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MNOACHUTEJIbHASA 3AIIMCKA

Pabouast mporpamma yduebHoro Kypca «I'eomerpus» 6a30Boro ypoBHs A oOyyatomuxcs 11 kimaccos
pa3paboTana Ha ocHOBe DeiepallbHOTO TOCYJapPCTBEHHOTO 00Pa30BaTeIBLHOTO CTaHAapTa CPEAHETO OOIIIEro
o0pa3oBaHMs, ¢ yIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEABSIBIIIEMbIX K MATEMAaTHICCKOMY
00pa30BaHMIO, M TPAAUIIUN POCCUIICKOTO 00pa3oBaHus. Peanuzanus mporpaMMbl 00eCTieurBaeT OBIAICHUE
KITFOYEBBIMH KOMITETCHITHSIME, COCTABIISFOIIMMHU OCHOBY JIUISI CAMOPA3BUTHS M HEIIPEPBIBHOTO 00pa30BaHUs,
[EIOCTHOCTh OOIIEKYITYPHOTO, TUYHOCTHOTO U TIO3HABATENIFHOTO PA3BUTHUS TUYHOCTH O0YUArOIIUXCS.
HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOTO Kypca reOMEeTpHH Ha ypOBHE CpeAHero ooiiero oopa3zoBaHusi 00ycIoBIeHa
MPAKTHYECKON 3HAYMMOCTBIO METAPEIMETHBIX U ITPEIMETHBIX PE3yIbTaTOB 00yUCHHUS TEOMETPHUH B
HaTpPaBIEHUH JIMYHOCTHOTO Pa3BUTHUs 00yJaroImuxcs, GopmMupoBaHus PYHKIIMOHAIBHON MaTeMaTHYECKOM
TPaMOTHOCTH, H3yUYCHHS IPYTUX YICOHBIX JUCIUIUTHH. Pa3BUTHE y 00YYarONIMXCS TIPABHIILHBIX
MPEJICTABICHUN O CYIIHOCTH M MMPOUCXOKACHUN T€OMETPUUECKUX a0CTPAKIIHiA, COOTHOIIEHUH peaTbHOro U
UJICATBHOTO, XapaKTepe OTPaXCHUST MAaTEeMaTHUECKOW HAYKOH SIBIICHHUI 1 TIPOIIECCOB PEaTbHOTO MHpPa, MECTE
reOMETPUU B CUCTEME HAYK U POJIM MAaTEMATHYECKOTO MOJICTUPOBAHMS B HAYYHOM MO3HAHUU U B TIPAKTHKE
CrocoOCTByeT (POPMUPOBAHUIO HAYIHOTO MUPOBO33PCHHUS YUAIIUXCS, & TAKKE KAYeCTB MBIILICHHUS,
HEOOXOIUMBIX JIJIS a/IafiTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBIsIeTCS OJHUM W3 0a30BBIX PEAMETOB Ha YPOBHE CPETHETO 00IIEro 00pa3oBaHMs, TaK KaK
obecrnevynBaeT BO3MOXHOCTh U3yUeHUs KaK TUCITUILINH €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, TaK
T'yMaHUTapHOMU.

Jlorudeckoe MblluieHHe, GOpMUPYEMOE MPU U3yUEeHUH 00YUaIOITUMHUCS MOHSTHITHBIX OCHOB T€OMETPUH H
MMOCTPOCHUY TIETIOYKH JIOTHUSCKHUX YTBEPIKICHUH B XOJI¢ PEIICHUS TCOMETPHUYSCKUX 3a/1a4, YMECHUE
BBIIBUTATh M OMPOBEPTaTh TMIIOTE3bI HETTOCPEACTBEHHO MCTIONB3YIOTCS TIPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAYYHOTO IUKJIA, B YACTHOCTHU U3 Kypca (HH3HUKH.

YMeHue OpueHTUPOBAThCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTAX NEATEIHHOCTH
yenoBeka. OprUeHTaIs YeJI0BeKa BO BPEMEHHU U MMPOCTPAHCTBE — HEOOXOMMOE YCIOBUE €T0 COITUATEHOTO
ObITHS, (pOopMa OTpaXKEHHS OKPY’KAOIIET0 MUPA, YCIOBUE YCIEIIHOTO TTO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus neicTBUTENBHOCTH. OTIepUpPOBaHUE MPOCTPAHCTBEHHBIMU 00pa3aMu 00ObETUHSIET Pa3HbIC
BUJIbI YUEOHOU U TPYAOBOH IEATEIBHOCTH, SBIISIETCS OJHUM U3 IPO(ECCHOHATHFHO BaKHBIX Ka4eCTB,
MO3TOMY aKTyallbHa 3a7a4a (POPMHPOBAHHS Y O0YUYAONTUXCS TPOCTPAHCTBEHHOTO MBIITUICHUS KaK
Pa3HOBUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTA B MOJATOTOBKE K MPAKTHYECKON
JIESITCIILHOCTH 110 MHOTHM HAITPABJICHUSIM.

L{enb ocBOCHHS MPOTPaMMBI Y4eOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE OOYUYCHHS —
0011e00pa3oBaTeIbHOE U OOIIEKYITYPHOE Pa3BUTHE 00YUaIOIUXCS Yepe3 o0ecreueHrne BO3MOKHOCTH
MPUOOPETEHUS M UCIIOJIb30BAHUS CUCTEMATHUECKUX TeOMETPUIECKIX 3HAHUN U IeUCTBUH, cielu(PUIHBIX
TEOMETPHH, BO3MOKHOCTH YCIICIITHOTO TPOJIOJDKEHUST 00pa30BaHMsI 110 CIICIIHATBLHOCTSM, HE CBI3aHHBIM C
MIPUKJIATHBIM UCIIOJIE30BAHUEM T€OMETPHH.

[Tporpamma o reomeTpun Ha 6a30BOM YPOBHE TpeIHAa3HAYCHA ISl O0YJAIONINXCS CPEIHEH IIIKOJIbI, HE
WCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUN HA YPOBHE OCHOBHOTO 00I1IeT0 00pa3oBanus. Takum oOpazom,
oOyuJarommuecs: Ha 6a30BOM YPOBHE JJOJDKHBI OCBOUTH OOIIFE MAaTEMaTHIECKHE YMEHHSI, CB3aHHBIE CO
crenuQpuKoi reOMeTpUN U HEOOXOIMMBIE sl )KU3HU B COBPEMEHHOM o01ecTBe. KpoMe 3Toro, oHu UMEIoT
BO3MOKHOCTh U3YYHTh T€OMETPHIO 00Jiee TIIyOOKO, €ClTU B JAbHEHIIIEM BO3HUKHET HEOOXOIUMOCTh B
TeOMETPUYECKUX 3HAHUX B MTPO(HECCHOHATEHOM e TEIHOCTH.

JlocTrKeHue el OCBOCHHUS IPOTPaMMBI 00€CTICUNBACTCS PEIICHHEM COOTBETCTBYIONIHX 3a/1a4.
[TpuoputeTHBIME 3a1a4aMK OCBOEHHS Kypca «['eomeTpun» Ha 6a30BOM ypoBHE B 11 kaccax sIBISIOTCS:

. (hopMUpOBaHUE TIPEJICTABICHHS O TEOMETPUH KaK YaCTH MUPOBOM KYJIBTYPHI M OCO3HAHHE €&
B3aMIMOCBSI3H C OKPYXKAIOIIIM MHPOM;

. (dhopMUpOBaHUE TIPEICTABICHNS O MHOTOTPAHHUKAX M TeJaX BpallleHUs KaK O BAKHEHIITUX
MaTEeMaTHYECKUX MOJIEIISX, MO3BOJISIONINX OMHUCHIBATH  U3Y4YaTh PA3HBIC SIBICHUS OKPYKAIOIIETO MHUPA;

. (dhopMUpOBaHHE YMECHHS PACIIO3HABATh HA YEPTEKAX, MOJICIISIX M B pEATBHOM MHUPE
MHOTOTPaHHHUKH ¥ TeJa BPAICHHUS,



L4 OBJIaACHUC MCTOJaMU PCIICHUS 3a/la4 HAa ITOCTPOCHUA HA I/1306pa)KeHHHX MMPOCTPAHCTBCHHBIX
uryp;
L4 (bOpMI/IpOBaHI/Ie YMCHUA ONICPUPOBATH OCHOBHBIMU IOHATHUAMU O MHOTOTpAHHUKAX U TCJIaX
BpalcHusa U UX OCHOBHBIMU CBOﬁCTBaMH;

L4 OBJIAAICHUC AJITOPUTMAMU PCHICHUA OCHOBHBIX THUIIOB 3a1a4; (bOpMI/IpOBaHI/IG YMCHUA MPOBOAUTDH
HECJIIOKHBIC TOKA3aTCIIbHBIC PACCYXKIACHUA B XOJAC PCIICHUSA CTCPCOMCTPHUICCKHUX 3aJa4 1 3a71a4 C
MPAKTUYCCKUM COACPKAHNUCM;

o Pa3BUTHE MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00YyUarOImUXCsl, TO3HABATEILHON
AKTUBHOCTHU, UCCIIEAOBATEICKUX YMEHUM, KPUTUYHOCTH MBILIJICHUS;
o dhopmupoBanne PyHKIIMOHAIIBHON TPAaMOTHOCTH, PEJICBAHTHON T€OMETPUH: YMEHHUE

pacro3HaBaTh MPOSIBICHUS TEOMETPUUECKUX MOHATHIA, 00bEKTOB U 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CUTYaIUsIX U IPU U3YYEHUU JPYTUX YUEOHBIX MTPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIHPOBATh UX HA S3BIKE TEOMETPHH U CO3AaBaTh T€OMETPHUECKHUE MOJICTH,
MMPUMCHATH OCBOEHHEBIN FeOMeTpI/I‘IeCKI/II\/’I amnmnapar I peICHUA IMPAKTHKO-OPUCHTUPOBAHHBIX 3a/1a4,
WHTEPIIPETUPOBATH U OIICHUBATD MOJYYCHHBIC PE3YIIbTATHI.

OTan4UTEeNTbHON 0COOEHHOCTHIO MMPOTPAMMBI SIBJISIETCSI BKITFOYCHHE B KypPC CTEPEOMETPHUH B HaYaJie €ro
W3YYEHHUS 3a/1a4, pellaeMbIX Ha YPOBHE HHTYUTUBHOTO TIO3HAHMUS, U OTPEACIEHHBIM 00pa3oM
OopraHu30BaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYTUPYET MPOTEKAHHE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JaTbHEHIIEMy H3yUeHUIO
mpeaMeTa.

[Tpenmourenue oTAAETCA HATIIATHO-KOHCTPYKTUBHOMY METO/Iy OOyUYEHHUS, TO €CTh TEOPETUUECKHUE 3HAHUS
HMEIOT B CBOEI OCHOBE YYBCTBCHHOCTDH Hpe)IMeTHO-HpaKTI/ILIeCKOI\/’I JCATCIIBHOCTH. Pa3Butne
MIPOCTPAHCTBEHHBIX MPEJCTABICHUN y YUAIUXCSA B KypCce CTEPEOMETPHUH MTPOBOJUTCS 32 CUET PEIICHUS
3aJ]a4 Ha CO3/IaHKE MPOCTPAaHCTBEHHBIX 00pa30B U 3a/1a4 Ha ONIEPUPOBAHKE IPOCTPAHCTBEHHBIMU 00pazaMu.
Cosznanne ob6paza MPOBOAMUTCS C OTMIOPOM HAa HATJISTHOCTD, 4 ONIEPHPOBAHIE 00Pa30M — B YCIOBHUSAX
OTBJICHCHUSA OT HATJIAAHOCTHU, MBICJICHHOTO U3BMCHCHHA €T0 UCXOAHOI'0 COACPIKAHUSA.

OcHoBHBIE cofiepKaTeNbHble THHUH Kypca «['eomerpun» B 10—11 knaccax: «MHororpanHukm», «[Ipsimeie u
IUIOCKOCTH B MPOCTpaHCTBe», « Tena BpaieHus», « BeKTopsl 1 KOOpAMHATHI B IPOCTPAHCTBEY.
dopmupoBaHUE TOTUYECKUX YMEHHM pacTpeieNiieTcsl He TOIBKO M0 COJepKaTeIbHBIM JTHHUSM, HO U 110
rojaM oOy4YeHHUs Ha YPOBHE CPEHETO 001Iero 00pa3oBaHusI.

Conepxanue oO6pa3zoBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOSHUS paboueil mporpaMMBbl,
pacrnpenenéHHbBIM 0 To1aM 00yUYeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIaJICHNE
TeOMETPUYECKUMU TTOHATUSMHU U HABBIKAMH OCYIIECTBIUIOCH MOCIEIOBATENILHO U IMOCTYMATENBHO, C
CO6J'IIOI[€HI/IeM ImpuHIUIIa MPEECMCTBEHHOCTH, 4TOOBI HOBBIE 3HAHUS BKIFOYAINCE B 06H1y10 CUCTEMY
TeOMETPUYECKUX MPEACTABICHUI 00yUaIOINXCs, paCIIUpssa U yrayouss e€, o0pa3ys MpoyHbIe
MHOXCECTBCHHBIC CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenue reomerpun oTBoauTCA 2 Yaca B Heelto B 11 kmacce, Bcero 68 y4eOHBIX 4acoB.



COJAEP)KAHUME YYEBHOI'O KYPCA

11 KJIACC

Tesna Bpamenus

[Hunuaapuyaeckas TOBEPXHOCTh, 00pa3yIoye MUIHHAPUIECKON TOBEPXHOCTH, OCh IHJIMHIPHUICCKOMN
noBepxHocTH. L{nnuHap: ocHOBaHUs U OOKOBasi IOBEPXHOCTh, 00pa3yomas U 0Ch; IUIOIIAL OOKOBOH 1
MTOJIHOW ITOBEPXHOCTH.

Konnueckast moBEpXHOCTb, 00pa3yIoine KOHUYECKONH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOH
noBepxHocTH. KoHyC: OCHOBaHME M BepIinHa, 00pa3yromas 1 OCh; IO, OOKOBOM U MTOTHOU
MOBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3yIolye U BbICOTa; OCHOBAHUS M OOKOBasi HOBEPXHOCTb.

Cdepa u map: meHTp, paanyc, IMaMeTp; IO b MOBEPXHOCTH chephl. BzanmHoe pacnonoxenue chepsl 1
TUIOCKOCTH; KacaTeslbHas TIIOCKOCTb K chepe; riomaab chepsl.

N3o6paxenue Ten BpallleHHus Ha IUIOCKOCTH. Pa3BEpTka HMIMHIpa U KOHYcA.

KomOuHanmu Ten BpalieHuss 1 MHOTOTpaHHUKOB. MHOTOrpaHHHUK, ONMCaHHbIN 0KoJ0 cdepsl; chepa,
BIIMCaHHAA B MHOT'OT'PaHHHK, UJIW TCJIO BpalllCHUS.

[Tonsite 06 00BEMe. OcHOBHBIE CBOMCTBAa 00BEMOB Tel. Teopema 00 00bEME MPAMOYTOIEHOTO
napajuiesienunena u cieAcTsus u3 He€. O0bEM HMIMHIIpa, KoHyca. O0bEM IIapa U TIoIa s chepsbl.
[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXK/1Y IJIOLIAIIMHU IIOBEPXHOCTEH, 00bEMaMH 1OT00HBIX
Te.

Ceuenus nuaMHapa (MapauieIbHO U MEPIEHANKYISIPHO OCH), CEYEHHUS KOHYyca (TapajlieIbHOe OCHOBAHUIO U
MIPOXOJSIIEe Yepe3 BEpIINHY), CEUSHHUS 1Iapa.

BexkTopbl M KOOPANHATHI B IPOCTPAHCTBE

BGKTOp Ha IJIOCKOCTH U B IIPOCTPAHCTBC. Cio’xeH1Ee U BEIYUTAHHUE BCKTOPOB. YMHOXEHUE BCKTOpa Ha
qucio. Pa3nokeHne BekTopa 1o TpéM HeKOMILIaHapHBIM BekTopaMm. [IpaBuio napamuienenunena. Pemenne
3aaa4, CBA3aHHBIX C IPUMCHCHHUEM ITPABUJI )IeﬁCTBI/Iﬁ C BEKTOpaMHu. HpﬂMOYFOJ'II)HaSI CUCTEMA KOOpAWHAT B
npoctpancTBe. KoopanHatel BekTopa. [Ipocrelinme 3a1aun B KOOpAUHATaX. YTOI MEXKAY BEKTOPAMH.
CKaHHpHOC IMPOU3BCIACHUEC BEKTOPOB. Brrancnenue YTJI0B MEXKAY MPAMBIMHA U IIJIOCKOCTAMMU. KOOp}II/IHaTHO-
BEKTOPHBIN METOJ NIPU PELIEHUH FEOMETPUUECKUX 3a]a4.



INJIAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIbTATHI

JInmdHOCTHBIE pe3ynbTaThl OCBOCHHS MPOrpaMMbl yueOHOro npeamera «MaTemaTuka» XxapakTepu3yrTcCs:
I'paxxnanckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3ULIUK 00YYAOIIErocss Kak akTUBHOTO U OTBETCTBEHHOTO YJIeHA
POCCHIICKOT0 00IIeCTBa, MPEACTABICHUEM O MATEMaTHYECKUX OCHOBAaX (P)YHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SIBJICHHI, IPOLEAYP IPaskJaHCKOro 001IecTBa (BRIOOPHI, OMPOCH U MP.), YMEHHEM
B3aMMOJICHCTBOBATH C COLMATHHBIMUA MHCTUTYTAMH B COOTBETCTBUU C X (DYHKITUSIMHU U HA3HAUYCHUEM.
IIaTpuoTHyeckoe BoCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUHUCKOM Ipa1aHCKOW MACHTHYHOCTH, YBRKEHUS K MPOLUIOMY M HACTOSIIEMY
POCCHUICKOI MaTeMaTHUKH, IEHHOCTHBIM OTHOLIEHUEM K JIOCTH)KEHUSIM POCCUICKUX MaTEMaTHKOB U
POCCUICKON MaTeMaTUYECKOM MITKOJIBI, K HCIIOJIb30BAHUIO 3TUX IOCTHKEHUH B IPYTUX HayKaX,
TEXHOJIOTHX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

OCO3HAaHHEM JYXOBHBIX LIEGHHOCTEH POCCUICKOro Hapoaa; chOpMUPOBAHHOCTHIO HPABCTBEHHOTI'O CO3HAHMS,
ATHYECKOTO TIOBEJICHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JTIOCTIKEHUH HAYKU U JICITEIHbHOCTHIO
y4€HOT0; 0CO3HAHUEM JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOILIEHHUEM K MUPY, BKIIIOYas 3CTETUKY MaTEMaTHYECKIX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a7a4, peleHuH, pacCyKACHUIA, BOCIPHUMYUBOCTBIO K MATEMATUYECKUM aCTICKTaM Pa3IMIHBIX BHIOB
HCKYCCTBA.

du3znyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTHUYECKHE 3HAHUS B UHTEPECax 37J0POBOr0 U OE€30MacHOro
00pasa *KHU3HH, OTBETCTBEHHOT'O OTHOILEHHS K CBOEMY 370POBBIO (30pOBOE MUTAaHUE, COATAHCUPOBAHHBII
PEXKUM 3aHATUN U OTIbIXA, peryssipHas (u3nyecKas akTUBHOCTD); (PU3MUECKOro COBEpLUICHCTBOBAHUS, IIPU
3aHATHIX CIIOPTUBHO-03/I0POBUTEIBHON 1A TEITBHOCTBHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HAaHHEM LIEHHOCTH TPY0JIIO0MS; HHTEPECOM K Pa3IUYHBIM chepam
pohecCuOHaTBHOM NeSTeIbHOCTH, CBA3aHHBIM C MATEMAaTUKOMN U €€ MPIIOKEHUSIMU, YMEHHUEM COBEpIIaTh
OCO3HAHHBIN BBIOOP OyayIIel mpodeccuy U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;
TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTEMaTUYECKOMY 00pa30BaHUIO U caMO00pa30BaHUIO Ha MPOTSHKEHUU
BCEH )KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKUX 33/1a4 MATEeMaTUICCKOM
HAIPaBJIEHHOCTH.

IKOJI0rHYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO IKOJIOTUYECKOU KYJIbTYPhl, HOHUMAaHUEM BIHMSIHUS COLMATIbHO-3KOHOMHYECKHUX
MPOIIECCOB HA COCTOSIHUE MPUPOTHON M COIMATIBHOM CpeJibl, 0CO3HAHUEM TTI00aIbHOTO XapaKTepa
HKOJIOTMYECKUX MPOoOJIeM; OpHEeHTallMel Ha IPUMEHEHHEe MaTeMaTHUYEeCKUX 3HAaHUH JJIsl peleHus 3a7a4 B
00J1aCTH OKPYXKAOIIEH cpelibl, INIAHUPOBAHUS MTOCTYIIKOB M OIICHKH WX BO3MOKHBIX ITOCIIEACTBUH JUIs
OKpYKaroIlen cpeibl.

LleHHOCTH HAYYHOTO MO3HAHMA: _

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
0OIIECTBEHHOH MPaKTHKH, TOHUMAaHHEM MaTEeMaTHUECKOM HAyKH KaK c(hepbl UeIoBEUYeCKOH NesITeTbHOCTH,
ATANoB €€ pa3BUTHS U 3HAYUMOCTH JI Pa3BUTHUS [IUBUIIM3AIIMH; OBJIAICHUEM S3bIKOM MaTeMaTUKU U
MaTeMaTHYECKOW KyJIbTypOl Kak CPEeJCTBOM IMO3HAHHS MUPA; TOTOBHOCTHIO OCYIIECTBIIATH POCKTHYIO U
HCCJIEIOBATEILCKYIO ACSITETbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl yueOHOro npeamera «MaTemaTtukay
XapaKTepU3YyIOTCS OBJIQJICHUEM YHHUBEPCATLHBIMU HO3ZHAGAMENbHBIMU OCUCMBUAMU, YHUBEPCATILHBIMU
KOMMYHUKAMUBHBIMU OCiCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUSHbIMU 0eUCMBUIMU.

1) Vuueepcanvnvie nosnasamenshsie oelicmsus, obecneyusarom gopmuposanue 6a308blX KOCHUMUBHBIX
npoyeccos 0oyuaruuxcs (0coeHue Memooo8 NOIHAHUS OKPYHCAIOWe20 MUpa,; NpUMeHeHue J102U4ecKuXx,
UCCe008aAMENbCKUX Onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3zoBble Jlornueckue aeiicTBuA:



o BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IIPU3HAKU MaTeMaTHYECKUX O0BEKTOB, IOHATHH,
OTHOIICHUN MEXYy HOHATHAMU; (HOPMYyITUPOBATh ONPEAEICHUS OHATHIA; yCTaHABINBAThH CYIIECTBEHHBIH
IPU3HAK KiIacCU(UKALMU, OCHOBaHMS [UIs1 000O0IIEHUS U CPAaBHEHUs], KPUTEPHH ITPOBOIMMOIO aHAIN3a;

o BOCIIPHHUMATh, (HOPMYITUPOBATh U IPEOOPA30BBIBATH CYXACHUS: YTBEPAUTEIbHbIEC U
OTpHLIATENIbHbIE, €IUHUYHBIE, YACTHBIE U O0IUE; YCIOBHBIE,

o BBISIBJIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpEYNs B (haKTax, TaHHBIX,
HaOJIOICHUSAX U YTBEPKACHUSX; [IPeUlaratb KpUTEPUHU AJIS BBISBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
° JIEJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEyKTUBHBIX U MHYKTUBHBIX
YMO3aK/IH4YEeHNN, YMO3aKIIIOUEHUH 110 aHAJIOTHN;

o IIPOBOAMTH CAMOCTOSITENILHO J10Ka3aTEIbCTBA MATEMAaTUUECKUX YTBEPKACHUN (IPSIMBIE U OT

MIPOTUBHOTO), BEICTPANBATh apTYMEHTAIIUIO, IIPUBOIUTE IPUMEPHI 1 KOHTPIPUMEPHI; 000CHOBBIBATH
CO6CTBCHHBIC Cy)KI[CHI/ISI U BBIBOJHBI,

. BBIOMPATH CIIOCO0 perieHus1 yaeOHOo# 3aa4u (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BEIOMpaTh HAMOOJIEE TIOXOISIINN C YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3zoBrble ucciaenoBareLCKue NeliCTBHA:

. MCIIOJIb30BaTh BOTPOCHI KaK HCCIIEIOBATEIbCKII HHCTPYMEHT TIO3HAHUS, POPMYITUPOBATH
BOIPOCHI, GPUKCUPYIOIIKE TPOTUBOPEUYHE, MPOOJIEMY, YCTaHABIMBAThH UCKOMOE U JTaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apT'YMEHTUPOBATEH CBOIO ITO3UIIUI0, MHEHHUE,

. MIPOBOJIUTH CAMOCTOSITEIIPHO CITITAHUPOBAHHBIA SKCIICPUMEHT, UCCIICIOBAaHUE TI0 YCTAHOBJICHHUIO
O0COOCHHOCTEH MaTeMaTH4eCcKoro 00bEKTa, SIBJICHHSI, IPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00beKTaMu, SBJICHUSMH, ITPOIIECCAMM;

. CaMOCTOSITENTLHO (POPMYITHPOBATH OOOOIIICHHS U BBEIBOJIBI 110 Pe3yIbTaTaM MPOBEIEHHOTO
HaAOJIOZICHUS, MCCIICIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTD MOJYYEHHBIX PE3YJIHTAaTOB, BHIBOJIOB U
0000111eHMIT;

. MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH MIPEATIOI0KEHUS O €ro
paSBI/ITI/II/I B HOBBIX yCJIOBI/ISIX.

PabGora ¢ undopmanmeii:

. BBISBJIATh ACPUIMTHI WH(GOPMALIMK, JAHHBIX, HEOOXOAMMBIX /I OTBETAa HA BONPOC U JUIS
peIICHHS 33]1a4u;

. BEIOMpaTh ~ MHPOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIOB,  aHAJIM3UPOBATH,
CHUCTEMAaTH3HPOBATh U HHTEPIIPETUPOBATh HH(POPMAIIHIO PA3IMIHBIX BUAOB U (POPM IpeCTaBICHUS;

. CTPYKTYpUpPOBaTh HH(DOpPMAIHIO, TPEACTABIATh €€ B Pa3IMYHBIX (HOpMax, WLTIOCTPUPOBATH
rpadudecku;

. OIICHMBATh HAAEKHOCTD MH()OPMAIIUU TI0 CAMOCTOSITEIEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanrvhvle KOMMYHUKAmMUGHblE Oelicmeus, 00ecneyusaom coopMupoO8aHHOCMb COYUATbHBIX
HABbIKOG 00YYAIOUJUXCAL.

Oo0menue:

L4 BOCIIpPUHHUMATh U q)OpMyJII/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBHUAMU U LCIIAMU O6H_[€HI/ISI;
SICHO, TOYHO, TPaMOTHO BBIPKATh CBOIO TOYKY 3pEHHUS B YCTHBIX M IHUCHMECHHBIX TEKCTaxX, [aBaTh
MOACHCHUA 110 X004y PCUICHHUA 3aa4u, KOMMCHTUPOBATH HOJIy‘-IeHHBIﬁ PE3YJbTAaT,

. B Xojie OOCYXKICHHS 3aJaBaTh BOIPOCHI IO CYMIECTBY OOCYXIAe€MOH TEMBbI, IMPOOJIEMBI,
peIHaeMOﬁ 3aa4M, BbBICKA3bIBaTb WMACHU, HALICJICHHBIC Ha IMOUCK PCHICHUA, COIOCTABJIATH CBOU CYXKJICHUSA C
CYXKJICHUSIMH JIPYTHX YYaCTHHKOB JUaiora, OOHAPY)KUBaTh Pa3lIMuMe M CXOJCTBO TO3HUIUI; B KOPPEKTHOU
dbopme hopMyIIUPOBATH PA3HOTIACHS, CBOU BO3PAKCHHUS;

. NPEJCTaBIATh PE3yJbTaThl PEIICHHWS 3aJla4d, OJKCICPHUMEHTAa, HCCIEIOBaHUs, IPOCKTa;
CaMOCTOSITENIFHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4Y€TOM 3ajad Mpe3eHTAluH M O0COOEHHOCTEH
ayJUTOPUH.

CoTpyaHnuecTBo:

. MOHMMAaTh W HCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHONM W HWHIUBUAYAIBLHOW pabOTHl TpHU
peICHUN y‘Ie6HBIX 3aaa4; MIpHUHHUMATh LOCJIb COBMECTHOH ACATCIIbHOCTH, IUIAHUPOBATH OPraHU3aluio
COBMECTHOH paboThI, paclpenessaTh BUABI pabOT, JOroBapuBaThCsS, OOCYKAATh MPOIECC W Pe3yJIbTar
paboThI; 06001aTh MHEHHS HECKOJIBKUX JIFO/ICH;



o y4acTBOBaTh B TPYyHIOBBIX ¢Gopmax padboTel (0OCYyXKIAeHUs, OOMEH MHEHHH, «MO3TOBbBIC
IITYPMBD) U WHBIC); BBITIOIHATH CBOKO YaCTh PA0OTHI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMHU WICHAMHU
KOMaH/Ibl; OICHMBATh KAayeCTBO CBOETO BKJAJa B OOLIUI MPOAYKT MO KpUTEPHSIM, CHOPMYIUPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecynamuensvie oeiicmeus, obecneuusaiom Gopmuposanue cmbiCl08blX YCMAHOBOK U
HCUBHEHHBIX HABLIKOB TUYHOCTIU.

Camoopranu3amnus:

o COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 33]]a41, BEIOUPATh CIIOCO0 PEIICHHS ¢ YIETOM
MUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapPHAHTHI
pelnieHnii ¢ y4éToM HOBOM HH(OpPMAIIHH.

CaMOKOHTPOJIb:

. BJIQJICTh HABBIKAMHU TIO3HABATEIHHOW PE(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUU W
MBICITUTENIbHBIX MPOIECCOB, UX PE3yJIbTAaTOB; BIAJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca
U pe3yjbTaTa peleHUs] MaTEMAaTHYECKOM 3a/1auH;

o NpeIBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIPH pEIIEHUU 3a/ladd, BHOCHTH
KOPPEKTUBHI B JICATSIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, IAHHBIX, HAMIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEMH;

o OLICHUBATh COOTBETCTBHE pe3yjbTaTa LIEIU U YCIOBUSAM, OOBSICHATh MIPUUYUHBI JTOCTUKEHUS WIH
HEJOCTH)KEHHUS PE3yJIbTATOB JIEATEIbHOCTH, HAXOIUTh OLIHOKY, 1aBaTh OLEHKY PUOOPETEHHOMY OIBITY.
MNPEJIMETHBIE PE3YJIbTATHBI

11 KJIACC

OnepupoBaTh NOHATHAMU: LUIUHAPUYECKasi TOBEPXHOCTh, 00pa3yIoie IUINHAPUIECKON TOBEPXHOCTH;
[WIMHJP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolrue KOHNUECKOH TOBEPXHOCTH, KOHYC; cheprudeckas
MOBEPXHOCTb.

PacrnioznaBaTh Tena BpameHus (IIMIHHID, KOHYC, chepa u map).

OOBACHATH CIIOCOOBI TTOJTYYCHHS TEJ BPAIIEHUS.

KnaccuduimpoBaTs B3auMHOE pacrioioKeHUe cepbl U MIOCKOCTH.

OnepupoBaTh NOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CErMEHTA; IIAPOBOM CIIOH,
OCHOBaHHE IIAPOBOTO CJI0S, BHICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncnsats 00bEMBI U IITOMIAAN IOBEPXHOCTEN TN BPAIICHUS, TEOMETPUUYECKUX TEJ C IPUMEHEHUEM
bopmy.

OnepupoBaTh MOHATHAMHI: MHOTOIPaHHUK, BIIMCAHHBIN B chepy U ONMHCaHHBIN 0K0JIO cepsbl; chepa,
BIIMCAHHAs B MHOTOTPAHHUK WITU TEJIO BPAIICHHUS.

BbrancnsTh COOTHOIIEHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEHN 1 00bEMaMu OTOOHBIX Tell.

N300paxath u3ydaembie (GUTYPBI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.
BrITIOTHSTE (BBIHOCHBIE) INTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY,
CHHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekath, MHTEPIPETUPOBATH U MIPEOOPA30BHIBATH HHPOPMAIIHIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
durypax, mpeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BBIOTHATE NEHUCTBUS CIIOKEHHSI BEKTOPOB, BRIYUTAHUSI BEKTOPOB U YMHOXKECHHSI BEKTOpa HA YHUCIIO,
00BACHATH, KAKKMHU CBOMCTBAMH OHHU 00JIaaroT.

[TpuMeHSTh MPaBWIIO MapalieenuIe/a.

OnepupoBaTh MOHATHAMHU: I€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEKIY BEKTOPAMH, CKAJISIPHOE MPOU3BEICHIE BEKTOPOB,
KOJUTMHEApHbIE U KOMIUTaHAPHBIE BEKTOPBI.

Haxoauth cymMmMy BEKTOPOB U MIPOU3BEICHNE BEKTOPA HA YKCIIO, YTOJ MEXy BEKTOPaAMH, CKAIIIPHOE
MIPOU3BE/IEHUE, PACKIIAAbIBATh BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3aaBath IIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOI CHCTeMe KOOPMHAT.

[TpumensaTs reoMeTpuueckue (HakThl AJs peHIeHHs] CTEPEOMETPUUYECKUX 3aa4, MPEAnoaralonmx
HECKOJIBKO IIaroB PEIICHHUs, €CITH YCIOBUS IPUMEHEHUS 3a]aHbl B IBHOU opMe.

Pemats npocreiiniye reoMeTpruueckre 3a1aui Ha MIPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METO/IA.



Pemats 3aaun Ha JOKa3aTEIbCTBO MATEMATUYECKUX OTHOLICHUH U HAX0XKICHUE T€OMETPUYECKUX BEJIUYHUH
1o o0pa3iaM WK alropuTMam, PUMEHSS U3BECTHBIE METOABI PH PEIICHUH CTaHIAPTHBIX
MaTEeMaTHYECKUX 3a/1a4.

IIpuMeHsATh poCTeNIINe POrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU
pEILIEHUN CTEPEOMETPUUECKHX 3a]au.

IIpuBOAUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HU, PACIIO3HABATH IPOSBICHUE
3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIpuMeHSTh MOy4YEHHBIE 3HAHUS HA NIPAKTUKE: aHAIIM3UPOBATh PEAJIbHBIC CUTYALMU U IPUMEHATh
U3yUYEHHbIE MTOHSTHUS B IPOLIECCE MOMCKA PELICHUsI MAaTEMAaTU4ECKU C(OPMYIMPOBAHHON IPOOIIEMBI,
MOJICJINPOBATh PEAIbHBIC CUTYALMH Ha SI3bIKE TEOMETPUH, UCCIIEN0BATH IIOCTPOCHHBIE MOJCIIN C
UCIIOJIb30BAaHUEM F€OMETPUUECKUX MTOHATUI U TEOpeM, ammnapara ajlre0pbl; peiaTh NpaKTUYECKUe 3a/1auH,
CBSI3aHHBIC C HAXO0XKICHUEM I'€OMETPUYECKUX BEJIIMUYHUH.






TEMATHUYECKOE IINTAHUPOBAHUE
11 KITACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM uugpoBbIe
Ne i/t P KoHTposbHBI IIpakTHYeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypcebl
Tena BpaieHus 12
2 O0BbEMBI TEN 5 1
BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1
4 [ToBTOpenwue, 0600IIEHNE, 7 |
CUCTeMaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




YYEBHO-METOJNYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

I'eomerpus, 10-11: Yueb. ans obmeoOpaszosart. yupexaenuit/ JI.C.Aranacsn, B.®.byty3os, C.b.Kagomiies
u ap. — M.: [Ipocsemenue, 2011.

METOAUYECKHUE MATEPHUAJIBI AJI5S1 YYUTEJIA

1. IlpumepHbIe TporpaMMbl Ha 0OcHOBE DeiepaibHOT0 KOMIIOHEHTA rOCYJapCTBEHHOTO CTaHAapTa
OCHOBHOTO M cpeaHero (IOJIHOTO) 0011ero o0pa3oBaHusi / MUHUCTEPCTBO 00pa3oBaHus U Hayku Poccuiickoit
®enepanuun.- Mocksa, 20051.-44c¢.

2. bobkosa JI.I'. Kak coctaBuTh pabouyto mporpammy mno y4eOHON AUCIUIUIMHE: MeToauveckue
pexoMenaaun.-2-e unanue ,qaoi. /MIIKullPO Kypranckoit nobnactu.-Kypran , 2005,-42c.

3. bo6kosa JI.I'.,Kypanosa H./I., Bracosa C.II., [IpoextupoBanue pabodeit mporpaMmsl 10 MaTeMaTHKE /
UITKulTPOT Kypranckoii oonactu.- Kypran, 2006r.-34cllU®POBBIE OBPA30OBATEJIbBHBIE
PECYPCBI U PECYPCBI CETU UHTEPHET

1. UndopmanimoHHO-IOUCKOBAs cucTeMa camooOpa3oBanusi- Pexxum goctyna http://uztest.ru
2. UadopmanmoHHO-TIONCKOBAs cucTteMa 3aaaun — Pexxum nocryna —http://zadachi.mccme.ru

3. Maremaruka 11 IOCTyNaroImuX B By3bl. — Pexkum goctyna http:// www/matematika.agava.ru
4. "CeTh TBOpUYECKHX yuHTeNeH" Www.it-n.ru.
5. lHTepakTuBHOE 00yUeHHe Ha YPOKax MaTeMaTUKHU [ DJIeKTpOHHBIH pecypc].
http://pedsovet.org/component/option.






