


IIpeaucaoBue

PaCCMOTpeHI/Ie C IIOMOIIIBIO 3TOI'0 MeToda e].ué He ABJIAeTCA O0-
Kas3aTeJbCTBOM; OJHAKO IIOJIYUUTH IIPU IIOMOIIYX 3TOTO MeToha Ipen-
craBiieHue 06 HucciaenyeMoMm, a sareM HaWTU U caMO HOKal3aTeJbCTBO,
ropasgo ynoﬁnee, UeM IIPOU3BOJUTH U3BICKAHUA HUYEro He 3Had.

Apxumed. ITocaanue Spamocpeny. O mexanuwecKkux meopemax.

MosxkHO paccMaTpuUBaTh 3aJauM B JyXe M3BECTHOTO BBHICKA3bIBa-
HUA: «T€OMETPUS — 3TO UCKYCCTBO IIPABUJIBHO PACCYKAATh HA HeIpa-
BUJILHOM uYepTeske». HO MHOTZAa MMeeT CMBIC/ MOAXOAUTH K I'€OMeT-
puu Kak K GU3UKe: TOUHBII YePTEX — dTO reOMeTPUUECKHU I dKCIIepH-
MEHT, OH II03BOJIIeT Pa3obpaThbCs B TPYAHOM YTBEPIKIEHUU, OTHOCS-
IIeMCs K [eJIOMY CeMeHCTBY JUHUM WK 3allyTaHHON KOH(Urypamuu,
MOJMETUTh KaKyI0-TO HOBYIO 3aKOHOMEPHOCTb.

H.B.Bacuaves, B. H.I'ymenmaxep. IIpamvie u Kpusbvle.

JKcnepuMeHTaJbHAasI MaTeMaTuka. EcTh moaxonx K pere-
HUIO 3aJa4 II0 MaTeMaTHUKe, KOTOPBIA MOKHO Ha3BaTh 9KC-
nepuMeHTaJbHBIM. OH COCTOUT B TOM, UTO PEIIAIOIIUI pac-
cMaTpWBaeT YaCTHBIE CJIyYyau IIPEeIJIOKEeHHOU KOHCTPYKIIUMU,
MIBITAETCS yraJaTh CTOANIYIO 38 HUMY 3aKOHOMEPHOCTD, a TIOTOM
IoKasaTh eé B obmiem Buze [13, 20]. B apudpmerure, aaredope
U KOMOMHATOPUKE 3TO €CTECTBEHHO JejiaTh C IOMOIIBIO IIe-
peuneii, rpadukoB u Tabaui [12]. B reomerpuu paHbIIE 3TO
OBLIIO BO3MOJKHO C IIOMOIIBIO PHCOBAHUSA HECKOJBKUX UepTe-
JKell MU PacCMOTPEHUA CIEeINAJbHBIX CIyYaeB — IPaBUJIbHBIA
TPEeYyroJbHUK BMECTO IIpom3BoJbHOro um T.x. [9, 11]. B mo-
caefHre MeCSATUJIETUS IMOSBUJIOCH HOBAas BO3MOMKHOCTH: B IPO-
rpaMMax JIWHAMUYECKON TeoMeTpPUUM MBI MOYKEM HapuCcOBaTh
8cez0 00UH TOABUKHBIM UEPTENK, a IIOTOM ABUKEHUEM MBIIITHN
MOJYYUTH M3 HEro IeJyI0 Cepui0 «OOBIUYHBIX» CTATUUYECKUX
yepre:keit [8]! Tem caMbIM MBI JIETKO ITOJYUYAaeM CEPUI0 YaCTHBIX
CcJIy4aeB, a TaKyKe BUIMM BCe BO3MOYKHBIE BapHUaHTHI KOHPUTY-
parnuu (OCTPOYTOJbHBIN/TYIOYTOJIBHBIN TPEYTOJbHUK, BHIIYK-
JIBIY /HEBBIMTYKJBIA UYETHIPEXYTOJBHUK /CaMOIIePeCceKaronaacs
JloMaHas ¥ T.[d.), YacTb U3 KOTOPHIX JIETKO IIOTEPATH IIPU
CTaTUYECKOM PACCMOTPEHUMN.



Poss mporpaMM AWHAMHYECKON TeOMETPUU HPU PeIleHun
3a71au IO TeOMEeTPUU MOKHO CPAaBHUTH C POJBI0O dKCIEePUMEH-
TaJbHON YCTAHOBKM B (pU3MUECKOH J1ab0paTOpPUU: C UX IIOMO-
IIBI0 WLKOAbHUK MOdcem 83aumoldelicmeosams ¢ npedmemom
Hanpamyw, 6e3 mocpencTBa yuurteasa uau yueOHuKa. OH Jerko
MOJKeT caM IIoAMeYaTh 3aKOHOMEPHOCTH, CTAaBUTL BOIPOCHI,
BBIIBUTATh U IIPOBEPSATH TMIIOTE3bI.

B 1—6 kiaccax IIKOJBHUKHU IIOJYYAIOT OIBIT 9KCIEePUMEH-
TaJbHOTO IMOAXO0JAa K MaTeMaTHKe (paccy:KIeHUe Ha IpuMepax,
000011IeHTIe HAOJIIOIeHIH ).

IIpu m3yyeHWM TreOMeTPUM HaUMHaAA C 7 KJjacca BeIyIIUM
CTAHOBUTCS TEOPETHMUECKUH MOAXOn (BBedeHMWE aKCUOM, OIIpe-
IeJeHUU 1 JOKAa3aTeJbCTBO TeopeM). OqHAKO npodykmueHee He
KOHGAUKMOBAMb C NPEHHUM ONbLMOM, @ UCNOJLb308AMb €20,
T.e. MPOJOJI’KATh PA3BUBATh U DKCIEPUMEHTAJbHBIE HABBLIKU
Hapaxy ¢ teoperudeckumu [19].

Bnaromapa mporpaMMaM IUHAMHUYECKOH TIeOMETPUU POJIb
MAaTeMaTUUYEeCKOTO JKCIepUMEHTa IIPU WH3YUYEeHUU I'eOMeTpUHU
MOJKeT 3HAUUTeJIbHO Bo3pactu. B Poccum mHOrme yuwmrens u
JeATeJ OJUMIIMATHOTO ABUMKEHUA YiKe aKTHUBHO MHOJb3YIOTCHA
TaKUMHU IIPOTpaMMaMu, HO OHHU eIé HeJOCTATOYHO IPOHUKJIU B
IIKOJLHYIO CPeNy, YacTO UCIOJIL3YIOTCSA JUIID AJIA UJIJIIOCTPU-
poBaHUA (PAKTOB U T. I.

ITenb 5TO# KHUTU — IIOMOYDL YUUTEIAM BBECTU SKCIEPUMEH-
TAJIBHBIN IIOAXO0J B I'€OMETPHUM, JaTh UM Ha00pP MOAXOMAIIAX
IJIs 9TOTO 3a7ay U IPUEMOB MCCJIeTOBAHMA.

O moaxomaAnuX 3amadax. «3aJauu, OPU PEIleHur KOTOPHIX
MOXKHO U IIOJIE3HO WMCIIOJb30BaTh KOMIBIOTED, HOJKHBI MMETH
IPYTYIO CTPYKTYPY; COOTBETCTBEHHO, HEOOXOAMMO COCTABJIATH
HOBBIE TIOAOOPKY 3aJa4 U pasdpadaThIBaTh HOBbIE METOIUKU 00Y-
YyeHUA... [Ipy IpaBUIbHOM HOAXOIE K METOAMKE ero MCIO0JIb30-
BaHUA KOMIIBIOTEP IIOMOTAaeT CAeJaTh IIporecc ob0yueHus 0oJjee
MHTEHCUBHBIM» [7].

Ilogxomsamumu A 34ech Has3bIBAl0 3aJauid, YAOBJIETBOPSIIO-
e IBYM YCJIOBUSIM:

a) OHU 3aJal0T HOABUKHBIN UE€PTEIK, KOTOPBIH JIETKO IIOCTPO-
WUTHh ¥ IO KOTOPOMY HETPYAHO BBIABUHYTH T'MIIOTE3Y;

0) UX TPYZAHO PEIIuTh 0e3 MOABUKHOTO UepTesKa.
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TakuMu KauecTBaMu 00JIafal0OT MHOTHE TPAAUIIMOHHBIE 3a-
Ja4yu II0 TeOMETPUM, OaHHBIE B omKpulmoi gopmyruposke [16,
17], T.e. 6e3 TOTOBOTO yTBep:KAeHUS (HaXOKAEHUE NOKa3bIBa-
eMOr'0 YTBePKJIeHUS ABJSAETCA B 3TOM CJydae YacThIO 3aJayuu).
31ech 9TO U 3amauyu Ha sKcTpemyM (3aHatus 4 u 8), u 3aza-
yp Ha I'MT (3amstua 3 u 5), u 3ajaun Ha MHBApUAHT (3aHSA-
Tie 6).

Tak:Ke MOAXOIAINMY ABISAIOTCSA HEKOTOPHIE CIIOXKHEIE «Tpa-
IUITMOHHBIE» 3aJauy Ha HaXOMKJIeHHUe, TOKa3aTelbCTBO MU I10-
CTpOeHUEe, B KOTOPBLIX HOABUIKHBIN UepPTEX IIOMOraeT o0Hapy-
KUTh BCIIOMOTATEJbHOE YTBEep:KIeHUe, ITO3BOJISIOIee PEIInuTh
3amayuy.

Ho mupoxuii mHCTPYMEHTapuil MmpPOrpaMM HO3BOJSAET I0-
0aBJIATHP WM HOBbIe THUILI 3aJaHUll, HaIpUMep: HOCTPOUTHL IIO-
IBUKHBIN UepPTEK; IMOCTPOUTH CEMEMCTBO JUHUHN U UX ormba-
IOIYI0; IIOPadoTaTh C JUHHNEH, KOTopasd He SIBJIAETCS IPSIMOI
WJIN OKPY’KHOCTBIO; BRIOPATh M M3YUYUTDH HOAXOIAIINE IPOCTHIE
cayJyau B 3aJJaHHOM ceMeiicTBe. B 5TO KHHUIe JOBOJBHO MHOTO
TaKUX B3aJaHuil, YacThb M3 HUX Ha3BaHBI 0eMOHCMPAUUAMU.
OHu MoOryT OBITH BeCchbMa COAEPIKaTeJbHBIMU, a UX peIIeHNe
pasBUBaKIINM, HO 0e3 MHCTPYMEHTapus IIPOrpaMM AUHAMU-
YeCKOM TeoMeTpUU OHUM OBLIIM TOUTH HENOCTYIIHBI PITOBOMY
MKOJALHUKY. Temeps OHM MOCTEIEHHO MPOHUKAIOT B 00yUeHUe
reoOMeTpHUH.

Korga ombITHBINT MaTeMaTUK pucyeT Ha Oymare 4epré:K, OH
BOCIIPUHUMAET ero AUHAMUUYECKN — BMeCTe C er0o ITOBeJeHUeM.
Hayuuths sTOMY HABBIKY INIKOJbHHKA M IIoMOoTaeT paboTa c
HOBBIMM THIIAMHM 3aJa4y B IIporpaMMax JIWHAMUYECKO# TIeo-
MeTPpUMH.

Jdranpl pemieHud. [IoaHBIM IIUMKJ pelIeHUs 3aJaYu B 3TOU
KHUTe BBITJIAAUT TaK.

A. TIpouuTars ycaoBue.

B. IlocTpouTh MOABUIKHBIA UEPTENK.

B. IIpoBecTu sxcIepuMeHT.

T'. BeIgBUHYTH TUTIOTE3Y.

. ITpoBepuTh €€ (IOAKPENUTh U K€ OIMPOBEPTHYTh U HAa-
YaTh MCKATh HOBYIO THMIIOTE3Y).

E. IlokasaTs rumoresy.



3auaTua 1—38 COOTBETCTBYIOT PAHHEMY STAIly NU3YUEHU I'e0-
MeTpHUH, MOITOMY B HUX 3aJaull OTPAHNYUBAIOTCSA KOHCTPYK-
TUBHBIM YPOBHEM UM «MHCTPYMEHTAJbHOMI» IpoBepKoii. TouHee,
B 3aHATHUU 1 pelreHue orpaHnuymBaercsa stamamu A—B (B poan
9KCIIEPUMEHTAa BLICTYIAET IIPOBEPKA UepTerka), a B 3aHATUAX 2
u 3 — sramamu A—/I.

Hauunasa c samaTua 4 B 3amauax TpeOyeTcs IOJHBIA ITUKJI
pellleHusI ¢ HOoKasaTeJbCcTBaMU (KpoMe 3aJad, IIOMEUEeHHBIX *).
CooTBercTBEeHHO, B 3aHATHAX 4—10 y KaKgoil 3amauu ecTh
IBe yacTu pelleHusa. IlepBasd 4YacTh Ha3bIBAETCA IKCNEPUMEH-
mom, oHa oxBaThIBaeT stambl A—]JI — omuchIBaeTcA IIOCTPOE-
HUe MOABUIKHOTO UepTesKa, BBIABUTAETCS U IPOBEPSIETCS TUIIO0-
Te3a, BBICKA3BLIBAIOTCA pasHble HedopMasbHBIE COOOpasKeHUs.
Bropas uacTh HasbIBaeTCa COOCTBEHHO peuleHueM, OHA COOT-
BeTCTByeT sTamy E, T.e. peIleHnIo 3aJaul B KJIACCUUECKOM
CMBICJIE.

BBIIBH)KEHIEe M IIPOBEPKA TUIIOTE3bI! — KJOUEBble STAIBI,
OCTAHOBUMCSA HA HUX IoApoOHee. I'mmoTes3bl OOBLIYHO BBIABU-
raloT Ha OCHOBAHUU HENOCpedCmeeHHblX HaOA0eHull (BaM
moKasayiochb, uTo Touka C — cepeamua orpe3ka AB). 3mech
Ba)XKHO CIeJIaTh UePTEK XOPOII0 «UYUTaeMbIM». IlepBbIi IIar
TIPOBEPKYU — BbLNOJLHUMb 00Jlee MOYHOEe U3MepeHue/nocmpoe-
Hue (Bbl um3MmepseTe u cpaBHuBaeTe orpe3ku AC um CB uianm
CTpOUTE cepeauHy oTpeska AB u NpoBepseTe eé COBIIaJIeHUEe
¢ C). Bropoii mar npoBepKu — 0X8amumb 60JabULee YUCLO CAY-
yaes (BbI BapbupyeTe oTpe3oKk AB u mpoBepseTe, uTo Touka C
MO-IIPesKHEMY OCTaETCs ero cepeamHoin).

3aueM HYKHO IIPOBEPATH I'UII0Te3bI? Bo-mmepBhIX, YTOOLI cpa-
3y 3a0paxkoBaTh HEBEPHYIO TMIIOTE3y U He TPaTUTh BPeMs Ha Io-
MIBITKY €€ ToKa3aThb. Bo-BTOPBIX, KaueCTBeHHASA IPOBEPKA I'UIIo-
Te3bl YAaCTO IPUBOAUT K HAee pellleHusd (JOMOJHUTEJIbHBIM II0-
CTPOEHUAM, O0HAPYKEHUIO Ba'KHBLIX CJIydaeB, YTOUHEHUIO T'U-
OTEe3Ll U T. I.).

1BaMe'[‘I/IM, 4YTO Ha ojaumMIHagax IIo I/IH(l)OpMaTI/IKe IIPOBEPKa aJropuTMoB, IIpen-
JIOXKEHHBIX IITKOJIbHUKAMU, He ABJIAETCA MaTeMaTUYECKOH B CTpPOroM CMBICJIE 3TOI'O
caoBa. Bmecro aroro aJITOPUTMBI TECTUPYIOT Ha paBHOOﬁpaSHOM MacCuBe BXOOHBIX
IaHHBIX. OTO IIOXO0XKe Ha IIPOBEPKY TUIIOTe3, IIpeajaraeMyro B IaHHOUM KHUTE.
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Bor apkuit npuMep 00MaHHON I'MIIOTE3bI, KOTOPBIN IOJIE3HO ITOKAa-
3aTh IIKOJbHUKAM. IIoCTpOUM BBITTYKJIBIN ItecTuyroibuuk ABCDEF,
CTOPOHBI KOTOPOTO PaBHEI, HO He IIapaJilieJbHBI. IIpoBemém Tpu ero
6osbiiue nuaroHanu AD, BE u CF. BusyaJabHO OHU IIepeceKaioTcd B
OIHOI TOYKe, IPW yBeJuueHHU Macirtaba Tosxe. VI TOIbKO HA OUeHb
GOJIBIIIOM YBEJMUYEHUH BUAHO, UTO AUATOHAJIN 00pasyT MaJeHbKUI
TpeyroiabHuK. CM. Apyrue IpuMepsl OOMaHHBIX TUIIOTE3 B A€MOHCTpPA-
muAx mocJe 3afgaud 3.7 u 6.2.

OTMeTnM, YTO B IIporpaMMax MeKAyHapomHOTO OakajaBpuaTa
M0 MaTeMaTHUKe IMPeIyCMOTPEH CIeIMaJbHBIN BUI JeATeIbHOCTUA —
Investigating patterns (momck saxonHomepnocteit). Pa6ora ¢ marema-
TUYeCKUMHU (PaKTaMU TaM ONMMCHIBAETCA TPEMs TJIarojiaMu:

— verify (IpoBepuUTh YACTHBIN CIIydaii);

— justify (= ob6ocHOBaThH, IOATBEPIUTH);

— prove (I0Kas3aTh).

Harmre mopkpemnieHne TUIOTe3 MPUMEPHO COOTBETCTBYET CTaluu
justify.

Komannasr/uncrpymentsl u mogenu. Illupoxko pacmpocTpa-
HEH TOAXO0][, IPU KOTOPOM INMKOJBHUKHN IIPOBOAAT SKCIEePHU-
MEHTHI Ha BBIJAHHBIX UM MOZEJSX — Hampumep, [web8, web9].
B »sroit KHHUre mOAXOA IAPYrOHM — WKOJAbHUKU CAMU CMPOsM
Nno0BUNCHBLY LepméXN No Ycaio8Ul0 3adaiu.

B sagauax ma mocTpoeHue MUPKyJIeM U JUHEHKOHN pasperiia-
eTcs MCIOJIL30BaTh JUIIb Te IIOCTPOEHUS, KOTOPLIe MBI Ipen-
BapUTEJbHO CKOHCTPYUPOBAJU M3 BJIEMEHTAPHBIX (CM., HAIPU-
Mep, [3], Tak ke ycrpoena mporpamma «EBkaumus» [web4]).
Jra TpagUIUA COOTBETCTBYET AKCHMOMATUUYECKOMY HOCTPOECHUIO
Kypca TreoOMeTpPUM, IPHU KOTOPOM MOJKHO CCBLIATHCA TOJIBKO
Ha OOKa3aHHLIE TeopeMbl. B 9TOi KHUre IJd IIOCTPOEHUS II0-
IBIDKHBIX UepTekell paspeuiaemcs noav3o8amsvCs 6cemu 00-
CMYNHLMU KOMAHOAMU /UHCMPYMEHMAMU NPozpamMm OUHAMU-
yeckol zeomempui, B TOM YUCJIE U TeMU, KOTOPbIe He CBOAATCS
K IIOCTPOEHUAM ITUPKYJEeM M JHUHEHKOHN (Hampumep, MOYKHO
BBIIIOJIHUTh TPUCEKIIUIO YIJja WJINX IIOCTPOUTh NPaBUILHBIN
CEMUYTOJIbHIAK). OTO COOTBETCTBYET «HHKEHEPHOMY» IOIXOIY,
IIPY KOTOPOM CHOCOOBI MOCTPOECHUA ABJIAIOTCS JIUIIH CPEICTBOM,
YCKOPSAIOININM IIPOABUIKEHNE K IV — MU3YUYEHUI0 CBOMCTB II0-
IBUXKHOTO UepTerKa.



IInan kypca. 3agaun crpynnmupoBaHbl 110 3aHATUAM, B KaiK-
IIOM 13 KOTOPBIX Pa3BUBAIOTCS 0COObIE 9KCIIEPUMEHTAJIbHEIE Ha-
BBIKM U TOYTU B Ka'KJOM BBOJAATCSA HOBbIe KOMAHIBLI/UHCTPY-

MEHTBI ITPOTrpaMM. HO,leOﬁHOCTI/I IIOKa3aHbI B Taﬁ.HI/IIIe.

Howmep Hogsrle komaH- | HoBbie sKcnepuMeH-
Knac- T'eomerpuueckoe
u TeMa [IbI/MHCTPYMEH- TaJIbHbBIE
CBL cojepiKaHue
3aHATUA TBI TPOTPAMM HaBBIKU
1. Ctpoum 6—7 |Teomerpuueckue ITonarue npesn- | BeigenuTs npegru u
TOABUXKHBIE KOHCTPYKTUBBI. Ka W IIOTOM- |IIOTOMKH, IIOCTPOUTH
JepTexu DPopmyauposox u ka. IIpocreii- |IOABMIKHBIA dep-
dorasamenvcme mime IOCTpoe- | TEXK, IPOBEPUTH ero
Hem HUSA
2. YrageiBa- | 6—7 |T'eomerpuueckue H3mepenue pac- | Co3gats ITpoOGHYIO
eM U JocTpa- KOHCTPYKTHUBBI, BBI- | CTOAHUH U IIO- | HPAMYIO (TOYKY),
nBaemMm pakeHme HOBBIX mage, moame- | momo0paTh HYKHOE
9JIEMEHTOB uepes Ha TOYKU TIOJIOJKEeHUe, 3aKpe-
nauasie. Dopmynu- NUTH, IPOBEPUTH
posox u Ooka3sa-
meavcme Hem
3. Ctpoum 7 T'eomeTrpuueckue Cnen touku m |IlocTpouTh TpaeKTo-
TPaeKTOpUU KOHCTPYKTHUBBI, BBI- | IMHUU PHUIO TOUKU, BBIJBU-
TOUEeK U pasKeHUEe HOBBIX HYTh TUIOTE3y O eé
IUHAR 9JIEMEHTOB uepes BHUJE, IPOBEPUTH T~
nauuasie. Ilos6ns- OTe3y MOCTPOEHUA-
omesa Gopmyaupos- Mu
Ku, dokazameavcme
Hem
4. Umem 7—8 |HepaBeHcTBo Tpe- |Apudmeruye- BribpaTb mogxoxms-
9KCTPEMY- yroJbHUKA, NIeplueH- | CKue AeHCTBUA |Iuil 4epTéx B ce-
MBI-1 OUKYJIAP KOpoUe Ha- | C UBMEPeHHBIMY | PUU, HAHTH 0COOeH-
KJIOHHOU, NUaroHa- |BeJIUYUMHAMU HOCTH, BBIIEJAI0-
JI¥ TPSAMOYTOJbHU- miyie ero cpexu ApPYy-
Ka paBHBI, *«Hepa- rux. IIpoBeputs ru-
BEHCTBO DESUHKW». moTesy H3MepeHUs-
ITossnsiomes 0oKa- MUY U IOCTPOEHUAMU
3amenvcmea
5. OxkuBisa- | 8—9 |Ilapajresorpamm, OsxuBJIeHUE ITocTpouTts Tpaex-
eM TPaeKTo- CPeNHAS JUHUA TPe- | cjle]a TOUKU W | TOPUIO ITOABUIKHON
puu YroJbHUKA, MHOXKe- |JIMHWUHU: LUHA- |TOYKWU WJINU JINHUH,
CTBO TOYEK, U3 KOTO- | MUYECKUI cjef] | HaTh orubaroIyio.
PHIX [OaHHBIM OTpe- |WJIN JOKYC IIpoBepuTs rumoTe-
30K BUJEH IIOJ Ipd- 3y paccMOTpeHHeM
MBIM (¥TyIOBIM, OCT- MHOTHX CJIyuaeB
PBIM) yTJIOM




6. Nmem 8—9 | HeThIpEXYTrOJBHU- Wamepenue yr- | HatiTu obimee cBoit-
B3aMMOCBSI- KU, CpejHUe JIU- JIOB CTBO CepuHU uepTe-
31 U UHBa- HUU TPEYTOJbHUKA U kel
PUAHTHI Tpamenuu, IIOIanhb
TPEeYroJIbHUKA Yepes
OCHOBaHUe U BHICOTY,
mopobue, *TaHreHC
yria B IPSIMOYTOJIb-
HOM TPEYTroJIbHUKE
7. Bokpyr 9 Brnucauusie yriaei, |IloasyHKun BroigennTs HYKHBIIT
3aa4u O momobue, 0000IIEH- ciaydail MM MHOKe-
KOTEHKEe Hasd TeopeMa CHUHY- CTBO CIy4aeB
coB. BBoguTcsa 1mo-
HATHUE JJIINICA KaK
C)KaTON OKPYIKHOCTH
8. Umem 9 OceBasi cummerpus |Ilepenoc Ha ITocTtpouTs HalineH-
9KCTPEMY- ¥ CIBUT, BIIMCAHHBIE | BEKTOD, BU3ya- |HY KOHGUIypa-
MBbI-2 yIabl, 00OOIIEHHAA |JIM3amus mepe- |IIUI0, IPUUTH K OO-
TeopeMa CHUHYCOB, |MEHHBIX BeJIU- |KasaTeJbCTBY
MeTOJ KOOPAWHAT YUH
9. OcB06OIK- 9 IBu:keHusa miaocko- | HcTpymMeHTHI | OCBOGOAUTH TOUKY,
IaeM TOUKY CTH ¥ TOMOTETHUS IBUKEHUHN U T'O- | IOCTPOUTH €€ TpaeK-
MOTETUY TOPUIO, IPUAYMATH
U peajyn3oBaTh IIpe-
obpasoBaHue
10. Boxpyr 9 JBU:KeHUS U TO- Haiitu HECKOJIbKO
KOHCTPYK- MOTeTHUs, TeopeMa 0O0IIMX CBOMCTB ce-
muii. KoH- KOCHUHYCOB, BEKTO- puUHM uepTekei, B3a-
(epenusa pBI, CpefHUe JUHWUU, VMOCBSZU MEXKIY
CUET YIJIOB KOHCTPYKIITUAMH

BugHo, 4TO 3aHATHUS He OYEHBb «IIJIOTHO» IPUBA3AHBI K KOHKDET-
HBIM TeMaM Kypca reoMerpuu (CM. TpeTuii cTojbeir). ITO He TOJb-
KO HEeJOCTAaTOK, HO U JOCTOMHCTBO. BO-TIePBBIX, MIKOJbHUKAM II0JIE3HO
WHOTZIa BCTPEUATHCS HA OJHOM BaHATUM C HECKOJbKWUMHU TeMaMH —
Belb Ha OJUMNOMAZaX M dK3aMeHaxX WM MPUXOJUTCS ITO JesaTh. Bo-
BTOPBIX, Ha KaKIOM B3aHATHUU BIIOJIHE IOIMYCTHUMBI OJHA-IBEe 3aJauu
«Ha BBIPOCT», B KOTOPBIX HIIKOJBbHUK MOJKET IMOCTPOUTH MOABUMKHBIN
yepTéxK 1 chopMyIUPOBATH TUIIOTE3Y, HO eIlé He MMeeT CPEeJICTB eé I0-
KasaTh. K HUM mI0JI€3HO BO3BPAIATHCA M03’Ke, ONMUPAACh Ha BBIABUHY-
ThI€ TUIIOTE3LI. TaKoll MOAXOA MAa€T YUHTEJI0 BO3MOMKHOCTH MaHEBpA,
0C00EHHO ecJi Ha KPY/KOK IPUXOAAT YUEHUKU U3 Pa3HBIX KJIACCOB C
pasHoii mporpaMmoii. 3agauu, KOTOpPbIe AJIA OOJIbIIe YacTH I'PYIIIIBI
OYyAYyT «HAa BBIPOCT», NOMEUANMCSI 3HAKOM *.
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Opramuszamusa 3aHaTuii. Kaskgoe saHATHMe paccUMTaHO Ha
90 MmuHyT. 3aHATUA YIOOHO IPOBOAUTL B KOMIILIOTEPHOM KJIac-
ce mwau ¢ Habopom HOyTOyKOB. IlepBbie 15—20 MuUHYT KOM-
MBbIOTEPLI BBLIKJIIOUEHBI, HO BKJIIOUEH MPOEKTOpP. YUUTENDL [e-
MOHCTPUDPYET Ha DKPaHe HOBble MHCTPYMEHTHI IIPOI'PaAMMBEIL,
KOTOpbIe MOHALO0ATCS HA 3aHATHH. 3aTeM CTPOUT MOEJb,
MIPOBOAUT SKCIEPUMEHT UM OOCY:KIAeT PeIIeHus «3amau AJIs
pasbopa». Jlajlee MOKHO JeiCTBOBATH ABYMSA CIIOCO0AMMU.

Ilepéviii cnocob: IMKOJBHUKY IIOJYyYaloT JIMCTOUKM C 3aja-
yaM#y [IJIs1 CAMOCTOSITE€IbHOTO PEIleHUs W PeIllaioT MX 3a KOM-
MbIOTEPaAMU, a YUUTEJIb IPUHUMAET 3a4a4u, IOACKA3LIBaET TEM,
KTO momaJ B TynuK. [IIKOJIbHUK MOMKET 3a KaKIyIO 3aavuy IO-
JYYUTH ABa «IIJOCa» — 3a 9KCIEPUMEHT u 3a pelneHue. Ecau
IIKOJBbHUK OINMNOCA B pelleHrnl, YUYUTeJIb YKasbIBaeT eMy Ha
OmINOKY MJIX IIPO0Ee] B PACCYKIACHUAX. A ecyi IIKOJbHUK BbI-
IBUTAET HEBEPHYIO TUIIOTE3Y, TO YUUTEJIh COBETYET HAUTHU OIIPO-
Beprarmoinymo eé xoudurypanuo. OnposepKeHne TUIOTe3bl, I0-
JyUYeHHOe YUeHUKOM CAMOCTOSATENbHO, 0COOEHHO II€HHO.

B KoHIle 3aHATUA TOJIE3HO IIOABECTH UTOT X OOCYAUThH perlie-
HUS OOHOI-ABYX 3a7ay, BHI3BABIIUX CJIOMKHOCTU. MOXKHO IIpO-
IeMOHCTPUPOBATh HA SKpPaHe MHTEPECHBIN UepTEK WU OPUTH-
HaJbHOE pellleHre, BO3HUKIIee 0 XOAy 3aHATHUA.

HekoTopsIM HIKOJIBHUKAM IIOJIE3HO UYETKOE Da3rpaHUYeHUe: Iiep-
BBII uac OHM PaboTaT 38 KOMIIBIOTEPAMM, CTPOAT IIOABMIKHBIEC UepTe-
JKH, BBIIBUTAIOT U IIPOBEPAIOT ruioTesbl. Ha BTOPOIl yac BBIKJIIOUAIOT
KOMITBIOTED U MOKAa3bIBAIOT IMOJyUeHHbIe Pe3yJIbTaThl B TETPALH.

Bmopoii cnoco6: JUCTKU He BBIOABaTh, a (hopMyJIHPOBATH
3aJauyyd II0 ONHOW. YUHUTEJh XOAUT IO KJIACCy, CMOTPHUT IIO
yepTekaM, IIPABUJIBHO JIM IIOHSAJIMN 3amaudy, IIOMOTAeT II0CTPO-
uTh. I[IpuHIMaeT pellleHre y mapbl CAMBIX OBICTPBLIX YUEHUKOB,
3aTeM JaéT OCTAJbHBIM OOIIYI0 IOACKasKy. IIpumHmMaer erré
YyeTwsIpe-IAThL pertenuii. TeM, KTO caaj, MHAWBUIYAJIbHO TAET
IOTOJIHUTEIbHYI0 3a7auy (YacTo 5TO BTOPOM HYHKT W3 3TOI
JKe 3aJadyy MM Kakoe-TO eé 0000IeHue, MHOIAA OTAeJ bHAas
cIo)KHas 3amaua). TakiKe caaBIlie MOTYT IOMOTaTh YUUTEJIO
NPUHUMATHL 3aJaud Yy OCTAJBHBIX. 3aTeM YYHUTeJIh pas3bupaer
3aJjauy CO BceMHU W OOBABJAET ciaenyiomnryio. Ilomyuaercs, 4To
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3a mapy BCe YUYEHUKHN IIOAYMAJIH HAaJ KOCTAKOM B UeThIpe-
ATh OCHOBHBIX 3a7ay, PEIINJM WX WU YCJBIMIaaud pasdop,
T. e. MOJYUYUJIU TapaHTUPOBAHHBIM MUHUMYM. CaMble CHUJIbHEBIE
yCIIeJqn MOAYMATh HAJ MOMOJHUTEJIbHBIMYA BOIPOCAMMU.

Aror cmocob rubue IIEPBOTO — MOYKHO OIIEPATHBHO Pas3o-
OpaTh CO BCeMM TUMIMUYHYIO OIIMOKY MJIM IIOKA3aThb yIOOHBIN
MHCTPYMEHT K KOHKpeTHOo# 3agaue. [loxkanyii, nyis 6ojiee cCUIb-
HOTO ¥ CAMOCTOSITEJILHOI'0 KJacca 06OJIbIlle IMOAXOAUT (hopMa C
JIUCTKOM — pebsTa He TOPMO3AT APYT APYTa, BLIMOJIHAIOT CAMO-
CTOsITeJIbHEIE MCCIeNOBaHUA. A IJid MeHee YBEPEHHOro KJacca
WY YUYNUTEIA-HOBUUYKA JIYUIlle HOAXOAUT (POPMAa ¢ BhIgaueil 1o
OIHOI 3alaue — YUUTEJb JyUIlle KOHTPOJIUPYET IpoIiecc.

Wworza B rpyIime BCTPEUAIOTCS OAMH-BA IITKOJbHUKA (KaK IPaBUIIo,
OUYeHb CUJbHbBIE), KOTOPbIE He JIIO0SAT IPOBOAUTL SKCIEPUMEHTHI, a X0-
TAT Ccpasy AOKAasbIBaTh «HA Oymare». MoXKHO ZATh UM WHAUBULYAIHHO
OoJiee CJIOKHBIe 3aZlaum (HAIpUMep, U3 CIMCKA JOMOJHUTEIbHBIX 3a-
Iau), KOTopble 0e3 MOABMIKHBIX UepTe:Kell UM OyIeT TPYIHO OCUJIUTD.

IIporpammsei. Ceiiuac B Poccuu momyJ iapHBI TPU IIPOTrPaMMbI
InHaAMUUYecKoli reomerpun: «I'eoredpa» [webl], «Maremaruue-
cKuil KOoHCTPYKTOp» [web2] u «iKuBaa maremarurka» [web3].
IIpusedérnnuvie 30ecy HAbOPLL 3a0ay MOMCHO peuLamyv 6 00l U3
mpéx npozpamm. B KoHIle KHUTH IPUBEAEH CJIOBAPUK OCHOBHBIX
KOMAaHJ M MHCTPYMEHTOB JIJIST BCeX TPEX IIPOTPaMM.

Baaromapuocru. IIpu Hanwcanmm KHUTM aBTOP MHOTOKpAT-
HO mpuberan Kk momoiriu C. A. Bensera, B. H. I[yopoBckoro,
K. A. Kaona, I'. A. Mep3sona, A. A. Hecaokosa u [II. 9. IlTuomasa.
T. H. UnsvuuéBa mw H. M. HerpycoBa mIpoBeJu HECKOJbBKO
3aHATUU mo pasgenam kKHuUru. A. A. Tapamxa, A. A. [ee-
Ba, B. A. Hesnesa u E. A. KoHoOBa/JIeHKO BBIUHUTAJU TEKCT.
E. B. Bakaes, A. I'. Bauuukosa, B. M. Byces, M. A. Boxau-
Kesuu, A. I'. 3apem6o, A. A. 3aciaasckuii, A. B. Ilauty-
e, U. . Cuporosckmiti, }O. H. Topxos, A. B. IlIxkaoBep u
FO. M. SpauH gaau IeHHbIe coBeThbl. TpaguiioHHas 00JIb-
mas 0JarogapHOCTh — pemakTopam cepuu A. . BAuHKOBY u
A. B. IlIlamoBasoBy.

IToamep:kka kypca. Ilo ccerike

https://www.geogebra.org/m/qsqknnua
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MOJKHO HANTU SJIEKTPOHHOE MPUJIOMKEHHe K KHHUTe — IoL00p-
Ky IOABMIKHEIX uepreskeii (B «I'eorebpe») KO BceM OCHOBHBIM
3amavam. Takike I DOAmepP:KKU Kypca paboTaeT TrpyIlna B Te-
serpame: https://t.me/+R9GfuudXr_DA6NLw

Ilo mroram 3aHATHN W OT3BIBOB HA IEePBOE H3TaHNE KHUTA
ObL1a mepepaboraHa: moOaBJeHBI HOBLIE 3aHATHA 2, b u 7, 1Ie-
pemnucano 3aHaTHe 3, CTaBlllee 3aHATHEM 9, BHECEH PAJ HOBBIX
3ajjau B Apyrue 3aHATHUSA, O0OHOBJIEHBI ciloBapuku. Takike mo-
SABUJNCH MOACKA3KM B PasfaTOUYHOM MaTepuaje, MPUJIOMKEHUS
U TeMaTUUYeCKU# yKasaTesb.

ABTop OymeT pajg oT3bIBAM, HAIIPaBIAEMBbIM Ha 3JeKTPOH-
HBI ajpec sgibnev@mccme.ru muam B rpynny [webl0]. Kaxkmx
paszesioB He xBaTaeT B KHure? Kakue 3agaun MOKHO 100aBUTH?
Kakwue pelenusi yaydirnTs?

Ha pucyHKax K 3KCIIepUMEHTaM MOYKU, KOMOpPble NO CMbLC-
1Yy 3adayu Halo 08uzamyv, U300PAHCEHBL «NYCMBLMUU» , @ OCM ALY
Hble — 3AKPAULCHHbIMU.
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