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HOACHUTEJBHAASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «I['eomerpus» 0a30BOr0 ypOBHS s
oOyuatomuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepanbHOTO
rocyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa CpeAHEro o0Iero oopasoBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzamnmst mporpaMMbl 00ecrieunBaeT OBJIAJICHHUE KIFOYCBBIMU KOMIIETECHITUSIMH,
COCTaBJISIFOIIIUMU OCHOBY VIS CaMOPA3BHUTHS ¥ HEMPEPBIBHOTO OOpa30BaHUSA,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHUSA
JUYHOCTHU 00yYarOIIMNXCsl.

HEJU U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETpUM Ha YpPOBHE CpPEIHEro oOLIero
oOpazoBaHusi OOYCIOBJEHA MPAKTUYECKOM 3HAUYMMOCTBHIO METANpPEIMETHBIX U
MPEAMETHBIX PE3YIbTATOB OOYYCHHS TEOMETPUU B HAIMPABICHUU JUIHOCTHOTO
pa3BuTus oOydaromuxcsi, (GopMUpOBaHUS (PYHKIMOHAIBHOM MaTeMaTUYeCKOM
IPaMOTHOCTH, U3YUEHUS IPYTUX YICOHBIX TUCIUIUINH. Pa3BuTne y oOydarommxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TMPOUCXOXKICHUH TEOMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEAIbHOTO W HJIEAJBHOTO, XapaKTEpe OTPaKEHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHOTO MHPA, MECTE
F€OMETPUU B CUCTEME HAyK U POJIM MAaTEMaTUYECKOTO MOJICIUPOBAHUS B HAYUHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIUXCsl, a TaKKe KAadeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTrpust sBisieTCsl OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOO€CIeYMBAaeT BO3MOXHOCTb M3yUYEHHS Kak
TUCITUTUTIH €CTECTBEHHO-HAYYHOU HAIMPABIEHHOCTH, TaK M TyMaHUTapPHOU.

Jloruueckoe MbIUIeHUE, (HOPMUpPYEMOE MPU HU3YUYEHUU OO0YUYarOIIUMUCS
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH TETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ PCIIeHUsS TEOMETPUUYCCKUX 3aj7a4y, YMEHHE BBIJIBUTATh W OIPOBEPTaTh
TUIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS MPU PEHIEHUH 3a]ad €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3HKHU.

YMeHrne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeATeIbHOCTH 4enoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CcoluaibHOro ObITus, (opMma
OTPaXXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIELIHOTO MO3HAHUS U AaKTUBHOTO
npeoOpa3oBaHus  JIEUCTBUTENBbHOCTH. OnepupoBaHWE MPOCTPAHCTBEHHBIMU
oOpazaMH O0OBEIMHAET pa3Hble BUAbl y4eOHONH M TPYNOBOH JESITEIBHOCTH,



ABIISIETCS OAHMM M3 MPO(PECCHOHATHHO BAXKHBIX KA4eCTB, MOATOMY aKTyalbHa
3amadya (GOpPMUPOBAHUS y OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON ASSITETFHOCTH M0 MHOTHM HAIIPABJICHHUSM.

Llenp ocBoeHHs mporpaMmbl ydeOHOTO Kypca «['eomerpus» Ha 06a3zoBOM
ypoBHE 0OyueHHsi — 00IIeo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyuarommxcsi  4depe3  oOecleueHre  BO3MOXKHOCTU  MPUOOpETeHUss U
UCIIONb30BAaHUSl CUCTEMATHYECKUX TEeOMETPUYECKHMX 3HAHUW U JCHCTBHIA,
CHEeM(PUIHBIX TEOMETPUH, BOSMOKHOCTH YCIEIIHOTO MPOIOJKEHUSI 00pa3oBaHus
0 CIIEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM HCIOIH30BaHUEM T€OMETPHUH.

[IporpaMMa 1o reoMeTpuu Ha 0a30BOM YypOBHE IMpeIHAa3HAYeHA IS
00yJaromuxcs CpeAHEN HIKOJIbI, HE UCIBITHIBABIINX 3HAUUTENBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOTO 0011ero oopaszoBanusi. Takum 00pa3zom, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTUYECKUE YMEHUS, CBSI3aHHBIC
co cnenupuKoil TeoMETpUM M HEOOXOAUMBIC I KU3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOro, OHM MMEIT BO3MOXKHOCTh M3YyYHTh F€OMETPHIO OoJiee
ry00Ko, €clii B JalbHEHIIeM BO3HHUKHET HEOOXOIWMOCTh B T€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHATHHON ACSITENFHOCTH.

JIOCTH)KeHHE TeNH OCBOCHHS NPOrpaMMbl  00ECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHBIMH 3aJadaMH  OCBOGHHS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISrOTCS:

e (opMupoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOIl

KyJbTYPBI M OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOUIIM MHPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHKAX W TellaX BpaIICHHUS
KaK O BOKHEHIINX MaTEeMaTHYECKUX MOJENSX, MO3BOJSIONIUX OMUCHIBATDH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHHE YyMEHHs paclO3HAaBaTh Ha YEpPTEekKax, MOJEIIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJIAJICHUE METOJIAaMHU PEIICHHUsS 33Ja4 Ha MOCTPOCHHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMmupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTPaHHHUKAX U TeJIaX BPAILICHHUS U UX OCHOBHBIMU CBOICTBaMH;

e OBJIAJEHUE  QITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIIOB  3ajady;
¢opmMupoBaHne yMEHHS TPOBOAUTH  HECIOXKHBIE  JTOKa3aTeIbHBIC
pacCcy X JeHHs B XOJ€ PEUICHHs CTEPEOMETPUUYECKUX 3aJad U 3adad C
MPAKTHUECKUM COJICP)KAHUEM;

e Dpa3BUTHE  UHTEIJICKTyallbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydaromuxcs, IO3HABATEIbHOW  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (dopMHupOBaHUE (GyHKIIMOHATBHOM TPaMOTHOCTH, peJIeBaHTHOM
FEOMETPUU: YMEHHE pPaClO3HABaTh MPOSBICHUS TEOMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX KU3HEHHBIX
CUTyallUsX M MPU U3YUYEHUM JPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEl M 3aKOHOMEpPHOCTEW, (OpMyIUpoBaTh HMX Ha S3bIKE
F€OMETPUU U CO3J]aBATh TEOMETPUUECKUE MOJIEIH, TPUMEHSITH OCBOCHHBIN
FEOMETPUYECKUM amnmapar JJs peleHUs MPaKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJyYEHHBIE PE3yJIbTATHI.

OTanyuTenbHON OCOOEHHOCTHIO MPOTPAMMBbI SIBJISIETCS BKJIIOUYEHHE B KYpC
CTEpPEOMETPUM B HAYAJIe €ro MU3y4YeHUusd 3aJad, pemacMblIX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHM30BaHHasi padoTa Hajl
HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JATbHENUIIEMY U3YYECHHIO ITPEIMETA.

[Ipennourenue oTnaércst HArMsAIHO-KOHCTPYKTUBHOMY METOIY OOy4YEeHUs, TO
€CTh TEOPETUYECKHUE 3HAHHS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MPAKTUYECKOU JEATENBHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX IPEACTABICHUU Y
yYaluxcss B KypCce€ CTEPEOMETPUHM MNPOBOAUTCA 3a CYET pPEHICHHUS 3aJa4 Ha
CO3/JaHH€  TMPOCTPAHCTBEHHBIX O0pa3oB W  3aJady Ha  ONEpPUPOBAHUE
MPOCTPAaHCTBEHHBbIMU oOpazamu. Coznanue oOpaza MPOBOAUTCS C OMOPOM Ha
HarJIsiJHOCTh, a OINEpPUpPOBAHHE OOpa3oM — B YCJIOBUSAX OTBJICUYECHHUS OT
HarJISTHOCTH, MBICIICHHOTO U3MEHEHUSI €70 UCXOIHOTO COJIEPKAHUS.

OcHoOBHBIE conepxkarenibHble JTMHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpasHukn», «IIpsiMble ¥ MIIOCKOCTHA B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTopbl 1 KOOPJIMHATHI B IPOCTpaHCTBE». DopMUpoBaHUE JTOrMYECKUX YMEHUN
pacrpenensieTcs He TOJIbKO MO COJAEpKaTelIbHbIM JMHUSAM, HO U IO TOoJiaM
o0yueHHUs Ha YPOBHE CpeIHEro 001Iero oopa3oBaHusl.

Conep:xanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3ybTaTaM
OCBOEHHUs paboueil MNporpaMmbl, pachpeieia€HHbBIM 10 rojaM OOy4eHwus,
CTPYKTYpPHUPOBAaHO TakuM 00pa3oM, 4YTOOBl OBJIaJCHUE TE€OMETPUUYECKUMU
MOHSATUSIMU U HABBIKAMH OCYIIECTBIISUIOCH MOCIEIOBATEIBHO U MOCTYIMATENbHO, C
COOJIIOICHUEM TIPUHIIUIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOUYAIUCH B
OOIIlyI0 CHCTEMY T€OMETPUUYECKUX MPEJICTABICHUN OOyYarolmuxcs, pacuupsis u
yriry0sisi €€, 00pa3ysi MPOUHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenne reomerpumn orBoaurcs 2 yaca B Hexenro B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa roja ooydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpEOMETpUU. ToOuka, mOpsiMasl, IIOCKOCTb,
npocTpadHcTBO. [loHsTHe 00 aKCMOMAaTUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxkenue NpsAMBIX B IPOCTPAHCTBE: IEPECEKAOLINECH,
NapajuleabHble W CKPELIUBAIOIIMECH IpsAMble. llapajienbHOCTs NOPSAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MApAJUICIIbHBIE NpPSIMbIE B MPOCTPAHCTBE;
MApAJUIETBHOCTh TPEX MPSMBIX; MAPAILICTBHOCTh MPSIMOM U TUIOCKOCTH. YTJIBI C
COHANPABJICHHBIMUA CTOPOHAMH; YIOJ MEXKAY TMpPSIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTH TTOCKOCTEN: MapaJuIeIbHbIE IUIOCKOCTH; CBOMCTBA
napajuieNibHbIX —IIockocTe. [lpocrteifine mnpocTpaHCTBEHHbIE (QUTYpPHI Ha
MJIOCKOCTHU: TETPadJIp, KyO, mapasieiaenuie]l; MOCTPOCHUE CEUYCHUM.

[TepneHAUKYISAPHOCTD NMPSIMOM U IIOCKOCTH: NEPIECHANKYISAPHBIE NPSIMBIC B
MPOCTPAHCTBE, MNPSAMBIE NAPAJUICIBHBIE W NEPIEHAUKYISAPHBbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIrOJI MEXIY MPSIMOU H
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JBYTPAHHOTO  yIJia.
[leprieHAUKyIsAp U HAKJIOHHBIE: PACCTOSAHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSHUE
OT MNpSIMOM 10  TUJIOCKOCTH,  HPOEKUust  (UIypbl  HA  IJIOCKOCTb.
[lepneHaUKyNSIPHOCTh  IJIOCKOCTEH: NPU3HAK  MEPHEHAUKYJISIPHOCTA  ABYX
mIockocTer. Teopema o TpEX MepHeHIUKYISIpax.

MHoOrorpaHHuKHu

[ToHsATME MHOTOTpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOIPAHHUKA, BBIITYKIIbIE
Y HEBBIINIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: n-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI, IpsiMas U HAKJIOHHAsl MPU3MBI; OOKOBas U
MOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajiesienune U ero cpoictea. Ilupamupa: n-yronpHas nupamuja, TpaHd H
OCHOBaHHUE MUPAMUBI; OOKOBAs U MOJIHASI TOBEPXHOCTH MUPAMU/IbI; TPABUIIbHAS U
yceu€HHasg nOupaMuaa. OJIEMEHTbl TMpu3Mbl H nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHUKHU: TMOHATHUE IMPABWIBHOIO MHOTOTPAHHUKA; IPAaBUJIbHAS IIpU3Ma U
MpaBUIbHAS MNHPAMUJA; TPaBWIbHAs TPEYTOJbHAs NUPAMHUAA W TPABUIIbHBIN
terpasap; kyO. IlpencraBieHue O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap u ukocaxap. CeueHus Mpru3Mbl U IUPAMU/IBL.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOWM,
IJIOCKOCTU.  DJIEMEHTBl CHUMMETPUM B  MNHPAMUIAX, Napauieienuneaax,
MPABUWIBHBIX MHOTOTPAHHUKAX.



BriuncneHne S1€MEHTOB MHOTOTPAHHUKOB: péEOpa, AWaroHaliud, YTJIbL.
[Inomanas OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJIONIAlb OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MBL.
[Inomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MHUPaMUIBI,
TeopeMa O IUIomanu yceu€HHoM mnupamuabl. [lonsitue 006 00bEMe. OOBEM
MMUPAMUIBI, TTPU3MBI.

[TonoOubie Tena B mpocTpanHcTBe. COOTHONIEHUS MEXKIY IUIOIIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEI.

11 KVIACC

Tesa Bpamenus

Hununapuyeckas MOBEPXHOCT, oOpasyromiue HUAJTMHIPUYECKOU
MOBEPXHOCTH, OCh LMWIUHAPUYECKON TmMOBepXHOCTU. [{unuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTb, O0Opa3ylolias MU OCh; IUIONIaAb OOKOBOM M MOJHOU
MOBEPXHOCTH.

Konnueckasi moBepXxHOCTh, 00pa3yloline KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU moBepxHOCTU. KoHyc: ocHOBaHuEe U BepilinHa, oOpa3yronias
U OCb, IUIOMIaJb OOKOBOM W TOJHONW TMOBEPXHOCTU. YCEUEHHBIM KOHYC!
oOpazyrolue U BbICOTa; OCHOBAaHMS M OOKOBasi IOBEPXHOCTb.

Chepa u map: meHTp, paauyc, IUaMeTp; IUIONIAJb MOBEPXHOCTH C(EpHI.
B3aumHoe pacnonoxxeHue chepbl U IIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
TJI0Ia b Chephl.

N3o0pakeHue Tel BpallleHus Ha MII0CKOCTU. Pa3BépTka uIMHIpa U KOHYCA.

KomOunanuu Ten BpalieHus W MHOTOTPAHHHKOB. MHOTIOTpaHHUK,
OMHUCAHHBIA OKOJIO cdepnl; cdepa, BOHCaHHAS B MHOTOTPaHHUK, WU TEJO
BpaIlEHUS.

[Tonstue 00 00béMe. OcHOBHBIC CBOKCTBA 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJILHOTO TMapajuienenunena u ciencteuss u3 He€. OO0bEM IuIMHIpA,
KoHyca. O0BEM 11apa U MmIomaab chepsl.

[TonoOubie Tena B mpocTpaHcTBe. COOTHONIIEHUS MEXKIY IUIOIIAIIMHU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TEI.

Ceuennst mwiMHApa (MapajuiebHO M MEPHEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoctu U B mpocTpaHcTBe. CloKEHUE U BEIYUTAHUE BEKTOPOB.
YMHOKeHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuiio mapamnenenunena. Pemienwe 3amad, CBSI3aHHBIX €
NpUMEHEHUEM TpaBWJ JEHUCTBUI C BekTtopaMu. [IpsMoyrosibHasi cucreMa



KoopauHaT B mpoctpadcTBe. KoopauaaTel BekTopa. Ilpocreitmue 3amaum B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalIsipHOE MNpPOU3BEIIEHHE BEKTOPOB.
Briuncnenue yrioB Mexay MpSAMBIMU U IUIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIM
METOJI MMPH PEIICHUHU T€OMETPUIECKUX 3a/1ad.



INJIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS MPOTPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTuka» XapakTepUu3yrOTCs:

I'paxxnanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMKU 00YUYaAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIeCTBa, IMPEACTaBICHHEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
MNpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl WU Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBUM C HX
(YHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTHyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOM UICHTUYHOCTH, YBOXKEHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUHUCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIbI,
K HCIOJIb30BAaHUIO 3TUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JOTUYECKOTO ITOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTUKEHUI HAyKHU U JIEITeIIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

IcTeTHYECKOe BOCIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYas ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajaad, pelIeHHH, paccyxIeHuM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCIeKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHNE:

c(hOpMUPOBAHHOCTHIO YMEHUSI NPUMEHATh MAaTeMaTUYECKUE 3HAaHHUS B
HHTEpEcax 3J0pPOBOT0 U 0€30MMacHOTro 00pa3a KH3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pPOBbIO (30pOBO€ MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUN U

OTABIXA, perynsipHas dbuznyeckas aKTUBHOCTB); buznyecKoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NESATENbHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pa3nmuuHbIM  cpepam  NPOdEeCCHOHATBHOM  NESITENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKEHUSIMHU, YMEHHUEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymielt mnpodeccud W peanu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC ILIAHBI;



FOTOBHOCTBIO U  CIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OO0Opa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSXKEHUU BCEM JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKOW HaMpPaBICeHHOCTH.

IKOJI0rHYEeCKOe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO HKOJOTUYECKON KyJNbTYpbl, MOHUMAHUEM BIIHUSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COIUAbHOU
Cpelbl, OCO3HAHMEM TJO0AJIBHOTO XapakTepa JKOJIOTUYECKUX MpoOieM;
OpUEHTaIlMell Ha MPUMEHEHUE MATEeMATHUYEeCKUX 3HAHUU JJIsl pellieHus 3a7ad B
o0JlacTU  OKpYyXarolllel cpenpl, IUIAHUPOBAaHUS TMOCTYNKOB M OLEHKA HUX
BO3MOYKHBIX MTOCIIEICTBUN 111 OKPYKAIOIIEH CPEbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, MOHUMAaHUEM
MaTeMaTUYECKOW HayKh Kak cdepbl 4enoBEeYeCKOW MesTeNbHOCTH, 3TAloB €&
pPa3BUTUS M 3HAUYUMOCTH IS PAa3BUTHUS LUBWIM3ALMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKM U MAaTeMaTUYeCKOM KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYI0 M MCCIEAOBATEIbCKYIO ACSTEIbHOCTD
WHJIMBUAYAJIHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelcmsUsIMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvmvie = no3znaeamenwvmvle  Oeticmsusi,  obecneuugaom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECco8 odyuarwuxcs (oceoeHue
Memo008  NO3HAHUSL  OKPYXHCaAlowe2o  Mupda,  NnpumMeHeHue  JI02UYeCKUX,
uccne008amenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

Bba3oBble jioruyeckue AeiicTBUA:

e BBIABISITh U XapaKTEPHU30BATh CYIECTBCHHBIE TIPU3HAKA MAaTEMaTHUYECKHUX
O00BEKTOB, TOHSATHUN, OTHOMIEHWHA MEXKIY TMOHATHIMH; (OPMYIUPOBATH
OTIpeNeICHUS]  MOHSATWW; YCTAaHABIMBATH CYIICCTBEHHBIM  MPHU3HAK
KJaccupuKali, OCHOBAaHMS HJii OOOOIIEHUS W CpPAaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpOBaTE U MPEOOPA3OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3U U
npoTuBopedrss B (akTax, MaHHBIX, HAONIOACHUSX W YTBEPKICHUSIX;



npejuiaratb ~ KpUTepUM  JUIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIA;

e JI€NIaTh BBIBOJIBI C HCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, NEIYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e TPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTH4YeCKUX
YTBEPKJIEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apTyMEHTAIUIO,
MPUBOJUTh MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATH Ccroco0 pelreHus ydyeOHOW 3ajauyu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIleHUs, BBHIOMpATh HauboJee NOAXOMANUNA C Y4E€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckue AeicTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIUpoBaTh BOMNPOCH], (UKCUPYIOIIUE MPOTHUBOpEUHe, MpodieMy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (OpMUpOBaThH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e TPOBOJIUTH CaMOCTOSITETTLHO CIUIAHUPOBAHHBIN AKCIEPUMEHT,
UCCIIEIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMaTHYE€CKOTO
00beKTa, SBJICHUS, TMPOIECCA, BBISABICHUIO 3aBUCHUMOCTEH MEXIY
00bEKTaMH, SIBJICHUSMHU, IPOLIECCAMU;

e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH OOOOIEHUS U BBIBOABI M0 pe3ysibTaTaM
MPOBEEHHOTO0 HAOJIOJIEHUS, HCCIIEI0BaHuUs, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIIEHUI;

e TMPOTHO3MPOBATH BO3MOXHOE PA3BUTHE MpOliecca, a TaKXKE BBIIBUTATh
MPEOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABIATH AeUIUTH UH(GOPMALUM, JAHHBIX, HEOOXOAUMBIX NJi OTBETA
Ha BOIPOC U JJIsI pEILICHUs 3a]1auu;

e BbpIOMpaTh HWHPOPMALMIO W3  UCTOYHUKOB  PA3JIMUHBIX  THIIOB,
aHaJTU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO
Pa3JIMYHBIX BUJOB U (DOPM MpECTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, TPEACTABIATh €€ B pa3IU4HbIX (popMmax,
WJUTIOCTPUPOBATH rpaduuecKu;

e OIICHUBATH HaJIEKHOCTD uHopMaru 1o CaMOCTOSITEIILHO
c(hopMyITMPOBAaHHBIM KPUTEPHUSIM.

2)  VHuseepcanvuvie KOMMYHUKAmMuUGHble  Oelicmeus, 0Oecneyusarom

choOpMUpPOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUWUXCHL.

Oo0wenue:



BOCIIpUHUMATh U  (HOpMyIupoBaTh CYXJACHUS B COOTBETCTBUU C
YCJIOBUSMHM U IEJSIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJly pelIeHus 3aa4l, KOMMEHTHUPOBATH MOJIYYEHHBIN PE3yIbTaT;

B X0J1€ 00CYKJI€HUs 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMOU TEMBI,
po0OJieMbl, pelaeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIIEJICHHbBIE HA TTIOUCK
pEelIeHUs; COMOCTABIATh CBOM CYXKJIEHHS C CYXACHUSMH JIPYTHUX
YYaCTHUKOB Juajora, oOHapy>XUBaTh pa3iU4Ue U CXOACTBO MO3UIIMH; B
KOpPpEKTHOU opme GOopMyJIUpPOBATH pa3HOTIIACHS, CBOM BO3PAKEHHUS;
MPEACTAaBIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OSKCIEPUMEHTA,
UCCNIEIOBaHMs,  MPOEKTa;  CaMOCTOSITENbHO  BhIOMpaTh  (popmar
BBICTYIUJICHUS C YUETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEHN ay IUTOPHUHU.

CorpyaHuyecTBo:

3)

MOHMMATh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHJIUBUAYAJIbHOU paOOThI MPU PEIICHUH YUYeOHBIX 3aj/lay; MPUHUMATh LIEIb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMU
paboThI, pacrpenensTh BUAbl padoT, JOrOBApUBATHCS, 00CYKIaTh MPOLIECC
U pe3yabTatr paboThl; 0000111aTh MHEHUS HECKOIBKHUX JIIOJIEH;
y4acTBOBATh B IPYMMOBBIX (popMax paboThl (00Cyk1eHMs, 0OOMEH MHEHHU,
«MO3TOBBI€ MITYPMbI» W HWHBIC); BBINOJHATH CBOIO YacThb pPabOTHl U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JIPYTMMHU UICHAMU KOMAaHJbL;
OIICHMBATh KAa4ECTBO CBOETO BKJIAaJa B OOLIUNA MPOIYKT MO KPUTEPUSIM,
c(hopMyIHPOBAaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUSI.

Yuueepcanonvie  pezynamuenvie Oelicmeus, obecneuusaiom

d)OpMMpOBClHM@ CMbLCIIOBbLX YCNIAHOBOK U IHCUSHEHHBIX HABLIKOB JIUYHOCMU.
CaMoopraHmaunﬂ:

COCTaBJISATH IJIaH, aJITOPUTM PEILICHHS 3a/1au, BHIOUpATh CIIOCO0 pellieHus
C Y4€TOM UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yUETOM HOBOM
uHpopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMU T[O3HABATENIbHON pediieKkcMu Kak OCO3HaHMS
COBEPIIAEMBIX JEHUCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3yIbTATOB;
BJIAJIETh CIOCOOAMHU  CaMOMPOBEPKH, CAMOKOHTPOJS IIpoliecca H
pe3ysibTaTa peuIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU PELICHUU
3aJlaud, BHOCUTh KOPPEKTUBBI B JICSATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSATENbCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LU U YCIOBUSIM, OOBSACHSITH
MPUYHHBI TOCTHXKEHUSI WM HEJIOCTHXKEHUSI PE3yJbTAaTOB AECATEIIBHOCTH,
HaxOJUTh OMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTBITY.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

OnepupoBaTh MOHATUSAMU: TOUKA, IPSAMasi, IIIOCKOCTb.

[IpuMeHSTh aKCHUOMBI CTEPEOMETPUM U CIEJACTBHUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHIUKYIISIPHOCTD MPSIMbIX
U INIOCKOCTEH.

KnaccupunmpoBats B3aMHOE pACHOJIOKEHUE MPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MNOHATUSMH: ABYIPAHHBIM YTroJi, TpaHU JIBYTPAHHOIO YIJa,
pedpo NBYTpaHHOIO Yria; JUHEWHBIM Yroa ABYTPAHHOTO yTiia; rpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHHUK, BBIMYKJIBIA ¥ HEBBITYKIIBIN
MHOT'OTPAaHHHUK, HJIEMEHTHI MHOTOTpaHHUKA, TPaBUIbHBIA MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BHUJIBI MHOTOTPaHHUKOB (MUpamMuja; MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuieenunes, Kyo).

KnaccupunmpoBath ~ MHOTOrpaHHUKH,  BBIOMpass ~ OCHOBaHUS  JUIsS
kinaccuukanuy  (BBITYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOTOTPAaHHUKY; MPSAMbIE U HAKJIOHHBIE TPU3MBbI, TApaJICIICTIUIEIbI).

OnepupoBaTh MOHITUSMHU: CEKYIIas INIOCKOCTh, CEUEHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUSI CEUEHUM, UCTIONB3YSI METOJ CJIE/IOB.

CtpouTh cCeueHHs] MHOTOTPAaHHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHH3Y.

Pemiats 3a1aun Ha HAXOXKJEHUE T€OMETPUUECKUX BEJIIMUUH MO 00pa3laM uin
alropuT™MaM, NPUMEHSS HW3BECTHbIC AHAIUTHYECKHE METOAbl NPU pEIICHUU
CTaHJAPTHBIX MaTEMAaTUUYECKUX 3a/1ad HAa BBIYUCIICHUE PACCTOSSHUM MEXIy ABYMS
TOYKaMH, OT TOYKM JO MPsAMOW, OT TOYKH JI0 IUIOCKOCTH, MEXKIY
CKPEIIHBAIOIIUMUCS MTPSIMBIMH.

Pemiath 3a1aun Ha HAXOXKJEHUE T€OMETPUUECKUX BEJIIMUUH MO 00pa3laM uin
alropuT™MaM, NPUMEHSS HW3BECTHbIC AHAJIUTHYECKHE METOAbl NpPH pEIICHUU
CTAHJAPTHBIX ~MaTeMaTHYeCKUX 3aJad Ha BBIYUCJICHUE YIJOB  MEXIY
CKpPEIUBAIOIIUMUCS TMPSIMBIMU, MEXKIY TMPSIMOM U  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruncnars 00bEMBI U TUIOMIAIA MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
nMpaMmua) ¢ TM[pUMEHEHWEeM (OPMYJ; BBIUUCIATH COOTHOLICHUS MEXKIY
IJIOIIA/ISIMU TTOBEPXHOCTEHN, 00bEMaMu OAOOHBIX MHOTOIPaHHUKOB.

OnepupoBaTh NOHSATUSAMHU: CUMMETPUS B NPOCTPAHCTBE; IIEHTP, OCh H
MJIOCKOCTh CUMMETPUU; LIEHTP, OCh U MIIIOCKOCTh CUMMETPUU (UTYPBI.

N3Bnekath, mnpeoOpa3oBbIBATH M HHTEPHPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPECTABICHHYI0 HAa YepTexax U
pUCYHKaX.

[IpumensTy reomeTrpuueckue (HakThl ISl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPeAnoJarainX HECKOJIbKO IAroB PEIIeHUs], €CIIU YCIOBUS MMPUMEHEHUS
3a/1aHbI B SIBHOU (popMme.

[IpuMensTy mpocTeililiie NporpaMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBoIUTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE U
KU3HU, pACMO3HABATH MPOSIBJICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPeabHBIC
CUTyalldd W TPUMEHSITh HU3YUYEHHbIE TOHSATUS B MPOLIECCE IMOUCKA PEIICHUs
MaTteMaTU4ecku CHOpPMYJIHPOBAHHON MpoOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUU, UCCIEAOBaTh IOCTPOCHHBIE MOJECIN C
UCIIOJb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara anreopsl; peniaTh
MPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIIUYHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMU: IWIMHAPUYECKAs IMOBEPXHOCTh, 0OO0Opa3yrolue
IUJTUHJIPUYECKOM  MOBEPXHOCTH;  IWIMHAP;  KOHHMYECKas  MOBEPXHOCTb,
oOpazyrolue KOHMYEeCKON MOBEPXHOCTH, KOHYC; c(hepruuecKasi IOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (LWIUHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacionoxkeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BhICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boraucnsate 00bEMBI M IUIOMIAAXM  MOBEPXHOCTEM  Tel  BpallleHHS,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (DOPMYIL.

OnepupoBaTh MOHSATUSMH: MHOTOTPAaHHUK, BIHCAHHBIN B cdepy u
OMHUCAHHBIK OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaIlEHUS.

BbluncnaTh COOTHOILIEHUSI MEXIY IUIOIIAIMHU MOBEPXHOCTEH U O00BEMaMU
MOAOOHBIX TEI.



N3o0paxath u3zyyaeMble (QUTYpHl OT PYKH M C MNPUMEHEHUEM HPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢buryp: BUJ cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJl BpaIllCHUS.

W3BnekaTh, HHTEPHPETHPOBATH U MPEOOPa30BbIBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPECTABICHHYI0 Ha YepTexax U
pUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTRBE.

BrInmonHATh JEUCTBUSL  CIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHUSI BEKTOpPA HA YUCIIO0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHU 00JIa1at0T.

[IpuMeHsTH MpaBUIIO Napajuielienunesa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIroJl MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbBIE
BEKTOPBI.

HaxoauTth cymMMy BEKTOPOB U MPOU3BEECHUE BEKTOpPA HA YUCIIO, YTOJI MEXKY
BEKTOpaMH, CKaJsipHOE TMPOU3BEJCHUE, PACKIAJbIBAaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTy reomeTrpuueckue (HakThl ISl PELICHUS CTEPEOMETPUUECKUX
3a/1a4, IPeAnoJarainX HECKOJIbKO IAroB PelIeHUs], €CIIU YCIOBUS MPUMEHEHUS
3a/1aHbI B SIBHOU (popMme.

Pemiate mpocreiiiiie reoMeTpUuyYecKue 3aJaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOT'O METO/IA.

Pemate 3amaum Ha [0Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUWA W
HaxO0XXJICHUE FeOMETPUUYECKUX BEJIUYUH MO 00pa3liaM Wiu aifOpUTMaM, MPUMEHSIs
M3BECTHBIE METO/IbI IPU PEIICHUH CTaHAAPTHBIX MaTEeMaTUYECKHUX 3ajay.

[IpuMensTy mpocTeliliie NpOorpaMMHBIE  CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBoUTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE U
KU3HU, pACMO3HABATH MPOSIBJICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyalldd W TPUMEHSITh HU3YUYEHHbIE TOHSATUS B MPOLIECCE IMOUCKA PEIICHUs
MaTteMaTU4ecku CHOpPMYJIHPOBAHHON MpoOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJECIN C
MCIIOJB30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allapara anreopsl; peniaTh
MPaKTUYECKUE 3a7a4M, CBSA3aHHBIE C HAXOXK/ICHHEM T€OMETPUUECKUX BEIIUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposrie)
Kontpoabnbie | IlpakTuueckue
n/n NMPorpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmnoreka [JOK
! Brezettie B cTepeoMeTpio 10 https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ TIIOCKOCTH B MIPOCTPAHCTBE. 12 ] bubnmoreka [JOK
[TapamienbHOCT IPSIMBIX U INIOCKOCTEH https://m.edsoo.ru/1c209e37
3 IlepneHIUKyYISIPHOCTD NMPSIMBIX U 12 bubnuorexa [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209¢e37
bu6mmoreka [JOK
4 VYrubl MeXAy NPSAMBIMU U IUIOCKOCTSAMH 10 1 hitps-//m.cdsoo.ru/1c209¢37
bu6mmoreka [JOK
1
> Mrororpartiin i https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
, 1
6 OObEMEI MHOTOrPaHHHKOR ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUSA U YIJIbI 4 1 bubmorexa [IOK
p ' P Y https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne ni/m KonTtpoasnsie | IIpakTnueckue
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [JOK
! Tena ppamenns 12 https://m.edsoo.ru/1¢209¢37
bu6mmoreka [JOK
N 1
2 OonEMEI Ten > https://m.edsoo.ru/1¢209¢37
3 B . 10 ] bubmuoreka [JOK
€KTOPBI U KOOPJIUHATHI B TPOCTPAHCTBE hitps://m.eds0o.ruw/1¢209¢37
4 [ToBTOpeHue, 06001IEeHNE, . 1 bu6mmoreka [JOK
CHCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/1¢209¢37
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBLHOM ITIPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble IpeIMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0Opa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NPsIMasi, INIOCKOCTb
75 ITpyMeHSTh aKCMOMBI CTEPEOMETPUH U CIAEACTBHS U3 HUX IPH PELICHUU
‘ reOMETPUUYECKUX 3a4a4
73 OnepupoBaTh MOHATUSAMHU: NAPAJUIETBHOCTh U MNEPIEHIUKYISIPHOCTD
‘ MPSIMBIX U IIJIOCKOCTEMN
74 KnaccuummpoBarh B3auMHOE pacrooXeHUE MPSIMBIX M ITUIOCKOCTEH B
‘ IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: JBYTPaHHbBIN yroJl, TPaHU ABYTPAHHOTO YIJIa,
7.5 peOpo ABYIpaHHOTO yIiia, JMHEHHBINA yroil ABYTPAaHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
y OnepupoBaTh MOHATHUSMU: MHOTOI'PDAHHUK, BBINYKJIBIA M HEBBITYKJIbIHA
‘ MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPaBUJIbHBI MHOIOTPAHHUK
77 Pacrio3HaBaTh OCHOBHBIE BUIBl MHOTOIPAaHHUKOB (IMpaMuja, NpU3Ma,
‘ IIPSIMOYTOJIbHBIN Napajuieienumnen, Kyo)
KnaccupummpoBarb ~ MHOTOIpaHHMKH, BBIOMpass  OCHOBaHUS  JUIA
. kinaccuukanuy  (BBIMYKJIBIE WM HEBBINYKJIbIE  MHOTOTPAaHHMKH,
‘ IIPAaBWJIbHbIE MHOTOIPAHHUKH, TIPSIMBIE M  HAKJIOHHBIE IIPU3MBIL,
napajuiejenuneb)
79 OnepupoBaTh MOHSTUAMMU: CeKyIas IIJIOCKOCTB, CEYEHUE
‘ MHOTOTPaHHUKOB
710 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYCHUH  MHOTOIPAaHHHUKOB,

HCIOJIB3YyA MCTOM CJICIOB

7.11

CTpOI/ITB CCUCHUA MHOI'OIpaHHUKOB MCETOJAOM CJICAOB, BBIIIOJHATDH

(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUryp:




BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemate 3a1a4n Ha HaXO0XJIEHHE T'€OMETPUUECKUX BEIMYUH 0 0Opas3iam
WIM aaropuTMaM, INPUMEHss U3BECTHBIC AHAIMTUYECKUE METOAbl IIPU
pEelICHUN CTaHAAPTHBIX MATEMAaTUYEeCKUX 3a7a4 Ha BBIYUCIICHUE
pPacCTOSTHUN MEXIY IBYMs TOYKaMM, OT TOYKH JO MPSIMOM, OT TOYKU 10

IMJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS MTPAMBIMHA

7.13

Pemate 33124 Ha HaX0XJIEHHE T'€OMETPUUECKUX BEIMUYUH 0 oOpas3iam
WIM aNropuTMaM, INPUMEHss U3BECTHBIC AHAJIUTUYECKUE METObl IIPU
pEeLICHUN CTaHJAPTHBIX MATEMAaTUYECKUX 3a/1a4 Ha BBIYKMCIICHHUE YIJIOB
MEXIY CKPEIIMBAIOIIUMHUCI IPSIMBIMH, MEXAY NPSIMOUA U INUIOCKOCTBIO,

MEXIy IUIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Bbruucnare 00bEMBI M IUIONMIAAM  MOBEPXHOCTEH MHOT'OI'PAaHHHKOB
(mpu3ma, mupaMuaa) ¢ IPUMEHEHUEM (OPMYJI, BHIYUCIIATH COOTHOLICHUS
MEXIY IJIOIIAAIMU IOBEPXHOCTEM, o0béMamu MOA00HBIX

MHOT'OTpaHHUKOB

7.15

OnepupoBaTh MOHATHUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb H

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTypHI

7.16

W3BnekaTb, mpeoOpa3oBbIBaTb W WHTEPIPETUPOBATH HHPOPMALHUIO O
NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEJACTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

[TpuMeHsATH reoMeTpuueckue (akThl A PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEAIONIArallliuX HECKOJIbKO IIAroB pELICHMs, €CIU YCIOBUS

MIPUMEHEHHUS 3aJIaHbl B SIBHOU (hopMe

7.18

IIpuMeHATH mpocTEHIINEe NPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-

KOMMYHHKAIITMOHHBIC CUCTCMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

7.19

IIpuBOoAUTE MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IIPUPOAC U

JKU3HHU, paCllO3HABATh NPOABIICHUC 3aKOHOB I'COMCTPUN B UCKYCCTBC

7.20

[TpuMeHATH MoJTydYeHHbIE 3HAHHSI HAa IPAKTHUKE: aHAIM3UPOBATh PeabHbIC
CUTyallud M NPUMEHSTh HM3yYCHHbIE MOHATHUS B TIPOLIECCE IOUCKA
pelieHus MaTeMaTHYECKU chopMyIHPOBAHHON npoOIeMsl,
MOJICJIMPOBATh peajibHbIe CUTYallMd Ha SI3bIKE T€OMETPHH, HCCIEeI0BaTh
MOCTPOCHHbIE MOJETH C HCIIOJIb30BAHHEM T€OMETPUYECKUX MOHATHH H
TEopeM, amrapara ajareOpsl, perars NPaKTHUECKUE 33aau, CBA3aHHBIC C

HaXOKIACHUCM I'COMCTPUICCKUX BCININH




11 KVIACC

Koz IIpoBepsieMble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero odmero 00pa3oBaHus
pe3yJabTarta
6 I'eomeTpus
OnepupoBaTh NOHATHAMHU: IHJIUHIPHYECKAsi TOBEPXHOCTh, 00Opa3yromue
6.1 IWIMHAPUYECKON TMOBEPXHOCTH, IMIMHIP, KOHHYECKAs MOBEPXHOCTH,
' oOpasyioliie KOHHYECKOH  TMOBEpPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpamieHus (IMIIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOTyUEHHSI TEJ BPAILICHHS
6.4 KnaccugummpoBars B3auMHOE PacoiioxkeHHe chepbl U TIOCKOCTH
OnepupoBaTh MNOHATHSAMM: IIAPOBOW CErMEHT, OCHOBAaHHME CErMEHTa,
6.5 BBICOTa CETMEHTA, IAPOBOW CIJIO, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA
IAapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Bbruucnare 00bEMBI M IJIOIIAAM TOBEPXHOCTEH TeNl BpalleHUs,
' reOMETPHUECKUX TeJl C TPUMEHEHHEM (HOopMyJT
OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHMK, BIHMCaHHBIA B cdepy H
6.7 OMHKCaHHBIN OKOJIO cdepsl, cepa, BMcaHHAsT B MHOTOI'PAaHHUK HITH TEIIO
BpaICHUS
6.8 BbIUNCIATE  COOTHOIICHHS MEXAy IUIOIIAASIMHU TIOBEPXHOCTEH W
' 00BbEMaMuU TOAOOHBIX TET
6.9 N300paxkaTh n3ydaemble QUTYpBl OT PYKH U C IMPUMEHEHHUEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbImonHATE (BBIHOCHBIE) IUIOCKHE YEpPTEeXKHM U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BHJ CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS Tel
BpaLCHUS
W3BnekaTb, MHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HH(OPMAIUIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, TNPEACTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumMeHsTh TEeOMETpHUYECKUE (AKTHI ISl PELICHUS CTEPEOMETPHUECKUX
6.12 3a1a4, MPEIoJIaraloinX HECKOJBKO IIArOB PELICHUs, €CJIU YCIOBHS
NPUMEHEHUS 33JJaHbl B IBHOH opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs ,Z[GI>'ICTBI/I$[ CJIOKCHUA BCKTOPOB, BBIUYUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHUCIIO, 06L$ICHSITI>, KakuMH CBOMCTBaMHU OHH

o0azaroT

6.15

IIpuMeHATH PaBUIIO MapaAIICIICIIUIIENA [IPU CIIOKEHUN BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApPTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA,
Yrojl MEXIy BEKTOpPaMM, CKAIPHOE IPOU3BEICHHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHLBIC BEKTOPbI

6.17

Haxoauth cyMMy BEKTOpPOB U INPOU3BEACHHME BEKTOpA HAa YMCIIO, YIoJl
MEXJly BEKTOpaMH, CKaJIIPHOE ITPOU3BEIECHNE, PACKIIAAbIBATh BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aznaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT

6.19

Pemate mpocredinue TeOMETPUYECKHME 3aJayd  Ha IPUMEHEHHE

BCKTOPHO-KOOPAUHATHOTO METO1a

6.20

Pemarn 3aJa4dyud Ha A0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOILICHUU U
HAaXOKACHUC I'COMCTPUUICCKUX BCIUYHUH I10 06pa3uaM W aJIrOpUTMam,
MMPUMCHSAA HU3BCCTHBIC METOABI npu pemiCHUN CTaHAApPTHBIX

MAaTEMATHYCCKHUX 3aJa4

6.21

IIpuMeHATH NpOCTEHIINE IPOrPpaMMHBIE CPEACTBA M DJIEKTPOHHO-

KOMMYHHKAIITMOHHBIC CUCTCMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a4

6.22

IIpuBoaUTH NpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U

JKHU3HHU, paCllO3HABATh NPOABJIICHUC 3aKOHOB I'COMCTPUU B UCKYCCTBC

6.23

[IpuMeHATH TOJydYeHHBbIE 3HAHMA HA TPAKTUKE: aHATU3UPOBAThH
peanbHble CUTYallMM W TNPHUMEHSATh WM3YYCHHBIE TMOHATHS B IpoLecce
MOWCKA pEIICHUs MaTeMaTu4ecku c(opMyIupoBaHHONH MpoOIEMBI,
MOJICIMPOBATh peajbHbIE CUTyallud Ha S3bIKE T€OMETPUH, UCCIEI0BAThH
MOCTPOCHHBIE MOJIEIH C HMCIIOJIb30BAHHEM TI'€OMETPUYECKUX MOHATUN U
TeopeM, amnmnapara ajreOpbl, perarh NPakKTUYECKUE 3a/1a4H, CBSI3aHHbIE C

HAaXOXKIACHUCM I'COMCTPUICCKUX BCININH




IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP KXAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

I'eomerpus

7.1

OcHoBHBIE TIOHATUS CTepeoMeTpuu. Touka, HpsiMasi, MJIOCKOCTh, MPOCTPAHCTBO.
[Tonsatue 00  aKCHMOMAaTHYECKOM  IIOCTPOGHHUH  CTEPEOMETPHU:  AKCHOMBI

CTCPCOMCTPHUU U CIICACTBUA U3 HUX

7.2

B3auMHOe  pacnosoxkeHue IpsAMBIX B IIPOCTPAHCTBE:  IEPECEKAOLIUECH,
MapajuleJbHbIE W CKpeluBaroImuecss ImpsaMble. [lapajienbHOCTs NIPSMBIX U
IUDIOCKOCTEM B INPOCTPAHCTBE: MApaUICNIbHbIE IPSIMBIE B IPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, [MAPAJUICIBHOCTh IMPSMOM U IIJIOCKOCTH. YTJBI C
COHAIPABJICHHBIMM CTOPOHAMHU, YIOJl MEXKIy IpsSMBIMA B IIPOCTPAHCTBE.
ITapamienbHOCTD IIIOCKOCTEN: NapaljIe/ibHbIe INIOCKOCTH, CBOMCTBA IApajUICIbHbBIX
riockocteil. Ilpocreiimume npocTpaHCTBeHHbIE (UIYyphl Ha IUIOCKOCTH: TETPa’Jp,

KyO, apayieNenumne/1, TOCTPOCHNUE CEUeHUI

7.3

IlepneHqUKYIAPHOCTE MPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSIMBIE NTAPAJIJIEIbHBIC U IEPIIEHIUKYIIAPHBIC K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYIISIPHOCTHU IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU IEPIIEHAUKYIIAPHOU
IUDIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJd MEXAY MPAMOA M IUIOCKOCTBIO,
JBYIPaHHBIA yrOJI, JIMHEHHBIM Yrojl JAByrpaHHoro yria. llepnennukyinsap u
HAKJIOHHBIC: PACCTOAHME OT TOYKM 1O IUIOCKOCTH, PACCTOSHHME OT IpPSIMOM [0
TUIOCKOCTH, MPOEKIUsS (PUTyphl Ha IUIOCKOCTh. [lepmeHauKyIIpHOCTh IUIOCKOCTEH:
IPU3HAK  [EPIECHIUKYJSIPHOCTH  JBYX  IIOCKocTe.  Teopema o0  Tpéx

NEePHEHAUKYIIIPAX

7.4

IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIC 3JIEMEHTBl MHOIOIPAHHHKA, BBIIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yrosbHas
Ipu3Ma, TpaHd M OCHOBAaHMs NPU3MBI, IpsAMas U HAaKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenunen, NpsMOyTroabHbIN NapaJIICICIUIIE]
U ero csorcrsa. [lupamuna: n-yroiapHas nupamuaa, TpaHd U OCHOBaHUE NTUPAMUIBI,
OoKOBast ¥ TMOJHAsI OBEPXHOCTh NMUPAMHUIBI, MIPABUIbHAS M yCEUEHHAs NMUpaMHUIA.

DJ1€eMEHTHI npu3Mbl MW MNHUPAMHIBIL. HpaBI/IJIBHI:Ie MHOT'OTPpaHHUKH: TIIOHATHUC




[IPaBUJIBHOTO MHOIOIPAaHHUKA, IIPaBWJIbHAs I[IpU3Ma M IPAaBWIbHAs IUPAMHUAA,
NpaBUJIbHAS TPEYTOJIbHAS MUpaMUa U MPaBUIBHBIA TeTpasap, Kyo. [Ipencrasnenue
O MpaBWIbHBIX MHOTOTpPaHHMKaX: OKTa’Jp, AOAEKa’aAp M ukocadapyrue CedeHus

MMPU3MBbI 1 TUPAMUIBI

7.5

CumMMeTrpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, MPSIMOH,
IUIOCKOCTH. DJIEMEHTHI CUMMETPUH B MUpaMMIaX, NapajuleJenuIe1ax, IpaBuIbHbBIX

MHOT'OrpaHHUKax

7.6

Bbruncienue 31eMEHTOB MHOTOTpaHHMKOB: pEOpa, auaroHanu, yriuel. Ilmomanp
OOKOBOM TOBEPXHOCTH U TIOJHON TIOBEPXHOCTH TPSAMOW MPHU3MBI, IUIOLIA/Ib
OCHOBaHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MpsiMol mpu3Mbl. [1omans 60koBoi
MIOBEPXHOCTH U IIOBEPXHOCTU IIPAaBUJIBHOM NHMPAMHUIBI, TEOpeMa O IUIOLIAAH

yceuéHHoil nupamupl. [Tonstue 06 06béMe. OObEM MHpPaMHIBL, TIPU3MBI

7.7

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHHS MEX/1y IUIONIAIIMU TTIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

6

I'eomerpus

6.1

[{wmHApUYecKas TOBEPXHOCTh, 00pa3yrolue IUIMHIPUIECKON TTOBEPXHOCTH, OCh
LWIMHIPUYECKON TNOBEpXHOCTU. LlMmmHAp: OCHOBaHMA M OOKOBasl MOBEPXHOCTD,

o0pa3yrolas 1 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON OBEPXHOCTH

6.2

Konuueckas moBepXHOCTh, 00pa3yIolIie KOHUYECKOM MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYeCcKol moBepxHOocTH. KOHyC: ocHOBaHWE W BepIIMHA, 0Opasyiomias U OCh,
Iomaab OOKOBOM M TOTHOW TOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyioniue u

BbICOTA, OCHOBAHUA U OoxoBas MIOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, IMaMerTp, IIOMaab MOBEpXHOCTH cdepbl. Bzanmuoe

PacCIIOJIOKCHHUC C(I)epLI N IIJIOCKOCTH, KacaTCJibHasA ITINIOCKOCTh K C(pepe, miomanb

cepsl

6.4

N300pakeHne Tes BpallleHHus Ha MJI0CKOCTU. Pa3BépTka umuHapa u KoOHyca

6.5

KomOuHammu Tten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIHN

oKoJ10 cepsl, cepa, BIUCaHHAS B MHOTOI'PAaHHUK, WIIM TEJIO BPAILICHHS

6.6

[Tonsitne 06 00bEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MMapayienenumnena M ciueactsus u3 He€. OOBEM LMIHHIpA,

KoHyca. O0bEM 1mapa u miomaab chepsl




[Tomobupie Tema B mpocTtpaHcTBe. COOTHONIICHUS  MEXIY  IUIOMIAJISIMU

67 MOBEPXHOCTEH, 00bEMaMHK MOTOOHBIX TET
6.8 Ceuenust nunuHzApa (mapajuleIbHO U NEPIEHIUKYJSIPHO OCH), CEUEHUS KOHYyca
' (mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUs LIapa
Bexktop Ha miockoctd U B IpocTpaHcTBe. ClIOKEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEeKTOpa M0 TPEM HEKOMILJIAaHAPHBIM
' BekTopaM. IlpaBuno mapamnenenunena. PemeHne 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IPaBUIl ACUCTBUI C BEKTOPaMU
IIpssmoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
6.10 IIpocreiimme 3amauu B KOOpAMHATax. YTosu Mexay Bekropamu. CkanspHoe

MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY MPAMBIMU U IIJIOCKOCTSIMMU.

KoopanHaTHO-BEKTOPHBIN METO/ IIPU PELLIEHNN T€OMETPUUYECKUX 3a/1a4




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI CPEJTHETI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeOOBaHUS K NPEIMETHBIM pe3yJbTaTaM O0CBOCHUSI
NpoBepPsSIeMOro OCHOBHOI1 00pa30BaTeJILHOM NPOrPaMMBbI CPeIHEro 00111ero
TpeOoBaHus o0pa3oBaHusi

Brnanenne meronamMu J0Ka3aTeNbCTB, AJTOPUTMAMH pEILICHUS 3ajad;
yMeHue (GopMyNHMpoBaTh W ONEPUPOBATH MOHATUSIMH: OIpE/AEICHHUE,
aKkcuoMma, Teopema, CJEJICTBHE, CBOICTBO, NMPHU3HAK, JI0KA3aTEIbLCTBO,
paBHOCHIIbHBIE (DOPMYITMPOBKH; IPUMEHSTH UX; YMEHHE (OPMYyITUPOBAThH
00paTHOE M TPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHUeCKOW WHIYKIIUH;
NPOBOIUTH JIOKAa3aTEJbHBIC PACCYXJIEHHUS TpPH pEIICHUH 3ajad,
1 OLICHUBATh  JIOTHYECKYIO  MPAaBUIBHOCTh  PACCYKICHHUH; yMEHHE
ONEepPHPOBATH MOHATUAMHU: MHOXKECTBO, MOJMHOMXECTBO, ONEPALUU HaM
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar Juis OIMCAHUs PEeaIbHBIX MPOLIECCOB U ABJICHUN U MPU PELICHUN
3aja4, B TOM 4YHCIE W3 JPYr'HX Y4eOHBIX MpPEIMETOB; YMEHHE
OIEepHPOBATh MOHATUAMHU: Tpad, CBA3HBIN rpad, AepeBo, IUKI, Tpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIHUCHIBATh Tpadbl pa3IUnYHBIMU

crioco0amu; UCIOJIB30BATh Ipadbl IPU PEIICHUH 3a1a4

YMeHHe OnepupoBaTh MOHATHAMU: HATYPAJIbHOE YMCIIO, LEJI0€ YHCIIO,
CTEIEHb C LEJIBIM IT0Ka3aTelIeM, KOPEHb HaTypajIbHON CTEIICHU, CTEIICHb
C pAalMOHAIBHBIM  IIOKAa3aTejleM, CTENeHb C  JIECUCTBUTEIIbHBIM
mokaszarejaeM, JorapupMm 4UHMCIa, CHHYC, KOCHHYC ¥  TaHICHC
IIPOU3BOJIBHOIO YHUCJIA, OCTAaTOK II0 MOIYJIIO, PalUOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HATypajbHBIX,  LEIbIX,
2 palMOHAIBbHBIX, [JEHUCTBUTEIBHBIX 4YHUCEJ, YMEHUE MHCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAaUMEHBUIMHM OOIIMI JenUTeNh U HauMEHbIIee
o01iee KpaTHOe, adropuT™M EBKiIMIA MpH pelIeHnHu 3a/1a4; 3HAaKOMCTBO C
pa3IMYHBIMM  IO3ULMOHHBIMH  CUCTEMaMM  CUYHUCIICHHUS;  YMCHHUE
BBITOJIHATh BBIUMCIICEHUE 3HAUYEHUH U NpeoOpa3oBaHuUsl BBIPAKECHUH CO
CTENeHsAMHU M JiorapupmMamu, npeodpa3zoBaHus IPOOHO-pALMOHATIBHBIX

BLIpa)KCHHﬁ; YMCHHUC OINCPUPOBATL IMOHATHAMU: NOCICAOBATCIBHOCTD,




apupmeTHyecKas Iporpeccus, reoMeTpUYecKast nporpeccus,
OeckoHeyHO yObIBaroIiass TeOMETpUYEcKass IMPOrpeccus; yMEHHE
3aJ1aBaTh MOCJIEA0BATEILHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONEpUpOBaTH MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YUCIIAa, MOJYJIb U apTyMEHT KOMILIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX 4Mcen  (TeoMeTpuyeckas,
TPUTrOHOMETpHUYECKass W  anreOpanyeckas); yYMeTb IPOHU3BOJIUTH
apupMeTHYeCKre ICHCTBUS C KOMIUICKCHBIMH YHUCIIAMH; MPHUBOIAMUTH
IIPUMEpPBl  HCIIOJIb30BAHMSA  KOMIUIEKCHBIX  YHCEN,  ONEpHUpOBAThH
HNOHATHAMM: Marpuma 2x2 u  3X3, ompeaenuTelb MaTpULBbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHHe OnepupoBaTh IOHATHUAMU: PALMOHAIBHBIC, UPPALMOHAIBHEIE,
NoKa3aTeJbHbIe, CTENEeHHBIE, JOrapu(pMHUUYECKUE, TPUTOHOMETPUYECKHUE
YpaBHEHUs M HEPABCHCTBA, HX CHUCTEMBI, YMEHHE OIEpUPOBATh
MOHATUSAMH: TOXJIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YypPAaBHECHUN U HEPABEHCTB, PaBHOCWIBHOCTH
YpPaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pEIIaTb YpPaBHECHMUS,
HEPaBEHCTBA U CUCTEMBI C IIOMOIUBIO PA3NIMYHBIX IMPUEMOB; PEIIATH
YPaBHEHUsl, HEPAaBEHCTBA M CHUCTEMBI C IapaMETpPOM; IPUMEHITh
YpaBHEHUsI, HEPABCHCTBA, UX CUCTEMBI I PELICHUs MATEMaTUYECKUX

3aj1a4 ¥ 3a/1a4 U3 Pa3IUYHbIX 00JIaCTel HAYKU U peasIbHON KU3HH

YMeHue onepupoBaTh MOHATUAMH: (QYHKIMSA, YETHOCTh (DYHKIIHUH,
NEPUOIMYHOCTD (PYHKIIUH, OrpaHMYEHHOCTh (PYHKLIHUH, MOHOTOHHOCTD
¢byHKIMH, SKCTpeMyM (YHKIIMM, HauOOJbIlIee U HAMMEHBIIIEEe 3HAYCHUS
(GYHKIMU HA IPOMEKYTKE, HeMTpephIBHAS (DYHKIHUS, aCHMOTOTHI rpaduka
¢dbyHKUIMH, TIepBas ¥ BTOpas MPOU3BOIHAS (YHKINUH, TEOMETPUUYECKHI U
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Hasi, ONpeneIEHHBIN
MHTETpajl; YMEHHE HaXOIUTh ACHUMOTOTHI Tpaduka (YHKLIUHU; YMEHHE
BBIUUCIIATh  TPOM3BOJHBIC CYMMBI, NPOHM3BEACHUS, YACTHOTO H
KOMITO3UIIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelbHOM K Tpaduky
(GYHKUMU; yMEHUE HaXOIUTh MPOU3BOJHBIC SJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCMOJIb30BATh MPOU3BOAHYIO IS HCCIEAOBAaHUS (YHKUHUH,
HaXOJUTh HauOOJbIINE W HAMMEHBIIWE 3HAYCHUS (YHKIHA; CTPOUTH
rpaMKd MHOTOUICHOB C HCIOJIBb30BAHHEM ammapaTa MaTeMaTHUeCKOTro
aHajaM3a; TMPHUMEHATh IPOU3BOAHYIO ISl HAXOXKICHHS HAMIy4IIero

pelmiCHud B HNPHUKIIAJHBIX, B TOM YHCJIIC COIHAJIBHO-DKOHOMHWYCCKUX U




bu3nYecKUX 3a7adax; HAXOIUTh TUIOMIAIU U 00BEMBI (DUTY C TTOMOIIBIO
WHTETpasia; MPUBOANTh NMPUMEPhl MATEMATUYECKOTO MOJCTHUPOBAHUS C

noMoIkio i depeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHAMU: rpaduk QyHKIUH, OOpaTHas
GyHKUMS, KOMIO3UIMS (YHKUWH, JTUHEHHas (yHKIHS, KBaJpaTU4Has
byHKIHSA, panuoHaabHas byHKIMA, CTEIIEHHAsI byHKIHA,
TPUTOHOMETpHUYECKHE  (PYHKIUMH, OOpaTHble TPUTOHOMETPHYECKHE
¢yHKUMHM, TIOKa3aTelnbHas M Jorapudmuyeckas (YHKIUU; YMEHHE
CTpOUTh TpadUKU HM3YyYCHHBIX (YHKIMHA, BBIIOJIHATH MPEOOpa3OBaHUS
rpaduKoB (YHKIUH, UCTIONB30BaTh TPAQUKH AJIS U3yUEHHs! TPOLIECCOB U
3aBUCUMOCTEH, TpU peIIeHUH 3a7ad U3 JAPYTruX y4eOHBIX MPEIMETOB H
3a7ad U3 peabHON JKU3HU; BBIPAXaTh (OpMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; UCIIOJNb30BaTh CBOMCTBA W Tpapuku (QyHKUUH U1
peleHHs ypaBHEHH, HEPAaBEHCTB U 3a/1a4 ¢ MapameTpaMu; U300paxkaTh
Ha KOOpPJAMHATHOM IIJIOCKOCTM MHOXECTBA PpELICHUM YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue penratb TEKCTOBBIE 3aJjaud Pa3HBIX TUIOB (B TOM YHCIE Ha
IPOIEHTHI, JOJHU U YacCTH, HA JBWXEHHE, pabOTy, CTOUMOCTh TOBapOB H
YCIIyT, HAJIOTH, 337a4i U3 00JaCTH YIPABJICHUS JTUUYHBIMU U CEMEHHBIMU
¢uHaHCAMH); COCTABJIATH BBIPAKEHUS, YPaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIOBUIO 3aJa4M, MCCIIECIOBATh IOJIYYEHHOE PELICHUE U
OLICHUBATh IPaBAONOJOOHOCTh PE3yJIbTATOB; yYMEHUE MOJCTUPOBAThH
peanbHbBIE CUTyallUM Ha $3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKCHMUS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl [0 YCJIOBHMIO 3aJayH,
UCCIIEA0BATh IIOCTPOEHHBIE MOJEIHM C HCIOJB30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATH MOTYUYCHHBIH pe3ybTaT

YMeHue onepupoBaTth MOHATHAMU: CpeaHee apupMeTHuIecKoe, MeanaHa,
HauOoJpIllee M  HAaWMEHbLIee 3HAYEHHUs, pa3Max, JUCHepcHs,
CTaHJApTHOE OTKJIOHEHHE YHUCIIOBOIO HaboOpa, yMEHHE W3BIEKaTh,
MHTEPIPETHPOBATh HH(GOPMAIHMIO, TMPEACTABICHHYI0O B TabiuIax, Ha
auarpaMmax, rpaukax, OTpaxarollyro CBOHCTBA peabHBIX MPOIECCOB U
SIBJICHUI; TIPEICTABIATh HH(POPMAIIMIO C TIOMOIIBIO TAOJIHII M AUArpam;
UCCIIeIOBaTh CTATHCTUYECKHUE JAaHHBIE, B TOM YHUCIIE C NPUMEHEHUEM
rpadMUecKuX  METOJOB W  DJIEKTPOHHBIX  CpPEACTB; rpaduyecku
UCCIIEIOBAaTh COBMECTHBIE HAOMIOACHUS C TOMOLIbIO  JHArpamm

pacceuBaHys U JINHEWHOU perpeccun




YMeHue onepupoBaTh IOHATUSMHU: CIIy4alHBIM OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTb CIy4yailHOro COOBITHS; YMEHHE BBIYHCIATDH
BEPOSTHOCTh C HCIIOJIB30BAaHMEM TIpaUUeCKUX METO/0B; HMPUMEHSThH
(bopMyJIBl CIIOKEHUS] M YMHOXEHHS BEpOSATHOCTEH, (HhopMyiy MOTHOU
BEPOSATHOCTH, (popmyny bepHymnu, komOuHaTOpHBIE (PaKTHl U HOPMYIIBI;
OLICHUBATh BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBAThH
MOHATUSAMMU: CllydaliHas BeJIMYMHA, pPACIpPEACIICHHE BEPOSATHOCTEM,
MaTE€MaTHYeCKOe OXKUIAHUE, OUCHEPCUS U CTAHIAPTHOE OTKJIOHEHHE
CIlydalfHOW BENMYUHBI, (QYHKIMHA paclpeleieHuss W  IUIOTHOCTH
PaBHOMEPHOI'0, II0KA3aTEJIbHOIO M HOPMAIBHOIO PACIpPEICIICHUM;
YMEHHE MHCIOJIb30BaTh CBOWCTBA W3YYEHHBIX PpACIpPENCICHUN Ul
peleHus 3agad; 3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIMX YHCel,
METOABI BBIOOPOYHBIX HCCIEOBAHUHN; YMEHHE TPHUBOJUTH IPUMEPHI
NPOSIBJIICHUS 3aKOHA OOJNBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHUE OIIEpUPOBATh MOHATUAMU: COUETAaHUE, [IEPECTAaHOBKa,
YHUCIO COYETaHWH, YHCIO IepecTaHoBOK; OuHOM HploToHa; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCyKACHHS Ul PELICHUS 3a1a4;
OLICHUBATh BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NOJyYCHHBIA PE3YIIbTAT

YMeHue onepupoBarbh IOHATUSMM: TO4YKA, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YyIJa, IUIOCKUH yrod,
JBYI'PAaHHBIA yroj, TPEXIPAHHBIA YIrOJI, CKPELIUBAIOLIUECS IpPSMBIE,
MapaJUIETIbHOCTh U NEPIEHAMKYJISIPHOCTh IPSAMBIX M IUIOCKOCTEH, YroJl
MEXIY MNPAMBIMU, YTOJd MEXAY IPsIMOM M IUIOCKOCTBIO, YIOJI MEXKIY
IJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMU, PACCTOSIHUE MEXY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPU
pelIeHnH 3a7ad U3ydeHHbIE (PAKTBHI M TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIEro MHUpA; CTPOUTH
MaT€MaTHYECKUE MOJEIU C IOMOIUBI) T'€OMETPUYECKUX IOHATUM H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTHUYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHATUSAMH: IUIoUIans GUrypel, 00bEM (GUrypsl,
MHOTOT'PAaHHHK, MPAaBUJIBHBIA MHOTOTPAHHUK, CEUYCHHE MHOIOI'paHHHKA,
Ky0, mapajuienenuries, Npu3Ma, NUpaMuaa, (Gurypa M IMOBEPXHOCTD
BpallleHHs, LUWIMHApP, KOHYC, map, cdepa, miomans chepsl, IUIOmaab
MOBEPXHOCTU TMHPaMHJIbI, TPU3MBI, KOHycCa, LWIMHApA, 00BEM KyoOa,

IPSAMOYTOJIBHOTO Tapajuleenunea, NUpamMuibl, I[PU3MBL, LWIAHIPA,




KOHYyca, 11apa, pa3BEépTKa MOBEPXHOCTH, CEUCHUsI KOHycCa M IMIMHJpA,
napajjieibHble OCH WM OCHOBaHMIO, CEUEHHE Iapa, IUIOCKOCTb,
Kacaromascs cQepsl, IUIMHIPA, KOHYCa; yYMEHHE CTPOHUTH CEeueHHE
MHOTOT'paHHHKA, U300pakaTb MHOTOTPAHHUKH, (UTYpPHl U MOBEPXHOCTH
BpAILEHHS, UX CEYEHUS, B TOM YHUCIIE C IIOMOIIbIO 3JICKTPOHHBIX CPE/CTB;
YMEHHE TPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
(bopMyIHpOBATEH OINpENEIICHUS U3Yy4aeMbIX (UTyp, BBIABUIATh THIIOTE3bI
O CBOMCTBaxX M NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WIIH
ONpoBepraTh MX; YMEHHE MPOBOAMUTH KiIAacCHPUKaLUIO QUryp IO
pa3NWYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIC IOMOJHHUTEIbHbIC

MOCTPOEHUS
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YMmenue OIICpHUpOBATH INOHATUAMM: ABWIKCHUC B  IPOCTPAHCTBC,
MapaJuICIbHBIN [IEPEHOC, CUMMETPHS HA INIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMsA, TOAOOHBIE (UIYpBI; YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYpHI, B TOM YHUCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIOIb30BATh TI'€OMETPUYECKHE OTHOLICHHS
npu pemCHUM 3aJad, HaXOAUTb T'COMCTPHYCCKUC BCIUYHUHBI (IIJII/IHa,
yroj, IUIOIAaAb, OOBEM) NpU pEIICHHH 3a1ad M3 JPYyTruxX Y4eOHBIX
npeamMeToB U U3 peaanoﬁ JKU3HU, YMCHUC BBIYUCIIATL TCOMCTPUICCKUC
BEJIMYMHBI (IJIMHA, Yroj, IUIOMalb, O0BEM, IUIOMIA/b TOBEPXHOCTH),
HCIOJIb3YySA H3YUCHHBIC q)OpMy.HBI U MCETOAbI, B TOM 4YHCJIC: IIIOIIaab
MOBEPXHOCTU MUPAMH[BI, TIPU3MBI, KOHYCa, [IMIMHAPA, IUI0Maab chepsr;
00bEéM Ky0Oa, MPSMOYTOJBHOTO MapajuleNIeNuIeaa, MUPaMUbl, MPU3MBI,
IWIMHIpPA, KOHycCa, INapa; YMEHHE HaXOJUTh OTHOLIEHHE OO0BEMOB

noJ00HBIX (uryp
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YMeHue onepupoBaTh MOHATUAMU: IPSIMOYIOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATBI BEKTOPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpAa Ha YHUCIIO, PA3JIOKEHHE BEKTOopa Mo Oaswucy,
CKAJIIPHOE IIPOMU3BEJCHUE, BEKTOPHOE IIPOU3BEICHHUE, YIONl MEKIY
BEKTOPaMH; YMEHHME UCIIOJIb30BAaTh BEKTOPHBIA U KOOPAUHATHBINM METOJ
JUIA  pellleHHs TEeOMETPUYECKMX 3aJady W 3aJad JpyTrux Y4eOHBIX

IIPEAMETOB
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YMeHue BbIOMpaTh MOAXOMALIMM METON JUIsl PpELICHUs 3aJauy;
[IOHUMAHUE 3HAYUMOCTH MATEMaTUKM B U3YYEHUU IPUPOAHBIX H
OOIIECTBEHHBIX MPOLECCOB U  SBJICHUH; YMEHHE paclo3HaBaTh

MMPOSBJICHUC 3dKOHOB MATCMATUKH B HCKYCCTBC, YMCHHC IIPHUBOJUTH




IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHMCKOM H  MHUPOBOU

MaTE€MaTHYECKOU HayKH




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D
IO MATEMATHKE

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Kon
1 Yucna v BBIYUCIECHUS
1.1 Hatypanbsble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
> Pamonaneueie  yncna. OOBIKHOBEHHbIE M JIECATUYHbBIE JIpOOM, MPOICHTHI,
' OecKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 ApudmMeTHiecknii KOpeHb HaTypadbHOU cTeneHu. JlefcTBus ¢ apuMeTHUECCKUMU
' KOPHSIMU HaTypajibHON CTEIIEHH
14 Crenens ¢ 1ienbpIM nokaszareneM. CTeneHb ¢ palMoOHAIBHBIM NT0Ka3areneM. CBoiicTBa
' CTEIIEHU
s CuHyCc, KOCMHYC M TaHI€HC 4YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCJIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. /lecssTuyHble U HaTypajibHbIE JOrapupMbl
JeiictButenpHble  uncaa. ApudMeTHuecKkue Omnepauud ¢ JIeHCTBUTENbHBIMU
1.7 yrciaamu. [IpuOamkEHHbIE BEIYMCIICHUS, IPAaBUIa OKPYTJICHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BhIYUCIEHUN
1.8 [TpeoOpa3oBanue BoIpaKEHUN
1.9 KomiuiekcHble uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 Llenbie U 1pOOHO-pAIIOHANIBHBIC YPaBHEHHUS
2.2 HppauuroHanbHble YpaBHEHUS
23 TpuroHomeTpruyecKkue ypaBHEHUS
24 [Toka3zarenbHbIE U JTOTapUPMUUECKIE YPAaBHEHHS
2.5 Llenbie u 1poOHO-paIOHAIEHBIE HEPAaBEHCTBA
2.6 HppauyroHanbHbIE HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JTOTapUPpMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuna cucTeMsl JIMHEHHBIX ypaBHEHUI. ONpeaenuTesb MaTPUILIbI




3 @OyHKIMH U TpaduKu
31 @Oyukims, cnocoObl 3amanus ¢yHkouu. ['paduk ¢ynkumu. B3aumuo oOpaTHBIE
' ¢yukuuu. YétHeie u Heu€THBIE QyHKIMU. [leproanueckue GpyHKIUHN
Ob6nactb ompeneneHUs W MHOXECTBO 3HaueHUl ¢ynkumu. Hymn ¢dysxmmm.
12 [TpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYyHKIIHH.
' Makcumymbl 1 MHHUMYMbI (GyHKuud. HaumOonblee M HauMeHbIee 3HAYCHUE
(GYHKINU Ha TPOMEXKYTKE
13 Crenennas (yHKUMS C HAaTypaJbHBIM W IIeNbIM TokaszateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS /-0l CTENICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u norapudpmMudeckas QyHKIMU, X CBONCTBA U TPaPUKH
36 Touku paspbiBa. Acumntorel TpadukoB ¢yHkimid. CpolicTBa  (QYHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHus II0CIIEA0BATEILHOCTEH
3.8 Apudmernueckas ¥ reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX IPOLIEHTOB
4 Hauana MmaTemMaTHueckoro aHaimsa
4.1 [TpousBonHas Gpyukuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIUN
[IpuMeHeHHE TPOM3BOAHON K HCCIENOBAHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. Haxosxaenne HauOONbIIer0o M HaUMEHBIIET0 3HA4eHUs (YHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. Muterpain
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, oniepaluy HaJl MHOKecTBaMu. Jlnarpammel Ditiiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 IIpsiMBbIE U TUNIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTHU BpPALICHUS




7.5

KoopauHats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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