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AAaI'ITVIpOBaHHbIe MeTOoAbl HAY4YHOIro TBop4yecTBa B 06y‘-IeHVIVI MaTeMaTuke

AHHOmMayus. B cmambse paccmampugaemcsi mpeHUHa KpeamugHO20 MbllWeHUs1 8 0by-
yeHUU Mamemamuke. AemopomM ornucklgaromcsi adanmupo8aHHble MemoObl Hay4YHO20
meopyecmea, paccmampueaemcsi meopusi peweHusi usobpemamerbckux 3adad, npueo-
oumcs 65104Hoe onucaHue 00HO20 U3 3aHIMUU MpPEeHUHaa.

Knroyeenbie cnoega: 3adadu omKpbIimo20 mura, meopyeckue 3adayu, pa3sumue Kpea-
mueHocmu, meopyecKkuli momeHyuarl.

HeobxoaMmocTb pasBUTUSE NIMYHOCTM C LUMPOKUM WHTENNEKTyanbHbIM MOTEHLManom,
CNOCOBCTBYIOLLUMM Pa3BUTUIO KPEaTUBHOCTU KaK OCHOBbI MHHOBALUMOHHOW OeATENbHOCTU, OT-
paxeHa B cbeaepanbHbiX U perroHanbHbIX AOKYMEHTaX, Hanpumep, B ®eaepanbHOM rocy-
AapCTBEHHOM OOpas3oBaTefibHOM CTaHAapTe OCHOBHOMO obuiero obpasoBaHus, YTBEPKOEH-
HoM npuka3om Ne 1897 MwuHucTepcTBa obpasoBaHust U Hayku Poccuinckon depepaumm
17 pekabpa 2010r. [1], ykasax, NOCTAHOBMEHUNX, PACMOPSIKEHUSX U WHbIX HOPMaTUB-
HO-MPaBOBbIX akTax MO LUKOSIbHOMY 0Opa3oBaHMio. [JOCTMYb MOCTaBMEHHbLIX Lenen MOXHO
TONBbKO CUCTEMHO M KOMMIEKCHO, T. €. UHTerpatueHo. OgH1M 13 nNyTen peanvsaumm nHTerpa-
TUBHOIO NOAXO4A B LUKONbHOM OOpasoBaHuMK SIBNSIETCA UCMONb30BaHME METOAO0B Hay4HOro
TBOpYeCTBa B npouecce 0Oy4eHUs LUKOMBbHUKOB pasfiuyHbiM nNpeaMeTam, YTo Mo3BOoSiSAeT He
YyYnTb NPEAMETY, a Y4nTb NpeaMeToM. AHanmn3 onbiTa MHTErpaumum TEOPUn Hay4HOro TBopYe-
CTBa B TpaguumoHHble LWKonbHble npeameTsl (B. A. Byxsanos, C. HO. MoagecTtoB — 6uosnorusi
n akonorus [2—4], A. A. Tun, A. J1. KamuH — domnsuka [5], A. A. HectepeHko — nHdopmatumka [6],
HO. C. Mypawkosckuii, P. C. ®nopecky — nsobpasmntensHoe UCKycCTBO [7]) noka3sbiBaeT ad-
hEKTUBHOCTL NCMOMb30BaHNA METOA0B HAY4YHOro TBOPYECTBA.

B cratbe onucaH npumep MCNONb30BaHUA METOOOB TEOpUMM pelleHus usobpeta-
Tenbckux 3agay (TPU3) I'. C. AnbTwynnepa B 00y4eHUn yqamxca OCHOBHOW LUKOMbl Ma-
Tematuke. TPEHWUHT KaKk MHTEHCMBHOE O0y4YeHue C NpakTUYEeCKOW HanpaBreHHOCTbIO Obin
BblOpaH B Ka4yecTBe TEXHONOrmn npoBeaeHust 3aHAaTusA. CTpykTypa TpeHWHra otnmnyaeTcs
OT TPaAMLUMOHHOIO ypoKka W BKNtoYaeT B cebsa Brnoku, peanuaylowime Lenu 3aHATUA, agek-
BaTHblEe LensiM KpeaTUBHOro obpasoBaHust B LLENOM.

1. Bnok MmoTuBaumun. PellaTtb 3agaym — Hayka He U3 NErkMx: MHOrO HY>KHO CWUJ, YTO-
Obl pelnTb CrOXHYH, XopoLwyt 3agady. I ocobeHHO Hago nocTtapaTbCsl, YTOBblI HANTH
TBOpYeckoe pelleHne. CunbHble «pellaTtenn» HaxXOAsT PeLlleHUst OTAENbHbIX CITOXHbIX
3agad, CBEPXCUIbHbIE — BbIXOAAT HA YHMBEPCAlbHbIE NPUHLMMbBI PELUEHUS, N3 KOTOPbIX B
AanbHerwem cknagbiBaloTcs Teopun. Kaxabln AeHb Mbl CribilwmM nnbo no Tenesunsopy,
nnbo B wWkorne, NMbo Ha ynuue CrnoBO «KpeaTMBHOCTbY. Ham roBopsit BOT 3TO — KpeaTuB-
HO, @ BOT 3TO — HeT. BOT 3T0 — KpeaTMBHbIA NOAXO0A, a BOT 3TO — OObIYHbIN. Tak 4To e Ta-
Koe KpeaTMBHOCTb? Kak Bbl cuMTaeTe, YTO CKpblBaeTCA No4 crioBamu «TPEHUHT KpeaTus-
HOro MbllWneHna»? [ymaem, kaxabin n3 Bac 6yget B 4em-t1o npas. [log KpeaTUBHOCTLIO
Mbl ByaemM noHMMaTb CNOCOOHOCTb YeroBeka K TBOPYECTBY, CNOCOOHOCTL co3faBaTh YTO-
TO OpUrMHanbHOE, Ka3anock Obl, B CTaHOAPTHOW CUTYyaLuWW.

Ham npuxogutcsa exegHeBHO pellaTb OYEHb MHOro pasHoobpasHbix npobnem. 3a-
Aayn GbIBAlOT HE TONbKO MaTteMaTuyeckue, Kak Bbl, HABEPHO, CYMTAETE, HO N XXU3HEHHbIE
(bbiTOBBIE, CEMEWNHbIE, MONUTUYECKME).
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Kaxgbln AeHb COBpEMEHHOMY YEeNOBEKY NPUXOAUTCA NpeofoneBaTb BCEBO3MOXHbIE
TPYOHOCTU U NpU 3TOM UCKaTb Hambonee apdeKTUBHbIA NyTb. A 3HaTb pelleHne BCeX
npobnem, KOTopble C HAMW MOTYT NPUKNIOYUTLCS, HEBO3MOXHO.

[aBarite nonpobyem nocuntaTtb, CKOSIbKO TOMbKO MaTeMaTU4eCcKnx 3ajad Bbl peLla-
eTe BO BpeMsi 0by4eHus B wkorne. [lonycTtum, YTO Ha ypoke Bbl pewlaete 5 3agad, a gjoma
ewe 3. Ha kaxxgom rogy oby4deHuns B wkone Bbl nocewiaete okono 200 ypokoB matematu-
kn. Toraa nony4aem, 4Yto B rog Bbl pewaete okono 1 600 3agay. 3a nepsoble 8 net obyye-
HUA B WKose Bbl pewmnte 12 800 3agay. Otépocmm 800, nmes B BUAY NpasgHUKN UK Cny-
Yau, Korga Bam He yganocb pewmnTb 3agayu, nonydum 12 000. MoxHo aaxe BblHeCTb eLle
2 000, KoTOpble peLnnu He caMoCToATENbHO. WTak, nonyyaem, 4T1o Bbl pewwnnm 10 000
3ajadv, T. e. Bbl ymeeTe pewatb okono 10 000 3agav.

Kasanocb 6bl, BOH Kak MHOro! 3ayem Ham ymMeTb peluaTh Kakne-to gpyrme 3agayun? A
atoro xBatut! A HeT! YyeHble nocumTanu, YTo 3a CBO KU3Hb YErIOBEK peluaeT nopsiaka
MUMMOHA NPOBNeMHbIX CUTyauui. Tak YTo, CKaXkeTe Bbl, Tenepb, YTOObI KOMOPTHO XNTb
B OyayLiem, Ham B LUKOME NpMAETCA HayunTbCs BCe MX pellaTtb? Tak Ha 3TO ynaeT Kak pas3
BCSl XXW3Hb, Ja)ke OonbLue.

Ha camom gene, kak xopowo 6bl UX ymMeTb pellaTb C NMOMOLLb OAHOro anroputMma
UNN yHUBepcanbHOro mexaHusma! 3arpysun Bce faHHble npobnembl, U OH BblaeT Ham
cpasy pelwleHue. Takoro anroputmMa, KOHEYHO e, HeT. A BOT NpMeMbl U MeTOoAbl, KOTOpble
HaM nomMoratT NPUNTU K PELUEHNIO Kakon-Nnbo npobnemsbl, ecTb. Hawa 3agaya B pamkax
TPEHUHra — Hay4YnTbCS UMW NOSb30BaTLCS.

2. bnok TBopYeckoro pasorpeBa. Oka3blBaeTCHd, BOKPYr HacC exeaHEeBHO BCTpeYa-
eTcqa «MatemaTukar. [laBante NnOCMOTPUM Ha M30BpaKeHUs N, HaYnHasa ¢ NepBON rpynnbl,
nonpobyem npuaymatb UM Ha3BaHWS, Kak MOXHO TOYHEE OTpaKaloLmMe CIOXKET KapTUHKW.
MOTOM Mbl BbISICHUM, Y Kakol rpynnbl Hambonee opurMHanbHO NONyYNUTCS.

YacTo, korga Mbl peluaem Kakyr-nmbo 3agady, Mbl Bblbpaem cambiii Nerknin cnocood
peLueHus, NpocTo nepebnpas Bce BO3MOXHblE BapuaHTbl. VI3 BCeX BapMaHTOB OCTaBMsieM
TONbKO Te, KOTOPble HaM NoAxoaAT. Takon MeToA4 pelueHus 3adad, Koraa npoucxoauT ne-
pebop Bcex BapnaHTOB pelleHns, HocuT HasBaHne «Metog npob n owmnboky». OT Hayanb-
HbIX YCMOBU 3a4a4yM Mbl ABMXEMCSH BO «BCEBO3MOXHbIE» CTOPOHbI, CBOEOOPA3HO MbiTa-
AICb HANOW peLleHne, 1 N1LWb YacTb U3 HaMNpaBfeHMI NONCKa OKa3biBaOTCS YCMNELUHbIMMN.

3. TeopeTnueckum 6nok 1. B nepson cutyaumm (puc. 1, a) Mbl BUGuUM, 4to, nepebun-
pas pasnuyHble BapuaHTbl, Mbl MOPOM OTXOAMM Aaneko OT BEPHOro pelueHus. Bo BTopon
cutyaumm (6) metoa HaMm NO3BONUI NPUBAN3NTBCA K PELLEHMIO, HO HE OOCTMYL ero. B Tpe-
Tben cutyaumm (B) Mbl Habnogaem cUCTEMHbIM Nepebop BapuMaHTOB, Cpeaun KOTopbIX Mo-
ABNSeTCa U BepHbli. B yeTBepTOon cutyauumn (r) mMbl BUOUM, YTO METOA peLleHnsa cpasy
No3BOSINN ONpeaennTb BepHOE peLLeHme.

Ansa Toro 4tobbl NPMONM3NTLCA NPU peLleHnn 3agad K YeTBepToMy BuAy, PacCMOT-
PUM Ba)KHOE MOHATME KUHEPTHOCTb MbILLNEHMSAY.

Y4yeHble Bce Bonblue 1 Yalle roBopsaT 0 HEA(MEKTUBHBIX MOAENAX NOBEAEHUS, NO-
HUMas nog 3TUM WabnoHbI, CTEPEOTUNbI, NPUBbLIYKK. [TpobGnema cocTomT B TOM, YTO Yeno-
BEK 3a4acCTyl0 HaxXoOMTCS B MfIEHY 3TUX CTEPEeOoTMNOB, OH BECKOHEYHO MOBTOPSAET 3TU He-
ahbekTuBHbIE MOAENN NOBEAEHMs, Nonyyas BCe Te e oTpuuaTenbHble pesynbTaTbl.
K HeadhbekTMBHOM MOLENV NOBEeAEHUS MOXHO OTHECTU OENCTBUA, COBEpLUAEMble BCrea-
CTBWE TaK HasblBaemon nHepumun. o nHepumen noHMMarT npeapacnonoXeHHOCTb K Ka-
KOMY-NMBO KOHKPETHOMY MeTOAy U 006pa3y MbIWMEHUsS Npu peLleHnn 3agadn, UrHopupo-
BaHMe BCEX BO3MOXXHOCTEN, KPOME eOUHCTBEHHOW, BCTPETMBLLENCA B CAMOM Havarne.

OpavH 13 bapbepoB, CepbE3HO MPENATCTBYHOLMNX PELLEHNIO TBOPYECKUX (Hanpumep,
n3obpeTaTtenbCckmx, Hay4HbIX) 3agay, — MHEPLMST MbILLITEHNS CaMOro peLuatoLLero.
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Puc. 1. Tunbi mbiwneHusi

4. bnok npumepoB 1. BHelWwHUMK hopmammn NposiBNEHUS MHEPLIMN MOTYT ObITb:

— Gapbep HenpuaTus HOBOrO, T. €. MOMHOEe OTPULUAHUE U HENPUSTME HOBOW MAOEU
(7 masa 1895 r. netepOyprckun pusmk A. MNonos caenan B PU3MKo-XxMMnyeckom obLiecTtse
AOoKnag ¢ AeMOHCTpauMen co3gaHHoro nm paguonpudopa ona dukcaumm atMocqepHbIX
KonedaHnin; MMpoBoe COOBLLLECTBO JOBOSIbHO PaBHOLYLIHO BCTPETUIIO U3BECTUE O HOBOM
cnocobe nepegayn pagvoBOSH; HE3a4oNro A0 TOro FIOHOOHCKasi nodTa OTBeprna Maeto
TenedoHa Ha TOM OCHOBaHUM, YTO He NepeBeNuChb NMoKa eLe paccbifibHble; a BOT Tenepb
HUKTO HE MOI MOHATb, 3a4eM HyxeH 6ecnpoBOOYHbLIA Tenerpad, Korga 3amedaTersibHO
paboTaeT NPOBOMOYHbIN);

— uHepuma aBTopuTeTa (ApMCTOTENb Hanucasn B OAHOM M3 CBOMX TpakTaToB, YTO Y
MYX1 BOCEMb HOT, U 3TO HE CTaBWUNOCb NOL4 COMHEHME MOYTU ABA ThiCAYENeTUsl, noka Ko-
MY-TO He MpU1LLO B rofioBy nepecymtatb HOrm y Myxu. VX okasanoch wectb. BoT 4T0O 3Ha-
YUT aBTOPUTET y4yeHoro!);

— MHepuusa NpusBbIMHOM (hopMbl (NepBbIn aBTOMOOWNL BbIN BbINOSIHEH B hopMe Ka-
peTbl, Y NepBoro napoxoga boina kupnumyHasa Tpyba, a no 6okam Top4yanu Becna, 3arpe-
GaBLuve Boay);

— MHepuusa NpuBLIYHOM (PyHKUUK (aBTOMOBUIL — ANns Toro, YTtobbl e3auTh. A noye-
My, Hanpumep, He netaTtb? Beab ropas3go yaobHee 6bino 6bl UMeTb aBTOMOOUIb, KOTO-
PbIA B HY>XHOE BpeMsi MOrr Bbl OTOpBaTLCSA OT JOPOXKHOMO NOSIOTHA U NoNeTeTb...);

— MHepuMsa TUMNOBbIX YCNoBuKM NpuMmeHeHus (B kHure M. bopucoa «Kpatepbl baba-
KMHa» eCTb anu304 C NpoekTupoBaHueM ctaHumm «JlyHa-16». HyxHo Obino cHabantb
CTaHUMIO CUMNBbHOW N KOMMAKTHOW 3MNEeKTPUYEeCKOW Jlamnon ANns OCBELUEHUS JIYHHOW Mo-
BEPXHOCTU «MOA HOramm» CTaHuuu. Jlamnodke npeactosno Bblaepxatb Gonbluve nepe-
rpy3ku. Ho oHu aToro He BblaepxmBanun. CoTpyaHukn babakuHa cOunucb C Hor, 4TObbI
HanTn Bonee NpoyHble Namnbl. YT0 Xe ObINo NpeanoxeHo?.. B yem coctout cyTb 6anno-
Ha? OuyeBuaHO, 4TOOBLI yaepxuBaTb Bakyym BHyTpu namnbl. HO Bakyym Ha JlyHe cyuie-
CTBYET 1 6€3 3Toro, 3Ha4YnT, HUKaAKoON 6anmnoH BOOOLLE HE HYXEH);
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— HeyMeHve yBUAETb BO3MOXHOCTb MCMOSMb30BaHUA MMEILLNXCA WU MOMYyYEHHbIX
peweHnn B obnacTax, oTnNUYHbIX OT pelwweHunsa 3agaymn (O. Jlogx, dusuk 3 Jlueepnyns,
Mor nsobpectun paguo go lNonosa nnn MapkoHu, cnegyeTt ckasaTb CO BCEW onpeaenieHHo-
CTbto. TOYHEE cKa3aTb, OH OTKPbI PU3NYECKUA NPUHLUMN pagnoceasn. Onmpasicb Ha Tpy-
Abl Makcsenna, TomncoHa u Nepua, oH netom 1894 r. npogemMoHcTpuposasn nybnvke aKkc-
nepuMeHT No TpaHCcnsauMM curHana Ha pacctosaHumn 150 spaos 6e3 nposonoku. Korga emy
npeanoXxuny N3rotToBuTb annapaT Ang nepegayn coobLleHnin, OH Npe3puTenbHO OTBETUS,
YTO YYeHbIN — 3TO BaM He NoYTMeNncTep Kakonu-H1byap).

5. bnok akcnepumeHToB 1.

dkcnepumMeHT 1. Kpome nepeyncneHHbIX eLle CywecTByeT UHepUmns crneumanbHbIX
TepMmuHoB. Hanpumep, B 1969 r. Ha 0OgHOM M3 CEMMHAPOB NO Teopuun n3obpeTaTenbCcTBa
Oblna npegnoxeHa cnywaTtenam Takaa 3agada: «300 anekTpoHOB [OMKHbI Obinv He-
CKOIMbKUMU rpynnamMmn nepenTn ¢ 04HOro 3HepreTMYeCcKoro ypoBHA Ha Apyron. Ho kBaHTo-
Bbli Mepexo COBEPLUNIICS YMCNOM Fpynn Ha ABE MeHbLUe, MO3TOMY B KaXKayk rpynmny BO-
Wwno Ha 5 anekTpoHoB 6ornble. KakoBO YMCNO 3MEKTPOHHBIX rpynn? 3Ta cnoxHasi npo-
6rnema 0o cux NOp He peLueHay.

Cnywartenun — BbICOKOKBaNMULMPOBAHHbIE UHXEHEPbIl — 3asBNANN, YTO OHN He Be-
pyTCsl pewartb 3Ty 3agady: «TyT kBaHTOBasa bm3vka, a Mbl — NPOU3BOACTBEHHMKU. Pa3
APYrMM He yaanocb, Ham NogaBHO He yaacTCs...».

KTo XenaeT pewmnTb JaHHY0 3agady y gockn? NpennoxmnTte CBOM TEKCTOBLIWM aHanor
AaHHoM 3adayvn u3 anrebpbl? Hanpumep: «[na otnpasku 300 nuoHepoB B narepb GbIro
3aKa3aHO HEeCKONbKO aBTOOYCOB, HO Tak Kak K Ha3Ha4eHHOMY CPOKy ABa aBTobyca He npu-
Oblnn, TO B Kaxabln aBTobyC nocagunn Ha 5 nnoHepoB Gonblle, YeM npegnonaranochb.
Ckonbko aBTOBYCOB 6bINO 3aKa3aHO?».

JKkcnepuMeHT 2. A Tenepb Mbl NONpobyeT onpeaennTb CyLWeCcTBYeT NM y Hac eLle
OOVH BMA MHepuun. BosbmuTe 3arotoBneHHyto ronoBonioMky «KBagpaTtbi». [Nepen Bamu
YyeTblpe anemeHTa, Tpebyetca cobpaTb kBagpat (puc. 2, 6e3 maneHbKkoro 6enoro kBagpa-
Ta). [MonpobyiTe B rpynnax BbIMOMHUTL 3a4aHue.

A Tenepb, K yxe cobpaHHoMy kBagpaTy gobaBbTe ManeHb-
Knin kBagpaT u cobepuTte HOBbIN.

Bbl nbiTaetecb pewunTtb 3Ty npobnemy metogom npob wm
ownbok, faBanTe nonpobyem paccyxgaTb: «Mbl 3Haem, 4To ne-
pen Hamu Obin kBagpart, AobaBunu elle kBagpaT U MNOMAYyYUTbCS
OOIMKEeH onaTb kBagpaTt. Kakve napameTpbl Hago 3HaTb, YTOObI
nony4unncsa Keagpart: ero CTopoHy! Ecnn mbl 3Hanu, Kakue urypbl
OblnIM pacnonoXeHbl BAOMb CTOPOHbI CTApOro kBagpaTa, U OHU
OKaXyTCsl TakKuMu, 4YTO, A06aBMB K HAM OpYryto Urypy, OHU CUMb-
HO YBEnUUMBalOTCA, TO B HOBOM KBaapaTe OHU OyayT BHYTpW, a He  Puc 2. ['onoeonomka
Ha CTOPOHAaXx; oTCceKkaeM 3TV OUrypbl, a U3 OCTaBLUUXCA NbiTaeMcs «Keaopamet»
cobpaTb CTOPOHY HOBOrO KBagpaTta.

WNtak, nepeq Hamn 6bina npobnema, Mbl MHCTUHKTUBHO, MO NYTW, KOTOPbIA Mbl TPAKTyeM
KaK MHEePLMIO MbILUNEHMS, MbITanMCb pasMecTuTb AeTarnm TaK, Kak OHW He JOIMKHbI Obinu pac-
nonaratbcs. Okasanocb TpyaHo. Ho ecnn Mbl npoaHanuanpyem npobnemy n Hangem napa-
MeTpbl B HEW (34eCb — 3TO CTOPOHAa KBagpara), TO 00nacTb NoMCKa peLleHnst Cy3nTCs.

6. TeopeTnyeckumn 6nok 2. [lonroe Bpems €4UHCTBEHHbIM MHCTPYMEHTOM pPeELLEHMS
TBOPYECKMX 3a4ad — 3a4ad, He UMELLMX YETKUX MEXaHM3MOB peLleHns, — Obin «MeTos
npo6 1 owmnboK» («MeToa Hay4YHOro Thikay).

B XX Beke pe3ko BO3pocna NoTpebHOCTb B peLleHnn TBOpYECKMX 3aday. OTo npuee-
N0 K MOSIBIIEHUIO PasfnuyHbiX Moaudumkaumm «metoga npob n owmnbok». Hanbonee uns-
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BECTHbl U3 HUX «MO3rOBOWN LUTYPM», «CUHEKTUKA», «MOPAOSIOrMYEeCKUn aHanms», «MeToj
KOHTPOMbHbIX BoNpocoB». CyTb METOAOB — MOBLICUTb MHTEHCUBHOCTb reHepaunmn naen u
nepebopa BapuaHToB. [NaBHas npobrnema npu Mx NUCNONb30BAHUN — MOXHO CIKOHOMUTb
BpeMS Ha reHepauuun naen, Ho 3To NPMBOAMT K BOoNnbLIMM 3aTpaTaMm BPEMEHU Ha UX aHa-
nn3 1 BbIGOP Hauny4yLwero BapuaHTa.

. C. AnbTwynnep noctaeun 3agadvy uHadve: «Kak 6e3 cnnowHoro nepebopa Bapu-
aHTOB BbIXOAWUTb Cpasy Ha CuUbHble pelleHns npobnemel?». OTBETOM Ha 3TOT BOMPOC 3a-
HAnacb co3fgaHHasi UM Teopus pelleHnst nsobpetaTenbckmx 3agad (TPU3).

TPW3 BkntovaeT B cebs:

— MexaHun3Mbl npeobpasoBaHns Npobnembl B 06pa3 GyayLlero pelleHus;

— MeXaHu3Mbl NoJaBieHNs MCUXOSOMMYECKON MHEPUUN, NPenaTcTBYOLEN MOUCKY
pelleHnn (HeopaMHapHble pelleHus TpyaHO HaxoanTb 6e3 NpeogoneHns Halwmx yCTonYum-
BbIX NpeACTaBNeHU U CTePEOTUNOoB);

—  OOLWMPHBIN MHPOPMALMOHHBIA OOHA — KOHLEHTPUPOBAHHbIN OMNbIT PELLEeHNsT Npobriem.

TPW3 nonyyuna pacnpocTpaHeHne He TOMbKO Yy Hac B CTpaHe, HO U 3a pybexom.
Khurn no TPU3 mnsganbl B CLUA, Benukobputanmm, Anonun, Lseumn, duHnanguu, ep-
MaHun, bonrapuu n gpyrux ctpaHax. B Poccuun, duunaugun, CLUA, NonnaHamn, LWseunn,
AHnuKM, Yexum cywecTByoT upMsbl, 3aHnMatowmecs TPN3-koHcanTUHrom.

PaccmoTpum noHaTHE «MHOpMaUMOHHBIN hoHO», ncnosnbdyemoe B TPUS.

NHdopMaLMOHHBIN (POHL COCTOUT U3:

— CUCTEMbl CTaHOApPTOB Ha pelleHne nsobpetatenbCkux 3agay (TUMNOBblE peLUeHus
onpeaeneHHoro knacca 3agauv);

— TexHosiormyecknx apeKkToB (PpuUsndecknx, XMMmMYecknx, druonorndeckux, mate-
MaTUYeCKMNX, B YaCTHOCTU, Hanbornee paspaboTaHHbIX U3 HUX B HacTodLLlee BPeEMS — reo-
MeTpUYeCcKnx) n Tabnumuy, X NCNosib30BaHUS;

— MPUEMOB YCTPaHEeHUs NPOTUBOPEYNn 1 Tabnuy, Ux NPUMEHEHNS;

— pecypcoB NpupoAabl U TEXHUKU U CNOCOBOB MX UCMOMNb30BaHUS.

7. bnok npumepoB 2. Cpegm matematTnieckux Hambonee paspaboTaHbl reoMeTpu-
yeckne adpdektol. 'eomeTpuyeckne adpdekTbl — 3TO UCMNOSIb30BAHNE FEOMETPUYECKNX
dopM N5 pasnUYHbIX TEXHONOMMYECKUX NpeobpasoBaHU.

Hanpumep, naBante pacCMOTPUM reoMeTpuyecknn adpdekT, KOTOpbIM HasbliBaeTcH
«Kpyrnbin TpeyronbHuK Penox». bbiBatoT nn KpuBble, OTANYHBIE OT OKPY)XXHOCTU, UMetoLne
NOCTOSIHHYIO WNPUHY? ®paHu Peno — HeEMELKMIA y4EHBIN; OH BNepBble YETKO CHOPMYIn-
poBars 1 NU3oXNUN OCHOBHbIE BOMPOCHI CTPYKTYPbl MEXaHU3MOB. PaccMOTpuM npaBuibHbIN
TpeyronbHUK. Ha Kakgon cTopoHe NOCTPOUM Ayry OKPYXXHOCTW, paguycoMm, paBHbIM AfVHE
CTOPOHbI. JTa KpMBasi U HOCUT UMSA «TpeyronbHUK Penoy». Oka3sbiBaeTcsl, OHa TOXe siBns-
€TCS KPUMBOW NMOCTOAHHOM WNPUHBI. Kak 1 B criydae OKpYXHOCTU NPoBeAEM [BE KacaTenb-
Hble, 3adpUKCMpyeM pacCTOsHUE MeXOYy HUMU M Ha4YHEM MX BpawaTb. TpeyronbHuK Peno
NMOCTOSAHHO KacaeTcs obenx npsmbiX. [JeNcTBUTENBHO, OQHA TOYKA KacaHus Bcerga pac-
NnosioXXeHa B OAHOM U3 «YrroB» TpeyronbHuKa Peno, a gpyrasi — Ha NpOTUBOMOSIOXKHOM Oy~
re OKPYXXHOCTWU. 3HauuT, LUMPUHA BCEraa paBHa paguycy OKpPYXXHOCTU, T. €. ANNHE CTOpO-
Hbl M3HA4YanNbHOro NPaBUMBHOMO TPEYrosibHMKa. B XXUTENCKOM CMbICNe NOCTOsIHHAs LWUpu-
Ha KpPMUBOWM O3Ha4aeT, YTO ecnu caenaTb TENEXKY C TakuMm npodunem, To cTakaH ¢ BO4OW
OyOeT KaTUTbCS Ha HEM He LUESTOXHYBLUUCh.

8. Bbnok akcnepumMeHTOB 2. A Tenepb nNpoBepumM paboTty nHdOopMaLMOHHOro doHaa
npu peLeHnn 3agav.

AkcnepumMeHT 3. Kak BblMMCANTL NNowaab KBagpaTa Bbl 3HaeTe. lNnowaan Henpa-
BUNbHBIX PUryp ymenun Haxoautb ewé yyéuble [peBHen [peunn n Puma. MNpeanoxuTe
MeTO[ BbIYMCIIEHUS U NPUBEANTE HECKOSBKO NMPUMEpPOB.
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Puc. 3. MNpumep uHghopmayuoHHo20 ¢poHda TPU3

B Tabnvue reometpuyeckmnx adpdektoB (puc. 3) Haxogmm ctpouky Ne 18 «[lMnowaab
HenoaBWXHOro obbekTa». Torga oTpuuaTtenbHble CTOPOHbI ANSA pelleHus npobnembl —
TOYHOCTb U3rOTOBSIEHUSA N TOYHOCTb U3MEPEHUS.

TOYHOCTb M3rOTOBNEHUS N HAOEXHOCTb PaboTbl ANs HAC cenyac Kn4eBon dakTop.
A BOT TOYHOCTb M3MEPEHUS, ITO TO, YEM Mbl Nonpobyem noxepTeoBaTb. NTak, Ham npea-
naraeTcs BblYMCNUTb NNowanb HeNpaBuUbHON Urypbl NPUBAMKEHHO.

Tenepb cMoxeTe NPeanoXuTb Takon MeTon?

Ecnn cenvac nocmoTpeTb Ha Tabnuuy, ncnonbdyemyto B TPU3 ons peweHnsa aton
npobnemsbl, TO HANOEM S4YENKY Ha nepeceyeHnmn cTpokun «lnowanb HeNoABMKHOIO O6bEK-
Ta» u ctonbua «ToYyHOCTb n3mepeHnsa» n yesuamm npuemsl TPU3: 19 — nepexon B apyroe
namepeHune, 34 — matpewlka, 02 — npegsapuTensHOe OENCTBME.

Monpobyem onuncaTb, Kak MX MOXHO MCMOMb30BaTh ANs peweHnsa 3agaydn: 19 — npu
nepexoge B NogcUCTEMY MOXHO BMUCbIBaTb NPAMOYrOSIbHUKKN, @ B HAACUCTEMY — OMUCHI-
BaTb NPAMOYrofibHUKW. [pvHUMN MaTpeLlKkn u npeasBapuTenibHOro 4eNCTBUS Kak pa3 roBo-
PAT, YTO HAJo nNpeaBapuUTeNnbHO obpaboTaTh 06bEKT (CeTkon).

JkcnepumMeHT 4. A Tenepb gaBanTe paccMOTpuM 3aaHve nuues. Ero dpyHaameHT
TOXe durypa HenpasunbHOW dopmebl. MNonpobyem HanTh ee nnowans. BepHemcs k Tab-
nuue: B HeKr nocrie NnoTepu TOMHOCTU, NOET noTeps nokasarenen «poMs3BoaUTENBHOCTbY,
«YHMBepcanbHOCTb, agantauuns», «dnmHa» n «Bpems».

Takum obpasom, Hago npuagymaTb MeToAbl, KOTOpble MO3BOMAKT WU3MEpPUTb Mo-
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Wwaapb; Ansg aToro NpuaéTca ncnonb3oBaTtb METOAbI, KOTOpble TPeBOYOT BPEMEHHbIX 3aTpar,
ecnu BblbpaTb «Bpemsa» n «lMpomssogutensHocTb». Ecnn BelbpaTh «[nvHax», TO Mbl Bep-
HEMCSl K TOYHOCTU U3MEpeHus nnowagu, T. K. nnowagb MCKOMOW Urypbl COCTOUT M3
nnowagen NPAMoOYrosibHUKOB. TOYHOCTb HaxoXOeHus ux nrowanm 3aBMCcUT OT TOYHOCTU
N3MEepPEeHNs ONINHBbI.

MocmoTpum, Kakme npuémbl npegnaratotca B tabnvue TPU3 gna ctpokn ««[l1no-
Wwaab HenoaBwkHOro obbekTa» n ctonbua «lMpomnssoanTenbHOCTbY . 19 — nepexof B Apy-
roe n3amepeHue, 18 — nocpeaHuK.

Monpobyem wmHTepnpeTupoBathb. [lepengem B Haacuctemy, T.e. NOOHMMEMCS Hapg
niueem 1 Yyepes NnocpeaHUK NoOCMOTPUM Ha Hero. YTo HaM MOXeT NOMOYb NOCMOTPETh Ta-
Knm obpasom Ha nuuen? CnyTHuk! A pas eCcTb CNyTHUK, TO Mbl MOXEM Y3HaTb KOOPAWNHATHI
BepLUMH dourypbl. Ho Tak kak CNyTHUK Bbl4aeT WMPOTY U AONroTY TOYKW, TO ANS TOro, YTo-
Obl onpefenuTb ANWHY MCKOMbIX CTOPOH, BOCMOfb3yemMcs (oOpMySion ANA BblYUMCAEHUS
pPacCTOsIHUA MEXAY TOYKaMMU.

Kak MOXXHO onpeaenuTb KOOpAMHATbI TOYKN Yepes CNyTHUK?

— Yepes MHTEpHET kapTbl ONpeaennTb KOOpANHATLI BEPLUNH Urypbl.

— Yepes GPS HaBuraTopbl HaNTK KOOPAMHATLI BEPLUMH uUrypsbl.

Cenvac mbl nonpobyem no rpynnam nameputb nnowanb gurypsl (rpynnel pasbera-
IOTCA U U3MEPSAIOT KOOPAMHATLI BEPLLMH U BbICHMTBLIBAIOT Mowaab purypbl).

9. bnok pe3rome. Ha 3TOM Hall TPeHWUHT 3aBepLuaeTcs. M3BecTHa UCTOpUst O TOM, KaK K
MyOpOMY YerioBeKy MoAownv ABoe ¢ npocbbon paccyamtb. Mygpey, Bbicnywan OAHOro u
ckasan: «Tbl npaBy». Bbicnywan apyroro, KOTOpbIA NPUBEST apryMeHThbl B 3aLUMTy NpOTUBOMO-
NIOXXHOM TOYKWM 3pEeHUst, U ONATb ckasan: « Tbl npaBy». [pucyTCTBYHOLWNA NPU 3TOM TPETUI BO3-
MYTUNCA: «3TO He NpaBUibHO — HEe MOTyT ObITb NPaBbl ABOE yTBEpXAatoLee NPoTUBOMOSIOXK-
Hoex». «M Tbl NpaBy, — cka3an mygpel. Korga Ham npuxoguTcsa pelaTb Kakne-nnbo 3agaun,
Mbl 06513aTENBHO CMOXEM UX PELUNTL: JOCTATOYHO NMOCMOTPETL BOKPYT.

B xome Hawen onbITHO-3KCNEpUMEHTanbHOW paboTbl BbIABNEHO MOSIOXUTENBHOE
BNUSHME NPeanoXeHHbIX aganTUPOBaHHbIX METOOOB Hay4yHOro TBOpYecTBa Ha 00-
Wwey4yebHble KOMMNETEHUMN YyYaLUMXCs, B YHaCTHOCTU Ha pa3BUTUE KPeaTUBHOCTU yYalLMXCS
[8-10]. 3TO NO3BONSET FOBOPUTL O HEOBXOAUMOCTM AanbHenwen paboTbl N0 aganTaumu
METOLOB Hay4YHOro TBOpYeCTBa ANd npenofaBaHnsa y4ebHbIX ANCLUUNIINH.
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