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NPEIJUCIOBHUE

INoBeleHHBIH HHTEpEC YUHTENTed M YUeHBIX-MaTEMAaTHKOB
K BOTIPOCAM MPENofaBaHus MaTeMaTHKU B IIKOJE HE ABJSETCS OTJHYH-
TeJbHOH 4epTOH OfHOTO TOJMRKO HOBOro BpemeHu. ¥Yxe B XIX B. B
37O cBA3u B Poccun MorJu ObITh Ha3BaHbl uMeHa JloGadeBckoro u Ye-
6eiesa. Hesaznosaro no pesomoiuu, B 1911 r., Ha Ileppom Beepocenii-
CKOM Cbe3jle IperojaBare/efi MaTeMaTHKH Oblja TMPUHSATA Pe30JIoLHS,
HacTauBAaBILasg Ha TOM, 4YTOGH «IIPOBECTH Yepe3 KYpPC H SIPKO OCBETHTh
urelo QYHKIHOHAMLHOH 3aBHCUMOCTH, 4 TAKKE B LENAX COMHMKEHUS
npenojaBanus B cpefHell WKo/Ie ¢ TpeGoBAHUAMH HAYKU H XKU3HU O3Ha-
KOMHTb ydaluxcs ¢ NMPOCTEHINMHMHE U HECOMHEHHO HOCTYINHBIMH UM HAE-
SIMH aHAJHTHYECKOH FeOMETPHH H aHAJH3ay.

B 5THX, HECOMHEHHO, IIPOTPECCHBHHIX JJ/Is1 NIEJarOrHKH TOTO BpeMe-
HH (POPMYJIHUPOBKAX OTPA3UNHCH HAEH «PEePOPMHCTCKOrO JIBHKEHUSY,
Bo3rJasJsBuerocs ¢ Hayaga XX B, @©. Kueitnom. Cpenu usieHOB H Jie-
areneit Beepoccufickoro cpesfa Mbl BCTpeyaeM MHOTHE HMeHa, OCTa-
BUBIUME 3aMETHHI cJeA B PasBHUTHM MarTeMaTHKH H €e HCTODHH:
C. H. bepuuwreiina, B. B. BoOuinuna, A. B. Bacuanesa, B, ®. Kara-
Ha, . M. CunnoBa, C. O. HlarysoBckoro u ap.

Onnaxo peaspHble BO3MOXKHOCTH [I1f CHCTEMATHYECKOTO U aKTHBHO-
TO yYaCTHA YUEHBIX B COBEPLICHCTBOBAHUH LIKOJIBHOFO 00YYEHHS OTKpPLI-
JIUCh TOJIBKO noc/e Bennko# OKTA6PbCKON COUUANUCTHYECKOH PeRoJIIo-
uuH. OcobeHHO WHpOKOe NoJe AT HX AEATeJNbHOCTH B 3TOM HalpaBJe-
HHUH BO3HHKJAO Tocse Benukoii OteuecTsenHoit BodHel 1941—1945 rr,,
KOTZa poJib MepeloBodl HayKH H TeXHHKH [ [eJeH MHPHOTO CTpPOH-
TeJILCTBA BCTA/1a BO BeCh CBOH FHTAHTCKHE POCT.

Peluenne o cospanuu neppoit B uctopuu crpanbl Akajemun nejaro-
THUECKHX HayK (CHayajsa pecnyGJHKAHCKOH) NPHHHMAJIOCh MapTuel
M TpaBHTeNbCTBOM B Tskeanifl 1943 rox. Crtex mop Oblt mpofinen
OFPOMHBIA NyTh, NPHBEIILHHA B JBIKEHHE Hallly IUKOJAY H, KOHEYHO,
WKOJNBHYIO MaTeMaTHKy. HeiHe 3aBeplieHo BHeApeHWEe B MacCOBOM
NpenoJaBaHHH HOBHIX MporpaMM H YyUeGHHKOB, H XOTS OCTaercst
€1I1€ MHOTO Jles 110 HauGoJee NoNHOMH U 3dbhekTHBHON peanusanuy 3aj0-
JEHHBIX B HHUX MJeH, HO NPUULIO Bpems NoAyMaTh O AajbHefilleM
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COBEPIIEHCTBOBAHUY TIPENOlaBaHus MaTeMATHKU, KOTOpOe MOoXKeT ObiTh
peamn3oBaHo B Omnkafimem OyaymeM. OueHb BaXKHO BHHMATEIbHO
pasobpartbCs B CTPEMJEHHAX, MOHCKAX H Haxojakax B 06/acTH Iperno-
NaBaHHsi MaTeMaTHKH XOTs Obl 3a TOCJEIHIOI UYEeTBEPTh BeKa.

EcTecTBEHHO, YTO MBI y7e/dseM B 5TOH KHUIe NepBOe MeCTO BbicKa-
3LIBAHUSAM HAlUX COOTEUECTBEHHUKOB, OOPOBIUMXCS 32 Npeojo/enue
OTCTABAHHS LIKOJBI OT KH3HHM I HayKu. MHOrMe HX TpelJoKeHHs Ha-
I OTpayKeHHe B COBPEMEHHBIX MNporpaMMax, yueOHBIX M METOLHYECKHX
nocobuax. Bo BTOpOH yacTH MOXKHO HalWTH Takxe MaTepuaJibl, OTpaka-
[OlllHE JBHKEHNE 3apyOeKHOH MBICJH, KO€ B YeM CO3BYUHLIE, a B UEM-TO
W OTJMYHbIE OT HallMX.

BuumareabHbI yuTaTeab yOeIUTCs, 4TO 3TO [BHIKEHME He Obuio
NpAMOJIHHEHHBIM, /1@ B CYIHOCTH H He MOTJIO OBITh TakoBbIM. CIHIIKOM
BEJIHKO MHorooGpasme ycJoBHH, B KOTOpBIX paboraer IIKOJ4, lie-
Jed, KOTophle OHa INepe co60H BBIABHIAET, COOTHOLIEHHH, ycTaHaB/IH-
BAIOIIUXCA MEXKY HAYKOH M IIKOJIOH B UX AuHaMuke. Hemnss c6pachl-
BaThb CO CUETOB U POJIb TPANUINH, HHOTJA IEHHbIX, TIOpOH HeHTpasbHEIX
UJM JlaxKe B KaKOH-TO Mepe MPEMATCTBYIOWMX IABUXKYUIMM CHJIaM Hayy-
HO-TEXHHUYECKOH pPEBOJIOIHH.

B nannblfi cOOpPHUK BOILIH CTAaThH H Marepuassl, OnyGJHKOBAHHBIE
B Pa3iqyHble TOJBI B Haillefl IeyaTH.

CoznaBasi COOpDHHK, MBI IIpecaenoBadd OAHY Ledb — JaTb MeTOAHU-
CTy, YUHTEMI0 MaTeMaTHKH, CTYAEHTY M Npenojabartenio Bysa marepHa-
JIBl, B3ATHIE H3 MEPBHIX PYK, KOTOPHIC [IOMOTYT eMy BHIPAaGoTaTh U yKpe-
NHTh aKTUBHEIE MO3UIHH B Gopbbe 3a JajbHelllee coBEpLIEHCTBOBAHUE
o0ydyeHus1 MaTeMaTHKe B COBETCKOH ILKOJIE.

Cocmasumeau



Yacrs I. BOMIPOCHEI COBEPHIEHCTBOBAHHUA
MATEMATHYECKOTO OBPA3OBAHHA
B COBETCKOH CPEJHEM HIKOJIE

CTATBHH M BBICTVINVIEHHUA

II.C. AnexcaHaposB

O HEKOTOPBIX HAIIPABJEHHAX B PASBUTHH
MATEMATHKHA
U ¥X 3HAYEHME )14 IIPEIIOJABAHU !

B paseutun maremaruku 3a nociaexgHue 100 ser ciepyio-
L€ OCHOBHBIE COOLITUS SBJAKTCA ONpPEAIAIIWUMI, H NPUTOM Olpe-
JeJISIIOLIUMH He TOJIBKO JJ1s1 HAyYHOTO Da3sBUTHS MaTeMaTHKH, HO M I/
npenojaBanus MateMatuku. IlepBoe coObITHE — BO3HHKHOBEHHE MPO-
eKTHBHOJ TeOMeTpPHH ¥ HauaBliafics B CBSA3M C Heli NOCTeNeHHasl akCHO-
MaTH3auus TeOMETPUH. 3jech NPHXOAUTCS B MEPBYIO OUEPelb MMETb
B BU1Y ¢panny3ckoro yuesoro IloHcese, 3atem Illreiinepa, ¢pon lraya-
Ta, Kae#ina, I'nnpbepra, psaj UTAJbSHCKHX YYEHBIX H ID.

Bropoe kpynHoe cobpiTHE B pPasBUTHH MaTeMaTHKH HOBelHlIero
BpPEMEeHU — 3TO NepeycTpoiCTBO MaTeMaTH4ecKOro aHafnu3a, CBfA3aH-
Hoe B IlepBYyI0 ouepens ¢ umenamu Kommu, Befieprpaca, Jlenekunaa,
Kantopa u Pumana; nepeycTpoHCTBO MaTeMarHUeCKOTO aHajau3a GblIo
CBSI3aHO C TMIOCTENEHHBIM CO3/aHHEM TeOPHH (DYHKUHE KOMILIEKCHOTO
¥ JIeHCTBHTEIBbHOr0 IepeMeHHOro Ha IOYyBe TEOPHH MHoxkecTB. Best
CTPYKTYpa COBPEMEHHOH MaTeMaTHKH B 3HAYHTEJbHOH CTENeHH H3MEHH-
fach, U B KOHIIe KOHIIOB pa3BUTHE MaTeMaTHKH, NpoHCXoisulee cefyac
3a noc/aegnne npuMepro 50 Jer, Moxker GHITh OX3apaKTepH30BaHO KaK
TOCTENIEHHOE TPHMEHEHHE TEOPETHKO-MHOXKECTBEHHOIO METona B pas-
JHUHBIX OTJe/JaX MareMaTHKH.

Haxoneu, Tperbe Hanpap/eHue, TpeTbe COOHITHE B MaremaTHKe,
€amoe TOo3JHee, — 3TO BO3HHKHOBEHHE COBPEMEHHOH TaK Has3blBaeMOH
alctpakTHO# anreOpnl u Bce GoJiee BO3pacTatolee BAHSHHE aaredphl
Ha caMble pa3/HYHble OTJe/bl MAaTEMaTHKU. JTa TEHJEeHUHs CKa3a/ach
B CaMble NOCJeHHE TO/bI; IPOLECC 3TOH asnrebpan3alliiy Mbl NIepeXHBaeM
cefiuac, OH HH B KaKOH CTeNeHH He SBJsAeTCS 3aKOHYEHHBIM.

HeBo3MOXKHO B OHOM JIOKJIaJle TOBOPUTH O BCEM 3TOM pasHoobpas-
HOM KOMI/JIEKCE BOTIPOCOB. $1 MocTaparch HaMeTHTb HEKOTOPbIe MYHKTHI
4, IJIaBHOE, yKas3aTh, B KaKOM HamlpaB/ieHud cofpaBlUMMCH 3/€Ch

! Jlokaaj Ha COBeam¥u npeliofaBaTeseli MaTeMaTHKW CpeAHell IUIKOJH,
cosBaHHoM 29/II1—1/1V 1935 r. ¥YnpaBJjeHHeM HAYaJbHOH H CPelHEH WKOJbI
HKIT PCOCP. Haneuarau B cGopHHKe «MaTepuaJnl coBeulanis npernofasareseii
MaTEeMATHKH CpejHefi wkoaw». Mapr — anpesb 1935 r. Haprkomnpoc PCOCP.
M., OT'U3. Vunearus, 1935, c. 3—8.



NpenoaBaresisiM MaTeMaTHKH Ue/1ecoo0pasHo B 1ePBYIO OYEPElb PaCIlit-
PSITH CBOH 3HAHNA, KAKHE JJIS 3TOr0 HMEWOTCS JIHTEPaTyPHbIE HCTOUHHKH
M KaK 3HaKOMCTBO C 3THMH MaTeMaTHYeCKHMH SIBJEHHAMH MOTJIC OHl OT-
pasuThCsl Ha TPENojaBaHHi MATEMATHKH.

Cuayana s X0uy CKas3ath HECKOJBKO CJ10B 06 OCHOBHOH TeHAEHLHH
pasBATHA TEOMETpHH 3a JNocieiHue roiul. Ha pyOdexke npeaiiecTBylo-
Iero BEKd, BepHee B TEPBYIC UeTBEPTH NPENIECTBYIOUIErO BEKa, Mbl
HMeau caedylomee. Bo-nepsbix, rpauanos3Has ¢urypa ['aycca, oxsarus-
LICTO BCK TOTLJAIIHIOID MATEMaTHKY M TOJIOKHBLIErO HAuyaJio HejoMy
pany aucunnand, [loacene Bo ®pauuuu u y nac Jlobaueckuit, He-
CMOTPH Ha pa3Hoobpasue TOUeK 3PEHHs, KOTOPHIE HMEJIH MECTO, OCHOB-
Has TeHjeHuHs 6blja O1HA 1 Ta »Ke. D10, eC/IM XOTHTe, OTKa3 OT IocIof-
CTBOBABILErO JI0 TOTO BpeMeHH rpyboro, st Opl cKa3aj, MEXaHHYeCKOro
MOHKUMAHST HPOCTPAHCTBA, PACCMATPHBAEMOTO KaK Pa3 HaBCeraa onpe-
JeJeHHass AMOHpUYecKas JaHHOCTh. lloHATHE npocTpaHCTBa B COBpe-
MeHHOII MaTemaTuke GeCKOHeYHO Goraue M, f CKaxy, 6eCKOHeYHO GoJee
IMaJeKTHYHO, 4YeM 5TO AyMa/ldu TeOMEeTPH KJ/4CCHYECKOrO MepHoia.
Hcrouniikg 3TOro AHHAMH3MA COBPEMEHHOH TeOMETPHH HAJA0 HCKAaTh
B TeX TeOMeTpHMUYecKnX wuzesix, koropbie 100 ser Hasal poausauch B
pasHbLIX MecTaxX W y pasHbiX Jojel. /leqo B ToM, YTO TO IPOCTPAHCTBO,
KOTOPOE M3Yy4aeT MaTeMaTHKa, €CTh MPOCTPAHCTBO, XOTA U BO3HHKLIEE
Ha MOYBE OMBITA, HO Pa3BUBAlOIeecs Jabllle, 310 ropasao GoJee CIOXK-
HOE H OTBJIEUEHHOE JOTHYECKOe NOCTPOeHHE, YeM COBOKYIHOCTb JAHHBIX
rosoit smnupun. Cama poJib aKCHOMBI COBEPLICHHO HHAS, YEM MOXKHO
3aKMIOUNTH, YUTas NEepPBYIO CTPaHHIy yuyeOHUKA reoMerpuu. AkKcuo-
MbI — 3TO He «CaMOOYEBH/HbIE HCTHHLI», O KOTOPHIX TOBOPHUTCS B yuel-
HUK4aX, 3TO Te OCHOBHBIE NPEANOCHLIIKH, KOTOpBIE MOTYT MEHSTHCS B
3aBHCHMOCTH OT TOrO, KaKHE€ HMEHHO TeOMETPHUECKHE JHCLHIJHHDI
Bl cTpouTe. AKCHOMBL JaJIeKO He SiBJSIOTCS Pa3 HaBCErIa OmpepeNeH-
HEIMH; OHH MEHSIIOTCS] B 3aBHCHMOCTH OT TOH W/IH HHOH CUCTEMEI reoMerT-
pui. JTO CIeJafoch SICHHIM B CBSI3H ¢ OTKpHITHEM JloGaueBckoro, Ko-
Topoe 100 Jier Hasan BOCHPUHANHM MHOTHE H3 MareéMaTHKOB KaK Ka-
KYI0-TO HENOHATHYI0 a30yky. Kax MOXKHO rOBOpUTH O TIPOCTDAHCTBE,
F/le aKCHOMa O NapaJ/l/iesibHBIX COBEPIIEHHO He Ta, K KOTOpoH Kak GyATo
Mb! IPUBLIKJAN M KOTOpasi MMEeT MeCTO B HaileMm npoctpanctse? Ho ka-
KHe-1u00 aKCHOMBL O NapajielIkHbIX B CMBIC/e OYeBMAHOM MCTHHEI CO-
BpeMeHHOII reomeTpuu HeusBecTHhl. CoBpeMeHHas TIeoMeTpusi 3Haer
PasAfyHbIC TEOMETPHYECKHEe CHCTeMBl, OJHOH H3 KOTODBHIX fBJSETCSH
€BKJANJ0Ba reoMmerpusA. HeeBr/ui0Ba reoMeTpHsi HE €CTb HCKYCCTBEH-
HOEe TOCTPOCHHE KAaKOH-TO GuKuuH. HeeRK/AHIOBA reoMeTpus Takke
CBfA3aHa C ACHCTBHTENBHOCTBIO, HO TO.IBKO 3Ta CBA3h OoJee CJa0XKHAS H
MeHee HenocpeicTBeHHas. Ecau Bel 6yleTe MCC/AEN0BAaTh FeoMeTpuye-
CKHE CBOHCTBA OTPaHMYEHHOTO MpPOCTPAHCTBA, TO HHKAKOH APYrofi reo-
MEeTPHH, KPOME €BK/JIHIO0BOH, BaM He noHajnoburca. Ecanm Bbl Oynere
H3y4aTb (PU3HUECKHE TCOPHH, KOTOPHIE TOBOPAT He 00 OTIEJBHHIX yya-
CTKax [POCTPAHCTBA, 4 TOBOPAT O NPOCTPAHCTBE H BPEMEHI B LIEJIOM,
O TpOoCTPaHCTBE (DH3MUECKH AaKTHBHON MaTepHH, TO A4 MOHHMAHHUA
CTPYKTYPbl 3TOTO NPOCTPAHCTBA U TeX FEOMETPHYECKUX 3aKOHOMEpHO-
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crelf, KOTOpHE HMMEIOT MECTO B 3TOM NpPOCTPAHCTBE, BaM MOHA06HTCS
HEeBKJIMJ0BA IeoMeTpHUs, NOHAA00UTCS TeOMEeTPHs He TOJNbKO ABYX HJ/H
TPEX H3MepeHHH, HO ¥ T€OMETPHS MHOTOMEpHaAs!.

ITosTOMY HE HYXHO, C ONHOH CTOPOHBI, 1YMAaTh, YTO IEOMETPHS TaK
TPUMHUTHBHA U TAK HENOABMXHA, KaK 00 3TOM ydyaT HAlM YYeOHHKH.
C npyro#i CTOPOHEI, He HYXHO JyMaTh, YTO F€OMETPUS NPEICTABJISET
coboli noJie HeoOy3AaHHOH (aHTa3uM, TJle MOMKHO COUHHHTb BCe, UTO
KOMy MpHAET B ToJIOBY. YKa3aHHAS BHILLC TOYKA 3DEHHS, MOCTENEHHO
pasBuBasicb B TeueHne XIX B., mpueena x ype3BeidafiHo yriayGaeHHof
CHCTeMe OCHOB TEOMETPHH, KOTOPHIM, HECOMHEHHO, JOJKHO ObITH OKa-
3aHo GoJsibllloe BHHUMaHUe B NpenojaBasuu reomeTpui. Iloapobnoe o6o-
CHOBaHHE IeOMETPUH JaHO B JokJaajfe npod. YerBepyxuua. OcHoBHOH
BBIBOJ, KOTOPHIH U3 3TOH aKCHOMATHUECKOH F€OMETPHH MOMKHO GBLIO OBl
clenath AJs NpenojaBaHus, 3aKJI04aeTcsl B CJAELYIOUEM: HYXKHO yua-
LIUMCS NepefaTh, YTO TeOMeTpHA He €CTh HayKa O HEelpEeNOHBEIX HCTH-
HaX, KOTOpble SIBJASIOTCS pa3 U HaBCer/la HEM3MEHHBIMH. JTa TOYKA 3pe-
HHUS HE COOTBETCTBYET COBDEMEHHOMY HAayuYHOMY TOJIOXKEHHIO Belnei.
AxcyoMa BOCHT YCJOBHHIM xapakrtep. CyllecTBYIOT pasHBle CHCTEMB
aKCHOM 1 pasHble reomerpuu. Cpefu HHX €BKJKIOBA FEOMETPHs B HaH-
GoJp1Lel CTENEHH CBA3aHa C HAYYHOH, TEXHUYECKOH M HUTEHCKOH NpakK-
TuKoi#. [oaTOMY ee W MpenojalT B 1IKOJE,

DTa eBKJHIOBA TeOMETpUs He SBJAAETCH TeM Oe3YKOPHU3HEHHBIM
JIOTHYECKHM 3JaHHeM, KaK 3TO BHYIIAJOCh B cTapblX yueOHukax. He
HYKHO J1yMaTb, 4TO KOKA3aTeJibCTBA, CylLIecTBYoWUe B yueOHHKaX, fAB-
JASIOTCH JeHCTBUTENbHO 6e3YKOPH3HEHHOH Lenblo «aBbCoMIOTHBIX HCTHHY.
ITo OTHOWWIECHHUIO K YYAIIUMC S JOTKHO ObITH G0JIbIIE HCKPEHHOCTH H 60.1b-
1le HaYYHOCTH B MpenojaBanuu. Hanpumep, NOKa3biBaeTcs, 4To 4epes
TPH JAAHHBIE TOUKH B MPOCTPAHCTBE MOXKET OBITL NPOJOXKEHA OJHA H
TOJIBKO OfHa IIOCKOCTB. JTO J0KA3aTeJNBCTBO B CTPOrOM CMBIC/]E CJ/IOBA
JaThb HeJb3si He TOJBKO B LIKoMe, Ho U Boobme. [lpennoxenne, yreep-
JKJamllee, YTO yepes TOUKH [POXOAUT OAHA U TOJABKO OJlHA IIOCKOCTh, —
3TO ecTh Kak pas OJlHa M3 OCHOBHEIX akcuoM. Cra/no OmTh, O JoKasa-
TeJIbCTBE 3JeCh peuH ObITh He MOXkKeT. Peyb MOKeT MATH JUIIb O HATJSA-
HOM TMOSICHEHHH COJePrKaHUA JaHHOH akCHOMBL. TaKuX NMPUMEPOB MOXK-
HO MpHBECTH MHOrO. Hy»XKHO yuyaumpMcsi cTapathcst NOLUEPKHYTH, UTO
B ORHOM CJaydae Mbl HMEEM CTpPOrO JOTHYECKHH BHIBOXA, & B ADYIOM
cayyae J|0KasaTeNbCTBO fABJsETCH B GoJbiuell MAM MeHbileH cTeneHd
CO3HaTebHEIM o0panieHeM K IPOCTPaHCTBEHHOMY BOOOpaXKeHHIO UM K
MHTYHIWHE YYEHHKA H HE CTPEMHTCS 4athb eMy TOUHBIH JOTHYECKHH BbI-
BOA. Y4alluMCsi JIO/UKHO OBLITH SICHO TOK&3aHO, YTO BOT 37€Ch MMEETC
NefCTBUTEILHO CTPOTOE JOKA3aTeNbCTBO, AEHCTBUTEIBHO CTPOTUH BHI-
BOA, a TYT Mbl CYHTAEM Ty W/M HHYIO Bellb oueBuAHOH H Npocrofi. He
HYKHO GOSITBLCS 3TO CKa3aTh. JTO ropasno Jayuiue, yeM (anbcuuiH-
pPOBaHHOE J0Ka3aTeabCTBO, KOTOpOe ¢ HayuyHOI TOUKM 3peHHs! He Bh-
NEePKUBAET KPUTHKH. ' ’

OxHuM H3 OCHOBHBIX MOMEHTOB pa3BuTHs reomerpud B XIX B.
6bl/I0 ype3BbLIYAHHO MOJIHOE HCCJe0BaHNE TAK Ha3blBAeMBIX IIPOEKTHB-
HBIX CBOHCTB NPOCTPAHCTBA, T. €., CBOHCTB, OTHOCALIHXCH K B3aHMHCMY
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