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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcss 10 —11 kmaccoB paspaboraHa Ha ocHoBe @DenepaibHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro OOIIEro 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, TPEIBABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIMHA POCCHMCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIieYMBAET OBJIAJICHUE KIIIOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMH OCHOBY JIJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMS,
IIEIOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH 00YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOrO Kypca TE€OMETPHH Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHus OOYCIIOBJIE€HA MPAKTUYECKOH 3HAUYMMOCTBIO METANpeIMETHBIX WU
NPEIMETHBIX PE3yJbTaTOB OOyYEHUS TEOMETPUH B HAMNPABICHUHM JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYTrUX YYCOHBIX JUCIMILUIMH. Pa3BuTHe y 00ydJarommxcs
NPABWIbHBIX TPEICTABICHUNA O CYIIHOCTH M TPOUCXOKIEHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO WM HACATHHOI0, XapaKTepe OTPaKCHHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
IrCOMETPUHU B CUCTEME HAYK M POJIM MAaTEMAaTHYECKOTO MOJICIIMPOBAHUS B HAYIHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUaluxcs, a TakKKe KadeCTB MBIIUICHUS, HEOOXOMUMBIX [Jis ajanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBISIETCS OMHMM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak OO0ECHeYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK M TYMAaHUTAPHOM.

Jlorndyeckoe MbIIuIeHUE, (GOPMHPYEMOE TPH HM3YYCHHH OO0YyYarOIIMMHUCS
HNOHSTUIHBIX OCHOB T'€OMETPHUU U MOCTPOCHUHU LETIOUKHU JTOTHYECKUX YTBEPKICHUN
B XOJE pEHICHUS TeOMETPUYECKUX 3a/ad, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHre OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYUIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JACSATENbHOCTH 4YenmoBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU H
OPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COLMaJbHOro ObITHSA, (opma
OTpaXEHUSI OKPYKAIOIIET0 MHpA, YCJIOBHE YCIICITHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusi  JAEHCTBUTENBHOCTH. OmepupoBaHHME  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIWHSAET pa3Hble BUABI yU4EOHOM U TPYIOBOM NESITETBLHOCTH,



SBIIICTCS. OJHMM W3 MPO(PECCHOHATHHO BaXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amada (opmupoBaHus y 00yYaroUuXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUIEHUS — CYLIECTBEHHONO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Lens ocBoeHust mporpammbl ydeObHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPAa3BUTHE
oOyJarommxcst  4epe3  oOecredeHrWe  BO3MOXKHOCTH — MPUOOPETEHHs U
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHenU(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCTICITHOTO MPOAODKEHNs 00pa30oBaHMsI
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HA4YEHA iAo
O0YYarOIIMXCS CPETHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUH
Ha YpOBHE OCHOBHOro 001ero odpa3zoBanusa. Takum oOpa3om, oOydaroiuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CHenu(pHUKONl TeOMETpUH U HEOOXOJUMBbIE I KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIIyOOKO, €Clid B JlaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUYECKUX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTvKeHrne Uen OCBOEHHS MPOrpaMMbl OOECIIEYMBAETCS PELIEHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOM

KYJIBTYpPbI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupOBaHHE TPENCTABICHUS O MHOTOTPAHHUKAX M TeJaX BpallleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEISX, MO3BOJSIONUX OMHUCHIBATH
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MHUPA;

o (opMUpOBaHME YMEHHS pACIO3HABATh Ha 4YepTexkax, MOAEIAX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJAJCHUE METOJAMH DEIICHUS 3a/lady Ha MOCTPOCHHS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE yMEHHUS ONEPUPOBATh OCHOBHBIMH TIOHSTHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  QITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMupoBaHne yMEHHUS TPOBOAUTH  HECIOXKHBIE  JIOKa3aTelIbHbIC
paccyXKJIeHusi B XOJAE pELICHUS CTEPEOMETPHUYECKMX 3aJad M 3aJad C
MIPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHE  UWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJarmuXxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIENOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBanue (GyHKIMOHATBHON I'PaMOTHOCTH, pelieBaHTHOM
reOMETPUU: YMEHHE paclo3HaBaTh MPOSBICHUS TIE€OMETPHUUYECKHUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPH H3YyYEHUU IPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh HUX Ha S3bIKE
reOMETPUHU U CO3[1aBaTh FEOMETPUUECKHE MOAEIU, IPUMEHSITh OCBOSHHBIN
reOMETPUYECKUI anmapar g pelIeHUus MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH MOIYYEHHBIE PE3YIbTATHI.

OTANMYUTENHHON OCOOEHHOCTBIO MPOTPaMMBI SIBJISIETCS BKIIOUEHHUE B KYPC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMS, U ONpeleIEHHBIM 00pa3oM OpraHU30BaHHAs paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBILLUIEHUS, CTUMYJIMPYET MPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON J1eATeNbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPENCTABICHUN Y
yyaluxcss B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelleHHs] 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUPOBaHHE O0pa3oM — B YCIOBHUSX OTBJEYEHUS OT
HarJIJTHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPKAHUS.

OcHoBHBIE cozaepikaTenbHble TUHUA Kypca «l'eomerpun» B 10—-11 kmaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BexTopsl 1 KOOpAMHATHI B IpOocTpaHCTBE). DopMHUpOBaHUE JTOrMUECKUX YMEHUI
pacrpezenseTrcss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO M 1O TrojaaM
oOy4YeHHsI Ha YPOBHE CpeHero o01ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, paclpenel€HHbIM 10 TrojaM oOydYeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHSTUSIMU Y HaBBIKAMH OCYILECTBIISIOCH MOCJIEA0BATEIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUN OOydarouuxcs, pacuupss U
yrayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hepemo B 10 knacce u 1 yac B
Heaemo B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 yaeOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpeOMETpuU. Touka, mOpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IIPOCTPAHCTBE;
NapaJUIENIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHBbIE (UTYpHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMbBIE MAPAUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TEOpeMa O NpsiMOU
NEPIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: Yrojd MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYISIPHOCTA  JABYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIITYKJIBIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ilprusma: nN-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPHU3MBIL; MPsSMasi U HAKJIOHHAs MPU3MBI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenine] U ero cpoucrsa. llupammpa: n-yronpHas nupamuna, TPaHH U
OCHOBaHUE MUPAMUbl, OOKOBAsl U MOJHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHAa. OJIEMEHTbl Npu3Mbl W nupaMuabl. [IpaBHiibHBIE
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOTOTPAHHUKA; ITPABUJIbHAS IIPU3Ma U
MpaBWIbHAs THPAMUIA; NpPABWIbHASA TPEYrOjdbHAS MNHUPAMUJA W MPABUIbHBIN
TeTpadsip; kyo0. IlpencraBneHue o NOpPaBUWIBHBIX MHOTOIPaHHHUKAaX: OKTajJp,
nonexasap v ukocasap. CedeHus npu3Mbl U TUPaMU/IbI.

CummMmerpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPHUM B  IIHPAMHJAX, NapaJUIeICIuIenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOW TMOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O Iulomaau yceuéHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOubie Tema B mnpocTtpaHcTBE. COOTHOIIEHHS MEXIY IUIOMIAASIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTh, oOpa3ytrouiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3ymomias M OCh;, IUIOMaAh OOKOBOH U TIOJHOU
MOBEPXHOCTH.

Konunueckass moBepxXHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: ocHOBaHUE U BepIillMHA, 00pa3yroIast
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
o0Opa3ylollue 1 BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTh.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IJIOLIAJb MOBEPXHOCTU C(ephl.
B3aumHoe pacrnionoxenue cdepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

N3o0pakeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KoMOuHanuu Tenm BpallleHMss UM MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMHCAHHBIA OKOJO cdepbl; cdepa, BIMCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpallCHUS.

[Tonsatue 06 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
OpsIMOYTOJILHOTO TMapajuieNienunena v ciuenctsus u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

IlonoOHbie Tena B mpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOMIAAsIMHU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

Ceuenuss mwinHIapa (mapayjiebHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyca (MapajijieIbHOE OCHOBAaHUIO U NPOXOASIIEE 4Yepe3 BEPIIMHY), CEUEHUs
napa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mapamnenenunena. Pemenne 3agay, CBA3AHHBIX C
IIPUMEHEHUEM IIpaBWI JEUCTBUM C BeKTopamu. lIpsmoyronsHas cucrema



KoopAauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimne 3amaud B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenne yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHAaTHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTuka XapakTepU3yIOTCS:

I'pa:xknanckoe BocIMTAHUE:

c(hOpMHUPOBAHHOCTBIO TPAKITAHCKON MO3UIIMNA 00YUaIOMIErocsl Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBJICHUH,
poLeyp TpakIaHCKOro oOIecTBa (BBIOOPBHI, OMNPOCHl U TMp.), YMEHHUEM
B3aHMOJICICTBOBAaTh C COIMAJbHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTUYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSAM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MAaTeMaTUYECKOM IIKOJIBI,
K HCTOJB30BAaHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEHN POCCHIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTBIO  HPAaBCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  ITOBEACHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKECHUN HAYKU U JEATEIBHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIETo.

JcTeTHYEeCKOEe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIOYasg 3CTETUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peLIeHNH, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKAM aCIIEeKTaM Pa3JWYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKUE 3HaHHS B
MHTEpecax 370pOBOro U 0€30MacHOro oopasa *Ku3HU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIM PEXKUM 3aHSATUN U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTENBHOMN
NESATENbHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM ILIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW WU €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIAHBI;



FOTOBHOCTBIO M  CIOCOOHOCTHIO K  MaTreMaTUYecKOMy OOpa3oBaHUI0 U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOU HAIIPABJIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO DKOJOTUYECKOW KYJIbTYpbl, MOHUMAHUEM BIMSIHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM M COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHHWE MAaTEMATUYECKUX 3HAHUW A pELICHUs 3a]ad B
00JJaCTU  OKpYXaIoIllel cpenbl, IUIAaHUPOBAHUS IIOCTYNKOB M OILIEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HayKh Kak cQepbl 4YelIOBEUEeCKOW NeSITeIbHOCTH, ITaloB €€
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO IMpeaMeTa
«Marematuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.

1)  Vuusepcarvnvlie = noznasamenvHvle  Oelicmeus, — 0Oecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NpoYeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTYy MOHATUAMH, (OPMYIHPOBATH
ONpenesicHsl TOHATHUW; YCTaHABJIMBATH CYIIECTBCHHBIH  TpHU3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTN3A;

e BOCIPUHUMATh, (HOPMYyJIHUpPOBaTH U  MPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTENbHBIE U OTPHUIIATENbHBIE, €IMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTuBopeunss B (aKTaxX, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX;



npenjaraTb ~ KpUTEpPUM  JJI1  BBISIBJICHHUS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUHH;

e JI€NIaTh BBIBOJbLI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPAKAEHUN (MpSAMbIE U OT MPOTUBHOIO), BEICTPAUBATH apryMEHTAIHUIO,
MPUBOIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHHS Y BBIBOJIbI;

e BBIOMpaTh CHOCOO penieHust yd4eOHOM 3agau (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIOJIb30BaTh BOMNPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, SBJIECHHS, MpOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENILHO ()OPMYITUPOBATH OOOOIIEHHS U BBIBOABI MO pe3yjIbTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e TMPOTHO3UPOBATh BO3MOKHOE pPA3BUTHE MPOLIECCA, a TAKKE BbIIBUTATH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABIATH JACPUITUTHI MHPOPMAIIUH, TAHHBIX, HEOOXOAMUMBIX I OTBETA
Ha BONPOC U JJIs PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHGOPMAIIUIO, IPENICTABIATh €€ B Pa3NWYHBIX (opMax,
WUTIOCTPUPOBATh Tpaduyuecky;

e OIICHUBATH HaJAEKHOCTh uH(bOopMaIuu o CaMOCTOATENIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMB COYUATILHBIX HABLIKOS 00VUAIOUJUXCHL.

OO0menune:



BOCHIPUHUMATh UM  (QOPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU M LIETSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpa)XKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX TEKCTax, /1aBaTh IOSICHEHUS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysbTaT;

B X0J1e 00CYXKIeHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY O0CYK/1a€MOM TEMBI,
npoOJIeMBbl, pelIaeMon 3aJ1aul, BbICKa3bIBATh UJIEU, HAalleJIEHHbIE HA TTOUCK
pELICHMSI; COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB JMAJIOra, OOHapy»XUBaTh pa3IMyUe€ U CXOJCTBO MO3ULMUMI; B
KOPPEKTHOU popme hopMyIMpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pPE3yJabTaTbl  pEIIEHHs  3a7a4d,  SKCIEPUMEHTAa,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ1ay MPE3eHTALMU U OCOOCHHOCTEN ayIuTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJBb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHANBUYyaTHON paOOThI MPY PEIICHUH YIEOHBIX 3a1a4; MPUHUMATH I1eJTh
COBMECTHOU JESTEIbHOCTH, IUIAHUPOBATh OPraHU3aIdi0 COBMECTHOMN
paboThl, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYXKIaTh MPOIIECC
U pe3ysbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;
y4acTBOBATh B IPYIIOBBIX (hopMax padboThl (00CYyKIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIE); BBINOIHATH CBOK YacTh pabOThl U
KOOPJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJI€HAMH KOMAaHJbI;
OLICHMBATh Ka4ye€CTBO CBOET0 BKJAaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PENICHHUS 3a]]a4H, BRIOUPATh CIIOCO0 peIieHUs
C Y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIIAJCTh HAaBBIKAMHU TIO3HABAaTEIbHOW pedaekcun KaKk OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0AMHM  CaMOINPOBEPKH, CAMOKOHTPOJISI Ipoiiecca U
pe3yJyibTara pelueH!ss MaTeMaTUYeCKOMN 3a/1a4H;

MPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpU PELICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIW M YCIOBUAM, OOBICHATH
IIPUYUHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJUTh OMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh MOHATUSIMHU: TOUKA, PsIMas, IIIOCKOCTb.

[IpMeHATh aKCHOMBI CTEPEOMETPUU U CIEIACTBUS M3 HUX NPU PEHICHUU
TreOMETPUYECKUX 3aa4.

OmnepupoBarh MOHATUAMU: MAPATUIETBHOCTD U MEPIEHANKYIISPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KrnaccudummpoBats B3aUMHOE paCIONOKEHUE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TpaHd JABYTPAaHHOIO Yria,
peOpo IBYrpaHHOrO yrja; JIMHEWHBIM Yroj JABYIPaHHOTO YIJia; rpaaycHas mepa
JIBYTPAHHOTO yIJIA.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHMK, BBIMYKIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHK, 3JIEMEHTHI MHOTOTDAaHHUKA, TIPABUIIbHBII MHOTOTPAaHHUK.

PacriosnaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MUpaMHIa; TMpU3MA,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

KnaccupummpoBaTh ~ MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJiA
KJacCUPUKAUU (BBIYKJIbIE W HEBBIMYKJIblE MHOTOIPAHHUKHU; TpPaBUIIbHBIC
MHOTOTPaHHUKH; MPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaljIeNeUIe/bl).

OnepupoBaTh MOHATHIMHU: CEKYIIas TNIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBSICHATH MPHUHIIUIIBI IOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

CrpouTh ceyeHMs] MHOTOTPAaHHUKOB METOJOM  CJIEIOB, BBIIOJIHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemiate 3aaun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIUYHMH 110 00pa3aM Uiu
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl IpPU PEUICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIIEHUE PACCTOSIHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JIO TMPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMHU.

Pemars 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIIMYUH MO 00pa3lam Win
QITOpUTMaM, TPUMEHSS HM3BECTHBIC AaHAJIUTHYECKHE METOMbl MPHU PEUICHUH
CTAaHIAPTHBIX MAaTeMaTHYEeCKMX 3aJad Ha  BBIYUCICHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXIy TMpPSIMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U TUIOMIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TIpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMyN; BBIYMCIATH COOTHOLICHUS MEXAY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMH: CUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYpPHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOpPMALUIO O
IPOCTPAHCTBEHHBIX MEOMETPUUECKUX (PUrypax, MpeACTaBICHHYIO Ha uepTexax U
PUCYHKAaX.

[IpumensaTe reomerpuueckue (aKThl JUIsl PEIICHUS] CTEPEOMETPUUECKUX
3a7ay4, MPEANOIararolux HeCKOJIbKO IarOB PEIICHUs, €CJIU YCIOBUS IIPUMEHECHUS
3a/1aHbI B SIBHOU (popMe.

[IpumeHaTs mpocTediMe OpOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBoaUTE NpUMEpPBl MATEMATHUYECKHUX 3aKOHOMEPHOCTEM B INPUPOAE U
YKU3HU, pPacIlO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATE MOMYyYEHHBIE 3HAHMS HA IPAKTHKE: AHAJIU3UPOBATh pPEabHBIE
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUyecku CcGOpPMYyJIHPOBAHHON MpoOJIeMbl, MOJEIUPOBAaTh peabHbIE
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHITHI U TEOpEM, anmnapara ajareOpbl; pemarhb
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11 KVIACC

OnepupoBaTh MNOHATHSIMHU: LWIMHIPUYECKAs TMOBEPXHOCTh, 0Opasyroliue
IWIMHAPUYECKON  MOBEPXHOCTH;  IWJIHUHAP;,  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacnio3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHUSIMH: IMAPOBON CETMEHT, OCHOBAHHE CETMEHTAa, BHICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJIOs, BHICOTA IIAPOBOIO CIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M MIIOMIAM  TOBEPXHOCTEH  TEI  BpalieHus,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHHUS.

BbI4uciisiTh COOTHOMICHHUSI MEXIY TUIOMIAASMHU MTOBEPXHOCTEH W 00BbEMaMu
IIOJOOHBIX TEI.



N3o00paxarh u3ydyaemble (QUrypbl OT PYKHM M C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbIoHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BbEMHBIX
¢Guryp: Bug cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEN BPALLECHUS.

W3BnekaTb, MHTEPHIPETHPOBATH M NPeoOpa3oBbIBaTh HHPOPMALHIO O
OPOCTPAHCTBEHHBIX FEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpInonHATE [IEUCTBUSA CHOXKEHUsST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHSI BEKTOpa Ha YUCII0, O0bSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IprMeHsTh IpaBWIIO NAapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MEXKIY
BEKTOPAMHU, CKAISIPHOE NPOU3BEICHUE BEKTOPOB, KOJUNIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsApHOEC IPOU3BEACHUE, PpACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOpPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTe reoMerpuueckue (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIAraIliuX HECKOJIbKO 1IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

Pemrate mpocreimne reoMeTpuyecKue 3a1a4d HA NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemare 3azayn Ha J10Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLUCHUM W
HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00pa3laM WK aaropuTMaM, NPUMEHss
U3BECTHBIC METO/BI IIPU PELLICHUU CTAHAAPTHBIX MaTEMaTUYECKUX 3a1ay.

[IpumeHaTs mpocTedMe OpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a1au.

[IprBOoaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PaclO3HAaBaTh NPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIprMeHATh IMOIMYyYEHHBIE 3HAHMUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HM3YYEHHBIC IIOHATHA B IIPOLECCE IIOMCKA PELICHUS
MaTEeMaTUYECKH C(HOPMYTUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh pPEAJbHBIE
CUTyallud Ha A3bIKE TEOMETPUM, MCCIEAOBATH IIOCTPOCHHBIE MOIEIU C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITHI U TEOpeM, almnapara aareopsl; pelaTh
IIPAKTUYECKUE 3aa4U, CBA3AHHbBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KonunyecrBo yacos
Ne HanmeHoBaHue pa3iesioB U TeM DJIeKTPOHHBIE (LU (PPOBHIE)
Konrpoabubie | IIpakTnyeckue
n/n NporpamMMsl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
1 BBenenue B cTepeoMeTpuio 10 https://m.edso0.ru/C503R7VIP
IT .
2 PAMBIE H TIIOCKOCTIL B HPOCTPaHCThe . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEH
IT
3 epHeHﬂmiyﬂﬂpHOCTb FpAMEDE H 12 https://m.edso0.ru/V611APUCD
IJI0CKOCTEN
4 VYTbl MeXAYy IPSIMBIMH U TNIOCKOCTSMHU 10 1 https://m.edso00.ru/R38METBTQ
5 MHororpanHuku 11 1 https://m.edsoo.ru/XPW9USFB2
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edso00.ru/010FX2SJB
7 IloBTOpEHME: CEUeHMUsI, PACCTOSHUS U YIJIbl 1 https://m.edsoo.ru/L1AAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KosaunuyecTBo yacoB

JJ1eKTpOHHBIE (U(pPOBHIE)

Ne /i Kontpoabubie | IlpakTHueckue
HpOrpamMmaI Bcero 00pa3oBaTebHbIE Pecypehl
padoThbI padoTsbI
Tena Bpamenus 12 https://m.edsoo.ru/HYOWQL5KQ
OO0BEMBI TENT 5 1 https://m.edso00.ru/BOYORVIYC9
B
CHTOPEI H ROOPAHATE B 10 1 https://m.eds00.r/ANCLAGOME
IIPOCTPaHCTBE
IT 000
OBTOPEHHE, OBODIICHIE, 7 1 https://m.eds00.ru/DORV3P725
CUcCTeMaTu3alia 3HaHUN
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

[NPOI'PAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTtpoabHble
padoThI

IIpakTHyeckue
padoThI

Jara
U3Y4YeHH S

DJIeKTPOHHBIE M (pOBLIE
o0pa3oBaTe/bHbIE PeCypChl

OCHOBHBIC TTOHSTHS
CTEPEOMETPUHU: TOUKA, MpsAMas,
IJIOCKOCTb, POCTPAHCTBO.
[IpaBuna nzobpaxenus Ha
PUCYHKaX: H300paKeHUs
IJIOCKOCTEM, MapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

[Tonsatus: nepecekarommecs
IJIOCKOCTH, MEPECEKAIOIINECS
HpHMaSI U IIJIOCKOCTH

https://m.edsoo.ru/NR6VJYCGK

Ioustus: MepeCeKaromuec
IIJIOCKOCTH, IICPCCCKAIOIIUCCA
npsamas 1 miI0CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HAKOMCTBO C MHOI'OTpaHHUKaMH,
n300pa’keHue MHOTOIPaHHUKOB
Ha PUCYHKaX, Ha MPOEKLMOHHBIX
gyepTexax

https://m.edsoo.ru/KMUQPILLO

HauanpHble cBefieHUs 0 KyOe u
paMue, X pa3BEPTKU U
Mozenu. CedyeHuns
MHOT'OTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

HauanbHble cBeneHus o kyoe u
MAPaMUJE, UX Pa3BEPTKU U
mojenu. CeyeHus
MHOT'OT'PDaHHUKOB

https://m.edsoo.ru/AMQ3AJ3S5

[TonsiTHEe 00 AKCHOMATHYECKOM
MOCTPOCHHUH CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUU H
CJIEJICTBUSA U3 HUX

https://m.edsoo.ru/SLMI7R3BL

[Tonatue 00 akcMOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CJICACTBUS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

[TonsaTre 00 aKCHOMAaTHYECKOM
MNOCTPOCHUU CTCPCOMETPHUU:
AKCUOMBI CTCPEOMETPHU U
CJIICACTBHA U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

INouste 00 aKCHOMATHYECKOM
MOCTPOCHHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUHN U
CIIEICTBHS U3 HUX

https://m.edsoo.ru/I3A98J679

11

B3anmnoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKaronirecs, napaaieabHble
Y CKpEILMBAIOIINECS IPIMbIE

https://m.edsoo.ru/lUIW8SKR5Q

12

[TapajtenbHOCTB NPSIMBIX U
IUIOCKOCTEHN B POCTPAHCTBE:
napaJulesIbHbIE MIPSIMBIE B
IIPOCTPAHCTBE; NAapaJICIIBHOCTD
TPEX NMPAMBIX

https://m.eds00.ru/CS9VLOLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

[TapannenbHOCTh MPSMBIX U
IUTOCKOCTEH B MPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapajutenbHOCTB IPSMOU U
TIOCKOCTH
0%

14 Pl € COHANPABIICHITRIMI https://m.edsoo.ru/LLIAVHVBW
CTOPOHAMH
v

15 HOIL MEILY TIDAMBIMIL B https://m.edso0.r/KGIMBOEUK
MIPOCTPAHCTBE
0%

16 FOI MERULY TIPAIMBIME B https://m.edso0.ru/24LVWH9V8
MIPOCTPAHCTBE
IT i:

17 APAIICIIBHOCTE THIOCKOCTEN https://m.eds00.r/BUSTQOHZT
napaieNbHbIC MI0OCKOCTH
CaoiicTBa na

18 . PATLICILHBIX https://m.edso00.ru/0KQOK2ABA
IJIOCKOCTEN
[IpocTeiimme NpoCcTpaHCTBEHHBIC

19 (bUrypsl Ha MIOCKOCTU: TETPASIP, https://m.edsoo.ru/MRT13XP79
Ky0, mapasienenumnena

20 [TocTpoenune ceueHunit https://m.edsoo.ru/DISAX05J8

21 [Toctpoenue ceueHuit https://m.edso0.ru/20GC3ZP9P
Konrponsnas pabora o Teme
"[IpsiMbIe ¥ TIIIOCKOCTH

22 P g https://m.edsoo.ru/BI405QJEB
npoctpanctse. [lapamiensHoCTh
MPSAMBIX U IJIOCKOCTER"
IlepneHAUKYISIPHOCTD IPAMOM U

23 IUIOCKOCTH: NIEPIEHAUKYIISIPHBIE https://m.edsoo.ru/RN45YBO8R
MpsIMbIe B IPOCTPAHCTBE
[Ipsimbie mapaie e

24 DAMGIC APAILICIIPILIC https://m.edsoo.ru/32MXRZDDL

NEPNCHAUKYIAPHBIC K IIJTOCKOCTH



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL

25

[Ipsimble mapasuieabHbIe U

NEPNCHANKYIAPHBIC K IIITOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

26

IIpu3HaK neprneHIuKyIIpHOCTH
IIPSIMOM U INIOCKOCTHU

https://m.edsoo.ru/DC41W6K14

27

ITpu3Hak neprneHuKyIIpHOCTH
MIPSIMOM M TUIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsimoit
NEPIEHINKYIIPHON IIIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o nipsiMoii
NEePIEeHIUKYISIPHON MIIOCKOCTH

https://m.edsoo.ru/81R5KU5RJ

30

Teopema o npsmon
NEPIEHIUKYIIAPHON IUIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

IleprieHUKYIIAp U HAKIIOHHBIE:
pPacCTOSHHUE OT TOYKH 110
IUIOCKOCTH, PACCTOSHHE OT
IIPSAIMOM 10 IIJIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

IleprieHAUKYIIAp U HAKIIOHHBIE:
pPacCTOSHHAE OT TOYKH 110
IUIOCKOCTH, PACCTOSHHE OT
IIPSIMOM 10 MIJIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

IlepnieHANKYIIAP U HAKIIOHHBIE:
pPacCTOSHUE OT TOYKH 110
IUIOCKOCTH, PACCTOSHHE OT
MIPSIMOM 10 MIJIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

IlepnieHAUKYIISAP U HAKIIOHHBIE:
paccTosiHue OT TOYKHU 10
IUIOCKOCTH, PACCTOSHHE OT
MPSIMOM 10 MJIOCKOCTH

https://m.edsoo.ru/6P5BVV34R



https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R

35

VYTIIBl B IPOCTPAHCTBE: YTOJI
MEXKIy NPSIMOM U TUIOCKOCTBIO

https://m.edsoo.ru/PSEFIXUALI

36

JIByrpaHHBIN yroJl, TMHEHHBIN
yroJ ABYIPaHHOIO YIJIa

https://m.edsoo.ru/6R4A0EOMD

37

JByrpaHHbIil yroJi, TMHEHHBIHI
yroJl IBYTPaHHOIO yria

https://m.edsoo.ru/ML0ZZYZC7

38

[lepnieHAMKYIISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NEPIEHIUKYIIPHOCTH IBYX
IUIOCKOCTEN

https://m.edsoo.ru/YRQDSM9INH

39

40

[lepnieHAMKYISIPHOCTH
IJIOCKOCTEM: IPU3HAK
NEPIEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN
[lepnenAMKYISIPHOCTD
IJIOCKOCTEM: IPU3HAK
NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

https://m.edsoo.ru/TS80OAINH2

41

Teopema o Tpéx
MEPIEHIUKYIIApax

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx
MEePIeHIUKYIsIpax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEPIEHINKYIIApax

https://m.edso0.ru/OWG81WDV3

44

Konrponsnas pabota no temam

"IlepneH IUKYJIAPHOCTD MPSIMBIX U

mrockocteil" u "Yribl Mexay
IPSIMBIMU U TJIOCKOCTAMHU"

https://m.edsoo.ru/VOXABPOPB



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

Ilonsarue MHOTI'OI'paHHHUKA,
OCHOBHBIC 3JICMCHTHI
MHOTI'OrpaHHUKaA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHUKH,
pasBépTKa MHOT'OrpaHHUKaA

https://m.edsoo.ru/L5FTEZ8QX

46

[Ipusma: n-yroapHas npusma;
rpad 1 OCHOBAHUA IIPU3MBI;
npsamMasi 1 HakKJIOHHasA IIPpU3MbI;
601(01321;1 " 1IO0JIHasA MOBECPXHOCTh
MIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
IIPSAMOYT OJIBHBIN
napajuleJIeIIuIe ] U €ro CBOMCTBa

https://m.edsoo.ru/ITCOB1WIO

48

[Mupamuna: n-yroapHast
UpaMu/ia, TPaHU U OCHOBaHHE
MUpaMUJIbl; OOKOBas U MOJTHAS
MIOBEPXHOCTh TUPAMU/IBI;
NpaBUiIbHAS U yCeUEHHAS
nupamuia

https://m.edso0.ru/ATOFX00PA

49

HpaBI/I.]'II)HI)IG MHOI'OIrpaHHUKU:
IMOHATHUEC MTPABUIIBHOT'O
MHOTI'OrpaHHUKA,; TpaBUJIbHAA
NpU3Ma U MpaBUIIbHAS TUPAMU/IA;
NpaBUJIbHAS TPEYTOJIbHAS
UpaMU/Ia ¥ MPaBIIEHBIN
TeTparap; Kyo

https://m.edsoo.ru/LWNGFZTWE

50

Hpe,[[CTaBHCHI/Ie O IMPpaBUJIbHBIX
MHOTOTpaHHHUKaX: OKTadIp,
JOJIEKAdIP U UKOCAIP.

https://m.eds00.ru/06SH02IDD



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD

CummeTpus B IPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTENIBHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI

51 1 https://m.edsoo.ru/SWEUC9ENR
CUMMETpPHH B TUPAMHJIAX,
napasuieNienune1ax, mpaBUiIbHbBIX
MHOTOTpaHHUKAX
Boruucnenue 3jeMeHTOR
52 MHOT'OT'PaHHHUKOB: p&Opa, 1 https://m.edsoo.ru/EUP4MN760
JUATOHAJTH, YTJIbI
[Tnomaas GOKOBOM MOBEPXHOCTH
Y TOJTHOM OBEPXHOCTH MPSMOM
53 MPU3MBI, TUTOIIA/Ib OCHOBAaHUH, 1 https://m.eds00.ru/SQY9XSIL6
TeopemMa 0 OOKOBOI MOBEPXHOCTH
IIPSAMOY TIPU3MBI
[Tnomaas GOKOBOM MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIHLHON
54 MAPaMUbL, TEOPEMA O ILIOLIAJN 1 https://m.edsoo.ru/R22FHBG60O
OOKOBOI TOBEPXHOCTH
yCeUEHHOM MUpamMuIbI
55 Konrponbias pabora no Teme 1 https://m.eds00.ru/VHYNIQMQD
"MHororpaHHukm"
56 [Toustre 00 00bEME 1 https://m.eds00.ru/GM1LC394G
57 O0BEM TUpaMUIBI 1 https://m.edso0.ru/B307PSWTC
58 O0BEM UpaMuIbI 1 https://m.edso0.ru/PQZ9ED3YF
59 O0BEM UpamMuIbI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0bEM nUpamMuIbI 1 https://m.edso00.ru/O0HRFO2LCT
61 O0BEM TPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM IpU3MBI 1 https://m.edsoo.ru/B46EMRRGE



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE

63

O0BEM TTPU3MBI

https://m.edsoo.ru/FIMOW6KFT

64

KonTponbHas pabota no teme
"O0BEMBI MHOTOTPAaHHUKOB"

https://m.edso00.ru/23S50180N

65

[ToBTOpenue, o6o0ICHNE
cHCTeMaTU3alus 3HaHUH.
[TocTpoenue ceueHuii B
MHOTI'OI'paHHUKEC

https://m.edso0.ru/KXTOCIOJG

66

[ToBTOpenue, o6o0IEHNE
cHUCTeMaTHU3alus 3HaHU.
Borunciienue pacCcTOSHH: MEXIY
ABYMS TOYKaMH, OT TOUKH JO
MPSMOM, OT TOYKHU 10 TIIIOCKOCTH,
MEXKIy CKPEIIMBAOIIUMUCS
IPSIMBIMU

https://m.edsoo.ru/HKP613JUC

67

HtoroBas koHTpoJibHAs paboTa

https://m.edsoo.ru/KB3EKOA9U

68

[ToBTOpenue, o6o0IICHNE
CUCTEMaTH3aLUsl 3HAHUM.
Beruncnenue yrioB: MExXIy
CKPEIIMBAIOIIUMHUCS MTPSIMBIMH,
MEXKy MPSIMOM U TUIOCKOCTHIO,
JBYI'paHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMU

https://m.edsoo.ru/X7CJU5LO0

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 4acos

Bcero

KonTtposabHbie
padoTsI

IIpakTnyeckue
padoThbI

Jara
U3yUYeHH sl

DJIeKTPOHHbIE M (]poOBbIE
o0pa3oBaTe/ibHbIE pecypchl

Cdepa u map: eHTp, paamyc,
JTaMeTp; IJI0NIATh
MIOBEPXHOCTHU Cepsl

https://m.edsoo.ru/TW8Z59CHJ

B3anMHoe pacnonoxenue
cepbl U INIOCKOCTH;
KacaTesbHasl INIOCKOCTH K
cdepe; momaas chepol

https://m.edsoo.ru/YCMWC4M3I

N3o0paxkenue cepsl, mapa Ha
iockoctu. CedeHus mapa

https://m.edsoo.ru/QDCFS8UGXE

[umuHaprYecKas TOBEPXHOCTb,
00pazyromue HUINHIPHIECKOMN
MOBEPXHOCTH, OCh

IHHPHYECKON TTOBEPXHOCTH

https://m.edsoo0.ru/8516BBEO7

[unuHap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pasyromas u
0Cb; IUIOIAIhL OOKOBOH U
IIOJIHOM ITIOBEPXHOCTHU

https://m.edsoo.ru/M\WOJR979V9

N300pakeHne MWINHApa Ha
iockoctu. PazBéprka
mmHapa. CedeHus UIMHApa
(MII0CKOCTHIO, APAJLIIEIBHOM
WIN epIEeHIUKYISPHOI ocH
ATUHIPA)

https://m.edsoo.ru/OY MSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

KoHnueckas noBEpXHOCTS,
o0pazyromye KOHMIeCKOU
MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOW IMOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6GR

Konyc: ocHOBaHUE U BEpIIUHA,
00pasyromas ¥ 0Ch; IJIOIIA b
OOKOBOI M IOJIHOM
IIOBEPXHOCTU

https://m.edso0.ru/Q4EUBB6GT

Y ceu€HHBIN KOHYC:
o0pasyroliye 1 BbICOTa;
OCHOBaHHUs U OOKOBas
MOBEPXHOCTh

https://m.edso00.ru/80VNITU20

10

N300pakeHne KOHyca Ha
mrockoctu. PazBépTka koHyca.
Ceuenust KoHyca (IUIOCKOCTBIO,
NapajieIbHOH OCHOBAaHHIO, U
IJIOCKOCTBIO, IMTPOXOIAIIEH
4yepes3 BEpIINHY)

https://m.edsoo.ru/OPVICKUYU

11

KomMOuHamwmst Ten BpamieHus u
MHOTOTPaHHUKOB

https://m.edsoo.ru/4AVHGTY X8F

12

MHoOrorpaHHuK, ONMMCaHHbBINA
0KoJI0 cepsl; chepa,
BIIMCAHHAsl B MHOTOTPaHHUK HIIN
B TEJIO BpaICHUS

https://m.edsoo.ru/RMYY1STLP

13

TTousatue 00 00bEMe. OCHOBHEIE
CBOMCTBA 00BEMOB TEN

https://m.edso0.ru/ACENHGLOZ

14

OO0BEM IMIMH]IpA, KOHYCA

https://m.edsoo.ru/MW8TGN5Z799

15

O0BEM mapa u momaas chepbl

https://m.edsoo.ru/G7TAYCMITT



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT

16

ITonoOwnEble Tena B
npoctpancTBe. COOTHOIIEHUS
MEXY ILIOMAIIMU
MOBEPXHOCTEH, 00BEMaMHU
MOJOOHBIX TEIl

https://m.edsoo.ru/4N04FYUUX

17

KoHTtponbHas paboTa mo Temam
"Tena Bpamenus" u "O0beMbl

TCII

https://m.edsoo.ru/KCOMHJISWW

18

BekTop Ha MI0CKOCTH U B
MIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

Cro)XeHre U BEIUUTAaHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOXEHHE BCKTOpA HA YUCJIO

https://m.edsoo.ru/4AH7PLGBI1

21

PasnoxeHne BekTopa 1o Tpém
HCKOMIIJTAHApPHBIM BEKTOPaM.
[IpaBuno mapasmnenenunena

https://m.edsoo.ru/NZSOLFWN1

22

Pemenue 3aau, CBsI3aHHBIX C
MIPUMEHEHUEM IPaBUJl JEUCTBUI
C BEKTOpaMu

https://m.edsoo.ru/73F23EPU5S

23

KoopannaTHO-BEKTOpHBII
METOJI IPU PELIECHNUN
reOMEeTPUYECKHX 3a/1au

https://m.edsoo.ru/BBI1139Z7U

24

[IpsimoyrosibHast cucTemMa
KOOpJIMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimue 3anayu B
KOOpJIMHATax

https://m.edsoo.ru/X9TSDNSQ3

25

Yron mexay BEKTOpaMH.

https://m.edsoo.ru/RPAQMBCDO



https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO

CkanspHoe pousBeieHHe
BEKTOPOB

26

Beluncienue yrios Mexy
IPSIMBIMU U TUIOCKOCTAMU

https://m.edsoo.ru/EGRV3NF84

27

KonrponbHas pabora no Teme
"BeKTOpsl 1 KOOPIUHATHI B
npoctpaHncTee"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpenue, 060061IeHNE U
CUCTEeMaTH3aIlHs 3HAHUH.
OcHoBHbIE GUTYPHI, (DAKTHI,
TEOPEMBI Kypca IUTaHUMETPHH

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpenue, 06001IeHNE U
cUCTeMaTH3allMs 3HaHUH.
OcHoBHbIE GUTYpHI, aKTH,
TEOPEMBI Kypca TUTaHUMETPHH

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpenue, 06001IIeHNE 1
CUCTEeMaTH3allMs 3HAHUH.
3amaun TNIAHUMETPHH U METOIbI
UX peIeHHs

https://m.edsoo.ru/UF02M943T

31

[ToBTOpenue, 06001IEHNE U
cucTeMaTh3aIys 3HaHUuMH.
3ajauy MJIAHUMETPUU U METO/IbI
UX pEelIeHUS

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpeHue, 0600IIEHNE 1
CHCTEMAaTH3aLMs 3HAHUM.
OcHoBHBIE GUTYpHI, PaKTHI,
TEOPEMBI Kypca CTEpEOMETPUU

https://m.edsoo0.ru/ZY6BYLY7W

33

Hrorosasi koHTpOIbHAs paboTa

https://m.edsoo.ru/\VP8CXOC4C



https://m.edsoo.ru/EGRV3NF84
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34

[ToBTOpeHme, 0600IIEHNE 1
cucTeMaTH3aInsI 3HAaHUN

https://m.edso00.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34



https://m.edsoo.ru/70QSTDCAP

MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl OCBOCHHS OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 001ero 00pa3zoBanus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMU: TOUKA, IPsIMasi, INIOCKOCTh
25 IIpuMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX NPU PEIICHUN
' reOMETPUUYECKHX 3a7a4
23 OnepupoBaTh MNOHATHAMH: MAPALIEIBHOCTE M MEPHEHAUKYISIPHOCTH
' HPSMBIX U IJIOCKOCTEN
-4 KnaccuduuupoBath B3aMMHOE PAcHOJIOKEHUE MPSMBIX U IJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHU ABYI'PAHHOTO YIJIa,
7.5 pedpo ABYIpaHHOTO yIJia, TUHEHHBIN yros ABYIPaHHOrO yIia, rpajycHas
Mepa JIByrpaHHOIO yria
26 OnepupoBaTh MOHATUSAMU: MHOTOTPAaHHMK, BBIMYKIBIM M HEBBITYKIbIN
' MHOT'OTPaHHUK, 3JIEMEHTHI MHOIOTPaHHUKA, ITPABHJIbHBIM MHOTOI'PaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BM/bl MHOTOTPAHHUKOB (IUpaMuAa, MPU3MA,
' IPSMOYTOJIbHBIN Napaienenunes, Kyo)
KnaccuduuupoBaTtb ~ MHOTOIpaHHMKM, BBIOMpass  OCHOBaHUS  JUIs
28 kinaccuukanuy  (BBIIYKIBIE W HEBBIIYKJIbIE  MHOTOIPaHHMKH,
' IPaBUIbHbIE MHOTOTPAHHUKH, MpPSIMBbIE M  HAKJIOHHBIC IIPU3MBI,
napasuiesienune/bl)
29 OnepupoBatb MOHSTUSIMMU: CEeKyILast IJIOCKOCTb, CEUeHUe
' MHOTOT'PaHHUKOB
210 OOBACHATH NPUHLUIBI TIOCTPOEHUS  CEYEHUH  MHOIOIPAHHUKOB,
' UCIIOJIB3YSl METOJ CJIEJIOB
211 CrpouTe ce4eHHs MHOTOIPDAaHHUKOB METOJOM CJIEAOB, BBIIOJIHATH

(BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:




7.12

BUJ] CBEPXY, COOKY, CHU3Y

Perrate 3a1aun Ha HaXOXICHHE T€OMETPHUCCKUX BEIIMYMH II0 00pa3iamM
WIA aJIrOpUTMaM, HPUMEHSS H3BECTHBIC AHAJIMTHYECKHE METOIBI IPH
peH_ICHI/II/I CTaH)IapTHI)IX MATEMATHUYCCKUX 3a1a4 Ha BBIYHUCJICHHUC
paCCTO?[HI/II\/’I Me)KI[y ABYMsI TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKHU 10

IIJIOCKOCTH, MCKAY CKPCIIUBAIOIMIUMUCS ITPAMBIMHA

7.13

Pemrats 3a/1a4r Ha HaXOXJCHUC TCOMCTPUYCCKUX BCIWYHH IO 06pa3uaM
WK aJirTOpuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTHYCCKUC MCTOABLI IIPU
peuicHUN CTAHAAPTHBIX MATCMATHYCCKUX 3adad Ha BBIYUCIICHUC YTIJIOB
MCKAY CKPCHIMBAOIIHUMUCA IMPAMBIMH, MCKIAY HpﬂMOfI N IJIOCKOCTBIO,

MCKAY MIIOCKOCTAMU, IBYI'PAHHBIX YTJIOB

7.14

Bbruuciate 00BEMBI M IUIOMIANM TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, nmupamMua) ¢ MpUMEHEHHEM (HOPMYJl, BEIYUCIATh COOTHOIICHUS
MEXITY TUTOIIAISIMH MIOBEPXHOCTEH, o0BEMaMu TIOJJOOHBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh MOHSATUSIMM: CUMMETPHsI B MPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBATh M WHTEPIPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, NpPEACTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTB TCOMCTPUICCKHC (baKTBI U pCIICHUSA CTCPCOMCTPUUCCKUX
3a/la4, IpCAIojaralommx HECKOJIBKO IIIaroB pemcHUs, CCIU YCIIOBUA

MPUMEHEHHUS 3a/1aHbl B SBHOU (hopme

7.18

[IpumeHsATs npocTEHIINME NPOrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUICCKUX 3a/1av

7.19

[IpyBoAUTE MpHUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOIE U

JKHU3HH, paClioO3HaBaTh NPOABJICHUC 3aKOHOB I'COMCTPUHN B UCKYCCTBC

7.20

[IpuMeHsTh MOTyYEHHbIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh PeaslbHbIC
CUTyallud W TPHUMEHATHb M3yYEHHBIE IOHATHS B IIPOLECCE IOMCKA
pelieHus MaTeMaTHYeCKH chopMyTUpPOBaHHOM po0OJIeMBl,
MOJIETUPOBATh peajbHbIe CUTYallMH Ha SI3bIKE T€OMETPHUHU, HCCIEAOBAThH
MIOCTPOCHHBIE MOJIEJN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUU U
TeopeM, amrmapaTa aiaredopbl, pemaTh NPakTUIeCKUe 3a/1a4i, CBI3aHHbIE C

HAaXOXIACHUEM I'€COMETPUICCKUX BEJINIHNH




11 KIIACC

Koz IIpoBepsiemMble NpeMeTHBIE Pe3yJILTATHI OCBOEHHSI OCHOBHOIA
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJibTara
6 I'eomeTpus
OnepupoBath MOHATHAMU: IWIHHAPUIECKAS TIOBEPXHOCTh, 00pa3yromme
6.1 IIWIMHIPHYECKON TOBEPXHOCTH, HWIMHIAP, KOHHYECKAs IMMOBEPXHOCT,
' oOpasylomme  KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacno3naBatk Tena BpamieHus (LMIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUs TeJl BPALCHUS
6.4 KnaccudunupoBaTh B3aiMHOE pacIoyioxeHue chepbl  TNIOCKOCTH
OnepupoBaTh NOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00BbEMBI W IIIOIMIAAU TMOBEPXHOCTEH TENn BpallCHUS,
' TeOMETPUYECKUX TEJI C MPUMEHEHUEM (POpMyIT
OnepupoBaTh TOHATHUSAMH: MHOTOTPAHHHK, BIHMCAaHHBIA B cdepy u
6.7 OTMMCaHHBIN 0KOJIO0 cepsl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WU TEJIO
BpallleHus
6.8 BbluncnsTe COOTHOIIGHHS MEXIy IUIOHIaAsMH TOBEPXHOCTEH U
' 00BpEMaMHU ITOTOOHBIX TEN
6.9 N300paxaTh n3ydaemble QUTYPHI OT PYKH M C IPUMEHEHHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BeIMOMHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYpP: BUJI CBEpXY, COOKY, CHH3Y; CTPOUTh CEUYCHHS Tl
BpAIICHUS
W3Bnekatb, MHTEPHpPETUPOBATH M MPeoOpa3oBbIBaTh WHGOPMALHIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPHUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCyHKaX
[IpumensTs reomeTpuyeckrue (GakThl A PEUICHHUS] CTEPEOMETPUUECKUX
6.12 3a/1a4, TPENOoJaralolliX HECKOJbKO IaroB pPELIEHUs, €CIHU YCIOBUA
NPUMEHEHHUS 3a/laHbl B ABHOU dopMme
6.13 OrnepupoBarth MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BEIIONHATE AEMCTBUS CI0XKEHUS BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKC€HHS BCKTOpPAa Ha 4YHUCIIO, OGBHCH}ITB, KaKdMH CBOMCTBAaMH OHH

o0J1a1aroT

6.15

[IpuMeHsTH paBUIIO Napajuleenuneia Mpy CI0KEHUH BEKTOPOB

6.16

OHCpI/IpOBaTL MNOHATHUAMHA: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOp, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATHI BEKTOPA,
yroia MCXKJAy  BCKTOpaMu, CKaJLIPHOC  MMPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAaHAPHBIC BEKTOPLI

6.17

Haxoaute CYMMY BCKTOPOB H NPOU3BCACHHUC BCKTOpA HA YHUCIIO, YI'OJI
MCKAY BCKTOpaMH, CKAJIPHOC IMPOU3BCACHUEC, PACKIAAbIBATL BEKTOP IIO

ABYM HCKOJUIMHCAPHBIM BEKTOPaAM

6.18

3aaBaTh INIOCKOCTh YpaBHEHHUEM B JIEKapTOBOI cucTeMe KOOpAUHAT

6.19

Pemrate HpOCTCﬁHIHC TCOMETPUUYCCKHUC 3aJauhd Ha IMPUMCHCHUC

BCKTOPHO-KOOPAHWHATHOI'O MCTOAa

6.20

Pemarn 3aJadu Ha AO0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH U
HaXOXIACHUC I'COMCTPHUYCCKUX BCIMYUH IIO 06pa3uaM WU aJIrOpUTMam,
IIPHUMCHSA HN3BCCTHBIC MCETOABI npu pemicHUN CTaHJapTHBIX

MaT€MaTU4YCCKHUX 3aJ1a4

6.21

IIpumeHATs mnpocTedlIMe NPOrpaAMMHBIE CPEACTBA W AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPCOMCTPHUICCKUX 3a1a4

6.22

IIpuBoauTE pUMEPH MATEMAaTUYECKUX 3aKOHOMEPHOCTEUW B MPUPOLE U

JKN3HH, PACIIO3HABATH ITPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[lpuMeHsTh TMONydYeHHBIE 3HAHMA HA TPAKTUKE: aHAIU3UPOBATH
peabHble CHUTYalliM ¥ TPHUMEHSATh W3YYECHHBIC TOHSATHS B IIpOIEcCe
MOUCKA peIIeHUs] MaTeMaTU4eckd CHOpMYyITUPOBAHHON MPOOIEMBI,
MOJICIMPOBATh pPeajbHbIE CUTYallUH Ha A3BbIKE T'€OMETPUH, UCCIIET0BAThH
MOCTPOEHHbIE MOJIEIHN C HCIIOJIb30BAHUEM I'€OMETPHUUECKUX IMOHATUN U
TeopeM, arnmapaTa aireOpbl, pelaTh MPakTHYeCcKue 3a/1a4k, CBI3aHHbIE C

HaXO0KACHUEM I'€OMCTPHUICCKUX BEJININH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcCHOBHBIC TOHATHS CTEpeOMETpUHU. Touka, MpsiMasi, MIIOCKOCTh, MPOCTPAHCTBO.
[lonatue 00  aKCMOMATHUYECKOM  TIOCTPOEHUH  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIICJICTBUS U3 HUX

7.2

B3aumHOoe  pacrnonokeHHWe TpAMBIX B NPOCTPAHCTBE:  IEpecEKaroluecs,
napajuleJibHble M CKpeluBarouiyecss mnpsMsble. [lapannenbHOCTs MNpSAMBIX U
IUIOCKOCTEl B NPOCTPAHCTBE: MapajUlelIbHblE NpPsSMbIE B  IPOCTPAHCTBE,
[apaJUIeNIBHOCTh TPEX MPSMBIX, MAPAIEIBHOCTh NMPSAMOM M IIOCKOCTU. YTJBI C
COHAIIPaBIICHHBIMU CTOPOHAMHM, YIOJI MEXKIY MpsMBIMA B IIPOCTPAaHCTBE.
[TapanmienbHOCTh MIOCKOCTEN: NapauIeIbHbIE MJIOCKOCTH, CBOWCTBA MapaJlIeIbHbBIX
wiockocteil. Ilpocreiine mpocTpaHCTBEHHBbIE (UIYpbl Ha IUIOCKOCTH: TETPAdp,

KyO, mapasuielsienurmnes, IoCTPOCHUE CeYCHUN

7.3

[lepneHaAuKyISIPHOCTE NPAMOM M IUIOCKOCTH: TEPIEHIUKYJSPHBIE NPSIMbIE B
MIPOCTPAHCTBE, MPSIMbIE NTAPAILIEIbHBIE U IEPIEHIUKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIIPHOCTH IIPSIMOM U INTIOCKOCTH, TEOPEMA O MPSIMON NEPIEHAUKYISIPHON
IUIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: Yroid MEXKIAY IPSAMOM M IUIOCKOCTBIO,
JBYTPAaHHBIA yroJl, JIMHEHHBIM Yyroja JAByrpaHHoro yrina. IlepneHpukymsap u
HAKJIOHHBIC: PACCTOSAHME OT TOYKU A0 IUIOCKOCTH, PACCTOSHUE OT MpPSMOU 0
IUIOCKOCTH, MPOEKUUs (UTypbl HA IUIOCKOCTh. [leprneHauKynsapHOCTh MIOCKOCTEH:
NPU3HAK  MEPIEHIUKYIIPHOCTH  ABYX  IUIOCKocTel.  Teopema o0  Tpéx

NEpNECHAUKYJIApax

7.4

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOIPAaHHHKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHHMKH, pa3BEPTKA MHOrorpaHHuka. llpusma: Nn-yrosipHas
npu3Ma, TpaHU M OCHOBAHUS IPU3MBI, NpsAMas U HAKJIOHHAs NpPU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH NMpu3MbI. [lapannenenunesn, npsiMOYroJibHbIN Mapaieaenure
u ero coiicta. [lupamuna: N-yroiapHas nupamuja, rpaHd U OCHOBAaHHWE MUPAMUJIBI,
OOKOBasi M IOJTHASI MOBEPXHOCTh NMUPAMHUIBI, IPABWIbHAS M yCEUEHHAs MUPAMU/IA.

OneMeHTHI npusMbl MW IMUpPAMU/BL. HpaBI/IJIBHbIC MHOI'OTpaHHUKH: TIOHATHC




MPaBUJILHOTO MHOTOTpPaHHMKA, MpaBWIbHAs TpU3Ma M TpaBWIbHAS MHpPaAMUAA,
MpaBWIbHAS TPEYroJjibHAs MUpaMUAa U MPaBUWIbHBIN TeTpasap, kyO. [Ipencrasienue
O IPaBWJIBHBIX MHOTOIPAHHUKAX: OKTad’Jp, AoAeKa’ap U ukocadapyrue CeueHus

IMPU3MBI 1 ITHPAMHUIBI

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOU,
MJIOCKOCTH. DJIEMEHTHI CHMMETPUHU B MUPAMHJIAX, MapaJUICIICIIUIIC1aX, TPABIIBHBIX

MHOTr'OrpaHHUuKax

7.6

Beruuciienue 31€MEHTOB MHOTOTPaHHMKOB: péOpa, auaroHanu, yrisl. Ilmomans
OOKOBOM MOBEPXHOCTH M TOJHOM TIOBEPXHOCTH MPSAMOW MPHU3MBI, IUIOLIAlb
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsIMOM mpu3Mbl. [Tnomans 60koBoOH
MIOBEPXHOCTU U IIOBEPXHOCTU IIPABUIBHOM MNHMPAaMHUIBI, TEOpeMa O IUIOLIAAH

yceuénnoit nupamuabl. [Tousitue 06 06bEMe. OOBEM NMUpaMUIbI, TPU3MBI

7.7

[TomoGHbIe Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXKTY TUIOIIASIMU TOBEPXHOCTEH,

00BEMaMU ITOTO0HBIX TENT

11 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

6

I'eometpus

6.1

[unmuaapuyeckas MOBEPXHOCTh, 00pa3yolue IUIHHIPUIECKONH TTOBEPXHOCTH, OCh
LHWIMHIPUYECKON TOBEpXHOCTH. [lunmHap: ocHOBaHUS U OOKOBas MOBEPXHOCTH,

oOpa3yroias U 0Ch, TUIOMIAIb OOKOBOH U MOJHOM MTOBEPXHOCTH

6.2

Konunueckas HOBepXHOCTh, 00pa3yrolre KOHNIECKOW MOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKoW moBepxHOCTH. KoHyc: OCHOBaHHME W BepIIMHA, 0o0pa3ymoolas U OcCh,
Iomaab OOKOBOM M TIOTHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC: 0Opasyrolue u

BbBICOTA, OCHOBAHHA U OokoBas IMOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paguyc, JuaMeTp, oAb MOBEPXHOCTH cdephl. B3aumuoe

PaCIOJIOKCHHUC C(bepbl n IIJIOCKOCTH, KacaTCJibHas IIIOCKOCTH K cq)epe, Ijiomanab

cepsr

6.4

N3006paxenue Ten BpalleHs Ha MIOCKOCTH. Pa3BépTka MUIMHApPa U KOHYca

6.5

KomOunanuu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOI'paHHHK, OINMCAHHBIH

okoJio cepsl, chepa, BMcaHHas B MHOTOTPAHHHUK, W TEJIO BPAIICHUS

6.6

[Tonsitue 06 06bEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
IIPSIMOYTOJIBHOTO Napajuiesienumneaa M ciueactsuss u3 He€. OObEM LMIMHIpA,

koHyca. O0BEM mapa u TiIomaas chepbl




HOI[O6HBI€ TCJ1a B MMPOCTPAHCTBE. CooTHomeHHs MCKAY IomagsiaMunu

o MOBEpXHOCTEN, 00BEMaMH MMOAOOHBIX TET
6.8 Ceuenuss munuHApa (MapayjielbHO W TEPIEHIUKYISIPHO OCH), CEUEHHUs KOHYca
' (mapanneabHOE OCHOBAHUIO U MPOXO/sIINee Yepe3 BEPIINHY), CEUeHHUs 11apa
BekTop Ha miockoctd M B mpocTpaHcTBe. CIIOXKEHUE U BBIYMTAHUE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4ucio. PasnokeHue BeKkTopa 10 TpEM HEKOMILIaHAPHBIM
' BekTopaM. [IpaBuno mapamenenunena. PemeHuwe 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII JCHCTBUM C BEKTOPaMU
[IpssMoyrosnbHass cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopaunaTel BekTOpA.
6.10 [Ipocreiiive 3agaur B KOOpAWMHATaX. YToya Mexay Bekropamu. CkansipHoe

IMPOM3BCACHUC BCKTOPOB. Brruucnenue YIJIOB MEXKAY HNPAMBIMU W INIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPH PELICHUH FEOMETPUUYECKHUX 3a1a4




MPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJibTATaM OCBOEHMSI
OCHOBHOW 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Bnagenne meTomamu A0Ka3aTeNbCTB, ajlrOpUTMaMU peHICHHS 3a7ad;
yMmeHue (OpMyIHpOBaTh U OINEPUPOBATH MOHATHAMU: OIpeleeHHeE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, TMPHU3HAK, J10Ka3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKU; MPUMEHSTH UX; YMEHUE (GOPMYINPOBATH
oOpaTHOE U MPOTHBOIIOJIOKHOE YTBEPXKACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJ] MAaTeMaTUYeCKOW WHAYKIINU;
MIPOBOANTh  JIOKA3aTEJIbHBbIE PACCYXACHHUS TMpU pPELIEHUH 3aj]ad,
OLICHMBATh  JIOTMYECKYI0  IpPaBWJIBHOCTh  PACCYXKICHHH; yMeHue
ONEpUPOBATh MOHATHAMH: MHOXXECTBO, MOJMHOXKECTBO, OMNEpALlUU HaJ
MHO>KECTBAMHU; YMEHHE MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis OIIMCaHUsl peajbHbIX MPOLIECCOB U SBJICHUIN U PU PEIICHUU
3ala4y, B TOM 4YHCIE U3 JAPYruX Y4eOHBIX TMPEeJIMETOB; yMEHHeE
OTIepUpPOBaTH MOHIATUAMH: Tpad, CBA3HBIN rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTh W OIHUCHIBaTh Tpadbl pa3InYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BATh Fpa(bbl IIpH PCUICHUHU 3a1a4

YMeHue onepupoBaTh MOHATHSAMH: HaTypaldbHOE YHCIIO, IIeJI0€ YHCIIO,
CTENeHb C IeJIbIM [0Ka3aTejaeM, KOPeHb HaTypaJlbHOM CTENeHH, CTENEHb
C palnMoHAIBHBIM  TOKa3aTelieM, CTeNeHb C  JICEUCTBUTEIIHHBIM
MokKasarejaeM, JorapupM UHCIa, CHHYC, KOCHHYC M  TaHIEHC
MIPOM3BOJBHOTO YHCJIA, OCTaTOK [0 MOAYNIO, pPalOHAIbHOE YUCIIO,
UppAIlMOHAIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHBIX,  IEJIbIX,
palMOHANBHBIX, JEUCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKUA JIETUMOCTH, HAaUMEHBIIMA OOIIM JETUTEeNb ¥ HAauMEHbIIee
obmiee kpaTHoe, anropuT™M EBKiMIa mpu pemieHnu 3aaad; 3HAKOMCTBO C
pa3IUYHBIMU  TMO3UIMOHHBIMA  CHUCTEMaMM  CUYHUCJICHHUS; YMEHHE
BBHITIOJHATH BBIYMCICHUE 3HAYEHUN W MpeoOpa3oBaHHs BHIPAXKEHHUH CO
CTeNeHsIMH M JorapupmMamMu, mpeodpa3oBaHusl IPOOHO-pPAIIMOHATBHBIX

BBIp&)KCHHfI; YMCHHUE OICPUPOBATHh IMOHATHAMU: ITOCJICHOBATCIIBHOCTD,




apupMeTHuecKas nporpeccus, reoMeTpuIecKast nporpeccus,
OecKOHeYHO yObIBaloIlas TIeoMEeTpuYecKas IpOrpeccus; yMEHue
3aaBaTh [10CJIEA0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
bopMyn; yMEHHE ONEpUpOBaTh IOHATHUAMU: KOMIUIEKCHOE YHCIIO,
COIPSIKEHHBIE KOMIUIEKCHBIE YMCIIA, MOYJIb U apIYMEHT KOMILJIEKCHOTO
yucna, ¢GopMa 3amucu  KOMIUIEKCHBIX uucen (FreoMeTphuecKas,
TPUTOHOMETpUUYECKass U  aireOpauyeckasl); yMeTb  IPOU3BOAUTH
apu(MeTHYECKUEe JEHCTBUS C KOMIUICKCHBIMH YHCIAMH;, IPHBOJHUTH
IIPUMEpPbl  WCIIOJIb30BAHHUSA  KOMIUIEKCHBIX  YHMCEN;  ONEpHUpOBATH
MOHATHSMM: MaTpuma 2x2 u  3X3, omnpeaenuTenb MaTpHIIb,

FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHue onepupoBaTh MOHATUAMH: pPallMOHAIbHBIE, UPpPALMOHAJIbHBIC,
MoKa3aTeNbHbIe, CTENEeHHbIE, JOrapupMUUYECKHe, TPUTOHOMETPUUYECKHUE
YpPaBHEHUS U HEPABEHCTBA, WX CHUCTEMBI; YMEHUE OIEPUPOBATH
HNOHATUSIMH: TOXJECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPABCHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPaBHEHUH, HEPABEHCTB W CHUCTEM; YMEHHME pellaTb YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IIOMOIUBIO PA3IMYHBIX IMPUEMOB; DPEIIATH
YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C IIapaMETpPOM; INPUMEHSITh
YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JUIS PELICHUS MAaTEeMAaTHYECKHUX

3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00JaCTe HayKu U peasIbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMU: (DYHKIUS, UYETHOCTH (YHKIHH,
NEPUOIMYHOCTD (DYHKIIMHM, OTPaHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
GYHKIMH, SKCTpeMyM (QYHKIMHM, HAUOOJbIlIee U HAaUMEHbIlIee 3HAUCHUS
(GYHKIIMHM Ha TPOMEXKYTKE, HETPEpbIBHAS (PYHKIINS, ACUMITOTHI rpaduka
GyHKIMY, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKLIMHU, TEOMETPUUYECKUN U
(bu3nyeckuil CMBICT MPOU3BOJHON, MepBOOOpa3Hasi, OINpeaeaEHHbIN
MHTETpal;, yMEHHE HAaXOJIWUTh aCUMNOTOTHI rpaduka (QyHKIUM; yMEHHE
BBIUUCIIATh NPOU3BOAHBIE CYMMBbI, IPOU3BEACHMS, YACTHOIO U
KOMITO3UIMN (YHKIUI, HAXOAUTh YpaBHEHHME KacaTelbHOM K rpaduxy
(GyHKIMU; yMEHHE HAXOJUTh IMPOW3BOAHBIC 3JIEMEHTApHBIX (YHKIWH;
YMEHHUE WCIIONb30BaTh MPOU3BOIHYIO JJIsl HWCCIENOBaHMA (DYHKITHIH,
HaXOJWUTh HauOOJNbIIME M HAUMEHBIIWE 3HAUYEHUS (QYHKLUUH; CTPOUTH
rpauKd MHOTOWICHOB C HCIOJb30BAHMEM ammapaTa MaTeMaTHYECKOTO
aHaJIM3a; INPUMEHATh IPOU3BOJHYIO MU HAXOXKIEHUS HaWIydllero

PCUHICHHA B IIPUKIAJHBIX, B TOM YHCJIC COLOUAIIBHO-3KOHOMHYCCKUX U




(1)H3I/IqCCKI/IX 3agadax; HaXOAUTh IIOmaInu U 00BEMBI (I)I/Il"y C MOMOIIIBIO
HUHTCErpajia; nmpuBOAUTH MNPUMEPbBI MAaTEMATUYCCKOIO MOACIIMPOBAHUA C

noMouIbio AU depeHnaIbHbIX YpaBHEHUH

YMenue onepupoBaTh MOHATUAMU: rpaduk (GYHKIUH, oOpaTHas
GbyHKIMS, KOMITO3UIMS (YHKUIWH, JTWHEWHas (QyHKIHSA, KBaIpaTU4HAS
GbyHKIMS, panmoHaIbHAs byHKIHS, CTEIIEHHAas GbyHKIMS,
TPUTOHOMETPHYECKUE  (QYHKIHH, OOpaTHble TPUTOHOMETPHUYECKHUE
¢byHKUIMHU, TOKa3aTeldbHAas | Jiorapudmuyeckas (GYHKIUH; YMEHHE
CTPOUTH TpPapUKH HM3YYEHHBIX (YHKUIWH, BBIIOIHATH MPeoOpa3zoBaHUS
rpa¢uKoB (YHKLUH, HCTIONB30BaTh IPaPUKH I U3YYEHHS POLIECCOB U
3aBHCUMOCTEH, NpU pEIIeHUH 3a7ad U3 APYTrUX y4eOHBIX MPEIMETOB U
3aa4 U3 peasibHOW JKU3HU; BBIPaXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU; UCIOJIb30BaTh CBOMCTBA W Tpaduku QYHKOMH i
peleHusl ypaBHEHHH, HEPaBeHCTB U 3a/1ad ¢ MapamMeTpamu; n300pakaTh
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOECTBAa PEUICHU ypaBHEHHIA,

HEPaBCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBbIE 3a/layll Pa3HbIX TUIOB (B TOM YHUCIE Ha
MIPOIICHTHI, JOJH W YaCTH, Ha JBUKEHHE, paboTy, CTOMMOCTb TOBAPOB H
yCIIYyT, HAJIOTH, 33/1a4 U3 00JaCTH yIpaBJICHUs JTUYHBIMH U CEMEHHBIMU
(¢uHaHCAaMM); COCTaBJIATH BBIPAKCHUS, YpPaBHEHHs, HEPABEHCTBA U HUX
CUCTEMBI 110 YCJIOBHMIO 3aJa4M, MCCIECNOBATh IIOJY4EHHOE pELICHUE U
OLIEHUBATh IPABIONOAOOHOCTh pE3yJIbTaTOB, YMEHHE MOJEIMPOBATH
peanpHble CUTyallUH HA $A3bIKE MAaTEMAaTUKH; COCTABJIATH BBIPAXKCHMUS,
YPaBHEHUSA, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBHUIO 3aJayy,
HCCIIE0BAaTh IIOCTPOEHHBIE MOZEIM C HCIOJB30BAaHUEM armmapara

anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pPe3ynbTaT

YMeHnue onepupoBaTh MOHATHAMU: cpefHee apupMeTHIecKoe, MeIhaHa,
HaumOoJblllee W HAauUMEHbIIEe 3HAYCHHWs, pa3Max, JHUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE 4YHCJIOBOTO Ha0Opa, YMEHHE U3BJICKATh,
MHTEPIPETHPOBATh WHPOPMAIIMIO, TMPEACTABICHHYIO B Ta0ImuIax, Ha
auarpammax, rpadukax, OTpaskarollyt0 CBOWCTBA PEATbHBIX MPOIIECCOB H
SIBJIICHUH; TIPEACTABIATh, MH()OPMAIIHIO C TTIOMOIIBIO TAOJUIl B IHATPAMM;
HCCIeA0BaTh CTATUCTUYECKUE JAHHBIE, B TOM YHUCJIE C MPUMEHEHHUEM
rpaguueckux METOIOB M  DJIEKTPOHHBIX CPEICTB; TrpauuecKu
UCCIEeI0OBaTh COBMECTHbIE HAOMIOACHHS C TOMOINBIO JHUarpaMm

pacceuBaHus U TUHEHHON perpeccuu




YMeHHe omnepupoBaTh IOHATHUSAMHU: CIyYaWHBIH OIBIT WU CIIy4aiiHOE
coObITHE, BEPOSATHOCTb CIIyYaHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TIpapUyecKux METOJO0B; MPUMEHATH
(GOpMyIbl CIIOXKEHHUS M YMHOXKEHHUS BEpOSITHOCTEH, (opMysy IMOIHON
BEpOSITHOCTH, hopmyny bepHyinu, koMOUHATOpHBIC (GAKTHI U POPMYIIBL;
OLICHUBATh BEPOSITHOCTH peajbHBIX COOBITHI; yMEHHE OIEepUpOBaTh
MOHATUSIMM:  Cly4ailHasi BEJMYMHA, PpaclpeiesieHUe BEPOSITHOCTEM,
MaTeMaTHYECKOe OKUJAHUE, JUCIEpPCHs U CTAaHAApTHOE OTKJIOHEHHE
CIIyyallHOH BeNMYHMHBI, (QYHKIUU pPACIPENENeHUss W  IUIOTHOCTH
PaBHOMEPHOI'0, IIOKAa3aTEJIbHOTO U HOPMAJIbHOTO pAaCIpeNeIeHU;
YMEHHME MHCIIONb30BaTh CBOWCTBA M3YUYEHHBIX pacCHpelesIeHud Ui
pelieHust 3aja4y; 3HAKOMCTBO C MOHSATUSAMM: 3aKOH OOJBIIMX YHCET,
METO/bl BBHIOOPOYHBIX HCCIIEJIOBAHUI; yMEHUE NPUBOAMTH NPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJIBIIUX YHMCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONEpUPOBATh MOHATUSIMU: COUETAHUE, IEPECTAHOBKA,
YUCJIO COYETAHMWH, YHCIIO IEepPeCcTaHOBOK; OmHOM HproTOHa; ymeHue
MIPUMEHSTh KOMOMHATOPHBIE (DAKTHl U PACCYKACHHUS ISl PeLICHUS 3a7aY;
OLICHHUBATH BEPOSTHOCTH peanbHbIX COOBITHIA; COCTaBIIATh

BEPOSTHOCTHYIO MOJIEIb M HUHTEPIPETUPOBATH NOJYYCHHBIN PE3YIIBTAT

YMeHHne onepupoBaTh IOHATHUSAMH: TOYKa, IpsMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJa, IUIOCKUHA  yroll,
JNBYTPAHHBI yroj, TPEXTPAaHHBIA Yroj, CKpPELIUBAIOLIUECS IPSIMBIE,
[1apajuIeIIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAYy INPSAMBIMHU, YroJl MEXAY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU 1O IJIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHU; YMEHHE MCIOIb30BaTh IIPU
peleHNH 3aJa4 M3ydeHHble (DAKThl U TEOpEeMbl IJIAHUMETPUHU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOMUTH
MaTE€MaTUYECKHE MOJEIU C IIOMOINBIO TIE€OMETPUYECKMX IIOHATUH H

BCJIMYMH, PCIIATh CBA3aHHBIC C HUMU IMPAKTUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMH: IUIOMAIAL (QHUTYpHI, 00BEM (UTYpPHI,
MHOTOTPaHHUK, MMPAaBHIBHBIII MHOTOTPAHHUK, CEUYCHHE MHOTOI'PaHHHKA,
Ky0, mapajuienenuresn, Npu3Ma, NUpamuna, (urypa u IOBEPXHOCTH
BpallleHHs, MUIUHIpP, KOHYyc, map, chepa, miomans chepsl, MmIomab
MOBEPXHOCTU TMHPaMHJIbl, HPU3MBI, KOHYCa, LWINHApA, 00BEM KyOa,

IpAMOYT'OJIBHOI'O IIapaJuICiiCliuieia, MmupaMuabl, HNPU3Mbl, LHUIXHIApPA,




KOHYycCa, 11apa, pa3BEPTKAa MOBEPXHOCTH, CEUECHUS KOHYCa W LMIMHJIpA,
napajuleJibHbIe OCH HJIM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTS,
Kacaromasics cdepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEYCHHUE
MHOTOTPaHHHKA, N300pa)aTh MHOTOTPAHHUKHU, (UT'YPHI M ITOBEPXHOCTH
BPAIICHUS, UX CCUYCHHS, B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE TIPUMEHSTH CBOWCTBA T€OMETPHUECKUX (DUTYpP, CAMOCTOSATEIEHO
(bopMyIHPOBAThH ONPEEICHUSI N3y9aeMbIX (UTYp, BBABHTATh THIIOTE3BI
O CBOMCTBax M NPU3HAKAX T'€OMETPHUECKUX (PHUTyp, OOOCHOBHIBATH HIIU
OlpoBepraTh MX; YMEHHE MPOBOJIUTH Kiaccuukanuio ¢uryp mo
pa3IMYHBIM TPU3HAKaM, BBIIIOJIHATH HEOOXOIUMBIE IOIMOJHUTEIbHbIE

MOCTPOEHUS
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YMeHue omnepupoBaTh TOHATHUSMHU: JBIDKEHHE B TPOCTPAHCTBE,
napajieNibHbIi MePeHoCc, CUMMETPHsI Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUe TOJ00MSA, TOJ00HBIE (GUTYPBI, YMEHHE
pacno3HaBaTh paBHbIE U MOJOOHBIE (UTYpPBI, B TOM YHUCJE B NPHUPOJE,
HCKYCCTBE, apXHUTEKType; HCIIOJIb30BaTh TI'€OMETPUYECKHUE OTHOIICHUS
MIPU pEIICHUH 33Ja4; HaXOJUTh TEOMETPUYCCKUE BEIIMYUHBI (JITMHA,
yroj, IUIOIAAb, OOBEM) TpPU pEIICHUH 3a4ad M3 JPYyruxX Y4eOHBIX
MPEIMETOB U M3 PEaTbHON )KU3HU; YMEHUE BBIUYUCIISITH T€OMETPHUICCKHE
BEJIMYUHBI (JUIMHA, YTOJ, IUIONIa/b, OOBEM, IJIOMIAJb MOBEPXHOCTH),
UCTIONIb3YSl M3y4eHHBbIE (OPMYJIBI M METOMIBI, B TOM YHUCIE: IUIOIIAIb
MOBEPXHOCTU MUPAMUJIBI, IPU3MBI, KOHYCa, [TWIWHAPA, TUIOmanb chepsr;
00béM Kyba, MPSMOYTOJILHOTO MapasieNenunena, MUpaMubl, MPU3MBL,
IWIMHAPA, KOHYyca, Iapa; yMEHHWE HaxXOAUTh OTHOIIEHHE OO0BEMOB

MOJTOOHBIX (hHUTYP
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YMeHue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHAsl CUCTEMA KOOPAUHAT,
BEKTOP, KOOPJIWHATHI TOYKH, KOOPIHWHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BE/ICHUE BEKTOpa Ha 4YHCIIO, pa3iokKeHHe BeKTopa Mo Oa3ucy,
CKaJIsIpHOE NPOU3BEJICHUE, BEKTOPHOE IMPOU3BEACHHUE, YIoJl MEXIY
BEKTOpPaMH; YMEHHUE HCII0JIb30BaTh BEKTOPHBIM U KOOPJIMHATHBIA METOJ
JUISL pELIEHUs] TEOMETPUYECKHMX 3aJad M 3aJad JpYrux YydeOHbIX

IPEAMETOB
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VYmenue BBI6I/IpaTB HOI[XOﬂSIH_II/Iﬁ MCTOA JII PpCHICHUA 3aldayu,
INOHUMAHHUEC 3HAYNUMOCTU MATCMATUKU B MH3YUCHUH [MPUPOIHBIX U
O6H_ICCTBCHHI>IX npoueccoB M HBHGHHﬁ; YMCHHUE  pacCllO3HABATb

MPOABJIICHUC 3aKOHOB MATCMATUKHW B HCKYCCTBC, YMCHUC IIPUBOIAUTH




INpUMEPBI  MATCMATHUYCCKUX

MaTeMaTUYeCKOH HAayYKH

OTKPBITUHA  POCCHMCKOM M  MHUPOBOU




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE
IIpoBepsieMblii 31€eMEeHT COAEPKAHUS
Kon
1 Yucna v BIYUCICHUS
11 Hatypanbhble u nensle uncina. [Ipu3Haku qeMMOCTH LENbIX Yuces
1 Pammonaneubie  umcima. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOH, MPOICHTHI,
' OEeCKOHEYHBIC IEPUOTUIECKUE IPOOH
13 ApudmeTrnueckuii KOpeHb HATypalbHOUM cTeneHu. J[elcTBUs ¢ apupMeTHIecKuMu
' KOPHSIMU HAaTypaJIbHOM CTEIIEHU
14 Crenens ¢ uenbiM nokazaresnem. CTeneHb ¢ palluoHaIbHBIM Moka3areneM. CBOMCTBa
' CTETICHU
15 CuHyCc, KOCMHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHTeHC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuyHble U HaTypajJbHbIE JOraprudMbl
HevictButenbHble  4uciaa. ApU(pMETHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
1.7 guciiamu. [IpubnkEHAbIC BBIYUCIICHUS, PABUIa OKPYTJICHUS, PUKHAIKA U OI[CHKA
pe3yibpTaTa BBIYUCICHUN
1.8 [Ipeobpa3zoBanme BhIpaKEHUI
1.9 KommekcHbie yncna
2 YpaBHeHHs 1 HEpaBEHCTBA
2.1 Lensie u ApoOHO-paIMOHATBHBIC YPABHEHUS
2.2 HppanuoHanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [Noka3zaTenbHbIe U JTOTapUPMHUUECKUE YPAaBHEHHS
2.5 Llenble u 1poOHO-palOHAIbHBIE HEPAaBEHCTBA
2.6 HppanroHaabHbIe HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOorapuhMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMSI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHU
211 Martpuiia CUCTEMBI TMHEWHBIX ypaBHEeHUH. OnpeaenuTenb MaTpHUIlbl
3 OyHKIMU U TpaduKu




OyHkius, cnocoObl 3amanus (yHkuuu. I'paduk ¢ynkumu. BizanmHO oOpaTHBIE

3 dbyakuuu. YétHple n HeuéTHBIC QyHKIMH. [lepuogndeckue GyHKIMH
O6nacTe ompeneneHuss W MHOXKECTBO 3HaueHuWd GyHKiuud. Hymm dyHkmmm.
39 [MpomMexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIWH.
' MakcumMymMbl 1 MHHUMYMBI (QyHKnud. HamOoinbliee u HauMeHbIEe 3HAYCHUE
(GYHKIMM Ha TPOMEKYTKE
33 Crenennast (yHKIIMS C HaATypalbHBIM M IETBIM IOKazatenem. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 [Toka3atenbHas u norapudmuyueckas GyHKIUN, UX CBOWCTBA U rpaduku
35 Toukum paspeiBa. AcuMmnToThl TpadukoB dyHknuid. CpoiicTBa  (QYHKIHM,
' HENPEPHIBHBIX HA OTPE3KE
3.7 TlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS IOCIEN0BATEILHOCTEN
3.8 Apupmerrueckast ¥ reoMeTpudeckas nmporpeccun. @opmyra CI0XXHBIX MPOLEHTOB
4 Havana maTemaTHueckoro aHaimsa
4.1 [IpousBonnas Gpynkuuu. [Ipon3BoiHbIE IeMEHTAPHBIX (YHKIUN
[lpumeHeHre NPOU3BOAHON K HCCIENOBAaHUIO (YHKIMIA HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxokneHre HanOOoNbIIero U HaUMEHBIIIETO 3HAYCHUS (YHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. Muaterpan
) MHoOXecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu Haj MHOkecTBamu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposatHOCTb U cTaTHCTHKA
6.1 OnucarenbHasi CTAaTUCTUKA
6.2 BepostHOCTE
6.3 KombunaTtopuka
7 I'eomerpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [TpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTOrpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BPAILLIEHUS
7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaremaTuka: anrebpa v Hauajaa MaTeMaTUYECKOr0 aHAIN3a, TE€OMETPUSL.
I'eomerpus. 10-11 xiacc. Aranacsan JI.C., byryzos B.®., Kagomues C.b. u np.

AxnmonepHoe oburectBo «M3marensctBo «IIpocBenieHue»

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



