaxxem, uro Torma A(N+1) Toxe UCTHHHOY.

be3 cnoBa «HEKOTOPHIN» 3716Ch 00OMTHUCH HEBO3MOXKHO, TaK KakK B
MIPOTHUBHOM CJTydae Hallle PeAroIoKeHne 3ByJao Obl TaK:

«[Ipeamnonoxum, uto A(N) UCTHHHO MPHU MPOU3BOJILHOM Ny, T.C.
MbI TPEANOJIOXKHIN Obl TO, YTO TpeOyeTcs aokaszark! (be3 ciosa
«IPOU3BOIBHBINY, OUYEBUIHO, TOKE HEBO3MOXXHO O0OHTHCH.) B mrore
BMecTO (1) MBI IOJIB3yEeMCS HA CAMOM JIEJIe CXEMOM

A1)
A(N) KCTUHHO TIPX HEKOTOPOM IPOU3BOILHOM N —> A(N + 1) HICTHHHO

(Vn eN)A(n) @

3aMeTHM, YTO MOHITHE «HEKOTOPBIM MPOU3BOJIbHBIIY HE yAaeTcs
BBIPA3UTh C MOMOIIBI0 MAaTEMAaTHUECKUX KBAHTOPOB V (a7 11000ro)
u 3 (cymectByeT). B cymHocTH, 3TO TOBOPHUT O HECOBEPLICHCTBE
(6eaHOCTH) «OOIIENPUHATOT0» MAaTEMATHYECKOTO SI3bIKa M O TOM, YTO
TaK Ha3bIBaeMasl «cojepsKaTeibHash» JIOTHKa, B paMKax KOTOpPOH pabo-
TaeT OONBIIMHCTBO MaTEMAaTUKOB, HE COBMAaAaeT ¢ (OPMabHOI JIOTH-
KOH, B KOTOpPOM omnepanus B3STHS «HEKOTOPOTO MPOU3BOJIBEHOTO) 3Jie-
MEHTa He NPEAyCMOTpEHA.

2. OTKYOA Mbl 3HAEM, YTO TAKOE TOYKA?

B sTom maparpade Mbl 00CyIMM OJMH U3 MHTEPECHEHIINX BOIPO-
COB, JISKAITUX HA CTHIKE MAaTEMAaTHKH ¥ ICHUXOJIOTuH. B mepBoM mapa-
rpade MbI yXKe CTAJIKHBAIUCH C OTepaluell 6u100pa HEKOMopozo npo-
u3801bHO0 21emenma. B crathe [2], e 3Ta oneparms Obuta o jpo0HO
paccMOTpeHa, OTMEYaJIOCh, B YAaCTHOCTH, YTO YITOMSHYTasl OTEparivs

8



HESBHO aleJUIMpyeT K CYIIeCTBOBAHMIO Y YeI0BeKa CBOOO B! BOMH. TeM
caMbIM, KaK OBIIO OTMEYCHO B [2], TaKoe TMOHITHE KaK He3a8UCUMAS
nepemenHas Takxe 0a3upyeTcs Ha MPEIOI0KESHUH O CYIECTBOBAHHU
y YeIIoBeKa CBOGOIBI BOJIA -

Jns mpernoiaBaTesnsi MaTeMaTHKH 3TOT BOIIPOC BOBCE HE SIBIISCTCS
BTOPOCTETIEHHBIM — HalpHMep, Ha YpPOKax I€OMETPHH HEBO3MOKHO
000HTHCE 0€3 «8bI60PA NPOUZBOTILHOU MOUKUY.

JIro603HaTENbHBIN YYEHUK MOXKET TOTAa CIIPOCUTH:

— A 9TO Takoe MpOM3BOJIbHASA TOYKa? DTO TO K€ camMoe, UTO CIIy-
YyaiiHO BBIOpaHHAas TOYKa?

OtBeT npenojaBarelis OyaeT, KOHEYHO, OTPHUIIATSIILHBIM. 3aMEHUB
Npou38016HO BHIOPAHHYIO TOYKY Ha TOYKY, BBIOPAHHYIO C/IYYAUHO, MBI
HE CMOKEM HPOBECTH HU OJHOTO CKOJBKO-HHOYIb COAEpPIKaTEIEHOTO
JIOKa3aTenbCTBa. Benp ciyuaiiHo BHIOpaHHAs TOYKa MOXKET COBEpIICH-
HO CITy9aifHO BCer/a OKa3bIBaThCs, HAIIPHMEp, HAYaJIOM KOOPAWHAT. . .

Ho B TO e BpeMs Hekomopasi npou38016HO 8bIOPAHHAS MOYKA —
9TO HE TO K€ CaMoe, UTo Kavcoas mouxa. Ml mpocTo pusndecku He
MOXKEM BBIOpaTh KaXKAYI0 TOYKY Ha IUIOCKOCTH — YEJOBEK, Kak
YTBEPKIAIOT TICUXOJIOTH, HE CHOCOOEH OIHOBPEMEHHO YCIEeIUTh
Oosble YeM 3a ceMblo O0beKkTamu!

[MpenoaBarens MaTeMaTUKH BOBCE HE JOJDKEH MEPErpyxarb CBO-
UX YYCHHUKOB (HIOCOPCKHMHU PA3MBIIUICHUSIMU O HAJMYHU WINA OT-
CYTCTBHH cBOOOJIBI BOJIM y yesioBeka. Ho moHMMaTh, 4To «BHIOOpP HE-
KOTOPOTO MPOM3BOIBHOIO JIEMEHTA»” — 3TO ONeparus, 6e3 KOTopoit
MaTeMaTHKa OecriOMOII[HA, Ha HAIll B3TJIST HEOOXOIMMO.

[Toxose, 0HAKO, YTO MPEACTABICHHE O CBOOOIE BOJH SIBISETCS
JUTSL YeJOBeKa BPOXKJICHHBIM, 2 COMHEHHE B €€ HaJIHYHU €CTh HEKOe
«OTKIJIOHEHUE OT HOpMBI». K TakoMy BBIBOAY HAC TOATAIKHBAIOT Cle-
JyIOIIUE 00CTOATENBCTRA.

[Iponutupyem BHauase Y4eOHMK MO BBICIIEH reoMeTpuu |[3,
c. 205]: «...mouxu, npamele u naOCKOCMU KaK 00pazvl Hauwezo 2eo-
MEmMPUUECKO20 6000PAICEHUA HE NOOOAIONMCA MAMEMAMUYECKOMY
onucanuioy.

! Paccyxnas ananormuHo [2], MOMKHO MOKa3aTh, YTO U ITOHATHE OECKOHEU-
HOCMb OCHOBAHO HA MOHSITHUH CBOOOIBI BOJIH.

2 .
He myrats ¢ akcromoii Beioopal



— Kak xe Tak? — MOXXeT BOCKJIMKHYTb YMTaTellb, UCKYILICHHbIN B
MaTeMaTHKe. — A Kak e akcuoMbl [ miap0epra uinn akcuomsl Kieitna?
Haxonen, akcmomsl EBkina? PasBe oHM HE OTIPEICISIIOT, 9TO TaKoe
TOYKA, NIPsIMasi ¥ INIOCKOCTH?

— KoneuHo, onpenensior, — oTBeTuM Mbl. — Ho TosbKO B HEKoeM
abCTpakTHOM TIPOCTPAHCTBE, a HE B MPOCTPAHCTBE HAIIUX 3PUTEINb-
HBIX 00pa30B. To ecTh ONpenensoT, HO He TO, YTO HYXHO. ..

WHbpIMU cioBaMH, ¢ TOMOILIBIO JIOTMKH, ONUPAasch Ha HMH(popMma-
U0, NTOCTYNAIIIYI0 OT OPraHOB YyBCTB, IPUATH K MOHITHIO «TOY-
Ka», IO-BUAMMOMY, HEBO3MOkKHO. Ho oTKyza ke Torna B3suloCh 3TO
MOHSTHE?

[IporuTrpyro B 3TOM CBs3U cTaThio Anekcanapa Mapkosa («Oie-
MEHTEI», 21.06.10):

<<Knrwuegyto ponv 6 npocmpancmeennom Moluii1eHUU Y M1eKo-
RUmMaWUX uzparom mpu ZPYnnvl HEUPOHO8: «KAEMKU MecHmay,
«KlemKu HanpaenenHun» U «KiemKu KoopouHamuou cemxuy. /lee
KOManowl ucciedogameineii HE3AGUCUMO OpY2 om Opyza 0OHapyHcu-
AU, UIMO Y MANEHbKUX KPBICAN, 6NEPEbIE 6 HCUZHU OMNPABUBUIUXCA
Ha NPoZYaKy, yice ecmob HOPMAIbHO padbomarujue KiemKu nepevix
08YX MUNO06, U MOJILKO KIeMKU Mpempezo muna noAeaAIOmca He-
MHO20 no3ce. Ilo-euoumomy, 3mo o3nauaem, umo eocnpusmue
npocmpancmea y MaeKonumarouwux 6 3HaUumenbHol mepe A6.11-
emcs 6pOIHCOEHHBIM >>

JIroOONBITHO CPaBHUTH PE3yJbTATBl 3TUX OIBITOB C METOAUKOM
o0yudeHus: MJIaAIINX IIKOJFHUKOB MOHITHIO «TOYKa» (COOOIIeHO aB-
topam H. JIlykanoBoi):

Ecnu npocto HapucoBaTh Ha JHcTe Oymaru TOUKy (UIOMacTepoM
WM PYYKOH, TO Yy peOC€HKa MOXKET CO3/1aThCsl BIICUATIICHUE, YTO TOUKA —
9T0 HeOousplIasg KisAKca, ModTOMy noOaBisitor: «Touxa He umeem
MOWUHBL, MOYKA — IMO MeCcmoy. 3aMedaTeIbHO, YTO AETH JIETKO T0-
HUMAIOT, YTO UMEHHO UMEETCS B BULY.

IIpuBeny Teneps elie OJHY IUTATy U3 BBIMICYNIOMSHYTOM CTaTbu
A. Mapkoga:

<<... U36eCHIHO, YMO OCHOGHbIE HEUPOIOZUYECKUE MEXAHUIMbL
HPOCMPAHCMEEHHO20 60CHPUAMUSA Y JIIOO€I U KPbIC NPUMEPHO 00U-
HAKOGbl, NOIMOMY Ppe3YIbMAmbl IMUX UCCIEO06AHUTL NOUMU
HABEPHAKA NPUTOIHCUMDBL K TIIO0AM.>>
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OpnHako, eciu AOIYCTUTh, YTO IIPEJCTABICHUE O TOUKE SIBJIAETCS
JUTSL 9YeJTOBEKa BPOKIAECHHBIM, TO, TIOX0XKE, IPUXOAUTCA MPU3HATH, YTO
BPOXKIICHHBIM SBJSIETCS M (HESBHOE) TMpelCcTaBlIeHHE O CBOOOAHOMN
BoJie. [lefiCTBUTENBHO, B 3TOM CIy4ae BPOXKICHHBIM JOJDKHO OBITH U
IPEACTaBICHNE 00 OKPY’KaroIeM HMPOCTPAHCTBE KaK O KOHTUHYYME,
cocrosameM u3 Todek. Ho 4to 3HaunT n1o6paThcs U3 TOUKU 4 B TOUKY
B no nytu AB? D10 3HAYMT, 4TO KakoBa Obl HU ObLIA NPOU3EOILHO
635imas TOYKa Ha 3TOM IyTH, B HEH MpHUIETCA NOOBIBATh. . .

3ameuanue. Urak, “nepemennas’ u ’0eCKOHEYHOCTD” — MOHATHS , HETIO-
CPEICTBEHHO Oa3upyrolrecs Ha (10-BUANMOMY, BPOXKICHHOM) MTOHITHU
“cBOOOIA BoK”. A Kak 00CTOSAT Aefia ¢ OOBIYHBIM (KOJMIECTBCHHBIM) HATY-
paJbHBIM YHCIIOM - HEYKEJIH U OHO ONMPAETCsI Ha MIOHATHE “‘cBOOOAa BOMIN?
Ha Ham B3r715171 , OTBET HA 3TOT BONPOC , KAK HA CTPAHHO, MTOJIOXKUTETICH.
JlelicTBUTENBHO, YTOOBI ONPENCINTh, HAIPHUMED, (KOJIMYECTBEHHOE) YHCIIO
“naTh”’, HaM HY’KHO MBICTICHHO COETMHUTh TOHCHbKUMH HUTOYKAMH NAJIBIIBI
PYKH ¢ paccMaTpHBacMbIM HaOOpPOM IIPEAMETOB, yCTAHABINBASI TAKHM CIIO-
co0OM B3aMMHO-0JTHO3HAYHOE COOTBETCTBUE MEKAY MAJIbL[AMU U 3TUMH
npeameramu. Ho sTa npouenypa HeBo3MoXKHa Oe3 MpeCTaBICHHs O TOM, 4TO
HH O/IHA MBICIICHHO NPOBEJICHHAs HUTh HE JIOJDKHA PBAThCA U MBI , ITyTele-
CTBYSI B3IUISLZIOM BIIOJIb HEe, JOJKHBI IOOBIBATh B POU3BONILHO 6351MOL MOY-
Ke 9TOW HUTHU.

3. TEKCTOBbIE 3A0AYMU:
KAKOW METO[, NPEAMNOYECTb?

Llens aTOro Maparpaga — pazo0paTbcs B TOM, IPU PELICHUN KAKO-
20 UMEHHO KJIacca TeKCTOBBIX 3a[a4 aJireOpandecKuil MeTo ] JOKEH B
HAYaJbHOW MIKOJIE YCTYNaTh MECTO apH(PMETHIECKOMY METO/Y.

C ToukM 3peHus mneaarora apupMeTHUYECKUl METOA XOpOII TeM,
YTO OH OJIHOBPEMEHHO aKTUBU3UPYET M HATJISIHO-00pa3HOE MBIIILIe-
HUE Y4YeHHKA, W €ro JIOTHKY. AJredpandeckuii MeTol 0ObI9HO OBICT-
pee BeAeT K LM, HO B 3HAYUTEIbHO MEHBILIEH CTENeH! HalleJIeH Ha
pa3BUTHE MBIIIJICHHUS B ITHPOKOM CMBICIIE 3TOTO CIOBA.

Pemas 3a1auy apupMeTHUSCKUM CIIOCOOOM, MJIaIIIHI KOJIBHHUK,
KaK IPaBUJIO, ONEPUPYET UIMEHOBAHHBIMHU YHCIIAMH, YTO COOTBETCTBY-
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eT Hambojee pa3BUTOMY Y HETrO THITY MBIIUICHHS — HATJSIHO-
o0OpazHoMy.

B To ke BpeMs pelieHue 3a1a4 anreOpaunvdeckuM Croco0oM Mu-
HUMH3HUPYET Harpy3Ky Ha HarIsIgHO-00pa3zHOe MBIIUICHHE peOCHKA,
pellieHre TEKCTOBOH 3aJlaud B OCHOBHOM CBOJIMTCSI K ONICPUPOBAHUIO
cuMBoJaMu. HayunTh peOeHKa TaKOMy ONEPHUPOBAHHUIO, OE3yCIOBHO,
BakHO. OJIHAKO, 37IeCh UMCIOTCSI «ITOJIBOJIHbIC KaMHU». J[eno B ToM,
YTO HPU peuleHuU HeKOMOpbIX 3a0ay, y oemell NPouUcxooum ympama
NOHUMAHUSL CMBICAA NPOU3BOOUMBIX UMU MAMEMAMUYEcKux oetl-
cmeull, U 3a0aua nepecmaem GblNOJHAMb C80I0 PA3GUBAIOWYIO QYHK-
yuro, npespawaemcs 6 pymuHHul «npumepy. PaccMOTpuM B 3TOMH
CBSI3M JIBE 3a/1a4H, TPEIaraBIINecs: TPEThEKIACCHUKAaM, 00y4aBIINM-
ca o cucreme JL.I'. Ilerepcon.

3agaya A. Mpimka u TOTHYKA (WTPYIICYHBIE) BMECTE CTOST
10 pyOneii. 5 Mpitiek ¥ 6 nTUUeK cToaT 56 pyOneidt. CKOIBKO CTOSIT
MBIIITKA ¥ ITUYKA TI0 OTACITEHOCTH?

Pemenue 1 (apupmernyeckoe).

1) CxoybKO KOMILIEKTOB MIPYIIEK (MBIIIKA TUTFOC MITHYKA) MOYKHO
COCTaBUTh U3 5 MbIIIEK U 6 NTUYEK? — 5 KOMIUIEKTOB.

2) CKOJIBKO CTOSIT 3TH 5 KOMILIeKTOB urpyiek? 5-10 = 50 (py0.)

3) CkoJbKO NTHYEK ocTaHercs 0e3 Mbimek? — OqHa.

4) Cxompko crout 1 ntuuka? 56 — 50 = 6 (py0.)

5) Ckosbko ctout ojHa Mblnka? 10 — 6 =4 (py0.)

OTBeT: MBIIIKa CTOUT 4 pyOIIsi, NITHYKA CTOUT 6 pyOIeit.

Pemenue 2 (anredopamnveckoe). Ilycte X — ieHa MBILIKY, Y — 1I€HA
nTHyKky. Torua cucremMa u3 IBYX ypaBHEHHI, COOTBETCTBYIOIIAS 3a/1a-
4ye A, 1omwKHa Oblia Obl cojiepKaTh IMEHOBAaHHBIE BETMYMHBI U UMETh
BUJ

x+y=10 (py06.), 5X + 6y =156 (py0.)

DaKkTHYECKH K€, MaTeMaTHIECKHEe MPeodpa3oBaHusi OOBIYHO MPO-
BOJISIT HAJl CUCTEMOM, B KOTOPOI MMEHA BEJIUYMH OITyCKAIOTCS; B JIaH-
HOM Clly4yae — HaJl CHCTEMOM

X +y =10, 5x+ 6y =56. *)
YMHOXKas epBoe ypaBHEHHE CUCTEMBI (¥) Ha 5 ¥ BBIYUTAS €T0 W3

BTOPOTO, MOJIy4YaeM Yy = 6, a 3aTCM M3 NCPBOro YpaBHCHUA HAXOAUM
X=4. Tenepb B OTBETC MMCHA BCJIMYMH BCIIOMHWHAIOT:
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OTBeT: MBIITIKA CTOUT 4 pyOJIs, ITHYKA CTOUT 6 pyOIIei.

3amMeTuM, YTO ACHCTBHUSA NPU PEIICHHH alreOpandecKoil cucTe-
MBI (*), B CYIIHOCTH, T€ €, YTO M MPU PEHICHUH 3TOH 3a1auu apud-
METHYECKHM CIIocOo00M. Kak Mmoka3bIBaeT HaIll OIBIT, IETH B COCTOS-
HUM OOBSICHUTH CMBICT KaXKJIOTO MPeoOpa3oBaHus B Mpoliecce perie-
HUs cUCTeMbl (*) Ha sA3bIKe HATJISAHBIX 00pa3oB. B pesynbrare penie-
HUE, TOTydeHHOe anreOpandecKuM CIIoCOOOM, CIIOCOOCTBYET 3aKper-
JICHUIO U YIIOPSJOYCHUIO 3HAHUHN, CIY)KUT CBSI3YIOIIMM 3BEHOM MEXK-
QY HarsiIHO-00pa3HBIM U aOCTPAKTHBIM (CUMBOJIBHBIM) MBIILICHUEM.
PaccmoTpum Temeps qpyTyio U3BECTHYIO 3a/ady (CM., Harpumep [5]).

3agaua b. [lecsatp Mblmek W nTHYEK (MTHYKA W MBIIIKA HACTOS-
1ye, He Urpyuieynsie) ceenu 56 3epeH. Kaxmas Mplka cbena 5 3e-
peH, a Kakaas nTuuka — 6 3epeH. CKOJIbKO OBLTO MBIIIEK W CKOJBKO
nTuyex?

Pemenue (anredopaunveckoe). [IycTs X — 9UCIIO MBIIIEK, Y — YHC-
no nrrdek. CocTaBisieM COOTBETCTBYIONIYIO 3a1aue b cucremy ypas-
HEHHH, COJlepKAINX IMEHOBAaHHbBIC BEJTMUUHBI:

X +Yy =10 (xuBOTHBIX), 5X + 6y = 56 (3epen). Omyckasi IMEHa Belu-
YUH, IPUXOJIUM K CHCTEME
X +y=10, 5x+ 6y =>56. (**)

Pemas ee, mony4yaem: X =4,y = 6.

OTtBeT: 4 MBIIIKH, 6 ITHYEK.

Cucrema (**) hopmanpHO coBmamaer ¢ cucreMoit (*) u permaercs
TEM ke crocoboMm, uto u cuctema (*). OHaKo, Kak MOKa3bIBaeT HaIll
OTIBIT, JICTH, PEIIMB CHaudaia 3ajady A anreOpanuecKkuMm CriocoOoOM u
JIaB CBOEMY PEIIEHUIO NMPaBUIHLHOE MCTOJIKOBAHHWE HA S3BIKE HATIISI-
HBIX 00pa3oB, 3aTPYIHINCH OOBICHUTH CMBICT aHAIOTUYHBIX MTPE0O-
pazoBanmii cuctemsl (**). Hexotopsie roBopminu Tak: «HyKHO B3ATh
NSTh KOMIUIEKTOB JKHUBOTHBIX M BBIYECTh MX U3 56 3epeH...» [lpuuuna
3ampyoHeHull, 04esuoHo, Oblia 6 mom, 4mo ypasuenus cucmemwt (**),
6 omauyue om cucmemvl (*), cooepacam éenuyuHbL PA3HBLIX HAUMEHO-
6aHUIL.

Ha mamr B3risia, Ha HavabHOM dTane o0y4eHus o0JacTh MpUMe-
HEHHsI alreOpandecKkoro MeTo/a JIOJKHA ObITh OrpaHHYCHa TEKCTO-
BBIMU 33Ja4aMM, pelIeHHE KOTOPbIX HE MPHUBOAUT C CHUCTEMaM, CO-
JiepKalliM BEJIMYMHBI Pa3HbIX HANMCHOBAHUH.
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4. MbICNNTEHHOE MOAEJIMPOBAHUE
NMPU PEWWEHUUN TEKCTOBbIX 3A0AY

MopenupoBaHue «B OTpe3Kax», Ucnoubzyemoe B cucreme JLI'. Ile-
TEPCOH, CYLIECTBEHHO O00JerdaeT NeTsAM I[OHMMAaHHE TEKCTOBBIX
3aJa4, B 3HAUUTEJIbHOM CTENEeHM YCTpaHAET ClydyaiiHOe MaHUITYJIHPO-
BaHUE YMCIOBBIMU JAHHBIMH.

B 10 %€ BpeMs, y HEKOTOPBIX AETEil CKJIaAbIBAETCS MpEACTaBIIe-
HHUE O TOM, YTO MOJIEIMPOBAHUE B OTPE3KaX €CTh YHUBEPCAIBHBIA Me-
TOJ, IPUTOIHBIN TS pEIIEHUs «BCEX 3a1au».

Mpsl orpaHn4MMCsl 34€Ch PACCMOTPEHHEM TEKCTOBBIX 3aAad IS
HAYaINbHOW IIKOJIBI, HE BKIIFOUAIOMINM B ce0sl 3a]]aU «Ha JIBIKCHHEY.

OTu 3aa4d, Kak MPaBUIIo, CBOAATCA K CHCTEME JIBYX YPaBHEHUH C
JIBYMSI HEU3BECTHBIMH.

3anaua 1. B niepBblii 1eHh MOPTHOM CIIMI HECKOJIBKO KOCTIOMOB,
a BO BTOPOH JeHb CIIWI UX B TpH pasza Oonbiie. CKOIBKO KOCTIOMOB
CLIWJI IOPTHOM B NEPBBINA JI€HB, €CJIM 33 JBa JHS OH CIIWI UX 16?7

Pemenue. IIycTh X — KOJIMYECTBO KOCTIOMOB, CIIMTHIX B IIEPBBIN
JIeHb, Y — KOJIMYECTBO KOCTIOMOB, CIIUTBIX BO BTOPOil IeHb. B pe3ynb-
TaTe UMEEM CHCTEMY M3 JBYX yPaBHEHHUH CIIEIMAIbHOTO BUA:

y=3x, (1)

x+y=16. 2

CoBepIlIeHHO OYEBUIIHO, YTO ayredpandeckasi Mmpoleaypa perie-

HHSl 9TOM CHCTEMbI B TOYHOCTH COOTBETCTBYET MPOLEIYPE PEIICHUS
IPH MOJICITUPOBAHHHU «B OTpe3Kax» (cM. puc. 4.1).

—X

y =3x
x+y =16

Puc. 4.1

Opnako, Hayuums pebeHKa MbICAUMb — 5MO0, 8 CYUWHOCHIU,
Hayuums e20 cmpoums paszHoobpasHvle moodeau. Ham megarornde-
CKUI1 OMBIT MOKA3BIBAET, UTO KEJIATEIbHO TO3HAKOMUTH JIETEH C 3a7a-
YaMH, JIJIS KOTOPBIX MOJIENIN «B OTpe3Kax» He paboTaloT M KOTOpHIE,
TEM HE MEHEe, MOI'YyT OBbITh PEIIECHBI C IMOMOIIBIO HECIOKHBIX HU
HaTJSAHBIX paccyxaeHni. (Uto kacaeTcst anreOpamyeckoro moaxoa
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K PEIIeHHIO TEKCTOBBIX 33]]a4, TO OH, MO3BOJISIS OBICTPO MOIYYUTH OT-
BET IIPH MOMOIIH CTaHAAPTHBIX OMepaIfii ¢ CHMBOJIAMH, HE CIIOCO0-
CTBYET Pa3BUTHIO OOPA3HOTO U JIOTHUECKOTO MBIIIICHHS. )

3agauya 2 (cm., Hanpumep, [5]). Korma Ha kaxayro enky ceno 1mo
OJTHOMY COJIOBBIO, TO OJIMH COJIOBEW ocTajcs 6e3 enku. A Korja cojo-
BbM PACCENINCh Ha eJKax MapaMH, TO OJHa eJKa OcTajach 0e3 COJOBb-
eB. CKOJIBKO OBLIO €JIOK M CKOJIBKO OBIIIO COJIOBHEB?

Pemenne anreopanyeckoe. [IycTts x — KOMHYECTBO COJIOBBEB, ) —
KOJINYECTBO €JIOK. B pe3ynbpTare uMeeM cucTeMy U3 AByX YpaBHEHHM:

x=y+1, (3)
x=@-1)2. 4

[Moacrasmsist x u3 (3) B (4), moxydaem
y+1=2y-2, 4"

oTkyma y =3, x=4.

[Tompobyem Temepb PEelIUTh 3Ty Ke 3a7ady IMpu MOMOIIN «MOJe-
TupoBaHus B oTpe3kax». CooTHomenue (3), KOHEYHO, MOXKET OBITh
n300pakeHo TpadU9ecKy; OJHAKO, TTOCNIe TOTO Kak MacimTad Ha pu-
CyHKe, u300paxkarolieM cooTHolieHue (3), BpiOpaH, cooTHOIIeHUE (4)
M300pa3uTh «B OTpe3Kax» yxe He ynaercs. (TouHo Tak ke 6e3 npeo-
BapUMENbHBIX dNeebpauyeckux npeodopazoeanuli He ynaercs uzoobpa-
3UTh «B OTPE3Kax» U PaBeHCTBO (4').)

Pemenne apudmernyeckoe (0OCHOBAaHHOE HA MBICJIEHHOM MO-
AeJMPOBAHUM).

1. IlpencraBum cebe psia U3 HECKONbKUX eoK. Ha xaknoi cuaut
1o conoBb0. O/IMH COJIOBEH — «IMIIHUI», OH BUCHT B BO3IyXE PSAIAOM
C MocJieiHe enKol — sl Hero0 He XBaTHJIO JIKH.

2. IlepecaguM <JIMIIHETO» COJIOBBSI Ha MEPBYIO €JIKY, Ha HEH Te-
nephb JIBa COJOBBSI.

3. Ilepecanum Tenephb COJIOBBS C MOCIEAHEH €IKH Ha BTOPYIO EIIKY.
Ha Bropoii enke Temeps TOXKE Ba COJOBBsI. A Ha MOCIIEIHEH €ITKe — HU
onHOTrO!

4. Hukakue enku, KpoMe MEepBOM, BTOPOH M MOCIeOHEH yXe He
HYXHBI. Tpex eJIOK XBaTHJIO0, YTOOBI BBITIOHUTH BCE YCIIOBHS 3aIauH.

OTBeT: TPU €IIKH, YETHIPE COJIOBBS.
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B 3axmrouenue mpuBeAeM emie OIHY 3amady, TakkKe HEe JOITycKa-
IOIIYI0 MOJAETUPOBAHIE «B OTPe3Kax», HO JIETKO pelraeMyro MpH T10-
MOIIIY MBICJICHHOTO MOJICIMPOBAHUSI.

3agaya 3. B mxompHOM caly MOCaviIi KIEHHI 10 16 MTYK B Kax-
JIOM DALY U CTOJIBKO ke un 1o 20 MTYK B KKIOM PAAY, IPUIEM Dsi-
JIOB TOJYYMIIOCH Ha 2 MeHbIle. Bo CKOJIBKO PSAOB MOCaKEHbI KICHBI?

Pemenne anreopamyeckoe. Ilycte x — KOMTWYECTBO PAIOB M3
KJICHOB, ¥ — KOJIMYECTBO PAAOB U3 JuIl. Toraa uMeeM CUCTEMY:

y=x-2, ©)
16x = 20y. (6)
[oncrasmsist Berpaxkenue it y u3 (5) B (6), moxydaem
16x = 20(x — 2), otkyna x = 10.

Herpyano BumeTs, omHaKo, 4TO (HETOCPEICTBEHHO, O3 MpeiaBa-
PUTENBHBIX anreOpandecKkux MpeoOpa3oBaHMiA) MPH MOMOIIA MOJe-
JTMPOBaHUS «B OTpe3kax» cuctema (5), (6) He pemaercs.

Pemienue apudgmernveckoe (0CHOBAHHOE HA MBICJIEHHOM MO-
AeaUpoBaHuU). byleM mepecaxuBarh JIMIIBI Tak, YTOOBI OHU OBLIH
MOCAKEHBI TAKUMH K€ pAAaMH, Kak KIeHbl. J[is 3Toro BEIKOmMaeM
4 nWIBl U3 TIEPBOTO PsiJia M TIOCAJUM HX B HOBBIM PsiJi 32 TIOCICAHUM
psmaoM mun. YToOBl 3aNIOJHUTE TIEPBbI HOBEIHM PsiJl, HY’)KHO BBIKOIIATh
no 4 JWObl U3 TEPBBIX YETHIPEX CTapbIX PsoB. UTOOBI 3alOIHHUTH
BTOPOH HOBBIH PsiJi HY’KHO BBIKONATH MO 4 JIUITBI U3 CIEAYIOIINX Ye-
THIpEX CTapbiX psAnoB. [loaTomMy, mocajuB JHITEI Tak K€ KakK KIIEHHI,
MBI 00pazyem 4 + 4 + 2 psiaoB.

OTBeT: KJIeHBI ObLTH TIOCaXeHHI B 10 psioB.

Wtak, MBI BHIUM, YTO JOCTATOYHO OOIIMPHBIM Kiacc 3a7ad, He
NOJ/IAIOIIMNCS PEIIECHUI0 NPU IOMOIIM MOJEIMPOBAHUS «B OTpE3-
Kax», MOXET OBITh PEHICH apU(PMETUIECKUM CIIOCOOOM TIPH MTOMOIIN
MBICJICHHOTO MOJEIMPOBAaHMsI. JTOT KJacc 3ajad, 0e3yCIOBHO, JOJ-
JKeH MpPEALECTBOBATh B Kypce MaTeMaTHKH 3ajadaM, KOTOpbIE pac-
CUUTAHBI Ha pellleHNe alre0pandecKiuM CrIocoO0M.

3ameuanue. B 3akiroueHne monpodyeM oxapaKkTepu3oBaTh 3aja-
YH, KOTOPBIEC MOT'YT OBITH PEUICHBI TPU MMOMOIIHU MOACIUPOBAHHUA «B
OTpE3Kax».
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[pex e Bcero, 3TO 3a1a4M, KOTOPBIE CBOJSATCS K CHCTEME U3 JBYX
ypaBHEHUH C OuaroHalbHOW MaTpuiledl (Kod(h(HUIIUEHTH CHCTEMBI
MPEIONIATaloTCs 1ISJIOYUCIICHHBIMU ). VIHBIMU CIIOBaMU — 3TO CHUCTE-
MBI OTHOCUTETIPHO HEU3BECTHBIX X, ) BUJA

X=p, (7

mx +ny =q. (8)
CucreMsl BUIa

X = ay, )

bx +cy =d, (20)

(rme a, b, ¢, d — menouncieHHbie KO3(PQUIUEHTH) TaKXKe HEIOCPE-
CTBCHHO, T.c. 0€3 MpeaBapUTEIHHOTO MPUMEHEHHS alTreOpandecKux
npeoOpa3oBaHuil, MOAJAIOTCS PEUICHUIO MPU TOMOIIM MOJCIHPOBa-
HUS «B oTpe3kax». O6e cucremsr (7), (8) u (9), (10) xapakTepusyrorcs
TEM, 9TO OMPE30K, U300pascarowuti 0OHO U3 HEU3BECMHBIX (X UIU )
Modcem 6bimb GbIOPAH C CAMO20 HAYANA NPOUZBOTLHBIM 0OPA3OM.

5. YCOXLUME MNMPOLIEHTbI

B stom maparpade mbl pazdepem erie OfHYy M3BECTHYIO TEKCTO-
BYIO 33/1a4y — «Ha NPOLEHTH. AsreOpandeckoe peieHne 3Tol 3aaa-
YH, KaK MPaBUIIO, BBI3BIBAET Y YUYEHUKOB HEIOYMEHHE U BOCIIPHHUMA-
€TCsl UMH B U3BECTHON Mepe (popMalIbHO.

3apaua. B mara3un npusesnu 100 KunorpaMMoB Sroj, BIaXHOCTb
KOTOpBIX cocTaBisia 99%. Uepes HEKOTOpOe BpeMsl SIrObI HEMHOTO
MOJACOXJIM, U UX BIAXHOCTh cTasia paBHa 97%. CKOJIBKO CTalld BECUTH
ATOJIbI, TPUBE3CHHBIE B Mara3uH?
Pemenne. O003HaYMM 4epe3 x BEC CyXOro BelecTBa sroj. KMme-
€M U3 YCIIOBHSL:
x=100-100-0,99 =1 (xr). (1)
ITocne ycymku BeC CyXoro BEIIeCTBa SroJ], OYEBUIHO, HE HU3Me-
HUJICS, TIOPTOMY, 0003Havas yepe3 y (0Ommii) Bec Aroj MoCie yCyII-
KU, OYEBUAHO, IPUXOJAUM KO BTOPOMY YPaBHEHUIO:
Y=X_0,97. @)
y
Paspemas cucremy (1), (2) OTHOCHUTENBHO Y, HEOXKHIAHHO TOITY-
qaeM:
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1
= 33=(xr).
y 3(I<r)

1
Orteer: [locne ycymiku sIrospl CTanyu BECUTh Y = 33§ KT.

Urak, ycoxHyB Bcero-HaBcero Ha 2%, Sroapl CTalyd MOYEMY-TO
BECHUTH BTPOE MEHBIIIE. ...

[TponBUHYTHIE YIEHUKH, TOHUMAIOT, KOHEYHO, B Y€M TYT AEJ0, HO
OCTaJIbHBIM TOMYYCHHBIH OTBET Ka)KETCA OYCHb CTPaHHBIM U JaKe
HEBEPHBIM.

Tem cambIM BO3HHMKAaeT YMCTO IMeJaroruyueckas mpobjemMa — Kak
U3JIOKHUTh PELICHUEe 3TOM 3amaud, 4ToObl €€ OTBET CHENAJICS He

CTPaHHBIM, 4, HATPOTHUB, OYEBUIHBIM?
C

A B
DI

Puc. 5.1

Kak moka3sbIBaeT OIBIT, JISTy MOXKET MIOMOYb CJICIYIOIIas TeOMET-
pudeckas Mojeib (KOTOPYIO, BIPOYEM, PEIKO I/ICHOJII)SYIOTl); CM.
puc. 5.1, rae yciaoBHO MPUHSTO:

AC =100 (kr), AB =y (kr),
AD = AD’ =1 (xr),
AD =1% AC, AD’ = 3% AB.

I'msans Ha 3TOT PUCYHOK, Jaxe Ciia0ble YYCHUKH BOCIPUHHMAOT
TOT (aKT, 9TO eciu ompesok AD cocmasnsem comyro 0010 U3eecm-
nHoeo ompeska AC, a ompe3ok, cocmasasowuti comyto 0oiio om AB,
mpu pasa kopoue, yem AD, mo:

AB = %AC, u TeM cambiM  AB = % = 33% (xr).

! B cBoe BpeMsi aHAJIOTMYHAs MOJIelb oOcyxnanach ¢ M. XpucToBoi.
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B pesynbrare obparieHus K 3TOi TeOMETPUICCKON MOAENH, 3a1a-
YJa OKa3bIBacTCSI HE POpMaNTBHO «IIPOUICHHOI, a TEHCTBUTEILHO T10-
HATON YYCHUKAMH.

6. MPABUJIO NPOU3BEAEHUA
B KOMBUHATOPHOW 3A0AYE O MAPLLUPYTAX

XOpoLIo W3BECTHO CIEAYIOIIEe MPaBUIO KOMOMHATOPHKH — TaK
Ha3bIBAEMOC 1pasuio npoussedenus. Ecim HyXHO BBIOpaTh ymopsmo-
YEHHYIO Tapy 37eMeHTOB (a,0) M mepBbIif 37eMEeHT Mmapsl MOKHO BbI-
OpaTthb
k criocobamu, a nocie mozo Kax nepeviil d1eMeHm 8blopaH, BTOPOM
AJIEMEHT MOXKHO BBIOpaTh M crocodamu, TO yIOpsIOYCHHYIO Tapy, co-
CTOSIIIYIO M3 3THX JBYX AJIEMEHTOB, MO’KHO BBIOpaTh K‘M criocobamu.

Jloka3eiBaeTcss 3TO O4YeHb MPOCTO. bymeM m300paxkatb BO3MOXK-
HBI BBIOOp TEpBOTrO dieMeHTa mapel (a,0) B Buae crBoma jaepeBa
(cMm. puc. 6.1), a BO3MOXHBII BEIOOpP BTOPOTO AJIEMEHTA Maphl — B BUJIE
BETKH, PaCTyIIeil U3 BEPXHEro KOHIIA CTBOJNA (cM. puc. 6.2).

Puc. 6.1

by by, .b by by..b

e 2m

bkm
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Puc. 6.2

Toraa BeIOOpY ymopsmoueHHOH Tapbl Buaa (a,0) Oyaer coorset-
CTBOBaTh MapIIpPYT OT IIOJHOXHs» OXHOTO M3 K jepeBbeB 10 Bep-
XYILIKH CTBOJIA M 3aT€M IO OJHOM M3 M BETOK J0 caMoro Bepxa. He-
TPY/IHO BHIETH, YTO BCETO TAKUX MApIIPyTOB OyIeT

m+m+..+tm=mk @

(cneBa B (1) k cmaraempix). MapiipyTbl Mbl CYMTaeM pa3IdYHBIMH,
€CJIM OHH HE COBMAJAIOT XOTS OBl B OHOW U3 CBOMX YacTeH.

Bo3moskHa cutyarms, Koraa, Hanpumep, byj;= Dy, HO B 3TOM City-
yae HaM MPUXOTUTCS CPaBHHMBATH MapiipyTel (i, Di1) u (az, by), a
OHH Pa3INYHbI, U00 8; # 8, MO MPEATIOJIOKEHHIO.

[MpaBuno mpowmsBeneHHsT JETKO 0000maeTcs Ha ciydald, Koraa
TpeOyeTcsl COCUMTATh YUCIIO BO3MOXKHBIX Cnocob06 8ulopams ynopsi-
OOYeHHYI0 MPOUKY 21eMeHmOo8 unu, 0oree 00wWo, YNops0o4eHHbll
Habop u3 N SIEMEHTOB.

[IpumeHuM Temepp NPaBWIO TNPOU3BEACHHUS K PELICHHIO Mpo-
crefmmeit 3agaun. Ilycte ropoga A u B cBS3aHBI CETHIO JOPOT, KaK I0-
Ka3aHo Ha puc. 6.3.

Exatp u3 4 B B MOXHO TOJBKO IO HamlpaBiICHHUAM, YKa3aHHBIM
CTpeJIKaMu (TaK YTO MBI, IO CYIIECTBY, HMEEM JAEJI0 C OPHEHTUPOBAH-
HbIM Tpadom). CrpamuBaercsi, CKOJILKUMH CIIOCOOaMH MOXHO JI0€-
xaTh U3 A B B? HerpyaHo BuaeTh, 4TO BHIOOp IEPBOrO ydacTKa
MapuipyTta (0 pa3BWIKH) MOXHO OCYLIECTBUTH IISITBIO CHOCOOAaMH,
MOCJIe Yero BhIOpaTh BTOPOM y4acTOK MyTH Bcerna (T.e. MpH J0O00M
BEIOOpE TMEPBOI0 yYacTKa) MOXHO Tpems criocodamu. Takum oOpa-
30M, IPUMEHUMO TPABHIIO TIPOU3BEIICHNUS, U 00IIee KOTUYECTBO CITO-
c000B, KOTOPBIMH MOKHO JJ0OpaThcs U3 A B B, paBHO 53 = 15.

[MocraBuMm Temeph CIEAYIONINN BONPOC: a CKOJILKUMH criocobamu
MOJKHO BepHYThcsl U3 B B A? (Pa3pemaeTrcs exaTh TOJIBKO IMPOTHB
HaInpaBJICHUsI CTPEJIOK Ha puc. 6.3).
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U3 puc. 6.3 o4eBUIHO, YTO MPABIIIO MPOU3BEICHIS «B 00OpaTHYIO
CTOpOHY» He paboTaeT. TeM He MeHee, TIOHITHO, YTO KaKAOMY MapIi-
pyTy U3 A B B COOTBETCTBYET B TOYHOCTH OJUH MapuipyT u3 B B 4
(MBI yBHIMM 3TOT MapLIpyT, €CIIU «IIPOKPYTUM KHHOJEHTY» B 00pat-
HOM HaIpaBJieHUH). 3HAYMT, BEPHYThCA U3 B B A MOXHO MHO-TIpEX-
Hemy 15-10 cmocobamu.

JIroOombITHO, YTO B 33/1a4ax O MapIpyTax BO3HUKAET CUTYyalLus, B
KOTOPOM MOJCYET YHCia BAPUAHTOB MO-TIPEKHEMY MOXKHO MPOBOJUTH
10 TPaBUIIy NPOM3BEACHUS, HO BHIOOp «YMOPSIOUEHHOH Mapbl 3Jje-
MEHTOBY YK€ HE CTOJIb OUEBHUJICH, KaK PaHBIIIE.

A WMeHHO, YCTh Ha 3TOT pa3 ropoaa A u B cBs3aHbI CEThIO J10-
por, n300paxeHHol Ha puc. 6.4.

Puc. 6.3

=

[ToHATHO, 4TO B Ka4eCTBE YIMOPSIOUCHHOM mapsl (&, b) 3xech cre-
IyeT OpaTh mapy: (Manslii HAYANLHBIU Y4ACMOK MAPWpPYymda, Manbill
KOHEYHBLI YHACMOK Mapupyma,).

Puc. 6.4
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Bribop Takoii mapel, OYEBHUAHO, TMOJTHOCTHIO OMpEIEIICT caM
MapupyT U3 A B B, u o0Iiee KOIM4eCcTBO MapuipyToB u3 A B B BBI-
YHUCIISIETCSI TI0 MPABUITY IPOU3BEACHUS U paBHO 2-3 = 6. Yucno mapiu-
PYTOB U3 B B A TeM caMbIM TaK)X€ PaBHO LIECTU.

BosmoxHsI eme 6oee Tr000TBITHRIE KOHPHUTYpAIH JOPOT MEX-
ny A 1 B, K KOTOPBIM TO-TIPEKHEMY MTPUMEHUMO MPABUIIO TIPOU3BEIC-
HUS TSI TIOJICYETa YMCIIa BO3MOXHBIX MapmpyToB U3 4 B B (u, coot-
BETCTBEHHO, U3 B B A). IIpumep Takoil koH(pHUTypaIiyi IPUBEACH Ha
puc. 6.5.

Puc. 6.5

B curyanuu, n3o0paxeHHol Ha puc. 6.5, MappyT u3 4 B B nyuiie
BCETO 3aj1aBaTh YIOPSIOYEHHON mapoi Touek Buaa (@, b), koropyio
ynaeTcs mono0park Tak, 9TO OHA OJJHO3HAYHO OMpeAeisieT BRIOPaHHBIN
MmapiipyT. HeTpynHo BuaeTh, YTO MOCiE TOTO Kak BbIOpaHa TepBas
TOYKa YIOPSI0OYEHHOI mapsl (T.€. BEIOpaHa TOYKa 8y, 8y, 83 WU 84) BHI-
00p BTOPOM TOYKHU OCYIIECTBIISIETCS] OJJHUM U3 YETBIpeX crmoco0oB. [1o-
3TOMY B IIOJIHOM COOTBETCTBHH C MPABUJIOM MPOU3BEACHHS YHCIO Pa3-
JMYHBIX MapHIpyToB U3 A B B Ha puc. 6.5 paBHo 44 = 16.

PaccmoTpuMm emie oguH nmpumep, Korna Mapmpyt u3 A B B onpe-
JeTSIeTCSl BBIOOPOM ynopsioouenHol mpotiku Todek Buma (@, b, c),
PacCIOJIOKEHHBIX Ha CeTH Jopor (cM. puc. 6.6).
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Puc. 6.6

IlepBast koopAauHaTa YIOMSIHYTON YHOPSAOYEHHON TPOMKH TOYEK
MOJKeT OBITh BBIOpaHa IByMs criocobamu (8; uiu ay). [locne Toro xak
9TOT BBIOOp CHeNaH BTOpas KOOpJHHATA paccCMaTpUBacMOW YHOpsAO-
YEHHOW TPOMKH TOYEK MOXET ObITh BeIOpaHa Tpems criocobamu (by, b,
win b3). HakoHer, mocie Toro Kak BeIOpaHbI IepBasi U BTOPasi KOOP.IH-
HAaThl YIOPSJIOYCHHON TPOHKH (&, b, C), TpeThsi KOOpAMHATA TOXE MO-
JKET OBITh BBIOpaHa OJHUM M3 TpeX croco0oB. MTak, mo mpaBmiry mpo-
W3BEICHUS, YUCIIO MapLIpyToB U3 4 B B Ha puc. 6.6 paBHo 2-3-3 =18.

VYno6Ho BBecTH cumBoal [13(4, B) i XapaKTepUCTHKU Mapiipy-
TOB, CBSI3BIBAIOIIUX «Topona» A u B Ha puc. 6.6. 3nech Oyksa [1 yka-
3bIBAET Ha TO, YTO OOIIee YUCIO MAPLIPYTOB npu dgudiceHuu u3 A ¢ B
MOYKET OBITh BBIYMCIIEHO C IIOMOIIIBIO [IPABUJIA IPOU3BENEHHS, HHIEKC
«3» yka3plBaeT Ha (MUHUMAaJIbHOE) KOJIWYECTBO TOYEK, C MOMOIIBIO
KOTOPBIX MBI OIHO3HAYHO 3a/1a€M MapUIpyT.

[Ipeamnonoxum Teneps, YTo ropoja A U B cBA3BIBAIOT ABE HElepe-
CEeKaroIuecss CUCTEMBI JIOPOT, OTHOCAIIMECS, HallpuMep, K Kiaccam
M3(4, B) u My(B, A) coorBeTcTBeHHO. TOraa KOJIMYECTBO MapIIPyTOB
u3 A B B, OTHOCSIINXCA K TIEPBOM CHCTEME, COTJIACHO TPABIITY TIPOM3-
BEJICHUsI BBIYUCISIETCs 110 Bopmyre k-mn, rae K, m, N — konnyectsa
CHoco0OB BBIOPaTh MEPBYIO, BTOPYIO M TPETHIO TOYKH, 3aJAr0Ilue
KaXABIH MapmpyT u3 A B B. AHaIOTHYHO, KOJIMYECTBO MapUIPyTOB
BTOPO# CHCTeMbI BEUHCiseTcs o ¢popmyne K'-m', rue k' u m’ — konu-
YyecTBa CIOCO00B BBIOPAaTh COOTBETCTBEHHO MEPBYIO M BTOPYIO TOUKH,
3a/Ial0lIMe MapIIpyThl BTOPOM CHCTEMBbI (IPU JBW)KEHHH U3 B B A).
[MockoyibKy YHCIIO MapIIPYTOB, MPHHAIISKAIINX JIFOOOH cucTeMe, B
KOHEYHOM MTOTE HE 3aBHUCHUT OT TOr0, a KaKyl CTOPOHY HaIllpaBlICHO
JBIDKEHHE, 3aKII0YaeM, YTO B Hallleld 3azade olliee Yuciio MapLipy-

!

TOB 13 A B B (1 TeM cambiM u3 B B A) Oyznet paBHo k-m-n+k'-m'.
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(3ameTuM, 4TO TIPSMOY MOJICUET YHCIIA MAPIIPYTOB B 3a/1a4ax Ta-
KOTO PO/Ia MOXKET OBITH BEChbMa TPYJOEMKHM JIEJIOM. )

JanbHelme 0000mEHNS MPEATIOKEHHOTO TMOIX0Aa OYCBUIHBL:
paccMoTpennbie cuctembl MapiipyToB tumna Iy (4, B) MOXHO HCITONb-
30BaTh KakK «CTPOUTENbHBIC ONOKH» JJs KOHCTPYHpPOBaHUsS Oolee
CJIOXHBIX CUCTEM.

3ameuanue. B manpHeimemM Mbl YBUIUM, YTO TIPABHIIO MTPOU3BE-
JICHUSI MOYKET YCIIEITHO MPHUMEHATHCS B 3a/1adaxX COBEPIICHHO WHOTO
copra.

7. 0b OQHOM KOMBMHATOPHOM
COOTHOLWUEHUH

OneIT mpenogaBaHus KOMOMHATOPUKA TOBOPUT O TOM, 4YTO
HarJsITHBIE TeOMETpUYecKre cooOpaxeHus (eciu, KOHEYHO, UMH yia-
€TCsI BOCIIOJIB30BAThCS) 3HAYUTEIBHO O0JIETr4aloT YCBOGHHE MaTepHa-
na. Hampumep, BakHEHIINA 3aKOH KOMOMHATOPUKH — MPaBUIIO MPO-
M3BE/ICHUS — OOBIYHO WITIOCTPUPYIOT TIPH TIOMOIIH «IepeBbeBy . JTa
K€ WIIIOCTpPAIUsS CIYKUT 3a0[JHO BIIOJIHE HAIEKHBIM J10Ka3aTellb-
CTBOM YIIOMSIHYTOI'O IIPaBHJIA.

B srom maparpade mpHBOAMTCS TeOMETpUYecKas MILTIOCTpaIlHs
(TaxKe SBISIOIIASCS OJHOBPEMEHHO JI0KA3aTeIbCTBOM) JIPYTOTO H3-
BECTHOTO KOMOHMHATOPHOTO 3aKOHa — PEKYPPEHTHOTO COOTHOIICHUS

v k
IS YMCIIa CoueTanuil u3 N aemMenToB 1o K snementos (C, ):
k _ ~k k-1
Cn - Cn—l + Cn—l' (1)

PaccMOTpUM TIPSAMOYTOJBHUK pasmepa MxK, COCTaBICHHBIA W3
€MHUYHBIX KBaJpaToB (cM. puc. 7.1). Hac Oyner unTepecoBath 4mc-
JI0O MapIIPyTOB M3 HIDKHETO JIEBOTO yriia A B TipaBblil BepxHUil yron B
(0sucamuvcs MONCHO MOLKO 68€PX UL 6NPABO NO CIOPOHAM €OUHUY-
HbIX K8aOpamog). ITo 4ucio Mel 0003HaunM depe3 N(m, k).

3aMeTHM Temneph, YTO MOMACTh B TOUKY B MOYKHO TOJIBKO OHWM U3
JIBYX c11oco0oB: 1160 u3 Touku C, 1160 u3 rouku D, crienoBaTenbHo,

N(m,k) = N(m-1,k) + N(m,k-1) (2

Lem. npeabIayInil naparpad.
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(cTipaBeIMBOCTE 3TOTO COOTHOIICHHUSI TEOMETPUIECKH OUCBHIHA; TTPU
3TOM CYMIECTBEHHO TO OOCTOSATENLCTBO, YTO JBUTATHCS M3 TOYKH A
MOKHO TOJIBKO JIN0O BBEPX, JINOO BIIPABO).

C B
4 9

fD

m
Puc. 7.1

[TokaxkeM Temepb, YTO TEOMETPHUYECKH OYEBUIHOE COOTHOIIE-
HHE (2) 3TO U ecTh, B CYIIHOCTH, Apyras (mpuyeM Ooliee CHUMMETpUY-
Has!) hopMa 3anmucy KOMOMHATOPHOTO paBeHCTBa (1).

JeiicTBuTenbHO, yMHA T000ro MapuipyTta u3 A B B paBHa B Tou-
Hocth M + K. IIpoHymepyem Temnepb LIard MPOU3BOJBHO B3STOTO
MapuipyTta. O4eBUIHO, YTO KKABIH MapLIpyT HOJHOCTBIO XapaKTepH-
3yeTcsi HOMEpaMHy IIIaroB, HANpaBJICHHBIX BBEPX (3THX IIArOB BCETrO
JOIKHO ObITh K 1mITyK). Tem caMbiM KaK/blii MapIIpyT OJHO3HAYHO
COOTBETCTBYET BBIOOPY K uncen u3 muoxkectBa{l,2,..., m + k}.

CremoBaTeibHO,

N(m,k) =C"

m-+k ?

Y MBI MOXKEM TIepenucath (2) B BUIE

Ck, =Ck,  +CKt

m-+k—1 m+k-1"

ITomaras 3mecs N = M + K, mpuxoauM K HCKOMOMY paBeHCTBY (1).

8. HEMY PABEH HYJ1b-®AKTOPUAIT?

OO0BscHSS cTyileHTaM — OyIyIIMM TIeJaroraM HadalbHBIX KIac-
COB — Hayajla KOMOWHATOPHMKH, HEHU30€)KHO NPUXOAMTCS BBOIMUTH
¢yskuo n! («dH-bakTopuany). C menarorudeckoil TOYKUA 3peHus
3/1eCh UMEETCSl OJHO JIOBOJIHO Y3KOE€ MECTO.
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MB&g1 nonaraem 1o OIPEACICHUIO, YTO

n! =n(n-1)(n-2)-...-2 -1 mpun>1, €))
amnpun= 1 cunTaeM OmATh JKe IO OIpCACJICHNUIO, YTO
or=1. (2

CootHoureHue (1) 0OBIYHO HE BBHI3BIBACT HUKAKUX 3aTPYAHCHUHA —
371€Ch BCE SICHO: MBI UMEEM JIEJIO C IPOM3BEICHUEM BCEX HATYPalIbHBIX
gucen ot N 1o 1. Ho otkyna 6epetcst cootnomenue (2)? Eciu He nathb
pa3syMHOI0, aJ€KBaTHOTO OOBSCHEHUS, YETKO yKa3aB TO MECTO, IAe
JEHCTBUTEIHLHO HCIONB3YyeTCs corjamenue (2), To Bech MaTepuan,
CBSI3aHHBII C OMHOMHUABHBIMU K03 duIrieHTaMu, OyAeT BOCIIPUHST
OTYaCTH Ha Bepy.

N tyr y npenopmaBaTens, 3HaKOMOIO, €CTECTBEHHO, ¢ l'amma-
¢byHKIHEH Dinepa, MOsSBIsSeTCS UCKYIIEHHE OOBSICHATE ITPOUCXOXKIC-
Hue GopmyJibl (2) caenyrommmM 00pa3oMm.

[Ipu n > 1, oueBUHO, UMEEM

nl=(n-1)!-n. 3

MBI XOTHM COXPaHUTh 3TO K€ CamMoe COOTHOIIEHHE mpu n = 1.

Ioncrasmsist B (3) N = 1, momy4yaem
1'=0!1, @)
OTKyna u cienyet (2).

OnHako coorHouieHue (4) HUTAEe B Kypce KOMOWMHATOPHKH HE
UCIIOJIB3YETCS, U B PE3YyJIbTAaTe OCTAETCS] HETIOHATHBIM, HEJIb35 I Obl-
710 T0NOKUTH 0! paBHBIM KaKOMY-HUOYIb APYTOMY YHCITY, OTIAMYHOMY
ot 1.

Bbixon u3 monokeHus 3Jiech, Ha Hall B3rus, Takoid. Coobpaxe-
Hus (3), (4) MOKHO (HO He 0053aTeNIbHO) paccKasbIBaTh CTY/IEHTaM B
KadecTBe JIOTMOIHUTEIBHOTO MaTepHrala, HO He CTOMT JIaBaTh MX HEIO-
CPEeACTBEHHO 1ociie GopMyIsl (2) AT ee «oIpaBaaHus».

BwmecTo 3T0r0, 4T00BI ONpaBAaTh cornameHue (2), Ha Hall B3I,
ClIelyeT cKa3aThb, YTO ISl TOTO YTOOBI (POPMYINBI, KOTOpBIE BCKOpPE
MOSIBATCSI, UMENIH €IUHO00pa3HbId BU IpU BceX n > 0 (a HE TOJIBKO
mpu n > 1) Hy>KHO, YTOOBI BBIpaKEHUE

n!
On! ®)
paBHsnock 1. (JlelicTBUTENbHO, KaK M3BECTHO, KaXKIO€ BBIPAXKEHHE
n!
BHJIA W npu 0 < K < n npencrasiser coboi Yucio coyera-
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HHUM #3 N DJIEMEHTOB 10 K DIIEMEHTOB, T.€. YHCIIO CITOCOOOB BHIOPATH
Kakue-HuOy b K 271eMeHTOB U3 N maHHBIX syeMeHToB. [Ipu k = 0, oye-
BUJIHO, CYIIIECTBYET TOJIHKO OJIMH TAKOW CIIOCOO — He OpaTh HU OJTHOTO
dJIEMEHTA. )

ITosTomMy HenszbexxHO mpuHsSITHE coriamienus (2). B pesymnbrate,
MBI H30eraeM HEMpHATHOTO MOPOYHOTO Kpyra B 3anaue: « CKombKumu
cnocodamu MoscHo gvlopams () S1eMeHMO8 U3 N INEMEHMO8? »

(MmeeTcst B BUAY CICAYIOUIME MOPOYHBIH Kpyr: «Yucno smux
Ccnocob08 pagHo YUCTY CoHemanull u3 n dnemenmos no () s1emenmos,
m.e. pasno svipadiceruro (3). Iloocmasnss 6 (5) onpedenenue (2) ons
0!, nonyuaem 6 omseme 1»).

9. SAJAYA O COCTABJIEHUUN BYKETA

Cpenu KOMOMHATOPHBIX 3a/1a4 UMEETCS CepUsl TAKUX, K KOTOPbIM
NPaBUJIO NMPOM3BEICHHUS HA NEPBBIA B3IVl HEMPUMEHUMO, U OTTOIO
3TH 331a4U KaXXyTCS HauMHAIOUIEMY CJIOKHBIMH. OIHAKO MPH MOMO-
M [IPOCTOTO PACCYKACHUS 3aJadd STOH CEpHUH MOTYT OBITH Iepe-
(opMyIHpPOBaHEI ¥ 3aTEM PEIICHb IMEHHO C MOMOIIBIO BBIIICYTOMSI-
HYTOTO MpaBUJIa MPOU3BEICHHUS.

B xauecTBe mpumepa pasdepeM OIHY M3 TakHX 3alad; MPHEM, KO-
TOPBIM MBI BOCTIOJIB3yEMCS, 3aCIy>KUBAET, HA HAI B3I, CTIEIUANb-
HOT'O PaCCMOTPEHUS Ha 3aHATHUSAX, MTOCBSIIEHHBIX KOMOMHATOPHKE.

3apaua 1. Umeercsa 5 ogyBanuukoB U 19 peneitHukoB. CKOIbKU-
MU crioco0aMi MOXKHO COCTaBUTh W3 HHX OYKET, COCTOSIIUI U3 TPEX
OJyBaHUYMKOB M CEMHU PETIEHHUKOB?

Pemenne. Byker, oueBumHO, mpexacTaBiseT coOoil Heymopszno-
YEHHOE MHOKECTBO, AJIEMEHTHI KOTOPOT'O BBEIOMPAIOTCS M3 ABYX JIPY-
TUX HelepeceKaloNUXCsl HEYTIOPSIT0YeHHBIX MHOYKECTB — MHOXECTBA
0JlyBaHYHKOB:

oA = {oA1, 012...., 015} )
Y MHOXECTBA PENEHHUKOB!
P={Pl1, P2,.., P19}. 2)

Cy1ecTBeHHO, OIHAKO, TO, UTO Kadxcoomy Oykemy b moorcno 63a-
UMHO-00HO3HAYHBIM 00PA30M CONOCMASUING YNOPAOOUEHHYIO NAPY

b < ({Tpu onyBaHurKa); {ceMb peEHHUKOB} ). 3)
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OT0 OKa3bIBacTCS BO3MOXHBIM TOJBHKO MOTOMY, YTO MHOXKECTBA
(1) u (2) e mepecekaroTcst!

3nmech, Kak 3TO OOBIYHO NPHUHITO, MBI 00O3HAaYaeM HEYHOPsIOo-
YEHHbIC MHOKECTBA, MEPEUNCIISS UX DIIEMEHTHI B (hucypHbix CKOOKax,
a JJIEMEHTHI YIOPSAJOYCHHBIX MHOXECTB TEPCUUCISIEM B KPYeablX
ckoOkax. TakuM 00pazom, dJIeMEeHTaM1 YIOPSI0UYEHHOH Maphl

({Tpu omyBaHumKa); {CeMb PENCHHNUKOB}) 4)

SBJISIFOTCA JABa HEYNOPSIIOUYEHHBIX MHOKECTBA.
Teneps B crily B3aMMHOW OTHO3HAYHOCTH COOTBETCTBUS (3) 3aKirova-
€M, UTO YUCICHHOCTh MHOXECTBA b (T.e. HCKOMOE YHCIIO pa3InIHbIX
OYyKETOB 33/IaHHOTO COCTaBa) paBHA YMCICHHOCTH MHOXKECTBA YIIOPS-
JIOYCHHBIX map Buna (4).TeM cambM, IPUMEHSS TIPABHIIO MPOU3BEC-
HUSL [T HAXOXKICHUS STON YHCICHHOCTH, MOyJYaeM

OtBer: HCKOMOE 4uCio crnocoboB paBHo CZ-Cl; 3mecs Cf —

YHCJIO COYETAHUI U3 N 3JIEMEHTOB 110 K 37IeMEHTOB.

CoobOpakenus Buaa (3) 0OBIYHO CUUTAIOTCS CaMO COOOM pa3yMero-
IIUMHUCS U, KaK TPAaBUIIO, OIYCKAIOTCS B pa3/ienax, MOCBAMCHHBIX KOM-
Ounatopuke. OHAKO, Ha HAII B3I, IPOBEICHHOE PACCYXICHHUE 3a-
CJIY’)KUBACT 6OHI)HICFO BHHUMAaHUA H, 6I)ITI) MOXCET, JaXX€ CIICIHAJIBHOT'O
Ha3BaHUS — HALIPHMED, KOO0OUEHHO20 NPABULA NPOU3EEOCHUS.

Pa3o0paHHyI0 BBIIIE 337a4y MOKHO CIICTKA BHIOW3MEHHUTD, TPH-
YeM H3JI0XKEHHBIH BBIIIIE MTPUEM CHOBA MPOJEMOHCTPUPYET CBOIO IIO-
JIE3HOCTb.

3apaua 2. Umeercsa 5 ogyBanuukoB U 19 peneitHukoB. CKOIbKU-
MU CITIOCOOAMH MOXXHO COCTAaBHTH M3 HUX OYKET, COCTOSIIINHN U3 JIeCs-
TH IIBETKOB H COJCPIKAIIII HE MEHEE TPeX OJyBaHUYHUKOB?

. 3 AT 4 ~6 5 ~5
Otger: C.-C,+C.-C,+C.-C,.

10. O HEKOTOPbLIX TPYAHOCTAX
B MPENOAABAHWUU NTOI'MKU

Kaxnp1it negaror, Benymuii HauaabHBIM KypC JOTUKH, CTaJKHUBa-
eTCS C HEOOXOIMMOCTHIO WILIIOCTPUPOBATH JIOTHYECKUE 3aKOHBI HA
MpUMEpPAX, B3ATHIX U3 €CTECTBEHHOIO S3bIKa. 31€Ch, OJHAKO, MPETo-
JlaBaTesisl JOTUKU MOACTEPEraloT TPYAHOCTH, CBSI3aHHBIE C TEM, YTO
SI3BIK JIOTHKH M €CTECTBEHHBIH SI3bIK — HEM30MOP(HBI.
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IIpumep 1. ITompoOyem IpOHILTIOCTPUPOBATH 3aKOH ¢ MopraHa

(3mech CUMBOJIBI —, A U V 0003HAYAIOT COOTBETCTBEHHO ompuyanue,
KOHBIOHKYUIO Y OU3BIOHKYUIO BRICKA3BIBAHHIA. )
PaccMoTpuM BBICKa3bIBaHUE
«4l ne 6yoy nocmynams ¢ MI'Y u ¢ MIIT'Y ». 2
ITo BBIIETpBEACHHOMY 3aKOHY ¢ MopraHa BbICKa3bIBaHUE (2),
Ka3alioch OB, CIeAyeT MOHNMATh TaK:
«4l ne 6y0y nocmynamo ¢ MI'Y wiu s ne 6y0y nocmynamo ¢ MIIT'Y»,
T.€.
«4 He OyO0y nocmynamv xoms 0bl 6 0OOHO U3 IMUX YHEOHBIX 3a8e0e-
HULLY. 3
OpHako, B €CTECTBEHHOM s3bIKe (ppaza (2) mMeeT BITOITHE OTpesie-
JICHHBIN CMBICII, HE coBIaaatonuii ¢ (3). A UMEHHO, CMBICI (2) TaKOB:
«A ne 6yoy nocmyname 6 MI'Y u s ne 6y0y nocmyname ¢ MIIT'Yy.  (2')
TakuM 00pa3oM, HCIIOJIB30BaTh MPUMEPHI Buaa (2) Ui HILTIO-
CTpaliy YIOMSIHYTOTO BHIIIE 3aKOHA Jie MopraHa — HeJb341.
Eme Gosnee mHTepecHas CHTyallds BO3HUKAET, KOTJIa Mbl UMEEM
JICJIO C BBICKA3bIBAHHMSMHM, COJICPXAIIUMHU KBAHTOPBI OOIIHOCTH V H
CyIIecTBOBaHMS 1.

IIpumep 2. PaccMoTpuM, Harpumep, CISAYIONIMA 3aKOH OTpHIla-
HUSI BBICKa3bIBAaHUH C KBAHTOPOM OOIIHOCTH

—(VX)P(x) = (Ix) = P(x) (@)
3aMETHM TPU 3TOM, YTO «yTBEPIKICHUCH
«—=(VX)P(X) = (VX)=P(X) » (4a)

SBIISIETCS 2Py 060Ul OUWUOKO.
[HompoOyem Tenepb NpOMILTIOCTPUPOBATH 3aKOH (4), OTpHLIAs BbI-
CKa3bIBaHUE!
«Kaoicovtii cymeem pewsums 5my 3a0ayyy. (5)
B cootBetcTBUM € 3aK0HOM (4), PaBUILHO OCTPOSHHOE OTPHLIA-
HHUE UMeeT BUI:
«Hatioemcs uenosex, komopulii He cymeem pewiums smy 3a0avyy.  (6)
Opnaxo, BOpeku ToMy, 4To (4a) aBnsercs Tpy0oil ormmOKOH, BbI-
CKa3bIBaHUE!
«Kaoicovlii — ne cymeem pewiums 5my 3a0ayy» (6a)
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SIBIISICTCSL BIIOJTHE JIOMYCTHMBIM B €CTECTBEHHOM SI3BIKE OTPHIIAHUEM
BBICKa3bIBaHUA (5).

[IpuBeneHHBIC BHINIC MPUMEPHI TOBOPAT O TOM, YTO WILTIOCTPALIUU
K 3aKOHAaM JIOTHUKH, B3AThIe U3 €CTECTBEHHOTO SI3bIKA, CIEIYET MOI0H-
paTh C OCTOPOKHOCTBIO, a caM (haKT OTCYTCTBHUS H30MOp(dr3mMa Mex-
Iy SI3bIKOM JIOTHKH M €CTECTBEHHBIM SI3IKOM — CIIEAYET MOYCPKHYTh
B CaMOM Hayajie BBOJJHOTO Kypca JIOTUKH.

11. HECYLWWECTBYIOLUME OB BbEKTbI
N MATEMATUYECKAA NOIMMKA

Beliiie MBI yke TOBOPHITH O TOM, YTO B MPENOJaBaHUU HAYaTHbHOTO
Kypca JIOTHKA MMEIOTCS CBOCOOpPAa3HbIC TPYAHOCTH, CBS3aHHBIC C OT-
CYTCTBUEM HM30MOp(H3Ma MEXKIY SCTECTBCHHBIM S3BIKOM U SI3BIKOM,
Ha KOTOPOM HAIHCAHBI JIOTHYECKUEe HOpMYIIbI.

Ceiiyac 3Ta TeMa OyJeT MPOJOHKeHAa B HECKOJIbKO MHOM Harpas-
JICHHH.

Kak xopoIo n3BecTHO, B MaTEeMaTHKe HE CYIIECTBYET 3arpeTa Ha
BBEJIcHUE (BpEMEHHBIX) 0003HAUYCHUH JJI HECYIIECTBYIOUIUX O0BEK-
toB. Hammpumep, eciiu TpeOyeTcst peInTh B LIEIbIX YUCIaX ypaBHEHUES

31x + 572= 1000,

TO "Yepe3 X 0003HaYaI0T UCKOMOE (HECYIIECTBYIONIEE) METOUHCICHHOS
pelleHHe, U JIUIIb 3aTeM YOSKIAF0TCSA, YTO TAKOTO PEIICHHUS HET.

Ctporo roBopsi, 3/1eCh CIeA0BalI0 OBl pacCyKJIaTh OT MPOTUBHOTO;
OJTHAKO, JTaXKe paccykjas co BCEH CTPOTOCThIO OT MPOTHBHOTO, MBI
MO-TIPEXKHEMY BBIHY)KJICHBI BBOJUTH O0OO3HAYCHHE X JUIS HecyIle-
CTBYIOIIETO OOBEKTA.

3nech MBI KOCHEMCS 3TOTO K€ BONPOCA NMPUMEHUTEIBHO K IPEerno-
JTaBaHUIO TeMbl «BBICKa3bIBaHUSA» B Kypce JIOTUKU. Pa3Oupas sty Temy,
MPETo/IaBaTellb HeM30eKHO CTAITKHBACTCS C HECYNIECTBYIOIIUMU O0b-
€KTaMH, KOTOPBIE BEyT ceOs JIOBOJIBHO MapaloKCATLHBIM 00pa3oM.

PaccmoTpum, HanpuMep, BEICKa3bIBAaHHE:

Bce Jleowi-Mopo3zul 0enarom nodapku oemsim. (1)
DTO BBICKA3bIBaHHE, OYEBHIHO, CICAYET CYUTATh MCTHHHBIM.

JleficTBUTEIBHO, €r0 OTPUIIAHKUE BHIMJISIANUT CICAYIOIIMM 00pa3oM:
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Cywecmsyem [leo-Mopos, komopwiii e denaem nodapkos demsam.  (2)

(ITockombky /[len-Mopo3 He cymiecTByeT, BBICKa3bIBaHHE (2) —
JIOHO, W, 3HAYUT, BbICKa3biBaHue (1) nuctunHo.) B BoickazbiBanuu (1)
MBI HMeeM Jieno ¢ (TyCThIM) MHOXECTBOM, COCTOSIIIMM W3 Bcex Jle-
JI0B-MOpO30B; CUTyalusl paJUKaIbHO MEHICTCS, €CITH Mbl HMEEM Jie-
JI0 HE C MHOXECTBOM, a C «EJUHUYHBIM 00BEKTOM», KOTOPOro Ha ca-
MOM JieJie He CyIIEeCTBYET.

JleiCTBUTENBbHO, pACCMOTPUM TETIEPh TAKOE BHICKA3bIBAHUE:!

Lleo-Mopos npunec nooapox Bace. n

Omnako (1") B ormumume ot (1), oueBHgHO, JI0KHO! [[ed0 B TOM,
4To (1), B CYIIIHOCTH, CIIEyeT pacCMaTpPHBATh HE KaK MPOCTOE, a KaK
COCTaBHOE BBICKA3bIBAHHE:

lleo-Mopos cywecmeyem u [led-Mopo3 npunec nooapox Bawne. (D)

Wrak, 31€ch MBI BHOBB CTOJIKHYJIUCH C HEHM30MOP(HOCTHIO ecTe-
CTBEHHOTO $I3bIKa M sI3bIKa (DOpMaNLHON JIOTMKH, O 4eM, 0e3 COMHe-
HUSL, CJIEAYET IOMHUTD NPENOaBaTeNIo.

12. AMIMNJIMKALUUNA U BPEMA

Ter[epb MbI O6CY,Z[I/IM HEKOTOPLIC TOBOJIBHO JIFOOOTIBITHEIC BOIIPO-
ChbI, KaCaromuecs B3aI/IMO,Z[€I>'ICTBI/I$I X04a JIOTHYCCKUX paCCY)KI[eHI/Iﬁ C
XOJ0M BPEMCHHU.

O6H.IePISBCCTHO, YTO HUKAKOC MHUHHUMAJIbHO COACPKATCIIBHOC pacC-
CYKACHHUEC B €CTCCTBCHHOM S3bIKC HC MOXET 00OUTHCHL 0€3 CIIOB «ec-
JH..., TO... M. B nmormke aHajorom 3TOro corw3sa SBISCTCS onepanus

umniaukayus.
HaHOMHI/IM, OJHAaKO, 4TO B OTJIHYHUEC OT €CTCCTBCHHOU peuu, rac
COI03 «E€CJIH ..., TO...» IPUMCHACTCA K IapamMm BBICKaSBIBaHHﬁ, CBs3aH-

HBIM 110 CMBICITY, AIMUTHPYIOIIAs 3TOT COI03 UMILTUKAIUS TPUMEHHMA
K JIt000I Mmape BBICKAa3bIBaHUI, HE3aBUCHMO OT TOTO, CBSI3aHBI OTH BbI-
CKa3bIBaHUS 110 CMBICITY WJIH HET.

B wactHOCTH, B CHiTy BBEICHHOTO B (DOpMaIbHOMW JIOTHUKE OTpelie-
JICHUs1, YCIOBWIIMCh CUNTATh HCTHHHBIMU HE TOJBKO TAKWE€ BHICKA3bIBA-
HUA KakK «Eciu oannoe uucio oenumes Ha 9, mo oo oeaumcs Ha 3», HO
W BBICKa3bIBaHUS BUIA: «Ecau 0eadcovl dsa — yemwvipe, mo Bonea
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enadaem 6 Kacnuiickoe mopey, a TakKe BBICKA3BIBAHUS, COCTABIICH-
HBIE U3 TaKUX Iap, B KOTOPBIX IIEPBOE U3 ABYX YTBEPKIACHHUH (ITOCHLI-
Ka) JOXKHO: «Ecau dsadcovt 06a — nams, mo Bonea enadaem ¢ Kac-
nutickoe mopey, «Ecnu dsascovl 06a — name, mo Bonea enadaem 6
Apanvckoe mopey.

MoskeT TOKa3aThCs, 4YTO WMILIMKanus (0OBIYHO 00O3HaYaeMast
CTPETKON —) mpeAcTaBiseTr coboil 0e300MaHOe HEMOCPEACTBEHHOE
0000IIIeHNe COI03a «eCHH..., TO...». Ho Torma JIOrMYecKHe 3aKOHEI,
CIIpaBEIMBHIC IS OTICPAITIH —, Ka3aJI0Ch OBI, HE TOJDKHBI IPHUBOIUTH
K IPOTUBOPEYUIO, €CJIU TI0JIB30BaThCsl UIMU B €CTCCTBEHHOMN peyn.

OnHMM M3 TaKUX 3aKOHOB SIBJIACTCS 3AKOH KOHMPANO3Uuyul,
YTBEPXKAAMOMINH, 9TO MPHU JTFOOBIX MCTUHHOCTHBIX 3HAYEHUSX BBICKA-
3piBaHUil A 1 B BeickassiBanus A — B u (He B) — (He A) paBHO-
CHJIBHEI (T.€. OTHOBPEMEHHO UCTHHHBI WM OJHOBPEMEHHO JIOXKHBI).

PaccmoTpum Teneps 00IIEN3BECTHYIO HCTUHHYIO UMILTHKAIIUIO

«Ecau semep dyem, mo 0epe6vst Kauaromesiy. (D)

Toraa BeICKa3pIBaHHEM, IPOTUBOIIOIOKHBIM K 00paTHOMY (IO OT-
HouieHuto K (1)), oueBunHO, OyneT
«Ecnu depesvs ne kauaromes, mo éemep He Oyem»y. an

B momHOM COOTBETCTBHM € 3aKOHOM KOHTPAIO3HIIMH 3TO BBICKA-
3bIBAHUE TAKIKE OKA3BIBACTCS HCTHHHBIM.

[MocMoTpuM Temneps, 4ToO OyAET, eciii MBI TiepedopMyrpyeM 06a
yrBepxaenus (1) u (1') B mpormeniemM BpeMeHu. Toraa Hau yTBep-
XKJICHHS TIPUMYT COOTBETCTBEHHO BHT
«Ecnu éemep 0y, mo 0epesvbsi Kauanucby, (2
«Ecnu depesvs e kauanuco, mo semep He 0yiy. (29

BHOBB 00a yTBepIK/IeHUS OKa3aJIMCh HCTUHHBIMH (M 3aKOH KOHTpa-
TTO3UITAH TTO-TIPS)KHEMY HE HApYIIEH).

Cdopmynupyem Teneps HaIllM BBICKa3bIBaHMs B OyIylieM Bpeme-
HU. Kazanochk Obl, HUUTO HE TIpE/IBENIACT «Kpaxa» 3aKOHA KOHTpAIo-
3unmd. OHAKO, MBI TIOJTy4aeM CJEAYIOLUIUHA JOBOJIBHO CTPaHHBIN pe-
3yJIBTAT:

«Ecnu eemep 6yoem dymu, mo oepesbsi 6y0ym Kauyamuvcay, (3)
«Ecnu 0epegvs ne 6yoym xauamocs, mo eemep e 6yoem 0ymoy. 3)

Heyxenn 3aKk0H KOHTPAIIO3UIINN HEBEPEH?

32



OO0BsicHEHHE KaXYIIETOCsS Mapaaokca COCTOWT B CICAYIOIIEM.
B ecTecTBEHHOM SI3BIKE MHUPHO COCYHIECTBYIOT 1B PAa3JIMYHBIX IO
CMBICILY COHO3a «ECIH..., TO...». l1IepBblii U3 HUX, KOTOPBIM MBI Ha30-
BEM JI02UHeCKUM clledosanuem, GaKTHIECKH yTBEPKAACT:

«Ecau A, mo oonoepementno ¢ A umeem mecmo u By.

BTopoil U3 ynoMsHYTBIX COIO30B, KOTOPBIA Mbl HA30BEM NPUUUH-
HbLM Cle008anueM, B Pa3BEPHYTOM BHJE YTBEPKAAeT HEUTO HHOE:

«Ecnu ¢ nexomopozo momenma A, mo 6ckope nocje 3mo2o umeem
Mecmo u By.

Onepanust —, ¢ KOTOPOH MBI UMENU AENIO BCIOAY BBILIE, MPE-
craBisuia co0oi 0000IIEHNEe UMEHHO JOTHYECKOTO CAcA0oBaHMs. 3a-
KOH KOHTPAIO3UIIMH, CIIPABENIMBOCTh KOTOPOTO yCTAaHOBIICHA B HOP-
MaJILHOW JIOTHKE JJIsi ONEpalii —>, BHE BCSIKOT'O COMHEHHS BEPEH U
JUISL 3TOTO TEPBOTO CMBICIIOBOTO 3HAYCHUS COIO3a «ECIH..., TO...».
ITpu 3TOM wHcHoNB30BaHUE OYIYNIEro BPEeMEHU MPU (POPMYITUPOBKE
BBICKa3bIBaHUN A U B HUKak He BIHMSET HA CIPaBEIJIMBOCTH 3aKOHA
KOHTPAIO3UIIMH JIJIsl OTIepalliK JIOTUYECKOro ciiepoBanus. Hampumep,
OJTHOBPEMEHHO UCTUHHBI BHICKA3bIBAHMUS:

«Ecnu uucno, komopoe mol 3a0ymaeus, 6yoem oerumuvcst Ha 9, mo
oHo bydem deaumvcsi u Ha 3» wu «Ecau uucio, komopoe mol 3a0yma-
eub, He Oydem Oenumuvcs Ha 3, MO OHO He Oydem Oenumvcs U Ha 9».

OTtau4aue 3Toi mapsl BeIcKa3siBaHuil OT (3), (3') oueBuaHO!

MpbI NpenoCcTaBiseM YHTATEII0 BO3MOXHOCTh CaMOCTOSTEIBHO
pazo0paTbcs B TOM, MoveMy K mapam BbickaseiBanuit (1), (1') u (2),
(2') 3aKOH KOHTPAMO3UIIMK OKa3ajcs MPUMEHHUM, a TaK)Ke B TOM, Kak
clielyeT BUIOW3MEHHUTh 3TOT 3aKOH, YTOOBI OH CTall MPUMEHUM U K
BBICKa3bIBAaHHUSAM B OYIyIEM BPEMEHHU, COJCPIKAIIUM OIEPAIUIO MTPH-
YUHHOTO CJIEIOBAHHSI.

OddekT, aHATOTHYHBIA KaKyIIEeMyCs HApyIICHHIO 3aKOHA KOH-
TPANO3UIUU, BOSHUKAET U JUIS JIOTHYECKOTO COK03a «TOTJa M TOJBKO
TOTa, Kora...». Hanpumep, BeIcKa3biBaHHE

«Ha ynuye cmanem ceemno moeoa u moavko mozaod, Ko2oda 8301i-
oem conHyey, (4)
OYEBU/IHO, UCTUHHO M MMEET, Ha MEPBBIA B3I, CTPYKTYpY A<>B.
OpHako, TOIBITKA MOMEHATh A 1 B MecTamu HeMeJIeHHO IPUBOIMUT
K abcypay:
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«Connye 630ti0em mo20a u Moabko moeod, Koeoa Ha yiuye cma-
Hem ceemioy. 4"

JIt000MBITHO, UTO BBICKA3bIBaHUS, aHAOTHYHBIE (4'), HO chopmy-
JUPOBaHHBIC B MPOUICJINIEM M HACTOSIIEM BPEMEHHU, MO-TIPEKHEMY
abcypausl (B otamyne ot (1) u (2')).

13. KOBAPHbIU KYB

ITo mpocr6e aBTOPOB B OJHOM M3 BY30B CPEIU MEPBOKYPCHUKOB
OBLJT MPOBE/IEH OTPOC:

Mooicno au « pacnunumsy KyO Ha yemvipe Kyoa?

(TTpu sTOM KyO, KOTOpBIH TPeOOBAIOCH «PACIIJIMTHY yKa3aHHBIM
o0pazom, ObLT M300paXkeH Ha JTocke B poeknnu Kabdune; cM. puc. 13.1.
B aroil mpoekuuu OTpe3KH, NEPHEHIUKYISIPHBIE NPOEKIIMOHHOMN
TUIOCKOCTH, TIOCJE MPOSIUPOBAHUS COCTABIIIOT Y2 UX JCHCTBHUTENb-
HOM JIJTUHBL. )

[TepBokypcuuku apyxHOo (50 demoBek u3 60) OTBETHIA — «MOXK-
HO!»

B rpymrie, rie cTyaeHTs ObUTM 3HAKOMEI ¢ HaYallaMU JIOTHKH, BO-
poc OBLI 3a7aH B CIEIYyOIIeH «Hay4HOI» (Gopme (i ObUIO JaHO 3HA-
YUTEIFHOE BPeMsl JUIsl 00 {yMBIBAHHS ):

Hcemunno nu ymeepocoenue: <<Kyb He803MONCHO «pacnuiumoy
Ha yemvipe Kyoa>>?

OtBeToM ObLTO BeeoOiee: «HeT, 3To yTBepkIeHue T03KHO ! »

Pwuc. 13.1

OnHako, pacnWINTh Ky0 Ha yeThipe Ky0a /eiicTBUTEIbHO He-
BO3MOxkHO. HeTpyaHO nmoka3aTrh, YTO HAMMeHbIee YHCI0 Ky0OB,
HA KOTOpPbIe MOKHO «PACIHJINTDB» HCXOAHBIH Ky0, pABHO BOCBMHU.
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Jloxa3aTth 3T0 MOXHO, HanpuMep, Tak. Hukakue 1Be BEpIIUHBI UCXO/I-
HOro (00MBIIOr0) KyOa HE MOTYT OJHOBPEMEHHO IMPHHAIeKATh HU
OTHOMY W3 TOJYYHMBLIMXCSI B pe3yJbTaTe PaCHHUIMBAHUS KyOHKOB.
Opnako, y ucxomHoro kyoa 8 BepmuH. [loaToMy ManeHpKHX KyOUKOB
MIOCJIE PACIWJIMBAHUS MOJYYUTCS IO KpailHEel Mepe BOCEMb.

Hapno ckasath, 4TO, MO3HAKOMHBIINCH C 3TUM HPOCTBIM PacCykK-
JIEHUEM, CTYJEHTHI ObLTH CHIIFHO yIUBJICHBI.

Boobmie, Ha Hamr B3TIIA, JOIDKEH CYIIECTBOBATH OOSM3aTENbHBIN
(1 oy TyMaHUTapueB, U IJIsl «TEXHApE») CIHMCOK 3a/1ad, Pa3BHBAI0-
mux BooOpaxenue. U, moxkanyi, 3afadqy o paclInBaHUU Ky0a cie-
JTOBAJIO OBI B HETO BKJIFOYHTH.

3agaua. Hcmunno au ymeepocoenue: <<Keadpam He803MOINCHO
paspezame Ha mpu Keaopama>>?

14. NOYEMY OENEHUE
HE OUCTPUBYTUBHO CJIEBA?

BrInmycKHUKH IIKOJI OOBIYHO MPEKPACHO CIIPABILSIIOTCA C «PACKpPbI-
THEM CKOOOK» B BBIPAKEHHSX, TJI€ HYKHO BOCIIOJIb30BATHCSA AUCTPH-
OYTHUBHOCTBIO YMHOKEHHS OTHOCUTENFHO CIIOKEHHS U BBIYUTAHUS:

(axb)yc=ac+hb-wc, (1)

c(axh)=ca+ch (2
U MPABUJIIBHO PACKPBIBAKOT CKOOKH B BBIPpAXXCHHUAX BUAA

(axb)c=accthc (3)

(TONB3ysiCh AUCTPUOYTUBHOCTBIO CHpA6a JIEICHUS OTHOCHUTEIBHO
CJIOXKCHHUSI U BBIYUTAHHMS).

HenpusitTHOCT, OIHAKO, 3aKITFOYAETCS B TOM, YTO MHOTHE YYCHH-
KH, 110 aHAJIOTUU C mapoi cootHomeHui (1), (2), «pacKphIBarOT CKOO-
Kkim» U B Gopmynax Buaa C: (a2 £ b), npupaBHUBAs 3TO BBIPAKCHHE
c:a £ c:b (uro, ecrectBenHo, siBisieTcst rpyOoit ommoOKoi). JlokaszaTs,
YTO, BOOOILIE TOBOPH,

c.(a@ath)£ciaxch 4
OYEHB JIETKO C TIOMOIIBI0 KOHTPIIpUMEpa:
20: (4+1) =4, B To Bpems kak 20:4 + 20:1 = 25.
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[IpenonaBaTenb, OrpaHUYMBAsCH IMOJOOHBIM KOHTPIPHUMEPOM,
npeaiaraeT yueHHuKaM MpOCTO-HAMPOCTO 3aNOMHUMb, YTO Il YMHO-
JKEHHSI IMEET MECTO JIBYCTOPOHHSISI TUCTPHUOYTUBHOCTH OTHOCHTEIIEHO
CIIOXKEHHS W BBIYUTAHUSA, a JUIA JCJICHUS — CIpaBeINBA TOIBKO IHC-
TpUOYTHBHOCTH cripaBa. OJHAKO 3allOMHEHHOE, HO HE TOHSITOE CBe-
JIeHNe, KaK MOKa3bIBAeT HAIll TeJarOTMYecKUil OMBIT, YUYCHUKAMHU K
KOHILy 00yueHHS B ILIKOJIE 3a0bIBaCTCS.

Opmnako mpuanHa oTiuyaus mapsi (1), (2) ot (3), (4 ) ouens npocta
Y 3aKJII0YAETCS B TOM, YTO YMHO)KEHHUE BEIIECTBEHHBIX YHCET KOMMY-
TaTUBHO, a AenieHne — HeT. [leiicTBurensHO, u3 (1) cpa3y ke BEITeKaeT
cooTHomeHue (2) B CHily KOMMYTaTUBHOCTH YMHOXKEHUS ; B TO K€
BpeMs U3 (3) BBIBECTH aHAJOTMYHOE PAaBEHCTBO HEBO3MOXKHO B CHITY
HEKOMMYTaTHBHOCTH JieleHrs. Ha Hamn B3risi, cooOmarh yaeHuKaM
3TO MPOCTOE COOOPAKECHUE COBEPILICHHO HEOOXOAMMO.

15. OBOBLEHHASA OUATPAMMA SUNEPA

Kak xopoImo u3BeCTHO, €CIM UMEIOTCA OJHO, ABa WJIM TPU CBOM-
cTBa (koTopsie o6o3HaumM (@), (b), (C)), xapakTepusyroIine 3IeMEeHTHI
HEKOTOPOI0 MHOXXECTBa M, TO Kiacchl, Ha KOTOpBIE pa30MBaOTCS
2JIEMEHTHl MHOXecTBa M, yI00HO reOMEeTpUYeCcKH TMPEeCTaBIATh Ha
quarpamme Oiulepa. Ecian jke 4uciio CBOMCTB, MO KOTOPBIM HAET
KJIAaCCU(UKAIIHS JIEMEHTOB MHOXECTBa M, 0OJibIlie TpeX, TO MOJIb30-
BaThCs IuarpaMmoii Diinepa HeynoOHo. B obmem ciryuae, korna pac-
CMaTpUBalOTCs N CBOWCTB, CIpaBejINBa ClieAyrolas Teopema (cm. [4]):
MaKCHUMAaJIbHOE YHCJI0 PA3JHYHBIX KJACCOB, HA KOTOPBIE NMPH MO-
MOILK N CBOICTB MOkKeT ObITH Pa3dMTO MHOXkecTBO M, paBHo 2"
OtoT daxT noKa3pBaeTcs B [4] U3 KOMOMHATOPHBIX COOOPAKEHHH.

3aMeTHM, OAHAKO, YTO €CIIM C CaMOro Hayajna HCIIONIb30BaTh HE
quarpammy Oiiniepa, a TpeajaracMyr HIKE ee MOJH(HKAINIO, TO
chopMynupoBaHHas TeOpeMa MOXKET OBITh JOKa3aHa Ha PHUCYHKE.
PaccMoTpum BHawane cimy4ail Tpex CBOMCTB; «MECTa» ISl SJIEMEHTOB
MHOXeCcTBa M, 006iafaronimx CBOHUCTBOM (@), OyaeM yCIOBHO 00BO-
IUTH KPY>KKOM, «MECTa» Uil 3JEMEHTOB, OONafarolIiX CBOMCTBOM
(b) — kBagpaToM; «MecTa» JUIS JIEMEHTOB CO CBOMCTBOM (c) — Tpe-
YTOJIBHUKOM.
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Brauasie otMeTHM B OOJBIIOM MPSIMOYTOJNLHUKE, W300paxkaro-
IIEM MHOXECTBO M, MeCTO JJIsl SJIEMEHTOB CO CBOWCTBOM (&) — AJIst
9TOr0, OYEBUAHO, JOCTATOYHO HAPUCOBATH 00uH Kpyacok. Tem ca-
MBIM 3JIEMEHTHl U3 M, B MpHUHLHUIE, MOTYT OBITH pa3OUTHI Ha JBa
KJlacca — Ha DJIEMEHTHI CO CBOHCTBOM (@) M Ha DJIEMEHTHI 0e3 3TOro
cBoiicTBa (JTF0OOM M3 3TUX KIIACCOB MOXKET OBITH mycT). [anee, oTme-
TUM Ha PUCYHKE MECTa, TJI¢ B NMPHUHIIUAIIE MOTYT pacloyiaratbes diie-
MEHTBI €O cBoWcTBOM (D): I 3TOTO, OYEBUIHO, TPHICTCS HAPUCO-
BaTh 08a Kéadpama: OJHWH BHYTPU KPYXKKa U €lIe OJMH BHE KPY)KKa.
Tenepp Oynem oTMedaTh MecCTa JUIsl DJICMEHTOB CO CBOWMCTBOM (¢):
HaM, OYEBHUJHO, TIPUACTCI HAPHCOBAThH uemvipe mpeyeoibHuKa (CM.
puc. 15.1). Kaxnpiii pa3, qoOaBisisi BOSMOXKHBIE MECTa JUIsl dJIeMEH-
TOB CO CJICAYIOIIUM HOBBIM CBOP'ICTBOM, MBI pUCYEM B TOYHOCTHU
CTOJIbKO HOBBIX CHMBOJIOB, CKOJBKO OBIJIO MOCTPOCHO Pa3IMYHBIX
BO3MOJKHBIX KJIACCOB Ha MpeAblAynieM miare. MHbIMU clioBaMH, Ha
K2)XJIOM HOBOM IIIare YHCJIO Pa3iMYHBIX BO3MOXKHBIX KJIACCOB, OTBE-
YaloIUX HalleMy pa3OueHHI0, yogausaemcs. [10CKOIbKY IS OJTHO-
ro-¢JIMHCTBEHHOTO CBOMCTBa (8) BO3MOXKHBIX KJIACCOB OBLIO 2, MBI,
OUYEBUHO, MOJMYYWIN HATISIHOE T'€OMETPHUYECKOE JI0KA3aTeIbCTBO
c(hOopMyITUPOBAaHHOH BBIIIIE TEOPEMBI.

Puc. 15.1

B 3akmtouenue naparpada npuBeneM 3anady, HIUTIOCTPUPYIOIYIO
CBSI3b MEXIY KIACCHYCCKUMHU JUarpaMMaMu Diliepa W MPEIOKeH-
HBIM FIX BapHAHTOM.
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3apaua. Ha octpoBe bysHe pacmosoxena muparckas 6asza, rae B
KPYIJIBIX W TPSAMOYTOJBHBIX OalrHax coaepkarcs 113 TIICHHUKOB.
Kpyrnbix 6arien 7, npsimoyrosbHbix 10. Tpu kpyriibie OaniHu — BHYT-
PH TpexX MPSIMOYTOJBHBIX, YeThIPe KPYTIIble OallTHi — BHYTPH YeTHIPEX
KpyrinbiX. CeMbpJIECSIT ceMb IDICHHUKOB COIEPKATCs B KPYTJIBIX Oari-
HSX, BOCEMBJECIT BOCEMb — B MPAMOYTONbHBIX. OmHaxasl Bce 113
TUICHHUKOB cOeXalli — MM YJaJOCh MEpesie3Th Y4epe3 CTSHBI OalleH.
CKOJIBKUM TUICHHHUKAM IPUIIUIOCH Mepeie3aTh yepe3 ABE CTCHBI?

16. 3MEN rOPbIHbIY U TPAH3UTUBHOCTb

Ilycte M — HEKOTOpOE MHOXECTBO (JUIsI OMPEAETEHHOCTH — KO-
HeuHoe). OmHowenuem Ha MHOXKeCTBE M Ha3bIBalOT 3aKOH, KOTOPBIN
COIIOCTAaBIIIET HEKOTOPHIM dJIeMeHTaM u3 M Kakue-HuOynap (mpyrue
WIN T€ )K€ CaMble) 3JIEMEHTbI 3TOI'0 MHOKECTBA.

Takum 00pa3oM, OTHOIIIEHHE Ha MHOXKECTBE — DTO UPE3BBIYAITHO
oOmiee MoOHsATHE. 3[eCh Mbl HAllOMHHUM JIMIIb HEKOTOpPBIE CBOICTBa
OTHOIIEHUH, KOTOPBIE MMOHAA00ATCS AJIsl PELICHUS] IPUBOIUMON HIKE
3agaun po 3mes [ opbIHbIYA.

Ho npexne paccMorpum npumep. IIycte M — 370 MHOXECTBO U3
10 yenogsek, a P — oTHoIIeHKe, 3aaHHOE HA M clieny oM o0pa3oMm:

P: «uenoBek a — Opar yenoBeka by.

Tort (hakT, 94TO «4eJOBEK @ — Opar uenoBeka b» Mel OyaemM KOpoT-
KO 3amuchiBaTh B Buje: aPb.

N300pa3uM Temepb 3I€MEHTHI Hallero MHOXXecTBa M B BUAE TO-
YeK Ha IUJIOCKOCTH, O003HA4MB HUX COOTBETCTBEHHO &,b,c,d,.... Ilpu
9TOM, €CJIH, HalpuMep, UMEeT MeCTO cooTHomeHue aPb, u3 Touku a
HPOBE/IEM CTPEIIKY K TOYKE D M ¢ ApyrumMu TOYKaMu MOCTYIIMM aHaJo-
THYHBIM 00pa3oM (cM. puc. 16.1). PucyHOK, KOTOpBIil y HAC MOTy4dnII-
cs1, Ha3bIBaeTCs epaghom omuouienus P.

Ynpaxknenue. Kax o0bscHUTh, uTO Ha puc. 16.1 HekoTopsle
CTPEJIKU 320CTPEHBI C ABYX CTOPOH, a HEKOTOPbIE — TOJIBKO C OJHON?

Omnpenenenue 1. C xaxxem, uro otHomeHue P (3amanHoe Ha HEKO-
TOPOM MHOXecTBe M) acummempuuro, €I HA AJIsL KaKO# mapsl dJie-
MeHTOB 8,0 m3 mMHOXecTBa M He MoOXxeT ofHOBpeMeHHO ObITh aPb
u bPa.
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Ha rtpade acuMMETpHYHOTO OTHOIICHHSA, OYEBHIHO, HUKAKWE
CTPETIKH HE MOTYT OBITh 320CTPEHBI C IBYX CTOPOH.

yas

Puc. 16.1

Onpenesenue 2. CkaxxeMm, 4yTo OTHOLIEHUE P, 3a1aHHOE HA MHO-
xectBe M, mpanszumueno, ecnu st JI0BIX TpeX 3JIeMEeHTOB a,b,C
u3 M oaHOBpeMeHHas cripaBeaanBocTh aPb u bPC Bieuer 3a coboii
CrpaBeITMBOCTH aPC.

Ha rpade TpaH3UTHBHOI'O OTHOIICHHS, TAKMM 00pa3oM, OJTHOBpeE-
MEHHO C COCTAaBHBIM ITyTeM (BIOJIb CTPEJIOK), HIYIMM U3 a B C uepes b,
CYILIECTBYET CTPEIIKa, HEOCPEACTBEHHO HIyIas U3 a B C.

Onpenenenue 3. OtHoumienue P, 3amaHHoe Ha MHOXeCTBe M,
HA3BIBAETCS COA3HbIM, ECITH JUIS JTI0OBIX JBYX 3JEMEHTOB @, b u3 M
CIpaBeTUBO XOTsI ObI OJTHO U3 IByX cooTHomIeHuii: aPb, bPa.

Omnpenenenune 4. OtHomenne P 3amaer Ha MHOXecTBe M suneti-
Hblll NOPA0OK, €CITT OHO ACHMMETPUYHO, TPAH3UTHUBHO U CBS3HO.

IIpumep. Ilycts MHOKeCTBO M cocTouT M3 N yenoBek. O4eBUIHO,
YTO JIMHEMHO YNOPSA0YUTh MHOXKECTBO M — 3TO IOCTaBUTH JIIOJIEH,
COCTaBIISIONINX JaHHOE MHOXECTBO, B OYEpEAb APYT 3a Ipyrom. 3a-
METHM, YTO B CHIIy IIPaBHJIa IPOU3BEJCHHS U3 N JIOAEH MOXKHO 00pa-
30BaTh N! pa3IUYHbBIX Ouepeeh.

IIpenomaBast Temy «OTHOIIEHUSI HA MHOXECTBE», aBTOPHI CTOJK-
HYJIMCh C HEKOTOPHIM Ae(DUIIMTOM HHTEPECHBIX, HO HECIIOKHBIX 3a/1a4.
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IIpemmaraemast HIKe 3amada MPEACTABIACT COOOU MOMBITKY KOMIICH-
CUPOBaTh YIOMSHYTBIN 1eQUIINT.

3agaua 1. B crpane Kapabacuu N ropomos, mpuieM KaxKAblid To-
POI COEOMHEH C KaXKIbIM JIOPOTOH C OJHOCTOPOHHUM JBHKEHHEM
(HampaBieHHE ABIKEHUS IOKA3aHO CTPEIKOW HAa CIELUAIbHBIX I10-
POXHBIX yKazaTensix). OmHaxapl Houbto B Kapabacuio mpureren
3meit ['OpbIHBIY M mepecTaBHMi yKa3aTelIW TakK, YTO Ha CIIEAYIOIIee
yTpo HH oWH U3 xwurteneit Kapabacuu, BriexaBImnii 13 CBOETO TOpoja,
HE CMOT ITIOTOM BEPHYTHCA JOMOM. TpedyeTcs BRIICHUTB:

a) Kak sT0 ynanocs cnenars 3mero ['opbiHbIYy?

0) CKOJBKMMH Pa3IHUYHBIMU CIIOCOOAMH MOT OCYIIECTBHTH 3Mek
['opbiHBEIY CBOIO 3aTEI0?

Pemenne. a) Ha mepBbIif B3risz, 3amava kaxercs TpyaHol. OnqHa-
KO pelIeHne ee 04Hb npocroe. HyxHo mepeHyMepoBaTh yuciaMu ot 1
1o N Bce ropona KapaGacun 1 yCTaHOBUTH TOPOXKHBIE yYKa3aTeNH TakK,
4yTOOBI Ka)KAasl CTPEJIKa yKa3blBalla HalpaBjieHHe OT FOpPo/a ¢ MEHBILIUM
HOMEPOM K ropofy ¢ OonbpiiuM HoMepoM. Toraa, BblexaB M3 IIPOM3-
BOJIBHO B3SITOrO TOpoja, B Hero OyaeT HeBO3MOXHO BepHyTbes. (IIpu
3TOM U3 Topona ¢ HoMepoM N HEBO3MOKHO Oy/IeT BhIeXaTh. )

6) OTBeT: N!

3agaya 2. BepHo 11, 9To eciu U3 Kaxjaoro ropoja B Kapabacuu
MOJKHO BBI€XaTbh, TO HAWIETCS XOTS OBbI OJMH TOPOJ, B KOTOPBIH MOX-
HO Oyzet BepHyThCs? ([IBrkeHune o BceM goporam Kapabacuu onHo-
CTOpOHHEE.)

17.01pu3snaku aeaumoctTu Ha 9 u 11
U MaTtemaTnieckue pokycsi [7]

Pacckaxkem Teneph 0 Tpex 3aMevaTesIbHBIX MaTeMaTHYECKHUX (o-
Kycax, OCHOBaHHBIX Ha MPHU3HAKE AETUMOCTH Ha 9 U ero 0000IIeH!-
ax. Kpurepuit genumocty Ha 9 3BYYHT Tak:

Henumocmo cymmul yugp namypanvrozo yucia N ua 9 pagho-
cunvua denumocmu Ha 9 camoeo uucno N. (IlogpazymeBaercs, 4To
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YHUCIIO N 3alMcaHo B ACCATUYHON crcTeMe cuncienus.) Hamomanm
CJIEJICTBUE DTOTO KPUTEPHUS: HAMYPAbHOe YUCTIO Odem Npu OeleHUU
Ha 9 makou dce OCMamox, Kax u cymma e2o yughp. Jlanasie MaTema-
THYecKue (DaKTHI JIe)KaT B OCHOBE HECKOIBKUX IMOMYISIPHBIX (JOKYCOB.

Ilpumep 1. Ilpexme Bcero, ’T0 3HAMEHUTHINA U IIIMPOKO PaCIIPO-
cTpaHeHHBIN B IHTEpHETE «YTanpIBaTens MpIciiei». Mbl He OymeM
BIIABaThCS B JIETANIN 3TOTO BEIUKOJICITHOTO (DOKYyCa, OTCHIIAs YATATEIS
HernocpencTBeHHO B MiHTepHeT. (YKa3aHUe Ha TO, 9TO B OCHOBE 3TOTO
(oKkyca JeKUT NPU3HAK JAEIUMOCTH Ha 9, yKe SBISIETCS MOJCKa3-
KOH).

Ilpumep 2. PaccMoTpuM 3a1auy, U3BECTHYIO C TABHUX IO, U
MIPUBEACHHYIO, B 4aCTHOCTH, B [8].

B npumepe Ha ciioxxeHue

SIBb + COH + MPAK = ... (1)

3pUTEIIb — YEJIOBEK U3 MyOJUKH - 3aMeHseT OykBbI uppamu (ot 0 10
9), npuuemM pa3Hbie OyKBbI - pa3HbIMH Iuppamu. B ocranbHOM 3aMe-
Ha OykB 1udpaMu pou3BoiibHA. Jlanee, 3puress coolbiaer Gpokyc-
HUKY Bce U(PBI CYMMBI (B TIPOU3BOIILHOM TOpsiKe!), 3a UCKIT0Ue-
HUEM KaKO#-To oHOU ndpsl. Ecnu kakas-To mudpa cymMMbI TOBTO-
psETCsI HECKOJIBKO Pa3, TO CTOJBKO JKe pa3 oHa U roBoputcs. [locie
3TOTO OTTaJYMK MIHOBEHHO HA3bIBAET HEAOCTAIOUIYIO HUDDY.

Bot o0bsicuenue storo Hexutporo ¢okyca. [Ipucmorpumes: B (1)
Bce 10 Oyks pasnsle. [loaToMy oHM 00s13aTENIEHO OYAYT 3aMEHEHBI
BCEMH AECATHIO HU(PaMu, Kax1asi U3 KOTOPbIX OyJIeT y4yacTBOBATh B
YHCIIOBOM 3amicu npumepa poBHO ojuH pa3. Cymma nugpp 0+ 1+ 2

+...+9 paBHa 45 u genutcsa Ha 9. CnenoBarenbHO, cyMMa TpeX
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gucen («oTBeT») B mpumepe (1) Takxe nenurcs Ha 9. Ho orciona, B
CBOIO OYepelb, CIEIYEeT, 9TO U CyMMa ITH(P «OTBETa» ATUTCT HA 9.
Teneps enuHCTBEHHAsI HEHa3BaHHAs IH(pa OUYEBUIHBIM 00pa3oM BOC-
cra"aBnmBaetcs. [lycTp, Hapumep, U3 9eThIpeX UGpP «OTBETa»
Ha3BaHbI Tpu nudpser: 1, 3,9. Ux cymma 13; Ommxkaiimee Oombimee
YHCIIo, aendiieecs Ha 9, —ato 18. 3HauuT, HEJOCTaKOIIas HEHA-
3BaHHas mudpa — 310 5.

Crnenyet cka3aTp, 4TO (JOKYCHHK-OTIaJIHK HE MOXKET, HE UMest
JIOTIOJTHUTENIBHOM MH(OPMAIUH, Pa3IMuUTh HEJOCTAIONIYIO Iudpy 0
oT HepocTaroied udpel 9. Tak ObiBaeT, KOTJa CyMMa Ha3BaHHBIX
udp kpatHa 9. Harmpumep,

123+456+7890 = 8469. Eciu 3puteinb Ha3biBaeT UGPHI 8, 4 U 6
(cymma koTophIx paBHa 18), TO POKYCHUK, OMUPASICh TOIBKO HA BbI-
HIEU3JI0KEHHBIE COOOpAKEHHSI, HE MOYKET ONPEIeNINTh, OyIET JIN He-
Ha3BaHHAs [E(pa HyJIeM WIN JIEBITKOM.

3angaua. CyiiecTByer Jiu Takoe pacnpeaeneHue iudp B (1), korma
OTBET 3aIMChIBACTCS TIpu oMoty 1udp 8,4, 6 u 0 ?

Hessupas He 3TOT Menkwuii AeeKT, POKyC y CTYI€HTOB U IIKOIb-
HUKOB BCET/Ia ITOJIb3YETCS HEM3MEHHBIM yCIIEXOM.

Ipumep 3. Tpernit MmaTemaTndeckuii JOKYC OCHOBAH Ha CIIEIy-
foned Moau(UKAMK KPUTEPHUS AETUMOCTH Ha 9 (CM., HarpuMmep,
[9].) A umeHnHO, anrebpanyeckas CyMMa HECKOJIBKHX HATYPaJbHbBIX
yucen JeNUTCs Ha 9 Torza v TOJIBKO TOraa, Koraa AeuTcs Ha 9 an-
reOpanveckas CyMMa B3ATBIX B CKOOKH CyMM COOTBETCTBYIOLIMX
uudp.

PaccmoTpum OyKBEHHBIH IpUMeED:
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ATIEJIBCHUH — CITAHUEJIb = ... (2)

Kak u B npenpiayiiemM npuMepe, 3arafplBaroliuii 3aMeHsieT OyKBbI
nudpamu (pa3Hble OyKBBI 3aMEHSIOTCSA Pa3HBIMU MU (ppamMu, OTHHAKO-
BBIC — OAMHAKOBBIMH ), IPHUYEM TaK, YTOOBI Pa3HOCTH (2) ObLIA MMOJI0-
JKUTEIBHOU. 3aT€M OH COOOIIAET OTral4MKy B IPOM3BOIBHOM IIOPS-
K€ Bce IUQPHI pa3HOCTH (2) (MMEHyeMOl B JaTbHEHIIIEM «OTBETY),
KpoMe Kakoi-To ogHoH mudpel. Ecnu kakas-to mugpa CyMMBI TTOBTO-
psieTcsl HECKOJIBKO pa3, TO CTOJIBKO e pa3 oHa U roBopurcs. Pokyc-
HUK JIETKO BBIYHCIISIET 3TY IU(PY, PYKOBOJCTBYSICH CIEAYIOMINMHU
coobpaxkennsiMu. CIoBa «amneIbCHH» U «CIIaHUEIb COJepKaT B TOU-
HOCTH OJIHU U T€ K€ HaOOphI OYKB (TO €CTh OJJHO SIBIISICTCS AHASPAM-
moti npyroro)! I[NosTomy mocie 3ameHs! OyKB IEdpaMu 0 ykazaHHO-
My TIpaBUITy Pa3HOCTb (2) OyaeT AenuThes Ha 9. 31ech UCTIONB3YETCs
Moau(UKALIYS KPUTEPHUS NeTMMOCTH Ha 9. HakoHerl, coriiacHo Kpu-
TEPUIO JICTUMOCTH Ha 9 3aKilto4aeM, 4To CyMMa (P «OTBETa»
TaKXe JoDKHa AenuThest Ha 9. Teneppb Henmocraromas nugpa «oTBe-
Ta» BOCCTAHABIINBACTCA.

3ameuanue. Kak u B peplayIieM NpuMepe, €CIM HeHa3BaHHasI
uQpa — HOJIb WK JIEBSITh, TO PA3IMYUTh UX OTTaAYUKY HE yaaeTcs.

Hamnpuwmep,

7654321 — 1234567 = 6419754. Ecnu 3putens Ha3bIBaeT HUQPHI
6,4,1,7,5,4, To otraguuk (oH xe (HOKYCHHK) , OIUPASCH JIUIIb HA
NpYBEICHHBIE BBIILIE PACCY)KICHUS, CHOBA HE MOXKET ONPEACIIHTS,
Oyzet v HeHa3BaHHas U (pa HyJIeM WIN IEBATKOM.

3agaya. CymecTByer i Takoe pacnpeneneaue nudp B (2), koraa

OTBET 3aIlMCBhIBACTCS NpU TIoMoInu udp 6,4,1,7,5,4 u 0 ?
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Htak, BO3MOXHOCTEH HAXOXKICHUS 00HOU HEHa3BaHHOW IU(PHI B
MpUMepax TaKoTo poja NEHCTBUTENHHO CymecTByeT. OKa3bpIBaeTcs,
YTO HE3HAYHUTEIHHO M3MEHHB ITOCTAHOBKY 33/1a4H, MOJKHO B ITOXOXKHX
MpUMepax BOCCTaHABJIMBATH HE OJHY, a IBE IH(PHI.

Ipumep 4. PaccmoTprM OYKBEHHOE BBIpa)KEHUE!

KOT YUEH HO — OH HEUYTOK =... (3)

3mech Takke Tpedyercs 3aMeHUTh OYKBBI UG PAMU; TIPH STOM
MPOOEITBI MEXTy CIOBAMH, CTOSTIIUMH Tiepes] 3HakoM «MuHyc» (KOT,
YYEH, HO), a Takxe Mexay cloBaMH, PacloyioKeHHBIMHU TOCTIe 3Ha-
ka «munryc» (OH, HEUYTOK) — urHopupyroTcs. Takum oOpasom,
nocJe 3aMeHbl OyKB IU(pamMu BeipaskeHue (3) mpeBpaTuTcs B pas-
HOCTh JIBYX JICBITH3HAYHBIX YMCeEll. 3apaHee OroBapuBaeTcs, 4To 3Ta
pasHoCTh (MMeHyeMasl B JajbHEHIIeM «OTBET») JOJKHA OBITh MOJIO0-
JKUTeIpHOU. Tenepsh 3arapIBalonuii Ha3bIBAET OTTATUUKY 10 HOPSOKY
(cmipaBa HanieBO) Bce IU(PPBI «OTBETAY, 32 UCKIIIOYCHUEM KAKUX-TUOO
08yx cocedHux (P, HapUMep, TIEPBOI U BTOPOIi (cumTas cripasa
HaJIEBO).

370, OZHAKO, HE BCE; YTOOBI BOCCTAHOBUTH HEHA3BaHHBIE JBE
UG PHl OTraTINKy HYXKHO eIIe 3HaTh, CKOJIBKO pa3 B IMPOIlecce BhIUH-
TaHus B nmpuMepe (3) «3aHUMaIIN» eAMHAILY B cTapiieM paspsae. 1lo-
Jy4MB OTBET HA 3TOT BOIIPOC, OTTa MK (BJIAACIOUINNA TEXHUKOH yCT-
HOT'O CUETa) JIETKO Ha3bIBaeT JIBE YTacHHBIC ITU(PHI.

Obvsacuenue npumepa 4. 3ameTnM, pesxae Beero, uro (3) (B ot-
nruue ot (2)) npeacTaBisieT cOO0U nanuHOpoM, IPUYEM Kaxaas 1o-
JIOBHHA ATOTO MAIMHAPOMA COJIEPIKUT HeuemHoe yucio (1eBsTh) OYKB.

I[eﬁCTBYH, KaK B IIPEAbIAYIICM IIPUMEPE, MBI Cpa3y MOKEM CKa3aThb,

44



YTO CyMMa Bcex IUdp «oTBeTay Aenutcs Ha 9. OmgHako, 3Ha,
CKOJIBKO Pa3 B MPOIIECCE BRIYUTAHUS «3aHUMAJII eIUHUILY B CTap-
eM paspsizie, MOXKHO cka3aTh Ooubire. [IycTh eqnHUITy «3aHUMAITI)
Q pas3; 0003HaUYMM HEHa3BaHHbIC U(PBI COOTBETCTBEHHO Yepe3 X H
y. HerpyaHo BuAeTh, 4TO TOTa CIIPaBEAINBO PABEHCTRO:

X + Y + cymma nazeannvix yugp = 9Q. (@))]

JeficTBUTENBHO, KaXKABIH pa3, 3aHUMast IPU BEIUUTAHUN €AUHUILY
B CTapIieM pas3psizie, Mbl 100aBIsieM B CyMMy TGP Pa3HOCTH YNCIO
10 1 OJTHOBPEMEHHO C 3TUM YMEHBIIIAEM CYMMY ITU(P Pa3HOCTH Ha
CAVHHUILY.

Bcenomunm teneps kputepuit nenumoctu Ha 11: Hamypanwvnoe
YUCIO, 3aNUCAHHOe 8 ecamudnoll cucmeme, oeaumcsa Ha 11 moeda u
MOILKO M0o20d, K020a €20 3HAKOHEePeOVIOWAsCsi CyMMA Yyugp oeaumcs
na 11. Hawm, omHako, moTpeOyeTcst He caM 3TOT KpUTEpHHi, a ero ove-
BHJIHOE 0000IIIeHNE HA CITydall aneedpauyeckou cymmvl HECKOIBKUX
HATYPaJIbHBIX YUCEN. ITO 0000IICHHE 3BYUYHT CIICYIOIIUM 00pa3oM.
Anre0Opandeckas cyMMa HECKOJIBKMX HaTyPaJIbHBIX YUCEN JACTUTCS Ha
11 Torma u TONBKO TOTAA, KOTAA JenuTcs Ha 11 anrebpandeckas cym-
Ma 3aKIIFOYEHHBIX B CKOOKH 3HaKOYEePEAYIOIINXCS CyMM (P COOT-
BeTCTByOMUX 4ncel. (Bce ymomMsaHyThie 3HaKOYEepEAYIONIHECS CyMMBI
udp JO0HKHBI HAYMHATHCA ¢ IU(PBI pa3psa enuHull.) B pesynbrare
MOJTy4aeM BTOPOE YPaBHEHHE:

X —Y + 3Haxouepedyrowasics
cymma nazeannvix yupp = 11z.  (5)
HerpyaHo mokasark, 9TO ENOYHCICHHOE PEIICHUE CHCTEMBI (4),

(5) otHOCHTENBHO X, Y, Z, yaoBieTBopsromiee yciaopuo 0 <X, y<9,
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enuHCTBeHHO. [TokaxkeM, HanpuMep, 4To muppa X ONpeneNseTcs u3
cuctemsl (4),(5) oqHO3HAYHO. J|eHCTBUTENFHO, CKIIaIbIBast YPABHEHUS

(4) m (5) u mexnst pe3yabTaT MMOTOIAaM, JIETKO MOIy9IaeM, 9TO

9Q+11z
X = T, useecmnoe yenoe wucio, (6)

T/IE U38eCMHOE Yeloe YUCIO0 — 3TO CyMMa BCeX TeX Ha3BaHHBIX LUQD,
KOTOpbIE PACHOJI0KEHBI HA HEUETHBIX MECTax (IIPU ABWKECHUHU OT
MJIQJIIINX pa3psAaoB K ctapiuM). OmxHako B (6) UMEETCS TOIBKO 00UH
HEHM3BECTHBIN MapaMeTp (a IMEHHO Z), OT KOTOPOTO MOXET 3aBUCETh
uckomas mudpa X . Termepp u3 cooOpakeHuit YeTHOCTH SICHO, UTO
ugpa X onpeaessieTcs ¢ ToMOIIbIo (6) eMTMHCTBEHHBIM 00pa3oM.
PaccMoTpuM 4nciioBoii mpumMep, MOJIOKHUB B (3)

K=7, O=6, T=5, V=4, U=3, E=2, H=1. Toraa (3) npuHIMaeT BUI;
765432116 — 611234567 =154197549

(nBe Mmnaamue HuQps pa3HOCTH HE HA3BIBAIOTCS; TAKUM 00pa3oM, MbI
€ caMoro Hauaia 3HaeM, uto X = 9,y =4) . HeTpy1HO BUJETh TaKKe,
4TO B IIPOLECCE BBIYMCIIEHUA PA3HOCTH €AUHUILY B CTaplIeM pas3psjie
MbI 3aHUMaJIM 5 pa3; TakuM o0pazom, Q = 5.

Teneps ypaBHenus (4) u (5) IpUMyT COOTBETCTBEHHO BU:
X+y+5+7+9+1+4+5+1=45
X-y+5-7+9-1+4-5+1= 11z,

OTKyJZa
X +y=13, (7
X-y= 11z-6.

CKJ'IaI[I)IBaSI JABa MOCJICAHUX YPABHCHUA U ACJI PE3YJIbTAT I10IIOJIaM,

nojry4yacMm:
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x=(11z + 7)/2;
OUYEBHJIHO, YTO IPH LIETOUYUCICHHOM MapaMeTpe Z CyLIeCTBYET €I1H-
CTBEHHOE IIEJIOUYNCIICHHOE 3HaYeHHEe X = 9 , yIOBJIETBOPSIOIIEE ITOMY
COOTHOILCHHIO ¥ MIPUHAAJIEKAILEES YHUCIOBOMY NTPOMEXYTKY 0T 0 10
9. Otcioga B cmry (7) OTHO3HAYHO BOCCTAHABIMBACTCS 3HAUYCHUE Y =
4.

B 3akimtoueHue — ele oJIMH NpUMEpP, OCHOBAHHBIN Ha YIIOMSIHY-
TOM B Ha4aJie CTaTby CICACTBUM KPUTEPUS NEIMMOCTH Ha 9.

Ilpumep 5. PaccMoTpuM OYKBEHHOE BBEIpaKEHUE:

MOX +T'PUB + TUIIb = ... (8)

3araapiBaronuii 3amensieT OykBbl B (8) mudpamMu 1 Ha3bIBaeT (B
MPOU3BOJIBHOM MoOpsiKe) Bce MUPPbl cyMMBbl. OTraulMK MICHOBEHHO
Ha3bpIBaeT HUQPy, KOTOpoii ObUIa 3ameHeHa OykBa .

Yraszanue. Cymma mmudpp = 45 + U.
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CMNUCOK OBO3HAYEHUHA

V — kBaHTOp OOIMIHOCTH (VX — «IJIsL BCEX X»);
3 — kBaHTOp CyIIeCTBOBaHUSA (Ix — «HaMeTCs X»);

V — IU3BIOHKINA BhICKa3bIBaHUHN (AVB — «A unmu B», B cMBICTE «XOTS
OBI OJTHO U3 ABYX»);

A — KOHBIOHKIIHS BBICKa3bIBaHUH (AAB — «A 1 By»);
— — OTpHILIAHUE BBICKA3BIBaHUS (—A — «HE A», KHEBEPHO, YTO A»);
— — IMIUTAKAIS BeICKa3bBaHui (A—B — «eciau A, To By);

<> — DKBUBAJICHITUS BhICKa3bIBaHHUH (A<>B — «A TOrAa B TOJNBKO TO-
raa, koraa By»);

C: — YHCJIO COYETAHUI U3 N 37eMEHTOB 110 K 9JICMCHTOB, T.€C. YHUCJIO

PasINYHbIX K-3JIEMEHTHBIX TIOJMHOKECTB N-3JIEMEHTHOTO MHO-
JKECTBA,

:n(n—l)-...-(n—k+1)_ n!

Ck -
" k! kI(n—k)
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