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KomnbloTepHbili anb6om «BBegeHne B KOMNbIOTEPU3NPOBaHHbINV KypC
nnadHumMmeTpum»: Metoanyeckmne pekomeHgaunm . — M.: IHCTUTYT HOBbIX TEXHOJIOMMI
obpazoBaHus. — 18 c. — (YMK «Kueas lfeomeTtpusi»).

Komnnekt U3ydyeHne nnaHMMeTpum C NOMOLLbIO nporpammbl “XXusas leometpua”
npeaHasHayeH aj1sg KOMNbIOTEPHOW NOAAEPXKM KypCca reoMeTpumn 7—9 K1acCoB CpeaHeN LUKObI.

ConepXut MeToauyeckmin KOMMeHTapuin “BBepeHne B KOMMbIOTEPU30BAHHLIA Kypc”, B
KOTOPOM 0OcCyXaaloTcsa oOLLumMe NMepcrnekTyMBbl KOMMbIOTEPU3ALMN NPENnofaBaHns reoMeTpum 1
npakTUyeckne acnekTbl BEAEHWS YPOKOB, a Takke 34 ypoka B 3/1IeKTPOHHOM BUAE.

MpencrtaBneH martepuan no temam: TpeyrosbHuku (10 YPOKOB), 4YEeTbiPEexyrosbHUKU
(10 ypokoB), nnoiuaau (6 ypokoB), nogobue (8 ypokos).

KomnnekT agpecoBaH npexzae BCEero y4yumTensm, MMeoWMM BO3MOXHOCTb MNPUMEHATb
KOMMbIOTEPHbIE TEXHONOMMU B NPenoaaBaHnu LLKOLHOW reoMeTpun. MoxeT npeacTaBndaTb Takxe
MHTEpPEC Npu AOMALUHEM O0YYEHNN — O U3YHAIOLLMX WX MOBTOPSIOLLMX LLIKOJIbHYIO MaTEMATUKY
Ha AOMallHEM KOMMbIOTEPE U UX poaUTENEN.

YuebHO-MeToauueckumin KoMnnekT «Knas lfeomeTpusi» pekoMeHA0BaH B Ka4eCcTBe y4eOHOro
noco6us MOCKOBCKMM KOMUTETOM 00pa3oBaHuS.

NutepatypHbin pegakTop [LA. yxmaH
KomnbloTepHas Bepctka E.A. Cepreesa
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Xueasa leomeTpua™ — 3aperncTtpmpoBaHHaa Toprosasd mMapka WMHCTUTyTa HOBbIX
TexHosnoruii o6pasoBaHus
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YTOo MOXeT AaTb KOMMbIOTEpU3aLus
YPOKOB MNaHUMeTpUn?

O HEKOTOPbIX COBPEMEHHbIX TeHAEHLUSAX
B NpenojaBaHuu reoMeTpumn

MoBbilWeHWe KayecTBa YepTexei

MHorye coBpeMeHHbIE TEH/EHIMN B IIPEIOJIaBaHy TEOMETPUI CBSI3AHBI C YIIydIIeHyeM
nomrpagun. OTXOAAT B MPONLIOE HEPAINIIMBO CCTAHHbIE, MPUOIN3NTETbHBIE YePTEXN; 1
YUNTEIIs], M YYAIecs PUBBIKAIOT BUIETh, HATIPUMED, OKPYXHOCTh 40ed.AbHOL MHNEN
IIOCTOSIHHOM KPVMBM3HBI HAa OEIOCHEXHON Oymare miy Ha sKpaHe KoMiblotepa. Bee Goiblie
PACTIPOCTPAHAIOTCS 18I HbLe YEPTEXVL, IPUUEM TIBET BBINOMHACT KaK HCTETNYECKIE, TaK 1
VH(POPMATVBHBIE (PYHKIN.

TTocnencTByA 9TOro N3MeHeHns MHOrOOOpasHbl 1 BPsfl 1 B HACTOSIMEE BPEMsl IIOJHOCTBIO
OCO3HaHBI. ['eomeTpysi nepecrTaeT MNPOTUBOCTOATb MCKYCCTBY, KaK cyxXas Teopus —
npekpacHoMy. IlosiBisieTcs Kateropyus y4amyxcs, KOTOPBIX HE MHTEpecyeT, CKaxew,
AKCMOMATIYECKas CTPYKTYpa €BKJMIOBOW T€OMETPUM, HO KOTOPBIM HPOCTO HPABAMCS
onpesieNieHHble  coueTanmns guryp. B Omiskom Oynymem ClIeayeT OXWIaTh OXMBIEHNS
HETPAMIIMOHHBIX MPUAOKEHULL TEOMETPYV — HAPUMEpP, K KUBONUCU, OUSALHY,
apxumexmypen T. 11.

B wicTO MATEMATVUECKOM ILIAHE Mbl MOXEM PACCYNTBIBATH HA TO, YTO XOPOIMIO M3BECTHOE
CHEIMAACTaM CHYXEHME YPOBHS IOJTOTOBKY BBITYCKHMKOB 90-X rojioB (110 CPABHEHMIO,
CKAXeM, C BBIMYCKHMKaMn 60-X) MOXET OBITh CKOMIIEHCMPOBAHO JIYUIIVIM PA3BATHEM
TeOMETPUYECKOro 3peHNs], FeOMETPYUECKOV HAMSTV. ABTOPBI BBIPAXAIOT HANEX/Y Ha TO, UTO

NPUBIEKATENHOCTD ¥  HALJAJHOCTD 4YepredRed B  COBPEMEHHBIX
KOMITBIOTEPHBIX CPefiaX CMOTYT JieUb B OCHOBY BOCCTAHOBJICHNA YTPa4eHHOTO
YPOBHA.

PacnpocTpaHeHUe KOMMbIOTEPHbIX TeXHONOruit

KoMIIbloTepHbIe TEXHONOIMNM MIPAIOT elie OONBIIYIO POJIb B M3MEHEHMV CONEPXaHysA 1 CTIIA
npenogasanng reomerpni. COBPEMEHHBIM KOMIBIOTEPHBIA YepTeX BBIMIAMAT, KaK
TPAMLVOHHBI, ¥, KaK IIPaBWIO, JIETKO MAEHTU(PUIMPYETCA ¢ TPaMLMOHHBIM (BCAKNHA,
HAIIpUMep, Y3HaeT TeopeMy IIndaropa Ha KpaHe KOMIIBIOTEPa); OJIHAKO OH IIPECTaBIseT
cOOOM Ka4eCcTBEHHO COBEPIIEHHO HOBOE sABleHye. OH TupaxmpyeM, Aedopmupyem,
nepeMeraeM 1 BUIovisMeHaeM. Ero 11eMeHTbI KOMIIBIOTEPHO M3MePAEMB, d PE3yIbTAThI STUX
YI3MEPEH 10Ny CKAIOT KOMIIBIOTEPHYIO 00pabOTKY.



Bce 9TO co3/aeT MpeAoChUIKN Ul PasBUTH KOMNIBIOMEPHO20 SKCNEepuMeHmd.
31€Ch OIATh BO3HMKAET HOBAs KATETOpysl MOTEHIMAIBHO AKTVBHBIX YYaIVXCA: B HEe MOTYT
BOVITY yyaImmecs, He OOJafaionyie BbIIAOMMMACT MATEMATUIECKVIMA CIIOCOOHOCTAMY B
TPAVALMOHHOM CMBICIIE CJOBA, HO CKJIOHHBIE K HAOAI00€HUSM, MHOTOKPATHBIM
KOMIIBIOTEPHBIM TIPOBEPKAM 72pe0n0A0KeHULE Y T. 1. MHOIVIX MOJOMBIX JIOAEN MOXET
TaKXe MpPVBJIEKaTh pa3paboTKa COOCTBEHHBIX MHCTPYMEHTApHEB Uil Oolee M30IPEHHBIX
3KCIEPVMMEHTOB; aHMMALMN, VICCIIENIOBAHNA B CPepuUEcKOn reoOMeTpyn 1 T. I1.

ECTb OCHOBaHMA OXMAATh, UTO O4A00APS KOMNBIOMEPHbIM TMeXHOAOUIAM 6
Oauxatiuiue 20060 0Y0YNM OMKPbLLINGL HOBble PAKMbL 6 KAACCUUEeCKOU
eeomempuu (TAKOE MPEMNONOKeHyIe HeCKOMBKO JieT Hasas Bbickasai A.JI. CemeHoB). ByayT
TaKXKe TIePEOCMBICTCHBI M CUCTEMATVI3VMPOBAHBI M3BECTHBIE (11 MATON3BECTHBIE) PE3YIBTATHI

/5,6,7/.

[lecTtaHaapTusauums obpasoBaHus

XapakTepHble BJIEHMs HAIEro BpeMeHy — MHOrooOpasye pasiyyuHbIX IPOrpaMmM o6y dens,
VIX 8APUAMUBHOCL, OUPPEPEHUUALUL.

B cBAsM ¢ 9TMM YBEIMUMBAETCS NOTPEOHOCTh B PA3HBIX NOAXOAAX K OMIHVMM ¥ TeM Xe
00BEKTAM, B CAMOIOCTATOYHbIX 11 JIETKO (DPArMEHTNPYEMBIX 3I€MEHTAX SHAHWA, IPUTOIHBIX
JULSl MOJTYJIBHO! KOMIIOHOBKM. AKLIEHT [IEPEHOCHTCS ¢ aBTOPUTETHBIX Kypcos (0T EBKimua 10
[ToropesioBa) Ha FeOMETPUYECKYIE SABJIEHN KAK TAKOBBIE.

Bce Gompmmmi VHTEPEC BBISBIBAIOT UHOUBUOYAAUIUPYEMbBLE METOIVKN, PN
IIPYIMEHEHNY KOTOPBIX OXBAT 11 CKOPOCTb IPOXOX/IEHNs MaTepyaa BIOVIPAeTCs [l KaX/I0ro
YUAIerocs MHAMBUIYAIBHO, B COOTBETCTBIM C €r0 ClIOCOOHOCTSAMY M MHTEPECAMIL.

Kax pa3 Takoro poja BO3MOXHOCTY IOCTABIIAIOT KOMIIBIOTEPYI30BAHHBIE KYPChI THIIA KVBO
TeomeTpmm — 1py yCIOBMY, KOHEYHO, YTO OHM PACHPOCTPAHSIOTCA B CONPOBOXIEHNN
METOMYECKIIX Pa3pabOTOK, 0OPA3LIOB YepTexer, IONOOPOK 3a/1a4 1 T. I1.

MOKHO HAJIEATHCSA, YTO YIOMSHYTHIM BHIIIE NEPEXO] OT KAHOHNM3UPOBAHHBIX
KypCcOB K 3aMKHYTHIM WM3JIOMKEHMAM OTICIBHBIX TeM Oyler crocoOCTBOBATH
3aMeHe JOMMHMPYIOLIMX CENYAC 3aydeHHBIX (POPMYIMPOBOK HA OCO3HAHME
IpoBepAEMBIX (PAKTOB.

MoBbiweHune TpeGOBaHMVI K MOTUBUPOBAHHOCTU

3auem movl d3mo npoxooum? Tloppimenyie TpeOOBAHMA K MOTMBMPOBAHHOCTY
J13y4a€MOro MaTepyasia OpraHNIeCKy CBA3AHO ¢ OOCYX/IABIIMMICA Bblle TeHAeHIAMN. s
YUaIerocst yxe He SABJAETC HECOMHEHHOM, CKaxeM, HeoOXOMMMOCTb 3ayuyBaHus CBOWCTB
PaBHOOENPEHHON TPANeLyy 110 TOV JMIIb IPUUMHE, YTO Ak 10A0KEHO 110 IPOrpaMMe.

MoxHOo YKa3aTb HECKOJIBKO €CTCCTBEHHBIX IIOAXOO0B K MOTMBALIMM  M3YUCHNUA
FeOMETPUYECKMX BOIIPOCOB.



Hanbosee TpaaMIMOHHON ABISETC MPAKIMUYECKds HAIPABIEHHOCTb HEKOTOPBIX
pasfieNioB. DTOT MOAXO/ K MOTMBALMN TIO-IIPEXKHEMY aKTyaleH, HO TpebyeT CYMeCcTBEHHOV
MoziepHM3aI. Hu I10many KOJIXO3HBIX NOJIeH, Hy M3MepyTelIbHble pabOThl HA MECTHOCTH
HE BbI3BIBAIOT MCTVMHHOIO VHTEPEeCd COBPEMEHHBIX ydammxcsl. OJHAKO YKA3aHble BbIIE
HETPA/MLIVIOHHBIE [IPUIOXEH S MOTYT MMETh [PAKTIYECKYIO HAIPABIEHHOCTb, MOTYT OBITh
TIOHSATHBI Y1 IHTEPECHBI COBPEMEHHBIM IKOJIBHMKAM 11 5(P(EKTHO peasn3yeMpl ¢ OMOIIBIO
KOMITBIOTEPHBIX TEXHOJIOIW.

Jlist MaTeMaTnyecky OpUEHTVPOBAHHOV YaCTM YUAIMXC MOXET ObITh IpyBJEKATeNbHA
TOJIHOTA, JIOTVMYECKAs 3aBEPIIEHHOCTb OT/IENBHBIX PasfieNoB Kypca. OIHAKO TPAMLNOHHDI
CTYUIb TIPETIOZIABAHYA, B TOM U/CJIe MHOTOUMCIIEHHBIX “3a/1a4 Ha JIOKA3aTebCTBO” (B KOTOPBIX
TpeOyeTcs, CKaxeM, BBIBECTV OfIHN HEMOTVIBYPOBAHHBIE CBOVICTBA PACCMATPYIBAEMBIX (DUTYD
M3 JPYIMX) JOJKeH ObITh 3HAUMTENBHO M3MeHeH. boiee NpyBIeKaTelbHO, [0 MHEHWIO
aBTOPOB, PACCMOTPEHNe KOH@PU2)YpalLiil, HAPUMEp, BOIPOC O TOM, KAKUMU
BEAUMUHAMU NOSHOCINDBIO ONPEOCASMCS MPEY20AbHUK, TPUBOINT K OOJIbIIEY
YaCTy CTAHAAPTHBIX TEOPEM.

Haxonern, HEKOTOPBIE Pa3aeiibl FeOMETPYN MOTYT IIPENOAABATLCA B OOUCKYAbIM)PHOLL U
ucmopuyveckol nepcnexmiiée. YOoemTelbHoN NPUIMHON pacCMOTPEHNS OTEIbHBIX
3aJ1a4 MOXET OBITb TO, UTO OHYI M3YYAJVACh B IPYTVIE STIOXY, BBIIAIOMVIMIACS JIMUHOCTAMM Y1 T.11.
Hanpnmep, Teopema ITtonemes (BMecTe ¢ ee MCTOpPHEN M CBA3BIO C COBPEMEHHBIMN
VICCIICTIOBAHMAM) MOXET 3aHAT IOCTATOYHO OOJBIIYIO Y4CTh KYPCa 32 CYET M3OIMPOBAHHBIX,
HE CBA3AHHBIX MEXIy COOO0VI OOV nieevi 3aay.

Texuonormn T XKnsovt Teomerpyn /3/ (nanee — KI') HOJKHBI 1PV TAKOM HOJXOZIE OBITD
JIONIOJIHEHBl  IPYTVIMY  MYJIBTUMEMAHBIMMA  CPEJICTBAMY:  [OPTPETaMy  BBIIAIONINKCS
reoMeTpos, (ororpadusaMy NepBOYICTOYHMKOB, MAMATHNKAMY 510X ¥ T. I1. B 5TOM cBAA3n
CTOWT MOJyMaTh O COBPEMEHHBIX KYpCaX MO VICTOPUI TEOMETpWy, Marepyaiax o
BBIIAIONIMXCS TEOMETPaX, O JIYYIIX HAYYHBIX MKOJIAX W T. II.

MoBbilWweHUe ponu COBCTBEHHbIX HabNOAEHUH W pa3MbllWNeHUN
yyauymxcs

MHOTr¥ie Ie0I0ryt COBPEeMEHHOT0 00OPA30BAHYIS CINTAIOT, UTO (PAKTHI, OTKPBITHIEC YUAMMUCH
CAMOCTOATENILHO, YCBAMBAIOTCS VMM JIyYIle, YeM [PElOJHeCeHHbIe yunTeieM B [OTOBOM
pujie. Tak, B HeKOTOPBIX MKojIax CIIA IpOeKTHBIVI METOM OYTY BBITECHAET TPAMLMOHHbIE
YPOKJL.

MBbI OJHOCTBIO MOJUIEPXMBAEM HOBBIIIEHVIE POV SKCIIEPVIMEHTA B TEOMETPUN 1 IIpejUlaraeM
CBOVI TEMBI HKCTIEPUMEHTATbHOVE TeoMeTpyyt. OUeHb BAXHYIO POJb MbI OTBOIMM TeHEPAIN
BOIPOCOB yUammmyuics, GopMMPOBAHNMIO NPEANOIOKXEHNHN, UX NOATBePX/eHNIO 1 (0cOOeHHO!)
OIpoBepxeryio. OIHAKO

poabp  yumrend, oOy4alomero - NpPaBMIBHBIM  YMO3aK/JIIOYEHMAM,
IPEICTABIAETCA HaM O-IIPeKHEMY IEHTPATLHOM.



MeToanyeckue ycTaHOBKN aBTOPOB

CoyeTaHue cOBpeMEHHbIX TEXHONOr Uil N 0TEeYeCTBEHHbIX TPagULIMi

COBpeMCHHbIM TEXHOJIOI'VMsIM - IIpUCyIia 6bICTp’d${ Mmonepunsanysd, HE OCIOXHCHHAA
HpO6JI€MaMI/l [IPEEMCTBEHHOCTN. Vx PaCIpoOCTpaAHEHNE CO3TAET Co0OJIa3H JIETKOW CMEHBI
METOIVK, p33pa6OTKVI MHOTOUMCIEHHBIX SKCIIEPUMEHTAIbHBIX KYpCOB M T. I

He crowt, onHako, 3a0bIBaTb O TOM, UTO COBETCKAs IIKOJA, B TEUEHME AECATVIETUA
paboTaBIIasg B €IVHOM CTWIE, 110 E€IVHOM Iporpamme, N0 HeOONbIIOMY KOJIMYECTBY
yueOHMKOB M OCHOBAHHAA TOJNBKO HA CTAHAAPTHBIX TEXHOMOIMAX (KapaHaam-—
IMPKYJIb—JIMHEVIKa), obecreunBad OOMENpPU3HAHHO BBICOKWMA YPOBEHb MOArOTOBKN
YUAIVIXCA.

ABTOPBI CUNTAIOT, YTO

6 cospemennol poccutickoll wikoae 00.1KkHbL Gblmb Yce0eHbl Gedyusue
MUPOBbLIE MEXHO.102UY, A OmeuecéeHHble MPAOUUUN COXPAHEHDL.

OuddepeHumnauums

Heckonbko yipoimasl, MOXHO CKa3dTb, YTO IIPEIOIABAHNE ICOMETPUN B COBETCKON IIKOJIE
ObIIO OPUEHTNPOBAHO HaA HEOCTVIKMMBIL MJIEATT PaBHOMEPHOI'O ¥ IIOJHOI'O YCBOCHNMA
Marepnaiad; IMpu3sHABAIIMCh OTACIIBHBIC MIPOBATbI  CPEAHNX YUAINXCA M CUCTEMATUICCKNE
[TPOBAJIbL CJIAOBIX.

[IpnMenenne COBPEMEHHBIX TEXHOJIOMMA [a€T BO3MOXHOCTb IEPENTH OT 3TOro mieaa K
BBIPAOOTKE MHMBUAYAIN3NPYEMBIX YUEOHBIX IUIAHOB, B KOTOPBIX OObEM 1 TeMIl
IIPOXO/MMOIO  YYAIMMCA  MaTepyaia 3aBUCHT OT €ro JMHTepeca K  IpeMery,
MATEMATVNUECKOTO YPOBHA, CTENEHN BJIaIeHNs TEXHOIOrMAMM U T. 1. CpelHnx, ClabbX 1
HE3aJHTEPECOBAHHBIX MATEMATVKOV YYAIMXCAd MOXHO M30ABATh OT YyBCTBA BVMHBL, OT
IIOCTOAHHOTO HEYCIEXMBAHNA 32 JIOTVIKOM UyXMX PACCYXAEHWA 1 GVUa CUCTEMATNYECKOIO
HEeNOHUMAHUSL

C Ipyroyt CTOPOHbI, OT YUAIMXCs BCEX YPOBHEV MOXHO TPeOOBAT 10JIHOV OTBETCTBEHHOCTI
34 VX OCTPOEHNSA, Y8EPEeHHOCHILL B IIOBEICHNY CO3IAHHBIX MMM (UIyp.

Ciabble ydammecst UMEIOT BOSMOXHOCTb BUACTb N HaOJI0aTh TO Xe, 4TO N CpeHNne; JINIb
YPOBCHD INIOHMMaHVS VIMM JIOTMYCCKNX CBsI3eV MOXET OBITh HIXE. CHCHYCT NOITyCKATb, 4TO
OHM CIIETAIOT MEHbIIE CPEIHNX, HO IIOJTHOCTBIO 77pO0Y)Y8CmaE)Y o1 NIPONCXOAAIICE.

CpCHHVIG yJyammecs, KdaK IpaBujo, B COCTOAHMM IOJHOCTBIO BBINOJHNTD o0si3aTesbHbIe
3a/laHya M MHOT Id HOHPOGOBQ.TI) CBOM CMJIbI B TIOIIOJIHNTEJIbHBIX.

JIisl CMUIBHBIX  YYAIIMXCsl BOZHMKAET BOZMOXHOCTb OBICTPO BBIIONHUTH HEOOXOMMBIV
MVHVIMYM 1 BBICBOOOIWTDH BpEMs UL 3a/au HOBBIIEHHON TPYAHOCTHM M COOCTBEHHBIX
MICCIIeIOBAHNN.



MocTeneHHOCTb BHeApeHUA HeTPaAULNOHHbIX
MeTOoAO0B rnpenoaaBaHUA

MnI cunraeM, 4T1o peskue CmMeHbvl CTVIL M COACPXAHNA IPEIOAdBAHNS TCOMETPUMN,
KOTOpPBIE MOI'YT COIIPOBOXOATH 6e30rIaaHoe BHENIPEHNE HOBLIX TEXHOJIOT VIVII, TasT B cebe
TAKME OIIACHOCTH, KAK HAPYHICHNE IIPEEMCTBEHHOCTH IIPENOIABAHNS, OTPLIB YYAIMXC OT
YPOBHS IIOHMMAHVIA VX CBEPCTHMKAMM, PA3MbIBAHVE CTAHAAPTOB M T. II.

ITo HameMy MHEHMIO, HOBBIC TEXHOJOIMN CIENYET BHEAPATDH B IPAKTUKY 720CMEe1nerHHO,
HAuMHAs8 C HeOONBIIOro KOJMUeCTBA SKCHEPUMEHTAIbHBIX KJIACCOB M HApALYy C
TPAIMINOHHBIMN  3AHATVAMMN. PeBYﬂbTaTbI [IPOXOXACHNS MaTe€puaad C WCHOJb30OBAHNEM
HOBBIX TEXHOJOIMA HAIO CUCTEMATHUECKM OLEHMBATH KAK OTHOCUTENIBHO IOCTABJIEHHBIX
3a/1a4, TdK M IPSMbBIM COIIOCTABIEHNEM C PE3YIbTATAMM TOJIBKO TPAINIINOHHOI'O O6Y‘{€HI/IH.

[Ipy fasbHeIeyt MOePHM3AIINY TPAMLIMOHHBIX KYPCOB HEOOXOAMMO XOTs Obl HEKOTOPOE
BPEMS COXPAHATh OCHOBHbLE Pa30e.ibl (HO, BOBMOKHO, OCBEIATh VX [O-HOBOMY).

TpaMIMOHHBIA CMIULAD TIPETIOJIABAHMSA MOXET ObITh CKOPPEKTMPOBAH B CTOPOHY Gojlee
KPUTYMUECKOTO OTHOMIEHMS K OCBaMBAEMOMY MaTepyuaiy. JIOIKHBI PasBMBATBCA HABBIKM
SKCIEPUMEHTANBHON [IPOBEPKM M3YUAEMBIX [OJOXEHNN, WILOCTPUPOBAHNSA [OHATBIX
TeopeM, COCTABJIEHNS VIUTIOCTPYPOBAHHBIX 1 MOJHBIX KOMITBIOTEPHBIX “MINAPralok” 1 T.I1.

Tpebosarus K YUauguMcs ClefyeT NOBBIATL TaKke MOCTENEHHO (pasymeercs, C
YYETOM BBICKA3AHHBIX BbIE coOOpaxeHnmi o mddepertmamm). Y HaC HET OCHOBAHMH
PACCUNTBIBATH HA OBICTPOE IOBBIIIEHNE MATEMATVYECKOrO YPOBHS IIKOJIBHNKOB; OJIHAKO MbI
BIpaBe XIaTh HEKOTOPOW OTHAUM OT MCHOMB30BAHNMS COBPEMEHHBIX TeXHOMOrmi. IIpexne
BCETO, TIPABWIbHBIX 11 NOHATHBIX 4epTexert MOXHO TpeOoBaTh faxe oT ciabedmmx. 3aech
[I0JIE3HO HANOMHNTB, YTO COBPEMEHHBIE TEXHOJOIMNM MAIT IIMPOKNME BO3MOXHOCTH
YCOBEPIIEHCTBOBAHMS UepTexer — 6e3 MYUMTENbHOTO ¥ HM3KOO((EKTMBHOIO Tepere-
JIbIBAHMS. BO3MOXHBI TAKKe MHOTOKPATHBIE OOMEHBI UepTexami ¢ yuyresieM (OCTaBISIoNyM
Ha YepTexax YCmpansembie 3aMedanyis 1 HOXeNaHns1), XpaHeH)e HeCKONbKMX BAPUAHTOB
OFIHOTO M TOTO Xe YepTexa u T.I. Jlaxe yJammics, HeClOCOOHBI K MONHOMY YCBOEHVIO
JIOKA3aTeJbCTB TEOMETPYUECKMX (DAKTOB, JIOTKEH JIOCTATOYHO YBEPEHHO UyBCTBOBATH CEOsl
X0TA OBl B TOM, UTO KACACTCA MN06E0eHUS €20 COOCMEEHHbIX uepmexell.
[TosBIIAeTCSl BO3MOXHOCTD IOOMBATBCA OT YUAIMMXCA TOYHBIX ¥ IPAMOTHBIX IVIChbMEHHBIX
opMyIpoBOK (0 KpanHen Mepe, KOHCMAMUPYIOUUX TO, 9T0 OHN 8LLOSLM); KaK 1
YepTexu, VX CllefyeT NepelesiblBaThb CTOIBKO Pas, CKOIBbKO TpeOyeTcsl.

KpuTepumn ycnewHOCT NpMMEHEHUs! HOBbIX TEXHONOr Wi

OnviH 13 BAXHEVIIX KPUTEPNEB JEXNT B AMOUUOHAALHOL chepe. MOXHO YTBEPKIATH,
YTO HPUMEHEHNe TEeXHOJNOIMA YXe YTO-TO [0 yyameMycs, ecii oH (MHOIJIa Hapylias
TpaByLIa [IOBEIEHNA B KJIACCE...) M3MIAET JOBOJIBHBIE 3BYKH, TOP/IO [IOKA3BIBAET CBOV TBOPEHNS
TOBAPVILAM, €CJIM €r0 TPYAHO B KOHIIE YPOKA OTIIPABATD HA [IEPEMEHY W T. 1.

OObIuHBIe MIKOJNbHBIE IOKA3aTeNV, HANPUMEP OUEeHKU, TOXe SBIAITCS OTHOCMTENBHO
HAJIEXHBIMM KPUTEPUAMM YCBOEHMs Marepyaia. [lo-Buammomy, HNpPUMEHSTb X Hajlo
VIHTETPATIBHO: HE CIeNyeT OXMIATh, YTO 210001 TPOECUHNK, MOYYBCTBOBABIINA OJaroaps



TEXHOJIIOTMAM BKYC K TCOMETPUM, CpA3y HAYHET IOJNYYATh YETBCPKMN. OpnHaxo PasyMHO
OXNIaTh, YTO XOpoHIe€€ BHEAPEHNE HOBBIX TEXHOJIOT A [IPpUBENCT K 71OBbLUUEHUTIO
ycnesaemocmiu 8 Kadcce 8 UesoM.

Hanbonee cepbesHas KaTeropus KpuUTEpHEB — CBA3aHA C HAOOPOM HABBLKOS,
1proOpeTaeMbIx yuammmucst. CloCOOHDI JM OHY IIOCTPONTD OKPYKHOCTD, OIVICAHHYIO OKOJIO
TPEYroibHNKa? JIerko Jm MOIYT 3KCIEpPUMEHTaNbHO I[IpoBepnTh TeopeMy IIndaropa?
YCOMHVBIIACH B CBOEM OTBeTe WM B (OPMYJIMPOBKE 3ajlau/ Ha JIOKA3ATEIbCTBO, B
COCTOSHMM JIJ1 B PE3YJIbTATE MOCIEOBATENIBHOCTY OCMBICIIEHHBIX JIEVICTBI YBEPUTBCS B
COOCTBEHHOW OMMOKe VM B HEKOPPEKTHOCTH (POPMYIIMPOBKI?

PazpaboTka TeCTMpYIOmyMX MaTEepUaloB C LB IPOBEPKM YKA3AHHBIX HABBIKOB TpeOyeT
JIOBOJILHO OOJMBIION PabOThl M NEpecMOTPa TOHSTHA YCBOEHNs: OT CIOCOOHOCTY MOUHO
socnpousseecmit HopMYAUPOSKU K CIIOCOOHOCTI OCMBICACHHO NOBMOPUND
AHAN0UYUHBLE 0eLLCEUS.

3mnupuqecme W AeAYKTUBHbIe KOMMNOHEHTbI
B OCBO€HUU reoMeTpuun

FGOMETpVIFI KaK dKkCcnepuMmeHTalbHadA HayKa

ToT akT, 4TO reoMeTpysl BOZHNMKIIA 13 3eMHbIX MI3MEPEHNHA, OIUEPKMBACTCS [IOYTH BO BCEX
KypCax TeOMETpWY; B COBETCKMX KypCax IIpyM 9TOM OCOOEHHO HACTOMUMBO MPOBOANMIACH
MBICIb O NPVKIAAHOM LEHHOCTY TeoMeTpuueckyux sHammi. He Oynem ocnapmsaTh
TPA/VLIOHHBIE [OJIOXEHMs, HO OTMETUM COMHMTEJIBHOCTD [IPAKTNYECKOTO acleKTa 3HaHWA
TOJABIAIOMEN YaCTVI KOHKPETHOIO EOMETPMUECKOrO MaTepyana COBPEMEHHBIX KYPCOB.
3aMeTyM, OJIHAKO, UTO 32 YTBEPXAEHNAMI O TOM, YTO F€OMETPYs HAUMHAJIACH C IPAKTNYECKN
TIeHHBIX (pakTOB (32 KOTOphIMM cpasdy mum danec ¢ EBkimmaom) Tepsiercs ropasio Goiee
BAXHOE JUIA IIPENONABAHNA IOJNOXEHNE 00 IKCNepumMeHmdaibHOM XapaKTepe
TEOMETPVII.

KiaccmyuecKas reoMerpysi ABIAETCA HAYKOM O IOCTPOEHMSAX UMPKYJIeM M
JMHENKOM; OHA COCTOMT W3 MpoBepAeMbIX (akToB. VICTMHHOCTH
OOJBIIMHCTBA IIOJOKEHMI TEOMETPUIM IIPOBEPsieMa OIBITHBIM IyTeM.

Hosrie KOMIIBIOTEPHBIE TEXHOJIOIMN BEAYT K IOMCTMHE PEBOJIOUMOHHOMY IMEPEBOPOTY B
BOSMOXHOCTAX TCOMETPUUECKNX SKCIIEPVIMEHTOB.

FGOMETpVIFI N aKCUoMaTU4eCkue Teopuun

Bmecre ¢ TeM MMEHHO Ha FeOMETpUy BIPAOATBIBAICD WJIEANIbl AKCMOMATNYECKNX TEOPWIA.
Bonee Toro, campi NPEBHMA M3 JOUIEANIMX [0 HAIIETO BPEMEHNM IOCIENOBATEIIbHbIN
MateMaTnieckmi kypc — “Havana” EBKimpa /2/ — SBAAETCA KypCOM eOMEeTpHn, i IMEHHO
€ro IEepBble BOCEMb KHNI 10 CaMbIX MOCIEIHVX JIET BOCIPOM3BOMUIACH IIOYTH BO BCEX
COBPEMEHHBIX KypcaX pasHbIX cTpaH. (BocronbayeMcs clyyaeM OTMETHUTb, YTO BIPTYO3HbIE
BBIYMCIICHNA JUIMH pedep NPaByIbHBIX MHOTOTPAHHMKOB, NPOBENEHHbIE EBKIMIOM B
NOCIEHNX KHUrax “Hauan”, Haxo[aTcs JAIEKO 3a IIpeiesiaMyl BOSMOXHOCTEN COBPEMEHHBIX
IIKOJIBHMKOB. )
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B pesyibTate HecpaBHeHHOro aBroputera “Havan” y reomeTpmn oOpasoBallach peryTarms
HaMJIC[AYKTVYBHENIEN M3 HAayK. B TeueHye BEKOB Cpey HeMaTeMaTVKOB CJIOXMIACh
yOEXIEHHOCTD B TOM, TO

AeJo reomMerpa - MNPUAYMBIBATD IENOYKHU YMO33KJIIO‘I€HI/II}I, €10
IIPEnoaaBaTeiA reOMETPUN — YIUTHh BOCIIPOU3BOANUTD 3TU HCMOYKA.

CoBpeMeHHble peopMaToOpbl 0OPA30BAHNMS CTOAT Hepel TPYAHOW muieMMon. [Ipy Bcex
HEJIOCTATKaX TPAMILIMOHHOTO IPENOJIaBaH!s T€OMETPUM 34 HUM — TBICAYENETHW OIIBIT,
JIABIIVV B TIOCTIEIHYIE BeKa GIecTsmyie pesyIbTaThl (KOMMUYECTBO BBIIAIOMMXCS MATEMATHKOB,
HAYVHAS C €BPOIENCKOTO BO3POXIECHNSA M BIUIOTh /IO CAMBIX MOCIE[HNX NECATMIETIN,
HEYKJIOHHO pocJio). [103ToMy HEOOXOAMMO OUEHb OCHOBATEILHO B3BECUTD IUIIOCHI Y1 MYHYChI
nepes paKaibHbIM OTKA30M OT TpamiA. C IPYrof CTOPOHBI, HAIO KOIA-TO HAYUNTDCS
[I0KA3bIBATh  YYAIMMCS 3KCIEPUMEHTAIBHYIO CYTh TEOMETpPW), IIPUHIMINAIBHYIO
[IPOBEPSEMOCTD €€ HONOKEHWI.

JlokasaTenbCTBa B LUKONbHON FreOMETpUM

OHYL 32y9VBAIOTCA M CHPAMMBAIOTCS B (POCCMACKOM) MKOIe Oojee, 4eM Ha KaKOM-TMOO
npyrom mnpemmere. OIHAKO MBI CUMTAEM BECHMA VIJLTIO3OPHBIM IIPEICTABIEHNE O TOM, UTO
CPENHECTATUCTNYECKMM WKOJLHMK B PE3YIbTATE HTOrO 3ayuUMBAHMA [IEACTBATEILHO
OCBaMBAET JIENYKTUBHBIE PACCYXIEHNA.

CpaBHNMM TP YTBEPKJICHNS:

Ihywkun — esuKuLl nosm.

JleHuH — eeHUANBHbILL 80K0b NPOACTMAPUANA.

Cymma  Keaopamos Kamemos MnNpIMOY20AbH020 MPeyOLbHUKA PABHA
K8aopamy e20 eUnomeH)3bi.

OO6mym MEXNY HVMM ABJIACTCA TO, YTO B HVX HE IIOJIOZK€CHO COMHCBATHCA (B NIBYX —
B OIIPEIICJICHHBIC ICTOPNYCCKNE SI10XN, B TPETHEM — HUKOL I[El).

Tonpko OHHO M3 HMX 60%013)/&140 — HO JMIIb CHJIBHEAINE ydammecst OBIANCBAIOT
NOKA3ATEJIbCTBAMI HACTOJIIBKO, UTO 712€peCcniaionl COMHe8ambCa B YTBEPXICHNN TIOCTE
TOI'0 M TOJIBKO I10CJIE TOr'0, KaK noﬂmym (El HE [IPOCTO BbIY‘{aT) J10KA34aTEIbCTBO.

Mbl XOTMM INONYEPKHYTb, UTO 13 PACCMATPMBAEMBIX YTBEPKACHMA JMIIb TPEThE
npoeepAemo — CTOIbKO pa3, CKOIBKO HYXHO JUIA IOJHOTO CHATMA COMHEHmA. W
nporpamma XI' ABJIAeTCs NAEANIbHBIM CPEACTBOM Il IPOBEPOK TAKOTO POJIA.

CosHaTeNbHOE NOCTPOEHNE TENOYECK HECOMHEHHBIX YMOSaKﬂIO‘{CHV[VI — a0COJIOTHO
HeOOXO/IMMbIM HAaBBIK COBPEMCHHOI'O IKOJIbHNMKA.

TeopeTnyecky KOMIBIOTEPHBIE TEXHOJIOIMM MOTYT CIYKUTb PasBUTMIO HTOTO HABBIKA:
BEPHOCTh POMEXYTOUHBIX MONOXEHNNA MOXET aBTOMATM3MPOBAHHO IMPOBEPATHCS YXe
cenuac, KOPPEKTHOCTb MX CLEIUIeHW — B Oy/yIIeM.



Ha nipakTyike xe CMIIKOM BelMK cOOJIa3H OTPbIBA JIEAYKTMBHBIX HABBIKOB OT SMIIMPUUECKIX
(IKOMBHVK — 0OPOCOBECTHBI HKCIEPVIMEHTATOP, HO BOCIPOM3BOANT Te PACCYXCHN,
KOTOpBIE OT HEro XJET YINTeb, 1 B TV (JOpMeE, K KOTOPOW €ro CTapaNCh IIPUYUNTB).

HeoOX0amMOCTh BbIGOpa 06JACTH 3HAHMM I OOydeHMs MIKOJIbHMKA
0e3yNnpevyHbIM PACCykKACHMAM HECOMHEeHHa. OJHAKO TO, YTO MMEHHO
reoMeTpHs ABIAETCHA TAKOM 00IACTHIO — He HEIPeIOKHAs MCTHHA.

Pa3pewmmocTb reoMeTpum

KoMIIbloTepHbIE TEXHOJIOIMM MHOTOOOPA3HBI 1 BOBCE HE CBOJIATCA K OOCYX/IABIIMMCS BBIIIE.
Hanbonee amOmimosHbpie 13 HMX (CBA3AHHBIE C METAPOPON MbLCASU4CIE MAUUUHBL)
OTPAXaIOT MEUThl JIBOCYHVKA 00 YCTPOWCTBE, KOTOPOE BO3bMET PACCYXJCHWUA Hd
HeurnmepecHble memblHa ceds (BAPUAHTDL: OyIeT paccyXaath ObICTpee, HAIEXHee, ..).
B oy teopembl Iefens O HENONHOTE 3TO — MeYTa O CKaTepTu-camoOpaHke. Ecim xe
OIPAHNINTDCA KIACCYYECKON FEOMETPYEN, MEUTA IBOCUHNMKA BLIIOIHVIMA!

B 1o xe Bpemd, nocie pemenns 10.B. Matnscesydem 10-1 npoOiuembl [vibbepTa Mbl 3HaeM,
YTO B APUGMETNKE MEUTA IBOCYHMKA HEBBITONHNMA JIAXE TEOPETNYECKH!

KoopauHaTusauma

Pagpemaiomas npoueaypa eBKIMIOBOV FeOMETPY HEPEAICTIYHA 110 BpeMeHy. OHaKO
VIMEETCSl YHMBEPCAJIbHBIA [IpyeM PELIEHs FeOMETPUUECKIX 34144, KOTOPbI HepealleH Ipy
PYYHBIX JIEACTBMAX, HO IIpMBElET K OBICTPBIM YCIEXaM [pU  YKe UMEIOUUXCS
TEXHOJIOI VX!

Peup mper, pagymeercs, 0 koopmHaTH3ay. OHA CBOIUT IOKA3ATENbCTBO MOIABIAIOIIEN
YaCcTy FeOMETPUYECKMX YTBEPKAEHW K IIPOBEPKE ANIredpandecknx TOXIECTB; 3Ta IPOBEPKa
HepealICTIYHA BPYYHYIO, HO B CEKYHIBI OCYIIECTBIIAETCS KOMIILIOTEPHBIMI CHCTEMAMI THIIA
Derive.

Bb1600b1
1. Jlas paseumus O0eOyKmueHolx HAGLIKOS 6 NPenoOasaHu eeomempuu
HEOOX00UMbL COBEPUIEHHO HOBbIE MEMOOUKU.
2. Ilopa uckamv memoouxu 043 paseumus O0eOyKMUSHHIX HAGLIKOG 6He
eeomempuu.
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OTHOLUEHHS yYalLUXCA C reoMeTpUYeCKUMMU
cburypamu

Yyawuiics Kak TBopew,

Yaammiicst, co30a6uiiitl TeOMeTPUYeCKYo (GUrypy, OTHOCUTCS K HeYi He Tak, Kak ecl eMy
ee MPOCTO JIA B TOTOBOM Byjie i onpefie/m. OH NOMHUT MOMEHT TBOpeHns (I1yCTON
5KpaH), 3HAET, C Yero HAuMHAICS OObeKT. CYUIBHBIA YYampics OTYETIMBO IOHMMAeT
CTPYKTYPY CBA3EA MEX/Y SNEMEHTAMV YepTexXa, A0 — [OTafIbIBAETCS, UTO IIPON3ONIET €
YEPTEXOM, €CJIN TIOUIEBEINTD €r0 OT/EJIbHBIE HIEMEHTDL.

Yyammicsa caMm, B COOTBETCTBMM CO C60UM 6K)COM, PAMEIAET YEPTEX HA HKPaHE;
HA3HAYAET, KAKMM JIEMEHTAM €r0 KOHCTPYKLMM OBITh BUAVMBIMM, 4 KAKMM — HET, KaKUM —
[IOVIMEHOBAHHBIMM, KakuM — O€3bIMAHHBIMM. OH BbIOMpPAeT UBETA, TOJIIMHBI JIVIHWNA,
HACBIIEHHOCTh IITPUXOBOK, MOXET CONPOBOXIATb CBOW IMOCTPOEHMA IMOACHEHMAMM,
IYTOYHBIMY HAMACAMN — BHIOVPAs [l HUX MPUQTHI, pa3Mepsl M paclioNoXeHye, v T. Il.

3&TpaTVlB SHAYNTEJIbHBIC YCWJIST HA COZAHNE YEPTEXA, IOOVBIINCH TOTO BAPMAHTA, KOTOpI)IV/I
€ro yCTpamnBacT, W&HIMVICH HAUYMHACT UEeHUMDb CBOIO pa60Ty — 4, CJIeJ0BATENbHO, N
CO30aHHbLE M OObEKTDL.

Ecim cO3aHHBI YUALIMMCs YePTEX CBA3AH C MHTEPECHBIMY, COAECPKATENLHBIMIA ABIEHVIAMI,
TO yyamwics (110 KpaviHen Mepe, 0OMANAoMMA MATeMATUUECKMMY 1apoBaHnsAMu) Oyier
yMaTb O CBOEM TBOPEHMN, ¥ HETO OYIyT BO3HVIKATb BOIIPOCHI, HA KOTOPBIE YIOOHEE BCErO
OTBEYATh € IOMOIIBIO JAILHEMIIX AENCTBYA HaJl TBOpeHMeM. VIMEHHO TaK ydaimyecs
BOBJIEKAIOTCA B HAYYHYIO PAOOTY.

Yyawmiica Kak X035IMH

Hukakne pemenns TBOpLA FeOMETPUUECKMX (DUIYP HE OKOHUATENbHDI. YUAIWACH MMEeT
BO3MOXHOCTb MEHSTh BHEMIHMA BV (DMIYPbI, CONPOBOX/ATH €€ HOBBIMY HA/IACAMA ¥ T. L.
ConyTtcTBylonmee nOHUMAHUE JOCTUTAETCsS POJOILKNTEIBHBIMI SKCIIEPUMEHTAMM ¢
yeprexamt, 1eopMarysaMi, N3MepPEHNAMI 1 CPABHEHMSMI.

Hanboree xe BaXHO, pasyMeeTcs, TO, YTO YUAIMACH MPAKTNYECKY HUKOIIA He paboTaer ¢
KaKMM-TO €/IIHCTBEHHDBIM, CKaXeM TPEYTOJIBHNKOM, d BCEIIA — C LEJIbIM UX CeMelCmEoM.
COOTBETCTBYIOIME Olpe/le]leHNss HAXOAATCA 33 MpefieslaMy MKOJNbHBIX KYpCoB; HO
reoMeTpyyIecKas UHMmMYUuLys pebeHKa, KOTOPbI MOXET C MOMOIMBIO OIHOTO JIBVIXEHMs
MBIIKY [OCMOTPETh HA LENyI0 KPuU6Yyio TPeyrolbHukoB (T. e. Ha Ieloe
OMTHONAPAMETPUUECKOE CEMENCTBO TPEYTONBHVKOB), Pa3BMBACTCS TOPA3NO JIydUIie, YeM Y
peOEHKa, JIMIIEHHOTO TAKO! BO3MOXHOCTH.

OCOOEHHO XOpOIE BO3MOXHOCTY CBA3AHbI C PasBUINEM MHOHATIN 000OWeHUL Vi
cneyuasuzayuuy. Yeprex 001aIa€T KAKMM-TO 3aMHTEPECOBABIIMM  YYaIErOCs
CBOVICTBOM; COXPAHMTCSI JIY1 5TO CBOVICTBO 1Py JiehopMarmsix yeprexa? OCBOEHO Kakoe-mbo
CBOVICTBO [TAPAILIENIOrPAMMA; YTO € HMM HPOUCXOMINT, KOI/Id HapaJLIeNor paMM HPeBpammaeTcs
B pOMO?



O6wme 06beKTbI, AechopMaLiMu, KOHPUrypaLum

[Tepexost OT CTATMYECKOV TeOMETpUN K IMHAMUIECKON MeHsAT OObEKTBI MCCIeOBAHNS He
MEHbIIe, YeM Iepexof OT uucedl K (YHKIMAM. Yuyampics peanbHO paboraer ¢
kKoHgpuypayusmu. 1o CymecTBy, OH NEpPEMEmaeTcs MO BENEeCTBEHHOMY
anrebpandyeckoMy MHOrooOpasmio PON3BOJIBHON Pa3MePHOCTI.

CTaHOBMTCS PEABHOCTBIO MCIIONb3oBaye MeToykn [lova /4, r. 1, ¢. 25-38 m L. 6, ¢. 160-

167/.

V1, HAKOHell, CJIelyeT HayunTh peOeHKa NOHATHIO 00uje20 0ObekTa. OH JI0JKEH IOHNMATD,
9T0 OAHHBIL MPEYOAbHUK MOXeMm Npespamumscs 6 o000, cyuecm-
syiowul 6 npupoode. OH JIOTKEH yMeTh paboTaTh € YepTeXaMy, B KOTOPBIX JIAHHBIA
napajulesiorpamM [peBpamaeTcs B JI0OON, CO3MaBATh YepTexn ¢ 0OujuM POMOOM 1 T. I1.
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K MeToAuKe npenogaBaHus NnaHUMeTPUK
B cpefe XI
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Heckonbko 06Wwmx NpuHLMNOB

Kaxoas obcyxoaemas guypa u300paxaemcs Ha IKpaHe Komnsiomepd.

Bce noaoxernus, oonyckaoujue npamyio nposepky (paBeHcTBO JUH 7 YIIIOB,
HAXOX/IEH/E TOYKM Ha JIVHWY, IePeCEeUeHs JIMHMA B OTHOV TOUKE 1 T. I1.), 00A3GMEeAbHO
npo6epAIOMmcA.

Yuawuecs conposoxoaiom peuterue Kaxooll 3a0adil aAHAAUIOM 1020,
HACKOABKO POPMYAUPYEMBLE UMU NOAOKEHUS 8bLOSPKUBAION BAPUALLULL
UCXOOHBLX SAEMEHMO8 Yepmexel.

Yuauwuecs pa@ommom mMoAbKO C KOMNbIOMepom, He 805 HUKAKUX
sanuceu Hu 8 mempaaﬂx, HU HA AUCTMOYUKAX.

Bce pesyavmamut pabomvl Xparamcs 8 8uoe pamomuo oPopMAeHHbIX
yepmexel 6 epAMOMHO CMPYKMYPUPOBAHHBIX OUPEKINOPUSX.

KeramesvHa Opeanu3ayus MUYHbLX OUCKeM YUAUUXCS, Ha KOMOPbLX 6Ce
mamepuanivt  pabomel  0Y0AUpo8arvl.  Caedyem  Gopmuposams
OMHOUEHUE YUAUUXCS K IMUM OUCKeMaM KAK K ILeKMPOHHbIM
mempaosm .

Hawu matepuanol n pabota ¢ HUMK

Teopusa

OcCHOBHbBIE TEOPEMBI, OTHOCAUMECA K TEMAM YPOKOB, BKJIOUECHDBI B HAIM MaTepuabl.
KoMibioTepHble YepTexi IPWIOKEHBI K TEKCTAM, HENOCPENCTBEHHO 3a/MMCTBOBAHHBIM 13
yueOHyKa ATaHacsaHa. OCHOBHOE Ha3HAUEHNE 3TVX YepTexey — “ObITb [I0/1 PYKO)™ Ha BCAKW
CIlyJad; OIHAKO BCMATPMBAHME B UEPTEXM, MX CONOCTABIEHME C (POPMYIMPOBKAMU M,
OCODEHHO, BAPYALIY 3JIEMEHTOB YEPTEXEN MOIYT HPMBECTM YYAIMXCA K YIIYOJIEHHOMY

[TOHVMMAHMIO TEOPEM.

MocTpoeHue obwux 06vLeKTOB

[Ipennonaraercs, 9To Ipy MEePEXoae K N3yUeHNIo JI0OOro HOBOTO KJIACCa OOBEKTOB KaX/Ibli
VYammncs CTPOT, €O30dent COOTBETCTBYIOMMA obmmi obbekT (cM. ¢. 12). Hanpumep,
oOmas Tpanemys — 9TO TaKOW YeThIpeXyrodbHyK B cpefe XKI, KOTOpbUA Ipy JIOOBIX
BapMALSX MCXO/IHBIX 3JIEMEHTOB OCTACTCA TPAIELVEN 1 [PV STOM MOXET IIPUHNMATD POPMbI
BCeX Tpanemwi. Mel npyiaraem Bce obmye OObeKTbl B Ka4ecTBe 0OpasioB [l padoThl
YUaIyXcs; cleyeT oOpaTTh BHMMAHME Ha TO, YTO oOmye OOBEKTHI MOIYT CTPOMUTHCA
MHOLUMU PASAUYHBIMU CHOCOOAMU.



3afauu

Ob6s3ameavtvle 3a0ayu NOIOOPAHDI B HAIIEM KypCe B pacyeTe Ha CpeOHe20 YIamerocs.
Ecim yuammicsi yBepeHHO BiajieeT KOMIBIOTEpOM M Xopomo 3HakoM ¢ XKI (Ha 5TO
3HAKOMCTBO YXOIUT 3-4 YPOKa), TO OH CIPABIAETCS € 0OS3ATENBHOVE YACTBIO HAIMMX 3a/IaHNM
CPAHNTENBHO JIETKO. ¥ HEro OCTAeTcs BpeMs Ha HETOPOILMBOE, BAYMUMBOE O(popMIEHVIE
uepTexer, MX JIOMMYEcKoe, CTWIMCTUYECKOE M HCTeTMYECKOE YCOBEPIIEHCTBOBAHVE. Y
CPEIHEr0 YYAIMerocs Takke o0OfA3aTeNbHO JOJIKHO OCTaBAThCA BpeMs [l paboThl Hajl
OIMOKaMM.

JUI CAaOblx YIaMXCsl BBUIOJIHEHNE BCEX OOA3ATEIBHBIX 3aIaHM BOSMOXHO OKAXETCs
3ATPYAHNTENBHBIM. MBI He pEKOMEH/IyeM YINTENIO HACTAMBATH HA PEIEHVY VIMI 8CeX 3a/1aY;
OJIHAKO HeKOmOopbie OIKHBI ObITh pemeHsl (110 KpanHe! Mepe Ha SKCIEpPUMEHTAIbHOM
YpOBHE) MOJIHOCTBIO. CleyeT ¢ OCOOBIM BHVMMAHMEM OTHOCHTBCS K HOHUMAHUIO
ycao8ull 3a0ay CabbIMyl YIAIMMUCS; OIVH M3 OYEHb HANEKHBIX KPUTEPUEB COCTOUT
IIPOCTO B CIIOCOOHOCT yyamerocs cpenctsamn XI' ©3o0pasums yciosye. Kpome Toro,
AHAM3 3ATPYIHEHW YYAIMXCsl 4acTo NO3BOJAET SICHEe, YeM Ha TPA/MLMOHHBIX YPOKAX
(ko20a OH He MOXem we20-mo NO8MOPUMD...), BBIBUTH OOBIYHbIE
MaTeMaTnyeckye npooesbl.

B pasutiy OTHOIMIEHMA KJlacca ¢ TEOMETPYEN OUYEHb BaXHA Ta CTA[sl, HAa KOTOPON [axe
cample cJ1abble YYamyecs HauMHAIOT YyBCTBOBATD, UTO MX (PUIYPBL BEAYT Ce0 NOHAMHbIM
IUIs1 HYX, 71pe0CKa3yembim 00pa3oM. DTO YyBCTBO MOXET OKA3aThCs IPEAIOCBUIKON JUls
TIPEONIONEHNs CTpdXd YYAIMXCs Mepel MAaTeMATVKON, HENpusATns IpeMeTa M YyBCTBA
Geccnms.

UTO Xe KacaeTcsl CUABbHBLX YIAMMXCS, TO ¢ 00A3aTeIbHBIMY 3a71a9aMyl OHN, KaK IPaBylo,
CIIPABJIAIOTCS OYeHb OBICTPO. 2KeNaTeNbHO 3aMHTEpPecoBaTh MX OONOAHUMEAbHBLMU
3A0a4amiL i memamue 04 CaAMOCMOSMENbHBIX UCCA008aHULL (CM. HIXE)
HACTOJIbKO, YTOOBI OHY, HE OTBJIEKASCh, CTPEMVINCH KAK MOXHO OBICTpEE J10 HIX 100paThesl.
B HEKOTOPBIX CIIYYAsAX CUIBHBIX YIAMVXCS MOXHO OCBOOOX/ATD OT 3aBEIOMO JIETKVX i HUX
3amay (0COOEHHO OHOTWMIIHBIX) C IENbI0 BBICBOOOXIEHVSA VX BpeMeHn s Gojee
TIPOJIBYHYTBIX PACCMOTPEHNMA.

onoanume.avtoie 3a0auy. [l CWIBHBIX YIAIVIXCS CPefia PEOCTABIACT YHVKATIbHbIE
BO3MOXHOCTY [10IIPOOOBATH CBOM CWJIBL B OT/E/IBbHBIX 33/1a4aX [OBBIIEHHON TPYAHOCTH. B
OOJBIIMHCTBE CBOEM OHVI 3a¥IMCTBOBAHBI HAMM 113 YUeOHVKA ATaHACsHA /1/.

OKCNEepUMEHTHI

Hamy npeuioxenns 1o MPOBEAEHNIO KCepuMeHToB B cpefe KIT Takke OTHOCATCH K
“IOMOJIHNTE]ILHON” MIKOIBHOW JEATENbHOCTY, HO OTHIOAb He SABJAIOTCHA TPYIAHBIMIA.
Haoboport, MHOIVE M3 HMX MOTYT OBITh PEKOMEH/IOBAHBI CaMbiM CJ1a0bIM yuammmcs. Kak
IIPaBIIIO, 9TV BKCIEPUMEHTBI HE MMEIOT “OyMaXHBIX' AHAJIOTOB; B HMX CYIIECTBEHHO

JICIIONB3YIOTCA BO3MOXHOCTH KT,
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TeMbl caMOCTOATENbHBIX UCCNeA0BaHUIA

H'dKOHCH, Haynbonee peKOMeHHyeMbIVl HaMn BUA [OEATEJIbHOCTN CWJIbHBIX YYAIINXCA —
CAMOCTOSITEJIBHBIE CYICTEMATNUYECKMe MCCIEOBANMS, BIUIOTh IO BBIXOAA HA HAYYHBIA
ypoBeHb. Mpl HaMeyaeM HaualbHbIE ATV TAKVIX VICCIENOBAHWV; BCE OHVI MOTYT ObITh
POJOJIXCHBL. [maBHOE OTIMUNME 772eM OT TPYIHBIX 3a/1a4 3AKJIIOYACTCSA B TOM, YTO KH.}KIIbH/’I
yCIeX B MCCIIEIOBAHNMAX [IOPOXIAET HOBBIE BOIPOCHI, 11 YBJICUCHHBI YYAIMACH TOCTENEHHO
NIPEBPAMACTCS B CREUUANUCTNA.

O paboTe yyawuxcs ¢ yepTexamu

CamonpoBepka

Xwupas FGOMCTPVIH HA€T MMPOKME BOSMOXHOCTN I CAMONPOBEPKU YIAINMNCA. Bce
YTIBEPXACHMA O pas3MEpaAX SJIEMEHTOB qepTeer“[ [IPpOBEPAEMDBI, a4 COOTHOHIEHWMST MEXIY
BEJIMUMHAMM OUYEBMIHDI; KOHq)VlepEiHI/[I/I HE JTIOJIXHBI PA3BAJIMBATHCA [PV BApHAINSIX M T. I1.

3HAYNTEJIBHBIE YIS N€arOroB JIOJLKHBI OBITh HAIPABIEHbl HA PA3BUTNE Y YYaIIMXCA
KpUMUYECK020 OMHOUeHUSL K COOCTBEHHBIM pabOTaM, IPVIBBIYKY IIBITATHCA
[IPEONIOJIEBATD 3ATPYIHEHNA 10 OOPAIEHNS K YUNTEIIIO.

CamooLieHKa

Paboty cienyer opraHusoBarh Tak, 4ToObI €€ CYTh HE 3aCJIOHANACH TIOrOHEN yYamerocs 3a
XOPOIIEY OLEHKON M 33 NMOXBAIOV yunten. OHA M3 OCHOBHBIX LEJEN COCTONUT B TOM,
YTOOBI YYAIMACA HAYINICA COCTABIIATD

cobcmeentoe cym()euue 0 mowm, peuieHa Au um 3aoaua.

[Ipy Bceyt OUEBMIHOCTY 3TOTO MOXENAHNs €ro BIIONHEH s HeJlerko 100uThes. Bo3MOXHO,
€ro BBINOJHEHNs M BOOOMmE HeNb3sd NOOUTHCA B 3advyax Ha JIOKA3aTEJIbCTBO (BeMb
00KA3GMeAbCMBO, YBBI, NPABWIBHO TOTAA M TOIBKO TOIA, KOIA €ro MpPU3HAL
yuumeann...); onHako B cpefie XKI' 0Oe3ycIOBHO MOXHO HOOUTHCA OTBETCTBEHHOM
CaMOOLEHK) peleHyt 341a4 Ha 720CMpPOeH e Il Hd 8bIYUCACHULE.

BbisiBNeHue 3aTpyaHeHwid

Paboras B cpene XTI, yuammics npuoOpeTraeT BO3MOXHOCTI OCO3HAHVA CBOVIX 3aTPYIHEHNA,
HE MMEOIIYE HYIKAKYX aHAJIOTOB Ha TPAAMLVIOHBIX YPOKAX. TUIMYHBIE IPUMEPBL: "4 BUXK)),
umo 3miu Ompesku pasHbsl, d nodemy — He NOHUMAIO”, “Ha NpouioM
YpoKe Y MeHs M AYULL Nepecekasct 6 0OHOU Mmouke, d celudc — He
nepecexaiomca’” nT. 1.

CamocToaTenbHoe ucnpasneHue owmboK

Ot Pa3BMUTBIX HABBIKOB CAMOCTOATEIbHOIO OCO3HAHNSI SanYHHGHVM CPaBHNTEJIbHO HENAJIEKO
N0 CAMOCTOSATEJIBHOI'O XK€ VX IIPEOJIOJICHNSI. Yyammicss MOXET TOIBITAThCH [NOBTOPUTD TE€ XE
JENCTBMSI Ha HOBOM 4epTexe, NposBUTb BHMMAHNE K YACTHBIM CJIy4asaM, KOIr'lia Tp€6y€MO€
YTBEPXACHNE BBINOJIHACTCA, 1 IIPOAHAIINSNPOBATD HAPYIIEHNS N T. 1.



MpoBepka u oLeHMBaHKe paboT yyawmxcs

TexHonorus

3amevanns mpenojasatenis GUKCHPYIOTCS HA YepTexax CIEelMaTbHbIM “YUUImesbckum”
mpudToM (aHATOrOM KPAacHBIX YepHWIL..). B oTmume OT TPAJMIMOHHBIX TETpajieVl, 911
3aMevaHyd, KaK IPaBuilo, HE JOJNXHBI ObITh HAIPaBJIEHBI HAa KOHCTATALMIO OMMOOK
yqamerocst mwim HpOGCHOB B €r0 SHAHMAX; BMECTO 3TOrO 3aMCYAHMA TOJEXHBI COACPXATb
KOHCMPYKMUBHbLe NPedsoXeH s 110 T0paboTKe Y nepepaboTke yeprexa. Brian
IIPENOAABATENA “APUTCA” yUameMycsl 1 B JalIbHENIEM HEOTACMM OT pabOThI yUamerocs.

B KOHTaKTe ¢ npenojiapatesieM MHOOPMATHKY YIalmecs: J0JIKHBI IIPUYIATHCA [PABIIBHO
OPIaH/30BbIBATH AKTVBHBIE [VIPEKTOPWM, apPXMBbl, OCBOUTb CUCTEMATMYECKMI OOMEH
yepTexamn u T. IL.

Kputepuu

K Tpa/mImoHHbIM KpUTepyaM 311ech J00aBISIOTCS HEKOTOpbIE HOBble. COOepKaAmesbHO-
Mmamemamuyeckue KpPUTepnn B OCHOBHOM COBHA/IAIOT C  TPAJMIMOHHBIMIL
KomnwviomepHnie CBI3aHB CO CHEIMPVUKON CTPYKTYpbl deptexent B KI (B3ammHas
3aBVICYMOCTD 3JIEMEHTOB UepTeXey, OpraHn3arys CrereHen cBoOObL U T. I1.). Dcmemuko-
CMUAUCMUYECKIUE CBI3AHBL CO CTENEHBIO MCIIONb3OBAHNS YUYAIMMCS BbIPA3UTEIbHBIX
BO3MOXHOCTEeN XKI' — BBIACJIICHNEM Y TIOTYCPKMBAHMEM T[JIABHBIX 3JICMCHTOB, [PATAHNEM
BCTIOMOTATENBHBIX, ACHBIMY Y TPAMOTHBIMY HOSICHEHVAMI.
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