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HOACHUTEJIBHASA 3ATIMCKA

Pabouas mporpamma ydeOHOro kypca «l'eomeTpus» 0a30BOro YpOBHS IS
oOyuaromuxcst 10 —11 kmaccoB paszpaboraHa Ha ocHOBe DenepaibHOTO
rOCyJapCTBEHHOI'0 00pa30BaTEeILHOTO CTAaHAApTa CPEAHEro o0IIero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, TMPEABABIAEMBIX K
MaTEMaTHYECKOMY OOpa30BaHWIO, W TPAAWIMA POCCHUCKOTO 00pa3oBaHUSI.
Peanuzanus mporpamMmbl 00eCIieYrBacT OBJIAJICHUE KITFOUEBBIMU KOMIICTCHIIUSMH,
COCTaBJISIONIMMH OCHOBY JIJIi CaMOPa3BUTHS M HEMPEPHIBHOTO 0Opa3oBaHUS,
IIEJIOCTHOCTh OOMICKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIILHOTO Pa3BHTHUSA
JUYHOCTHU 00 YJAFOTITIXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOoCcTh ydeOHOTO Kypca TE€OMETpHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METANpEIMETHBIX |
MpPEAMETHBIX PE3YyIbTATOB OOYYEHHS T€OMETPUM B HAIPaBICHUHM JUYHOCTHOTO
pa3BuTHUS OoOydJaronumxcs, GopMUpPOBaHUS (PYHKIIMOHAIBLHOM MaTeMaTHYeCKOM
IPaMOTHOCTH, U3YYCHUS IPYTrUX yIeOHBIX NUCIHUIUIMH. Pa3BuTHE y 00ydaromumxcs
NIPABWIBHBIX TIPEICTABICHUNA O CYIIHOCTH M TPOUCXOKICHUU TCOMETPUUYCCKUX
a0CTpakIMii, COOTHOIICHHH pPEaJbHOIO0 U WJICAIBHOTO, XapakKTepe OTpakKeHUs
MaTeMaTU4YEeCKOW HAyKOW SBIEHUM M NPOLECCOB PEAIBHOIO MHpPA, MECTE
T€OMETPUHN B CUCTEME HAYK M POJIM MaTEeMAaTHIECKOTO MOJICTUPOBAHNS B HAYIHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
yYaluxcsl, a TaKXKe KadeCTB MBIIUICHUS, HEOOXOJAMMBIX JUIS ajalTalud B
COBPEMEHHOM OOIIECTBE.

['eomerpust sBisieTcss OMHAM W3 0Aa30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oO1rero oOpa3oBaHuUsl, TaK KakK oOOeCleyrMBaeT BO3MOXKHOCTb H3YUYECHHS Kak
JUCHUTUINH €CTECTBEHHO-HAYYHOM HAINPaBJICHHOCTH, TaK U TYMaHUTApPHOM.

Jlorndyeckoe wbInieHue, (GOpMHUPYEMOE TPH HM3YYCHHH OO0 YyYarOIIHNMUCS
TMOHSITHHHBIX OCHOB T€OMETPHH U MOCTPOCHUU IETIOYKN JTJOTHISCKUX YTBEPKIACHUN
B XOJI€ pEIIeHUs T'eOMETPUYECKHX 3ajJa4, YMEHUE BBIIBUTaTh U OIPOBEPraTh
TUIIOTE3bl HEMOCPEJACTBEHHO HCIOJIB3YIOTCS IIPU PEIICHUH 3aJa4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCceX 00JIacTsSIX JeATeTbHOCTH 4enoBeka. OpHeHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHAIbHOTO OBITHSA, (dopma
OTPAKCHHS OKPY)KAIOIIEro MHpa, YCJIOBHE YCIEIIHOTO IMO3HAHHUS M aKTHBHOTO
npeoOpa3oBaHus  AeHCTBUTENBHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIWHSCT pa3HbIC BUABI yYEOHOM W TPYIOBOH JESATEIBLHOCTH,



SBJISICTCSI OJHUM W3 TMPO(PECCHOHAIBHO BaXXKHBIX KA4eCTB, MO3TOMY aKTyalbHa
3a7a4a (HOPMUPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBHJHOCTH OOPa3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIHHOCTH 10 MHOTUM HAIIPaBICHUSM.

Ilens ocBoeHnmst mporpammbl y4deOHOTOo Kypca «I['eomerpus» Ha 6a3oBOoM
ypoBHE 00yueHuss — o00Ieo0pa3oBareabHOE W OOLIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcss  4yepe3  oOecrieyeHHe  BO3MOXKHOCTH  MpPUOOpeTeHuss o
VCIIOJIb30BAHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHMM W JECUCTBUM,
cnienuUIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIIEITHOTO MPOIOJDKEHUS 00pa30BaHMUSI
TI0 CIICIIMAIEHOCTSIM, HE CBS3aHHBIM C NMPUKJIATHBIM HCIIOIH30BAHUEM I'€OMETPHH.

[Iporpamma 1o reomeTrpuu Ha ©0a30BOM yYpOBHE IMpeIHA3HAUYeHa ISt
O0YJarOIIMXCS CPEIHEHN IIKOJIBI, HE UCIBITHIBABIIMX 3HAUYNUTEIBHBIX 3aTPYIHEHUI
Ha YPOBHE OCHOBHOTO 00Iero oopazoBanus. Takum oOpa3om, oOyyaroliyecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOWTH OOIHME MATEMATHYECKUE YMEHHS, CBSI3aHHBIC
Co creuu@uKod TEOMETPUHM U HEOOXOJUMBbIE IJisi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3y4YUTh T€OMETpHUIO Ooiee
IyOOKO, €CIIM B JaJbHEHIIEM BO3HUKHET HEOOXOIWMOCTh B TE€OMETPHUECKHX
3HAHMSIX B MPOPECCUOHATBHON JCATEIBHOCTH.

JlocTikeHrue 1enM OCBOCHUS MPOTpaMMbl  OO0ECIIEYUBACTCA PEIICHHEM
COOTBETCTBYIOIMX 3anad. [IpuopuTeTHBIMH 3amadyaMl  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BOM ypoBHEe B 10—11 kiaccax sBIsItoTCS:

e (opmupoBaHHE TMpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOKH

KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHEe TpEACTABICHUS O MHOTOTPAHHUKAX W Tellax BpaIICHUS
KaK 0 BOXHEHIIMX MaTeMaTHYECKUX MOJCINSIX, MO3BOJISIONINX OMHUCHIBATH
Y U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIErO MUPA;

e (opmupoBaHue yMeHHS pacno3HaBaThb Ha YepTeXKax, MOJACIAX U B
pETbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJAJCHUE METOJAMH DPCIICHHS 3aJ1ad Ha TIOCTPOCHUS Ha M300paKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHre yMEHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOTPaHHHUKAaX W TeJaX BPAIIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJQJCHUEC  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ay;
dbopMupoBaHME  yMEHUS  TMPOBOJUTH  HECJIOXKHBIE  JIOKa3aTelbHbBIC
pacCyXKJeHusi B XOJAE pPEHICHUS CTEPEOMETPHUYECKMX 3ajad W 3a/1ad C
MIPAKTUIECKUM COICPIKAHUEM;

e pa3BUTHC WHTEJUICKTYaJIbHBIX U TBOPYECKUX crocoOHocTEN
OoOy4JamIuXcsa, IO3HABATENbHOM  aKTUBHOCTH,  HCCJEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBaHue (yHKIIMOHATBHOMN TPaMOTHOCTH, pENEeBaHTHOU
r€OMETPUHU: yMEHUE pACIO3HABaTh IMPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallsIX M IPU U3YUYEHUHU IPYTHX Y4EOHBIX IMPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEM U 3aKOHOMEPHOCTEH, (OpMylIHpoBaTh HX Ha S3bIKE
r€OMETPHUU U CO3/1aBaTh T€OMETPUUYECKUE MOJEIH, TPUMEHSITh OCBOCHHBIM
F€OMETPUUECKUN anmapaT [Jisl pEeuleHHus NPaKTHUKO-OPUEHTHUPOBAHHBIX
3aJ1a4, MTHTEPIIPETUPOBATH U OLICHUBATH ITOJIyYEHHBIE PE3YJIbTATHI.

OTnUYuTeNnsHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAYaJle €ro HW3y4YEeHHMS 3aJay, pelacMblX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUSA, U ONpPEACIEHHBIM 00pa30M OpraHu30BaHHAs paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U IPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET NPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JaJbHENIIEMY U3YYEHHUIO ITPEIMETA.

[Ipeanourenue oTAa€TCs HArISAHO-KOHCTPYKTUBHOMY METOJY O0y4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb IPEIMETHO-
NPAaKTUYECKOM AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYalllUXCsl B KypCcE€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEIICHUs 3aJad Ha
CO3/laHM€  TPOCTPAHCTBEHHBIX 00pa3oB M  3ajad Ha  OINEpPUPOBAHUE
OpOCTPaHCTBEHHbIMU oOOpa3zamu. Coznanue oOpa3a MPOBOIUTCS C OMOPOM Ha
HarJAIHOCTh, a OIEpUPOBaHME O00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOIO COAEPKAHUSI.

OcHoBHbIE copeprkarelbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpanHuku», «lIpsMpie ¥ MIIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopbl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTMYECKUX YMEHUM
pacrpenensiercs He TOJbKO M0 COAEPKATENbHBIM JIMHUSM, HO W N0 Trojam
oOy4eHHs Ha YPOBHE CPETHEro 00111ero 00pa3oBaHusl.

Copepxanre 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJIbTaTaM
OCBOEHHUsI paboueil MporpaMmbl, paclpefeiIEHHbBIM 10 TrojJaM O0ydeHwUs,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4TOOBI OBJIQJIEHUE T'€OMETPUUYECKUMHU
HNOHSTUSMHU M HAaBBIKAMM OCYILECTBISUIOCH MTOCIIEA0BATENBHO U MOCTYNATENBHO, C
COOJII0JIEHNEM PUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
o0LIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OOYy4YalOIIMXCS, pacIIupsis U
yrayossis e€, o0pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yyenue reomerpum orBoguTcs 2 yaca B Heaenmo B 10 kimacce u 1 yac B
Hezaenmto B 11 kmacce, Bcero 3a nBa roga o0ydenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEPEOMETpPUU. ToOUkKa, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHoe pacnonoxeHue TMpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOLIHECs,
napajiebHble M CKpElIMBaromuecss mnpsimble. [lapamnenbHOCTh NOPSMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MApPAJUIENbHBIE TMpPSMbIE B MPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NMAPAIUIEIBHOCTh IMPSAMON U IUIOCKOCTHU. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAaMH; YrOJd MEXAY NpPsIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: MapajuieabHbIE TIOCKOCTH; CBOMCTBA
napajuieNbHbIX TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHbIE (UIYypbl Ha
IUIOCKOCTH: TE€TPa3p, KyO, napajuiesenune1; moCTPOCHUE CEUCHUH.

[lepneHaUKyISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYJISPHBIE NPSIMBIC B
MIPOCTPAHCTBE, NPSAMbBIE MApPAUICIBHBIE W TEPHECHAUKYISIPHbIE K IUIOCKOCTH,
NPU3HAK MEPHEHAUKYISIPHOCTH MPAMOM M IUIOCKOCTH, TEOpEeMa O MpSMOM
MEPIEHAUKYIAPHON TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIrOJl MEXAY MPSIMON U
IUIOCKOCTBIO;  ABYIPAHHBIA  Yrojd, JIMHEWHBIM Yroa JABYIPaHHOrO  yrija.
[leprieHAUKYIISIp U HAKJIOHHBIE: PACCTOSSHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIMs  (QUIyppl Ha  IUIOCKOCTb.
[lepneHaAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYIAPHOCTH  JIBYX
miockocter. TeopeMa 0 TpEX MepNeHAUKYIIsIpax.

MHOrorpaHHuKH

[ToHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBITYKJIbIE
Y HEBBINTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: n-yroynpHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIOHHASI IPU3MbI, OOKOBas U
MIOJTHAS MIOBEPXHOCTh IPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuienenunes; u ero corcrBa. [lupamupa: n-yroiapHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUbI; OOKOBAsl U MOJHASI TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCeu€HHasi MNUpamMuja. IJIEMEHTbl Npu3Mbl W nupamuabl. [IpaBunbHbIE
MHOT'OTPaHHUKU: TOHSATHE MPABUIBHOIO MHOTOTPAHHMKA; NMPAaBWIbHAS MpU3Ma U
NpaBUJbHAs NUpPaMU/a; MpPaBUIbHASA TPEYrojbHAs NHUpaMUJa WU TPABUIIbHBIN
TeTpa’ap; Kyo0. IlpeacraBmeHue O MpaBUIBHBIX MHOTOTPaHHHUKAX: OKTadp,
nonexasap u ukocasap. CeueHust npu3Mbl U MAPAMHUIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B NHpPaAMUJaXx, HapaJlieenuIenax,
MPAaBWIbHBIX MHOTOTPAHHUKAX.



BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pPEOpa, [AMaroHaiu, YIJIBL.
[Inomans OOKOBOW MMOBEPXHOCTH W IOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH NPSIMOM MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPAaBUIBHOM MUPAMMIBI,
TeopeMa o TuIiomanau yceu€HHoi mmpamuabl. [lonstue 00 o00BEMe. OO0BEM
MAPaMUbl, TPU3MBI.

[Togo6ubie Tema B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX TEJI.

11 KVIACC

TeJsa BpalueHus

Hununapuyeckas MMOBEPXHOCTb, oOpa3yrorue HWIMHAPUYECKOU
MOBEPXHOCTH, OCh IWJIWHIPUYECKONW TMOBEPXHOCTU. [lumuHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIAJb OOKOBOM M TOJHOMN
ITOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yroliie KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTU. KOoHYyC: ocCHOBaHME U BepiinHa, 00pa3yromias
U OCh, IUIONAAh OOKOBOM U TIOJTHOM TIIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAHUSI U OOKOBasi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AUAMETP; IUIONIAJh MMOBEPXHOCTU CQEPBHI.
B3aumHoe pacnonokeHue chepbl U IIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
10 b CQepHl.

N3o0pakeHne Te BpalieHus Ha MIOCKOCTH. Pa3BépTka mumuHapa U KOHYyCa.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; cdepa, BOHMcaHHAS B MHOTOIPAaHHUK, WM TEJIO
BpallCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 006 00béMe
OpsMOYTOJIBLHOIO Tapaienenuneqa v ciaeAcTBus u3 He€. OObEM UUIUHIpA,
koHyca. O0BEM 11apa u miomaab cepsol.

[Togo6ubie Tema B mpoctpancTBe. COOTHOIIEHUS MEXKAY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMu OTOOHBIX TEN.

Ceuenuss mwiMHApa (MapajUyieIbHO Y TEPIEeHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (MmapajijiebHOE€ OCHOBAHHUIO W TPOXOASAIIEE uepe3 BEpIIHMHY), CEUCHHS
miapa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektop Ha mmockocTu U B mpocTpaHcTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4YMCiI0. PaznoxkeHue BeKTopa Mo TpéM HEKOMIUIaHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenwe 3amay, CBSI3aHHBIX C
IPUMEHEHUEM TIpaBWJI JAEUCTBHA ¢ BekTopamu. lIpsmoyronwsHas cucrema



KoopauHAaT B mpoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreimme 3amaun B
KOOpJIMHATaX. YTojl MeXIy BekTopamu. CKaIIpHOE MPOU3BEIAEHUE BEKTOPOB.
Briuncienre yriioB Mex1y NpsiMbIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I [IPU PELICHUU F€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBbTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM9HOCTHBIE PE3YNbTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TMpeaMeTa
«MatemaTuka» XapaKTepU3yrTCs:

I'paxxnanckoe Bocnnuranme:

c(hOopMHUPOBAHHOCTHIO IPAKTAHCKON TO3UIIUK 00YYaIOIIerocss Kak aKTHBHOT'O
U OTBETCTBEHHOTO WICHA POCCHICKOrO 0O0IecTBa, MPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
OpoLeayp TpakIaHCKOro oOuiecTBa (BBIOOPBI, OMNPOCHl W TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMH HHCTUTYTaMH B COOTBETCTBUHU C HX
GYHKIUAMY ¥ Ha3HAYCHUEM.

ITaTpuoTHyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIIIOMY U HACTOSIIEMY POCCUMCKONW MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKOW MAaTEMAaTUYE€CKOM IIKOJIBI,
K HCMOJB30BAHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoAa;
c(hOPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHMUS, OSTUYECKOTO  IOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4EHOr0; 0OCO3HAHKMEM JIMYHOTO BKJIa/Ia B IOCTPOSCHHUE YCTOMYHMBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHPY, BKIIIOYas ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHNUI, pacCyXICHUH;
BOCTIPUMMMYHBOCTBIO K MAaTEMaTHYECKUM acCIleKTaM pa3jnYHbIX BUIOB HCKYCCTBA.

duznyeckoe BOCIUTAHME:

chOpMUPOBAHHOCTBIO YMEHHUSI TIPUMEHATh MaTeMaTUYeCKUE 3HaHHUS B
MHTEpecax 370pOoBOro U 0e30macHoOro odpasa KU3HH, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3/IOPOBBIO (30pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEXUM 3aHSATUUA U

OT/IbIXa, peryiusipHas duznueckas aKTUBHOCTb); (bu3nYecKoro
COBEpPIICHCTBOBAHUS, npu 3aHATUAX CIOPTUBHO-03J0POBUTENBHOM
JESITENIbHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJY, OCO3HAHMEM IIEHHOCTH TPYIOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANIBHOM  JESATENIbHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW U €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymelr mnpodeccnrt W peamu3oBBIBaTH COOCTBEHHBIC >KM3HCHHBIC IIIAHBI,



TOTOBHOCTHIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM00O0Opa30BaHNI0 HAa TPOTSHKEHUHW BCEH JKU3HH; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUY MTPAKTUICCKUX 3aJ1a4 MaTEMaTHICCKON HAPaBJICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHYECKON KYyJIbTYphl, IMOHWUMAHHEM BIIUSHHUS
COIMAJIEHO-D)KOHOMHYECKHUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATIBLHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa dSKOJOTHYECKHX MpoliieM;
OpHEHTalluel Ha TPUMEHEHHE MAaTeMAaTHYEeCKUX 3HAHWM JJIs pelieHus 3ajiad B
00J1aCTH  OKpY)KAIOIIEH Ccpefbl, IUTAHHUPOBAHUS TOCTYNMKOB ¥ OIEHKH WX
BO3MOXXHBIX TTOCIICIICTBUN JUTSI OKPYKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOT'O TIO3HAHMS :

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAaykKH W  OOIICCTBEHHOW TMPAKTUKH, TMOHUMaHUEM
MaTEMaTHYECKON HayKW KaK cQepbl YeTOBEUECKOW JEATebHOCTH, JTaroB ¢&
Pa3BUTUS M 3HAYUMOCTH JUJISl PA3BUTHs I[UBWIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH M MaTEMaTHYECKOM KYJIbTYpOW KakK CpEICTBOM IIO3HAHUS MUDAa;
TOTOBHOCTBIO OCYIIECTBIISITh TMPOCKTHYIO M HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHAVBUIYaJTLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl YUEOHOTO MpeaMeTa
«Marematuka» XapaKTepU3yIOTCA OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elcmeusiMuU, YHUBEPCANbHbIMU Pe2yIaMUSHbIMU OeUCTNEUAMU.

1)  VYuusepcanvnuvie  nosmaeamenwvmvle  Oeticmeus,  obecneuusarom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 00yHanwuxcs (oceoeHue
Memo0o8  NO3HAHUA ~ OKpYXCamoweeo  Mupa;,  HpUMeHeHUue  J10SUYECKUX,
ucciedosamenbCcKux onepayuil, ymenutl pabomams ¢ ungopmayueii).

Ba3oBble jioruyeckue aeicTBus:

e BBIABIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKA MATEMaTHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAYy TMOHATUAMH, (OPMYITHUPOBATH
ONIpE/CIICHUsS]  TOHSATUH;  YCTAHABJIMBATh CYIIECTBEHHBIM  TPH3HAK
KJaccu(uKauy, OCHOBaHUA i OOOOIIEHHS U CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAIH3A;

e BOCIpPUHUMATH, (HOPMYIUpPOBaTH U  MPEOOPA30OBHIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTtuBopeunss B (aKTaxX, MAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;



npenjaraTb ~ KpUTEpPUM  JJIs  BBIABICHHS  3aKOHOMEPHOCTEH  H
IIPOTUBOPEUNL;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBa MaTEeMaTUYECKUX
YTBEPKIECHUN (MPSMbIE U OT MPOTHUBHOI0), BHICTPAUBATh apryMEHTALIHIO,
NPUBOJIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXIE€HUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO penieHuss yd4eOHOM 3a1ayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpaTh HauOoyee MOAXOASIUA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHER).

Bba3oBble ucciieaoBareabCKHue AeiicTBUSA:

e HCIOJNIB30BaTh BONPOCHI KaK MCCIENA0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
bopMynMpoBaTh BOMNPOCHI, (UKCHPYIOUIME NPOTUBOPEUUE, MpOOIEMY,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (OpMHUpOBAaTH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3HIIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIBLHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJIECHUS, TNPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00bEeKTaMH, SBJICHUSIMH, MPOLIECCAMU;

e CaMOCTOSITENBHO (POpMYIUPOBATH 00OOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOI0 HAOJIOJEHUS, MCCIIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJTYYCHHBIX PE3yJIbTATOB, BEIBOJIOB U 0000IICHMIA;

e IPOTHO3MPOBATh BO3MOXKHOE pPA3BUTHE MpOLIECCA, a TAKXKE BBIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmei:

e BBIABJIATH JAePUUNTH MHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BONPOC U IS PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALUIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIUIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS,

e CTPYKTYpUPOBaTh MH(POPMALIMIO, IPEICTABIATh €€ B Pa3IUUHbIX (POpMaAX,
WUTIOCTPUPOBATh TpaduyecKy;

e OIICHUBATH HaAEKHOCTh uHdopmauu o CaMOCTOATENbHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvie KOMMyHUKamug@Hvle  Oelicmeus,  0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUAOUJUXCAL.

OOuenue:



BOCIPUHUMATh MW (POPMYJIHpPOBaTH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHM U LIEJISIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSICHEHUS IO
X0y pelIeHUs 3a1a4l, KOMMEHTUPOBATH ITOJTYYEHHBIN pe3yibTaT;

B X0/ 00CY>KIEHHs 3a7aBaTh BOMPOCHI 0 CYIIECTBY 00CY>KIaeMOU TEMBI,
npo0JieMbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UECH, HAIICJICHHbIE HA MTOUCK
pEUICHUs; COMOCTABJIATH CBOM CYKIECHHS C CYXICHUSMH JPYTrUX
YYaCTHHKOB JHMAJIOra, OOHapy»XWBaTh pa3IMuMe€ W CXOJCTBO NO3WULHUMI; B
KOppEeKTHOH popme GpopMyarpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTaBIATh  pPE3yJAbTaThl  pEIIeHUs  3a7auyd,  SKCIEpPUMEHTA,
UCCJIEIOBAHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIJICHUS C YYETOM 3a]1a4 MPE3EHTALMU U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMaTh W WCIIOJNIB30BaTh  MPEUMYIIECTBA  KOMAHAHOW M|
WHIMBUIYAILHON paOOThI P pElIeHUH YIeOHBIX 3a]a9; MPUHUMATH IIeITh
COBMECTHOM JICSITEIBHOCTH, IUJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThl, pacrpenensTh BUABI padoT, JOTOBapUBATHCSA, 00CYKIaTh MPOIIECC
U pe3ysbTaT padoThl; 000011aTh MHEHHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYMIOBBIX (hopMax padboThI (00CYkaeHUs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» W WHBIC); BBIIOJHITH CBOK YacTh pPabOTHI H
KOOPJIWHUPOBATh CBOW JEHUCTBUA C JAPYTHMH YJICHAMH KOMAaHJIbI;
OILICHMBAaTh KA4e€CTBO CBOCTO BKJIaJia B OOIIMH TPOAYKT IO KPUTEPHSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
uHopMaIuH.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMHM [I03HABATEILHOM peQuieKCUM KakK OCO3HAHUS
COBEpIIAEMBIX JICMCTBUI W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJII —Ipolecca |
pe3yJibTaTa pelIeHUsI MATEMAaTUYECKOW 3a/1a4H;

MPEIBUAECTh TPYIAHOCTH, KOTOPHIE MOI'YT BO3HHUKHYTh IPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENBCTB, JAaHHBIX, HAWICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OHOCHUBATH COOTBCTCTBUC PC3yJIbTaTa MNCIM H YCIOBUAM, OOBSICHATH
MNPHUYXHBI JOCTHUIKCHUS HWIIM HEOOCTHIKCHHUSA PE3YIbTATOB ACATCIBHOCTH,
HaXOIHUTb OHII/I6Ky, AaBaTb OOCHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
10 KVIACC

OnepupoBaTh MOHATUAMU: TOUYKA, MPSAMasi, IIIOCKOCTb.

[IpyMeHSTh aKCHMOMBI CTEPEOMETPUU U CICACTBUS U3 HUX IPU PEHICHUU
reoOMEeTPUUECKHX 3a]1ay.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U EPIEHIUKYISIPHOCTD MPSIMBIX
U TIOCKOCTEM.

KiaccupunupoBars B3aMMHOE pacMoOOKEHUE NPSAMBIX M IIOCKOCTEH B
IIPOCTPAHCTRE.

OnepupoBaTh MOHSTUSIMU: JABYTPAHHBIA YIroJl, TpaHU JBYIPAHHOTO YIJIa,
pebpo NBYrpaHHOIO YIJia; JUHEWHBIA YroJl JIByTpaHHOTO yrja; rpajaycHas Mepa
JIBYTPAHHOI'O yTJa.

OnepupoBaTh MOHATUSMUA: MHOTOI'PAHHUK, BBINYKJIBIA W HEBBITYKJIbINA
MHOT'OIPaHHUK, 3JIEMEHThI MHOTOI'paHHUKA, MPAaBUIHLHBII MHOTOIPaHHUK.

Pacrio3zHaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (TIMpaMuia; MpuU3Ma,
IPSAMOYTOJIBHBIN TTapajuIelienune, Kyo).

Knaccudunmposatsb MHOT'OTPaHHUKH, BbIOUpast OCHOBaHHS TSt
Kiaccupukanuy (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPaBUILHBIC
MHOTOIPaHHUKH; MPSMbIC U HAKJIOHHBIC MPU3MBbI, TTapaJICISITATIC I ).

OnepupoBaTh NOHATUSIMHU: CEKYIAs IJIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB.

OOBACHITH TPUHIUIIBI TOCTPOCHUS CEUEHUM, UCTIONB3YS METO]T CIEOB.

CtpouTh ce€ueHHUS] MHOTOIPAHHUKOB METOJOM  CIIEJIOB, BBITIOJIHSATH
(BBIHOCHBIC) IUIOCKHE YEPTEKH U3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXyY, COOKY, CHH3Y.

Pemiath 3a1aun Ha HaXOXKAECHUE T€OMETPUUYECKUX BEIIMYMH MO o0pa3laM Wiu
aaropuTMaM, ITPUMEHSIS HW3BECTHBIE AHAJIUTUYECKUE METOJbl MPHU PEIICHUU
CTaHJAPTHBIX MAaTEMAaTUUYECKUX 3aJlad HA BBIYMCICHUE PACCTOSIHUM MEXKIY JIBYMS
TOYKaMH, OT TOYKM JIO TpsIMOM, OT TOYKH [JO [UIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMHUCS TPSIMBIMH.

Pemiats 3a1aun Ha HaxO0XACHUE T€OMETPUUECKUX BEJIMYMH MO0 00pasiaM WiH
ajaropuTMaM, IPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOJbl MpPHU PpELICHUU
CTaHJAPTHBIX MaTEMaTHMYECKMX 3aJad Ha BBIYMCICHHE YIJIOB  MEXKIY
CKpPCLIUBAIOIIMMHUCS TMPSAMBIMH, MEXKIY TMPSMOA ¢  IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMU, JIByTPaHHBIX YTJIOB.



Boruncnars 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupamMyjia) ¢ TpUMEHEHUEM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
TJIOLIA ISIMU TTIOBEPXHOCTEH, 00BEMaMH MOI00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATHUAMHU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh H
TUIOCKOCTh CHMMETPHU; IIEHTP, OCh U TIOCKOCTh CHMMETPUA (DUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBATE M HWHTEPIPETUPOBATH HHMPOpPMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YEPTEXax U
PUCYHKAaX.

[IpumensTy reoMmerpuueckue (akKThl JUIsi PEUICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANoJIararoluX HECKOJIbKO IIArOB PEMICHUS], €CJIN YCIOBHUS MPUMEHEHUS
3a/1aHbl B SIBHOU (opMme.

[IpumeHaTr mpocTEHIME TPOrPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKHUX 3a7aY.

[IpuBOoAMTE NpUMEpPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEW B MPUPOIE U
YKU3HH, pACIIO3HABATH NIPOSIBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpumeHATh MONy4YEeHHbIE 3HAHUS Ha IPAKTUKE: AHAJIU3UPOBATh PEAJIbHBIC
CUTyallud W TMPUMEHATh W3YYECHHBIE TOHATHS B MPOILIECCE IMOUCKA PELICHUS
MaTreMaTu4ecku CcGOpMYyJIUPOBAHHOW MPOOJEMBbI, MOJEIUPOBATh peaabHbIC
CATyallud Ha $A3bIKE TE€OMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM TE€OMETPUICCKUX TIOHITHI M TEOPEM, anmapara ajareOpsl; peraTh
MPAKTUYECKHUE 3a]]a4H, CBSI3aHHBIE C HAXOXKIEHUEM T'€OMETPUUYECKUX BEITUYMH.

11 KIIACC

OnepupoBaTh MNOHATHAMU: LUJIMHIAPUYECKAs IOBEPXHOCTh, 00pa3yrouue
WIMHAPUYECKON  MOBEPXHOCTH;  LWIMHAP;  KOHUYECKass  MOBEPXHOCTH,
o0pa3yrolre KOHMYECKON TOBEPXHOCTH, KOHYC; CpepuyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IIUWIXHIP, KOHYC, cdhepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TEN BPAILIEHUS.

KnaccudpumpoBaTh B3aUMHOE paciooKeHUue cepbl U MIOCKOCTH.

OnepupoBath MOHATUSMMU: IAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHHE LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIOf;
11apOBOM CEKTOP.

Bbruncasate 00BbEMBI M IUIOUIAAM  NOBEPXHOCTEH TEN  BPALLEHUS,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (OpMYyIL.

OnepupoBaTh TNOHATUAMH: MHOTOTPAaHHHK, BIHCAaHHBIE B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAs B MHOTOTPAHHUK WM TEJO
BpalllEHusl.

BbaucasTe COOTHOUIEHHUS] MEXIY IUIOMAASIMH MOBEPXHOCTEH M 0O0bEMaMu
NOJJOOHBIX TEJl.



N300paxarb u3ydyaemble (UIypbl OT PYKHM M C IPUMEHEHUEM IMPOCTBIX
4epTEKHBIX NHCTPYMEHTOB.

BbInoNHATH (BBIHOCHBIE) MJIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢Guryp: BU1 cBepxy, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPHpPETUPOBATH W MPeoOpa3oBBIBATH HMH(POPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexXax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE JOEHUCTBUSA CIOKEHMS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHUS BEKTOpPa Ha YUCIIO, OOBSACHATh, KAKUMU CBOMCTBAMH OHU 00J1aJJalO0T.

[IpuMeHATh paBUIIO NapajuleIenuIeaa.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPJAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEXKIY
BEKTOPAMH, CKAISIPHOE NPOU3BEECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M NPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJIAPHOE IMPOMU3BEIAECHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPAMHAT.

[Ipumenats reomerpudeckue (aKTbl UIsI PEUICHUS] CTEPEOMETPUUYECKUX
3a1a4, IPEANOJIaralinX HECKOJIbKO IaroB PEUICHUs, €CIU YCIOBUS TPUMEHEHUS
3a/1aHbl B SIBHOM (hopMme.

Pemats mpocrenine reoMeTpuyecKue 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAUHATHOI'O METO/A.

Pemrarp 3amaum Ha [10Ka3aTelbCTBO MAaTEMATHUYECKUX OTHOLIEHUM U
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMUMH N0 00pa3laM WIN aJropuT™MaM, NpUMEHsI
U3BECTHBIE METO/BI IIPU PELIEHUN CTAHJAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IppuMensaTs mpocTEWIIMe NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI P PELIEHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH HpUMEPB MATEMAaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOIE H
YKWU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHMUS HaA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIE IOHATHSA B IPOLECCE IOHWCKA PEIMICHUS
MaTeMaTUyecKu CGHOpPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIUPOBAaTh peabHbIE
CUTyallud Ha S3bIKE T'E€OMETPUH, MWCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TOHATHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPaKTUYECKHUE 32141, CBA3aHHBIE C HAXOKIECHUEM T€OMETPUUECKNX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n MpOorpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsI
pecypcbl
http://school-

1 BBenenue B crepeoMeTpHio 10 collection.edu.ru/

https://resh.edu.ru/
[IpsiMbIE U TUIOCKOCTH B IMPOCTPAHCTBE. h_ttm
2 . 12 1 collection.edu.ru/
[TapamienbHOCTh NPSIMBIX U TUNIOCKOCTEN https://resh.edu.ru/
[lepnenguKyIsIpHOCTD MPSAMBIX U MIM
3 . 12 collection.edu.ru/
fLIocKocTer https://resh.edu.ru/
http://school-

4 VYTl MeXAy NPAMBIMU U TTIOCKOCTSIMU 10 1 collection.edu.ru/
https://resh.edu.ru/
http://school-

5 MHororpaHHuku 11 1 collection.edu.ru/
https://resh.edu.ru/
http://school-

6 OO6BbEMBI MHOTOI'PAaHHUKOB 9 1 collection.edu.ru/
https://resh.edu.ru/

7 IloBTOpEHME: CeUeHMs], PACCTOSHUS U YIJIbI 4 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0




11 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbIe
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )
MPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
http://school-

1 Tena BpaeHus 12 collection.edu.ru/
https://resh.edu.ru/
http://school-

2 O0BEMBI TET 5 1 collection.edu.ru/
https://resh.edu.ru/
http://school-

3 BexkTopbl 1 KOOpAMHATEI B TPOCTPAHCTBE 10 1 collection.edu.ru/
https://resh.edu.ru/

4 [loBTOpenue, 06061eHNE, 7 |

CHUCTeMaTH3alrs 3HAHUI
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 3 0







IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTpoibHbie
padoThbI

IIpakTH4eckue
padoTsI

Jlara
H3y4YeHUs

DJIEeKTPOHHBIE
nudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE MOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, INIOCKOCTh, IIPOCTPAHCTBO.
IIpaBuna n3o0pakeHus! Ha PUCYHKAX:
n300pakeHus MIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTpE3Ka

https://resh.edu.ru

IlonsaTus: NEepeCCKaroImurecCs MmI0CKOCTH,
nepecCKaromuecd nmpdamasd 1 rmioCKOCTb

Tlonsarus: MEPECCKAOINECA IIIIOCKOCTH,
NnEpECCKaromuecsd nmpamasd 1 rmioCKOCTb

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHue MHOTOTPAHHUKOB Ha
pHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

https://resh.edu.ru

HauaneHble cBeieHus 0 KyOe U mupamuze,
uX pa3BEpTkU U Mojenu. CeueHus
MHOTOT'PaHHUKOB

HauaneHble cBeieHUs 0 KyOe U mupamu/e,
uX pa3BépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

Tlorgarue 00 akCMOMAaTHYECKOM
MIOCTPOECHUH CTEPEOMETPHUU: AKCUOMBI
CTEPCOMETPHUH U CJICICTBHUS U3 HUX




[TonsiTue 06 akCHOMaTHYECKOM
IIOCTPOEHUU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CJICICTBUA U3 HUX

TToHsiTe 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

10

TlorgaTre 00 akCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH: AKCUOMBI
CTEPEOMETPHUU U CIEICTBUS U3 HUX

11

B3anMHoOe pacronioskeHue MpsIMbIX B
MPOCTPAHCTBE: MIEPECEKAIOIINECS,
napaieJbHbIC U CKPEIMBAIOIIAECS]
MPSIMbIC

https://resh.edu.ru

12

HapaHJ'ICJIBHOCTL MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBEC: MapaJICIIBHBIC IIPAMBIC B

MPOCTPAHCTBE; NAPATUIETBHOCTD TPEX
IPSIMBIX

13

[TapannenbHOCTh OPSIMBIX U TUIOCKOCTEN B
npoctpanctse: [lapanienbHOCTh IPsAMO U

TINIOCKOCTH

14

Vel ¢ COHAITpaBJICHHBIMH CTOPOHAMHA

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

https://resh.edu.ru/

15

Yroa Mexay npsMbIMU B IIPOCTPAHCTBE

16

Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17

[TapamienbHOCTB IUNIOCKOCTEN:
HapaJijiesIbHbIE IIJIOCKOCTU

18

CBolicTBa napaijICJIbHBIX ILIOCKOCTEH




[Ipocreiimme npocTpaHCTBEHHbBIE (PUTYPBI

19 Ha IUIOCKOCTH: TETpasap, KyO,
rapajuielIeIuIe
20 [TocTpoenue ceuenuit https://resh.edu.ru
21 IlocTpoeHue ceuenuit
Kontponbnas padota no treme "lIpsmbie u http://school-
22 IIJIOCKOCTH B IIPOCTPAHCTBE. collection.edu.ru/
[TapanienbHOCTh MPSIMBIX U IJIOCKOCTEN" https://resh.edu.ru/
IlepnieH qUKyIAPHOCTD NPSMOU U
23 IJIOCKOCTH: MIEPIEHANKYIISIPHBIE TIPSAMBIE B
IIPOCTPAHCTBE
24 [IpsimMble mapaenbHble U
NEPIEHIUKYIIIPHBIE K IIIOCKOCTH
)5 [Ipsimble napasuienbHbIE U
MEPIEeHIUKYIIIPHBIE K IIIOCKOCTH
26 [Ipu3Hak neprneHANKYIIPHOCTH IPSIMOU U
IJI0OCKOCTH
7 [Ipu3Hak nepneHuKyIIPHOCTU IPSIMON U
IJIOCKOCTH
)3 Teopema o psiMOi EPIIEHAUKYIISIPHON hitps://resh.edu.ru
IJIOCKOCTH
29 Teopema o mpsiMOil IepIIEHAUKYISIPHOU
IJIOCKOCTH
30 Teopema o psIMOI IEPIIEHANKYIISIPHON
IJIOCKOCTH
[lepnieHUKyNAp ¥ HAKJIOHHBIE: PACCTOSTHUE
31 OT TOYKH 10 IUIOCKOCTH, PACCTOSTHUE OT

MPSIMOM A0 MIIOCKOCTH




32

[lepnenauKysip U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH /10 INIOCKOCTH, PACCTOSTHUE OT
NPAMOM 10 TNTOCKOCTH

33

[lepnenauKysip U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOIA JI0 TIIOCKOCTH

34

[lepnenauKkymnsp U HaKJIOHHBIE: PACCTOSHHUE
OT TOYKH J0 IJIOCKOCTH, PACCTOSIHHE OT
MIPSIMOM 10 IJIOCKOCTH

35

VYTbl B IPOCTPAHCTBE: YTOJ MEXKIY
NPAMOU U TUIOCKOCTHIO

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

https://resh.edu.ru/

36

JIByrpaHHBII yroJl, JMHENHBIA yTO
JBYTPAHHOI'O yriia

37

38

JIByrpaHHBII yroJl, JMHEHHBIA yrOj
JBYTPAHHOI'O yIJIa
[lepnenauKyIsIpHOCTD MJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYJISIPHOCTH ABYX
IJIOCKOCTER

39

[lepneHauKyISIPHOCTD MJIOCKOCTEM:
MPU3HAK NEPIEHIUKYIISIPHOCTH ABYX
IJIOCKOCTEN

40

[lepneHquKyIsIPHOCTD IIIOCKOCTEM:
MPU3HAK NEPHEHANKYISIPHOCTH IBYX
IJIOCKOCTEN

41

Teopema o TpEx meprneHAUKYIIpax

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

https://resh.edu.ru/

42

Teopema o Tpéx nepneHAuKyIsIpax




43

Teopema 0 TpEX nepHeHAUKYIApaAX

44

Kontponbnas paboTa mo TeMam
"[lepneHIUKYISIPHOCTD MPSIMBIX U
miockocTed" U "YTIbl MEXKAY NPSIMBIMU U
miockocTsaMu"

45

Ilonsarue MHOI'OrpaHHUKa, OCHOBHBIC
OJICMCHTEI MHOT'OT'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PDAHHUKH, pa3BépTKa
MHOTr'OrpaHHHKa

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

https://resh.edu.ru/

46

[Ipusma: n-yronbHas npusMa; rpaHu 1
OCHOBAHUS IPU3MBL; IIpsiMasi U HaKJIOHHAsI
MIPU3MBI; OOKOBas U MOJTHAS TOBEPXHOCTh
MIPU3MBbI

47

48

[Napamrenenumnen, TpsAMOYTOJIbHBIN
HapaJijIesICUIE] U €ro CBOMCTBa
[Impamupa: n-yrosapHas MUpaMuIa, TPaHA U
OCHOBAaHME HUPAMHJIbI; OOKOBas M MMOJTHAS
[IOBEPXHOCTh IMUPAMHU/IbI; TIPABUIIbHAS U
yCeu€HHas NUpaMuIa

49

[IpaBuiibHBIE MHOTOIPAHHUKH: TOHSITHE
MIPaBWJIBHOTO MHOT'OTPAHHUKA; PAaBUIIbHAS
IIpU3Ma U NpaBUiIbHAs NMPaMUa;
MpaBUJIbHAS TPEYTOJIbHASI MUPAMUIA U
MIPaBWIBHBIN TETpa’ap; KyO

50

[IpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTAdP, JOACKA AP U
HKOCA3IP.

51

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHS

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




OTHOCHUTCJIIBHO TOYKH, HpHMOP’I, IIJIOCKOCTH.
DJeMEeHTHI CUMMCTPHUHU B IIUpaMUJax,
Imapajurejcnuieaax, mpaBUJIbHbIX

https://resh.edu.ru/

MHOTOTPaHHUKAX
57 Brruncnenue 31eMEeHTOB MHOTOTPaHHUKOB: |

pEOpa, uaroHau, yribl

[Tnomaae 60KOBOM MOBEPXHOCTH M TMOJTHOM
53 MMOBEPXHOCTH NPSIMO TIPU3MBI, TUTOIIATH |

OCHOBaHHUH, TeopemMa 0 OOKOBOI

MOBEPXHOCTH MPSIMOU TPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MTOBEPXHOCTH TIPABIIILHOW MTUPAMHUIBI, !

TeopeMa O IO OOKOBOM TOBEPXHOCTH

YCEYEHHOU MUPAMUIBI
55 KonTponbhas pabora o teme 1

"MHororpaHHukn"
56 [Nonsitre 06 00BEMeE 1 https://resh.edu.ru
57 O0BEM UpamMuIbI 1
58 O06BEM TUpaMuUIbI 1
59 O0BEM nupamMuIbl 1
60 O0BEM nupamMubl 1

http://school-
61 O0BEM pU3MBI 1 collection.edu.ru/
https://resh.edu.ru/

62 O06BEM IPU3MBI 1
63 O0BEM TTPU3MBI 1
64 Kontponbhas padota o teme "OObEMBI |

MHOTOI'PaHHUKOB"




65

[ToBTOpeHnue, 06001IeHNEe CUCTEMATU3AITHS
3HaHuil. [loctpoenue ceuenuii B
MHOTOTPaHHUKE

66

[ToBTOpeHue, 0600IIeHNE CUCTEMATH3AITHS
3HaHUU. BeluncieHne pacCTOSTHUI: MEXIY
JBYMsI TOUKaMH, OT TOYKH J10 IIPAMOM, OT
TOYKH JI0 MJIOCKOCTHU, MEXKITY
CKPEIIHBAIOIIUMUCS MPSIMBIMU

67

HtoroBast KOHTpOJbHAs paboTa

68

[ToBTOpeHnue, 06001IeHNEe CUCTEMATU3AITHS
3HaHUU. BerunciieHue yrioB: Mexmay
CKpCHIMBAOIHUMHUCS ITPAMBIMHA, MCKOY
IIPSIMOM U TUIOCKOCTBIO, IBYIPAHHBIX
YTJIOB, YIJIOB MEXY TNIOCKOCTSAMH

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KJIACC

KonuvecTBo yacoB DJIeKTPOHHbBIE
Nen/m = Tema ypoka Kontpoabusie | IlpakTnuyeckue Aata iposhie
Bcero H3ydyeHUusi  oOpazoBaTeibHbIE
padoThI padoTbI pecype
| Cdepa u map: ueHTp, paauyc, IuameTp; |
TUTONIATb TTIOBEPXHOCTH Chephl
Biaumnoe pacnonoxenne chepsr u
2 IUIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
chepe; mmomans chepbr
Nzo6pakenue cdepsl, mapa Ha Mm
3 1 collection.edu.ru/
miockocT. CedeHus mapa hitps://resh.cdu.ru/
[{umHIprYecKast MOBEPXHOCTD,
4 oOpa3yroniye MUIHHIPHIECKON |
MOBEPXHOCTH, OCh IIMJIUHIPUYECKOIN
MTOBEPXHOCTH
[{wiHIp: OCHOBaHUS U OOKOBaS
5 MOBEPXHOCTh, 00pa3yromas u oCh; !
IoIa s OOKOBOU M HOJHOM
MOBEPXHOCTHU
N300paxeHne HUINHIPa HA JIOCKOCTH.
6 Pa3séprka unnunapa. Ceuenus 1
HWIMHIPA (TUIOCKOCTHIO, TapasuieIbHON
WM TIEPIEHAUKYISIPHOM OCH IIUIMHAPA)
Konnueckast moBepxHOCTh, 00pasyromime http://school-
7 KOHUYECKOU MTOBEPXHOCTHU, OCh U 1 collection.edu.ru/

BCpIIMHA KOHHYECKOM IMOBCPXHOCTHU

https://resh.edu.ru/




KOHYCZ OCHOBAaHHC U BCPIIHNHA,

8 00pasyroias 1 0Ch; IJI0MAIb OOKOBOU H
ITOJIHOW ITOBEPXHOCTHU
Yceu€HHblil KOHYC: 00pa3yrolye u
9 BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTH
N3o6pakeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka koHnyca. CeueHus: KOHyca
10 (III0CKOCTHIO0, NAapalIeIbHON
OCHOBaHHIO, U TNIOCKOCTHIO, MIPOXOIAIIEH
4yepe3 BEepIINHY)
1 KoMOuHamwst Ten BpameHus 1
MHOTOTPAaHHUKOB
MHOrorpaHHukK, ONMCaHHbIA OKOJIO http://school-
12 chepsr; chepa, BiMcaHHas B collection.edu.ru/
MHOT'OTPaHHUK HJIA B TEJIO BpaILICHUS https://resh.edu.ru/
13 [Tonsitre 06 06BbEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TeN
14 O0béM UMIMHIpa, KOHYCa
15 O0BEM mapa u momaas chepol
[TomoOHbIE TeNa B MPOCTPAHCTBE. http://school-
16 CooTHoleHus MEXY IIOAASIMU collection.edu.ru/
MOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEI https://resh.edu.ru/
17 Kontposnbnas pabota o temam "Tema
BpanieHus" u "O6bvembl Ten"
18 BekTop Ha MIIOCKOCTH U B TPOCTPAHCTBE
19 CnoxeHue ¥ BBIYUTaHUE BEKTOPOB
20 YMHOKXEeHUE BEKTOpa Ha YUCIIO http://school-




collection.edu.ru/
https://resh.edu.ru/

21

PasnoxeHne BekTopa 1o TpéM
HEKOMILJIAHApHBIM BekTopam. [IpaBuio
napasuiesienuneaa

22

Pelenue 3aiay, CBA3aHHBIX C
MPUMEHEHUEM MPaBUJI JEUCTBUH C
BEKTOpaMU

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreimne 3ana4u B KOOpAUHATaX

24

VYron mexnay Bekropamu. CKansipHoe
MIPOU3BE/ICHUE BEKTOPOB

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

https://resh.edu.ru/

25

Beruucrnenue yrios Mex1y NpsSMbIMU U
IIJIOCKOCTSIMU

26

KoopannatHo-BEeKTOpHBIN METO ITPU
pEIICHUU TEOMETPUUECKUX 3a71a4

27

KonTponbhas pabota o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenwme, 0600mEeHNE U
cucreMaTtu3anus 3HaHuil. OCHOBHBIC
¢burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPHUH

29

IToBTOpEeHME, 0000IIEHNE 1
cucrteMaTu3anys 3HaHui. OCHOBHEIE
¢burypsl, QpakTel, TEOPEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpEHME, 0000IIEHNE 1




cUcTeEMaTH3aMs 3HAHUNA. 3a1auu
IJIAHUMETPUH ¥ METOJIbI KX PEIICHUS

[ToBTOpeHME, 0000IICHNE U

31 cucTteMaru3anus 3HaHui. 3agaun 1
TUTAHUMETPUHU U METOJIbI X PEIICHUS
[ToBTOpeHwme, 0600mEeHNE 1

0 cucremMaTH3anys 3HaHuil. OCHOBHBIC 1
burypsl, GpaxTsl, TEOPEMBI Kypca
CTEPEOMETPUHN

33 Hrorosast koHTpoIbHAs paboTa 1

34 [ToBTOpEHHE, O606H.I€HI:I€ u |
CHUCTeMAaTH3aIlHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHajln3a, FreOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byry3oB B.®., Kagomies C.b. u

npyrue, AxkimonepHoe oomiectBo «M3narensctBo «lIpocBemenue

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA
Maremaruka: anredpa 1 Hayajia MaTEMaTUYE€CKOrO aHaln3a, TeOMEeTpusl.
I'eomerpus, 10-11 knaccewl/ Atanacsu JI.C., byry3os B.®., Kangomues C.b. u

npyrue, AkunonepHoe oouectBo «M3narensctBo «lIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET
http://school-collection.edu.ru/

https://resh.edu.ru/
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