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HOACHUTEJBbHAS 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 MHPOBBIX TpeOOBaHWH, TMPEABSIBISEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIMHA POCCHMCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMH OCHOBY JIJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMS,
IIEIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO Pa3BUTHUSA
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 HANPaBICHUU JUYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUS (YHKIMOHATHLHON MaTeMaTHIeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYrUX y4eOHBIX JUCIMIUIMH. Pa3BUTHE y 00yUaromuxcs
NPaBHIBHBIX TPEJCTABICHUNA O CYIIHOCTH WM IPOUCXOXKICHHH T'€OMETPHUYECKHX
aOCTpaKIii, COOTHONICHHH PEATbHOTO0 W HWICATBHOTO, XapaKTepe OTPAKECHUS
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 TaKKe Ka4deCTB MBIIUICHHUS, HEOOXOMWMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTBE.

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

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 HWCIIOIB3YIOTCS MPU PENICHUH 3a7ad €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
IPOCTPAaHCTBE — HEOOXOIMMOE YCIOBHE €ro CONHMaTBbHOTO ObITHs, (opma
OTPaXEHUSI OKPYKAIOIIETO MHPA, YCJIOBHE YCIICNTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusl  JIEUCTBUTEIBHOCTH.  OrnepupoBaHUE  MPOCTPAHCTBCHHBIMU
oOpazamMu OOBEIWHSAET pa3Hble BUABI yU4EOHOM U TPYIOBOM NESITETBLHOCTH,



SBIIICTCS. OJHMM W3 MPO(PECCHOHAIBHO BaXKHBIX KAadeCTB, MOITOMY aKTyallbHa
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 06azoBOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHEeNU(PUIHBIX T€OMETPUH, BO3MOKHOCTH YCTICIITHOTO MPOOJIKEHUSI 00pa30BaHus
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 o0Oiero odpa3zoBanusd. Takum oOpazoM, oOydaromuecs 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 JlaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHYECKHX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

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

 popMUpOBaHUE TIPEICTABICHUS O T€OMETPUM KAK YaCTU MUPOBOM KYJIbTYPHI
Y OCO3HAHME €€ B3aUMOCBSI3H C OKPY>KAOIIUM MUPOM;

 hopMupoBaHNE MpeACTaBICHUSI O MHOTOIPAaHHUKAX W TellaX BpaIeHHS Kak
O BaXHEWIIUX MAaTeMAaTHMYECKUX MOJENSAX, MO3BOJSIOINIUX ONHCHIBATH U
U3Yy4aTh pa3HbIC SABJICHUS OKPYXKAIOIIETO MUPA;

 popMHpOBaHNEe YMEHUS PACIIO3HABATh HA YepTEXKaxX, MOJAEISIX U B peaJbHOM
MHUpPE MHOTOTPAaHHUKH U Tejla BPAIICHHUS,

e OBJIQZICHUE METOJAaMHU PELICHUs 3aJlady Ha IMOCTPOEHHUS Ha H300paKEHUsX
MIPOCTPAHCTBEHHBIX (PUTYD;

e popMupOBaHHE yMEHHS  ONEPUPOBATH OCHOBHBIMH TOHATHSIMU O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE AJITOPUTMaMU PEIICHUS] OCHOBHBIX THUIIOB 3aj1a4; (popMupoBaHue
YMEHHS TPOBOAUTH HECIOXKHBIE JIOKa3aTelIbHbIE PACCYKICHUS B XOJE
peleHus] CTEPEOMETPUYECKUX 3aJady M 3aJad C [PaKTHYECKUM
COJIep KaHUEM;

e PA3BUTHE MHTEIIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEH O0Yy4aromuxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIIEOBATEIHCKUX YMEHHUM, KPUTUIHOCTH
MBIIIJICHUS;



e popMupoBaHue (PYHKIHMOHAIBHOW IPAMOTHOCTH, PEIEBAHTHON TeOMETPHUH:
YMEHHE PacIio3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHATUH, 0OBEKTOB
Y 3aKOHOMEPHOCTEH B peasIbHbIX KU3HEHHBIX CUTYALUsIX U MIPU U3yUYECHUU
OpYTuX  y4eOHBIX  TPEAMETOB, NPOSBICHHUS  3aBUCHUMOCTEH |
3aKOHOMEPHOCTEH, (POpMYyIMpPOBaTh UX Ha S3BIKE T€OMETPUHU U CO3/1aBaTh
reOMETPUYECKUE MOJIENH, MPUMEHITh OCBOCHHBIH TI'€OMETPUUYECKUN
anmapaT A7 peUmeHUs — MPaKTHUKO-OPUEHTHUPOBAaHHBIX  3ajad,
UHTEPIIPETUPOBATH U OIICHUBATH MOJIYYCHHBIE PE3YIbTATHI.

OTAnuuTenbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSl BKJIIOYEHUE B KypC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMSI, M ONpeneNEHHBIM 00pa30M OpraHM30BaHHAs paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipenmourenue oTHAETCS HATSIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, 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 O0Opa3oB M  337a4 HAa  ONEPUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJasiAHOCTH, MBICJIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO CO/IEP KaHMUS.

OcHOBHBIE cozaeprKaTenbHble TUHUKA 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
OoOy4YeHHsI Ha YPOBHE CpEIHEro 001ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHSTHSIMHU Y HaBBIKAMH OCYILECTBIISUIOCH MOCIIE0BATENbHO U IMOCTYNATENIbHO, 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 YYHEBHOM IIVIAHE



Ha n3yuenue reomerpun orBonurcs 2 yaca B Henenro B 10 kimacce u 1 gac B
Hezeno B 11 kimacce, Bcero 3a iBa roja ooyuenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

I[IpsiMbIe ¥ IVIOCKOCTH 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  IMPOCTPAHCTBE;
NAapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifmne 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,
MIPU3HAK TMEPHEHAUKYJISIPHOCTA NPSAMOM M IUIOCKOCTH, TeOpeMa O NpsIMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[IepnieHaUKYJISp U HaKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 INIOCKOCTHU, PACCTOSIHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaUKyISIPHOCTh  IJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYJIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, 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
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 MHOTOTPAHHUKA; ITPABUIIbHAS IIPU3Ma U
IpaBWIbHAs THpPAMHUAA; NPABWIbHAS TPEYroJbHAs MHUPAMUAA W IPABUIBHBIN
TeTpadsip; kyo0. IlpencraBneHue o NOpPaBUWIBHBIX MHOTOIPaHHHUKAaX: OKTajJp,
nonexkasap v ukocasap. CeyeHns 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 MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM IMOBEPXHOCTH MW MOBEPXHOCTH NPABUIBHOM NHUpPaMUIBI,
TeopemMa O Iulomaau yceu€éHHou 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 UWIMHAPUYECKON
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 KOHUYECKOM moBepXxHocTU. 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.
BzaumHoe pacrnionoxenue chepbl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

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 00 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
MNOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TEJI.

Ceuenuss mwinHIapa (mapayjiebHO 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. Pa3ioxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JEUCTBUM C BeKTopamu. lIpsmoyronsHas 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 MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pEe3yJbTaThl OCBOEHHUS MPOrPpaMMbl Y4EOHOrO MpeaMeTa
«MaremaTuka XapakTepU3yIOTCS:

I'pa:xknanckoe BocIMTAHUE:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
poLeyp TpakIaHCKOro oOIecTBa (BBIOOPBHI, OMNPOCHl U TMp.), YMEHHUEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpaKqaHCKOW UJICHTHYHOCTH, YBOXKCHUS 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 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKECHUN HAYKU U JEATEIBHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYUBOIO Oy YIIETrO.

JcTeTuyecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIOYasg 3CTETUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKUM aCIIEeKTaM Pa3JIMYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTUYeCKUE 3HaHHS 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/I0POBUTEIBHOMN
NEATENbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
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 PELICHUH MMPAKTUYECKHUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

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 MPUMEHEHHWE MAaTEMATUYECKUX 3HAHWUW U1 PELICHUs 3ajay B
00JJaCTU  OKpYXaIoIllel cpenbl, IUIAaHUPOBAHUS IIOCTYNKOB M OILIEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKM W  OOIIECTBEHHOM  MpaKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HAyKd Kak cQepbl YelIOBEUeCKOW JeATeNbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJISATH IMPOEKTHYKD M HUCCIEAOBATEIbCKYIO AEATEIbHOCTH
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 — OKpYXCaroweeo  Mupa;,  NpuMeHeHue  J10SUYEeCKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).
Ba3oBble Jjoruueckue JelcTBUA:
 BBISIBJSITh U XapaKTEPU30BATh CYIIECTBCHHBIC TMPU3HAKA MATEMaTHYCCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHUPOBATH
ONpeNeIcHs] TIOHATHW; YCTaHABIMBATH CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTH3A;

¢ BOCIIPUHUMATh,  (GOPMYJIHPOBATH H  NPEOOPa3OBBIBATh  CYKICHHS:
YTBEpIUTENbHBIE U OTPHUIIATENbHBIE, €IMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHEIE;

eBBISIBJISITH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3H W

npoTuBopeunss B (aKTaxX, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX;



npenjaraTb ~ KpUTEpUM  JIJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e IENIaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIFOUCHHI, YMO3aKIIOUECHHI 110 aHAJIOTUH;

e IPOBO/IUTH CaMOCTOSITEIBHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKAEHUN (MPSAMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHHS Y BBIBOJIbI;

e BBIOMpaTh CHOCcO0 peunieHus: y4eOHOW 3amayu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

¢ ICTIOJB30BaTh BOMPOCHI KAaK HCCIEAOBATENIbCKUNH HMHCTPYMEHT IO3HAHMUS;
dbopMynMpoBaTh BOMPOCH], (UKCHPYIOUIHME MPOTHBOpPEUUE, MpolIemMy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e IPOBOJIUTH CAMOCTOSITENILHO CIJITAHWPOBAHHBIN SKCTIEPUMEHT, UCCIEA0BAaHUE
[0 YCTAaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro OOBbEeKTa, SIBICHMUA,
IpoLecca, BBISBICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMH, SBICHUSIMH,
MPOLIECCAMU;

e CAMOCTOSITENIBHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOABI 1O PE3yJbTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCa, a TaKXKE BbIJIBUraTh
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

¢ BBISIBJISITH ACPUITUTHI HHPOPMAIINH, JTAHHBIX, HCOOXOAMUMBIX ISl OTBETa Ha
BOIPOC U IS pEHICHUS 3a1a4H;

e BBIOMpaTh UH(GOPMAIIUIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIIOB, aHAJTU3UPOBAT,
CHUCTEMAaTU3UPOBaTh M HHTEPIPETUPOBATH HUHGPOPMAIUIO PA3TMUHBIX
BUJIOB U ()OPM IPEACTABIICHMUS;

e CTPYKTYpUPOBaTh MHQOpPMAIIMIO, TPEJCTABIATh €€ B pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh Tpaduyuecky;

e OLICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(OpMYITHUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAOUJUXCAL.

OO0menune:



e BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJCHHSI B COOTBETCTBUU C YCIOBUSMHU
U IeNsIMU  OOIIEHUS; $ICHO, TOYHO, T'PAaMOTHO BBIpAXKaTh CBOIO TOYKY
3peHHUsi B YCTHBIX W MHUCbMEHHBIX TEKCTaX, aBaTh MOSCHEHHS MO XOIy
penieHus 3a1a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3yNbTaT;

eB X0JI¢ O0CYXJEHHUS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYK/1a€MOU TEMBI,
poOJIeMbl, perraeMoi 3a1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIE HA TIOUCK
pEIIEHUsI; COIMOCTABJISITh CBOM CYXIECHHS C CYXICHUSMH JPYrUX
YYaCTHUKOB JHMaiora, oOHapy>KMBaTh pa3jv4Me U CXOJICTBO MO3UIIMIL; B
KOpPPEKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHNS,

e IPEJICTABIIATH PE3YNIbTAThl PEIICHUS 3a/]a4H, YIKCIIEPUMEHTA, UCCIEAOBaHMS,
MPOEKTa; CAMOCTOSITEIHHO BHIOMpPATh (OpMAT BBHICTYIUICHUS C Y4ETOM
3a/1a4 NMpe3eHTaIluy U OCOOCHHOCTEN ayIUTOPHUHU.

CorpyaHuyecTBo:

e IOHUMATh U HCIIOIH30BATh MPEUMYIIECTBA KOMAHIHON M MHAUBUIYaTbHON
paboThl NpHU pelIeHUH Y4eOHBIX 3aJay; MPUHUMATh I€1b COBMECTHOM
NEATeNIbHOCTH, IUIAHUPOBATh  OPTaHU3allMI0 COBMECTHOM  paboTHI,
pacnpenensTh BHABI paboOT, JOroOBapUBaThCA, OOCYXKIaTh IpoIlecC U
pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

e Y4aCTBOBaTh B IPYMIOBBIX PopMax paboThl (0OCyxkaeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» M WHBIE); BBINOIHATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJI€HAMH KOMAaHJbI;
OLICHUBATh KA4e€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

3) Vuusepcanvnvie  pezynamugHuvle Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

e COCTABIIATH IUIAH, AJITOPUTM PEUICHHS 3a/1a4H, BBIOUPATh CIIOCO0 pelIeHus ¢
y4€TOM HMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YUETOM HOBOU
uH(pOpMaITIH.

CaMOKOHTPOJIb:

eBJIQZICTh HAaBBIKAMM  ITIO3HABATENIbHOM  pediaexkcuu Kak  OCO3HAaHHUS
COBEpILIAEMBIX JEHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOO0AMU  CaMONPOBEPKH, CaMOKOHTPOJs IMpolecca H
pe3yJpTaTa pelleHns MaTeMaTHYeCKOH 3a1a4u;

e IPEABUIETh TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPHU PELICHUH 3a]a4H,
BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
JTAHHBIX, HAUJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pe3yJibTaTa MM M YCIOBUSM, OOBSICHATH
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
reOMETPUYECKUX 3a7a4.

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; JIMHEHHBIA yrojl ABYTPaHHOIO yIja; 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 MOHITHIMH: 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 3a7aun Ha HAXOXKJECHUE TEOMETPUYECKHUX BEIMYUH 0 00pa3nam 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 HaxOXKAEHHE T€OMETPUUECKUX BEIMYUH MO 00pa3laM Hiu
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 MNPOCTPAHCTBE; 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.

[IpumensaTh 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 HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOAE 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
MaTeMaTUuyecku CcGOpPMYJIUPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh 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, OOpa3yromiue
IWIMHAPUYECKON  MOBEPXHOCTH;  IWJIHUHAP;,  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

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

OOBACHATH CIIOCOOBI MOTYYEHHUS TE BpalllCHHUS.

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 WM IJIOMIAM  TOBEPXHOCTEH T  BpalieHUs,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

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

BBIYucisiTh COOTHOMICHHSI MEXIY TUIOMAAIMU TMOBEPXHOCTEH M 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.

W3BnekaTh, MHTEPHIPETHPOBATH 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 YUCIIO0, OOBSICHATh, KAKUMHU CBOWCTBAMU OHU 00JIaAat0T.

[IprMeHsTh IpaBWIIO NIapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MEXKIY
BEKTOPAMHU, CKAISIPHOE NPOU3BEACHUE 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.

[IpumensaTh reoMeTpuueckue (axKTbl JUIsl PEIICHUS] CTEPEOMETPUUYECKUX
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 MATEMAaTUYECKUX OTHOLUEHUM 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 CTEPEOMETPUUECKHUX 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 HW3YYEHHBIC IIOHATHA B IIPOLIECCE IIOMCKA pPELICHUs
MaTEeMaTUYECKH C(HOPMYTUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh pPEAJbHBIE
CATyallud Ha A3BIKE TIEOMETPUM, MCCIEA0BATh IIOCTPOEHHBIE MOIEIA C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITUI U T€OpeM, arnmapara aareopsl; pelaTh
[IPAaKTUYECKUE 3aa4U, CBA3aHHbBIE C HAXOXKICHUEM IT€OMETPUYECKUX BEITUYHUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM (uudgposbie)
n/n MPOrpaMMbl Bcero Konrpoapieie | - Mpakruyeckue o0pa3oBaTeJIbHbIE
padoThI padoTbI pecypesi
1 Beenenue B ctepeoMeTpuio 10
) [IpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MTapannenbHOCTB MPSIMBIX U TFIOCKOCTEH
3 HepneHnmiynﬂpHOCTb IPSMBIX U 12
IUTOCKOCTEH
4 VYTriel MeXAY IPSAMBIMH U IIJIOCKOCTSMU 10 1
5 MHororpaHHUKI 11 1
6 OOBEMBI MHOTOI'PaHHUKOB 9 1
7 IloBTOpEHME: CeUeHUs], pACCTOSTHUS U YTJIIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KosnyecTBo 4acoB JJIeKTPOHHbIE

HaumeHoBaHUe pa3/iesiOB U TeM undposbie
Ne ni/m P Kontpoabnsie | IIpakTnyeckue (tuacpp )

NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE

padoTbI padoThI
pecypcsl

Tena Bpamenus 12

O06BEMBI TEN 5 1

BekTopbl 1 KOOpMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IIEHNE, 7 1

CHCTeMaTH3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HNOYPOYHOE IINTAHUPOBAHHUE
10 KIJACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTpoabnbie

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3Yy4YeHHs

DJIeKTPOHHbBIE
nugposble
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHbIE TIOHATHSI CTEPEOMETPHUHU: TOUKA,
npsiMasi, INOCKOCTb, IPOCTPAHCTBO.
IIpaBuiia n300pakeHust Ha pUCYHKaX:
n300pakeHMsI MIIOCKOCTEH, MapauIeIbHbIX
IpPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA

05.09.2023

IlonsTus: MEepeCCKaromurecs ImiI0CKOCTH,
MNepeceKarommecs npsaMas u IiIoCKOCTb

08.09.2023

TlonsTus: MnepeceKaromumecsd rmiIoCKoCTHU,
MNepeceKarommecs npssMas 1 IiIoCKOCTb

12.09.2023

3HaKOMCTBO C MHOTOI'PAaHHUKAMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PUCYHKAaX, Ha MPOEKIIMOHHBIX YepTeKax

15.09.2023

HauanbHble cBeieHHs 0 KyOe 1 mpaMuse,
ux pa3BEépTKu U Mozenu. CeueHus
MHOTOI'PaHHHKOB

19.09.2023

HauanbHbIe cBefieHHs 0 KyOe U TUpaMHu/Ie,
uXx pa3BEépTKU U Mozenu. CeueHus
MHOT'OI'PaHHUKOB

22.09.2023

[ousiTHe 06 aKCHOMAaTUYECKOM ITOCTPOSHUH
CTEpEOMETPUH: AaKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

26.09.2023




[TousaTue 006 akCHOMaTUYECKOM MMOCTPOCHUHN

29.09.2023

8 CTEpEOMETPUH: AKCUOMBI CTEPEOMETPUH U

CJIEJICTBUSA U3 HUX

[oHsiTHE 00 AKCHOMATUYECKOM ITOCTPOCHUH 03.10.2023
9 CTEpEOMETPUH: AKCUOMBI CTEPEOMETPUH U

CJIEJICTBUS U3 HUX

[loHsiTHE 00 AKCHOMAaTUYECKOM NTOCTPOECHUH 06.10.2023
10 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U

CJIEJICTBUSA U3 HUX

B3aumHoe pacnonoxeHue npsmMeix B 10.10.2023
11 IIPOCTPAHCTBE: NIEPECEKAIOIIHECS,

napajJiesIbHble U CKPEeIIUBAIOLINECs IPSIMble

[TapamiensHOCTh NPSIMBIX H IIOCKOCTEH B 13.10.2023
12 IPOCTPAHCTBE: MapajlleIbHbIE IPSIMbIC B

MPOCTPAHCTBE; MAPATUIENBHOCTD TPEX

IPSMBIX

[TapamienbHOCT NPSMBIX U IUIOCKOCTEH B 17.10.2023
13 npoctpaHncTse: [lapamienbHOCTh IPSIMOI 1

IUIOCKOCTH
14 VYTIbl ¢ cCOHaNpaBIeHHBIMU CTOPOHAMU 20.10.2023

24.10.202

15 VYron Mexy IpssMbIMU B IPOCTPAHCTBE 0.2023
16 VYron Mexay NpsSsMbIMU B IPOCTPAHCTBE 07.11.2023
17 [NapannenbHOCTh IIOCKOCTEH: 10.11.2023

napasuJiesIbHble INIOCKOCTH
18 CBolicTBa mapajuiesIbHbIX IIOCKOCTEH 14.11.2023




[pocreiime npocTpaHCTBEHHBIE (PUTYPBHI

17.11.2023

19 HAa TUIOCKOCTH: TETpasap, KyO,
napajuiesIeuIe

20 [TocTpoenue ceueHuii 21.11.2023

21 [TocTpoenue ceueHuit 24.11.2023
KonrpoubHas pa6ora no teme "[Ipsimbie 28.11.2023

29 U IVIOCKOCTH B IIPOCTPAHCTBE.
MapanjenbHOCTH NPSAMBIX B
mj1ockocreit"
[lepneHuKyIIpHOCTD NPSIMOM U 01.12.2023

23 IUIOCKOCTH: NIEPIIEHAUKYIISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsamble mapaienbHbIE U 05.12.2023
NEPIEHIUKYIIIPHBIE K IIOCKOCTH

o5 [Ipsimble mapasiebHbIC U 08.12.2023
NEePIEeHIUKYIISPHBIE K IIIOCKOCTH

26 [Ipu3HaK neprneHIuKyIspHOCTH NPSIMOU U 12.12.2023
IUIOCKOCTH

97 [Ipu3HaK neprneHIuKyIspHOCTH NPSIMOU U 15.12.2023
IUIOCKOCTH

28 Teopema 0 nmpAMON NEPIEHANKYIAPHON 19.12.2023
IUIOCKOCTH

29 Teopema 0 npsAMON NEPIEHANKYIAPHON 22.12.2023
IUIOCKOCTH

30 Teopema 0 nIpAMON NEPIEHANKYIAPHON 26.12.2023

IIJIOCKOCTH




HCpHCHI[I/IKYHHp 1 HAKJIOHHBIC: paCCTOSIHUC

31 OT TOYKHU A0 IIJIOCKOCTH, PacCTOSIHUE OT 9.01.2023
IPSIMOU A0 INIOCKOCTH
[lepnieHIuKyNsp M HAKIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT 12.01.2023
IIPSIMOM J10 IIJIOCKOCTH
[lepnienauKynsip ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE OT 16.01.2023
IIPSIMOM 10 IIJIOCKOCTHU
[lepnieHauKyNsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH A0 MIIOCKOCTH, PAaCCTOSIHUE OT 19.01.2023
IPSIMOM A0 INIOCKOCTH
VYTIbl B IPOCTPAHCTBE: YTOJI MEXAY IPSIMOI

35 poctp " Ay TP 23.01.2023
Y TUIOCKOCTBIO

BYI'PaHHBIN YTroJl, JHHEHHBIA yroJI

36 Hleyrp o y 25.01.2023

JIBYTPaHHOTI'O yTIjla
BYI'PaHHBIN YTOJI, THHESHHBIA yIoJI

37 Heyrp 7 " 30.01.2023
JIBYTPAHHOTI'O yIjla
[lepneHquKyIsIpHOCTH IJIOCKOCTEN: IPU3HAK

38 P AEYIUAP pu 2.02.2023
NEPIEHIUKYISIPHOCTH JABYX INIOCKOCTEN
[lepneHquKyIIpPHOCTD IIJIOCKOCTEMN: IPU3HAK

39 P AHIYICP pu 6.02.2023
NEPIEHIUKYIIPHOCTH ABYX INIOCKOCTEN
[lepneHquKyIApPHOCTD IIJIOCKOCTEMN: IPU3HAK

40 P AIYICP pu 9.02.2023
NEPIEHUKYIIPHOCTU ABYX IIOCKOCTEN

41 Teopema o TpEX meprneHANKYIIpax 13.02.2023

42 Teopema o TpEX meprneHANKYIIpax 16.02.2023

43 Teopema o TpEX mepreHANKYIIpax 20.02.2023




44

KontpoabHasi padora mo remam
"IleprieHAMKYJISIPHOCTH NPAMBIX U
IockocTe" u "Yribl Mex1y NpAMbBIMH
U mJjaockoctamMu''

27.02.2023

45

[ToHATHE MHOTOTrpaHHMKA, OCHOBHBIE
3JIEMEHTbI MHOTOTPAaHHUKA, BBIITYKJIbIE U
HEBBIIYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PaHHHUKA

1.03.2023

46

[Ipusma: n-yronpHas npusMa; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIIOHHAs
IpU3Mbl; OOKOBas U MOJIHAS TIOBEPXHOCTb
IIPU3MBI

5.03.2023

47

[Tapamrenenumnen, TpsIMOYTOJIbHBIN
napajuiesIeuIe]] 1 ero CBOMCTBa

12.03.2023

48

[Mupamuna: N-yronbHas nupamMuaa, rpalu v
OCHOBaHUE UpPaMU/Ibl; OOKOBasl U MOJIHAS
MOBEPXHOCTh TMPAMU/IbL; TPaBUIIbHAS U
yCeu€HHas NUpaMuIa

15.03.2023

49

[IpaBuibHBIE MHOTOTPAHHUKU: TIOHSATHE
NPaBUIBHOTO MHOTOTPAHHUKA; IIPABUIIbHAS
npu3Ma U NpaBuiIbHAS TUPaAMUIA;
IpaBWJIbHAs TPEYTOJIbHAS TpaMUIa U
NpaBUIbHBINA TETpa’Ip; KyO

19.03.2023

50

[IpencraBieHue o NpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa’1p, 1OAEKa3Ip U
UKOCA3IP.

22.03.2023

51

CumMmeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, PSIMOM, IMJIOCKOCTH.

2.04.2023




OJIEeMEHTHI CUMMCTpPUHU B ITUpaMUIaX,
MapajijiejenmIie 1ax, rnmpaBUJIbHBIX

MHOTOTpaHHUKAX
59 Bf,ltmcneHne AJIEMEHTOB MHOTOTPAaHHUKOB: 1 5 04.2023
pEOpa, TuaroHasu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U TTOJTHOU
53 HOBerHOSTI/I PSIMOM HpI/I3MLI,VHJIOHIaJIB 1 9.04.2023
OCHOBaHHUH, TeopemMa 0 OOKOBOI
MOBEPXHOCTHU MPSIMOU TPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIBHOM HI:IpaMPII[BI, 1 12.04.2023
TeopeMa o IJIoAaAu OOKOBOM MOBEPXHOCTH
yCE4EHHOU MUPAMHU/IBI
55 'I'COHTpo.m)Haﬁ padora mo teme 1 16.04.2023
MHuororpannunku"
56 [ousiTHe 06 00BEME 1 19.04.2023
57 O06BEM TUpaMUIBI 1 19.04.2023
58 O0BEM THpaMUIBI 1 23.04.2023
59 O0BEM TUpaMUIBI 1 26.04.2023
60 O0BEM TUpaMUIBI 1 26.04.2023
61 O0BEM npu3MbI 1 3.05.2023
62 O0BEM npu3MBbI 1 7.05.20223
63 O0BEM TPU3MBI 1 7.05.2023
64 KontponbHas pa6"0Ta o Teme "OO0bEMBI 1 10.05.2023
MHOTOTPaHHUKOB
65 [ToBTOpeHue, 0600IIeHNE CUCTEMATH3AITHS 1 14.05.2023

3HaHui. IloctpoeHue ceuenuit B




MHOT'OTpaHHUKE

66

IToBTOpeHue, 06001EHHE CUCTEMATH3 AL
3HaHUW. BerunciieHue pacCTOSHUM: MEXY
JBYMsI TOUKaMH, OT TOYKH J10 IIPSAMOH, OT
TOYKH JI0 IJIOCKOCTH, MEKIY
CKPEILIMBAIOIIMMHUCS IIPIMBIMHU

17.05.2023

67

Hrorosasi KoHTpOJIbLHasI paboTa

21.05.2023

68

[ToBTOpeHme, 06001MIEHNE CUCTEeMAaTH3AITNS
3HaHUU. BeluncieHne yrioB: Mexay
CKPEIIMBAIOIIUMHUCSA MIPSIMBIMU, MEXTY
IPSIMOM M TNIOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YIJI0B MEXAY TUIOCKOCTSIMU

24.05.2023

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KVIACC

Ne i/

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTpoabHble
padoThI

IIpakTHyeckue
padoTbI

Jara
U3YyYeHHS

JIeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: neHTp, paguyc, IMamerTp;
TUIOINAb MOBEPXHOCTHU CEpHI

BzaumHoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTebHas INIOCKOCTh K

chepe; mmomanb chepol

N3ob6paxenue chepsl, mapa Ha
mrockoct. CeueHus 1mapa

[{unmuHaprYecKas TOBEPXHOCTH,
00pa3yromue MUITHHIPUIECKON
MMOBECPXHOCTHU, OCb III/IHI/IHI[pI/I‘IeCKOI\/'I
[IOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yromas u oCkh;
IUIoIa s OOKOBOU M HOJHOM
MMOBEPXHOCTH

N300paxeHne HWIMHIPA HA MIIOCKOCTH.
Pazpéprka nmnmunapa. CeueHus

IATUHAPA (TTIOCKOCTHIO, TapaJIeTbHOM
WIM TepIEHIUKYISPHON OCH LMIMHAPA)

Konunueckas HoBepXHOCTh, 00pa3yromye
KOHUYECKOU MOBEPXHOCTHU, OCh U
BEpIIIMHA KOHMYECKOH TOBEPXHOCTH




KOHYCI OCHOBAaHHC U BCPIIHHA,

8 o0pa3yrolas U 0Cbh; IIoMmaasr OOKOBOM U
MOJIHOM MOBEPXHOCTU
Yceu€HHbIM KOHYC: 00pa3yromue 1

9 BBICOTA; OCHOBaHUS U OOKOBas
MMOBEPXHOCTh
N3o6pakeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (III0CKOCTHI0, MapalIeIbHON
OCHOBaHHUIO, U TNIOCKOCTHIO, MPOXOIAIIEH
4yepe3 BEePIINHY)

11 KomOunanus ten BpaieHus u
MHOTOTPAaHHUKOB
MHOrorpaHHuK, ONMUCAHHBIN OKOJIO

12 cdepsr; cepa, BnrcaHHas B
MHOTOTPAaHHUK WX B TEJIO BPAIICHUS

13 [Tonsitre 06 00BEMe. OCHOBHBIC
CBOICTBa 00OBEMOB TeI

14 O06BEM UIMHIpa, KOHyCca

15 O06bEM 1mapa u riomaas chepsl
[lonoGHBIE TENa B IPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEXKY TUTOIAIIMHU
MOBEPXHOCTEH, 00BEMAMU MMOTOOHBIX TET

17 Konrponsnas padora no temam "Tena
BpameHus" u "O0veMbl Ten"

18 BekTop Ha MIOCKOCTH U B TPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAHUE BEKTOPOB




20

YMHOXEHHe BCKTOpA Ha YHUCJIO

21

Pasnoxenune BekTopa 110 TpéM
HEKOMITJIaHapHBIM BekTopaM. [IpaBuiio
napasuiesienumnea

22

Pemenue 3a1ay, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI JEUCTBUH C
BEKTOpaMHU

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctse. KoopauHatel BeKTOpa.
IIpocTeiimne 3a1auu B KOOpAUHATaX

24

VYron mexny BekTopamu. CKanspHoe
MPOU3BEICHNUE BEKTOPOB

25

Beruucrienue yrioB Mex1y NpsSMbIMU U
IIJIOCKOCTSIMU

26

KOOp,Z[HH&THO-BGKTOpHBIfI MCTO/ IIpU
peuieHrnU reOMCTPUICCKUX 3a1av

27

KonTponbhas pabota no teme "BekTopbl
Y KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHME, 0600IIEHNE 1
cucrteMaTtn3anys 3HaHui. OCHOBHEIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpeHMEe, 00600IICHNE U
cucreMaTtu3anys 3HaHuil. OCHOBHBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPUH

30

[ToBTOpEeHME, 0000IIEHNE 1
cUcTeMaTHU3als 3HaHW. 3aqaqu




MJIAaHUMETPHUU U MCTOABI UX PCIICHUA

[ToBTOpeHue, 06001IeHNE U

31 cUCcTeMaTHU3alus 3HaHWil. 3agauu 1
IJIAHUMETPUH ¥ METOJIBI KX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucreMaTn3anys 3HaHui. OCHOBHEIE 1
¢burypsl, QpakThl, TEOPEMBI Kypca
CTEpEeOMETPUHN

33 HToroBast KOHTpOJIBHAs paboTa 1

34 [ToBTOpeHue, 06061IeHNE U 1
CUCTEMaTHU3als 3HAaHUN

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




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

1. I'eometpusi. 10— 11 kiaccsl : yue6. mis obmeodpaszoBat. ['36 yupexnenuii : 6a30Bbli U
npodwi. yposuu / [JI. C. Aranacsn, B. @ . byry3os, C. b. Kagomues u ap.]. — 22-e uzg. —
M. : IIpocsemenue, 2022. — 255 c.

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

1. F'eomerpus. 10— 11 kmaccsl : yue0. s 001meo0pa3oBaT. yIpekIeHHi : 0a30BbIi U
npocdun. yposuu / [JI. C. Aranacsan, B. @ . byry3os, C. b. Kagomues u ap.]. — 22-e uza. —
M. : [Ipocemienue, 2022. — 255 c.

2. COopHuUK npuMepHbIX padounx nporpamm. 10—11 kmaccs! : yue6. mocobOue ass
o01eo6pazoBat. opranusaiuii : 6a3oBeli 1 yriryos. ypoau / [cocT. T. A.

Bbypmuctposa]. — 4-e uza. —M. : IIpocsemenue, 2020.

3. Metomuueckue pekomenmanuu. 10-11 kiraccrr (k yaeonuky Aranacsa JI. C. u ap.)

4. I'mazkoB F0.A. Tectsl no reometpun: 10 knacc: k yueOnuky JI.C. Atanacsna u ap.-
M.:u3natennscTBo «OK3aMen»,2012-78c¢

HUP®POBbBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET
https://school.infourok.ru/videouroki becruiaTHbie BUICOYPOKH ISl YICHHKOB
http://window.edu.ru/ DnexTponHas OMOIMOTEKA YICOHUKOB U METOJMYECKHX MAaTEPHAIOB
http://www.math.ru Matepuassl mo marematuke B EquHol kosekiun udpoBbIX
00pa3oBaTeIbHBIX PECYPCOB
http://www.bymath.ne t I'azeta «Matematuka» U3narensckoro goma «IlepBoe ceHTIOPs»
http://www.uztest.ru 3anauu mo reomeTpun: HHGOPMAITUOHHO-TTOUCKOBAS CHCTEMA
http://www.problems.ru KommpioTepHasi MaTeMaTHKa B IITIKOJIE
http://school.msu.ru Matemaruka. [llkona. bynymee. Caidt yuntens matematuku A.B.
IIleBxuHA
http://www.etudes.ru MaremaTtrueckoe 0Opa3oBaHuUE: MPOILIOE U HACTOSIICE.
HHTepHeTOMOIHOTEKA TT0 METOIUKE TPENOaBaHUS MAaTEMaTHKH
http://www.exponenta.ru ITopran Allmath.ru — Bcst matemaTrka B OTHOM MeCTe
http://www.allmath.ru TpuknagHas MaTeMaTHKa: CIPABOYHUK MaTEMaTHUYECKUX (HOPMYI,
MIPUMEPBI U 33]1a41 C PCIICHUSIMH
http://math.rusolymp.ru 3agayHuk g HOATOTOBKH K OJIMMIIMAAAM 10 MATEMATUKE
http://tasks.ceemat.ru 3anumarenbHas MaremaTrka — OJIMMITHAIBI, UTPBI, KOHKYPCHI IO
MaTeMaTHKe I IKOJILHUKOB
http://www.math-on-line.com MaremaTryecKkue OJIMMIIMAABI A1 IIKOJIBHUKOB
http://www.olimpiada.ru MaremaTrdecknue OJIMMITUABI M OJMMITMAIHBIE 3a0a91

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA YYEBHOE OBOPY1OBAHMUE:

1. locka, men.

2. Kommbrotep, mpoeKTop, SKpaH, rpaguuecKuii IUTaHIIeT, TOKyMEHT-KaMepa.
3. CkaHep, IpHUHTED.

4. KnaccHble LIUPKYJIb, IMHEHKA, YTOJbHUK, TPAHCIIOPTHUD.

5. Monenu 11 u3y4eHHus reoMeTpUIecKuXx (Guryp.
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http://www.math.ru/
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