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T'nmaBa 1

TBopuectBo A.H. KosiMmoropoBa B NCTOPUYECKOM
acrieKre

ITpobiema o6ocuoBaumusi marematuku y A.H.Kosmoroposa

B.A. Ilepmunos

JlaBHO 3aMeYeHO, UTO JeSATEIbHOCTb YIE€HOIO-TEOPETHUKA pPaCIaaeT-
cs Ha JiBa THna. JlesTebHOCTb MMEPBOrO THUIIA, HAIlejeHa Ha IOJIyde-
HUE HOBBIX PE3yJbTATOB, JIE€SITEJIHHOCTh BTOPOTO TUIA — HA YIOPSIO-
qeHre U JIOTHIeCKoe 0DOCHOBAaHNE JOCTUTHYTOrO. 1 BOPYECTBO PA3IAYI-
HBIX MaTEMaTUKOB MOXKET CPABHUBATBLCS, B YACTHOCTHU, W IO COOTHO-
IIIEHWIO B HEM STUX JIBYX HaIIpaBJIeHWil JesTeIbHOCTU. B TBOpUYecTBe
Ko, Taycca, Ilyankape, mecomueHHo, mpeob/iaaal HHHOBAITMOHHBII
MOMEHT, CTPEMJIEHHE K OTKPBITHIO HOBBIX (DaKTOB, BHE 3aBUCHMOCTHU
OT BO3MOXKHOCTEH X cTpororo obocuoBanusi. JlobaueBckuii ObLI MaTe-
MATHKOM IIPEUMYIIECTBEHHO 000CHOBaTEeIbHOTO TUIa. OH CO3HATEHHO
HaremBaJ cebs Ha yIopsiiodeHrne u 000CHOBaHUe 00JiacTeil, KOTOpbhie
y2Ke Tpoiiensl u pazpaboranbl. Ocobennocts A.H. Kosmmoroposa kak
MaTeMaTUKa COCTOUT B TOM, 9YTO 06a 3TUX MHTEPECa, COYETAJNCH B HEM,
KaK KasKeTcst, 0e3 sBHOTO Tpeob taaHus KaKOW-IM00 OHOM M3 CTOPOH.
OH, KOHEYHO, OCTAHETCS B UICTOPUN MATEMATHUKHU IIPEXKIE BCEIO KAK aB-
TOP MHOXKECTBa TEOPeM U Ujeil B PA3/IMYHBIX Pa3/ejiaXx MaTeMaTUKH.
Ho, ¢ apyroit cTopoHbI, CKOJIBKO-HUOY/ IH BHUMATEIHHBINA B3IJIS]T HA €TI0
TBOPYECTBO OOHADPYKUBAET B HEM BECHbMa CHJILHYIO OOOCHOBATEIHHYIO
TEeHJICHIINIO, KOTOpast OKA3bIBAJIA BJIUsIHUAE U Ha HAIIPABJIEHAE KOHKDET-
HBIX WCCJIeIOBaHmii. 3a1a9a JJaHHONH CTaTbU COCTOUT B TOM, YTOOBI BbI-
SIBUTh, HACKOJBKO 9TO BO3MOYKHO, OOIME HAIPABICHUS W TPUHITAIIHI

obocuoBarebHOro Mbimuienust A.H. Koamoroposa.



10 I'mapa 1. TBopuectBo A.H. KoMOropoBa B HCTOPHYECKOM ACIIEKTE

1. I/ICCJIBIHOBaHI/Ie JIOTUKHN MaTeMaTHN4YeCKOI'O MBbIIIIJIEHUA

Bynyuu eme coBcem MomobiM desioBekoM, KoaMoropos omy6mKoBagt
crarpio “O mpuHImie tertium non datur®, KoTopasi craja 3aMeTHBIM
coObITHEM B OOCY’KJIeHUM TPOOJIEM JIOTMKU W OCHOBAHUN MaTeMaTH-
K1 [1] OH ornpeJiesisieT 3IeCh CUCTEMY MUHMMAJIbHON JIOTUKH, KOTOPAast
HE COIEpPXKUT 3aKOHA HCKJIFOYEHHOI'O TPETHhEro, M 3aTeM IIOKA3LIBAET,
9TO MAaTEMATHIECKUE TEOPUU, U3JI0KEHHBIE B OOBITHON KJIACCHIECKON
JIOTHKE, MOTYT OBITb OTPAXKEHBI B CHUCTEMAX PACCYKJECHUNA C MUHU-
MAJILHO JIOTUKON. DTO 03HAYAET, YTO 3aKOH HUCKJIOYEHHOIO TPEThE-
ro He 3aHMMAEeT TOI'O MeCTa B CTPYKTYPE MATEMATHYECKOI'O PACCYyK-
JIeHHsI, KOTOPOe €My IIPUIIMCHIBAET UHTYUIIUMOHU3M, U JIJIsl IIHPOKOIO
Kpyra Teopuii B IPUHIIAIE HE MOXKET OBITh UCTOYHUKOM ITPOTHBOPE-
quit. B.A. Ycnenckuit u B.E. [lnucko numryT B ¢BOMX KOMMEHTAPUAX
K 910l crarhe: “Ilo cymecTBy, TaM HamMedeHa CXeMa ITOJTyIeHUs T
MIUPOKOTO KJIACCa MATEMATUIECKUX TEOPUI CJIEYIOIIEr0 MaTeMaTnde-
CKOI'O Pe3yJibTaTa: eCcjid B HEKOTOPO# KJIACCUYECKON TEOPUU C UCITOJIhb-
30BAHMEM 3aKOHA HCKJIIOYEHHOIO TPEThEr0o WJIM JKBUBAJIEHTHBIX €MY
[IPUHIATIOB JTOKA3aHO HEKOTOPOE yTBEPKIEHUE, TO HEKOTOPOE PABHO-
cuiibHOe eMy (C KJIaCCHYEeCKON TOYKU 3DEHUsi) yTBEPXKIEHUE MOXKeT
OBITH JIOKA3aHO 1 0e3 3aKOHA HMCKJIIOYEHHOI'O TPETHEro, & MMEHHO, B
paMKax MUHUMAaJbHOI Jjloruku. B dacTHOCTH, ecjii B HEKOTOPOIi Teo-
PUH C IIOMOIIBIO 3aKOHA UCKJTFOYEHHOI'O TPETHEro OBLIO MTOJIYyYeHO IPO-
TUBOpPEYrEe, TO MPOTUBOPEUMBOE CyXKJEHUE MOXKET ObITh JOKA3aHO U
6e3 UCIT0/Ib30BAHUS ITOTO 3aKOHA. TaKIM 00pa30M, UCIIOIb30BAHNE 33~
KOHA, UCKJIIOYEHHOI'O TPETHEro HeJIb3s CANTATh HOJJINHHON MIPUIMHON
IIPOTUBOPEYUIl B KJIACCUYECKON MaTeMaTUKe, B YaCTHOCTHU, IIPUYNHON
TEOPETHKO-MHOXKECTBEHHBIX aHTHHOMUI [2].

Ota crarhsd KosMoroposa BaKHa IIpeKJie BCErO B IIJIAHE OIIPOBEP-
JKEHUS UCXOJHBIX TIOJIOXKEHUI WHTYUIIMOHUCTCKON MpOrpamMMbl 000C-
HOBaHWS MarTeMaTukd. Kak M3BECTHO, [JIsi JIOTUIU3MA U (POPMAJIHI3-
Ma JIOBOJIBHO CKOPO OBIJIO HAI/IEHO YHCTO JIOTUYECKOE OIPOBEPXKEHUE.
OHO €JIeJI0OBAJIO U3 U3BECTHBIX METaTeOPETHYECKUX IIOJIOXKEHHIA, JI0Ka-
zanabix K. Temesnem B 1931 roxy. Iepsas Teopema Temens (o meros-
HOTE) YTBEPKJAET, 9TO apudMETUKa COIEPKUT B cebe UCTUHHDBIE, HO
HEBBIBOJIUMBIE YTBEPXKICHNUS U, TAKIM 00Pa30M, B IIPUHIIHAIIE HE MOYKET
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OBITH CBeJIEHA K 9JIeMEHTAPHBIM JIOTHYECKUM UCIUCIEHUSIM, OBJIAIAI0-
mmM CBOHCTBOM 110JiHOTHI. Bropas reopema K. Temens (o menporuso-
PEYUBOCTH) YCTAHABIMBAET TOT (DAKT, 9TO (DUHUTHAS METATEOPHUS B
[IPUHITAIIE He MOKeT 000CHOBATH HEMPOTUBOPEYNUBOCTH TAKOW TEOPUH,
Kak apudMeTuKa. DTU TEOPEMbI, IPH BCEX OIOBOPKAX, OTHOCSIIIXCS
K UX METOJIOJIOTMIECKON MHTEPIPETAIINH, [0 OOINEMY MHEHHIO, CTABSIT
pejiesT YCUIUsIM OOOCHOBAHUST MATEMATUKH B PAMKaX JIOTUITHCTCKOM
u dopmamucrckoii mporpamm. Teopemsbr Leftestst, onHaKo, CBsI3aHBI C
AKCHOMATHYECKUM IIPEJICTABIEHUEM MATEMATHIECKON TeOPUN U HUKAK
HE 3aTPArnBaOT WHTYHUIIMOHUCTCKOH mporpammbl. Crarbs Kosmoro-
pOBa OIIPOBEPTaeT 3Ty MIPOrPAMMy B ee HamboJiee BayKHOM ITyHKTE, a
MMEHHO B TOM IIPEJIIOJOKEHNN, YTO MPUIMHON MMapajOKCOB B TEOPUU
MHOYKECTB SIBJISIETCS MCIIOJIB30BAHNE KJIACCUIECKOH JIOTHKY 33 TIpejie-
sgamu ee 3HadnMocTu. OHa MOKA3bIBAET, YTO MPOTUBOPEYUs] B MaTe-
MATHIECKON TEOPUH TOPOKIAIOTCS HE KAKUM-JIUOO0 OTIEJHHBIM JIOTH-
YeCKMM 3aKOHOM W He JIOTHYECKUMH 3aKOHAMH BOODIINE, a MCKJIIIOYN-
TEJIbHO CUCTEMOM MpeIMETHBIX JONYINEHUH, IPUHATHIX B TEOPUHA. DTO
NPUHITUIIMAIBHO BasKHBIA BBIBOJI, KOTOPBIA YaCTO YIIYCKAETCS U3 BU-
Jy Tpu OOCYKJI€HUM UHTYUIIMOHU3MA ¥ KOHCTPYKTUBU3MA KaK IIPO-
rpamMm obocHoBaHUS MareMmaruku. He Tosbko cpean duitocodos, HO
7 CPeM MaTEeMATHUKOB JIO0 HACTOSIIEr0 BPEMEHU COXPAHSETCS B3IJIS/T
Ha KOHCTPYKTHUBHOE PacCyKJieHue Kak 60jiee CTporoe 1o CpaBHEHUIO €
KJIACCUYIECKUM. DTOT TPEIPACCYOK MPOUCTEKAET M3 TIOXO0i (PUIoco-
dun MaTeMaTUKU U, B YACTHOCTH, M3 HE3HAHUSI JIOTMIECKUX TEOPEM,
PACKPBIBAIOIIIX MECTO 3aKOHA MCKJIOYEHHOTO TPETHErO B CTPYKTYpe
MaTeMaTU4YeCKON TEOPUU.

B crarbe “K HCTONIKOBAHUIO HHTYWIMOHUCTCKON joruku” (1932)
A H. KoaMOropos MHTEpPIPETUPYET WHTYUIIMOHUCTCKYIO JIOTUKY KakK
Joruky pemnternst 3a7a4 [3]. CorsacHO 3TO# HHTEpHpPETAIH, JIOTHYe-
ckas dpopmyna A& B ozmauaer, uro 3ajada A u 3amada B perieHsl,
dopmyna AV B o3Hadaer, 4To periena 3ajada A wiam perreHa 3ajada
B, dopmyna A o3HauaeT TO, 4TO HPEIIOJI0KEHNE O PA3PEITIMOCTH 3a-
naun A IpEBOIMT K IIpoTHBOpeunio. B TakoMm ciydae dopmyta AV A
03HAYAeT, YTO JINOO paspernmuMa 3aja4da A, Jub0 MpeIoIoKeHe O ee
pa3perieHn TPUBOIUT K MPOTUBOpEUnio. ZICHO, 4TO 9TH JiBa Cirydast
HE MCYEPIBIBAIOT BCEX MBICIUMBIX 3JI€Ch BO3MOYKHOCTEH, nbOO MOXKET
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0Ka3aThCs, YTO 3a,1a9a ABJISIeTCsl HePa3PEIIUMOil U BMeCTe C TeM IIPe/I-
[IOJIOYKEHUE O €e Pa3PEIINMOCTH CaMo 110 cebe He BeeT K KAKOMY-JIu00
MIPOTHUBOPEYNIO. DTO CTAHOBUTCSA 0CODO SICHBIM B CBETE MOJIOXKeHUsT | e-
JIesIst O CYIIEeCTBOBAHUN aKCHOMATHIECKH HEPA3PENINMBbIX 331a9 B 10~
CTATOYHO OOraThIX (POPMATBLHBIX NCINCTICHUIX.

[Ipemcrasiisiercst, 9TO 3Ta UHTEPIIPETAIMS WHTYHUITUOHUCTCKOM JIO-
CHUKH He IIPOCTO OJIHA U3 BO3MOXKHBIX €€ COJIePyKaTe/IbHbIX HHTEPIIPEeTa-
nwmit. OHa sIBJII€TCsI B HEKOTOPOM POJIE €CTECTBEHHOI, OOHADYKUBAIO-
el OCHOBHOI CMBICJI UHTYUAITMOHUCTCKOH JIOTUKH, €€ CBA3b C BBICKA3bI-
BAHUSIMU O PAa3PermmMOoCcTh. UHTYHITMOHUCTCKAS JTOTUKA — 9TO He JIOTH-
K& UCTUHHOCTU-JTIO?KHOCTH MAaTEMaTUIECKUX BBICKA3LIBAHUM, 8 TEOPHUs
Pa3peIMMOCTH, BbhIpaykeHHasl B sA3bIKe JIOrUKM. Takas MeTaMaTeMma-
TUYecKasd ‘Jioruka’ He COBIIAJaeT U He JOJIXKHA COBIAJIATEL C JIOIMKOI
CcOOCTBEHHO MAaTEMATHIECKOTO paccy:Kaenus. [locKoIbKy B Hell 3auK-
CHPOBaHBI CYIIECTBEHHO BHEJIOTUIECKIE TPEIITOI0KEHNUsI, CBA3AHHbBIE C
daKTUIeCKOI BO3MOKHOCTHIO PEIIeHUS 3a/Ia91 B OIIPEIEIEHHO CUCTe-
Meé aKCHOM, TO OHa HUKAK He MOYKET I[IPEeTEHJIOBATH Ha CTATYC OOIIeil
JIOTUKHA MaTEMATUIECKOTO MBIIIICHUSI.

Ota pabora Kosmoroposa JOMOIHSET MEPBYIO B TOM OTHOIIEHUU,
9TO OHA BCKPBHIBAET HEKOTOPYIO MPUHITUIHAAILHYIO HEIOCTATOTHOCTH
WHTYUATIMOHUCTCKOMN JIOTUKM, KOTOPasi IO CBOEMY COJEPKAHUIO HE BbI-
XOJUT 3a Hpe)leﬂbl ClieliiaJIbHbIX MaTeMaTHU4YeCKUX I/IHTyI/IL[I/Iﬁ B Ha-
crosiiee BpeMsi B (pujtocopun MaTeMaTHKN Bee DoJjiee 0COZHAECTCS TOT
daKT, 9TO pacIInpeHre MaTeMaTHIeCKON TeOpUH 00eCIIeUnBAETC KaK
BHYTPEHHUMU WHTYHUIUSIMEA CAMONW MATEMaTHKU TUIIA WHTYUIIANA II0-
CTPOEHUs, TaK W BHEMATEMATHIECKUMU WHTYHUIUSIMUA OOIIEH JIOTHK.
PopmaabHOE HUCIUCTCHNE, PACKPBIBAIONIEE B CBOMX TPUHITUIIAX TOJIb-
KO CMBICJI TIOHSITUsI “DEIIUTb 33Ja9y’;, B CUJIy YK€ CBOEro CIIelHajib-
HOT'O XapakKTepa He MOXKET IMPETEeHJIOBATb Ha CTATyC OOIeil JIOTUKU
MaTeMaTHdeckoro Mbinuienus. IlombiTrka Bpayspa cBectn jnormaeckue
MHTYUIMHA K YUCTO MATEMATUIECKIM COBEPIIEHHO OMUO0YHA. 3aciyra
Kosmoroposa cocTouT B IPOSICHEHUH CO/IEPKAHUST TPUHITUIIOB WHTY U~
[IMOHUCTCKOI JIOTMKHU, KOTOPOE MO3BOJISIET OPOCUTD B3IJISI HA BO3MOXK-
HYIO chepy UX IpUMEHEHWUSI.

Mg BujimM, 9TO yKe B HadaJjie CBOEfl TBOPUYECKOH HeATeTbHOCTH
Kommoropos riiyboko mpoHUK B 0OOCHOBATEJbHBIE MTPOOJEMBI, KOTO-
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pble B TO BpeMsl ObLIM B IIEHTPEe BHUMAaHWS, U BHEC CYIIECTBEHHBII
BKJIaJ B ux paszpemierne. OH He cjenas 001acTh JOTUKM U OCHOBAHUN
MaTeMaTUKU OCHOBHOMN cdepoii HaydHOrO0 TBOPYECTBA, HO €ro WHTEpeC
K 000CHOBATEJILHBIM IIPObJIeMaM HIUKOT 1A He yracaji. Muorue ero mare-
MATHIECKUE JIOCTHXKEHHsT HOCAT SIPKO BBIPAYKEHHBIH 060CHOBATEIbHBIH
xapakrep. Crofia mpexje Bcero OTHOCUTCS TpeJiosKeHHas uM B 1933
roJly aKCHOMATHKA TEOPHUM BEPOSITHOCTEN. AHAJIM3 IIpeiecTBYOIINX
HONBITOK cOPMYJIMPOBATL AKCUOMBI JIJIsi TEOPUU BEPOATHOCTEH (310
IpezK/ie BCero akCMoMaTuku, npemioxkenusie D. Bopenem, C.H. Bepn-
mrreiinoM, P. Musecom u apyrumu MaTeMaTHKaMU) OKA3bIBAET, ITO
OCHOBHAsI TPYIHOCTb, KOTOPYIO HYXKHO OBLIO 3/IeCh IIPEOJIOJIETh, HO-
CUT HE MATEMATUYECKHIl, 8 METOI0JIOTNYECKHil XapaKTep: Hy»KHO ObI-
JIO OTOUTH OT OPHWEHTAIINU Ha OIPEJIEJIEHUEe CMBIC/IA BEPOSTHOCTH U
3a/1aTh CUCTeMy TPeDOBaHMIA, YIOBIETBOPAIONINX (POPMAIBHBIM CBOIi-
CTBaM 3TOr0 MOHsITHs. KKOJIMOrOpPOB JIEMOHCTPUPYET 3/1€Ch CTUJIb MBIIII-
JIEHUS$I, OCHOBAHHBII Ha TJIyOOKOM MOHUMAHUU CYyTH aKCHOMATUIECKOTO
MeTOo/Ia.

2. IIpeamer maTeMaTuKu

O6ocHoBarebHbIE UAeH KOIMOropoBa CymeCTBEHHO 00YCIOBIEHBI €10
B3IVISIZIAME Ha IPUPOY MATEMaTUIeCKOrO MBIINIIeHus. B Hadase cra-
Teu “Maremarnka’ OH IIUTUPYET BbicKa3biBaHue @. DHresbca B “AHTH-
Hropunre” “Yucrass MareMaTuka MMeeT CBOUM OOBEKTOM IIPOCTPAH-
CTBeHHbIE (POPMBI M KOJIMYECTBEHHBIE OTHOIIEHUsI JIEHCTBUTEIHLHOTO
MHpa, CTaJ0 ObITh — BecbMa peasibHbIl Marepumas. Tor dakt, d9ro
9TOT MaTepruaj IPUHUMAET UPE3BBIYAWHO abCTPAKTHYIO (hopmy, MO-
2KET JIUIIb CJIa00 3aTyIIEeBATh €ro IMIPOUCXOXKIEHNE U3 BHEITHEI'O MUPA.
Ho 4r06bI OBITH B COCTOSIHUM MCCJIE0BATH 9TU (DOPMBI U OTHOIIIEHUSI B
YUCTOM BH/IE, HEOOXOMMO COBEPIIEHHO OTJIEJIUTh UX OT COJEPHKAHUS,
OCTABUTH HOCJE/HEE B CTOPOHE KaK HedTo Oe3pasimanoe” [4].

Barisin Ha npupoy MaTeMaTHKU, BhIPAXKEHHbBIH 3/1ech O. DHTe b-
COM, HA3BIBAETCS SMIUPU3IMOM U HMEET CBOe Hadajo B dusrocodckux
BO33peHusax Apucroresisi. Y Apucroresst B OCHOBE IIOHUMAHUST IIPeJIMe-
Ta MaTeMAaTUKH JIE?KUT IIOHSITHE OTBJIeueHust niau abcrpakimu. Corac-
HO ApHCTOTENIO, TEOMETD U MCCIIEIOBATENb UUCET U3YUIAIOT OTIETBHO
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TO, 9TO OTJ/IEJIbHO He cyiiecTByeT. Pu3nka, 110 ero MHEHHIO, IOSIBJIs-
eTcsl TOrJa, KOIJia UCCJe0BaTe/Ib OTBIEKAETCS OT BCEX KadeCTB TeJ,
KpOME JIBUKEHUSI, MATEeMATHKA K€ IMOsIBJISEeTCsI TOI/a, KOIJ/a UCCIe-
JIOBATEJIb OTBJIEKAETCS U OT JBUKEHUsI. APHUCTOTENIEBCKUI B3TJIsI]] HA
MaTeMaTUKy OKa3aJicsa O4deHb KuBy4uuM. Mbr Bunum ero y HeioTona,
JlobaueBckoro, Pumana, a Tak»Ke ¥ y MHOTUX COBPEMEHHBIX yYEHBIX.

Ectb ocHOBaHUS JlyMaTh, 9TO B JAPYTUX UJIEOJOTUIECKUX YCIOBUIX
Koamoropos uHe Hagas 661 cBOO cTarhio ¢ muTarsl P. Jurensca. Ho, ¢
IPYTo#l CTOPOHBI, y HAC HET OCHOBAHUN JTyMAaTh, UTO 9TA IUTATA IPU-
BeJIeHA WM WCKJIIOYUTEIHHO M3 TAKTHIECKUX CcOoOOpakeHuil. Anaym3
ero obIMX paboT MO3BOJISIET 3aKJIOYNTh, YTO B3IV HA MaTEMaTHUKY,
BbICKa3aHHBIN @. DHreIHCcoM, ObIT CO3BYYEH €ro COOCTBEHHOMY ITOHU-
MAaHUIO MPUPOJBI MATEMATHIECKOTO MBIILIEHUSI. IMIUPAIECKOE BO3-
3peHne Ha MPUPOMY MATEMATHKH JEKJIAPUPOBAJIOCH UM HEOIHOKPATHO
U B T€X CJIydasX, KOTOPble He TPebOOBaIn 00A3aTETLHOIO BBHIPAXKEHUST
dutocod kot MO3UTNU. IMIUPUIECKOE TTOHUMAHUE MATEMATHKH SIB-
JisieTcsi, BOOOIIE TOBOPsl, €CTECTBEHHBIM JIJIsI yIEHOTO, KOTOPBIN BUJIUT
B MaTeMaTHKe Opy/ue ucciaefoBanus npupoabl. OHO COOTBETCTBYeT U
OCHOBHOI TPaJIUINK OT€IECTBEHHOTO METO/IOJIOTNIECKOTO MBIILICHUS.
Mps1 MokeM BCIOMHUTB B 3T0O ¢Ba3u o mosunuu H.U. Jlobadesckoro,
KOTOPBIil BCE MaTeMAaTHUIEeCKNE TEOPHUH, BKJIIOYAs W CBOIO “BOODpazKa-
eMyI0 TeOMETPHIO”, PACCMATPUBAJ KaK CPEJICTBO JIJIsl OMUCAHUS CYIIe-
CTBYIOIIErO MJIM BO3MOXKHOTO OIIBITA.

Konmoropos dukcupyer To mosiozkenue, 9ro B 19-m crosierun Mmare-
MAaTHKA [IEPEIIa K abCTPAKTHBIM CTPYKTYPaM, KOTOPBIE y2Ke HE MOT'YT
OBITH TOHATHI B KAYECTBE [IPSIMOT0 OTOOPAXKEHU S KOJIMIECTBEHHBIX NN
IIPOCTPAHCTBEHHBIX OTHOIIEHNH peasbHOCTH. K KOJTMYeCTBEHHBIM OT-
HOIIIEHUSM TIO9TOMY MOT'YT ObITH J0OABIEHBI KOJIMIECTBEHHO-1T0/I00HBIE
OTHOIIIEHUs], & K IPOCTPAHCTBEHHBIM (opMaM — MPOCTPAHCTBEHHO-
momobube popmbl. OH cunTaeT, KpOME TOro, 9TO TPOCTPAHCTBEHHBIE
GdopMBbI MOTYT OBITH HOHSATHI B KA4eCTBE YACTHOIO CJIydas KOJIAUIe-
CTBEHHBIX OTHOIIEHUN M MAaTEeMAaTHKa, TAKUM O0Opa30M, MOXKeT OBbITh
oTIpe/iesieHa KaK HAayKa O KOJIMIEeCTBEHHBIX U KOJIMIECTBEHHO-TT0TO0HBIX
orHomenusix [5]. Ecim BOCIOIB30BaThCS T€OMETPUYECKAM 00pPa30M, TO
BCE COJIEpXKAHUE MaTeMaTwku, Mo KoJaMOoropoBy, MOXKeT OBITH IIpeji-
CTaBJICHO B BUJI€ KPYTa, B IIEHTPE KOTOPOTO HAXOAATCS TPAIUITMOHHBIE
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TEOpUH, HEIIOCPEJICTBEHHO CBSI3aHHbBIE C OIIBITOM, a IIepudEPHUs COCTO-
WUT U3 TEOPUid, SIBJISIFONIUXCSI OOODIIEHUSIMU U aDCTPAKIUSIMEA UCXOIHBIX
TEOPU.

[naBrast mpobjiemMa MOHUMAHUST MPUPOJBI MATEMATHKU COCTOWT,
OYEBH/IHO, B IOHUMAHUU TPUPOJIBI €€ TEHTPAIBHOTO sijIpa. 3/1eCh BaXK-
HO OTBETHUTH Ha J[Ba BOIPOCA: KAKUE TEOPUH HAXOJATCS B IIEHTPE MaTe-
MaTHKK (BOIIPOC O COJEPXKAHUY SPA) U KAKOB HCTOYHUK U MEXAHU3M
CTaHOBJIEHUS 9TUX Teopuii (Bompoc o remesuce aapa). Orser Kosmo-
roposa Ha 00a 3THX BOIPOCA JOCTATOYHO SICEH: B IIEHTPE MATEMATUKU
HAXOJATCS apudMeTUKa W 3JIeMEHTapHas TeOMeTpHUsi, U TU TEOPUU
chOPMUPOBAUCH HA OCHOBE OIBITa U AOCTPAKITUN.

Bnech ymectHo cpapauTh B3rsibl A.H. Kosamoroposa ¢ kKonren-
nueit JI. Tunbbepra. B Bo33peHusx 3THUX JIBYX BBIIAIONUXCS yIEHBIX
odyerb MHOrO obmiero. Oba oHn ObLIH yOEKJIEHBI, YTO MATEMATHKA —
9TO OJ[HA U3 HAYK, HEOOXOIMMBIX JJIS TPAKTUKH, U YTO TEOPUH, NUMEIO-
1e IIPaKTUIECKYTO IIEHHOCTh, HEe MOTYT OTBEPraThCsl HA OCHOBE KAKUX-
JinbO yMO3pUTEJIbHBIX cooOpaxkenuit. Oba OHU OTPUIATETHHO OTHOCH-
Jich K Opay>poOBCKO#l KpUTHKE Kjaccuueckoii maremaruku. OmHako
B MOHUMAHWU TPEJIMETa MATEMATUKU UMEETCsl CYIIECTBEHHOE Pa3Jiv-
qpe. ['uapbepT moJaraj, 9To MeHTP MATEMATHKH UMEET BHEOIBITHYIO,
ampuopHyio npupoay. B crarbe “Ilosnamnme mpupoabt u JoruKa” OH TIH-
ca: “@uytocodbl 1 B caMOM Jiejie yTBepKaa i, — u KauT ObLT Kjac-
CHYECKVM IIPEeJCTABUTEJIEM TOM TOUKY 3PEHMUsI, — YTO ITOMUMO JIOT KK
¥ OIBITA MBI 00JIQJIaeM elle U HEKOTOPBIMHU AIIPUOPHBIMU 3HAHUSIMU
0 JeHCTBUTENHHOCTH. 1 JOIycKaio, 9To yiKe JJisd TOCTPOEHHsT Teope-
THUYECKIX KAPKACOB PA3JIMIHBIX TEOPHI HEKOTOPbIE AlIPUOPHBIE TIPEJI-
CTABJIEHUST HEOOXOIMMBI M UTO MMEHHO OHHU BCETJa JIEYKAT B OCHOBE
OCYIIIECTBJIEHUsI HAIlero 3HaHus. ¢ IoJiararo, 9To U MaTeMaTHudecKoe
3HAHNE B KOHEYHOM CUeTe TaKyKe OCHOBBIBAETCsl HAa HEKOTOPOIl pas-
HOBHUJIHOCTH TAKOIO CO3€PIATEILHONO MOHUMAHUS, W 9YTO JaXKe JJIsi
mocTpoeHust apudMETHKE HaM HeoOXOIMMa OIpeJIe/IeHHAsT AallPUOPHAST
yCTaHOBKA. ...¢] mojiararo, 9To Mo CymecTBy UMEHHO 9TO W JIeIaeTCs B
MOMX MCCJIEJIOBAHUSIX 110 OCHOBAHUSAM MaTeMaTuku. ...OIHaKo rpaHu-
11a MEeXKJy TeM, 9eM, C OJIHOIM CTOPOHBI, MbI 00JIaJIaeM AIlPUOPH, U TEM,
JIJIsT 9€ro, ¢ JPYroi CTOPOHBI, HEOOXOUM OIIBIT, JOJKHA MTPOBOJIAThH-
cs nnade, yeM y Kanra. Kant cuibHO 1epeorneHus poab U MaCIITaOb
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AIPUOPHOTrO. ...B KAHTOBCKOil T€OPUHU allPUOPHOIO €IIle COJIePIKATCSI aH-
TporroMopdHbIE MIJIAKHA, OT KOTOPBIX OHA JIOJKHA OBITH OUYUIIEHA, U
ocJie TOro, Kak OHU OyJIyT YAAJEHbI, OCTAHETCS JIUIIL Ta AIPUOPHAS
YCTAHOBKA, KOTOPAs JIEXKUT B OCHOBE YHCTO MATEMATHIECKOTO 3HAHUSI.
[To cymecrBy, ona u ecTb Ta (PUHUTHAS YCTAHOBKA, KOTOPYIO s OXa-
PaKTepU30BaJ B psijie CBOUX pabotr’ [6].

Ommuane 'mipbepra or Kosmoroposa cocrout B ToM, uto y ['niib-
GepTa IEHTP MATEMATHKU XapaKTEPU3yeTCsi M0 COJIEPKAHUIO KaK (-
HUTHAsT MaTeMaTHKa U OH IOHUMAETCs KaK JAHHBIM arnpuopu, HO He
Kak abCTPArupOBAHHBIA U3 ONBITA. DTO PACXOXKJIEHHE B MOHUMAHUN
pejiMeTa MaTeMATUKN CKa3bIBAeTCs Ha OTHOImeHHH Kosmoropora K
ruJIbOEPTOBCKOIT ITporpaMMe 060CHOBaHUSI U Ha, MIPEJICTABJIEHUH O TIep-
crieKTrBax 000CHOBATEIBLHBIX HccyenoBanuii. B crarbe “CoBpeMeHHbIe
criopet o npupoge maremaruku’ (1929) Kosmoropos mumer: “Hanto-
Jlee YsI3BUMBIM IIYHKTOM THJILOEPTOBCKON TEOPHUM SIBJISIETCS TO, UTO
JUTST JTOKA3aTeJIbCTBA HEIPOTUBOPEYNBOCTH MATEMATHIECKUX AKCHOM
€My IIPUXOUTCS IIOCTPOUTH HOBYIO JUCIMILIMHY “MeTaMaTeMaTuKy , u
€CTh OITACeHWUsl, 9TO B ‘MeTaMaTeMaTuKe’ BO3POISITCS BCe TPYIHOCTH,
M3rHAHHBIE U3 MareMaTuku’ [7].

st Tmiinbepra B MeTamMaTeMaTUKe HE MOYXKET BOSHUKHYTH HUKA-
KUX TPYAHOCTEl, 60 oHa (GUHUTHA U, TI0 OIPEJIEJICHNIO, AlPUOPHA, T.€.
HEOOXO/IMMa JIJIsi HAIero CO3HAHUS. ANPHOPHOCTH HEKOTODPOIl dacTh
MaTeMaTUKNA O3HadaeT st ['minbepTa ee MpUHAIIE’KHOCTH K 000C-
HOBATEJbHOMY CJIOIO, IPEJIEJbHYIO HAJEKHOCTh €€ JI0KA3aTe/IbCTB U
HEYSI3BUMOCTD Jjisi iporuBopednii. C SMIUPUYECKON TOYKH 3peHus,
KOTOPO#l mpuiepKuBaeTcs KoaMoropos, moJHONW HAJIEKHOCTH HE MO-
JKeT OBITh HU B OJIHOM TEOpWHU, U JIJIsi CAMOU METATeOPUN HEeOOXOIMO
BO3HUKAET IpobjieMa 0OOCHOBaHUsI ee HEIIPOTUBOPEINBOCTH.

3. IlyTh Kk O6OCHOBAaHUIO MATEMATUKU

Ecsiz mpuagTh SMInpraeckoe IpecTaBIeHe O IPUPO/IE SIpa MaTeMa-
iKY, a KoJIMOropoB, Kak Mbl BHJIMM, TBEPJIO CTOUT HA, STOW IMO3UIINH,
TO TIpobJIeMa abCOMIOTHOTO OOOCHOBAHUSI MATEMATUKN, KOHEYHO, TePsi-
er cmbicsi. OH, 0JIHAKO, HE OTKA3BIBAETCS OT CAMOI Mjien 0OOCHOBAHUSI
maremaTuku. OH He BEpUT B aOCOJIIOTHBIN XapaKTep 000CHOBAHUSI, HO
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CYNTAET BasKHBIM YETKOE BBISIBJIEHUE €€ JIOTMYECKOTO OCHOBAaHUSI.

Eie omuna HemocTaToK ruiibbepToBCKoil mporpaMmbl Koanmoropos
ycMarpuBaer B moHATHU (uHUTHOCTU. ‘C TEOPETUKO-II03HABATEIBHON
CTOPOHBI, — IUIIET OH, — TOYKA 3peHns ['minbepra CBOIUTCS K CTPO-
TOMY OIDAHMYEHUIO KOHEYHBIM; BCE MATEMATHYECKUE IIPEJIJIOXKEHUS,
B KOTOpPbIE TaK WJIM WHAYE BXOJIUT OECKOHEYHOCTH, OObSBJISIIOTCS JIU-
MIEHHBIMU BCAKOrO cMbIcia. [IpaBna, ¢ Giectsimum uckyccrBoM ['uiib-
6epT BOCCTAHABINBAET 3a0pPAKOBAHHBIE MATEMATHIECKIE TEOPUN B BH-
ne dopMaIbHOM HEPOTUBOPEYNBOI MIPHI CHMBOJIAME. Bce Ke 3TOT
BBIXO/I, HE JAIONIUI HUKAKOrO OODbSICHEHHUsI, YEM JKe JI€PXKATACh MaTe-
MaTHKa JI0 HACTOSIIETO BPEMEHH, II0YeMY, BbICKa3bIBas O OeCKOHed-
HOCTH CY2KJIEHUsI, He MMEeFOIie HUKAKOrO CMbIC/Ia, MATEMATUKN TIOHU-
MaJid JIPYT JApyra, — IPOIUKTOBAH TOJBKO HEYMEHHMEM HAWTHU BBIXO/L
Gosiee yuoBsieTBOpUTENbHBINA” [7]. BpayspoBckuii 10x0 npecTaBis-
€TCs €My B 9TOM OTHOIIEHWH Oojiee MpearoITuTeIbHBIM, 100 bpayap,
“He TIyrasich MPobJIEMBI, 00EITAeT BBISICHUTD TPUPOJY OECKOHETHOCTH .
BpayspoBcKyto MONBITKY 0O0CHOBaHUSsI, OJJHAKO, OH TAKXKEe He CYUTAET
BBINOJTHUMOTA.

SaKII0INTE/bHBIN a03all 9TOM CTATbU OYE€Hb BayKeH, MO0 371eCh CO-
JIEPKUTCA HEKOTOPBIIf HaMEK Ha BO3MOXKHBIN BBIXOJ, U3 TPYAHOCTEH.
“Ho mo3Bo/mMTETHHO COMHEBATHCS, ITO UHTYHUIUS U KOHCTPYKITUS HO-
BBIX 00pa30B, UCXOJIs U3 HATYPAJIbHOI'O Psijia, OKayKyTCsl [IPU ITOM Ha-
JIeXKHBIME PyKOBOJIMTE IIMU. B gacTHOCTH, Bpaysp m3yuaer KOHTUHY-
yM B (hopMe OECKOHEUHBIX IOC/IEI0BATEIFHOCTEN HATYPAJIBHBIX YACE,
TaK KaK TOJBKO B TaKOH (DOPME €ro eCTeCTBEHHO IOJIYUUTH IUCTO JIO-
rugeckuMu cpejcrsamu. Vcropudeckn ke njiess KOHTHHYYMa CO3/aBa-
JIaCh TIOCPEJCTBOM HJ€aIN3allnU JefICTBUTETFHO HAOIIIOaeMbIX HelIpe-
PBIBHBIX CP€JI; IIOKa TPY/HO IPEJICTABUTH cebe, KaK OTCIO/a M3BJIeYb
OIOpY /I PA3BUTHUsI MATEMATHYECKOW TEOPHUM, HO TOJBKO 5TO OBLIO
OBbI IPSIMBIM IIyTEM K IIOHUMAHWIO IPUPOIHI MATEMATHIECKOIO KOHTH-
Hyyma” [7].

WNnaea Kosmoroposa coctonT B TOM, 9TOOBI 000CHOBATH KOHTUHYYM
HEIIOCPEJICTBEHHO, UCXOsI M3 TOI0 COODParKeHUsI, UTO ITa UjIesi POJIU-
Jlach 13 HaOJIIOJIEHUsI CIJIOMIHBIX CPell. DTO MPUHIUIINAJBHO HOBBII
B3IJIsiJ] Ha, Ipo0JIeMy OOOCHOBAaHUS MATEMATHUKHU, MO0 HAMEIAECTCH BO3-
MOXKHOCTH BBIUTH 38 MpeIesbl apudMEeTUKN, KOTOPAas JIE2KUT B OCHO-
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Be KakK (POPMAaJIUCTCKON, TaK U MHTYHUIIMOHUCTCKON IIPOrpaMM 0H6OCHO-
BaHUsl, [IPUBJIEYb HOBBIE, OOJiee Oorarbie IMPEJICTABIEHUS B Ka4eCTBE
HEIIOCPEICTBEHHO JAaHHBIX. HeoOX0[InMO TPUHSATD MICI0 KOHTHHYYMA
KaK CBA3AHHYIO HEIOCPEJICTBEHHO C HEKOTOPBIM THUIIOM OIBITA, C Ha-
GJIIO/TeHIEM HEIIPEPBIBHBIX Tpo1ieccoB. C aMIUPUIECKON TOUKN 3peHUsT
apryMeHT IPeCTaBJISEeTCs BIIOJIHE IIPUEMJIEMbIM: €CJIH [TOHATUE YNC-
Jla, B3STOE U3 OIbITA, MOXKET OBITH ITOJIOKEHO B OCHOBY ITOCTPOEHUSI
MaTeMaTUKU, TO [MOYEeMY 9Ta POJIb IIPU OIPEIEeIeHHBIX OIPDAHMIEHUSIX
HE MOXKET OBITH IIPEIOCTABJIEHA TOHATUIO KOHTUHYYyMAa?!

IIpumeprOo B TO Ke Bpemsi OJIM3Kas uiaest BblaBUTATach 1. Ppe-
re. Kak sTo BumHO u3 ero pykonwmceii, msnanubix B 60-X rogax, oH
pa304apoBaJicsi B JIOTUKe W apudMeTUKe KaK JIOCTATOYHON 6a3e Jjist
00OCHOBaHUSI MATEMATHKY B [1€JIOM. B IIepBbIil Tepro1 CBOeil JesdTesb-
HOCTHU OH, KAK M3BECTHO, OTBEPraJl SMIUPUIECKUE U IeOMETPUIECKUE
WHTYUIINY KaK He BIIOJTHE HAJIe’KHBIE. Ternepb OH CIUTAET, 9TO “apud-
METHKa ¥ I'€OMEeTPHs BBIPOCIN HA OJHOW M TOH 2Ke II0YBE, TaK YTO
BCsl MATEMAaTHKa eCTh, COOCTBEHHO ropopsi, reomerpusi’ [8]. Teomer-
pudeckasi MHTyUIUsl Oorade, deM apudmermdeckasi, nO0 OHa COJEp-
KAT B cebe nyero KoHTuHyyMa. Ppere maer cxeMy HOBOTO TOIXO/a K
0DOCHOBAHUIO MATEMATHKH, UCXOAS M3 I€OMETPUIECKOTO MOHMMAHUS
ee OCHOBBI. B 3ameTKax, OTHOCAIIUXCS K 9TOMY II€PUOJY, MBI BHIUM
HaOPOCOK TAKOTO TOX0/a, KOTOPBINt CBOJIUTCS K TOMY, UTOOBI MO/IOMN-
TH K 0OOCHOBAHUIO apu(PMETUKU U JPYTUX UUCJIOBBIX CUCTEM, UCXOJIsI
W3 TeOMETPUYIECKON MHTEepPIpeTaluu KOMIJIEKCHbIX unces. V3 Hempo-
THUBOPEYUBOCTH TEOPUHU KOMIIJIEKCHBIX UHCE]I, OIPABIAHHON HA OCHOBE
FeOMETPUYECKON OYEBUIHOCTH, TOJ2KHA CJIEIO0BATH, [0 €r0 MHEHHUIO,
6e3yc/I0BHAas HEIPOTHBOPEUYUBOCTH AKCHOMATHKH JEHICTBUTEIBHBIX U
HaTypaJIbHBbIX uncesi. Maremarnka, Takum o0pa3zoM, 0OOCHOBBIBAETCSI
y @pere Ha OCHOBE Nr€OMETPUIECKOIO KOHTHHYYMA, B3ITOTO B KAYECTBE
HCXOMIHOT'O TIPE/ICTABJICHUSI.

WNnea @pere, HACKOIBKO M3BECTHO, HE TOJYIHIA MTPAKTUICCKON
pa3paboTku. ApryMeHT 37eCh IIPOCTON W Ha IEPBBIA B3IJIsi] HEOTPa-
3UMBI: HEJIb3si B OCHOBaHUWE MATEMATHUKHU KJIACTh IPEICTABJIEHUs, C
KOTOPBIMU CBSI3aHBI MAPAIOKCHI. DTO YKe BO3PAXKEHUE MMeeT CHJIy U
B OTHOIIeHNH ujen KoJMOropoBa HCIO/IB30BaTh (DAKT HEIPEPBIBHO-
CTH PeaJIbHBIX IIPOIECCOB /i ODOCHOBAHUS HEIPEPHIBHOCTA MaTeMa-



Ilepyunos B.51.  IIpo6aema obocuopanus maremaruxu y A.H.Kommoroposa 19

Tuvdeckoi. TpyaHocTn yCcyryosioTcs 3/1eCh TeM 00CTOSTETbCTBOM, UTO
[peJIJIaraeTcsi OCyIIeCTBUTh OOOCHOBAHNE MAaTEMATHKY Ha (DyHIaMeH-
Te, He TpUHAJIEXKAIeM 3Toit Hayke. [lomydaercs, 9ro ajas 0bGOCHO-
BaHUA UCTUHHOCTU HAIIUX IIPEJICTABJIECHUIl O KOHTUHYYME MBI JTOJIK-
HBI O0PATUTHCH K aHAJIN3y (DU3UIECKOH HENPEPHIBHOCTU M MEXAHU3-
MOB (POPMHUPOBAHUSI COOTBETCTBYIOIIETO MATEMATUIECKOTO TOHATHUSI.
[Tonumanme 3TUX TPyJAHOCTEH, KOHEYHO, U 3acTaBigeT KoamMoroposa
TOBOPUTH, UTO IOKA HE BUJIHO ITyTeil, KAKUM 00pa30M IIpejCTaB/IeHUe
0 PeasibHOI HEIPEPBIBHOCTH MOYKET OBITh MCIOJIB30BAHO JIJIs JIOTHYe-
CKOr0 0DOCHOBAHUST MATEMATHIECKAX TEOPUIA, BKIIIOYAIONINX B cebs 110~
HATHAE HEIIPEPbIBHOCTH.

4. IlousaTHEe BEeJIMYNHBI KaK JIOTUYECKHUI (i)yH,H‘aMeHT
MaTeMaTuKunu

Xorsa Kosmoropos He roBOpUT B SIBHOM BHUJE O IIPEJIAraeMoil UM HO-
BOI1 TporpaMmMe 060CHOBAHUS MATEMATHKY, HEKOTOPbIE KOHTYPBI TAKOM
nporpaMMbl HaMe4dal0TCd UM IIPDU aHaJIN3€ ITOHATHA BEJIMNYINHBI. Be.HI/I—
9UHA — 9TO MOHSTHE, K KOTOpOMY KOJIMOropos Bo3Bpalascs HEOIHO-
KpaTHO. VI3BecTHO, 9TO mIepBast ero pabora, oTHOCsmasicst K 1923 romy,
yKe cojepxkur akcuomaruky Beanuusbl [9]. C HEKOTOPbIME H3MEHe-
HUSIMU OH TPUBOAMT 3Ty akcuomaruky B BCY, B crarhe “Bemmuanna’.
Unen, cBsazanuble ¢ MOHATHEM BEJUIUHBI, 00CYKIAIOTCS UM B IIPE/IU-
ciosun K Kuure A. JleGera “O6 msmepennn sesuuns’ (1938). Wzest
BEJIMUMHBI JIeTaJIbHO pa3pabarbiBaercs B Kaure “‘Bpenenve B anajms’
(1966) u B psne crarei, olyGJUKOBAHHBIX B XKypHaJse “Maremaruka B
mKosie”. DTOT HENPEXOANUI HHTEPeC K MOHSITUIO BeJTMIMHBI UMEJ B
cBoeit ocHOBe JiBe 33 1a4u. Bo-mepBbix, KoMoropoB crpeMuiicss B MaK-
CHUMAJIbHOU CTEIIeHU BBISBUTH, TAK CKA3aTh, €CTECTBEHHOE COIO/[THHE-
HIUEe UCXOJHBIX MoHATHil MaTtemaruku. O ynpekaer Jlebera B ToM, 94TO
BEJIMYIMHA OMPEEISeTCs Y HETO 9epPe3 UnCJIO, B TO BPEMsl KAK CAMO UMC-
JIO TIOHMMAETCsT KAaK Pe3yJIbTAT M3MepeHus BeJndnt. KoaMoropos cam-
TaeT, YTO MOHSITHE BEJMINHBI IEPBUYHO U 9TO OHO JIOJIZKHO OBITH BBe-
JIEHO TIOCPEJICTBOM CHCTEMBI AKCHOM JIO OIIPEJIECJIEHUST TUCJIa U KAKOTO-
Jm60 n3mepenust Boodire. OUeBUIHO, 9TO OH CIUTAET BO3MOXKHBIM IIPH-
MEHUTH K MOHSATHUIO BEJIMYUHBI TOT K€ aDCTPAKTHO-aKCHOMATHIECKU
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METO/I, OIIpeJIeJIeHN s, KOTOPBI OH IIPUMEHUJI K OIIPEJIEJIEHUIO TOHATHS
BEPOSTHOCTU. BTOPOIl MOTHB, KOTOPBI MPUCYTCTBYET B 3TOM IOCTO-
AHHOM CTPEMJIEHNU K IIPOSCHEHUIO OHATHUS BEJIMYUHBI, — 9TO UHTEPEC
cODBCTBEHHO OOOCHOBATEIBHBI. AKCHOMBI BEJITMUIMHBI JJAHBI HAM C TOI
2K€ CTEIEHBIO OYEBUIHOCTH, KAK U AKCUOMbBI apU(PMETUKHU, HO OHU 3HA-
YUTEJIBHO OoJiee HOraThl IO COJEP>KAHMIO, IIOCKOJIBbKY COJIepyKaT B ce-
6e mpe/ICTaBJIEHIE O HEIIPEPBIBHOCTH U aKTYaJIbHOM OeckoHeuHOCTH. B
aKCHOMaTHKe BeJUnInHbl KoJIMOropoB BHEN cUCTeMy TpeICTaBIeHUH
boJtee 00IIyT0, YeM apudMeTHKa UJIH TeOMETPHs, TAKYI0, KOTOPas MO-
2KeT UIPaTh POJIb JIOTHYECKON OCHOBBI I Pa3BEePTLIBAHUA OCHOBHBIX
MaTeMaTUYeCKUX TEeOpUil.

B nebosbmoit kaure “Beenenne B ananuns” (1966) on o6ocHOBBIBAET
TOT (DAKT, YTO TPAIUIINOHHOE OIpEJIeICHIe MHOXKECTBA JIeHCTBUTE b~
HBIX YHCEJI 9epe3 JeCATHUIHBbIE APOOM W OIpEeNe/IeHne WX Ha OCHOBE
MMOHSATHUS BEJIMINHBI H30MOPMHBI, U, TAKAM 00Pa30M, AKCHOMATHKA Be-
JIMYUHBI JOCTATOYHA JIJId CUCTEMaTUYeCKOI'0 IIOCTPOEHUSI TEOPUHU Bellle-
CTBEHHBIX UHUCEJI, & CJIeJI0BATEJIbHO, U JIJISI CUCTEMATUIeCKOI'O BBEIEHU ST
MIOHATUH MaTEeMaTUIeCKOro aHaan3a. [leficTBUTEbHOE YHCIO MOYKET
OBITH OIIPEEJIEHO B ITOM CJIydae KaK MOHOTOHHBIN & IMTUBHBIN OIIe-
paTop Ha CHCTeMe CKaJsSpHbIX Bejudud [10)].

B 30-x romax mpomnutoro Beka II. Bepnaiic cdhopmynuposas Heko-
TOPBI KPUTEPHUIl YCIEITHONW UJTH COCTOSBINEHCsT TPOrpaMMbl 060CHOBA~
HUSI MATEMaTUKU, KOTOPBI CBOJAMTCSA K TOMY, 4TO Jito0asi Takas Ipo-
rpamMMa JOJIZKHA OBITH CIOCODHON ODOCHOBATH MATEMATUIECKUI aHa-
sm3. CMBICJT KpUTepHUsl JIOCTATOYHO siceH. MareMarwdeckuil anaims
— HeHTpaJbHas JUCIUILIMHA COBPEMEHHOH MaTeMaTHKHU, sBJIAIONad-
(671 H,HeﬂHbIM N CTOKOM 6OJ'H>IHI/IHCTBa CYIIeCTBYIONINX MaTeMaTUICeCKNX
Teopuil U OCHOBO# GOJIbINEll YacTu NPUJIOKeHuH maremaTuku. [Ipo-
rpamMMy, 0OOCHOBBIBAIOIILYIO aHAJIN3, HO HE IPUHAMAIONLYI0 HEKOTOPHIX
[IPE/IITOCBLIOK TEOPUH MHOYKECTB THUIIA AKCUOMBI BHIOOPA U T.II., MO2KHO
C 9TOM TOYKU 3PEHMS CUNTATH yCIEITHOH, 0O0CHOBBIBAIOIIEH MaTeMa-
THKY B €€ OCHOBe. fICHO, 4TO HU OFHA U3 TPAIUIMOHHBIX IIPOrPAMM
000CHOBaHMST MATEMATHKN He yJIOBJIETBOpsieT yciaoBuio BepHaiica. Ec-
JIN 7K€ aKCHOMAaTHUKAa BEJHMYUHDBI OKA3bIBAETCS JIOCTATOYHON JIJIsT 060C-
HOBaHWS MATEMaTUIE€CKOrO aHAJIN3a, ITO J0Ka3biBaeT Koamoropos, To
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MBI IMEEM OCHOBAHHUE TOBOPUTDH O IIPOrpaMmMe 0OOCHOBAHUS MATEMATH-
ku 1o Kosimoropoy, koropasi 6asupyercss He Ha apudMeTnke, He HA
reoMeTpHuH, He Ha JOTHKE, HO Ha MOHSITHH BEJININHBI. JTa IPOrPaAMMAa
COOTBETCTBYET 001eMy 3aMbIcy KoMOropoBa mocTpOUTh MaTeMaTH-
Ky Ha, OCHOBE IIPUHIIMIIA HEIPEPBIBHOCTH KaK OOOCHOBAHHOI'O HabJIfO-
JIEHHEM PeaJIbHBIX IIPOIECCOB.

BoamoxkHOCTD 9bDEKTUBHOI ITporpaMMbl 0O0CHOBaHUSI, DA3UPYIO-
melics Ha MOHATHN BEJININHBI, IPEICTABIACTCS BIIOJHE peaabHoit. [1o-
HATHE BEJTUIHHBI 00/181a6T 0COOBIMU KAUECTBAMHA. JTO 00IIee MOHATHE,
KOTOPO€, OJHAKO, IIOJIHOCTHIO IIPEICTABIIAETCS NeOMETPUIECKUM [IOHS-
THEM JIJINHBI OTPe3Ka. Bce aKCHOMBbI BeJIMYMHbBI, KPOMEe aKCHOMBI Hellpe-
PBIBHOCTH, JIaHBI HAM B allOAUKTHYECKON OYEBUIHOCTH U HE BBI3HIBAIOT
COMHEHUsI B CBOEIl ITOJIHOW JIOTUIECKOH COBMECTHOCTHU. TaKoBbI aKCHO-
MBI CYIIECTBOBAHUSI CyMMBI U PA3HOCTU BEJIMYNH, ACCOIMATUBHOCTH 1
KOMMYTATUBHOCTH CJIOXKEHUSI U T.J. 1TO KacaeTcss aKCUOMBbI HEIIPEPbIB-
HOCTH, TO OHa He MOYKET BHECTHU IIPOTUBOPEYUSI B CUCTEMY BCJIEJICTBUE
CBOeil 0YeBU(HOM HE3ABUCUMOCTH OT JPYTMX aKCUOM. B IOHATHYN BejIu-
9UHBI, MBI, TAKIM 00Pa30M, UMeeM HaJIEXKHYIO 0a3y it 0OOCHOBAHUST
IEHTPAJIbHBIX Pa3IeI0B MATEMaTHKA.

Hac, omHako, J0IKHO CMYTUTh 3I€CH TO 00CTOATELCTBO, YTO, Ha-
cTanBasi Ha IIPEUMYIIECTBE IIPEJIaracMoro UM IOJX0/1a K U3JI0KEHIIO
aHajn3a, KoJMOropop Hurje He KBaJU(UIMPYET €ro KakK IOIX0J K
obocrosanuto ananusa. OH paccMaTPUBAET MPUMEHEHNE aKCHOMATUKH
BEJIMYMHBI K M3JIOXKEHUIO aHAJIM3a TOJBKO KaK CIIocob boJiee ageKkBaT-
HOT'O TEOPETHIECKOTO TPEICTABICHIS 9TOI TEOPUH, HO He KaK JOKa3a-
TEJILCTBO €€ HEIIPOTHBOPEYNBOCTH.

DTOT MOMEHT TPYIHO 00bsICHUTHL. MOXKHO, OHAKO, ¢ OOJIBIIION Be-
POSITHOCTBIO IIPEIIOJIAraTh, YTO OTCYTCTBUE IIPETEH3UH Ha ODOCHO-
BaHme aHaJm3a npoucrekaer y KoaMoropoBa m3 ero sMmompudeckoit
YCTAHOBKU M U3 IIPOUCTEKAIONIET0 M3 Hee CKEeITHYECKOrO OTHOIIEHUS
K BO3MOXKHOCTHU a0COJIIOTHOIO OOOCHOBAHMS MATEMAaTUKH. JMIIMPHUIe-
CKasl KOHIIEIINs BEJIMYUHBI, TPAKTYIOMIAs 9TO IIOHATHE KaK B3sSTOe U3
HaOJIIOAEHUsT peabHBIX IIPOIECCOB, U IMIUpUIEcKass PUI0COPUsT Ma-
TEeMATHKMN BOOOIIE HE MO3BOJISIOT CUYUTATH AKCMOMATUKY BEJIMYWHBI B
KauecTBe 3aBeJOMO HAaJeKHON CUCTEMBbI yTBED:KICHUH, He HyKIAlo-
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mieiicst B JI0Ka3aTe/IbCTBE HEIIPpOTUBOpeYnBoCcTU. B ormune or ['mjib-
6epra, Kosmoropos He J1omyckaji CyIeCTBOBaHUS BHYTPU MaTeMaTH-
KM CJIOS alpPUOPHBIX, HEKOJEOMMBIX U 3aBEJIOMO HEIPOTHBOPEYUUBBIX
cucreM yTBepxkIeHuit. JIrobas merareopus, CKOJIb ObI OrpAHUIEHHO
OHA HU OBIJAa, C €r0 TOYKHU 3PEHUsI, BO3POKIAET MPodbaeMy 0O60CHOBA-
HUsI, [IOCTaBJIeHHYO Jjist Teopuu. C 3TOi TOYKY 3pEHUs], BCsIKOe 060CHO-
BaHUE MATEMATHYECKON TEOPUU SIBJIsIeTCs 0OOCHOBAHUEM OTHOCHUTE]Ib-
HBIM, OHO MOYKET COCTOSITH TOJIbKO B IIPOSICHEHWUU MPUWHIIUIIOB, JTOCTa-
TOYHBIX JJI CHCTEMATHIECKOTO MPEJICTABICHUS HAJUIHOTO COMEPIKa-
HUS 9TOU TEOPUU.

Iloaxonpr kK obocHoBanuio maremaTuku y ['unmbbepra u y Kosmoro-
pOBa CyIIEeCTBEHHO pa3IndHbl. [ MIb0epT NCXOMUT U3 JOIYIIEHNS AllpU-
OPHOIl OCHOBBI MaTE€MaTHUKHU, OH OIpeJesseT ee depe3 (DUHUTHOCTb U
MBITAETCHA Ha OCHOBE (PUHUTHON MATEMATHKHU JIOKA3aTh HEIPOTHBOPE-
9UBOCTH TEOPUiL, COMEPKAIUX TPAHCHUHUTHBIE dieMeHThl. PuHuTHAS
MaTeMaTHKa OKa3aJlaCh, OJIHAKO, HEJIOCTATOYHON JyIst 9Toi 1esu. KoJ-
MOT'OPOB BBIJIBUTAeT Ha [E€PBBIN ILJIAH IOHSITHE BeJIMYMHbI, [I0KA3bIBAET
JIOCTATOYHOCTh aKCHOMATUKHU BEJIMUMHBI JIJIT CHCTEMATHIECKOTO TIPeJl-
CTaBJICHUS MATEMATHIECKOIO AHAJM3a, [MOHUMAsi 9TO, OIHAKO, TOJIb-
KO KaK crocob ero 0oJiee aJIeKBATHOI'O TEOPETUYIECKOTO IPEICTaBJIe-
aus. VHTEpechl MCTUHBI TPEOYIOT COENMHEHUs] STHX MOAX0I0B. Kos-
MOT'OPOB HAIIEJI, II0-BAIUMOMY, HanboJiee aJIeKBaTHOE IIOHSITHE, JI0CTa~
TOYHOE /I OOOCHOBAHMS AHAJIM3A U, CJIEI0BATEJIHHO, JJIsI [IOCTPOCHUS
3¢ deKTUBHON TporpaMMbl OOOCHOBAHUS MATEMATHKH. DTO IOHSTHE
BestmauHbI. Ky 910 Tak, TO HaIa 3aja9a COCTOUT B TOM, YTOOBI 3a-
MEHUTH (PUHATHYIO MATEeMATUKy [ manbepra akKCHOMATUKON BEJIMIHHDI
KosmoropoBa u monsiTarbcs 3areM 000CHOBATH AIIPUOPHBIHA U, CJIe10-
BaTeJIbHO, 6€3YC/IOBHO HAJIEXKHBIN XapakTep 9Toil akcrnomaruku. MHa-
9e TOBOPSI, MbI JIOJI?KHBI IEPEUTH OT SMIUPUIECCKUX MTPEICTABICHUI O
CTaTyCe BEJMYINHBI K TOHUMAHUIO €€ Al[PUOPHOTO CTATYCA.

C TOYKM 3peHusi TPAJUIHOHHOTO ATPUOPU3MA OHITHE BEJIMINHBI
— OJTHO U3 IVIyOWHHBIX [IPEJICTABJICHII CO3HAHUS, M MBI IMEEM OCHOBa-
HUE JyMaTh, YTO CUCTEMa aKCHOM, OIPEJIEJISIONINX 9TO MOHSITHAE, TaK-
2K€ HOCHUT AIPUOPHBIA 1, 63yCJIOBHO, HEIIPOTUBOPEUMBLIN XapakTep.
[Ipuanmast MOHATHE BETMYNHBI B KAYECTBE MCXOIHOTO, MBI HE JOJIZK-
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HBI TPAKTOBATh €ro KaK IIOHSATHE, B3siTOE M3 HAOJIIOJEHUs] PeasibHBbIX
poreccoB. MblI T0/2KHBI OCTABUTH MPSIMOJIMHERHBIN SMITUPU3M 1 000C-
HOBATB IIPaBa AIPUOPUCTCKON TOUYKM 3peHusi. MbI JOJKHBI HCXOIUTH
U3 TOrO, YTO B CTPYKTYPE MATEMATUIECKOTO MBIIIEHUS CYIIECTBYET
CHUCTEMA IPEIeIbHO HAJEXKHBIX IIPEJICTaBJIEHNN, KOTOPAas OIIPe/Ieis-
eT abCOJTIOTHO HAJIE’KHBIE JIOKA3aTEeIHLCTBA U aOCOTIOTHO HETPOTUBOPE-
quBbIe cuCTeMbl. ApudMeTrKa HEIPOTUBOPEYNBa He MOTOMY, YTO MbI
MOXKeM yOeInuThCA B 9TOM (paKTe TMOCPEICTBOM JIOTHIECKOTO aHAJII3A,
a 10 TOil NMPUYWHE, YTO BCE €€ AKCHOMBI O0JIAAI0T OHTOJOTHIECKOH
UCTUHHOCTHIO, YTO OHU JAHBI HaM KakK OOINEe3HAYNMble U IIPOIUKTO-
BaHHBIE CTPYKTYPOIl MBINIIEHUsI. AKCHOMBI, OIPEJIEISIIONINE TOHSITHE
BEJINYMHBI, B TOH Ke Mepe 00JIaJai0T aloUKTUIeCKOH OUYE€BHIHOCTHIO
00OCHOBATEILHOTO CJIOST, UYTO W aKCUOMBI apU(PMETUKU, ¥ Mbl UMEEM
OCHOBaHUE IyMaTh, YTO U3JI0KEHIE AHAIN3a HA OCHOBE IIOHSTHUS BEJIN-
YUHBI SABJISIETCS OJTHOBPEMEHHO U €ro abCOIIOTHBIM 0DOCHOBAHUEM.

B nepBoMm TOoMe cBomx m3bpaHHBIX paboT Kosmoropos mwuiier 1mo
noBoiy crarbu “O mpuaiuie tertium non datur” ciemyromee: “Ilo-
CTPOEHNE B paMKaX WHTYHUIIMOHUCTCKON MAaTeMATUKU PA3JIMIHBIX Pa3-
JIEJIOB KJIACCUIECKOI MATEMATHKU JOJIZKHO OBLIIO CIIY2KUATH 71t 0OOCHO-
BaHUs UX HEIPOTHBOPEYUBOCTH (HEIPOTHBOPEUUBOCTH UHTYUIIMOHUCT-
CKOIl MaTeMaTUKU IIPU ITOM CUUTAJIACH CJIEJICTBUEM €€ MHTYUTHUBHOI
y6eauressroctn)” [11]. Tlepexo oT MHTYUTUBHON yOeIUTEIHHOCTH K
JIOTUYECKON HAJIE2KHOCTH — 3TO T'MJILOEPTOBCKasi WJIM Opay’dpOBCKast
YCTAHOBKA, HO, KOHEYHO, HE YCTAHOBKA, IMIIMPUIECKoil umocoduu. B
HACTOsIITlee BPeMsI MMEHHO 3TOT IIyTh U JIOJ2KEeH OBITH ompasiaH. Mol
JIOJIZKHBI IIOHATH, YTO OIIPE/IEJIEHHAs YaCTh [IPEICTABICHII MaTeMATH-
KU 00J1a/1aeT alpHOPHOCTHIO, OHTOJIOIMYECKON UCTHHHOCTHIO, 0COHOTO
po/ia MHTYUTHBHON yOeIUTEIbHOCTBIO M, KaK CJIEJICTBHE, IIOJHOMN JIo-
TAYEeCKON HaIe?KHOCTBIO.

st peanm3anuu WIAeW BEJWYUHBI B KadecTBe 0a3bl abCOIIOTHO-
ro 0DOCHOBAHUS MATEMATHYECKOTO AHAJN33a U MAaTEMATHKH B IIEJIOM
CJIeyeT BBIIIOJIHUTH J[Ba YCJIOBUsA. Bo-11epBbIX, HEOOXOIUMO [T0KA3aTh,
9TO AKCHOMATUKA BEJUYIUHBI JIOCTATOYHA JIJIsi OOOCHOBAHUS HCXOJI-
HBIX IIPUHIUIOB MATEMATUIeCKOr0 aHau3a. Bo-BTOpbIX, HEOOXOIMMO
000CHOBATH TPUHAJJIE?KHOCTh AKCHOM BEJIMYUHBI K ODOCHOBATEIHHO-
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My CJIOIO, T.e. K allpHOPHOI 4acTu MareMaTuku. Fcim mepBasi 3a1ada
HOCHUT MaTEeMaTUIECKUIl XapaKTep, ee yCIEeITHOCTh 3aBUCUT OT BBIOODA
AKCHOM U JIOTUKHU JIEIYKIIUU, TO BTOPAs 3a/1a49a sIBJIAETCS SIUCTEMO-
JIOTMYECKOW, OCHOBAHHON HA PA3JIEJIEHUN AIIPUOPHBIX U AIOCTEPUOP-
HBIX KOMIIOHEHTOB 3HaHUs. [IpeicTaBiisieTcsi, 9T0 B HACTOSINEE BPEMsi
obe 3TH 339 MOTYT ObITh paspelleHbl. B 3ToM cilydyae mporpaMma
00OCHOBaHMSI MATEMATUKN Ha 0a3e MOHSATHUsI BEJIMUYMHBI, HAMEUYeHHAs,
TaK CKa3aTh, MyHKTUpOM B paccyxjaenusx A.H. Kommoroposa, moria
OBI CcTaTh peaIbHBIM PA3PEIeHNEeM TPYIHOCTEH, KOTOPBIE BOTHYIOT Ma-
TEeMaTUKOB U (PUI0cOodOB TOCTe 0OHAPYKEHNS MapalOKCOB B TEOPUN
MHOYKECTB.
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O poJm CTPOrocTy B IIPENOJABAHUMA MaTEMaTUKU
1 MaTeMaTudeckoM TBopdYectBe: B3rIsaabl A.H. Koamoroposa
u B.U. Apuoabaa

C.H. Bwwukos

B nocnennee spems B.J. ApHosinaoMm pa3BuBaeTcs B3IV, HA MaTe-
MATHUKY KaK 9acTh Teoperndeckoit dusuku [1, 2, 3]. Dror moxxo nos-
BOJIIET KPUTHUKOBATDL “OypOaxm3M’, pacCMATPUBAIONINNA MATEMATHKY
KaK BBIBOJ[ JIOTUYECKHUX CJIEJACTBUN M3 aKCHOM, OJIHOBPEMEHHO KaK B
0obacTh caMoOil TEOPETHIEeCKON MaTEeMATWKH, TAK M B €e IIPEerojaBa-
HuM: “... JI0Ka3aTebCTBA BCEIJIa UIPAJIA B MATEMATHKE COBEPIIEHHO
MMOYMHEHHYIO POJIb, MIPUMEPHO TaKylo, Kak opdorpadus wim gaxe
Kajanurpadusa B modsun. MartemMaTnka, Kak 1 (GU3NKaA, — SKCIEPUMEH-
TaJIbHAS HayKa, I CO3HATEJbHOE CJIoXKeHue npobeit 1/2 u 1/3 — cran-
JIAPTHBIH 371eMeHT obiievenoBedeckoii Kyabrypel” [2. C. 1323]. Kak us-
BECTHO, TIePBBIMU KpyIHBIMU paboramu B.M. ApHosbia 6611 paboThl
B obsiactu umcroii maremaruku (13- npobsema 'ninbepra 1 KAM-
Teopus'), MOTOMY HpOTATAHAUPYEMbIE B MOCJEHUE TOJbI B3I I
BBIIVISIIAT ILJIOJIOM 3PEJIbIX Pa3MbBINIJIEHUN BBIIAIOIIErOCs MaTeMaTU-
kKa. Tem HeoxuJanHeil ObLJIO y3HATH U3 BOCIOMUHAHUII yYIEHOrO, YTO
pobjieMa MaTeMAaTHIeCKO CTPOrOCTH ObLIA IMPEJMETOM JIUCKYCCHH C
A H. KommoropossiMm ere B nepernucke 1958 r. OrBedasi HA TUCHMO
yaenuka, Auapeit Hukomaesuda numer: “Teneps Hemuoro 0 Bammx Ha-
rmajKax Ha MEHH. . .

... 4 cumraro HopMaTBLHYIO CTPOTrOCTH 00A34MeEAbHOT U TyMAIo,
YTO B KOHEUHOM CUeTe I0CJIe BOJIBINOi (1 0OBITHO No4e3HOw 1J1s OKOH-
YATEJIbHOIO MMOHUMAHUS) PabOThl OHA BCErJA MOXKET ObITh COeJIUHEHA
(IpH UBJIOKEHUU BAXHCHHIT, T.€. IO CYTU JEIa NPOCMHLL PE3YJILTATOB)
C TIOJTHOM IPOCTOTOI M €CTECTBEHHOCThIO. EmnacTBeHHOE CPEcTBO H0-
OUTHCS OCYIIECTBIIEHUS ITUX UJEAJIOB, ITO CTPOro TpebOBATH JIOTHYe-
CKO#l OTYETJINBOCTH JlayKe TaM, TJie OHAa ITOKa 00PEMEHUTEThHA.

1OrHecenne Teopuy MaJIbIX 3HAMEHATEJIEH U3 0BJIACTH MATEMATHIECKOH (PUSHKY
B pazzes (PU3NYECKON TeOpHUH IIPEJIOJIaraeT OLEHKY BJIMSHUS Ha yCTONYUBOCTDH
IJIAHETHON CHUCTEMBI PEJIATUBUCTCKUX 3(P@DEKTOB, YTO BO BpeMsi CO3JaHUS TEOPUN
cIeriajbHO HE PacCMaTPUBaJIOCh.
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... 4 Hukorja He uMes BpeMeHM (WJIM SHEPTUM) IHCATH Kak CJie-
nyer. PazHoobOpasume MoMX MaTeMaTUIeCKUX W HEMATEMATUIECKUX 3a-
HSITHUI. . . HECKOJIbKO U3BUHSIET TaKOe IOJIOYKEHUE JIeJI, HO si CaM BCe-
IJIa XOPOINO TOHUMAIO, HACKOJBKO § IIOXO U OTPBIBOYHO BCE WM3JIa-
raro. Bor orciona (13 @pannun — C.5.) s upusesy Jyis MyOJIuKaIa U
10-(bPAHILY3CKH, U TO-PYCCKH HECKOJIBKO 0OPA3IOBBIX I16/IJATOTHIECKAX
mucannii” [4. C. 163].

JlanHoe 0OCTOSTEIBCTBO B CBOMX BOCIOMUHAHUSIX OTMETHI U
B.M. Apnonna: “2KuBoit maTEpec K mpeaMeTy CBOUX 3aHATHI COXPa-
wsiicst y Annpess HukosaeBuda, 1o ero cjioBamM, TOJIBKO JIO TeX TIOP,
HOKa ObLIO HEsiICHO, B KaKyl0 CTOPOHY BOIpOC pemaercs (“Kak Oyji-
TO WJIENIb 110 ocTpHio OpuTBhI”). Kak TOJIBKO CHTyaIHsl MIPOSICHSIIACK,
Anjpeit Hukoaesud crapaJjicst Kak MOYKHO OBICTpEe OTIEJIaThCS OT
MUCAHUST JTOKA3ATEIHbCTB U HAYUHAJ UCKATH, KAKOMY Obl IIOJMACTEPHIO
OT/IAThH BCIO 00JIACTh. B Takme MOMEHTHI CJIEJOBAJIO JIEPXKATHCS OT HErO
[TO/TIAJTBIIIE.

B pasBurum Kaxkjoii 00/1acTH HAYKM MOXKHO Pa3JIMYUTh TPU CTa-
quu. [lepBasi — mroHEpCKasi, 9TO MPOPBIB B HOBYIO 00JIACTb, SIPKOE U
OOBIMHO HEOXKUJJAHHOE OTKPBITHE, YaCTO OMPOBEPraloIiee CIOKUBIIIN-
ecsl MPEeJICTABJICHNs. 3aTeM CJIeJIyeT TeXHUIECKAsk CTAJUs — JIJIATEIb-
Hasg W TpyloemKas. Teopust obpacTaeT JeTasiMU, CTAHOBUTCS TPY/JI-
HOJIOCTYITHOIM U TPOMOBJIKOI, HO 3aTO OXBATHIBAET BCE OOJIBIIEE TUCIIO
npuioxkenuit. Hakorer, B Tperbeil cTajnu mosiBJIsieTcs HOBBIA, OoJiee
o0l B3I HA TPOOJIEMy M Ha €€ CBSI3U C JPYTUMU, [O-BUIAMOMY,
JIaJIEKUMU OT HEe BOIIPOCAMIU: JIEJIAeTCsl BO3MOXKHBIM IIPOPHIB B HOBYIO
00J1aCTh UCC/IeI0BaHMIA.

st maremarudeckux pabor Angapess HukosaeBuya xXapakTepHO
TO, 9YTO OH SIBUJICSI IMOHEPOM ¥ IIEPBOOTKPBIBATEIEM BO MHOIUX 00JIa-
CTsIX, pelrnast Iopoil AByXcoTjaeTHHe mpobsembl. TexHudeckoit paboTh
o 0606IeHnio nocTpoeHHoit Teopuun Auapeit Hukonmaesua crapaJcst
n36eraTh... 3aTO Ha TPEThE CTa N, TIe€ HAJI0 OCMBICITUTD TIOJIY Y€HHbIE
pe3y/bTaThl U YBUJETH HOBBIE IIyTH, HA CTAJUU CO3/aHUs (DyHIaMeH-
TaJbHBIX 0boDOIaromux Teopuit Auapero HukosaeBudy npuHaiexar
sameuaTensubie gocrikenus” [4. C. 149-151].

B pa6ore [5], rue B.J. ApHouibi anajm3upyer XapakTep eCTeCTBeH-
no-unayunoro meiieans A.H. Kosmoroposa, mpoBouTcest MBIC/Ib, 9TO
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BIIOJIHE OO'bSICHIMOE CTPEMJIEHUE K CTPOIOCTU U3JIOYKEHUsI B HAIIMCAH-
HBIX I10]1 €0 PYKOBOJICTBOM IITKOJIbHBIX YIeOHUKAX, IO CYyTH, OKA3AJIOCH
B IIPOTUBOPEYUH CO CKJIAJIIOM TBOPYECKOTO MbINLIeHus yaeHoro. C aTum
MHEHHEM BIIOJIHE MOXKHO OBLIO OBl COTJVIACUTBHCS, €cyin Obl HE HEIABHO
OIyOJINKOBAHHOE CBUJETELCTBO camoro Amjpest Hukomaesuda u3 ero
nepenucku ¢ [1.C. Asekcanposbim 1942 r.: “... Bee nociieaue rofsl. ..
MeHsI TIPOJIOJI2KAET MyYUTH IIPOGJIeMa TOYHOTO U3JI02KEHUsI MbIC-
Jeit. ... DTu MoU CTpaJlaHus HAYAUCH C TIMCAHUs Haineli “AnreOpsl’ B
1937 r. u or3bIBa 0 Tebe B 1938-M. C Tex mop 3Tu MyUueHus 3a0UParoT
3HAYATELHYIO YaCTh MOeil HepBHOI sHeprum. Jlaxke nucbma s muIry
10 HECKOJIbKY Pas. ..

B oTBI€9eHHDBIX (TEOPETUKO-MHOKECTBEHHBIX) YaCTIX COBPEMEH-
HOI MaTeMaTHKU JOCTUTHYTa TOYHOCTH (HE CTPOTOCTb JI0Ka3a-
TEJIbCTB, & HPOCTO TOYHOCTH CaMHUX (DOPMYJIUPOBOK), KOTOPas EIe
BECbMAa YIIOPHO HE y/IaeTCs He TOJIbKO B IcuxoJiornu uian dpuaocodun,
HO U B JIf00OI MPUKJIaAHON MaTeMaTUIYeCKON HayKe (IIpeciioBy-
ThIE CIIOPBI 06 OIIpe/IeJIeHNsIX CUIIbI, MACChl U T.IL.). IIpu “mMaremaTusu-
poBaruM’ JTEOOOI 1101I00HOI 00/IACTH TPYIHOCTB MOXKET OBITH 000iieHa
IyTeM CO3/IaHUS AKCUOMATHUKH, HO TOTJIa OCTAETCS ITpODJeMa WHTEp-
nperarun” [6. Ku. II. C. 559].

Ecin s B.M. ApHojbna oTXo[ OT HIPUHATON B (PU3HKE CXEMBI
“HabJIIofieHne — MOJIeNIb — HUCCJIEIOBAHUE MOJIETN — BBIBOJBI — IIPO-
BepKa HaOJIIOJeHUsSIMU’ B II0JIb3Y T'OCIOJCTBYIONIEH B J1€/lyKTUBHO-
AKCHOMATHYECKON MaTeMaTHUKe CXeMbI ‘OIpeie/ieHne — TeopeMa, — J0-
Ka3aTeJIbCTBO CIIOCODEH IIPUHECTH JIUIITb BPE/T KaK IIPETIOIaBAHIIO, TAK
n npakruaeckoii geareasnoctu [1. C. 232], o A.H. Konmoropos Gosee
OCTOPO2KEH B OIIEHKE COOTHOIIIEHUS IPUHATHIX B (DU3NKE U MATEMATHKE
CIIOCOOOB PaCCyXKIECHUIH.

Cornacao KoamoropoBy, “u maremMaTuku, u (PU3UKU HCCIIETYIOT
KOHKDETHbBIE SBJICHUS IIPUPOIbLI, KOTOPbIe OE3yCJIOBHO €IUHBI B CBO-
eit ocuoBe. Ho moaxosn maremarnka n Gpu3nKa K U3YIEHUIO SIBJIEHUS
pa3J/IMdeH. . .

CyTb paziuuusi MEXKJIy MOAXOIAMU K JIeJIy MaTeMaTuKa 1 (pU3UKa
MIOILYJISIPHO MOXKHO OObICHUTH Tak. VI TOT, m JApyroil oTmnpasJisiioTCst
OT HEKOTOPOIo 3amaca HaOJIIOIEHN, CO3MAI0T CXeMATHIeCKUEe MOIEIN
peasbHBbIX siBjiennii. MaremMaTnk, B3sABINACH 3a U3y9IEHUE TAKON MOJIe-
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JIM, U3yYaeT IOCJIEI0OBATEIBLHO BCE CJEACTBUSI U3 MOJIOXKEHHBIX B OC-
HOBY MOJIEJIM JIOMYIIeHW, XOTsi Obl OHU JAJIEKO BBIXOJIMJIA 338 PaMKHU
HCXOMIHBIX HAOJIIOMATEbHBIX MaHHbIX. OU3KK MpoBEpseT COOTBETCTBUE
MOJIeJI HOBBIM HAOJIIOJICHUSM U IIPU OOHAPYKEHUU PACXOXKICHUI T1e-
peKJIiouaeTcs Ha co3/ianue Oosiee ruOKOM MOJIEN, CO/IEPIKAIIIEi TIePBO-
HAYaJIGHYIO JIWIIb B Ka4eCTBE IEPBOr0 NPHUOJIMKEHUs. PacKpbITh BCe
IyTH ILJIOJIOTBOPHOIO COTPYIHUYIECTBA, MATEMATUKOB U (DU3UKOB U sIB-
JISIeTCs1 yBJIEKATEJBbHON 3a1aueii MexxupeamerHbix csizeil” [7. C. 17].

Mpsbr BummM, TakuM 00pa30M, MOMEHT ITPOTUBOIOCTABJICHUS (hu3n-
YeCKOr0 U MaTEMATHIEeCKOro Mbiienus B monxoge A.H. Kommvoroposa
(oTcrozia M yKasaHWe Ha HEJOCTATOK TOYHOCTH B MPUKJIAJHBIX MATE-
MATHUYECKUX HAayKaxX) U COZHATEIHHOE UTHOPUPOBAHME CYIIECTBEHHBIX
pasuauit MexK 1y “HacTosIeil” — He aKCHOMATHIECKON — MaTEeMAaTUKON
u (reoperudeckoii) dusukoit B kounennuu B.V. ApHosbia.

Hukaknmu hopMaIbHO-IOTMTIeCKAME PACCY K ICHUAME PA3PEITUTD
CIIOp MEXKJY IPUBEJIEHHBIMU KOHIIENIIUAME, €CTECTBEHHO, HEBO3MOXK-
HO, II03TOMY IIOIPOOYyeM CHadaja IOJBEPTHYTh aHAJU3Y IIPUMEDHI,
npusejienabie B.M. ApHosbsioM B [3] B IOJIEPKKY CBOMX B3IVISIOB.

B mepBom nipumepe mznmaraercs guckyccust mexay J.5. 3empmoBu-
geM u JI.C. [TOHTPSIrHHBIM KacaTebHO POJIH TEOPUH IIPEJIETIOB B 060C-
HOBAHUU TOHATHs Tpon3BojHOi. CoracHo 3esbI0BU1Y, JIOIyCTHMO
onpenesdTb IIPOU3BOJIHYIO q)yHKL[I/II/I KaK Be€JIMYUMHY OTHOIIIEHUA IIPpU-
paiiernusi PYHKIMKM K IPUPAIIEHUIO apTyMEHTa, KOIJia MOCIeHee J0-
cTaTovHO MaJsio. Ha Masbix mHTEpBaax CTPYKTypa (U3NIeCKOro mpo-
crpaHcTBa (WM BPEMEHU) He COOTBETCTBYET MATEMATHYECKONW MOJIe/IH
TEOPUH BEIECTBEHHBIX YNCEJT BCJIEICTBAE KBAHTOBLIX 3P dekToB. Tak
KaK HaXOJ/INTh OTHOIIEHNSI KOHEYHBIX IIPUPAIIEHUI TPYIHO, TO JJIs HUX
OBLIN TIPULYMAHbI IPUOJIMXKEHHBIE ACUMITTOTHIECKHE (POPMYJIBI, KOTO-
pble MaTeMaTUKWA ¥ HA3BIBAIOT IIPEJeIaAMU U MATEeMATHIECKAMH ITPO-
un3BomabiME. [Tocite mymrensHOrO 00Cy XK MeHus [loHTpsTNH coryracuics
C BO3MOXKHOCTBIO M3yYaTh U IPUMEHSTH aHAJIN3, HEe Ipuderas K ero
MOJTHOMY JIoTmuaecKoMmy obocaoBaumio 3. C. 4-5].

Bropoit mpumep KacaeTcss poJii TeOPEeMbl €IUHCTBEHHOCTHU JIJIst
OOBIKHOBEHHBIX (D PEPEHITNAIBHBIX YPABHEHUN B 3a]a4aX CITyTHU-
KOBOI 6amncTuku. B mpenoioXKeHnn crpaBeiyInBOCTH STOH TeOPEMBbI
BpeMsl MAIKOH IOCAJIKH KOCMUYecKoro kopabus ua Jlyny (upu pery-
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JIMPOBAHMY MOCAJKN HA OCHOBE IPUHIMMIA TVIAJKOH OOpaTHOMN CBsI3M)
6b110 Ob1 GeckoHeuHBbIM. [losTOMY M3-3a paborarolieil 3/1eCh TPOTHUB
HAC TEOPEMbBI €JUHCTBEHHOCTH KOCMUYECKUE CTAHIINHU, CIIyCKAeMble Ha
JIyny nin mraHeTs, CHAOXKEHBI AeMII(PUPYIONIMI TPEHOTAMHE C CyCTa-
BaMU, U HEKOTOPOE BpEMsI OHHU JIOJIZKHBI IIPU MTOCAJIKE MONPBITaTh Ha
9THX TPeHOrax, MOKa HEIOTAIIEHHAs] YHEPIUs He OyJIeT JMCCUIUPOBa-
Ha B nporecce n3rubanust Koser Hor tpesoru [Tam xe. C. 5-6].

Jlaxxke TIOBEPXHOCTHBIN aHAJIN3 ITUX COMEPIKATEHHBIX ITPUMEDPOB,
HECOMHEHHO, MAJIONPUSITHBIX [JIsI &JIENTOB AKCHOMATHYIECKOrO TIOJI-
XOJ/la, MTOKA3bIBAET, YTO OHU XOPOIIO BIUCHIBAIOTCS W B KOHIIENIINIO
A H. Konmoropoga.

[TpuemiiemocTh aHau3a GECKOHETHO MAaJIbIX B (pU3UKe HE BbI3bIBa-
Jla, COMHEHHUI 710 CO3/IaHusl KBAHTOBOI MexaHuKu. Oco3HaHNE HeaJeK-
BATHOCTH MATEMATHIECKUX UJICATU3AIMI TPUPOJIE TPOCTPAHCTBA-BPE-
MEHU BBIHYKJIaeT (PU3UKOB CO3/IaBATH HOBBIE MOJIEJIH, JIAZKe €CJIU PAC-
XOXKJIEHUE BBIBOJIOB TEOPHUH € KOHKPETHBIM IKCIEPUMEHTOM U HeJb3sl
OJIHO3HAYHO IPUIIKCATH UCIIOJIb30BAHKIO AlllIapaTa OECKOHEYHO MAJIBIX
BEJIMIVH.

Ciygail ¢ TeopeMoil eJIMHCTBEHHOCTHU eIle JIydIlle BIUCHIBAETCS B
KOJIMOTOPOBCKYIO KOHIIEIIIHUIO: IO/, COMHEHIE CTABUTCS HE CaMa IO Ce-
Ge Teopema, a aJIeKBATHOCTH €e IPUMEHEHUsI B 3ajadax yIpPaBICHUs
moca Koii. B pesysibrare BMECTO MOJE/IM MSIIKOI ITOCAIKU CO3J/aeT-
Csl HOBasl MaTEMAaTUIECKas MOJIEJIb, OIUCHIBAIONIAS YKECTKYIO [TOCAIKY
KOCMMYECKOU cTaHnuu Ha JIyHy.

Bugumoe nporuBopedne MexKry JIOPHIeCKUMHU ycTaHoBKamu KoJi-
MoropoBa-ydeHoro u Kosmoroposa-miejiarora, JiyMaeTcsi, BHI3BAHO HE
KaKAMHU-TO HEJIOCTATKAMHE ODIIEMETO0I0OMIIeCKO KOHTeNnn AHipest
HuxkostaeBuua, a ropaszo 60jiee mpo3amdecKuMu 0OCTOSITEILCTBAMMU.

Kommoropos, B orinune or Bypbaku, He TpOTHBOIOCTABIIS Ma-
TeMaTUKy HayKaM, U3y9YaioluM OKPY2KAIOMUHA TyBCTBEHHO BOCIPIHI-
MaeMbIiit mup. [lonck npuwun crpaBeIMBOCTH TOTO WX WHOTO MaTe-
MaTHYECKOro yTBepkaeHus (6ylb 9TO TeopeMa WM KOHTDIPHMED K
KazaBlleiicss IPaBoONoIOo0HO TUoTe3€e) IPUBOJUT K HEOKOIEOMMOil
WHTYUTUBHOI yOeXKJIEeHHOCTH B COOCTBEHHOII ITpaBoTe. ZICHO, 9YTO KpaT-
qafimmM crrocoboM yOeXKIeHusT KOJIIEr M0 MPOMECCUn B CIIPABE I IMBO-
CTH MOJIy9YEHHOTO PE3YJIbTaTa ABJIAETCS (DOPMAIBHOE J0KA3aTEIHLCTBO,
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[IOJIy 9aeMOe BBEJIEHIEM Ha[JIEXKAIUX ODIIUX OIIPeJIeJIeHUIl U IIOCTPOe-
HHEM COOTBETCTBYIOIIEH “pOIOBUIOBOIN” IIEIOUKY yTBepKaeHuit! . Bume-
cTe C TeM, OJHAKO, sICHO TAKYKe, YTO HAIMCAHHOE JIOKA3ATEJILCTBO SIB-
JITeTCS IOKA3aTeIbCTBOM “IJIst IPYTUX’, & CAMOMY IO-IIPEXKHEMY OoJiee
MMOHSITHBIM OCTAETCsl TEPBOHAYAJIBHOE PACCYKEHNE, OMIMPAIONIEecsT Ha
HAKOIIJIEHHbIe MHOI'OJIETHUM TPY/IOM “HHINBUIYAJIbHbIE HHTYUIAN .

B Tex pemkux ciydasix, KOrja IOJy4YeH JefACTBUTEILHO (DyHJa-
MEHTAJIbLHBIA pe3y.)'H)TaT2, BCKPBIBAIOIIUNA OCTaBaBILINECd paHee He 3a-
MEUYEHHBIMU TJIYDOKME CBSI3U MEXKJIy PA3IUIHBIMU MATEMATHICCKUMU
[MOHSITUSIMU, 3aTPATHI BPEMEHU Ha TOUCK MPOCTOTO M €CTeCTBEHHOI'O
JIOKa3aTeIbCTBA BIIOJHE OKYIAIOT ce0sl, TaK KAaK IPEJICTABISIOT B JTaH-
HOM KOHKPETHOI CATYAIIMM TY CaMYIO TPETHIO CTAJUIO0 UCCJIeI0BaHUA,
Ha, KOTOPOIil “NOSIBJIsIeTCST HOBBII, OoJiee OOIIUit B3IJIsAT HA TTPOOIeMy U
HA €e CBSI3U C JIDYTUMH, HO-BUAUMOMY, TAJEKUMU OT Hee BOIpocaMu’.
Ecnm e permennast mpobemMa IpeacTaBIsgeT TJIaBHBIM 00pa30M “criop-
TUBHBII’ WHTEpeC, TO HANUCAHUEe (POPMAJBHHOTO JI0KA3aTE/THCTBA OKa-
3bIBAETCs, 110 CYIIECTBY, 3aBEpIIEHNEM IIPOJIEIaHHbBI PabOThl U IIPU-
HOCHT IIOJIOYKUTEJIbHBIE IMOIUHN JINIID [IPU HAJUIUN MOITHOTO “BHEMAa-
TeMaTHIeckoro’ cruMysia (Kak 3T0 ObLIO, HAIIPUMED, B ciaydae ¢ 13-if
upobiiemoii I'nibbepra).

B yuebuuk orbupaior Beerga He “cioprusnbie’ (tuna [Tocsemmeii
reopembl DepMa), a gascHve Pe3ybraThl. 1loaToMy mpobiema “ecre-
CTBEHHOI'O M3JI0XKEeHUsT” BBIXOJIUT 3J1€Ch HA IEPBBI IJIaH U [IPEJICTaB-
JisieT coboil 1yryOOKO HETPUBHAJIBHYIO, B TOM YHCJIE U B HAYIHOM OTHO-
[MEeHnH, 3829y, DTUM, BUJIAMO, O0bICHIIOTCS MHOIOJIETHHE DA3MBIIII-
senust A.H. Konvoroposa Haji oHSITHEM BEJIMYUHBI KAK JIOTHIECKAM
OCHOBAHWEM TIOCTPOEHUs] MATEMATHIECKOTO aHaIn3a, [8].

B 3akJtoueHne puckKHeM BBICKA3aTh COOOParKEHUsl 10 IIOBOJY BO3-
MOXKHOI onenkn Kounennunu B.J. Aproubna co croponst A.H. Komo-
roposa, eciu 6n1 Biagumup Vropesud craj pasBuBaTh CBOIO KOHIIETI-
[IHIO eIle TPH KU3HU YIUTEJIs.

B mmrupoBasmemcst panee nucbMe I1.C. AsiekcangpoBy Anapeit
HuxkostaeBrd IpoTHBOIIOCTABIISIET TOYHOCTH (DOPMYIUPOBOK TEOPETUKO-

znuiae pasbaCHSTH, YTO KATETOPUM MPUUHHHOCTH HE MECTO B MaTeMaTHKe
dhopMaIn30BaHHBIX TEKCTOB.
2A.H. KoJIMOropoB CYATAET BasKHBIE PEIYIBTATHI TPOCTIHLMU.
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MHOXKECTBEHHOII MaTeMaTUKU HeOIPeIeJIeHHOCTH IOHSTUN (DU3UKU.
D710 He O3HaUaeT npusHaHue KoJMOropoBbIM HEBO3MOXKHOCTH JIaBaTh
TouHbIe (DOPMYJIMPOBKY BHE MATEMATUKH (Jajiee B IUCbMe OH KaK pa3
MUIIET 0 MeYTaX MPOJOJIKUTE pabory . ['yccepiist B 9T70M HampaBJie-
uun [6. Ka. I1. C. 560]), HO ¢ KOHKPETHO-UCTOPUIECKON TOUKY 3PEHMUST
pobsieMa ToYHOCTH (POPMYJIMPOBOK B (DU3MKE U Ha CEIOHSIIITHUI JIeHb
JIaJieKa OT peleHusi. B To »Ke BpeMsi eBKJIN0Ba reOMeTpHUsl Ha ITPOTsI-
JKEHUU THICSIENIeTHH SBJIsLIACh 00PA3IOM TOYHOCTU JIJIsi OCTAJIBHBIX
HAyK, U 9Ty OCOOYIO POJIb TeOMEeTpHuH B IIKoJe KoaMoropos me mor
WTHOPUPOBATH. DTHUM, BUJIUMO, U OOBSIICHSIOTCS HAJEXKIbI, BO3JIATaB-
mecst A.H. Ko/IMOropoBbIM Ha TEOPHIO MHOXKECTB KaK A3bIK OOHOB-
JIEHHOTO IIIKOJIBHOI'O KypCa IeOMeTPHUH.

Ecim cTporo cienoBarh njee M3JI0XKEHUsSI NEOMETPHUU KAK YaCTH
Teopernyueckoit puzuku, To jgaxke yueonuk A.Il. Kucenera me Gyjer
B TIOJIHON Mepe yJIOBJIETBOPATH MOI00HOMY KpuTepuio. Hampumep, xo-
T popMmysa odbeMa MUPAMUILI U MOYXKET ObITh CHOPMYINPOBAHA B
paMKax HaIJISIIHBIX (DU3NIECKUX IIPeICTaBJIEHUl, ee JIOKA3aTeIbCTBO
[IPEJITOIAraeT BO3MOXKHOCTD JI€JIEHUsI OTPE3KA, Ha CKOJIb YTOIHO DOJIb-
[I0€ YHUCJIO PABHBIX YacTel, 4TO HEBO3MOXKHO CTPOro 000CHOBATH 0e3
PEOMETPUIECKUX aKCHOM. 37eCh MPUJETCsl BBIOUPATH OJHO U3 JIBYX:
JubO CTPOro JOKa3biBaTh (GOPMYJLY C HMPHUBJIEIEHHEM COOTBETCTBYIO-
X aKCUOM, JTUOO pPacCMaTPUBATH ee KaK SKCIIEPUMEHTAIbHBIN (DaKT,
B II0JIB3Y KOTOPOI'O MOXKHO IPUBECTH IIPABIOINOIO0HBIE COOOPAXKEHUsT
IBPUCTUYECKOTO XAPAKTEPA.

[TepBorit mox01 HEN36EKEH, €CIU FEOMETPHS PACCMATPUBAETCS KaK
TeopeTHYIecKash MaTeMAaTHIecKas JUCIUILINHA. BTOpoil BIOIHE J0ITy-
CTHUM, €CJTH 9Ty HAYKY B COOTBETCTBUU C ITUMOJIOTHEN PAaCCMATPUBATH
KaK MPUKJIQIHYIO AUCIUILIAHY. BoobIne roBopsi, B IPEeBPAIEHIH 3€M-
JIeMepusi B T€OPETUIECKYI HayKy He ObLIO OObeKTHBHOU HEOOXOIu-
MOCTH, XOTs B KOHKDETHO-UCTOpHYecKux ycaoBusix pesmeit ['perun
510 He Mowio He upousoiitu [9]. Hecmorps na To, uro jganHOE 00-
CTOSITETHCTBO €CTECTBEHHO YKJIAJIBIBAETCS B PAMKHU ITPUHA JICXKATIEH
A .H. KoaMoropoBy KOHIENIINN BOSHUKHOBEHUS IEyKTUBHON MaTeMa-
tukn [10], cam Anapeii HukosaeBud B KOHKPETHBIX YCJIOBHUSIX [ITKOJIb-
HOI pedOopMBI HE 3a 4YTO He MOINes Obl HA CEepbEe3HYI0 MEPEeCTPOKY
caMoro (pyHJIaMEHTa TeOMETPUIECKON HAYKHU, UTO MPEJINoIaraeT KOH-
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nennust B.A. Aprosibaa. CrereHb WHEPIUU B3IJISJIOB [1€ArOIMIEeCKO-
ro cooDIeCTBa HACTOIBLKO BEJIMKA, UYTO €MHCTBEHHO BO3MOYXKHBIM CITO-
cODOM OCYIIECTBJIEHNUSI IIKOJIBHOM PedOPMBI MOT OBITH TOJIBKO OIBIT
Jyqmmx, mo Muennio Kosmoroposa, yIeOHUKOB, HAIMCAHHBIX CAMUMUI
mkobHbIME TiesiaroraMu. A H. Kosimoropos nipejinonarai B jraabHeli-
IIIEM COBEPINEHCTBOBATh pePOPMUPOBAHHBIE IIIKOJBHBIE KYDPCHI, U HE
WCKJIFOUYEHO, YTO UM CaMUM ObLIM OBl CIeJIaHbI IArd B CTOPOHY IpU-
OIMXKeHUsT Kypca TeOMeTpUn K “peajibHOMY MUDPY’, T.e. IPOU30ILIO Ob
cOimkenne ero noaxoga u noaxoxa B.JM. Apnonbma. Tak kax Mcro-
pus HE IIPEIOCTABUIIA BEJIMKOMY YYEHOMY ITOTO IIMAHCA, TO TaIaTh,
HACKOJILKO 3HAYUTEHLHBIM MOTJIO ObI OBITH ITO/I00HOE COTMKEHNE, — 3a-
HsITHe HebJIarogapHoe.
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MaremaTudeckuii mpakTukywm B 1kosie uM. A.H. Koamoroposa
MI'Y um. M.B. JIomoHOocOBa

B.B. Basunos

Nmena KIaccukoB, KOTOPbIE (DUTYPUPYIOT B CAMOM HA3BAHWH CTATHH,
CTOJIb 3HAYUMBI JJIsT POCCHM W CTAHOBJICHWSI CHCTEMBI HAYYIHBIX WC-
CJIeJI0BaHUil, OPraHU3alKA CPEIHETO W BBICIIEr0 0OPa30BaHUsl, YTO KO
MHOTrOMY 00st3biBatoT. Oba — JIFOIM YHUBEPCAJIbHBIX 3HAHWIA, yYeHbIe-
SHIIUKJIOEIUCTHI, TATPUOTHI U TYMAaHUCTHI. 1€ ceMeHa, KOTOphIE 3a JIBa
Beka ;10 A.H. Kommoroposa mocest M.B. Jlomonocos, B30 nMeHHO
B MOCKOBCKOM yHUBEPCHUTETE, OCHOBHON TPA IUIIeEl KOTOPOIO CTaJl OT-
6Op TaJAHTOB, CO3/IAHUE YCJIOBUIL JIJIsI X PA3BUTHUSI, HEIIOCPEICTBEHHOE
y4acThe B 3TOM IUPOKOI Hay4dHO# obiiectBeHHOCTH. OJIHO M3 CaMbIX
ILUIOJIOTBOPHBIX 3ePEH — CO3/IaHNe TUMHA3UU pu MOCKOBCKOM yHUBED-
curere; M.B. JlomonocoB Ttak rosopui 06 stom: “Ilpu yauBepcureTax
JIOJIZKHA OBITh TUMHA3MsI, 0e3 KOTOPO#l YHUBEPCUTET KaK TAITHs 6e3 ce-
MeHH. 3JIeCh CJIEJIYeT MPEIOIaBATh IIKOJIbHBIE TPEIMETHI TakK, ITOOBI
BBIIIEJIINE OTTYA JOJIXKHBI OBITH CIIOCOOHBI IIPUCTYIUTH K 3aHSITU-
sIM BBICIIIETO TIOPSIJIKA B YHUBEPCUTETAX . DTO 3€PHO BHOBb 3aKOJIOCH-
JIOCh, KOTJ[a IT0 MHUITNATHBE BEIYIINX YIE€HBIX CTPAHBI — AKaJIEMUKOB
A H. Koamoroposa, 11.K. Kukouna, I.I. IlerpoBckoro u mnpu moj-
nep:xkke Axajemun Hayk B Jjmmne M.B. Kesgpima — B 1963 romgy npu
MTI'V 6bL1a co3mana HUBNKO-MAaTEMATAIECKAsT MTKOJIa-UHTEPHAT.
[Ikosia ObLIA OTKPBITA U 33 yMbIBAJIACH OHA, IIPEXKJIE BCErO, KaK
IKOJIa HAYYHOTO TBOPUYECTBA I MOJIOIEXKM, KyJa Ha KOHKYDPCHOM
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OCHOBE IPUHUMAJIMCH W IPUHUMAIOTCS ceifyac ImKoJIbHUKU u3 1leH-
rpasibHOi Poccun. Tkona veGonbinas (okoso 350 yuamuxcst) — B Heil
TOJIBKO JIECATBhIE W OJMHHAIIATHIE KJIACCHI; NMEETCsI KaK JIBYXTOJIAY-
HBII IUKJI 00y4YeHns, TaK 1 ogHorognubiil. Crenuaamsanuii o0y JeHus
B HACTO:AIEE BPeMs MIATh: (PU3UKO-MATEMATHIECKas, KOMIBIOTEPHO-
nHMOPMAITMOHHAS, XUMUYECKas, OMoJiorndeckas u Onodpu3mdIecKas.
loBopst 0 IMMIKOJIE HAYYHOIO TBOPYECTBA, Mbl UMEEM B BUJY HE TOJIb-
KO TpOUINPYIONIe JUCIUILINHBI. TakK, BbICTyIasi HA OJHOM W3 3a-
celaHmil TTeJarOTIIECKOro coBera, ocHoBaTe b mKoJbl A.H. Koamoro-
POB CITEIUAJBLHO BBIIEJISIT 9Ty YIUTEIbCKYIO 3a7ady: “Cyuiecmeeno,
4mo 30echb, 8 uNmepHame, WKONGHUKY NPUTOOAM 6 CONPUKOCHOBEHUE
€ MBOPUECKOT, MBLCADIO. IMO HAUL 3aNPOC, HO NO 6cem npedmemanm!..
Memod pabomovl — UMUMAUUA HAYUHO20 UCCACIOBAHUA, UGE 3G ULA2OM
HATOOUMD, BLIMUCAAMD HEUMO. .., 6 He dasamsb 2omosenvkoe. .. . B
1988 roay Ha 6Gaze MIKOJIBI-MHTEpHATA OBLT Ooprann3oBan Crenuain3u-
poBaHHbLi yuebHo-Hayunblil enTp MI'Y (Kyza Bonwia u mkosa), Ko-
TOPBIIl CTAJI CAMOCTOSITEJIBHBIM CTPYKTYPHBIM HojapaseeHnemM Moc-
KOBCKOI'O rocyjapcTBeHHOro yaupepcurera uMm. M.B. JlomonocoBa co
BCEMHU €ro arpuOyTaMu: BO3HHMKJIO 3BaHue “VYuyaruiicss MOCKOBCKOTro
yHUBepcuTeTa’ ¢ COOTBETCTBYIONNM YA0CTOBEPEHUEM, TTPABAMU U 00sI-
3aHHOCTSIMU, MOSIBUJINCH KadeIpbl, YIEHBIII COBET, BLIITYCKHUKN KO-
JIBI IIPU HAJIMYUU PEKOMEHJAINN y4eHoro cosera llenTpa 3auncisiorcs
B MI'Y 6e3 sk3amenoB u T.7. Cama IIKOJa-UHTEPHAT IOJIYYIUIa O0pU-
nuaJbHoe HazBaHume — IKoJya umenn akaigemuka A.H. Koamoroposa.
Bostee monpobuo 0 Heil, ee menasx u 3ajadax, O CHCTEME OPraHu3a-
nuu yIebHOTO U BOCIIUTATEHHOTO IIPOIECCOB, 00 NCTOPUN €€ PA3BUTHUS
MOKHO COCTABUTH JIOCTATOYHO TIOJHOE TIpeJICTaBIeHne 3 pador [1-4,
13, 16, 36, 40] u MHOrMX ApPYrux NyOIMKAIMi, CCBIIKA Ha KOTOPBIE
MOXKHO OOHAPYKUTH B 9THX paboTax.

[MTkona nm. A.H. Kommoropoa MoCKOBCKOrO rocyapCTBEHHOIO
yuusepcurera uMm. M.B. JlomoHocoBa 00y4aeT 0oHOIIIEN U JEBYIIEK, KO-
TODBIE AMOAM YUUMBCA U YIHCE NPOABUAU CTOMKUIT MHTEPEC K yTiryD-
JIEHHOMY W3YY€HUIO TOW WJIM WHON JUCIUILINHBI. Fe OCHOBHOE TIpeHa-
3HAYEHNEe COCTOUT B CO3/IAHUU YCJIOBUI JIJIs BOCIUTAHUS U PDA3BUTHUS Y
VUAIAXCS TBITJIMBOTO U TBOPYECKOTO OTHOIIEHUsT K 00y 9YEHNIO, B ITOJI-
TOTOBKE UX K OOyYEHHUIO B By3e U K PAHHEMY IPUOOINEHUIO K HAYIHON
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pabore. VIMeHHO Ha 3TO HaIpaBJIeHbl OCHOBHbBIE YCHUJIMS BCETO IIPEIO-
JIaBaTEIbCKOTO KOJUIEKTUBA U aIMAHUCTPAIIAN TIIKOJIBI.

B mammnoit ctarbe pedb maeT TOJBKO 00 OTHON COCTABJISIONIEI 3TOM
paboThl — O MaTEMATHIECKOM IPAKTHKYMe, O €ero KOHKDETHBIX 3a7a-
HUASX U HEKOTOPBIX METOJIUYIECKUX BOIIPOCAX, C HUIMU CBA3aHHBIX. [Ipu
9TOM, TOBOPsI O MATEMATUIECKUX SKCIEPUMEHTaX (Da3IMIHbIX 3aa-
HUSIX NPAKTUKYMOB), MBI MMEeM B BHJy HE TOJBKO T€ BONPOCHI II0-
CTAHOBKY MATEMATHYECKOrO0 00pPA30BaHUs, /e COUPUKACAIOTCS (M/Iu
CJIMBAIOTCS) MaTeMaThKa U MH(MOPMATHKA, HO U IIPOCTO MATEMATHUKY
B UepTekax, pacderax, rpadukKax, CxeMax, MOCTPOEHUSIX MOJIEJIEl, Co-
CTaBJICHUH TaOJIHUI, pellleHnu 3aja4 u T.7. Kpome Toro, mnpeciemnyror-
cs1 u boJiee cepbe3HbIe TeJIH: “IMIPUBUTH BKYC K KOHKPETHOM, peasbHOi
MaTeMaTuKe, UJIOCTPUPOBATH Hambo/iee TOHKIE TeOPETHIECKEe Pas3-
JeJIBl Kypca, MMOKA3bIBATh CHJIy TOJIBKO UTO OCBOEHHBIX METOJOB IIpU
peleHuy npakrudeckux 3auaq’ [4].

SajaHusg TPaKTUKYMa COCTOSIT U3 OJHON MJIN HECKOJbKUX CTYIIe-
Hell: OT OYeHb KOHKDPETHOM JI0 MccjenoBaTe/ibckoil. HauasibHast 4acTh
00s13aTesIbHA JIJIT BCEX YUAIUXCs, UCCIIEIOBAHUE — TOJIBKO LIS YKe-
JIAIOIINX; 3aIaHNS 329ACTYI0 COJAEPXKAT TEMbI TBOPYECKOTO XapaKTepa
JJIs. TIPOBEJIEHUsI CAMOCTOSITEJILHBIX nccaenoBanuit. JloBoabHO m0JT0
(1970-1988) B y4eOHOM ILIAHE NIKOJBI OBLI OTIEJIBLHBINA IPEIMET, KO-
TOPBI Tak U Ha3bIBascs “Maremarnyeckuii mpakTUKyM (K OIeHKa 34
Hero 3aHOCHJIACh B &TTECTAT); IPU ITOM OBLI IPEJLyCMOTPEH OJIMH JIeK-
[[MOHHBIH Yac B OCHOBHON CeTKe PaCIUCaHUs (Ha M3JI0KEHUe TeOPeTH-
YECKOI'0 MaTepPHaJIa U [IOCTAHOBKY 3a/[aHUil) U BPEMs Ha KOHCYJILTAIAN
U IIpUEM 33JaHUN (3a OCHOBHOI1 ceTKofI). Bcee zamanus qs ygammxcst
WHIUBUIYAJIbHBI, YTO JOCTUIAETCsA BHIOOPOM 3HAYEHUN MCXOJIHBIX Ia-
paMeTpOB; IIPaBJa, B TeX CJIydasX, KOrJa padoTa BesnKa, KJIacC pas-
OuBaeTCsi Ha Ipymmbl. Bo BpeMeHa 4pe3aMepHOro yBJIEUYeHUs “TyMaHU-
Tapu3arnueil cpeHeil MKoJIBI ), BBEJEHUS B yIeOHBIN T1aH mHMpOPMAa-
THKH BMECTO 12 9acOB B HEJEJIO HA MATEMATHKY B CETKE YACOB OCTa-
JIOCh TOJIBKO JeBATh. Ha MOit B3IVIsiz, 9TO OBLIO CEPHE3HOM ONMMMOKOM
(u ceiffuac TPYIHO MCIPABUMOIL) — B CHEIUATIN3UPOBAHHON MIKOJIE TIPU
MI'V Takoro ypoBHs, ¢ XOPOIIUMHE IPENOJABATEISIMI, C XOPOIIO Op-
TAHU30BAHHBIMUA U COTJIACOBAHHBIMU KyPCAMU IO €CTECTBEHHBIM JIHC-
[UATUIMHAM TIePEHECTH U3yYeHre MHOTAX TEM MATEeMATHIECKUX KypPCOB
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3a OCHOBHYIO CETKY 3aHATHII HEJOIIYCTUMO. Y MEHBIIIEHHIE YaCOB CKa3a-
JIOCh U HA MATEMaTUIeCKOM IIPAKTUKyMe. B HacTosiiee BpeMsi TOJIBKO
OTJe/IbHBIE TPEIOJABATENN YAC/IAI0T eMy JT0JKHOe BHUMAHIE C TEMU
JKe MCXOIHBIMY METOIMIECKUMU yCTAaHOBKaMu. [lomyTHO oTMeTHM, 910
porpaMMbl 10 WH(MOPMATHKE COJEPKAT HEKOTOPYIO COCTABJISIIONLYIO
“BBIYUCIUTEILHOTO IPAKTUKYMa, HO COOTBETCTBYIOIINE 38/ IAHUS CJTy-
2KAT HECKOJIBKO JIPYTUM IIEJISIM.

910 A.H. KosmMoropos co Bceil HACTORIUBOCTHIO PEAIN30Bal CHA-
Jajia B yHUBEpPCUTETe, a 3aTeM u B mkoJie mpu MI'Y Ttakoe HOBOBBeie-
Hue B Hateil crpare. OH caM ¥ PYyKOBOJMJI [TOHAYAJY ITUMU [TPAKTH-
KyMaMH, CaM [IPU/IyMbIBAJ HOBbIE OCTAHOBKH 3a/1at, MCIIOJIb3Ys PU
9TOM 3a9acCTyIO0 CaMble COBPEMeHHbIe HaydHbIE JOCTUXKeHUsI. VIMeHHO
Takasd KOHKPETHas M BLIYUCJIUTEbHAas paboTa (ILIIOC MOCTAHOBKA, 3a-
J1a9) UPU BBIIOJHEHUH 33J[AHUH MATEMATUYECKOTO IPAKTUKYMa HE HA
CJI0BaX, a Ha Jiejle TMOKA3bIBAET CHJIy MATEMaTHIECKUX METOJOB WC-
CJIEJTOBAHUSI B PA3JINIHBIX 00JIACTSIX YEJI0BEYECKOI JIeATeIbHOCTH, OCY-
MIECTBJISAET TPUKIIATHYIO COCTABJISIONIYIO MATEMATHIECKOTO 06pa3oBa-
HUs B IIIKOJIE U PEAIM3YeT MexKITpeaMeTHbIe ¢Bsizu. ObIue ycTaHOBKT
[IpU CO3JAHUEN MATEMATHIECKOro mpakTukyma B mkose A.H. Komo-
TOPOB ONMKCHIBAJ TaK: “Hachl MATEMATHYIECKOTO IPAKTUKYMa, IIPOBOJIsA-
IEerocsi, B WjieaJie, OJHOBPEMEHHO JJIsl BCErO MIOTOKA (8 wkoAe UMECH
mo20a MosbKo PUSUKO-MATNEMAMULECKUT NPOPUAD; KAACCVE OEAUAUCH
HA NOMOKY — 8 HUT Pabomansa 00Ha 2pynna npenodasamenets Mamema-
MUKU — KypPCUB aBTOPA CTATHU), UCHOJIb3YIOTCH JaCTUIHO JJisl YHU-
durarmu TpeboBaHU K PA3IUIHBIM KJIACCAM TUCHhMEHHBIX paboT, co-
CTOSIINIAX U3 CEPHUH 3329 OOBITHOTO MIKOJIBHOrO THia. Ho B 0cHOBHOM
9THU YaChl OTBOJATCSA JIJIS BBIIOJHEHUA paboT 6OJIBIIOro obbhbeMa, Tpe-
OyroIIMUX OOJIBIINX BBIYUC/IEHUN U Y4epTexkKHOro odopmiienusi. Harpu-
Mep, PaKTUIECKH OCYINECTBIISETCs IIPOrPAMMa OIEHKH YUCJIA T, II0CJIe
U3yYeHUs B KJIACCE JIBUKEHUS 110 IUKJIOUIE UCCIEIYIOTCS TpaduaecKn
6oJtee CIOXKHBIE CIIyJan CJIOYKEHUs JIBUKEHI, HAXOIATCS U N300parka-
f0TCs TpaduTecKn CucTeMbl AuddepeHuaIbHbIX YPABHEHUH TOCIETO0-
BaTe/IbHOIO PAaJIMOAKTUBHOIO PACIajia. .. B IpoBegeHNr MpakTUKyMa
YYaCTBYIOT IIPEIOJIaBaTeH, PabOTAIONe B KJACCAX, HO OTJIEIbHAs
HeOOJIbINIAs TPYIIa [IPEoIaBaTeseil ero OpraHu3yerT U TOTOBUT JIJIst
Hero matepuax’ [9].
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Pacckaxkem cHavaia 0 3aaHUSIX TeX IPAKTUKYMOB, KOTOPBIE YIIO-
muHaer A.H. Kosamoropos B npejpuciaosun K Keure [9], a morom u
0 HEKOTOPBIX Apyrux. CaMmblil MepBBI MPAKTUKYM OBLI IIPE/JIOXKEH
A H. KosMOropoBbIM Ha JIEKIIUU IO KOMOWHATOPUKE JJIsT yIaIuXCst
(Torma) JEeBATHIX KJIACCOB M CKOPee sIBJISICS JIOMAIIHUM YIIPaXKHEHH-
€M Ha 3aKpeIUIeHre JIEKIIMOHHOTO MarepuaJa (cjeayerT UMeTh B BUJLY,
9TO JIEKIIMU 110 MaTeMaTUKe y HAC OJHOYACOBbIE M “CHJILHO He pa3de-
KUMIbCs”).

IIpakTuxkym Ne 1
3adanue. CKOTBKAMUA CIIOCOOAME MOYKHO OTOOPA3UTH MHOXKECTBO U3 1M1
3JIEMEHTOB Ha MHOXKECTBO W3 7, JIEMEHTOB?

Ceituac Takoe 3ajaane MII y Hammx MIKOJILHIKOB MOYXKET BBI3BATD
TOJILKO YJIBIOKY, T.K. KOMOMHATOPHAS TaCTh 00s13aTE/IHHOTO aJredpan-
YECKOI'0 Kypca B IIKOJIE JIOBOJIbHO HACBIIIEHA U COMEPXKUT TaKHe 3a-
Ja9u B Ka4ecTBe MPOCThIX ynpaykHeHuil. OHAKO HY>KHO UMETh B BU-
Iy, 9TO 3TO 3aJlaHue BbIIaBaJioch B 1965-68 romax, Korjga OCHOBHAS
MAacCca yUAIIUXCs elle IPAKTUIECKNA He BCTPEIAIACh C KOMONHATOPHBI-
MM 33/Ia9aMU 1 TOHATHEM (PYHKITNN KaK oToOparkenus. [loTom, maBast
Takoe 33JIaHKe, Mbl IIPEJIIOJIAraIl MOJABEJIEHNE €r0 UTOTOB C JI0OKA3a-
TeJIbCTBOM 00ITeil (hOpMyJIbI, a TaKKe TO, YTO JajbHEMInast rpyIa
KOMOWMHATOPHBIX 3aJ[ad Ha 00s3aTeJbHBIX 3aHITUSIX OyJIeT ITOCBSIIe-
HA U3YYEHUIO OTOOPAYKEHUN KOHEYHBIX MHOXKECTB, U3yIEHUI0 CUMMET-
pUYHBIX, PedIIEKCUBHBIX W TPAH3UTUBHBIX OTHOIIEHUI Ha KOHEYHBIX
MHOYKECTBaxX U T.JI.

JIF00OIIBITHO, YTO ITPY IOJIYYEHUY 33/ [aHUs] YIEHUKY BBIIABAJICS JIU-
CTOK C MOJAPOOHO HAIMCAHHBIM PelIeHreM Takol 3ajaum: “Anndepr,
Bo66u u CMuT XOTAT MO3HAKOMUTBCA (KAXKJIBIA) C OJHOM U3 JIEBYIIEK:
Hwuarmoit u Enen. Ilpu 9T0M moCIe COCTOSIBIIETOCsS 3HAKOMCTBA OKa3a-
JIOCh, 9TO C KaXKJIOif U3 JEBYIIEK KTO-TO MO3HAKOMUJICS. Kakum Ko-
JINYECTBOM CITOCOOOB OHM MOI'YT ITO3HAKOMUThCA! JIpyrumu ciioBamu,
CKOJIBKO CYIIECTBYET OTODparKeHmii MHOXKECTBA, U3 TPEX IJIEMEHTOB Ha,
MHOKECTBO U3 J[BYX 3JIEMEHTOB?”.

Tax aT0 HaUasICA MATEMATHIECKII TPAKTUKYM B IIKOJIE-MHTEPHATE
Ne 18 dusuko-maremarmaeckoro npoduis mpu MI'Y ¢ Ansbepra, Bob-
6u, CmuTa, IBYX JIEBYIIEK U UX YKEJAHUS [TO3HAKOMUTHCS.
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Yucao 7

3adanue. Haiitn npubimKkeHHOE 3HAYEHUE YUCIA T C TOYHOCTHIO JI0
103, mpoBomS METOIOM TPAHUI] OIEHKH HA KAXKIOM IIare BHITHCIIE-
HUIA.

Oro 3amanne MII HaxomuTcs cpeay TeX, HA KOTOPBIX yYAIIUECH
3HAKOMSITCS ¢ TEXHUKON TPUOJIMIKEHHBIX BBIYUCJIEHUH (a0COMOTHAS 1
OTHOCHUTE/IbHAS TIOIPEITHOCTH, BepHasi Iudpa, MpaBujia JJjis IJIaHU-
pPOBaHUs NPUOIUZKEHHBIX BBIYUCJICHUN € 33 [aHHON TOYHOCTHIO). OHO
TaKKe OJIHO M3 MEPBBIX, KOTOPOE MOAKperuiseT Temy “leiicTBuTebHbIE
qucsa’ B Kypce MaTeMaTHIecKoro aHAJIM3a U CJLYKUT MPOIeIeBTHIe-
CKHM CPEJICTBOM JIJIsI TIOJIyIeHUs B Oy IyTIeM [TPABUII JIJIsI BBITUCJIEHUS
MIPOU3BO/IHBIX.

Or yuarnuxcst Tpe6OBAJIOCH MTOJIYYUTh TPU BEPHBIX 3HAKA [TOCJIE 3a-
MATOR JIJIsT IUCTA T, UCIOJIb3Ys IePUMETPhI ITPABUIbHBIX BIIMCAHHBIX
¥ ONHMCAHHBIX MHOTOYTOJIbHUKOB U (DOPMYJIBI YBOECHUSI JIJIsT UX BBHIYUC-
snenus. [Ipu 3TOM cocTaBisMCh TaOJAIBI TPUOIMKEHHBIX 3HAYCHUH
THUX IIEPUMETPOB ¢ 0OOCHOBAHHBIMU OIIEHKAMU TOYHOCTH BCEX BBIUKC-
stennit. [pu ciade mpakTKyMa ydaammiicst 0I2KeH ObLIT ITPOSIBUTH yMe-
HUE yYBEPEHHO paboTaTh ¢ Mpub/mKeHHbIMU BejqndnHamu. OcHOBHAast
TPY/IHOCTH 3/IeCh COCTOUT B TOM, 9TO MPUXOJUTCS HAXOAUTH KBAJIPAT-
HbIEe KOPHU C TOYHOCTDHIO, MPEBLIIIAIONIEH TOUHOCTh YeThIPEX3HATHBIX
MaTeMATUYIECKUX Ta6HHH, O6HI€IIpI/IH5{TbIX B IIIKOJIE (Sal\leTI/INl, 9TO HU-
KaKNX “MeXaHUu3MOB’ Jijisi PUOJINYKEHHBIX BBIUMCJIEHUN HE HMCIIOJIH30-
BaJIOCh — BCE JEJIAJIOCH “TOJIOBOI 1 pyKamu”).

Yro6bl “0KUBUTH’ STOT YUCJIOBOH HPAKTUKYM (& HIKOJHHUKH, B
OCHOBHOI CBOeil Macce, He JIIOOIT JOITUX apUPMETUIECKAX BBITHC-
JIGHUi, [1a €elle ¥ C U3BECTHBIM OTBETOM), 3aMHTEPECOBABIIMMCH y4a-
MUMCsI TIPEJJIArAJIOCh YTOYHUTH PACIOJIOXKEHUE YUC/Ia HA UHTEpBaJie
(Pn,qn) ¢ KOHIIAMU B YK€ BBLIYUCJIEHHBIX 3HAYCHUAX IIEPUMETPOB U
9HICJEHHO MTPOBEPUTH cooTHOIIeHne X. I'fofirenca

gn — T

lim —— =2
n—>oo7]’—pn

9

KOTOPOE ITOPOXKJAeT COOTBETCTBYIONLYIO HMPUOJIIKEHHYIO (hopMysTy
[I03BOJISIET, HAIIPUMED, ITOJIyYUTh U3BECTHBIE HEpaBeHCTBa Apxumeja,
HUCHOJIb3Y4 TOJBKO IPABUJIbHBIE MECTUYTOJbHUKH U JTBEHAITATAYTOJIb-
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HUKY (& He JEBsTHOCTOIIECTUYTOJIbHUKY, KaK y ApxXuMmea) — 5TO Ipo-
W3BOIUT OYeHb CUJIbHOE BriedarsieHue. COOTBETCTBYIOIINE YHCJIOBBIE
Ppe3yJIbTaThl MO3BOJISIOT CPABHUTH U (M (MEKTUBHOCTH MPUOINKEHHBIX
dopmyn Apxumena u [oiirenca. Ceifuac TaKOro MPaKTUKYMa B IIKOJIE
HET, HO B 00s3aTeJIbHOM KypCe MeOMeTPHH Ha JIEKIUSX JIOKA3bIBAETCS
HEPaBEHCTBO

2 1
Pn <7< Ty (Tn = gpn + §Q’n)7

O3HAYAIOIee, YTO YUCJIO T IIpU JIIOOOM 71 HAXOIUTCS B IIEPBOil TPETH
uHTepBaia (Pn,qn). B Kypce MaTeMaTHYecKoro aHajmsa (MHOT/A Ha
JICKIUSIX, YAIe — HA YIPAKHEHUSX ) 3aTeM [IOKA3bIBAETCS, YTO UMEIOT
MECTO COOTHOITICHUS
2 lim n?(r —p,) = lim n*(g, —7) =Cy, lim n'(r, —7) = Cy,
n—oo n—oo n—oo
roe 5 < Cp < 6; 28 < Cy < 29.

COMpOBOKIAJICS ITOT MPAKTUKYM HHOTJIA U KPACHUBBIME PUCYHKA~
MH, KOIJja Ha KJerdaroii Oymare npu nomontu 10 mBeroB (KaxKIoif
g pe COOTBETCTBOBAJ CBOI 1IBET) 3aKPAIIUBAIOTCS B ONPEIEIeHHOI
[IOCJIEIOBATEILHOCTH KBAIPATUKH, OTBEYAIOIINE 3HAKAM OECKOHETHOMN
JEeCATUIHOM Ipodu /it gucsia m; Ha 00J10kKe Ky pHauta “Ksaunt” anaso-
ruvHas KAPTUHKA [TOKA3aHA HA HAPKETe M3 IPABUIBHBIX MECTUYTOJIb-
HUKOB, 3CKN3 KOTOPOil ObIJI BHIIIOJIHEH OJIHUM U3 HAIIUX IIKOJbHUKOB.
OTMeTnM, 9TO HEKOTOPBIE U3 yJAIUXCs aHAJIOTMIHbIE KADTUHKH CTPO-
WM ¥ JIS APYTUX KOHCTAHT (IPaBia, JJIg 3TOrO HYXKHO ObLIO CHAYa-
JIa TJIe-TO HANTH UX MPUOINKEHHBIE 3HAYEHUS C JOCTATOYHBIM YHCJIOM
3HAKOB), & 3aTeM WX IIBITAJIUCh KAKUM-TO 0OPa30M CPABHUTD; OJHUM
13 OTBETOB HA BO3HUKAIOININE Yy HUX BOIPOCHI U IIPEJIJIOKEHUS SIBUJIACH
samerka [23].

CoxpaHUJICs MMOJIHBII TEKCT, KOTOPBII COMPOBOXKIAJI 3aJaHIe ITOrO
npakTukyMa B 1971 romy u paznasaJcs B Kiraccax. IIpusesiem ero 37ech
MIOJTHOCTBIO:

“KaxKIpIit yIeHNK TMOJyvIaeT HOMEp, PABHBIM OCTATKY OT JIeJICHUsI
Ha 12 ero HoMmepa B KJj1accHOM KypHasie. Homepa 1-6 u 7-12 obbeaumsi-
orcs B “Illecrepku” — 6puraabl. Kazkmas 6purajia craet TuChbMeHHbBIH
OTYeT.
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OTuer JOMIKEH COIEPKATH OIIIMCAHNE PACCKA3AHHOTO Ha, JIGKITUH Me-
TOJA U, B YACTHOCTH, BBIBOJ (POPMYJIBI

U OIIEHKU

IAPEYE
T 2 n2 \n2/’

yI0009IUTaEMBIE IPOMEXKY TOUHBIE BBIYHUCIEHUS U O0bsICHEHIE, TTOIEeMY

OTBET, IOJIyIEeHHbIl B PE3yJIbTaTe MPUOIMKEHHOTO BBIYUCIEHUs, BCE-
TaKH JaeT CTPOryIO OIIEHKY 4YHuCJIa T:

Qn bnl
n—<nm<n—_—.
2 2

Vdaenuku ¢ HOMepaMu Kk BBIYUCIISIOT Dy,

6,12 24,48 96,192
7 8 9 10 11 12
8,16 32,64 128,256

S I =

Tot, kTO He momaJ HU B OIHY OPHUTAY, MOXKET OObEIUMHUTHCS C
Homepamu 7—-12.”

Kpyrosble nukJionabl
3adanue. Tlocrpouts TpaekTopuio aBUXKeHWs TOYKH M MOABUZKHOTO
Kpyra pajuyca ry , €eCJIM OH KacaeTcsd HEeIlOJIBUXKHOTO Kpyra paJinyca
r1 BHEIIHUM (BHYyTpeHHUM) oOpaszoM. pyrumu cjaoBaMu, IIOCTPOUTD
SMUIUKJION]IY W TUMNOIUKJIOWY TPU 3aJ]@aHHOM OTHOIIEHUH PaJINyCOB
KPYTOB.

Buimonmnenune storo 3as1anust ydarniuecss HAUAHAIOT C CAMOCTOSITE b~
HOI'O BBIBOJIA (U3 KMHEMATUIECKUX COOOParKEeHUi) IapaMeTpuIecKoro
ypaBHEHHS B BHU/Ie

131ech @r, by, — IOJTyYeHHBIE B PE3Y/ILTATE BBIYUCICHHUI TPUOIIMKEHHbIE 3HATE-
HUS JJIsi CTOPOH BIIMCAHHBIX U OIMCAHHBIX IIPABUJIBHBIX MHOI'OYTOJIBHUKOB.
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r(8) = (r1 +2)RY(@) + 12R(®),

e € — (pUKCMpOBAHHBI BEKTOpP €JIMHUYHON JyIMHLI 1 RY — moBo-

POT BOKPYT HavaJia KOOPJIUHAT Ha yroJl . lJis mocTpoeHnst KpyroBbIX
[UKJION]] UCIOJIB3YETCS TAK HA3BIBAEMBIH METO]I NIAPHUPHOIO IapaJi-
JieJIorpaMMa ¢ IIPUMEHEHNEM MEeTOIUKH, M3YIEeHHO! IIPU BBIIOJHEHUN
saganus “Posbl 1 pozerkn”. B ocHOBe 3TO# METOMMKHI JIEXKUT ITPUOJIN-
JKEHHOE TIOCTPOEHME TI0 YeThIPeM TOUYKaM I'paduka PYHKINUN §y = cost
Ha deTBepTHu nepuona; B roukax 0, 7/8, w/4, 37/8, 7/2 3navenus Ko-
cuHyca ¢ To9HOCTHIO 70 0,1 jJerko 3amoMHUTH — oHN paBHEI 1; 0,9; 0,7;
0,4; 0 coorBercTBenHO. MeTomuka mpocTa, 3OdeKTHBHA U JIETKO 3aI10-
MUHAETCH.

JlJtst KeJIalonux IpeJjlarajioch HAIKMCATh BEKTOPHOE YpPaBHEHUE
TPOXOUJIbI (TPAEKTOPUS IBUKEHUS TOUKK M, JKeCTKO CBSI3aHHOM ¢ Ka-
TAMUMCS KPYTOM; HAIPUMeED, KOorna Touka M Haxomurcs BHYyTpU KPYy-
ra) u upuBecTu rpadpudecKue IpUMepbl TAKUX KPHUBbIX.

Kpusas (Tpaekropusi), onucbiBaeMast TOUKo# M, JKeCTKO CBsI3aH-
HOI1 ¢ KpuBoii 'y, KaTsiimelicss 6e3 MpoCKaIb3bIBAHUS 110 JAPYTOii, HEIo-
JBUYKHOM KpuBoii 1, Ha3bIBaeTcs pyaemmot. B KadecTBe TBOPUIECKUX
3aJaHUil MBI TaKKe IPEJIaraji UCCIeI0BATh PYJIETThI, CBSI3aHHDBIE C
nepekaTbiBanueM Gurypst 'y mo durype 'y B cienyomumx ciayvdasx:

a) I'; u T's — npaBUIBbHBI MHOTOYTOJIBHAK W OTPE30K (MM HA000-
poT);

6) 'y u I's — upaBuabHBIE MHOIOYIOJIBHUKK (C OJMHAKOBBIM KJIH
PA3JIMYHBIM YUCJIOM CTOPOH M, BOBMOXKHO, UX DA3HBIMU JIJINHAMHN);

B) I'1 u Iy — OKPYKHOCTb ¥ NPABUJIBHBIA MHOIOYIOJBHUK (MK
OTPE30K).

Bo Bcex NnpuBeneHHBIX CUTyalldsiX CYIIECTBYET MHOI'O CaMbIX Pa3-
HOOOpAa3HBIX BapuaHTOB. VHTepec IpejCcTaB/IAIOT 3aMKHYTBIE PYJIET-
ThI, TUITHI KOTOPBIX B MATEMATHIECKON JIUTEPATYPE B ITUX CATYAIUAX
HE OIHCAHBI.

Tomorpadnt
3adanue. lana BeKTOP-QyHKIHS

T =r(t) = at® + RIT(@) + ARVTO (@),
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rJie 3HAYeHUs IapaMeTposB , o, A,w,3 3a/1aHbl; € — eIMHUYHLINA BEKTOD,
R¥ — moBOpOT Ha yTOJI (p BOKPYT Hadasa KOOPJIMHAT.

a) Boraucuts npoussommsie 7 (t), 7 (t) u nposecTn anammTHIe-
cKoe mceyeioBanne BekTop-byrknmit 7 (t), 7' (t), T (t).

6) ITocrpouts Togorpadsr BekTop-bynkmmn 7 (), ckopoctn 7 (t)
u yckoperust 7 (t); okoso Touex roforpada OTMETHTH OTBEJAIONHe
uM 3HadeHus t. Bce ykazanuble rojorpadbl PACIOIOXKHUTh Ha JIBYX-
Tpex Jucrax (MUUIAMETPOBOi) GyMaru. AHaJUTHIECKOe HCCIIeI0Ba-
HUE W BCIIOMOTraTeJIbHbIE YePTEXKU JIATh HA JIOMOJHATEIbHBIX JINCTAX.
MacmTab ciemyer BBIOpaTh Tak, YTOOBI BCe Tpu rojmorpada mmean
[IPUMEPHO OJIMHAKOBBIE PAa3MePhI.

B amanmuTmdeckoe WCCIeIOBAHNE BXOJUT OIPEJEJIEHUE DAJINyCOB
00BOIOB To/10Tpad OB, UCC/IEI0BAHNE BEKTOP-(PYHKIINA HA [TEPUOIAY-
HOCTh W OTBICKAHUE [TEPUOA, OTHICKAHIE OCEHl CUMMETPUH, BbISICHEHIE
CBOMCTB MMOBOPOTHOM W MEPEHOCHON CUMMETPHUHU TOI0TPadOB, OTHICKA-
HEEe 0CcOOBIX TOUeK. BoraepumBaiorcs rogorpadsl Mo TOYKAM, CIEIyeT
B34Th 15-20 TOodYek Ha meproje NOBOPOTHON HJIN ITEPEHOCHON CUMMeT-
pumn.

Bo-nepBbIx, OTMETHM, YTO 9TO 3aJ]aHUE MATEMATHIECKOIO TPAKTH-
KyMa BKJIIO9aeT B cebs npakTukyM “Kpyrossie nukonasr’ — mosromy,
KakK MPAaBUJIO, OHU 00a JIJIsT OJTHOTO MOTOKA OOYYAIONIMXCS He WCIOJIb-
3ytorcst. A eciii 110 KAKUM-JIMO0 IIPUINHAM BCe YK€ BbIJIABaJIOCh 3a/1a-
HUE O IUKJIOUIAX, TO B 9TOM IPAKTUKyMe€ Mbl PACCMATPUBAEM TOJIb-
KO TPaHCJISIMOHHO-UHBAPUAHTHBIE ronorpadbl (“pasBepHyThIE IUKJIO-
misl”: a # 0).

Bonee ciioxkuble 3aaHusT COCTOIT U3 TIOCTPOEHUS

A) Tak HaseiBaeMbIX “yuraoud Jlaepanoca”

7 (t) = R'(€) + A R (@) + AR (@),

C 110106HOTO POJIa KPUBBIMU IIPUXOIUTCH CTAJIKIBATHCS B ACTPOHO-
MUU — [IPU U3YI€HUH OJTHOBPEMEHHOI'O JIBUKEHUSI TPEX TeJl, HAllpUMeD,
3emutn, JIynor u ciyrauka JIyHbr.

B) “PasBopadynBaiomuxcst UKJIOUL’

7 (t) = at® + R'(@).
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Knacendukaust kpusbix Buga (A) u (B) npaktudeckn He paspa-
60TaHa; UCCIeIOBAHNIE 3TUX IOJOrpadoB — TeMa TBOPYECKUX 33, JaHMi
[0 JJAHHOMY MATEMATHYeCKOMY IIPAKTHKYMY.

PamnoakTuBHBIN pacnaj

3adanue. B pesyibraTe pajiMOaKTHBHOIO PACIIAIA ATOMBI MATEPUHCKO-
ro BemecTBa X IPEBPAINAIOTCA B aTOMBI BEIECTBa, Y, a aTOMBI Belle-
cTBa Y, B CBOIO OYepeIb, IIPEBPAIAIOTCI B ATOMBI BerecTBa /. Komn-
9eCTBA ATOMOB 9THUX BEIECTB, HE PACIABIIMXCA K MOMEHTY BPEMEHN T,
o6o3HaIMM cooTBeTCTBEHHO depe3 z(t), y(t) u z(t). Torma stu Kosu-
YecTBa CBsi3aHbl cieayomuMn ypasaerusmu (k; = In2/7T; — nepuospl
nosypacuaza semects X, Y, Z) :

dr __

d_f — _k1$7

dy _

at klx - k?ya
dz __

[T'z = kgy — ng.

ITpn nagansubix ycaoBusx x(0) = a, y(0) = 0, 2(0) = 0 wHaiitu
byuxmun z(t), y(t), z(t) n HA OHOM JIMCTE MUILUIMMETDPOBOI Oymaru
IIOCTPOUTH UX IPADUKH.

Oupenenurs tg, upu KOTOPoM Y(t) MAKCUMAJILHO; BBIPA3UTD t( de-
pe3 11 u Ts.

Brepsrie Takoe 3aganne MII mosiBumoch B mekabpe 1969 roga s
yYdaalmuxcd JIEeBATBIX KJIaCCOB (HbIHe )IGCHTI)IX) B IIOIEP2KKY BBOIHOI'O
Kypca MaTeMaTuJIecKoro anajansa, koropbiit aurtay A.H. Kosmoropos.
[MIko/JIbHUKY TPOYYMJINCh B CTEHAX IIMKOJBI BCENO TPU MECsa U JI0
MOCTYIJICHUS B IIIKOJIY HUYEro m3 aHajnm3a He 3Hasm. CaMmo 3amaHue
OPHEHTHUPOBAHO OOJIbINIE HA WHTYUTUBHDBIE [IPEICTABIEHUA 00 IKCIIO-
mente u uucie Hemepa, o mousatuu guddepeHnuaibHoro ypaBHeHUsT
u ero pemenuu. [IpeciieoBajiuch TakKe eI PA3BUTHS HNMEIOIIX-
¢y IMKOJBHUKOB rpadudeckux upejacrasiennit. (Cpaduxu crpou-
JINChb TI0 TOYKAM C WCIOJb30BaHueM Jiorapudmuaeckux tadsmr. Or-
METHM, YTO CAMOCTOSTEIbHOE IIOCTPOEeHrne HEOOBINNX JIorapudmMmde-
ckux Tabuuil 6bUIO IPEJIMETOM OTAeJILHOrO HpakTukyMa.) duciao e
BBOJIUJIOCH B PA3HbIE T'OJBI [I0-PA3HOMY: WHOIJA KaK OCHOBAaHUE IOKa-
3aTeJIbHOM (DYHKIMK, Y KOTOPOi B HyJle IIPOM3BO/HAS PABHA €IUHUIE
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(B 9TOM Cily9yae SKCIOHEHTa BBOJMJIACH KaK OJHO U3 DelleHuil ypas-
wenus 2’ (t) = x(t); UMEHHO TaKON MOAXO0J 3aTeM ObLI Pean30BaH B
psjie NIKOJIbHBIX YIEOHUKOB); Jallle CHAYAJIA BBOIMJICS HATYDPAJLHBIA
JiorapudM Kak ILIOMA/b 0/ MUep6oJIoil (Toxe ¢ AKIIEHTOM Ha HHTY-
UIMIO), & 3aTeM y2Ke BOZHUKAJIA YKCIIOHeHTa. VIMEeHHO Torjia BOSHUKIIN
UJIeV BBEJICHUST KOMILJIEKCHOW IKCIOHEHTBI Yepe3 M3BECTHBIN Ipesel,
HO BMECTE CO CTPOIUM JOKA3aTeIbLCTBOM (hOPMYJIbl Diijiepa, KOTOPbIE
BIIOCJIEJICTBUN MacTepcku peajm3oai A.A. Eropos; o cux mop Mol
HIMPOKO UCIIOJIB3YEM Ty METOIUKY.

Mogenp “Xuniuuk-2Keprsa”
3adanue. st sxonormgeckoit mogesn Jlorku—Bosabreppa

' (t) = —k1z — Ly,
yl(t> = _k2 + l2xya

pu 3aIaHHBIX KOI(DDUIMEHTAX U CAMOCTOSITEIHHO BBHIOPAHHBIX Pa3-
JIMIHBIX HadalbHLIX ycioBusax x(0) = o, y(0) = yo, uCHOIBL3YH
pa3/IM4HbIe IIB€Ta, IOCTPOUTH TPAEKTOPUU JIBHKEeHUs TO4Yku M =
(@(t), y(t))-

OTOT MPaKTUKYM HAXOIUTCA B cepum 3amanuii mo teme “Iludde-
pennmaibHble ypaBHerus . Vcropus ero nossienus B 1972 romy Ta-
KOBa. ABTOp HACTOSIIMX CTPOK ITO3HAKOMMJICS C ITOH KJIACCUYECKOM
MOJIETIBIO “XUIITHUK-KePTBa” 1 ee 000DIEHNsIMU BO BPEMSI IEIITNX ITPO-
rysiok ¢ A.H. Kosmmoropossim B okpectrocTsix ero u [1.C. Ajtekcanpo-
Ba maun B Komaposke. Heckobko pa3 3areM 3ra TeMa 00CYXKIAIACH
yKe B MHTepHAaTe, mpudeM BMecTe ¢ mpodeccopom B.M. AnekceeBbim,
KOTODPBIA B TO BpeMsI B IIKOJIE YUTAJ JIEKIIUHA [0 MATEMATHICCKOMY
aHaJin3y W B yHHBEPCHTETE aKTUBHO 3aHMMAJICS BOIPOCAMHU MaTeMa-
THYeCcKoi Guosioruu. Torga-To u OBLIO MPUHSITO PEIeHNEe O CO3JIaHUU
HPAKTUKYMa Ha “IKOJIOrMIeCKyI0” TeMy (TePMUHOJIOIHUs B PA3rOBOPAX
ObLTa pa3IMYHA: KAPACU-IIYKHU, OBIbI-BOJIKH, OBIIBI-BOJIKA-OXOTHUKH U
1.1.). Jos peanusanuu a1oii ugen B.M. AjekceeBy npuniiocs npodu-
TaTh HA 9TY TEMY B BEUEPHUE YACHI J[BE JIByX9IaCOBbIE JIEKIMU (HAIIOM-
HUM, YTO B MHTEPHATE OCHOBHBIE JIEKIUHU 10 MaTeMaTHKEe OIHOYACO-
BbI€), KOTOPBIE IPOXOJMJIN B AKTOBOM 3aJI€ MIKOJIbI IIPH CaMOIl Mupo-
KOl ayIuTOPUHN — MPUCYTCTBOBAJIU HE TOJBKO Te€, JJisi KOTOPBIX ITO
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HY2KHO ObL10, 9TOOBI BBIOTHUTE 337anne MII. Ha stux jeknusax Obi-
Jio pacckazano u o pabore A.H. Kosmoroposa, B KOTOpoii B paMKax
MOe/In “XUIHUK->KePTBa’ JIOMYCKAJACh eIle U KOHKYPEHTHasi ODOpb-
6a XUIMHUKOB 3a YKEePTBY. ABTOD NMPUCYTCTBOBAJ HA ITUX JIEKIUAX U
JOBOJIBHO IIOJIPOOHO MX 3AIMCAJI, IIOJI'OTOBUJI KOHKPETHbBIE 3aJ[aHU, a
3aTeM B TeUYEHHe MeCsIla Peasu30BbIBaJl BbIIIOJHEHNE U [IPUEM CAMOI'0
MaTeMaTHIECKOI'O ITPAKTHKYMA.

Jist nocTpoerust TpeOyeMbIX KPUBBIX YUAIIIMCs PEKOMEHIOBAJIACH
METOJNKA, HEITOCPEICTBEHHO 3aNMCTBOBAHHAA U3 3HAMEHUTON pabOThHI
B. Boabreppsl, KOTOpas 3aTeM MHOTOKPATHO HCIIOIH30BAJIACH B JIPY-
rux 3aanngx MIIL. Ilpu ciade sToro 3aanus OT ydIammuxcs TpeboBa-
JIOCh YMEHHUE JIOKA3aTh 3aMKHYTOCTh TPAEKTOPHUM, 3aKOH IIepUOJIIe-
CKOI'O IUKJIa W 3aKOH coxpaHenns cpemnux. B MII “Uzokauubr” MbI
elre pa3 BO3BpAIAeMCs K ITOIH MOJIEJN, HO yKe B ILUIaHe PUOIIMKEH-
HOT'O IIOCTPOEHUS HMHTEIPAJBHBIX KPUBBIX U C AKIIEHTOM Ha HATJISIHYIO
KJIaccuUKAIMIO 0COOBIX TOYEK 115 auddepeHnnaabHbIX ypaBHEeHn T ¢
JIPOOHO-JIMHEITHOM ITpaBoit YacTbio. Kpome Toro, B Halel 1IKoJIe HEBO3-
MOXKHO 0boiiTrch 6e3 pazbsicHenuit HayuHoro Brjaama A.H. Kommoro-
poBa B 9TOIl 00JIACTH, U TOITOMY, B YACTHOCTHU, YIAIIUMCH B KAYECTBE
TBOPYECKUX 33AHUI IIPE/JIarajoch Ha KOHKPETHBIX IIPUMEPax IIPo-
BEPUTH CJIEIYIONINE PE3YIbTATHl KAYeCTBEHHOIO XapaKTepa: IPHU pas3-
JINYHBIX COOTHOIIIEHUX IIaPAMETPOB COOTBETCTBYOIIEN CUCTEMBI ypaB-
Henuit (Mozesb “XUNHUK-2KepTBa” ¢ MEKBUJIOBOI KOHKYpPeHImeii) cu-
creMa MOXKeT 00J1a/[aTh JByMsl WX TpeMsi ocobbiMu Toukamu. Omna
73 HUX HAXOMIWTCs B Hadaje KOOpAWHAT (Hha30BOil IJIOCKOCTH U BCETIA
ABJIsIETCsT y370M. JIBe Apyrme MOryT OBITH CEIIOM JINOO YCTORIUBHIM
WA HEyCTONYMBBIM (DOKycoM u y3joM. Eciu craruonapHas TOYKa —
HEYCTOWYMBBINA (POKYC, TO BOKPYT HENO MOTYT CYIIIECTBOBATH IIPEJIEJIb-
HBIE IUKJIbI — YCTONYNBBIE IEPUOAUIECKHE KOIE0ATEIbHBIE PEITEeHUsI.

B 1925 roay A. Jlorka BblycKaeT KHUTY “DyieMeHTHI (hU3NIECKON
6uosiornn”’, B KOTOPOit OH, OTTAJKUBASACH OT MOJEJIEHl XMMUIEeCKON Ku-
HETHUKY, IPUXOJUT K TAKOM Ke cucreMe nudepeHInajIbHbIX ypaBHe-
Huif, kak u B. Boabreppa (1 panbie ero). [losroMmy pacckasbl o pabo-
e JloTKM, 0 3aj7a9ax XUMUYECKON KMHETHKHU U peakimu bejoycoBa—
ZKaborurckoro Bcerma compoBoxkgaoT 31oT MII n cosmaror ompeme-
JIeHHYI0 aTMocdepy IMOUCKA; TaK, HAIPAMED, 110 ITOH “XUMUIECKON Te-
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me” P. Maitopos B 1995 rojiy He TOJBKO IMOBTOPHUJ B CTEHAX IITKOJIBI
MOJIOOHYIO PEaKIMio, HO U IOKa3aJ, 9TO B COOTBETCTBYIOIIEH Mare-
MaTUIeCKON Mojien (MM PACCMOTPEHHO M Pa3yMHOIl) UMeeTcs KoJie-
baresibHOE peIlieHre ¢ 0coboil Toukoit Tuma “ycroituussiit dpokyc’. Ilo
ATOraM ITUX UCCJIEIOBAHMI OH 3aHsI | MECTO Ha MEXK TyHAPOHOI KOH-
depeHInN MKOJIBHUKOB B I.  epHOBIIBI.

KpusBnie YarTa

[MTapHUpPHBI MEXAHI3M, O KOTOPOM 3/I€Ch HJIET PeYb, ObLI IIPEJJIOKEH
BBIIAOIIIMCS aHIJIHICKIM n3o0perareieM JIxkeiimcom Yarrom B 1774
rojty, Korja oH paboTaj MeXaHWKOM yHuBepcuTera B [J1a3ro m perma
TAKYIO YMCTO MPAKTUIECKYIO 33/Ia9y IO COBEPIIIEHCTBOBAHUIO ITAPOBBIX
JBUTATEJIEN: KAK C8A3GMb NOPUWEHD C MOYKOT MALO6020 KOAECA, YIMO-
Ol BPAULEHUE KOAECA COODWAAD NOPULHIO NPAMOIUHETHOoEe dsudicerue?

IIycts O1A1A302 — Tpex3BeHHBI IMAPHUPHBIA MeXaHU3M, KOTO-
DB COCTOUT U3 TPeX IPAMOJIMHERHbIX crepxkueir O A1, A1As , A>Os
(0102 = 21,0141 = O3A5 = R, A1 Ay = 2d); upu arom Touku O1 u Os
3aKPEIIeHbl, HO BCE TPU YKA3AHHBIX BBIIIE CTEPAKHS MOI'YT BPAIATH-
cs1 BOKpyr Touek Op, Ay, Az, O, T.e. BO BCEX TUX TOYKAX CTEPIKHU
COEIMHEHDI MAPHUPAME (MEXaHU3M YaTTa).

TmaresmpbHo wu3ydus jasuKenue cepegunbl M crepxkus A Ao,
. YarT, 9ucTo SMIUPUIECKU, OMPEIEMI MapaMETPhl MAPHIPHOTO
MexaHu3Mma [, R, d, njs KOTOporo KpuBasi, onucbiBaemasi TOIkoir M,
nMeeT “IPOIOIKUTEbHbIE” YIaCTKM, HE3HATUTEIHHO OTKJIOHSIOIIIE-
Csl OT MPSIMOi JINHUH.
3adanue. Jlaunl mapamMeTphl IJIOCKOrO MexanusMa, yarra: [, R, d.

1) Ilpu nomouy IMUPKYJis U JUHEHKA [IOCTPOUTH KPUBBIE YaTTa,
onucbiBaeMble cepeaunoit M crep:kus AjAs.

2) Oupenenurs JyuHy L HambOJIBIIEro ydacTKa KaXKIOH M3 II0-
CTPOEHHBIX KPHUBbLIX, OT/INYAIOIIErocsa OT OTPE3Ka IIpHI\/IOfI MEHEeEe YeM
na 5%; maiitu nmapamerpsl lg, T, @y MEeXaHU3Ma, KOTOpPbIE JaBaJu Obl
o106HbIH yaacToK JyimHbl Lo = 0, 3 M.

Jlannoe 3ajaHne pa3aaeTcs yIaruMcs Cpa3y, KaK TOJIbKO OHU IIPU-
CTymaroT K udydennio TeMbl “OyHKIuN u rpaduku’, T.e. KOTIa pac-
CMaTPUBAIOTCS Pa3JINYIHbIe CITOCOOBI 3atanns dyHknuit. [Ipu mocrpo-
€HUU KPUBBIX YaTTa WCIOJIb3YITCS JBE PABHBbIE OKPYXKHOCTH C II€H-
mpamu O, Oy u paguycom R: eciin Touka A; pacrosioxkeHa Ha I1epBOit
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OKPY2KHOCTHU U JIJIsI Hee Haiijiercss Touka As BTODPOIl OKPY?KHOCTH Ta-
Kast, uT0 A1 Ao = 2d, T0 TOuKy M JIerKo mOCTPOUTH.

B kagecrBe TBOpUECKHX 3aJ@HUI YUIAIMUMCS TPEIJIAraIoCh HANTH
yPaBHEHHe KPHUBOIl YaTTa B JIEKAPTOBOI M MOJISAPHON cHCTEMax KOOp-
JIMHAT; JI0Ka3aTh, 9TO CYNIECTBYET BCETO 12 Pa3/JUIHBIX THUIIOB TAKUX
KpuBbIX (I — MacrTabHbINA napaMeTp), BKII0Uasi ¥ BHIPOXKIEHHBIE CJIy-
qau. Kpome Toro, mpeJijrarajioch u3yYuTh KPUBbIE, KOTOPbIE OTTUCHIBAET
Touka M, He aBysIOMAsICs cepeuHoit Ay Ag; U3ydnuThH aHAJIOTTIHOE Ce-
MeHCTBO KPUBBIX /I HECUMMETPUIHOTO MeXaHn3Ma yarTta. s oueHn
AKTUBHBIX YIAINXCS TIPEJIarajsoch pacCMOTPeTh mHBEepcophI [locerne,
lapra n genbroum Kemrre, BILIOTEH 70 00Ieit TEOPEMBI O TOM, UTO JJIsI
JTIF00O# asIredpanvecKoit KpuBOit MOYXKHO MOCTPOUTD IMTAPHUPHBIN MeXa-
HU3M, COCTOSIIUN M3 CTEpXKHEW, OHA TOYKA KOTOPOro OYIET OIHCHI-
BaTh JAHHYIO KPUBYIO; TAKas TEOPUs BazKHA B IIPUJIOKEHUAX (JIyHOXO/I,
poBOTHI, CTAHKH U T.JI.).

Y sroit TemMbl OoraTasi UCTOPHUs, U PACCKAa3 OO0 ITOM BbLI3BIBAET
€CTECTBEHHBIN MHTEpeC y MKOJLHUKOB. [IlapHUPHBIME MeXaHU3MaMU
MHOTO ¥ ILIOJOTBOPHO 3aHUMAJICSA 3aMEYATEJbHBIH PYCCKUM yUICHBIH
I1.JI. YebbImeB, KOTOPBI B CBA3M C ITUMU HCCJIEIOBAHUAMUI pa3pa-
6oTaJT HOBBII pas3en Teopun (QYHKINA — TEOPUI0 HAWIYIIIUX TpPU-
G6mxkennii. OH COOCTBEHHOPYYHO M3MOTOBIJI MHOXKECTBO CAMbBIX Pa3HO-
O6pa3HbIX IHapHI/IprIX MEXaHU3MOB (COOTBGTCTByIOIIH/Ie (I)OTOFpade/II/I
[IOKA3BIBAIOTCS YIAIUMCH ): IIPECC, CTOMOXOAILYI0 MAIIUHY, IPECHYIO
JIOIKY W T.]I.

Men3syinbHasi cbeMKa Ha MECTHOCTH

3adanue. [Ipu nomonu mwianmera (FOPU30HTAIbHAA JOCKA C IPUKDEII-
JICHHBIM JIHCTOM OyMaru) v BU3UPHOI JMHeHKY (1B MBO3IUKA HA JIM-
HeliKe), He NPOM3BOJld HUKAKUX U3MEPEHUIl PealbHbIX PACCTOAHUN U
yFJ'IOB, CHATH IIJIaH MECTHOCTU B yCJ'IOBHOl\J MaCIHTa.6e.

IIpoBecTu O1EHKY TOYHOCTH B OIIPE/ICJICHIH ITOJIOXKEHUST HEKOTOPBIX
TOYEK Ha ILJIaHIIETE.

Pabora memocpeacTBeHHO MPUMBIKAET K M3YUEHHIO MPeobpa3oBa-
HHUMI rOMOTETHUN (no/:go61/1;1) B JIE€BATBIX KJIaCCax MaCcCOBOU CpeJiHel KO-
JIbI ¥ OOJIBIITUHCTBY IMIKOJIHLHUKOB IIPEICTABIISIETCS HEOKUTAHHON U MH-
rpuryomeil. OTMeruM, 9TO IPAKTUYECKH BCe YUeOHBIE IIOCOOMS JIJIst
MAaCCOBOH MIKOJIBI COEP2KAT 3a/Ia9N Ha U3MEPEHHe HEJIOCTYITHOTO Pac-
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CTOSIHUSI MEXKJIy JOCTYIIHBIMA TOYKAMH, MU3MEPEHUE PACCTOSHUS J10
HEJIOCTYITHON TOYKHU, NU3MEPEHNE PACCTOSTHUS MEXKJLY JBYMsl HEJIOCTYII-
HBIMH TOYKAMHU W JIDYT'ME BAPUAHTHI ITUX 3aJad, UMEIOIIUX BasKHOE
3HaYeHNEe B pean3allui IPUHIIAIA COBEPIIEHCTBOBAHUS TPUKJIAIHON
HalPaBJIEHHOCTU yYeOHBIX MaTeMaTUYeCKUX KypPCOB B 00yYeHHH. DTO
3aJlaHUe y HaC B IIKOJIE OBbLIO OCODEHHO IOIYJISIPHBIM B TOT IEPHOJ,
KOIJIa B Hee IOCTYNAJN yUallfecs: Ha TPeXIouaHoe o0ydeHne (ceifuac
TOJILKO JIBYXTOIUIHOE).

Teopernieckre 0CHOBBI PabOTHI HAIMNM ITKOJHHUKAM XOPOIIO W3-
BECTHBI, U [IO3TOMY BayKHBIM 3JIEMEHTOM 3JI€Ch SIBJISIETCS UMEHHO pPe-
aJIbHasl 3aJla4a Ha KOHKPETHOW MeCTHOCTH. B KadecTBe peajibHBIX pa-
60T IpeIarajiiCh CJIEIYIOIIe: U3MEPUTh PACCTOSIHUE OT IIKOJIBI JI0
BuuMoro s 3paaus MY, cHITh TJ1aH MECTHOCTH, TJIe TPOXOIUT
obmienikoibHas Typucrudeckas 3se3nouka (Tyukoso, Jopoxoso,... B
[TosMOCKOBbBE), CHATH IUIAH MECTHOCTH OKDECTHOCTEH, Tjie HPOXOiH-
JIa JIETHssl TIIKOJIA JJIs IOCTyHarommx B Hanty 1mkoiy (Pybekoe ozepo,
50 kM. ot 1. IBaHOBO) 1 HEKOTOPHIE ApyrEe. O6 5TOM HoCceHeH “Kap-
Torpadudeckoii pabore”’ co BceMH MOAPOOHOCTSIMU, BIEYATICHUIMU 1
IMOIUAMHU pacckazano B kaure [7]. CBOIO KOPOTKYIO 3aMETKYy O Ma-
remarudeckoMm npaktukyme A.B. Cocunckuii B ogHOl 13 HEOOJIbIINX
OPOIIIIOP O IITKOJIE 3aKOHYHUJI BIEYATIIEHUSIMU 00 3TOM IIPAKTUKYME TaK:
“... BciomuHaro XOJ0/IHBIN COTHEYIHDBIN OCEHHUI JeHb, TPYIIY pPedsaT
BOKDYT' IITATUBA C IJIAHIIETOM; [JIe-TO OKOJIO MHTEPHATA BJIAJM BUJI-
HEeTCsl NIIUJIb YHUBEPCUATETA, UJET TOPSUMil CIIOP O TOM, KaK JIydIle
PACIIOIOKUTE OA3UCHBINA OTPE30K, Ky/a HABOAUTH MeH3yp. MBI TOrzia
U3MEPSIIN PACCTOSTHUE OT MHTEPHATA, 10 YHUBEPCUTETA.

Ceiiuac HEBOJIBHO JlyMaeTCsl, He MPOM3OIIeJ JIK TOr/a KBaHTOBO-
MexaHuJIecKuil 3 dekT: B pe3ysibrare U3MEpPeHus He COKPATUIOCH JII
paccrosinue J10 yHuBepcurera?”’

T'padocraTuka

Jjtst TOoro, 4To0OBI MO3HAKOMUTH YUAIIUXCs C ajaredpoil u reoMerpueit
CKOJIB3SIIIIX BEKTOPOB, 0€3 KOTOPBIX HEBO3MOXKHO O0ONTHCH B ITOCTPOE-
HUH (PUBUIECKUX KYPCOB, MBI U TIPEJIATAEM 9TO 3aaHIe TTPAKTUKYMA.
B ob6s3aTenpHoit mporpamMmMe Kypca o TeOMeTPUU COOTBETCTBYIOIIETO
paszesia HeT. DTa TeMa ¢ MHTEPECOM M3ydajach (TakxKe B “IpakTude-
CKOM I/ICHO.HHQHI/II/I”) yJammuMucd ABYX JICTHUX MIKOJI B T. HyH_[I/IHO Ha
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OKe, OpraHu30BaHHBIX JJIsl YKEJIAIOIIUX HOCTYIIUTh B HAINY IIKOJIY.

YcranoBouHas Jiekiust 1o sromy 3agarnio MIT npakrudyecku Beerma
HAYUHAETCS ¢ UuTHpoBanus ussectHoit 6acuu 1. A. Kpouiosa “Jlebesn,
Pax u [Ilyka”. Ilocse Takoro TuTEpaTypHOrO SKCKYypPCa U PacCKa30B Ha
KOHKDETHBIX IIPUMEPAX O TEOPUU BEPEBOUYHOI'O MHOTOYTOJLHUKA [OJI-
srarzckoro uHxkenepa C. CreBuHa U ee pa3sBUTUU B TPYIaX (PpPaHILy3-
ckoro ydernoro II. BapuHaboHa, 0 pacuerax MOCTOB M CBOJIOB, KOTOPBIE
npoBoamin B Poccun dpanity3ckue ntkenepsl u yueHbie ['abpuaib Jla-
me u Benya Kiraneitpown, o npuMenenunn 3Toit TeOpun B TPyAax IIBeli-
mapckux mpodeccopos II. Kympmana n Jx. MakcBesa B pacderax
OIOPHBIX PEAKITNI U U3rnOAIOIINX MOMEHTOB 0aJIOK U hepM, O BKJIa/Ie
uraabsinckoro maremaruka JI. Kpemons! B rpadocraTuky, coGCTBEHHO,
U PACCKA3bIBATDL U3 TEOpUH (JOBOJIBHO IPOCTOI) JIJIsl BBINIOJIHEHHSI ITO-
10 JTIOOOTIBITHOTO M BAXKHOT'O 3a/1aHus Hedero. Bosee toro, B 1985 romy
ObLa omybsmmkoBaHa B KypHaste “KBant’ crarbs “T'eomerpusi CKOJIb-
3qmux BeKTopoB” ObiBIuX npenogasateseit mkosbl FO.I1. ConoBbena
u A.B. CocuHCKOro, B KOTOPOIA, [0 CYIIECTBY, MU3JIOXKEHBI MATEPHUAJIBI
O/IHOI W3 Hammx JjieTHUX IKoa [lymuao—80 u Halmero mpakTHKyMa,
MIPOBOJINMOIO B CTEHAX IIKOJBbI. ZICHO, UTO mpu 0OCYXKIECHUN HTOTOB
MMPAKTUKyMa JTOKA3bIBAJIACH TpaBoTa KpbiioBa — BO3 OyIeT BpamaTbest
(upu pa3yMHOM BBIGODE CHJI) BOKPYT HEKOTODPOI TOUKY U HE CIBUHETCS
¢ mMecra. OTMETHM, YTO KaXKIblil yJallUics I0JIydaeT JJisi pacdeToB
cBOIO (bepMy U CBOM HAOOPBI BEKTOPOB.
3adarue

a) 3aMEHHTD JIAHHYIO CUCTEMY CKOJIB3LIINX BEKTOPOB B IIPOCTPAH-
CTBe HA SKBUBAJEHTHYIO €if CHCTEMY U3 MEHBIIET0 YHNCJIA CKOJIb3AINX
BEKTOPOB.

6) ITocTponTh BEPEBOYHBIN MHOIOYTOJIBHUK U HAHTH PABHOIEHCTBY-
FOIILYIO JJAHHOM CUCTEMbI CKOJIb3SIIUX BEKTOPOB, PACIIOJIOKEHHBIX B OJI-
HO IUIOCKOCTH (T.€. OIPEJIEJINTD HAIPABJICHUE U TOUKY IPUIOKEHU ).

B) Ilpu momomu muarpammsl Makcsesuia-Kpemonsl rpadudecku
OIIPENIEJINTH PEAKIINN OO JAHHON (DEPMBI U yCUJIAA B €€ CTEPIKHSIX.

I'pynmna nzomerpuii

3adarue. Onmcarh rpyIily ©30MeTPHIA JIIs IPABUJIBHON IPSIMOIA IPU3-
Mbl U YKa3aTh MUHAMAJIbLHOE YUCIO 0Opasyromux 31oi rpymmsl. Co-
CTAaBUTH TaOJIUIy YMHOXKEHUsI B 9TOM IpyIIIe.
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IIpumep BBITOJIHEHUS 3TOTO 33JIaHUs JJIsI TPEYTOJbLHON TPU3MBI
MOXKHO onucaTh Tak. ObozHaunm rpanu: 1 u 2 — ocHoBanus, a 3,4,5
— OOKOBBIE TpaHu. PaccMOTpuM MPSMYTO, TPOXO/ISAIIYI0 Yepe3 IEeHTPhI
ocHOBaHUI U 0603HAYUM UYepe3 A TOBOPOT IO YaCOBOH CTPEJIKE OT-
HOCHUTEJIbHO 910l npsiMoit (ocu) Ha yrosn 120°. Yepes B 0603Ha4uM
peo0pa3oBaHre CHMMETPUAN ITPOCTPAHCTBA OTHOCUTEIHHO ILIOCKOCTH,
MIPOXOJISAIIEil Yepe3 BOKOBOe pedPO MPU3MBbI U IIEHTP ITPOTUBOIIOJIOXKHOMN
rpanu. Hakowner, paccMorpum cummeTpuio C' OTHOCHTEBHO ILJIOCKO-
CTH, PaBHOYJAJICHHON OT IJIOCKOCTEN BEPXHEr0 M HUKHEr0 OCHOBAHUN
npusmbl. Torga atu Tpu npeobpazoBanus (JJIs BEPIIUH IPU3MbI) MO-
TyT OBITH 3aINCAHBI TAK:

12345 12345 12345
A= ( 12534 )’ B= ( 12435 )’ ¢= ( 21345 )
B unckomoit rpyie m30MeTpuil IPU3MbI 3TH TPEOOPA3OBAHUS SIB-
JIAIOTCsE OOPA3YIONMMHU U [IPEJCTABISAIOT MIHIMAJIBHO BO3MOYXKHOE UX

qucio (upu caade MIT a1y Bece yTBepKJIeHUS MKOJIBHUKAMU O0OOCHO-
BBIBAIOTCA). Pa3/imIubIX u30MeTpuil B TpyIIe Beero 12:

G={E,B,A AB, A*> A’B,C,CB,CA,CAB,CA? CA*B};

TEeM CaMbIM,
12345 12345 12345 12345 12345 12345
_ 12345 )7\ 12435 )’ \ 12543 )’ \ 12543 J’ \ 12453 )’ \ 12354
N 12345 12345 12345 12345 12345 12345
21345 )\ 21453 )’ \ 21534 )’ \ 21543 )’ \ 21543 )’ \ 21354

Ha ocHoBe 3Tmx JaHHBIX COCTABJISETCS TabJIMIIA YMHOXKEHUS B
rpynmne G, KOTOPYIO 371eCh MbI IIPUBOIUTDH HE OyIIeM.

MHororpaHHUKHT

3adanue. Jan geprexk (PUCYHOK) MOJIYIPABUIBHOTO WU IPABUILHOIO
mHOrorpanarka (cMm. kuury M. Bernnuzkepa “Momesn MEHOrorpaHHu-
KOB”).
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a) HauepTuTh passepTKy 3TOI0 MHOIOTDAHHHKA.

6) N306pasurs guarpammy [lieress (rpad menTpaibHOil Mpoek-
1K) JAHHOTO MHOI'OIDAHHUKA.

B) II3roroButs u3 miaoTHOi GymMaru Mojess MEororpanuuka M (uc-
[IOJIb3Ysl PELeNTypPy U3 TOil ¥Ke KHUIN).

r) PackpacuTh rpaHn Momeau (M MHOTOYTOJIbHBIE OOJIACTH HA, JUa-
rpamme Ilieresst) B ueThIpe 1BeTa Tak, YTOOBI PAHM, UMEOIIIE 001Iee
pebpo, OBLIN OKpAITeHbl PA3HBIM I[BETOM.

1) Onucars rpyuny Gy Bpamenuii Muororpananka M: nalitu quc-
JI0 ee 3j1eMeHTOB N)7; yKa3aTh BCe THIIbL OCell IOBOPOTOB (Ha PUCYHKE
MHOI'OI'DAHHHMKA U €r0 MOJIEJIN), HOPSIOK OCeil M IHCIIo oceil KazK0ro
MTOPSIJIKA.

Paseeprka, packpallieHHas JuarpaMMa U PUCYHOK MHOTOIDAHHUKA
C YKa3aHHBIMHU OCAMH IIOBOPOTOB M300parKaIOTCS Ha OCHOBHOM JIMCTE
B JIOCTATOTHO OOJIbITOM MacmiTabe. Tam ke MPUBOIATCS TaOIUIA OCeit
1MoBOpOTOB. Moie/Tb MHOTOTpaHHUKA, B IIBETHOM UCIIOJTHEHUHT, U3TOTAB-
JINBAETCSI OJIHA HA, JIBYX yJaIllUXCs.

Paseeprka u quarpaMma 9e€pTsiTCs, 10 BO3MOXKHOCTHU, CHUMMETPUY-
HO. Jlnarpammy ya00HO PUCOBATH, UMes TIepeT COOO yIKe N3rOTOBJIEH-
HYIO MOZIEJIb. Y YaIIUMCs PEKOMEHyercs (JJid u3ydeHus IPYIIIbl BPa-
[IeHMIT) CHAYAJIA [OHATh, KaK JAHHBIA HOJIyIPABUIbHbI MHOIOIDaH-
HUK CBdA3aH C KaKI/II\/I—J'II/IGO Hpa.BI/IJ'H)HI)IM MHOFOFpaHHI/IKOl\/I (Ha ypOBHe
[OJICKA3KK — HAa3BaHNEe MHOrOrpaHHMKA). Hy»KHble PacKpacku IpoBO-
JSITCS MEeTOI0M “ipob u ormubok”’. Momesib MHOrOrpaHHUKa U3TOTaBId-
BAETCS 110 PA3BEPTKE WM MTOCJIEIOBATEIHFHO CKICMBACTCS U3 TPAHEH.

BajaHne BHIZAETCS OJHO Ha JABOMX ydallIUXCd. IIpu 3TOM MbI IIpe-
jgaraeM (B 00si3aTeJbHOJ YACTH) TOJIBKO IJIATOHOBBI U apXHMEIOBbI
Tea: OKTayIp, JOJEKa’(p, UKOCA3Jp, 4-yrojibHasi aHTUIIPU3MA, yCe-
YEHHBII OKTa3/p, YCEUYEHHBIN KyD, KyOOOKTa3Ip, poMOOKYDOOOKTa3ID,
[ICEeBIOPOMOOKYD0OKTa3Ip AINKUHY3€e, yCeueHHbI KyOOOKTasap, yce-
YEeHHBI MKOCAdIP, YCEUEHHBIN T0IEeKAdIP, MKOCOAOIEKAIP, POMOOM-
KOCOJTIO/TIEKAdIP, YCEUIEHHDBIN MKOCOIO/IEKAIP, KYPHOCHI KyO, KypHO-
CBII J1OJIEKAdAP.

B kadecTBe TBOpUYECKHMX (MM JIONOJHUTEIBHBIX) 3aJaHUN NpeJi-
JIarajioch IEPEeYnC/nTh BCe Teja [lyaHco W M3rOTOBUTH WX MOJIENIH;
[IPE/UIATAJIOCH TAKKE U3YIUTh BOIIPOC O BBIMYKJIBIX HAPAJIIETI0IPAX —
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Tak»Ke ¢ U3rOTOBJIEHNEM MX Mojesieil. MHorue u3 yJaluxcsi BhIpaska-
0T 2KeJIAHUE IOCTPOUTD MOJIE/ U GOJIee CIOKHBIX MHOIOTPAHHUKOB (OJ1-
HO BpEMsi B IIIKOJI€ OBbIIa KOJUIEKIIHsT MOJIEJIell BCEeX MOJIYIPABUIBHBIX
MHOTOIDAHHUKOB U UX 3BE3IHBIX (POPM M HEKOTOPBIX Apyrux. 2Kasb,
4TO OHA €O BpeMeHeM Iorubia). Cama Tema M U3rOTOBJIEHHBIE DYKAMU
IIIKOJIbHUKOB MOJIEJIA JOCTABJISIIOT IIPEIo/IaBaTe 0 MHOIO BO3MOXKHO-
creil Jj1st JIFOOOIBITHBIX ¥ WHTEPECHBIX UCTOPUYIECKUX FKCKYPCOB.

Ucropuuecku aror MII BO3HUK M3 TaKUX TPEX 3aJJaHUHI IEPBBIX JIET
CYIIECTBOBAHUS IIIKOJIbI (OHU UMeJIH HOPsIKOBble HoMepa 8, 9 u 10):

a) Haiitu nByrpanHble yIibl IOJIyIPABUIBHOIO MHOIOIDAHHUKA
(TouHBI OTBET M NPUOIMIKEHHBI OTBeT B rpagycax). Omnmcarb mo-
CTPOEHME ero IMPOEKINK Ha ILUIOCKOCThb. OnucaTh TPYITy BpaleHwi
JAHHOTO MHOTOI'DAHHUKA.

6) ITocTpouTh MPOEKIIMIO JIOEKAIPA HA TOPU3OHTAJIBHYIO U BEPTHU-
KaJbHYIO TI0CKOCTH. II0BEepHYTH MHOTOIpAHHUK OTHOCHTEIHHO “‘Bep-
TUKAJIHHON ocu Ha 17° M CIPOEKTUPOBATH €0 Ha, T XK€ TJIOCKOCTH.
IToBepuyTh MHOTOrpaHHUK Ha 21° OTHOCHTENHLHO “TOPU3OHTAJILHON’
OCH U CIPOEKTHPOBATH €ro Ha Te Ke IJIOCKocTh. HarypasibHasi Be-
JInanHa, pedpa MHOTOTDAHHUKA, JIOJI?KHA COCTABJIATD 4 CM.

B) IlocrpouTh MOZENb JAHHONO MHOIOIDAHHUKA B IIPOM3BOJIHHOM
Macirabe.

VyuamumMcst BbiaBascst (M BBIBEIIUBAJICA JjIsi BCeOOIIero obospe-
HUsi) 06pasel] BBIIOJIHEHNs NEPBBIX JBYX U3 9THUX 3aJlaHUll, a ToTOBast
MOJIeJIb JOJIEKaIpa IPAKTUIECKN BCeria ObLIa IO PYKOl B TOTOBOM
Bujie (II09TOMY PeYb ILJIA TOJIBKO O BO3MOXKHBIX CIIOCODAX U3rOTOBJIE-
HUS MOJIEJIN ).

IBe mpoekIiun

3adanue. a) 3ajiaHa OJHA U3 OJUHHA/IATH BO3MOYKHBIX IIOCKUX MO3a~
UK (IPaBUJIBHBIN HAPKET Ha 1II0CKOCTH ). [ToCcTPOUTD ee mapasiebHy o
¥ EHTPAJIbHYIO IIPOEKIINU HA JIPYTYIO IIOCKOCTD, 331aB IIPOEKIIAIO OJI-
HOT'O U3 MPABUJIbHBIX MHOTOYTOJBHUKOB. [[0JTHBII KaTajgor Mo3amk CM.
B [11].

6) IlocTpouTs IIpy IIOMOIIK 33[AHHON NAPAJIIEILHON U HEeHTPAIIb-
HOM TPOEKITHil TIJTOCKOE M300pakeHne KaKoi-1nb0 purypbl, COCTaBIEH-
HOI 13 KyGUKOB (CAMOCTOSITEJIbHO TIPHUJLy MAHHOI!).

B) [TocTpouThb MEHTPAIBLHYIO IIPOEKIUIO OKPYYKHOCTH Ha, IJIOCKOCTh



BasusioB B.B. Maremarndeckuii IpaKTHKYM B IIKOJIE HM.
A.H. Koamoropoa MI'Y um. M.B. JlomonocoBa 53

JIJIS TPEX Pa3JIMYHBIX CJIyYaeB PACIIOJIOXKEHUsI IIEHTPA IIPOEKITHH, COOT-
BETCTBYIONUX JLIHUIICY, Tapabosie u rutepboJie. st mocTpoenust Bbl-
O6parh Ha OKPYKHOCTH HE MeHee 16 TOUeK.

B kax oM n3 3agaHuit Ha OCHOBHOM JINCTE OOPMIISIETCS UTOTOBBIH
pe3yibrar paboThl C SICHO BBIJIEJIEHHBIMEU 3JeMEHTaMH (C UCIOJIb30-
BAHMEM DA3JIMYHBIX [BETOB), ONPEIEJISTIOIIMH (3a/IaI0IIMH) TOJTHO-
Ty u3obpazkenus. Ha BeroMoraTe/bHbIX JIMCTaX MPUBOJATCH Bee (Hin
MHOTHUE) JIONOJHUTEIbHBIE U HEOOXOUMbIE TIOCTPOCHUS.

IlepBbie mBa mMyHKTA 3a/IaHUS HAIEIEHB HA TO, 9TOOBI 3aKPEIUTDH
OCHOBHBIE CBOICTBa HapaJlIeJIbHOH U MEHTPAJbHOU ITPOEKIUN, ITOHA-
Tre n3obparkenus GUrypsl u cojepxkanne TeopeMm [losbke-ITIBapria o
MIPOEKINSAX TPEYTOJbHUKA U TeTPa’JIpa.

Tperunit myHKT 3a/laHUs 3HAKOMUT YYIaIUXCs C OIPEIEIEHUEM KPH-
BOI BTOPOT'O MOPSIKA KAK IIPOEKINY OKPY22KHOCTH. MeTomka n3roros-
JIEHUsI YEPTEXKE COCTOUT B TOM, 9TO, [IOBOPAINBAsL INIOCKOCTD, B KOTO-
pOil HAXOIUTCS MPOEKTUPYeMasi OKPYKHOCTh, JI0 COBIIAJIEHUS C ILJIOC-
KOCTBIO n300pazkeHusl (II0OBOPOT OCYIIECTBIISIETCS BOKPYT JIMHUU TIepe-
CeveHust), Mbl IIOJIyIaeM 3a/[ady Ha IOCTPOEHUE, KOTOPAs Y2KEe TOJLKO
[IpY TIOMOIIU OIHON JIMHEHKU TO3BOJISIET MOCTPOUTH CKOJIBKO YTOIHO
TOYEK COOTBETCTBYIOIIECH KPUBOU BTOPOI'O MOPAIKA.

Msoro pa3 BBOJHYIO JIEKITHIO IO STOMY 33/IaHUIO IPAKTUKYMA IU-
tas A.H. Kosmoropos (mmpoxko ussectHa dhororpadusi, KoTopast uMe-
ercsi B IIKOJIE, KOI/Ia OH KakK Obl JIEPXKUT 32 BEPIIUHY MHOIOTDAHHUK;
cuumok caenan 8 DM npumepno B 1970 roxy). Ha cBoeit jexkuuu, B
9aCTHOCTH, OH ODCY2K/IaJI CO IIKOJIbHUKAMHA CJIEIYIONLYI0 3a/1a9y: CEMb
TOYEK Ha IIJIOCKOCTH ODIIEro IMOJIOKEHHUS SBJSIIOTCS 00pasamu ceMu
BEpIINH KapKacHoOro “Ky6om@’ (MHOrorpaHHUK Turna Kyba, B KOTO-
POM, BOOGIIIE FOBODSI, HET PA3JIMIHBIX [IAPAJIJIEIbHBIX CTOPOH U IpaHeii )
I0CJIe HEKOTOPOIO IEHTPAILHOTO MPOEKTUPOBaHus. Kak mpu momormntu
TOJIBKO OJHON JIMHEHKHU IOCTPOUTH TOYKY, B KOTOPYIO IPOEKTUPYET-
cs BocbMas BepimuHa “Kyoouna’? Takoii MECTUIPAHHUK U 3Ty 3aJady
MBI HCIIOJIb30BaJ TakxKe 1pu rnposejeann MII “Cedenns: MHOrOrpaH-
HukoB”. Ha 3aHATHSIX reOMETPUIECKOIO KPyKKa, KOTOPBIM DYKOBOJIHII
A.H. KosimMoropos, B 3TOT IIepHOJI, PACCMATPUBAJICS. BOIIPOC O IIPABUJIb-
HBbIX [APKETax; yJ4aCTHUKAMU KPYKKa JIOKa3biBajioch (1), 4ro rakux
Pa3/IMIHBIX TTAPKETOB POBHO OJMHHAIATD.
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Aaropurm EBkimga

3adanue. a). Ha nenounciennoii pemerke Z2 OTMETUTb Te €€ y3JIbl,
KOOPJMHATHI KOTOPBIX SABJISIOTCS PEIICHUSIMU YPaBHEHUsI Buaa 3T +
5y = ¢ 11 pa3IMIHBbIX 3HAYEHUI C.

6) ITocrpouTs parMeHThbl JOMAHBIX (B aJrOpUTMe “BBITSIHBAHUS
HOCOB”), KOTOPBIE COOTBETCTBYIOT PA3JIOKEHUIO B IEMHY0 IpO0b JaH-
HOT'O UPPAIMOHAJILHOTO YUC/IA (v, ¥ HA 3TOM IIPUMEpPE IIPOBEPUTH (yCTa-
HOBUTH) TPU OCHOBHBIX CBOMCTBA MOJXOMSIIUX JIPOGEii.

OTOT MHTEPECHBIH U BaXKHBI MPAKTUKYM HCIOJb3YETCs, KAK Mpa-
BWJIO, HE BO BCEX KJaccaxX. AKIIEHT 3/1eCh JEJaeTcsi HA TO, 9TO AJIN0-
putMm EBKinnia ncnosb3yercs B MaTeMaTUKe HE TOJBKO JIJIsT HAXOXKIe-
wust HOJL nByx dmcesi, HO u B 3aja4ax pa30ueHUs MPSIMOYTOJIbHUKA
Ha KBAJIPATHI, JIJIsI PA3JIOYKEHUs UCeJI B HellPpephIBHBIE J1pobu. Obmas
2Ke ujes MOUCKa ODIeit Mepbl HAXOIUT MIOTOM €I OIHY PeaII3aIiuio
B IIKOJIGHOI IIporpaMme oOyUIeHus B Kypce MATEeMaTHIeCKOIO0 aHAJIM-
3a IpU U3y4eHUU OECKOHEYHBIX IIEPUOINYECKUX U HEIePUOIMIECKUAX
JIECSITUYHBIX IIPEJICTABJIEHUI, T.e. B TEOPHUM JIEHCTBUTEIBHOIO YHUCJIA.
leomerpudeckuii “HOCATBIN XapakTep’ STOrO ApeBHErO apudmeTnye-
CKOI'0 aJIFOPUTMa Ha perieTke (HalpuMep, Ha KjaeTdaroil fymare) ObLi
ormeuern P. KieitHoM, a camMo 9TO sipkoe HA3BaHUE NMPUHAJJICIKUT Ha-
meMmy Bbmamomemycs reomerpy B.H. Jlenone, koTopsrit 3 deKTUBHO
HCIIOJIb30BaJI TeOMEeTPHYIeCKIe CBOHCTBA ajsroputMa EBKimIa B psije
BAsKHBIX U TPY/HBIX 33129 TEOPUU IUCE]L.

OTHU 3aaHUs TOJIB3YIOTCA Y YIANUXCS 3HAUUTEIbHBIM HHTEPECOM,
7 [IO9TOMY HE CJIy9aifHO, 9TO HECKOJBKO UEJOBEK TOJIBKO B ITOCJIE]I-
Hee BPeMs IMOJATOTOBUJIN JTOKJIAbI JJIS YIACTUS B IIKOJIHHBIX HAYIHBIX
KoHpepeHIugX: “PaBHOYTOIbHBIE U PABHOCTOPOHHNE MHOTOYTOTHHUKN
Ha pelleTKax W MPaBWIbHBIX napkerax’, “OKpy:KHOCTU Ha pelrerkax’
U T.JI.

JlaTuHCcKUe KBaapaThbl
3adanue. a) TlocrpouTsb mOJIHBIE HAGOPHI OPTOIOHAJIBHBIX JIATUHCKUX
KBa/IPATOB MOPSJIKOB 3, 4, b m 7.

6) 3roToBUTH IIBETHYIO ANMUIKKAIIUIO JJIsI IPEKO-JIATHHCKOTO KBa/I-
paTa IAaTOro IOPSIKAa.

B) ITocTpouTh II€CTh MYYKOB NAPAIUIENBHBIX NPIMBbIX addUHHO
IUIOCKOCTH Ha, JIBAJIIATH ISITH TOTKAX.
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JIaTMHCKUM KBaJIpaTOM IIOpPsJIKa N Ha3bIBAETCS KBaJpaTHAs Tabd-
JINIA, KOTOpas COMEPXKUT B KaXKJIOM CTPOKE IIEPECTAHOBKY 3JIeMEHTOB
1,2,...,n, ¥ 9TH ePECTAHOBKM BHIOPAHBI TaK, UTO HU OJUH CTOJIOEI] He
COZEPKUT IOBTOPSIONINXCS JJIEMEHTOB. JlaTuHCKIe KBaIpaTel (d;;) I
(bi;j) HA3BIBAIOTCSI OPTOTOHAJIBHBIMU, €CJIH BCE HapBI (a;j, b;j) pPasiud-
uol (i, = 1,2,...,n). IIpuMep IBYX OPTOrOHAIBHBIX JATHHCKUX KBaI-
paTOB MOPsiJIKA 3 MOXKHO YBUJIETH U3 TAKON TabJuIb! (caMa 9Ta TabiIu-
12 HA3bIBAETCHA I'PEKO-JIATHHCKAM UJIH 3i171€pOBBIM KBaIPATOM IOPAJIKS

3)

(3,3)
(1,2)
(2,1)

910 3aganne MII 6b1710 Opranm30BaHO B TOIIEPAKKY KyPCa JIEKITAM
o reomerpun, Koropbie untai A.H. Kommoropos. Drtor akcmomaru-
YeCKUi KypC HAYMHAJCA C aKCHOMATHUKU addUHHON M MPOEKTUBHOI
IUIOCKOCTEH, a Ha 3aHATHSX PACCMaTPUBAJINCH 33J1a9M, CBI3aHHBIE C
KOHEYHBIMHU ILJIOCKOCTSIMU.

JJ1st TeX MOPSiIKOB JIATHHCKUX KBAIPATOB, KOTOPBIE IIPEII0XKEHbI
B IPAKTUKyMe, OCOOBIX CJIOKHOCTEH HEeT, W, B IIPUHIIAIIE, JAXKe B CJIy-
Jae n = 7 NpH U3BECTHOM YHCJE TAKUX KBaJIPATOB MOXKHO Iepebo-
POM BBIIIOJHATH 11.8) 3aJaHusl (1 Takue ydaiuecst 0buin). OHAKO MBI
CTPEMUWJIUCH K TOMY, 9TOOBI H& YCTAHOBOYHBIX 3aHATUAX (WU HOCIIE
BoinosiHenus 3aganuit MII) 6buin oKa3aHbI TEOPEMBI O TOM, YTO

— YHCJIO TOMAPHO OPTOTOHAJIBHBIX JIATHHCKUX KBAIPATOB IOPSIIKA
n > 3 He peBoCcxXOMUT N — 1;

—ecau n = p%, rje p — IPOCTOE U (v — HATYPAJIbHBIE THCJIA, TO CYIIE-
CTBYET IMOJIHBII HAOOp n3 1 — 1 OPTOroHAJIBHBIX JIATUHCKAX KBaIPATOB
MOPSAIKA N.

— KaKJ[0€ IMOJIHOE CEMEUCTBO IMOIAPHO OPTOTOHAJBHBIX KBAIPATOB
TOpsIZIKa N MOPOXKaaeT adPUHHYIO TIOCKOCTD MOPSIKA 1.

Jlpyrumu cioBaMu, Mbl CTPEMUJIUCH K TOMY, YTOOBI yYalluecs I0-
HUMAJIA CBSI3U MEXKJy KOHEYHBIMU MOJIIMHU [ajiya M KOHEUYHBIMU ad-
(GUHHBIMY TIJIOCKOCTSIMU U METOIMKON uX ycranosjeHus. Camu j1oKa-
3aTeIbCTBA OBLIN TOBOJIBHO TPAIUIMOHHBI B 9THX BOIPOCAX, C HUMHI
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MOXKHO ITO3HAKOMUThCs B IIPEKPACHOil KHure D. Apruna “I'eomerpuye-
ckas ayiredbpa’”. st mosis Lastya u3 geTbipex 3J1eMeHTOB TaDJIUIbI CJI0-
JKEHUSI U YMHOXKEHUsI MIKOJBHUKAM COOOINAJINCH, JJIsi APYTUX KOHEU-
HBIX TIOJIEHl TIPOCTOrO MOPSIKA P dJIEMEHTHI mnoJseil [aaya BeiOupasncs
B BHJIE ITOJIHOW CHCTEMBI BBIUETOB IO MOJYJIO p. 3J/I€Ch YMECTHO CKa-
3aTh, YTO Ha JIEKIUSIX W Ha 3aHATHUSAX 110 aJirebpe TPaIUIMOHHO BCeria
paccMaTpuBaeTcst apudMeTHKa OCTATKOB, KOHEUHBIE IT0JIsI, KOJIBIA, U,
KOHEYHO, BPEMsI BBIJIAYN TAKOTO MPAKTUKYMa BBIOMPAETCsI TOL/A, KO-
I MKOJBHUKHU UJIN yXKe€ 3HAKOMBI ¢ HEOOXOIUMBIM MUHHMYMOM Ma-
TepuaJsa, uin, Ha0bOPOT, COBCEM HE 3HAKOMBI — TOTA MBI IIPECTIELyeM
[IPOIIE/IEBTUYIECKIE T[ETTH.

WaTepec K 9TOMy MPaKTHUKYMY y IIKOJBHUKOB BEJIMK, U OJIHAXK B
rpyIa MKOJIBHUIl, OTKA3ABIINCH OT U3TOTOBJIEHUS OyMayKHOI aIllLin-
Kaluu, cjesana ee B GopMe U3SIIHONM BBINIMBKU MEJIKUM KPECTOM (KO-
TOpasi y aBropa CTaTbu GEPeXKHO XPAHUTCS).

B oxnoit ctaThbe HEBO3MOXKHO € JOCTATOTHON CTEMEHBIO MOAPOOHO-
CTU OIKCATh BCE 3aJlaHUsl MATEMATHYECKOIO IMPAKTUKYMa, KOTOPbIE
MBI npoBoauan B crerax mkoubl M. A.H. Koamoroposa npu MI'Y
(ux cozpasanu u peasmusosbiBasu A.H. Kosmoropos, N.T. Kypben-
ko, A.B. Cocunckuit, A.M. Abpamos, B.B. Basusios, A.H. 3emisakos,
B.H. Hdy6posckuii, H.M. Bosr, T.H. Tpymanuna u MHOrue apyrue).
[TosTomy orpanmyaumcst TOIBLKO TiepedncaeHneM Tex Tem 3aganuit MI1,
0 KOTOPBIX BbIle pedb He mnuia. O xapakTepe yCTAHOBOYHBIX JIEKITUI
7 00pa3Iax BBIMOJHEHUS] yIAITUMUCS 38 IaHII MOXKHO CYJIUTh IO IyH-
JIMKAIUSM, YKA3aHHBIM HuKe B 6ubsmorpadun (ocobenno mo paboram
[4, 5, 7, 14, 16, 18, 21, 24-34]).

Memodv, eviwucaeruti. ITpubimkeHHOe BBIYMC/IEHNE KOPHE ypaB-
nenuii. ['padudeckne MeTo/bl perliennii ypaBHeHuil u ux cucrem. Me-
Tox [aycca. JIBe 3amaun jmHeitHOro mporpamMupoBanus. VTeparun.
Meron cexkymux m kKacareabHbix Hbioroma. Homorpammbr. Yucien-
Hoe qudHepeHInpoBaHre U HHTETPUPOBaHUe. Pa3HOCTHBIE ypaBHEHUS.
Huckpernbie rapmonndeckue dynxnuu. HempepsiBabie jpodu. 3aa-
un Ha KJerdaroii 6ymare. Marndeckue kBajparsl. KoHeYHbIe 1OJIST 1
JIATUHCKHUE KBaJIpaThl. HempuBoauMbie MHOTOYJIEHBI.

Dynryuu u epaguru. ['paduku 1poOHO-KBAIPATHIHBIX PAITMOHAIb-
weix ynkmmit. Purypst Jluccaxy. Hukmonnsr. Po3sr u pozerku. JBo-
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JIFOTHI IIAKJIOUIAJbHBIX KPUBBIX. KpusBble BTOpOro mopsiaka. Ilydok
KPUBBIX BTOPOTO nopsijika. OpToroHaibHbIe CeMeiCTBA KPUBBIX.

T'eomempuas. [locTpoenns: mupkysem u jimaeiikoit. CedeHnst MHOTO-
rpaHHUKOB. Borancienune oobemos u miioraeir. Opaamentsl. ['pytmb
CaMOCOBMeITeHUH mnockux ¢uryp. Kpyrosbie mpeobpa3oBaHust MI0C-
koctu. Teopemsr Ilackasist u Jlesapra u mocTpoeHus: Mpu MOMOIIU O/I-
HOI1 JimHeiiku. VIHBepCHst 1 IIOCTPOEHUST IIPY TIOMOIIUA TOJIBKO IUPKYJISI.
Haguranusi. Pacuer nynnpix 3armennii. Koneunsre adpduHHbIE U TIPO-
€KTHUBHBIE ILIOCKOCTU M ITPOCTPAHCTBA.

Mamemamuueckuti anasus. Vatepronsius u crmaiasl. Kpagpa-
TypHbIe opmysbl aycca. Pacder mostera MHOrOCTyIIeHIaTON! PAKETHI.
Kocmuueckue moezna. luarpaMvbl KacaTebHbIX. lIpbirarommii Msi-
qnk. V3oxkmmabl. @azoBble mopTpeThl. Teopus yacos. [lomer aucka B
CONPOTUBJIAIONIElCS cpejie. JluraMmudyeckoe mporpaMMupoBanue. Aspo-
nuHaMudeckas 3ajgada Herorona. Tpuronomerpudeckme MHOTOYIEHBI
u pstasl Oypoe. [Ipodunm cobcTBEHHBIX KOOAHNI HATIHYTOM HUTH C
OyCcUHKaMU.

Komnaerxcnoti ananrus. JIpobrno-nuneiinbie npeobpasoanust. Pac-
MTOJIOYKEHINE KOMILJIEKCHBIX KOPHE MHOIOYJIEHA, 3aBUCSINEr0 OT Iapa-
merpa. Mogens [Iyankape mrockocru Jlobauesckoro. Jlurmm paBroro
Moyt 1 aprymenTa. O6JacTu OJHOJUCTHOCTH MHOTOUIECHOB. Ppak-
TaJIbI.

Teopus seposmnocmeti. Jocka I'aabrona. Moenb pa3MHOKEHUS 1
rubesmm. Caydaitabie Oty manus. Jlarauku cirydaitapix ancesi. Kpur-
Torpadus u pacrmudpoBKa TEKCTOB.
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Ucnoab3oBauue meromaunueckux uiaeir A.H. Koamoroposa nisi
Pa3BUTHUS MaTEMAaTUIECKUX CIIOCOOHOCTEN IIKOJIbHUKOB

H.A. Menvwuxosa

B crarbe pacemarpuBatorcs B3risiasl A.H. Kommoroposa va paboty ¢
OJIAPEHHBIMHY JIETHMU Ha 3aHATHAX 110 MATEMATHKE U UX BAYKHOCTH KaK
JIJIsT COBPEMEHHBIX YPOKOB MATEMATHKH B CPEJIHEH IKOJIe, TaK U JJIs
pasiuaHbIX (HOpPM BHEYpOUHOil paborel. IlpuBomurcst psifi IpuMepoB
MaTeMaTHIECKUX 3aJ[a1, CIIOCOOCTBYIOIINX PA3BUTHIO WHTEJLIEKTYA b
HBIX CIIOCODHOCTEH YUIAIIXCsl U OTOOPAHHBIX C yIeTOM PEKOMEH AN,
nMeromnxcs B padorax A.H. Koamoroposa.

B MuororpanHoii Hay4uHo-Meroaudeckoil gesarensHoctn A.H. Koo-
MOTOpPOBa BBIJEJISETCS BayKHOE HAIPaBJIeHHEe — paboTa ¢ yIAIIMMICS,
MIPOSIBJISIFOIIMME UHTEPEC U CITOCOOHOCTHU K MaTeMaTuke. B paMkax 31o-
ro HAIIPABJIEHUS OH 3aHNMAJICS OPraHU3alnell MaTeMaTHIeCKUX OJIAM-
nraf, PU3NKO-MATEMATHIECKUX ITKOJI, U3JAHUEM HAY THO-ITOILYJISIPHON
JINTEPATYPHI JJI YIaIUXCA. Y 9eHbII SABJISIJICS CTOPOHHUKOM mudde-
PEHITMPOBAHHOTO O0YYeHHSs B CTAPIINX Kiiaccax. MHorue ero njien oka-
3aJIMCh ILJIOJIOTBOPHBIMU, OHU IIPOJIOJI2KAIOT MCIIOJIb30BATHCS U B HAIIU
JIHU.
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/IS pA3BUTHS MaTeMaTHYECKUX CIIOCOGHOCTEH IKOJIbHUKOB

A H. KosmoropoBa 1pekie BCero HHTepecoBaJia, CUCTeMATUIECKasT
[OJIPOTOBUTE/IbHAST paboTa CO IIKOJbHUKAME, KOTOPasi HUKOMM 00pa-
30M He JI0JI?KHA OTPAHNIUBATHCA PEIIeHIEM OJTUMITNAIHBIX 3308, JTO
IUKJIBI JIEKTIAH, TPAKTUKYMBI IO PENIEHWIO 33189, OOIIEKYyJIbTYPHbBIE
aCIeKThl MATEeMATUIeCKOro obpasoBanus. M OBbLIO HAMMCAHO HEMAa-
JIO KHUT' ¥ CTaTeil JJIsl yJaIuXcs, 3TH PabOThl aKTyaJbHbI U IIOHBIHE.
OIHMM U3 €ro OCHOBHBIX I1€/IarOI'MIeCKUX ITPUHITUIIOB sIBJISIETCsT TPeOO-
BaHUE K 3aKOHUYEHHOCTH, COIEPKATEJILHOCTH, JIOCTYITHOCTH W HATJISI-
HOCTHU MaTeMaTHIeCKUX TeKcToB g ydamuxcs. A.H. Kosmoropos mo-
CTOSTHHO HACTAWBAJI HA HEOOXOIMMOCTH BKIIOUEHNS B yI€OHBIE TTOCOOMST
TEKCTOB, JIOTIOJIHSIONIUX OCHOBHOE COJEpKaHNe, a TaKKe 33/1a9 IMOBbI-
MIEHHOW TPYAHOCTU. DTOT MaTEPUAJI IPETHAZHAYAIICS JJIs PEOSIT, UHTe-
pecytoruxcst MaTeMaTukoil. C 9Toil ke 1eIbI0 OH MyOJIMKOBAJI CTAThI
B )kypHaJsie “KBant”. 9Tu cratbu u CErofHs UCIOJIb3YIOTCS MHOTHMUI
VIUTEIIME J71s1 pabOThI ¢ yUaIluMHUCS KaK Ha YPOKaX, TaK W BO BHe-
YPOUHOE BpEMHI.

B pazimunbix nybaukanusx A.H. Kosmoropos HeoiHOKpaTHO pac-
CcMaTpuBaJj MpOOJIEMY BBISIBJIEHUs] ¥ PA3BUTHS CIIOCOOHOCTEN K M3y de-
HUIO MATEMATHKH Yy YUIAIMUXCsT cpefHeil mKoabl. OH cIuTast, 9To Mare-
MaTUIecKoe 00pa30BaHne OKA3bIBAET OOJIBINIOE BIUSHUAE HA WHTEICK-
TyaJabHOE PA3BUTHE UEJOBEKA B IETOM, CIIOCOOCTBYET (DOPMUPOBAHUIO
JIOTMYECKOT'0 MBIIIJIEHNUSI, OCO3HAHHOMY BBIOODY Ipodeccuu.

CoBpeMeHHBIE B3IJIsIAbl Ha OOINME M CIIeNUaIbHbIE CIIOCOOHOCTH
MMO/ITBEPKJAIOT AKTYAJBHOCTh BBICKA3AHHBIX UM UJEH U B HACTOSIIEEe
BpeMs. B coBpeMeHHOM HayKe IMPUHITO CIUTATH, 9TO MpobIeMa pas-
BUTHSI CIOCOOHOCTEH W TpobJyieMa PO JIeATETHHOCTH KaK CPEeICTBa
pa3BUTHs JIMIHOCTH TECHBIM 00pa30oM B3amMOCBsa3aHbl. Hampumep, B
padorax H.®. Tanvunoit, B./l. [IlajpukoBa m Jp. MOKa3aHO, |UTO
CIIOCOOHOCTH MMEIOT CJIOZKHYIO CTPYKTYPY, OTParKaroIlyi0 CHCTEMHYO
OpraHu3aIliio MO3Ta, MEXK(PYHKITMOHAILHDBIE CBSI3U U AeSITEIHLHOCTHDIN
Xapaxrep neunxudeckux GyHkinii. CrrocobHOCTH PACKPBIBAIOTCS IIPEXK-
e BCEro TOIra, KOTJa €CTh CBODOJA AesTeIbHOCTH, CBOOOIA B BBIOO-
pe caMoil JiesiTeJIbHOCTH, B (DOpMaxX ee peasin3alliid, B BO3MOXKHOCTHU
TBOpUecTBa. OT IPUPOBI Y€/ I0OBEK HAJIEIeH OOIIUMU CIIOCODHOCTSIMU, a
CIerraJIbHbIe CIIOCOOHOCTH SIBJISTIOTCST OOIMUMY CITIOCOOHOCTSIMMU, TTPHOO-
PETINME 9€pPTHI OIEPATHBHOCTHU MO BIUSAHUEM TPEOOBAHWI IeATe b
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HocTu. TBOpUECKHUe CIIOCOOHOCTH OT/IEJIBHON JIMYHOCTH IIPOSIBJISIIOTCS B
wHAUBUAYaIbHOM paspuruu. OJapeHHOCTh PACCMATPUBAETCS KaK CH-
CTEMHOE ITPOsIBJIEHUE CIIOCOOHOCTEI, OMIPEIEISIONIEee BOSMOXKHBIN yCITEX
B JI€SIT€JILHOCTH.

TepMunb! “‘MaTeMaTHIeCKe CIIOCOOHOCTH, “MaTEMATHICCKOE MbIITI-
Jienne”’, “‘MaTeMaTUIeCKNil CTUJIb MBINIJIEHUST HE SBJISIOTCS TePMUHA-
MU [ICUXOJIOTHH, OJHAKO IIPU3HAOTCS MHOTUMH yaeHbIMU. C MOMOIIbIO
ITUX TEPMUHOB MOXKHO OOO3HAYHUTDH T€ OCOOEHHOCTH CTUJISI MBIILICHUST
U CIIOCOOHOCTEMN, KOTOPhIE IMPUCYIU JIMTIHOCTHU, YCIEITHO OBJIAJIEBAIO-
melt MareMaTuKoit. MaremMaTndeckne CIOCOOHOCTH MOXKHO PacCMaT-
pHBaTh B JIBYX aclleKTax: KaK TBOpUYeCKue (HaydHbIe) CIOCOBHOCTH,
JIAKOIIIEe HOBbIE U OOBEKTUBHO 3HAYUMBIE JIJIsi ODIECTBA Pe3yJIbTaThl,
7 KakK y4eOHbIEe CIIOCOOHOCTH — CIOCOOHOCTH K M3YYEHUIO U YCBOEHUIO
MaTeMaTUKN, OBICTPOMY U YCIEITHOMY OBJIAJIEHUIO COOTBETCTBY IOIITUMU
3HAHUSIME, YMEHUSMH, HAaBbIKAMU. Pa3BuTne MaTeMaTnIecKux CIrocod-
HOCTEIl yJalXcs U BbIABJIEHHE y HUX MaTeMaTUIeCKON OJ[APEHHOCTH
OyzeT 3pdEKTUBHO TPOUCXOJIUTDH TOTJIA, KOTJIa OHU OY/IyT BOBJIEUEHDI
B IPOLECC aKTUBHOM TBOPYECKON JeATebHOCTH (Ha MIKOJHHOM 3TAIe
— cyOBEKTUBHO TBOPYECKO(T). DTO HO3BOJIsIET ¢lIeIaTh 00y YeHne MaTe-
MaTHKe JITYHOCTHO 3HAYUMBIM JJIs yaeHuKa. CrocoOHbIe K MaTeMaTH-
K€ MKOJBHUKHU 00/1aJaI0T OCOOEHHOCTIMU TepepabOTKU TOJTY IeHHON
B mporecce perennst 3aja9 nadopmarmn. OHU CKIIOHHBI K 0000111e-
HUIO MATEeMAaTHYECKUX OOBEKTOB, OTHOIIEHUN W JAefICTBUI, K CBEPTHI-
BAHUIO IIPOIECCA MATEMATUIECKOTIO PACCYKIEHUSI U CUCTEMbI COOTBET-
cTByOmux mgeticreuii. VM npucymny rubKOCTh MBICJATEIHHBIX ITPOIIEC-
COB, CBODOJIHOE ITEPEKJIIOYUEHNE C IPSMOr0 Ha OOPATHBIN X0/ MBICJIH.

Axkagemuk A.H. Kosmoropos ykaswiBaj Ha HECKOJIBKO BHJIOB Ma-
TeMaTHIeCKUX CIIOCOOHOCTEI:

— PeOMETPUIECKYI0 UHTYHUIIUIO;

— YMEHUE PACCyKJIaTh IIOC/IEI0BATEILHO U JIOTHIECKH;

— BBIYUC/INTEIbHDBIE CITOCOOHOCTH.

On mmcas: “Paznudnble CTOPOHBI MAaTEMATUYIECKUX CIIOCOOHOCTEH
BCTPEYAIOTCs] B PA3HBIX KOMOMHAIUSIX. Y2Ke MCKJIIOUUTEIbHOE Pa3BU-
THe OJIHOI M3 HUX WHOIJA I03BOJISET NMPUXOIUTh K HEOXKUJIAHHBIM U
3aMedaTe/IbHBIM OTKPBITUSIM, XOTsI IYpEe3MEPHasi OJJHOCTOPOHHOCTh, KO-
neuno, onacua. CaMo coboil paszymeeTcsi, 9TO HUKAKWE CIIOCOOHOCTH
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HE TOMOT'YT 0e3 yBJIEUYEHHUsI CBOMM JIEJIOM, 6€3 CHCTEMATHIeCKOH I10-
BeeaHeBHOM paborsr” [2. C. 31-32]. Ilo ero MHEHHIO, MATEMATHYECKHE
CIIOCOOHOCTH TIPOSIBJISIIOTCsT OOBIYHO JTOBOJIBHO PAHO U TPEOYIOT HeIpe-
PBIBHOTO YIIPAYKHEHUS.

Bombmyio posb B CTPyKType MaTeMATHIECKUX CIOCOOHOCTEH
A H. KosMoropos 0TBOJIMII reOMeTpUIecKoMy BooGpakeHuto (“reomer-
puyeckoit uaTyunun”), urpamoieil 6oJIbIIyIo poJib npu paboTe modYTH
BO BCEX PAa3JiejIaX MATEMATHKH, JIaXKe CAMBIX OTBJIEYCHHBIX.

Cy1ecTBeHHOI CTOPOHOI MATEMATUIEeCKUX CIIOCOOHOCTEN sIBJISET-
CsI TAK2KE€ MCKYCCTBO IOCJIEOBATEIHHOIO, PABUILHO PACIIIEHEHHOTO
JIOTUYIECKOTO PACCYKJIEHUSL. DTOMY CIIOCOOCTBYIOT CUCTEMATUIECKUN
KypC NeOMETPHUH U METOJI MaTeMaTHIeCKOH MHIYKIMKA, YMeJIOe ITpUMe-
HEHUE KOTOPOIrO CJIy?KUT XOPOIIUM KPHUTEPHUEM JIOTHYECKON 3peioCcTH,
HEeOOXOIMMOI MaTEMAaTHKY.

XapaKTepHBIM CPEIN MATEMATUIEeCKUX CIIOCOOHOCTEH sABJISAETCS U
pa3BUTHE AJTOPUTMUYECKUX CIIOCOOHOCTEI.

st HanboJIee MOJIHOTO YJIOBJIETBOPEHUS 3AIIPOCOB Y IAIIIXC S, TIPO-
SIBJISTFOIIAX MaTeMaTUIeCKUe CIIOCOOHOCTU W TIOBBINIEHHBI HHTEpEC K
MaremaTuke, npeanasuadennt (no muenuio A.H. Kosmoroposa) kak
CIEIMAIN3NPOBAHHDIE KJIACCHI, TAK U CUCTEMA (DAKYIHTATHBHBIX 3aHsI-
THil, KOTOPBIE JIOJ?KHBI OBITH JIOCTYIIHBI BCEM YUYEHUKAM, HIMEIOIIIM Ce-
PbE3HOE HaMepeHNe B HUX 3aHUMaTbCH. BOJ'H)IIIaH POJIb 3/1€CH OTBOJIUT-
cst TakuM (OpMaM BHEYPOUYHON pabOThI 10 MATEMATHKE, KAK OJIMMITHA~
JTbI, KPY2KKU, & TAKKE CAMOCTOSTEIbHOE YTEHUE YIaIIMUCS [TOTLYJIsIP-
HOM JINTEPATYPBI U CAMOCTOATEILHOE perenne 3a1a4. 1o ero MueHmIO,
JI7IsT BHEKJIACCHOM PabOTHI KeJaTeTbHO TOI0MpATh 3aadu, TPeOyIio-
e cepbe3Hoit paboThl MBICIIH, IOX0XKEl Ha Ty, KOTOpas Tpedyercs OT
B3POCJIOr0, CAMOCTOSTEIFHO PabOTAIONIEro MaTeMaTnKa. s camocTo-
SITEJIBHOT'O YTEHHS IeJIeCO00PA3HO MOI0NPATH TAKNE KHUTH, B KOTOPBIX
quTaTEe IsI BBOAAT B KPYT BOIIPOCOB, CIY2KAIIUX U B HACTOSIIEE BPEMsI
[IPEIMETOM €Ille He 3aKOHYEHHOI'O HAYIHOI'O MCCJIEIOBAHMS.

A.H. Kosmoropos ormedas HeOOXOAUMOCTb (DOPMHUPOBAHUSI IIPO-
CTPAHCTBEHHBIX IPEJICTABJIEHII yUIAIUXCsI C TOMOIIBIO 3a/a4 110 Ta-
KHUM TeMaM, KaK CeYeHrNs] MHOTOTPAHHUKOB IIJIOCKOCTHIO, OIIMCAHHBIE U
BIUCAHHBIE B chepy MHOTOTDAHHUKH.

3amMeTnM, 9TO KPYTr BOIIPOCOB, 3ATPOHYTHIX B €0 METOIUIECKUX
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TpyJlax, He MOTepsyl aKTYAJbHOCTA U IO Cei JIEHD.

Onupasich na pekomengaruu A.H. Koamoroposa, MOXKHO OCyIIECTB-
JIATH OTOOpP TEM U COCTABJISTH OPraHM30BaHHBIE HAOODHI yIIPAKHEHUI
JJIst IpOBeieHns (paKyIbTATUBHBIX 3aHATAN, pa3padaThIBATh I yaa-
IIAXCS JIEKTUBHBIE KYPCHI.

PaccymoTpum ojine 13 BapuaHTOB MOI00HOM TeMaTuKu 3aHATHi da-
KyJbTaTUBHBIX KYyPCOB, allpOOMPOBAHHON Ha mpakTuke. lIpuBeiennbre
HIZKe PUMePhbl KOHKPETHBIX 33721 W30paHbl aBTOPOM CTATHU U3 Pa3-
JIMIHBIX UCTOYHUKOB.

1. IlocTpoenne cedenmit MHONOTPDAHHUKOB IIJIOCKOCTBHIO U OIIPEJie-
JIEHUE ILJIOIIA e IOJIy4YeHHBIX CeYeHU (c UHIUBUyaIu3anueil 3aia-
HUI); U3yUeHre B3ANMHOIO PACIIOJIOKEHNsT c(Pephbl 1 MHOIOTDAHHUKOB
Pa3HBbIX BUJIOB, B3AUMHOTO PACIIOJIOXKEHUS MIAPOB PA3HOTO JTUAMETPA.

Yyammumcs MOYXKHO MPEJJIOKATh, HAIPUMED, TaKue 3aJadn:

a) U3yYUTh BAPUAHTHI B3AMMHOI'O PACIIOJIOXKEHUs Kyba ¥ IJIOCKO-
ctu. BerancsnTs 10 b ceYeHns eMHNYHOIO Ky0a IIOCKOCTHIO B
TOM CJIydae, KOrJa B CEUCHHUU IOJIYyIAeTCH MPABUILHBIN MIECTUYTOJb-
HUK;

6) map Kacaercs Beex pebep paBUILHOrO Terpasdapa. Jauna pebpa
terpadapa pasaa 10. Haittu paguyc mapa;

B) YeThIpe Iapa pajuyca R pacrioaraloTcs Tak, 9To KazKIblil map
Kacaercs Tpex apyrux. Haiitu paguyc cdepsl, Kacarorieiicsa KaxKIoro
U3 9THUX 4 MapoB U HAXOJIAIIEHCS BO BHYTPEHHEM ITPOCTPAHCTBE MEXKTY
HUMU;

') PEIUTh AHAJOTUYHYIO 3aJa4y, OlpeesuB paauyc cdepbl, Kaca-
FOTecsT KaykI0ro n3 3TuX 4 MapoB U CoAeprKaIleil mx BHyTpHU ceds.

HarnsgaapiMu mpuMepaMu 10 3TOMY Pa3Jiesly MOTYT CJIYKHUTD U 3a-
JIaYU TPETHETrO YPOBHS U3 BAPUAHTOB €IUHOTO TOCYIAPCTBEHHOTO 9K3a-
MEeHa, [0 MaTEMATUKE, B KOTOPBIX PACCMATPUBAIOTCH KOMOMHAIIUU €0~
METPUYECKUX TeJI u CHOPMYIUPOBAHDBI 3aJAHUsI HA BBIYUCJICHUE JJIe-
MEHTOB 3TUX TeJI.

2. Bosburyo posib A.H. KosmMoropos oTBOIU/I pasBUTUIO JIOrAYeE-
CKOT'O MBITIIJIEHUS YIAIUXCs, UX YMEHUIO PACCYK/IATh. Y 2Ke B CPETHUX
KJIACCAX € YUCHUKAMHU MOYKHO PEIIaTh JIOTHYECKUE 3aJIa9H OJIUMITHAT-
HOTO XapakTepa, n3dbupas X U3 JOMOJTHUTEIbHON JIMTEPATYPHI.

PasBuTuio siornaeckoro MbIIIeHRs CIIOCOOCTBYIOT B HEMAJION CTe-
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[IEHN 3a/1a49H 110 TAKUM TeMaM, Kak “IIpumMeHeHne MeToma MaTeMaTIe-
ckoit muykiun”, “IIpumenenne npuanuna Jupuxie Jjist perreHust cro-
JKeTHBIX 3a7a9”. [Ipu npoBeieHnn 3aHITHS 10 UCIIOJIHb30BAHUIO METOJIA
MaTeMATUIeCKOW MHIyKIMKA OOpAIAeTcs BHUMAHUE Ha CYTh [PUHIIH-
a MaTeMaTHIeCKON WHIYKIUU, OCHOBAHHOIO HA HEM METOJa, HOCTe-
JIOBATEJILHOCTH JIEWCTBHI 10 JAHHOMY METOJY, ero OOJIACTU IIpUMe-
HUMOCTH. PaccMaTpuBaloTCss IpUMephl Ha JI0KA3aTeILCTBO (DOPMYII,
PABEHCTB W HEPABEHCTB, MPU3HAKOB JEJUMOCTH, IS OMPOBEPIKEHUSI
JIOXKHBIX yTBep:KIernii. Hampumep:

a) BbIBeCTH (QOPMYJLY IS BBIYUCJIEHUs] CYMMbl Ky6OoB nepBbix N
HATYPAJILHBIX TUCEJT;

6) moka3arh HepaBeHCTBO BepHysuy;

B) JIOKa3aTh, 4TO BbIpaxkeHue (4™ 4+ 15n — 1) kparHo 9 st Beex
HATYPAJIbHBIX 3HAYCHUI N

') J0Ka3aTh PABEHCTBO [JI BCEX HATYDAJbHBIX 3HAYCHUN Nn:

LS S SR
1.2 2.3 7 " n-(n+1) nt+l

Ha zansgTnm, mocBAmeHHOM HCIOJb30BaHUIO npuanuna Jlupuxie,
MPEeK/]Ie BCEr'O Pa3bsiCHSIETCS CYTh TOTO IPHUHIMIA. Fe MOXKHO mpeji-
JIOXKUTH yJaIuMcs B caeyiomeM suje: “Eciim B N sgdeiikax pacroio-
keHo (N + 1) sj1eMeHTOB, TO B HEKOTOPOI U3 f9e€K PACIIOJIOXKEHO He
MeHee nByX ajemeHToB”. Jlamee paccMaTpwBaiOTCs CHAYAIa HECTOK-
HbIE 33J[a9H, HAIPUMED:

a) B JIecy pacTeT MIJIJINOH €JIOK, Ha KaxXK1oi u3 Hux He 6ostee 600000
WTOJIOK; JOKAXKWUTE, YTO B JIECY €CTb 2 eJIKU C OJMHAKOBBIM YHCJIOM
WTOJIOK;

6) B Marasuhe ecTb 25 SIMKOB 0JOK TPEX PA3HBIX COPTOB, IPHYEM
B KaXKJIOM SIIIUKe S0JOKH TOJIHLKO OJIHOTO COPTA; JOKAXKUTE, ITO CPEIH
HUX COJIEPXKUTCS II0 KpaiiHeil Mepe 9 ANIUMKOB ¢ A0JOKAMH OJIHOTO U
TOI'O K€ COpTa.

Jasiee yunTesp mnpejjaraer Apyrue 3a/1a4u 1Mo TeMe, Io100panHble
73 JOMOJTHUTEIBHOM JINTEPaTyPhI.

3. B remaruke 3ansruit, npemyoxkenasix A.H. Koamoropossim, co-
nepxkutcs u Tema “IIpuMenenne rpaduaecKoro MeTo1a, sl U3y IeHUs



66 I'mapa 1. TBopuectBo A.H. KoMOropoBa B HCTOPHYECKOM ACIIEKTE

cBoiicTB ynkiuit’. Ha ¢daky/braTuBHBIX 3aHSITUIX TEMY MOYKHO Pac-
MIUPUTh ¥ PACCMaTPUBATH He TOJBKO rpaduku (GYHKIW, HO U I'pa-
dbuku ypaBHeHUil, rpadudecKuil METOJ PEIeHNs CUCTEM yPABHEHUIA,
IIOCTPOEHNE PABTUIHBIX TOYEIHBIX MHOXKECTB Ha KOODIMHATHON ILJIOC-
koctu u T.i1. Cpein 3a1annii MOTYT OBITh, HAIIPUMED, TAKWe:

a) HocTpouThb GUTYpY, KOOPAUHATHI TOUEK KOTOPOH YZOBJIETBOPSIOT
3aJIAHHOMY HEPABEHCTBY WJIM CHCTEME HEPaBEHCTB;

6) nmocrpoutsh rpaduk OyHKIMY, 3aJaHHON KyCOUHO;

B) pemuTh rpadudecku CUCTeMy YPABHEHUIl ¢ MapaMerpoM U T.II.

4. Bosibmioe Buumanue A.H. KosMoropos yuessiji u3y4eHuio B KO-
Jie 3JIEMEHTOB MaTeMaTH4YecKoro axaamsa. [lomMmmo mpumepos, pac-
CMATPUBAaEMbIX Ha OCHOBHBIX YPOKAX, MOYKHO ITPOBECTH ITUKJI 3aHATHI
dakynbratusa mo Teme “IIpunoxkenust npoussoauoit”. Ha stux 3ams-
TUSX IEJIeCO00PA3HO MTOMUMO JIPYTHUX BOIIPOCOB PACCMATPHUBATH CJIy-
qam, rje IPOU3BOJHAS HCIOIb3YeTC IS COCTABJIEHUS MaTeMaTHIe-
CKOI1 MO/I€J/IM CIO2KETHOU 3a/1a91 UJIN IIePEBO/Ia N€OMETPUIECKON 3a/1a91
Ha aHAJIUTUIECKUil s13bIK. Hanpumep:

a) BOKDPYT IPSAMOYTOJLHOTO 1oJIst IIomma b0 400 ra HAJI0 mocaauTh
CO BCEX CTOPOH jsepeBbs B dopme mojockl mupuaoit 10 M. Kakosbt
JOJI?KHBI OBITH JIMHEHWHBIE PAa3MepPbhl IOJIsi, 9TOOBI IJIONA/Ib, 3aHIMAae-
Masi JepeBbsMU, OblIa HAMMEHBIIeH !

6) B map BIMCAH KOHYC HAMOOJIBIIEro 06beMa; B 3TOT KOHYC, B CBOIO
odYepe/ib, BINCAH IMWIMHIP HauboJibliero oobema. Haiitu oTHOIIEHME
BBICOTHI IIUJIMHIPA K PAIUyCy MIapa,;

B) KaHAT BUCAYEr0 MOCTA MMEET BHJ Hapaboibl U UPUKDEIUIEH K
BEPTHKAJIbHBIM OIIOPaM, OTCTOSIIUM OJiHa OT Jpyroii Ha 200 m. Camast
HI2KH4A¢ TOYKa KaHaTa HaxomuTcs Ha 40 M HuKe Todek nozseca. Haiitu
YIOJI MEXKJIy KAHATOM M OIIOPHBIMU KOJIOHHAMH.

[To sToit Teme 11e/1ECO00O6PA3HO TPOBECTH CEMUHAPCKOE 3aHSTHE, HA
KOTOPOM KaXKJbIil yUIaIuiics pacCMaTPUBAET B KA4eCTBE JIOKJIAIa Pe-
meHne n30paHHOi UM 33/1a4n. B Ka4ecTBe HCTOYHUKOB YI€HUKAM MOXK-
HO PEKOMEHIOBATH HE TOJIBKO yI€OHUKHU Jisi 00Ie00pa30BaTeTbHBIX
KJIACCOB, HO U yYEOHUKU JIJIsT KJIACCOB C MATEMATHIECKOl CIIeInajIn3a-
nueil, OTJeIbHbIE BY30BCKHE YUEOHMKH, TJI€ MaTepPUAJ M3JIaraercs Ha
HAIJIgTHOM YpOBHe, Hampumep, B kanrax H.4. Burenkuna u ap.

5. C roukn 3perus A.H. Kosmoroposa, yuarumcst 00si3aTeIbHO Ha-
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JI0 IpejjiaraTh 3aa4u, CIIOCOOCTBYIOIINE PA3BUTHIO MAaTeMaTHIECKOM
WHTYUIWN, PA3BUBAOININE THOKOCTh MBIILIEHHUsI, CIIOCOOHOCTD PacCy K-
JaTh HECTaHIAPTHBIM O0pas3oM. 3eCh MOXKHO IIOI0HMPATh HE TOJIHLKO
reoMeTpUYecKre 3aa9n Ha [IPUMEHeHne 3HAHNI B HECTAHIAPTHON CH-
Tyaluu, HO U PaCcCMATPUBATH HECTAHIAPTHBIE YPABHEHUS U HEPABEH-
crBa. Hampumep:

a) HalTU IUIOIA/b TPEYTIOJbHUKA, KOOPIUHATHI BEPIIMH KOTOPO-
ro (—1;4), (=3;—1), (2;—2). B 3101 33/jaue yUeHHUK JOJIKEH JIOTra-
IAThCH MIPEJCTABUTD NCKOMYIO ILIOMIA/Ib KAK PA3HOCTD IJIOMIAIEN Ipsi-
MOYTOJIbHUKA, IIOPOYKIAEMOI'0 [I€JIOYNCIEHHBIMA KOOPANHATAMU, U J10-
MOJIHATOMNX 33/[AHHBIA TPEYTOJIBHUK O 9TOT0 HPAMOYTOJIBHUAKA IIPs-
MOYTOJIbHBIX TPEYTOJIbHUKOB;

6) HA KAKOW BBICOTE BUCHUT YJIUYHLINA (POHAPH, €CJIM TE€Hb OT BEp-
TUKAJIHHO TOCTaBJIeHHON masku BbicoTOi 0,9 M mMeer mymny 1,2 M,
a IpU [EepPEMEIIeHnH MajJKu Ha 1 M OT (oHAPS BIOJIb HAIPABJICHUS
TeHM JJIMHA TeHu crtaJia pasHoil 1,5 M. Henocpencrsennoe nsmepenne
PacCCTOSIHUS JI0 UCTOYHUKA CBETA HEIOCTYIIHO.

6. AKTyaJIbHBIME SIBJISIIOTCS M TaKWE TEMbl 3aHSTUHN, KaK PelieHrne
KOMOWHATOPHBIX U BEPOSITHOCTHBIX 3a/a4. Takux 3a71ad HEMAJIO B ITy0-
smkarmuax A.H. Komamoroposa, mocobusix H.4. Busenkuna u jp.

7. OTnenbHOrO BHUMAHUS 3aC/Iy?KUBAIOT 3aJIa9U Ha [MOCTPOEHUE
reoMeTpudecKkux (Uryp, IpU PeNIeHNH KOTOPBIX IPUMEHSIOTCA He
TOJIBKO IIPUEMbI, U3y YeHHbIE HA OCHOBHBIX YPOKaX, HO U UCIIOJIb3YIOTCsI
reoMeTpuyeckne npeobpaszoBanus. Hampumep:

a) MOCTPOUTL POMD 110 CyMMe JMaroHajeil u yriry, 0OpasoBaHHOMY
JIUArOHAJbIO CO CTOPOHOM;

6) mocrpourhb uderbipexyrosbHuK ABCD 1o 4erbipeM CTOpOHAM,
3Has1, uro juaronaib AC menut yron A momosiam.

[TepeunciieHHbIE BBIIIE TEMBI MOT'YT OBITH UCIOJIB30BAHBI Y IUTEIEM
MaTeMAaTUKU JjIsi KOHCTPYUPOBAHUST Y IeOHO-MCCIIEI0OBATEIHCKIX MATE-
MaTHIECKUX 33J[a9 W OPraHU3allnN yIeOHO-ICCIIEI0OBATEILCKON MaTe-
MaTHUYECKOH JIesATeIbHOCTH NMIKOJIBHUKOB. [IpuMmeps 1momobHbIX 3a/1a9
[PUBOJIATCST ABTOPOM CTAThU B MUCTOYHUKE [3].

Uzyygast merogudeckue padbors A.H. Koamoroposa u paccmarpu-
Basi TEMbI, YKa3aHHbIE UM KaK HamOoJiee BaXKHbIE U TIEHHBIE st (DOp-
MHUPOBaHUS MATEMATUIECKUX CIIOCOOHOCTEH, YINTEb MOXKET COCTaB-



68 I'mapa 1. TBopuectBo A.H. KoMOropoBa B HCTOPHYECKOM ACIIEKTE

JIATH MPOrPpaMMbl (DAKYILTATUBHBIX U JIEKTUBHBIX KYPCOB, IIOMOTaTh
IIKOJIbHUKAM B OPraHU3allid WX WHJIWBUIYAJIHHONW 0Opa30BaTe/IbHOM
TPAeKTOPUHU, PA3BUBATHL y HUX MATEMaTHIECKUH CTWJIb MBIMIJIEHU.
MaTremMaTH9IecKnii CTUIIb MBINIJIEHUS SBJISETCA BECbMa PACIIPOCTPAHEH-
HBIM $IBJIEHUEM, OH MOYKET IIPOSIBJISATHCS Y UeJIOBEKA B BUIAX JIeATEIb-
HOCTH, Ja’Ke He CBSI3aHHBIX HEIMIOCPEICTBEHHO C MATEMATUKOM, U 9acTo
CIIOCOOCTBYET YCITENTHOMY PEIIEHU0 CAMbBIX PAa3HOOODPa3HBIX IIPODJIEM.
Ero pasBurne mpuHeceT MOJIb3y BCEM YUAIUMCs, HE3ABUCUMO OT WX
TIOCTIETYIOIIETO CAaMOOIIPEIEIEHSI.
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T'nasa 2

Ucropusi maTreMaTnK 1 MaTeMaTUIE€CKOTO
obpa3oBaHus

K ucropum poccuiickoii cuctemMbl NIKOJIHHOTO
MaTeMaTHYeCKOro oopasoBaHUs

C.C. Jemudos, C.C. Ilemposa

1. Bapoxaenue u nepsbie niaru: X VIII-magamo XIX BB.
MareMaTH4ecKie HCCIEIOBAHUS M MaTeMaTHIeCcKoe 0o0pa3oBaHue B
TOM CMBICJI€ ITUX CJIOB, B KAKOM WX IMOHUMAIOT CErOJHs, HAYHHAIOT
cBoro ucrtopuio B Poccun ¢ pedpopmamu Ilerpa Bennkoro. ITpakruaeckn
BCe, 4TO 6bLIO /10 HUX (& OBUIO HEMAJIO ¥ 3HAYUTEIHHOIO — JOCTATOY-
HO BCIIOMHHUTH XOTsI ObI XPOHOJIOTMYECKOE COYMHEHHE HOBIOPOJCKOTO
monaxa XII Beka Kupuka), cieiyer oTHECTH K CPEJIHEBEKOBOH KyJlb-
Type (06 9TOM MOXKHO IIPOYUTATH, HanpuMep, B “Vcropun MaremaTuku
B Poccun 1o 1917 roma” A.IT. IOmxkesuya [1], B nepsom tome “Vcro-
pun oredecTBeHHON Maremaruku’ [2] mim B paGorax P.A. Cumonosa
(ckaxkeM, B [3])). BesycsoBHO, 3Ta KyJIbTypa, B TOM YHCJIE U KYJIBTYPa
MaTreMarudeckas, OKa3aJjachb TOI IIOAOPOAHON IIOYBOHl, Ha KOTOPOI
YCIIENTHO MPYKUINCH U TOJIYIU/IN YCIIEITHOE PA3BUTHE POCTKYU HOBOI
maykn (1)1

V2ke B X07e MeTPOBCKUX pedopM B 00/IaCTH HAYKH U 0OPa30BaAHUSI
MaTeMaTHKa ¥ €€ IIPEeIo/IaBaHie 3aHAIN OJHO U3 IPUOPUTETHBIX MECT
- BcrmoMHUM ocHOBaHHYIO B 1701 roxy HaBurarkyio 1mkosy, rie ooyte-
HUIO MaTeMaTHKe yJeJIsJI0Ch 0coD0e BHUMAHUE U IIPEIOoJaBaTeb KO-
topoit JI.D. Maraurkwuii B 1703 1. omybimkoBas 3aaMeHuTyo “Apud-
MeTHuKY’; 10 Heil 00ydYaJoCh HEeCKOJbKO IMOKOJIEHUN PYCCKHAX IIKOJIb-
nukoB (n cpexn Hux Besmkuit M.B. Jlomonocos). B cosmamnoit ITer-
poum B 1724 rogy AkajiemMun Hayk MaTeMaTHKa TaK»Ke OblLiIa BbIJEJIEHA
0c060 — cpeau 23 aKaJeMHKOB, IIPUIJIAIIEHHBIX B AKaJleMUI0 B Iep-

Tucdbper B KpyriIbix CKOGKAaX O3HAMAIOT HOMED MPHMEYAHNs B KOHIE CTATHHU.
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Bbleé TOJIbI €e CyIeCTBOBAHUsI, CeMb ObLIM MarTeMaTukamu. VM ObLIO
BMEHEHO B ODOsI32HHOCTH IIPEI0IaBATh MATEMATUKY MOJIOIBIM JIFOISIM,
MIPUBJIEYEHHBIM B OPraHU30BAHHBIN TOTIa TpU AKaIeMUN YHUBEPCUTET.
Ocoby10 poJib B 9TOU JEATEILHOCTH ChITPAJI KPYITHEHIINH MaTeMaTHK
XVIII Beka Jleonapy itsiep. Ou u ero yuenuku — C.K. Korenpun-
koB, C.4. Pymosckuit, H.U. ®ycc, M.E. T'ojoBun u apyrue — BHECTIH
3HAYUTE/IBHBII BKJIaJI B CTAHOBJIEHHE DOCCUMCKOIO MaTeMaTHIECKOI'O
obpazosBanus. OHM caeaan IepBble MArd B CO3JAHUN COBPEMEHHBIX
PYKOBOZICTB II0 MaTeMaTHKe Ha PYCCKOM sI3bIKe. Tak, Iepy caMoro
JI. Ditepa npunaiexxkut “PyKoBoicTBO K apudMeTnke jijisi yorpeod-
JIeHUsI B TUMHa3uu 1pu ViMiieparopckoii Akajiemun HayK’, u3aHHOE B
1738-1740 rr. B IByX YacTgAX mno-Hemenku, a B 1740-1760 rr. B pycckom
mepeBojie, a TakxKe “YHuBepcajibHasi apudMeTuka’, OImyOIMKOBaAHHAS
mo-pyccku B 1768-1769 rr. B GosbmnHCTBE CBOEM OCHOBOIIOJIATAOIINE
MOHOrpadUu BEJIUKOIO0 MATEMATHKA He ObLIA aJPECOBAHBI MIUPOKOMY
GIUTATENII0, TeM OoJiee, He OBLIN OHU TTPUCTIOCOOJIEHBI JIJIs JIUIT, MaTeMa-
THKE TOJBKO O0yJalomuxcs. AJJAITUPOBAB €ro N3JI0XKEHHE, ITPUCIIOCO-
OUB ero K Hy2KJ/IaM HIKOJIbI, yieHnKku JI. Dityiepa co3/aiu 3aMevdaTesib-
HYIO yI€OHYIO JINTEPaTypy IJIs CPEeIHel IIKOJIbI, CTOSIILYI Ha CAMOM
[epeJIOBOM JIJIsi TOTO BPEMEHU HaydHOM ypoBHE. OrpaHuINMCs OJTHUM
npumepoM. Kak n3BecTHO, coBpeMeHHas (hOpMa U3JI0KEHUS TPUTOHO-
Merpun BocxoauT K JI. Ditepy. B 1789 roay 1o perienuto AkajeMun
Hayk ObLIa orybsmkoBana “Ilnockast u cpepuyueckasi TPUTOHOMETPUST C
asirebpandeckumu Jokazaresabcrsamu’ M.E. TonoBuna — yuebnuk, Ko-
TOPBI “TIPEBOCXOINIT IO HAYIHOMY YPOBHIO BCe OOJiee paHHUE U JIaXKe
HekoTopele u3pannble nosauee” [1. C. 82|. Bo muOorom mmenno Gia-
royiaps 3TUM y4eOHBIM PYKOBOJICTBAM PyCCKas MaTeMaTHKa J100uIach
CBOMX IIEPBBIX OIyTUMbBIX YCIIEXOB y2Ke B 1epBoii Tperu XIX Beka —
BcmoMmHEnM 00 oTkphiTun H.W. JlobatueBckuM HEEBKJIMIOBOI reoMeTpun
u pesyabrarax M.B. Ocrporpazckoro.

Yuenuku u nociaenosaresnn JI. Ditsepa (cam xapakrep JesTesbHO-
CTU KOTOPBIX IIO3BOJISIET MCCJIEI0BATESIM FOBOPUTH O ‘METOIUYIECKO
mkosie Diisepa” (cm. [4. C. 118-165]) nUpuHsIN aKTUBHOE ydYacThe B
pa3BuTHEH HApOIHOrO oOpasoBaHus B mnocjemneir Tperu X VIII-wagase
XIX Beka, B TOM 4mCJIe, B 3HAMEHATHIX pedopMax Hadajaa IapCTBO-
Banus Ajtekcanjipa I, B xojie KOTOpBIX ObLIa CHOPMUPOBAHA CHCTEMA
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HapPOJIHOTO 06pa3oBaHus B cTpaHe (2). Jra cucreMa, KOTOPYIO BEHUATO
coznannoe B 1802 r. Munucrepcrso Haposguoro IIpocsemnienusi, 06b-
€JINHSIIA IeCTh YIe0HbIX OKPYTOB ¢ neHTpamu B [lerepOypre, Mockse,
Xapokose, Kazann, lepnre n Bunbno. B kaxkmom u3 stux ropooB
JI0JKeH OBl ObITh OPraHU30BaH YHUBEPCUTET (10 9TOrO CyIIECTBOBAJ
enuHCTBeHHBIN - B Mockse) (3). OH mosmkeH GbLI sIBJISITHCS TOJIOBHOM
“yaebHOT” opraHu3alyeit OKpyra. Y HUBEPCUTET KypPUPOBaJ I'MMHA3HH,
KOTODPBIE YUDPEXKJIAJINCh B KaxKJI0i rybepHHH, a 10/ IIPU30POM TI'HM-
Ha3Wil OKA3bIBAJIMCH YE3/HbIE YUUJININA, KOTOPbIE OBLIO MPEIINCAHO
OPraHU30BbIBATH B KaKJIOM ye31HOM ropoje. Takas cucrema mmo3Bo-
JIslJIa OCYIIECTBJIATH HEIPEPBIBHBIN y4IeOHBIi [IPOIeCC — 110 OKOHYaHUU
YE3/IHOTO YUMJIUIA ObLIO MOYXKHO HEePEefTH B TUMHA3UIO, TIOJTHBIN KypC
KOTOPOH OBLI JIOCTATOYHBIM /JIJIsI HOCTYILUIeHUsI B yHuBepcureT. s
METOJUYIECKOTO U aIMAHUCTPATUBHOIO PYKOBOJCTBA, yUMIUINAMHA IPU
MuHuCTEpPCTBE HAPOSHOTO ITPOCBEITeHns ObLIO Oprann3oBano [raBHOe
[IpaBJIEHNE YYUJINII, CPEIN COTPYIHUKOB KOTOPOI'O MbI BUIUM YU€HU-
koB JI. Ditnepa — C.4. Pymosckoro u H.M. @ycca. Bo maOrom nmen-
HO X aKTUBHOW W IieJIeHaIPaBJIeHHON nesareabHocTH Poccus obsa3ana
XOpOIIIeil TOCTAHOBKE OOyYIEHUsS] MATEMATHKE B ITKOJ€ B HAYAIbHBIN
[IePUO/T CTAHOBJIEHUS CUCTEMbI HAPOIHOIO 00PA30BAHUSI.

IIponecch! pa3BuTHUs MaTEMaTUYIECKUX UCCIJIEJOBAHUIT U Ma-
TeMaTudeckoro obpasoBanuss B Poccum, HayuHass co Bpeme-
HY IIETPOBCKUX pedopM, OTINYAIOT CJIEAYIOINUE XapaKTepHbIe
4epThI:

— BJIACTH, IOHUMAas BayKHOE 3HAYEHUE MATEMATHUKU JJIs IIPOrpec-
CHBHOI'O Da3BUTHs IOCYJapcTBa (B TOM YHCIE, HE B HOCJEIHION OYe-
pellb, JIUIs BOEHHBIX HYy2K[) TPHJIABAaja 0coboe 3HavYeHWe IIOHSITUIO
YPOBHSI MaTEMATHIECKUX HCCIIEIOBAHUN U COBEPIICHCTBOBAHIIO MaTe-
MaTHYIECKOro 00pa30BaHusl; OTCIO/A — BCEI IAIIHee IPeobJIaaHue rocy-
JAPCTBEHHON CHUCTEMBI OOPA30BAHUS U MOMIMHEHHBIA XapaKTEP YaCT-
HOTO OOpa30BAHMUS;

— OpraHuM3anus MATEMATHIECKOr0 00pa30BaHMsI BCEX YPOBHeH (oT
9JIEMEHTAPHOI'O JI0 BBICIIEr0) CTaJa OJIHOI M3 IIOCTOSHHBIX W BaKHeTi-
mmx 3a60T MaTEMATUIECKON 3JIMTHI POCCUHCKOrO HAy9IHOro Mupa (B
XVIII-XIX BB. 310 — wiensr IlerepOyprckoil akajgeMun Hayk, BeJy-
e mpodeccopa POCCUUCKUAX YHUBEPCUTETOB, B ux gucie JI. Ditep,
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M.B. Ocrporpagcknii, H.U. Jlo6auesckuii, I1.JI1. Yebbrmes) (4);

— B3IVIsiJ[ HA POCCUICKYIO CUCTEMY OOpa30BaHUsl KaK HA OPraHUdY-
HYIO 9aCTh €BPOIEHCKON cucTeMbl 00pa3oBanus (IIPH 3TOM BeJyIIHe
JeATe/ I MaTeMaTHIeCKOro obpaszosanus B Poccun B 60bnHCTBE CBO-
€M CTapajiCh OEPEKHO OTHOCUTHCS K €€ CAMOOBITHOCTH).

VIMeHHO 5TH pO/IOBBIE Y€PTHI U OIPEIE/IMIN BHICOKUN YPOBEHbD IIpe-
[O/IaBaHUs MATEMATUKU B PYCCKOM IMIKOJIE. DTOT YPOBEHb U MPUPOJI-
Hasl IPEJIPACIIOIOXKEHHOCTb PYCCKUX K MATEeMATHIECKAM HAayKaM CTaJIn
TeM OCHOBAHHUEM, HA KOTOPOM YIPOYMJIACH BBICOKAS DPEIIyTAIUS PyC-
CKOIl MaTeMaTu4ecKoil mKoJbl. Biacru Becerna (1 napckoe paBuTesib-
CTBO, U COBETCKAs BJACTD) MOHUMAJA BAYKHOCTh MATEMATHIECKUX Ha-
VK JUJIsI TIPOITBETAHUS TOCYJIAPCTBa, TeM 00Jiee, UTO 3aHATHS MAaTEMa-
THUKOI, COBEPIIIEHCTBYSI YMCTBEHHbBIE CIIOCOOHOCTH yUAIErocs U Jejast
€ro CIIOCODHBIM K PEIEHUI0 PA3INIHBIX TEXHUIECKUX 384, TOCYIap-
CTBY TOJIE3HBIX, HE BHOCAT B €r0 I'OJIOBY OIACHBIX B UIEOJOIMIECKOM
orHomennn ujeit. O6 3ToM poccuiickue BIACTH He 3a0bIBAJIM HUKOTJIA.

2. CraHOBJIEHNE KJIACCUYECKOIW CUCTEMBI MIKOJBHOTO MaTeMa-
THYECKOro obpaszoBaHus: oT 3moxu Hukosas I g0 90-x romos
XIX Beka.

Mpbr He OymeMm 31ech OCOOEHHO OCTAHABIUBATHCS HA YCUIHUSX, MPEI-
[IPUHUMABIIUXCS B 3TOT IIEPUOJI, MOCYAAPCTBOM JIJIsI ITOJJIEPXKAHUS U
pa3BUTHsI HAYYHBIX UCCJIEJIOBaHUII U HAPOIHOro obpasoBanusi. U, xo-
TS 9TH YCUIUsl B Pa3Hble MCTOPUYIECKUE MOMEHTBI ObLIN Pa3JIMIHBI-
MH 10 MHTEHCUBHOCTH, — 3a9aCTYI0 OHU OCJIA0JIAINCH COOOPAYKEHUSIMI
UJIE0JIOINIECKOro Xapakrepa (60s3HbIO0 IIPOHUKHOBEHMS PEBOJIIOIIOH-
HBIX UJIeH, ATENCTUIECKUX yUEHUH U T.I1. ), KOJIEOaHUs 3TH MEHEe BCEro
CKa3bIBAINCH Ha MaTeMaTuke (5). BayKHOCTh MATEMATHKA U MATEMATH-
9ecKoro 00pas3soBaHMs JIJIsl TOCYIapCTBa HUKEM He OCIIapUBAJINCh. Bee
boJiee 3HAYUTETLHBIMUA CTAHOBUJIUCH yCIIEXU HA €€ HUBE OTE€IECTBEH-
HBIX yUeHBIX. HamoMHUM elne pa3, 9To y»Ke B IEpBOil IMOJIOBUHE BEKA
npodeccopom u3 Kazanun H.U. JlobaueBckum ObL1a OTKPHITA HEEBKJIN-
JIOBa T€OMETPUSI — OJTHO U3 BAXKHEHUINNX JIOCTIKEHUH MaTeMaTuku XX
Beka. Bo BTOPYIO 2Ke ero IMoJIOBUHY U B HaJaJIe CJIEIYIOIMIEro CTOJIeTHSI
Poccust yxxe 3asiBuia o cebe Kak o cTpaHe, ObJiaJaBIIell HOCTATOY-
HBIM MATEeMATHIECKUM ITOTEHITUAIOM, COCPEIOTOIEHHBIM, B OCHOBHOM,
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B JIBYX BeIyIIUX HAIMOHAJBHBIX IIKOJIAX — Ipexkje Bcero, B llerep-
oyprckoit mkoJie 11.J1. Yebbimena, a Takyke MocKOBCKOil (pustocodpcko-
MaTeMaTHIeCcKOoil ITKoJIe, B HeJIpax KOTOpoil HakanyHe BTopoit Mupo-
BOIi BOITHBI BOZHUKJIA OJTHA U3 CAMBIX OJIMCTATEIbHBIX MATEMATIHIECKIAX
mroa XX Beka — MockoBckas mkosa Teopun dyuknuit 1.D. Eropo-
Ba n H.H. Jlysuna. 3HaunTeIbHBIM OKA3aJICS BKJIAJ MATEMATHKOB B
pa3paboTKy NPUKJIAIHBIX HAYK M 3a/1a9 WHXKEHEPHOro (B YaCcTHOCTH,
BoeHHOI0) xapakTepa(6).

B xoge pedopm Anekcanpa II 6puta cyrmecTBeHHO Mpeodbpa3oBa-
Ha cpeausas mkoJa. 1lo ycraBy rumuasuit 1864 r., Hapsay c “Kiaccu-
YeCKUMHU TUMHA3USIMU YIPEXKJIAINCH ‘peasibHble” TMMHA3WH, B IIPO-
rpaMMe KOTOPBIX OTCYTCTBOBAJH JPEBHUE SI3BIKH, 3aTO YCUIHBAJINCH
KyPCBhl MATEMATUKHI U €CTeCTBEHHBIX HayK. B 1907 r. B peasbHBIX ydu-
gumax, a B 1911 r. B KajeTckux KOpIycax ObLIM BBEJEHBI HAYAJA
AHAJUTUYIECKON T€OMETPUU M MaTEMATUIECKOro aHaym3a. [IpaBuresn-
CTBO CJIEJIMJIO 3a TeM, 4TOOBbI B KOMUTeThl Munucrepcrsa HapoHOTO
[TPOCBEIIEHNsI, OLIPEJIEJISIBIIIErO COJIEPyKAHUE U IIPOTPAMMBI IIPEIIO/IaBa-
€MBIX B CpeJHel IIKOoJIe JUCIUILINH, BXOIUIN BE/LyIIe YIeHbIe CTPa-
vel. Tak, KpynHedmwuit pyccKuii MaTeMaTuK BTOpPOH momoBuHBI XIX
Beka, yxke ynomwunasmuiict namu [1.JI. Yebbrmes ua nporskennn 17
et (¢ 1856 o 1873 r.) cocrosin wrenoMm Ydenoro komurera Munncrep-
cTBa HApOHOrO mpocserienus. OH MPeICTABIISII JIOKIA bl O TPOrPaM-
MaxX U MeTo/aX 00ydeHusl, IICca MHOTOUUCJIEHHBIE PEIEH3NN Ha yieh-
Hble 110cobus, Tpebysl OT aBTOPOB CTPOTOCTH U SICHOCTU HM3JIOYKEHUS.
B 1901-1915 rr. wienom CoBera MunucrepcTBa u mpezcemaTesieM ero
VY4enoro komurera cocrosn akagemuk H.Z. Conmn. B 1905-1908 rr.
T paboThl HAJ pedOpMOi ITKOJIHHOTO MATEMATUIECKOTO 00pa3oBa-
Hust B MUHACTEPCTBO HAPOJHOTO ITPOCBEIEHUs ObLI IPUTJIAIIEH W3-
BECTHBIIl MaTeMaTHK, [Ipe3nieHT MOCKOBCKOIO MaTeMaTHIecKOro 00-
mecrBa [I.A. Hekpacos. Bee onn nemasio cienau Jjisi COBEPIIEHCTBO-
BAaHUsl IIIKOJIHOTO MaTEMaTUIeCKOro obpas3osanus B Poccuu.

Ha mporszxkennu XIX Beka B cTpaHe CIOXKUJIOCH HAIMOHAJIHHOE
MaTeMaTHIeCKoe COODINECTBO, IIEHTPAME IPUTYKEHUsT KOTOPOTO ObLITH
HAXOJUBIIIAECST MEXKIy CO00il B M3BECTHOH KOHMPOHTAIMH MaTEMaTH-
qeckue [lerepbypr ¢ mmeparopckoit akagemueit nayk u Mocksa ¢ ee
MaTEeMaTUIeCKUM ODIIECTBOM M BBIMIOJIHABIINM TOT/IA OTYACTH OOIIIe-
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HaroHa/bHble PyHKImME “Martemarnyeckum coopaukoM”. Beimarorry-
FOCsI POJIb B KOHCOJTUJAIINY ITOI'O COODIIECTBA ChIIPAJIU BCEPOCCUNCKUE
C'bE3/Ibl €CTECTBOUCIIBITATEICH U Bpadeil, IepBbIil U3 KOTOPBIX OBLI CO-
6pan B 1868 1. B Ilerepbypre, a mocsemyromue TPOXOIUIN B 00enx
cronumax, a Ttakxke B Kuese, Kazanu, Bapmase n, nakoner, B Tu-
dummce, tae B 1913 1. cocrosiiics nocsreaunit XIII cbhesn. Cbesbl ObLIH
YpEe3BBIYATHO MHOT'OJIFO/IHBI, MATEMATHIECKAs CEKITHs Ha HUX paboTa-
Jia ocobenno akrusHo [6]. Ee 3aceqanus cobupasu oueHb pazHoobpas-
HBIIl COCTAB YyYaCTHUKOB — OT HAWOOJIee BUIHBIX POCCUUCKUX yUIEHBIX
(B Hmx TpamuimonHo yvactsosasn I1.JI. Yebwrmes 7] m apyrme wre-
ubl [TerepOyprekoit Akajemun Hayk, rpodeccopa BeAyInX yHUBEPCHU-
reroB, Gimcrana C.B. Kosanesckas) 10 mpernogasaTe/ieil TAMHAZHIA,
COCTaBJISIBIINX OOJIBIIUHCTBO YIaCTHUKOB ceKiuu. OHON U3 TIIaBHBIX
TeM, PACCMATPUBABIINXCS HA CEKIINH, TPAJUIMOHHO OCTABAJIUCH BO-
IIPOCHI MIPENOABAHNS MATEMATHKH B CpeJHeil mkose. Bemyrue mega-
roru (A.IIl. Kucenes, C.1. Iloxop-Tpoukuit u ap.) obcyxKianu cBou
pobJIeMbl ¢ KPYITHEHIIUMA MaTeMaTUKAMH CBOEIO BPEMEHM, TPaJiu-
muonno (eme co BpeMen J1. Diliepa) B HUX 3aUHTEPECOBAHHBIMU. Be-
IyIIHe MATEMATUKNA HE TOJBKO OXOTHO OOCYKIAJM TPOOJIEMBI MTKOJIb-
HOM MATeMATHKM, HO U CAMU IHCAIN YIeOHUKHU IJIs CPEIHEN IKOJIbI,
HEKOTOpble U3 KOTOpbIX (Hampumep, yuebuuku M.B. Ocrporpajcko-
ro, A.H. Tuxomanapunxoro, O.11. Comosa, A.}O. Tasugosa (7)) mo-
JIVIWJIM [IAPOKOE pacipocrpaHeHne. BupodeMm, aBTopamu OOJIBINIAH-
CTBa yCIIEMTHBIX YIeOHNKOB BBICTYIIAJIN IPEIOAABATEN CPEIHUX IITKOJI
(8) — oueBMIHO, OIBIT IIPAKTUYECKONH PabOThI B IIKOJE OKA3BIBAJICH
IPE3BBIYAIHO BayKHBIM JIJIsl YCTIENTHON paboThl Ha yaeGHuKoM (9) [4.
C. 429-468, 5. C. 82-86]. Tak, cambim 3HaAMEeHUTHIM B Poccun aBropom
IIKOJIBHBIX MaTeMaTHIeCKUX YIEOHUKOB, CTABIINM B UCTOPUU POCCHIi-
CKOIl KyJIbTyphI (DUTYPOIi TTOUTH JIETEHIAPHOM, CTAJI IPEIOIaBaTe b Pe-
AJILHOTO YUMJIUINA U KaJeTCKOro Kopiryca B I. Boponexke Annpeit [Ter-
posuu Kucesnes (10). Ero 3ameuaresbuble PyKOBOJACTBA il CpeJIHei
mKoJibl — “CrucreMarnvecKuil Kypc apu(pMeTuKy JJId CPeIHuX ydeb-
ubix 3aBejennii’ (CII6., 1884), “QnementapHas anretpa”’ (CII6., 1888)
u “Onementapnasi reomerpusi”’ (CII6., 1892), coBepuieHCTBOBABIIMECS
OT M3/IaHNUS K U3JAHUIO, CTAJIA OCHOBHBIMU yYIeOHBIMU PYKOBOICTBAMU
U1 DYCCKUX MIKOJI. DTU KHUrM (HApUMeED, nepsas u3 Hux 10 1938 r.
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BhLIepxKajia 36 m3mannii obmuMm TupazkoMm B 1800000 3K3eMILIsIpOB, a
PYKOBOJICTBO 10 aJyiredpe TOJBKO B JIOPEBOJIONUOHHON Poccun m3ma-
Basioch 30 pa3) mocie ux nepepaborku B 1938 romy ObLiu MPUHATHI
COBETCKOIl IIKOJION B KadecTBe CTAOMIbHBIX yaeOHnkoB. Ha Hux oco-
BBIBAJIOCH IIKOJIBHOE MaTeMAaTHYECKOe 00pa30BaHUe B CTPaHe BILUIOTH
710 60-x romoB XX Beka. DTU PYKOBOJCTBA SBUJIUCH, MOXKET OBITH, Ca-
MBIM SIDKUM IIPOSIBJIEHHEM CJIoXKuBIIeiicss Kk 90-M rojjaM poCcCHiiCKOi
MOJZIE/IM CUCTEMbI, KOTOPYIo u3BectHbiil Meroquct VK. Auapouos [9.
C. 6] Ha3bIBaJI MEXKJYHAPOAHOI KJIACCUIECKON CHCTEMOM MIKOJIBHO-
ro MaTeMaTH4ecKoro obpazoBanus. st 9TO#l cuCTEMBI XapaKTepPHbI
1) pasjesieHne MareMaTHKU KaK IIpe/Mera HU3yUeHHsl Ha J(Ba OTJie-
Jla — ‘3JIeMEHTApHYI0 MaTeMaTUKy’, M3y9IaeMylo B CpeJHell IKoJe, U
“BBICIIIYI0 MATEMATUKY, U3y4aeMyIO B BBICIIEN 1IKOJIE; 2) COCTaB/IeHIE
‘“3JIeMEHTAPHON MaTeMaTHKW W3 YeThIPEX IPEIMETOB — apudMETHKH,
ajreOpbl, FEOMETPUU U TPUTOHOMETPHUH, PACCMATPUBAEMBIX “KaK CaMO-
CTOSITENIbHBIE U HE 3aBucuMBIe ipyT ot apyra’ [9. C. 7]; 3) usyuenne
B HAYAJbLHOMN ITKOJIE HEe “MAaTEMAaTUKW B IEJIOM, HO JIUIIb IIPOIEIEBTH-
qecKoil apuMETHKHU, OCYIIEeCTB/IsIeEMOe “Ha IMITMPUIECKO OCHOBe 6e3
reopun npeamera’ [9. C. 7]; 4) usydeHue B BbICIIEH IIKOJIE “BBICIIEH
MaTeMaTUKN ', COCTABJIEHHON U3 IBYX PAa3esIOB — AHAJUTUIECKON reo-
METPUHU U MATEMATHIECKOTO aHAJIM3a. DTa CUCTEMa [TPEC/IeIoBaa 1e-
JIX JIaTh y4dalieMycs 3HAUYUTEJbHBIN 3allac MaTeMaTUdeCKUX 3HAHUU 1
pa3BuTh ero (popMaJIbHO-JIOTUIECKOe MbINLIeHne. B 3TOoM mporiecce ak-
TUBHYIO POJIb UCIIOJTHSLI YUUTE b, Ha, JIOJIIO YKe YIallerocsi OCTaBaJjIiuCh
[MACCUBHOE BOCIIPUSATHE yUYEHWS W YMEHHE €r0 BOCIIPOM3BOJCTBA. Tak
K 90-m rogam XIX Beka CJI0XKUJIACh OPUTHHAJIbHAS POCCUICKAS MO-
JIeJTb MEXKTYHAPOIHON KJIACCUYECKON CUCTEMBI IIKOJIBHOIO MaTeMaTH-
9ecKoro obpasoBaHusi, 0becIiedeHHasT KOPITYCOM KBaJIM(DUITUTPOBAHHBIX
mperoraBaTesieil, XOpoIno MpopabOTAHHBIMY ITPOIPAMMAME U ITPEBOC-
XOIHOM yuebHoit sureparypoii. (O MaTeMaTnIecKoM MIKOJILHOM 00pa-
soBanuu B Poccun B XIX Beke cum. takxke [10, 11].)

3. Pycckas cucreMa HIKOJBHOTO MaTeMaTHUYIeCcKoro obpasosa-
HUA HakanyHe IlepBoii MUPOBOIT BOIHBI

Caoxusmasics B 90-e romer XIX Beka cucrema OBOJIBHO OBICTPO
CTOJIKHYJIACh ¢ psagoMm npobsiem. Ilepsast u camas riaBHas u3 HUX (He
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MOJIyYUBITIAsl YAOBJIETBOPUTEIBHOIO PEIIeHHs 110 CHIO TIOPY) — pas3u-
TeJIbHOE HECOOTBETCTBUE COJIEPYKAHUSI MATEMATHKY, [TPEI0IaBaeMOil B
IIKOJIe, ¥ MATEeMATHKN KaK pa3BUBAIOIeiicss HayKu. B pesysabrare 06-
Pa30BBIBAJICA Pa3PbIB MEXKJY JIEMEHTAPHON W BBICHIEH MaTEeMaTHKOMN.
B crarpe “MaremaTnka Kak HayKa U €€ IIKOJbHBIE CYPPOraThl’, Omy0-
JmKoBaHHOI B 1895 1. B xKypHaJe “Pycckas mpicin”, B.IL. Illepemeren-
ckmii timcad [12. C. 105]: “Moutozpie o Kouna XIX Beka, ToTOBSIIN-
ecsl IPUHSATH OMUIINAIBHOE YIOCTOBEPEHNE B YMCTBEHHON 3pEeJIOCTH,
HUCKYCCTBEHHO 3aJeP?KUBAIOTCS HA CPEIHEBEKOBOM YPOBHE MaTE€MaTH-
9eCKON MBICJIA: CIMTAIOTCS HECIIOCOOHBIMU YCBOUTH XOTS OBl dJIeMeH-
TBI MATEMATUKN KaK HAyKn HOBOro Bpemenu . IllepemereBcKmit BHICTY-
maJjl 3a [epecTPOiKy IMKOJBHOIO KypCa MaTeMaTUKUA BOKPYT MTOHSITUSI
GYHKIIMOHAIBHON 3aBUCUMOCTH, 33 BBEJIEHUE B HErO 3JIEMEHTOB aHa-
JINTUYIECKOI T€OMETPUN U MaTEMaTUIeCKOro anaan3a. Jlpyrum cepbes-
HBIM HEJOCTATKOM CKJIA/IBIBABIIEINCH CHCTEMBI CTAJIa IPOSIBUBINASIC B
MIKOJIBHOM KypPCe CJIa00CTh B3aUMOCBA3EH MUCIUIINH, COCTABIISABIINAX
3JIEMEHTAPHYI0 MaTEMATHUKY.

Dru npobieMbl (a Tak¥Ke MEJIbIH Psijl APYTUX, HA KOTOPBIX MBI 3/1ECh
He Oy/ieM CHeluabHO OCTAHABJIUBATHCS) CTAJIU IPEJIMETOM AKTHBHBIX
JIUCKYCCHII B CPEJIE ITE€JJArOTOB-MATEMATHKOB U IIHPE — B POCCHNCKOM
MaTeMaTUIECKOM COODINECTBE, TPAAUIIMOHHO, KAK MbI YK€ OTMeda-
JIW, UHTEPECYIOIIEMCsl IIPO0IeMaMy CPeIHE IIKOJIBl. DTUM IIPpobJIieMam
IIKOJIBI YJIEJIsIJIO OOJIBINIOE BHUMAHUE YKe YIIOMUHABIIEECS BJIUSITE b=
ueiiriee B crpane MoCKOBCKoe MareMaTudeckoe obrmecTso (Mol eme Oy-
JleM TOBOPUTH 00 9TOM B pasjiesie, nocsganennoM XX Beky). B nagasb-
HBII [IEPUO/] CYIIECTBOBAHUS ODINECTBA BTOPAsS YaCTh M3/IABABIIErOCs
uM XKypHasta ‘Maremarudeckuit cOOpHUK’ TTpeIHA3HAYATIACD CITEIIH-
AJIBHO JIJIsl IperiojaBaTesell U yJaluxcs FTIMHa3UHA (OHA TPOCYIECTBO-
Basa o 10 Toma) [4. C. 376-378, 13]. Kak 1ol ruMHA3MN U pEAJIBLHO-
My yuuauiry MuHICTEPCTBOM IIPOCBENIEHUS PEKOMEHI0BAJIOCh NMETh
B cBoeil 6ubsmoreke KOMILIEKT Toro kKypHasa. (IIpobiemMsr 1mkosib-
HOt MaTeMaTuku B KoHie XIX—madame XX Beka KUBO 0OCYKIATUCH
HA CTPAHUIAX CIEUABHBIX EPUOIUIECKUX U3IAHUN, aJIpECOBAHHBIX
yuuresim, uznasaemoro B Omecce “BecTHrUKa ONBITHON (DU3UKY 1 3J1e-
mentapuoii maremaruku”’ (1886-1917), “Maremarudeckoro o6pa3osa-
uug” (1912-1917) u ap. (11).) Yuusepcurerckas mpodeccypa craja
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PYKOBOJISIIEH U aKTUBHON YACTHIO OOIIEPOCCUIICKOTO JBUYKEHUS 38 CO-
BEPIIEHCTBOBAHUE MIKOJBHOIO MaTeMaTuIecKoro oopasosanusi. Tak, B
1906 r. mpu MockoBckoMm yauBepcurere opopmuiics MocKoBeKnii MaTe-
MaTHIeCKUl KPY2KOK, O0bEINHUBINAN JEATETbHOCTD B 9TOM HAIIPAB-
JIEHUU COTPYJIHUKOB yHUBepcuTeTa n yuureseit. Ero nperncenarenem
cran npodeccop Mockosckoro yuusepcurera B.K. Mmonzeesckuit. B
1912 r. Kpy2KOK HavaJ U3/1aBaTh HOJIYYUBIINANA MIUPOKYIO U3BECTHOCTH
kypaas “Maremaruaeckoe obpazosanue” [4. C. 387-388].
YUpe3Bhr1aiiHO aKTUBU3NPOBABINASICA B HAIaIe XX BEKA METOIUKO-
MaTeMaTHYIecKas JeATeIbHOCTh TpeboBasa HOBBIX (bopM ee opraHmsa-
muu. 1 yxe #a creike 1911 u 1912 rr. B Cankr-Ilerepbypre cocrosiicst
[TepBriit Bcepoccuiickuit Che3 1 pernoiaBaTesieil MaTeMaTuKu, coOpaB-
muit 1217 y9acTHUKOB M3 PA3JIMYHBIX YTOJKOB crpanbl. Cpenn HUX U
upencrasuresnu poccuiickux yausepcureros (K.A. Tlocce, B.B. Bobbi-
uuH, A.B. Bacunbes, B.K. Maonzeesckuit, I1.A. Hekpacos, C.O. I1la-
rynosekuit, JI.M. Cunnos, B.®. Karan, /1.J1. Mopayxaii-Boarosckoi)
u ussectuble negarorn (AL Kucenes, C.J1. Hloxop-Tporxkuii). Ha
cbe3ie ObLT crestal 71 JOKJIA I O MPEeroJaBaHU FeOMETPUHU U 00 M3J10-
JKEHUU UJeil HeeBKJINIOBON NeOMETPHUH, O TEOPETUIECKON aprudMeTHKe
¥ BBEJIEHUU B IIKOJIbHBIE KYPCHI HOBBIX M€l B 9TOI 00JIACTH, O IIpU-
OMKEHHBIX BBIUHUCIEHUAX, O pedopMe Kypca aaredpbl, O BBEJICHUN
B IIperoJaBaHue CBe)leHI/IfI U3 UCTOpUN MaTe€MaTUKHU, O IIPEIoJaBaHUuN
B IIIKOJIe 3JIEMEHTOB BbIcIell Maremaruku u T.j. [15, 4. C. 361-366,
5. C. 110-112]. Meroauka mMaTeMaTHKH HPUOOpEsa HA TOM Che3JE
CTATyC HayKd — eif ObLIa OTBeJeHa OTIeJIbHAs TPeThs ceKius. B pe-
menusx cbe3aa (em. [4. C. 365-366]) moxaepkuBatach HEOOXOUMOCTD
YCUJIEHUsI aKTUBHOCTUA WU CaMOJIEATEIBHOCTH yYaIUXCsd, 00PaIaJIoch
0coboe BHUMaHME Ha HAIJISITHOCTH 00y YeHUsl, Ha HeOOXOIUMOCTD T10JI0-
JKHATH B OCHOBY BCErO IMKOJBHOTO KypCa MATEMATHKU UJEK0 (DyHKITHO-
HaJbHOM 3aBUCHMOCTH, IPUOJIM3UTH MIKOJbHBIN KyPC K YPOBHIO COBPE-
MEHHOI MATEMATHUKH, BKJIIOYUB B HEIO UJEH AHAJUTUIECKON reoMeT-
pUM M MaTeMaTH9Ieckoro aHajgusa. A yxe Ha crbike 1913 m 1914 rr.
B Mockse 6b11 cobpan Bropoii cbesn (12). B Hem npunsim yuacrue
1200 gesioBek u 6BLIO 3aCayIIAHO 32 JOKJIAIA, CPEeI KOTOPBIX JOKJIa-
net C.H. Beprmrreiina 0 BO3MOXKHBIX CII0cO0aX BBEJIEHUsS B IMMKOJIHHOM
Kypce noustus dyuknnn, [I.A. Hekpacosa ¢ obocnosannem HeoOX01-
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MOCTH BKJIFOUEHHUSI B 3TOT KyPC 3JIEMEHTOB TEOPUM BEPOSATHOCTE U CTa-
tuctuku, H.H. Canreikosa n JI.M. Cumiosa o npobjiemMax moaroToBKQ
yaureseil cpejueil mkousl [16]. B permenusx cbesga ocoboe BHAMA-
Hue ObLIO YIEJIEHO IIOJAIOTOBKE yuuTeseil (HoM4epKuBaIach HeoOXou-
MOCTb HE TOJIbKO HAYYHOIO, HO U [EJIArOIMYECKOr0 UX 00pa30BaHMs ),
COBEPIIIEHCTBOBAHUIO IIPOIPAMM 110 MaTeMaTUKe, HAKOHEIl, BBEIEHIIO
B IIKOJIbHBIE KYPCHI 9JIEMEHTOB BhICIIeil MaTemMaTuku. Hajio 3ameTuTs,
9TO K 9TOMY BPEMEHU PYCCKasl CPEJIHsIsI [ITKOJIA Y2Ke MMeJIa HEKOTOPBIi
OTIBIT IPETOJABAHNS HAYAJ AHAJATHIECKON T€OMETPUH U MATEeMAaTHIe-
ckoro anaimm3a (06 aTom cM. [17, 18]).Kak ormerni, OTKpbIBas Cbe3,
B.K. MionzeeBckuii, “ycriexn eCTeCTBO3ZHAHUS U TEXHUKU BBIIBUHYIN
BOIIPOC O BBEJIEHUU B CPEJIHIOIO IIKOJIY BOIPOCOB, M3yYAEMbIX TElepb
OOBIKHOBEHHO B BBICIIEN IITKOJIE; CTAJI0 OYEBUIHBIM, UYTO B HACTOSIIEE
BpeMsI OCHOBHbBIE IMOHSITUsI UCIUCJICHUS OECKOHEYIHO MAJIBIX, AHAJIUTH-
9eCKOil TeOMETPHUH 1 TEOPUU BEPOATHOCTEN TOJIZKHBI OBITH [IOCTOSTHUEM
KazKJI0ro obpasosannoro 4esnoseka” [16. C. 3.

Kak MBI BujMM, HalpaBJIEHHOCTb PA3BUTHUsI IIPEINO/aBaHUS MaTe-
MaTUKH B POCCHUMCKON cpejiHei mrkosie B KoHIle XIX—Hadase XX BB.
COBIIAJIAJIa, C BEKTOPOM JIBM2KEHUsI 338 pedOpMy IMPENoJaBaHus MaTe-
maTukn, HaMmeruBinerocs B EBpomne B konne XIX-nagane XX B. u BO3-
rnapjenHoro B epmannn — @. Kieitnom, Bo @pannun — 1. Annenem
u . Bopesiem. Ienbo 9101 pehopMbI CTAJIO BOCIHUTAHUE Y YUAIIAX-
cs1 QYHKIIMOHAJIBHOI'O MBIILJIEHNs] U BBEJIEHUE B IIIKOJIbHBIE ITPOIPAMMBI
3JIEMEHTOB “BBICIIIENl MATEMATUKN — aHAJIUTUIECKON NeOMETPUN 1 aHA~
sm3a. O HeobxomumocTu Takoil pedopmbl 3asgBui B 1897 romy B cBOEM
nokmaze “Bompockr MmaTemarmiaeckoro obpaszopanus’ Ha [lepBom Mex-
JIyHapOoIHOM MaTemaTutdeckoMm kKourpecce B Iliopuxe @. Kieitn. I1po-
rpamMMa Takux MpeoOpa3soBaHMil MATEMATUIECKOIO0 OOPA30BAHUS, Pa3-
paboTanHasi 1107, ero pykosojcTsoM (1905), moaydnsia HaMMeHOBAHUE
“Mepanckoit mporpammbr’. Oprarusarmonaoe 0oOPMIIEHAE ITO JIBU-
xkenne moaydnsao B 1908 r. ma IV MexyHapomHoMm MaTeMaTHIecKOM
KoHTpecce B PuMe — Ob11a co3ana Mexk TyHapo Has KOMUCCHS TTPEITo-
JaBaresieil MaTeMaTUKH, IPe3UIeHTOM KoTopoiil 0Lt u3dpan @. Kieitn
[4. C. 357, 5. C. 108-109, 19]. Poccusi, B KOTOpOii K njesM Takoh pe-
dopmbl npunum yxke jgasso (coorsercrByiomiee BbickasbiBanue [Ile-
PEMEeTEeBCKOI0 Mbl IPUBOAMIIM Bbimie, cM. takxke [5. C. 109]), akrusao
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BKJIIOYUJIACH B PA0OTYy KOMHUCCHHU C CAMOI'O MOMEHTa €€ OPTaHU3alliu.
Pycckyro nanmona ibHy 10 moJikoMuccuio Bo3riasui akagemuk H. 9. Co-
HUH.

K 1917 r., cobbiTisi KOTOPOrO OTKPBLIM HOBBIH IIEPHOM B HUCTO-
pum crpanbl, Poccusi mpuImia co CIOXKUBIIEHCST CHCTEMOI CpeTHEro
MaTeMaTHIecKoro obpa3oBaHus. Ke BOILIONIEHNEM CTaJia POCCHTCKAST
MOJIEJIb MEXK[YHAPOIHOM KJIACCMYECKOW CHUCTEMBI IKOJBHOIO MaTe-
MaTHYecKoro obpasoBanust. MaremaTuka rnpenojasaiach B KJaccude-
CKUX THUMHA3UAX, PEAJbHBIX YUU/ININAX, CPEIHAX BOCHHBIX yIEOHBIX
3aBEJEHUSIX M JYXOBHBIX CEMUHAPHUSX IO YTBEPXKIECHHBIM IIPOrDaM-
MaM U CTAaOMJIBHBIM yIeOHBIM PYyKOBOJCTBaM. [[jist aTOrO mpernogaBa-
HUsT 6B CDOPMUPOBAH KOPILYC IIeAr0Or0B JJOCTATOYHO BHICOKOI'O YPOB-
Hs1. Kopiryc 9TOT, coCTaB/IeHHBII MPEUMYIIECTBEHHO U3 BBIITYCKHUKOB
POCCHIICKAX YHUBEPCUTETOB, COXPAaHSJI HEPA3PBIBHYIO CBSI3b C YHUBEP-
CHUTETCKUMH MaTEMATHKAMU. DTOMY CIOCOOCTBOBAJIA M MPAKTUKA ITPU-
BJIEYEHUs] K IPEINOJABAHAI0 B I'MMHA3UAX YHUBEPCUTETCKUX IIPUBAT-
JIOIEHTOB, U TPAJMIMS ATPOHAXKa AKajeMun HayK U yHUBEPCUTETOB
HaJ| CpejHell Koo, B urore, HECMOTpPsI HA CYIIIECTBOBABIIINE UEPAP-
XudyecKue pazimang (Mex Iy dieHoM VMiepaTopckoil akajgeMun HayK
¥ yYdTeJIeM THMMHA3UU U3 Y PIOIMUHCKA CYIIEeCTBOBAJIA, KOHEJIHO, JIU-
CTaHIHsI O'POMHOIO pa3Mepa), yUuTeJlst CPeTHEl IIKOJIbI OILy IIAJIH Ce-
Os1 WIEHAMU €JIMHOTO POCCHICKOIO MATEMATUIECKOTO COODIIECTBA.

4. MaTremaTuka B OIKOJIE B COBETCKHII II€PUO/],

Korga no okoHYaHUU IPaykIAHCKON BOHHBI COBETCKOE MPABUTEIHCTBO
MPUCTYIIJIO K CTPOUTENBCTBY HOBOTO TOCY/IAPCTBA, B YUCJE TMEPBBIX
repes; HUM BCTaJIu MpobJieMbl HApOTHOTO obpasoBanusi. IlenTpaabHoit
3/71eCh CTaja 3ajada JUKBUJIAINN B CTPAHE HEIPAMOTHOCTH. 3a/1aYn
K€ pa3BUTHS CUCTEMBI ITKOJBHOI'O MATEeMaTHYeCKOr0 00pa3oBaHUs B
HaIPAaBJIEHUAX, 33JaHHBIX ITPEIBIIAYIUM X0I0M pedopm, 0003HAUEH-
ubix [lepBbiM U BTOPBIM BCEPOCCUIICKUMEI ChE3MaMU MPENogaBaTe e
MaTeMaTHKHU, OTOILIN HA BTOPOW IUIAH M 3aTEPsIUCh B CyTOJIOKE U
Hepa3beprxe, MOPOXKJIEHHBIX BCAKOIO POJIA MICEBIOPEBOJIIOINOHHBIMI
HOBOBBEJIEHUSIMUA U IIPEOOPA30BAHUSIMU: YCUJIMSMU, HAIIPABIEHHBIMUI
Ha 3aMeHy O0DIeoOPa30BATE/BHBIX CPEIHUX IIKOJ TPYIOBBIMHU ITKO-
JIAMM, TIOTBITKAMHY JIMKBUJIAIIMY KJIACCHO-YPOYHON CHCTEMBI 0Oy YeHUs,
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6puraIHO-1a00PATOPHBIM METOJIOM, OTMEHOH JIOMAIIHUX 3aJaHuil U
VHJWBUYAJbHBIX OIEHOK 3HaHWil ydarmuxca u np. Curyarus Hada-
Jia BBIIPABJIATHCA K KOHITY 20-X TOMOB, KOTZA COBETCKOE ITPABUTE]Ib-
CTBO BILUIOTHYIO HOJONLIO K PEIIEHUIO 3aa4 CPEIHeNl U BBICIIeH KO-
JIBI I HAY9IHOT'O CTPOUTEIBCTBA, B3ATHIX B UX B3aUMOCBS3U. B oTHOIIE-
HUW METOJIUKU IPENOABAHIS MATEMATHKH IITKOJIA BO MHOTOM HadaJa
BO3BPAIATHCS K POCCHICKOMY JIOPEBOJIIOIIMOHHOMY OIIBITY, YIUTHIBAs
€ro B TOil Mepe, B KakKOil OH OKa3bIBAJICs IIPUEMJIEM B HOBBIX COIIH-
aJbHBIX ycsoBusax. B 1931 r. mosBuiocs mocranossenne 1K BKII(6)
“O HavaJbHON M cpemHell MKoje”, B KOTOPOM JIaBAJIACh OTPUIIATE b
Hasl XapaKTEePUCTUKA IITKOJIBHOI'O 00pa30BaHusd: HEJOCTATOYHOCTD 00b-
eMa 3HAHU, JaBaeMbIX ITKOJION, HEyIOBJIETBOPUTEIbHAS TPOPAbOTKA
y9IeOHO-116/JATOTNYECKUX OCHOB IITKOJIHHOIO 00pa30BaHUs, M3BPAIIECH-
HOE MOHWMAHWE U MOJUTEXHUIECKOU IIKOJIbI, OTPBIBAIOIIEE TOJIU-
TEXHU3M OT [IPOYHOIO YCBOEHUs OCHOB HAayK (B YaCTHOCTH, MaTeMaTH-
KH), Ha KOTOPOM OH JI0JKeH OCHOBbIBaThbCs. B Ilocranosiiennn ocyx-
JaJIach TEOPHS ‘OTMUPAHUS IIKOJIBI ', TIPEJIIarajoch ¢ 1 suBapst 1932 r.
Ha4YaTh IPEIo/IaBaHue 10 TINATEIHHO Pa3paboTaHHBIM IIporpaMMam. B
sauBape 1932 r. Takue porpaMMbl ObLIH OyOIUKOBaHbL. JlaapHeiinmast
pabora Haj 00Jiee PAIMOHAJBLHBIM PACIPEIECHIEM MATEPHAJIA, €ro
VIPOIIEHNEM U COIVIACOBAHUEM C MOTPEOHOCTAMU (DUIMKHU IPUBEJA K
HOBBIM 1porpamMMam 1935 roga (mogpobuee 06 STHX IPOIPAMMAax CM.
[5. C. 161-170]). Jysi ofy4eHus 110 HOBBIM HPOrpaMMaM IOTpeGoBa-
Jiich U HOBBIe yuebuuku. B 1937-1938 rr. B KauecTBe OCHOBHBIX CTa-
OUIBHBIX YI€OHBIX PYKOBOJICTB 110 MATEMATHKE B CPEIHEH MTKOJIe ObLIN
[IPUHATHI HECKOJIBKO Iepepaboranabie A.9. Xurauasiv, H.A. Tnaro-
sieBbiM U Jip. yuebuuku A.Il. Kucenesa. Bor crimcok pyKoBOACTB, 1O
KOTODBIM cTaan o0yuarbest maTemaruke ¢ 1938 1.[5. C. 168]: pykosos-
crBo no apudmerure A.Il. Kucenesa u 3agaunuk E.C. Bepesanckoit
(5-6 kmaccsl), pykosogcTBo mo ajrebpe A.IL. Kucesnesa u 3amadnux
H.A. HManomuukosa u H.K. Bambnesa (6-10 xiaccst), y4eOHIKA 110
reomerpun A.Il. Kucenesa u 3amaunukun H.A. Peibkuna (6-10 irac-
cbl), y4eOHUK U 3a7a9HuK 110 TpuroHomerpun H.A. Peibkuna (9-10
KJIacChl). DTU yIeOHUKU OOC/Iy’KUBAJM PYCCKYI0 KOy g0 1954 r.,
“obecrieunBasi OOYUEHHIO MATEMATHKE CTOJb BayKHYIO JIJIsI HErO CTa-
6unbnocts” [5. C. 168]. Kak camraior MHOTHE COBPEMEHHBIE aBTODBI
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[4. C. 356, 5. C. 1617166], UMEHHO 3TOT JIBa/IIATUJIETHUI IEPUO/I, CTa-
OUILHOCTU BO MHOT'OM OIPEEIMII YCIIEXH COBETCKOM HAYKYM U TEXHUKU
B 50-e-60-¢ roxer (13).

st perniernst mpobsieM, KOTOPbIE BO3HUKAIOT B XOJI€ PA3BUTHS Ha-
pozHOro 06pa3oBaHusl, IPK HAPKOMATE [IPOCBEIEHNUs ([1epeMMEeHOBAH-
HOM BIIOCJIEJICTBAN B MUHUCTEPCTBO IIPOCBEINEHNs) ObLIN OPraHn30Ba~
HBI CITEIUAJIbHbIE METOJIMYECKINE COBETHI, B KOTOPhIE BOILIU BEIyIIUe
MaTeMaTUKU U Hegaroru crpaibl. B 1943 1. 6bu1a ocHoBana AkajgeMust
negarorndeckux nayk PCOCP, B 1966 r. npeobpasoBannas B Akaje-
muto neparorndeckux nayk CCCP (ubme Poccuiickast akamemust 06-
pa30BaHUsl ), OJHON U3 OCHOBHBIX 33129 KOTOPOIl cTajia TeopeTnyecKast
pa3paboTKa MPUHIAIIOB IIPENoJaBaHus HAayK (B TOM YHCJIE — MaTeMa-
Tuku) B cpeareit mkosie. CoObITHUS, IIPOUCXOAUBIINE B OOJIACTH IIKOJIb-
HOIl MaTeMaTuKu (B TOM 9HCJIe PA3JIMYHble U3MEHEHUS B XapaKTepe ee
[IPEOIABAHNS, IIOSBJIEHAE HOBBIX yUYeOHMKOB U T.JI.) HAXOIUJIU CBOE
OoTpazkeHne B MEPUOJINKe, MPeXK/ie Bcero B Kypuase “MaremaTuka B
IKOJIE”, PETYJIsIPHOE M3JaHNe KOTOPOro (IecTh HOMEPOB B TOJI) yCTa-
HOBUJIOCH ¢ 1936 T.

[Tpobsiembr cpeiHeit MIKOJIBI BCEra OCTABAJIUCH B IIOJI€ BHUMAHUS
MaTeMaTHIecKoil obmecrBenHocTH. Tak, crapeiimee MockoBckoe ma-
TeMaTuIeckoe o0IecTBo B 1934 1. 06pa30BaIo CHEIUATBHYIO CEKITUIO
— CEKIIMI0 JIEMEHTAPHOI MaTeMaTHUKU, BCKOPE [IePEMMEHOBAHHYIO B
HayYHO-II€JJArOTMIECKYI0, & 3aTeM B CEKIIUIO CPEJIHEN IITKOJIbI, 00be 1~
HUBIILYIO0 HAnOOJIee aKTUBHBIX I1€/1aT0rOB-MaTeMATUKOB CTOJIUIIBI U Pe-
MIATEJIHHO BMEIIUBABIIYIOCH B O0CY2K/I€HUE BCEX BOIIPOCOB, BJIMSAIOIIAX
Ha TOJUTUKY B 00JacTH MareMmaTmdeckoro obpazobanus. OCHOBHBI-
MO 33/I[a9aMU CEKIIUU CTaJIO COJIEfICTBHUE IOBBINIEHUIO YPOBHS IIPEIO-
JlaBaHUsI MATEMAaTUKHA B CPEJIHEl IIKoJie, OOMEH IPEeIoIaBaTe IbCKUM
OIBITOM, YCTAHOBJIEHHE ITOCTOSTHHBIX CBSI3€l MEXKJTy IIPEernoIaBaTe IsiMu
cpeiHeil u BBICHIEN TIKOJIBI. MOCKOBCKOE MAaTEeMaTHIECKOe OOIIEeCTBO
BBICTYIIMJIO C WHUIMATUBON MPOBEIEHUS IMKOJbHBIX OJIAMIIMAJ — CO-
PEBHOBaHUIl, [TO3BOJIABINNAX BBISABJIATH MOJIOJbIE MATEMATUIECKHIE Ta-
JtanThl. [lepBast Takast oJiMMIIMa Ia IPOILIa B cTeHax MOCKOBCKOIO yHU-
Bepcurera ocenbio 1935 1. Ee Bosrmasui I1.C. Ajiekcanapos, a B Oprko-
MUTET BONLIM Takue u3BecTHble MareMaruku, kKak A.H. Kosmoropos,
JL.T. ITaupensman, C.JI. Coboses, JI.A. Jliocrepauk. Kapbepa MHOITX
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BIIOCJIEJICTBUY U3BECTHBIX MaTEMaTUKOB HAadaJjach ¢ MO0eIbl Ha TaKUX
omummuagax. CaMo OJIMMIMAHOE JBUXKEHHE C TOJAMU YKPeILIsIOCh
U IIUPUJIOCH, CO BPEMEHEM IOsBUJIUCH BCECOIO3HbIE (HBbIHE BCEPOCCHii-
CKHe), a B [OCJIEJHUE JIECATHIIETHS U MEXKIYHAPOHbIE OJINMIIUAIBI.

MocKOBCKHUiI YHUBEPCUTET BBICTYIIMJ €Ile C OJHON WHHUITHATHUBOM
— CO3JIaHUs MIKOJI-MHTEPHATOB JIJIsi 0CO00 OJ[APEHHBIX K MATEMATHKE
Jereil, KOTOpbIX oTOWpaju 10 Beeil crpane. IlepBoe 3aBejenue Ta-
KOro poja — 3HaMeHuTas PU3NKO-MAaTeMaTHIeCKas MIKOJa-UHTEPHAT
Ne 18 mpu MI'Y — 6bwi0 ocuoBano B 1963 romy A.H. Kosmoroposbim.
ITpenosasanue B HeM (& OH CYINECTBYET U IIOHBIHE) BEAYT COTDY/HH-
Kk MOCKOBCKOTO YHHUBEPCHTETA II0 OCOOBIM, CO3/IAHHBIM CIIEIUAIBHO
JIJIST TIIKOJI TAKOTO YPOBHsI IporpamMMamM. MOCKOBCKUIT OIBIT HE OCTaJI-
Csl €IMHCTBEHHBIM. [[prMepoM TOMY MOYKET CJIy2KUTh MaTeMaTHIeCKast
mkoJia-uaTepaar upu llerepbyprckom yamsepcurere. Kpome sTOTO,
B KPYIHBIX HAYYHBIX IIEHTPAX MOSBUIACH CETHh CIEIUATNINPOBAHHBIX
MaTeMaTHIECKUX IITKOJI, 00y deHIe B KOTOPBIX CJIEI0BAJIO YCIOXKHEHHOH
MaTeMaTH4eckoii mporpamme (14).

OaHako IeHTPAaJIbHOM 3aaadeil cpeJHero MareMaTuvecKo-
ro obpa3oBaHUs OBLIIO M OCTAETCH OCYIIECTBJIEHUE KAUeCTBEH-
HOTO 00yY€eHUsI, OTBEYAIOIIEr0 YPOBHIO COBPEMEHHOI HAYKU U
3ampocaM NPAKTUKU CETOSHSIIHErO JHs, B OOBIYHOI Hecnenu-
aJM3UPOBAHHOU CpeaHell IKoJie.

B 60-e rozer BHOBB (M Kak BCEryia) OCTPO BCTAJIA IPOBIIeMa H3MeHe-
HUS COJIEPKAHUS KyPCa IIKOJIbHON MATEeMATUKN — IPUOJIMKEHUS €r0 K
COJIEP2KAHUIO COBPEMEHHON MaTeMaThdecKoil Hayku. Ha mporskermn
psiia JIeT COOTBETCTBYIOMIAs paboTa Besach B AKaJIEMUH T1€Iarorude-
ckux HayK CCCP 1moj pyKoBOJICTBOM e€e BUIle-IIPE3UIEHTA, H3BECTHOIO
Maremaruka u negarora A.V. Mapkymesnya. EMy yiajoch npusiiedb
K Hell kpynueiiiero marematuka XX Beka A.H. Kosmoroposa, KoTo-
pBIfi ¥ BO3IJIABMJI TPYIILy MATEMATHKOB U MEJATOTOB, IPUCTYIIUBIIAX
B Havyasie 60-X ro/I0B K IOJTOTOBKE IVI00AIBHOM pedOpMbl MaTeMaTH-
qeckoro obpasoBaHus. Pabora 3Ta Besiach I0J HaTpPOHaXKeM AKaje-
mun Hayk CCCP, Akanemun nenarorndeckux sayk CCCP, Munucrep-
crea npocsererns CCCP u Munucrepcrea npocserenns PCOCP. B
1966 1. 6BLT OIMYOJMKOBAH MIEPBBIl BADUAHT HOBOI IIPOrPAMMBI IO Ma~
TemaTuke i 4-10 kmaccos, B 1967 r. — BTOpoil Bapmant, a B 1968
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oHa ObL1a yTBepKIeHa Munucrepcreom npocsernienns CCCP. Corac-
HO 9TOIl mporpamMme, KapIuHAJIbHO MEHSLINCH UJIE0JIOIHS U COJIEPYKAHNE
MIKOJIBHOT'O MATEMATHIECKOro obpa3oBanus. Kypc MaTeMaTuku mpesi-
[I0JIATAJIOCh HAYATH C U3YUEHUsI JJIEMEHTOB TEOPUU MHOXKECTB, 3aTEM
CJIe/I0BaJIa OCHOBaHHAS Ha 9TOH Teopuu apudMeTHKa, CaeI0M 1A ajl-
rebpa, POHU3AaHHAS UJIesIMA MHOXKECTBa, COOTBETCTBUsI U pyHKIUU. B
IUTAHUMETPUN [IPEJIII0JIarajoCh BbIJIBUKEHNE HA MTEPEIHUN IIJIaH UIen
reoOMeTPUYECKHX ITpeo0pa30BaHmii, reOMeTpUIecKre (DUrypbl paccMar-
PUBAJINCh KAaK MHOXKECTBA TOYEK, BBOJWINCH 3JIEMEHTHI BEKTOPHOT'O
ncunciaenns. Hadaja amann3a, KOTOpPbBIE OJRKHBI OBLIM H3Y4YaTbCs
B CTapIiux KjaccaX (C BBeJEHHEM IIOHSITHIl IIpejeia, [IPOU3BOJIHOIMA,
OIIPEJIEJIEHHOTO MHTErpaJia), IIPeJIIoJIaragoch JaBaTh € HCIIOJIb30Ba-
HUEM s3bIKa “31CUIoH-/1ea6Ta’. CTepeoMeTprIo MpeoIarajoch CTpo-
WTh Ha BEKTOPHO# ocHoBe. Hakomerl, 3ak/o9arh Kypc MaTeMAaTHKU
JOJIKHA ObLiTa aKkcmoMaTHIecKasi crucrema reomerpun. Ha obcy»kmenme
[IPOrPaMMBbl, Ha HAIMCAHNE YIEOHUKOB, HA SKCIEPUMEHTAIHHYIO IIPO-
BEPKY OTBOJHUJIOCH OYeHb MaJjio BpeMeHu. K HOBOiI cucreme B Macco-
BOM HOPsIJIKE MIKOJIbI Hadau nepexoauth B 1970/71 yuebuom rozy. Ilo
mwranam Munaucrepcrsa npocserieanss CCCP, pedopma mosrkaa 66118
ObITH 3akoHYeHa B 1975 1. 3akonumiach oHa B 1978 mostHO#M Heymadeit.
B uem ocHOBHas mpuYrHA HEYJAYUU — B CAMOM JIX cojiepKaHuu pedop-
MbI, B HEYJIa4YHOM €€ HUCIIOJIHEHNN (HaCKOpO HallMCaHHBbIE y‘{e6HI/IKI/I,
He [OJI'OTOBJIEHHBIH K pehOpMaM KOHTUHIEHT IIPerojaBaTesiei), B To-
POILTUBOCTH €€ IIPOBEIEHNs — MbI 3/IeCh 00CY2K1aTh He OyIeM, OTChLIast
quTATE s K CHEIUAJbHON JIMTEPAType, COMePKAIIEll MPOTUBOPEINBHIE
oneHKn (cM., Hapumep, [5, 20, 21]). OTMeTHM TOTBKO HEKOTOPHIE BaXK-
HBIE JIJIsT HAC MOMEHTHI. Bo-11epBhIX, BOIIPOC 0 pedpopMe IperoaBaHust
MaTeMaTUKHU B CPEJHEN IIKOJIe PACCMATPHUBAJICSA KaK 33Jiada rocy/Iap-
CTBEHHas — ee 00CYKJIeHIe BBIHOCUJIOCh Ha CTPAHUIIBI BEIYIINX M3/1a~
HUIi, B YACTHOCTH, TJIABHOTO mieosiormdeckoro xypaasa [IK KIICC —
xKypuasaa “Kommynuct’. Bo-BTophiX, B ee 00CyKIeHNE OKA3aINCh BO-
BJleYeHHbIME KpylHejimme maremaruku crpasbl (A.H. Kosamoropos,
A.H. Tuxonos, JI.C. ITourpsruu, C.JI. Cobones, A.Jl. Anekcanapos,
JI.B. Kanroposuu, .M. Tenndang u ap.), Bce MaTeMaTUIECKOE COO0-
mectBo(15). (O mMaremarnueckoM 06pa3oBaHUYM B COBETCKOM BBICIIEH
IIKOJIe CM. Takzxke [22, 23].)
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5. ITocaenHee necsituiierne (BMECTO 3aKJIFOYEHUS )

B nocnieinee necsatunerne Poccust iepexkuBaeT CIOXKHBIN IEPUOJ, CBO-
eit ucropun. Y BHOBB cpein BarxKHeHIIuX mpobJieM, epet, Heil CTOSANX,
OKa3bIBAIOTCH 3aa9N HAPOIHOr0 00pa3oBaHus. Permars ux mpuxoanT-
CsI C yI€TOM CJIOXKHBIX COIMAJIbHBIX peasinil ceromusinuero aust. IIpes-
JnoxkerHass MunncrepctsoM obpasosanus PP pedopma HAPOIHOTO 00-
pa30BaHus, BKJIIOYAKOIIAsi 1 PePOPMY MaTeMaTHIecKOro 00pa3oBaHuUst
B CpeJIHEIl IIIKOJIe, BhI3BaJIa PE3KYI0, B 3HAYNTE/ILHOI CTEIIeHN HEraTHB-
HYIO PEaKInio MaTeMaTn9IecKoit oomecrBeHHoCcTH. C e KPUTUKOI BbI-
crymmt Maremarnaecknii macturyt um. B.A. Creknosa Poccuiickoit
akagemun Hayk (16). 27 HosGpst 2001 r. MockoBcKoe MaTeMaTHIecKoe
00I1IeCTBO IIPOBEJIO CIlelnaabHOe 3acenanne “PedopMbl IMIKOJIBI U Iep-
CIIEKTHUBBI MAaTEMATHIECKOTO 0Opa30BaHUs’, HA KOTOPOM C KPUTHKOI
pedopMbl BhICTyIIIIM Bedyliue KpynHeitinue maremaruku (1.B. Ano-
coB, A.A. Bouubpyx, C.M. Hukosnbckuii, B.M. Tuxomupos u 1p.) u
Bexymue earorn Mockser [24. C. 179]. He Berymast 3mech B 06cy K 1e-
HIE OCHOBHBIX IIOJIOZKEHUIT TIpe/TaraeMbIX HOBOBBE/IEHUH (UX B3BeIlIeH-
HBIl AHAJIM3 YUTaTesb HalljleT, HanpuMep, B KHure [25]), HoauepkaeM
TOJIBKO CJIEJIYIOIee: TPEXCOTIIETHH (0TcunThiBasg OT ocHOBanus B 1701
roxy Ilerpom Besmkum HaBurankoii KoJIib1) OIBIT PA3BUTHSI CUCTEMbI
PYCCKOTO MaTeMaTUIeCKOro 00Pa30BaHUsl CO BCEHl 0UEBUIHOCTHIO IIOKA-
3aJ1, 4TO yCIIEeNHOe pa3BuTue PocCUiicKoro rocyiapcrsa 3uzKIercs Ha
BBICOKOM YPOBHE €I'0 HAyJHO-TEXHUYECKOTO MOTEHITHAJIA, KOTOPBIA MO-
2KeT OBITh 0DecIeYeH TOJBKO [IPU HAJIMYUH BBICOKON MaTeMaTUIeCKON
KYJIBTYDPBI, OHA& BO3MOYKHA JIUIIH DA COOTBETCTBYIOIIEM YPOBHE MaTe-
MaTHIeCKOro 00pa30BaHUsI, IIPEXKIe BCEro, MKoabpHoro. l'ocymapcTso,
2KeJtaroniee ObITH CErojIHsT KOHKYPEHTHOCIIOCOOHDBIM, JTOT?KHO OOPATUTH
ocoboe BHMMAaHUE Ha HAPOJHOEe 00pa3oBaHWE KaK Ha, CUCTEMY, BKJIFO-
JaloIIyl0 BCE €ro CTYIEeHW, OT HAYAJBHOIO JIO BBICIIErO, B MX TECHOM
B3aMMOCBSI3H, C OCOOBIM BHUMAaHUEM K (DYHIAMEHTAJIHHBIM €I0 COCTaB-
JIATONIUM, CPEIN KOTOPBIX MATEMATHUKE JIOJ2KHO OBITH OTBEIEHO OJIHO
U3 IEeHTPaJbHbIX MecT. Poccuiickas cucrema o6pazoBanusi (M B 9TOM
Beerjia Obl1a ee ocobast cuiia) Jeasa 0CoObIi aKIEHT He Ha He3aMe,IJIH-
TeJILHOI T10JIb3€e, KOTOPYIO JOJIKHO JaBaTh 00pa3oBaHue, HO Ha (DyH-
JTAMEHTAJILHOCTH COODIIAEMOr0 3HAHUSI, UTO JEJIAeT yYAIerocs CIIO-
CODHBIM JIETKO IIPHOOpPETaTh HOBOE 3HAHUE, JIYUIle OPUEHTHPOBATHCS
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B OKPY2KAIOIIell ero JefiCTBUTEILHOCTH U CO3IaeT HeOOX0nMbIil 6a3nc
J1st (DOPMUPOBAHUST HAYYHOI'O MUPOBO33peHUsi. TOJIBKO 1pH JIeHCTBEH-
HOH rocyJapCTBEHHON NOINNEPZKKe, OIIUPasCh Ha MOIIHLIA TBOPYECKUN
MMOTEHITNAJI OTEIECTBEHHBIX MATEMATHKOB M HA OIBIT JIYUIIAX HAIIAX
[1€/IAT0I'0B, MOXKHO BBIPA0OTATh CHCTEMY MaTEMAaTHIECKOI'O 00pa30oBa-
HUsI, CIIOCOOHYIO 00eCreunTh MOTPEOHOCTH HAIero orevectsa B XXI
BEKe.

IIpumevanusa

1. Ciemyer, KOHEYHO, IIOMHUTh U O OOJiee paHHUX IIONBITKAX IIPU-
obmuts Pyck k yuyenoctu HoBoro Bpemenwu, cTaBmux OCODEHHO 3a-
METHBIMHU BO BTOpOii mmosioBuae X VII Beka. DTu mONBITKA HAILIN CBOE
BBIPaKeHNe, HAIIPUMED, B OPTaHU3AIMH IIIKOJI HOBOT'O THIIA, U3 KOTO-
pbIx camoit 3HamenuToit crasa CrassHo-I'peko-JlaTnHckas akagemus,
yupexjentass B Mockse B 1687 r. OgHako BCe 3TU IONBITKH JIUIIh
co3/IaBaJi TIOYBY JJist Beukux pedopm Ilerpa.

2. IlepBble marn B MOJATOTOBKE TAKON CHCTEMBI BOCXOJSAT eIe K
€KATEePUHIHCKAM BPEMEHAM: BCIIOMHUM 00 OpraHm30BaHHON B 1782 .
Komuccun o6 yupexkieHnn HapOIHBIX YUUJIUIN, IOJIOTOBUBIIEH IIPO-
€KT 00 OpraHM3allMH YHUBEPCHTETOB, PEAJU3AIH KOTOPOro IIOMeIa~
JIN PEBOJIIONMOHHBIE cOObITHsT BO PpaHnuu. ITa KOMEUCCHUS CO3/asa
B CTpaHe CeTh yYWJIUII — ye3aHbIX u rybepuckux. B IlerepOyprckom
[JIABHOM YYHJIHINE OBLJIO OTKPBITO CIEIMAJIbHOE OTIEJIeHUE I [OJI-
roToBKH yuurteseif, B 1786 r. mpeobpa3oBaHHOe B YUHUTEIHCKYIO Ce-
MmuHapuio. Vmenno sta cemunapus B 1804 r. 6puta mpeobpa3oBaHa B
[Tenaroruveckuit nuctuTyT, KOTOpbIit ¢ 1816 roma ObLT EpernMeHOBaH
B 'maBubiit negarornaecknit uacruryt. Ha ero ocnose B 1819 1. u 6611
opranunzoBan Cankr-IleTepOyprckuii yHUBEPCUTET.

3. B 1802 1. 6pu1 yupexaen yuusepcuter B Jlepnre, B 1803 — B
Buisro, B 1805 — B Kazanu u Xapbkose, B 1819 — B Ilerepbypre.
B 1832 r. mo nosmmrudeckuM coOOparXKeHUsiM ObLI 3aKPBIT YHUBEPCHU-
TeT B BuibHO, BMecTo Hero B 1834 1. ObLT OPraHM30BaH YHUBEPCUTET
Cs. Biaagumupa B Kuese.

4. T.C. IlonsikoBa Ha3bIBAET 3TO “IATPOHATOM HAJ MaTeMaTHde-
CKHM oOpasoBaHueM MareMarTuku kak Hayku” [4. C. 602].
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5. B 1828 1. ObI1 IPUHAT HOBBIM YCTaB T'MMHA3WIl, YCTAHOBUBIIUN
JKECTKO COCJIOBHBIII IPUHITUII [IPHEMa, YCUJIMBIIUI KJIACCHIECKOEe Ha-
9aji0 B COCTaBe IPENOABAEMBIX JIUCIUILINH U OCJAOUBIIAN TO3UIUN
TaK HA3BIBAEMBIX PEAJbHBIX HAYK, B 9aCTHOCTH, MATEMATHKH. B TO 2xKe
BpeMsI BIIEPBBbIE B HaIllell HCTOPUH YCTaBOM BBOJHJICH YTBEPKIEHHBIH
MUHHUCTEPCTBOM yuebGHBIH Twia mo maremaruke [2. T. 2. C. 147-150, 4.
C. 267-268, 5. C. 58]. B 1835 1. HOSIBUMIIOCH HOBOE HOJIOXKEHHE 00 YIIPAB-
JIEHIV OKPYTaMH, COTJIACHO KOTOPOMY YHUBEPCUTETEI, KAK PACCaJHUKN
BOJIBHOZYMCTBa, OTCTPAHSJINCh OT KyPUPOBAHUSA TMMHA3UI, & JIUPEK-
TOpa TUMHA3UN — OT yIPaBJE€HUs HUSIIMMU MIKOJaMu. Bcsa BiaacTs B
OKPYI'e COCPEJI0TOYMBAJIACH B PyKax HA3HAYAEMOI'O IIPABUTEHCTBOM
nonieunTesist. B 1845 r., ycuinBasi KJIACCHIECKYH0 KOMIIOHEHTY I'MMHa-
3UYECKOro 00pa30BaHusl, IPABUTEILCTBO U31as0 UpKyJsap “O6 orpa-
HUYEHNUU B TUMHA3USIX IPENOIABaHUS MATEMATHKHN , COTJIACHO KOTOPO-
My U3 IPOrPAMMbI UCKJIOYAINCH AHAJIUTUYECKAS W HAYEPTATEIbHAS
reomerpus. B 1849 r. “kyraccudeckasi KOMIIOHEHTA B TMMHA3UYIECKOM
obpa3oBaHUM IONIJIA Ha YOBLIb — PACIOPs2KEHNEM MHHHCTPa B HEKO-
TOPBIX TUMHA3USIX YMEHbIIAI0Ch YICJIO YACOB, BBIIEISIEMbIX Ha I'Dede-
CKHUIl sI3bIK, U YKPEIUISJIUCh MO3UINN ecTecTBO3HaHusi. B 1852 r. ObI-
Jla BBeJIEHA HOBAs IKCIEPUMEHTAJbHAs MPOrpaMMa II0 MATEMAaTUKE,
B KOTODPOII 0c0O0e BHUMAHUE YIEISJIOCH NPUJIOXKEHUSIM MaTeMATUKU
K IIPpaKTHUKe, a TaK2Ke CTaBUJIaChb 3a/lava BbIABJICHUA BHYTPUIIDEIMET-
HBIX CBsI3eil MEeXK /LY OTJIeJIbHBIMI MATEMATHIECKIMU JUCIUIIINHAME [4.
C. 293]. B 1864 r. na nuke Jubepayababix pedopm Asrexcannpa IT 6b11
BBEJIEH HOBBII YCTaB IMMHA3WN W TPOTMMHA3WH, JIEJIABINUN CpeliHee
obpazosanue B Poccnm oOIMEeI0CTyTHBIM [JIsT BCEX COCJIOBUIA, 3aKper-
JIABINAN UX pa3jiesieHne Ha KJIACCHYeCKUe U PeaJibHble, OIHUMABIINI
pOJIb IIEJArOTUYeCKUX COBETOB. B YcTraBe OTCyTCTBOBAJIM IIPOIDaM-
MBI 110 Kaxkjaomy mpeamvery. OObeMm Ke HeoOXOIUMBIX 3HAHUN OIpe-
JIEJISIICS. HHCTPYKIUSIMA Y 9eHOI'0 KOMUTETA MUHUCTEPCTBA ITPOCBEIe-
aust. OnybsukoBanHast B 1865 I. MHCTPYKIUsS 110 MaTeMaTHKe ObLIa
cocrassiena 11.JI. Yebpnmessim. B 1871 1. Ha BosiHe aHTHINOEPATBHBIX
KoHTppedopMm ycraB 1864 r. ObLI 3aMEHEH HOBBIM, JIECTBOBABIIAM
BILTIOTH 70 peBosionnu 1917 r. He ocramasiuBasich Ha 00OIIeil oleH-
Ke YcraBa 1871 r. — ycTaBa, BHOBb BEPHYBIIIETO COCJIOBHBIN IMPUHITATL
KOMILJIEKTOBAHUSI TUMHA3WIA, OTPAHUINMCS [IUTATON M3 O0bICHUTEb-
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HO#l 3aIlMCKM K HeMy, JAloNIeil BO3MOXKHOCTD IO9yBCTBOBATL CaM JIyX
JnokymenTa;: “ImaBHeiimMu, OCHOBHBIMY TIPEMETaMU TUMHA3HIECKOTO
YUIEHUsST BCETJa M BE3JIE CIIPABEJIMBO NMPU3HABAIACH MATEMATHKA H, B
0COGEHHOCTH, IPEBHUE KJIACCHYECKUE A3BIKH, I MIOITOMY HA HUX JTOJIK-
HBI IPEUMYIIEeCTBEeHHO COCPeI0TOYNBATLCS, YIIPAsKHATLCS U CO3PeBATh
yMCTBeHHBIE cuiibl yaanmxcest” (mut. mo [4. C. 341]).

6. B XIX croserun B Poccun B pesyibrare nesiTeIbHOCTA IPUTIIA-
meHubIXx B Poccuio mapmkckux nonutexuukos 1. Bazena, I'. Jlame u
B.I1.9. Kiaiinepona, a Takzke pycckoro yuenoro M.B. Ocrporpajicko-
ro cpOpMUPOBAIACH 3aMEYATETHHAS IITKOJIA BOCHHBIX MHXKEHEPOB, IIpe-
BOCXO/THO BJIQJIEBIINX MATEMATHUKON U CIOCOOHBIX MOJIYyJIaTh CAMOCTO-
ATeJIbHbIE BaXKHbIE PE3yJIbTAThl B MPUKJIAIHON Maremarnke. U3 3roit
LIKOJIBI B KOHIIE Beka Bbiies 3uameHnTbiit A.H. Kpsuios. Texauueckue
BOIIPOCHI ¢ ycrexoM paspemnanch B Mockosckoit mmikosie H.E. 2Kykos-
CKOTI'0, aBTOPa MUOHEPCKUX PAbOT MO a’3pO- U TUJIPOIUHAMUKE, ‘OTIA
pyCccKoit aBuanun’.

7. Bor HECKOIBKO TaKUX y4IeOHBIX PYKOBOJACTB: “PykoBomcTBO Ha-
vasibHO# reomerpun” (1855-1860) u “TIporpaMma 1 KOHCIIEKT TPUTOHO-
MeTpUU Jjisi PYKOBOJICTBA BOEHHO-y4eOHbIX 3aBenenuii” (1851) sname-
uuroro M.B. Ocrporpanckoro, “Hauasbnas anrebpa” (1853; Bbiuep-
JKaJla JIBa [lepen3/ianus) ero ydenuka, npodeccopa Kuesckoro yuu-
sepcurera A.H. Tuxomanapurnkoro, “Havanbras anre6pa’ (1860; BbI-
JepKaJia derbipe uzganus) akaaemuka Q.M. Comosa, “QementapHas
reoMerpust B o0beMe ruMaasudeckoro Kypea” (1-e uzg. M., 1864, 39-e
3. M., 1922) u “Hauansras anrebpa” (1866; 25 n3ganuit) u3BeCTHOTO
MaremaTuka, mpodeccopa Mockosckoro yausepcurera A.1O. Tasuno-
Ba.

8. Bor mekoropsie u3 uncia Hanbosee n3BectHbix: @.JM. Cumar-
KO — aBTOD BBIJIEPIKABIINX HECKOJbKO M3/IaHuil ‘“YPOKOB IpaKTHUYe-
ckoit apudmernkn” (1852) u “Tpuronomerpun” (1852; Bblnepxamna 6
uznanuii) , A.®. Mamunun u K.II. Bypenun — asropnt “PykoBoacrsa
apudmeruxkn” (1866; Boiaepxkaio 15 uzpanuit) u “Cobpanust apud-
merndeckux 3aza4q” (1866; 18 uzmannii), H.A. Ianomuukos — aBTop
“Kypca mpsMOIuHEHHON TPUTOHOMETPUN U COOpAHUS TPUTOHOMETPH-
vyeckux 3amaq” (1880, 23 uznanus), H.A. Peibkun “KoHcnekT npsmo-
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suHefinoit rpuronomerpun” (1888, MHOMOKPATHO IEPEU3IABAICH U B
repepabOTaHHOM BHJIE CJIYKUJI YIeOHBIM DPYKOBOJCTBOM ere B 50-e
rogbt XX Beka), C.U. Iloxop-Tpoukwuii — asrop “CGopHuKa ynparx-
HeHuil 1o apudmMeTnke Jyis y4aiuxcs B HapoaHoil mkose” (1888, 12
U3IAHMIA).

9. Bupouem, oYeHbh HEMHOrHME MATEMATHKH TOrO IEPUOIA MOLJIH
n36ekaTh pabOThI B CPE/HEN IITKOJIE B IEPHUOJ, CBOEl IPAKTUIECKN He
OIJIAYUBABIIEHCS TPUBAT-/IOIEHTY PHI.

10. A.II. Kucenes (1852-1940) — ypoxxenery 1. Muencka (apie Op-
JIOBCKast 00J1acTh), BoinyckHuk Cankr-IlerepGyprekoro yHusepcurera,
aBTOP 3aMevaTebHbIX YIeOHUKOB JIUIsl CpeJiHel mKousl [4, 5, §].

11. O pycckux xypuajgax XIX—XX BB., IpeJHA3HATCHHBIX YIUTE-
agMm maremaTuku, cM. [1, 4. C. 374-389, 5, 14].

12. TToguepkieM 3/1€Ch IPE3BBITANHYI0 AKTUBHOCTD JeATEIEH CPeI-
Hell MKOJIBI — JI/IsT CPABHEHUS 3aMETHM, ITO B COBETCKOE BPEMSI TIEPBbIi
Bceepoccniicknit MmaTemMaTndeckuii cbes sl ObLI coOpaH ToJIBKO B 1927 .

13. “MbI cyuTaeM, YTO U COBETCKAsI CUCTEMA MAaTEMATUIECKOTO 00-
pas3oBaHud, lIpu3HaBaeMas cefiyac Jiyduieil B Mupe, dBjdeTcs OJHON U3
MojIeJIeil MeKTyHapPO/IHOI KJIACCHYECKOH CHCTEeMBI ITKOJBHOI'O MaTe-
MaTHIeCcKoro obpaszosanusi, pecraBpupoBanuoit B 30-e rr. XX B. mocJie
MHOrOJIeTHIX Oeciutofubix uckauuit” [4. C. 356].

14. PasymeeTcs, mporecc 9TOT He IpOTEKas IVIQJKO — B Hadaje
70-X TOZOB O IPUYUHAM HICOJOTHIECKOIO XapaKTepa HAYAIaCh aTa-
K& IIPOTUB CHENMAIN3UPOBAHHBIX IITKOJ — TaK, B 1973 1. ObL1a 3aKphiTa
usBecrHas 2-a mkoaa . Mocksor [20. C. 19]. Ilpasna, u 9ra BOIHA
BIIOCJIEICTBUAN 3aTHUXJIA.

15. Koneuno, 310 0bcy)aeHne, Kak u Ji00as CKOJIb-HAOYIb 3aMeT-
Hasl JMCKYCCHsI, PA3BOPAYNBAIOINIASICA B HAIE BpeMsi, ObLJIO OTSTYIEHO,
a B HEKOTOPOH CTEIEeHU JIarKe CIIPOBOIMPOBAHO CJIOKHBIMUA B3aUMOOT-
HOIIIEHUSIMH, CJIOXKUBIIUMHECS B coobmiectse (cM. [20]).

16. DTOT BOIPOC CTAJ MPEIMETOM CIIEIUAIBHOTO OOCYKICHUS HA
VYuenom cosere Maremarndeckoro nucruryta uM. B.A. Crekmoa 27
wosi0pst 2001 roma. B ero pemenun, B yactaocTu, ropopurcs: “Ociab-
JIEHHEe MaTeMaTUYIeCKOro oO0pa30BaHmsl M MaTeMaTHIECKOH KyJIbTYPbl
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B CTpaHe YIpOXKaeT NaJeHUEM He TOJIbKO WMHTEJJIEKTYaJIbHOI'O, HO U
UH/J[yCTPHAJIBLHOIO, a BIIOCJIEJCTBUN M BOEHHOIO ypoBHsi Poccun” [24.

C. 179).

10.

11.

12.
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06 akagemuke B.MI. CMmupHOBe, yY€HOM U 4YeIOBEKEe

I.II. Mamsuesckan

B 2004 r. ucnostasieTcst TpuaiaTast TOIOBIIIHA CMEPTH aKaIeMuKa Bia-
numupa Usanosuua CvupHosa (1887-1974), 3amMed4aTesIbHOIO yU€HOrO
U TlejIarora, KOTOPBIil TOJITHE TO/IbI HAXO/IUJICS B IEHTPE HAYIHON YKU3-
uu Jlennurpaaa u onurerBopst Tpaaunuu IleTepOyprekoit MmaremaTn-
qeckoit Kobl. OH ocTaBmII TIOCIE cebsi TUIyOOKMe HaydHBIE TPYIIbI 110
Teopur (PYHKIUN KOMILIEKCHOIO IIEPEMEHHOT0, MAaTeMaTUIecKoil (hu-
3UKe, aHAJIATHIECKO Teopuu nudepPEeHITNATBHBIX YPABHEHUI, KAIIW-
TaJbHBIN, HEOHOKPATHO TIePEn3IaBABIINIICs Ha pa3HbIX s3bikax “Kypc
BBICIIIEH MaTeMaTHKK B IATH TOMAaX [2], 1 MHOTOYHCJIEHHBIX yUYEHUKOB,
HaBCET/[a COXPAHUBIINX OJIATOIAPHYIO TTAMSITH O HEM.

B 1994 r. B akagemuueckoii cepun “Hayuno-Omorpaduyeckas: -
Teparypa’ 6bLia onybaukoBaHa kHura o B.J. CMupHOBe, B KOTOPYIO,
KpoMe 0030pa KU3HU U JIesITeJIbHOCTH YUYE€HOI'O, BKJIFOUEHBI BOCIIOMU-
HaHUsSI €er0 COTPY/IHUKOB U YYEHUKOB, B TOM YHCJIe KPYIIHBIX MaTeMa-
TUKOB, Ipy3eii u Jrozeii, xopomo ero 3Hasmux [1]. OHa BbIIUIA KpaiiHe
MaJIbIM TupazkoM (250 9K3eMIUISIpoB) U cpasy craJa 6ubnmorpadude-
CKOIl peJIKOCTBIO.

OTBeTCTBEHHBIM PEIAKTOPOM H3jaHus Obuia akagemuk O.A. Jla-
ablKeHcKast. B nHamcarsoM ero BBegennn B.J. CMupHOB 1oKa3aH Kak
npejcraBuTeb [lerepOyprckoit MaTeMaTUIecKol IIKOJIbI, Pa3BUBAB-
meicss B TECHOM KOHTAKTE C 3alPOCAMHU €CTeCTBO3HAHUS W TEXHUKH.
“Ero mayunsiMm pykroBojuresem, — mumer O.A. Jlanprkenckas, — ObLI
akageMuk B.A. CrekjoB, OTIMYABINIUNACT U CBOMME SIDKUMU, OPUTHU-
HaJbHBIMA paboTaMu B 00JIACTH aHAJIN3a U MATEMATUIeCKON (DU3UKH,
U CBOMM yMEHHEM 3aparKaTh TBOPUYECKUM IHTY3UAZMOM OKPYKAIOIIX
€ro yIeHUKOB U KoJuter. B mosnoit Mepe Biragumup VBanosud oco3nas
ryouny u camoObITHOCTH TasianTa A.M. JlgmyHoBa, jydine japyrux
3HAJI er0 3aMevaTeIbHbIE PAOOTHI, & CO BPEMEHEM CTaJI U OJIN3KUM €My
qejioBekoM. OH OBLT XOPOIIIO 3HAKOM U C HAyYHBIMU MHTEPECAMU BbI-
naromerocs akajeMuka-kopabesa A.H. Kpbuiosa, KoTopblii HeEpeako
obpalnaJjicst K HeMy 3a Pa3jnIHbBIMUA MATEMATUIECKUMU KOHCYJIbTAIlM-
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simu. OBIIHOCTD HAYYHBIX UHTEPECOB, IVIyOOKOe B3aUMHOE YBaYKE€HUE U
JoBepue cBs3au Biagumupa VBanoBruda ¢ €ero 3HaMEHUTHIME KOJLIe-
ramu — H.M. I'torrepom u C.H. BepHireiinom”.

Ocobenno BaxKHbIM J1J1s1 TBOpuecTBa B.M. CMupHOBa OBLIO €10 MHO-
rosietree coTpyaandectso ¢ akagemukoM JI.C. Poxnecrsernckum. x
CBsI3bIBaJIa OJIM30CTH B3IVISJIOB HA PA3BUTHE TEOPETHIECKUX Pa3/e/IOB
bUBUKE U HA METOJbI MPENOJIABAHUS MATEMATUKNA W (DU3UKKA B YHU-
BepcuTeTax, KOTOpoe ObLIO MMU KapIUHAJBHO mepecTpoeHo. Tak kak
IpU 9TOM MOTPEOOBAJINCH HOBBIE YIEOHUKHU U y4deOHbIe mocobusi, TO,
o cioBam O.A. Jlajgprkenckoit, “Baagnvup VBanosud B3si1 Ha cebst
OTPOMHBII TPYJ, IO CO3MAHUIO BCEOOHLEMITIONIETO Kypca MaTeMaTHUKH,
HEOOXOJIMMOTO KaK CTYIEHTAM U IIPEoIaBaTe/IsIM, TaK U HAYIHBIM Pa-
OOTHMKAM U WHXKEHEPaM, pabOTAIONIAM B CAMbBIX PA3JIMIHBIX O0JIACTAX
€CTeCTBO3HAHUS U B caMoil MaTemaTuke’ .

B nepBom pazjesie KHUTH COIEPXKUTCS OMOrpadUIecKuil OUepK, B
COCTaBJICHUM KOTOPOro NpuHsn yuactue Muaorue aprops! (O.A. Jlawr-
xenckasi, A.H. Borosobos, B.M. V¥pb6auckuii, E.IIl. Oxwurosa,
C.I'. Muxyinz, A.B. Kosbnos, I.II. Marsuesckasi, B.A. MaJjibkeBuy,
C.II. Jlyunos, JI.®. Hukomnaesa). OHu mospo6bHO, ¢ UCIOJIB30BAHIEM
APXUBHBIX JIOKyYMEHTOB, OCBETHJIM HEJIEPKUNl KU3HEHHBIH IIyTh
B.1. CvmuproBa. Ocobo ObLIM OTMeYeHBI HEKOTOPbIE BaXKHbIE MOMEH-
TBI ero HayIHOI 6uorpadun — cozaanue “Kypca Bbicmieit MmaTreMaTuku”,
TBOPYECKasi U OPraHnu3aIlmoHHast paboTa B 00JaCTH UCTOPUU HAYKHU, CO-
TpyaaudecTBo ¢ bubimorekoit u Apxusom Axajgemun nayk CCCP.

Bropoit pa3zjen KHUTW IIOCBAIIEH MaTEMATHIeCKUM paboTam
B.1. CvmupHoBa, Juana3oH Hay9HBIX WHTEPECOB KOTOPOTO OBLI OYeHb
MITUPOK.

O.A. Jlagpokenckas u .M. Mapkym paccmorpesin paboThl, BbI-
[MOJIHEHHBIE B PAHHUI TEpUOJ] TBOPYECTBA YIEHOTO U, B YACTHOCTH,
€ro MaruCTepCKyIo Auccepramnuio “3agaun odbparinenns: JTUHEHHOro 1ud-
depeHnraIbHOro ypaBHEHHsI BTOPOrO MOPSJIKA ¢ YETHIPbMST OCOOBIMUI
Toukamu’, 3amuinernyo B 1918 r. lurepecHa oOHapyKeHHAsI B apXUBE
penien3us Ha 3Ty pabory, noamucantasi B.W. Crexyosbim 1 H.M. T'ton-
tepoM. U B masnbreiinmem B.J. CMUpHOB IPOSIBJIsII HHTEPEC K aHAJIU-
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THYeCKOi Teopun auddepeHiuaibHbix ypasuenuii. [log ero pykoBo-
cTBOM B 9T0i1 obsiactu B 20-e rr. paboras N.A. Jlanmo-/lanuiesckuii.

Crarbs O.A. JlaupizkeHcKoil ocesiiena paboram B.J1. CMupHOBa 0
TPAHMYHBIX CBOMCTBAX aHAJNTHIECKNX (DYHKIUN U Teopun IpubImKe-
Huit, HanmcanubiM B 1926-1933 rr. B Heit moka3zaHo, YTO HOBBIII 110 TOMY
BPEMEHN TOIXO0/ K KJIACCUIECKUM BOIIPOCaM ODYCIOBUII “HE TOTBKO 3a-
BEPIIIEHHOCTh U HEITPEXO/ISIIY 0 EHHOCTh pe3yibraroB B.M. Cymupro-
Ba, HO U BJINSIHUE €r0 MCCJIEIOBAHNN HA MTOCJIEAYIONIee PA3BUTHE KOM-
ILUIEKCHOTO AHAJIM3a U €r0 MPOHUKHOBEHNE B TEOPUIO OIIEPATOPOB, TEO-
puto muddepeHInaIbHbIX YPABHEHU, TEOPUIO BEPOATHOCTEN U APyTHe
obsracTu aHAN3a .

Anayuz pabor B.U. CymupHOBa B 06/1aCTH aHAJTUTUIECKONR TEOPUN
nuddepeHuanbubIX ypasaenuit qan B.A. dky6oBud, obpaTusIimii
BHUMAHNE Ha WX CBI3b C WU3BECTHON mpobiemoit Pumana-I'minbepra
(21-s1 mpobarema I'mianbepta).

B cratbe H.K. Hukonbckoro n B.I1. XaBuna paccMmarpuBaioTcst pe-
3ysibTaThl uccjenoanuii B.J. CMupHOBa 110 KOMILJIEKCHOMY aHAJIA3Y,
KOTOPBIM OH HadaJl 3aHuMaThes B 1926—1927 rr. B aTo Bpemsi, Korna,
KaK IUIIYT aBTOPBI, “Hjen abCTPAKTHOTO MPOCTPAHCTBA, WHTErPAJIA
Jlebera m HApPOKIAIONIENHCS TOMOJOTUM U3MEHSIM U U3MEHUJIN JIUIO
MaTeMaTUKH, CJIeJIaB €ro TaKMM, KaKUM MbI 3HaeM ero ceiqac”’, 3Tu
UJIEN €Ille He CTaJIH JOCTOSHHEM MaCCOBOI'O MaTEMaTHYeCKOI'O CO3Ha-
uusi. Cpe/in 1epBbIX MATEMATHKOB, YCIENTHO PADOTABIINX B 9TOM Ha-
npasjiennn, 66wt B.J. CmupnoB. B craThe mokazano, 94ro 3a1a4uu, Ko-
TOPLIMA OH 3aHUMAJICS, W JOKA3aHHBbIE MM TEOPEMbI B JIaJIbHENIIEM
npuobpeTasin Bce GOJIBIIYI0 aKTyaJbHOCTh U BayKHOCTh. OHE mpHMe-
HAIOTCs CefiYac KaK B JINCIUININHAX AHAJIUTHIECKOTO IUKJIA, TAK U B
CHEKTPAJILHON TEOPHUH, U BO MHOTHX JPYTUX PA3/IEIaX MATEMATHKH.

Crarpsa C.I. Muxnuna cogepxkut anaan3 pesynabraroB B.M. Cyup-
HOBa MO JUHAMUYIECKON TeOpUH yIPYTOCTH, MOJYIEeHHBIX UM B 1929—
1935 rr. Bo Bpemst paboThbl B CelicMOJIOrnIecKoM HHCTUTYTe AKageMun
Hayk. HekoTopblie ero myb/mmKauu mo 9Toif TeMATHKE BBINLIA B COaB-
TopctBe 0 ero yueankom C.JI. CobGosieBbiM. Bbigesensr Tpu rpymmbt
UCCJIEIOBAHMI 110 9TOM TeMaTuke: 1) paboThbl, CBA3aHHBIE ¢ PEIICHUEM
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331291 O JIefICTBUY COCPEIOTOUYEHHO CUJIbI HA YIIPYTOe MOJIYIIPOCTPAH-
CTBO, B XOJIe KOTOPOT'O BBOJIUTCSI KJIACC PEIIeHHiI BOJHOBOI'O ypaBHe-
HUs, TOJIyYUBIINX Ha3BaHHE (DYHKINOHAJIbHO-MHBAPUAHTHBIX DeIle-
HUI ¥ HAXOJMAIIUX IIMPOKOE IPUMEHEHNEe B TeOPUU YIPYrocTH; 2) pa-
OOTBI O perennn 3a/1a9u 0 KoiebaHusax Kpyra, cpepbl U BHEITHOCTH
THX 00JIacTell, B X0/1e KOTOPOro ObLI BBEJIEH HOBBII METOJ HEIIOJHOI'O
pasjiesieHnsl [IePEMEeHHbBIX; 3) paboThl, B KOTOPBHIX ObLIA yCTAHOBJIEHA
CBA3b MKy (DYyHKINOHAJILHO-MHBAPUAHTHBIMA PEIIEHUsIMUA U TEOPU-
eif M30TPOMHBIX KOHTpysHnmii. “Ha nmpumepe mpoanaan3npoBaHHbIX pa-
60T, — 3akio4gaeT cBoio crarbio C.I'. Muxinw, — Bugao, ato B.. Cmup-
HOB IIPEBPATIII JUHAMUAYIECKYIO TEOPUIO YIIPYTOCTH U3 HEDOJIBIIIOTO CO-
OpaHust pa3pO3HEHHBIX (DAKTOB, HE BCETJIA [IOCTATOYHO HAEKHO YCTa-
HOBJIEHHBIX, XOTsI TIOPOil U BAXKHBIX, B PA3BUTYIO BETBb MEXAHUKH CO
CBOMME TIPOOJIEMaMU, METOIaMu U pesyabraraMu’. B arom Hampasiie-
Hun ero uccienoanus upogoskam H.IT. Epyrua, M.M. CmupHos,
I'!. Ilerpamens u jp.

['N. Ilerpamenb ocranoBujics Ha uccjegoBanusx B.M. Cumupro-
Ba, OTHOCSIIIMXCS K BOIIPOCY O PACIPOCTPAHEHUN U JUDPAKIMYA HECTa~
OUOHAPHBIX ynpyrux BojH. OH ormerwsi, yro ecim B 1929-1941 rr.
B.1. CMmupHOBBIM OBLIN IOJIyYeHBI BaXKHbIE, KAYECTBEHHO HOBBIE pe-
3yJIbTAThl B TECOPETUIECKON CEfiCMOJIOIUY, TO B IIOCJICAYIOIINNA IIePUOL
OH aKTHBHO YYaCTBOBAJ B HUCCJEIOBAHUAKX, OYIydIN ‘‘BIOXHOBUTEJIEM
U KOHCYJIBTAHTOM DPA0OT BCE BO3PACTAIOIIETO YHCJIA €r0 YYEHUKOB U
VIEHUKOB €0 YYE€HUKOB, IIOCBATUBIINX CBOM CHJIbI UCCJIEIOBAHUAM B
aroit obsactu”. B pesynbrare nmesrenproctn B.M. CMupHOBa BO3HUK-
Jla U TIOJIy4mia BceoOlee npu3HaHue JIeHnHrpajcKast IMKOIa TeOpUuu
pacIpoCTpaHeHnsA U AUMPAKINA BOJIH.

Tpernit pazgen kauru copepkut Bocriomuuanns o B.Y. Cumupno-
Be, 3ByYABINNE HA HAYIHBIX 3aCEIAHUSX, IIOCBAIEHHBIX €r0 TaMATH, U
HAIUCAHHBIE CIEIUAIBHO JJIS 9TOrO U3IAHUS.

Axkanemux A.Jl. AjsekcanapoB B CBOEM BBICTYIJIEHUM CKa3aJl, 9TO
“or Bragumupa VBaHOBHYa MCXOAUIO TEIIO HOOPOXKETATETHLHOCTH 1
SIPKUIi CBET UCKPEHHEH 3aMHTePEeCOBAHHOCTH ; TaK ITO “O0IIeHe ¢ HUM
OBLIIO HACTOSIIUM Tpa3aHuKkoM”. Ero ormyaso cosnamue 1osra, Bech
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ero obJIMK — 3TO “O0JIMK YeJIOBEKa, IOJIHOTO CO3HAHUS JOJITa IEPeJ
JIeJIOM, KOTOPOMY OH CJIyZKUT .

O tom ke rosopui akajemuk C.JI. Cobosies, yuenuk B.J. Cymup-
HoBa. OH BCIIOMUHAJ BpeMsl UX OJIM3KOro OOINEHHs B IIEPUO] PAOOTHI B
CeiicMOJIOTUYIECKOM HHCTUTYTe AKaIeMuu HayK, paccka3al 0b ucciie-
JIOBAHUSIX, KOTOPBIe mpoBout Toryia B.M. CyvupHoB, 1 0c060 0OTMeTIIT
HEOOBIYaHY 0 MHOTOIDAHHOCTH €0 MHTEPECOB: TOMUMO HAYKHU OH JIIO-
OMJI MY3BIKY, XOPOIIIO €€ TOHUMAJI, CaM UI'PaJl C JINCTa [TPOU3BEJICHIUST
KJIACCUKOB, IIPEKPACHO 3HAJ MCTOPHUIO U JIUTEPATYPY.

O.A. Jlamprxkenckasi, 3ametus, 9ro xku3db B.J. CmupHoBa jana
HaM [IpUMeEp, JOCTONHBIN BOCXUINEHUS W TOIPAXKAHWS, OCTAHOBIIACH
Ha OJHOI €ro XapakTepHON YepTre — CAMOOTBEPKEHHON TOMOIIM OKPY-
JKAIOMIAM JIFOJSAM, Cy/Ab0a KOTOPBIX €ro BCErja IIyOOKO BOJIHOBAJIA.
DTO KacajoCh U ero YIeHUKOB, YUCJIO KOTOPBIX HEJIb3s HA3BATH JAXKe
npubamsuTeapH0: “OdunuaibHoe YUCI0 ACIHPAHTOB U JTOKTOPAHTOB
Baagnvupa BanoBuda B JII0OOM CiIydae HEM3MEPUMO MEHBIIE YHCJIa
JIFOJIEll, KOTOPBIE IOJIb30BAJIACH €0 KOHCYJIBTAIlUsIMU, COBETaMU, €ro
OOIMPHBIMU 3HAHUSIMU U IIOHUMaHUEM Ba’KHOCTHU TOI'O WJIA WHOTO Ha-
paBJIeHusT .

Yen-koppecnongenT Axajemun Hayk JI.K. ®@asees, cam mpe-
KPACHBIN [MUAHUCT, BCHOMUHAJ O My3bIKaJbHbIX Beuepax y B.J. Cvup-
HOBa, HA KOTOPOM OHM B YeThbIpe PyKH uUrpasu berxoBeHa.

Bocniomuaanusivu 0 B.J. CMupHOBe HOHEMINCH YJIEHBI-KOPPEC-
nonieHThl Akaemun nayk Ykpawnnasl A.H. Boroso6os u B.H. Kormis-
k0B, ipodeccopa B.M. Babu4, B.C. Bymapipes, E.C. ITasmos, C.B. Bas-
smangep, B.A. Samramwrep, I.II. Marsuesckas, C.I'. Muxjun, I".1. ITer-
pamtens, H.H. Tlonsaxos, H.A. Canoros, JI.A. Xandwun, A.II. FOmke-
Bud, B.4. dxyboBud, qpy3bs U poaHbIe.

Cocrasurenu kauru [.I1. Marsuesckas nu E.II. Oxwurosa Brimrodn-
s B Hee crucok TpynoB B.U. CymupHOBa 1 paboT, OCBAIIEHHBIX MY,
OCHOBHBIE JIATHI €70 KU3HUA U JIeATETHHOCTH

Ws-3a HuaToxkHO Masioro twpaka Kamra o B.M. CumuprOBe OKa-
3aJ1ach MPAKTUIeCKU HeIocTyIHOM unraresio. Ceityac Bemercs: pabora
HaJ[ HOBBIM, JIOTIOJIHEHHBIM M3/IaHUEM, B KOTOPOM OYJIyT HCIIOJIb30BAHbI
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MaTepHUaJIbl, TOSBUBIITHECS 34 ITOCEIHUE ECATh JIeT. B ero moaroroske
yaactByer Hayuno-uccienoBaTebCKuil MHCTUTYT MAaTEMATHKU U Me-
xanuku CasHkT-Ilerepbyprckoro yHusepcurera, ¢ 1988 rojga Hocsamuit
ums B.M. CymupHoBa.

Bubaunorpaduyeckuii crmcok

1. Baagumup Usanosua Cvupros / Ots. pen. O.A. JlagpikeHckast.
CII6.: Hayka, 1994. 288 c.

2. Cmupnos B.U. Kypc Boiciieit matemaruku. M., 1957. T. 1-5.

A peBHeiinit taMaATHUK MaTeMaTUdecKoii KyJbTypbl IpeBHeii
Pycu 2-ii mosoBuHbl X BeKa

P.A. Cumonos

B 1998 r. Bo Bpems apxeosiorudeckux packonok B Hosropoge (pyko-
BosuTenb akaj. B.JI. fIuun) Gbuia oOHApy KeHA IepeBsiHHAS CUETHAsI
6upka, narupyemas 2-it nmoa. X B. (me mozxke 950-990 rr.). Ona comep-
KAT KHSZKECKYH0 ambiiemy dponosika CsrocsiaBuya, YbM YNHOBHUKI
pacmopsKaauch B ropojie B 977-980 rr., mo3aToMy BpeMs MOABIIEHUS Ta-
MSITHUKA MOXKET OBITh CYZKEHO JI0 YKa3aHHBIX TOJI0B. PaccmarpuBaemast
OUpKa SIBJISETCS CBOCOOPA3HBIM MaTeMaThdecKuM jokymeHToMm. O ee
CYETHOM HA3HAYEHHUN CBUJIETEJILCTBYIOT CleJIaHHbIe Ha Hell 80 3apyOokK:
45 na opHoit cropone (¢ pazmerkoii Ha rpymmbst 10 10+ 10+ 5+ 10410
3apybok) u 35 — Ha Apyroii (6e3 pas/esieHus HA TPYIIIbI).

Ha 6umpke Tak»Ke mmeeTcss cBOEOOpa3HBI 3HAK B BUIE JBYX Tpe-
YTOJILHUKOB, COEJIMHEHHBIX BepInHamu, Harojobue “Ganruka’ (cM.
puc.). P.K. Kosanessim (Yausepcurer Munnecors:, CIITA) 610 BbI-
JIBUHYTO TPEJIITIOJIOKEHNE O er0 IHCJIOBOM XapaKkTepe. SHAK MOT MOJTy-
YUTHCA B pe3yJsbrare cOmMKeHust ([0 CONPUKOCHOBEHUS) JABYX I'pede-
cKuX “mesbT’, KaxKasd n3 KOTOPBIX 0003HAYAJIA IeTBEPKY, a4 BMECTE —
BocbMepKy (4+4 = 8), nepenasapuiyio 8 necarkos, T.e. 80. P.K. Kosa-
JieB 00 9TOM IHUIIET Tak: “...3HaK MPEJCTaBJsIeT CODOI JBa TPEYTOJIb-
HUKA, COEJMHEHHBIX [IEPIIEHIUKYJISIDHO APYT K APYTY B OJHOM U3 TPEX
YIJIOB KaxKJ10oro. BecbMa BEpOSITHO, 9TO 9TH TPEYTOJHHUKHU SIBJISTFOTCSI
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JBYMSsI COEJIMHEHHBIME TpevdecknmMu Oyksamu A (1o ecth “mesbra’) [1.

C.37..

MO0 OO I e 0 a0 b gue

Cuernas 6upka 2-it mososuabr X B. (Hosropom, Tpowunkwuit packor)

B ciyuae npaBuiIbHOCTH TAKOTO OTOXKIECTBIIEHUST CIELYET YIUThI-
BaTb, YTO IIPEJICTABJIEHHAS] HA OUPKE JIPEBHEPYCCKAsT TPAJUIUST HC-
MTOJIL30BAaHNU I'PEUECKOi “OyKBeHHOMN 1TudPhI’ 4 B BUIE “I€IbTHI TOJIK-
Ha OBITh OYEHb CTAPOil, YTOOBI IPEBPATUTHCS B CHENUMUIECKHIL, CBO-
€ro poja OpPHAMEHTAJbHBIN 3HAK B Buje “OaHTUKA’, nudpoBOe IPO-
HUCXOXKJIEHNE KOTOPOTO JIWINb yrajbiBaeTcsa. JloKa3aTeabCTBOM MpeJi-
MECTBYIOMIET0, JOCTATOYHO OTJIAJEHHOIO CUeTa Y CJAABSIH YIBOCHHBIMU
COPOKAMU MOTYT CJIyKUTh BocrponsBoaumbie P.K. Kosajesbim ciioBa
Koncranruna Barpsinopoamoro, ckazanubie B X B., HO OTHOCSIIIIAECS K
cobbrtusim cepenunbl [X B.: “B 6rmarogapHocTh 3a 9ty yeayry Muxans
Bopuc (Goarapceknit kuszp — P.C.) nam um (cepbam — P.C.) Gospime
JIapbl, ¥ OHU B3aMeH JIAJI eMy B KadecTBe MOJIapKa JIBYX paboB, JBYX
COKOJIOB, JBYX cobak u 80 mKyp mexa...” [2. C. 143].

P.K. KoBaJieB cripaBe/IJInBO BUIUT B 9TUX CJIOBAX OTPaKEHUE I1ap-
HOI'O CYUeTa y CJIABSH 33 BEK-TIOJTOpPA JIO CUYETHOW OMPKH C TaMroit
(3makom coberBennocTu) kKH. Spomnoska Cearociasuua. Ilo ykazan-
HOMYy moBoxy oH murretT: “Tak Kak Bce momapku, mpucjaanubie Muxan-
nom Bopucom cepbam, ObLIM TAPHBIMEA, CTAHOBUTCS OYEBUIHBIM, UTO
yKa3aHHbIE [IPU HEPETUCIEHUN JJAPOB BOCEMBIECT MIKYPOK IIPEJICTAB-
Jisti co0Ol HU 9TO MHOE, KaK J[BA COPOUKA. ITO CBUIACTEIHCTBO O Me-
XOBBIX MIKYPKaX, 00Iee KOJIMIECTBO KOTOPBIX KPATHO COPOKA, HOYTH
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HA JIBECTH JIET [IPEJBAPSIET JPEBHEPYCCKUE JINTEPATYPHBbIE NCTOYHUKH,
B KOTOPBIX HEIOCPEICTBEHHO yIIoMuHaeTcsi copodok’ [1. C. 44].

Buepssie c10B0 “copouok” mosiBiisiercst B bepectsinoit rpamote Ne 910
pyb6exa XI-XII BB. [3. C. 9-10, 4. C. 58-59]. P.K. Kosases obocuo-
BBIBAET, YTO TAK HAa3BbIBaJICH HA Pycu craHIapTHBIN 9TAJIOH yIAKOBKHI
MexoB B ¢Bsi3ku 1o 40 mryx [4. C. 57-71].

Copo4dok Mor (pyHKIIMOHMPOBATH B KadeCTBe JIEHE’KHOTO IKBUBA-
JIEHTA U CJIY?KUTH (DOPMOIl KalmTaia B KPeIUTHBIX Oreparusx. Takast
cdepa mpuMeHeHHsI COPOYKA MOITBEPXK/IAETCA TEKCTOM OepeCcTsiHBIX
rpaMoT U HAXOAKAMHU HECKOJIBKUX KPEIUTHBIX OMPOK-COPOYKOB, IaTH-
pytomuxcst 2-# gers. XI-2-it wers. XII BB. [5. C. 28-35]. Kpeaurusbie
OUPKU-COPOYKH, YCJIOBHO TOBOPSI, OBLIN CBOCOOPA3HBIMHE JI€PEBSHHBIMU
JenbraMu. Brerrie oHM HAIOMUHAIN HEOOJIBIIIE YKe3JIbI C 3apyOKaMu,
IEPBOHAYAIHLHO KPYTJIbIE B CEYCHUH, HO 3aTEM PACKAIbIBAEMbBIE BIIOJIb
HA J[Be 4acTH [0 3apyOKaM (OHA 9acTh HAXOAWIACH Y KDPEJUTOpa, a
Jpyras — y JOJ2KHUKA). B omindume oT KpeJuTHBIX GUPOK-COPOYKOB,
HA3HAYEHNE CUETHBIX OUPOK-COPOYKOB, KOTOPbIE HE PACKAJIBIBAJINCH
BJIOJIb HA JBe 9acTh (K MX YMCILy HPUHAJJIEXKAT JPEBHEPYCCKAs CUeT-
Has Oupka 2-it mos. X B. ¢ “OanTukoM’ u Tamroi kH. fpomnosika Cs-
TOCJIABUYA), HE SBJISIETCS SICHBIM.

Kpome 3apy6ok, BbIpayKaiomux eJuHUIbl (IITy9HOE KOJHMYECTBO
IIKYPOK ), HA HEKOTOPBIX OUPKAX BCTPEYAIOTCS JEIEHNUsI, IePe IAtoIIue
YUCTIa, CIISIYIONIEro pa3psja — JAeCATKOB. Tak, Ha KpeJauTHON OGupke-
copouke 2-it most. XII B. ¢ oTstomamHbIM KOHITOM, Haiijennoit na Tpo-
nnkoMm packorne Hosropoma B 1992 1., comepxkurca 30 3apybok. Ha
MPOTHUBOITOJIOXKHOI ee cTopoHe yKazanbl erie 4 3apyoku. Ilo mHeHUIo
P.K. KoBasieBa, MOYKHO ¢ YBEPEHHOCTBIO MIPEIIIOIAraTh, ITO OHH “ObLIN
BBIPE3aHbI JIJIsI TOTO, YTOOBI YKA3aTh KOJIUIECTBO JIECATKOB, 0003HATEH-
ubix Ha Gupke” [5. C. 32|. 3naunr, mepBoHavIaJLHO 3Ta OHpKa MOLJIA
couepxkarb 40 nesennii, paseJeHHbIX HA 4 TPYIIbL (JecaTKu), 9To
Y/IOCTOBEPSJIOCH HA IPOTUBOIOJIOZKHON CTOPOHE YETHIPbMS OT/IEIbHBI-
MU HACEYKAMU.

Uraxk, oueBUHO, 3/1eCh OBLIO 3AIMCAHO 3aPYOKAMU-EIMHATIAMI THC-
J10 40 (BHOCIEICTBUN YacTh OUPKU € TOCJIEIHUM JECATKOM ObLIa yTpa-
YeHa); Ha 000pOTEe COXPAHWIACH IPOYOJUPOBAHHAS 3AIMCH TOIO K
quciia 40 9eThIpbMs 3apyOKaMU-IeCATKAME. Y KA3aHHAA PEKOHCTPYK-
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1Ml [IOITBEPXKIAETCsT AHAJIOIUIHOM (COXPAHUBINENCSI TIOJHOCTBIO) IHC-
JIOBOI 3aIMChIO Ha cueTHO bupke 1-it moJt. XI B. n3 Pocrosa Benmukoro.
31ech Ha OIHON CTOPOHE HACUUTHLIBACTCS UETHIPE MECATKA 3apyOOK-
enuuul (Toudee 39), a HA OPOTHBOIIOJIOXKHOM CTOPOHE yKa3aHbI €Ile
veThipe, Bhipaxkatomme 4 necarka [5. C. 31, 6. C. 139-140].

Ob6cyxkmaemast TpauIus JyOJUPOBAHUST YUCEJI BOCXOJIUT K CUET-
Holt Gupke 2-if nos. X B. IlepBoHauanbHO OHa (Tpajuims) GblLIa
HECKOJIBKO mHO#: dnciio 40 maybimpoBasioch He 3apyOKaMu-JIecsiTKaMu,
a BBIPAzKaJIoCh rpedeckoil “6yksennoii nudpoii” 4 (“mesnbra’). Ilockosn-
Ky Ha pacCMaTpUBaeMOil OMPKe 3aIMCAHO 3apyOKaAMU-€IMHAIIAMU THC-
J10 80, TO ecTh BaXK b1 40, TO OHO OBLIIO IPOTYOJTUPOBAHO ABYMS “T€Th-
Tamu”. Ilo muaenuio P.K. Kosasesa, “Ha 9T0it 6upKe, 04eBHIHO, 0O03HA-
YEHBI JIBE CBA3KU 110 COPOK MEXOBBIX NIKYPOK (HJIM BOCEMb JECATKOB
HIKYPOK ), Mbl MOYKEM I0JIAraTh, YTO ITU JBA TPEYIOJbHUKA ObLIN Ha-
HECEeHbI Ha OWPKY JJIsT TOTrO, 9TOOBI 3adUKCHPOBATEH O0IIee KOJIMTe-
CTBO JIECSITKOB INKYPOK, IOJCYATAHHBIX Ha Ompke. IHBIMEU ciioBamu,
KOI'J[a HACUUTHIBAJICS TIOJIHBIN COPOYOK, Ha ODUPKE BBIPE3AJId TPEYIOJIhb-
HUK WA JIeJIBTY, 9TOOBI 0003HAYNUTH, UTO 9Ta OMPKA CONEPIKUT TaKOi
[OJIHBIH COPOUOK (JaHHas GMPKa COEPKAJIa, COOTBETCTBEHHO, JIBa CO-
pouka)” [1. C. 38].

Takoe 06bsicHEHNE, OIEBUIHO BEPHOE TI0 CYIIECTBY, HE PACKPHIBAET
OJIHOI'O BaKHOI'0 OOCTOSATEILCTBA: 3a4eM CJIeJIaBIIEMY JHCJIOBYIO 3a-
much (3apy6KaMu) 4ejI0BeKy JyOaupoBaTh ee. BOIpoc HECKOIBKO IIPo-
SICHSIETCSI, €CJIM JIOIYCTUTh, 9TO IMePBOHAYAJIbHAS 3AIUCh HA CUYETHON
O6upKe MyOJMPOBAIACH JAPYTUM YETOBEKOM. 1OTa CTAHOBUTCS IIOHSIT-
HOIl Ompeje/leHnas “pasHOCTUIEBOCTD’ YHCIOBBIX 3aIACeli: TepBOHA-
qanbHOM U aybserHoit. [lepBoHadanbHble dncia 6€CXUTPOCTHBI U SIC-
Hbl. JIjIs1 X HaHECEeHUs JOCTATOYHO KAXKJIYIO MIKYPKY COPOYKA OTMe-
THUTD ITyTEeM 3apyOKM Ha JIEPEBsIHHOM majiouke. JLyOeTHbIe anciia cooT-
BETCTBYIOT ApyroMmy, 60jiee “mpoJBUHYTOMY YPOBHIO MATEMAaTHIECKON
[IO/IFOTOBKH.

DTOT ypOBEHB IIPEJIIOJIaraeT yMeHre 0000IaTh YUCI0BY0 HHGOP-
MaIlfio, CBOJISIIIEecs K ee BBIPAXKEHUI0 D0jiee KOMIIAKTHBIM 0OPa3oM.
JlpeBHEpYyCCKUE JIepeBsiHHbIE OUPKU JEMOHCTPUPYIOT HECKOJIBKO CITO-
cobOB 0000IIEHNsT YUCIOBON MHMOPMAIUH:

— nYymem UcCnoAb306aHUA 2peveckoli “Oyrxsennots yudpu” “deavma”
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(4) dan obosnaverus 4 decamros;

— nocpedecmeom “yxpynHerus” 3apybor-edunuy, do 3naverus de-
CAMKOB.

U3 sroro cieyer, 9T0 aBTOpaM NEepBOHAYAIBHBIX 3amuceil Ha Oup-
Kax 3apyOKaMU-eJIMHUIIAME U COCTABUTEJSIM YHUCJIOBBIX 3aIUCEN-1y0-
JIETOB MOTJIN OBITh CBOMCTBEHHBI pa3Hble (DYHKIMH, UHOH cTaryc (06-
IIECTBEHHOE [IOJIOYKEHNE) 1 00pa30BaTesbHBIN ypOBeHb. BeposiTHee Bee-
1o, YnCjIa 3apyOKaMU-€INHUTIAMY 3AIICHIBAIN JTOOBITYNKYI MEXOB, IIPO-
cTeie HeoOpazoBaHHbIE Jioau. JlyOsleTHBIE YNCIOBBIE 3AIMCH MOTJIH
OCTABUTH JIOJIU C TIOJIOYKEHUEM I10 CPEJTHEBEKOBBIM MEPKaM.

[IpoBejieHHbI aHAN3, BO3MOXKHO, TOMOYKET BBIATH Ha DEIeHue
CJIOYKHOI 331a9¥ O HA3HAYEHUHN CUETHBIX OMPOK-COPOYKOB. MOXKHO BbI-
CKa3aTb B Ka9eCTBe IIPe/IBAPUTEIILHOM cieylontyio rutoredy. Ha cuer-
HBIX OUPKAX-COPOYKAX OCTABJISIINA JTyOJIeTHBIE 3AIUCH JIIOJU, KOTOPBIX
MOYKHO YCJIOBHO Ha3bIBATDH “‘TMpHUEeMIMUKaMI’ MexX0oB. Mexa JT00bIBaINCh
U 3aTeM [IOCTABJISUINCH (B KaYeCTBe MOIIJIMHBL UM TOBAPa HA IPOJIAXKY
U Tp.) JIHOJBbME, KOTOPBIX TAKKe YCJIOBHO MOYKHO MMEHOBATH “OXOTHU-
Kamu’.

[To-Bumumomy, cuerHasi OGUPKa-COPOUOK ObLIA CBOCOOPA3HON KBU-
TaHIuell, Ha KOTOPOl “mpmeMImuK’ OoTMedas (PAKT HOCTYILIEHUS II0-
MUUTHHBL, TOBApa. JTHUM, KCTATH, MOKET O0bICHIATHLCS HECOBIIAJEHNE HA
6upke u3 Pocrosa Besnmkoro umcen “oxornuka” (39) u “npuemmuka’
(4 mecsitka). YKa3aHHOE PACXOXK/IEHHE B YUCJIAX MOIJIO OBITh O0YCIOB-
JIEHO TeM, 4YTO “IpueMInuK’ cauTaj MKypKH, a He 3apyoku. [Ipumss
ot oxoTHuKa 40 MKYypOK, OH ¢esiaa 00 3TOM OTMETKY Ha OUpKe, KOTO-
pPYIO OTJIaJI OXOTHUKY. JlJIst ToCsIeiHero oHa, CIIy»Kuja yI0CTOBEPEHIEM
00 yIuiaTe MONIJINHBI WJIN CBUJIETEJBCTBOM CJIA9U MeXa TOPTOBILY JIJIst
npogaxu. [1o jloruke TaKOro TOJIKOBaHMSI, CIETHBIX OMPOK Ha COPOUIOK
JIOJIZKHO OBITH JIBE: BTOpasi OCTABAJIACH y “IPUEMINUKA”’, YI0CTOBEPSIs
dakT moCTyILIeHUSI IMKYPOK OT “OXOTHHUKA .

Hamnauwe naByx GUpPOK KOCBEHHO IOJITBEDPKIACTCS CYIIECTBOBAHMU-
eM Ha 3alajie TepMuHa zimmer/timber, BbIpazkaBiero “y3akKOHEHHOE
KOJINYECTBO MEXOB B COPOK MEXOBBIX IIKYPOK, YITAKOBAHHBIX MEXKILY
JABYMsI JiepeBsiHHbIMU jockaMu” [7]. “Hockamu” Ha Pycu ¢ Kuesckoro
nepuojia 1o Hadana XVI B. o6brano HaseiBaiau 6upku [8. C. 38]. Ilo
muennio P.K. KoBasesa, crocob ymakoBKu MEXOBBIX IMKYPOK COPOY-
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KaMy MOIJIM yBujeTh B HOBropoje BapsizKCKue JIPY>KUHHUKH, depe3
KOTOPBIX OH pacIpocrpaHuiics Ha 3amaj, jocturays kK 1150 r. [lor-
nangun [4. C. 61].

Kak gymaer P.K. KoBases, “unozemubie KyTIIbl MOTJIA CIIPAIITUBATD
Yy PYCCKHX TIPO “IOCKY” TOTO WM WHOTO MeXa, HA3bIBasd UX MEXKJIYy CO-
6oit “timber” u mMmes Ipu 3TOM B BULy MMEHHO COPOYOK MEXOB — MHBIMU
CJIOBAMU, MEXOBOI COPOYOK CTaJI JIjIsi HUX TIOHSITUEM, CHHOHUMIIHBIM
PYCCKOIi JIEpEBSIHHO CYETHO OUPKE, MCIIOIb30BABIIENCS JJIsl TOCTe-
Ta COPOKA MEXOBBIX IIKYPOK, M TAaKUM 00pa3om cJioBo “timber”, o3ua-
qaBiiee “aepeBo”’; MPUOOPESIO TOTMOTHUTETLHBIN CMBICT U CTAJIO 0003HA~
YaTh TaK>Ke JIEPEBAHHbIE ONPKH, C IIOMOIIBI0 KOTOPBIX HACUUTHIBAJINCH
copoukn” [1. C. 55].

OrHOCUTEIBHO CJIOB 00 YIIAKOBKE MEXOB MEXKJy JBYMS JOCKAMU
P.K. KoBasieB 3ameqaer: “XoTsi B HOBOE BpeMsl MeXa YIIAKOBBIBAJINCH,
CKOpee BCEero, MMEHHO TaKUM O0Pa30M — MEXK/y IBYMs JI€PEBAHHDI-
MU JIOCKAMU, — MBI HE PACIIOJIaraeM CBUJETEIbCTBAMHI O TOM, YTO TaK
ObLI0 U B bOJIee paHHUE BpeMeHa. KpoMe Toro, 9To HU B OJHOM HCTOY-
HUKE He COODIAeTCsi O TOM, UTO B CPEJHIe BeKa JIOCKU CJIYKUJIU JIJIst
VIAKOBKU MEXOB, MPEICTAB/ISETCSI COBEPIIEHHO HEBEPOSITHBIM, ITOOBI
KYyHIIbl TPAHCIIOPTUPOBAJIA MeXa B TAKOU TAXKeJI0i U IrPOMO3IKOI yIa-
KOBKe — OCOOEHHO Ha PAHHUX CTAJUSX PA3BUTHS TOPTOBJIU MEXaMH B
Boctoumnoit EBporie, To ecTb B TO BpeMsi, KOT/Ia MeXa HAYAJIN CINTATH
10 COPOK INTYK, ¥ UMEHHO Ha TOIl TEPPUTOPHUH, TJIe ITa eIUHUIA CTAJIA
craHnapTHOM Jyist cdera nymauss’’ [1. C. 51].

Aprymentuposanubiii anaaun3 P.K. Koajnesa o Tom, 9ro 3amaino-
eBporeiickoe zimmer /timber — “nepeBo” — o3HavaeT JEpeBSIHHYIO GUD-
Ky, JaeT BO3MOXKHOCTH CJIOBa O JIBYX “mocKax’ MpuU TPAHCIOPTUPOBKE
MEXOB TOJIKOBATh B CMBICJIE JBYX OUPOK (I10-IpEeBHEPYCCKH “I0COK”),
MPWJIAraBIUXCs K YIAKOBKE IMKYPOK B copouku. Ha ocHOBe mpesio-
2KEHHOT'O TOJIKOBAHUSI MOXKHO JIONOJIHATH U YTOYHUTH IIPOIECC CIIATN-
npuema mynrHuHbL. CllaBast MyIIHUHY, “OXOTHUK MPEbBIISI JIBE Jie-
peBsiHHBbIE OUPKM, HA KOTOPBHIX 3apyOKaMU yKa3bIBAJIOCH OIMHAKOBOE
KOJTMYeCTBO MMKYPoK. “IlpueMimuk” Ha HUX AeIa]l OTMETKY O YHUCTe
NpUHATHIX MKYypoK. OJiHa OupKa ocraBajach y “IpueMiuka’; a BTO-
past mepeaBaJiach “OXOTHUKY .

Takoe obbsicuenue nenaer Oosiee “TOKYyMEHTHPOBAHHBIM cOOD MO-
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nutuHa B HoBropojie, Koropsrit 00pest peabHBI 00JIUK OJ1aroaapsi oOHa-
PY?KEeHUIO JIepeBsIHHBIX MunHAPOB X-XI1 BB., HCTOJIKOBAHHBIX aKaJie-
vukom B.JI. damabiv B KagecTBe creruduaecknx “3aMKOB”’, KOTOPBIMEI
‘zanmpasnnch’ Wi “IIOMOMPOBAINCE MEIIKHU C IEHHOCTSIMUA, TIPEUMY-
MECTBEHHO IIyIITHUHON, coOmpaeMoil B Buje norumabl. Ha orienbHbix
JIEPEBSIHHBIX ITUJINHIPAX UMEJIUCh HAJIINCA KUPUJLIUIENR O CTOMMOCTH
IleHHOCTell B Merkax u sMOiembl KHsi3edd [9, 10].

JlepeBsiHHBIN TMJIMHIP-3aMOK ¢ Tamroit K. fponoska CesrTociia-
BUYa 1 Oupka 2-i mos. X B. ¢ 9MOJIEMOI TOTO Ke KHsi3s ObLIN HaliIeHbI
B OTHOCHUTEJIHHON st cpenneBekoBoro HoBropoma 6im3octu npyr or
Jpyra, Ha paccrogaun okoso 24 merpos [4. C. 60]. MoxHo mpemo-
JIOXKWUTD, UTO IPHU cOOpe BUP KHSI?KECKUE YMHOBHUKY JIOKYMEHTHPOBA-
JI TIPOIIECC CBOe#l pabOoThI, UCIOJIb3Ysl IePEBSHHBbIE 3aMKU W OUPKH.
CToumMOCTh IEHHOCTEH B MeIKe, OTMEYCHHYIO HA 3aMKe, MOXKHO ObI-
JIO TIPOBEPUTDH, CYMMHUPYsi OOOOIIEHHbIE TAaHHBIE O KOJIMIECTBE IITKYPOK
Ha OMpKax, HO-BUINMOMY, HAXO/IUBIIUXCA B TOM 2Ke MeIKe. 1oraa 1mo-
HSITHO, [I0YEMY JI€PEBSIHHBIE 3aMOK M OMPKa OJIHOTO M TOT'O K€ KHS3sI
HaXOJIWJINCh B JIOCSITAEMOI OJIM30CTH.

Paccmorpennasi rumoresa mo3BOJISIET HECKOJBKO MPOJABUHYTHCS B
BOIIPOCE O IIPOUCXOXKIEHNU CHMBOJIA THIA “OaHTHKA’ HA IPEBHEPYC-
CKOI cueTHOit 6mpke 2-if moJ. X B. KaK YABOEHHOTO T'PEUYECKOTO IHd-
posoro 3Haka “menbra’. [lomobuble “OyKBeHHBIE ITUPPHI’ T'PEIECKOTO
00JIMKa JI0 CUX I[OP He OBbLIM U3BECTHBI B IMMCbMEHHOI npakTuke Py-
cu. Tpajunust 9UCIOBBIX OTMETOK ¢ ‘“enbroil” (4) Morsia GbITH CBsi-
3aHa ¢ 0POPMIIEHHEM TOCTYILIEHUS PYCCKUX MEXOB, YCJIOBHO TOBODS,
“npueminukomM’-rpekoM. O Haguuuu Ha Teppuropuu camoii Pycu (nin
K Heil IPUMBIKAIOIIEil ) IPAKTUKY BEJEHHs TOPIOBO-X03sHCTBEHHBIX J10-
KYMEHTAIMKN Ha OCHOBE I'PevecKux “OyKBEHHBIX (P’ IOBOPST COXPa-
HUBIIMECS OT X B. TAK Ha3bIBaeMble “OyXraJirepckue’ 3aIuch 10 pas3-
rpadJIeHHO CeTKe Ha IVIMHAHBIX cocydax u3 Tmyrapakanu u Capkesa-
Beutoit Bexku. DTHUYECKasT TPUHATIEXKHOCTH COCTABATEJEH YKA3AHHBIX
TekcTOB He ycraHosisena [11. C. 57].

Tpagunusa “nenbThl’ Ha CUYETHBHIX OMPKaX MOTJIA BO3HUKHYTH HE
00s13aTeIbHO HA Teppuropun Pycu. DTO 3HAYUT, 4TO OHA (IpPAKTH-
Ka “nesibThl’) MorIa OBITh CBS3aHA U C IPEYECKO-KYJIBTYDHBIMA (eC/IH
MOXKHO TaK CKa3aTbh) 3apyOeKHBIMU KOHTAKTAMHU, HAIPUMED, B IIPO-
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necce TOproeim pycckux Juogeil (¢ Busanrueit, Kpbivom, Xasapueii,
na Bajikanax u np.) mexamu, BeiLiaT Pychio HonuvH (JaHu) uiu BOeH-
HBIX KOHTPUOYIIUN COCEIsIM, UMEBIINM MUCbMEHHYI0 IPEUECKYIO KYJIb-
TYDY.

Cuernast 6upka 2-if mo0BUHBI X B. ¢ TaMroil KHs3s fporoska
CasiTOCIABIYA SIBJISIETCS] YHUKAJBHBIM MATEMATHIECKUM JJOKYMEHTOM,
OTPaXKaroIIMM IIyTh ITPOHUKHOBEHUsI I'PEKO-BU3aHTUNCKUX “OYKBEHHBIX
nudp”’ Ha Pych. Anpuopu npeicTaBiisjioch, 9TO 3TOT My Th ObLT CBA3aH
C TOPTOBBIMH WJIM TIOJIUTUIECKAMU KOHTaKTaMu Pycu ¢ rpedecknM mMu-
POM, BKJIIOYAs CTPAHBI, UCHBITABIINE IPEYECKOE KYJIHTYPHOE BJIASTHUE
[12].

Tenepsr Hayka pacroJiaraeT MCTOYHUKOM, MMOKA3BIBAIOIIUM DPEaJib-
HOE OCYIIECTBJIEHNE TaKoW cBsizu. lIpumuem Tpajuimss COOTBETCTBYIO-
X KOHTAKTOB MOYKET YXOIWTb B JONUCHMEHHBIH TEPUOJ] UCTOPUU
Pycu, To ectp 10 Kupmiuio-medOIUEBCKOrO ITAIA CJIABSIHCKON ITHCh-
MerHOCTH. CaMa BO3MOXKHOCTH UCIOJIB30BAHUS IHMP JI0 PACIPOCTPa-
HEHUsl, TAK CKa3aTh, (POHETUIECKON MICbMEHHOCTH, IIPUCIIOCOOIEHHO
K s3BIKYy JIAHHOTO Hapoja, He orpunaercs B Hayke [13. C. T74]. Bo-
Jiee TOTO, KOCBEHHbIE JAHHBIE TPUBOIMIA K HEOJHOKPATHBIM IOIBIT-
KaM TAKOI'0 YTBEPKIEHUsI OTHOCUTEJILHO KyabTypbl Ipesueit Pycu [14.
C. 31-36, 15. C. 58]. OmHako TONBKO cefIac MOsSBUIOCH HEOOXOIMMOe
UCTOYHUKOBOE OCHOBAHUE JIJIsI TAKOIO CyKIIEHMUSI.

Cuernast bupka 2-it moji. X B. ¢ a3Mbsemoit kH. fpomnosika CesiTo-
CJIABUYA SIBJISIETCS JIPEBHEMINNM PYCCKAM MaTEMaTUIeCKUM JOKYMEH-
TOM, XapaKTepU3yIOIuM pa3BuTHe 3HaHuit o yncse Ha Pycu. [lomumo
KHS2KECKO# 9MOJIEMbI HA PACCMATPUBAEMOM JPEBHEMIIIIEM PYCCKOM Ia-
MATHUKE TIPEJICTABJICH HE COBCEM TOHATHBIN CUMBOJI B Bue “OaHTUKA .
Haub6osiee apxamunbivm Ha Pycu 6bLIO BbIparkeHue 4mcesi 3apyOKaMu-
€JIMHUTIAMU: CKOJIBKO 3apyDOK — CTOJIBKO EJIVHWIL COJEPXKAJIO YHC-
J10. B yCiioBrsiX BOGHHO-TIOJINTUYECKUX U TOBAPHO-IEHEXKHBIX OTHOIIIE-
HUi, TTO-BUANMOMY, Ha Pycn MO3HAKOMWIUCH C TPEKO-BU3aHTHIACKOMN
HyMepaleil, 9T0 MOXKeT OTpakaTh paccMaTpuBaeMblil “6antuk”. OH
MOTI' BOBHUKHYTH KaK PE3YJIbTAT UCIIOJIb30BaHUsI CABOEHHON IPeYECKOil
“oykeennoit udper’ 4 B popme “nesibTer’ st obo3HadeHust gucia 0.
DT0 3HAKOMCTBO C TPEYECKUM UUCIOBBIM ODO3HATEHUEM, [TOJLY AUBIITHM
na Pycu cuMmBosimaeckoe BeIparkeHnne, MOTJIO IIPOU30UTH €IIle JI0 CO3/a~
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13. Bepmuan /I. Hayka B ucropun obmecta. M., 1956.

14. Cumonos P.A. O HEKOTOPBIX OCODEHHOCTSIX HyMepalyu, yrIoTpes-
asiBIIelicst B Kupuumie / / VICTOYHWKOBeIeHNe U HCTOPHSI PYCCKOTO
a3bika. M, 1964.

15. 2Konobos O.®. Beuio qu B pesneit Pycu jpeBstudHoe cuwnciie-
uue? // Ipesnsist Pycs. Bonpocsr meuesuctuku. M., 2002. Ne 3 (9).

HoBblii cnucok kajieHaAapHO-apudMeTUIeCKOro TPaKTaTra o
‘“IIoHOBJIEHUsIX’ ¢ ApeBHepYyccKoil yacThio 1138 rosa

B.B. Muavxos, C.M. Hoaancxui, P.A. Cumonos

B 1995 r. 6bl1 BBeZieH B HaydHBIH 000POT CaMBIil JIDEBHUIT IIOCJIE
“Yuenus” Kupuka Hosroposma (1136 r.) npeBHepyccKuii KajeHIapHO-
apudMeTndecKuil (pparMeHT, UMEIIUii TOYHYI0 JaTy HAIMCAHUS —
1138 1., coxpanusmuiica B ciucke cepenunbl XV Beka [1]. Ilporwio go-
CTATOYHO BPEMEHU, YTOOBI BHOBb BEPHYTHCS K YKA3AHHOMY IIPOU3BE/IE-
HUIO U €ro oleHKe. /{0I0JIHUTEIbHBIM II0BOJIOM K STOMY SIBJISIETCS O0HA~
py?KeHue HOBOro ciucka Tpakrara. OH COIEPXKUTCS B JPEBHEPYCCKOM
cbopruke Koni@a XV-uadana XVI Be. (Poccuiickast rocysapcreentast
6ubauoreka, doux 594 (cobp. I'B. FOquna), Ne 2, nanee upu cebui-
kax FOmuHCK-2) cMemanHoro cocraBa, BKIIUYAOEM “31aTyio memns”,
“Xponorpad” ocoboit pemakium ¢ u3BaedeHuIMu u3 “Xponuku’ ['eop-
rust Amaproda, “EjummHcKoro jeronucia’ U JIp. IPOU3BeIeHNs.
Tpakrar 1138 r. B KOquHCK-2 BX0auT B II0J00PKY MaTE€pPUAJIOB Ka-
JICHIAPHOIO M aCTPOHOMHUYECKOro xapakrepa (Ju1. 289-6 — 297-6), ko-
Topas pas3buBaer “3maryio nens’ Ha nBe dactu. HaunHnaercs: moadopka
¢ sammcu ancen “nonopiennit’ [2. C. 167-168] n KaJeHAAPHBIX IHK-
JioB. IlomobubIe Yncia “ITOHOBJIEHUIT’ BCTPEIAIOTCS B BUJIE OTHEIBHBIX
crarell u B cocraie “cemurhicstaankoB” [3. C. 31|. Kanennapubie 1muk-
JIBI COJTHEYHOI'O M JIYHHOI'O “KpyroB”’, MHJIWKTa U BHUCOKOCA BIIEPBBIE
na Pycu mocrarouno nogpobuo xapakrepusyiores B “Yuenun’ Kupuka
1136 r. [4. C. 178-185]. Hasuee B oa0opKe CjiejlyeT U3BECTHBINA KaJjleH-
napubiil dparment 1362 1., comepzKanuil ONucanue MacXaJabHOU METO-
nuky “magtoro roga” [5]. Cromcox dparmenta 1362 r. 8 FOnuuCcK-2 oqus
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U3 JIPEBHEHINNX; CTapIlle ero, KaXKeTcsl, TOJIbKO TEKCT cepeiuHbl XV B.,
BoisiBjleHHBIH A.A. Pomanosoit [6].

3areM B OIOOPKE UIYT BOCXOAANINE K AHTHIHOCTH ACTPOHOMUIIE-
CKHUe CBEJIEHUs O pa3Mepax OObeKTOB COJTHEYIHON CHCTEMBI, ee yCTPOii-
CTBE W BPEMEHAX Iojd. 3aBepIaeT aCTPOHOMHUYECKYIO 9acTh 0OOCHO-
BaHue pasHuIbl B 11 jgHell MeXK Iy COJIHEYHBIM M JIyHHBIM rogamu. Ilo-
cJIe ITOrO CJIeJlyeT PacCMaTPUBAEMbIN KaJIEHIapHO-apU(pMEeTHIECK I
TPaKTaT C JpeBHepycckoil dacTbio 1138 1. Ero Tekct modrtm cosma-
IaeT C U3YyYeHHBIM paHee CIHMCKOM u3 PocCCHilcKoil HAIMOHAJIBHON
oubmorekn (CII6.), Kupmmno-Bemosepckoe cobpamme, Ne 10/1087,
Jut. 327-6 — 328-6 1] (manee npu cepuikax Kup-Beur).

Hossrit cincok TpakTaTra 1138 1. moiTBEpK 1a€T OCHOBHBIE BBIBO/IBI,
[MOJIyYE€HHBIE Ha, IIPEBIIYIIEM Talle UCCIIeIOBAHUS TEKCTA:

1. Ero cozmep:kanue GJIM3KO TUIIOJOMMYECKH (HO HE TEKCTYAJbHO) K
“Vaennio” Kupuka 1136 1.

2. CocraBurenb B 1138 1. MCIOJIB30Ba HECKOIHKO MHYIO, YeM Ku-
PUK, TPAKTOBKY BBIYHCJIEHMUIA.

3. B ocnoe mamsarauka 1138 r. JIe2KUT BU3AHTUNCKUN OPUTHHAJ
IX B.

4. Texcr 1138 r. Mmor OBITH OTKIMKOM Ha TpakTar Kupuka u cBue-
TEILCTBYET O JIeATEILHOCTH ‘ancyioobies”’ BHe “Kpykka’ Kupuka.

5. Yucsoble nanuble TekcTa 1138 1. mo crimcky Kup-Ben mecramu
HMCKaXKEHBI, 9TO, BO3MOXKHO, O0YCJIOBJIEHO “M3/IepyKKaMU’ ero KOIUpPO-
BaHUs B TeueHne Heckosbkux crosernii (¢ XII mo XV BB.).

Hasmaume Broporo cnucka Tpakrara 1138 r. ycuinBaer ybOexkieHue
B TOM, 9TO TEKCT IPUBJIEKAJ K cebe BHHMAHUE JPEBHEPYCCKUX yUe-
HBIX, BKJIIOYAJICA UMH B IIOJIOOPKHU KAJIEHIAPHOT'O U aCTPOHOMUYIECKOTO
cojiepzkanust, ocobenno ¢ XV B.

Nmerorcst 3aMeyaHnsi 9aCTHOIO XapaKTepa, BHI3BAHHBIE PA3HOUTE-
HUSIMU, 3aMEUEHHBIMU B CIIUCKAaX MPOU3BEIEHUs. 1AK, HOBBIA CIIMCOK
(FOauuck-2) umeer psg 6osiee ucnpaBHbix yuces, dem Kup-Bes, nog-
TBEPKIAIONIUX CAEeJIaHHbIE paHee apudMeTnIecKne PeKOHCTPYKIIUN:

1. B FOaunCK-2 ykazaHo, uTo “oT Amama 110 cero roja [mpormio jer|
166”! dro BepHO U MOATBEPK AAETCS pacueTaMu u “Yuennen” Kupuka.

1Yucna B Texcre 1138 1. 3amucanb IpeBHEPYCCKUME “OyKBeHHBIME i pamm’”.
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Opnako B cnucke Kup-Ben ykazanHoe 9rCII0 HCKaYKeHO U 9UTAETCST KAK
206 wim 216. ITo nanubiM apudmerndeckoit nposepku B [1], oHO GbLIO
3aMeHeHO0 Ha BepHoe 166. Tenephb 3Ta pEKOHCTPYKITHS OITBEPK TAETCS
TEKCTOM HOBOTO crmcka naMsitauka (FOqumek-2).

2. B IOaunck-2 ykazano, 4ro nebecuoro “4-ro (r.e. 84-ro — Asr.)
OOHOBJIEHUSI... U30MILJIO €CTh 6 JieT”. DTO MOITBEPKIACTCS PACIETAMI
g 6646/1138 r. Oxnako B ciucke Kup-Benr mecrepka orcyrerByer
(mpomyrena?). B [1] qucsio 6 661710 BOCCTAHOBIEHO Ha OCHOBE apudme-
THUYECKOI TPOBEPKHU. Ternepb yKa3aHHAasi PEKOHCTPYKIINS TTOATBEPIK A~
€TCsT TEKCTOM HOBOTO crmcKa namsTanka (FOmunck-2).

3. B FOunCK-2 roBopuTcst, 4TO “ecTh OOHaBJIeHHIT MOPIO OT Ajta-
Ma, J10 cero Jieta — 1107. D9To BepHO M MOATBEPIKIACTCS PACUETAMIU.
Opnaxo B Kup-Ben ykazannoe unciio nckaxkeno u dnraercs kax 109.
ITo manubiM apudmerndeckoil nposepku B [1], oHO ObLIO UCHPABIEHO
na Beproe 110. Temeps 3Ta PEKOHCTPYKITHS [TOATBEPKTAETCH TEKCTOM
HOBOTO crncka nmaMsTHuKa (FOmuHeK- 2).

4. B FOurck-2 rosopures: “ecth oT Amama jiet Bogam 95”. B Kup-
Ben nocne cios “or Amama’ ykasbiBaeTca KOHKpeTHbBI 6646/1138 r.,
JI0 KOTOPOTO BEJIMCH pacdeThl MUKJIOB “TMOHOBJIEHUsS BOA. 10 €CTh B
Kup-Besx B aTOM MecTe maercst To9HAs [1aTa HAINCAHUS TPAKTATA —
1138 r., a B FOquHCK-2 oHa nmpomnytieHa. [Ipuaem Bo dbparmente o “io-
HOBJIEHNN' 3eMJIM TOYHasl JaTupoBKa (6646/1138 r.) npusoauTest B 060-
ux crnuckax. Urax, 8 Kup-Ben nara 6646,/1138 . comepKuTcst 1BaK bl
(“nonoByienns’” 3emuam u BoJ), a B FOnuuck-2 onun pa3 (“nonosiexue”
BOJ).

5. B obouwx crmckax “moHOBIEHUsT BOJ, COAECPXKAT PACUETHI JIJIsT
6666/1158 r. (a me 1138 1.). OHH, MO-BUANMOMY, OBLIN CIETAHBI B 00-
meM Jist 060MX CIUCKOB TeKcTa (npororpade tpakrara 1138 r.7). Bo
BCSKOM CJIydae, OTHAJaeT CeJIAHHOEe paHee Ha OCHOBe crucka Kup-
Ben npeamonoxenne, aro “pacaerst myist 1158 1. ObLIM BHECEHBI B TEKCT
[O3/THEHATIINM IUTATEIeM, KOTOPBI IIPHHSI 3anuch JaThl 6646 (1138) .
3a 6666 (1158) r.” [1. C. 75].

B zakiiouenne OoTMETHM OJIHY HE PEIEHHYIO JI0 KOHIIA I1podJIe-
My, CBSI3aHHYIO C 3arojloBkoM Tekcra 1138 r. B oboux crmckax Tpak-
TaT WMeeT IPUMEPHO OfmHaKoBoe HaspaHume; “CJIOBO O MOCTaBJIEHBU
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u(e)6(e)cu u zemsis, mopsa’ u Boab” (FOmuuck-2). OTnajaer BbIcKa-
3aHHas paHee MBICJAb 00 ucnpasiennn nepenucankoM Kup-Besr nep-
BOHAYAJIBHBIX CJIOB ‘O IOHOBJIEHMN Ha HeBepHble “o mocTasieHun” (“o
[OCTaBJIEHbN), TAK KaK [OCJE/HAE CJIOBa UMEIOTCA B ODOMX CIIMCKAX.
ITockoabKy CMBICI 3aroJIOBKa CBsI3aH C IIPABUJIBHBIM IIEPEBOJIOM CJIOB
“o mocraiernn” (“0 MOCTABIEHBN”), TO CJEMYET YIAEIUTH ITOMY BOIIPO-
cy OOJIbIlle BHUMAHWUSI.

IlepBonava/bHO yKa3aHHBIE CJIOBA OBLIM MCTOJIKOBAHbLI KaK ‘0 BOC-
crafoBennn”’. B ¢Ba3m ¢ aTuM 11 HasBaHus TekcTa 1138 1. ObLT IpeI-
nozken nepeso;: “Ci10B0 0 BoccTanoBsienun [nopsiikal Heba u 3eMin u
MOps U BOJBI’. B TakoM ciiydae 3aroJIOBOK TOKA3bIBAET CTPEMJICHIE
CPeHEBEKOBOTO aBTOPa M3MEHUTh OTPAaYKEHHbI B HEM IOPSIJIOK CTU-
XHil Ha TOT, KOTOPBIi IpejcTaB/eH B BusanTuiickoii npeambyse (IX B.)
TpakTaTa U B JIPEBHEPYCCKOM ero rekcre 1138 r. (3emuis, HeGo, Mope,
Bozaa) [1. C. 69].

Cy1mecTByeT Tak»Ke Jpyras TPAKTOBKA 3ar0JIOBKA, MTPEJJIOXKEHHAS
C.M. Ionguckum: “Ham Kazkercss 6osiee opaBIaHHBIM IIEPEBOJ JIPEB-
HEPYCCKOI'O IOCTABJIEHI€ B HaIllleM KOHTEKCTe KaK “‘cocTosiHme”’; CO
CMBICJIOM, aHAJIOPMYHBIM JaTuHcKoMy status [2. C. 204]. Torga rekcr
1138 r. obperaer naspanue: “CJI0BO O COCTOSTHUYM HEDA M 3EMJIH, MOPSI
u [Beex| Box.

V KaxKJI0ro U3 BapHAHTOB 3ar0JIOBKA €CTh CBOH ILTIOCHI M MUHYCHI.
ITepssiit BapuanT (P.A. CuMoHOBA) OTBeYaeT Ha BOIPOC, IOYEMY B Ha-
3BAHMU CTUXHUU UMEIOT MOPI0K (He6o, 3eMJis, MOpe, BOJIA ), OTJIUYHbBII
OT TOT'0, KOTOPBIl UCIIOJL3YeTCsd B OCHOBHOM TeKCTe (3eMiis, HebO, MO-
pe, Boza). ITockonbky B “Yuenun” Kupuka 1136 r. u HazBanum rekcra
1138 r. mopsiJIOK CTUXUT COBIIAJIAET, TO CMBICI STOIO TPAKTATA MOXKET
ObITH B “HcrpaBieHun’ TOpsijKa cruxuii Kupuka Ha TOT, ¢ KOTOPBIM
cBazano ero (Tpakrara 1138 r.) comepxanue. OTcioa MOXKeT IPOUCTe-
KATbh HECJyYIalHOCTH €ro IMOsiBJIEHNs BCKOpe mocie “Yuenus’’ Kupuka
1136 r. u Toro daxra, YTO MEKIY CAMBIMU JIPEBHUMH JATHPOBAHHBI-
MU PYCCKAMH KaJIeHIapHO-apuMETHIECKIMU TEKCTAMU CYIIEeCTBYeT
TecHas cBaA3b. [Ipoussesenne 1138 1. MO0 O6BITH CBOCOOPA3HBIM OT-
KJINKOM Ha, TpakTaT Kupuka, a NpuBeJieHIE B €r0 3ar0JIOBKe MOPSIIKA

LT 299

1B FOxumck-2 B coBax “semitst’”, “mops” Ha MecTe “s” cronT 6yKBa “ToC MaJIbIit



Muibkos B.B., Ioxsuckuit C.M., CumonoB P.A. HoBbiii cimcok
KaJIeHJapHO-apH(PMETHIECKOI0 TPAKTATa O “IIOHOBJICHHUSIX” C JIPEBHEPYCCKOH
qacTeio 1138 rona 109

cruxuil, kKak B “Yuenun’ 1136 1., cBoero poja yKasaHueM Ha TPaKTaT
Kupuxa. [Ipu sT0M CiiejryeT yIuThIBaTD, 9TO MPAKTUIECKU HU B OJTHOM
TeKcTe ‘0 IoHOBJIeHUAX HeT Iopsijka cruxuii, kKak y Kupuka [1. C. 76],
3a HCKJIOYeHneM ojHoro, garuposanHoro XVII B. [7]. Bee ckazamnoe
OTHOCHUTCs K ILTIOCAM IIPEJJIOKEHHOT'O IIePeBO/a 3arojioBka. Ero Mu-
HYCBI COCTOSIT B PEJIKOCTU U TMPUOJIU3UTETHHOCTA UCXOTHOTO “‘CTaTh’ B
CMBICJIE “BO3CTATh” KaK OCHOBBI JIJIs IIEPEBOJIA CJIOBa “rocTapyenue’ [8.
C. 374].

Bropoit Bapuant nepesoga 3aronoska (C.M. Iousgnckoro) umeer
TLTIOCOM OGJTBITTYIO (PUTOIOTHIECKYTIO aIeKBATHOCTD, OCOOEHHO C yte-
TOM €BPOIIEHiCKON JIMHIBUCTUYECKON Tpajuinnu. OTpuiiareJbHONR CTO-
POHO#I TIepeBOJIa ABJIETCS €r0 HEHTPAIBHOCTH O OTHOMIEHUIO K BO3-
MoxkHOCTH cymecTBoBanus Ha Pycm B 30-x rr. XII B. xamemmapHO-
MaTeMaTUIeCKOro MHTEPEca, CBA3aHHOIO ¢ TBOpUuecTBOM Kupuka. 910
yCyry0JIsieTCs HEBO3MOXKHOCTHIO HA OCHOBE BTOPOI'O BADUAHTA 3aI0JI0B-
Ka 00bSICHUTD, IOYEMY JIAHHBIM B HEM IOPSIOK CTUXUN OTJINYIAETCS OT
M3JIaraeMoOro B TEKCTe, HO COBIAJIAeT ¢ KUPUKOBCKUM. JlasbHeiime
WCCJIEe/IOBAHUSI, BO3SMOYKHO, PEIIaT yKa3aHHYIO IPOOJIEMY IIepeBoa Ha-
3BaHUs KaJIeHIapHO-apudMeTnIecKoro tekcra 1138 r.

MozkHo HaIEATbCs, YTO BKJIIOYEHWE B HAYJIHBIE 000POT HOBOTO
crucka (FOumck-2) tpakrara 1138 1. HECKOJIBKO HPOSICHSET €0 HCTO-
PUIO U HEKOTOPBIE CTOPOHBI KaJleHIAPHO-apPUMPMETHIECKONH KYJIbTYPbI
Pycu B nesiom.
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Binsinue mpuHNunoB npodecCuoHAIBHON HAIPABJIEHHOCTH HA
METO/IUYECKYIO CUCTEMY ODYYEHUsI UICTOPUUN MaTEMaTUKU

M. D. Nusvmyarum

B nacrositiiee BpeMsi M3y9UeHbl MHOTHE BOIIPOCHI IPUMEHEHUs] UCTOPUH
MaTeMaTUKNA Ha PA3JUIHBIX CTYIEHSX O00pa30BaHMs, KAK IIKOJIHHO-
ro, Tak W BY30BCKOro. HakoOIIeH OrpOMHBIN HAyTHO-METOINIECKUN
MaTepuaJsl. Bosblasi 9acTh W3 HEro HAXOJIUTCS B JIUCCEPTAIIMOHHBIX
uccaenopanusax (B.A. Anexceesa, C.B. Beno6opomosa, B.M. Bepky-
toB, B.B. Boarapckwuit, H.A. Byposa, X.2K. I'anees, B.H. 3unoBbe-
Ba, T.A. Usanosa, /.. Nkpamos, T.A. Kopemkosa, T.®. Hukono-
Ba, T.C. [TonsikoBa, O.A. Cassuna, 11.C. Cadyanos, 1.M. Cmupno-
Ba, A.E. Tommmosa, A.T. Ymapos, A.T. Xoxsos, O.B. Illabamosa,
JI.P. Illakuposa u npyrue). [Tocrpoens! pazindnbie Mozeu podeccu-
OHAJIbHO-HAIIPABJIEHHON MCTOPUKO-MATEMATHIECKON OAIOTOBKH Y4~
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resieli Mmatemaruku B neasysax (C.B. BemoGopomosa, H.A. Byposa,
T.C. Tonsikosa, A.E. Tomusosa u apyrue). Hakorien 6oJIbIION OMbIT
MPOBEJIEHNUS B PAMKaxX Kypca UCTOPUU MATEMATHKU PA3JIMYHBIX MATe-
MaTHIECKUX KYPCOB, CIIEIKYPCOB, pabOTHI 110 (POPMUPOBAHUIO YMEHUIH,
CBSI3aHHBIX C OBJIQJIEHUEM METOMKON MCIOJb30BAHUS UCTOPUIECKOTO
marepuasia (T.H. Amemkosa, A.I. Anumenko, C.B. Benobopozosa,
FO.A. [pobeimes, O.H. 2Kypasnesa, B.H. 3unosseBa, H.A. Kocru-
muna, A.E. Manbix, .B. Mycuxuna, A.3. Haceipos, E.C. Ilerposa,
O.A. CassBuna, M.A. Ckopoboraras, H.JI. Credanosa, T.T. Pucko-
Buy, E.A. ®pubyc, JL.II. Iubacos u apyrue). Paspaboransr Teoperu-
YECKMEe OCHOBBI METOJMIECKOIl MOJrOTOBKY OYyJIyIIero yJIuTess MaTe-
MaTUKU K PEAJIN3AIMY IIPUHIIUIIA UCTOPU3MAa [IPU O0YUEHUN YUIAIINX-
ca (C.B. BemoGopogosa, F0.A. Jpobeimes, T.C. Iomskosa). Uzna-
HO HECKOJIBKO MOHOrpadmit, yaebHbIX mocobuit, dubimorpaduaecKux
CIIPABOYHUKOB, 3aJJaA9HUKOB, XPECTOMATHUIl M0 HCTOPUH MATEMAaTHKHU
u maremarudeckoro obpaszosanus (M1.11. Baspun, P.C. Baiinynaros,
B.M. Bepkyros, H.A. Byposa, I.H. Biacosa, I'./I. I'neitzep, P.3. I'y-
mensb, FO.A. Jdpobbimes, E.A. 3aiines, F0.M. Kouarun, P.A. Maii-
ep, B.C. Manaxosckuit, A.E. Majsix, C.H. Mapkos, T.C. Ilonsakosa,
A.P. Pazanosckuii, I.A. Ceupumiok, C.I. Cmupnos, B.M. Tuxomupos,
E.A. @pubyc, B.I'. lleperos, C.1O. Ilepbakosa u apyrue). Yaesusercs
BHUMAaHNE UCTOPUU MATEMATHKN W ee MeTOJuKe B KypHagax ‘Mare-
MaTuka B mkojie’, “Kpant”, B razere “Maremaruka’. K coxasenuro,
He BCE 3TU MaTepuaJibl JOCTYIIHBLI Macce IpelojaBareseil, yauresei,
cryseHToB. Takum 06pa3oM, B HACTOSIIIEE BpEMsi CTOUT BOIPOC O CHU-
CTEMATHU3AIINN METO0B OOyYeHUs] HICTOPUH MATEMATUKU U BHEIPEHUS
pe3y/IbTaTOB MCTOPUKO-METOUIECKUX HMCCIIEIOBAHUN B MIKOJBHYIO U
BYB0BCKYIO IIPAKTUKY. YCHUJINN TOJBKO MCCJIEI0OBATEel HICTOPUU MaTe-
MAaTHKH ¥ ee IIperojaBaTe/ieil sBHO HeJ0CTaTO9HO. Tpebyercst ompee-
JIEHHOEe BHUMaHWE K 9TOi mpobJieme co ctoponbl Munucrepcrsa obpa-
30BaHUS U HAYKU, AKaJIEMUU MOBBINIEHNs] KBAJTHU(DUKAIINN, BCEPOCCHTi-
CKUX HAYYIHBIX KOH(MEpEeHInit, n3mparesieit, OnOJITMOTEK.

Mmuorue wuccienoBaresin IPodeCcCUOHAIbHO-TI6IaTOIMIECKY0 Ha-
[IPaBJIEHHOCTh METOJIMYECKON IOJATOTOBKU OyJIyIIero y4uTesisi Mare-
MaTUKHU CBOJAT K (DOPMUPOBAHMIO 3HAHWN W YMEHUN [0 Peau3aiiun
MPUHITAIIA, UCTOPU3Ma WJIA UCTOPUKO-NEHETHIECKOTO MeTo/a pu 00y-
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YEeHUU ydamuxcsi. Mbl cauTaeM, 9TO BCE KOMIIOHEHTBI METOIUYECKO
cucTeMbl OOYY€HUsI UCTOPUU MATEMATHKH UCHBITHIBAIOT BJIUSIHUAE IIPO-
deccuoHaIbHOM HAIIPABJIEHHOCTHU MOATOTOBKHU yuanteseii. axe aumu-
pYIOIIUl KOMIIOHEHT, IeJIM OOYUIeHUs, Ha BCEX YPOBHIX yUHTHIBAET
BIMsiHUE BHermHeil cpenwl [1]. B ompenenennm momummpyromeit ocHo-
BBI IIPU BBIOOPE KOMIIOHEHTOB O0yUYeHUsI OOBIYHO OIMUPAIOTCS HA TIPUH-
el A.T. Mopakosnua [2]. Tlpuanumnsl dyHIaMEHTAJIBHOCTH U Be-
AyIeil ujien SBJSIOTCS JTOMUHUPYIOIMUME [P BBIOOPE COIEep KaHUs
0OyJIeHnsI, TPUHITAI OMHAPHOCTH — IIPH BBIOOpPE METOMO0B OOYUECHUSI,
MIPUHITATT HETTPEPBIBHOCTH — TP BBIOOPEe (POPM M CPEICTB 00y IeHMUSI.
Taxoii moaxon peanmsosan B paborax C.B. BenoGopomosoit [3] mpu
CO3JIAaHNY METOJIMIECKON CHUCTEMBI MCTOPHUKO-MATEMATUIECKON IOIro-
TOBKH OY/LyIIUX yUIHUTeNell Ha OCHOBE HCTOPUKO-I€HETHIECKOTO METO/IA
MPENoaBaHUsT MATEMATUKU B IIKOJIE.

N3zydenne Bcex paboT HAIIEH TEMATHKHU TO3BOJIAIOT UX OObLEINHATD
B OJIHY HAYYHYIO 00JIACTH — METOIUKHU OOYUIEHUs] UCTOPUU MaTeMaTH-
ku. Ee 00beKTOM UCC/Ie/IOBAHUS SIBJISIETCSI UCTOPUKO-MATEMATHIECKOE
obpazoBanue, 00yUeHIe UCTOPUU MATEMAaTHUKHM U BOCIIUTAHUE, & HPEJI-
METOM — METOJMYeCcKasl CUCTeMa O0yUYeHMsT UCTOPUY MareMaTuku. 11o-
9TOMY BCE €€ KOMIIOHEHTBI JIOJIZKHBI ObITH OMUCAHBI HAMHOTO IIHDE.
[IpodeccuonanbHo-TIeTarorndeckas HAIPABIEHHOCTh O0YIEeHMST NCTO-
pUU MATEMATHKH B [IE/IBY3€ IIPOsIBJISIETCS KAK COCTABHAS YaCTh BO BCEX
KOMIIOHEHTaX MeTOAuYecKoil cucrembl. Ilogroroska Oymayiiero yuanre-
Jish MaTeMaTUKHU Ha OCHOBE IPOMECCHOHAIbHO-HAIPABICHHOIO KypCa
“Ucropusi MaTeMaTUKN’ BJISETCS TOJIBKO YACTHIO OOBEKTa METOIUKN
0OydeHnsT NCTOPUH MaTeMaTukn. Takum obpasoM, GOPMUAPOBAHUE Me-
TOZMIECKOH KyJIBTYPBI OyIyIIero yuauTesst MATeMaTuKu [3] 1uist peasu-
3alyy IPUHIUIA UCTOPU3MA IIPU OOYYEHUN YUIAIIUXCSL SIBJISIETCS TOJIb-
KO OJIHO# U3 Iiesiell 00ydeHnsl NCTOPUN MATEMATHKU. YCJIOBHUSI TAKON
MeTouIecKoii moaroroBku Bbiestensbl FO.A. JIpo6eimesbiv [4]. OcHos-
Hasl [EJIb COCTOUT B (DOPMUPOBAHUN Y CTY/IEHTOB 3HAHWIT ¥ YMEHUIT 110
COBEPIIIEHCTBOBAHUIO YI€HHOTO MIPOIECCA ¢ HCTOPUKO-MATEMATHIECKUAX
nozuruit. Ho Bce e ee HeJIb3s CAUTATD TVIABHOM T1€JIbI0 HCTOPUN MaTe-
MaTuku. VlHadYe BO3HUKAET IPOTUBOPEYNE C TEM, YTO UCTOPUS MaTeMa-
TUKUA — OJfHA U3 MATEMATHYECKUX JUCIUILIAH. [103TOMY MBI JIOJIXKHBI
paccMaTpuBaTh 0oJiee MUPOKYIO 00JIACTh — METOIUKY O0YUeHUsT UCTO-
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puM MaTeMAaTUKH.

He sarparuBasi octajibHble 1€/ OOyYeHNsT UCTOPUA MATEMATHKH,
PACCMOTPUM, KaK PEATU3YETCsl 1EJb UCTOPUKO-METOINIECKON MO0~
TOBKU B PA3JIMYHBIX KOMIIOHEHTAX: B COJEP’KAHUH, MeTo/IaX, GopMax u
cpeacTBax obyuenus. Hanbosiee ncciie1oBaHHBIM KOMIIOHEHTOM METO-
JITYECKOI CUCTEMBI SIBJISIETCS COJEPYKAHME UCTOPUKO-MATEMATIIECKOIO
obpasoBanusi. PasHble HCC/I€IOBATE/M BBIOMPAIOT pPa3HbIE KPUTEPUU
oTbopa CcoJlepKaHUsT KypCa, UCXOJsi U3 IeJieidl, aleKBaATHBIX COPMY-
JINPOBAHHBIM WM KOHIIEMIUSAM HCTOPUKO-MATEMATHIECKON MOArOTOB-
ku (C.B. Beno6opomosa, H.A. Byposa, A.E. Tomusosa). Couepxa-
HUe 00pa30BaHUsl MPEJCTABISETCS B IPOrpaMMax Kypca U peajin3yer-
¢ B IJIAHAX JIEKIUI, CEeMUHAPCKUX 3aHSTUI U Apyrux hopMm odyde-
HUsl. B HEKOTOPBIX Cilydasix B OCHOBY OOydYeHWUsl ITOJIOYKEH aBTOPCKUIt
yuebnuk (H.A. Byposa, P.A. Maiiep, C.H. Mapkos). B ocuoBy Kyp-
ca MCTOPUHM MATEMATUKHU OOJIBIIIMHCTBA aBTOPOB IMOJIOXKEH HUCTOPUKO-
XPOHOJIOTUIECKUH MeTon (JIMHEHHOe TMOCTpOeHne Kypca). DTOT Me-
TOJ| SIBJISIETCsl HamboJjiee yIO0OHBIM JIJIsi CTPYKTYPHU3aIMl Kypca U OT-
JIeJIBHBIX ero dacreit. Kpome Toro, oH yao0eH Tem, 9TO IpU ero uc-
MMOJTb30BAHUN OTJIEJbHBIE BOIPOCHI KypCa MOXKHO H3JIAraTh JPYTHU-
MU MeToJaMu (IIPeJIMETHO-MOJYJIbHBIM, KOHIEITYaJIbHO-JIOMMYECKIM,
ucropuko-reorpadudeckumM, nepconudunupoBanubiM). Kpome rtoro,
MMEHHO I/ICTOpI/IKO-XpOHOJ’IOFI/I‘{GCKI/II‘/‘i METO/I IIO3BOJIdeT OIIMCaThb UCTO-
pUIO MaTeMaTUKU M KaK €JUHBIN IeJIblil pa3jies HayKu, U KaK COCTaB-
HYIO 9aCTh UCTOPHUH YeJIOBeUecKoro odbmmecrsa. Ho mpu jmHeiiHOM m3-
JIOZKEHUU KyPCa JOCTATOYHO CJIOKHO IMPOCJIEINTH UCTOPUIECKOE Pa3-
BUTHE KaXKJIOW COJIEPKATETEHO-METOMIECKON JIMHUN MITKOJIBHOTO KyP-
ca MaTeMaTHKHU. JTO SIBJISETCS OJIHUM u3 TpeOOBaHWiI CTaHIapTa, a
TaKKe yCJIOBUEM CUCTEMBI METOJIUYIECKOIl MOAroToBKU. Jlerdye mpocie-
JUTH 3TU JUHUU IPU TEMaTUIECKOM ITOCTPOEHUU Kypca, Kak IMpejjia-
raeTcs B HEKOTOPBIX ITporpaMMax u yuebHbIx mocobusix. Ho y Takoro
W3JIOYKEHUs eCTh CBOM HegaocTarku. IlosTomy Hambosee ymaadHbiM Oy-
JiIeT KOMOMHHUPOBAHHBIN METOJ, TOCTPOEHHUsI Kypca. ITO KOMOUMHUPOBa-
HUE IIPOUCXOJIAT 38 CYET UCIOJIb30BAHMS PA3IUIHBIX METOI0B, (DOpM U
cpezcTB obyuenusi. [loscanM ckazanHoe Ha npuMepax. JIuHus paciiu-
PEHUS MOHATHSI YUCJIA TPOXOAUT Yepe3 BCE MEPHUOJIbl PA3BUTHSI MATE-
MAaTUKH, HAYUHAST OT 3aPOXKJEHUS JI0 TIEPUOJA COBPEMEHHON MaTeMa-
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Tuku. [losTOMy onmcaHue MCTOPUU MOHATHS YUC/Ia HAYMHAETCH (DaK-
TUYECKH OT OIPEJIeJICHNsI IIpeMeTa U 00beKTa MaTeMaTUKU, TO €CTh
Ha [epBoil Jieknu Kypca. Ha KaxXoM sTare pa3BuTHs OOINECTBA, Ha-
quHas OT ME€PBOOBITHOIO, YEJIOBEYECTBO MPUOOPETATIO HOBOE 3HAHUE
o0 uncye. B mcropun mepBOOBLITHOIO OOIECTBA MBI U3y9IaeM BO3HUK-
HOBEHUE IEPBUYHBIX IPEJCTaBIeHN 0 yucie. JIpeBHUMU ITMBUIH3a-
nusimu Bocroka paspabaTbiBaroTCsl pa3jndHble CHCTEMbl CUUC/IEHUS,
BKJIIOUasi [TO3UIMOHHYIO, a TakxkKe JIpobHbie umcia. B [Ipesneit I'pe-
A MBI y2K€ BCTPEYIAEMCsl C HECOM3MEPUMOCTBHIO U MPPAIMOHAJIbHBI-
M gnciaamu. C KUTAfCKOH MATeMATHKA Mbl HAYMHAEM HUCTOPHUIO OT-
PpUIIATEIBHBIX YUCEN U JECATUYHBIX JApobeil. Vnnuniickas mMaTemaTnka
JIAeT MO3UIMOHHYIO JEeCATHIHYI0 HyMepaluio. Apabckasi MaTeMaTHKa
IIOMOTJIa ee IIPOHUKHOBEHUIO B CpeHeBeKoByIo EBpomy. B Dnoxy Bos-
POXKJIeHUsT BCEe M3BECTHBIE YUCJIOBBIE CUCTEMBI TOJIYIWIN JaJIbHelnee
pasBuTne, KpoMe TOro, (bopMaabHO OBLIN BBEIEHHI MHUMBIE IUCIa. B
Hosoe BpeMmsi Bce 4mciia MOJIyYINIIN [TOJTHOE IIPU3HAHUE, XOTs CTPOrast
Teopus JIeHCTBUTE/IbHBIX YUCEJI OKOHYATE/IBHO ObLIA ITOCTPOEHA TOJIb-
ko B XIX Beke. Takum 06pa3oM, B JIEKIIMOHHOM KypCe JIMHUIO PaCIIIu-
pEeHUsI MOHATHUS YUCJIA MBI [IEPECEKAEM IIOCTOSHHO. DTOMY 2K€ BOIIPO-
Cy TOCBSIIIAETCS TIEPBOE CEMUHAPCKOE 3aHSATHE. 37eCh CTYJIeHTaMU Ha
OCHOBE CaMOCTOATEILHON PabOThI HaJl yIEOHBIMU MOCOOUSIMEU, UCTOY-
HUKaMHN IIpI/IO6peTaIOTCH JIOIIOJIHUTEJIbHbIC 3HaAHUA O YHUC/IaX Pa3HBbIX
HapOJIOB B Pa3JIMUHbIE HCTOpUYecKue nepuoasl. OHu ydarcs paboTars
C TAKUMH 1TOCOOMsIMU JIst yunTens, Kak kuuru I.11. Tueiizepa [5]. Ha-
qunHaeTcd paboTa CO MKOJIHHBIMU yIeOHUKAMMI, IPEICTABIISIETCS (ppar-
MEHT YPOKa C MOAXOJSAIINM UCTOPHYeCKnM MarepuasoMm. IIpu momro-
TOBKE K CEMUHAPCKOMY 3aHSATHUIO CTYJEHTHI BCTPEYAIOTCS C UCTOPUYe-
CKUMU 3a/la9aMi M HAYMHAT COOMPATH CBOIl COOCTBEHHBIN 3aJIaTHIK
C METOJMYECKUMU KOMMEHTApPUsIMUA. JacTh CTYIEHTOB IOJIydaeT WH-
IUBUIyaabHbIE 33 aHus. V3ydaiorcs, HAIpuMep, TaKue BOIIPOCHI, KAaK
UCTOPUS JHUCJIa HOJIb, 9ACIa T, aJiDaBUTHbIE HYMEDAIINH, ECTUIECH-
TUPHUYHBIE APOOH, HEIIPEPHIBHBIE APOOH, 3aCIYTH KOHKPETHBIX YYIEHBIX
B pa3BuTuu MoHATHUsT yncia. CoCTaBIIAIOTCS TeMaTndeckKue oubmorpa-
bun, xporosornveckue rabauipl (B.A. AjekceeBa), STUMOIOTHYECKHE
Tabsimnbl. Kak mccaenoBaTe/ibCKyo 3a/1a9y MOYXKHO MPEJJIOXKUATE CTY-
JEHTaM MCTOPHUIO THIIEPKOMIIJIEKCHBIX YNCEeJI U UX COBPEMEHHBIX aHa-
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JIOTOB — ITOJIMYKCEJI BMECTe C IPUJIOKEHHSIMU B (DU3UKE U T'eOMET-
pun. Kak pedeparuBaasi pabora M3 MCTOPUU PASJUIHBIX YUCIOBBIX
CHCTEM MPEIJIAral0TCsl UCTOPUIECKHne 0030PhI OCHOBHBIX ITAIIOB Pa3-
BUTHUSI IIPEJCTABIIEHAN O JECATUIHBIX APOOSAX, OTPUIIATEIHHBIX, HPPa-
[MOHAJILHBIX, KOMIIJIEKCHBIX YHCJIAaX, HOCTPOEHHE PA3JIMYHBIX TEOPHUit
neticrButenbuoro uncia B XIX Beke. EcrtecTBenno, mpesmoiaraeTcs,
910 pedepaThl BKIIOYAIT HE TOJBKO UCTOPHUIO M3y4YaeMOro IMOHSITHUS,
HO W ee OTPaXKEHHEe B KypCe MATEeMATHKWN CPEIHEH IIKOJIbI, MEeTO/ -
KY UCTOPUKO-T€HETUIECKOT0 00y deHusi. I pyIiite CTyI€eHTOB IOPYIaeTCst
TIOATOTOBUTH CIEHAPHUIT MCTOPUKO-MATEMATHIECKOTO KOHKypca “Ilyre-
mecrsue B ucropuio MaremMaruku’. OH OyJeT NpeiCcTaBieH B KOHIE
ceMecTpa U 3acuuTaH B3aMeH pedepara. Bce ocHOBHBIE Tallbl pa3BU-
THUSI MPEJCTABIEHUI O YUCIaX BKJIIOYAIOTCS B BOIpPOCHl 3adera. OHu
OTPAXKAIOTCS TAKXKE B PA3IUIHBIX ITPOMEXKYTOUHBIX TecTax. OTMernm
€elre, UTO MPU IPOXOXKJIEHUN KypPCa MCTOPUU MATEMATHUKHA MBI [TOCTO-
SIHHO CCBLJIAeMCs Ha JIPyT'He MaTeMaTUudeCKue KypPChl, HAIIPUMeD, MaTe-
MaTHYECKUil aHaIu3, aJIredpy, TEOPUIO YUCEJI, YUCIOBbIE CUCTEMbI ITPHU
U3YYEHUH COOTBETCTBYIOIIETO BOMPOCA, CBA3aHHOTO C YHUCJIOBON JIMHU-
eit. Tem He MeHee, MBI OTPa3W/IM HE BCE BO3MOXKHOCTU PEaIH3aIUN
9TOM METOJNIECKON JTMHUA. AHAJIOTUIHO Pa3BePTHIBAIOTCS METOTUe-
CKUe JINHUW ypaBHEeHWH, pyHKIuit u npyrue.

B penieHnn BCeX IIOCTaBJIEHHBIX 3a/iaq I/ICTOpI/IKO—l\’IeTO)II/I‘{GCKOﬁ
[IOJIPOTOBKHU yUHUTEJIEil BaXKHasi POJIb OTBOJUTCSI KOMILJIEKCHOMY y4eb-
HOMY mocobuio. B Hem Oyzer oTpaskeH BeCb IOJIOXKHUTEIbHBINA OIBIT
CO3/IAHMS METOIMIECKON CUCTEMBI ODYI€HUS NCTOPUU MATEMATHKH.
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Paspaborka cJsioBapsi 1O HWCTOPHUM METOOUKHN OOy4YeHUs
MaTeMaTHKe: IIOCTAHOBKA MpobjeMbl !

I''E. Cenvruna, O.H. Kynpuxosa

W3MeHeHus!, IPOUCXOISAINUE B HAYYHON M COLMAIbHO-IKOHOMUYIECKOH
JKU3HU OOINECTBa, OTPAXKAIOTCA HE TOJBKO Ha CTPYKType, HO U Ha
cojiep:KaHuu obpasoBanusi. IIporecchl cTAHOBJIEHUST MATEMATHIECKOTO
obpazoBanus B Poccrun, KOTOpbIe TECHO CBA3aHBI C 3TAaMU PA3BUTUI
MaTeMATHKW W TEeJAarOTUKU U BIEKYT 38 COOON M3MEHEHUsT B METOJIM-
Ke 00yJIeHnsT MaTeMaTuKe, 00YC/IaBIMBAIOT HEOOXOIUMOCTD BbIABICHUS
TeHEe3MCa METOIMIECKUX MOHITHI B (popMe MTPOEKTUPOBAHUSA U Pa3Pa-
OOTKY CJIOBApsi 110 UCTOPUU METOJIUKK O0YJEeHUs] MATEMATHKE.

B ucropuyeckom TOME METOIMYIECKOrO CJAOBAPS MO OOYUIEHUIO Ma-
TeMaTHUKe IJTAHUPYETCS HaTh CHCTEMATHIEeCKOE OMUCAHME M3MEHEHUH
KaXKJIOil 3ar0TOBOYHOl €MHUIbI (TepMUHA, HOHSTHUS), KOTOPbIE Ipe-
TeplieBaJia ee (popMa M COJEPrKaHKe 38 BECh IIEPHUOJ, CBOEIO (DyHKINO-
HUPOBAHMSI, OKA3aTh UCTOPUOIPAMDHUIO KarXKJIOTO IPUBOINMOIO B CJIO-
Bape TepmuHa. [[oMIMO 9TOro B MICTOPUIECKOM TOME HEOOXOIUMO pac-
CMOTPETh OCHOBHBIE COOBITHS W PedOPMBI, TPOUCXOAAIINE B chepe 00-
pa30BaHusl, IIOBJIEKINNE 32 CODOOI 3HAYNTE/IbHbIE M3MEHEHNsSI B CUCTEME
MaTeMaTu4ecKoil moaroroBku. CoOTHECEHNE STAIIOB UCTOPUH MaTeMa-
TUKHU KaK HAYKH, HICTOPUHM MaTEMATUIECKOTro 0OpasoBanus B Poccuu u

1PaGora BbImosHeHa, Ipu Togaeprke Poccuiickoro 'ymanmraproro Hayamnoro
donga no npoekry Ne 03-03-00157a.
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ITAIIOB UCTOPUM METOIUKY MPEIOIABAHNS MATEMATUKH [TO3BOJIUT BbI-
BECTHU KpUTEpHUU 0TOOPa TEPMUHOB JJIsI MJIAHUPYEMOTO CIOBAPSsI, TAKUE
KaK UCTOPUYECKHUe, MAaTeMaTHIeCKue U MeTondecKue. B coorsercTBun
C 9TUMHU KPUTEPHUSIMU OCHOBHBIME METOAAMU Pa3pabOTKM HCTOpU-
9EeCKOTO TOMAa CJIOBaps JOJKHBI OBITH: OuOIMOrpadudecknii aHaIns
(kHMrH, MOHOTpadUH, CTATHU, IPOTPAMMBI ), AHAJIN3 UCTOPUH MaTeMar-
TUKM U MATEMATHIECKOro 00pa3oBaHug (¢ MO3UIMIT OOIIEro ucTopude-
CKOTO DAa3BHUTHSA), CTATUCTUIECKUA (JaCTOTHBI) METOJ, SKCIePTHBI
aHasm3, Jekcukorpadudeckuii (pazpaborka CJIOBHUKA), uHbOpMAIH-
OHHBIE METOJIbI (aBTOMATH3AIMs PA3pabOTKN CJIOBaps, CETEBbIE TEXHO-
Jlorumn).

Onucanue n3MeHEHUH MaTeMaTUIECKUX TEPMUHOB, TIOHATHI U CIO-
coOOB WM3JIOXKEHMsT MaTephaja CBI3aHO C W3YUEHHEM W3MEHEHW B
MIKOJIBHBIX [TPOrPAMMaX, ONPEJIESIAIONINX He TOJIHKO KPYT 9TUX 6a30-
BBIX TEPMUHOB ¥ TIOHATHUI, HO U KOJUIECTBO YACOB, HEOOXOIUMBIX JIJTsT
U3yUeHUs MaTepuajia, a TaK»Ke C HOJPODOHBIM PACCMOTPEHUEM H3Me-
HEHUI COMIEPXKAHUSI TIKOJIbHBIX YIEOHUKOB, TPOUCXOJSAIIMX B OIIpejIe-
JIGHHBIH [TPOMEXKYTOK BPEMEHHU, HaYrHas, HapuMep, ¢ “Apudmernku’
Maruunkoro u 3akaH4duBas mocjefHuMu HoBuHKamu. Obparienue He
TOJBKO K yYeOHUKAM W MpPOrpaMMaM, HO W K Pa3JIMIHOTO POJia WC-
TOPUYECKUM JIOKYMEHTAM MO3BOJIAT ONPEJIE/INTh BCE CPEJICTBA pPa3-
pabOTKM UCTOPUYECKOTO CJIOBAPSl: APXUBHBIE MATEPUAJBI, yISOHUKH,
B TOM YHCJIe KPYITHbIE BY30BCKUE, yIeOHBbIe MOCOOUsI, MEMyapbl, Xpe-
CTOMATHHU, PA3JIMIHBIE CJIOBAPU 110 CMEXKHBIM JUCHUILIMHAM (IIe1aro-
UYECKHE, [ICUXOJOInIeCKUe, NICTOPUYECKHE), YKy PHAJIbI, MOHOIDaduu
(muccepranun), 6ubsmorpadudeckue cupapounuku. C yueroMm ncTopu-
4yeckoii crieruduku cjaoBapsi TPeOOBaHMS K €0 COIEPXKAHUIO Oy1y T
CJIEIYIOIIMMU: CJIOBAPD JIOJIXKEH OTPaXKaThb OCOOEHHOCTH COOTBETCTBY-
OIEell 3MOXU, OTPaXKaTh IEeHE3UC MOHATHIA, MPEJICTABIATH UCTOPUIE-
CKU CJIOXKUBIIHECS METOIMYECKIE MIKOJIbI, TOKA3BIBATEH BKJIAJ TON TN
WHOW MCTOPUIECKOH JIMIHOCTH, YyIEHOTO, METOJICTA B PA3BUTHE METO-
KA MaTeMaTuKu. HeoOXOMMMBIM sIBJISIETCST TAKXKe OTPaXKEHHe POJIH
UCTOPUYECKUX U HAYYHBIX COOBITUH, HAJIMYNE UCTOPUOTPADUH.

B cBsi3u ¢ ompejiesieHreM TaKOTO MIMPOKOTO KPyTa PACCMATPUBae-
MBIX ACIIEKTOB MCTOPUU MATEMATHIECKOTO OOpPA30BAHUSA W METOJUKU
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0o0yJeHusT MaTeMaTHKe BCTAET BOIIPOC O CTPYKTYPUPOBAHUU COLEPIKA-
HUS CJIOBaPS.

CTpyKTypUPOBATH €0 IPEIIIOJIATACTC s, ONMPASICh HA BBISIBJICHHY IO
JIOTHKO-TIOHATUNAHYIO CTPYKTYPY TEKCTa, HA TPA OCHOBHBIX ITAIIA!

1) sran ananuza cobpanuoii nHdoOpMauy ¢ GUIbTPaNUeil KIrovue-
BBIX IIPEJIMETHBIX MTOHATUI 1 (POPMUPOBAHMEM HCXOIHOTO TJIOCCAPHUS;

2) Talm pPaAIUOHAJILHON KJIACCU(DUKAIUU KJIIOYEBLIX IOHATUH U
dopmuposanne kKaaccudUKAIMOHHOIO IyIoccapus (IIOCTPOEHHOrO Ha
OCHOBE IOHATHI, UICHTUMUIUPYIONIUX [OJLY YeHHbIE KJIACCHI);

3) 9Tal HepapxXuIecKoro yIopsI0odeHus HOHATHH KiaccuduKaiu-
OHHOT'O TJIOCCAPHSI.

B ocHOBY 110/160pa KJTFOUEBBIX MOHSITHIT KCTOPUYIECKOTO CJIOBAPSI 11O
MeTOoJuKe OOyJeHUsI MaTeMaTUKe MOYXKET ObITh M3HAYAJBHO II0JIOKEHA
CHCTEMA COBPEMEHHBIX METOIMIECKUX IMOHATUN, TOCKOJbKY OOJIbITHH-
CTBO COBPEMEHHBIX MOHSITUI SIBJISIIOTCSI, TI0 CYTH, 0O0DIIEHIEM HCTOPHU-
YECKU CJIOZKUBIITUXCS METOAMIeCKIX TOHATHi. CyIIeCTBYIOT TaKXKe Me-
TOJAUYECKHE TEPMUHBI, KOTOPBIE BBIILIN U3 YIIOTPEOIEHNS U He BXO/ISIT
B I'€HE3NC COBPEMEHHBIX HOHsiTwii. [IpemcronT onpemnesmTs Kpurepuu
0oTOOpa TaKUX IOHSITHIL: MO3HABATEIbHBIE, CONMAJIbHBIE, ODrorpadmie-
ckue, bubmorpaduaeckne, CTaTHCTUIECKAE.

Ha mannom stame mHamMu pas3paboTaHbl 00Ie TEOPETUTIECKUE O
XOJIbI K pa3paboTKe yIeOHBIX CJIOBAPEi 110 116 1arOrMYeCKUM JIUCIIATLIN-
HaM; CJIOBHUK COBPEMEHHOIO CJIOBAPsi 110 METOIMKE 00y IEHUST MATEMa-
THUKE; KPATKHIA CJI0BAPb-CIIPABOYHUK 110 OA3MCHBIM TOHSITUSM METOJIN-
K1 00yJeHHsT MATEMATUKE; COCTABJIEHBI IIPE/IBAPUTEHHBIE CIIUCKH TIeP-
COHAJINH, YIEOHBIX TOCOOUIT, yICOHUKOB, MOHOTPadUil, OTPAXKAIOIINX
pa3BuUTHE METOINKN O6y‘{eHI/IH MaTeMaTHuKe. OT60p COOTBETCTBYIOIINX
WM CJIOBAPHBIX CTaTeil B ICTOPUIECKUI TOM HEOOXOIMMO ITPOU3BOIUTD,
Ha, HAI B3IJIsIJ, NCXO/IS U3 3HAYNMOCTY UCTOPUIECKON JIMIHOCTH, yIeh-
HBIX II0COOUiT, IPYTUX NCTOYHUKOB B IJIAHE PA3BUTUS METOIUKA 00y Ie-
HUs MaTeMaTHKe U MaTeMaTHIecKoro obpasoBanus (HAIpUMeEp, MHO-
rojieTHee MCHOJIb30BAaHUE B 0OYYeHUN).

CoznaHre MUCTOPUYECKOrO CJIOBapsi MO3BOJIUT OOOTATUTH TEOPUIO
o0yJeHUsT MaTeMaTuke Oyiarofgaps pa3spaboTKe MeTOIMIECKOl TepMU-
HOCHCTEMBI.
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“BecTHUK ONBITHON (PUBUKH U IJIEMEHTAPHOU MaTeMaTuKu’’
— OIH "3 IIPEJAIIeCTBEHHUKOB >XypHaJsa ‘“Maremaruka B
mkoje’”’ !

P.3. I'ywenv

B srom rogy mer ormegaem 70-yterue xxypHasta “Maremaruka B mkoste”,
nepBoHavYaIbHO (70 1936 roga) BeIXOAMBINErO 1O/ HasBaHneM “Mare-
MaTuKa U ¢usnka B 1mKose’. Cpeu MepruogudecKnx U3JaHuil, Hero-
CPEJCTBEHHBIM “HACJIETHUKOM KOTODBIX U B MUJIEHHOM, U B CTPYKTYD-
HOM OTHOIIIEHNU SIBJISIETCS HBIHEITHUN I00UJISIP, OJIHO U3 BEYIIUX MECT
110 IIPaBy 3aHUMAET KypHaJ “BecTHUK OnbITHOM DU3NKHU U dJIeMeHTap-
HOI MaTeMaTHKN ', BBIXOAUBIIUI CBBIIIE TPUIIATH JIET IIEPET PEBOJIIO-
nueit 1917 roxa (1, 2, 3.

Cro mBajiaTh JeT ToMy Hasald, B 1884 rouy, npodeccop yHUBEPCH-
rera Cs. Biagumupa Bacusmii ITerpoBuu Epmaxos (1845-1922)

1Pa6ora BBIMOIHEHA TpH mopnep:kke Poccuiickoro I'ymanurtaproro Hayuasoro
donga o npoekry Ne 03-03-00157a.
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Hadas u3gaBarh B Kuere “2KypHas sjnemenrtaproit maremaruku’. Bo
BCTYIIUTEILHON CTaThe K IEePBOMY HOMEDY PEJAKTOD IHCAJL:

“?KypHas npennasHadaeTcs s IpernoiaBaTesieil, yIeHNKOB BbIC-
X KJIACCOB U BOOOIIE JIsi BCEX JIIOOUTEIEH MATEMATHKH. . .

... Campblit BaxKHBII peMeT B 0OJIACTH 3JIEMEHTAPHONW MaTeMaTH-
KU eCTh, OECCIIOPHO, TeOMeTpHsl. B reomeTpun caMblil TPY/IHBIH BOIIPOC
€CTb BOIIPOC O PEIIeHnH 3ajad Ha rnocrpoenne ¢uryp. Mbr mperara-
eM B psijie HeOOJIBIINX CTATel BBISICHUTH METOJIBI U IPUEMBbI DeIleHuUst
reOMETPUYIECKHUX 33/ad. . .

Enuncreennas Hama mesib — MOMyJIspU3aliis MAaTeMATHIECKAX 3Ha-
Huii. . . Mbl TTOKOpHelie TpocuM BCexX JIIobuTeseit MaTeMaTuKu W, B
0COOEHHOCTH, JIUIT, 3200 TSIINXCSI O PACIIPOCTPAHEHUN MATEMATHIECKIX
3HAHW, TPUHSATH YIACTHE B HAIEM U3JAHUN IPUCHLIKOI TAKUX 3831
u crareil, KOTOpbie OBl 10 COMEPKAHUIO U U3JIOKEHUIO TOJXOIUIN K
YKA3aHHON HAMU IPOTDAMME. . .

2KypHaJr 0CHOBaH €I1ie ¥ € TOIO I[eJIbI0, YTOOBI IPUBJIEYDb K yIACTHIO
B HEM, IVIABHBIM 00pa30M, MperojaBaresieil MaTeMaTuKy, ITO0b! JaTh
UM U CPEJICTBA JJIst 0OOTAIeHUsI, 1 BO3MOYKHOCTD JIAJIbHEHIIIEr0 Pa3By-
TUS X MaTeMaTudeckux 3HaHuit. Ho ObL1o GBI BeCbMa KeJIaTeIbHO U
[I0JIE3HO, YTOOBI B HAIEM U3JAHUN MPWHSUIN TaKKe yJIacTue U JINIA,
W3BECTHBIE B HAYKE. . . DTH JIUIA YKAXKyT HAM HAIPABJIEHUE, KOTOPOMY
MBI OyJIeM CJIeJI0BaThH jaJiee. ..

B.II. EpmakoB u3gaBaJi >KypHaJI B TEUEHUE JIBYX JIET, & 3aTE€M, U3-3a
GOJIBIION 3aHATOCTH, II€PEIAl €ro OJHOMY U3 COTDYIHHKOB DEJIAKIINN
Opasmy Kopuenuesuuy Ilnaunsckomy (1848-1912). Hosbiit pe-
JTaKTOp ObLT pu3mKoM. B CBA3M ¢ 3TUM M3MEHWJIOCh W Ha3BaHWe, U
HaIpaBJieHue KypHaja. Tak mosgsuics “BectHuk onbiTHON du3uKN 1
3JIEMEHTAPHOM MaTEeMATHKN ', TIEPBBII HOMED KOTOPOI'O BBIIIE U3 IIe-
gatn 21 aBrycra 1886 rosma.

IIpunumas ma cedbs mzmanme “Becrnuka”, [Ilnadnnckuii paccInThI-
BaJI HOCBATHUTH Ce0s MCKJIOYUATENHHO PeIaKTOpcKoMmy gneiry. Ho ero
IJIAHAM He CYXKJIEHO OBITIO COBITHCS — BO3HATPAXKIEHNE PETAKTOPa ObI-
JIO CTOJIb HE3HAYUTEIBHBIM, YTO €My IIPUIIIOCh HCKATh padoTy. B 1891
rogy HlnmaduHCKMil TOCTYIUI Ha CJIyKO0y B KAHIEJISIPUIO TTOIEIUTEIIs]
Oprecckoro y4uebHOro oKkpyra, nepeexas B Ojeccy u mepeses Ty/1a CBOit
xkypras. U ¢ 1891 no 1917 rox “Becraux” Boixogua B Ozecce o 24 (B
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HEKOTODBIE TOIBI — 110 36) HOMEpa B TO/.

C 1904 roga u g0 npekpaimenusi u3ganus B 1917 romy ryraBHBIM
penakTopoM Kyphasa 6ol Benuamun @enoposuu Karan (1869-
1953) — u3BecTHBII reOMETp U HEJAror, BIOCJIEICTBUU — MPO(ECcop
MOCKOBCKOTO YHUBEPCHUTETA, CO3/IaTe]b KPYIHOW HAyYHOH INKOJIBI B
obJtacTi TeH30pHOU T depeHITnaTbHON TeOMETPUN.

3a TpuAnaTH C JIMIIHUM JIeT CyIIeCTBOBAHUS YKypPHAJIA PeIKOJLIe-
rus “BecTHrKa” HECKOJIBKO pa3 MepecMaTpPUBAJIA BOIPOC O TOM, JJIA
KOrO JKe JKypHaJ IpeIHa3HadeH B mepBylo odepenb. B.II. Epmakos
CYUTAJI, 9TO CO3JAHHBI UM YKyDHAJ HY?KEH, B IIEPBYIO O9€PEb, yIU-
tesisim MaTemaruku. O.K. [Ilnaunnackuil »Ke, HAIIPOTHUB, IPEIHAZHAYTAI
CBOIl KypHAaJI, B IEPBYI0 OYepellb, YUAIIMMCs, XOTsI OTBOJMJI ¥ JIJIsI
npenogaBaTeell CueruaIbHbli megarorndeckuii oraea. OIHaKo mpak-
THKA [TOKA3aJ1a, ITO MOJABJISIONee OOJBIMNHCTBO YUTATEEH XKy PHAJIA
— yJuTess CpegHUX y4ueOHBIX 3aBeleHuil. Buuau cpemau durareseil u
yUaIInecs, MOJKJIIOYABIINECsHd, KaK [IPABUJIO, OIarofapsi CBOUM IeJa-
roraM U UHTEPECYOIIHNECcs IPEUMYIIIECTBEHHO OTJIeJIOM 3a/1a4.

Hecmotps wa ormanserrocts Oecchl OT CTOJUIL, B YKypHAJIE Teda-
TaJINCh MHOTHE BUJHDLIE yUeHble-MATEMATHKN U Iegarorun Koumna XI1X—
nadasia XX Beka. Cpenn myGuKaryii 10 MaTeMaTHKe MOXKHO HA3BATH
crenytomue: A.A. Mapkos. JIByxcoTieTne 3aKOHA OOJBITNAX YUCETT
(1914, Ne 603); C.H. BepHiuTteiin. 3a1aua 0 9eThIpeX U AT KPAC-
kax (1915, Ne 628-629); B.K. Mnoazeesckuii. O deThpexyrobHu-
Ke, MMEIOIIEM IIPU JAHHBIX CTOPOHAX HaubosbuIyio miomaas (1910,
Ne 517); 4. 0. Mopayxaii-BoaroBekoii. O Mojie/gax Ko Bropoii KHu-
re “Hauas” Eskinzna (1916, Ne 655-656).

VYkazkeM HEKOTOpbIe cTaTbu MeToautdeckoro xapakrepa: M.I. Ilo-
Npy>KeHKo. 3HaveHne yueOHMKa npu obydeHnn maremaruke (1896,
Ne 229-230); B. JIlepmanToB. Kakux pe3yibraroB MOXKHO TPeOOBATDH
OT TIPEIOJABAHUS JJIEMEHTAPHON AJIreOphl U KaK ee CJeIyeT U3JIararTh
(1901, Ne 292 293); K. JIebenuuues. [lousirue 06 uppanuoHaibHOM
amcste B Kypee cpeaneit mkosst (1910, Ne 513); H. VIsBosbekwuii. 1lenn
o6yuenust apudbmernke (1913, Ne 594); K.M. ITlep6una. Marepuassl
o pedopme cpeaneit mkosn (1916, Ne 669).

Msr1 371ech HAMEPEHHO He yKa3bIlBaeM PabOThI TAKUX BUIHBIX OJIE€C-
ckux yuenbix, kak C.O. [larynosckuit, B.®. Karan u 1.}FO. Tumuen-
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KO, KOTOPBIE BCEra MHOI'O ITUCAJIH JIJIsl XKy PHAJIA.

JosoJibHO MHOTO MecTa B “BecTHuKe” TPaIUIINOHHO YI€JIs1/IOCH TPY-
TaM 3apyOeKHBIX YYeHBbIX U IegaroroB. OTMeTHM HECKOJIBKO OIry0-
smkoBaHHbIX 1epeBonoB: P. denekunn. HemnpepoiBaocts u mppariu-
onaspuble yncia (1894, Ne 191-192); ®. DupuksBec. Maremaruka u
Teopusi mosHanust (1912, Ne 562); A. Ilyamkape. Maremaruueckoe
teopuectBo (1909, Ne 483-484); k. FOur. O rpynnax u IucJIOBBIX
cucremax (1911, Ne 551-552); dxk. Ileppu. IIpenonasanue marema-
TUKHM B CBA3U C IIPENoJaBaHueM ecTecTBeHHbIX Hayk (1909, Ne 498);
®. Kueitn. Jlekuuu no apudmeruke jyist yauresneir (1909-1910);
9. Bopeab. Kak cornacoBaTh IpenojaBaHue MaTeMaTHKH B CpeHeil
mKoJte ¢ nmporpeccom Hayku (1914, Ne 623-624).

A B 1913 romy Ha crpaHHMIaX KypHaJja ObLIa MTOMEIIEHA CTaThs
n3BecTHOrO ppanirysckoro negarora K. Jlesana “Hro takoe BekTop?”.
[Iporio He 0HO AecsATUIIETHE C TEX MOP MPEXK/Ie, €M BEKTOPBI ObLIN
BKJIIOYEHBI B IIKOJIbHBIE IIPOIPAMMBI 110 MATEMATHKE, & HA CTPAHHUIIAX
JKypHAJa 3TOT BOIIPOC Y2Ke 00CYKIAICs.

Konern XIX-nagamo XX cTojieTusi BO MHOTUX CTpaHaX — BpeMsl aK-
TUBHON pabOTHI MO pedPOPMUAPOBAHUIO MATEMATHIECKOTO 0OPA30BAHNS.
N B Poccun Takzke MHOTHE TI€Iarorn MOTHUMAJN BOIIPOC O HEOOXOIN-
MocTu pedopm. JInmepom MeXIYyHAPOIHOTO IABUXKEHHS 1O pedopme
MaTeMaTUIECKOro 06pa30BaHus ObLI IPU3HAH 3aMedaTe/IbHbI HeMell-
kuit MaremaTuk u nejgaror @enukc Kueitn (1849-1925) — coznaress
3HAMEHUTHIX MepaHCKUX IIPOrpaMM, MOJI0YKEHHBIX B OCHOBY IITKOJIBHOMN
pedopmbr B I'epmanun B Havae XX Beka.

B 1908 romy ma IV MexayHnapoaHoM MaTeMaTndecKOM KOHI'DECCe
B Pume Oblta cozmana MexXayHapoaHas KOMUCCUS TI0 TTPETIOIaBAHIIO
maremaTtuku. Ee mpesugentom ctaa P. Kieitn. IIporpamMubie goKy-
MEHTBI KOMUCCUU, MATEPUAJIBI, IOCBSIIEHHBIE €€ JIeITEeIbHOCTH, & TaK-
2K€ OTYETHI O PAbOTE PYCCKON HAIMOHAJIBHON ITOIKOMUCCHH PETYIISPHO
moMeraJnch Ha crpanunax “Becrauka”. Cpemu aBTOpOB myOMKAInit
9TOI TEMATUKU CTOUT OCOOEHHO OTMETUTDH Mpodeccopa XapbKOBCKOTO
yuauBepcurera JImurpus MarBeesuua Cuniosa (1867-1946).

Mmuoro nucast on u o poxoyuBiux B 1911 u 1913 romax [ u II Bee-
pOCCHIICKUX Che37ax mpernojaBareseil MaremMaruku. [lomumo 0630poB
CuHi0Ba, XKy PHAJ HOMEIIAJ U pe3oJionuu cbhe3aos (1912, Ne 554; 1914,
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Ne 602), u HEKOTOpBIE M3 IIPOUYNTAHHBIX TaM JOKJIaI0B. HazoBeMm ux:
C.H. Bepnuureiin. Vcropuueckuii 0630p norsarus o Gyaknuu (1912,
Ne 559); A.B. BacuibeB. Maremaruueckoe u dpuaocodckoe mpenoia-
Banue B cpeaneil mkouie (1912, Ne 554); K. A. ITocce. O corsacoBanuu
porpamm B cpejHeil u Beicieii mkode (1912, Ne 555); .U, Yucrs-
KOB. DJIEMEHTHI TEOPHHU 1uces] B cpenHeil mkoae (1912, Ne 567).

I[TomMmuMo cbe3/I0B mpenojaBaTeieil MaTeMaTUKH, YKypPHAJ 3HAKO-
MWJI CBOUX 4YHTaTeseil ¢ paboToil MeXKIyHAPOIHBIX MATEMATHIECKUAX
KOHI'PECCOB, ChE3JI0B PYCCKUX €CTECTBOUCIILITATENIEH U Bpadeil, a Tak-
XKe C JIeATeIbHOCTBI0 OTEYEeCTBEHHBIX MATEMATHIECKHX ODIIECTB U
KPYZKKOB.

B 1907 romay B peajbHBIX yYUIUIIAX OBLIT BBEJIEH JIOTIOJHUTEIbHBIIA
KJIACC, OKOHYAHME KOTOPOrO JaBaji0 PEAJIMCTaM [IPaBO Ha IMOCTYILIe-
HUE B YHUBEPCUTET. B mporpaMmy 1o MareMaThKe 3TOro KJiacca BOILIN
GOJIBIIIE PA3/IeIbl TI0 AHAIN3Y DECKOHEYHO MAJBbIX U aHAJTUTHIECKON
reoMeTpuu. DTO HOBOBBEJIEHHE HAILIO CBOE OTParKEHHE B TEMATHKE
JKypHAJIBHBIX Iyosmkaruii. OTMernm Heckosbko pabor: B. ITuaiios-
ckmii. 3aMeTKa K Kypcy anam3a 6eCKOHETHO MAJIBIX B CPeJIHEH IKOJIe
(1913, Ne 597); E.JI. Bynuukuiit. K Teopuu MakcumMmyMa 1 MUHEMYMA
dyuknuu ogroro nepemennoro (1913, Ne 598-600; 1914, Ne 611-612);
A. Kucenes. O Tex Bompocax 3J€MEHTapHOI MaTeMATHKU, KOTOPHIE
OOBIKHOBEHHO DEINalTCs HOMOIIbIo peziesios (1916, Ne 649); I1. ®dao-
poB. HoBbrlit BeIBOjI pasiioxkeHusi (pyHKIUU € [0 CTEleHsIM [TepeMeH-
woit x (1916, Ne 664-665).

A crarbu, MOCBSIIEHHbIE KOHMYECKUM CEYEHUSM, MOMEIAJINCH B
“Bectauke” m pambIllie, TaK KaK B KAJETCKUX KOPIYCaX 3TU JIUHUN
n3yvasuch eme ¢ 60-x romos XIX Beka. YKaxKeM HEKOTOpbIE pPabo-
toi: B. Crynennos. OHO U3 reOMeTPUYECKUX MECT TOUEK (JUIUIC) U
upubop 1is ero yepuenns (1888, Ne 56); IT. CBentHUKOB. DjieMeHTap-
nast Teopus sJumnca (1896-1897, Ne 239, 240, 242-248); C. 'mpmamn.
Ob1iee CBONCTBO KAacaTeJIbHBIX K KDPUBBIM BTOpOro mopsizka (1897,
Ne 257).

B ymomsanyToMm Boite mokaasie Ha I Beepoccuiickom cbessie mpero-
nasareneit Maremaruku npodeccop K.A. ITocce roBopus o Heobxomu-
MocTy TpodUIbHOM JuddepeHITnAInN CPEIHEN IKOIbl U U3y I€HUs B
CTApIINX MATEMATHIECKUX KJIACCAX 9JIEMEHTOB TaK Ha3bIBAEMOIl BBIC-
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meii MareMaTuku. Ul B pe30JIousix cbe3a HeoOX0IUMOCTb TaKOro 00-
HOBJIEHUsI MATEMATUIECKOr0 00pa30BaHusi ObLIa MOITBEPXK ICHA..

B 1915 roxy npu munucTtpe mapoaoro npocsemenus rpade [1.H. Ur-
HaTbeBe ObLIA IPEIPUHATA, [TOIBITKA MOJIEPHABAINHA THMHAZUIECKOTO
0bpazoBaHusi, OCHOBHOE HAITPABJICHIE KOTOPOit ObLIO ChOPMYTUPOBAHO
B “Marepnasax o pedopme cpemneil nkossl’, Boimemamux B [lerpo-
rpajie OTJIeJIbHBIM U3J/laHueM B ToM ke 1915 roay. B cienyromem romy
“Bectuk” omybsmmkosast 6osbinyio crarsio K.M. ITlepbunsbl, mocssi-
HIEHHYO aHAJIM3y 3Toro npoekta (Ne 658—-660). A eme panbiie, B 1909
rojty, B 2KypHaJie ObLJI IIOMEIIEH IPOEKT YIeOHOI0 IIJIAHA 10 MATEMAaTH-
Ke, paspaboraHubiii BapmaBckuM KpyKKOM IperogaBareseil pusnkn
u maremaTuku (Ne 471). Biarogapst 9TuM myOIuKaIUsiM Y IUTETbCTBO
3HAKOMMJIOCH C II€PEJI0BOM OTE€YeCTBEHHON METO/IMYECKOIl MBICJIBIO.

W3 MaTepnasioB, MOCBSAIIEHHBIX OIBITY 3apyOeyKHOI IITKOJIbI, OTMe-
tum gpa: B. Karan. Hosble nmporpammbr mo maremaruke B Mramnn
(1901, Ne 295); B. JIntuman. ITocTaHOBKA IPENIOAABAHNS MATEMATH-
K1 B cpenredi mkose IIpycenn (1911-1912, Ne 548-558).

Kak yxke ormedasiocs, 0611 B “BectHuke” u otnen 3ama4d. B Treuenne
MHOIHX JIET €ro BeJ mpuBat-noreHT HoBopoccuiickoro yHuBepcurera
E.JI. Bynunkwuii. B kaxk0M HOMEpe TOMENIAIOCH HECKOIBKO 33,189
¢ ykazanueM (hbaMUJIIK IIPUCIABIIETO U MECTa €ro KUTETHCTBA. 3aTeM
IIOMeITaJIMCh pelIeHUd IIPpE/JIaraBIInXCd paHee 3a/1a4. Bﬂ,er TaK>Ke OT-
MevaInCh PaMUJINYA U MECTa KUTEIbCTBA IIPUCJIABIINX CBOU PEIIEHUSI
qnrareseil. Ilo sToMmy ormesy ocobenuno sicno BujHO, ¥TO “BecTHUK’
OBLT IEeCTBATEILHO BCepoccuiickuM 2Kypaajom. Hampumep, B Ne 560
3a 1912 rox momemeHbl 3ajaqu, upuciaaniabie n3 Ompeccer, Camapb
n CraBpornosisi. OTMedeHHbIE B 9TOM HOMEDE DEIeHUs] TPE JI0KEHbI
gurareismu C.-Ilerepbypra, Kasanu, Acrpaxanu, Apmasupa, Jloa3uy,
Mocksei, Bapmassr, Crepautamaka, Oneccol. Kak 3amaqn, Tak u pe-
[IEHUs TPEIJIOKEHHBIX PaHee 3aJa9 HEePEIKO MPUCHLUIAIN yIaIliecs
CpPeIHUX y9IeOHBIX 3aBeIeHU.

Kak yxe ormeuasoch, Ha crpanunnax ‘Bectawmka’ snadmresbroe
MECTO YJIeJIsIJIOCh MaTepuaJjaM 10 UCTOpUU MareMaruku. [loMumo Ha-
3BaHHBIX BbIlle Tpyi0B A.A. Mapkosa u P. Jlenekunga, oTMETUM CJie-
nytomue paborsr: W. Teiibepr. “Tlocaanue o meroge” Apxumemna (1908,
Ne 445, 450, 451); B.B. BoGbiaun. EcrecrBennble U HCKYyCCTBEH-
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HBIE IIyTU BOCCTAHOBJIEHUsI UCTOPUKAMHU MATEMAaTUKU JPEBHUX JOKa-
3aresbeTs 1 BbiBogoB (1910, Ne 515); Ero »e. Vcropus nepsonavaib-
HOro passuTus cuuciaenus japobeii (1911, Ne 535); 1.FO. TumueHko.
Hemokpur u Apxumen (1913, Ne 598-600); Ero »ke. O6 akcruoMax u 110-
crysnarax “Hauan” (1915, Ne 643); B.®. Karan. lcropuyeckuii ouepk
pasBuTHsl yaeHus: 06 ocHoBaHusx reomerpun (1903-1905, Ne 380-403);
Bubsimorpaduueckuii ykazarens jimreparypsl 1o “Bejukoii” Teopeme
Depma (1909, Ne 483).

Bouibmoit naTepec mjisi COBpeMEHHOTO MIPEIoIaABATES JOJZKHBI IIPEJI-
CTABJISITH PENEH3NN HA YIEOHYI0 U METOINYECKYIO JIUTEPATypy, Pery-
JIAPHO IIOMelaBInnecs Ha crpanuiax ‘BecrHuka’. OdeHb MHOro pe-
nensuit Hanucano /.M. CunrossiM. VM omy0IMKOBaH psijl pereH3uii
Ha y4IeOHUKH, COCTABJIEHHBIE JJIs JOIOJHUTEIHFHOIO KJIACCa PeaIbHbIX
YUYUJIMIN, B TOM YHUCJIe Ha YIOHUKH 1O aHAJUTHIECKON MeOMeTpUN
(B. Anexkcanaposa (1909, Ne 479-480), K.B. Ilennonxkkesuua (1912,
Ne 557-558), K.H. Pamesckoro (1912, Ne 559)) u mo sjemeHTam Ma-
remarndeckoro axaauza (B.Ne Anekcanmpposa (1909, Ne 479-480) u
A1 Kucenesa (1910, Ne 522)). B 1909 roxy ebinuia penensust B.®. Ka-
rana Ha onyosmkoBanuyio B 1907 rogy xkuury I1.0. Comoa “Bexkropu-
aJbHbL anaau3 u ero npuiaoxkenus’ (Ne 479-480), a B 1913 rogy — ero
ke penensusa Ha KaHury . lankens “Teoprnst KOMIIEKCHBIX THUCIOBBIX
cucrem”, Beimeamyo B 1912 romy B Kaszanu (Ne 596).

Pernenzent, moanucapmmiics naumagamu K.JI., momecrun B Kyp-
naje penensun Ha Kaury M. Cumona “/lugakTuka M METOIUKA MaTe-
MaTUKK B cpejneii mkoue”, Bpimemuyo B 1912 roxy (1912, Ne 555), u
“Tlemaroruky maremaruku’ B. Mpodueka n @. QuannmoBuda, BBIIIET-
myio B 1910 romy (1910, Ne 524).

Cpemu npounx ormerum penensuro C. 2KurkoBa Ha KHUTY
AN. Tonpuenbepra “CO0OpHUK aprUdMETHIECKUX YIPAXKHEHUN J1JIst
ruMHasuil u peasnbubix yamsmin’ (1901, Ne 295), penensuio B. umios-
ckoro ua kaury C.1. Mloxop-Tpomnkoro “T'eomerpust B 3amagax. Kuaura
st yaureseii” (1908, Ne 464), a Taxxke ase penensum H.A. M3Bosb-
ckoro: Ha yueOnmk K.H. PameBckoro mo reomeTpuu jjisi TOPOJCKUX
YUHJIAIL ¥ YKeHCKuX ruMHasuii (1910, Ne 528) u Ha JpajanaTh mnepsoe
n3nanne yaebunka o reomerpun A.I1. Kucenesa (1912, Ne 560).

CImcoOK WHTEPECHBIX KHUT, PEIEH3UN Ha KOTOPbIE ObLIN OITyDJIMKO-
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Baubl B “BecTHUKE”, MOXKHO TTPOJIO/IZKUATD.

Bce niepednciienHbIe MyOJIMKAIIME OTHOCSTCS K MATeMATHKE W BO-
pocaM ee MpernojaBanusa. A BeJlb B XKypHAJIE MeIaATAUCh TAKKE CTa-
ThU U IO (PU3NKE, B TOM UUCJIE OPUTHHAIBHBIE TPY/IBI KPYIHBIX OTeYe-
CTBEHHBIX U 3aPYOEXKHBIX yUIEHBIX, OMUCAHUA MHOTHMX OIBITOB, IIPUOO-
pOB H T..

o cux mop HUYEro He ObLIO CKA3aHO O TeX IyOJIMKAIUSIX, KOTOPhIE
COCTABJISIIA OCHOBY MATEMAaTHYECKON JaCTU XKYypHaJa, — 0 paboTax mo
JIEMEHTAPHON MATEMATHKE W METOIMKE €€ IIPEIOJIaBaHUs, HAINCAH-
HBIX IEJArOraMU M3 Pa3HbIX ropofoB Poccun. Odenb TPyIHO BbIje-
JINTHh HECKOJIBKO paboT u3 orpoMHOro ux gucaal OrMernM HEKOTODBIE:
@®. Marmou. llmMeHoBaHHBIE BEJIMYMHBI B MIKOJILHOM IPEIOABAHUN U
3navenne ux cuMBojioB (1888, Ne 55, 56); ®@. Kosapxkuk. Ilocrpoe-
HU€ [IPABUJILHBIX MHOIOYIOJIbHUKOB 110 JIaHHO# cropone (1888, Ne 52);
II. ®aopos. IlocTpoenne KopHEHl TPUTOHOMETPUIECKUX YpPaBHEHUI
(1897, Ne 249, 251); K. IIpaBauH. DK3aMeHAIMOHHbBIE THCHMEHHBIE
paboThl 110 MaTeMaTUKe B BBITYCKHBIX KJIACCAX CPEIHUX YIeOHBIX 3a-
Begenuit (1898, Ne 267); M. OperaukoB. HeckosibKo ¢JIOB 0 Tak Ha-
3BIBAEMOM “IIpaBuJie 3HAKOB” B aJjeMeHTapHoii ajrebpe (1905, Ne 394);
C.A. Heanoaurauckwuii. Jloka3aresbCTBO TEOPEMBI O IIJIOCKUX yT-
JIaX TPeXI'PAHHOro 1 MHororpaxuoro yrios (1909, Ne 483); . I'ubmr.
OnbIT 060CHOBAHUSI MEPBBIX TEOPEM M3 KypCa IIKOJBHON IeOMeTpHUH
(1916, Ne 653-654).

B “BectHuke” pegko BCTpeYarOTCs CTaThbH, HOCBAIIEHHBIE METOIU-
K€ M3yYeHWs KOHKPETHOTO BOIIPOCa W, TeM 0oJiee, 10 KOHKDPETHOMY
yaebnnky. Ho 370 He OBLIO TOTIa MPWHATO — HU OJWH U3 M3BECTHBIX
HaM IIe/IarOIMYeCKUX 2KYypHAJOB Tak He nesaji. He momemnanucs tam
HU IJIaBbl M3 HOBBIX yYeOHUKOB, HU TEMATHYECKOE ILJIAHNPOBAHUE, HU
ugakTudeckue marepuasbl. Ho Beab n B Kypaaje “Maremaruka B
mKoJie” IMyOJIMKAIIMY TAKOTO POJia IMOSBUJINCH TOJBKO B Hadase 70-x
TOJIOB.

Hespio naHHOrO COOOINEHUS SABJSETCA O3HAKOMJIEHHE YIaCTHUKOB
Yrennit ¢ “BecTHUKOM ONBITHOW (DUBMKU U IJIEMEHTAPHON MaTEMATH-
ku’. Hajieemcst, HaM yIa/ioch OKa3aTh, 9YTO MHOTHE ITyOJIMKAIIY XKy P-
HaJla MHTEPECHBI U aKTYAJBHBI U CETOHs. BoraTeiii OIbIT OT€IeCTBEH-
HOM IIIKOJIBI MOXKET W JIOJI?KEH CTATh JIOCTOSTHUEM COBPEMEHHBIX Iea-
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roros. A mupokasi u3pecrHocTh “BectHuka’ B kKonie XIX — Hagajie
XX Beka SIBJISIETCS 3aJI0I0M TOr'O, 9TO B OMOJIMOTEKAX MHOTHMX I'yOepH-
CKUX TOPOJIOB 9THU KYPHAJBI €CThb U cefiuac. x mybaukarun Hy>KHO
epen3aBaTh U THIATEIBHO M3Y4YaTh C TeM, YTOObI MCIOJb30BATH B
COBPEMEHHOH IIKOJIE.

Bubanorpaduyeckuii crimcok

1. Jazusa C.A. “2Kypuan snementapuoit matemarukun’ u “BecrHuk
onbLITHON (usukyu u 3nementapuoil maremaruku’ [/ Vcropuko-
MaremaTnieckne mnccaemoBanus. 1956. Bomm. 9. C. 537-612.

2. Henman H. 5. Pycckue MaTeMaTUIecKue Ky PHAJIBL JJid yauress //
MaremaTuka B mkose. 1951. Ne 6. C. 9-22.

3. K 25-yteruio “BectHuka onbITHON (DU3UKKA U JIEMEHTAPHON MaTe-

marukyn” // BO9®M. 1913. Ne 598-600.

3HaKOMCTBO C >KU3HbIO I TBOPYE€CTBOM IIeJaroroB-MmaTeMaTmukKoOB
KaK CpeaCTBO BOCIIMTAaHUA JIMYHOCTHU 6yg1y1uer0 rpaxXJJaHUHa

0.A. IIasaosa

C tBopuecrBom H.U. Jlobauerckoro, M.B. Ocrporpasckoro, B.4. By-
usikoBckoro, 11.JI. Yebwrmena, A. H. Kosxmoroposa crymeHT dpusnko-
MaTeMaTUIeCKOro (haky/IbTeTa CTAJKUBACTCS Ha, 3aHITUSIX 10 MATEMa-
THKE. 3HAKOMCTBO C IEJArOTHIECKON JIeITETHHOCTBIO ITUX U JIPYTHUX
[1eJIArOrOB-MATEMATHKOB Ha 3aHATHAX 110 IMEJJANOTUKE WJIM B PAMKAX
CIIETIKYPCOB HE OCYIINECTBJISIETCs, XOTsI OHO CIIOCOOHO BHECTH HEOIIe-
HUMBIH BKJIaJ[ B (DOPMUPOBAHUE Mjeaja yauress MaremMaruku. ITpa-
8UABHO chHopmuposaHHBLl udeas ywumens — ycaosue apder-
TMUBHOCTU €20 CAMOBOCTLUTNAHUS.

Nmena soimatonmuxcs maremarnkoB XX Beka H.H. Jlyswuma,
JI.C. Ionrpsiruna, I1.C. Anekcangaposa, A.4. Xununna, A.H. Koamo-
roposa, B.B. I'nexnenko, C.JI. Cobonesa, M.A. JlaBpeHTbeBa JTOIKHbBI
OBITH M3BECTHBI KAaXKJIOMY KYJIbTYPHOMY 4YeJIOBEKY. SHAKOMCTBO C IIe-
JIATOTMYECKOM JIEATEILHOCTHIO 3TUX U JIPYTUX M1EJJAr0N0B-MaTEMATUKOB
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TaKKe CIIOCOOHO BHECTU HEOIIEHUMBII BKJIaJ1 B (POPMUPOBaHME IIPodec-
CHOHAJILHOTO UJIeaJia YIuTe s MAaTeMATHKY, JaTh CTUMYJI K CAMOOOpa-
30BAHUIO U CAMOBOCIIUTAHUIO OY/YIIEro yIuTesIsl.

3HAKOMCTBO C YKHU3HBIO M TBOPYECTBOM BBIJIAIONIUXCS M€IArOrOB-
MATEMaTHKOB [TO3BOJISIET PEIIATH MAPAJIIEIBHO eIle JIBe 3a1a49u: hop-
MUuposaHue Memoduieckoli Kyasvmypv, 6ydyuseeo yuumens u
HABBIKOB PeUWEHUA UM Nedaz202uvecKuT 3a0aM.

Popmuposarue memoduueckol KYAbLMYPbL OCYIIECTBIAETCS
3a CYET 3HAKOMCTBA C OCHOBHBIMU HAIPABJICHUSIMUA B PA3BUTUU CO-
BPEMEHHON MaTEMATUKN W BO3MOYKHOCTSIME UX OOCYKJICHUSI C yIAIIH-
MUCsT; 3HAKOMCTBA C METOJIAMHU COBPEMEHHOI MaTEeMAaTUKHU, ¢ METOJIa~
MU ¥ TIPUEMaMU, KOTOPbIE UCIOJIb30BaJIl 3HAMEHUThIE MaTEMaTUKU B
y4IeOHOM IpoIecce, W BO3MOXKHOCTSIMUA WX WCIIOJIb30BaHUSA B pabore
CO IIKOJBHUKAMU; PACKPBITUS POJIK MeTadOop U AJUIErOpuii Ipu U3J10-
JKEHUW CJIOYKHBIX MATeMaTHIeCKuX wjeil u hOpMUPOBAHUS yMEHUN U
HABBIKOB X HCIOJIB30BAHUS B yIeOHOM IPOIECCe.

DPopmuposarue HABBIKOS peweHUust nedazo2udeckur 3aday
(opranu3oBaTh NPOLYKTUBHYIO pAOOTy B KJIACCE; HANTHU PAIUOHAIbHBIN
BBIXOJI, U3 CJIOXKUBIIEHCST HAIPSXKEHHON CUTYaIUU, UCIOJIb3Ys ee JJIsi
BOCIIUTAHUS JIMYHOCTH OY/yIIEro IparkjiaHiHa; CO3HATEIHLHO CO3/IATH
CHUTYAIHIO, CIIOCOOCTBYIONLYI0 (DOPMUPOBAHUIO HHTEPECA K MATEMATHKE
i (GOPMUPOBAHUIO OIPEIEJIEHHBIX KAYeCTB JIMIHOCTH) OCYIIECTBIIS-
eTCsi B IIPOIIECCe 3HAKOMCTBA C JETCKUMHU I'OJIaMU 3HAMEHUTBIX MaTe-
MAaTHUKOB, C T€M, KaK OHU OObsICHSIJIU BO3HUKHOBEHHUE y cebsi mHTepeca
K MATeMaTHKe, 3HAKOMCTBA C MeJarOrMIeCKUMU B3TJISIIAMU U JIHIHBI-
MU KA4eCTBAMH 3HAMEHHWTBIX YUEHBIX, OCOOEHHOCTSIMUA PENICHUsT UMHU
PA3JIMIHBIX [eIATOIMIeCKUX 38189 U BO3MOXKHOCTSIMHU UCIIOTH30BAHUS
[IOJIyYEeHHBIX 3HAHUIl B yI4€OHO-BOCIIUTATEILHOM IIPOIECCE.

Taxk, nanpumep, H.H. JIy3un uckycHo ymes ucnoib30BaTh Mema-
dopvL U annez20puU NPU USAOHCEHUU CAOHCHBLT MATNEMATILU-
yeckux udeti: “Ecau npedcmasumsv cebe payuoHasbHbE TNOYKY Yep-
HOLMU U HENPO3PAHBMU, BCE OPY2Ue MOUKY — NPO3PAHHBIMU, MO Mbl,
CMaA6 NPOMUB C6EMaA U 0EPIHCA HAULY NPAMYIO neped 2Aa3aMU, YEude-
AU 6v npobusarOULuecs 6C100Y DECKOHEUWHO MOHKUE AYYU CEEMA, NPO-
WeAWUE YePE3 UPPAYUUOHAALHBIE MOWKY . SHAKOMCTBO C €0 METOIOM
“pacuieneHust TPYAHOCTEN TAKKe MO3BOJIUT MOBBICUTH METOIMIECKY IO
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KYJIBTYPY OY/YIIEro y4IuTeJisi.

BrakoMCcTBO ¢ KadecTBamu jimanoctu Hukosiast Hukosaesuya, Gira-
ro/iapsi KOTOPbIM OH HE CJIOMUJICS TI0J] HAXKMMOM TPABJIU U KJIEBETHI,
HE SMUTPUPOBAJ U IO KOHIA YKU3HU IIPOJOJIZKAJ IIJIOJIOTBOPHBIE HC-
CJIeZIOBAHUS B MaTeMaTHKe, CIOCOOHO BHECTH HEOIIEHHMbII BKJIaJ B
¢dopMUpOBaHNE JJUYHOCTH CTY/EHTa U €ro OyIyIIUX ITUTOMIIEB.

B ucropun orevecTBeHHOrO 0Opa30BaHUsT UMeETCs OOJIBIIOE KOJIU-
9eCTBO MOJOOHBIX IIPUMEPOB, ONMMPAsCh HA KOTOPbIE MOXKHO cOpMU-
poBaTh TPOGECCHOHATBHBIN nIeays OyIyIero y4IuTeas MATEMATHKH,
MIOBBICUTH €r0 MAaTEMATHIECKYIO KYJIbTYpPY, CIIOCOOCTBOBATH BOCIIHTA-
HUIO €0 IIPOdeCCHOHATIBFHOIO MaCTEPCTBA.

B.B. I'eieHKO 6BLIT HE TOJIBKO MATEMATHKOM, HO U PA3MBIIILISLIT HAJT
TeM, KAaKIM JIOJI2KHO OBITH MaTeMaTUIecKoe 00pa3oBaHue, KaKyo POJIb
urpaer camMooOpa30BaHNe U CAMOBOCIUTAHNE B CTAHOBJICHUH yINTEJIs:
“XOpoImM yIATEeJeM CTAHOBSITCS HE CpPa3y, MACTEPCTBO MPUXOJUT B
pe3ysabTaTe JINTEeTbHON HAIPSI?KEHHON pabOThI Hal cO0O0#, HaT CBOUM
OTHOIIIEHUEM K JIFOJSM U MX HeJI0CTAaTKaM, HaJ[ CBOUM XapaKTepPOM U
peubio. YUuTesb JI0J2KEH BOCIUTHIBATH B cebe yMeHre NOBOPUTH CIIO-
KOITHO, 0e3 pa3jpakeHus JaxKe B TeX CIydasix, KOTJa OH He TOJIBKO
pa3aparkeH, HO U Pa3THEBAH. Y MEHHE IIOCTABUTDL CeOs BBIMIE JIMIHBIX
9yBCTB Pa/I JIOCTUKEHUs BHICOKOI 11€JIM — BOCIUTAHUS U 00Pa30BaAHUST
MOJIOJIOT'O ITOKOJIEHUS — HY2KHO CYUTaTh INEHHBIM Ka1eCTBOM y“II/ITe.J'IEI77
[1].

OH cunraj, yro udeas mpyda Yywumeas — “nomowv watimu ce-
05, 60U UHMEPECH, CB0U CNOCOOHOCTNU U YBAEUEHUA KAHCIOMY U3
yuwawuzrea” Jas 3Toro B OOIIEHNM C CHJIBHBIM YIEHUKOM HEOOXOTH-
MO J1aTh €My IIO4yBCTBOBATH, UTO ‘€My BePAT, HAJIEIOTCA HA €r0 CUJIbI
¥ yBepeHbI B €ro OOJIbIINX BHYTPEHHUX CIIOCOOHOCTSIX  HE TOJBKO B
MMO3HAHWN CO3J[AHHOTO, HO U B CO3JIAHUU HOBOTO. A JJIsT 9TOTO OH JOJI-
2KEH TPEHUPOBATDH Ce0sl B PEIeHUN CJIOXKHBIX 3aad. Crabbrit “mosken
[IOYYBCTBOBATDb, YTO HA HET'O HE MAXHYJ/IU PYKOI, & B €10 BO3MOXKHOCTHU
BepAT’.

Iaer ['He/IeHKO 1 COBETBI O TOM, KAK BECTU Ce0sl C TPYIHBIME yUa-
mmMucs (KOTOpble IPpyObl ¢ yUUTEeIeM WU YK€ MOAYEPKHYTO JIOOE3HDI
¢ uuM): “BecelioBaTh ¢ TAKUME TPYJHBIME YIAIUMUCS JIy9Ille BCEro C
a3y Ha IVIa3 ¥ He TOJBKO O WX ILIOXOM IIOBEJEHUHU, HO U O TOM, UTO
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MOTJIO OBbI CO3/IaTh UM HACTOSMIIUN aBTOPUTET B IJIa3aX KJIAcca, YIIOMsi-
HYTh O IIOTEHIIMAJIbHBIX UX BO3MOXKHOCTSAX U TEPSEMBIX CIIOCOOHOCTSIX .
B Bompocax BocmumTaHmsi Ha ypPOKax MATEeMATHKHU B3LVIsiIbl | He-
JEHKO OJIM3KU B3IVISAAM €ro yUIUTeNsi — 3HAMEHHTOIO MaTeMAaTHKa
A 5. Xunauna, Koropsiii ucast: “O posin u 3HAYEHUN YyPOKOB MaTeMa-
TUKHU B BOCIIUTAHUY [IPABUJILHOIO U JUCIUILINHUPOBAHHOTO MBIIILJIEHUST
TOBOPUJIOCH ¥ ITHACAJIOCH OY€Hb MHOTO. HalpoTus, 0 BJIMSTHUN MaTeMa-
TUYECKUX 3aHsITHI Ha (DOPMUPOBAHUE XapaKTepa U MOPAJbHON JTUIHO-
CTH YYAIIEerocsi He CKa3aHO MOYTH HU4ero. . . [lo Moemy MHOTOIETHEMY
OTIBITY, Paboma Had YCBOEHUEM MAMEMAMUYECKOT HAYKY HEUIOEHCHO
BOCTIUMDBIBAEM, — UCTLOOBOAD U BECOMA NOCMENEHHO — 8 MOAOIOM HeA0-
8eKe UeABLT PAO HEPM, UMENUWUT APKYIO MOPAAGHYIO OKPACKY U CNO-
COONBIT 8 JanbHETWEM CMAMb BANCHETULUMU MOMEHMAMU 6 €20 HPAG-
cmeennom obauke”. Cpenu 4epT, KOTOPbIE BOCIIATHIBAET MaTEMATHKA,
OH HA3BIBAET YECTHOCTH, IIPABIUBOCTDH, HACTOWYUBOCTDL M MY2KECTBO.
“JI7ist HETO KaK JIIs JIeJIOBEKA ¢ MATEMATHIECKUM MBIIIJIEHIEM OBbLIO
OpraHuYeCcKrd HEBO3MOXKHO CJeJIaTh 4TO-JIuOO0 He JIO KOHIlA, HEDPEXKHO,
6e3orBercTBeHHO. OH NOBOPWJI TAKXKe€, ITO OH HE MOXKET OTCTAaWBATH
HEUYTO, UMEIOIee MHOYXKECTBO ToJiKOBauwmit’. [ljis yauresnss oH cumra-
eT HanboJIee BayKHBIM MAKCHMAJIHHOE UCIIOIH30BAHUE ‘CBOMX YPOKOB B
[EJIsIX BOCIUTATEILHOTO BO3IENHCTBYS B YKA3AHHOM HAIIPABJICHUN .
Bcemomunas mkobHbIE TO/1BI, ['HEIEHKO OMUCHIBAET CBOE yBJICUEHIE
ucropueil, 3HaHue KOTOPOU BBIXOJMJIO 38 PAMKH IIIKOJIBHON IIPOrpaM-
Mbl. Takke MHOIO BPEMEHHU OH VJIEJIslI JINTEPATYPE, MbITAJICS IUCATH
CTUXU U MPO3aNTIECKHUe TPOM3BEICHNs, OTHAKO HAIIeJ ceOs B MaTeMa-
THKE, ee IPUMEHEeHNN K 33aJa9aM eCTeCTBO3HAHUSA, HHKEHEPHOI'O Jeja
U OPraHU3aIllU IIPOU3BOJICTBA, & TAKXKE B UCCJIEOBAHUHU BOIIPOCOB MC-
Topun ¥ PUIOCOGUN MATEMATHKH. “DTO COBCEM HE O3HAYAET, UTO MOU
YBJIEYEHUsI HCTOPHUEH U IUTepaTypoil mpomnasu gapoM. 7 ybexeH kak
pa3 B 00paTHOM, OHU BHEC/IH B (DOPMHUPOBAHUE MOETO XapakKTepa, Tak
K€ KaK U My3bIKa, MHOI'O CYIIECTBEHHBIX YepPT. TOYHO TaK K€ TOpo-
WO 0P2AHU30B8AHHBLE U NPOBEIEHHDBIE YPOKU NO MAMEMAMUKE NO360AA-
10m PopMUPOBAMb CYULLCMBEHHBLE HEPMbL TAPAKMEPA MONODOLL A10-
deti u uxT MopasvHue NPUHYUNG’, — yTBep:XKaaeT memaror. HanboJib-
1ee 3HAYEHWE MPEJCTAB/ISET MATEeMATHKA I WHTEPHAIMOHAJIBLHOIO
BOCIIUTAHUSA, “TIOCKOJIbKY 3aKOHOMEPHOCTH TOYHBIX HAYK OJHU U T€ K€
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B Mockse, Jlongone u Tokuo”. Ognaxo “B HATPUOTUIECKOM BOCIHTA-
HUW y4YacTByeT He caMa MaTeMaTHKa, a HEKOTOPbIE COIyTCTBYOIINE
ACIIEKTHI . PACCKA3BI YUUTEJIs 00 yCIexax IMIKOJIbHUKOB HAIEH CTpaHbI
Ha MEXKJyHAPOIHBIX OJIMMITNAJAX, O BKJIAJE OTEIeCTBEHHBIX YIECHBIX B
pa3BUTHE MATEMATHKH U €€ [IPUJIOKEHUII.

Hamee on 3amMedaeT, 9TO “BOIMPOCHI BOCIIUTAHMS MOPAJJIHHBIX EHHO-
cTeil ¥ MaTpUOTU3Ma Ha YPOKaX MaTeMaTHKU Pa3pabOTaHbl ellle Helo-
CTATOYHO, HO 9TO COBCEM HE O3HAYAET, UYTO MATEMATHKA IOJTHOCTHIO
JINIIIEHA BO3MOXKHOCTEl BHECTU CBOI BKJIAJ B 9TU BayKHBIE ACIEKTHI
BOCTIMTAHWST TPaKJaHWHA. B CBOUX CTaThsIX, OMyOJINKOBAHHBIX B XKYP-
naJje “Maremaruka B mKoje”, 'HeIeHKO TTOCTOSTHHO IO TIePKUBAJ POJIH
WCTOPUU MATEMaTUKNA B (DOPMUPOBAHUY JINYHOCTU OYILYIIErO TParKIa-
HUHA, a, CJIeJOBATEJIBHO, OYIYIIUi yINTE/b MATEMATHKN JIOJI?KEH XO-
POIIIO TIPeCTaBIIsATh cebe 3Tu Bo3MokHOCTU. Kpome Toro, B mporecce
00yJeHus B IeIBY3€ JI0JI2KeH COOPMUPOBATHCS HABLIK MCIIOIH30BAHUST
CBEJIEHUI M3 UCTOPUH MATEMATUKH /It POPMUPOBAHUS JTUIHOCTA OY-
JIYIIETrO I'PaskIaHIMHA, YTO BO3MOXKHO OCYIIIECTBUTH B PAMKAaX CIIEIKY -
Ca UCTOPUKO-MATEMATHIECKON HAIPABIEHHOCTH.

Paccmorpum HEekoTOpPBIE (DAKTHI U3 UCTOPUU MATEMATUKHU, 00J1a1a-
fo1re 0COOBIMU BO3MOYKHOCTSAMHY JIJIsI BOCIIUTAHUS TAKAX KAYECTB JIMI-
HOCTH, KaK HATPUOTH3M, WHTEPHAIMOHAIN3M, UE€CTHOCTH, YIIOPCTBO,
CTOMKOCTH B 00pBHOE ¢ OOIECTBEHHBIM MHEHHUEM, TPYI0TI00ueE.

I1.JI. YebbImieB siBjisieTCsi OJHUM U3 BEJIUYANIITNX MATEMATUKOB MU-
pa. OcuoBaresb IleTepOyprckoit MareMaTndecKoil IIKOIbI U TAJAHT-
JIUBBI M300peTaTelb MHOTO BPEMEHU M CHJI OT/IABAJI JI€JTy HAPOIHOTO
obpaszoBanusi. VM pyKOBOIHIIO OHO CTPEMIIEHIE — YJIy IIIUTh IIPEIOIa~
BaHUE MaTEMATUKHU B IIIKOJIAX BCEX Pa3PsI0B, HAUMHAS C BOCKPECHBIX U
KOH4asl yHuBepcuTeTaMu. /[Bepu ero jgoma ObLIN OTKPBITHI JIJIsi JTIOO0T0
YEJIOBEKA, YKEJIAIOIIEr0 HOJIYIUTh COBET (OT aKaJeMUKa J0 IIKOJIbHU-
ka). YeOblIeB IPUHUMAJ YIACTUE B [OLYJISIPU3ANUN MATEMATHIECKIX
3HAHWI Yepe3 SHIMKJIONeInIecKue cjaoBapu. Ilomoms pa3BuTuio ma-
TEMATHKY B HAIIEH CTPAaHE OH CYNUTAJI CBOUM MATPUOTUYECKUM JI0JI-
rom.

OrkJiaibIBast DOJIBIIYIO YACTh Oy 4aeMoro copepzxkanust, [1.JI. He-
OBIIIEB BITOCJIEICTBUU MOT y2K€ MPHOOpPETaTh HA CBOM COEPEeXKEHUst
HebOJIbIIINEe WMEHUsI B PA3HBIX dYacTax Poccun. B aTumx mmeHumsx ox



132 I'maBa 2. Vcropuss MaTeMaTHKH U MaTeMaTHIeCKOIO 0Opa30BaHHST

HUKOTJIa He XKWJI, a OT/[aBaJjl UX B apeHJly WU [IPOJaBaJi, KOIIa IeHa
Ha 3eMJII0 HaJdaJjia BO3pacTarh. Hajio 3aMeTUTh, YTO, COBEpINas yKa-
3aHHBIE TIOKYIIKH, 1eObIIIeB HUKOT/Ia HE IIeJI IPOTUB CBOEW COBECTH.

Tak, J./1. O6osenckuii B ero “Habpockax u3 BocrioMuHanuii” 1m-
mret: “B ommeke 0Ka3a/10Ch, YTO UMEHHE MaJIOJIeTHUX [ OPSIHHOBBIX OBLIO
MIPOJIAHO C TTYOJMIHBIX TOPTOB 3, JIOJT OIEKYHCKOMY COBeTY B 238 py6-
Jieit. MaJiosierHue ocTanch 6e3 BCIKUX CPeJCcTB. Mexk iy TeM, uMeHue
6n110 B 400 mecstun yepHo3eMma. . . Imenne Ob110 Kytuieno B 1891 romy
CTAPUKOM aKaJeMUKOM JeObIIeBbIM, KOTOPOTO s OThICKAJ B llerep-
Oypre 1 KOTOPOMY IIOCTABUJI HA BU/L IIOJIOYKEHIE MAJIOJIETHUX U IPO3si-
Iy1o onekyHaMm HenpuaTHOCTD. 11.JI. Uebbimies, y3HaB, B UeM Jiejio, He
3aaymbiBasch (!), Bossparun umenne TopsimaobiM” [3].

B 30-40-e roger XX B. B I'epmanuun Obiia passepHyTa 60pbda ‘“3a
qucrory apuiickoit Haykn’. Hemengmit maremaruk Orro Teitxmiosiep,
OyIydu YJI€HOM HAIUCTCKOU MMapTUW, MIPUHUMAJ aKTUBHOE yJIacTHe B
OTCTpaHEHUH OT akajemMudeckoil jgeareapuoctu P. Kypanra, 9. Jlan-
nay, 9. Herep. IIpoHarucrcku HACTPOEHHBIE CTYJIEHTHI II0J €ro py-
KOBOJICTBOM IIPErpaXK/iaJin BXOJ[ B ayxuropuio mpodeccopy Jlanay,
He yKeJiasgd, 9TOObI HOBMYKH “yuuiuch y espest’. Ho sTo He momermaso
Teiixmronnepy B gacTHOM mucbMe K Jlanmay cooOmuTh, 9TO OH JIMY-
HO He MpOYb CAyINaTh y mpodeccopa crenkypcebl. [locme Toro, kKak
9. Herep ObLia yBoJieHa U3 yHUBEpcHuTeTa, TelixMioiep o0paTucs K
Hell ¥ IOMPOCUJI ee BECTU YACTHBIN CeMUHAp /I HETO M HECKOJIbKUX
€ro COKYPCHHKOB. . . IMMU COIJIACKAIACH, OHA W TOTJA HE BEPUJIa B 3JI0.
Hasun ['masbepr HA BOIPOC O TOM, UTO IIPEICTABIISET MATEMATHKA B
lerrunrene mocse Toro, Kak OHa OCBOOOIMJIACH OT €BPENUCKOrO BJIUsI-
HU$, OTBETUJI, ITO OHA HE CYIIECTBYeT OOJIbIIE.

Boinatormuiica memernkuit yaensiit ['epman Beiisib yTBepK1as, 9To
BCe yCIleXU HEeMeIKHMX HUCCjenoBaTesieil B (pu3mke u MaTeMaTHKe Obl-
JIN IOCTUTHYTHI UMU OJIarofiapsi COTPYIHUYIECTBY U OOMEHY HIesIMU C
YUEHBIMH BCEX CTPaH, B3AUMHOMY OOMEHY, He 3HAIOIeMy rpaHul, (ec-
JII MCKJIIOYUTH OBl BOMHBI). “BeccMbIC/IEHHO NBITATHCS Pa3liepHYTh
€/INHYIO0 TKaHb Ha OTIEJbHbIE HUTH U YK COBCeM abCypJIHO MOBOPUTH
0 “HeMerKoil MareMaTuke’ WM “HeMerKoil (pusmke’, Kak 3TO Jesasin
narucTckue danarnkn. Ha camom fiesie, He MOXKeT OBITH HUIEro boJiee
WHTEPHAIMOHAIBLHOTO, YeM MATEMaTHKa U €CTECTBEHHbIE HAYKH .
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BoJibiioe BHUMaHVE TOHSITHSAM MATPUOTU3MA U IYBCTBA I'PAXKIaH-
ckoit orBercTBeHHOCTH yiesiasier @. Aparo — 4ecTHBIN TI'pDaKIaHWH ¥
UCTUHHBIN maTpror PpaHuy — B CBOMX 3HAMEHHUTHIX “Omorpadusx’.
Bor na 4To0 oH cuen HyxkHBIM 00paTnTh BHHMaHue B Omorpadun [ac-
mapa Momxka.

B crenax me3bepcKoii MIKOJIBI ObLjIa POXKIEHA Ta YaCTh MaTeMaTHU-
KW, KOTOPYIO BIIOCJIEJICTBAN HAYaJU HA3bIBATH HAYEPTATEJIBHOW Ieo-
merpueit. Mesbepckas IIKojIa JOPOXKUJIA OTKpbiTHeM MoH>XKa; OHA
rOpANJIACh TeM, UYTO B Hell HAYAJIACH [TOJIE3HEUINAas YaCTh MaTeMATH-
KU; HO, TOP/IsICh, OHA He 3a0bLJIa U MATEPUAJILHBIX BBITOJ: HOBYIO HAYKY
MOKPBLIa TaliHoit. HauabHUKY MIKOJBI TOBOPUJIM, YTO “HE HYKHO TIO-
MOTaTh WHOCTPAHIIAM, KOTOPbIE IIyCTh OCTAIOTCsl IPU MX HECYACTHOM
PYTHHE; IIyCTh OILYIHIO TPOU3BOJAT CBOU IOCTPONKY, IEPEIAMBIBAIOT
WX HECKOJIBKO Pa3, He MMesi BO3MOXKHOCTHU COOOINATH UM HAJIIeXKAIIE
[MPOYHOCTH; UCKYCCTBO CTPOUTH CKOPO U HPOYHO IHYyCTh HaBCe-
r/Ia OCTAaHeTCs JOCTOsIHUEM (PPaAHIy3CKAX BOEHHBIX HH>KEHe-
pos” [5].

Xorst 3TH npaBusia ObLIN BBEIEHBI UCXOJlsl U3 IyBCTBA HATPUOTH3-
Ma, OJTHAKO OHU HAIUTAHBI HEITOXBAJBHOHN 3aBUCTBHIO U HEIOOPOXKEIa-
TEJILCTBOM K 9IeJIOBEYECTBY, yTBEpXK1aeT Aparo.

Vuariuecss TO2KHBI YCBOUTb, YTO TOPJOCTH, WUCHBITHIBAEMAs 3a
YCIIEIIHbIE UCCJIEIOBAHUS YIEHBIX-COOTEUeCTBEHHIKOB, SBJISIETCS eCTe-
CTBEHHOI1, OJTHAKO OHA He JIOJI)KHA [EPEXO/IUTH B “OIlIeBBIBAHUE” JIPY-
TUX yYEHBIX W PA3rOBOPBI O IMPEBOCXOICTBE “HAIMOHAJIBHOW HAYKW .
A.TI. YexoB 3aMeTHJI OJHAMKIBI, ITO “HAIMOHAJBHON HAYKW HET, KaK
HET HAIMOHAJBLHONW TaOJIMITHI yMHOKEHUST .

Ha npumepe Guorpadun camoro Aparo MOKHO IIPOIEMOHCTPHPO-
BaTh TaKO€ KAYeCTBO JIMYHOCTH, [IPUCYIIEe HACTOSAIIEMY I'DaXKIaHUHY,
KaK yMEHWEe KPUTHYECKU OIEHUBATH CYIIECTBYIOILYIO BJIACTH, TO €CTh
YMEHUE 3aMedaTh KaK MOJIO2KUTETLHBIE €€ CTOPOHBI, TAK U OTPUIATE b~
Hble. Aparo He jo6ui Hamosieona 3a ero geciorusm u 4ecTosrodue, Ho,
BO BCSIKOM CJIydae, OH OT/IABAJI CIPABEJIMBOCTD €r0 BEJIMKOMY TEeHUIO
U €er0 BEPHOMY ITOHMMAHUIO I0JIb3bI HAYK B MOCY/IaPCTBEHHBIX JiejiaX. Ml
Te, U JIpyrue KadecTBa JIMYHOCTH Harojieona OH JIEMOHCTPUPYET B CBO-
ux “6uorpadusax”’. Bor onuH u3 Takux mpuMepoB. Aparo ObLI B 9ucCIe
BOCIIUTAHHUKOB [lO/IMTEXHUIECKON TITKOJIbI, OTKA3ABIIAXCS [TPUCOE I~
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HUTH CBOU IIO3/IPABJIEHUS [IPU IIEPEMeHe KOHCYJIbCTBA HA CAH UMIIEPa-
topa. Ilepsoit amonumeit Hamnosieona 66110 BBIMHATH UX M3 IMIKOJIBI, BCE
JKe Mo3J[Hee OH CKasaul: “fl He MOry BLIMHATH MEPBBIX BOCIUTAHHUKOB,
JKaJIb, YTO OHU He mociegane” [5].

SuakomcrBo ¢ )kus3abio H.U. JlobadaeBCKOro mo3BoJisieT mpoJIeMOH-
CTPpUPOBATh HajIMYHe TaKUX KadeCTB, KaK YECTHOCTb, YIIOPCTBO,
CTOMKOCTh B O0pbbe ¢ 00IIeCTBEHHBIM MHEHUEM.

Ojmako Kpyr uHTepecoB JI06aueBCKOro He 3aMBIKAJICS TOJBKO Ha
HayKe W YHUBEPCUTETCKO# mesrespHOCcTH. OH 3aHUMAJI AKTUBHYIO
rPa>kJaHCKYO HO3UIHIO U NMeJI PA3HOCTOPOHHNE WHTEPECHl. B nmve-
HUU, COCTABJISABIIEM IIPUJIAHOE YKEHBI, OH CTPEMUJICS] BECTH XO35HCTBO
Ha HAay4YHOI OCHOBE, WCIIOJIb3ysl PA3JINYHbIE TEXHUIECKUE HOBOBBEJIE-
Husi. Ero BOOyIIeBIsi MBICIH O HEOOXOJUMOCTU BCEMEPHOI'O Pa3BU-
THST IPOMBIIIJIEHHOCTH U CEJIbCKOro xossiitctBa Poccuu. JlobadeBckuit
CTaJl OJTHUM U3 WHUIMATOPOB CO3JaHusd Ka3aHCKOro 3KOHOMHIECKOTO
06111eCcTBa 1 OBLT AKTUBHEHIITNM €0 IJIEHOM, (DAKTUIECKH — €10 PYKOBO-
gurejeM. OH y4acTBOBAJI B U3YYEHUN SKOHOMUKHU KPasi, B OPraHU3aIlAN
BBICTABOK JIOCTHXKEHUI CEJIbCKOTO XO3SIICTBA U IMIPOMBIIIJIEHHOCTH, Jie-
JiaJi COODIIEHNsI O TE€X WJIM WHBIX YCOBEPIIEHCTBOBAHUSX U HOBIIECTBAX.
HeomHokpaTHO OH BBICKA3BIBAJICS O HEOOXOJMMOCTH BBEJEHUST IKOHO-
MHIYIECKOT0 U TTPO(ECCHOHATBHOIO 00Pa30BAHMUS, HCKAJ IIYTH CO3/IAHUS
PeMeC/IEHHBIX U TOPrOBBIX IIKOJI HE TOJIBKO JIJId KYII€IeCKUX JleTefL HO
u Jyist gereit 6egHOTH [6].

HeboubIm10e TemaTryieckoe OTCTYILIEHUE Ha yPOKE MOXKET OBbITH I10-
JIE3HBIM U5l TIOHUMAHUS Cepbhe3HOi mpobiieMbl. OHO MOXKET OBITH OCYy-
MECTBJIEHO B CJIEYIONIX POpMax: PACCKa3 yIuTesis O JeTCKAX U I0HO-
MMEeCKUX TOJIaX TOrO WJIM WHOTO yYEeHOTO, O €r0 HAYYIHON ¥ IIPEeroIaBa-
TEJIbCKOMN JIeSITeIbHOCTH; Hecesia ¢ yIalluMucs; pelieHne 3a1ad ¢ Uc-
TOPUUIECKUM COJIEPKAHUEM; OOBIIPHIBAHME MCTOPUYIECKOIO CHOXKETa B
BUJIE JIMAJIOTA €r0 yYACTHUKOB; UYTEHHE CTUXOTBOPEHUl, HAITMCAHHBIX
MaTeMaTHKAMHU WX O MATEMATHKAX.

B pamkax Hemeqnm MaTeMATHKH W BO BHEYPOUHOI paboTe MOYKHO
[IPOBECTHU 3aHsiTHE B (pOpMe JUCIyTa, HA KOTOPOM Oy/yT 06CyKIaTh-
Csl HPABCTBEHHBIE BOIIPOCHI C IPUBJIEYEHWEM MaTepuaja u3 Ouorpa-
duit maremarukoB. MOXKHO HANKMCATH CIHEHAPUI W MOCTABUTH CIIEK-
TaKJIb ICTOPUKO-MATEMATHIECKOTO COEPIKAHIS; IPOBECTU BUKTOPUHY
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Ha 3HaHUe Ouorpaduil yUyeHbIX; IPOBECTU KOHKYPC Ha caMoe JIydilee
CTUXOTBOpPEHUE (PUCYHOK, IIOJEJIKY ), IIO3BOJISIONIUE IIPOAEMOHCTPUPO-
BATh JIMYHBIE KAYeCTBA JAHHOTO y4IeHOro. B OCHOBe Bcex BHIMIENepe-
9UCJIEHHBIX (POPM PAOOTHI JIE2KUT CAMOCTOSATE/IbHAS pab0OTa yIAITAXC ST
C UCTOPUKO-MATEMATAYCCKON JIUTEPATYPON.

B pesysibrare Takoit paboThl ydaruecs J0JKHBI YCBOUTH, YTO UC-
TUHHBI TATPUOTH3M HAXOIUT BOILIOIIEHHE B JlejlaX, B OTIAade, JYalle
BCero OYJHUYIHOI, B 9eCTHOM OTHOIIEHUHU K TPY/Ly, B TOM YUCJE K yIed-
womy. Kpome Toro, Oyaymume rpakiaHe JOJKHBI HAYIUTHCA IEHUTH
rOCyIapCTBO, B KOTOPOM TPYOJIIOOUBBIN, CIIOCOOHBIN U€JIOBEK MOYKET
JOCTAYb JIIOOBIX BBICOT; IPHOOPECTH yMEHUE KPUTUYECKH OIEHIBATH
CYIIIECTBYIOILYIO BJIACTb.

Yrobbl BociuTaTh B cebe IpazKkIaHUHA, VUIAIINecs, IIPEXKJe BCero,
JOJIKHBI HAYIUTHCs MIPABUWIHHO OIEHUBATD CBOU M Uy2KHE IOCTYIKH.
[Temaror MmoxkeT u JOJIKEH IOMOYb YI€HUKAM IIPOITH 9Ty HEPBYIO CTY-
IIEHbKY HA IIyTU K CAMOCOBEPIIIEHCTBOBAHMIO. Bruorpadun Besuknx ma-
TEMATHKOB MOI'YT COJIEHCTBOBATH YUUTEJI0 MATEMATHKH B (POPMUPO-
BAHUU JIMYHOCTH YE€JIOBEKA U I'DAXKIAHIHA.
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K Bompocy 0 panyoHAIbHBIX IPUOIKEHUAX \/3 y Apxumea:
HOBasli PEKOHCTPYKIMS

A.H. Illemnuros

1. IlocTanoBKa 3aga4u

1.1. Apxumes B “U3mepennu Kpyra” HOIb3yeTcs ist /3 By Msl paIi-
OHAJILHBIMU TPUOJINKEHUSMHI, OJHO U3 KOTOPBIX OEPETCs C HEI0CTaT-
KOM, & JIpyroe ¢ u3OBITKOM:

265 1351
N Py
55 <V3< 75

T npubIMXKEHUsT BBOIAATCA ApxumeaoM 6e3 KakKoro-ambo KOoM-
meHTapus. Moxer ObITh, OH MOJIyYasl UX B IEPBLIX IPEJJIOKEHUIX CBO-
€ro COYMHEHUs], yTPAYEeHHbIX ellle B AHTUIHOCTH (API'YMEHTBL B [I0JIb3Y
TOrO, YTO HAYAJbHBIE MPEJJIOKEHUST TPAKTATa CYIECTBOBAIN U OBbLIN
3areMm yrpauensl, cM. [1. C. 528]).

K coxkaJtenuto, jormeinme 10 HAC aHTUYHBIE KCTOYHUKU HE COJEP-

2KAT CBEJEHUI O METOJEe, KOTOPBIM OBIJIU IOJIyY€HbI 9TU PE3yJIbTaTHI.
MHorue HCTOPUKYT MATEMATHKY MTBITAIUCH PEKOHCTPYUPOBATH 9TOT Me-
TOJI, ¥ IO BOIIPOCY O “IPHOIMZKEHHBIX 3HAYeHHAX /3 y Apxumena” 3a
nocaeaaue 300 seT BeIpocsa obmmpHast turepaTypa (MoapobHyo 6ub-
smorpaduio Bonpoca M. [2, 6, 11, 12]).
1.2. Psin aBTOpOB cBsi3biBaeT Meroi, Apxumeia ¢ Teopueil HeIpepbiB-
HBIX JIpO0eil U JIeXKAIUM B €€ OCHOBE AJITOPUTMOM TIOCJIEI0BATETHLHO-
0 BBIYUTAHUA, YIIOTPeOIseMbiM EBKIMIOM BO 2—4 mpemioKeHus x X
kuaurn “Hagasa” mjs BbIHECEHUsT CyXKIEHNST O COU3MEPUMOCTH UJIN HECO-
U3MEPUMOCTH BEJIUYUH U JIJIsi HAXOXKJIEHUs MX OOINeil Mephl B CIydae
COU3MEPUMOCTH.

Orromrenne /3 : 1 MOXKHO PA3JIOXKATh B HEIPEPHIBHYIO IPOOH

1
V3=1+
1+
2+
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b0 anrebpamyecku Ha ocHobe ToxiecTBa (V3 — 1)(V3 + 1) = 2,
Jir60 Iy TEM TIOCIE0BATEILHOIO BEIMUTAHUS BBICOTHI PABHOCTOPOHHETO
TPEYIOJIbHUKA U TI0JIOBUHBI €I0 CTOPOHBI (CM., K ipumepy, [2]). Tlepsbie
MOAXOIAIIME JPOOH JIJIS 3TOTO PA3JIOKEHUsT PABHBI

5 7 19 26 71 97 265 362 987 1351 1

73747 117 157 417 567 1537 2097 5717 780 (1)

HewerHsle 1 4eTHBIE WIEHBI TOCTEA0BaTeRbHOCTH (1) mafor ms /3
YepeyroIuecsi TPUOIMKEHNsST ¢ HEJOCTATKOM 1 ¢ u3ObiTkoM. B (1)
MMOTYEPKHYTHI YIEHBI, HOMEPA KOTOPBIX KPATHBI TPEM; MbI BHIMM, UTO
ApXUMEJIOBBI PUOJIMKEHUs CyTh 9-g u 12-g moaxozsinue apodu st
pazyiozkeHust \/3 B HeIpepsIBHYIO 1pobb. OTCIOMAa BOSHHKAECT BOIPOC:
ecsn ApXuMe/T TTOJTy IaJT TTOIXOISIIHe IpooH [is /3 TT0CIIe[0BATeIHHO
OJIHY 3a IPYToii, IOUYeMy OH He B3sI JJjIs CBOUX PACUETOB JIBA COCEII-
HUX NpubMKeHns u3 nocsegosaresnsroctu (1)? T'unoresa o npumeHe-
HUN ApXuUMeZIOM aJIropuTM™Ma IOCJIEI0BATEIBHONO BBIYATAHUST OTBETA
Ha 9TOT BOIIPOC HE JIAET, M B 9TOM COCTOUT €€ CjIaboe MeCTO.
1.3. Psi 1pyrux aBTOpOB CBSI3BIBAET APXUMEIOBBI IPUOJIMXKEHUST JIJIsT
V/3 ¢ MeTO/I0M U3BJIeUeHNs KB [PATHBIX KOPHEIl, OIMICAaHHBIM [ eporOM
Anexcangpuiickum B “MeTpuke” u U3BECTHBIM €ITle IPEBHUM BaBUJIO-
HsIHAM. DTy PEKOHCTPYKIHIO Brepsbie rpepoxkmi B 1883 1. K. I'yupar
[10]; n3 Hee ke BIOCIIEACTBAN UCXOAUIN U JAPYTHe aBTopHI [2, 3, 7, 9].
O1HAKO JTaHHAST PEKOHCTPYKIIUST COJEPIKUT PsiJT HCKYCCTBEHHBIX JIOTTY-
MIEHUH, CIEeTAHHBIX UCK/IIOUUTETLHO PAJIN IOy YeHUS 3apaHee N3BECT-
HOT'O Pe3yJIbTaTa U HUKAK He BBITEKAIOIINX U3 CyTH CAMOI'O METOJIA.
1.4. Tem caMbIM BO3HHKAET 3a/a49a OTHICKAHUS TAKOU IPOIE/IyPHI I10-
CTPOEHMS TIOC/IEIOBATE/IFHBIX TPUOJIMZKEHU, KOTOPast €CTECTBEHHO TI0-
pozkmasta GBI f7Tst \/3 OJIHY 3a APYTOil MOIXOISIHE IPOGH ¢ HOMEPAMI,
KpaTHBIMH TPeM, U B KOTOpOil oTHomenus 265/153 u 1351/780 6buin
OBI ITOCJIETIOBATETHHBIMU IJICHAMMU.

JloToJTHRTEILHY IO OCMBICJIEHHOCTD 9TO 3a/ade IPHUIAeT COXPAHUB-
mmiicss OTpbIBOK u3 counnenus Iunodanra Asekcanapuiickoro “O6 us-
mepennu noepxuocreii”’ [5. 11, 224¢|, B KoTOopoMm ckazano: “Apxumes
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rnoka3zaJji, 9ro 30 paBHOCTOPOHHUX TPEYTOJbHUKOB paBHBI 13 KBajpa-
Tam”. IL01118,/1h PABHOCTOPOHHETO TPEYTOJIHLHUKA, CO CTOPOHOI @ paBHA
a®v/3/4. 910 cooTHOMmIEHNE IPUBOIUT K HPUO/IIZKCHIIO

V3 ~ 4-13 26
T30 15

JIAIOIIEMY IIECTYIO IOJAXOIAIYIO JIPOOb JIJIst V3. Taxkum obpasom, ¢
nMeHeM ApXuMejia COBEPIIEHHO OIPEJIEJIEHHO CBSI3bIBAIOTCs 6-51, 9-51 1
12-a monxozsinme 1podu 11 \/3, KaKOBYIO I10CJIeJOBATEIbHOCTD BPA/L
JIU cJIelyeT CUUTATh CIIydailHOMN.
1.5. OuH U3 cOCOHOB IOy Y€HHS IOCEI0BATEIBHOCTH, COJIepKaIeit
KaXK/IyI0 TPETHIO MMOAXOJSIIYIO IPO0L M1JIst V3, cocTouT B TOM, ITOGHI
[pEeICTABUTH /3 TaK:

V27T V5242 1 1
\/§:7:7+:7 5+
3 3 3 1
5+ i
10 + I
5 -
Jr10—1—...

IlepBbie omxo/isAIAE IPOOU J1JIsT STOTO PA3JIOKEHUST PABHBI

5 26 265 1351 9

3 T T ®
a 9TO W eCTh HyXKHasl HaM II0CJIeJ0BATE/IbHOCTE! DTy 3aMedaTe/IbHY IO
PEKOHCTPYKIUIO BIiepBble mpeioxkut B 1881 . Xaiepmanu [§]. Ee
JeTaJbHO AaHAJM3MPOBAIN TakxkKe B cBoeM obO3ope Bo m Makcdemn
[12]. OHu ke OTMETWJIH, YTO HA SI3BIKE JIMHEHHBIX MPEOOpa30BAHMMN
3Ty PEKOHCTPYKITUIO YIOOHO MPEICTABIATL (DOPMYJIOit

591_],
3 5 |°™

Un4+1 =

rJie HavaJbHbI BeKTOp Uy = [5, 3.
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1.6. Bupouem, npejyiozkenHoe XeitlepMaHHOM PeITeHne TTOKa, eIre oI
HOCTBIO JIMIIIEHO T€OMETPUIECKON WHTEPIIPETAINY, & BeIb U3 CBUJE-
TesberBa JuodanTta Mbl 3HaeM, 94T0 ApXuUMeI yBA3LIBAJ CBOU IIPU-
OJIMKEHUsI C MIPOIEey POl COM3MepeHust IJIOMA/el KBapara U PaBHO-
CTOPOHHETO TPEYTOJILHUKA C PABHBIME CTOpoHaMu. [losToMy B HACTOSsI-
el CTaThe IeTaeTCsI TOMBITKA OTHICKATDH TAKYIO TEOMETPUIECKYIO KOH-
CTPYKIMIO, KOTOpas HOPOKaaJia Obl (2) B Ka4ecTBe MOC/IeI0BATELHBIX
IPUOJINKEHU J1JIsT \/§

2. TeomerpuyecKkasi peKOHCTPYKIINSA
2.1. O6o3Ha9UM TPUOIUKEHHOE OTHOIIEHNE BHICOTHI PABHOCTOPOHHE-
IO TPEYTOJIbHUKA K €r0 CTOPOHE KaK Gy, : Pp U TOJIOKUAM Uy = [n, Pl
Herpyano mokasaTh, 94TO TOrJ[a MCKOMOe JIMHEHOe Ipeobpa3oBaHue,
3a/1a1011ee IIEPEX0/T MEXKY JIBYMs IOCIEI0BATELHBIMI [IPUOIHKEHN-
MM, TOJIZKHO OyJIeT 3aaBaThCs (DOPMYJIOit

L 10 9 -

Unt1 = { 1210 }“"
rue iy = [5,6]. Teomerpuyeckyio ocHOBY 310 (HOPMYJIBI MBI U Oyi1em
HCKATh.
2.2. PaccmoTpuM cHadasa BCIIOMOTATEIbHBIN YepTeK, N300PazKeHHbIIH
Ha puc. 1. 31ech HA ITPOTUBOIOJIOXKHBIX TOPU30HTAJIBHBIX CTOPOHAX
KL u NM xsaapara K LM N mocTpoeHbI JiBa PaBHOCTOPOHHUX TPe-
yrosibauka K BL u NAM. CropoHBI 3TUX TPEYIOJBHUKOB IIPOJIOJI-
2KEHBI JI0 TepeceveHns C IPOTHBOIMOJIOXKHBIMIA CTOPOHAMHU KBaJPaTa
B Toukax F, F, G, H. Yepe3 31y TOYKK MPOBEIECHBI BEPTUKAJIbHBIE
orpesku EG u FH. Yepes Touku niepecevyenust orpeskos FG u FH co
CTOPOHAME PABHOCTOPOHHUX TPEYTOJbHIKOB IIPOBEIEHBI TOPU30HTAIb-
weie orpesku 1T'U u VW. Hakowner, 9epe3 TOYKHU HepecedeHns OTPE3-
koB T'U u VW ¢ ipyrumu cTopoHaMu PAaBHOCTOPOHHUX TPEYTOJLHUKOB

[IPOBE/IEHBI BePTUKAJIbHbIe OTpe3kn PR u @S.
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K P E F Q L
a

T u
a3

v w
a
B
Ng R a GaH a Sa M
V3 V3 V3

Puc. 1

ITokazkem, 9TO d4YeThIpe ONMHAKOBBIX TEMHO-CEPBIX IPSIMOYTOJIb-
HUKa SABJISIOTCS KBajgpaTaMu. OO03HAYUM TOPU30HTAJBHBIE CTOPOHBI
3TUX NPAMOYTOJLHUKOB Uepe3 a, BepTUKaJbHble yepes a’. IlenTpasn-
Has U KpailHue BepTUKAJbLHBIE [OJIOCHI UMEIOT MupuHy @/ V3, uen-
TpasIbHAS TOPH30HTAIBHAS [0JI0CA IMeeT MHupHHy ay/3. Bripasus de-
pe3 3TU pa3Mepbl I'OPU30HTAJBHYIO U BEPTUKAJILHYIO CTOPOHBI KBaJl-
paTa, IpupaBHAEM Pe3yJIbTaThbl:

2a 4 3(a’/V3) = 2d' 4+ aV/3,

YTO MMOCJIE MPHUBEICHUS NOJ00OHBIX JaeT a = a.

Orciofa citeryer, 9To TPU OJIMHAKOBBIX CBETJIO-CEPBIX IPIMOYTOb-
HHUKA UMEIOT COOTHOINIEHNE CTOPOH 3 : 1, M KarKJIblif M3 HUX MOZKHO pPa3-
pes3aThb Ha Tpu KBajpaTa. CTOPOHBI 3TUX KBaPATOB 00O3HAYNM Uepe3
p = a/V/3; BBICOTY PABHOCTOPOHHEIO TPEYIOIbLHHKA CO CTOPOHOI P
obo3naunM uepe3 ¢ = a/2. Tem cambIM CTOPOHA UCXOJHOIO KBaJpaTa
M N PQ pasua 3p + 4q.

2.3. Tenepn nepeiijieM K OCHOBHOMY 4epPTEXKY, U300Pa’K€HHOMY Ha
puc. 2. 3nech B kBajipat ABE D BCTpoeH PaBHOCTOPOHHUIT TPEYTOJIb-
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wuk C'FG, B Koropsiit Brucan pom6 GQH P, a B 3T0T poMb, B CBOIO
ouepeb, Bican KBajpar K LM N, ¢ KOTOPbIM ITPOU3BEIEHBI OTIUCAH-
HbBIE BBIIIE MAHUILYJISIITAMN.

A G D
N
K L
Y
P HH Q
2q ]
p N
P M
N g )
p ——
p
2q
c p F
H
B E
Puc. 2

OT1uMm ocrpoerneM Boicota G H “00/bIoro” paBHOCTOPOHHETO TPe-
rosibanKa GCF' BhIpazkaeTcda depe3 BBICOT U CTOPOH “MaJjIeHb-
Yy Yy y
KuX’ PaBHOCTOPOHHUX TPEYTOJLHUKOB:

GH = 9p + 10g.

Cropona C'F “6osbmioro” paBHOCTOpOHHEro Tpeyrojbauka GCF
paBHa yjsoenHomy orpesky PH, no PH = 5p + 6q (cMm. puc. 2), rem
CaMBbIM

CF = 10p + 12g.

B pesysibrare cropoHa 1 BbICOTA “OOJIBIIOT0” PABHOCTOPOHHETO TPe-
YTOJIBHUKA, OKA3aJIUCh BBIPAYKEHBI Yepe3 CTOPOHY UM BBICOTY ‘MaJI€Hb-
KX’ PaBHOCTOPOHHUX TPEYTOJBHUKOB. IIpesacTtaBum 06a 3TUX COOTHO-
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IIeHUsT B BUJIE UTEPAIUOHHON (POPMYIIBI

()= (o o) (). o

C TIOMOIIBIO0 KOTOPOH MOXKHO IIOJIy4aTh Bce Oojiee n DOjiee TOUHBIE
[OCJIe/I0BATE/IbHBIE TPUOJINKEHUsI JIJIsI OTHOIIEHUSI BBICOTHI PABHOCTO-
POHHET'O TPEyTroJbHUKA K €r0 CTOPOHE.

2.4. Eciin Haua/IbHOE 3HAYEHHE ITOr0 OTHOIIEHUS IMOJIOKUTH PABHBIM
5 : 6, TO CiIeLyIOIHUe TOCIeI0BaTE/IbHbIE IPUOJIMKEHNUsI, BBIYUC/IsIEMbIE
o dopmyie (3), 6yLyT paBHBI

518 265 1351
6’ 15" 306" 1560’
yBeHI/ILII/IB B JIBa pa3a 3HaMeHaTeJ/Ib, IIOJIYINM IIOCJI€I0BaTEJIbHOCTD

pUOIMKEHN JJIsI OTHOIIEHUS! IJIOMIAIA PABHOCTOPOHHETO TPEYTOJIb-
HHUKa K ILIOIIA/IM KBaJipaTa, UMEIOIero TaKylo 2Ke CTOPOHY:

) 13 265 1351
127 307 6127 3120’
(Ha si3p1Ke ApxmMena 3Ta moc/e0BaTeTbHOCTD TUTACTCS TaK: “5 KBaI-
paToB paBHBI 12 TpeyronbHEKaM, 13 KBaapaToB paBHBI 30 TPEyrosb-
HUKaM, U T. 11.”)
Hanporus, ysennuus B ABa pa3a YUCIUTENb, HOJIYIUM I0CIeI0Ba-
TesIbHBIe MPUOIMKeHns [ist /3, comasaomue ¢ (2):

5 26 265 1351

37 157 1537 780"
2.5. HepereHHBIM OCTAaETCS BOIPOC, KAKUM 0Opa30M JjIsi OTHOIIIEHIS
CTOPOHBI U BBICOTHI PABHODEIPEHHOIO TPEYTOJIbHUKA MOXKET ObITH I10-
JIy4€eHO HadajibHOe npubsmkenue 5 : 6. OIHO U3 BO3MOXKHBIX IIOCTPOE-
HUIT JJIs ero MoJIydeHusi moka3ano na puc. 3. Cropona BC paBHOOe -
pennoro tpeyronbanka ABC pazjesieHa HA TPU PABHbBIE YACTU TOYKA-
M E u F, u U3 93TUX TOYEK BOCCTAHOBJIEHBI MEPIEHIUKYIApbl EG n
FH na 60okoBble croponbl. HecjioxkHo Bujiers, uro AG : AB =5 : 6.
Ecsin myist BeicoTbr AD npussTh npubsimkenHoe paBencTBo AD ~ AG,
9TO JacT HaM Heobxomumoe coorHomenne AD : AB ~ 5 : 6.
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A
5a ba
G H
a a
B C
2a Ea D afF 2a
Puc. 3

2.6. Koneuno, Hesib3st OBITH YBEPEHHBIMU B TOM, 9TO ApXUME]] U €ero
IIPE/ITIECTBEHHIKY TI0JIY YA CBOY IPHOIHKEHNs 15 /3 ¢ HOMOIIBIO
IIOCTPOEHU U PACCYKJIEHUI, n3/102KeHHbIX BbImie. OpHako obmuit Xo/1
WX PaCcCy2KJIeHWs BIIOJIHE MOT COBIAIaTh ¢ HamedeHHbIM. Cremayer 3a-
METHUTb, YTO PACCMOTPEHHAs IPOIE/ypa MOIJIA OCHOBBIBATHCS W HA
ZIPYrux 4eprexkax (ObITh MOXKeET, 60J1ee IPOCTHIX, HEXKEeJIU TOT, KOTOPBI
MHE yJaJ10Ch npuayMarsb). OTMeTHM TaKKe U TO, YTO IPEJJIOKEeHHbI
MeTOJI, IIOC/IeJIOBATE/IbHBIX IIPUOJINKEHNIT B UIEHHOM ILJIAHE OKa3aJICsI
OYeHb OJIU3BKUM K AJTOPUTMY “‘CEMEHHBIX JIOTOCOB” JJisi BBIYHMCJIEHUSI
“CTOPOHHUX U IMATOHAJIBHBIX 9UCENT’, PEKOHCTPYUPOBAHHOMY B pabore

[4].
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Teopus u TexHoJIOTHA OOy UeHUsI MaTeMaTUKeE B IIIKOJIE
U By3e

Teopus megarorndeckmux TEXHOJIOTHIl KaK Heo0XoIumMoe
YCJIOBUIE MX MHTErparuu ¢ UH(POPMAIMOHHBIMU TEXHOJIOTUAMU

B.M. Monazos

AKTyaJIbHOCTH HACTOSIIEIO COODINEHUs BHITEKAET U3 UCTOPUIECKH CJIO-
JKUBIIEHCST TTOCIEIOBATEIHHOCTH TVIO0AIBHBIX TEHIEHITNI B HAIIIEM 00-
pa30BaHUU B MOCJEIHUE IBAJANATH JieT: mHdopMaTu3alus, CTaH-
OapTusanusi, TexXHoJiormsanusi. HecomueHHast pe3yIbTATHBHOCTD
[IePBOT0 HAIPABJIEHUSA — UHHOPMAMU3aUuY — ODYCIOBIEHA HAYIHO-
TEeXHUYECKON MoIepKKoil. Cmandapmusayus He TOJyduaa CKOJIb-
HUOYJb CYIIECTBEHHOI'O IIPOJIBUXKEHUsI, W I[PUYUH STOrO HECKOJIBKO:
HepPa3pabOTAHHOCTh TEOPHUH CTAHIAPTOB, OTCYTCTBUE B O(MUITNAIBHBIX
PEKOMEHIAINSAX AJCKBATHBIX CTAHIAPTAM TEXHOJIOIHI, YTO 3aCTaBU-
0 MunucrepcTBo 00pa30BaHmnsa 3aMEHUTH TEXHOJOTHH BCEOOIIUM Te-
crupoarnem (EI'D). Yro Kacaercss TpeThero HAIPABICHUS — TEX-
HOJIOTH3aIlNK, TO, KaK orMedaeT npodeccop B.A. Eposenko-Purrep,
“...yHUKAJIbHBINA CJIy4ail TOJHOTO OTCYTCTBUSI TEOPETUIECKOIO 3HAHMS
[IpY BIIOJIHE YIOBJETBOPUTEIBHOM DPEKJIAMHOM 3(pdeKTe AeMOHCTPU-
pyer HOBOMOIHBIN TepMuH “memarormueckne Texuogorun . ITozBosio
cebe He COTJIACUTBCS C STUM YTBEDPXKIEHHEM IIPUMEHUTEJHHO K MOUM
TexHojiorusiM. CerojHst siCHO, 4TO JIOTMYHee OBbLI0 ObI BHICTPOUTDH Ta-
KYIO ITOCJIEIOBATEILHOCTD TJIO0AIBHBIX TEHJIEHIIUN: MeTHOA02USAUUA,
cmandapmu3ayus, uhPoPMamMU3aUUA.

JlBa 00OCTOSITEILCTBA 3aCTABUIN MEHSI B3sIThCH 3a HCCJIEIOBAHUE,
CBA3AHHOE C II€IarOTUIECKIMHI TEXHOJIOTUSIMU.

HepBoe. ZLB&/:LLI‘&TB II4Th JIET 4 3aHMMalOCh IIeJIarOr'nYeCKuMU TeX-
HOJIOTUSIMU, ODECIIeYUBAOIIIMU TPOEKTUPOBOYHYIO JI€SITEJIBHOCTD 10
CO3JIAHUIO HEOOXOINMBIX IE€IArOTMIECKIX 0OBEKTOB C HAIlEpPeI 3aIaH-
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HbIME cBoficTrBaMu. Twicstum ko Poccuu, Ykpaumnbl, Kazaxcrana
y4IeOHBII MTPOIECC MPOEKTUPYIOT W Peau3yIoT [0 MOUM TEXHOJIOTU-
sam. CobpaH ruranTCcKmii (paKkTOJOIrTIECKnil MATEPUAST, BHICTYIAIONIITAN
KaK [PEIIOChLIKA CO3IAHMs TEOPUU MEeJIArOInIeCKUX TeXHOI0ruii (1mo-
Ka pedb uieT o Moux rexHosorusx). A. Diinmreiiny u JI. Nudennmy
[PUHAJIJIEXKUT TaKasi HHTepecHasi ppasa: “...HacTylaeT TaKoii MOMEHT,
KOTJIa MCCJIeJIOBATENb COOPaJT Bce (DAKTHI ... JJIsl HEKOTOPOIl (ha3bl CBO-
eit mpobsieMbl. DTU (HAKTHI YACTO KAXKYTCsI COBEPIIEHHO CTPAHHBIMU,
HEITOCJIEIOBATEIbHBIMI U B IIE€JIOM HE CBA3AHHBIMU. .. B maHHBIT MO-
MEHT OH He HYKJIA€TCS HU B KAKUX MAJbHEUINNX PO3BICKAX U TOJIb-
KO YHCTO€ MBIIJIEHNE IIPUBEIET €ro K YCTAHOBJIEHUIO CBI3U
mexkay pakramu ... OH He TOJIBKO y2Ke UMeeT B pyKax OoObsiCHEHUEe
BCEX OOCTOSITEJILCTB Jiejia, HO OH yKe 3HAEeT, KaKue Jpyrue ompeje-
JIEHHBIE COOBITHUSI JIOJIPKHBI CJIyIUTHCsI. TaK KAK OH COBEPIIEHHO TOYHO
3HAET, IJle UCKATb UX, OH MOXKET, €CJIU €My XOYeTCs, UITH COOMPATh
JaJbHeliIe oATBepKAeHus cBoeil Teopun’ (“Dposonust dbuzuku’,
1965 r.). Teopus memarorm4ecKux TEXHOJIOTUH co3jana. U umeH-
HO Meopus MeJarorudeCKuX TeXHOJJOTUM MOXKET ChII'PaTh PeIato-
IyI0 POJIb Ha MPOIYKTUBHOM 3Tare nHMOPMATA3AINA KaK 001eodpa-
30BaTEILHON IIKOJIbI, TAK XU BbICIIEH npodeccnonaabuoil. s sroro
Heo0X0/IMMa UHTErPAIMS [1€/IATOTMYECKUX U NH(MOPMAITMOHHBIX TEXHO-
JIOruii (OT}IQJ’H}HBIG ACIIEeKTbl UHTEerpalnui paCCMOTPEHbI B COO6IIL€HI/IHX
E.B. Baxycosoii u O.B. 'pauesa).

Bropoe. Moryr im TpaauiinoHHBIE TUIAKTUIECKHAE TPUHITUIIEI
00€eCIIeYnTh JIEMEHTAPHBI YPOBEHDb OOBEKTHUBHOCTH B JIUIAKTUKE U
JacTHBIX MeTojuKax?! OTBeT CKOpee OTPHIATEbHBIN, €M IIOJI0XKH-
TesibHBI. OIHUM U3 HAIPABJIEHUI IPEOJIOJICHIS 9TOT0 KPU3UCA MOTYT
CTAaTh U MPAKTUYECKH CTAJU MO TexHojoruu. Hampumep, TexHOJIO-
IUsl IPOEKTUPOBAHUS YIeOHOIO IIPOIECCa MO3BOJIAET ApaMETPUIECKU
CPABHUTDH IPOEKT OYIYIIEro y4eOHOrO MIPOIEecca U MapaMeTPhbl Peaib-
HOT'O y49e0HOI'O IPOIIECCa, YK€ IIPOBEIEHHOrO 10 IIPOEKTY.

IIpencraBiisier MHTEPEC B KOHTEKCTE 3asBJIEHHOIO COOOIIEHUS CHU-
cTeMaTH3aIMsl SBOJIONAN UIAKTHIeCKIX KOHIenwmit [1, 2]:

— nupakrudeckuil surukoneusm (1. Komenckunii);

— nunakrudeckuit popmasmsm (Fepaxur, 1. Kanr, 1. Iecrason-
uu, @. Tucrepser);
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— nmupaktudeckuii yruimrapussm (. JTeron, Bpamens);

— dyukuuonanbuplii MarepuaiusM (B. Okonb);

— accennuasmsm (5. Bpybaxep, V. Kupnarpuk);

— sxsemmispusM (T. Ileitepn);

— IUIAKTHIECKOE IIPOrPAMMUPOBAHUE;

— IUIaKTA9ecKasi THPOPMATHKA;

— aJIrOPUTMHUYECKAs JTUIAKTUKA.

Hama orenka mocjaeqanx Tpex KOHIENTYAJIbHBIX IOIXOJIOB K TEO-
pun o0ydenns ciemymomas. [Ipoepammuposarroe obyuenue B 60-e ro-
el Huaero He gajo. [louemy? B macmrrabHOM 9KCIIEpUMEHTE HATHCTO
OTCYTCTBOBaJIa MOJIeJIb Y4eOHOrO IMPOIeCcca, a 3TO KycTapinuHa. Tak
HasbiBaeMas ‘“J[udaxmuueckas ungopmamura”’, TodHee, THPOPMAIIN-
OHHbBIE TEXHOJIOI'MHU 00y I€HNUsI OKA3AJINCH OJINH HA OJIWH C TJIOOAJIBHBIMUI
pobJieMamMu 06pa30BaHusl, 1 OCHOBHOE BHUMAaHUE OOJIbIIIe 00PAIAJIOCh
Ha HCIIOJIb30BAHNE KOMIIBIOTEPA, UM HAa METOINYEeCKHEe OCODEHHOCTH
U 3aKOHOMEPHOCTH MHQMOPMATUIAIMMN COOCTBEHHO YIEOHOTO IIPOIIEC-
ca. OTHOCUTENHHO “AJNITOPUTMUYECKON TUAAKTUKNA HUYEro HOBOTO U
OIPENIEJIEHHOTO CKa3aTh Hesb3sd. 1Ipexkre ueM mepeiiTu K U3JI0KEHUIO
TEOPUN TEeIATOTUIECKUX TEXHOJOIUil, OCTAHOBAM BHUMAHWE HA JIBYX
MTOJIOYKEHUSIX.

Ilepsoe. YeMm TeXHOJIOIUS OTIAUIAETCS OT MeTOuKu o0y4denusi? Me-
moduxa, B MIAPOKOM ILIAHE, — TO IIPEJMETHAas HaydIHAs 00JIACTb Iu-
JAKTUKH. B y3KOM ILJIaHe — 9TO COBOKYITHOCTH OOIIUX M YaCTHBIX PEKO-
MEHJIAIWI 110 TJIAHUPOBAHUIO, OPIraHU3AIMKA U [IPOBEJIEHUIO yIeOHOrO
npeamvera. [IpuHIunnaIbHble OTIMYNS TEXHOJIOIUN OT METOIUKHU CJie-
JIyIOIIIHeE:

— rapaHTUPOBAHHOCTb KOHEYHOI'O PE3YJIbTaTa O0YJIeHUs;

— HAJINYNE TEXHOJIOTUIECKUX MIPOIELYD ITPOEKTUPOBAHIS;

— BO3MOXKHOCTH ONTUMUBAINN JIOTHIECKON CTPYKTYPhI IPOEKTA.

Bmopoe. B oripejiesieHHON CTelTeHN MOXKHO CKa3aTh, YTO TEXHOJIO-
rusi — 9TO

— MoauduKanus JAOMYIIEHNH, a TEOPHUs MeIATOTHICCKIX TEXHOJIO-
Uit — 9TO CUCTEMAaTU3AIMS JOMYIeHn. Tak y2K CJI0KUIOCH, 9TO MeJa-
roruyeckasi TEXHOJIOIHS — TO IPEXKE BCErO KUBasI HAyKa, 00bEMIIIO-
A ¥ yIATHIBAIONIAS COBPEMEHHYIO I1€IarOTMIECKYI0 PEAJbHOCTDH BO
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BceM ee MHOroobpasuu. /leiicTBUTE/IbHO, 1Ie[arornyeckKne TeXHOJIOI I
€CTh HACyIHAas HeOOXOINMOCTbh COBPEMEHHON I1€arOTMIeCKOil HAyKH,
a He MPOCTOo ovepeaHoe MoaHoe “moBerpue’. [lo anamorum ¢ MupoM Mo-
JIbI MOYKHO OXapaKTepPU30BATh IEJarOrMIecKyl0 TEXHOJIOIMIO BEChMa
HarasaaH0 u obpa3Ho. Kak m3BecTHo, B Mupe MoOabl B stioT loma,
coznaronue ogexiay “or kyriop” (haute couture) — Tak HasbIBaEMYIO
BBICOKYIO MOJY, U CYIIECTBYIOT IPOU3BOJIUTENH “TOTOBOIO ILIATbs’ —
“nper-a-mopte” (pret-a-porter). Ilepeble co3maroT MBEHHBIE TPOU3Be-
JEHUs UCKYCCTBA, COBEPIIIEHHO HEIIPUTOHbBIE [IJTsi HONTEHUS B OOBITHOM
JKW3HU, 8 BTOPBIE HUCIIOIH3YIOT WJIEU, CreHEPUPOBAHHBIE BBICOKONW MO-
J10#1, 9TOOBI HA X OCHOBE CO3/IATH [TOBCETHEBHYIO OJIEXKLY — KPACUBYIO
U B TO Ke BpeMs y00Hy10. [0 OSBIeHUS [1€]arOrMIeCKUX TEXHOJIOT Ui
[eIATOrMIecKasl HayKa 3aHIMAJIACh CKOPee BBICOKOI MOJIOI: Kakoiil Obl
HU ObLIIa UHTEPECHO! reHepupyeMast ujes, “KyTIOpbe OT IeJarorukm’
HE B COCTOSIHUY OBLIM IIPOBECTU €€ B KU3Hb C ITOJIb30 JIJIsT PeasIbHO
¥ MaCCOBOH ITeIArOrMIeCKOl mpakTukn. 1109TOMYy, HECMOTPSI HA HOBBIE
WJIed, TIeJIarOry 110 BCeM MUPe ObLIN BBIHYKJEHBI JOHAINBATEL PyOu-
&, CKpOoeHHbIe erle Bo BpeMmeHna IHa Amoca Komenckoro. IIpomoii-
JKasd aHAJIOTHIO, MOXKHO yTBEPXKIATb, IYTO HA MOMOIIH “HECYACTHBIM
3HAYUTE/ILHO UCTPENABIINM CBOU OJIEXKIbI, IPUIILIU ITE€arorniecKne
TexHoJiornu. OHU TPU3BaHbI CO3/IATH JIJIsI TIEIarOrOB HOBOE, Ipodec-
CHOHAJIBHO IIPOIYMAHHOE, METOINIECKH 0DECIIeYeHHOe — /13 He OHO Ha
BCEX, & CBOE MHMBUIyaJU3UpOBanHoe jyist Kaxkgoro! C yueToM wHu-
BU/IyaJIbHBIX OCOOEHHOCTEH M MpOodeCCUOHAIBLHON CTUIMCTUKA, — TaK
cKa3aTh, “‘uua. nomus’. [IpaBma, TyT-TO U BBISCHSAETCS €IIIe OTHA MHTEe-
pecHasi Belllb: TPAIUIINOHHAS IeJArOTHIeCKas HAYKa He CIIPABJISIETCS C
B34TOI Ha cebst POJIbIO TeHeparopa ujieit! 3aMeHUThb ee Ha STOM HOCTY
CMOZKET JIAIIb TEOPHUsl MeJarOTnIecKuX TeXHoJornit. Takum o6pasom,
MIOJIy9aeTCs, 9TO U “BBICOKOHN ITEJATOTHTIECKON MOJIE”, U “TOTOBOMY ILIa-
ThIO TENeph 10 IyTU: UJIEH TeHEPUPYIOTCS U MPETBOPSIIOTCS B YKU3HB
C IIPUMEHEHNEM TEOPHH I1€J[arOTMIeCKUX TEXHOJIOTU.

Teopuio negaroruveckux rexuosoruit (TTIT) npeacraBum, ucnosnb-
3ysl CTPYKTYPHO-CUCTEMHBIA U aKCHOMaTHUYeCKUil 1moixomabl. Harmom-
HUM, 9YTO TEOPHs -ITO CHUCTEeMa OOODIIEHHOIO JIOCTOBEPHOIO 3HAHUS
0 TOM min WHOM ‘“‘dparmente”’, KOTOpas IEHCTBUTEIHHO OIMUCHIBAET,
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OOBbSICHSIET ¥ IIPEJICKa3blBaeT (PYHKIIMOHMPOBAHUE OIPEIEJIeHHON CO-
BOKYIIHOCTH COCTABJIAIOMNX €ro 00beKToB [3].

OcHOBHBIE TEIAroruvecKre OObBEKTBI, KOTOPHIE BLICTYIIAIOT
npoxykramu TTIT:

— IIPOEKT TPAeKTOpU! 00Pa30BATEILHOTO MPOIecca B 00pa3oBa-
TEJILHOM YUPeXKJIeHun (JJis 1eJarornaeckoro yHUBEPCUTeTa — TPAeK-
Topus MPOGECCHOHATIBHOIO CTAHOBJICHUST OYyIIEro yIuTe s );

— IPOEKT y4ebHOro mpomecca Io mpeaMery (aHTUION TeMa-
TUYECKOMY ILUIAHMPOBAHUIO );

— MeToAuYecKasi CUCTeMa 00y YeHus (JJIs By3a — METOIUIECKAs
CHCTEMA IIPErofaBaHusl TOrO UM WHOIO KypCa);

— BUPTYyaJIbHbIE JUJAKTUYECKUE YCJIOBUS, OT KOTOPHIX 3aBU-
cuT 3OPEKTUBHOCTD PEATU3AIUN TPEX BBIMIEYITOMSHY ThIX O0BEKTOB 1
KOMDOPTHOCTH PO ECCUOHAIBHOM JIeITEIbHOCTH.

Hammu MmozenbHBIE TIpeacTaBiieHus 06 3tux obbekTax. Mosmenb
— 3TO HOBBIA OOBEKT, KOTOPBIH MPEJCTAB/ISIET UM 3aMelaeT HEKOTO-
pblé CTOPOHBI OObEKTA WJIH SIBJIEHWSI, HANOOJIEee CYIeCTBEHHBIE C TOY-
Ku 3peHust QyHKIMH 00bekTa. Bosee Toro, Momens npegHa3HaIaeTCs
I n3ydeHns u 0oJiee TUIyOMHHOIO MCCJIEI0OBAHUSA O0bEKTa IIyTEM €ro
VIIPOIIleHsI, BBIDOpA TeX mapamMeTpPOB, KOTOPbIE CyIIeCTBEHHBI JIJIsl
eJsiell U3y4eHusl.

Tax, yaebunsrit nporiecc B TII'T mpepcrasiien mapaMerpudeckoir Mo-
JIeJIBIO, KOTOPAasi OMMCHIBAET JIFOOOH yUeOHBII ITPOIECC MATHIO MapaMeT-
paMu: IesernoJiaraHue (cucreMa MUKpoOIeseii); quarHocTuka (Me-
XaHU3M, YCTAHABJIUBAIONMN (DAKT JOCTHXKEHHs eJH); KOPPEKIUSI
(memaroruyeckuii 6pak); JO3UPOBaHUE (MHCTPYMEHT rapaHTUPOBAH-
HOCTHU TPOXOXKJIEHUS] TUATHOCTHUKH ); JIOTUYECKasi CTPYKTypa.

Takum 06pa3oM, Teopusi MEIATOTMYECKUX TEXHOJIOTHUI IIPEJICTaB-
JisieT cobOii, W JIOJXKHA MPEJCTaB/ISITh, TEOPETUIECKUN (hyHIAMEHT,
OnMpasich Ha KOTOPBIN, MOYKHO BBICTPOUTH CTPOITHOE 3/IaHUE IeIaro-
TUYECKON HAYKY B IIEJIOM U IIOJIYIUTh OTBET Ha CJIEYIONIIE OCHOBOIIO-
JIAraloIIye BOIPOCHL:

— KaKOBa I[IPUPO/Ia TEOPUU I1€[arOrMIeCKUX TeXHOJIOTUA !

— KakK paboraer MexaHn3M (hyHKIIMOHUPOBAHUSI TEOPHUH I1€[arOT U~
YeCKHUX TeXHOJIOTHIA?
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— KaKOBa UEPapPXU3UPOBAHHAA CTPYKTYPa TEOPUH IEeJAarOrMIeCKIX
TEXHOJIOT Ui !

— KaKOB JIOJIZKEH OBITh $I3bIK Kak (opMa CyNeCTBOBAHUS TEOPUU
eJArOrTIeCKUX TEeXHOJIOTHH?

— OTKY/Ia [IPOUCTEKAET OTPAHUIECHHOCTh W HEOITHOZHATHOCTD BBIPa-
3UTELHBIX BO3MOYKHOCTEH SI3bIKA TEOPUH [EIATOTMIECKIX TEXHOJIOT N
U KaK UX [PeoioseTh?

— B 4eM IPUIMHA HEU30eXKHOM HEOIPeIeIEHHOCTH TEOPHUH eIaro-
PUYECKUX TEXHOJIOT Wi

He Menee BasKHBI IPUHIUAIIBI TEOPUH [IEIATOIMYECKUX TEXHOJIOTUHA,
KOTOpasi, KaK BCAKasl MOJHOIEHHAs TeOpHs, JOJKHA UMETh CBOH Ka-
TErOpUAJIbHBIN KApKAC. DTOT KAPKAC MOTYT OIPEIEJUTh CJIELyIOIne
[ PUHIUIIBL:

1) IPUHIUI COEPIKATENBHOCTH;

2) IPHMHIMI CBePTHIBAHUS (CYIIHOCTb TEXHOJIOIHN);

3) IPUHIKIL TOACTAHOBKY (Pe3yJIbTaT OJHOM TeXHOJIOTUH CTAHOBUT-
sl MICXOJTHBIM MOMEHTOM B JIPYTOfi TEXHOJIOIHH );

4) upuHIMI abCTPAKIIUY;

5) npuHI@I BLIOOpa (ONTHUMU3alUs IPOEKTA KaK Pe3yJbTaTra [po-
€KTUPOBOYHOMN JIEATEIbHOCTH );

6) NPUHIMII IPOCTOTHI U OJJHO3HAYHOI OIIPeIeJIEHHOCTH;

7) UPHUHIMI CAMOIIPUMEHUMOCTH M CAMOKOHTDOJIS;

8) NPUHIUIT AKCHOMATUYHOCTH U JIOCTATOYHOIO OCHOBaHUS (HECTAH-
JapTHAsT MOJIENb JUAKTHIECKONH AaKCHOMATHKHY);

9) IPUHIMII KOMIIAKTHOCTU U BBIPA3UTEIBHOCTH METOIMIECKUX TI0/I-
XOJIOB, UCIIOJIb3YEMbIX B TEOPUU MEJANOIHIECKUX TEXHOJIOIHIA;

10) npuHIMI HEpexoa Ha TEXHOJOTHIECKYIO JIOKYMEHTAIUCTUKY.

He oTxoms ceiigac oT 0CHOBHOTO “cTBOJIA” IpeBa TEOPUHN TIETATOTH-
YECKUX TEXHOJIOTUH, 0CBETUM OCHOBHBIE UCC/IE0BATEILCKIAE HAIPABJIE-
HUsl B TEOPUM [€JArOTNIECKUX TEXHOJIOruil (3T0 cBOeoOpasHbIil “OyK-
Bapb’ TEOPUU MEJATOTUIECKUX TEXHOJOTUN — IO BayKHOCTU U “OCHOBO-
[IOJIOZKHOCTHU”, HO HE IPOCTOTE).

o [lpunnun auaroHaIU3ald [IPU YIIPABIEHIECKOM HCIIOIb30BA-
HHUU TEOPHUH I1€/IArOTMYEeCKUX TEXHOJIOTUI.
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L] CpaBHI/ITe.HbeIIU/I aHaJIN3 II0JIOYKEHU Teopuu IreJarorn4eCKux
TEXHOJIOTUI ¢ TOYKN 3peHunA ,D;I/I,HaKTI/I‘IeCKOfl AKCHOMATHUKH.

e OCHOBHBIE TIPUHITAIBI JJOTUKH TEOPUH MEJATOTMIECKAX TEXHOJIO-
Tuit

e Meromoorndeckne MPUHITAIIBI TEOPUN MEIATOTMIECKUX TEXHO-
JIOTUIA.

e PeryisaTop CXOIMMOCTH TEOPHUH I1€IArOIMYECKUX TEXHOJIOTHH K
ONTUMAJILHOMY IIPOEKTY.

e [Ipmponma TEeXHOIOTrMYIECKOI NCTHHEL.

Teopust niearornIecKUX TEXHOJOTUI HEBO3MOXKHA 0€3 MEeTOJ0JI0-
run (a METOMOJIOrHs — 9TO 3HAHUS O 3HAHWsAX). Meromoaorusa Teopun
[IeJIATOTTIECKUX TEXHOJIOTUI €CTECTBEHHO BKJIIOUAET CJIEMYIOIINe Pas3-
JIEJIBL:

1) dunocodckue mpobiembl: crocod “GbiTus” TEOPUU IIEAATOrHYe-
CKHUX TEXHOJIOTHUIl, IeJarorniecKux 00beKTOB; OCOOEHHOCTH [TO3HAHUS
eJIATOTTIECKUX OOBEKTOB; TI€IATOTUIECKIAEe TEXHOJOTUU ¢ TOYKHU 3pe-
HUs T€OPUM TIO3HAHUST;

2) Teopus NEeJArOrUIECKUX TEXHOJIOTHUIT Ucceayer camoe cebs (Me-
TaTeopus), B aCHEeKTaX: HCTOPHYECKOM, IIPArMATHIECKOM, THOCEOJIOIH-
YeCKOM;

3) Teopus NEJArOrMYECKUX TEXHOJIOIUA — 9TO yUeHHe O IPUIMHAX
OO'BEKTUBHOCTH T1€IArOTUIECKUX TEXHOJIOHIA;

4) Teopust HeJArOrUIECKUX TEXHOJIOIH — 9T0 yUeHUe O 3aKOHOMED-
HOCTSIX U METOJIaX TEXHOJIOTMIECKON JEeATETbHOCTH U KAIEeCTBE PE3YJ/Ib-
TaTOB.
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DJieMeHTapHAsT TeOMEeTPHUs U IIKOJbHBIN KypC reOMeTpuu

A.JI. Bepuep

B mkosibHOM Kypce reoMeTrpun B OJirKaiiinme rofpl NPOU30HIYT Cy-
[IeCTBEHHbIE U3MeHeHust (ecau modeprusayus oOpazoBanus He Oy-
JIeT OTMEHEHA, 9ero, CKOPee BCEro, He CJYUUTCH). DTH U3MEHEHHsI KOC-
HYTCsI, BO-TIEPBBIX, Kypca Te€OMETPUH OCHOBHOM ITKOJIBI, KOTOPBIN I10-
[TOJTHSIETCST SJIEMEHTAMHU CT€PEOMETPHH. BO-BTOPBIX, B IBYX CTAPIIAX
KJIacCax YUEHUKY MpeJIaraloTcs Ha BBIOOP 6a30BbIil U MpoduIbHBII
KyPChI, IpUYeM TPOPUILHBIA KypC MOMOJIHAETCS JIAHUMETPUIECKUM
MaTepuajioM, He U3yJYaBIIUMCS paHee B OCHOBHOM mmikojie. Hakowerr, B-
TPETHhUX, BKJIIOYEHNE M€OMETPUIECKUX 3aJ1ad B BapuanThl KI'D Gyrer
OPHMEHTHUPOBATH yUHUTeJell Ha pellleHne 3aJ1ad, CXOJHBIX € 3ajadaMHu,
npejgrarasmmmMucs Ha EI'D.

TpaguruonasiM it Pocenn ObLI TATUIETHANR CHCTEMaTHIECKUi
KYpPC T€OMETPHH, B KOTOPOM TPU OJa U3ydajach HjiaHnumerpus (u
YYEHUKU 328 9TU TPU TOJIA TEPSIJIM UMEBIIUECs] Y HUX MPOCTPAHCTBEH-
HbIE IIPEJICTABJIEHHSI), & 3aTeM J[Ba [0Jla U3ydaJach crepeomerpus (1
BOCCTAHOBUTD TIOTEPSIHHBIE IPOCTPAHCTBEHHBIE TIPEJICTABJIEHUSI B 9TOM
Kypce 6b110 BecbMa TpyaHO). HoBbIe cTaHAAPTHI 1711 OCHOBHOM MIKOJIBI
MIOTIOJTHUJIU TPAMIIMOHHOE TJIAHUMETPUIECKOE COJIEPKAHNE DJIEMEHTA~
MU crepeoMerpud. K u3y4arh 3TOT CTEPEOMETPUIECKUN MATEPUAT
JIIITb B KOHIIE KyPCa OCHOBHOI IKOJIBI (KaK 9TO yzKe ObLIO B yueOHUKE
A H. KosmoropoBa u ero coaBTopoB, a TaKKe KakK ceffdac Ipejijiara-
IOT ABTOPBI MHOTHUX JIPYTUX YIeOHUKOB), TO HUYEr0 HOBOTO B M3y I€HUH
FeOMETPUH B OCHOBHOI IIIKOJIE HE IPOUZOHIET: COXPAHUTCS ITOYTH TPEX-
JIETHUH KypC YUCTON TJIAHUMETPUM U HUKAKOIO PA3BUTHUS Y IIKOJIb-
HUKOB MPOCTPAHCTBEHHBIX IPEJICTABJIEHUN B 3TO BpeMsl ITPOUCXOUTH
e Oyner. A ckopee BCEro y4muTesis, BCETJIa UCIBITHIBAIONINE HEXBATKY
BpEMEHHU, MPOCTO He OY/IyT M3y4aTh 9Ty TeMy, OTJIOXKHUB ee Ha CTap-
e KJacchl. 1103TOMY CTEepeOMEeTpUYecKuil MaTepuasl CJaeayer U3y-
YaTh IMapaJUIe/IbHO C MJIAHUMETPIHIECKUAM, PACIpeIesssi ero BCIe 3a
AHAJIOTUYHBIMY TJIAHUMETPUYECKUME TeMaMU: HAIPUMED, TPEyrojib-
HUK — TeTpa’jip, OKPY>KHOCTb U Kpyr — cdepa u map, mepreHInKy-
JIIPHOCTD HA IJIOCKOCTHU — TEPIEHIUKYJISIPHOCTD B IPOCTPAHCTBE, I1a-
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PaJLIeIbHOCTD Ha IIJIOCKOCTH — HAPaJljIelbHOCTh B IIPOCTPAHCTBE U T./I.
Nmenno Tak HaMu y»Ke OBLIO CIEJIAHO B SKCIEPUMEHTAJBHBIX yUIeh-
Hukax [1-4], a 3arem B yuebHuKax [5-7|, mobeMBIINX Ha KOHKYDCax
yI€OHUKOB HOBOTO TIOKOJIEHUS.

Hecarunenuit onbIT pabOTHI MO 3TUM yIeOHMKAM BO MHOTHUX pe-
ruoHax Poccun moaTBep:KIaer NMpaBUJIBHOCTH TAKOIO IOAXOna. 1ak
2Ke OBLII JIOTIOJHEH CTEPEOMETPUIECKUM MaTepuasoM y4uebHuK [8]. s
yaurejieii, paboraonmx mo yuebuuky JI.C. Aranacsina u ero coaBTo-
POB, HaMU U3JaHO nocobue [9], B KOTOPOM peasin30BaH TOT XKe MOIXO/L.

OTKy/ia Ke B3ATh BpPeMsl Ha U3YYEHUE 3JIEMEHTOB CT€PEOMETPHH,
€CJIM ero J4acTo W Ha IUIAHUMETPUIO He xBaTaer?! Bpemst maxomurcs,
ecjii CTPOUTh Kypc Iianumerpuu “mo AjtekcaniapoBy’. Baxkreiiniue
MIPEUMYIIECTBA €r0 TAKOBBI: CYIIECTBEHHOE YIIPOIIEHUE JTOKA3ATEIbCTB
MIEPBBIX TEOPEM O TPEYTOJbHUKAX, U3yUEeHUE YK€ B HaUaje 8-I0 KJIaC-
ca Tembl “ILmommaam MHOTOYTONBHUKOB” U JTOKA3aTEJIHLCTBA B ITOM Te-
Me Teopembl [Iudaropa, a 3arem u3ydueHHe OCHOB TPUIOHOMETPHUHU U
JIOKA3aTeJIbCTBO TEOPEMbI CHHYCOB M TeOpeMbl KocuHyca. Tpu mepe-
YUCJIEHHBIE TEOPEMBI JTAI0T BO3MOXKHOCTB JIETKO, YUCTO AHAJTUTUIECKU
[OJIy9aTh Pa3HOOOpa3HbIE TEOPEMBI INIAHUMETPUHU, B TOM YHUCJIE U TEO-
PEeMBI O TIOJI00MHU TPEYTOJIHbHUKOB.

OrmernM, 9TO y2Ke 3a TepBble JIBa Iofa U3YUEHUs] T€OMETPUU I10
yqe6HI/IKaI\/I [5*6] IIKOJbHUKHN 3HAKOMATCA C TEOPETUICCKUM MaTepua-
JIOM, TIO3BOJISIONIAM PEIATh KaK IJIAHUMETPUUYECKYIO, TaK U CTEPEO-
MeTpuueckyio 3agaun EI'D uz yactu B. A Bejpb Brepeau eie Tpu roja
JJIs1 TDEHUPOBKU B PEIIEHUN TAKUX 33ad.

O6crosiTesibHOE N3yYeHNe HAYaJl TPUTOHOMETPHUH B paMKaxX Kypca
reOMETPHUHU OCHOBHOM IIKOJIBI cefigac 0COOEHHO BaXKHO, TaK KaK TPUTO-
HOMETPUsI B OCHOBHOI IIKOJIE COXPAHWJIACH JIUIIb B KypCe T€OMETPUHU.
Tpuronomerpuveckue pyHKINA PACCMATPUBAIOT TEIEPD B ITKOJIBHBIX
yaebHUKax reoMeTpun Bee aBTOpbl. CpPaBHUTEILHO HEJABHO TO OBLIO
He Tak: B IepBbIX m3ganuax ydeOnunka A.Il. Kucenesa, KoTopbiii Ha-
3bIBaJICA “DJIeMEHTapHAas reOMeTprsi’; UX He ObLIO, a IOSIBUJINCh OHU B
9TOM yueOHUKe H037Hee, B caMoM KoHte (.11 203-208) u dakruvecku
6e3 npuMenenuii (B KOpoTKoM 11. 208 rOBOPUTCsI JIUIIb O PENICHUH TIPS-
MOYTOJIBHBIX TPeyroJabHuKoB). Her Tpuronomerpudeckux pyHknuii u
B obmupHOit “Duementapuoit reomerpun’ K. Anamapa, u B “Oiemen-
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TapHoii reomerpun’ B.M. Aprynosa u M.B. Bajka — yuebrom mmocobuu
JIJIST TIeJIMHCTATYTOB, u3ganHoM B 1966 roxy. Tpuronomerpust panbiie
U B CPEIHEN IKOJIe, U B MEIUHCTUTYTAX U3yYaJaCh B OT/IEJIBHBIX KyP-
cax. Termepb TaKUX OTE/IBHBIX KyPCOB HET.

[Ipumep ¢ TpuronomerprdeckuMu (QyHKIUSIMU HOKA3BIBAET, YTO
ceifqac Kypc TeOMETPHH B ITKOJIE He SBJISETCS KyPCOM 3JIEMEHTAPHOMN
reoMeTpUU B TOM ee IMOHUMaHuu, 0 KoTopoMm ropoput A.Jl. Anekcan-
IpoB: “D. I. BKJIIOYAET Te BOIPOCHI T€OMETPHUM, KOTOPbIE B CBOEH I10-
CTAHOBKE U PEIEHUN HE BKJ/IIOYAIOT ODINEll KOHIENINN OeCKOHEIHOTO
MHOKECTBa, HO JIMIIb KOHCTPYKTUBHO OIIPE/IeJIEHHbIe MHOXKECTBa (reo-
Merpudeckue MecTa)... CoOTBETCTBEHHO IIpeMery . I. OrDAHUYEHbI U
€e MEeTO/Ibl; OHU 3aBEJOMO HCKJIIOYAIOT MOJb30BaAHUE OOIUMU [TOHSATH-
siMu J1I0001 (DUTYPBI, TepeMeHHON, DYHKINN, UCKJIIOYAIOT CChIIKN HA
obmue Teopembl Teopun npenesnos u T.a.” [13. C. 645].

Broixo mkoJIbHOTO Kypca TeOMeTpUn 38 PAMKH 3JIEMEHTAPHOM reo-
MeTPWH, IPUBEJIEHUE €r0 B COCTOSTHUE, COOTBETCTBYIOINIEe (HACKOIBKO
9TO BO3MOKHO) COBPEMEHHON MaTeMaTnKe, ObLIN OJ[HON n3 Testedi Tex
pedopm (MopepHU3anuiil) Kypca reOMeTpUd, KOTOPbIe ObLIN IPeIIpy-
HATHI B nocjeanue noiseka (B Tom uucie u pedopmbr A.H. Komnmo-
roposa). IIpu 5T0M OCHOBHAs TeopeTudIecKas JIMHUs KypPCa MeOMeTPUn
ocBObOXKIATIach OT JacTHOcTeil. Takyro 3amady cTaBuj mepes CBOUM
yaeornkom u A.Il. Kucesnes. B npeaucioBun K nepBoMy M3JIAHUIO CBO-
ero yuebHuka oH nmcasi: “HekoTopble OOBIKHOBEHHO ITOMEIaeMbIe B PY-
KOBOJICTBA TEOPEMBI OTHECEHBI HAMU K YIIPAXKHEHUSIM WJIU BBIITYIIEHbI
COBCeM, KaK He UMEIOIIIe IPUMEHEHNsI B JIOTHIECKO TeNnn IPYTUX Teo-
PeM W He TPEeICTABJIAIONINE CAMOCTOSATENIHLHOTO nHTepeca.” B Hammx
y4ueOHUKAX MBI IIOCTyHaeM Tak ke. VIX cojep:KaHue yCJIOBHO MOXKHO
pa3dbuTh HA TPHU YACTH.

Oborairenue MKOJBHOIO Kypca TeOMEeTPUN UJIESIMU ¥ METOJAME CO-
BPEMEHHOIl T€OMETPHUH He JOJKHO IPUBECTH €r0 K OTTOPXKEHUIO OT
KJaccudeckoit reomerpun Epknuma. [lepBble ryraBel HAMX yIeOHUKOB
uayT ot “Hawan” EBkimma, oT ero mocTyaaToB W aKCHOM, a WHOTIA
MBI JlayKe JIaeM J0Ka3aTeIhCTBa HEKOTOPBIX TEOPEM, JIOCJIOBHO ITUTHU-
pya eskymgosckue “Hagama” (TeopeMbl 0 CpaBHEHMU CTOPOH W yTJIOB
TpeyrosbauKa B [1] 1 [2]). Hesus “Honoit Eskinnal” ananornden aesu-
gy “Ionoit Ilymkunal!”. nen u cuHTETHYIECKUN METOJ KJIACCHIECKON
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9JIEMEHTAPHOI T€OMETPUM — TO IIepBasl TPETh HAINX yIeOHUKOB (Ha-
npumep, [5]), B KOTOPOH OCYIIECTBISIETCST Nocmpoenue BarXKHeNImx
duryp, m3ydaeMbIXx B IMIKOJILHOM KypCe €OMETDHH. 3aJata IIOCTPOe-
Hust GUryp ¢ 33JaHHBIMU CBOHCTBAMHI — II€PBasl W3 OCHOBHBIX 3318
reOMEeTPUH, PeasbHO pellaeMasi B apXUTEKType, B TeXHHKe U T.J. Mx
BayKHOCTH SICHA.

Bropast TpeTh HAIIUX KypCOB ME€OMETPUH IIOCBSIIIEHA PEIICHHIO 3a-
nad 006 m3mepeHun (BUTYD, BBIUYUCIUTEBHBIM 3aJadaM, ‘TeOMeTpUn
dbopmyn” (cm. [6]). B 9roit gacTi cHHTETHYECKHE METOBI COUETAIOTCS
C MEeTOJaMMU ajredpbl ¥ TPUIOHOMETDPHH. JTO JEMOHCTPUDYET yUeHH-
KaM €JIHCTBO MAaTeMAaTHUKH, 0OOTaIlaeT apCeHasl HCIOJIb3YeMbIX UMH
CPEJICTB.

Hakomer, mocsrentsist TpeTb HAIIAX KyPCOB — 9TO HJEH U METOJBI
COBPEMEHHOI IeOMEeTPUH — KOODIUHATLI U BEKTODBI, IPeobpa30oBaHusI
u cummerpus (eM. [7]). Cronut cka3aTh, YTO IPUMEHEHHE ITHX METO/0B
[I03BOJIsIET MHOI'IE BOIIPOCHI KJIACCUYIECKOI 3JIEMEHTApPHOH reoMeTpun
peliaTh 3HAYUTEIbHO IPOIIE, YeM CHHTETUIECKUME METOIAMU.

TakoBa ke CTPYKTypa M HAIINX yI€OHUKOB JJIs CTAPIINX KJIACCOB,
Kak Jyist 001eobpasoparesbHbIX Kol [10], Tak u st yriay6iaeHHOro
usyuenus [11, 12].

Usmennics s3bK yaebHUKa (ABTOPBI OECEAYIOT C yUEHUKOM, & He
[OYYAIOT €ro), MHOTO PACCKA3bIBAETCsI 00 MCTOPUM MEOMETPHH, TI0SIBU-
JIUCBH CIPABKHU CJIOBECHUKA, YIEOHHUK CTaj KPACOYHBIM M HHTEPECHBIM.
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K Bompocy o mororoBke mperogaBaTeis BbICIHEH IITKOJIbI

B.A. Kysneuosa, B.C. Cenawenxo, B.C. Kysneyos

Pemenue mpobiiem 1mearoruaeckoro oopa3oBanust JII000ro ypoBHs He-
BO3MOXKHO IIPHU TOJTHOM M30JISIIIIH OT Tpo0JIeM MUPOBOil 00pa30BaTe b=
HOI1 cucTeMbl, 6€3 aHAIM3a MUPOBOTO onbiTa. O630p nHMOPMAIUHT O CH-
creMax 00pa30BaHUS U IIOATOTOBKE IIPEIIOIaBATE el B YEThIPEX PA3BU-
ToIxX cTpanax: @panrun, Benukobpuranuu, lepmanun u CIITA — noxn-
BOZUT K BBIBO/Ly O TOM, YTO, HECMOTPsA Ha HEKOTOPbLIE O6HLI/Ie 9epThl,
Takue, KakK, HAI[pUMep, HAJIMIne JJIUTeIbHON 11e1arormIecKoil CTaxKu-
POBKH, €JIMHOIO I0Jx0/a B 3TOoM Bompoce Her. Ckopee, ciemyer OT-
METHUTDH OOINHe TPYIHOCTH, AHAJOTUIHBIE POCCUNCKUAM, W CTPEMJICHUE
TpaHchOPMUPOBATH CUCTEMY BCErO 0OPA30BaHUsI, B TOM YUCJIE — TIe]1a~
roruveckoro. Hampumep, B otuere Harmmonanmsuoro Komurera ®pan-
[WHU TI0 OIIEHKE JIesITeJIbHOCTH YHUBEPCUTETOB, IIpeicTaBjieHHOM B 1989
rojly, K 9MC/y BaXKHEHINX [MTPUOPUTETHBIX HAIIPABJIEHUN OTHECEH BO-
IIPOC O POJIM YHUBEPCUTETOB B IOATOTOBKE yIUTEJEH CPEITHEN MKOJIBL.



Kysnenoa B.A., Cenamenko B.C., Kysuenio B.C. K Bomnpocy o
MOJNOTOBKE MPENOAABATE Is] BBICHICH IIKOJIbI 157

B Benuxkobputanuu Takke OTMEYAETCS HEYJIOBJIETBOPEHHOCTH ITOIIO-
TOBKO#l IeJarornvyeckKux KaJpos. [Ipobsiema moBBIIeHNsT KBaTU(DUKA-
nun yauresieit crout u B CIIIA. HeobxomumocTh obecriedeHnst BLICOKO-
o yPOBHHA IIPeNoaBaTeseil By30B B OIPEIe/IeHHOM cTereHn 0003Hae-
Ha ¥ B 33/a9aX BOJIOHCKOI JeKTapaIiu, OJHON 13 KOTOPBIX SBJISTETCS
ycTrpaHeHune CyIeCTBYIOIINX IIpeIIHTCTBI/Iﬁ JJId paCIInpeHn g 1\406I/IJH:>—
HOCTH CTYJIEHTOB, HCCJIeIoBaTeseil u mpenojasaresieit. I3 ckazaHHOTO
CJIEJIYET, ITO IIPU IPOEKTUPOBAHUU U PEAJIMIAIIH [1€JArOTMIECKOro 00~
pa30BaHUs B KJIACCHYECKUX YHUBEPCUTETAX, XOTs W HAJIO MPUHUMATH
BO BHUMAaHWE 3apYyOEXKHBII OIBIT, HO, B TIEPBYIO OYU€PE/Ib, CICIYET YIu-
TBIBAThH OTEYECTBEHHBIE TPAJIUIINN U CYIeCTByIomme peasun. [locie-
HHe, IPUMEHUTEIBHO K IIOJI'OTOBKE IIPEIIOIABATE S BBICIIEH IIKOJIbI,
BBITVISIIST CJIEIYIOMUM 00Pa3oM.

o konma 90-x To/I0B TPOIILJIOrO BeKa IMOJNOTOBKA IPENoIaBaTe st
BBICIIIEN MIKOJIBI B IIepuoy 00ydeHns B By3e BOOOINE HE OCYIIECTBIIsA-
JIaCh, & B ACIIUPAHTYPE HOMUHAIHLHO BBITIOTHSIIACH HA (DAKyTHTATUBHON
ocuose. C 1997 rosa B Marucrparype (TO €CTh Ha By30BCKOM 3Talle) U B
aCIUPAHType OHA HAYAJIa, OCYIIECTBIATHCA B PAMKAX JOIOJTHUATETHHO-
ro npodeccnonaibHOro obpasosanus [1]. B mocsieHue rojpr ona craja
HECKOJIBKO IPUBJIEKATEIbHEE [JIsi 00yJIAIONMINXCsl, TAK KAK MOSBIIACH
coJIepKaTeIbHO 60JIee IETKO OUepUYeHHAs MPOrpaMMa, COIIPOBOXKIAe-
Masl TIOJTy I€HNEeM TOCYAAPCTBEHHOTO JUILIOMa O JTOTIOJTHUTETHHOM KBa-
mudukanuu. B 2001 rogy Haydno-meronudeckuii coBer mo mpobiie-
MaM IOATOTOBKH IPEeroaBaTesieil BBICIIeH IIKOIbl OOHOBUJI COOTBET-
crBytomue [ocynapersennbie TpeboBanust [2]. OGHOBIEHHAS TIPOIPAM-
Ma CHJIBHO IIEPECEKAETCs ¢ OCHOBHOM acnpaHTCKOi mporpammoit. Jo-
CTATOYHO CKa3aTh, YTO OHA IMPEMNOJAraeT CAady JABYX KaHIUIATCKUAX
9K3aMEHOB U B KaUeCTBE OJIHOTO U3 ee 00s3aTeIbHBIX KYyPCOB YKA3aHbI
COBPEMeHHbIE IJIaBbl JMCIUILINH HAYIHON OTPacan. DTO O3HAYAET, YTO
JOTIOJTHUTEIbHAS TIe/IarOTMYecKasl TporpaMMa IMOYTH BCTPOEHA B ac-
MUPAHTCKYIO MMOATOTOBKY W HE OOPEMEHUTEIbHA JJIs ACIUPAHTOB, HO
TPY/IHO BBITIOJHUMA JJIsI MAruCTPAHTOB, MMOCKOJIbKY TIJIaH MArucTpa-
TYPBbI JOCTATOYHO HACHINIEH U MAPAJIEIbHO ¢ MArUCTEPCKUMU IK3a-
MeHaM# U paboToil HAJ MArucCTEpCKO#l JmccepTrarueil JIOMOTHUTETBHO
CJIATh JIBa KAHJIUJATCKAX dK3aMeHa (He TOBODsl y¥Ke O IPYIuX JUCIH-
[UIMHAX [eJArOrIYeCcKOil OJAINOTOBKY) NIPAKTUIeCKU HeBO3MOXKHO. Ha
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MaTeMaTUIeCKOM (akysbreTe poc/iaBCKOro rocyHUBEPCUTETA HEKO-
TOPBbIE MATMCTPAHTHI OOy IAICH IO TPOrPAMMAM ITPETOIABATE TSI BbIC-
el mKoJIBL ermie o BapuaHnty locrpeboanuit 1997 roma, u Hanbosiee
CIIOCOOHBIE N3 HUX YCIIEBAJIN B MATUCTPATYPE, TAPAJIIETBHO C OCBOEHU-
€M OCHOBHOH MarmcTepCKO# IPOrPaMMBI, CIATH JIUIIb OJINH KAHIMIAT-
CKUIi 9K3aMeH (110 MHOCTPAHHOMY sI3bIKy min (umocodun). 3amernm,
9TO TOTJIA €Ille B MATUCTPATYPE He IIPeyCMaTPUBAJICS 00s13aTeIbHBIN B
HACTOsIIee BPeMsl TOCYIaPCTBEHHBIN 9K3aMeH 110 HAIIPABJIEHUIO HAYKU.
Takum obpa3oMm, mpu HOBOW MPOTrpamMMe TOATOTOBKA IIPEOIaBATENS
BBICIIIEN IIKOJIBI PEAJIHHO C ITala BY30BCKOI'O OOyUeHUs BHOBb Bep-
HYJIACH JIWIIb B ITOCJIEBY30BCKOe obpazoBanue. OIHAKO BO3ZMOXKHOCTH
[TOJIPOTOBKY IIPEIIoaBaTe Isl BBICIIIE [IIKOJIbI B MATUCTPATYPE BCe-TaKU
1eslecoo0pa3Ha IMOTOMY, UTO MArMCTPAHT MOYKET HAavaTh OOyJeHUe 110
HEll, a 3aTeM B aCUPAHTYpPE €ro MPOIOJIKUTh, XOTS TAKO!H BAPUAHT U
BBI3BIBAET OIPEJEICHHBIE OPTaHU3AIMOHHBIE TPYIHOCTH, CBI3aHHLIE,
IIpeK/Jie BCErO, C DPA3JIUYHBIM DACIUCAHUEM 3aHATHI Yy ACIUPAHTOB
n MarucrpanTos. Kpome Toro, pykoBojuTesb MAruCTPaHTa JOJIZKEH
ObITH 3aMHTEPECOBAH B JIOINOJHUTEIHHOM OOYUYeHUN Y9YeHHKa (4TO Ha
[IPaKTUKE HAO/IONAETCs KPAiHe PEKO) U JIOJIKEH [IOMOYb MArMCTPaH-
TY COCTABUTH ITOCHJIHHBIN MHIMBU/IYyaJIbHBIN [JIAH, BKIOYAIOIINIL U T1e-
JArOTUYIECKYIO ITOIIOTOBKY.

Teneps obpaTuMcs HEOCPEICTBEHHO K PACCMOTPEHHUIO COJIEPKa-
HUS JOMOJIHUTENbHOM mporpaMMbl “lIIpernogaBaTesib BBICIIEH MIKOJIBI .
locymapcrBennble TpebOBaHUsT YHUMDUIIMPOBAHBI JJIsi BCEX BY30B U
b depeHnupyoTCs JIAIb B COOTBETCTBUU C HPOMUIEM CIEIHAJIb-
HOCTH B Takux jaucruiuinaax, kak ‘Vcropus, dumocobus um mero-
JIOJIOTHsST COOTBETCTBYIOMIEH obsactu Hayku’, “COBpEMEHHbIE TJIABBI
JTUCITUTIIVH HAYYIHOM oTpacin’, B OTJAEJbHBIX pazjenax ‘Texmosormit
1podeCCUOHABHO-OPUEHTUPOBAHHOTO 00y deHust”. A MeXKJ1y TeM T1e1a-
roruYgeckasi MoJrOTOBKA HA KJIACCHIECKUX YHUBEPCUTETCKUX CIIeINa b=
HOCTSIX MOYKET OTJIMIATHCS OT MOATOTOBKU B KAKOM-HHOYIb TPOMUIIB-
HOM (HAIpUMep, TeXHUYECKOM) By3e. JlelicTBUTENBHO, B CHILYy PACCIIO-
€HUsl CPEeJIHEro OOpa30BaHUs WM CO3/IAHUS PA3HOYPOBHEBBIX CPEJIHUX
y4IeOHBIX 3aBeJIEHUIl B Pa3/IMIHbIE KOJIEJKU, TUMHA3UNA U CIIEI[UAJIM-
3UPOBAHHBIE KJIACCHI YACTO MIPUTJIAIIAIOTCS IPENoIaBaTe/ Il YHUBEPCH-
Teta. B TakoMm ciiyuae mpernojiaBaTesib By3a JIOJ2KEH 3HATH XOTs Obl
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OCHOBBI JIUJIAKTUKY CPeJIHell IIKOJIbI, KOTOPasi OTJIUYHA OT JUJAKTUKU
BY3a 110 HECKOJIbKUM ITPUYUHAM: TICHXOJIOITIECKAM OCODEHHOCTSIM BOC-
NPUSTUST TMKOJLHUKOB, UX CTATYCY, COJIEPXKATEJHHBIM OCOOEHHOCTSIM
peJIMEeTHOrO ToJist U T.7. Hamporus, Oymyiiuii mpernojaBaTesb, Ha-
pUMep, TEXHUIECKOTO By3a MOMKET OBITh IIPOMECCHOHATBHO COPUEH-
THPOBAH B KAKOM-TO JPYIOM HAIIPABJIEHUU. AJIPECHOCTH MOYKeT OBITh
JIOCTUTHYTa JIByMsI IIyTSIMU: BKJIFOUEHHEM B CJIeJyIOIuii BapuaHT [o-
CYJIApCTBEHHBIX TPEeOOBAHUIT JIEKTUBHBIX KYPCOB WJIM BBIIEJICHUEM B
HIX HEKOTOPOTO ODOIIEro M1 BCeX BY30B “siapa’ TUCIIUATLINH U IajIee TIe-
pedHsT 0013aTeNbHBIX TUCIIATLIINH “000JI0UKI’, COOTBETCTBYIONINAX TIPO-
dbwtro Bysa (mm HapaBIeHNIO). DTO 3HAUUT, HAJIO ONPEJIEUTH B TIPO-
rpamMMe BapuaTHBHYIO 9aCTh, CBSI3aHHYIO CO CIEIU(UKOI 00y JeHus 110
KJIACCUYECKUM YHUBEPCUTETCKUM U JIPYTUM HAIIPABJIEHUSIM TIOATOTOB-
KU (TEXHUIECKUM, CEJIbCKOXO3ANCTBEHHBIM, MEJUIMHCKUM U T.J.), TO
€CTh OCYIIECTBUTH MOJYJIbHOE “BETBJIEHHE IIPOrPAMMBI OJIOKA CIIEIin-
AJIBHBIX JUCIUIINH. [lepBbIit IyTh HAM MIpeJCTaBJIsIeTcs GoJiee Ipe/I-
MOYTHUTENHHBIM U JIETUIe Peaim3yeMbIM. B JIefiCTBYIONEM B HACTOSIIEE
BpeMsi BapuanTe ['ocTpeboBanmii Ipe/ioaraeTcs BbI0Op KypcoB, yCTa-
HaBJINBAEMBbIX 00Pa30BaTE/IbHBIM YIPEXKIEHUEM, HO OH KACAETCs JIUIITh
BOIIPOCOB OPraHU3AIMOHHBIX OCHOB CHCTEMbI OOPA30BAHUSI.

Hastee, B CUIYy MOJYJIBHOCTU MPOIPAMMBI U OTPDAHUYEHHOCTH Bpe-
MEHHU, COJIEPKAHNE MaTepuaJia B JUCIUILINHAX [ocTpeboBanmii BecbMa
cuibHO cxkaro. [losromy B Oyaylux BapuaHTax 3TOrO HOPMaTHUBHO-
ro JIOKyMeHTa HaJI0 YJAJUTh XOTs W HEMHOIOYMCJIEHHBIE, HO BCE K€
MMEIOIINECs MOBTOPHI, HApuMep, Tema “CucreMaTnka yIeOHbIX U BOC-
muTaTeabHbx 3aga49” Baogena B CII. 01 » CII. 02.

OcTaHoBUMCsI Ha OPraHM3AIMOHHBIX ACIEKTAaX PEAJIM3AINN TPO-
rpaMM. 3)1er HeJIb34d He CKa3aTb O TPYAHOCTHAX, BOSHUKAIOIUX HU3-3a
HEJIOCTATOYHOI0 YIeOHO-METOIUIECKOIO COITPOBOXKIEHUsI ITPOTrPAMM.
ITo cymecTBy, MHOTHE KypChl — aBTOPCKUE, Ja U IMpernomaBaTeseil co-
OTBETCTBYIOIIETO YPOBHS JJIsi UX PEAJIM3AINYN HAXOIUTH B By3ax JaJje-
KO He mpocto. Kpome TOro, B KOHKPETHOM By3€ WJIM Ha KOHKPETHOM
daxynbreTe MOXKET OKa3aThCs BECHbMa MAJIBIM KOHTHHTEHT YKEeJIAIOIINX
[IOJIyYUTh YKA3aHHYIO JOMOJTHUTEIbHY O KBAJTN(DUKAIINIO, HO UX IOJI'0-
TOBKa MOTpeOyeT 3HAYUTE/IbHBIX (PUHAHCOBBIX 3aTpaT. B To e BpeMst
BOITPOC O HEOOXOIMMOCTH JUIJIOMA, O JIOMOJHATETHHON KBAJTN(DUKAIIAT
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JIIsl 9eJI0BEKa BeCbMa, HEOIPEJIeJIeH U €ro IMOJIyueHne He CTUMYJIAPY-
eTcsl HU JIJIsl By3a, HU JJIs OTJEJIBHOIO acnupanTta. Bys ocyiecTsisier
MOJIFOTOBKY IpernojiaBaresieil TOJbLKO 38 CYeT CBOUX BHYTPEHHUX pPe-
3€pPBOB, & OTCYTCTBHE WJIN HAJUYUE MOIO00HOrO IUILIOMA Y MOJIOIOTO
TperoiaBaTe/isi HUKaK He OTpaykaeTcs Ha ero Tapudukannu. B pe-
3yJIbTaTe By3 HE NMeeT MOTUBAIIAY JUJIS PeaJiu3allui IPOrpaMMbl 10~
TOTOBKY IIPENoaBaTe sl U ACIUPAHTHI He IPOSIBJISIIOT aKTUBHOCTH K €€
ocoennto. Hampumep, u3 Habopa acnupantos 2002 roma B fApocias-
CKOM TOCYHHBEPCUTETE MEHbBIIE YETBEPTU U3bIBUIN YKEJAHUE IMOJIY-
9UTH JOMOJHUTEIbHY IO KBAJIU(DUKAIINIO [TPETIOIABATEIS By3a, a CTAJN
YyUUTBCsS Beero sk 15 wenosek (~ 11%). CreroBaTesibHO, 3HATATEB-
HBIX CJBUIOB B VJIYUIIEHUU IIOJIOXKEHUsI C IIOJIOTOBKOIl IIperojaBare-
Jeil By3a B Ouimzkaiiiiee BpeMsi, HaBepPHOE, OXKUJATH HE IPUXOIUTCS.
HeobxomyuM MexaHu3M, MpU KOTOPOM U BY3, M KaXKIbIi KOHKPETHBIH
YeJIOBEK CTAHET 3aWHTEPECOBAH B JIUILJIOME O JIOTIOJHUTEJHHON mpe-
moJiaBaTeabCKoi KBanudukamuu. OTBeT, JeXKaluii Ha MOBEPXHOCTH,
COCTOUT B CO3JIAHUM SKOHOMUUIECKUX pbraaroB. Ho, BO3MOXKHO, cyIiie-
CTBYIOT U jpyrue myTu. Hampumep, B KJIaCCHYECKUX YHUBEPCHTETAX
U IearornvuecKnx By3ax, rje Ha 0a3e MOJrOTOBKHU CIEIHAINCTa U B
MAarucTpaType peajin3yercs AOMoJHnTeIbHAsA mporpamma “Ilpemonasa-
TeJIb” ¥ TI03TOMY CYMIECTBYET PsiJi KYPCOB IICUXOJIOIO-T1€JArOTHIECKOrO
NMUKJIa, MOXKHO YMEHBIIUTh 3aTpaThl Ha mnporpammy “IIpemomasaress
BBICIIIE}! IIKOJIBI” 38 CYET COBMECTHOI'O YTEHMs HEKOTOPBIX YacTeil JIuc-
LUILIMH, O0IuX Jyist 00enx IporpaMM (4acTh COOCTBEHHO IICHXOJIOTO-
MeJArOrnIeCKuX JUCIUILIINH, UICTOPUH U METOJIOJOTHH COOTBETCTBYIO-
et obsracT HayKu, HHPOPMAIIMOHHBIX TEXHOJIOTUH B HAYKe 1 00pa30-
Bauun). MOXKHO yBeJIMYUTD JI0JIIO JUCIUAIUINH, IIPEJIHASHAYCHHYTO J1JIs]
caMocTosiTeJIbHOTO m3ydeHus. OuplT fpocsiaBckoro rocyHuBepcurera
[TOKA3bIBAET, UTO €CJIM TEOPETHYECKYIO YaCTh JOMOJHUTEIBLHON IIPO-
rpamMMbl peayin30BaTh B mepuoj ¢ 10 jgekabpsi mepBoro romga odyde-
uus 110 31 iekabpst BTOPOTo rojia 00y YeHus acCuPaHTyPbl, TO, IOMIMO
dutocodpun, HHOCTPAHHOTO I3bIKA W JUCIUILINH HAYIHOU CIIEIHab-
HOCTH, HeJIeIbHAsI HAPY3Ka MOXKET COJlepXKaTh He Hojiee Tpex YacoB
ayJINTOPHBIX 3aHsITHii. 3aIUTy BBITYCKHON KBaJIN(pUKAIMOHHON pabo-
ThI MOYKHO IIPOBECTU HA BTOPOM TOJIy aCHUPAHTYPBI JIJIsT TOrO, ITOOBI
TPETHii TOJ] OJTHOCTHIO OCBOOOIUTE TIOJT, IUCCEPTAIIMOHHDBIE UCCIEI0BA~
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HUsI, KOTOPbIE, Pa3yMeeTcsl, UJIyT C CAMOI0 Hadajia aCluPAHTYPHI.

Baesienue 3aueTHbIX (KPEJIUTHBIX) €IMHUIL U MOJLY/IHHbIH XapakTep
JIOMOJTHUTETbHBIX ITPOMECCHOHAIBHBIX TPOTIPAMM ITO3BOJIAT €I1ie 00J1er-
quTh ocBoenue nporpammbl “TIpenogasaress Boiciedi mkosbr” [3]. s
9TOrO JIOCTATOYHO BBIPA3UTH B 3a9YETHBIX €/IMHUINAX HE TOJBKO IIeJIble
JUCIIUIIIIMHBI, HO 1 UX OT/IeJIbHbIE SHaYUTEJ/IbHBIEC Pa3/ieJIbl, BXO/IAITNE B
repecedenne JOMOJTHIUTEIbHBIX IIPEIoIaBaTeIbCKUX IPOIPAMM Pa3HBIX
YPOBHE U OCHOBHBIX 00Pa30BaTE/IbHO-TIPOMECCHOHATBHBIX ITPOTPAMM.
Hampuwmep, gz paznena “Vcropust MaTeMaTnKu’ 13 COOTBETCTBYOIIEH
JUCIUAILUIMHBL MOT'YT OBITH YKA3aHbI €r0 3a9eTHDBIE €MHUIIbI, OIIPEeIeIs-
OII1ie TPYA0EMKOCTD U JOCTH2KEHNUE OIIPE/IEJIEHHOIO YPOBHS YCBOEHUS,
elle Ha dTalle BY30BCKOIO 0byueHus. A 3aTeM B aCIUpPaHTypPe OHU MO-
I'yT YYATBHIBATHCS B ODOIENl CyMMe 3a9eTHBIX €IMHUIL, KOTOPYI0 Heob-
XOJIMMO MMETh JIJTs TIOJIy9eHUs JIOTIOJTHUTENBHON KBaudukarmu. Ana-
JIOTUIHO MOKHO TTOCTYIUTD U ¢ ApyruMu jguctuiinaamu. CrucreMa 3a-
YeTHBIX €JUHUI[ MOXKET CIIOCOOCTBOBATH IIPUBJIEYEHUIO MATUCTPAHTOB
K 0CcBoeHmIO rporpaMmbl “IIperoiaBaTe b BBICIIEH MIKOJIBI, TIOCKOJIBKY
110 OKOHYaHUU MaTruCTPATyPhl OHU OYIyT UMETh KOJMYECTBEHHO BbIPa-
JKEHHYTO B 324ETHBIX €JIMHUIAX JACTh IPOTPAMMBI, KOTOpasi B OyayIemM
MOXKeT ObITh y4uTeHa B Jir00oe yI00HOe /it HuX BpeMs. B mpuniume
yKa3aHue JJIs IIPOrPAMMBI €€ 3a9€THBIX €IIHIIL [I03BOJIET PACIINDUATE
BPEMEHHBbIE DAMKH JJIs €€ YCBOEHUs, BBE/IsI PACIIPE/IEJIEHHBII BO Bpe-
MeHH, yJIO0OHBIN st oOy4Jatomierocss pexkum. IIpu 3ToM BaskHO UMETH
KAYeCTBEHHYO, yIUTHIBAIOILY 0 MHOTHE XaPAKTEPUCTUKY U TAPAMETPHI
METOJUKY IO/ICIETa 3AIE€THBIX €/IMHUAII.

Hawm npencrasisiercs, 910 B HACTOsAIIIEE BPeMsI HAa3peJia HEOOXOIU-
MOCTD CO3/IaHUS €IMHBIX YHUBEPCUTETCKUX IIPEEMCTBEHHBIX CTPYKTYD,
MHTErPpUPYIOMIUX IIOJATI0TOBKY IIPENojgaBaTe/ieil pa3HbIX YPOBHEN, I1epe-
[IOJIPOTOBKY ¥ IIOBBINIEHNE KBaJIU(PUKAIMKA KaJPOB PEruoHa iisi cde-
pbl 0Opa3oBanus (BKIIOYas PyKOBOAUTEEH PA3HBIX yPOBHEH B By3ax).
Toraa mporre O6yayT pemaTbesi OPraHM3aIMOHHBIE BOIIPOCHI I BOIIPOCKI
COJIEP2KATEILHOI MPEEMCTBEHHOCTH [IPOrPAMM PA3HBIX yPOBHEIH.

Bubanorpaduyeckuii crimcok
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“O BBezieHnu B jielicTBue ocyapcTBeHHBIX TPeOOBAaHMIT K MUHU-
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Msirkue MoAesii M cTpaTerusi o0yJeHusi MaTeMaTuKe

B.A. Tecmos

XoTs B IeIarOTUIeCcKOil HayKe yzKe JJABHO UCIOJIb3YETCs TOHATUE MO-
Jiequ, B Hell JI0 CUX IOP HE OIEHEHO 1O JIOCTOMHCTBY TOHATUE MSITKOMN
Mozenu obyJueHus. Buepsbie 0 1ByX THIAX MOjeseil (KeCTKUX U M-
KUX) TPOMKO 6bLi10 3asBieHo B 1997 r. B BbICTYILUIEHUM KDPYIHEHIero
poccuiickoro maremaruka B.V. Apnosbia Ha cemunape npu [Ipesu-
JeHTckoM coBeTe P@. B aToM /10K 18/1€ OH yOEUTE/IHHO MTOKA3AJT ITOJIE3-
HOCTBb MSITKUX MOJIEJIeil, B KOTOPBIX IPUCYTCTBYET HEOIIPEIEIEHHOCTD,
MHOTO3HAYHOCTD IIyTEH PA3BUTHS, U OITACHOCTD YKECTKUX MOJIEJIei, JJIst
KOTOPBIX TIPEJIONPEIESIEH €TMHCTBEHHBII Iy Th PA3BUTHS. JTOT JOKJIA/T
nMeeT ropaso bostee obiree hurocodcKoe, METOIOIOTUTIECKOe 3HATe-
HU€, YeM 9TO MOTLJIO ITOKA3aThCs BHAYAJE, B TOM UHUCJIE U JIJIS METOTUKI
0o0yJeHusT MaTeMaTUKe.

Bee ckazannoe B.U. ApHOIBIOM NPUMEHUMO U K EJANOTAIECKUAM
MozessM. B oOpazoBanmy TakKe MMEIOTCS KECTKIE U MATKUE MOJIEIH.
Mogens oTparkaeT BHYTPEHHIOIO, CYIIHOCTHYIO OPTraHU3AIMIO IIe1aro-
FUYECKOl CHCTEMbBI, KOTOPas OLPEJIENISIeTCs, IIPEK/Ie BCETO, ee IeTIIMHU.
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Eciin B 2kecTKOIl MOJI€JIN [1€JIA CTaBsITCSI BECbMa KOHKPETHO U JIOJI?KHBI
00sI3aTeJIbHO JOCTUTATHCS 33IaHHBIM I[yTEeM, TO B MSIT'KOI MOJIe/IH 11e/In
HOCAT OoJtee 00Ut XapakTep, K HIM MOYXKHO CTPEMUTbCsI, HE JJOCTUATAsT
WX, IPUTOM PA3HBIMU BO3MOXKHBIMU Iy TSIMHA.

B nayxke monroe Bpems, naunnas ¢ P. lekaprta u 1. Hororona, mpe-
06J1a/1aj1a JIeTepMUHIPOBAHHOCTD, CTPOTAs IIPEJIOIPE/IeJIEHHOCTD KOH-
crpykiuit. BHadajie 31U B3IJISIIbI BHIPAOOTAJIMCH B €CTECTBO3HAHUIH
U MaTeMaTHWKe, a 3aTeM I[epenuid W B IyMaHuTapHyio objacth. [le-
TEePMUHUPOBAHHOCTD, B YACTHOCTH, IPOHUKJIA B IIEIATOTUKY, HATMHAS
¢ A.A. Komenckoro. CiescrBueM Takoii JI€TePMUHUPOBAHHOCTU ObI-
Jla TIONBITKA OPraHM30BaTh 0OpA30BaHUE KaK UJeaJbHO (OyHKIIMOHM-
pytomryto mMamuby. COrjiacHO JOMUHUPYIOIIUM TOT/a IPeICTaB/IeHN-
sIM, JIJIsi OOYUI€HUsT 9eJIOBEKa HAJO JIUIIb HAYIUThCS YIIPABJISTH TaKOI
MAaIIUHOMN, T.€. IPEBPATUTH OOYUIEHHNE B CBOETO POJIa MPOU3BOJ/ICTBEHHO-
TEXHOJIOTUIECKUH MPoTiecc. AKIIEHT CTaJI JIeJIATHCS Ha CTAHIAPTH3UPO-
BAHHBIX yYEOHBIX MPOIIEypax N (DUKCUPOBAHHBIX ITAJOHAX YCBOECHUS
3HAHUI, TO eCTh OBLIO MIOJIOXKEHO HAYAJIO TEXHOJIOTMIECKOMY IIOIXOLY B
00yJYeHNN, a TeM CaMbIM IIPEODJIAIAHIIO B 00y YeHNN PEpO/IyKTUBHOMN
JEeATeIbHOCTH Y IAITAXCS.

Texmosornaeckuii MOIXOM ¥ BO3HUKINAS HA €r0 OCHOBE KJIACCHO-
YPOUHasl CHCTEMA TO3BOJIUJIN JIYUIEe YJIOBJIETBOPSATH BO3POCIIYIO I10-
TPeOHOCTH ODIIECTBa B DOJIBIIOM KOJIMYECTBE I'PAMOTHBIX Jirojteit. O1-
HaKO IIPU TEXHOJIOTMYECKOM I10/1X0/e 0OyJIeHne HaIleJleHO B OCHOBHOM
Ha yCcBoeHHe WH(POPMAIMOHHON KOMIIOHEHTHI 3Hauuit. Ciemyer HAIOM-
HUTH, 9TO KpyIHEAit oredecTBerubit mcuxosor JI.C. Berorckuit me
CBSI3BIBAJT BBICOKYIO (D DEKTUBHOCTD OOYIEHUS I PA3BUTHS CO CIIO-
cobamu OOydUeHUsI, WU, KAK Terepb ObI MbI CKAa3aJIH, C TEXHOJOTueit
oby1eHwus.

BoJsibmmHCTBO TIEAATNOTOB CYMTAIOT, YTO UYeM dYeTde OIIPEJIe/IEHA
1eJsib, TeM Jydire, TeM 3ddekTrBHee yIeOHO-BOCIUTATEIbHBIN TPO-
necc. BazxkuefmmM cOBpeMeHHBIM JIOCTUKEHUEM TeXHOJOTTIECKOrO MO/l
X0o/a B OOYYEHUU CUUTAETCS MOCTAHOBKA YETKUX KOHKPETHBIX JIHa-
FHOCTHPYEMBIX IIeJIel, KOTOPhIe JOJIKHBI 00sI3aTe/IbHO JIOCTUTAThCS 38
OIIpeJIeJIEHHBII TTPOMEXKYTOK y4uebHOro Bpemenu. [losromy GoJibImH-
CTBO CO3/IAHHBIX 34 MOCJIEHUE TOIbI TEXHOJIOT U 00y IeHUsT MOTYT CJIy-
JKATH TPUMEPAMHE YKECTKUX MOJeJell 00ydenust.
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OpHaKo Beerjia Jiv Takasi XKeCTKOCTb 1ejieii mosiesna’? Haunbosee mo-
IyJISPHOI B ITOCJIE/IHEE BPEMSI CUUTAJIACH CUCTEMa YIeOHBIX TejIeil, pas-
paborannas B. Biaymom. Ho, kak ormevaer anen-kopp. PAO I"I. Ca-
pannes, y b. Bayma nenun obydenus TparncdhopMupoBaHbl B yueOHbBIE
JIEHCTBUsI, KOTOPBIE ONPEJIENISIIOT YPOBHU YCBOEHUST yIeOHOIO MaTePH-
ajla, a rapaMerpbl ero CUCTeMbl B OCHOBHOM OPUEHTHUPOBAHBI Ha, 3HA-
HUsI, a He Ha Pas3sBUTHE ydyeHUKa. 2KecTKasi TeXHOJIOTHsS BCErJa IIPe]i-
[OJIaraeT COOTBETCTBUE PE3yJIbTaTa U IIeJId, TBOPYECTBO Ke, HA000-
POT, TIPEJIIIOJIATAeT PACCOIVIACOBAHUE TIeJIU U pe3yJsbrara. TeM caMbiM
OJIHO3HAYHASI [TOCTAHOBKA, IEJIU CYZKAeT BO3MOYKHOCTH HEOYKUIAHHBIX
(HEe3AIUIAHUPOBAHHBIX ) PE3YJIBTATOB.

Kak ormerusn B.M. ApHojib1, )KeCTKHe MOJIEJIX — 9TO IyTh K OIIU-
OOUYHBIM TIpejCKa3aHusIM. Bojiee TOTo, cTpemjeHHe Bce 3apaHee, Ha
HECKOJIBKO JIeT BIIEpe]], PACIIAHUPOBATH MOYKET MPU ONPEEIEHHBIX
YCIOBUAX TpuUBeCTH K KaTtacTpode. 2KecTkass Moae/ b 0Opa3sOBaHUs
pejrosaraeT IpPUHYKICHNE YIeHUKOB U CAMOIO YUIUTEJS K JIOCTH-
JKEHUIO OIIPeJIe/IEHHBIX TleJieli. A mpuHy»KjieHne Bceria HedhHEKTUBHO
¥ Pa3pyIInuTeIbLHO.

[MonesnocTh ¥ HEOOXOAUMOCTH HUCIOJIH30BAHUST MITKHUX MOJEIei
0o0ydeHns 0CO3HAETCS TIOKA, JTAJIEKO HE BCEMU IeJlaroraMu. B mporecce
00y1eHusT BCerjia MPOUCXO/IST HE3AITAHNPOBAHHBIE MAJIbIE N3MEHEHNS,
duIyKTyanun pasjImdHbIX Iefarorndeckux cucreM. [losromy B ocHOBE
COBPEMEHHBIX 00pa30BaTEIbHBIX MOJIEJIEN JIOJIPKEH JIeXKATh ITPWHITHIL
HEOIIPEIEJIEHHOCTH Psi/ia YIeOHBIX [MapaMeTpPOB M IIapaMeTPOB YIIPaB-
JIEHUS.

B cuity aToro Heobxoaumo, Kak ormeuaer B.M. ApHosba, “BBeeHnE
0o0paTHOl CBsI3U, T.€. 32aBIUCUMOCTH IPUHUMAEMBIX DEIIeHUl OT peaiib-
HOI'O COCTOSIHUSI JIeJI, & HE TOJIbKO OT ILJIAaHOB . 3HAYWUT, U LEJU 00y-
YeHUsl JIOJIZKHBI WJIK BCE BPEMsI MEHSTBhCsI, UM HOCUTH OOINWII HEKOH-
KPETHBI XapakTep ¢ TeM, YTOObI K [eJI MOTJIM BECTU Pa3HbIe ITyTH.

Kak ycraHoBieHO HOBEHIIMMU WMCCIIEIOBAHUSIMU, eI OOyUIeHUsT
JIOJI?KHBI HOCUTh CUCTEMHBIN XapaKkTep, a 3HAYUT, JOJKHA CODJIIOIATh-
cs MX MEpPapXU4HOCTh. Ha caMoM BepxXy uepapxuy HaXOIATCsS CTpa-
TermyecKue Iejid, Mean — “BEeKTOpbI’ CaMOro ODIIEro XapakTepa, pac-
CUYMTAHHbBIE HA BECh epuoJT 00y denus. Ha HUXKHUX yPOBHIX HAXOIATCS
TaKTUIECKUE [eJIH, YeTKHEe KOHKPETHBIE TEIU — “IJIAHAPYEMbIE Pe3yJTb-
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TaThl’ U3y4YeHUs OT/E/IbHON TEeMbI Ha YPOKe. UeTKOCTD IeJIi B [TOCJIE I~
HEM CJIydae JeHCTBATE/ILHO TOJIBKO IOJIe3Ha, T.K. OHA OTParkKaeT IIo-
JIydeHue TIpeIMETHOTO 3HAHNS, 3HAHNUA KaK pe3yJibTara. Takas mocra-
HOBKa BO3MOKHa Ha OTJIEJIbHOM YPOKE WJIM IIPU U3YUYEeHUU OTAeIbHOI
Tembl. [Ipnobperenue ke JTUIYHOCTHOIO 3HAHUS IIPOUCKO/INT, KAK IPa-
BUJIO, JJINTEJIbHBII IPOMEXKYTOK BPEMEHU, IpUYeM JJIsI Pa3HbIX yUe-
HUKOB Tpefyercsi pasHoe BpeMsi (OHO MOXKET OTJIMYATHCS B JIECSTKH
pa3). OgHO3HAYHOE ONUCAHUE TAKOI'O 3HAHWS C MOMOINBIO ITAJOHOB
pe3yJbraTa He MPEeICTABJISLEeTCs BO3MOXKHBIM. bBoJiee TOro, ecjiu mesin
00yYeHUsT CTABATCS HA JJIUTEJIbHBINA IPOMEXKYTOK BPEMEHH, TO I€TKO
onpeJiesieHHble, ?KeCTKHUe I1eJIM MOI'YT OKa3aThCs UJIA HeJJOCTUKUMBIMY,
WU JazkKe BPeHBIMU.

B nmocnennue necarmiieTus Ha OCHOBE OTKPBITHH B €CTECTBO3HAHUM
(1. IIpuroxkun, I'. Xaken u Jp.) OpOU30ILIM U3MEHEHUS BO BCEM CTUJIE
MBIIIJIEHUS: [TPOU3OIIIEJ IEPEX0/ OT 00PA30B MOPAIKA K 00pa3aM Xao-
ca, HayKa 0oJiee He OTOXK/IECTBIISETCS C OIIPEJIEIEHHOCTHIO, PA3BUIINCH
CUHepreTudecKNe UJien HeJleTePMIHUPOBAHHOCTH, HEIIPe/ICKa3yeMOCTH
Iy Teil SBOJIIONUH CJOKHBIX CHCTEeM. B MaTeMaTuke TaKKe MOSBUINCH
HOBbIE paszJiesibl (Teopus KaTacTpod, reoMerpus (GpPaKTAIOB, TEOPHs
HEYETKUX MHOXKECTB, MHOI'O3HAYHAS JIOTUKA U JP. ), IOCJIYKHUBIINAE OC-
HOBOIT MaTeMaTUIECKON Teopum MATKHX Mojesnei. [lomesnocTs Takoit
MaTeMaTUIeCKOi Teopuu ObLIa OTKPBITA CPABHUTE/IHHO HEJIABHO, TO-
9TOMY y MHOT'MX YYE€HBIX HOBOE Hay4YHOe BUJEHUE ellle He CJIOXKUJIOCh.

Tpaaunuonnas megarornka, OCHOBaAHHAS Ha XKECTKUX MOJIEJISIX, He
IMIOHUMAET, ITO B IIKOJIEe JOJKHA OBITH OIPeesIeHHAs J0JIsI Xa0ca, ITO
duyKTyanun Ha MEKPOYPOBHE UI'PAIOT CYIIECTBEHHYIO POJIb B OIIPE/Ie-
JICHWHW HAJUIHBIX TEHJIEHIINH, 1eseil o0ydIeHus Ha OJTMKAUIIYIO TTep-
CIIEKTHBY.

[Momxombr K cucreMe 0Opa30BaHMs, CO3BYUHBIE C CHHEPIETUIECKOH
KAPTUHOW MHUPA, TONBITKA CO3JaHUsl MSATKAX MOJejeil o0pa3oBaHust
MOZKHO Ha#iTH B TPY/IaX PsJa BBLJAIONINXCA OT€YeCTBEHHBIX 11€aroroB
U 11eJ]JaroroB-HOBaTOPOB, KOTOPHIE IIPEyTa /la/Id 3TOT Hay YHbIH I10XO0/I.
Cunepreruka TeopeTudecKu OOOCHOBBIBAET M IOJKPEILISET IIPUPOIO-
coobpasubie 106l uxX uHTyumr. OJHUM U3 HUX SIBJISETCs] 3HAYECHUE
Xaoca, IePEOCMBICJIEHHE €0 JIECTPYKTUBHON MJIM CO3U/IATEIbHOI POJIN
B IIPOIECCE CAMOOPTAHU3AINHY [1€IATOITIeCKOil cucTeMbl. CHHEPreTHKA
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[IPUXOJIUT K BBIBOAY: 3 (PEeKTUBHOE yIIpaBJIieHUE CaMOOPraHU3Y FOIIeli-
Csl CHCTEMOIN BO3MOXKHO TOJIBKO B CJIydae BBIBOJIa €€ Ha COOCTBEHHDIE
IyTH Pa3BUTHs, & HUKAK HE HABS3BIBAHUE YKECTKHUX ILJIAHOB U CXEM,
MIPUCYTINX YKECTKUM MOJIEIIM. B 9TOM M COCTOUT CyTbh MOAXOA K II0-
CTPOEHUIO MSTKHUX MOJIeJielt B 00pa3oBaHuy, MOIX0/[a, OCHOBAHHOTO Ha
[IOMCKE W UCIIOJIb30BAHUY BHYTPEHHUX TEHJIEHINIT pa3BUTHsI 0Opa30Ba-
TEJIbHBIX CUCTEM, UX CAMOPA3BUTHUsI, CAMOOPIaHU3AIUN.

Msirkue MOJEeIn — 9TO MYJIPOCTh MSTKOI'O YIIPABJICHUS yIeOHBIM
IIPOIIECCOM, YIIPABJICHUS Y€PE3 COBETHI U PEKOMEHIAINN, (PAKTUIECKU
yIpaBJIeHUsT KAK CaMOyIpaBJeHus. Bejib TJIaBHOE — He Tepejada 3Ha-
HUil, & OBJIaJIEHUE CIOCODAMM TIOMOJHEHWs] 3HAHUN, CIIOCOOAMU ITOWC-
Ka HY>KHOI nH(pOpMaImu, criocobamu camoobpa3oBanusi. B qacTHOCTH,
pu 0Oy4YeHNU MaTeMaThKe HeOOXOIUMO B TIEPBYIO OY€pe/lb PA3BUBATH
y ydalmuXxcs MaTeMaTHIeCKOe MBIILIEHNEe, BOBJIEKAas UX B MATEMaTH-
YECKYIO JIeSITeIbHOCTD.

B wmarkoit mozmenm mporeypa oOytueHusi, Crocod CBA3M yUIUTEJIs
U y4YeHUKa — 9TO He Iepejada 3HAHWI KaK 3CTa(eTHON IMajlOuKd OT
OJIHOTO YeJIOBEKA K JIDYTOMY, a CO3/[aHUe YCJIOBHUil, IPU KOTOPBIX CTa-
HOBSITCSI BO3MOYKHBIMHU ITPOIECCHI MPUOOPETEHU s 3HAHUN CAMUM Y ICHU-
KOM B PE3yJIbTaTe €ro aKTUBHOI'O U IPOYyKTUBHOIO TBOpUYecTBa. Kie
OJIHUM TIPOSIBJIEHUEM MSITKHUX MOjiejieil B 00yUeHIN MATEMaTUKE STBJIsI-
eTcsl IPUMEHEHNe SBPUCTHUK. JBPHUKA, UHCA, O3apeHne — 3TO TUIIAY-
HBII [IPUMED HEJIMHEHHOrO MBIILIEHNs], TOYHO ILJIAHUPOBATH PE3YJIb-
TaT KOTOPOI'O0 HEBO3MOXKHO, MOXKHO JIUIIh IIOJBOJUTH K HEMY YIE€HHUKA.
[Ipu ucrop30BaHUN MATKUX MOJEJIel B 00yIeHnN MPe0dIa IatOIMI
CTAHOBATCSI CUTYAIIUUA OTKPBITOTO JIHAJIOTA, MPSIMOl U 00paTHON CBsi-
3u. Biarogapsi coBMeCTHON aKTHBHOCTH B pas3perieHun TPOBJIEeMHBIX
CUTyalluil yYuTejb U YIEHUK HAYNHAIOT (DYyHKIIMOHUPOBATH C OJHOIA
CKOPOCTBIO, KUTh B 07HOM TeMmite. OOydeHrne CTaHOBUTCSH MHTEPAKTHB-
HBIM.

YVaurenb [0/KEH HAYYUTbCS [TOHUMATH W PA3BUBATH YHUKAJIb-
HYIO JIMYHOCTH YY€HHKA, OPraHU30BLIBATH €ro 00pa3oBaHHe II0 €ro
cODCTBEHHOI TpaeKTOpuK. B Takoil cuTyaruu OT yduTesss Tpedyercs
HEIIPEPBIBHOE IIEepeoIipejie/ieHre CBOUX JIEUCTBUIN U NO3UIUI, JIJIs HETO
CTAHOBUTCSI MIPUBBIYHON CHUTYAIMs 00PAa30BATEIHLHON HEOIPEICICHHO-
cru. [Toaromy HEOOXOMMMO MPETOCTABUTH BOZMOYXKHOCTD U YIEHUKY U
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YUYUTEJI0 CTAaBUTh COOCTBEHHBIE 1€ B U3YyUYEHUN KOHKDETHON TeMbI
WIN Pa3Jiesia, BEIOUPaTh (DOPMbI, CIOCOOBI U TEMITBI 00y YEHUSI.

IIpumep msrkoit Mojesn obydenus siBjsiia coOOit cucTema obyte-
uust Cokpara. IlyreM 0cobGBIX BOIIPOCOB M PACCYKIECHUN OH TTOMOTAJ
cobeCeTHNKY CaMOCTOATEILHO MPUXOIUTH K MIOCTAHOBKE WU PEIIEHUIO
pobsiemMbl. V3 cCOBpEMEHHOCTH SIPKUM IIPUMEPOM MSITKOI Mojiesin 06y-
JeHUs MaTeMaThnKe siBjsierca Meronuka P.I'. Xazankuua. Herpessoii-
JIEHHBIM IIPUMEPOM SBPUCTUIECKOTO JIUAJIOra, [IPU U3y I€HUN MATEMATH-
Ku sgBisiorcd “Iuasorn o maremMaTuke” M3BECTHOIO BEHI'€PCKOTO Ma-
temaruka A. Penbu. B 910#1 KHUre aBTOp HE IOydYaeT YUTATENHd, He
CTPEMUTCS BJIOKUTH B HETO YK€ TOTOBBbIE COOCTBEHHBIE MBIC/HU, & KakK
Ob1 Geceyer ¢ HUM. B pesysibTare dnTaTe/ib CaM CTAHOBHUTCS KaK ObI
YIACTHUKOM JIHAJIOTa, — IPEJIMET M3JIOXKEHUs TIePecTaeT ObITh JIJisi HErO
9eM-TO HABA3BIBAEMBIM U3BHE, U 00CYKIaeMble TPOOIEMbI BOCIIPUHI-
MalOTCA yKe KaK COOCTBEHHBIE.

B markux moensx mpu OTCYTCTBUU YKECTKUX TEJIeil OIpeesisio-
m@asi PoJib OTBOJUTCS HE TEXHOJIOTUM OOyYeHHs, a CTpaTeruu odyue-
HUsI, KOTOPasl OIPEJIe/IsieT IPUHITUITBI 0TO0pa CO/IePXKAHUS, IPUHITATIBI
€ro IMOCTPOEHUsI B COOTBETCTBUAU C BO3PACTHBIMU OCOOEHHOCTSIMU yIa-
IIAXCSA, C TOTPEOHOCTSIME MMPAKTUKN U C TTIOTPEOHOCTSIMU PA3BUTHS Ca-
moit jimanoctu. Co crparerueit 06ydeHust, ¢ JIOTUKO-TICUXOJIOT TIECKIM
O6OCHOBaHI/IeM IIOCTpOGHI/IH IITKOJIBHBIX y‘{e6HbIX IIpeﬂMeTOB TecHel-
muM 0Opa30oM CBsi3aHBI ITpO0JIeMBbI pa3BuBaroliero odydenmsi. Crpa-
Terusi OOyYeHHsl CyIIECTBEHHBIM OOPa30M OIIPee/isieT THUI CO3HAHUSI
¥ MBIIJIEHUS, KOTOPBIi (DOPMUPYETCsl y IMKOJHHUKOB MDA yCBOEHUU
VMU COOTBETCTBYIONNX 3HAHUI, yMEHU 1 HABBLIKOB. [loaToMy BCce m3-
BECTHDBIE CHCTEMbI Pa3BUBAIOIIETO OOyUeHUsT B TOW WU WHOI CTereH:n
BKJIFOUAOT CTpareruto o0ydenus. [Ipu mpaBujibHO BBIOPAHHOI CcTpa-
Terun OOyUYeHUs y2Ke He CTOJIb BaXKHO, KAKUE UCIIOJIb3YIOTCsT (DOPMBI,
cpezcTBa, MeTo/bl 00ydenus. [yraBHOe, 9TOOBI OHU TIOMOTaJIu BBIOODY
CcOOCTBEHHBIX U OJTATONPUSATHBIX JJIsT CyObheKTa IMyTeil pa3sBUTHSI.

Kateropus crpaternn obyeHns: cTaja UCIOIb30BATHCSI B TEOPUH U
MeTO/Ke 00y4UeHusi cpaBHUTEILHO HeaBHO. CJioBo “crparerust” mpo-
M30IILJIO OT I'PEYECcKOro strategia, IYTO B IEPEBO/Ee 3HAYUT “BECTU BOW-
ck0”. BHagaje 3TOT TEPMUH HCIIOJIB30BAJICA TOJBKO B BOCHHON HAy-
K€, 3aTeM CTaJjl WCIOIb30BATHCHA B IOJUTHKE U B JIPYyTUX O0JIACTIAX U
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O3HaYaJI UCKYCCTBO IIJIAHUPOBAHMS PYKOBOICTBA, OCHOBAHHOI'O HA IIPa-
BUJIbHBIX U JIAJIEKO UJIYINUX [IPOrHO3aX. B Teopuu urp crparerust — 310
BO3MOXKHBIII B COOTBETCTBUU C MIPABUJIAMHU UT'PHI CIIOCOD IEeWCTBUS WUI-
pOoKa. DTOT crrocob He 00A3ATEHHO BEJET K YCIEXY, K BBIUTPBIILY, T.€.
CTpaTerus MOXKEeT ObITh KaK BBIUIPBINIHON, TAK U IPOUTPBIIIHOMI.

B macrosimmee Bpemsi TepMuH “‘cTparerust’ BCe Uallle UCIOJIL3YeTCs
¥ B IleJIarorndeckoit Hayke. Bee 6oJibliiee paciipocTpaHeHne STOrO Tep-
MWHA B [EJArOTMKE HE SBJISIETCS CJIyJallHBIM, IMOCKOJBKY B CHCTEME
ee HAydJHBIX MOHATHN OOHAPYKUJIACH ODPEIlb B CBA3U C YACTHIM yIIO-
TpebIeHneM TOHATHS ‘TeXHOJOrnN o0yueHnsy W 3a0BeHHEM ITOHSTUS
“meronuka obyuenns’. Jlaxke mpu caMOM MIUPOKOM TOJKOBAHUHU TEXHO-
JIOTHsI ODy4YeHUsI He 3aHUMAeTCsl Hu OTOOPOM COIep:KaHUsl ODyJIeHus,
HU WCCJIe0OBaHUEM IIPOOJIeM MOTHBAIMN, HA OOOCHOBAHWEM ITPUHIIH-
OB [TOCTPOEHUsI MIKOJbHBIX YIeOHBIX [IPEIMETOB, €€ IeJIb — PeIleHne
OPYTUX, YACTHBIX 33/]ad. PelrennsiMu 2Ke IVIABHBIX, CTPATErHIECKUX
3a/1a9 JI0JKHA 3aHUMATHCA KaKasd-TO APyras 4acThb IeJarorndecKoit
HayK{, KOTOPYIO U CTaJId 4acTO Ha3bIBATH CTpaTerueii obpasoBaHUsi
(oByuenust).

MozxHO 6BLIO OBI JATH CJIELYIOIIEE OIpeIeieHne 00Pa30BATETLHOM
CTpaTeruu: cmpame2us 6 oOpa306aHUU — ITO ILUIAH MEJATOTTIECKUX
JeficTBUiT B HAIIPABIEHUN OCYIECTBJICHUST CTPATETUIECKUX Tesieil 00-
pa3oBaHus.

Ho Takoe ompejiesierre BIIOJIHE COOTBETCTBOBAJIO ObI TPAIUITUOHHOMN
obpazoBaTeIbHOM mapaaurMe. B TakOM MOHUMaHUU CTpaTerus: o0yde-
HUS CYIECTBYET y2Ke HECKOJIHKO CTOJIETHI U MPUCYTCTBYET BO MHOTHX
[1€JIATOIMTIECKAX CHCTEMAX, HE HCIIOJb30BAJICS TOJIHBKO CaM 3TOT Tep-
MUH.

B Hacrosiiiee Bpemsi He0OXOIMMO HOBOe, OoJiee MUPOKOe ITOHUMa-
HUe cTpareruu obpaszoBanusi. /[jisi crparernn BoBce He 00s3aTe/IBHO
UMETh KaKyIO-TO OIPEIEJCHHYIO I€Jib, TOCKOJbKY, KAK BBITEKAET U3
CHHEPTEeTHYECKUX IIPeICTaBIeHnil, 3DEeKT CaMOOPTaHM3AIINH MOXKET
HaCTYHIHUTh U 0€3 IIOCTAHOBKH II€JIN, BO3MOXKHO “‘CIIOHTAHHOE BO3HUKHO-
BeHMHe MOPsiJIKa 1 opranusanun u3 6ecropsiyika u xaoca” (W. Ipuroxun
u U. Crunrepce).

[TosTomy crparerust oOpaszoBaHWs JTOJIZKHA 3aHUMATHCS, MTPEKIE
BCEro, He IMOCTPOEHUEM IIOCJIEI0BATE]LHOCTA IEHCTBUI Iemarora, a
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dopMupoBaHrEM MOIIHOM, HACHIIIEHHON U pasHOOOpa3HOil obpa3oBa-
TeJILHOU CpeJIbl JIJIsl JIAJIbHEAIIEero UCIOJIb30BAHNS CBOUCTB 9TOM Cpe-
b, a TakyKe (DOPMUPOBAHUEM CTUJIS IEJArOTHIECKOrO B3amMOei-
crBus. s obydennsi HAUOOJBITYIO POJIb B 00PA30BATE/IHLHON Cpee
UTPAIOT CJIEJIYIONINE TPU OCHOBHBIE KOMITOHEHTHI:

e comeprKaHme 00yIeHnd;
® CaM YYEHUWK, €ro JUIHOCTh, 3aKOHOMEDHOCTHU €€ PA3BUTHSI;

® Bce YesIoBedecKoe OOLIECTBO € €r0 UCTOPHEH, IPOU3BOICTBEHHOM
¥ JyXOBHOI KYJIBTYDOIi.

COOTBETCTBEHHO 9TUM TPEM OCHOBHBIM KOMIIOHEHTaM CPEJIbI 00Y-
YeHUsT MO2KHO 0DO03HAYUTH TPH OCHOBHBIE B3aMMOCOIJIACOBAHHBIE CTPa~
Teruu ODydUeHUsI:

e cTparerust 0TOOpa;
® CTpaTerus JJIMTEJIbHOI'O IIO3TAaITHOI'O O6y“IeHI/IH;
e crparerusi O0y9IeHUs HA COIMUOKYIBTYPHOM OIIBITE.

ITepBast u3 3TUX crparernii MO3BOJISIET TPOU3BOINTH OTOOD COIED-
JKaHusl 00y deHusi. DTO OUCHDb BAYKHAST CTPATErUs, TOCKOJIBKY B TIKOJIb-
HBII KypC MaTeMaTHKM MOXKHO BKJIIOYHTH TOJBKO HEOOJIBIIYIO YaCTh
coBpeMeHHbIX 3HaHuil. [[oaTOMYy BIIOJIHE TTOHATHBI HECKOHYAEMbIE CIIO-
PbI BOKPYT HMIKOJBHOI'O CTaHapTa: KaKue BOIIPOCHI B HET'O BKJIIOYATH,
a Kakre He BKJIIOYaTh. PermuTh 3TH CHOpPBI MOYXKHO TOJBKO HA OCHO-
Be cTparernu 0TOOpa, HA OCHOBE COOJIIOJEHHUS IEJI0r0 Psifia €IMHBIX
JUIAKTHIeCKAX TPeOOBaHUil, Cpeau KOTOPBHIX OJHO U3 IEPBBIX MECT
3aHNMaeT obecliedyeHre ONTHMAJILHOIO 0Thopa CoepKanusa o0pa3oBa-
HUSI, IIOCTPOEHUS U COTJIACOBAHUSA yIE€OHBIX IIPOrPAMM BCEX yPOBHEIL.

Bropasi crparerusi — crparerus mo3TAIHOTO JJIUTEILHOTO 00y Ue-
HUAS — JIOJKHA YIUTHIBATH BO3PACTHBIE W IICHXOJOTHYECKHE OCODEH-
HOCTH yYallliuXcs, KaK KOJIMYeCTBeHHble, TaK U KadyeCTBeHHbIEe N3MeHe-
HUsI, KOTOPbIE COBEPIIAIOTCS B JIMYHOCTU ydammuxcd. Eciam Takue Ka-
4eCTBEHHbIE U3MEHEHMS! IIPOUCXO/IAT, Mbl MOXKEM T'OBOPUTH O Pa3BUBa-
formeM o0ydennn. Takum 06pa30oM, B 9Ty CTPATETHIO JIOJPKEH BXOIUTH
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[IPUHIMII Pa3BUBAIOIIEr0 M BOCIUTHIBAMOMIEro o0ydeHus. KadecTBeH-
Hble U3MEHEHUsl [IPU JIINTEITbHOM OOyYeHNM COBEPIIAITCA CKAIKO00-
pa3HO, MOITOMY BaXKHO BBIJEJIMTH TAbl PA3BUTUs JUIHOCTU. [lpm
JIATETHHOM OOYYIE€HNM B MPOTECCE PA3BUTHsT YUIAINMXCS, NX 3HAHUA 1
WHTEJIEKTa HEOOXOIMMO CODJIIOCTU CBSI3b MEXKY SBJICHUSMHU, ITOOBI
HOBOE, CHIIMAasi CTapoe, COXPaHsLJIO ObI B cebe HEKOTOPBIE €0 JIEMEHTHI.
To ecTb B 3Ty cTpaTeruio 06si3aTe/IbHO JIOJIYKEH BKJIFOIATHCST TTPWHITHTL
IPEEMCTBEHHOCTH KaK OWH U3 OCHOBHBIX ITPUHIIAIIOB ITPOIECCA PA3BU-
THUSI.

Tperneit crpaTerueit IBIAETCA CTPATETUsT OOy ICHUsT HA COINOKY/Th-
TYPHOM OIIbITE. DTa CTPATErusl IPeJIIoaraeT, YT0 ODyUYeHUe IOJIK-
HO MPOBOJIUTHCS B TECHOIN CBS3U C MOTPEOHOCTSIMA TPAKTUKH, HAYKU
¥ TEXHUKH, T.€. C KYJbTYpOil, IpuIeM KaK MaTepPUAHHOM, IPOU3BOJI-
CTBEHHOM, Tak n mgyxoBHoil. Comep:kanue 1000 JUCIIUILIAHDBI CIIELY-
€T pacCcMaTpPUBaTh KaK PEe3yabTaT JAeATeILHOCTH JIIOAeH, UX yCUIuil B
[IOMCKE UCTUHBI. DTa CTPATErus MO3BOJISIET PEIIUTh, HAKOHEIl, TaKyIO
Ba KHEMIIYIO JIJIsi COBPEMEHHOM IIKOJIBI IIPOOJIEMY, KaK IIPOOJIEMY MO-
TUBAIMY yUIeHUs 9epe3 JIe/lyKTUBHBIN, TPAKTUIECKHIl, IBPUCTUIECKUI
1 3CTETUYECKNN aCIIeKTHI.

Bormpocsr crparernn pa3BuBaiomiero odbydeHnsi B HanOOJIbINEil cTe-
nenu tpejcrasiensl B reopun J.B. Dnbpkonmna-B.B. laseimosa, co-
[JIACHO KOTOPOIl COJ/lepXKaHUEM pa3BUBAIOIIEro 00yUYeHHs] Ha BCEX ero
Iranax JOJKHA CTATh CUCTEMa HAYJIHBIX [TOHSATHUI, T.€. 3HAHUS, IIPEJI-
cTaBJIeHHBbIE HA YPOBHE TeopeTndeckoro obobienusi. [loaromy yaxe Ha
paHHUX CTAIUAX OOYUEeHMsT MaTeMaTHKe HeOOXOIMMO 3HAKOMHUTH yda-
IMAXCA XOTSI ObI ¢ HEKOTOPBIMHU (DYHIAMEHTAJLHBIMA TTOHITHSIMU CO-
BPEMEHHON MaTeMaTHKH.

B ocnose obyuenusi maremaruke, coryiacHo K. Ilmaxke, mommk-
HBI JIEZKATh OCHOBHBIE MATEMATUIECKHE CTPYKTYPbI, KOTODBIE SIBJIs-
0TCsI (DYHIAMEHTAJILHBIMI KaK JJIsi 3JaHUsd MaTeMATUKW, TaK W JIJIs
MeXaHu3Ma MblileHus (ajgrebpandeckue, IOPsIKOBbIE, TOMOJIOInYe-
ckue). Opnako 2K. Inazke ucxonur u3 kiaaccudukanuy MaTeMaTuye-
CKUX CTPYKTYP, Janubix H. Bypbaku. Ho sta kmaccudukarms ucxoaut
TOJIBKO U3 aKCHOMATHKO-IE/lyKTUBHOI'O XapaKkTepa MaTeMaTuku. Jpy-
rasi CTOpOHa MATEeMATUKHU, ee KOHCTPYKTHUBHBIN xapakTep y H. Byp-
0ak¥W OTONLIM Ha 3aHuil miaaH. Takas OTHOCTOPOHHOCTDL B IOIXOJIE
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H. Bypbaku mociiyzkujia IpuInHONi OTCYTCTBUS B €10 KJIACCU(DUKAIIII
YIOMUHAHUSI O MATEMaTUYECKUX CTPYKTYPax, SIBJISIFOIIUXCS OCHOBOI
KOHCTPYKTHUBHOT'O TIOJX0/1a, OCHOBOI MAaTEMaTUIeCKON JIeATeTbHOCTH.
st obecriedeHrst MATEMATHIECKOTO PA3BUTHS Y IIIKOJIHHUKOB JOJI2K-
HBI OBITH CPOPMHUPOBAHBI HE TOJIHLKO aJredpamdecKue, MOPsIKOBLIE 1
TONOJIOTUYECKHE CTPYKTYPBI, KOTOPBIE MPEJICTABISIOT CODOM, pexKie
BCEro, CUCTEMBI XpaHEeHUs 3HAHWII, HO U CTPYKTYPbI, KOTOPBIE IIPEJI-
CTaBJISIIOT CODOI OIIpejle/IeHHbIE Ka9eCTBA MATEMATHIECKOTO MbIILIe-
HUsI, KOTOPBIE SBJISIIOTCS, IIPEXKJIE BCErO, CPEICTBAME, METOIAMU II0-
3HAHUsI, & 3HAYUT, U CPEJICTBAMHU, METOJIAMU TOJIYICHUsT MaTeMaTHIe-
CKUX 3HAHWUI YIEHUKOM. Takue CTPYKTYpPbI UTPAIOT OCOOYIO POJIb JIJIsT
HCCJIEJIOBATE/IBCKOM AKTUBHOCTU B O0JIACTH MaTEeMATUKU, a8 3HAYUT U
JJIs pa3BuBatoriero odydenus. st Takux cTpykTyp 6oJiee yIadHbIM
SABJISETCSI TEPMUH “ crembvl mulunerus’ mpemyiozkennbiit Y. Heiiccepowm,
MTOCKOJIbKY 9TOT TEPMUH JIYUIlle OTPAZKAET CYTh TAKOTO BUJIA CTPYKTYP.

Boiienurs  crenududeckne MaTeMaTHIECKHE CXEeMbl MBIIIIEHUsT
MOXKHO Ha OCHOBE JIeSITeJIbHOCTHOrO 110/1X0a. OCHOBHBIM BHJIOM Ma-
TEeMATHIECKON IedTeIbHOCTH SIBJISIETCS PEIleHre 3a/ad, U [MO3TOMY B
9TOI JIeATETBHOCTH TPOSIBISIOTCA ITU CIENUMDPUICCKIE MaTeMaTHIe-
cKue cxeMbl (IIpUeMbl, METOJIbI) MbIILIEHUA. TaKUMU BUJIAMHA CTPYK-
Typ, KOTOpbIE B HAMOOJBINEN CTENeHW CIOCOOCTBYIOT PA3BUTUIO Ma-
TEMaTUIECKOT'O MBIIIJIEHUS, SIBJISIIOTCS A02UNECKUE, GA2OPUMMULECKUE
(npouedypruie), KoMOUHAMOPHDIE, 00PAZHO-2EOMEMPUNECKUE CTEMDBL,
T.e. T€ MAaTEeMaTHIEeCKHe CTPYKTYPhI, KOTOPhIE OTBEYAIOT 38 YCTAHOBJIE-
HUE CB3€il MeXK Iy PA3JIMIHBIMU AJIT€OPANIECKIMU, TIOPHAIKOBBIMUI, TO-
[TOJIOTUYECKUMHU U JPYTUMU MATEMATHIECKUMU CTPYKTypamu. VIMeHHO
9T CTPYKTYPBI SIBJISIOTCS B TEPBYIO OY€pe/ib CPEJICTBOM ITO3HAHUSI,
00eCIIeYnBAIOT JIMHUIO KaYeCTBEHHBIX U3MEHEHWH B (DYHKIIMOHUPOBA-
HUW UHTEJLJIEKTA.

Bee 911 cTpYKTYpPBI 00JIQJIAI0T YHUBEPCAIBHOCTHIO (HE3aBUCUMO-
CTHIO WX WCIIOJIb30BAHUsI OT KOHKPETHOI'O MAaTEMATHIECKOTO MATEpU-
ajga) M MMeT OOJbINOe 3HAYEHWE HE TOJBKO JJIsi OOydeHWs, HO W
JIJIST MaTeMaTUIeCKOro TBOpYecTBa. JloCTaTOYHO BCIOMHHUTD IIHPOKOE
pacipocTpaHeHre B Pa3JUIHBIX O0JIACTSIX COBPEMEHHOW MaTeMaTUKU
KOMOWHATOPHBIX M M€OMETPUYECKUX METOJOB. JHAYEHUE KaXKIOro W3
OTMEUYEHHBIX BUJOB CTPYKTYD /I PA3BUTUSI MATEMATHIECKOTO MBIIII-
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JIEHUSI, MaTEMATUIeCKUX CIIOCOOHOCTEN y2Ke HTaBHO ObLIO 3aMevueHO
[1eJIaroraMu-MaTeMaTUKAMU U TIOATBEPXKIEHO MHOTOYUCIEHHBIMU WC-
CJIeIOBAHUSIMU.

C Toukwm 3peHust crpareruu obydenus kak cucrema JI.B. 3ankosa,
tak u cucrema JI.B. Dubkonnna-B.B. JlaBbioBa nMeioT Hapsity ¢ J10-
CTOMHCTBAMU U CYIECTBEHHBbIE HejocTaTKku. Tak, B cucreme JI.B. 3an-
KOBa OTCYTCTBYIOT KaKue-jIubo TeOpeTUIeCKn 0OOCHOBaHHBIE ITPUHIIN-
Bl TIOCTPOEHUSI Co/lepKaHus o0yvueHus. BoiaBunyTast ke UM ujes o
“mporieccyasabHOM”, T.e. HEIPEPBIBHO-IIOCTYIATEHLHOM XapaKkTepe o0y-
9eHUsl IPUXOUT B IPOTHUBOPEYNE C TEM, ITO IIPOIIECC TO3HAHUS HAPSLY
C HEIIPEPBIBHOCTHIO 00JIa/IaeT U JINCKPETHOCTHIO, T.€. TIO3HAHIE KaXK 0~
r'0 JIEMEHTa, He MOYKeT IIPOUCXO/IUTh BCe BpeMs IIOCTyaTeIbHo. Takoe
[MO3HAHUE UJET [0 CIUPAJIU, IPOXOIUT OIPEJIE/IEHHBIE ITAIBI, U KaXK-
JIBIIA 9TAII TOJI2KEH 0A3MPOBATHCS HA IPEIBIIYIIEM, XapaAKTEPU30BATHCS
OIIPEIeJIEHHO 3aBEPIIEHHOCTHIO U OBITH MPOIEIEBTUKON CJIEIYIOIETO.

CorytacHo Teopuu pa3BuBaroinero ooydenus, cozganuoii 1.5, Dib-
koHUHBIM 1 B.B. JIaBbI/10BbIM, 9TOOBI PA3BUBATH Y MKOJLHIKOB TEOPE-
TUYECKOE MBIIIJIEHNEe, 00y IeHne KaXKI0OMYy YIeOHOMY MPEIMETY JTOJIK-
HO HAUYMHATHCH C Hambojiee ODIMX MPOCTHIX 0OPA30BAHUI, OJHAKO CO-
JepKaimx B cebe BCe IMOTEHINH ITEePexX0oia K Pa3BUTHIM I[EJIOCTHBIM
CTPYKTYpaM. DTOT HPHUHIMI (DOPMUPOBAHUS BHAYAJE HE OTIEJIHHBIX
3JIEMEHTOB CTPYKTYPBHI, a ee (pyHJaMeHTa, KOCTSIKa, MHOI'MEe Ha3bIBAIOT
npuHnmnoM rerepasiusanuu. Omgaako B cucreme B.B. JlaBbigosa sToT
[IPUHIATI TOHUMAETCsI PACITUPUTEIBHO, KaK TPUHIUI JBUXKEHUS “OT
00IIIero K IacTHOMY', UTO OTBEPTaeTCs BCEM OIBITOM IIPEIOIaBaHU
MaTeMAaTUKH.

Takum 06pa3oM, B MATKUX MOJIEJIAX OOyUeHUs TJIABHAs POJIb OT-
BOJIMTCS CTpaTerun ooydeHusi. Msirkue MOJieJin JOJIZKHBI 11peobJ1a1aTh
JIJIST pEIieHus 33/1a9 Pa3BUTHS PA3JIMIHBIX KA9eCTB JTJUIHOCTH, & TAKKE
[IpU PEIeHNN [EIATOIMTIeCKAX 33129 B CJIOXKHBIX, HETUIUIHBIX CHATY-
aIusx.
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dopmMupoBaHuEe HEJIMHEITHOTO MBINIJIEHUS CTYAEHTOB
MOCPEACTBOM BU3YyaJIM3AIAUA CAMOMO/I00HBIX MHO>KECTB

B.H. Ocmawrxos, E.F. Cmupros

OO0yueHue CTYJIEHTOB IVIAJKIM MATEMATHIECKIM OObEKTaM — HeO0OXO-
IUMBIH 3steMeHT oOpasoBanust: nuddepeHmpyembre (GyHKIUN U JIH-
HeliHbIe cucTeMbl JuddepeHnraIbHbIX YPABHEHNN TO3BOJIMIA PENTUTh
IPOMAJIHOE YUCJIO TEOPETUYECKHUX U MPUKJIATHBIX 3a1a4d. Ho Bce-Takm,
KaK BBISICHIJIOCH B MOCJIEIHEN YeTBEPTHU MPOIIIOr0 CTOJIETHSI, MUD, B
KOTOPOM MBI YKUBEM, CUJIBHO HeJIMHeR b [1, 2, 4, 6], u /it moHuMaHust
IIPOUCXO/IANINX B HEM JIMHAMUYECKHUX IIPOIECCOB TPEOYIOTCS HeJIMHEMH-
HbIE METOJIbl UX WCCJIeIOBaHusl. A camoe BaxKHOe — HeOOX0uMo Ghop-
MUPOBAHUE MBIIJICHNAS YeJIOBEKA C YIETOM TOI'O, YTO OHO HEJMHEHHO
o cBoeii mpupoge [7].

Hesmnneiinbie 06beKTHI U IIPOIECCHI U3YYAIOTCS B PA3IUIHBIX MaTe-
MATUYIECKUX JUCIUILIMHAX; HAIPUMED, B TEOPUU BeposiTHOCTEl (cTo-
XaCTUYeCKHe IPOIECChl), B TeoMeTpur (MHBepCUsl, OUPAIMOHAJbHBIE
orobpakeHus U Ipeobpa30BaHusl), B MaTeMaTUIECKOM aHaju3e (KaH-
TOPOBO MHOXKECTBO). TeM He MeHee, 11eJIeHAIPABIEHHOrO BOCIUTAHUS U
dOpMUpOBaHUS Y CTYAEHTOB HEJIMHEHHOTO MBIIILJIEHUSI CENOJHS B By3aX
wer. OiHA U3 IPUYUH TAKOTO TOJIOXKEHUS JIeJI B 0OPA30BAHUU 3aKJIIO-
9aeTcs B TOM, UTO HeJIMHEHHas HayKa caMa elle HaXOJIUTCSA B CTAIUN
CTAHOBJIEHUSI W uUMeeT Bo3pacT He Oosiee 30 Jier; npyras OPUUIUHA —
MaJIoe KOJIMYIECTBO yIeOHBIX 3a/1ad B apCeHaJe IPEeIojiaBaTess MaTe-
MaTUKH, HECMOTPSI Ha OOIIUPHYIO HAYIHO-TIOMYJISPHYIO JIUTEPATYPY.

Hay4uTb MBICIUTD HEJIMHEHHO — 3HAYUT HAYYUTH MBICJIIUTH B aJlb-
TEpHATHUBAX, IIPEJIIoJaras BO3MOXKHOCTH CMEHBI TEMIIA Pa3BePTHIBA-
HUs COOBITUI M Ka4eCTBEHHOI JIOMKH, (A30BBIX MEPEXOJIOB B CJIOXK-
HBIX CHUCTE€MaX. B COBpEMEHHBIX YCJIOBHUSX OYPHOIO pa3BUTHS MaTe-
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MaTHUYECKOI'O MOJEJIMPOBAHUSI, BBIYACIUTEIBHOIO IKCIEPUMEHTA, KOM-
MBIOTEPHON TpadrKM CTAHOBUTCS 0CODO0 aKTyaJbHBIM (POPMUPOBAHUE
HEJINHEIHOTO MBIILIEHUs] HA OCHOBE CHHTE3a BU3YAJU3AINA MATEMATH-
YeCKUX 00bEKTOB U (POPMAJIBHO-JIOTUIECKIX METO/IOB.

Obparumcest K KJiaccudeckoMy tpumepy Ban gep Bapjena nerpe-
PBIBHOI Ha oTpe3ke u Hurge He auddepennupyemoii dyuknuu [8.
C. 218], rpacduk KoTOpOii IIpejcTaBIeH Ha pHC. 1.

AN

wIN

Nl=

Puc. 1. Ilpumep Ban nep Bapzena Bcrony ve muddepennupyemoit
dyukimy; ee rpadukoM sBJsieTcss apOUHHO caMONo00Hast (ppaKkTaJIbHas
KkpuBast [3]

Paccvorpum 7151 1106010 11€J1010 HEOTPUTIATETHHOTO 1 (DYHKITHIO
¢n(®) = —5i+ | arcsin sin 2”7z |, (1)
WIN, PABHOCUJIBHO,
pn(z) =27"(5 — [2" — [2"2] - 3 ). (2)

Brisichum HEKOTOpPBIE CBOCTBa DYHKITUH
o0
f@) =" on(x). (3)
n=0

CsaoiictBo 1. Oynxyus (3) nepuoduseckasn ¢ nepuodom 1.
JloKa3aTesbCTBO CIIeyeT U3 NepHouIHOCTH (2).
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CsoiicTBo 2. ¢o(27") = 27" npun > 0.
JloKaz3aTesbCTBO CileiyeT HeloCpeCTBeHHO 13 (2).

CBoiicTBO 3. 0, (277) = {g ) Z ; Z;

JloKa3aTesbCTBO CIIeyeT HeOCPECTBEHHO 13 (2).

Puc. 2. I'padukn nepBbIX MATH YaCTUYHBIX CYMM Ui (DyHKIuu Bau mep
Bapnena

CsoiicTBo 4. Fcau x = 27", mo
f(3)=35+35f(x) (4)
Hoxazaresscrso. 113 (3) u cBoiicts 2 u 3 ciejgyer
n—1
F@T =) er@) =027
k=0
[TosTomy
F70FD) = (n 4 1)270HD = Ipo—n 4 o=t = L{f(2-m) 4 277,
CsoiictBo 5. f(z) = f(1 —x).

JlokazaTeabCTBO cilelyer u3 paBeHCTBa @, (x) = ¢, (1 — x).

CsoiicTBo 6. Makxcumym dyrxyuu f(x) pasen M = %
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Hoxazaresscrso. Ilycrs v — rpaduk dyukimu f(x). Pacemorpum

k
gactnanyio cymMmmy fi(x) = Y. ¢n(z). Fpadukom bynkunm fi(x) as-

n—
Jgercs jomManag Ly, suucanuas B v (puc. 2). Ilpu srom odeBumHo,

YTO
max fon,4+1(x) — max fo,, () =0,
max fom 1o(r) — max fo,(z) = 272m73,
CiietoBaTEIBHO,
1
1,1, 1 1 _ 3 2

CsoiictBo 7. Jas nobozo x € [0; 1] cnpasedauso (4).

JlokazaTesbeTBo. IIycTh B JJBOMYHOM HpeICTABICHAN
o0
T = ZakQ_k, ar € {0;1}.
k=1

Torma orciofa, u3 (3) u coiicTa 3 ciemyer

l‘) = Z ‘Pn(x) = Z Pn (Z ak2_k
n=0 n=0 k=1
= Z ©n( Z ak2_k) = ZkakQ_k,
k=1

n=0 k=n+1

x/2 Z ©n x/2 — i k27(k+1) —
k=1
=z § (k+1)a;€2_k:%(z ap2”k + ZkakQ ):%—l—%f(:lc)

20 k=1
D paKTAIIBHOCTB. XOPOIIO H3BECTHO [1], 9TO aTTPAKTOP CUCTe-
MBI UTEPUPOBAHHBIX CKUMAIOMuX mpeobpasosanmii (CUD)! apnser-
cst PpaKTaJIbHBIM MHOXKECTBOM, KaK IPABUJIO, JIPOOHON pPazMepHOCTH

Munkosckoro.

LCU® — cucrema mrepupoBanubix dynkmit. TaKk TPUHSTO TOBOPUTH U B CITy-
Yae CHCTEMbI MUTEPUPOBAHHBIX IIPeOOpa30BaHUl WM OTOOParKeHUil, TaK KaK OHU

3aJaI0TCsI C IOMOIIBIO YPABHEHUH, T.€. DYHKITUIA.
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B narmmem cirygae, onupasich Ha CBOMCTBO 7, JIETKO YyCTAHOBUTD, UITO
adpunnble TPeodpPaA3OBAHKS C MATPHUIIAMHI

100 1 01
A=|1 1 0|, B=[-111
00 2 0 0 2

WJTH, TIPOIIIE,
A (x, y) = (32, 3(z+y)),

B:(z,y)— (3(x+1), 3(—z+y+1)),

0TOOPAKAIOT 7 Ha cebs U COCTABJIAIOT Mapy 00pa3yIoIuX IPYIIILI aB-
Tomopdu3moB Kpusoii . Kpusast v crpourcs ¢ nmomompio CUD cie-
IYIOMUM 00pa30M.

ITycrs K — equaunansiii kagpar ¢ sepimmaamu (0; 0), (1; 0), (1; 1),
(0; 1) (puc. 3).

Puc. 3. Obpazsr kBagpaTa moce HECKOIBKUX UTEPAIUil; a — MOCje AByX, O
— IIOCJIe NIATUA UTePalnit

IIpeobpazoBanust A, B orobpazkator K Ha JIeBbIil U IpaBbIil IapaJLie-
JIOTPAMMBbI COOTBETCTBEHHO. BBITIOJIHSIsT 3TN 0TOOparkeHns: GECKOHETHO
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MHOI'O pa3, Mbl IIOJIYYIUM IIOCJI€JOBATEJIbHOCTD:

TO = K,
T, = A(To) U B(T0)7

T, =A(Th-1)UB(T,-1);

Qurypa T = le T, osrydueHa rocje OECKOHEIHOIO YHCJIa UTEPA-
nuit u uMeer Hy;eB;OIO wroma b, lefictBuTebHO, MWIOMaAb GUTYPHI
T, paBHa S, = 27 ". Ce10BaTeILHO, ILIOMAIbL (PUTYPHI PABHA

S= lim 27" =0.
n—oo

Qurypa T sBJIsieTCs OJHUM IEPUOJIOM KPUBOH Y U 0bJIajaeT CBOii-
crBoM acddunnoro camornonobus [5],! Tax kax mosyuena nocpecTEOM
CHCTEeMBI UTePUPOBAHHBIX adbDUHHBIX peodbpasoBanuit A, B. Camono-
Jobue B TaHHOM CJIydae O3HATAET, ITO JII00O0#, CAMBIiT MAJIBIH yIACTOK
dpakTanbHOi KpuBoit T MOXKHO ¢ MOMOIIBIO adpOUHHBIX TTpeodpa3o-
Banuii A, B orobpa3suTh Ha UCXOIHYIO KpUBYO T .

Kpusyto 7 MOXKXHO MOJIy9UTb APYTUM CIHOCOOOM, BIIOJIHE MPUTOI-
HBIM JIJTsl peajin3aliiy Ha KoMibioTepe. [Ipex e Bcero, 0bo3HaunM de-
pe3 R orobpakenue IIOCKOCTH Ha, cebsi, KoTopoe Touke My — crapTo-
BOIl TOYke — craBUT B coorBercrBue Touky M = R(My), npuuem R
neiicrByer Ha Touky My subo marpureit A, mubo marpuneit B. Beibop
marpunbl A npoucxoaur B J1060it Touke ¢ BepogTHOCTBIO p € (0; 1), a
MaTpuIlsl B — ¢ BepoaTHOCThIO ¢ = 1 — p. B Hamem ciaydae pasymMHO
TOJIOKUTE p = q = 0, 5.

1 Benya Mannens6por adbdUHHO caMOnomo6HbIe MHOXKECTBa, Ha3bIBAET caMoad-
durnbME [3, 4]. B pabore [5] paccmarpusarorcs dpaxransl (MyasTrdpaKTas),
KOTOpbIE HE ABJISIOTCH adOUHHO CaMOMOIOOHBIMU, HO IPOEKTUBHO CAMOIOAOOHBI-
M.



Ocramkos B.H., Cumuprao E.JMI. ®opMupoBaHue HEJIMHEHHOIO MBILILIEHHST
CTYIE€HTOB ITOCPEJCTBOM BH3YaJIU3aI[dd CaMOIIOJOOHBIX MHOXKECTB 179

InL

Ink

Puc. 4. Ins mepBoro u Broporo moucrpa Ban mep Bapaena B nBoitnoit
sorapudmuaeckoii cucreme koopaunar touku (In k;In L) noxarcsa ua
IPsSIMYIO € yrIoBbIM Koadduimentom D = 0, 35

BaykHbIM 00CTOSTEIHCTBOM 3/1€CH SIBJISIETCS HEJIMHEHHOCTH 0TOOpa-
xKennda R: ecm toukn X, Y, Z KonImHEapHBI, TO, HAIIPUMED, TOUKN
A(X), B(Y), B(Z) ue obsi3anbl GbITH TAKOBBIMU.

B cuny toro, uro R — cxkumaroiee orobpakeHue, OeCKOHeYHasI
opbura My — My — ... — M, — ... tae M, = R°"(M,) (06-
pas craproBoii Touku My B n-KpaTHOW urepanuu orobpakenus R),
[10CJIE JIOCTATOYHO OOJIBIIIOrO N MPUOJIM3UTCH K KPHUBOH 7y Ha JIIOOYIO
Harepes, 3aJ[aHHyI0 OECKOHETHO MaJlyio Beanduny. Kpusast mpu aToM
HA3BIBACTCS aMMpPaxmopom (T.e. IPUTIATUBATENEM, IPUTATHBAIOIIUM
MHOKEeCTBOM). Bce OpOuUThI, HE3aBUCUMO OT CTAPTOBON TOUKH, JIOCTa-
TOYHO GBICTPO CTpeMATCs K aTTpakTopy . [03TOMY HMpPOPHCOBKY aT-
TPAKTOpPa Ha MOHUTOPE JIYHIIle HAYATH IOCJI€ BBIIIOJHEHHS JJOCTATOTHO
GostbIoro 4mcsa maros (mopska 20).

U3 cpoiicra 6 Mbl 3HaeM mMakcuMyM dyHkuuu f(x), paBablil 2/3.
Bbisicnum, npu Kakux T OHa IPUHMMAeT 3HadeHue 2/3, T.e. PEIIuM
ypaBHEHHE

1Ecmu Touka HAXOMUTCS OT HadYasa KOOPAMHAT Ha PACCTOSHUY T, TO HOCTIE N =
1 + [log, r] urepanuii oHa OKaXKeTCs B eAUHUIHOM KBazpare K.
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Puc. 5. Bropoit mouctp Ban nep Bapnena — adbdunno camonomobnast
KpuBast

s sTOTO, TIPEXKIE BCErO, 3aMETUM, YTO

100 1 0 1 1 01
a=AB=1|1 1 0 -1 1 1)=10 1 2],
0 0 2 0 0 2 0 0 4
1 01 1 0 0 1 0 2
f=BA=|-1 11 11 0)=({01 2
0 0 2 0 0 2 0 0 4

DTO O3HAYAET, YTO IPEOOPA3OBAHIE

)

SABJISIETCsI TOMOTeTHel ¢ meaTpom My = (31;, 32;)1 1 KO3 PUITTHEHTOM

D=

ws o ) (Jor b dur

211, a mpeobpa3oBaHme

! Henompu>kHoll TOYKOM roMoTeTHn T +— kz + b CIry»KuT TOUKa T = ﬁ
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8:o ) (1ot 5 putsy)

4 2 2
— roMorerueii ¢ neaTpom My = (%, %) U TeM Ke KO3(DPUIMeHToM
1 _ 1 _ 2
7- Cnenosarenibio, © = 3, ¥ = 5 — pellleHusl ypaBHeHHsI (5). Kpome

9TUX peIeHuil, CYIIeCTBYIOT W JIpyrue perienus. MHOXKeCTBO Bcex
peleHnii MeeT MOIMHOCTh KOHTUHYYMa U BCIOAY pa3pbiBHOe. TodHee,
— KQHTOPOBO MHOYKECTBO, KOTOPOE ITOJIYIAETCs CJIELYIONNM 00pa30M.
12
3, 5] Ha YETBIPE PABHBIX OTPE3KA U BbI-
Gepem u3 HUX JBa Kpainux. O6o3HaYNM 0ObeIUHEHEe KPATHIX OTPE3-

Paznenum orpesok Iy = |

KoB 4depe3 [1. Ha BTopoM mrare ¢ KakJIbIM OTPE3KOM U3 [ TOCTYyIUM
AHAJIOTMYHO, IIOIyYHB o0beauHenne Io u3 no = 22 OTPE3KOB, JJIMHA
KayKJI0ro m3 KOTOPBLIX pabHa ly = 371472, Ha k-M mare Mbl HOTy9HM
MHOKECTBO ), COCTOsIee N3 OObenuHeHns n, = 2F paBHBIX OTpes-
KOB Ot [);, = 37147F. [Ipu GeCKOHEYHOM UMCJIe IMATOB MOJIYIUTCS

EeI0YKa BJIOXKEHU
Iho>ohLD...DI;D...D1,

rae [ = lim 1.
k—oo

Jlia okasareabeTBa TOro, 9To I — MHOMKECTBO DEIleHuil ypaBHe-
Hust (5), T0CTATOIHO yOeUThCst, 9TO | — ATTPAKTOD CHCTEMBI UTE€PUPO-
BAHHBIX TOMOTeTH v, 3. PekoMenayem anraresio 10Kka3aTh 9TOT (hakT
B KQ4eCTBE YIPAKHCHHUSL.

Puc. 2 noackaspiBaeT HaM eIle OJUH CIOCO0 IIOCTPOEHUs] KPUBOI
~. Iyist mocTpoeHnst Kpuboii v Ha otpeske [0; 1] pacemMoTpuM soMaHyIo
AgA1As, Ag = (0; 0), Ay = (3, 3), 4> = (1; 0). Dra tomanas sBs-

ercst rpaduroM GyHKIMN fi = @o. YT0OBI MOCTPOUTH rpaduK IaCTUY-
k
HOit cymMBl fi(x) = > @, (x), mocTponM mocsenoBaTesbHO rpaduKe
n=0

(byHKLU/Iﬁ f17 f27
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IIpu k = 1 mocrpouMm Touku B; KaK BEPIIUHBI TPEYTOJbLHUKOB
A;_1B;A; Takue, 9T0 MeJMAHBI, IPOBEJICHHBIE U3 BepUIUH B;, sBJIs-
10TCS BEPTUKATBHBIMA U paBHLI m; = 272 (i = 1,2). 3arem caemaem

nepeobo3HaAYCHHE:

AO Bl Al B2 A2

A
Ay AL Ay Ay Ay

U TIEPEXOJINM K CJIEIyIOIeMy 3HAYEHUIO k.

IIpu k = 2 mocrpoum TOUKM B; Kak BEpIIUHBI TPEYTOJHLHUKOB
A;_1B;A; Takue, 9T0 MeIMaHbl, IIPOBEJ/IEHHBIE U3 BEPIIWH B;, sSIBJISIOT-
sl BePTUKAIBHBIME U paBHB m; = 273 (i = 1,...,22). 3arem cremaem
cHauaJia OfHO mepeobosnauenue: Ag — Ag, A; — Cy, B; — Coyi_q,
i =1..3, a 3arem — gpyroe: C; — A;, j =0..6 u T.1.

Ha mare k moctpoum Toukum B; Kak BepIIMHBI TPEYTrOJbLHUKOB
A;_1B;A; Takue, 9T0 MeIMAHBI, IPOBEJIEHHBIE U3 BEPIIUH B;, sBIISIIOT-
cs BepTHKATBHBIME 1 paBHbl m; = 2~ F+H1) (3 =1, ..., 2%). Barem cuena-
eM cHavaJja OJHO nepeobosnadenue: Ag — Ag, A; — Csyy, B; — Coi_q,
i=1,...,2%, asarem — npyroe: C; — Aj, j =0,..,28 1 u

B npenese pu kK — 00 MBI MOJIyYMM B TOYHOCTH KPUBYIO Kak
MHOXKECTBO BCEX BEPILUH JIOMAaHOH AgAq ... Ay, 9UCI0 KOTOPBIX pac-
TeT SKCIIOHEHIMAJIbHO. UTO KacaeTcsl JJIMHBI TOH JIOMaHOi, TO OHA
JIOJKHA PACTH IO crermeHHOMy 3akony L ~ kP, corsacmo 3akomy
Puuapscona [4, 6], rue D — mekoropoe 4ducio, o6prauo japobuoe. Ilo-
cyte JtorapudMUPOBAHUS CTEIEHHON 3aKOH MPUHUMAET JIMHEHHBINA BT
InL o< DInk. I3 puc. 4 vHaxoaum, aro D ~ 0,35. 910 03HA4IAET, YTO
pasMepHocTh MUHKOBCKOrO (MM eMKOCTB) KpUBOil 7y 6/1M3Ka K BeJIu-
qune Do = 1+ D = 1,35. Ho Ha camom jgejie MbI MOYXKEM OKa3aThCs
JIAJIEKO OT UCTUHBI, TAK KAaK I0JIb30BAJINCh YUCTEHHBIMU METOIAMMU, He

IOJAKPEIINB UX TEOPETUICCKUMU OII€HKaMU.
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Puc. 6.

3J1ech MBI CTAJIKUBAEMCS C KDU3UCHBIM SIBJIEHEM B HEJIMHEHHOM Ha-
yKe BooO11ie u ppakTabHOi reomerpun B dactHocTu. CyTh Kpusuca — B
OTCYTCTBHUU YIOBJIETBOPUTEILHBIX METOTUK BBITUCICHUST PA3ZMEPHOCTH
MunkoBckoro mtst adpdunno camonogobHuIX ppakraaos. b. Manmern-
6pot [3] mpeyiaraeT HEKOTOPBIE TOAXOJBI JJIsl BBITUCJIEHUS] €MKOCTH
“camoadPUHHBIX PPAKTAJIOB CIEINATILHONO BIUIA, KOTOPBIMHA MOXKHO
MIOJIb30BATHCS, OCTABASICh B pAMKAaX KOHBEHIIMOHAIU3MA.
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B [1. C. 132] npusomurcs Teopema 5.1.3, MO3BOJISIONIAS BBITUCISITD
€MKOCTb €BKJIHJIOBO CaMOIIOJI00HBIX (hpakTasioB. Mbl ceffdac mombita-
eMcs CUHTe3upoBaTh ujero Manpens6pora [3] u reopemy 5.1.3. Ipu-
BeseM (bOPMYJIIMPOBKA JBYX KOMIIOHEHT, KOTOPbBIE MbI OyIeM CHUHTE3W-
pOBaTh.

Iepsas wommnorenma. Teopema 5.1.3 rmacur:' “ITycrs A — eBrn-
JIOBO CaMOIIOIO0GHOe MHOYKECTBO, TIprdeM 7;(A) 1onapHo He riepeceka-
rorcst. ObozHauuM yepe3 D eqMHCTBEHHOE DeIlleHre yPaBHEHUsT

kP + kY + - +ky =1, (%)

rue k; € (0; 1) — koadpdbunmentsr opobus. Torpa ecau D-mepa mMHO-
sKecTBa A T0JI0KUTENbHA, TO pa3MepHOCTh MUHKOBCKOIO MHOXKECTBA,
A pagHna:

dimy; A = D"

Bmopasa xomnonenma: “Ecimu muOX)KecTBO A siBjisieTcst 00beuHe-
nreM N HenepeceKalonuxCs TOIMHOXKECTB, KOTODPbIE PABHBI MEXKJLy
co0oii, IIpuYeM KazKJ0e IIOJMHOXKECTBO eCTh 00pa3 MHOXKecTBa A 1mpu
adbuHHBIX TPEoOPA30OBAHUAX, TAKUX, UTO €JIMHUIHDLIA KB IpaT O0TOD-
pakaeTcst Ha IMOAXOISAIIUN MPIMOYTOJIBHUK Pa3MepoOM P X ¢, TO pas3-
MepHOCTh MUHKOBCKOTO HAXOIUTCS M3 PABEHCTBA

N(\/p_q)D =1,

WUJIN, PABHOCUJIBHO,

__InN » *%
D = .
—1In+/pq ()

IIycts 6a3uc B cocTouT U3 JBYyX BEKTOPOB:

q= (15 2y L4;§%%

I Teopenme mpexmmecTsyer ompezenenue: “Bynem Ha3bBATh KOMIIAKTHOE MHOYKE-
CcTBO [e6Kaudoso] camonodobHbim, €CIIU CYIIECTBYIOT TAKHE IIPEOOPA3OBAHNUS MO0~
6uda 1, T2, . . ., TN, 9TO UMEET MECTO IIPEJICTABICHUE:

A=m(A)Nm(A)N...Urn(A),

npudaeM MHOXKeCTBa 7; (A) HMEIT He OYeHb MHOIO OOIIUX TOUYeK.
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rae a? = 10 + 2v/5, b2 = 10 — 2v/5.

A

\ 4

OueBunno, @2 = b> =1, @b = 0, T.e. BEKTOPHI @, b 06PA3YIOT OPTOHOP-
MuUpOoBaHHbI 6a3uc. AddunHoe npeobpazoBanue

A:(z, y)— (32, 3(x+y)),

nepeBoauT 6asuc B B oproronasbubiii. [lycrs p = A(d), § = A(l;)

Torma p = || = 1/25(%\/\/%,q:|q’\ = 1/5(237\/\/%.HPI/I3TOMHPGO6—

pasoBanne A €IMHWIHBIN KBaJPAT NEPEBOJUT B MPAMOYTOJbLHUK ILTIO-
MAIBI0 Ppg = i. Kpusyio v MoxxHO pa3duTh Ha JBE YACTU: OJIHA JIE2KUT
B JICBOM, JIpyTas — B IPABOM NapaJuresiorpamMe. Takum o0pasom, Boc-
nosib30BaBIuCh dopmysoit (**), Mbr qomkab onoxkuTe N = 2. Torya

uz (**) caeayer mesormunbiii pesysisrar: D = —22_ = 1. B camom

—1In 1

Jene, pa3MepHocTb MUHKOBCKOTO KPUBOH Y JO/T2KHA ObITH OoJibIme 1.
Crenosarensno, dpopmysra Mangeas6pora HaM He TOJXOAUT, U MBI BbI-
HYKJIEHbI UCKATh (POPMYILY, COIVIACYIOILYIOCS ¢ KJIETOYHON pa3MepHO-
croio Dg = Dy.!

Bameuas, uro B (**) BesmumHa ,/pg SBISETCH CPEIHUM [EOMET-
PUYECKUM, MOYKHO TIOTIBITATHCS 3aMEHUTD 3Ty CPEJIHIOI Ha JIPYTHe U3~
BecTHbIE cpejane. VI3 pusniecKnx u reoMeTpudecKux coodpaskenuii Ha

2 2
TaKyIo pOJIb JIy4Yllle BCETro IIOJXOAUT CpeaHee KBaJpaTUuIHOe b ;q .
BBIHHCHGHHH ITOKa3bIBAIOT, 9YTO B 3TOM CJiyda€ MbI I10Jy9aeM
D=—-n2 ___ _—1 41339,

507 + %)

1 Dp — k1eTouHas pa3MepHOCTh [1], Do — ona ke, Ha3BIBacMast TAKKe EMKOCTBIO.
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4TO COIJIACYETCs, XOTd U IIJIOXO, C paHee HalJCHHON HaMU BEJIUYUHON
Dy =1,35.

0O606uwerus. Tenepb Mbl MOYKEM YIIOMSIHYThH BCKOJIb3b O HEKOTO-
PBIX MPOCTEAIIX 00OOIIEHUIX, KOTOPBIE OTTEHAT IPO3ANIHOCTH MOH-
crpa Ban niep Bap/iena u czesiaror ero B HalreM CO3HAHUH [TOYTU TAKAM
JK€ PYYHBIM, KaK CHHYCOUJY WJIHM JIOTAPU(MPMUUIECKYIO CIIUPAJIb.

1. O6parumcs k puc. 3. I[lycte H — rpyiia aBTOMOPGU3MOB KBaJI-
parta K, KOTOpasi COCTOUT, O9€BUIHO, U3 BOCbMU tepemertennii. Torma
st J1o0bIx hy, he € H upeobpazosanus A o hy, B € hy orobpazkaior
KBapaT K COOTBETCTBEHHO HA KPACHBIN M CHHUI ITaPaJLIEIOrPAMMEL.
Hamnpumep, ecaiu hy = hy — meHTpabHAs CUMMETPHS OTHOCUTEIHLHO
[EHTPa KBaJpara, TO MbI IOJYIUM reHepaTop, KoTopslii mocie CUD-
HPOLIEAYPHl IACT ATTPAKTOP B Buje (pakTajbHON KpuBoi (puc. 5).
YucsteHHBII 9KCIIEPUMEHT MTOKA3BIBAET, 9TO €MKOCTHU IIEPBOTO U BTOPO-
ro moucTpoB Ban mep Bapmena paBHBI MeXKIy COOOIL.

2. Usmenuwm (2):

pn() =p (3 — [p"e — [p"a] — 5 ), (6)
rame p € R} — moboe mosnoxurenpnoe uucio. Ha puc. 6 npuseneHs

HECKOJIbKO TpadukoB dbyHKImY (3) Il PA3IUIHBIX P.
Nsmenum (2), 3anucan

Un(a) =p~" (1~ [p"z — [p"a] - 31),

a BMECTO CyMMBI (3) BO3bMEM aJbTePHUPOBAHHYIO CyMMY

o]

9(@) = > (—=1)"n(x),

n=0
nosoxkus p = 2. 'padux Gyukimn g(x), npuBeneHHbIil Ha puc. 5, mo-
crpoen Ha orpeske [0; 1] u siBisiercst adduHHO caMONOO6HON KPHUBOIA.
Ipaduru byuximit ¢, (r) npusesens na puc. 7.

Haiinem snadenns (byHKIUKM B HEKOTOPBIX TOYKAX, OMUPAACH Ha €€

omnpegesenne. [lokaxkem, uro g(0) = % JleficTBUTENIHHO, TIOJMETHB,
aro P, (0) = 27", HaxomUM:

9(0) = 30 (12t = i =4,

n=1



Ocramkos B.H., Cumuprao E.JMI. ®opMupoBaHue HEJIMHEHHOIO MBILILIEHHST
CTYIE€HTOB ITOCPEJCTBOM BH3YaJIU3aI[dd CaMOIIOJOOHBIX MHOXKECTB 187

Puc. 7. Bropoit mouctp Ban nep Bapaena: a — rpacduku dbyukimit ; ; 6 —
MepBbIe CEMb YACTUYIHBIX CyMM (DYHKIUHU §; 6 — CAM MOHCTP

CretaeM erre OJHO BBIYUCICHUE:

g(3)=1-1g(0) =&

B cuny cummverpun rpaduka GyHKIINE OTHOCUTEIHHO MPIMOit & =
crpaBeIBO paseHcTso: g(z) = g(1 — z).

Dynknus g(x) J0KHA 00Ja7aTh CBORCTBOM, AHAJIOTUIHBIM CBOH-
crBy 7 dyukuuu f(z). Jag aT0ro 3amerum, 9ro roMOTETHsI C EHTPOM
(0,9(0)) u xoapdurnuenrom 1/4 orobpazkaer rpacdux g(z), nocTpoes-
HbIil Ha orpeske [0; 1], Ha cebsi. OTcr0a cile/yeT NCKOMOe CBOHCTBO

1
2

9(%) = 1(@ + g(2)).

Samerum, uTo GyHKIUA U f, 1 g OTHOCATCS K (DYHKITUSIM, YJIOBJIE-
TBOPAIONIAM DaBEHCTBY

z+ F(z) = b PF(bx)

[IpY BCEX T M3 HEKOTOPOI'O MHTEPBaJa U MOJXOSIIEro nokasaresst D.
Ecim FF'= f, 0 b=2; eciiu F' = g, T0 b = 4; B TOM 1 ApyroM cjydae
D=1.

3axarouenue. Takum 06pa30oM, MOMBITKA BU3yaJU3UPOBATH B
rpadguieckoM u300paxKeHnu (HPaAKTATbHBIN OO0BHEKT, KAKOBBIM SIBJIsI-
erca rpacduk dyukuuun Ban nep Bapupena f(z), ¢ HEoGX0IUMOCTBIO
NPUBOJUT K HEJUHEHHBIM — C aJbTePHATUBAMHU — PACCYKICHUSIM, K
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TBOPYECKOMY OCMBICJIEHHIO IIOJIyYaeMbIX pe3yJsibTaroB. K Takum pe-
3yJbTaTaM OTHOCATCs 7 cBOficTB dyHKIWK f(); TPH UPUHIUIHAILHO
Pa3/IMIHBIX CIIOCODA MOCTPOEHUsI KPUBOH y, IPAYEM JIBA U3 HUX sIBJIs-
FOTCsI OPUTMHAJIbHBIMI; HailJleHbl HEKOTOPBIE HAIIPABJIEHUsI 0000IIeHn i
dyukmun Ban jep Bapjena. C anprepHaTuBaMu Mbl TO3HAKOMHUJIHCD
[IpU TIOCTPOEHUU OPOUTHI TOYKHU, KOTJA HA KAXKJIOM CJIEIYIOIIEeM IIa-
re, oOpPa3HO TOBOPsI, MPUXOJIUTCS OPOCATH MOHETY, UTOOBI BBIOPATH,
KakuM u3 aByX (mim Gosiee) 0TOOpayKeHUil BO3IEHCTBOBATL HA TOY-
Ky. IIpu sTOM HYKHO 0OpPATUTH BHUMAHME HA TO, 9TO IIPOIHO3UPOBATH
oBeJieHne OpOUTHI HEBO3MOXKHO, €CJIM 33J1aTh BOIIPOC, IJe OKaXKeTCsl
TOYKa OPOUTHI ¥epe3 HEKOTOpoe |uucyio maroB. Hebosbimoit ropu3oHT
MIPOTHO3UPOBAHUS — XaPAKTEPHOE CBOWMCTBO IUHAMUYECKUX HEJIMHEl-
HBIX cucTeM. Tem He MeHee, IJI00aJIbHOE IIOBejeHre OPOUTHI BIIOJIHE
MMOHSATHO: opbuTa 6ECKOHEYTHO OJM3KO MPUTATUBAETCS K aTTPAKTOPY U
MOKHO CIUTATh, 9TO OHA OCJIE JTOCTATOIHO OOJIBIIIONO IHC/Ia UTEPAIAit
MPAKTUYIECKH JIBUXKETCS IO ATTPAKTOPY, SIBJIAIOMIEMYCsl, KAK IIPABUIIO,
(mysbTH ) dpaKrTasoMm Ipo6HO pasMEPHOCTH.

Ere oH0 XapakTepHoe CBOMNCTBO HEJMHEHHBIX IPOIECCOB (U MbIII-
JIGHUS) — 9TO BO3BPAIIAEMOCTb. DTO O3HAYAET, YTO [IPU JABUKEHUU TOY-
KU 110 aTTPaKTOPy OHA Yepe3 JOCTATOYHO OOJIBIIOE YUCIO UTEPAITHil
nomajgaer B 00y OECKOHETHO MAJIYI0 OKPECTHOCTH JIIOOOI Hamepes
3a/IaHHOM TOYKM. Tak M B IOWCKE PEIeHrs 3aJa9d HaM IIPUXOIUTCS
BO3BpAIATbCSI K OJHOMY W TOMY K€ MECTY B HAIlMX PaCCy¥KJIEHUsIX,
HO BCHAKHI PA3 C HOBBIM OCMBICJIEHUEM IIOKA HE PENIeHHOW MUKPOIPO-
6sembl. 3HaHUE 3aKOHOB HEJIMHEHHOTO — B JIMHAMHUKE — MbINLJICHUS,
[PEJBIIYIIHIA ONBIT U — OYeHb BaXKHbII MOMEHT — WHTYHUIUSI JIEXKAT
B OCHOBE TBOPYECKOTO MBIIMIEHUS [8], B KOTOPOM HeJIOBEYECTBO yIKe
MHOT'O TBICAYEI€THII TIETHO HAJEETCsl KOTIAa-HUOYIh MOJHOCTHIO Ha-
BECTH TOPsiJIOK. EC/m MOHUMATH 1101, JIETEPMUHUPOBAHHBIM Xa0COM |1,
6] B MbImIeHNn |7] TYpOYJIEHTHOCTD CO BCeil ee CTPOMHON HeNMMHEHHOI
reoMeTpueil, TO 3TO BCEJISET ONTUMU3M B HAIIYN U3bICKAHUS.
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(0] nIpeaMeTHO-METOJO0JIOTN'YeCKNX 3HAHUAX 6y,uy1.u;ero yaureid
MaTeMaTuKunu

JILII. Jlamwiuesa

O6mienpusHanta BaykKHOCTb (DOPMHUPOBAHUSA B XOZe IPOdECCHOHATb-
HOIl HOATOTOBKH B BBICIIEN IIKOJIE y OyIyINUX CIEIUAJICTOB COBPe-
MEHHOI'0 HayYHO-TEOPETUIECKOrO CTUJIA MBIIIIEHUA, OTHAM U3 COCTAB-
JISIFOIUX KOMIIOHEHTOB KOTOPOT'O SIBJIAETCS KOMILTIEKC TAaK HA3bIBAEMBIX
IIPEIMETHO-METO/I0JIOT NIeCKUX 3HAHUI.

Meron B camom oOIIeM 3HAYEHHH IIOHHMAETCS KakK ‘“‘crocod J10-
CTY2KEHUsI LEJIH, OIPENEJIEHHBIM 00Pa30M YIODSIOYEHHAA IesATeIb-
HOCTb. . . MeTO0/IOrHsT — COBOKYITHOCTb IPUEMOB UCCIIEJ0OBAHMUSI, IIPH-
MeHsIeMbIX B Kakoii-mbo Hayke” [7. C. 241]. B obimem ciaygae nos Mero-
JIOJIOTHell IOHUMAIOT YYEHUE O METOJAX, BBIIOJIHSIONINX CJIEAYIOILYIO
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dbyHKIHIO: “oTparKkas 3aKOHOMEPHOCTH OObEKTUBHOU JIeHCTBUTETHHO-
CTU U TO3HAHWS, OPHEHTUPOBATH JIOJEH B IPOIECCE OCYIIEeCTBICHUS
[MO3HABATEIBHON U MPAKTUIECKOHN JEeATEIbHOCTH, YIPABJISATD UX MBIIII-
senueM. ..” [8. C. 12]. XapakTepHbIM SIBIASETCS TO, YTO “METOJ0JIOTUsI
He IPeJCTABIISAeT CODOI eTUHOM, IEeTOCTHON HAYKH, & PACIICHAECTCS Ha
OTJeJIbHBIE BUJBI M PA3HOBUIHOCTU B 3aBUCHUMOCTHA OT TOTO, KAKHE —
BceoOIIue, OOIeHAYYHbIE U/ YaCTHBIE — METOJbI OHAa Pa3padaThiBa-
eT u Kakywo Hayky obcayxusaer’ [8. C. 13]. Ilpunss BO BHEUMaHHE
[IPUBEJICHHBIE COOOPAYKEHNS, METOIOJIOTUIECKUE 3HAHUSA, 0Ty IAeMble
CIIENUAJINCTOM B IIEPUOJ], IOJATOTOBKH B BYy3€, MOYKHO OXapaKTEePU30BaTh
KaK 3HAHUS, OTParKaloIllue CyIHOCTh METOJIOB MO3HAHUs (BCEOOIHX,
001LIeHAY YHBIX, YACTHBIX) M CBI3aHHbBIE C HAIPABJISIONIEH, OPraHu3yIo-
el POJIbI0 B MTO3HABATEILHON MJIM TPAKTUIECKON JIE€ATETbHOCTH.

IIpumenuTebHO K yI€OHOMY TIPOIIECCY TOJIE3HO MPEJICTABIATD -
JAKTUIEeCKYIO0 MOJEIb y4eOHOro IpeMeTa, HAIPUMEDP, B BUJIE HEKON
IIeJIOCTHOCTH, BKJIIOYAIONIEH B cebs aBa 6/10Ka. ITO — “OCHOBHOM, Kyda
BXOJIUT B IIEPBYIO OYEPEIb TO COJEPXKaHMe, PaJi KOTOPOro y4eOHBI
IIpeJIMeT BBeJeH B y4ueOHBIi IJ1aH, U OJIOK CPEJICTB, MM IIPOIECCYaIb-
HBII OJIOK, 0DeCIeInBaIOIINil yCBOeHNEe 3HAHUN, (DOPMUPOBAHUE Pa3-
JIMYHBIX yMeHUii, passuTue u Bociuranue ... " [6. C. 195]. Bropoii 60k
CpeJii TIPOUNX BKJIIOYAET B ceOsI KOMILJIEKC BCIIOMOTATEIbHBIX 3HAHUIL,
K KOTODBIM OTHOCAT “MeKHayuHble 3HAHU (JOrUIeCKUe, MEeTOI0JIOIH-
yeckue, buirocodCKue), UCTOPUKO-HAY IHbIE, MEXKIIPEJIMETHbIE U Ole-
HouHble 3HaHus. .. [6. C. 196]. IIpu 9TOM 110/ JIOTUIECKUMY 3HAHUSIME
ITIOHUMAETCsI COBOKYITHOCTD 3HAHMI 13 (DOPMAJILHOI JIOTHKH, HEOOXO /11~
MBIX JIJIsI YCBOEHUsI ¥ PA3BUTUS JIOTUIECKOTO MBIILICHUSI, & IO METO-
JIOJIOTUYEeCKUMU 3HAHUSIMA — COBOKYITHOCTH 3HAHWI W3 METOIOJIOTUN
HayKM, KOTOPble HEOOXOMUMBI JIJIsi CO3HATEIBHOIO, CHCTEMHOIO YCBOE-
HUA HAayK 1 GOPMUPOBAHUST MUPOBO33PEHUSI.

Pazubie aBTOpPBI NCUXOJIOTO-TIEJIATOTUTIECKAX HCCJICIOBAHUI JTAIOT
pa3/IMYHble, HO B OIPEJIEJIEHHBIX Y€PTaX CXOJIHbIE TOJIKOBAHUS BaXK-
HENIIUX COCTABJISIIONINX JIEMEHTOB BTOPOTO Oj10Ka 3Hanuit. OHM Tpak-
TYIOTCS KaK JIOTUKO-METO/I0JIOTNYEeCKasl XapaKTepUCTUKA, JIIOOOro KOH-
KPETHOTO 3HAHWUS, SIBJIAIONIAICT CPEJICTBOM “KPUCTAJIH3AINN Teope-
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THUYECKOTO MBIIIJIEHHs, 00eCIeInBAOIas er0 TBOPUYECKUI KOMIIOHEHT
(A.H. AnekceeB); Kak BaxKHble B 00Pa30BATEJbLHOM OTHOIIEHUU U JIO-
CTYIIHBIE METOJIbl HAYKHU, BOILJIOMIEHHBIE B ODOOIIEHHBIX CIIOCO0AaX BbI-
[TOJTHEHWS 38 IaHUI, IPUEMbI TIO3HABATEILHOM JIeSITeIbBHOCTU 1 METOJI0-
JIOTMYeCcKre 3HaHusl (HalpuMeD, IOHSITHs 3aKOHA, CTPYKTYDBI Hay IHOM
TEOpPHU U T.JI.), OOIIMe METOJbl IIO3HAHUSI, HAIPUMED, JIEILyKTUBHBIE
YMO3AKJIIOYeHUsl, MbICJeHHbIH skcnepumenT u T.7. (C.J. Boiconkas).
OHU npeICTaBIISIIOTCS B BH/IE 3HAHUI 00 OOIINX METO/IaX MCCIIEIOBAHNUS
(9KCIIEPUMEHTAIBHBIX U TEOPETUIECKUX) U O METOJAX IIepeadn Hay -
uoit undopmanuu (JI.4. 3opuna); win ONUCHIBAIOTCS KAK JBE TPYIIIHI
3HaHM: 06 00beKTax JIeiCTBUTEIbHOCTHU, sIBJIEHUSIX, IIPOIleccax; 00 OT-
HOIIIEHUsAX, O 3aKOHAX U CIIOCODAX MEHCTBUS B PA3IUYHDBIX CATYAIUAX
(T.A. Anexcannpos).

Kaxk mpaBuio, B oOyueHuu Ipejroiaraercs “o0c/IyKuBalomas’
bYHKIIASA BCIOMOTATEIbHBIX 3HAHUN, IIPU3HAETCHA ONPABIAHHBIM II0-
JIO2KEHUE, 9TO OHU “‘SIBJIAIOTCS (DOHOM IIPW PA3BEPTHLIBAHUM ITPEIMET-
HBIX 3HaHUi 1 opueHTHpOM st ux nonnManust” [6. C. 116]. Ho B Ha-
CTOZAIIEe BPEMsI MHOI'HE CIEIHAJINCTHI B O0JIACTUA CPEJHErO U BBICIIIETO
00pa30BaHUs OTMEYAIOT HEOOXOIUMOCTDH CHCTEMATHIECKOrO U IEJI€HA~
MIpaBJIEHHOTO (DOPMUPOBAHUS METOIOJOTUIECKUX 3HAHUI, MOMIePKU-
Bagd, 9TO METO/Ibl HAYIHOI'O ITO3HaHUsA JOJI2KHBI 3aHUMATh B y‘{e6HOl\I
mporiecce Bejryinee Mecto. A obyduerre uM OOBITHO OCYIIECTBIISIETCS HA
Pa3HBIX YPOBHSX: OJIarofapst yCBOEHUIO METOJIOB ITO/ICO3HATEIBHO, WH-
TYUTUBHO; IIyT€M CIIEIIUAIbHOTO O3HAKOMJIEHISI C METOIAMU [IPU yIeTe
cueruduKy N3y9aeMoro MaTepuaJia U Ha OCHOBE €ro U3y4eHUs; Yepe3
OBJIAJICHWE UMHU HA CO3HATEJbHOM YPOBHE B XOJI€ CAMOCTOSTEIBHOTO,
AKTUBHOI'O ¥ TBOPYECKOI'O MTO3HAHMUSI.

B npodeccnonanpHoil IOArOTOBKE yUUTEsS MATEMATUKH HEJIOCTA-
TOYHO OTPAHUYIUTHCH OPUEHTAIMell Ha CTUXWITHOe, MHTYUTUBHOE (DOP-
MUPOBAHUE [IPEJICTABJIEHUIT O IPEIMETHO-METOI0JIOIMIECKUX 3HAHUSIX.
YaurbiBasg 00bEKTUBHYIO POJib, KOTOPYIO OHU UTPAIOT B IPOdeccuo-
HaJBHOM O0OPA30BAHUU yUIUTEJIsI, IPEJICTABISAETCS HEOOXOIUMBIM IIPU-
IaTh OOy9YeHWIO UM OPraHU30BAHHBIN U IleJIeHAIIPAB/IEHHBIN XapaKTep.
B gacTHOCTH, B ITpernoaBaHny yIeOHbBIX JUCIUILINH 110 TPOMUIIIO O
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FOTOBKH YYNTEJIs TOJIE3HO HCIOJIB30BATh BCSIKYIO BO3MOXKHOCTD JIJIst
“BBIZIESIEHNST B YMCTOM BUJIe’ W BBIPpaKEHUsI T€M WM WHBIM 00pa3oM
CTPYKTYPBI MPOBOAMMOIO PACCY XK JICHNUsT: 0003HAYEHUST OCHOBHBIX UJIei,
9TAIOB, IVIABHBIX (CYIECTBEHHBIX) 9JIEMEHTOB U crenuduKNn paccMar-
pUBaeMbIX MaTEeMATHICCKAX KOHCTPYKImil. [IpmdeM BechMa yKejaTesib-
HO CZleJIaTh TaKOE BBIJIEJIEHNE HAIVISIHBIM, HMOCKOJBKY ‘UMeHHO (op-
MUPOBAHHUE. . . y3JIOBBIX, ONOPHBIX KAYECTB OOBEKTA BOCIpUATHUA (MO-
JIeJIb) U TPEJICTABJSIET COBOH CyTh MPOIECcca HAIVISIHOTO O0ydueHust”
[1. C. 45] (cm. mompobGree [5]). OcymecTBETH 9TO MOXKHO, HAIPHMED,
C TIOMOIIBIO MOJEJTUPOBAHUSI, MMEIOIIEr0 YepPThl IOCTPOEHUs TaK Ha-
3bIBAEMbBIX CEMAHTHUYECKUX M IPOYyKIIMOHHBIX JIMJIAKTUIECKUX MOJIe-
seit. “CeMaHTUYIeCKasT MOJIEIh [IPEJICTABIISET COOOI OPUEHTHPOBAHHBIN
rpad, B KOTOPOM BEPINUHBI COOTBETCTBYIOT OIPEIEIEHHBIM 00bEKTaM
WJIN TIOHATHSIM, 8 YT OTPaskatoT OTHOIIEeHUsT MexK 1y Bepimnaamu. Ce-
MAHTHYECKasT MOJIEJIb JIOMYCKAET MUKJIbI, PA3HOTUIIHOCTH OTHOIIEHU
MKy BepIIHHAMHU, pasHoobpasue BUIOB MH(MOPMAIUU O MATEeMATH-
qecKuX 00beKTax B BEPIIUHAX. . . [[pOayKIMOHHAs MOJIe)Ib (DUKCADPYET
[POTIEYPY MATEMATHIECKUX JEHCTBUN IPHU PENIeHUH OIPEIeIeHHBIX
zagaq’ [5. C. 226-227].

Criocobbl OpraHu3alid HAyYHBIX PACCYKIEHW, OTHOCHIINECS K
IPEIMETHO-METOOJIOTUIECKUM 3HAHUSAM, PA3JTHIAIOTCS TI0 CBOEH 001~
HOCTH U POJIH, KOTOpAasl UM OTBOJUTCS B MaTeMaTuke. Bo BceM ux MHO-
roofpa3uu MOXKHO BBIIEJUTH YHUBEPCATbHbIE 0bwenaywhvte (meaciuc-
YUNAUHAPHBLE) CIIOCOOBI PACCY XK JICHUA, OCHOBHAS YaCTh KOTOPBIX OITH-
cara B ¢GopMasIbHOM Jioruke. BmecTe ¢ TeM B Heil mMmeeTcst OOIBINON
Ha0OP TUMUYHBIX /I HEKON 00J1aCTH 3HAHUS 00UiedUCUUNAUHAGDPHOLT T
BHYMPUNPEIMEMHBIT CHOCODOB PACCYKICHUN, MHOTIA UMEIOIINX J10-
BOJIBHO CJIOXKHYIO CTPYKTypy. Hapsisly ¢ 9TUM MOYXKHO yKa3aTh IeJIbIi
pan cneyuaavroir (crienuduIecKux) CIoCobOB PACCyKIeHUi, Ipue-
MOB aHAJIN3a U Tpeodpa3oBaHust MHMOOPMAIIUN, CBONCTBEHHBIX KaKUM-
JnbO YACTHBIM pa3fiesiaM MATeMATHKH U OPHEHTUPOBAHHBIX Ha I10-
Jly9deHrne Y3KOTEOPETUIECKUX WM MPAKTUIeCKUX 3HaHmii. OnucanHas
repapxusi OTpazkeHa B CJIE/LyIOIIEM HAIJISIHOM IIPE/ICTABJICHIN:



Jlarbrmesa JI.II. O npeaMeTHO-METOLOIOMHIECKHX 3HAHUIX OYIyIero
y4YHuTeIs] MATEMATUKH 193

Obuenay4Hsre
(MEKIUCIUITHHAPHBIE) l

O0ueMcUIIMHAPHbBIE
(obmemaTemMaTHuecKue)

Buytpunpeamernsie
(Hampumep, anrebpandeckKie)

CrernuanbHbie
(HampuMep, UIsl KOHKPETHBIX TEOPHii)

B kadgecTBe TEOPETHUECKOIH OCHOBBI HOJX0/A K MOJIEIBHOMY OIIHCA-
HUIO MPEMETHO-METOI0JIOMMIEeCKIX 3HAHUN B TPO(ECCUOHATBLHO TTOJ1-
TOTOBKE YUIUTEIs MATEMATHKUA HAMH WCIOJIb3YIOTCS MPUHIAIIBI aHA-
JIN3a W UCCJIEJIOBAHUS CJIOXKHBIX CUCTEM, [PUBEJEHHBIE B KOHIENIINN
CTPYKTYPHO-KOJIMUECTBEHHOrO aHaM3a [2, 3] Kak B CO/lep:KaTesbHBIX
TepMUHAX, TaK U B (OpMaIM30BAHHOM BUJE. DTO — HPHUHIUAI BbIJE-
JIEHUSI OCHOBHOW CTPYKTYPbI CHCTEMBI W IPUHIIAI UEPAPXUU OIHCA-
HUsI CTPYKTYPBI cucTeMbl. KadecTBEHHBIN CMBIC TPUHITAIIA BBLIETIE-
HHUSI OCHOBHON CTPYKTYPbI CHCTEMBI COCTOUT B TOM, UTO “J1I000€ WC-
CJIe/IOBAHUE PEAJIHHBIX 00BEKTOB U SIBJIEHUI BO3MOXKHO JIUIIIH IIPH CIIe-
[UAJILHOM, IIeJIeHAIPABICHHON OPraHN3allii BbIJIEJIEHUSI HEKON YacTu
CBOMCTB, CBA3€ll M/ COOTHOLICHUH, KOTOPbLIC PACCMaTPUBAIOTCA KakK
ocHOBHBIE (raBHbIe) B nanHoM ucciaenoBanun’ [4. C. 40]. IIpexcras-
JleHre 00 Mepapxuu CTPYKTYPbI CHCTEMBI TAKYKE CBSI3BIBAETCS CO CITO-
cobom “paccmorpenus’’ ee mccaesoBaTesieM. [IpuHIU wepapxun Omnu-
CaHUsI CTPYKTYPBI CUCTEMBI ITPEJIIIOIAraeT, B TaCTHOCTH, ITOJIXOJL K aHa-
JIN3Y CTPYKTYPHOI OpraHU3aIK CUCTEMbI ‘C TO3UIUN BBIJEJICHUS CO-
crapistomux 6sokos” [4. C. 44].

B TepMunax cucTeMHOTO SI3BIKA 00ULUE CNOCOOBL HAYUHDIT PACCYHC-
denuti MOXKHO OIPEJEJINTh KakK HM30MOPMU3MBI CHCTEM yMO3aKJIIIO-
YeHuil B paMKax OJHON (MJIM HECKOJIbKUX) HaydHbIX (Min yueOHBIX)
gucruina. CTpyKTypa KaXKJI0il M3 CHCTeM YMO3aKJ/IIOUYeHUN B Hay -
HOI (M y4ueOGHON) JUCIUILIMHE 33/aeTC KOHKPETHBIM PaCCy 2K IeHH-
eM. A ommcanume COOTBETCTBYIONIETO U30MOPMU3MA MOXKET PACCMAT-
pUBaTHCS KAK CEMAHTUYIECKAsT WA IPOLYKITHOHHAS MOJIEIb, Ha3bIBae-
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Masi cmpykmypHot cxemot paccyorcoenud. Popma 3Tol MOJETN MOKET
OBITH JINTHIBUCTUYECKO, 0OPAa3HOI, CUMBOIMYECKOI, MATEMaTHIECKON
7 T.II.

[IpomstiocTpupyem 0003HAYEHHY IO HEPAPXUIO IIPUMEPAME CXEM PAC-
CYKJIeHWi1, BecoMas POJIb IPU OBJIAJEHUU KOTOPBHIMU B IIPOQECCHO-
HAJIBHOM TIOJIOTOBKE yUYUTE sl MATEMaTUKN OTBOIUTCS KypPCy MaTeMa-
THUYECKOTO aHAJIA3A.

K obwenayunoim cxemam paccyzKIeHUNR OTHOCUTCS TIOJTHAS WHITYK-
usl — CIrocod, MMPOKO UCIIOJIB3YIOMNNCS B MATEMATHKE, KAK B TEOPHUH,
TaK ¥ Ha MPAKTUKE. DTOT MPUEM JIOKA3ATEIHLCTBA TEOPEM YACTO HAZBI-
BaIOT pa3bopoM ciry4daeB. B mpuBesieHHON HIKe cxeMe BHAYA/IE YKa3a-
Ha nepedpas3supoBKa (HOPMYJUPOBKU TEOPEMBI, B KOTOPOIl BBIJIEJIEHBI
“Yenosue” u “Sakimodenue” (To, 9TO JAHO, U 9TO TPEOYETCs TOKA3ATD).
3areM MpUBEIEHBI OCHOBHBIE ITAIBI JI0KA3ATE/IHCTBA: IIPEXKIE BCEro —
obo3Havenne TO KOHCTPYKIIAU, C ITOMOIIBIO KOTOPOil BO3MOXKHO OyIeT
“pa3buTh’ TeopemMy Ha PsiJi UCUEPIBIBAIONINX €€ YACTHBIX CIydaeB. B
rocJjie/iHeM OJIOKe BBIPayKeH II0CJIe0BaTe/IbHbBIN 11epebop BCEX Bblje-
JIEHHBIX dYacTeil “YcjioBusi” W MOJIydeHNe Ha WX OCHOBE KaKIbIil pa3
TpebyeMoro “3ak/oueHnsi’ TEOPEMBI.

OTa cxema peasu3yeTcs, HAIPUMED, B JIOKA3aTEIbCTBE PABEHCTBA
alfii% (1+ ac)% = e, KOIJla pacCMATPUBAIOTCA IBA YACTHBIX CIIydas: T —

+0ux — —0.

| VYcenoBue [ 3akimroucHHE |

TloKaza-
TEJILCTBO

| Venorue = g Ocpl...0q |
v

JOKa3aTeNbCTBO:
g O 3axmmouenue (i =1, 2, ...,n)

BecbMma 1acTo TPUMEHSIEMBIM SIBJISETCS MENHCOUCUUNAUHGPHDIT CTIO-
cob OIIPOBEPYKEHNST HEKOTO ODIIEr0 BHICKA3BIBAHUS IIyTEM IIPUBEIECHUST
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KaKOro-Jimb0 npuMepa, IpOTHBOpedalero eMy (KoHTprupumepa). B ma-
TeMaTHKe MOYKHO BBIJIEJIUTH JBA TUIHWYHBIX CJIydas €ro HCIIOJIb30Ba-
HUs: IPA PACCMOTPEHHUH YCJIOBHIA, SIBJSIIOIINXCS TOJIBKO HEOOXOMMbI-
MU (WU TOJILKO JIOCTATOYHBIMU ); IPU [OATBEPXKACHUI, YTO €3 BBIIIOJI-
HEHUSI OlIPeJIeJIEHHBIX YCJIOBUIl yTBEPXKIEHNE CTAHOBUTCSI HEBEPHBIM.

Eciu B “mMmimkaTrBHON HOPMYJINPOBKE yTBEPKIEHNS OTMEYEHO
CBOMCTBO, IPUCYIIEe BCEM 0ObEKTaM U3 HEKOTOPOI'O MHOXKECTBA, TO JIO-
I'UYeCKUM OOOCHOBAHHEM HA3BAHHOIO CIOCO0a PACCY’KIEHUH CJLyKHT
9KBUBAJIEHTHOCTD:

(Va)(A(z) = B(z))) <= (Bx)(A(z) A B(2))).

Hanpumep, 4To6bI I0OKa3aTh, 9YTO YCJIOBHE CYIIECTBOBAHUS KOHEU-
HBIX IIPEJIEJIOB CJIaraeMbIX SIBJISIETCS CYIIECTBEHHBIM B TEOPEME O IIpe-
JieJile CyMMBI JIBYX IIOCJIE/IOBATEIbHOCTE!, TPUBOANTCS KOHTPIIPUMED:

Tpn=n+—, Y,=-n; lim x, =400, lim y, = —o0,
n n—o00 n—oo
[P STOM

1
lim (z, +yn) = lim — =0.

n— o0 n—oo N

A crpykTypHas cxema paccyKJIeHuil TakoBa:

| VYcenosue [0 3akimoueHnue |

OnpoBep-
JKCHHUC

| CymiecTByeT XOTsI ObI OJH OOBEKT |
Ycnorue 3aKiIroueHue
BBITIOJTHCHO HC BBITTIOJIHCHO

Metoa MaTeMaTrdeCcKO# WHAYKIIMA B CPABHEHUN C METOJOM pa30o-
pa caydaeB C MO3UINIT MHTYUTUBHOTO TOHUMAHUS MeHee “TIpo3paveH’.
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Ero Teoperudieckoit 0CHOBOI sIBJIsIETCS IPUHITAI MATEMATHIECKON WH-
JIyKITIH:

(A A(Vn)(A(n) = A(n+1))) = (Ym)A(m).

Taxum obpazom, 3T0 — obwemamemamuueckus; METO, TOKA3ATE b
cTBa mpejyoxKenuit ocoboro Buma: (Vm)A(m). Hacro onu BICTyHIAIOT
B POJIM 3aKJIIOYEHHUs] TeopeMbl. B IpuBeieHHolt HIxKe cXeMe MeToa Ma-
TEeMATHIECKON MHJYKIMK 6a3a — 9T0 IpoBepKa (WIN JOKA3aTeIbCTBO)
yTBepKAenuss npu m = 1. B MHAyKIMOHHOM Iare Ha OCHOBE JIOIIY-
meHnst 06 UCTUHHOCTH TIPEJJIOKEHHS TIPU 71, PABHOM JIIOOOMY HATY-
PAJIBLHOMY 7, BBIBOJUTCS, 9YTO OHO MCTHHHO mpu m = n + 1. B kypce
MATEMATUIECKOTO aHAJN38 KOJINIECTBO JIOKA3BIBAEMbIX 9TUM METOIOM
rTeopeM HeBeauko. OJHa U3 HUX — JIeMMa O HepaBeHcTBe BepHysum:
(14+h)™ >1+mhupu h > —1.

VYenosue O (Om) A(m)

JlI0Ka3a-
TEJILCTBO

6a3za: ¥ | MHOYKOWOHHBIH mIar:

A (On) (A(MD A(n+1))

Baxwueiimeit obwemamemamuneckoti cxeMoil pacCyKIeHUH sBJIs-
eTCsl TIPOIeIypa MOCTPOEHHUsI JIOTHIECKOTO OTPUIAHUS IIPEJJIOXKEHUIA.
Omna — HeOThEeMJIEMAS YACTh JOKA3aTEIbCTBA TEOPEM METOIOM “OT IIPO-
THUBHOTO W CPEJCTBO aHAJIN3A CMBICIA MAaTEMATHICCKUX (DOPMYJIr-
poBok. OcoBEHHOCTH 9TOi MPOIEAYPHI COCTOUT B TOM, UTO B COJEP-
JKATEJIbHBIX PACCYKJIEHUSX OTPUIAHUE IIPEJJIOXKEHUsI HEOOXOIUMO B
“yreepaurenbHoil dopme”’. IlpocToe nobasiieHne B Hadaje HUCXOIHO-
IO TIPEJIOKEHUsT CJIOB “HEBEPHO, UTO. .. He JaeT BO3MOXKHOCTH KOH-
CTPYKTHBHO UCIIOJIb30BATD 9TO “‘OTpUIiaHne”’, IOCKOJIbKY B JAJbHEHITHX
paccyKIeHusx TpedyI0TCsA HOBbIE CBOCTBA, 3AKOHOMEPHOCTH U T.II., TI0
CMBICJIY TTPOTUBOTIOJIOXKHBIE MCXO/IHBIM.
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BrrsiBiienne nopsigka
JIOTUYECKUX onepanui
" KBAHTODOB

v

Breioenenmne odepeaHoi "BHeIHeH"
JIOTUYECKOM onepanuu (KBaHTOPA)

v T

anMeHeHHe OHOTO U3 3aKOHOB OTpUILIaHUSA!
|,@ | |ﬁ | | ADB | |(Dx)P(x) | | 39 PGO |
[ae | [AB | [AzB | [(30Pe0 |[ @0 PO
v

3amena TCPMHUHOB MMPOTUBOTMIOJIOXXHBIMHU IO CMBICITY

B kypce MaTeMaTH4eCcKoil JIOTUKH PaCcCMaTPUBAIOTCS CTPOTUE IIpa-
BUJIa MOCTPOEHUsI OTPUIAHWT BbIcKasbiBanuit. Ogaako dopmaabHOe
WX TPUMEHEHUE B COJEPXKATETbHBIX MATEMATHIECKAX TEOPUAX IIJIst
HeOPMaJIM30BAHHBIX IIPEJJIOKEHNIIT MOXKeT IPUBECTH K OIIUOKaM.
DTO CBSI3aHO € TeM, YTO B ONPENEJEHUIX MOHITHN, (DOPMYTUPOBKAX
CBOWCTB, OTHOINEHUI, TEOPEM, BBIDAYKEHHBIX B TEPMUHAX €CTECTBEHHO-
ro si3bIKa, He BCerja siBHO IPEJICTABJIEHBI JIOTHIECKNE CBI3KU W KBAH-
TOpPBL. fIBHOE UX Ipe/ICTaBIeHNE, COOTBETCTBYIONIEE MATEMATHIECKOMY
CMBICJTy TIPEJIJIOYKEHNsI, TTO3BOJISIET CO3/IATh €ro CBoeobpasHyio dhopma-
JIN30BAHHYIO MOJIeJib. Takoe BbIsIBJIEHHE JIOTHIECKONU CTPYKTYPHI sIBJIsi-
€TCsl TIOJI'OTOBUTEIbHBIM 3TAIlOM IIPY IIOCTPOEHUH OTPUIAHUS [IPEJIJIO-
sxernsi. CJieyronuii mar — orpejiesieHue B JIAHHON MOJIEJIH TIOPSIKA,
BBITIOJTHEHUS] JIOTUYECKUX OTepaIuii 1 “HaBermBaHus KBAHTOPOB. 3a-
TeM JIOJIZKHBI OBITH IIOC/IEOBATE/IFHO IPUMEHEHBI M3BECTHBIE 3aKOHBI
OTPHUIAHUS K BBICKA3BIBAHUSIM, CBA3AHHBIM KOHKPDETHBIMU JIOTHIECKH-
MU OIIEPAITUSIMHE C YIETOM “HABEIIAHHBIX KBAHTOPOB, HATUHASA C CAMOM
“BHeIHE”, 710 TeX IMOp, MOKA He OCTAHETCsI MOJJIEXKAINEe OTPUIAHUIO
TEPMUHBI JIUIIh 3aMEHUTH TPOTUBOIOIOKHBIMU TI0 CMBICILY.

[IpumepoMm cayKuT peasn3alnsi yKa3aHHONW BBIIIE CXEMbI PACCY K-
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JIeHUH IPY IIOCTPOEHUN OTPULIAHUs, YT0 M — TOUHAsI BEPXHsIsl 'PAHUILA
muoxkecrsa {z}. Ilo oupenemnenuio, M = sup {z} : M — naumenbiias
u3 BepxHUX Ipanui; MuOXKecTBa {x}. Tounee:

(Vze{zhe < M) A (Ve>0)Fz e {a}) 2> M —e¢).

HOCTpOI/IB BHa4YaJie OTpUIaHNEe KOHBIOHKIIMU JIBYX BbICKaSbIBaHHfI,
IPUXOIUM K HeO6XO,ZLI/IIVIOCTI/I TPUXKIAbI IIOCTPOUTH OTPHUIIAHNE BBICKa-
3bIBAHUI C KBaHTOpaMH. B urore, 3aMCEHUB YKa3aHHbIE HEpaBEHCTBa
IPOTUBOIIOJIO?2KHBIMU IO CMBICJTY, IIOJIYYIUM:

(Bre{zh)a>M)V(Fe>0)(Vz € {z}) x<M—¢), T.e. M #sup {z}.

Buympunpedmemnoti (Ijig Kypca MATEMATUIECKOrO aHAJIN3A) SIB-
JIeTCd 06111&5{ CXeMa IIpUMEHEHUd B IIPAKTUICCKNX IPUJIO2KEHUAX 110~
HSATHS OIPEIEJIEHHOIO MHTerpaJja, OCHOBHAs UJiesd KOTOPOI ONUCHIBa-
eTCsi B HEKOTOPBIX YyIeOHBIX TOCOOUSX [T0 MATEMATHIECKOMY AHAJIMI3Y.
Mpbl cyuTaeMm, 9TO TOJIE3HO JOMOJHUTEH OJI0OHBIE OMUCAHUS CJIEIYIO-

el cxemoii:

3anada O BEIYUCIICHUHU
W saBucut (onpenenenun)

OT OTPE3Ka AIIUTHBHON CKATSIPHOMN
BenuunHbl W Ha oTpeske

v

TIpubnukeHHoe pelieHue 3a1a4u
HA «MaJIOM» y4acTKe pa3oueHus
oTpes3ka

v

TIpuGnmxeHHOe perIeHne 3312494 B
eJIoM
(aTerpanbHbie CyMMbI)

v
TIpenensHBIN Iepexoa
v

WHTerpaibHOE BRIpaXXeHUE
BenuauHbl W

W 3aBHCHT OT
HexoTopoi f(X
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Hpyrast sHympunpedmemnas CXeMa pacCyKIeHUl — MeTom “e-
6auzocTr”. DTO — TUNUYHBIA JJIT MATEMaTHYIECKOrO aHAIN3a IIPUEM
JI0Ka3aTeIbCTBA PABEHCTBA JABYX UMCEN, 3aJaHHBIX HEKUMH CJIOXKHBI-
MH MATEMATUIECKUMH KOHCTPYKIMAME: ecyid 1B ((DUKCUPOBAHHBIX )
YHCJIa, OTJINYAIOTCA MEHbIe, 9eM Ha JII000e MOJIOXKUTEJIHLHOE YUCIIO £,
TO OHM COBITAJAIOT. DPMEKT MPUMEHEHUsST METOIA CBA3aH C TE€M, UTO
JIOKA3ATEIbCTBO PA3Jndnsl duces (B Mpelesiax €) MOXKHO IIPOU3BECTH
C TIOMOIIBIO KAKUX-TO “OrpyOJIEHHBIX” OIEHOK B KOHCTPYKITUSX, U3 KO-
TOPBIX 3TU YUCJIa BO3HUKAIOT. Vjurocrpanueil IpuMeHeHusl 3Toii cxe-
MBI MOXKET CJIY?KUTh JIOKa3aTeILCTBO TeopeMbl: “Ecyin mocsieioBareb-

HOCTB CXOJIUTCSI, TO OHA UMEET TOJILKO OIUH Ipees .

a=b

JloKasa-
TEJILCTBO

3aJ1aHuC OIICHKa

O(e>0) a-b|<e

IIpuBesem eme ofHy cxeMy PacCyKJIEHUN M3 Kypca MaTeMaThde-
CKOT'O aHaJIN3a, KOTOPYIO MOKHO OTHECTH K CNEeUUANDHbIM, TTOCKOIBKY
OHa UCIOJIb3YeTCA B TEOPUU PSAJIOB JJId PEIIeHUs 3a/1a49 TOJIBKO OJIHOTO
BUJIA. DTO — CXEMa PACCYKICHUN PAKTUIECKOrO XapaKTepa, CBsA3aH-
Has C IPUMEHEHNEM IIPU3HAKa CPABHEHUS YUCJIOBBIX PSJI0B C HEOTPHU-
nareababiME WieHaMu. OCcOOEHHOCTh ITOI CXeMBI B TOM, UTO H3BECTHAST
TeopemMa TpedyeT IpH ee UCIOJb30BAHNHN BBIABUKEHUS OMPEIETICHHON
TUIIOTE3BI O CXOAUMOCTH HCCJIEIyEMOrO PsiJia, BIUSIIONIeN Ha BHIOOD Psi-

71 (CXOJIAIIErocsT MM PACXOZSINErocst) JJIsl CPDABHEHUsI ¢ UCXOHBIM.
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T'urnoresa 0 CXOAUMOCTH
(pacxoaumMocCTH) psiaa 2an

Cxoaurcs Pacxoanrcs
ITonGop cxomsimierocs IMonGop pacxoasmierocs
psina X by psana = b,

2a, cXoauTest 2a, pacxoauTCst
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Kak npaBuibHO BbIOpATh MEArOrNYeCKy0 TEXHOJIOTHUIO?

E.B. Huxyauna

C HEKOTOPBIX IIOP B CUCTEME IEJArOTMYeCKOro OOpa3sOBaHUS IIOSBU-
JIOCh MHOKECTBO II€JIalOM'MYECKUX TexHoJioruii. Kak pasobparbcs B
3TOM MHOXKECTBE M BBIOPATH MMEHHO TOT €r0 3JIEMEHT, KOTOPbI Hau-
JIyIImmM 00pa3oM JIOMOJIHAT U OOOTaTUT IEeJarOruvIecKyr0 MPaKTUKY
KaxKJIOr0 KOHKPETHOT'O Iexarora’?

Hecommuerno, 31ech He 060HTHCH 6€3 0UEHKU U AHAAU3G KAXKIOM U3
[IPe/IJIATaeMbIX TEXHOJIOTHIA.

N3zBecTHO, 9TO MexrHoM02UA TeTO OB TO HU OBLIO — 3TO know-how,
TO €CTh 3HAHUE TOro, kKak desams. Ilemarornyeckue TEXHOTOTHH TIPEI-
CTABJIAIOT CODOI CTpaTermdecKuit (PakTop YNpasAAEeMO20 PA3BUMUS
obpazoBanus. KiroueBbIMU 3a1a9aMi TAKOTO YIPABICHAS SIBJISIOTCS
CJIe Y IOIITE:

® TICITOJTb30BaHWE CTPATETUN TEXHOJOTUIECKOTO Pa3BUTUHA, KOTO-
past TozKHa 0DECIIEUINTh PEATUIAIINIO [T€IarOTTIECKON TeXHOJIO-
TUN Ha COBPEMEHHOM YPOBHE;

® YyIIpPaBJICHUE TEXHOJOIMYECKUMU WHHOBAIIUAMU PaJIU JIOCTUKE-
HUASA MAaKCHUMAJbHOI'O YPOBHA PeaJU3allud NeJAlOTMYeCKNUX TeX-
HOJIOTUA;

® OpraHU3AIIMOHHOE OOeCIIeYeHne THHOBAIHIA.

[MosTomy jist ouenku MerHoA02ul HEODXOIUMO IOITAIHO OCY-
IIECTBJISITh:
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1) BBIsIBJIEHHE BasKHBIX JJIsl 00pA30BaHusl TEXHOJOTUil (13 MHOMKe-
cTBa (PEHOMEHOB, HA3LIBAEMBIX TEXHOJIOIUAMHE);

2) aHa/IM3 BO3MOYKHBIX U3MEHEHUIl BAXKHBIX I1€JArOIMYECKUX TEeX-
HOJIOTAIA;

3) aHa/IU3 BJIUSAHUS TEXHOJOIHI HA 0Opa30BaHUe BOOOIIE U JIUCTAH-
IMUOHHOE 00pa30BaHue B YaCTHOCTH;

4) aHAJIM3 CUJILHBIX U CJIADBIX CTOPOH UMEIONIUXCS TEXHOJIOIHI;

5) ycTaHOBJIEHUE IPUOPUTETOB [IPU BBIOOPE TEXHOJIOIHMH U B IIPOBE-
JEHUN UCCJIe0BATEIbCKAX PAbOT IO UX CO3IAHMUIO.

Kpowme Toro, misa Beibopa Habopa mHambosee 3pHeKTUBHBIX TEXHO-
JIoruit HEOOXOIMMO MPHUIEPKUBATHCS OMPEIETEHHBIX NpuHyunos. lo-
TOBOPUMCsI CPa3y: BCEM M3BECTHO, YTO (PYHKIIMOHUPOBAaHUE JIFOOOI Ccr-
CTEMBI 3aBUCHT OT W3BECTHOI'O YMCJIA YCJIOBUil, KOTOpbIE IMOYTH He3-
pa3sIuIHO 00O3HAYAIOTCS TO MMEHEM IIPUHIIAIOB, TO — 3aKOHOB WJIU
npaBui. [OBOps O npunyunaGr, He CTOUT, OJHAKO, 3a0bIBATH, UYTO B 00-
pa30BaHUU HE MOXKET ObITh HUYEro HeruOKoro u abCOJIIOTHOIO; U TOYTH
HUKOTJIA HE ITPUXOIUTCS IIPUMEHSITH OJIMH ¥ TOT Ke IIPUHIIMII B TOXKJIe-
CTBEHHBIX YCJIOBUSIX: HAJIO YIUTHIBATH PA3IUYHbIE U MEHSIOIMecs 00-
CTOSITEJILCTBA, PA3JININE U CMEHY JIIO/Ieil 1 MHOTO JIPYTUX IIEPEMEHHBIX
371eMeHTOB. CTaJio ObITh, IPUHITAIIBI JTOJPKHBI OBITH THOKH U TPUMEHH-
MBI IIPU BCAKHUX 3aIPOCaxX, TO €CTh yHHBepcaJbHbI. Hamo ymers mmu
OIepPUPOBATH.

Yucsio npuHIUIOB /s BbIOOpa Habopa HamboJiee 3(PPEKTUBHBIX
TEXHOJIOTUI BPsIM JII MOXKET OBITH CTPOTO OrpaHmyeHo. Bcesikoe mpa-
BHUJIO, BCSIKO€ AJIMUHUCTPATHBHOE CPEJICTBO, YKPEILISIOIIEee COIMaIb-
HOe 00pa3oBaHMe MU OOJIErYaIolIee ero OTIPABJIEHN, 3aHUMAET CBOE
MEeCTO CpeJii IPUHIIAIIOB, BO BCAKOM CJIydae Ha BCe TO BpPeMs, IIOKa
OIIBIT yTBEP:KJIaeT €r0 B 3TOM BBICOKOM 3BaHUU. VI3MeHeHUe IoJIo¥XKe-
HUSI BeIeil MOYKeT TI0BJIeYb 38 CODO0il M3MeHeHre TTPABUJI, BEI3BAHHBIX K
Ku3HU STUM mtoj1oKeHneM. [losTomy nepedncanm ocrosHbie npuryun b
BBIOOpA, HCIIOIb3yeMble CIIENUATNCTAMA HAYYIHOU IIKOJIbI aKaJIeMUKa
B.M. MonaxoBa, He TpeTeH/Iys, OJHAKO, HA 6CE00BEMMOWUTL 0XEAM
JIAHHOT'O BOIIPOCA.

Ipunyun 1: cTpaTerus TEXHOJOTMYIECKOIO PA3BUTHUSI JIOJI2KHA, sIB-
HBIM 00Pa30M TOJIEP>KUBATH CETOIHSINTHIE U OyayIiue TpeboBaHUs K
CIEIAJIACTAM, BBIIIYCKAEMbIM YIeOHBIM 3aBEICHIEM.
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Ilpunyun 2: He BCe HOBAIMK IIPUHOCAT I0JIb3Y. IHHOBaIUst — 3TO
HE IIeJIb, a CPEJICTBO, HET HYXKJIbl B HOBAIlUU PaJiu HOBaImu. Jddek-
THUBHOCTH HOBOBBEJEHUS — 00s3aTeIbHBIN OTOOPOUIHBIN (HaKkTOp.

Hpunyun 3: Bce ycnewnvie nosayuu cayxart oopaszoBanno. C ran-
HBIM [PUHITAIIOM TECHO CBS3aH CJIEJYIOIIH. . .

IIpunyun 4: yCIEITHOCTH HOBAIIMK CIIOCOOCTBYET 3AIUIIEHHOCTD ee
IpaBoM COOCTBEHHOCTH, TO €CTh CBOeOOpa3Hasl “IlaTeHTHasI 3aIiuTa’, B
pe3yJibraTe KOTOPOl TEXHOJIOTHUsI IOy daeT HA3BaHUE “aBTOPCKOMN .

Ipunyun 5: pe3yabraThl HCCIEIOBAHNN HEe BCErIa MOYXKHO JI€TAJIHHO
peJicka3arhb. JleficTBUTENbHO, B IIPOIECCe TPOrHO3UPOBAHUSA MOXKHO
OIIPENIEJIUTH OCHOBHBIE KOHTYPBI OYIYIINX PE3YIbTATOB, OJHAKO B IIPO-
1ecce UCCJIeI0BaHIs MOTYT OOHAPYKUThCsI paHee He ITO3HAHHBIE 3aK0-
HOMEPHOCTH, 9TO SIBJIAIOTCS CBOEOOPA3HBIM “DOHYCOM’ — JOIMOJTHUTE b=
HBIM HEOXKHIAEMBbIM BO3HAIDAXKIEHHEM HCCjenoBaTess. bojee Toro,
MIPOAYKTUBHAA TEXHOJIOTUs 00JIATAET UCCIETOBATEILCKIMU (DYHKITHA-
MU, B PE3YJIbTATE Yer0 OTKPHIBAIOTCS U MCCJIEYIOTCS HOBbIE, HEM3BECT-
HBlE paHee 3aKOHOMEPHOCTH y4eOHOIr0 Ipoliecca. BTOpbIM cJieicTBUEM
MOSIBJIEHNST ¥ OTKPBITUSI HOBBIX 3aKOHOMEDHOCTEH SIBJISIFOTCST 3a9aTKU
HOBO¥ MEJJATOTUKA U NUJAKTAKA: WHCTPYMEHTAJIBHON, ITPOLYKTUBHOIA,
Hay9IHO 0OOCHOBAHHOM, TPOBEPSIEMOi, 0OBEKTHBHOIA.

B nacrosiee BpeMs UAeT CTAHOBJEHUE HOBOI CHCTEMBI 0Opa30Ba-
HUsl, OPUEHTUPOBAHHOI Ha BXOXKJEHHE B MUPOBOE 0Opa30BaTeIbHOE
npoctpancTrBo. Cozepkanue 0b6pa3oBaHus 060TaIIaeTcss HOBBIMU IIPO-
[EeCCYaIbHBIMU YMEHUSIMU, PA3BUTHEM CIIOCOOHOCTEH OIepupOBaHUST
nadOpMaIueil, TBOPYECKNM DerteHneM TpobjeM HAYKH W PBHIHOYHOMN
MMPAKTUKU C AKIEHTOM Ha WHIUBHIYAJIASAINIO 00PA30BATEIHHBIX IPO-
rpamm. Baxkueiimeit cocTaBIsroneil mearorueckoro mporecca CTaHo-
BUTCS JITYHOCTHO-OPHEHTUPOBAHHOE B3aUMOJIECTBUE YUIUTEIsI C yUe-
aukamu. CerofiHsi B pOCCUIICKOM 0Opa30BaHUN IIPOBO3TJIAIIEH TPUHITALT
BApPUATUBHOCTH, A0 BO3MOXKHOCTD I€JArOTMIECKAM KOJLIEKTH-
BaM BBIOMPATH U KOHCTPYUPOBATDH HEIATOTHIECKUIT IIPOIIECC I10 JII00O0H
MOJIeJIN, BKJIIOYast aBTOPCKUE.

B 3TuX yc/oBUsSX yUuTer0, PYKOBOIUTEO HEOOXOIMMO OPHEHTHU-
pOBaTbhCsl B IIIMPOKOM CIIEKTPE COBPEMEHHBIX MHHOBAIIMOHHBIX TEXHO-
Joruii, uueil, MKoJ, HalpaBJIeHUl, He TPATUTL BpeMd Ha OTKPLITUE
y2Ke U3BECTHOTO.
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B nemarormdeckuii JJEKCUKOH IIPOYHO BOIILJIO IIOHSITHE IIe1aroruye-
CKOIl TeXHOJIOTUH, TIOHUMAHUE KOTOPOIl ABTOPBI TPAKTYIOT II0-PA3HOMY,
9TO MOXKET MPUBECTH K Pa3HOYTeHWsM. Tak, Megarormveckyio Tex-
HOJIOTUIO OIIPEJIEJIAIOT KaK COBOKYIHOCTH npuemod (Tonkosblit ciio-
Baphb), KaK COAEPXKATEJIbHYIO MEeTHUKY Pealu3aluy yIeOHOro Ipolec-
ca (B.II. BecnanbKo), Kak onucatue IPOIecca JTOCTUXKEHNs! TLIAHUPY-
eMbIX pesyiabraros o0yuenusi (H.I1. Boskos), Kak cucmemmoill memod
CO3/IaHVsI, IPUMEHEHNS W OIPEJIEJIEHIST BCETO IIPOIECCa IPEIOIaBaHus
U YCBOEHUsI 3HAHUI C y9eTOM TEXHUYECKUX U YEJIOBEUECKUX PECYPCOB
u ux szaumogeiicteus (FOHECKO), kak codeporcamenvroe obobwerue
(T.K. CeneBko), Kak Modeab COBMECTHON IeIarOrMIeCKOil IS TeTbHO-
CTH TI0 TTPOEKTUPOBAHUIO, OPraHU3AIMKA U IIPOBEJIEHUI0 yIEOHOTO MPOo-
necca (B.M. Monaxos).

[IpuBeem mBa onpeeneHust nedazo2uteckoll mexroa02ul, KOTOo-
poie 6bn gansl B.M. MoraxoBbIM.

1. “Ilemarornyeckas TEXHOJIOIUS €CTh 00JIACTb MCCJIEI0BAHUs TEO-
pPHUHI ¥ TIIPAKTUKHU (B PaMKax CHCTeMbl OOPA30BaHUs), NMEIOIAsl CBS3b
CO BCEMM CTOPOHAMHU OPTAHW3AINHU IeIATOTHIECKON CUCTEMBI JJIsT 10~
CTUXKEHUsI CIENUMUIECKUX U TOTEHIINATLHO BOCIPOU3BOIUMBIX IT€/Ia~
rorudeckux pesysiabraros’. B camom meste, 9T0OBI MOCTUTHYTDH 2KeJiae-
MBIX Pe3yJIbTATOB B TEIarOTUIECKOM MPOIECcce, HAJI0 BCECTOPOHHE HC-
CJIe/I0BaTh I1€/IaTOIMYECKYI0 CUCTEMY, [TOHSATh €€ OPraHU3aIuIo.

2. “Tlox, iuIaK THIECKOI TEeXHOJIOrHeil Mbl IIOHUMAEM TPAHCHOPMIU-
poBamnre abCTPAKTHBIX TEOPETHYECKUX MTOCTAHOBOK U 0OOOIIEHMI mu-
JIAKTUKU U METOJUKH IMPEIOJaBaHUsT B MPAKTUIECKON IesTeTbHOCTH
(uporneypsl, olepalyn), nepejl BbIIOJHEHUEM KOTOPOil 06s3aTesibHO
CTABUTCSI OIPEJIeJICHHAST TAIAKTHIeCKast 11eJIh, IPH KOTOPOI perraeTcst
JIAHHAS JIMJIAKTAYecKas 3a/a4da’. 3J1eCbh pedb BHOBb HJIET O IEIAro-
TUYECKON TEXHOJIOTHU, UOO JIMIAKTUKA — 9TO YACTh IMEIATOIHKH, W3-
Jlaraiomiasi TeOpeTUIeCKre OCHOBBLI 0OpasoBanus u obydenus. Texmo-
JIOTUIHOCTD TIPOSIBJISIETCS B TIEPEXOJIE OT ADCTPAKTHBIX TEOPETHIECKUX
[TOCTAHOBOK K IIPOIIE/lypaM B IPAKTUYIECKON nesTeibHocTH. Jlmmak-
TUYIecKas 3aJada BKo4UaeT B cebs, cornacuo B.II. Becranbko, mesn
0o0yJeHUsl, yJaIlerocsi U cojepkanue o0ydeHus, 8 TEeXHOJOIUsI pere-
HUsl JUJIAKTHYIECKON 3829l BKIIOYACT yUeOHBIN TPOIECe, yUuTe st U

Opr¢dOpMHBI.
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KakoBbl ke OCHOBHBIE KA4eCTBA COBPEMEHHBIX I1€IarOrMYeCKUX
texunojioruii? TexHo/IoTus B MaKCUMAJIbHON CTEleH! CBsA3aHa C y4eb-
HBIM IIPOIIECCOM — JIESITEJIbHOCTBIO YIUTEJIS U YIEHUKA, €€ CTPYKTYPOIi,
cpeacTBamMu, MeTogamMu u popmamu. [109TOMy B CTPpYKTYpYy I€Iaroru-
9EeCKON TeXHOJIOTUN BXOJIAT:

a) KOHIIENTyaJbHasi OCHOBA,;

6) comep:kaTebHas YACTh 00y ICHUS:

— meJyin 00ydeHust - ODIIe U KOHKPETHBIE;

— coZiepKaHne yIeOHOr0 MaTepuaJIa;

B) [IPOIECCYaJbHASL YACTD - TEXHOJIOTUIECKUil IIPOIECC;

— opraHu3alys yaeOHOr0 IPoIiecca;

— MeToJIbI ¥ (POPMBI YIEOHON HesATeIbHOCTH IIKOJIbHIUKOB;
MeTOIbI U (POPMBI pabOTHI YUINUTEIS;

— IeATeJIbHOCTh YUUTEIs O YIIPABJICHUIO MPOIECCOM YCBOEHUST
MaTepuaJia,;

— IMArHOCTHKA yIeOHOTO MPOIecca.

KakoBbl ke xpumepuu mexnosoeuurocmu? Ilpu nposejgerun uc-
CJIe/IOBAHUI B paMKaX pabOThl HAYYHOU MIKOJIBI akajgemuka B.M. Mo-
HaX0Ba B KAYECTBE HAIIPABJISIONINX KPUTEPUEB ObLIN BLIIE/IEHBI HIKE-
CJIETYTOIITHE.

Konuenmyaasvrnocms. Kaxk1oit e Jarorueckoit TeXHOTOTHH 0K~
Ha 6bITI) HpI/ICyIIIa OIIOpa Ha OIIpe)leJ'[eHHyIO Ha.yLIHyIO KOHITEIIIUIO,
BKJIFOYAOILY 0 (DUI0CODCKOE, TICUXOJIOITIECKOe, TUTAKTHIECKOE U CO-
[UAIbHO-IIEIATOTMIEeCKOe 0DOCHOBAaHNE JTOCTUKEHUsT 00Pa30BaTe/IbHBIX
eJseit.

Cucmemmnocmo. Ilegarormaeckass TEXHOJOTHWS JOJKHA 00J1aaTh
JIOTUKOM TIPOIECCa, B3AUMOCBSI3BIO BCEX €ro JacTel, MeTOCTHOCTHIO.

Vnpasasemocmov 1penosaraeT BO3MOXKHOCTb JIUATHOCTUIECKOTO
[eJIeroIaratust, IJIAHNPOBAHUS, IPOEKTUPOBAHMUSI IIPOIECCA 0Oy IeHNs,
MO9TAITHON IMATHOCTUKY, BAPHUPOBAHUSI CPEICTBAMHA 1 METOIAMHU C TIe-
JIBIO KOPPEKITNN Pe3yIbTATOB.

dppexmusrnocmnp. CoOBpeMEHHBIE II€IJATOTHIECKHAE TEXHOJOTUN
JIOJIZKHBI OBITh 3((MEKTUBHBIMU 110 PE3yJIbTaTaM U ONTUMAaJIbHBIMU
110 3aTpaTaM, rapaHTUPOBATH JIOCTUYKEHHE OIIPEJIeJIEHHOTO CTAHIAPTA
o0y JeHus.
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Bocnpoussodumocms 10Apa3yMeBaeT BO3MOXKHOCTH TPUMEHEHUS
[1eIATOI'MTIEeCKOI TEXHOJIOIUH B JPYTUX OJIHOTUIIHBIX 00pa30BaTEIbHBIX
YUIPEXKJIECHUAX JAPYTUMUA CYOhEKTaMU.

Ciieftlyer OTMETHTD, YTO B TIPOIECCE COBEPINEHCTBOBAHNS U BapHha-
Uil 11eJJArOTHYIECKUX TEXHOJIOTUI dalle BCero BapbHPYIOTCS TPOIEC-
CyaJibHbIE aCIIeKThl OOyYeHUsI, a COJ/ePXKAHUE M3MEHSIeTCsI JIUIIb 110
CTPYKTYpE, J03UpOBKe, joruke. Ho comepxKkanne obpa30BaHusi BO MHO-
TOM OIpEJIENsIeT U IPOIECCYAIBHYIO YaCTh TEXHOJIOIMH, TAKUM 00pa-
30M, IIPOIECCyasbHAS U COAEpPKATE/bHAs JACTA TEXHOJOTUH 00Pa30-
BaHUS aJIEKBATHO OTPAXKAIOT JPYT ApyTa. B mocse/Hue robl B HaIIe
CTpaHe CO3/IaHO OOJIBIIOE KOJIMIECTBO BAPUATUBHBIX yIEOHUKOB, UTO
B COYETaHUU C pa3HOOOpasmeM BBIOOpA I1€IarOrMYecKUX TEeXHOJIOTH
TEOPETUIECKH JIeJIaeT BO3MOXKHBIM JIaJIbHEIIIee TOBBINIEHNE KAIEeCTBA
0bpa3oBaHUSI.

[TockoJIbKY MCTOYHUKAMEU W COCTABHBIMHM HYaCTsIMU JIIODOM COBpe-
MEHHOH MearornaecKoil TeXHOJOTUN SIBJISIIOTCS COIUAJIbHBIE TPeod-
pa30BaHusI, HOBOE IIeJAarOrNYecKOoe MBIIIJIeHHe, HayKa, [1ePeIOBOii 11e-
JATOTUYIECKUIT OIBIT, OTEYEeCTBEHHBIN U 3apyOe’KHBIN OIBIT MTPOILIO-
ro, a TakyKe HAPOJHAs IEeJArOruKa (THOIEJIArOIMKA), 3aKOHOMEPHO
BO3HHMKAET BOMPOC O BO3MOYKHOCTHU NMPUMEHEHUsI €€ U TapaHTUPOBAH-
HOCTH yCTONYMBBIX TOJIOKUTENBHBIX Pe3yabTaroB. HecomHuenHo, oHa
U Ta 2K€ TEeXHOJIOTUA MOZKET OCYIIECTBJIATHCA Pa3JIMIYHBIMU MCIIOJIHU-
TesisiMU HoJIee UM MeHee J0OPOCOBECTHO, TOYHO 110 WHCTPYKIMUA WJIN
TBOPYECKHU, YTO XapaKTePU3yeT IPUCYTCTBUE JIMIHOCTHON KOMIIOHEH-
ThI MACTEPA, PE3YIBTATHI TOKE MOTYT OTJINIATHCS, HO OBITH OJIU3KUMUI
K HEKOTOPOMY CpEJHEMY 3HAYEHUIO, XapaKTEePHOMY JJIs JIAHHON TeX-
wostoruu. Cire/l0BaTeIbHO, OIPEIEISIONIUME [TPU OCBOCHUH JIIO00M TIe-
JIATOTMYECKOM TEXHOJIOTUH SABJISIOTCS 34KOHOMEPHOCTU YCBOEHUSA M-
MEePUANG, COCMA8 U NocaedosamesvrHocms detiemeuts ywawuxcs [1].

Ucxons u3 oueBuHOTO (bakTa, 9TO0, [0 CYTH JIeJIa, IeJarOrnIecKast
TEXHOJIOTUSI — 3TO HEKUil YPOBEHH TEOPETUUIECKOro abcTparupoBa-
HUS OT II€JAroru4ecKoil HPaKTUKU (PeasbHOCTH), OYeHb BarKHO,
ITOOBI TP 9TOM COOJTIONATIOCH IAJIAKTHIECKOE YCIOBIE — COXPAHEHNE
MHBAPUAHTHBIX CYIIHOCTHBIX XapaKTEPUCTUK MeIarorniecKomn
IEeNCTBUTEJIbHOCTU Ha JIIOOBIX YPOBHSIX TEOPETUYECKOro abcTparu-
poBanus. K rirybokoMy COXKAJIEHUIO, TAKUX TAPAKMEPUCTNUK, KAK 2AY-



Hukynnna E.B. Kax npasmibHo BeIGpaTs memaroruayeckyio texuonormo? 207

OUHHYLE 3G4KOHOMEPHOCMA, T3BECTHO HE TaK YK MHOTO.

I'maBHBIM Pe3yIBTATOM HCIOIB30BAHUS IIPOIE/LYD HAYYHOI'O ITO3HA-
HUS K PEAJbHBIM IEJarOTMIeCKuM OObEKTaM sBJISIeTCsl MpeBparlile-
HUE PEeaJIbHO CYIIECTBYIOMIEr0 00bEeKTa ¢ OECKOHEIHBIM MHOXKECTBOM
CBOJCTB U IOCTOSHHO MEHSIIOIIUMCSI COCTOSHIEM (HEBO3MOXKHO CJIEJIATD
“cron-kaJp”’ W HaUATH M3ydeHWe) B OObEKT, uMeronmii pukcupo-
BAHHOE YHUCJIO CBOMCTB, cBaA3eil u oTHOIIeHUi (rpanup puKCH-
POBAHUS YCMAHABAUBAIOMCHA CAMUM HCCIIEIOBATEIEM WA 000CHOBHIEA-
10TNCA, UCXOE U3 HeKuX Ieseii u uieit). Hanpumep, mozuesb yue6HOro
nporecca B.M. Monaxosa — nath mapamerpos. B.B. Kpaesckuit yrsep-
2KJIaeT, YTO UI'HOPUPOBAHUE XOTdA OBl OJIHOI M3 BBIIIENIEPEYNCIEHHBIX
XapaKTEPUCTUK HAPYIAeT ee IEJIOCTHOCTD U JIUIIAET €€ TEOPETHIECKO-
ro craTyca.

AnennupoBanue K KaTeropuu MEeJOCTHOCTH MPU UCCJICTOBAHUN Tie-
JArOTUYIECKOTr0 00bEKTA METOIOJIOTNIECKH O3HATAET IPUHINIINAJIHHBINA
repexos oT onucaHus (baKTOB K IIOCTHKEHHUIO COOCTBEHHBIX 3aKO-
HOB U TUIyOMHHBIX 3aKOHOMEDPHOCTEM, TO €CTh IePEXO/] OT “OImcaTesIb-
cTBa” (XapaKTEPHOTO I MOJABJISIONIEro GOJILIIUHCTBA MEeJIarorunde-
CKUX T€OPUii, N300MIIYIOIMUX WITIO30PHBIMU JOIMAMH ) K KOHCTPYKTHB-
HOH, IPOAYKTUBHON M MMPOrHOCTUYECKON HAYyYIHOU TEOPUU.

Opuenrarysi Ha II€PEXOJ] OT TEOPETUIECKOTO 3HAHUS K IPAKTH-
YEeCKOMY, KOTOPOe HaXOJUT HOPMaJIbHOE IIPUMEHEHHE, CJIBHHYJIACh C
MEPTBOI TOUKN PACCMOTPEHUEM B JINJIAKTHIECKHUX HCCIIEIOBAHUSIX TEO-
perudeckoit Mojen (0 JOJKHOM) U HHCTPYMEHTAILHON Moeu (0 cy-
€M ), BOBMOXKHOCTH KOTOPBIX MOI'YT BCE-TAKU IIPOJYKTUBHO IIPEoOpa-
30BaTh NEIATOTUIECKYIO JIEHCTBUTEIBHOCTb.

HeobxonuMo MOMHUATBH, YTO TEOPETUUYECKOE 3HAHUE OTPaKaeT He
TOJIBKO CYIIIHOCTb OIIP€JIeJIEHHOH O0JIaCTH SIBJIEHUI, HO M MHYIO, OoJiee
MIyOOKYI0 KapTUHY JI€HICTBUTEIHLHOCTH, YeM 3HAHUE SMIIMPUIECKOE.
OpHako mekapupyeMasi B IOCJIEIHIOI YeTBEPTHh BEKa ONTUMU3AIUS
y4IeOHOTO IIPOIECCa TOJIBKO B YCJIOBHUAX TEXHOJOTMIECKOrO IOIXOIA
MO2KET IOJIyYUTh UHCTPYMEHTAJIBHYIO PEATH3aIUI0 U OCHAIIIEHNE CTaH-
JIAPTU3UPOBAHHBIMHE ITPOIIEJY PAME OPTaHU3AIMH JIOTUIECKON CTPYKTY-
PbI yueOHOro IpoIiecca.

Urak, npoanaruduposams u oUeHUMd UMENUUECH HA HACTTLOAWUT
MOMEHM Nedaz02UYeCKUe METHOAOUY, GBIOPAMb HYNCHYIO CO2AACHO
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00BEKMUBHDIM Kpumepusam — maxot nymo ona COBPEMEHH020 nedazoza
cetivac npe@cmaeﬂﬂemc.ﬂ naubosee BEPHBIM U YCNEWHDBIM.

Bubaunorpadpudeckuii crimcok

1. Mownaxos B.M. Texnonorndaeckne OCHOBBI MPOEKTUPOBAHUS W KOH-
cTpyupoBanus ydaeOHOro mporecca. Boarorpas, 1995. 152 c.

Posb 9/IeKTPOHHBIX JIEKTOPUEB B IIOJATOTOBKE OyIymimx
y4duTeseil U COIUAIbHBIX PaOOTHUKOB

H.B. Monaxos

KnroueBbiM MOMEHTOM B BOCIUTaHWUU W OOydeHUUH peOEHKA SIBJISET-
C JIMYHOCTHb CAMOTO YYHUTEJs WM COIMAJILHOTO PabOTHHKA.
V1ebHO-BOCIINTATEbHBIN IPOIECC HAYMHAETCS C II€JIarora, UMEeHHO C
IeJIarora Kak 4ej0BeKa, C ero yOeK IeHUsAMHU, IIPUHITUIIAMUA, MIPOOIILY-
HIEHUEM, YKU3HEHHbIMU no3uiusamu. Toabko Jluanocrs (¢ 6osbimoit
OyKBbI) MOXKET BJOXHOBHUTDH, DACKDPBITh, PA3BUThH APYIYIO JIMYHOCTD.

Y KaxKI0ro UesIOBeKa CBOi MyTh, W KarKJIbI HACTOSIINI TIeIaror,
crenyst emy, obydaeT 1Mo CBOeif, YHUKAJIbHON, ONTHMAJILHON crucTeme
obydenus. MoxxHO “B3Th Ha BOOPY:KeHUE' OJIM3KUE IO JyXYy WUJIEN IIe-
JIATOTMYECKOTO OIIbITA, HO OCHOBHOE Oy/IeT 3aBUCETH OT JIMYHOCTH ytIu-
resa (cormanbHoro megarora). He cekper, 4ro caMple Jiydinue, CaMble
3 PEeKTUBHBIE METOIbI, (POPMBI, TPUEMBI OOyUEHUsT MOYKHO ITpEeBpa-
TUTb B IIOCPEJICTBEHHbBIE, CKYYHbIE U Oe3/1apHbIe.

OnpenesnuTb y4eOHO-BOCIUTATEIBHBIN IIPOIECC MOXKHO HE TOJIBKO
KaK BO3/IeCTBHE Ha NIKOJILHUKA, HO U KaK B3aNMOJIEUCTBUE U COTPY/I-
HUYECTBO YUUTEJS U YIAIINXCsI, COIMAIBHOIO pabOTHUKA M BOCITUTAH-
HuKOB. [losTOMYy Tak BaKHO B By3€ HOJTOTOBHUTH OYyJIyIIEro yYIUTEJIst
I COIMAJIBHOI'O IIeJIarora K padoTe B IIKOJIE, BOCIUTATH TBOPYECKYIO
Jlmanocts. Ilpu 5TOM 11€/1B, KOTOPYIO CTaBUT Iiepejl COOOM Iperojia-
BaTeJIb BBICHIEH IIKOJIBI, OyJIeT OPUEHTUPOBATHCS Ha (DOPMUPOBAHKE Y
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cryzeHTa pedJIeKTOPHOTO, TBOPYECKOIO OTHOIIEHUsI K OyIyIeil mpo-
deccun.

[Temarormyeckoe 0oOpa3oOBaHME IPEICTABISET CODOM IEJIeHAIPAB-
JICHHBII 1IPOIECC U Pe3yJIbTaT B3auMojieiicTBus 00yJaomux (Ipenoia-
BaTesieit) 1 00yJaromuxcst (CTYIEHTOB) MeXK/y CO0OH U CO CpeJICTBAME
00yJeHusl, KOTOpbIE Peaiu3yoTcs B CIennUIECKOl JIUIaKTUIeCKON
CHCTEMe, COCTOSINEN M3 BOCHMH JIEMEHTOB: I€JIb, COJIEPXKAHNE, METO-
JIBI, CPEJICTBA, OpraHU3aIMOHHbIEe (DOPMBI, 00YUAIOIINECs, TIPEoIABa-
TeJb, PE3yJILTAT.

LEJb Zt 3
N
OBYYAIOUIUICA TPEINNIOJTABATEJIb
- 2k
1— > >
PE3YJIBTAT
1.Meronpbl.
2.0praHu3aloHHbIe (GOPMBI.
3.Cpencrna.

4.ConepxaHue

“Ilenp” u “PegysnbTat” 10 CBOEMY HAIIOJHEHUIO T€ XK€, UTO U B TPa-
JUIAOHHOM 00pa3oBanui (3adUKCHPOBAHBI B IOCYIaPCTBEHHBIX 0Opa-
30BaTENIbHBIX cTangaprax). OJHAKO MBI PACCMATPUBAEM YIIPABJICHUE
B JIMJIAKTUYECKON CHCTeMe KaK COOTBETCTBUE JPYT JPYLY ITUX JIBYX
3JIEMEHTOB.

Eciu munaktudaeckas cucrema paboTaeT HOPMAJILHO, TO YIIPABJISITH
HudeMm He Tpebyercsi. CUTHAJIOM K YIPAaBJIEHYECKUM JIEHCTBUSIM CTa-
HOBUTCSI CUTYaIlWsl, IIPX KOTOPOI JUArHOCTHKA 3HAHUN 00YIarOUXCsI
[IOKA3bIBAET HA HEJOCTUKEHNE UMK HeoOXoauMoro yposHs 3uanuii (L'o-
CTa, [EPeBEJICHHOr0 Ha A3bIK IeJieli), B 9TOM CJIydYae CATYAIMIO HaJo
MEHSITh, IMOJIKJ/II0Yasi yIIpaB/IeHUE.

“Copeprkanue”’ OIpeJIesIsieTCsl COOTBETCTBYIONMME yIeOHBIMU T1J1a~
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HaMU ¥ [IPOrPaMMaMHU.

HawuGoubinine n3menenust nperepiieBaer ajeMeHT “Cpecrsa’ — MH-
dopMaIOHHO-00pa30BaTEIbHAS TIOJACUCTEMA, T/1€ Ha, IEPBBIIT IIJIAH BbI-
xoasT VIHTepHET, ayuo- U BUJIEOCPEICTBA, IIPOrPpaMMHOe obeciiedeHne
7 T.JI.

Tpamcdopmupyiores n “@opmbr’. Ha cMmery TpaaunnoHabIM hop-
MaM IPUXOIST WHHOBAIIMOHHBIE, ITPUMEPOM MOXKET CJIYXKUTb 3JIEK-
TPOHHBIA JICKTOPUA.

B snemente “Metoapr” Ha TepBOE€ MECTO BBIXOIST METO/IbI AKTHBHO-
ro u TpobJEeMHOr0 OOyU€eHUsI, BUIEOMETO/IbI, UCCIEI0BATEIbCKAE, Me-
TOJbI KOHTPOJISI 1 CAMOKOHTPOJISI.

B kopue mensiercst u dyuknus “IIpenonasaresns” (comepKut B cebe
HE TOJIbKO CyO'bEeKT 00pa30BaHUs, HO U €r0 JeATeIbHOCTb B 00pa30Ba-
TeJBHOM Iporecce). Ero earelbHOCTD 110 MPENoJIaBaHUI0 CMEHSIETCs
Ha yIIpaBJIEHUE IIPOIECCOM OOyYeHUs: ITPOEKTUPOBAHNE U KOPPEKIIIIO
WH/TABAy &JTbHBIX TPAEKTOPHUI O0yIeHus CTyIeHTOB [1].

DBOJIIOIMOHHBIE M3MEHEHUsI, KOTOPbIE TPOU3OIILIN B 3JIEMEHTAX V-
nakTudeckoir cucrembl “Cryment”’; “IIpemnogaBaress’, ecTh pe3yJsibTar
IIOCTEIIEHHOI'0 HAKOILJIEHU S KOJIMYeCTBEHHBIX N3MEHEHN, KOTOPBIE IIPU-
BeJIM K KAYECTBEHHOMY CKA4IKy U TPAHCHOPMAIIUN JAHHBIX SJIEMEHTOB.

Wsmennsics criocob MOJIydeHusl W yCBOEHUsI 3HAHUIA: MCTOYHUKOM
nH(pOPMAIMK CTaJU 0a3bl JAHHBIX; THTEPIPETATOPOM 3HAHWI — CTY-
JIEHT.

Kpome Toro, sBosronmoHIpyeT B3anMOAEHCTBAE MEXK Y CTYICHTOM
U [IPEerojiaBaTesieM: OT MOJIyYeHUs 3HAHUN K B3aUMOCOTPYIHUIECTBY U
TBOPYECKOMY IIOHCKY.

Ob6pazoBaTebHBIIN IPOIECC B BBICIIEH MTKOJIE — 9TO B3AMMOCBA3aH-
HbIE JIEATEIHHOCTHU TIEJarora u cryjaenTa (00ydaiomerocs ), meaaror-
YecKOe yIIpaBJIeHHe 3/1eCh COBMECTHOE THIIa COTPYIHUYECTBA U JUAJIO-
roBoro obmieansi. CTyJeHT MOXKET OBITh B TOW YKe Mepe aKTUBHBIM, ITO
U TIPETOJIABATEb.

B yciioBusix cj1o:KuBIIENCs TUIAKTHIECKON CHCTEMbI BOSHUKJIA 10~
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Tp€6HOCTb B pa3pa60TKe y‘I€6HO-MeTOﬂI/I‘IeCKOFO obecrieveHnst JLJIs IO

TOTOBKH OYYIINX CIIEIUAIICTOB-IIE€J]ArOT0B, HAIIPABJIECHHOTO HA PA3BU-

THE WX TBOPYECKHUX CIIOCOOHOCTEM, KOTOPOE MPEICTABICHO B TAOJIUIE:

N | HazBanue | AHHOTaNmUs
3JIEKTPOH-
HOT'O JIEeK-
TOpHUS Ha
CD

1. | BBeuenune Jlanmoe y4uebHO-METOINTIECKOE TOCOOUE sIBJISIET-
B TeJaro- | csg HadaJoM ydeOHOTO Kypca “BBenenue B mema-
TUYECKYT0 rorudeckyto mnpodeccuro”’, B KOTOPOM PacCMaT-
mpodec- pUBAETCS MCTOPUSA BO3HUKHOBEHUSI TTPOQECCUH,
CHUIO TpebOBaHUsl, IIPEIbIBJIEMbIEe K JUIYHOCTH YUU-

TeJist. PeKoMeH IyeTcst Jjis IperojiaBaTesieii, cry-
JIGHTOB II€JIArOTUYECKUX BY30B U CJIyIIaTesen
KyPCOB MOBBINIECHUST KBAJTU(DUKAIIH.

lens namnoro Kypca:

— copMHUpPOBATH TIPEJICTABICHNE O MEIATOIH-
9eCKOil TpOdeCCHr U JIMIHOCTH TeJIarora, mpo-
deccroHaIbHON KOMIIETEHTHOCTH IIe1arora, o0
0011eit mpodeccuoHaIBHON Ky/IbTYpe Ie1arora,

— MOJIFOTOBUTDL BBIMTYCKHUKOB K OyIyIei mpo-
deccroHaTBLHON eI TeTLHOCTH,

— copMHpPOBATH yMEHHE CaMOCOBEPIIIEHCTBO-

BaThCA B CBOell PO(ECCHOHAIBHOI JIesTesIbHO-
CTH.
IIpakTuyeckue 3aHATUST TPOBOJASATCS C UCIOIH30-
BaHUEM ayIro- U BUJICOCPECTB, I HEKOTOPBIX
DPEKOMEHIOBAHO MPOBEJIEHNEe IKCKypeuil. Borpo-
CBI TIPEJJIAraeMoro Kypca TEeCHO CBSI3aHBI C TIe-
JIaTOTMYECKON TPAKTUKON CTYJIEHTOB, YTO CIIO-
coOCTBYeT MPOMECCHOHAIIBHOMY MacTEPCTBY Oy-
OyIMUX yIUTeJen.
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2. | Obmmas Jsa BJIOKA xypca “Meromuka npenogasanust”
METOJINKA, SBJIAIOTCA YACTHIO CHCTEMbl HHTETPUPOBAHHBIX
PEIoJIaBa- | MCUXOJIOTO-TIEJArOTIIECKAX KYPCOB, HAIIPABJIEH-
HUS HBIX HA:

— mpodeccroHa bHOe CTAHOBJIEHNE I1€Iar0ra,;

YacrHast — pasBuTHe 00Pa3HO-ACCOMUATUBHOTO MBIITLIE-
METOMKA, HUsI OYJ/IyIIEro yauTeJis;
PenoIaBa- — IPOEKTHPOBAHUE CTYJEHTAMU COOCTBEHHOTO
HUS METOIMIECKOTO CTHUJIS;

— pa3BUTHE TBOPYECKOI'O IOJIX0/1a K Ipodeccu-
OHAJIbHOU J1eATEJITbHOCTHU.

Kypc Teopun u meronuku oOydeHust B By3e — 3TO
HpOEKIUsl MeJAarOruvecKux Teopwuii, IIpo-
BEPEHHBIX I1€JarOruyecKoil IIpaKTUKOI:

— npodecCHOHAJIbHAS JIEATEIBHOCTD yYUTENIs
¢ IpeobJIaIaroIeil JNIHOCTHON OprueHTaInell TTe-
JIArOTUYIECKOTO MBIILIEHUsT M TEXHOJIOTHUIA,

— pabouee mosie Oy/IyIIero yIuTesIsi — 9TO B3a-
UMOJIEHICTBIE TOCYJAPCTBEHHBIX O00PA30BATE b
HBIX CTAHJAPTOB BBICIIErO NPO(ECCHOHAIHHOIO
00pa30BaHus U IKOJBHOIO OOPAa30BAHMSI.
Teopusi u MeTojuKa MpeNOJaBaHUA — BaXK-
HEUIN crucTeMooOpa3yoIuii KOMIIOHEHT
METONYECKOIl CUCTEMbI OOy4YeHUs Ha JIO-
60oM baxyabTeTe TMEIArOrnIecKOTO YHUBEPCHUTE-
Ta. ZBJsisich TeM caMbIM y4YeOHBIM IIPEIMETOM,
KOTODBII 3aJlaeT JMJIAKTUYEeCKUE YCJIOBUS IIe-
JIOCTHOTO TIPOITecca ITPOdEeCCHOHATIBHOTO CTAHOB-
Jrernsi OyIyIero yqureis, OH MPUOOpeTaeT CTa-
TyC HOPUOPUTETHOIO KypCa ITOH METONUYECKON
CUCTEMBI.
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JlaHHBIN Kypc mpeicTaBiisier coboii mHTerpa-
TUBHOE — BeJlylllee 3B€HO TPAEKTOPUU CTa-
HOBJIEHUs OyayIero ydmnress. B aTom Kypce
OKOHYATETHLHO O0OpMIsieTcss PpyHIAMEHTATIN3a-
st TpodeCCUOHATBHON TTOATOTOBKN OY/IyIIero
y4uTe/isi. 37eCh IMOHITUAHBIN allllapaT, TEOPUH U
METOJIbI JIUCITUILIINH [ICAX0JIOTO-1T€JATOT MIEeCKOT0
7 TIPEJIMETHOTO IIUKJIOB OYIyT N€eHEePAJIN30BAHbI 1
OpraHUvYecKd MHTErPUPOBAHBI B TEOPETUIECKUH
7 MPAKTUIECKu PYyHIAMEHT OYIyIIEero crermna-
JIACTA.

Hacrosiuit Kypc 110 Teopuu 1 MeTO[UKe 00y Je-
HUsI — 9TO IIOBOPOT B CTOPOHY TEXHOJIOTU3a-
AU TPOEKTUPOBAHUS U METOAUIECKON CH-
cTeMbl 00yUeHusl, 1 y4eGHOro npoiecca.
Kypc Teopum m meroaumku OOyUeHUSI OTKPBIT
nporieccaM MHGOPMATH3AIUN U UHEAOPMAIMOH-
HbIM TexHosiorusaM. (Vlcnoib3oBanue 1eaaror-
YECKUX MPOTPAMMHBIX CPEJICTB Kak (DOPMBI CO-
XpaHEHUS U TEePEIAIN METOIMIECKOTO ONbITa Oy-
JLYIIUM YIATEJISIM U T.11. )

Hacrosimuit Kypc 1o Teopun u MeTOUMKe 00y-
JeHUsi — 9TO KOHKPETHOe IIPUMEHEHUe
MICUXOJIOTO-TIE/IATOTUIECKUX TEOPHUil K 00y-
YEeHUIO.

3. | Ilemaroru-
qecKue
TEXHOJIO-
ramn

Hacrosmuit kypc pazpaboTaH Jijisl mearormde-
CKUX YHUBEPCUTETOB W IPU3BAaH IIOMOYb CTY/IE€H-
TaM OPUEHTHUPOBATHCS B HOBBIX IEIATOTHIECKUX
TEXHOJIOTUSIX.

Kypc “Ilegarormueckne TeXHOIOTUN COIEPIKUT
CUCTEeMY 3aHSITUI, UITIOCTPUPOBAHHBIX BHJIE0- U
ayuodparMeHTaMu.
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Otrbupasi comep:KaHue 3aHsSITHIl, ABTOPBHI Py-
KOBOJICTBOBAJIUCh TOCYJAPCTBEHHBIM 00pa30Ba-
TEJIbHBIM CTaHJIAPTOM, JIOTUKON [€JArOTmIeCcKO-
IO MPOIECCa, aKTyaJbHOCTHIO U IPAKTHYIECKO
3HAYMMOCTBIO PACCMATPUBAEMBIX ITPODJIEM.

4. | llome Our- | lanHoe yueOHO-METOIUIECKOE TIOCODHUE, COCTOsI-
BBl — YPOK | Illee M3 JIBYX YAaCTel, sIBJIAETCS PA3IEIOM KYyp-

ca “BBenenme B memarormteckyio mpodeccuio’,
B KOTOPOM PaCcCMATPUBAIOTCS BOIPOCHI A~
POTMYECKON TEXHUKH U METOIUYIECKUil UHCTPY-
MEHTapuil yduTesss TPUMEHUTEJbHO K CTpaTe-
TUIECKUM ¥ ONEPATHUBHO-TAKTUIECKUM IIEJISM
y1€0HO-BOCIUTATEIFHOTO IIPOIIECCA.

5. | ducraunu- | Pabora mMmeer mBoiiHOEe NpegHA3HAYEHUE: JIJI
OHHOE [IperoiaBaTeieil, OpUEHTUPYIONIUX CBOIO paboTy
obpa3zoBa- Ha obecmedyeHne MpodecCHOHATHLHOTO CTAHOBJIE-
Hue Hus OYIyIuX THIOTOPOB, U JJIsi CTYAEHTOB, 00y-

qarormuxcst B J1O.

6. | Yupasie- IIpemyraraemoe  y4ebHO-METOMMYIECKOE TIOCOOHE
HIUe me- | Mo Kypcy ‘“Yupasiienue o6pa30BaTENIbHBIMHU CH-
JTaroT - cremMamMu’ — I TIperojiaBaTesiell, OpUeHTUupy-
YECKUMU IOIIX CBOIO paboTy Ha obecriedenue npodeccu-
CUCTEMaMU | OHAJLHOI'O CTAHOBJIEHUsI OYAyIIUX yduTesei, u

JUIs CITyInaTes el KypCcoB MOBBINIEHUsT KBATHMU-
KAIUH.
Ilens mammoOTO Kypca:

— cchopMupoBaTh npejicTaBieHne 00 yrpasie-
HUU TeJANOTUIECKIUMU CUCTEMAaMU,

— IMOATOTOBUTH BBIMYCKHUKOB K YIIPABJIEHUIO
y1€0HO-BOCIUTATEIHHBIM IIPOIIECCOM,

— ¢chOpPMUPOBATH YMEHHUE BBIOJHITH METO-
JITIECKYIO0 pabOTy 10 COBEPIIEHCTBOBAHUIO CBO-
eit mpodeCcCHOHAILHOI JIesITEIBHOCTH U TIOBBIIIIE-
HUO KBaJU(PUKAIIN.
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Kaxknoe cemmnapckoe 3aHATHE COCTOUT U3 JIBYX
gacreil: TeopeTndeckoil (110 MaTeprasiaM JIEeKIuii
U COOTBETCTBYIOIIEH TUTEepaTyPHhI 110 U3y YaeMbIM
BOIIPOCaM) 1 IIpakTH4Ieckoii (orpaborka npodec-
CHOHAJIBHBIX YMEHUM I10 I1€/IarOI'NYeCKON TeXHU-
Ke, PeIlleHne [eJAarorndeckux 3ajad). [lpakru-
qecKue 3aHATUSA IIPOBOJIATCA C MCIOJIb30BaHUEM
ayJIno- U BUJEOCPEJICTB.

7. | OHUP VuebHO-MeToauUecKoe Iocodue “OpraHu3alys
HayIHO-UCCJIEIOBATEILCKON PAOOTHI’ MTOCBIIIE-
HO BOIIPOCAM METOJOJIOTUN T1e/IarOrIIECKOT0 UC-
CJIeJIOBAHUSI.

8. | Ilemaro- IIporpammuoe obecrnedenne st  TPOBEIECHUS
TUYIeCKOoe macrep-kiacca “Ilegarormwueckoe macTepcTBO”
Macrep- HOCHUT MHTEIDATUBHBIN XapaKTeP U COIEPIKUT:
CTBO — IICUXOJIOrO-TIeJATOTUIECKUE PEKOMEH AN

10 PEITIEHUTO MPOOJIEMHBIX CATYAIHIA;

— IeIaroruyecKue TIONbI U TPEHUHIH;

— PEKOMEHJAINU II0 HCIOJIB30BAHUIO COBpE-
MEHHBIX MH(DOPMAIMOHHBIX TEXHOJIOTHIA JIJIsI CO-
BEPIIIEHCTBOBAHUS TPOGECCUOHATIHLHOIO MacTep-
CTBA.

Hens mammoro xypca — chopmuposars y Oymy-
X y4UTeJIeH:

— YMEHHUsI 110 TEXHUKE I1€aroruydecKoro ooie-
HUST;

— YMEHWUs 110 PA3JUIHBIM TEXHUKAM BBIXOJA U3
KOH(IMKTHBIX CATYAIHIA;

— IPeJCTABJIEHNs O MIOIPOCTKOBON CyOKY/IbTY-
pe;

— yMeHUe BbIpabaThiBaTh CTPATErUI0 U TAKTHU-
Ky 1pu paboTe ¢ “TPyIHBIMEU’ MOIPOCTKAMHU.
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Bubanorpaduyeckuii Crimcok

1. Monaxos B.M. Texunonorndeckue OCHOBBI TIPOEKTHPOBAHUS 1 KOH-
CTpyHupoBaHus yaeOHoro mporiecca. Bosrorpas, 1995. 152 c.

TexmHosorusi NpoeKTHUpoBaHus Kypca “Ajsrebpa u Teopus
ynceyr’ g conemuagabHoctn 01.05.03 “Maremarumdyeckoe
MOeJIMPOBAHNE Y AJMUHUCTPUPOBAHUE WNHQMOPMAIIMOHHBIX
cucrem’’

E.B. Baxycosa

B coobrmennn paccMaTpuBaeTcss METOMMIECKAs UJIesl COBEPIIEHCTBOBA~
HIST MATEMATHIECKO COCTABJISIONIEH TPOMEeCCHOHAIBHON MOArOTOBKI
CTYJIEHTOB YHUBEPCUTETOB (Ha mpuMepe Kypca “Ajrebpa u Teopust Iu-
cen”), HEOOXOIMMBIMU YCIOBHAME DEATH3AIN KOTOPOH CTaJIH:

— CO3JIaHuEe MOCJEJI0BATEILHOCTU Mojeseit (TeopeTquCKoﬁ n WH-
CTPYMEHTAJIbHOM) IPOEKTUPOBAHUs COAep:KaHusa Kypca “Ajrebpa u
Teopusi Ynucer’ C UCIOJIb30BAHMEM IEJAarOTMYeCKUX U MH(MOPMAaIMOH-
HBIX TE€XHOJIOTUIA;

— UCIIOJIb30BAHNE B KAYECTBE MEJArOrnYIeCcKO TEXHOJIOTUH IIPO-
eKTUPOBaHUsl COJIepKanmsi Kypca rexuosorun B.M. Monaxosa [1];

— WCIIOJIb30BaHUE B KadecTBe MH(OPMAIIMOHHOI TEXHOJIOTUU
asieKTpoHHOM sumukToneun “Jlunean” B.B. BoeBoauma;

— IpeJICTaBJIEHNE MTPOEKTa COJAEPXKAHNS KypCa B BUJIE MOJEPHU3U-
POBaHHOI y4eOHOI IPOrpaMMBbl ¢ COOTBETCTBYIOIIUM METOIUIECKIM
obecrieuenneM (CUCTEMa TEXHOJIOIUIECKUX KapT);

— IPU HECOOTBETCTBUU IPOEKTA COAEPKAHUST KPUTEPUSIM OICHKHI
[IPOrPaMMBbI IIEPEXOJ] K MOBTOPHOMY ITUKJIY.

s peanmusarnuum 3Toi ujen ObLH pa3paboTaHbl TEOPETUIECKasT U
WHCTPYMEHTAJIbHAS MOJEJN IPOEKTUPOBAHUS CO/IEPIKAHUS MATEMAaTH-
9eCKUX KYPCOB JIJIsl TPUKJIAHBIX CIIENUAIbHOCTEH yHuBepcuTeToB. Oc-

HOBY TEOPETUYECKON MOJIEJIU COCTABUJIN:
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— ananu3 ['OC nmo paccMaTpuBaeMoil ClIeUAJIbLHOCTH;

— aHaJIM3 COMIEPXKAHUS TPAJAUIMOHHBIX KypcoB “AJirebpa u Teopus
qucesl’ U UX JIOTUIeCKUX CTPYKTYD;

— (bopMEpOBaHUE TOHATUNHOIO Te3aypyca Kypca.

OcHOBY MHCTPYMEHTAIBHOM MOJIEJIU COCTABIIIA CJIELyIOIIAsT O
CJI6/TOBATEIbHOCTh TEXHOJOTHIECKUX MTPOTIEYP:

— KOHKPETHU3AINs [eJieil 00ydeHusi B BUE CUCTEMbI MUKPOIIEJIei 1Mo
BCEM yYeOHBIM TEMAaM;

— [OCTPOEHUE CUCTEMBI JTUATHOCTUK JIJIsI KAXKIOW MUKPOIIEJIN;

— YCTaHOBJIEHHE HOPMBI JIO3UPOBAHUS CAMOCTOSTELHON pabOThI
CTY/IEHTOB;

— [TOCTPOEHNUE JIOTHIECKON CTPYKTYPBI IIOHSATHITHOTO aIapaTta, yaeo-
HBIX TEM;

— ONTUMU3AIMS CTPYKTYPBI MOHSITURHOTO AIMIAPATA, IPU TOMOIII
3JIEKTPOHHON SHITUKJIONEUH;

— MIPOEKTUPOBAHUE TEXHOJIOIMIECKUX KapPT.

COBOKYITHOCTh TEOPETUIECKON W MHCTPYMEHTAJbHON MOoeseir 00-
pa3yIoT MPOIELYPHYIO CXEMY, C ITIOMOIIBI0 KOTOPOil MOXKHO ITPOBOIUTH
[IPOEKTUPOBaHUE CojlepKanus Kypca “Ajrebpa u Teopusi yucesr’” B CO-
orserctBun ¢ 'OCoM, B pe3ysibraTe KOTOPOTO MOJIYIaeM:

— Te3aypyc Kypca, MOHATUs. KOTOPOTO 1ud(depeHITnpPOBaHBI 110 TPEM
YPOBHSIM: 3HAHUEBBII, OIEPAIIMOHHBIN U ITPUKJIAIHOM;

— cozep:kaHne Kypca “Ajirebpa u Teopust dncesr’, 3apUKCUPOBAHHOE
B IIpOrpaMMe Kypca U ee METOJIMIECKOM ODECIIeYeHNN;

— JIOTAYecKasi CTPYKTYpa MOJIEPHU3UPOBAHHON yIeOHO! Mporpam-
MBI KypCa, 9KCIIEPTHO IMPOBEPEHHAsI C ITOMOIBIO JIEKTPOHHON SHIIUK-
sonenuu “Jlumneas”,

— MeToaudecKoe obecredeHre mporpaMMbl Kypca B hopMe ariiaca
TEXHOJIOTUYECKUX KaPT 10 BCEM y4eOHBIM TEMaM C KOMMEHTAPUSIMU.

Hwuke mpejictaBiiena TeopeTnieckast 1 HHCTPYMEHTAIbHAS MOJIEIIN

IIPOEKTUPOBOYHON EeATETHHOCTH.
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TeOpeTI/I'-IeCKaﬂ MoaeJIb

I. Apanuz T'OCa no cuenmanbaoctu 01.05.03 “Maremarnge-
cKoe obecIievYeHre u aIMIHICTPUPOBaHNe NHMOPMAIMOHHBIX CH-
creM” W BBISIBJIEHUE POJIM U MeCTa Kypca Jijisi CTaHOBJIEHUsT OYy-
JIYIIErO CIIENUAJIICTA,

1) noustue, dyukiuu u crpykrypa [OC;

2) KOHKpeTHu3alus cojepzKanus [0CynapcTrBeHHOro 06pa3oBa-
TeJILHOTO cTaHgapTa 1o creruajabHoctu 01.05.03

3) amasm3 obmux cBelieHuil O juciunrHe “Asrebpa U Teo-
pust ducer’ B NMPUMEPHOM y4eOHOM IIJIaHE 110 CIIEeIUabHOCTU
01.05.03

4) ananu3z posin Kypca “Asrebpa u Teopus duces’ IS CIEIH-
agpaOCTH 01.05.03

II. Amasnms comep>kaHusT TPaJIUIUOHHBIX KypcoB “Ajrebpa u
Teopusl 4Kce)l U JIOTUIECKUX CTPYKTYP TE€M 3TUX KYPCOB:

1) npejcraB/ieHre U aHAIUS JIOTUYECKUX CTPYKTYD TeM BhIOpAH-
HBIX IIPOr'PAMM;

2) BbIJIEJIEHUE TOJILKO AJIIreOpandecKux TeM;

3) KOHCTPYUPOBAHUE OCPEIHEHHOI JIOTUIEeCKON CTPYKTYPBI TeM
Kypca;

III. PopmMupoBaHMEe NOHSITUITHOTO Te3aypyca yueOHOro
Kypca “Ayrebpa u Teopust ducer’.

IV. ITocTpoeHue JIOrUYECKOii CTPYKTYPBI YIE€OHBIX TEM
Kypca.

1) ronosiHEHNE OCPEIHEHHOIO BADUAHTA JIOTUIECKOI CTPYKTY Db
Tem Kypca remamu u3 'OC s crieruasibroctr 01.05.03

2) ¢opmupOBaHUE OKOHYATEIHHOIO BapUAHTA JIOTHYECKOM
CTPYKTYPBI T€M Kypca;

V. IlocTpoeHue KpaTKOro COAEP>KAHUS yIOHBIX TEM Kyp-
ca.

1) paspaboTKa OCpeHEHHOTO BAPUAHTA KPATKOTO COEPIKAHMUSI
YUIeOHBIX TeM;

2) dbopMupoBaHEe OKOHYATEIHHONO BAPUAHTA KPATKOTO COIED-
KAHUSA yIeOHBIX TEM.
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VI. Tlocrpoenme cucrembr Mukpoieaeit Bl,
B2,...Bn mo Bcem y4uebHBIM TemMaM Kypca.

VII. IMoctpoenme cucrembl aumarHoctukm JI1,
J2,..., In i KaxK a0 MAKPOTIEIH.

VIII. BeiGop go3umpoBaHus JOMAIITHUX 3aJaHUIM,
T.e. 00bEMA U COJIEPYKAHUS CAMOCTOSITE/IBHOMN eI Te b=
HOCTH JIJIsI TIOJITOTOBKH K JUATHOCTHKAM.

IX. PazpaboTka JOTMYECKOM CTPYKTYPBbI MOIEIN
y4Ie0HOTO TIPOTIecca B TPAHUIAX YI€OHOW TE€MBI, T/Ie TI0
mukporieasm Bl, B2,..., Bn npoucxoaut masabHeiinmas
KOHKpeTu3aiusi pabovero moJis.

X. OnTumMusanusi CTPYKTYPbI HOHATHITHOTO AIllIapa-
Ta B paMKaxX y49eOHOH TeMBI C UCIOJHb30BAHUEM 3JIEK-
TPOHHOMN SHIMKIoeann “‘JIumeast”.

XI. ITpoekTupoBanme TK.

I/IHCprMeHTaJ'IbHaH MOIeJ1b

XII. AnasmmTudyeckasi pabora ¢ pe3ybTaraMiu JUArHOCTHK.
XIII. Co3paHue MOEPHU3UPOBAHHOM MPOrpPaMMbI KypCa.
XIV. DKcrnepTr3a OPOrpaMMBbI 0 8 KPUTEPUSIM.

[IpoekTupoBanue Kypca “Asrebpa u Teopus duces’ COIIACHO MPO-
e lypaM TeOPEeTUIeCKON MOJIEeN HAUMHAETCS CPABHUTE/IBHBIM aHAJIM-
30M y4eOHBIX MPOTPpaMM IO ajredpe Jjisi CMEXKHBIX CIEeIUabHOCTEN.
[Mouaruitnbrit Te3aypyc Kypca hopMupyer pabotee moje TPOeKTHPO-
BaHUs cozep:kaHus Kypca “Ajrebpa u Teopus yucesr’.

[Tocste peanu3aruy mepexo MM K OIITUMUABAINN JIOTUIECKON CTPYK-
TYpbl Y4e€OHOI'O IIpOIecca, KOTOpasi MPOBOAUTCS B I'DAHUIAX yUeb-
HBIX T€M Ha YpPOBHE aJreOpanvecKuxX MOHSITHi. BBIMACHIBAIOTCS aJl-
rebpanyeckue nouarus TeMbl Al, A2,... . A22. Mapmpyrsr dpopMupo-
BaHUS MOHATHIT (DUKCUPYIOTCSI C MOMOIBIO OPUEHTUPOBAHHBIX OTPE3-
KOB. B anexkTponnoit suukroneann “JInHeas’ HAXOIUTCS aHAJIOTHAY-
HBII (DparMeHT, rje MpeJCTaBjIeHbl 3a/1efiCTBOBaHHbIE B PACCMaTpPUBa-
eMoil Teme ajiredpanvdecKue MOHSATHUsI, CBSI3aHHbIE OPUEHTHPOBAHHBIMUI
orpeskamu. Vcnosb3ys Jloruky HanboJiee 1eecoodpa3Horo gopmMupo-
BaHUs OCHOBHBIX TIOHATHUI U COOTBETCTBYIOIILYIO MOHATUAHYIO 00JIaCTh
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JIEKTPOHHON SHIMKIone uu “JInHeasr”, mojiyqaeM HOBYIO MOCJIEIOBaA-
TeJIbHOCTh MOoHsATHUH 1o yuebuoit Teme Cl, C2, ...,C15. IMapastenn-
HO TIPEJJIarafoTCs BO3MOXKHbBIE JIOTHIECKUE MaPIIPYThl (POPMUPOBAHU ST
HOHATHIA.

PesynbraTom peanusarui WHCTPYMEHTATIBHON MOJIEIN TPOEKTHPO-
BaHUsA COJIePzKaHUA yqe6HbIX TeM KypcCa dABJIAETCHA TEeXHOJIOTTIEeCKU
y9IeOHHK Kypca B BHJIE ATJIaCa TEXHOJOTUIECKAX KapT IO BCEM y4eO-
HBIM TeMaM Kypca.

Ha zaxsmounresbHOM 3Tale MPOEKTHPOBAHUS COMNEPIKAHUS Kyp-
ca “Anrebpa u Teopus dncesr’ paspabaTbIBAETC MOJIEPHU3UPOBAHHAS
porpaMmMa Kypca, KOTopas BKJIIOYaeT IMOSCHUTEIbHYIO 3aIUCKY, Tab-
JINIIBI pacIpejesieHns] yIeOHbIX 9acoB 10 TeMaM ¥ BHJaM 3aHSITUH B
CceMecTpax, CoJeprKaHue JIEKIIMOHHBIX U MPAKTUIECKUX 3aHSITUN, CIIU-
COK PEKOMEHJIYeMOil JTuTepaTyphl 1o Kypey “Asrebpa u Teopust ancesr’.

OcHOBHOIT 3a/1a4€il T1eJATOTHIECKOr0 SKCIEPUMEHTA OBLIO YCTAHOB-
JIeHU€e IPUHITUINAAIBHON IPUTOIHOCTH MOJIEPHU3UPOBAHHON IIPOIPaM-
MBI Kypca “Ajirebpa n Teopust YHCEST’ U €€ METOINYIECKOr0 COIPOBOXK-
JICHUSI — ATJIaca TEXHOJIOIMIECKUX KapT.

st aToro ObLiIa IPOBeIeHa IKCIEPTU3a ATIACA TEXHOIOIHIECKUX
KapT 1o 8 mapaMerpaM Ha OCHOBE PE3yJIbTATOB JUATHOCTHK:

1) coBuasenue ducia MUKDOLEJell B IIPOEKTE U B PEAIbHOM y4el-
HOM IIPOIIECCE;

2) aJIeKBATHOCTb COJEPXKAHUS MHUKPOILEJU COJEPIKAHWIO JUATHO-
CTUKU;

3) J0CTATOYHOCTL YUCJIA BBIAEJECHHBIX 3aHATHHA HA JIOCTUKEHUE
MUKDOIIEIH;

4) rapaHTHPOBAHHOCTL 00BEMA U CJIOKHOCTH 0JIOKA JI03UPOBAHUSI
JJId YCIIEHTHOI'O ITPOXOXKJ/IeHU A JTUal'HOCTUKH. BbIHB.HeHHBIe 3aKOHOMED-
HOCTH MEXKJLy JIO3UPOBAHNEM U PE3Y/IbTATAMU JUATHOCTUKY IMITMPUIe-
CKF yCTAHABJIMBAIOT Takue HOpMbL: 90-95% CTyIEeHTOB JOMKHBI BBITIOJ-
HUTH JUATHOCTHKY Ha “crangapt’, 80%-85% cTynenToB — Ha “xopomo”
u “orsimano”’, 65% — na “orimyno”;

5) cpaBHEHUE IIEPBOHAYAILHON JIOMMYECKONH CTPYKTYPBI COIEpKa-
HUs y4IeOHOro Iporecca: Ha YPOBHE IPOEKTa, [1OCJEe ONTUMU3AINE U
Ha yPOBHE M3MEHEHHO! JIOTUYECKON CTPYKTYPBI, OCIe KOPPEKINY Ha
6aze 3IEKTPOHHON SHIUKJIONEINNA U MOCTe AHAJN3a CAMOTO IIPEToIa-
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BaTeJIs;

6) xapakTep u 00116 YUCII0 JOIMYIIEHHBIX OMUOOK B JUAIHOCTUKAX.
Ecnu nipu cpaBHEHUEN KOJMYECTBA CTY/IEHTOB, BBIMOJHUBIINX Pa3JIAU-
HbIe JMATHOCTUKM Ha OJHY M TY YK€ OIEHKY, KoJiebaHue moKasaTesei
cocrapnser 10-15%, TO Bce HOPMAJBHO, €CJIM OOJIBIIE, TO TAKas CH-
Tyallud CBUACTEJIbCTBYET O HAJUYIUU 3aBbIINICHHbLIX WJIA 3aHU2KEHHbIX
JIMArHOCTHK, TO €CTh HeOOXO/MMa HOPpMaJIu3allisl TUArHOCTHK;

7) BLIMUCJISIEMOCTD YUCJIEHHON XaPAKTEPUCTUKN JIOTMIECKON CTPYK-
TYPBI cofiepKanns ydeOHOro mporecca. [IpaBmibHOCTE 1 00OCHOBAH-
HOCTh IPOBEJIEHHON HAMHU MPOEKTUPOBOYHON JI€SATEJIHHOCTH MO0 KOH-
CTPYHMPOBAHUIO yIeOHOTO POIECCa MHTEIPATUBHO MOYKeT OBITH OIeHe-
Ha C IIOMOIIBIO BCEX YeThIPEX IapaMeTPOB TEXHOJOTMYECKON KapThl.
Biiok 1esreobpazoBanus jaer HaMm umciao Mukporneseit. Cojeprkanue
JIMATHOCTUKU 3aJIa€T YPOBEHb CJIOXKHOCTU U TEPBOE MPUOJIUKEHUE K
YUCITY 3aHSTHU, TOCTATOYHBIX JIJIs TOCTUXKeHnsT MUK portiesieii. Koppek-
[Usi — 9TO MOKa3aTeb (PaKTUIECKOrO Mearormiaeckoro Opaka mpero-
JlaBaTessl; MHOIO OIMUOOK CBHJIETEJBLCTBYET O HEJOCTATOYHOHN cdop-
MUPOBAHHOCTH 3HaHWI U ymeHuil. BeiBoa: min yBejimueHue y4eOGHOTO
BPEMEHU, WA PAIUKAJBHBII IEPECMOTP IIPOEKTA;

8) xapakrep B3aUMOCBs3U OJIOKA IIEJIENOJIAraHUs U KOPPEKIIUU.
Yucmo, comepxKkamme, XapakTep IOMYCKAEMBIX OIMUOOK Tal0T WHQOP-
MAIMIO JIjIsT M3MeHeHusT (DOPMYJIUPOBKU WJIA CJIOKHOCTU CAMON MUK-
porieJin.

B skcnepumMenTe IposiBUIINCH MOHUTOPUHIOBBIE BO3MOYKHOCTH TEX-
HOJIOTWYECKO JMArHOCTUKU, OYEBHIHASA CTPATU(MUINPOBAHHOCTD KO-
TOPOIt JIaJia JOCTATOYHO OOBHEKTUBHYIO XapAKTEPUCTUKY PE3YIbTATOB
00yuenus (yCIIeXOB CTYIEHTOB).

[Iporeryprast cxema IPOEKTUPOBAHKST MATEMATHIECKOTO Kypca “AJr-
rebpa u Teopusi Umce)l JOCTATOYHO YHUBEpPCAJbHA U MOXKET HalTh
[IpUMEHEHUe TIPU CO3IAHUU IPYTUX MATEMATHIECKUX KYPCOB, & TAKKE
KypCOB 10 nHGOPMATHKE U T.JI.

Bubsuorpaduydeckuii crimcoxk

1. Monaxos B.M. Texnomoruieckne OCHOBBI ITPOEKTUPOBAHUS W KOH-
CTPpYHUpOBaHUs yueOHOTo mporiecca. Boarorpas, 1995. 152 c.
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IloaroroBka yuuTesss MaTeMaTUKN K oOydeHUIo gereil c
0co0bIMHU 06pa30BaTEJIBHBIMYA HOTPEOHOCTAMU

HU.K. Kondayposa

B nacrositiiee Bpemst B 00pa30BaTe/IbHBIX yUpexkK ieHnsix Poccun mpouc-
XOJIUT CTAHOBJIEHNE CUCTEMbI KOPPEKITMOHHO-PA3BUBAIOIIEr0 00y IeHUsT
JHeTell, NCHBITHIBAIONINX TPYIHOCTA B OCBOSHUH y4IeOHBIX IIPOTPAMM, B
aJIANTAIN K IIIKOJIE U COITHAJILHOMY OKDPY2KEHUIO.

ITo manubiM MO P® cpemu sereii, nmocrymnatonmux B 2002 romy B
nepBblil Kaace, cebiime 60% OTHOCATCA K KATErOPUH PUCKA IMKOJIBHOI,
COMATHUIECKO 1 MenXopu3nIecKoii mezamantamun. 13 aux okosno 35%
COCTABJISIIOT T€, Yy KOTO eIle B MJIJIIIUX IPYIIIax JIeTCKOTO CaJia ObLII
0OHAPYKEHBI OYEBUIHBIE PACCTPONCTBA HEPBHO-IICUXMIECKON ChepHhI.

Yucso yvamuxces Ha4aJIbHON IKOJIBI, He CIIPABJISIIONIUXCS ¢ Tpebo-
BaHUSIMU CTaHJIAPTHON IKOJIBHOW IIPOrpaMMbl, 3a mociaeauaue 20 jer
BO3pocso B 2-2,5 paza, gocturnys 30% u Gosee. Ilo maHHbIM Meu-
[UHCKOI crarucTuky, 3a 10 jleT 00yuenuns B mKoJe (C mepBoro Kjacca
[0 JIEBATHIH) KOJUYECTBO 3JI0POBLIX MIKOJHHUKOB COKPATUIOCH B 4—
5 pas, cocrapigas jumb 10-15% ot obmero uuncia yyenukos. Craboe
3/10POBbe JNOMKOJBLHUKOB (B 2003 T. 3110pOBBIMU OBLIN TPU3HAHBI JIUIIH
10,6% mereii) craHOBUTCS OZHOM M3 IPUYUH TPYIHOCTEH UX aJalTalun
K IIKOJIBHBIM Harpyskam. Halpsi2KeHHBI DPeXKUM IIKOJIBHOM KU3HU
MPUBOJUT K PE3KOMY YXY/IIECHUIO COMATUIECKOTO U IICHXOHEBPOJIOTH-
9EeCKOTO 37I0POBbsT OCJIA0IEHHOTO pebeHKa.

IIpobGtemoit oka3aHusT TTOMOIIHN JETSAM C OCOOBIMU 0OPA30BATETHHBI-
MU TIOTPEOHOCTSIMU II€JIArOTH 3aHUMAIOTCsI MHOIUE JIECSITUJIETUSI, Ol-
HaKO CErojHsl IPOOJIEMbI KOJIOTHH JIETCTBA O0bsIBIEHBI TJIOOAJIBHBIMUI
pobJreMaMu COBPEMEHHOCTH.

K kareropun mereit ¢ 0cOObIMU TTOTPEOHOCTSIMU B OOYIEHUU OTHO-
CATCA JIeTH, Ubsl COlMasbHAasl, pusmyeckas NI IMOIMOHAJBLHAS HC-
KJIIOUNATEJIbHOCTh TPeOyeT CIIeNUAIBLHONO OOpaIleHusl WK YCIIyT, 103~
BOJISIFOIIIUX UM Pa3BUTh CBOI moTeHImas. VcKiounTebHOCTD — Tep-
MWH, IPUMEHSIEMBbIil 1715 0003HAYEHUsT 3aMETHOT'O OTKJIOHEHUS OT CPE/JI-
HUAX TIOKa3aTesiell ¢ TOYKM 3PEeHns (DU3UIECKOTO, MWHTEJLUIEKTYAJIBHO-
r'0 WJIX 3MOIMOHATIBLHOTO MMOBEJICHNUs, CIIOCOOHOCTE MJIN HABBIKOB. DTO
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JIBOMCTBEHHOE IIOHSITHE, [IOCKOJIBKY OHO MOYKET YKa3blBaTh KaK Ha 3a-
MEeTHOE MPEBOCXOJICTBO, TaK W Ha 3HAYMMbIE HEJOCTATKU.

B pamkax mannoi#l craThbu Hac OyJyT UHTEPECOBATL JIETH, UCIbI-
TBIBAIOIINE B CUJTy PA3JMIHBIX OUOJIOTUIECKUX U COIUATBHBIX TIPUIUH
CTOWKHUE 3aTPY/HEHUsI B YCBOGHUU 0OpA30BATEILHBIX MPOIPAMM MPHU
OTCYTCTBHUH I'Py0O BhIPAsKEHHBIX HAPYIIEHUI MHTEJIJIEKTa, OTKJIOHEHU
B Pa3BUTHUU CJIyXa, pedd, JBUraTebHON cepbl. [liist onpegesiennst Ka-
TEropuu TaKUX JIeTel UCIOJIb3YIOTCs TOHSITHS: JEeTU PUCKA ITKOJIbHON
nesaganranuu (.. Kymapuna), metu ¢ TPYJHOCTAMA B 00ydeHUH,
00ycI0BIeHHBIMY 3a/1ep2KKoii ncuxuyeckoro passurust (K.C. Jlebenun-
ckas1, C.I. ITlesuenko), neycnepatonme geru (M.I1. Tloxgacerit) u ap.

[Tousitue “meru pucka’ B HOPMATHUBHO-METOIWYECKON JTOKYMeHTa~
uw, 1o onpeaesaeanto [.@. KymapuHoii, BBINISIUT KaK “IeTH, KOTOphIe
HEe 0OHAPYKUBAIOT KJIACCHIECKUX (hOPM AHOMAJIUY PA3BUTHS, UMEIOT B
CUJLy PA3JINIHBIX MPUIUH OHOJIOTHIECKOrO MJIH COIUAJILHOTO CBOMCTBA
€ro napruajibHble HEJOCTATKU, 00YCIABINBAIOIINE TPYIHOCTA 00y Ie-
HUSI W BOCIIUTAHHUSI B OOBIYHBIX YCJOBHUSIX W IIPOBOIUPYIOIIME IIOBbI-
MIEHHBI PUCK MIKOJBHON Je3amanTtainun’ . OCHOBHBIM KPUTEPUEM JIJIsi
OTHeCeHUsT pebeHKa K “TpyIie PUCKA’ CUYUTAETCS HEIOCTATOYHAS T[O-
TOBHOCTH €r0 K HadaJly mKoJbHOro oOydenns. [.D. Kymapuna maer
[IeIArOTUIECKY 0 THIIOJIOTUIO JeTeil pUcKa (aKaJeMUIeCcKuil, Coluallb-
HI)II‘/’I7 PUCK IO COCTOAHUIO SJI‘OpOBbH) n )IeTefI C KOMIIJIEKCHBIMU IIPO-
GiemMaMu.

B cneruanbHOl ICHX0JI0THN U KOPPEKITMOHHOM TIearoruke BbIIe-
JIEHA KaK CaMOCTOSITeJIbHAsT TUIOJOMHIecKasl TPYIIa “JIeTH ¢ TPY/IHO-
cTiMH B OOydeHUH, O0YCIOBIEHHBIMU 33JIEPXKKOI TICUXUIECKOTO Pas3-
BUTUS .

Bazepxkka nenxuueckoro passutust (3IIP) — aro Hapyiienne Hop-
MaJIbHOT'O TEMIIa, IICUXUIECKOI0 PA3BUTHA, B PE3YJIbTATE 9ero peOeHOK,
JIOCTUTTIHAH TKOJIBHOT'O BO3PACTA, MPOJIOJIZKAET OCTABATHCS B KPYTY JI0-
MIKOJIbHBIX UTPOBBIX uHTEpecoB. [Ipu 31IP jeTu He MOryT BKIIOUATHCS
B IIKOJIBHYIO JIESIT€TbHOCTD, BOCIPUHSITE MIKOJIBHBIE 33 /IAHUST U BBITIOJI-
HsTh uxX. OHU BeIyT cebsi B KJlacce Tak Ke, KaK B 0OCTAHOBKE UI'DBI B
rpyIIe JIeTCKOro CaJia WA B CEMbE.

Hereit ¢ Bpemennoit 3[IP Hepenko ommbOYHO CUUTAIOT yMCTBEH-
HO orcrasibiMu. OTIManst ITUX JABYX TPYIII JeTell OMpeIesIsiioTCs JBY-
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Msi ocobennocTsimu. ¥ jiereit ¢ 3IIP TpyaHOCTH B OBJIaJIEHHE CYETOM
COYETAIOTCS ¢ OTHOCUTEJBHO XOPOIINO Pa3BUTON PedYblo, 3HAUUTEIHLHO
6oJtee BBICOKO# CIIOCOOHOCTHIO K 3AIIOMUHAHUIO CTUXOB, CKA30K U C 00-
Jiee BBICOKAM YDPOBHEM PA3BUTHUS IO3HABATEJHHON JleaTebHOCTH. Ta-
KO€e COYeTaHue JJisi yMCTBEHHO OTCTAJIBIX JleTell HexapakTepHo. [letun
¢ Bpemennoit 3IIP Bcerma crmocoOHBI UCHOTB30BATH OKA3AHHYIO UM B
rporecce paboTHI IOMOIIb, YCBAUBATH IIPUHIUII PEIEHUs 3aIaHus U
[IEPEHOCUTH ITOT IIPUHIIAI HA BBIIOJHEHUE JIPYTUX CXOIHBIX 33 IaHU.
DTO TOKA3BIBAET, YTO OHU ODJIAIAIOT IOJHOIEHHBIMU BO3MOXKHOCTSI-
MO JIAJIbHEHIIEero pa3BUTHS, TO €CTh OYIyT CIOCOOHBI BIIOCJIEICTBHHI
BBIIIOJTHUTH CaMOCTOSITEJIBHO TO, YTO B JIAHHBII MOMEHT B YCJIOBUSIX
CIEIUAJBHOIO O0YYeHUsI MOT'YT BBIIIOJIHUTD C IIOMOIIBIO [1€/1arora.

Cy1irecTByeT HECKOJIBKO Pa3HbBIX IMOJIXO0B K OOyUYEHUIO JeTeil, mc-
MBITHIBAIONIAX TPYIHOCTH B TPAIUIIMOHHBIX YCJIOBUIX 00IIe00pa3oBa-
TeIbHON IKOJbI. Hambosbiee pasButme B cucTeMe 00pa30BAHUS II0-
JIyYIHJIA KJIACCHI BhIpaBHUBaHUs it yaariuxcst ¢ 3[IP u xkracesr kom-
IIEHCUPYIOIIEro 00y YeHUs.

[esib opranu3ammm TaKUX KJIACCOB — CO3IAHUE JIJIsl HEYCIIEBAKOIINX
neTeil aJeKBATHBIX MX OCOOEHHOCTSIM YCJIOBWIl BOCIUTAHUS U OOyde-
HUsI, KOTOPBIE MMO3BOJIAIOT IIPEIyIPEIUTh Ae3aJANTAINI0 B 00pa3oBa-
TebHOM yupeskienuu. [Ipuem mereit B Takue KI1acChl OCYIIECTBIIAETCS
II0 3aKJIIOYEHUIO IICI/IXOJTOFO—MeJII/IKO—Heﬂ‘aFOFI/ILIeCKOfI KOMUCCHUU C CO-
IJIaCUsl POJINTe el WM 3aKOHHBIX IIpejicTaBuTe el peberka. Hapsiy ¢
KJaccaMu BuIpaBHUBaHHA ¢ 1994 I. B 0011e06pa30BaTeIbHBIX IIKOJIAX
JIefiCTBYIOT KJIACCHI KOPPEKIMOHHO-pa3BuBaoiiero obydenus (KPO).
Kpowe nereit ¢ 3ITP B kitaccax KPO oby4arorcest ietu ¢ BBICOKOI cTerre-
HBIO I1€/IaTOIMYECKOi 3aIyIIIEHHOCTH, OTKA3BIBAIONINECH IOCEINATh 00-
eobpa3oBaTe/ibHbIe yUPEXKIEHNSs, JIeTH U3 ceMeil OEeXKEeHIIEB, BhIHY K-
JIEHHBIX II€PECEJIEHIIEB, a TaKKe IOCTPaJABIINe OT CTUXUIHBIX Oe-
CTBUil, TEXHOT€HHBIX KATACTPOD.

OjHuM 13 BayKHeHux ycaoBuit 3 eKTUBHOCTH mporiecca o0y de-
HUS MaTEMATHUKE sIBJISETCS IIPEIYIIPEKIEHNE U IIPEOJIOJIEHIE TeX TPY/I-
HOCTeli, KOTOPbIE UCIIBITHIBAIOT TaKWe IIKOJbHUKY B ydebe.

Maremaruka Kak y4eOHBINH IpeaMeT TpedyeT oT peOeHKa HAJIMIusT
OTIPEIEJIEHHBIX CIIOCOOHOCTEH:

— YMEHUEe aHAJIM3UPOBATH U 0DODIIATH MATEPHUAJT;
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— YMEHUE MBICJIUTh OTBJIEYEHHO, A0CTPAKTHBIMU KATEIOPUSIMU;

— ruOKOCTH MBIIIJIEHUST;

— HaJU4ue CrernuduIeckol MaTeMaTHIECKON TaMSITH.

Nmenno stu crocobHocTH, HEOOXOIUMBIE JJIsI YCIIEITHOTO OBJIAIE-
HUAS MaTEMAaTUYEeCKUMU 3HAHUSME, Y 0D03HAYEHHON KATEropuu JeTeit
Pa3BUTHI YPE3BBIYANHO CJ1abo0.

Jljist Toro, 9Tobbl KOPPEKIMOHHO-PA3BUBAOIIAs PaboOTa C IeThMU,
WCIIBITHIBAIOIIUMEI TPYJIHOCTH B YCBOGHUU MATEMATHKH, ObLIA yCIel-
HOI1, HEOOXOIMMO CTPOUTDH €€ B COOTBETCTBUU CO CJIEIYIOMIUMH OCHOB-
HBIMU TTOJIO2KEHUSIMU:

— BOCIIOJIHEHUE ITPOOEJIOB MaTEMATUIECKOTO PA3BUTHUS JeTeil IIyTeM
oboTralleHnsi IyBCTBEHHOTO OIBITA, OPraHU3AIMH [TPEIMETHO-IIPAKTH-
YeCKOI 1edTe/IbHOCTH;

— IPOIEIEBTUYECKUIT XapaKTep 00yIeHUs: TOI00D 3aIaHuil, TI0Jr0-
TABJIMBAIOIIUX YIAIIUXCS K BOCIPHUATUIO HOBBIX U TPYIHBIX TEM;

— muddepeHITMPOBAHHBIN TTOIX0/T K JIETSAM C YIeTOM C(hOPMUPOBAH-
HOCTHU 3HaHUI, YMEHMUIi, HABBIKOB, OCYIIECTBJISIEMbI [IPU BbIJIEJI€HUN
CJIEYIOIINX TAIIOB PAOOTHI: BBIMIOJTHEHNE JEHCTBUII B MaTepUajn30-
BaHHO (bopMe, B peIeBOM ILIaHe 03 HAIJISTHON OMOPHI, B yMCTBEHHOM
ILTaHe;

— ¢dopMupoBaHUE ONepanu OOPATUMOCTH U CBSI3AHHON ¢ Helt Tub-
KOCTHU MbINIJICHU I,

— pa3BUTHE ODIIENHTE/JIEKTYAJIbHBIX YMEHUI U HABBIKOB, AKTHBU-
3aIysl TO3HABATE/BHON JIeSITe/IbHOCTY, PA3BUTHE 3PUTEIHHOIO U CJIy-
XOBOT'O BOCHIPUATHS, (DOPMUPOBAHIE MBICUTEIbHBIX OIIEPAIIHIL;

— aKTUBU3AINs PEYN JIeTell B €IUHCTBE C UX MBIILJIEHUEM;

— BBIpAOOTKA TOJIOXKUTENHHON yueOHONW MoTuBaIuu, (popMUpoBa-
HIE MHTEPEeCa K MPEJIMETY;

— (opMHUpOBaHUE HABLIKOB yJIeOHOU JeSTeTbHOCTH, Pa3BUTHE Ha-
BBIKOB CAMOKOHTPOJIS.

st Toro, 9TOOBI KaxKablil TPOOIEMHBIN PEOEHOK B IIpOIEcce 00y-
9eHrsl MaTeMaTHKe IOJyYUJ TOT BHJ U TOT OObeM IeJarornydecKoil
[IOMOIIY, B KOTOPOM OH HYXKJIaeTcsl, HeoOXO/UMa, ClIelraibHas Ol
FOTOBKA NEIArOTMYIECKUX KAJIPOB, BJIAJEIONINX KOMIIJIEKCHBIMU MEXK-
JUCIUAIIMHAPHBIMA 3HAHUSMHU O TPYIHOCTSIX, BOZHUKAIOIINX y JIeTeil
[10J1, BJIUSTHUEM HEOJIArONPUSITHBIX BHYTPEHHUX W BHEITHUX (DAKTOPOB
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Ha Pa3JINIHBIX 9TAllaX B3POCJIEHUsI, CIIOCOOHBIX C OIOPOIl Ha Iearoru-
9eCKUe METO/Ibl OCYIIEeCTBJISITh CBOEBPEMEHHYIO JUATHOCTHUKY, IPOdU-
JIAKTUKY ¥ KOPPEKIUIO UX PA3BUTH.

ITox cucremoit momroroBku yumress K pabore B kiaaccax KPO
HAMM TIOHUMAETCS YIOPSJOYEHHAsST COBOKYITHOCTb B3aUMOCBI3aHHBIX
KOMIIOHEHTOB 0Opa3oBaHus, 00JIaaonas CTPyKTYpOil, TexHosorneit
¥ yIpaBjIeHHEM, PeaJin3alis KOTOPhIX obecreunBaeT 3(HPpeKTUBHOCTH
y1eOHO-BOCIIUTATEILHOTO Tiporiecca. CTPYKTYPHBIH KOMIIOHEHT XapaK-
TEPU3YETCS TEJOCTHOCTHIO 3HAHUI O JIMYHOCTU IIKOJBHUKA C OCO-
ObIMI 00PaA30BATEHHBIMEA TTOTPEOHOCTSIME, O 331a9aX, METO/IaX, Op-
raHW3alid M COJIEPXKAHUN ODydeHUsl MaTeMaTHKe JeTeil ¢ ydeToM
WX TICUXOJIOTMYECKOrO PA3BUTHS U IOTEHIUAJBHBIX BO3MOXKHOCTEH.
TexmoJstornvecknit KOMIOHEHT OIpejesisieT 0TOop IpodeccrnoHaIbHO-
MeJJArOrMYeCKUX 3HAHUM, YMEHUHA M KAa4eCTB, CHHTE3UPYIONIUX BJISI-
HUE COMUATHLHO-9KOHOMUYECKHX, TICUXOJIOTO-TI€/IATOTUIECKUX U JIPYTUX
daKkTOpOB, 06ECIIEUNBAIONTNX HETPEPHIBHOE 00PA30BAHNE W COBEPIITEH-
CTBOBaHUe KBajmukauu y4urelisi, paboraromero B kiaccax KPO.
VupasjieHuecKuii KOMIIOHEHT IPEyCMATPUBAET KOMILJIEKC OPraHU3a-
[IMOHHO-METOIUIECKOr0 U JIMJIAKTUIECKOIO 0DECIeUeHusl MOJANOTOBKI
YUUTEJI MATEMaTUKH K paboTe B KJIaccaxX KOMIIEHCAITUH.

OueBUIHO, 9TO MPOIECC TAKOHM IMOJrOTOBKH CTYJIEHTOB MOXKET U
JIOJI2KEH OCYUIECTBJIATHCA B XOJ€ U3YyUYECHHd MUMU PA3JIUIHBIX JTUCIH-
IUIMH: TICUXOJIOTUHU, IEJArOTUKW, OCHOB CIEIMAJbHON IeIarorukd u
[ICUXOJIOTAX, TEOPUU U METOJMKM OOYUIEHUs] MATEeMATHKe, BO3PACTHON
AHATOMUU, (DU3MOJIOTMH U TUTHEHBI, & TAKXKEe PA3JIUIHBIX CIIEIKYPCOB
u criericeMuHapoB [1].

HenTpasbHBIM 3BEHOM TakKoi HOAroToBKH B (CapaToOBCKOM TOCY-
JIAPCTBEHHOM yHUBEDPCUTETE Ha MEXaHUKO-MATEMaTUIeCKOM (DaKyJib-
TeTe $BJISETCs TOJOBOI CIENKYPC MO BBIOOPY [Isi CTYIEHTOB 4-5
kypcoB (8-9 cemecrpnr). O6beMm cuenkypca — 74 uvaca. Hazsamme
— “KoppeKIroHHOo-pa3BuBaoiiee 00yJYeHne MaTeMaTuKe . Y Ka3aHHbIH
CIIETIKYPC COCTOUT n3 Tpex vacreil. [lepBast 4acTh — IICUXOJIOTO-11€1Ar0-
IUYECKHE ACIIEKThI KOPPEKIIMOHHO-Pa3BUBAIOIIEr0 O0OyUYEHUsI MaTeMa-
THKE, TJIe CTYJAEHThI 3HAKOMSITCSI C XapaKTEePUCTUKONW COCTOSIHUSI 3710-
POBbsI JIETCKOI'O HACEJIEHUsI Ha COBPEMEHHOM JTAalle PA3BUTHUSI UeJIOBE-
YeCKOI MUBUIN3AIIY, ¢ PA3HBIMU TOXOJAMU K KJIaCCU(MUKAIIH JIeTel
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¢ 0cOoObIMH TIOTpEeOHOCTAMU B 0OyueHuu, ¢ JUPDEPEeHITNPOBAHHBIMU
TUnaMu U (HOPMAME KOPPEKIMOHHO-PA3BUBAOIIEr0 00Pa30BATEIbHO-
T'0 TIPOIECCa, ¢ HOPMATUBHO-IOKYMEHTAJIBHBIM 00ECIIEY€HUEM CUCTEMBI
KOPPEKIIMOHHO-PA3BUBAIOIIEr0 00pa3oBaHus. Bropas gacTs crenkypca
PaCKpPBIBaET 0OIIKEe BOIIPOCHl KOPPEKIIMOHHO-PA3BUBAIOIIEr0 00y Ie€HUsT
MaTeMaTHuKe, B YaCTHOCTH, XapPaAKTEPU3YET METOIUYECKYI CHCTEMY
¥ I[eJIi KOPPEKIMOHHO-PA3BUBAIOIIEr0 OOYUYeHUs] MaTeMATHKe, CBSI3b
0o0yJeHUsT MaTeMaTHUKe C JIPYTMMHU YIeOHBIMEU IIPEIMETAMU, OCODEH-
HOCTHU yCBOEHUSI MATEMATHYECKNX 3HAHWI M YMEHUN YUIAIIAXCS KJIAC-
coB KPO, meTojib1 1 hOpMBI KOPPEKITHOHHO-PA3BUBAIONIETO 00y IeHNs.
Tperbst yacTh crHenKypca MIOCBAIIEHAa METOJUKE U3yYEHIsS HEKOTOPBIX
OCHOBHBIX MaTeMaTnieckux Tem B Kiaccax KPO.

JlaHHBII CITENKYPC HAIIPABJISIET U OPraHU3yeT MO3HABATEIbHYIO JIe-
ATEJIPHOCTh CTYIAEHTOB. Pe3ysibrarsl uccieI0Banmii Oyayux yanresieit
MaTeMaTUKu OMOPMIISIOTCS B BHJE KYPCOBBIX U JHUIIJIOMHBIX PadOT,
JOKJIQJIOB Ha CTYIAEHYECKUX U YINTEJbCKHX KOoHbepeHrusax. Jlydrmme
paboThl UCITOJIB3YIOTCS HEIIOCPEJICTBEHHO B IIKOJIBHON ITPAKTHUKE.

Bubsunorpadpuydeckuii crrmcok

1. Jleones B.X. Comepkanme obpaszoBanusi. M.: Bricmas mkoa,
1989. 360 c.

VaanBu/IyasIbHBIN MTOAXO0/] B IMIPOIECCE METOANIECKOM
MOATOTOBKHU CTYJAEHTOB-MaTE€MAaTUKOB

T.B. Bypaaxosa

MupoBoii U 0OTEUECTBEHHBIN OIBIT CBUIETEILCTBYIOT, YTO JIIOObIE H3Me-
HEHUS B 00pA30BATEILHON CUCTEME MTPAKTUIECKU HE OCYIIECTBUMBI 710
TeX TI0P, ITOKA He TPOU30HIy T M3MEHEHHsT Ka9eCTBa MPOheCCHOHATBHO-
MIETArOTUIECKON JIEATELHOCTH CAMOTO y4uTesst. HekoTopelie crenu-
ammerbl B obsmactu neparornku (O.A. AGnysumnaa, H.B. Kyssmuna,
B.A. CiacreHuH) BBICKA3bIBAIOT HEYJIOBJIETBOPEHHOCTb TE€M, UTO CU-
creMa TIPOMECCHOHATBHON ITOJTOTOBKH HEJOCTATOYHO HAIEJIEHa HA
dopMupoBaHue yIUTEIA-TPOPECCUOHATA, CIOCOOHOIO K IOCTOSHHO-
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MY CaMOCOBEPIITEHCTBOBAHUIO, CIIOCOOHOTO OBITH IOJIHOIEHHBIM CyOb-
eKTOM TpodeCcCHOHAJIBHOIL siesiTesibHOCTH. Crie0BaTe/IbHO, Hy 2KHBI HO-
BbIe (POPMBI, METOJIBI ¥ CPEJCTBA /it O0yUeHnsT OyMyIIUX [eJaroroB.

B nemaroruyeckoii Hayke yTBEpKIAETCs, YTO IMOAXO, K IIOATOTOBKE
CIEIUAJINCTA B CUCTEME BBICIIIErO IIEAArOrHIeCKOro 00pa30BaHusl J10JI-
2KEH OIIpe)Ie.HHTbCH Hper/:LCTaB.HeHI/IeM O HEM KaK O Haquo pra.BJ'[He]\lOI\/I
poriecce, KOTOPBIA CBsI3aH € peajin3alyeii o0IuX IPUHIUIIOB Pa3BU-
THUS BBICIIIETO W CPEIHEr0 00pa30BaHUsl — JEMOKDPATHU3AINN, ['yMaHU-
3arun, quddepennuanun. JJaHabIi TOIX0M MMEET IEIbI0 TOCTUKEHNE
BBICOKOI'O YPOBHSI TOTOBHOCTH BBIIIYCKHHUKA By3a K CBOeil IIpodeccuo-
HaJIbHOM JIeATeJIbHOCTH W OCYIIECTBJIEH Ha OCHOBE TEOPHUH MOJIEIUPO-
BaHUsI COJEPXKAHUS CTPYKTYPhI 00pa30BaTe/IbHO-IIPOGrECCUOHATIBHBIX
IIPOrpaMM.

CyIecTByIOT Pa3JndHble TOYKN 3PEHUS HA OPraHU3aIUI0 METO U~
9eCKOH IOATOTOBKM YYUTEJIsA, B TOM YHC/IE ¥ KOHIENINUS WHIABUILY-
AJIBHOIO II0JIXO0/Ia K ODYYEHHUIO CTYIAEHTOB, KOTOPas IIPEJIIIOJIaraeT, YTo
B mporiecce obyuenust Oy/IyT YIUTHIBATHCS MOTHBbI, CKJIOHHOCTH W CIIO-
CODHOCTHU CTYJIEHTa, YPOBEHb €r0 HAYAJIbHON IOAIOTOBKU, CTPEMJIEHUE
CaAMOCTOSITEJIFHO COOMPATh U aHAJM3UPOBATH MH(MOPMAIIIO. YCTAHOB-
JIEHO, YTO UHIUBUAYAJIbHBIHA IIOAXO0/ JOJIZKEH OCYIIECTBIISIThC C IEJIbI0
pasBuTHs Y OYAYIIETO [IeJarora OCHOB MHAMBUIYAJIbHOIO CTHJIS e~
POTUYECKOMN JIeATETbHOCTH.

TpajaunuoHHO UHINBUIYAJbHBINA CTUIb TPOCECCUHOHAIBHO-IIE a0~
TUYIECKON JIeITeIbHOCTH PACCMATPUBAETCS B CBSI3U C IIPODJIEMOI 1Te/1a-
COTMYECKOr0 ODLIEHUs, & TaKxKe ¢ pedJiieKcueil, yMEeHUsIMHI COOTHOCATD
nMeIniics obpaselr; cO CBOUMU COOCTBEHHBIMU IICUXOJIOIMYIECKUMU
OCODEHHOCTSIME, UHTEPECAMHE, OIBITOM. II0CKOIbKY MHIMBUIYaIbHbII
IIOIXO/, — 9TO IIpI/IHL[I/III O6yquI/IH " BOCIIUTaHMHLA, TO €I'0 HEBO3MOXKHO
CUYNTATH HU IeJIbIO, HU 3aJia9eil, HU coflep:KanneM y4ueOHoii paborer. OH
TaKyKe He sIBJISeTCs METOJIOM WJIM OPTaHU3AIMOHHONW (hOpMOil 00y1e-
Hus. Peanmsanus yKa3aHHOrO IOIXO0/a IPEIIIOIaraeT YaCTUIHOe, Bpe-
MEHHO€e M3MeHeHHe OJIMKANIINX 38189 U OTIAEJIbHBIX CTOPOH COJIEpKa-
HUsl y4e0HOI pabOThI, IOCTOSTHHOE BADbUPOBAHUE METOJIOB 1 OPraHU3a-
[MOHHBIX (POPM C YIETOM JINYHOCTH KarXKJ0r0 06y4IaeMoro Jijisi obecie-
YeHUsl MHIUBUIyaJIbHO-CBOeobpa3Horo ee pa3surus. COOTBETCTBEHHO,
OCHOBY MHJMBHUIYAJILHOIO IOIXOAA JOJI2KEH COCTABJIAThL IPUHLINIL 6a-
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PUAMUBHOCTY 6b100Pa COJIEPKAHUST 1 (DOPM JIeATEILHOCTH CTY/IEHTOB.

JlJist MOCTUKeHUsT BapUATUBHOCTH OOyJYeHMsT BO3MOXKHBI PA3JIAY-
HBIE IIyTH, B TOM YHUCJIE JOCTATOYHO TPAJUIMOHHBIE, 3aKIFOTAONTIECs
B MHIUBU/IYAJbHBIX JTOMOJHUTEIbHBIX 33IaHUSX, MM OEePEeHITNPOBAH-
HOI CAMOCTOSITE/ILHOM paboTe, 3aJaHUAX PA3IUTHON CTEIIEHN TPYIHO-
ctu. I[lockonbKy 1€/ U cojiepkanne oOy<eHUusl JTUKTYIOTCS TOCyIap-
CTBEHHBIM CTAHJAPTOM WM IIPOrPAMMaMM, TO K WHIMBUYaIbHBIM OCO-
OGEHHOCTSIM CTYJEHTOB TPeOYeTCsl MPUCIOCA0INBATh METOIbI U (DOPMBI
paboTHI.

WupuButyamn3npoBaHHble BADUATHBHbBIE 33/[aHNA, IPUMEHIEMbIE B
mporiecce MOAroToBKH cTymenToB-maTteMaTukos ITIT'TIY, mpeamonara-
FOT HECKOJIBKO YCJIOBHUII: COXpaHeHMe eIUHOr0 00pa30BaTe/IbHOIO KOM-
MoHeHTa, obecIiedeHre TapaHTUPOBAHHOTO YPOBHS ITOJITOTOBKH, IIPEJI0-
CTaBJICHUE CTYIEHTaM BO3MOXKHOCTH BBIOODA, YIOBJIETBOPEHUE WX UH-
TEPECOB.

Ha cemmnapckux 3aHATHAX KOMOMHUPYIOTCS (DpOHTAIbLHAS U WH-
JuBUyaabHas (OPMBI PAOOTHI, OOIErPYIIIOBbIE, IPYIIIOBbIE U FHIH-
BU/yaJIbHBbIE 3aJaHUs. Psi 3ajaHuii, Takue Kak HU3yJYeHHe HayJIHO-
METOJIUYECKOIl JIMTepaTypbl Win cOOp MaTepuajioB, PacCAUTAHBI HA
JJIUTEIbHOE BBINOJIHEHNE. BBITOJIHSS OTCPOUEHHbIE 3aJaHUsI, CBA3AH-
HBIE C TI€JArOrUYeCcKOil IPAKTUKOM, HADJIIOIEeHNEM, SKCIIEPUMEHTAIIb-
HOI MCCJIeIOBATE/HCKON pabOTOM, CTYIEHTHI MOT'YT PEAJTU30BAThL CBOU
creruajbible CrIocobHOCTH. Jljisi OCYIIECTBJIEHUs] WHIWBULYAJHBHOTO
MIO/IX0/Ia MIPAKTUKYETCsi paboTa KaK C OTHOCUTEIBHO CTAOMIBHBIMU, TAK
7 C HeCTAOWJIbHBIMU T'PYIIIIAMUA.

B nensx peasmsarnun MHINBUIYAJIHHOTO IOIXO0/Ia aBTOPOM pa3pa-
boTaHbl MeToUUYecKne pekomeHmanuu 1mo kypcey “Teopus m meromm-
Ka O0yd4eHHs MaTeMaTHKe', BKJIIOYAIOIIE CUCTEMY YV4IeOHBIX 3a IaHMi
JJIs1 KOJIEKTUBHOM, I'PYIIIIOBOIl ¥ MHINBULYAJbHON PabOTHI CTYIEHTOB.
PaccmoTpuM B KadyecTBe WITIOCTPATUBHOTO TPUMeEpPA IIJIAH CEeMUHAP-
CKOro 3aHATHS Ha TeMy “‘Maremarndeckne MOHSITHS U METOIUKA UX
W3yIeHUST .

Cruncok BOIIPOCOB, BBIHOCUMBIX JIJIsT OOCYKJIEHUsI, BKJIIOYAET:

1) MeTOIMYEeCKy 0 KOHIENIUI0 00pA30BaHMsl MATEMATHIECKUX MO-
HATUIA;

2) IVIABHBIE JIOTMYECKHME XAPAKTEPUCTUKU IIOHATHsI; COOTHOIIEHUE
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MeKJly 0ObEMOM U COJEPIKAHMEM ITOHSTHUSI;

3) ompenesieHne TOHATHIA; CIIOCOOLI ONPEIEIeHIs TOHATHIA;

4) knaccuduKanuio MOHATH; TPeGOBAHUS, IPEIbSIBJIsIEMbIE K KJIaC-
cuUKAINY TTOHSITHIA;

5) Tunu4Hbe OIUOKK B OLPEEIeHIN IOHATUI;

6) MerosuKy GOPMUPOBAHMSI TIOHSTHIA.

Bazanust (1yist KOJUIEKTUBHON paBGoThl) UMEIOT CJIeLYIONIH BAJL:

1) U3 MIKOJIBHOrO Kypca MaTEMATUKK BLIOEPUTE TPU IIOHATH. YKa-
JKATE COMlepKaHNe U 00beM BHIODAHHBIX ITOHATHUIA;

2) cdopmysupyiiTe onpeesieHnst BBIOPAHHBIX MOHATHIL. Boinosanu-
T€ aHAJIU3 OIPEIesICHUI;

3) U3 MIKOJIBHOTO KypCa MATEeMATUKU HPUBEUTE HPUMEDPBI OIIpe-
JeJIeHUi, TIOCTPOEHHBIX CIOCOOOM “depe3 OIMKAMIIIi pom U BHI0BOE
oTmyne”’, TeHETHIECKNX, OIUCATETHbHBIX, NHIyKTUBHBIX;

4) onmmure Hanbosee PACIPOCTPAHEHHbBIE OIMUOKY MIKOJIHHUKOB B
OIPe/ieJIEHNN TTOHATUN U PabOTy [0 UX YCTPAHEHUIO U MPEeIyIPeXKie-
HUIO;

5) packpoiiTe cojiepKaHue 3TAIOB (GOPMUPOBAHHS MATEMATHYIE-
CKHUX IIOHATUIA.

Baganus (1ys rpyunoBoit paboThl) IPEJICTABICHBI TO3UIUMU:

1) paspaboraiite METOAUKY BBEJEHUs OJHOIO U3 YKA3AHHBIX IIOHSI-
THil: HepaBUJIbHAs APOOb, OKPYKHOCTH, APaJIIeIOrPpaMM, KBaJIpaT-
HOe ypaBHeHWe, [ePIEeHIUKYJ/IsIPHbIE [IPSIMBbIE;

2) paspabotaiiTe cucTeMy ylnparkHenuii Ha GOpMUPOBAHUE OJHOTO
73 yKA3aHHBIX MOHSTHI: CMEXKHbBIE yIJIbI, JInHEHAS DYHKIMs, apud-
MeTHYeCKas IPOrPECCHs, JINHEeHOe ypaBHeHne, PABHOOEIPEHHBIN Tpe-
YTOJIbHUK;

3) BBIIIOJIHUTE aHaJIN3 CHUCTEMbI yl'Ipa)KHeHI/II‘/.I7 COﬂep)KaHlI/IXCH B
IIKOJIBHBIX y4YeOHUKAX T'€OMETPUU, HA COOTBETCTBHE ITarmaM (hOpMU-
POBaHUS TOHSITHIL: CTEIIeHb ¢ HATYPAJbHBIM ITOKA3aTEJIEM, BEPTUKAJIb-
HBIE YIJIbI, IPABWJIbHAS APODOb, TpAIelnsi, TeOMETPUIECKas IIPOrpec-
cus. B ciaydae BbIsiB/IeHUsT HEIOCTATKOB B CUCTEME YCTPAHUTE MX, BHE-
CUTEe HEJIOCTAIONINE YIIPAXKHEHUS.

Baganus (Ji1s MHAMBUILYATBHON pABOTHI) IIPEJIIOIATal0T CIIEILY0-
7€ ITYHKTHL:

1) BblIO/IHUTE CPABHUTEILHBII anaau3 crareii “@opMupoBanue Ma-
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TeMaTUYeCKUX MOHATUH B y4eOHBIX mocobusx, nanucanubix [W1. Ca-
pannesbiM, A.A. Cronstpom, H.B. Merensckum, T.A. NBanoBoit;

2) cpaBHUTE METOIWKY BBEJIEHUs HOHATUA “DyHKIUs’ B pasimd-
HBIX ydebHUKaxX ajreOpbl. Urto obmero u B dem pazsmune? [Togemy?
CrenaiiTe BBIBOIBI;

3) HO,ZL6epI/ITe MaTepuaJl U3 UCTOPUN MaTeMaTUKU JJId MOTHUBaIlUN
BBEJIEHUSI [TOHSTUI “O0bIKHOBEHHAsI JIpOobb”’, “oTpuIiaTe/IbHOE YUCIIO’;

4) cocraBbTe CIMCOK CTaTei, OmyOJIUKOBaHHBIX B KypHaJse “Mare-
Maruka B mKose” B 1998-2003 rogax, MOCBSIEHHBIX METOINKE U3y e~
HUS HOHATHH B IIKOJBHOM KypPCe MATEMATHKH;

5) paspaboTaiiTe METOAUKY PabOTHI [0 CUCTEMATH3AIMKA MaTepra-
JIa TIOCPEJICTBOM YCTAHOBJIEHUSI CBsI3ell MEXKJIy OTIEJILHBIMU TOHSITHUSI-
MU; YHOPSIJIOUEHUsT MaTepraJia M0 Pa3JInIHbIM OCHOBAHUAM; 0000IIe-
HUS TOHSATHUs; KOHKPETU3AINK OHsSTHs. [[pomuiocTpupyiite ee KOH-
KPETHBIM [IPUMEDPOM;

6) moxbepure 3aHUMATENILHBIE 3a/1a4H, COOTBETCTBYIOIIE TallaM
dopMUpOBaHUSA NOHATHSA “OKPYKHOCTBH

7) moxbepure 3aJa4u MOBLINIEHHON TPYAHOCTH JJId 3aKPEIlIeHUs
MOHSATHUSI “OUCCEKTPUCA YIJIa TPEYTOJbHUKA ;

8) manummTe penensuio Ha crarbio B.M. Ounakensurreitna “O mos-
TOTOBKE YYEHUKOB K H3yYEHHWIO HOBOI'O IIOHATHS, HOBOIl TeOpeMbl’
onyOJIMKOBaHHOI B KypHaJse “MaremaTtnka B mkosae’ B 1996 romay;

9) caenaiite aHaM3 KHATH J1st yauTesist “JlugakTnaeckue urpbl Ha
ypokax maremaruku’ B.I. Koajenko;

10) B mepuos nejgarorudeckoil npakTuku Habsrogaiite 3a paboToit
YUIUTEs MATEMATHKI: KAKOW METO/INKN IIPUIEPKUBAETCS yIUTETb IPU
dopMupoBaHnn MaTeMaTHIecKuX mousaTuit? Ouuimure OnbIT paboOTHI
yuureisd B “J/IHeBHUKe IPAKTUKHI .

Wcnonp3oBanue B ayIuTOPHOI paboTe BAPUATUBHBIX yUeOHBIX 3a-
JIAHUA PA3JUIHOrO 00beMa U CJIOKHOCTU IPEIOCTABISET CTYIEHTAM
BOJIBIIIYIO CTENEHb CAMOCTOSTETBHOCTH.

[Ipu BbIOSIHEHNN 33/JaHUI CTYIEHTAM DPEKOMEH/yeTCsl ydIeT CTpa-
Teruu CaMOMOTHBAIUK: 1) IUIAHUPOBAHUE HA JOJTOCPOYHYIO HEePCIIeK-
TUBY; 2) IAPTHEPCTBO; 3) ONpejieieHne IeJan U 39l CBOEro ofy-
yeHns (MHAUBULYAJIbLHOE HeJlenoaranue); 4) mocTeneHHocTh (ciiemyer
IO/IPA3IENIATh ColepyKanne 00y IeHUsT HA JIETKO yCBOsSIeMbIe PA3JIesIbl U
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UATH B OOyYeHUM OT CPEJIHENl TPYIHOCTH 3aJIaHUil — K TPY/IHBIM, & 3a-
TeM K JIETKKUM); 5) JONOJHEHUE: CJIE/YeT JIONOIHATL U3ydaeMoe COlep-
JKaHWe CBOMMU CTPYKTYDHBIMH CXEMaMW, IPUMEUAHUSME, OICHKAMU,;
6) paciupeHue: 110 OTIEJIbHBIM UHTEPECYIOIIUM IIPOGJIeMaM HeoOX01-
MO 60JIbllle YUTaTh U 0OCYKJIATh IPOYUTAHHOE; 7) HAIDAJA: XBaJUTe
cebst, BBINIOJIHUB 3aJaHNUE; 8) yIParkKHEHUSI.

HeobxomuMo OTMETUTB, YTO yYeT CTPATErud CaMOMOTHBAIMHA HE
BCeria IMPeJIIoaraeT yCIenHOCTb Pe3yJIbTaTa MEeTOAMIEeCKON I10/ro-
TOBKM OyIyIINX yduTeNel. YCTAHOBJIEHO, U9TO cpean (haKTOPOB, OIIpe-
JEJIAIONINX TPOIYKTUBHOCTD JIMIAKTUIECKOrO MIPOIIECCA, BEAYIIEe Me-
CTO 3aHMMAIOT MOTHBAIIAS YIEHUs, HHTEPEC K yIeOHOMY TPYLY, OJTHAKO
He BCEIrJla OHU sIBJIAOTCA JOMUHUPYIOmUME. C 11eJIbI0 BBISICHEHUST MO-
THBOB BBIOODA TI€/IarOruIecKoil mpodeccun ObLT MIPOBEIEH OIIPOC CTY-
JIEHTOB TpeThero Kypca maremarudeckoro dakysasrera ITTTY, mpu-
CTYNUBINNX K M3ydeHWIo Kypca “Teopust m MmeToanka OOyIeHHMsT MaTe-
maruke”’. IIpoBenerHoe uccae0BaAHNE MO3BOJMIO BBIIBUTH Pl ak-
TOPOB, BJIMAIONINAX HA BBIOOD II€1aroruvyecKoil mpodeccuu, omnpeieanThb
WX 3HAYMMOCTh M BBICTPOUTH PAHKUPOBAHHBIN PsiI:

1) unrepec k yuebnomy npeamery — 40%;

) He mocTynuiu B apyrue By3bl — 20%;
) »KejlaHUe MMeTh Bblciiee obpasosanue — 16,66%;
) KesaHne 00y9aTh maHHOMY mpemmery — 13,34%;

5) nocoseroBasu poguresn — 10%.

Kak moxHO HaO/IOMATH, OOJIBITHHCTBO U3 OMPOIIEHHBIX — 9TO CTY-
JEHTBI, UMEIOIIE OIHOIJIAHOBBI MOTHUB — JIFOOOBB K IIPE/IMETY, TIO09TO-
My B paboTe ¢ HUMH CTABUTCS 3a/1a9a BHECEHUs] KOPPEKTHUB C IIEJIHIO
V/IBOEHUsI MOTHBA, T.€. COUYETAHUS JIIOOBU K IIPEJIMETY U MOTHBA I€Ja~
TOTHYECKO fesaTebHOCTH. BTopas rpyima, KoTopas TpedyeT ocoboro
BHUMAaHUS B paboTe, — 9TO CTYJIEHTHI, [IOCTYIIMBIIE B [IeJarOrnaeCKuit
BY3 CllydaiiHo, 6e3 4eTKO 0CO3HAHHOI'O MOTHBa. B pabore ¢ HUMH HEOO-
XOJIUM TIOJTHBIH ITPOTIecC TPOGMOPUEHTAIINN C UCIOJIb30BAHIEM BCEX JIHC-
OUTUIMH TeJArOTTYeCKOro IUKJIa U JIPYTUX CPEACTB IPUODIIEHNs UX K
oynyteit pabore. PaboTy ¢ TakuMu cTy/ieHTaMu OOOCHOBAHO HAYMHATH
C MHIMBHIYAJIbHON Oece/ibl O JIIOOMMOM ¥ yBaKaeMOM ydHTeJe, 3a-
TeM IPUBJIEKATH CTYIEHTa K y4uebHOIl pabore, UCKIIOYas “maBieHue”,
HO HCIIOJIB3Ysl UACHTU(DUKAINIO, ONUPAsCh HA KEJIAHWS, HHTEPECHI U

=W N
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CKJIOHHOCTH, IIOOIIPsisl YKeJIaHUe JTOOUTHCsI IIPU3HAHUSI, OJ00Psisi yCITe-
XW.

CryieHThI, TPOSBUBIINE [TE€ATOTMIECKHAE CIIOCOOHOCTH, CTAHOBST-
Csl TIOMOIITHUKAMH TIPEIIOIABATEJIS DY MTPOBEJCHUN 3aHATUN, [JIABHOE
HalpaBJIeHre PA0OTHI ¢ HUMU — (POPMUPOBAHNE UHIUBU/IYAIHHOTO CTH-
JId JeATeJIbHOCTHU. CTy):LeHTaM7 CTpeMAIIUMC JJOCTUYb BEPHINHBI I1€/1a-
FOTMYECKOI'0 MACTEPCTBA, PEKOMEHJIYETC 3aHUMATHCS CAaMOAHAJM30M
CBOUX IOTEHIMAIbHBIX BO3MOXKHOCTe. Cxema camopedieKCuu MOXKeT
WMEeTH CJIeIYIONNil BUI;:

1) KaKkyIo poJib UIPAET yUUuTeJbCKas JIeATEIbHOCTb B Bateil najb-
Helieil npodeccuoHaJIbHONi Kapbepe?

2) kakue acrekThl Bareii yauTeabCKoil gesitesibHOCTH BBl cunTae-
Te MO3UTUBHBIMY U NMPUSITHBIMU! B Kakux ciyuasx Bel ucnbTeiBaeTe
3aTPyJHEHUs U TOBBIMEHHYIO HArpy3Ky! KakoBbl mpuamHbI 3THX 3a-
rpyaueruii? Uro Bol gesraere, 4ro0bl n3beKaTh 3TUX 3aTPYIHEHUA?

3) B Kakux ycjioBusx Bbl uyBcTByeTe cebsl B POJIU yIUTEN s OCOOEH-
HO yBepenHo? Kakue croponbl Bareii yunteibckoii jesiteibHOCTH B
xoTesi Obl U3MEHUTD !

4) unrepecuo jiu Bam na ypokax? Ysieuennt jiu Bol cBoum npezpne-
ToMm? JIrobure sim Ber cBoto pabory? Ilerrasucs s Ber Haitu ocHOBHBIE
NIPUYUHBI CBOUX ycexoB u Heyjaad?! Bepsr au Bam yuarmuecs?

[Ipumenenue B mporecce METOIUIECKOM TIOATOTOBKY Oy IYIIEro yIu-
TeJisl MHIMBUYaJIbHOI'O ITO/IX0/a I03BOJISET CHATh TPYIHOCTH yIeOHO-
UHTEJIEKTYAJBHOr0 Xapakrepa (HeyMeHue MOTUBUPOBATH CBOIO JIEs-
TEeJIbHOCTh, BHUMATEIBHO BOCIPUHUMATH WHMOPMAIIUAIO, 3aII0OMUHATH,
OCMBICJIMBATD yYIeOHBII MATEPHUAJI, BBIIEISITH [VIABHOE, OCYIIECTBIIATH
caMOKOHTPOJIb). Kpome Toro, 310 hopMupyer y CryZeHTOB CHOCOOHO-
CTHU II€PEHOCUTDHb U3BECTHBIEC 3HAHUA, ITPUEMbI O6y‘{eHI/I${ 1 BOCIIUTAHUSI B
YCJIOBHSI HOBOII IT€JIJarOrMIeCKOl CUTYAINH, HAXOUTh JIJIsl KaXK 0N 11e-
JATOTUYIECKON CUTyaIluu HOBOE PEeIleHre, CO3aBATh HOBBIE JIEMEHTHI
neJarorndecKnux 3HaHui u ujeit.
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O moaroroBKe OYyOyIiero y4uTeJsss MaTeMaTHUKu K pabore co
CIIOCOOHBIMU U OJIaPEHHBIMU AETHhMU

T.H. Kapnosa, U.H. Mypuna

B coorBercTBUM ¢ HOBOJ KOHIIENIHMEH ITKOJBHOTO MATEMATHYECKOTO
obpazoBaHus IVIABHON 3ajiadeii 00ydeHnsl MaTeMATHKe CTAHOBUTCS HE
U3yYeHNEe OCHOB MaTeMATUYECKONW HAYKH KaK TAKOBOI, a OOIIEeHMHTE-
JIEKTyaJIbHOE pa3BUTHE — (POPMUPOBAHNE Y YUAIIAXCH B IIPOLIECCE U3Y-
YeHUsI MATEMATUKU Ka4eCTB MbIIIJIEHNs, HEOOXOIUMBIX JJIsI IIOJIHOLIEH-
HOro (PYHKIMOHUPOBAHUS 9eJIOBEKA B COBPEMEHHOM OOIIIECTBeE.

dopMupoBanue yCJIOBUH I WHAMBULYAJIbLHON JIEATEILHOCTH Ye-
JIOBEKA, OCHOBLIBAIOIIEHCS Ha IPUOOPETEHHBIX KOHKPETHDLIX MAaTeMa-
TUYECKUX 3HAHUAX, JJIs [TO3HAHUS OKPY2KAIOIIero MUpa CpeicTBaMu
MaTeMaTUKU OCTAETCH CTOJIb YK€ CYIIECTBEHHBIM KOMIIOHEHTOM IIKOJIb-
HOI'O MaTeMaTHuIeCKOro 00pa3soBaHMS.

B coBpemennoii 06pa30BaTeILHOI IPAKTUKE BBLICISIOTCS JIBE TeH-
JIGHIIUN: YCUJICHUE BHUMAHUS K OJQPEHHBIM JETsIM U OJHOBPEMEHHOE
YCUJIEHUE BHUMAHUS K OTCTAIONIUM IIKOJbHUKAM (POCT YUCIa KJIACCOB
KODPPEKIINH, [eJarornIecKoil HOIIEPKKY, KIACCOB 3[0POBbs U T.J1.).

O06e TeHIeHITUY OBLIN BCETa BaXKHbBI, HO IIPOJIOJI?KUTEIBHOE BPEMSI
npeodbiagaa Bropas.

B ycnoBusix MOJEpHU3AIUEA NIKOJIHHOIO 00Pa30BAHUS IPOUCXOIUT
YCUJIEHHE BHUMAHUS K PA3BUTUIO JIMYHOCTH, [IO3TOMY II€pPBasl TEHJICH-
mus mpuodbpeTaeT ocoboe 3HaYEHHE.

Opnnaxko eme B 60-e roast A.H. Kosmoropos ormedas, 4ro coeii-
CTBUE BBIJABUKEHUIO MATEMATUIECKU OJAPEHHON MOJIOIEKU ABJISCTCS
OJIHOW M3 BAsKHBIX 3aJ1a4 MIKOJbHBIX YPOKOB MATEMATUKU, KPYKKOB,
MaTEeMATUIECKUX OJUMIINAJ U JPYTUX MEPONPUSTUI 10 MpOIaraHe
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MaTeMaTUIeCKUX 3HAHMIA U PaCIpOCTPAHEHUIO MHTEPECa K CAMOCTOSI-
TeJIbHBIM 3aHATUIM MaTeMAaTUKOM.

OmapeHHoCTh ceffgac OompeaessieTcst KaK CIIOCOOHOCTH K BBIIAIO-
IMAMCS JTOCTUXKEHUAM B JIIODOM COIMMAIBLHO 3HAUNMON cdepe deoBe-
qeckoil JiessiTebHOCTU. Ee ciegyer paccMaTpuBaTh Kak JOCTHXKEHUs!
WM KaK BO3MOYKHOCTH JIOCTUZKEHUil, T.e. HY>KHO IPUHUMATh BO BHU-
MaHHe U Te CIIOCOOHOCTU, KOTOPBIE yKe MPOsIBUJINChH, U Te, KOTOPbIE
MOTYT TPOSBUTHCH.

O1apeHHOCTh MHOrOOOpa3Ha 1 MPOSBJISIETCA Ha PA3HBIX YPOBHAX U
BO Bcex cpepax KU3HEIesITeJIbHOCTH.

ITo nocaeqauM JaHHBIM, IpUMEPHO 1/5 9acTh JeTeill B MIKOJIBHOM
Bospacte, T.e. 20 %, MoxKeT OBITH OTHeceHa K ojapeHHbIM. Ho oHm, Kak
MIPAaBUJIO, JIMIITEHBI HEOOXOMMMON IMOJIEPKKU, W TIOTOMY BCETO JIUIIh
2-5 % or obmero 4mcia geTeil OelfiCTBUTENBHO MPOSBIILIOT ceba Kak
OJlapeHHbIE.

Ecrb onapenHble jileTH, y KOTOPBIX [IPA BBICOKOM YMCTBEHHOM pPa3-
BUTHH HET PE3KOT'0 BO3PACTHOrO OIepeskeHusi. VX 0JapeHHOCTh BUTHA
TOJILKO KBAJTU(PUITTPOBAHHBIM ITPOQECCUOHAIAM-TICUXO0JI0TaM I BHU-
MAaTEeJIbHBIM YUUTEIsIM, MHOTO U CEPHE3HO PAbOTAIONMNM C PEOEHKOM.
Buaumo, Kk 3ToMy Buiy npuHajexan Bejuknii maremaruk A.H. Kou-
MOT'OPOB.

Yuurensb Jierde BCero BUAAT U HaMbOOJiee BBLICOKO OIEHUBAET TaK
Ha3LIBAEMbIli MHTEJIIEKTYaJIbHbBIN BU, OJapeHHOCTH. VIMEHHO 3THX
VUIAIMAXCST YIUTENs HA3BIBAIOT “yMHBIMEI , “TAJAHTIUBLIMA ), “‘cO00pa-
surenpabiMu’. OHE — “cBeTsIble TOMOBLIT M “HAIIEXKA IIKOJBI . DTN
IIKOJIbHUKHY, KaK [IPaBUJIO, 00JIaal0T BEChbMa 3HAYUTEIbHBIMU TJIy0O-
KUMW 3HAHUSIMU, OY€Hb YaCTO OHM yMEIOT MX CaMOCTOSITEJIbHO ITOJLy-
9aTh, CAMH YUTAIOT CJOXKHYIO JIATEPATYPY, MOI'YT KPUTHIECKH OTHE-
CTHCH K T€M WJIM WHBIM UCTOUHUKAM.

IIpu “akagemMuydeckoi’’” 0JapeHHOCTH TOXKE JOCTATOYHO BBICOKMIA
WHTEJIJIEKT, OJIHAKO Ha IIE€PBbIi IIJIAH BBIXOJAT OCODBIE CIIOCOOHOCTHU
WMEHHO K y4YeHUI. AKaJleMUIecKu ojapeHHbIe MKOJbHIUKH — 3TO BCe-
rJla TeHUU UMEHHO YUY€HUsl, 9TO CBOEr0 poja MPOMECCUOHAJIBI ITKOIb-
HOTO, TIOTOM CTYJIE€HYIECKOTO TPY/Ia, BEJIUKOJIEITHBIE MacTepa OBICTPOTO,
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[IPOYHOI'0 U Ka4eCTBEHHOI'O YCBOEHMUSI.

Ectb emme Xy 102keCTBEHHBIN BUJ[ OJAPEHHOCTH.

OTU TPU BUJA OJAPEHHOCTH CPABHUTEIHHO JIETKO OIPEIE/ISIOTCS
YUIUTEJIEM.

C 6oJstbIuM TPYIOM OOHAPYKUBAETCS B IIIKOJIHHOI TPAKTUKE TBOP-
YecKasi 0JIapeHHOCTD. JIjist TOro, 9T00Bl yBUIETH MO INHHBIE TBOPYE-
cKue CrocobHOCTH (KPEaTUBHOCTD ) ITUX YICHUKOB, UM HYKHO IIPEIa-
raTh 0COOYIO JIeSITEIbHOCTD, IIPEIIOJIATAIONTYI0 AKTUBHOE IIPOSIBJIEHUE
UX CaMOOBITHOCTH, HEOOLIYHOTO BHUEHWs Mupa. lIpaBma, m yduresn,
9TOOBI OIEHUTH OPUTHHAJIBLHOCTH, HEMADJIOHHOCTh STUX JeTei, J10J-
JKeH caM 00JIa/IaTh €M YK He COOCTBEHHON KPeaTHBHOCTHIO (TBOpUe-
CKUMH CHOCOBGHOCTSIMHE), TO XOTsI ObI JIOCTATOYHO IIUPOTOil B3IJISAIOB,
OTCYTCTBHEM YKECTKUX CTEPEOTUIIOB B MBIILIEHAN U PadoTe.

Opxmoit u3 ocobennocreii ogapeHHbx Aereil, mo ciosam B.I. Be-
JIMHCKOTO, SIBJIAETCA TO, UTO OHM “Ha BCE CMOTPAT KaK-TO OCODEHHO
OPUTHUHAJBHO, BO BCEM BU/ST MMEHHO TO, 9YTO 6€3 HUX HUKTO HE BH-
JIUT, a II0CJIe HUX BCE BHUJAT U VJUBJISIOTCS, UTO IIPEXKJE ITOr0 He
Buzenn’. Pa3BuBarb 3Ty 0COOEHHOCTH, JOBOJIS €€ JO YPOBHS CO3HA-
TEJIbHO UCIOJIb3YeMOU CIIOCOOHOCTH, MKOJIHLHOMY KYPCY ajareOpbl maer
BO3MOKHOCTH Pa3HOOOPA3HBIN 3aJa9HBI MaTepUaJ.

[IpocmaTpuBatorcst Tpu HambOJIEEe TaCTO BCTPEUAIONINECS HAIIPAB-
JIeHUsT PabOThI CO CIIOCOOHBIMU yYAIIUMUCS: IIEpBOe — yTJIybJieHne u
pacumMpenue 3HaHU IporpaMMHoro Marepuada(“‘oboramentas’ po-
rpaMMa), BTopoe — “yckopeHHas” IIporpamMmma, Tperbe — (hopMupoBamHmue
[MO3HABATEBHBIX U TBOPYECKUX CIHOCODHOCTEN yUAIUXCS.

MaremaTuKa MpaKTHIeCKH €JIMHCTBEHHBIN yIeOHBI ITPeMeT, B KO-
TOPOM 33149l UCIIOJIb3YIOTCSA KaK I1eJib, CPEJCTBO U IPEIMeT U3yde-
Hust. Posib u GyHKIMA 337129 3HAYUTETHLHO BO3PACTAIOT IIPU 0Oy IeHUun
CIIOCOOHBIX K MaTeMaTHKe MKOJIbHUKOB. 1lerenanpasientnoe n addek-
TUBHOE UCIIOJIL30BAHME 33/1a9 B 00y Y€HUN IPEIbIBIISET BHICOKHE TPe-
6GOBaHUs K TOJATOTOBKE YIUTEJIS.

Bo Bpemst usyueHus B IejiBy3e MaTeMaTUIECKUX ¥ METOIMIECKUX
JUCIUIIINH CTYJIEHT OBJIAJEBAET PA3JIUIHBIMU MATEMATUIECKUMU I10-
HATUSME, CHCTEMOI TOHSITHII W TEOPEM, METOJAMHU HUCCAEIOBAHUS U
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KOHKPETH3alluid KaK OCHOBOI IPOMECCHOHAJBHON TOTOBHOCTH YYUTE-
Jist. B mportecce moAroToBKY Oy IyIuX yAuTe el Mbl IPUIEPKIUBAEMCST
MNPUHIUIT OUHAPHOCTU: TECHOM CBS3U TEOPETHIECKOTO U METOIUIECKO-
IO aCIeKTOB ODYUYeHUsT CTYIEHTOB.

st Toro, 9T06BI OBITH TOTOBBIMHU K PAOOTE CO CITOCOOHBIMU TITKOTh-
HUKAMM, CTYJIEHTHI JOJIXKHBI OBITh 3HAKOMBI CO MHOI'MMH IIpHeMa-
MU, TTO3BOJISIONIUMHA CJEeJIaTh PEIleHrne 3a/a9u 0oJiee PAIMOHAJIBHBIM,
yMeTh “OXBATUTH’ MaTepuaJl B IEJIOM, BBIUJICHUTD IJIABHYIO UIEI0 PAC-
CYKJIEHWs, COINOCTABUTH M3yJdaeMoe MOHATHE ¢ OoJiee OOImM, Tpuod-
PeCTH HABBIK YTEHUS JIOTOJHUTEJIHHON METOJUIECKON M IMCHXOJOr0-
[eJJarOTUIECKOM JINTEPATYPbl, CACTEMATU3UPOBATh U MTOJI0NPATh 33,18~
qu ¢ “U3IOMUHKON, OJIMMITAATHBIE 31a49M.

Meronuka mpenoiaBanusi Kypca 3JeMeHTAPHON MaTeMaTUKN HCXO-
JIAT U3 MICUXOJIOTO-IIEATOIMTIEeCKIX OCHOB YCBOEHUSI MATEMATHIECKUX
3HAHUN U JEMOHCTPHUPYET CTYJIEHTAM MOJIEIH U OOpPa3Ibl COBPEMEH-
HOI1 TexXHOJI0rnK 00y YeHus MareMarTuke B mkoJie. Ocobast poJib B Gop-
MUPOBAHUY KAYEeCTB IIOJIHOIEHHBIX 3HAHUN IIKOJIBHOW MATeMaTHKH Yy
Oy/yIIero y4auTeJisi OTBOIUTCS Pasieiy “3ajladn, He pelnaeMble CTaH-
JTapTHBIME MeToAaMu . [TOHITHO, 9TO HAYINTH PEIIEHNIO TAKUX 3a1ad,
TOJIBKO TIOKA3bIBast 00PA3Ibl UX PEIeHus, HeJib3si. HeKoTopbie HaBbIKI
HCCJIEJIOBATEIHCKOTO XapaKTepa CTYAEHTHI IPHOOPETAIOT B PE3YJIbTATe
o/100pa M COCTABJIEHUS 3824 II0 CKBO3HBIM TeMaM IITKOJBHOI'O Kypca.

Hampumep:

1. CocTaBuTh 33184y JJIg 33 JAHHOTO BhIpaskeHus:: a°+b3 4 ¢ —3abc
(a>0,b>0,¢c>0).

Bosmozknble BapuaHTh:

— pa3JIOXKUTh Ha MHOXKUTEJIN;

— 10Ka3aTh HepaBeHCTBO a’ + b% + ¢ > 3abc;

— noxazaTh, uTo (a® + b® 4 ¢ — 3abe)i:(a + b+ c).

2. Pemmrh 387184y U COCTABUTDL IIOAOCHYIO JUUIA PA3HBIX KJIACCOB
byHKIHIIT:

Hama bysxmus f(z) = logi z + log, 4.

a) Pemnre ypasnenue f(z) = 3.

6) Pemure nepasencrso f(z) > —1.
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B) Haiinure Bee a, npu Koropbix ypasHenue f(x) = f(a) umeer
€JTMHCTBEHHOE DEITIeHIE.

r) Oupenenure yncio KopHeit ypasuenus f(x) = f(2x).

3. IlomobpaTh 3a7a4du MO ONHOI TeMme, peraeMble PA3HBIMU METO-
JIaMH.

Hampumep:

1) Haiitu nanGosibiiee U HauMeHbIIee 3HaYeHne (DYHKIUKT

a)y=|r+2|+|z|+ |z — 1] + |z — 3];

6) y = 2sinx — cos 2x + cos? x.

2) Haiitu Haubouibillee 1 HAMMEHbIIIEE 3HAYCHUS BbIPAYKEHUs

922 — 30z + y + 40, ecom { Sz 42z +y > 110,

18z + 6x +y < 98.

3) Juia KaxK10ro moJI0XKUTELHOT0 ¢ HATH HanboJ Ibinee 3HaAUeHUE
bynkun y = 1(z — a)® + (z — a)?, ecm —2 < z < 0.

4) Kakas HauboJIbIIast IUIOMAL MOXKET ObITh Y IPAMOYTOJIbHUKA,
JIBe BEpINUHBI KOTOPOT'O JIeXKAT HA OCH aDCIHMCC, a JIBe NpyTrue — Ha
rpaduke byakuun y = (z — 1)(7 — ) npu y > 07

5) Nmerorcs tpu cusasa. [epsbiii cogepxur 45 % amomunus u
55 % warnus, sropoit — 30 % memu u 25 % marmms, Tpermit — 60 %
amomuaust, 15 % menm n 25 % marams. 13 Hux HEOOXOAMMO MPUTO-
TOBHUTDH HOBBII CILIaB, cogepxamuit 25 % meau. Kakoe naunbosbiiee u
HAWMEHbIIee MIPOIEHTHOE COJIEPKAHNE ATIOMUHUST MOXKET ObITH B 9TOM
crutase?

4. Haittu kaK MOKHO 0OJIbIIIE CIIOCODOB PEIeHns 33 aN.

1) Haiitu MmuO)KecTBO 3HadeHuit BDyHKIMNU:

'152—
a) y = ﬁ (4 cnocoBa), 6) y = IQ'TIiél (3 criocoba).

2) IIpn Kakux 3HAUEHUSAX a ypaBHeHme = + a — 1 = a|x — 2| umeer
enuncrsennoe pemenue? Haiinure ero (3 cmoco6a).

3) Pemmnts ypasaenne v/4x +a —4 = 2x 4+ 1 (5 cnoco6os).

5. CocraBuTh 3aaHUs JJIsl IKOJIBHOIO TYPa OJIMMIIUAIIBL.

BaKJI0YUTEIbHBIM ITAIOM IIOAIOTOBKU OYYIIUX y4IUTeIell Mare-
MATUKHN K pa6OTe CO CHOCO6H])IMI/I JA€TbMU ABJIAIOTCA KypPCOBbIE U JIU-
IIJIOMHBIE PabOTHI, B KOTOPBHIX CHCTEMATH3UPYIOTCS 3HAHUS U COBEP-
MIEHCTBYIOTCSI MPUOOPETEHHBIE YMEHUsT B MMEPEUNCIEeHHBIX BUIAX Jes-
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TEJIbHOCTH, PEAJIU3YI0TC JTUJaKTUYeCKNe ITPUHITUIIBI TTOCJIE/I0BATE b=
HOCTH, KOMIIJIEKCHOCTH, HECTAHJAPTHOCTH U OTXOJa OT CTEPEOTHUIIOB,
MIPEEMCTBEHHOCTH, aKTUBHOCTH, Pa3HOOOpa3ne MPUEMOB U METO/IOB.

Bubauorpadpuydeckuii crimcoxk

1. KpaTkoe pyKOBOJCTBO JijIsi yuuTeseil mo paboTe ¢ OTapeHHBIMU
nmerbmu / Ilox pen. JI.B. Tonosoit u B.J. TTarnosa. M.: Mout. reap-
qus, 1997. 137 c.

2. Koamozopos A.H. Maremarnka — nayka u upodeccust / Cocr.
IA. Tambnepun. M.: Hayka, 1988. 288 c.

3. Yuauremo 06 oapeHHbIX JeTsx (mocobue juist yanrens) / Ilox pen.
B.IL. Jlebenenoit, B.U. ITamosa. M.: Mou. rBapaust, 1997. 355 c.

IloaroroBka y4wuTesieii K OCYIIHEeCTBJIeHUIO 3PPEKTUBHOTO
KOHTPOJISI 3HAHU 110 MaTeMaTuKe

0.M. Kyaubaba

Kapaunanbubie m3aMeHeHns, TPOUCXOAAIINE B IIOJUTHIECKON, COIIAAb-
HO-9KOHOMUYECKOH M KYJIBTYPHOM >KU3HU OOIIECTBa, OOYCJIOBUJINA IIa-
pagurMasibHble M3MEHEHNs B COBPEMEHHON Teopuu OOpa30BaHUs, Iie-
ﬂaFOFI/I‘{eCKOﬁ JedTeJIbHOCTU U CucTeMe IIOJI'OTOBKN 6y)1y111e1“0 y4aure-
Jisi. B Hacrosiiiee BpeMsi CTy/I€EHTOB HEOOXOIMMO 3HAKOMHUTH C HOBOI
METOIMIECKON CHUCTEeMOM “MUPOBO33PEHTECKN HAIIPABICHHOTO 00Oyte-
HUs MaTeMATUKe B COBPDEMEHHOU IIKOJIe, B KOTOPOHl y4WTesh U yde-
HUK BBICTYIIAIOT KAaK TJIABHBIE JefCTBYONHME Jnia 06pa3oBaTeIbLHO-
ro IIPOIECCca € WX JIMYHOCTHBIMU KadeCTBaMU, ITEPCOHAIBLHON KyJIbTY-
pOii, MATEMATHIECKIM MHUPOBO33DEHUEM W (DYHKIIUSIMU, 00Pa3yIOIIy-
mu B3anmogeiicteyomyio napy” (JI. 2Koxos). IIporusopednst mMex ity
CJIOYKUBIIIAMUCS 33 JIOJITHAE TO/IBI CTEPEOTUITAMHU MBINLIEHUS U HOBBIME
YCJIOBHUSIMU YKU3HU ODINECTBA BBI3BAJIN HEOOXO[IUMOCTh PEAJIU3AIIUT HO-
BOT'O COJEPXKAHUS MEeJArOTUIECKOro 0Opa3oBaHus, TPeOyIOIeil perre-
HUsl 3318, CBA3AHHBIX C IONCKOM HOBBIX METOJIOB, OPraHU3AI[HOHHBIX
dOpPM U TEXHOJIOTMIECKUX TPUEMOB KOHTPOJIS 3HAHWIT ydammxcs. B
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HACTOSIIIHI 1Iepros], (POPMUPYETCsl MHON THII COIUOKYJIBTYPHBIX OTHO-
[IEHUH, IMEIOMNX SBHO BBIPAYKEHHYIO TEHIEHITUIO K TEMOKDATH3AIINN
obyueHus yepe3 TpaHCHOPMAIIMIO OTHOIIEHNI Ha BCEX UEPAPXUIECKUX
YPOBHSIX U3 CYOBEKTHO-OOBEKTHBIX B CYOBEKTHO-CyObeKTHBIE. JlanHbIe
yCcTaHOBKH 3akperuieHbl B 3akone P® “O6 obpazopanuu”’, Harmonasb-
HOH JoKTpuHEe obpasoBanus B P®, Ilporpamme pasBuTusi cpeaHero
0bpazoBaHUSI.

VenemnHocTh aganTanun 00pa30BaTeIbHON Chephbl K M3MEHSTFOIUM-
Csl peaJIisiM YKU3HU OOIIEeCTBA B 3HAYUTEILHON CTEIIeHN 3aBUCUT OT TO-
ro, KaKk OpPraHU30BaH I1€Jarorudeckuii KOHTposb. OJHAKO MHHOBAIIM-
OHHBIE ITPOIECCHI, IIPOUCXOISIINE B 00JIACTH TEIATOTUIECKOIO KOHTPO-
JIdl, JI0 HACTOSIIEr0 BPEMEHH HAXOUIINCH 32 IIPeiesIaMu yIIyOJIeHHOTO
HCCJIeIOBATE/IBCKOTO BHUMAHUS YYEHBIX, HE BBIZBIBAJIM IPUCTAJILHOIO
WHTEPeca METOIUCTOB-IIPAKTUKOB. [loaTroMy mepes obpa3oBaTelbHBIM
COOOITIECTBOM, B COOTBETCTBUU C OPUEHTUPAMU COBPEMEHHOTO 0O6pa30-
BaHUsl, CTOUT 33Ja9a CO3JAHUS YCJIOBUN MJisi KOMMOPTHOIO COTPY/I-
HUYECTBa BCEX YYACTHUKOB II€JarOrMYecKOro Iporiecca. Pemars 3Ty
pobJIeMy MOXKHO PA3IMIHBIMU [Ty TIMU, OJHIM U3 KOTOPBIX SIBJISE€TCS
JIEMOKPATHU3aIlMsi TAKOIO BaXKHOI0 (PYHKIIMOHAJIBHOI'O 3JIEMEHTa 11618~
TOTMYECKOTO MPOIIECCa, KAK KOHTPOJIb.

IIpobema opranusaiuu KOHTPOJIS 3HAHUI, HECMOTPSI Ha €€ BaXK-
HOCTb U aKTyaJbHOCTb, OCTAETCS B HACTOSIEE BPEMsl HEIOCTATOTHO
nccsemoBanHoit. CyIiecTByeT HECKOIBKO TIOJIXOI0B K OIPEJIEICHHIO 110~
HATHUS “KOHTPOJIB .

1. NuadopMaIimoHHO-KOHCTATHPYIOITHIA.

Oror momxon upeacrasieH B paborax B.C. DBaiimakosckoro,
10.B. Bacunbera, FO.A. Konapxkesckoro, M1.1I. Murunoii, B.C. Ilu-
kestbHOM, M.A. Tlopraoro, 1.I1. Pauenko, JI.W. Pymsunesoit. Ha yposae
JAHHOTO TTOAX0Ja (PYHKIIUST KOHTPOJIS CBOIUTCS TOJIBKO K ITOJIY 9€HUIO
cBeJIeHUH U (DAKTOB O KAdeCTBE 00y ICHUSI.

2. Huarnocruxo-obyuatomuii (B.II. Bopucosa, M.{. Kyupuna,
N.K. HoBukosa u npyrue).

ABTOpBI JIAHHOIO TOJXO/A AKIEHTHUPYIOT BHUMAHWE HA TO, YTO
MMEHHO KOHTPOJIb JOJI?KEH YCTAHOBUTD, BCE JIU BBIIOJIHSIETCS IIPH 00y-
YEeHUU MaTeMaThKe B 00pa30BATEIbHOM YUPEXKJEHUU B COOTBETCTBUU
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C NPUHATBIME 00PA30BATEIbHBIMU PENIeHUSIMU, BBISCHUTH ITPUYNHBI
HECOOTBETCTBUSI W OIPEJEJUTh IyTH W METOJbl UCIPABJICHUS BBISB-
JIEHHBIX HEJIOCTATKOB.

3. Pedpexcusnsriii (I1.U. Tperbskos).

B ommmune or akTUBHOIO (4allle BCErO KOMAHJHOIO) OIHOCTOPOH-
HEr0 IPEIoIaBATETLCKOIO BO3IEMCTBHUsI, ITOT TOIXOJ K OIPEIETIEHUIO
MOHATHUS “KOHTPOJIL’ CTPOUTCS HA MPUHITAIIE COBMECTHON ITEHHOCTHON
JIesITeJIbHOCTH, 6a3UPYyIONIeiicss Ha MPUHSITUN WHIUBUYAJbHBIX WHTE-
PECOB yUaIerocsi Kak mapTHepa.

B mociieiHue rojipl CIoXKuaach ob0Ias TeHIEHIUS PACCMATPUBATD
KOHTPOJIb HE TOJBKO KaK CPEJCTBO BBISBJIEHUSI HEJIOCTATKOB B XOJE
y9Ie0HO-BOCITUTATEILHOTO IIPOIECCa MM KaK KaHaJ MoJIydeHns: oopar-
HOI mH(MOpPMAIUN, HO U KAaK CPEJICTBO, MO3BOJISIIONIEE BBISBUTD JIOCTO-
WHCTBA U MEJANOTUIECKYI0 3(DMEKTUBHOCTD JEATESHLHOCTH U PEIIATh
pobJIeMy HEIPEPBIBHOTO 00PA30BaHUS M TBOPYECKOIO POCTA YUIAIIlIX-
cs1. Bmecre ¢ TeM ciieflyeT OTMETHTD, YTO CYIIECTBYET DPsiji IIpobJIeM B
HCCJIEJIOBAHUU KaXK0T0 U3 IOIXO/IOB.

PaccmorpuM Te MOMEHTBI, KOTOPBIE MBI CUUTAEM IIEJIECO00PA3HBIM
COBEPIIIEHCTBOBATH:

1. NndopMarmoHHO-KOHCTATHPYIOIIHI TOIX0J, B OOJIbIIEH CTeneHr
OPHMEHTHUPOBAH HA CaM IIeJJArOTUYECKHUIl ITPOIece, a He Ha ero ydacT-
HUKOB. ABTOpaMM TIOYTH UCKJ/IIOUYEHA OPHEHTAIIMS Ha YeIOBEKA, €ro
MOTPEOHOCTH U BO3MOXKHOCTH.

2. B qmaraocTuko-o0y9aromnieM moIxo/1e yIaIluiics MOCTaBIeH B I10-
SUMIIO CYyOBEKTHO-O0HEKTHBIX OTHOIIEHUI, ITO He TTO3BOJISET TPUOJIN-
3UTh €ro K BBICIIIEH CTYIIEHN CAMOPa3BUTHSI.

3. Tperwnii moaxom, onpeesgemMblilt Kak pedJIeKCUBHBIN, TMEET 0CO-
6oe 3HAYEHNE JIJTS [16J]ATOTTYIECKOr0 IIPOIIECCa, TOCKOJIBbKY CIIOCODEH pe-
[IUTh HEKOTOPBI KOMILIEKC JIMYHO-OPUEHTUPOBAHHBIX 33189 MATEMa-
TUYIECKOT0 00pa30BaHUsI, OCYIIECTBUTD ITEPEBO/L CYOHEKTHO-00HEKTHBIX
OTHOIIIEHUH B CHCTEME “TIPEIoIaBATE b~y IaIluiicst” Ha CyObeKTHO-CYOb-
ektHble. ClabbIM 3BEHOM B JAHHOM IIOJIXOJIE SIBJISIETCSI HEIOCTATOY-
HOe BHUMAaHHUE HUCCJeJoBaTesell K pa3paboTke Criocob0B CaMOKOHTPO-
Jsist. O4eHb MHOTHE OTOXKJIECTBIISIIOT TaKUe MMOHSITHsI, KaK “CaMOOIEHKA

“camopediiekcus”, “caMOKOHTPOJIL . Ha mpakTuke ke Bce OHU MCIIOJIb-
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3YI0TCsI AMU30MIeCKU. B negaroruke HeT Teopun, KoTopasi Obl obecte-
qUBaJIa B JIOJKHOU Mepe Pa3sBUTHE CAMOKOHTPOJIS yUAIUXCs, & €CJIn
CMOTPETDH TIyOKe — €JIMHCTBO KOHTPOJISI U CAMOKOHTPOJISI B T1€/IarOT U~
YeCKOM IIPOIIECCe.

Takum obpaszoM, KOHTPOJIbL HEOOXOAMMO PACCMATPUBATL KAaK WH-
dopMaIOHHO-KOHCTATUPYIOIEE, TUATHOCTHKO-00y1aloree u pedJrek-
CHBHOE B3aWMOJIEHICTBUE YIACTHUKOB I1€/IATOTUIECKOr0 IIPOIIECCa, OpH-
E€HTHPOBAHHOE HA YCTAHOBJIEHNE COOTBETCTBUS BCEIl CUCTEMBI yIeOHO-
BOCITUTATEILHON PAOOTHI yIUTE ST MATEeMATUKN [ 0Cy1apCTBEHHBIM 00-
pa3oBaTe/IbHBIM CTAHJAPTAM U Ha COBEPIIEHCTBOBAHUE I1€JArorude-
ckoit nesitesibHOCTH. ClIeIyeT akIeHTUPOBATH CBOE BHUMAaHME HA (PyHK-
[MOHUPOBAHUK KOHTPOJISI B TIPEJieax yIeOHO-BOCIUTATEIHLHOIO PO~
1ecca 1Mo MaTeMaTHKe, HCKIIINTEbHO B PAMKAX COTBOPYECKUX OTHO-
MEeHUH TIPEIo/IaBaTe b~y ICHUK.

Kaxk nokazas anaimns psija UCC/IeI0OBaHuil, B COBDEMEHHOM II€/[aro-
THYECKOM ITIPOIIECCE ONPEEIISIIOTCS Clierytorue (byHKIUH KOHTPOJIS:

— U3ydYeHne JIesITeJIbHOCTH YUalllerocsi, HAKOIJIeHrne MHMOPMAIIUU O
ero paboTe HA OCHOBE AHAJUTUIECKH OOOCHOBAHHBIX I€JIeil M XOPOIIO
[IPO/IyMaHHBIX IIPOI'PAMM, ApryMEHTUPOBAHHBIX I1€PEIOBBIM OIIBITOM
MIPEIoIaBATE Ie-HOBATOPOB U PEKOMEHIAIIASIMUA COBPEMEHHON JTUIAaK-
THKU, TEOPUH BOCIINTAHNUSI, BO3PACTHO U [T€JJArOTUIECKOI IICHXOJIOTUH,
METOJIUKHU ODYIeHUS] MATEMATUKE;

— OKa3aHWe ydJalleMycsi KOHKPETHOW W CBOEBPEMEHHOMN ITOMOIIIH,
BCEMEPHOE COJEHCTBHE POCTY €r0 TBOPUECKOTO Pa3BUTHUS,;

— YCTAHOBJIEHUE OTHOIIEHUI COTPYIHUIECTBA MEXK/IY IIPEoaBaTe-
JIEM W yYaIlMMCsl Ha OCHOBE BHUMATEBHOI'O OTHOIIEHUSI K €r0 TBOpUe-
CKUM U3BICKAHUAM, IJIyOOKOI 3aMHTEPECOBAHHOCTU B PA3BUTUU UHIIU-
BHJIyaJIBHOI'O CBOeOOPa3Usl yUIalllerocsi, "CKpeHHel Bepbl B IIOTEHIIAA b~
HBIE BO3MOXKHOCTH ydYaIlerocsi paborars Jydire, paboTarh HA yPOBHE
TpeboBaHMt K OOHOBJIAIOINIEHCS ITKOJIE;

— opraHu3aIus KOHTPOJIsi C YIeTOM MHEHUI 11eIarOrmIecKoro KoJi-
JIEKTUBA, BHIBOJIOB METOINIECKUX 00HEIMHEHUIT ITperoiaBaresieii-pei-
METHHKOB;

— COTJIACOBaHUE COMEPKAHMS M (DOPM PAOOTHI TIPEITOIABATEST HETIO-
CPEJICTBEHHO C aIMUHUCTPAIME, IPUHIMAasl BO BHUMaHUE ero cooopa-
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JKeHUsI 00 UMEIOIIUXCS TPYIHOCTSX U HEPEIIeHHBIX MpobJjieMax B Iejla-
TOTUYECKOIl MPAKTUKE;

— 0e3yCcJI0BHOE COXPAHEHUE 33 YYalllUMCs IIpaBa Ha yTBEPXKJIEHUE
CBOET0 MHEHUsI 1 0OOCHOBAHWE TIPABOMEPHOCTY CBOUX YKU3HEHHBIX TIO-
3UIUI U B3TJISIJIOB.

OYHKIMY MTKOJLHOTO KOHTPOJIsI ITIOMOTAl0T HE TOJIBKO Oojiee je-
TAJbHO MOHATH CYIIHOCTb U CHENUMUKY KOHTPOJIH, HO U 0CODO IOJI-
YEePKHYTh CyObEKTHO-CyOBEKTHBIN XapaKTep B3aWMOOTHOIIEHU IIpe-
[IO/TABATENIS U yIAIUXCS.

KouTposb uccieayercss B TEOpUU METOIUKN O0YIEeHUs] MaTeMaTUKe
¥ OCYIIECTBJIIETCS Ha MIPAKTHKe depe3 D0sbinoe MHOroobpasue GopMm
U BHJIOB, KOTOPBIE IIpejjiaraeM KJaccuuImpoBaTh CIeIyOmMuM 00pa-
30M (cM. Tabur. Ha c. 245).

B ocuoBy mannoii knaccudukanmumu GopM KOHTPOJIS [TOJIOXKEH €U~
HBIIl KPpUTEPUil: BblIeIeHNe CyObEeKTOB IMKOJIHLHOrO KOHTposs. Ha oc-
HOBE JIAHHBIX KPUTEPUEB DS YIEHBIX BBIIEJSIOT CIeAyIomue hOPMbI
KOHTPOJIS: MIPENOIaBATEbCKUi, KOJUIEKTUBHBIN, B3ANMOKOHTPOJIb, Ca-
MOKOHTPOJIb. BuJibI KOHTPOJIA KIAaCCHMUINPYIOTCS HA OCHOBE IEJIeid,
BPEMEHU IIPOBEJIEHNSI, CTEIIEHN 0XBaTa 00bEeKTa, MEPUOJUIHOCTH IIPO-
BEJIEHUsI, [TOJIHOThI OXBaTa. BbIJejieH Takoil BHJI KOHTPOJISI, KaK ILjia-
HUpyeMbIil pe3ysbTar. OCHOBaHUEM JJIsl JIAHHOTO BBIJIBUKEHUSI ITOCJIY-
JKUJIA BBIIIE PACCMOTPEHHBIE MOAXO/bI K KOHTPOJIIO (MH(DOPMaInOHHO-
KOHCTATUPYIOMIU, TUardHocTuko-o0ydaronmii, pedekcusnbii). Kax-
noit hopme KOHTPOJIS B TaOJIAIIE TIOM00paH OIpeIe/IeHHbBIN BT KOHTPO-
g1, PacemarpuBast kiraccnukaiuio BUIOB 1O TEJsIM, MbL 00Jiee IeT-
KO Da3rpaHUYMId WX COOTBETCTBEHHO (hopmam KOHTpoJA. Tak, mpu
[IPEITOIABATEIHCKOM U KOJIJIEKTUBHOM OCHOBHBIMH IIE€JISIMHA KOHTPOJIST
3a 00pa30BATEILHBIM IIPOIECCOM SABJISIOTCS: OKAa3aHHE OIePaTUBHOMN
IIOMOIIY YYaIUMCs, [IO/IT0TOBKA K CaMOCTOSITEIbHON U KOHTPOJIBHOM
pabore. IIpu B3aMMOKOHTpOJIE TIEJIN OIPEJIEIAIOTCS, B IEPBYIO OdUe-
pe/ib, depe3 OpraHu3aIfio pabOTHI 110 OKA3AHWIO CBOEBPEMEHHO I10-
MOIIIY, TIOBBIINEHUIO YPOBHS 00y4YeHHOCTH U JIp. Bojiee dacTHBIE Tie/H
OIIPENIEJISTIOTCST yIUTeJIeM Ha OCHOBAHUU COJEPXKAHUS ITPOBEPKU. Bu-
JIbl, KJIacCU(DUIMPYEMbIE 110 BPEMEHU IPOBeieHns ([IPeBapUTe/IbHBIIA,
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TEKYIIUii, HTOrOBBIH ), IPUCYTCTBYIOT [IPH IIPOBEJACHUU BCeX (hOPM KOH-
TpoJisi. I1o106H0e HAOITIOAeTCs U IIPY UCIIOJIB30BAHUY BUI0B KOHTPOJIST
1o crernenu oxsara (00U, YaCTUYHBIH), U 110 EPUOJUIHOCTH [IPOBe-
JIeHUA (anu3o;mqecxm’71, EepPUOJINYECKUIA, CI/ICTeMaTI/IquKI/If}I). IIpu pac-
CMOTPEHUU TAKOI'0 BUJA KOHTPOJIS, KAK IOJHOTA OXBATA, U3MEHEHUS
MIPOUCXOSAT IIPU B3AMMOKOHTPOJIE, TJIe, KAK U IIPU [IPEI0IaBATETHCKOMN
U KOJUIEKTUBHON (hOpMe, IPUCYTCTBYIOT (DPOHTAIBHBIN, TEPCOHATb-
HBIN, TEMATUYEeCKUN BUIBI, a CBOIO HEOOXOIMMOCTH TEPSET KJIACCHO-
00600IITAIONN BU KOHTPOJIS.

JlaHHBIH OIX0 MBI ODOCHOBBIBAEM IIPEXKJIE BCETO TEM, UTO B3a-
UMOKOHTPOJIb Kak (opMa I0/Ipa3yMeBaeT KOHTPOJIb 33 JlesiTe/IbHO-
CTBIO YYAIIErocsi, a KJIACCHO-OOOOINAONINN BUJI HAIIPDABJIEH Ha Jiesi-
TeJIbHOCTh YUeOHOI IPyIIbl y Pa3HBIX MpenogaBareseil. B cumy sToro
Pa3IMINMOCTh €r0 MPHU B3aUMOKOHTPOJIE TepSieTCs. BbIIeIeHHbIN Ha-
MU BUJ[ KOHTPOJIS [0 IUIAHUPYEMbIM pe3ysbraraMm (uH(bOpManuoHHO-
KOHCTATUPYIOMIUH, JUAIHOCTUKO-00yJaomuil, pedIIeKCUBHbIN) IIpu-
CYTCTBYET B KaXK 101 (popMe KOHTPOJIsI, OJTHAKO CJIeyeT OOPATUTH BHU-
MaHHe, YTO IIPU IIPEOIABATEIHCKOM U KOJUIEKTHMBHOM YaIle BCEro
JIAHUPYETCs pe3yIbTAT MOy IeHns n (puKcupoBanus nadopmarnn. B
KaXKJIOM M3 HUX IPUCYTCTBYIOT 3JIEMEHTHI JMATHOCTUKO-00YYaIOIIErO
1 pedJIeKCUBHOTO BHUIa KOHTPOJs B TOM WIH WHOM obbeme. I[lpu
paccMOTpeHnu Takoil pOpPMBbI, KaK B3aMMOKOHTPOJIb, B IEPBYIO Ove-
pellb MpEeIIoUYTEHNe OTIAETCS JUATHOCTHKO-O0YJaoIeMy BHUIY, Tak
KaK ydalmMmcsi yio0HO, paboras B ape, OCYIIEeCTBJISATH JIMArHOCTH-
KY, OKa3bIBATh TOMOIIh, 00y4IaTh u T.;1. OIHAKO OTIAEeTbHBIE 3JIEMEHTHI
nHMOPMAITMOHHO-KOHCTATAPYIOIIETO U PeIEKCUBHOIO BUIOB KOHTPO-
JIsT TAK2K€ MOTYT OBITh YACTUIHO WCIOJIb30BaHbl. Heobxommmo orme-
TUTDb, YTO B MIPAKTUIECKON JEATEILHOCTHU MIPEIIOIABATEIS MOTYT OBITh
HCITOJIb30BAHBI CMENIaHHbIe (POPMBI KOHTPOJIS.

Peanuzarusa BeimeykazaHubix (pOPM M BUJIOB KOHTPOJIS B yIeOHO-
BOCIIUTATEILHOM IIPOIIECCE ITPOUCXOIUT ITOCPEICTBOM MeTo0B. B mipe-
JIOXKEHHOM K.HaCCI/I(bI/IKaL[I/II/I METO/IbI PACIIOJIOZKEHBI II0 JIOTUKE IIpOBe-
JeHnst GOPM KOHTPOJIS.



KJ'IaCCI/I(bI/IKaI_lI/ISI CbOpM, BUOJOB 1 ME€TOAOB IIKOJIBHOTO KOHTPOJIA

Dopmul Buovi konmpons Memoow
KOHmpoaa KOHmpoaa
Ilo yersm Ilo Ilo nepuody | Ilo nonnome | Ilo epemenu 1o Ilo no2uxe npogedenus
cmenenu | npogedeHus oxeama nposedenus naaHupyemomy opm konmpona
oxeama pe3ynbmamy
IlpenoaBa- | Oxasanue omepatusHoH | O6mmi Onmsogudecknuil | GpoHTUIBHBIN Tlpensapurenshsii | UudopmanuonHo- Habmonenne
TeNbCKuii TIOMOIIH yuamumes, | Yactnunsii | Tlepuomeckuii | Ilepconamsnstii | Texymmit KOHCTATHPYIOIHA; Anamn
NIOATOTOBKA K ¢/p 1 K/p Cucremarnye- Temaruueckuii | Wtorossrit OT/IEJIbHBIE JNEMEHTh! | AHAIH3 Pe3yJbTaToB
cKuit Knaccro - JHATHOCTAKO- JeSTeNBHOCTH
o6obuarommii ofyyatonero u | Jlnauslit onpoc
pedrexcuBHOrO JluarrocTryeckue
Anau3 JoKyMeHTaluu
becea, nenosoit ananor
XpoHoMeTpipoBaHKe
Komnextns- | Oxasanue onepatusHoi | O6umit Onmmsogndecknuil | GpoHTUIBHBIN TlpenBapurershsii | UudopmanionHo- Habmonenne
HBIH TIOMOIIIH; nposepka | Yactnunbiii | Ilepnommuecknii | Tlepconamsnsiii | Texympuit KOHCTATHPYIOIHA; Ananms
YpOBHS  OOYYeHHOCTH H Cucrematiye- Tematnyeckuit | Mrorossiit OT/Ie/bHBIE BJIEMEHTBI
. AHanu3 pe3ynbTaToB
T cKuit Knaccro - JHATHOCTAKO-
o6obmaromHii ofyuatomero n | ACATCILHOCTH
pedrIeKCHBHOrO becena
Bsaumokont- | [osbimenne yposus | OGmuit Onuzozmueckuit Ipexrapuremsublii | Jluarnoctiko- Jenoroit ananor
poib obyuennocts; nepenaya | Yactnumslit | Ilepuommuecknii | Iepconampupii | Texymuii obyyatomuii; Becena
yMeHUH M HaBBIKOB; Cucrematye- Tematnyeckuit | Mrorossiit OT/Ie/IbHBIE BIIEMEHTBI
M . AHanu3 pe3ynbTaToB
OKa3aHHe METOJHYecKoit cKuit HH(OPMALIHOHHO-
oMo KkoHctatupylomero u | ACATEIBHOCTH
pedIeKcHBHOrO
CaMoKoHT- CaMoolieHKa U caMOHa- O6uwmit Cucremarnuec- Tpeaapurenshbiii | PedexcuBHbIi CawmoripoBepka
poib M3 cOOCTBEHHO J1esi- Yactiunpiil | kuif IMepconambhpiit | Texymmit CaMoaHaTH3
TEJILHOCTH; Pa3BUTHE Wroroblit
CamoonenKa
CIOCOOHOCTH K CaMOCO-
BEpLICHCTBOBAHHIO "
CaMOPA3BUTHIO;

COTOCTAB/IEHHE JOCTHT-
HYTBIX  PE3YNBTaTOB ¢
TpelyeMbIMHU CTaHAap-
TaMH

OMHUIRNOLRIN Ol YUHBHE BIrodILHOM
OJOHIHULMO(P(E OIMHOI'ALISMIAIO M HOI'dLUhA ©IIOLOINOI] ‘JAI'(O BQRQUILAN
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HeobxommocTb 00beIMHUTH JTAaHHbIE KATETOPUHU B €IUHYIO CHCTE-
My, TIPEJICTaBIEHHYIO B TaOJIUIE, BHI3BAJIO TO, 9TO B HMCCJIEIOBAHUSIX,
TOCBSAIIEHHBIX KOHTPOJIIO, BCTPEYAIOTCS JIUMTH OTAE/TbHBIE TTOMTBITKA aB-
TOPOB BOEIUHO KJIACCU(PUINPOBATH METO/IBI, BUABI U (POPMBI KOHTPO-
ss1. Ha mpaxTrke 370 mo3BoUT 60JIee parnoHaIbHO U Ie/IeHapaBIeH-
HO TIOJIXOJIUTH K BBIOOPY M peain3aliiid UX MPU KOHTPOJIE 33 yIeOHO-
BOCIIUTATEIbHBIM IIPOIIECCOM.

Db dekTuBHAST OpraHU3aIus KOHTPOJS 3HAHWI B IIporecce o0yde-
HUSA MaTeMaTUKe BO MHOT'OM 3aBUCHUT OT CO3JAaHUS M PeaU3alluu Cje-
IYIONIUX yCJIOBUIA:

— I1eJI KOHTPOJIS JIOJIZKHBI a/IeKBATHO OTpazkKaTh IJIaBHBIE IIeJIN Ma-
TEeMaTUIECKOTO 00pa30oBaHus: 0OeCIIeYeHre TTPOYHOTO U CO3HATEIHLHO-
IO OBJIQ ICHUS] yYAIUMUCA CUCTEMOU MaTeMaTHYeCKUX 3HAHUN U yMe-
HUi, HEOOXOINMBIX B TTOBCEIHEBHON YKU3HA U TPYAOBON AEATETHHOCTH
KarKJIOMy 9JIeHY COBPEMEHHOTO OOIIECTBA, JOCTATOIHBIX U N3y I€HUS
CMEXKHBIX JIUCIUIIINH U TPOJIOIKEHNsT 00pa30BaHMNST;

— MeCTO KOHTPOJISI B IIEJIATOTUYECKOM IIPOIIECCe JIOZKHO OBITh MPO-
MEKYTOYHBIM MeXK/ly IIOCTABJIEHHON IeJIbI0 M JIOCTUTAEeMBIMU Pe3Yilb-
TaTaMMU;

— MeXaHM3M KOHTPOJIS MOJKEH ITPeJInojiaraTb aKTUBHOE B3aWMO-
JeficTBue cyObeKTOB TearOrnIecKoi 1eaTeIbHOCTH,;

— pe3yJibTaTbl KOHTPOJIA JOJI2KHBI CTaHOBUTHCA IIpe,JIIIOCbIJTKOfI MO-
TUBAIIUN K CAMOCOBEPIIEHCTBOBAHUIO, JaJIbHEHIIIEMY U3y4EeHNIO Kypca
MaTEeMaTUKU.

IIpemomaBaTenio, OCyIIECTBISIONEMY KOHTPOJb 3HAHWUNE B COBpeE-
MEHHOM IKoJIe, TpebyeTcs:

1) obuaziaTh BBICOKOIT KYJIBTYDOI M KOMIIETEHTHOCTBIO, HAY IHO-TE0-
peTuydecKoit 1 MeTO/IMYeCKON NOArOTOBKOI, KOTOPbIE JAal0T MOpPaJIbHOE
IpaBO Ha KOHTPOJIb, COOTHOCHUTD IIPE/IbsiBJIEHHbIE TPeOOBaHUS C KOH-
KPETHLIME YCJIOBUSIME PabOTHI;

2) y4uTBIBATH IIOTEHIIUAJ, YPOBEHb BOCIMTAHHOCTH, OOYYEHHOCTU
7 Pa3BUTHS yUAIMXCS, CBOCOOPA3UsT KaXKI0W TBOPUYECKON WHTUBUTY-
aJIbHOCTU B YCJIOBUSIX €€ JIesITeJIbHOCTH;

3) npuaaTh eMy HHTEIrPAIMOHHBIN XapaKTep, IPUBJIEKast K IPOBEP-
KaM IIPEJICTABUTEIEH TPEIMETHBIX METOINIECKUX O0beIUHEHMIT, JIy -
IMIUX IIPenoaBaTesei;
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4) paccMaTpUBaTh €ro JIefCTBEHHOCTD YePe3 OKa3aHNe CBOEBPEMeH-
HOIi [TOMOIIIU TeM, KTO B Hell HYKJIA€TCsl, BbISIBJICHIE U IIPUMEHEHHE TIe-
PEJI0BOTO TEJArOTMIECKOr0 ONBbITa Yepe3 YCTAHOBJIEHUE MEXKJY CyOb-
€KTOM M OO'bEKTOM OTHOIIEHUI B3aMMOIIOHUMAHIS, B3ANMOYBaXKEHUSI
U COTPY/THIIECTBA;

5) He IPOCTO KOHTPOJIUPOBATH COCTOSHUE YIeOHO-BOCIIUTATEIHLHOTO
porecca, a Co3/aTh eJINHYI0 WH(POPMAIMOHHYIO CHCTEMY, obecredn-
BaIOIIY IO I1€JeCO00PA3HOCTh, OOBLEKTUBHOCTD, TJIACHOCTH, ILJIAHOMED-
HOCTbh, PEryJIIPHOCTH KOHTPOJISI U TIPOYeEe;

6) ycTaHaBJIMBATH OrPAHUIEHHYIO B3AUMOCB3b KOHTPOJISL C TIy6o-
KHAM BCECTOPOHHUM AHAJIM30M MPOBEPSIEMBIX 00BHEKTOB, KOHEIHON Tie-
JII0O CTABUTH TPUHSIITHE OINPEJEJIEHHBIX MeJArOMMYeCKIX pEIIeHuil u
[IPOr'HO3 OTHOCHUTEILHO JAJIBbHEIIIEero pa3sBuThsl N3y YaeMOro IPOIecca
WJIU €er0 KOMIIOHEHTOB, BBISICHUTH IPUIMHBI HECOOTBETCTBUS U OIIPeJie-
JINTh HanboJiee JeHCTBEHHbIE ITyTH ¥ METOJIbI UCIIPABJIEHUS HEJOCTAT-
KOB;

7) co3maTh KOMMOPTHYIO BEIIECTBEHHO-IIPOCTPAHCTBEHHYIO yueb-
HYIO Cpejty, OJIaronpusaTHBIA TCUXOJOIMIeCKIi KIMMAT;

8) obecrieunts quddepeHnuaImIo 9epe3 B3auMO3aBUCUMOCTD YPOB-
Hsl KOHTPOJISI OT PEe3yJIbTATOB pabOThl BCErO y4eOHOI'O0 KOJIJIEKTUBA
OTJIEJIBHBIX €0 I'PYIII, OTIUIAIONINXCS 110 YPOBHIO 00y YeHHOCTH.

Nmenno dbopmupoBanme Beeil raMMbl TpeboBaHUiT OymeT criocob-
CTBOBaTh BBINOJIHEHNUIO Ha IPAKTUKE BbIJIEJIEHHBIX (DYHKIINI KOHTPOJIS.
[Ipu ucmob30BaHUN KOHTPOJIST JII000H (GOPMBI M BUIA 00sI3aTETHHDI
JOKA3aTeIbHOCTh, KOHKPETHOCTh U CBOEBPEMEHHOCTH PEKOMEHIAITNN,
CODJIIO/IEHNE T1€/IaTOMMYECKOr0 TaKTa M IIPOYee, UTO U SIBJISIETCS CO-
CTABHBIMHU YACTSIMU BCEIl CTPYKTYPBI BBISIBJICHHBIX TPeOOBAHUHN K KOH-
Tpostio. KOHTPOJIb, CyIIecTBYIONMii B HACTOSINEE BPEMsI, HAITPABJIEH B
GoJIbIIIEll CTElleHN Ha BBISBJIEHHE COOTBETCTBUSI BCE CHCTEMBI y4eOHO-
BOCIIUTATEIBHON PabOTHI TperogaBaTesis [ocymapcTBeHHBIM 00pa30-
BaTeJIbHBIM cTaHgapraMm. st Toro, 4Tobbl cliesaTh KOHTPOJIbL Gojiee
JIEMOKPATUYIHO HAIIPABJIEHHBIM, MCXOJsl M3 HOBOI MapaJurMbl oOpa-
30BaHUsI, HEOOXOJMMO 0DECIIeYnBATh €ro eIMHCTBO ¢ CAMOKOHTPOJIEM,
KOTOPBIN PACCMATPUBAETCS KAK OJTHA U3 €ro (GOpM. DTO MTO3BOJIUT yUa-
MEMYCsi HE TOJIBKO 2KJIaTh OIIEHKW CO CTOPOHBI, HO M CAMOMY y4aCTBO-
BaTh B Hell, 9TO COOTBETCTBYET OCHOBHOMY 3aKOHY DA3BUTHS JTUTHOCTH
— UMMAaHEHTHOMY TIPOIECCY CTAHOBJIEHUST IEJIOBEKA.
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CocraBjieHne y4eGHbBIX ITOCOOUM MO METOANYECKUM
JUCHUILIMHAM B acCHEeKTe AesTeJIbHOCTHOIO MOAXO0ZA
K O0y4eHUIO

E.C. Ilemposa

[Ipobitema cocTapjenns: yaeOHBIX TOCOOUIT 1O JIFOOOM JTUCIUILINHE TPe-
OyeT peIeHus CJIETYIONINX BOIPOCOB: OOOCHOBAHMS HEOOXOIUMOCTHU
CO3JIaHNA TAKUX TOCOOMit; BHIOOpA BUIOB STHX MOCOOWIA; yCTaHOBJIE-
HUsI COJIEPYKAHUS KaXKJIOTO TIOCOOUsI, €r0 CTPYKTYPBI; BBIOOPA METO/IOB
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paboThl ¢ 00yd4aeMbIMU 10 COOOINEHNIO UM HOBBIX 3HAHMIL; OPraHU3a-
WY PEIeHus] 3aJ1a4, CBSI3aHHBIX ¢ KOHTPOJIEM y4eOHOI JIesTeIbHOCTH
00y4JaeMbIX; YCTAHOBJIEHUS 0a3bl 3HAHUIN, YMEHUN W HABBIKOB, C KO-
TOpOit 00ydaeMblil HAYMHAET 3aHATHS 110 HOBOMY TOCODUIO; UCCJIE]I0-
BaHMsI BO3MOXKHOCTEI peam3allii MHTEIPATHBHBIX MEXKIIPEJIMETHBIX
cBsizeil U NpUKJIQIHBIX aciekToB. Co3aaHne mocobuil 1Mo JUCIUILITNHAM
MEeTOIMIECKOrO IUKJIA JIJIsl CTY/IEHTOB IIe/IBY3a OCTPO HEOOXOIUMO yIKe
MIOTOMY, 9TO TAKUX IIOCOOWIT B JIOCTATOYHOM KOJIMYECTBE IIPOCTO HET.

Hamr runorernveckuit OMMOHEHT He 3aMeJIJTUT BO3PA3UTh HAM, CChI-
Jlasich Ha, 110cobusi nocieHux Jjer (Hanpumep, [5, 7, 11-13, 20, 21,
24]). OmHako, BO-TIEPBBIX, KAXK/IBII BY3, BBIMTYCKAIONTHIN MPETIOIABATE-
Jielt cpelHUX 00pa30BaTEIbHBIX yUYPEXKJIEHWl, UMEeT B Hallle BpPeMs
CBOIO HEMIOBTOPUMYIO WH/IUBUIyaIbHOCTh. BEpOosTHO, MMEHHO TO3TOMY
y2Ke TI0CJIe BBIXOJa B cBeT yueGHoro nocobust V1. Capannesa [20], Bbi-
nynieHHoro usgaresancrsoM “IIpocsemenue” (T.e. U3IATEIHCTBOM BCe-
poccuiickoro Macmraba), CJIOBHO I'puUbbI IOCJIE JIO0XK/sl, PACTYT IIOCO-
Oust, U3JAHHBIE OTJIEJbHBIMYI HE CTOJUYHBIMU IEIBY3aMU.

Bo-BTOpBIX, 10 IUCIUIUIMHAM METOIUIECKOrO MUKJa TpedyeTcs B
HACTOsIIIlee BpeMsl U3/IaBATh HE OJHO OT/e/IbHOe ydeOHOe mocobue, a
[EJIbIf KOMIUIEKT WX, BKJIIOYAIONINI KPATKOE COJIepXKaHue JIeKIINOH-
HOTO Kypca Teopur M MeTomukn obyuenusi maremarunke (THIMOM),
METOIUYIECKIE PEKOMEHJIAIINN 110 U3YUEHUIO Kypca, COOPHUK 3aJIaHuil,
oCcOOUsI TI0 METOIUYECKUM CIEIKypCaM, TeMaTUKy KyPCOBBIX U JIU-
IUIOMHBIX PabOT € yKa3aHWEM KPATKOTO COJEPKAHUS KaxKI10# u Oub-
JimorpadUIeCcKIM CITHCKOM.

B-Tperbux, CTYIeHTBI He UMEIOT BO3MOXKHOCTU IIPUOOpecTH yded-
HbIe TOCOOUsI, U3IAHHBIE [IEHTPAJIN30BAHHO (UMEIOTCsI B BUJY Kak bu-
HAHCOBBIE BO3MOXKHOCTH O0yYaeMbIX, TaK U OTCYTCTBUE MX WH(MOPMU-
POBAHHOCTU O BBIXOJIE B CBET TOTO WJIM WHOTO TOCOOUSI U OTCYTCTBUS
9THX TI0COOMI B MarasuHax uim GUOJIMOTEKAax TOPOJA).

B-derBepThix, HOBBIIT COBpEeMEHHBIH meHHEIi MaTepuast mo TU-
MOM, o0cobeHHO Kacalomuiicss TEXHOJIOTUN OOyUYeHUs] MaTeMaThuKe,
nybauKyeTcss B COOpPHUKAX HAyYHO-METOINIECKUX CEMUHAPOB U KOH-
depennuit npemnojaBaTesieii mMeBy30B U YHUBEPCUTETOB, HO OH HEJO-
CTYIIEH y2Ke JIJTsl IPENOJIaBaTe e, He sIBJIAIONINXCST Y YACTHUKAMEI ITUX
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KOH(DEPEHIMIT U CEMUHAPOB, & JJIsi CTYAeHTOB — TeM 60Jiee. Takoil Mma-
TepuaJsl MPUXOIUTCS 110 KPYIUIAM COOMpPaTh Kak mpenogasareno T1-
MOM, Tak u CTyJeHTaM U3 IEPUOIUIECKON medyaru: KypHaJioB “Ma-
Temaruka B mkose’, “Ilemaroruka’; “Hapomnoe obpasoBanmue”’, razerst
“Maremaruka’ u ap. Ho obbeguHeHne n cucTeMaTu3alns TaKoro MaTe-
puaja - mesio, Tpebyrolnee HEOIPABIAHHO OOJIBIION 3aTPATHl BPEMEHHU.

[Ipu HAZBAHHBIX YCJIOBUSIX MPEJICTABIISETCS OPTAHU3AIMOHHO Dojtee
VJIOOHBIM KasKJIOMY BY3y U3JaBaTh CBOU ITOCOOUsT HYKHBIM JIJISI 9TOI'O
By3a THPAYKOM.

MeTomosiornyeckoii OCHOBOM TaKUX MOCOOHUIT JTOJI?KHA CTATh
METHON02UA NPOEKMUPOSaHUA yIeOHnKa, paspaborannas B.M. Mo-
HaxobiM ([14, [15]), mosBossttomast co3maTh “mo JaH06OMY MpPEaMeTy
MHOT'OYPOBHEBBIIl yIe0HUK, B KOTOPOM peJibedHO IPeICTaBJIEHbI IIPO-
reccyasabHble 0COOEHHOCTH OOYYEHUs C YIeTOM METOJMIECKUX U JIH-
JTAKTUIEeCKUX OCODEHHOCTEN yCcBOeHHUsI W (DOPMUPOBAHUS 3HAHUIL, Ta-
PAHTHUPYIOIIHIT HOPMAJILHYIO HAPY3KY 00ydaeMbIX U KOMQOPT Ipero-
JaBaTesbCKOl JesitenbrocTn” [14. C. 161].

Upe3BhriailHO BaXKHA PEATU3AINA JeAMEALHOCTIHO20 00T00a NpPU
00yueHUY CTYAECHTOB N0  IMuMm nocoduam. VImeeTcs B BUIY TO, ITO
C.U. Ioxop-Tponknuit HaspBaa “obydeHnem depe3 3amadn’. TOJBKO
TaM pedb MIa 06 00y IeHIN MATEeMAaTUKE B PE3YJIbTATE PEIIEHUs] Y ICHN-
KOM CHCTEMbI MAaTeMATHIECKUX 3aJ1a4, CIIEIUATHHO MOJ0OPAHHBIX aB-
TOPOM TOCOOUS, 371ECh YK€ MbI OY/IEM TOBOPHUTH O CAMOCTOSITEILHOM Pe-
[IEHUU CTYAEHTAMU CePpul Memoduueckur 3a0ay M0 00y IEHUIO TITKOJIb-
HUKOB MaTeMaTHUKe, IIPE/JIATAEMbIX CIIEITUAIBLHBIMEU YIeOHBIME TTOCOOH-
SIMH. DTH TOCOOUsT 00/IAIAI0T KOMIIAKTHOCTBIO, Y€TKOCTBIO M3JI0XKEHUST
¥ HE3aBUCUMOCTBIO OT ITKOJBHBIX YIeOHUKOB MO0 MATEMATHKE PA3HBIX
aBTOPOB U OT KOHBIOHKTYPhI. OHHU CO3/IAI0T IIUPOKOE II0JIE CAMOCTOSI-
TEJIbHOM JesITeIbHOCTH CTYJ/IEHTOB KaK 0 OBJIAJIECHUIO MU T€OPETUIe-
ckumu noJioxkeHustmu TIMOM, Tak 1 10 IIUPOKOMY HCIIOJIb30BAHUIO
[IOCJIEIHAX B IIKOJIBHOM MPAKTUKE 00yJYeHNs MaTEMATUKE.

YuebHble OCOOUS 110 METOANYECKHAM UCIUAILIAHAM JIOJIXKHBI T'O-
TOBUTB Oy/LylIUX yUIuTeeil MaTeMaTUKU K TBOPUYECKOIl eI TeIbHOCTH.
DTO 3HAYUT, ITO MOJIOJIBIE MEIATOI-MATEMATHKY, BBII/Is U3 CTE€H WH-
CTUTYTa, JTOJKHBI yMETb CBOOOJHO I0JIb30BATHCS METOJIAaMU HayIHO-
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I'0 UCCJIEIOBAHKS, METOIAMI SBPUCTUKY, TEOPpUEN YKPYIHEHUS UK~
TUYECKUX EIUHUI], COCTABJIATH CHUCTEMBI ODYYAIOMNX 337ad M0 KaXK-
JOf TeMe MIKOJIBHOI'O Kypca, pa3padarblBaTh aBTOPCKHUE IIPOIDAMMBbI
MIKOJIbHBIX MATEMATHIECKUX KPYKKOB, (PaKyJIbTATUBOB, MaTEeMaTHIe-
CKUX JUCIUIUINH B KJIACCAX [T YIVIyOJIEHHOT'O U3y YeHUsI MATEMATUKH,
B I'YMAHUTAPHBIX KJjaccaxX, Kjaccax koppekimu. OHU JOJIKHBI YMETh
BOBDPEMsI aKIEHTUPOBATH BHUMAHME YUIAIINXCs HA TJIABHOM DU U3y de-
HUU KaKJI0# TEMBbI, YMETh [IPABUJILHO PACIIPE/IE/ISITh BPpEMsI Ha YPOKe U
pu HeOOXOAMMOCTH BAPHUPOBATH KAXK/IBII ITAI YPOKA B IEJISAX OBBI-
meHus ero 3 MEKTUBHOCTA. Y YUTEb JOJIZKEH YMETh COCTABJISATH CBOU
IUIAKTHIECKAE MaTEePUAJIBI, KOHCTPYUPOBATH CPEICTBA HAIJISTHOCTH
U IpubOPHI, CIIOCOOCTBYIONINE PAIMOHAIN3AINA 00y IEeHUsT MATEMATH-
ke. Teopernyeckre OCHOBBI MIOJATNOTOBKU OYIAYIIAX YUUTEJIEH MaTeMa-
TUKA K TBOPYECKOil jesresnbHoctu paspaboranst C.H. JlopodeeBbim
[6]. Croro MoHOrpaduo0 OH CONPOBOXKIAET OONIMPHBIM GubIHorpadu-
9eCKUM CIIFCKOM.

Kakos moimxen 6brrb Kype TUMOM 110 cosiep:KaHU0 U CTPYKTY-
pe? Lesecoobpa3no i OTXOAUTH OT HEKOTOPBIX TPAIUIHIT IIOCTPOE-
Husi 5Tor0 Kypca? Hampumep: ciemyer Jin MpOJOJKUTH Pas3jiejieHue
Meroauku obyueHus maremaruke Ha “Obmyo metonuky”’ u “HactHyio
MeronuKy”’? Ilo 3TuM BompocaM MbI IIPHJIEPKUBAEMCS TOUYKHM 3PEHUSI
E.M. BeuromoBa 0 coxpaHeHnn TPUOPUTETA TPAJIUIIAI B MPETOIABA-
Hun MaremMarukd. ‘O6pazoBanue u 00ydeHHe He MPUEMJIIOT PEBOJIIO-
[uii, — yTBEPXKIAET OH, — KadeCTBEHHOe ODydYeHWe MaTeMaTHKe BO3-
MOXKHO TOJIBKO Ha 1pounoM dyumamente rpamunuii” [4. C. 10]. To xe
JIOJIZKHO OTHOCUTBCsI M K TipernogaBannio TVIMOM. IeuanbHblil onbIT
MIPOJIETKYJIBTOBIIEB MOKA3bIBAET, K Y€MYy MIPUBOJIUT HEIIPU3HAHUE TPa-
JIUIHIT, OTTOPYKEHKE BCEr0, UTO JIO HACTOSIIEr0 BPEMEHH OBbLIO CIIeJIaHO
B J1t000#1 00J1aCTH 3HAHUS.

Wrak, ecrs “Obimass merojauka’ u ecthb “HacTHast meroauka’ Ipe-
[O/IABAHUS MATEMATUICCKUX JUACITUILINH.

B.U. Baresasunckwuit 8 kaure “Teopust o0ydenusi: CoBpeMeHHasT MH-
TepupeTalus’, paccyxkjas 006 “aKTUBHBIX U “NACCUBHBIX  METOIAX
00yJeHNsI, OTHOCHUT JIEKIINIO K aKTUBHBIM METOJ/IAM, BBIABJISIA HHMOP-
MaI[MOHHYIO, MOTHBAIMOHHYI0, OPraHU3allnOHHO-OPUEHTAIIMOHHYO,
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PO eCCHOHAJIBHO-BOCIIUTATE/IBHY IO, METOIMIECKYIO, OIIEHOYHYIO 1 Pa3-
BUBAIOIILY IO, HAKOHEIT, IIPOCTO BOCIUTATEIHHYO (DYHKIIUIO JIEKITUH, YIIe-
Jisig 0cob0e BHUMAaHUE JIEKITUN TPOOJIeMHOro Tuma. VIMeHHO Ha JeKIun
M3JIaTaeTCsi MaTepPUaJsl, KOTOPBIi pa3dpPOCaH IO PA3HBIM JINTEPATY PHBIM
UCTOYHUKAM, U CTYIAEHTaM COOpPAThb €ro BOEIMWHO IIPOCTO HEBO3MOXKHO
[8. C. 144-154]. IlosTOoMy KpaTkoe Cojep:KaHue JIEKIMil HeoOX0IIMO
CTyJIeHTaM, KaK HUTb ApuajHbl B JJaODUPUHTE MOUCTHHE HEOODbATHOMN
TUMOM. U kak HeT KOHIa OOyJeHUsI MaTeMaTUKe, TaK U HET KOHIIA
TeopuHu W MeTomuke obyuennst maremaruke. Ko3bma IIpyTkoB m3pek:
“Henb3st 00bATH HEOOBATHOE”, HO 9TO MOJIO?KEHHE OIPOBEPTaeT KOHTP-
pUMep BO3MOXKHOCTH CO3JaHusI yaeOHoro mocobust “Kparkoe comep-
kaHue KoHcrekToB Jekimii mo TUMOM”. Coxpassis Tpajuiiuu, Mbl
€ro cocrtapjsieM u3 Tpex dacreii: “Obrmas meroauka’, “Teopust m meTo-
JuKa o0ydeHust aarebpe n HadagaMm anaan3a’ u “Teopus m MeTOaNKa
00y JeHUsT TeOMeTPHUH’.

TpaaunuoHHOCTh HAPYIIAETCH KPATKOCTHIO JI0 CXEMATUIHOCTH U3~
JIOXKEHUsI, YTO CO3/IaeT MIPOCTOP JIJIsi CAMOCTOSITEIbHBIX PA3MbIIIIEHU
¥ BBIBOJIOB CTY/IEHTOB, BHECEHUS CYIECTBEHHBIX JOMOJHEHAN Ha ITPAK-
TUYECKUX 3aHSTUSX M [IPU BBIOJIHEHUN WHIUBUIYAJbHBIX 3aIaHMIA.

Hampuwmep, nmaparpad mocobus “Kraccudukanus u cucremarusa-
s B OOyUIeHNN MaTeMaTHKe’ COJEPKUT TOJBKO OIPEIEIeHUsT ITUX
MOHSITHUI, TPUMEPBI U TpeDOBaHUs, TPEIbsBIsSIEMble K CHCTEMATU3aA~
nuu u Kiraccudukarun. Ha mpakTHyecKnx 3aHATHAX CTYIEHTaAMU [IPU-
BOJSITCSL JIPyTHEe TPUMEDPHI, KOHTIIPUMEDHI, KOIJIa 9TU TPeOOBaHUs Ha-
pymatorcs. Ho nannbiit MaTepuals Oy1eT yCBOEH CTYAEHTaMU Ha YPOBHE
MIPaKTUYIECKOTO IIPUMEHEHNS TOJIBKO TIOCJIE TOI0, KaK eIlle Pa3 C HECKOJIhb-
KO WHBIX TIO3UIUI OH Oy/1eT IOBTOPEH MPU M3YIE€HUU IaCTHON METO/IH-
KU, & 3aTeM HKCIIOJIb30BAH B IEPHOJ I1eJIarOruIecKOil MPaKTHKK JIJIst
WCIIPABJICHUST OMMOOK yIAITIXCS.

[Ipusesem mpumep. CTYJAEHTBI TPOU3BEIN KIACCU(DUKAIUIO YeThI-
PeXyTOJbHUKOB, U3BECTHBIX B OCHOBHOI IIIKOJIE, CJIELYIOIUM 0OpPa30M.

YeThIpeXyTroJbHUKH JIEJIATCH HA [MapauIeIOrPAMMBbI, TPAUEINH 1
9eTBIPEXYTOJbHUKN “IPOU3BOJILHON (POPMBI’; MapasiieIorpaMMBbl A~
Jiee TIOAPA3e/ISTIOTCS Ha MapaJlIeIorpaMMbl “TIPOU3BOJILHON (hOpMBI”,
MPSIMOYTOJIBHUKHU, POMOBI; Tpalleluy — Ha PaBHOOOYHBIE U HEPABHO-
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6ounble u T.1. IIpn nzydenun tembl “HeTbIpeXyroabHUKH ITOT CTY-
JEHT Ha IIPAKTHUKE BCTPEYIAETCS C TAKUMHU ‘(DOPMYIUPOBKAME TeOpeM :
“Ecan nuaroHaJ mapaJiieiorpaMMa, B3aUMHO HEPIEeHINKYISIPHDBI, TO
9TOT mapaJienorpamMm — pom6’ u “Eciin quaronanm dersipexyroabHU-
Ka B3aMMHO TEePHEHINKYISIPHDbI, TO TAKON T€THIPEXYTOJbHUK — POMO”.
Cryugent nemoymesaer(!?): mepBoe IpeioXKeHHEe UCTUHHO, BTOPOE —
JtoxkHO. [Touemy? IToroMy 4To ObLI0 HAPYIIEHO TPEOOBAHUE HEIIPEPHIB-
HOCTH, IIpeIbsiBiisieMoe K Kiraccudukarmun: “Kiaccudukarust He 102K~
Ha TPOIYCKATh HUKAKUX CYIIECTBYIONUX TMOArPyIIT’. 31eCh MpH KJrac-
cudUKaIMK 9eThIPEXyTOJILHUKOB ObLIa IPOILYIIEHa B HesIBHOI (hopme
moArpyImna “napaJuiesorpamm’.

MozKHO IPaKTHKOBATD 3TY OIIMOKY MHAaUE: HAPYIIEHO OJIHO U3 Tpe-
OGOBaHUIl, IPEbIBIISIEMBIX K OIPEJIEJICHUSIM IMOHSTUI Yepe3 PO U BU-
noBoe oryimaue: “B onpeesneHnn T0MKHBI OBITH 00513aTE/IHHO YKA3AHBI
bausicatiuuti PO U BHAOBOE OTJIMIHE’. Y UYeHHKOM MBICJIEHHO Helpa-
BIJIBHO CPOPMYIUPOBAHO OIpeesieHne poMOa: OIHKAUIITIM POTOBLIM
MIOHSITUEM 3JIeChb OyIeT “apasiiejiorpaMm’; a He “JdeThIpexyrojbHUK .

Urak, nocobust 1o TUMOM 10Ji2KHBI Y0BJIETBOPATH TPEOOBAHUIO
npeeMcTBeHHOCTHU. Kak peanuzaius Ha MPAKTUKE TOrO TPeOOBAHUST
JOJIZKHA OBITH MH(MOpMAaIs 06 OJHOM U TOM YK€ 00bEKTe MCCJIeI0Ba-
HUST: 1 B “0o0Ieit MeToauKe”, U B “daCTHON MeTOUKe”’, HO B IOCJIEIHE -
y2Ke C TIO3UINN U3YIeHnsT KOHKPETHBIX Y3JIOBBIX TEM MIKOJHHOIO Kypca
MaTEeMaTUKH.

Hamnee: kparkoe comepzkanue jekiuii mo TYIMOM momKkHO Bblje-
JISITH TOJIbKO OCHOBHBIE, BeyIue TeMbl Kypca. OHI He IepeceKaroTcst
MexK 1y coboil, 1 OCHOBHast HH(MOPMAIUS O TEOPETUIECCKUX ITOJI0KEH-
SIX TI0 KaXKJIOi TeMe He JIOJIPKHA 3aBHCETh OT OCBEIEHUs ee B yIeOHU-
KaX Pa3HbIX aBTOPOB, XOTd CPABHUTEJIBHBIN aHAJIN3 ITUX YIEOHUKOB
[IOJIE3HO MIPOBECTH, HO y2Ke HA TPAKTHIECKUX 3aHATUIX.

B3auMocBsi3b MeXkK 1y MPaKTHYECKUMU 3aHSITUSIMUA U JIEKITHOHHBIM
KYPCOM yJIa9HO IIOKA3BIBAIOT NPAKMUKO-OPUEHMUPOSAHHIE YUeOHbIE
nocobus, METOINIECKUI anmapar KOTOPHIX BKJIOYAET IIJIAHBI JIEKITAN,
coJlep2KaHue MPAKTUIEeCKUX 3aHSITHIA, JJAOOPATOPHBIX M KOHTPOJIBHBIX
paboT, IIporpaMMbl 329ETOB M 9K3aMEHOB, CIINCOK PEKOMEHLyeMOIl Jin-
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Teparypbl. [leppoHadajbHO B PYKOBOACTBAX TAKOIO THUIIA MBI IIOME-
AN TUTAHBL JIEKIIUHA U COJIEPXKAHNE TIPAKTUIECKUX 3aHITHN M30J1U-
POBAHHO JPYT OT JIpyTa, HO, KAK MOKA3aJI OIBIT, KPATKOE COJIEPKAHUE
JIEKITUH 110 KaXKJIOW TeMe U COJIEPXKAHNE COOTBETCTBYIONIETO IIPAKTUIE-
CKOTO 3aHSITHUSI 1eJIecO00PA3HO PACIOIATATh PSJIOM, YTOOBI MOKA3aTh
B3aMMO/IOIOJIHIAEMOCTD 3TUX (DOPM ayIUTOPHBIX 3aHATHi [9].

Taxk, eciu, HAIpUMep, B KPATKOM COJEP’KAHUU JIEKIUU HA TEMY:
“BekTopbI Ha IIJIOCKOCTH U B IIPOCTPaHCTBE” 3arucano: “...CpaBHUTE b~
Hasl XapaKTePUCTUKA U3JI0XKEHUS JAHHOW TeMbI B IMKOJbHBIX yIeOHM-
kax. KoopsmHaTe! BekTOpa. Ajnrebpamdeckue omepamyn HaJl BEKTOPa-
mu. CkaJisipHOEe TPOM3BejeHNe BEKTOPOB. Posb ammapara BEKTOPHOI
ayreOphl TIpH JTaIbHERIIeM U3JI0XKEHUH TMKOJIBLHOTO Kypca MaTeMaTHh-
ku. PoJsib cpejicTB HATIISITHOCTH IIpY U3YYEeHUN JAHHON TEeMBI’, TO CPeIn
3aJIAaHNN Ha MPAKTUIECKOM 3aHSATHH 110 9TOI TeMe MPeJIaraioTcs CJe-
JIYIOTIIHE.

— IIpomymaTh 1 U3JI0KUTH METOJUKY BBEJIECHUS U 3aKPEILIEHUS Ol
HOI'O U3 BEKTOPHBIX MOHATUIH (KOODIMHATHI BEKTOPA, CKAJIAPHOE IIPO-
U3BeJIeHIE BEKTOPOB U T.1I.).

— PaccmoTrpers pernierne Kakoi-imbo 3a/1a9u 10 CTEPEOMETPUU C
[IpUMEHEHNEM BEKTOPHOT'O METOJA.

— Paspaborars METOIMKY ¥ IIOATOTOBUTH MaTepHaJ JJis IIPOBeJIe-
uus 1o reme: “Bekropnl” a) 3adera; 6) KOHTPOJILHOM paboThI; B) MaTe-
MATUYECKOIO JUKTAHTA; I') KOPPEKIMOHHON PabOThL.

— WsroroButs cpejicTBa HAIJISHOCTH, HEOOXOIUMBIE JJIsl U3y YEHUSI
TEMBI.

[IpakTuKo-OopueHTHPOBAHHBIE YUeOHbIE TOCOOUS JJIs CTYIEHTOB OY-
HOT'O ¥ 3309YHOT'O OTJEJIEHUH OIYTHUMO OTJINYIAIOTCS JIPYT OT JIPYTa, I0-
CKOJIBKY TIOCJIE/THEE SIBJISIETCSI €TMHCTBEHHBIM PAOOINM HHCTPYMEHTOM,
KOTOPBIM 3209YHUK TOJB3YETCS B MEKCECCHOHHBIN TEpUoJT 1Mo JAHHON
gucnuiimae. KpoMe Toro, 9uciio ayJMTOpPHBIX 9acoB, OTBEJIEHHBIX HA
uzydenne TUMOM cryaeHTaM 3209HOI0 OT/AEJIEHHS, IOPa3/10 MEHBIIIE,
geM Ha odHOM. IloaTOoMy ymobHee, KOTJa COMEPXKAHUE MPAKTHICCKUX
3aHATUN HA 3a09MHOM OTJEJIEHUH He HOBTOPSET U He JOIOJIHSIET JIeK-
[MOHHBIN KypC. DTO Apyrue Tembl. Hanpumep, 110 YaCTHOI MeTOIUKeE:
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Jleknun

YpaBHeHUsI B OCHOBHOI IIIKOJIE 1
CTapIINX KJIaccax.

MN3yuenne HepaBeHCTB.
QyHKIIH B TIIKOJIE.

Metosuka wn3ydeHUsT TPUTOHO-
MeTpUHN.

DteMeHTHI JudHEPEHITNATBHOTO
U MHTErpaJIbHOIO HMCYUCJIEHUS B
CTapIINX KJIacCax.

Jloruueckoe crpoeHue IMKOJbLHO-
r'o Kypca I'eOMeTpun

ITpakTuyeckue 3aHATUSA
N3yuenne TOXKIECTBEHHBIX IIpe-

obpazoBaHMil  aJredpamdecKux
BbIPAXKEHUH.
Meroauka  m3ydeHUs]  TEMBI:

“IIpeobpazoBanus duryp”.
PasencrBo duryp B 0CHOBHOI
IIIKOJIE.

Nsyuenune MHOI'OYTOJIbHUKOB,
MHOTOIDAHHUKOB U TeJI BpAIlle-
HUIA.

MeToa KoopaumHAT

BaMeuaeM, 9TO KazKJ[0€ 3aHATHE BeCbMa 00'beMHO 10 YUCJTy €JIMHHULI
repeiaBaeMoii nH(MOPMAIIH U, CJIEI0BATEILHO, OHO JIOJI?KHO OBITH IIpe-
JIeJIbHO KOMITAKTHBIM. B CBsI3W ¢ HEOOXOMMMOCTBIO COOJIIOJIEHUS Tpe-
b6oBaHUS KOMNAKMHOCMU TPUA COCTABJIEHUN YIEeOHBIX MOCOOMIT [IJIst
CTYJEHTOB-3a0YHUKOB CJIEIyeT BHOBDL OOPATUTHCA K npobaeme “ceep-
maosaemocmu nepedasy, ungopmayuu” TPU U3y IeHUH METOUIECKOrO
MaTepuaJia, 0 KOTOPOi Mbl yrioMuHau Ha “KoJIMOropoBCcKux ITeHMIX—
I” [16. C. 187]. Dra npobiema I0-pa3sHOMY PEIAeTCsl B U3BECTHBIX UC-
CJIeZIOBAHUSAX IO METOJUKe OOydeHNs MareMaThuke. 1ak, K “CBepTHIBa-
eMoCTH WH(POPMAIUK® BEJET WCIOJIb30BAHNE IBPUCTUICCKUX METOJIOB
[3, 18, 19, 23]. Hanpumep, ofHIM U3 HUX SIBJISIETCs] TIPOBEPKA HA TaCT-
HBIX CJIydasiX CIIPaBEJINBOCTU IIPEJIOXKEHUsI, HCTUHHOCTH KOTOPOI'O
TpedyeTrcst T0Ka3aTh, TUIIOTE3Y UCIBITATH Ha mpasaonogobue. U1 Torma
Opoii BMECTO JIOKA3ATE/bCTBA CIPABEIUNBOCTU BBICKA3AHHOIO MPEJI-
MTOJIOYKEHUST TIPUXOJIUTCS €r0 OIIPOBEPTATh.

Peanuzarmusa “cBeprbiBaemoctu wHMOpMAaInn’ YETKO MPOSBIISIETCS
U B TEOPUU YKPYIHEHUS IUIAKTHIeCKUX eauHull. [Ipumepamu Moryrt
CJIyKUTb: 0DeCIieYeHre eJMHCTBA IIPOIECCOB COCTABJIEHUs] U PEIIEHUS
3a/1a9; COBMECTHOE U OJTHOBPEMEHHOE N3y YeHNEe B3ANMOCBI3aHHBIX JIeli-
cTBUil, oneparuit, GyHKuii, TeopeM u T.11. (B 9aCTHOCTH, B3AUMHO 00-
PATHBIX); PeIlleHue 3aad PasHbIMU CHOcobaMu ¢ BbIOOpOM Hanbosiee
PAIMOHAJIBHOTO (Hanbosiee 9acTO BCTPEYAIOTCS Te€OMETPUIECKUH U aJl-
reGpanvecKuii CrIocobbl perieHnst oJHON 1 Tol ke 3ama4n) u Ap. [26].
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Wrak, u3/I0KUTh MaTepuaj KOMIIAKTHO, IepeIaTh HOBYIO MHQOP-
Maruio “B ceepHyToil popme”’ Mbl ymeem. Ho kak pemurh 0OpaTHYO
3ajady mpu cocrtaBjeHnn y4aebubix mocobuit mo TUMOM, ocoberno
qytst 3a0uHuKoB? Tak, mporpamMma sK3aMeHa MpeosaraeT pasJesie-
HUe KaXK/JI0il TeMbI Ha HECKOJILKO BorpocoB. Hampumep, BMecTo BOpo-
ca “YucyoBble cucteMbl” mpefaraorcs: ‘HaTypasbHble qncia u apo-
6u”; “N3yueHne MOJI0KUATEIBHBIX U OTPULIATEILHBIX Ynces B 6 Kiracce”,
“UMsyueHne mpoIeHTOB U Iporopimii B 5—6 kiaccax”; “Beenenue mons-
THUS UPPAIMOHAJIBHOrO uncia. lelicrBurenbusie ancia. Komiuiekcubie
qnC/a B CIEUAIN3UPOBAHHBIX MaremaTnaecknx kiaaccax” [9. C. 23].
CTyJeHThl 3309HOTO OT/IEJIEHUSI, TOTOBSICH K 9K3aMeHaM, HE YTPYK-
AT cebsl MMOJTHOIEHHBIM PellleHneM Ha3BaHHON mpobsembl. OHE TPO-
cTO 6epyT y4eOHUK TI0 COOTBETCTBYIOMIEN IKOJIBHON MAaTEMATHIECKOHN
JUCIUIUIMHE U TEePECKa3bIBaIOT ero cojepxkanne. Ho Torma Bo3HUKaeT
Borpoc: Jyid yero Hyzkua pucuuiuimaa TUMOM (uactaas MeTonuka),
€CJIN HaBBIKAMU ODBIYHOIO YTEHUs yIeOHUKOB BCE CTY/IEHTHI 3a09HOI'O
OT/IeJICHUS BJIAJICIOT B COBEPINEHCTBE, TeM OoJiee, 9TO 3TO, B OCHOBHOM,
- yuuress mareMaruku?! TloaroMy IpakTUKO-OpUEHTUPOBAHHOE yUes-
HOE Toco0ue JT0JIKHO ObITh CHAOXKEHO OOIIMPHBIM OUOIHOrpaduIecKuM
cuuckoM. [IpenogaBaress ke Ha JIEKIINX, TPAKTUIECKIX 3AHATHIX U
KOHCYJIBTAIIUSX PEKOMEH/IYeT YTeHIe HA3BAHHON JINTEPATYPHI IO KaXK-
JIOMY BOIPOCY B YKa3aHHOM IODSsIJIKE, COMPOBOXKIasi KPATKYIO XapaK-
TEPUCTUKY KayKJOI'O UCTOYHIKA KOMMEHTAPHUSIMU O I[1JIeCO00PA3HOCTH
O3HAKOMJIEHUsI C HA3BAHHBIM MATEPUAJIOM.

K cepum mocobuit MeTOAMIECKOTO IUKJIA OTHOCSTCS TOCOOUS IO
n3ydennio Kypca “‘/InddepeHnupoBanHbIil MOAX0 B OOyIEHUN MaTe-
maruke”. [To K. CeneBko, duddeperyuayus 0byuerus —3T0, IPEKIE
BCEro, CO3/IaHNe PA3JIMIHBIX YCJIOBUI 00y YeHUs Il pa3IMIHBIX IITKOJI,
KJIACCOB, IPYIII C HEJBIO yueTa 0COOEHHOCTeH nX KOHTHHIeHTa [22].

Ham xypc cocront n3 4eTbipex OCHOBHBIX PA3JIEJIOB:

1) nuddepennmanus obydenus: MaTeMaTUKe KaK [€JIarorudecKast
mpobIeMa;

2) yruryGieHHOE M3yvYeHne MaTeMATUKH B IITKOJIE;

3) oby4eHue MareMaTUKe B 'yMAaHUTAPHBIX KJIACCAX;

4) obyveHune MareMaTUKe B KJIaCCaX KOPPEKIIUH.

Bribop comepxkanms 3Tux paszaesoB 00yCJIOBICH UX HA3BAHUEM, HO
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KaK/JIplil pa3jiesl 00s3aTeIbHO COJEPIKUT MEOPEMUMECKUE  ACTEKMbL
JIAHHOTO KYpca U NPAKMUMECKYI0 YGCTMb, HATJISITHO TOKA3BIBAIOILYIO
peajm3anuio B 00y9YeHNN MaTeMaTHKE TUX OCHOBHBIX T€OPETHUIECKUX
MTOJIOYKEHUIA. DTO O3HAKOMJIEHUE ¢ ABTOPCKUMH TEXHOJOrusIME jiudde-
PEHITMPOBAHHOTO OOYYEHHs] MATEMATHKE W KOHKPETHBIH IPUMEp pas3-
paboTKu COODIIEHUsI OJIHOM U3 OOIIMPHBIX Y3JIOBBIX TEM Kypca Mare-
MaTUKU B CIENUaJIU3UPOBAHHBIX MaTeMaTHYeCKUX KJACCaX, B I'yMa-
HATAPHBIX KJIACCaX, B KJlacCaX KOPPEKIWu. BTopoit, Tperuit u uer-
BEPTBII pa3/esibl HAUMHAIOTCS C METOINIECKUX OCODEHHOCTEH 00yt1e-
HUsI MaTEeMATHKe B HA3BAHHBIX I'PYIIAax. PermamoTcs Oprann3annonHo-
MeToimdeckue BOIpochl. OCYIIEeCTBIISIETCS aHAJIN3 COOTBETCTBYIOIINX
IpOrpaMM, YIe6HUKOB U yueOHBIX 11ocobuii [1].

B uuncno TpeboaHumil, MperbaBIIsieMbIX K MPENOJABAHUI0 MaTeMa-
TUKHU B CIIENIAATM3NPOBAHHBIX MATEMATHIECKUX KJIACCAX, 00S3aTEIHbHO
MPUHSTO BKJIIOYATD:

— CTpOTHe JIOKA3aTeNIbCTBA;

— pelreHne 337129 Pa3HbIMU CIOCOOAMU;

— pellleHne HeCTAaHIAPTHBIX 337189,

— (opMuUpOBaHUE CTPEMJIEHUsT 00YUAIONMIErOCsS K TBOPUYECKOMY Ca-
MOPA3BUTHUIO, CAMOOOPA3OBAHIIO, CAMOKOHTPOJIIO U IIPOYEMY IIPOsiBIIE-
HUIO “‘caMOoCTi’ B yUIeOHON JAesITeTbHOCTH;

— AKTUBU3aIll1A II03HaBaTEJIbLHONI JAeATEJIbHOCTU YIalIUXCH;

— HUCIIOJIb30BaHMe MIPOOJIEMHOIO 00yUYeHNsT U IBPUCTUIECKUX METO-
JIOB.

B uuncne tpeboBanuii, mperbaBISEeMbIX K IPEIOJABAHUIO MaTEMa-
TUKJ B KJIACCAX T'yMAHUTAPHON HAIPABICHHOCTHU, HA3BIBAIOT:

— M3JI0YKEHNEe KypPCa MATEMATHKH, B IEJIOM JIMIIIEHHOTO CTPOTOCTH,
XOTsI U IIPU HAJIMYIUA 3JIEMEHTOB CTPOIUX JIOKA3ATENbCTB (HEKOTODHIE
BOITPOCHI 0A30BOI TPOrPaMMBbI MAaCCOBOI MIKOJIBI UCKJIIOUEHbI; MHOTHE
TeopeMbl 6epyTcs 0e3 J0Ka3aTeIbCTB, a (DOPMYJIbI Oe3 BBIBO/IA; HHOTIA
[PUBOJATCH JIAIIL (DAKTHI, COIPOBOXKIAEMbIE IPUMEPAMH );

— MIXPOKOE UCIOJIB30BAHIE JIEMEHTOB UCTOPU3MA;

— peaJim3aIisl UHTErPAIMOHHBIX CBA3€l ¢ JAPyruMu, OCOOEHHO Ty-
MaHUTAPHBIMU JUCIUILITHAMA;

— 00'bsICHEHUE MMPOUCXOKICHUST MATEMATHIECKIX TEPMIHOB 1 CUM-
BOJIOB;



I'maBa 3. Teopusti u TexHOJIOTHUST O6YYEHUS MATEMATHKE
258 B IIKOJIE H BY3€

— IpPaKTUYeCKUe IIPUJIOKEHIS U3y YAEMbBIX MATEMATHIECKHUX BOIIPO-
coB (0COGEHHO B MCKYCCTBE, ADXUTEKTYPE U JP.);

— HCIIOJIb30BAHUE JIEMEHTOB 3aHUMATEbHOCTH.

BepositHo, 311 ycioBus TpeOyioT HEKOTOPOt KOPPEKITHH.

B camom gesie, rie, Kak He B KJIACCAX C MaTEMATUYIECKOI CIIEIH-
aJM3alyeil, Ha UCTOPUIECKUX MIPUMEPAX MOXKHO IMIOKA3aTh, KaK JleJjia-
f0TCsl MaTeMarudeckue oTKpbiTusi? [louemy “maremarukam” He HYKHO
00'bSICHEHIE TIPOUCXOXKIEHUST MATEMATUIECKIX TEPMUHOB U CUMBOJIOB?
Benp MBI HEOIHOKPATHO TOBOPUJIN O HEOOXOAMMOCTHA I'yMAHUTAPH3a-
[ MATEMATHIECKOr0 00PA30BaHUs HE B CMBICJIE €0 YIIPOIIEHUS NN
COKpAIIleHNs YUCJIa YACOB Ha MaTeMaTHIeCKUe JUCIUILINHBL B CPETHUX
00pa30BaTEIbHBIX YUPEXKIEHUSIX, 8 B CMBIC/IE HEOOXOIUMOCTHU BCECTO-
POHHErO pa3BUBAIOIIEr0 ODydeHUsi MareMmaruke. l[louemy He HYy>KHBI
yaeHnKaM-‘MaTeMaTuKaM’ WHTETPAIMOHHDBIE CBA3N € TYMAHUTAPHBIMI
JUCIUTIIMHAME ! A 9TO KacaeTcs JIEMEHTOB 3aHUMATEILHOCTH, TO OHH
BCEM BO3DPAaCTaM U BCEM CIIEIIAATBHOCTSAM [TOKODHBI.

[Touemy He cjegyeT akIleHTHPOBATH BHUMAHKE OYIYIIErO YIUTEIsT
Ha aKTHUBU3AIlUU [MO3HABATE/bHON IeATeTbHOCTH yUIAINXCsI- Ty MaHU-
Tapues’? ITO MOXKHO CIE/IaTh C IOMOIIBIO TEX YK€ UCTOPUIECKUX IPU-
MepOB HJIU 3JIEMEHTOB 3aHMMaTe/IbHOCTH (Hanpumep, [17, 25]).

[Ipuobiienne yuammxcst TyMaHUTAPHBIX KJIACCOB K JIEMEHTAM Ma-
TEeMaTHIeCKOr0 TBOPYECTBA TOXKE BO3MOXKHO. Hampumep, mnpu usyde-
Hun Tembl “Ilnomaau”’, TouHee — PABHOBEINKOCTH M PABHOCOCTABJICH-
HOCTHU N€OMETPUYECKUX (DUTYD, YUIAIIUECS COCTABJISIOT BCEBO3MOXKHbBIE
urypsl 13 HEKOTOPBIX IPOCTHIX (JOILYCTUM, U3 JIBYX DABHBIX IIPIAMO-
YTOJIBHBIX TPEYroJbHUKOB). HelapoM u3BecTHOl HOIyIISIPHOCTBIO Cpe-
¥ YYAITIXCs T0JIb30BaIach B BOChMHU/IECAThIE-IEBAHOCTHIE TOIBI UI'DA
“TTucparop”, mocTymHas gaxke JAeTIM MJIAJIIETO IITKOJBHOTO BO3paCTa.
WNHoe pesto, 9T0 JiJTst yIaImmXCsi TYMaHUTAPHBIX KJIACCOB YUUTEh JI0JI-
2KEH YMETh COCTABJISITH COOTBETCTBYIOILYIO TOAOOPKY 3a1at 10 KAaXK I0H
TeMe MaTEeMaTHIECKON JIMCIUILINHBIL.

Yro Kacaercs HEOOXOIMMOCTH CO3/AHUS YCJIOBUIL JJIsi TBOPYECKO-
r0 CaMOPa3BUTHS JIMYHOCTH B IIPOIIECCE MIPEIOJIABAHUS JTFOOBIX JIUCIU-
IUIMH, — TO 3TO

— “akcnoMa”; BEJIUKOJIETHO pasbsicHenHas B.J. AujpeeBbiM B ero
“TIlemaroruke”;
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— y4e6HOM Kypce JIUIsi TBOPIECKOTO CaMOpa3BUTHsI [2].

B nesiom nocobust 110 MeToAMIeCKUM JUCIUILINHAM IPU3BaHbLI OLITh
HE TOJIbKO UCTOYHUKAME UHGMOPMAIMH, HO, TPE¥XKJE BCEro, PYKOBOJI-
CTBOM K JEHCTBUIO yUnUTess U ydeHuKa. VIMEHHO B 9TOM peaju3yercs
JeATeJIbHOCTHBIN 1moaxon K obydenunio TUUMOM Oyuaymux yunreseii
MaTeMaTUKU. B IPOTHBHOM cilydae JaHHas JUCIUILIMHA BOOOIIE He
Hy KHA.
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IlousstTne u Teopusas B-paBHOCHJIBHOCTU ypaBHEHUiI B Kypce
3JIeMEeHTapHOIl MaTeMaTUuKu

3.C. Beasesa, A.C. I[lomanos

JIunus ypaBHeHI/IfI 1 HEPaBEHCTB ABJIAETCA O,HHOfI 13 OCHOBHLIX JIOTUKO-
coZepzKaTeJIbHbIX JIMHUNA MIKOJIbHOT'O KypCa MaT€MaTUKHU.

W wurorga, nadnnas ¢ 50 romoB XX Beka, 3Ta TeMa He U3YJaJIach

B 1IKOJIE TaK (HPOPMAILHO (Ha YPOBHE DEIENTOB), KAK B [IOCJIEJHUE T0-
el [Ipemaercs 3a6BEeHNIO TeOpHsT TPU U3Y ICHUH AJIT€OPDI, HAPYIITAETCST
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[IPUHIIAII CO3HATE/bHOIO YCBOEHUsI OCHOBHBIX IIOHSITHIA, Ml U MeTO-
JIOB MaTEMATUKHU.

Anayuz neficTBYIOMUX MKOJBHBIX YIeOHUKOB TOKA3BIBAET, UYTO B
OOJILIMMHCTBE M3 HUX MPAKTUYECKH OTCYTCTBYET TEOPHUsS PABHOCHUJIIb-
HOCTH ypaBHEHWIl, HEPABEHCTB M UX CHUCTEM. BBIIYCKHUK IIKOJIBI HE B
COCTOSTHIY ODOCHOBAHHO PEIINTH Jlayke HECJIOXKHOEe YpaBHEHUe, Jla OH
¥ HE BUJUT B 9TOM HEOOXOIUMOCTH.

B styumnem cityvuae oH OrpaHMYMBAETCS IIPOBEPKOM, YTO MOXKET “Cria-
cTr’, €CJIU TIPU PEIeHNN YPABHEHNUsI IPOM30IIJIO PACIIHPEHnEe 00IaCTH
OTIpe/JiesIeHnsl JJAHHOTO ypaBHEHHUs. A 0 KaKOi IPOBEpKe MOXKET UJTU
pedYb IIPH PEIIeHnN HePaBeHCTB! A ecJin IIpH PEeIeHu  yPABHEHUST ITPO-
usornia norepss Koprei? Asropsl nocobust [5. C. 207] B sTOM cityuae
KATeropuvHbL: “fICHO, UTO pu pereHnn ypaBHEHUN HeJTb3sl IPUMEHSITh
npeobpa3oBaHusl, MPUBOJAIINE K [OTEpe KOPHEH HCXOMHOTO ypaBHe-
HUsT. DTO O3HAYAET, YTO YIEHUK HE MMEeT IpaBa PUMEHATH, HAPH-
Mep, hopMyIbl tg2a = %, ctgo = tg% , T.K. IIPX 3TOM BO3MOZKHO
cyzKeHne 0bJIACTH OIpeJIeJIeHIs JAHHOTO YPABHEHNUS.

Bozuukaer ecrectBennbiit Borrpoc. [louemy B Kypce anreOpsl cpe-
Hell TITKOJIBI He TIPEyCMOTPEHO (hOPMUPOBAHUE ITOHATHS PABHOCHIBHO-
cTH ypaBHeHuil (HEpABEeHCTB) U HE U3y9aeTcsl COOTBETCTBYIOIIAs Teo-
pusi paBHocmibHOCTH? Ha Ham B3TJIsi, Je/i0 He TOJIBKO B HEXBAT-
Ke BPEMEHH, CKOJIbKO B CAMOM IIOHSITUU PABHOCHJIBHOCTH yPaBHEHUIT
(nepasencts). CylecTByeT HECKOJBKO OIPeJeJeHuil PaBHOCHIBHBIX
ypasuenuii. Tak, C./1. HoBocenos B mocobuu [1] paccmarpupaer sKBu-
BaJICHTHOCTH (PABHOCUJIBHOCTH) YPABHEHUIT HAJT HEKOTOPBIM YHCIOBBIM
nosieM. [IpuBeseHHbIE TEOPEMBI PABHOCUIHLHOCTH COJIEPIKAT CTOJIBKO
OTpAHWYEHHIl, 9TO 3aTPY/IHSIETCS UX MPUMEHEHNe, U YYalluMCs CpeJi-
HUX IIKOJI OHU BPSiJL JIU JIOCTYIIHBI. B IIKO/JIBHBIX yYeOHUKaX HanboJiee
PAacCIPOCTPAHEHO TaKoe OlpejeieHue: Y paBHEHUsI, UMEIOIINE OHU U
Te JKe KOPHU, HA3BIBAIOTCS PABHOCUJIBLHBIMU. PaBHOCHIBLHBIMEI CUUTA-
IOTCsl U yPABHEHUs, KaXK/[0e U3 KOTOPBIX He umeeT KopHeir” [2].

B srom ompejiesiennn He yKa3bIBAETCsI, HO MBICJIMTCS, 9TO ypaBHEe-
HUsI PACCMATPUBAIOTCS HAJL 1oJIeM feficTuresnbHbix unces (R).

BoJjiee mepcrieKTUBHBIM SIBJISIETCS  OIIPEJIeJIEHNe PaBHOCHIBHOCTH
ypaBHeHuil Haj HeKoTopbiM MHOXKecTBOM M [4, 5]. Ho coorBercTBy-
folasi TEOpUsi PABHOCHJIBHOCTH TOXKE T'POMO3JKA U CTPAJIAET “periern-
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TYPHOCTDHIO .

[TousiTre paBHOCHJIBHOCTH yPABHEHUI TECHO CBSI3AHO C JIOTUIECKOH
PABHOCUJIBHOCTBIO MPEJIUKATOB, TAK KAK yPABHEHHsS] MOYKHO PACCMAT-
pUBaTh Kak MPEJIUKATHI, 3aJJaHHbIe Ha CBOUX OOJIACTSX OIPEJIEICHUs.
Pemienne ypaBuenusi (HepaBeHCTBA) €CTb [OUCK OBJIACTU UCTUHHOCTH
[peIuKaTa.

Omnpenenenne. /lea npeduxama, 3adarnvie Ha 00Hot u moti dHce
npedmemmnot obracmu M, HaA3B8A0OMCA PABHOCUNOHBLMU, ECAU UL 00-
AGCNMY UCTRUHHOCTIU COBNAOAIOM.

Ecau onu onpedenenvt wa pasnoir npedmemmuvix obaacmsar M n
M, mo ux moocro cyaumo do mrooscecmea M = My N My u esecmu
NOHAMUE DABHOCUNDHOCTNU HA IMOM MHOHCECTNGE.

NsBecrupiit meroguct I1.A. Bynannes B 50-¢ rogpr XX Beka, ydu-
ThIBasl CBSA3b PABHOCUJILHOCTH YPABHEHUI ¢ JIOPUIECKON PABHOCUIBLHO-
CTBIO TIPEUKATOB, CYMeJI YIaIHO BEIOpATh MHOXKECTBO M, Ha KOTOPOM
PACCMATPHUBAETCST PABHOCWIBHOCTH ypaBHeHui [3]. Paspaborannas nm
Teopusi PAaBHOCUJIBHOCTY yPABHEHUl, HEPABEHCTB U MX CUCTEM YCIIeIll-
HO BBIJIEP2KAJIa [IPOBEPKY MHOTOJIETHUM IPENOIaBAHUEM MaTEeMATUKU
€ro COPaTHUKAME U TIOCJIEIOBATEISIMH.

[IpuBeiem orpejiesieHne paBHOCHIBHBIX ypaBHenuit, nannoe 11.A. By-
mannessm [3. C. 11].

Onpenenenne. /[6a ypashenus, paccmampusaemovie npu 0OHUT U
mex gice JONYCmuMvLr 3HAYEHUAT OYKG, BTOOAUUT 6 HUL, HA3bIBAIOM -
CA PABHOCUALHBIMU, ECAU OHU HE UMEIOM PEWEHUT UAU UMEIOM, 00K
U Me 2HCe PEULEHUS.

A Tenepb mauM orpeiesieHne PABHOCHIIBHBIX YPABHEHUH C OJTHUM
nensBecTHBIM 110 [1.A. Bynanuesy.

Onpepenenune. Ypasnenue f1(x) = o1(z) (1) ¢ obaacmoro onpe-
deaenus My u fo(x) = po(x) (2) ¢ obaacmovio onpedeaenus My na-
3bI8ANOMCA PABHOCUALHBMU Ha mmootcecmee M C MiNMsy, ecau onu
UMENM 00HU U ME HCE PEWEHUA UAU HE UMENM PEUWEHUT HA IMOM
MHOICECMEE.

Ecau ypasrerus (1) u (2) pasrocusvhv, na mroocecmee M = MiN
My, mo 6ydem 2060pums npocmo, 4mo onwu B-pasrocunivrbe:

(f1(@) = o1(2)) & (fa(z) = pa(x)).
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VYpapuenust \/(z+1)(x—1) = 0u vVa+1-+V/x—1 = 0 B-
pasHocuiabHbL (M = [1;+00); x = 1).

OTH ke ypaBHEHWs PaBHOCHUJIBHBLI M Ha MHOXKecTBe M7 = [5; +00)
(oba He uMeroT pereHuii).

Jlerko BUJIETh, UTO €CJIM yPABHEHUS] B-pPaBHOCUIIBHBI, TO OHU DAaB-
HOCUJIBHBI Ha JIIOO0OM HogMHOXKecTBe MHOKecTBa M. O6parHoe HeBep-
no. Hampumep, ypasHenue /T = 2 — 2 DPaBHOCWJILHO YPABHEHUIO
r = (x — 2)? Ha MHOXecTBe [2; +00), HO He PABHOCHILHO HA MHO-
)kectBe M = [0; +00) (T.e. He B-paBHOCHIIBHO).

ITpusemeM TeOpeMBbl PABHOCUIIBHOCTH yDABHEHWI, COOTBETCTBYIO-
II1e ONPEJIEIEHNI0 PABHOCHIIbHOCTH ypaBHeHuit mo I1.A. Bynanmesy.

T.1. Ilycte  pmaHel  TpH ypaBHeHWSL: | \[2x-1=x-2 (1)
f,(¥0)=0,(X) (1) ¢ obnactsio onpenenennst My | oy 1= (x-2)(2)
f,(X) =9,(X) (2) ¢ obnactbio ompeneneHust Mo; X —6x+5=0 (3)
f3(X) = g5(X) (3) ¢ obnactwio onpenenenus Ms. U | 4, [2; +o0)

nyctre M OM; MM, NM,. Torma, ecm |3amerum, uro

ypaBHenue (1) paBHOCHIBHO ypaBHeHMIo (2) Ha | M O M, M, M,.

MHOXecTBe M, ypaBHeHHE (2) paBHOCHUIBHO

ypaBHeHuto (3) Ha MHOXecTBe M, TO ypaBHEHHE

(1) paBHOCWIBHO ypaBHEHHIO (3) Ha MHOXKECTBE

M.
T.2. Ecmm oquy | 1) M 2) —T— M

— M, M,
wm 00e Yactu
JTaHHOTO 2(x-3)+1=3 (1) x=-1(1)
yPaBHEHUS 2x-5=3(2) X++/x =X =-1(2)
TOXKACCTBCHHO | B-paBHOCHJIBHBI (X =4) B-paBHOCUIIBHEI (met
npeoGpa3oBath, petitermii)
TO oYM [3) M, 4) M,
ypaBHeHHE, b- M [ VA
PABHOCHIRHOE | (x-1)(x=5) __, o 2lgx—1gx® +tg2x +ctgx =0
JIAHHOMY. x—1 )

X—-5=-4 (2) 2tgx 1

B-paBHOCHIIBHBI (PEINEHUH HET) | 1 — 197 + thX =0(2

B-paBHOCHUIIBHEI (penieHuit HET)
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T.3. Ecim x obOeum dactsaMm | 1) — M 2) M,
YpaBHEHHUs IPUOABUTH OJTHO U TO E— YA
)K€ MaTeMaTHYECKOe BBIPAXKCHHE, [X° =4, X*+Xx=4+x|x* =1 x=1
TO TMOJNYYdM ypaBHeHHE, b- [b-paBHOCHIIBHBI X2 ++/x =1++/X
PaBHOCWJIBHOE JaHHOMY. x=2,x=-2) X+~/X =1+~/%

(f()=9(x) z (F+d(x) =T () +d(x) [B-paBHOCHIIBHBI [B-pPaBHOCHIIBHBI
(=1 (x=1)

COBIIAJAKOT.

Caencreue u3 T.2 u T.3. JI1060i1 uiieH ypaBHEHHS MOXKHO IIE€PEHECTH M3 OJHOI
YaCTH YpaBHEHUS B JPYT'YIO, CMCHUB IIPU 9TOM €T0 3HaK Ha IPOTHBOIOIOKHBIH.

(F(0+$()=g(9) = (F(x)=9(x) -$(x)).

3amcuanue. HpI/I 3TOM 00JacTh OIIPpCACIICHUA [JaHHOI'O YpaBHCHUSI W HOBOI'O

T.4. Ypasrenns f(x)=9g(X) (1) |1) Jx=1 n \/;(X +1) =X+1 B-paBHOCHIBHEI
1 ()0 (X) =g(x)¢(x) (2), rae |(x=1)
¢(X) He paBHO HymI0 B 06macti |2) X=1u X(X—2) =X -2 He B-paBHOCHJIBHEI

onpenenenus ypasHeHus (1), b- |3) Xx=2 u (X—2)x =2(X - 2) b-paBHOCHIbHBI

3ameuanue. OOnacTbiO OINpeeNICHUs
COBOKYITHOCTH  ypaBHeHMH  Oynem
CUMTaTh MHOXECTBO, SBISIOIIEECS
nepeceyeHueM obnacTell onpeseaeH s
BCEX YPaBHEHUH COBOKYITHOCTH.

PaBHOCHIIBHBI. (x=2)
4) x=-1u xJ/x = =/x me B-paBHOCHIIBHBI
5) x=1u X(X* +1) = X’ +1 B-paBHOCHIILHBI
(x=1)
T.5. VYpasrenue |1) (X+2)(x+Dh(2x-H =0 b-
£, f,() LL.OF (X) =0 () 1 | paBHOCHUJIBHO
COBOKYITHOCTh ypaBHEHHI [X+2=0,
of,(x) =0, COBOKYITHOCTH SX +1=0,
EfZ(X) =0 (2) B-paBHOCHITBHBL. E2x _J:'L: 0.
(9 =0 g2 =t x=gh

(x-2)a- X)%l =0 b-paBHOCHIBHO
X2 —

xX-2=0,
COBOKYITHOCTH %— x=0
o1
2

=0

N

, (x=12)
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T.6(a). Ypasuenus f(X)=g(x) (1) u
(2) £™(x) = g*™*(x), rne nON,

b-paBHOCHITBHBIL.

2X-1=X-2 b-paBHOCWUIBHO YPaBHECHHUIO
(2x-1*=(x-2)°* (x=-1)

T.6(6). Ypasuenme f(X)=g(x) (1)
PaBHOCHIIBHO YpaBHEHHUIO 2)
f(x)=g™(x), rme nNON, =a
MHOXKECTBE pEIIeHHH HepaBeHCTBa
f(x)9(x)20.

Crencrue. YpaBHEHHUE W =g(x)
b-paBHOCHIBHO cucreme
0f () = g™ (%),

m(x)=0.

YpaBHeHHS 2x-1=x-2 u

(2x-1*=(x-2)® paBHOCHNBHBH  Ha
a 1

MHOXECTBE o) —J|2 +o),
H 2§J[ )

SBISIIOIIEMCST  MHOXECTBOM  PELICHHUI
HepaBeHCTBa (2X—1)(x—-2)=0.

T.6(8). Ypasuenue f"(x)=g"(X), rue
nON, SIBIISIETCS CHEICTBUEM
ypasHenus f(X)=g(x).

Vpasuenne 2x —1=(x—2)* conepxur Bce

KOPHU ypaBHEHHs v/ 2X—1=X—2

T.7. VYpapenne a'™ =a%" rpe
a>0, a#l, B-paBHOCHIBHO
ypasaenno f(X) = g(X)

F?=3* y  x-2=x*-4  B-
paBHOCHIBHBI (X =2, X=-1).

T.8. Vpasuenwue log, f(x) =log, g(x),
e a>0, a#1l, b-paBHOCHIBHO
ypasuenuio f(X) =g(Xx).

Crnencraue 1. YpaBHeHHE
log, f(x)=log, g(x), rie

a>0, a#1l, b-paBHOCHIBHO KaxI0u
of (x) = g(x),

M3  CHCTEM
of(x)>0

Of (x) = g(x),

o(x) >0.

Crencraue 2. YpaBHeHHE

log, f(X)=b, rme a>0, azl. b-

PpaBHOCHIIEHO ypaBHeHmio f(x)=a’.

") X =6-x u Ig(x?) =1g(6 - x)

1) 2x-1=x+1 "
log,(2x—-1) =log,(x+1) B-paBHOCHIEHBI
(x=2).

2) 2x-1=x-2 u lg(2x-1) =lg(x—2) b-
PaBHOCHJIbHBI (HE UMEIOT KOpHEN)
3) xX*-6=-x u lgx*-6)=Ig(-x) Bb-

paBHOCHITBHEI ( X = —3)

B-paBHOCHIBHBI (X =—3, X=2)
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MBI BHIMIM, 9TO TEOPEMBI IIOYTHU HE COJEPXKAT OI'PAHUYIEHUN U, KaK
oKa3aJia MPaKTUKa, OYeHb yJIOOHBI B IIPUMEHEHNH.

B reuenue mosyropa jer (2000-2001 r.) 1m0 HAyIHBIM PYKOBOJI-
crBoMm 9.C. Besnsieroit mpu BOUIIKPO pa6oranu npobiieMubie Kyp-
cbl 0 Teme “PaBHOCHILHOCTL B Kypce MAaTEeMAaTUKH CPeIHeil KO-
Jibl”; mocssitiernbie amsaTu 11.A. Bynannesa. Beura usydyena naydHO-
MeTOIUYeCKas JINTEPATYPa 10 IpobJieMe uccjeoBanus, HaduHast ¢ 30-
x rogos XX B., B TOM 4mcie Merogudeckoe Hacaenue I1.A. Bynanuesa.
B pabote cemunapa npuHIMAIN yIACTHE TBOPIECKH PAOOTAIONINE YN~
Tesst Bcex BUIOB Ko I.Bopomeska u Bopomeskckoit ob1acTu, a TakxKe
merouctsl BITIY (Gosee 50 desosex).

MpbI npunuiz K €IMHOMY MHEHUIO O I€JIeCO00PA3HOCTH U3yJYeHUs B
IIIKOJIE TEOPUH PABHOCUILHOCTH YPABHEHUN, HEPABEHCTB U UX CHCTEM
o IT.A. Bynanuesy. IlpuBeieM rnprumMepbl pelieHns: HEKOTOPBIX ypaB-
HEHUH.

[Tpu odopmiteHnn pereHus clipaBa OT ypaBHeHUsi OyiaeM u300pa-
2KaTh MHOYKECTBO, HA KOTOPOM OHO PACCMATPUBAETCH. IJTO IIOJIE3HO
[IpY TIEPBOHAYAIBHOM OOOCHOBAHWW DEIIEHUs] KAXKJIOTO U3 HOBBIX BU-
JIOB ypaBHEHUIA.

1. Pemmure ypaBHeHnme —— = —

r—2 r2—4"
Permrenne.
1 4

1 = >
(1) -2 x2—4 -2 2 ’\
(@ XA oy -

x-2 x*-4 -2 2 x
(3) x+2=4(1.2) >
(4) x=4-2 (cn.1.2; 3) "y x
(5) x=2(1.2) > x
@ i (5) (mo 1.1) 2 0O M.

OrBer: perienunii HeT.
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2. Pemute ypasuenue tg2x + ctgr = 0.

Pemmenne.

IIpu pemrenun ypaBHEHHS HCIOJb3YETCHA JAPyrasi MOJIENIb MHOXKe-
CTBa JIEUCTBUTEJIbHBIX YUCE] — €JIMHUYHASA OKPYKHOCTb.

1) tg2x+ctgx=0

y
(M,)
LA

) i

2tgx 1
——+—=0(1.2 M
1-tgx  tgx (r.2) '. (M)
'
tg°x+1 y
) ———= 2 M
) (- tg")tgx (1.2) (M,)

" X

Mebr BujguM, 9To ypasrerue (3) B-paBHocmibHO ypasaenuio (1)
(1. 1) Ha MHOXKecTBe My. OHN 062 Ha MHOXKeCTBe Mo KOpHEH HE MMEIOT.

Ocraercs nposeputh © = 5 + 7k, k € Z, mojCTaBUB B MCXOHOE
ypaBHEHHE.

Orser: § + 7k, k € Z.
3. Pemure ypasuenune 4x — 1 — /o —2 = 3.

Pemmenne.
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Nax-1-~/x-2=3 > T
VAx-1=3++/x-2 (cn.1.2; 3) 2 Tx
4x-1=9+6y/x-2+x~2 (1. 66) 5 e
6VX—2=4x-x-1-9+2 (cn.1. 2; 3) 2 “x
6VX—2=3x-8(1.2) > >
B( 8

22—, .
o 3 (1. 60) o3 x
HB6(x - 2) =9x* — 48x + 64.
> § 1442015 "
o 3 (1.2, c1.1.2; 3) 83 —5—
Fbx® -84x+136=0.
0 14-2J15
S 14+ 2,15
OtBeT: —M.
0 14+2J15 3
—3
4. Pemure ypasuenue log, (z + 12) -log, 2 = 1.
Perrenne.

My
log,(x+12) dog, 2=1 o T :
10g,(X*1 5 1 1 (72 -

2 log, x 0 1
log,(x+12) =2log, X (1.4, 1.2) - x
— 2 >

log,(x+12) =log, x* (1.2) = - x
X+12=x° (1.8) >
X2 =x-12=0 (cn.1.2; 3)

=-3

E(X_ =30 M,, 40 M,.

Orser: 4.



I'maBa 3. Teopusti u TexHOJIOTHUST O6YYEHUS MATEMATHKE
270 B IIKOJIE H BY3€

Bubanorpaduyeckuii Crimcok

1. Hosocenos C.H. CrenuayibHbIii KypC 3JIEMEHTAPHON aJirebpHhl.
VdaebHuk i remarorndeckux By3oB. M.: Bricmas mkosa, 1965.

2. Dyces B.A., Mopdxosuyu A.I. Maremaruka. CripaBoIHble MaTepU-
asel. M.: ITpocsemenne, 1988.

3. Bydanues II.A., Hunaxun I.M. KBajpaTHble u uppainoHabHbIe
ypasuenus. M.: Yanearus, 1956.

4. Boamsancxkuti B.I., Cudopos I0.B., Ilabyrnun M.HU. Jlexiuu u 3a-
Jaqu 110 jeMeHTapHoii maremaruke. M.: Hayka, 1974.

5. Huxoavcxuit C.M., Ilomanos K.M., Pewemmnuxos H.H., Illesxun
A.B. Anrebpa u Hauyasia aHajausa. Y 4eOHMK i1 11 Kiracca obiie-
obpazoBaTenbHbiX yupexaenuit. M.: IIpocsemenne, 2003.

6. Beasesa 9.C., Ilomanos A.C. Jlormdeckasi paBHOCHUJIBLHOCTH U
paBHOCUIIBHOCTL ypaBHeHuit // Tesucwl MexKjyHApOIHON Hayd-
HO#t KoH(epennyu “HenuueiiHblii aHau3 u (QYHKIMOHAJIBHO-
muddepeniuaibabie ypapaenns . Boporex, 2000.

Ob6ydyeHnne cTyaeHTOB paboTe ¢ MIEPBOUCTOYHUKAMU

H.M. Enuganosa

Obpa3zoBanue onupaercs Ha HYHIAMEHT KyJbTYPBHI B CAMOM IIHPOKOM
CMBICJIE 9TOrO ¢cjoBa. M OT TOro, HACKOJIBKO IJIyOOKO, OCHOBATEIBLHO
3aJI0KeH JIAHHbBIH DYHIAMEHT, 3aBUCAT Pa3Mepbl U IPOYHOCTD 3/IaHUs,
KOTOPOE MOXKHO Ha HEeM IIOCTPOUT.

To, uro B 0bMXO/E€ M3BECTHO IO HE BIIOJIHE CTPOTMM HA3BAHHEM
“obImas KyJabTypa’, BLICTYIIAET IPU ITOM KaK €CTECTBEHHAsI IIPEJIII0-
CBLIKA CHCTEMATHYIECKOTO, HHCTUTYIMOHAJIHHO OPTAHIM30BAHHOTO 00Y-
gerns. OpHako Ha xapakrep “00Iieil KyJabTypbl’ BJIUSIOT U HE CBs-
3aHHBIE TIPAMO ¢ 00pa3oBaHneM (PAKTOPBI CONMUATBHON YKU3HU, PA3HO-
obpazuble THHOPMAITMOHHO-KOMMYHUKATUBHDBIE B3anMoeiicTeus. [lpn
9TOM 0C000i#1 TPOBJIEMOI CTAHOBUTCS COBMENIEHHE JIyXOBHBIX MHTEPE-
COB MHJIMBHJA C IIPOIECCOM OCBOEHUS CHCTEMATHIECKH OPraHU30BaH-
HbBIX 3HAHUIL.
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“BzanMnas uHTepdEpEHIys TaKuX MMPoIeccoB, KaK IMepexoJ K phl-
HOYHOW SKOHOMUKE, PEKOHCTPYKIIUAS MOJUTHIECKON CHCTEMBI, “KOM-
IbIOTEPHAs PEBOJIIONNs ~ U HHTerpanus Poccun B riobanbayio nudop-
MAaIHOHHY0 HH(MPACTPYKTYPY, CO3/1aIa HOBYIO KY/IbTYPHO-UCTOPUIEC-
KYIO CUTYaIIIO, KOTOpasl [TOPOXKJIAeT HEU3BECTHBIE paHee KYJIbTYPHbIE
MPaKTUKU, WHTEJJIEKTyaJbHbIE U 3MOIMOHAJBHBIE TOTPEOHOCTH, IIeH-
HOCTHBIe opuenTaruu’ [2].

Yo Ke MPOUCXOIUT B XOJIe STUX IIPOIECCOB ¢ “KYyJIBTYPHBIM 0Oa3u-
coM” 00pazoBaHms, KyJIbTYPHON KOMIIETEHTHOCTHIO YIAIIENHCH MOJIO/IE-
xKu?

Jlaboparopueii cormoiornyeckux ncciaenopanuii 6outo B 2000-2002
roJIaX IPOBEJIEHO TUArHOCTUYECKOE MCCJIEIOBAHNS KYJIBTYPHBIX OPUEH-
Tanuii ¥ KyJbTYPHOI PAKTUKK CTYJIEHTOB MOCKOBCKUX BY30B.

B oTuete stabopaTopun oTMEYANNCH CJIEIYIONINE OTPAIHbIE U Hera-
TusHbIe GakThl [1].

1. 70% pECIOHIEHTOB CYUTAIOT, YTO BBICIIEE OOPA3ZOBAHUE JOJIK-
HO 06ecrednBaTh HE TOJIBKO YHCTO ITPOECCHOHATBHYIO MOJATOTOBKY U
TaK Ha3blBaeMble ‘coBpeMeHHble” 3HaHus (MHOCTPAHHBINA #A3BIK, BJIA-
JIeTh KOMIIBIOTEPOM, 3aI1aC IPAKTUIECKUX CBEJIEHUIN B 00JIACTH 9KOHO-
MUKHU U T.IL.), HO ¥ JOCTATOYHO [MIUPOKUIl KPYro30p, HOHUMAHKIE TOTO,
9TO MPOUCXOIUT B OOIIECTBE.

2. OCHOBHBIMU UCTOYHMKAMHU WHMOPMAIUU sl CTYIEHTOB SIBJIs-
IOTCS CPEJICTBA MACCOBON MHMOPMAIINU, KOMIBIOTED, KHUTH, [IEPUOJIN-
qecKasl 1evaTh.

3. 50-60% pecroHJIEHTOB B AHKETAX OTMEYAIOT, YTO IOMHUMO yIeH-
HOM U ClIenuajIbHOM JIMTEPATYPBI YATAIOT TOCTOSTHHO XY/I03KECTBEHHY IO
JIATEPATYPY, a % 73 HUX — yPBIBKAMU.

4. TTajaer uaTeHCUBHOCTDL uTeHHs: 17% pecrnoHeHTOB B TedeHue 3
MecsneB npounTtaau 2—-3 kuauru, a 70% — ofHy W MeHee KHWUT.

5. MoJiofiexxb yTpaduBaeT BKYC K “Me/IJIEHHOMY YTEHHUIO W CII0CO0-
HOCTBb IIPOHUKATDH B “JIMAJIEKTUKY Iyl , KOTOPbIE ObLIA OTIMIUTE b~
HOI 4epTo#l unTaTresei mpeapiaymux mokoaennit. “Hapacraer Bechbma
HEraTWBHAsl TEHJEHIMsS BOCIPUHUMATH JINTEPATYPy TOJbKO KaK WH-
dopmanuo” [1].
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6. 3HAHUS UCTOPUU OTEYECTBEHHOI HAYKU Yy CTYJIEHTOB SIBHO HEJO-
CTATOYHBL. . .

7. IlanaroT a3bIKOBasi KOMIIETEHIUS CTYJIEHTOB U yPOBEHb UX I'pa-
morHoctu. (MHOTHE CTYIEHTBI HE B COCTOSHUN OCYIIECTBIIATH CMBICJIO-
BO€ CTPYKTYPHUPOBAHIE TEKCTOB C OOJIBINMUM KOJIMIECTBOM AaOCTPAKT-
HBIX TIOHATHH.) B peun cTyneHIecKoil MOJIOJEKY BBIIQJAIOT IE/Ibie
CEMAHTHUYECKHE ILIACTDI, CBA3AHHBIE C BEPOSATHOCTHBIM MBIIJIEHUEM;
CTHUJIb KOMMYHUKAIUII CTAHOBUTCS OJHOOODPA3HBIM; OIEHKA — “depHO-
6eJt0it”; onmcanye IeI0BeYeCKUX MOTUBOB U JIEHCTBUI CBOIUTCS K IIPO-
CTEHIIUM TJIArOJIbHBIM KOHCTPYKIMSM. PeJIKO Kakoil CTYJIeHT IIHIIeT
6e3 omubOoK.

8. Uner 3amemnienne “KyJabTypbl pa3MbIILIeHns” “KyJIbTypoil Kap-
TUHOK; HAOJIFOIAeTCsT TAJIEHNe BOCIPUUMYMBOCTY K CHEIM(DUICCKIM
Ka4ecTBaM CJIOBECHOI BBIPA3UTEIBHOCTH U K CJIOBY KaK TaKOBOMY.

Moeym au decamv 3anamutd no memoduke npenodaeaHus Mame-
mamukw (MIIM) usmenumos darnnyro cumyayuio?

Opna u3 3ama4d Kypca MIIM B mearornyeckoM yHUBEPCUTETE CBSI-
3aHa ¢ (GOPMHUPOBAHUEM y CTYIACHTOB HPAKTHIECKUX YMEHUI U HABBI-
KOB, COCTABJISIFOIIMX OCHOBY TEXHOJIOTUH YUHUTEIHCKOIO TPYJa, B TOM
9HCJIe ¥ HABBIKOB PAOOTHI C METOIMYECKON U yIeOHOH JImTeparypoi, ¢
[MEPUOUIECKIMU H3TAHUSIMU.

JlanHuble MpaKTUYeCKue yMEHUs MPUOOPETAIOTCS B pe3yJbraTe Ca-
MOCTOSITEJIbHON pabOThI CTYAEHTOB, BHIITOIHAEMON KaK [IPU IIOATOTOBKE
K CEMUHAPCKUM, TPAKTUIECKUM U J1abOpaTOpHbIM 3aHsiTrsM 110 MITM,
TaK U B IPOIECCE AKTUBHOU JIEATEHHOCTH KaXKIOr0 CTYJIEHTA HA 3a-
HATHSIX.

Jly1st opranu3auu yIpaBIeHns CaMOCTOSATEIbHOM PaboTOol CTyIeH-
TOB Ha Kadepe pa3paboTaHbl METOJIMIECKUE YKAZAHMS K KaXKIOMY 3a-
HATHIO, BKJIIOYAIOININE CIIUCOK JIUTEPATYPBI, IIEJIH, TEMbI ODIINX, TPYII-
MOBBIX U MHIMBU/IyaJbHBIX 3ajanuii. Bece npesjaraemple obiue 3a1a-
HUS BBITIOJIHAIOTCS CTY/IEHTAMU ITMCHMEHHO.

[Tonyyennoe B pe3ysbTare MX BLIMOJIHEHUs] PYKOIHMCHOE IIOCOOHE
CJIy>KUT HE TOJIbKO CPEJICTBOM JJjisl MOJATOTOBKU CTYJEHTOB K KypPCO-
BBIM U TOCY/IaDCTBEHHBIM 3IK3aMEHaM, HO M OCHOBOWU METOIUIECKOIO
KOMIIJIEKCA HAYMHAIOIIEr0 yINTEIsl.
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Ha mepBoM, BBOJHOM 3aHSATUU ITPEOaaBaTe I Kadeaphl JOBOJIBHO
IOIPOOHO 3HAKOMSIT CTYIEHTOB C TEOPETUKO-METOINIECKON 0a30ii y4au-
TeJIss MATEMATHKH, C OCHOBHBIMH BHJIAMU y4Ie€OHO-METOIUYIECKOI JInTe-
paTyphl, UCIIOIB3yEMOI yauTesIeM Jjisd OPTaHU3aIluu Iporecca odyde-
HUS yUIAIIXCSI MaTeMaTHKe, co crenmduKoil coctaBienns 6ubimorpa-
duaeckux 0630pOB, METOIMKON MMOJATOTOBKU K 3aHATHUSIM.

Ha BTopom 3amsiTum mperogaBaTesn moApOOHO 3HAKOMSAT CTY/IE€H-
TOB C TIEJIIMU U TIJIAHOM TPOBEJIEHUS CJCIYIONIEro 3anaTus — “Buabt
cpencTB 00y enns’; 0OpaImaoT BHUIMAHIE Ha OCOOEHHOCTH TTOATOTOBKI
u odopmIIeHHs! O0IIET0 ¥ MHJMBUIYATIBHBIX 3aaHuil (re MOKHO I10-
3HAKOMUTBCA C JIMTEPATYPOH K 3aHATHIO, KAKOU MaTeprhaJ U B KakKOl
dopme 1o/KeH OBITH MOJATOTOBJIEH OTBEYAIONINM, KaK JO2KEH OBITh
COCTAaBJIEH IIJIAH OY/IyIIEero OTBeTa, KaK OTBEYAIOIIEMY JTOOUTHCS BhIPa-
3UTEJILHOCTH B O3HAKOMJIEHUHU YJIEHOB I'PYIIIIbI CO CBOMM WHIMBU/TYaJIb-
HBIM 3aJ]aHUEM, KaK IPAMOTHO CJe/IaTh CChLIKNA Ha pabOThI N3BECTHBIX
METOJMCTOB, [ICUXO0JIOIOB, IeJAroroB).

CryteHThI IPeIyIPEXK JAIOTCST O TOM, UTO KaXKJI0€ UX BBICTYIIJICHHE
Ha 3aHATHAU JOJKHO 3aKAHINBATHCHA KPATKAM 0030pOM IIyOIuKaIuit
KypHasta “Maremaruka B mkosie” u razersl “Maremaruka’ 1Mo pac-
cMaTpuBaeMoil IpobjiemMe 3a MOCJIeIHnE b JIeT.

Buumanue ctymeHTOB oOpalmaercs U Ha Takoil (hakT, UTO BBITOJ-
HEHUEe HEKOTOPBIX 3aJlaHmii TpebyeT OOpaIleHusi K METOIUIECKON Jin-
Tepatype XIX u magasa XX Beka. Hampumep, mpu moaroToBke 0TBeTa
Ha Bompoc “Pazanmynble BUALI pa3gaTOYHOTO MaTepraa’ KeJaTeIbHO
0OpaATUTHCA K

— MmarepuajiaM ajibmaHaxa ‘Ilejarornyeckuii BECTHUK MOCKOBCKO-
ro yuebnoro okpyra” Ne 4, 5, 8 3a 1915 roz (B yacTHOCTH, K CTATHE
cesbekoit yantesapHunbl C. Uybykopoit “Kaprodesb Kak mocobu