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MHNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa3oBaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl o0ecrieyuBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
IETOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO U IO3HABATEJIBHOTO Pa3BUTHUSA
JUYHOCTH 00YyYarommnXcsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JIUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUSA (PYHKIMOHAIBHOM MAaTeMaTHYeCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yUEOHBIX AUCUMUILINH. PazButre y oOyJarommxcs
MPABUIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHHM peajJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
reOMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOT0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauyeCTB MBIIIICHUS, HEOOXOAMMBIX IJs aJanTaludd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOE TMpPU HU3YYCHHHU OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKUX YTBEPIKICHUN
B XOJ€ pCELIEHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUTAaTh U ONPOBEPraTh
THIIOTE3bI HETIOCPEICTBEHHO HCIOJB3YIOTCS TMPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIMaIbHOrO ObITHS, (opma
OTpaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS W AKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW M TPYIAOBOM J€ATEIBHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHANIBHO BAXKHBIX KAadyeCTB, MOATOMY aKTyallbHa



3amaya (opmMupoBaHHS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0OIeoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcst  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  MPUOOpPETEHUs |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
MO CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha ©0a30BOM YypOBHE IIpeIHAa3HA4YeHa JIsl
0o0y4Jaromuxcsi CPeIHEH IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHCHUIN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crnenu@uKod TEeOMETPUH U HEOOXOAUMBIE [JIsi JKMU3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHON NESITETLHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOrpaMMbl O0OECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3anad. I[IpuopureTHbIMM 3aJayaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTcs:

e (opMuUpOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opmMupoBaHuEe TpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK O BOKHEHIIMX MAaTEMATUYECKUX MOJEISAX, MO3BOJISIONIUX OMUCHIBATH
Y M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (QopMupoBaHHME yMEHHUSI paCIO3HABATH Ha YEPTEXKaX, MOJACISIX U B
peaJbHOM MUPE MHOTOTPAHHUKU U T€Jla BPalllCHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3aJl1ad Ha TIOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHuUpOBaHHME YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATHSIMU O
MHOT'OTPAaHHHUKAX U TeJlaX BPAIICeHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  QJITOPUTMAMU  PEIIEHUSI OCHOBHBIX  THUIIOB  3a/ady;
dbopMHupoBaHUEe yMEHHUS  TPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTeIbHBIC
paccyXJeHus B XOJE PCIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPaKTUYECKUM COJEP>KaHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX u TBOPYECKUX CIIOCOOHOCTEMH
OoOydJarommMxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PEIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YyJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3ydyeHWs 3a]ad, pelIaeMblX Ha YPOBHE
MHTYUTUBHOTO MMO3HAHUSI, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOYy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuleHUs 3a7a4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJISIHOCTh, a OIIEpUpPOBaHME 0O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICJIEHHOTO U3MEHEHHSI €r0 HCXOJAHOIO COAECPIKAHNUS.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Teia BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpEHEro 0011ero oopa3oBaHusl.

Conepxxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM oOOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEA0BATENIHO U MOCTYIATEIbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNH OO0Yy4yaroUIMXCs, paclIupss M
yrayOnsis e€, o0pasysi MpOYHble MHO>KECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3yueHue reomerpun oTBoauTCs 2 yaca B Heaento B 10 knacce u 1 yac B
Henento B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI'O KYPCA

10 KITACC

IIpsiMble M IVIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpuu. Touka, TmpsMasd, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
napajulelIbHble UM CKpeluBaronmecs npsmele. [lapajuienbHOCTE MNpsAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE TMPAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPSAMOU M IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YroJd MEXAy [PsIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIOCKOCTEH: [apajuleyIbHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IUIockocTel. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaieaenunes; IOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIEHAUKYJISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, MPAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHOW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJiA.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIUKyIspax.

MHororpaHHuKH

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHu U OCHOBAHUS MPHU3MBL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrBa. llupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U
yCeu€HHas MNHpaMuJa. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBUJIbHAS MpPU3MaA U
NpaBWJIbHAS MHPAaMUJIAa; NPABUIIbHAs TPEYroJibHas MNHUPaMHIA W IPABWIbHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nozexa’ip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUVIOCKOCTH.  JJEMEHTbl CUMMETpMM B NHMPaMHJIAX, NapaJlIeseNUIenax,
IIPaBUJIBHBIX MHOI'OTPAHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU MPABUIBLHON MUPaAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KJIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpasyromue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHocTU. KoHyC: OcHOBaHMe U BepIlIMHA, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAaHMS M OOKOBasi MOBEPXHOCTb.

Cdepa u map: UeHTp, paguyc, AUAMETpP; IUIOMIAJL MOBEPXHOCTU CREpHI.
B3auMHuoe pacnonoxxenue chepsl U MIIOCKOCTH; KacaTeslbHas MIOCKOCTh K cdepe;
TJI01Ia1b CEpPHI.

N3o00paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muIMHIpa 1 KOHYyCA.

KomOunamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKo0JIO cdepnl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciaeacteus u3 He€. OO0bEM MIIMHJpPA,
KoHyca. O0BEM 11apa u 1Iomaab chephl.

[TongoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMAMU TTOTOOHBIX TEI.

Ceuennss mwiMHApa (MapaJUIeIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOJSIIee 4Yepe3 BEPIIMHY), CEUCHUs
napa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha miockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBwiio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUJl JACUCTBUM € BekTtopamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpanHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B



KOOpJIMHATax. YTroa Mexay BekTopamu. CKajasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Bbluncienre yrioB Mexay OpsIMBIMH M IUIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/I IIPU PEIICHNH F€OMETPUYECKUX 3a1aY.



IHNIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI MpOrpamMMbl y4yeOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YUaIOIIErocsi Kak akTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIpP.), YMEHHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYyHKUMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAaHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cpepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMUBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHNM, paCCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM Pa3iIMYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBOro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3/I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryJspHas busnueckas aAKTUBHOCTD); (bu3IIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIbHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IEHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pa3nmu4yHbIM  chepaM  MPO(ECCHOHAIBHOW — NIEATEIBHOCTH,  CBSI3aHHBIM — C
MaTEeMaTHKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOD
Oyaymeir mpodeccnu W peanu3oBBIBaTh COOCTBCHHBIE JKU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA MPOTSHKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH.

IKO0JIOrHIeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTaleld Ha TMPUMEHCHHE MaTeMATHYeCKUX 3HAHWM JJIsS pEelIeHUs 3a1ad B
00JaCTH  OKpY’)KAIOIICH Ccpeibl, IUIAHHUPOBAHUS IIOCTYIIKOB M OIICHKH UX
BO3MOYKHBIX ITOCJICICTBHH JISI OKPYKAIOMIEH CPEJIbl.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, JTaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3AIMH; OBJIAICHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKON KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpPaMMbI YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yHOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusaMuU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCEUIMU.

1)  Vuueepcanvnvle  nosnasamenvuwvle  Oeiicmeus,  obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 obOyuaowuxcs (oceoeHue
Memoo08  NO3HAHUSA — OKpYJyCcalowe2o  Mupa,  NpuMeHeHue  J102U4eCcKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHutl pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBuA:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpEICICHUS] ~ TOHSATUN; YCTAaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemjiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

e IPOBOJHUTH CaMOCTOATENIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IBI;

e BbBIOMpaTh crmoco0 pemieHus y4eOHOM 3afaun (CpaBHHMBATH HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOSATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT IO3HAHMS;
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIKME MPOTUBOpEUnE, MpodiIemMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
O0OBEKTa, SBJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IIPOLIECCA, a TAKXKE BBIIBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

e BBIABIATH AchUIMTH UHGOPMALIUM, NAHHBIX, HEOOXOIUMBIX JIJIsi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;

e BBIOMpaTh UH(POpPMAIMIO U3  HUCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3aM4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uH(bOopMaIuu 1o CaMOCTOATENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie KOMMYHUKGMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

e BOCOPUHUMATh M (OPMYIHUPOBATH CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO



TOYKY 3pPEHHUSI B YCTHBIX UM MUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peleHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYE€HHBIN pPE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poO0sIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TTOUCK
pPELICHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3U4He U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOI Popme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEOBAHUSI,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHUBUTyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJ1b
COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATH OPTaHU3AIMI0O COBMECTHOM
paboThI, pacrpeaesaTh BUAbI padOT, 10rOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE TITYPMBbD» U WHBIC); BBINOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UI€HAMHU KOMAaH/IbI,
OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesusl, obecneuusarom

Gdopmuposarue cMbLCI08bIX YCIMAHOBOK U HCUHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusamnus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 pelIeHUsI
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABAaTEIbHOM pediekcuu Kak OCO3HAHHS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJE€Th CIOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3ysibTaTa pelieHus MaTEMaTHYECKOMN 3a1a4H;

NpEABUNIETh TPYJAHOCTHU, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEHICHUU
3a7a4M, BHOCUTh KOPPEKTHBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE pe3yJbTaTa LIEIW M YCIOBUAM, OOBSICHATH
MPUYUHBI JIOCTUKEHHSI WIM HEJIOCTHXKEHUS PE3YJIbTATOB JEATEIIbHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATHAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD IPSMBIX
Y IUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yria; JUHEWHBIN Yrojl JBYTpaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuUIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupumupoBate ~ MHOrOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjiaccuukanuy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; MPaBUIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, apajlIeICIUNIEeAbl).

OnepupoBath MNOHATUSMHU: CEKYILAs IIJIOCKOCTh, CEUEHNE MHOTOI'PAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSI METO/I CJIEJIOB.

Crpoutrh ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3a1aun Ha HaxOXKIAEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKHE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUNA MEXIY IBYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJEHHE TEOMETPUUECKUX BEJIMYMH MO 00pa3iaM Win
QIrOPUTMaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMua) € TpUMEHEeHHeM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXAY
IUIOLIA/IIMU [TOBEPXHOCTEH, 00bEMAMHU MTOI0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IMJIOCKOCTh CUMMETPUU (UTYPBI.



W3Bnekatp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHEGOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKAX.

[TpumensaTh TeomeTpuueckue (HaKThl Uil PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIAraroiMX HECKOIBKO IAroB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATs MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoaUTH HpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MNPHUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATh HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKd C(HOPMYIHPOBAHHONW MPOOJIEMbI, MOJEIUPOBATH pEaJIbHBIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpEM, annapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC
OnepupoBaTh MNOHATUSMH: LMUIMHIAPUYECKAs MOBEPXHOCTh, 0O0pa3yroliue
HWJIMHAPUYECKOW  TMOBEPXHOCTH;  IWIMHAP,  KOHWYECKas  IOBEPXHOCTb,

oOpa3yrolue KOHHIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi mOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (IUIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIIOCOOBI MOTYYEHUS TE BPAIICHHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CIIOS, BBICOTA IIAPOBOrO CIOS;
IapOBOU CEKTOP.

Boruncnate  00BEMBI M IJIOMIAAM  TOBEPXHOCTEH  Tell  BpalleHwus,
T€OMETPUYECKUX TeJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh MOHIATHUSMHU: MHOTOTPaHHUK, BIHUCAHHBIN B cdepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpAaIlCHUS.

BeIuncnaTh COOTHOIIGHUSI MEXKIY TUIOIIASAMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (GUTyppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILLICHUS.



W3Bnekatb, HWHTEPHpPETUPOBATH W MPeoOpa3oBbBIBATH HMH(POPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax u
pPHUCYHKaXx.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbITIONHATS  IEHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaAtOT.

[TpuMeHATh paBUIIO MapaieIenuIea.

OnepupoBaTh NOHATUSIMU: IEKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, Yroyl MEXIY
BEKTOPAMHU, CKAJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIaHAPHBIE
BEKTODBI.

HaxoanTs cyMMy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YUCIIO, YTOI MEXKIY
BEKTOPAMH, CKAJSIPHOE IMPOU3BENEHUE, PACKIAIbIBATh BEKTOP IO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3anmaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensaTs reomeTpudeckue (aKThl I PEUICHHS CTePEOMETPUUECKHUX
3a]a4, MPEATNOaraonuX HECKOJIBKO MIAaroB PEIIeHHs], €CIIA YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarp mpocreiinime reoMeTpuyecKrde 3ajjaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaunm Ha J0Ka3aTENbCTBO MAaTEMAaTHYECKUX OTHOIICHUH U
HaXO0XkJIEHUE F€OMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH aJropuT™MaM, MPUMEHsS
U3BECTHbIE METO/IbI PU PELICHUH CTaHIAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUIECKUX 3a/1a4.

[TpuBoaUTE TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOaE U
KU3HU, paclo3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[TpyuMeHsTh MOJIydeHHbIE 3HAHHUS Ha TMPAKTUKE: aHAJIU3UPOBATh pPEaJbHBIC
CUTyalldd W TIPUMEHSATh H3yYeHHBIC TIOHATHS B TMPOIECCE TOHMCKA PEIICHUS
MaTeMaTHUeCcKd CHOPMYIHPOBAHHONW TPOOJIEMBbI, MOJETUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBAaTh IOCTPOCHHBIE MOJETH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHSATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
NPAKTHYECKUE 3a]1a4M, CBA3aHHbIC C HAXOXKJICHUEM I€OMETPUUECKIX BEIHUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KourpoJubnbie | IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmuorexa [JOK
1 B 10
BEAICHHE B CTEPCOMETPHIO https://m.edsoo.ru/1c209e37
) IIpsiMBIE U TUIOCKOCTH B POCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 IleprieHAMKYIAPHOCTD MPAMBIX U 12 bubnuorexa [JOK
MIJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubmuoreka [JOK
4 1 1
Vsl MeXy NPSMBIMU U TIOCKOCTSIMHU 0 hitps-//m.cdsoo.ru/1209¢37
bu6mmoreka [IOK
> Mrororpariici i ! https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
1
6 OOBEMBI MHOTOIpPaHHHKOB ? https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: ceueHus, pacCTOSHUS U YIJIbI 4 1 bubmorexa HOK
p ) ' P yr https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoaunuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM muppoBLIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (uicpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6nmoreka [IOK
1 T 12
©1a BpATICHIT https://m.edsoo.ru/1c209e37
2 OO0OBEMBI TEl 5 1 bubmorexa [IOK
https://m.edsoo.ru/1¢209e37
bubnunorexka LIOK
3 B 10 1
€KTOPBI U KOOPJAMHATHI B TPOCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpEHME, 0000IICHUE, 7 | bubnunoreka LIOK
cUCTeEMaTH3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




ITOYPOYHOE INIAHUPOBAHUME

10 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
uudposeie
Nenn/m | Tema ypoka Konrpoabubie | IlpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OcHOBHBIE IOHATUS CTEPEOMETPUU: TOUKA,
npsimMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuiia
bubmuorexa [JOK
1 M300paKeHHs Ha PUCYHKaX: N300pakeHUs 1
. https://m.edsoo.ru/aecc77cd
MIJIOCKOCTEH, MapauieNbHbBIX MPSIMbBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
) [Tonsartus: nepecekarouecs MmI0CKOCTH, | bubnnoreka [JOK
repecekarouecsd npsamas U niI0CKoCThb https://m.edsoo.ru/2d8a9¢99
3 [TonsTHs: nepecekarouecs MIOCKOCTH, | bubnuoreka [IOK
repecekarouecsd npsamas U niI0CKoCThb https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAMH,
4 n300pakeHHe MHOTOTPAaHHUKOB Ha 1 bubmorexa HOK
P P https://m.edsoo.ru/a63959ed
PUCYHKAaX, Ha MMPOEKIIMOHHBIX YePTeKaX
Hauanpubie cBeienns o kyoe u nupamuse,
5 X pa3BéPTKU U Mojenn. CeueHus 1 bubnmorera [TOK
paspep ' https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavansHble cBeieHUs 0 KyOe U UpaMHu/Ie,
" bubnuorexa [JOK
6 ux pa3BeépTku U Mozenu. CedeHus 1
https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHE 006 aKCHOMAaTHYECKOM TOCTPOCHUU
bu6mmoreka [JOK
7 CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPUU U 1

CIICACTBHUA U3 HUX

https://m.edsoo.ru/OccS5céfe




[TonaTue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPHUHU: AKCHOMBI CTEPEOMETPUHU U bubmmorexa [IOK
p P P P https://m.edso00.ru/239c8cb4
CJIEZCTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM TTOCTPOCHUU
9 CTEPEOMETPHUHU: AKCHOMBI CTEPEOMETPUHU U buGnnorexa LIOK
PEOMETpHIL: PEOMETD hitps://m.eds00.ru/65¢6b106
CIIEIICTBUS U3 HUX
[TonsiTHe 06 aKCMOMATHYECKOM ITOCTPOCHHUH
10 CTEPEOMETPUH: AaKCUOMBI CTEPEOMETPUHU U bubmorexa LIOK
p pHit: pEOMETP https://m.eds00.ru/258fc245
CIIEICTBUS U3 HUX
B3anMHOe pacnosioxkeHUE MPSIMBIX B
11 IIPOCTPAHCTBE: IIEPECEKAIOIINECS bubnnorexa LIOK
poctp - 1ep B ’ https://m.edsoo.ru/1a2520f6
napajuieIbHbIC U CKPEIIUBAIOIITUECS TTPSMbIE
[TapayeabHOCTh MPSIMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: NapaJuIebHbIE MIPSIMbIE B bubnuoreka [IOK
NPOCTPAHCTBE; MAPAIETBbHOCTD TPEX https://m.edsoo.ru/93ad36b3
TIPSIMBIX
[TapamiensHOCTH TPSAMBIX U TIJIOCKOCTEH B
13 npocrpadcTse: [lapamiensHOCTE OPSIMOI U bubmorexa LHOK
poctp - 1ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTIBI ¢ COHAMIPABIEHHLIMA CTOPOHAMU bubnmorera [TOK
p p https://m.edsoo.ru/9f4071b9
15 VYron Mexay IpsIMBIMH B IPOCTPAHCTBE bubmmnorexa [IOK
Ay ip poctp hitps:/m.edsoo.ru/fe733862
16 Yron Mexay IpsIMBIMH B IPOCTPAHCTBE bubnnorexa LIOK
y ip poctp https://m.edsoo.ru/2935a9a0
17 [TapanmnenbHOCTh MIOCKOCTEH: bubnuoreka [IOK
rnapasiejibHbIe TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napasuieIbHbIX TIOCKOCTEN bubnnorexa [JOK




https://m.edsoo.ru/e504d656

19 [Ipocreiimune npocTpaHCTBEHHbIE (PUTYpHI HA bubmmoreka [JOK
IJIOCKOCTH: TETPadIp, KyO, mapasjiesIeuIe I https://m.edsoo.ru/4a28dc02
bu6mmoreka [IOK
20 I1 7
OCTPOCHHE CEHeHIH https://m.edsoo.ru/1d434d0f
bubmuorexa [JOK
21 I1 7
OCTPOCHHE CeHeH https://m.edsoo.ru/ec26feSd
Kontponbnas padora mo teme "[Ipsmbie u
bubmuorexa [JOK
22 MIJIOCKOCTH B IPOCTPAHCTBE.
. https://m.edsoo.ru/9a0a9e56
[TapamiensHOCTh MPSAMBIX U TIJIOCKOCTEH
[lepneHAUKyISIPHOCTD MPSAMOM U TUIOCKOCTHU:
23 ne pHeH I[I/IK yJI;{ pHHe I ﬂfflme B bubmmorexa [TOK
P JIKYIAD p https://m.edsoo.ru/b19f6a5d
IIPOCTPAHCTBE
24 [IpsimMble napayenbHbIe U bubnuoreka [IOK
MEPIEHANKYIIAPHBIE K [IIIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble napasuienbHble U bubnuoreka [IOK
MEPIEHANKYIISPHBIE K IIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U bubnnoreka [JOK
[UIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U bubnnorexka [JOK
[UIOCKOCTH https://m.edsoo0.ru/79165d15
)3 Teopema o psIMO¥ NTEPIIEHANKYIISIPHON bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/635¢5087
29 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYIISIPHOU bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIIIPHOU bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepnienauKymsIp ¥ HAKIOHHBIE: PACCTOSTHUE bubnmoreka [JOK




OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/33¢c477d3

[lepnieHquKyAsIp U HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH 110 INIOCKOCTH, PACCTOSIHUE OT bubmmorexa LIOK
. A -P https://m.edsoo.ru/66fefadd
MPsIMOH /10 TIJIOCKOCTH
[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE
33 oT F[)O‘IKI/I OyHJ'IE))CKOCTI/I aCCTo;II)HI/Ie oT bubmmorexa LIOK
N a P https://m.edsoo.ru/a5b7b8e3
IPsIMOH 10 IIIIOCKOCTH
[lepneHauKymsip ¥ HAKJIOHHBIE: PACCTOSIHHUE
P YUp P bu6mmoreka [IOK
34 OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
N https://m.edsoo.ru/dbee22bc
PsIMOH 10 TIJIOCKOCTH
35 VYri1bl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOI bubnnoreka [JOK
U IUVIOCKOCTBIO https://m.edsoo0.ru/6b61b2b4
36 JIByrpaHHbIi yroJi, TMHEHHBIN yroi bubnuoreka [IOK
JIBYTPAHHOI'O yTiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroj, TUHEHHBINA yroi bubnuoreka [IOK
JIBYTPAHHOI'O yTiIa https://m.edsoo.ru/c7c777ed
18 [lepneHAMKyYISIPHOCTD MJIOCKOCTEMN: MPU3HAK bubnnoreka [JOK
MEPIECHINKYJISIPHOCTH ABYX MIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHIMKyYISIPHOCTD MJIOCKOCTEN: IPU3HAK bubnuoreka [IOK
MEPIECHINKYJISIPHOCTH ABYX MIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHIMKyYISIPHOCTD MJIOCKOCTEN: IPU3HAK bubnuoreka [IOK
MEPIECHINKYJISIPHOCTH ABYX MIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX NepHEHAUKYIAPAX bubmmorexa [OK
P P PHCHAMICYIUP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nmepneHaUKYIApax bubmmorexa [TOK
P Pe3 HEPHERIMESIP https://m.edsoo.ru/52188a7d
43 Teopema o TpE€X nmepneHaUKYIApax bubmuorexa [JOK




https://m.edsoo.ru/9f246736

KonTponbhas pabota no remam
"IlepieHAUKYIAPHOCTD MPSIMBIX U

bubmuorexa [JOK

44 .
mrockocTe" u "Yiibl MeXay NPSAMBIMU U https://m.edsoo.ru/5b971ef3
IJI0CKOCTSIMU"
[ToHsiTHE MHOTOIPAHHKUKA, OCHOBHBIE
45 AJIEMEHTBI MHOTOI'PAHHUKA, BBIYKJIbIE U bubnunoreka [HOK
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHHUKA
[Ipu3ma: n-yrosnbHas npu3Ma; rpaHu u
46 OCHOBAHMS MIPU3MBI; IPsIMasi 1 HAKJIOHHAS bubnuotexa [JOK
npu3Mbl; OOKOBas M TOJIHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenunen, npsMOyroIbHBIN bubnuorexa [JOK
napa’suiesienuIie]l U ero CBOMcTBa https://m.edsoo.ru/8a7be683
[Mupamuaa: n-yroiapHas nupaMua, rpaHu U
43 OCHOBaHME MHPaMUJIbl; OOKOBas U MOJIHAS bubnnorexka [JOK
MOBEPXHOCTh TUPAMUIBL; IpaBUIbHAA U https://m.edsoo.ru/fblcd0Oa5
yceu€HHasi HTupaMmuaa
[IpaBuUnIBHBIE MHOTOTPAHHUKU: TTIOHSTHE
MPABUJIBHOTO MHOTOTPAHHUKA; IPaBUIIbHAS
49 MIpU3Ma U IIpaBIIbHAS TTMPAMHU/IA; bubmorexa LOK
P p p ’ https://m.edso00.ru/074c8865
IIpaBWJIbHAs TPEYTOJIbHASI MTUpaMUIA U
MIPaBWIBHBIN TeTpasip; KyO
[IpencraBnenue o mpaBUIbHBIX
50 MHOTOTpaHHHUKAX: OKTadIp, JOACKa P U bubmmorexa LHOK
P ' P P https:/m.edsoo.ru/a0fddSbf
UKOCa’Ip.
bu6nmoreka [JOK
51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS

https://m.edsoo.ru/b9e777d9




OTHOCHUTCIIBHO TOYKH, Hp?IMOfI, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUU B IIUpaMUax,
napaujicjicnmicaax, rmpaBUJIbHbIX
MHOI'OIrpaHHHUKax

Brrunciaenue 31eMeHTOB MHOTI'OI'paHHUKOB:

bubmuorexa [JOK

52
pE€Opa, TuaroHasu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
53 MTOBEPXHOCTHU MPSAMOM NPU3MBI, IIOIA/Ib bubmmoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOK https://m.edsoo.ru/37d84157
MTOBEPXHOCTH MPSAMOU MPU3MBI
[Tnomaas GOKOBOM MOBEPXHOCTH U
54 MTOBEPXHOCTH MPaBUILHOM MHUPAMMU/IBI, bubmuorexa [JOK
TeopeMa O IuIoua u OOKOBOM OBEPXHOCTU https://m.edsoo.ru/5603e30b
YCEUEHHOU MUPaMUIbI
55 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
bu6mmoreka [IOK
n "
56 ousTHe 05 00bEMe https://m.edsoo.ru/7ad0020b
bu6mmoreka [JOK
57 O0Be
DEM THPaMHIB! https://m.edsoo.ru/235171b3
bu6mmorexa [IOK
58 O061é
POM THPAMIAL https://m.edsoo.ru/fA7dfefd
bu6mmoreka [JOK
59 O0nBe a
DOM TTHPaMHAET https://m.edsoo.ru/79¢10312
bu6mmorexa [IOK
60 O061é
HEM TIHPAMHUIBL https://m.edsoo.ru/2faadc3f
61 O0BEM IpU3MBI bubmorexa [JOK

https://m.edsoo.ru/79853608




bubmuorexa [JOK

62 O0Bé 3 1
DEM TIPHSMET hitps://m.eds00.ru/1¢053890
N bu6mmoreka [JOK
63 00 1
HEM HIPH3MbI htps://m.edsoo.ru/482d3£51
64 KonTpomnpHas padora o Teme "O0bEMBI | bubmuorexa [JOK
MHOTOIPaHHUKOB" https://m.edsoo.ru/28a6573c¢
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
65 sganuid. [locTtpoeHue ceueHuii B 1 Eubmorexa ITOK
’ p https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMAaTH3aIINS
3HaHUH. BbIunciieHue pacCTOSIHUN: MEXITY
66 BYMs TOUKaMH, OT TOUKH 10 MIPSIMOMH, OT 1 bubmmorexa LHOK
JIBYM ’ 710 Tp ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TUIOCKOCTH, MEXTY
CKPEIIHUBAIOIIUMUCS PSIMBIMU
bubmuorexa [JOK
67 u 0 1
TOTOBai ROHTpOALHAL pabota https:/m.eds00.ru/b9146bc0
[ToBTOpeHue, 06001IeHNE CCTeMaTH3alINS
3HaHUi. BeruncieHnune yrios: Mex
68 CKPEIINBAIOIIUMUCS nyleLIMH M?}i{l 1 bubmorexa LHOK
p Hlv B p ’ y https://m.eds00.ru/56765e8b
MPSIMOM U TIIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YIJI0B MEXKIY TIOCKOCTSIMU
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
uudposeie
Ne /i Tema ypoxa Kontpoabnbie | IlpakTuueckue
Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl

| Cdepa u map: eHTp, paanyc, AMameTp; 1 bubnnoreka [HOK
IUIOINAAb MOBEPXHOCTHU CEphl https://m.edsoo.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl u

bubmuoreka [JOK
2 IUIOCKOCTH; KacaTebHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; mwromanb chepsl

3 N3o6paxkenue cdepsl, mapa Ha MIOCKOCTH. | bubnnoreka [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f7f2
unusapudeckast TOBEPXHOCTb,

4 00pa3yromue HUJINHIPUIECKOM | bubnuorexa [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MOBEPXHOCTHU
[ununap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yomas 1 oCb; 1 bubmmorexa [OK

P ’ I?, o N ’ https://m.edsoo.ru/188f6216
TI0MIa/1b OOKOBOM M MOJTHON MOBEPXHOCTH
N300paxenne NUINHAPA HA TIOCKOCTH.

6 Pa3Béprka nununapa. CedeHus LUIMHIpA | bubnuoreka [IOK
(MI0CKOCTHI0, MapayIeIbHOW WIIN https://m.edsoo.ru/016e25eb
MEePIEHANKYIISIPHON OCH IMJIMH]IPA)

Konwnueckas moBepXxHOCTh, 00pa3yrolue
. P Py bubnmorexa [JOK
7 KOHUYECKOU MTOBEPXHOCTH, OCh M BEPIIIUHA 1
. https://m.edsoo.ru/c94ba09b
KOHUYECKOU MTOBEPXHOCTH
8 Konyc: ocHOBaHUE 1 BepIIMHA, 1 bubmuotexa [JOK




o0Opa3yromias U 0Ch; IJIOMAab OOKOBOM U
IIOJIHOM ITOBEPXHOCTHU

https://m.edsoo.ru/897dd3b2

YceuéHHblil KOHYC: 00pa3yIolIHe U BBICOTA

bu6mmoreka [IOK

9
OCHOBaHUs U OOKOBasi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o0paxeHue KoHyca Ha MJIOCKOCTH.

Pa3Béprka konyca. CeueHust KoHyca
10 (TUTOCKOCTBI0, MapauIeIbHOH OCHOBAHUIO bubmmorexa [IOK
> 11ap . ’ https://m.edsoo.ru/0Obde 1 be8
Y TJIOCKOCTBIO, IPOXOIAIIEH Yepe3
BEPILUHY)

1 KoMOuHamust Ten BparieHus u bu6mmoreka [IOK
MHOT'OTPAHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OUCAHHBIN OKOJIO CEphI;

12 cthepa, BlIMCaHHAss B MHOTOTPAHHHUK HJIH B bubmorexa HOK

pa, p https://m.eds00.ru/0b136158
TEJIO BpaIlEHUS
13 [Tonsitue 06 00béMe. OCHOBHBIC CBOWCTBA bubmuoreka [JOK
00BEMOB TETT https://m.edsoo.ru/26a03fb7
. bubnuoteka [JOK
14 O01Bé a, KOHyca
DEM IHLIHHAPA, KORY https://m.edsoo.ru/5513d87b
bu6mmoreka [JOK
15 O0BEM 1rapa u wiomaab chepsl
p mank chep https://m.edsoo.ru/d189bde2
[TonoOHbIe TENa B MPOCTPAHCTBE.
16 COOTHOIIICHHUS MEXTY TUIOMIAISIMHI bubmorexa HOK
N J..ly A https://m.edsoo.ru/810cfleb
MOBEPXHOCTEN, 00bEMaMHU MOJOOHBIX TEI

17 KonTponbhas pabota no remam "Tena bubnnoreka [JOK
BparieHus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE bubmorexa HOK

p pocip https://m.edsoo.ru/5caefclb

19 CrokeHue ¥ BbIUUTaHUE BEKTOPOB bubnmnoreka [JOK




https://m.edsoo.ru/23f4f089

bu6mmoreka [IOK

20 YMHOXKEHUE BEKTOpa Ha YHUCIIO
P https://m.edsoo.ru/dee379eb
Pa3nosxeHne BeKTOpa 10 TpEM
21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuio bubmmorexa [OK
p paM. ’p https://m.edsoo.ru/a28fd74e
napajuiejaenumneaa
Pemenne 3amad, CBSI3aHHBIX C
22 MIPUMEHEHUEM MPABUII AEUCTBHUM C bubmmorexa [IOK
P P A https://m.edso0.ru/5a827900
BEKTOpPaMHU
2 KoopanHatHO-BEKTOPHBII METO TPU bubnuorexa [JOK
pPEUIEHUH T€OMETPUUECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucTeMa KOOPAUHAT B
24 I pOCT Z_II;CTBC Koopaunarst BI;KTO a bubmmorexa LOK
poctp . ’ pA pa. https://m.eds00.ru/48db7058
[Tpocreiimue 3agaun B KOOpAUHATAX
75 VYron mexnay Bektopamu. CKansipHOE bubnnoreka [JOK
MPOU3BEAECHHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brluucnenue yrioB Mex1y OpsiMbIMUA U bubnunoreka [JOK
IUIOCKOCTAMU https://m.edsoo.ru/8efbe78e
7 KonrtpomnbHas padora no reme "Bekrops! u bubnuoreka [IOK
KOOPJIMHATHI B TPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenue, 06001IeHUE U
73 crucremaTu3aiys 3Hanuii. OCHOBHBIC bubmuorexa [JOK
¢burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIaHUMETPUH
[ToBTOpenwue, 0600IIEHNE 1
79 cucreMartu3arus 3Hanuii. OCHOBHBIE bubmuotexa [JOK

¢burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAaHUMETPHUH

https://m.edsoo.ru/078cd184




[ToBTOpeHue, 0600IICHNE U

. bu6mmoreka [IOK
30 cHCTEMaTHU3alus 3HaHu. 3agaun 1
https://m.edsoo.ru/7491efe0
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpeHue, 0600IICHNE U
. bubnmoreka [JOK
31 cHCTEMaTHU3alus 3HaHu. 3agaun 1
https://m.edsoo.ru/4dffda97
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS
[ToBTOpEHME, 0000IICHUE U
1 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bubmmoreka [JOK
burypsl, paxThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
bubmuorexa [JOK
33 Hrorosas xkoHTpO 3] 1
TOroas KOHTPOJILHAA paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o6o0IICHNE U ! bubmmoreka [IOK
cUCTeEMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
7 ['eomeTpus
7.1 OrnepupoBaTh NOHIATHAMU: TOUKA, MPAMAasi, INIOCKOCTh
- [TpuMeHsITh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX IPU PEIICHUU
. reOMEeTpPUYECKUX 3a7a4
- OnepupoBaTh MOHATUSAMHU: NAPAVIEIBHOCTh U NEPIEHAUKYISIPHOCTH
' MPSIMBIX U MJIOCKOCTEH
74 KnaccugpummpoBars B3auMHOE pacrioyioKEHUE NPSMBIX U TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yrojl, TpaHU JABYI'PAHHOIO YT,
7.5 peOpo ABYIpaHHOTO yIiia, JMHEWHBIN yroj ABYIPaHHOIO yIiia, TpajycHas
Mepa JBYTPaHHOIO yria
_p OnepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, BBIMYKJIBIM M HEBBITYKJIbIN
' MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHHKA, TPaBUJIBHBI MHOTOTPAaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOTOTPaHHHMKOB (MHMpaMuAa, MpU3MA,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBate  MHOTOTpaHHHMKH, BbIOMpasi  OCHOBaHHUS  JJIs
- KIaccupuKauu  (BBINYKIbIE W HEBBINYKJIbIE  MHOTOTPAaHHUKH,
' [paBWJIbHbIE MHOTOIPAHHUKH, TIPSAMBIE W  HAKJIOHHbIE MPU3MBIL,
napaJuIeIeUIe /bl
- OnepupoBatb HOHSTUAMH: CeKyIas IIJIOCKOCTB, CEUEHUE
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHHWH  MHOTOIPAaHHHMKOB,
' HCIIOJIB3YS] METOJ CIIE/I0B
Ctpoutpb cedeHHs] MHOTOIPAHHUKOB METOJIOM CII€JIOB, BBIIOJHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:
BH/I CBEPXY, COOKY, CHU3Y
7.12 Pemrate 3a1aun Ha HaXOXKICHUE TEOMETPUUECKUX BEJIMYMH MO0 00pa3iam




WK aJirTOpUuTMaM, NPUMCHSAA H3BCCTHBIC AHAJTIUTUUYCCKHUEC MCTOAbLI IIPU
peICHUKU CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BbIYHUCICHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMs TOYKAaMH, OT TOYKH 0 HpHMOﬁ, OT TOYKH A0

INIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCS MTPAMBIMHA

7.13

Pemate 3a71aun Ha HaXOXKJICHUE T€OMETPUUYECKUX BEJIMYMH IO 0OpasLam
WM aNropuTMaM, INPUMEHss W3BECTHBIC AHAIMTHUYECKUE METOAbl IIPH
pEeLICHUU CTaHJApPTHBIX MAaTEMATHYECKUX 3a1ay Ha BBIUMCICHUE YIJIOB
MEXY CKPEIIMBAIOIIMMHUCI IPSIMBIMH, MEXAY NPSMON U INIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Bbruucnate 00bEMBI M IUIOLIAJM HOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nupammuaa) ¢ IPUMEHEHUEM (OPMYJI, BBIUUCIISITH COOTHOLICHUS
MEXTY IUIOIIASIMU HOBEPXHOCTEH, o0bEMaMu HOJOOHBIX

MHOTI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CHUMMCTPHA B IIPOCTPAHCTBEC, LICHTP, OCb H

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (UTYPHI

7.16

W3Bnekarp, npeoOpazoBbIBaTh W HHTEPIPETHPOBATH HH(OpPMaLMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MpPEJCTaBICHHYI Ha

YepTekKax U PUCYHKaX

HpI/IMeHHTL TCOMETPHUICCKUC (baKTBI AJId peIICHUA CTCPCOMETPUUCCKUX
3aaa4, IMpeamnojJararolmmnx HCECKOJBKO IIaroB peucHUsA, €CJIW YCIIOBUA

MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

HpI/IMeHHTL HpOCTCfIHIHC nporpaMMHbBIC CPEACTBA W DJICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

HpI/IBO)II/ITB MMPpUMEPbI MATEMATUYCCKUX 3aKOHOMCpHOCTCﬁ B MIpUpPOJAC U

KN3HU, PACIIO3HABATH MTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[TpuMeHATH MONyYeHHbIE 3HAaHHUS Ha IPAKTUKE: aHATM3UPOBATh pPealbHbIe
CUTyallid ¥ TPUMEHSTh H3yYCHHBIC TIOHSATHS B TIPOIECCEe TTOMCKA
pelLeHus MaTeMaTH4eCKU chopMyIHPOBAHHOM pooIeMBl,
MOJICIIUPOBATh PeabHBIE CUTYAIlMH Ha S3BIKE TEOMETPHUH, HCCIE0BATh
MOCTPOCHHBIE MOJEIH C MCIIOJBb30BAaHHUEM TI'€OMETPUYECKUX MOHATHHA U
TEopeM, amnmnapara ajareopsl, pelaTh MPaKTUUECKUE 3a7aul, CBI3aHHBIE C

HaXOXXIACHUCM I'COMCTPHUICCKUX BCINYINH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHusi
pe3yJabTara
6 I'eomerpus
OnepupoBaTh NOHATHAMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3ylomine
61 [IJIMHIPUYECKON TTOBEPXHOCTH, IMJIMHAP, KOHHYECKas IOBEPXHOCTH,
. oOpa3yioe KOHHUYECKOM  IOBEpPXHOCTH, KOHYC, cdepuueckas
HIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBars B3auMHOE pacroiokeHue chepsl U IIOCKOCTH
OnepupoBaTh TOHSATHSIMHU: IIAPOBOH CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOW CJIOI, OCHOBAaHHME IIAPOBOTO CIIOS, BHICOTA
IAPOBOTO CJIOS, IAPOBON CEKTOP
6.6 Bbraucnate 00BEMBI W IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPHUECKUX TeJI C IPUMEHEHHEM (HOpMYJT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIHMCAaHHBIH B chepy u
6.7 OTNKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAaHHUK MJIH TEJIO
BpaIICHUS
63 BBIUUCIIATE COOTHOIICHHST MEXKIY IUIOMAASIMUA TOBEPXHOCTEH W
' 00BbEMaMU MOAOOHBIX TeI
6.9 N300paxkaTh n3ydaemble QUTYPHI OT PYKH M C MPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIONHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHHs Tel
BpaICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPEOOPa3OBHIBATH HHMOPMAIHIO O
6.11 INPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUTypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCyHKAx
[TpumensaTh TeoMeTpryeckue (HaKThl IS PEHICHHS] CTEPEOMETPHUCCKUX
6.12 3aja4y, MPEATNONIAraloluX HECKOJIbKO INAroB pPELICHHs, €CIIU YCIOBHUS
NPUMEHEHMS 33JJaHbl B IBHOH (opme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimonmaaTs HeﬁCTBHH CJIOKCHHUA BCKTOPOB, BBIYWTAaHWSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KaKUMH CBOMCTBaMH OHHU

0o0J1aaroT

6.15

HpI/IMeHﬂTb IIpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCKIy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpA Ha YUCIIO, YI'OJI
MCKAY BCKTOPAMH, CKAJIIPHOC IIPOU3BCACHUEC, paCKIaAblBaTh BEKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pematsn HpOCTGfII.HHG rCOMCTPHUUCCKUC 3aJaud Ha IIPHUMCHCHHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

6.20

Pemrats 3agadu Ha A0Kas3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUM U
HaxXO0XXIACHUC IT'COMCTPUUCCKHUX BCIWYHH I10 o6pa3uaM HJIN aJIrOpUuTMam,
MMPpUMCHAA HN3BCCTHBIC MCTOJbI pu peUICHUHN CTaHAApTHBIX

MATCMAaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocTEHIIME NPOrpaAMMHBIE CpPEACTBA M DJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paClio3HaBaTh NPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

6.23

IIpuMeHATh TOJNIy4EHHBIC 3HAaHWS Ha IPAaKTHKE: AHAIU3UPOBATH
pealbHBIE CUTyallud W NPUMEHATb HM3Yy4CHHBIE IIOHATUSA B IIpoLiecce
MOKMCKA pELIEHUS MaTeMaTHuecKd CQOpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHBIC CUTyallUU Ha S3BIKE N€OMETPUM, UCCIIEN0BATH
IIOCTPOEHHBIE MOJIENIN C HCIIOJIB30BAHHEM I€OMETPUYECKUX MOHATHU M
TeopeM, armapara anreOpbl, pemaTh NPakKTUYeCKHe 3a/1a4M, CBA3aHHBIE C

HaXO0XIACHUEM I'€COMCTPHICCKUX BEINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

I'eomeTpus

7.1

OcHOBHbBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TousiTue 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3auMHOe pacnosiokeHue TIpsAMBIX B IPOCTPAHCTBE:  IEPECEKAIOIIHUECH,
napajuleJibHble U CKpelMBaromuecs mnpsmele. [lapamienbHOCTh NOpsAMBIX U
IUIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHble INpsIMble B  IMPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSMON M IIOCKOCTU. YTJbl C
COHANpPABJICHHBIMU CTOPOHAMH, YIOJd MEXIy MpSAMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTb MIIOCKOCTEN: MapaulebHbIe MJIOCKOCTH, CBOWCTBA MapaliesIbHbIX
wiockocteil. [Ipocteiimue nmpocTpaHcTBEHHBbIE (UTYPBI HA IUIOCKOCTH: TETPadp,

KyO, mapajuiesienumnes, HoCTPOCHUEe CeUeHN!

7.3

[lepnieHAUKYIAPHOCTh TPSIMOM M IIOCKOCTH: IEPHNEHIUKYISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapaUICIIbHbIE U NEPICHANKYJIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNEHAUKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMON MEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOl MEXAYy IpPsSAMOM H IUIOCKOCTBIO,
JBYT'PAaHHBIA yTOJI, JMHEHHBIM Yroa JAByrpaHHoro yrna. IlepneHaukynsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IJIOCKOCTH, MPOEKIHs (PUTyphl Ha IUIOCKOCTh. [lepneHIuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  IEPIEHIUKYISAPHOCTH  ABYX  Iulockocred. Teopema o Tpéx

NEePHEHANKYIIAPax

7.4

[lonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHUKA, BBINYKIbIE WU
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHUS NPU3MBI, MpsMas W HAKJIOHHAs MpPU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Msbl. [lapamienenunen, NpsMOyrolbHbIM NapaIesIeHIIe]
u ero coiictBa. [lupamuna: n-yroapHas nupammuaa, rpaHd U OCHOBAaHUE ITUPAMUJIBL,
OOKOBas M IOJIHAS [MOBEPXHOCTb NMUPAMHUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUAA.
OneMeHTbl NpuU3Mbl U nOHUpaMuibl. lIpaBUibHBIE MHOTOTpaHHUKH: IIOHATHE
IIPABWJIBHOTO MHOTOTPAaHHMKA, INpaBUjbHAs NpPU3Ma M IpaBWIbHAA INHPaAMHUAA,

NpaBUWIbHAS TPEYTOJIbHAS MUPAMUAA U MPABIIBHBINA TeTpasap, KyO. [IpeacraBienue




0 MPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKa’Ap U uKocadapyrue CedeHus
MIPU3MBI U TUPAMUIbI
CummeTpusi B IPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, HPSIMOI,
7.5 MJIOCKOCTH. DJIEMEHTBl CUMMETPHUU B MHUPAMUJIAX, MMapajlieNenuIeax, mpaBuiIbHbIX
MHOT'OIPAaHHHUKAX
Brruncnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yribl. [lnomansb
OOKOBOM TMOBEPXHOCTH U TIOJIHOM TMOBEPXHOCTH MPSMOW MPU3MBI, IUIOHIA/lb
7.6 OCHOBaHHH, TeopemMa 0 OOKOBOH MOBEPXHOCTH NMPsAMOI mpu3Mbl. [lnomans 60koBoM
MOBEPXHOCTH W TIOBEPXHOCTU TMPABUJIBHOM MHpPaMUJIbI, TEOpeMa O IUIOIIAIN
yceuénHoii nupamuabl. [Toustue 06 06béme. OObEM MUPAMUIBI, TPUIMBI
7 [TomoOHbIe Tena B mpocTpancTBe. COOTHOMICHUS! MEKAY TUIOIIAASIMUA TOBEPXHOCTEH,
' 00BpEMaMU ITOTOOHBIX TEN
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
[unuaapudeckasi MOBEPXHOCTh, 00pa3yroIe MUINHAPUIECKON MOBEPXHOCTH, OCh
6.1 HMWIMHIPUYECKONH ToBepXHOCTU. LlumuHAp: ocHOBaHUS M OOKOBas MOBEPXHOCTD,
oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH
Konundeckast moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U BEPIINHA
6.0 KOHUYecKoi moBepxHocTH. KoHyc: ocHOBaHME M BeplluHa, 0Opasyromias U OcCh,
' MJI01Ia b OOKOBOW M TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrolue u
BBICOTA, OCHOBAHMS U OOKOBasi TOBEPXHOCTh
Cdepa u map: ueHtp, paauyc, AMaMeTp, oAb NoBepXHOCTH cheprl. B3anmuoe
6.3 pacnosoxeHue cepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONIab
cepsl
6.4 N300paskeHue TeJ BpalleHHs Ha TIIOCKOCTH. Pa3BépTka MUIMHApa ¥ KOHYyca
6.5 KoMOuHanmu Tenm BpaleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIMUCAHHBIN
' okono chepsl, chepa, BiMcaHHAsT B MHOTOTPAHHUK, UM TEJIO BpallleHUs
[Tonsitue 06 00BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME
6.6 MPSMOYTOJIBHOTO Tapaienenunena u ciueactBus u3 He€. OO0béM nMIUHApA,
KoHyca. O0bEM 1mapa u miomaab cepsl
6.7 [Tomobuple Tema B mpocTtpaHcTBE. COOTHONICHUS  MEXKIY — IUIOIMIAISIMU
' MOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET




6.8

Ceuenust uunuHapa (MapajulebHO U TEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YEPE3 BEPILINHY), CEUECHUS 11apa

6.9

Bextop Ha miockoctu W B mpocTpaHcTBe. CllOKeHHE M BbIYMTAHHE BEKTOPOB.
YMHOXEeHHE BeKTopa Ha 4yucio. Pa3nokeHue BeKTopa 1Mo TpEM HEKOMIUIaHAPHBIM
BektopaM. [IpaBuno mapamenenunena. Pemenue 3amay,  CBS3aHHBIX  C

IIPUMEHEHUEM IIPAaBUJI ACUCTBUM C BEKTOPaMU

6.10

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitmne 3agaun B KOOpAuHATaX. YTroa MeExAy Bekropamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BBIYMCIICHUE YIVIOB MEXAY NPAMBIMA U IUIOCKOCTSMH.

KOOp,I[I/IHaTHO-BCKTOpHLIﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/1av




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBaHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NpoBepsieMoOro OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbI CPpeAHEro oo1ero
TpeOoBaHus o0pa3oBaHus

Bnagenue meromamMM J0Ka3aTeNbCTB, alrOPUTMaMHU pEIICHUA 3a4ad;
yMeHue (OpMyIUpoOBaTb U OINEPUPOBATH IMOHATUSMU: OIpEAEICHUE,
aKcuoma, TEOpeMa, CJIEICTBHE, CBOMCTBO, IPU3HAK, JI0Ka3aTelIbCTBO,
paBHOCHIIbHBIE (HOPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYITHUPOBATDH
0o0paTHOE U IMPOTHUBOIIOJIOKHOE YTBEpPXKICHHE, NMPUBOJAUTH NMPUMEPHI U
KOHTPIIPUMEDPBI, HCIOJIB30BaTh METOJ MAaTeMAaTHYE€CKOW WHIYKIWH;
IIPOBOAMUTH  JI0KA3aTeIbHBIE PACCYXKACHHUA IIPpU pPELIEHUU 3a1ady,
1 OLICHUBATh  JIOTMYECKYIO IIPaBUJIBHOCTb  PACCYXKICHUH;  yMEHUE
ONEPUPOBATh MOHATUAMU: MHOXKECTBO, IOJAMHOXKECTBO, OIEpaluy Hajl
MHOXXECTBAMH; yMEHHME HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJIs ONHUCAaHKs PEANBbHBIX IIPOLECCOB U SABICHUHN U IIPU PEILIECHUH
3aja4, B TOM 4YHCIE€ M3 JAPYrux Y4eOHbIX MpPEeIMETOB; YyMEHHE
OIepUPOBATh MOHATHAMMU: Ipad, CBA3HBINA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb W OINUCHIBaTh Tpadbl pasInYHBIMU

croco0amMu; UCIOIB30BaTh Ipadbl MPHU PEIICHUH 3a/1a4

YMeHue ornepupoBaTh MOHATHSAMHU: HATypaJlbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETEHb C IIeNIbIM MOKa3aTeleM, KOPeHb HAaTypallbHON CTeNeHU, CTENEHb
C palMoHaJIBHBIM  TOKa3aTelieM, CTeNeHb C  JICHCTBUTCIBHBIM
MoKasarejeMm, JIorapupM UWCIa, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJILHOTO YHUCIIA, OCTATOK IO MOIYNIO, PAaIlMOHAIFHOE YHCIIO,
UppallMOHAIFHOE  YHCJIO,  MHOXECTBA  HATYpalbHBIX,  IENbIX,
2 panrOHAIbHBIX, ﬂeﬁCTBHTeHBHBIX YHUCEII, YMCHUC HUCITIOJIB30BAThH
MPU3HAKUA JETUMOCTH, HAaUMEHBIIMA OOIIMA AETUTEeNb M HauMEHbIIee
o0rmiee KpaTHOE, aNrOpUT™M EBKITHIA MTPH pEIIeHUH 3a1a4; 3HAKOMCTBO C
Pa3IMIHbIMU IIO3NIITMOHHBIMH CUCTeMaMu CUMCIICHUA, YMCHUC
BBIIIOJIHSITH BBIYHCIIEHUE 3HAUEHUU U HpCO6p330BaHI/Iﬂ BBIpa)KCHI/Iﬁ cO
CTeneHsMH M JjorapudmMaMu, Mpeodpa3oBaHUsl IPOOHO-PANMOHATBHBIX

BBIpa)KCHHﬁ; YMCHHUEC ONCPUPOBATH IMOHATHAMU: MOCJICAOBATCIBHOCTD,




apudmernueckas nporpeccusi, reoMeTpUuYecKast nporpeccusi,
OCCKOHEYHO yOBIBafOIIas TreoOMETpHYecKass TPOrpeccHsi; YMEHHE
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopmyn; yMmMeHHE ONEpPUpPOBaTh TMOHATHIMHU: KOMIUIEKCHOE YHCIIO,
COMPSKEHHBIE KOMILJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucina, ¢opMa 3aluCH  KOMIUIGKCHBIX —4Hcell  (TeoMeTpuYecKas,
TPUTOHOMETpPHYECKass W  anreOpanueckas); YMETh IMPOU3BOAUTH
apupMETUYECKHE JEeUCTBHS C KOMIUICKCHBIMHA YHCJIAMH; IPHUBOJIUTH
MpUMEPhl  UCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUPOBATH
MOHATUSIMM: MaTpumia 2x2 W 3X3, omnpeneauTeslb  MaTpHlbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OITPECACIIUTECIIA

VYmenue ONCpHUpPOBAThH IMOHATHUAMU:. pPALMOHAIBHBIC, HPPAHOHAIBHLBIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUT'OHOMETPUYCCKHC
YpaBHCHHA W HCPABCHCTBA, HX CHCTCMbI; YMCHHC OIICPHUPOBATH
INOHATHUAMU: TOXIACCTBO, TOXIACCTBCHHOC Hpeo6pa30BaHHe, YpaBHCHHC,
HCpPaBCHCTBO, CHCTEMa ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCUJIBHOCTH
ypaBHeHHﬁ, HCPaBCHCTB HW CUCTEM; YMCHHC pCIIATb YpPAaBHCHU,
HCpPaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHH, HCPABCHCTBA HW CHUCTEMblI C TIIApaMETpOM; IIPUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMBI I PCHICHUA MATCMATHYCCKUX

3ala4v U 3a1a4 U3 pa3JIMYHbIX oOmacrei HAaYKH U peaﬂBHOﬁ JKHN3HHU

YMeHue onepupoBaTh NOHSATUAMU: (QYHKIUS, YETHOCTh (QYHKIMH,
NEPUOUYHOCT (PYHKIIMH, OIPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTbH
(GyHKIUH, SKCTpeMyM (QYHKIIMHM, HauOoJblliee ¥ HaMEHbIIee 3HAYCHUS
(GYHKIMK Ha IPOMEKYTKE, HeMpepbIBHAS (DYHKIIMS, aCUMITOTHI Ipaduka
(GbyHKIMY, iepBas U BTOpas MPOU3BOAHASA (PYHKLIHU, TEOMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOM3BOJHON, MEpBOOOpa3Has, ONpeneIEHHBIN
MHTErpai; yMeHHe HaXOAWTh aCUMOTOTHI rpaguka (YyHKIUU; yMEHHE
BBIUUCIATh IPOU3BOJHBIE CYMMBI, IIPOU3BEAEHHUSA, YacTHOIO U
KOMIIO3UIIMU (YHKIUH, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpauky
(GyHKIMU; yMEHUE HAXOIUTh MPOU3BOIHBIE 3JEMEHTApHBIX (YHKIMMH;
YMEHHUE HCIOJIb30BaTh IPOM3BOJIHYIO Ul MCCIEIOBAHUSA (DYHKIMH,
HaXOAWTh HauOOJbIIME M HAWMEHbIIWE 3HAUYEeHUS (QYHKUHN; CTPOHTH
rpadMKd MHOTOWIEHOB C HCIOJb30BAHUEM alapara MaTeMaTH4ecKoro
aHaJIM3a; TMPUMEHATh IPOU3BOAHYIO JJIs HAXOXKACHUS HAWIy4dlIEro

pEeICHUA B IMPUKIAAHBIX, B TOM YHCJIC COHHAJIBHO-D3KOHOMHUYCCKHX H




(bu3nuecKkux 3a7adax; HaXOAUTh TUIOMIAN U 00BEMBI (DUTY C TTOMOIIBIO
WHTErpaja; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIHPOBAHUS C

MOMOIIBI0 AU depeHIINATHHBIX YPABHCHHIA

YMeHue omnepupoBaTh MOHATHAMHU: Tpaduk (QyHKIUH, oOpaTHAas
GyHKIMS, KOMIIO3MIUS (QYHKIMH, JUHEHHas (QyHKUIuS, KBagpaTHYHAs
GbyHKIHA, panuoHaabHas byHKIHA, CTEIIEHHAsI byHKLu,
TpUTOHOMETpUYecKkne (yHKIUM, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢GbyHKIMK, TOKa3aTenbHas | Jorapudmuyeckas QGYHKIUU; yMEHUE
CTPOUTH TpaUKH W3yYCHHBIX (DYHKUUH, BBHINOIHATH MPEOOpa3OBaHUS
rpaduKoB (HyHKINH, UCTIOIB30BaTh TPAPUKH IS U3YYSHHS TPOLIECCOB U
3aBUCHMOCTEH, MPH pEIICHUM 3a/1a4 U3 APYTUX Y4EOHBIX MPEIMETOB M
3aJa4d U3 peabHON JKU3HU; BBIPAXATh (POPMYIaMU 3aBUCHIMOCTH MEXIY
BEJIMYMHAMH; HCIOJb30BaTh CBOWCTBA M Tpapuku GYHKIMHA s
peleHus ypaBHEHHIA, HEPAaBEHCTB U 33/1a4 C MapaMeTpaMu; U300pakaTh
Ha KOOPJMHATHOW IUIOCKOCTH MHOXECTBA pEIICHUH YypaBHEHUH,

HCEPAaBCHCTB U UX CUCTCM

VYMeHue pemnath TEKCTOBBIE 33Jayd pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 33/1a4M U3 00JacTH yIpaBJIeHUs JUYHBIMU U CEMEMHBIMU
(MHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M MX
CUCTEMBI IO YCJIOBHUIO 3aJauyd, HUCCIEAOBATh IOJYYEHHOE pELICHUE U
OLICHMBATh TPaBJONOA00HOCTh PE3yJbTAaTOB, YMEHHE MOJEIUPOBATh
peanbHBIE CUTyallUM Ha SA3BIKE MATEMAaTUKHU; COCTABIIATH BBIPAXKCHMS,
YpPaBHEHHUs, HEPAaBEHCTBA M HMX CHUCTEMBl [0 YCJIOBHMIO 33JlayH,
HCCIEA0BAaTh IIOCTPOEHHBIE MOJEIHM C UCIOJb30BAaHUEM ammapara

anredpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHne oneprupoBaTh MOHATUSAMU: cpelHee apudMeTHIeckoe, MeIuana,
HauOoyplllee M HAWUMEHblIEe 3HAYeHHUs, pa3Max, JUCIepCHs,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOTO HAa0Opa; YMEHHE H3BIICKaTh,
UHTEPIPETHPOBaTh HMH(OpPMAIMIO, TMPEACTaBIEHHYIO B Talnuuax, Ha
IrarpaMmax, rpadukax, OTpa)karollyro CBOMCTBA peaIbHBIX MPOIECCOB H
SIBJICHHIA; TIPEICTABIATH HH(POPMAIIMIO C TIOMOLIBIO TaOJIHIl U TUArpaMM;
HCCIIeI0BaTh CTAaTUCTUYECKUE TaHHBIC, B TOM YHCIE C NPHUMEHEHHEM
rpadUUecKuXx  METOJO0B UM  DJIEKTPOHHBIX  CPEACTB;  IpaduvecKu

WCCIENOBaTh COBMECTHBIE HAOMIOJEHUS C TIOMOIIBIO JUarpaMm




paccenBaHys U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh NOHATHSAMHU: CIyYaWHBIA OIBIT M CIIy4aliHOE
COOBITHE, BEPOSTHOCTh CIYyYalHOIrO COOBITHS; YMEHHE BBIUUCIATH
BEPOSTHOCTh C HCIIOJIb30BaHUEM TIpaUuecKUX METOJIOB; HPUMEHSTH
(GopMyJbl CIIOKEHUS M YMHOXEHHUS BEpOATHOCTEH, (hopMyiy MOJHOU
BEpOSATHOCTH, popmyny bepryim, komOuHaTOpHBIE (GaKTHl U (HOPMYIIBL;
OLIEHUBATh BEPOSATHOCTH pEAJbHBIX COOBITUH; YMEHHME OIEpPUPOBATH
MOHATUSIMH: CIIydaiiHas BEJIMYMHA, PpACIpEACICHUE BEPOATHOCTEH,
MaTeMaTH4ecKoe OXXHUJIaHHWe, AMUCIEPCUs M CTaHAAPTHOE OTKJIOHEHHE
CIlydailHOH BeNWYMHBI, (YHKUUU pacmpenesieHuss ¥ IUIOTHOCTH
PaBHOMEpPHOr0, IMOKAa3aTeJbHOIO W HOPMAJIbHOIO pacHpelesieHHi;
YMEHHUE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pPACHpPEICICHUH IS
peleHust 3aayd; 3HAKOMCTBO C TMOHATHAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABl BBIOOPOYHBIX HCCIIECOBAHUH; YMEHHE TPUBOJUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHUCENI B HPUPOAHBIX M OOILIECTBEHHBIX
SBJICHUSIX; YMEHUE OTIEpUPOBATh NOHATHSIMHE: COYETaHUE, TIEPECTaHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OumHOM HbloToHA; ymeHHe
MPUMEHSTH KOMOMHATOPHBIE (PaKTHl M PACCYKIICHUS TS pEIICHU 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  peallbHBIX COOBITHIA; COCTaBIISATh

BEPOSATHOCTHYIO MOJIEIb U HHTEPIPETUPOBATH MTOJIYUEHHBIA PE3yIbTaT

YMeHue onepupoBarh IMOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA YIJla, IUIOCKUHA  yrodi,
JBYIpaHHBIA Yroj, TPEXTPAHHBIM Yroj, CKPEIIMBAIOLIMECS MpsSMBbIe,
MapajuieIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH, yroi
MEXAY NPAMBIMH, YrOJ MEXAY HpPSIMOH U IUIOCKOCTBIO, YIOJ MEXKIY
IJIOCKOCTSIMU, PACCTOSIHME OT TOYKU JIO MJIOCKOCTH, PACCTOSHUE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEXY IUIOCKOCTSIMH; YMEHHE UCIOIb30BaTh IIPH
pelIeHnr 3a/a4 U3ydeHHble (PaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIbI0 T'E€OMETPUUECKUX TMOHATHH U

BCJIMYHH, PCIIATh CBA3AaHHBIC C HUMU IMPAKTHYCCKUC 3ada9YU
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YMeHue onepupoBaTh MOHATHAMM: IUIOMIATAL (QUTYpHI, 00BbEM (UTYpPHL,
MHOTOTPAaHHHK, NPAaBWIBHBI MHOTOTPAHHHK, CEYCHHE MHOTOTPaHHUKA,
KyO, mapajuienenuries, Npu3Ma, NUpamuaa, (Gurypa ¥ MOBEPXHOCTb

BpallleHus, HWIMHAP, KOHYC, Iap, chepa, miomanb cdepsl, MIomaib




MOBEPXHOCTU NHPaMHJIbI, TPU3MBI, KOHYycCa, IWIMHApa, 00BEM Kyoda,
MPSIMOYTOJIBHOTO Napajuieienuneaa, NUpaMuabl, MPU3Mbl, LUIUHIpPA,
KOHycCa, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUS KOHyca W LWIMHIPA,
MapajuieJIbHbIE OCH WM OCHOBAHUIO, CEUYEHUE 1Iapa, IJIOCKOCTh,
Kacaromascss cdeppl, HUIMHIPA, KOHYCa; yYMEHHE CTPOHUTH CEUCHHE
MHOTOTpaHHHUKa, U300pakaTb MHOTOTPAHHUKH, (PUTYPHl U MOBEPXHOCTHU
BpAILIEHHUs, UX CEUEHUS], B TOM YHCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
yYMEHHE MPUMEHSITh CBOMCTBA F€OMETPUUECKUX (UTYpP, CAMOCTOSATEIHHO
(OopMyIHPOBATH OIPENEICHUSI H3y9aeMbIX (HUTYp, BBABHTATh THIIOTE3bI
O CBOMCTBax M MPHU3HAKAX M€OMETPHUYECKHX (PUryp, 000CHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE TMPOBOAUTH Kiaccupukamuo Guryp mo
pPa3IUYHBIM TPHU3HAKaM, BBIMOIHATH HEOOXOIUMbBIEC TOTIOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh IMOHATHSIMH: JIBIDKGHHE B  IMPOCTPAHCTBE,
napajuieNbHbI MEePeHOC, CUMMETPUS Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MomoOus, TOAOOHBIE (UTYpPBI;, YMEHHE
pacrno3HaBaTh paBHbIE W MOJOOHBIE (UTYpPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOJb30BaTh T€OMETPUUYECKUE OTHOIICHUS
MpU pElIeHUH 3a7a4; HaXOJUTh TEOMETPUYECKHE BETUYHMHBI (JJIHHA,
yroj, IJIomaab, O0BhEM) MpH pelIeHWH 3a7ad U3 JPYruX yueOHBIX
MPEIMETOB M U3 PEalbHON >KM3HU; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BEJIMYUHBI (IJIMHA, YTOJ, IUIONIAa/b, OOBEM, IUIOMIAAh TMOBEPXHOCTH),
WCTONB3Ysl M3y4YeHHBbIE (QOpPMYJIBl M METOMABI, B TOM 4YHCIE: IUIOIMAIb
MMOBEPXHOCTH MHPAMUJIBI, TIPU3MBI, KOHYCa, IMIHHIPA, TUIOMAIb Cepsr;
00bEéM Ky0a, MPSMOYTOJILHOTO TapasuieNenuneia, MUPaMUubl, MPU3MBL,
UWIMHApPA, KOHYyCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB

NOJOOHBIX GUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSAMOYTOJIbHAsI CUCTEMa KOOPAHUHAT,
BEKTOP, KOOPIMHATBl TOYKH, KOOPAMHATBl BEKTOpa, CyMMa BEKTODPOB,
MPOM3BE/ICHNE BEKTOpAa Ha 4YHCIIO, pa3joXeHHe BeKTopa Mo 0Oa3ucy,
CKaJSIPHOE TIPOM3BEICHUE, BEKTOPHOE IIPOU3BEACHUE, YIOJI MEXAY
BEKTOpPaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOJ
JUI  pelleHHs TeOMEeTPUYECKMX 3ajad W 3ajad JAPYruxX Yy4eOHBIX

MPEeIMETOB

13

YMeHne BBIOMpATh TOAXOASAIIMA METOA JUIsl pPEIICHHS 3aJauu;




MOHMMAHUE 3HAYUMOCTH MaTeMaTUKU B U3YYEHUU MPUPOAHBIX U
OOIIECTBEHHBIX MPOIIECCOB U  SABJIICEHUH; YyMEHHE pacrno3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPUBOJIUTH
MpUMEPbl MATEMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTeMaTUYeCKON HayKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Koxn
1 Yucna v BIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
15 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOU, MPOIECHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajbHOM creneHu. [leiicTBusa ¢ apudmernyeckuMu
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenens ¢ nenbim nokasareneM. CTEneHb ¢ palMOHAIBHBIM IT0Ka3areneM. CBolicTBa
' CTENEHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnynable U HATYpAIbHBIC JTOTapHUPMBI
JeiictBuTtenpHble uyncia. ApupMeTHYecKHe Omepanuu ¢ JIeHCTBUTENbHBIMU
1.7 yrcinamu. [IpubnnxEHHble BIYUCIEHUS, PAaBUIa OKPYIJIEHUS, IPUKUKA U OLIEHKA
pe3yJbTaTa BBIYUCICHUN
1.8 [Ipeobpa3oBanue BbipaxeHUI
1.9 KomrmuiekcHeie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPABHEHUS
2.2 HppauroHanbHble ypaBHEHHS
2.3 TpuroHomeTpudeckue ypaBHEHUs
2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS
2.5 Ilenwie u 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckre HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaeanTeab MaTpUILIbI




3 OyHKIUYT U TpapUKU
31 Oyukuus, cnocoObl 3amanus ¢yakmuu. ['paduk QyHkiun. BzaumHo oOpaTHbIE
' dbyakuun. YérHple n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nactp ompeneneHUs W MHOXECTBO 3HaueHW QyHkuuu. Hymm ¢dyHkumm.
32 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUH.
' MakcumMymMbl ¥ MHHUMYMBI ¢GyHknud. Haumbomnblnee M HauMeHbllee 3HAYEHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (yHKIUSI C HATypalbHBIM M LEIbIM MOKa3zarenem. EE cmoiicTBa u
' rpaduk. CoiicTBa U rpaduk KOpHS n-0i cTENEeHU
34 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
3.6 Touku paspeiBa. AcumntoTel TpadukoB ¢yHkiuil. CpoiicTBa  (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyia CI0XKHBIX IPOLIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pyukuuu. [Ipon3BoaHbIE 3IEMEHTAPHBIX (YHKIUI
[IpumeHeHHe TNPOU3BOAHON K MCCIEIOBAHUIO (DYHKIUI Ha MOHOTOHHOCTb U
4.2 skcTpeMyMbl. Haxoxnenrne HanOOJbIIero ¥ HauMEHbBIIEro0 3HaYeHUs] (PYHKIUMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoecTBO, onepanun HajJl MHOKecTBaMu. J(narpamMmel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTH BPALLECHUS




7.5

KoopauHaTsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
AnreOpa 1 Havajla MaTeMaTUYeCKOro anaiausa, reomerpus. ['eomerpus 10-11
KJ1acChl, 0a30BBIN U yIIIyOJeHHbIE YpoBHH, MockBa, «IIpocBemenue» , 2023

METOANUYECKHUE MATEPUAJIbBI 1JISA YUYUTEJISA

C.M.Caakansn, B.®. byry30B ['eomerpusi: moypounsie pazpadorku 10-11
KJ1acChl, yueOHOe ocobue i 0011e00pa3oBaTeIbHbIX Opranu3anuii, Mocksa,
«IIpocsemieHue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

www.edu.ru (caiit MOuH P®).

www.school.edu.ru (Poccuiickuii 00111€00pa3oBaTesbHbIN TOPTaN).
www.pedsovet.org (Bcepoccuiickuit UnTepHeT-1Ie1COBET)

www.fipi.ru (caiit denepanbHOro MHCTUTYTA MEAArOTMUECKUX U3MEPEHHU).
www.math.ru (MHTEpHET-IOAAEpKKA YUUTEIEH MAaTEMATUKH ).
www.mccme.ru (cail'T MOCKOBCKOTO 1IEHTpa HEMPEPHIBHOTO MaTEMATHIECKOTO
00pa3oBaHuUs).

WWW.1t-n.1u (CETh TBOPUYECKHUX yUUTETIEH)

http://mat.1september.ru (cailT razetsl «MaremaTHKa)
http://festival.1september.ru (pectuBanb neparorunyeckux uaen «OTKPHITHIN
ypok» («IlepBoe

CEHTSOPS»)).

www.exponenta.ru (00pa3oBaTeIbHBI MAaTEMAaTUYECKUI CANT)
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