JIEKIIA O IIperioJaBaHUMU MaT€MAaTUKHN HeMaTeéMaTUuKaM

B. A. Poxymmn

Jamenamesvrolli Mamemamur, u3eecmuull 0.4a200aps CcE0-
UM OCHOBONOAG2AIOULUM PAOOTNAM 6 TEOPUL OUHAMUYECKUL CU-
cmem U Mmonoso2ul, U 80CNUMABULUT PA0 NEPBOKAACCHBLT Ma-
memamuroe — Baadumup Abpamosun Poxaun (1919-1984)
OvlA OAECMAUUM AEKMOPOM U MHO20 PA3MBLULAAL HAO NPOOAE-
MAMU npenodasarus mamemamuku. Feo cobemeennoild neda-
202uMeckutl onvm Ovia obwuper U PasHoobpasden: ox NPeno-
dasan 60 emysae, 3amem 6 Neda202UYMECKULT UHCMUMYMAT, U,
6 meuenue nocaednux 20 aem otcusnu, 6 Jlenunepadcrom Ilo-
cydapecmeenrom  Ynusepcumeme. I[lodpobrocmu cm. 6 Knuze
“B. A. Poxaun. Uzbparnvie pabomo.. Bocnomunarnus” Uszd. M-
HMO. 1999.

Huotce nybauryromea dpazmenmo, 00motl u3 nociednus sek-
yuti B. A. Poxauna wa 3acedanuu Jlenunepadckozo Mamema-
muveckozo Obwecmea. Ima aexkyus cocmoasacy 20 HoAbpA
1981 20da 6 Jlenunepadckom Home Yuénwz. Iybruravyus oc-
HOBAHA MG MA2HUMOPOHHOT 3aNUCY, KOMOPas ObiAa cIesana
B. A. Jlupwuuem, a pacuwudposara u nodeomosaena K newa-
mu 6 pesysvmame ycuaut O. 4. Bupo, b. A. Jlugwuua u
C. B. Puvibuna.

K cootcanenuro, mavano aekuyuu — npumepro 15 munym —
ympayerno. B ném Baadumup Abpamosuy paccrasan, 6 wacmmo-
cmu, 0 C80EM onvime NPenodasarus cCmyoermam - HEMAMEMa-
mukam 6 eyzax Apramnzesvcka, Usanoso u Kosomnv, 6 1950-¢
2000L.

... B mkoJie getsim, ecTecTBEHHO, He U3/IAral0T CEPhE3HBIX JTOKA3ATETHCTB,
HO UM Jlaiorcst popmyaupoBku. Hanpumep, ux ydar jaeuTh 1podb Ha
npobb. meercst mpasnio, kotopoe dopmyaupyercss — (HOPMYINPOBKY
OHH JIOJIZKHBI 3HATD.

OnHazK/Ipl s TPUCYTCTBOBAJ Ha JOKJaJe OJHOIO METOJIHMCTa, KOTO-
pblii OOBSCHSLT, KaK YIATh JeTeil JeIuTh Jpobb Ha Apo0b.

OH paccka3zaJi, 9TO IpaBUJIoO OBLTO CHOPMYIUPOBAHO, MTOCTE Yer0 OH

mupopeuiaJr AJigd Jereil B KauyeCTBe HpuMepoB HECKOJIbKO 3a/a4 TaKOI'O
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poja. 3aTeM TOpeNia i MpUMephl JeTH, a TOTOM UM ObLIa JaHa KOH-
TpoJibHaAs THUChMeHHast padota. I B 3T0i KOHTPOJIHHOW TMHChMEHHOIT
paboTe TOYTHU BCe ClleJaIl OJHY TUIUIHYIO omuOKy. OHH, B HEKOTO-
PBIX cIydasdx, U Bce B OJIHUX U TeX Ke, 0YeMy-TO He IepeBOpaunBaIn
Jpobu, a MPOCTO TePEMHOKATN — B HEKOTOPBIX CAydadx CcHAadaJIa ITe-
PEBOPAYNBAJIH, & B JIPYTUX — HET.

B uém nesno?

U meTojiucT 00bsICHU, YTO aHAJIU3 TOKa3aJl npuduny omubku. [Ipu-
YUHA OMMUOKH 3aK/II09a/IaCh B TOM, UYTO B IIPUMEPAX, KOTOPHIE MPe/IIa-
raJiuch JIeTsIM JI0 KOHTPOJIBbHOI, BTOpasi J1po0b Bcerja ObLaa MpaBu/ib-
Has. /letu u ycBOWIM W3 3TUX TPUMEPOB, KaK HAIO JIefiCTBOBAThH. Tak
OHHU U JeHCTBOBAJIH.

Takum obpa3oM, IpaBUJIO, KOTOPOe OBLIO CHavdas a chopMyTupoBa-
HO 3TUM TpernojaBaTesieM, BOBCe He ObLIO (hOPMYIUPOBKOil, KOTOPYIO
JIeTH JOJIZKHBI OBLTH TOHATH W KOTOPOH OHU JOJIZKHBI OBLTH DYKOBOJI-
CTBOBATHCs. DTO MPABUJIO OBLIO HPOJUKTOBAHO JIETIM JIJIsi HOPSI/IKA.
[Toraraercst IUKTOBATH MPABUJIO — U OHO OBLIO MPOJIUKTOBAHO.

To obcrosiTeIbCTBO, YTO JIETH B ITOM BO3PACTE JIOJZKHBI HAYYHUTb-
Cs1 TOHWMATH TPABUIJIO W MOJIH30BATHCS TOH (DOPMYJIUPOBKOIL, & BOBCE
HE TPUMEepaMu, KOTOpPbIe UM OBLIN MOKA3aHBI, — 3TO OOCTOSATEHCTBO
COBEPIIEHHO YCKOJIB3HYIO OT 3TOTO METOJUCTa M OT BCeX APYTUX, IIPH-
CYTCTBOBABIIUX HA €ro JIEKIUN.

Mue npeicTaBiageTcs 3JI0BPeIHBIM 3a0Ty 2K IeHIEeM TO, 9TO Cpa3y Io-
ce hOpMYJIUPOBKH JAIOTCS TPUMePhl. MHe KaxKeTcst COBEPIIEHHO HeCOo-
MHEHHBIM, 9TO JETHU JIOJZKHBI CaMU, PYKOBOJICTBYSICH JAHHBIM ITPABH-
JIOM, TPOCYUTHIBATL NEpBble TpuMepbl. KOHEYHO, OHU JIOJIZKHBI TIPH-
00pecTn HABLIKU U JIAJIBINE JIeJIATh 3TO ABTOMATUYIECKHU, HO TeHHeliTee
00CTOSATE/IHCTBO, KOTOPOE 3/1eCh UMEETCsI, TO 0OCTOSATE/IHCTBO, YTO JIETH
HA 3TOM HpUMepe MOTYT HAyYUThCA U JOJZKHBI HAYYHTHCA MOHUMATH
GOpMYIUPOBKY, OBLIO YIIYIIEHO.

910 TobKO TpuMep. Ha camom mesne To, 4To g ceiidac pacckasad,
9TO OCHOBHBIE MPUHIIUITBI METOMUKN TpenoaBanusd. OHI obIepacipo-
crpaHeHsr.

B name BpeMsi MOKHO OKOHYHMTBH CPEIHIOI0 MIKOJY U HE PEIIUTh, B
JIefiCTBUTEILHOCTH, HU OJHON MareMarudeckoil 3ajgaqdn. /larorcs mab-
JIOHBI, TIPUMEPHI, TOAPaKasi KOTOPBIM JIETH U CIIPABJISIIOTCS CO CBOUMU
MTKOJIBHBIME 00SI3aHHOCTSIMU.

1Bepositio, B yrpadtennom nadambroMm ¢parMente JeKnunm POximH roBopma o
3JI0BPEIHOCTY ODIIENPUHATHIX IIPUHIIUIIOB METOAUKH IIPENOIABAHNA MATEMATUKH.
K coxanenuro, COXpaHUIOCH JIUINb KPATUKA TTPUHITAIA, COTJIACHO KOTOPOMY KaXK-
JIoe TIPABUJIO HAJJIEXKUT, HEMEJIEHHO Tocje ero hOpMYIUPOBKH, WIIOCTPUPOBATH
MpUMepaMu ero UCmob3oBanus. - Ilpumeuanne O.4.Bupo
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Korjia na nepsom Kypce cryjeHram, Ja U 4acTo He TOJIHKO HA IIePBOM
Kypce, Ha YIIPayKHEHUSIX MPeJ/IaraloTcs 3a/1a4u, noHab/mo1aiire — 4ro
JleafoT cTyaeHThl. Hy, KoHedHOo, S He TOBOPIO O CTYJAeHTaX MaTMeXa.

Y MeHd ApYyroii mpeaMeT — MpernojaBaHie MaTeMaTHKN HeMaTeMa-
tukaMm. Ho y MeHd Takoit onpIT, 9T0 B IPyIIe CTYAeHYeCKOIi, HeMaTeMa-
THYECKOU, MpeJIJTOKEHHbIe 33Ja9l PerraioT 2-3 denoBeka. OcTraabHbIe
cuagar u KAyT. OHM, cOOCTBEHHO, HE 3HAIOT, Yero oT HuX XoTar. OHu
JKJIYT, 4TO 3aJlada OyJieT pelieHa Ha JIOCKe, MJIM 4TO UM CKaxKyT, Kak
perrath Takue 3agaqn. OHU HE MPOSIBJISIOT WHUIIMATUBBLI, UM BOOOIIE
COBEPIIIEHHO HENPUBBIYHA CaMa MOCTAHOBKA BOIIPOCA.

Benp ecin Bbr ckarkere 3TUM MOJIOIABIM JIFO/ISIM, 9TO OHU JIOJIZKHBI
MOWTU B Mara3uH W B alTeKy, U UTO MEPEPBHIB B allTeKe TOTJA-TO, & B
MarasmHe TOT/Ia-TO, OHH MPEKPACHO CIOpaBdTCd ¢ 3Toil 3amadeit. OHn
BBIOEDYT MPABUJIbLHBIN MOPIIOK MOCEIEHNs Mara3uHa W alTeKd W He
MOIIyT B anTeKy BO BpeMsd nepepbiBa. Hy, KOHeUHO, BesKme OBIBAIOT
caydan. (Oorcusaenue)

Baaun, KOTOphle UM IIPEIAraloTCs Ha 3aHATUSIX, TOPA3/0 IIPOIIE
3TO# 3a/a4u, O KOTOPO#l 4 ceifyac roBopo, HacYeT alTeKUu U Marasu-
Ha. O/IHAKO JIeTSIM U B TOJIOBY He MPUXOJIUT MPUHUMATHCS 33 PerreHne
3TuX 3a7a4. VI mersm, m Takum J1eTaM, KOTOphIM yke 17-18 jget. Bor
9TO YAWBUTEJbHOE SIBICHUE, KOHETHO YK€, SIBJISeTCS CJIe/ICTBUEM CAMOTO
MPEeNoIABAHNS MATEMATUKH.

[TomobHBIM 2Ke 00pa30M, YAUBUTEJIHHBIM SIBJISETCS OOIIHiI YPOBEHDb
MO3HAHWIT B OOJIACTH TOYHBIX HAYK, HE TOJHKO MATEeMATHKH, CPEeIn
B3POCJIOI'O HACEJIEHUs, CPeJU JI0/Ieil, KOTOPbIie JIABHO YK€ He y4aTcsd,
o Kpaitueit mepe, B mkose uwin B BY3e, u cauratorcs JogpMu 0Opa-
30BaHHBIMU.

Ecim Bwur Bo3bMmeTe nucaresieit, My3bIKaHTOB, aKTEPOB, PEKHUCCEPOB,
OYeHb MHOI'HX Bpadeil (€CTECTBEHHO, s yzKe He TOBOPIO O JIPYTUX Mpe/I-
CTABUTEJISIX TYMAHUTAPHBIX CHeuaIbHOCTell), Bbl 0GHADYKHUTE COBED-
MIEHHO YUBUTETbHbIE BelllH.

OHu ¢ rOpIOCTHIO TOBOPST U THIITYT, YTO OHU HE CUJIHHBI B MATEMATHU-
ke uwin dusuke. OHE PACCKa3bIBAIOT 00 9TOM ¢ HEKOTOPOH YCMEIIKOM,
u, B o0IIeM, He Jie1aloT OoJibioro passudus. [lo3Bojibre Mue Takoit
HECKOJIbKO YTPUPOBAHHBIN 000POT pedn: Jjisi HUX BCE 9TO KAKas-TO Ta-
Kas 00J1acTh TeXHUKHU, (DUBUKU ... — B ODIIEM, YTO-TO TaKOe HE OYeHb
BBICOKOE, HE OU€Hb JOCTOIHOE YBayKeHUsI, HO, BO BCSIKOM CJIydae, HeuTO
TaKoe, 9TO JIOJZKHO UM CIYZKHUTh.

C BpauaMu, KOHETHO, JIeJI0 mocTeneHHo Mengercs. Ceifdac mpemnosa-
10T MaTeMaTuKy 1 huaocodam, u TpeJCTABUTENIM IPYTUX TYMaHATAP-
HBIX crenuaabHocTeil. [Ipemomaor Bcé mo Tomy Ke caMoMy MIaOJIOHY,
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COBEPINEHHO He J00MBASICh KAKOTO ObI TO HU OBLJIO TOHUMAHUS WJIA [TPO-
HUKHOBEHUSI B IPEIMeET.

Eciu Bbl BHUMaTe/IbHO IOYHTaeTe MHTEPECHbIe, WHOW pa3, CTaTbu
Ipe/ICTaBUTe/Iell TyMaHUTApPHBIX CHeruaabHOCTel, Bbl 3ameruTe, 4TO
OHHU OYeHb JTI00AT MOJb30BAThCA 0DOPOTAMHU PedH, 3aMMCTBOBAHHBIMU
n3 GU3MKE U MaTeMaTHKH. DTO MOJIHO, COBPEMEHHO, HO 00xKe MO,
uro onn mumryT! [TopasurenbHo, 9TO OHM HE OYeHb HMPEeACTABIAIOT Ce-
Oe, 9TO TaKOe MHOYKHUTE/Ib U JICJIUTE/Ib, YTO TAKOE CTEIEHb, YTO TAKOe
OTPHUIATETLHOE U MOJIOXKUTE/IbHOEe. 3 TeKCTOB, KOTOPbIE MO Ial0T-
cs B Ta3erax W KypHaJaxX, OTYETIUBO BUIHO, YTO OHU BCE ITO yIUIN.
Hanpuwmep, kakasi-To mjest Takasi, YTO OTPHUIATEIHHOE UMEET KaKOe-
TO OTHOIIEHHE K JeJeHuIo, K crenenu ... Hy, nanmpumep, takag ¢ppasa,
YTO HEYTO OTPHUIATETHLHO U IIOTOMY 3TO HE HOJb, a OECKOHEYHOCTDH ?!
(Cmex)

¢l He mpeyBeMUYNBaIO, s MOT ObI IIPUBECTU HECKOJBKO MECT, T/Ie 9TO
MOKHO IPOYUTATH. DTO BCE HAIMCAHO U3BECTHBIMHE JIIOJbMU ¢ TPOMKH-
mu umenamu. Hamucano B raserax. YTo-T10 OHM 3allOMHUJIM U3 Kypca
HAYAIBHOI MKOJIBI U TAK MOYEMY-TO JyMAIOT, YTO OHU 3AIIOMHU/IN [PA-
BUJILHO.

Yro ke co Bcem atum genath! Hy, 310 Tpyanbit Bompoc.

¢l He Bepio B TO, 9TO MpodIeMy COOTBETCTBYIOIILYIO, TO €CTh IIPOOIeMY
MOBBLIIIIEHUs YPOBHSA 00Opa30oBaHus — OOIIEro, MaccoBOro — B 00/1aCTH
TOYHBIX HAYK (M MATEMATHKHU, B YACTHOCTH), s HE BEPIO, U4TO ITY 3a-
Jlady MOYKHO PEIIuTh OBICTPO. DTO TPYyAHAL 337a4a, KOTOpas Tpedyer
OIPOMHBIX YCHJIUIl U BPEMEHH.

Bosuukaer emé oguH BOmpoc. A MOXKHO JIM U HYZKHO JIH 9Ty 3329y
perrath? Jlo cux mop Bce obOpa3oBaHHBIE 00IIECTBA, 0 HEJABHETO BPe-
MeHH, ObLIM 0Opa30BaHHLIMU T'yMaHUTapHo. Emé B uctopum He OBLIO
obIecTBa 4e/10Be9eCKOro, KOTopoe ObLI0 OBl MACCOBBIM 0Opa3oM obpa-
30BaHO B 00J1ACTH TOYHBIX HAYK.

Knaccunueckoe obpazoBanne OBLIO B CBOE BpeMs Upe3BLIYAMHO pac-
MPOCTPaHEHHBIM B 00Pa30BaHHBIX CJI0gX 00IecTBa. Ho TouHble HAyKn
He ObL/IM JIOCTOSHUEM 00pa30BaHHOI YacTu OOIIECTBA CKOJILKO-HUOY/Ib
CepPbE3HBIM 00PA30M HUKOLJIA.

Muorue coBpeMeHHbBIE PA3BUBAIOIINECS CTPAHBI UMEIOT OOJIBIIYIO HC-
TOPHUIO, YXOISIILYIO B TJIyOb BEKOB U JayKe ThicssdeaeTnii. MHOrne u3 Hux
UMEIOT CBOIO WHTEJITUTEHIINIO, HO 9TO WHTE/LIUTEHIINST OISITh K€ T'yMa-
HUTapHasg. Ype3BbIYaitHO OXOTHO M3YYalOT OHU I'yMaHUTapHbIE HAYKH,
HO He OYeHb OXOTHO TOUHbIE HayKHU. He oueHb OXOTHO U He OYeHb YCIIel-
HO.
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BaKquI/IBaH 9THU MpeJBapuTeJIbHbIE 3aMedYaHusd, 4 X091y CKa3aThb, 9TO
Ha caMOM JieJie HUKTO He 3HAeT, Hy W 51, KOHeYHO, He 3HAI0, K 4eMYy MPH-
BeJIO OBbI, ecii OBl 9TO OBLIO BO3MOXKHO, MAacCOBOE CepbEé3Hoe obyUueHune
MaTeMaTHKe U TOYHBIM HAayKaM, — YJIYYIIHIO Obl 9TO MOJOXKEHUEe, WIN
VXVIIIAI0, YTO YIYUIIHIOCH ObI, UTO YXVIIILIOCH. ¢1 3TOro He 3HAIO,
KaK He 3HaeT HUKTO. Takoro ombiTa HeT. Tem He MeHee MBI TOYEMY-TO
K 9Toii e crpeMumMcda. Mul ctapaeMcda. Kak-To Mbl ”HTYUTUBHO 1Y B-
CTBYeM, 4TO 3TO OyjieT XOpOIIO, €CJIU HAIIU JIeTH U BHYKUA OYy/yT IIPH-
OOIIEHbI K JIOTUYECKON KYJIbType, K MaTeMaTUu4ecKoil KyJabType, OyayT
JIy4duie MOHUMaTh TOYHbIC HAYKHU.

Ouenb MOKeT OBITH, 9TO ITO MPUBEJET K HEBUIAHHOMY TIEPEBOPOTY,
K HEeBUJAHHBIM pe3yjbTaTaM, — KTO 3HaeT, g He 3Hai0. Ho, Tak win
HHa4Ye, JI0 TOTO JAJIEKO.

Ob6pamasich K 6oJiee y3KOMY MPeJIMETY CBOEil JIeKINH, g TOIKEH CKa-
3aTh, YTO OOYUEHHEe MaTeMaTHKe MaTeMaTHKOB — Je/10 OeCKOHEeIHO 60-
Jiee JIErKoe, 4eM o0ydeHne MaTeMaTHKe HeMaTeMaTUuKOB.

B konne kouios, ¢ OyaynumMu MareMaTHKaMd Mbl pa3roBapuBaeM
4JecTHO. BOT ecTh Hayka, u 9TOi HayKe, KOTOPYIO 3HAEM Mbl, Mbl CTapa-
eMcsl 00yYUTh OyAyImuX MaTeMaTuKoB. Kak Obl Mbl HU OBLJIN MCKYCHBI
nJIn HEUCKYCHBI B JJ€Jie YTeHud J'IGKHI/Iﬁ n BEICHUA ynpa)KHeHHfI, MBI,
3Has MPEJIMET, CIIOCOOHBI MHTEPECYIOIMMMCS JIIO/IsIM CBOU 3HAHUS Iepe-
naTh. Ho Kak OBITH ¢ TeMH, KOTOpPbIe He HHTEPECYIOTCS U JIyMAaloT, 9TO
He CIOCOOHBI, UJIM TOBOPSIT.

OdeHb 9aCcTO 3TO TOBOPST JIOIU, KOTOPBIE TPOCTO MOI'PS3IH, TaK CKa-
3aTh, C JE€TCTBA, B MHTEJICKTYAJIbHON JIEHH. DTa MHTE/JIEKTyaIbHas
JIEHb — YPEe3BBIYAHO PACIPOCTPAHEHHOE siBJIEHWE, U, WHOH pa3, 3TO
yJlaeTcst ObICTPO BBISICHUTH. [[OroBOpUB HEI0/ITO C YeJI0OBEKOM, yTBEpP-
KIAIUM, 9TO Yy HEro HeT HUKaKUX MaTeMaTUYeCKHUX CHOCO6HOCTeﬁ,
YTO OH OECKOHEYHO JAJeK OT BCEro 3TOro, OOHApPYzKHBaeIlb, YTO OH
IPEeKpaCcHO MOHSLT BCE, 4To Bbl eMy ckazaim.

Takum 06pa3oM, BOIIPOC O CIIOCOOHOCTSIX B 3TOH 00/IaCTH — CJA0ZKHBIM
BOIIPOC, U He HAJIO V3K TaK MPAMO U IPOCTO JOBEPSThH JIIOIAM, KOTOphIE
roBop«4dr, 470 BOT Yy HHUX HE€T CKJIOHHOCTU K 9THM O6J'[ELCT5{M7 Y HHX,
BUJNTE JIW, TyMaHATAPHBIA NHTEpeC.

Obpaimasich COOCTBEHHO K MPENOJABAHIIO MaTEeMATUKN HEMATeMaTH-
KaM, s JIOJIZKEH, TTPEe¥XKJIe BCero, 0O0bsICHUTh, KOT'O s HA3bIBAIO HEMaTe-
MatukoM. Hy, Gecriosie3no obcy)kaaTh 3TOT BOIpoc BoobdIie. S mpocto
CKazKy, KOTO s UMeI0 B BHJIY BOT ceifdac, roBops 06 3ToM mpeamere. 41
HMe[0 B BHJIy OOyUeHHe MaTeMaTHKe JIoJeil, KOTopble He cOOUpaoTcs
MaTeMaTUKO# 3aHUMATbCs, KOTOpPbIe U3YYaloT €€ JuO0 sl MPUKIAI-
HBIX TIeJIeit, 00 MOTOMY, UTO MPOSBILIOT K Heil HempodeccnoHaATbHbIT
HHTEepeC.
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Hy, nnrepec stor, KoHedHo, ob/ierdaeT Kak-To 3ajady Ipero/aBare-
Jist. OdYeHp 9acTO 9TOr0 MHTEpEeca HeT, a ecTh orBpamenne. CKOIbKO
YIOJIHO MMEETCs cefidac KaTeropuii o0ydaronuxcs, KOTOpbie OOsI3aHbI
YTO-TO YYHUTHb B OOJIACTH TOYHBIX HAYK, HO HE HPOLABISIOT K TOMY
uHTepeca. Tem He MeHee, OHU JOJIZKHBI CJIaBaTh dK3aMeHbI U IIpodUee.
Kak 6wn1Th ¢ 3tuMmu goapMu? Kak OBITH C JIFOABME, KOTOPLIE MPOSIBIISI-
0T UHTEpec K MaTeMaTHKe, HO 00yJalTCsS MO MporpaMMaM, 1Mo KOTO-
PBIM HAay4YUThCH HEJIb3s1? VIMeercs MHOrO mporpaMm MaTeMaTHIeCKuX
s crynentoB BTY308? caMoro pasHoro cojepsKaHus, CaMoro Pa3Ho-
ro obbema.

OHako 9acTo M MPOrpaMMbl, I COOTBETCTBYIOIINE YIeOHUKN HE SIB-
JIAIOTCS CAMOCTOSATEILHBIMU, & IIPEJCTAB/ILAIOT COOOM MPOCTO UCIOPYEH-
HbI€ KYPCBI, TI0 KOTOPBIM TOTOBST MaTeMaTUKOB. Bcé TOT Ke MOPSI0K
U3JI0OKEHHS, BCE Te JKe IIpeJIesibl, Ta yKe MPOU3BOIHAS, TOT YKe HHTerpaJl,
Te »Ke KpPUBbIe BTOPOrO MOPSIIKa, U TaK Jajee, © TOMY IOI00HOe.

U310:xeH1e BejieTcsi B TOM Ke MOPsi/iKe, HO MeHee nmoHsaTHO. Her na -
JIEYKAIUX JIOKA3ATeTbCTB, KOTOPbIE MO3BOJIMIA Obl TIOHITH CYTh JEJIA.
Her siureparypuoro rtajianta y aBTopoB y4eOHMKOB. Bcé 310 CcKy4HO,
HEMOHSTHO. XOPOIIO, €CJU JIEKTOP CMOYKET 3aUHTEPECOBATH CTY/ICHTOB
U 9TO-TO UM OOBSICHUTDH, TAK CKa3aTh, 33 PAMKAMU HAMUCAHHOTO.

DTO HOJIOKEHHUE Bellleil ABJIsIeTCs COBEPIIEHHO MAaCCOBBIM, U HE TOJIb-
KO B Hallleif cTpaHe OHO TAKOBO, KaK s FOBOPU/I. DTO dBJEHUE BIIOJIHE
MezKIyHapoaHoe. U, KaKk MHe KazKeTcsd, CYTh JIe/1a 37eCh B CJe Y IOIIEM.
[To-BummMoMy, BBICIIHE TeXHUUECKHE YUeOHBIE 3aBeIeHus, IeJIarorh-
YeCKHe MHCTUTYThl W CPEJHUE MIKOJbI TPEOYIOT COBEPIIEHHO OCOOBIX
KypcoB marematuku. [Ijis Kaxk10it Kareropuu 00y9aronuxcst, — J0CTa-
TOYHO DOJIBINOI, KOHEYHO, — HYKeH, [O-BUIMMOMY, CBOil Kypc. 11 BoBce
HE TOT, 10 KOTOPOMY y4YaT MaTeMaTHKe MaTeMaTHKOB.

[naBublit 1edeKT 3TUX KypCcoB, IIaBHAS IPUYUHA UX HEYCIIEXOB, KaK
MHE KaKeTcsl, 3aKJIIo49aercd B caeayionieM. HUKTo 3 KpymHbIX MaTe-
MaTHKOB HUKOIJIa HE 3aHUMAJICSI COCTaBJIeHHEM Kypca MaTeMaTUuKU JI1d
HemaTeMaTukoB. Hy, g ToBopio ceifuac yxKe He 0 cpemHeil TIKoOJe, a O
BbICIIEH U UMEIO B BU/Ly CJIe/IyIOlee.

Bor 006b1uHO, 11epej1, Tem, Kak usjararhb JuddepeninmaibHoe U MHTe-
rpajibHOe MCYUCJIEHUE, CTYJAEHTaM ITPEenoJaloT Teopuio mpejeson. Te-
1ephb U B IIKOJIE TO YKE caMoe, B CpeJiHell TKoje. TaM ToxKe MmpernojamoT
npeaesasl. Mexxay Tem, u 970 ApKuii mpuMep UMEIOIEerocs MOJI0KEHU T
Bellleid, MpeJiesibl - 9TO caMas TPYAHAs YacTh Kypca Jiid MOHUMaHUA
U, 9TO caMOe MHTepecHOe, — COBepIleHHO HeHyxKHad. U muddepen-
uaabHOe UCUYUCTEHNEe, U UHTEerpaabHOe UCUUCIECHHEe, U, BOOOIIE, BCIO

2AGpesuarypa BTY3 o3nagaeT BbICIIEe TEXHIUIECKOE yIeGHOE 3aBEICHHUE.
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KJIACCHYECKYIO0 MaTeMaTHKY, s1 yKe He TOBOPI0 O MaTeMaTHKe KOHed-
HOI1, MPEeKPaCcHO MOYKHO U3JI0KHUTH 0e3 mpeaenos. Bbosee Toro, ovn Tam
COBEPIIEHHO He HYKHBbI. DTO COBEPIIEHHO IY2KEePOTHOE sABJICHUE, Ty Ke-
POJIHBIIT TTpeMeT, KOTOPBIi ObLT BHECEH B 3Ty 00JIACTb JIIOJIbMH, CTPe-
MUBIITAMHECI 000CH06AMb AHANS.

Mexay TeMm, 1eab obocnosanus Bo BTY3e, KoHeuHo, He jJOCTHTAET-
csI, U JaKe He CTAaBUTCS. Y 7Ke U3 9TOr0 IpUMepa BIHIHO, UYTO STH KYPChI
COBEPIIEHHO He NPOJyMaHbl U HPOCTO IIPEJACTABISIOT COOOM yXy IIIeH-
Hbl€ BapUaHTbl YHUBEPCUTETCKUX KYPCOB.

Ceityac st 00OBSICHIO CBOIO MBICJIb, OTHOCSIIYIOCS K TpeaeaaM, 9yTh
0oJ1ee 10 IpOOHO.

Bor korga s yumics B Imkosie (BO3MOMXKHO 9TO W Cefvac Tak), MHe
00'bSCHSIIN, YTO TaKOe IO/ Kpyra. MHe roBOpU/In, 4TO ILIOMAIb
Kpyra — 3TO IpejiesT HeKHil, # IIOTOM UTO-TO IUCAJH, TOBOPUJIH, U MOJTY-
JaJId KaKyo-To (hbopMyny g mwiomaan Kpyra. TpyaHo ObLIO MOHAT,
9TO TaM PACCKa3bIBAJIU, a KOIJA A CTaJ MATEMaTHKOM, TO MHE CTaJI0
COBEPIIEHHO $SICHO, I0Y€MY 9TO ObLJIO TPY/IHO HOHATH — HOTOMY YTO BCE
3TO CILJIOUIHOW B3J10P.

Hwukro n3 obyuaBimxcss BMecTe CO MHOIO HE COMHEBAJICS B TOM, 9TO
OH 3HAEeT, 9TO TaKoe IMIomaah Kpyra. Ckopee HaM OBLIO CTPAHHO, UTO
JUI KpyTra OIpeJe/sieTcs ILIONa/lb, HO MOYeMy-TO OHa He OIIpeeJs-
ercs s apyrux ¢dpuryp. Ham 6b110 cTpasHo To, 9TO ILI0MAa b Kpyra,
KOTOpasi HAM COBEPIIEHHO MMOHATHA, OIPEe/IeTIeTCa HaM Yepe3 KaKue-To
Ipeiesibl, KOTOPhIe HaM COBEPIIeHHO HemoHATHBI. Ham ObLTO cTpaHHO,
KOHEYHO 2Ke, (M BCeM JeTsiM CTPAHHO, KOTOPbIe HEMHOKEYKO 00 3TOM
pa3MbHHIIHIII/I), YTO KaKHue-TO TeOpeMbl O IipeaesiaX HYXKHbI JJid TOrO,
LITO6bI YCTaHOBUTH KaKHe-TO COBCEM sCHBbIE€ U IPOCTHIE BEIlU, B KOTO-
PbBIX Mbl HE COMHEBAJIUCH.

Hy, a ayis dero ke BooOIIe oIpeie/iaTh ILIONA/Ib Kpyra U JIOKa3bl-
BATH , 9TO0 oHa paBHa mR2? [TodeMy He 0OBABATH IPOCTO, UTO ILIOTIAIH
Kpyra ecTb, 10 ompejenenmio, mR?, Kakag pasuuna’ I[lo-BHamMoMy,
pPa3HUIA B TOM, JIEHCTBUTEIbHASA Cepbe3Has PAa3HHUIA, UTO ILIOIAIHIO
obJia laeT He OJIMH KPYT, YTO IJIOMA/b — ITO 00IIee MOHATHE, YTO I1JIO-
a/b olpejiesieHa Jijisi MUPOKOTro KJjacca puryp, oHa o0J1agaeT Bcem
N3BECTHbBIMU CBOﬁCTBaMH, KOTOPbIMU 1 ITOJIB3YIOTCA U KOTOPbIE [A€/Ial0T
IJIOIIA b IIOHATHEM IIOJIE3HBIM.

TaKI/IM 06pa30M, OTHOIIeHne MKOJBbHOI'O KypCa K MOHATHIO IJIOIIa/In
6110 TOrAA (&, MOXKET OBITh, M Ceif9ac BO MHOTHX CJIydYasiX OCTAETCs)
COBEPIIEHHO JIUKHM.
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Ho TakoBo ke u oTHOIIEeHne mpenogaBanust maremaruku Bo BTV 3e
U K WHTerpaJiaM, U K NPOU3BOIHON, U K 00bEMY, U K Macce, U K TLJI0T-
HOCTH, U K 3apsay, I K MOMEHTY WHeDPIHH ¥, BOOOIIe, KO BCeEM MaTe-
MaTHIeCKUM U (PU3HIECKHAM BeJIUIHHAM TaKoro auddepeHnunaIbHOro
WU WHTErPAJIbHOTO XapaKTepa.

C TouKM 3peHHs YeJOBeKa, KOTOPBIH He ABIIeTcd MPOodheCcCuOoHATb-
HBIM MAaTEeMAaTHKOM, BEIU 3TH CYIIECTBYIOT, OHU HEe TPeOYIOT ompeie-
JIEHHSI — OHU TPEOYIOT BbIYUCJ/IEHUSI U OHU JIOJIZKHBI ObITh T'OTOBbBI JIJIsI
npumenenuit. Bor To, 4To HyKHO.

Touke 3penusi, ¢ KOTOPO#l UX HYKHO ONPEJE/IATH, HE MECTO B TAKOM
IIperno/iaBaiuy — I10 Kpailneil mepe, 4eJI0BeKy, KOTOPBI HE COMHEBaeT-
cd B CYIIECTBOBAHNN ILIOMAIN Y BceX (pUTYp U B CBOUCTBAX ILIOMIAIH,
TaKOMY YeJIOBeKY He HyKHO ONpeesdaThb IIomnaab. HykHo usydarn eé
CBOICTBA, HY’KHO HAYYUTH €r0 TY IJIOMA/b BEITHCIATD.

CoBepIlleHHO TO K€ OTHOCUTCS W K JIPYTUM MaTeMaTHYeCKUM TO-
narugm. Hy Bor, BosbmuTe Bbl nonsitue unrerpaja. ¢ xores Obl 110
9TOMY TIOBOJY 33JIaTh OJUH BOIPOC HUCTOPUIECKOTO xapakrepa. Cka-
Kurte, Apxumes Baaje/l NOHATHEM WHTerpa/a mwin wer?! Ha sTor cuer
CYIIECTBYIOT pa3ubie MueHUs. O 1HU TOBOPAT: BiIae. JIpyrue roBopsit:
He BaaJesl. 9 BeICKaxKy cBOE cobcTBeHHOE MHeHHe. ¢l mymaro, aro Ap-
XUMe/l, BeJHIAilImii MaTeMaTHK, BO3MOYKHO, BCeX BpPeMeH, He BIIaJiesl
noHATHEeM mHTerpasa. Vl BoT moueMy s Tak myMmaro.

Apxume MHOTOKPATHO, B MHOTUMHU PA3THIHBIMHA CTIOCOOAMU BBIUUC-
AT WHTeTpad oT r? Mexkay HyldeM U equammeil. OH BBIYHCIAT €ro,
KOTJIa 3aHUMAJICH ILIOMIA/IbI0 YYaCTKa IJIOCKOCTH, OI'PAHUYEHHOIO OT-
pe3KaMu IpsAMbIX U Ayroif mapabosibl. OH BBIYUC/ISIT 9TOT WHTErPAJI,
KOTJIa BBIYHCJIST O0bEM TIapa, 1 BO MHOTHX JIPYTUX ciydasx. Kax bt
pa3 oH ynoTpeodJistji 0cOObIe TPUEeMbl, 0YeHb OCTPOYMHbBIE, FeHUAIbHBIE.
Ho, mo-Buammomy, oH He 3HAJ, 9TO 3TO BCE OHO U TO Ke. OH, HaBepHOe,
TyBCTBOBAJ.

[Ipuauna 3TOTO COBEPIIEHHO MOHATHA. |'peKn He BJIae/ i TOHATHEM
neiictBuTeIbHOTO Yncaa. OO0bEM U ILIOIMALL OBLIN I HUX COBEPIIeH-
HO PA3HbIMU CYHIHOCTSIMHU, I'€OMETPUYECKUMU CYIIHOCTSMU, KOTOPbIE
onn He cpapnupaiu. Hampumep, 2 + x, Takoe BbIpazKeHHe, KOTOPOE
MOZKHO HAIMCATh, BbI3BAJIO Obl y Hero nporect. OH ObI CKa3aJ/l, 9T0 T U
2? HUKaK He BO3MOYKHO CKJIAIBIBATL. DTO BCe PABHO, UTO CKJIaIbIBATD
JINHUW C TUIOCKUMU burypamu. A MBI CKJIagbiBaeM. ¥ HAC €CTh JHC-
ja. Ul BOT 4YHCJIOBBIM HOHATHEM HWHTerpaja ApXumes, MO-BHIUMOMY,
He BJajesa. Ecam Obl OH UM BIajes, TO OH, BHe BCIKOI'O COMHEHHU, He
BBIYHC/IST OBl OWH U TOT YKe MWHTErpaj MHOTO Pa3.
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C npyroit croponbl, Apxume 1 OCTaBU/I HAM METOJ, MCYEPIIbIBAHUSI,
KOTOPBI#, TTO-BUIUMOMY, KaK HeJIb3s 0oJiee MOIXOMUT JIijist TTPero/iaBa-
HUd MaTeMaTHKU HeMaTeMaTHKaM. B cuiry 3Toro Merojia, BMeCTO Bceit
TEOPUH IIPeIesIOB, HyKeH OJINH e/IMHCTBeHHbIH dakT. ¢ ero chopmyu-
pyio. @akT 3TOT OYeHb HecsiokKeH. OH COCTOUT B TOM, UTO €CJIH HeOoT-
pHUIIATEIbHOE YHUCJIO MEHBIIe JI000r0 MOJOKHUTETLHOIO YHCIa, TO 3TO
Hy/1b. [loBTOpPSIIO, €c/in HEOTPHUIIATETHHOE YHCTI0 MEHBIIIE JTF0O0T0 010~
JKUTEJIbHOIO YHCJIA, TO 3TO HYJIb.

@akT 3TOT, KOHEYHO, HETPY/HO JIoKa3aTh. Ho, MoxkeT ObITh, ero He
HY’KHO ¥ Jl0Ka3biBaTh. [lociie Toro, kak Bwl 3nmakombl ¢ atum ak-
TOM, BBl MOXKETE Ha €ro OCHOBE JOKa3bhIBATh BCE PABEHCTBA, KOTOPHIE
BcTpevaiorcd B jaud hepeHnuaaIbHOM U HHTErpaJbHOM HCYUCICHUU U
UX IPUMEHEHUAX M, BOOOIE, BO BCEM aHaIu3e, — IPH YCJIOBHH, 9TO Bl
He 3aHUMaeTeCh TeOpeMaMHU CYIeCTBOBAHNUSI.

Brl He JoKa3biBaeTe cymecTBOBaHUs. VIMEeHHO I J0Ka3aTeTbCTBa
CyIIECTBOBAHUS U CYIIECTBYET T€OPUs 1IPEJIEJIOB.

Eciim Bam He HYKHO JI0Ka3bIBaTh CYIIECTBOBAHUE ILIOIIA/IH, TO TEO-
pus IpeJiesioB He Hy2KHa B 3ToM Bompoce. Eciim BaM He Hy2KHO JI0Ka3bI-
BaTh CYIIECTBOBAaHUE WHTErpajia, TO TEOPHsS MPEJIE/JIOB He HyKHA — U
Tak jaJjee. Ecim Bam HYKHO TOJTBKO BBIYHCIATH, TO Bbl MoxkeTe 0060ii-
THCH 0€3 TEOpHUH IpeJIe/IoB. DTO cpa3y Jenaer auddepeHuaibHoe u
HHTErpajbHOe HCUUCIeHne OECKOHETIHO 00Jiee MPOCTHIM.

| TEPEPHIB]

41 roBopm 0 Teopun npeaenon. [loueMy oHa, 9Ta Teopus, BHI3BIBAET
y MeHs TaKoe KeJIaHUue CTOJIb KPYTO C Heil pacipaBUTbhCs, U3IHATH €€
u3 Kypca MaTeMaTUKHU JIjIs HEMAaTEeMATUKOB?

¢l He Xouy ckazarb, 4TO €€, HA caMOM JieJie, HeOOXOMMO OTO BCIOJLY
u3rHaTh, Her. ¢l Xody ckazaTh TOJBKO cieayioiiee. Teopusi mpejie/ion
B HACTOSIIEe BpeMs CJYKUT He CPEJICTBOM BBECTH OCHOBHBIE HMOHSATHUSA
aHaJIM3a, a OYeHb BBICOKMM M TPY/JIHO IPEOJIOJUMBIM IIOPOTOM, depe3
KOTOPBIil HY?KHO IepeOdpaTbCs JIJI TOro, YTOOBI YTO-HUOY/Ib MOHATD. U1
OPOr 3TOT — coBepimenHo jurramit! OH, KaK TpaBUIO, HEIIPEOIOTIM
JUISL CTYJIEHTOB - HEMATEMATUKOB U SBJISETCSH COBEPUIEHHO JIMIITHUM.

[To3zBoJsibTe 1 HpUBE/LY IIPUMED, KOTOPbIH 3TO 1IpojieMoHCTpUupyeT. S B
Ka4uecTBe npuMepa Mor Obl B3ATh JAuddepennuaibHoe HCHUCIeHIe UIn
nHTErpajibHoe. 7 Bo3pbMy 0oJiee TPOCTOi ciydail, nim, JIydiine cKa3aTh,
peJIMeT, 0 KOTOPOM OBbICTpee MOYKHO paccKa3aTh — WHTerpaJbHOe UC-
YUCJICHHE.

Bl 10/12KHBI O0bSCHUTH HAYMHAIOIINM, UTO Takoe nHTerpaj. Koned-
HO, BBl MoxKeTe HadaTh, W 9TO, BEPOATHO, MPABUILHO, IIPOCTO C ILIO-
AT, KaK 9TO OOBIYHO JEJIA0T.
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A gro memraer Bam 00bSBUTH WHTErpPAJIOM HTPOCTO ITY IO
Beap nHukTOo He comueBaercss w3 Bammux ciymrareseit B cyimecTBoBa-
HUM 3TOH 1omaau. Bam mpumriock Obl HOTPATUTH MHOI'O BpeMeHHU Ha
TO, 9TOOBI 3aCTaBUTh Bamux ciyimaresieil B 9TOM CyIeCTBOBAaHUU yCO-
MHHTbCH.

Koneuno, nMesa B CBOEM pacHoOpsazKeHUH ILIOMALb, BBl 0UeHb JIerKo
MOKeTe MOCTPOUTH HHTerpaabHble CYMMBI. BBl cKazkeTe CBOUM CJIyIIa-
TeJIsiM, 9TO Y ILJIONIA/Uu UMeIOTCs o0Ien3BecTHbie cBoiicTBa. 4 Bam ux
HA30BY.

e Eciin osiHa durypa cojiepKurcs B JAPyroi, To IO ib 1epBoil
¢durypsl He HpeBOCXOJAUT IJI0IA U BTopoit. TpyjaHo He coria-
CUTHCS € 3TUM, U Bce ¢ Bamu coriacsres.

e Bui moxkere ckazarh, 4TO ecjin Bbl cKjajpiBaeTe, cocTaB/isiere,
JBe Urypnl 06e3 oOIIMX BHYTPEHHUX TOYEK, TO HUX ILIOMIAIA
CKJIQ/IBIBAIOTCS, W C THM COTJIACITCS.

e Brl ckazkeTe, 94TO IJIOMIAIL He MEHSIETCs, ecau (PUTypa mepemMe-
maeTcs KakK TBEP/I0e TeJo 10 MJIOCKOCTH. Vl ¢ 9TuM coracarcs.

e U1 makowner, Bl ckakere, 9TO IIOMAIH €TMHIIHOTO KBaIpaTa
paBHA €JIMHUIIE.

OTH YeThIpe CBOWCTBA, KAK XOPOIIO M3BECTHO, OJTHO3HATHO OIpe/Ie-
JIAIOT ILTOIIAIb Ha IMMHPOKOM Kjaacce ¢dburyp. Ha kmacce Bcex KBaJpu-
pyembix ¢uryp.’

OTH ¥)Ke CBONCTBA, B 4yTh-4yTh U3MEHEHHOM BH/JI€, OJIHO3HAYTHO OIIPe-
JIeJIAIOT MHTErpaJl Ha MUPOKOM KJjiacce pyukiuit. Takum obpazom, B
MOYKeTe, Ha4YaB C ILJIOMIAJIM, OIPeJIeTUTh UHTErPaJ ero CBOWCTBaMu, B
KOTOPBIX HUKTO HE COMHEBAETCS, TOCKOJIBKY Pevb UJIET O TJIOIA/IH.

B nanpmeitmmem Bpel 3aMmedaere, 4ro ecaum Bbl mocTrpoure Ad TaK
Ha3bIBAEMOW KPHUBOJIMHEHHON Tpalenuu, KOTOpasd ONpeaeadeTcs T'pa-
dbukom yHkunM, HUXKHAE U BepxHHe PUMaHOBCKHE CyMMBI (a ecym
xorure, u JIeGEroBckme CyMMBI — HUKAKON pasHUIbI!), TO HHTEPECYIO-
masi Bac miomaip Oy/ier 3ak/l09eHa MexK/ly STUMH JBYMsi BCIIOMOI'a-
TeJbHbIMH IIJIOIIAJAMHM. STO IIpdaMo cJjeayeT u3 Toro, 4To 4 CKasaJl. BBI
MUATITITE TO CAaMO€ HEPABEHCTBO, KOTOPOe OOBIYHO IHUIYT B Kypcax WH-
TerpaJbHOro UCYUCJICHUA: HUKHAA CyMMa HEe MTPEBOCXOJAUT UHTErpaJia,
a HHTerpaJl He IPEeBOCXO/IUT BepxHeil cyMMbl. OHUM CJIOBOM, HHTETPaJl
€CTh TO €JIMHCTBEHHOE YHCJI0, KOTOPOe 3aKJII0UEeHO MEXK/Iy HHKHUMH U
BEPXHUMHU CYMMAaMHM.

Bcé 310 Ha g3bIKe ILI0IMa1eii, BIIOIHE OYEBHIHO, HE BHI3bIBAET HUKA-
KOTO COMHEHHUd, JIeTKO ycBaumBaercda. Bmecte ¢ Tem, maét Bam croco6

3CMm. cratpio B.A.Poxsnna Iaowado u 063ém B KHUTE “DHIUKIIONETUS IJTEMEH-
TapHON MaTeMarnku, Kuura ngaras — leomerpus’ c. 7-89. M3x. “Hayka” 1966.
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BuIuncienus miomaeit. Hu o kakmx npegenax wer peuun. Eciaum Bam
HYZKHO J0Ka3aTh PaBEHCTBO KaKOe-HUOYIh — MeKy JIBYMsI WHTerpa-
JIAaMH HJIM PABEHCTBO KAaKOTr'o-HUOY/Ib YUC/Ia KAKOMY-HUOY/Ib HHTEIPAJTY
— TO HPOCTO 3aMedaeTe, 9To 0ba YUCJA, PABEHCTBO KOTOPHIX BbI XO-
THTE JOKAa3aTh, 3aKJIOUEHBl MKy HUKHUMHI CYyMMaMHU, C OJTHOH CTO-
POHBI, 1 BEpXHUMH CyMMaMH, ¢ Ipyroii croponbl. CiegoBaTeIbHO, OHI
PaBHBI, TOTOMY YTO Pa3HOCTb MEXKJY TeMHU U JAPYTUMH, TIPH HaITezKa-
1eM BbIOOpE 1o/ipas/iesieHusi, MOXKeT ObITh CjiejlaHa MeHbIIeil JIT000ro
MOJIOYKATEIBHOIO Yrcia. A OHa HEOTPHUIATEIbHA. SHAYUT 3TO HOJIb.

Bormpoc o Tom, Kak 3T0 TEXHUYECKH OCYIIECTBJISIETCH B KarKJIOM OT-
JIeJIBHOM CJIydae, He BO3HWKaeT. Best 9Ta Texumka mmeercs. Ona mo-
JIPOOHO OIHMCAaHa BO BCEX OOBIYHBIX KYPCaX, TOJbKO TaM BCE IMOCTABICHO
¢ HOT' Ha T'OJIOBY.

CoBepiieHHO TaK ke BBl MozKeTe onpeaeuTh i MPOU3BOTHY 0 HECKOIb-
kumu criocobavu. Koneuno, Oyaer aydine, ecin Bel HaUHETE ¢ HATTISI-
HOI'O 3Ha4YeHusl POU3BoiHOM. Hanpumep, ¢ KacarejibHON UK CO CKOPO-
CTH, KaK 3TO0 00bIYHO jejaior. Ho HuKaKoit HyzK/ibl B TEOPUHU IIPE/IEI0OB
371eCh HET. DTO He 3HAYMT, 9TO BBl He cMOXKeTe mo37Ke, Kor1a Ber moxke-
JlaeTe WM eCJIM MPorpaMMa 3TOTO JeHCTBUTEIHHO Pa3yMHBIM 00pa30M
TpedyeT u Jnia, KOTOpbix Bel o0yvaere, MOJKHBI AeHCTBUTEIHLHO MO~
3HAKOMHUTBCS C MOHATHEM IIpejiesia, 9TO He 3HAYHUT, YTO BBl He MoxkeTe
IOTOM OO'bSICHUTB, YTO, B AefICTBUTE/ILHOCTH, IPON3BOIHAA €CTh TaKOii-
TO M TaKoi-To mpeaesa. Ho nmepBoHadaaibHO 3TO COBEPIIEHHO HE HYZKHO,
a JIJTd MHOTUX KaTeropuit 00yJaromuXcs 3TO U BOOOIIE He HYXKHO.

OsHEM CJIOBOM, s MPEIJIOXKMI Obl CJACAYIOMMNA MOAX0 K TOHITHIM
aHaJIM3a, KOTOPBII sl YCJIOBHO HA30BY HAUBHO-AKCUOMAMUYECKUM. DTOT
MMOX0/I COCTOUT B TOM, UTO Bbl Ha caMoMm jiejie ompe/ieisieTe HHTepe-
cytomue Bac moHsTHsS aKCHOMaMU.

Hampuwmep, B ciiydae uHTerpaJa 3To BOT KakKue akCHOMbI. VlHTerpaJ
IIOCTOAHHON — 3TO IPOU3BE/IeHUE 3TON IMOCTOAHHON Ha JIJINHY UHTEePBa-
Jla UHTerpupoBanusa. KoHedHo, 9Ta aKCHOMA He MOSBUTCA MPOCTO TaK.
Cuauasa Bl moroBopute o miormaau. Beé sTo 6yaer noarorosiero. Ho
Bor Bam akcuoma HOMED OJIUH.

Akcnoma HOMED ABa: ecjn OJHA (DYHKIHSA HE IIPEBOCXOAUT JPYroit
110 3HAYEHUIO B KayKJIOW TOYKe, TO MHTerpaJi mepBoit pyHKIHU HE TIpe-
BOCXOJUT MHTETrPaJa BTOPOl.

U tpeThs akcuoma: ecyii Bol unTerpupyere (pyHKIUIO TTO TTPOMEKYT-
Ky, KOTOPBIil COCTaBJIEH U3 JIBYyX MEHBIINX IPOMEKYTKOB, TO COOTBET-
CTBYIOIIUN HHTErpaJ paBeH CyMMe JBYX JIDYTUX HHTEI'PAJIOB, Paclpo-
CTPAHEHHBIX HA 3TH IIPOMEZXKYTKH.

910 u Bcé! TpyaHo mpuaymMarh MeHee CIOXKHBINA moaxon. Konedno,
B IPUMEHEHMH K ILIOIIA/M TaKHe BEId MOXKHO I'OBOPHUTH Cpa3y — K
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IJIONIA/IM BCE NPUBBLIKJIN, B MPUMEHEHHH K WHTerpajiaM — HECKOJIHKO
M037Ke, HO Ha OCHOBAHUU ITUX CBONCTB BEJIMKOJIEITHO BHIYHUCISIOTCS BCE
HHTerpaJibl. B /1elicTBUTEILHOCTH, BO BCeX yUeOHMKAX OHM MMEHHO Ha
OCHOBAHHH 9TUX CBOWCTB U BBIYHCISIOTCS.

Bostee Toro, cxembl MpuMeHeHHiT MOHATUS WHTErpajia B €CTeCTBEH-
HBIX HayKaxX W B caMoil MaTeMaTuke HeoObIUaiiHO ympomaiorcd. Ecan
Brr XoTuTe, HApUMEp, A0Ka3aTh, YTO HEKHiIT 00HEM eCTh TaKOH-TO WH-
TerpaJi, T0 Bbl npocto ybexkjaerech B TOM, Y4TO BbIIOJHEHbI 3TU TPU
cBoiictBa. B pesysbrare Bam Huvero He Ha/i0 J0Ka3biBaTh. Tak Kak
eJIMTHCTBEHHOCTDh y Bac ecTh, 00bEM OKa3bIBAETCSA MHTEIPAJTIOM, U CPA3y
noJiydaercs it Hero popmyiia, Oyabp TO 00bEM Tesl BpalleHus, 0y/ib
TO OOBEMBI B JAPYTUX CUTYAIUIX.

To ke OTHOCHUTCS K CTATUYIECKUM MOMEHTAaM, BHIUYUCICHUSAM IEHTPOB
TAZKECTH, MOMEHTaM HWHEPIUHU, J1a U BOOOIIEe K JTIIOOBIM MeXaHHIECKUM,
bu3nIeCKIM U TeoMeTpuIecKuM BenanHaM. Hukaxkoit Hy Kbl B KaKuX
Obl TO HU ObLJIO HIPEJIeJIbHBIX LIEPEX0/IaX U BOODIIE BO BCEM TOM JIJIMHHOM
U 3aHYJIHOM M3JI0KEHHH, KOTOPbIM HAIIOJIHEHbl BTY30BCKHUE Y4eOHUKH,
HUKAKON HEOOXOJMMOCTHU B 9TOM HET.

Pazymeercsi, si npuBoxKy npumepbl. Ix MoxkHO ObL10 OBl TpUBECTH
OYeHb MHOTO, KOHeYHO. Hy a ecaim ToBOpWTH 0 Jiejie cepbEe3HO0, TO, KO-
HEYHO, HaJIO IPU3HATH, YTO Kypc MareMaTuku g BTVY3a npocto He
coctapjeH. OH He COCTaBJ/IEH HE B TOM CMBICJIE, UTO HET IIPOrpaMM UIn
YTO HeT YIeOHUKOB — eCTh MPOrpaMMBbl, ecThb yueOHuKHU. I[lom Kypcom
s TOHUMAIO HEUITO JIPYTOoe.

Yro0bl He ObLIO HEJOpasyMeHMil, si CKaXKy B JIBYX CJIOBaX, KakK s
MOHUMAIO 3TO BbIpazkeHue: cocraBuTh Kypc. llpejcraBbre cebe TeKCT.
Koneuno, OoJiee JIWHHBINA, YeM TEKCT MPOrpaMMbl, HO 0oJiee KOPOT-
KHUii, 4eM TeKCT ydebHukKa. Tekct, u3 KOTOpOro KBaauuIupOBaHHbI
4eJIOBEK MOKeT TOYHO y3HATbh, 9TO U KaK U3/laraThb BO BCEX JIeTaJIsIX.

Taxkoit TeKCcT BOBce He 00s3aTeIbHO OYIET JIOCTYIIEH 00yYAIONIUMCS.
On noJizKeH OBITH JOCTyleH oOydarornuM. K coxkaleHuio, ecian Obl Ta-
KOIf TeKCT OBLJT COCTABJIEH /I CPEeHUX KO, OH He OBLT OBl JTOCTYIIEeH
obyuaromum. Ho, Takoit TekcT, HallMCAHHbBIN UJIM IIPOCTO CO/EPKAIIUii-
¢Sl B T'OJIOBE, BOT 9TO — COCTABJIEHHBIN KypC.

Tak BOT s X04y CKazaTb, YTO COCTABJIEHHOI'O Kypca MaTeMaTUKHU, B
TaKOM BOT JIyXe, O KOTOPOM $I TOBOPIO, TIOKa He cyriecTByer. Konedno,
€CTh MHOTO BapUaHTOB, BO3MOYKHBIX, B 9TOM ILIaHE, U s HAJICIOCh, UTO
TaKue Kypchl OYYyT COCTaBJIEHBI, U 10 HUM Oy/IyT HAIIMCAHBI YIeOHUKHU.
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To, aro s ceitvac cka3aj 00 HHTErPaJILHOM UCIUCIEHUH, BOT T€ HEMHO-
rue CJ0Ba, KOTOPhIe OBLIN CKa3aHbl 00 WHTErPAJTHHOM MCUYUC/IEHUN, KO-
HEYHO, OTHOCATCS He TOJIBKO K HeMY. ¢l mymaro, 9To JazKe U CTYJeHTaM-
MaTeMaTHKaM YHHBEPCHTETA COBCEM He OBPEIIIT OBl CeMeCTPOBBIil TIpeI-
BapUTEIbHBINH KYpC aHATN3a, B KOTOPOM ObLIH ObI BBEJIEHBI OCHOBHBIE
MOHATHUS He C, TAaK CKa3aTb, OYKBOEICKOW TOYKH 3PEHHUs, & ITU MOHSI-
TS OBLTH OB OMUCAHBI MO CYIMIECTBY, C MEPCIEKTUBON MPUMEHEHUi, ¢
U3JI0’KEHIEM T€OMETPUUIECKOr0 U (PU3UIECKOr0 CMBICIA U ¢ HEOTDAHM-
YeHHBIM MaTepPUAJIOM T yipaxkuenwuii. [Tocsie Toro, Kak 3To cueraHo,
MOZKHO TPHUCTYTHATh, I MATEMATHKOB, y’Ke K CHCTEeMATHIeCKOMY U
TIATETHHO COCTABJIEHHOMY M3JI0KEHHIO.

Takwue omBITHl YACTUIHO MPOBOIUINCE. f1 He 3HAI0, KAK OOCTOHUT JeJI0
ceifqac BOT y HAC, CKayKeM, Ha MaTEMATHKO-MeXaHIIeCKOM (haKyIbTeTe
B JIeHWHTpaIe B 9TOM OTHONIeHHuH. /les1aanch Jin Takue Belu y HAC, MHe
HEU3BECTHO.

Bo Besikom citydae, MHe IIPejICTaB/ISeTCsl, 9TO U IPHU PO ECCUOHAb-
HOM OOyY€HUHN TAaKOW BOT HAMBHO-aKCHOMATHYECKUN METOJ B HAYA/IE
MOT OBl OKa3aThCsl MOJIE3HBIM. BO BCAKOM cjiydae, MHE KayKeTCsl, 9TO
OH COBEPIIIEHHO HEOOXOJUM ITPU OOyYEeHUU MaTeMaTUKe HeMaTeMaTH-
KOB.

CxaxKy HECKOJBKO CJIOB 0 00Jiee BO3BBIMIEHHBIX YACTAX Kypca MaTe-
Matuku. Hy, ckazkeMm, cTyieHTaM - HeMaTeMaTuKaM U31araioT BeIb 1 He
TOTbKO auddbepeHnuaTbHoe U HHTETPATbHOE UCIUCTEHUST U He TOJIHKO
paabl, cKaxkeM. VM m3saraior, HanpuMep, KPUBOJHUHEHHbIE MHTErpa-
JIBI, UM W3JIaral0T WHTErPAJIbl 1O MOBEPXHOCTSM, 3aMEHY MePEMEHHBIX
B KPATHBIX HHTErpajax u TakK /ajee U TOMY 1m0 100HOe.

DTO Belu yKe TeXHUIEeCKU He OYeHb MPHUSITHBIE, OHU MOTYT IPe/I-
CTaBJISITH N3BECTHBIE TPYIHOCTU U TexHn4ueckKu. Kak o0b1Th ¢ HumMu? Ty,
KOHEYHO, He Bcerja 00O IENMIbCs HAMBHO-aKCUOMATHIECKAM METOIOM.
Tyt npuxoauTcs UATH HA KOMIPOMUCHI.

CoBceM HeJTaBHO § 0 TO00HOMY ITOBOJLY UMeJT Oece/1y ¢ OJTHIM U3 Jie-
HUHTPAJICKUX MpenoaBaTeseii, KoTopoMy HYKHO H3JIaraTh CTY/IeHTaM
3aMeHy [epeMEeHHBIX B JABoitHOM uHTerpaJse. Kak sro caenars? Byy4an
MaTeMATUKOM, HPEIo/aBaTe/lb He XOUeT HUKOTO HayBaTh. KMy CThIjI-
HO HA,/IyBaTh KOTO OBl TO HU OBLIO, B TOM YHCJIEe U CBOUX CTyaAeHTOB. OH
XO4YeT UM 9ITO-TO JOKaA3D6aAMD.

C apyroit CTOpOHBI, TPpeMeT JTOBOJIHHO CJIOXKEH — 3aMeHa, TlepeMeH-
HBIX B JBoiitHOM mHTerpaJse. llpeanmaratorcsa pasubie MeToibl. MoxKHO
MOCTETIeHHO 3aMeHATh IMepeMeHHbIe M0/l 3HAKOM HHTEeTPasa, MOJIb3YICh
dopmystoit 3amMenbl mepeMeHHol B mpocToM mHTerpase. [IpemcraBurh
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WHTErpaJjl Kak MOBTOPHBIN — BOT Takoil mpuém mperaraercs. 1 muo-
rue Japyrue. 3/1eCh, KAK MHE KayKeTcs, JefiCTByeT Takas MPUBBIYKA, KO-
TOpas uMeeTcs y IpodeCcCHOHATBHBIX MATEeMATUKOB — JOKA3b16a4Mb.

Ho Bejb, cOGCTBEHHO TOBOPSI, Y€MY MBI JOJIZKHBI HAYIUTH Oy/IyTIero
HHZKeHepa, Oyaytiero pu3nka, g y>K He TOBOPIo, Oyaytiero dpumrocoda?’
MpbI T0TKHBI HAYYUTH €0, TPeXK e BCero, moHnManuio. OH J0JI2KeH To-
HUMATh TpeaMeT. Mbl JOTKHBI, U 9TO, BEPOSTHO, IIABHOE, OTKA3ATHCS
OT U3JI0YKEHUs Beleil, ujan BooOIIe OT TAKOTO U3JI0KEHHsT, KOTOPOe Ha-
UM CTYJeHTaM He TMOHITHO. CTy/AeHTaM U IMKOJIHbHUKAM.

Briosine MaccoBbiM 00pa3oM CTYJIEHTaM ITPEIOIAI0OT BEIU, KOTOPhIX
onn He moHMMaroT. Hy kakast mosb3a B Tom, uto cryaeatT BTY3a oyaer
B KAKOM-TO CMBICJIE, JIOBOJIbHO YCJTOBHOM, KOHEYHO, I0KA3bIBATH (hOP-
MyJIy 3aMeHbI IlepeMeHHbIX B KparHom uaTerpase? Hy? He myurre jin
OyzeT, eci OH OyJIeT MOHUMATD 3TY (bopMmyny? XoTs Obl Ha HATISTHOM
ypoBHe?

Hy, nanpumep, MOXKHO Jin WJIM HEJIb3s BHAYaJle KaK-HUOY/ b 00'bsic-
HUTH CTY/JEHTaM, KaK BejeT ceds ILIONIA/Ib IIPU JUHEeITHOM mpeodpa-
3oBanuu’ Bor npocTto moasepraror jauHeitHoMy npeobOpaszoanuio. Kak
BeJIET cebst IO TPEYTOTBHUKA, MHOTOYTOJIBHUKA? DTO, BEPOSITHO,
MOZKHO O0BSICHUTH. MOKHO, BEPOSITHO, My O0ObSICHUTH, 9YTO B MAJIOM,
B I[VIAJIKOI CUTYyaIy MPUMEPHO TaK BeJET cebs IIONA/Ib U IPH HEeJTH-
HeitHOM TpeoOpasoBanuu. Tak 49TO TMOsABJIEHHE AKOOMAHA TIOM, 3HAKOM
HHTerpajga ero yxe He yamBuT. Ho, KOHEUHO, OH JO/KEH CHAJYaIa K
SIKOOUAHY MPUBBIKHYTh.

3decv 3anucv bviaa NPEPeaHa, No-8UIUMOMY OAL CMEHDL KACEMDBL C
naénkot. Bepoammo, 6 ympauennom @pazmenme peub waa, 6 “acm-
HOCMU, 0 MEOPEME 0 HEABHOT PYHKUULU.

... aKCUOMBI, KOTOPbI€ YCTaHABJIUBAIOT PAaBHOCUJIBHOCTH Pa3HbBIX ITO/I-
XOJIOB HY, CKaKeM, K 3a/IaHUIO [TOBEPXHOCTHU B IpocTpaHcTBe. IloBepx-
HOCTb B IIPOCTPAHCTBE MOXKET OBITH 3aJlaHa IMapaMeTPUUECKH TpeMs
ypPaBHEHUAMH, MOXKET OBITH 3aJaHa OJHUM YpaBHEHHEM — HEdBHO, U
MOKeT OBITb, HAKOHeIl, 3ajJaHa Kak rpacdux dyuknun. Bce satu Tpn
1OJAXO0ad 9KBUBAJICHTHDBI U 9KBUBAJICHTHOCTb YCTaHABJIMBACTCHA TeOpHefI
HESIBHBIX (DYHKIUIA.

K moemy yauBieHWIO, 9TO Maj0 KTO 3HAET, JlayKe U3 CTYIeHTOB-
MaTeMaTUKOB, TIOKA He BCTPEYAIOTCS C ITUM OCTPO, B JPYTUX 00JIACTSIX,
re 9To ucnoJib3yercs. Kypeol anaimnsa 3To pejako najaaraot. B yuedoHu-
KaX aHaJu3a s 3Toro He Bujiesl. CBA3b 9TOTO ABJIEHU C OTOOparKeHUsI-
MU u3Jaraercd B HeMHOruX Mectax. Ho moxket Ob1Th cTymenty BTV 3a
BCE 9TO MOYKHO M3JIOKUTH 0€3 TaK CKa3aTh OYKBOEJICTBA, TaK, YTOOLI OH
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9TO TOHSJI, B IPUMEPaX, KOTOPbIE MOHITHBI, OoJiee ob1ue (hopmMympoB-
k. OTHUM CJIOBOM, TIO-BUINMOMY, TOMIUMO HANBHO-AKCHOMATHIECKOTO
[I0J/IX0/Ia, O KOTOPOM $ T'OBOPHJI, HYzKHa erné 60JbInas cBoboa obpa-
MeHNs ¢ MaTepuagoM, KOTJa pedb UAET O MPENoJaBaHUd MaTeMAaTUKI
HEeMaTeMaTHKaM, a WHOU pa3 M MaTeMaTHKaM.

[To-BuammoMy, HAJIO BCIOMHUTH MPENOJABATENIO, KAK OH CaM BOC-
IPUHUMAT BCE 3TO, Koraa yuuacs. OOBIYHO MBI TaKHe BeIlH 3a0bIBAEM.
Bor g, nanpumep, Mory ckasarb 0 cebe, 4TO s COBCEM He IIOMHIO, KaK U
49TO s1 BOCHPpUHUMAJI B miKoje. MoxKeT ObITh, s HOMHHJI 3TO, KOIAa ObLI
CTYJEHTOM €IIé, TOTOM MOCTerneHHo 3a0bl1. MoxkeT ObITh, He0OX0IUMO
n3ydeHre TOTO BOMPOCA W HA TAKOM yPOBHE: HYKHO MPHUBJIEYh ydUa-
MUXCA K 9TOH JedTeTbHOCTH B U3BECTHOM CMBICJIE M HOCIYIIaTh, YTO
CKayKyT oHU. Be/lb MBI OOBITHO 3TUM 3aHUMAaeMCs HeJTOCTATOYHO.

B xauyecTBe mpuMepa s mpuBejy cieayiomiee. Brue BCIKoro comuenus,
CTY/IEHTHI, CJAYIIAIONINE TOT WU HHOI KYpPC, CTABAT MPENOIaBATETIO
ornenku. OHU HE CTABAT €My OIECHKY B 3a4€THYIO KHUZKKY, HO CTaBSIT,
u, DoJiee TOro, MMeeTCs HEKOTOpast yCTORYInBasi CPeHsIsl ONEHKA Ha, Ca-
MOM JleJle Y KazKJIOro mpemnojaBaress. Tak cka3arTh, peifiTUHT, Kak y
MaxXMaTUCTOB. B oT/imdme OT MaxMaTHOTO PEeHTHHTA, ITOT PEHTHHT He
nyoJIUKYyeTcs U Jazke Jiep:kutcs B cekpere. Oobrano. ¢ ne Oyy obcyx-
JIaTh BOIPOC O TOM, XOPOIIIO 9TO WU IJIOXO. ¢l Aymaro, KarKaplil caMm
3HAeT, XOPOIIO 3TO WM TI0X0. Ho, HeCOMHEHHO, YTO 37eCh TOMOIIH
CTYJAEHTOB OblL1a OBl HEOIleHHMA.

¢ mymaro, 9To UX MOMOIIL HEOTEHUMA U TIPU COCTABICHUU Kypca, MO
KOTOPOMY CTYJIeHTbl 00y4aroTcs. KoHeuHo, poucxouT cMeHa 1OKOJ1e-
HUI: OJHU CTYJEHTHI MOMOTYT HAM B 9TOM, & YYHUTH MbI IIOCJIE TOTO
Oyaem jipyrux cryjgentoB. Ho Tem He Menee, s JymMaio, 49To 3Ta Je-
ATEJBbHOCTH, KOTOPOW € TAKOW CaMOYBEPEHHOCTBHIO 3aHUMAIOTCA IIpe-
ojlaBaTe/ i, 0e3 IOMOIIU OOYYAIONUXCA HE MOXKET OBbITh YCIICIITHOM.
C yuammmucs HaJI0 KOHCYJIBTUPOBATHCS IO STUM BOIPOCAM B HEPBYIO
ovepe/ib.

Bor, He Tak 1aBHO y MeHd ObLIa BCTpeda C JEBOYKOi, KOTOpas yIUT-
¢ B CpefHell IMIKOJe W XKHUBET CO MHOR psamoM, coceaka. s Kak-To eé
npursiama/ B rocru. OHa npumnia KO MHE BedepoM u ckasaja: “Bor s
npuiiia, Bel MeHs 3BaJjiu, g NpUILIa. Y MeHs He MMojiydaercsd 3ajada.”
(Beceave)

Hy xopomo. Cran s cMOTpeTh, 9TO 3a 3ajada, U TPUIIET B yIKac.
Bo-nepBuix, pemuTh 3Ty 3a7a4y HEIb3s, HOTOMY YTO HEMOHATHO, YTO
TaM cIpalmBaeTcsd. 3ajada, Hy, TpogeCcCHOHATHLHO TOBOP, COCTABIEHA
6e3rpamorHo. /loragarbesd MOXKHO, 4ero xouer Bompomasirwii. Mur 10-
ragpiBaeMcd. Ho g ¢ ynuBiaenueM oOHAPYZKWII, YTO g TO JOTAIbIBAJICS,
a OHa BCE HMOHMMAJsIA ¢ caMoro Havasa. (Beceave) Droro masno: Korja



16 B. A. Poxiun

s HavaJl periaThb 3Ty 3aJa4y, BbISICHUIOCH, YTO OHA MPEKPACHO 3HAJA
BCEé TO, UTO s roBOpio. Eil 9TO BCE JaBHO M3BECTHO, TAK s MOJLYMaJl
cHavyasa. V3 manapHeilnero pa3roBopa BBISICHUIOCH, YTO OHA 9TOTO HIU-
vyero He monnMaer. OHa Bce 3T ¢10Ba 3HaeT. OKa3a10Ch, YTO ITUX CJIOB
COBEPIIEeHHO IOCTATOYHO /I perennd 3a1a4uu. V1 ona 3HaeT 3Tu ca0Ba.

Takoro pojia ONBIT COBEPIIEHHO HEOTIEHUM JIJIs TPEMOIABATEST U JJTs
JIUTL, COCTABILIONUX MporpaMmy. VimeiiTe B BULy, 4TO pedb UIAET O Mac-
coBom obOyuenuu. He 006 oOydenun jiereit, Koropbie cOOpaHbl B Cliely-
aJIM3MPOBAHHbBIE TTKOJIbI, KOTOPble MHOI'O CAMU CJIBIIIAJIN MaTeMaTHIe-
CKYIO pedb U CaMH T'OBOPST Ha MaTeMaTu4eckom si3bike. Her, 3To gern,
KOTOpbIe He 00yd4alTcss MareMaTnke MpodeccuoHaJIhbHO U He cobmpa-
0TCd €10 TPodecCHOHAIbHO 3aHUMAaThcdA. OHHM CJBINIAT BCE ITH CJIO-
Ba, OHH HAYYAIOTCAd WX MPOU3HOCUTH, HO MOHUMAHUE ITUX CJIOB Y HHUX
Kakoe-TO cTpanHoe. To Jim ero HeT coBceM, TO JII OHO KAKOe-TO CTPAH-
Hoe. Bo MHOrEX ciyuasx oOHApYKUBAETCS COBEPIIEHHO HEOXKUTAHHOEe
[HIOHUMAaHUE.

Bor HekoTopbie cjioBa, MaTeMaTHYeCKUEe TEPMUHBI, OKA3bIBACTCH, ITa
JIeBOYKa MOHMMaJa COBCeM He TakK Kak s. Hy, pasymeercsi, HaJi0 Obl
BBISICHUTH, KaK TTIOHMMAET 3THU CJI0BA €€ yUuTe/IbHUIA. B 3TOM, KOHEYHO,
BCE U JIeJIO.

[To3BosibTe MHE 0OpaTuTh Batre BHuMaHue emé Ha 0JIHy 0COOEHHOCTD
MPEeNoaBaHusd MATeMATHKH U BOCIHPUATHS 3TOTO MPENOJaBAHUA. DTa
0COOEHHOCTH 3aKTI0YAETCd B CIEAYIONEM. DTO — OOyYeHHe, TaK CKa-
3aTh, HOUTH YTO BOJIIEOCTBOM, OOYUEHNE OKKY/IBTHOE, eCJTH MOXKHO TaK
BbIPA3UTHCS.

Bor MHOro Jier Hazaji s BUJieJ NPOrpaMMy BCTYIHTE/IHHOTO IK3aMe-
Ha B BbIcIne yaeOHbIe 3aBejenns. [IporpamMma 3ta Oblia yTBepzKIeHa
U TOJITMCAHA BBHICOKMMU JIMIIAMU, W B TOW MporpamMMe s yBUJIEJ Ta-
KyI0 CTPAHHYIO Bellb: HAINCAHO, HY TaM pellleHNe YpaBHEHUil mepBoit
CTeNeHN C OJHUM HEW3BECTHLIM W /IBa THIA yPAaBHEHMUII,

ax = b, 910 omuH Tul, a aApyroi ax + b = 0. (Cmex)

9TO — pasHble TUIIbI, OKa3biBaeTcs! B uém jemo?

[Tonsts 910 MHE 1MOMOIVIA Jipyras jeBouka. VI3 pasrosopa c meit s
IOHSII, YTO BCe 4uCIa — mosoxkuresapusie. (Cmex) OTpunaresbHbIX
qHUCeJ He CYIIECTBYET, U, HA CAMOM Jiejie, OTPUIATEIHHOE YUCT0 — ITO
BOT YTO TaKOe. DTO MOJOKUTEIHHOE YUCTI0, TIePe]] KOTOPHIM JJIsT BCe0O-
mero 0603penns crout 3HaK munyc. (Cmex) Hy eciu tak, T0, KOHETHO,
9TO pa3Hble TUIBI ypaBHeHuit. Beab ecin b mepenectu u3 oHON JacTn
PABEHCTBA B JPYTYIO, TAK 3HAK U3MEHUTCH, & HYKHO, YTOD IUCIa OBLIN
noJsioxkuTenbubie! Bor a monoxkuTenbHo, b mo0KATETbHO — SICHO, UTO,
JAefCTBUTEJIbHO, B TUIlA YPABHEHU.
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Kax ke mpou3ornio, 9To B mporpammy 310 nonaso? Hy 3ro momnasio
U3 MMKOJbHON TTporpaMMbl. BbII0 Takoe TpeboBaHue BBHICTABIEHO, YTOO
IPOTPAMMBbI BCTYIHTETbHBIX 9K3aMEHOB HEe OTJIHYATIUCH OT MIKOJIbHOM
nporpaMMbl. A TO 9TO 3T0 Takoe Oyaer? Kak ke ciaBaTh Takoii 9K3a-
Men? Hy BOT 1 n3 MIKOJTBHBIX TPOTPAMM 3TO MEPEKOYEBAIO B ITPOrPAM-
MBI BCTYIUTEJIbHBIX IK3aMEHOB.

A kak ke 3TO momano B MKOAbHYIO mporpammy? Hy, gcHo kak.
[IIko/ibHBIE TTPOrPAMMBI COCTABJISIIOTCS CHEIUAJIACTAME 10 PO/ IaBa-
HUIO MAaTeMaTHKH, KOTOPbIe 3HAIOT, KaK MPEroaBaTh MAaTEeMATHKY, U
TOBOPSIT, 9TO MPENoIaBaTh €€ Ha/I0 BOT Tak. Hy OHM 3HAIOT, Kak Ipe-
M0/IaBAaTh MATEeMATHKY, HO OHU, HABEPHO, B CAMOM Jejie JYyMAIoT, UTO
BCe IHCJIA HOTOKUTETbHBL. ( Ootcusaenue)

Koneuno, HIKaKoOil yauTe b — HY, MOZKET OBITH €CTh TaKHe, HO OObIU-
HBIl yIUTETh B KJIacce He TOBOPUT, UTO BCE YUCIIA MOJTOKUTETbHBI. JTO
He HAIMCAHO B y4eOHHKe, KaK Ke OH 9TO0 Oyaer roBoputh?! Ho oH Tak
aymaer! U ecjin on Tak jymaert, To Tak ke OyayT JlyMaTh €ro yYeHUKH.
Kak 310 um nepegaércesa? 910, KOHEYHO, HHTEPECHBIH BOIPOC, HO ITO
COBEPIEHHO HECOMHEHHO.

[Tormmanue mpeaMeTa yantesieMm nepegaércs yaamummcs. [lonnvanue
mpeaMeTa JIEKTOpOM Tepenaéres caymarenasm. OHO mepeaaéTcst TamH-
CTBEHHBIMH MYTdIMH, HO OYeHb HaIeKHO. Il 3T0 Haj0 MMeTh B BUIY.
Hukaxkoe BHerrHee obOydenne mpemnoiaBaTess, HOUKAKOe MPaBUJIbHOE H3-
JIOZKeHne B yueOHUKe, ITPOrpaMMe He MOMOYKeT JIeTy, eCU YIUTeTb Y-
MaeT WHade.

Yuaure/ib, NpernosaBaTeb — 3TO B 9TOM CMBIC/IE IEHTPaJIbHAs, Pe-
mamotias durypa. 7 xody eiié pa3 MOBTOPUTH, YTO COBEPIIEHHO He
BEPIO B TO, 9TO MOYKHO KaK-TO M3MEHUTH WJIM YJIYUIIATH MPENo1aBa-
HUe, yIydInasi IporpaMMbl, YIeOHUKH, HO He 3aTParuBasi Kak CJIe/IyeT
IIOArOTOBKY Y4HTeJIeH.

CytecTByIOT, TpaB/a, MeTObI TIEPETOATOTOBKHU, BCEBO3MOZKHOE YCO-
BepIeHcTBOBaHue u Tak jgajee. Hackonbko ounm 3¢dpdexkruBuni? ¢ e
UMeIO Ha TOT CUET (haKTUIECKUX JAHHBIX. VIMeo TOTbKO TUIHBI OTIBIT
cOOCTBEHHDBIN 1 OIBIT MOUX JApy3eit. VI TyT s j10/17KeH BbICKA3aTh BECh-
Ma Mpadubiit nporuos. [lo Moum cBeeHUsIM, EPEIIOATOTOBKA, JAOOJI-
HUTE/IbHAS MOJITOTOBKA, JINIL, W3Y4YaBIINX MATEMATUKY B BBICIIIEM y4Ie0-
HOM 3aBe€JIEHUHU, T1€/[aTOTHIECKOM HHCTHTYTE, MEePEeroArOTOBKA TaKUX
JINI[ HU K 9eMy He MPUBOIUT. ECU 3a TOJBI CTYIeHYECTBA OHU HUIe-
My He HAYUYHUJIHUCh, eCJIH 32 JIOJTHe TOIbI MOCIeYIONEro IpernoJaBaHus
OHHU YMYJIPHJTHCD,. . . 1 60I0Ch CKa3aTh 3a0BITh — 3TO OY/ET JIyUIlle, eCIu
OHU YMYIPUJIHCH,. . . HY, XOPOIIIO, 3a0bITh TO, YeMy OHU TaM HayIUIUCD,
TO, KOHEYHO, JOMOJTHUTETbHAS MOATOTOBKA MOYKET TTPUBECTU TOJTHKO K
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BHEIMIHUM U3MEHCEHUAM: OHU HPUBBIKHYT K HOBBIM CJIOBaM, OHU ITPUBbIK-
HYT K HOBBIM ME€TOAWKaM, HO, B CYH[HOCTHU, 3TO HUIETO HE U3MEHUT.

Mue kazkeTcs, 9TO MacCOBOe PeNo/aBaHne MaTeMAaTHKH MOZKET ObITh
VJIYUIIEHO TOJIBKO OJHUM IIYTEM. DTO MeJJIeHHBI, JIUTeJIbHBII, TPY/I-
HBIl TyTh, HO, MOXKET OBITH, OH BO3MOXKEH. DTOT MYTh COCTOUT B TOM,
YTO JIOJPKHA OBITH MOCTEMEHHO PACIINPEHa MOATOTOBKA KBATHMUITIDO-
BAHHBIX MPEMOIABATEeIH.

JIojieit, obJ1a1aI0mmuX J0CTATOYHBIMU CIIOCOOHOCTSIMHU JIJIst 9TOIO, CO-
BepIlleHHo JlocTaTouHo. K coxkajienuio, ux kak cJjejayer we ydar. Hy, mo
MNOHATHBIM IPpUYIUHAM: YIUTH HEKOMY.

B mnpexxnue Bpemena, KOrja IpenojaBaTe/ii MaTeMaTUKN JIjIs TO-
[IAITHUX CPEJHUX IIKOJI BCe OBLIN BBIITYCKHUKAME YHUBEPCHTETA (9TO
OBLIO JABHO, MIKOJIA He GbLIA MACCOBOI) TMOJI0XKeHne ObLIO0 Jrydre. Ml
YACTO CJIBITIINM, YATaeM, YTO BOT PAHbIIE MPENoIaBATe TN MAaTeMATUKI
obLtn yurre. OHU JIydIe 3HATU MpeIMeT W JIydllle TpernogaBaan. 71
He 3HAIO, IIPaBJia TO WJIU HET, HO eCcJIM 9TO IIPaBja, TO IT0 0e3 COMHe-
HUS O0'bSICHSIETCS T€M, YTO TOTJ/Ia ITH CaMble IPeroiaBaresin 00y Yaauch
HE B IeJarOrMYeCKUX UHCTUTYTaX, a B HeMHo2ux yHuBepcurTerax. Te-
nepb OHU O6yanOTCH, KakK IIpaBUJIO, B IeJarort4eCKnuxX MHCTUTYTaX U
BO MH02UX YHUBEPCUTETAX.

Hy a 6b1 HE XOTeJ1, 9TOOBI 3Ta JEKIHs OCTABUIA TAKOe MPAIHOe BOC-
nomuHanue o cebe. ¢l X049y ckazaTh U HEUTO ONTHMUCTUIECKOE MO/ KO-
Herl. ¢l ymMaro, 9To ecJid HyKHO CTO JIeT JIJI TOTO, YTOOBI MOATOTOBUTH
MOCTETIeHHO KOHIEHTPUIECKHU TOCTATOYHOE KOJTHIECTBO KBATHMUITIDO-
BaHHBIX lIpenojasareseil u, Ha pajoCTb ILIKOJe, CPeJHell U BbICLIEH,
Xopoliee o0ydeHne MaTeMaTuKe, eCcjn CTa JIeT JIJIS 9TOr0 JI0CTATOYHO,
10 310 X0portno. (Ocusaenue)



