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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaibHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro OOIIEro 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX 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

Baxxnocte ydeOHOro Kypca TE€OMETPHH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus OOYCIIOBJIE€HA MPAKTUYECKOH 3HAUYMMOCTBIO METANpeIMETHBIX WU
NPEIMETHBIX PE3yJbTaTOB OOyYEeHHS T€OMETPUU B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYrUX y4eOHBIX JUCIMIUIMH. Pa3BUTHE y 00yUaromuxcs
NPABWIbHBIX TPEICTABICHUNA O CYIIHOCTH M TPOUCXOKIEHUU T€OMETPUUYECKUX
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
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yYanuxcs, a TakKKe KadeCTB MBIIUICHHS, HEOOXOMWMBIX IS aJanTaiud B
COBPEMEHHOM OOIIIECTBE.

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

Jlorndyeckoe MbIIuieHUEe, (GOPMHUPYEMOE TPH HM3YYCHHH OO0YYarOIIMMHUCS
HOHSITUIHBIX OCHOB T€OMETPHUU U MOCTPOCHUU LIETIOUYKHU JTOTHYECKUX YTBEPHKACHUN
B XOJE pEHICHUS TeOMETPUYECKUX 3a/ad, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

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



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

Lens ocBoeHusi mporpammbl yueOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPAa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHenU(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCTICITHOTO MPOAODKEHNs 00pa30oBaHMsI
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMIpEIHA3HAYECHA IS
O0YYarOIIMXCS CPETHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUH
Ha YpOBHE OCHOBHOro o0I1ero odpaszoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIyOOKO, €Clid B JajJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHUYECKHX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

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

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAaK YacTH MHPOBOUH

KYJIBTYpPbI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

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

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

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

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

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

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



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

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

[Ipenmourenue oTAAETCSA HATISIAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
INPAaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX IPENCTABICHUN Y
yyaluxcss B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelleHHs] 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJa4y Ha  ONEpPHPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
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 IPOCTpaHCTBEY. DOPMUPOBAHHE JIOTHUECKUX YMEHUI
pacrpezenseTrcss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO M 1O TrojaaM
OoOy4YeHHs Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHSTUSIMU Y HaBBIKAMH OCYILECTBIISIOCH MOCIIEI0BATENBHO U IMOCTYNATENbHO, 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 IIVIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hepemo B 10 knacce u 1 yac B
Hezento B 11 kacce, Bcero 3a aBa roja o0yuenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHSA  CTepeoMeTpuu. Touka, TpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

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

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMbBIE MAPAUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MIPU3HAK TMEPHEHAUKYJISIPHOCTA NPSAMOM M IUIOCKOCTH, TeOpeMa O NpsIMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[lepnieHaUKYIJISAp U HaKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 ILNIOCKOCTHU, PACCTOSIHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCTh  IJIOCKOCTEM: MPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIITYKJIBIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: N-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenine] U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, TPaHU H
OCHOBaHUE MUPAMUbl, OOKOBAsl U MOJHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHIa. OJIEMEHTbl NOpu3Mbl W nupamMunbl. lIpaBusibHbIe
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOTOTPAHHUKA; ITPABUJIbHAS IIPU3Ma U
IpaBWIbHAs THpPAMHUAA; NPABWIbHAS TPEYroJbHAs MNHUPAMUAA W TPABUIBHBIN
TeTpadp; kyo0. IlpencraBieHne o TpaBWIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMU/IBI.

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



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM IMOBEPXHOCTH MW MOBEPXHOCTH MPAaBUIBHOM MNHUpaMUIBI,
TeopemMa O Iulomaau yceuéHHou 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, oOpa3yroiiue UUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ymolas MW OCh;, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepxXHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN moBepXxHOocTU. KOHyC: OCHOBaHME U BepIIMHA, 00pa3yromias
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IJIOLIAJb MOBEPXHOCTU C(ephl.
B3aumHoe pacrnionoxenue chepbl U IIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
II0MAb CepHl.

N3o0pakeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

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

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

IlonoOHbie Tena B mpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOMIAAsIMHU
NOBEPXHOCTEHN, 00bEMaMH MOIOOHBIX TEJI.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3ioxkeHne BeKTopa o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JEUCTBUM C BeKTopamu. lIpsmoyronsHas cucrema



KoOpAuHAT B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreimne 3amadud B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenre yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl Y4EOHOrO MpeaMeTa
«MaremaTuka XapakTepU3yIOTCS:

1) I'pa:knanckoe BoCIMTAHHE:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOMN MO3UIIMN 00YUAIOMErocs Kak akKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBJICHUH,
poLeyp TpakIaHCKOro oOIecTBa (BBIOOPBHI, OMNPOCHl U TMp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COIMAIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA U HA3HAYCHUEM.

2) IlaTpuoTHYecKoe BOCITUTAHHUE:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTUYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM LIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTHKEHHHM B JAPYTUX HayKaxX, TEXHOJOTHsX, chepax
3KOHOMUKH.

3) ZlyXOBHO-HPaBCTBEHHOT'0 BOCITUTAHNS :

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoma;
c(hOpMUPOBAHHOCTHIO  HPAaBCTBEHHOI'O  CO3HAHMS, OSTHYECKOTO  IIOBEIACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHUN HAYKU U IESTEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIETo.

4) IcTeTHYecKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOILIEHUEM K MHpPY, BKIIOYAsi ICTETUKY MAaTEMaTHU4ECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUUMYHBOCTHIO K MATEMATHUECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

5) ®u3znveckoe BoCIUTAHHE:

c(OpMHPOBAHHOCTBIO YMEHHSI TPUMEHSITH MaTeMaTHYEeCKUe 3HAHUS B
MHTEpecax 370pOBOro U 0e30macHOro odpasa >KU3HU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIM PEXKUM 3aHSATUN U

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

6) TpyaoBoe BocnuTaHue:

FOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOMUS; MHTEPECOM K
pa3nmuuHbIM  chepam  MPOPECCHOHATIBHOW  JESITENbHOCTH,  CBS3aHHBIM  C
MaTEeMaTUKOW U e€ MPUIOKCHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oymymieit mpodeccid W pealu30BbIBATE COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI;



FOTOBHOCTBIO U CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIIPaBICHHOCTH.

7) DK0JIOrHYeCKoe BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTBIO DKOJIOTUYECKON KYJIbTYpbl, MOHUMAHHEM BIIUSHUS
COIIMATbHO-?)KOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBbHON
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMaTHUYECKUX 3HAHUU NJi1 pelieHus 3ajad B
00JJaCTU  OKpYXalollle cpeabl, IUIAHUPOBAHUS TIOCTYNKOB M OILEHKU HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

8) LleHHOCTH HAYYHOT'O TO3HAHMS

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HAyKHd Kak cQepbl UYeIOBEUECKOW MesSTeNIbHOCTH, ITAloB €&
pa3BUTHUS M 3HAYUMOCTH JJI1 PA3BUTHUS IUBWIM3ALUH; OBJIAJCHUEM S3bIKOM
MaTeMaTUKU M MaTeMaTUYECKOW KyJIbTYpOM Kak CpPEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
WHIVMBUAYaJbHO U B TPYyMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO IMpeaMeTa
«Marematuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeUusMuU, YHUBEPCATbHbIMU Pe2yISIMUBHLIMU OCtiCMBUSMU.

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

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTYy MOHATUAMH, (OPMYIHPOBATH
ONpenesicHsl TOHATHUW; YCTaHABJIMBATH CYIIECTBCHHBIH  TpHU3HAK
KJaccu(uKauy, OCHOBAaHUA sl OOOOIICHWS W CpaBHEHUS, KPUTECPUU
MIPOBOJIMUMOTO aHAJTH3A;

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

e BBIABIATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTuBopeursi B (aKTaxX, JAaHHBIX, HAONIOACHHWSIX W YTBEPKIACHHSIX;



npenjaraTb ~ KpUTEpUM  JIJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

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

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

e BBIOMpaTh CHOCOO penieHust yd4eOHOM 3agau (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMpATh HauOoJee MOAXOASIMUA C YIETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIOJIb30BaTh BOMNPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

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

e CaMOCTOSITENIBHO (OPMYIUPOBATH 0OOOIIEHUS M BBIBOJBI MO pe3yjIbTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e TMPOTHO3UPOBATh BO3MOKHOE pPA3BUTHE MPOLIECCA, a TAKKE BbIIBUTATH
MIPETNOIO0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABIATH JACPUITUTH MHPOPMAIIUH, TAHHBIX, HEOOXOAMUMBIX IS OTBETA
Ha BONPOC U JJIs PEIICHUS 3aa4H;

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

e CTPYKTYpUpOBaTh MHPOPMALIHIO, IPEICTABIATh €€ B Pa3Iu4HbIX (HOpMax,
WUTIOCTPUPOBATh Tpaduyuecky;

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

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CcHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00OVHUAOUJUXCAL.

OO0menune:



BOCHIPUHUMATh UM  (QOPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU M LIETSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpa)XKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX TEKCTax, /1aBaTh IOSICHEHUS IO
XOJly peUIeHUs 3a/1a4yi, KOMMEHTUPOBATh MOJY4YEHHBIN pPe3yJIbTaT;

B X0J1e 00CYXKIeHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY O0CYK/1a€MOM TEMBI,
npoOJIeMBbl, pelIaeMon 3aJ1aul, BbICKa3bIBATh UJIEU, HAalleJIEHHbIE HA TTOUCK
pELICHMSI; COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAJIOra, OOHapy>XMBaTh Pa3IMuMe€ U CXOJCTBO IMO3MIIMI; B
KOPPEKTHOU popme hopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pPE3yJabTaTbl  pEIIEHHs  3a7a4d,  SKCIEPUMEHTAa,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ1ay MPE3EHTALMU U OCOOCHHOCTEN ayTUTOPHUH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJBb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHANBUYyaTHON paOOThI MPY PEIICHUH YIEOHBIX 3a1a4; MPUHUMATH I1eJTh
COBMECTHOU JESTEIbHOCTH, IUIAHUPOBATh OPraHU3aIdi0 COBMECTHOMN
paboThl, pacrpenensaTh BUAbI padoT, 10roBapuBaThCs, 00CYKIaTh MPOIECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax padboThl (00CYyKIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIE); BBINOIHATH CBOK YacTh pabOThl U
KOOPJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJI€HAMH KOMAaHJbI;
OLICHUBATh KA4e€CTBO CBOETO BKJIajJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PENICHHUS 3a]1a4H, BRIOUPATh CIIOCO0 perIeHus
C Y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uH(pOpMaITIH.

CaMOKOHTPOJIb:

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

MPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpU PELICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMJIEHHBIX OIMMOOK, BHISIBICHHBIX TPYAHOCTEH;



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

NPEJMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUSIMHU: TOUKA, PsIMas, IIIOCKOCTb.

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

OmnepupoBarh MOHATUAMU: MAPATUIETBHOCTD U MEPIEHANKYIISPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KrnaccuduimpoBaTs B3aUMHOE pACIONIOKEHHE TNPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

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

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIH W HEBBITYKJIBINA
MHOT'OTPaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, TIPABUIIbHBI MHOTOTPAaHHUK.

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

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

OnepupoBaTh MOHATHIMHU: CEKYIIas TNIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBSICHATH MPHUHIIUIIBI IOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

CtpouTh ceyeHHs] MHOTOTPaHHUKOB METOJOM  CJIEOB,  BBINOJIHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

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

Pemars 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIIMYUH MO 00pa3lam Win
aNropuTMaM, TPUMEHSS W3BECTHBIC AHAJUTHYECKUE METOAbl TpPH PEIICHUU
CTAaHIAPTHBIX MAaTeMaTHYECKMX 3a/Jad Ha  BBIYUCICHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXIy TMpPSIMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



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

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

W3Bnekatb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HMH(OpPMAIHIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

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

[IpumeHaTs mpocTedlive NPOrPaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

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

[IprMeHATE MONMYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH DPEATbHBIE
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUyecku CcGOpPMYyJIHPOBAHHON MpoOJIeMbl, MOJEIUPOBAaTh peabHbIE
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TOHITHI U TEOpEM, anmnapara aareOphl; pemaTh
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11 KVIACC

OnepupoBaTh MNOHATHSIMHU: LWIMHIPUYECKAs TMOBEPXHOCTh, 0Opasyroliue
IWIMHAPUYECKON  MOBEPXHOCTH;  IWJIHUHAP;,  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

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

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHSMH: IMAPOBOW CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJIOs, BHICOTA IIAPOBOIO CIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHHUK, BIMCAHHBIK B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAIICHHUS.

BbI4uciisiTh COOTHOMICHHUSI MEXIY TUIOMIAASMHU MTOBEPXHOCTEH W 00BbEMaMu
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, MHTEPHIPETHPOBATH M NPeoOpa3oBbIBaTh HHPOPMALHIO O
INPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, MPEICTABICHHYIO Ha YepTexkax U
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

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

[IprMeHsTh IpaBWIIO NAapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: J1E€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MEXKIY
BEKTOPAMHU, CKAISIPHOE NPOU3BEICHUE BEKTOPOB, KOJUNIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOEC IMPOU3BEIACHUE, pACKIAAbIBATL BEKTOp 10 JABYM
HEKOJUIMHEAPHBIM BEKTOpPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTe reoMerpuueckue (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOIaralliuX HECKOJIBKO 1IaroB PELICHUs, €CIIU YCIOBUS IPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

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

Pemare 3azayn Ha J10Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLUCHUM W
HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00pa3laM WK aaropuTMaM, NPUMEHss
U3BECTHBIC METO/BI IIPU PELLIEHUHU CTAHAAPTHBIX MaTEMATUYECKUX 3a7ay.

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

[IprBOoaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HU, pacllO3HAaBaTh IPOSBIECHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

IIprMeHATh IMOIMYyYEHHBIE 3HAHMUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HM3YYEHHBIC IIOHATHA B IIPOLECCE IIOMCKA PELICHUS
MaTEeMaTUYECKH C(HOPMYTUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh pPEAJbHBIE
CUTyallud Ha A3BIKE TIEOMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOIEIUA C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITHI U TEOpeM, almnapara aareopsl; pelaTh
IIPAKTUYECKUE 3aa4U, CBA3AHHbBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHUH.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (undposbie)
Kontpoasnsbie | IlpakTHyeckue
n/n NporpaMMbl Bcero o0pa3oBaTesibHbIE
padoThbI padoTsbI
pecypchbl
1 BBenenue B ctepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[NapannenbHOCTh MPSAMBIX M TUIOCKOCTEH
3 [eprieHIUKYISAPHOCTH MPSIMBIX U 12
IIJIOCKOCTEMN
4 VYTi1el MEXAY IPSAMBIMHU U IIJIOCKOCTSMU 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPaHHHUKOB 9 1
7 IloBTOpEHME: CeUeHUs], pACCTOSTHUS U YTJIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE

HanmenoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )

NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE

padoTbI padoThI
pecypchbl

[ToBTOpenme, 0600IIEHNE, 5 1

CHUCTeMaTHU3alus 3HAHUN

Teuna BpameHus 12

O06BEMBI TEN 5 1

BexTopbl 1 KOOpAMHATHI B POCTPAHCTBE 10

[MoBTOpenue, o606IICHNE, 5 1

cHUCTEeMaTHU3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 3 0




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo yacos JJIeKTPOHH Bocnurareanb
ble HbII
Ne Kontpoas | Ilpakrtnu | /Jlara
Tema ypoka nugposbie KOMIIOHEHT
n/m Bcero HbIE ecKHe H3yYeHus!
o0pa3oBate
padoTbI padoTbI
JbHBIE
pecypchl
[ToBTOpenwue, 0600IIeHNE CUCTEMAaTH3aAITUS 6,8

1 N 1 03.09
3HaHUMU.

2 BxonHas koHTposbHAs paboTa 1 1 06 (17) 4,6,3
OCHOBHBIC MIOHATHS CTEPECOMETPHUU: TOUKA, 4,5,6
psiMasi, IJI0OCKOCTh, MPOCTpaHCTBO. [IpaBnna

3 M300pakeHUsI Ha PUCYHKAX: U300paKeHUs 1 10 (06)

IIJIOCKOCTEH, MAPaJUICIIbHBIX IIPSMBIX

(OTpe3KoB), cepeuHbI OTpe3Ka

[TonsiTne 06 aKCHOMATHYECKOM TTOCTPOSCHUH 2,5,6
4 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U 1 13 (10)

CIIEICTBHS U3 HUX

[onsiTe 00 aKCHOMaTHYECKOM MTOCTPOSHUU 1,4,6
5 CTEPEOMETPHUHU: aKCUOMBI CTEPEOMETPHUU U 1 17 (13)

CIIEACTBUS U3 HUX

[Tonstre 00 akcMOMaTUYECKOM MTOCTPOCHUU 6,8

6 CTCPEOMETPHUH: aKCHOMBI CTCPEOMETPUH U 1 20
CJIEACTBUS U3 HUX

v Tlonsarus: IepeceKaroumecs MmI0CKOCTH, 1 24 4,6,8
IepeCceKaroIuecs npsaMas U INIOCKOCTh

8 [Tapayu1enbHOCTB NPSIMBIX U IUVIOCKOCTEH B 1 27 4,5




IIPOCTPAHCTBE: NapajlleJIbHbIE IPSIMBIE B
MPOCTPAHCTBE; NAPATUIETBHOCTD TPEX

MPSAMBIX

[lapauenbHOCTB IPSMBIX U IUIOCKOCTEH B 5,6
9 IIPOCTPAHCTBE: MapalIeIbHbIE IPSIMBIE B 01.10

MPOCTPAHCTBE; NapalIEILHOCTD TPEX

MPSIMBIX

[TapannenpHOCTh NPAMBIX U INIOCKOCTEHN B 4,6
10 npoctpaHcTse: [lapannenbHOCTh NpsAMON U 04

IUIOCKOCTH

[TapauienpHOCTB NPSIMBIX U TUIOCKOCTEN B 4,5,6
11 npoctpaHcTe: [lapamienbHoCTh MpsMOi U 08

IUIOCKOCTH

B3anmHoe pacronoxeHue npsmMbIx B 4,6,8
12 MIPOCTPAHCTBE: MEePECEKAIONIINecs, 11

IapajulebHble U CKPEIUBAIOIIUECS IIPAMBIE
13 VYTIIBl ¢ COHANPABICHHBIMUA CTOPOHAMHU 15 6,8
14 VYron Mexay NpsMbIMU B IPOCTPAHCTBE 18 4,6,8
15 Yroa Mexay NpsMbIMHU B IPOCTPAHCTBE 22 4,5,6

[TapannenpbHOCTh INIOCKOCTEM: 2,5,6
16 25.10

rapasuieabHble IIOCKOCTH
17 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH 05.11 1,4,6

3HAKOMCTBO C MHOTOT'PaHHUKAMH, 6,8
18 n300pakeHue MHOTOTPAaHHUKOB Ha 08

PHUCYHKaX, Ha IPOECKUMOHHBIX YEPTEKAX
19 [Ipocreiimme mpocTpaHCTBEHHBIC (DUTYPHI Ha 1 4,6,8

IUIOCKOCTH: T€TPasap, KyO, napasuienenumne
20 HauanbHbie cBeieHus 0 KyOe U nmupaMuze, 15 4,5




ux pa3BépTku u Mojenu. CeueHus

MHOTOTPaHHUKOB

21 [ocTpoenue ceueHmit 19 5,6

22 ITocTpoenue ceueHuit 22 4,6

93 Kontponbnast pabota Ne 1 mo teme ” 4,6,8
"[lapanienbHOCTb MPSIMBIX U IJIOCKOCTEH"

24 IlepneHauKyIsIpHOCTD MPSAMOM U IUNIOCKOCTH: 29 4,6,8
NEPIEHINKYJIIPHBIE IIPSIMBIE B IPOCTPAHCTBE

o5 [Ipsimbie mapaiebHbIE U 03.12 4,6,8
MEePIEeHIUKYIIIPHBIE K IIOCKOCTH

26 [IpsiMble nmapanensHble U 06 4,5
NEPIEHIUKYIIIPHBIE K IUIOCKOCTH

97 [Ipu3HaK NepneHUKYIIPHOCTU IPIMON U 10 5,6
IJI0CKOCTH

28 [Ipu3Hak NeprneHAUKYIIPHOCTH IPSIMOU U 13 4,6
IJIOCKOCTH

29 Teopema o psAMON NEePICHANKYISIPHOM 17 4,5,6
IJIOCKOCTH

30 Teopema o npsIMOi NTEPIIEHIUKYISIPHON 20 4,6,8
IJIOCKOCTH

31 Teopema o psMOM NEPICHANKYISIPHOM » 6,8
IJI0CKOCTH
[lepnenauKyIsip U HAKJIIOHHBIE: PACCTOSIHUE 4,6,8

32 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT 27.12
IIPSIMOM 710 IJIIOCKOCTH
[TeprieHAMKYISIP ¥ HAKJIOHHBIE: pPACCTOSIHUE 4,5,6

33 OT TOYKH JI0 TIIOCKOCTH, PACCTOSTHHE OT 10.01

IIPSAMOM A0 IJIOCKOCTH




[TeprieHAMKYISIP U HAKJIIOHHBIE: pPACCTOSIHUE 2,5,6
34 OT TOYKH A0 INIOCKOCTH, PACCTOSTHUE OT 14
IPSIMOM 10 IJIOCKOCTH
[IeprieHAMKYISAP U HAKIIOHHBIE: PACCTOSIHUE 1,4,6
35 OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT 17
MPSAMOM 10 MIIOCKOCTH
36 Teopema o TpEx mepreHIUKYIIpax 21 6,8
37 Teopema o Tpéx mepreHanKyIsIpax 24 4,6,8
38 Teopema o TpEx mepHEHANKYIApAX 28 4,5
39 VYTIIBl B IPOCTPAHCTBE: YTOJI MEXAY IPIMON 31 5,6
U TUIOCKOCTBIO
40 JIByrpaHHBIi yroJl, JUHEHHBIA yTOl 04.02 4,6
IBYTPAHHOTO yIJIa
41 JIByrpaHHBII yroJl, JMHEHHBIA yTOI 07 4,5,6
JBYTPAHHOT'O yIJia
4 [leprnieHAUKYISIPHOCTD MJIOCKOCTEMN: IIPU3HAK 1 4,6,8
NEPIECHINUKYJIIPHOCTH ABYX IUIOCKOCTEU
43 [TeprieHANKYASAPHOCTD MIIOCKOCTEM: TPU3HAK 14 6,8
MEPIEHIUKYJIIPHOCTH ABYX IUIOCKOCTEH
44 [lepnieHAUKYISPHOCTD MJIOCKOCTEMN: IIPU3HAK 18 4,6,8
MEPIEHINKYJIIPHOCTH ABYX IUIOCKOCTEN
Kontponsnas padora Ne 2 o teme 4,6,8
45 "IlepneHIUKYISPHOCTD MPSIMBIX U 21
m1ockocTei"”
[ToHsATHE MHOTOTrpaHHHMKA, OCHOBHBIE 2,5,6
46 3JIEMEHTBI MHOTOI'PaHHUKA, BBITYKJIbIE U -5

HCBBIITYKJIBIC MHOTOT'PAHHUKH, pa3BépT1<a
MHOI'OrpaHHHKa




47

[Tapannenenunen, NpsiMOYroJIbHBIN
napaJijiesienunes U ero cBocTaa

28

1,4,6

48

[Ipusma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAs IOBEPXHOCTh
IIPU3MBI

04.03

6,8

49

[Mupamupa: N-yrosnbHas nupamuaa, rpaHu v
OCHOBaHHE MTUPaMHUJIbI; OOKOBas M MOJIHAS
MIOBEPXHOCTh TUPAaMHU/IbL; TPaBUIIbHAS U
yCeu€HHasl NUpaMua

07

4,6,8

50

[IpaBubHBIE MHOTOTPAHHUKU: TIOHSITHE
MPaBUIILHOTO MHOTOT'PAHHUKA; TPaBUIIbHAS
mpu3Ma U MpaBuiIbHAs MUPaAMUIA;
MIpaBWJIbHAS TPEYTOJIbHASI MUPaAMUAA U
MIPaBWIBHBIN TETpasIp; KyO

11

4,5

51

[IpencraBnenue 0 mpaBUIbHBIX
MHOT'OTpaHHUKAX: OKTadAp, JOACKa AP U
UKOCadIp.

14

5,6

52

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHS
OTHOCUTEIILHO TOYKH, TIPSMOH, TNIOCKOCTH.
DJIeMEHTHl CHMMETPUU B TUpaMuax,
napasiesienuneaax, MpaBuiIbHbIX
MHOTOTpaHHUKAX

18

4,6

53

Bbrauciienue 3JeMEHTOB MHOTOTPAaHHHKOB:
pé6pa, TMaroHau, yribl

21.03

4,5,6

54

[Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM
MTOBEPXHOCTHU NPSAMOM IPU3MBI, IUIOIAb
OCHOBaHHH, TeopemMa 0 OOKOBOH
MTOBEPXHOCTHU NPSIMOMN MPU3MBI

01.04

4,6,8




[Tnomaas GOKOBOM MOBEPXHOCTH H 4,6,8
55 MTOBEPXHOCTH TIPABIIILHOM MTHPAMUIBI, 1 04
Teopema o IIoua u OOKOBOI MOBEPXHOCTH
YCEYEHHOW MUPAMUBI
56 ‘I‘<OHTp0J'H>Ha$I pabota Ne 3 o Teme 1 08 4,6,8
MuororpanHuku"
S7 [lonsitue 06 00bEME 1 11 5,6
58 O06BEM TUpamMuIbI 1 15 4,6
59 O0BEM TUpaMUIBI 1 18 4,5,6
60 OO0BEM TTUpaMHuTBI 1 22 4,6,8
61 OO0BEM TUPAMHUTBI 1 25 6,8
62 O06BEM TPU3MBI 1 30 4,6,8
63 O0BEM IPU3MBI 1 06.05 4,5,6
64 OO0BEM TTPU3MBI 1 08.05 2,5,6
65 Konrponsnas padora Ne 4 mo teme "O0BEMBI 1 13 4,6,8
MHOTI'OTPaHHUKOB"
[ToBTOpenue, 0600IIeHNE CUCTEMAaTH3AITNS 6,8
3HaHUU. BplunciaeHne pacCTOSIHUM: MEXIY
66 JIBYMSI TOYKaMH, OT TOYKH JI0 MPSIMOHi, OT 1 16
TOYKH JI0 TMJIOCKOCTH, MEXKITY
CKPEIIHUBAIOIIUMUCS MPSIMBIMU
67 Wtorosas koHTpoJsibHAs paboTa 1 20 4,6,8
[ToBTOpeHME, 0000IICHNE CUCTEMATH3ATIHS 4,6,8
3HaHUU. BeluuciaeHue yrios: MEXRy
68 CKPEITUBAIOIIMMHUCS TIPIMBIMH, MEXTY 1 23

MPSIMOM U TUIOCKOCTbIO, IBYTPaHHBIX YIJIOB,
YTJI0B MEXKAY IIIOCKOCTSIMU
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11 KVIACC

KonunuyectBo yacos DJIeKTPOH BocnurareJn
Hble HBbI
Ne ni/m Tema ypoka Kontpou Hpakriy fata uu@poBbie = KOMIIOHEHT
Bceero HbIE ecKue U3yYeHUs
o0pa3zoBar
padoThbI padoThbI ClLHEIE
pecypchbl
[ToBTOpenue, 00o0IIEHNE U 6,8
1 cucreMaTHu3anus 3HaHuil. OCHOBHBIE 1
(burypsl, GakThl, TEOPEMBI Kypca 03.09
CTepEeOMETPUU
IToBTopenue, o6o0IICHNE U 4,6,8
5 cucreMaTH3anus 3HaHui. OCHOBHBIE
(burypsl, GpakTbl, TEOPEMBI Kypca 04
CTepEeoMETpUU
3 BxonHast KoHTposbHAs paboTa 1 1 10 4,6,8
[nnmuaapuyeckast TOBEPXHOCTb, 5,6
4 o0pa3ymolye WINHIPUIECKON 1
MMOBEPXHOCTH, OCh MJIMHIPUYECKON
MTOBEPXHOCTHU
Hunuuap: ocHOBaHUS U OOKOBast 4,6
5 MMOBEPXHOCTh, 00pa3yromas U OCh; TJIOMA b 1 17
OOKOBOW M MOJTHOU MTOBEPXHOCTH
Hununnp: ocHoBaHMS U OOKOBAsI 4,5,6
6 MMOBEPXHOCTh, 00pa3yroias U 0Ch; IJIOMIA/Ib 18
OOKOBOH U MMOJIHOW TOBEPXHOCTH
v I/I306pa>1<eHI/Ie [UIMHApPA Ha INIOCKOCTH. 1 24 4,6,8
Pa3Béprka nununapa. CeyeHus: HUIMHIpA




(TITOCKOCTHI0, MapayIeIbHON HIIN
MEPHEeHIUKYJIIPHON OCH LIMJIUH/IPA)

[Hunuaap: peureHue 3aaa4d 25 6,8

Hunuuap: pemenue 3ana4 01.10 4,6,8
10 Humuaap: pemienue 3a1a4q 02 4,6,8

Konundeckas HOBEpXHOCTh, 00pa3yIoIIue 2,5,6
11 KOHHYECKOU ITOBEPXHOCTH, OCh U BEPIIUHA 08

KOHMUYECKOW ITOBEPXHOCTU

Konyc: ocHOBaHUE U BEpIIMHA, 1,4,6
12 o0pa3yrolas 1 0Ch; IUIOMa s> OOKOBOW 1 09

IIOJTHOW ITOBEPXHOCTH

Konyc: ocHOBaHuE U BepIIMHA, 6,8
13 oOpa3zyromas 1 0Ch; TJIOMAs OOKOBOU U 15

MIOJIHOM MOBEPXHOCTH
14 VYceu€HHbIM KOHYC: 00pa3yrolue 1 BbICOTA, 16 4,6,8

OCHOBaHHUs U OOKOBasi MOBEPXHOCTh

N306paxeHune koHyca Ha MIOCKOCTH. 4,5
15 Pa3BépTka konyca. CeueHust KOHyca 2210

(TII0CKOCTHI0, MapaljIesIbHON OCHOBaHUIO, U

IJIOCKOCTBIO, IPOXOASAIIEH Yepe3 BEPIINHY )
16 Komnyc: pemenue 3anau 23 5,6
17 Konyc: pemenue 3agau 05.11 4,6
18 Komnyc: pemenue 3anaq 06 4,5,6
19 Cdepa u map: neHTp, paguyc, 1uamMmeTp; 1 4,6,8

IUIOIIAJb TOBEPXHOCTH ChEephI
20 Cdepa u map: neHTp, paanyc, IMameTp; 13 4,6,8

II0LIa/1b MOBEPXHOCTHU Chepbl
21 N3o06paxenue chepsl, mapa Ha MIOCKOCTH. 19 4,6,8




Cedenus mapa

B3anmMHoe pacrionoxxenue chepsl u 5,6
22 IUIOCKOCTH; KacaTeJIbHas INIOCKOCTh K 20
cdepe; momanb chepsl
Bsaumnoe pacnonoxenue chepsl u 4,6
23 IJTIOCKOCTH; KacaTeabHas INIOCKOCTh K 26
cdepe; womanb chepsl
24 KomOuHnanus ten BpameHus u 97 4,5,6
MHOTOTPaHHUKOB
o5 KomOunamus ten BpaleHUs 1 03.12 4,6,8
MHOTOTPaHHUKOB
MHororpaHHuK, OIIMCAHHBIN OKOJIO chepsr; 6,8
26 cthepa, BIIMCaHHAs B MHOTOTPAaHHUK WU B 04
TEJIO BpallleHus
MHororpaHHuK, OMMUCaHHBIA OKOJIO0 Cepsl; 4,6,8
27 cdepa, BMCaHHAS B MHOTOTPAHHHK HITH B 10
TEJIO BpalleHus
28 Kontponbnas padorta Ne 1 mo remam "Tena 1 4,6,8
BpaieHus"
29 [onsite 06 00bEMe. OCHOBHBIE CBOWCTBA 17 2,5,6
00BEMOB TEN
30 O0BEM IUIMHApA, KOHYCa 18 4,6,8
31 O0BEM IUIMHApA, KOHyCa 24.12 6,8
32 O0BEéM mapa u miomags chepst 25.12 4,6,8
33 O0BEéM mapa u miomaas cheps 14.01 4,6,8
[TomoGHBIC TENIa B IPOCTPAHCTBE. 4,5,6
34 CoOTHOIIIEHUS MEXKTY TUTOIIAISIMU 15

MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEI




[TomoGHBIC TENa B MPOCTPAHCTBE. 4,6,8
35 CooTHoIIeHUsT MeX Y IUTOMAIIMU 21

MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEJ
36 OObeMsbI Tel: penieHne 3a1a4y 22 6,8
37 Kontpoinbnas padora Ne 2 mo remam )8 4,6,8

"O6bemsl Ten"
38 BekTop Ha IIIOCKOCTH M B IPOCTPAHCTBE 29 4,6,8
39 BexTop Ha IIJI0CKOCTH U B IPOCTPAHCTBE 04.02 2,56
40 Clio’)keHre ¥ BEIYMTaHHUE BEKTOPOB 05 1,4,6
41 CrnokeHue ¥ BRIYMTAaHHUE BEKTOPOB 11 6,8
42 YMHOXKEHUE BEKTOpa Ha YHCIIO 12 6,8
43 YMHOXEHUE BEKTOpa Ha YHCIIO 18 4,6,8

PasnoxeHne BekTopa 1o TpéM 4,5
44 HEKOMIUIaHApHBIM BeKkTOpaMm. [IpaBuio 19

napajuienenumnesa

Paznoxenune Bexkropa 1o tpém 5,6
45 HEKOMIUIaHAPHBIM BeKTopaM. I[IpaBuio 25

napajuiesenunesa

Pemenue 3amay, cBS3aHHBIX C 4,6
46 IIPUMEHEHHUEM IIPABWII AEHCTBUIN C 26.02

BEKTOPaMH

[IpsiMoyronbHas cucTeMa KOOpAMHAT B 4,5,6
47 npoctpancTse. KoopanHaTel BEKTOpA. 04.03

[Ipocreiimue 3a1aun B KOOpAUHATaX

[IpssmoyronbHas cucTeMa KOOpJUHAT B 4,6,8
48 npoctpancTse. KoopauHaTel BEKTOpA. 05

[Ipocreiimne 3axa4n B KOOpAUHATAX
49 VYron mexnay Bekropamu. CkajispHOe 11 6,8




IIPOU3BCACHUEC BEKTOPOB

50

VYron mexay Bekropamu. CkansipHoe
IIPOU3BEIEHUE BEKTOPOB

12

4,6,8

51

Brruncienue YIJI0OB MCKAY NPAMBIMU U
IINIOCKOCTAMU

18.03

4,6,8

52

Beruncnenue yrioB Mexy NpsMbIMHA A
IIJIOCKOCTSIMU

19.03

2,5,6

53

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTOI IIpU
PCUICHHUHN I'COMETPUYCCKHUX 3aa4

01.04

1,4,6

54

KoopanHaTHO-BEKTOPHBINA METOT TPU
PELICHUN TEOMETPUUECKHX 3a1a4

02

6,8

55

KOOpI[I/IHaTHO'BeKTOpHHﬁ MCTOX IIpU
PCUHICHHUHN I'COMETPUYCCKHUX 3aa4

08

4,6,8

56

BexTops!l B mpocTpaHCTBE: pellieHne 3a1a4d

09

4,5

57

Kontponsnas padora Ne 3 o reme
"BeKkTophl M KOOPAMHATHI B IPOCTPAHCTBE"

15

4,6,8

58

[ToBTOpeHme, 0600IIEHNE U
cucrteMaTtusanus 3Hagnii. OCHOBHEIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUHN

16

4,6

59

[ToBTOpeHme, 0600MIIEHNE U
cucteMaTtusanus 3Hagnii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpPEOMETPUU

22

4,5,6

60

[ToBTOpenue, 06061eHNE 1
cUCTeMaTHU3alus 3HaHui. 3agaqu
TJITAHUMETPUHU U METOJIBI MX PEIICHUS

23

4,6,8

61

[ToBTOpeHme, 006001IeHNE 1

29 (BbIX)

6,8




cucrteMaTtu3anus 3Hannii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca

CTepEeOMETPUU
[ToBTOpenue, 00o0IIEHNE U 4,6,8
cucreMaru3aius 3HaHuil. OCHOBHbBIE

62 30.04
¢burypsl, GpakThl, TEOPEMBI Kypca
CTEpEeOMETPUU

63 [ToBTOpenwue, 06061ueH1:1e " 1 06.05 4,6,8
CUCTeMaTH3alMsl 3HAHUI

64 [ToBTOpenue, 0600IIEHNE U 07 2,5,6
CHUCTEMATH3aIMsI 3HAHMMA

65 Nrorosas koHTpoNbHAs paboTa 1 13 4,6,3

66 [ToBTOpEeHmE, 0000MIIEHNE U 14 6,8
cUCTEeMaTH3alus 3HAaHUI

67 [ToBTOpeHwme, 06061ueH1:Ie " 1 20 4,6,8
CHUCTEMAaTH3aIMsl 3HAHHMA

68 [ToBTOpenue, 06061IeHNE 1 ” 4,6,8
CHUCTEMAaTH3alus 3HAHUI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka: anredpa U Hayaiaa MaTeEMaTHYECKOro aHaJIn3a, FEOMETPHSL.
I'eomerpus, 10-11 knaccel/ Atanacsa JI.C., byry3oB B.®., Kagomiies C.b. u
npyrue, AkunonepHoe oouiectBo «M3narensectBo «lIpocBelienrer
METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. Aranacsaun JI.C., ByryzoB B.®., Kagomues C.b. Meroanueckue
pexkomenaanuu. ['eomerpus. 10-11 knaccer

2. ®enepanbpHas paboyasi mporpaMma yueOHOro kypca «I'eomeTpusi»

3. METOAMYECKUE PEKOMEHJATIN IJI PYKOBOJAILLIMX U
IMEJAT'OI'MYECKUX PABOTHMKOB OBPA30OBATEJIBHBIX
OPI'AHM3AIIUI CTABPOIIOJILCKOT'O KPAS 110 OPTAHU3ALIMU

OBPA3OBATEJILHOU JESATEJIBHOCTU B 2024-2025 YYEEHOM I'O1Y

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HMHTEPHET
HOC Mos mikona

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/11

Poccuiickas asekTpoHHas mkosa

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/11/



		2024-10-21T08:57:09+0300
	Павлова Ирина Александровна




