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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 CTAaHAApTa CPEIHET0 OOIIEro 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, 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
yUaluxcs, a TakKKe KadeCTB MBIIUICHHs, HEOOXOMUMBIX 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 MbIIuIeHUE, (GOPMHPYEMOE TPH HM3YYCHHH OO0YyYarOIIMMHUCS
NOHATUHWHBIX OCHOB T€OMETPHUHU U TIOCTPOCHUH IIETIOYKHU JIOTHUECKUX YTBEP)KICHUH
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(PECCHOHAIBHO BaXKHBIX KAdeCTB, MOITOMY aKTyaJlbHa
3amaya (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 pPa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHEeU(PUIHBIX T€OMETPUH, BOSMOKHOCTH YCTICIITHOTO MPOOIKEHHSI 00pa3oBaHUs
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 HEOOXOAMMOCTh 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 KaK YacTH MHPOBOUH

KYJIBTYpPbI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (dopMupOBaHHME TPEICTABICHUS O MHOTOTPAaHHUKAX M Telax BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEINSX, MO3BOJSIONUX OMHUCHIBATD
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHHS pACIO3HABATh Ha 4YepTekKaxX, MOAEIAX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJAJCHUE METOJAMH DEIICHUS 3a/lay Ha MOCTPOCHHS Ha M300paKEHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHATHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  QJITOPUTMAMH  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 (opmMupoBaHue (GyHKIMOHATBHON I'PaMOTHOCTH, pelieBaHTHOM
rE€OMETPUU: YMEHHE paclo3HaBaTh NPOSBICHUS TIE€OMETPHUUECKHUX
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 MOEIU, 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 OopraHu30BaHHasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipenmourenue oTAAETCSA HATISIAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, 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
CO3JaHM€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJa4y Ha  ONEpPHPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJasiAHOCTH, MBICJIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO CO/IEP KaHMUS.

OcHoBHBIE copepskarenbHble TUHUA Kypca «l'eomerpun» B 10-11 kimaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHKE JIOTHUECKUX YMEHUI
pacrpezenseTrcss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO M 1O TrojaaM
OoOy4YeHWMsI Ha YPOBHE CpEHEro 001Iero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHATUSIMU Y HAaBBIKAMH OCYILECTBIISUIOCH MOCIIE0BATENbHO 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
Heaemo B 11 kmacce, Bcero 3a nBa roga ooOydeHus - 102 yueOHbIX daca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

I[IpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC  TIOHATHS  CTEpEOMETpUU. Touka, TmpsiMas, 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 MpPsIMBIE B  MPOCTPAHCTBE;
NAapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajieNnbHbIX  TuiockocTel. [Ipocrteifmme mnpocTpaHcTBeHHBbIE (HUTYpbl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMBIE MAPAJUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O NPSIMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSHUE
OT TpsIMOM 10  IJIOCKOCTH,  TPOEKIUsS  (GUrypel  Ha  TUIOCKOCTb.
[lepneHaUKyISIPHOCTh  IJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYJIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ilprusma: nN-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenane] U ero cpoucrsa. llupammpa: n-yronmpHas nupamuaa, TPaHH U
OCHOBaHUE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHIa. OJIEMEHTbl NOpu3Mbl W nupamMunbl. lIpaBusibHbIe
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOTOTPAHHUKA; ITPABUIIbHAS IIPU3Ma U
MpaBWIbHAs THPAMUIA; NpPABWIbHASA TPEYrOjdbHAS MNHUPAMUJA W MPABUIbHBIN
TeTpadip; KyO0. IlpencraBieHne o mpaBWIBHBIX MHOTIOTPAHHHUKAX: OKTa’dp,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMU/IBI.

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



BblunciieHne 3€eMEHTOB MHOTOTpaHHUKOB: pEOpa, JMaroHanu, YIJIbL
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O IUlomAad yceu€HHoW mnupamuibl. [lonstue o0 o0BéMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mpoctpaHcTBe. (COOTHONIICHHS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTh, oOpa3ytrouiue HWIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMMOBEpXHOCTU. LlMIWMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ymolas MW OCh;, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepxXHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: ocHOBaHuUE U BepIiliMHa, 00pa3yrolast
U OCh, IUIONIAJAh OOKOBOW W TIOMHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

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

N300pakeHne Tea BpallleHHs Ha MIIOCKOCTH. Pa3BEépTka LMIMHIpPA U KOHYCA.

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

[Tousatue 06 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
NpsIMOYTOJILHOTO TMapajuieNienumena u ciuenctsus u3 He€. OObEM IMWIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

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

Ceuenusi mwiuMHiapa (mapajuieibHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyCa (MapajijieIbHOE OCHOBAHUIO W TPOXOASIIEE Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa o TpEM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JEUCTBUM C BeKTopamu. lIpsmoyronsHas cucrema



KoopAauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimne 3amaud B
KOOpAMHAaTaxX. YToil MEXIy BekTopamu. CKaISpHOE MPOU3BEICHUE BEKTOPOB.
Brruncnenre yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTurKay XapaKTEepU3yrTCs:

I'pa:xknanckoe BocIMTAHUE:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBJICHUH,
IpoLeayp TpakIaHCKoro oOmecTBa (BBIOOpPHI, OMPOCHI W TP.), yYMEHHEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTHYHOCTH, YBOKCHHS K
MPOIIUIOMY ¥ HACTOSIIIEMY POCCUHMCKOM MaT€MaTHUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
K MCMOJB30BAaHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax

3KOHOMUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUNCKOTO HapoJa;

c(OpMHPOBAHHOCTBIO ~ HPAaBCTBEHHOI'O  CO3HAHMS, OTUYECKOTO  MOBEACHMUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKECHUN HAYKU U JEATEIBHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOT'O BKJIA/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIEro.

JcTeTuyecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAsl ICTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKUM aCIIEeKTaM Pa3JIMYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpMHPOBAHHOCTBIO YMEHHSI TPUMEHSATH MaTEeMaTUYECKHWE 3HAHUA B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

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

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHMEM IIEHHOCTH TPYIOJIOOWS; HHTEPECOM K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymiedt mnpodeccud W pealu3oBbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTbIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOU HAIIPABJIECHHOCTH.

JKOJIOrHYeCKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIIMSHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHWE MATEMATUYECKUX 3HAHWUW 11 PELICHUs 3aj1ad B
00JJaCTU  OKpYXaIoIllel cpenbl, IUIAaHUPOBAHUS IIOCTYNKOB M OILIEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Da3BUTHsI HAayKM U  OOIIECTBEHHOW NPAKTUKH, IMOHUMaHUEM
MaTEMaTUYECKOM HAyKd Kak cQepbl YelIOBEUeCKOW JeATeNbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJIATH MPOEKTHYKD M HCCIENOBATEIbCKYIO AEATEIbHOCTD
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NpoYeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymeHutl pabomams ¢ ungopmayueii).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHUPOBATH
ONpeNesicHsl TOHATHUW; YCTaHABJIMBATH CYIICCTBCHHBIH  TpH3HAK
KJaccu(uKanuy, OCHOBAaHUA st OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTH3A;

e BOCIPUHUMATh, (HOPMYJIHUpPOBaTH U  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEpIUTENbHBIE U OTPHUIIATENbHBIE, €IMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeunss B (aKTaxX, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX;



npenjaraTb ~ KpUTEpUM  JIJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JI€NIaTh BBIBOJbLI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKAEHUN (MPSAMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHHS Y BBIBOJIbI;

e BBIOMpaTh CHOCOO peuieHuss y4eOHOM 3anayu (CpaBHMBATh HECKOIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIOJIB30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (GUKCUPYIOLIME TMPOTHUBOPEUYUE, MPOOIEMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
O00BbEKTa, SBJIECHHS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENIBHO (OPMYITUPOBATH OOOOIIEHHUS U BBIBOBI IO pe3yibTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e TMPOTHO3UPOBATh BO3MOKHOE pPA3BUTHE MPOLIECCA, a TAKKE BbIIBUTATH
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABIATH JACPUITUTHI MHPOPMAIIUH, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BONPOC U JJIs PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALMIO U3  UCTOYHUKOB  PA3JUYHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHPOPMAIIHIO, IPEICTABIATh €€ B pa3Iu4HbIX (HOpMax,
WUTIOCTPUPOBATh Tpaduyuecky;

e OILICHUBATH HaJAEKHOCTh uH(bOopMaIuu o CaMOCTOSITEIIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAOUJUXCAL.

OO0menune:



BOCIIPHHUMATh ¥ (POPMYJIHPOBATH CYXJICHHUS B COOTBETCTBHU C
YCIOBUSIMHU M LIEISIMHU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSICHEHUS IO
XOJTy peIeHus 3a/1a9i, KOMMEHTUPOBATH IMOTYyYEHHBIN pe3ysIbTaT;

B X0JIe OOCYXKICHHsI 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBl, perraeMoi 3a1a4u, BEICKa3bIBaTh UCH, HAIICIICHHBIC HA TIOMCK
pEIICHMsI; COIOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYXXWUBATh Pa3IMUUE W CXOJCTBO TMO3WIININ; B
KOPpEKTHOU popme (hopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  PE3yJAbTaThl  pPEIIeHHs  3a7a4d,  IKCIEPUMEHTAa,
UCCJINOBAaHUS,  TPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (popmat
BBICTYIIICHUS C YIETOM 3aJ1a4 TPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJBb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHANBUYyaTHON paOOThI MPY PEIICHUH YIEOHBIX 3a1a4; MPUHUMATH I1eJTh
COBMECTHOU JESATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax padboThl (00CYyKIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBINOJIHATH CBOK YacTh pabOThl U
KOOPJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJI€HAMH KOMAaHJbI;
OLICHUBATh KA4e€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a7a49H, BRIOUPATh CTIOCO0 perieHus
C Y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUIA ¢ YIETOM HOBOM
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIIAJCTh HAaBBIKAMHU TIO3HABAaTEIbHOW pedaekcun KaKk OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0AMHM  CaMOINPOBEPKH, CAMOKOHTPOJISI Ipoiiecca U
pe3yJibTaTa pelIeHUsI MATEMaTUYECKOU 3a/1a4u;

MPEABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMJIEHHBIX OIMMOOK, BHISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIW M YCIOBUAM, OOBICHATH
IIPUYMHBI JOCTUXKEHUSI WIM HEIOCTHKEHUS PE3yJIbTAaTOB JIESTEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSIMU: TOUKA, PsMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX NPU PEHICHUU
TeOMETPUYECKUX 3a/1a4.

OmnepupoBath MOHATUAMU: MAPATIIETBHOCTD U MEPIEHANKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTs B3auUMHOE paCIONIOKEHHUE TMPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TpaHd JABYTPAaHHOIO Yria,
peOpo IBYrpaHHOrO yrjia; JIMHEWHBIA yrojl ABYTPaHHOIO yrja; rpajaycHas mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHUK, BBIMYKIBIA W HEBBITYKIBIN
MHOT'OTPaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, TIPABUIIbHBI MHOTOTPAaHHUK.

PacriosnaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MUpaMHIa; TMpU3MA,
OpsIMOYTOJIbHBIN MapajuieNenumen, Kyo).

KnaccupummpoBaTh ~ MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJiA
KiIaccu(uKanuy (BBIMYKJIblE ¥ HEBBIMYKJIble MHOTOIPAaHHHMKH, IPaBUJIbHBIC
MHOTOTPAHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, apaijieNIeUIeabl).

OnepupoBaTh MOHITHIMHE: CEKYIIas TNIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSICHATH MPHUHIIUIIBI TIOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

CrpouTh ceyeHHs] MHOTOTPaHHUKOB METOJIOM  CJE/OB, BBINOJHATh
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemiate 3a1aun Ha HAXOXKJECHUE TEOMETPUYECKUX BEIMYUH IO 0oOpa3nam miu
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl IpPU PEUICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBHIYMCICHHE PACCTOSHUN MEXAY ABYMsI
TOYKaMH, OT TOYKH JIO TMPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMHU.

Pemrars 3a7aun Ha HaxOXKIACHHE T€OMETPUUECKUX BEIMYUH MO 00pa3laM Wiu
QITOpUTMaM, TPUMEHSS HM3BECTHBIC AaHAJIUTHYECKHE METOMbl MPHU PEUICHUH
CTAaHIAPTHBIX MAaTeMaTHYECKMX 3a/Jad Ha  BBIYUCIEHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXIy TMPSIMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boruncnsats 00bEMBI U TUIOIIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TIpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMyI; BBIYHUCIATH COOTHOLICHHUS MEXIY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMM: CUMMETpPUS B TNPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYpPHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOPMALUIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

[IpumeHnsaTh reoMerpuueckue (axKTbl ISl PEIICHUS] CTEPEOMETPUYECKHUX
3a7ay4, MPEANOIararolux HeCKOJIbKO IarOB PEIICHUs, €CJIU YCIOBUS IIPUMEHECHUS
3a/1aHbI B SIBHOU (popMe.

[IpumeHaTs mpocTediMe OPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBOoaUTE HpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEHM B INPUPOAE U
YKU3HU, pPacliO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHHWS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUyecku CcGOpPMYJIUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; peraTh
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11 KVIACC

OnepupoBaTh MNOHATHAMU: LUIWHIPUYECKAs TMOBEPXHOCTh, 0Opa3yromiue
IWIMHAPUYECKON  MOBEPXHOCTH;  IWJIHUHAP;,  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYUYEHUS TET BpallleHHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: MAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJIOs, BHICOTA IIAPOBOIO CIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M MIIOMIAAM  TOBEPXHOCTEH TN  BpaIlEHUS,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMH: MHOTOTPAaHHUK, BIHMCAHHBIH B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAIICHHUS.

BBIYucisIiTh COOTHOMICHHUSI MEXIY TUIOMAASIMU TMOBEPXHOCTEH U 00BEMaMu
IIOJOOHBIX TEI.



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

BbInonHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢Guryp: Bug cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEN BPALLECHUS.

W3BnekaTb, HHTEPHIPETHPOBATH U MpeoOpa3oBbIBaTh HHPOPMALMIO O
OPOCTPAHCTBEHHBIX FEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE IEUCTBUSA CIOXKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHSI BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBaMU OHU 00JIa1At0T.

[IprMeHsTh IpaBWIIO NIapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MEXKIY
BEKTOPAMHU, CKAISPHOE NPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOEC IPOU3BEACHUE, pACKIAAbIBATE 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 (popMe.

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

Pemare 3amayn Ha J0Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHUW W
HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00pa3laM WK aaropuTMaM, NPUMEHss
U3BECTHBIC METO/BI IIPU PELLIEHUHU CTAHAAPTHBIX MaTEMATUYECKUX 3a7ay.

[IpumenaTs mpocTediMe OpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPCOMETPUUECKUX 3a/1a4.

[IprBOoaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HU, paclO3HaBaTh NPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIprMeHATh IMOMYyYEHHBIE 3HAHMUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HW3YYEHHBIC IIOHATHS B IIPOLIECCE IIOMCKA PELICHUs
MaTEeMaTUYECKH C(HOPMYTUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh pPEAJbHBIE
CATyallud Ha A3BIKE TIEOMETPUM, MCCIEA0BATh IIOCTPOEHHBIE MOIEIA C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITUI U T€OpeM, arnmapara aareopsl; pelaTh
IIPaKTUYECKUE 3aa4U, CBA3aHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontposabusie | IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchbl
Bbub6mmoreka [IOK
1 Beexettite B cTepeomeTpiio 10 https://m.edso0.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 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.edso0.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
cUCTeMaTHU3alus 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
Kosan4vecTBo 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 M300pakeHUsT HAa PUCYHKAX: 1 bubmmorexa LIOK
p pHcyH o https://m.edsoo.ru/aecc77cd
HU300paKeHUSI TUIOCKOCTEH,
napajiebHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTPEe3Ka
[Tonsartus: nepecexkarouecs
2 [UIOCKOCTH, IIEPECEKAIOIMECS IPAMAas 1 bubnmorexa LHOK
> 1eP p https://m.eds00.ru/2d8a9c99
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.edsoo.ru/b30dff38
CeueHusi MHOTOTPaHHUKOB
bubmuorexa [JOK
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 CTEPEOMETPUHN: aKCHOMBI 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.edso0.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
[TapanienbHOCTh MPSIMBIX 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
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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 napajjieNbHbIX TUIOCKOCTEN bubmmorexa LIOK
P https://m.edso0.ru/e504d656
[IpocTeiire mpocTpaHCTBEHHbBIE
19 (Gurypsl Ha MJIOCKOCTHU: TETPAd] bubamorexa [OK
P + TETPAsAp, 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.edso0.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
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HpHMOﬁ " IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

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

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

29 Teopema o mpsimoit bubnuorexa [IOK
MEPIECHANKYISIPHOMN MIOCKOCTH 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 MIIOCKOCTH 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.edsoo0.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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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 mupamua,
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’p,
JOJEKadIp U UKOCAdIP.

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

o1

CummeTpust B IPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTENIBHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CHMMETpHUH B IUpaMUIAX,
napajuieJenuneax, NpaBUiIbHbIX
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.eds00.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
JBYMsl 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 npﬂlxilleI/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, ONUCaHHbINA OKOJIO

12 cthepsr; 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.edsoo.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.edso0.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 Brbmmoreia 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.edso0.ru/5a827900
BEKTOpaMu
KoopaunaTHO-BEKTOPHBII METOA
23 MIPU PEIICHUH TEOMETPHUSCKUX bubmmorexa LIOK
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
[ToBTOpeHwue, 060061IeHNE 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
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 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
' reOMETPUUYECKUX 3a7a4
23 OnepupoBaTh MNOHATHAMH: MAPALIEIBHOCTE M MEPHEHAUKYISIPHOCTH
' HPSMBIX U IJIOCKOCTEN
-4 KnaccuduuupoBaTth B3auMHOE pacloiOKeHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHU ABYI'PAHHOTO YIJIa,
7.5 pedpo ABYIpaHHOTO yIJia, TUHEHHBINA Yo ABYIPAHHOTO yIJia, IpajycHast
Mepa JIByrpaHHOIO yria
26 OnepupoBaTh MOHATHUSAMHU: MHOTOTPAaHHMK, BBITYKJIBIH W HEBBITYKJIBII
' MHOT'OTPaHHUK, 3JIEMEHTHI MHOIOTPaHHUKA, ITPABHJIbHBIM MHOTOI'PaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (IMpaMuia, MpHU3Ma,
' IPSMOYTOJIbHBIN Napaienenunes, Kyo)
KnaccuduuupoBaTtb ~ MHOTOIpaHHMKM, BBIOMpass  OCHOBaHUS  JUIs
28 kinaccuukanuy  (BBIOYKIBIE M HEBBIIYKJIbIE  MHOTOTPaHHUKH,
' IPaBUIbHbIE MHOTOTPAHHUKH, MpPSIMBbIE M  HAKJIOHHBIC IIPU3MBI,
napasuiesienune/bl)
29 OnepupoBatb MOHSTUSIMMU: ceKyIas IIJIOCKOCT, CEUYCHUE
' MHOTOT'PaHHUKOB
210 OOBACHATH NPUHLUIBI TIOCTPOEHUS  CEYEHUH  MHOIOIPAHHUKOB,
' UCIIOJIb3YSl METOJ CJIEIOB
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
NIn aJIFOpHTMaM, HpI/IMeHﬂH N3BCCTHBIC AHAJIUTHUYCCKHUEC METOIAbI HpI/I
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 TOYKH I0

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 CKPCHIMBAOUIMMHUCA MPIAMBIMH, MCKIAY HpHMOfI 1 TIIIOCKOCTEIO,

MCKAY MIIOCKOCTAMU, IBYI'PAHHBIX YTJIOB

7.14

Bbruuciate 00bEMBI M IUIOHIAIM  TIOBEPXHOCTEH MHOTOTPAaHHHKOB
(mpu3ma, nmupamMua) ¢ MpUMEHEHHEM (HOPMYJl, BEIYUCIATh COOTHOIICHUS
MEXITY TUTOIIAISIMH MIOBEPXHOCTEH, o0BEMaMu TIOJJOOHBIX

MHOT'OIr'paHHUKOB

7.15

OnepupoBaTh MOHSATUSIMM: CUMMETPHsI B MPOCTPAHCTBE, LEHTP, OCh U

TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PHUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBATh M WHTEPIPETUPOBATH HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MpPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTB TCOMCTPUICCKHC (baKTBI U pCIICHUSA CTCPCOMCTPUUCCKUX
3a/la4, IpcAIojaratomlnuxXx HCECKOJIBKO IIaroB pCIICHUA, C€CJIU YCIOBHA

MPUMEHEHHUS 3a/1aHbl B SBHOU (hopme

7.18

[IpumeHsATs nDpocCTEHIINME NPOrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUICCKUX 3a/1av

7.19

IIpyBoAUTH NpPUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IIPUPOAC U

JKHU3HH, paClioO3HaBaTh NPOABJICHUC 3aKOHOB I'COMCTPUHN B UCKYCCTBC

7.20

IIpuMeHATH NOTy4YeHHbIE 3HAHUS HA IPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE
CUTyallud W TPHUMEHATHb M3yYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peueHus MaTeMaTHUYECKH chopMyTUpPOBaHHOM po0OJIeMBl,
MOJEJIMPOBATh PEabHbIE CUTYAllMM HA A3bIKE T€OMETPUHU, UCCIEN0BATH
IIOCTPOEHHBIE MOJEIHN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATUN U
TeopeM, almapaTa ajaredpsl, pemars NPaKTUYeCKUe 3a/1a4i, CBA3aHHbIE C

HAaXOXIACHUEM I'€COMETPUICCKUX BEJINIHNH




11 KIIACC

Koz IIpoBepsiemble MpeIMeTHBIE Pe3yabTATHI OCBOECHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
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 MOHATUSMHU: I[IAPOBON CETMEHT, OCHOBAaHUE CEIMEHTa,
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 TOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIA B cdepy u
6.7 OTMMCaHHBIN 0KOJI0 cepsl, cepa, BIMCaHHAS B MHOTOTPAaHHUK WU TEJIO
BpaIICHUS
6.8 BbruncnsTe COOTHOIIEHHS MEXIy IUIOHIAASIMH TOBEPXHOCTEH H
' 00BEMaMHU ITOTOOHBIX TEN
6.9 N300paxath n3ydaemple QUTYPHI OT PYKH M C TPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBIMOMHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (GUTYpP: BUJI CBEpXY, COOKY, CHU3Y, CTPOHWTH CCUCHHUS Tell
BpAaIICHUS
W3Bnekatb, MHTEPHpPETUPOBATH M MPEeOOpPa3OBBIBATH WH(MOPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTs reomeTpuyeckue (QakThl A PEHICHUsS] CTEPEOMETPUUYECKUX
6.12 3a/1a4, TMPENoJaralollluX HECKOJbKO IIaroB pPELIEHUs, €CIHU YCJIOBUA
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, KakMMH CBOMCTBaMH OHH

00J1a1a10T

6.15

[IpuMeHsTH paBUIIO NapasuleNenueia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MNOHATHAMHA: ACKAPTOBBI KOOPAHWHATBI 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 BCKTOpaMH, CKAJIPHOC IMPOU3BCACHHUEC, PACKIAAbIBATL BEKTOP 1O

ABYM HCKOJUIMHCAPHBIM BEKTOpPaAM

6.18

3amaBaTh IUIOCKOCTh YpaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT

6.19

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

BCKTOPHO-KOOPAWHATHOI'O METOAAa

6.20

Pematn 3aJa4 Ha JOKa3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIEHUH U
HaXOXIACHUC I'COMCTPUYICCKUX BCIMYHUH II0 06pa3uaM WU aJIrOpUTMam,
IIPpUMCHAA HN3BCCTHBIC MCTOJbI npu peICHUHU CTaHJAPTHBIX

MaT€MaTUYCCKHUX 3aJa4

6.21

IIpumeHATs mnpocTedlIMe NPOrPAMMHBIE CpPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPCOMCTPHUYCCKUX 3a1a4

6.22

IIpuBoauTH NpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U

JKM3HU, PACIIO3HABATH ITPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[lpuMmeHsATh TONyYeHHBIE 3HAHWSA Ha TPAKTHKE: aHAJIM3HpPOBATH
peapHBle CHUTYalliM ¥ TPHUMEHSATh W3YYECHHBIC TOHSATHS B TIpOLECCe
MOUCKA pEIICHUsI MaTeMaTU4eckKH C(HOpMYyITMPOBAHHOM TMPOOIEMBI,
MOJICIUPOBATh pPEajbHbIC CUTYallud Ha A3bIKE T'€OMETPUH, UCCIIEI0BaATh
MOCTPOCHHbIE MOJIETH C UCIOJIb30BAHUEM I'€OMETPUYECKUX IMOHATUH U
TeopeM, armapaTa anreOpbl, pelaTh MPakTHYeCKue 3a/1a4k, CBI3aHHbIE C

HaXOXXIACHUCM I'€COMETPUICCKUX BCJININH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

I'eomerpus

7.1

OCHOBHBIE TIOHSITUSI CTEPEOMETpUHU. Touka, HpsiMasi, IMJIOCKOCTh, MPOCTPAHCTBO.
[lonatue 00  akCMOMATHMYECKOM  TIOCTPOEHUH  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPUH U CIICJICTBUS U3 HUX

7.2

B3aumHOe  pacrnonoXkeHue NpAMBIX B MPOCTPAHCTBE:  IEpeceKaroluecs,
napajuleJibHble M CKpeluBarouiyecss mnpsMsble. [lapannenbHOCTs MNpSAMBIX U
IUIOCKOCTEHl B INPOCTPAHCTBE: MapajUleNIbHblE NpsSMbIE B  IPOCTPAHCTBE,
[apaJUIeNIBHOCTh TPEX MPSMBIX, MAPAIEIBHOCTh NMPSAMOM M IIOCKOCTU. YTJBI C
COHAIIPaBIICHHBIMM CTOPOHAaMH, YroJll MEXKAY HpsMBIMA B IIPOCTPaHCTBE.
[TapamienbHOCTh MIOCKOCTEN: NapaulelbHbIE MJIOCKOCTH, CBOWCTBA MapalIesIbHbIX
wiockocteil. Ilpocreiine mpocTpaHCTBEHHBbIE (UIYpbl Ha IUIOCKOCTH: TETPAdp,

KyO, mapasuielsienurmnes, IoCTPOCHUE CeYCHUN

7.3

[lepneHaAuKyISIpHOCTh NPAMOM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE MpPSMBIE B
IIPOCTPAHCTBE, MPSIMbIE TAPAJLIEIbHBIE U IEPIEHIUKYIIPHBIE K IIIOCKOCTH, IPU3HAK
NEPIEHIUKYIIIPHOCTH IIPSIMOM U INTIOCKOCTH, TEOPEMA O MPSIMON NEPIEHAUKYISIPHON
IUIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: Yroid MEXKIAY IPSAMOM M IUIOCKOCTBIO,
JBYI'PaHHBIA yroJI, JMHEHHBIM Yrojl JAByrpaHHoro yria. llepneHaukynsap u
HAKJIOHHBIE: PACCTOSAHME OT TOYKH A0 INIOCKOCTH, PAaCCTOSHHE OT MPsIMOM N0
IUIOCKOCTH, MPOEKUHUs (Urypbl Ha IUIOCKOCTh. [leprneHauKynsapHOCTh MIOCKOCTEH:
NPU3HAK  MEPIEHIUKYIIPHOCTH  ABYX  IUIOCKocTel.  Teopema o0  Tpéx

NEpNEeHAUKYJIApax

7.4

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOIPAaHHHKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHHUKH, pa3BEPTKa MHoOrorpaHHuka. Ilpmsma: Nn-yrosipHas
npu3Ma, TpaHU M OCHOBAHUS IPU3MBI, NpsAMas U HAKJIOHHAs NpPU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsaMoyroyibHbIi napauieaenunen
u ero coiictBa. [lupamuna: N-yroiapHas nupamuaa, rpaHd U OCHOBAHUE MHUPaMUIbL,
OOKOBasi M IOJTHASI MOBEPXHOCTh NMUPAMHUIBI, IPABWIbHAS M yCEUEHHAs MUPAMU/IA.

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




MPaBUJILHOTO MHOTOTpPaHHMKA, MpaBWJIbHAs TpU3Ma M TpaBWIbHAS MHpPaAMUIA,
MpaBWJIbHAS TPEYroJjibHAS MUpaMUAA U MPAaBHIbHBINA TeTpa’ap, Kyo. IlpeacraBnenue
O IPaBWJIBHBIX MHOTOIPAHHUKAX: OKTad’Jp, AoAeKa’ap U ukocadapyrue CeueHus

IMPU3MBI 1 THPAMUIBI

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, TMPSIMOM,
MJIOCKOCTH. DJIEMEHTHI CHMMETPUH B MUPAMUJIAX, IMAPAJUICIICIIUIICIAaX, TPABUIBHBIX

MHOTr'OrpaHHUuKax

7.6

Beruuciienue 31€MEHTOB MHOTOTPaHHMKOB: péOpa, auaroHanu, yrisl. Ilmomans
OOKOBOM MOBEPXHOCTH W TOJHOM TOBEPXHOCTH TPSAMONM MPHU3MBI, IUIOIAAb
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsIMOM mpu3Mbl. [Tnomans 60koBoOH
MIOBEPXHOCTU U IIOBEPXHOCTU IIPABUIBHOW IHMpPaMUJIBI, TeOpeMa O IUIOLIAaU

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

7.7

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXAY TUIOMASIMU MTOBEPXHOCTEH,

00BEMaMU ITOTO0HBIX TENT

11 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

6

I'eometpus

6.1

[unmuaapuyeckas MOBEPXHOCTh, 00pa3yolue IUIHHIPUIECKONH TTOBEPXHOCTH, OCh
LWIMHJIPUYECKON NOBEpXHOCTU. LlunuHap: ocHOBaHMS M OOKOBas MOBEPXHOCTD,

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 BpalleHus Ha MI0CKOCTH. Pa3BEépTka MUIMHApPA U KOHYCa

6.5

KomOunanuu Tten BpalleHuss W MHOTOIPAaHHUKOB. MHOTOIpaHHHMK, ONMHCAHHBIN

okoJo cepsl, chepa, BiMcaHHas B MHOTOTPAHHUK, WJIH TEJIO BPAIllCHUs

6.6

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

koHyca. O0bEM 1mapa u mionaab chepsl




HOI[O6HBI€ TCJ1a B MMPOCTPAHCTBE. CooTHomeHHs MCKAY IomagsiaMunu

of MOBEpXHOCTEN, 00BEMaMH MMOAOOHBIX TET
6.8 Ceuenuss munuHApa (MapajjielbHO U TEPIEHIUKYISIPHO OCH), CEUeHHUs KOHyca
' (mapanneabHOE OCHOBAHUIO U MPOXO/sIINee Yepe3 BEPIIUHY), CEUCHHUs I1apa
BekTop Ha miockoctd M B mpocTpaHcTBe. CIIOXKEHUE U BBIYMTAHUE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4ucio. PasnokeHue BeKkTopa 10 TpEM HEKOMILIaHAPHBIM
' BekTopaM. [IpaBuno mapamnenenunena. Pemenwe 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 MNPAMBIMU U IIJIOCKOCTIAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEILICHUN T€OMETPUUYECKHUX 3a/1a4




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, alrOpUTMaMU peIICHHS 3a7ady;
ymeHue (GOpMyIHUpOBaTh U OINEPUPOBATH MOHATHSAMH: OIpelecHHE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, TMPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKU; IPUMEHSTH UX; YMEHUE (HOPMYIUPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ] MAaTeMaTUYeCKOW WHAYKLUU;
MIPOBOAMTh JIOKA3aTEJIbHbIE PACCYXACHMS TMpU pPELIEHUH 3aj]ad,
OLICHMBATh  JIOTMUECKYI0  MpPaBWIBHOCTh  PACCYXICHHH; yMeHue
ONEpUPOBATH MOHATHAMH: MHOXXECTBO, MOJMHOXKECTBO, OMNEpPALlUU HaJ
MHO>KECTBAMHU; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis OIIMCaHUsI peajbHbIX MPOLIECCOB U SBJICHUI U NPU PEIICHUU
3ala4y, B TOM 4HCIE U3 JAPYruX Y4eOHBIX TMPEeIMETOB; yMEHHe
OTIepUPOBATh MOHIATUIAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/JaBaTh W OIHUCHIBaTh Tpadbl pa3IuYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BATh Fpa(bBI IIpyu pCUHICHUH 3a1a4

YMeHue onepupoBaTh MOHITHSIMH: HaTypalbHOE YHCIIO, LIEJI0€ YUCIIO,
CTENeHb C IIeJIbIM [M0Ka3aTejaeM, KOPeHb HaTypaJbHOW CTENeHH, CTENEHb
C pamMoHAIBHBIM  TOKa3aTeleM, CTeNeHb C  JIEUCTBUTEIIHHBIM
IoKazarejaeM, JorapupM UWcCiIa, CHHYC, KOCHHYC M  TaHIEHC
MIPOM3BOJIBHOIO YHCJA, OCTATOK IO MOAYNIO, DPALMOHAIBHOE YHCIIO,
UppAIMOHAIBHOE  YWUCIIO,  MHOXECTBA  HATypalbHBIX,  IEJIbIX,
pallMOHANIBHBIX, JEHUCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKUA JIETUMOCTH, HAUMEHBIIMKA OOIIM JETUTEeNb U HauMEHbIIEe
obmiee kpaTHoe, anropuT™ EBKIIMIa Mpu pelieHnu 3aad; 3HaKOMCTBO C
pa3IMYHBIMM ~ TO3UIIMOHHBIMA ~ CUCTEMaMM  CYHUCJICHHUS;  YMEHHUE
BBHITMIOJHATH BBIYMCIICHUE 3HAYEHUN W MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNeHsIMH M JorapupmamMu, mpeodpazoBaHusl IPOOHO-pAIOHATBHBIX

BBIp&)KGHHfI; YMCHHUE OICPUPOBATh IMOHATHAMU: ITOCICIOBATCIIBHOCTD,




apupmeTHIecKas porpeccus, reoMeTpHYeCcKast porpeccus,
OecKOHEYHO YyObIBaloIlas TIeoMEeTpuYecKas IpPOrpeccus; yMEHue
3aJaBaTh [10CJIEA0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dbopMyIn; yMeHHE ONEepUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YUCIIA, MOYJIb U apIyMEHT KOMIUIEKCHOI'O
gyucna, ¢GopMa 3amuch  KOMIUIEKCHBIX uucen (FeoMeTphuecKas,
TPUTOHOMETpHUYECKass U  aireOpauyeckasl); yMeTb  IPOU3BOAMTH
apu(MeTHYECKUEe IEHCTBUS C KOMIUICKCHBIMH YHCIAMH;, IPHBOANUTH
IIPUMEpPBl  HCIIOJIB30BAaHHUSA  KOMIUIEKCHBIX  YHWCEN;  ONEpHUpOBATH
NOHATHSMM: MaTpuma 2x2 u  3X3, oIpeaeauTesb  MaTpPHIIbI,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MNOHATHAMH: pallMOHAIbHBIE, UPPALMOHAIbHBIE,
NoKa3aTeNbHble, CTENEeHHbIE, JOrapupMUUYECKHe, TPUTOHOMETPUUYECKHUE
YpPaBHEHHs W HEPAaBEHCTBA, HMX CHUCTEMBI; YMEHHME OIIEpPUPOBATH
HNOHATUSAMU: TOXKJECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPABCHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEpPaBEHCTBA U CHCTEMbI C IMOMOILBIO Pa3IMYHBIX MPUEMOB; pEIIATh
YpaBHEHHUs, HEPAaBEHCTBA M CHCTEMbl C IIApaMeTPOM; IPHUMEHSThH
YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUISl PELIEHHUs] MaTeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00JaCTe HayKu U peasIbHOM JKHU3HU

YMeHue omepupoBaTh MOHATHAMU: (DYHKIHS, UYETHOCTH (YHKIHH,
NEPUOIMYHOCTD (DYHKIMHM, OrPaHMYCHHOCTh (YHKIIUH, MOHOTOHHOCTb
GyHKIMH, KCTpeMyM (QYHKIMHM, HaUOOIbIlIee U HAaUMEHbIlIee 3HAUCHUS
GYHKIIMHM Ha TPOMEXKYTKE, HETPpEpbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
GyHKIMY, TIepBasi U BTOpasi MPOU3BOAHAA (DYHKLINHU, TEOMETPUUYECKUN U
¢buznyeckuid CMBICT MPOU3BOJHON, TMepBOOOpa3Hasi, OMNpeeIEHHBIH
MHTETpall;, yMEHHE HAaXOIWUTh AaCUMNOTOTHI rpaduka (yHKIUHU; yMEHUE
BBIUMCIATh NPOU3BOAHBIE CYMMBI, IPOMU3BEACHHS, YACTHOTO H
KOMITO3UIIMN (YHKIUI, HAXOAUTh YpaBHEHHME KacaTelbHOM K rpaduxy
(GyHKIMU; yMEHHE HAXOOUTh IMPOW3BOAHBIC 3JEMEHTApHBIX (YHKIUH;
YMEHHE HCIOJIb30BaTh MPOU3BOJIHYIO JJISI HWCCIENOBaHHUS (DYHKIUH,
HaXOJWUTh HAMOOJbIIME M HAUMEHBIINE 3HA4YEHUS (YHKLUUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAHUEM amrmapaTa MaTeMaTHYeCKOTo
aHaJIM3a; IMPUMEHATh IPOU3BOJHYIO Il HAXOXKIEHUS HaWIydllero

PCUHICHHA B IIPUKIAJHBIX, B TOM YHUCJIC COLUAJIBHO-3KOHOMHYCCKUX U




(I)I/ISI/I‘-ICCKI/IX 3agadax; HaXOAUuTh IIOmaInu U 00BEMBI (I)I/Il"y C MOMOIIIBIO
HUHTCrpajia; MnmpuBOAUTE INPUMEPbBI MAaTEMATUYCCKOIO MOACIIMPOBAHUA C

oMOoUIbI0 AU pepeHIInaIbHbIX YpaBHEHUM

YMmeHue onepupoBaTth MOHATUAMHU: rpaduk (GYHKIUH, oOpaTHas
GbyHKIMS, KOMITO3UIMS (YHKIUH, JTUHEWHas (yHKIWs, KBaJpaTHIHAS
b yHKIMS, panmoHaibHAs byHKIHS, CTEIIEHHAas byHKIMS,
TPUTOHOMETpPHYECKHE  (QYHKIHH, OOpaTHble TPUTOHOMETPHYECKHUE
¢byHKIMHU, TOKa3aTelabHas | Jiorapudmudeckas (GYHKIUH; YMEHUE
CTPOUTH TpPapUKH HM3YYEHHBIX (YHKUIWH, BBIIOJIHATH MPEOOpa3OBaHUS
rpa¢uKoB (yHKUUH, UCIIONB30BaTh IPaGUKH I U3YYSHHS MPOLIECCOB U
3aBHCUMOCTEH, NpU peIeHUH 3a7ad U3 APYruX Y4eOHBIX MPEIMETOB U
3aja4 U3 peaibHOW JKU3HU; BBIPaXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU; UCMOJIb30BaTh CBOMCTBA U Tpaduku QYHKIUH IS
pelleHys] ypaBHEHHH, HEPaBEHCTB U 3aJla4 ¢ IapamMeTpaMmu; n300pakaTh
Ha KOOPJMHATHOM IUIOCKOCTM MHOECTBAa PEUICHUM YpaBHEHHI,

HCPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBbIE 3a/ladyll Pa3HbIX THUIOB (B TOM YHUCIE Ha
MIPOLIEHTHI, AOJIM U YacTH, HA JABW)KEHUE, pa0OTYy, CTOUMOCTh TOBapOB U
yCITyT, HaJIOTH, 33Ja4d U3 00JIaCTH YIPABJICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMU); COCTaBJIATH BBIPAKCHUS, YpaBHEHHs, HEPABEHCTBA U HUX
CUCTEMBI 110 YCJIOBHMIO 3aJa4M, MCCIENOBATh IIOJYYCHHOE pELICHUE U
OLIEHUBATh IPABIOMNOAOOHOCTh pE3yJAbTATOB;, yMEHHE MOICIUPOBAThH
peanbpHble CUTyallUH HA SA3BIKE MATEMAaTUKH;, COCTABIIATH BBIPAXKCHMS,
YPaBHCHUS, HEPABEHCTBA M MX CHUCTEMbI [0 YCIOBHUIO 3aJayy,
HCCIIEA0BAaTh IIOCTPOEHHBIE MOZEIM C HCIOJB30BaHUEM armmapara

anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pPe3ynbTaT

YMeHnue onepupoBaTh MOHATHAMU: cpeaHee apupMeTHUecKoe, MeIuaHa,
HauOoJblllee W  HAauMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHs,
CTaHJApPTHOE OTKJIOHEHHE 4YHCJIOBOTO Ha0Opa, YMEHUE U3BJICKATh,
UHTEPIIPETHPOBATh WH(POPMAIIMIO, TMPEACTABICHHYIO B TaOIWIax, Ha
auarpammax, rpadukax, OTpaskarollyt0 CBOMCTBA PEATbHBIX POIECCOB U
SIBIICHUH; TIPEACTABIATh, MH)OPMAIIMIO C TIOMOIIBIO TAOJIUIl U IUATPAMM;
HCCIeA0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHUCJIE C MPUMEHEHUEM
rpaguueckux METONOB M  DJIEKTPOHHBIX CPEACTB; TrpaduuecKu
UCCIIEeIOBaTh COBMECTHbIE HAOMIOACHHS C TOMOINBIO JHUarpaMm

pacceuBaHus ¥ TUHEIHON perpeccuu




YMeHHe oOIepupoBaTh IOHATHUSAMHU: CIy4aWHBIH OIBIT WU CIIy4alHOE
coObITHE, BEPOSATHOCTb CIIyYaHOTO COOBITHS; YMEHHE BBIUYUCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TIpaUyecKux METOJ0B; MPUMEHATH
(GbOopMyIbl CIIO)KEHHUS M YMHOKEHHUS BEpOSITHOCTEH, (opMyay MOTHOM
BEpOSITHOCTH, hopmyny bepHyinu, koMOUHATOpHBIC (GAaKTH U POPMYIIBL;
OLICHUBATh BEPOSITHOCTH pealbHBIX COOBITHI; yMEHHE OIEepUpOBaTh
MOHATUSIMM:  Cly4ailHass BEJIMYMHA, PpaclpeiesieHUe BEPOSITHOCTEM,
MaTEeMaTHYECKOe OKUJAHUE, TUCHEPCHUS U CTAaHAAPTHOE OTKJIOHEHHE
ClyyailHOM BeJIMYHMHBI, (YHKIUU pPACIpENeNeHUuss W  IUIOTHOCTH
PaBHOMEpPHOI0, II0KAa3aTEJIbHOTO W HOPMAJbHOTO pAaCIpeeIeHUH;
YMEHHME MHCIIONIb30BaTh CBOWCTBA M3YUYEHHBIX pacHpelesIeHud Ui
pelieHus 3aja4; 3HAKOMCTBO C MOHSATHSAMM: 3aKOH OOJBIINX YHCET,
METO/bl BBHIOOPOYHBIX HCCIIEJIOBAaHUI; yYMEHHE MPHUBOAMUTH MPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJIBIIMX YHMCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONEpUPOBATh MOHATUSIMU: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHMCIIO TEepPecTaHOBOK; OuHOM HprOoTOHA; ymeHue
MPUMEHSITh KOMOMHATOPHBIE (DAKTHI U PACCYKACHUS IJIsl PEILICHUs 3a/1aY;
OLIEHUBATH BEPOSTHOCTH peanbHbIX COOBITHIA; COCTaBIIATh

BEPOSTHOCTHYIO MOJIEIb M HUHTEPIPETUPOBATH MOJYYECHHBIN PE3YIIBTAT

YMeHHne onepupoBaTh IOHATHUSMH: TOYKa, MpsAMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJa, IUIOCKUHA yroll,
JNBYTPAHHBI yroji, TPEXIPAHHBIA Yrojl, CKPELIUBAIOIIMECS IPSIMBIE,
[IapajuIeIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIy INPSAMBIMHU, YroJl MEXIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKU 1O IJIOCKOCTH, PACCTOSIHUE MEXKIY
IIPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHE MCIIOIb30BaTh IIPU
pelIeHNH 3aJa4 M3ydeHHble (DaKThl U TEOpEeMbI IJIAHUMETPUHU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOMUTH
MaTEMaTHYECKHE MOJEIM C IIOMOINBIO TI'E€OMETPUYECKHX IIOHATUH 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,
Ky0, mapajuienenuiies, Npu3Ma, OUpamuna, (urypa u TOBEPXHOCTH
BpallleHHs, [UINHIpP, KOHYyC, map, chepa, miomans chepsl, MmIomaib
MOBEPXHOCTU MHPaMMJIbl, TPU3MBI, KOHYycCa, IWIMHApa, 00BEM Kyoda,

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




KOHYycCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEYECHUSI KOHYCa W LMIMHJIpA,
napajuleJibHbIe OCH MM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTS,
Kacaromasics cdepbl, IWIMHApPA, KOHYCA; YMEHHE CTPOUTH CEYCHHUE
MHOTOTpaHHHUKA, H300paxxaTbh MHOTOTPAHHUKH, (QUTYPHl U MOBEPXHOCTH
BPAIICHUs, UX CEUYCHHS, B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHSTH CBOWCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSTEIHEHO
(GbopMyIHpOBATH OMPECICHUS U3y9aeMbIX (UTYp, BBIIBUTATh THIIOTE3BI
O CBOMCTBax W NPU3HAKAX T'€OMETPHUECKUX (PHUTyp, 0OOCHOBHIBATH HIIU
OlpoBepraTh MX; YMEHHE IMPOBOJIUTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE IOIMOJHHUTEIbHbIE

MOCTPOEHUS
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YMeHue omnepupoBaTh TOHATHUSMU: JBH)KEHHE B TPOCTPAHCTBE,
napajieNibHbI MepeHoc, CHMMETPHsI Ha MJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUe TNOM00MSA, TOMOOHBIE (GUTYPBI, YMCHHE
pacno3HaBaTh paBHbIE U MOJI0OOHBIE (UTYpPBI, B TOM YHUCJIE B MPHUPOJE,
UCKYCCTBE, apXMUTEKType; HCIIOJIb30BaTh I'€OMETPUYECKHUE OTHOLICHHS
MIPU PEIICHUH 33Ja4; HaXOJUTh TEOMETPUYCCKUE BEIIMYMHBI (JIJTMHA,
yroj, IUIOMAAb, OOBEM) TpPU pEIICHHH 3a1a4 M3 JPYyruxX Y4eOHBIX
MIPEIMETOB M M3 PEATbHON KU3HHU; YMECHUE BBIUUCIIATH TCOMETPHUCCKHE
BEJIMYUHBI (JUIMHA, YTOJ, IUIONIa/b, OOBEM, ILJIOMIAJb MOBEPXHOCTH),
UCTIONIb3Ysl HM3y4YCHHBIE (OPMYJIBI M METOMIBI, B TOM YHCIE: IUIOIAIb
MOBEPXHOCTU MUPAMUJIBI, TIPU3MBI, KOHYCa, IIWIWHAPA, TUIOMAnb chepsr;
00béM Kyba, MPSMOYTOJILHOTO MapaiieNenunena, MUpaMubl, MPU3MBL,
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,
MIPOM3BEICHHE BEKTOpa Ha 4YHCIIO, pa3liokKeHHe BeKTopa Mo Oa3ucy,
CKaJIsIpHOE TIPOU3BEJICHUE, BEKTOPHOE IMPOU3BEACHHUE, YIoJl MEXIY
BEKTOPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIH U KOOPAUHATHBIA METOJ
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; YMCHHUE  paCIlO3HAaBaTb

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIAUTH




MNpUMEPbl  MATCMATHUYCCKUX

MaTeMaTH4eCKOI HAaYKH

OTKPBITUHA  POCCHMCKOM M  MHUPOBOU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna u BBIYUCICHUS
11 Harypanbhble u nesnsie yncina. [IpusHaku 1e1uMoCTH LebIX Yuce
19 Panuonanenele  uyncna. OOBIKHOBEHHBIE U JAECATUYHBIE JpoOH, TIPOLIEHTHI,
' OeCKOHEYHBIC IEPUOTUIECKUE IPOOH
13 ApudmeTrueckuil KOpeHb HaTypalbHOW cTeneHu. JleficTBUs ¢ apupMeTHUEeCKUMU
' KOPHSIMH HAaTypaJIbHOM CTEIICHU
14 Crenens ¢ nensM nokazateseM. CTeneHs ¢ palluOHAJIbHBIM NoKa3aTeneM. CBolicTBa
' CTENEeHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuyHbie ¥ HaTypaJbHbIC JOrapudMbl
JleiicTBuTenpHple 4uCHa. ApHPMETHYECKHE Olepalud C JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOarmKkEHHbIe BEIYMCIICHUS, IPAaBUIa OKPYTJICHUS, TPUKHUIKA W OLIEHKA
pe3yibpTaTa BBIYUCICHUN
1.8 [IpeoOpazoBaHue BeIpaKeHUN
1.9 KommnekcHele yncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Lensie u ApoOHO-paIMOHATBHBIC YPABHEHUS
2.2 WppanuoHanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckrue ypaBHEHUS
2.4 [NokazaTenbHbIe U JTOTapUPMHUUECKUE YPaBHEHHS
2.5 Lesnbie u 1poOHO-paIOHANIbHBIC HEPABEHCTBA
2.6 HppanyoHanbHble HEPABEHCTBA
2.7 [Toka3arenbHble U JlorapuMudeckre HepaBEeHCTBA
2.8 Tpuronomerpuyeckre HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 Martpuia cucTeMbl JMHEWHBIX YpaBHEHUH. OnpeaenuTens MaTpHILIbI




OyHKIMH U TpapUKH

OdyHKIMA, crnocoObl 3agaHus ¢GyHKuu. ['paduk ¢yHkuu. BzammHO 0OpaTHBIC

3 ¢ynkuuu. YétHpie v Heu€THbIe pyHkuuu. [leproanueckue GpyHKIMU
OOnactp ompeneneHus W MHOXKECTBO 3HaueHWH G(ynkmun. Hymm ¢yHkomm.
39 [lpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumymMbl 1 MHHUMYMBI (GyHKnud. Hamboinbliee u HauMeHbIEE 3HAYCHUE
(GYHKIMU Ha TPOMEKYTKE
33 CrenenHass (yHKUMS C HaTypaJbHbIM W IIeNbIM Moka3ateneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTENeHU
3.4 Tpuronomerpuyeckue GyHKIMU, UX CBOMCTBA U TpaPuKu
3.5 [TokazaTenpHas u torapudmudeckas PyHKITMH, ©X CBOMCTBA U TPaPUKH
36 Toukn paspbiBa. Acumnrorsl rpadukoB ¢yHkumil. CBolicTBa  (yHKIMI,
' HETIPEPHIBHBIX Ha OTPE3Ke
3.7 TlocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHUS MOCIEN0BATEIBHOCTEN
3.8 Apupmerrueckas 1 reoMmeTpudeckas nporpeccuu. @opmyra CI0XXHBIX POLIEHTOB
4 Hauana MmaTemaTtnieckoro aHaiamusa
4.1 [TpouzBoanas ¢pynkuuu. [IpouzBogHbIC AIEeMEHTAPHBIX PYHKINN
[IpuMeHeHne NPOU3BOJAHON K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. Haxoxnenrne HamOoiblIero ¥ HauMEHBIIEro 3HaueHus: GyHKIUU Ha
OTpe3Ke
4.3 IlepBooOpasnas. MaTerpan
S) MHosecTBa U JIOTUKa
5.1 MHoxecTBO, onepaluu HaJl MHOKecTBaMu. J(narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 OmnucaresnbHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 Ourypsl Ha MIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BPAILLEHUS




7.5

KOOpI[I/IHaTLI H BCKTOPLI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Martemartuka: anrebpa v Hadalia MaTEMaTHYECKOTO aHalIn3a, TEOMETPHSL.
I'eomerpus, 10-11 knaccel/ Atanacsia JI.C., byry3o B.®., Kanomnes C.b. u np.,

AxuonepHoe obuiectBo «3narensctBo «IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA
https://resh.edu.ru

https://myschool.edu.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://myschool.edu.ru
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