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IIpeauciaoBue

DTa MalleHbKasi KHI)KKA COCTABJICHA M3 CTaTell (HEeKOTO-
pBie U3 HUX ObUIM HANMCaHBl ABTOPOM COBMECTHO C KOJLIE-
ramHu), IOCBSIIEHHBIX npobiieme nonumanus. Ha Mot B3I,
JIaTh TOYHOE ¥ OKOHYATEIILHOE ONPEACIICHUE ROHUMAHUIO HE-
BO3MO’KHO, 3TO MOHITHE MPEACTABIISETCS MHE CTOJIb K€ OCHO-
BOIIOJIATAIONIUM M HEOMPEACIUMBIM, KaK CO3HAHUE, C80000-
Hasl 801, JICU3HD.

Tem He MeHee, MoA00PaThCS K «IIOHUMAHUIO» B KAKOU-TO
Mepe BO3MOXKHO W Jlake HE0OXOIMMO, OCOOEHHO B 3IOXY
noOe10HOCHOT0 HacTyIuieHus: MickyccTBennoro MHTemnexra.

BI/IKI/IHC,Z[I/ISI AacT CJICAYIOUICC ONMpCACIICHNC TIOHNMAaHNIO!:

Tlonumdnue — yHugepcanvHas onepayus Mvlii-
JIeHUSl, C8A3AHHASL C YCBOCHUEM HOBO20 COOEPICA-
HUs, GKIIOUEHUEM €20 8 CUCIEM) YCMOABULUXCS
uoetl u nPeocmasieHull.

OmnpeneneHue 3T0 KaXeTcsl MHE HE CIMIIKOM YAAadHbIM,
T.K. B HEM HE MOJYEPKHYT TOT (haKT, 4YTO 0e3 CyOBEeKTHOCTH
(Hanuuus COOCTBEHHOTO «S1») HE MOXKET OBITh peuu O MOHU-
MaHMH.

Bonee ymauHbIM mpencraBisieTcs OIpeAesieHue, JaHHOE
akaz. B.JI. llagpukoBbIM:

Tonumanue — ecmv paxm Haulell NCUXULECKOU
JHCUZHU, KOMOPBIU 0003HAYAem, YMo 4mo-mo u3
mo2o, 4mo Mvl 3HAeM, Mbl U NOHUMAEM, m.e.
3HaeM, O 4e2o MO 3HAHUE MONCHO UCNONb30-
8amv, KAKOU JTUYHOCMHbBIL CMbICI 3MO 3HAHUE
umeem OJisl HAC.



Omnpenenenue, koTopoe OyJeT 1aHO HUXKeE (CM., B YaCTHO-
cty, maparpad 2) 6xausko k onpenenenuto [lanpukosa, HO He
TOXXJIECTBEHHO EMY.

Ha moii B3raam, ucciaenoBaTh OCOOSHHOCTH ITOHMMAaHMS
BechbMa yJI00HO, aHAJIM3UPYS BOCIIPUSATHE JIETHbMU MAaTEMaTH-
YECKOI'o Marepraja B HauaJbHOW IIKoJIe. DJIeMEeHTapHas Ma-
TEeMaTHKa XOpoIla JAJisi TOU e PEkK/Ie BCEro MOTOMY, YTO
MaTtepuai ee npoct (XOTs U GyHJaMEHTAJIEH) U HE AOIMyCKaeT
MHOECTBEHHBIX PACIUIBIBYATHIX TOJIKOBAHUHU (B OTJIMUKE OT
HCTOJIKOBAHUH JINTEPATYPHBIX MPOU3BEICHUN ).

VIMeHHO MOHMMaHUIO JETHbMH (@ TaKKe B3POCIBIMU) MaTe-
MAaTHYECKHUX TEKCTOB B OCHOBHOM MU IIOCBJIIICHA 3TAa KHMXKKaA.
Astop nipuzHatened E.A. UBanosoit u O.B. baxTuHoii 3a no-
Je3HbIe 00CYKIEHUS.

Asmop,

Mocxkea, aszycm, 2025



§ 1. [Tonumanme:
JIOKAJIbHOCTb U CYOBEKTHBHOCTD [2]

Ora 3aMeTKa HaBesiHa pe3ysbTaTaMu paboThl [ 1] u mocBs-
[IEHA Pa3IMYHBIM ACTIEKTaM IMOHATUS IIOHUMAaHue» (IIPOoIry
MPOIIEHHUS 32 TABTOJIOTHIO!).

OTkyna sxe oHO Oepercsi, ITO caMoe noHUMAHUe, TTIE €T
KOPHH, TJIe ero ciadbie mecta’?

B cBoeit mpeBocxoaHOI (B 11€710M) KHUTE «ATIONOTHS Ma-
TeMaTuku» Ha cTp. 393 uzBectHbld Joruk B.A. Ycnenckuit
MULIET: «...OTH MOHATHUS, YCTaHABIMBAEMbIE HE M3 CIOBEC-
HOTO OTIPE/ICTICHHS], @ U3 HEMOCPEACTBEHHOTO JINYHOT'O OIBITA,
€CTECTBEHHO Ha3BaThb NEPEUUHBbIMU NOHAMUAMU, WA KAMe20-
pusamu, MateMaTuku. K 4uciny Takux Kateropuil oTHoCSTCH,
HampuMep, MOHATHS TOUKH, MPSIMON, MHOXKECTBA, HaTypallb-
Horo yuciay (koHer nutarel). A BoT u HeT! Kak mokazaam
HEJaBHO NPOBEJCHHbIE OMOJIOraMu OIIBITHI HaJl HOBOPOXKIEH-
HBIMH KPBICATAMH, Y HUX UMEETCSI BPOXKJICHHOE TIPEICTaBIIe-
HUE O TOYKE U O HAlpaBICHUH. YBEPEH, YTO 3TO OTHOCUTCS
U K YEJIOBEKY B MOJIHOM Mepe. TOYHO Tak ke y uelloBeKa UMe-
€TCsl BPOXKJICHHOE TPEACTABICHHE O YHCIEHHOCTH HEOOIb-
[IMX MHOKECTB (IPOSIBIISICTCS KaK CyOumati3uHe — MTrHOBEH-
HOE OTpe/IeNICHHE Yncia 00heKTOB, O€3 TepecueTa).

Bor nmomnonHuTensHOE COOOpaXKeHHe B IMOJb3Y BBIBOJIOB,
C/ICTIAaHHBIX OMOJIOTaMU — JUISL TOTO, YTOOBI c(hOpMHUPOBATH HA
OCHOBC >XM3HCHHOI'O OIIbITa HPCACTABJICHUC O HalIEM MHUPC,
Kak 0 Mupe EBKIHI0BOI reoMeTpun, YeJI0BEeYeCKIUM YyBCTBAM
HE00X0IMMO OBLIO 32 YTO-TO 3AIEMUTHCA, 32 KAKHE-TO BPOXK-
JACHHBIC TMPEACTABJICHHA. Bor — TOYKa, HAIIPaBJICHUC — 3TO
KaK pa3 To, 32 9YTO MOXKHO 3aIleTIUThCs, BhIpadaThiBasi y ce0s



B pe3yJIbTaTe OIbITa OIIYIICHHE PACCTOSHUSA W TMPOCTPaH-
CTBEHHOT'O KOHTHHYYyMa.

(Hackonbko s MOHMMAalO, B BBIIICYIIOMSHYTBIX OIBITAX
peub MICT O HAIMPABJICHUH, COCAMHSIONIEM JIBE MPOU3BOJIb-
HBIE TOYKH.)

Utak, s Oyay MCXOAWTH W3 TOTO, YTO MPEACTABICHUS
0 TOUYKE W O HAIIPABIICHUH SBIIAIOTCA IS YEJIOBEKA BPOXKICH-
HbIMU. (J/lymaro, 94TO BPOXKIIEHHBIM JJIS YEIOBEKa SIBISCTCS
TaK)Ke TPEACTaBICHUE O HETIPEPHIBHOCTH. )

Torna nepecraer Ka3aTbCsl yIUBUTEIBHBIM, UTO B HAYAIIb-
HOW MIKOJIE JIeTH NMPEKPacHO YCBAMBAIOT TaKOe TpyIHeEiiee
TEOMETPUYECKOE MOHITHE KaK «TOUKay.

VYuurens npocTo-HAPOCTO TOBOPHUT:

— Jeru! IlpencraBbre ceOe MaleHbKUN IIAPHK, KOTOPHIHA
BCE BpEMSI YMEHBIIIAETCSI, U B KOHIIE KOHIIOB Mcue3aeT. BoT

TO MECTO, TJI¢ OH HCUe3aeT, U €CTh Touka. (Coo0IIeHo aBTOpYy
H.1O. JlykanoBoii.)

W netu Bce mpekpacHO MOHUMAIOT.

3ameuyaHue. DTO KaXETCS COBEPIICHHO HEBEPOSTHBIM,
HO, MO-BHJIMMOMY, SIBJISICTCS HAYYHO YCTAHOBJICHHBIM (hak-
TOM: «3a007120 00 MO020, KAK OHU [MaadeHybl] npousHocsm
nepevie cl06d, OHU MAHURYIUPYIOM BEPOSMHOCMAMU U 00b-
COUHSAIOM UX 8 CILOJICHbIe CUNIocu3Mbl. MIx uyecmeo eeposim-
HOCMU NO380J5iem UM 0el1amsp J102udecKue 8b1600bl U3 HAOI0-
Oenutli. OHU NOCMOSIHHO SKCNEPUMEHMUPYIOM, d UX MO32 —
KaK U MO32 8CIK020 YUeH020 — DeCnpepbi6HO aAKKYMYAUpyem
pe3yrbmamoi Smux sxcnepumenmos» (cMm. [3].)

OOnagaHue BPOXICHHBIMU MPEICTABICHUSIMU O TOYKE
Y O HAINpaBJICHUW JENIaeT i1 KaXJIOro 4ejJoBeKa eCTecT-
BEHHBIM (TIOHSATHBIM) M TAKOE KJIIOYCBOE JJIsI MATEMATHKH T10-
HATHE KaK «MHOXeCTBO». CTaBUM TOUKY Ha OAMH OOBEKT,
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MIOTOM TOYKY Ha IPyroi 00bEKT, Ha TPeTHi, ... I coennusiem
ce0st ¢ KaxJI0i TaKOW TOYKOW JIydoM (HampaBjieHHEM). ITO
MO3BOJISIET HE TEPATH 00BEKTEI U3 BHUOY U TOBOPUTH 00 ux co-
BOKYITHOCTH, KaK O MHOKECTBE.

Kcratn, m0600bITHO, YTO 3TO UCKITIOYUTEIBHO TPYIAHOE,
He omnpejensieMoe U QyHIaMeHTaIbHOE AJIT MaTEMaTHKH TI0-
HSTHE JIETU B HAYAIBHOH IIIKOJIE YCBAUBAIOT 0€3 mpoOieMm.

Ho coobmaer v y4uresns yueHUKaM UCTHHY, PACCKa3bIBast
o Touke? BoT 310 60Ol BONpoc — (DU3UKK YTBEPKIAIOT,
YTO O CBEPXMAJbIX PACCTOSIHUAX (MEHBIIUX HIAHKOBCKOU
OJ1UHb1) TOBOPUTH BOOOIIE HET CMBICTIA. 3HAYUT, HET U BO3MOXK-
HOCTH CTPEMHTB K HYJIIO paIiyC yMEHBIIAIONIETOCS MIAPHKA. ..

Tak 4TO «IOHMMaHUE», BOZHUKAIOIIEE Y YYCHHUKOB, IIPE-
CTaBISIET COOOH 6bIpadiceHHOe cocnacue ¢ 6pPOHCOEHHbIM
npeocmasnenuem 006 OKpyKarolleM MUpe, HO BOBCE HE C HC-
THHHBIM II0JIOKEHUEM BELIEH.

B T0 e Bpems kBaHTOBBIC Y3PPEKTHI (HapUMeEp, TPOXOK-
JICHHE OJTHOTO JIEKTPOHA OJHOBPEMEHHO Yepe3 JIBE IIEIH cpa-
3y) — aOCOJIIOTHO HETOHSATHBI JIIOOOMY 3ApaBOMBICISIIEMY
genoBeKy. Kak cka3an KTO-TO M3 BEJIHKUX: K8AHMOBYIO MeXa-
HUKY HE803MOJICHO NOHSIMb, €€ MONCHO MOIbKO NOTI0OUMb.

Hauunas Oonee mpHCTalbHO BIUIABIBATBCA B IIPUPOLY
«TIOHUMaHUs», OOHApYKMBAClllb pa3JIMUHbIE €ro TPajaluH
Y THIIBL

Hampumep, ecnu st noHsi1 ofHy 3a Apyroi 27 jieMM, U3 Ko-
TOPBIX BBITEKACT Kakas-HHUOyIb (QyHIaMEHTaJbHas Mare-
MaTH4ecKasi TeOpeMa, 3TO €lle He 3HAYMT, YTO S MOHsUT caMmy
TeopeMy. (5l maske cMOry €10 BOCTIONIB30BaThCA TPH CITydyae, HO
MOHUMAaHUsSI OT 3TOTrO He mpubaButcs.) Takum oOpa3om, 3/1ech
MOXET UJTH PeUb O JIOKAIbHOM U UHMe2PaIbHOM TTIOHUMaHHH.



Bot, uTo s eme xoten Obl JOOABUTH MO 3TOMY MOBOY.
Tpynubix 1eMM ObIIO cIUIIKOM MHOTO. KoHeuHo, st Mor OBl
WX BBI3YOPUTh HaM3YyCTh, HO OXBAaTHUTh MX BCE CIUHBIM MBIC-
JICHHBIM B30pOM BC€ PaBHO ObLT ObI HE B cocTostHUU. [{ns mo-
CTIDKEHUS IOHUMAaHHUS MHE (TI0X0e Ha TO) HY>KHO OBLIO ObI
camoMmy pa3OuTh 3TH 27 J1ieMM Ha 3 OOJbIINE YaCTH, KOTOpPbIE
s yke cMor Obl (He BHHKas B IMOAPOOHOCTH) pa3MECTUTh
B CBOEH paboueli mamsTy.

[Tpu mpouTeHHH XyJOMKECTBEHHOTO TEKCTa ATOT IPPEKT
MIPOSIBIISIETCS, MOYKET OBITh, Taxke 0oJiee sIPKO.

OnuH peanbHO CYIIECTBYIOIINMA YeJIOBEK (3TO MHE JI0TO/I-
JMHHO W3BECTHO) KaK-TO pa3 Ipouen pacckas «M rpsHyn
rpom» Past Bpanbepu, noHsut Tam Kaxayro ¢ppasy B OTAETBHO-
CTH, HO pacckasa B IeJIOM He MOHsUT coBepiieHHO. (bpaabepu
HE Pa3KEeBBIBACT YUTATEIO CYTh paccKasa, 10 Hee Hy>KHO ca-
MOCTOSITEJIBHO JIOTa/1aThCA. )

Taxum 06pa3oM, MbI MO>KEM TOBOPHTH O «ITPOCTPAHCTBEH-
HON» MepapXuu MOHMMaHUW — OT JIOKAJIbHOTO MOHUMAaHUS
K UHTErpajbHOMY.

B at10i1 cBsi3u u3BecTHBIN (u3nk, npod. O. bopmamenko
3aMETHJI, YTO CYIIECTBYET W BPEMEHHAs uepapxus. [IpouTs
«lIpectynienne U HakazaHUE» B MOJIOJOCTH, MOKHO €rO I0-
HATB, HO 3aT€M, IIEPEUUTaB CIYCTs HECKOJIBKO JIET — TOXE
MOHSTh, HO y>K€ COBEPIIEHHO MOo-Ipyromy. T.e. moHUMaHue
XYH0KECTBEHHOTO TEKCTa OKa3bIBACTCA €IIe U CYObeKmus-
HbIM, B OTJINYME OT MIOHUMAHUS TEKCTA HE XY0KECTBEHHOTO.

Jlutepatypa

[1] Bopmamenko O. MctuaHoe 1 noHaTHOE // CeMb HCKYCCTB,
Ne 7,2023.

[2] JTokmma A.A. [ToHMMaHue: JOKaIbHOCTh, CYOBEKTHBHOCTb,
JBOMCTBEHHOCTH // «CeMb HCKycCTB», 2024, Nel-2.

[3] Hean C. Kak Mb1 yunmcsi. — M.: Dxemo, 2021. — 352 c.



§ 2. [ToHumMaHue ¥ MO/IeIMPOBaHHE
NPH U3y4eHUN MATEMATHKH
B HAYaJIbHOM mKoJie [4], [6]

MpI Oy1eM UCXOJIUTh U3 TOTO, YTO:

TIonumanue — smo npuobpemenue ye2o-1ubo (Hemame-
PUATBHO20) Heno8edecKuM «A».

BosHukaer, 0JHaKO BOIPOC, KaKMM 00pa3oM MOXET Ipo-
HCXOIUTH 3T0 pruoOperenne? Ha Ham B3, Takoe mpruo0d-
peTeHre OOBIYHO OCYIIECTBIISICTCS 32 OJMH WM HECKOJBKO
UHMYUMUBHO NOHAMHBIX WAroB. Peus HU B KOeM cilydae He
uieT o GopMalbHBIX IPaBHIAX BBIBOAA M3 CHCTEMBI KaKUX-
HI/I6y,[[B aKCHuOM, a UMCHHO 00 WHTYUTHBHO ITOHATHBIX I[eﬁ-
CTBUSX.

3aMeTHM jaiee, 4To, KaKk M3BECTHO, CPEHEMY YEIOBEKY
yJaeTcs OJJHOBPEMEHHO OTEPHPOBATH HE 00JIee, YEM C TpeMsi-
YEeTBIPbMS 00bEKTAMHU.

O4eBHIHO, OJHAKO, YTO OJHOBPEMEHHO OMNEPUPOBATH
C IByMs 00b€KTaM1 HAMHOTO TPOIIIE, YeM C TPEMSI-UETHIPHMSI.
I'eomerprueckoe MojenupoBaHue obOecrmeunBaeT HaM BO
MHOTMX CIy4YasX UMEHHO TaKyl BO3MOXHOCTb. Pe3ynbrar,
MOJYYEHHBIN mocie (He BBI3BIBAIOLIEIO COMHEHUN B CBOEH
JIOTTYCTUMOCTH ) OTIEPUPOBAHUS C ABYMSI 0OBEKTaMH, OKa3bl-
BACTCS NOHSMHBIM.

Paccmotpum, Hammpumep, Takyro 3anaqy (cm. [3]).

3apaua 1. Becenvix 3aiiyes 6 3oonapxe CmMoIvbKo dice
CKOJIbKO HegeceblX 80JIKO08.
1) Koeo 6 30onapke 6onvuie: 801K08 Ul 8ecenvlx 36epei?
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2) Kozo 6 3oonapke bonvue: 3auyes unu Hegecenvix 36e-
peu?

3) Koeo 6 3oonapke bonvute: 3ailyes uiu 6eceavix 36epeii?

(Huxaxux Opyeux sdcugOmHbuIX, Kpome GOIKO8 U 3aliyes 6
3oonapre nem.)

Oteert: 1) u 2) OnuHakoBoe KonudecTBO. 3) UToOBI OTBE-
TUTh Ha 3TOT BOIPOC JAHHBIX 3aJa4H HEJIOCTATOYHO.

[legarornyeckuili ONBIT TOBOPUT O TOM, YTO 3Ta MPOCTAs
3a/la4ya BBI3bIBACT Y MHOTMX YYEHHKOB 3aTPyIHEHUS, 10 TE€X
1op, TOKa OHU HE BOCIOJIB3YIOTCS IpauiecKoil MOJENbIo
«B oTpe3kax». [Ipu onope Ha Takyro MOJeJb, OTBET OKa3bIBa-
€TCsl OYEBHIHBIM.

Otuero Tak npoucxoaut? Buaumo, cyTs B TOM, 4TO, pe-
masi JaHHYIO 3a/1a49y 0e3 ormopkl Ha TpaduIecKyr0 MOJIENb, MBI
BBIHY>K/JICHbI OJJHOBPEMEHHO ONEPUPOBATh C YETHIPbMsI 00b-
€KTaMH: MHOKECTBOM BECEIIbIX 3aMIeB, MHOKECTBOM BCEX
3ali1IeB, MHO)KECTBOM HEBECEIIBIX BOJIKOB, MHO)KECTBOM BCEX
BOJIKOB. JTO JIAJIEKO HE IPOCTO — yJIEPKUBATh B pabodei na-
MSTH YEThIpE TAKUX MHOXKECTBA, HE UMEIOIIUX K TOMY K€ 4eT-
KOTO 3pUTENHHOr0 00pasa.

[Tpu MonenMpoBanny «B OTPE3KAX)» €CTECTBEHHO UCIIONb-
30BaTh CICAYIONIYIO KApTUHKY (cM. puc. 2.1):

Becenbie 3aiiisl

3aiiusl

eBecenbie BOTKH
Bongn —

Puc. 2.1
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Teneps, 4TOOBI PEHIUTH 33a4y, JOCTATOYHO ONIEPUPOBATh
TOJILKO C JIByMsI UETKO O4epuyeHHBbIMU oOBbekTamMu — «Bece-
abIMH 3aiinamm» 1 «HesecenbivMu BonkaMmy. OcTaabHbIE 1Ba
00bEKTa — «MHOXKECTBO BCEX 3alIEB» U «MHOXKECTBO BCEX
BOJIKOBY» — (PMKCHPOBaHbI, C HUMH HE HY>KHO ITPOM3BOJIUTH
HUKAKHUX JECHCTBHN.

[Tpenpraynyro 3aaqy MOKHO CIIeNaTh emie 0oJiee «Hepe-
maeMoi» 0e3 3pUTenLHON OMopPHl Ha TpadUUECKy0 MOJIENb!

3apaua 1°. Becenvix 3atiyes 6 3oonapke meHvuie, uem
HegeceNblX 80IKOG.

1) Koeo 6 30onapke 6onvuie: 801K08 Uy 8ecenvix 36epeu?

2) Kozo 6 3oonapke bonvuie: 3auyes uiu Hegecenvix 36e-
peti?

3) Kozo 6 3oonapke bonvue: 3atiyes unu eecenvix 3gepeil?

(Huxaxux Opyeux 2#Cu8OmMHbIX, KpoMe B0JKO08 U 3aliyes
6 3oonapke nem.)

PaccmoTpum Teneps ele oHy 33/1a4y U3 JJIEeMEHTapHOTO
Kypca JIOTHKH, B KOTOPOH I'€OMETPUYECKOE MOJAEITHPOBAHUE
TaKXXe CIIOCOOCTBYET MOHUMAHHUIO.

3angaua 2. [IpaBuiibHas 11 popMa y CICTYIOIIETO pacCy k-
JICHUSL.

Bce waxmamucmol — mamemamuxu

Bce axsananeucmol — 6ooonazul

Hexomopuie sodonazvl He mamemamuxu
CnenoBarennHO,

Hexomopule waxmamucmol e ak8aiaHSUCbl

[ToripoOyiiTe pemmTs 3Ty 3aaady, HE MpHUBIEKas cede Ha
MOMOIIb HUKAKHUE (JJa)kKe MBICIEHHbIE) MOJEIIbHBIE TEOMETPHU-
yeckue 00pasbl (TUMa Kpyros Diiyiepa), a TOIBKO paccyskaas
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CTPOro JIOTMYECKH. 3ajada OKaXeTCcs BechbMa TpPYJHOM,
a KOMY-TO MOXET II0Ka3aTbCsl BOOOINE HEpemraeMol mpH
HaJIO)KCHHOM OTPaHWYCHHHU.

B To ke Bpems, ucnoib3ys puc. 2.2, Ha KOTOPOM yHOMsI-
HYTBIE MHOKECTBA CIIOPTCMEHOB M300pa)KEeHBI B BUIE OBAJIOB
n 0003Ha4YeHbl OyKBaMH, JIETKO MOJIy4aeM OTPULATEIIbHBII
OTBET Ha BOIIPOC 3aJa4H.

@)

Puc. 2.2

N3 pucyHka BUAHO, YTO, HE Hapyllas YCIOBHW 3aJayH,
MOJKHO (3pUTEJIBHO!) MPEICTaBUTh ce0e CUTYaIUIO, KOTJa BCE
HaXMaTUCTBI OKAXYTCA aKBaJIAHI'UCTaMMU.

B uém xe neno? Ilouemy 3amava BIpYr craja HAMHOTO
nerdye? KakoBa 371ech CBs3b ¢ 00bEMOM pabodeli maMsTH de-
JIOBEKa, MO3BOJSIOMEH eMy 3>(QQeKTHBHO pabdoTaTh JIHIIb
C MaJIbIM YUCIIOM 0ObEKTOB?

B nannHo# 3amaue Takumx OOBEKTOB, KOTOpHIE TPEOYIOT
HAIIIero 0JHOBPEMEHHOTI'0 BHUMAHUs1, BCETO YEThIpe. ITO yIo-
MSHYTbIE MHOKECTBA IIaXMAaTUCTOB, MAaTEMAaTUKOB, aKBaJIaH-
THCTOB ¥ BO/10y1a30B. OIHAKO, 10 TOTO MOMEHTA, KaK MbI TIPU-
CTYNHJIM K MOJCITUPOBAHUIO, 3TH MHOXECTBA BBITJISAST
pacIUIBIBYATO, KaX/I0€ U3 HUX COCTOUT U3 HEOIPEIEICHHOTO
gucina Joaei. YToOsl 130aBUTHCS OT 3TOHM PaCILIBIBUATOCTH,
MBI U300paXkaeM Ka)J10€ U3 YIOMSHYTHIX MHOXKECTB B BHJIE
oBaja Ha MIockocTu. Ho 310 — TonbKO mongena.
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Kak MbI TOJIBKO YTO BHIEIH, YETHIPE YETKO OUCPUCHHBIX
00BEKTa — 3TO ISl HAIIETO BOOOpaKEeHUs y)Ke MHOTO!

B uém xe BTOpOIi cexper reomerpuueckoi moaenu? Ilo-
yeMmy Hamiel pabouell mamsTH paboTaTh C HEW OKa3bIBAETCS
Tak npocto? Jleno, oueBUHO, B TOM, 4YTO (CM. puc. 2.2) 371eCh
MOXKHO paboTaTh C YEThIpbMS OOBEKTaMH, KaK C ABYMS.
A UMEHHO, HAuYMHAEM BapbUPOBATH IMOJOXKEHUE OBana A,
OCTaBJIssl OCTAJIbHBIE OBAJIbl U KPYT'M HEMOJBUKHBIMU U pac-
cMaTpuBas UX Kak eauHoe nenmoe. Ecnu He ynmaércs HaWTH
OTIPOBEPKCHHUE YTBEPXKIACHHUS 3a/1adi, HaYMHAEM BapbUPO-
BaTh, HAIlpUMeEp, MOJIOKEHHE OBajla B (a ocTalbHbIE OBAJIbI
U KpyTu (UKCHPYEM Ha CBOMX MECTaX M pacCMaTpPHUBaEM Te-
Iepb UX KaK €AMHOE LIETIOE.

Urak, noctpoeHre reoMeTpuuecKol MOJENH IJisl Kakoil-
au00 3aJauu HE MPOCTO MO3BOJSET BBISBHTH CBSI3U MEXKIY
00BbEKTaMu, HO JaéT BO3MOKHOCTh MAaHUITYJINPOBATh KaKUM-
TO OJTHUM (WJIH IBYMS$1), BDEMEHHO (PUKCHPYsI OCTaIbHBIE. DTO
4acTo TMO3BOJISIET KYMECTUTb» B paboueil maMsTu 4yeroBeye-
CKOT'0 MO3ra Takylo 3a/1ady, KOTopasi B HCXOJHOM BUJE ObL1a
OBl 11 pabodeli MaMsITH CIIUIIKOM TpoMo3akoi. Oco3HaHHe
STOW POJIM MOJICTMPOBAHMS HABEPHsIKA BEChbMa IMOJIE3HO MPHU
pELIeHNH MaTeMAaTUYEeCKUX 3a/1ay.

Bort emie onHa 3aga4a, Aid pemeHus: KOTOPO KpalHe Mmo-
JIE3HBIM OKa3bIBAETCSI FTEOMETPUUECKOE MOACIUPOBAHUE.

3agaua 3 (cM. [3]). Paccmompum 0om, yearukom 3acenen-
HbLU CYRPYIHCECKUMU napamu ¢ maieHvkumu demovmu. (Huka-
KUX 83POCTbIX, KPOME YROMAHYMbBIX CYNPYHCECKUX NAD, 8 OOME
nem.) M36ecmno, umo:

1) 6e30emnvix nap 8 dome nem,

2) Y Kaxcoo2o ManvyuKa ecms cecmpa;,

3) manvuukos boaviue, Hem 0esoUex.
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IIpu noocueme srcumeneti 0oma 0Ka3ai0Ch, YMo 83POCiblX
bonvute, yem oemetl. Tpebyemcs dokazamov, Umo 6 noocHem
6Kpanacy oumuoKa.

B aT01i 3a12a9€ MBI CHOBAa IMEEM JIEJI0 C YETHIPHMS 00BEK-
TaMu, C KOTOpBIMI/I HaM Hy)KHO HpOI/ISBOI[I/ITB MaHI/IHyJISILII/II/I.
9To0:

«MHOKECTBO JIIOEH, 00pa3yIoUINX CynpyKECKHE apbh»;

«MHOXCCTBO MAJIbYUUKOB),
— «MHOXCCTBO JCBOYCK»,

«MHOKECTBO BCEX JIETEN.

OpHako HanM4YMe YEThIpeX OOBEKTOB, HAXOMASIIUXCS BO
B3aMMO/ICHCTBYH, YK€ BBI3BIBACT 3aTpyAHeHUs. Kak mokassl-
BaeT MEJAaroruuecKuii OMbIT, ydamumcs (He UCIOJIb3YIOIUM
rpaduuecKyro MoJieNb) TpYJHO ObIBaeT HalTH Hauboee sic-
HBII U IPOCTON MyTh K PEIICHUIO, UX 0OBICHEHHSI HOCAT JI0-
BOJIBHO 3aITyTaHHBIN XapakTep.

Opnako u3 pucyHka (cM. puc. 2.3) Bce CTAaHOBUTCS TIpe-
JeTBHO SICHO.

oo
A Cynpy#eckas napa ¢ 104epbio

=X=]
' Cynpy:xeckas napa ¢ CLIHOM H JIBYMSI
‘ A A0MEPLMH

Puc.2.3
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Ms1 BuauMm (1), 9TO B KakJA0H ceMbe 0053aTE€lbHO €CTh
x0T ObI 0/1HA neBouka. [103TOMY 4HMCIIO 1eBOYEK HE MEHBIIIE
MOJIOBHHBI YK CJIa B3POCIBIX. A MAIBUUKOB (TI0 YCIIOBHIO) €111e
OoJibllle, YeM JIeBOYEK. 3HAUYUT, JieTed Oonblie, 4eM B3poc-
JIBIX, T.€. OTYET ObUT JCHCTBUTEIHHO HEBEPEH.

[Toxokass cuTyanuss BO3HHKAET TPU PEIICHUH MHOTHX
TEKCTOBBIX 3ajiay, JAOMYCKAIOIIMX T'€OMETPHYECKOe MOJIEINH-
poBanue. Boiaenstorcs oAMH UM JABa OOBEKTa M3 HECKOJIb-
KHX, U C HUMH TIPOU3BOJAT HEOOXOIMMbIE AEUCTBHS (HAIpH-
Mep, cpaBHeHue). Eciam 3agayy pemmTh HE yAaloch,
BBIICTISIIOT KaKOW-TO APYrol oOBEKT WM mHapy OOBEKTOB
U C HUMH IPOU3BOJAT aHAJIOTMYHbIe AeUCTBUs. HBIMHU cT0-
BaMHU, 3371a4a (JaKTUUECKH pelaeTcss MeToI0M repedopa Ba-
puanToB. [Ipy 5TOM OKOHYATENHFHOE PEIICHHUE 3aa9H U TIOTY-
YEHHBI OTBET OKAa3bIBAIOTCS NOHAMHbIMU YUYEHHUKY, TaK KaK
ObUIN NOJYYEHBI B PE3yJIbTAaTe Psiia UHMYUMUEHO NOHAMHBIX
1aroB.

Cy1iecTByIOT, OJTHAKO, CUTYalluH, KOTJJa FeOMETPHUECKOE
MOJICIMPOBAHKE HE IPUBOUT K YCIIEXY, TOTra Kak anreOpau-
YECKO€ MOJIEJIMPOBaHUE (COCTABICHUE YPAaBHEHUN WU HEpa-
BEHCTB) OBICTPO BeAET K pemieHuto 3agadd. Ho u B 3TOM
cllydae, olnepupysl ¢ ypaBHEHHEM (HEpaBEHCTBOM), Mbl OIH-
paeMcsi Ha BO3MOXKHOCTb «3pUmeNbHO 3AMOPO3UNby HEKOTO-
pble OOBEKTHI, @ MAaHUITYJIUPOBATh HE 0oJiee, YeM JIByMsI M
TpeMs.

3apaua 4 (cMm. [5]). Uzeecmuo, umo Odons neduieti cpedu
polocux bonvue, uem 00 aesulell cpedu ecex arooei. Ymo
Oonbute: 005 pulCUX Cpeou Jieulell Ul O0JisL PblHCUX cpeoul
écex nooeti?
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Kak HM cTpaHHO, FEOMETPUUECKOE MOAEIUPOBAHUE HE 110-
MOTaeT PelInTh 3Ty 3a1a4y. BooO1e noactynuThest K Hel He-
MPOCTO: UMEETCS CIUIIKOM MHOTO OOBEKTOB, B3aUMOCBSI3b
MEX]Jy KOTOPBIMU HY’KHO Y4YUTBIBaTh OfHOBpeMeHHO. HeoO-
X0JUMa 3pumenvbHas onopa Ui peleHus 3Tou 3agauu. U1 ra-
KyI0 OIOpY JaeT Telepb UMEHHO anredpanyeckuii, a He reo-
METPUYECKUN MTOAXO.

Bgenem 0003HaueHUS:

P — mnooicecmeso puiocux nooetl,

JI — mHodcecmaso neguieli cpedu aroetl,

JIP — mmuooicecmao nieguiell cpeou poiiicux,

PJI — mnoocecmeso pwioicux cpedu nesuiel,

B — mnooicecmso scex nrooeil.

C nomomipo OyKBbI 7 OyJeM 0003HAYaTh YUCICHHOCTH
COOTBETCTBYIOIINX MHOXKECTB.

3ametumM, uto JIP = PJI (oueBnaHO!).

Teneps ycrnoBue 3aaun 3aHUILIETCS B BULE!
*)

YmHokas 06e yactu HepaBeHcTBa (*) Ha 1poos n(P)/n(J1),

nUIP) _ nUD
n(P) n(B)’

Cpasy KC nmojrydacM OTBCT HA BOIIPOC 3ajavu:
**)

T.€. JIOJIl PBDKUX CPEAM JIeBIIEeH OONbIle, YeM JIOJISI PhDKHUX

n(JIP) S n(P)
n( n(B)’

Cpeau BCEX JIOJICH.

3ameuanmue. [loxxanyii, MOXXHO yTBEpXJaTh, 4TO MPHUBE-
JICHHBIE pEeIICHNs KXo 13 3a/1a4 1—4 10cTaTouHO 0003pUMBI
" NOABOJAT YYCHHWKA K INOHMMAHUIO CUTyallunl B IICJIOM, T.C.
ri1o0aTbHOMY (@ HE TOJIBKO JIOKAJTbHOMY ) TOHUMAHHIO.
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§ 3. Ilemepa Asnmn-baos1 u Ilepenpaga.
TauHncTBeHHAs PoJib cuMMeTpuu [2], [4]

HanomHuM unuTaTeio o TOM, YEM OTJIMYACTCA JIOKAJIBHOC
MMOHMMAaHWE PENIeHHsI OT TII00ampHOTro (MHTErpambHoro). [Ipn
JIOKaJbHOM MMOHUMaHHUU PEIICHUE MPECTABISETCS B BUE Ce-
PUU UHTYUTHUBHO IMOHATHBIX 1IATOB, ITPUBOJAIINX K OTBETY Ha
BOTIPOC 3a/1a4i, HO OXBAaTUTh BCE PEIICHHE B IEJIOM €HHBIM
B3I IoM He yaaercs. (OcraeTcs 6e3 0TBETa BONPOC: nouemy
MPENPUHATHIE JEHCTBUS B pe3yJIbTaTe MPUBEIH K ycIexy?)

PaccMoTpuM BakHBIN NpUMeEp, KOrAa JOKAJIBHOTO ITOHU-
MaHMsl JOCTHYb CPaBHHUTENIBHO JIETKO, & MHTErPalbHOIO —
3HAYUTEIILHO TPYIHEE.

3apaua 1 (B3ara u3 uHTEpHETAa). [leped newepou Anu-
babvr cmoum 6ouka ¢ wemvipoma omseepcmusmuy, pacnono-
JHCEHHBIMU HA PABHBIX PACCOAHUAX OpYe Om Opyed 6 8epXHell
Kpbvluike. B kascooe uz smux omeepcmuii MOJICHO NPOCYHYMb
DPYKY U 0OHapydIcumes mam ceneoxy, SUCAWYIO TUOO X80CMOM
88epx, aubo 2ono6ou seepx. Ecnu éce 4 cenedku cmompam oo-
HOBPEMEHHO 8 OOHY CMOPOHY, Newepa cpasy dce OmKpbled-
emcs. Anaooun modicem 3acoevieams 6 advle 08a Omeep-
cmusi cpazy obe pyku u nepegopauueamv (1ub0 He
nepesopayueams) Kaxcoyro uz nonasuuxcs emy cenedok. Ilo-
ce moeo, Kak Anaooun evlHuMaem pPYKu u3 Omeepcmull,
bouka nHauunaem beuweno 8pauamvpCs, MaxK Ymo CMaHOBUMCcs.
HEeB03MOMNCHO ONpedenumy, 8 KaKue UMEeHHO Omeepcmusl OH
3acoswisan ceou pyku. Kax oondicen oelicmeosamv AnadouH,
umobbl HABePHAKA nonacmv 6 newepy?

Peuienue 3Toi 3a1a4u XOpOIIO U3BECTHO, U CXEMATUYHO
npezcTaBieHo Ha puc. 3.1.
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Puc. 3.1. Pemenue 3agaun mpo nemiepy Anu baosr.
laru anroputMa npoHyMepoBaHbl. MUHYyCaMi 0003HAYECHBI TIOTOKEHHS
CEJIEAOK XBOCTOM BBEPX; IMIIHOCAMHU — ITOJIOKEHUS CEJIIEJOK TOJIOBOM BBEPX

3/1ech OTMETHM JIHIIb, 9TO AJIaJyTMHY HEOOXOAMMO Yepe-
JI0BaTh OIyCKaHUE CBOUX PYK B COCETHHUE IbIpKHU (Ha puc. 3.1
TaKOH 1mar 0003HaYeH KaK «COCe/1») C OMMYyCKaHUEM PYK B 1Ma-
METpajIbHO MPOTHBOMOJIOXKHbIE AbIPKU (Ha puc. 3.1 ucnonb-
30BaHa MOMETKa «Jauar»). B pesynpraTe 3agaua pemaercs He
6osee, yeM 3a 6 maroB. YIOMSIHYTO€ UYepej0BaHUE IPEICTaB-
JIIeTCsl BIIOJIHE JJOTUYHBIM. JleficTBUTENBHO, IBa pa3a Mo
OIyCKaTh PyKU OJHUM U T€M XK€ CIocoOOM, OYeBUAHO, Oec-
CMBICJICHHO — BCETJ]a €CTh BEPOSTHOCTb BCTPETUTH Ty XKe
napy ceyieiok, KOTopble nonanuck panbiie. [Ipu sTom dakru-
YECKH 5 penia 3Ty 3a7a4y MeToJIoM Npo0 u omuOok. MaTe-
IPaJIbHOTO NMOHUMAaHMS — I0YeMYy 3aJady BOOOIIE yAanoch
pElINTh U KaKylo pojib Urpajia B HalJICHHOM pPELIeHUH BHE-
3arHo 00pa3yIoasAcs CUMMETPUs — JOCTHYb HE CMOT.

3ameuanue. 13 kypca OMOJIOTMU U3BECTHO, YTO MAKaKH
(u npyrue HU3MIHME 00e3bsHBI), periasi MPeII0KEHHBIE UM UH-
TeJUIEKTyallbHbIE 3a/1a4M, KaK MPaBWJIO, JOCTUraloT ycrexa
B pe3yJIbTaTe JUTUTEILHON ceprur OECTIOPSA0YHBIX JACHCTBUH.
ITo cytn — ciywaiiHo.
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B T0 ke Bpems yMHbIE IIMMIaH3€ JEMOHCTPUPYIOT COBEP-
LIEHHO MHOI 00pa3 nelcTBUil — cuisT, 00XBaTHUB T'OJIOBY Jia-
[aMH, ¥ JAyMaroT. 3aTeM, HE MPOM3BOJAS HHUKAKUX JIMIIHHUX
JEHCTBUMN, pelIatoT UHTEJUIEKTyallbHY0 3anaudy. Hampumep,
CTaBST OJIMH SIIIMK Ha APYTOH, YTOOBI TOTAHYTHCS /10 OaHaHa,
WM COCTABIISAIOT U3 ABYX KOPOTKUX NAJIOK OJIHY JUIMHHYIO —
Y TIOJTyYUBLICHCS JUIMHHOM Majkoi cOMBaroT 6aHaH, v T.1.

Kaxk 310 HM 00MAHO A1 HAC, JII0JIeH, HO YeJIOBEK, Pelliato-
O TPYIHYIO 3a1ady (Hampumep, 3amady o memiepe Aum-
Bbabb1), 00BIYHO ACHCTBYET MUMEHHO METOJIOM XaOTHYHOTO I1e-
pebopa.

Crenyromas 3aa4qa TakKe B3ATa U3 HHTEPHETA, TAE OHA
ObLTa B CBOE BpeMsl peain30BaHa B BUJIE TOJIOBOJIOMKH online:

http://online-igra.com.ua/IQ-challenge-animal-cross  YHjFE4i
http://www.willinggames.com/kids-games/kids-595.html

31ech MPUBOIUTCS yCHJIeHHAs1 (IT0 CPAaBHEHHUIO C YIIOMSI-
HYTOM BBIIIIE TOJIOBOJIOMKO# online) popmynmupoBka paccmar-
pUBaeMoi 3a1a4H.

3agauya 2 (cm. [4]). Ha opyeoii 6epee pexu xomam nepe-
npasumscs uiecmsv 36epeu: Mamonm ¢ mamonmenkom, Jles
¢ ibgenkom u Tuep ¢ muepenkom. Jlooka emewaem monbko
osoux, epecmu ymerom Jles, Tuep u, Kpome mozo, Mmamonme-
HOK. Hu 00H020 manenvkozo 36epenvliia Heiv3s 0Cmasiams
be3 eco coOCmMEeHHO20 pooumens 6 KOMAAHUU G3POCILO20
38eps Opyeou nopoovl. Kax opeanuszoseams nepenpagy?

Pemenne. bynem o0003HauaTh 3Bepel COOTBETCTBYIO-
IMMMHU HadaJlbHbIMHU 6yKBaMI/I, 3arjiaBHbIMH OJId B3POCIIBIX
3BEpeil U CTPOUHBIMU JJIs 3BEPSIT.
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Torna Ha4aJIbHOC ITOJIOKCHUC, OIMMCAHHOC B YCJIIOBHHU 3a-
JAa4u MOKHO YCJIIOBHO I/I306pa3I/ITB TaK:

JleBnbriit Geper ITpaBsrii 6eper

DM, m; JI, m; T, T; <momka> |||

HeTpyzaHo 3aMeTuTh, 4TO BHAYAJIE HY’KHO IEPENPABUTH HA
JpyToi Oeper JIbBeHKA WU TUTPeHKa (0e3pa3andHo, KOro —
JbBCHOK M THUIPCHOK BXOIAT B YCJIOBHUEC 3aJa4du CHUMMCT-

puuHo). MTak, mycTb, A ONpPEIeIeHHOCTH, MAMOHTEHOK Be-
3€T JIbBCHKA!

)M JL T, T ||| m; 1, <;monmka>

ITocne 4ero MaMOHTEHOK, €CTECTBEHHO, BO3BPAILAETCs
(Hazo e BepHYTh JIOAKY U1 IEPEBO3KU OCTANIBHBIX 3BEpeii!):

M, m; JI; T, T <momka> ||| 1

Crenyromye Be nepenpanbl TAKKe OYEBHIHbI — MaMOH-
TEHOK JIOJDKEH NEPEeBE3TH THUIPEHKAa U 3aTeM BEpHYThCs 00-

paTHO:
HM;JI;T ||| M; 715 T; <momka>
5) M, m; JI; T; <moaka> || ;T

Jlanee, eAMHCTBEHHBIH €CTECTBEHHBIM 00pa30M HaIpalIu-
Baromuiics mar — 310 nepeesq JIbBa u Turpa x cBoum gere-
HBIIIAM:

6) M, m I JI, m; T, T ;<moaxa>

Tenepb, HaKOHEN, 3aadya CTAHOBUTCS TPyIHOWU. EamH-
CTBEHHAsl BOBMOXXHOCTh KaK-TO M3MEHHUTH CHUTYAIIHIO, HE JI0-
ITyCKasi IOBTOPEHUS XOJI0B — 3TO nepeBecTH JIbBa 1 JIbBEHKa
(umum Turpa ¢ TUrpeHKOM) OOpaTHO, HO MPH 3TOM MbI Kak
OyaTo He mpubIMKaeMcs K e, a yaansemcs ot Hee! UTak,

M, m; J1, 1, <momka> II'T, T
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Uro xe nenarp ganpiie? CHOBa €IMHCTBEHHAS] BO3MOXK-
HOCTh M30€KaTh MOBTOPEHHs XOA0B — 3TO NepeBecTu Ma-
MOHTa C MAaMOHTEHKOM Ha TpaBblii Oeper. Ho He Tymwk mm
s10? Cutyauus

- JL, n [[| M, m; T, T; <moaka>

Ha NEPBbIN B3IV HE BHYIIAET ONTUMH3Ma — pELICHUE,
Bpoze Obl, He mpocmarpuBaercs... (M1 310 nerko oObsc-
HUTbh — JI0 OKOHYATEJIbHOT'O PEIIEHUS 33a4H €1Ie ECTh X0-
n0B.) U TyT Ha moMonib NpUXOAUT MaTeMaTuka!

HenictBurensHo, JleB ¢ IbBEHKOM U THUTp ¢ TUTPEHKOM
BXOJIT B Hallly 3aJa4y paBHompaBHO. [loaTomy pacrnonoxe-
HUs 7) U -7) MOKHO CUUTATh CHMMETPUYHBIMU OTHOCUTEIBHO
pexu. Ho 310 3HauuT, 4TO, MOBTOPSIS (B OOpaTHOM MOPSIIIKE)
NpeapIAymre Xoasl ¢ 3ameHol JI, mHa T, T, MBI mpHuieM K pac-
IIOJIO’KEHUIO 3BEpeil, CAMMETPUYHOMY 10 OTHOLICHHIO K pac-
MIOJIOKEHHUIO 1) OTHOCUTEIBHO PEKH, T.€. PELINM 3aauy.

JlercTBUTEITEHO, BOT 3TH XOJIbI:

-6) JI, n; T, T; <imogka> [[| M, m

S)ymT | M, m; JI; T; <momxa>

-4) m; 1; T;<mogka> [[| M; JI; T

3)n | M, m; JI; T, T; <momka>
-2) m; 1; <nojka> | M; JI; T, T

-1) | M, m; JI, m; T, T; <smomka>

3agada penieHa.

3ameuanue. HaunHas ¢ xoma -3) MOKHO ObLIIO OBI 3aKaH-
YUBaTh MEPENpaBy 3Bepeil Mo-1pyromy. 3a JIbBEHKOM MOT Obl
oexaTh He MAMOHTEHOK, a JIeB.

23



3ameuanue. Tak kak 3aauy 2 Bce-Taku yAaJIOCh PELIUTD,
TO MO>KHO C YBEPEHHOCTBIO CKa3aTh, YTO JIOKAJIbHOE IOHUMA-
HHUE 3a7aydl JAOCTUrHyTO. OmHaKoO ¢ TI00AIBHBIM MTOHUMA-
HUEM JIeJI0 0OCTOUT HECKOJIBKO XYK€ (XOTA M He TaK IUIOXO,
Kak B ciydae 3agauu 1). ['msaag va popMynupoBky 3axauu 2,
s HE MOT'Y CKa3aTh, pa3pelinma i oHa. IHpIMH ciioBamu, s HE
MOTY COCJIaThCSl Ha KaKOK-TO OOIIMI MPUHIIMII, KOTOPBI 103~
BOJIMJI OBl MHE Cpa3y YTBEP’KAaTh — 3Ta 3a/laya OTHOCUTCS
K KJIacCy pa3peliuMblX. Takod NpUHUIMI MHE HEU3BECTEH.
Tem He MeHee, MPOOIECK MHTErPaIbHOIO IOHUMAHUS 331a4K
BCE K€ MPUCYTCTBYET — 3TO OOHApyKEHHasi BO3MOXHOCTb
WCIOJIb30BAaHUSI CUMMETPHH.

3ameuanue. HexoTtopsiit o0muii B3rmsia Ha 3amaun 1 u 2
CYIIECTBYET M 3aKIII0YaeTCsl OH B cienytonieM. KommuaecTBo
BO3MOXKHBIX HEMOBTOPSIONIMXCS KOMOMHAIIMN XO/J0B B KaXK-
JOW W3 3TUX 3anad koHewyHo. IlepempoGoBaB MX BCE, MbI
HaBEpHsIKa y3HAeM, pa3peninma Ju 3a1a4a.

Crenyromas 3a1a4a MOXKET IIOKa3aThCs CTOJb XK€ TPYI-
HOM M «HEempo3payHoil», Kak W ABe mpenbiayume. OnHako
OHa, KaK Mbl celuac yBUAUM, HE IIPOCTO JIET4e, HO eIl U I10-
YTH JOMYCKAET IN100aNbHOE TOHUMAHNE CUTYallUH.

3anaua 3. Ha b6epezy pexu pacnonodcenvl mpu Ky8uiuHda,
emkocmamu coomgemcmeerno 8 15 1, 12 nu 10 1. Tpebyemcs
¢ NOMOWBIO IMUX KYBUUHOE MOYHO OmMepumbp 1 1ump 800ul.

Pemenne. CHavana ¢ moMouIbi0 JBYX OOJBIINX KyBIIH-
HOB OTMepsieM 3 J1 BOZBI M TIepesTuBaeM (M3 caMoro OOJIBIIIOTO
KYBIIMHA) 3TU 3 JI B caMblif MaJleHbKUi KyBIIKH. U3 cpennero
KyBIIMHA BOJAY BBIIMBAEM B PEKY. 3aTEM MOBTOPSIEM yIOMSI-
HYTbIE BBILIE IIary elle J1Ba pa3a. B pe3ynbrare B MaeHbKOM
KyBIIMHE OKa3bIBaeTCs 9 J1 BOJIBI, M3 JBYX OONBIIUX KYyB-
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LIMHOB BOJly BbUIMBaeM. Tenepb Mbl OJOLUIN K pEIIAloIEeMy
MOMEHTY B HAIlUX NepeauBaHusax. Hanomusem cpeanuii KyB-
LIMH JOBEPXY U BBUIMBAEM M3 HEro | J1 B caMblil MaJeHbKUI
KYBIIHH, B KOTOPOM OCTaBaJIOCh IIyCTOE MECTO KakK pa3 oObe-

N

MoM B 1 11 (cm. puc. 3.2).

121
9
151 12n 10n
Puc. 3.2

Hakonen, M3 MOJHOCTBIO 3allOJHEHHOIO MAaJIEHbKOTO
KyBIIIMHA BBIJIMBAEM BCIO BOJy M 3aME€YaeM, 4TO B CpPEIHEM
KyBimHE octanock 11 1 Bojsl. [lepenuBaem 10 1 u3 cpegHero
KyBIIMHA B MaJICHbKUH, TOT/Ia B CPEITHEM KYBIIMHE OCTAHETCS
poBHO | 11 Boasl. 3ajaya peleHa.

[Towyemy 5Ta 3amaya, B OTIUYUE OT ABYX MPEIBLIYIIHIX, —
HaMHOTO Oonee sierkas? Bee eno B ToM, 4T0, HAYMHAS HAILH
NEPETMBaHUs, Mbl MOTJIM OBITh 7OYMU YBEPEHBI, YTO HALIH
NEUCTBHS B KOHIIE KOHIIOB IPHBEAYT K yCHexy. DTOT ycrex
HaM TIOYTH TapaHTHPOBAJla MaTeMaTH4ecKasl Teopema, KOTo-
pasi (IPUMEHUTEIBHO K CIYYal0 TPEX HATypajbHBIX cliarae-
MBIX) IMEET BU/I:

Teopema 3.1. Eciu mpu namypanvuuix yucia A, B, C 63a-
UMHO NPOCMbL 8 COBOKYNHOCMU (M.e. Y IMUX Yucel He Cyuje-
cmayem 00ue2o 015 HUX 8Cex MHOACUMENSL, OMIUYHO20 om 1),
mo Haudymcs makue yenvle Kodghguyuenmst p, q, r, 4mo
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pA +¢qB+rC=1. (*)

Ota TeopeMa moyTH 0OecreunBaeT HaM ol1iee, rodatb-
HOC MOHMMAHUE CUTyalluHh, Mbl HC YIHWBJICHBI, YTO 3adavdy 3
YAQJIOCh PEIINTh; B 3TOM €€ OTJIMYHE OT 3a7a4 1 u 2.

U Bce xe, moyemy B 3TOH 3a7a4e TI00aTbHOE TIOHUMAaHKE
obecrieueHo HaM Teopemoit 3.1 BCEro JIUIIb «ITOUYTH?

Heno 3xech B cnenytomeM. [lycts, Hanpumep, B (*)
r>0,9>0,r<0. (**)

Hanuuue tpex cocynoB ¢ emkoctsmu (B nutpax) 4, B, C
elle He 1aeT HaM BO3MOXXHOCTH p pa3 Noapsia Habpatb A nuT-
POB BOJBI, 3aT€M ¢ pa3 HaOpaTh B IUTPOB BOJBI, MOCIE YETrO
BBUTUTH 7 pa3 C IUTPOB BOJbI. MBI BBIHYKIIEHBI MaHEBPUPO-
BaTh, YTOOBI OCTaBaThCS B PaMKax yCJIOBUS 3a1a4n. Eciu Obl
HaM B YCJIOBHUHU ObUI JOMOJHUTENBHO NMPEAOCTaBIECH YeTBEp-
TBI COCYJl HEOTPAHWYEHHONW BMECTUMOCTH, TO TOrJa BCE
MEPEYHCIICHHBIE TPOLEAYpbl ObUIM OB, OYEBHUIHO, OCYIIe-
CTBUMBI; NPU 3TOM TpeOyemblii 1 nuTp ocraBajcs Obl B pe-
3yJIbTaTe UMEHHO B 3TOM YETBEPTOM COCY/IE.

Jlutepatypa

[1] Makaposa K.B. K Bonpocy o cymHocTH U (akTopax MOHH-
manwust // lllkoma 6yaymero. — 2018. — Ne 6. — C. 116-122.

[2] Jlokma A.A., JlaBpoBa H.H. O nmoanmannn netbMu mare-
MaTHYECKHUX TEKCTOB // TeHJEHIUN pa3BUTHSA HAYKH M 0Opa3oBa-
Hus, 2024, Ne 1, ¢. 32-36.

[3] Ko3noBa E.I'. Cka3zku m mojackazku. — M.: MIITHMO,
2004. — 165 c.

[4] JlJoxmma A.A., MBanoBa E.A. MaremaTtudeckas CMeECh.
Nzn. 3. — M.: MAKC Ilpecc, 2016. — 124 c.

26



§ 4. JIarymara — BeceJible M TPyCTHbIE

B sToMm naparpade mb1 pazdepem perreHue oaHON H3BECT-
HOU onuMmnuagHoi 3agaun (ayis 3—4 KIaccoB), CONMOCTABUB
JIBA Pa3HBIX CIIOCOOA BU3YaIH3aIH €€ yCIOBHIA.

3agaya o aarymarax (cm. [1, c. 9] u [2, c. 37]).

HUszeecmno, umo:

(a)Ecnu nseywionok 3enenviii, mo oH @ecevlil.

(b)Ecau nseyuionox Hegecenvlil, mo oH cuoum Ha oepezy.
(c)Bce nseywama nubo 3enenvie, 1b0 necmpenvKue.
(d)Ecau nseyuloHok necmpenbKuil, mo oH niagaem 8 800e.
Bepno nu, umo mozoa obszamenvro:

1) 6ce naeywama — necmpenvrue;

2) 6ce nacywama niagarom 6 80oe;

3) 6ce nsa2yumama —eecenvie;

4) ece nacywama — negecenvle;

5) ece secenvie ns2yuama — 3enenvie?

3ameuanue. BuuThiBasch B yCJIOBHE 3a/1a4, Mbl 0OHAPY-
KUBAEM, UTO JIATYIIaTa MOTYT HaXOAMTHCA B BOJE M Ha Oe-
pery, a 0 TOM, YTO OHH MOTYT OOHApY>KUTBCS TAE-TO eIle
(mampumep, B 3oomapke, B J1a0OpaTOPUH U T.I.), HUYETO HE
CKa3aHo. JTO HeCIy4yalHO. YUEHUK, ONUpPAACh Ha 3/ApaBbli
CMBICII, TIOJDKEH CaM JIOTaAaThes (MOHATH!) YTO HUKAKKX JIPY-
IMX BApUAHTOB, KPOME KaK «B BOJIE» U «HA Oepery» I cKa-
30YHBIX JIATYIIAT HE TPETyCMOTPEHO.

Pemenue Ne 1. YcinoBue 3ajaun COCTOUT M3 YETHIPEX
MYHKTOB U BBITJISIAUT AOBOJBHO-TaKH rpoMo3akuM. [TosTomy
CIPaBUTHCA € 3a7a4ueil 0e3 moaXoasIIel BU3yaan3anun ObuIo
ObI BECbMa HEMPOCTO. 3aMETUM TETEPb, YTO, B CYIIHOCTH, MBI
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HMMeeM JIeIIO ¢ Kilaccuukalumeii 00beKTOB (JIATYIIAT) IO TPEM
CBOMCTBaM:

A) Becemblii/HeBECEIBIN;
B) 3eneHblii/HE 3€NCHBIH;
C) B Boae/He B BOJIE.

Ham ocraercst TOJIbKO pa3MecTUTh Ha IIIOCKOCTU «B 00-
eM TIOJIOKEHUH» TpU Kpyra OJiliiepa, 3aTeM, MOJIb3YICh
ycnoBusMu (a) — (d), mpou3BeCTH MITPUXOBKY (MIIH 3aJIUBKY
KpacKoi) COOTBETCTBYIOIIMX 0OJacTeld U OOHAPYKUTh, YTO
BCE CYIIECTBYIOIINE CKa304HbIE JIATYIIaTa 0053aTeILHO Bece-
Jble, T.€. CHpaBeyIMBO yTBepxkaeHue Ne 3. YTBepkaeHus
NeNe 1, 2, 4 m 5, BoOOIIE TOBOPS, HEBEPHBI — ATO TAKKE
MOXXHO yBUIETh (!) Ha puc. 4.1.

B BOJE

X N\

BECENbIE

Puc. 4.1 U

Ha puc. 4.1 U — 310 yHUBEpCAIHLHOE MHOXECTBO, COCTO-
SIee U3 BCEX MOTEHUHUAIbHO BO3MOXKHBIX CKAa304HbBIX JIATY-
mat. Kak »e mocienoBaTenbHO CTPOMIIOCH M300pakeHHe Ha
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puc. 4.1? IIpexne Bcero, 3eJeHbIM [[BETOM OBLIN MOKPAIIEHBI
TE JISTYIIaTa, CyIIECTBOBAHNE KOTOPBIX NPOMUBOpeyUm yCio-
BUIO (a). 3aTeM PO30BBIM IIBETOM OBLIH MOKPAIICHBI TE JIATY-
maTa, CyIecTBOBaHUE KOTOPBIX npomusopeyum ycioButo (b)
(HeBecemnblid JIATYINIOHOK HE MOMKET HAaXOJUTHCS B BOJE).
Haxkoner, cepsIM IBETOM OBUIH MTOKPAIIEHBI JISATYIIATA, CyIIle-
CTBOBAHME KOTOPBIX npomugopeyum yciosuto (d) (ecnu ms-
TYIIOHOK HE 3€JIeHBI, TO OH HE MOXET HAXOAHWTHCS He
B BoJIe). B pe3ynbTare He mokpamieHHO# Ha puc. 4.1. ocTanach
001acThb, COCTOALIAs TOJBKO U3 JIATYIIAT, CYIIECTBOBAaHUE KO-
TOPBIX HE MPOTUBOPEUMT YCIOBHSIM 3aaayuu. Bce atu nsry-
mrara, Kak BUJIHO U3 pUCYHKa, — BecellbIe.

3ameuanme. Mtak, BU3yaqu3alus C MOMOILBIO KPYroB
Diinepa, IOMOTJIa HaM PELINTh 3a/1a4y, He 0COOEHHO 3a1yMbl-
Basicb. Kax/plil OTAEIbHO B3ATHIM LIAr PacKpacKu pPUCYHKa
ObUI COBEPILIEHHO MOHATEH, U HAM NPUXOOUMCS CUUTATh, YTO
OKOHYATEIIbHEIA OTBET B 3aga4€ UMCHHO TaKOﬁ, K KOTOpOMY
MBI HOpUIUIK. VHBIMH cIOBaMu, NPEUIOKEHHBIN crocol pe-
MICHHUA IMO3BOJISACT JOCTHYD JIOKAJIBbHOI'O IIOHMMAaHHUA 3aJa4u,
HO HE TJ100a1bHOrO.

Pemenue Ne 2. Buzyanuzanusi «B oTpe3kax» MpeacTaB-
JsieT coboit 6otee MorHoe (HO obanatomiee 6osee y3Koit 00-
JACThIO MPUMEHUMOCTH) MaTEMaTHIECKOE OPYIHe, YeM BU3Y-
anu3anys mpy moMoImu Kpyro Ounepa. OmHako K 3ajiaye
0 JIATyIIaTaX METOJl BU3YyAIU3allUU «B OTPE3Kax», K CHaCThIO,
y/aeTcsi MPUMEHUTh, XOTS U HECKOJIBKO HEOOBIYHBIM CIIOCO-
o6oM (cMm. puc. 4.2).

B pesynbrare peuieHue ynaeTcs OXBaTUTh «EAWHBIM
B3MIZIOM» M JOCTUYh HE TOJNBKO JIOKAIBHOTO, HO M HHTe-
rpajibHOTO (T7100aJIbHOT0) TOHUMAHHUS.
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gecelible

€ 600e
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e — S
senesvie necmpenskie
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gecelivle

m
f-/\-—\

—_— "-.____/
3e1eHble necmpeHsiue

Puc. 4.2

3ameuanue. B [1] Ha c. 37 npuUBEICHO YHCTO JIOTHIECKOE
pelIeHre dTor 3a/1a4n, He OMHMpAroIeecs Ha 3pUTeIbHbIE 00-
pa3bl. OqHAKO MPUBEACHHOE TaM PEUICHHE SBIISETCS HETIOJ-

HBIM, T.K. HE TIO3BOJISIET IIOJYUYUTh OTBET Ha Borpochkl NeNe 1,
2,4u5.

Jlurepatypa

[1] U3 cymku «Kenrypy», Boin. 2. — CII6., 2014. — 76 c.

[2] Bocosa JI.JI., bocoBa A.1O., Konomenckas FO.I'. 3anuma-
TeNbHbIe 331a4K 10 nHpopmaruke. — M.: BUHOM, 2014. — 152 c.
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§ 5. Cka3ouHble :KMBOTHBIE [2]

[Toxoske, uTo BU3yanu3anus (reoMeTpuiecKas uiu aiareo-
pauyeckasi) IoMoraeT NOHMMAaHUIO Bceraa (Miu MOYTH Bce-
raa). B [2] Oblna mpeanpuHsATa MOMBITKA HAWTH TEKCTOBYIO
3aady, B KOTOPOH HMKaKas BH3yasn3anus He Obuta OBl TO-
Je3Ha.

3agaua 1(cm. [1], [2]). Baba-Aea 3aena cebe ckazounvix
arcugommuvix. Bee, kpome 08yx, — Myopwvie Tapaxamwvi, éce
Kkpome cemu, — Bonwebnvie Cogul, ocmanvrvie — Hegoszmy-
mumvie Komul. CKoIbKO 6C€20 CKA30YHBIX HCUBOMHBIX 3A6€1A
baba-Aea?

Pemenne Ne 1 «mo Bonpocam» (6€3 HCITOJIB30BaHUS T€0-
METPUYECKOH WM anreOpandeckoil MojenH, T.e. 0e3 OImopsbl
Ha 3pUTEIbHBIC 00pa3bl).

1) CkonbKO BCEro CKa30YHBIX J>KMBOTHBIX, HE SBJISIO-
nxcss Mynpeivu Tapakanamu, 3aBena cebe bada-fAra?

U3 ycnoBus cienyer, 4TO TAKUX KUBOTHBIX POBHO 2.

2) Cronpko Bommeonsix CoB 3aBena cebe babda Sra?

W3 npensiaymiero orBera ciueayeT, 9to y badsi-SAru mpo-
»uBasa poBHO ojHa Bomme6nas Cosa.

3) Cxombko HeBosmyTtumbix KoTtoB 3aBena cebe baba-
Sra?

2 — 1 =1 (HeBo3mytumsiii Kot).

4) Crompko Myapeix TapakanoB 3aBena cebe baba-Sra?

7- 1 =6 (Mynpsix TapakaHoB).

5) CKoJNBKO BCEro CKa304YHBIX JKMBOTHBIX 3aBena cebe
baba-Sra?

6 + 2 = 8 (CKa30YHBIX )KUBOTHBIX).

Omeem: baba-SIra 3aBena ceOe & CKa304YHBIX KUBOTHBIX.
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3ameuanue. [lonnmanue, JOCTUTHYTOE B Pe3ysIbTaTE Ta-
KOTO peuleHus, sIBIsieTCs, MOXKalyl, JOKaIbHbIM. bbUIO cre-
JIAHO METBIX AT (!) Tormueckn 000CHOBAaHHBIX IIAr0OB, KOTO-
pble OXBaTUTh €IVWHBIM MBICICHHBIM B30pOM Henerko. Ham
npUXoOumcs CIATaTh HAMIEHHBIA OTBET BEPHBIM, T.K. MBI JI0-
BepsieM COOCTBEHHOMY JIOTHYECKOMY MBIIIIJICHHIO.

Pemenne Ne 2 (McCmosib3yrolee reOMETPHUYECKYIO 3pH-
TenpHY0 ornopy). Cum. puc. 5.1.

O O O
Cosut 2=1+1 Cosut > Cosbi
==
DIED)
/
Komut Komwt Komust >
7=0+1
o = )
Tapaxans Tapaxanst Taparxanst
Puc. 5.1

DTOT PUCYHOK, OUYEBHUJIHO, JIA€T BO3MOXKHOCTh OXBaTHUTh
BCE PEIICHUE «EIUHBIM B3TJISIOM» M JIOCTUYhL HE TOJILKO JIO-
KaJIbHOTO, HO W TJI00aIhbHOTO (MHTErPajbHOTO0) TTOHUMAHUS
pereHusl.

3ameuanue. J[10O0MBITHO, UYTO anreOpandecKuii MOaX0.
K PEIICHUIO ATOW 3a/1a4yl BBI3BIBAET JOIOJIHUTEIBHBIE TPYI-
HOCTH y CJIa0BIX YYEHUKOB (OOBIYHO CTPEMSIINXCS BCE TCK-
CTOBBIE 33J]a4uM pelIaTb UMEHHO alreOpanvecku) M, B3SATHIH
cam 1o cebe, He CIMIIKOM CIOCcOOCTBYeT moHuMaHuto. [Ipu
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TaKOM IOJIXOJIE BCE CBOJUTCS K PELICHUIO CUCeMbl U3 08)YX
VPASHEHUll ¢ mpems HeUu38eCmHbIMU, YTO CTABUT HEKOTOPBIX
YYEHUKOB B TYIIHK.

HeiicTBuTenpHO, mycTh s — quciio Cos, kK — uncio Kotos,
t — ymcino Tapakanos. Torna nMeem U3 yCcaoBUH 3aJa4u:

stk+t—2=¢t
stk+t—7=s,

OTKy/a
s+k=2; *)
k+t=7. (**)

Tenepb HykHO el1e cO00pa3uTh, UTO Mbl UWEM peuileHue
6 HAMYPANTbHLIX YUCAAX, & HA MHOYKECTBE HAaTypaJIbHbIX YHCEI
ypaBHeHue (*) umMeeT eIMHCTBEHHOE PeIICHUE:

s=1,k=1.
Otcrona u u3 (**) moyvaem ¢ = 6. TeM caMbIM IPUXOIUM
K OKOHYATEIIbHOMY OTBETY:
s+k+t=28.

B03M0HO, 4TO /151 BCEOOIIEro paclIupeHus: Kpyrosopa
pa3bop anredpanyeckoro pemeHus (mocie 03HAKOMIICHUS C
TCOMETPHUUECKUM) TOXKE OYET MOJIC3CH.

3anaua 2. baba-fea 3a6ena cebe CKa30UHbIX HCUBOMHDBIX.
Bce, kpome mpex, — Myopuie Tapaxanul,; éce kpome cemu, —
Bonwebnvie Cogvl; ocmanvhvie — Hesozmymumovle Komul u
Jlemyuue Motuu. CKonibko 6ce20 CKA30YHBIX HCUBOMHBIX 3d-
eena baba-AHea?

Pemenue. Cwm. puc. 5.2.
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O O

Coau Coatt Cosu

©

3=1+1+1
- >
Mosuuu Mesuuu Meuuu
O O O
Komu Komut Koma
7= 4]+
O ==
Tapaxans Tapaxanu Tapaxanu
Puc. 5.2
Jlureparypa

[1] Koznoea E.I'. Ckazku u monckazku. — M.: MIJHMO,
2004. — 165 c.

[2] Jlokmuu A.A. JIaBpoBa H.H. Tpu noaxona K pemieHnto Tek-
CTOBBIX (CIOKETHBIX) 3a/1a4 // TeHIeHInn pa3BUTHUS HAyKH U 0Opa-
3oBaHus, 2024, Ne 108 (dpespansb, u. 1), c. 174—-178.

34



§ 6. JIy4ymiue u Xyammue y4eHUKH

Ceifgac, pa3dupasi 0JJHy HE COBCEM CTaHAAPTHYIO 3a/1a4y,
MBI CHOBa YBHUJIUM, YTO OT CTIOCO0a BU3yalIM3alllK JaHHBIX 3a-
BHUCUT rJIy6I/IHa IIOHUMAaHUA HaﬁI[CHHOFO pemeHI/m 3a1a4Yu.
Hrak,

3agaua (cm. [1]). M3 6cex yuenuxos wKovbl MOAbKO
Mawa, Ilawa u Bacsa He 6x005m 0OHOBPEMEHHO 8 COCMAS
40 nyuwux yuenuxos u 39 xyowux yuyenuxog. CKOIbKO 6ceco
VUEeHUKos 6 wikoze?

Pemenne Ne 1. ITycte A — MHOXKECTBO U3 COpOKa Jyd-
WX YYEHUKOB, B — MHOXeCTBO U3 39 XyIIIUX YYEHUKOB.
Mg OyiemM BCTIONb30BaTh OYKBY 7 ISl 0003HAYEHUS YUCIICH-
HOCTU MHOeCTB. Takum 00pazom:

n(A)=40; n(B)=39. *)
3ameuanue. O6nvenunenne AUB mpencraBnser coOoit
MHOXKECTBO 6CeX YYEHUKOB IMKOJBI. HUKakux «CpemHux»
YYEHUKOB, HE BXOJASANMX HU B A, HU B B, cymiecTBoBath He

MOXeT. JIeCTBUTEIBHO, U3 YCIOBHS SICHO, YTO IIEPECEUCHUE
MHOecTB A n B HemycTo (cM. puc. 6.1), oTKyna u ciaemyer

Puc. 6.1

C/ICIIAaHHOE YTBEPIKICHUE.
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Takum 00pa3oMm, Hac WHTEPECYeT UMEHHO YMCIECHHOCTH
MHO)kecTBa AUB.

ITo popmyrie BKITFOUCHUH ¥ UCKITIOYCHUH UMEeM:
n(AUB) =n(A) + n(B) — n(ANB),

OTKy1a ¢ yueToM (*) momydaem

n(AUB) =79 —n(ANB). (**)
Hanee, u3 ycnoBus 3aj1auu SICHO, YTO
n(AUB) =3 + n(ANB). (*¥**)
CkunagpiBas cooTHommenus (**) u (***), nerko momydyaem
OTBET:
n(AUB) = (79 +3)/2 = 41. (HHHF)

OTeer: Bcero B mkoje 41 yyeHuk.

3ameuanue. [loCTUrHYTO€ HaMU TOHUMAaHUE — YHCTO
nokanbHOe. Kakaplid mar nprBeeHHOTO PEIICHHS JIOTHYCH,
MIO3TOMY NPUXOOUMCS BEPUTH, YTO MOTYUCHHBIN Pe3yIbTaT —
npaBWwibHbIA. CMyIIaeT, 0IHAKO, CIeayroliee O00CTOsATENb-
ctBo. Eciin no6asute k Mare, ITame u Bace eme Karro, To
BMecTO (***%) momyynm cTpaHHOE COOTHOULICHUE:

n(AUB) = (79 +4)/2 =41,5.
Kaxk Ttakoe moxet ObITh?

Pemenue Ne 2. Cum. puc. 6.2.

nyuuine (40)

xyouue (39)

Puc. 6.2
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Pemenue, npencraBieHHoe Ha puc. 6.2, 1aeT HaM BO3-
MO>KHOCTh OXBaTHTh BCIO CUTYAIIMIO B IIEJIOM; IIPU STOM CTa-
HOBUTCS IOHSTHO, 4TO A00aBiuarh k Mamme, Ilame u Bace
HOBBIX YUYCHHKOB, HE BXOJSIIMX B TEPECEYCHHUE MHOMKECTB
A u B, MOXXHO TOJBKO Mapamu, MO3TOMY MapajoKc, MpUBe-
JeHHBIN Tociie pemrenus Ne 1, moirydaer cBoe 00bsiCHEHHE.

Jlutepatypa
[1] Jlokmua A.A., baxtuna O.B., baxtun M.M. Jluarpammsl
Oiinepa B anementapHoil matematuke. — M.: MAKC TIlpecc,
2022. — 96 c.
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§ 7. 3apa4a, B KOTOpOii HEBO3MOKHO
MO/ eJIMpPOBaHNE

He Tak-To nmpocTo HaiiTH (HE OTHOCSIIYIOCS K YHCTOMH JIO-
TMKE) CIOKETHO-TEKCTOBYIO 3a/1ady, B KOTOPOH MOJEINpPOBa-
HUE (HU TeOMETPUYECKOe, HU allre0pandeckoe) He IOMOraerT.
I'oBops 0 MOzteTMpPOBaHUH, 5 ITOIPA3yMEBal0 TaKylo nepedop-
MYJHUPOBKY 3a/1a41, IPU KOTOPOI MPOUCXOANUT OTOpachIBaHUE
OosbII0ro 00BeMa HeCYIIeCTBEHHON HH(POPMALIUH U OT YCIIO-
BHUS OCTAe€TCS TOJIBKO «KOCTSIK», OTPAYKAIOIUI OCHOBHYIO
CYTb.

N300paxeHne KHUBBIX CYIIECTB U UX MHOXKECTB B BUJE
TPEYyroJbHUKOB, KBaJIPATUKOB, OTPE3KOB WU KpyroB Jilnepa,
a Takke B BHUJIE OyKB JIATUHCKOTO anaBUTa U T.J. — BCE 3TO
MIPUEMBI, KOTOPbIE IPUMEHSFOTCS IPU MOJEIUPOBAHUU.

3aMeTnM, KCTaTH, YTO PUCYHOK K 3aja4ye u3 naparpada 3
(3amaua po nemepy Anu-babbr) yxe He O4eHb XOUETCS Ha3bI-
BaTh MOJIEJIbI0 — HA HEM OCHOBHOM YYacCTBYIOUIWHU B 3a7a4e
00BeKT (00YOHOK C YETHIPbMSI ABIPKAMH ) H300paXKEH «B HATY-
paNbHOM BHUIE», €CIM CMOTPETh Ha HETrO CBepXy. Bmpouewm,
pacrioyio’keHue ceneIoK (BBepX M BHU3 TOJIOBOM) HA 3TOM PH-
CyHKe 0003HAu€HO IUII0CAaMU U MUHYCaMH, TaK 4TO, CKPers
cepjlie, corjiacuMcs cuuTaTh puc. 3.1 Mozaenbo.

B cienyromeit yiMBUTEIbHOM 3a/1a4€ HUKAKOE MOAEIUPO-
BaHME (B YIIOMSHYTOM BBIIIIE CMbICIIE) HE TIOMOTaeT.

3agauva (cMm. [1]). Janor nenpasunvnvie uawieunvie ecvi
(He ypagHoGeuieHHble U C NAe4aMU PA3HOU ONUHbL), MEULOK
C 3010MbIM NECKOM U NpasuivHas aups eecom 6 1 ke. Tpeby-
emcs mouHo omeecums 1 K2 30710mo20 necka.
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Pemenne. Cum. puc. 7.1.

A) B
olapeine
[—=

Puc. 7.1

Korpa 3putenbHas onopa HpeAcTaBisieT co00i MoJenb
(B KOTOpOI HEHYXHasi, MeIlIaroNast ”HpopManus yxe oropo-
II€HA), PeUIaTh 3a/1a4y OOBIYHO CTAHOBUTCS HAMHOTO JIETUe.
Ho 371ech MbI UMeeM 7710 HE ¢ MOJIEIIbIO, & C «HATYPaIbHBIM»
n3o0paxxeHneM aeicTBuil. Kak noragatbecs, 4To B OJIOKEHUU
B) rupio Hy>kHO TPOCTO-HANIPOCTO YOpaTh U OOJIbIIE €€ HE HC-
1oib30BatTh? st 3TOr0, HECOMHEHHO, HY)HO o3apenue. Ko-
TOpPOE B JAHHOM ClIy4ae PaBHOCUJIBHO MHTErpaJIbHOMY (TJI0-
6aIbHOMY) TOHMMAHHUIO.

Jlurepatypa

[1] KoznoBa E.I'. Cka3ku u moackazku. — M.: MIIHMO,
2004. — 165 c.
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§ 8. CrpanHble MBIIIKA U ITHYKHA [ 1]

ens aToro maparpada — pa3o0paTbCs B TOM, TIPH PEIICHAN
KaKoeo umMenHo Kilacca CI0KETHO-TEKCTOBBIX 3ajiay anredpanye-
CKHUIl METOJT TOJKEH B HAYAITBHOM IIKOJIEC YCTYNaTh MECTO apud-
METHYECKOMY METOLY.

C ToukM 3peHus memarora, apuPMeTHISCKHH METO XOPOII
TEM, 4YTO OH OJHOBPEMEHHO aKTHBH3UPYET M HarjsIHO-00pa3-
HOE MBIIUICHHE YYECHHKA, U €ro JOTHWKY, GOpMUPYs Y JHeTel
IIOHMMaHHE COOBITHH, OIMCBHIBAEMBIX B CIOKETE 3ajaun. Aireo-
paudeckuil MeTo i OOBIYHO OBICTpPEE BEJET K IIeNIM, HO B 3HAYH-
TEJIPHO MEHBIIICH CTEIEHU HAlCJICH Ha Pa3BUTHE MBIILICHHUS
B IIMPOKOM CMBICJIE 3TOTO CJIOBA.

Pemass 3amady apudMeTHUECKUM CIIOCOOOM, MIIaAIINN
IIKOJIbHUK, KaK IMpaBuJIo, OICpHUPYET UMCHOBAHHBIMU YUCJIaMU,
YTO COOTBETCTBYET HanboOJee PA3BUTOMY y HETO THITYy MBIIILIC-
HUS — HATJBITHO-00pa3HOMY.

B T0 e BpeMs peleHue 3a1a4d anreOpandecKuM crrocodoom
00bI9HO (HO HE Bceraal) MUHUMHU3HUPYET Harpy3Ky Ha HarjIsIHO-
oOpa3HOoe MbIlIeHHe peOeHKa, pelIeHHe TEKCTOBOH 3alavu
B OCHOBHOM CBOJHMTCS K OIIEPHPOBAHMIO CHMBOJaMH. HaydnTh
pebeHKa TakoMy OTNIEpUPOBAHUIO, O€3yCIOBHO, BaxHO. OHAKO,
3/1eCh UMEIOTCS «IIOABOIHBIC KaMHM». J[e70 B TOM, 4TO npu pe-
UleHUuY HeKOMOopbIX 3a0ay, y 0emeti NPOUCXOOUM ympama HOHU-
MAHUsL CMbICIA NPOU3BOOUMBIX UMU MAMEMAMUYECKUX Oeli-
CWIGML?, u 3a0aya nepecmaent 6blNOJIHAMb CBOI0 pA368UBAIOWYIO
@yuxyuio, npespawaemcs 6 pymuHuvli «npumepy. PaccMotpum
B 3TO CBSI3W JIBE 3a/la4M, MpeaJiaraBliriecs TPETheKIaCCHUKAM,
oOyuasmmMces 1o cucteme JL.I'. [lerepcon.

40



3anaua A. Mouuxa u nmuuxa (uepyuweunvie) mecme Cmosim
10 pybneu. 5 moiuex u 6 nmuuex cmosm 56 pyoaeu. Ckoabko
CMOSIM MbIUKA U NIMUYKA RO OMOeNbHOCIU?

Pemenne Ne 1 (apugpmemuuecxoe)

1) CKONBbKO KOMILJIEKTOB MIPYLIEK (MBILIKA IUTIOC NTHYKA)
MO>KHO COCTaBHUTb U3 5 MBIIIEK U 6 NTHUEK? 5 KOMNIEKMOB.

2) CKOJIBKO CTOAT 3TH 5 KOMIUIEKTOB urpyuek? 5-10 =
50 (py6.).

3) CxonbKo nTHYEK ocTaHeTcs: O6e3 Mbliiek? Ooxa.

4) Cxonbko crout 1 ntuuka? 56 — 50 = 6 (pyo.).

5) Cxonbko cTouT oxHa Mbika? 10— 6 =4 (pyo.).

OTBeT: MBITIIKA CTOUT 4 pyOJIst, ITHYKA CTOUT 6 pyOmeit.

3ameuanue. OTo pemreHue, O€3yCIOBHO, OINMMpacTCs Ha
HarsHO-00pa3Hoe MBIIUICHHE peOeHKa. 3ajaaJa Jerkas, u J10-
MIOJIHUTENbHAS BU3YaIH3allisl B BHJIE TEOMETPUYECKON MOJIEIH,
Ha KOTOPOHM MBIIIKH ¥ NTHYKH M300paXkalluch ObI, HANPUMED,
KpYy’KOYKaMH M KBaJIpaTHKaMH, 3/IeCh He Hy>KHA. J[eTsM BoiHe
JOCTaTOYHO TEX MBICIICHHBIX 06pa3013, KOTOpPbBIMU OHHU ONCPU-
PYIOT, pelas 3aj1auy «Io BOIPOCaM.

Pemenne Ne 2 (ancebpauueckoe). Ilycts x — L1ieHa MBILIKH,
y— nieHa ntuuku. Toraa cucremMa u3 IBYX ypaBHEHHH, COOTBET-
CTByIOIAs 3a7aue A, N0oJKHA Obuia OBl COJIEpKaTh UMECHOBAH-
HBIE BEJIMYHUHBI 1 UMETh BUI

x +y=10 (py6.), 5x+ 6y =56 (py6.) ™)
DakTHYECKH K€, MaTeMaTHIeCKHe IpeoOpa3oBaHusI OOBITHO

MPOBOJST HAJ[ CUCTEMOM, B KOTOPOW MMEHa BEJIMYMH OITyCKa-
I0TCS; B JAHHOM CIIy4dae — HaJl CUCTeMOM

x+y=10, 5x+ 6y=>56. (**)

YMHOXast IepBO€ ypaBHEHUE CUCTEMBbI (**) Ha 5 U BeIYUTAS
€ro M3 BTOPOTO, MollyyaeM y = 6, a 3aTeM W3 IMEepBOTO ypaB-
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HCHUS HAXOJUM X = 4. Tenepb B OTBCTC UMCHA BCJIIMYHH BCIIO-
MHHAKOT:

OTBeT: MBITIIKA CTOUT 4 pyOJIsl, ITHYKA CTOUT 6 pyOmeit.

3aMeTuM, 4TO JACHCTBUS MPHU PEUICHUH anreOpandecKon cu-
cTeMHI (*), B CYITHOCTH, T€ KE, YTO U MPHU PEUICHUH ITOH 3a/1a9u
apupmeTnieckuM crocobom. Kak moxka3piBaeT OMbIT, IETH B CO-
CTOSIHUU OOBSCHUTH CMBICI KaXXJOTO TMPeoOpa3oBaHUs B MPO-
Iecce pemieHusT cUCTeMbl (*) Ha S3bIKEe HATJSIHBIX 00pa3oB.
B pesynbraTte penieHue, MONy4eHHOE alreOpanvdeckuM CIIOCO-
OOM, CITOCOOCTBYET 3aKpeIUICHHIO W YIOPSAOUYCHHUIO 3HAHHA,
CITy’KUT CBSI3YIOLIMM 3BEHOM MEXKIy HarJsiIHO-00pa3HbIM U a0-
CTPaKTHBIM (CHMBOJIBHBIM ) MBITILICHUEM, YTITyOJIseT UHTEeTpalhb-
HOE ITOHMMaHHue 3aJa4H.

PaccmoTpuM Temepb Ipyryl0 H3BECTHYIO 3amady (cM.,
Hampumep, [2]).

3amaua B. [lecamb moluiex u nmuuex (MMu¥Ku u MolUKU
Hacmoswue, He uepyuteynvle) cveau 56 zepen. Kasicoas mviuxa
cvena J 3epen, a kanxcoas nmuuka — 6 3eper. CKoIbKo ObL10 Mbl-
WeK U CKOIbKO nmuyex?

Pemenne Ne 1 (apugpmemuuecroe)

1) Ecnu O nTHYEK HE OBLTO COBCEM, a OBUIH TOJIBKO OJHHU
MBIIIKH, CKOJIBKO 3epeH OHH CMOTIIH OBbI checTh? 5-10 = 50 (3e-

peH).
2) CKOIBKO OCTAIOCH OBl HE ChENIEHHBIX 3epeH? 56 — 50 =
6 (3epetn).

3) CxombKO MBIIIEK HY>KHO MPEBPATUTHh B MTHYEK, YTOOBI
BCE 3epHa ObLIM ChENEHbI? 6 Mbllek npeepawjaem 8 Nmudex, Ko-
mopbuie doedarom ocmasuiuecs 6 3epeH.

4) Ckonbko octanochk Mblek? 10— 6 = 4 (mbiuwku).

OTBeT: 4 MBIIIKH, 6 ITHYEK.
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3ameuanue. Mtak, Mbl BUIUM, 4TO Yy 3a7auu b cymiecTByer
[IPOCTOE aPUPMETHUYECKOE PEIICHUE, YCIEIIHO MPHUBOISINEE
K HHTETPATbHOMY TIOHUMAaHHIO.

[MocMoTpuM Terieph, 4TO HaM MPENOHECET alreOpanyecKuit
MOAXOI,.

Pemenne Ne 2 (areebpauyecxoe). IlyCTh X — YHCIIO MBIIIIEK,
y — uncno nrudek. CoCTaBisieM COOTBETCTBYIOIIYIO 3a1aue b
CHCTEMY YPaBHEHH, COIEPIKAIINX MMECHOBAHHBIC BETUUMHBI:

x +y =10 (kuBOTHBIX), Sx + 6y =56 (3epeH). (*¥**)

Ormyckasi UMeHa BENMMYMH (eCIM TOBOPUTH OoJiee aKKypaTHO
— obe3pa3mepusas TOJIYYEHHBIE yPaBHEHUS), NIPUXOAUM K
cucreme

xty=10, 5x+ 6y=>56. (FHEH)
Pemas ee, momywqaem: x =4,y = 6.
OT1BeT: 4 MBIIIKH, 6 ITHYEK.

Cucrema (****) (opmanpHO coBmamaer ¢ cucreMoit (**)
Y pelraercs TeM JKe CIocoboMm, uro u cucrema (**). OmHako
JICTH, PELIMB CHayaja 3agady A ajareOpanveckuM CrocoOom
U IaB CBOEMY PECIICHUIO MPABUIBHOE HCTOJKOBAHUE HA SI3BIKE
HarJISAIHBIX 00pa30B, B MPUHIIMIIE HE CMOTYT OOBSICHUTH CMBICI
AHAIIOTUYHBIX MIPe00pa3oBaHuil cucTeMbl (¥**) (Mim, 4T0 TO *XKe
camoe, cucteMbl (****)). Hexoropsie roBopsT Tak: «HyxHO
B3STh MSTh KOMITJICKTOB JKUBOTHBIX U BBIYECTh MX U3 56 3epeH. ..»
IHpuuuna 3ampyounenuii, ouesuUoOHo, 6 MOM, YMO YPAGHEHUs.
cucmemsl (***), ¢ omauuue om cucmemst (*), codepacam
BEUYUHDBL PAZHBIX HAUMEHOBAHUIL.

U 3710 3HaumuT, yTo anredpanyeckoe peumeHue 3agadu b B
JyYIIeM ciIydae MPUBOAUT HAc (M JeTe, M B3POCIBIX) K
JIOKaJIbHOMY TIOHUMaHHuI0. MBI @epum, 4TO TIpaBHiia anreOpbl
HaJeXHBl, HO MaTeMaTHYeCKHE MAEHCTBHS, KOTOPBIE MBI

IIPOU3BOAMM HAJl ypaB-
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HEHUSIMHU CUCTEeMBI (****) noanocmuio nuwenvl ¢huzuueckozo

cmblcaa.

Bosnukaromas 371ech CUTyals TyOOKO HETpUBHATbHA
U TpedyeT ocMbIciieHus1. DaKTHUSCKU Peub HICT O TOM, YTO all-
reOpanueckas MOJIENb 3a/1a4l 00JiaZlaeT CBOMCTBaMH, KOTOPbBIS
He 00BSICHUMBI Ha SI3BIKE HATJISTHBIX 00pa3oB.

Wtak, MBI C yauBiIeHHeM oOHapy>KMBacM, 4To anredpande-
CKHUH MOJXO0 K TEKCTOBBIM 3a/1adaM ObIBa€T MHOT/AA MCKIIIOYH-
TENBbHO TOJE3eH JJs TOHUMaHMs (M Jake He3aMeHUM), a UHO-
rzia — CKOpee BPeJIeH, YeM TI0JIE3EH.

Jluteparypa

[1] Jlokmmu A.A., UBanoBa E.A. MaremaTtndeckass CMeECh.
Nzn. 3. — M.: MAKC Ilpecc, 2016. — 124 c.

[2] Koznosa E.I'. Cka3zku u moackazku. — M.: MIIHMO,
2004. — 165 c.
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§ 9. 3ak0unTeILHBIE 3aMeYAHUS

9.1. B 3TOM, COBCEM MaJICHbKOM, 3aKJIIOUUTEIHLHOM apa-
rpade s Xo4y paccka3zaTh O TOM, HACKOJIBKO BaYKHO ISl y4UH-
Tenst (M BooOIIe — Jr000ro mpernoaaBaresisi) o0iagaTh rio-
OanbHBIM TOHMMAHHEM MarepHaia, KOTOPbIi OH HW3jaraer
YUCHHKAM.

S1 UCX0Ky U3 TOTO, UTO HA MJICATLHOM YPOKE JIOJDKHA BO3-
HUKaTh ocobas atMmocdepa, Korma Bech KIAacC M YYHUTEIhb
MpPEACTABISIOT OO0 Kak Obl edunoe yenoe. s 3TOro y4u-
TCJIb JOJDKCH HE IMMPOCTO BJIAJACTh MaTC€pUalioM, HO ITIOHUMATb
B3aUMOCB3U pPa3JIMYHbIX Pa3/CsioB U T.I. NubiMu CJIOBaMU,
JIOJDKEH MIOHUMATh CBO MPeAMET I00aIbHO (MHTETPAIBHO).

HenocraTtoyno mpocto A0kazaTh Kakylo-HHOYIb MaTeMa-
TUYCECKYIO JICMMY, BAXXHO O6'I)5[CHI/ITI), Ha 4TO OHAa II0XO0XKa,
HeNb3sl M 0e3 Hee OOOHTHCH, TIE B HEH 3aKIIOYEHa «U3I0-
MHUHKa», KaK 3TOT pe3yJbTaT HHTEPIPETUPYETCS, HAIIPUMeED,
B Ouostoruw, u T.11. Bce 3TH TOMOTHUTEIBHBIC U HE00s3aTelb-
HbIE CBEICHUS, MOSCHEHMS W 3aMEYaHHs HA CaMoM Jefe
KpaiiHe BaxkHbl. MMeHHO Omnarojapst uM (3TUM DKCKypcam
B CTOPOHY) Y YYE€HHKA BO3HHKaeT Ooyiee rrybOKoe MOHUMA-
HUE MpeaMeTa. 3amedy, KCTaTH, 9TO TaKOTo POja yCTHBIN U3-
6]:1TO‘IHBII>1 MaTcpual HCBO3MOXKHO B HY?>KHOM KOJIMYCCTBEC I10-
MECTHUTh B Y4EOHUK, T.K. B pe3yJibTaTe YIeOHUK cIemascs Obl
MOTIPOCTY HEYUTAOETHHBIM.

9.2. Bort emie TeMa, KoTopas Kak Obl camMa cOO0O0M BCIITbLIA
«T10 X0y J1eay. 3puTelibHask Oropa — OHa BCET/Ia Hy>KHA JUIS
0oJiee MOJIHOTO | TIIyOOKOTO MOHUMAaHMs MaTepuaia JIo0oi
MIPUPOIBI?
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51 BcnoMuHa0 OAMH JAaBHUM 3MM30]1 (CBUAETEIEM KOTO-
poMy st ObLJT), HE UMEIOIINN HUKAKOI'0 OTHOIICHUS K MaTeMa-
THKe. MO# NIKOJNBHBIN YUUTENh INTEPATYPhl U UCTOpUH AHA-
Tonui SIKOOCOH CKazal Kak-TO pa3 Ioclie ypoKa MPUMEPHO
cienytouiee (nepenato cmbici): «Ecim, unras kakyro-HUOY b
XY/JI0’)KECTBEHHYIO BEIllb, BBl HE BUJIUTE T'€POEB CBOUM MBIC-
JICHHBIM B30pOM, TO 3TO 3HAYMUT, YTO Bbl €IS HC HAYYHUIIHUCH
gutatb». Jleno Owwuio, ckopee Bcero, B 1966 romy, B 8-m
KJ1acce.

DTOT BPE3aBIIMICS B MOKO MaMATh 3IH307 MOPA3UTEb-
HbBIM 00pa3oM accoruupyercs ¢ HaOII0JeHUEM Henpo-
ounonora Cranuciaca [leana, BHepBbIE OMYyOJMKOBaHHBIM
B 2020 roxy:

«Hedasno nawa nabopamopus noxryyuna paspeuierue Ha
nposederue Opy20eo0 cMeno2o dKcnepumenma. Mol xomenu
yeudemn, Kax UMEeHHO Qopmupyemcs cucmema Onsl YmeHus
y pebenxa. C 3moil yenvio Kadxcovie 08a Mecsayd, HA4UHAs
¢ OKOHYAHUsL 0EMCKO20 cadd u 00 OKOHYAHUS Nep802o Klaccd,
Mbl NpUSIAWATU 8 HAWL YEHMP GU3YANU3AYUU MO320 OOHUX
u mex dice demeil. Pezyismamul npeg3ouwinu 6ce 0XCUOAHUSL.
<...> peakyusi Ha IUYa 8 NPABOM NOJYULAPUU YCUTUBANACD
npAMO NPONOPYUOHATLHO ckopocmu umenus» (cM. Jlean C.
Kax mb1 yaumces. — M.: Dkemo, 2021, c. 165).

9.3. Ewte oj1Ha TemMa, KOTOPYIO S XOUY 3/1ECh KOPOTKO KOC-
HYTBCSl, — 3TO B3aUMOCBS3b IOHMMaHHs, CBOOOJBI BOJH
u UckyccrBenHoro MHTemexra.

MHe KaxeTcsl, UTO C TeUEHUEM BpPEMEHU COOJIa3H Iepe-
CTaTh JyMaTh CAMOCTOSITENILHO, TIEPETIOKUB ITY O0S3aHHOCTD
Ha U, Gynet TonbKO BO3pacTarTh.
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BoT ¢ kakoii cutyarueit Mbl MOKEM CTOJIKHYThCSI B OT/Ia-
JICHHOM THUIMOTETUYECKOM OYAyIIeM: YeIOBEYECKHH MO3T
¢ MiafeHyecTBa narerpuposan ¢ MN. B pe3yapTare camo mo-
HATHE «IIOHUMaHWE» JAENIaeTCS Pa3MBITBIM — HEBO3MOXKHO
OTIpeAeNuTh, MOHUMAET JIM YEJIOBEK TO, YTO IMPOU3HOCUT
BCJIYX, HJTM BCETO JIMIIb BOCIIPOU3BOIUT CBEIICHHS, COOOIIICH-
Hele emy U (koToperii 6epet Ha ceOs QyHKIMU aTpodupo-
BAHHOTO ITOJCO3HAHUA).

MOXHO NpecTaBUTh ce0e U HHYIO CUTYAIHIO, KOTa BO3-
MOKHOCTh JyMaTh CAMOCTOSITETILHO OCTAeTCsI 32 YEIIOBEKOM,
HO JIJIs ee peanu3anuu Tpedyercs ycuire cBOOOIHON BOJIH.
[Toka uTO 3TO — TeMBbl s (PAaHTACTUUECKUX POMAHOB, OJI-
Hako Oyayliee HaCTyMaeT C HEBEPOSATHON CKOPOCTBIO. ..
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