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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaibHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro OOIIEro 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWI, TPEIBABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIMHA POCCHMCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMH OCHOBY JIJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOT'O Pa3BUTHS
JUYHOCTH 00YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCT, yd4eOHOTO Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsi OO0YCIOBIIEHA NPAKTHUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyYEeHHS T€OMETPUU B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUS (YHKIMOHATHLHON MaTeMaTHIeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYrUX y4eOHBIX JUCIMIUIMH. Pa3BUTHE y 00yUaromuxcs
NPaBHIBHBIX TPEJCTABICHUNA O CYIIHOCTH WM IPOUCXOXKICHHH T'€OMETPHUYECKHX
aOCTpaKIii, COOTHONICHUH PEATBHOTO0 W HWIACATHHOTO, XapakTepe OTPaAKEHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CUCTEME HayK M POJIM MaTEMaTHUECKOI0 MOJICTUPOBAHUS B HAYYHOM
NIO3HAHWH U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOT'O MHPOBO33PCHHSI
yYanuxcs, a TakKKe KadeCTB MBIIUICHHS, HEOOXOMWMBIX IS aJanTaiud B
COBPEMEHHOM OOIIIECTBE.

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

Jlorndyeckoe MbIIuieHUEe, (GOPMHUPYEMOE TPH HM3YYCHHH OO0YYarOIIMMHUCS
NOHATUHHBIX OCHOB T€OMETPHUHU U TIOCTPOCHUH IIETIOYKHU JIOTHUECKUX YTBEP)KICHUN
B XOJE pEHICHUS TeOMETPUYECKUX 3a/ad, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JACSATENbHOCTH 4YenmoBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COIHAIBbHOTO ObITHs, (opma
OTpaXEHUSI OKPYKAIOIIET0 MHPA, YCJIOBHE YCIICITHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusl  JIEUCTBUTEIBHOCTH.  OrnepupoBaHUE  MPOCTPAHCTBCHHBIMU
oOpazamMu OOBEIWHSAET pa3Hble BUABI yU4EOHOM U TPYIOBOM NESITETBLHOCTH,



SBIIICTCS OJHMM W3 MPO(PECCHOHATBHO BaXKHBIX KAdeCTB, MOITOMY aKTyaJbHa
3amada (opmupoBaHus y 00yYaroUuXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Lens ocBoeHusi mporpammbl yueOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPAa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
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 TMIpEIHA3HAYECHA IS
O0YYarOIIMXCS CPETHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUH
Ha YpOBHE OCHOBHOro o0I1ero odpaszoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIyOOKO, €Clid B JajJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHUYECKHX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTrkeHrne 1en OCBOEHHS MPOrpaMMbl OOECIIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAaK YacTH MHPOBOUH

KYJIBTYpPbI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupOBaHHME TPEICTABICHUS O MHOTOTPAaHHUKAX M TElNax BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEISX, MO3BOJSIONUX OMHUCHIBATH
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

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  HWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJarmuXxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIENOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBanue (GyHKIMOHATBHON I'PaMOTHOCTH, pelieBaHTHOM
reOMETPUU: YMEHHE paclo3HaBaTh MPOSBICHUS TIE€OMETPHUUYECKHUX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEW 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 anmapaTr Uid pPElIeHUs MPaKTUKO-OPHUEHTHPOBAHHBIX
3a/1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH MOIYYEHHBIE PE3YIbTATHI.

OTAnuuTenbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSl BKJIIOYEHUE B KypC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMSI, U OIpeleIEHHBIM 00pa3oM OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipenmourenue oTAAETCSA HATISIAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
INPAaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX IPENCTABICHUN Y
yyaluxcss B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelleHHs] 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJa4y Ha  ONEpPHPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJIJTHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPKAHUS.

OcHoBHBIE copepskaTenbHble TUHUA Kypca «l'eomerpun» B 10-11 kimaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B IPOCTpaHCTBEY. DOPMUPOBAHHE JIOTHUECKUX YMEHUI
pacrpezenseTrcss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO M 1O TrojaaM
0o0y4eHHUs Ha YPOBHE CpEHEr0 001Iero ooOpa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHSTUSIMU Y HaBBIKAMH OCYILECTBISIOCH MOCIEI0BATENBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIuXcs, paclupss M
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
Hezento B 11 kacce, Bcero 3a aBa roja o0yuenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHSA  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  IMPOCTPAHCTBE;
NAapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajieNnbHbIX  TuiockocTel. [Ipocreifmne mnpocTpaHCcTBeHHBbIE (UTYphl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMBIE MAPAJUICIIBHBIE 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: ocHOBaHuUE U BepIiliMHa, 00pa3yrolast
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 COLMAJbHBIMA 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 MCMOJB30BAaHUIO 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 YelIOBEUECKOW 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 MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTYy MOHATUAMH, (OPMYIHPOBATH
ONpenesicHsl TOHATHUW; YCTaHABJIMBATH CYIIECTBCHHBIH  TpHU3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTH3A;

e BOCIPUHUMATh, (HOPMYIHUpPOBaTH U  IPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTENbHBIE U OTPHUIIATENbHBIE, €IMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHEIE;

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



npenjaraTb ~ KpUTEpUM  JJI1  BBISIBICHHMS ~ 3aKOHOMEpPHOCTEH |
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), BHICTPAUBATH apryMEHTAIUIO,
MPUBOIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHHS Y BBIBOJIbI;

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

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIOJIb30BaTh BOMNPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

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

e CaMOCTOSITENIbHO (OPMYITUPOBATH OOOOIICHUS U BBHIBOBI IO PE3yIbTaTaM
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 JACPUIUTHI HHPOPMAIINH, JTAHHBIX, HEOOXOIUMBIX IS 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 MH(POPMAIIMIO, TIPEJCTABIATh €€ B pa3Iu4HbIX (OopMax,
WUTIOCTPUPOBATh Tpaduyuecky;

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

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00OYUAOUJUXCAL.

OO0menue:



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 X0J1€ 00CY>KJ€HUs 3a/1aBaTh BONPOCHI MO CYIIECTBY 00CYK/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
KOPpPEKTHOU popMe (HhopMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
NPEACTABIATh  pPE3yJabTaTbl  pEIIEHHs  3a7a4d,  SKCIEPUMEHTAa,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ1ay MPE3eHTALMU U OCOOCHHOCTEN ayIuTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHAHOM  H
WHANBUYyaTHON paOOThI MPY PEIICHUH YIEOHBIX 3a1a4; MPUHUMATH I1eJTh
COBMECTHOU JESTEIbHOCTH, IUIAHUPOBATh OPraHU3aIdi0 COBMECTHOMN
paboThl, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYXKIaTh MPOIIECC
U pe3yJbTat paboThl; 00001IaTh MHEHUS HECKOJBKUX JIFOJICH;
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 BKJIAaJa B OOIIMI TPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a7a49H, BRIOUPATh CTIOCO0 perieHus
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 M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB;
BJIQJIETh CHOCO0AMHM  CaMOINPOBEPKH, CAMOKOHTPOJISI Ipoiiecca U
pe3yJibTaTa pelIeHUsI MATEMaTUYECKOU 3a/1a4u;

MPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpU PELICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX 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 NOHATUSMU: TOUKA, MPsAMasi, INIOCKOCTb.

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

OmnepupoBarh MOHATUAMU: MAPATUIETBHOCTD U MEPIEHANKYIISPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccudummpoBats B3aUMHOE paCIONOKEHUE MPSMBIX M TUIOCKOCTEH 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, HJIEMEHTHl MHOT OT DaHHUKA, TIPABUIIbHBII MHOTOTPaHHUK.

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

KnaccupummpoBaTh ~ MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJiA
KIaccuuKanuy (BBITYKJIblE ¥ HEBBIMYKJIble MHOTOTPAaHHUKH; IPAaBHJIbHBIC
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  BBIYUCIECHHE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXIy TMpPSIMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U TUIOMIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TIpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMyN; BBIYMCIATH COOTHOLICHHUS 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
OPOCTPAHCTBEHHBIX FEOMETPUUECKHUX (PUrypax, MpeACTABICHHYIO Ha YepTexax U
PUCYHKAaX.

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

[IpumenaTs mpocTediMe OpOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

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

[IprMeHATh MOMYyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIW3UPOBATH PEATbHBIE
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 KOHHIECKON TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

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

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHUSAMH: IMAPOBON CETMEHT, OCHOBAHHE CETMEHTA, 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.

BbInoaHATE (BBIHOCHBIE) IJIOCKHE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00bEMHBIX
¢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, CKaJspHOEC IPOU3BEIAEHUE, PpACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOpPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTe reoMerpuueckue (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOIaralliuX HECKOJIbKO 11aroB PELICHUs, €CIU YCIO0BUS IIPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

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 PELLICHUHU CTAHAAPTHBIX MaTEMaTUYECKUX 3a1ay.

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

[IprBOoaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PacllO3HAaBaTh IPOSBICHUE 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 TIEOMETPUM, MUCCIEN0BATh IIOCTPOCHHBIE MOJEIHA C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITHI U TEOpeM, almnapara aareopsl; pelaTh
IIPAKTUYECKUE 3aa4U, CBA3AHHbBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontposabusie | IlpakTuueckue
n/n NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchbl
Bbub6mmoreka [IOK
1 Beexettite B cTepeomeTpiio 10 https://m.edsoo0.ru/1c209e37
5 [IpsiMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bu6mmoreka [JOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepnenquKyIsApHOCTD NPSMBIX U 12 bu6nuorexa [IOK
IIJIOCKOCTEMN https://m.edso0.ru/1c209e37
bubmuorexa [JOK
4 VYTubl MEXy TPSAMBIMH M TUIOCKOCTSIMH 10 1 htts://m.eds0o.ru/1c209e37
bubmuoreka [JOK
> MrororpatHKit 1 ! https://m.edsoo0.ru/1c209e37
N bubmuorexa [JOK
0 OOBEMBI MHOTOTPAHHHKOB o ! https://m.edso0.ru/1c209e37
7 [loBTOpEeHME: ceueHusi, paCCTOSHUS U YTJIbI 4 1 Bubmmorexa [JOK
P ’ P E https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5} 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaunmeHoBaHmMe pa3aeioB U TEM nudposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
T 12
©J1a BpateHuA https://m.eds00.ru/1c209e37
N bubnmoreka [JOK
ObbembL TEN 5 1 https://m.edsoo.ru/1c209e37
BexTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmorexa [OK
P P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 06001IIEHNE, 7 1 bu6nuorexa [IOK
cUCTeMaTHU3alys 3HaHUU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3ydeHusi | oOpa3oBaTejibHbIE
padoTsI padoTsbI
pecypchbl
OCHOBHBIE TIOHATHUS CTEPEOMETPHH:
TOYKa, MpsiMasi, MIIOCKOCTb,
npocTtpanctBo. [IpaBuna
1 M300paKeHUsI Ha PUCYHKAX: 1 bubmmorexa [IOK
p pHcyH o https://m.edsoo.ru/aecc77cd
HU300paKeHUSI TUIOCKOCTEH,
napasuiebHBIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPEe3Ka
[Tonsarus: nepecekaronuecs
2 [UIOCKOCTH, IIEPECEKAIOIMECS IPAMAas 1 bubnmorexa LHOK
> 1eP p https://m.eds00.ru/2d8a9¢99
Y TUIOCKOCTH
[Tonsatus: nepecekaronmecs
3 TUIOCKOCTH, MepPEeCEeKaIoIecs npsmas 1 bubmmorexa [JOK
- TTeP p https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HAKOMCTBO C MHOT'OTpaHHHUKaMH,

4 n300pa’keHrue MHOTOIPaHHUKOB Ha 1 bu6nuoreka [IOK
pPUCYHKaX, Ha IPOEKLMOHHBIX https://m.edso0.ru/a63959ed
yepTrexax
HauvanbsHble cBeieHNS 0 KyOe 1

5 OUpaMHUIE, UX Pa3BEPTKHU U MOJEIHN 1 bubmnorexa [JOK

P > 1% Paseep ' https://m.edso0.ru/b30dff38
CeueHusi MHOTOTPaHHUKOB
bu6muoreka [IOK
6 HavanpHble cBeieHHs 0 KyOe 1 1 1

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

nupaMujie, X pa3BEPTKU U MOJIEIH.
CeueHust MHOTOTPAaHHUKOB

[TousTue 00 aKCMOMATUYECKOM

7 MOCTPOCHUU CTEPEOMETPUHN: AKCUOMBI bubmmorexa LOK
P P PHH: https://m.edsoo.ru/0cc5c4fe
CTEPEOMETPUU U CIIEACTBHS U3 HUX
[TonsiTue 06 aKCHOMATHIECKOM
8 MOCTPOCHUH CTEPEOMETPUH: aKCHOMBI bubmmorexa [IOK
P P TP https://m.edso0.ru/239c8ch4
CTCPCOMETPUHN U CIICACTBUA U3 HUX
[Tonatue 06 akcMOMaTHYECKOM
9 MIOCTPOCHUU CTEPEOMETPUHN: aKCUOMBI Bubmmoreia LIOK
p p TpHH: https://m.eds00.ru/65c6b106
CTECPCOMETPUHN U CIICACTBUA U3 HUX
[Tonsatue 06 akcHOMaTHYECKOM
10 MOCTPOCHUU CTEPEOMETPUHU: AKCUOMBI bubmmorexa [IOK
P P PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPUU U CIIEACTBHS U3 HUX
B3anMHOe pacnioniokeHue NpsMbIX B
11 IIPOCTPAHCTBE: NIepeCeKarouecs, bu6nunorexa [IOK
NapajulelIbHbIE U CKPEIIMBAIOLINECS https://m.edsoo0.ru/1a2520f6
npsiMbIe
[TapanienbHOCTb MPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 napaJiJICIIbHBIC IIPAMBIC B BI/I6JII/IOTCKa HOK
p p . https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MaPAIIEIbHOCTD TPEX
MPSIMBIX
[TapannensHOCTh NPSIMBIX U
13 IJIOCKOCTEN B TPOCTPAHCTBE: bu6mmoreka [IOK
IlapanienbHOCTh IPSMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
bu6muoreka [IOK
14 VYriisl ¢ COHaNPaBIEHHBIMA 1

https://m.edsoo0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
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CTOpOHaMH

15 Yron mexay npsiMbIMU B bu6mmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yroi Mexay NpsAMbIMU B bu6muoreka [IOK
16
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaytenpHOCTh MIIOCKOCTEN: bubnuorexa [IOK
MapaJuieabHbIE TIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napajijIebHbIX TUIOCKOCTEN bubmmorexa LOK
P https://m.edso0.ru/e504d656
[IpocTeiire mpocTpaHCTBEHHbBIE
19 (buUryphl Ha TIOCKOCTH: TETPAIT bubnmorexa HOK
P + TETPAsD, https://m.edsoo.ru/4a28dc02
KyO, mapaJiienenumne;y
N but6mmoreka [IOK
20 Hoctpoerie ceerit https://m.edso0.ru/1d434dO0f
. bubmuotexa [JOK
21 IT
OCTPOCHHE CCHeHII https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota mo Teme
29 "[IpsiMbIe U TIIOCKOCTH B bubmorexa [LIOK
npoctpaHcTie. [lapamienbHOCTh https://m.edso00.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEH"
[leprieHIUKYASAPHOCTD NPAMOUN U
23 HJI(F))CKofTI/I'}l;e pneH UK E)m HbIC Bubmmorera [IOK
+ HEPHCHIMRYILP https://m.edsoo.ru/b19f6a5d
MpsiIMbIe B IPOCTPAHCTBE
24 [Ipsimble mapanienbHbe U bu6nmnoreka [IOK
MEPIEHIUKYIISPHBIE K ITIOCKOCTH https://m.edsoo.ru/0ac11c95
IIpsimble nmapaiiensbHbie U bu6muoreka [IOK
25
MEPIEHINKYISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak nepreHIuKyIIPHOCTH bubmuorexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
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HpHMOﬁ " IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 IIpu3Hak neprneHIuKyIIpHOCTH bubnuorexa [LIOK
MPSMON U TNIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bu6muoreka [IOK
MEePHEHAUKYJIPHOHN TIOCKOCTH https://m.edso0.ru/635c5087

29 Teopema o mpsimoit bubnuorexa [IOK
MEPIECHAUKYISIPHON TIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o nmpsimoit bubmmorexa [LIOK
MEePIECHANKYJISIPHOMN MIIOCKOCTH https://m.edso0.ru/7d18834b
[lepneHUKyIAp ¥ HAKIOHHBIE:

31 paccTosiHUE OT TOUYKHU JI0 MJIOCKOCTH, E;fg;ﬁfg;?ﬁ}; 3647743
paccTosiHUE OT MPSMOU 10 TUIOCKOCTH o '
[leprieHquKYyNISAp U HAKIOHHBIE:

32 paccTosiHUE OT TOYKHU JI0 MJIOCKOCTH, Eg{iﬁ;ﬁfgggﬁ}é 6fefadd
PacCTOSHKE OT MPSIMOI 110 IFIOCKOCTH T '
[leprieHTUKYNISAp U HAKIOHHBIE:

33 paccTosiHUE OT TOYKHU JI0 MIIOCKOCTH, E’[ﬁ?ﬁﬁfgggzi%?b 8e3
paccTosiHUE OT MPSIMOM J0 TIOCKOCTH T '
[lepnieHIUKYIIAp ¥ HAKIOHHBIE:

b K

34 paccTosiHUE OT TOYKH JI0 MIIOCKOCTH, h;i?i?:éi?rou Idbee22be
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH T '

35 VYTI1Bl B IPOCTPAHCTBE: YTOJ MEXIY bu6nmoreka [IOK
MPSMON U MIIOCKOCTHIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, TMHEHHBIA yIrOJ bu6nuoreka [IOK
JBYTPaHHOI'O yIja https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJI, TMHEHHBIA yTroJ bu6mmoreka [JOK
JIByTPaHHOIO yrja https://m.edsoo.ru/c7c777ed

38 [leprieHIUKYJISIPHOCTD TIIOCKOCTEH: bu6mmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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https://m.edsoo.ru/bd3745f8
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MPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

IlepnesAMKYISIPHOCTD IIIIOCKOCTEM:

bu6mmoreka [IOK

39
fprsHaK HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEHN
IleprieH UK YIIPHOCTD INIOCKOCTEH
40 o II/I)3HaK Heynefl UKYJISIPHOCTH 1B bubnnorexa [JOK
p vp JUHKYIED ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 TeopeMa 0 TPEX HEpHEHAUKYIIIPAX bubmorexa [IOK
p P PHCHAMKYTAD https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TPEX MEPHEHAUKYIIIPAX bubnmorexa HOK
p RS PHCHIHKYIAD https://m.edsoo.ru/52188a7d
43 TeopeMma o TpEX NepHIEeHIUKYIIPaxX bubmmorexa [IOK
p p PHCHIIYTAD https://m.edso0.ru/9f246736
KoHnTtponbHas paboTa mo Temam
44 "TleprnieH IUKYIAPHOCTD MPSIMBIX U bu6nuorexa [IOK
iockocTeil" u "Yriabsl MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMM"
[TonaTrie MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTBhI MHOTOI'PaHHUKA,
45 BBIITYKJIbIE Y HEBBIITYKJIILIE bubnmorexa LIOK
YK yK_, https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKA
MHOT'OrpaHHUKa
[Ipusma: n-yroapHast npu3ma; rpaHu u
OCHOBAHUSI MIPU3MBI; TIpsiMast U bu6mmoreka [IOK
46
HaKJIOHHAs IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJIHASI TOBEPXHOCTh MPHU3MBbI
47 [Tapannenenunen, NpsAMOYTrOIbHBINA bu6mmoreka [JOK

napauiCICnmIca u €ro CBOMCTBA

https://m.edso0.ru/8a7be683
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48

[Mupamua: N-yroabHas mupamuia,
TpaHU U OCHOBAHUC THUPAMUBI;
OOKOBast ¥ OJTHAS TOBEPXHOCTh
NHpaMHUIbI; IPABUIIbHAS U YCEUEHHAS
nupamMuIa

bubmuoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[TpaBuITbHBIE MHOTOTPAHHHUKH:
IMMOHATHEC ITPABUIIBHOI'O
MHOT'OrpaHHUKA,; IMMpaBUJIbHAA IPpHU3Ma
U [IpaBUJIbHAs UpaMua, NpaBuJibHasA
TpeyroJyibHas MUPaMHIA 1
MIPaBUJILHBIN TETpadap; KyO

but6mmoreka [IOK
https://m.edso0.ru/074c8865

50

IIpencraBneHue o NpaBUIBHBIX
MHOIOTpaHHHUKaX: OKTa’Ip,
JOJEKadIp U UKOCAdIP.

bub6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

o1

CummeTpust B IPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTENIBHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CHMMETpHUH B IUpaMUIAX,
napajuiesienuIeax, NpaBUIbHbBIX
MHOT'OTpaHHUKAX

but6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Briaucienue piieMeHTOB
MHOTOTPAaHHUKOB: pEOpa, IMaroHamu,

yTJIbI

bub6moreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas GOKOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSIMOM
MIPU3MBI, TUIOIIAh OCHOBAHHUI,
TeopemMa 0 OOKOBO MOBEPXHOCTH
MPSMON MPU3MBI

Bbu6moreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomaas GOKOBOM MOBEPXHOCTH U

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
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IMOBEPXHOCTHU HpaBHHBHOﬁ

MHPaMHU/IbI, TEOPEMa O MJIOIIAIN
OOKOBOI TOBEPXHOCTH YCEUEHHOMH

https://m.edso0.ru/5603e30b

MTUPaAMUJIBI
55 KonTponbhas pabota no teme bu6mmoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
. bu6mmoreka [JOK
56 Honsrue 06 0oneme https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
> OOBEM mupamu el https://m.eds00.ru/235171b3
N but6mmoreka [IOK
58 OObEM mHpani bl https://m.edsoo.ru/f47dfefd
N bubmuorexa [IOK
59 OOBEM mupamu el https://m.eds00.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM mupamu el https://m.edsoo.ru/2faadc3f
. bu6mmoreka [JOK
61 OOBEM mpu3MEI https://m.edso00.ru/79853608
N bubmuorexa [IOK
62 OOBEM npH3Mb! https://m.edso00.ru/1e053890
N but6mmoreka [IOK
63 OObEM mpH3MEI https://m.edso0.ru/482d3f51
64 Konrponbnas pabora o Teme bu6nuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHmE, 0600IIEHNE
65 CHCTeMaTH3allNs 3HAHUH. bubmuorexa [JOK

[TocTpoeHue ceueHui B
MHOT'OI'paHHUKC

https://m.edsoo.ru/098bedad
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[ToBTOpeHme, 06001IIEHNE
cUcTeMaTH3aIus 3HaHUI.

66 BoIunciieHne pacCTOSHUIN: MEXTY 1 bu6muoreka [IOK
JBYMs TOYKaMH, OT TOYKH J10 IPSAMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 IJIOCKOCTH, MEXY
CKpEIIMBAIOIIMMHUCS MPSIMBIMH
bubmuoreka [JOK
67 Hrorosas KonTposbHas padota 1 https://m.edso0.ru/b9146bcO
[ToBTOpenue, o600IICHNE
cHUCTeMaTHU3alus 3HaHU.
Beruucnenue yrios: Mex
68 CKpGHII/IBaIOHlyI/IrMI/ICSI npmi[ZIMI/I, 1 bubmmorexa [JOK
N https://m.eds00.ru/56765e8b
MEXKy MPSMOM U TUNIOCKOCTHIO,
JBYTPaHHBIX YTIIOB, YTJIOB MEXKIY
TJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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11 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabubie | IlpakTuueckue bp
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
Cdepa u map: neHTp, paamnyc,
1 IUaMeTp; INIOIAAb IOBEPXHOCTH 1 bubnnorexa [JOK
P> P https://m.edso0.ru/0341bc2b
cepsl
Biaumnoe pacnonoxenue chepsl u
but6mmoreka [IOK
2 IUIOCKOCTH; KacaTeJibHas IIJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; iomaab cheps

3 N3ob6paxenue chepsl, mmapa Ha 1 bu6muoreka [IOK
miockoctu. CedyeHus mapa https://m.edsoo.ru/bc15f7f2
Hununapuueckasi IOBEPXHOCTbD,

4 oOpa3zyromye MUIHHAPUIECKON 1 bu6mmoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8cl
MTOBEPXHOCTH
Hununnp: ocHoBaHMS U OOKOBasI

5 MOBEPXHOCTh, 00pa3yromas u ocCh; 1 bu6nmoreka [IOK
IUIoIa s OOKOBOM M IOJHOMN https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N300paxeHne nuanHapa Ha
wiockoctu. Pa3Béprka nununapa.

6 Ceuenus mIMHIPA (TUIOCKOCTHIO 1 bubnmorexa LIOK

. P ’ https://m.edsoo.ru/016e25eb
napaIeIbHON UITN
MEePIECHIUKYISIPHOU OCH [IUIUH/IPA)
bubmuorexa [JOK
7 Konnueckast mOBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yromye KOHH4eCKON
ITOBEPXHOCTH, OCh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTH

KOHyCI OCHOBAaHHC U BCPIINHA,

8 oOpa3yolas 1 och; IJI0ab Enbmiorexa HOK
N N https://m.eds00.ru/897dd3b2
OOKOBOM M MOJTHOW TTOBEPXHOCTH
Yceu€HHbIN KOHYC: He u
9 BBICOTA; OCHOBaIZI/CIﬁ (1)46(13)213;?1;);: ) bubmmorexa [IOK
’ https://m.edso0.ru/1468bab3
MOBEPXHOCTH
N3o6pakeHune KkoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
napaJijiesIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TIPOXOASIIEH Yepes
BEpIINHY)

11 KoMOuHarwms ten BpameHus: 1 bu6mmoreka [IOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpasHHuK, ONMCaHHbIA OKOJIO

12 cthepsl; chepa, BIUCaHHAS B bu6nmoreka [IOK
MHOT'OTPaHHUK HJIU B TEJO https://m.eds00.ru/0b136158
BpaIICHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOMCTBa 0OBEMOB TeI https://m.edso0.ru/26a03fb7

N but6mmoreka [IOK
14 OOBEM HHIHHApa, KOHYCa https://m.eds00.ru/5513d87b
N bubmuorexa [IOK
15 OObEM wapa 1 oA, chepe! https://m.edSO(])_.[ru/d189bde2
16 [TomoGHBIC TENa B IPOCTPAHCTBE. bubmmorexa LIOK

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

CoOTHOIIEHUS MEXTY TUIOIIAISTMHU
MMOBEPXHOCTEH, 00bEMaMH
MOJOOHBIX TEJ

17 KonrtpomnbHas pabota o remam bu6mmoreka [IOK
"Tena Bpamenus" u "O6bems! Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha M10CKOCTH U B bubnuorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BBIYUTAaHHUE BEKTOPOB Bubmmorera [IOK
P https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOPA Ha YUCIIO Bubmmoreia LIOK
p https://m.edsoo.ru/dee379eb
PasnosxeHnne BekTopa 1o TpéM
21 HEKOMILIAHAPHBIM BEKTOpam Bubmmorera [IOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno mapannenenumnena
Pemenne 3amad, CBA3aHHEIX C
22 MIPUMEHEHUEM TPABUJII JECHCTBUH C bubmmorexa [IOK
P P A https://m.edso00.ru/5a827900
BEKTOpaMu
KoopaunaTHO-BEKTOPHBII METOA
23 MIPU PEIICHUH TEOMETPHUSCKUX bubmmorexa OK
pup P https://m.edsoo.ru/d3alfe30
3a/1a4
IIpsimoyronbHas cucrema
24 KOOPAMHAT B IIPOCTPAHCTBE. bu6nuoreka [IOK
Koopaunats! Bextopa. [Ipocteiimue https://m.edso0.ru/48db7058
3a/1la4y B KOOpJIMHATaX
o5 Yron Mexay BEKTOpaMH. bu6mmoreka [IOK
CkansipHo€ MpOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluucnenue yrios Mexay bu6mmoreka [JOK

IIPAMBIMHA U INIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTponbhas pabora o teme

27 "BekTopbl 1 KOOPAWHATHI B 1 bubmorera [JOK
Pol I KOOPA hitps://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpenwue, 060061eHNE 1
cucreMarusanus 3HaHuil. OCHOBHbIE bu6mmoreka [JOK
28 1
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpenwue, 06001meHNE 1
cructemaTuzaius 3HaHuii. OCHOBHbIE but6mmoreka [IOK
29 1
¢dburypsl, pakTbl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
IJITAHUMETPUHU
[ToBTOpeHue, 0600IICHNE U
cucTeMaTu3alys 3HaHui. 3anaun but6mmoreka [IOK
30 1
IJJAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpeHme, 006001EeHNE 1
cHUcTeMaTH3alvs 3HaHUK. 3a1aun but6mmoreka [IOK
31 1
IJJAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpenue, 0600IIEHNE U
cructemaTuzaiys 3Hanui. OCHOBHBIC bubnuorexa [JOK
32 1
¢burypsl, GpakThl, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
but6mmoreka [IOK
33 14 0 1
TOrOBai KOHIPOILHAL pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 0600IIeHNE U 1 bu6mmoreka [IOK
CHCTEMAaTH3alNs 3HAHUHN https://m.edso0.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeJIbHOM NMPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUKA, IPSIMAasi, INIOCKOCTh
25 [TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEJCTBHUSA U3 HUX NPH PEIEeHUH
' reOMEeTPUUECKUX 3a]a4
-3 OnepupoBaTh NOHATHAMM: MNapauIENbHOCTh M TMEPHEHIUKYISIPHOCTh
' MPSAMBIX U IJIOCKOCTEH
24 KnaccugunupoBats B3aMHOE paclOIOXKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATHAMU: ABYI'PAaHHBIM Yroj, TpaHd ABYI'PAaHHOTO YIJa,
7.5 peOpo ABYrpaHHOTO yIJia, TMHEHHBIN yroJl IBYrPaHHOIO yIJia, IpagycHas
Mepa ABYTPaHHOTO yTiia
26 OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBITYKIbIH
' MHOT'OI'PaHHHK, 3JIEMEHTbl MHOTOT pAaHHUKA, IPaBHJIbHBI MHOTOT paHHUK
27 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHpaMuia, MpusMa,
' MPSIMOYTOJIBHBIN TTapaIeeume]], Ky0)
Knaccudpunupoate  MHOTOTpaHHHMKH, BbIOMpas  OCHOBaHUS  JJis
28 knaccuukanuu  (BBINYKIBIE W HEBBINYKJIbIE  MHOTOTPaHHUKH,
' NpaBWIbHbIE MHOTOTPAHHUKH, TPSMBbIE ¥  HAKJIOHHBIE IPU3MBI,
napaJuiesIeuIe/Ibl)
29 OnepupoBatb MOHSATUSMHU: CeKyIast IIJIOCKOCT, CEYEHUE
' MHOT'OI'PaHHHKOB
210 OOBACHATH NPUHLMIIBI  MOCTPOEHUS  CEYEHHUH  MHOIOI'PAHHHKOB,
' UCTIONb3Ysl METOJ CIIEI0B
CTpouTh ce4eHUs] MHOTOTPAaHHMKOB METOJIOM CJIEJOB, BBINOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
7.12 Pemrate 3a1aun Ha HaXOXJIEHHE T€OMETPHUECKUX BEJIMYHMH O 00pa3inam




WM aJirOpuTMaM, IMPUMCHSASA U3BCCTHBLIC AHAJIUTHYCCKUC MCTOAbI IIPU
pEeIICHUKU CTAaHAAPTHBIX MAaTEMATHYCCKHUX 3aJad4 Ha BBIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH OO HpﬂMOﬁ, OT TOYKHU OO0

IIJIOCKOCTH, MEKAY CKPCIIUBAIOIUMUCS ITPAMBIMHA

7.13

Pematp 3a1aun Ha HaXO0XJIEHUE T€OMETPUUECKUX BEIMUYMH MO o0pa3Lam
WIK alrOPUTMaM, MPUMEHSS WU3BECTHbIE AHAIUTUYECKUE METOIbI MpHU
pElICHUN CTAaHJAPTHBIX MATEMAaTUYECKUX 3a]1a4 Ha BBIYHCICHHUE YIJIOB
MEX/y CKPEIIMBAIOIUMUCS MPSIMBIMHA, MEXAY HPSIMOH U IJIOCKOCTBIO,

MEXKy IIJIOCKOCTSIMH, JBYTPAaHHBIX YIJIOB

7.14

Bbruucnate 00bEMBI M IUIOLIAJM HOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3ma, nupamMua) ¢ IPUMEHEHUEM (OPMYJI, BEIYUCIIATh COOTHOIIEHUS
MEXTY IUTIOILASIMU MIOBEPXHOCTEH, o0bEMaMu OJ00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHSATUSIMH: CUMMETPHsI B MPOCTPAHCTBE, LEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYphI

7.16

W3Bnekarb, mpeoOpa3oBBIBATE M WHTEPIPETUPOBATH HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTypax, TpPEACTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

HpI/IMeHSITB TCOMETPUUCCKHUC (I)aKTBI AJI peICHUd CTCPCOMETPUUCCKUX
3ala4, MpCAnoJararomux HECKOJbKO MHIaroB peHICHUsA, €CJIN YCIIOBHUA

NPUMEHEHMS 33J]aHbl B IBHOH opme

7.18

[IpumeHATs mpocCTeiiliue MPOTrpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPEOMCTPHUICCKUX 3a1a1

7.19

[IpuBOANTE NMpPHUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHW B IIPUPOAE U

JKM3HU, PACIIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpumeHsTh MoyuyeHHbIE 3HAaHUS Ha MPAKTHUKE: aHAJIM3UPOBATh peaslbHbIC
CHUTyalluh W TPUMEHATh W3YYCHHBIE TIOHATHS B TMIPOIECCE IIOMCKa
pelieHus MaTeMaTHYECKH chopMyIUpOBaHHOMN npoOJIeMbl,
MOJICIUPOBATh peajibHble CUTYAIlMM Ha A3bIKE T€OMETPHH, HCCIe0BaTh
MOCTPOCHHbIE MOJENIU C HCIOJIb30BAaHHUEM TI'€OMETPUYECKUX MOHATHH U
TeopeM, amrapara aireOpsl, pemarh MPaKTHIECKUE 3a/1a4H, CBI3aHHbIC C

HaXOXKIACHUCM I'€COMETPUICCKUX BECIIMINH




11 KJIACC

Koz IIpoBepsiemble MpeIMeTHbIE Pe3yabTATHI OCBOECHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJibTara
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: MIJTHHAPUICCKAs IIOBEPXHOCTH, 00pa3yronIne
6.1 WIAHIPUYECKONH TIOBEPXHOCTH, MHUJIMHAP, KOHHYECKAs IMMOBEPXHOCTD,
' oOpasylomue  KOHHYECKOW  IOBEPXHOCTH, KOHYC, cdepuieckas
MMOBEPXHOCTh
6.2 Pacnio3naBate Temna BpalieHus (LWIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYEHHUS TeJl BPALCHUS
6.4 KinaccudunupoBaTh B3aMHOE pacroyiokeHue chepbl U MITOCKOCTH
OnepupoBaTh NOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTa CETMEHTA, IIapOBOM CIJIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
IIIAPOBOTO CIIOS, IIAPOBOH CEKTOP
6.6 Bbruncnsate 00BEMBI W IIJIOMIAAM TOBEPXHOCTEH TEN BpallCHUs,
' TEOMETPUYECKHX Tell C MPUMEHEHUEM POopMYIT
OnepupoBaTh TOHATUSAMH: MHOTOTPAHHHK, BIHUCaHHBIA B cdepy u
6.7 OTMMCaHHBIN 0KOJI0 cepsl, cepa, BIMCaHHAS B MHOTOTPAaHHUK WU TEJIO
BpaIICHUS
6.8 BbruncnsTe COOTHOIICHHS MEXIYy IUIOMAAsIMH IOBEPXHOCTEH H
' 00BEMaMHU ITOTOOHBIX TEN
6.9 N300paxaTh n3ydaemble GUTYPHI OT PYKH M C TMPUMEHEHHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BBIMOMHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (GUTYpP: BUJI CBEpXY, COOKY, CHH3Y; CTPOUTh CEUYCHHS Tl
BpAaIICHUS
W3Bnekatb, MHTEPHpPETUPOBATH M MPEeOOpPa3OBBIBATH WH(MOPMALHIO O
6.11 MMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PHUrypax, MNpeaCcTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTs reomeTpuyeckue (QakThl A PEHICHUsS] CTEPEOMETPUUYECKUX
6.12 3a/1a4, MPENOJaraoliuX HECKOJBKO IIAaroB pELICHUs, €CIHU YCJIOBHUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOU (hopme
6.13 OnepupoBath MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BEINIONHATE AEMCTBUS CIOXKEHUS BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHHS BCEKTOpPA Ha 4YHUCIIO, O6L$ICH$ITL, KakKMMH CBONCTBaMHM OHH

00J1a1a10T

6.15

[IpuMeHsTH paBUIIO NapasuleNenueia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MNOHATHAMHA: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yroia MCXJAy  BCKTOpaMu, CKaJLIpHOC  MPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAaHAPHBIC BEKTOPLI

6.17

Haxoauth CYMMY BCKTOPOB H NPOHU3BCACHHUC BCKTOPAa HA YHUCJIO, YIroJl
MCXKAY BCKTOpaMHU, CKAIAPHOC IMPOU3BCACHUEC, PACKIAAbIBATE BEKTOP I10

ABYM HCKOJUIMHCAPHBIM BEKTOpPaAM

6.18

3amaBaTh TUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT

6.19

Pemrate HpOCT@fII.HHC rCOMETPUYCCKUC 3aJauhd Ha [PUMCHCHUC

BCKTOPHO-KOOPAWHATHOI'O METOAAa

6.20

Pematn 3aJadu Ha AOO0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXOXIACHUC I'COMCTPUYICCKUX BCIMYHUH II0 06pa3uaM WU aJIrOpUTMam,
IIPpUMCHAA HN3BCCTHBIC MCTOIBI npu peICHNN CTaHAAPTHBIX

MaT€MaTUYCCKHUX 3aJa4

6.21

IIpumeHATs mnpocTedlIMe NPOrPAMMHBIE CpPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPCOMCTPHUICCKUX 3a1aY

6.22

IIpuBoauTH NpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U

JKM3HH, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B HUCKYCCTBC

6.23

[lpuMmeHsATh TONyYeHHBIE 3HAHWSA Ha TPAKTHKE: aHAJIM3HpPOBATH
peapHbBle CHUTYallUM ¥ TPHMEHSATh W3YYCHHBIC TOHSATHS B TIpOIEcce
MOUCKA pEIICHUsI MaTeMaTU4eckKH C(HOpMYyITMPOBAHHOM TMPOOIEMBI,
MOJICIMPOBATh PEabHbIE CUTYallMU Ha A3BIKE T'€OMETPUH, UCCIIEI0BAThH
MOCTPOCHHbIE MOJIETH C UCIOJIb30BAHUEM I'€OMETPUYECKUX IMOHATUH U
TeopeM, arnmapara alreOpbl, pemarb NpaKTUYeCKUe 3a1a4u, CBSI3aHHbIE C

HaXOXXIACHUCM I'€COMETPUICCKUX BCJININH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

7.1

OcHOBHBIE TOHATHUS cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, MPOCTPAHCTBO.
[lonstTne 00  aKCMOMATHYECKOM  TIOCTPOSCHUH  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3auMHOoe pacnonoxeHue IpsAMBIX B MIPOCTPAHCTBE:  IMEpPECEKAOIINecs,
napajuieJibHble UM CKpeluBaromuecss npsmele. llapannensHocTh nOpsAMBIX U
IUDIOCKOCTEN B  MPOCTPAHCTBE: MapajulesIbHbIE NPSIMblE B  IIPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MAPAJUICTBHOCTh NPSIMON U IUIOCKOCTH. YTJBI €
COHAIIPABIICHHBIMU CTOPOHAMH, YIrOJl MEXKIYy TMPSIMBIMH B IPOCTPAHCTBE.
[TapaytenpHOCTB TNIOCKOCTEN: MapauIesIbHbIE IIJIOCKOCTH, CBOMCTBA NapaJUIEIbHBIX
mwiockocTeil. [IpocTeitmme mpocTpaHCTBEHHBbIE (DUTYpHI HA TIOCKOCTH: TETPadp,

KyO, mapaJiienienurne;], IoCTPOSHNE CeUCHH

7.3

[lepneHAUKYISIPHOCTh NPAMOW M IUIOCKOCTHU: MEPIEHIUKYJSPHbIE NpsIMbIE B
MIPOCTPAHCTBE, MPSMbIE TapAJIEIbHbIE U IEPIEHIUKYIISIPHBIE K MIIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMOUN U TIIOCKOCTH, TEOpeMa O MPSIMOM MepreHINKYIIPHON
IJIOCKOCTH. YTJbl B TNPOCTPAHCTBE: YIrOJd MEXAY TMPsSMOA U IJIOCKOCTBIO,
JIByTpaHHBIA yTOJ, JMHEWHBIA YroJ JByrpaHHoro yria. llepneHaukynsp u
HAKJIOHHBIE: PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MpsIMOU 0
IUIOCKOCTH, MPOEKIHs (PUTyphl HA IUIOCKOCTh. [lepneHIuKynspHOCTh MIOCKOCTEH:
IIPU3HAK  MEPIEHIMUKYIIPHOCTH  ABYX  IUIOckocTel.  Teopema o0  Tpéx

MEePIEHIUKYIIAPAx

7.4

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBHl MHOIOIDAaHHHKA, BBIIYKJbIE U
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, TPaHU U OCHOBAHMA IMPHU3MBI, MpsiMas U HAKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAS ITIOBEPXHOCTH Npu3Mel. [lapasuienenunen, NpsMOyrobHbIN 1apaIeJICIIUIIE ]
u ero ceorcrtsa. Ilupamuaa: N-yroinbHas nupaMuaa, rpaHu U OCHOBAaHUE IMUPAMUIBI,
OOKOBasi M IMOJIHAsI MOBEPXHOCTh NMUPAMUABI, IPAaBUIbHAS U yCeUEHHAs MUPaMUA.
OnemeHTsl NpuU3Mbl M nHpamuabl. lIpaBuiabHBIE MHOIOTpaHHMKHU: IIOHSATHE
[IPaBUJIBHOTO MHOIOIPaHHUKA, IpPaBWIIbHAs IpU3Ma M IPaBWIbHAS IUpaMuUia,

MpaBUJIbHAS TPEYroJjibHAs MUpaMUAa U MPaBUIbHBIN TeTpalap, Kyo. IlpencraBnenue




O MPaBUJIBHBIX MHOTOTPAHHHUKAX: OKTa3Ap, AOACKASAP W HKOCAdAPYruc CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CumMMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEJIBHO TOYKH, HPSIMOH,
MJIOCKOCTH. DJIEMEHTHI CHMMETPHUH B MHPAMHJIAX, MapauIeNICIUIe/1aX, MPAaBHIbHBIX

MHOTI'OrpaHHUKax

7.6

Beruuciienue 31€MEHTOB MHOTOTPaHHHMKOB: péOpa, auaroHanw, yrisl Ilmomans
OOKOBOH TMOBEPXHOCTH U TIOJHOM TIOBEPXHOCTH TPSMOW MPHU3MBI, IUIOLIAlb
OCHOBaHHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MpsIMOM mpu3Mbl. [Tnomans 60koBoi
MIOBEPXHOCTH U IIOBEPXHOCTU IIPABUIIBHOW IHMpPAMHUIBI, TeOpeMa O IUIOLIANU

yceuéHHoil nupamupl. [Tonstue 06 06bpéme. O0bEM MUPAMUIBL, TPU3MBI

7.7

HOI[06HLIG TCJIa B IIPOCTPAHCTBCE. CooTHomeHHs MCXKAY IJIomaasaMu HOBGpXHOCTCfI,

00BEMaMHU ITOTOOHBIX TENT

11 KJIACC

Kox

HPOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

6

I'eometpus

6.1

[unmuaapuyeckas MOBEPXHOCTh, 00pa3yolue IUIHHIPUIECKON TTOBEPXHOCTH, OCh
WINHAPUYECKON MoBepXHOCTU. LlunmuHIp: ocHOBaHMA W OOKOBasi MOBEPXHOCTD,

o0pa3yroias 1 och, TUIOMIA b OOKOBOH U MOJHOM MTOBEPXHOCTH

6.2

Konunueckast TOBepXHOCTh, 00pa3yrolre KOHNYECKOM MOBEPXHOCTH, OCh U BEPIINHA
KOHUYecKoi moBepxHOcTH. KoHyc: ocHOBaHHME U BeplIMHA, 0o0pa3ymollas U OcCh,
Ionaab OOKOBOM M TOTHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opasyioliue u

BbICOTA, OCHOBAHHUA U OokoBast MMOBCPXHOCTH

6.3

Ccdepa u map: ueHrp, paguyc, AMaMmerp, oAb MOBEPXHOCTH cdephl. B3aumuoe

PaCIIOJIOXKCHUC C(bepm N IINIOCKOCTH, KacaTCJibHas IIIOCKOCTH K C(bepe, Iiomanab

cepsl

6.4

N3006paxenue Tea BpalleHus Ha MII0CKOCTH. Pa3BEépTka MUIMHApa U KOHyca

6.5

KomOunanuu Tten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOI'paHHHK, OIMCAHHBIH

OKO0JIO cepsl, cdepa, BIUCAaHHAS B MHOTOI'PaHHUK, WK TEJIO BPALCHUS

6.6

[Tonsitue 06 06bEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapaiesienurneaa M ciueactBus w3 He€. OObEM HUIMHIpA,

koHyca. O0BEM Mapa U mwIomaas chepbl

6.7

[Momobupie Tema B mpocTpaHcTBe. COOTHONMICHUS  MEXIy  IUIOIIAISIMU

MOBEPXHOCTEH, 00BEMaMH TOJJOOHBIX TEI

6.8

Ceuenuss uMnuHApa (MapajyieslbHO M NEPIEHIUKYJISIPHO OCH), CEUEHHUS KOHYca

(mapanieabHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILNHY), CEUECHUS 1apa




6.9

BCKTOP Ha TINIOCKOCTH W B HNPOCTPAHCTBEC. CnoxxeHre W BBIYMTAHHUC BCKTOPOB.
YMHOXEHHE BCKTOpa HA YHUCIIO. Paznoxxenue BEKTOpAa I10 TpeM HCKOMIIJIaHAapHBIM
BCKTOpaM. HpaBI/IJ'IO napaJuiecruieaa. Pemenne 3ajad, CBsA3aHHBIX C

MMPUMCHCHUCM IIpaBUJI JIeHCTBUI C BCKTOpaMu

6.10

[IpssMoyronbHas cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiiive 3agaun B KOOpAMHATaX. YToyd Mexay Bekropamu. CkansipHoe
MPOU3BEJCHUE BEKTOPOB. BBIUMCIEHUE YIIIOB MEXKIAY MNPSIMBIMUA U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELICHUH FEOMETPUUYECKUX 3a1a4




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

Kon IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHUSI
MPOBEPSAEMOr0 OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero
TpeOOBaHUSA o0pa3zoBaHus

Bnagenne meTomamMu J0Ka3aTeNbCTB, aITOPUTMaMU pELICHMA 3a1ad;
yMeHHe (OpMyNIHpoOBaTh U OINEPUPOBATH MOHATUSIMU: OIpeesieHuE,
akcuoma, TeOpema, CJIEACTBHE, CBONCTBO, INPHU3HAK, JI0Ka3aTEIbCTBO,
paBHOCWIIbHBIE (POPMYIHPOBKH; IPUMEHSTh UX; YMEHHE (DOPMYITUPOBATH
00paTHOE M TPOTUBOIIOJIOKHOE YTBEP)KIIEHHE, NMPUBOJUTH NMPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ] MAaTeMaTUYeCKOM WHAYKILINU;
IIPOBOAMTH  JTOKA3aTEIbHBIE PACCYXACHMS MpPU pPELICHUH 3a]ad,
1 OLICHMBATh  JIOTMYECKYI0  IPaBWIBHOCTb  PACCYKICHHUH; yMeEHue
OIIEpUPOBATh MOHATHSAMH: MHOXKECTBO, MOJMHOXXECTBO, ONEpPALlUU HaJ
MHOJKECTBAMHU; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Ui OIIMCaHUsl peajbHbIX MPOLIECCOB U SBICHUI U IPU PEIICHUH
3aJa4, B TOM 4YHCIE€ M3 JpYyrux Y4YeOHbIX NPEIMETOB; YMEHHUE
OIlepUpOBaTh MOHATHAMM: rpad, CBA3HBINA rpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaThb W OIHUCHIBaTh TIpadbl pa3InYHBIMU

crioco0amu; UCIIOIB30BATh TPadbl IPU PEIICHUH 331a4

VYMeHue onepupoBaTh MOHATUSMHU: HATypadbHOE YHCIO, LEJI0€ YHUCIIO,
CTENEHb C LIEJIBIM [10Ka3aTeIeM, KOPEHb HaTYpaJbHOM CTENEHH, CTENEHb
C palMOHAJbHBIM  IIOKa3aTeleM, CTENeHb C  JIEWCTBUTEIBHBIM
nokaszateneMm, JiorapudM YHCIa, CHHYC, KOCHHYC M  TaHI€HC
IIPOU3BOJIBHOIO YMCJIA, OCTaTOK II0 MOAYJIO, PAalMOHAIbHOE YHUCIIO,
UPpPAalMOHAIBHOE  YHCIO,  MHOXECTBA  HATypajbHBIX,  ILIEJIBIX,
palMOHAIbHBIX, JIEUCTBUTENBHBIX UYHCEN; YMEHHE HCIIOJIb30BATh
NPU3HAKKU J1€IMMOCTH, HAaUMEHbLIMH OOIMI AenuTenh U HauMEHbIIee
ob1iee kpaTHoe, adropuT™ EBKinaa npu perieHnu 3a1ad; 3HaKOMCTBO €
pa3NMUYHBIMM  TO3MLUOHHBIMH  CHUCTEMaMH  CUUCIIEHUS;  yMEHHE
BBITMIOJIHATh BBIYHCIICHUE 3HAYEHUI W MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNeHsIMH M JorapupmMaMu, npeodpazoBaHusl IPOOHO-pAIMOHATBHBIX
BBIPQKCHUI; YMEHHME OINEPUPOBATH IMOHATUSAMU: IOCIIEIOBATEIBHOCTD,

apupmMeTHIecKas nporpeccus, reoMeTpuuecKas nporpeccus,




OecKOHeUYHO YyObIBaloIlasi TeoMeTpUYecKas IpOrpeccus; yMEHue
3a/laBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIbIO PEKYPPEHTHBIX
dbopMyIn; yMeHHE ONEpUpOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSIKEHHBIE KOMILJIEKCHBIE YHCIIA, MOAYJIb U ApT'YMEHT KOMILIEKCHOTO
yucina, ¢opMa 3amucH KOMIUICKCHBIX —4ucesl  (reoMeTpuyecKas,
TPUTOHOMETpHUYECKass W  ajreOpawueckas); yYMEThb IPOHU3BOJIUTH
apu(MeTHYECKUE IeHCTBUS C KOMIUICKCHBIMH YHCIAMH;, IPHBOAHUTH
OpPUMEPHl  WCIOJB30BAHUS  KOMIUIEKCHBIX — YHCEN;  ONEepUpPOBAThH
MOHATHSMM: MaTpuma 2x2 u  3X3, omnpeaenuTenb MaTpHIIb,

FGOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSIMHU: palMOHAIbHBIC, UpPpALUOHAIbHBIC,
MOKa3aTebHble, CTETNEHHbIE, JIOTapu(MUUECKHe, TPUTOHOMETPHUECKHE
YpaBHEHHS W HEPaBEHCTBAa, HUX CHUCTEMBI, YMEHHE OINEepPUPOBATH
MOHSTUSIMH: TOXAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHUE,
HEPaBEHCTBO, CHCTEMa YypaBHEHUHI M HEPaBEHCTB, PaBHOCHUJILHOCTH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEPAaBEHCTBA M CHUCTEMBI C TOMOIIBIO PA3JTUYHBIX MPUEMOB; pPEIIATh
YpaBHEHUsI, HEPaBEHCTBA M CHUCTEMBI C TapaMETpPOM; TMPUMEHSITh
YpaBHEHUSI, HEPABEHCTBA, UX CHUCTEMBI /I PEIICHUS MaTeMaTHYECKUX

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

YMeHue omnepupoBaTh TMOHATUSAMHU: (QYHKIHS, YETHOCTh (DYHKIIUU,
NEPUOIUYHOCTD (DYHKIIMHM, OTPaHMYCHHOCTh (YHKLIUH, MOHOTOHHOCTD
GyYHKIMH, SKCTpeMyM (QYHKIMHM, HAUOOIbIIee U HAaUMEHbIIIee 3HAUCHUS
(GYHKIIMU Ha IPOMEKYTKE, HENpepbIBHAS (DYHKIIMS, aCUMITOTHI Tpaduka
GbyHKIWY, TIepBas ¥ BTOpas MPOU3BOIHAS (YHKIIMU, TE€OMETPUUYCCKUIA U
(U3UYECKUN CMBICJ TIPOU3BOAHOM, TIEPBOOOpa3Has, OMpeAcTEHHBINA
WHTETpaj; YMCHHE HAaXOIUTh aCUMNTOTHI Tpaduka (QYHKIUH, YMCHHE
BBIUUCIIATh  TPOM3BOJHBIE CYMMBI, NPOHM3BEACHHUS, YaCTHOTO W
KOMIIO3UIIMN (YHKIUI, HAXOAUTh YpaBHEHHME KacaTeIbHON K rpauky
(GyHKIIMM;, yMEHHE HaxOIUTh NPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIUI;
YMEHHE UCIOIb30BaTh MPOU3BOJHYIO JUISI HUCCICAOBAHHUS (YHKIIHH,
HaXOJWUTh HAWOOJNBIINE M HAUMEHBIIWE 3HAUYEHUS (YHKUIWH; CTPOUTH
rpadKu MHOTOYJICHOB C MCIIOJIb30BAHHEM amiapaTa MaTeMaTHIeCKOTO
aHaM3a; TMPUMEHSATh MPOU3BOJIHYIO IS HAXOXKIEHHUS HAWIY4IIero
pelleHrs B MPHUKIAIHBIX, B TOM YHCJE COIMAIbHO-PKOHOMHUYECKUX U

¢buznueckux 3a7avax; HAXOJIUTh TUIOMIATU U 00BEMBI (DUTY C TTOMOIIbIO




HUHTCrpaja; MpUuBOAUTH MNPUMEPBI MATECMATUYCCKOTO MOJICIIMPOBAHUA C

noMouIbio AU depeHnaIbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHUSAMU: Tpaduk GyHKIMH, oOpaTHas
GyHKIMSA, KOMNO3ULIMS (QYHKIMM, TuHEHHas (yHKIUS, KBaapaTUyHas
byHKIWS, parroHaIbHas byHKIHA, CTETIeHHAsI byHKIMS,
TPUTOHOMETpPHYECKHE  (QYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
¢byHKIMM, TOKa3aTenbHas | Jorapudmudeckas (YHKIWU; YMEHHE
CTPOUTH TpapUKH HM3YYEHHBIX (PYHKUHWH, BBIIOIHATH MpeoOpa3zoBaHUs
rpaduKoB (yHKUUH, UCTIONB30BaTh IPa(GUKH I U3YYSHHS MPOLIECCOB U
3aBHCUMOCTEH, NpU pelleHuH 3a7ad U3 APYruX y4eOHBIX MPEIMETOB U
3aa4 U3 peasibHOW JKU3HHU; BBIpaKaTh (HOpMYIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU; HCMOJIb30BaTh CBOMCTBA W Tpapuku QyHKOMH s
peleHusl ypaBHEHHUH, HEPaBeHCTB U 3aJla4 ¢ MapamMeTpaMmu; n300pakaThb
Ha KOOPJIMHATHOM IJIOCKOCTM MHOMECTBAa pEIIEHUH ypaBHEHMI,

HCPaBCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 33/ladyd Pa3HbIX TUIOB (B TOM YHCJE Ha
MIPOLIEHTHI, AOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 33J1a4il U3 00JIacTH yNpaBJIEHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCAMU); COCTaBJIATH BBIPAKCHUS, YpaBHEHHs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, MCCIEAOBATh IIOJYyYEHHOE DPEIICHHE U
OLIEHUBATh IMPABIONOAOOHOCTh pE3ylIbTaTOB, YMEHHME MOJEIMPOBATH
peanpHble CUTyallUH HA $3bIKE MATEMAaTUKH;, COCTABIIATH BBIPAXKCHUS,
YPaBHEHUS, HEPABEHCTBA M MX CHUCTEMbl [0 YCIOBHUIO 3aJayy,
UCCIIEAOBAaTh IIOCTPOEHHBIE MOJEIM C HCIIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUSHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATHSIMHU: CpeHee apuPMeTHIeCKoe, MeTHaHa,
HauOoJpllee ¥  HAaWMEHbIIEE 3HAYeHHsd, pasMax, JucCIepcus,
CTaH/JapTHOE OTKJIOHCHHWE YHCIOBOrO HabOpa; YMEHHE W3BICKaTh,
MHTEPIPETHPOBATh HWH(POPMAIHMIO, TPEACTABICHHYIO B TaliHIax, Ha
auarpaMmax, rpadukax, OTpa)xarollyto CBOMCTBA pealbHbIX MPOLECCOB U
SIBJICHHIA; TIPEICTABIATH HH(POPMAIIHIO C TIOMOIIBIO TaOJHII M THArpamM;
UCCIIeIOBAaTh CTAaTHCTUYECKHUE JAaHHBIC, B TOM YHCIE C MPUMEHEHHEM
rpauUecKux METOJOB U  JJIEKTPOHHBIX  CPEACTB; rpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOMIOACHUS C TOMOUIBIO JUarpamm

pacceuBaHus U TUHEHHON perpeccun




YMeHHe oOIepupoBaTh IOHATHUSAMHU: CIy4aWHBIH OIBIT WU CIIy4alHOE
coObITHE, BEPOSATHOCTb CIIyYaHOTO COOBITHS; YMEHHE BBIUYUCIATH
BEPOSITHOCTh C HCIOJB30BAaHUEM TIpaQUUECKUX METOJIOB; MPUMEHSThH
(GOopMyIbl CIIO)KEHHUS M YMHOXKEHHUS BEpOSITHOCTEH, (opMyiy IMOIHON
BEpOSITHOCTH, hopmyny bepHyinu, koMOUHATOpHBIC (GAaKTH U POPMYIIBL;
OLICHUBATh BEPOSITHOCTH pealbHBIX COOBITHI; yMEHHE OIEepUpOBaTh
MOHATUSIMM:  Cly4yailHass BEJMYMHA, pAaCIpeiesIeHne BEPOSTHOCTEH,
MaTEeMaTHYECKOe OKUJAHUE, TUCHEPCHUS U CTAaHAAPTHOE OTKJIOHEHHE
ClyyailHOH BeNWYHMHBI, (YHKIMU pPACIpENeNeHUus W  IUIOTHOCTH
PaBHOMEpPHOI0, II0KAa3aTEJIbHOTO W HOPMAJbHOTO pAaCIpeeIeHUH;
YMEHHME MHCIIONIb30BaTh CBOWCTBA M3YUYEHHBIX pacHpelesIeHud Ui
peleHust 3aja4y; 3HAaKOMCTBO C MOHATHSMM: 3aKOH OOJBIIMX 4YHCET,
METO/bl BBIOOPOYHBIX HCCIIEJOBAHUH; yMEHHE MPUBOAUTH NPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJIBIIUX YHMCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONEpUPOBATh MOHATUSIMU: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHMCIIO TEePEeCTaHOBOK, OWHOM HpIOTOHA; yMeHue
MIPUMEHSTh KOMOMHATOPHBIE (DAKThl U PACCYXKACHUS JIJISl PELICHUS 3a1a4;
OLIEHUBATH BEPOSTHOCTH peanbHbIX COOBITHIA; COCTaBIIATh

BEPOSTHOCTHYIO MOJIEIb M HUHTEPIPETUPOBATH MOJYYECHHBIN PE3YIIBTAT

YMeHHe onepupoBaTh IOHATUSAMH: TOYKa, IpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJa, IUIOCKUHA yroll,
JNBYTPAHHBI yroj, TPEXTPAaHHBIA YIoj, CKPELIUBAIOIIMECS MpPSMBIE,
[IapajuIeIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIy INPSAMBIMHU, YroJl MEXIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU 1O IJIOCKOCTH, PACCTOSIHUE MEKIY
IIPSIMBIMU, PACCTOSIHUE MEXY IUIOCKOCTSIMHM; YMEHHE HCIIOJIB30BATh MPU
pelIeHNH 3aJa4 M3ydeHHble (DaKThl U TEOpEeMbI IJIAHUMETPUHU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOMUTH
MaTEMaTUYECKHE MOJEIU C IIOMOINBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHH, PCIIATh CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3aaa4n
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YMeHue onepupoBaTh MOHSATHIMH: IUIOMAIL (QUTYPHI, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPAaBUIbHBII MHOTOTPaHHHUK, CEUEHUE MHOI'OTPAHHHUKA,
KyO, mapajulenenures,, Npu3Ma, NUpaMuaa, Qurypa ¥ IMOBEPXHOCTb
BpallleHHs, [UIMHIpP, KOHyC, map, chepa, miomans chepsl, MmIomaib
MOBEPXHOCTU MHMPaMM[bl, TMPU3MBIL, KOHyca, LWIMHApa, 00BEM Kyoda,

IpAMOYT'OJIBHOI'O IIapaJuICJiCIuIeia, MUupaMuabl, HIPU3MBbI, HUWIXHIApPA,




KOHYcCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYECHUs KOHYca W IWIMHJpA,
napajuleJibHbIe OCH MM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTS,
Kacaromasics cdepbl, IMIMHApPA, KOHYCA; YMEHHE CTPOUTH CEYCHHUE
MHOTOTPaHHHKA, N300pa)aTh MHOTOTPAaHHUKHU, (UTYPHI M TOBEPXHOCTH
BPALICHUs, UX CEUYCHHS, B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE TIPUMEHSTH CBOWCTBA T€OMETPHUECKUX (DUTYpP, CAMOCTOSATEIEHO
(bopMyIHpOBATH OMPEIECICHUS U3y9aeMbIX (UTYp, BBIIBUTATH THIIOTE3HI
O CBOMCTBax W NPU3HAKAX T'€OMETPHUECKUX (PHUTyp, 0OOCHOBHIBATH HIIU
OlpoBepraTh MX; YMEHHE IMPOBOJIUTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TPU3HAKaM, BBINIOJIHATH HEOOXOIWMBIEC JOIMOJHUTEIbHbIC

MOCTPOEHUS
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YMeHue omnepupoBaTh TOHATUSMHU: JIBIDKEHHE B  TPOCTPAHCTBE,
napajieNibHbI MepeHoc, CHMMETPHsI Ha MJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUe TOM00MSA, TOMO0O0HBIE (GUTYPBI, YMEHHE
pacno3HaBaTh paBHblEe U MOAOOHBIE (UTYpPHI, B TOM 4YHUCIE B MPUPOJE,
UCKYCCTBE, apXMTEKTYpe; HCIIOJIb30BaTh TI'€OMETPUYECKHUE OTHOIICHUS
MIPU PEIICHUH 33Ja4; HaXOJUTh TEOMETPUYCCKUE BEIIMYMHBI (JIJTMHA,
yroj, IUIOMAAb, OOBEM) TpPU pEIICHHH 3a1a4 M3 JPYyruxX Y4eOHBIX
MPEIMETOB M M3 PEATbHOMN KU3HH, YMCHUE BBIUUCISITH T€OMETPHUICCKHE
BEJIMYUHBI (JUIMHA, YTOJ, IUIONIa/b, OOBEM, ILJIOMIAJb MOBEPXHOCTH),
UCTIONIB3YSl HM3y4YCHHBIE (DOPMYJIBI M METOMIBI, B TOM YHCIE: IUIOIIAIb
MOBEPXHOCTU MUPAMUJIBI, TIPU3MBI, KOHYCa, IIWIWHAPA, TUIOMAnb chepsr;
00béM Kyba, MPSMOYTOJIBHOTO MapasuieNenune/ia, MUPaMHIbL, TPU3MBI,
IMHAPA, KOHYycCa, IIapa; yMEHHWE HaxXOAUTh OTHOIIEHHE OO0BEMOB

MOTI0OHBIX (hUTYp
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YMeHue onepupoBath MOHATHSAMU: MPSIMOYTOJIbHAsl CUCTEMAa KOOpPIUHAT,
BEKTOP, KOOPJIWHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTODPOB,
MIPOM3BE/ICHUE BEKTOpa Ha 4YHCIIO, pa3iokeHUe BeKTopa Io Oasucy,
CKaJIsIpHOE TIPOU3BEJICHUE, BEKTOPHOE IMPOU3BEACHHUE, YIoJl MEXIY
BEKTOpPaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIH U KOOPJAUHATHBIA METO]
JUIsL pELIEHWs] TEOMETPUYECKHX 3ajady M 3a7ad JpYrux ydeOHBIX

IIPEAMETOB
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VYmenue BBI6I/IpaTB HOI[XOIIHH_II/Iﬁ MCTod JIA  pPCHICHUSA  3aJidaydu,
IMOHUMAHHUEC 3HAYMMOCTU MATCMATHKU B MH3YUCHUU IMPUPOJHBIX U
O6IHCCTB€HHBIX mpoueCccoB H HBHCHHﬁ; YMCEHHUE  pacCllO3HAaBAThb

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIAUTH




MNpUMEPbl  MATCMATHUYCCKUX

MaTeMaTH4eCKOI HAaYKH

OTKPBITUHA  POCCUMCKOM W  MHPOBOM




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPJAEMbBIX HA EI'D

IO MATEMATHKE
IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
Konx
1 Uucna v BEIYUCICHUS
11 Hartypanbuble u nensie yncina. [Ipu3Haku JenuMoCTH LebIX Yhcer
19 Pannonaneupie unciaa. OOBIKHOBEHHBbIE W JECATHYHBIE JpOOM, MPOLEHTHI,
' OeCKOHEUHBIE MTEPUOANYECKHE APOOH
13 ApudmeTnueckuil KOpeHb HaTypaibHOM cTeneHu. JleicTBus ¢ apudmeTnyecKumMu
' KOPHSIMHU HAaTypaJbHON CTEIICHH
14 Crenenb ¢ nenbM nokazateneM. CTeneHb ¢ pallMOHAIbHBIM MoKa3aTenaeM. CBolicTBa
' CTETIeHU
5 CuHyc, KOCHMHYC W TaHT€HC YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuunbie 1 HaTYpaJIbHBIE JTOTapUPMBbI
JetictButenbHble  4ucia. ApupMETHYECKHE ONepaluu C JeHCTBUTEIbHBIMHU
1.7 ymciaMu. [IpubnuxEHHble BBIYUCIICHUS, PAaBUJIa OKPYIJICHUS, IPUKUIKA U OIL[CHKA
pe3yibTaTa BEIYUCIEHUN
1.8 [Ipeobpa3oBanme BEIpAKESHUI
1.9 KomrnekcHele yncna
2 YpaBHEHMsI U HEpaBEHCTBA
2.1 Lenbie u 1poOHO-paIiOHANIbHBIE YPAaBHEHUS
2.2 HppanmroHaabHbIe ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUS
2.4 [ToxazarenbHble U TorapupMUUECKUE YpaBHEHUS
2.5 Lenbie u 1poOHO-paIioHaIbHBIC HEPABEHCTBA
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OyHkius, cnocoObl 3amanus (yHkuuu. I'paduk ¢ynkumu. BizanmHO oOpaTHBIE

3 dbyakuuu. YétHple n HeuéTHBIC QyHKIMH. [lepuogndeckue GyHKIMH
O6nacTe ompeneneHuss W MHOXECTBO 3HaueHWH QyHkiuu. Hymm dyHkmmm.
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