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JIGKHI/IH O IIp€nogaBaHNN MaTEMaTUKN
HEMaTEMaTNKaM

B. A. Poxaun

3aMEYATCILHBIN MATEMATHK, U3BECTHEIN 61arogapsa CBOUM OCHOBOIIO-
JarapoumM paboTaM B TEOPUY IUHAMUYECKUX CUCTEM U TOIOJOIMH, K BOC-
TMATABIIAN PAJ TEPBOKIACCHBIX MATEeMATUKOB — Baagumup A6pamoBmd
Poxmua (1919-1984) — Gpin GecTAIUM JIEKTOPOM U MHOIO Pa3MBILLIAT
Ha npobaeMamu mpenoaaBaHusa MareMaTuku. O 1HO BpeMs OH PYKOBO U
MaTeMaTUIeCKUM JEeKTOPUeM A yuauTeaen na marmexe JIT'Y. Ero co6-
CTBEHHLIU IIeJaroruIeCKull OILIT OBLI OOIMMPEH U PA3HOOOPAa3eH: OH mpe-
monaBan Bo BTY 3e, 3areMm B meqarornyeckux MHCTATYTAX, U, B TEYEHUE
mocnexuaux 20 get xkw3nw, B Jlennnrpanckom 'ocymzapcrBennom YHuBep-
curete. Ilogpobroctu cMm. B kuure B. A. Poxiun. «M36pannnie paGoTHL
Bocnomuuanusa.s M.: MITHMO, 1999.

Huxe my6aukyoTca PpparMeHTH OJHOU W3 MOCACTHUX JEKIUU
B. A. Poxiuna. Jra Jeknusa cocrosanack 20 noabpsa 1981 roga ma sacena-
uuu Jlenmnarpazackoro Maremarudeckoro Obmecrsa. [lybaukammsa ocHo-
BaHA Ha MATHUTO(MOHHOU 3aMKUCU, KOTOPAasd ObLIa HETaBHO pacHimppOBa-
HA W IOOATOTOBJEHA K ImedaTu B pesyabrare ycuauu A. M. Bepuiuka,
O. fA. Bupo, B. A. Jludpmuna u C. B. Pribuna. K coxanenuio, Hadam0 Jek-
1 — npuMepHo 15 munyT — yrpadeno. B Hem Baagmvup A6pamoBuy
pacckasaj, B 9aCTHOCTH, O CBOEM OIBITE MIPENOIaBAHNS CTYIeHTaM-HEMar
TeMaTuKaM B By3ax Apxaurenscka, Usanoso u Komovunr B8 1950-¢ romsI.

A. M. Bepuuk

...B mkoae geTAM, €CTECTBEHHO, HE M3JAral0T CEePhE3HBIX NOKA3ATEILCTB,
HO UM JaroTca Gopmyanposku. Hanpumep, ux ydar geanth 1pobb HA APOOH.
NwmeeTca npasmio, koTopoe popMmyaupyeTca — GHOPMYIUPOBKY OHU TOMXKHEI
3HATD.

OmHaxapl A IPUCYTCTBOBAI Ha TOKIANE OJHOTO METOAUCTA, KOTOPLIA

O00BACHAT, KaK YINTL AeTeN AeIUTH Apo0b Ha APOOh.

O= pacckasai, 9To IpaBWwiIO OBLIO CPOPMYJIAPOBAHO, TIOCTE UETO OH MPO-

pelran s feTeu B KadecTBe MPUMEPOB HECKOIBKO 33,13 TAKOT'O POIa. 3aTeM
nopemaJn IIpuMepsl 1€Tr, a IIOTOM UM 6I:IJIa JaHa KOHTPOJBbHaA IMNCbMEHHAA
pa6ota. 1 B 5ToN KOHTPOALHON MUCHLMEHHON Pa0oTe MOUTH BCE CACTAIN OTHY
TUnuIHyo omuoKy. OHM, B HEKOTOPHIX CIy4YadX, W BCe B OJHUX U TeX XKe,

MaTemaTn4eckoe npoceeyenue, cep. 3, oin. 8, 2004(21-36)
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[IOYEMY-TO HE IEPEBOPATUBAIN APOOH, a IMPOCTO MEPEMHOXKAIN — B HEKOTO-
PHIX CIy€YasdX CHAYAIA IIEPEBOPATUBAIN, & B IPYrUX — HET.

B 4ém meno?

W meToaucT OOBACHWI, ITO AHAIN3 MOKA3aJ NpuiuHy ommnbku. [lpumanma
OIMOKY 3AKIIOYAIACH B TOM, 9TO B IPUMEPAX, KOTOPHIE IPEIATAIUCEH NeTAM
IO KOHTDOJLHOU, BTOpad Apolb Bcerga Oblia mpaBuibHadg. leTw m ycpommm
13 3THUX IPUMEPOB, KaK HAJ0 AeHCTBOBATL. 1aK OHU U JEUCTBOBAJM.

TaxuM 06pa3oM, TPaBUWIO, KOTOpOe OBLIO CHAYAIa CHOPMYJIUPOBAHO DTUM
IpenojaBaTeleM, BOBCe He OLLTO (POPMYIXPOBKOM, KOTOPYIO NETH TOMKHLI
OBLIU TIOHATH U KOTOPOU OHU JOJXKHBI OBLTM PYKOBOACTBOBATHCA. DTO MPABUIO
OBLIO TPOUKTOBAHO AeTAM. [lomaraeTcs IUKTOBATH MPABMIO — U OHO OBLIO
[IPOAUKTOBAHO.

To 06¢TOATEIBLCTBO, 9TO JETH B DTOM BO3PACTE JOMKHBI HAY IUTHCA TOHU-
MOMb TPABUIO U TMOIB30BATHCA DTOU POPMYIUPOBKOH, 4 BOBCE HE IPUMEPAMU,
KOTOpPLIE MM OBLIN HOKA3AHLI, — 3TO0 0HCTOATEILCTBO COBEPUIEHHO YCKOIb3-
HYJO OT DTOr0 METOAUCTA W OTO BCEX APYTHUX, MPUCYTCTBOBABIINX HA, €0
JEKITUN.

MHe mpeacTaBIAeTCA 3MIOBPETHLIM 3a0MyXKIEHHEM TO, ITO CPa3y IOCTe
GOPMYIUPOBKHU [AIOTCA TpUMEPHI. MHE KaXkKeTCs COBEPIIEHHO HECOMHEHHBIM,
9TO JETU JOMKHBI CAMU, PYKOBOJACTBYACH JAHHBIM MPABUAIOM, TPOCYUTHIBATH
repBEe TpUMephbl. KOHeHo, OHY JOMKHLI TPHOOPECTH HABLIKA U TAJILIIE Ie-
JATH 3TO ABTOMATUYECKH, HO IeHHEnee 06CTOATEILCTRBO, YTO eTH HA, TPU-
Mepe MOT'YT HAYYUTHCA U JAOIKHBI HAY YATHCA MOHUMATE (POPMYIUPOBKY, ObI-
JIO YIIYVIIEHO.

IJTo He YacTHBIU caydand. Ha camom gere To, 9T0 s ceddac pacckasand, —
5TO OCHOBHBEIE IPUHIINITHE METOAUKH HIpenoaasannia. OHu 06IepacipocTpaHe-
meLY)

B mamre Bpemsa MOXHO OKOHYUTD CPEJHION HIKOAY U HE PEUIUTE, B T€UCTBH-
TeILHOCTH, HA OJHON MATEMATHYIECKON 3a0a4n. [1atoTca MabaonLl, IPUMEPLL,
[IOApaXas KOTOPHIM AETHU U CIPABIAIOTCA CO CBOMMU IIKOJIHLHBIME 0OI3AHHO-
CTAMU.

Korga ma mepBoM Kypce CTyIeHTaM, I3 1 IacTO He TOJLKO Ha, IEPBOM Kyp-
ce, Ha YIOPaXHEHUAX MPEIIaraloTcsa 3a1a4u, TOHAOIIONAUTE — YTO JIeJA0T
crynenThl. Hy, KOHEYHO, S HE TOBOPIO O CTYJEHTAX MATMEXA.

Y MeHA pyroH mpeaMeT — MPENogaBaHue MaTEeMATHKNA HEMATEMATAKAM.
Ho y Menss Takou ombIT, 9TO B T'pPyINe CTYJAEHIECKOU, HEMATEMATUICCKON,
MPEIIOKEHHBIE 3a0a4u pemanT 2—3 4denoBeka. OcTalbHble CHIAT W XKIYT.

UBepoaTHo, B yTPadeHHOM HAYAIBHOM (BPATMEHTE JEKIUH POXIMH COBOPHI O 3I0Bpe-
HOCTU OOIIETPUHATHIX TMPUHIUATOB METOAUKYA MPEMOJaBAHAA MAaTEMATUKU. K COXaIEHUIO,
COXPAHWIOCH JWIIb KPUTHUKA IPUHIUAINA, COMMTACHO KOTOPOMY KaXKJOe IMPABUIO HAIJEXKWUT,
HEMEJICHHO TIOCJIE €ro (POPMYIUPOBKYU, WLIIOCTPUPOBATH MIPUMEPAMU €r0 UCIOIb30BAHUA. —
IIpumevanue O. . Bupo



Ilpenogapanme MaTeMaTHKH HEMATEMATHKAM 23

Onwu, co6CTBEHHO, HE 3HAIOT, Yero OT HUX XOTAT. OHM XKAYT, ITO 334343
OygeT pelleHa Ha AOCKE, WA 9TO UM CKAXKYT, KAK PEIIATbh TaKre 331a<u.
OHI/I HE IIPOABJIAT MHUOWATUABBI, UM BOOGIHG COBEPIICHHO HEIIPUBBIYHA CaMa
[IOCTAHOBKA, BOIIPOCA.

Bens eciu BBI ckaxeTe 5TUM MOJOILIM JIOAAM, ITO OHH JOJKHLI TOUTH B
Maras3viH " B alITE€KYy, 1 9TO MEPEPHIB B allITCKE TOI' 1a-TO, & B Mara3vHe Toraa-
TO, OHU BBIOEPYT MPABMILHBIA TOPAJOK MOCEIIEHNS MATA3UHA U AITEKN U HE
MOUAYT B alTeKy BO BpeMi nepepbiBa. Hy, KOHewHO, BeAKMe OLIBAIOT CIyIaH.
(Oxcusaenue.)

3anadn, KOTOPBIE TPEIAraloTCsa CTYISHTAM Ha 3aHATHAX, TOPA3I0 TIPOIIE
BTOV 338~ PO AmTeKy u Marasui. QOIHAKO AeTAM U B TOJOBY HE IPUXOTUT
IPUHUMATLCA 33 UX pemtenue. M meTaMm, m TakuM geTaM, KOTOPBIM yxe 17—
18 meT. Bor »T0 yauBuTeabHOE ABICHWE, KOHEYHO XK€, ABISIETCI CJASICTBUEM
CaMOT0 IIPENoJaBaHUA MATEMATUKU.

[Togo6uniM xe 06pa3oM, VIUBUTEILHLIM ABIAETCA 00NN YPOBEHD MO3HA-
HUU B OOJACTH TOYHHIX HAYK, HE TOABKO MATEMATUKU, CPEAU B3POCIOTO Ha-
CEeNeHUsA, CPEJN JI0MeH, KOTOPBIE JaBHO YXe He y9IaTCA, 10 KPAWHEU Mepe, B
mrkosie wau B BY 3e, u cauTaroTca J10A6MU 06Pa30BaAHHBIMA.

Ecau B Bo3bMeTE mucATENEN, MYy3BIKAHTOB, AaKTEPOB, PEXKUCCEPOB, OYEHD
MHOTMX Bpaden (A yxke HE TOBOPIO O APYTUX NPEACTABATENAX I'yMAHUTAPHBIX
CHIENUATBHOCTEN ), BBL OOHAPYXKUTE COBEPIIEHHO yAUBUTEILHBIC BEIIN.

OHu ¢ TOPAOCTHIO TOBOPAT W MHUIIYT, 9TO HE CUIBHBI B MATEMATUKE WU
Pusuke. OHM PACCKA3BLIBAIOT 006 DTOM C HEKOTOPOU YCMEIIKOU, W, B OOIIEM,
HE JeJar0T OOABIIOro pasanyns. [103BonbTe MHE TAKOU HECKOABKO Y TPUPOBAH-
HBIT 0G0POT PEtU: A HAX BCE HTO — KAKaA-TO 00JACTh TEXHUKY, (PUIUKA —
€CTh 9TO-TO HE OYEeHb BBICOKOE, HE OYEHDb TOCTOWHOE YBAXKEHUA, HO, BO BCAKOM
clydae, He9TO TaKOe, 9TO AOJXKHO UM CIyXUTh.

C BpataMu, KOHETHO, 1eJ0 TOCTemeHHO MeHaeTca. Certac mpemnoaioT Ma-
TEMATHUKY U puiocodam, U IPEICTABUTENLIM APYTUX I'YMAHUTAPHBIX CIEIA-
adbHOCTeR. OTHAKO MPENOMAIOT BCE [0 TOMY XK€ CaMOMY MIabJI0HY, COBEPIICH-
HO He J00MBaACh KAKOro OBbI TO HU OBLIO IOHWMAHUA WIN IPOHUKHOBEHUI B
mpenMer.

Eciay BBl BHUMATEIBHO MOYUTAETE UHTEPECHBIE, MHOU Pa3, CTATHUA IPE]-
CTa,BI/ITeJIefI T'YMAHUTAPHBIX CHeHI/IaJIbHOCTefI, BbI 3aMECTUTE, 9TO OHU OYCHDL
J06AT TOAB30BATHCA 060POTAMEI PEYU, 3ANMCTBOBAHHBIME U3 (PU3UKHU 1 MATe-
MaTUKK. JTO MOJHO, COBPEMEHHO, HO, O y®ac, 4To ouu numyT! [Topasurens-
HO, 9TO OHM HE€ OYCHb IPEeJACTABJIAOT (36687 9TO TAaKOE€ MHOXUTECIDb U NEeJINTEC/b,
9TO TAKOE€ CTEleHb, YTO TAKOE OTPULATENbHOE U MOTOXKUTENbHOE dncio. Ha-
IpUMep, MOXHO BCTPETUTD TAKYIO (PPa3y, 9TO UMEETCA HEITO OTPUIATETHHOE
M IOTOMY DTO He HOJb, a Geckonednocts?! (Cmer).

S He mpeyBeamyuuBaio, s MOT OBl MPUBECTU HECKOABKO MECT, TJI€ TaKOe
MOXHO TPOYATATH. JTO BCE HAMUCAHO W3BECTHBIMU JIOIBMHM C TDOMKHUME
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uvenamu. Hamucamo B razeTax. YTo-TO OHU 3ATOMHIIA U3 KyPCa HAYATLHON
IIKOJEI ¥ IOYEeMY-TO AYMAIOT, ITO OHU 3AIOMHWIN IPABIILHO.

Yro xe co BceM TUM jJeaaTh! DTO TPYAHBIU BOIPOC.

A He Bepio B TO, wTo npobieMy MOBBIMIEHWA yPOBHSI 00pa3oBaHus — 00-
IEr0, MACCOBOTO — B OOIACTH TOYHBIX HAYK (M MATEMATHKW, B YACTHOCTH)
MOXHO PEIIUThL OBLICTPO. DTO TPyAHAA 3a1a¥a, KOTOpas TpebyeT OrpOMHBIX
YCWINHN W BPEMEHHU.

Bosuukaer eme oauna BONpOC. A MOXHO JU ¥ HYXHO JU 3Ty 33439y pe-
maTh! Bce obpasoBammble o0mecTBa 10 HETABHErO BpeMeHHU Obuir 06paso-
BAHHBIME T'yMaHUTAPHO. B mcTopum denoBetecTBa emre HE ObLIO 00IIECTBA,
KOTOpOe OBLI0 6BI MAacCCOBBIM 00pa3oM 00pa30BaHO B OOJACTH TOYHBIX HAYK.

Kiraccudeckoe o6pa3oBanue B 06pa3soBaHHBIX CIOAX OOIIECTBA B CBOE BpE-
MA OBLIO PACIPOCTPAHEHHBIM, YPE3BBLIYANHO PacnpocTpaHeHHsiM. Ho TovurbIe
CKOJIBKO-HIOYIb HAYKN CKOIBKO-HUOYb CePBE3HBIM 00pa3oM He OBLTH JOCTO-
AnzeM 00pa30BaAHHON YACTHU OOIIECTBa HUKOTIA.

MHOI‘I/Ie COBPEMEHHBIC Pa3BUBAOUIMECA CTPaHblI UMEIT 6OJIBIHyIO NCTO-
pHUIo, YXOAAUIYIO B TUIyOb BEKOB U JaXe ThICAYeneTun. MHOIME U3 HUX UMEIOT
CBOIO MHTEIUTEHINIO, HO DTO UHTELIUTCHIUA OIATh Xe TyManuTapaasa. OHu
YPE3BBIYANHO OXOTHO M3YYAIOT I'YyMAHUTAPHBIE HAYKW, HO TOYHBIE HAYKU HE
OY€Hb OXOTHO. He OY€Hb OXOTHO W HE€ OYCHbL YCIICHIHO.

SaKaHIMBAA DTU TPEABAPUTEALHBIE 3aMEYAHUA, A XOIy CKa3aTh, ITO HA
caMOM Jejle HUKTO He 3HAeT, Hy U 4, KOHEYHO, He 3HAI0, K IeMy IPUBEIO OFL,
MAaCCOBO€e Cepbe3Hoe 00ydeHne MaTeMaThKe M TOYHBIM HayKaM, — YJIyJIIIIIO
OBI DTO MOJOXKEHUE, WX YXYIUIWIO, 9T0 YAy YIIUIOCH Obl, 9TO YXYAIUUIOCH. S
DTOro He 3HAI0, KaK He 3HaeT HUKTO. Takoro ombriTa HeT. TeM He MeHee MBI
T0YIEMY-TO K STOﬁ oean CTpEeMUMCA. MI:I cTrapaeMcCs. KaK—TO MbI UTHTYUTUBHO
9yBCTBYEM, 9TO 3TO OyJeT XOPOIIo, eCAW HAIIW AeTW W BHyku OyayT mpuob-
HIEHBI K JOTUIECKON KYILTYPe, K MATEeMATUYIECKON KyILTYPE, €CIu OHA Gy Ay T
JyHIle TOHNMATL TOYHBIE HAYKH.

Odenb MOXeT OGbITH, 9TO DTO NPUBEAET K HEBUJAHHOMY HEPEBOPOTY, K
HEeBUJAHHBIM Pe3yJbTaTaM, — KTO 3HaeT. Ho, Tak unru nHatte, 10 3TOro JajJeKo.

Obpamasich K 60omee y3KOMY MpeqMeTy CBOEHU JEKIIWHU, A TOMKEH CKA3ATh,
410 06ydeHne MaTeMaTUKE MATEMATUKOB — JeJ0 O€CKOHeYHO bosee Jerkoe,
IeM 06yquHe MaTEMATUKC HEMATEMATUKOB.

B xourie koHIOB, ¢ 6y IyIIUMI MAaTEMATUKAMU MBI PA3TrOBAPUBAEM TIECTHO.
BoT ecTb Hayka, u 5TOU HayKe, KOTOPYIO 3HAEM MBI, MBI CTAPAEMCA 00y 4nThH
6yrllyHH/IX MaTEMATUKOB. Ka.K 6131 MBI HA 6LIJII/I HUCKYCHBI UV HEMCKYCHBI B [€J1e
ITEHUA JEKIUH W BeJCHUA YIPAXHEHUN, MBI, 3HAA TPEAMET, CIIOCOOHLI MHTE-
peCyIomuMCA II04AM CBOU 3HAHUA IepeaaThb. Ho kak OBITH ¢ TeMH, KOTOpPHIE
HEe WHTEPECYIOTCA U AYMAIOT, 9TO He CIIOCOOHBI, WIN TAK TOBOPAT.

OdeHb 9aCTO 3TO TOBOPAT JMIOAW, KOTOPBIE MPOCTO MOTPA3IU, TAK CKa-
34Th, ¢ METCTBA B WHTENICKTYAJILHOU JEHUA. DT UHTELICKTYAIbHAIL JCHL —
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IPE3BLIYANHO PACTPOCTPAHEHHOE ABICHNE, THOU Pa3 HTO YAAETCA OBLICTPO BLHI-
sacHuTh. [loroBOprB HEZOATO C YEJOBEKOM, YTBEDKAAOUINM, UTO y HET'O HET
HUKAKUX MATEMATHIECKUX CIIOCOOHOCTEN, YTO OH OECKOHEYHO JAJEK OT BCETO
9TOro, 00HAPYKUBACIIb, ITO OH IPEKPACHO HOHI BCE, ITO BBl EMY CKa3aJIu.

Taxum 06pas3oM, BOIIPOC O CIOCOOHOCTAX B 3TOU 00IACTH — CAOXKHLIA BO-
MpPOC, U HE HATO YXK TAK MPIMO U IPOCTO JOBEPATH JIO[AM, KOTOPBIE MOBOPAT,
9TO y HAX HET CKIOHHOCTY K DTUM OONACTAM, Y HAX, BUJUTE JU, IyMAHUTAD-
HLIA HHTEPEC.

O6pamaich cCOGCTBEHHO K MPENOJABAHAID MATEMATUKN HEMATEMATUKAM,
S TOJKEH, TIPEXK JI€ BCET0, OOBACHUTE, KOT'O S HA3BIBAK HEMaTeMaTUKOM. bec-
TMOJIE3HO OOCYXKIATh DTOT BOIPOC BOOOIE. Sl TpoCTO CKaxXy, KOTO I UMEK B
BUY BOT CEUtac, roBops 00 »ToM mpeameTe. S umero B Bugy oOyyenue maTe-
MaTHUKe JIO €U, KOTOPbIE He COOUPAIOTCA MATEMATAKON 3AHUMATHC, KOTOPHIE
U3YTAIOT €€ JUGO NI TMPUAKMATHBIX TeTer, Au60 TOTOMY, ITO MPOABIAIOT K
mer HempodeCCUOHAILHLIA UHTEPEC.

Hy, uaTepec oToT, KOHEYHO, 00MErYaeT KAK-TO 3a4a4y ITPEIOaaBaTels.
OdeHb 9acTO 3TOr0 MHTEPECA HET, & eCTh oTBpatteHune. CKOIBKO yTOaHO UMe-
eTCA Cermdac KATeropuu o0ytalomnxca, KOTOPhE 00A33aHBI YTO-TO YUUTHL B
00JaCTH TOYHHIX HAYK, HO HE TPOABIAIOT K >TOMYy WHTEpeca. Tem He meHee,
OHU JOJKHBI CIABATH DK3aMeHbl 1 mpodee. Kak ObITh ¢ orumu aoasmu! Kak
OBITE C JIObME, KOTOPEIE IPOABIAIOT UHTEPEC K MATEMATHUKE, HO 06y Iat0TCs
IO TIPOrpaMMaM, O KOTOPBIM HAYYUTHLCSI Hedb3A! VMeeTcs MHOTO MaTema-
TUYECKIMX IPOrpaMM Aud crygertos BTY 3082 camoro pasHoro cogepxanus,
caMoro pasHoro obbema.

OHAKO 9aCTO ¥ IPOTPAMMEL, M COOTBETCTBYIONINE YIeOHUKN HE ABIAIOTCSI
CAMOCTOATEIBLHBIMY, 8 MPEACTABIAIOT COG0U TPOCTO UCHOPICHHBIE KYPCHI, 110
KOTOPBIM TOTOBAT MATEMATUKOB. BCE TOT Xe MOPAJOK WM3J0XKEHUsA, BCE Te
XKe Tpeentbl, Ta Xe IPOUW3BOAHAA, TOT XK€ UHTErpaj, Te XKe KPUBBIE BTOPOT O
mopAAKa, U TaK jAajee, 1 TOMY HOA0OHOe.

Wanoxenue BegeTcsa B TOM Xe TMOPAJAKE, HO MeHee TMOHATHO. Her Hae-
KAMWUX TOKA3ATEALCTB, KOTOPHIE MO3BOJAUIN OBl MOHATL CYyTh fgera. Her au-
TEPATYPHOrO TAJAHTA Y aBTOPOB y4IeOHWKOB. BCE 3TO CKYYHO, HEIOHATHO.
Xopoto, ecau JeKTOP CMOXET 3aUHTEPECOBATL CTYAEHTOB U 9TO-TO UM 00b-
SCHUTB, TAK CKAa3aTh, 33 PAMKAMEA HAUCAHHOTO.

ITO MOMOXKEHUE BeIIed ABIACTCA COBEPIUIEHHO MACCOBLIM, M HE TOJBKO B
HAIllE CTPAHE OHO TAKOBO, KAK A TOBOPHWI. JTO ABIEHUE BIOJHE MEX TyHA-
pomuoe. W, kak MHE KaXeTcs, CyTh [eaa 371ech B caepyoriem. llo-Buaumo-
MYy, BHICIINE TeXHWYeCKue ydeOHBIE 3aBeeHUA, NeIATOTNYECKNe UHCTUTY THI
7 CpegHHEe IIKOABI TpeGyIoT COBEPIIEHHO OCOOBIX KypCOB MaTeMaTuku. [l
KaX /IO KaTeropuu 00y9aomuxca (A0CTaTOIHO GOMBIION, KOHETHO) HyXKEH,

2)A66peBmaTypa BTY3 o3nadaer BbICIIEE TEXHUIECKOE yIeGHOE 3aBeEeHUE.
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MO-BUAUMOMY, CBOU Kypc. M BOBce He TOT, IO KOTOPOMY YUAT MATEMATHUKE
MAaTEMATHKOB.

[napubm geekT >TUX KypCoB, TIABHAS MPUINHA, UX HEYCIIEXOB, KAK MHE
KaXeTCsd, 3aKAI0TIACTCA B CICAYIOMICM. HI/IKTO "3 KPYIIHbBIX MAaTCMAaTUKOB HU-
KOT[a HEe 3aHUMAJCA COCTABICHUEM KYypPCa MATEMATHUKU [ HEMATEMATUKOB.
Cenvac s TOBOPIO yXKe HE O CPEIHEN IIKOJIE, & O BBICHIEW, W UMEI B BUIY
CAeMYIOIee.

BoT ofbitHo, mepea TeM, Kak u3naraTh gudepeHmar-Hoe U MHTErPAThb-
HOE UCHYUCICHUE, CTYAeHTAM MPEnoIaloT TEOPHUIo Mpeaeos. Temeps u B cpen-
HEU mKoJe TO Xe camoe. TaMm Toxe npenogaioT npegeasl. Mexay Tem, u 9T0
SAPKUU TPUMEDP UMEIOIIET OCA MOJOXKEHUA BEIEH, TPeAeTbl — 3TO caMasd TPY/I-
Had 9FACTh Kypca Mad MOHUMAHUA W, ITO CAMOE MHTEPECHOE, — COBEPIICHHO
menyxHuag. I nuddepeHnmaibHoe UCIUCICHNE, N WHTEIPATHLHOE UCIUCICHUE,
1, BOOOIIE, BCIO KIACCHYECKYIO MATEMATHUKY, 5 YKE HE POBOPIO O MATEMATHKE
KOHEYTHOU, TPEKPACHO MOXHO M3IOXUTHL 0e3 mpenenos. boxee Toro, omm Tam
COBEPIIEHHO HE HYXHBI. DTO COBEPIIEHHO 9y XEPOIHOE ABICHUE, Ty KEPO THBIN
MpeaMeT, KOTOPBIN ObLT BHECEH B 5Ty 0OJACTD JIOABMHI, CTPEMUBIIMMUCT 000-
CHOBAMb AHAINS.

Mexay TeMm, nieab obocrosarnus Bo BTY 3e, koHeuHO, HE AOCTHUTAETCA, U
JaXxe He CTABUTCA. YKe U3 DTOrO IPUMEPA, BUIHO, 9TO DTU KYPChI COBEPIIEH-
HO HE TPOAYMAHBI W TMPOCTO MPEACTABIIIOT COOON YXYIIIEHHLIE BAPUAHTHI
YHUBEPCATETCKUX KYPCOB.

Cenvac s OGBACHIO CBOIO MBICIH, OTHOCALLIYIOCS K TpefesaM, 9yTh GoJee
o ApoOHO.

BoT xorga s yumics B mKOJZe (BO3MOXHO 5TO W CEAYAC TaK), MHE O0D-
ACHAMW, 9ITO TaKOe ILIOMAAL Kpyra. MHe roBopuin, TO ILIOMALL KPyra —
I9TO mpeaena HeKI/H‘/JI7 " 1OTOM YTO-TO NIUCAJU, TOBOPUJAA, U ITOJYIdJIU KAKYIO-TO
dopMyay mia mwioma i Kpyra. Tpyamo ObLIO TOHATD, 9TO TaM PACCKA3LIBAIY,
a KOrjla s CTAT MATEMATHKOM, TO MHE CTAJ0 COBEPUICHHO ACHO, TIOYEMY DTO
OBLIO TPYAHO MOHATE — TOTOMY 9TO BCE DTO CINIOUTHOW B3J0D.

HukTo m3 ofyvaBmmxca BMECTE CO MHOIO HE COMHEBAJICSA B TOM, ITO OH
3HAET, ITO TAKOE ILIOMAAL Kpyra. Ckopee HaM OBLTO CTPAHHO, ITO I KPyTa,
OIIPEIEISAETCA IWIOWA AL, HO IOYEMY-TO OHA He ONPEeNAeT s M IPYrux hu-
ryp. Ham 6bw10 cTpaHHO TO, 9TO IIOWAns KPyra, KOTOPas HaM COBEPIIEHHO
MOHATHA, ONPENENACTCA HAM Yepe3 KaKue-TO MPEAeabl, KOTOPHIE HAM COBEp-
IIEHHO HEMOHATHBL. HaMm 6bLIO CTPaHHO, KOHEYHO ke (M BCeM NeTAM CTPAHHO,
KOTOPBIE HEMHOXEIKO 06 DTOM Pa3MBIILIAINA ), 9TO KAKUE-TO TEOPEMBI O TIPe-
JIeaax HyXKHBI I TOTO, ITOOLI YCTAHOBATEH COBCEM SCHBIE U MPOCTHIE BEIH,
B KOTOPBIX MBI HE COMHEBAIUCE.

Hy, a maa dero xe B0ooOIE ompemeriTh IOMALb KPYyra U JOKA3LIBATH,
410 oHa paBHa mTR?? IloueMy He 06BABUTL IPOCTO, UTO ILIOMA b KPYTa €CTh,
no onpegerenuio, TR2, kakas pasmuma? [lo-BuguMOMy, PasHUIA B TOM, Aei-
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CTBUTEILHO Cephbe3Hasd PA3HUIIA, ITO IIOMA L0 06JataeT He OOUH KPYT, ITO
oMb — 3TO 00Iee INOHATHE, ITO IUIOMIAAL ONpefeleHa [MIA IIIPOKOI'O
kaacca GUryp, oHa obIanaeT BCEM W3BECTHBIME CBOUCTBAMU, KOTOPHIMU U
IOJAB3YIOTCA U KOTOPBIC ACAAIOT ILIOMIAAb IIOHATUCM ITOJC3HBIM.

Taxum 06pa3oM, OTHOIIEHNE MIKOILHOTO KYPCa K HOHATHIO ILIOMA AN OLLIO
Torga (a, MOXeT OBITh, I CEMIAC BO MHOTUX CIydagX OCTAETCA) COBEPIIEHHO
JOUKWM.

Ho takoBo xe m oTHOIIEeHuWe B mpenogasanmn MaTemMaTuku Bo BTY3e u
K MHTErpajaM, u K IIPOU3BOAHOM, U K 00BEMYy, U K Macce, U K ILIOTHOCTH,
n K 3apany, 1 K MOMEHTY WHEPIIUU W, BOO6IH€7 KO BCEM MaTEMATHUYICCKHUM
u PUBATIECKUM BEAUINHAM TAKOTO AnpdepeHnuaIbHOT0 WIN THTET PATLHOT O

XapakTepa.
C TOYKM 3pEHUS YENOBEKA, KOTOPBIA HE ABIAETCA MPOPECCHOHATBEHBIM Ma-
TEMATUKOM, BEIIW HTH CYIIECTBYIOT, OHA HE TPeOyIOT OmpEeNeJeHUA — OHU

TpeOyIOT BLIYUCICHUA, U OHM JOJXKHBI OBLITH TOTOBHI A TpUMeHeHu#. BoT
TO, 9TO HYXHO.

Touke 3peHusa, ¢ KOTOPOU UX HYXKHO ONPEIEIATh, HE MECTO B TAKOM Ipe-
DOABAHNAN — II0 KPAUHEen Mepe, IeJ0BEeKY, KOTOPHIN He COMHEBAETCA B CyIIle-
CTBOBAHUY IUIOMAMA Y BCeX (PUTYP U B CBOUCTBAX ILIOMIA Y, TAKOMY IEJOBEKY
HE HYXHO ONpPEeJeNATh IWomans. HyXHO m3ydaTh ee CBOUCTBA, HYKHO Ha-
YIUTH €10 BTY IIOMA b BEIHIUCAATh.

CoBeplIeHHO TO X€ OTHOCUTCA U K APYTUM MATEMATAYIECKUM TOHATHUAM.
Hy BoT, BO3bMUTE MOHATHE MHTErpaJa. f xoTea 661 M0 >TOMY TOBOIY 331aTh
OJIMH BOMPOC UCTOPUIECKOTO xapakTepa. Ckaxure, Apxumesn BAage] TIOHA-
TueM wHTerpaaa uin Het?! Ha 5ToT cueT cyimecTByoT pasubie Muenud. O gHu
roBopaAT: Baagen. [Ipyrue roBopar: He Baagen. Sl Boickaxy cBoe COOCTBEHHOE
MueHue. S mymaro, 9T0 Apxumesn, BeAMGAUIIAA MATEMATUK, BO3MOXHO, BCEX
BpEMeEH, He BAAJeN HOHATUEM UHTerpaaa. U BoT modeMy s Tak AyMaro.

ApxvmMen MHOTOKPATHO, U MHOTUMHU DPABAATHBIMA CIOCOOAMY BBIHCILLI
uHTErpaa oT 2 Mexay HyleM u eguumiei. OH BBIMHCIAT €ro, KOIJa 33HK-
MaJICA TIOMATBI0 YIACTKA IIOCKOCTH, OTPAHUYIEHHOTO OTPE3KAMHA MPAMBIX U
nyron napaboasl. OH BEIYMUCIAT 3TOT UHTErPAJ, KOT I8 BEIYUCIAT 00HEM Mapa,
¥ BO MHOTHX JAPYruX CIydasx. Kax e pa3 oH yrnoTpeOass 0coObIe TPUEMBI,
OYeHb OCTPOYMHBIE, PeHuaIbHbe. HO, TO-BUAMMOMY, OH HE 3HAJ, 9TO 3TO BCE
OMHO U TO Xe. XO0Ts, HABEPHOE, IyBCTBOBA.

[Ipuduna >TOro COBEPIIEHHO MOHATHA. |'PEKU He Bia ey MOHATHEM Iei-
cTBATEALHOTO dncaa. O6beM U WIOWA b ObUIN IS HUX COBEPIIEHHO PA3HBIMEI
CYUIHOCTAME, T€OMETPUIECKAME CYIIHOCTAMEI, KOTOPHIE OHU HE CPABHUBAJMU.
Hampumep, 2 + 22, Takoe BbIpaKeHHe, KOTOPOE MOXKHO HAIMCATH, BHI3BAIO
O0w1 mpoTecT. YemoBek, 0O6pa30BAHHBIA MO-APEBHETPEYECKH, CKA3ad ObI, 9TO
T ¥ ? HEKAK He BO3MOXHO CKIAJBIBATL. DTO BCE PABHO, UTO CKIAJBIBATD
JUHUY ¢ WIOCKUMU purypamMu. A MBI CKAALBIBaeM. Y HAC €CTh wmcia. U BoT
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UCJOBLIM MOHATHEM UHTErpaaa Apxumes, mo-BUAUMOMY, He Baagel. Kcau 6wl
OH UM BJaje], TO OH, BHE BCAKOTI'O COMHEHUA, He BLIMUCAAL Obl OOUH U TOT XKe
WHTErpaj MHOT'O pa3.

C apyrou cTOpoHBI, ApxXuMes OCTABUI HAM METO] UCUYEPITBLIBAHUSI, KOTO-
PBIN, TO-BUAUMOMY, KaK HEIB3A 60Iee TOAXOANT IS MPENoIaBAHUA MATEMA-
TUKU HEMATEMATHKAM. B CHIy 5TOro MeTOa, BMECTO BCEH TEOPUH MPEIeIoB,
HYX€H OAWH equHCTBeHHBN dakT. f ero chopmyrupyro. DakT 3TOT OUeHb
rvecaoxed. OH COCTONT B TOM, 9TO Gl HEOTPUIATETHEHOE TUCIO MEHBIIE JH0-
60T'0 MOIOKUTENTHHOTO TUCIA, TO DTO HYIb. [loBTOpSI0, eciu HeoTpUIIATEILHOE
9HCJAO0 MeHBIIE JI000T0 MOT0XUTEJNLHOI'0 HHUCAA, TO 9TO HYIb.

@DaxT 5TOT, KOHETIHO, HETPYAHO A0Ka3aTh. Ho, MoxeT OLITL, ero He HYX-
HO ¥ MOKA3BIBATH. Ilocae TOro, Kak BBl 3HAKOMBI C 9TUM (JPAKTOM, BEI MOXKETE
Ha €r'0 OCHOBE MOKAa3bIBATH BCE PABEHCTBA, KOTOPHIE BCTPedaroTca B audde-
PEHINAJLHOM ¥ MHTEIPAJLHOM HMCUNCICHIN U UX IPUMEHEHUAX U, Booblle, BO
BCEM aHAJIU3e, — IPU YCIOBUHU, UITO BHI HEe 3aHUMAETECh TeOpEMaMU CYIIe-
CTBOBAHWUS.

Beur e mokaswiBaeTe cymecTBOBaHMA. UMEHHO [ JOKA3ATEILCTBA CyIIe-
CTBOBAHWSA W CYIIECTBYET TEOPUA IPETENOB.

Ecan BaM He HYXHO MOKA3BLIBATH CYNIECTBOBAHWE IUIONIAV, TO TEOPUSI
TIpeAesnoB He HYXHA B DTOM Bompoce. Kcau BaM He HYXKHO TOKAa3bIBATL CYIIIe-
CTBOBAHNE MHTEIDAJa, TO TEOPUd IPeAe]OB He HyXHA — UM TakK gajnee. Hcaum
BAM HYXHO TOJBKO BBIYKCJIATH, TO BBl MOXeTe 000UTHCH 6e3 Teopuu mpe-
JenoB. JTo cpasy peraeT aud@epeHnInaIbHOE U MHTErPATBHOE UCIUCIECHUE
OeckoHEeTHO HOee TPOCTHIM.

[IEPEPLIB]

S roeopun o Teopum npenenos. llovemy 5Ta Teopus BBIBBIBAET Y MeEHS
TaKOe XKEJIAHWE CTOAb KPYTO ¢ HEU PACIPABUTHCA, U3THATH €€ U3 Kypca Ma-
TEeMATUKHA U1 HEMATEMATUKOB?!

A He X014y ckazaTh, 9TO €e HEOOXOAMMO OTOBCIOAY M3THATH, HET. 1 XOUy
CKa3aTh TOJBKO cremyiomee. Teopus mpeaemoB B HACTOSIIEE BPEMA CIYXKHUT
HE CPEICTBOM BBECTU OCHOBHBIE MOHATHA AHAIU3A, 8 OYEHBb BLICOKUM U TPYI-
HO TIPEOJOJUMBIM MOPOTOM, YePe3 KOTOPBIM HYXHO MepedpaThbCs AIs TOTO,
9TOOBI ITO-HUOY b TTOHATD.

U nopor aror — coeepirenno guinaui! OH, KaK TPABWIO, HEPEOJIOIUM
IS CTYIEHTOB-HEMATEMATHKOB U ABIAETCA COBEPIIEHHO JUIITHIM.

[TosBombTe A mpuBEAy TpuUMEp, KOTOPLIA 3TO MpogeMoHcTpupyer. H B
KadecTBe mpuMepa Mor Obl B3ATh AuddPepeHInaTbHOe UCIUCAEHNE WIN WH-
TerpaapHoe. S BosdbMy Gonee TPOCTOU CIyYal, WiM, Jy9ile CKA3aTh, IPE.-
MeT, 0 KOTOpPOM OBICTpee MOXHO pacCKa3aTh, — WHTETPAJLHOE WCUKC-
JeHue.
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Bor gonxHBI OOBACHUTL HAYMUHAIONIAM, ITO Takoe WHTerpan. KoHedHo,
BBl MOXE€TE HAYATh, U DTO, BEPOATHO, IPABUILHO, MPOCTO C ILIOMIALNA, KAK
5T0 OOBITHO JENAOT.

A uTo MemaeT BaM 0GBABATL UHTETPAIOM CaMy HTY LIOmAAL! Bean Hu-
KTO W3 BalllUX CAYIIATENEN HE COMHEBAETCA B CYIIECTBOBAHUK TUIOMAU. Bam
IPUILIOCE OB TOTPATUTH MHOI'O BPEMEHH HA TO, IYTOOLI 3aCTABUTH BAIIWX
CAYUIATEICH B 3TOM CYIIECTBOBAHUU YCOMHUTLCA.

Konewno, umes B cBoeM PACIIOPIKEHUN TLUIOIIA b, BBI O9€HD JET'’KO MOXETe
TOCTPOUTH WHTErPATbHBIE CYMMBI. BBI CKaXkeTe CBOMM CAYHMIATEAAM, ITO Y
IIOMAIY UMEIOTCA OOIIen3BeCTHRIE CBOUCTBA. S BaM WX Ha30BY.

> Ecam ogma ¢purypa cogepXKuTca B IPYTOU, TO TIOMATL TEPBOR (GUTYPHI
He TIPEBOCXOMUT IUIOMIA TN BTOPOU. TPYIHO HE COTTACUTBCA C TUM, U BCE
€ BAaMH COTVIACATCA.

> BBl MOXeTe CKa3aTh, ITO eCIU BLI CKIALIBaETe, COCTABIAETE, ABE Du-
rypsl 6€3 o0muX BHYTPEHHUX TOYEK, TO WX TLIOMAAV CKIAABIBAIOTCA, 1
€ DTUM COTVIACATCA.

> Bor ckaxeTe, 9TO IWIOHIAAL HE MEHAETCH, €CAU (PUTYypa TEPEMEIaeTCsa
KaK TBepJoe TeJo 1o miockoctn. M ¢ aTuM cormacsaTes.

> W HaKOHeI, BBI CKaXeTe, ITO ILIOMAIb eIWHUIHOTO KBaJApaTa pPaBHA
eJIMHULIE.

IOTH YeTHIPEe CBOUCTBA, KAK XOPOIIO M3BECTHO, OJHO3HAYTHO OMPEIEIIIOT
IWIOINATh HA IUPOKoM Kaacce ¢uryp. Ha kiracce Bcex KBaApupyeMbIx q)ﬂryp.3)

IOTH XK€ CBOUCTBA, B IyTh-9yTh U3MEHEHHOM BHUE, OJHO3HATHO OIpee-
JAIOT WHTErPAJI HA MUPOKOM Kiacce pyHKuu. Takum 06pa3zomM, BB MOXeETE,
HavaB C INIOIIa AW, OIIPEACHAU T MHTEIrPDAJ €ro0 CBOI‘/)ICTBH,MI/I7 B KOTOPBIX HUKTO
HE COMHEBAETCS, TIOCKOILKY Pedh AT O TLIOIAIH.

B |I[a,JII:)HeI‘/)IIHeM BBI 3aMe€vaeTe, 9TO €CJU Bbl NOCTPOUTE s TaK Ha3bIBAac-
MOU KPUBOAMHENHON TPAIENNN, KOTOPAd ONpeneldeTca rpadpukoM QpyHKInn,
HVKHZE ¥ BEDXHUE PUMAHOBCKUE CYMMBI (a €ClIM XOTUTe, U 1e0erOBCKUe CyM-
MBI — HUKAKOU PA3HUILL!), TO MHTEPECYOIAA BAC IIIOMA AL Oy €T 3aKI09YEeHA,
MEeX Y STUME ABYMA BCIOMOTATEILHLIME ILIOMAIAMA. DTO TPAMO CIEAYeT 13
TOrO, 9TO i CKA3aJ. BHI mummTe TO caMoe HEPABEHCTBO, KOTOPOEe OOBITHO M-
IyT B KypCaX MHTETPAJbHOT'O UCIUCACHUA: HUXHAA CYMMa HE IIPEBOCXOAUT
MHTErpaja, a HTErpaji He TPeBOCXOAUT BepxHen cyMMbl. O IHUM CJIOBOM, WH-
Terpal eCTh TO €IUHCTBEHHOE TUCIO, KOTOPOEe 3AKIIOTEHO MEXAYy HUKHUMU
" BEPXHVUMU CYyMMAaMMU.

3)Om. craToio B. A. Poxuuna uowads u 06b6m B KHATE «OHIUKIOMEANA DIEMEHTAPHON
MaTeMaTuKN, KHAra naras — leomerpmsa» c. 7-89. M.: Hayka, 1966.



30 B. A. Poxaun

Beé sTo ma a3bike mromanen, BOOJHE OUYEBUIHO, HE BHI3BIBAET HUKAKOTO
COMHEHU, JEeTKO YCBAMBACTCA. BMecTe ¢ TeM, 9TO JAeT CIOCOO BHLIYUCICHUA
miomagerd. Hu 0 kakux npegenax Her peun. Kcam BaM HyXHO J0Ka3aThb pa-
BEHCTBO KaKOQ-HI/I6y,Hb — MEX Ay ABYM:A UHTETr'DaJIaMU WIN DPABECHCTBO KaKOI'O-
HUOY AL 9IMCIa KAKOMY-HUOYIb MHTErPATY — TO IPOCTO 3aMedaeTe, ITO 06a
TUCaa, paBEHCTBO KOTOPBIX Bbl XOTUTE NOKA3aTh, 3aKJIYCHBI MEX Ty HUXHN-
MM CyMMaM®, ¢ OJHOW CTOPOHBI, U BEPXHUMU CyMMAaMH, ¢ APYTOU CTOPOHHI.
CaenoBaTenbHO, OHM PABHBL, TOTOMY 9UTO PA3HOCTHL MEXAY TEMH U APYTUMHA,
IpU HAIJIEXKANEM BHIOOpE MOAPA3AETICeHUsA, MOXET OBITH CAEIaHA MEHbBIIEN
JIIO6OI‘O IIOJOXKUTEJIBHOI'O YUCJIA. A OHa HeOTpuuaTeJIbHA. SHa‘II/IT 29TO HOJb.

Bompoc 0 ToM, KaK 3TO TEXHUYECKU OCYIIECTBAACTCA B KAXIOM OTIEMb-
HOM CJIytae, He BOSHUKAET. Bes sTa Texunka umeercsa. OHa mopo6HO OMucaHa,
BO BCEX O6I:;ILIHBIX KypcaX, TOIBKO TaM BCé IOCTABJCHO C HOI' HA I'OJIOBY.

COBepHIeHHO TAaK XK€ Bbl MOXETEC OIIPDCACANUTD U NIPOU3BOAHYIO HECKOJBKM-
Mu criocobamu. Komedno, 6ygeT ayHie, ecay BbI HAUYHETE ¢ HATVIATHOTO TTPH-
Mepa. CkaxeM, ¢ KacaTeIbHOU WIK CO CKOPOCTH, KAK 3TO 00LITHO geraioT. Ho
HUKAKOU HYX/HI B TEOPUHU MPENENOB 3[€Ch HET. JTO HE 3HAYUT, 9TO Bl HE
CMOXeTe T03%e, KOTa BBl MOXKEIALTE WA €CIU TPOTPAMMa 3TOTO TeUCTBHU-
TEIBHO PA3YMHBIM 00pa3oM TpefyeT U JUlA, KOTOPBIX BBI 00y9IaeTe, MOJKHEL
|I[eIk/,IC‘TBI/ITeJII)HO NO3HAKOMUTBHCA C IIOHATHUEM IIpejieiia, 9TO HE 3HAYUT, ITO BBI
HE MOXETE TOTOM OOBACHUTDL, UTO, B AEUCTBATEILHOCTH, TIPOU3BOAHAL €CTh
TAKOU-TO M TAKOU-TO Tpefen. Ho mepBoHAYaIbHO 9TO COBEPIIEHHO HE HYXHO,
a I MHOTHX KATeropui 00y9aoluxcsa DTO U BOOOIIE He HYXHO.

OmHUM CTOBOM, S MPEMIOKMI OB CIEIYIOIIANA TOAX0M K MOHATHAM AHAIA3A,
KOTOPBIN 5 YCIOBHO HA30BY HAUBHO-AKCUOMAMUNECKUM. DTOT TOAXOT COCTO-
AT B TOM, 9YTO BBl HA CAMOM JeJ€ OIpeAeNseTe NHTEPECYIOIMINe BAC TOHATHSI
AKCUOMAMH.

Hampumep, B cIytdae HHTErpaia 3TO BOT KAKAE AKCUOMEL.

WuTerpal mOCTOAHHOM — 3TO MPOU3BEAEHUE DTOU MOCTOAHHOUW Ha, [JIU-
HY WHTEPBAJAA WHTErPUPOBaHUA. KOHEIHO, 2Ta AKCUOMA, HE TOABATCA MTPOCTO
Tak. CHavana BBl HOTOBOPUTE O Iomanu. Beé sTo 6ymer moarorosiacHo. Ho
BOT BaM aKCHOMa HOMEp O[UH.

Axcuoma HOMED ABa: ecau 0aHA PYHKIUS HE TPEBOCXOAUT APYTOU 1O 3HA-
YEHUIO B KAXKAOU TOYKE, TO MHTErPaJd MepBOU PYyHKIIUA HE TPEBOCXOIUT WH-
TerpaJga BTOPOMU.

W TperTbs akcmoma: ecim BbI MHTErpupyeTe (PyHKIUWIO MO TPOMEXKYTKY,
KOTOprI;JI COCTABJIEH M3 NBYX MCHBIINX IIPDOMEXYTKOB, TO COOTBeTCTByIOIHI/Iﬁ
HHTErPaJ PABEH CyMMe ABYX APYTUX UHTETPAIOB, PACTPOCTPAHEHHBIX HA HTU
MPOMEXYTKH.

Ot1o u Bcé! TpyaHO mpUIyMaTh MEeHee CIOXHBIN moax01. Koneuno, B mpu-
MEHEHWN K TLIOMAAN TaKWe BEIM MOXHO TOBOPUTH CPas3y — K IUIOMIATA BCE
TMPUBLIKIN, B MPUMEHEHUN K WHTErPAJAM — HECKOJALKO TO3XKe, HO Ha OCHO-
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BAHUU BTUX CBOUCTB BEIWKOJIETTHO BLIMACAAIOTCA BCE MHTErPAILI. B TeUCTBHU-
TEAILHOCTH, BO BCEX yUYeOHUKAX OHM MMEHHO HA OCHOBAHUU 3TUX CBOUCTB W
BBIIUCAAOTCA.

BOJIee TOr'o, CXeMbL HpI/IMeHeHI/II';I IIOHATHUA MHTEI'DaJa B €CTECTBCHHBIX HA-
yKaX M B CAMOUW MATEMATHKE HEOOBIMAMHO YIPOIIAloTca. Kcam BBI XoTuTe,
HAIIPUMED, T0KA3aTh, 9YTO HEKUU 00'BEM €CTh TAKOU-TO WHTETPAJ, TO BbI IIPO-
cTo ybexaeTech B TOM, 9TO BBINOJTHEHBI 3TU TPH CBOUCTBA. B pesyabrare
BaM HUTETO He HATO AOKA3LIBATL. 1aK KaK e[UHCTBEHHOCTH Y BAC €CTh, 00D-
€M OKa3bIBAETCSA MHTErPAJIOM, U CPa3y MOIydaeTcs g Hero ¢gopmynaa, 6yab
TO 06BEM TeJ BpalneHusa, Oyap TO 0OBEMBI B IPYTUX CHTYAITUAX.

To xe OTHOCHTCA K CTATUIECKUM MOMEHTAM, BLITUCICHUAM IEHTPOB Ti-
KeCcTU, MOMEeHTAM WHepINHU, A3 ¥ Boodlle K JIOOLIM MeXaHWdeCKNUM, (Pu3u-
YEeCKUM ¥ I'€OMETPUICCKNM BCIWMYIMHAM. HHKaKOEI HYXIbI B KAKUX 6I:I TO HU
OBLIO MPEENbHBIX IMEPEX0Aax u BOOOIIE BO BCEM TOM [IMHHOM Y 33HYIHOM
M3M0XKEHUU, KOTOPHIM HATOTHEHBI BTY30BCKYE YICOHUKY, HUKAKON HEOOXO0 M-
MOCTH B 3TOM HET.

Pasymeercs, s npuBoxy npumepnl. Ix M0oxHO 66110 OBI TPUBECTH OYECHD
muoro. Hy a eciu TOBOpUTE O geie cephbe3HO, TO, KOHEYHO, HATO NMPU3HATD,
aro Kypc marematuku nia BTY3a npocto ve coctaBmren. OH HE coCTaBIeH
HE B TOM CMBICJ€, 9TO HET IIPOTrpaMM WJIHU ITO HET y‘le6HI/IKOB — €CThb 1Ipo-
TpaMMBI, ecTh yiueOHuKu. [log KypcoMm 1 moHMMAIO HEUTO APYTroe.

YTo6b1 He OBLLIO HEAOPAZYMEHNH, A CKAXKY B ABYX CIOBAX, KAK i MOHIMAIO
DTO BBIPAXKEHWE: COCTABUTEL Kypc. lIpeacrasbre cebe TekcT. Konewuno, 6omee
[IVHHBIN, 9€M TEKCT TPOrPAMMEBIL, HO 060/Mee KOPOTKUHU, €M TEKCT yIeOHUKA.
TekcT, 13 KOTOPOTO KBATNPUIMPOBAHHBIN TEJOBEK MOXKET TOUHO Y3HATD, ITO
7 KaK m3JaraThb BO BCEX NeTaJddX.

Takou TekcT BOBce He 0b6a3aTenbHO OyaeT mocTymneH obygaroummMces. OH
JOMXKeH OBITL gocTymer obydarommM. K coxanennio, ecim OLI TAKOW TEKCT
OBLT COCTABJEH A CPETHUX IIKOJI, OH He OBLT Ob1 focTyneH oby4atomuM. Ho,
TaKOW TEKCT, HAIIMCAHHBIN UJIN MIPOCTO COACPXKAIMUUCA B I'OJIOBE, BOT 3TO —
COCTaBJICHHLIA KyPC.

Tak BOT g X0y CKa3aTh, ITO COCTABIEHHOTO KyPCa MaTEMATUKH, B TAKOM
BOT JyX€, 0 KOTOPOM i T'OBOPIO, IIOKa He cymecTByer. Konedno, ecTh MHOTO
BO3MOXHBIX BAPHAHTOB B 3TOM IIIaHE, M A HAAEIOCh, YTO TaKWe KypCHl OyayT
COCTABJIEHDI, U IO HUM OyAyT HAIUCAHLI YVIeOHUKHU.

Te HemHOTHE CIOBA, KOTOPhIE OLLIM CKa3aHBI 00 WHTErPATLHOM UCUUCTE-
HUM, KOHEYHO, OTHOCATCSA HE TOJIHKO K HeMy. Sl Aymar, 9TO maxe u CTy-
JEeHTAM-MATEeMATHKAM YHUBEPCUTETA COBCEM HE TOBPEAUA OBl CEMECTPOBLIA
MPEIBAPUTEILHBIN KyPC AHAIN3A, B KOTOPOM ObLIN GBI BBEIEHBI OCHOBHEIE TIO-
HATUSA HE C, TAK CKA3aTh, OYKBOEICKOW TOYKU 3PEHUA, 4 DTU TMOHATUS OBLTA
OBI OTIMCAHBI TIO CYMIECTBY, ¢ MEPCIEKTUBON TPUMEHEHUHT, ¢ U3JOXKEHUEM T'eO-
MeTPUIeCKOrO U (PU3UIECKOT'O CMBICIA U ¢ HEOT DAHUYIEHHLIM MATEPHAATIOM /A
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yupaxuenuu. [Tocae TOTo, Kak 3T0 CACTAHO, MOXKHO MTPUCTYIATD, 11 MATEMA-
TUKOB, YK€ K CUCTEMATHIECKOMY ¥ TIIATEILHO COCTABICHHOMY U3J0XKEHUIO.

Takue ONBITHI 9ACTUYHO MPOBOAWIUCE. S He 3HAI0, KAK OGCTOUT a0 Ce-
9aC BOT y HAC, CKAXKEM, Ha MATEMATUKO-MEeXaHnIeCKOM dakyabrere B JleHun-
rpajie B 5TOM OTHOIEHUH. [leraquch Ju Takue Bely y HAC, MHE HEM3BECTHO.

Mue mpeacTaBiafeTCsS, 9TO U NPU TPOQPECCHOHATHEHOM OO0YYEHUM TAKOU
HAWMBHO-aKCUOMATUYIECKUN METO/]] B Ha4YajJe MOT Obl OKa3aThCA MOAE3HBIM. BO
BCAKOM CIy9ae, MHE KaXeTCA, ITO OH COBEPUIEHHO HeOOX0IUM mpu 00y IeHnn
MAaTEMATAKE HEMATEMATUKOB.

Ckaxy HECKOJIBKO CJI0B 0 60JI€€ BO3BBINIEHHBIX JACTAX KYPCa MATEMATHKHN.
Hy, ckaxeMm, CTygeHTaAM-HEMATEMATAKAM U3JIATAIOT BEIb W HE TOJLKO AUd-
epeHnmaIbHOe ¥ NHTErPAIbHOE UCTUCICHUA U He TOJBKO PAIBL, CKaxKeM. UM
M3JATAI0T, HAPUMED, KPUBOIMHENHBIE MHTETDAJIBI, UM M3JATal0T MHTETPAIBI
[0 MMOBEPXHOCTAM, 3aMEHY MMEPEMEHHBIX B KPATHBIX MHTErPAJAX U TAK JAJIEe
u TOMy moxoOHOe.

OTO BEIU yXKe TEXHUIECKU HE OYEHb MPUATHBIE, OHU MOTYT MPEeACTa-
BIATH U3BECTHBIE TPYIHOCTH ¥ TexHUYecKu. Kak 6brTh ¢ Humu? Ty T, KOHEYHO,
He BCEra 000U IENTLCA HAMBHO-AKCUOMATHIECKAM METOAOM. Ty T pUX0 AuTCs
UATU HA KOMIIPOMUCCHL.

CoBceM HEIABHO A M0 TOLOGHOMY TIOBOY UMen Geceny ¢ OJHUM U3 JEHUH-
TPaCKUX TPEMOAABATEIEN, KOTOPOMY HYXHO U3JATATH CTYACHTAM 3aMEHY
mepeMeHHBIX B ABOMHOM mHTerpade. Kak sto caenats? Bymy«um maremaTu-
KOM, TPETNoAaBaATeNb He XO4YeT HUKOrO HAAYBaThb. KMy CTBIIHO HAAYyBATH KO-
ro 6bl TO HE OBLIO, B TOM 9KCIE W CBOMX CTYAeHTOB. OH XO4YeT UM UTO-TO
dokazvieama.

C mpyrom CTOPOHBI, MPEAMET NOBOJBLHO CJIOXKEH — 3aMEHa TePEMEHHBIX
B ABOUHOM wHTerpane. [Ipeararaiorcs pasabie MeTOABL. MOXHO TOCTEEHHO
3aMEHATL MEPEMEHHBIE IO 3HAKOM WHTErPAJIa, MOIL3YACH (POPMYJIOn 3aMe-
HBI IEPEMEHHON B TPOCTOM mHTerpase. l[IpeacTaBuTh mHTErpad Kak MOBTOP-
HBI — BOT TAaKOW HpueM npepiaraeTca. VI muHorue apyrue. 31echk, KAaK MHE
KaXeTCs, JeUCTBYeT TaKad MPUBBLIYKA, KOTOPAd UMEETCA Y MPOdeCcCuOHATh-
HBEIX MATEMATHUKOB, — J0KaA3bI6aMb.

Ho Beas, co6cTBEHHO TOBOPS, YeMY MBI JOJXKHBI HAYIUTEH Oy IYIIErO WHXKE-
HEpA, Oy Ayinero pusuKa, 1 YK He roBopio — Oy ayuiero gpuiocoda? Mbr 1oax-
HBI HAYIUTH €70, IpeXAe Bcero, nonnManno. OH J0IXKeH TOHUMATE IPEIMET.
MbI IOMXHBI, ¥ 3TO, BEPOATHO, TJIABHOE, OTKA3ATHCA OT TAKOTO W3JI0XKEHUS
Belller, KOTOPOE HAIKMM CTyAeHTaM He MOHATHO. CTyAeHTaM U IIKOJIBHUKAM.

Brosme MaccoBeIM 06pa3zoM CTYAEHTAM IPENOAAI0T BEIIN, KOTOPLIX OHU HE
moruMaioT. Hy xakas moassa B ToM, uTo cTygeHT BTY 3a 6yaer B kakoM-TO
CMBICHE, TOBOJBHO YCJIOBHOM, KOHEYHO, HOKA3BIBATH (POPMYIy 3aMeHBI Iepe-
MEHHBLIX B KpaTHOM uHTerpaie? He aywme au Gyger, ecan ou Gy1eT TOHAMATH
o1y popmyay? XoTa ObI HA HAINIAIHOM ypOBHE?
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Hy, mampumep, MOXHO JM WIKM HEAL3A BHAtMAJE KaK-HUOYIb OOBACHUTD
CTyZeHTaM, KaK BeleT ceOd ILIOMALL IpHU JUHEMHOM mpeobpasoBauuu’! Bor
MPOCTO MOABEPraOT JUHEMHOMY TTpeoOpasoBanuio. Kak BegeT cebs IIOMalb
TPEYTOMBHUKS, MHOTOYTOJIBHUKA! DTO, BEPOSTHO, MOXKHO OOBACHATL. MOX-
HO, BEPOATHO, OOLACHATE, ITO B MAJOM, B [IAJKON CATYAIINN IPUMEPHO TAaK
BegeT cebd ILIOMAAL U IIPU HEAMHEWMHOM IIpeobpasoBaHuu. Tak 9TO HOABJIE-
HUE AKOOMAHA TOJ 3HAKOM MHTErpaJja ero yxe He yauBuT. Ho, KOHETHO, OH
TOMXKEH cHAaYaJIa K AKOOMAHY TPUBBIKHY Th.

3decy 3anuce 6viaa NPePeara, No-6UIUMOMY OA4% CMEHDL KACCEMbL € NACH-
xoti. Bepoamuo, 8 ympauennom @paemenme peudb waq, 6 4aCMHOCMY, O me-
opeme 0 HeABHOU PYHKYUU.

.. .aKCHOMEI, KOTOPBIE YCTAHABIWBAIOT PABHOCHILHOCTDL PA3HBLIX IIOIXOIOB
Hy, CKaXeM, K 33JaHUI0 IOBEPXHOCTHU B mpocTpaHcTBe. IloBepxHOCTL B mpo-
CTPAHCTBE MOXeT OBITH 3a/laHa MaPAMETPUYECKN TPEMA YPABHEHWAMU, MO-
XeT OLITH 3aJaHa OJHWM ypaBHEHWEM — HEABHO, U MOXeET ObITh, HAKOHEII,
3aJaHa Kak rpaduk GyHKIUE. Bece 5TH Tpm mOgX0na SKBUBAJIEHTHHI U SKBU-
BAJEHTHOCTDH YCTAHABIUBACTCA TEOPUEN HEABHBIX (DYHKIIUAN.

K moemy yawBaeHuMIo, 370 MaJO KTO 3HAET, JaXe W3 CTYJACHTOB-MaTEMA-
THUKOB, IOKA He BCTPEYAIOTCA ¢ DTUM OCTPO, B APYTHX OHIACTAX, TAe 3TO
ucnonb3yerca. Kypceol ananmsa 5T0O peako u3jaaraioT. B yueOHuKaX aHaIu3a ;i
2TOr0 He Bujied. CBA3L DTOr0 ABJIEHUS C 0TOOPAKEHUIMHI U3AATAETCS B HEMHO-
rux Mectax. Ho Mmoxet 651Th cTyaeaTy BTY 3a BCE 5T0 MOXHO M3T0XKUTEH 6€3
TaK CKa3aThb OYKBOEACTBA, TAK, YTOOBI OH 5TO HOHAI (B IPUMEPAX, KOTOPHIE
NOHATHBI, B Gotee 06mux dhopmyaupoekax). OgHUM CIOBOM, MO-BUAUMOMY,
IIOMUAMO HAMBHO-aKCUOMATUICCKOI'O MOAXO4a, O KOTOPOM 1 I'OBOPDWJI, HY2XKHA
emle 60abmas ¢cBoG0Ma 0OpaIleHusa ¢ MATEPUATIOM, KOT'Id PeIb UIET O IIPEIo-
MJAaBAHUN MAaTEMATUKN HEMaTEMaTUKaM, a I/IHOfl pPa3 1 MaTeMaTUKaM.

Io-Buammomy, HATO BCIIOMHUTE IPENIONABATENI0, KAK OH CAM BOCIIPUHU-
ManI BCE BT0, Korga yuwmicsad. OObIYHO MBI TakKue Belnu 3abbpBaeM. Bot i, Ha-
IpuMep, MOT'Y CKa3aThb O cebe, 9TO A COBCEM He IIOMHIO, KAK M ITO A BOC-
npuHEMaJ B mkoae. MoxeT 65ITh, I IOMHWI DTO, KOUAa ObLI CTY€HTOM eIre,
TIOTOM MOCTENEHHO 3a05L1. MoXeT 6BITEH, He06XOAUMO U3YICHUE DTOTO BOIIPO-
Ca ¥ Ha TAKOM YPOBHE: HYXKHO TMPUBACYL YUAIAXCA K DTOU AEATEILHOCTH B
U3BECTHOM CMBICAEC U TMOCIAYHIATH, 9YTO CKaXyT OHU. Be,qb MBI O6I:»ILIHO OTHUM
3aHIMAaeMCA HEZOCTATOTHO.

B katecTBe nmpuMepa g IpuBey ciaenyiomee. BHe BCAKOrO COMHEHUA, CTY-
JMEeHTBI, CIYMIAONINE TOT WK UHOU KYPC, CTABAT IPENoaaBaTento omnenku. OmHu
HE CTAaBAT €My OII€HKY B 3a9CTHYIO KHU2XKKY, HO Ha CAaMOM JieJie y KaX TOT0 IIpe-
TMOMABATENA UMEETCA HEKOTOPAd YCTOUUIUBAA CPEIHAA OIEHKA. TaK CKA3aTh,
PEeUTHUHT, KaK y MAXMATUCTOB. B oTiMtmMe 0T MIAXMATHOTO PENTHUHTA, 3TOT
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PEUTHUHT He MyOIuKyeTca W gaxe nepxkurcda B cekpere. O6nramo. A me Gymy
06Cy XK IaTh BOMPOC O TOM, XOPOIIO 3TO WK IIoxo. Sl mymato, Kaxabpn cam
3HaeT, XOpOUIO 2TO WIN ILIOXO. I‘IO7 HECOMHCHHO, 9TO 3/1€eCh IOMOIIb CTYIECH-
TOB ObL1a, ObI HEOIIECHUMA.

A nymalo, 9TO X TOMOIIL HEOIIEHUMA U IPY COCTABIEHUN KYpPCa, IO KOTO-
poMy cTyaeHTH 00ydatoTcsa. KOHeYHO, TPOUCXOAUT CMEHA MOKOIEHUN: OTH!
CTYyOEHTHI IOMOTYT HaM B 3TOM, & YIUTH MBI ITIOCJEC 2TOTO 6yrqu Apyrux cry-
nenToB. Ho Tem He MeHee, 4 AyMalo, ITO 3Ta AeATEILHOCTH, KOTOPOU ¢ TAKOU
CaMOYBEPEHHOCTHIO 3aHIMAIOTCSA IIPENofaBaTeIn, 6e3 moMomy 06y Iaonmxcs
HE MOXET OBITh ycremHou. C yYanmMuca Ha g0 KOHCYJIbTUPOBATHCA 10 DTUM
BOIIPOCAM B IEPBYIO OUepPEb.

BoT, He Tak maBHO y MeHA OGBbLIA BCTpEYa C AEBOYKOU, KOTOPAA YIUTCA B
CpeJHEeN UIKOJME W KUBET CO MHOU PAJIOM, cOcenka. S Kak-To ee mMpUraamal
B roctu. OHa OpUILIA KO MHE BedepoM 1 cKaszaga: «Bor s mpumwia, Ber mens
3BaJH, A NpUIUIA. Y MEHA He HmoaydaeTcsa 3amatda. (Beceave).

Hy xopomo. Cran 1 cMOoTpeTh, 9TO 3a 3aAadva, W MpUINea B yxac. Bo-
IIePBBIX, PEUIUTDH ITY 3a4a4y HeAb3d, IOTOMY YTO HEIOHATHO, 9TO TaM CIpa-
MIMBaeTCAa. 33,1353, TpodeCCHOHATLHO I'OBOPS, COCTaBaeHa 6earpaMoTHo. [lo-
ragaThCa MOXHO, 9ero X04eT Bompomasmmi. Mbr goragsiBaemca. Ho s ¢ ynu-
BIEHWEM OOHAPYXKWJI, 9TO A-TO AOTAMBIBAICI, a OHA BCE MOHUMAJIA C CAMOIO
Havaga. (Beceave). ITOro Mamo: KOTAa s HAYAL PEIIATh Ty 3aJa<dy, BLIAC-
HIIOCh, ITO OHA MPEKPACHO 3HaJa BCE TO, ITO A TOBOPIO. K 5T0 BCE maBHO
M3BECTHO, TAK A TMOAYMalX CHavada. V3 manbHeumero pasroBopa BISCHUIOCH,
9TO OHA TOTO HU4ero He moHuMaer. OHa Bce a3Tu caoBa 3HaeT. OKa3aIoCh,
YTO STUX CIOB COBEPIIEHHO NOCTATOTHO M1 pelneHuda 3agaqdu. U oma smaet
DTU CJIOBA.

Takoro pofa ONBIT COBEPIIEHHO HEOIIEHNM [IJIA TIPETIONABATENA U JIJIA JIWII,
COCTABIAIOUINX TTporpaMmy. UmMenTe B BUAY, 9TO pedh BAET O MAaCCOBOM 00y-
venuu. He 06 oOyvuenum meTen, KOTOPBIE COGPAHBI B CICIUAIU3UPOBAHHLIE
IMKOJBI, KOTOPbICE MHOT'O CaMHW CJbIIIAJN MATEMAaTUICCKYIO p€Yb U CaMU I'O-
BOPAT HAa MATEMaTHUIeCKOM A3bIKe. HeT, »TO geTw, KOTophle He 06yTIaioTCA
MaTeMaTHuKe IPO(ECCUOHAILHO U He COOMPAIOTCA €10 IpOogeCCHOHAILHO 3a-
HUMATBHCA. OHI/I CabIOIQT BCE€ 9TU CJIOBA, OHU HAYyIaOTCA UX TPOU3HOCUTH, HO
IIOHUMAHME 3TUX CJIOB Y HUX KAaKOC-TO CTPAaHHOEC. TO J €ro HeT COBCEM, TO
JI¥ OHO KaKOe-TO CTPaHHOe. BO MHOTHX CIytadX 00HAPYXKUBAETCA COBEPIIEHHO
HCOXMNIaHHOE TTOHUMAaHUE.

BoT HexkoTOpEBIE ClIOBA, MATEMATHUYIECKUE TEPMUHBI, OKA3BIBAETCS, DTA 1e-
BOYUKA IOHMMAJA COBCEM He Tak, kKak . Hy, pasymeercsa, Hago 6Ll BHIAC-
HUTH, KAK IIOHUMAET DTHU CJIOBA €€ YUINTEeNbHUINa. B 3TOM, KOHEYHO, BCE T
Jeq1o.

IlosBorbTe MHe O6paTwWTh Ballle BHUMAaHWE elle HA OTHY OCOOEHHOCTH
OpPenoJABAHUA MATEMATHUKA W BOCIPHUATUA HTOTO IPENOAABAHUA. JTA OCO-
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OEHHOCTD BAKIIOYACTCSI B CAEAYIOmEeM. JTO — o0ydeHue, TaK CKa3aTh, IO-
ITH 9TO BOJAMEOCTBO, OOydeHWE OKKYJILTHOE, €CAM MOXHO TaK BHIpA-
BUTBHCS.

Bor MHOTO JeT Ha3a[ A BUAEJS NPOrPaMMy BCTYMUTETHLHOTO DK3aMEHA, B
BRICITHE yaeOHbBIE 3aBeqenua. [IporpamMmma oTa ObLIa yTBEPXK IEHA U 110 JIUCAHA,
BEICOKMMMY JUIAME, U B DTOU MPOTPAMME A YBUAEI TAKYIO CTPAHHYIO BEIb:
3AIMMCAHO TAM PENIEHNEe YPABHEHUU TIEPBOU CTEMEHU C OJHUM HEU3BECTHBIM U
[Ba, TUIIA, YPABHEHWUH,

ar = b, sTo oxuu Tum, a apyrou ax +b=0. (Cwmez).

OJT0 — pasHble TUIThI, OKadbiBaercsal B uém geno?

[ousTe 5TO MHE TmOMOTJa Apyras AeBOYKa. M3 pasroBopa ¢ HEW A TOo-
HAI, 9TO BCE UnCaa — moaoxuTenbusie. (Cuer). OTpUIATEIBHBIX THUCET HE
CyLIECTBYET, W, HA CAMOM [eje, OTPUIATEILHOe TUCA0 — DTO BOT UTO Ta-
KO€. ITO MOJOXUTEALHOE YUCIO, MepPe] KOTOPBIM A BCeoOImero o603peHus
crowt 3Hak muHyC. (Cmex). Hy ecam Tak, TO, KOHEIHO, DTO DA3HBIE TUIILI
ypaBHenun. Bennb ecam b mepeHecTH M3 OOHOU SIACTU PABEHCTBA B APYTYIO,
TaK 3HAK U3MEHUTCA, & HYXKHO, 9T00 Tmrcaa Obmr nonoxureasabe! Bor a mo-
JOXUTENBHO, b TIOMOXUTETBHO — SACHO, 9TO, ACUCTBATEIBHO, ABA THUIIA YPaB-
HeHnH.

Kaxk ®e mpou3onnio, ITo 5To MOMATO B MPOTPAMMY BCTYIUTEILHOTO 3K3a-
MeHa? ITO TOMAJI0 U3 IKOJILHOW MPOrpaMMBL. BBITO Takoe TpeGoBaHUE BHI-
CTaBJICHO, ITO0 MPOrPAMMBI BCTYIUTENBHBIX DK3AMEHOB HE OTIMIAINCH OT
IIKOALHOK TIporpaMMbl. A To 9To »To Takoe 6yger? Kak xe cpaBaTh Takon
sk3amMen? Hy BOT, U3 MIKOABLHBEIX POrPaMM 3TO MEPEKOTEBAIO B IMPOTPAMMEI
BCTYTIUTENBHBIX DK3aMEHOB.

A kak xe »>TO moOMano B MKOALHYIO mporpammy? Scro kak. [lkorpabe
MPOrPAMMBI COCTABISAIOTCA CHEIUATUCTAMY TI0 MPENOAABAHUI0 MATEMATHKH,
KOTOPBIE 3HAIOT, KAK MPENoJaBaTh MATEMATHUKY, W TOBOPAT, ITO MPENoa-
BaTh ee HaJ0 BOT Tak. OHU 3HAIOT, KAK IPENoIaBaTh MATEMATHKY, HO OHHU,
HABEPHO, M B CAMOM [€J€ JyMAalOT, 9TO BCE TUCIA TMOAOKUTEAbHBL. ((Oocus-
Aenue).

Komewno, HUKAKOW YyUUTETh B KIACCE HE TOBOPUT, UTO BCE TUCIA TOJO-
KUTEIbHBL. JTO He HAMUCAHO B yIeOHWKE, KAK XK€ OH 3TO OyIeT TOBOPUTL?!
Ho ou Tak aymaer! U eciu o Tak aymaer, TO Tak Xke OyAyT AyMATh €ro
yuaenuku. Kak oT0 M nepegaerca! IT0, KOHEIHO, WHTEPECHBIA BOMPOC, HO
5TO COBEPIIEHHO HECOMHEHHO.

[Tonnmanue mpegMeTa yuUTeIeM MepefaeTca ydammmca. [lomumamnme
mpeaMeTa JEeKTOPOM mepefaeTca caymareaiMm. OHO mepefraeTcsa TAWHCTBEH-
HBIMU Ty TAMM, HO O9€HBb HAAeKHO. U 5T0 Ham0 mMeTh B Buay. Hukakoe BHem-
Hee 00yUeHme TPENoJaBaTeNd, HUKAKOe TPABIILHOE M3TOXKEHNE B YICOHUKE,
MpOTrpaMMe He MOMOXET AETY, eCAU YIATEeIb TyMaeT WHAte.
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YuuTens, TPEnogaBaTelb — 3TO B 3TOM CMBICIE MEHTPAJbLHAA, peIia-
oman ¢urypa. Sl xody eme pas MOBTOPUTH, YTO COBEPLIEHHO HE BEPIO B
TO, 9TO MOXHO KaK-TO U3MEHUTL WIN YJAYHIIUTH ODpENnofaBaHUE, YJIy'qias
OporpaMMBbl, y“Ie6HI/IKI/I7 HO HE 3aTparmuBas KakK CjaeayeT IIOATOTOBKY Yy'IU-
TeNen.

CymecTByoT, TpaBaa, METOIBLI TIEPENOATOTOBKY, BCEBO3MOXKHOE YCOBEDP-
LIEHCTBOBaHME U Tak aajtee. Hackonbko onu sdpdexrusunl? 1 He umen Ha
BTOT cHYeT PAKTUICCKAX MAHHLIX. MEIo TOABLKO JUSHBLIA OMLIT U OMBIT MO-
ux npysen. U TyT s moaxkeH BHICKA3aTh BECHbMA MPAYHBIA MPOrHO3. [Io Moum
CBENCHUAM, IIEPENnoAroTOBKa, AOIOJHUTEIbHAA TOATOTOBKA JUIL, U3y1aBIIUX
MAaTEMATHUKY B BHICIIEM Y4e6GHOM 3aBEICHUN, IEIATOTTICCKOM WHCTUTYTE, HI
K deMy He mpuBouT. Eciau 3a rogbl cTygeHYecTBa OHM HWYEMY He HAYUW-
JIUCBh, €CJIN 33 JOJTUE I'OABL HOCACAYIOIIEr O IPENoAABAHNUA OHU YMY JPUIUCS,. . .
g 6010Ch CKa3aTh 3a0BITh — 2TO OyAeT JAydlle, eCIu OHU yMYAPWINCH,. .. HY,
XOpOIIO, 3a0BITEH TO, YeMY OHU TaM HAYYWINCH, TO, KOHETHO, JOMOJHATETHHATL
DTOATOTOBKA MOXET IMPUBCCTU TOJBKO K BHEITHUM U3MCHCHUAM: OHU IIPUBBLIK-
HYT K HOBBIM CJIOBAM, OHU NPUBBLIKHYT K HOBBIM ME€TOOWKAaM, HO, B CYIITHOCTH,
DTO HUYETO HE W3MEHUT.

Mue kaxeTcs, 9TO MaCCOBOE MPENOJAABAHUE MATEMATUKHA MOXET OBITH
YIAYHIIEHO TOJBKO OJHUM IIyTEeM. JTO MEJIEHHBIA, [IUTEIbHBIN, TPY/IHLIT
OyThb, HO, MOXeT OBITH, OH BO3MOXEH. DTOT IYyTh COCTOUT B TOM, ITO TOJKHA,
OBITH TIOCTEMTEHHO PACIINPEHa TOATOTOBKA KBATU(MUINPOBAHHBIX TPEIO1aBa-
TeNeH.

Jlogen, o6aama0M@UX JOCTATOYHBIMEA CIIOCOGHOCTAMEA 1A DTOTO, COBEP-
MIEHHO HOCTATOYHO. K coXaleHnio, ux Kak cieqyeT He y4uaT. U mo moHATHBIM
NPUIMHAM: YIUTH HEKOMY.

B npexnne BpeMeHa, KOTAa TPENOAABATEIN MATEMATUKY [ TOTTAITHAX
CPEAHUX LUIKOJI BCE OBLIU BHILYCKHUKAMI YHUBEPCUTETA, (3TO ObLIO JABHO, IIKO-
Ja, He ObLIa, MACCOBOM ), TIOIOKEHME OBLIO JTydne. MBI 9aCTO CABIIIMM, IUTAEM,
9TO BOT PAHbIIE TPEMOIABATENN MATeMATUKY ObLtn qrydine. OHuU Jydine 3Ha-
J¥ TIpeAMeT U JIy'llle IpenofaBatu. J He 3Ha0, IpaBga 3TO WIX HET, HO €CIn
DTO mpaBfa, TO DTO 0e3 COMHEHUsA OOBACHAETCA TeM, UTO TOrJa DTU CaMble
mpenogaBaTenyu o0yvdaJnch HE B NEJATOTMIECKAX UHCTUTYTAX, a B HEMHO2UL
yHuBepcuTeTax. Temepb oHM 00y9aloTCsa, KaK MPABUIO, B IEJAT OTUYIECKUX WH-
CTUTYTaX U BO MHO2UL YHUBEPCUTETAX.

H OBI HE XoTed, IT0OBI DTA JICKITNA OCTaBWJIA TAKOE€ MPAIHOE BOCIIOMM-
HaHEE O cebe. Sl XOIy cKasaTh M HEYTO ONTUMUCTHYIECKOe moj KoHen. fl my-
Mai0, YTO €CIA HyXHO CTO JeT JIA TOrO, 9TOOBI MOCTENeHHO NOATOTOBUTH
JOCTATOYHOE KOIMIECTBO KBANU(PUITMPOBAHHBIX TTPENOABATENCN U HAJIAIUTH
B LIKOJE, CPEAHEN W BHICIIEH, XOpoliee 00y<IeHne MATeMATHKE, €CIl CTa, JeT
IJIS 9TOr0 JOCTATOYHO, TO TO Xopowo. (Oxcusaenue).



