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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 MbIIuieHUEe, (GOPMHUPYEMOE TPH HM3YYCHHH OO0YYarOIIMMHUCS
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 OKPYKAIOIIETO 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
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,
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 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 (opmupoBaHHEe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH 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 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
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
oOy4YeHHs Ha YPOBHE CPETHEro 001Iero 00pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHSTHUSIMU Y HaBBIKAMH 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 uzyuenue 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: IAPAJUICNIBHBIE MpPsIMBIE B  IMPOCTPAHCTBE;
NAapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajieNnbHbIX  TuiockocTer. [Ipocrteifmne mnpocTpaHcTBeHHBbIE (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 TMEPHEHAUKYISIPHOCTH TPAMOM 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,  TPOCKIUs  (GUTrypel  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 MUPAMUbl, OOKOBAsl U MOJHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHIa. OJIEMEHTbl NOpu3Mbl W nupamMunbl. lIpaBusibHbIe
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOIOTPAHHUKA; MPaBUJIbHAS IMpU3MA U
MpaBWIbHAs THPAMUIA; NpPABWIbHASA TPEYrOjdbHAS MNHUPAMUJA W MPABUIbHBIN
TeTpadsip; kyo0. IlpencraBneHue o NOpPaBUWIBHBIX MHOTOIPaHHHUKAaX: OKTajJp,
nonexkasap v ukocasap. CeyeHns NpU3Mbl U TUPaMU/IbI.

CummMmeTrpuss B IPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIIBHO TOYKH, MPSIMOIA,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPHUM B  IIHPAMHJAX, NapaJUIeICIuIenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHW, TeopeMa O OOKOBOM TOBEPXHOCTH TPSIMON MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O Iulomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mpoctpaHcTBe. (COOTHONIICHHS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMU TOIOOHBIX TEIL.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTh, oOpa3ytrouiue HWIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ymolas MW OCh;, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3ylolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: ocHOBaHuUE U BepIiliMHa, 00pa3yrolast
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AUAMETP; IJIOIIAJb MOBEPXHOCTU Cephl.
B3aumHoe pacrnionoxenue cdepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

N300pakeHne Tea BpallleHHs Ha MIIOCKOCTH. Pa3BEépTka LMIMHIpPA U KOHYCA.

KoMmOuHanum Tenm BpallleHHss U MHOTOTPAHHUKOB. MHOIOrpaHHUK,
ONMHCAHHBIA OKOJO cdepbl; cdepa, BIMCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpallCHUS.

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

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

Ceuenuss mwinHIapa (mapayjiebHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyCa (MapajijieIbHOE OCHOBAHUIO W TPOXOASIIEE Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JCUCTBUM ¢ Bekropamu. IlpsamoyronbHas cucrema



KoopAauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimne 3amaud B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenre yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I IPU PEUICHUN T€OMETPUUECKUX 3a/1aY.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTuka XapakTepU3yIOTCS:

I'pa:xknanckoe BocIMTAHUE:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 4JIE€HAa POCCUHCKOro O0OIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBJICHUH,
poLeyp TpakIaHCKOro oOIecTBa (BBIOOPBHI, OMNPOCHl U TMp.), YMEHHUEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSIMUA 1 HA3HAYCHHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUHUCKOM IPaKIaHCKOW MICHTUIHOCTH, YBOKCHUS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
K MCMOJB30BAaHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKECHUN HAYKU U JEATEIBHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOT'O BKJIa/Ia B TOCTPOCHUE YCTOMYUBOIO OYAyIIero.

JcTeTuyecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIOYasg 3CTETUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHUE 3HaHHS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); bu3nueckoro
COBEPIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOM
NEATENbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymei mnpodeccur W peamu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIaHBI;



TOTOBHOCTBIO W  CIOCOOHOCTbIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUHU NMPAKTUYECKUX 33/1a4 MATEMATUYECKON HAIIPAaBIEHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIIMSHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aTbHOTO XapakTepa OSKOJOTHYECKUX  MpoO0seMm;
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, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HAyKd Kak cQepbl YelIOBEUeCKOW JeATeNbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO IMpeaMeTa
«Marematuka» XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.

1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECcco8 obyuarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAY IMOHATUAMH; (OPMYIUPOBATH
ONpeNesicHsl TOHATHUW; YCTaHABJIMBATH CYIICCTBCHHBIH  TpH3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTH3A;

e BOCIPUHUMATh, (HOPMYJIHUpPOBaTH U  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATENbHBIC, €IWHUYHBIC, YaCTHBIE WM 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, INEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

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

e BbIOMpaTH CHOCOO pemnieHust yd4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIIOJIB30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUI MHCTPYMEHT MMO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

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

e CaMOCTOSITENIBHO (OPMYITUPOBATH OOOOIIEHHUS U BBIBOBI IO pe3yibTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJOB U 0000IIECHUIA;

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(OpPMAIMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

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

e OILICHUBATH HaJEKHOCTh uH(popMaLH o CaMOCTOATENIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAOUJUXCAL.

OO0menune:



BOCHIPUHUMATh UM  (QOPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU M LIETSIMU OOIIEHHUS; ICHO, TOUHO, TPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX TEKCTax, J1aBaTh IOSICHEHUS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysbTaT;

B X0J1e 00CYXKJeHUS 3a/1aBaTh BOINPOCHI MO CYIIECTBY O0CYK1a€MOM TEMBI,
npo0JieMBbl, pelIaeMon 3a/1auu, BbICKa3blBaTh UJI€U, HAllCIEHHbIE HA MIOUCK
pELICHMSI; COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB JMAJIOra, OOHapy»XUBaTh pa3IMyUe€ U CXOJCTBO MO3ULMUMI; B
KOPPEKTHOU popme hopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pE3yJabTaTbl  pEIIEHUs  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ1ay MPE3eHTALMU U OCOOCHHOCTEN ayIuTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJBb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHANBUYaTbHON paOOThI IPU PEIICHUH YIEOHBIX 3a7a4; TPUHUMATH 1ENTh
COBMECTHOU JESTEIbHOCTH, IUIAHUPOBATh OPraHU3aIdi0 COBMECTHOMN
paboThI, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopmax padboThl (00CyKaeHUs, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» M WHBIE); BBINOIHATH 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

G opmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a7a49H, BRIOUPATh CTIOCO0 perieHus
C Y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ 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 pelIeHUs MaTEMaTHYeCKOU 3a/1auH;

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



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIU M YCIOBUAM, OOBSICHSTH
IIPUYMHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSIMU: TOUKA, PsMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX NPH PEIICHUH
TreOMETPUYECKUX 3aa4.

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 yrja; JIMHEWHBIN Yroj JABYIPaHHOrO YIJia; rpaaycHas mepa
JIBYTPAHHOTO yIJIa.

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

PacriosnaBaTh OCHOBHBIE BHJBI MHOTOIPAHHUKOB (MHUpaMuaa; MpHU3Ma,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

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

OnepupoBaTh MOHATHIMHE: CEKYIIasi INIOCKOCTh, CEYeHNE MHOTOTPAaHHHKOB.

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 3amaun Ha HAXOXKJIECHUE TEOMETPUUYECKUX BEIMYUH 1O 00pas3am Hiu
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 MTPSIMBIMHU.

Pemars 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIIMYUH MO 00pa3lam Win
QITOpUTMaM, TPUMEHSS HM3BECTHBIC AaHAJIUTHYECKHE METOMbl MPHU PEUICHUH
CTAaHIAPTHBIX MAaTeMaTHYECKMX 3a/Jad Ha  BBIYUCIEHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMHUCS ~ TMPSIMBIMH, MEXKIY 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: CUMMETpUS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYpPHI.

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

[IpumensaTy reomerpuueckue (aKTbl [Js1 PEIICHUS CTEPEOMETPUUYECKUX
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 NpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE W
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 CGHOPMYJIUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATh pealbHbIE
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 KJIACC

OnepupoBaTh MNOHATUSIMHU: LUIMHIPUYECKAsT TMOBEPXHOCTh, O0Opasyroliue
IWIMHAPUYECKON  MOBEPXHOCTH;  IWJIHUHAP;,  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

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

OOBACHATH CITOCOOBI MOTYYEHUS TE BPAILICHHUS.

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 MIIOMIAM  TIOBEPXHOCTEH TN  BpalleHus,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

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

BBIYucIsITh COOTHOMICHHUSI MEXKIY TUIOMAASIMU TTOBEPXHOCTEH W 00BhEMaMU
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, HHTEPHIPETUPOBATH M MNPeoOpa3oBbIBaTh HHPOPMALIMIO O
OPOCTPAHCTBEHHBIX FEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE IEUCTBUSA CIOXKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHSI BEKTOpa Ha YUCIIO0, OOBSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1a10T.

[IprMeHsTh IpaBWIIO NIapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MEXKIY
BEKTOPAMHU, CKAISIPHOE NPOU3BEIECHUE 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 JIEKAPTOBOM CUCTEME KOOPIMHAT.

[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 [10Ka3aTelIbCTBO MAaTEMAaTHUYECKUX 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-
KOMMYHMKALIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUUECKUX 3a1au.

[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 HU3YYEHHBIC IIOHATHUS B IPOLIECCE IIOUCKA 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
[IPAKTUYECKUE 3aa4U, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEIUYHUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoauuecTBo 4acoB
Ne HanmenoBanue pa3iesioB DJIeKTpoHHbIe (LM (ppoBLIe) 00pa3oBaTeIbHbIC
Kontpoabusie | IIpakTHyeckue
n/n H TeM NPOrpaMMbl Beero pecypcbl
padoTbI padoTbI
BBenenue B crepeoMeTpuio 10 https://resh.edu.ru/subject/lesson/4756/start/203545/
[IpsimMble 1 TIIOCKOCTH B
MPOCTPAHCTRE. 12 1 https://resh.edu.ru/subject/lesson/6133/train/272677/
[TapannenbHOCTh NPAMBIX U
MJIOCKOCTEH
Ilepme K ocC
PHCHIHKY AP TI?, 12 https://resh.edu.ru/subject/lesson/6129/train/131688/
MPSIMBIX U MJIOCKOCTEHN
VTabel MeXOy NPSIMBIMA U
Ay TP 10 1 https://resh.edu.ru/subject/lesson/6127/start/221546/
IUIOCKOCTSIMH
MHOrorpaHHuKu 11 1 https://resh.edu.ru/subject/lesson/6018/train/221561/
O0BbEMBI MHOTOTPAHHUKOB 9 https://resh.edu.ru/subject/lesson/5629/start/23085/
[ToBTOpEHME: ceueHusl, 4 1
PACCTOSTHUS U YTJIbI
OBIIEE KOJIMYECTBO YACOB 68 5
I10 ITPOTPAMME




11 KVIACC

KoanuyecTBo 4acoB

Ne HanmenoBanue pa3ziesioB DJieKTpoHHbIe (LU (pOBbIe) 00pa3oBaTelbHbIe
Kontpoabnbie | IlpakTnyeckue
n/n U TeM NMPOrpamMMmbl Bceero pecypcsl
padoThbI padoTsI
B
CKTOPBL M KOOPAMHATLL B 22 2 https://resh.edu.ru/subject/lesson/4758/start/21651/
MIPOCTPAHCTBE
Tena BpameHus 18 https://resh.edu.ru/subject/lesson/6300/start/22493/
OOBEMEI TeN 10 https://resh.edu.ru/subject/lesson/4046/start/23236/
[ToBTOpenue, o600IIEH e, 18
cucTeMaTH3aInsI 3HaHUI
OBLIEE KOJIMYECTBO HACOB 68 4
I1O ITPOTPAMME




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoabHsbie
padoThI

IIpakTH4eckue
padoThI

Hara
H3YyYeHHs

DJIeKTpOoHHBIe N poBbIE
o0pa3oBaTesbHbIE PeCypChl

OCHOBHBIC TTOHATHUS
CTEpEOMETPHUU: TOUKA, MPSMas,
MJI0CKOCTh, MPOCTPAHCTRBO.
[paBuna nzo0pakeHus Ha
PUCYHKaX: U300pakeHUS
IJTIOCKOCTEM, mapaieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3ka

[Tonsarus: nepecexaromuecs
IJTOCKOCTH, MEPECEKAIOIINECS
HpHMaH U IIJIOCKOCTH

IlonsTus: IMEpeCCKAOIINCCH
IIOCKOCTH, IICPCCCKAOIUCCS
npsamas v mI0CKOCTb

https://resh.edu.ru/subject
/lesson/4756/start/203545/

3HAKOMCTBO C
MHOT'OTpaHHUKAMH,
n300pakeHUEe MHOTOTPaHHUKOB
Ha PUCYHKaX, Ha MPOCKIIMOHHBIX
yepTekax

HauanwsHbie cBeeHus 0 Kyoe u
nUpaMujie, X pa3BEPTKU U
monaenu. Ceuenus



https://resh.edu.ru/subject

MHOI'OI'paHHUKOB

HawaneHble cBeieHUS 0 KyOe u
IpaMue, X pa3BEPTKU U
Mozenu. CeyeHus
MHOT'OTPaHHUKOB

Ilousartue 00 akCHOMaTHYECKOM
MMOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX

IlonsTre 00 akCHOMAaTUYECKOM
MMOCTPOCHHUH CTEPEOMETPHH:
aAKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

[TonsiTHE 00 aKCHOMAaTHYECKOM
MIOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

10

[TonsiTHE 00 AKCHOMATHYECKOM
MOCTPOCHHUH CTEPEOMETPHU:
aKCUOMBI CTEPEOMETPHU U
CJICZICTBUS U3 HUX

11

B3aumMHoe pacnonoxxenue
MPSIMBIX B IIPOCTPAHCTBE:
nepeceKaronmecs,
napasuiesibHble U
CKpELIUBAOIINECS TPSIMbIC

12

[MapannenbHOCTh MPSMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE:
nmapaijICJIbHBIC ITPSAMBIC B




[IPOCTPAHCTBE; MapaICIIBHOCTD
TPEX MPSAMBIX

[TapajuienbHOCTB NPAMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:

13 [NapannensHOCTb MPSAMOI U
MJI0CKOCTH
14 VYTIIBI C COHANPAaBICHHBIMU
CTOPOHAMH
15 Yron Mexay npsSMbIMU B
MIPOCTPAHCTBE
16 VYros Mexnay NpsMbIMU B
IIPOCTPAHCTBE
17 [lapamienbHOCTh INIOCKOCTEN:
napasuiesibHbIe JI0CKOCTU
18 CaoiicTBa napamieabHbIX
IIJIOCKOCTEMN
[Ipocrerine npocTpaHCTBEHHbIE )
https://resh.edu.ru/subject
19 (uUryphl Ha TIOCKOCTH )
/lesson/6133/train/272677/
TeTpa’Ip, KyO, napajuiesenumnesa
20 [MoctpoeHue ceuenuit
21 Iloctpoenne ceuennii
Kontponbhas paboTa o teme
29 "[IpsiMble U TUIOCKOCTH B
npoctpanctse. [lapamiensHocTh
IPSIMBIX U IJIOCKOCTER"
TleprieH Ky AApHOCTS PAMOH H https://resh.edu.ru/subject/lesson
23 IJIOCKOCTH: TIEPIICH UK YIS PHBIC

IpsIMbIE€ B IPOCTPAHCTBE

/6129/train/131688/



https://resh.edu.ru/subject
https://resh.edu.ru/subject/lesson

24

[Ipsimble napasuieabHbIe U

NEPHNCHANKYIIAPHBIC K IINTOCKOCTH

25

[IpsimMble napanensHble U

NEPpHNCHAUKYIIAPHBIC K IIJIIOCKOCTH

26

[Ipu3Hak neprneH uKyJIIpHOCTU
MPSAIMOM U TUIOCKOCTH

27

[Ipu3Hak nepneHauKyIIpHOCTH
IIPSIMOM U TNIOCKOCTHU

28

Teopema o mpsimMoit
MEPIEeHIUKYJIIPHON MIII0CKOCTH

29

Teopema o npsamoit
MEPIEHIUKYIIIPHON IUIOCKOCTH

30

Teopema o mpsmoit
MEPIEeHIUKYIIIPHON MIIIOCKOCTH

31

[lepnenauKysip U HaKJIOHHBIE:
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 110 IIOCKOCTH

https://resh.edu.ru/subject
/lesson/6127/start/221546/

32

[lepnenauKysip U HaKJIOHHBIE:
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 710 IJIOCKOCTH

33

[leprieHquKyNISp U HAKIOHHBIE:
paccTosiHue OT TOYKHU JI0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 0 MIIOCKOCTH

34

[leprieHquKyNISp U HAKIOHHbBIE:
paccTosiHue OT TOYKHU J0



https://resh.edu.ru/subject

IJIOCKOCTH, PACCTOSTHHUE OT
MPSIMOM 0 MJIOCKOCTH

35

VYIIIBl B IPOCTPAHCTBE: YOI
MEKIy NPSMOM U IUIOCKOCTBIO

36

JIByrpaHHbIi yroJi, TMHEHHBINA
yroJl AIBYTPaHHOTO yria

37

JIByrpaHHBII yroJl, JTMHEHHBINA
yroJ1 IBYI'PaHHOIO yIiia

38

[lepnieHIUKYISIPHOCTD
IJTIOCKOCTEH: MPU3HAK
MEPIEHIUKYIAPHOCTH ABYX
IJIOCKOCTEN

39

[TeprieHAMKYASIPHOCTD
IJIOCKOCTEH: MPU3HAK
MEPIEHIANKYIIPHOCTH ABYX
IIOCKOCTEH

40

[lepneHANKYISPHOCTH
IJIOCKOCTEH: MPU3HAK
MEePIEHANKYISIPHOCTH JBYX
TIOCKOCTEH

41

Teopema o TpéEx
MePIeHIUKYIIsIpax

42

Teopema o Tpéx
MEPIEHIUKYIIAPaX

43

Teopema o Tpéx
NEPIEHIUKYJIIpax

44

Kontponbhas paboTa mo TeMam
"IlepneHIUKYISIPHOCTD MPSIMBIX




U mwrockocteil" u "Vl MexXmy
MPSAMBIMH U TUIOCKOCTAMM"

45

[ToHnaTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEpPTKAa MHOTOTPaHHUKA

46

IIpusma: n-yronpHas npu3Ma;
IPaHU U OCHOBAHUs IIPU3MBI;
IpsiMasi ¥ HaKJIOHHAs! IPU3MBI;
OOKOBast U NOJIHAsL TIOBEPXHOCTh
MIPU3MBI

47

[apamnenenunen,
MPSAMOYTOJIbHBIN
napajIesICUIe] U €ro CBOMCTBA

48

[Iupamupna: N-yroapHas
NMpaMuJa, TpaHu U OCHOBAHUE
nUpaMu/ibl; 00KOBas U MOJHAS
MTOBEPXHOCTh TUPAMMU/IBI;
IIPaBUJIbHAS U YCEUEHHAS
nupamuaa

https://resh.edu.ru/subject
/lesson/6018/train/221561/

49

IIpaBuiIbHBIE MHOTOIPaHHUKH:
MIOHSITHE TPAaBUIIBHOTO
MHOT'OTPaHHUKA; IIPaBUIIbHAS
MIPU3Ma U NIPaBUJIbHAS
NApaMu/a; IpaBUIbHAs
TpeyrojbpHas nupaMuja u
MIPaBUJIBHBIN TETpa’ip; KyO

50

[IpencraBnenue o mpaBUIbHBIX



https://resh.edu.ru/subject

MHOTOTPaHHUKAX: OKTadIp,
JTOJCKAdIP U HKOCAIP.

o1

CuMMeTpust B IPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIIBHO
TOYKH, NPSIMOH, MJIOCKOCTH.
DJeMeHThl CAMMETPUH B
NUpaMKJiax, napajiesenunenax,
IIPaBWJIbHBIX MHOTOTpaHHUKAX

52

Boruucnenue 351eMeHTOB
MHOTOTPaHHUKOB: pEdpa,
JTMaroHaJu, yIJibl

53

[Tnomaas 60KOBOI MOBEPXHOCTH
Y TIOJIHOM NTOBEPXHOCTH MIPSAMOU
MIPU3MBI, TUIOLIab OCHOBAHHH,
TeopemMa 0 OOKOBOM TOBEPXHOCTH
MIPSAMOM IPU3MBI

54

[Inomans 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIBHOMN
MUPaMU/IbL, TEOPEMA O TUIOIIAAH
OOKOBOI1 MOBEPXHOCTH
YCEUEHHOM MUpPaMUIbI

55

KonTponbhas pabora o teme
"MHororpaHHuku"

56

TTorsarue 06 00BEME

https://resh.edu.ru/subject
/lesson/5629/start/23085/

57

O0BEM TUpaMUIBI

58

OO0bEM nupamuIbl

59

O0BEM nupaMuIsl



https://resh.edu.ru/subject

60

O06BEM TUpaMUIBI

61

OO0BEM pHU3MBI

62

OO0BEM npHU3MBI

63

O06BEM TPU3MBI

L

64

Kontponbhas paboTa o teme
"O06BEMBI MHOTOTPaHHHKOB"

65

IToBTOpenue, o6o0IIeHNE
CUCTeMaTH3all¥sl 3HAaHUI.
[TocTtpoenue ceueHuii B
MHOTOTpaHHHKE

66

[ToBTOpenue, o6o0IIeHNE
cHCTeMaTH3alus 3HaHUH.
Briunciienue paccTosHUiA:
MEXy IBYMSI TOUKaMH, OT TOYKH
JI0 IPSIMOM, OT TOYKH J0
IIJIOCKOCTH, MEX]TY
CKPEIIHUBAIOIIUMUCS PSIMBIMU

67

HtoroBas koHTpoJibHAs paboTa

68

[ToBTOpenue, 06061IeHNE
CUCTEMAaTU3aLMs 3HAHUM.
Boluncnenue yrioB: MExXIy
CKPEIIMBAIOIINUMUCS IPSIMBIMU,
MEXy IIPSIMOH U IIJIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJIOB
MEXY IIIOCKOCTAMHU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

Konn4yectBo yacos DJIeKTPOHHBIE
Ne ara u¢posbie
Tema ypoka Kontpo Mpaktn | [ uudp
n/n Bceero JBbHBIE yecKHe U3Yy4YeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchbl
[TonsiTue BekTOpa https://resh.edu.ru/
1 1 subject/lesson/4758
/start/21651/
2 PaBeHcTBO BEKTOpPOB 1
CroxeHue 1 BBIMUTaHHE BEKTOPOB https://resh.edu.ru/
3 1 subject/lesson/4758
/start/21651/
4 CyMMa HECKOJIBKUX BEKTOPOB 1
5 YMHOkKEHHE BEKTOpA HA YUCIIO 1
KomMInanapHsie BEKTOPBI https://resh.edu.ru/
6 1 subject/lesson/4758
/start/21651/
7 [IpaBuio napannenenunena 1
PaznoxeHnne BeKkTopa 1o TpeM HEKOMIUIaHAPHBIM
8 BEKTOpaM 1
Pemenune 3aau no reme «BekTopsl B
9 MPOCTPAHCTBE) 1




Kontponbhas padora Nel

10
[IpsamoyrospHas cucTeMa KOOpJAWHAT B
11 IIPOCTPAHCTBE
12 | Koopaunatel Bekropa
CBsI3p MEXy KOOPJIMHATAMYU BEKTOPOB U
13 | koopauHaTamu ToUYeK
[Ipocrenmmue 3anaun B koopanHarax. KoopauHaTel
CepeauHbl OTpe3Ka. BrluncieHne IIMHbBI BEKTOpa
14 1o ero xoopanHatam. PaccTOsIHIE MEKLY ABYMs
TOYKaMH
Pemenue 3amau no reme «KoopauHaTel TOUYKU U
15 | xoopmuHATHI BeKTOpa»
VYron mexny Bekropamu. CKansipHoe
16 | npoussenenne BekTopoB
CkanspHOe Npou3BEIAEHUE BEKTOPOB B
17 xoopanHarax
Berunciienue yriioB Mexay NpsIMbIMU U
18

IIIIOCKOCTAMM

19

[{enTpanbHas U oceBasi CHMMETPUU




3epkanbHas cummetpust. [lapanienbHblil nepeHoc.

20
O06o06mmaronuit ypok no teme «MeToJ1 KOOpArHAT B
21 MIPOCTPAHCTBE»
9o | Konrposbnas pabora Ne2
[Tonsitne nmnuuapa. OCHOBaHUE TWJINHAPA, https://resh.edu.ru/
23 | obpasyromie WHINHIPA, OCh MUIHHIPA subject/lesson/6300
/start/22493/
o4  llmomianb NOBEPXHOCTH IUIUHIPA
Pemenue 3a1ay Ha BBIUKCICHUE TUIOLIAAH
25 MOBEPXHOCTH IUIUHAPA
[Tonsarue konyca. Och KOHYca, 00pa3yroIIue
26 | konyca, GOKOBas IIOBEPXHOCTH KOHYCA
o7 | Ilmommaae MOBEPXHOCTH KOHYCa
Perienue 3a/1au Ha BHIYUCIICHUE TLTOIIAAN
28 | [10BepXHOCTH KOHYyCa
og | YCCUYCHHBIN KOHYC
[Inomans 60KOBOI MOBEPXHOCTU YCEUEHHOI'O
30

KOHycCa




Cdepa u map. Lentp, paguyc, nuameTp chepsl

31
32 | YpaBHeHue chepbl.
33  DB3anMHOe pacnonoxenue cheprl U MIOCKOCTH
34  KacarenbHas miockocTs x cdepe
35 | lmomans chepor
36  DB3anUMHOE pacroyioKeHue CPepbl U NPSMOi
37  Pemenue 3ana4 Ha cepy, BIMCAHHYIO B LIUITHJID
3  Pemenue 3a1a4 Ha cepy, BIMCAHHYIO B KOHYC
39  OO6oOmaromuii ypok 1o teme «Tena BpameHus»
40 | KonTponbnas pabora Ne3
OO0beM nunuHIpa https://resh.edu.ru/
41 subject/lesson/4046
/start/23236/
47 | Pemienue 3a1ay Ha BBIYMCIIEHUE 00BEMA IIMIIMHAPA
O6bem KoHyCa https://resh.edu.ru/
43 subject/lesson/4046

/start/23236/

44

O0BeM yceueHHOro KoHyca




Pemenue 3a1a4 Ha BEIUMCIICHUE o0BeMa KOHYCa

45
46 | OOBeMm mapa.
O6beM 11apoBOro CErMeHTa, MIapoBOro CJIos U
47 mapoBoro cekTopa
Pemenue 3aay Ha BeIUMCIEHUE 00BEMA 111apa U
48 €ro yacreu
O6o6maronuit ypok no reme «O0beMbl Tel
49 ppameHms»
5o  KontposbHas pabora Ned
[ToBTOpenue. [1apaiuienbHOCTH NIPAMBIX U
51 mmockocreii
5o  IloBropenue. Terpasap u napajienenuie
[ToBTopenue. [lepneHAMKYISIPHOCTD MPSMBIX U
53 | mockocrei
54  IloBropenune. Teopema o Tpex MEPICHAUKYIAPAxX
55  lloBropenue. J[ByrpaHHbIiA yro

56

IToBTopenue. IIpssMOyronbHbIi napasienenunes




57

[ToBTOpeHue. Brruncienne yrna Mexay npsMou u

IJIOCKOCTBIO
IToBTOpenne. Muororpannuku. [Ipusma.
58 [Tupamua
[ToBTOpenue. Pemenue 3a1a4 Ha BEIYUCIICHUE
5 | mromapneii MOBEPXHOCTEN MHOTOIPAaHHUKOB
60  IloBropenne. MeTox KOOpAMHAT B MPOCTPAHCTBE
[ToBTOpenue. Pemenre npocrenimmx 3aaad B
61 KOOpAMHATaX
62  lloBropenue. CkanspHOe NPOM3BENECHUE BEKTOPOB
[ToBTOpEeHUME. Brrunciaenue yrioB MeXAy IpsIMbIMU
63 | u mwiockocTaME
6a  lloBropenue. LluiuHIp, KOHYC, IIap
[ToBTOpEeHME. Briuncienue miomany NnOBEpXHOCTH
65 | ren BpAILICHUS
[ToBTOpenue. O0BEM NPSIMOYTOIBLHOTO
66

napaJuiCJICimIicaa

67

[ToBTOopenue. O0bEM NPSIMOi MPU3MBI U HUIMHAPA




68

[ToBTOpenue. OO0beM NMUpaMuAbl U KOHYCa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




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

* MaremaTuka: anrebpa v Hauajaa MaTeMaTUYECKOr0 aHAIN3a, TE€OMETPUSL.
I'eomerpus, 10-11 knaccel/ Atanacsa JI.C., byry3oB B.®., Kagomiies C.b. u
npyrue, AkimonepHoe odmiectBo «M3aarensctBo «lIpocBenieHue»

Pa6ouas Terpaan 10 knacc aBropsl FO.A.I'mazkos, 1.M.FOnuna, B.®.byty30B,
M.IIpocsemenne, 2018r

HNunaktuueckue marepuansl 10 kinacc, aBrop b.I'.3uB, M.IIpocsemienue,
2018r

3agauu nio reomerpun 7-11 xiaccel, b.I'.3uB, B.M.Meiinep u ap.,

M.IIpocgemienue, 2018r

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
N3yuenne reomerpuu B 10-11 ximaccax. Knura qnst yaurens. C.M.CaaksiH,

B.®.byry308B, M.IIpocsemenue, 2016r

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Pocculickas 35ekTpoHHAs IIKOJa
https://resh.edu.ru/subject/lesson/4747/start/125589/;
https://resh.edu.ru/subject/lesson/6065/start/125651/;
https://resh.edu.ru/subject/lesson/4724/start/20411/;

https://resh.edu.ru/subject/lesson/6063/start/21120/



