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IHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydae6HOTrO Kypca «I'eomerpusi» 6a30BOTO ypOBHS AJIsi 00YyUYaIOIIMXCS
10 —11 kmaccoB pa3paborana Ha ocHOoBe DeneparbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIIHLHOTO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPATUIMHA POCCHICKOTO OOpa30BaHMSL
Peanmaum{ mporpaMmabI oOecrieunBaeT OBJIaJICHUC KIITOYEBBIMHU KOMIICTCHIIUSAMMU,
COCTaBAIOIIMMHA OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIO0CTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBHOI'O PA3BUTHA JINMYHOCTHU o6yqa101u1/1xcsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yclIOBNIeHa TPAKTUYECKOM 3HAYMMOCTBIO METANPEIMETHBIX M MPEIMETHBIX pe3yIbTaToOB
o0y4eHHs TEOMETPUH B HANPABICHUU JMYHOCTHOTO Pa3BUTHs OOydaromuxcs, GOpMHUPOBAHUS
(GYHKIIMOHATFHOH MaTeMaTHYECKOW TPAMOTHOCTH, W3YYCHHS IPYTUX YUeOHBIX JAMCIUTUINH.
PazButne y oOydaromiuxcsi NMPaBWIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHUU
TE€OMETPUYECKUX aOCTPaKIMif, COOTHOIICHHN PEaThbHOTO U HICATBHOTO, XapaKTepe OTPaKEHHSI
MaTeMaTHYECKON HAYKOM SIBJICHHU M MPOILIECCOB PEATIBHOIO MHPA, MECTE TEOMETPUU B CUCTEME
HAyK M POJIM MaTEeMaTWYeCKOTO MOJICNIMPOBAHMsI B HAyYHOM I[IO3HAHWW W B TIPAKTHKE
crocoOCTBYeT (OPMHPOBAHWIO HAYYHOTO MHPOBO33PECHUS YYAIIUXCS, a TaKKe KadecTB
MBIIIUICHUS, HEOOXOAUMBIX JUTS afalTallid B COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUEHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HANpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MebIIUICHHE, (HOpPMUpYEMOe TPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSTHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIECTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUs
TCOMETPUYECKUX 3a/la4y, YMEHHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO
UCTIOJB3YIOTCS MPH PEHICHWW 3aJlad e€CTECTBCHHO-HAYyYHOTO IWKJIA, B YaCTHOCTH M3 Kypca
(bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsiX AEATENBHOCTH 4YejoBeka. OpueHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOO0XO/IMMOE YCIIOBHUE €ro COIMAIBLHOrO OBbITHS, (opMa OTpaKEHHsI OKpPYXKAIOIIEro MHpa,
yCIOBHE YCICHIHOTO TO3HAHWUS M  aAKTHBHOTO  MPEeoOpa3oBaHHs  JCHCTBUTEIBHOCTH.
OmnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
NESTENbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHATLHO BAXKHBIX KAyeCTB, MOITOMY aKTyalbHa
3agaua (OPMHUPOBAHUS y OOYUArOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOr0 MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B IMOJrOTOBKE K MPAKTUYECKOH
JESTETBHOCTH TI0 MHOTHM HATPaBJICHUSIM.

Ienb ocBOEHUS porpaMMBbl yueOHOTO Kypca «['eomeTpus» Ha 6a30BOM YpOBHE 00y4eHUS
— oOmieoOpa3oBarenbHOEe U OOIIEKYIbTYPHOE DPa3BUTHE OOyYaromMXcs udepe3 obecredeHue
BO3MO’KHOCTH NPHOOPETEHUsI M UCHOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPUYECKUX 3HAHUH U
JeWCTBUH, CIenU(pUUHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEIIHOTO MPOJIOJKEHUSI 00pa30BaHUs IO
CIIEIINATIBHOCTSIM, HE CBS3aHHBIM C TIPUKJIJHBIM HCIOJIb30BaHHEM I€OMETPHU.

[Iporpamma 1o reomeTpuM Ha 0a30BOM YpOBHE NpeIHA3HAYeHA JUIl OOYYarOIIMXCS
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypPOBHE JIOJKHBI OCBOUTH
oOIIue MaTeMaTu4ecKue yMEHUsI, CBS3aHHbBIC CO CIEU(PUKON T€OMETPUHA U HEOOXOIUMBIC IS
KU3HU B COBPEMEHHOM o01miecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
0onee rryOOKO, €CITM B JAJIILHEUIIIEM BO3HHKHET HEOOXOIUMOCTh B TEOMETPUUECKUX 3HAHUSX B
npohecCHOHATBHON IS TEILHOCTH.

JlocTiKkeHHe 11eTTM OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSL PEIIEHUEM COOTBETCTBYIOIINX
3ajna4. [IpuopureTHsiMU 3a1a4uaMu 0cBoeHUS Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOH KYIbTYpPHI H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHHS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M M3ydaTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIET0 MUPA;

e (¢dopMHUpOBaHME YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAICHUS;

® OBJAJICHHE METOJAMM pelIeHHs 3a7ad Ha [OCTPOEHUS Ha H300paMKeHUsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuEe YMEHHS ONEPUPOBATH OCHOBHBIMH TIOHATHSMH O MHOTOTPAaHHUKAX H
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHUE AJTOPUTMAaMH DPEIICHHUS OCHOBHBIX THIOB 3a1a4; (OpMHUpOBAHWE YMEHHS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTeIbHBIE PACCYKICHHMsI B  XOJ€  pelIeHUs
CTepEOMETPUUYECKUX 33/1a4 U 3a/1a4 C MPAKTUUYECKUM COJIeP KaHUEM;

® pa3BUTHE MHTEJUIEKTYalbHBIX UM  TBOPYECKMX CIOCOOHOCTEH  oOyuarommxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIIICHUS;

e (opmupoBaHue (PyHKIMOHATBLHON TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yMEHHUE
pacrno3HaBaTh MPOSBICHUS F€OMETPHUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (QOpMYyIHpOBaTh HX Ha S3bIKE
FeOMETPHUH U  CO3[aBaTh TIEOMETPUYECKHE MOJIENH, TMPUMEHSATh OCBOCHHBIN
reOMETPUYECKUN ammapar [uis pelieHds MPAaKTHUKO-OPHUEHTUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH IMOTYYCHHBIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEpEOMETPUU
B Hayale ero u3y4yeHHUs 3aady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUSA, U
omnpenenéHHbIM 00pa30oM OpraHu30BaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYIHPYET MPOTEKaHHE HUHTYUTHUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHUIIIEMY U3YyUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAIVISIIHO-KOHCTPYKTUBHOMY METONy OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TPAKTHYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHUM Yy ydalluxcs B Kypce
CTepEOMETPHUU MPOBOTUTCS 3a CUET pelleHus 3a7a4d Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OIMEpPUPOBaHHE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJSAHOCTH, & ONIEPUPOBAHKE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHSI €T0 UCXOJHOTO COJIEpP KaHMsI.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukmny», «lIpsMbie 1 MIOCKOCTH B MPOCTpaHCTBe», «Tena Bpamenus», «Bekropsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpPMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeeisieTcsi He TOJIbKO



M0 COJEpKATeNbHBIM JIMHUSAM, HO U MO TrojJaM OOYy4YeHHS Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHUsl.

Conepxanue 00pa30BaHHs, COOTBETCTBYIOIIEE NPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMbl, pacipeAeaAEHHBIM 0 rojaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pazom,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHU HOHATUAMHA u HaBBbIKaMH OCYHICCTBJIAIOCH
MOCJIEOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPESMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OOIIYI0O CUCTEMY T€OMETPUUYECKUX MPEACTABICHUIN 00ydarommuxcs,
paciupss u yrayOnss e€, 00pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun oTBOaUTCS 2 yaca B Hezenmto B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCETo 3a JiBa rojia ooydenus - 102 yueOHbIX yaca.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anMHO€ pacrionokeHue NnpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJLICIbHbIE U
CKpeumuBampomuecss npsamsle. IlapamnenbHOCTh NPsSMBIX M IJIOCKOCTEHM B MPOCTPAHCTBE:
NapaJuleIbHbIE IIPSAMBIE B IMPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTH
NpsIMOM M IUIOCKOCTH. YTJIBI C COHANPABJICHHBIMH CTOPOHAMM; YroJl MEXAY MpPSIMBIMU B
npoctpanctBe.  [lapaimenbHOCTh  TJIOCKOCTEW: — MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX ockocTell. [Ipocreiinne npocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdP,
KyO, MapaJijiesienumnen; NoCTPOeHUE CEUYEHUH.

[lepneHUKYISIpHOCTE  NPSAMOM M IJIOCKOCTH:  NEPIEHAMKYISIPHBIE IIPSMBIE B
MIPOCTPAHCTBE, IMpPsMbIE MApauIeIbHblE M TEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPHNEHIUKYISIPHOCTH NPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHAUKYIAPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXJy IMPsAMON M INIOCKOCTBIO; JABYTPaHHBIN yro,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHavkyissp M HakJIOHHBIE: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PACCTOSIHWE OT NPSIMOM A0 IUIOCKOCTH, NpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[IepneHUKyISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIIEH IUKYIIPHOCTH JIBYX IUIOCKOCTEN. Teopema
O TPEX MEPINEHIUKYIISIPaXx.

MHoOrorpaHHMKH

IloHsAiTHE MHOTOrpaHHUKA, OCHOBHBIE OJIEMEHTBI MHOTOIPDAHHUKA, BBINYKIBIE U
HEBBIIIYKJIBIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3Ma: n-yronbHas nmpusma; rpaHu
Y OCHOBAHMsI MPU3MBI; IPsIMasi U HAKJIOHHAs IPU3MbI; OOKOBAs M MOJIHAsl MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsIMOYTOJIbBHBIN Mapajulesienunes; U ero csoiicrea. Ilupamupa: n-yronbHas
UpaMusia, TpaHU U OCHOBaHME NUpPaMUbl; OOKOBas W IMOJHAA IOBEPXHOCTb IHPAMM]IBL;
IIpaBWJIbHAsE W YyCEU€HHas MNHUpamMuia. OJIEMEHTbl NpU3Mbl M nuUpaMuisl. [IpaBuibHbIE
MHOTOTPAaHHUKU: IIOHATHE MPAaBUIBHOIO MHOIOIDAHHUKA; MPABUJIbHAS IIPA3Ma U IIPABHIIbHAS
NUpaMu/a; MpaBUWIbHAs TPEYroJibHas MUpaMuUAa M IMpaBUIbHBIN TeTpasap; KyO. IlpencraBnenue
O IMpaBWIBHBIX MHOTOIPaHHMKAaX: OKTa’ap, HOoJeKa’ap M ukocadap. CedeHus Npu3Mbl U
NUpaMHIBbIL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH.
DNEeMEHTBl CUMMETPUH B IUpaMUax, MapajuleenuIesax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Beluncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yrisl. [lnomans 6oxoBoi
IIOBEPXHOCTH M TIOJHOW IOBEPXHOCTU NPAMOM IpPU3MBI, IUIOLIAAb OCHOBAaHMUH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M MOBEPXHOCTH
MPaBUIBHON NMHUpaMH[bI, TeOpeMa O IJIOMAaM yced€HHOM mupamuibl. [loHsTHe 006 00BEMe.
O0BEM nupaMubl, MPU3MBI.

[lonoOuele Tena B mpocTpaHcTBe. COOTHOLICHHS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMHU MOJOOHBIX TEII.

11 KJIACC

Tesa Bpamenus



Hunuugpudeckass MOBEPXHOCTh, OO0pa3yloIIMe MMIWIMHAPUYECKONM TMOBEPXHOCTH, OCh
HWIMHAPUYECKON moBepXHOCTH. [{umuHap: ocHOBaHMs U OOKOBas MOBEPXHOCTh, 0Opasyromas u
OCh; IUIOMIAh OOKOBOW U TIOJTHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW IMOBEPXHOCTH, OCh U BEpIIUHA
KOHHMYECKOM MoBepxHOocTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromias U OCh; IUJIONIAb
OOKOBOH W TIOJHOW MOBEPXHOCTH. YCCUEHHBIM KOHYC: 0Opa3yloIlne W BBHICOTA, OCHOBAHHS H
OOKOBasi IIOBEPXHOCTb.

Cdhepa m mmap: meHTp, paguyc, TUAMETp; TUIOMIAIb TOBEPXHOCTH cdepbl. B3aumHoe
pacrmoJioskeHue cepbl U MII0CKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; Tuionanb chepsl.

N3o0pakeHune Ten BpaleHus Ha II0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KomOunamuu Ttenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsr; cepa, BnucaHHas B MHOTOTPAHHUK, WU TEJIO BpPAIICHUSI.

[Tonsatue 06 o60béMe. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 00bEMeE
MPSIMOYTOJILHOTO Tapajuiesenumnenaa u cineAactBus u3 He€. O0béM 1muiuHApa, KoHyca. O0bEM
mapa ¥ rioimap chepsl.

[Tomo6ubie Tema B mpocTpancTBe. COOTHOMICHHS MEXKTY IUIOMIAISIMHU IMOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenns mwmHApa (MapauieIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUsS KOHyca
(mapasnienbHOEe OCHOBAHHUIO M MPOXOJISIIEE Yepe3 BEPIINHY), CEUCHUS I1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mi0cKOCTH U B TpocTpaHCcTBE. CII0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHaT B mpoctpaHcTBe. Koopawnatel Bektopa. Ilpocrteitmme
3aJaud B KOOpAMHATax. Yroil Mexzay BekTopamu. CkalspHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYarOIIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOrO OOIIECTBa, MPEICTABICHUEM O MATEeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IpayKJAHCKOW MACHTUYHOCTH, YBAXKEHHS K MPOIIJIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JTOCTIDKCHHM B APYTUX HayKaX, TEXHOJIOTHAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTIDKCHHN HAyKW W JIEATEIbHOCTHIO YUEHOTO; OCO3HAHHEM JIMYHOTO BKJIAJa B TMOCTPOCHHE
YCTOMYHMBOTO OYAYIIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHUH, pPaCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTEeMAaTHYECKUM acCleKTaM pa3JIMYHbIX BUIOB HUCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpPMUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYeCKUe 3HaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a »KU3HU, OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3J0POBbBIO
(3mopoBoe muTaHHe, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHAbIXA, peryisipHas Quandeckas
aKTUBHOCTb); (PU3MUECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
NEeATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITeNbHOCTH, CBSA3aHHBIM C MAaTeMAaTUKON M €€ MPHIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiei mpodeccuu u peaan3oBbIBaTb COOCTBEHHBIE
KU3HEHHBIC IUIAHBbl, TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa TPOTSHKEHWH BCEW JKW3HU; TOTOBHOCThIO K AKTHBHOMY YYacTHIO B
pEeLIeHNN TPAKTUYECKUX 3a]]a4 MaTEMaTHYECKON HAaIIPaBIEHHOCTH.

JK0JI0rHYecKOe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COLUATIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rII00aNPHOTO  XapakTepa  JKOJIOTHMYECKUX MpoOieM; OpUeHTalued Ha  MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3a1ad B 00JacTH OKPYXKAIOIIeH cpelbl, MIaHUpOBaAHUS
MOCTYINKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN JUIsl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO NMO3HAHUA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOU JIEATENIbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYUMOCTH IS Pa3BUTHUS LMBUIM3ALUY;
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTEMaTHUYECKOM KylIbTYpOW KaK CpPEJICTBOM IIO3HAHUs
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO U  HCCIEAOBATEIBCKYIO JIEATEIBbHOCTh
UHJUBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbI€ pe3yinbTaThl OCBOCHHS IIPOTpaMMbl yueOHOTO npeameTa «MaremaTrka
XapaKTEPU3YIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMH  HO3ZHABAMETbHLIMU  OeliCMBUSIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAMUEHbIMU
oelicmeusmu.

1) Ynusepcanvnvie nosnasamenvusie oeticmeus, obecneuusaiom gopmuposarue 6a3o8vix
KOCHUMUBHBIX NPOYEcco8 00yuarowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeicTBus:

® BBISBIATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPH3HAKK MATEMAaTHYECKHUX OOBEKTOB,
MOHATHH, OTHONICHUH MEXIy MOHITHIMH, (DOPMYIHPOBATH OMPEICICHUS TOHSITHH;
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIAaCCHU(PUKAIIMKI, OCHOBAHUS 7151 0000IEeHUS
Y CPaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

® BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIC U
OTpuLaTeNIbHbIE, €MHUYHBIE, YACTHbIE U OOLINE; YCIOBHBIE,

® BBIABJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU JUIsl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleN1aTh BBIBOJIBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JIEIYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYeHUH, yMO3aKIIIOUEHHH 110 aHAJIOTUU;

® [POBOJUTH CAMOCTOSITENILHO JOKAa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TNPOTHBHOIO), BBICTpauBaTh AapryMEHTAIMIO, NPUBOJUTH IMPUMEPHl U
KOHTPIPUMEPDI; 000CHOBBIBATH COOCTBEHHBIE CYKACHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIIUNA ¢ YIETOM CaMOCTOSITENIEHO BBIJICIEHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUA:

® CIOJNB30BaTh  BOMPOCHI  KAaK  MCCIEAOBATENbCKHI  MHCTPYMEHT  IO3HAHMUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATh THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHHE;

® TMPOBOJUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCIEIOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBeKTa, sBIEHHS, Ipollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, IPOIIECCAMU;

® caMOCTOATENbHO (OpPMyTUpOBaTh OOOOIIEHHMS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BHIBOJOB U 0000IIEHU;



IMPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora ¢ undopmanueii:

BBISBJIATH JeUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
IUTSL pELICHUs 3a/1a4H;

BBIOMpaTh MH(POpPMAIUMI0 H3 HWCTOYHMKOB pAa3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS;

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH IPahuvIecKu;

OIICHUBATh HAIEKHOCTh HMH(POPMAIUK IO CaMOCTOSITETIBHO CHOPMYTHPOBAHHBIM
KPUTEPHSIM.

2) Vhusepcanvhvle KOMMYHUKAMUGHblE Oelicmsus, 0becnedusaom coopmuposaHHocms
COYUANBLHBIX HABLIKOS 00YUAIOUWUXCAL.
Oo0menue:

BOCIIPUHUMATh ¥ (DOPMYJIHPOBATH CYKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU M LEISIMHU
OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHsS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS TI0 X0y PEIICHUs 3aJadi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYKIEHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, TPOOIIEMBI,
pelmiaeMoi  3aaud, BbICKA3bIBaTh WUJEH, HAIEJICHHbIE Ha TOWUCK pEIICHHUS;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTUX YYaCTHMKOB JMAjora,
0OHapY)KHMBaTh Pa3InuMe U CXOJCTBO MO3UIINI; B KOPPEKTHOH Popme popmymupoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3yNIbTaThl PElIeHHs] 3aau, SIKCIEPUMEHTa, UCCIeA0BaHUs, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad Mpe3eHTalud U
0COOCHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
IpH pPEUICHWH YYeOHBIX 3a/a4, NPHHUMATh I1eJIb COBMECTHOH JESTEIhHOCTH,
IUTAHUPOBATh OPraHHW3AIMI0O COBMECTHOM pPa0OTHI, pachpeaessTh BHIBI PadoT,
JIOTOBApHUBAThCSA, OOCYXKIATh MPOLECC M pe3yabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYNNOBBIX (hopMax paboThl (0OCykaeHHsI, 0OMEH MHEHU, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATE CBOKO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIA/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvnvie pecynamugnsle oeticmsus, obecneyusarom Gopmuposanue cmolClo8blx

YCMAaHOBOK U HCUSHEHHbLIX HABLIKOG TUYHOCMU.
Camoopranmn3anus:

COCTaBJIATH IUIaH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAaIINH.

CaMOKOHTPOJIB:



e BJAJCTh HABHIKAMHM II03HABATENBbHOW pe(IeKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCWCTBUH M MBICIUTENBHBIX TIPOLECCOB, HMX pe3yibTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yjbTaTa pPELICHUS MaTeMaTU4eCKOU
3a/1a4y;

® IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/]a4l, BHOCUTh
KOPPEKTUBBI B JAEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHMBaTh COOTBETCTBUE pe3yslbTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3yIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh MOHATUSAMU: TOYKA, TPSIMasi, TUIOCKOCTh.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICJCTBHS U3 HUX MPU PEIICHUHA TeOMETPUUICCKUX
3ajad.

OnepupoBaTh TOHATHSIMH: TAPAICIBHOCTE W MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunuposaTh B3aMMHOE PacIONIOKEHHUE TPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OmnepupoBaTh TMOHATHSAMHU: JBYIPAaHHBIA yroj, TpaHW JBYTPAHHOTO yriia, pedpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TPaJaycHas Mepa JABYTPAaHHOTO yrJa.

OnepupoBaTh MOHATUSIMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPAHHUKA, PABHIIbHBI MHOTOTPaHHUK.

Pacrnio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (MMMpaMH[; MPH3Ma, MPSMOYTOIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBaHMS JUIS  KiacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKIbIC MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKHU; MPSIMBIE U
HAKJIOHHBIE TIPU3MBI, TIAPAILIICIICITHIIC IBI ).

OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHSTH MPHHITUIIBI TIOCTPOCHHUSI CEUYCHHIA, UCTIOJIb3YSI METO/ CIIE/IOB.

CtpouTh CeUeHUS] MHOTOI'PAaHHUKOB METOJOM CJICZOB, BBITIOJIHATH (BBIHOCHBIC) TUIOCKHE
YEePTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BH] CBEPXY, COOKY, CHH3Y.

Pemrate 3amauM Ha HaxoXKJICHHE TIEOMETPUYECKUX BEIMYMH 10 oOpa3laM WIu
QTOPUTMaM, TPHMEHsSS HW3BECTHBIC AHAIMTHYECKHE METOJbl TPU PEIICHUU CTaHAAPTHBIX
MaTeMaTUYECKUX 3aJad Ha BBIYMCICHHE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKMX BEIMYMH 10 oOpasiaM WId
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHICHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1ad Ha BBIYHUCICHHE YIJIOB MEXIY CKPEIIMBAIOIIUMUCA MPSIMBIMHU, MEXKIY
MPSIMOM U TUIOCKOCTHIO, MEKY TUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
NpUMeHeHHeM (OPMYI; BBIUMCISITH COOTHOIICHUS MEXAy IUIOMAASMH TOBEPXHOCTEH,
00BEMamMu OJJOOHBIX MHOTOTPAHHUKOB.



OHepI/IpOBaTB MOHATHUAMU: CHUMMCETpUSA B MPOCTPAHCTBC; LCHTP, OCb M INNIOCKOCTH
CUMMETPUU; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMEeTPUIECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEeKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (axkTbl Ui pELIEHUS CTEPEOMETPUYECKUX —3ajad,
MPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUS, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHOM
dopme.

[IpuMeHATH NMpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHUKALlHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTE mHpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IIPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUM U
IMPHUMCHSATH HN3YUCHHBIC IIOHATUSA B mnmponecce IIOHUCKa peIICHUA MaTeMaTNn4YCCKnu
chopMYIMPOBAaHHON MPOOJIEMBI, MOJIEIUPOBATh PEATHHBIC CUTYAIlMH Ha SI3bIKE T€OMETPHH,
HCCIIEIOBaTh MOCTPOCHHBIE MOJIEIH C WCIOJh30BAaHUEM TEOMETPUUYCCKHX TOHATHH U TEOPEM,
arrmapara aﬂre6p51; pe€maTh NPpaKTUYCCKUE 3aJa4u, CBA3aHHBIC C HAXOXKJICHUCM I'€COMCTPUUCCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaThb MMOHATUSIMU: HWIMHIpUYECKas IIOBEPXHOCTB, oOpa3yromiue
IAHAPUIECKOH MOBEPXHOCTH; IWINHAP; KOHMYECKask TOBEPXHOCTh, 00pa3yroIIne KOHHYECKOU
MOBEPXHOCTH, KOHYC; ChepruecKasi TOBEpXHOCTb.

Pacno3naBate Tena Bpamenus (MUIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI TIOJTYUICHHUSI TEJT BPAI[CHUS.

KnaccudumupoBaTs B3auMHOE pacmosiokeHue chepsl U MIIOCKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMCHTA,
IIapOBOH CJIOH, OCHOBAHUE MIAPOBOTO CJIOSI, BRICOTA IIIAPOBOTO CJIOST; IIIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOINAAM MOBEPXHOCTEH TEN BpAIlEHUS, T€OMETPHYECKUX Tell C
npUMeHeHHEeM (GOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIUCaHHAS B MHOTOTPAHHUK WIIN TEJIO BPAICHHS.

BbIUMCIIATE COOTHOIICHHUST MEXKIY TUIOIIAASMHU TOBEPXHOCTEH M 0OBbEMaMH IMOIOOHBIX
TeJL

N300paxate u3ydaembie (GUTYpbl OT PYKH H C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYDP: BHI
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEN BPAIICHUS.

N3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTypax, MPEeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoImonHATh AeMCTBUS CIOKEHHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKEHHS BEKTOPa
Ha YHCTI0, OOBSICHATH, KAKUMU CBOMCTBAMU OHH 00JIa/1a10T.

[IpumeHsaTh MpaBUiIoO Mapauienenuneaa.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PaBCHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpPA, YroJl MEXAYy BEKTOPaMH, CKaSIpHOE
MIPOU3BE/ICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YHUCJIO, YTOJ MCXKAY BCKTOPaAMU,
CKaJIIpHOC MPOMU3BCACHUC, PACKIIAAbIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BCKTOPAaM.

3aaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensaTs reomerpuueckue (axkTbl Uil pELIEHUS CTEPEOMETPUYECKHUX — 3ajad,
MIPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUS, €CM YCIIOBUS MPUMCEHCHHS 3aJaHbl B SIBHON
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETPpHUICCKUC 3aJla4y Ha IPUMCHCHHUEC BECKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pematn 3aa4u Ha [JO0Ka3aTeJIbCTBO MAaTEMATHYCCKUX OTHOILICHUH U HaXO0XICHHUC
rCOMETPHUICCKUX BECIUYHH I10 06pa3uaM WK aJilrOpuT™MaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMAaTUYCCKUX 3aj1a4.

[IpuMeHATH NpoCTEMIINE NPOrpaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHUKAIlHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH PEAJbHBIE CUTYallUd W
MIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMAaTN4YCCKU
chopMYyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMH HA SI3bIKE TEOMETPHH,
UCCIICI0BATh TMOCTPOCHHBIC MOJEIH C HCIOJb30BAHHMEM TI'€OMETPUYCCKUX TOHSATHH M TEOpeM,
anmapata ajareOpbl; pemarh MPaKTUIECKUE 3a/1a4H, CBI3aHHbBIC ¢ HAXOXKICHUEM FeOMETPUICCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3ieioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (pPOBbHIE)

Ne i/
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
1 BBenenue B ctepeomMeTpuio 10
) [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12
[TapanienbHOCT NPSAMBIX U TIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSMBIX U 2
IJI0CKOCTEH
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10
5 MHororpaHHUKH 11
6 OO6BEMBI MHOTOTPAHHUKOB
7 [ToBTOpEHME: CeUEHHUs], pACCTOSIHUA U YTJIbI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

HanmeHnoBaHue pa3aesioB U TeM
Ne i/t
NPorpamMmbl

KoaudecTBO 4acoB

Bcero

JuexkTpoHHble (LU poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Tena BpameHus 12
OOBEMEBI TET 5
BekTops! 1 KOOpAWHATHI B 10
MIPOCTPAHCTBE
[ToBTOpenue, o6o0IICHNE, 7
CUCTeMAaTH3aIlis 3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

OcHOBHbIE IOHATHS CTEPEOMETPUN: TOUKA, IPAMasi, IUIOCKOCTb, MpocTpaHcTBO. [IpaBuna

1 M300paKeHUs Ha PUCYHKaX: M300pakeHUs III0CKOCTEH, MapaljiesIbHbIX IPSIMBIX (OTPE3KOB), 1
CepeHBI OTpe3Ka
[TonsTHS: Nepecekaroluecs IIOCKOCTH, IEPECEKAONINecs IpsiMast U II0CKOCTh 1

3 [TonsTusA: nepecekaronecs MIOCKOCTH, TEpECEKaronecs mpsMasi U II0CKOCTh 1

4 3HaKOMCTBO ¢ MHOTOIpaHHUKaMH, U300pakeHre MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha :
MPOEKIIMOHHBIX YePTEKAX

5 HavanbpHbie cBenieHust 0 Kyoe U mupamuie, X pa3BEPTKU U Moaenu. CeueHnss MHOTOIPaHHUKOB 1
HauanbHble cBeleHHs 0 KyOe U UpaMuJe, UX pa3BEPTKU U Mojenu. CedeHnss MHOTOI'PaHHUKOB 1

7 ITonsiTne 06 akCHOMAaTUYECKOM IMOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPHUU U |
CIIEZICTBUS U3 HUX

g [TonsiTue 06 akCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U |
CJIEAICTBUS U3 HUX

9 [TonsiTue 06 akCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U |
CJIEZICTBUS U3 HUX

10 [TonsiTue 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U |
CJICZICTBUS U3 HUX

1 B3aumMHoe pacrioioskeHre NpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECs, TapajlleIbHbIe U |
CKpELIMBAIOIUECs MPsIMbIe

12 [TapanienbHOCTB NPSAMBIX M INIOCKOCTEN B IPOCTPAHCTBE: NapaJljIelIbHbIE NIPSMBIE B |
IIPOCTPAHCTBE; MapaJUIEIbHOCTh TPEX MPSIMBIX

13 [TapannenbHOCTB NPSAMBIX M INIOCKOCTEN B IpOCTpaHcTBe: [lapamiensHOCTh IPSIMON U TNIOCKOCTH 1




14

yTHBICCOHaHpaBHCHHbmﬂlCTOpOHaMH

1
15 YroJ MeX 1y IPSMBIMU B IIPOCTPAHCTBE 1
16 YroJ1 MeXK Iy IPAMBIMU B IPOCTPAHCTBE 1
17 [TapannenbHOCTh MIOCKOCTEN: MAPAIIIETbHBIE INIOCKOCTH 1
18 CBoiicTBa mapaJiieIbHBIX TUIOCKOCTEH 1
19 [Ipocreiinme npocTpaHCTBEHHbBIE PUTYPBI HA IIIOCKOCTH: TETPadp, KyO, napajienenunes 1
20 [TocTpoenue ceuenuit 1
21 [TocTpoenue ceuennit 1
” KonTponbnas pabota no Teme "[Ipsimbie U miockocTu B mpocTpancTBe. [lapamiensHoCcTh NpsSMBbIX I
U IJIOCKOCTEN"
23 [lepneHMKYISIPHOCTD NMPSAMOM U INIOCKOCTH: NMEPIEHANKYIIIPHBIE IPSIMbIE B IPOCTPAHCTBE 1
24 [IpsiMble mapajienbHble U MEPIEHAUKYIIPHBIE K INTIOCKOCTH 1
25 [Ipsimbie mapaienbHble U NEPHEHIUKYISPHBIE K MIIOCKOCTH 1
26 [Ipu3Hak neprneHauKyIIpHOCTH TPSIMOU U TNTIOCKOCTH 1
27 [Ipu3Hak neprneHauKyIIpHOCTH TPSIMOU U TNTIOCKOCTH 1
28 TeopeMa o mpsiMOi EPIECHANKYJISIPHOHN MJIOCKOCTH 1
29 Teopema 0 psIMOIl IEPIIEHIUKYISIPHON INTIOCKOCTH 1
30 TeopeMa o mpsiMOi EPIECHANKYJISIPHOHN MJIOCKOCTH 1
31 [lepneHauKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 INIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 1
IIJIOCKOCTH
0 [lepneHauKyNsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT MPSMOU 10 1
IIJIOCKOCTH
3 [lepneHuKyIsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 TNIOCKOCTH, PACCTOSIHUE OT PSIMOH 10 |
IJIOCKOCTH
34 [lepnieHIuKyIIsAp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 INIOCKOCTH, PACCTOSIHUE OT IPSMOM 10 |

IIJIOCKOCTH




35

VYTIubl B IPOCTPAHCTBE: YIOJI MEXAY IIPSMOM U IUIOCKOCTBIO

1

36 JIByrpaHHBIN yroJi, JUHEHHBIN YTOJl ABYTPAaHHOTO YyIJia 1

37 JIByrpaHHBIN yroJi, JUHEHHBIN YIOJl ABYTPAaHHOTO YyIJia 1

38 [lepneH UK YIISIPHOCTD INTIOCKOCTEMN: IPU3HAK MEPIICHIUKYISIPHOCTH JIBYX INIOCKOCTEN 1

39 [lepneHIUKYIISIPHOCTD INTIOCKOCTEN: IPU3HAK MEPIICHIUKYISIPHOCTH JIBYX INIOCKOCTEN 1

40 [lepneHMKyYISIPHOCTD INTIOCKOCTEN: IPU3HAK MEPIICHIUKYISIPHOCTH JIBYX INIOCKOCTEN 1

41 Teopema o TpEX nepneHaNKyIIpax 1

42 Teopema o Tpéx nepneHAUKYIIpax 1

43 TeopeMa o TpEX nmepneHaUKyIsIpax 1

44 KonTponbHas paborta o Temam "[lepneHIuKyasspHOCTD NPSMBIX U IIOCKOCTER" U "YTIIbI MEXKIY I
MPSIMBIMU U IJIOCKOCTSAMU"

45 [ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHUKA, BBIITYKJIBIE U HEBBIITYKJIbIE 1
MHOTOTPaHHUKH; Pa3BEPTKAa MHOTOIPAHHUKA

46 IIpu3Mma: n-yroypHas NpU3Ma; TpaHU U OCHOBAHMS IIPU3MBL; IIPsIMasi U HAKIIOHHAs IPU3MBI; 1
O0KOBasi U MOJIHASI IOBEPXHOCTh IPU3MBI

47 [Tapannenenunen, mpsiMOYroJIbHBIN NapauieIeIUNE U €ro CBOMCTBA 1

43 [Mupamuzaa: n-yrojpHas nupaMmuja, 'paHu 1 OCHOBAHUE MUPaMU/[Ibl; OOKOBAs U MOJIHAS 1
IIOBEPXHOCTH ITUPAMM/IbI; IPABUIIbHASL U yCeUEHHASI TUpaMuUa

49 IIpaBuibHBIE MHOTOTPAHHUKH: TOHATHE NIPAaBUIIBHOIO MHOTOTPAHHMKA; IPABUJIbHAS IPU3MA U 1
IIpaBUJIbHASI TUPAMUA; IPaBUiIbHAS TPEYroJbHAs NUPaMU/a U PaBUIbHBIN TeTpasap; KyO

50 [IpencraBienue o NpaBUILHBIX MHOIOTPAHHUKAX: OKTa3p, JOAEKAdAP U UKOCASP. 1

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, IIPSIMOM, INIOCKOCTH. DJIEMEHTBI 1
CUMMETPUHU B IUPAMUJAX, apajuleenuIe axX, IPaBUIbHBIX MHOTOTPaHHUKAX

52 Bbruncnenue 31eMeHTOB MHOTOI'PaHHUKOB: pEOpa, TuaroHasiu, yriibl 1

53 [Tnomaas OOKOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSAMON MPU3MBI, TUIOIIA/1b OCHOBaHUH, |
TeopemMa 0 G0KOBOM MOBEPXHOCTHU MPSAMON MPU3MBI

54 [Tnomaas OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHOM MUPaMU/IbI, TEOPEMA O IJIOIIAIH 1




OOKOBOI TIOBEPXHOCTH YCEUEHHOHN MUPaMUIBI
55 KonTtponsHas padota no Teme "MHOrorpaHHUKH" 1
56 [onsitne 06 06BEMeE 1
57 O0BEM nupamu/ibl 1
58 O0BEM nupamu/ibl 1
59 O06bEM nupamuIbl 1
60 O06BEM nupamMuibl 1
61 O06BEM TTPU3MBI 1
62 O06BEM TIPU3MBI 1
63 O06BEM TIPU3MBI 1
64 KonTponsnas pabora no teme "OO6bEMBI MHOTOI'PaHHUKOB" 1
65 [ToBTOpeHme, 0600IIeHNe cucTeMaTn3arus 3Hanuid. [locTpoeHne cedeHnt B MHOTOTPaHHUKE 1
66 [ToBTOpEeHME, 0600IIEHNE cncheMaTmauH;{ 3HaHMUW. Beraucienue paccTOSHUN: MEXKITY ABYMS 1
TOYKaMH, OT TOUKH JIO MIPSMOM, OT TOUKH JIO IIIOCKOCTH, MEXAY CKPEUIUBAIOLIUMUCS MPIMBIMU
67 Hrorosas koHTpoJbHAs paboTa 1
[ToBTOpenue, 06001IeHNE cCTeMaTH3alus 3HAaHUN. BoIdrciienne yrioB: Mexy
68 CKPEIMBAIOIIUMHUCS MPSIMBIMU, MKy MIPSIMON U TNIOCKOCTbBIO, IBYTPAHHBIX YTJIOB, YTJIOB MEXTLY 1
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoaudecTBO 9acoB

Ne i/ Tema ypoka
Bceero
1 Cdepa u map: meHTp, paanyc, TMamMeTp; TUIOMaab MOBEPXHOCTH Chepsl 1
) B3anmuoe pacnonoskenue cepsl U MII0CKOCTH; KacaTeslbHas TUIOCKOCTh K cdepe; MIoNaab |
cdepbl
3 N3obpaxenue chepsl, mapa Ha miaockoctu. CeueHus mapa 1
4 [unuaapudeckas MOBEPXHOCTh, 00pa3yroIIne UJIHHIPHIESCKON TOBEPXHOCTH, OCh 1
IATHHIPUICCKON TTIOBEPXHOCTH
5 Hunuuap: ocHOBaHMS M OOKOBas MIOBEPXHOCTH, 00pa3yromias U 0Ch; IUIOMIAlb OOKOBOM U MOJTHOM 1
MTOBEPXHOCTH
6 N3obpaxenune muiuHapa Ha TWIOCKoCTU. Pa3BépTka nunuuapa. CedeHus mumHapa (MI0CKOCTBIO, |
NapajuieIbHON WM MEPIICHINKYIISIPHONW OCH ITWJIHH]IPA)
7 Konndeckas moBepXHOCTh, 00pa3yrolue KOHUIECKOH TOBEPXHOCTH, OCh M BEPITMHA KOHUYECKON 1
MTOBEPXHOCTH
Konyc: ocHOBaHue 1 BepiirHa, 00pa3yromias 1 0Ch; MIOIIa s O0KOBOI U MOJHOM MOBEPXHOCTH 1
9 YceuéHHbIN KOHYC: 00pa3yrolue 1 BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTh 1
10 N3o00paxkenue koHyca Ha miockoctu. Pa3séprka konyca. CeueHust KoHyca (IJI0CKOCTHIO, 1
napajuieIbHOM OCHOBAHMIO, U TUIOCKOCTHIO, MPOXOAAIIEH Yepe3 BEpIINHY)
11 KomOunarus Ten BpamieHus 1 MHOTOTPaHHUKOB 1
12 MHororpaHHuK, ONMCaHHBINA 0KOJIO cepsl; chepa, BIHCaHHAS B MHOTOTPAaHHUK HIIU B TEIIO |
BpaIlIeHUS
13 [Tonsitre 06 06béMe. OCHOBHBIE CBOCTBa 0OBEMOB TET 1
14 O0BéM uIMHIpa, KOHyca 1
15 O06béM mapa u miaomaas chepbl 1
16 [TogoGHbIe Tena B mpocTpancTBe. COOTHOLICHUS MEXTY TUIOMIAASIMH MOBEPXHOCTEH, 00BEMamMu 1




H0JI00HBIX Tell

17 KonTtponsHas padora o temam "Tena Bpamenus" u "O0bembl Ten" 1

18 BexTop Ha MI0CcKOCTH U B IPOCTPAHCTBE 1

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB 1

20 YMHOXeHHE BEKTOpa Ha YUCIIO 1

21 PaznoxxeHnue BekTopa 1o TpéM HEKOMIUJIaHApHBIM BekTopaM. [IpaBuio napamwienenunena 1

22 Pemrenne 3aga4, CBA3aHHBIX C IPUMEHEHUEM ITPaBUII IEUCTBUI C BEKTOPaMHU 1

73 [IpssMoyronpHas cucteMa KOOpArMHAT B pocTtpaHcTBe. Koopaunate! Bekropa. [Ipocteitmme |
3a/lauM B KOOpJAMHATaX

24 Yron mexay Bekropamu. CKaJsipHOE TPOU3BEICHUE BEKTOPOB 1

25 Brruncnenue yrioB Mexay OpsIMbIMHU U INTIOCKOCTSIMHA 1

26 KoopanHaTHO-BEKTOPHBIN METOJI ITPH PEIIEHUH F€OMETPUYECKUX 3a]1a4 1

27 KonTtponbHas padoTa mo Teme "BeKTopbl 1 KOOPAMHATHI B TPOCTpaHCTBE" 1

)3 [ToBTOpeHue, 0600mIEeHNne U cucTeMaTr3aiys 3HaHui. OCHOBHBIE (UTYPBI, (PAKTHI, TEOPEMBI |
Kypca IUIaHUMETPUHU

29 [ToBTOpeHue, 0600mIEeHNe U cucTeMaTr3alys 3HaHui. OCHOBHBIE (DUTYPBI, (PAKTHI, TEOPEMBI |
Kypca IUIaHUMETPUHU

30 [ToBTOpenue, 06001IeHNE U cUCTeMaTU3alus 3HaHUH. 3a7au TUIAHUMETPUU U METOJIbI UX 1
peuieHus

31 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus 3HaHUH. 3a7au TUIAHUMETPUU U METOJIbI UX 1
peuieHus

0 [ToBTOpenue, 06061meHne u cucreMatusanus 3Hanuili. OCHOBHBIE (PUTYPBI, PAKTHI, TEOPEMBI 1
Kypca CTEpeOMEeTpUHn

33 Htorosas koHTpoJbHas paboTa 1

34 [ToBTOpEHue, 06001IeHNE U cUCTEMaTU3alUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOIUYECKOE OBECIHIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

* MaTtematuka: ajiredpa 1 Hayaaa MaTeMaTHYeCKOIo aHayiu3a, reomerpust. ['eomerpus, 10-
11 xnaccel/ Atanacsa JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AKimonepHoe
obmectBo «M3natenscTBO «IIpocBenienney

METOJUYECKHUE MATEPHUAJIBI JJ151 YYUTEJIA

YyeOHux

* DDV« Pabouas nporpamma 1 METoIMYECKUE TocoOus (Ha caiiTe prosv.ru)
* Terpaab-TpeHaxép

* 3ajauHUK

* Terpaab-3K3aMeHaTOp

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
HUHTEPHET

®denepanbHbIi LIEHTP HHPOPMAIIMOHHO-00pa3zoBaTeNbHbIX pecypcoB (DPLIOP)
http://eor.edu.ru

* Ennnas xomnexnust mudpoBhIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru

* EnuHoe okHO focTymna kK 00pa3oBaTeabHbIM pecypcam

http://window.edu.ru

* KaTtanor yueOHBIX U3IaHN, 000PYIOBaHUS U DJIEKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB
TSt 001I1Iero 0O6pazoBaHus

http://ndce.edu.ru

* [1IKOJIbHBIN TOpTAI

http://www.portalschool.ru

Marepuansl no MatemaTuke B EnnHoit kosuiekiuu nudpoBbix 00pa3oBaTeIbHbIX
pecypcoB

http://school-collection.edu.ru/collection/matematika

* MoCKOBCKHUI LIEHTP HEMPEPHIBHOTO MAaTEMaTHYECKOTO 00pa30BaHUs
http://www.mccme.ru

* 3a1auM MO reoMeTpUn: HHHOPMALIMOHHO-TIOUCKOBAs CUCTEMA
http://zadachi.mccme.ru

* HTepHeT-IPOEeKT «3aaaum»

http://www.problems.ru

» KoMmmnbroTepHas MaTremMaTuka B IIKOJIE

http://edu.of.ru/computermath

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
ITPOLECCA

YYEBHOE OBOPY/IOBAHUE

[Tnakatel, MOJETM MPOCTPAHCTBEHHBIX (GUTYP, HAOOP FEOMETPUUECKUX HHCTPYMEHTOB
OBOPYJIOBAHUE JUUIA ITPOBEJIEHMA JIABOPATOPHBIX N ITPAKTUYECKHNX
PABOT

Mojienu IpoCcTpaHCTBEHHBIX GUTYp, HAOOP T€OMETPUIECKUX HHCTPYMEHTOB
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