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Yto Takoe apudmerura?

B.JI.IlacrepHak mnwmcajs, 4YTO «3aroTOBJIEHHBIE HEOKUIAHHOCTHU
cKkyuHee apudMeTHUECKHUX 3amau». Mpesa, 6yaTro apudMeTudecKue 3a-
Iauuy — obpaselr] CKYYHOCTH, He cJydaiiHa: MHOTOUMCJIEHHBLIEe COOPHIU-
KM MX IOJHBI OTYIJIAKINUX YIPAKHEHWN B IPUMEHEHUU 3apamee
3aTOTOBJIEHHBIX PEIleIITOB, He IMPeAIoaaramIlneM HU YMCTBEHHBLIX YCH-
Juii, HU KaKoro-JImbo MHTepeca K OOCYKIaeMbIM BompocaM (M K UX
oTBETaMm).

IIpocreiimium myTeM u306exaTh 9TON HYAHON IIOTepH BpPEeMEHH,
BO BpeMsI KOTOPOro, Kak rosopus MasiKOBCKHUIl, «Belb pacTeT ue-
JIOBEK — TJIYII W IIOKOPEH», ABJAETCS IMOJHAasS OTMeHa apuMeTUKHu
B ImIKoJie (4 «eXeCeKYHIHO M3BJIEKATh KBaIpPaTHBIA KOpeHb», Kak
IIPOJOJI’KUJI CBOIO MBICJIb MasiKOBCKUI, MOT OB 1 KOMIIBIOTED).

IlpennmaraemMas KHH)KKa 3alllUIAaeT OPYroidl OyTh — apudmeTuue-
CKMe 3a7lauy TasiT OrPOMHBIE BOSMOYKHOCTH [JIS TOTO, YTOOBI HAYUYUTH
PelIaInuX UX IIKOJIbHUKOB CAMOCMOLMeabHO 0ymamb, aHATIU3UDY S
HeoueBUAHLIEC KM3HEHHBIE CUTYalluU, IPUXOAA K NOHUMAHUK TIePBO-
MPUYWH PAa3HBIX SABJICHUN NPUPOALI W KUBHU (a TaKKe K OueHKe
BO3MOJKHBIX IIOCJEACTBUUA HNPUHUMAEMBIX PEIIeHNH).

Hemo B ToM, 4UTO 3a OHHON M TOH Ke (M [OalKe WHOTAA IIPO-
CTOI1) MaTeMaTUUYeCKO! IITPOIeAyPON CKPBIBAIOTCA IIOPOM COBEPIIIEHHO
pasHble JKU3HEHHbIE CHUTyalluu, U apuMeTHUeCKMe 3agaduu — IIpe-
KpacHBIII IyTh K YMEHHUIO B 9THUX CHUTyaIllUAX pas3buparbCs.

Bor pan takux 3amay (M3 mapbl IECSATKOB IIPUMEPOB CO CTPAHUIL
KHuru 21—23, mOCBAIIEHHBIX OJHON M TOM JKe IpoIemype):

— CKOJIBKO M3 TpeX s0JIOK OCTaHeTCs, €CJIH CheCTh OJHO M3 HUX?

— CKOJIBKO PacHujIOB AEeJAT OpeBHO Ha 3 uvacTu?

— Ha CKOJbKO umcjo OpaTrhbeB B TaHWHOII cemMbe OOJIbIIIE YMCJIA
cectep, ecau y Tanu ma 3 Opara 0oJbllle, ueM cecTep?

— CKOJIbKO COTEH JIeT Has3ajJ OCHOBAaH YHUBEPCUTET, KOTOPLIi Oy-
metr uepe3d 100 jer mpasgHOBATH CBOM TPEXCOTJIETHHUII IOOMIIEi?

TPyOHOCTH STUX YETHIPEX HECXOXKMUX BOIPOCOB COBCEM pAa3HBIE.
XoTaA BCe OHU PEIIAIOTCS «OAMHAKOBO», HOTaZaThCA 00 9TOM HEJETKO.
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He crany yToMaaTh dyuTaTeNnA APYTUMHU HJLIIOCTPAUAMEU (HOPMY-
apl 3 —1=2: B KHUre OH HalJeT U UX, U OECATKH Oojiee TPYTHBIX
apupmMeTnUecKUX 3amadu. ITU 3aTaUM, II0 MOEMY OIBLITY, Jerdye gaioT-
cAd OOIIKOJbHUKAM, UeM IIKOJLHUKAM, a INKOJIbHUKAM Jerde, ueM
CTYyIeHTaM, ITPEBOCXOASAIINM B 9TOM, BIPOUYEM, CBOMX IIPOGECCOPOB.

durapo HemapoM TOBOPHJ, UTO ero pabora TpebyeT e:KeTHEB-
HO «OOJILIIMX YMCTBEHHBIX YCHJIWI, UeM yIpaBjeHume u I'peHanoii,
u CeBusbeii BMecTe». TOUHO Tak Ke MPUBEIEHHBIC HUXKe apupMeTH-
yecKHMe 3aJauM ydyaT KyJa OOJIbIIIeMy, YeM CJIOKeHHe MATHU3HAUHBIX
YyuceJ CTOJOMKOM (MJIM UYeM TO BBIUMTAHUWE EeNWHUIILI U3 TPOUKH,
KOTOpOe peIllaeT NpUBEAeHHBIEe BhINIe 4 3amaumn).

W3 crakama ¢ KpacHBIM BHUHOM IIEePeIHJIMN JOXKKY B 00UKy c Oe-
JBIM BMHOM, a IIOTOM TaKyIO JOMKKY (IJIOXO IIepeMeIIaHHOI) CMecHu
mmepeauiu o0paTHO B cTakaH. Uero OoJibllle B pe3yJbTare: KPacHOTO
BMHaA B Oouke Oeyioro mau 6esioro B crakaHe kpacuoro? (Cm. c.25.)

B zakigioueHme mpuBeny ele APYrylo apudMeTHUECKVIO 3agady
(roe OOIIKOJBHUKK OOTOHAIOT HOOEJNeBCKUX JiaypeaToB, KaK s IIPO-
BepUJI SKCIEPUMEHTAJIBHO):

— KHIDKHBI 4YepBb IPOTPHI3 (Kpardyailmum IIyTeM) OT IepBOit
CTPaHUIIBI CTOSABIIIEr0 HA IIOJKe IepBoro Toma IIymikmHa 0 IIO-
cJaemHell CTPAHUIIBI CTOABIIErO PAAOM BTOpPOro. CTPaHUIIBI KayKIOTO
TOMAa COCTABJIAIOT (B TOJNINMUHY) 2 CAHTHUMETPa, a Kaskaas o0JIOMKKA —
2 munaumerpa. Kaxkoe paccTrosHue mporpbi3 4epBb?

OrBer B 9TOl 3amaue (4 mMumaaumerpal) CTONL HEOKHIAH, UTO PO-
OUTEJU PeIUBIINX ee MOITKOJbHUKOB HECIIOCOOHBI OOBLIUHO HU HaWTHU
ero, HM IMOHATHL (I TOCOBETOBAJ OBl 3aTPYAHUBIIEMYCS UYHUTATEJIO
HapHUCOBATh UePTEXK, KAK BBITVIAAAT COCEIHUE TOMA, CTOAIINE DPAIOM
Ha moJuke). [lekapT 3anmpeTHs B MaTeMaTHUKe UYePTEXKMU, UTOOBI CHAeJIaTh
MOoJ00HbBIE 3aJaUl HEeIOCTYITHBIMU.

XoTa mpepsaraemMas KHUJKKa afpecoBaHa He pelllarendaM 3anad,
a WX COCTaBUTEJAM, INMKOJbHUKHK (He OosdIlumecs NPONyCKaTb MH-
MO yinenn (Quiaocodcrue 0000IeHNA y:Ke MMOHATBHIX MMH OYEeBUIHBIX
IOBOZIOB) TOXK€ CYMEIOT €€ WCIOJIb30BaTh: 9Ta KHUIa YYUT pPasou-
paTbCcs B JKMBHU OOJIBINIE, YeM B XUTPOCILJIETEHUAX IICEBIOHAYUHON
6GOJITOBHU.

Hanwucasmuii aTy KHUTY MaTeMaTHK, Mol oren, Urops Bragumm-
poBuu ApuHoabn (1900—1948) Obln mepBHIM AOKTOPOM IIefaroruye-
ckux Hayk B CCCP um ujleHOM-KOppecHmoHAeHTOM AKageMuUu IIemaro-
TUUYECKUX HayK.

B roxg ero cmepTu MHe HUCIOJHMIOCHL 11 jieT, HO S HHUEMYy MaTe-
MaTUYEeCKOMY y HEro He Hay4YMWJCA: OH 00ydaJ MeHs CKOpee aJIbIIv-
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HU3MY ¥ JIO0BM K HAaJbHUM CTPAHCTBUAM, pe3ble 10 JepeBy U CTPO-
UTEJbCTBY INIAJallieil, PLIOHON JIOBJIE U JIBIJKAM.

A Korzma A meITaJca y3HaATh OT HEro, IOUYeMy B IIKOJE yuar,
0yATO IpouM3BeAeHVE MUHYyCa Ha MUHYC €CTh ILJIIOC, TO 3TOT YUEHUK
anrebparcra OMMu Hétep oTBeTuUs Tak: «BelllecTBeHHBIE UMCJA YIO-
BJIETBODAIOT aKCcHMOMaM KoJiblla (Hampumep, uto (a + b)c = ac + bc),
a ecqu OBl IpoM3BeNeHME MUHyCa HA MUHYC He OBLIO ILJIIOCOM, TO
aTa aKcuoMa AUCTPUOYTHUBHOCTU HapyLIajgach ObBI».

Sl HUKaxK He MOr IOHATH: a 3a4eM MHE HYKHO, YTOOBI BBIIIOJI-
HAAnCh akcuoMbl? C TexX IMOp s COXPAHSIO IIOJHOE HEIPUATHE BCEX
IeIYKTUBHO-aKCHOMATUYECKUX KAapPTE3UAHCKU-IeKaPTOBCKUX IIOCTPO-
eHNI KaK aHTUHAYyYHOII 6OJITOBHU, MHPOTHBOpPeUAalllell ecTeCTBEeHHO-
Hay4YHOMY IIOJXONIY, OCHOBAHHOMY Ha SKCIIEPUMEHTaX.

s ceba A moHAa mpaBuyio 3HAKOB (—):(—) = (4+) TOJBKO TOx
cuoycTd, pemasa Takyio 3amauy: «IIpuaue B ropome N 6ObLI ceromHs
B moJjgenb. Korma oH OGymer 3aBTpa?»

JJIuTebHOCTH CYTOK ¥ MECSIla ITO3BOJSAIOT JIETKO COO00OPasuTh,
YTO pasHuiia coctaBuT okKoysio 50 muHyT. Ho OymeT im mpuiaumsB Ha
50 MUHYT paHbIlle MOJYAHA WJIMN II03}KE €ro, MO3BOJIAET OIPEAEeIUTH
TOJIBKO IIPABUJIO 3HAKOB (€C/iM 3HAellb, UTO BpallleHue 3eMJIU NpO-
HCXOOUT «C 3alaZa Ha BOCTOK» M BOKPYT ocu, u BOKpyr CoJiHIA).

Apudmerrka — caMbIlii KOPOTKHUI IYTh K MOHMMAHUIO IIPUPOMIHI,
TaK KakK HMeeT [Oeji0 C CaMbIM{ IIPOCTBIMU, CaMbIMH (GyHIAMEH-
TAJbHBIMU 9KCIEePUMEHTAJIbHBIMU (haKTaMu (HAIpUMep, UTO IMePEecUéET
KaMHell «II0 CTPOKaM» U «II0 CTOJOIIaM» BCerjga IIPUBOAUT K OJTHOMY
pesyJbTary):

56666
6606806
6666

5+5+5=3+3+3+3+3.

IMeHHO 3TU JKCnepuMeHmaJabHble (AarKmb. W COCTABIAIOT 0a-
3y apu@MeTHKH (Ha3bIBaeMyio aJjrebpaumcraMu «HAO0pPOM aKCHOM»:
ab=ba u r.1. ).

CmocoOHOCTEL HAIlero Mo3ra K 0000ueHul0 TaKuxX HaOIomeHni
CpogHU BBEIpabOTKe YCJIOBHBIX pediekcoB IlaBmoBa y cobaxk. Hampu-
Mep, paspesas (Bciaen 3a sKam-iKaxkom Pycco) KBaapaT co CTOPOHOIM
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IUIMHBI a+b HaA YeThIpe IPAMOYIOJbLHMKA, MBI IIOJy4aeM HaYMHA0-
myo «6bmHOM HbloTOHaA» airebpbl apu(METUUECKYI0 TEOpPeMy

a? ba
ab b2
a b

(a+b)? = a®+2ab+ b2,

TaK 4YTO IIPDOCTBhIE apI/I(I)MeTI/I‘IeCKI/Ie 3a;[aq1/1—1<pa'rqaﬁmm71 IIyTb KO
BCceli MaTeMaTHUKe W KO BCeMy eCTeCTBO3HAHMUIO.

B.Hd.ApHoavo



§ 1. IloctamOoBKaA BOmpoOcCa

Apudpmernueckue 3amaum, €CJAU HUCKJIIOUUTh HMeEIOIHe XapaxKTep
MIPOCTHIX YIPa’KHEHUI B IPOW3BOJACTBE apu(pMeTUUYeCKUX IeHCTBUI,
IIPEeCcJeAyIOT NOBOJHHO PAa3HOOOpPA3HBLIE M IIPUTOM HE CJIMUIIKOM OIIpe-
nenéHuble Ieau. ViMeercsa B BHUIY M 3aKpeIlIeHUE TEOPETUYECKOTO
MaTepuajga Kypca apudMeTHUKM, W O3HAKOMJIEHHE C IIPOCTeHITHMU
3aBUCUMOCTAMU MEXKIY BeIWUYMHAMU, W TPEHUPOBKA COOOPaA3UTEIh-
HOCTH Yy4YaIllUXCsd, Pa3BUTHE Y HUX YMEHHUSA OPHUEHTHUPOBATHCSI BO BCE
6osiee u 06oJiee CIOKHBIX <«apu@MeTHUUECKUX cuTryanuax». OmHako
6oJiee TOYHO BTU IEeJM HHUKOTAA He (PUKCHPOBAJINCH, HOAOOpP U pac-
[IOJIOKEHME 3aJau OIPEHEJAIOTCS OO0 CUX IIOp B 3HAUUTENBHON Me-
pe ucTopuYecKO TpaauIiimeli: HeT HUKAKWX TBEPAO YCTaHOBJIEHHBIX
MIPUHIIAIIOB, KOTOPbI€ IIO3BOJIUIN OBI CYAUTH O TOM, UTO HMEHHO
IOJIKHO OBITH JOCTUTHYTO, B KaKOM IIOPSAAKEe, KAKOU CTEIeH! CJIOMK-
HOCTH 3aJauy MOJIKHBI PEINaThbCsd, KAKOBBI HOJMKHBI OBITH T€MATHUKA
u odopMieHHe 3aJadu, B KaKOH CBA3M OTU 3ahaYl JOJKHBI OBITH
C OPYrUMH YacTAMH Kypca MaTeMaTUKHU, KaKue TpeGoBaHUA CJeayeT
MPeIbABIATL K IMOAOOPY UMCJIOBBIX MaHHBIX W T. ..

ITo BceM 3TMM BOIpocaM B METOAUYECKOI JMTepaType MOYKHO
HAWTU [OBOJIbHO DPA3HOPEUMBBIE YKA3aHUA BEChbMa PAaCILIBIBUATOTO
XapaKTepa, B IIPAKTHUKE Ke IIPeloJaBaHMWsd BCTPEYaeTCs caMoe pas-
HoOOpasHoe paspellleHre STHUX BOIPOCOB KaK B IIporpaMMax, Tak
Y B COMEP;KaHUU COOTBETCTBYIOIUX YUYEOHBIX ITOCOOMIA.

V:ke B IOpPEBOJIIOIIMOHHOE BpeMs B cpele Hambojiee aKTHUBHBIX
W IIPOTPECCUBHBIX [esTejieli PYCCKOM HadYaJdbHOW M cpegHeil IIKO-
JIBI POCJIYM Y KPEIJIAd TeYeHUs, CTPEMUBIINECS OTPA3UTh B IIPAKTUKE
[IPEernoJaBaHWs Te TEeHIeHIUM K OOHOBJIEHUIO MaTepuala U MeTo-
IOB MIperoJaBaHUA, KOTOPbIEe ¢ HEOOXOAMMOCThIO BHITEKAJIU M3 UpPes-
BBIYAHHO OBICTPOTO KOJUUYECTBEHHOTO POCTA MAaTeMAaTUYECKUX IUC-
OUIJIMH ¥ PE3KOr0 YBeJUYEHHUS YAEeJIbHOrO Beca MaTeMaTUYEeCKUX
METOOB B COBPEMEHHOM ecTecTBO3HAHMU u TexHukKe. C ocobeHHOI
OCTPOTOII STH 3aJauM BO3HHUKAIOT IIepel], COBETCKOM IIMKOJIOH, MpU-
3BaHHOW, B HEBUAAHHBIX JOcCeJie MacIiTabax, OCYII[eCTBUTh HEOOXOIu-
MYIO AJS OBJIAJEHUS COBPEMEHHON HAYKON M TeXHUKOI IIOATOTOBKY
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pabOTHUKOB IIEPBOTO B MHUPE COIIMAJIMCTHUUYECKOro rocymapcrta. Ilis
COBETCKOM IIIKOJIbI, II09TOMY, COBEPIIIEHHO HETEePIMMO TaKoe II0JIO-
JKeHue, MpPU KOTOPOM KaK colep:kaHue, TaK MW MeTOAbl IIperoja-
BAHUA MaTeMaTUKU W, B UYACTHOCTU, OCHOBBI OCHOB — apu(pPMETHUKWU,
COXPAHSIOT eIlé CJedbl 3aCTBIBIIIUX W YCTAPEBIIUX CXE€M W TPamUIIUi
U He TMPUBEIEHBLI B JOCTATOYHO IOJIHOE€ M TOYHOE COOTBETCTBHE C IIO-
TpebHOCTSAMU coBpeMeHHOocTH. Ilojio:KeHue OCIOKHSAETCA eIfé TeM,
YTO KOHKPETHbIe YCJIOBUA O0YyUEHUS, er0 MAacCOBOCTb U YHU(PUKAIUI
TpeGyIoT 0COOEHHO OCTOPOKHOTO IIOAXOJa MHPU BHECEHUUW HE TOJIb-
KO 3HAUYUTEJbHBIX, HO JaKe U CPABHUTEJbHO HEOOJBIINX H3MeHe-
Huii. Ho mMeHHO MaccoBOCTL M YHHU(DUKAIIUS IPEHoJaBaHUA 00A3BI-
BAIOT IIPOM3BECTU TIIATEJbHBIA IIEPECMOTDP MaTepuajia ¢ TeM, UTOOHI,
0CBOOOAUBIIIKCH OT BCEro TOTO, YTO B HACTOSAINEee BpeMsA SABJISAET-
cAd UBJIUIITHUM 06ajjIacToM, 3aIllOJHUTH OCTAloIeecs BpeMs U MECTO
IeHCTBUTEJBHO HACYIIIHO HEOOXOAMMBIM MAaTepHUaoM, 6e3 KOTOPOTO
mpenojaBanue apudpmeruku OyaeT JUINb B OUYEHb HEMOJNHON Mepe
paspeliaTh CTOAINME Tepel HUM 3aJaumu.

Mgul mosBosimM cebe cocyiaThbCsA [OJIs CPaBHEHUsS Ha paspaboTaH-
HOCTh METOAUWKHU MperoJaBaHUA TaKUX IIPEIMeTOB, B KOTOPHIX Ha-
JUYMe WJIN OTCYTCTBME HYKHBIX HABLIKOB KOHCTATHPYETCS HE IIO
KOCBEHHBIM ITpU3HAKaM (HeJOCTAaTOUHAs IOATOTOBJIEHHOCTh K JaJIb-
HelilleMy 00y4YeHMI0, 0€CIIOMOII[HOCTh B PEIIeHUHN IIPAKTUYECKUX BO-
IIPOCOB), a HeIOoCPeACTBeHHO oueBuAHO. Ciofa OTHOCHUTCH, HAIIPU-
Mep, Oo0ydueHHe MY3LIKAJIbHOM TeXHWKe WJIM WHOCTPAHHOMY S3BLIKY.
3mech C Upe3BBIYAMHON TIMATEIbLHOCTHIO MOJOOPAHBI M COCTaBJIEHBI
YOpaKHEeHUsS CaMOro pPasJNuYHOrO THIIA, H3BECTHO, AJA Uero OHU
HYJKHBI, KaK UX HYXKHO JO3UPOBATh, YTO JOJIPKHO OBITH JOCTUTHYTO
B pesyiabrare. V3yueHBI YacTO BCTpPeUAmIUecs OIMUOKW U JedeKThI
UCTIOJHeHUA (UJIX — B cIydae OO0yUeHUSA A3BIKY — Je()eKThI IIPOU3HO-
IIIeHUsI, CJIOBOYIIOTPEOJeHUA U T.H. ) U IPUAYMAHBLI CIeIlHaJIbHbIE
yOpasKHeHUA IJd yCTpaHeHUsd s3Tux AedeKToB. JJoCTaTOUHO CPaBHUTH
J00ble OBa II0COOMSA, JIIOOLIEe JBa METOOUUECKUX PYKOBOACTBA IJIS
TOTO, YTOOBI yOEAMTHCS, UTO B STOM OTHOIIEHWMW apudmMeTura Ijae-
TéTCA B XBOCTE, XOTsS 3JeCh-TO M Hago Obl moTpeboBaTh HamboJiee
THIATEIbHOU W IPOAYMAaHHON METOAMUYECKON IeTaJn3alluu.

Urax, MBI cuMTaeM, YTO AJSA TOTO YTOOBI B CJIOKHBIIMUXCS Yy HAac
YCJIOBUAX NPABUJIBLHO MHOAOUTH K PAa3PEIIeHUI0 YaCcTHOTO BOIpPOca O
cozep:KkaHuu, (hopmMe M pacroyoKeHnn apupMeTHUECKUX 3amad, Heoo-
xoauMoO (YYUTHIBAsA BECh WMEIOIIUIICA B PACIOPSIKEHUU OIBITHBIN
MaTepuaJ W OOIHe 3amauyd MaTeMaTHUYeCKOM IIOATOTOBKM yYalldX-
cA COBETCKOM cpemHel IMKOJhI B COBPEMEHHBIX YCJOBUAX) YCTAHO-
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BUTb C [JOCTATOYHON IIOJHOTOM U OIPENeJIEHHOCTBHIO, KAKUE UMEHHO
yacmmuble yeau 00AXHbL Obimb 0OCMUZHYMbL 6 pe3ylbmame Coom-
eemcmaeyouiell pabomuvl YLawuxcsa Ha0 peuleHuem apu@memuieckKux
3adau.

HecmoTps HA TO, YTO TAKOM TE3UC MOYKET IIOKA3aTLCA TPIOU3MOM,
Ha Jejie, B KOHKDPETHOM IIPHUMEHEHHM K apu(MeTHYeCKOMY MaTepu-
ajgy, OH OKasbIBaeTCd OaJieKO He TPUBUAJBHBIM, TAK KakK II0J00HOIO
poja pabora, HaCKOJIBKO HaM H3BECTHO, y Hac ellé He ObLIa IIpoje-
JlaHa ¢ HeoOXOAuMOI TIaTeJabHOCTHI0. OTIeNbHBIE, «HE MPETEHIYIO-
IIve Ha MCUYEPIBIBAIONIYIO MOJHOTY» 9KCKYPCUU B 9Ty 00JIACTH IOUTHU
0eCII0JIe3HBI — 3[1eCh HYKHA HMEHHO <«IIPETEHAYIOIAd Ha IIOJHOTY»
pabora. ABTOp HacTOAIIeHd CTATbM He IIPEeTeHAyeT Ha IIPOM3BOACTBO
9TOM paboThl BO BCEM €€ 00BEMe (Za M BPAA JU CHUJIAMH OJHOTO
yeJioOBeKa MOXKET OBITh MOCTUTHYTA HYKHAas CTeleHb OO0BLEeKTHBHO-
cru). IMmeeTca B BUAY JUIIb 0oJjiee CKPOMHAA I€JIb — HAMETUTH Te
OCHOBHBIE IIOJIOJKEHUS, M3 KOTOPBIX, 0 MHEHWIO aBTOpPAa, CJEeIyeT
UCXOIUTh IIPKU OTOOPE M COCTABJIEHUHU 3a1ad II0 KypCcy apudMeTHKH,
B O0COOEHHOCTM HA MO3THEUIINX CTAaAUSIX OOyUeHMUs.



§2. O TpedboBaHUAX, KOTOPBIE CJEXYyeT
NpeabIBUTh MPUH OTOOpPEe M COCTABJIEHUH
apudMeTHYECKUX 3aTaud

ITompiTaemMcsi mpeskje BCEro KOHKPETH3WPOBATH XapaKTep TeX Tpe-
0oBaHMUI, KOTOPbIE MbLI CUMTAEeM HEOOXOAUMBIM IPEIBABIATHL K CO-
Iep;KaHuio apuMeTHUYeCcKuX 3aJad, BXOAAIIUX B 00d3aTENbHBINA MU-
HumyM. IloguepkHEM, UTO OOIlee UMCIO 3aadu, KOTOPbIe KaKIBIN
yualuiicsa [OOJKeH peIluTh B Ipollecce OOyUeHHSA, He TaK-TO YK
BeJuKo. IloaToMy yMecTHO IOTpPe0oBaTh, UTOOLI KaKaas 3amada (Belb
C Hell MOT'YyT BCTPETHUTHCA HECKOJbKO MUJIJINOHOB YUAIUXCs Hereiil)
ObLIa HACTOJBKO IIOJHOIIEHHON BO BCEeX OTHOIIEHUSIX, UTO MOYKHO
6bL7I0 GBI 000CHOBATDL U 3AIUINATH €€ IPaBO HA MUJINOHHBIN THUPaK.
Ham xaskercsi, uTo aTu TpPeOOBAaHUSA BIIOJHE €CTECTBEHHBI B OTHO-
IIeHNN KasKIOM 3aJauM, BKJIIOUEHHOW B COOPHHK YIPasKHEHWUN s
HavYaJIbHOM U CpemHel IIKOJbl. ABTOpPHI 3aJau MOOJIKHBLI ObLIM OBI,
B ujaeaje, ObBITh B COCTOSHUHN OTBETUTH HA BOMIPOCHI, CKAKeM, TaKOTro
TUIIA:

— Kakymo menb mpecienyer namHad 3amada? Kakue mMeHHO 3iie-
MEHTBI apu()MEeTUYECKOro O0yUeHMsI, BOCIUTAHUS U TPEHUPOBKU MBIC-
au umeoTcss B Buny? HeobxomgmMmMo Jum IoOMellleHle WNMEHHO STOH
3ajaun B COOPHUK AJA 3Tux Inenaei? Ilouemy mMeHHO Takue, a He
Ipyrrue KOHKPEeTHbIe BEeJMUYMHBLI, MMEHHO TaKasd, a He apyras «da-
Oysa» samaum BbIOpaHbI? Ilouemy Takwe, a He APYTUe YUCJIOBBIE
mamabpie? OTBeualoT JIM OHUM peaibHOII 00CTaHOBKE, B KOTOPOII MOTJIO
Obl IIOHAAOOUTHLCS pemiaTh Takylo 3zagauy? HWMHTepecuHa jau (albynia
3ajaum [Jis yJalllUXCH, YyBJEKATeJbHA JIM, €CTeCTBEHHA JIM II0CTa-
HOBKAa BOIIPOCA, BLI3LIBAET JM OHA y ydYalllUXCd HMHTEpeC K OTBeTYy
WJIN K cmoco0y perieHus, ueM mmMeHHO? Hesabssa Ju 3TOT MHTepec
moBeicuTh? Korga mMeHHO ydYaIMiCA CMOKET CAMOCTOSATENLHO pe-
IIUTh OAHHYIO 3aJady, UYTO OH [AJISI 9TOr0 OOJIXKE€H IIOMHHUTbL, 3HATD,
yMeTb, IPeACTaBIATL cebe? A eciu OH He CMOKET ITOTO CHejaTh,
0 uéM JTO cBHIeTeJbCcTByeT? UeM u B KaKOM Mepe eMy [IOJIXKeH
IIOMOYb YUYUTEJIh M Uero OH JOJIXKeH Mo0uBaThCA OT yuarierocs? Kak
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9Ta 3ajJaya CBA3aHa C IIPeAIIeCcTBYIOINEell M IOCJeAyIolneil paboToit
y4aIerocs, IoueMy OHa IIOMeEIlleHA MMEHHO B 9TOM MecTe COOPHMKA,
a He B Apyrom? u T.II.

MookeT IOKasaThCA, HaA MEPBBLIM B3IJIAL, YTO STU TpPeOOBaHUS
K COCTABUTEJSAM 3aJa4 upe3MepHbI. ECTb, CKa)KyT, COOPHMKM 3a1au:
Hay4YnuTe OeTell pellaTh 3TU 3aJauu, — U BCE OymeT JagHO, a B me-
TAIAX yuuTeab pasbepércss. Ho MBI XOTHMM NOAUYEPKHYTH, UTO OSHA
W3 OCHOBHBLIX IfeJieil HacTosIeil cTaTbu — IIOKa3aTh, BO-IEPBBLIX, Ha-
CKOJIBKO TaKasa TPAAUIIMOHHAS TEePINMOCTb K OpocalommMcsa B rJiasa
JedeKTaM IpermoJaBaHUA HEJONYCTHUMA, K KAKUM IIOCJIEACTBUAM OHA
BeJET, M, BO-BTOPBLIX, HAMETUTEL IIYTH K YCTPAHEHUIO STUX Ne(PeKTOB.



§ 3. dadyna 3agaud M BBIOOP
YHCJIOBBIX TAHHBIX

Hauuém c Bompoca, B paspellleHur KOTOPOr0 PYTHHHOCTDL IIPOSIB-
JseTcad Ha MIPaKTHKe C O0COOEHHOM pelbe@HOCTBIO WM B OTHOIIEHUU
KOTOPOTO CPABHUTEJIbHO JIETKO YKa3aTh, YTO 3JeCh HEOOXOIMMO IIpes-
npuHATh. MBI nuMeeM B Bumy ¢adbysay mau odopMJeHHe 3aJadM, ecTe-
CTBEHHOCTH IIOCTAHOBKM BOIIpPOCAa U MOAOOpa YMCIOBBIX HaHHBIX. [Ipu-
HATO CUUTATb, YTO BCE OTO HMMEET BTOPOCTEIIEHHOE 3HaUeHWHe, UTO
CyThb Hejia B apu(pMeTHYeCKOM COIEePIKAaHHM 3aJaduM, B TeX YCUJIUAX
BOOOpa’KeHUsA, B TOM IIPOIECCE JIOTMYECKOrO PAaCCYsKAEHHUs, B TeX
YHCJIOBBIX BBIKJIAJKAaX, KOTOpPbIe IpeAjaraloTcd ydallleMycs, a BOBCe
He B CTeIleH! PeaJibHOCTU COAep:KaHusA 3amauu. Jlayke ecau B IIPUH-
IUIIeE C STUM TEe3MCOM M MOJYKHO OBLIO OBl COIVIACUTHCHA, BCE JKe
TOJIBKO UTO BBLICKA3AHHBLIE YTBEPIKIEHUS He SABJISIOTCA JOCTATOUHBIM
OCHOBAHHEM [JIsI TOTO, YTOOLI OTOpachIBaTh BCAKYIO 3a00Ty o (abyie
3ajaumn.

OrcyrcTBHe 3a60THI O (pabyJjie MPUBOIUT, B UTOTE, K HATPOMOIK-
JeHUI0 3aJad C HMCKYCCTBEHHBIMH, MOAYAaC HPAMO CMEXOTBOPHBIMIU,
YCJIOBUSIMHU, JIMIIH II0 YMCTO BHEIIHUM IIPU3HAKAM HMEMOIINM pPeajb-
HYI0 000JI0UKYy. XysKe BCero TO, YTO oOmjame 3amad, 3acTABIAIOIIUX
y4uaIerocsi Ha OPOTSIKeHUM HECKOJbKUX JIeT OOyUeHUS MeperKEéBhI-
BaTh OOWH U TOT K€ TPAAUIMOHHBLIN MaTepuay, HeMHHYeMO HaBeBaeT
CKYKY, IepPexXoAdAIlyi0 B OTBpallleHne K apuMeTHKe, B 0COOEHHOCTH,
ecau O0y4YeHWe M IO CYIIECTBY CBONUTCA K HABA3BIBAHUIO YUAIIMMCS
PelenToB M HEYKOCHUTEJNbHBLIX OIPOKPATHUYECKUX MNPABUJ apudme-
TUUYECKOII OyXrajiTepuy — 3alNCH XOHa PelIieHus U T. .

Heob6xonumo 3mech TOOUEPKHYTH, YTO Mbl BOBCE He COOMpaeMcs
COBEPIIIEHHO OTKAa3bIBATHCA OT OOIEM3BECTHBIX THUIIOB apudmeTmnye-
CKMX 3amau (3aJauyy ¢ IIyTeIIeCTBEHHWMKAMM M II0e3JaMu, BCTpeda-
OIUMA W TOTOHAWINMU APYr APyra, 3agaum Ha «0acceilHbI», Ha
«CMeIlleHue» U T.I.). ITU KJacCUUYecKHe 3aJaul IIPeICTABJISIIOT CO-
60lf MOCTATOUHO HATJIALHBIE W YAOOHBIE CXeMbl TeX apu(pMeTUUeCKUX
CUTyaluii, B KOTOPBIX AOJKEH yMeTb OPUEeHTUPOBATHCS yUallluiics.
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Ho Henbs3st orpaHMYMBATLCA STUMH 3aJadaMU-CXeMaMH ¥ BpallaTh-
csd B KpPYyry OJOHOII M TOHW JKe, OUEHb CKOpPO IIpHedarolneics, Te-
MaTuKu. VHaue He M30€)KaTh HMCKYCCTBEHHBLIX IIOCTAHOBOK BOIIpoOca
W HYOZHOTO IIOBTOPEHHUSA ONHHUX U TeX Ke MoTuBOoB. C apyroii cro-
POHBI, BHOCSA pasHooOpaswe B OQOpMIIEHHEe W TeMATUKy 3amad u
CTPEMSACh K BO3MOXKHO O0OJIbIIIEMY NIPUOJIMKEHHUI0 K [JeHCTBUTEJIb-
HOCTH HCIIOJIb3YE€MbIX COOTHOIIECHUN MEMKAY MAAHHBIMA M HCKOMBIMU
3ajlaud M K COOTBETCTBEHHOMY BBLIOOPY UMCJIOBBIX MAaHHBIX, HEJIb3d,
KOHEUYHO, MeperudaTh MaJKy ¥ 3arpOMOKIaTh TEKCT 3aJaduyd TAKUMU
TeXHUYECKUMUN U CTATHUCTHUUYECKHMMU NTAaHHBIMHU, KOTOPbIe MOPOKAa-
0T AJIs1 yJYallluXCs MOIOJHUTENbHBIe TPpyauHoctu. Ho ara mociemHsAs
OIIaCHOCTL ceiiuac MeHbIIle IIePBOIi, — JUHUSA <«HANMEHBIIIEero COIPO-
TUBJIEHUA» IPOXOAUT MMEHHO TaM, a He 3[ecCh.

Eciu 6bl Henb3d OBLIO HY:KHOe apudMeTHUEeCKOe COAep:KaHue
3amaun 00Jeub B Gojiee KUBYIO (popMy, momoOpaTh MHTEPECHOE, KOH-
KpPeTHOe W BMECTe C TeM JOCTYIIHOe [JIs ydal(uxcsa odopMJeHue,
IOCTUTAIOIee — B OTHOIIEHWY YMCTBEHHOM TPEHHUPOBKU U BOCIIKTA-
HUA apu@MeTHUYECKMX HABBIKOB — HYKHBIE I[eJiel, TOria, KOHEUYHO,
MIPUIIJIOCH, OBl MUPHUTBCA U C 9TUM. Ho BCE me0 B TOM, UTO IIOUTH
Bcerja Taxkoe o(OpMJIEHME HAWTH MOKHO, U €CJIU 3TO He JAejlaeTcs,
TO TOJIBKO IIOTOMY, YTO Jierde IIePerucaTh M3 COCTABJICHHBLIX PaHBIIIE
COOPHUKOB YCJOBUSA 3amad, CJIEerKa HX OCOBPEMEHHUB, HEMKeJIHW II0-
IyMaTh O TOM, Kak O(QOPMUTH 3aJadyy C COOJIIOJeHMEM YKAasaHHBIX
TpeboBaHmMil. I y)Ke He TOBOPIO O TOM, UTO M HaJ BOIPOCOM O HYXK-
HOM apu(MeTUYECKOM COAEPKAHUU YaCTO COCTABUTEIU COOPHUKOB He
CJIMIIIKOM-TO 3aJyMBIBAIOTCS.

st minocTpanuy IPUBEIEM HECKOJIbKO IPHUMEPOB, B3ATBIX U3
MIPUMEHSIOINXCA Y HAac COOPHMKOB 3amad.

«Y xozaiiku 6bLIO Ha pyKax 758 pyo.»

«IIpomamo 317/19 xr caxapa, mo 217 py6. 3a KmIOrpamMM».

«3asam B 1,35 uaca mpoberaer 14,13855 xm».

CoBepIlleHHO CMEeXOTBOPHBIA BBIOOP UMCJIOBBIX MJAHHBIX 37€Ch He
Hy:KJIaeTcsd B KOMMeHTapuax. M Takume 3amaunm — He pearocTh. Co-
craBUTEIN COOPHMKOB MHOTA CCBHLIAIOTCS HA TO, YTO «HHAYE TPYIHO
COCTaBUTh 3aJauM, TPeOyoIliue NefiCTBUH ¢ OOLIKHOBEHHBLIMU U IECs-
TUYHBIMU OpoOAMU». Jlake eciy 9TO W BEpPHO, TO TaKOM apryMeHT
ObLJI OBl IpPHEMJIEM JIHIIb B YCTaX Te€X, KTO HE COCTABJISEeT COOPHUKOB
3amad.

PaccmoTpuM 3amaum, KOTOPBIE HE COAEPIKAT TAKMX OPOCAIOIUXCS
B IJIa3a HeJeIloCTell W MIPeACTaBJAIOTCS HAM B JOCTATOUHOHN CTeHeHU’
TUNWNYHBIMHA.
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«B 3 pomjax 4160 6epés. CKoabKO 6epé€s3 B KaKIOW poOIlle, ecau
B IepBoii B 3 pasa 6oJbllle, YeM BO BTOPOi, a B TpPeTheil CTOJIBLKO,
CKOJIBKO B II€PBBIX IBYX BMecTe?»

Kak 6yxro 661 Bo3pasuTh Heuero. Ho Bcé JKe, — UTO 9TO 3a CTpaH-
HbIe POIIM, C TAKMM TOUYHBIM COOTHOIIIeHMeM umucia O0epés? W passe
He fCHO BCAKOMY, UTO UHCJO Oepé3 B KaKIOi poIle MOJKHO OBLIO
Obl OBITHL 3apaHee COCUMTAHO, TAK KAaK WMHBLIM IIYTEM CPABHUTH YHC-
Jo Oepé€3 B HUX HeJb3sI. B HTOre — COBEPIIEHHO HepeaJbHadA, €CJIU
BAYMAaThCA — IPOCTO KOMUYECKas, IIOCTAHOBKaA BOIIPOCA, KOTOpas He
MOJKEeT BBIZBATh HUKAKOT'0 MHTEpeca K OTBETY.

«JIBa 6umona BmematoT 1014 1. Eciu 6bI BMECTHMOCTH IIEPBOTO

OblIa B ABa pasa 00JbIlle, a BMECTHMOCTL BTOPOTro Ha 8 J GoJjblie,
yeM B JEeMCTBUTEJIBHOCTU, TO O0Iasd €éMKOCTL yABOMJIach Obl. KakoBa
EéMKOCTb Kaxmoro?»

Mgbl HaMepeHHO NPUBOAUM 0e300MIHBIE, Ha IIEPBBLIN B3TJIAHN, 3a-
maun. Bce Tak NPUBBIKJIAK K HEJEIOMY ¥ CKYYHOMY TEKCTY, UYTO
He CKJIOHHBI BHUAETHL B 3aJavax IIOJOOHOTO pojga HHUYEro IIpernocy-
nputenbHoro. Ho mpucMoTpuTech BHMMATENbHelH. YeM MOTHBHPOBAHO
yciaoBue zamaum? Ilouemy sTo Bcé Tak? Ilouemy TOuHO B ABa pasa
6osbiie? Ilouemy ymBouTcaA? B Kakoii peanbHOI 0OGCTaHOBKE MOTJIA
OBl BCTPETUTHCS HEOOXOAMMOCTH peIlaTh TaKyio 3agauy?

«1365 KHUT cocTaBasaioT 35 % Bcex KHUT IIKOJbHON OubmoTe-
Ku. Bce OubOamoTeuHble KHUTU pasMeIlleHbl B TPEX ImKadax, Opu-
yéM KOJIMYeCTBA MX OTHOCATCA Kak 312:1,25:13/4. CKOIBKO KHUT

B KaxkaoMm ImKady?»
HNurepecHo u peasbHO, He IIpaBaa Ju?
«IIIKOMBPHMK W3ep:Kan CHAuaja 5/14 CBOMX JeHeT Ha MOKYIKY

IrCcue6yMasKHBIX NIPHUHAAJIEKHOCTE, IIOTOM 2/11 OCTATKA HA IOKYIKY

YUEOHMKOB M Y HEro OCTAJIOCHh UETHIPbMs PYOJIsSMU MEHBIIE TOrO, UTO
OH m3mep:kay B o0a pasa. CKOMBKO JeHer ObLIO y HIKOJbHUKA?»

OmgHa (POopMyJIHPOBKA YEro CTOUT!

«/3 KoJIX03a B TOPOI, AO KOTOpPOro 48 KM, OTIPABUJINCH OTHO-
BPEMEHHO KOJIXO3HMK HAa JIOIIAAW CO CKOPOCTHIO 7 KM B YaC U IIKUChH-
MOHOCEI, Ha BEJIOCUIIEJle CO CKOpocThio 13 KM B uac. Uepe3 CKOJIBKO
YacoB OCTATOK IIYyTH OO Topoja s NUChbMOHOcIIa OyzeT B 3 pasa
MEHbIIIe, YeM OCTATOK HYTH IO ropoja AJs KOJXO3HUKA?»

Tpynuo cebe mpeacTaBUTh, YeM MOT ObI OBLITH OOYCJIOBJIEH MHTEPEC
K IIOJIYYEHWIO OTBETa Ha BOIIPOC 3amaud. TeMaTHWKa JIUIIb BHEIIHE
cBs3aHa C coBpeMeHHOCThIo. C TeM Ke OCHOBAaHMEM MOYKHO OBIJIO
OBl OTIPABUTL PHILAPS HA JOIIAAW U TOHIA Gerom, — oopmieHue,
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MOJKeT OBITh, CTaJIO0 ObI AJIsA pedsaT 3abaBHee, HO IIOCTAHOBKA BOIIPOCA
OT STOr0 He cTaja Obl JyulIe.

U BOT momo6HOTO pofa 3amayu — COTHU, W AETeH mepsKaT Ha TaKoM
«apu(MeTHUeCKOM palloHe» Ha IPOTIKEeHUUW HEeCKOJbKHUX JIeT.

HoXHO MPUBHATBHCS, YTO B IPOIINJIOM aBTOPHI 3aJAYHHKOB IIPO-
ABJIAAN GoJibIlle 3a00ThI O PEaJbHOCTH YCJIOBUII M OCMBICICHHOCTH
IIOCTAHOBKHM BOIpoca B 3amauax. Purypupymoliue B KJIACCUIECKUX
3ajjauax BOIIPOCHI O KYIIIIaX, CMEIIMBAIOIIUX BUHA IJIA IIOJYUYEHUSA
mpuOLLIN, Kypbepax UM HYTeIIeCTBeHHMKAX, 3eMJIeKOoIlaX M pabouumx,
MOCTAIIIUX PaBHOMEPHO YJUILY, OT KOTOPBIX ceiiuac BeeT JasKe u3-
BECTHOHM POMAHTUYHOCTBIO, — JAEHCTBUTEJIbHO B CBOE BPeMsS OTPAMKAIU
PeasbHOCTD.

Hacko/bKO pealbHO MPEeACTaBIAIN cebe YCIOBUS 3amau MperkHUe
aBTOPbBI, CBUAETEJNLCTBYIOT CJEAYIOIME OBa IIPUMepa, MU3BJIEUEHHBIE
13 PYKOBOACTB o ajiredpe Hauana XIX B.:

«IInronka upét mo Hese u mepexomut B 48 muH ot Kamerckoro
Kopuyca mo JluTeiimoro aBopa, a OTTyAa Bo3BpaljaeTrcs B 32 MWH,
npuuyéM TrpebdIbl B o0a KoOHIIA rpebju ¢ OAMHAKOBOM CHMJION; cHpa-
IIIUBAETCA, CKOJbKUM CaKeHAM paBHAeTcA TeueHue HeBol B 1 mMun
M CKOJIBKO Ca’KeH IIJIIOIKa IepedgéT B TO ’Ke BpeMs B CTodYeil
BOZIE? »

ABTOp Jake He CUMTAeT HYsKHBIM yKasaThb paccTodHue oT Kamer-
cKoro xopmoyca no JluTeiiHOro mABOpa, TOJHKO B PEIIEeHUUN MCIIOJIb3Y-
eTcsd, KaK M3BECTHBIN (PaKT, UTO HTO paccTosHHEe «ecTh 1536 caken».
Takoe «ymylleHne» B COBPEMEHHBIX 3aJauHUKaX eIBa JU ObLIO OBl
BO3MOIKHBIM.

«Ha Bompoc o Bo3pacTe omHa maMa OTBETHJIA: MO BO3PACT TAKOB,
YTO €CJM ero BO3BBICUTh B KBaJpaT WJIM YMHOMKHUTL Ha 53 u us
pesyiabTaTa BbhIUuecTb 696, TO moJiyuyaeTcss OOHO U TO Ke».

VciaoBue, KOHEUHO, He CIHUIIKOM peajbHO, HO KaK K HeMy OTHO-
cutca aBTop? Peltas KBagpaTHOe ypaBHEHNE, OH 3aMeUaeT: «TaK Kak
BOIIPOC KAacaeTcsi BO3pacTa TaMbl, TO W3 BEKJIMBOCTU HYKHO IIepen
PaguKaJIOM B3SATh HUMKHHUHA 3HAK».

Bor Heckosmbko 3amau u3 cOopHHKa 1868 r.:

«B amTexe 3axasaH 3yOHOM IIOPOINOK IO CJIEAYIOIIEMY PeIlelTy:
Ha 2 ApaxMbl PaAcTEPTOTO B MOPOIINOK KPAaCHOTO CaHIAJLHOTO IepeBa
B3ATb 1 ckpynya 10 rpamoB pacTOMYEHHBIX KBAcCIOB, 4 ApaxXMbI pac-
TEPTOI B IIOPOIIOK JMXOPAJOUYHOM KOPKHU, OAHY KAILIIO JHMOHHOTO
M OJHY KaILJII0 I'BO3AMYHOro Macja. Ilo ominbKe anTeKapCcKUil YUeHUK
B3AJ 2 KaIlIu JUMOHHOTO Macjia m 2 CKPyIyJa 8 rpaHOB KBacIOB.
CKOJIBKO K IIOJYUEHHON CMeCH MOJIKHO MPUOAaBUTHL KaKIOr0 M3 O3HAa-
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YEHHBLIX BEIeCTB, YTOOBI MEMKAY HHMU COXPAHMJIOCH MIPEAIINCAHHOE
OTHOIIIeHuEe? »

U 3mech mocTaHOBKA BOIpOca BIIOJHE peaybHa. IIpaBra, ¢ «apax-
MaMHu» HaM, HOXKAJYH, y:Ke Heuero gejaThb, HO TO, YTO yUaIll[UXCS He
3HAKOMAT HU C KAKUMH MepaM#u, KPOMe MEeTPUUYECKMHX, 3TO IIPOCTO
HeJsiermo. MexKay TeM B raserax MOYKHO BCTPETHUTh SAPAbI, MUJIU U APY-
rme HAa3BaHWs, M YYAIUMCS OYEHb IIOJIE3HO IIPHOOPECTH yMeHNe
IIePEeBOAUTh 3TH MePhI B MeTpuUecKue, Ja, KCTaTHh, W Ha IPaKTUKe
OIIYTUTh IIPEUMYIIEeCTBA METPUUYECKOH CHCTEeMBI Mep II0 CPABHEHUIO
C TeMHU, KOTOPbIE€ M0 CHUX IOp IPUMEHAIOTCA B AHTJINU.

Korgma aBTop 3agau mMeeT B BUAY peaJbHOCTh, OH He OOUTCS
IeTaJien:

«Kymern B Bepaune kymua 10000 3agupux MexoB, BecoM B 771/

mymoB, 3a 115 pybseii KaKAy0 THICAYY; CBEPX TOTO, OH 3aIlJIaTUJ Ta-
MOXKEHHBIX IONLINH II0 2 py6. 60 Kom. ¢ myza, 3a YKJIAAKY U JOCTAB-
Ky — 6 pyo6seir ¢ 1000 py6ueit, 6pakoBiiuky —4 py6. ¢ 1000 py6-
Jeii, 3a moctaBKy B KpoHmiraar — 8 py0Jieii, 3a MepechLIKY IIHCEeM —
7 py6. 15 Kom., 3a meakue pacxoasl — 1 %, komuccuonepy — 2 %, 3a
BEKCeJb U repboByi0 6ymary — 2/8 % . CKOJIBKO TAIepOB CTOAT KYIILY

Mexa B Bepiuue, xorga 107l tanepos pasusr 100 py6uam?»

Bor emié zagmaua m3 TOro ke cOOpHUKA:

«Yacel ¢ OyOIUIBHUKOM, KOTOpble 3a 12 u 35 MMH oTcTalT Ha
15 muH, mom:xkHO cTaBuTh B 10 u 40 MuH Beuepa II0 BBIBEPEHHBIM
yacaM TakK, 4TOObI OyamiabHUK AeiictBoBaa B 4 u 30 MuH yTpa cie-
ayiomiero nHsA. Ha CKOJIBKO MUHYT mocie mudpbl X mudepodaara
IOJI’KHO IIOCTABUTh MUHYTHYIO CTPEJIKY, €CJIM YKasaTejlb OyIUIbHUKA
mocraByieH HAa 4 u 30 MuH?»

B apyrux samauax KMCIIOJIB30BAHBI CBEIEHMS O MaTepuajiax, Heob-
XOZUMBIX IJIf OTPYHTOBKHU cTeHBI («Hl/ (YHTOB Mely ILIaBIEHOTO,
s @ynra kiaeo u 2/5 mroda MOJIOKA»), O BBIXOLE «KeJESHAKY,

KPACHOI'0 M aJIOTO KMPINYa» M3 «ChHIPIA», O MaTepHhaiaxX, IMIPUMEHS-
eMBbIX Ipu 3aKJanke GyuHzamenrta («3540 Kupnuuein Ha KyOMUYECKYIO
caxeHb C IPUOGABKOM 120 Ha W3J0M») H T. .

He menbliite 3a60ThI O peaJbHOCTH TeMaTUKU IposABiaeHo u B «Co-
OpaHuu apudmernuecKux 3amadu» Bopomosa (1876):

«OnpenenuTh BeC CayKeHU OMHOIOJEHHBIX TOJOBAJBIX COCHOBBIX
IpOB, 3HAs, UTO BEC CBEXKero COoCHOBOro aepeBa cocrasiasger 90 %
Beca BOIBI TOTO JKe O0'BEMA; BeC TrOZOBAJION COCHBI 941 Beca cBe-

JKell COCHBI; KyOMuecKas caKeHb BOJbI BecuT 593 myma; cakeHb
OJHOIOJEHHBIX APOB = l/4 Ky6MUecKO#l ca’KeHM, a APeBECHASA Macca
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(110 IpUYMHE IPOMEKYTKOB MEXKIY IIOJIEHbSIMU) 3aHMMAET B CpeIHeM
14/57 mpocTpaHCTBa, BaHATOTO APOBAMUS .

«B ommoit mepeBHe Hukeropoackoro yesma OOJbIlIasg YacTb JKU-
TeJiell 3aHUMAaeTCs BBIAEJIKOIN TOomopoB. OmpemenuTh CPeIHIO IPHU-
ObLIb, BHIPYyYaeMyI0 TaM C OJHOrO TOIIOpa, IIoJiarasi, 4TO Ha HEero
unér /90 myma sxesesa, uTO Ha BBIKOBKY Iy/Ja JKejleda PAaCXOLYeTCs
YeTBepTh YIVIA M l/5 myjga cranm, uTo IyA Kejle3a IOKYIAeTCH IIO
1 py6. 50 xom., myxa cramu — mo 3 pyo. 20 KoI., YeTBEPTHOH KYJb
yraa—mo 1 py6. 25 Kom., a cpeiHsAs IleHa TOIIOpa IIPU OIITOBOIA
npozpaske — 40 Koi.».

«B KagaukoBckoM yesme Bosoronckoii rydoepHuu AJasS JOOBIBAHUS
CMOJIBI KPECThiHE YCTPAMBAIOT 3aBOABLI O0 OMHOM WJIM HECKOJbKHX
mevyax. BBIUMCIAUTL CPeIHUM e)KeromHbIH MOXOJ € 3aBoja O IOBYX
mevax, IoJjiarasi, YTo B Ieuum 4 Kyba, M3 KOTOPBIX KaKABIN maéT
B CYTKH /4 IyZa CMOJBI U3 l/16 Ky6. caskeH ocMoja (COCHOBBIX
IMHel), MPUYEM Ha BBIKYPKY Ooukm cmoabl B 30 mya. pacxomyioT
2 BO3a IpOB, a II0 MECTHBIM IleHaM HOyJ CMOJIBI cTouT 1 py6., KyO.
caxeHb ocmosia — 6 py6., Bos xpoB — 1214 kom.».

KomeuHno, u ceiiuac BO3MOKHO BCIO HeoOXOAuMy0 apudmeTHye-
CKYI0O TPEHHPOBKY yUaIlluxcs IITPOM3BOAUTH HA 3aJadax, B OocTa-
TOYHOM CTEIleHM peaJbHBbIX, C MHTEPECHBIM YCJIOBUEM U YMNCJIOBbI-
MM JaHHBIMM, M C TAKOM IIOCTAHOBKOIM BOIIpOCa, IIPW KOTOPOIi ca-
MO IIOJyYeHWe OTBeTa He ObLIO Obl AJIs YYaI[UXCAd SMOIMOHAJIBHO
6espasauuubiM. Hac OKpysKaioT pasHooOOpasHeiilline M WHTepecHeli-
e SABJeHUA NelCTBUTENbHOCTH. JII0OOUBITHEIHIIIe B3anMOOTHOIIIe-
HUSA Belllei W SABJICHUMN HAXOOAT CBOE SIPKOE OTpakKeHre B UMCJIAX.
Hey:xxenu ke Henb3s M3 3TOro OoraTeilnero marepuajga H3BJIEUYL
YMCJIOBBIE MaHHBIE, NOCTYIHBLIE OETAM U MHTEPECHbIEe MM, IIOCTPOUTH
IIpemoJaBanue TaK, UTOOLI TMOCTEIIeHHO OTKPBIBATH IIepe] HUMHU BCE
HOBBLIE ¥ HOBBIE CTPAHUIIBI «MHPa B UYUCIAX», PA3yYMHO HCIOJIb3Ysd
YHCJIOBbIE MaHHLIE B MIpeAJiaraeMbIX UM 3amadax?

IlepBBIM mIATOM B 9TOM HAIPABJIEHUU HOJIXKHO OBITH COCTABJICHUE
COOTBETCTBYIOII[Er0 CIPABOYHHKA. 3I4eCh HEOOXOIMMO, IIPEXKIe BCero,
IIPOCMOTPETh TEXHUYECKYIO CIPABOUYHYIO JIUTEPATYPY, OTHOCSIIYIOCS
KO BCeM BHAAM TpaHCHOpTa (CO BCEMU UMCJIOBLIMH XapaKTePUCTU-
KaM#’: CKOPOCTH, TPy30IOABEMHOCTH, Pa3MepoB, HOPM MIOTpebJIeHUsd
rOpIOYero, MOIIHOCTHA MAIIIWH, PEKOPAHBIX MIOCTUKEHUN u T.HA. ),
cobpaTh MaTepHaJl BILIOTHL OO0 (ororpaduii COOTBETCTBYIOIINX O0b-
eKTOB, C TOYHBLIM yKasaHWeM Ha3BaHW, MeCTa WM BPEeMeHHU Xapak-
TEePHBIX CcOOBITHH u T.n. K sroii paboTe Hamo IPUBJIEeYL CIeIua-
JIUCTOB, KOTOPBIM HE TaK YK TPYAHO IOAEJUTHCS TEM, UTO MOXKET
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OKas3aThCA ITOJIE3HBIM, WHTEPECHLIM W, BMECTE€ C TeM, TOCTYIHBIM
MKOJbHUKY. He MeHee OoraTblii MaTepuaJ MOKHO IIOUEPHHYTh U3
¢usuueckoil reorpadpun, GUIUKN, XUMUU, ACTPOHOMUU, U3 SKOHOMI-
yecKo# reorpaduu (e yBJIEKATBCA «CyXOil» HMU(PPOBOH CTATHUCTUKOI
U TPUBUAJIBLHBIMU COIIOCTABJIECHUSAMM, a BLIOMPATL MHTEPECHBIE, pac-
IMIUPSIONIe YHNCJIOBON KPYro3op U [IeMCTBYIOIIHME Ha BOOOpakKeHIe
IaHHBIe!), W3 COBPEMEHHO! TeXHOJIOTUH (COCTAB PAa3JUUYHBIX UYACTO
BCTPEUAIOIIUXCS BEIEeCTB, CIOCOOBI MX IIOJYUYEHUS, PasIudyHble BU-
OBl TOILIWBA, COpPTa CTaJd U T A.). AKTyadeH OOMJILHBIA MaTepu-
ajJ, XapakTepU3YIOIMUHA B caMbIX PA3HOOOPA3HBIX OTHOIIEHUAX BOI-
HBI JAJEKOTO M HEJAABHO IIPOILIOTO (COCTAB M YMCJIEHHOCTH BOWCK,
TeXHUYeCKas OCHAIIEHHOCTh, OBLICTPOTA IEPeABUKEHUSA, KOJIUUECTBO
3aTpaveHHBIX MAaTepuayioB U T.HA. ). IIpaKTuuecKUil WHTEpPec MOTYT
MIPeICTaBUThL PACUETHBIE 3aJaduyd CMETHOTO XapaKTepa C [JTaHHBIMU,
OTBEYAKIIUMU AEHCTBUTEIBHOCTH (IOICUET HYKHOTO KOJIMYECTBa TI'O-
pIouero i TPAKTOPHOTO MapKa, AJA CHAaOKeHUs I'py30BBIX MAIIIWH,
KOJIMUeCTBA W CTOMMOCTH MaTepHaja M €ero JOCTaBKU C OILJIATOM
paboueii cUJIBI W T.II.). 3aJauld STOTO IIOCJETHEro poaa MOJIMKHBI IIO
BO3MOJKHOCTH TOUHEE OTPaKaTh pPeaJbHYyl0 OOCTAHOBKY — UHCJIOBBIE
JaHHbIe U AETAaJX MOTYT B HHUX MEHATHCA BpeMsA OT BPEMEHU U OT
MecTa K MecCTy.

Takum o6GpasoM, TpebOBaHNSI, KOTOPbIe HAMJIEKUT NPEIbABIATH
K apudMeTMUYecKUM 3ajJavyaM B OTHOIINEeHWUW uX (hadyabl, OCMBICIECH-
HOCTH IIOCTAHOBKHM BOIIPOCA ¥ MOA0OpPAa YMCJIOBBIX [OAHHBIX, IIPe.I-
CTaBJAIOTCA TOCTATOUHO OMNpeAeJéHHBIMU. IIyTh, ciegysa KOTOPOMY
o0bIuHbIe HeeKThl MOYKHO YCTPAHUTDH, TaKJyKe MTOCTATOUHO SCEH, XOT
¥ TIPEAIIoJaraeT AOBOJBHO KPOIOTJUBYIO M TPYIOEMKYIO paboTy.

HecpaBuenno 0ojiee CIOKHBIM, IO CaMOil IIPHUPOJE CBOEH, MIpej-
CTaBJAETCA BOIPOC 00 apm(pMeTHUecKOM COAEPKaHUM 3alad, K KOTO-
poMy MBI ceifuac u IlepeiiEM.



§4. ApudmMeTuueckoe comepskaHue 3aaad

B mpakTuke mOpemogaBaHUA AeJO OOCTOUT TaK. 3a OCHOBY IIPHU-
HUMAaeTCsd OMWH WM HEeCKOJbKO COOPHHKOB 3aJad, M3 KOTOPBLIX IIpe-
IIoJaBaTe b BbIOMpaeT Te WJM WMHBIE IO CBOeMy ycMoTpeHuio. Tpa-
Iuius obeclieurBAaeT B M3BECTHOW Mepe TO, UTO HEKOTOphbIe OImpeje-
JIEHHBIE TUOBI «apu(pMEeTHUYECKOT0 pacCyKIeHuA» OyAyT KaKk-TO IIpem-
CTaBJIeHbI, HO UTO 3TO 3a THUIILI, JOCTATOUYHBI JIU OHU WJIH, HA06OpOT,
B OOBLIYHOM MAaTepuajie ecTb JUIIMHUI 6ajijgacT, Yero WMeHHO HamIo
IOOMBATBECSA OT YUYEHHKOB, — HA BCE 9TO He MA€TCs CKOJBLKO-HUOYIbL
OIpeseIEHHOr0 OTBeTa. Bojiee MM MeHee «yCTAaHOBJIEHO», YTO yda-
IMUXCS HAAO0 HAYUYMTH PeliaTh 3aJauyd Ha «CMeIlleHHe», Ha «IIPOIIop-
IMUOHAJbHOE JeJIeHHe», Ha «COBMECTHYIO pPaboTy», Ha «IBUIKEHUE»,
HaA «IIPOLEHTHI», HA «TPOMHOE MPaBUJIO». EC/JIM COPOCUTH O METOAaX
pellleHnsi, TO OTBET OrPAHMUYMBAETCA OOBLIUHO TPHUBUAJIBHBIMU COO0O0-
paKkeHHsAMH 00 AHAJIUTUYECKOM M CHHTETHYECKOM METOJe, O PasJio-
JKeHUHU CJIOMKHOHW 3aJauM Ha pPAI IPOCTHIX, O CIIoco0e IpPUBEIeHUST
K eIuWHUIE, O CIIocOo0e IMIPOIOPIiNii, 0 3aJauax Ha <«IIPEAIIOJOXKEeHIEe»
(«OpeAIoao UM, UTO KaKIOr'0 COPTa KYIJIEHO OJMHAKOBOE KOJIMYe-
CTBO»). YUEHUKOB — B TOM HJIM MHOM MHOPAAKE — 3HAKOMAT C COOT-
BETCTBYIOIIMMU «THUIIAMHK» 3a4a4, IPUUYEM OOyUeHNe PeIIeHHuI0 3a4au
CILJIOIIIL W PSALOM CBOLUTCS K PEIEINType W «HATACKUBAHUIO», K IIac-
CHBHOMY 3aIIOMUHAHWIO YUEHUKAMU HeOOJbIIIOT0 UMCJIA CTAHIAPTHBIX
MIPUEMOB peIlleHrd W Y3HABAHWIO II0 TeM WJM WHBIM IIpU3HAKaM, Ka-
KoM M3 HMX HAAO0 IPUMEHUTh B TOM WJN WHOM cjiaydae. KoauduecTBO
3a7]au, KOTOPbIE YUYEHMKHM pPeIlaioT OeHCTBUTEJLHO CAMOCTOSTEJLHO,
C TeM HAIPSKEHNEM MBICJIN, KOTOPOe U MOJMKHO SABJIATHCSA MCTOYHU-
KOM IIOJIE3HOCTH IIPOIeCCA PEIIeHUsA 3aJauM, HUUYTOMKHO.

B wurore — mosHas O6ECIOMOIIMHOCTL W HECIOCOOHOCTH OPUEHTHU-
poBaThbCcA B CaMBIX IIPOCTEHINUX apu(METHUECKUX CUTyaIlluAX, HPU
pelieHny YMCTO HpPaKTHUUECKUX 3ajJad, B AajlbHeiIneM, B aJjredope —
HeyMeHMe COCTABJISATh W HCCJIEeNOBATh YPaBHEHUsS M, BOOOIE, HeyMe-
HIUe BBIATH 3a Ipefesbl Y3KUX (POPMAJIBHBIX CXe€M, — CJI0OBOM, TO, UTO
IIOTOM XapaKTepu3yeTcsa KaK «OTCYTCTBUE MaTeMaTHUUYECKOTO pPa3BU-
TUS» .
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Hapsany c¢ sTtum BeTpeuaioTca M HepernOLI B APYIyI0 CTOPOHY:
B apudMEeTHUKy BBOIATCA 3aJaud C HMCKYCCTBEHHBLIM COJAEPIKaHUEeM,
KOTOpbIe, IO CYIIECTBY, HAIO PeIllaTh ajaredpamvyecKuM IIyTEM — IIO-
cJae uyero MOXKHO, XOTsA MHOTZAA W He 0e3 Tpymda, «COCTPAIATb» u
«apudmMeTHUeCKoe pellleHne». KEcau momo6HOro poia 3amadyu He JIU-
IIEHbI BJIEMEHTOB HEKOTOPOH! IIOJIE3HOCTH, TO HMX HAA0 IIperjIararb
B IIOPSAAKE COPEBHOBAHUA 00Jiee CHJBHBIM yYaIllIMCS B MaTeMaTHye-
CKOIi cTeHTras3eTe, B KPY:KKe.

Insa ycrpaHeHus 3TUX AedeKTOB HeoOXOOWMO IperkIe BCero OT-
IaTh cebe OTUET B TOM, KaKMe JKe MMEHHO 3JIeMeHTHI (JIOTMYeCKOTO
paccysKaeHusI, aKTUBHOM IeATEeJIbHOCTH BOOOPa'KeHUs, MMaMsATH, 3a-
KPEILIEHHBIX OOJIBIINM KOJMYECTBOM YIIPAXKHEHHWH IIOUTH MeXaHude-
CKUX HaBBIKOB U T.J. ) HOJI’KHBI COCTABJIATH COAep:KaHme «apudme-
TUYECKOTO» BOCIUTAHUA W TPEHUPOBKM YyUAIUXCSA, B KAKUX KOM-
OMHAIMAX, B KaKOM IIOCIeIOBATEIHLHOCTH OTH 9JIEMEHTBI JOJIMKHBI
BXOIUTh B 3aJa4d, KAKOM CTEIeHM TPYLHOCTH M CJIOMKHOCTH 3amauu
IOJI:KHBI BOHUTH B 00Ie00s3aTelbHbIi MUHUMYM. OTBeT Ha BOIIPOC
IOJI’KEH YUYMTBIBATHL KaK HEIIOCPEACTBEHHbIE IMOTPEOHOCTU MPAKTUKH,
TaK ¥ OCHOBHYIO 3aJady OOIIero M MaTeMaTH4YeCKOTO Pa3BUTHUSA yda-
IUXCs, a TaKiKe U MOATOTOBKY K HaJbHeHIeMy OoOydYeHHUIO B cpegHeit
¥ BBICIIIEH IITKOJIE.

CyiecTByOIre IONBITKY KJIACCU(UIIMPOBATL apuMeTUYECKUe
3a7jayM IO WX TeMaTHKe WJIM IO WX ajarebpamyuyecKoil cTpykType (OT-
MEeTUM CPAaBHUTEJBHO yaauHble cxeMmbl AsekcanapoBa (1887), Bopo-
HoBa (1939) u Ilomsaxa (1944)) maneko He OCTATOUYHBI IJA 9TOU
meau. 37ech HEOOXOAMMO IIOCTAaBUTH BOIIPOC B NMOJLHOM 00wéme, He
OrPAHMYMBASACH ONHON JIMIIL AJlze0pauyeckoii cmpykmypoil 3amaumu,
T.e. XapaKTEePUCTUKOU TeX AeHCTBUI, KOTOPHIE HAAO BBIMOJHUTDL IJISI
eé pemrenusa. OgHU U Te ’Ke AENCTBUA MOTYT OTBEYATh COBEPIIIEHHO
PA3NUYHLIM KOHKPEMHbLM CUMYAUUAM, W yIAIIUNCA MOYKET IPUNATH
K B3aKJIOUEeHUIO0, UTO HAA0 BBIMOJHUTL OaHHOE IeHCcTBUE, II0 COBEp-
IIIEHHO PAa3JIMYHLIM OCHOBAHUSIM.

IIpuBeném B KauecTBe IpHMepa HECKOJBKO 3a7ad, PEeIIalolnuXxcs
mericTBIEM

3—1=2.

1. Mue ganu Tpu a6yi0Ka, g cbea oxHo u3 HuXx. CKOJIBKO ocrTa-
JoCch?

2. TpéxMeTpOBBLIM IIIECTOM HAIYIIAJHW THO, IPUUYEM HAJL YPOBHEM
Boabl octasica 1 m. KakoBa rimyouna?

3. Taus ckasana: y MeHsa Ha 3 Opara 6oJibiiie, uem cecTép. Ha
ckobKo B TamumHO ceMbe OpaTheB 6OJIbINIE, UeM CECTEP?
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4. Yac masaj moesn OOJIXKeH OblI mpubbITh Ha craHnuio. Ho ou
omasabiBaeT Ha 3 uaca. Korga om mpubyzer?

5. CKOJBKO pacOujiOB HAAO CIejaThb, UTOOLI PACIUIUTL OPEBHO
Ha 3 uvactu?

6. §I mpoién oT mepBoro croJyidba 40 TpeThero. PaccTosaHue MexIy
cocegauMu crtodbaMu — 1 KM. CKOJBKO KHJIOMETPOB s IIPOIMIEN?

7. Kupnuu BMecTe C JIOIATO BECUT CTOJBKO K€, CKOJBKO 3 KHp-
nuua. Kupnuu Becutr 1 Kr. CKOJBKO Becut Jiomara?

8. Cpennee apudmeTnyecKoe IBYX UYKCEJ PaBHO 3, a UX IMIOJY-
pasuocTh paBHa 1. KakoBa BesmnumHA MeHbBIero umcja?

9. Or mac gm0 cramnmuu 3 KM, a A0 MHUHYXHHBIX II0 TOH IKe
mopore — 1 KM. CKOJBKO OT CcTAHIIMU M0 MUHYXUHBIX?

10. Yepes cTo JjieT MBI OyaeM MIpasgHOBATH TPEXCOTJETHUH [00HU-
Je# Hariero yHuBepcuTera. CKOJIBKO COTEH JieT Has3ad OH OBbIJI OCHO-
Bam?

11. 3a 3 uyaca a4 HmpomJBIBaI0 3 KM B CTOAYEH BoJe, a OpPeBHO
BHU3 1m0 TeueHNI0 — 1 KM. CKOJBKO KHUJIOMETPOB S CAEeJIAal0 IPOTHUB
TeUeHHUs 34 TO JKe BpeMdA?

12. Broporo mexkabps 6bL10 BocKpeceHbe. CKOJIBKO paboumx mHeil
IexabpsA TPeAIlecTBOBAJIO IIEPBOMY BTOPHUKY STOTO MeCAIra?

13. {1 umy co ckopocThio 3 KM B uac; MOI IPUATEIb BIepenu
MeHsS BeJET CBOII MOTOIMKJ CO CKOpocThio 1 KM B uac. HacKoiabko
COKpAIlaeTCs PacCTOAHUE MeXKIy HaMH 3a ONUH 4Jac?

14. Tpu ogVHAKOBBIX apTeJ U 3eMJIEKOIIOB BLIPLIIN 3a HEIeJII0 Ka-
HaBy aauHoit B 3 KM. CKOJBKO HAmO TaKUX apTejieii, 4YTOObI BBIPBITH
3a TO JKe BpeMsA KaHaBy, KoTopas Ha 1 KM Kopoue?

15. MockBa u I'oppkuii HaxomATCA B CMEKHBIX YaCOBBIX 30HAX.
Koropsiit uac B8 MockBe, kKorga B 'oppbKoOM — Tpu Uaca IIOIMOJIYTHU?

16. IIpu crpeabbe IO CaMOJETY M3 HEMOABUIKHOTO OPYAUS HAMO
ObLIO OBI BBIHECTH IIPHUIleJ BIepéx Ha 3 Kopmyca. Ho opyaue Iie-
peMelaeTcss B HaNpaBJIeHUHU IBUIKEHUA CAMOJIETA C BTPOE MeHbIIei
CKOpocTh0. Ha CKOJIBKO KOPIIYCOB HAM0O BHIHECTU IIPUIEJ BHEPEn?

17. Moii OpaT BTpoe cTaplie MeHs. BO CKOJBKO pa3 eMy OBLIO
6oJIbIlle JIeT, UeM MHe ceiiuac, B TOT IOJ, KOrJa s POAUJICS?

18. Eciin K umcyy npubaBUThL €IUHUIY, TO OHO pasiesuTca Ha 3.
KakxoB ocTaToOK OT AejieHWs 9TOro umcja Ha 3?7

19. Ke1e3HOMOPOKHBIA COCTAB AJINHON B 1 KM IIPOIIEN ObI MHUMO
croba 3a 1 MWH, a UYepe3d TYHHEJIb IPU TOH K€ CKOPOCTH — 3a
3 muH. KakoBa giauHa TyHHEIA?

20. IIo mBYXKOJeHHOMY TpaMBAHOMY MAapIIPYTy KYPCUPYIOT C
WHTepBajaMu B 3 KM Tpu Barona. OguH u3 HUX celiuac HaXOAUTCS
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Ha paccrodHumm 1 KM or apyroro. KakoBo paccTosHue OT TPETLEro
BaroHa no OJmkaiiriero x Hemy?

9Tu mpuMepbl HATJIAIHO IIOKa3bIBAIOT, UYTO O0OyueHHe apudmeru-
Ke BKJIIOUaeT B KaueCcTBe OJHOTO U3 OCHOBHbLLX 3JE€MEHTOB BOCIIHTA-
HUE YMeHUS OPUEHMUDPOBAMbCS 6 PA3LUYHbLX NO C80ell KOHKPemHoil
npueode 63aumoomuoutenuax mexdy eeaudurnamu. Camplii MeTO[
«apu(MeTHYeCcKOro pelleHus 3afaur» OTJIMYAEeTCA OT aJjredpamde-
CKUX IPHUEMOB B IEPBYIO OUepelb TeM, UTO Ha BCEX CTAAUAX pac-
CY:KIeHHUs BCE COIOCTABJIEHUS W IIPOU3BOAUMBIEC MEHCTBUA AOIyCKa-
IOT COBEPIIEHHO HAIJIAJHOE ¥ KOHKPETHOE, OCMbLCIeHHOe 8 001acmu
mex 8esUYUH, O KOMOPbLX UOEm peub, UCMOLKOBAHUE.

9TUM B U3BECTHOI Mepe OIpeessieTcss W OTJWYMe 3amad, IJIsd
KOTOPBLIX €CTECTBEHHO IIOTPeOOBATH apU(PMETHUUECKOTO pPeIleHUsd, OT
TAKUX II0 CYIIECTBY ajredpamuecKux 3amad, IJd KOTOPBIX 3TO Tpe-
0oBaHMe HOCHUT HCKYCCTBEHHBIH XapakTep. Apudmernuyeckoe perire-
HUe 3a7ad IIOCJeJHero THUIA MOXKeT OBITb PACCMATPUBAEMO JIHIIb
Kak 0oJiee BBICOKAs CTYIEHb TPEHUPOBKU, BBIXOIAIIAS 3a PaAMKH
00111e0043aTeJILHOT0O MUHHMyMa. Bo MHOTHX 3aJadaX B3aBHCHUMOCTH
MEXKIY MCKOMBIMM U [TaHHBIMH TaKOBBI, UTO OOBIUHBLIN Oe3bICKYyC-
CTBEHHBIN XOJ PacCy:KAEHUs, eCTEeCTBEHHO, IIPUBOAUT K COOTBETCTBY-
oIuM aaredbpandyecKUM ypaBHeHUAM. Mexay TeM apuMeTHUecKUi
IIyTh PeIlleHusi MoTpeboBasl Obl IPOM3BOJACTBA TPYAHO YAEPIKHBAEMBIX
B HNaMATH, ajaredpamuyecKUX II0 CBOEM MHPUpOoje, OMepaluii HajJ Heus-
BECTHBIMHU BeJIUUUHAMU.

ITo UMeeT, HAIpUMep, MECTO IIPU peIlleHuu TaKoi 3amauu: «Eciau
mpozaTh 20 KOpOB, TO 3arOTOBJIEHHOTO ceHa XBaTuT Ha 10 gHel q0Jb-
mre, ecau ke nmpurynuth 30, To 3amac ceHa ucuepmnaercd 10 mHaMu
paubire. CKOJIBKO OBLIO KOPOB M HA CKOJbBKO [OHEH 3aroToBJIEHO
CeHo?»

OTUETIUBBIX HPEACTABJIEHUH O COOTHOINEHUAX MEXKIY (PUTypupy-
OIUMHA 3eCh BeINUYNHAMU AOCTATOYHO AJIA TOTO, 4TOOLI 6€3 0co6oro
TpyZa o0Jeub ycJaoBuA 3amauu B (opmy ypaBHenuii. Ho TpeboBaTh,
yTOOBLI yUaluiics IIPUIIE] He3aBUCHUMO OT 3TOTO0 K (hopmy.Jie

(200 +300) : 10

IJIs OIpelesieHusA Umucja AHel, 3HAUUT — CTPEMUTHCA JOCTUTHYTHL Ta-
KOUM M3OIIPEHHOCTH B ONEPHUPOBAHNN HEM3BECTHLIMU BeJIUYNHAMH,
KoTopas MpaKTUUYECKU He HYyKHa, a B MAacCOBOM MacIITabe HeIOCTH’-
JKHuMa.

HeckoabKko 6ojiee mpuemeMa 3amada:
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«KymmeHo Ha OOWHAKOBYI0O CYMMYy JBa COpPTa TOBapa, II€PBOTO
copTa BIBO€ MeHbIIIe, YeM BTOporo. VX cMmemmanwm W NTPOJAJU IIO-
JIOBUHY CMECH IIO0 I[eHe BBICIIIero, OCTaJbHOe — IO IleHe HUBIIero
copta. CKOJBKO IIPOIEHTOB IPUOBLIINM WJIM YOBITKA IIOJYYEHO IIpHU
npozaxke? »

JT0, O CYIIEeCTBY, THUOUYHAS 3aJada, PeInaioniascsad BBeJeHUEeM
MIPOUBBOJILHBIX eAuHUI] Mepbl. OZHAKO M TIPU 39TOM YCJIOBUM HEOO0-
XOAUMOE [OJIA PeIlleHUusd OMePHUPOBaHNE HEM3BECTHBLIMU BeJIUUYMHAMU
HOCUT 3/eCh OTUETJIMBO BBIPA’KEHHBLIN ajiredpanyecKuii xapakTep.

Hapsagy ¢ sTuM vyacTo BCTpedvaloTCs 3ajauu, B KOTOPHIX, HA000-
poT, apudMeTHUYECKU TYTh PeIleHWs 3HAYUTEJHLHO IpOoIle ajaredpa-
MYECKOT0. ITO MOKET 3aBUCETh OT ABYX NPUYMH. B omgHuUX ciayda-
AX TEepexoj OT M3BECTHOTO K HEeM3BECTHOMY HACTOJLKO IIPOCT, UTO
cocTaBjJieHre ypaBHeHHUil (Iepexon OT HEeM3BEeCTHOI'0 K M3BECTHOMY)
BHECJIO OBbI HEHY)KHYIO I'DOMO3JKOCTH, 3aMeIJIAIOIIYI0 IIPOIECC pelle-
Husa. TakoBa, HampuMep, 3aJadya, TeMaTUKa KOTOPOM — HECMOTPsS Ha
0o0IIIen3BeCTHOE 3HAUeHNe M3yueHUs urp (B TOM UYHCJIe WM a3apPTHBIX)
B MCTOPUU MATEMAaTUKU — MOKET OKa3aThCA IPENATCTBUEM K ee HC-
MMOJB30BAHUIO B IPAKTHUKE IIPeroJaBaHmusA:

«A, B, C u D ceIrpaju UYeTbIpe NapTUU, IPUUYEM IPOUTPHIBAB-
muii 06sA3aH OBLIT yABAaWMBATL CYMMBLI, IIPUHAIJIEKABIINE OCTAIbLHBIM
B Hauaje maptuu. IIpourpanu mociaemoBatenbHo A, B, C u D, u
B pe3yJbTaTe y BCeX UeThIPEX oKaszajgoch 1mo 48 py6. CKOJIBKO OBLIO
Y KaKIOro M3 HUX B Hadage?»

Bropasa — KJaccuuecKasd 3afava, MHTePecHas IapafoKCaJbHOCTHIO
GOPMYIUPOBKU YCIOBUSA. OTAlbl «CHUHTETUYECKOTO» peIleHus pas-
BEPTLIBAIOTCA B Hel, KaK W B IPeILIAYIIell 3amade, B IOPAOKe,
IIPOTUBOMOJIOMKHOM XOAY ONMCAHHBLIX COOBITHIA.

«Toproeka siiliaMm mpojajia MIePBOMY IMIOKYIIATENII0 IIOJOBUHY
BCEro YHCJia UMEBIIUXCSI B €6 KOP3WHE AUIl U eIlé MMOoJ-AiIla; BTOPO-
My IIOKYIAaTeJio — MOJIOBUHY OCTaTKa U eIé I0oJI-Aila, TPeTbemMy —
IIOJIOBUHY OCTaTKa U €eIé II0JI-SAiilla, IIOoCJie Yero y Heé HUUYEero He
octayoch. CKOJNBKO SHUIl OBLJIO B KOp3MHE B Hauaje?»

B gpyrux cayuadx cocTaBieHUWe ypaBHeHHUA TpedyeT mpoBeme-
HUA TAaKOI0 PacCCYy:KAEHUsA, KOTOPOe caMo II0 cebe TOCTATOUHO MAJs
IOCTHIKEHUS IeJu. JTO — apudMeTnUecKue 3aJauyd B IIOJHOM CMBIC-
Jie 9TOTO CJIOBa: ajredparyecKkoe WX peIIeHue He Jierde, a TPyAHee
U OOBIYHO COIIPAYKEHO C BBEJEHUEM JIUIITHUX HEeM3BECTHBIX, KOTOPBIE
IIOTOM TIPUXOAUTCS HUCKJIIOUaTh, M T.N. K MX YuCay IpUHALIEKAT
GOJIBLIIIMHCTBO U3 3ajad, pelraminuxcs gevicrsueM 3 — 1 =2, mpu-
BeIEHHBIX BhIlle. Tak, ecium, Hampumep, B 3amaue Ne3 0003HAUUTH
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4yucyio OpaTheB uYepe3 X, UMCJO CEeCTED Uepe3 Y, TO ypaBHeHUe OyAeT
x— (y—1) =3, HO ecqm MBI yXXe IOTamajiuCch, YTO HAJO HANWCATH
y—1 (cecTtpa cama ceba He cumTajia), TO U TaK ACHO, YTO OpaTHEB He
Ha 3, a TOJbKO Ha 2 0oJbllle, yeM cecTép. IIpuBemém ermré HEeCKOJILKO
IIPUMEPOB.

«fI rpéb6 BBepx IO TEUEHUIO U, IIPOE3’Kas IOJ MOCTOM, IIOTEPSI
miany. Yepes 10 MuH s 3TO 3aMeTHJ M, IMOBEPHYB U I'pebsa ¢ Toii
JKe CHMJIOM, HarHajJ Iamy B 1 KM HuMMKe MocTa. KakoBa CKOPOCTD
TeUeHUsI PeKu?»

«K Moemy mpuesny Ha CTaHIIUIO 34 MHOIM OOBIYHO BBICHLIAIU
mamuny. IIprexaB ogHAKIBI HA Yac PaHbINE, s IIOIIEJ MEeIIKOM W,
BCTPETUB IIOCJAHHYIO 3a MHOI MAIIWHY, IPUOBLI C Heli HA MeCTO Ha
20 MuH paHbIlle OOBIYHOTO CPOoKa. BO CKOJIBKO pas MaIllluHa HIET
OpICTpee, YeM fA IMemKom? »

9To oueHb XOpoIlue apupMeTHUECKHe 3amauu, HO, KOHEUHO, Ha
BXOJKIEHNE B «00d3aTe/JIbHBII MUHUMYM» OHH IIPETEHIOBATHL HE MO-
ryr. Ho xax ObLJIO OTMEUEHO BEIIIE, OOJIBLIIIOE KOJUUYECTBO CPaBHU-
TEJBHO IIPOCTBIX 3aJau IPUHAIJIEKUT K TOM Ke KaTeropum cne-
yuguuecku apu@memuieckux 3a0ay: IMO3BOJUTEJIBHO IyMaTb, UTO
TaKoil XapakKTep 3amady B OOJBIIIMHCTBE CJIyYaeB CBUAETEILCTBYET 00
UX BBICOKOM METOAWYECKOH IIEHHOCTH — X CHeIU(UUHOCTL BeIb KaK
pas W OCHOBaHa HA TOM, UTO OHM TPEOYIOT sACHO20 npedcmasieHus
0 coomeemcmeywuell KOHKDemHOl cumyayuu, a He AefcTBUIl IO
3ayuYeHHBLIM (opMaJbHBIM 00pasiiam.

Bor emé npumep apudMeTmuecKo 3amauu, AJA PelIeHUsA KOTO-
poit He HAIO MPOW3BOAUTH HUKAKUX «IEHCTBUI»:

«3 crakaHa ¢ KpacHLIM BUHOM II€PEeIWJH B CTaKaH, COMAep-
JKalllUil Takoe Ke KOJUUYEeCTBO 0eoro, OAHYy JIOXKKY. Ilepemerias,
JIOXKKY CMeCH IIepeUau oOpaTHO B INEPBBIA CTAKaH W IIOBTOPUIU Te
JKe gmelictBusi cuHoBa. CmparimBaeTcs, 0OOJIbINle JU B UTOTe KOHIIEH-
Tpanusa 0eJioro BUHA B KPACHOM B IIEPBOM CTaKaHe HJIM KPacHOTO
B 6eJIoM — BO BTOpPOM? »

A peleHuWs 3ajjauM AOCTATOYHO 3amaTh cebe BOIPOC: Kyda me-
BAJIOCh TO KPACHOE BHHO, KOTOPO€ BBITECHEHO OeJIbIM H3 IIePBOTO
cTakama?

IToguepKHEM MOIIYTHO, UTO YACTO BCTPEUAIOIUMCS IIPU PeIlleHUuU
apudmMeTnUeCcKUX 3a7ay IIPUEM <«IIPEAIIOJOKeHUsa» (B KJacCUUeCKOu
GopMyYyIUPOBKE: «IIPEAIIOJOKUM, UTO M TOr0O M APYroro OBLIO KYII-
JIEHO OJWHAKOBO€ KOJIMUYECTBO», WJIU <«IIPEIIOJOMKHM, YTO BCE Ba-
TOHBI — TPEXOCHBIE», WU «IIPEAIIOJOKUM, UTO B IEPBBLIN pa3 OBLIO
KYILJIEHO BIBOE, a BO BTOPOI pa3 BTPOe OOJBINIE») MBI IPUUUCIIEM
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K UYWCIY 3AKOHOMEDHbLX NPUEMO8 apu@memuieckozo peuleHus 3a-
day, XOTsA B IIOCJeNHEl, HAIIpUMepP, U3 YIOMSHYTBIX (POPMYJINPOBOK,
peub UAET — C TOUKU 3PEHUdA ajIredpamuecKoil — O PelIeHUN CHUCTEMBI
IBYX JIMHEHHBIX YPaBHEHUH C ABYMs HEU3BECTHBLIMU.

HelicTBUTEIBPHO, €CJU Pas3odpaThecA B JIOTUUECKOM CYIITHOCTHU 3TO-
ro mpuéMa MU B NCUXO0JL02UYECKUX NPeodnoculikax ez0 NPUMeHeHUus
B KOHKPETHBIX CJyYasX, TO Mbl YBUAUM, UTO 3J€Ch PeUb UIET, IIO CY-
IIeCTBY, 00 OfHOM U3 HamuboJiee YaCcTO HPUMEHAEMBIX 3aKOHOB 0IKO-
HOBCKOI MHIYKTUBHOM JIOTUKHU B €T0 3JIEMEHTAPHOM KOJUYECTBEHHOM
acImeKkTe, IPUTOM TECHO CBA3AaHHOM C IIPEJACTABICHUAMU O NPUYUH-
HOll 00YCl08/1leHHOCTU 3aMEeUYEHHBIX OCOOEHHOCTEH YMCJIOBBIX JAHHBIX
3amau. B mpocTeHInx caydyasxX IPUBOAAIINN K YKa3aHHBIM «IIPEIIIo-
JIOKEHUAM» IIPOIlecC aHaJM3a YCJOBUI 3aZlauy KaK pa3 U HaUWHAaeT-
ca ¢ Bompoca «mouemy?». IloueMy Takoe pacXo:KIeHUE B UKCJIOBBIX
JaHHBIX, IIOUYEeMYy 9TO BOT 0OJIbIlle U MMEHHO Ha cToabKo? Ilocae Toro
KAk B ONPeNeJEHHBIX KOHKPETHBIX CJIAy4YasX YydYal[Uuics HAYYUJICH
B UTOTe W3BJEKATh HYKHBIA KOJNYECTBEHHBIA PE3yJIbTaT, COBEPIIIEH-
HO €CTEeCTBEHHBIM SIBJISETCSA CTPeMJIeHre B 0oJiee CIOKHOM CUTyaIluu,
B CJIyuae COBMECTHOTO BJIUAHUA HECKOJBKUX (PaKTOPOB, M30JIMPOBATH
IelicTBUE OJHOI'O M3 HUX; CPABHUTDH IOJIOKeHWE IIPY HAJIUYUU U IPU
OTCYTCTBUM 3TOr0 (PAKTOPa, KOMIIEHCHUPOBATH, MCKJIOUUTL BPEMEHHO
BIAWSIHAE OCTAJbHBIX M, TAKMM 00pPasoM, BEPHYBIINCHL K 3HAKOMON
y:ke, 0OoJjiee IPOCTOH CHUTyalllM, IIOJYUYUTH HYKHBIA UYMCJIOBON pe-
3yJIbTAT.

9ro He anrebpa, He IPUBeJeHNE IOAOOHBIX UJEHOB U HE «IIEPEeHe-
ceHUMe M3 ONHOIM YacTH B IPYIYyI0 ¢ OOpaTHBIM 3HAKOM». JTO KaK pas
Ta JIOTHKAa, CBA3aHHAdA C BooOpakaeMbIMHU, HO MMEIOIIMMU B 00Jia-
CTM M3y4YaeMbIX BEJIWYMH BIIOJHE pPeaJibHOEe 3HAYEHWE OIepPalusiMU,
pasBuTHE U COBEPIIEHCTBOBaHME KOTOPOW BXOAUT B MPSAMbIe 3aJaduu
apupmeTuru.

IIpuBenéHHOEe BBINIe pasTpPaHUUYEHNE MeXKIY apudMeTUUeCKUMU
1 ajredpamyecKUMHU II0 CBOEMY XapakTepy sajadyaMu, Kak HaM Ka-
JKeTCs, M B TEOPETUYECKOM, U B IMPAKTUYECKOM OTHOIIEHUU OTBEUAET
CYILIHOCTH [eJjia, — BPSAA JU 34eCh MOYKHO B 00IlleM cjiydyae CHesaThb
0oJIbIlle: TPAHUIBI MEKJY 3agadaMu O0OMX THUIOB IO IIPUPOJE CBO-
efi Kak OBl HECKOJbKO DPa3MBIThIe, TaK KaK OHU 3aBUCAT OT KOJU-
YECTBEHHBIX IIPU3HAKOB, B OIIEHKE KOTOPBHIX MOYKHO PACXOIUTHLCH,
MOZO0HO TOMY KAK HEJIb3s I[IPOBECTH I'PAHb MENKAY <«HECKOJIbKUMU
3EpHAMU» U «Kydeil 3€peH».

AHanornuHoe 3aMeUaHWE OTHOCUTCA M K XapaKTEepPUCTUKe apud-
METHMUYEeCKUX 3ajau II0 CTeNeHu ux caoxHocmu. Iloxm stum Mbl Oy-
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IeM IIOHMMATh HE TPYAHOCTh COIOCTABJICHUS MAAHHBIX, O KOTOPOH
IIJIa pedYb BBINIE, a HAJIWYME CPABHUTEIHHO I'DOMO3IKOr0 YCJIOBHUSI,
TPeOYIOIIEero OT PeIIalIlero CUCTEMATUYHOCTA YW BHUMATEJIHHOCTHU
B pacuJieHeHUU 3aJaduu Ha 00jiee IPOCTHIE M B COENUHEHUU DJIEMEHTOB
paccysKaeHus, KaKIbIM N3 KOTOPBIX YYaIleMyCs VsKe 3HAKOM, B eIu-
Hoe 1iesoe. He MMOA/Ie:KUT COMHEHMIO, YTO Takue 3amgauum (KOHEYHO,
C eCTeCTBeHHBLIM YCJIOBHEM, a He B (pOpMe IIPECIOBYTBIX «COCTABHBIX »
3alady, OCHOBAHHBIX HA UYKCTO BHEIIIHEM U IIOTOMY KOMMHYECKOM CO-
eIVHEHUN Pa3HOPOAHBIX 3JIEMEHTOB) HYKHBI MMEHHO KaK TaKOBBIE,
100 pasBUTHE COOTBETCTBYIOIIUX HABLLKO8 OPUCHMUPOBKU 8 CJONCHOIL
cumyayuy CcOCTaBJsSET ONUH W3 CYI[eCTBEHHBIX 3JIEMEHTOB BOCIIH-
TaHWS, HMEIINUN HeMaJlOBa:KHOe IIpaKTHUYecKoe 3HaueHue. Kpome
TOTO, TaKue 3aJaul MOTYT CJIYKUTh KOHTPOJIEM TOTO, HACKOJBKO
TBEPAO YCBOEHBI YUAITUMUCH dJEMEHMblL X004 paccyiycoeHus, Tak Kak
3[leCh OTU 9JEMEHTHI HUTPAIOT POJIb UHCMPYMEHMO08, KOTOPHIe yua-
muiicss 0e3 KoJyieOaHUSA OOJKEH 6ul0pamb W NPUMEeHUmb B HYIKHOM
ciryuae.

9TO yMeHUre IOJIKHO B PedyJibTaTe YCIIEIIHOro IIPeroJaBaHus pac-
IIPOCTPAHATHCSA ¥ HA TaKue cJaydau, B KOTOPBIX CHUTyallud He IIPHU-
HAIUIEKUT K YHCJIY OOAPOOHO PAacCMOTPEHHBIX pAaHBbIE U 3aKpel-
JEHHBIX CepHell OAHOPOAHBIX yIpaskHeHUil. IlosTomMy HeoOXOZUMO
TAKTUYHO, ¥ BMECTE C TeM IIOBCEJHEBHO (4 He MMeEI B BHUAY MOMEH-
TOB KOHTPOJISI), IpeIjiaraTh ydallluMCA M TaKue 3amadu, KOTOpPhIe
TPeOYIOT OPUEHMUPOBKU 8 HOB80U, HeOo0blYHOU O0NA HUX CUmMyauuu,
CamMocmosmenvbH02z0 HANPAHCCHUS Mblcau. [JId pasBUTUA 3TOTO yMe-
HUA HaJO BOOOIIe mM30eraTh JOTMATHU3Ma U PEIENTyPhl IPU PEIIeHUn
3azad, a CTapaThCsi TAaK TPEHUPOBATH MBIIIJIEHNE UM BOOOpaKeHUe
yualmuxcs, 4ToObl XOJ PEIINeHUsS BCerga BOSHUKAJI Y HUX eCTECTBEeH-
HBIM OyTEM. 3amauu, IpeAjaraeMble IJA CAMOCTOSTENLHON OpHeH-
TUPOBKK (a He AJA 3aKpeIIeHUWA Pas3yuyeHHOTO IIpuéma), TOJKHBI
IIO9TOMY OBITH IIO CHJIAM CPEJHEMY ydalleMmMycs, T. €. OCHOBBIBATHCS
HA TAKUX DJIEMEHTAX JIOTUKM W KOHKPETHBIX IIPEeJCTABJIEHWH, HAJIU-
yye KOTOPBLIX MOJKHO IIPEAIOoJaraThb y yJallluXCcs Ha JaHHOHM CTaguu
UX DPa3BUTHUS.

MBI OCTaHOBMJINCH HA 3TUX TPUBUAIBHBIX METOAUYECKUX COOOpa-
JKEeHUAX IIOTOMY, UTO 3Iech peub uAET o6 ogHOM U3 HamboJee Cy-
IIECTBEHHBIX Ae(EeKTOB MPAKTUKHU IIPEINoJaBaHMus. 3aJauyy — HAYUYUTD
YYEHHKOB BJIAJETh MAaTeMATHUUYECKUM WHCTPYMEHTapueM KaK B CMBbIC-
Jie YMEHUs MPOU3BOAUTHL dJIEMEHTAPHBIE OIEPAIlMh, TAK WU B CMBIC-
Jle YMEHUS 8bl0Uupamv HYMCHbLIL UHCMPYMEHM 8 HYMHOM cayyae,
YacTo IOAMEHAIOT 6ojiee JIETKO AOCTUKMMOM IIeJIbI0 — HAyUYUTh yda-
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IUXCSA IPUMEHATH 9TH WHCTPYMEHTHI B OIPENeJIEHHON, perjaMeH-
TUPOBAHHOM, WHOTZA MTOBOJBHO CJIOXKHOM IIOCJIENOBATEIbHOCTH, IIO
OompeAeJéHHLIM YCTAHOBJIEHHBIM IIpaBujaM. Eciaum OBl TaK T'OTOBUTH
K Oymyiieil mneATeIbHOCTH, CKaKeM, cjecaps, TO eMy HeJb3sd ObLIO
Obl MOBEPHUTHh [Oake IMPOCTEHIIero PeMOHTA, MHPOCTEHIIeld HOUYMHKH,
100 BCSKAas BeIllb IIOPTUTCS II0-CBOEMY U HMKAKWX MIPABUJI IIOPALKA
IefcTBUIl 3[eCh YCTAHOBUTH HEJIb3.

TouHO Tak ’Ke HeJNb3d BBIYUYUTHCS IIJIaBaTh, IIOCTOSHHO XBaTasch
3a CTeHKHU OacceiiHa MM MOJb3YSACHh IIJIaBATEJIbHBLIM IIOSCOM, — HAIO0
YMeTh CAMOCTOSITEJIbHO MepKaTbCd Ha BOJe, M B 3TOM BCA CYTh MeJia.

IIpuBenéM HECKOJBKO 3amad, KOTOPbIE HAM IIPEACTAaBJISIOTCA II0-
JIEBHBIMU C OTOM TOUYKM 3PEHUS.

«B Tpéx masaTKax y IIPOJABIIUII OBLIJIO IIOPOBHY MAaHIapPUHOB.
Korma waskmaa mpojana mo 600 MaHgapwHOB, TO y BCeX BMECTe
OCTAJIOCh HMX CTOJbKO, CKOJbKO OBIJIO MIepBOHAUAJBHO Y KaKIOMH.
CKOJIBKO Ke 3T0?»

«MHe Temephb BTpoe OOJbIIEe JIeT, 4eM ObIJIO TOTHA, KOrJa MO
6pat O6bLT B MOEM BospacTe. Korma MHe OymeT CTOJIBKO JIET, CKOJIBKO
Terepb MoeMy Opary, To HaM BMecTe Oyzer 96 jser. CKOJBKO ceiiuac
Kamxaomy? »

Apudmernueckoe perieHure 3TOH 3agaum TpedyeT OTUYETIMBBIX
IIPEJCTABJIEHNI O IIPOIECCe COBMECTHOI'0 POCTA ABYX BEJIHYHH, O KO-
TOPBIX HAET peub, U 00 «dTamax» ISTOr0 pocra. BermoMorareabHBIM
CPEeICTBOM MOJKET CIYKUTH rpauueckoe JuHeliHOe oTOOpasKeHIe yc-
JIOBUI 3amauu.

«IIpoes:kad MUMO CTAHIUM, A 3aMETHJ CTOAIUI HA CTAHIIUU
TOBApPHBIN Ioe3n m3 31 BaroHa M YCJIBIIIAJ PAa3TOBOP CMA3UUKa CO
cuenmukoM. IlepBeiii ckasaa: ,, 105 oceii Bcero IpHIILIOCH IIPOBE-
puth“. Bropoit 3ameTmii, UTO B COCTaBe MHOI'O YETBIPEXOCHBIX Ba-
TOHOB — BTpoe 00JbIlle, YeM ABYXOCHBIX, OCTajJbHBLIe TpéxXocHble. Ha
cJenyIoIeM IIeperoHe s 3ax0oTesJ, OT Heuero HejaTh, IIOACUUTATH,
CKOJIbKO KaKNX BaroHOB OBLIO B 9TOM cocTaBe. Kak sTo caemaThb?»

Apudmernueckoe pellleHre — IPOIe aaredpamuecKkoro u Tpedyer
OTUYETIMBOrO IIPEJCTABIEHUS O TOM, UTO ABYXOCHBIE M UETHIPEXOCHBIE
BXOOAT B €OCTaB (B KOJMUECTBEHHOM OTHOIIEHWU) OIpeleeHHBIMU
rpynnamMu (mo 4 BaroHa). BooGpaskaemas «3aMeHa» BCE€X BaroHOB
TPEXOCHBIMU — OOBIUHBLIA M XOPOIIO 3HAKOMBIA YyUYaIIMIMCSA IIPUEM.
3azaya TOTyCcKaeT M TEOPETUKO-UMCJIOBOe (He OMHO3HAUHOE) pelleHue
B CJiyuae, eCJIM YKCJIO BarOHOB HEW3BECTHO.

«B mByx Oumbamorexax 50000 TomoB. 3a rog KOJUYECTBO KHUT
mepBo# yBenumuuaoch Ha 5%, a Bropoii —Ha 6 %, Tak uTO 00IIEe
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KoJInuecTBO KHUT yBeanuuaoch Ha 2800. CKOIbKO KHUT OBLIO B KaK-
Ioii OuOJIMOTeKe IIepBOHAUAJIBHO?»

ITonesnas 3amavua, HaBOLAINAA Ha IIpPeICTaBJIeHHe O «Bece», C KO-
TOPBIM HAMO0 YUYUTHIBATH MPOILEHTHLIEC IIPUPAIEeHUs, CJIUBaeMbie B Of-
HO IIeJIoe.

«YT0o6BI IPOILILITE HEKOTOPOE PACCTOSHIE II0 TeUeHUIO Ha JIOAKe,
TpebyeTca BPpeMEHU BTPOE MEHbIIle, YeM IIPOTHUB TeueHWsi. Bo CKOJb-
KO pa3 CKOPOCTHh ABUKEHUS JOAKH 0OJIbIIle CKOPOCTH TEeUeHU?»

Hago moragathes mepeiiTu OT BpeMeHUM K PACCTOSHUAM.

AnajiornuHasa 3azada:

«ITapoxon uaéT BHU3 II0 TeueHHio 2 yaca, BBepx — 3 uaca. CKOJIb-
KO BPEMEHU MeKAy TeMHU JKe ABYMS IIYHKTaMU BHU3 [0 TEYEHUIO
MIPOILILIBET OPEeBHO? »

OTrBeThl OBIBAIOT caMble (paHTACTUUECKIUE — SBHBIN NPU3HAK IIPHU-
MEHEHUS HeMOAXOIAINEN «pPerenTyphl».

«IToesn mpoxomutr 15 ¢ mumo TeserpadHoro croiaba m 45 ¢ mpo-
xoouT TyHHenb aauHoi B 450 M. Ilpum BcTpeue ¢ Imoesmom, AJHHA
kotoporo 300 M, oba moesga HUAYT OAWH MHMO JPYroro B TeUeHIe
21 c. HaiiT; CKOpPOCTHL BTOPOTrO MOE31a».

3anmaua JI. H. Toacroro:

«Kocmpl mOKHBI BBIKOCHUTH nABa Jyra. HauaB ¢ yTpa KOCHUTH
OOJIBIIION JIYI, OHU IIOCJEe IIOJNYAHS PpasmejuJuCh: OXHA IIOJOBUHA
ocTajlach Ha IIePBOM M K BeUepy ero JOKOCHJA, a Ipyras — Iepelia
KOCHUTL Ha BTOPOU Jyr, ILJIOIIaAbI0 BABOE MeHbINle mepBoro. CKOJIb-
KO OBLIO KOCIIOB, €CJIM WM3BECTHO, UTO B TeUEHUE CJIeAYIOIero mIHSA
OCTABIIIYIOCA YacTh PAbOTHI BBIMOJHUJ OAUH KOCel?»

9To — omHa M3 Hambojee XapaKTepHBIX 3aJau paccMaTpUBaeMOIt
KaTeropuu. yciex B PeIleHUH 3aBUCHUT OT TOr'0, HACKOJLKO y pela-
IOIIETO Pa3BUTO BOOOpasKeHMe M yMEHNE COMOCTABJATH KOJUUYECTBEH-
HbIe OTHOIIEeHUA.

B sakiioueHue caesiaeM eIié OOHO 3aMevaHMe, Kacarollieecs IC-
[IOJIb30BAHMS MaTepuajia 3ajady Ha ypoKax apupmeruru (a TakKe
U aJareopsh).

Koneuno, mpu HauyaJbHOM O3HAKOMJIEHUU C KaKUM-JIu0O0 IpHeé-
MOM PACCYKICHUS UM C KaKOoW-HUOYAbh HOBOM AJA ydyalquxcs obJia-
CTBhIO COOTHOIIIEHUII MOXKHO paccCMaTPUBATh KayKIyI0 3agady C OIpe-
IEeJIEHHOM IIOCTAHOBKOM BOIIPOCA KAaK 3aKOHUYEHHLIN IpUMep MU CTpe-
MUTBCA — B MOHSATHBIX I[EIAX — K BO3SMOYKHOMY KAaueCTBEHHOMY MHO-
roo0pasuio MPUMEPOB IIPU OLHOM U TOM Ke apu()MeTHUYECKOM CKeJe-
Te PacCy:KAeHUs; Ha COOTBETCTBYIOIVE 3JI€MEHTHI apu(PMeTHUeCKOTro
00001IeH A U abCTpaKIuy cjJeayeT nake, B HajaJe)kallnee BpeMd,
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o0paruTh BHMMAaHWe ydamuxcsa. HO Korma yYeHHKM BJIALEIOT YiKe
BCEMU OCHOBHBIMH IIPUEMAMM PACCYKAEHUS, NOCTATOUYHBIMU IJIS Pe-
IIeHUs 3a7a4 ¢ JAaHHOM TeMaTHKOM, IMOJIe3HO MCII0JIb30BaTh MaTepUas
3ajay wWHaue, mpuberasd MHOTIAA K METOIY, KOTOPBI MOYKHO OBLIO
Obl HasBaTb MOHOZpauyeckum. Mbl mMeeM B BUAY B8aPbUPOBAHUE
nocmano8KU 60Npoca Nnpu u3yveHuu OO0HOL U MmOl Je 3a8UCUMO-
cmu mexncdy eeauvunamu. Takoe BapbupPOBaHME IIOMOTAET YUAI[MMCH
00BEeIMHUTL BCE OTHOCAINMECA K TAaHHOMY OOBEKTY IIpeAcTaBJIeHUS
B OJHO IIeJIOE, a IIPEIoJaBaTesii0 JaéT BO3SMOYKHOCTH, BO-IIEPBBIX, aK-
TUBUBUPOBATh PaboTy KJacca M, BO-BTOPBHIX, IIPOBEPUTHL U YTOUHUTH
BCIO COBOKYIIHOCTH OTHOCHAIIUXCS K JaHHOMY BOIIPOCY 3JIEMEHTAPHBIX
apudMeTUYEeCKNX HABBIKOB; OUEHb II0JIE3HO M IIOIIyTHOE COIIOCTaBJIe-
HUe Pa3JIUYHBIX IIPUEMOB PeIleHUs OJHOI0 WM TOTO JKe BOIIpoca.

IIycTh, HampuMep, HIPENJIOKEHO PeIluTh 3aJaduy.

«CMech ABYX OAMHAKOBBIX OOBHEMOB BOALI U CIOUPTA 3aHUMAET
MEeHBIINHA 00BEM, UeM CyMMa O00BEMOB O0OMX CMEIIIMBAEMBIX BEIIIECTB.
Jlutp Takoii cmecu BecuT 936 T, MeXKIAYy TeM KaK JUTP YHCTOTO
cuupra BecuT 729 r, a autp Bogbl — 1 Kr. CKOJBKO HYKHO B3ATbH
BOABI U CIIUPTA, YTOOBI IIOJYUYUTH JUTP cMecu?»

31ech YyMECTHO PacCMOTPETh IIPEeABAPUTENHLHO UJIW B CBSA3U C pe-
IIEHVeM 3aJauM, CKakeM, Takue BOIpochkl. IlycTh mpu CoOKpalleHuu
00BbEMa KaKoro-JIubo BelllecTBa eguHHIA 00bEMa BMecTo 1 Kr comep-
Kut 1,25 kr. KakoBo B HPOIEHTAaX U B IIPOCTBIX APO0SX yBeJIUMUeHHE
Beca eOUHUIIBI 00béMa? YMeHbIlIeHHe 00BbEMa B NPOIEHTAX K Iep-
BoHauajdbHOMY? Kak sTm [OBa moKasaTess CBA3aHBI MeEXKIy c000Ii?
Yro Hago 3HATH, KaKKMe 9KCIEPUMEHTHI IIPOU3BECTH, KaKNe UYKUCJIOBBIE
IaHHBbIe IIOJNYUYHTh, uTOOBI mX HanTu? Kakume moiaydyaTcsa HIpPOIIEHT-
HBIe ITOKAa3aTeJi, eCJU TOBOPUTL 00 00paTHOM mepexoje (YBeIUudeHUUn
00b€Ma U YMEHBIIEHUU MacChl)?

Kak ysHaTh, CKOJIBKO HYsKHO B3ATH (IO 00BHEMY, IO Macce) Be-
II[eCTBA B MCXOJHOM COCTOSIHHM, UYTOOBI IMOJYUYUTH TAHHOE ero KOJIU-
yecTBO (0 00BEMY, IO Macce) B HOBOM COCTOSHUM?

PaccmoTpeTs 9TH 3ajauM IJIA caydasi IIepexojia BOIbI B Jel U 00-
parHO, Mmomo0paTh APYyrue KOHKPETHbIe NAaHHbIe AHAJOTMYHOIO TH-
na (m3MeHeHUEe O00BEMa JETKOILUIABKUX TeJI, PACIINpPEHNEe TBEPIBIX
TeJ IPU HarpeBaHWM U T.I.). Eciam 9TO oTBeuaeT MOMEHTY, TO Iia-
paJLIeJIbHO CJIEAYeT PacCMOTPETb M COOTBETCTBYIOIVE MIPOIIOPIIMH,
3aCTaBUB YYAIIUXCSI OTUYETIUBO (hOPMYJIMPOBATH, O KAKO! IIPOIOPILU-
OHAJILHOCTH 3IeCh MOKeT MATH peub. C oTuM, ecium 06CTOATEIbCTBA
TMO3BOJIAIOT, MOJYKHO CBA3aTh W BOIIPOC O B3aMMOOTHOIIEHUHU IPOIEH-
TOB «CO-CTa», «HA-CTO» M <«BO-CTO». MOKHO NIPEIJIOKUTL TOIOJI-
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HUTEJIBHO Taxkume sagaum: «Mojaoko momoposkxaso Ha 20%, a uepes
Hemenro mogereseso Ha 20 %: memieBie MIM LOPOMKE OHO CTaJO?
B apyrom ropoze mpu Toil ke HAUaJbHOI IleHe MOJOKO CHauaja yIa-
Jgo B 1eHe Ha 20 %, a morom mogopo:kano Ha 20 % . KakoB pesyibrar
II0 CPaBHEHUIO C IIEHOM B II€PBOM ropone?» 3mech MOXKHO IIPOBEPUTH
YMEHMe YJYaIlMXCHd AaCCOIMUPOBATH IIPOIEHTHI C IMIPOCTBIMHU IPOOS-
MU, BO3pacTaHWe KaKOU-JIm00 BeJMUMHBI Ha p % C YMHOKEHHEeM Ha

p
1+ 100
M YacTO BCTPEUAIOIIMXCA B IPAKTUUYECKUX MPUJIOKEHHUAX IPEACTaB-
JeHui. 1 TMOsSCHEHUS MOYKHO MCIIOJIB30BATh 3IeCh CXeMaTHUUeCKUe
IrarpaMMbl.

ITosie3HO MPEAJOMKUTH YUaAIMMCSA COCTABUTH HEOOJBIIHNE CIIpa-
BOYHBIE TAOJUIILI (/I Pa3JINUYHBIX KOJHWUYECTB JbIA, BOALI U T.II.),

WJLIIOCTPUPOBATh WX rpaduuecKu W T.II.

u T.n0., T.€. HaJIU4UYME y HUX III’)eBBI:I‘IaI&/’IHO CyHI1eCTBEHHBIX



§ 5. IIpob6aemMa MeTOIOJIOTHUECKOM
cUCTeMATH3aIlMM MaTepHaja 3aaad

IIpuBenénnble B mpembigyIilieM Iaparpade IpUMepbl PasIuUHBIX
3a7lay TOKAa3bIBAIOT, UTO CPABHUTEJIHHO HETPYAHO BBIJEJIUTHL B KaXK-
IO¥ 3aZaue Te 3J€MEHTHI, KOTOPbIe OIPENesioT €€ MUAAKTUUYECKYIO
IeHHOCTh. IIpum 3TOM, Kak OCOOEHHO $ICHO IIOKAas3bIBaeT Cepus 3a-
Iau, pemraminuxca geilicrBueM 3 — 1 =2, OCHOBHOe BHUMAaHUE HOJIKHO
OBITH HaAIpPaBJIE€HO HE CTOJbKO Ha «ajrebpamuecKyio CTPYKTypy» 3a-
Iauyd, CKOJBKO Ha €€ KOHKPEeTHYI O000JIOUKYy, Ha TO, B 00JacTu
KaKMX BeJMYMH ¥ KaKuM 00pasoM OCYINEeCTBJIEHA AaHHAsA <«apud-
MeTUYecKas CUTyarusa». VIMEHHO OT 9TOTO CYII[eCTBEHHO 3aBUCHUT Xa-
pPakTep M CTeleHb OTUETJMBOCTU IIPEACTABJICHUM yduallmxcs, olpeze-
JISIONINE XOJl PACCYKAEHUsS IIPU PeIlleHUU 3aTaduu.

Bosspamaacs K chopMyaIupoBaHHON B Hayaje §4 OCHOBHOM IIpO-
b6sieMe 6vl0esleHUs YKA3aHHBIX JJIEMEHTOB, MBI MOXKEM B KadecTBe
HeoO0XOoaMMOM mpeaBapuTeabHON paboThl YKa3aTh HA COOTBETCTBEHHOE
HWccJAeIOBaHNEe MaTepHuaja y:Ke COCTAaBJIEHHBIX W WHCIBITAHHBIX COOp-
HUKOB apu()MeTHUECKMX 3aJad IPUMEPHO B TOM JKe HaIllpaBJIeHUWH,
B KaKkoM MbI Besu uajokeHme B §4. Ho Takoe ombITHOE M3ydeHUE
(GaKTUUIECKOTO ITOJIOMKEHUA BeIlel, XOTA W MOXKET CJIYKUTb OTIIPaB-
HOII TOUKON AJA JadbHEWIUX IIOCTPOeHuii, caMo 1o cebe HemocTa-
TOYHO, — YK€ II0 OJHOMY TOMY, UTO Ha 3TOM NYTHU HEJIb3s BLINTHU 3a
PaMKM TPagUIIMOHHOIO KPyra BOIIPOCOB M COTJIACOBAThH MaTepHas 3a-
Jad ¢ BO3POCIIMMHU 3alIipocaMu AercTBuTeabHOocTH. Heobxomumo, cie-
JIOBaTeJbHO, TMPEJNPUHATh BCTPEUHBLIN aHAJIW3 Ha OCHOBE OOIIMX Me-
TOJOJIOTUUYECKUX COOOpaskeHMuii. ITOT aHAINU3 CJIedyeT BeCTH TaK, UTO-
OBl a priori mpeaycMOTpPeTh pPasJNYHbLIE BO3MOXKHBIE WM HEOOXOAUMBIE
9JIeMeHThl apu(MeTUUYEeCKUX 3a4adu, XOTA Obl TOJBKO C TOUKU 3PEHUST
TOTO, YTO MOXXHO Ha3BaTh APUPMEMUUECKOl cXeMmOl PACCYyKIECHUI.

ITOT aHANU3 MPUAETCS 3aTeM IOMOJHUTH HA OCHOBE TOTO IEPEeUYHS
YacTO BCTPEUYAIOINNXCA KOHKPETHBIX BEJIMUWH, O KOTOPOM IILJIa PEeYb
B §3, ¥ paccMOTpeTh BCe COOTBETCTBYIOIME BAPUAHTHI ITOAXOIAIINIX
«apu(MEeTuUECKUX CXEeM».
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IIpu TakxoM moaxoZe K BOMPOCY 00JIACTH HMCKOMBIX IIOCTPOEHUIt
duKcupyeTca TeM OIpeleieHHeM COJep:KaHusd M o0béMa yueOHOTO
Marepuajga U TOH XapaKTepPHUCTUKON OCHOBHBLIX Ilejiell IpemnojaBaHU
apudMeTUKU, KOTOpoe OymeT IOJOKEHO B OCHOBY. I[Jid 3TOTO MBI
CUMTAEeM [IOCTATOYHBLIMU CJIEAYIOIIUE IIOJIOMKEHU.

1. OCHOBHBIMU IeJAMH IIpPellofaBaHuA apu@PMETHUKH B cpenHeii
IITKOJIE SBJIAIOTCS:

a) Cco3JaHWe y YYAIUXCA OMUEMAUBLLX NpedcmasseHuil U of-
HOBPEMEHHO 3aKpeIlJieHue meépovlx MexXHUUeCKUX HABbLK08, OTHO-
CAIMUXCA K 00JACTU PAUUOHAAbHbLX onepayuil Had payuoHALbHbLMU
YUCAAMU;

0) OBHAKOMJIEHVE YYAaIllUXCSI C COOTBETCTBYIOIIMMU 3JJeMEeHMAap-
HbIMU QYHKYUOHAALHBIMU 3A8UCUMOCAMU MeH 0y BeNUYUHAMU U
OCHOBAHHBIMHU HA YKA3aHHBIX B II. a) MPEACTABJIEHUAX W HaBBIKAX Me-
TOZAMM DPeIIeHUA OTHOCAIIUXCS clofa BompocoB. IlociemHee AOJMKHO
OBITH OCYIIIECTBJIEHO B KAUYECTBEHHOM ¥ KOJUYECTBEHHOM OTHOIIIEHUU
TaK, 4TOOBI JaTh AOCTATOUYHYIO IIOATOTOBKY [JSA OyAyIlell CHeIruajim-
3allid B IpoIlecce NPAKTUUYECKON NeATEeNbHOCTH WU AAaJbHEHIIero
o0yueHuUA.

Ilpucoenuusas cioma emié U XapakKTePUCTUKY M3ydaeMbIX B apud-
MeTuKe (QYHKIMOHAJIBHBIX 3aBUCUMOCTEH MEKJIY BeJIUYMHAMHU Kak
TaKMX, KOTOPbIEe OXBATHLIBAIOTCA OOIMMM HOHATHEM JHWHEWHOH 3aBU-
CHMOCTU ¥ TPOCTEUINUMU CBOMCTBAMH OOpPaATHOI IPOIOPIINOHATIBHOI
3aBUCUMOCTH MEXKAY BeJIUUYMHAMHU, M YYUTHIBAA TO, YTO OBIIO CKa-
3aHO O XapaKTepPHBIX OCOOEHHOCTAX apu(pMeTHUEeCKOIro MeToAa pelie-
HUA 3aJa4, MBI CMOJKEeM CKasaTh, UTO:

2. OCHOBHBIMU IEJIAMU DEIIEHUs <«TEKCTOBBIX» apu(pMeTHUeCKUX
3ama4y B Ipoliecce oOydueHUsA apudMeTHKe ABIAIOTCA (HapAxy c o6-
IMUMU 3agavyamMu B m. 1, a u 06):

a) co3maHVe W 3aKpeIlJIeHue OmuémJauesvlx npedcmasneHuil, om-
HOCAWUXCS K KOHKDEMHbLIM CAYYAAM OXAPAKMEPUIOBAHHbBLX MOJLbKO
umo 3asucumocmeil mexdy eeaununamu (u3 umcga Haubojee xO-
CTYIHBIX TTOHUMAHUIO YYAIUXCSI W MPAKTUUYECKU Ba’sKHBIX);

0) BociuTaHVE YMeHUS OPUEHMUPOBAMbCS B PA3HOOOPA3HBIX BO3-
MOJKHBIX COOTHOIIEHMAX MeKAY TAHHBIMU U MCKOMBIMU BeJIUYNHAMU
Ha OCHOBE ecmecmeeHH0z0 x00a J0z2uieck0z0 paccyicdenHus, omupa-
o1ieroca Ha Jukmyemvie 30pa6blM CMBLCAOM COOOPAHCEHUSL O 83AUM-
HOll 00YCcN08/1eHHOCMU COOTBETCTBYIOIUX UYMCIOBBIX TAHHBIX;

B) CO3JaHMEe U 3aKpeIlJleHWe HAaBBIKOB CONOCMABIEHUA U One-
pUpO6aHUA C BeJIWYWHAMYU, YINOMAHYTHIMM B II.a) OCHOBAHHBIX Ha
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8000paxcaembvlx, HO 8 NPUHUUNE B03MONHLLX 8 OAHHOI KOHKDPemHOll
cumyayuu Oelicmeusax HaJ HUMU.

BosHuKaeT BOIPOC O HOPSOKE IPOBEJEHUS OCHOBAHHOIO Ha 3TUX
TIPUHITUIIAX METOJOJIOTUUECKOT0 IIOCTPOEHUsI, 0 KOTOPOM UJAET peUb, —
COCTaBJIEHUA TEPEYHSA U CUCTEMATHUBAINU B03MONHbLX apupmemuye-
CKUX cXeM U UX KOHKPemHbLX OCYu,ecmeaeHuil, T.e. 3JleMenmos,
U3 KOTOPBIX COCTOAT Bce apudMeTnyecKue KOHCTPYKIIUU, OTBEUAIO-
Iye YKas3aHHBIM BBIMIe IlejqAM. MBI moJjiaraeM, 4TO IJIS JOCTUMKEHUS
BO3MOJKHO OOJIbIIIEll IOJIHOTHI W OOIITHOCTH 5Ty PabOTy HAZO BECTHU
He B IOPAAKE OOBIUYHOTO PACIIOJIOMKEHHUSA yueOHOro MaTepuajaa, a B
IOpPSAIKE, €CTECTBEHHOM C TOUKM 3peHusA 0ojiee aOCTPAKTHOM KJIACCHU-
durKanumu M3ydyaeMbIX B apu(pMeTHKe B3aMMOOTHOIIEHUH, ¢ OJHOBpPE-
MEHHBIM YYETOM NCUXON0ZUYECKUX MOMEHMOE, OIPENeIAIoInX CBASh
abCTPaKTHOTO ¢ KOHKPETHBIM U XapaKTep IPeACTABICHUIN yUIaIlUXCs.

PelteHue BOMPOCOB, KAcCAWOIMXCS TPAKTOBKU BBIJIEJIEHHBIX YKa-
3aHHBIM IIYTEM DJIEMEHTOB, PACIIOJIOXKEHUA MaTepuajia, IIPOMU3BOJACTBA
MMOATOTOBUTENBbHOM PAbOTHI IO O3HAKOMJIEHUWIO YYAIlUXCA C HOBBIMU
IS HUX NOPUEMaMM pAaCCY:KIeHUA U T.H., AOJIKHO OyIeT SBUTH-
cA ysKe IIOoCJiefHeil YacThI0 TAaKOTO PoAa PaboThI, HEIOCPEACTBEHHO
IIPEeJIIeCTBYIONIEH (PaKTUUECKOMY COCTABJIEHUIO COOTBETCTBEHHOI'O CO-
OpaHus 3amad.

Hackoinbko HamM mu3BeCTHO, Takas paboTa HM B OJHOM N3 yKa-
3aHHBIX HaANpPaBJEHWII HWKOTAA He ObLIAa IIPoJAesiaHa; MEXAY TeM
HaMeUeHHBIN 37ech NOPAJOK €€ IIpOoBeqeHUs, HECOMHEHHO, obeciie-
YMBAET PeaJbHYI0 €€ OCYIIeCTBUMOCTL. Bojiee TOTo, BPAA JIM MOIKHO
OTPHUIATh HEOOXOAWMOCTEH IIOJIOJKUTH B OCHOBY COCTAaBJIEHUS COOPHU-
KOB 3a/1au I10 apu()MeTnKe, Ja M He TOJbKO IO apu()MeTnKe, UMEHHO
TAKOTO pOjJla IMpeABapuUTeJIbHOE HCcefoBaHme. KoHeuHO, IpoBecTH
ero MOJKHO II0-Pa3HOMY, W Pe3yJbTaThl €ro He CMOTYT OJHO3HAYUHO
IPeJoIpeiesinTh HU O0BEM MaTepuajaa, HU JAeTaau ero odopmie-
HUA, OCTABJIASA BO BCEX OTHOUIEHUAX €INE AOCTATOUYHBIN IIPOCTOP AJS
TBOPYECKOH MeTomuueckoii paborbl. OcTaHyTcAd Hems30e:KHO W CIOp-
HbIe Bompochl. Ho ocHOBa nis CY:KAEHUS O POJIM TeX HUJIU HMHBIX
9JIEMEHTOB, 00 WX IIOJIO}KEHHM B Kypce apuPMeTHKU ITUM 3aJIoKe-
HA, U MOJKHO OymeT moABepraTh OOCYKIEHWIO M BLIHOCUTDL PeIleHUsd
M0 OIMpemeEéHHBIM W OTUYETJIMBO IIOCTABJIEHHBIM BOIIPOCAM HaA OCHO-
B€ COOTBETCTBEHHOM MOTHBUPOBKH. [0 cMX IOp HeoIpeaeaéHHOCTD,
XaOTUYHOCTb, HECHCTEeMATU3WPOBAHHAS IIECTPOTA MaTepuaja Jaesau
MIPAKTUUYECKN HEBO3MOKHBIM BeJleHHe CKOJBbKO-HUOYIb IJIOIOTBOPHO-
ro OOCYsKAeHUA BasKHENIINX METOAUYECKUX IpobJeM B 9TOH obJacTu.
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§ 6. Tabauia mMpoCTEHIINX 3JIEMEHTOB,
BXOQANIMX B COCTAB apudMeTHUYECKHX 3aaau

WN3nokeHre OKOHUATEJbHBIX PE3yJIbTaTOB TOJLKO UTO OXapaKTe-
PH30BAHHOIO M II0 CAMOIl CYTH [eJia AOBOJbHO KPOIIOTJIHMBOIO Me-
TOMOJIOTUYECKOr0 aHAJIM3a He BXOAUT B 3aJaul HACTOSIIEH CTATbH.
Mps1 mombITaeMcs BCE 2Ke HECKOJbKO KOHKPEeTH3MPOBATH CKAa3aHHOE
B § 5, ansa Toro uToOBLI HATh 37ech 0ojiee SCHOE IpPenCcTaBJIeHUEe O TOM,
KaKoro xapaKTepa aHAJIW3 W CHUCTEeMAaTHU3aIlisd UMEIOTCA B BHULIY.

Tak Kak CcHCTEMATH3AIUs MATEPHaJa B OCHOBHOM 3aBHCHUT OT
IBYX (haKTOpOB — apu(PpMeTHUEeCKON «CXeMBI» 1 €€ OCYIIeCTBJIEHUS
B 00JIACTHM KOHKPETHBIX B3aMMOOTHOIIEHUI MEMXIYy BeJINUYNHAMMU, TO
pacmoJiokenre pe3yJabTaTOB MOJIXKHO B OOIUX UepTaxX OTBeUaTh «Tab-
JIAIle ¢ IBOMHBIM BxojoMm». CucTeMaTHsalus 3JIEMEHTOB, CKasKeM, IIO
BEPTUKAJM, TO NPU3HAKY WH3MEHAMINerocd (BOOOIle TOBOPSA YCIOMK-
HAOIIErocs) apu(pMeTHYecKoro COAEepP:KaHuA OOJIKHA CHAOGMKATHCA —
II0 TOPU3OHTAJIN — MEePeUrcIeHrneM 1 PasdbopoM pPasIMYHBIX KOHKPET-
HBIX WHTEPIPEeTAIluii M COOTBETCTBYIOIIIMM aHAJIM30M IICUXOJIOTHUYe-
CKUX MOMeHTOB. IloMMMO 3TOro, HEOOXOAMMO HATh ¥ MOHOTpadmue-
CKOe COIIOCTaBJIEHUE Pa3JIMYHBIX 3aJa4 IO BEePTUKAJIHU, T.€. CBOAKY
TeX OCHOBHBLIX IIOCTAHOBOK BOIIPOCA M IIPUEMOB PACCYXKICHUA, KOTO-
pble OTHOCATCA K JAHHOMY KOHKPETHOMY MAaTepHay.

CucremMaTusanua MO BepPTHUKAJU IIPENCTABISETCA HAM B CJIEIYIO-
meM Buae (MBI He CTaBUM TpeOOBaHUA, UTOOBI OTAEJNbHBIE HYHKTHI
He TePeKphIBAINCH APYT C APYroM).

I. CooTHolIeHUsI, CBSIBAHHLIE C OMHOI CKAJNAPHONI BEeJIWUYMHOM:

1) oTHOIIIeHNS pPaBeHCTBA 1 HEPABEHCTBA;

2) agguTHUBHBIE BEJHNYMHBLI; PA3HOCTHOE CPaBHEHMHE [IBYX 3Haue-
HUII BEeJINYUHBI;

3) yBelnuyeHWe W YMEHbLIIIeHWE 3HAUEHUS BEJUUYUHLI C IIOMOIIILIO
JIEeHCTBUM TePBOI CTyIeHU (CIOKEHUWEe M BBIUNTAHUE);

4) KxpaTHOe WM3MEHEeHNe 3HAUCHNS BEeJWUYMHBLI: Omepanus YMHOMKe-
HU;

5) menenHuwe Ha paBHBIE YACTH;

6) cooTHOIIIeHMEe MEKAY IMeJbIM M YacTSIMU IIeJIOTro;
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7) KpaTHoe CpaBHeHNE [OBYX B3HAUEHUH BeJIWYUHBI; JejeHue IIO
COZIePIKAHUIO;

8) mepexo[ OT OZHOTO 3HAUEHUA BEeJIUUYUHBI K APYyroMy IIYTEM me-
JIeHUS Ha PaBHBIE YACTH U O0beJUHEHUS TaKMX dacTel; o0Imas mepa;

9) usmepenue BeauunH. EuHUIBI Mepbl. Ilepexon oT OgHOU Cu-
CcTeMbl M3MEPEeHUs K APYroii;

10) moHATHME OTHOIIEHUA ABYX 3HAUEHWI BeJIWUYMUHBI. BhIpaskeHue
OTHOIIIEHUA IIPOCTON U JeCATUYHOH Opob6bi0o M B mporentax. Ompe-
JejieHre OTHOIIEeHHUSA II0 JAaHHLIM 3HAUEHUAM BeJIUUYUHBI U OJHOTO
W3 3HAUEHUI IPU JAHHOM OTHOIIEHUH (UaCTH IIeJIOTO W IIeJIOT0 II0
YacTH);

11) comocTaBjieHMe Pa3sHOCTHOTO M KPATHOTO CpaBHEHHUS 3Haue-
HUII BeJUYMHBI ¥ COBMECTHOE WX NpuMeHeHue. IIpupaliienue, BhIpa-
JKEeHHOEe B JOJIAX HCXOTHOTO KOJIMUECTBA M B IIPOIIEHTaX; €ro CBA3h
C OTHOIIIEHWEM MCXOIHOTO M OKOHUATE/JIbHOTO 3HAUEHUS BEJIUUYNHBI;

12) xapaKTepHCTHUKA UYacCTeH I[eJOr0 C IIOMOIIBI0 MX OTHOIINEHUI
K IeJIOMY ¥ B3aMMHBLIX OTHOIIEHUM, IIPOIEHTHbIE OTHOIIeHuA. Kpy-
roeeie guarpammbl. CpengHee apudmeTnyecKoe.

II. CooTrHollleHuA, CBSI3aHHBIE C COBMECTHBIM PACCMOTPEHUEM He-
CKOJIbKUX BEJIUYMH:

1) mpsaMas IPOIOPIHOHAJBHOCTL. llapanaenmsM agIuTHUBHBIX U
KpaTHBIX M3MeHeHUu#. «IIpuBemeHue K eqUHUIE»;

2) mpsamas HPOIOPIMOHAJLHOCThE. PaBEeHCTBO KPATHBIX OTHOIIIE-
HUII 3HAYEHUH OBYX MMPOMOPIIMOHAJBHBIX BEJIWYUH. IIpomopiinu;

3) mpaMas MTPONOPIMOHATIBHOCTH. IIOCTOAHCTBO OTHOIIIEHUS CO-
OTBETCTBEHHBIX 3HAUEHUI BeauunH. K03(PPUIIMEHT MTPOMOPIIMOHATL-
HOCTH. XAapaKTepHCTHKA HHTEHCUBHOCTH PABHOMEPHOI'O M3MEHEeHUS
BEJIMUYWHBI. ¥YeJbHble XaPAKTEPUCTUKU OJHOPOAHBIX BeaumuumH. IIpo-
MMOPIIMOHAJbHBIE OTPE3KU;

4) comocTaBiieHUe AaNIUTUBHBIX WM3MEHEHUN M KPATHOTO CpaBHe-
HUA [JIs CJIydYaeB IIPOIOPIMOHAJIBHBIX BEJIWUYUH, COOTBETCTBEHHBIE
CBOICTBA IIPOIIOPIIUIA;

5) nuHeliHas 3aBUCHUMOCTh. HauanbHOoe 3HAuUeHMEe W KOd(MPUILM-
€HT IIPONOPIIMOHAJIBHOCTH KAaK CKOPOCTb W3MEHEHWUS WJIN yAeJbHAas
xapaxkTepucTuka. Vcueplnanue 3HaUeHUS BEJIWYMHBI OYTEM PaBHO-
MEPHOTO M3MEHEeHNT;

6) HampaBJeHHbIEe BeJIMUYMHBI C IBYCTOPOHHUM K3MeHeHumeM. Ha-
YaJibHASA TOYKA OTCUETa. ANIWTHBHBIE M3MEHEHUs PAa3HBIX 3HAKOB;

7) COBMECTHOE PACCMOTpPEeHNEe HECKOJbKHX BeJNUYUH, IIPOMOPIIH-
OHAJBHBIX TpeThell. B3aMMOOTHOINEHUWS IIeJOTO YW YacTeil IpH Of-
HOM ¥ TOM Ke ux cocrtaBe. CoIlocTaBieHUe CKOPOCTell M3MeHEeHUS
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U yAeJbHBIX xXapaxkTepucTuk. OTHomleHue momoOus. Bwibop mpoms-
BOJIbHOM €IWHUIILI M3MEPEHMs; COIMOCTABJIEHNE PA3SHOCTHBIX M KparT-
HBIX OTHOIIIEHUI;

8) coBMeCTHOE PacCMOTPeHNE HECKOJBKUX JUHEHHBIX 3aBHCHUMOC-
Teii. CpaBHeHUe MHTEHCHUBHOCTell pocTa. PasHOCTHOe cpaBHEHME OBYX
JuHeHHbIX QPyHKIUI. TunoBble 3agaun, peliaeMble Ha OCHOBE aHAJIN-
3a IPUYUHHON O0YCJIOBJIEHHOCTY PACXOKIEHUS UMCJIOBBIX JAHHBIX;

9) 00paTHO IPOIOPIIMOHAJIBHAA 3aBUCHUMOCTh MEXKAY BeJIUYMHA-
Mu. Vsmepenue B [JOJIAX IIEJOTO M C IIOMOIbIO IIPOM3BOJIBHON emu-
HUIIBI Mepbl. IIpsMoe m ob6paTHOe OTHOIIEeHHUA. lIpuMeHeHUe IIPo-
mopiuuii. Cio)KHBIe (COCTaBHBIE) eAWHUIIBI. AIINTUBHBIE N3MEHEHUS
M y4YET PABHOCTHBIX MAHHBIX B PA3JUUYHBIX KOHKDPETHBLIX CIydYasX;

10) coueraHue TPAMON M OOPATHOM IIPOMOPIIMOHAJLHOM 3aBUCHU-
MOCTHY HECKOJbKMX BEJNYNH;

11) Gosee cloKHBIE 3aBUCUMOCTHU. VI3MepeHme ILIOIaZeil M 00b-
émoB. HenuneiliHble uaMeHeHus BeauuuH. Tabaunel. I'paduru. Jlu-
Helimad wuWHTepmoaAnuA. Boapacranme u yObnIBaHme ¢QyHKIuii. He-
OrpaHMUYEeHHOEe BO3pacTanwe U yObIBaHUE;

12) syieMeHT «CJIOKHOCTHU» B CTPYKType 3ajad. 3afadu KOMILJIEKC-
HOTO THIA, UX 00IIad KJacCUPUKAIUA U XapaKTEePUCTUKA;

13) s1eMeHT «HOBHUBHBI» B CTPYKType 3ajau. 3aJadyu C OTJIUUYHOI
OT OOBIUHOII IIOCTAHOBKOII BOIIPOCA MJIM METOIOM pPeIlleHNsd;

14) MeTomoJioTMUECKHE 3JIEMEHThI B PeIIeHMM 3amad. XapaKTep-
HBbIe 00pa3Ilbl CUHTETUUECKOTO METOJa PacCyKIeHus. 3aJaduu ¢ HeIo-
CTATOUYHBLIM U M30BITOYHBIM KOJHUYECTBOM MJAHHBLIX. 3aJaum ajaredopa-
UYECKOT0 COJEep:KaHUs; COMOCTABJIEHNE ajrebpandyecKoro um apudme-
TUYECKOTO0 METOIOB PEIIeHUS.

He mpuxomuTcsi M rOBOPUTH, YTO 9TOT IE€PEUEHb HE SBJISETCS KC-
yepobiBaiomuM. KaKABIN OYHKT OTBEUAeT IEeJOMY PAAY H3BECTHBIX
TUIIOB apu(pMeTHUeCKUX 3aJad U MOIJEKUT COOTBETCTBEHHOMY IaJIb-
HeHIleMy pacuJeHEeHWI0 KaK IO BEePTHUKAJIU, TaK U IO T'OPUSOHTAJIU.

Tak, Hanpumep, B nyHKTe 1.1 (OoTHOIIeHMSA paBeHCTBA M Hepa-
BEHCTBA) IOJIYKHBI HANTU MECTO BOIIPOCHI, OTHOCHAIIMECH K KOHKDET-
HOM HWHTepIpeTalnyd paBeHCTBa M HepaBeHCTBA ABYX Apobeii (3axa-
Ym cpaBHEHUA Apo0ei, pacCIoIoOKEeHUA WX B IOPAJKE BO3PACTaHUA),
CBA3aHHBIE C 9TUM BOIIPOCHI O PABEHCTBE IIPOCTOI M MECATUYHOM IPO-
Oeii (HampuMep, pasbsiCHEeHNE TaKHX COOTHOIIeHu#, kaxk 0,999...=1
U T.I.), IPUEMBI 3alUCU PA3JUYHBIX (MaJbIX ¥ OOJBIINX) YUCE]
C TOMOIIBLIO BbIZeNeHUus cremneHeir 10, mmerolnue IeabI0 OOJETYUTH
COIIOCTABJIEHNE PA3JUYHBIX UYUCJIOBBIX JAHHBLIX APYTr C APYroM, IpHU-
MeHeHUe [JId TOM Ke IeJU NPOIEHTOB W AUarpaMM, nqajiee H3Me-
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Henue (yBelnMYyeHHEe W YyMEHbIIeHINE) APo0M MPH PAa3JIUUYHBLIX H3Me-
HeHuAX (B TOM 4YWCIe W aIJUTHBHBIX) €€ YMCIUTE]s W 3HAMeHaTe-
Jif, YOpaKHEHUsA, 3aKPEIIAIINEe B COSHAHUM YUaIlllUXCA PaBEHCTBA
a:a=1lma—a=0wu 1.11.

Amnamormuno nyHKT I.11 oxBaThIBaeT, KaK 3TO cpasy SCHO, 3Ha-
YUTEJbHOE YMCI0 apu(MeTUUECKUX 3a7ad. OTO CBA3AHO C IICUXOJIOTH-
yecKUMM MOMeHTamMu. Kak IIOKasbhIiBaeT IPAKTUKA, KaK pas OJHOBPe-
MEHHBIH y4YéT HAaHHBIX PA3HOCTHOT'O M KPATHOTO cpaBHeHUs (00JbIiie
WJIN MEHbIIle «Ha» W IIPU 3TOM COCTABJAET TAKYIO-TO YaCTb «OT» U
T. 1m.) TpebyeT OOJBIIIOr0 KOJMUYECTBA YIPA’KHEHUN U yCBaWBaeTCs
yualuMces JajJeKo He cpaasy.

3amaun Ha <«IIPOIOPIMOHAJIBHOE [IeJIEHVEe» MOLYT B IIPOCTEHMIINX
caydyadax BCTpPeTuTheA y:Ke B m.1.6 m 1.12, HO Takke m B mm. IL7,
I1.9 u I1.10. Pasiauume 31ech CBSI3aHO B M3BECTHOI Mepe U C MOMEH-
TOM IPOXOXKAEHUA — OJUH U TOT K€ BOIIPOC OCBEIIAETCA IO-Pa3HOMY
¥ UMeIOIMecs B BHUAY HABLIKM Pas3jIMYHLI. THUIIOBbIe 3aauy Ha IBU-
JKeHue (IIyTellecTBEeHHUKU, Kypbephbl) oTBeuatoT 1. I11.5 m II.6 (HO m
MHOTUM JPYTUM), 3aay¥ Ha CMeIleHWe — TJIaBHBIM obpasom 1. 1.8,
3amaum Ha OacceilHBI M coBMecTHyI0 pabory — m.I1.9, I1.10.

Bo Bcex caydyasgx uMeeTCa B BUAY — X B 9TOM CYTh [eja — JIO-
CTAaTOUYHO TOYHAS M MIOAPOOHAS XapaKTEpPUCTHUKA TOT0, 4YMmo O00JMXc-
HO Ovimb 0OCMUZHYMO 6 OMHOWeEHUU pa3sumus npedcmasienHuil
U YMCMBEHHbLX HABbLKO8 YYaulUuXcs 6 C613u ¢ OAHHbLM NYHKMOM
U 8 NPpuMeHeHUU K KAKOMY KOHKDPEemHOMY mMamepuany.

Tak, HampuMep, mo BTopoii yactu m.l.11 MoykHO 6bLTIO OBI GOp-
MyJIUPOBaTh TpeOOBaHME, UTOOBI ydallWiicsd MOT CBOOOJHO OPHEHTHU-
poBaTbCA B BOIPOCAaX, YKA3AHHBIX B CBA3M C pasbopoM 3aauyd HA
CMeIlleHre BOABLI W CIIUPTa B KOHIle §4, rme mpuBeleHBI m TpeboBa-
Husa, orseuaromgue 1. I1.9.

ITepeuncauTtsd (110 TOPU3OHTANIN) T€ KOHKPETHBIE BEJIUUYNHEI, KOTO-
pble HAAJEKUT MPUHATH BO BHUMAHNE, IIPU HAJIWYUU CIPABOUYHUKA,
0 KOTOpOM Iljia peyb B §3, He cocTaBUT TPyHAAa.

OTMeTHM IOIYTHO, YTO MBI CTOMM 34 TO, YTOOBI BKJIIOUUTH B Ma-
Tepuaa apu@MeTHUYEeCKHX 3a7ad MOPOCTEHINNe IIPUJIOKEHUS OTPHUIla-
TEJFHBIX YHCEJ UM TeoOMeTpuuecKue (aKThl, OTHOCAIWECA K IIPO-
TIOPIIMOHAJLHOCTA OTPE3KOB U INPUBOAAIINE K TaOyJIUMPOBAaHHBIM KO-
s dumenTaM IPOHOPIIMOHATIBHOCTH. TOYHO TaK iKe, He OTIIyruBas
yUaIUXCA TAMKEIOBECHBIM TEXHMYECKMM AaIlllapaToM TPAaAUI[MOHHOTO
M3JIOKEeHUsI HAYAJbHBIX IJIaB JJIEMEHTAPHOM aJyre0pnl, CJIenyeT, Ha
HaIll B3IJIAZN, IIOKOHUYUTH C HM HA YEM He OCHOBAHHOI 6OS3HBIO BBO-
IUTh OYKBEHHBIE 0003HaUEHUA IPU PeIIeHuUr apu(MeTHUeCKuX 3agad
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1, COOTBETCTBEHHO C STHM, YK€ Ha YPOKaxX apu(MeTHKH 3HAKOMUTH
yUYaIuxcsi ¢ npocmeiiwumu YpasHeHUsMU, Pelmias uxX «Io coobpa-
JKeHMI0O» Ha OCHOBE M3BECTHBIX ydUalUMCA apu(MEeTHUECKHX II0JIO-
JKeHuM. ITO KaKeTca HaM HauboJsiee IPOCTBIM U I1eJIeCO00Pa3HBIM
pelieHreM OHUJIEMMBI, CBSI3aHHOW C IIOCJeAHMM Boipocom 1I.I11.14,
3aTPOHYTHIM HamMu y:Ke B §4. Mbl mpupaém TakiKe OOJbIIIOe 3HAa-
YyeHHe YUYETY HOTPEeOHOCTEH CMEKHBIX AUCIUIINH, (PUSUKU WU XUMHUU
B mepByio ouepenb (m.1.10—12; n.I1.3, II.5—11). Hexmocratounas
paspaboTKa COOTBETCTBEHHOTO MaTepuaja apu(pMeTUYecKUX YIIpark-
HeHUH sBJIgeTCA, Ha HAIl B3TJIAL, He TOJbKO KPYOHENIINM ne)eKTOM
C TOUKH 3PEHMs IIOATOTOBKM YyYAIIUXCA CPeJHell IIKOJBI K IIpakK-
THUYECKO! [esTeJbHOCTH, HO U BJIEYET 3a COOOH TAMKEJIbIE IIOCJEe[-
CTBUS B OTHOIIEHUU IPOXOKAEHUSI MAaTeMATHUUECKUX MUCIIUILINH KakK
B CpeJHEH, TaK U B BBICIIIEHN IIIKOJIE.

ITo HamemMy MHEHHIO, M3JIOKE€HHOE MTOCTATOUHO SCHO XapaKTe-
pusyer TO, YTO MBI HMEEM B BHIY, TOBOPSA O BBIJAEJEHUU MU CH-
CTeMAaTH3AIMN IPOCTEHIINX 3JIEMEHTOB, OIPENEIAIONINX COLepKaHNIe
apu(pMeTHYeCKUX 3aa4 M IOMJIEKAIINX B HACTOMAINEE BPeMs BKJIIO-
YEHUI0 B «apu(pMeTUUYeCKUi MUHHUMYM>» .

PesoMupyeM BKpaTIiie BbIJBUTaeMble HaMU OCHOBHBIE HTPUHITUIIBI
oTOOpa, COCTABJIEHUS W PACIIOJIOMKEHHUA apru(pMeTHUYeCKMX 3amad.

Apudmernueckoe comeprkaHme 3a4ad AOJMKHO (PUKCHPOBATLCA Ha
OCHOBE [IeTAJHLHOI'0O ¥ MCUEPILIBAIOINEr0 AaHaJn3a TeX JJIEMEHTOB
MuLULLeHUS U B000PAMCEHUS YUIaIlUXCs, PA3BUTHE KOTOPHIX COCTAaB-
JdeT IieJb o0yueHusA apudMeTHKe. OTH 3JIEMEHThl OIPeneasioTcs,
C OOHOUM CTOPOHBI, (PYHKUUOHAALHLIM XAPAKMEPOM U KOHKPemHoil
npupodoii M3yyaeMbIX 3aBUCHMOCTEH MEXKIy BeJIUYHUHAMU U, C JIPY-
O CTOPOHBI, TPeOOBAHUEM eCMmecmEeHHOCmuU X00a JL02Uu4eckKozo pac-
cymcleHus U KOHKPemHOlU UHmMepnpemupyemocmy COOTBETCTBYIOIUX
COIIOCTaBJIEHUII W IeWCTBUI.

ITocTaHOBKa BOIPOCOB B 3aJadyax [OOJIKHA OBITb, KaK IIPaBUJIO,
peanvHoil, TIOJyYeHre OTBeTA UHMEPEeCHbLM IJIA yUalluXCcsd, KOHKPeT-
Hoe odopmienue (pabyaa) M IMMOLOOP UMCJIOBBIX MAHHBIX JOJIMKHBI
uMeTh JHU00 NO03HABAMENbHYI UEeHHOCMb, JIN00 IMOYUOHANLHYI OK-
PACKY W pacUIUPATH UYUCJ080l KpYyzo030p ydamuxcs. PelleHue 3a-
Jad MOJYKHO BOCIUTHIBATH B YUalUXCA OMYémJauebvle npedcmasJe-
Hus B 00JIaCTH M3y4YaeMbIX COOTHOINIEHUI, YMeHUe IPUMEHSATH HYMHC-
Hble mamemamuieckue cpedcmea 6 HYNMCHbLX CAYLAAX U OPUEHMU-
posambcsi Kak B YaCTO BCTPEUAIOIIMXCH IIPOCTBIX, TAK M B 0OoJiee
CJIOMCHBLLX U HOBbLX IJSI PEIIalolero, HO AOCTYIHBIX eMy apupMeTu-
YECKUX CUTyaIuax.



APHOJIBJ
Hrops Baagumuposuu

(06.03.1900 — 20.10.1948)

IMoxTop memarornyecKmMxX HayK, Ipodeccop.
Ynen-roppecunouaent AIIH PCDCP c¢ 21 des-
pana 1947 r. Cocrosan B OTaesieHUN METOIUK
MpernoJaBaHusA OCHOBHBIX IWCIUIJINH B Ha-
YaJbHOU W CPeJHEH IIKOJIE.

HUrops ApHoabn poamiicsi B I'. XapbKOBe B JTBOPAHCKOI ceMbe.
Ero orern, m mMaTh, mMeau BhICIIee oOpasoBaHMe M obOa paboTaam 3eM-
CKMMH CTaTHUCTUKaMu. B cBasu ¢ OojsesHbro oria B 1908 r. cempsa
BbIe3:KaeT 3a rpaHuny B IlIBeiirapwuio.

B IIseiinapuu Wrops ApHOJBLI VUUTCA B HauaJbHOI IIKoJie I[io-
puxa. 3arem MaTh ¢ HMropem mnepees:xkaer B I'epmanmio (1912), a
B 1913 r.—3B Ogeccy, rame HWrops ApHOJILA YUYHUTCA B UYETBEPTOIl
omecckoit rumHasuu (1914—1918). B 1918 r. cemba moayumiaa ms-za
TPAaHUIBI M3BECTHE O CMEPTH OTIIA.

C 1918 mo 1921 r. W.B. ApHOIbI — CTYAEHT MaTeMaTUYECKO-
ro orzpeneHus Hosopoccuiickoro yHuBepcurera. Ilociie OKOHUYAHUA
3 Kypca OH IIOCTYIIMJ PaboTaTh B KAHIEJAAPHUIO U OMOJMOTEKY.

B Opecce U.B. ApHoaba yBiIeKaeTcsa JEKIUAMU HM3BECTHBIX IIPO-
¢deccopor B.d.Karaua, H.T.YeborapeBa (1894—1947) u C.O. Illa-
TyHOBCKOTO (1859—1929). OBiazeB A3bIKAMH HEMEIIKUM, (DpaHIly3-
CKUM, aHTJINHACKUM, WUTAJIbLAHCKUM ¥ JATHHCKUM, Mrops Baagumu-
POBHY IIEJIMKOM IIOIPYKAeTCS B M3yUeHHe MUPOBOM MAaTEeMATHUYECKOM
KyabTypbl. OH BBICTYIIA€T B YHUBEPCHUTETE C NOKJAZaMU METOH0JIO-
rudyeckoro xapakrtepa: «O 3aKoHe HCKJIOUEHHOTo TpeTrbero» (1921),
«O BHyYTpeHHell HaTJIAZHOCTH B MareMaTuke» (1923).

IlepeneuarsiBaeTcs:i u3 KuHuUru: Andponos H.K. IlonBeka pasBUTHS IIIKOJIHHOTO
maremarudeckoro oopasosauuss B CCCP. M.: Ilpocsemienune, 1967. C.128—132.
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B 1922—1924 rr. U.B.ApHOJbI CTAaHOBUTCSA IIPEOfaBaTeIEM
MareMaTuKM Ha pabdarax OgeccKOro BBICIIEr0 CEJIbCKOXO03AUCTBEH-
Horo u IloMMTeXHMUYECKOTO WHCTUTYTOB. 3I€Ch OH TBOPUYECKHU OBJIA-
IeBaeT METOAUKOM PaIMOHAJILHOTO OOyUYeHUS MaTeMaTUKe.

B 1924 r. N.B. Apuosba mepeesd:kaeT B MOCKBY U IIOCTyHaeT Ha
3 Kypc MaTeMaTuueckoro oraeneHus MockoBckoro yuusepcurera. O
OKOHUYMJI yHuUBepcuTeT B 1929 r., samuTuB AUILIOMHYIO paboTy Ha
Temy «HMmeasbl B KOMMYTATUBHBIX TOJYTPYIIIAX».

B 1929—1932 rr. Urops Baagumupormu — acuupant HayuHo-
uccyenoBaTeabckoro mucruryra npu MIY. 3geck oH npoABaseT 00Jb-
IIYI0 TBOPYECKYI0 AKTUBHOCTb, y4YaCTBYs B ceMuHape IMpodeccopa
A.f. XuHunHa MO TeOpHUHU UYKCeJ XM B CeMUHApe IO BOIIPOCaM COBpe-
MEHHOI ajre6phl, KOTOPBIA IIPOBOAUJIA WM3BECTHAsS aJredpaucT IIpo-
deccop Ammu Hérep (1882—1935) Bo Bpems ee npedbiBanuAa B MoCK-
Be. OOJHOBpPEMEHHO OH Y4YacTBYeT B ceMHHape IO MeToaM MaTeMa-
TUKYW CEKIMM eCTeCTBEeHHBIX HayK KomakamgeMuu 110 PYyKOBOACTBOM
mpodeccopa C. A. SIuoBckoit (1896—1966).

C 1933 r. U.B. ApHOJbI — aCCHUCTEHT, HO34HEe IOIeHT M, HaKo-
Hell, u.0. Impodeccopa mMareMaTuku Puamueckoro mHcTHUTyTa MIY.

OmHOBpeMEeHHO OH HavaJ YUTATh JIEKIIUM II0 TEeOPUM UHcCeJa U
TeopeTuuecKoil apupmernke B MOCKOBCKOM IIeIarormnyeCcKOM WHCTHU-
Tyre uMmeHu A.C.Byb6noBa (ubiHe um. B.U.Jlemmna). B 1935 r.
W.B. Apuoaba ObLT yTBEP:KIEH B YUeHOI cTeleHM KauHauzara (pusu-
KO-MaTeMaTU4YeCKUX HayK.

B 1941 r. B umoHe B YueHOM coBeTe MOCKOBCKOIO Ilefaroruue-
ckoro wmHcTuTyTa uMMeHu A.C.By0HOBa OH BaIUTHJI IUCCEPTAIUIO
Ha YYEHYI0 CTelleHb [OKTOpa IIeJarormyecKMX HAYK II0 MeTOAUKe
MarteMaTuku. IIpeaMeroMm 3samuThl Oblia pykKomuch «Teopermueckas
apupmetrura», 480 c., usgamuasg B 1938 r. B xKauecTBe mocooms mJisd
MaTeMaTU4YeCKUX OTAeJeHUH (pusMaTa MeJarornuecKuX HMHCTUTYTOB.
B mpemucioBum aBTOp mmcas: «VI3IoKeHMEe Teopruu HATYpPaJIbHOTO
ympeJia M IOCJIeJ0BATebHOE IIPOBEIEeHNEe OINEePATOPHON TOUYKM 3PEeHUS
[IO3BOJIAIOT, II0 MOEMY MHEHWIO, OCBeTUTHb BO3HHMKAIOIIVE B CBI3U
C VKa3aHHOM YyCTAaHOBKOII MeTOAWUECKIEe BOIPOCHI ¢ 6oJbIleil sCHO-
CTBIO, HEMKeJUW 9TO ObLIO OBl BO3MOKHO B IIpefiesiaX KJIaCCUYEeCKUX
¢dopmanbHBIX Teopuii. Kpome TOro, s cumraj, 4YTO C TOUYKH 3pe-
HUS WHTEPECOB UMUTATENSA 3IeCh CJEeOBAJIO IIPEIIOYEeCTh MPOHUKHY-
TO€ OIpeIeJIeHHLIM MHPOBO33PEHMEM HU3JI0KeHUe 0oJiee, OLITH MOMKET,
JIETKOMY ¥ MEHee OTBETCTBEHHOMY CYXOMY II€PEUMCJIEHHI0 MaTema-
TuuecKuX (akToB. B aTuX OBYX 00CTOATENLCTBAX A BUIEJ OdOCTa-
TOYHOE OIIpaBAaHWe AJA BKJIIOUEHNS YKa3aHHBLIX BBIIIE BOIPOCOB U
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VKa3aHHBIX METOJO0B H3JIOMKEeHWUsS B KHUIY, NPEIHASHAUCHHYIO IJIs
3al0JIHEHUS BecbMa CYIIIeCTBEHHOro Ipobesa B Halmeil yueOHOI Ju-
Teparype». o sroit paborbr U.B. AprHosbna B Poccum u CCCP ne
OBLIO PabOT IO TEeOpPeTUUECKOI apudMeTHKe, OTpPaKaIOIUX COBpe-
MeHHBIE MaTeMaTHuuecKue wujew, Torma Kakx «Teopermueckass apud-
meTuka» H.B.ApHoibaa IOCTpoeHa Ha «MHOMKECTBEHHON wHaee»; B
Hel CHCTeMAaTHYeCKH W3JIOKEHA Huaesd Pa3BUTUS IOHATHUS YNCIA OT
HaTypaJbHOTO A0 KBAaTEPHMOHOB M TUIEPKOMILIEKCHBIX duces. B pa-
6oTe 0cob0e BHMMAHNME YIEJEHO TEOPUU IIOCTPOEHU AEHCTBUTEIHLHOTO
yucyaa — no Kauropy, mo llemexkuuay u mo BeiliepiiTpaccy.

Onupasics Ha paboty U. B. Apuoabna «Teoperuueckasa apudmeru-
Ka», KypC B IIeJaroruyeCcKuX MHCTUTYTAX CTaJl IPerIofaBaThCs Ha 0O-
Jiee BBICOKOM HAyYHO-TIEZArorudecKoM ypoBHe. HeyamBuTe bHO, UTO
B 1939 r. sTa KHMra BBIXOAUT BTOPBLIM H3JaHWEeM. B IpequcIoBUU
KO BTOPOMY H3JaHUIO cKaszaHo: «B 1938 r. Oblia mpuHATa HOBasd
mporpaMma II0 KypCy TEOPHM YKCeJ [IJis IeIBy30B, IO 00beMYy BbI-
XOIAITAsl 3a IIpeNesbl ABYX IIOCJESHUX TIJIaB, NAHHBIX B II€PBOM
U3JAHUN HACTOAIell KHUru.. B cuiy 9TOro oKasajaoch Iiejecoodpas-
HBIM BBIJIEJIUTH OTHU [BE€ TJIaBBl C COOTBETCTBYIOIUMU A00ABJIEHUAMU
B OTHeJbHYI0 KHUTy «Teopusa umcen»... B HoBoM mamanuu «Teoperu-
yeckas apudmMeTuKa» ocTajiach mouTu 6e3 msmeHeuuii. IlogBepriauco
JIAIIE OOJIBIIIENl CHCTEMATH3AIlMN BOIPOCHI AKCHOMATHUKM YKCJIOBBIX
CHCTEM DPAIMOHAJBHBIX U JAEHCTBUTEIbHBIX UHCEN...»

Boitra 1941 r. sacraBuna U.B.ApHoibza yexarb C ceMbel B
r. Marautoropck. Tam oH cran BsaBenymIinuM Kadenpoii; TaM Ke
TOJIYyYUJI JOKYMEHT O IIPUMCBOEHUM €My CTeIeHH OOKTOpa Meqaroru-
YeCKUX HAYK II0 METOAMKE MaTeMAaTUKU.

ITocne Bosepamienuss B 1944 r. B MockBy U.B. Apuoaba ObLI
n30paH IO KOHKYPCY 3aBeAyoIuM KadeIpoil BHICIIEN MaTeMaTUKHU
MockoBckoro uacTuryTra cranu. OMHOBPEMEHHO OH IO COBMECTUTEJb-
CTBY uUuTaJ JeKnuu Ha (pusmueckoM daxynbrere MI'Y u 6bLT 3auunc-
JIEH CTapIIMM HAYYHBIM COTPYAHHUKOM AKaJeMuu IeJarornyecKux
HayK. C sroro Bpemenu HW.B. ApHOJIbJ BILIOTHYIO 3aHSAJICA pas3padoT-
Kol mpo0jieM MeTOAUWKM MaTeMaTuKu. Ero pabora B sToii o6JiacTu B
OCHOBHOM CBf3aHa C IIOCTAHOBKOM apu(MeTHKU U aJredpsl u ¢ 6ojee
COBEPIIIEHHON HaYYHO-IIeJaroruuyeckoil IMOATOTOBKOI IIpemnogaBaTeseit
MaTeMaTUKU.

B 1945 r. ma mepBbIX BbIOOpax B AKaeMHIO meJarornyecKuX HayK
n3bpaubl B WwieHbl-KoppecrnouaeHTs! A. . Mapkyuiesuu, H. ®. Yerse-
PYXUH U TEPBHIN MOKTOp menarormueckux HaykK U.B. ApHoabn. Emy
mpu BbIOOpax ObLIa JaHa ApPKasd XapaKTepUCTHUKA OT MMEHUW MaTeMa-
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THUKOB M IeJaroroB-mareMaTUKoOB MockKBbI mpodeccopom C.A. dHos-
CKOI1.

B 1946 r. B 4-m Boimycke «HMsBectuit AITH» BeIXOAUT pabo-
ta U.B.Apuoabaa «IIpuHIUIBI 0TOOpPA W COCTABJIEHUA apupMeTH-
yecKUX 3amadu». B sToil pabore aBTop muier: «Haumem c¢ Bompoca,
B paspelleHryd KOTOPOr0 PYTHMHHOCTH IIPOSABJSETCS HA IMPAKTHUKE C
0Cco0eHHOM peabedHOCTHIO. ...MbI uMeeM B Buxy Gabyay mam odopM-
JIeHWe 3aJauyy, eCTEeCTBEHHOCTh IIOCTAHOBKHM Bompoca (B 3amaue) u
moAdopa YUCJIOBBIX MAHHBIX. IIPpMHATO CUUTATh, UTO BCE 9TO HMeEET
BTOpPOCTeIleHHOe 3HaueHUe... OTcyTcTBue 3a60THI 0 (abyjie IPUBOAUT
B UTOre K HATrPOMOMKIEHUIO 3aJa4 C MCKYCCTBEHHBIMHU, IIOIUAC IIPSIMO
CMEXOTBOPHBIMH YCJOBUSIMHU, JIHUIIHL II0 YWCTO BHEITHUM MNOPU3HAKAM
UMEIOIIUM peasibHyI0 000JI0uKy. XysKe BCEero TO, 4YTO obuame 3a-
Jad, 3acTaBJIAIOINIMX YYAIlerocsa Ha IPOTIKEeHUM HECKOJbKUX JIeT
00yueHUs TepeKeBLIBAThL OAWH U TOT K€ TPAAUIIMOHHBIA MaTepu-
ajJ, HeMUHYEeMO HABEBAeT CKYKY, I[IEPeXOAAINYyI0 B OTBPAIleHHE K
apudmeruxe...» [lajsee aBTOp maeT MpUMepPbl HAWBHBIX W HEHYKHBIX
3a7ia4, KOTOPbIE BOIILIM B IIKOJbHYIO TPATUIIAIO.

Pestomupys, aBTop roBopuT: «OCHOBHBIMH IIeJISMHU IIpeIogaBa-
HUA apu@MeTHUKU B CpeJHEH IIKOJe ABJIAIOTCA: a) CO3TaHue y yda-
IUXCSA OTYETJIMBBLIX IIPEICTABJIEHUN M OJHOBPEMEHHO B3aKpeIlieHue
TBEPAbIX HABLIKOB, OTHOCAIMMUXCA K 00JIACTH PAIMOHAJBHBLIX OIepa-
WP Hal palUOHAJBHBIMHK YHCJIaMK; 0) O3HAKOMJIEHHE YUAIIUXCA C
COOTBETCTBYIOIIIUMHU dJIEMEHTAPHLIMU (QYHKIMOHAJIbHLIMU 3aBUCUMO-
CTAMHU MEKIY BeJIUYNHAMMU...

OCHOBHBIMHU IT€JIAMHU PEIIeHUus ,TeKCTOBBIX® apu(pMeTUUYeCKUX 3a-
Iad... SABJISIOTCH:

a) cosmaHMe ¥ 3aKpellieHre OTUYETJHBBIX IIPEeICTABICHUH, OTHO-
CAIMUXCSI K KOHKPETHBIM CJIyYasM OXapaKTepU30BAHHBIX TOJBKO UTO
3aBUCUMOCTEH MeXKIy BeJIUUNHaAMU;

0) BocIHTAHWEe YMEHHUS OPHUEHTHUPOBATHCS B Pa3sHOOOPA3HBIX BO3-
MOYKHBIX COOTHOIIEHUAX MEKIY HAHHBIMU Y MCKOMBIMM BeJIUYMHAMU
HA OCHOBE €CTECTBEHHOI'0 XO0Ja JIOTMYECKOr'O0 PAaCCYKIEHUS, OIHPAI0-
IIerocsi Ha AUKTyeMble 34PaBbIM CMBICJIOM COOOpPaKEeHMHsi O B3aAMMHOM
00yCJIOBJI€HHOCTY COOTBETCTBYIOIIMX UYUCJOBBIX TAHHBIX;

B) co3laHVe M 3aKpeIlljieHrWe HABLIKOB COCTaBJIEHUS U OIEePUPO-
BaHUS BeJIWUYMHAMHU...» V majbllle aBTOP AAaeT TaOJUIly IPOCTEHIIINX
9JIEMEHTOB, BXOIAIIMX B COCTAaB apupMeTHUeCcKUX 3amad.

B 1946 r. B :xypHase «MareMaTuKa B IIIKOJI€» IIOABJSIETCS KpaT-
Kada cratbda V.B. ApHoabga «O 3amauax mo apudMeTure», B KOTOPOi
OH WU3JjlaTaeT CBOe IIeflaroruyecKoe HccaeqoBaHue. Kille pajbiie B
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BoJbI1oil coBeTCKOM SHIIMKJIOIEIUN MOABJIAIOTCA OTAEeJbHBbIE CTaThbU
N.B. ApHonbaa Ha TepMHUHBI: «Uwucao», «YMHOMKeHHe» m B MaJoit
COBETCKOM SHIMKJIOHmenuu — «Aarebpar.

B 1947 r. B Ne4 «MsBectuit AIIH» momermena pa6ora N.B. Ap-
Hosbma «OlepaTopHOe HCTOJIKOBAHHE UYHMCJIA B Kypce 3JIeMeHTapHOM
MaTeMaTUKN». ABTOP CTATbU NMPUXOAUT K 3aKJIIOUYEHUIO:

«1) Ina ycTpaHeHUWS IIEJIOTO Psga CYIIEeCTBEeHHEHIMux aedeKToB
(paccMOTPEHHBIX BBIIIE) B MPEIOJaBAHUU JJIeMEHTApHOI apupMeTu-
KM U aareOpbl M AJIA CO3JaHUS €CTECTBEHHOM KOOPAUHAIIUU MEKIY
¢dopMaIbLHBIM MaTeMAaTUUYECKUM AalllapaToM W KOHKPETHBIMHU IIpem-
CTABJIEHUSAMM YYAIIUXCSI HEOOXOIMMO M IeJIecO00pasHO B BOIIPOCAX,
Kacaloluxcs OIepanuii YMHOMKEHHUS W JejieHus aApobeil um oTpuia-
TEJbHBIX UHCEJ, a TaKiKe B M3JI0KEeHUH TeOPUU KOMILIEKCHBIX UH-
ceJl, Teopuu OEeMCTBUII HaAA paguKalaMu U OPOOHBIMU TOKAa3aTeJis-
MU ¥ B MBJIOKEHUM TEOPUM JIOTapu(MOB BeCTH IIPelmoJaBaHUe B
TECHO! CBS3M C KOHKPETHBIM OIEPATOPHBIM MCTOJKOBAHMEM YMCEJ.
B sToM HampaBieHuHu ciaemyeT mmepepadoTaTb COOTBETCTBYIOIVE OTHAe-
JBI BO BCEX CTAHAAPTHBIX YUeOHBIX MOCOOMAX, BKJOUAA U COOPHUKU
yIpasKHeHUH!.

2) JIna ycrpaHeHus u3 y4eOHOTO O0OMXOJa CJAYYAMHO CTaBIIUX
TPASUIMOHHBIMU, UYIKIBIX PYCCKOMY A3BIKY 000OPOTOB peuu, KpainHe
3aTPYIHSIOIINX IIPEoJaBaHue, CJIeIyeT BBECTH B HAYAJIbHOM CTAagUMU
[IPEeroJaBaHus B KAUYECTBE CTAHIAPTHOrO CI0OCO0a 3aluCh MHOMKUTEJS
HaA IIePBOM, a MHOXKMMOTO Ha BTOPOM MecCTe...»

B 1947 r. mosaBaserca B usmnauumum AIIH B cepuu «Ilegaroruue-
cKkaa 6ubnnoreka yuutens» pabora U. B. ApHoapna «OTpuiaTesbHbIE
yucga B Kypce ajiaredopbi». B paboTe comep:KuUTCA:

§1. BBegenme, B KOTOPOM HOKAa3aHbI ICUXOJOTUUECKHE TPYAHO-
CTH, HCIBLITHIBAEMBIE YUAIUMUCA IIPU TPATUIIMOHHOM (POPMATBHOM
BBEJeHUU YUYeHUS 00 OTPHUIATEIbHBIX UYHCJIaX.

§ 2. TloBhbIllIeHNEe TEOPETUUECKOr'0 YPOBHS, MOCTYIIHOTO YUAIIIMMCS
Py U3YyYEHUU pasjesia TeOPUU OTPUIATENbHBIX YKCEJI.

B §3 aBTop obOparaer ocoboe BHMMAaHME Ha MOTHUBUPOBKY OIIpe-
JeJIeHUI C IOMOIINBIO IPUHITMIIA TepMaHeHTHOcTH; B §4 m 5 aBTOp
KOHKPETU3UPYeT UCTUHHBINA CMBICSI BBEAEHUA OTPUIATEIHHBIX UHCEJ;
B §6 moJOKUTeJbHBIE W OTPHUIlATEJbHBIE UHCJIA PacCMaTPUBAIOTCS
KaK XapaKTepHCTUKM M3MEHeHUs BeJndyuH. Taxkoe ImpencraBieHHE O
ypcaax ObLIO BIepBhie BBeleHo B MeToauKy A. H.II[amomHUKOBBIM U
paspaborano B yuebuuke «Hauamnbmoii anreoper» II.C. Anexcangposa
u A.H.Koamoropoa. §7 maer KOHKPETHOE WCTOJKOBaHIE ITPABUJI
3HAKOB IPU YMHOKEHUU UHCEJI.
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Hanee obpalieHO BHUMaHUe HAa METOAUKY WM3JIO0XKEHUA YUeHUA 00
OTPUIATEIbHLIX KOPHAX YPABHEHMHS M OTPUIATEIbHBLIX IIOKA3aTEJIAX.
OcuHoBHOe BHuUMaHue U.B.ApHoabga HaIpaBJeHO Ha TO, UTOOBI cle-
JIaTh BBeJeHUEe B MLIIJIEHNE YUAIUXCSA HAeHM OTPUIATEIHLHOTO UMCJIa
ybenuTe IbHBIM, IIOKA3aB IeJecO00PasHoCTh U HAYYHYIO IIOJIb3Y 3TOTO
IMOHATHUA, a TaK)Ke Ha TO, YTOOLI YCBOGHHE STUX IIOHATHHN YUeHHKAMU
OBIJIO CO3HATEJIbHBIM.

ITocnenumeii paboroit U.B. ApHoabla sSBUJIACH €Tr0 MeTOAWUYecKas
cratba «IlokasaTenu cremeHu W JorapuMbl B Kypce sJieMeHTap-
Ho#1 anre6prl» (1948). B Hell aBTOp cucTeMaTUUYeCKU PasBUBAET yue-
HUe O IMOKalsaTeJbHOH u JorapudpmMuuecKoil (GyHKIIUMU, OaB METOLU-
YeCKM IIOCJIeOBATEJIbHOE M OOOCHOBAHHOE M3JIOKEHNE TeMBI: OT BBe-
JeHUsA IMoKasaTeJell OH PeKOMEeHIyeT cAejaTh CKAY0K K HOBOM CTy-
meHu abCTpaKIuu — BBEJEHHUIO IPOOHBIX IIOKasaTeseil, 3aTeM, 00b-
SCHUB HEOOXOJUMYI0 TEOPUI0 MNelCTBUTEJILHOTO UMCJA, IePeXOIUTh
K TOHATHIO IIpeldeJia IIOCJeJOBATEIbLHOCTH YMCeJI M Ha JToi 0Oase
CTPOUTL YUEHHE O IMOKAa3aTeJbHON (PYHKIHH, a OT Hee HATH K JIO-
rapudmam.

KopoTka 0Oblyia »KM3Hb 3aMedYaTeJbHOI'0 YUEHOTO — MEeTOAMCTa Ma-
TemaTuku: Tpu roga (1945—1948), Korga OH BILIOTHYIO 3aHSAJCH
STUMK BOIIPOCAMM, OCTABMJIN SPKHUI CJel B PA3BUTHU IIepPeJOBBIX
nneii B metonuke. Ileperpyska 3aHATHUAME BbI3Bajia II€PEyTOMJIEHUE,
W.B. Apuoaba HaZopBall CBOe 3A0pOBbe U Iomaja B OoapHHIY. OH
yMep, OCTaBs He3aBepPIIeHHOI YacThb CBOUX pPabor.
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