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INOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamma ydeOHOrOo Kypca «I'eomeTpus» 0a30BOrO YpOBHS IS
oOyuarommmxcs 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepanibHOroO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00IIero oopa3oBaHus,
C yd€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHMM, TPEIBABIIEMBIX K
MaTeMaTU4eCKOMy oOpa3oBaHUI0, U TpaJAUIUid POCCHIICKOr0 00pa3oBaHMs.
Peanmuzanus nmporpaMMbl 00€CIICUMBACT OBJIAJICHUE KIHOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JIJII CaMOPa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHWS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO pPa3BUTHS
JUYHOCTU 00YUYaIOIIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpPUHM Ha YPOBHE CPENHEr0 OOIIEro
o0Opa3oBaHus O00YCIOBIEHA MPAKTUYECKOM 3HAUYUMOCTHIO METANpeIMETHBIX H
OPEIMETHBIX PE3YJbTATOB OOYYEHMsI T€OMETPUU B HAlpaBICHUU JIMYHOCTHOTO
pa3BuThs oOyvaromuxcs, (GopMupoBaHusi (YHKIMOHAIBHOW MAaTEMAaTHUYECKOU
IPaMOTHOCTH, U3YYEHUS IPYruX Y4eOHBIX TUCUUIUIMH. PazBuTue y oOydaromuxcs
IPABWIBHBIX MPEJACTABICHUNA O CYHIHOCTH M HPOUCXOXKICHHH TI'€OMETPUYECKUX
aOCTpaklMii, COOTHOIIEHUH PEATBHOTO M HUICAIBHOIO, XapaKTepe OTPaKEeHUs
MAaTeMaTH4YECKOW HAyKOM SBJIICHUM W TPOLIECCOB PEAIBHOIO MHpaA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MAaTeMaTHUYECKOro MOJEIMPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
yJaluxcsi, a TakKe KaueCTB MBIIUICHUS,, HEOOXOAWMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIIECTRE.

['eomerpus sABisseTCA OIHUM M3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedynBaeT BO3MOMKHOCTb H3YYEHHS Kak
JUCUUIUINH €CTECTBEHHO-HaYYHOM HAIIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbIlUIeHHE, (GOpMUpYEeMOE TMPU HU3YYEHUU OOYYaroIIMMHUCS
HNOHATUIHBIX OCHOB I'€OMETPUU U ITOCTPOCHUU LENOYKH JIOTHYECKUX YTBEPIKICHUN
B XOJ€ pEUICHUS T'€OMETPUYECKHX 3a/lad, YMEHUE BBLABUIaTh M ONPOBEPrarh
TMIIOTE3bl HEIOCPEICTBEHHO HCIIOJIB3YIOTCSA IPU PEIICHWH 33a1a4 €CTECTBEHHO-
Hay4HOI'O [IMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHHe OpUEHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO
BCEX 00acTAX NEATeNbHOCTH uesoBeka. OpueHTalus uyejloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COUUaJIbHOro ObITHs, (opma
OTPaXEHUSI OKPYXKAIOIIEr0 MHPA, YCIOBHE YCHEIIHOIO MO3HAHUS M aKTUBHOIO
npeoOpa3oBaHusi  JeHUCTBUTENbHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OObEOUHSET pa3Hble BUABl Y4EeOHOH U TPYAOBOW JEATEIbHOCTH,



ABJIAETCA OAHUM W3 MPO(PECCHOHATBHO BaXXHBIX KayeCTB, MOITOMY aKTyallbHa
3amaya (OpMUPOBaHUS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBHUIHOCTH OOpPAa3HOTO MBIINIJICHUS — CYIIECTBEHHOTO KOMIIOHCHTA B
MOJIFOTOBKE K IPAKTUYECKOMN NEeITEILHOCTH IO MHOTUM HaIlPaBJICHUSIM.

Ilens ocBoeHusi mporpamMmbl ydeOHoOro Kypca «l eomerpusi» Ha 06a30BOM
ypoBHE 00y4deHuss — 001eoOpa3oBaTelbHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcs  4epe3  oOecleueHue  BO3MOXXHOCTH  MPUOOPETEHHS |
VCIOJIb30BAHUSA CUCTEMATUYECKUX TE€OMETPUUECKUX 3HAHUM W JIEUCTBUH,
cnenu@UUHBIX TEOMETPHUH, BOBMOKHOCTH YCIIEITHOTO TIPOI0JDKEHHST 00pa30BaHMUsI
IO CTICIIHAIILHOCTSM, HE CBS3aHHBIM C MTPUKJIATHBIM HCIIOH30BAHUEM T€OMETPHH.

[Iporpamma mo reoMerpun Ha 0a30BOM YpOBHE MpeAHA3HAUYECHA IS
OOyJaroMMXCsl CPEIHEN ITKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUN
Ha YpOBHE OCHOBHOTO o0Iero oopazoBanus. Takum oOpa3om, oOydaromuecs: Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MATEeMaTHYECKUE YMEHUS, CBI3aHHBIC
Cco creuu@uKoil TeoMeTpUHM UM HEOOXOAMMBIE JIsi KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3YUHUTh T€OMETpHIO Oojee
rIyOOKO, €ClTi B JajbHEHIIEM BO3HHUKHET HEOOXOAMMOCTh B TE€OMETPHYCCKHUX
3HAHMSX B MPOQPECCUOHAIBHOMN JEATEIHHOCTH.

JlocTkeHHe 1Lenu OCBOEHHS MpOrpaMMbl OOECHEUMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX  3a7ad. [IpHOpUTETHHIMM 3aJauaMH  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax siBISIOTCS:

e (opmupoBaHHe TPEACTABICHHS O TEOMETPUU KaK YacTH MHPOBOU

KyJbTYPhl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHE MpEACTaBICHUS O MHOTOIPAaHHUKAX M TEJIaX BpaIlCHHUS
KaK 0 BOXHEUIIIMX MaTeMaTUYECKUX MOJECISX, TO3BOJISIIONIUX OMKUCHIBAThH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHme yMmeHUS pacHO3HaBaTh HA YEPTEkKAX, MOACIIX U B
peaTbHOM MUPE MHOTOTPAaHHUKH W TeJia BPAICHHUS,;

e OBJAJICHHE METOJAMH PEICHUs 33Ja4 Ha MOCTPOCHMS] Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHre yMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHSTUSIMH O
MHOTOTpaHHUKaX U TeJlaX BPAIICHHS U UX OCHOBHBIMH CBOMCTBAMH;

e OBJAJCHHEC  aIrOPUTMAMH  PEIICHWS  OCHOBHBIX  THIIOB  3aJ]1ad;
dbopMupoBaHUE  yYMEHHUS TPOBOJUTH  HECJOXKHBIE  JIOKa3aTelbHbIC
paccy)XIIeHHsT B XOJI¢ PEIICHHs] CTEPEOMETPUYECKUX 3a7ad U 3a1ad C
MIPAKTUYECKUM COCPKAHUEM;

e pa3BUTHE WHTEUICKTyallbHBIX ~ W TBOPYECKUX  CITOCOOHOCTEH
OOyJaroumxcs, IO3HABATEJIbHON  aKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHHH, KpUTUIHOCTH MBIIUICHUS;



e (opmupoBanue GbyHKIIMOHAILHON IPaMOTHOCTH, pENeBaHTHOMN
F€OMETPUU: YMEHHUE PpAaCIlO3HABaThb INPOSBICHHUS TIE€OMETPUUECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pPEAIbHBIX KU3HEHHBIX
CUTYyallUsIX M IMpPHU U3YYEHUU JPYTUX Y4EOHBIX MPEIMETOB, IPOSBICHUS
3aBHCHUMOCTE M 3aKOHOMEPHOCTEH, (QOpMyNIHpOBaTH HMX Ha S3bIKE
re€OMETPUH U CO3/1aBATh T€OMETPUUECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
r€OMETPUYECKUI armapar il PEelIeHUs PaKTUKO-OPHUEHTHUPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATh U OLIEHUBATH MOJIYYEHHbIEC PE3YJIbTATHI.

OTIUYUTENH HON OCOOCHHOCTHIO MPOTpPaMMbl SIBIISIETCSI BKJIIOUEHHE B KYpPC
CTEpEOMETpPUM B Hayaje €ro M3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHHUA, U ONpeeIEHHBIM 00pa30M OpraHrn30BaHHAasA paboTa Hax
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTMYECKOTO M IPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNalbHEUIIEMY U3YYEHHUIO IIPEAMETA.

[Ipennourenue oTAAETCS HAMIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4EHHUs, TO
€CTh TEOPETUYECKHUE 3HAHUSA MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
MMPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETPUHM IPOBOJIMTCA 3a CUET PEIICHUS 3a4ad Ha
CO3IaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Jad Ha  OIEpPUPOBAHME
IPOCTPAaHCTBEHHBIMU oOOpazamu. Coznanue oOpa3a IpPOBOJUTCS C OMOpPOM Ha
HarJsiIHOCTh, @ ONEpPUPOBaHHE oO0pa3oM — B YCIOBUAX OTBJICYECHHS OT
HaIJIIIHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 NCXOHOT O COJEP KaHUS.

OcHOBHBIE cojliepxareiibHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAaHCTBE», « Tena BpamieHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAaHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensieTcss He TOJbKO IO COAEpP)KATEIbHBIM JIMHHUSM, HO M 1O ToAam
oOydJeHHs Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHmsl.

Conepkanue 0Opa30BaHMs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJbTaTaM
OCBOEHHUsI paboyell mporpamMmbl, pacnpelei€HHbIM [0 ToaaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJAJEHUE T'E€OMETPUUYECKUMH
MOHATHSMU U HABBIKAMH OCYILECTBIISIIIOCH MTOCJIEI0BATENBHO U MOCTYNATENbHO, C
coOJII0/IeHNEeM TPUHITUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYYaIOLIMXCs, pacUIupss H
yriayoisis e€, 00pa3yst IpOYHbIe MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpun oTBOaUTCA 2 yaca B Hegento B 10 kiacce u 1 vac B
Henento B 11 kiacce, Bcero 3a nBa roga o0ydeHus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npoctpadHcTBO. [loHsTHE 00 aKCMOMATHMYECKOM IOCTPOECHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: INEPECEKAIOIIUECH,
napajuleJbHbIE W CKpelIMBaroIuecss mnpsaMble. [lapaminenbHOCT NPAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: INApajuleNIbHbIE MpPsIMbIE B  IPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MAPAJUIEIbHOCTh NPSIMOM U IUIOCKOCTU. YTIIBI C
COHANPABICHHBIMUA CTOPOHAMH; YroJI MEXAY IpPSAMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTH IIJIOCKOCTEMN: rapaJeiabHble IIJIOCKOCTH; CBOMCTBA
napajuleNibHbIX  MiockocTed. Ilpocreiiue mnpocTpaHCTBEHHbIE (GUTYpPHl Ha
IJIOCKOCTH: TETpa’p, KyO, napajieienunen; NoOCTPOCHUE CEYEHU.

[lepneHIUKYJIAPHOCTD MPAMON U IUIOCKOCTH: MEPNEHAUKYISIPHBIEC MIPSMBIE B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIbHBIE W NEPHNEHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPSMOW M IUIOCKOCTH, TEOpeMa O NpsSMOM
NEPIEHAUKYIIIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJl MEXKAY NPSMOU M
IJIOCKOCTBIO;  ABYIPaHHBIA  Yroyi, JIMHEHHBIA yroJa JABYTPAaHHOrO  yrJa.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT TpsIMOM 110  IUIOCKOCTH,  MpOeKIuss  (Urypsl Ha  IUIOCKOCTb.
[leprieHIUKYIAPHOCTh  TUIOCKOCTEM: TPU3HAK  MNEPNEHAUKYJISAPHOCTH  JABYX
JI0cKOocTer. Teopema 0 TpEX NMEePIECHANKYIAPAX.

MHororpasHHuKHu

IloHsATHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbI MHOTOI'PDAHHHUKA, BBIIYKJIBIC
Y HEBBINYKJIbIE MHOTOTPAHHUKU; Pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBIL; NpsAMas U HAKJIOHHAs MPU3Mbl; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBL. [lapamenenunen, MIPSAMOYTOJIbHBIN
napajuieJienuren U ero coiictBa. Ilupammupaa: N-yronpHas nmupamMuaa, TpaHd U
OCHOBAaHHE NMUPAMU/Ibl; OOKOBasl U MOJIHAS TOBEPXHOCTh NUPAMUABL; TPABUIIbHAS U
yCeUu€HHas MHUpaMuJa. OJIEMEHTBl NpU3Mbl M nupamuzasl. lIpaBuiibHbIE
MHOTOTPAaHHUKU: TOHSITHE IPABUJIBHOIO MHOTOIPAaHHMKA; MPABWIbHAS INPU3Ma U
MPaBWJIbHAS TNUpaMUa; TpPaBUIbHAA TPEYroJibHAs NHpPaMUIAa W TPABUIBHBIN
TeTpa’ap; Ky0. IlpeacraBieHne O NpPaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nonexa’ap u ukocasap. CedyeHnss npu3Mbl U MTAPAMHUIBIL.

CuMmMmeTprst B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOI,
IJIOCKOCTH.  OJIEMEHTBl CUMMETPUM B NHpaMHAAX, NapaJUIeIENuIenax,
IIPaBUJIbHBIX MHOTOI'PAHHUKAX.



Bbluucienne 5IeMEHTOB MHOTOTPAaHHUKOB: pE&Opa, AUaroHai M, YIJbl.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJIOIaJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH HPSIMOU IPU3MBIL
[Inomans OOKOBOW TOBEPXHOCTH M MOBEPXHOCTU MNPABUIBHOW MHpPaMUIbI,
TeopemMa O IMIom@aau yceu€éHHoM mnupamuabl. l[lonstue o0 o0béme. OOBEM
NUPaMU/JIbl, TPU3MBL.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIAMU
MOBEPXHOCTEM, 00bEMaMu OI00HBIX TEJl.

11 KUIACC

Tesia Bpalenust

[umuaaprdeckas ITIOBEPXHOCTb, oOpa3yromue HWIAHAPUYECKON
MMOBEPXHOCTH, OChb UWIMHAPUYECKOW MNOBEPXHOCTHU. [lunuHap: ocHOBaHuUS u
OOKOBasi TMOBEPXHOCTh, oOOpasylolasi U OCh; IUJIOMAab OOKOBOM U TMOJHOMU
ITIOBEPXHOCTH.

Konunueckas moBepxXHOCTb, 00pa3ylolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEPILIMHA KOHUYECKOW MOBEpXHOCTU. KOHYyC: OCHOBaHME M BEpIINUHA, 00pa3yromast
U OCb, IUIOMaJb OOKOBOM W TIOJHON TOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJlb MOBEPXHOCTH C(hEephl.
B3auMHoe pacnonokenue cdepbl U TUIOCKOCTH; KacaTeabHas TII0CKOCTh K cdepe;
JI0aab cepsl.

N3o00pakenune Tes BpalleHus Ha TII0CKOCTH. Pa3BEpTka MWIMHApPA U KOHYCA.

KoMOuHanuu Ten BpalieHusi ©W  MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOTPAaHHUK, WA TeEJO
BpaIlCHUS.

[Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00bEME
OpSIMOYTOJIBHOTO TMapajuiesienumnena u cienctsus u3 He€. OObEM UMIMHApA,
konyca. O0BEM mmapa u miomaasb chepsl.

[lono6ubeie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMAIIMU
MOBEPXHOCTEMN, 00BEMaMU MOJOOHBIX TEIL.

Ceuenus mmauHApa (MapajUielbHO U TEPIEHIUKYJISPHO OCH), CEUYEHUs
KOHyca (TapajijieIbHOE OCHOBAaHHUIO W MPOXOSIIEe Yepe3 BEPIIMHY), CEUCHHS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHCcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA Ha 4ucio. Pasoxkenue BekTopa 1o TpéM HEKOMIUIAH apHBIM
BekTopam. IlpaBusio mapauienenunena. Pemenwe 3agay, CBA3aHHBIX C
IIPUMEHEHUEM MpaBUJl JEUCTBUU € BekTopamu. [IpsmoyronsHas cucrema



KOOpIMHAT B mnpocTpaHcTBe. KoopauHatel BekTopa. llpocteiimme 3amaum B
KOOpAMHAaTax. YToll Mexay Bekropamu. CKalsIpHOE NpPOU3BEACHUE BEKTOPOB.
Boeluucienne yriioB Mex1y HNpSIMbIMH M IUIOCKOCTAMH. KoopanHATHO-BEKTOPHBIN
METOJI ITPH PELIEHUU T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3yAbTaThl OCBOCHUS TMPOTpaMMBl y4eOHOTO TMpenMera
«MaremaTHiKay XapaKTepU3yITC:

I'paxaanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKTAHCKOM TMO3UITMH 00yJarOMIeToCs] Kak aKTUBHOTO
M OTBETCTBEHHOI'O WJIEHA POCCHIICKOr0 O0IecTBa, NPEICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (DYHKIIMOHHPOBAHHS Pa3IMUHBIX CTPYKTYp, SBICHHH,
Iporeayp TPaKIAaHCKOTO oOImiecTBa (BBIOOPBI, OMPOCH W TP.), YMEHHUEM
B3aMMOJICICTBOBaTh C COIMAJbHBIMA HMHCTUTYTaMH B COOTBETCTBUU C WX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

Ilarpuornyeckoe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO POCCUHMCKON TPakTaHCKON MICHTUIHOCTH, YBAXKCHUS K
MPOILIOMY U HACTOSIIEMY POCCHUIICKOM MaTeMaTHUKH, IICHHOCTHBIM OTHOIICHHUEM K
JTOCTHYKCHHUSIM POCCHICKUX MaTEMAaTHKOB M POCCHUICKOW MaTeMaTHYECKOM IIKOJIBI,
K HWCIONB30BAaHUIO ITHX JOCTIDKEHUH B JPYrUX HayKaxX, TEXHOJOTHAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoa;

c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO TIOBEJICHMS,
CBSI3aHHOT'O C TTPAKTUYECKUM NPUMEHECHUEM JOCTIKCHUA HAYKH M JACATEIBHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYHMBOTO Oy IYIIIETO.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYCCKUM OTHOIIICHUEM K MHUPY, BKIIOUas ICTETUKY MaTeMaTHYCCKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHun, pacCyXJIeHUM;
BOCIPUHUMUYHBOCTHIO K MATEMAaTUYECKUM acleKTaM pa3IMuHbIX BUIOB UCKYCCTBA.

DuznyecKoe BOCIHUTAHKE:

chOpPMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MAaTEeMAaTHYECKUE 3HAHUS B
MHTEpecax 370pOBOro U 6€30MacCHOro oopas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (30pPOBOE MHUTAHKE, COATAHCUPOBAHHBIM PEXKUM 3aHATHA U

OT/IbIXA, peryssipHast duznueckas AKTUBHOCTH); busnuecKoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CHIOPTUBHO-03/I0POBUTEIHHOM
JEeSATENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILIEHHOCTU TPYIOIIOOMS; UHTEPECOM K
pa3nuyHbiM  chepaM  MpPO(EeCCHOHATBHOM  JESATENbHOCTH,  CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit npodeccuu U pearu30BbIBATH COOCTBEHHBIC KW3HEHHBIC IIJIaHBI,



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMYy OOpa30BaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHIO B PELIEHUU MPAKTUYECKUX 33]]a4 MAaTEMaTHUECKON HAPABIEHHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OpMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
cpedbl, OCO3HAaHMEM TJIO0AJIBHOIO  XapakTepa HKOJOTMYECKHX MpoOieM;
OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUM I pelieHus 3ajgad B
o0lacTu OKpy’Karollel cpeabl, IJIAaHUPOBAaHMUSI TMOCTYNKOB M OIEHKHM HX
BO3MOXKHBIX MOCIEACTBUMN JJIsl OKPY>KAIOIIEH Cpe/ibl.

ILleHHOCTH HAYYHOI' 0 IO3HAHMA:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKH M  OOIIECTBEHHOW MPAaKTUKH, MOHUMAHUEM
MaTeMaTUYeCKOM HAayKH Kak CQepbl YEJIOBEYECKOW NEATEIbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOM KyJIbTYpOHl KakK CpEJICTBOM IO3HAHUS MHpA;
TOTOBHOCTBIO OCYLIECTBJISATh MPOEKTHYIO U HCCIEA0BATEIBCKYIO JIEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJbTaThl OCBOEHHUS IMPOrpaMMbl Y4eOHOTo MpeaMeTa
«MaremaTuka XapaKTEPU3YIOTCS OBJTaJICHUEM YHHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OeLlCMEUAMU.

1)  Vuueepcanvmuvie  noznaeamenvuvlie  Oelicmesus, — 0becneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NpOYeccos oobyuarowuxca (oceoeHue
Memoo0o8  NO3HAHUA — OKpYyCalowe2o  Mupa,  NpuMeHeHue  J02UYECKUXx,
uccnedosamenbCKux onepayuil, ymeHutl pabomams ¢ uHgpopmayueti).

ba3oBble Joruueckue JeMCTBUA:

e BBUIBISITh U XapaKTE€PU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMATUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIYy MOHITHUSIMU, (OPMYIHPOBATH
ONpeseNieHus]  TMOHSATUW;  YCTAaHABIMBAaTh  CYIIECTBEHHBIH  IMPU3HAK
KJIacCU(UKAIMM, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpUHUMATH, (GopMynupoBaTh W  NPeoOpPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC W OTPHUIATEIIbHBIC, C€IWHUYHBIC, YacTHBIC W OOIIWE,
YCIIOBHBIE;

e BBIBISITH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npotuBopeunsi B (akTax, JaHHBIX, HAOIOMCHUSIX W YTBEPKIACHHUIX,



npenjaratb  KpuUTEpUM  JJIS  BBISBICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BHIBOABI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUCHUN 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO J0Ka3aTeIhCTBA MaTeMaTHYeCKUX
YTBEp)KJAEHUM (MPSIMbIE U OT MPOTUBHOIO), BHICTPAMBATh apryMeHTAIIHIO,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXIICHUS 1 BBIBOJIBI;

e BBIOMPATH CMOCOO perieHus ydyeOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPUER).

ba3oBble ucciiegoBaTe1bCKue 1eHCTBUSA:

e HCIOJb30BaTh BOMPOCHI KAK MCCIENOBATEIbLCKUI MHCTPYMEHT IO3HAHUS;
dbopMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIHNE MPOTHBOpPEUHE, MpodIeMy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBAaTH  TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHCHHUE;

e TPOBOIUTH CaMOCTOSATEITHLHO CTUTAaHWPOBAHHBII IKCIICPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MAaTeMaThu4ecKoro
O0BEKTa, SBJICHUS, TIPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH  MEXIY
00BEKTaMH, SBJICHUSIMHU, IPOIIECCAMMU;

e  CAaMOCTOATEJHLHO (POpMYIUpPOBaTH 000OIIECHUSI M BBIBOJIBI IO pe3yJbTaTam
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB M 0000IICHUI;

e TMPOTHO3WPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCa, a TAaK)KE BBIIBUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmei:

e BBIBIATH JAePUIIUTHI WHGOPMAIIUN, TaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpAaTh HWH(OpPMAIMIO U3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUIOB U POPM IPE/ICTABICHUS;

e CTPYKTYpUPOBaTh HH(POPMAIIHIO, MPEACTABIATH €€ B pa3IMUHbBIX (PopMax,
WJUTIOCTPUPOBATh TpauyecKH;

e OIICHUBATH HaJE&KHOCTD uHdopmaru o CaMOCTOSITEIbHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHblE  Oelicméus,  0becnevusaiom

CcOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUWUXCHL.

Oouenue:



BOCIPUHUMATh U  (DOPMYIHpPOBaTH CYXIEHUS B COOTBETCTBUHU C
YCIIOBUSIMH M LIENISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pELICHUS 33/1a4d, KOMMEHTHPOBATh MMOJY4YCHHBIA PE3yNbTAT;

B X0JIe 00CYXJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEIIEHUsI; COMOCTaBJISITh CBOU CYXKIEHUS C CYXKICHHUSIMU JPYTUX
YYAaCTHUKOB JUAJIOra, OOHapyKMBaTh pas3jIMyUe U CXOJICTBO IO3UIIMH; B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
NPEICTaBIATh  pe3yJbTaThl  pPEIIEHUs  3aJaud,  DKCIEPUMEHTAa,
UCCIICZIOBAHUSA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (dopmat
BBICTYIICHHUS C YIETOM 3a]a4 NMPE3ECHTAIMU U OCOOCHHOCTEN ayIUTOPUH.

Corpyann4ectBo:

3)

NOHMMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJAHOW  H
MHAVBUAYAJILHOW paOOTHI TP pElIEHUH YU4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOM JESTENIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboTBhI, pacpeessiTh BUABI padO0T, AOrOBAPUBATHLCS, OOCYXKAATH IPOLIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFO/IEH;
y4acTBOBATh B IPyNNOBBIX (hopMax pabOThl (00CYxkaeHUSI, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJIHIATH CBOI YacThb pabOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI,
OLICHMBATh KauyeCTBO CBOETO BKJAJa B OOIIMNA MPONYKT MO KPUTEPUSIM,
c(OpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBHUSL.

Yuueepcanvnuvie  pecynamuenvie  Oeiicmeus, obecneuugarom

Gopmuposane cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUYHOCTIU.
Camoopranmzanmusi:

COCTaBIISITh IJIaH, AITOPUTM PELICHUS 33]]a4, BBIOMpPATh CIIOCO0 perieHHs
C y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOIBb:

BJIQJICTh HaBBIKAMU T[IO3HABaTEJIbHOW pedIeKCuu Kak OCO3HaHMS
COBEPIIAEMbBIX JICUCTBUM M MBICIUTEIbHBIX IPOILIECCOB, UX PE3YJIbTATOB;
BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpPOJISL —mpolecca |
pe3ysbTara peueHus MaTeEMaTUIECKOM 3a/1a4u;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUU
3aa4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, JaHHBIX, HAMICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yJbTaTa LEIM U YCIOBHSIM, OOBSACHATH
IIPUYUHBl JOCTHKCHUSA WIM HEAOCTHKECHHUSA PE3YJIbTAaTOB JEATEIbHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPSIMAasi, TUIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU WM CICICTBHUS W3 HUX TNPU PEIICHUH
T€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPAIEIBHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccuguuupoBaTh B3aMMHOE pACMONIOKEHHE MPSIMBIX M IIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSMH: JABYIPAHHBIA YTOJN, TPaHW ABYTPAHHOTO YIJIa,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yria; rpajaycHas Mepa
JBYTPAHHOTO yTIJIa.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHMK, BBIMYKJIBIM ¥  HEBBITYKJIBINA
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABIIIbHBIA MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBl MHOTOTPDAaHHUKOB (MMpamMuia; TpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuiesienumnes, Kyo).

KnaccupunmupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
KiaccuuKay  (BBIMYKJIBIE W HEBBITYKJIBIE MHOTOTPAHHUKH; MPAaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIOHHBIE PU3MBbI, TTAPAJUICTICITUTIC B ).

OnepupoBaTh MOHATUAMH: CEKYIas MIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHITUTIBI IOCTPOCHUST CEYCHUH, UCTIONB3YS METOJI CIIC/IOB.

Ctpoutb ce4eHUss MHOTOIPAaHHUKOB METOJAOM  CJIEIOB,  BBIOJHATH
(BBIHOCHBIC) TIJIOCKHME YEPTEKHM W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXYy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHHE TEOMETPUUYECKUX BETUUYMH 1O 00pasliaM WIiIH
QIrOpUTMaM, TIPUMEHSSI HW3BECTHBIC AHATUTHYCCKHE METOABl TIPU PEIICHUU
CTaHJApTHBIX MAaTEMAaTUYECKHUX 3a/1a4 Ha BBIYMCICHUE PACCTOSSHUM MEXIY JABYMsI
TOYKaMH, OT TOYKHA JO TPSMOH, OT TOYKHA JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIONTUMUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUCCKUX BETUYMH 1O 00pa3liaM WIiIH
QITOpUTMaM, TIPUMEHSS W3BECTHBIC AHATUTUYCCKAE METOAbl TPHU PEHICHHUH
CTaHJAPTHBIX ~MAaTeMAaTHYECKUX 3a7a4 Ha BBIUKHCIEHHUE YIJIOB  MEXIY
CKPCIIMBAIONUMHUCS ~ TPSIMBIMH, MEXKIy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IUIOMIAAN TTOBEPXHOCTEH MHOTOIPaHHUKOB (IIpU3Ma,
nupaMpja) ¢ TpUMEHEHUuEM (OpMyIs; BBIUMUCIATH COOTHOLICHHS MEXIY
IJIOLIAASIMU TTOBEPXHOCTEM, 00bEMaMH TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (QUTYPBHI.

W3Bnekarp, mpeoOpa3oBbIBaTh U HUHTEPIPETUPOBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

[IpumensaTs reomerpuueckue (HakThl M PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANoJaraluX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3a7aHbl B IBHOM opme.

[IpuMeHsaTs mpocTEHIIME INPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CHCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTE IpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
’KU3HHU, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MOJYyYEHHBIE 3HAHUSA Ha IPAKTUKE: AHAIM3UPOBATH PEAIbHBIC
CUTyalluld W IPUMEHATh HU3YYECHHBIE IOHATUSA B IPOLECCE ITOMCKA PEHICHUs
MaTeMaTuyecku C(HOpMYyJIMPOBaHHOM MpOOIEMBbI, MOJEIUPOBATH pEallbHBIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM I'€OMETPUUECKUX IOHATUI U TEOpEM, alrapara aareopbl; pemarb
IIPAKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUYECKUX BEIMYHH.

11 KVIACC

OnepupoBaTh MOHATHSIMU: IWJIMHIPUYECKAs TMOBEPXHOCTh, OOpa3yromue
HWJIMHIPAYECKON TIOBEPXHOCTH; UWIUHID; KOHHUYECKAsd  TOBEPXHOCTb,
oOpa3ytonue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepudeckast moBEpXHOCTb.

Pacno3naBath Tena BpaiieHus (UIUHIP, KOHYC, cepa u map).

OOBSACHITH CITOCOOBI TTOJTYYCHUS TEJ BpaAIlEHHUS.

KnaccupunmupoBaTs B3aMHOE pacroyiokeHHe chephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BbICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHWE IIAPOBOrO CJIOSl, BBICOTA IIAPOBOTO CJIOH;
IapOBOM CEKTOP.

Beruucnare  o0bEMBI M IUIOHMIAAM  TMOBEPXHOCTEM  Tea  BpallleHus,
FEOMETPUUECKHUX TeJN C MPpUMEHEHHUEM (OpMYIJL.

OnepupoBaTh IOHATHSMH: MHOTOIPAaHHUK, BIIMCAaHHBIK B chepy w
OMUCaHHBIH oOKoJIO cdepbl; cdepa, BOUCAaHHAS B MHOTOIPAHHUK WJIH TEJO
BpAICHUS.

BbIUUCIATh COOTHOIIEHUS MEXIY TUIOMIAASIMHU MOBEPXHOCTEH U 0O0BEMaMHU
IMOJOOHBIX TE.



N3o0paxkaTh u3ydyaeMble (UIYpbl OT PYKH U C NPUMEHEHHEM HPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BbITIONIHATH (BBIHOCHBIE) TJIOCKUE YEPTEXKH U3 PUCYHKOB IMPOCTHIX O0BEMHBIX
¢uryp: BUa cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJl BPaL[CHUSI.

W3BnekaTh, WHTEPOPETUPOBATH U MpPeoOpa3oBbIBaTh HH(OpMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHUSI BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHHU 00Ja/1at0T.

[IpuMeHATH MPAaBUIIO NapAJLIEIEIUIIEAA.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMHM, CKAILIPHOE MMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMH, CKAJSIPHOE IIPOM3BENCHHUE, PACKIAAbIBATH BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKapTOBOW CUCTEME KOOPAMHAT.

[IpumensaTy reomerpuueckue (HakThl i PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEeANoJaraoXx HECKOJIbKO IaroB PEUIEHUs, €CIU YCIOBUS IPUMEHEHNUS
3aJIaHbI B SIBHOH (hopme.

Pemwars mpocredmme reoMeTpu4ecKue 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT O METOAA.

Pemwarp 3amaum Ha [I0Ka3aTeNbCTBO MAaTEMAaTUYECKUX OTHOLIEHHW W
HaXO0XIEHHE T€OMETPUUECKUX BETMYUH 10 o0pa3laM Wiv ajlrOpUuTMaM, IpUMEHss
M3BECTHBIE METOBI IPU PELICHUH CTAaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHsATs NpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAallHOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOOMTE IpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
’KU3HH, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh NOJYy4YEHHBIE 3HAHWS Ha IPAKTUKE: AHAJIM3UPOBATh DPEAbHBIC
CUTyalluld W IPUMEHATh HW3YYEHHBIE TMOHATUSA B IPOLECCE ITOMCKA PELICHUs
MaTeMaTuyecku C(HOpMYyJIMPOBaHHOM MpPOOIEMBbI, MOJEIUPOBATH pEallbHBIC
CUTyallud Ha S3bIKE TEOMETPUHM, MCCIENOBATh IIOCTPOCHHBIE MOJEIN C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHSITUI U TEOpPEM, alllapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUECKUX BEIMYMH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos
Ne HaumeHoBaHue pa3aesoB U TeM JIeKTPOHHBIE (LM (] POBHIE)
KonTpoibHbIe
n/n MporpaMMsbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThbI
1 BBenenue B cTepeoMeTpHio 10
) [IpsiMble ¥ MIIIOCKOCTH B ITPOCTPAHCTBE. 12 1
[TapamienbHOCTh NPAMBIX U IJIOCKOCTEN
3 [lepnieH TUKYIAPHOCTD NPSIMBIX U 12
IIJIOCKOCTEN
4 VYTl MEXY MPSIMBIMH U TJIOCKOCTSIMU 10 1
5 MHororpaHHuKH 11 1
6 OOBEMBI MHOT OT'PAHHHKOB 9 1
7 [ToBTOpEHHUE: ceueHns, pacCTOSTHUA U YTJIbl 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5




11 KVIACC

HaunmeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JIeKTPOHHBIE (LM POBHIE)

Ne i/ KoHnTpoJbHbIe
NMPOrPaMMBbI Bcero o0pa3oBaTesibHbIE PecypChl
padoThI
Tena BpamieHus 12
OO0BEMBI TET 5
BekTopel 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
[ToBTOpEHue, 0600IICHNE, 7 1
cUCTeMaTH3alus 3HAHUI
OBHIEE KOJIMYECTBO HACOB I10 I[TPOT'PAMME 34 3




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuecTBo yacoB

Bcero

OCHOBHEBIE TOHATHS CTCPCOMETPUHU: TOYKA, ITpsAMaAsI, IIJIOCKOCTb, ITPOCTPAHCTBO. HpaBI/IHa

1 M300pakeHNs Ha PUCYHKAX: U300 pakeHus MIIOCKOCTEN, TapaJuleIbHbIX MPSAMBIX (OTPE3KOB), 1
CEpeAMHbI OTPE3Ka
[TonsiTus: mepecekaronecs MIOCKOCTH, TEPECEKAIOLHecs psAMas U MII0OCKOCTh 1
ITonsaTus: nepecekaromecs MIOCKOCTH, IEPECEKAIOLINECS IPAMas U INIOCKOCTb

4 3HAKOMCTBO C MHOIOTpaHHUKaMH, U300 paKEHUE MHOTOI'PAHHUKOB Ha PUCYHKaX, Ha 1
IIPOEKIMOHHBIX YEPTEXKAX

5 HavanbHble cBefenus o Kkyoe u nupamuze, ux pa3pepTku U Mozenu. CedeHns MHOIOrPaHHUKOB 1

6 HauanbHble cBeeHus o Ky0e u nupamuie, ux pa3BépTku u Mozaenu. CeueHnss MHOr OTPaHHUKOB 1

7 [TonsiTne 00 akcMOMaTUYECKOM MOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U 1
CIIEZICTBUS U3 HUX

8 [TonsTne 00 akcMOMaTUYECKOM MOCTPOEHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U 1
CIIEAICTBUS U3 HUX

9 ITonsTHE 00 aKCMOMATHYECKOM MOCTPOSHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U 1
CIIEZICTBUS U3 HUX

10 [TonsiTne 00 akcMOMaTUYECKOM MOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U 1
CIIEAICTBUS U3 HUX

11 B3aumHoe pacrosiokeHue IpsIMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, TapalIe/IbHbIE U 1
CKpELLMBAIOIIECS IPIMbIE

12 [TapanienbHOCTh NPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE: MapaljiesibHbIe PSMBIE B 1
MIPOCTPAHCTBE; NapajuIeIbHOCTh TPEX MPSAMBIX

13 [TapannenbHOCTh NPSAMBIX U IJIOCKOCTEW B TpocTpaHcTBe: [lapannenbHOCTh NPAMON U IIIOCKOCTH 1




14 VYTIIBl C COHAIIpaBIEHHBIMH CTOPOHAMM 1
15 Yron Mexay npssMbIMHA B IIPOCTPAHCTBE 1
16 Yroa Mexay NpsMbIMH B TPOCTPAHCTBE 1
17 [TapamiensHOCTh TIOCKOCTEH: TapauIeIbHBIC TIOCKOCTH 1
18 CaolicTBa nMapauieNnbHbIX IJIOCKOCTEN 1
19 [Ipocreiimme mpocTpaHCTBEHHBIEC (UTYPHI HAa TUNIOCKOCTH: TETPAdIpP, KyO, mapauieenune/t 1
20 [Toctpoenue ceuennit 1
21 [TocTpoenue ceueHui 1
99 KontponbHas pabora o reme "lIpsmMble 1 NII0CKOCTH B MpocTpaHcTBe. [lapamienbHOCTh TPSIMBIX 1
" mockocren”
23 [lepnieH IUKYIAPHOCTD MPAMOM U IUIOCKOCTH: MEPIEHAUKYIISIPHBIE NIPSIMbIE B IPOCTPAHCTBE 1
24 [Ipsimble mapasienbHble U NEPIEHIUKYIIIPHBIE K MII0CKOCTH 1
25 [IpsiMble napanenbHble U MepHeHANKYISIPHbIE K MJIOCKOCTH 1
26 [Ipu3Hak neprneHuKyJISpHOCTH NPSIMON U IIIOCKOCTH 1
27 [Ipu3Hak nepnesauKyJJISpHOCTH NPAMON U INIOCKOCTH 1
28 Teopema o npsMoii epHeHIUKYISPHOM MI0CKOCTH 1
29 Teopema o npsMoii epHIEHIUKYISPHOM MII0CKOCTU 1
30 Teopema o npsMOoi epHeHANKYISIPHON TIIOCKOCTH 1
31 [leprnieHUKYyIISIp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J10 INIOCKOCTHU, PACCTOSIHUE OT MPSIMOM 110 1
IJIOCKOCTH
39 [leprieHIUKyIAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH J0 MIIOCKOCTH, PACCTOSHUE OT IPSIMOM 10 1
IUIOCKOCTH
33 [leprnieHAUKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOUKH JI0 IUIOCKOCTH, PACCTOSTHUE OT NMPSAMON 10 1
IJIOCKOCTH
34 [leprieHIUKYIIAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH J0 MIIOCKOCTH, PACCTOSHUE OT IPSIMOM 10 1

IIIIOCKOCTHU




35 VYTIIbI B IPOCTPAHCTBE: YTOJ MEXTY TPSIMOU U IIIOCKOCTHIO 1

36 JIByrpaHHbIi yroJi, TMHEHHBIN yToJl IByTPAHHOIO yria 1

37 JIByrpaHHBIN yroJ, JINHEUHBINA yTOoJl IBYTPAaHHOT'O yIja 1

38 [leprnieH AUKYISPHOCTD TUIOCKOCTEH: MPU3HAK MEPIEHIUKYIIPHOCTH ABYX IJIOCKOCTEN 1

39 [lepneHAMKYJISAPHOCTD IIIOCKOCTEN: IPU3HAK EPIEHANKYIISIPHOCTH ABYX IJIOCKOCTEH 1

40 [leprnieH AMKYIIPHOCTD TUIOCKOCTEH: MPU3HAK MEPIEHIUKYIIPHOCTH ABYX IIJIOCKOCTEN 1

41 Teopema o Tpéx nepreHauKyJspax 1

42 Teopema o TpéX mepreHIuKyJIsIpax 1

43 Teopema o Tpéx nmeprneHIUKYIIpax 1

44 KonTponsHas padota o Temam "[leprneHIuKyIApHOCTD MPAMBIX U TJIOCKOCTEH" M "YTJIbI MEXIY 1
HOPSIMBIMU U IJIOCKOCTSIMU"

45 [ToHsiTHE MHOTOTrpaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OI'DAHHHKA, BBIIYKJIbIE U HEBBITYKJIbIE 1
MHOT'OTPaHHUKH; pa3BEPTKA MHOT OTpaHHHUKA

46 [Ipusma: N-yrospHas npusMa; FpaHd U OCHOBAHUS MPU3MBL; IPsIMasi U HAKJIOHHASI IPU3MBI; 1
OOKOBas U MOJHAs TOBEPXHOCTH MPU3MBI

47 [Tapannenenunen, NpsSMOYroJbHBIN MapasjieNenune] U ero CBolcTaa 1

48 [Tupamupa: N-yrosipHas NupaMuia, TpaHd U OCHOBAHUE MUPaMUbl; OOKOBAsI U MOJHAs 1
MIOBEPXHOCTh MUPAaMUbl; IPAaBUIIbHAS U yCEUEHHAS TUPaMUJIa

49 IIpaBusIbHBIE MHOIOI' PAHHUKU: IOHATHE NPAaBIIIBHOIO MHOI'OT'paHHMKA; [TpaBHIIbHAS TPU3MA U 1
IpaBUIbHAS MUPaMUa; IPaBUIbHASI TPEYTOJIbHAS MMPAMUJa U PaBUWIbHBIN TeTpa’ap; Kyo

50 [IpencraBieHue o npaBUIIbHBIX MHOTOTPaHHUKAX: OKTA3p, 10AEKadIp U UKOCAIP. 1

51 CummeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENILHO TOUKH, MIPAMOM, IIIOCKOCTH. DIeMEHThI 1
CHUMMETpPUH B MUPaMUAAX, apajuleienunenax, NpaBuIbHbIX MHOT OTPAaHHUKAX

52 Bbruncnenue 31eMeHTOB MHOIOIPaHHUKOB: pEOpa, JuaroHaliu, yriibl 1

53 [Tnomanb 60KOBOW OBEPXHOCTHU U MOJIHOW MOBEPXHOCTH MPSMON MPU3MBI, TUIONIA/1b OCHOBAHUH, 1
TeopeMa 0 OOKOBOM MTOBEPXHOCTH MPSIMOM MPU3MBI

54 [Tnomane 60KOBOI MOBEPXHOCTH U OBEPXHOCTH MPABUILHON MUPAMHU/JIBI, TEOpEMa O IIIOIIA TN 1




OOKOBOI MOBEPXHOCTU YCEUEHHOW MUPaMUJIbI

95 KonTponbsHas padora 1o Teme "MHOrorpaHHUKH" 1
56 [Tonsitue 06 00BEME 1
S7 O6bEM nupaMuIbl 1
58 O0BEM IpaMuIbI 1
59 O6bEM upaMuIbl 1
60 O0BEM IpaMuIbI 1
61 OO0BEM NTPU3MBI 1
62 O0BEM TTPU3MBI 1
63 O0BEM NTPU3MBI 1
64 KonTtponbshas pabora no reme "OOBbEMBI MHOTOI'paHHUKOB" 1
65 [ToBTOpeHue, 06001IeHNE cucTeMaTr3amus 3HaHui. [locTpoenre ceuennii B MHOrOr paHHUKE 1
66 [ToBTOpeHue, 0600IICHIE CI/ICLFGM&TI/ISEUII/ISI 3HaHUW. BerauciaeHue paccTOSHUN: MEXKIY IBYyMS 1
TOYKAMH, OT TOYKH JIO TIPSIMOM, OT TOYKH JI0 TJIOCKOCTH, MEXKIY CKPEIIUBAIOIUMUCS MTPSIMBIMHU
67 Hrorosas KOHTpoNbHAs paboTa 1
[ToBTOpeHue, 0000IIeHNEe cucTeMaTH3alus 3HaHU . Beranciienue yrios: Mexmy
68 CKPEIIMBAIOIIUMHUCS MIPIMBIMH, MEXIY MPSIMOHN U TUIOCKOCTBIO, IBYT'PAHHBIX YTJIOB, YTJIOB MEXIY 1
MJIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KVIACC

KoaunuecTBo 4acoB

Ne i/t Tema ypoka
Bcero

1 Cdepa u map: neHTp, paguyc, AMAMETp; IO L TOBEPXHOCTH Cepsl 1

9 B3anMHoe pacrionoxkenue cepbl v MIOCKOCTH; KacaTelbHas MIIOCKOCTh K cepe; maomais 1
cdepbl

3 N3o06paxenue chepsl, mapa Ha niaockocTd. CedeHus mapa 1

4 HunuHapuyeckas MOBEPXHOCTh, 00pa3yroNue MUINHAPUIECKON TOBEPXHOCTH, OCh 1
UUIMHAPUYECKON TTOBEPXHOCTH

5 Hunmuuap: ocHOBaHUs U OOKOBAsi TOBEPXHOCTh, 00pa3yroas U OCh; M0 1b OOKOBOW U MOJHON 1
TTOBEPXHOCTH

5 N3o0pakeHre MUIMHIPA HA IIOCKOCTH. Pa3Béprka mumHapa. CedeHus MUIMHIpa (IIOCKOCTBIO, 1
MapajuieIbHOW WK MEePHEHIUKYISIPHONU OCH IUJIMHIPA)

7 Konunueckast moBepxXHOCTh, 00pa3yrore KOHUIECKON MOBEPXHOCTH, OCh U BEPIIMHA KOHUIECKOM 1
TTOBEPXHOCTH
Konyc: ocHOBaHMe ¥ BepIIiHA, 00pa3yromiasi U 0Ch; IIOMA b OOKOBOW U TIOJHON MTOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3yoIIre U BEICOTAa; OCHOBAHUS B OOKOBast TOBEPXHOCTh

10 N300paxenne konyca Ha m1ocKkocTU. Pa3Béprka koHyca. CeueHus KoHyca (IJI0OCKOCTBIO, 1
napajuiebHOM OCHOBAHUIO, U IJIOCKOCTBIO, IPOXOAIIEH Yepe3 BEPIIUHY)

11 KomMOuHnanust Ten BpamieHuss 1 MHOTOTPaHHUKOB 1

12 MHororpanHuK, OIMMCaHHBIN OKOJIO cdepbl; chepa, BIUCaHHAs B MHOTOTpaHHUK WU B TEJIO 1
BpallCHUs

13 [Tonsitue 06 00bEMe. OcHOBHBIE CBOICTBA 00BEMOB TEJ 1

14 O0BEM NMIIMHIIPA, KOHYCa 1

15 O06bEM mapa u wion@aabs chepsl 1

16 [TomoOHEIe Tena B mpocTpaHcTBe. COOTHONICHUS MEXAY ILIOMA MU TTOBEPXHOCTEH, 00 bEMaMu 1




OIOOHBIX TEN

17 Kontponbshas padora nmo remam "Tena Bpamienus” u "O0bemsl Ten" 1

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE 1

19 CrnoxeHue U BBIYUTaHUE BEKTOPOB 1

20 YMHOXEHUE BEKTOpa Ha YUCIIO 1

21 Pasnoxkenue BekTopa mo TpéM HeKOMIUIaHapHBIM BekTopaM. [IpaBuio napamienenunena 1

22 Pemenue 3aay, CBA3aHHBIX C IPUMEHEHUEM IIPABWII AE€HCTBUN C BEKTOpaMU 1

93 [IpsimoyronbHas cucteMa KoopauHaT B mpoctpaHcTBe. Koopaunate! Bektopa. [Ipocreiimme 1
3a/la4yl B KOOpAMHATAX

24 VYron Mmexay BekTopamu. CKaJIIpHOE IPOU3BEIEHUE BEKTOPOB 1

25 Brruncnenue yrioB MeAy MPsIMBIMU M INIOCKOCTAMU 1

26 KoopanHaTHO-BEKTOPHBIN METOJ TP PELICHUU T€OMETPUYECKUX 3a1a4 1

27 KonTponpHas padora 1o Teme "BekTopsl 1 KOOPIWHATHI B TPOCTpaHCTBE" 1

28 [ToBTOpenue, o0obIIeHNe U cucTeMaTru3anus 3HaHui. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBbI 1
Kypca MJIaHUMEeTpUn

29 [ToBTOpenue, 0000IIeH e U cucTeMaTu3anus 3HaHuii. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI 1
Kypca IIaHUMEeTPUN

30 [ToBTOpeHue, 0000IIEeHNE U CUCTEMAaTHU3alMs] 3HAHUH. 3a/1a4ll IIIAHUMETPHH U METO/IbI X 1
pelieHus

31 [ToBTOpEHue, 0600IIeHHE U cCUCTeMAaTU3aIMs 3HAHU . 3aja4y TIJIAHUMETPUU B METOBI UX 1
pelieHus

39 [ToBTOpenue, 00o0IIeHNe U cucTeMaTu3anus 3HaHuii. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBbI 1
Kypca CTepeoOMEeTpUu

33 Hrorosast koHTposIbHAS paboTa 1

34 [ToBTOpEHuUe, 0000IIEHNE U CHCTEeMaTH3AIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

* ['eometpus, 10-11 knaccel/ Atanacsia JI.C., byryzoB B.®., Kagomues C.b. u

npyrue, AkimonepHoe obmiectBo «M3marensctBo «IIpocsemienne

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. «<Equnoe okHO J0cTyIa K 00pa3oBaTeIbHBIM Pecypcamy» -
http://windows.edu.ru/

2. «Egunas xomnekuus HUQppoBbIX 00pa30BaATEIbHBIX PECYPCOBY -
http://school-collection.edu.ru/

3. «DenepanbHbIiA IEHTP HHHOPMAIIMOHHBIX 00pa30BaTEILHBIX PECYPCOBY -
http://fcior.edu.ru/

http://eor.edu.ru

3. «DenepanbHbIN HEHTP UHGOPMAITMOHHBIX 00Pa30BATEIbHBIX PECYPCOBY -
http://fcior.edu.ru/

http://eor.edu.ru
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