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HOACHUTEJIBHASA 3ATIMCKA

PaGouas mporpamma ydeOHOro Kypca «l'eomerpusi» 0a30BOTO YpPOBHS st
oOyuaromuxcst 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTAaHAApTa CPEIHEro OOIIero o0pa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHMWI, TPEIBABISIEMBIX K
MaTEMaTHIECKOMY OOpa3OBaHWIO, W TPAAWUIMA POCCHUCKOTO 00pa3oBaHUSI.
Peanuzanus nporpammbl o0ecrieurBaeT OBIAJEHHUE KIFOYEBBIMU KOMITETCHIIUSIMU,
COCTaBJISIIOIIMMH OCHOBY JJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMUs,
[EJIOCTHOCTh OOMIEKYIbTYPHOTO, JHUYHOCTHOTO M TIO3HABATENLHOTO Pa3BUTHUS
JUYHOCTHU 00 YJAFOTITIXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TI€OMETPUM Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus OOYCIIOBJIEHA MPAKTUYECKONW 3HAYUMOCTHIO METANpPEIMETHBIX |
IMpPEAMETHBIX PE3YIbTATOB OOYYEHHS T€OMETPUM B HAIPaBJICHUHM JTUYHOCTHOTO
pa3BuTHUS OOydJaronuxcs, GopMUpPOBaHUS (PYHKIIMOHAILHOM MaTeMaTHYeCKOM
IPaMOTHOCTH, U3YUEHUS PYTrUX YIeOHBIX AUCIUIUIMH. Pa3BuTHE y 00ydaromumxcs
NIPABWIBHBIX TIPEICTABICHUNA O CYIIHOCTH M TPOUCXOKIECHUU TCOMETPUUCCKUX
aOCTpakIMii, COOTHOIICHHH PEaJbHOIO0 W WJCAIBHOT0, XapaKTepe OTPAKCHHS
MaTeMaTU4YEeCKOW HAyKOW SBIEHUM M TPOLECCOB PEAIBHOIO MHpPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIM MaTEMAaTHIECKOTO MOJICTUPOBAHNS B HAYIHOM
MO3HAHUHU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
yYaluXxcs, a TaKXe KadeCTB MBIIUICHUS, HEOOXOIMMBIX IS aJanTalldd B
COBPEMEHHOM OOIIECTBE.

['eomerpust sBisieTcss OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPETHETO
oOirero oOpa3oBaHuUsl, TaK KakK o0O0ecCleyrMBaeT BO3MOXKHOCTb H3YUYECHHS Kak
JUCHUIUINH €CTECTBEHHO-HAYYHON HAIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlorndyeckoe MbIIieHUEe, (GOPMHUPYEMOE TPHU HMIYYCHHH OO0yYaIOIIHMHUCS
MOHSITUHHBIX OCHOB T€OMETPHH M MIOCTPOCHHUH IETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI€ pEIIeHUs T'eOMETPUYECKUX 3ajJa4, YMEHUE BBIIBUTaTh U OIPOBEPraTh
TUIIOTE3bl HEMOCPEJACTBEHHO MCIOJIB3YIOTCS TIPH PEIICHUH 3aJa4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCceX 00JIacTsSIX JeATeTbHOCTH 4enoBeka. OpHeHTalus YeloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHAIbHOTO OBITHSA, (dopma
OTPAXKCHHS OKPYXKAIOIIEro MHpa, YCJIOBHE YCIEIIHOTO IO3HAHUS W aKTHBHOTO
npeoOpa3oBaHuss  AeHCTBUTEIBHOCTH. OmepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIWHSCT pa3Hble BUABI yUYEOHOM W TPYIOBOH JESATEIBLHOCTH,



SBJISICTCSI OJHUM W3 TMPO(PECCHOHAIBHO BaXXKHBIX KA4eCTB, MO3TOMY aKTyalbHa
3a7a4a (HOPMUPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBHJHOCTH OOpa3HOTO MBIIUICHUSS — CYIIECTBEHHOIO KOMIIOHGHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIHHOCTH 10 MHOTUM HaIlpaBJICHUSIM.

Ilens ocBoeHnmst mporpammbl y4deOHOTOo Kypca «I['eomerpus» Ha 6a3oBOoM
ypoBHE 00yueHuss — o00Ieo0pa3oBareabHOe W OOLIEKYJIbTYPHOE pPa3BUTHE
oOydarommxcst  4yepe3  oOecriedyeHHMe  BO3MOXKHOCTH  NPUOOpETeHUus U
VCIIOJIb30BAHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHWUM W JECUCTBUM,
cnenupUIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIIEITHOTO MPOOJDKEHUS 00pa30BaHMUSI
TI0 CIICIIMAJILHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM UCIIOIH30BAHUEM I€OMETPHH.

[Iporpamma 1o reomeTpuud Ha 0a30BOM YpOBHE IIpeAHA3HAUYEHA ISt
O0yJarOIIMXCs CPEIHEH IIKOJBI, HE UCIBITHIBABIIMX 3HAUYNUTEIBHBIX 3aTPYIHEHUI
Ha YPOBHE OCHOBHOIO oOI1ero oopazoBanus. Takum oOpazom, oOydaromiecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOWTBH OOIIHME MATEMAaTHYECKUE YMEHHS, CBSI3aHHBIC
co crneuu@uKod TEOMETPUM U HEOOXOJUMBIE IJisi KU3HA B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3y4YUTh TE€OMETpHUIO Ooiee
IyOOKO, €CIIM B JajJbHEHIIIEM BO3HUKHET HEOOXOIWMOCTh B TE€OMETPHUYECKHUX
3HAHMSIX B MPOPECCUOHATBHON JCATEIBHOCTH.

JlocTikeHre 1€  OCBOCHMSI TMPOrpaMMbl  00ECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOMMX 3anad. [IpuopuTeTHBIMH 3amadyaMd  OCBOCHHS  Kypca
«I"'eomerpuny» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opmupoBaHHEe TMpeACTaBICHUS O TEOMETPUM KAaK YaCTH MHPOBOMH

KYJIbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3H C OKPY>KAIOIITUM MUPOM;

e (opmupoBaHHE TpEACTaBICHUS O MHOTOTPAHHUKAX W Tellax BpaIICHUS
KaK O BOXHEHIIMX MaTeMaTHYECKHX MOJECINSX, MO3BOJISIONINX OMKMCHIBATH
U U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHS paclo3HaBaThb Ha YepTeXKax, MOJACIAX U B
pETbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaICHUS;

e OBJAJCHUE METOJAMH DPCIICHUS 3aJ1ad Ha TIOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOTPaHHHUKAaX W TeJaX BPAaIIEHUS U UX OCHOBHBIMH CBONCTBAMU;

e OBJQJCHUEC  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3aj]ad;
dbopMupoBaHME yMEHHUS  TMPOBOJUTH  HECJIOXKHBIE  JIOKa3aTebHbBIC
pacCyXKJeHusi B XOJAE PEHICHUS CTEPEOMETPUUECKMX 3ajlad W 3a/ad C
MIPAKTUIECKUM CO/ICPIKAHUEM;

e pa3BUTHC WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIocoOHOCTEM
oOy4JamIuxcs, IO3HABATENbHOM  aKTUBHOCTH,  HCCIIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBaHue (yHKIIMOHATBHOMN TPaMOTHOCTH, pENEeBaHTHOU
r€OMETPUHU: yMEHUE pACIO3HABaTh IMPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsIX M NPU M3YyYEHUU APYTUX YUE€OHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEM U 3aKOHOMEPHOCTEH, (OpMylIHpoBaTh HX Ha S3bIKE
r€OMETPHUU U CO3/1aBaTh T€OMETPUUYECKUE MOJEIH, TPUMEHSITh OCBOCHHBIM
Ir€OMETPUYECKUIM ammapaTr JUisl pPElIeHUs IPaKTHUKO-OPUEHTHUPOBAHHBIX
3aJ1a4y, THTEPIIPETUPOBATh U OLICHUBATH MTOJIyYEHHBIE PE3YIIbTATHI.

OTnUYuTeNnsHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAYaJle €ro HW3y4YEeHHMS 3aJay, pelacMblX Ha YPOBHE
MHTYUTUBHOI'O TIO3HAHMS, U OIIPEIEIEHHBIM 00pa30M OpraHU30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOI'O
MBIIIJIEHUS, CTUMYJIUPYET NPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JaJbHENIIEMY U3YYEHHUIO ITPEIMETA.

[Ipenmourenue oTnaércsi HArJISIIHO-KOHCTPYKTUBHOMY METOY OOYYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb IPEIMETHO-
IPAaKTUYECKON AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYalllUXCsl B KypCcE€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEIICHUs 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJady Ha  ONEpUpPOBaHUE
OPOCTPaHCTBEHHbIMU oOOpa3zamu. Coznanue oOpa3a MPOBOIUTCS C OMOPOM Ha
HarJAIHOCTh, a OIEpUPOBaHME O00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOIO COAEPKAHUSI.

OcHoBHbIE cozeprkarelbHble TUHUU Kypca «I'eomerpun» B 10—-11 kmaccax:
«MHuororpasHukun», «lIpsiMpie U MIIOCKOCTH B IPOCTPAHCTBE», «Tena BpamieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTMYECKUX YMEHHM
pacupenensiercss He TOJBKO II0 COJAEP’KATEINbHBIM JIMHHMSAM, HO M IO ToJaM
oOy4eHHs Ha YPOBHE CpeiHero o01ero oopa3oBaHusl.

Copnepxxanre 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3YJIbTaTaM
OCBOGHMsI paboyell MmporpaMmbl, pacupenelEéHHbIM [0 TrojaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4TOObI OBJIAJICHUE TIE€OMETPUUYECKUMHU
HNOHSTUSIMU Y HaBBIKAMM OCYILECTBIISUIOCH NOCJIEA0BATEIBHO U ITOCTYNATENBHO, C
COOJII0IEHNEM IPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAJINCH B
o0LIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OOYy4YalOIIMXCS, paclIupss U
yriay6uisst e€, o0pa3yst IPpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpun orBoauTCs 2 4yaca B Heaento B 10 kiacce u 1 yac B
Hezaemto B 11 kimacce, Bcero 3a niBa roja o0ydenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEPEOMETpPUU. ToOuka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHUOMBI CTEPEOMETPHUU U CIIEACTBUS U3 HUX.

B3anMmHoe pacnonoxeHue TMpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOLIHECs,
napajiebHble M CKpElIMBaromuecss mnpsimble. [lapamnenbHOCTh NOPSMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: IMApPAJUIENbHBIE IMPSAMbIE B MPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NAPAIIEIBHOCTh IMPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAaMH; YrOJd MEXAY NpPsIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: MapajuieabHbIE TIOCKOCTH; CBOMCTBA
napajUieNbHbIX TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHbIE (UIYyphl Ha
IUIOCKOCTH: T€TPa3p, KyO, napajjiesienumnea; mocTpoeHNE CEYCHHH.

[lepneHaUKyISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYJISPHBIE NPSIMBIC B
MIPOCTPAHCTBE, NPSAMbBIE MApPAUICIBHBIE W TEPHECHAUKYISIPHbIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEOopeMa O NpsIMOH
MEPIEHANKYJAPHON TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YO MEXAY MPSIMON U
IUIOCKOCTBIO;  ABYIPAHHBIA  Yrojd, JIMHEWHBIM Yroa JABYIPaHHOrO  yrija.
[leprieHAUKYIISIp U HAKJIOHHBIE: PACCTOSSHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSTHUE
OT TOpsMOM 1O  IUIOCKOCTH,  TPOEKIHUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYISIPHOCTH — JABYX
miockocter. TeopeMa 0 TpEX MepNeHAUKYIIsIpax.

MHOrorpaHHuKH

[ToHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKM; pa3BEPTKA MHOrOrpaHHukKa. [lpusma: n-yronpHas
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
OCHOBaHUE MUPAMUbL, OOKOBAsl U MOJHAS MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasi MNUpamMuja. OIJIEMEHTbl Tpu3Mbl U nupamuabl. [IpaBuibHbIE
MHOT'OTPaHHUKU: TOHSATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBWIbHAS MpU3Ma U
NpaBUWibHAs NUpPaMU[a; MpaBUIbHAs TPEYrojibHAs MNUpaMUlla U TPaBUIIbHBIN
TeTpa’ap; Kyo0. IlpencraBneHne O MPaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
nonexka’ap u uxkocasap. CeueHns NpU3Mbl U TUPaMUIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTU.  DJEMEHThl CUMMETPUM B NHpPaAMUJaXx, HapaJlieenuIenax,
MIPAaBWIbHBIX MHOTOTPAHHUKAX.



Bbrunciaenne 31eMEHTOB MHOTOTPAaHHHKOB: pé&Opa, auaroHaiv, YrJbl.
[Inomans OOKOBOW MMOBEPXHOCTH W IOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIOIIA b OCHOBaHWM, TeopeMa O OOKOBOH MMOBEPXHOCTH MPSIMOU TIPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOW NHpPaMUbI,
TeopeMa O Tulomaau yceudéHHOW mmpamuasl. [lorstTe 00 o00BEMe. OOBEM
TUPAMUJIBI, TIPA3MBI.

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

11 KVIACC

TeJsa BpalueHus

Hununapuyeckas MMOBEPXHOCTH, oOpa3yrorue UAJTHHAPUYECKON
MOBEPXHOCTH, OCh IWIMHJIPUYECKOW MNOBEpXHOCTU. LlunuHap: OCHOBaHUA W
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIAJb OOKOBOM M TOJHOMN
ITOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yroliie KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: oCHOBaHME U BepIlMHA, 00pa3yrolias
U OCh, IUIOIMATh OOKOBOM U TIOMHOM IIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolue u BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AUAMETP; IUIONIAJb MMOBEPXHOCTU CQEPBHL.
B3aumnoe pacnonoxxenue chepbl U MIOCKOCTH; KacaTellbHas TIIOCKOCTh K cdepe;
TJI0IA b CEpHI.

N3o0paskeHne Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka mumuHapa 1 KOHYyCA.

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

[Tonsarue 06 o6bEMe. OCHOBHBIE CBOKCTBA 00BEMOB Tel. Teopema 00 00bEMe
OpsSMOYTOJIBLHOIO Tapaienenuneqa v ciaeActBus u3 He€. OObEM UUIUHIpA,
koHyca. O0BEM 11apa u miomaab cepsol.

[Togo6ubie Tema B mpoctpancTBe. COOTHOIIEHUS MEXKAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00hEMaMU TTOIOOHBIX TEJT.

Ceuenuss mwiMHApa (MapauieTbHO M MEPIEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (MmapajijielbHOe OCHOBAHHUIO W TPOXOASAIIEE uepe3 BEpIIHMHY), CEUCHHS
niapa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha mmockocTy U B mpocTpaHCcTBE. CIIOKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHUE BEKTOpa Ha 4YMCI0. PasznokeHue BEeKTopa Mo TpEM HEKOMILJIAHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenwe 3amgay, CBSI3aHHBIX C
IPUMEHEHUEM TIpaBWI JAEUCTBHA ¢ BekTopamu. lIpsmoyromsHas cucrema



KoopauHAaT B mpoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreimme 3amaun B
KOOpAMHATaxX. YTojl MexIy BekTopamu. CKaISIpHOE MPOU3BEICHHUE BEKTOPOB.
Briuncienre yriioB Mex1y NpsIMbIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I [IPU PELICHUU F€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBbTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM9HOCTHBIE PE3YNbTaThl OCBOCHUS MPOTPAaMMBI y4eOHOTO TMpeaMeTa
«MateMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe Bocnnuranme:

c(hOopMHUPOBAHHOCTHIO IPAKTAHCKON TO3UIIUK 00YYaIOIIerocss Kak aKTHBHOT'O
U OTBETCTBEHHOTO WICHA POCCHICKOrO 0O0IecTBa, MPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoUEeayp TpakIaHCKOro oOmecTBa (BbIOOpPHI, OMNPOCHI MW Mp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMH HHCTUTYTaMH B COOTBETCTBUHU C HX
GYHKIUAMY ¥ Ha3HAYCHUEM.

ITaTpuoTHyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOM UJICHTUYHOCTH, YBOKCHHS K
MPOIIIOMY ¥ HACTOSIIIEMY POCCUMCKONW MaTeMaTUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKOW MAaTEMAaTUYE€CKOM IIKOJIBI,
K HCMOJB30BAHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCUICKOTO HapoAa;
c(hOPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHMUS, OSTUYECKOTO  IOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4EHOr0; 0CO3HAHHMEM JIMYHOT'O BKJIAJIa B IOCTPOSHHUE YCTOHIMBOTO OYAyIIEro.

IcTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIIOYas ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHNUI, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMaTHYECKUM acCIleKTaM pa3jnYHbIX BUJIOB HCKYCCTBA.

duznyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTBHIO YMEHHS TMPUMEHSATh MaTeMaTU4YeCKHE 3HaHHS B
HMHTEpecax 370pOoBOro u 0e30macHOro oopasa KU3HH, OTBETCTBEHHOTI'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE NMUTaHKE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OT/IbIXa, peryiusipHas duznueckas aKTUBHOCTB); bu3nYecKoro
COBEpIICHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-0310POBUTENBHOM
JESITENIbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHUEM IIEHHOCTH TPYIOIIOOMS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANIBHOM  AESATENIbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW U e TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccnrt W peaqru30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;



TOTOBHOCTHIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM00O0Opa30BaHNI0 HAa TPOTSHKEHUHW BCEH JKU3HH; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MIPAKTUYCCKUX 33J1a4 MAaTEMaTHIECKOW HAIPaBJICHHOCTH.

JKOJIOrnYeCcKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHYECKON KYyJIbTYphl, IMOHWUMAHHEM BIIUSHHUS
COIMAJIEHO-D)KOHOMHYECKHUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATIBLHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa dSKOJOTHYECKHX MpoliieM;
OpHEHTallMell Ha TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JIs pelleHUs 3aaad 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 HAayKH W  OOIIECTBEHHOW TPAKTUKH, TMOHUMaHUEM
MaTEMaTUYECKONH HayKh KaK cQepbl YelTOBEUECKOW JEATEbHOCTH, JTaroB c€
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHs I[UBWIM3ALMW; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH W MaTEMaTHYECKOM KYJIbTYpOW Kak CpEICTBOM II03HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISATH TMPOCKTHYIO M HCCIEAOBATENBCKYIO ACATEIBHOCTD
WHAVBUIYaJTLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka» XapaKTepU3yIOTCA OBJIaJICHUEM YHUBEpCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmeusiMu, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OCUCTNEUAMU.

1)  VYuusepcanvnuvie  nosmaeamenvmvle  Oeticmeus,  obecneuusarom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 00yHanwuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYXCamowe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccnedosamenbCcKux onepayuil, yMeHut pabomams ¢ uHpopmayuet).

Ba3oBble jioruyeckue aeicTBus:

e BBIABIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKUA MATEMATHIECKUX
OOBEKTOB, TOHSATHH, OTHOIICHUN MEXAYy TMOHATUAMH, (HOPMYITHUPOBATH
ONIpE/CIICHUS]  TOHSATUH; YCTAHABIMBATh CYIICCTBCHHBIM  MpPHU3HAK
KJaccu(uKanuy, OCHOBaHUA i OOOOIIEHHS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAIHN3A;

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

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTtuBopeunss B (aKTaxX, MAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSX;



npenjaraTb ~ KpUTEpPUM  JJIs  BBIABICHHS  3aKOHOMEPHOCTEH  H
IIPOTUBOPEUNL;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSATEIIbHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKIECHUN (MPSMbIE U OT MPOTHUBHOI0), BHICTPAUBATh apryMEHTALIHIO,
NPUBOJIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXIE€HUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO penieHust y4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs], BBIOUpATh Haubojee MOAXOAANUNA C Yy4EToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHER).

Bba3oBble ucciieaoBareabCKHue AeiicTBUSA:

e HCIOJNIB30BaTh BONPOCHI KaK MCCIENA0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
bopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOoOIeEMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMuUpOBaTH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3HIIMIO, MHEHUE;

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

e  CaMOCTOSITENBHO (POpMYIUpPOBATH 00OOIIEHUS U BBIBOJIBI IO PE3yIbTaTaM
MPOBENEHHOI0 HAOJIOJEHUS, MCCIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTATOB, BEIBOJIOB U 0000IIIECHHIA;

e IPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE IPOLIECCA, A TAKXKE BBIIBUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unopmanmei:

e BBIABIATH JACPUIMTHI MHPOPMALIUU, JTAHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BONPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIIPETUPOBATH MUH(POPMAIIUIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

e CTPYKTYypUPOBaTh MH(POPMALIMIO, IPEACTABIATh €€ B Pa3IUYHbIX (POpMaAX,
WUTIOCTPUPOBATh TpaduyecKy;

e OIICHUBATH HaAEKHOCTh uHdopmauu o CaMOCTOATENbHO
c(OpMYITUPOBAHHBIM KPUTEPUSIM.

2)  Vuueepcanvnvie KOMMyHUKamug@Hwle  Oelicmeus,  0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUaAOUJUXCAL.

OOuenue:



BOCIPUHUMATh MW (POPMYJIHpPOBaTH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHM U LIEJISIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS 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; COMOCTABIATh CBOM CYXKIEHHS C CYXICHUSMHU APYTUX
YYaCTHHKOB JHMAJIOra, OOHapy»XWBaTh pa3IMuMe€ W CXOJCTBO NO3WULHUMI; B
KOppEeKTHOH popme GpopMyarpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTaBIATh  pPE3yJAbTaThl  pEIIeHUs  3a7auyd,  SKCIEpPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIJICHUS C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMaTh W WCIIOJNIB30BaTh  MPEUMYIIECTBA  KOMAHAHOW M|
WHIMBUIYAILHON paOOThI P pElIeHUH YIeOHBIX 3a]a9; MPUHUMATH IIeITh
COBMECTHOM JICSITEIBHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pactpenensiTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT padoThl; 000011aTh MHEHHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYMIOBBIX (hopMax padboThI (00CYkaeHUs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» W WHBIC); BBINOJHITH CBOK YacThb pPaOOTBI U
KOOPJIWHUPOBATh CBOW JEHCTBHA C JPYTUMH YjIe€HAMH KOMAaH/IbI,
OILICHMBAaTh KA4e€CTBO CBOCTO BKJIaJia B OOIIMH TPOAYKT IO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMHM II03HABATEJIbHOM pedieKCMM KaK OCO3HaHUs
COBEpIIAEMBIX JICMCTBUI W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJII —Iporecca u
pe3yJibTaTa pelIeHUs MATEMAaTUYECKOW 3a/1a4H;

NPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPpU PEIICHUU
3aJlaud, BHOCUTb KOPPEKTHUBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENBCTB, JAaHHBIX, HAWICHHBIX OIMMMOOK, BRISIBJICHHBIX TPYIHOCTEH;



e OHOCHUBATH COOTBCTCTBUC PC3yJIbTaTa MNCIM H YCIOBUAM, OOBSICHATH
NPHUYXHBI JOCTHUIKCHUSA WJIW HEAOCTHUKCHHUS PE3YJIbTATOB ACATCIBbHOCTH,
HaXOIHUTb OHII/I6Ky, AaBaTb OLCHKY HpI/IO6p€TéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
10 KVIACC

OmnepupoBaTh MOHATUSAMH: TOYKA, TIPsIMasi, TUIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPHHM M CIEICTBHS U3 HHUX IPU PEIICHUH
TCOMETPUYECKUX 3a]1ad.

OmnepupoBaTh MOHATHIMU: MTAPALICTLHOCTD U MEPIECHANKYIISIPHOCTD TPSIMBIX
Y IJIOCKOCTEH.

KnaccudummpoBate B3aMMHOE pPACIOJIOKEHHE MPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHSATHUSAMH: ABYTPAHHBIA YTOJ, TPaHW JABYTPAHHOTO Yria,
pedpo ABYrpaHHOro yria; JUHEHHBIM Yrojl ABYTPAHHOrO yria; rpajlycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBI W HEBBITYKJIBIA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOT'OTPaHHUKA, MPABUILHBI MHOTOTPaHHUK.

Pacno3naBaTh OCHOBHBIE BHABl MHOTOIPDAHHHMKOB (IMHpaMUa; TNpHU3Ma,
IPSIMOYTOJIbHBIN MapaliieNienure, Kyo).

KmaccudummpoBate ~ MHOTOrpaHHHWKH,  BBIOMpas ~ OCHOBaHUS A
Kiaccuukanuu  (BBIMYKJIBIC W HEBBITYKIbIE MHOTOTPAHHHWKH; TPAaBUILHBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIEC MPU3MBbI, TAPAIIJICIICTIUIIC]IbI ).

OmnepupoBaTh MOHATUSIMHU: CEKYIAs MIIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB.

OOBACHATH IPUHITUIIBI TOCTPOCHUS CEUCHUH, UCTIONB3YS METO]] CJICIOB.

CtpouTh ceYeHUS MHOTOIPDAHHHKOB METOJOM  CJIEJOB,  BBITIOJHSITH
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (uUryp: Bua
CBEpXY, COOKY, CHH3Y.

PemaTe 3amaun Ha HAXOXKACHUE TEOMETPUICCKUX BEJTMIUH IO 00pasmam Wiiu
QIropuT™MaM, TPUMEHSSI W3BECTHBbIE AHAIIMTUYECKUE METOJbl MpPU PpPEHICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a/7a4 Ha BBIYUCIICHHE PACCTOSTHUN MEXKIY BYMSI
TOYKaMHU, OT TOYKH JIO TMPSAMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENINBAIOIIUMHUCS TTPSMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BETUYMH MO 00pa3liaM WiH
QIropuT™MaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOAbl MPU PEIICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKUX 3aJlad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOMIUMHACS TPSIMBIMH, MEXKIYy TPSIMOA H TUIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMHM, JIBYT'PaHHBIX YTJIOB.



Boruncnars 0o0bEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (IPU3MA,
nupamMyjia) ¢ TpUMEHEHUEM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
TJIOLIA ISIMU TTIOBEPXHOCTEH, 00BEMaMH MOI00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATHUAMHU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh H
TUIOCKOCTh CHMMETPUU; IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (DUTYPHI.

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

[IpumensTy reoMmerpuueckue (akKThl JUIsi PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANoJararolMx HECKOJIbKO IIaroB pelIeHUs, €CIIU YCIOBHUSI TPUMEHEHUS
3a/1aHbl B SIBHOU (opMme.

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

[IpuBOoAMTE NpUMEpPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HH, pACIIO3HABATH NIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpumMeHATh MOJNy4YEHHbIE 3HAHUS Ha IPAKTHUKE: AHAJIU3UPOBATh PEAJIbHBIC
CUTyallud W TMPUMEHATh W3YYECHHBIE IOHATHS B MPOILIECCE IMOUCKA PEIICHUS
MaTreMaTu4ecku CcGOpMYyJIUPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CATyallud Ha $A3bIKE TE€OMETPUHM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIHN C
UCIIOJIb30BAaHUEM TE€OMETPUICCKUX TIOHITHI M TEOPEM, anmapara ajareOpsl; peraTh
MPAKTUYECKHUE 3a]]a4H, CB3aHHbBIE C HAXOXKIEHUEM T'€OMETPUUYECKUX BEITUYMH.

11 KIIACC

OnepupoBaTh MNOHATHSAMHU: LWJIMHIAPUYECKAs] MOBEPXHOCTh, 00pa3yroliue
WIMHAPUYECKON  MOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTD,
o0pa3yrolre KOHUYECKON TOBEPXHOCTH, KOHYC; CpepuyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IIUWIXHIP, KOHYC, cdepa U 1map).

OOBACHATH CIIOCOOBI MOTYUYEHUS TEN BPAILIEHUS.

KnaccudpumpoBaTs B3aMMHOE pacioiokeHue ceppl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIOf;
1apOBOM CEKTOP.

Bbruncasate 00bEMBI M IUIOLIAAM  IIOBEPXHOCTEH TEd  BpALIECHMS,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (POpMYI.

OnepupoBaTh TOHATUAMH: MHOTOTPAaHHHK, BIHCAaHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAs B MHOTOTPAHHUK WM TEJO
BpalLleHusl.

Bb4ucasTe COOTHOLIEHHUS] MEXIY IUIOAASIMH MOBEPXHOCTEH M 0O0bEMaMu
NOJTOOHBIX TEJl.



N300paxarh u3ydyaemble (UIypbl OT PYKHM M C NPUMEHEHHEM HPOCTHIX
4epTEKHBIX NHCTPYMEHTOB.

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

W3Bnekatb, WHTEpHpPETUPOBATH U MPeoOpa3oBbIBaTh HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE JOEHUCTBUSA CIOKEHMS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHUS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJAIO0T.

[IpuMeHsATh paBUIIO NapajuieenuIeaa.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPJAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEXKIY
BEKTOPAMHU, CKAISIPHOE NMPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEIAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJpPHOE IMPOMU3BEIAECHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUUIMHEAPHBIM BEKTOPAM.

3azaBaTh INIOCKOCTh YPABHEHHEM B JIEKapTOBOM CUCTEME KOOPAMHAT.

[Ipumensats reomerpuueckue (HaKTbl Ui PEHICHUS CTEPEOMETPUUECKHUX
3a1a4, TPEANOJIArarlINX HECKOJIBKO IaroB PEUICHHUs, €CIIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (opMme.

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

Pemarp 3amaum Ha [10Ka3aTelbCTBO MAaTEMAaTHYECKMX OTHOLIEHHW H
HaX0XKJIEHUE T€OMETPUUYECKUX BEIMYMH 10 00pa3laM WM aJropuT™MaM, MpUMEHsA
U3BECTHBIE METO/BI IIPU PELIEHUN CTAHJAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IppuMensaTs mpocTEWIIMe NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPH PEILICHUH CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B NPUPOAE M
YKWU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHMUS HaA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIE IOHATHSA B IPOLECCE IOWUCKA PEIICHUS
MaTeMaTUyecKu CcGHOPMYJIUPOBAHHON MpPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUH, MWCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TOHATHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPaKTUYECKHUE 33141, CBA3aHHBIE C HAXOKJICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunyecrBo yacos
Ne HanmeHoBaHMe pa3iesioB U TeM DJIeKTpPOHHBbIE (HH(PPOBbBIE)
Kontpoabubie | IlpakTHueckue
n/n NPorpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 BBenenue B ctepeoMeTpuro 10 https://m.edsoo.ru/C5O3R7VIP
IT e OCKOC OCTPaHCTBE.
2 PAMBIC H I TH B TPOCTPAHCTB . 12 1 https://m.edsoo.rt/WT7NSO14T
[TapanienbHOCTb NPSMBIX U IIJIOCKOCTEN
[lepnenAuKyISIPHOCTD NPSMBIX U
3 prichA \,y P P 12 https://m.edsoo.ru/V6I1 APUCD
IJI0CKOCTEN
4 VYriael MEXAY NPAMBIMU U IIIOCKOCTSAMU 10 1 https://m.edsoo.ru/R3EMETBTQ
5 MHoOrorpasHuku 11 1 https://m.edsoo.ru/XPWIOUSFB2
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 [loBTOpEHME: CEUEeHMUsI, pACCTOSHUS U YTJIbI 4 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0

[TPOTPAMME




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 4acoB

daekTpoHHble (LndpoBbIE)

Ne ni/m Konrtpoabnsie | IlpakTnuyeckue
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE PECyPChI
padoThbI padoTsI
Tena BpameHus 12 https://m.edsoo.ru/HYOWQLS5KQ
OO0BEMEI TEN 5 1 https://m.edsoo.ru/BO9ORVIYC9
B
CITOPBI 1 KOOP/IMHATEL B 10 1 https://m.edsoo.ru/4NCL4GOMF
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE,
. 7 1 https://m.edsoo.ru/DORV3P725
CHCTEMAaTH3alMs 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOI'PAMME







IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KouTposabHbie
padoThI

IpakTH4yeckue
padoThI

Jara
U3Y4YeHU S

DJIeKTPOHHbIE HH(POBbIE
o0pa3oBaTe/bHbIE Pecypchl

OCHOBHBIE TIOHSTHS
CTEPEOMETPUHU: TOUKA, MpsAMas,
IUIOCKOCTB, IPOCTPAHCTBO.
[TpaBuna nzo0pakeHus Ha
PUCYHKaX: N300paKeHUS
IIJIOCKOCTEM, IMapauIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/D3VCI7UN4

Ilonsarus: MNEPECCKAOIIUECCA
IIJIOCKOCTH, ICPECCKAIOIINUCCA
npsamas 1 miI0CKOCTb

https://m.edsoo.ru/NR6VJYCGK

Ilonsatus: MEpCCCKAOIMIUCCA
IIJIOCKOCTH, IICPECCKAIOIINUCCA
mnpsamas 1 NJI0CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HAKOMCTBO C MHOT'OTpaHHUKaMH,
n300pa’keHue MHOTOTPAaHHUKOB
Ha PUCYHKaX, Ha IPOCKIIMOHHBIX
gyepTexax

https://m.edsoo.ru/KMUQPILLO

HauanbHble cBesieHus 0 Kyoe u
IpaMuze, X pa3BEPTKU U
Mozenu. CeueHus
MHOTOT'PaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ




HauanbHbie cBeieHUs 0 KyOe U
MUPAMHJIC, UX PA3BEPTKH U
mozei. CeueHust
MHOFOI‘paHHI/IKOB

https://m.edsoo.ru/IMQ3AJ3S5

[TonsiTe 00 aKCHOMaTHYECKOM
HOCTPOCHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

INonsTre 00 aKCHOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUHN U
CIIEICTBHS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

INonsTre 00 aKCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U
CIIEICTBHS U3 HUX

https://m.edsoo.ru/YPKSSMLJL

10

INousTre 00 aKCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBHS U3 HUX

https://m.edsoo.ru/I3A98J679

11

B3anmuoe pacnonoxenue
HPAMBIX B IIPOCTPAHCTBE:
NepeceKaroIrecs, napaiesibHbIe
1 CKpPELIMBAOIINECS MPIMbIE

https://m.edsoo.ru/TUTW8KRS50

12

[TapaytensHOCTB NPSIMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE:!
napajuieJabHbIE MIPSMbIE B
IIPOCTPAHCTBE; MapauIeIbHOCTh
TPEX NPSIMBIX

https://m.edso0.ru/CS9VLQLH6




[TapannensHOCTh MPSIMBIX
IJIOCKOCTEH B MPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapaytenpHOCTB NPSIMON U
IJIOCKOCTH
VYTIibl ¢ cOHanpaBIeHHBIMU

14 P https://m.edsoo.ru/LLJAVHVBW
CTOPOHAMH
VYron Mexay NpsIMbIMU B

15 https://m.edsoo.ri/KGIMSOEUK
MIPOCTPAHCTBE
Yron mexay npsiMbIMU B

16 Ay TP https://m.edsoo.r/24LVWHOVS
MIPOCTPAHCTBE
[TapaniaenbHOCTh MITOCKOCTEI:

17 https://m.edsoo.ru/BUSTQ9HZT
napasuiesibHble MII0CKOCTU
CpoiicTBa mapasuieITbHbIX

18 . https://m.edsoo.rut/OKQQK2ABA
MIOCKOCTEN
[TpocTeiimme MpocTpaHCTBEHHBIC

19 (GUrypsI Ha MIIOCKOCTH: TETPASIP, https://m.edsoo.ru/MRT13XP79
KyO, mapasienenumnes

20 [locTpoenue ceuenunit https://m.edsoo.ru/DI3AX05J8

21 [TocTpoenue ceuenuit https://m.edsoo.ru/20GC3ZP9P
Konrponsnas pabora o teme
"IIpsiMbl€ U TUIOCKOCTH B

22 https://m.edsoo.ru/BI405QJEB
npoctpanctse. [lapamiensHoCTh
MPSAMBIX U IJIOCKOCTE"
[lepnenAUKYISIPHOCTD IPSAMOM U

23 MJIOCKOCTH: MIEPIICHIUKYIISPHBIC https://m.edsoo.ru/RN45YBOSR
MpsiIMbIE B IPOCTPAHCTBE
[Ipsimble mapasienbHbIe U

24 https://m.edsoo.ru/32MXRZDDL

NEPNCHANKYIAPHBIC K IINTOCKOCTH




25

HpHMBIe napaJiIeJIbHBIC 1

NEPNCHANKYIAPHBIC K IINIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak neprneHIuKyIIpHOCTH
IIPSIMOM U IUNIOCKOCTH

https://m.edsoo.ru/DC41W6K 14

27

[Ipu3Hak neprneHIuKyaIspHOCTH
MPSMON U TNIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsmoint
NEPIEHIUKYIIAPHON TUIOCKOCTH

https://m.edsoo.ru/YOIQSMOH 1

29

Teopema o npsmoit
HEePIEHANKYISAPHOM MII0CKOCTH

https://m.edsoo.ru/81RSKUSRJ

30

Teopema o npsmon
MEPIECHANKYIISIPHON MIIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

IlepnieHANKYIIAP U HAKIIOHHBIE:
pPacCTOSHUE OT TOYKH 110
IUIOCKOCTH, PACCTOSHHE OT
MIPSAMOM 10 MJIOCKOCTH

https://m.eds00.1u/638GKWY7V

32

IlepnieHANKYIISAP ¥ HAKIIOHHBIE:
pPacCTOSIHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSHHAE OT
IIPSAMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

IlepnieHAUKYIISIP ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKHU J0
MJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM 10 MIIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

IlepnieHAMKYIISIp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKHU J0
IJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 MIIOCKOCTH

https://m.edsoo.ru/6P5SBVV34R




35

VYTibl B IPOCTPAHCTBE: YToJl
MEXy IPAMOM U INIOCKOCTBIO

https://m.edsoo.ru/PSFIXUAI1I

36

JIByrpaHHBIN yroJ1, TMHEHHBIN
yroJ IBYTPaHHOIO YIJIa

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBIN yroJl, TMHEHHBIN
yTOJI IBYTPAHHOTO yIJIa

https://m.edsoo.ru/ML0ZZYZC7

38

[lepnieHAMKYISIPHOCTD
IJIOCKOCTEM: MPU3HAK
MEPIEHAUKYISIPHOCTH ABYX
IJIOCKOCTEN

https://m.edsoo.ru/YRODSMI9NH

39

[leprieHAMKYISIPHOCTH
IJIOCKOCTEM: PU3HAK
MEPIEHINKYIIIPHOCTH ABYX
IJIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

[lepneHIUKYIAPHOCTD
IJIOCKOCTEM: MPU3HAK
MEPIEHIUKYIIIPHOCTH ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/TS8§OAINH2

41

Teopema o TpEx
MePIEHIUKYIIIPax

https://m.edsoo0.ru/OWSLZ1RVZ

42

Teopema o Tpéx
HEPIEHIUKYJIIIpax

https://m.edsoo.ru/OP44KE54N

43

Teopema o TpEx
MEePIEeHIUKYIIApax

https://m.edso0o.ru/OWG81WDV3

44

Konrponsnas pabota mo temam

"IlepneH IUKYJIAPHOCTD MPSIMBIX U

miockocTeil" u "Yriasl MeXIy
NPSMBIMH U TUIOCKOCTAMU"

https://m.edsoo.ru/VOXABPOPB




45

[TonsaTre MHOTOTpaHHHKA,
OCHOBHBIE 3JIEMEHThI
MHOI'OrpaHHUKaA, BBIITYKJIbIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH
pa3BEpTKa MHOTOTPaHHUKA

https://m.edsoo.ru/LSFTEZ80QX

46

[Ipu3ma: n-yroyipHas Npu3Ma;
T'paHU U OCHOBAHUS IIPU3MBI;
npsamMas 1 HaKJIOHHaA IIPU3MbI;
OOKOBast ¥ IOJTHAS TOBEPXHOCTh
NPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
MIPSAIMOYTOJIBHBIN
napauIeJICIUIe U €ro CBOUCTBA

https://m.edsoo.ru/ITTCOB1WIO

48

[TupaMupa: n-yrosnpHas
IIMpaMKJia, TPaHU U OCHOBAaHUE
MUpaMHJIbl; OOKOBas U MOJTHAS
MOBEPXHOCTh MUPAMU/IBI;
IIpaBWIbHAS U yceUEHHAS
MpaMuia

https://m.edsoo.ru/1TOFEX00PA

49

[IpaBuITbHBIE MHOTOTPAHHHKH:
IOHATHEC IIPABUIIBHOI'O
MHOTI'OrpaHHUKA,; IIpaBUJIbHAA
npu3Ma U MpaBuiIbHASI MTUPAMUA;
MpaBUIIbHAS TPEYTOJIbHAS
MUpaMU/Ia ¥ MPaBHILHBIN
TeTpa’ap; Kyo

https://m.edsoo.ru/LWNGEFZTWE

50

IIpencraBnenue o NpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTa’ap,
JOJIEKa’Ip U UKOCAIP.

https://m.edsoo.ru/06SHO2IDD




CuMMeTpust B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTENIBHO TOYKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI

51 1 https://m.edsoo.rt/SWEUC9ENR
CUMMETpPHH B TUPAMHJIAX,
napauieNienumne ax, mpaBUIbHBIX
MHOTOTPaHHUKAX
Brruncienue 31eMeHToB
52 MHOTOT'PaHHHUKOB: p&0pa, 1 https://m.edsoo.ru/EUP4MN760
JIMarOHaJH, yIJibl
[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOJTHOM OBEPXHOCTH MPSMOM
53 MIPU3MBI, TUIOIIAh OCHOBAHHH, 1 https://m.eds00.ru/SQY9XSIL6
TeopemMa 0 OOKOBOM MOBEPXHOCTH
IIPSAMOM IIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIHLHON
54 MAPaMHUIbL, TEOPEMA O TIOMIAAN 1 https://m.edsoo.ru/R22FHBG60
OOKOBOI TOBEPXHOCTH
YCEUEHHOU MUPAMUIBI
KonTtponbHas paboTa mo Teme
55 " " 1 https://m.edsoo.ru/ VHYNJQMQD
MHororpaHHuku
56 [Toustre 00 00bEME 1 https://m.edsoo.ru/GM1LC394G
57 O0BEM TUpaMUIBI 1 https://m.edsoo.ru/B307P§WTC
58 O0BEM TUpaMUIBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM TUpaMUIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O06BEM nupamMuIbI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O0BEM TTPU3MBI 1 https://m.edsoo.ru/ YEQP63ZD4
62 O06DbEM PU3MBI 1 https://m.edsoo.ru/B46EMRRGE




63

O0BEéM npu3Mbl

https://m.edsoo.ru/FIMQWG6KFET

64

KonTponbHas pabota no teme
"O0BEMBI MHOTOTPAaHHUKOB"

https://m.eds00.1ru/23S50I8ON

65

[ToBTOpenue, 0600IICHNE
CUCTEeMaTH3alMs 3HAHUH.
[TocTpoenue ceuenuii B
MHOT'OI'paHHUKE

https://m.edsoo0.ru/KXTOCIOJIG

66

[ToBTOpenue, 0600IICHNE
CHCTEMATHU3aLMsl 3HAHUM.
BolunciieHne pacCTOsSHUM: MEXITY
JIBYMsI TOYKaMH, OT TOYKH 0
MPSAMOM, OT TOYKH JI0 TIIIOCKOCTH,
MEXKy CKPEIIUBAIOITUMUCS
MPSIMBIMU

https://m.edsoo.ru/HKP6I13JUC

67

68

HtoroBas KOHTpoJibHAs paboTa

[ToBTOpenue, 0600IICHNE
cucTeMaTH3amys 3HaHUH.
Boruucnenue yrios: MexIy
CKPEIIMBAOIIUMHUCS TTPSIMBIMH,
MEXY IPSIMOU U ITIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH

https://m.edsoo.ru/KB3EKOA9U

https://m.edsoo.ru/X7CJUSLO0O

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabHble
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3yUYeHus

DJIeKTPOHHbIE HU(POBbLIE
o0pa3oBaTe/bHbIE Pecypchl

Cdepa u map: ueHrp, paauyc,
JUaMeTp; M0
MOBEPXHOCTHU Cepbl

https://m.edsoo.ru/TW8Z59CH]J

B3aumHoe pacrnionoxenue
chepsl U TIIOCKOCTH;
KacaTeJbHasl MIOCKOCTh K
chepe; momans chepot

https://m.edsoo.ru/YCMWC4M3I

U3o6paxenue chepsl, mapa Ha
wiockoctu. CeueHus mapa

https://m.edsoo.ru/QDCF8UGXE

[unmuHapryuecKas OBEPXHOCTb,
00pazyrommue MUIHHIPHICCKON
MOBEPXHOCTH, OCh

LIHJ'IPIHI[pI/I‘ICCKOﬁ HOBerHOCTI/I

https://m.edsoo.ru/8516BBEQO7

[{unuHap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pasyromas u
0Ch; IIJIOIah OOKOBOM 1
IIOJIHOM ITOBEPXHOCTHU

https://m.edsoo.ru/W0OJR979V9

N300parkenne nuimHapa Ha
mockocTy. Pazeéprka
mrHApa. Cedenus NWINHIPa
(MII0CKOCTHIO, MapalIeIbHOM
WM NIEPIEHIUKYISIPHOM OocU
UUAJTUHAPA)

https://m.edsoo.ru/OYMSPW10Z




KoHnueckast noBEpXHOCTB,
oOpa3yrolire KOHN4eCKOn
MMOBEPXHOCTH, OCh U BEpPILIHHA
KOHUYECKOW MOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHME U BepIlIMHA,
o0pa3yronias U 0Ch; TUIOMIA/Ib
OOKOBOI ¥ MOJTHOM
IIOBEPXHOCTH

https://m.edsoo0.ru/Q4EUBB6GT

Y ceu€HHBIN KOHYC:
oOpa3yroliue 1 BbICOTa;
OCHOBaHHUS U OOKOBas
HOBEPXHOCTh

https://m.edso00.ru/8OVNITU20

10

N300pakenne KoHyca Ha
mockocTy. Pa3Béprka KoHyca.
Ceuenus KoHyca (IUIOCKOCTBIO,
napajieIbHOH OCHOBAHHIO, U
IJIOCKOCTBIO, MTPOXOIAIICH
4yepes3 BEPIINHY)

https://m.edsoo.ru/OPVOCKUYU

11

KOM6I/IH8.LII/I${ TCJI BpallICHUSA U
MHOI'OIrpaHHUKOB

https://m.edsoo0.ru/4VHGTY X8F

12

MHOrorpaHHuK, ONMUCAHHBII
oKoJI0 cepsr; chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIN
B TEJIO BPAILCHUS

https://m.edsoo.ru/RMYY1ISTLP

13

INoustue 00 00BEMe. OCHOBHEBIE
CBOMCTBA 00BEMOB TEN

https://m.edsoo.ru/4ACENHGLOZ

14

O0béM nMIMHIpa, KOHYCa

https://m.edsoo.ru/W8TGNS5Z99

15

O0béM mapa u mIomaas cepol

https://m.edsoo.ru/G7TAYCMITT




16

I[TonoOnEble Tena B
npoctpancTBe. COOTHOIICHUS
MEXTY ILTOMAISIMHU
MOBEPXHOCTEH, 00BEMaMHU
MMOIOOHBIX TEI

https://m.edsoo.ru/4NO4FYUUX

17

KonTponbhas pabora no temam

"Tena Bpamenus" u "OObeMbI

Tex"

https://m.edsoo.ru/KCOMHISWW

18

Bekrop Ha mmockocty U B
IIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CrnoxeHue U BbIUNTaHHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOXEHUE BEKTOpa Ha YHUCIIO

https://m.edsoo.ru/4H7PLGBI1

21

Pa3znoxxenue BexTopa 1o tpém
HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuno mapamnenenunena

https://m.edsoo.ru/NZSOLFWN 1

22

Pewienue 3ama4, CBA3aHHBIX €
IIPUMEHEHNUEM TIPABUJI JEUCTBUI
C BEKTOpaMu

https://m.edsoo.ru/73F23EPUS5

23

KoopanHaTtHO-BEKTOPHBIHN
METO]I IPH PEIICHUN
r€OMETPUYECKHX 3aJa4

https://m.edsoo.ru/BBII39Z7U

24

IIpsamoyronbHas cucrema
KOOpPJUHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiime 3a1aun B
KOOpAMHATax

https://m.eds00.ru/X9TSDNSQ3

25

VYron Mexay BEKTOpaMu.

https://m.edsoo.ru/RPAQMBCDO




CKaJ’IHpHOG IMPOU3BCACHUC
BEKTOPOB

26

Beluncnenue yrioB Mexy
IIPSIMBIMU U TUIOCKOCTSAMU

https://m.edsoo.ru/EGRV3NF84

27

KonTponbHas pabota mo Teme
"BexTopbl 1 KOOPAMHATHI B
nmpocTpaHcTBe"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpenwue, 06001IeHNE 1
CHCTEMaTHU3aLMs 3HAHUM.
OcHoBHBbIE GUTYPBI, (DAKTHI,
TEOpEMbI Kypca IJIaHUMETPUU

https://m.edsoo.ru/16ASE1TYU

29

30

[ToBTOpenue, 0600IIeHNE 1
CHCTEMAaTHU3aLMs 3HAHUM.
OcHoBHBIE UTYPHI, PAKTH,
TEOpEMBI Kypca INIaHUMETPUN
[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTHU3aLMs 3HAHUM.
3a/iaum MIaHUMETPUU U METOBI
UX pelIeHus

https://m.edsoo.ru/VNVGEMVY73YE

https://m.edsoo.ru/UF02M943T

31

[ToBTOpeHue, 0600IIEHNE U
CHCTEMaTH3alUs 3HAHUM.
3ajauu MJIAaHUMETPUU U METO/IbI
UX pelIeHus

https://m.edsoo.ru/FG4PJN2IF

32

IToBTOpEHME, 0000IIEHNE 1
cucTeMaTH3aIs 3HAHWI.
OcHoBHBIE HUTYPHI, PAKTHI,
TEOPEMBI Kypca CTepeOMETPUH

https://m.edsoo.ru/ZY6BYLY7W

33

HtoroBas KOHTpoNbHAs paboTa

https://m.edsoo.ru/VP8CXOC4C




34

[ToBTOpenue, 06061IeHNE 1
CHCTEMaTH3aLMs 3HAHUI

https://m.edsoo0.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34







INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

10 KUIACC
Kon "
IIpoBepsiemble mpeaMeTHBIE Pe3yJabTAThI OCBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl CpPeIHero 001ero o0pa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUIMU: TOUKA, IPsIMAas, INIOCKOCTh
5 IIpuMeHATH aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPHU PELICHUN
' reOMEeTPUUECKUX 3a7a4
73 OnepupoBaTh MNOHATHAMH: MApPALICIBHOCT, M MEPHEHAUKYISIPHOCTH
' MPSAMBIX U IJIOCKOCTEN
"4 KnaccudumumpoBath B3anMHOE PACHOJIOKEHUE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIM Yrojl, TPaHU ABYI'PAHHOIO YIJIa,
7.5 peOpo ABYrpaHHOTO yIJia, JMHEHHBIN yroJl ABYrPaHHOIO yIJia, IpadycHas
Mepa JIByTpaHHOIO yria
ay OnepupoBaTh MOHATHUSAMHU: MHOTOTPAHHHK, BBIMYKIBIA U HEBBITYKIBIH
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHHKA, TPABHIIbHBIN MHOTOTpaHHUK
7 Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (MHMpamMuaa, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapauIeenume]], Ky0)
KnaccudummpoBath  MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHUS  JUIs
. knaccuukanuym  (BBIMYKIBIE W HEBBIIYKJIbIE  MHOTOTPaHHHKH,
' [IPaBWJIbHbIE ~MHOTOTPAHHHUKH, TpPSMbIE M  HAKJIOHHBIE IIPU3MBIL,
napauieNenumne;/Ibl)
9 Omnepuposatb MOHATHAMM: CEeKyILast IUIOCKOCTB, CEYCHHUE
' MHOTOTPaHHUKOB
210 OOBACHATH NPUHLUIBI TIOCTPOEHUS  CEYEHUH  MHOTOTPAHHUKOB,

WCIIONB3YS METO]T CIIEIOB

7.11

CTpOI/ITI) CCUYCHHA MHOI'OrpaHHUKOB METOJAOM CJICJOB, BBIIIOJIHATH

(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:




BH/I CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HAXOXKIACHUE TEOMETPHUECKUX BEJIIMUMH MO 0Opas3liaM
WM aJropuTMaM, MPUMEHSSI M3BECTHBIC AHAIUTHUYECKUE METOIbl MpH
peUIeHUU CTaHAAPTHBIX MAaTeMaTHYEeCKUX 3a7ady Ha BBIYUCIICHUE
pacCTOSTHUN MEXIy JBYMs TOUKaMH, OT TOUKH JI0 MPSIMOM, OT TOYKHU 0

IJIOCKOCTH, MCKAY CKPCIIUBAIOIIUMUCH ITPAMBIMHA

7.13

Pematp 3aaun Ha HAXOX/IEHUE TE€OMETPUUECKUX BEIMUYUH MO 00pa3iaM
WIK alrOpUTMaM, MPUMEHSS HU3BECTHBIC AHAIUTUYECKUE METOIbI MpHU
pElIeHNH CTaHAAPTHBIX MaTEeMaTHYECKHX 3a/lad Ha BBIUMCJIICHHE YIJIOB
MEXIY CKPEIIMBAIOIIMMUCS MPSMBIMHU, MEXAY NPSIMON U IJIOCKOCTHIO,

MEX1Y IJIOCKOCTSMH, ABYIPAHHBIX YIJIOB

7.14

Boruucisate 00bEMBI M TIJIOMIAAM  TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHeHHeM (GOPMYJI, BEIYUCIATH COOTHOIICHUS
MEXIY TUTOIIAISIMA MMOBEPXHOCTEM, 00bEMamMu 0T0OHBIX

MHOT'OI'paHHUKOB

7.15

OHCpI/IpOBaTL NOHATUAMU: CUMMCETpPUA B IMPOCTPAHCTBC, LHCHTP, OCbh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IINIOCKOCTH CUMMCTPHUU (I)I/Il"ypbl

7.16

W3Bnekatp, mpeoOpazoBbIBaTh U HHTEPIPETHPOBATH HH(POpPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, MpeICcTaBICHHYI0 Ha

YepTekKax U pUCYHKAX

7.17

[IpumenaTy reoMerpuueckue (HaxkTbl JJIs PELIEHUS CTEPEOMETPUUECKHUX
3a1a4, IPEANOoJIaralolIMX HECKOJBKO INAroB PEIIEHUS, €CIU YCIOBUSA

MIPUMEHEHHUS 32/1aHbI B SBHOU (hopMe

7.18

IIpumeHsATs DpOCTEHINNE MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTEMBbI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

7.19

HpI/IBOI[I/ITB IpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOAC U

JKU3HU, PACIIO3HABATH MMPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsTh MoyuyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJTM3UPOBATh peaslbHbIe
CUTyallUh W MPUMEHATh H3Y4YECHHBbIE IOHATHS B IpOLECCE IIOMCKa
pemenus MaTE€MaTHYECKU chopMyIUPOBaHHOM npo0JIeMBl,
MOJIETUPOBATh peajbHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, HCCIIEA0BAThH
MIOCTPOCHHBIE MOJIEJIN C HCIOJIb30BAaHUEM TI'€OMETPUUYECKUX MOHATUHA U
TEopeM, amrmapara anreOpbl, perarh MPaKTHYECKUE 3aauu, CBSI3aHHBIC C

HaXO0XXIACHUCM I'COMETPUICCKUX BEJINYNH




11 KJIACC

Koz IIpoBepsiemble MpeIMeTHbIE Pe3yIbTATHI OCBOEHHSI OCHOBHOM
NpoBePSIEMOr0 .
o0pa3oBaTeIbLHON MPOrpamMMbl CpeHero 001ero 00pa3zoBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBath NMOHATUAMU: HWIHHAPUIECKAs TTOBEPXHOCTh, 00pasyromue
61 HWIMHIPUYECKOH TOBEPXHOCTH, LUIMHAP, KOHHYECKas MOBEPXHOCTb,
. oOpa3ylomye  KOHMYECKOM  IOBEpXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnioznaBath Tena BpaiieHus (IUIUHAP, KOHYC, cepa u map)
6.3 OOBACHATH CITOCOOBI TOJTYUICHHSI TEJT BpAIICHUS
6.4 KinaccudunmpoBaTh B3aMHOE pacroyioxkeHue chepbl U MIOCKOCTH
OnepupoBaTh TMOHATHAMHU: HIAPOBON CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTa CETMEHTa, IIApOBOM CIJIOH, OCHOBaHME IIAPOBOIO CJIOS, BHICOTA
IIAPOBOTO CJIOA, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI W IMJIOMIAAM TOBEPXHOCTEH Tel BpalleHUs,
' T€OMETPUUECKHX Tell C MPUMEHEHUEM (opMyT
OnepupoBaTh MNOHATUAMM: MHOTOTPAaHHHMK, BIHMCAaHHBIM B cdepy u
6.7 OIMMCaHHBIN 0KOJI0 cepsl, chepa, BMcaHHAS B MHOTOI'PaHHUK WJTU TEJIO
BpaIlICHUS
6.8 BpIUHCIISATE COOTHOWIEHUS MEXAY IUIOMIAASIMH TMOBEPXHOCTEH U
' 00bEéMamMu OJJOOHBIX TEJl
6.9 N300paxkaTh m3ydaemble QUTYpbl OT PYKH U C TPUMEHEHHUEM TMPOCTBHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbIMonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUryp: BUJA CBEpXy, COOKY, CHHU3Y; CTPOMTb CEUEHHUS Tel
BpaIICHUS
W3Bnekatb, MHTEpPHPETUPOBATH M MIPEOOpPa3OBbIBATH HH(OPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, HpPEJICTAaBICHHYIO Ha
yepreXkax U pUCYHKax
[IpumensTh reomMeTpuyeckue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX
6.12 3a7a4, MPEIIOIararliuX HECKOJIBKO IIAroB PEUIEHHUs, €CIU YCIIOBHS
MIPUMEHEHUS 3a7aHbl B SBHOU opMme
6.13 OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimmonmaaTs I[GﬁCTBHfI CJIOKCHHUS BCKTOPOB, BBbIYWTAaHHA BCKTOPOB U
YMHOXKCHH BCKTOpa Ha 4YHCIIO, O6’I>5[CH$ITI>, KakKMMH CBOHCTBaAMHM OHM

00J1a1aroT

6.15

IIpumeHATh paBUIIO NapaAJICNICIIUIIENA [IPU CIIOKEHUU BEKTOPOB

6.16

OnepupoBaTh MOHATHSMH: JIE€KapTOBbl KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl MEXIy BEKTOpaMH, CKaJIpHOE IMPOU3BEJIEHHE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMITIIAHAPHBIEC BEKTOPEI

6.17

Haxoauth cyMMy BEKTOpOB U IMpPOU3BEACHHE BEKTOpa Ha YUCIO, YroJ
MEX1y BEKTOpaMH, CKaJISIpHOE MMPOU3BEICHUE, PACKIaAbIBATh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BEKTOpPaAM

6.18

3aiaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT

6.19

Pemiate mpocTeiimime reoMeTpUYECKHME 3aJayd  Ha PUMEHEHUE

BCKTOPHO-KOOPAWMHATHOI'O MCTO/1a

6.20

Pemrate 3aa4u Ha O0Kas3aTCJIbCTBO MaTEMAaTHYCCKUX OTHOIIICHUH H
HaXO0XICHUC I'COMCTPHUUYCCKUX BCIUYHH I10 o6pa3uaM I aJIrOpuTMaMm,
IIPUMCHS HU3BCCTHBIC MCTOABI Ipu pemieHun CTaHAAapPTHBIX

MaTEMATHYCCKHUX 3aJa4

6.21

[lpumensaTs mnpocTelMe NporpaMMHBIE CPEACTBA U BJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI TP PCHICHUN CTCPCOMCTPHUICCKUX 3a1aY

6.22

HpI/IBO,Z[I/ITL MNpUMEPbI MAaTEMATUYICCKUX SaKOHOMepHOCTCﬁ B IMpUpoac u

JKM3HU, PACIIO3HABATH NPOSABIICHUC 3aKOHOB I'COMCTPUHN B UCKYCCTBC

6.23

[IpumeHsTh mMONy4YeHHBbIE 3HAHUA HAa TMPAKTUKE: AaHAIU3UPOBATH
peanbHble CHUTyallud M TMPUMEHSITh W3y4YEHHBbIE TOHATHUSA B TpoOIecce
MOKWCKA pEeIIeHUsT MaTeMaTH4YeCKH CGHOPMYIUPOBAHHONW MPOOIEMBI,
MOJIETUPOBATh peajbHbIE CUTYAllMU Ha SI3bIKE T€OMETPHUH, UCCIET0BAThH
MMOCTPOCHHBIE MOJIEJIU C UCHOJIH30BAHUEM T'€OMETPUUYECKUX TOHSATUI U
TeopeM, arnapara aareopbl, pemaTh NpakTHUYeCKHe 3a7aul, CBI3aHHbIE C

HaXOXIACHUCM I'€COMETPHUICCKUX BEJINYHNH




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomerpus

7.1

OCHOBHBIE TOHATHS CTepeoMeTpuM. Touka, mpsiMasi, MJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00  aKCHOMAaTHYECKOM  IOCTPOCHHHM  CTEPEOMETPUHU:  aKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3auMHOe pacnonoxeHue TpsAMBIX B MPOCTPAHCTBE:  MEpPECEKaroIInecs,
napajuleNibHble M CKpeuiuBarouecs: mnpsiMble. [lapanienbHOCTh MNPSAMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: TMapajUlelibHble NpsMble B  IPOCTPAHCTBE,
MapajIeNIbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMOM M IJIOCKOCTU. YTJbl C
COHANPABJICHHBIMA CTOPOHAMH, VYIrOJd MEXIy TMNPSIMBIMH B TIPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEN: MapaJuiebHbIE MIOCKOCTH, CBOMCTBA MapaJuIeIbHBIX
wiockoctei. [IpocTeiiimme mpocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETPa’dap,

KyO, mapaJuiesienumnes, IoCTpPOeHUE CeYeHU

7.3

[lepieHAUKYISAPHOCTh MPSAMOM M IUIOCKOCTH: MEPHEHAUKYJISIPHBIE INpPsSMbIE B
IIPOCTPAHCTBE, NPSIMBbIE NTapaJUIEIbHBIE U IEPIEHANKYIISIPHBIE K TNIOCKOCTH, TPU3HAK
NEPIEHIUKYIIPHOCTU IPSAMOM U INIOCKOCTHU, TEOPEMA O IPAMOM NEPIEHANKYIIPHON
IUIOCKOCTH. YTIUIbI B IPOCTPAHCTBE: YIrojd MEXKAYy IMpsMOM U IUIOCKOCTBIO,
JBYIpaHHBIA Yrojl, JMHEWHBIH Yron JABYrpaHHOro yria. llepneHaukysassp W
HaKJIOHHBIE: PAcCTOSTHME OT TOYKH JIO IUIOCKOCTH, PACCTOSHUE OT MPsIMOM [0
IUIOCKOCTH, MPOEKLHUs (PUrypbl HA IUIOCKOCTh. [leprneHauKyIsIpHOCTh MIOCKOCTEN:
IpU3HAK  MEPHEeHIUKYISIPHOCTH  JAByX  Iuiockocted. Teopema o  Tpéx

MEePIEeHIUKYIIApax

7.4

[lonsaTie MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTbl MHOTOIPDAaHHHUKA, BBINYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHMKH, pPa3BEPTKA MHOrorpaHHuka. llpusma: n-yrosbHas
npu3Ma, TpaHH U OCHOBAHMS IPHU3MBI, MpsiMas U HAKJIOHHAs MPHU3MBbI, OOKOBasi U
IIOJIHAs ITIOBEPXHOCTH Npu3Mbl. [lapasuienenunen, NpsMOyroibHbIN ITapauIesICIINIIE]
u ero coictsa. [lupamuna: n-yroiapHas nupamua, rpaHd 1 OCHOBaHHWE MMUPaMUJIBI,
OOKOBasi M IMOJIHAsI MMOBEPXHOCTh MUPAMUIBI, IPAaBUIbHAS U yCEUEHHAsI MUPaMUA.

OneMeHTEI NpusMbl W IIHPaMHUBI. HpaBI/IJ'IBHBIe MHOI'OI'PaHHUKHU:. IIOHATHC




IIPABWJIBHOTO MHOTOTpPaHHMKA, INpaBUibHAS INPU3Ma M IpaBWIbHAS NHpPaMUIA,
IIpaBWJIbHAs TPEYroJjibHasl MUpaMuaa U MpaBUWIbHBIN TeTpasap, kyO. [Ipencrasienue
O NPaBWIbHBIX MHOIOIPAHHUKAX: OKTa’Jp, AoAeKa’ap U ukocadapyrue CeueHus

IMPU3MBI 1 ITUPAMUIBI

7.5

CI/IMMeTpI/IH B NOPOCTpPAHCTBE: CHMMCETPUA OTHOCUTCIIBHO TOYKH, Hp}IMOﬁ,
IUIOCKOCTH. DJIEMEHTBI CUMMCTPUHU B MUpaMUAaX, NMapajlJICJICIUIICAaX, IMPaBUIIbHBIX

MHOT'OrpaHHUKax

7.6

Bbruncnenue »1eMEHTOB MHOTOTPaHHHKOB: péOpa, auaroHanu, yriasl. [linomans
OOKOBOM TIOBEPXHOCTH M TIOJIHOH TMOBEPXHOCTH TPSIMOM TPHU3MBI, ILJIOMIATh
OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsAMOH mpu3Mel. [lnomaas 60koBoMH
MOBEPXHOCTU M TOBEPXHOCTH MPABWIBHOM MUpaMHIbl, TeopeMa O IUIOUIaau

yceu€HHoi nupamuabl. [lonstue 06 06béMe. O0BbEM NUpamMubl, IPU3MbI

7.7

ITonoOHbIe Tena B mpocTpancTBe. COOTHOIIEHHS MEKIY IUIOIMIAIIMU TIOBEPXHOCTEN,

00BEMaMU ITOTO0HBIX TENT

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

I_II/IJII/IHI[pI/I‘leCKaH IMOBCPXHOCTD, o6pa3yfoume HHHHHHpH‘ICCKOﬁ IMOBCPXHOCTHU, OCb
HHHHHHqueCKOﬁ IMOBCPXHOCTH. ]_[I/IJ'II/IHZ[pZ OCHOBaHMSI U OOKOBas MIOBCPXHOCTD,

oOpa3yromas 1 0Ch, TUIOIIAa b OOKOBOM U TIOJHOM TTOBEPXHOCTH

6.2

Konunueckas noBepXHOCTh, 00pa3yromire KOHNYeCKOM MOBEPXHOCTH, OCh U BEPIINHA
KOHUYecKoi moBepxHOCTH. KoHyc: ocHOBaHME W BeplIMHA, o0Opa3yolas U OCh,
ionaab OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUYEHHBIM KOHYC: 0Opasyrouue u

BbBICOTA, OCHOBAHHUA U OokoBast MMOBCPXHOCTH

6.3

Ccdepa u map: ueHTp, paguyc, AMaMmerp, oAb MOBEPXHOCTH cdephl. B3aumuoe

PacCIIOJIOKCHHUC C(I)epbl N IIJIOCKOCTH, KacaTCJibHas IIIOCKOCTH K C(bepe, Imiomanab

cdepsl

6.4

N3o6paskenue Ten BpalieHus Ha I0CKOCTU. Pa3BépTka nMiInHIpa U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUS W MHOI'OI'PAHHUKOB. MHOFOFpaHHI/IK, OITMCAHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCaHHAA B MHOI'OI'PaHHUK, HJIK TCJIO BPAalllCHHA

6.6

[Tonstue 06 o6béMe. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapaljienenuneaa M ciueactBus w3 He€. OObEM HUIMHIpA,

KoHyca. O0BEM 1mapa u miomanb chepsl




[lonobubie Tena B mpocTpaHcTBe. COOTHONIGHHS  MEXIy  IUIOIIAASIMU

67 MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEI
6 8 Ce‘—IeHI/IH III/I.]'II/IH}Ipa (HapannenLHo nu HepHeHJII/IKy.TIﬂpHO OCI/I), CCUCHUA KOHyca
' (mapauteIbHOEe OCHOBAHUIO U TIPOXOJISIIEe Yepe3 BEPIINHY), CCUSHHUS Iapa
Bextop Ha miockoctd u B mpoctpaHcTBe. ClIOKEHHE M BbIYMTAHHUE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4MCIio. Pa3nokeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
' BekTopaMm. IlpaBuimo mapamienenuiefa. PemieHue 3amad, CBA3aHHBIX €
MPUMEHEHHEM PaBUII JCHCTBHI ¢ BEKTOPAMH
[IpsiMoyronbHasi cUcTeMa KOOpAWHAT B TpocTpaHcTBe. KoopawHaThl BEKTOpA.
6.10 [IpocTeiimue 3amayn B KOOpAMHATaX. YTon MexAy Bekropamu. CkanspHoe

MMPONU3BCACHUC BCKTOPOB. Brruucnenue YrJIOB MCKAY HNPAMBIMU H INIOCKOCTAMM.

KoopauHaTHO-BEKTOPHBIN METO/ ITPH PELLIEHUH F€OMETPUUECKUX 3a]a




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K IPeIMETHBIM pPe3yJbTaTaM OCBOCHUS
NMPOBEPSAEMOT0 OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero
TpeOOBaHUSA o0pa3zoBaHust

Bnagenne meTomamMu J0Kas3aTeNbCTB, aIrOPUTMaMU pEUICHMs 3aad;
yMeHHe (OpMynHpoOBaTH U OINEPUPOBATH MOHATUSIMU: OIpEAesICHuE,
akcuoma, Teopema, CJIEACTBHE, CBONCTBO, INPHU3HAK, J10Ka3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYITHPOBKU; IPUMEHSTh UX; YMEHUE (HOPMYIUPOBATh
00paTHOE M TPOTUBOIIOJIOKHOE YTBEP)KIEHHE, NMPUBOJUTH NMPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MAaTeMaTUYeCKOM WHAYKLNU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHMS IpPU pPELIEHUU 3a]ad,
1 OLICHMBATh  JIOTMYECKYI0  IPaBWIBHOCTb  PACCYKICHHUH; yMEHuUe
ONIEpUPOBATh MOHATHAMH: MHO)KECTBO, MOJMHO)KECTBO, ONEpPALMU HaJ
MHOKECTBAMHU; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar [l OIIMCaHUsl peabHBIX MPOLECCOB U SIBICHUHN U NIPU PEIICHUH
3aJa4, B TOM 4YHCIE€ M3 JpYyrux Yy4eOHbIX NPEIMETOB; YMEHHE
OIlepUpOBaTh MOHATHAMM: rpad, CBA3HBIA rpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaTb W OIHUCHIBaTh Ipadbl Ppa3InYHBIMU

crocobaMu; UCII0JIb30BATh I'padbl MpU PELICHUH 3314

VYMeHne onepupoBaTh MOHATUSAMHU: HATyPaIbHOE YHCIO, LEJI0E YHUCIIO,
CTENEHb C LEJIBIM [10Ka3aTeIeM, KOPEHb HAaTYpaJbHOW CTENEHH, CTENEHb
C palMOHaJIbHBIM  [IOKa3aTeleM, CTENeHb C  JIEWCTBUTEIBHBIM
nokaszateneMm, JorapudM YHCIa, CHHYC, KOCHHYC M  TaHI€HC
IIPOM3BOJIBHOIO YMCJIA, OCTaTOK I10 MOAYJIO, PAalMOHAJIbHOE YUCIIO,
UPPAalMOHAIIBHOE  YHCJIO,  MHOXECTBA  HATypajbHBIX,  ILIEJIBIX,
2 palMOHAIbHBIX, JECUCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BATh
NPU3HAKU J1€IMMOCTH, HAaUMEHbLIMHA OOIMI AenuTenh U HauMEHbIIee
ob1iee kpaTHoe, adropuT™ EBKiMaa npu perieHny 3a1ad; 3HaKOMCTBO €
pa3IMYHBIMM  TO3ULUOHHBIMH  CHUCTEMaMHU  CUHCIIEHUS;  yMEHHE
BBITNIOJIHATh BBIYMCICHUE 3HAYEHUI W MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNeHs MU M JorapupmMaMu, mpeodpazoBaHusl IPOOHO-pAllMOHATBHBIX

BBIPDA)KCHUM; YMEHHE OIEPHUPOBATh MOHATHUAMHU: IOCIEI0BATEIbHOCTD,




apudmernyeckas nporpeccus, reoMeTpuueckas nporpeccus,
OeckOHEeUHO yOBbIBarOIIasi TeOMETpUYECKas IPOTPECcCHs; YMEHHUE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSHKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJIYJIb U apTYMEHT KOMIUIEKCHOTO
gucna, ¢GopMa 3amucu  KOMIUIEKCHBIX —uucen  (FeoMeTphuecKas,
TPpUTOHOMETpHYECKass U  ainreOpawdeckasl); yMeTh  MPOU3BOAWTH
apudmeTnueckue AEUCTBUA C KOMIUIEKCHBIMH YHUCJIAMH; TMPUBOIUTH
MpUMEpbl  WCIIOJIb30BaHUSA  KOMIUIEKCHBIX  YHCEN,  ONEpUpOBATH
MOHATUSMM: MaTpuua 2xX2 u  3X3, onpeaeiauTedb  MaTpPHIbI,

FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MOHATHAMU: PalMOHAIbHBIE, UPPALMOHAIbHBIC,
MOKa3aTeJbHble, CTENEHHbIE, JIOTapu(MUUECKHE, TPUTOHOMETPUUECKHE
YpaBHEHHS U HEPAaBEHCTBA, HUX CHUCTEMBl, YMEHHE ONEpUPOBATH
MOHSTHSIMU: TOXAECTBO, TOXKIECTBEHHOE INpeoOpa3oBaHHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHUH M HEPaBEHCTB, PaBHOCHUIBHOCTb
YpaBHEHHUI, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YPaBHEHMS,
HEPABEHCTBA M CHCTEMBbI C IMOMOILIBIO Pa3JIMYHBIX MPUEMOB; pEIIAThH
YPaBHEHHUS, HEPABEHCTBA M CHUCTEMbl C IIapaMeTpPOM; IPUMEHSIThH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI U PELICHHs MaTeMaTUYECKUX

3ala4v U 3a1a4 U3 pa3JINIHbIX obmnacreit HAYKU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMU: (DYHKIUS, 4YETHOCTh (QYHKIMH,
HNEPUOUYHOCTh (DYHKIIMM, OTPaHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
GYHKIMH, 3KCTpeMyM (QYHKIMHM, HauOoJIblllee U HaUMEHbIlIee 3HAUCHUS
(GYHKIIMM Ha IPOMEXKYTKE, HENPEPbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢GbyHKIMY, TIepBasi ¥ BTOpasi MPOU3BOIHAS (YHKIUH, TE€OMETPUICCKHUNA U
¢bu3nyecKuil CMBICIT TPOU3BOJHOW, MepBOOOpa3Hasi, OINpeaeaEéHHbIN
MHTETpaj; YMEHHE HAaXOIUTh ACUMNOTOTHI Tpaduka (QYHKIUH, YMEHHE
BBIUMCIATh IPOU3BOAHBIE CYMMBI, IPOU3BEACHMS, YAcCTHOIO U
KOMIIO3ULUN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTelIbHOH K Trpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh IMPOU3BOAHBIE 3JIEMEHTapHBIX (YHKLUH;
YMEHHUE UCIOJIb30BaTh MPOM3BOJIHYIO ISl HCCIENOBaHMUA (DYHKIIHH,
HaXOJWUTh HAuOOJbIIME M HAUMEHbIIME 3HA4YeHUs (YHKLUUH; CTPOUTH
rpauKd MHOTOUWIEHOB C HCIOJIb30BAHUEM ammapaTa MaTeMaTHYECKOTro
aHauu3a; MPUMEHATh IPOU3BOJAHYIO JUIsl HAXOXKICHHUA HaWIydIlero

pEeICHHA B MNPUKIAAHBIX, B TOM YHCJIC COIHAJIBHO-DKOHOMHWYCCKUX H




($bU3MYeCKUX 3a7a4dax; HAXOAUTh IUIOMAAN U 00BEMBI QUTY C MTOMOIIBIO
I/IHTCFpaJ'Ia; HpI/IBO)II/ITB HpI/IMCpBI MATEMATHYCCKOT O MOI[CJ'II/IpOBaHI/Iﬂ C

noMoIeio auddepeHnranbHbIX ypaBHEHUH

YMeHue omepupoBaTh MOHATHAMHU: Tpaduk QyHKIUH, OOpaTHas
GbyHKLIUSA, KOMIO3UIMS (QYHKUMH, JuHeHHas (yHKIMS, KBaIpaTH4Has
byHKLMS, painoHagbHas byHKIHA, CTETICHHAs byHKIMS,
TPUTOHOMETpUYECKUE  (QYHKIMH, OOpaTHble TPUTOHOMETPUUYECKHUE
GbyHKUMYU, TOKa3aTeiabHas M Jiorapudmudeckas GYHKLUUU; yMEHUE
CTPOUTH TpapUKH HM3YYEHHBIX (QYHKUUH, BBIIOJIHATH MpPeoOpa3zoBaHUs
rpadukoB (GYHKITUH, UCIIOIB30BaTh TpadUKHU JIJIsT U3y4EHHUS TPOIECCOB H
3aBHCUMOCTEH, NpU peIlleHUH 3afad U3 APYruX y4eOHBIX HMPEIMETOB U
3aJa4 U3 pealbHOM JKU3HU; BIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIONB30BaTh CBOHCTBA W TpapuKu QYHKIHHA IS
peleHus ypaBHEHHIA, HEPABEHCTB M 3a/1a4 ¢ MapaMeTpamMu; n300pakaTh
Ha KOODJAMHATHOM IUIOCKOCTM MHOXKECTBA PpEIICHUM YypaBHECHH,

HCPAaBCHCTB U UX CUCTCM

VYmenue peiuaTb TCKCTOBBIC 3ada4d PpPa3HbIX THIIOB (B TOM 4YHCJIIC Ha
MPOUCHTHI, AOJIM U 9YaCTH, HAa IBUIKCHUC, pa60Ty, CTOUMOCTb TOBAapOB U
yCJyr, HaJIOT'HU, 3aa4i U3 obiactu YIIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(I)I/IHchaMI/I); COCTABJIAATh BBIPAKCHUS, YpPABHCHHA, HCPABCHCTBA U HX
CUCTEMBI I10 YCJIOBHUIO 3aJayd, HCCIICA0OBATH IIOJTYYCHHOEC PCIICHHUEC U
OLICHUBATH HpaB,I[OHOI[O6HOCTB pE3YJIbTAaTOB, YMCHHC MOICIINPOBATDH
pPC€allbHBIC CHUTyallMM Ha A3BIKC MAaTCMATUKH; COCTABJIATH BBIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA W HWX CHCTEMBI 110 YCJIOBHIO 3aJayu,
HCCIICA0BAaThL IMOCTPOCHHBIC MOJACIM C HCIIOJIB30BAHHUEM aIlrapara

anreOpbl, UHTEPIPETUPOBATH OTYYSHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeiHee apu(MeTHIecKoe, MEIraHa,
HauOoyblllee W HAauWMEHbIee 3HA4YeHUs, pasMmax, JUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yYMEHHE H3BJIEKaTh,
HUHTEPIPETHPOBaTh WHGOpPMAIIMIO, MPEACTABICHHYIO B TaOnuIax, Ha
auarpaMmmax, rpaukax, OTpa)xarollyto CBOMCTBA pealbHbIX MPOLIECCOB U
SIBJICHUH; TPEACTaBIATh UH)OPMALIMIO C TOMOIIBIO TAOJIUIl U AUATPAMM;
UCCIIEeIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM
rpauueckux METOJIOB M  JJIEKTPOHHBIX CPEICTB; TIpaduyuecku
UCCJIeIOBaTh COBMECTHbIE HAOJIOAEHHS C TOMOILNBIO JHarpaMm

paccenBaHus M JINHEWHOW PErPeCcCHA




YMeHue onepupoBaTh MOHATHSAMU: CIYYaWHBIA ONBIT W CIy4ailHOE
cOOBbITHE, BEPOSATHOCTb CIIyYalHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJb30BaHUEM TIpapUUECKUX METOJO0B; MPUMEHATH
(GOopMyNBI CIIOKEHHUSI M YMHOXEHHS BEpOSTHOCTEH, (HopMyiy MOTHON
BEpOSATHOCTH, (popmyny bepHymmm, komOuHATOpHBIE (GaKTHl U (HOPMYJIBL;
OLIEHUBATh BEPOSTHOCTH pealbHBIX COOBITHI; YMEHHE OIEepPHpPOBATH
MOHATUSAMM: CIydailHass BEJIMYMHA, paCIpEelesICeHHe BEPOSTHOCTEMH,
MaTeMaTHYeCKOe OKUJAHWE, TUCIEPCUs M CTAHJAPTHOE OTKJIOHEHHUE
CIIy4ailHON BeNWYMHBI, (QYHKUUU paclpeleieHuss U  IJIOTHOCTH
PaBHOMEpPHOT0, TIOKAa3aTeJIbHOTO W HOPMAJbHOTO paclpeeeHHi;
YMEHHE HCMOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacCHpelesieHud JUis
pelleHns 3ajay; 3HAKOMCTBO C IOHATHUSMHU: 3aKOH OOJBIIUX YHCeN,
METOJIbl BBIOOPOYHBIX HCCJEIOBAaHUMN; yMEHHE MPHUBOAUTH IPUMEPHI
MIPOSIBJIEHUS] 3aKOHA OOJIBIIMX YMCEN B NMPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHE ONEepUPOBATh MOHATUSMU: COYETAHHUE, IEPECTAHOBKA,
YUCJIO COYETAHMUM, YMCIIO TEepecTaHoBOK; OuHOM HbioTOHA; ymeHue
MIPUMEHATh KOMOMHATOPHBIE (PAaKTHl U PACCYXKACHUS ISl PEIICHUS 3a7aY;
OLIEHUBATh BEPOATHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPECTUPOBATH HOJIy‘-ICHHLII\/'I pe3ybTaTt

YMeHue omnepupoBaTh MOHATUSIMU: TOYKa, MpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA yIJa, IUIOCKUM yrou,
JNBYTPAHHBI yToJd, TPEXTPAaHHBIA YroJ, CKPEIIMBAIOUIMECS IMPSMBIE,
MapajuIeIbHOCTh U NMEPHEHAUKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJ
MEXIy MNPSMBIMH, YTrOJI MEXAY HPSIMOM M IUIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHU; YMEHHE HCIOIb30BaTh MPH
pelIeHny 3aJla4 U3y4eHHbIE (aKThl U TEOPEMBbI INIAHUMETPUU; YMEHUE
OLICHHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpa; CTPOUTH
MaTEMaTUYECKHE MOJEIN C IIOMOIIBIO TI'€OMETPUYECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU IIPAKTUYCCKUC 3a1a4Yn
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YMeHue onepupoBaTh MOHATHAMM: IUIOIATL (QUIYpbl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHUK, CEYEHHE MHOTOTPAHHUKA,
KyO, mapajienenuneja, npusMma, HupaMmuna, (urypa U THOBEPXHOCTH
BpallleHus, IWIMHAP, KOHYC, IIap, cdepa, miomanb chepsl, MIOMAab
MOBEPXHOCTU NUPAMUJIbI, MPHU3MBI, KOHYyCa, HWIMHIpa, 00BEM KyoOa,

MIpAMOYT'OJIBHOI'O IapaJuICiiCumneaa, mnupaMuabl, HIpPU3Mbl, HUIXHIOpPA,




KOHyCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CECUYCHUS KOHYCa M LWIMHAPA,
MapajulelIbHbIE OCH WM OCHOBAHHWIO, CEUYEHHE 1Iapa, IJIOCKOCTh,
Kacawomasica cdepsl, HWIMHAPA, KOHYCA; yYMEHHE CTPOUTbh CEUYCHHE
MHOTOT'paHHHUKA, U300paxaTb MHOTOTPAHHUKH, (PUTYpPHl U MOBEPXHOCTH
BpALEHUs, UX CEYCHMs], B TOM YHCJIE C IOMOILBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOWCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
(bopMyIMpOBaTH ONPEAECICHUS U3y4aeMbIX (UTYp, BBIABUIaTh TMIIOTE3BI
O CBOMCTBaxX M NPU3HAKAX T'€OMETPHUECKUX (PUryp, 0OOCHOBHIBATH MIIU
OlpoBepraTb MX; YMEHHE IPOBOJIUTH Kiaccuukauuoo ¢uryp mo
pa3IMYHBIM NPU3HAKaM, BBIIOJHATH HEOOXOJIUMBIE IOINOJHUTEIbHbIE

IMOCTPOCHUA
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YMeHue omnepupoBaTh IMOHATHSAMHU: JBH)KEHHE B IPOCTPAHCTBE,
napaijiesIbHbIi EePeHOoC, CUMMETPHsI Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHME M0A00Us, MONO0OHBIE (UIYpHl; YMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXMUTEKTYpE; HCII0JIb30BaTh I'€OMETPUYECKUE OTHOILEHUS
Inpu pemicHUMU 3aaa4; HaxXOAHUTb TI'COMCTPHYCCKUC BCIUMYMHBI (I[JII/IHa,
yroj, IUIOWAAb, OOBEM) NpU pEIICHUM 3aJad M3 APYruxX YueOHbIX
IIPEIMETOB U U3 PEalbHON KM3HU; YMEHUE BBIUUCIISATH F€OMETPUUECKHE
BEJIMYMHBI (AJMHA, Yroj, IUIOaab, O0O0BEM, IUIOIIAJbL IOBEPXHOCTH),
UCHOJb3ysd H3Yy4YEeHHBbIE (POPMYNIBl M METOABI, B TOM YHUCIE: IUIOUIAb
MOBEPXHOCTU MHUPAMHUbI, PU3MBI, KOHYCA, LWINHIPA, TUIOMAb ChEpsl;
00bEM Ky0a, MpsIMOYTOJILHOTO MNapaiienenunena, TUpaMyubl, MPU3MBL,
IWINHApPA, KOHYCa, Ilapa; YMEHHUE HaXOOUTh OTHOIIEHHE OOBEMOB

oJJOOHBIX HUTyp
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YMeHue onepupoBaTh MOHATUIAMU: NIPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOpPAa Ha 4YHCIIO, pa3lioKEHHE BEKTOpa Mo Oas3ucy,
CKAJLIPHOE IIPOU3BEICHUE, BEKTOPHOE IIPOU3BEIACHHUE, YOI MEXAY
BEKTOPAMM; YMEHHUE HCII0JIb30BAaTh BEKTOPHBIM U KOOPAMHATHBIA METOJ
JUIs  pellleHus TeOMeTpUYEeCKMX 3afad M 3a7ad JApPYrux y4eOHbIX

npeaAMEeTOB
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YMmenue BbIOMpaTh TOOXOMAIIMM METOA JUiS pelIeHHs 3aauu;
MMOHUMAHWE 3HAYUMOCTH MATEMaTUKH B HW3YYCHUU TPHUPOAHBIX U
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHWH; YMEHHE paclo3HaBaTh

IMPOABJICHUEC 3aKOHOB MAaTEMATUKHW B HUCKYCCTBC, YMCHHC IIPUBOAUTH




NpUMEpPbl MATEMAaTUYECKHUX OTKPBITUH POCCUHUCKONM W  MHUPOBOH

MaTeMaTHYECKOU HayKH




HEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Kon
1 Yucna v BBIYUCICHUS
1.1 Harypanbubie u nenbie yncina. [Ipu3Haku A€IMMOCTH LEJIBIX YHCEN
15 Pammonaneubie  ymucina. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOH, MPOICHTHI,
' OeCcKOHEUHbIe IEPUOTUUECKUE IPOOH
13 ApupmeTrnueckuil KOpeHb HaTypalbHOH creneHu. JlefcTBus ¢ apupMeTHUeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens ¢ uenbiM nokazareneM. CTeneHb ¢ paluoHaIbHBIM NoKa3areneM. CBOMCTBa
' CTEIEHU
Ls CuHyCc, KOCMHYC M TaHI€HC YHUCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
. apKTaHT€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuyHble U HaTypaJbHbIE JOraprudMbl
JleiicTBUTENbHBIE YHUCHA. ApH(PMETHUECKHE Olepaluu ¢ JICHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOnmkE€HHbIE BRIYUCICHUS, TIPaBUIIa OKPYTICHUS, IPUKUAKA U OIIEHKA
pe3ynbTaTa BBIYUCICHUI
1.8 [IpeobpazoBaHue BbIpaX)eHHIA
1.9 KommnekcHsle uncna
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 [enbie 1 TpoOHO-pAIMOHATBHEIC YPAaBHEHUS
2.2 HppaunoHaiibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOorapuMUUECKUe ypaBHEHUS
2.5 Llensie 1 ApoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HNppanmonanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
29 CucreMbl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHHN. OnpeeauTenb MaTPUILIbI




3 DyHKIUU U TpaduKu
31 Oynkims, cnocoOwsl 3amanust pyskumn. ['paduk ¢ynkumu. Bzanmuo oOpaTHBIE
. ¢ynkuun. YétHbie 1 HeuéTHbIe pyHKuuu. [leprnoanueckue GpyHKIIH
OOnactb ompeneneHuss W MHOXKECTBO 3HaueHU QyHkuun. Hymum ¢yHkuumu.
30 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKLHUHU.
' MakcumymMbl U MHUHUMYMBI ¢QyHKuuu. HaumOosbliee M HauMeHbIIEe 3HAYCHUE
(GYHKLIMHU Ha IPOMEXKYTKE
33 CrenenHass (QyHKIHMS C HaTypajdbHBIM W IIE€JbIM TOKaszateineMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS n-0l CTENEHU
34 Tpuronomerpuyeckre GyHKIMU, UX CBONCTBA U TpapuKu
35 [ToxazarenbHas u norapudmuueckas pyHKINHU, X CBOMCTBA U IrpadUKu
16 Touku paspbiBa. AcuMnTotel TpadukoB ¢yHkuuid. CoiicTBa  (yHKUUH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIE0BATEIbHOCTEN
3.8 Apugpmernueckas 1 reoMmeTpudeckas nporpeccun. @opmyrna ClI0XXHBIX POLEHTOB
4 Hayaya MmaTremaTH4eCcKOro aHain3a
4.1 [TpouzBoanas ¢pynkiuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKINUN
[IpuMeHeHne mNPOU3BOAHON K HCCIENOBaHHIO (YHKUUMH HAa MOHOTOHHOCTH U
4.2 IKCTpeMyMbl. Haxoxnenne HauOONbIIET0O ¥ HAaUMEHBLIETO 3HAYCHUS (YHKIMH Ha
OTpe3Ke
43 [lepBoo6pasnas. MuTterpan
5 MHoxecTBa U JIOTUKa
5.1 MHo»xecTBO, onepali HaJ MHOXkecTBaMu. [{luarpamMmmsl Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIE M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Terna ¥ MOBEPXHOCTH BPALLEHUS




7.5

KoopaunaTel 1 BEKTOpBI




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

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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