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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeGHoro kypca «l'eomerpusi» 06a30BOro ypoBHs st
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaibHOTO
roCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTAaHAApTa CPEIHET0 OOIIEro 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, TPEIBABIIEMBIX K
MaTeMaTH4YeCKOMY OOpa3oBaHUI0, W TPaAUIUHA POCCHMCKOro 00pa3oBaHUsI.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMH OCHOBY JIJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMS,
IIEIOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH 00YYaIOIIUXCA.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCT, yd4eOHOTO Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsi OO0YCIOBIIEHA NPAKTHUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyYEHUS TEOMETPUH B HAMNPABICHUHM JIMYHOCTHOTO
pa3BUTHSA OO0ydaromuxcs, (GopMHUpPOBaHUS (YHKIIMOHATHLHON MaTeMaTHYECKOM
I'PaMOTHOCTH, U3YYCHHS JIPYrUX y4eOHBIX JUCIMIUIMH. Pa3BUTHE y 00yUaromuxcs
NPaBHIBHBIX TPEJCTABICHUNA O CYIIHOCTH WM IPOUCXOXKICHHH T'€OMETPHUYECKHX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO WM HACATHHOI0, XapaKTepe OTPaKCHHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUM H NPOLECCOB PEATBbHOIO MHpA, MECTE
TCOMETPUHU B CUCTEME HayK M POJIM MaTEMaTHUECKOI0 MOJICTUPOBAHUS B HAYYHOM
NIO3HAHWH U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOT'O MHPOBO33PCHHSI
yUamuxcs, a TakKKe KadeCTB MBIIUICHUS, HEOOXOMUMBIX Jisi ajanTaldd 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 WMbIIieHUe, (GOPMHUPYEMOE TPH HM3YYCHHUH OO0YJaArOIIUMUCS
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 JACSATENIbHOCTH 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COIHAIBbHOTO ObITHs, (opma
OTpPaXEHUSI OKPYKAIOIIETO MHPA, YCIOBHE YCIIENTHOTO TO3HAHUS W AKTUBHOTO
npeoOpa3oBaHusl  JIEUCTBUTEIBHOCTH.  OrnepupoBaHUE  MPOCTPAHCTBCHHBIMU
oOpazamMu OOBEIWHSAET pa3Hble BUABI yU4EOHOM U TPYIOBOM NESITETBLHOCTH,



ABJISIETCSI OJIHUM U3 MPO(PECCHOHANBHO BaXXKHBIX KAadecTB, MO3TOMY aKTyalibHa
3amaya (opmupoBaHus y 0OyYaroUIMXcsi MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON ASSITEIHHOCTU IO MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHust mporpammbl ydeObHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHuss — oOmeo0pa3oBaTeIbHOE M OOUIEKYJIBTYPHOE pPAa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCIIOJIb30BAHUSI CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUM U JEHCTBUH,
cnenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJ0JKEHNs 00pa30BaHUs
10 CHEUAIBbHOCTAM, HE CBA3aHHBIM C MPUKIIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMIpEIHA3HAYECHA IS
00y4aromMXxcs CpeHEN MIKOJIbI, HE UCIBITHIBABIIMX 3HAUYUTEIbHBIX 3aTPYAHEHUI
Ha YpOBHE OCHOBHOro 001ero odpa3zoBanusa. Takum oOpa3om, oOydaroiuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOUTBH OOIIME MAaTEMaTUYECKUE YMEHUS, CBS3aHHbBIC
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIIyOOKO, €Clid B JlaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUYECKUX
3HAHUSIX B MPOGECCUOHATBHON e TETbHOCTH.

JlocTrkeHrne 1en OCBOEHHS MPOrpaMMbl OOECIIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX 3ajay. [lpuopuTeTHbIMM 3aJayaMu  OCBOEHHUA  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

 popMUpOBaHUE TIPEICTABICHUS O T€OMETPUM KAK YaCTU MUPOBOM KYJIbTYPHI
Y OCO3HAaHME €€ B3aUMOCBSI3H C OKPY>KAOIIUM MUPOM;

e popMupOBaHUE MPEICTABICHUS O MHOTOIPAaHHHUKAX M TellaX BpallleHHs Kak
O BaXHEWIIUX MAaTeMAaTHMYECKUX MOJENSAX, MO3BOJSIOINIUX ONHCHIBATH U
M3y4yaTh Pa3HbIC SIBJICHUS OKPYXKAIOIIEr0 MUPA;

 popMHpOBaHNE YMEHHUS PaCcIO3HABATh HA YepTEk,axX, MOACIAX U B PEaIbHOM
MHUpPE MHOTOTPAaHHUKHU U TeJa BpallleHUs;

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

e popMupOBaHME yMEHHUS ONEPUPOBATH OCHOBHBIMM HOHATHUSMU O
MHOTOI'paHHUKaX U TelaX BpalleHUsI U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMaMU PEIICHUS] OCHOBHBIX THUIIOB 3aj1a4; (popMupoBaHue
YMEHUSI NPOBOJAUTH HECIOXKHBIE TOKA3aTENIbHBIE PACCYXKACHUS B XOJE
pelIeHHs] CTEPEOMETPUYECKMX 3aJad W 337a4 C [PAKTHYECKUM
COJIep >KaHUEM;

e Pa3BUTHE MHTEIIEKTYAJbHBIX U TBOPYECKUX CIHOCOOHOCTEH oOyuaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHHUMN, KDUTUUYHOCTHU
MBIIUICHUS;



e popMupoBaHue (PYHKIHMOHAIBHOW IPAMOTHOCTH, PEIEBAHTHON TeOMETPHUH:
YMEHHE PacIlio3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHATUH, 0OBEKTOB
Y 3aKOHOMEPHOCTEH B peasIbHbIX KU3HEHHBIX CUTYaLUsAX U MPH U3YYECHUU
OpYTuX  y4eOHBIX  TPEAMETOB, NPOSBICHHUS  3aBUCHUMOCTEH |
3aKOHOMEPHOCTEH, (POpMYyIMpPOBaTh UX Ha S3BIKE T€OMETPUHU U CO3/1aBaTh
reOMETPUYECKUE MOJIENH, MPUMEHITh OCBOCHHBIH TI'€OMETPUYECKUIN
anmapaT A7 peUmeHUs — MPaKTHUKO-OPUEHTHUPOBAaHHBIX  3ajad,
MHTEPIPETUPOBATH U OLIEHUBATh MOJY4YE€HHBIE PE3YIbTATHI.

OTAnuuTenbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSl BKJIIOYEHUE B KypC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMS, U ONpeleIEHHBIM 00pa3oM OpraHU30BaHHAs paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE YUYBCTBEHHOCTH MPEIMETHO-
INPAaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX IPENCTABICHUN Y
yyaluxcsi B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelIeHHs] 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpUPOBAHUE
OpOCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpa3a MPOBOJUTCA C ONOPOM Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJIJTHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPKAHUS.

OcHoBHBIE cozaepikaTenbHble TUHUA Kypca «l'eomerpun» B 10—-11 kmaccax:
«MHororpaHHukn», «IIpsiMbple U TNIOCKOCTH B NpOCTpaHCTBeY», «Tena BpalieHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHKE JIOTHUECKUX YMEHUI
pacrpezenseTrcss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO M 1O TrojaaM
oOy4YeHHsI Ha YPOBHE CpeHero o01ero oopa3oBaHusl.

Copep>xanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yibTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHME TI'E€OMETPUUYECKUMHU
HNOHSTHSIMU Y HaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATENIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOUYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIuXcs, paclupss M
yrayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpun orBoauTcs 2 yaca B Hepemo B 10 knacce u 1 gac B
Heaemo B 11 kmacce, Bcero 3a nBa roga ooOydeHus - 102 yueOHbIX daca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

I[IpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpeOMETpUU. Touka, mpsiMas, IIOCKOCTb,
npocTpaHcTBO. I[loHsiITHE 00 aKCHMOMATHYECKOM TIIOCTPOCHUU CTEPEOMETPHUHU:
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  IIPOCTPAHCTBE;
NAapaJUIENIbHOCTDh TPEX MPSAMBIX; MAPAIENBHOCTh NMPSAMOW U IUIOCKOCTH. YTIIBI €
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHBbIE (UTYpHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapamienenunes; HIoCTPOEHUE CEUECHU.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMBIE MAPAJUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TEOpeMa O NpsiMOU
NEePIEHANKYIAPHON IIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YOI MEXAY MPSIMOH U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCTh  IJIOCKOCTEM: NPU3HAK  MEPHEHAUKYJISIPHOCTA  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 MPHU3MBIL; MPsAMasi U HAKIOHHAs MPU3MbI; OOKOBast U
IIOJTHAS IIOBEPXHOCTh 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
MpaBWIbHAs THPAMUIA; NpPABWIbHASA TPEYrOjdbHAS MNHUPAMUJA W MPABUIbHBIN
TteTpadp; KyO0. IlpencraBieHue o mpaBUIIBHBIX MHOTIOIPAHHHUKAX: OKTadp,
nonexkasap v ukocasap. CeyeHns NpU3Mbl U TUPaMU/IbI.

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



BblunciieHne 3€eMEHTOB MHOTOTPaHHMKOB: péOpa, JMaroHald, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O IUlomaau yceu€éHHou nupamujbl. [lonstue o0 o0BéMe. OOBEM
MUPAMUJIbI, TPU3MBI.

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

11 KIIACC

TeJsia BpameHus

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

Konunueckass moBepxXHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: ocHOBaHuUE U BepIiliMHa, 00pa3yrolast
U OCh, IUIONAJAh OOKOBOW W TIOTHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

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

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LIIMHIpa 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 TMapajuieNienunena v ciuenctsuss u3 He€. OOBEM IWIMHIpA,
koHyca. O0BEM 1mapa u 1momaasb chepol.

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 POCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa o TpéM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenune 3agay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWI JEUCTBUM C BeKTopamu. lIpsmoyronsHas cucrema



KoopAauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimne 3amaud B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenue yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTuka XapakTepU3yIOTCS:

I'paxknanckoe BocnuTaHue:

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

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTHYHOCTH, YBOKCHHS K
MPOIIUIOMY U HACTOSILIEMY POCCUUCKOM MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOLICHUEM 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(hOpMUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO  IIOBEICHMS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKECHUN HAYKU U JEATEIBHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIETO.

JcTeTuyecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAsl 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKUM aCIIEeKTaM Pa3JIMYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTUYeCKHUE 3HaHHUS B
MHTEpecax 370pOBOro U 0€30macHoro o0pasa KW3HU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOM
NEATENbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW WU €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIC IUIAHBI;



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

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBIO DKOJIOTUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COIMAIbHO-?)KOHOMUYECKUX IPOLIECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBbHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHHWE MAaTEMATUYECKUX 3HAHUW A pELICHUs 3a]ad B
00JJaCTU  OKpYXaIoIllel cpenpl, IUIAaHUPOBAHUS TIIOCTYNIKOB U OIICHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTbI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HayKd Kak cgepbl 4YeIOBEUECKOW NeSITeIbHOCTH, JITAarloB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VWHIVUBUIYaJbHO U B TPYyMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHUSA MPOrpaMMbl Y4eOHOro MpeameTa
«Marematuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMU, YHUBEPCANbHbIMU Pe2YTAMUBHbIMU OeUCTNEUAMU.
1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NpoYeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).
ba3oBble Jornyeckue NecTBUA:
 BBISIBJSITh U XapaKTEPU30BATh CYIIECTBCHHBIC TMPU3HAKA MATEMaTHYCCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHUPOBATH
ONpECNICHUs]  TOHSTUMN; YCTAHABIMBATh CYIIECTBEHHBIH MpPU3HAK
KJaccu(uKauy, OCHOBAaHUA sl OOOOIICHWS W CpaBHEHUS, KPUTECPUU
MIPOBOJIMUMOTO aHAJTH3A;

¢ BOCIIpUHUMATh,  (GOPMYJIMPOBATH H  NPEOOPA3OBBIBATh  CYKICHHS:
YTBEPAUTEIbHbIE U OTpPHUIATENbHBIC, €IMHUYHBIC, YAaCTHbIE U OOIIHE;
YCIIOBHEIE;

eBBISIBJISITh ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3 U

npoTuBopeursi B (aKTaxX, JAaHHBIX, HAONIOACHHUSAX W YTBEPKIACHHSIX;



npejyiarath ~ KpUTEpUM  JUIS  BBIABJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e IENIaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTHUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUH, yMO3aKJIIOUEHUH 110 aHAJIOTUH;

e IPOBO/IUTH CaMOCTOSITEIBHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT TPOTHUBHOI'0), BHICTPABATh apryMEHTAIIHIO,
MPUBOIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHHS Y BBIBOJIbI;

e BBIOMpaTh CIOCOO peuieHust y4eOHOM 3amayu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMpATh HauOoJee MOAXOASIMUA C YIETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/JbCcKHe AeHCTBHUA:

¢ ICTIOJB30BaTh BOMPOCHI KAaK HCCIEAOBATENIbCKUNH HMHCTPYMEHT IO3HAHMUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABIIMBaTh  HCKOMOE€ W  JaHHoe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIMIO0, MHEHUE;

e IPOBOJIUTH CAMOCTOSITENILHO CIJITAHWPOBAHHBIN SKCTIEPUMEHT, UCCIEA0BAaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTo OOBEKTa, SIBICHMS,
MpOIIECCa, BBISIBICHUIO 3aBUCHUMOCTEN MeEXAy OOBEKTaMU, SIBICHUSIMU,
MPOLIECCAMU;

e CAMOCTOSITENBHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIENOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e IPOTHO3MPOBATh BO3MOKHOE PA3BUTHE TMpOIECCa, a TaKXKE€ BbIJABUTATh
MPEATNOI0XKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

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

« BBIOMpaTh HH(GOPMAIIUIO U3 UICTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh W HWHTEPHPETHPOBATH HH(POPMAIIUIO Pa3IUYHBIX
BUJIOB U (POpPM MpECTABICHUS;

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

e OLICHUBATh HAJIEXKHOCTD uHbOopMaIuu o CaMOCTOSITEIILHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvuvie KOMMYHUKaAmMUeHble  Oclicmeus, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 0OVUAOUJUXCAL.

OO0menune:



e BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJCHHSI B COOTBETCTBUU C YCIOBUSMHU
U IeNsIMU  OOIIEHUS; $ICHO, TOYHO, T'PAaMOTHO BBIpAXKaTh CBOIO TOYKY
3pE€HHs] B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOXIY
penieHus 3aa4i, KOMMEHTUPOBATh MOJIYYEHHBIN PE3YbTaT;

B XO7Ie 00CYX/I€HMsI 3a]1aBaTh BOMPOCHI MO CYLIECTBY OOCYK/1a€MOM TEMBI,
npoOJIeMbl, perraeMoil 3a/1a4u, BEICKa3bIBaTh UIEH, HAIICIICHHbIE HA TTOUCK
pEIIEHUsI; COIMOCTABJISITh CBOU CYXKIEHHUS C CYXICHUSIMH JIPYTHX
YYaCTHUKOB JMaiora, oOHapy>KMBaTh pa3iMuMe U CXOJCTBO MO3UIIMIL; B
KOpPPEKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHNS,

e IPEJICTABIATH PE3YJIbTAThl PEIICHUS 3a/1a4, SKCIIEPUMEHTA, UCCIIEOBaHMUS,
MPOEKTa; CAMOCTOSITEIHHO BHIOMpPATh (OpMAT BBICTYIUICHUS C YYETOM
3a/1a4y Ipe3eHTali 1 OCOOEHHOCTEN ayIUTOPHU.

CorpyaHuyecTBo:

e IOHUMATh U UCIIOJIH30BATH NMPEUMYIIECTBA KOMAHIHON ¥ MHAUBUAYATHLHON
paboThl NpHU pelIeHUH Y4eOHBIX 3aJay; MPUHUMATh I€1b COBMECTHOM
NEATeNIbHOCTH, IUIAHUPOBATh  OpPraHU3alMl0 COBMECTHOM  paboTHI,
pacnpenensTh BHABI paboOT, JOroOBapUBaThCA, OOCYXKIaTh IpoIlecC U
pe3ynbTaT padoThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;

e Y4aCTBOBaTh B IPYIIOBBIX (PopMax padoThl (00CykAeHUSA, 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 B3aUMOICHCTBUSI.

3) Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom
G opmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

e COCTABIIATH IUIAH, AJITOPUTM PEUICHHS 3a/1a4H, BBIOUPATh CIIOCO0 pelIeHus ¢
y4€TOM UMEIOILUXCSI pECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YUETOM HOBOU
uH(pOpMaITUH.

CaMOKOHTPOJIb:

eBJIQZICTh HABBIKAMM  IIO3HABATEJIbHOM pediaeKCMu KaK  OCO3HAHHUSA
COBEpILIAEMBIX JEHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOOaMU  CaMONPOBEPKH, CAMOKOHTpOJIA Mpomecca |
pe3yJpTaTa pelleHns MaTeMaTHYeCKOH 3a1a4u;

e IPE/IBUJIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IPU PEIICHUH 3ajauH,
BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
JTAHHBIX, HAUJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pe3yJbTaTa 1M UM YCIOBHUSIM, OOBICHATH
IIPUYMHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSIMU: TOUKA, PsMasi, INIOCKOCTb.

[IpuMeHATh aKCHMOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX NPU PEHICHUU
TreOMETPUYECKUX 3aa4.

OmnepupoBath MOHATUAMU: MAPATIIETBHOCTD U MEPIEHANKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTs B3auUMHOE paCIONIOKEHHUE TMPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH: JBYTPaHHBIN YToJl, TpaHU ABYIPAHHOTO YIJIa,
peOpo IBYrpaHHOrO yrja; JIMHEWHBIM Yroj JABYIPaHHOTO YIJia; rpaaycHas mepa
JIBYTPAHHOTO yIJIa.

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

PacriosnaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (NHMpaMHaa; TMpU3Ma,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

KnaccupummpoBaTh ~ MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJiA
KiIaccu(uKanuy (BBIMYKJIblE ¥ HEBBIMYKJIble MHOTOIPAaHHHMKH, IPaBUJIbHBIC
MHOTOTPaHHUKH; PSIMbIE U HAKJIOHHBIEC MIPU3MBI, apaIeICIUIICAb]).

OnepupoBaTh MOHIATHIMHU: CEKYIIas TNIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBSICHATH MPHUHIIUIIBI TIOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

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

Pemiate 3aaun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIUYHMH 110 00pa3aM Uiu
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl IpPU PEUICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBHIYMCICHHE PACCTOSHUN MEXAY ABYMsI
TOYKaMH, OT TOYKH JIO TMPSAMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMUCS MPSIMBIMHU.

Pemars 3a7aun Ha HaxOXKJEHUE T€OMETPUUYECKUX BEJIIMYUH MO 00pa3lam Win
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.



Bbraucisite 00bEMBI M TUIOMIAAN TTOBEPXHOCTEH MHOT'OTPaHHUKOB (TIpHM3Ma,
MUpaMuaIa) C TPUMCHCHHEM (OPMYJN; BBIYUCIATH COOTHOIICHHS MEKIY
IJIOMIAISIMHU TTIOBEPXHOCTEH, 00BEMaMH TTOIO0OHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE; IIEHTP, OCh H
TUIOCKOCTh CHMMETPHH; IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (DUTYPHI.

W3BiekaTh, mpeoOpa3oBBIBATH M WHTEPIPETHPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX I'e€OMETPHUYECKUX (DHUrypax, MPEACTAaBICHHYI0 Ha YepTekKaxX U
PUCYHKaX.

[IpumensaTs TeoMeTpuueckue (aKThl Uil PEIICHUS CTEPEOMETPUICCKUX
3a/1a4, IPEANoJIaraiX HECKOJIbKO IIIaroB PeIeHus, eClId YCIOBUS MTPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

[IpumeHsAT, TpoCTEWIIMe MpPOrpaMMHBIE CPEICTBA H  AJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUYECKHX 3a]1a4.

[IpuBoaMTH HpUMEPH MATEMATHYCCKHUX 3aKOHOMEPHOCTEH B MPUPOJE |
’KU3HU, PACTIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHsATh TONy4YeHHBIC 3HAHWS HA TMPAKTHUKE: aHAIM3WPOBATh pPEATbHBIC
CUTyalliM W TPUMCHSTh HM3YYCHHBIC IIOHATHS B MPOIECCE IOMCKA PEIICHUS
MaTeMaTHYCCKH  C(OPMYJTHPOBAaHHOW TMPOOJIEMBI, MOJEIUPOBATh peabHbIC
CUTyallul Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOJACIU C
UCIIOJIb30BaHUEM TC€OMETPUICCKUX TIOHATHI M TEOPEM, armapara aareOpsl; peraTh
IPAKTUYCCKUE 33J1a4YH, CBA3AHHBIC C HAXOXKICHUEM I'COMETPUICCKHUX BEITUIHH.

11 KVIACC

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

Pacnio3naBath Tena BpamieHus (HUJIUHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIAPOBONM CETMEHT, OCHOBAHUE CETMEHTa, BHICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

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

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

BBIYuciisiTh COOTHOMICHUSI MEXIY TUIOMIAASMU MMOBEPXHOCTEH W 00BbEMaMu
IIOJOOHBIX TEI.



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

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

W3BnekaTb, MHTEPHIPETHPOBATH M NPeoOpa3oBbIBaTh HMHPOPMALHIO O
OPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUrypaX, MPEACTABIECHHYIO Ha yepTexax M
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInONHATE JIEUCTBHUS CHOXKEHUsST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHSI BEKTOpa Ha YUCII0, O0bSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IprMeHsTh IpaBWIIO NIapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YroJl MEXIY
BEKTOPAMHU, CKAISIPHOE NPOU3BEICHUE BEKTOPOB, KOJUNIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOEC IPOU3BEACHUE, pACKIAAbIBATE BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTe reoMerpuueckue (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIAraIliuX HECKOJIbKO 1IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

Pemrate mpocreimne reoMeTpuyecKue 3a1a4d HA NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOIO 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.

[IpumeHaTs mpocTediMe NpPOrpaMMHBIE  CPEOCTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a1au.

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

IIprMeHATh MOMYyYEHHBIE 3HAHMS Ha IPAKTUKE: aHAJIU3UPOBATH pPEajbHbIC
CUTyallud W IPUMEHATb HU3YYEHHBIC IIOHATHA B IIPOLECCE IIOMCKA PELICHUS
MaTEeMaTUYECKH C(HOPMYTUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh pPEAJbHBIE
CUTyallud Ha A3bIKE TIEOMETPUM, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM I'€OMETPUUECKUX MTOHIATHI U TEOpEM, amnmnapara ajreOpsl; pemarb
[IPAaKTUYECKUE 3aa4U, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n NPorpamMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTsbI
pecypchl
https://resh.edu.ru/
1 BBeneHue B cTepeoMeTpHIO 10 http://www.school-
collection.edu.ru/
m . ocKoC OCTDAHCTEE https://resh.edu.ru/
SIMBIE U TIZIOCKOCTH B TIPOCTPAHCTBE.
2 P . poctp . 12 1 http://mathnet.spb.ru/
[TapanienbHOCTb MPSMBIX U MJIOCKOCTEN
3 [lepneHAUKyYISAPHOCTD MPSAMBIX U 12 1 https://resh.edu.ru/
IJIOCKOCTEMN
4 VYTIbl MeXy TPSIMBIMH U TUIOCKOCTSIMH 10 1 https://uchi.ru
https: h.edu.
5 MHororpaHHUKHI 11 1 DL
6 OO6bEMBI MHOTOI'PAaHHUKOB 9 1 https://uchi.ru
https://uchi.ru
7 [ToBTOpEHME: CeUeHUsI, pACCTOSIHUS U YTJIbI 4 1 http://mathnet.spb.ru/
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 6



https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://uchi.ru/
http://mathnet.spb.ru/

11 KVIACC

KoanuectBo yacos JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcebl
https: h.edu.
1 Tena Bpamenus 12 ps://resh.edu.ru/
https: h.edu.
2 OO6bEMBI TEN 5 1 R
https: h.edu.
3 BexTopbl 1 KOOpMHATHI B MPOCTPAHCTBE 10 1 b sl o
I 606 http://mathnet.spb.ru/
4 OBTOPEHHE, 0D0 meHIfe’ 7 1 https://resh.edu.ru/
CUCTeMAaTH3aIHsI 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/

HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE MIOHATHUS CTEPEOMETPUN: TOUKA,
npsiMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[IpaBuna n3o0pakxeHus: Ha PUCYHKAX:
1300pakeHus MIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: MEepeCCKaroIurecs MmI0CKOCTH,
nepeceKaromuecd nmpamas 1 rnioCKOCTb

TlonsTus: MEPECCKAOIMECH IMIOCKOCTH,
NepeCCKaromuecsd nmpamasd 1 rnioCKOCTb

3HAKOMCTBO C MHOT OrpaHHUKAaMU,
I/1306pa)KCHI/Ie MHOT'OI'PaHHUKOB Ha
PUCYHKAX, HA IPOCKIMUOHHBIX YCPTECIKAX

HauanpHble cBeieHus 0 Kyoe U mupamu/ie,
uX pa3BEpTKU U Moaenu. CeueHus
MHOTI'OTPaHHUKOB

HauaneHbie cBeeHus 0 Kyoe U mupamu/e,
ux pa3BépTku U Moaenu. CeueHus
MHOTOTPaHHUKOB

TToHsiTHE 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX




IlonsiTre 00 akCHOMATHYECKOM

8 MOCTPOSHUH CTEPEOMETPHUHU: AKCHOMBI
CTEPEOMETPUU U CIAEACTBUSI U3 HUX
[onsiTHEe 006 aKCHOMAaTHYECKOM

9 MIOCTPOCHHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUH U CIIEACTBHS U3 HUX
[Tonsitne 06 akcMOMaTUIECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
Bsaumnoe pacnonoxeHue npsiMbIx B

11 MIPOCTPAHCTBE: IEpPECEKarOINecs,
napaJijiesIbHble U CKpPEIINBAIOIINECS
MpsiMbIe
[TapanienbHOCTh MPSMBIX U IMJIOCKOCTEH B

12 MIPOCTPAHCTBE: MapauIeNIbHbIE MIPSIMBIE B
MPOCTPAHCTBE; NAPATUIETBHOCTD TPEX
MIPSIMBIX
[TapanienbHOCTh MPSIMBIX U MJIOCKOCTEN B

13 npoctpancTse: [lapamienbHOCTh IPSMON U
IJI0CKOCTH

14 VYTIuIbl ¢ COHANPABICHHBIMA CTOPOHAMHU

15 Yroa Mexay IpsIMbIMU B TIPOCTPAHCTBE

16 VYroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTB TUIOCKOCTEN:
napaJjiesibHbIE MIIOCKOCTH

18 CaoiicTBa mapauiesIbHbIX MIIOCKOCTEH

19 [Ipocreiimme mpocTpaHCTBEHHBIC (DUTYPHI

Ha MJIOCKOCTH: TeTpasap, KyoO,




nmapaJlICJICIUIICa

20 [Moctpoenue ceueHmii

21 [locTpoenue ceuennii
Kontpoinbnas padota no teme "lIpsmbie u

22 TIJIOCKOCTH B TIPOCTPAHCTBE.
[TapanienbHOCTb MPSIMBIX U MJIOCKOCTEH"
[lepneHquKyIApHOCTD NPSIMOU U

23 IJIOCKOCTH: MIEPIEHANKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE

24 [IpsimMble mapasenbHble U
MEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasuienbHbIE U
MEPIEHINKYIIIPHBIE K IIIOCKOCTH

26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U
IIJIOCKOCTH

97 [Ipu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 TeopeMa o npsiMOi EPNEHANKYISIPHON
IIJIOCKOCTH

29 Teopema 0 IpsAMO NEPIIEHAUKYIISIPHOU
IJIOCKOCTH

30 Teopema o psiMOii IEPIICHANKYIISIPHON
IIJIOCKOCTH
[lepnieHauKyNSp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT
MPAMOM 10 IIIOCKOCTH

39 [lepnienauKynsip ¥ HAKIOHHBIE: PACCTOSTHUE

OT TOYKH 0 INIOCKOCTHU, paCCTOSIHUEC OT




pr[MOﬁ J0 IINIOCKOCTH

[leprieHAMKYISAP ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
MPSIMOMN 710 MIIOCKOCTH
Konrtponsnas pabota o teme

34 "[lepnieHAUKYNSP U HAKIOHHBIE:
pPaccTOsIHUE OT TOYKH JI0 MJIOCKOCTH,
paccrosiHue OT MPSMOM J0 MIIOCKOCTH"

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEKAY
NPAMOU U TUIOCKOCTHIO

36 JIByrpaHHBII yroJl, JMHEUHBIA YT
JIBYTPAaHHOT'O yIJia

37 JIByrpaHHBIN yroj, JUHEHHBINA Yo
JBYIPAHHOI'O yIiia
[lepnenquKynsIpHOCTD MJIOCKOCTEM:

38 MIPU3HAK MEPICHINKYISIPHOCTH IBYX
ILUIOCKOCTEN
[leprieHAMKYISAPHOCTD IOCKOCTEM

39 MIPHU3HAK MEPIICHINKYISIPHOCTH IBYX
IIJIOCKOCTEN
[lepnieHIUKYISIPHOCTD MJIOCKOCTEM:

40 MIPU3HAK NEPIEHINKYISIPHOCTH IBYX
IJIOCKOCTER

41 Teopema o0 TpEX MEepHNEeHANKYIIAPax

42 Teopema o Tpéx neprneHauKyIsIpax

43 Teopema o TpEX MEPHEHANKYIIAPAX

44 KonTponbhas pabora no temam

"[lepneHIUKYISIPHOCTD MPSIMBIX U




mwiockocteil" u "Yriabsl MeXAy NPSIMbIMU U
IJI0CKOCTAMU"

45

IlonsaTue MHOTOT PAaHHHUKA, OCHOBHBLIC
QJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKIIBIC MHOT'OT'DAHHUKH, paSBépTKa
MHOTr'orpaHHHKa

46

[Ipu3ma: n-yronpHas npusMa; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U TOJIHAsl OBEPXHOCTh
MIPU3MBI

47

[Tapamrenenumnen, TpsIMOYTOJIbHBIN
napasulesIeuIe U ero CBOUCTBa

48

IMupamupa: n-yroiapHas NUpaMuIa, TPaHy U
OCHOBaHME HPaMUJIbl; OOKOBas M MOJIHAS
IIOBEPXHOCTh IUPAMUBL; IIPAaBUIIbHAS U
yCeuy€HHas upaMuIa

49

[IpaBuibHBIE MHOTOTPAHHUKU: TIOHATHE
MPaBUIILHOI'O MHOTOI'PaHHUKA; PABHUIIbHAS
npu3Ma ¥ IpaBHIbHAS THPAMU/IA;
IIpaBHUJIbHAA TPCYroJibHasd IMUupaMujia u
MIpaBWIbHBIN TeTpa3ip; KyO

50

[IpencraBieHue o MpaBUIBHBIX
MHOT'OTPaHHUKAX: OKTadp, JOACKA AP U
HUKOCAdIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIHO TOYKH, IIPSMOH, TUNIOCKOCTH.
DNeMEHTBI CHAMMETPUH B IMpaMuax,
napaJjuielienuIe ax, NpaBUIbHbIX
MHOT'OTpaHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PaHHHUKOB!

52 . 1
pé6pa, TuaroHaiu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MIOBEPXHOCTHU MPSAMON MPU3MBI, TUIOIIAIb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMOI TPHU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIIBHON MUPAMUJIBI, 1
TeopeMa o IO GOKOBOM MOBEPXHOCTH
yCeUEHHOH MUpaMHIbI
55 KonTponbhas pabora o Teme 1
"MHororpaHHuku"
56 [TonsiTne 06 00BEMeE 1
57 O06BEM TUpaMuUIbI 1
58 O0BEM upaMuIbI 1
59 O0BéM UpamMuIbI 1
60 O06BEM TUpamMuUIbI 1
61 O0BEM IPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM npu3MBbI 1
64 Kontponbnas padota o teme "O0bEMBI 1
MHOTOT'paHHUKOB"
[ToBTOpenue, 0000IIEHNE CHCTEMATH3ALINS
65 3Hanuil. [loctpoenue ceuenmii B 1
MHOTOTpaHHHKE
[ToBTOpeHue, 06001IeHNE CUCTEMATH3AIIHS
66 3HaHUH. Bbruucienue pacCTOsHUIA: MEXIY 1

ABYMA TOYKaMH, OT TOYKHU O HpﬁMOﬁ, oT




TOYKH OO IIJTOCKOCTH, MEXKOY
CKpCIIUBAOIHUMHUCS ITPAMBIMUA

67 Hrorosas xoHTposabHas pabora

[ToBTOpeHue, 06001IeHNEe CUCTEMATU3AITHS
3HAHWH. BBIYKCICHUE YTIIOB: MEXTY

68 CKPEIMBAOIIUMHUCS TIPSIMBIMH, MEXTY
NPSIMOY M TUIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YIJIOB MCKAY IIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoka

KosunuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTH4Yeckue
padoTbI

JlaTa
U3yYeHUs

DJIEeKTPOHHBIE
nu@posBbIe
o0pa3oBaTeJibHbIE

pecypchl

Cdepa u map: meHTp, paanyc, IMameTp;
TUTONIATb TIOBEPXHOCTHU Chephl

Bzaumnoe pacnonoxenue chepsr u
TUIOCKOCTH; KacaTelbHas TNIOCKOCTh K
chepe; mmomans chepor

N3o6pakenue cdepsl, mapa Ha
miockocty. CeueHus mapa

[unuHapryueckas MOBEPXHOCTb,
oOpa3yromye HUINHIPHYIECKON
MMOBEPXHOCTH, OCh IIHJIMHIPUIECKOM
MMOBEPXHOCTHU

[{unuHap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIIas 1 OCh;
IUIoIa s OOKOBOU M HOJHOM
[MOBEPXHOCTH

N300paxeHne NWINHIPA HA MIIOCKOCTH.
Pazpéprka nununapa. CeueHus

IUIMHAPA (TTIOCKOCTHIO, TapaJIeIbHOM
WJIU TIEPIICHAUKYJISIPHON OCH ITUITUHAPA)

Konnueckast moBepxHOCTh, 00pasyromime
KOHUYECKOU MOBEPXHOCTHU, OCh U
BEpIIIMHA KOHMYECKOH TOBEPXHOCTH




KOHYCZ OCHOBAaHHE U BEPIIHHA,

8 oOpa3yromias 1 0Ch; IIOMA L OOKOBOH 1
IIOJIHOY ITIOBEPXHOCTHU
YceuéHHblil KOHYC: 00pa3yrolye u

9 BBICOTA; OCHOBaHHMsI M OOKOBas
MOBEPXHOCTh
N300paxeHre KOHyca Ha TUIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (MII0CKOCTBI0, apaIeIbHOM
OCHOBAaHHIO, U TNIOCKOCTbHIO, MPOXOASIIEH
4yepe3 BEepIINHY)

1 KoMmOuHamwst Ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpasHHukK, OIUCAHHBIN OKOJIO

12 ctepsl; chepa, BiUcaHHas B
MHOTOTPAaHHUK WJIX B TEJIO BPAIICHUS

13 [Tonsatue 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB Te

14 O0BEM 1UIMHAPA, KOHYCA

15 O0BEM mapa u miomaas chepol
[TomoOHbIe TeNa B MPOCTPAHCTBE.

16 CoOOTHOIIEHUS MEXKTY TIOIIAISTMHU
MMOBEPXHOCTEN, 00bEMaMH TIOJJOOHBIX TEI

17 KonTponbHas pabora o temam "Tena
Bpamenus" u "O6bemMbr Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue 1 BIYMTaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHUCIIO




21

Pasnoxenune BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuiesenunesa

22

Pemenue 3aiau, cBA3aHHBIX C
MPUMEHEHUEM MpaBUJl JEUCTBUH C
BEKTOpPaMH

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreiimne 3a1a4u B KOOpAUHATaX

24

VYron mexnay Bekropamu. CKansipHoe
MIPOU3BE/ICHUE BEKTOPOB

25

Beruucienue yrios Mex1y NpsSMbIMU U
IIJIOCKOCTSIMU

26

KoopannatHo-BEeKTOpHBIN METO ITPU
pEIIeHUU TEOMETPUIECKUX 3a71a9

27

KonTponbhas pabota o Teme "BekTopbl
1 KOOPJIMHATHI B IPOCTPaHCTBE"

28

[ToBTOpEeHmE, 0600IIEHNE 1
cucremartu3aius 3HaHuii. OCHOBHbBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHme, 0600IIEHNE 1
cucreMaTu3anys 3HaHuii. OCHOBHEIE
¢burypsl, GpakTel, TEOPEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpenue, 060061IeHNE U
cUCTeMaTHU3alys 3HaHui. 3agaun
TUTAHUMETPUH B METOJIBI X PEIICHUS




[ToBTOpEeHmE, 0600IIEHNE 1

31 CHCTEeMaTH3allisA 3HaHUN. 3a1aun 1
IUIAHUMETPUH U METOIbI UX PELICHUS
[ToBTOpeHwue, 060061IeHNE U

39 cucreMatu3aius 3HaHuil. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTepPEOMETPUHN

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpenue, o6o01IeHNE U 1
CUCTEeMaTH3aIlHs 3HAHUH

OBUIEE KOJIMYECTBO UACOB I10 34

[NPOI'PAMME




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

* MaremaTuka: anredpa ¥ Hadajla MaTeMaTUYE€CKOr0 aHaIn3a, FTeOMEeTpHsl.
I'eometpus, 10-11 knaccel/ Atanacss JI.C., byty3oB B.®., Kagomiies C.b. u

npyrue, AkunonepHoe oouiectBo «M3narensectBo «lIpocBelienrer

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://resh.edu.ru/

http://www.school-collection.edu.ru/

https://www.vaklass.ru/

https://uchi.ru/

http://mathnet.spb.ru/

https://fipi.ru/



https://resh.edu.ru/
http://www.school-collection.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://mathnet.spb.ru/
https://fipi.ru/

