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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO 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 O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEeaJbHOTO0 W HACATbHOTO, XapaKTepe OTpaskeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud 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 HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a]ad €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
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06azoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcs  4depe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenu@UIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUsST 00pa30BaHuUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obpa3oM, oOydaroniygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
r1y0OKO, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh 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 mNpeACTaBICHUS O TEOMETPUM KaK YacTH 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 SBIICHUS 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 (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJIEPIKaHHUEM;

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



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSIBICHUS T'€OMETPUUYECKHUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH 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 ammapar Uil PElIeHHs] MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYWTUBHOTO TO3HAHMS, M ONpeAeNEHHBIM 00pa3oM opraHM30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
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€  NIPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoOBHbBIE cozeprkaTelibHble TUHUU Kypca «l'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
o0ydeHHUs Ha YPOBHE CpEHEro 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 MOCJIEA0BATENIHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OOy4yaroUIMXcs, pacuIupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

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



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITIACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, 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 MPOCTPAHCTBE: MMAPAJUIEIBHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTed. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYJISp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
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
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPaAMUJIa; MNpaBUJIbHAs TPEYroJibHasi MHUpPaMHUAA M TPABHIbHBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX 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 TOBEPXHOCTU NPABUIBLHON MHUPAMUJIBL,
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, o0Opazyrolue HIIHHAPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KOoHyC: ocCHOBaHME U BepilinHa, 00pa3yromias
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 IIIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 ChEpHI.

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 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

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

Ceuenus mwiMHApa (MapaJUiebHO 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 €
IPUMEHCHUEM TMIPaBUJI JEUCTBUU € BekTopamu. lIpsmoyrosbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTuka» XapakTepU3yIOTCs:

I'paknanckoe BocnMTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUU 00YYAIOIIErocst Kak akKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U Tp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM.

IIaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO JTHUX JOCTWIKEHUW B JPYTrUX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JEATEIIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYyIIIETo.

JCcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAsi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHUN;
BOCIIPUUMYHMBOCTBIO K MAaTEMAaTHYECKUM aCIleKTaM pa3JIMuHbIX BUIOB UCKYCCTRBA.

Ddu3nyecKoe BOCMUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 370pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIICHHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAaHHE, COATAHCHPOBAHHBIA PEKUM 3aHITHU U
OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); (bu3rUecKoro



COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM ILIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cpepaM  MPOPECCHOHANBHONW  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeid mnpodeccnrt W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HAa MPOTSKEHUU BCEM >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

IKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIIMATIbHO-?)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COLMATBbHON
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa 9SKOJOTUYECKHX MpoOJieM;
OpUEHTAIlMel Ha NMPUMEHEHHE MATEMAaTHUYECKWUX 3HAHWU MJI1 pelieHus 3a7ad B
o0JIacTU OKpYyKarollel cpenbl, IUIAHUPOBAHUS IIOCTYNKOB M OLEHKU UX
BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIEeH Cpeibl.

LleHHOCTH HAYYHOTO NMO3HAHUA:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM MPAKTUKH, [OHUMaHUEM
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eToBEUECKOW JesATeNbHOCTU, 3TarnoB €&
pPa3BUTHS ¥ 3HAYUMOCTH IS Pa3BUTHS I[UBUJIN3ALMU; OBIAJECHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBISAITh MPOEKTHYID U HUCCIEAOBATEIBCKYIO JAESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«MaremaTtuka XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAITBHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCMBUAMU.

1)  Vuusepcanrvnvie  nosmasamenvhvle  Oelicméus, — 00eCnevuU8arom
Gdopmuposarue 06a308blX KOCHUMUBHBIX HNPOYECCO8 00VYAOWUXCcs (0Cc80eHUe
Memo008  NO3HAHUS — OKpYJcarwe2o  Mupa,  NpUMEHEeHUe  JI02UYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX

OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICTICHUs] ~ TOHSATUMN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK



KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (QOPMYIUPOBaTH U  MpeoOpa3oBBIBATh  CYXKJICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBIIITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (paKTaxX, JAHHBIX, HAONIOJACHUSIX U YTBEPXKICHHSIX;
npegiaraTb  KpUTEpUU A BBISIBICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPECUNH;

JIeNIaTh BBIBOJABI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOATEIIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTHUBHOTO), BHICTPAWBATh apIyMEHTALIMIO,
OPUBOJUTH MPUMEPHl M KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh Croco0 pemieHuss y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

UCITIOJI30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKU MHCTPYMEHT IMO3HAHMUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJIBI TIO PE3YJIbTaTaM
POBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbBIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISABJIATE JePUIUTHI MHPOpMAIIMK, JaHHBIX, HECOOXOAUMBIX JJII OTBETA
Ha BOIIPOC U JJIsI pELLICHUS 3a/1a4K;

BBIOMpaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pa3TUYHBIX BUOB B (POPM MIPENCTABIICHNUS,



2)

CTPYKTYpUPOBaTh MHGOPMAIIMIO, IPEICTABIATh €€ B PA3NUYHBIX (popMax,
WLTIOCTPUPOBATH TpaduvecKH;
OLIEHUBATh HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITEJIEHO
cOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnuvie  KoMMyHukamuenwvle  Oelicmsus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00OVUAIOUWUXCSL.
Oo0menue:

BOCIPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, IPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHMCbMEHHBIX TEKCTax, JaBaTh IMOSCHEHHUS 110
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJY4YEHHBIN pPE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, periaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJIEHHBIE HA TIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pas3jinyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pPE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEJOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAUN U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

NOHMMAaTh W  WCIOJb30BaTh  MPEUMYINECTBA  KOMAHIHOM U
VHAMBHUIyaJIbHON pabOThI IPU pELICHUH YUeOHbIX 3a/1a4; IPUHUMATh 1IeJIb
COBMECTHOH JESITEeNbHOCTH, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNNOBBIX (hopmax padboThl (00CYkIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE WITYpPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMM YJIE€HAMH KOMaH/bI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaJga B OOIIUN MPOIYKT MO KPUTEPHUSM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

COCTaBJISATh IJIaH, aJITOPUTM PEIICHUsI 3a]1a4i, BHIOUPATh CIIOCOO peleHUsI
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:



e BIIQJETh HABBIKAMU TIO3HABATEIHLHON pediIeKcHr KaKk OCO3HAHHS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CcHoco0aMH  CaMOIPOBEPKH, CAMOKOHTPOJISI TIpolecca U
pe3yibTaTa pelieHus MaTeMaTUYeCcKon 3a/1auu;

e TMpPEABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUHU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTH Ha OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHSIM, OOBICHITH
NPUYUHBI TOCTUKEHUS WIM HEJOCTHXKEHUSI PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBath NOHATUAMU: TOUYKA, IPsIMAasi, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBare B3aMMHOE pPAaCHOJIOKEHHE MPSAMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO YrIia,
peOpo IBYTpaHHOTO yria; JMHEWHBIM Yroj ABYIPaHHOTO YIJIa; IpalycHas Mmepa
JBYTPAHHOTO yrija.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOIPAHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBat ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlIeIeITUNIeAbl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSl METO/I CJIEIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIEJOB, BBIOJHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHHUM MEXIY ABYMS



TOYKAaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

PemaTte 3a1aun Ha HaXOXKACHUE TEOMETPUICCKUAX BEJIMYMH O 00pasimam Wiu
QITOPUTMaM, TPUMCHSS HW3BCCTHBIC aHAJTUTHYCCKUE METOABI IPU PCIICHHH
CTaHJAPTHBIX MaTEeMaTHYCCKUX 3aJad Ha  BBIYMCICHHE YIJIOB  MCXKIY
CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOA ¥ IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beraucisate 00bEMBI U TUIOMAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
ngpamMuga) ¢ TOpuUMEHEHHeM (OpMYJ; BBIYHCIATH COOTHOIICHHUS  MEXKIY
TUIOMIAASIMHU TTOBEPXHOCTEH, 00hEMaMH T10I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBBIBaTh M HHTEPIPETHPOBATH HHOpMAIMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYSCKUX (PUTypax, MPEJCTABICHHYIO Ha 4YepTekaxX U
PUCYHKaX.

[IpumeHsaTh TeoMeTpudeckue (AaKThI I PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOIararouX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHsAT,  MpoCTEHIlIMe MpPOrpaMMHBIE  CpeIACTBA W IJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoMTH TIPUMEPHI MATEMATHYCCKHUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKW3HH, PAaCIIO3HABATh MIPOSBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh TMOJyYCHHBIC 3HAHMS Ha IPAKTHUKE: aHAJIU3HPOBATH pPeajbHbIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B TMPOIECCE ITOMCKA PEIICHHS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICIO0BaTh IOCTPOCHHBIE MOJEIH C
HCITOJIb30BaHUEM IeOMETPHUUYSCKUX MOHATUH U TeOpeM, amrapara ajreopsl; pemarh
MPaKTHYECKUE 3a7a9H, CBI3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITUYHH.

11 KUIACC

OnepupoBaTh TOHATHSAMH: LWIUHAPUYECKAS IMOBEPXHOCTh, OOpa3yoIIHe
MUJIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHAP;,  KOHUYECKas  IMOBEPXHOCTD,
oOpa3yrolue KOHNIECKOH TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEpPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacroyiokeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CIIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.



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

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy H
ONKCAaHHBIM OKOJO cdepbl; cdepa, BHMCAHHAE B MHOIOIPAHHUK WJIH TEJO
BpAILLCHHUS.

Bb4uchsTe COOTHOLICHUSI MEXIY IUIOMAIASMHU MOBEPXHOCTEH M 00bEMaMu
10TOOHBIX TEJI.

N300paxaTh u3yyaeMmble (UIypbl OT PYKH U C IMPUMEHEHHEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BBIONHATE (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JIEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHSTh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IprMeHATH IpaBUIIO NTapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJyJb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJsIpHOE IPOU3BEICHUE, pACKIAAbIBAaTh BEKTOp 10 JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTh TeomeTpuueckue (HakThl i PEUICHUs] CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocremme reoMeTpuyecKUe 3a1add Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha J10Ka3aTesIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HaX0XkJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH aJropuT™MaMm, MPUMEHss
V3BECTHBIE METO/IBI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedle IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINUTHE NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.



[IpuMEHATh MOJMyYEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH PEAJIbHBIC
CUTyallud W TMPUMEHATh W3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4eCKhn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATHHBIC
CUTyallud Ha $A3bIKE TEOMETPUM, MCCIEAOBATH IIOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEH
3 [lepneHIUKYNSPHOCTD NMPSAMBIX U 12
IIJIOCKOCTEN
4 VYTriel MEXAY NPSIMBIMU U TNIOCKOCTSMH 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna BpameHus 12

OOBEMEBI TN 5

BekTopbl ¥ KOOPIMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
H3yUYeHH s

OCHOBHBIE TIOHATHSI CTEPEOMETPHU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpancTBo. [IpaBuna nsobpakenus Ha
PUCYHKAaX: NU300paKeHHsI MJIOCKOCTEH,
napauIeIbHBIX IPAMBIX (OTPE3KOB),
CepelnHbI OTPE3Ka

IlonsTus: NnepeceKaromurecs mI0CKOCTH,
nepecekarommecs npamas 1 rmiI0CKOCTb

IlonsTns: NnepeceKaromurecs mI0CKOCTH,
nepecekarommecs npamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/IC MHOT'OT'PAaHHUKOB Ha
PUCYHKaX, Ha MPOCKIHUOHHBIX YCPTCIKAX

HauanpHabie cBeneHus o kyoe u
nUpaMuJie, UX Pa3BEPTKU U MOJIETIH.
CeueHust MHOTOTPaHHUKOB

HauanpHabie cBeneHus o kyoe u
MMAPAMUE, UX PA3BEPTKU U MOJECIIHN.
CeudeHns1 MHOTOTPAaHHUKOB

[TousTHE 00 AKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsiTre 06 akcHOMaTHYECKOM

10 [IOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmbix B

1 MIPOCTPAHCTBE: MEepPeCceKaroIIecs,
napaJuleNbHbIe U CKPEIIUBAIOIINECs
psIMBIE
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN

12 B [IPOCTPAHCTBE: Mapajuie/IbHbIE IPSIMbIE
B IIPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX
MPSIMBIX
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN

13 B IipocTpaHcTse: [lapamiensHocTh
IPSIMOM U TNIOCKOCTH

14 VYrisl ¢ COHaNPaBICHHBIMA CTOPOHAMH

15 VYron Mexay nNpsIMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napajuiesbHbIe MII0CKOCTH

18 CaoiicTBa napajijieNbHBIX MIOCKOCTEH

19 [Ipocreiimue MpoCcTpaHCTBEHHBIC (DUTYPHI

Ha TJIOCKOCTH: TeTpa’ap, Kyo,




napaiCJICIIUIIC

20 [Toctpoenue ceuenuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "IIpsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPAMBIX U IJIOCKOCTEN"
[TepnieHIUKYIAPHOCTD NPSMON U

23 IUIOCKOCTH: MEPIEHANKYJIIIPHBIE IPSIMbIE
B IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [IpsimMble napaienbHble U
NEePIEeHIUKYIISPHBIE K IIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o0 psiIMO EPIIEHANKYISPHOU
IJIOCKOCTH

29 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH
[leprieHIUKYNSIp U HAKIOHHBIE:

31 paccTOsiHHAE OT TOYKH JI0 IJIOCKOCTH,
PacCTOsSIHUE OT MPSIMOU 110 IIIOCKOCTH

39 [lepnieHIUKYISIp ¥ HAKIIOHHBIE:

PaCCTOSAHUEC OT TOUKHU JO INIOCKOCTH,




paccTosiHUE OT MPSIMON 710 IIIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE:

33 paccTosiHrEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH
[lepnieHuKyIsAp ¥ HAKIOHHBIE:

34 paccTosiHUe OT TOYKH JI0 INIOCKOCTH,
paccTosiHUE OT NPSAMOMN J0 MIIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YIOJl MEXIY
OPSMOM U TIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JIBYTPaHHOTO yriia
[IepnieHAMKyYIIPHOCTD INIOCKOCTEN:

38 NPU3HAK MEPIEHAUKYISIPHOCTH JBYX
IIJIOCKOCTEMN
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTER
[lepneHAUKYISIPHOCTB IIJIOCKOCTEM:

40 NPU3HAK MEPIECHAUKYISIPHOCTH IBYX
IUIOCKOCTEN

41 Teopema o Tpéx nepneHaANKyIsIpax

42 Teopema o TpEX mepreHANKYIIIpax

43 Teopema o Tpéx nepneHaANKyIsIpax
KoHnTtponbHas paboTta 1mo Temam

44 "TleprnieHIUKYISPHOCTD MPSIMBIX U

wiockocTe" u "Yribl MeXAy OpSMBIMU U




IocKoCTAMHA"

45

46

47

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: nN-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; TIpsIMasi U HAKJIOHHAS
IPU3MBI; OOKOBAsI U MOJIHAS TTOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienuIe1 U ero CBolcTBa

48

[Inpamuia: N-yrospHast TMpaMuaa, IPAHU
U OCHOBaHUE NMUPaMUJIbl; OOKOBas U
IIOJIHASL [IOBEPXHOCTh IIUPAMHU/IBI;
IIpaBUJIbHASA U YCEUEHHAS IUPAMKUIA

49

[IpaBusbHBIE MHOTOIPAHHUKHU: ITOHSTHE
IIPaBUJIBHOTO MHOTOTPaHHUKA,
NpaBUIbHAS IPU3Ma U MIPaBUIIbHAS
nUpaMu/ia; IpaBUiIbHAs TPEYroibHas
nupamMua ¥ NpaBUIBHBIN TETpasap; KyO

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
MUKOCa3IP.

51

CummeTpus B TPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEIIbHO TOYKHU, MPSAMOH,
IIJIOCKOCTH. DJIIEMEHTBI CHMMETPHUH B
nupamMuaax, napajjeaenuneaax,
MpaBUIIbHBIX MHOTOTpaHHUKAX




Briuncienue 2iieMeHTOB

52 MHOTOI'PaHHHUKOB: pEOpa, JuaroHau, 1
yTJIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTU IIPSIMOU NPU3MBI, 1
IUIOINAAb OCHOBAHHIA, TeOpeMa 0 OOKOBOH
HOBEPXHOCTH MPSMON IPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH TMPABUWIIbHONW TUPAMUJIBI, 1
Teopema O IUIoIAaau OOKOBOM
MOBEPXHOCTH YCEUEHHON IMUPaMHUIBI
55 KonrponbHas padora no reme 1
"MHororpaHHuku"
56 [TonsTue 06 00BEME 1
o7 O06bEM upamMuIbl 1
58 O0BEM UpaMuIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM UpaMuIbI 1
61 O0BEM TTPU3MBI 1
62 O0BEM npU3MBbI 1
63 OO0BEM TTPU3MBI 1
64 KontponbHas padora o teme "O0bEMBI 1
MHOT'OIPAaHHUKOB"
[ToBTOopenue, 06001IEHNE
65 cucreMarusanus 3Hanuil. [loctpoenue 1
CE€YCHUHN B MHOTOI'PAHHUKE
66 [ToBTOpenue, 0600IIEHNEe 1

cucTeMaTu3alus 3HaHuii. Belaucienue




PacCTOSTHUI: MEKIY IBYMs TOYKAaMHU, OT
TOYKH JI0 NIPSIMOM, OT TOUKH J10
IIJIOCKOCTH, MEXKY CKPEILMBAIOLIUMHUCS
PAMBIMU

67 Hrorosast KoHTpoJIbHAS paboTa

[ToBTOpeHME, 0000IIEHNE
cucTeMaTH3allvs 3HaHui. Beruncnenue
YIJIOB: MKy CKPEIIMBAIOIIHMHUCS
MPSIMBIMHU, MEXKTY TIPSIMON U TUIOCKOCTBIO,

68

JBYT'PAaHHBIX YIJIOB, YTJIOB MEXAY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

Cdepa u map: HeHTp, pajanyc, THaMeTp;
TUTOMIA/Tb TTIOBEPXHOCTH CHEPhI

B3aumMHuoe pacrionoxxenue chepbl u
IUIOCKOCTH; KacaTelibHasi TNIOCKOCTh K
cthepe; miomaas chepsl

N300pakeHue cdepsl, 1apa Ha TIOCKOCTH.
CeueHnus mapa

HI/IJ'II/IHI[pI/I‘IGCKaﬂ IIOBCPXHOCTD,
00pa3yromue MUJINHIPUIECKOM
IMMOBEPXHOCTHU, OCb HI/IJ'II/IH}IpI/I‘IeCKOI\/'I
MOBEPXHOCTHU

Humuaap: ocHoBaHUS M OOKOBast
HOBEPXHOCTh, 00pa3yromas ¥ OCh; MJIOIMAab
OOKOBOH U MOJTHON OBEPXHOCTH

N300pakenne nuIuHApPa HA MIIOCKOCTH.
PazBéprka nununapa. CedeHus HUIHHIPA
(TUTOCKOCTHIO, MapauIeIbHON HITH
NEePIEeHIUKYISIPHON OCH LIMIUHAPA)
Konunyeckas TOBEpXHOCTh, 00pa3yrolue
KOHUYECKOW MTOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOU TOBEPXHOCTHU

Konyc: ocHOBaHME U BepIlINHA,
oOpa3yrolas U 0Cb; IUIOIab OOKOBOH U




IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHBIN KOHYC: 00pa3yIolie U BHICOTA;

| OCHOBaHHUA U OOKOBast MOBEPXHOCTh
N300paxeHne KoHyca Ha MIOCKOCTH.

10 Pa3Béprka konyca. CeueHus KoHyca
(MI0CKOCTHI0, MapajIeIbHOM OCHOBAHUIO, U
IUIOCKOCTBIO, MPOXO/SIIEH Yepe3 BEpIINHY)

1 KomOunanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BMcaHHAsi B MHOTOTPAHHUK HJTU B
TEJIO BpaIeHUs

13 [TousTue 06 00bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TN

14 O0béM nMIMHIpa, KOHYCa

15 O0BEM mrapa u iomaas chepsl
[Tono6GHbIe Tena B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEXTYy TUIOIMAIIMHU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TN

17 KonTponbhas pabota no remam "Tena
BpateHus" u "O6beMbl Ten"

18 BekTop Ha IMII0OCKOCTH U B IIPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
PasnosxeHne BEKTOpa 110 TPEM

21 HEKOMIUTaHApHBIM BeKkTopaM. [IpaBuiio
napasuieNienumne1a

22 Pemenue 3amay, CBI3aHHBIX C




IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOPAMH

23

24

25

[IpsimoyrosibHas cucreMa KOOpJuHaT B
npoctpancTse. KoopauHaTel BEKTOpA.
IIpocreitmme 3aga4n B KOOpAMHATAX

VYron mexay Bekropamu. CKansipHoe
MIPOU3BEIEHUE BEKTOPOB

Brruucnenue YIJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMU

26

27

28

KoopanHaTHO-BEKTOPHBIN METOJ IIPU
peLIEHNN T€OMETPUYECKUX 3a1a4

KoHTtposbHas padota mo teme "BekTopsr u
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpenue, o6odIIeHNE 1
cucreMaTtu3anus 3HaHui. OCHOBHBIE
¢Gurypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPHUH

29

[ToBTOpenue, o6odIIeHNE 1
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaTu3anys 3HaHuH. 3a1aun
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

31

[ToBTOpenwme, 0600IIEHNE 1
cucTeMaTu3anys 3HaHuH. 3a1aun
MJIAHUMETPUHU U METOJIbI MX PEIICHUS

32

[ToBTOpeHnue, 0600IIEeHNE U




cucremaru3anus 3HaHui. OCHOBHBIS
burypsl, pakThl, TEOPEMBI Kypca

CTEPEOMETPUH
33 Wrorosas kKoHTpoJbHAS paboTa 1
34 [ToBTOpEeHME, 0000IICHUE 1 1
cUCTEeMaTH3alus 3HaHUI
OBIIEE KOJIJMYECTBO YACOB I10 ITIPOTPAMME 34







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

MartemaTtuka: anreOpa 1 Hadana MaTeMaTHYeCKOTO aHAlTU3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccsl/ byty3os B.®., Ilpaconos B.B. mox penakumeit CagoBaudero B.A.,
AxnmonepHoe obmectBo «M3natenberBo «lIpoceemenue» Aranacss JI. C. I'eomerpus 10-11 kimaccel.

YuebOnuk (bazoBslii u yriryoneHnsrit yposan). [Ipocsemenne, 2021

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

B.T". 3uB. unaktuueckue matepuansl o reomerpun 11 10-11 xnacca. — M. Ilpocsemenue, 2013.
10.A. I'mazkos, .M. FOguna, B.®. Byty3os. Pabouas tetpaap mo reomerpuu mis 10,11 xmacca. — M.:
IIpocsemenue, 2013.

B.I. 3uB, B.M. Meiinep, A.Il. baxanckuil. 3agaun no reometpun mis 7 — 11 kjmaccoB. — M.:
IIpocsemenue, 2013.

C.M. CaaksH, B.®. byry3os. U3yuenue reomerpun B 10 — 11 knaccax: Metoguueckue peKOMEHIaUUU K

yuebHuky. Knura qng yuurensa. — M.: [Ipocsemenue, 2013

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

http://rech.edu.ru/
https://fipi.ru/
https://ege.sdamgia.ru/

https://www/yaklass.ru/






