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IMNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpusp» 6a30BOro ypoBHsS AJis
oOyvarormuxest 10 —11 xmaccoB pa3pabotaHa Ha ocHoBe DenepaibHOTO
roCyIapCTBEHHOI'0 00pa30BaTeNIbHOTO CTaHAapTa CpeIHero oo0Iiero oopa3oBaHus,
C YuéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, NPEABIBIIEMBIX K
MaTEeMaTUYECKOMY OOpa30BaHUIO, W TPAAWIMA POCCHMCKOTO 0Opa3oBaHUSI.
Peanuzanus nporpamMMbl o0ecrieunBaeT OBIAJACHUE KITIOYEBBIMU KOMIIETEHITUSMU,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOILIEKYJIbTYPHOIO, JUYHOCTHOTO M ITO3HABATEILHOIO pa3BUTHS
JUYHOCTH 00YYaroIINXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOro Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHmsi OOyCIIOBJIeHA MPAKTHYECKOW 3HAYMMOCTBIO METANpeAMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB OOyYECHHS TEOMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTHs oOydaromuxcs, ¢GopMHUpOBaHUSA (YHKIIMOHATHLHON MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3YUYEHUS IPYTUX y4€OHBIX AUCHUILUIMH. Pa3BuTHe y 00ydaromuxcs
MPABUIBHBIX TPEACTABIICHUA O CYIIHOCTH M TPOUCXOKICHUU TCOMETPUUYCCKUX
aOCTpaKIii, COOTHOIIICHUH PEATBbHOTO W HWICATBHOT0, XapaKTepe OTPaKCHUS
MAaTe€MaTH4YeCKOW HAyKOW SBJIEHUA M NPOLECCOB PEAJBHOTO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIU MAaTEMAaTUYECKOI0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHHMIO HAYYHOTO MHUPOBO33PCHUS
YYaIIUXCsl, a TaKKe Ka4dyeCTB MBINUICHUS, HEOOXOMUMBIX IS aJaNnTalid B
COBPEMEHHOM OOIIIEeCTBE.

['eometpust siBasieTcss OAHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHUs, TaK KakK o00ecCleuyrBaeT BO3MOXKHOCTh H3YyUYECHHS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH, TaK M TYMaHUTAPHOM.

Jlornyeckoe MbIUieHHe, (GOpMUPyEeMOe TPH HM3YYCHHH OOyYarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIETIOYKHU JTOTHYECKUX YTBEPKICHUMN
B XOJI€ pEUICHUS TEOMETPHUYCCKUX 3aJad, YMCHHE BBIIBUTAThL M OIPOBEpraTh
TUTOTE3bI HETOCPEACTBEHHO HCIOIL3YIOTCS TPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHue OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 00MacTIX ACATENBHOCTH dYenoBeka. OpHeHTalus dYelioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMadbHOTO ObITHS, Gdopma
OTPaXEHUsSI OKPYKAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENHHOCTH. OmnepupoBaHHUE  IPOCTPAHCTBEHHBIMU
oOpazamMu OOBECIMHSCT pa3HbIe BUILI YYCOHOH U TPYJOBOH JCSITCIBHOCTH,



SABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, MOATOMY AaKTyallbHa
3amaya (opmMupoBaHUs y O0OyYarOUUMXCsl MPOCTPAHCTBEHHOI'O MBILIUICHUS Kak
Pa3HOBUJHOCTH OOpPA3HOrO MBIINIIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPaBICHUSM.

Ilens ocBoenusi mporpamMmbl yueOHOro Kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE 00yueHus — oOieoOpazoBareibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyvaronuxcst  4yepe3  oOecrnedeHue  BO3MOXKHOCTHM  NPUOOpETEeHUs U
VCIIOJIb30BAHUSA CHCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUM,
cnenu@UIHBIX TEOMETPUHU, BO3MOKHOCTH YCIICITHOTO MPOJIOKEHHSI 00pa30oBaHus
10 CHEUUAIIBHOCTSM, HE CBA3aHHBIM C IPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma mno reomeTpuu Ha 0a30BOM YpOBHE IMpeaHA3HAUYEHA IS
00yyYaroIMXCsl CPEAHEN IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUN
Ha YpPOBHE OCHOBHOIO 00IIero oopa3zoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM ypOBHE JOJIKHBI OCBOUThH OOIIME MATEeMAaTHUYECKHUE YMEHHUS, CBS3aHHBIC
co crneuuukoil TreoMeTpud U HEOOXOJAMMBIC Jid >KU3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOro, OHM MMEIT BO3MOXHOCTh M3YyYHTh F€OMETPHUIO OoJee
rIyOOKO, €CIM B JajJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHX
3HaHUSIX B MPO(EeCCUOHATBHOU IeATETbHOCTH.

JlocTuKeHre 1€ OCBOCHHUSI TMPOTpaMMbl OOECIIEUMBAECTCS pelICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuoputeTHbiIMM 3ajJayaMH  OCBOCHHMSI  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kimaccax siBisitOTCA:

e (opmupoBaHue mnpeaCTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opmupoBaHMEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TENaX BpaICHUS
KAaK O BOKHEHIIMX MAaTEMATHYECKUX MOJENSAX, MO3BOJSIONIUX OMUCHIBATH
Y U3Yy4aTbh pa3HbI€ SIBJICHUS OKPYKAKOIIETO MUPA;

e (QopMupOBaHHME YyMEHHUSI paclo3HaBaTh Ha YEPTEkKaX, MOJCISAX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMs 3a/lady Ha MOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX PUTYD;

e (QopMHUpOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TMOHATHUSIMU O
MHOTOTPAaHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOWMCTBaMU;

e OBJIAJICHHWE  AJITOPUTMAMU  PEIIEHUST  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHWE yMEHUSI MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJbHbIC
paccyXJeHus B XOJ€ PELICHUs] CTEPEOMETPUUECKUX 3ajad M 3a7ad ¢
MPaKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJIbHbBIX u TBOPYECKHUX CIOCOOHOCTEM
oOyyJarouuxcsi, TMO3HABaTEJIbHOM  AKTUBHOCTH, MCCIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBanue byHKIIMOHATBHON rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUM: YMEHHE pACIO3HABaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peaJbHBIX KU3HEHHBIX
CUTyallUsIX W TMpPH U3YUYCHUU JPYTUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha A3BIKE
TF€OMETPUM U CO34aBATh TEOMETPUUECKUE MOJAEIH, TIPUMEHATh OCBOCHHbIN
F€OMETPUYECKUI anmapar JUisl PELIeHUs MPAKTHKO-OPUEHTUPOBAHHBIX
3a]1a4, HHTEPIIPETUPOBATh U OLEHUBATH ITOJTYYEHHBIE PE3YJIbTATHI.

OTnUYuTENbHON OCOOEHHOCTHIO MPOrPaMMBbl SBIISIETCS BKJIIOYEHHE B Kype
CTEpEOMETPUM B HayaJle €ro HW3y4YeHUs 3aJay, pelIaeMblX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JaJIbHEUIIEMY U3YyUYECHHIO MTPEAMETA.

[Ipeanourenue oTaaéTcss HArJasJHO-KOHCTPYKTUBHOMY METOy OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NIPEACTABICHUU Y
ydalmxcsi B KypCc€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX O0Opa3oB M  33Ja4 Ha  ONEpUpPOBAHUE
IPOCTPaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMUTCA C OMOPOW Ha
HarJasgHOCTh, @ OIEepUpOBaHME OOpa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIrJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUSI €T0 UCXOJHOTO COJIEPKaHMUS.

OcHOBHBIE coaepkaTeNnbHble TUHUKA Kypca «l'eomerpum» B 10-11 ximaccax:
«MmuororpasHukmn», «lIpsMble U IIIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpBI U KOOPAUHATHI B IPOCTPAaHCTBE». DOPMUpPOBAHUE JTOTUYECKUX YMEHUN
pacmpenensiercss HE TOJBbKO MO COJAEpKaTeIbHbIM JMHUSAM, HO W IO TOJaM
00yueHHUst Ha YPOBHE Cpe/IHEero o011ero o0pa3oBaHusl.

Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3ybTaTam
OCBOEHHUsI paboyeil mporpaMMmbl, pacnpelenéHHbIM MO0 TojaMm oOydeHus,
CTPYKTYPUPOBAHO TakuUM 00pa3oM, 4YTOObI OBJIAJICHHUE TE€OMETPUUECKUMU
HNOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCIIEIOBATENBHO U MOCTYNATENbHO, C
cOOJII0/IEHNEM IPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIFOYAJIUCH B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX MPEJCTaBICHUNA OOydaroluXcs, paclIupss U
yray0nsisa e€, o0pasys MpoYHble MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha m3yuenne reomerpun orBoaurcs 2 yaca B Heaemo B 10 knacce u 1 4ac B
Hezaemo B 11 kacce, Bcero 3a iBa roga o0yuenus - 102 yueOHbIX daca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpPEOMETpUU. ToOuka, mOpsiMas, IIOCKOCTb,
npocTpancTBO. lloHATHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3anmHoe pacnosioxkeHne TMpsAMBIX B IPOCTPAHCTBE: IE€pPECEKaroLInecs,
napajulesibHble M CKpenuBaronmecs npsmele. [lapauiensHOCTE NpAMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MNOpPsIMbIE B  IIPOCTPAHCTBE;
[IapaAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMH; YroJd MEXAY MpPsSMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEMN: NapajljieIbHbIE IIJIOCKOCTH; CBONCTBA
napayienbHBIX IUIocKocTel. [lpocrteifmve mpocTpaHCTBeHHBIE (UTYpHI Ha
IUIOCKOCTHU: T€Tpa’ap, KyO, nmapasuieNenume]]; IOCTPOSHUE CEUCHHI.

[leprieHAUKYISPHOCTD MPSIMOM U TUIOCKOCTU: MEPIEHANKYISPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapaUICIbHBIE W NEPHECHANKYJISPHBIE K IUIOCKOCTH,
MIPU3HAK TEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TeOopemMa O NPSMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJI MEXIY MNPAMOH U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHMHBIM yroja JBYTPAHHOIO  yrIJja.
[leprieHaMKyISp M HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT TpsAMOM 10  IUJIOCKOCTH,  TPOEKIUs  (GUrypel  HAa  IUIOCKOCTb.
[lepneHAUKYIAPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JABYX
IockocTer. TeopemMa o TpEX NMEepIEHIUKYIIIpax.

MHoOrorpaHHuKu

[lTonsiTHe MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yroyipHas
npu3Ma; rpaHd U OCHOBAHUS MPU3MBbI;, MpsiMas U HaKJIOHHAs MPU3MBI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapamenenunen, MPSAMOYTOJIbHBIN
napajuiejienune]; U ero coucrtsa. [lupamupa: n-yronpHas nupamuia, rpaHd U
OCHOBaHHE MUPAMUJIbI; OOKOBAs U MOJIHAS MIOBEPXHOCTh MUPAMMU/IbI; TPABUIIbHAS U
yCceuéHHas mnupaMuaa. OIDJEMEHTbl TMpu3Mbl W nupamMunbl. [IpaBunbHbIC
MHOTOTPaHHHUKHW: MOHSATHE MPABWIBHOIO MHOTIOTPAHHUWKA; MPABUJIbHAS MPU3MA U
IpaBWIbHAS THUPAMUJA; NPaBWIbHAs TPEYTroJibHAs NUPaAMHUAA W MPABUIIbHBIN
teTpadip; KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
noaexka’ap u ukocadap. CeueHust Npu3Mbl U TUPAMHU/IBI.

CuMmeTpuss B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, NPSMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B NHUpPaAMHUJAX, NapaJlieJenuIenax,
IIPAaBUJIBHBIX MHOTOI'PaHHUKAX.



Brluucnenue 5j1eMEHTOB MHOTOTPaHHUKOB: pEOpa, aUAaroHalld, YTJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOW MOBEPXHOCTH MPSIMOM TMPU3MBI,
oAb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOW MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MNUPAMUJIBI,
TeopeMa O Iulomaad ycedéHHoW mnupamuapl. [loHstue o0 o0véMe. OO0BEM
NAPaMHU/Ibl, TPU3MBL.

[TonoOusie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAISIMU
OBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

11 KJIACC

TeJsa BpameHus

[{uuaapryeckast TIOBEPXHOCTb, oOpasyromue IATHHAPUYIECKON
MOBEPXHOCTH, OCh MWJIMHIPUYECKOW TMOBEpXHOCTU. l[lwimHIp: OCHOBaHUA U
OOKOBasi IMOBEPXHOCTh, OOpa3yrolias M OCh, IUIONIaJAh OOKOBOM M ITOJHOM
MOBEPXHOCTH.

Konnyeckass TOBEpXHOCTh, 00pa3yromue KOHHYECKOW TOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MoBepXHOCTH. KOHYC: OCHOBaHME W BEPIIMHA, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM ¥ TOJHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opa3ylolllie U BbICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa m map: 1EHTp, paandyc, AMAMETP; IUIONIAJb ITOBEPXHOCTH CQEpHI.
B3anMHoe pacmonoxxkenne chepsl U IIOCKOCTH; KacaTellbHAs TNIOCKOCTh K cdepe;
IJI0IAIb CEpPHI.

N3o0pakenue Ten BpalieHus Ha TNIOCKOCTU. Pa3BEpTka IMIMHApa U KOHYcA.

KoMOuHanuy Tel BpalleHWss W  MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIA OKOJIO cdepwl; cdepa, BINHUCAHHAS B MHOTOTPAHHUK, WA TEIO
BpaICHHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMcTBa 00BEMOB Tel. Teopema 06 00bEMe
IPSIMOYTOJILHOTO Tapajulelienurena M ciaeacTBus u3 He€. OO0bEM IMIMHJpA,
KoHyca. O0BEM 11apa U MIomaab chepsl.

[TogoGubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJL.

Ceuenus mwimHApa (TMapaJIeIbHO M TEPHCHAMKYJSPHO OCH), CCUCHHS
KoHyca (TapayijielbHOC OCHOBAHHMIO M TIPOXOJIAIIEE Yepe3 BEPINUHY), CECUCHUS
mrapa.

BeKkTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mimockocTu U B mpocTpancTBe. ClI0KEHNE U BEIYUTAaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCIO. Pa3zmoskeHne BeKTopa Mo TpEM HEKOMITIaHAPHBIM
BekTopaMm. [IpaBuno mapamnenenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronbHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaunatel Bekrtopa. Ilpocreimme 3amaun B
KOOpAWHATax. YToil Mexay Bekropamu. CKalIpHOE IPOU3BEIECHHUE BEKTOPOB.
Bpruucnenue yriioB Mexay ONpsIMBIMH U IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM
METO/I IIPH PEUICHUHA T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl y4EOHOro MpeaMeTa
«MaremaTnka» XapaKTepu3yrTCs:

I'paknanckoe BocnuTanume:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIIMHM 00YUaAIOIIEToCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCUHCKOro OOIINEeCTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Iporeayp TpaxaaHCKOro ooOmecTBa (BBIOOPHI, OMPOCHI M TIp.), YMCHHUEM
B3aUMOJICICTBOBATh C COLUMAJIbHBIMA HWHCTUTYTAMHA B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHHUEM.

IlaTpuoTHyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUHCKON TPaKTaHCKOW HACHTUYHOCTH, YBaXKCHHUS
K MPOLLIOMY M HACTOSIIEMY POCCUMCKOW MaT€MAaTUKH, IECHHOCTHBIM OTHOILIEHUEM
K JOCTHXECHUSAM POCCUMCKUX MATEMaTUKOB M POCCUHUCKOM MaTeMaTU4eCKOU
IIKOJIBI, K WCHOJIb30BAHUIO ITUX JOCTHUKEHHN B APYTHX HAYKaxX, TEXHOJIOTHSX,
chepax YKOHOMHKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHEM JTyXOBHBIX LHEHHOCTEN POCCUHCKOTO HapOJa;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, HATHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKCHUN HAYKH U NEATEIbHOCTHIO
y4EHOT0; OCO3HAHMEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHMBOTO OYIYIIIETO.

JcTeTHYECKOE BOCTIUTAHUE:

3CTETUYECKUM OTHOIICHUEM K MHpPY, BKJIIOUYAS ICTETHKY MATEMATHYECKUX
3aKOHOMEPHOCTEMH, 00BEKTOB, 3ajad, pEIIEHNH, paccyxICHUN;
BOCIIPUMMYHUBOCTHIO K MATEMATUYECKUM ACIIEKTAM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHUS NPUMEHATh MAaTeMaTUYECKUE 3HaHUS B
HMHTEpecax 370poBoro u 6e3omacHoro odpasa KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NUTaHHE, COATaHCUPOBAHHBIM PEXUM 3aHATUH U

OT/bIXa, peryJisipHas dusnueckas aKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHIX CHIOPTUBHO-030POBUTEIBHOM
NEeATENbHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPY/Zy, OCO3HAaHHEM IICHHOCTH TPYAOJIOOUS; UHTEPECOM K
paziuuHbIM  cepaM  NPodEeCCHOHAIBHOM  NESITEIbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ TMPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBINM BHIOOP
Oynymeld mnpodeccun W peaqu30BbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTHIO K MaTeMaTUYeCKOMy OOpa3oBaHUIO U
caM00Opa30BaHUIO Ha TNPOTSIKEHUU BCEW JKU3HU; TOTOBHOCTHIO K aAKTUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 33/1a4 MAaTEMaTUYECKON HAPaBICHHOCTH.

JKOJI0rnYecKoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO HIKOJOTUYECKON KYyJIbTYpbl, MOHUMAHUEM BIUSHHUS
COLMAJIbHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBbHON
Cpenbl, OCO3HAaHHMEM TJIOOATBHOIO  XapakTepa HSKOJIOTMYECKUX Mpoliem;
OpPUEHTALIMEd HAa NPUMECHEHHWE MATEMAaTUYECKUX 3HAHWW IS pPELICHUs 3aJ1a4d B
0o0NacTU  OKpyXalolel cpeabl, IUJIAaHUPOBAHMS TOCTYNKOB M OLEHKH HX
BO3MOKHBIX MTOCJIEACTBUN JJIS1 OKPYKAIOLEH CPEbl.

LleHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKH W  OOIIECTBEHHOM  MPaKTUKH, TMOHUMaHUEM
MaTEMaTUYECKOM HayKd Kak cdepbl YeIOBEUYEeCKOW AesITeIbHOCTH, ATaloB e&
pa3BUTUS W 3HAYUMOCTH JUISl Pa3BUTUSL I[IMBWIM3ALUHU; OBJIAJCHHEM S3BIKOM
MAaTEeMaTUKH W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM MO3HAHUSA MUPA;
FOTOBHOCTBIO OCYILECTBJISATh NPOEKTHYKD U HCCIEAOBATEILCKYH JEATEIbHOCTD
VWHJVBUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yIOTCS OBJIaJICHUEM YHHUBEpPCaIbHBIMU
NO3HABAMENbHOIMU  OCliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHLIMU OetCIEUAMU.

1)  Vuusepcanvuvie = noznasamenvmvie  Oeiicmsus,  obecneuusaiom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memo008  NO3HAHUA  OKpYydcamweeo  Mupda;,  npumMeHenue  JI02UHeCKUux,
uccuedo8amenbCcKux onepayuil, ymeHnutl pabomams ¢ ungopmayueti).

Ba3oBble Jioruyeckue aeiicTBUS:

e BBIBIIATHh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUH MEXIy MOHATHAMH; (OPMYINPOBATH
OmpeseNieHUs] TOHITHIA, YCTAaHABIMBATh CYIICCTBEHHBIH  MpPHU3HAK
KJlaccu(UKauy, OCHOBaHUA JUIsi OOOOIIEHUS M CpaBHEHUS, KPUTEPHH
IPOBOJIMMOTIO aHAIN3a;

e BOCIpUHUMATh, (QOPMYIUPOBATH U  TPEOOPa30OBBIBATH  CYKICHUS:
yTBEpAUTEIbHbIE W OTpHUIIATENbHbIC, €IMHUYHBbIC, YacCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
NPOTUBOpEYHsT B (akTaxX, NaHHBIX, HAONIONEHUSX U YTBEPKICHHSIX;



npenjiaraTb ~ KPUTEPUM IS BBIABJICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

e JIeNaTh BBIBOABI C HCITOJIb30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIIFOUCHHH 110 aHAIOTHH;

e TPOBOJUTH CaMOCTOSITEIIbHO JI0KA3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKJIEHUU (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pemieHuss y4eOHOM 3amayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbHIOMpaTh Hauboyee MOAXOAAIMA ¢ Yy4&ToM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBaTeabcKne 1eiicTBUS:

e HCIOJB30BaTh BOMPOCHI KaK MCCIENOBATEIbLCKUI MHCTPYMEHT MO3HAHMUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCHUPYIOLIUME MPOTUBOpEUYUE, MpoldiIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apTyMEHTHUPOBATH CBOIO MO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIbHO CIUTAHHPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICEHHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro
00BbeKTa, SIBJICHHUS, TIPOIECCA, BBIABICHUIO 3aBHCHUMOCTCH MEXIY
00BeKTaMU, SIBJICHUSIMU, TIPOILIECCAMH;

e CaMOCTOSITENBHO (HOPMYTUPOBATH OOOOIIECHUSI M BBIBOJIBI IO pe3yjIbTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHMBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3MPOBATH BO3MOKHOE PA3BUTHE IPOIECCa, a TAKKE BBIIBUTATH
MPEANOI0KEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

e BBIABIATH ACPUITUTHI HHPOPMAIIUH, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BbIOMpaTh UWHGOOpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(OOPMAIUIO
Pa3ITUYHBIX BUOB U (GOPM MPEACTABICHUS;

e CTPYKTYypHUpPOBaTh MHGOPMAIHIO, TIPECTABIATh €€ B Pa3IUYHBIX (hopMax,
WUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaAEKHOCTh uHdopmanuu o CaMOCTOATENBHO
c(hopMyITUPOBAaHHBIM KPUTECPHUSM.

2)  Vuusepcanvuvie KOMMyHuUKamueHvle Oelicmsus,  obecnedusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uenue:



BOCIpUHUMATh U  (OPMYJIMPOBATh CYXKICHHSI B COOTBETCTBUH C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS; CHO, TOYHO, IPAMOTHO BbIpa)kaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, aBaTh MOSICHEHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHbBIN PE3yJIbTaT;

B X0/ O0CY>KJeHHs 3a7]aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po0JIeMBbl, pelIaeMoi 3a1aul, BbICKa3bIBATh UJIEH, HALIEJICHHbIE HA TOMCK
pelIeHus; COMOCTaBIATh CBOM CYXIECHHUS C CYXACHHSIMHU JPYTHX
YYaCTHUKOB JAHaiora, oOHapyXUBaTh Pa3iuiyMe U CXOJCTBO TMO3ULIUHN; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIJIaCHs, CBOM BO3pAKECHMUS,;
OPEICTaBISITh  pEe3yJNbTaThl  pElIeHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUA C yU4ETOM 3a/1a4 MPE3eHTAMU U 0COOCHHOCTEN ayIUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHIUBUyaIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; TPHHUMATh I1eTh
COBMECTHOW JIEATENIbHOCTH, IUJIAHUPOBATh OPraHU3allMi0 COBMECTHOMU
paboThI, pacrpeaeNsaTh BUIAbl pad0T, JOTOBAPUBATHCA, 00CYKIATh MPOIECC
U pe3yJsibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CyKaeHUs, OOMEH MHEHU,
«MO3TOBBIC IITYPMbD» W WHBIC); BBIIOJHATH CBOI YacThb pabOTBI U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMHU YJ€HAMU KOMAaH/IbI,
OLICHMBATh KAa4eCTBO CBOEro BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM,
chopMyITUPOBAHHBIM YYACTHHKAMHU B3aUMOICHCTBHSI.

Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusarom

Gdopmuposarue cCMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJISITh TUIAH, aJITOPUTM PEIISHUS 3a/1a4H, BELIOUPATh CIIOCO0 PEIICHUS
C Y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedieKcuu KaKk OCO3HAHUS
COBEPIIAEMBIX JCHCTBUU U MBICIMUTEIBHBIX IIPOLECCOB, UX PE3yJIbTATOB;
BIIaJIETh CHocOo0aMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3yJibTaTa PEIICHUsI MATEMATUYECKOU 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4d, BHOCUTb KOPPEKTUBBI B JEITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEMH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa LEId U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTYDKEHHS WIM HENOCTHXXKECHUS DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OIUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OnepupoBath MOHATUAMU: TOUKA, IPSMAasi, IOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX NPU PEUICHUU
reOMEeTPUYECKUX 3a/1a4.

OnepupoBaTh NOHIATUAMU: NMAPATIIETBHOCT U MEPIEHIUKYISIPHOCTD MPIMBIX
U IUIOCKOCTEH.

KnaccupunupoBaTe B3auMHOE pAaCIONIOKEHHE NPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBarh MOHATUSIMH: ABYTPaHHBIM YroJi, TpaHW JBYIPAHHOIO YTIa,
pedpo ABYTPAaHHOTO yTIJa; JUHEHHBIM Yroyl JBYIPaHHOIO YIJIa; rpajyCHas Mepa
JIBYTPAHHOT'O yrJja.

OnepupoBaTb MNOHATUSIMHM: MHOTOTPAHHHUK, BBIMTYKJIBIH M HEBBITYKJIBINA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHbBIE BHUIbl MHOTOIPAaHHHUKOB (IMpaMuJa; NpHU3Ma,
IpSIMOYTOJIbHBIN Mapaenenumnes, Ky0).

KnaccupunupoBaTe ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JUId
kjaccuukanuy  (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPAaBUIIbHbBIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TapajuieIeIUuneabl).

OnepupoBath MOHATHUAMMU: CEKYILAsl INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATH MPUHILIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJ CIIE/I0B.

CtpouTh ceyeHUs MHOTOIPAHHUKOB METOJOM  CIEJOB, BBIIOJIHSTh
(BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTHIX O0OBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHU3Y.

Pematp 3a7aun Ha HaXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3lam Win
aNropuT™MaM, MPUMEHsSI HW3BECTHBIE AHAIUTUYECKHE METOJbl MpPHU pEUICHUU
CTaHAAPTHBIX MaTEMaTHYECKUX 3aJa4 Ha BBIUMCIECHUE PACCTOSHHM MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNPSAMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIHUMUCS TPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEJIIMYMH MO 00pa3nam Uiu
aNropuT™MaM, MPUMEHsS HW3BECTHbIE AHAIUTUYECKHE METOJbl NPHU pPEUICHUU
CTaHAAPTHBIX MAaTEMaTUYECKHMX 3aJad HA BBIYUCIECHHE YIJIOB  MEXIY
CKPEIMBAIOIIUMHUCA MPSIMBIMU, MEXIYy MNPSIMOH M  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnate 00bEMBI M IJIOLAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupaMpja) ¢ TNpUMEHEHUEM (OpMyJ; BBIYMCIATH COOTHOLIEHMS MEXAY
IIOLAASMU TOBEPXHOCTEHN, 00BEMaMU MOO0OHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETPUS B MPOCTPAHCTBE; LUEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPBHI.

W3Bnekarb, mnpeoOpa3oBbIBATb U HMHTEPHPETUPOBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO HAa YepTexax U
pUCYHKaXx.

[IpumensTs reomeTpuyeckue (aKTbl JUId PEUIeHHs] CTEPEeOMETPUUYECKUX
3a/1a4, NPEANoaraloluX HECKOJIbKO [IaroB PEIICHMS, €CIIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

[IppuMmensaTs mpocTeWIIne NOpPOrpaMMHBIE  CPEICTBA MW 3JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

IIpuBoauTs NpuUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPHUPOAE U
YKW3HU, PACTIO3HABATh MTPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHWS HaA IPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC
CUTyallUd U IPUMEHATb HU3YYEHHBIC IIOHATHS B IPOLIECCE IIOUCKA PEIICHUSA
MaTeMaTHYecKu C(HOPMYJIHPOBAHHON MPOOJEMBl, MOJEIUPOBATh pealbHbIC
CUTyallUH Ha S3bIKE TE€OMETPUU, MCCIEAOBaTh IMOCTPOCHHBIE MOJAEIH C
UCII0JIb30BAaHUEM T'€OMETPUUYECKUX NOHIATHI U TEOPEM, amnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEJIIMYHH.

11 KIIACC

OnepupoBaTh TOHITHAMU: MHJIWHIPHYECKAs ITOBEPXHOCTh, OOpa3yOIIHEC
MWIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
00pa3yronme KOHMIECKOH IMTOBEPXHOCTH, KOHYC; cpepruecKkast IOBEPXHOCTD.

Pacno3naBath Tena BpamieHus (HUJIMHIP, KOHYC, cdepa U map).

OOBSACHTH CITOCOOBI MOTYUCHHS TN BpaIllCHUS.

KnaccudunmpoBaTh B3auMHOE pacionokeHue chepbl U MIOCKOCTH.

OrneprupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBaHHUE CETMEHTAa, BHICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAaHHE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Beraucnsate  00BEMBI M IJIOMIAAM  TIOBEPXHOCTEH  TeNl  BpalieHUs,
TCOMETPUICCKHUX TEJI C IPUMEHECHHEM (DOPMYIL.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAHHUK, BIHCAaHHBIK B cdepy H
OMMCAHHBIA OKOJIO cdepsl; cdepa, BHOUCAHHAS B MHOTOTPAHHUK HWJIH TEJO
BpaIcHMS.

BoIaucnaTh COOTHOMICHHSI MEXIY IUIOMIAISIMH MOBEPXHOCTEH W 00BEMaMH
MO00OHBIX TEIL.



N300paxaTs u3yyaeMble (QUIypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILLCHUSI.

W3Bnekatb, HHTEpHpPETUPOBATH U MpeoOpa3oBbIBaTh HH(OPMALMIO O
IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUrypax, NPEICTaBICHHYIO HAa YEpTEkKax U
pUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B POCTPAHCTBE.

BpInonHATE OEUCTBUSA CIOKEHUSA BEKTOPOB, BBIYUTAHUA BEKTOPOB W
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBIICHITH, KAKUMU CBOMCTBAMU OHM 00JIaJatoT.

[IprMeHATH MpaBUIIO Mapajuleienunea.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEXKIY
BEKTOpaMHU, CKAIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxomute cymmy BEKTOPOB M NMPOU3BENEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJApHOE IIPOM3BEIACHUE, PACKIAIbIBaTh BEKTOpP 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTs reomeTpuyeckue (aKTbl Uil PEUICHHS CTePEeOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIbKO IAaroB PELICHHUs], €CIIU YCIOBUs IIPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

Pemare mpocreiimne reoMeTpudecKue 3aadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAUHATHOT'O METOJA.

Pemwlarp 3amauym Ha [0Ka3aTesbCTBO MAaTEMAaTHUYECKUX OTHOLICHWM W
HaXO0)KJIEHUE F€OMETPUUECKUX BEJIMYMH 110 o0pa3naM WM alropuT™MaMm, NpUMEHss
W3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3aa4.

[IppumensaTs mpocTEeWIIHEe NOPOrpaMMHBIE  CPEICTBA MW 3JIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoauTs NpuUMEpBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPHUPOAE U
YKW3HU, PACTIO3HABATh MTPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyallUd U IIPUMEHATb HU3YYEHHBIC IIOHATHS B MPOLIECCE IIOUCKA PEIICHUSA
MaTeMaTHYecKu C(HOPMYJIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh pealbHbIC
CUTyallUH Ha S3bIKE TE€OMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJAEIH C
MCII0JIb30BAaHUEM T'€OMETPUUECKUX NOHITHI U TEOPEM, amnmnapara aareOpsl; pemaTh
IIPAaKTUYECKUE 3a7a4H, CBA3AHHBIE C HAX0KICHUEM I€OMETPUYECKUX BEJIMUHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

HaumenoBanmne pa3aejioB 1 TEM

KoaudecTBO 9acoB

JIeKTPOHHbBIE (LM(ppPOBbIE)

Ne ni/m
NpPOrpamMmblI Beero Konrponsnsie Hpakruyeckue | ognazopaTenbHbIE pecypebl
padoThI padoThI
1 BBenenue B crepeoMeTpHio 10
5 [Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. D 1
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN
3 [lepneHIUKyISPHOCTD MPSAMBIX U 12
IJI0CKOCTE!
4 VIl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHOrorpaHHuKu 11 1
6 O0BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEeHME: CEUeHMS, pACCTOSHUS U 4 !
yTJIbI
OBILIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME




11 KITACC

KoaunuecTBo yacos DJIeKTPOHHbIE
No 1/ HanmeHoBaHMe pa3ie/ioB U TeM (uudpossbie)
) NMPorpamMmMbl Bcero Konrpoaenbie | - IlpakTiyeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes
1 Tena BpaieHus 12
2 OO0bEMBI TEN 5 1
3 BekTopbl 1 KOOpAMHATEI B MPOCTPAHCTBE 10 1
4 [ToBTOpeHue, o6o0IIEHNE, . 1
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon
DJIeKTPOHHBIE
Ne Koutp | MNpakr | Jlara P
undposbie N
n/ Tema ypoka B OJILHBI || HYecK H3yueHH BocnurarejbHbIH MOTEHIHAJ
cer e e oOpa3oBaTejbHbIE
II ') a1
pador pador pecypchbl
bl bl
YBa)XEHUS K MPOIIJIOMY H
OCHOBHBIC TIOHSITHSI CTEPEOMETPHUH: HACTOAIIEMY pOCCHUCKON
TOUKa, NpAMas, MIOCKOCTh MaTE€MaTUuKH, HCHHOCTHOC OTHOUICHUEC
b b b o
K JOCTHXKCHUAM POCCHHUCKUX
npoctpancTBo. [IpaBuia n3o0pakeHus bubmmoreka [JOK P .
1 MaTEeMaTHKOB M POCCHICKON
Ha PUCYHKaX: H300paKeHUs https://m.edsoo.ru o
o MaTEMATUYCCKOMU IIIKOJIbI,
TITIOCKOCTCH, HApaJIICBHBIX IPAMBIX HCIIOJIB30BaHHUEC 3THUX ILOCTPI)KCHPIIZ B
(OTpe3KOB), CepeTHE OTpe3Ka JpYTUX HayKaX, TEXHOJIOTHSIX, chepax
OKOHOMUMKMU,
[Tonsartus: nepecexaromuecs IPE/CTaBICHHE O MATEMATHYCCKUX
bubnuoreka [JOK
IUIOCKOCTH, IIEPECEKAIOIINECS IPsIMast 1 https:/m.ed OCHOBaX (DyHKIHOHUPOBAHNUS
U TJIOCKOCTD tps://m.edsoo.ru PA3JIMYHBIX CTPYKTYD, IBICHUN
IMonsarns: MEPECCKAOIHECH TOTOBHOCTH K aKTUBHOMY Yy4aCTHUIO B
bub6anoreka [JOK
IUIOCKOCTH, IIEPECEKAIOIIMECS IpsIMast 1 httos://m.ed pCLICHUN NIPAKTUYICCKUX 3a71a9
U TIJIOCKOCTD ttps://m.edsoo.ru MaTeMaTH4YECKON HAIIPaBIEHHOCTH
9CTECTUYCCKOC OTHOLICHUC K MHUPY,
3HAKOMCTBO C MHOTOTPaHHUKAMH, BKJTFOYAsl 3CTETHKY MaTeMaTHYECKHX
M300pakeHre MHOTOTPAaHHUKOB Ha | bubnmoreka [JOK 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4,
PUCYHKaX, Ha IIPOEKIINOHHBIX https://m.edsoo.ru pELICHU, pacCyKICHUM,
yeprexax BOCIIPUMMYHUBOCTD K
MaTEMATUYCCKUM aCIICKTaM
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Pa3JIMYHBIX BUAOB UCKYCCTBA,

HavanbHbie cBeieHus 0 KyOe u

MpeACTaBJICHUE O MAaTCMATHUYCCKUX

N bubnuorexa [{OK
5 MApPaMUJIE, UX PA3BEPTKU U MOIEIIH. httos:/fm.ed 1 OCHOBaX ()YHKIHOHUPOBAHUS
s://m.edsoo.ru o
CeudeHnst MHOTOTPAaHHUKOB P Pasinu4HBIX CTPYKTYD, ABICHHH
Hauanwsubie cBegeHus o kyoe u TOTOBHOCTh K aKTUBHOMY YYaCTHIO B
N bubmmoreka [IOK
6 nUpaMHUIC, UX PA3BEPTKU U MOJACIIH. b Jmed peleHny IpakTUISCKUX 3a1a9
CedeHnsT MHOTOTPaHHHKOB tps:/m.eds00.ru MaTeMaTHYeCKON HAMPaBICHHOCTH
YMEHHUE COBEpIaTh OCO3HAHHBIN
BBEIOOp Oymymieit npodeccuu u
ITonsrre 06 aKCHOMATUYECKOM peanu30BEIBaTh COOCTBEHHBIC
but6mmoreka [IOK
7 MMOCTPOEHUH CTEPEOMETPUHN: AKCUOMBI JKU3HEHHBIC TUIAHBI, TOTOBHOCTh H
https://m.edsoo.ru
CTEPEOMETPHUH U CIIENCTBUS U3 HUX CIOCOOHOCTh K MATEMATHYECKOMY
00pa3oBaHUIO U CaMOOOPA30BaHUIO HA
MPOTSYKEHUH BCEH KU3HU
c(hOpPMHUPOBAHHOCTH MHPOBO33PCHUS
[TonsaTHe 00 aKCHOMATHYECKOM (bopmnp P P ’
but6mmoreka [JOK COOTBETCTBYIOIIETO COBPEMEHHOMY
8 IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
https://m.edsoo.ru YPOBHIO Pa3BUTHUS HAYKU U
CTEPEOMETPHUH U CIIEICTBUS U3 HUX .
OOIIIECTBEHHON TPAKTHKH
[TonsiTue 06 akcMHOMaTHYECKOM Eub OK OBJIQ/ICHHE A3BIKOM MAaTEMATHKH K
HOJIMOTEKA . .
9 IIOCTPOCHUU CTEPEOMETPUN: aKCUOMBI httos:/m.ed 1 MAaTEMaTHICCKOU KYyJIBTYypOH KaK
ps://m.edsoo.ru
CTEPEOMETPUU U CIEACTBUS U3 HUX CpEACTBOM IIO3HAHHA MUPA
NOHUMAaHUE MaTeEMaTHYECKON HayKHn
IMousTre 06 aKCHOMAaTUYECKOM Kak C(I)ep]ﬂ YyeJJ0BeUeCKON
bu6mmoreka [IOK R
10 MOCTPOEHUH CTEPEOMETPUHN: AKCUOMBI JIESITENTEHOCTH, ATAIOB e€ Pa3BUTHS U
https://m.edsoo.ru
CTEPEOMETPHUH U CIIEICTBUS U3 HUX 3HAYMMOCTH IS Pa3BUTHS
[UBUITH3AIAN
BzaumHoe pacrionoxeHue npsiMbIX B FOTOBHOCTH K TPY.y, OCO3HAHUE
bubnuoreka [JOK 6
11 MPOCTPAHCTBE: NMEPECEKAIOIINECH, LECHHOCTU TPYAOJIIOONUS, HHTEPEC K

napaajiCJIbHbIC U CKPCIINBAOIINECCA

https://m.edsoo.ru

pasTuIHBIM chepam
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npsiIMble

npodecCUOHANBHON AEATENbHOCTH,
CBSI3aHHBIM C MaT€MaTUKOM U e
MPUIIOKEHUSIMH

[TapamienbHOCTE NPSAMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE:

MOHMMaHHE MaTeMaTH4eCKON HayK1
Kak cepbl 4eITOBEUECKON

12 NapauIeNbHbIE IPIMBIE B bubmiorexa OK JEATENbHOCTH, 9TAlOB €€ Pa3BUTHS U
https://m.edsoo.ru
IPOCTPAHCTBE; MapaIENBHOCTD TPEX SHAYHMOCTH UL pasBUTHA
[MBUITH3AL[HN
MPSIMBIX
TOTOBHOCTH K TPY/y, OCO3HAHHE
CHHOCTH TPYAOIIO0Us, HHTEPEC K
[TapannenbHOCTB NPSIMBIX U H PYA ’ p
. bubnuorexa [JOK pasiaudHbIM chepam
13 MIJIOCKOCTEHW B IPOCTPAHCTBE: .
. https://m.edsoo.ru po(heCcCUOHAITBHON IEeATEIBHOCTH,
[TapannenbHOCTH TPAMOI M MIIOCKOCTH oo
CBSI3aHHBIM C MAaTEMaTHKOU U &
IIPUIIOKCHUAMU
TOTOBHOCTH K TPYAy, OCO3HAHHE
LIEHHOCTH TPYIOJIIO0US, HHTEPEC K
bubnmnoreka [JOK paziau4HbIM chepam
14 VYIuiBl ¢ COHANPABICHHBIMA CTOPOHAMHU .
https://m.edsoo.ru PO ECCHOHATILHOM NeATeTLHOCTH,
CBSI3aHHBIM C MaTeMaTHUKOM U €€
HPHI0KSHUSIMU
TOTOBHOCTL OCYIIECTBJIATH
15 Yron mexay npsiMbIMU B bubnmoreka [JOK MIPOEKTHYIO U UCCIIEI0BATEIBCKYIO
MPOCTPAHCTBE https://m.edsoo.ru JEATENBHOCTh MHIMBHYAJIEHO U B
rpyire
YBAXXCHUA K IPOLULIIOMY U
HACTOSILEMY POCCUUCKOMN
16 Yron mexay npsiMbIMU B bubnunoreka [IOK MaTeMaTHKH, [EHHOCTHOE OTHOIIIEHHUE

IPOCTPAHCTBE

https://m.edsoo.ru

K JOCTHXXCHUAM pOCCHﬁCKHX
MAaTE€MAaTHUKOB U POCCUMCKON
MaTeMaTUIECKOM MIKOJIEI,
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HCIIONIb30BaHMUE STUX JOCTHKECHUH B
IPYTHUX HayKaX, TEXHOJOTHUX, chepax
SKOHOMUKH;

[TapamienbHOCTD IIIIOCKOCTEM:

bubnuoreka [IOK

npEaACTAaBIICHUEC O MaTEMAaTUYCCKUX

17 OCHOBaX ()YHKIIMOHUPOBAHUS
MapaJUIENbHBIE TUIOCKOCTH https://m.edsoo.ru .
Pa3IMYHBIX CTPYKTYD, SBICHUI
T'OTOBHOCTH K aKTHBHOM YaCTUI B
N N but6mmoreka [JOK vy
18 CBoiicTBa napayjiebHbIX IIOCKOCTEN pELIeHUH TPaKTUIECKHX 3aa4
https://m.edsoo.ru o
MaTeMaTHYECKOW HATIPABICHHOCTH
ICTETHYECKOE OTHOIICHHE K MHPY,
BKJIIOYAs CTETUKY MaTeMaTHYECKUX
[Ipocreiiine npoCcTpaHCTBEHHBIE 3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4,
19 burypsl Ha MIOCKOCTHU: TETPAdAP, KyO bubmmorexa LOK i i
: pelieHuit, paccyXaeHuit
yP Pasp, Ky, https://m.edsoo.ru ’ ’
napajiejaenumnes BOCIIPUUMYHBOCTH K
MaTeMaTHYECKUM acleKTam
pa3INYHBIX BUIOB HCKYCCTBA;
MPEICTaBICHHE O MATEMATHIECKHUX
. bubnuotexa [JOK P
20 [Toctpoenue ceueHuit OCHOBax (pyHKIMOHHPOBAHUS
https://m.edsoo.ru .
Pa3IMYHBIX CTPYKTYD, ABICHUN
TOTOBHOCTb K aKTUBHOMY YYacCTHIO B
. bubmuorexa [JOK Yy
21 [Toctpoenue ceuenuit peIIeHUN TIPAKTHYECKUX 313
https://m.edsoo.ru .
MaTeMaTHYeCKOW HAPABICHHOCTH
YMEHHE COBEPIIATH OCO3HAHHBIN
BbIOOp O el nmpodeccun u
KonTtponsHas pabora o teme p Oyaym g ¢
€aJIM30BbIBaTh COOCTBEHHBIC
"IIpsiMble U TUIOCKOCTH B bubnuoreka [JOK P
22 JKU3HEHHBIE TIAHEL, TOTOBHOCTE U
npocTtpaHcTie. [lapamiensHOCTh https://m.edsoo.ru
. CMOCOOHOCTh K MATEMATHYECKOMY
TPAMBIX H IIIOCKOCTCN 00pa3oBaHMIO ¥ CaMOOOPA30BAHHIO HA
NPOTSKEHUU BCEU KU3ZHU
23 [leprieHAUKYIAPHOCTH NPAMOU U bubnuotexa [JOK c(opMHPOBaHHOCTE MHPOBO33PEHUS,
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IUIOCKOCTH: MIEPIEHAUKYJIISIPHbBIE
npsiIMble B IPOCTPAHCTBE

https://m.edsoo.ru

COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U
0O0IIECTBEHHO! TPAKTHKH

24

[IpsimMble napajuieabHbIe U
NEPIEHANKYJSIPHBIE K ITIOCKOCTH

bubnuoreka [IOK
https://m.edsoo.ru

OBJIAZICHHE SI3BIKOM MAaTEMaTHKH H
MAaTE€MaTUYECKOHN KYJIBTYPOH KaKk
CPEICTBOM NO3HAHHS MUPA

25

[Ipsambie napauienbHbIE U
NEPIEeHIUKYISIPHBIE K JIOCKOCTH

bubmnoreka IJOK
https://m.edsoo.ru

MOHMMaHUE MaTeMaTHYeCKO HayKu
Kak c(epbl 4eTI0BEUECKOM
JESITeTLHOCTH, 3TAIlOB €€ Pa3BUTHSA U
3HAYUMOCTH JIJIsl pa3BUTHUS
LUBHIN3AAN

26

[Tpu3Hak neprneHIuKyISpHOCTH
IpsIMOM M MJIOCKOCTH

but6mmoreka [IOK
https://m.edsoo.ru

TOTOBHOCTH K TPYAY, OCO3HAHHE
LEHHOCTH TPYAOJIIOONS, MHTEpEC K
pa3u4IHbIM chepam
mpodecCUOHANBHON AEATENFHOCTH,
CBSI3aHHBIM C MAaTEMaTUKOHN 1 e
NPUITIOKEHUSIMA

27

[Ipu3Hak nepneHauKyIsIpHOCTH
IIPSIMOM M INIOCKOCTH

but6mmoreka [JOK
https://m.edsoo.ru

[IOHUMaHNE MaTeMaTUIECKONW HayKu
Kak c(hepsl 4eoBeUECKOM
JESITEILHOCTH, 3TAloB €& pa3BUTHA U
3HAYMMOCTH VIS Pa3BUTHUS
LMBUIIM3ALUA

28

Teopema o npsimoit
MEPICHINKYISIPHON TIIIOCKOCTH

bu6nuoreka [IOK
https://m.edsoo.ru

TOTOBHOCTEH K TPYly, OCO3HaHUE
[EHHOCTH TPYAOIIO0HS, HHTEpEC K
pasnuaHBIM chepam
pohecCHOHATBHOMN NeATENbHOCTH,
CBSI3aHHBIM C MaTEMAaTUKOM U e&
MIPHIITIOKEHUSIMHU

29

Teopema o npssmoit
NEPHEHAUKYISIPHON IIJIOCKOCTH

but6mmoreka [JOK
https://m.edsoo.ru

TOTOBHOCTb K TPYly, OCO3HaHUE
LEHHOCTHU TPYIOIIO0Hs, HHTEPEC K



https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru

pa3nu4HbIM chepam
1podecCuOHANBHON AEATENbHOCTH,
CBSI3aHHBIM C MaTeMaTUKO U e&
MIPUIIOKEHUSIMH

Teopema o npsimoit

bu6nunoreka [IOK

TOTOBHOCTL OCYIICCTBJIATH
MOPOCKTHYIO U UCCIICAOBATCIILCKYIO

30
MEPUEHINKYIIIPHOM TIIIOCKOCTH https://m.edsoo.ru JEATENBHOCTh MHIMBHYAJIEHO U B
rpyie
MOHMMaHHE MaTEeMaTHYECKON HAYKH
[lepneHauKyIsip U HAKIOHHBIE! Kak cepbl yenoBeyeckon
but6mmoreka [JOK dep R
31 paccTOsHUE OT TOYKH JO IIOCKOCTH, JESATENbHOCTH, 9TalOB €€ Pa3BUTHUS U
g https://m.edsoo.ru
PacCTOSAHUE OT NPSIMOM 10 MIIOCKOCTH 3HAQYUMOCTH JIJISl Pa3BUTHSI
LUBHJIM3AIN
TOTOBHOCTH K TPY/Y, OCO3HAHHE
SHHOCTH TPYAOJIIO0US, HHTEpeC K
[lepnenauKyJssp ¥ HAKJIOHHBIE: H pyaA ’ P
but6mmoreka [JOK paznu4yHbIM chepam
32 PacCTOAHUE OT TOYKH J0 IUIOCKOCTH, .
. https://m.edsoo.ru po(eCCUOHANBHOM IEeATEIIEHOCTH,
paccTostHuEe OT IPSAMOM 10 TIOCKOCTH U
CBSI3aHHBIM C MAaTEMaTHKOU U €&
HPUIOKEHUSIMA
TOTOBHOCTH K TPY/Y, OCO3HAHHE
€HHOCTH TPYIOJIO0S, NHTEpEeC K
[lepnenauKyJiap ¥ HAKJIOHHBIE: 1 pyA ’ p
bubnuorexa [JOK pas3auvHbIM chepam
33 paccTositHue OT TOYKH JI0 TUIOCKOCTH, .
. https://m.edsoo.ru po(hecCUOHATBHON NeATEIbHOCTH,
paccTostHUE OT MPSIMOM A0 MIOCKOCTH oo
CBA3aHHBIM C MAaTEMaTHUKOH U €€
MPUIOKCHUSIMA
TOTOBHOCTB OCYIIECTBIISATh
[lepnenauKyJap ¥ HAKJIOHHBIE:
bubmuorexa [JOK MIPOCKTHYIO U UCCIICIOBATEIBCKYIO
34 paccTostHuEe OT TOYKH J0 TUIOCKOCTH,
. https://m.edsoo.ru JESATENLHOCTh MHANBUIYAIbHO U B
paccTostHUE OT MPSIMOM A0 MIIOCKOCTH
rpymnme
35 VYTIIbl B IPOCTPAHCTBE: YIOJI MEXITY bubnuoreka [JOK YBaXEHHS K TPOILIOMY U
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IIPSIMOM U INIOCKOCTBIO

https://m.edsoo.ru

HAaCTOSIIEMY POCCUUCKOM
MaTeMaTUKH, [IEHHOCTHOE OTHOILIEHUE
K JOCTHXKCHUSIM POCCUICKUX
MAaTE€MAaTHUKOB U POCCUMCKON
MaTEMaTHIECKOM IITKOJIBI,
HCIIONb30BAHUE ITUX JOCTUKEHUH B
IPYTHUX HayKaX, TEXHOJOTHUSX, chepax
SKOHOMUKH;

JIByrpaHHBIN yroJ1, TUHEHHBIN yroil

bubnunoreka LIOK

peaACTaBJICHUE O MAaTEMATUYCCKUX

36 OCHOBaX ()YHKI[HOHUPOBAHUSI
JIBYTPAHHOIO yria https://m.edsoo.ru .
Pa3JIMYHBIX CTPYKTYD, ABJICHUN
-~ o v T'OTOBHOCTH K aKTHBHOM qaCTU B
JIByrpaHHBIN yroJi, TUHEHHBIN Yroil bubnuorexa [IOK vy
37 pEeLIEHUH IPAKTUYECKUX 3314
JBYTPaHHOI'O yTJIa https://m.edsoo.ru .
MaT€EMAaTHUYCCKON HAIIPABJICHHOCTHU
9CTETUYCCKOC OTHOLICHUEC K MUPY,
BKIIFOYas 3CTCTUKY MaTEMaTUYCCKUX
[IeprieHAUKYIAPHOCTD ILIOCKOCTEN: 3aKOHOMEpPHOCTEH, 0OBEKTOB, 33/1a4,
but6mmoreka [JOK . .
38 IPU3HAK NEPIEHIUKYIIIPHOCTH ABYX pelieHuil, pacCyXACHHH,
& https://m.edsoo.ru
IIIIOCKOCTEU BOCIIPUMMYHUBOCTDH K
MAaTEMAaTHYCCKHUM aCIICKTaM
PAa3JIMYHBIX BUAOB UCKYCCTBA,
[lepnenauKyJIApHOCTD MIIOCKOCTEN: NpeACTaBICHIE O MAaTEMaTHYCCKUX
bu6nuoreka [IOK
39 IIPU3HAK EPIICHIUKYJIIPHOCTH IBYX https://m.ed OCHOBAX ()yHKIMOHHPOBAHHSI
IDIOCKOCTeH ttps:/m.eds00.ru Pa3JINYHBIX CTPYKTYD, SBJICHUN
[lepneH MKy ISIPHOCTD MIIOCKOCTEM: TOTOBHOCTB K aKTHBHOMY YYacTHIO B
bubnuoreka [JOK
40 IIPU3HAK MEPIEHAUKYIIAPHOCTH IBYX httos://m.ed PCLICHIH IPAKTUYECKHUX 3a1a4
ILUIOCKOCTEN ttpS. m.cdso0.ru MaTeMaTHIeCKOMH HaIlpaBJICHHOCTH
MEHHE COBEPIIATh OCO3HAHHBIN
N bubnuorexa [{OK y P .
41 Teopema o TpEx mepneHANKYISIPAxX BBIOOp Oyay1eii mpodeccuu u

https://m.edsoo.ru

PCaIM30BLIBATH COOCTBEHHBIE
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’KU3HECHHBIE IIaHbl, TOTOBHOCTH U
CIIOCOOHOCTh K MATEMaTHYECKOMY
00pa3oBaHMIO U caMO0OPa30BaHHIO Ha
NPOTSDKCHHU BCEH JKH3HU

c(hOpPMUPOBAHHOCTH MHUPOBO33PCHUS,

. bubnmnoreka [JOK COOTBETCTBYIOLIETO COBPEMEHHOMY
42 Teopema o0 TpEX nepHneHAUKYISPAX
https://m.edsoo.ru YPOBHIO Pa3BUTHS HAYKH U
OO0IIECTBEHHO! TPAKTHKH
OBJIAZICHUEC A3BIKOM MAaTEMAaTHUKU U
" bubmmorexa [JOK . .
43 Teopema o TpEX nepneHauKyJIsapax MAaTE€MAaTUYECKOHN KyJIbTYPOH KaK
https://m.edsoo.ru
CpCACTBOM ITO3HAHUA MHUpPa
MOHMMaHUe MaTeMaTHYeCKOM HayKu
KonTtponbHas paboTa 1o TeMam © Y
KaK C(PEPhI YCTTOBCYCCKON
"[leprieHAUKYISIPHOCTH MPAMBIX U bubnmoreka [JOK dep ,,
44 o JIESITeILHOCTH, 3TAIOB € Pa3BUTHUS U
mockocte”" u "YTisl MexIy https://m.edsoo.ru
" S3HAYUMOCTHU [JIs1 pa3BUTHUA
NPSIMBIMH U TNIOCKOCTSAMHU ——
TOTOBHOCTB K TPYAy, OCO3HAHHUEC
IMonsTne MHOI'OrpaHHHUKa, OCHOBHEIC LEHHOCTHU prHOH}O6I/IH, HHTEpEC K
45 3JIEMEHTHI MHOTOTPAHHHKA, BBITYKJIbIE but6mmoreka [IOK pasnu9IHbIM chepam
Y HEBBINTYKJIbIE MHOTOTPaHHUKUY; https://m.edsoo.ru npodeccuoHanbHOM AEATEIBHOCTH,
pagBépTKa MHOI'OTpaHHUKA CBSI3aHHBIM C MaTEMAaTHKOM U e€
IIPUIIOKCHUAMU
[Ipu3sma: n-yrospHas npusma (eé MOHMMaHHE MATEMATUYECKON HAYKU
97leMeHmbl U cedeHusl); TpaHu u Bu6 110K KaK c(epbl 4eI0BEICCKOI
nOIMOTEeKA s
46 OCHOBAHMS IIPU3MBI; TIpsIMasi U s P p ACATCIIBHOCTH, 3TAIlOB €C pa3BUTHUA U
PS://mM.€ds00.1ru
HAKJIOHHAs TIPU3MbI; GOKOBas 1 SHATUMOCTH JULS pasBHTHA
MUBHIIA3AINT
MOJIHAS TOBEPXHOCTH MPU3MBI.
o T'OTOBHOCTSB K TpyaAy, OCO3HAHUEC
[Tapannenenunen, npsIMOYToJIbHBIN bubnuoteka [JOK by,
47 LIEHHOCTHU TPYIOII00Hs, HHTEPEC K

napajijieJICIMIIC I U €To CBOMCTBaA

https://m.edsoo.ru

pa3uYHbIM cepam
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npodecCUOHANBHON AEATENbHOCTH,
CBSI3aHHBIM C MaT€MaTUKOM U e
MPUIIOKEHUSIMH

[Mupamupaa: n-yronpHasi nupamuza (eé
9/leMeHmbl U CeYeHUs) , TPAHU U

bu6nunoreka [IOK

TOTOBHOCTB K TPYIly, OCO3HaHUE
LEHHOCTHU TPYIOIIO0Us, HHTEpEC K
pa3nu4HbIM chepam

48 OCHOBaHHWE MUPAMUIBI; OOKOBAs U N
https://m.edsoo.ru PO ECCUOHATIEHON NeATeTLHOCTH,
MOJIHASI TIOBEPXHOCTh MUPAMMU/IBI; oo
CBSI3aHHBIM C MAaTEMaTHKOU U €&
MpaBUJIbHAS U yCCUEHHAS TTUPaMHIa TIPHIOKEHHMI
[IpaBusibHBIE MHOTOTPAHHUKHU: TOTOBHOCTB OCYIIECTBIISATH
TIOHATHE NPABUILHOTO MPOSKTHYIO U HCCIICI0BATEIbCKYIO
49 MHOTOTPaHHMKA; IPABMIIbHAS [TPU3Ma Bu6mmoreka [IOK ACATENEHOCTD HHIMBIAYAILHO 1 B
Y IIpaBWIbHas IUPAMUA; IPABUIIbHAA https://m.edsoo.ru rpynne
TpEeyroyibHasi NupamMuaa v MpaBUJIbHBIN
TeTpa’ap; Kyo
YBa)XEHUSI K TPOILIOMY U
HACTOSIILIEMY POCCUHCKON
MaTeMaTHKH, [ICHHOCTHOE OTHOIIICHHE
HPGHCTEIBJICHI/IC O IMpaBUJIbHBIX K JOCTHIKECHUSIM pOCCI/IfICKI/IX
bubnunoreka LIOK .
50 MHOTOTPaHHHUKAX: OKTadAp, A0JeKadIp MAaTeMaTHKOB U POCCHUCKO
https://m.edsoo.ru .
1 UKOCadIp. MaTeMaTHYeCKO! LIKOJIBI,
UCIIOB30BAaHUE ITUX JOCTIIKCHHH B
JOpYyTUX HayKaX, TEXHOJOTHSIX, chepax
IKOHOMHKH;
CummeTpusi B IPOCTPAHCTBE: IPE/ICTaBICHHE O MATEMATHYCCKUX
CUMMETPUA OTHOCUTEIIEHO TOYKHU, OCHOBaxX ()yHKLHOHHPOBAHMS
51 IPAMOI, IIJIOCKOCTH. DJIEMEHTHI bubimoreka [IOK PasIIHBIX CTPYKTYD, SABICHIH

CUMMCTPUHU B ITUpaMUJax,
napauicicnuicaax, rnpaBUIbHbIX
MHOTI'OI'paHHHUKax

https://m.edsoo.ru
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Brruucnenue a31eMeHTOB

TOTOBHOCTH K aKTUBHOMY Yy4aCTHUIO B

R bu6muoreka [JOK
52 MHOT'OI'paHHHMKOB: pEOpa, uaroHay, httos://m.ed 1 PEIICHHH NPaKTHICCKUX 3a/1a1
ps://m.edsoo.ru o
yFHBI MAaTe€MaTU4YC€CKOU HAIIPABJICHHOCTHU
ICTETUYECKOE OTHOLICHHE K MUDY,
Inowans 60k0BOM IOBEPXHOCTH BKJIIOYast 3CTCTUKY MAaTEMAaTHYECKUX
ITOJTHOM TOBEPXHOCTH IIPSAMOU 3aKOHOMEPHOCTEH, 00BbEKTOB, 33/1a4,
N but6mmoreka [JOK . .
53 MPU3MBI, TUIOLIab OCHOBAHUI, pELICHUI, pacCyKICHHUH,
. https://m.edsoo.ru
TeopeMa 0 OOKOBOM ITOBEPXHOCTH BOCIIPHUMYHBOCTD K
TIPSIMO# IIPH3MBI MaTeMaTHYECKUM acTIeKTaM
pa3IMYHBIX BUIOB UCKYCCTBA,
[Tnomaas OOKOBOIM MOBEPXHOCTH U HPEICTaBICHHE O MATEMATHICCKUX
54 MOBEPXHOCTHU MPABUILHON MHUPAMHU/IBI, Bu6nmorexa [{OK OCHOBax (pyHKIIMOHHPOBAHUS
TeopeMa O TIoNaan OOKOBOMH https://m.edsoo.ru Pa3IAIHBIX CTPYKTYD, ABICHAN
MOBEPXHOCTU YCEUEHHON MUPaMUbI
TOTOBHOCTb K aKTHBHOMY YYacCTHIO B
KonTtponsHas pabora o teme bubmuoreka [JOK vy
55 " " pELICHUH PAKTUYECKHUX 33124
MHoOrorpaHHuKH https://m.edsoo.ru .
MaTeMaTHYeCKOW HAIPABICHHOCTH
YMEHHE COBEPIIATH OCO3HAHHBIN
BEIOOp OynayIiei mpodeccuu u
€aJIM30BbIBaTh COOCTBEHHBIC
N bubmorexa [JOK p
56 Ilonsarue 06 00bEME KU3HEHHBIE IJIAHEL, TOTOBHOCTD U
https://m.edsoo.ru
CIOCOOHOCTh K MATEMATHYECKOMY
o0pa3oBaHHIO 1 caM000pa30BaHUIO HA
TOPOTSDKEHHUU BCEH JKH3HU
copMUPOBAHHOCTH MHPOBO33PEHHS,
N bubnmoreka [JOK COOTBETCTBYIOLIETO COBPEMEHHOM
57 O0BEM TUpaMUIBI o M p y
https://m.edsoo.ru YPOBHIO pa3BUTHUS HAYKU U
0O0IIeCTBEHHOM MPaKTHKH
. OBJIa/ICHUE S3BIKOM MaTeMaTUKH U
58 O06BEM TUpamMuabl bubnmoreka [JOK

MAaTE€MaTUYECKON KyJIbTYpPOl KaK
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https://m.edsoo.ru

CpCACTBOM MMO3HAHUA MHUPa

59

O0BEM TUpaMHUIBI

but6mmoreka [JOK
https://m.edsoo.ru

YBaXEHUS K MPOILIOMY U
HAaCTOSIIEMY POCCUUCKOM
MaTeMaTUKH, [IEHHOCTHOE OTHOIIIEHUE
K JJOCTHKEHHUSAM POCCUMCKUX
MAaTE€MAaTHUKOB U POCCUMCKON
MaTeMaTHUECKON IIKOJIBI,
HCTOJIb30BAHUE 3TUX JOCTH)KCHUH B
IPYTHUX HayKaX, TEXHOJOTHUSX, chepax
SKOHOMHUKH;

60

O06bEM upamMuIbl

bu6nunoreka [IOK
https://m.edsoo.ru

MPECTABICHUE O MATEMATHUCCKIX
OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHHMA

61

O06BEM pU3MBI

bubnunoreka [IOK
https://m.edsoo.ru

TOTOBHOCTH K aKTUBHOMY y4aCTUIO B
PCHICHUHN MPAKTUYCCKHUX 3aaav
MaTeMaTH4eCKON HaIlpaBJICHHOCTH

62

O0BEM IpU3MBI

but6mmoreka [JOK
https://m.edsoo.ru

3CTETUYECKOE OTHOILIEHUE K MUPY,
BKJIIOYasl 3CTETUKY MaTEeMaTUUECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a1a4,
pelIeHnH, pacCy X AeHUH,
BOCIIPUMMYHBOCTD K
MaTeMaTHYECKUM aclleKTaM
Pa3NUYHBIX BUIIOB UCKYCCTBA,

63

O06BEM npu3MBbI

but6mmoreka [JOK
https://m.edsoo.ru

MIPECTABIEHUE O MAaTEeMaTHYECKUX
OCHOBaX (PyHKIIMOHMPOBAHHUS
Pa3IMYHBIX CTPYKTYD, SIBICHHHA

64

KoHnTponbHas paboTta 1mo teme
"OO0BEMBI MHOTOTPAHHUKOB"

bubmunoreka IIOK
https://m.edsoo.ru

TOTOBHOCTH K aKTUBHOMY Yy4aCTHUIO B
PEUICHNH IMPAKTHYCCKUX 3a1a4
MaTeMaTHYEeCKOM HaIlpaBJICHHOCTH

65

[ToBTOpenue, 06061eHNE

bu6mmoreka [IOK

YMEHHE COBEPIIaTh OCO3HAHHBIN
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cucreMarn3anus 3HaHui. [loctpoenue
CEUEHUI B MHOI'OI'paHHHKE

https://m.edsoo.ru

BBIOOD Oyaymieit npodeccuu u
peann30BEIBaTh COOCTBECHHBIE
KU3HEHHBIE TJIaHbI, TOTOBHOCTh H
CIIOCOOHOCTH K MATEMaTHIECKOMY
o0pa3oBaHHIO U cCaMO00pa30BaHUIO HA
MPOTSDKEHUU BCEH YKU3HU

[ToBTOpenue, 0600IEHNE
cUucTeMaTu3alus 3HaHnil. Beruuciexnue

c(hopMHPOBAHHOCTH MUPOBO33PCHHSI,
COOTBETCTBYIOIIEIO COBPEMEHHOMY

66 PaCCTOSAHUIN: MEXKIY JBYMsI TOUKAMH, 1 bubnuorexa [JOK YPOBHIO Pa3BHvTPIﬂ HayKkn 1
OT TOYKH JI0 NPSAMOM, OT TOYKH JI0 https:/m.edsoo.ru O01ECTBEHHOT NPAKTHKH
IUTOCKOCTH, MEXIY
CKPEIIUBAOIIAMHUCS TPSIMBIMH

BuGnmorexa LOK OBIAZIEHHE S3LIKOM MATEMATHI I
67 HroroBas KOHTpOJIbHAs paboTa 1 https://m.cdsoo.ru MaTeMaTUYECKOi KyJIbTYPOH Kak
CPEICTBOM MO3HAHUS MUpA

[ToBTOpenue, 060061IeHNE HNOHNMaHNE MaTeMaTHYeCKOH HayKH
cHCTeMaTH3alus 3HaHui. Berancienune KaK c(ephl 4eToBeuecKoi

" YIJIOB: MEKILY CKPELMBAIOLIIMICS | Bu6anorexa LIOK NEATENBHOCTH, STATOB €€ Pa3BUTHS U
IPAMBIMH, MEXLY TIPAMOM 1 https://m.edsoo.ru 3HaYUMOCTH JJSL PasBUTHA
IUTOCKOCTBIO, IBYTPAHHBIX YIJIOB, HHMBHIH3ALHIH
YIJIOB MEXKIY TIOCKOCTAMHE

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KITACC

KoanuectBo yacos 1 DJIeKTPOHHBIE
ara
Ne uudpoBbIe
Tema ypoka Konrpo || Mpaktu | y3yyenn bp .
n/n Beero | abHBIE | ueckme o0pa3oBaTe/ibHbIE BocnurarejbHbINH MOTEHIIHA
s
paboTel || paGoThI pecypchbl
YBaKEHUS K TPOILIOMY U HACTOAIEMY
pOCCHICKON MaTeMaTUKH, LIEHHOCTHOE
OTHOIICHHE K JOCTHXECHHUAM
Cdepa u map: ueHTp, paauyc, B A
bubmuorexa [JOK POCCHICKHX MaTeMaTHKOB H
JIMaMETP; TUIOLLA/Ib 1 L .
https://m.edsoo.ru POCCUICKOI MaTeMaTHUECKOM IITKOJIBI,
TIOBEPXHOCTH CPephl .
UCIIOJIb30BAHUE ITHX JOCTIKEHUI B
JPYTUX HayKax, TEXHOJIIOTHAX, chepax
3KOHOMUKH;
B3aumuoe pacnonoxeHue NpeJCTaBIEHHE O MATEMATHIECKHUX
chepsl U MITOCKOCTH; | but6mmoreka [IOK OCHOBax (pyHKIIMOHHPOBAHHUS
KacaTelbHasl INIOCKOCTh K https://m.edsoo.ru PasIMIHBIX CTPYKTYP, ABJICHUN
cdepe; momanb chepsl
FOTOBHOCTh K aKTHBHOMY YYacTHIO B
N3o6paxenue chepsl, mapa Ha bubnuorexa [JOK vy
1 pEIICHNH PAKTHYECKHUX 3319
iockocTd. CeueHus mapa https://m.edsoo.ru o
MAaTCMAaTUYCCKOUN HAIIPaBJICHHOCTH
Hunmuaapudeckas 3CTETUYECKOE OTHOIICHHE K MUDY,
IIOBEPXHOCTh, 06pagy}0]_]_[p1e BKJIIO4as 9CTETUKY MaTEMAaTUYCCKUX
LMJTHHPHYECKOIT . Bu6miorexa [IOK 3aKOHOMEPHOCTEH, 00BEKTOB, 3a1a4,
TIOBEPXHOCTH, OCh https://m.edsoo.ru PCIICHIH, PacCyXICHNH,
v BOCIIPUUMYHNBOCTh K MATEMATHYCCKUM
VUTHHIPHYECKON p atmec
acreKkTaM pa3IM4YHBIX BUIOB HCKYCCTBA,;
MOBEPXHOCTHU
Hunusap: ocHOBaHUS U | bubnunoreka LIOK npejICTaBICHHE O MATEMATHUYECKIX

O0KOBast MOBEPXHOCTb,

https://m.edsoo.ru

OCHOBAax q)YHKL[I/IOHI/IpOBaHI/I}I
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o0pasyolas 1 0Ch; IIONIAlb
OOKOBOU Y IOJIHOU
MOBEPXHOCTH

Pa3NUYHBIX CTPYKTYP, SABJICHUI

N3o0parkenne nuInHApa Ha
mockocty. Pazséprka

TOTOBHOCTb K aKTUBHOMY Yy4aCTHUIO B
PCHICHUH MMPAKTHUYCCKHUX 3aaav

(TUTOCKOCTHIO, TapaIeIbHON https://m.edsoo.ru
VI NEPIICHINKYJIIPHON OCH
AJTUHIPA)
YMEHHE COBEpIIATh OCO3HAHHBII BBIOOD
KoHuueckas MOBEpXHOCT Oymymieli mpodeccuu u pean30BHIBATH
2
. COOCTBEHHBIE )KU3HEHHBIC [UIaHBI,
00pa3yroIme KOHHIeCKOM bubnuotexa [JOK
TOTOBHOCTB M CITOCOOHOCTB K
7 0
IIOBEPXHOCTH, OCh Y BEPIIMUHA https://m.edsoo.ru
. MaTeMaTH4eCKOMY 00pa30BaHUIO U
KOHHMHCCKOM HOBCPXHOCTH CaM000OpPa30BaHUIO Ha MPOTSDKEHUU
BCEH )KU3HH
Konyc: ocHOoBaHue u BepIIMHa, copMUpPOBaHHOCTH MHPOBO33PEHHS,

2 o0pa3yrolas U 0ch; MIOMAAb Bu6nuorexa ITOK COOTBETCTBYIOIIETO COBPEMEHHOMY
OOKOBOM M ITOJTHOM https://m.edsoo.ru YPOBHIO Pa3sBUTHS HAYKH U
NOBEPXHOCTH OOIIECTBEHHON MPAKTUKH
VY ceu€HHBIN KOHYC: OBJIQ/ICHUE S3BIKOM MaTeMaTUKH U

9 00pasyroIre 1 BHICOTA,; bubnuorexa [TOK MaTEMaTUYECKOH KyIbTYypOr Kak
OCHOBaHUs U OOKOBast https://m.edsoo.ru CpeIICTBOM TO3HAHUS MUpa
IIOBEPXHOCTH
N306paxkenune koHyca Ha MOHMMaHKME MAaTEeMaTHIeCKON HayKH KaK
mockoctu. Pa3BépTka KoHyca. cepbl 4eNoBEUECKON AEATENBHOCTH,

10 CeueHns KOHyca bubmmorexa [IOK 9TanoB €€ pa3BUTUS U 3HAYUMOCTH JIIS

(MII0CKOCTBI0, NApaJIIEIbHOM
OCHOBAHHUIO, 1 INIOCKOCTBHIO,

https://m.edsoo.ru

Pa3BUTHUA HUBUIINU3AIUN
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MPOXOJSIIeH Yepe3 BEPIINHY)

KomOunanus Ten BpamieHus u

bubnunoreka LIOK

TOTOBHOCTB K TPYIly, OCOZHaHUE
LIEHHOCTH TPYIOJIFO0US, HHTEPEC K
pa3nuYHBIM chepam

11
MHOT'OIPaHHUKOB https://m.edsoo.ru po(ecCHOHATBHOHN NEATENhHOCTH,
CBSI3aHHBIM C MaTEMATHUKOM U €&
NPUIOKEHUAMHI
MHororpaHHuK, OMMCaHHBINA HHOHMMaHHUE MATEMATUYECKON HAYKHU KaK
12 OKOJIO C(i)epbl; C(bepa, Bubauoreka I_IOK cepbl YeIOBEYECKOM JICATEIBHOCTH,
BIIMCAHHAs B MHOTOTPAHHUK https://m.edsoo.ru STAlOB CC pasBUTHA U SHATUMOCTH T
WIHA B TEJIO BpaI_ueHI/ISI Pa3BUTHUA HUBUIIN3ALUN
[Tonsitne 06 0OBEME. TOTOBHOCTH K TPYAY, OCO3HAHHE
OCHOBHBIE CBOICTBAa 00BEMOB LIECHHOCTH TPYA0JII00Ms, HHTEPEC K
13 ten. Teopema 06 0b6véme Bu6mmoteka IIOK pasIiHBIM chepam
NPAMOY207bHO20 https://m.edsoo.ru NPO(eCCHOHATLHOM ACATEILHOCTH,
CBSI3aHHBIM C MAaTEMAaTUKOU U €€
napannenenuneoa u cieocmaeus
. NPUIOKEHUSAMHU
u3 Heé
FOTOBHOCTH K TPY/y, OCO3HaHHE
LIEHHOCTH TPYA0JIIO0Us, HHTEPEC K
n bubnuorexa [JOK A3IMYHBIM cepam
14 O0BEM IuIMHpa, KOHYCa 1 P Pep N
https://m.edsoo.ru poeCCUOHANBHOM IEATEIbHOCTH,
CBSI3aHHBIM C MATEMATHKOMU U €&
NPHIOKEHUSIMA
i TOTOBHOCTB OCYIIECTBIISATH POEKTHYIO
OO6béM 1mapa u mIomaIb bubnuoteka [JOK Y P Y
15 U WCCIIEIOBATENBCKYIO ICATENLHOCTD
chepsl https://m.edsoo.ru
WHJUBHIyaJIbHO U B TPYIIIIE
[Tomo6HEBIC Tena B YBaKEHUS K TIPOILIOMY W HACTOAIIEMY
but6mmoreka [IOK N
16 MIPOCTPAHCTBE. CoOoTHOIIIEHUS POCCHUNCKON MAaTEMATUKU, IEHHOCTHOE

MEXIY TIOIA MU

https://m.edsoo.ru

OTHOIICHUEC K JOCTHXXCHUAM



https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru

MOBEPXHOCTEH, 00bEMaMuU
MMOJOOHBIX TEN

POCCHUHCKHX MaTEMaTHKOB U
POCCUNCKON MaTEMaTUUECKOM IIKOJIbI,
HCIIOJIB30BaHUEC 3THUX IIOCTI/I)KGHI/II\/'I B
IPYTHUX HayKaX, TEXHOJOTHUSX, Chepax
3KOHOMUKHU;

KonTponbnas pabora no

NpEACTABJICHUC O MATCMAaTUYCCKUX

bu6nuoreka [IOK
17 teMaMm "Tena Bpamenus" u httos://med & OCHOBax ()yHKIMOHHPOBAHHS
"O6beMEl Ten" ttps:/m.eds00.1u Pa3IUYHBIX CTPYKTYD, SBICHUI
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B
Bekrop Ha ma0cKoCTH U B bubnuotexa [JOK vy
18 peLIeHNH PaKTHIECKHUX 3aa4
MPOCTPAHCTBE https://m.edsoo.ru .
MAaTCMAaTUYCCKOUN HAIlPpaBJICHHOCTH
3CTETHYECKOE OTHOIICHUE K MHDY,
BKJIIO4as 3CTETUKY MaTEMAaTUYCCKUX
19 CroskeHue U BEIYUTAaHHE bubnunoreka LIOK 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4,
BEKTOPOB https://m.edsoo.ru perieHui, pacCyKIeHUH,
BOCIIPUMMYUBOCTH K MATEMAaTUUCCKUM
acrieKTaM pa3iIHYHbIX BHOB HCKYCCTBA;
IPEICTABICHHE O MATEMATHYCCKUX
but6mmoreka [IOK P
20 YMHOKEHUE BEKTOPA HA YUCIIO OCHOBax (pyHKIIMOHHPOBAHUS
https://m.edsoo.ru .
PAa3NYHBIX CTPYKTYP, SBICHUIA
PasnoxxeHue BekTopa 1o Tpém TOTOBHOCTh K aKTUBHOMY YYaCTHIO B
but6mmoreka [IOK
21 HEKOMILIAHAPHBIM BEKTOPaM. httos://m.ed PEIICHAN TIPAKTHICCKHUX 33129
HpaBI/IHO HapaJIJIeHeHI/IHeI[a ttpS m.cdsoo0.ru MaTeMaTHYEeCKOM HalpaBJICHHOCTH
YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP
Oyayuieit mpod)ecCruu U pearn3oBbIBATh
Pemienue 3amau, CBA3aHHBIX € COOCTBEHHBIE )KU3HEHHBIC TUIAHBI,
bu6nunoreka [IOK
22 IIPUMEHEHUEM IIPaBUII TOTOBHOCTb U CIIOCOOHOCTB K

JEUCTBHUN C BEKTOPAMHU

https://m.edsoo.ru

MaTeMaTHIecKoMy 00pa30BaHHIO U
caMo00pa30BaHUIO HA TIPOTSKEHUH
BCEH XKU3HU
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[IpsiMoyronbpHas cucteMa
KOOPJIMHAT B MMPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimme 3a1auu B

bu6nunoreka LIOK

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
00IIIeCTBEHHOW MPAKTHKU

23
KoopauHatax (Pewenue 3adau, https://m.edsoo.ru
CBA3AHHBIX C NPUMEHEHUEM
npasu oeticmeuli ¢
8eKmopami)
VYron Mexay BEKTOpamH. OBJIA/ICHUEC A3BIKOM MaTEMATUKH U
but6mmoreka [IOK . .
24 CKanngoe MIPOU3BECHUE httos:// p MaTeMaTH4YECKOU KyJIbTYPOU Kak
ps://m.edsoo.ru
BEKTOPOB CPEICTBOM TTO3HAHUS MHPa
MOHUMAaHHE MAaTEMaTUYECKOM HayKH KaK
25 Brruncnenue yriioB Mexay bubmuorexa [JOK cephrl 4eT0BEUECKON AEATEIBHOCTH,
MPAMBIMH U TTIOCKOCTSAMU https://m.edsoo.ru 9TanoB €€ pa3BUTUSA U 3HAYUMOCTHU JJIS
Pa3BUTHUS [IUBUITH3ALIAN
FOTOBHOCTH K TPY/Y, OCO3HAHHE
" CHHOCTH TPYAOIIO0Us, HHTEPEC K
KoopannatHO-BEKTOPHBII H pyaA ’ P
but6mmoreka [IOK pa3nuYHbIM chepam
26 METO/]] TIPY PELLIEHUN N
https://m.edsoo.ru poeCCUOHAIBHOM JIEATEIIbHOCTH,
reOMETPUYECKUX 3a]1a4 oo
CBSI3aHHBIM C MAaTEMaTHKOU U &
HPHIOKCHUSIMU
MOHUMAaHHE MAaTEMaTHYECKOM HayKH Kak
KonTponbHas pabota o teme 3
" but6mmoreka [IOK cepbl 4eJTOBEUECKON JeATENLHOCTH,
27 BekTopsl 1 KoOpAMHATHI B B
" https://m.edsoo.ru 9TaIoB €€ pa3BUTHUA U 3HAYMMOCTH IS
MPOCTPAHCTBE
Pa3BUTHS IUBUITU3ALIHN
TOTOBHOCTH K T OCO3HaHHE
[ToBTOpeHne, 0606IIeHNE U pyny6,
. LEHHOCTH TPYAOIIO0Us, HHTEPEC K
CHCTEMAaTH3alMs 3HAaHUI. bubnunoreka [JOK by ’ P
28 pa3nuyHbIM chepam

OcHoBHbIE GUTYPHI, PaKTHI,
TEOPEMBI Kypca TUIaHUMETPHH

https://m.edsoo.ru

po(eCCUOHATBHOMN EATEIBHOCTH,
CBSI3aHHBIM C MaTeMAaTHKOH 1 e€
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NPUITOKCHUAMUA

[ToBTOpEeHUE, 0600IIEHNE 1
CHUCTEMATU3aIUs 3HAHUH.

but6mmoreka [IOK

TFOTOBHOCTH K TPYly, OCO3HAHUE
LIEHHOCTH TPYIOJIF00US, HHTEPEC K
pa3TuIHBIM chepam

29 OcHoBHbIe GUTYPBI, HAKTHI, https://m.edsoo.ru npoheCcCHOHATBHOMN e TETbHOCTH,
TEOPEMBI Kypca TUIAHUMETPUU CBSI3aHHBIM C MaTEMATHKOM U €&
MPUITOKCHUAMA
[ToBTOpeHnue, 06061EeHNE U TOTOBHOCTB OCYIIECTBIISATH IIPOCKTHYIO
30 CHCTEMAaTHU3alNs 3HAHUH. but6mmoreka [JOK U UCCIICA0BATENIBbCKYIO ACITEIHOCTh
3ajauu IaHUMETPUH U https://m.edsoo.ru UHIUBHIYaIbHO U B IPYIIIIC
METOJIbI UX PEIICHHUS
[ToBTOpenue, 0600MmIeHNE U MOHUMaHHEe MAaTEMATHYECKOM HAYKH KaK
31 CHCTEeMaTH3alus 3HAHUH. bubnmnoreka LIOK cepbl YeIoBEeYeCKOH IeATENbHOCTH,
3amaun IaHUMETPHUH U https://m.edsoo.ru DTANoB €€ PasBUTHA U 3HATUMOCTH ISt
METOJIBI HX PElICHHS pa3BUTHS [MBUIU3AIAN
TOTOBHOCTB K TPY.y, OCO3HAHHUE
[ToBTOpeHue, 0600ImIEeHNE U LEHHOCTH TPYI0JIIO0US, MHTEPEC K
1 CHUCTEeMaTH3aIlis 3HaHUM. bubnmnoreka [JOK paziau4HbIM chepam
OcHoBHbIE GUTYpPHI, PaKTHI, https://m.edsoo.ru npodeccroHaBHOM AeATeIbHOCTH,
TEOPEMBI Kypca CTEPEOMETPUH CBSI3aHHBIM C MaTEMATHKOM U €&
[PHIIOKEHUSIMH
TOTOBHOCTH K TPY/Ly, OCO3HaHHE
LEHHOCTH TPYAOJIIO0HS, HHTEPEC K
1 Htorosast KOHTpoOJIbHAS but6mmoreka [IOK pasIuIHBIM cepam
paboTta https://m.edsoo.ru po(ecCUOHATBHOMN NEATEIBHOCTH,
CBSI3aHHBIM C MaTEMATHKOM U €&
IIPUIJIOKCHUAMU
14 [ToBTOpeHnue, 06061IeHNE U bubmuorexa [HOK TOTOBHOCTb OCYLIECTBIISATH IIPOCKTHYIO

CUCTCMAaTHU3al s 3HaHWUH

https://m.edsoo.ru

1 UCCJIICA0BATCIILCKYIO NCATCIIbHOCTD



https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru

H UHAWBUAYAJIBHO U B I'PpyMNIIC

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
NMpoBepsieMoro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHero o01ero 06pa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OrniepupoBaTh NOHATHSMU: TOUKA, MPSAMasi, MIOCKOCTh
75 [IpuMeHSITh aKCUOMBI CTEPEOMETPUU U CIEACTBHS M3 HUX NP PEIICHUH
' reOMEeTPHUYECKUX 3a7a4
73 OnepupoBaTh MOHATHUSAMHU: TapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTH
' MPSIMBIX U TIOCKOCTEMN
74 KnaccudunupoBars B3aUMHOE PaCHOJIOKEHUE MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYTPAHHBIN YToJl, TPAaHU JBYI'PAaHHOTO YIJIa,
7.5 pedpo BYrpaHHOTO yria, JMHEHHBIA YroJl IBYTPaHHOIO yIia, TpaaycHas
Mepa JIBYTPaHHOIo yria
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBI M HEBBITYKJIBIN
' MHOTOTPaHHHUK, JIEMEHTHl MHOTOTPAHHHKA, TPaBUIHHBI MHOTOTPAHHUK
e PacriozHaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (NMUpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuIeIeuIe]], Ky0)
KnaccudpuinmpoBate  MHOTOTPaHHHMKH, BbIOMpas  OCHOBaHUS  JAJis
. KIacCUpUKauu  (BBIMYKJIBIE W HEBBINTYKJIbIE  MHOTOTPAaHHUKH,
' IpaBWJIbHbIE MHOTOIPAHHUKH, TMPSIMbIE U  HAKIOHHBIE IPU3MBIL,
napajuie’aenuneibl)
79 OnepupoBatb MOHATUSIMU: ceKymas IJIOCKOCTb, ceyeHue
' MHOTOTPaHHUKOB
710 OOBSICHATH NPUHLHUIIBI  MOCTPOCHHUS  CEUYEHUH  MHOTOIPAaHHUKOB,
. UCIIOJIb3YSI METO/I CJIE/IOB
Ctpouth ce4YeHHsI MHOTOIPAHHHUKOB METOJIOM CJICJIOB, BBIMIOJHSATH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
7.12 Pemath 3a1aun Ha HAXOXKJACHHE TEOMETPUUYECKUX BEIMYHMH MO 00pa3iam




WKW aJirTOpuTMaM, MPUMCHAA H3BCCTHBIC AHAJIUTHYCCKUC MCTOAbLI IIPU
pemieHUN CTAHAAPTHBIX MATCMATUYCCKHUX 3ala4 Ha  BbIYHUCIICHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUKHU IO prIMOfI, OT TOYKH OO0

IJIOCKOCTHU, MCKAY CKPCHIUBAOIUMUCS MTPAMBIMHA

7.13

Pemath 3a1aun Ha HAXOXJACHHE TEOMETPUUYECKUX BEIUYHMH MO 00pasiam
WIM aJTOPUTMaM, MPUMEHSS W3BECTHbIE AHAIUTUYECKUE METOJbl MpHU
pEIIeHNH CTaHAAPTHBIX MaTEMaTHYECKHX 3a/lad Ha BBIYHCIICHHE YTJIOB
MEX/y CKPEIIMBAIOIIUMUCS MPSAMBIMH, MEXAY MPSIMOW U IJIOCKOCTHIO,

MEXY INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Boruncnare 00bEMBI M IUIOIIAAM  TMOBEPXHOCTEH MHOTOI'PAaHHHKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHeHneM (HOpPMYJl, BBIYUCIISITH COOTHOIICHUS
MEXIY IUIOIASIMHA IOBEPXHOCTEM, o0BEMamMu MO00HBIX

MHOI'OI'paHHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCb U

IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTyPHI

7.16

W3Bnekath, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH WHEPOPMAIHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTh reoMeTpudeckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3a/a4, NPEIIONAralluX HECKOIbKO IIAroB pPEIICHHS, €CIU YCIOBUA

MPUMEHEHUS 3aJIaHbl B SIBHOU (hopMe

7.18

[IpuMeHATH mHpoCTEHIIME IIPOrpaMMHBIE CPEACTBA M IIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBEI ITPHU PCHICHUN CTCPEOMECTPUUCCKUX 3a1a4

7.19

[TpuBOIUTH MPUMEPHI MaTEMaTHYECKMX 3aKOHOMEpPHOCTEW B MPUPOIE U

JKHU3HH, paCliO3HaBaTh NPOABJIICHUC 3aKOHOB I'COMCTPUU B HCKYCCTBE

7.20

[IpuMeHsATH MOTy4YeHHBIC 3HAHUS HA MIPAKTUKE: aHAIM3UPOBAThH PeabHbIC
CUTyallUM M TPHUMEHSTHh W3YyYEHHbIC IIOHATUS B IIPOIECCEe IIOMCKA
pelieHus MaTeMaTHYECKH chopMyIHpOBaHHON poOIeMbl,
MOJIETTMPOBATh PEaNbHbIE CUTYyallMd HA S3BIKE T€OMETPUH, MCCIEI0BATh
MIOCTPOCHHBIE MOJETH C HCIIOJIB30BAaHUEM TI'€OMETPUYECKUX TOHATHHA U
TeopeM, armmapara ajireOpsl, penars MPakKTUHIeCKUe 3a1a4H, CBI3aHHbIE C

HaXO0KIACHUEM I'€COMCTPHUICCKUX BCININH




11 KIIACC

Koz IIpoBepsiemble nNpeAMeTHBIE Pe3yAbTATHI 0OCBOEHHS OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeIbHOM NPOrpaMMBbI cpeiHero o01mero od0pa3oBaHus
pe3yJbTarTa
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: LIUIMHIPUYECKast TOBEPXHOCTh, 00pa3yomye
61 WINHAPUYECKON TMOBEPXHOCTH, IMIMHIP, KOHHYECKAs ITOBEPXHOCTH,
. oOpasyloliue  KOHMYECKOM  IOBEpXHOCTH, KOHYC, cdepuueckas
MTOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IWIAHIP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI OTYyUEHUS TeJl BpallleHus
6.4 KnaccudumupoBats B3anMHOE pacmoyioxkeHue chepsl U MIOCKOCTH
OmnepupoBarh MOHATHAMHU: IIAPOBOH CETMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTa CErMEHTA, IAPOBOM CIIOM, OCHOBAHHE LIAPOBOIO CIIOSI, BHICOTA
IapOBOTO CJI0SI, IIAPOBOM CEKTOP
6.6 Beraucnare 00BEMBI M IIIOMIAAM TIOBEPXHOCTEH TeN  BpalleHwUs,
. reOMETPUUECKUX TeJI C MPUMEHEHUEM (popmyt
OnepupoBaTh TOHSITUSAMH: MHOTOTPAaHHHK, BIHCaHHBIM B cdepy u
6.7 OTMCaHHBIN OKOJIO cepsl, chepa, BIMCaHHAS B MHOTOIPAaHHUK WITU TEJIO
BpAaIICHUS
63 BblUMCHATE  COOTHOUICHHS MEXAY IUIOIAASIMHU TIOBEPXHOCTEH H
' 00BEMaMH ITOTOOHBIX TET
6.9 N300paxaTts u3yuyaemble GUIypbl OT pyKH M C IPUMEHEHUEM IMPOCTHIX
. 4epTEKHBIX HHCTPYMEHTOB
BbIMonHATE (BBIHOCHBIE) IUIOCKHE YEpTEeXKHM M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BHA CBEpPXY, COOKY, CHH3Y; CTPOUTH CCUCHHS Tl
BpAIICHUS
W3BnekaTh, MHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HH(OpMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (UTypax, MpEeACTaBICHHYIO Ha
yeprexax U pUCyHKax
[TpumeHnsaTh reomMeTpruecKkue (akThl IS PELICHUs CTEPEOMETPHUECKUX
6.12 3a/a4, MPENOoIaraiiiX HECKOJIBKO IIAaroB pEeLICHHs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme
6.13 OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BrrmmoHATE H@ﬁCTBI/Iﬂ CJIOKCHHA BCKTOPOB, BBIYWTAHHUA BCKTOPOB H
YMHOKCHHA BCKTOpa HaA 4YMCIIO, 06’I>SICH$ITB, KakKUMH CBOMCTBAMHM OHH

00J1a1ar0T

6.15

HpI/IMeHHTB MMpaBUJIO MapaJurCienumneaa npu CJI0KCHUU BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: ACKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BCKTOpPA, PAaBCHCTBO BCKTOPOB, KOOPAMWHATBHI BCKTOpPA,
yroja MCXKAY  BCKTOpaMH, CKaJIIpHOC IMPOU3BCACHUC BCEKTOPOB,

KOJUIMHCAPHBIC U KOMITIIAHAPHBIC BEKTOPLI

6.17

Haxonuth CYMMY BCKTOPOB M MPOHU3BCACHUC BCKTOPA HA YHCJIO, YT'OJ
MCIKAY BCKTOpAMH, CKAJLIPHOC IMMPOU3BCIACHUC, pACKIIAJAbIBATh BECKTOP II0

ABYM HEKOJUIMHEAPHBIM BCKTOpaM

6.18

3a/naBatTh IOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT

6.19

Pemrate HpOCTGfIH.IHC TCOMCTPUYUCCKHUEC 3ada4d Ha JIPHUMCHCHUC

BCKTOPHO-KOOPAWHATHOI'O ME€TOda

6.20

Pemrate 3aJa4yrd Ha AO0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUUICCKHUX BCIUYHH I10 06pa3uaM HIIN aJIrOpUuTMam,
IIPpUMCEHAA MN3BCCTHBIC METO/bI pu PEIICHHUHU CTaHAAPTHBIX

MAaT€MaTUYCCKUX 3aJa4

6.21

[IpuMeHATH mpocCTEHIIME MPOTrpaMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHHKAIMOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPCOMCTPHUYICCKUX 3a1a1

6.22

[IpuBOaUTE NpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HH, PACIIO3HABATH NPOSABJICHUC 3aKOHOB I'COMETPUN B UCKYCCTBE

6.23

[IpuMeHATh TOJNIydeHHBIE 3HAHHWS HaA IPAKTHKE: AHAJIW3UPOBATH
peajbHble CHUTyallUd W IPUMEHATb W3Y4YCHHBIE IIOHATUA B IIPOLECCE
MOWCKA pEeLIeHUs MaTeMaTH4YeCKH CQPOpPMYJIUPOBAHHON MPOOIIEMBlI,
MOJICJIMPOBATh PEANIbHBIE CUTYyallUHd Ha SA3BIKE I€OMETPUM, UCCIENA0BATH
IIOCTPOCHHBIE MOJENIH C UCIOJIb30BAHUEM T'€OMETPUYECKUX IOHATHI H
TEopeM, amnmnapaTa anreOpbl, peraTh NPaKTUYECKHe 3a/1a4H, CBA3aHHBIE C

HaXO0XIACHUEM I'COMETPUICCKUX BEIUYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

7.1

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TOCTPOEHUM  CTEPEOMETPUHU:  aKCUOMBI

CTCPCOMCTPHHU U CICACTBUA U3 HUX

7.2

B3aumHOe  pacnosio)keHHE  OpsIMBIX B NPOCTPAHCTBE:  NEPECEKAIOLIMECH,
napajuieJbHblE W  CKpeluBaromyecs mnpsaMble. llapamnenbHOCTh NOpsMBIX H
IUIOCKOCTEN B MPOCTPAHCTBE: INApaUICIbHBIE NOPSIMbIE B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MAPAJUICIBHOCTh MPSAMOM M IUIOCKOCTH. YTJBI €
COHAIIPABIICHHBIMU  CTOPOHAMH, YIrOJI MEXKIYy MNpsIMBIMA B IPOCTPAHCTBE.
[TapamenpbHOCTh INIOCKOCTEN: MapajulelIbHbIE MJIOCKOCTH, CBOMCTBA NapalIeIbHbIX
miockocteil. [Ipocreiimme nmpocTpaHCcTBeHHBIE (UTYPBI Ha TIOCKOCTH: TETPadp,

KyO, mapaJijiesienumne, IoCTPOeHUEe CeUeHUN

7.3

IlepneHIUKYISIPHOCTh NPAMOM M IUIOCKOCTH: INEPHEHAMKYJSIPHBIE IIPSMbIE B
IIPOCTPAHCTBE, MPSIMbIE NTAPAJLJIEIbHBIC U IEPIIEHIUKYIISPHBIC K INIOCKOCTH, IIPU3HAK
NEPNEHIUKYSIPHOCTH  NPsAMOM M IUIOCKOCTH,  TeOpeMa O  IpsIMOu
NEPIEHIUKYISIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YIrOJd MEXAY NPsSAMOU H
IUIOCKOCTBIO,  JBYI'DAHHBIM  yroJ, JIMHEWHBIM  yroJ  JBYTPaHHOIO  YIVIA.
[leprieHaUKyYISp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHHUE OT
OpsMOIl 710 MJIOCKOCTH, MPOEKUUs (GUIypbl Ha IUIOCKOCTb. llepneHauKyaspHOCTb
IUIOCKOCTEM: NPU3HAK IMEPHNEHAMKYJISAPHOCTH IBYX IIOCKOcTed. TeopemMa o Tpéx

NepIeHNKYIIpax

7.4

IloHATHE MHOIOrpaHHMKA, OCHOBHBIC 3JIEMEHTBI MHOIOIPDAHHHKA, BBIIIYKIIBIC H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yronpHas
NpU3Ma, TPaHU U OCHOBAHMS MPU3MBI, MpsIMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAS TOBEPXHOCTH Npu3Msl. [lapamienenunen, NpsMOyTOIbHBIN HapaJlIesIeHIIe ]
u ero ceorcrtsa. [lupamuzaa: n-yrojibHas nupamuaa, TpaHd U OCHOBaHUE NTUPAMU/BI,
OO0KOBas M IOJIHAs MOBEPXHOCTh MUPaMU/IbI, IPABWIbHAS U yCEUEHHAs MUpamMHaa.
OnemeHTHl NpuU3Mbl M nupamuzabl. lIpaBUinbHBIE MHOrOTpaHHUKH: IIOHATHE
MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma W IPABWIbHAs NUPAMHIA,

NpaBUJIbHAS TPEYTrOJbHAs MUpPaMUa U IPaBWIbHBIN TeTpasap, Kyo. [Ipencrasnenue




0 TNpPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa’Jp, AOAeKa’aAp M ukocadapyrue CeueHus
MPU3MBI U TUPaMUIbI
CuMMeTpust B IPOCTPAHCTBE: CHUMMETPHUsS OTHOCUTENIBHO TOYKH, IPSIMOH,
7.5 IJTIOCKOCTH. DJIEMEHThl CHMMETPUHU B MUPaAMHUJIaX, NapauiesIenuneaax, MpaBUiIbHbIX
MHOT'OTpaHHUKAX
Bbruncnenue 31eMEHTOB MHOTOIpaHHMKOB: p&Opa, auaroHanu, yriel. Ilmomanb
OOKOBOIl TOBEPXHOCTM U TIOJIHOM MOBEPXHOCTU MPSIMOW TPHU3MBI, IUIOIIAIb
7.6 OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsIMOH mpu3Mbl. [lnomans 6oxkoBoi
MIOBEPXHOCTH W IIOBEPXHOCTH IIPAaBUJIBHOM NHUPAMHIBI, TEOpeMa O IUIOMIAIH
yceuéHHoi nupamuabl. [lorstue 06 06béme. OObEM MUpaMuIbl, TPU3MBI
77 ITonoGHbIe Tena B mpocTpancTBe. COOTHOMICHHS MEX/Ty IJIOUIAIIMU TIOBEPXHOCTEH,
' 00BEMaMU ITOTOOHBIX TENT
11 KIIACC
Kon IIpoBepsieMblii JJIEeMEHT COAEePKAHUS
6 I'eomerpus
Hunuaapudeckasi MOBEPXHOCTb, 00pa3yloliie HUINHAPUIECKOW MOBEPXHOCTH, OCh
6.1 UWIMHAPUYECKON MOBEpXHOCTU. LIMMMHIp: OCHOBaHHMS U OOKOBasi MOBEPXHOCTD,
o0pa3yromias U ocb, IJI0LaAb OOKOBON U MOJTHON MOBEPXHOCTU
Konunyeckas HoBepXHOCTh, 00pa3yIole KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
6.2 KOHMYECKOM TMoBepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromas U OCh,
' IUIOIIAAh OOKOBOW M TIOJTHOM MOBEPXHOCTH. YCEU&HHBIM KOHYC: oOpasyromue u
BBICOTA, OCHOBaHUs U OOKOBasi IOBEPXHOCTh
Cdepa u map: ueHtp, paauyc, AMaMeTp, Iiouiaab NoBepxHocTU cheprl. Banmuoe
6.3 pacnonoxkeHue cepbl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IUIoanb
cdepbl
6.4 N3006pakenue Ten BpalieHHUs Ha MIIOCKOCTH. Pa3BEépTka LMIMHApPaA U KOHyca
6.5 KomOuHanuu Tten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIN
' 0KO0JIO cepsl, cepa, BIUCaHHAs B MHOIOI'PaHHUK, WM TEJIO BPAILlCHHS
[Tonstre 00 oO0béMe. OcHOBHBIE CBOIicTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 NpSIMOYTOJIBHOTO Tapajjienenunena v ciaeactBus u3 He€. OObEM IMIUHIpA,
koHyca. O0bEM mapa v miomaab cepol
6.7 [lonoOusle Tenma B mpoctpaHcTBe. COOTHOIIEHMS ~ MEXAY  IUIOIIAISIMU
' MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE




6.8

Ceuenuss uunuHapa (MapajuieibHO U NEPIEeHIUKYJISIPHO OCH), CEUEHHUS KOHyca

(mapanienbHOE OCHOBAHUIO U IPOXOASILEE Yepe3 BEPIINHY ), CEUCHHUs LI1apa

6.9

BexTop Ha miockoctd U B mpocTpaHcTBe. ClOKEHHE M BbIUMTAHHE BEKTOPOB.
YMHO)KeHUEe BeKTOopa Ha uyucio. Pa3noxkeHue BeKkTopa 1o TpEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuio mnapannenenunena. Pemenue 3amad, CBA3aHHBIX €

IMPUMCHCHHUECM IIPABUJIT JEUCTBUI C BCKTOpaMu

6.10

[IpsmoyronpHas cucreMa KoopAuHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3amaunm B KoOpAMHATax. YTosu Mexay Bekropamu. CkanspHoe
IIPOU3BE/ICHUE BEKTOPOB. BBIUMCIICHME YIJIOB MEXIAY NPAMBIMU U INIOCKOCTSAMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA F€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3BOBAHMUSI

Kon
NMpoBepsieMoro

TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJbTATaM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeAHEro 001ero

o0pa3zoBaHusi

Brnanenue meromamu J0Ka3aTeNbCTB, aJrOPUTMaMU PEIICHUS 3a/1ady;
yMeHHe (QOpMyIMpOBaTH M ONEPUPOBATh MOHATHAMH: OIpElEICHHE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, NPU3HAK, J0Ka3aTeNbCTBO,
paBHOCHUIIbHBIE (POPMYITUPOBKH; MPUMEHATh UX; YMEHHE (POPMYIHUPOBATH
o0paTHOE W MPOTHBOIOJIOXKHOE YTBEP)KICHHE, NPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIONb30BaTh METOJ MaTeMaTUYeCKOM WHIYKIUU;
MIPOBOAMTD JI0OKA3aTeIbHbIE PACCYKICHUS MIPHU PELICHUH 3a/1a4, OLIEHUBATh
JIOTUYECKYID MPaBWIBHOCTh  PACCYXKJIECHUW; YMEHHE ONEpUpPOBATH
MOHATHSIMM: MHOXECTBO, IOJMHOKECTBO, ONEPALMM HAJ] MHOXECTBaMH;
YMEHHE HCIIONb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  ajs
OTHCaHUs peajbHBIX MPOLIECCOB U SIBJICHUM U MPHU PEIIeHUH 3a7ad, B TOM
YHCIie U3 APYTUX YUEOHBIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHATHIMHU:
rpad, cBs3HBIN Tpad), nepeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3aaBaTh
Y ONUCHIBATh Ipadbl Pa3IMYHBIMU CIIOCOOAMH; UCTIOIB30BATh Tpadbl MpH

peleHun 3aaa4d

YmMmenue ONCprUpOBaTh MOHATHUAMU: HATYPAJIBHOC YHUCIIO, LEJI0C YHCIIO,
CTCIICHb C LCJIBIM ITOKa3aTCJIEM, KOPCHb HaTypaJ'II)HOI\/’I CTCIICHH, CTCIICHD C
palluOHAJIbHBIM ITOKA34aTCJICM, CTCIICHDb C I[eﬁCTBHTCHBHBIM IIOKa3aTcJIEM,
J'IOFapI/I(I)M qucia, CUHYC, KOCHMHYC H TAHI'CHC HIPOU3BOJIBHOI'O 4YHCIIA,
OCTAaTOK MO MOAYJIO, PpalHuOHAJIBHOC YHUCIIO, HUppalUMOHAJIBHOC 4YHCIIO,
MHOXCECTBa HATYpPAJbHBIX, MLCJIbIX, pPAalUOHAJIbHBIX, HGfICTBI/IT@J'IBHBIX
YUCCII; YMCHHUC UCIIOJIb30BATh IIPU3HAKU ACIUMOCTH, HaMEHBIIHNH O6H.IPII>1
ACINUTCIIb W HAMMCHBIICC o6mee KpaTHOC, aJIr'OpUTM EBKJII/I,Z[a npu
peuieHuu 3ajjady; 3HAKOMCTBO C pa3JIMYHbIMU MO3UIIUOHHBIMU CUCTCMaMH
CUHCJICHHA, YMCHUEC BBITIOJIHATH BBIYHCIICHUC 3HAYCHHUI n

npeoOpa3oBaHUsd  BBIPAKEHMH CO  CTEMEHSIMU U Jorapupmamu,




npeoOpa3oBaHUs JIpOOHO-PAIIMOHATIEHBIX BBIpKCHUI; yMeHHue
OTEepUpPOBaTh  MOHATHSIMH:  IIOCJIEAOBATEIBHOCTh,  apudMeTHIecKas
Mporpeccusi, TeoMeTpuyYecKas mporpeccusi, OecKOHeuHO YyObIBaromias
reoMeTpUYecKasi MpPOorpeccusi; yMEHUEe 3aJaBaTh IOCJIEI0BATEILHOCTH, B
TOM YHCJIE C MOMOIIBI0 PEKYPPEHTHBIX (OPMYJ; YMEHHE OTEPHUpPOBATH
MOHATUSAMH: KOMIUIEKCHOE YHCIIO, COMPSUKEHHBIE KOMIUICKCHBIE YHCIIA,
MOJYJIb U apryMEHT KOMIUIEKCHOTO 4Kcia, opMa 3arucu KOMIUIEKCHBIX
guceln (reoMeTpuyecKas, TPUrOHOMETpHUIECKas U alredpandeckasi); yMeTh
MPOU3BOAUTE apU(PMETUYECKHE JEUCTBUS C KOMIUIEKCHBIMH YHWCIIAMU;
MPUBOAUTH TPUMEPHI UCIOJb30BaHUS KOMIIEKCHBIX YHCEIT; OTIEPUPOBATH
MOHATUAMM:  MaTpuma 2x2  u  3x3, onpeaenurenab  MaTPHIbL,

FGOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPECACIIUTEIIA

YMeHue onepupoBarh IMOHATUAMU: DPALMOHAIBHBIC, HUpPpalUOHAJIbHbBIC,
MoKa3aTeJbHbIC, CTENEHHBIE, JIorapu(MUYEeCKUe, TPUTOHOMETPHUECKUE
YpaBHEHHsT M HEPABEHCTBA, MX CHCTEMBl; YMEHUE OIEPHUPOBATH
MOHATUSIMH: TOXKAECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHME,
HEpPaBEHCTBO, CHUCTEMa YPaBHEHUM M HEPABEHCTB, PAaBHOCWIIBHOCTH
YpPaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YpPaBHEHWS,
HEPAaBEHCTBA W CHUCTEMBI C IIOMOLIBIO PA3IMYHBIX IHPUEMOB; PpEIIATh
YPaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IapaMeTpOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI Ul PELICHHUS MaTEMaTUYECKHUX

3a]a4 ¥ 3a/1a4 U3 PA3JIMYHbIX 00JIaCTei HAYKH U PeaIbHOM KU3HH

YMeHue onepupoBaTb MNOHATUAMH: (YHKIMSA, YETHOCTh (YHKIIMH,
NEPUOIMYHOCTD (YHKLWHU, OTPAHUYCHHOCTh (YHKLUUH, MOHOTOHHOCTb
GyHKIUHU, 3KCTpeMyM (QYHKIUH, HauOoJblllee M HaMMEHbIIEe 3HAYCHUS
(GyHKIMHM Ha MPOMEXYTKE, HEMPEphIBHAS (YHKIIHS, aCUMIITOTHI Tpaduka
¢GbyHKUMHU, TepBas U BTOpasl MPOU3BOJAHAA (YHKLUHU, TEOMETPUUYECKUN U
¢u3nueckuif CMBIC TPOU3BOAHOHM, NEpBOOOpaszHas, ONpeAeIEHHbIH
MHTETpal, YMEHHE HAaXOOUTh AaCUMITOTH rpaduka (yHKIHH; yMEHHUE
BBIUUCIIATh  IPOM3BOJHBIE CYMMBI, IPOU3BEACHUSA, YaCTHOIO U
KOMIO3ULUN (YHKLUH, HAXOAUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GYHKIMK; yMEHHE HaXOIUTh MPOM3BOTHBIC AIIEMEHTAPHBIX (DYHKIIHIA;

YMEHHE HCIOJb30BaTh MPOU3BOAHYIO JJsi HCCIENOBaHUS (PYHKIMH,




HaxOJWUTh HAMOOJBIINE W HAWMMEHBIINE 3HAYCHUS (QYHKIHUHA, CTPOUTH
rpauki MHOTOYICHOB C HCIIOJIb30BAaHHUEM alllapaTa MaTeMaTHYECKOTO
aHalM3a; MPUMEHATh NPOU3BOAHYIO I HAXOXKACHHUS HAWITy4IIero
pelieHuss B NPUKIAJHBIX, B TOM YHCJIE COLUATBbHO-DPKOHOMHYECKUX U
bu3MYeCcKUX 3a7avax; HAXOIUTh IUIOMAIN B O00BbEMBI (DUTY C TTOMOIIBIO
WHTErpajia; MPUBOAWTH MPUMEPhl MAaTEMAaTHUYECKOTO MOJIEITUPOBAHUS C

MOMOIIIO AU epeHInanbHbIX YpaBHEHUH

YMeHue ornepupoBaTh MOHATUAMHU: Tpaduk QpyHKIMU, oOpaTHas QYHKITUSA,
KOMMO3uLus (YHKUMHA, JUHEHHass (QyHKUUS, KBajpaTHyHas (QYHKLUS,
panmoHanbHast (YHKIMS, CTeneHHas (YHKIHS, TPUTOHOMETPUYECKUE
¢GbyHKIMH, 0OpaTHbIE TPUTOHOMETPUYECKUE (PYHKLMHU, MOKa3aTelbHAs U
norapupmuueckass (QyHKLUMU; YMEHHE CTPOUTh TIpaUKU H3YYEHHBIX
GyHKUMH,  BBINONHATH  HpeoOpa3oBaHust  IpapukoB  (QYHKLUH,
UCTOJIB30BaTh TpadUKK A W3Y4EHHUS MPOLECCOB M 3aBUCHUMOCTEH, MpHU
peleHnn 3a1a4 U3 APYruX Y4eOHBIX TPEAMETOB W 33/a4 M3 peajbHON
KHM3HM; BbIpaXaTb (OpMyJaMH 3aBHUCUMOCTH MEXAY BEJINYMHAMUY;
UCMOJIb30BaTh CBOMCTBA M rpaduKku (QyHKIMHA AN pelieHusl ypaBHEHUH,
HEpaBEHCTB M 3a7ad C MapaMeTpamMu; HM300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YpPaBHEHUH, HEPABEHCTB U UX CHUCTEM

YMeHHe pemarh TEKCTOBbIE 3aJayd pa3HbIX TUIOB (B TOM YHCIE Ha
MPOIICHTHI, IOJIM U YacTH, Ha JABUXKEHHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HaJOTH, 33Ja4d U3 00JaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABJIATH BBIPAKEHUS, YpPaBHEHHs, HEPABEHCTBA M HUX
CHUCTEMbI MO YCJIOBHMIO 3aJlayd, MCCIENOBaTh IMOJYYEHHOE pELICHUE U
OIICHUBATh MPABIOMOJOOHOCTh PE3YJIbTATOB, YMEHHE MOJEIUPOBATh
pealibHble CHUTyalliM Ha SI3bIKE MaTEMAaTHUKH;, COCTAaBJSATh BBIPAXKEHUS,
ypaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 0 YCIOBHUIO 3a/1a4H, UCCIIEI0BATh
MOCTPOCHHBIE  MOJENTW C  WCIONB30BAaHHEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pPE3yJIbTaT

YMeHue onepupoBaTh MOHATHAMU: CpeAHee apupMeTHYecKoe, MeIraHa,
HauOoJIbllIee U HAUMEHbLIEEe 3HAUYEHUs, pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOro Habopa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATDH

MHpOpMalHKIO, MPEACTAaBICHHYIO B TabJIMIaX, HA JUarpaMMax, rpadukax,




OTPaXKAIOIIYI0 CBOMCTBA PEAbHBIX MPOLIECCOB U SIBJICHUH; MPEACTABIATH
uH(pOpMallMI0O C TOMOIIBI0 TabmUIl M JUarpamMM; HCCJIEeI0BaTh
CTaTHUCTUYECKUE JaHHBbIE, B TOM YHUCJIE C TPUMEHEHUEM TIpaduuecKux
METOJIOB U JIEKTPOHHBIX CPEACTB; Tpa)UIECKU UCCIIEIOBATH COBMECTHBIE

HaOJIIOJICHUS C TIOMOIIBIO TMarpaMM PacCEUBaHUS U TMHEWHON perpeccuun

YMeHue omnepupoBaTh IOHATHSAMU: CIyYaWHBIA ONBIT M CIy4ailHOE
cOOBITHE, BEPOSATHOCTh CIIYy4alHOIO COOBITUS; YMEHHUE BBIUUCIATH
BEPOSATHOCTb C MCIIOJIb30BAaHUEM TIpaUYecKUX METOAOB; IPUMEHSThH
(bopMyJbl CIIOKEHHsI MU YMHOXXEHHUS BEpPOSTHOCTEH, (OpMyIly IOJIHOM
BEpOSATHOCTH, (popmyny beprymnm, komOuHaTOpHBIE (PAKTHI U (POPMYIIBI;
OLICHHMBATh BEPOSITHOCTH pEaJbHBIX COOBITUH; yMEHHE ONEepUpPOBATh
NOHATUAMM: CllydailHas BEIUYMHA, PACIPEACICHUE BEPOSATHOCTEH,
MaTEMaTUYECKOE O)KMJAHUE, JUCIEPCUs U CTaHJApTHOE OTKIOHEHUE
CllyyallHOH  BeIMYUHBI, (QYHKIMU paclpelesNieHuss W IUIOTHOCTH
PaBHOMEPHOI0, MIOKA3aTEIBHOTO X HOPMAaJIbHOTO PACIpPEIEICHUN; YMEHUE
HCII0JIb30BaTh CBOMCTBA U3YyYEHHBIX PACIPENEICHUN Ui PELICHUS 3a/1ay;
3HAKOMCTBO C MOHATHUAMU: 3aKOH OOJIBIIMX YHUCEI, METOJIbl BEIOOPOUHBIX
UCCIIEIOBAaHUM; yMEHHE IPUBOJAUTH IPUMEPHI IPOSBICHUS 3aKOHA
00JBIIMX YHMCET B MPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OIIEpUPOBATh NMOHATHAMM: COYETAHUE, IIEPECTAHOBKA, YHCJIO COYETaHUM,
YHUCIO  IMepecTaHoBOK; OuHOM  HblOTOHAa; yMeHuUE  IPUMEHSTbH
KOMOWHATOpHBIE (DAKTBI M pacCyKICHUS Ui PELICHUs 3a]ad; OLICHUBAThH
BEPOSITHOCTH peabHbIX COOBITUI; COCTABIATh BEPOSATHOCTHYIO MOJEIb U

UHTEPIPETUPOBATH MOJTYUYEHHBINH Pe3yIbTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKa, TMpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIIIa, IUIOCKUH yroJl, AByrpaHHbII
yroJi, TpEXTPaHHBIM yrojl, CKpelMBaloIIUecs MpsiMble, MapauieIbHOCTh U
NEPIEHAUKYIAPHOCTh TPSMBIX U IUIOCKOCTEH, Yroll MeXIy HpsSMBIMHU,
yroia Mexay TMpsMOM U IJIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTAMH,
paccTosiHue€ OT TOUYKHM JO IUIOCKOCTH, PACCTOSHHUE MEXAy HpsSMBbIMHU,
paccTosiHie MEXIY IUIOCKOCTSAMH; YMEHHE HCIOJb30BaTh MPU PELICHUU
3aja4 M3y4yeHHble (DAKThl U TEOPEMBbl IIAHUMETPUH; YMEHHE OLICHUBATh

pa3Mepbl OOBEKTOB OKPY’KAIOIIETO MHpa; CTPOUTH MaTeMaTHYECKUE




MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH | BCJIIMYHMH, pCIIaTh

CBs3aHHBIC C HUMH IIPAKTUYCCKHEC 3a/la1n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOHIaAb (UTYphl, 00BEM GUIypHI,
MHOTI'OI'PAaHHHK, MPaBWIbHBI MHOTOTPAHHUK, CEUYEHHE MHOTOTPAHHUKA,
Ky0, mapajuienenumnen, NpusMa, nupamujaa, ¢Gurypa U IMOBEPXHOCTb
BpallleHUs, IUIUHAP, KOHYyc, map, cdepa, miomanb cdepsl, MIOMATL
MOBEPXHOCTU MUPAMUJbL, NPU3MBIL, KOHYca, IMIMHApa, 00BEM KyoOa,
IPSMOYIOJbHOIO IapajuleNienunesa, HUPaMUAbl, MNPU3MBblL, LHWIMHIPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYCHMs KOHyca W LWIMHIPA,
napajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE I11apa, IIJIOCKOCTb,
Kacamomascs cdepbl, LUIUHApPA, KOHyCa; YMEHHE CTPOUTh CEUEHHUe
MHOTI'OI'paHHHMKA, M300pa)kaTb MHOTOTPAHHUKHU, (QUIYpbl M MOBEPXHOCTH
BpAILEHMs, X CEYCHHUS, B TOM YHUCIIE C TIOMOIIbIO 3JEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSTHh CBOHCTBA I€OMETPUYECKUX (PHUTYp, CAMOCTOSITEIHHO
(GbopMyIHpOBaTh OIpeNEICHHS U3y4aeMbIX (QUryp, BBIABUTAaTh TUIOTE3bI O
CBOWCTBaX M IpHU3HAKaX IeoMeTpuuYecKux (uryp, oOOCHOBBIBATh WM
olpoBepraTb MX; YMEHHE MPOBOJIUTH KilaccupUKaUio GUryp 1o
pPa3NUYHBIM TPHU3HAKAM, BBIOJIHATH HEOOXOIUMBIC JIOTIOJIHUTEIbHBIC

MTOCTPOCHUS
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YMeHue omepupoBaTh MOHATHSAMH: JBW)KCHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA TIEPEHOC, CUMMETPHUsSI Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOA00US, TMOAOOHBIE (UTYpPBI; YMEHHUE
pacmo3HaBaTh paBHbIe M TOJ0OHBIE (DUTYPBL, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpPE; UCTIOIH30BATh T€OMETPUICCKUE OTHOIICHUS TIPU
pelIeHnr 3a7ad; HaXOAWTh TC€OMETPHUYSCKHUE BEIMYWHBI (JTMHA, YTOJI,
MJI01ab, OOBEM) TIPH PEIICHUH 3a7a4 U3 IPYTUX YUEOHBIX MPEIMETOB U
U3 pEalbHON JKHU3HH, YMEHHE BBIUUCISTH T€OMETPHUYECKHE BEITUYHHBI
(nnmuHa, yrosa, IIOMIAAb, OOBEM, IUIOMIAb MOBEPXHOCTH), HCIONb3YS
M3y4YCHHBIE (POPMYJIIBI U METOJBI, B TOM YHCIIC: IUIOMA]b TTOBEPXHOCTH
MApaMUIbI, TTPU3MBI, KOHYCa, IWIMHAPA, TUIomanb chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ MapaljieNienunea, MUPaMUAbI, TPHU3MbBL, TUIMHIPA,

KOHYCa, I1apa; yMEHUE HaXOUTh OTHOIIEHHE 00bEMOB OAOOHBIX (pUryp
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YMeHue OIICpHUPOBATH NOHATUAMU: TIPAMOYI'OJIbHAA CUCTEMAa KOOPAUHAT,




BCKTOP, KOOpAWHATBI TOYKH, KOOPAMHATBI BEKTOpA, CyMMa BEKTOPOB,
MNPOU3BCACHUC BCKTOpAa HaA YHUCIIO, PaA3JIOKCHHUEC BCKTOpa IIO 6a3Hcy,
CKaJIIpHOC TPOU3BCIACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJ MCKIY
BCKTOpaMH; YMCHHEC HUCIIOJb30BaATh BGKTOpHHﬁ u KOOpl[I/IHaTHbe/'I METOJ
Al pCHICHUA TCOMCTPUUCCKHUX 3adad MW 3aaa4 JpyTrux y‘-Ie6HI)IX

npeaMEeTOB
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Vmenue BI)I6I/IpaTB HOJIXOI[SIHH/Iﬁ MCTOA AJId PCIICHUA 3aa4r; IOHUMAaHUC
3HAYUMOCTH MATEMATUKKM B H3YYCHHU IPUPOJHBIX U 06H_ICCTBCHHLIX
nmponeccoB " HBHCHHﬁ; YMCHHUC PaCIIO3HABATh IPOSABIICHUC 3aKOHOB
MAaTEMaTUKN B UCKYCCTBC, YMCHUEC IPUBOAUTL IIPUMCPBI MATCMATHYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTHYECKOW HayKH




IHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'D 11O MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucna v BBIYUCICHUS
1.1 HarypanbHble u nensie yncina. [Ipu3Haky JenMMOCTH HEbIX YUCEN
15 Panmonanpsubie uncna. OOBIKHOBEHHBIE U IECITHYHbBIE APOOH, MPOIEHTHI, 0ECKOHEUHBIE
' NEepUOIUYECKUe IpooH
13 Apudmerndeckuil KopeHb HaTypaibHOH creneHu. JleicTBus ¢ apupMeTHUECKUMHU
. KOPHSIMU HaTypajibHOW CTEIIEHU
14 Crenenb ¢ nensiM nokasarenaeMm. CTeNeHb ¢ pallMOHAIbHBIM IOKa3zareneMm. CBoiicTBa
' CTETEHU
s CuHyc, KOCHUHYC U TaHI€HC YMCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
. YKCJIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. /lecsTudHble U HATypaIbHbIE JOrapupMBbI
JeiictButenpHble ynciaa. ApupMeTHUECKUe ONepaluu C JEHCTBUTEIbHBIMU YHCIAMU.
1.7 [TpubnnxEHHBIE BBIYMCICHUS, NIPaBUIa OKPYIJICHUS, MPUKUIKA U OLIEHKA pe3yJjbTara
BBIYMCIICHUI
1.8 [TpeoOpazoBaHue BEIpAKESHUI
1.9 KomiuiekcHsle yncna
2 YpaBHEHMs U HEPABEHCTBA
2.1 Llenbie u 1pOOHO-paAIIOHAIEHBIC YPaBHEHHUS
2.2 HppauuroHanbHble YpaBHEHUSA
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zatenbHbIE U JTOTapHUPMHUYECKIE YPAaBHEHHS
2.5 L{enbie 1 TpoOHO-paIIOHATBHBIE HEPABEHCTBA
2.6 NppaunoHaibHble HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JTOrapUPMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruueCcKue HEPABEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUs1, HEPaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuna cucTeMsl JIMHENHBIX YypaBHEHUI. ONpeaennuTeNb MaTPHILIbI




3 OyHKMH U rpaduku
11 @Oyukiys, crnocoObl 3amanus ¢yHkouu. ['paduk ¢yHkumu. Bsaummuo oOpaTHbIE
' bynkun. YétHble u HeuéTHbIe QyHKIMH. [leproanueckue GpyHkuun
Ob6nacte ompeneneHus M MHOXKECTBO 3HaueHMW QyHkuuu. Hymu  QyHKImm.
32 [TpoMexyTku 3HAaKOMOCTOSIHCTBA. [IpOMEKyTKH MOHOTOHHOCTH (PYHKIIHH. MaKCUMyMBI
U MHHUMYMbl (QyHkuuu. HaumOonbliee W HauMeHbllee 3HaueHUE (YHKIUM Ha
IIPOMEXKYTKE
13 CrenenHas (GyHKLHMS ¢ HaTypaJdbHBIM U LEJBbIM MOKa3zarenaeM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa u rpaduk KOpHs 7-0il CTEIeHU
34 Tpuronomerpuieckue GyHKINU, UX CBOHCTBA U TpaduKH
3.5 [Toxa3zarenbHas u norapudmMudeckas GyHKIMH, IX CBOWCTBA U TpapUKH
16 Touku pa3peiBa. AcUMNITOTHI rpadukoB GyHKuui. CBONCTBa (DYyHKIIHIA, HETIPEPHIBHBIX
' Ha OTpe3Ke
3.7 ITocnegoBaTeILHOCTH, CIIOCOOBI 3aJaHMs MTOCIEN0BATEILHOCTEN
3.8 Apudmernueckas 1 reoMerpuueckas rnporpeccuu. opmya cI0KHBIX TPOILEHTOB
4 Haganma maTemMaTn4yeckoro aHanusa
4.1 [TpousBoanas pyukmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHeHne MNpPOU3BOAHOM K MCCIENOBAaHHUIO (YHKUMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HamOoNblIero M HaWMMEHBLIETO 3HauYeHUs (YHKUIUU Ha
oTpe3Ke
4.3 [TepBoobpaznas. UuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HaJ MHOKecTBaMH. J{lnarpammer Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 IIpsiMbIE ¥ TNIOCKOCTH B ITPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEPXHOCTH BPALCHUS




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eometpus. 10-11 xnaccel. YueObuuk s obmeoopazoBaTenbHbix yupexaenuid. / JI.C.
AtanacsH, B.®. byty3os, C.b. Kagomues u ap./ M.: IIpocBemenue
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3. 3uBb. ., Meiinep B. M. 3agaun no reomerpun. 7-11 kmaccel. - Mocksa. [Ipocsemienue.
2003.

4. 10. A. I'mazkos, U. U. FOnuna, B. ®@. byty30B ['eomerpusi: Pabouas tetpans. 10 kimacc:
nocoOue JuTsl ydanimxcsi 001eoopazoBaTenbHbIX yupexaeHui. - M.: [Ipocsemenue, 2010.

5. HO. A.T'nazkos, U. U. Oauna, B. ®. byty3os ['eomerpusi: Pabouas terpaas. 11 kmacc:
nocoOue JUIsl ydanmxcsi 001eoopazoBaTenbHbIX yupexaeHui. - M.: [Ipocsemenue, 2010

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET
MunuctepcTBo ob6pazoBanusi PO;
http://www.drofa.ru — caiit uzgarenscra «poda»
http://www.informika.ru/;
http://www.ed.gov.ru/ ;
http://www.edu.ru/
http://uztest.ru
http://4ege.ru TectupoBanue online: 5 - 11 kmaccsl
http://www.kokch.kts.ru/cdo/
[lemaroruueckas mactepckasi, ypoku B IHTepHeT u MHOTOE Apyroe: http://teacher.fio.ru
Hogsie Texnonoruu B o0pazoBanuu: http://edu.secna.ru/main/
[lyreBoguTens «B Mupe Hayku» JUIsl IIKOJIBHUKOB: http://www.uic.ssu.samara.ru/~nauka/
Merasanuknoneans Kupumia u Medoaus: http://mega.km.ru
CalThl « DHIUKJIONEININ SHIIUKIIONEANI, HAPUMED:
http://www.rubricon.ru/ ;
http://www.encyclopedia.ru/;
www.math.ru -MIHTepHET - o IepKKa yuyuTeae MaTeMaTHKY.
wwWw.1it-n.ru-CeTb TBOPUECKUX YUUTEIEH.
www.exponenta.ru -O0pa3oBaTeabHbII MATEMATUICCKUNA CaNT.
http:school-collection.edu -Ennnas kommekmnus udpoBbIXx 00pa30BaTeIbHBIX PECYPCOB.
Hudposeie obpazoBarenbhbie pecypchl (LIOP) k yueOHMKAM.
http://www.prosv.ru - caiit uzgatenbctBa «lIpocBemenue» (pyOpuka «MaTemMaTHKa)
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