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IIpeaucaoBue

(9T samauu) MOKHO pemiuTh ¥ (€3 KOMIbLIOTEPA, HO C
€ro IOMOIIBIO CAenaTh 3To Gyner OblcTpee, IOCKOJBKY BCe-
TZAa Ipollle JOKasblBaTh (PaKT, B CIIpaBeJlIMBOCTY KOTOPOTO THI
VBepeH.

0.A. Hgarnos. daemeHmapHaa mamemamuKxa.

PaHblIle caMoro JOKa3aTeAbCTBA Haf0 06/1aaTh HCTHHOIO,
CIIPABELINBOCTHL KOTOPO IPeACTOUT AOKASHIBATH; 00/aganue
e 5TOH UCTHHOK NOCTUraeTCs NPHU IOMOIINY BCEBO3MOMKHEIX
NpUEMOB HarJIANHOrO XapakTepa... Korga y»xe Haubosee nbiT-
JINBHIE YI€HUKU HAYWHAIOT 06pamaTh BHEMaHAE HA HOCTOAH-
CTBO 3TOTO CBOMCTBA, HAYMHAIOT cpamuBaTh: «Ilouemy aro
Beerpia Tax GbiBaeT? », TOrAa JUMIb Ha BOPOC «[IOYEMY» OTBe-
TOM SBJSETCA AOKA38TeIbCTBO.

IT.A.Kapacée. l'eomempus Ha nodsuxcHeix modeasx. 1924

JKcnepuMeHTAJbHAA MaTeMaTHKa. EcCTh moaxoa K pelie-
HUIO 33/1a4 [I0 MaTeMaTnKe, KOTOPHII MOKHO Ha3BaTh 3KCIIEPHU-
MEHTAJLHBIM. OH COCTOHUT B TOM, UTO PELIAIOUIHIN pPacCMAaTpH-
BaeT YACTHBIE CIYYAY IIPEJJIOKEHHON KOHCTPYKIINH, NEITAETCS
yrajgarh CTOAINIYIO 32 HIMU 3aKOHOMEPHOCTD, a MOTOM JOKAa3aTh
eé B o0mem Buze (mozpobuee cm. [13, 20]). B apudmeruke,
anreGpe ¥ KOMOMHATOPHKE 3TO €CTECTBEHHO JeJIaTh C IIOMOIIbI0
nepeuHei, rpacukoB u Tabaui [12]. B reomeTpun paHbmie aTo
OBLIO BO3MOXKHO C ITOMOIIBIO DUCOBAHNS HECKOJBLKUX UepTerKeil
HJIHA PAaCCMOTPEHUS CIHeIMUANBHBIX CJAy4YaeB — NPABUJIbHBIA Tpe-
YLOJIBHHUK BMECTO IPOM3BOJBHOTO M T.JH. (cM. Takke [9, 14]).
B mociemHMe ZEeCATHIETHS NOSBUJIOCE HOBas BO3MOMKHOCTH:
B IporpaMMax IUHAMHYECKON reoMeTPUH MBI MOYKEM HapHCO-
BATh 8ce20 00UH MOABHYKHBIN YEPTEXK, a ITIOTOM ABUKEHUEM MEI-
LITH TOJIYYUTH U3 HEro IeNYI0 CEePHIO «O0BIUHBIX» CTATHYECKUX
uyeprexxeif [8]! TeM caMBIM MBI JIETKO IIOJIYYAeM CEPHIO YACTHEIX
cJIyuaeB, & TAK)KEe BUAUM BCe BO3MOMKHBIe BADHAHTHI KOHDHUTY-
panuy (0CTPOYrOJBHBIN/TYNOYTOJbHEIH TPEYTOJLHUK, BHIOYK-
JIBIA /HEBBIIYKJIBIN  YeTHLIPEXYTOJbHUK /CaMOIIePeCEKAIOIIASICS
JIOMaHafd M T.JA.), YaCTh M3 KOTOPBHIX JIETKO IIOTEPATh IIPHU
CTaTHYECKOM DACCMOTPEHUH.



Ponp mporpaMm AHHAMHYECKOH reoMeTpHUH IPH PeELIeHHH
3aa4 II0 NeOMEeTPHH MOXKHO CPABHHUTH C POJIbIO SKCIEPUMEH-
TAJIbHOM yCTAaHOBKH B (u3MUecKoil jabopaTopuu: ¢ UX IIOMO-
b0 WKONLHUK MOdcem a83aumodeiicmaosamb ¢ npedmemonm
nanpamyio, 6es mocpeacTea yunrensa uau yueGHuka. OH JeTKO
MOXKeT caM IMOJAMeYaTh 3aKOHOMEPHOCTH, CTABHTH BOMIPOCHI,
BBIABUTATD W IIPOBEPATH I'MIIOTE3EI.

B 1—6 xiaccax IIKOJBHHUKN HOJYYAIOT OMBIT 3KCIEPUMEH-
TAJIBHOro HOAX0Aa K MaTeMaTuke (paccyxieHne Ha IpNMepax,
0006menne uabaOAeHNIT).

IIpu usyuyeHum reoMeTpMH HauMHAA ¢ 7 KJjacca BemyIIM
CTAHOBMTCSA TEOPETHUECKHII Mmoaxon (BBeAeHHEe aKCHOM, Ompe-
JeJIEHU U JOKAa3aTeJbeTBO TeopeM). OnHAKO npodyKkmueHee He
KOH(DAUKMOBAMYb ¢ NPEHCHUM ONbLLMOM, @ UCNOAL308AMb €20,
T.€e. MPOJOJKATh Pa3BHUBATh M IKCHEPHMMEHTAJNBHBIE HABBIKW
Hapaay ¢ Teopernvyeckumu [19].

Brarogaps mporpaMMam AMHAMHYECKOH TIeOMETPHH pOJb
MATEeMATHYECKOr0 SKCIEPHMMEHTa IpPH H3YYEeHHH reoMeTpHUU
MOXKEeT 3HAUNTEJLHO BoadpacTu. B Poccuu MHOTHE YUHTENSd U
IeATeJH OJUMIHNAAHOTO IBUMKEHHUS YiKe AaKTHUBHO MOJb3YIOTCH
TAKAMHU IPOrPAaMMAaMK, HO OHM elé HeJOCTATOUHO IPOHWKJIHN B
IIKOJBHYIO cpesly, YaCTO MCIOJb3YIOTCA JIHIIE AJS HILJIIOCTPH-
poBaHus GaxTos U T. I.

Ilens 2T0 KHUTHM — NOMOYb VUUTEJIAM BBECTH 9KCII€DUIMEH-
TAJIBHBIA HOAXOJ B reOMETPHM, JATh MM Ha00p HOAXOASALIUX
OJISI 9TOTO 3a/a4 ¥ IPUEMOB UCCJAEJOBAHUA.

O noaxogamux 3agavax. «3aJayuM, IPH peIlIeHHU KOTOPBIX
MOKHO ¥ MOJE3HO MCOOJb30BATH KOMILIOTED, HOJMKHBI MMETH
IPYTYIO CTPYKTYDPY; COOTBETCTBEHHO, HEOOXOJMMO COCTABJIATH
HOBBIC IOAGOPKH 3a71a4 ¥ pa3pabaThIBATL HOBEIE METOOUKM 00Y-
YyeHUA... [IpH NpaBUABHOM HOAXOAE K METOAMKE ero MCHOJIb30-
BaHWS KOMIOBIOTEP IOMOraeT cAeJIaTh mnpoilecc o0yuyeHuA 6onee
MHTEeHCHBHBIM» [7].

IMoaxogamuMu s 3eck HaA3BIBAIO 3a4auM, YAOBJIETBODSIO-
e ABYM YCJIOBHAM:

a) OHHM 33JAaI0T MOABHUKHBIN UePTEK, KOTOPHIII JIETKO IOCTPO-
UTH U IO KOTOPOMY HETPYAHO BHEIIBUHYTH THIIOTE3Y;

0) UX TPYAHO PEIIUTH 6€3 MOABMIKHOrO YepTexKa.
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TaxuMB Ka4eCTBAMM 00J1aJal0T MHOTHE TPaguIlMOHHBIE 3a-
Jlau¥ [0 TeOMETPHH, JaHHLIE B OmKpuimol gpopmyauposre [16,
17], T.e. 6e3 TOTOBOTO YTBEPKAeHNA (HAXOXKAECHNE AOKA3bIBa-
€MOTO0 YTBEPKAEHHUS ABJAETCA B 3TOM CJydae YacThIO 3aJadH).
3peck 9TO M 3aJauM Ha 9KCTpeMyM (3aHaTus 4 m 7), U 3aja-
yn Ha I'MT (3aHATHA 2 M 5), W 3aaul Ha MHBapDHAHT (3aHA-
THie 6).

Ho mimpoxkuil nHCTpyMeHTapuii nmporpamMm (0 HEM YyThb HH-
JKe) mo3BojsgeT NOOABJIATH M HOBHIE THIOBI 3aJaHMii, HampH-
Mep:

— MOCTPOHUTH MOABH)KHBIA UEpTEIK, 3ajlaBaeMBIil yCIOBHEM
3amauu (Bce riaBhl);

— HOCTPOUTH ceMeiicTBO JUHUHN u/Mau ux ormdarmomyio (3a-
mauu 2.1 6), 5.1 6), 5.2, 5.4 6), 5.5, 5.7, 141—]144);

— HOCTPONTH, 3aJaTh B YCJIOBHM MJIHN HCIIOJb30BATEH B pelle-
HUH JUHUIO, He SBIAOIIYIOCA IPAMOl, OKPYKHOCTBHIO MJIK NX
yacTbio (3agauu 5.1, 5.4 a), 5.6, 120 6), 122, 123, 140 B), 1),
41, 044, a TakKe DOTeHIUAJILHO MHOTHE 3afaUH 3aHATHA 3);

— HaliTH HECKOJBbKO MHBAPHAHTOB WJIH B3aMMOCBs3eH B IIO-
IBMJKHON KoHCTPYKUMHU (3agauu 6.3, 6.4, 8.1, 1149, [153);

— BpIOpaTh MOZXOAAINME CAy4Yad B 3aJaHHOM ceMelicTBe U
u3yuuTh X (3agauu 5.6, 6.5, 6.7, sagarua 4 u 7).

Taxue 3afaqyy MOTYT OBITE BeCbMa COAEPIKATEeNbHBIMHU, 2 UX
pellleHHe Da3BUBAIOIIMM, HO 6€3 MHCTPYMEHTAPHUS HpPOTrPaMM
IMHAMHUYECKOH reoOMeTpPHI OHH OBIIN MOYTH HEJOCTYIIHBI PALO-
BOMY HIKOJBHUKY. Teneps OHM INOCTEHEHHO IPOHUKAIOT B 00Y-
YyeHue TeOMEeTPHUH.

Korza onmBITHBIH MaTeMaTHK PHCYeT Ha GyMmare 4epTéx, OH
BOCIIPMHHMAET €r'0 JUHAMUYECKH — BMECTE C €ro IoBeJeHUEM.
HayuuTe 3TOMy HaBHIKY IOKOJBHHKA H HIOMOraer pabora ¢
HOBBIMM THIAMHM 3ajad B [porpaMMax AWHaMHUYecKoil reo-
MeTpHH.

Idransl pemennd. IloaHBI MUK pelIeHNS 3afZa4d B 9TOH
KHHTe BBITJIAIUT TAK.

A. IIpounrars ycirosue.

B. ITocTponTs IOABMIKHEIM YepPTEXK.

B. IlpoBecTH 9KCHEPHUMEHT.

T'. BeiaBunyTH rUnoTesy.



. IlogxpenuTs e€ (MJIN ONPOBEPTHYTh M HaUaTh MCKATh HO-
BYIO TMIIOTE3Y).

E. HoxasaTe runoreay.

3anarusa 1-—3 coOTBETCTBYIOT pAaHHEMY 3Tany U3y4eHUA I'eo-
MeTpHH, MOPTOMY B HHX 3aJa4YM OFPAHUYHUBAIOTCS KOHCTPYK-
THBHBIM YPOBHEM M «HMHCTDYMEHTAJLHOM» mMpoBepkoii. Tounee,
B 3aHATHU 1 pelreHMNe orpaHUUYUBaeTcsa sranaMu A—B (8 poan
SKCIIePHMEHTa BBICTYHAeT IPOBEPKA UePTerKa), 4 B BaHATHAX 2
u 3 —osranamu A—]] (Ipu 3TOM rMIOTE3a B 3aHATUU 3 BBIABHU-
raeTcs He B CJIOBeCHOH (HopMYJIUPOBKE, a B BUAE MOCTPOECHUA, a
MOJKPpeILIeHNe IPOUCXOAUT IIDU IPOBEPKE TOTO, YTO IIOCTPOEH-
Hafd JUHHUS COBIAJLAET CO CJIEA0M).

Haunnas ¢ 3aHaT™ua 4 B 3afauax TpebyeTcs MOJHBINA UK
pellleHus ¢ AoKa3aTeJabCTBaMU (KpoMe 3alad, IIOMEUYEeHHEIX *).
COOTBeTCTBEHHO, B 3aHATHAX 4—8 y KaKA0H 3aJjauM €CTh JBe
uacTH pemreHus. IlepBas 4acTh Ha3LIBAECTCH IKCNEPUMEHMOM,
OHa OXBAaTHIBaeT sTambl A—]J] — onucEIBaeTCsl MOCTPOEHHUE IO-
IBHKHOTO UepPTe)Ka, BEIABUTAETCS U MOAKPEIIseTcs THUIoTe3a,
BHICKa3BLIBAIOTCSA pa3Hble HedopMaJIbHBEIE cO0OpaskeHHA. BTO-
pas 4acTb Ha3blBaeTcs COOCTBEHHO pelwleHUeM, OHA COOTBETCT-
ByeT sTany E, T.e. pellleHHI0 3aJaUl B KJIACCHUYECKOM CMBICJIE.,

BriasuikeHHMe M NMOAKpeNJieHNe T'MIOTe3bl — KJYeBEIe 3Ta-
MBI, OCTAHOBUMCSI Ha HMX noapoOHee. I'MImoTe3bl OOBIYHO BBHI-
OBUTAIOT HA OCHOBAHMWU HenocpedcmaeHHblX Habawlenull (BaM
noxasajioch, 4To Touka C — cepefmHa oTpe3ka AB). 3xech
BaKHO CJeJaTh YepPTEK XOPOIIo «YUTaeMbIM». IlepBriil Iar
NOJKPEeIIeHNs — 8biNOJIHUMb (0J€ee MmOYHOe u3mepeHue/no-
cmpoerue (Bbl maMepsere B cpaBHuBaeTe orpeskn AC m CB
WJIM CTpOMTe cepeAuMHY orpe3dka AB). Bropoii miar moaxpemn-
JeHUs — oxgamums 6onblllee YUCAO cayiaes (BB BapbUpYeTe
orpe3oK AB, a Touka C mO-TIpPEeKHEMY OCTAaEéTCA €ro cepe-
AuHOI).

3aueM HY)XHO MOAKPEIIATH IUnoTe3nbl? Bo-mepBHIX, YTOOEHI
cpa3y 3a0paKoBaTh HEBEDHYIO I'MIIOTE3Y W HE TPaTHUTh BpeMsA
HA IONBITKH €é MoKa3aTh. BO-BTOPHIX, KaueCcTBeHHAas IIPOBEp-
Ka FUmnoTes3bl YacTO NMPUBOTUT K MJee pernieHUs (JONOJIHUTEIb-
HBIM IIOCTPOEHHUAM, OOHADYKEHUIO0 BaKHBIX CJIy4aeB, YTOUHe-
HYI0O THIIOTE3RI U T. 1.). HaKkoHel, caM nproOperaeMblil HABBIK
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NOoAKpEeNnJIeHUA I'MNIoTe3bl OUYeHb HOJIe3eH1.

OrMeTHM, 4YTO B IporpaMMax MeXXAyHapoaHoro GakajiaBpuarta
0 MaTeMaTHKe NOPeAyCMOTPeH CHeHUaJIbHBIM BHA AeATeJbLHOCTH —
Investigating patterns (mouck saxkoHoMepHocreit). PaGora ¢ maTema-
THUYeCKUMHN paKTaMM TaM ONMHCHIBAETCS TPEeMSA TJIarojaMu:

— verify (mpoBepuTs yacTHHI ciayuaii);

— justify (= o6ocHOBaTHL, MOATBEPAUTD);

— prove (Z0KAa3aTh).

Hanie moaxperieHwe runoTes NPUMEPHO COOTBETCTBYET CTATUM
justify.

Komangs1/uHCTPpYyMeHTs! W 3aroToBkHM. Illmpokxo pacnpo-
CTpaH€H MOAXOH, IIPU KOTOPOM INKOJBHUKH IIPOBOJAT JKCIIE-
PHMMEHTHI Ha BHIJAHHBIX MM 3arOTOBKaxX. B 9Toil KHHUre MOAXOA
IPYTO# — WKOAbHUKU CAMU CMPOAN NOOBUNCHLLI 4epmeéNc no
yeaosguio 3adayu.

B sasayax Ha mOCTpPOeHME IUPKYJIeM U JuHeHKoil paspemnia-
eTCA HCHOJIB30BATh JHUIINb T€ MOCTPOEHMS, KOTOPBIe MBI IIPen-
BapUTEJBLHO CKOHCTPYUPOBAJIHN U3 3JI€MeHTapHBIX (CM., HAIDU-
mep, [3], Tax sxe ycTpoeHa mporpamma <«EBrauausas [web4]).
OTa TpaauINA COOTBETCTBYET aKCHOMATHYECKOMY MOCTPOEHHUIO
Kypca reoMeTpuH, NPH KOTOPOM MOJKHO CCHLIATBCA TOJBLKO Ha
OOKa3aHHBIE TeopeMbl. B aT0i KHHUre AJis TOCTPOSHUA MOJABUK-
HBIX YepTeKeil paspeuiaemcs noav3oeamsca 6cemu 0ocCmynHot-
MU KOMaHOamu/uncmpymenmamu npozpamm OUHAMUYECKOU
zeomempuu, B TOM YHCJe U HECBOAUMBIMH K IIOCTPOEHUAM ITNP-
KyJIEM U JIMHEKOo (HanpuMep, MOKHO BEIMOJIHUTDL TPUCEKITUIO
yIiia WIH NOCTPONTH MPAaBHJIBHBIN CEMHYTOJBHHK). JTO COOT-
BETCTBYET <«HHKEHEDHOMY» HOAXOAY, NMPH KOTOPOM CIOCOGHI
TIOCTPOEHUA ABJAAIOTCA JHIIb CPEACTBOM, YCKOPAIOIIUM IIpPO-
JBMKEHHE K I€JIH — U3YUEHUIO CBOHMCTE MOABHIKHOIO YepTesxa.

IInau kypea. 3agaun crpynnupoBaHel 10 IJ1aBaM, B KaXKJI0H
U3 KOTOPHIX Pa3BHBAIOTCA 0CO0bIe 9KCIEePUMEHTAJNbHEIC HABHI-
KH U TOYTH B KaXK0H BBOAATCA HOBbIe KOMaHABI/MHCTPYMEHTEHI
IpoTpaMM.

13aMeTHM, UTO HA OJMMIOHMAZAX TIO HH(POPMATHKE NPOBEPKA AJIIOPUTMOB, Ipes-
JIOKEHHBIX IMKOJILHUKAMH, He ABAAETCA MATEMATUYECKOH B CTPOTOM CMEICJE 3TOTO
caoBa. BMeCTO 3TOrO a/irOpUTMEI TECTHPYIOT H& PA3HOOGpPA3HOM MAaCCHMBE BXOIHBIX
AaHHBIX. 9TO MOXOXKe HA TOJKPENJIeHUe FUIoTes, HpejjaraeMoe B JaHHONH KHUTre.
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ITogpo6HOCTH ITOKa3aHE! B Tabauile.

IJKCIHePUMEHTATBHBIM HABBIKAM, KaK M BCIKHM ADYTUM, Ha-
0 YYHUTH OT IPOCTOTO K CJHOXKHOMY. I[03TOMYy CTemeHb OTKPHI-
TOCTH 3aaHUA, BKIIOYEHHOCTH YUeHNKA B CO3JaHUe MaTepuaia
YBEJMYUBAETCS OT MEPBOTO 3aHATHS K BOCBMOMY (CM. HATHIHI
CTOJIOEL, TabJIHITBI).

M3 Tabaniupl TaKKe BUAHO, YTO 3aHATHUA He OUeHb <«IIJIOTHO»
NpPUBA3aHLI K KOHKPETHLIM TeMaM Kypca reoMeTpuu (CM. Tpe-
T cTos0el). ITO He TOJBKO HEZOCTATOK, HO M JOCTOMHCTBO.
Bo-nmepsBBIX, IMIKOJIBHUKAM II0JIE3HO MHOTAA BCTPEUYaThCA Ha OX-
HOM 3aHSATHUMY C HECKOJbKHUMHU TeEMaMH — BeJIb Ha OJTUMONAKAX U
SK3aMeHaX MM NPUXOJUTCA 3TO AeJIaTh. Bo-BTOPLIX, Ha KayKAOM
3aHATHH BNOJHE JONYyCTHMEBI OfHA-ABe 3aa4M «HA BBIDOCT», B
KOTOPBIX ITKOJbHUK MOXKET MOCTPOUTH MOABUMKHBIA UEPTEXK U
chOopMYJINPOBATE TUIMOTE3Y, HO €IIé He MMEET CPEIACTB e€ Jo-
Kasatb. Takxue 3adauu nomeuaomcsa 3nakom *. K HuM mones-
HO BO3BpaNIaAThCA MO3Ke, ONTNPAACh HA BLIABUHYTHIE I'MIIOTE3HI.
910 maéT yYHUTEN 0 BO3MOMKHOCTHL MaHEBpa, OCOOEHHO €CJIM Ha
KDY XOK IPUXOAAT YUEHHKH M3 PasHBIX KJIACCOB C Pa3HOHU mpo-
rpamMmoi.

Oprannsauua 3anaruii. Ka)xkpoe 3aHATHe pacCUMTAHO Ha
90 MuHyT. 3aHATHA YA0OHO IPOBOANTL B KOMIBIOTEPHOM KJIac-
ce. Ilepeie 10—20 MUHYT KOMIIBIOTEPHI BHIKJIIOUYEHBI, HO BKJIIO-
YeH MPOEKTOp M YUYHTENb AEMOHCTDHDYET Ha 3KpaHe JKCIIe-
PHMEHT U DpellleHMe «3ajad Ajas pasbopa». IlapannmenbHO OH
NOKAa3BIBAET HYKHBIE KOMAHIBI/MHCTPYMEHTHI IIPOrPAMMEI.
asee IIKOJBHUKM TOJYYAIOT JHCTOUKH C 3aJadyaM¥ AJIsSI ca-
MOCTOATEIBHOrO PEelleHUs M PeIlanT HX 3a KOMIbIOTEpaMH, a
VYNTEJIh NPUHUMAET 3aJa4Yd, NOJCKA3BIBAeT TE€M, KTO IOIAJ B
Tynuk. IIIKOJBHHK MOXKET 3a KaXKAYI0 3aJauvy IOJYYUTH ABa
«ILTIOCa» — 3a DKCMIEPUMEHT M 3a pemeHHe. EciIM HIKOJLHHK
omnGesa B pellleHWH, YYUTEJIb YKa3bIBaeT €My Ha OIMINOKY WM
npofesi B PaCCYKAeHUAX. A eCJIU IIKOJbHUK BHIIBUTaeT HeBep-
HYIO0 THIIOTE3y, TO YUHUTEJb COBETYeT HANTH OINPOBEPrarolyio
eé KoHburypammio. OnpoBep:KeHHNEe TUIIOTE3BI, MNOJYYEeHHOE
YVUYEHHKOM CAMOCTOATEJBHO, 0COOEHHO IeHHO.

B KoHIe 3aHATUSA MOJE3HO MOABECTH UTOT ¥ 0GCYAUTH pelie-
HUS OJHOM-ABYX 3a/a4, BBI3BABIINX CJI0XKHOCTH. MOXKHO mpo-
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Howmep u Tema

Hosbie koMaHAbI / HH-

Knaccsl TeomeTpuueckoe cogepacanue HoBble 3KCIepUMeHTaJbHEIE HABBIKK
IaBE CTPYMEHTHI IPOTPAMM

1. Crpoum 7 «['eomerpuyeckne  koHcTpykTH- | [IoHATHA npeaka u no- | HHoCTpONTH NOABUIKHBII YePTEXK, MPOBe-
MO/BH)KHBIE BBEI» — KaK C IOMOINBI0 AAHHOTO|TOMKAa. OCHOBHBIE IIO- |pUTH €ro, BBIAENHUTh (PUKCHPOBaHHEIE U
YepTesku HaGopa HMHCTPYMEHTOB IIOCTPOMTE | cTpoeHuUs HOABHYKHBIE 3JIeMeHThI

TpeOGyeMBIil MOABUIKHEIA YEPTEXK
2. Crpoum 7 «'eomeTpuueckue  KoHcTpykTu- | Ciies TOUKH U JUMHUHN HocTpouTh TPAEKTOPUIO TOYKH, BHIABU-
TpaeKTopuH Bbl», BhIpaKeHHe HOBEIX 3JIeMeH- HYTb THUIIOTE3y O eé BUAe, NOAKPENUTHb
TOYEK ¥ JUHUHA TOB uepe3 GUKCUPOBAHHEIE TUNOTE3y MOCTPOECHUSIMU
3. Metog 7—8 | «'eoMeTpuYecKkne  KOHCTPYKTH- OcBOGOANTHL TOUYKY, MOCTPOUTHL €€ Tpa-
0CBOGOKAeHUSA BBEI», NIPONEAEBTHKA IpeodpasoBa- eKTOPUIO, CAeNaTh NPUKHUAKY, 3CKHU3,
TOUKH HUH JIOCKOCTH BBIABUHYTH TUIIOTE3Y O TPAEKTOPHHU
4, Namepenus 8 HepaBeHCTBO TpeyroAbHHKA, Tep- | Usmepernue pauH, apud- | BiOpaTs nogxoganiuii 4epTéx B cepuu,
Ha YepTerxe. NEeHAUKYJAAP KOpoue HAKJOHHOH, | MeTnuyeckue AeiicTBHS C | HAMTH OCOOEHHOCTH, BBHIAEJAIOIINE €ro
MuHUMYME! U CpefHSAs JMHUA TpaleluH, IJIo- | AAHHAMU cpeau apyrux. Ilogxkpenurts rumnoresy
MaKCUMyMbI-1 manb TPeyroibHIKA U3MEpeHUAMH U [IOCTPOSHUAMU
5. OxuBnsaem 8—9 |IlapannenorpammMm, cpeanss jau-|OxueieHue ciefa Tou- | [locTpourh TPAaeKTOPHUIO NOABUMKHOMK
TpaeKToOpuH HUSA TPeyroJbHMKa W Tpamnenuy, | KU ¥ JMHUHN TOYKM MM JVHUU, HANTH OruGaloiyo.

BIUCAHHBIN yroj, roMoTeTus® IloaxpenuTs TMmOTE3y pPaccMOTPEHUEM

MHOTHUX CJIyYaeB

6. Umem 8—9 | PagencTBo u nogo6ue Tpeyroapuu- HaiiTu ofmiee CBOMCTBO cepum ueprte-
B3aUMOCBA3MN U KOB, YeTBIPEXYFOJbHUKH, CPeTHHE sKell, BBIENUTH HY)XHBIH cAydail WM
UHBAPHUAHTH JMHUY, BIUCAHHBINA yro, TeopeMa MHOXKECTBO CIIy4aen

0 MefinaHAX, TOMOTETUA
7. Munumy- 9 Heuoxenusa njockoctH, sBnucas-|IIpeoGpasosanua mioc- |[loctpouTte HaliieHHYIO KOHUrypa-
MBI 1 MaKCH- HBIe YrJbl, 0GOGIIEHHAA TeopeMa |KOCTH, BU3YalH3anuda | 1uio, IPUATH K ZOKA3aTEIbCTBY
MYMBI-2 CHHYCOB, METOX KOOPAMHAT nepeMeHHbIX BeJINYUH
8. OTKpBITHIE 9 JBroKenusa U roMoTeTHsA, TeopeMa Haiit HeCKOJbKO OOIMUX CBOHCTB ce-

3aja4u.
Koudepennusa

KOCHUHYCOE, BEKTODBI, CpegHue JIH-
HUHU, CYET YIIIOB

puM  4yepTexeil,
KOHCTPYKIIMAMU

B3aMOCBA3N MeXny




IEMOHCTDHDOBATh HA 9KpaHe MHTEPECHBIA UEePTEXK WM OPUTH-
HaJbHOEe pellleHVe, BOSHUKIIIee 0 XOAYy 3aHATUA.

HHorpa B rpymnme BCTPeYAlOTCA OAMH-ZBa IIKOJIBHUKA (KaK
IpPaBHJIO, OUYeHb CHJIBHBIE), KOTODbIE He JI00AT HPOBOAUTE IKC-
MepUMEHTHI, a XOTAT cpa3y AOKa3bIBaTh «Ha Oymare». MoixHO
JaTh UM WHAUBHAYAJBLHO 0oJiee CA0XKHBIE 3ajaun (Hampumep,
M3 CIIUCKA AOHOJHUTEJBLHLIX 3a/1au), KOTOPbIe 03 IOABUYKHBIX
yepTexed UM OyAeT TPYAHO OCHJIHUTD.

Yro6p MIKOJILHEKYN He 3a0HIBAJHU IPOrpaMMy AMHaMHUUYECKOMl reo-
MeTpuu B TedeHHe JOJIOoro ImepephiBa Me:KAY HOCBAUIEHHBIMH el 3a-
HATHAMHE KPYKKa, MOJE3HO pa3 B MecdAll AaBaTh Ha JOM OTAEJbHEIE
3ajja4yy s pemieHNs B 3Toi mporpamMme. IlocTpoeHHEBIE AOMa 3JI€K-
TPOHHBIE YEPTEKM INKOJBHHKH MOIYT OTHPaBAATbH YUHUTEJIO HJIN 3a-
rpysKaTh B 00Iee HHTEePHET-IIPOCTPAHCTBO, T/l¢ BCeé CMOI'YT HX BHAETH
¥ KOMMEHTHPOBATh. 9TO XOPOIIO BIUCHIBAETCA B MOJHOE HAllPaBJIeHNE
«CMEIIIAHHOTO O0YUeHHA» .

Hporpammsi. Ceiiuac B Poccnn monyasipHB TPH IPOrpaMMbL
AuHaMH4ecKoii reomerpun: «I'eore6pa» [webl], «Kusasa mare-
matuxa» [web2] m «Maremaruueckuii KOHCTPYKTOpP» [web3].
ITpugedénnvie 30ece Habopot 3a0au MOICHO peuramyb 8 NI060U U3
mpéx npozpamm. B KoHIle KHUTY IPUBEAEH CIOBAPUK OCHOBHBIX
KOMAaHI ¥ MHCTPYMEHTOB AJIST BCeX TPEX mporpaMm.

ToToBBIe MOABMKHBIE YEPTEKM M MOCTAHOBKH 3amau. Tpa-
JIULOUAOHHO B F€OMETPUH WCHOJB3YIOTCA TOTOBBIE (CTaTHUYECKHE)
YyepTeKH, B TOM 4MCJIe AJNA DOCTAHOBKH 3amau 6e3 cuos [1, 11]
NIV AJIS HOKA3aTeJbCTB THIA «CMOTPHM». YepTeKu MO3BOJIAIOT
JKOHOMHTH BpeMs, 3allOMHMHATH M AKTUBU3NPYIOT BH3YaJLHOE
Bocupusarre. IloaBMIKHEBIE YePTEKH HAIOT M IPYTHe BOSMOMKHO-
CTY, HAIIPUMep, MO3BOJAIOT HArJIAZHO AEMOHCTPHPOBATH NIPO-
1IeCChl, UCHOJb3YIOT TAKTUIBHOE BOCIPUATHE.

B Hekoropmix 3amauax (1.1, 2.2, 5.4, 6.1, 7.2, 8.3 —oHu
nomeuensv. 8 mexcme 6YK80U «u» nocie HoMepa) MOKHO BMECTO
TEKCTOBOI'O YCJIOBHA AaTh YUEHUKAM IOTOBBIN MOLBUYKHEIH yep-
TEK, UTO MOBBOJUT PasHOOOPa3UTh 3aHATHE M HAYUUT HIKOJb-
HUKOB CaMOCTOATEJbHO (POPMYJIHPOBATH 3aaUH.

Baarogapuoctn. IIpy HanmcaHUM KHUTH aBTOP MHOTOKpAaT-
Ho mpmberan x nomougu C. A.Bensepa, B.H.y6poBckoro,
K. A.KHona, I'. A. Mep3aona n [I.9. HIxnona. T. H. Unpuuésa u
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H. M. HerpycoBa mpoBenn HECKOJNBKO 3aHATHH IO I'J1aBaM KHH-

rn. A.A.Tapaxa, A. A. JleeBa, B. A. UeBneBa u E. A. Konosa-

JeHKo BeiunTain Tekct. E. B. Bakaes, B. M. Byces, M. A. Boau-

reBHu, A. A. 3acinasckuii, A. B. ITauryes u I0. H. Topxos majgn

LeHHbIe coBeThl. TpagummmonHass Goabhias GIarogapHOCTL —

pexaxropam cepuH A. II. Banukosy u A. B. IllamosasioBy.
Ilonnepxkka kypca. IIo ccrlike

https://www.geogebra.org/m/qHxfNbxr

MOKHO HaHTH 3JIEKTPOHHOE MPUJIOKEHHE K KHUTe — NoAGOPKY
NOJBMIKHBIX ueprekeil (B «I'eorebpe») Ko BceM 3ajauaM IJIaB
1—8. Taxke Ona NOAAEP:KKH Kypca co3jaHa rpymnna B «I'eo-
re0dpe» — TaM NyOJHKYIOTCA IOABHYKHBIE YePTEKH, HOBHIE 3a-
JauH, o0CYKIAIOTCS IIOCTPOCHUS M DPEIIeHUdA, MOYKHO 3aJaTh
BOIIPOCHI, IPEAJOKHUTL CBOM MaTepHaJbl M T.A. UT06Bl BOHTH
B I'DynIy, HaJO 3aperucTpPUpPOBATHCA Ha geogebra.org, NPONUTH
IT0 CCBUIKE geogebra.org/groups u BBectu Koj TEJIP.

Ha pucyHKaX K 9KCHEPMMEHTaM &cCe NOJGUNCHble MOYKU
u300palicenvl «nycmuvimuy, 8ce (PUKCUPOBAHHbIE MOYKU — 3a-
KPAUIEHHbIMU.
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3auarue 1
CTpouM moaBHMKHEIE YEePTEXKH

IToagBM:KHBIE uUepTEKM — MOIMTHBIA HHCTPYMEHT JJISI pellie-
HUA reoMeTpryYeckux 3agay. OQHAKO NMOCTPOeHMNEe IPaBUJIBHOTO
NOABM)KHOTO UepTerka K 3ajade YacTO caMo II0 cefe OKa3bIBa-
eTcs MHTepecHo# reomerpmueckoit 3agaveii! Ha sToMm 3aHsaTum
MBI 6yeM YUHTHCSA CTPOUTH PA3JIMYHbIC NMOABHKHBIE UEPTEKH,
a MCMOJIb30BAaTh UX HAYHEM CO CJIEAYIOIIero 3aHATHA.

Orryaa 6epércsa moABMMKHOCTE UyepTexka? [lemo B ToM, 4TO B
KaXKJ0# 3ajaye 3TOTO SBaHATHUS YCJIOBHUS 3aal0T He OAHY Ury-
Py, a mejoe ceMeiicTBo puryp. B durype ects pukcupoBaHHEBIe
3JIEMEHTH! ¥ IIOABH)KHEBIE 3JIEMEHTHI (TOYKH, OTPE3KH, NPAMBIE,
OKDYKHOCTH M T.71.). PemenneM 3ajauu CUNTaeTCs MPaBUJIb-
HBIN MOABUKHBIHN uepTEK. IIpoBepKa 4epTerka OCyIlecTBIAeTCA
Tax.

1. Ilpu nepemeujeHuu nodeuiCHOz0 dLemMeHMAaA GUKCUPOBAH-
Hble 3JeMeHMmbl QOAHCHBL OCMABAMbCA HA Mecme.

2. ITpu nepemeujeHuu nod8uUNCHOZ0 JeMeHMA MOHCHO NONY-
yume nocaedosamenvHo 8¢é cemelicmao uzyp, ydosaemaeopaio-
wux ycnoguam 3adavu.

1 (u). a) ITocTpoiiTe TPeyroabHUK, BEPIIUHBEL KOTOPOTO Jie-
KaT Ha (DUKCUPOBAHHON OKPYYKHOCTH.

6) IIpoBeauTe OKPYKHOCTh Yepe3 TPH BEPIIMHBI (PUKCHPO-
BaHHOTO TPEYTOJBHUKA.

ITocTpoenne. a) IIpoBeéM OKPYKHOCTD C IEHTPOM A, Hpo-
X0 ANIYI0 Yepe3 TOUKY B, nmocTpoum Ha Hei Tpu Touxku C, D, E,
OTMETHUM TPEYTOJBHHUK ¢ BepminHamu C, D, E.

6) ITocrpoum Tpeyroasunk FGH, npoBeéM OKPYXKHOCTD de-
pe3 TPM ero BepIINHBI.

IIpoBepra. CraTuueckue UYepTeKH K STUM 3aqadyaM BHI-
rJIAAAT OOMHAKOBO, OJHAKO NOABHUIKHBIE UYEDPTEXKHU BEAyT ceds
coBeplIeHHO no-pasHomy! Ecim moIleBeJIMTh BEPIIMHBI Tpe-
YIroJbHUKA, TO B 3aJade a) OHU OYAYT «OeraTb» II0 HEMNO-
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OBWKHOM OKPY)XXHOCTU, a B 3ajaye 6) 6yayT ABMratbCs Kak
YrOAHO, U3MEHAA Mpu 3TOM caMy OKPYXXHOCTb. B 3ajadve a)
HaZo 3aMKCMPOBAaTb OKPY>XHOCTb, [/11 Yero Mbl CTPOMM CHa-
Yana eé, a MOTOM YXKe TPpeyronbHWK. B 3TOoM cny4vae roso-
PAT, YTO OKPY>XHOCTb SAB/ISIETCA NpPefKOM, a TPeyroslbHUK —
eé noTomKkoMm. B 3agaye 6), Hao60poT, Hago 3adMKCMpPoOBaTb
TPeyronbHUK. [nA 3Toro Mbl CHavana CTPOUM TPeyrosibHUK,
a rnoToM NPOBOAUM OKPY>XHOCTb. B 3TOM criyyae TpeyrosibHUK
ABNAEGTCA MPefKOM, & OKPY>XHOCTb — ero noTOMKOM.

3ameuaHve. Bo3MOXeH Takoii MOPSAOK pelleHus 3TON 3afjaun:
CHauana yumTesb IEMOHCTPUPYET LUKOMbHWKAM /iBa FOTOBbIX YepTexa
I MOKasbiBaeT PasHULY WX MOBEAEHUs, «LUeBens» BEPLUUHbI Tpe-
YroNbHUKOB. [OTOM YunTe/lb BBOAUT MEPAPXUI0 «NPEAKU-MOTOMKN» U
BMECTE CO LLUKO/IbHUKaMMN CTPOWUT aHa/IorNYHbIe YepTexu.

2. B (hyKcnpoBaHHYO OKPY>KHOCTb BMULLWTE Yros, onvparo-
LNIACA Ha OIMKCUPOBaHHYO Ayry (3TO 3HAYMT, UYTO TOUYKMK nepe-
CeyeHMs CTOPOH Yyrfa ¢ OKPY>KHOCTbIO (DJMKCUMPOBaHbI, a BepLUn-
Ha yrna «6eraeT» Mo OKPY>XHOCTH).

MNepBoe HeBepHOe «MOCTPOEHUe». CTPOAT OKPY>XXHOCTb MO
ueHTpy O 1 Touke M, 3aTeM BblOMpaOT TOUKY M B Ka4decTBe
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