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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEHEr0 OOIIEro 00pa3oBaHuUsl,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus mporpaMMbl 00eclieYuBaeT OBIAICHUE KIIOYEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOPa3BUTHS M HENPEPBIBHOTO 0O0pa3oBaHUs,
I[EJTIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO W TO3HABATEJIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUM HAa YpPOBHE CpPETHEr0o OOIIEro
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUECKOH 3HAYUMOCTBIO METAIllPEIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABIECHUU JIMYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HHUS IPYTrUX YYEOHBIX NUCUUIUIMH. PazButue y oOydaromuxcs
IIPaBUIBHBIX NPEACTABICHUA O CYIIHOCTH U IPOHUCXOXKIECHHH I€OMETPHUYECKHX
a0CTpaKiMii, COOTHOIIEHHH PEATbHOIO M HWIEAIbHOI0, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KaueCTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBisieTcsl OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHUs, Tak Kak 00ECIeYHBAeT BO3MOXHOCTh M3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHSATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUS T€OMETPUYECKUX 3a7ady, YMEHHUE BBIJIBUTaTh U OINPOBEPrarhb
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIIEHUH 3aa4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX AesATeNbHOCTH dYesnoBeka. OpueHTalusi 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIMaJIbHOrO ObITHS, (opMa
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBanHus  jAelicTBUTeNbHOCTH.  OmnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHAET pa3Hble BUABI Y4YEOHONH U TPYIOBOH NESITEIbHOCTH,



SBIISICTCS OAHUM M3 MPO(PECCHOHATHHO BAXKHBIX KA4eCTB, MOITOMY aKTyalbHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HaIIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcss  4epe3  obOecreuyeHHEe  BO3MOXXKHOCTH  NPUOOpETEHHs U
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIE€OMETPUYECKMX 3HAHUW W JeHCTBUH,
crenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUST 00pa3oBaHus
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHUH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE MpeIHA3HayeHa is
00y4aroIuXcs CPEIHEN MIKOJIbI, HE MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. Takum oOpa3zoM, oOydaroligecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMUs, CBS3aHHBIC
CO cHenupuKoil TeoOMEeTpHUH W HEOOXOAMMBIE [JIsl JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh T'€OMETPHUIO Oojiee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmxeHre Lelau OCBOCHMSI MPOrpaMMbl OOECHEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTteTHRIMH 3aJadaMH  OCBOCHHUS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

 popMHUpOBaHUE NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYPhI
U 0CO3HaHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MUPOM;

« popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJlaxX BPAIICHUS Kak
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

« popMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEKaX, MOJCIISIX U B pealbHOM
MUpPE MHOTOTPAHHUKH U TeJia BPAIICHHUS;

* OBJIQJICHWE METOJAMH DEIICHUS 3aJad Ha TOCTPOCHHUS Ha HM300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e popMHupOBaHME yYMEHHS OMEPUPOBATH OCHOBHBIMH  TOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQ/ICHUE AJITOPUTMAaMU PELICHUs] OCHOBHBIX TUIIOB 3a/1a4; (hOpPMUPOBAHHE
YMEHHsI TPOBOJIUTH HECJOXKHBIC JOKa3aTeNbHBIC PACCYXIACHHUS B XOE
pelIeHusl CTepEeOMETPUYECKMX 3aJad W 3aJa4y ¢ [PaKTUYECKUM
COJIEpKaHUEM;

e Pa3BUTHE WHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH 00yuarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIIEA0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIILJICHUS;



e popmupoBaHue (PYHKIIHMOHATHHON TPAMOTHOCTH, PEJIEBAHTHOM T'€OMETPHH:
YMEHUE paCIO3HABAaTh MPOSBICHUS I'€OMETPHUUECKUX MOHSITHI, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3YYCHHH
IpYruX  y4eOHbIX  MPEIMETOB,  TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, POPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETH, HPHUMEHSATh OCBOEHHBIM TI'€OMETPUYECKUN
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajady,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYYECHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, pelIaeMbIX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHUIO JIOTMYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCcsl B Kypce€ CTEPEOMETPUM MPOBOAMTCS 3a CUYET pElIeHUs 3a1ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa3oB M  3a7ady Ha  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJISIIHOCTh, a OIIEpUpOBaHME O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISIHOCTH, MBICIIEHHOTO U3MEHEHHMSI €r0 UCXOJHOTO COIEPIKaHMUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsitMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpezensercs He TOJIbKO IO COJEp)KATENbHbIM JIMHUSM, HO W IO ToJaM
oOy4eHHs Ha YPOBHE CpeIHEro 001Iero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMbl, pacopeneN€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM 00pa3oM, 4YTOObl OBJAJEHUE TE€OMETPUUECKUMU
MOHATUSIMU YU HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEAOBATENIbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAJINUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsisa e€, o0pasysi MpOYHble MHOKECTBEHHbBIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpECeKaroluect,
MapajyieIbHbIE M CKpelmuBarommecs npsMmbele. [lapamiensHOCTh TPAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTD MPAMOM U IUIOCKOCTHU. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YroJd MEXAY NpSMBIMH B MPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTtei. [lpocTeiline mnpocTpaHCTBEHHbIE (PUIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaieNenumne]; TOCTPOSHUE CEUCHHM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHECHAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOopemMa O NPsIMOi
MEPIIEHAUKYJIIPHON TIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YTOJI MEXIY MNPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM Yrojd JBYIPaHHOrO  yriia.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM 10  TUIOCKOCTH,  TPOEKUuss  (GUrypel  HA  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: NPU3HAK  MEPHEHAUKYJSIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; 'paHu U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAsl MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yceu€HHad nupaMuaa. OJEMEHTbl TMpu3Mbl M nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUKA; MpaBUJIbHAS MpHU3Ma U
MpaBUWIbHAS MNHPAMUJA; NPABWIbHAA TPEYrojbHAs NUPAMHUIA W MPABUIbHBIN
teTpadap; KkyO. I[lpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAax, HNapajulesenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Breruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IPU3MBL
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABUIBHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOOOHBIX TE.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylollas M OCh;, IUIONIaAh OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MOBepXHOCTU. KOHyC: OCHOBaHUME U BEpIlMHA, 00pa3yroIas
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, IUAMETpP; IJIOMIAIb MMOBEPXHOCTU C]ephl.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka IMIIMH]Ipa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WIHA TEJO
BpaIleHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPsIMOYTOJIBHOTO Tapajulesienunena M ciaeacTBus u3 He€. O0bEM LUIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[Tomo6Gueie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuleIbHO€ OCHOBAaHUIO U MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopam. [lpaBuiio mapamienenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopamu. CKajasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMHA M IUIOCKOCTSAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOro OOMIECTBA, MPEACTABICHHEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHHM,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aHUMOJECUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCHIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKONW MaTeMaTUUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIKEHUN B JIPYTMX HayKaxX, TEXHOJOTrusx, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OTHYECKOTO  IOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTBIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOIO OyayIIEro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad, peLIeHuH, paccyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 06€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (3I0pOBOE NMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATHUN U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANBHON  NIEeATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



FOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKWU3HH, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHWEeM TJ00adbHOIO  XapakTepa HSKOJOTHYECKHX MpoOlieM;
OpUCHTAIMel Ha MPUMCHEHHE MAaTEeMaTHUECKUX 3HAHWM IS PEIIeHUS 33134 B
o0JacTh OKpyKawIeld cpeapl, IIaHUPOBAHUS TIOCTYIIKOB M OICHKH HX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW MAEsITENbHOCTH, JTaloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs MWBUIN3AINW, OBJAJACHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYIO M HCCICIOBATEIBCKYIO JESITEIBHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie — nozmasamenvuwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUAIOWUXCS (0CBOeHUe
Memo008  NO3HAHUA — OKpYICAWe2o0  Mupa,  NpUMeHeHue  J10SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

* BBISIBIISITh M XapPaKTEPHU30BaTh CYIICCTBCHHBIC NMPU3HAKA MAaTEMAaTHYSCKUX
O00BEKTOB, TOHATUH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAITHN3A;

e BOCIIPUHUMATh,  (OPMYIHPOBATH H  NPEOOPa30OBBIBATH  CYKICHHS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIC, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

eBBISIBJISITh ~ MaT€MaTU4YeCKWE€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e ICTIATh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MIPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJBL;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaur (CpaBHMBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e ICTIOJI30BAaTh BOMPOCHI KaK MCCIEIOBATEIBCKAN HHCTPYMEHT IO3HAHMUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e IPOBOJINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBICHUS,
mpoliecca, BBISBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
MPOIIECCaMH;

e CAMOCTOSITEILHO (DOpMYyIHpPOBaTh OOOOIIEHHS W BBIBOJBI MO peE3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIhTAaTOB, BEIBOJIOB U 000OIICHHIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

e BBISIBJISITH ACPUIIUTH HHGOPMAIIMH, TAaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

e BEIOHpaTh WH()OPMAITUIO U3 UCTOYHHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB U ()OPM TIPEACTABICHUS;

e CTPYKTYpUPOBATh MH(POPMAIINIO, TIPEACTABIATh €€ B Pa3NMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

chopmMupo8anHOCmMb COYUATILHBIX HABLIKOG 0OYUAIOUUXCHL.

OOmenne:



e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
pelIeHus 3a/1a4¥, KOMMEHTHUPOBATh TIOJyUYEHHBINA Pe3yIbTaT;

*B X0J/I¢ OOCYXJICHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
pOoOJIEMBI, perIaeMoi 3a/1a4uM, BEICKAa3bIBaTh UCH, HAIICJICHHBIC HA TIOUCK
pEIICHHs; COIMOCTaBISATh CBOW CYXKIEHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHANIorTa, OOHAPYXHBATh Pa3IM4YMe M CXOJCTBO IO3HIIUN; B
KOPPEKTHOH Gopme PopMyTHUpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,

o IPEJICTABIISATH PE3YJIbTAThl PEIICHUS 3a/1auH, SKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOCKTA; CaMOCTOSATEIBLHO BBIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM
3aJ1a4 MPe3eHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh U HUCIIOJB30BATh MPEUMYIIECCTBA KOMAaHTHON ¥ MHAUBUAYATIbHON
paboTHl TpW pelieHUH YYeOHBIX 3a/Jad; MPUHUMATh Ie7Th COBMECTHOU
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenaTb BUABI padOT, TOTOBAPUBATHCS, OOCYXKIATh IPOIECC U
pe3yabTar paboThl; 0000IIaTh MHCHHS HECKOJBKUX JIFOCH;

e YJaCTBOBATh B TPYMNIOBBIX (popMax paboThl (0OCYKaeHUs, OOMEH MHEHUMH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusaiom
dopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

e COCTABJISITH IJIaH, aJITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIOCO0 PEIICHHUs €
y4E€TOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILIECHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

eBJIAJICTh HABbIKAMU  TIO3HABATEIBHOM  peQueKCMH KakK  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CHOCOOAMHU  CaMOINPOBEPKH, CAMOKOHTpOJIA THpolecca H
pe3yapTara peleHnss MaTEMaTUIEeCKOU 3a1a4u;

e IPEABUIECTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYThH IIPU PELICHUU 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYJHOCTEM;



e OLICHUBATh COOTBETCTBHE pe3ylbTaTa LEJIA W YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUM W CIEACTBHS M3 HHUX TPU PEUICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JIBYTPAHHBIA yrojl, TPaHU ABYTPAHHOTO YTJIa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUIIBHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHABI MHOTOTPAaHHUKOB (MHUpamMHuaa; TpuU3Ma,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; MPSIMbIE ¥ HAKJIOHHBIE TIPU3MBI, TTApaIJICIICITUTIC IbI).

OmneprpoBaTh MOHITHIMHE: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYCCKHUX 3a7ad Ha BBIYHCIICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKA JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS TMPSAMBIMH, MEXKIy TMpsIMOH ¥ IJIOCKOCTBIO, MEXITY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Boerancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHHS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUYECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIE TOHATHA B IPOLIECCE IOUCKA PEMICHUS
MaTeMaTHuecKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAX0KICHUEM N€OMETPUUYECKUX BEJIMYHH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (HUWJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpaICHUS.

BbaucnsaTe COOTHOLIEHUS] MEXY IUIOIAASIMU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemble (QUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpAIllCHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHHS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, O0BACHATh, KAKUMU CBOMCTBAMH OHU 00JIJ1aI0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpa, YIOJd MEXKIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE TeOMETPUYECKUX BEJIUYHUH 10 00pa3liaM WJIu ajilrOpUuTMaM, MpUMEHSs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJMy4YEHHbIC 3HAHUS HA MPAKTUKE: AHAJU3UPOBATH PEaJIbHBIC
CUTyallud W IPUMEHATh W3YYCHHBIE IOHATUS B MPOLECCE IOUCKA PEUICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOpPEM, ammapaTa aireOpbl; pemarhb
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
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IJTOCKOCTEM

Yriael MeXIY

MMpsIMBIMHA U
IIJIOCKOCTAMU

12

12

10

https://www.yaklass.ru/p/geometria

https://www.yaklass.ru/p/geometria

https://www.yaklass.ru/p/geometria

https://www.vaklass.ru/p/geometria

MHororpanHuk#
OO6BEMBI
MHOT'OTPaHHUKOB
IToBTOpEHME:
CEYCHMUH,

11

https://www.yaklass.ru/p/geometria

https://www.yaklass.ru/p/geometria

https://eqe.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E
0BG6EE7DC



https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://www.yaklass.ru/p/geometria
https://www.yaklass.ru/p/geometria
https://www.yaklass.ru/p/geometria
https://www.yaklass.ru/p/geometria
https://www.yaklass.ru/p/geometria
https://www.yaklass.ru/p/geometria
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC

paccTosHusA U
YIJIBL

OBLLEE
KOJIMYECTBO YACOB 68
I10 TIPOTPAMME




11 KJIACC

Haumenosan
Ne

e pa3aesoB
n/ P

H TeM

n
NMPOrpaMmbl

Tena
BpaIcHus

OO0BEMBI TET

KoanuyecTBO 4acos

Bcer
0

12

KoHnTpobH
ble padoThI

[MpakTnyeck
ue padoTsl

JuaexkTpoHHble (HU(poBbHIe) 00pa3oBaTebHbIE PeCYPChI

https://www.yaklass.ru/p/geometria

https://www.yaklass.ru/p/geometria

Bekrops!
KOOPJWHATHI B
MPOCTPAHCTBE
[ToBTOpEHHE,
0000111eHHE,
crucTemMaTusan

WS 3HAHUKN
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

10

34

https://www.yaklass.ru/p/geometria

https://eqe.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97EOB
6EE7DC
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https://www.yaklass.ru/p/geometria
https://www.yaklass.ru/p/geometria
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunuyecrBo yacos =
Nem/m | Tema ypoka B KoHTpoJbHbIE IpakTHyeckue g E
cero padoThI padoTsbI = ;
=
1 IToBTOpEHME U3yueHHOro B 7-9 Kaccax 1 1 Hep.
2 [ToBTOpenue n3ydyeHHoro B 7-9 knaccax 1 1 Hega,
3 [ToBTOpenue nzydeHHoro B 7-9 knaccax 1 2 Hep.
4 [ToBTOpEeHne u3yyeHHoro B 7-9 kaccax 1 1 2 Hep.,
OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOUKA, 3 Hega.
npsiMasi, INOCKOCTh, IPOCTPAHCTBO.
5 [IpaBuiia n300paxeHus Ha PUCYHKaX: 1
1300pakeHus MJIOCKOCTEH, MapajieIbHbIX
NPSIMBIX (OTPE3KOB), CEPEMHBI OTpe3Ka
5 [TonsATHS: IEpeceKaroIuecs MIOCKOCTH, 1 3 Hega.
nepeceKaroIuecs npsimas ¥ IIocKoCTh
3HAaKOMCTBO C MHOTOTPaHHUKAMH, 4 Hep.
7 n300pakeH1e MHOTOIPaHHUKOB Ha 1
PHUCYHKaX, Ha TPOEKITMOHHBIX YePTEeKaxX
HauanbHble cBefieHUs 0 KyOe U mupamu/e, 4 Hep,
8 uX pa3BEpTku U Mojenu. CeueHus 1
MHOTOTPaHHHKOB
[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSCHUH 5 Heg.
9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U 1
CIIEICTBUS U3 HUX
10 [TonrsATHE 00 AKCHOMATHYECKOM MTOCTPOSHHUH 1 1 5 Hea.

CTCPCOMETPHUU: AKCUOMBI CTCPECOMCTPUU U




CICACTBUA N3 HUX

Bsaumnoe pacrnosoxeHue npsiMbix B 6 HeA,
1 IIPOCTPAHCTBE: MEPECEKAIOLINECS,

NapajuleJIbHbIE U CKPEIMBAIOINECS

IpsiMble

[TapanienbHOCTb NPSMBIX U INIOCKOCTEN B 6 HeA,
12 MIPOCTPAHCTBE: MapaliesibHbIE MPSMBbIC B

MPOCTPAHCTBE; NAPATUIETBHOCTD TPEX

MIPSIMBIX

[TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B 7 Hep,
13 npoctpancte: [lapanienbHOCTh MpsAMOil u

TJIOCKOCTH
14 VYTiBl ¢ COHAIIPaBIEHHBIMU CTOPOHAMU 7 Hep,
15 Yrois Mexay IpsMBIMU B IIPOCTPAHCTBE 8 Hep.
16 VYo MexIy NpsSMBIMU B IPOCTPAHCTBE 8 Hepa,
17 [TapannenbHOCTh MIIOCKOCTEM: 9 Hep,

napajuieNbHbIe MII0CKOCTH
18 CaolicTBa napamienbHbIX INIOCKOCTEN 9 Hep,

[Ipocreiimune npocTpaHCTBEHHbIE (PUTYPHI 10 Heg,
19 Ha TJIOCKOCTH: TETPadp, KyoO,

napajuiesIenunes
20 [Toctpoenue ceueHumii 10 Heg.
21 [TocTpoenue ceuenunit 11 Hegp.

Kontponbnas padota o teme "lIpsimbie u 11 Hea,
22 TIJIOCKOCTH B TIPOCTPAHCTRBE.

[TapanmienbHOCTb NPSAMBIX U IJIOCKOCTER"
93 IlepnieH IUKyYIAPHOCTD NPSIMOU U 12 Hep.

IIJIOCKOCTH: TIEPIIEHINKYJIAPHBIE MPSIMbIE B




IIPOCTPAHCTBE

24 [Ipsimbie napajuiesbHbIE U 12 Hegp.
NEPIEHIUKYISIPHBIE K INIOCKOCTH

o5 [Ipsimbie mapauieibHbIE U 13 Hegp.
MEPIICHAUKYIISIPHBIE K INIOCKOCTH

26 [Ipu3Hak neprneHAMKyJISpHOCTH IPSIMOU U 13 Hep.
IIJIOCKOCTH

97 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMOM U 14 Hep,
IIJIOCKOCTH

28 Teopema o npsiMoii epreHAUKYISIPHON 14 Hep,
IIOCKOCTH

29 Teopema 0 npsAMON NEepIEHIUKYISIPHON 15 Hegp,
IIJIOCKOCTH

30 Teopema o npsiMoii epHeHAUKYISIPHON 15 Hep,
IIJIOCKOCTH
IlepnieHqUKYIIAp U HAKIIOHHBIE: PACCTOSHUE 16 Hep,

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MIPSAMOM 10 MIJIOCKOCTH
[TeprieHAMKYISp U HAKJIOHHBIE: PACCTOSIHUE 16 Hep.

32 OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT
MIPSAMOM A0 MIIOCKOCTH
[lepneHquKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE 17 Hegp.

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
NPAMOM 10 TITIOCKOCTH

34 KonrtponsHas pabora no teme 17 Hegp.
"[lepnieHIUKYISIPHOCTD B IPOCTpaHCTBE"

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM 18 Heg,

" IMJIOCKOCTBIO




36

JIByrpaHHBIN yroJl, JMHEHHBIA yroi
IBYTPAHHOIO yIJIa

18 Hep.

37

38

39

JIByrpaHHBIN yroJl, JMHEHHBIA yroi
JBYTPAHHOI'O yria

[leprieHAMKYASAPHOCTD IIOCKOCTEH:
MIPU3HAK MEPIEHIUKYISIPHOCTU ABYX
IIJIOCKOCTEN

[lepnieHIUKYISIPHOCTD MIOCKOCTEH:
MPU3HAK MEPIECHIUKYISIPHOCTH JBYX
IIJIOCKOCTEH

19 Hegp.

19 Hep.

20 Hegp,

40

[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYISIPHOCTU ABYX
IIJIOCKOCTEMN

20 Hega.

41
42

Teopema 0 TpEX neprneHANKyIIpax

Teopema o TpEX NneprneHauKyIIpax

21 Hep.
21 Hep,

43

44

45

Teopema o TpEX nepHeHANKYIApax
KonrtponbHas pabota o remMmam

KourtponsHas padora 1o teme "Yrisl
p p
MEXy NMPSAMBIMHU U MJIOCKOCTSIMU"

IlousTue MHOI'OrpaHHHKa, OCHOBHBIC
QJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HEBLIITYKJIBIC MHOTOTPAHHUKH, pasBépTKa
MHOTr'OrpaHHUKa

22 Hep.
22 Hep.

23 Hea.

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBaHMS IPU3MBI; IPsIMasi ¥ HAKJIOHHAs
pU3Mbl; OOKOBAs U MOJIHAS TTOBEPXHOCTh
IIPU3MBI

23 Hea.

47

[Tapamenenunen, NpsMOYTOJIbHBII

24 Hep.




nmapaJjijieJICmIic I u €ro CBOMCTBaA

48

49

IIupamuna: N-yrosnbHas nupamMuaa, TpaHu v
OCHOBAHHUE MHPAMHUJIBL; OOKOBAs M MOJIHAS
IIOBEPXHOCTb NMUPAMU/IbI; IPABWIbHAS U
ycedy€HHas nupamuaa

IIpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
IIPABUIIBHOIO MHOT'OI'PaHHUKA; IPaBUIIbHAS
IIpru3Ma 1 1paBuJibHasg nupamMuaa,
IpaBHJIbHAA TPCYroJibHasA IMupamMuaa u
MIpaBWIbHBIN TeTpa’ip; KyO.
[Ipencrasnenue o MpaBUIIBHBIX
MHOTI'OI'paHHHUKaX: OKTa31p, JOJAEKa’Ip U
UKOCadIp

24 Hep,

25 Hegp,

50

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IPSAMOM, INIOCKOCTH.
DneMeHThl CUMMETPUU B TUpaMUIax,
napajuiejenunenax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

25 Hep.

51

52

53

Brruncnenue 37eMEHTOB MHOTOTPaHHHUKOB!
p€Opa, TuaroHasu, yribl

[Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM
MOBEPXHOCTU MPSIMOM MPU3MBI, IIOIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTU MPSIMON MPU3MBI

CeueHns MMPU3MBI U TUPAMUIBI

26 Hep.

26 Hea.

27 Hep.

54
55

CeueHns pU3MBbI U TUPAMUIBL.

CeueHns MMPU3MBbI U TUPAMUIBI.

27 Hep.
28 Hep.

56

TToustue 00 00BEME

N R R

28 Hep.




S7 O0BEM nupamMusl 1 29 Hep,
58 O06BEM TUpaMuIBI 1 29 Hep.
59 O0BEM nupamMusl 1 30 Heg.
60 O0BEM npu3MBI 1 30 Heg.
61 O06BEM IPU3MBI 1 31 Heg.
62 O0BEM npu3MBI 1 31 Heg.
ITooGHBIE TENa B IPOCTPAHCTBE. 32 Heg.
63 CoOTHOIIEHUS MEXKY TUIOIIAAIMHU 1
MOBEpXHOCTEH, 00bEMaMHU 1TOIOOHBIX TEl.
64 KonTponbras padota o teme "O0bEMBI 1 32 Hega.
MHOTOI'PaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS 33 Hega.
65 sranuid. [locTpoeHue ceueHuit B 1
MHOTOTpaHHHKE
[ToBTOpEeHME, 0600IIEHNE CHCTeMAaTHU3AIIHS 33 Hega.
3HaHUH. BeIYKCIIEHHE PACCTOSTHUI: MEXIY
66 JBYMSI TOYKaMH, OT TOYKH JIO TIPSIMOH, OT 1
TOYKH J0 TUIOCKOCTH, MEXIY
CKPEUTHBAOIIUMHUCS MTPSIMBIMH
67 HToroBast KOHTpOJIbHASA paboTa 1 34 Hep,
[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3AITUS 34 Hep.
3HaHUH. BeIUKCIIEHHE YTIIOB: MEXIY
68 CKPEIMBAIOINMUCS IPSIMBIMU, MEKITY 1
NPSIMOI U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJIOB MEXAY TIOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

Cdepa u map: ueHTp, paanyc, IuamMeTp;
IUIOIIA/b TIOBEPXHOCTH cephl. BzanmHoe
pacrnosoxeHue chepbl U MIOCKOCTH;
KacareybHasl INIOCKOCTb K cdepe

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

HunmuHapudeckas TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU, OCh ITMIIMHIPUICCKOMN
MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 och;
IUIOIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N3o0paxkenue muinHapa Ha TUIOCKOCTH.
Pa3Béprka nunuaapa. CeueHus MUIMHIPA
(TITOCKOCTHI0, MapajiebHON HiTn
MEPIEeHIUKYISIPHON OCH IIUIUHAPA)

Konnueckas moBepXHOCTh, 00pa3yromme
KOHHUYECKOH IMOBEPXHOCTHU, OCb U
BEpIIMHA KOHUYECKOW TTOBEPXHOCTH

Konyc: ocHOBaHue U BepiInHA,
o0pa3yromias 1 oCh; IIIOLAAb OOKOBOW 1




IIOJTHOW ITOBEPXHOCTH

10

VYceu€HHbIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBAHUS M OOKOBas
MMOBEPXHOCTh

N3006paxeHune koHyca Ha MIOCKOCTH.
Pa3Béptka konyca. CeueHus KoHyca
(TITOCKOCTHI0, MapaljIeNIbHON OCHOBaHMUIO,
U IUIOCKOCTBIO, MPOXOISIIEH yepes
BEPILUHY)

KomOunanwms Ten BpamieHus u
MHOT'OTPaHHUKOB

11

MHoOrorpanHuK, OIMCaHHBIA OKOJIO
cdepsl; cepa, BUcaHHAs B
MHOTOTPaHHUK WX B TEJIO BPALICHUS

12

13

14

[IpakTnueckas padbora no teme «Tena
BpaIllEHUs»

[TousTue 06 06béMe. OCHOBHEBIE CBOMCTBA
00BEMOB Ten. Teopema 00 00BEMe
MPSIMOYTOJIBHOTO MapasuIesenumeaa u
CIICICTBUS U3 HEE.

O0BEM LMIAMHIpPA, KOHYCA

15

16

17

O6béM mapa ¥ miomaab chepol

[Tomo6HbIE Tena B MPOCTPAHCTBE.
CoOTHOILIEHUS MEXKTY TUIOMIAIIMHU
MMOBEPXHOCTEH, 00bEMaMK MTOJOOHBIX TEI

KontponbHas pabota no tTemam "Terna
BpameHus" u "O6beMbl Ten"

18

BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE




19

CoXCHHE U BBIUNTAHHUC BCKTOPOB

20

21

VMHOXEHIE BCKTOpa Ha YHUCJIO

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaJiesnenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JEUCTBUH C
BEKTOpaMH

23

24

25

[IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexnay Bekropamu. CkajsspHOe
MIPOU3BEJICHNE BEKTOPOB

Boruncnenue yriioB Mex1y NpsIMbIMU U
IIJIOCKOCTSIMU

26

27

28

KoopanHaTHO-BEKTOPHBINA METOT TPU
pPELIEHNH T€OMETPUYECKUX 3a1a4

KontponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"

[ToBTOpenue, 0600IIEHNE U
cucreMaru3anus 3HaHuii. OCHOBHbIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600mEeHNE 1
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpenue, 0600mEeHNE U




cucTEMAaTH3allis 3HAHUM. 3a1aun
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS

[ToBTOpEeHUE, 0600IICHNE 1

31 CUCTEMaTH3allusl 3HAHWH. 3a1aun 1
TUTAHUMETPUHU ¥ METOJIBI X PEIICHUS
IToBTOpeHuE, 0600IIEHNE U

32 cucTeMaru3anus 3HaHui. OCHOBHBIC 1
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 HroroBast koHTpoIbHAs paboTa 1

34 [ToBTOpeHME, 0600IICHNE 1 1
CHUCTEMaTH3aIus 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremarnka: airedpa u Hadajga MaTeMaTHYECKOTO aHaJIM3a, TeOMETPHS.
I'eometpus, 10-11 kmaccwl/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA
®denepanpHas paboyas mporpaMma CpeHero 001ero 0opa3oBaHus
Meroaunueckue pekoMeHianuu K yueouuky JI.c.Atanacsina, B.®.byTty3oBa,

C.b.Kagomuena u nip.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97EOBGEE

7DC OrtxkpeiThiii 6ank EI'D

https://oge.fipi.ru/bank/index.php?proj=DEOE276E497 AB3784C3FC4CC20248D
CO OtkpsiThiit 6ank OI'D

https://www.yaklass.ru/p/geometria






