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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTrO Kypca «l'eomerpusi» 0a30BOrO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, M TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO Pa3BUTHSA
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (opMUpPOBaHUS (YHKUMOHATBHOM MaTeMaTUYeCKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W HACATbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHUs, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEIIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amaya (opmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIHAIBHOCTSIM, HE CBA3aHHBIM C MIPUKIIATHBIM UCTIOJIH30BAHUEM T€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroIuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJIUMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmupoBaHue TMNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPAaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEW B peajbHBIX >KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar Uil PElIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOYy OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3ajJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
0o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero ooOpa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENIbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henenmo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B TNPOCTPAHCTBE: MAPAJUIEIbHBIE TPAMBbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocte. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOU
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 0  IUIOCKOCTH,  NPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOrorpanHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W TPaBUJIbHBINA
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTU NPABWIHHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue UWINHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MoBepXHOCTU. KOoHyC: OCHOBaHME U BeplIMHA, 00pa3yronas
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepsl U TUIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToa Mexay BekTopaMu. CKaJasipHOE MPOU3BEIIEHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpPaMMBI yueOHOTo TMpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUMH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyayLIETrO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEMaTHKOW W €€ NPUIOKCHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MAaTeMaTHIECKOM HAIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlCH Ha NMPUMCHCHHE MAaTEMaTHUYCCKUX 3HAHWM JUIs pEIICHHUS 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpPOHW KaK CpPEJICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCarwjeeo  Mupa,  NpUMeHeHue  J10SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeNeICHUS  TOHSATHUW; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHUH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemnieHUs ydyeOHOM 3adaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MnpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IPOIIECCa, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HWCTOYHWKOB  PA3JUYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTAa;  CaMOCTOSTENIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3allMi0 COBMECTHOM
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMbI» U WHBIC); BBINOJHATH CBOIO YacTh pabOThHl U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IPH PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKECHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: NMAPAIEIBHOCTh U TEPIICHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPAaHHOTO yIia; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIHBIN NapajijIesienumne, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemmars 3aaun Ha HaXOXKICHHE TEOMETPUIECKUX BEJIMYMH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHUE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TIJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI.

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

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIararoiuX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC W
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJIEMBbl, MOJEIUPOBATh peaibHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJpPHYECKas IOBEPXHOCTh, oOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHrue chepbl U MITOCKOCTH.

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

Boruncnsate 00bEMBI M TUIOHIAAM  TIOBEPXHOCTEH  Teld  BpalleHHs,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHGOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHS BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOWCTBAMHU OHH 00JIaJIal0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUWA W
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a1ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallul W TPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE MOUCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEITUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE

Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue

n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI

pecypchl
1 B 10 http://www.ege.edu.ru/
BEACHAC B CTCPCOMETPHIO https://resh.edu.ru/

5 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 http://www.ege.edu.ru/
[TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN http://www.fipi.ru
[lepneHuKyISIPHOCTD MPSAMBIX U http://www.fipi.ru

3 . 12
IIJIOCKOCTEN https://resh.edu.ru/

4 v 10 1 http://www.fipi.ru

[JIBl MEXAY MPSMBIMU U TUIOCKOCTSIMHU https://resh.edu.ru/
http://www.fipi.ru

> MrororpanHHuiH 1 . http://zadachi.mccme.ru

N http://www.fipi.ru
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 http://zadachi.mceme.ru
; n _ 4 1 http://online-ege.ru
OBTOPEHME: CEUEHMUSI, PACCTOSTHUS U YTJIbI http:/fwwwfibi.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



http://www.ege.edu.ru/
https://resh.edu.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/
http://www.fipi.ru/
https://resh.edu.ru/
http://www.fipi.ru/
https://resh.edu.ru/
http://www.fipi.ru/
http://zadachi.mccme.ru/
http://www.fipi.ru/
http://zadachi.mccme.ru/
http://online-ege.ru/
http://www.fipi.ru/

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUE pa3ae/ioB H TEM uu(posBLIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
http://www.fipi.ru
1 Tena Bpamenus 12 http://zadachi.mccme.ru
https://resh.edu.ru/
http://www.fipi.ru
2 OO0BEMEI Tel 5 http://zadachi.mccme.ru
https://resh.edu.ru/
http://online-ege.ru
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 http://www.fipi.ru
http://zadachi.mccme.ru
4 [ToBTOpeHME, 0000MIICHNE, 7 http://online-ege.ru
cUCTeMaTH3alus 3HaHUU http://www.fipi.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0



http://www.fipi.ru/
http://zadachi.mccme.ru/
https://resh.edu.ru/
http://www.fipi.ru/
http://zadachi.mccme.ru/
https://resh.edu.ru/
http://online-ege.ru/
http://www.fipi.ru/
http://zadachi.mccme.ru/
http://online-ege.ru/
http://www.fipi.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Konu4yecTBo yacos
Ne T
eMa ypoka
/i yp Beero Kourpoabuble IIpakTHyeckue
padoThI padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE NOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, IJIOCKOCTb,
npoctpanctBo. [IpaBuia nzo0pakeHus
Ha PUCYHKaX: U300paKeHUs IIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

https://resh.edu.ru/

IlonsTus: MEpCCCKaAromurecs mI0CKOCTH,
InepeceKarommecs npsamas U rmji0CKOCTb

IlonsTus: IepeceKaromumecs mIoCKOCTH,
nepeceKkarommecs npsaMast v rjiI0CKOCTb

https://resh.edu.ru/

https://resh.edu.ru/

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PHUCYHKaX, Ha MPOEKIIMOHHBIX YepTerKax

http://www.fipi.ru

HauanpHubie cBenenus o kyoe u
MUpaMuIie, UX pa3BEPTKH U MOJIEIH. 1
CeueHust MHOTOIPaHHUKOB

https://resh.edu.ru/

HauanbHble cBefieHus 0 KyOe u
nupamuie, X pa3BEPTKU U MOJEIH. 1
CeueHnss MHOTOTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMCTPUU: AaKCUOMBI

http://zadachi.mccme.ru

http://www.fipi.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://www.fipi.ru/
https://resh.edu.ru/
http://zadachi.mccme.ru/
http://www.fipi.ru/

CTEPEOMETPHUH U CIICICTBUS U3 HUX

Ilonsatue 06 akCHOMATUYECKOM

8 IIOCTPOECHUH CTEPEOMETPUHN: AKCUOMBI http://reshuege.ru
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsATHe 06 aKCHOMAaTHYECKOM

9 MOCTPOEHUH CTEPEOMETPUU: AKCUOMBI http://zadachi.mccme.ru
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsaTHe 06 akCHOMaTUYECKOM

10 IMOCTPOCHUH CTEPEOMETPUN: AKCUOMBI http://www.fipi.ru
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B

11 IIPOCTPAHCTBE: MEPECEKAIOINECS, httos://resh.edu.ru/
NapajuIeJIbHbIE U CKPEILNBAIOIINECS
IpsiMbIE
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN

12 B IIPOCTPAHCTBE: MapaljiesbHbIe npsn\fme htto://zadachimeeme.ru
B [IPOCTPAHCTBE; MapajlIeIbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTb NPSAMBIX U MJIOCKOCTEN

13 B npoctpancTie: [lapaenbHOCTh http://www.fipi.ru
MPSIMOM U TUIOCKOCTH

14 VYIIIBI ¢ COHANPABIEHHBIMU CTOPOHAMU http://reshuege.ru

15 Yros Mexay IpsMBIMU B IPOCTPAHCTBE https://resh.edu.ru/

16 Yroa Mexay IpsAMBIMU B IIPOCTPAHCTBE http://www.allmath.ru/

17 [TapannenbHOCTh MIOCKOCTEM: http://www.fibi.ru
IapajuleIbHbIE III0CKOCTH

18 CBoiicTBa apauIeIbHBIX TIOCKOCTEH http://www.allmath.ru/

19 IIpocreiimme mpocTpaHCTBEHHbIE http://reshuege.ru



http://reshuege.ru/
http://zadachi.mccme.ru/
http://www.fipi.ru/
https://resh.edu.ru/
http://zadachi.mccme.ru/
http://www.fipi.ru/
http://reshuege.ru/
https://resh.edu.ru/
http://www.allmath.ru/
http://www.fipi.ru/
http://www.allmath.ru/
http://reshuege.ru/

(GuUrypsl Ha IIOCKOCTHU: TETPAdAP, KyO,
napasuiesienumnesa

20 [Toctpoenue ceuenumii http://www.fipi.ru

21 [TocTpoenue ceueHuit https://resh.edu.ru/
Konrponsnas padora no reme "[Ipsmbie

22 U IUIOCKOCTH B IPOCTPAHCTBE. http://www.allmath.ru/
[TapamnenbHOCTb NPSAMBIX U IIIOCKOCTER"
[lepneHuKyISIPHOCTD NPSMOU U

23 IUTOCKOCTH: TIEPIICHIUKYIISIPHBIEC TTPSIMbIC http://www.fipi.ru
B [IPOCTPAHCTBE

24 Hlpaere mapasuienbibie i http://zadachi.mccme.ru
MEePIEHIUKYISIPHbIE K ITTIOCKOCTH

25 Ilpsnbie napaenbHbie i http://www.allmath.ru/
MEPIEHIUKYJIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHAuKyJISpHOCTH IPSIMOU https://resh.edu.ru/
U TUIOCKOCTH

97 IIpu3Hak nepneHuKyJIIpHOCTH MPSIMON T ——
U TUIOCKOCTH

28 Teopema o npsAMON NEpHIEHAUKYISIPHON https://resh.edu.ru/
IJI0CKOCTH

29 TeopeMa 0 npsAMON NepHEeH AUKYIISAPHON http: //reshuege.ru
IJI0CKOCTH

30 TeopeMa 0 npsAMOM NepIEHAUKYIISIPHON
IJIOCKOCTH
[lepnieHIUKYNSp M HAKIOHHBIE:

31 paccTosiHUEe OT TOYKH JI0 TIIOCKOCTH, https://resh.edu.ru/
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH

32 [lepnienquKymsip ¥ HAKJIOHHBIE: http://zadachi.mccme.ru



http://www.fipi.ru/
https://resh.edu.ru/
http://www.allmath.ru/
http://www.fipi.ru/
http://zadachi.mccme.ru/
http://www.allmath.ru/
https://resh.edu.ru/
http://www.fipi.ru/
https://resh.edu.ru/
http://reshuege.ru/
https://resh.edu.ru/
http://zadachi.mccme.ru/

pacCcToAHruC OT TOYKH 0 IJIOCKOCTH,

pacCcTosAHUEC OT HpﬂMOﬁ J0 IIIIOCKOCTH

[lepnieHquKymsp ¥ HAKJIOHHBIE:

33 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, https://resh.edu.ru/
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH
[leprienAuKyNAp U HAKJIOHHBIE:

34 paccTossHUE OT TOYKH JI0 TIIOCKOCTH, http://reshuege.ru
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

35 VYrasl ]i IIPOCTPAHCTBE: YTOJl MEXIY httos://resh.edu.ru/
IPSIMOH U TIOCKOCTBIO

36 JIByrpaHHBIN yroJl, JMHEHHBIA Yroi htto://www.fipi.ru
JBYTPAHHOI'O yIJia

37 JlByrpatHELit yroi, HHEHHbIH yron https://resh.edu.ru/
JBYTPAHHOI'O yIJia
[leprieHAUKYIAPHOCTD MIOCKOCTEH:

38 IIPU3HAK NEPIECHAUKYIIPHOCTH IBYX http://www.allmath.ru/
IIJIOCKOCTEN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:

39 MIPU3HAK TIEPIICHIUKYIIPHOCTH ABYX https://resh.edu.ru/
IIJIOCKOCTEN
[lepneHuKyYISIPHOCTB MIJIOCKOCTEM:

40 MIPU3HAK NEPIEHAUKYISIPHOCTH IBYX http://www.allmath.ru/
IIJIOCKOCTEN

41 Teopema o TpEX nepneHANKYIApax https://resh.edu.ru/

42 Teopema o TpEX mepreHANKYIAPAx http://www.fipi.ru

43 Teopema o TpEX nepneHANKYIApax http://reshuege.ru

44 Konrpombuas pabora no Teman http://zadachi.mccme.ru

"IlepneHIUKYISIPHOCTD NPSAMBIX U



https://resh.edu.ru/
http://reshuege.ru/
https://resh.edu.ru/
http://www.fipi.ru/
https://resh.edu.ru/
http://www.allmath.ru/
https://resh.edu.ru/
http://www.allmath.ru/
https://resh.edu.ru/
http://www.fipi.ru/
http://reshuege.ru/
http://zadachi.mccme.ru/

mockocTeil" u "YTibl MEXIY IPSIMBIMU
U II0cKoCcTAMU"

45

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOI'OTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOI'OTPaHHUKA

https://resh.edu.ru/

46

47

48

[Ipusma: n-yronpHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; IIpsIMast U
HAKJIOHHAs IPU3Mbl; OOKOBAasl U MOJIHAS
[TOBEPXHOCTb MTPU3MBI

[Napannenenunen, mpsIMOYTOJIbHBII
napaJuieNienuIe U ero CBoicTBa
[Tupamuna: N-yronbHas nupamuaa, TpaHu
Y OCHOBaHUE MUPaMUJIbL; OOKOBas U
TOJIHAS TOBEPXHOCTh TUPAMU/IBL;
MpaBWJIbHASA U yCeUEHHAS MUPaMU/Ia

http://www.allmath.ru/

https://resh.edu.ru/

http://www.fipi.ru

49

50

HpaBI/IJ'IBHI)IC MHOTI'OIpaHHUKH: ITIOHATHUC
IIPaBHWJIBHOTO MHOTOTPAHHUKA;
IIpaBWIbHAS [IPU3Ma U NIPaBUIIbHAS
NMpaMK/ia; TPaBUIbHAS TPEYTOJIbHAS
NUpaMyU/ia ¥ NPaBUIBHBIN TETpasap; KyO
[IpencraBnenue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTa’3p, NOACKa Ip U
HKOCAdP.

http://reshuege.ru

http://zadachi.mccme.ru

51

CummMeTpusi B TPOCTPAHCTBE: CUMMETPHS
OTHOCUTEIBHO TOYKH, MPSMOU,
MJIOCKOCTH. DJIE€MEHThI CHMMETPUH B
UpamMuaax, napajiejaenuenax,
MPaBUJIbHBIX MHOTOTPAaHHUKAX

https://resh.edu.ru/



https://resh.edu.ru/
http://www.allmath.ru/
https://resh.edu.ru/
http://www.fipi.ru/
http://reshuege.ru/
http://zadachi.mccme.ru/
https://resh.edu.ru/

Brlunciienue 3j1eMEHTOB

52 MHOTOTPaHHUKOB: p&0pa, TuaroHasu, 1 http://www.fipi.ru
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U

53 TIOJTHOM HOBerHOC”[;I/I MPSMOI IPU3MBI, 1 httos:/resh.edu.ru/
IUIOIIAb OCHOBAHHM, TeOpeMa O
OOKOBO MOBEPXHOCTHU MPSIMOM IPU3MBI
[Tnomanp 60KOBOM OBEPXHOCTH U

54 MOBEPXHOCTHU TPABUIIBHOM HI:IpaMI/I)]I)I, 1 htto://reshuede.ru
TeopeMa o IIoaau OOKOBOU
MOBEPXHOCTU YCECUEHHOU TTHPAMHUIBI

55 ,I,<OHTp O pa6'(')Ta HO TEME 1 http://zadachi.mccme.ru

MHororpanHuku

56 [Tonsitre 06 06bEMe 1 https://resh.edu.ru/

57 OO0BEM TUPAMHUTBI 1 http://www.allmath.ru/

58 O0BEM nupamMuIsl 1 https://resh.edu.ru/

59 OO0BEM TUPAMHU/TBI 1 http://reshuege.ru

60 O06BEM TUpaMuUIbI 1 http://reshuege.ru

61 OO0BEM TTPU3MBI 1 https://resh.edu.ru/

62 O0BEM TPU3MBI 1 http://www.fipi.ru

63 OO0BEM TTPU3MBI 1 http://zadachi.mccme.ru

64 KonTponsHas pa6"0Ta 1o Teme "OO0bEMBI 1 https://resh.edu.ru/
MHOTOTPaHHHKOB
IToBTOpenue, 0600IEHNE

65 cucreMmarusanus 3Hanui. I[Tocrpoenne 1 http://reshuege.ru
CeYeHH B MHOTOI'paHHHKE

66 Hosropetite, obobuerie 1 https://resh.edu.ru/

cucTeMaTH3anus 3HaHuH. Beruncienne



http://www.fipi.ru/
https://resh.edu.ru/
http://reshuege.ru/
http://zadachi.mccme.ru/
https://resh.edu.ru/
http://www.allmath.ru/
https://resh.edu.ru/
http://reshuege.ru/
http://reshuege.ru/
https://resh.edu.ru/
http://www.fipi.ru/
http://zadachi.mccme.ru/
https://resh.edu.ru/
http://reshuege.ru/
https://resh.edu.ru/

pPacCTOSIHUM: MEXKIY ABYMs TOUKaMHU, OT
TOYKH JI0 NPSIMOM, OT TOUKH 10
IIJIOCKOCTH, MEXKY CKPEIIMBAIOIIUMUCS
PSAMBIMU

67

68

HToroBast KOHTpOJIbHAs paboTa

[ToBTOpeHmE, 0000IIEHNE
cUcTeMaTu3als 3HaHui. Berancnenue
VTJIOB: MKy CKPEIIHBAIOIIMHICS
MPSIMBIMHU, MEXKTY TIPSIMON 1
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIIIOB
MEXTY TUIOCKOCTSIMH

http://www.fipi.ru

http://reshuege.ru

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



http://www.fipi.ru/
http://reshuege.ru/

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka Konrpoabnbie IIpakTuyeckue Aara tupposkic
Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI pecypeni

Cdepa u map: eHTp, paamyc,

1 JTUaMeETp; TUIOIIab ITOBEPXHOCTH 1 http://www.fipi.ru
cepsl
B3anMHoe pacnionoxxenue cepbl u

2 IUIOCKOCTH; KacaTeJIbHasl INIOCKOCTh K 1 http://zadachi.mccme.ru
chepe; iomanb chepsl

3 N3o6paxenue chepsl, mapa Ha 1 htto://reshuege.ru
mockocT. CedeHus mapa
[unuaapudeckas MOBEPXHOCTD,

4 00pa3yIOUIHE UHIHHIPHCCKOR 1 http:/Awww.fipi.ru
MMOBEPXHOCTH, OCh IIMITHHIPHIECKON
MTOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTb, 06[1a3y10111a;1v1/1 OCbh; 1 http://reshuege.ru
IUIOIIA s OOKOBOM M IIOJHOM
MTOBEPXHOCTH
N3o06pakenne nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nunuuapa.

6 Ceuenus nuuHIpa (MIIOCKOCTHIO, 1 http://www.fipi.ru
MapajuIeIbHOW HITH TIEPIICHIUKYIISIPHOM
OCH IMJIMH]IPA)

7 KoHnnueckas mnoBepxHOCTB, 1 http://reshuege.ru



http://www.fipi.ru/
http://zadachi.mccme.ru/
http://reshuege.ru/
http://www.fipi.ru/
http://reshuege.ru/
http://www.fipi.ru/
http://reshuege.ru/

o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOH MOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yrolas U 0Ch; IJIOMAAs OOKOBOMA
U IIOJIHOYM ITOBEPXHOCTHU

http://www.allmath.ru/

10

11

VYceu€HHBIN KOHYC: 00pa3yroIue u
BBICOTa; OCHOBaHUS U OOKOBast
MMOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MJI0CKOCTBI0, MapaIeIbHON
OCHOBAHMIO, U IUNIOCKOCTHIO,
MIPOXOJAIIEH Yepe3 BEPIINHY)
KomOuHanus ten BpameHus u
MHOTI'OTPaHHUKOB

http://www.fipi.ru

http://zadachi.mccme.ru

http://reshuege.ru

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B
MHOT'OTPaHHUK HJIU B TEJIO BpalCHUS

http://www.allmath.ru/

13

14

TToustue 00 00bEMe. OCHOBHEBIE
CBOIiCcTBa 00BEMOB TEN

O0BEM LMAMHIpPA, KOHYCA

http://www.fipi.ru

http://reshuege.ru

15

O6béM mapa ¥ miomaab chepol

http://zadachi.mccme.ru

16

17

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
CoOOTHOIICHUS MEXTY TUTOIIAISTMHU
MMOBEPXHOCTEH, 00bEMaMK MTOTOOHBIX
Ten

KonrtponbHas padora no temam "Tena

http://www.fipi.ru

http://reshuege.ru



http://www.allmath.ru/
http://www.fipi.ru/
http://zadachi.mccme.ru/
http://reshuege.ru/
http://www.allmath.ru/
http://www.fipi.ru/
http://reshuege.ru/
http://zadachi.mccme.ru/
http://www.fipi.ru/
http://reshuege.ru/

Bpamenus" u "O6beMbl Ten"

BGKTOP Ha IIJIOCKOCTHU U B

18 http://zadachi.mccme.ru
MIPOCTPAHCTBE

19 Crno>keHue ¥ BRIYUTAHHUE BEKTOPOB http://reshuege.ru

20 YMHOXEHHE BEKTOpa Ha YHCIIO
PasnoxxeHue BekTopa 1o Tpém

21 HEKOMIUJIaHApHBIM BekTopaM. [IpaBuiio http://www.fipi.ru
napasuiefienunena
Pemenune 3ama4, CBSI3aHHBIX C

22 MIPUMEHEHHUEM TPABHII JCHCTBUH C http://reshuege.ru
BEKTOpaMH
[IpsiMoyronbHas cucTeMa KOOPIMHAT B

23 npoctpanctBe. KoopauHatsl BekTopa. http://zadachi.mccme.ru
[Ipocreiimme 3axa4n B KOOpAMHATAX

24 Yron mexty Bexropamu. CkanspHoe http://zadachi.mccme.ru
MIPOU3BEICHNE BEKTOPOB

o5 Brruncnenue yrioB Mex 1y NpsSMbIMH U hittp:/www.fipi.ru
IUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METOI ITPU http://reshuege.ru
peIIeHIH TEOMETPHYECKUX 3324
KonTponbHas pabota mo Teme

27 "BexTophl 1 KOOpAMHATHI B http://www.allmath.ru/
pocTpaHcTBe"
[ToBTOpeHue, 06001IeHNE 1

98 cucremaru3anus 3HaHuii. OCHOBHBIE htto://reshuege.ru
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHAMETPUH

29 [ToBTOpeHue, 06001IeHNE 1 http://www.fipi.ru



http://zadachi.mccme.ru/
http://reshuege.ru/
http://www.fipi.ru/
http://reshuege.ru/
http://zadachi.mccme.ru/
http://zadachi.mccme.ru/
http://www.fipi.ru/
http://reshuege.ru/
http://www.allmath.ru/
http://reshuege.ru/
http://www.fipi.ru/

cucremarusanus 3HaHuii. OCHOBHBIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

[ToBTOpeHUEe, 06001ICHNE 1
30 chcTeMaTu3anus 3HaHui. 3agaun 1 http://zadachi.mccme.ru

ITaHUMETPHUU U MCTOABI UX PCUICHUA

[ToBTOpEeHME, 0000IIEHNE U
31 cHcTeMaTH3aIs 3HaHu|. 3aqaun 1 http://www.fipi.ru

INTAaHUMETPHUHN U MECTOAbI UX PCHICHUA

IToBTOpEeHME, 0000IIEHNE 1

cucremaruszanus 3HaHuil. OCHOBHEIE
32 H 1 http://reshuege.ru

burypsl, pakThl, TEOPEMBI Kypca

CTepPEOMETPUH
33 Hroroas koHTposIbHAs paboTa 1 1 http://www.fipi.ru
I1
34 OBTOperHe, 0606meHPje 1 1 http://reshuege.ru
cHCcTeMaTH3aIlus 3HaHU
OBUIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME



http://zadachi.mccme.ru/
http://www.fipi.ru/
http://reshuege.ru/
http://www.fipi.ru/
http://reshuege.ru/




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

MATEMATHUKA: AJI'EGPA 1 HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A, TEOMETPUSL.»: «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A, 10-11» II.A. AJIMMOB U /1IP. U

«I'EOMETPUA, 10—11» JI.C. ATAHACAH U JIP.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

3uB b.I'. ['eomeTpus. Jnnaktnueckue marepuaisl. 10 kinacc. ba3oBblii u
npOQHUIbHBINA YPOBHHU.

3uB b.I'. '’eomeTpus. JInnaktnueckue marepuansl. 11 kmacc. bazoslii n
npOQHUIbHBINA YPOBHHU.

JIutBunenko B.H., baryruna O.A. I'eometpus. 'oroBumcs k EI'D. 10 knacc.
JIutBunenko B.H., baryruna O.A. I'eometrpus. I'oroBumcs k EI'D. 11 knacc.

Caaxksn C.M., byry3os B.®. U3yuenne reometpun B 10-11 knaccax.

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

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

https://resh.edu.ru/

http://www.fipi.ru



http://reshuege.ru
http://online-ege.ru
http://www.mathnet.spb.ru

http://www.ege.edu.ru/
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