HOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOTO YpPOBHS Jis
oOyuatomuxcss 10  kmaccoB  pa3paborana Ha  ocHOBe  DenepalibHOTO
roCyJapCTBEHHOr0 00pa30BaTEIbHOrO CTaHJapTa CpeaHero odIero oopa3oBanus,
C yu€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWA, TPEIBABIAEMBIX K
MaTEeMaTUYECKOMY O0Opa30BaHMIO, M TPAIULUA POCCUHUCKOTO O0Opa30BaHMI.
Peanuzamus nporpamMmbl o0ecrieunBaeT OBJIaJICHUE KIIFOUEBBIMU KOMIIETEHITUSAMH,
COCTaBIIIIOIIMMH OCHOBY [IJIi CaMOpPa3BUTUA W HENPEPHIBHOTO 00pa3oBaHuUA,
HEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOIO Pa3BUTHUS
JMYHOCTH O0YyHaIOIINXCS.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUM Ha YpPOBHE CpEAHEro oOIIero
oOpa3oBaHusi OOYyCJIOBJI€HAa MPAKTUYECKOM 3HAYUMOCTBIO METApEeAMETHBIX H
MPEIMETHBIX PE3YJIbTaTOB OOyYEHHS TEOMETPHUH B HANPABJICHUH JTHYHOCTHOTO
pa3BuTus oOydaromuxcs, ¢opMupoBaHus GYHKIMOHAIBHONM MaTeMaThyecKou
IrPaMOTHOCTH, U3YUYECHHS APYTUX y4eOHBIX AUCUUIUIMH. PazButne y oOydarommxcs
MPaBUJILHBIX TPEACTABICHUNA O CYIIHOCTH W TMPOUCXOXKICHUH TEOMETPUUYECKUX
abCTpakIuii, COOTHOIIEHWU PEATHbHOTO M HICAIBLHOTO, XapaKTepe OTPaKCHUS
MAaTEMaTUYECKOM HAyKOW SBJIECHHMM M IIPOLECCOB pPEAIbHOIO MHpPa, MECTE
TE€OMETPHH B CHCTEME HAYK M POJIM MATEMaTUIECKOr0 MOJEITUPOBAHUS B HAYTHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHNIO HAYIHOTO MHUPOBO33PECHHUS
yUYaluxcsi, a TakKKe Ka4eCTB MBIIUICHUS, HEOOXOMWMBIX [UIS aJanTalud B
COBpPEMEHHOM OOIIIeCTRBE.

['eomerpus saBnsgercs OnNHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHErO
o0miero oOpa3oBaHMs, TaK Kak OOeCreYMBaeT BO3MOXKHOCTh H3YUYEHHUS Kak
JTUCITUTIIINH €CTECTBEHHO-HAYYHOW HANPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUICHHE, (HOPMUPYEMOE TPH H3YUYCHUH OO0Yy4YarOIIUMUCS
MOHSATUUHBIX OCHOB T€OMETPUH U TTOCTPOCHUHU IIEMTOUYKHU JIOTUYECKUX YTBEPKICHHIM
B XOJI€ pEHICHUS T'E€OMETPUYECKUX 3a/auy, YMEHUE BBIJBUTATh U OINPOBEPrarh
TUIOTE3bl HEMOCPEACTBEHHO HCMOJB3YIOTCA MPHU PEIICHUH 33Ja4 €CTECTBEHHO-
HAy4HOrO IIMKJIa, B YACTHOCTU U3 Kypca (HU3UKHU.

YMeHne OpHUeHTHPOBAThCA B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJb BO
BCcEeX 00JIacTAX JEATENbHOCTH 4enoBeka. OpueHTalusi 4ejoBeKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro couuanbHOro OwiTus, (opma
OTPaXKEHHUS OKPYKAIOIIEr0 MHUpPa, YCJIOBHUE YCIEIIHOTO MO3HAHUS W aKTUBHOIO
npeoOpa3oBaHusi  JAeUCTBUTENbHOCTU. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIUHSET pa3Hble BHUJBl Y4eOHOW U TPYAOBOM MAESITEIHLHOCTH,



SBJISIETCS. OJIHUM W3 TPO(PECCHOHATBLHO BaXXHBIX KAauecTB, MOITOMY aKTyasbHa
3amauya GOpPMHUPOBAHUSA y OOYYaIOMUXCS MPOCTPAHCTBEHHOIO MBIIIJICHUS KakK
Pa3HOBUAHOCTH OOpa3HOTO MBIIIICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTHUECKOMN JAEATETbHOCTH 110 MHOTHUM HaIllPaBIICHUSIM.

[lens ocBoeHus mporpammbl ydeOHOro kypca «['eomerpusi» Ha 0Ga3zoBOM
ypoBHe 0OyueHuss — oOleo0pa3oBareibHOe U OOIIEKYJIbTYPHOE pa3BUTHE
oOydJaromuxcss  4yepe3  oOecrmeyeHue  BO3MOXKHOCTH  TPHOOpETEeHUS |
WCIIOJIb30BAHUSI CHUCTEMAaTUYECKUX TCOMETPUYECKUX 3HAHMM U JeHCTBHM,
crenu(pUUHBIX TEOMETPUH, BO3MOXKHOCTH YCIICITHOTO MPOIO0JIKEHUs 00 pa3oBaHus
O CIEIUATBLHOCTSIM, HE CBS3aHHBIM C IPUKJIAJHBIM HCIIOJIb30BAHUEM I'€OMETPHUHU.

[Iporpamma 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeAHA3HAUCHA IS
00y4JaromuXcsl CPEeIHEN MIKOJIbI, HE UCHBITHIBABIINX 3HAUYUTENBHBIX 3aTPY/HECHUIMA
Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHus. TakuM 00pa3om, oOydarommecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIME MAaTEMaTHUYECKUE YMEHHUS, CBSI3aHHBIC
co crnenudUKoil TEeOMETpUM UM HEOOXOAUMBbIE MJs >KU3HHM B COBPEMEHHOM
oburectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YyUYHUTh T'€OMETpPHIO Ooiee
riy0OKo, e€cii B JalbHEHIIeM BO3HHKHET HEOOXOIMMOCTh B T'E€OMETPUYECKUX
3HAaHUSX B MPOQPECCHOHAIBHOMN I TEIbHOCTH.

JlocTkeHue 1IeJId  OCBOCHUS TIPOTrpaMMBl  00ECIIEYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3adady. [IpuopuTeTHBIMU 3aJadaMu  OCBOEHHUSI  Kypca
«I'eomerpun» Ha 6a30BOM ypoBHE B 10 Kitaccax SBISIIOTCS:

e (QopMupoBaHME TPEACTABICHUS O TE€OMETPUU KaK 4YacTh MHUPOBOHU

KYJbTYPBI U OCO3HAHHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opmupoBaHHe TpeACTaBICHUS O MHOTOTPAHHMKAX M TeNax BpaIICHUS
KaK O BaXHEHWIINX MaTEMaTUYECKUX MOJIEJIAX, TO3BOJISIIONINX OIMCHIBAThH
Y U3y4aTh Pa3HbIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e (QopMHupOBaHME yMEHHUs pacllio3HaBaTh Ha 4YepTeX,ax, MOJCIAX U B
peaTbHOM MUPE MHOTOTPAHHUKH U TeJa BPallleHUS;

e OBJIaJICHWE METOJAaMU PEIICHHS 3a7a4 Ha MOCTPOCHUSI HAa M300paKEHUSX
MPOCTPAHCTBEHHBIX QUTYD;

e (QopMHupOBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMH TMOHSTUSMH O
MHOTOIpaHHUKaX U TeJlaX BPallleHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIaJICHHE  aNTOpPUTMAMHU  pEIICHUS  OCHOBHBIX  THUIIOB  3aj1ad;
dbopMupoBaHUEe YMEHHS  TMPOBOJAUTH  HECJIOXKHBIE  JOKa3aTelbHbIE
pacCyKJIeHHSI B XOJIe PEIICHUs CTEPEOMETPUYECKHX 3aJad M 3aaad C
MPAKTUYECKUM COIEPIKaHUEM;

e pa3BUTHUE WHTEIUIEKTYallbHBIX | TBOPYECKUX criocoOHoCTEMN
oOydJaromuxcsi, TMO3HABaTEIbHOM  AaKTUBHOCTH,  HCCIIEA0BATEIbCKUX
YMEHUM, KPUTUYHOCTU MBIIILJICHUS;



e (opMupoBanue (b yHKIIMOHATBHOM rPaMOTHOCTH, pEIEeBaHTHOM
FEOMETPUM: YMEHUE paACHO3HAaBaTb IPOSIBIECHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KU3HEHHBIX
CUTyallUsIX U TPU HU3YUYCHUH JPYTHX Yy4E€OHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMyNHpPOBATH HMX Ha S3bIKE
TEOMETPUH U CO3[1aBaTh F€OMETPUUECKUE MOJEIIN, MPUMEHITh OCBOCHHBIM
r€OMETPUUYECKUN ammapar [JJsd pelIeHUus MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBAThH U OLICHUBATh MOJIYyUYEHHBIE PE3YIbTaTHI.

OTIUYUTENBHOW OCOOEHHOCTHIO MPOrpaMMbl SIBJISETCA BKIIOYEHHE B KYypC
CTEPEOMETPUM B Haydajle €ro M3y4eHus 3aJad, pEIIaeMbIX Ha YpOBHE
MHTYUTUBHOI'O NO3HAHUS, U ONPEEIEHHBIM 00pa3oM OpraHu3OBaHHas padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMUYECKOTO U MPOCTPAHCTBEHHOTO
MBILIJIEHUS, CTUMYJIMPYET MPOTEKAHUE MHTYUTHUBHBIX IPOLIECCOB, MOTUBUPYET K
NalbHEUIIEMY N3YUYEHUIO TPEIMETA.

[Ipeanourenuie OTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOY OOydeHUsI, TO
€CTh TEOPETUYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEAMETHO-
MPAKTUYECKON JIEATEIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEACTABICHUN ¥
yyalmuxcs B Kypce CTEpEeOMETpUH MPOBOAUTCSA 3a CYET pEIIeHUs 3ajJad Ha
CO3IaHME  TMPOCTPAHCTBEHHBIX 00pa3oB W  33Ja4 HAa  ONEpPUPOBAHHE
IpOCTpaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpas3a NIPOBOAUTCS C ONOPOM Ha
HarJSIIHOCTh, @ OMNEpUpOBaHME OOpa3oM — B YCJIOBHUSX OTBJICYEHUS OT
HarJsiIHOCTH, MBICJIEHHOTO U3BMEHEHUS €r0 UCXOAHOIO COJIEPIKAHUA.

OcHOBHBIE conepxaTeibHble JUHUM Kypca «l'eomerpum» B 10 knaccax:
«MHororpanHukmn», «IIpsiMble U IUIOCKOCTH B MPOCTPAHCTBEY, «Teia BpameHus,
«BekTopbl U KOOPAWHATHI B MIPOCTPAHCTBE». DOPMUPOBAHUE JIOTHUECKUX YMEHUN
pacupenesnsieTcss He TOJbKO IO COAEP)KATENIbHBIM JIMHHUSM, HO M 1O Trojam
OoOydeHHS Ha YPOBHE CpPEeIHEro 00IIero oopa3oBaHusl.

Conepxanue o00pa3oBaHHSA, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOEHHUs palOodeil mporpamMmbl, pacnpefel€HHbIM 10 TrojgaM OOy4YeHHus,
CTPYKTYPUPOBAaHO TakuM o0Opa3oM, UTOOBl OBJIAJ€HUE T'€OMETPUUYECKUMHU
MOHATHAMM Y HaBBIKAMHU OCYIIECTBIISJIOCH MOCIEA0BATEIBHO U NOCTYIATENBHO, C
COOJIIOICHUEM MTPUHITUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOUAINUCH B
OOlIYyI0 CHUCTEMY TE€OMETPUYECKUX MPEACTABICHUN OO0Yy4YalOUIUXCSs, pacIIUpss U
yrayonsis e€, o0pa3ysi IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuyenue reomeTpun orBogutcs 2 yaca B Henenro B 10 kimacce u 1 yac B
Hezeno B 11 kacce, Bcero 3a iBa roja ooydenus - 102 yueOHbIX yaca.



COIAEPKAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHATUS  cTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTD,
npocTpancTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3anmHOE pacnosiokeHue IMpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIMNECH,
IapajuieJibHble WM CKpelluBaromuecss npsimbele. [lapamienbHOCTs NOpsMBIX U
IJIOCKOCTEl B  MPOCTPAHCTBE: IMapajUielibHbIE MPSIMbIE B  IPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSAMBIX; NMAPAIEIBHOCTh NPSAMON U MJIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMH CTOPOHAMH; YIrOJ MEXIY MNpPSIMBIMH B MPOCTPAHCTBE.
[TapannensHOCTD IJIOCKOCTEM: NapajuieaIbHbIE IJIOCKOCTH; CBOMCTBA
napaielibHbIX Tockoctei. Ilpocreiimme mnpocTpaHCTBEHHbIE (QUIYpHl Ha
TUIOCKOCTHU: TE€TPadip, KyO, mapaiesenurne1; MOCTPOCHNE CEUYEHUH.

[leprieHAUKYISIPHOCTH MPSAMON U TJIOCKOCTH: NMEPHEHAUKYISIPHBIE TPSIMbIE B
MPOCTPAHCTBE, MPSIMbIE MapaJUieNIbHbIE M MEPHEHIUKYISPHbIE K IUJIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTA NPSMOM M TIJIOCKOCTH, TEeopeMa O MpsMOM
MEePIECHANKYJIAPHON TJIOCKOCTU. YTJBl B MPOCTPAHCTBE: YTOJ MEXAY NPSAMON U
IJIOCKOCTBIO;  ABYIPAaHHBIA  Yroji, JIMHEHHBIA Yroja JABYIpaHHOroO  yria.
[leprieHAUKYJISIp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT MNpsSAMOW 10  TJIOCKOCTH,  MOpoeKuus  (GUrypsl  Ha  IUIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: MNpPU3HAK NEPHEHAUKYISIPHOCTH  JBYX
IockocTen. Teopema 0 TpEX MEPIECHAUKYJIISIPaX.

MHororpaHHuKu

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBITTYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: nN-yronbHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIOHHAS MPU3MbL, OOKOBas U
MOJTHAs MOBEPXHOCTh MPU3MBL. [Tapannenenunen, IPSMOYTOJIbHBIN
napajuiefienuIes U ero cBorcrBa. [lupamupma: N-yrojbHas nupamujia, TPaHU U
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJIHAs MOBEPXHOCTh MUPAMUbL; IPaBUIbHAS U
yCceu€HHas mNHUpamMuja. OJEMEHTbl NOpu3Mbl W nupamuibl. [IpaBunbHbIE
MHOTOT'PAHHUKU: MOHSATHE MPAaBWIBHOTO MHOTOTPAaHHMKA; NpPAaBWIbHAs MpU3Ma U
IpaBUJIbHAs NHpaMUAA; MpaBUJIbHAs TPEYrojpHAas NHPaMUIa W IPaBUIIBHBIN
terpa’ap; KyO. IlpencraBieHne o MpaBUIIbBHBIX MHOTOTPAHHHMKAX: OKTadIp,
nojexka’ap u ukocarap. CedeHus Npru3Mbl U TUPaMUIbI.

CumMeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIHLHO TOYKH, MPIMOM,
IJIOCKOCTH.  DJIEMEHTBl CUMMETPUHM B  THUpaMUIax, Napajielenunenax,
MPaBUJIbHBIX MHOIOI'PAHHUKAX.



BbrunclieHre 3JICMEHTOB MHOTOI'PAaHHUKOB: p&Opa, JWAroHaiM, YTJIbL.
[Tnomans OOKOBOW IOBEPXHOCTH W TIOJHOM TOBEPXHOCTH TIPSIMON TPH3MBI,
IUIONIaAh OCHOBAaHWU, TeopeMa O OOKOBOW TIOBEPXHOCTH WIPSIMOW IPHU3MBI.
[Tnomanbs OOKOBOW ITOBEPXHOCTH M TOBEPXHOCTH IIPAaBHJIBHOM ITHPaMHUIBI,
TeopemMa O IUiomanu yceuéHHod mnupamunbl. [lonatue o6 o06bEMe. OOBEM
MIAPaMU/IBI, ITPH3MBL.

[TomoOHble Tema B mpocTtpaHcTBe. COOTHOIICHUS MEKIY TUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOIO0HBIX TEIL.



IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yJbTAaThl OCBOEHUS MPOrpaMMbl Yy4eOHOrO0 MpeaMeTa
«MareMaTuKa» XapakTepU3yIOTCS:

I'pa:xknanckoe BocuTanue:

c(OPMUPOBAHHOCTHIO T'PAKIAHCKOMN MO3UIUU 00YyYAOUIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 4JIEHa POCCHMCKOro oOIecTBa, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUMH,
Mpolenyp TpaxIaHCKOro obmecTBa (BBIOOPHI, ONPOCHI W Tp.), YMEHHEM
B3aMMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBUH C UX
GYHKUMSAMU U HA3HAYEHUEM.

IIaTpuoTHyeckoe BOCIMTAHM E:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TPaXKTaHCKON UACHTUYHOCTH, YBOXKEHHUS K
MIPOIIOMY M HACTOSILIEMY POCCUUCKON MaTEMaTHUKH, LIEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHHUSIM POCCHUMUCKAX MAaTEMATUKOB U POCCHUMCKONM MATEMATUUYECKOW MIKOJIBI,
K HCIIOJIb30BAaHUIO ITUX JIOCTIDKCHHH B APYTrUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI' 0 BOCIINTAHMSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUICKOrO HapoJa;
chOpMUPOBAHHOCTHI0 ~ HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEJCHUS,
CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHHUEM JIMYHOT'O BKJIaJ|a B MOCTPOEHUE YCTOMYUBOTO OYIyIIEro.

JcTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHHEM K MHPY, BKJIIOYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHM, 00BEKTOB, 3ajad, pelIeHUH, pacCyxIeHHUil;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUYECKUM aCIEKTaM pa3JIMYHbIX BUJ OB HCKYCCTBA.

dusryecKoe BOCIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHSITh MaTeMaTU4YeCKUe 3HAHUS B
MHTEpecax 310pOBOro u 0e30macHOro oopasa >KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pPOBBIO (310pOBOE MHUTAaHUE, COAUTAHCUPOBAHHBIN PEXKUM 3aHATUU U

OTZIbIXA, perynsipHas dbuznueckas aKTHUBHOCTB); bu3znuecKoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOI
TESITEIIbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUMEM LEHHOCTU TPYNOIIOOUS; MHTEPECOM K
pasnmuuHbiM  chepam  TpodeCcCHOHATBLHON  JEATENbHOCTH, CBSI3aHHBIM  C
MaTeMaTHKOW M €€ MPUJIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymeil mnpodeccuu W peanu30BbIBATH COOCTBEHHbBIE KU3HEHHBIC TIJIAHbL;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MareMaTH4YeCcKOMYy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEH >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUM MPAKTUYECKUX 33724 MaTEMaTHUYE€CKON HANPaBJIEHHOCTH.

IKOJOrnuecKoe BOCIUTAHHE:

chOPMUPOBAHHOCTHIO DKOJIOTHYECKOW KYJIbTYPhl, MMOHUMaHWEM BIIUSHUS
COITMAJIbHO-3KOHOMHMYECKHX TPOIECCOB Ha COCTOSTHUE MPUPOTHON U COIMATBHOMN
Cpelnbl, OCO3HaHWEM TIJ00aJIbHOrO XapakTepa OSKOJOTHYECKHX IMpooJieM;
OpUEHTAIlMEel Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHWKM MJIA pelieHus 3a7ad B
00JIJaCTH  OKpYXKAlolled Cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIEHKH UX
BO3MOJKHBIX TOCJICICTBUHN ISl OKPY>KAIOIIEH Cpebl.

ILleHHOCTH HAYYHOI O MO3HAHMS:

c(hOPMHUPOBAaHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUs HAyKM W  OOIIECTBEHHOM MPAKTUKH, TOHUMaHHEM
MaTeMaTUYeCKOW HayKu Kak cdepbl 4YelOBEUECKOM IeATeIbHOCTH, JTalloB €&
pPa3BUTHS W 3HAUYMMOCTH JUIS DPa3BUTHUS IHUBUJIW3ALMH; OBJIAJICHUEM S3BIKOM
MaTeMaTUKU U MaTEeMaTH4YeCKOW KyJIbTypOol KaK CpEeJACTBOM TO3HAHHUS MHpa;
TOTOBHOCTBIO OCYIIECTBJISITh MPOCKTHYIO M HCCIEIOBATECIBCKYIO JESATCILHOCTD
WHUBUIYaJbHO U B TPYIITIC.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yiabTaThl OCBOCHUS MPOTPAMMBI Y4€OHOTO TpeaMera
«MatemaTtuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEpCATbHBIMU
HO3HABAMEILHOIMU ~ OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OeticmeusMU, YHUBEPCALbHLIMU De2YIAMUBHBIMU 0eUCTEUIMU.

1)  Vuueepcarvnvie  nosmasamenvmuvle  Oelicmsus, — 0becnevusarom
Gopmuposanue 6a308blX KOCHUMUBHBIX NpOYecco8 obyuarowuxcia (oceoenue
Memoo08  NO3HAHUS  OKpydcarmwe20  Mupa,  nNpuMeHeHue  J10SUYECKUX,
uccnedosamenbCcKux onepayuil, ymeHuli pabomamso ¢ ungopmayueti).

ba3zoBble JloruyecKkue A1eMcCTBUA:

e BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, MOHSATUN, OTHOMICHUH MEXIY MOHATUIMU;, (OPMYIUPOBATH
ONpeNeseHUsT TOHATUM, YyCTaHABIMBATh CYIIECTBEHHBIM  MpPHU3HAK
KJIacCCU(PUKAIIMU, OCHOBaHUS IJs1 OOOOIIEHUS M CpaBHEHHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3a;

e BOCIpPHUHHMMATH, (OPMYIHUPOBATH M  MpPeoOpPa3OBbIBATh  CYXKIACHHUS:
YTBEpAUTEIbHbIE WU OTPHUIATEIbHbIC, €IWHUYHBIC, YacCTHbIE M OOIIHE;
YCJIOBHBIC;

e BBIABISATH  MAaTEMAaTHUYECKHE  3aKOHOMEPHOCTHU,  B3aUMOCBA3U W
npoTuBOpeunss B (pakTax, HaHHBIX, HAOMIOJAEHUSX U YTBEPKICHUSIX;



npeajaratb  KpUTepUd IS BBISIBIIGHHS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYN;

e JI€NIaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX H
VHJYKTUBHBIX YMO3aK/IIOUCHUHN, YMO3aKIOUYECHUH 110 aHAJIOTUH;

e TIPOBOJUTH CaMOCTOSTEIILHO J0Ka3aTebCTBA MaTeMaTUYECKUX
yTBepKAeHUH (MpsMble U OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTAIIHIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYKIICHHS U BBIBOJIBI;

e BBIOMpATh crmoco0 penieHus ydyeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIeHMs, BBIOMpAaTh Haumbojiee NOIXOIAIIUMNH C Yy4ETOM
CaMOCTOSITEJIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble nuccienosarenbckue 1eicTBHUA:

e HCIIOJIb30BaTh BOMNPOCHI KaK MCCIENOBATEIbCKUA MHCTPYMEHT IO3HAHUS;
dbopMynUpoBaTh BOMPOCH], (UKCUPYIOUIUME MPOTUBOPEUHUE, MPOOIEMY,
yCTaHaBJIMBaTh  MCKOMOE M  JaHHOe, (OpPMHUpPOBATH  THUIIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIMIO0, MHEHUE;

e TMPOBOJUTH CaMOCTOSITETIbHO CIUTAaHUPOBAHHbIN AKCIIEPUMEHT,
UCCJIEIOBAaHWE TI0 YCTAHOBIEHHIO OCOOEHHOCTEHl MaTeMaTU4ecKOro
00bEeKTa, SBIEHHUA, TMpOIEecca, BBIIBICHUIO 3aBUCHUMOCTEH MEXITY
00BbEKTaMH, SIBJIEHUSIMH, IIPOLIECCAMY;

e CAMOCTOATENBHO (POPMYIMpPOBATH 0OOOIIEHUS U BBHIBOJBI IO PE3YyJIbTaTaM
IPOBEIEHHOTIO HAOIIOJEHUS, UCCIEI0BAaHUsA, OLEHUBATH JIOCTOBEPHOCTH
MOJTy4YE€HHBIX Pe3yIbTAaTOB, BHIBOJIOB M O0OOIIECHHUI;

e TMPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IMpoOIEcca, a TaKKe BbIIBUIaTh
NPEANOJ0KEHUS O €r0 Pa3BUTUN B HOBBIX YCIOBUSIX.

Pa6ora ¢ undgopmanmeii:

e BBIBILITH JepuuUTH MHPOpMAIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BOIMPOC U JUISl PELICHUs 3a/1a4u;

e BbIOMpaTh MHGOPMALMIO W3  HCTOYHUKOB  Pa3jMYHbIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHOOPMAIIIIO
Pa3IMYHbBIX BUAOB U (POPM MPEICTABICHNUS;

e CTPYKTYpUpPOBaThb MH(POPMAIINIO, MPEICTABIATh €€ B Pa3IMUHBIX Qopmax,
WLTIOCTPUPOBATH IpauUECcKy;

e OIICHUBATH HaJIE&KHOCTD uHdopmauu o CaMOCTOSITEIILHO
c(OpMYIHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanbhvie KOMMYHUKAMUGHbBIE  Oclcmeus, 00ecneuusaom

coOpMUPOBAHHOCIMb COYUATLHBIX HABLIKOE 00YUAIOUJUXCA.

Oo0wmenue:



e BOCHPUHHMATh U (OPMYIUPOBATH CYXKAEHUS B COOTBETCTBUH C
YCJIOBUSIMU U LEJIIMH OOILEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO
XOJ1y pelIeHUs 3a7a4i, KOMMEHTUPOBATh MOJIYYECHHBIN PE3ybTarT;

e B X0/1€ O0OCYXKJ€HUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYK/1aeMOM TEMBI,
npoOJeMbl, perraeMon 3aa4n, BEICKa3bIBaTh UJEH, HAIICJICHHbIE HAa MOUCK
pELIEHUS; COMOCTABIATH CBOM CYXIECHHUS C CYXACHUSIMU JAPYTUX
YYaCTHUKOB Juajora, oOHapy>KWBaTh pPa3iMuu€ W CXOJICTBO TO3HUIIUN; B
KOppeKkTHOH (hopme popMynupoBaTh pa3HOIIACHs, CBOU BO3PAKCHHUS;

e TNPEACTABJSITH  PE3yJbTaThl  pEIIEHUS  3aJ1ayu, AKCIIEpUMEHTA,
UCCJICIOBAHUSA,  TPOEKTa;  CaMOCTOATENbHO  BhIOMpaTh  (opmar
BBICTYILICHHS ¢ YIETOM 3aj7a4 IIPE3EHTAIlUN 1 OCOOCHHOCTEN ayIUTOPHH.

CoTrpynHuyecTBO:

e TMOHMMAaTh W  UCHOJb30BaTh  MPEUMYIIECTBA  KOMAHJIHOH W
WHJMBUlyaJIbHON pa0OTHI PU pEeUICHUH YUYEOHBIX 3a7a4; IPUHUMATD 11€JTh
COBMECTHOM JIESTEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOMU
paboThI, pacnpeaesiaTh BUABI padoT, 1I0rOBapruBaThCs, 00CYXKAATh MPOIIECC
U pe3yJbTaT paboThl; 00001aTh MHEHUSI HECKOJIbKUX JTI0JICH;

e YYacTBOBATh B IPyNNOBHIX (hopmax paboThl (00Cy)aeHUsI, 0OMEH MHEHMIA,
«MO3TOBBI€ IITYPMbI» M HHBIE); BBINOJHATH CBOK YacTh pabdOTHl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JAPYTMMU 4YJ€HAaMU KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOEr0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
cOpMyIHPOBAHHBIM y4aCTHUKAMH B3aUMOJICHCTBU.

3) Vuusepcanvnvie  pecynamuenvlie  Oelicmaus, obecneuusaom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanus:

e COCTAaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1auu, BBIOUPATh CIIOCO0 pelieHus
C y4€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU
uHdopmanuu.

CaMOKOHTPOJIBb:

e BIAJCTh HAaBbIKAMHU TO3HABATEIbHOW pedJIeKCHUH KaK OCO3HAHMS
COBEpIIAEMBIX JCHCTBUN M MBICIUTENBHBIX MPOILIECCOB, UX PE3YyJIbTATOB,
BIQJIETh CIIOCOOAMM  CaMOINpPOBEPKH, CaMOKOHTpPOJS Ipouecca U
pe3ynbTara penieHus: MaTeMaTHIeCKOH 3aaun;

e TMPENBHUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPH pEUICHHU
3a7ja4i, BHOCUTH KOPPEKTHBHI B JEATEIHHOCTh Ha OCHOBE HOBBIX
00CTOSTENLCTB, TAHHBIX, HAWIEHHBIX OMUOOK, BRISIBIICHHBIX TPYAHOCTEH;



e ONCHUBATH COOTBCTCTBUC PC3YyJIbTaTa LCJIM ©U YCIOBUAM, 00BACHSITD
NPpUYUHBI OOCTHKCHUA WJIIM HCIOCTUIKXCHUA PE3YJIbTATOB HACATCIIbBHOCTHU,
HaXOAUTb OIJ_II/I6Ky, AaBaTh OLICHKY HpI/IO6peTéHHOMy OIIBITY.

NPEAMETHBIE PE3YJIBTATDI
10 KVIACC

OnepupoBaTh NMOHITUAMU: TOUKA, IPSIMasi, IIIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX NPU PELUICHUU
reOMETPUUYECKUX 3aj1a4.

OnepupoBaTh MOHATUIMU: MAPAIICIBHOCTh U MEPIEHAUKYIISIPHOCTD MPSIMBIX
U IJIOCKOCTEH.

KnaccuduiupoBaTs B3aUMHOE PacIOIOXKEHHUE MPSIMBIX M TJIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JBYTPAHHBIA YIoJI, TpaHW ABYTPAHHOIO YIJIa,
pedpo ABYrpaHHOrO yIJia, JUHEHHBIA Yroa ABYIpaHHOIrO yrIJa; rpajycHas mepa
JIBYTPaHHOIO yTJIa.

OnepupoBaTh TMOHSITUSIMHU: MHOTOIPAHHUK, BBINYKJBIA U HEBBITYKJIBINA
MHOFOFpaHHI/IK, QJICMCHTBI MHOFOFpaHHI/IKa, HpaBI/IHBHBIﬁ MHOFOFpaHHI/IK.

Pacrio3HaBaTh OCHOBHBIE BHAbl MHOIOTPAHHHMKOB (NMpaMHJd; MpU3MA,
MPSIMOYTOJIBLHBIN TTapajuIeNienuIes, Kyo0).

Knaccudunuponats MHOTOTPaHHUKHU, BBIOUpas OCHOBaHH S JUIS
Kiaccuukaruy  (BBIYKJIbIE W HEBBIMYKJbIE MHOTOTPAHHUKHW, TMPaBUIbLHbBIC
MHOT'OI'PAaHHUKH; MIPSIMbIE€ U HAKJIOHHBIC MPU3MBI, ITapaslIeICIUIIC Ibl).

OnepupoBaTh MOHITUAMU: CEKYIAsl TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHATH NPUHITUTIBI TOCTPOCHUS CEUEHUM, UCTIOIB3YS METOJI CIIE/IOB.

CtpouTh Cce€YeHHMSI MHOTOIPAaHHUKOB METOJOM  CJIEIOB,  BBINOJHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKH U3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y.

Pemath 3a1aun Ha HaX0XJIEHUE TEOMETPUUYECKUX BEJIMYUH 10 o0pasiiaMm Wiiu
aIropuT™MaM, TPUMEHSISI HW3BECTHBIE AHAIUTHYECKUE METOJbl IIPU PEIICHUH
CTaHJAPTHBIX MAaTE€MAaTUYECKUX 3a7a4 Ha BBIUMCIICHHUE PACCTOSIHUN MEXAY JABYyMS
TOYKaMH, OT TOYKH JO TpPsAMOM, OT TOYKH OO IUIOCKOCTH, MEXIY
CKPEIIABAIOIIUMUCS MPSIMBIMHU.

Pemate 3amaun Ha HaX0XKJIEHUE FTEOMETPUUYECKUX BEJIIMUMH MO0 00pa3iaM Hiu
QIrOpuT™MaM, NPUMEHSS M3BECTHBIE AHAJIUTUYECKUE METOJbl MpPHU PELUICHUU
CTAHJIAPTHBIX MATEeMaTUYECKUX 3a7Ja4 Ha BBIUMCICHHUE YIJIOB  MEXKIY
CKPEIIMBAIOIIUMUCS TPSAMBIMHU, MEXIY TMPSIMOA U IUIOCKOCTBIO, MEXAY
TJTIOCKOCTSIMU, IBYT'PAHHBIX YTJIOB.



Boraucnsate 00bEMBI M TUIOMIAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupamMuja) ¢ TpUMEHEHHuEM (QopMyn; BBIYUCIATH COOTHOIICHHUS MEXIY
TJIOMIAIIMU TTIOBEPXHOCTEH, 00BEMaMH MO I00HBIX MHOTOTPaHHUKOB.

OnepupoBaTh NOHATUSIMH: CUMMETPUSL B NPOCTPAHCTBE;, LEHTP, OCh U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (UTYPHI.

W3Bnekarb, mpeoOpa3oBbIBATH W HUHTEPOPETUPOBATH HMHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX F€OMETPUYECKUX (UTypaxX, MPEACTABICHHYIO HA YEPTEkKAX H
PUCYHKaX.

[Ipumensatrp reomerpuyeckue GaKThl NI PEHICHUS CTEPEOMETPUUCCKUX
3a/1a4, IPEAIOAratouX HECKOJIBbKO IAaroB PELUIEHUs], €CIIM YCIOBHUS IPUMEHEHHUS
3aJlaHbl B SBHOU (hopme.

[IpuMeHATh MpPOCTEUIIME IPOTPAaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELLIEHUH CTEPEOMETPUUYECKUX 3a1aY.

[IpuBOAMTE TpPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
YKA3HHU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJy4YEHHBIE 3HAHUS HA NPAKTUKE: aHAIM3MPOBATHh pPEajbHbIC
CUTyallUM W IIPUMEHATHh HM3YUYCHHBIC IOHATHS B IMPOLECCE ITOMCKA PEIICHUs
MareMaTH4ecku CQPOPMYJIHPOBAHHOW MpPOOJEMbl, MOAEIUPOBATh peajbHbIC
CUTYyalluM Ha A3bIKE TE€OMETPUU, HCCIECNOBATh IIOCTPOCHHBIE MOJECIA C
HCIIO0JIb30BAaHMEM F€OMETPUUYECKUX MMOHATUI U TEOpeM, armnapaTa aareOpbl; pemaTh
MPAKTUYECKUE 3a1a4M, CBSI3aHHBIE C HAX0KJIECHUEM I'€OMETPUUYECKUX BEIUYHMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUVIACC
KonuvecTBo yacoB
Ne HaunmeHoBaHMe pa3neioB H TeM DJIeKTpoHHbIe (M ppoBbIE)
Konrpoubnbie | IIpakTHueckue
n/n NpPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE PECYpPChl
padoThI padoThI
1 BBenenue B ctepeomeTpuio 10 https://m.eds00.ru/S2X6T9S4N
II .
2 PAMPBIC 1 TIOCKOCTH B IPOCTPAHCTRE. 12 1 https:/m.eds00.ru/A4FATAALQ
[TapannenbHOCTh NPSAMBIX U TUIOCKOCTEH
[lepneHauKyIIpHOCTD NPSAMBIX U
3 PHERATIY D P 12 https: //m.eds00.ru/HES9IB2H3C
IUIOCKOCTEN
4 VYrisl MKy NPSAMBIMU U IIJIOCKOCTMU 10 1 https://m.edsoo.ru/\V1P7V40O5P
) MHororpanHUKu 11 1 https://m.edso0.ru/H4T8T00O3J
6 O0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/MOU7P9J8N
7 IToBTOpEHME: CEUeHUs], PACCTOSHHUS U YIJIbI 4 1 https://m.edsoo.ru/Y0B4Q4U6W
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koan4decTBo yacos

Bcero

KonTpoJsbHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
U3y4YeHU S

DJIeKTPOHHBIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCcypChl

OcHOBHbIE TOHATHSA
CTEPEOMETPHH: TOUKa, IpsiMasi,
IUIOCKOCTh, POCTPAHCTBO.
[IpaBuna u3o0paxeHus Ha
PHUCYHKaX: U300paKeHus
IJIOCKOCTEN, MapaJIeIIbHBIX
psSAMBIX (OTPE3KOB), CEpeIUHbI
oTpe3Ka

https://m.edso0.ru/S0S2Y902Z

[TonsiTuA: nepecekaroecs
MJIOCKOCTH, TEPECeKarouecs
npsiMasi ¥ TIOCKOCTh

https://m.edsoo.ru/N8V5J9H6P

[TonsTus: nepecekaromuecs
IJIOCKOCTH, MEPECEKaroIIUeCs
HpHMaSI U TIJIIOCKOCTH

https://m.edsoo.ru/U212H4R9X

3HAKOMCTBO C MHOTOTpaHHUKAMH,
U300paKeHNE MHOTOTPaHHUKOB
Ha PUCYHKAaX, Ha MMPOCKIIMOHHBIX
gepTenax

https://m.edsoo.ru/N4W710A5S

HauanbHble cBeieHus 0 Ky0Oe u
MpamMue, X pa3BEPTKU U
Mozenu. CeyeHus
MHOTOTPaHHUKOB

https://m.edso0.ru/D3G0U4VET



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T

HauanbHble cBeieHUs 0 KyOe u
nUpamMuIe, UX pa3BEPTKU U
Mozenu. CeueHust
MHOT'OTPaHHHKOB

https://m.edso0.ru/C7R7N3P7Z

ITousiTe 00 aKCHOMATHYECKOM
MOCTPOEHUHU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U
CJIEACTBHUS U3 HUX

https://m.edsoo.ru/Y5R6S2W4D

ITonsiTe 00 aKCHOMATHYECKOM
MOCTPOEHUHU CTEPEOMETPUH:
AKCHUOMBI CTEPEOMETPUH U
CIIEJICTBHS U3 HHUX

https://m.edsoo.ru/X4H7V6K7P

IlonaTue 06 akcCHOMaTHYECKOM
MIOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUHU U
CIEJACTBHS U3 HUX

https://m.edsoo0.ru/Y1T1U8Y5S

10

ITousiTe 00 aKCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUH U
CIIEJICTBHS U3 HHUX

https://m.edsoo.ru/U9F1N7T3X

11

B3anmHoe pacrnonoxeHue
MPsIMBIX B IPOCTPAHCTBE:
nepeceKaroImecs, napauiesbHbIe
U CKpEIIMBAIOIINECS MPSIMbIE

https://m.edso0.ru/Q4H1S4S9C

12

[TapannenbHOCTh NPAMBIX U
IUIOCKOCTEN B IIPOCTPAHCTBE:
NapaJulebHbIE TIPSIMbIC B
IIPOCTPAHCTBE; NAaPAJICILHOCTD
TPEX MPAMBIX

https://m.edsoo.ru/B9HON6RIT



https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/B9H0N6R9T

[TapannenbHOCTh NPSAMBIX U
IUIOCKOCTEN B POCTPAHCTBE:!

13 . https://m.edsoo.ru/U4B514D00O
[TapannenbHOCTH OPAMON U
IUIOCKOCTH
VYTIIBl ¢ coHanpaBICHHLIMA

14 p https://m.eds00.ru/Q9F7F7S7L
CTOPOHAMH
Yromn me OpSIMBIMU B

15 KAy Tp https://m.edsoo.ru/M2W6K4M1C
MIPOCTPAHCTBE
Yromn me OpSAMBIMU B

16 Ay TP https://m.edsoo.ru/U4P7UONSC
MIPOCTPAHCTBE
ITapanneabHOCTD INIOCKOCTEMN:

17 P https://m.eds00. ru/W511H7V1H
napajuieNbHbIC THIOCKOCTH
CBolicTBa nmapauieIbHBIX

18 . P https://m.edsoo.ru/\VV3C9AOLOE
IUIOCKOCTEHN
[Ipocreiiire TpoCTpaHCTBEHHbBIE

19 burypsl Ha IUIOCKOCTH: TETPA3P, https://m.edsoo.ru/K2B6X6Z6F
KyO, apaiienenure;y

20 [TocTpoenue ceuenuit https://m.edsoo.ru/C3U4V3I5K

21 [TocTpoenue ceuennii https://m.edso0.ru/\VV0J4J9P1L
KonTponbsHast paboTa 1o Teme
"TIpaMBIe U TUIOCKOCTH B

22 P https: //m.eds00.ru/L 418D3P1J
npoctpanctie. [lapanienbHoCTh
HPSIMBIX U TUIOCKOCTEN"
[leprieHIMKYIAPHOCTH NPSAMOU U

23 IIJIOCKOCTU: NEPIEHAUKYIISIPHbIE https://m.edso0.ru/GOL6L7U1I
MpsIMBIE B IPOCTPAHCTBE
IIpsameble mapamwienbHbIE U

24 p P https://m.eds00.ru/N20302C3R

NEPNECHAUKYIIAPHBIC K IIJIOCKOCTHU



https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/N2O3O2C3R

25

[Ipsmble mapamienpHbIe U

MNEPNCHAUKYIISIPHBIC K IIJIOCKOCTU

https://m.edsoo.ru/ESE5Z5R4W

26

[Ipu3Hak neprneHuKyIsIpHOCTH

HpHMOﬁ " IJIOCKOCTHU

https://m.edsoo.ru/C4F9P3B6C

27

[Tpu3Hak nepneHIuKyIIpPHOCTH

IIPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/E6R4R202J

28

Teopema o npsmMon
MEPIICHIUKYISIPHOM IITIOCKOCTH

https://m.edsoo.ru/SBU6G904R

29

Teopema o npsmMon
HEePIEHIMKYJIPHON TUNIOCKOCTH

https://m.edsoo.ru/L7F8S016D

30

Teopema o npsimoit
NEPIEHIUKYISPHON IMII0OCKOCTH

https://m.edsoo.ru/0O7L4V3D6U

31

[leprieHUKyYIAp M HAKJTOHHBIE:
paccTosiHUE OT TOUKH J10
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 70 MITOCKOCTH

https://m.edsoo.ru/R7P7D2B2Z

32

[leprieHUKyYIAp M HAKJTOHHBIE:
paccTosiHie OT TOYKH J10
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 70 MITOCKOCTH

https://m.edsoo0.ru/V701R9G6M

33

[TeprieHUKyYJIAp U HAKJTIOHHBIE:
paccTosiHue OT TOYKH JI0
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 70 MITOCKOCTH

https://m.edso0.ru/S0Q9Z5D9X

34

[TepneHuKyIsIp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM IO TIIOCKOCTH

https://m.edso0.ru/S6G8J9U00O



https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S6G8J9U0O

35

VYrBl B IPOCTPAHCTBE: YroJl
MEXy TIPSAMOH U INIOCKOCTBIO

https://m.edsoo.ru/Z4J2E9W3F

36

JIByrpaHHBIN yroJ, JIMHEHHBIN
yroJjl ABYTPaHHOIO yria

https://m.edsoo.ru/COX9F9B1H

37

JByrpaHHbIi yToJ, JIUHEWHBIN
yroJl ABYIpPaHHOT'O yria

https://m.edsoo.ru/A3Y2P8P9R

38

[lepnieHIUKYIAPHOCTH
IUIOCKOCTEN: IPU3HAK
NEPIEHIUKYJIIPHOCTH JBYX
IJIOCKOCTEN

https://m.edsoo.ru/Z1L1L4W00

39

[lepnieHIUKYIIAPHOCTD
IUIOCKOCTEN: IPU3HAK
NEPNEHIUKYJIIPHOCTH IBYX
IUIOCKOCTEN

https://m.edsoo.ru/F3K7G7B3Z

40

[lepnieHIUKYIIAPHOCTD
IUIOCKOCTEN: IPU3HAK
NEPNEHIUKYJIAPHOCTH JBYX
IUIOCKOCTEN

https://m.edsoo.ru/P0Q7H2S4U

41

Teopema o Tpéx
HMEPHEHINUKYIIIpax

https://m.edsoo.ru/Y8YOR3X7G

42

Teopema o Tpéx
NEPIECHINKYIISIpax

https://m.edsoo.ru/FSW6G1I14K

43

TeopeMa o Tpéx
NEPIECHINKYIISIpax

https://m.edsoo.ru/E7W7RINSK

44

KontponpHas paboTa o remam

"IlepneHIUKyISIPHOCTD NPSAMBIX U

miockocTer" u "Y el MexIy
MNPSIMBIMU U TUIOCKOCTAMM"

https://m.edsoo.ru/X5U3G6K5F



https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F

45

[TonsiTe MHOTOrpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OI'PaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAaHHUKH;
pa3BEPTKAa MHOTOTPAHHUKA

https://m.edsoo.ru/K4P319C8T

46

[Ipu3sma: n-yrospHas npusma;
I'paHU U OCHOBaHMS MIPU3MBI;
npsiMasi 1 HakJIOHHAsI IPU3MBI;
OOKOBas U MOJTHAs TIOBEPXHOCTh
HPU3MBI

https://m.edsoo.ru/B5V5V7J1J

47

[Tapannenenunen,
MPSIMOYTOJIbHBIN MapauIeIenuIe]
U ero CBOWCTBA

https://m.edso00.ru/O1Y5N7C5G

48

[Mupamuna: N-yrompHas
NUpaMuia, TpaHu U OCHOBAHUE
npamMu/ibl; 00KOBas U MOJHAS
NOBEPXHOCTh NMUPaMMU/IBL;
NpaBUIbHASA U yCeUEHHAs
nupamuzia

https://m.edsoo.ru/EOP3T7B8Q

49

[TpaBuIbHBIE MHOTOTPAHHUKH:
IMOHATHUC MMPABUIIBHOI'O
MHOTOTPaHHHKA; TPABUIIbHASI
npu3Ma U IpaBHIbHAS THPAMU/IA;
[IpaBWJIbHas TPEyroJibHas
nMpaMuIa 1 MPaBUIbHBINA
TETpadIp; KyO

https://m.edsoo.ru/P5D7S5W2N

50

HpeI[CTaBJ'ICHI/Ie O IIPpaBUJIbHBIX
MHOTr'OrpaHHUKax: OKTas’ap,
A0ACKa’3Ap U UKOCA3P.

https://m.edso0.ru/Q1D7D1T8B



https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/Q1D7D1T8B

CumMeTpusi B IPOCTPAHCTBE:
CUMMETPHSL OTHOCUTEIBHO TOYKH,
NPsIMOM, TNIOCKOCTH. DJIEMEHTHI

51 1 https://m.edsoo.ru/H6H3K8Y?2V
CUMMETpPHH B MUpaMHIaxX,
napaieNenune1ax, MpaBUIbHbBIX
MHOTOTpaHHUKAX
Boruucnenue 3memMeHTOB
52 MHOTOTPaHHUKOB: PEOpa, 1 https://m.edsoo.ru/V6G2M2X5J
JUArOHAJIU, YTIIbI
[Tnomanas 6OKOBOI MOBEPXHOCTH
Y TIOJIHOM MMOBEPXHOCTH MPAMOM
53 MPU3MBI, IJTONIab OCHOBAHHUI, 1 https://m.eds00.ru/Q7L2K9F3R
TeopeMa 0 OOKOBOM MOBEPXHOCTHU
MPSAMOI TPU3MBI
[Tnomane 60KOBOW MOBEPXHOCTH
Y TIOBEPXHOCTHU MPaBUIILHOM
54 UPaMHU/Ibl, TEOpEMA O IIJIOLIAIN 1 https://m.edsoo.ru/Y9D4AIMOX
OOKOBOI TOBEPXHOCTH YCEUEHHON
MUPAMHU/IBI
55 Kourpoubias pabora 1o Teme 1 https://m.edso0.ru/S1S1U3I3Y
"MHororpaHHuku"
56 [TonsiTue 06 06bEME 1 https://m.edso0.ru/S8H2N6170
57 O06bEM nupamMubl 1 https://m.edsoo.ru/V8Q5A2P2L
58 O0BEM mupamMuIBI 1 https://m.edsoo.ru/Y1Z6B618C
59 O0BEM mupamMuIb! 1 https://m.edsoo.ru/R6WOV8ISN
60 O06bEM mupamMuIbl 1 https://m.edso0.ru/J1V612C7M
61 O06BEM npu3MBI 1 https://m.edsoo.ru/Z0E6G9A8Q
62 O0BEM IPU3MBI 1 https://m.edso0.ru/T6P703L5M



https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M

63

O06bEM npu3MbI

https://m.edsoo.ru/M5G4J509U

64

KontponbsHhast paboTa o teme
"O0BbEMBI MHOTOTPAaHHUKOB"

https://m.edsoo.ru/GOP0S7M6B

65

[ToBTOpenue, 06o0IIeHNE
CHUCTEMAaTHU3aIUS 3HAHUHN.
ITocTpoenue ceuenuii B
MHOT'OIrpaHHUKE

https://m.edsoo.ru/C2R7A6B1E

66

[ToBTOpenue, o6o0IICHNE
cucTeMaTu3alys 3HaHui.
Beluncnenue paccTosHMN: MEXIY
JIBYMSI TOYKaMH, OT TOYKH JI0
OpsSMOH, OT TOYKH /10 MJIOCKOCTH,
MEXY CKpEILMBAIOIIUMUCS
MPSIMBIMHU

https://m.edso00.ru/M6T901G7C

67

Wrtorosas koHTposbHas paboTta

https://m.edsoo.ru/O6W904C4F

68

[ToBTOpenue, 0600meHNE
CHUCTEMAaTHU3alUs 3HAHUI.
Brrunciienue yriioB: MexIy
CKpEIIMBAIOIIUMHUCS TIPSIMBIMH,
MEXy IPSMOM U TUIOCKOCTBIO,
JBYTPAaHHBIX YTJIOB, YIJIOB MEXIY
IUIOCKOCTSIMU

https://m.edso00.ru/C6J1P206S

OBLIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/C6J1P2O6S







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBI

10 KVIIACC
Kon o
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoOBEPsIEMOro .
o0pa3oBaTe/ibHOM MPOrPaMMBbI cpeiHero o0uero 00pasoBaHus
pe3yJbTara
7 ['eometpust
7.1 OnepupoBaTh NOHATHUSAMU: TOUKA, IPAMasi, INIOCKOCTb
25 [IpuMeHITh aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX IIPU PELICHUU
' reOMEeTPUUECKHX 3aJa4
23 OnepupoBaTh NOHATHUSAMHU: NAPAJUIEIBHOCTb U MNEPHEHIUKYISIPHOCTD
' IPSIMBIX U IIOCKOCTEN
24 KrnaccudunupoBars B3aMMHOE pacroiOKEHUE MPSMBIX U IJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATHUSAMU: ABYTPaHHBIN YToJl, TPaHU ABYTPAHHOIO yIia,
7.5 peOpo ABYTpaHHOIO YIJIa, JIMHEHHBIM YroJ IByrpaHHOro yria, rpaxycHas
Mepa JBYI'PaHHOIO yTiia
26 OnepupoBaTh NOHATHSAMM: MHOTOIPAHHUK, BBINYKJIBIA M HEBBITYKJIBIH
' MHOT'OT'PaHHUK, 3JIEMEHTHl MHOTOTPaHHHUKA, PAaBUIbHBIH MHOTOTPaHHHUK
27 Pacno3HaBaTh OCHOBHBIE BUIBI MHOIOIPAaHHMKOB (MHMpamuaa, NpHU3Ma,
' MPSIMOYTOJIbHBIN Mapasuiesenumne, Kyo)
KnaccuduimmpoBath ~ MHOTOTpaHHWKH, BBIOMpas  OCHOBAaHHUS  JUIS
-8 kinaccuukanmuu  (BBIMYKJIBIE M HEBBINYKJIBIE  MHOTOTPAHHUKH,
' MIPaBUJIbHBIE MHOIOTPAaHHUKH, TMpPSAMbIE MW  HAKJIOHHBIE IPU3MBI,
napajuieJeTumne b )
29 OnepupoBaTh HNOHSTUSAMU: ceKyiast IUIOCKOCTb, CeYeHUE
' MHOTOI'PaHHUKOB
210 OObSCHIATH NPUHIMIIBI  MOCTPOCHUS]  CEYEHHM  MHOTOTPaHHHUKOB,
' HCIIOJIB3YSl METO/I CIIE/IOB
211 Crpoutpb ceyeHHsI MHOTOIPAaHHHUKOB METOAOM CJIEJOB, BBIIOJIHATH

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




BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaX0XKACHHE TEOMETPUYECKUX BEIMYMH IO 00pa3iam
WIK allfOpUTMaM, TPUMEHSS WM3BECTHBIE aHATUTHYECKHE METOMbI MpH
pEeIICHUH CTAaHJAPTHBIX MAaTeMaTHYECKUX 3aJa4 Ha BBIYMCIICHHE
PacCTOSTHUN MEXIY IBYMsI TOYKaMH, OT TOYKHU JO MPSIMOM, OT TOYKH 0

IJIOCKOCTH, MCIKAY CKPCIINBAIOMIUMUCS TPAMBIMHA

7.13

Pemate 3amaun Ha HaXOXACHHE FEOMETPUYECKUX BEJIMYMH O 0O0pa3iam
WIN aJropuTMaM, TPUMEHSISI W3BECTHBIC AHATUTHUYECKHUE METOJbI TMPHU
pElIeHNN CTaHAAPTHBIX MATEMAaTUYECKUX 3aJa4 Ha BBIYMCIECHUE YTJIOB
MEXJ1y CKPEIIMBAIOIIUMHUCA TPSMBIMHU, MEXIY MPSAMON U IJIOCKOCTHIO,

MCIKAY INIOCKOCTAMU, ABYTPAHHBIX YIJIOB

7.14

Bbrancnsate 00bEMBI W IUIOHIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB
(mpu3Mma, mupamMuaa) ¢ MpuMeHeHueM (HOPMYIT, BBIYUCIISITh COOTHOIICHUS
MEXKITY TIOIASIMU MOBEPXHOCTEH, o0BEMamu 10T0OHBIX

MHOTI'OTpaHHUKOB

7.15

OnepupoBaTh MOHATHUSMU: CUMMETPUSL B MPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTb CUMMECTPUH, LICHTP, OCh U INIOCKOCTH CUMMETPUHN (I)I/Il"ypbl

7.16

W3Bnekath, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(POPMAIUIO O
MPOCTPAHCTBEHHBIX T'EOMETPUYECKHX (HUrypax, IPEICTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

HpI/IMCH}ITL TCOMETPUUCCKUC (I)aKTLI U1 pCHICHUA CTCPCOMETPHUUCCKUX
3a4a4, IpEAnojiaratommx HECKOJIbKO MIaroB peHiCHUusA, C€CJIN YCIIOBUSA

MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

7.18

[IpuMeHaTh NpOCTEHIIME NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-

KOMMYHHUKAIIUOHHBIC CUCTCMBI IIPU PCHICHHUU CTCPCOMECTPHUICCKUX 3a/1av

7.19

[IpuBOIMTE HpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpPUPOJIE U

KU3HHU, PACIIO3HAaBaTh IIPOABIICHHUE 3aKOHOB I'€COMETPHU B UCKYCCTBE

7.20

[TprMeHATh MOTy4YEeHHBIC 3HAHHSI HA MIPAKTHKE: aHAIM3UPOBAThH PeabHbIE
CUTyallud W TIPUMEHITh HW3yUEHHBIC TOHATUS B TMIpoIlecce IMOHCKa
pelieHus MaTeMaTU4eCKu chOopMyIHPOBAHHOM poOIEeMBI,
MOJICIUPOBATh pEAbHBIE CHTYyallud Ha SI3bIKE T'€OMETPUH, UCCIIEI0BATh
MOCTPOEHHBIE MOJEIH C HCIIOJIH30BAaHHEM TI'€OMETPUYECKUX MOHATHH U
TEopeM, ammapara anreOpbl, peniaTh MPaKTUIECKUe 3a/1aui, CBSI3aHHbIE C

HaXOXACHUEM I'€COMETPUUCCKUX BCIIMYUH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUA

I'eomerpus

7.1

OcHoBHBIE TIOHATHUA cTepeoMeTpuu. Touka, mpsimMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsitTue 00  aKkCMOMATHYECKOM  TMOCTPOCHMHU  CTEPEOMETPHM:  aKCHOMBI

CTEPCOMETPHUHU U CICACTBUA U3 HUX

7.2

B3aumHoe  pacnosnokeHHMe  MpSMBIX B [IPOCTPAHCTBE:  IMEpPECEKaIOLIUecs,
napajuieJbHbIE U CKpeIIMBaromyecss TmpsiMble. [lapamiensHOCT MPSIMBIX U
IUIOCKOCTEH B  MNPOCTPAHCTBE: TNapajulefibHble TMpsSMble B  MPOCTPAHCTBE,
MapaJIeIbHOCTh TPEX MPSAMBIX, MAPAJUICIBHOCTh MPSMOW U TJIOCKOCTH. YTJBI C
COHAIpPABJICHHBIMU CTOPOHAMH, YIroJd MEXIy MpsSMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MIIOCKOCTEN: MapajuiebHbIE IIOCKOCTH, CBOMCTBA MapajlieIbHBIX
iockoctel. [Ipocrelinie mMpoCTpaHCTBEHHBIE (DUTYPHI Ha ILIOCKOCTH: TETpa’p,

Ky0, mapaiienenumne, moCTPoOeHue CeUeHU

7.3

[lepneHnuKynspHOCT HPAMOM M IJIOCKOCTH: NEPNEHIUKYJISPHBIE IPSIMBbIE B
IIPOCTPAHCTBE, NPSMbIE NTAPAJUICIbHBIE U IEPIEHIUKYJIISIPHBIC K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYIISIPHOCTH IIPSMOU U INIOCKOCTH, TEOPEMA O IPSIMOM NEPIIEHIUKYIIIPHON
IUVIOCKOCTH. YTIbl B IIPOCTPAHCTBE: YrOJ MEXKIAY MNPAMOM M IUIOCKOCTBIO,
JBYIPAaHHBIA YIOJI, JIMHEHHBIM yrojl JAByrpaHHoro yria. llepnenmukynsap u
HAKJIOHHBIE. PAaCCTOSIHUE OT TOYKM JO IUIOCKOCTH, PAcCCTOSHUE OT MPSIMOU 10
IUIOCKOCTH, MPOEKIUs (UTypsl Ha IMJIOCKOCTh. [lepmeHAuKyIsIpHOCTh TUIOCKOCTEH:
INPHU3HAK  MNEPHNEHIUKYJSIPHOCTH  IBYX  Iulockocteil.  Teopema o Tpéx

NEPHEHANKYIISIpax

7.4

IlonsiTue MHOT'OTpaHHHKA, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOI'OI'paHHUKU, pa3BépTI<a MHOTI'OTpaHHHKaA. HpI/I3Ma: N-yroabHas
npu3sMa, rpaiHu U OCHOBAHUA IMPU3MBI, IMPAMad W HAKJIOHHAA IPU3MBI, OoKkoBas u
MOJIHaA MOBCPXHOCTDb IMPU3MBI. Hapannenem/me;[, HpﬁMOerHBHBIfI MapayICIaCIUIICa
M €r0 CBOICTBA. HI/IpaMHJIaZ N-yrojibHas nupaMuaa, rpaHu 1 OCHOBAHMEC MMMPAMMUIBI,
OoKxoBas U MoJIHas MMOBCPXHOCTb NNHUPAMUABI, MPaBHUJIbHAA U yCGtIéHHaSI nmupamMmujaa.

OneMeHTHI Opu3Mbl W IHHPAMHUIBI. HpaBI/IJ'IBHBIe MHOI'OrpaHHUKH: IIOHATHE




NPaBWJIBHOIO MHOTOTPAaHHMKA, NpaBWJbHAs NpuU3Ma M IpaBWIbHAas NHpaMuja,
npaBWIbHAsA TPEYrojbHAs MUpaMuUa U MPaBUIbHBIA TeTpasp, kKyo. [IpencraBnenue
O MpaBWIbHBIX MHOTOTPaHHHMKAX: OKTa’Jap, AOJAEKa’[p U ukocayapyrue CedeHus

IMPU3MBI U ITUPAMUIBI

7.5

CI/IMMCTpI/ISI B IPOCTpAaHCTBE: CHUMMCTPUA OTHOCUTCIBHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTpPHUU B IMPpaAMUAAX, IMMAPATIICIICIMIICAAX, IIPAaBUIIbHBIX

MHOTr'OrpaHHUKax

7.6

Beruncnenue 371eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribel. [lnomanb
OOKOBOHM TOBEPXHOCTH M TIOJTHOW TIOBEPXHOCTH TMPSMON MPHU3MBI, TUIOIIA/Ib
OCHOBaHHH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPAMOM mpu3Mbl. [Lmomans 60xkoBO#
MOBEPXHOCTH M TOBEPXHOCTU TMPABUIBLHOM MHUpaMUAbI, TEOpeMa O IUIOIIAau

yceu€HHou mupamuibl. [lorsTre 06 00béMe. O0BEM mUpaMuabl, TPU3MBbI

1.7

[Tono6usbIe Tena B mpocTpancTBe. COOTHOMICHUSI MEXKAY TUIOIIAASIMH TOBEPXHOCTEH,

00BEMaMU MONOOHBIX TEN




MPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJHEI'O OBIIETI'O OBPA3OBAHUS

Kon IIpoBepsiembie TPeOOBAHUSA K PEeAMETHBIM pe3y/JbTaTaM OCBOCHHA
NpoBepsaeMoro OCHOBHOI1 00pa30BaTeJIbHOI NPOrPaMMBbI CPeAHEro 0011ero
TpeOoBaHUsA o0pa3oBaHust

Bnanenne meromamu J0Ka3aTeNnbCcTB, aJrOpPUTMAMM pEIEHHs 3ajad;
yMeHHE (OPMYJIMPOBATH W ONEPUPOBATH IOHATUSMH: OIPE/ICIICHHE,
aKcuoMma, Teopema, CJIEJICTBUE, CBOWCTBO, IMPHU3HAK, I0KAa3aTelbCTBO,
paBHOCHIIbHBIE (DOPMYJIMPOBKU; IPUMEHATh UX; YMEHHE (HOPMYyIHPOBATH
00paTHOE M TMPOTUBOIIOJIOKHOE YTBEPXKIECHHE, NMPHUBOIAUTH NMPUMEPHI H
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ] MaTeMaTH4YeCKOM WHIYKIUH;
NPOBOJUTH  JIOKA3aTeNbHBIE PACCYXKACHUS TIpU PEHICHWH  3a/ad,
1 OLICHUBATh  JIOTHUECKYIO MPAaBWIBHOCTh  PACCYKACHUH; yMeHHe
OTIEpUPOBATh TOHATHSMHU: MHOXECTBO, MOJMHOKECTBO, OIEpaluy HaJ
MHOXKECTBAMH; yMEHHE HCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN
anmapart JUIs OTMCAHUS PealIbHBIX MIPOIIECCOB U SIBICHUN U MTPH PELICHUH
33724, B TOM 4YHCIIE W3 JPYTUX YYeOHBIX TIPEIMETOB; YMEHHUE
OTIEPHPOBATH MOHATUSAMU: Tpad, CBA3HBIN rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh MW OIUCHIBaTh rpadbl pa3IMIHBIMU

croco0aMu; UCTIONB30BaTh Tpadbl TP PEIICHUHN 3a]1a4

YMeHne onepupoBaTh HNOHATHUSMU: HAaTypajbHOE YUCIO, LIEJIOE YUCIIO,
CTENEHb C LEJIBIM TI0KA3aTeNIeM, KOPEHb HATYPAJIbHOMN CTENEHH, CTENIEHb
C pauMOHaJbHBIM  I[IOKA3aTeJIeM, CTENEeHb C  JCHCTBUTEJbHBIM
nokaszareneM, JorapudM dYHCIa, CHHYC, KOCHHYC UM  TaHI€HC
IPOM3BOJBHOIO YHCJA, OCTATOK IO MOJAYJIIO, PALMOHAIBHOE YHCIIO,
UppAlMOHAJIBHOE  YMCIO,  MHOXECTBAa  HATypalbHbIX,  LIEJBIX,
2 pallMOHANIbHBIX, JEHCTBUTENIBHBIX YHUCEN; YMEHHE MHCIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAaUMEHbIIMHA OOIIMI JeauTenh U HauMEHbIIee
oOmiee kpatHoe, anroput™M EBkinaa npu pemeHuy 3aaad; 3HaKOMCTBO C
pasIMYHBIMM ~ TO3UIUOHHBIMHU ~ CHUCTEMaMH  CUUCIIEHUS;  yMEHHUE
BBINOJIHATh BBIYMCIICHUE 3HAUYEHUM M NMpeoOpazoBaHUs BBIPAXKEHHUH CO
CTEeNEeHsAMU U Jiorapudmamu, npeodpazoBaHUs IPOOHO-PALIOHAIBHBIX

BBIPAKEHUM; yMEHHE ONEpUPOBATH MOHATHUAMHU: IOCIEN0BATENBLHOCTD,




apudmeTHIecKas rporpeccusi, reoMeTpUYecKast mporpeccus,
OeckOoHEUHO YOBIBalOIas TreoMeTpudeckas IpOrpeccus; yYMEHHe
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dopmMyn; yMEHHE ONEpHpPOBaTh TOHATHAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIC KOMIUIEKCHBIE YUCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
guciia, (opMa 3amMcH  KOMIUIEKCHBIX dHCeNl (TeoMeTpudeckas,
TPUrOHOMETpUYEcKass W  anreOpanueckasl); YMETb  IPOU3BOIUTH
apupMeTHUeCKue JCHCTBUS C KOMIUIEKCHBIMH YHWCJIaMH; IPUBOJUTH
OpUMepbl  HCIOJIB30BAaHMSI ~ KOMIUIEKCHBIX — YHCET;  ONEpHpOBaTh
MOHATUSIMU: MaTpuma 2xX2 u  3X3, OonpeaeluTeNb  MAaTPHIIbI,

FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIUTCIIA

YMeHue omnepupoBaTh MOHATHUSMU: PALMOHAIBHBIE, UPPAIMOHAJIbHBIE,
MoKasaTeibHble, CTENEHHbIe, JIOrapu(pMUUYECKHe, TPUTOHOMETPHUUECKHE
ypaBHEHHsST M HEPABEHCTBA, WX CHUCTEMBbI; YMEHHE OIEPUPOBATH
HOHSATUSIMU: TOXJIECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHKE, ypaBHEHHE,
HEPABEHCTBO, CHUCTEMa YpaBHEHU W HEPABEHCTB, PaBHOCHIbHOCTb
ypaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE peEIIaTh YypaBHEHUS,
HEPAaBEHCTBA W CHCTEMBI C TOMOIIbIO PA3IUYHBIX MPHUEMOB; peEIIaTh
YpaBHEHUS, HEPABEHCTBA U CHUCTEMbl C [apamMeTpoM; MPUMEHSIThH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTEMaTUYECKHUX

3aJa4 U 3a]a4 U3 pazIMuHbIX 00JacTeil HAyKU U peanbHOU )KU3HU

YMeHHne onepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (YHKIIHH,
NEpUOANIHOCTDb (1)YHKIII/II/I, OrpaHUYCHHOCTD q)YHKIII/II/I, MOHOTOHHOCTbH
GyHKIHMH, SKCTpeMyM (DYHKIMH, HAauOOJIbIIIeE U HAMMEHBIIICE 3HAUYCHUS
(GYHKIMK Ha IPOMEXYTKE, HETIPEephIBHAS (PYHKIIHSI, aCHMITOTHI rpaduka
GyHKIMHU, TIepBasi ¥ BTOpasi MPOU3BOIHAS (DYHKIMH, TEOMETPHUSCKUN |
(bU3HYeCKU CMBICT TPOW3BOAHOM, TEPBOOOpa3Hasi, OMpPeaeIEHHbIN
WHTETpall; YMEHUE HAXOJUTh ACHUMIITOTHI Tpaduka (PyHKIMU; yMEHHUE
BBIUUCIIATH  MPOU3BOJHBICE CYMMBI, TPOHM3BEACHHS, YaCTHOTO H
KOMIIO3UIUN (DYHKIMH, HAXOAUTHh YpPaBHEHHE KacaTeNbHOU K rpaduky
GyHKIMY; yMEHHE HaXOAWUTh MPOU3BOJHBIC SJIEMEHTAPHBIX (PYHKIIUM;
YMEHHE HCIOIb30BaTh IPOU3BOJHYIO ISl HCCIeNOBaHUs (DyHKIHUHA,
HAXOJWTh HAWOONbIIME W HAUMEHBIINE 3HAYCHUS (QYHKIUIH; CTPOUTH
rpadKi MHOTOYICHOB C HCIIOJIb30BAaHHEM armapara MaTeMaTH4eCKOTO
aHajin3a, MNPUMCHATL IPOU3BOAHYIO JJII HAXOXIACHUA HAWITYy4dIICTro

peliCHus B NPUKIAAHBIX, B TOM YHCJIC COIUAIBHO-DKOHOMHWYCCKHUX H




(bU3MYEeCKUX 3a/1a4aX; HaXOIUTh TUIOMIAU U 00BEMBI (PHUTY C ITOMOIIKIO
WHTETpaJia; MPUBOJAUTH MPUMEPhl MATEMATHUYECKOTO MOJICIUPOBAHUS C

TIOMOIIBIO TU(PepeHINaTbHBIX ypaBHEHHN

VYMeHue omnepupoBaTh MOHATHAMHU: Tpaduk (QyHKIUH, oOpaTHas
byHKIMA, KOMOO3ULUS (YHKUMH, JUHEHHas (QyHKUUsS, KBaJpaTU4yHAas
byHKIMSA, parMoHaIbHas byHKIW, CTETIEHHAs byHKIW,
TPUTOHOMETPHUECKUEe  (PYHKLIMH, OOpaTHble TPUTOHOMETPHUUYECKUE
byHKIMH, TMOKa3zaTelbHass UM Jorapupmuueckas (yHKIUHM; YMEHHUE
CTpOUTh TpadUKU U3YyYEHHBIX (YHKIHIA, BBIMOJHATH NpeoOpa3oBaHUs
rpadukoB (pyHKIHIA, UCTIOIB30BATh TPAaUKU JUIS U3YYEHUs POIECCOB U
3aBUCUMOCTEH, TPpU pEIIeHUH 3a7ad W3 JAPYTHX YYEOHBIX MPEIMETOB H
3a7a4 U3 peajbHON JKU3HU; BBIpAXaTh (JOPMYJIaMU 3aBHCUMOCTU MEXKIY
BEIMYMHAMHU; MCIIOJIb30BaTh CBOMCTBA W rpauku (QyHKOMH Ui
peleHns ypaBHEHH, HEPABEHCTB | 337a4 C MapaMeTpaMu; H300paxaThb
Ha KOOpDJAMHATHOM IUIOCKOCTH MHOXKECTBA PpELICHUN YpPaBHEHHH,

HEPABCHCTB U UX CUCTEM

YMeHue peuiath TEKCTOBBIE 3aJayd pa3HbIX TUIOB (B TOM YHUCIE Ha
IPOILCHTHI, JIOJIH U YaCTH, HA JABIKEHHUE, pPabOTy, CTOUMOCTh TOBApPOB U
yCIIyT, HAJIOTH, 33Jjaud U3 00J1acTU yNpaBIeHUS JUYHBIMU U CEMEHHBIMU
¢uHAaHCAMM); COCTAaBJIATH BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA M UX
CUCTEMBI II0 YCIIOBHIO 3aJa4M, MCCIENOBATh IIOJIYYEHHOE pEILICHUE U
OLICHUBATh TPABAONOJOOHOCTh PE3YJIbTATOB, YMEHHE MOJICIHPOBAThH
peanbpHbIE CUTyalMd Ha S3bIKE MAaTEMaTHKU; COCTABIATb BBIPAXKCHUSA,
YPaBHEHUs, HEPAaBEHCTBA M UX CHUCTEMBI II0 YCIOBUIO 3a1a4H,
UCCIIEI0BATh IIOCTPOCHHBIE MOJENHM C MWCIOJNB30BAHMEM ammapara

anreOpbl, THTEPIPETUPOBATH MOTYyUEHHBIN PEe3yIbTaT

YMeHue onepupoBaTh MOHATUAMM: CpeAHee apuPpMeTUIecKoe, Me1aHa,
HauOoJpIllee M  HAaMMEHbIIEe 3HAUEHHs, pa3Max, JUCIEpCHus,
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBOIO Habopa, YMEHHE U3BJIEKaTh,
UHTEPIPETHPOBATh MH(POPMAIUIO, TPEACTABICHHYIO B TaOmuIax, Ha
IrarpaMMax, rpaukax, OTpaskarollyro CBOMCTBA peabHbIX MPOLIECCOB U
SIBIICHHIA; TIPEJICTABIIATH HHAOPMAIIHIO C TIOMOIIBIO TAOJHUI] M IUArpamM;
UCCIIEIOBAaTh CTATUCTUYECKHE JaHHBIE, B TOM YHCJIE C NPUMEHEHUEM
rpau4eckux METOJOB M  JJEKTPOHHBIX CPEICTB; TrpaduuecKu
UCCIEIOBAaTh COBMECTHBIE HAONIOAEHHS C TIOMOIIBIO  JUarpaMm

paccenBaHus U JIMHEHHOU perpeccuun




YMeHue onepupoBaTh IOHATHUSAMH: CIIyYaWHBIM ONBIT M CIydaiHOe
COOBITHE, BEPOSTHOCTh CIIYYalHOT'O COOBITHS; YMEHHE BBIYHCISATDH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TpaUIeCKHX METOAOB; MPUMEHSThH
(bopMyIIBI CIOKEHUS U YMHOXKEHHS BEPOATHOCTEH, (POpMyIy MOITHOMN
BEpOSTHOCTH, hopmyny bepHymiu, komOuHaTOpHBIE (HaKTHI M (DOPMYJIBI;
OLICHUBATh BEPOSITHOCTU pPEAbHBIX COOBITHI; yMEHHE OIEepUpOBaTh
MOHATHSIMU: CIIy4yaliHash BeJIMYMHA, paclpeieiieHHe BepOATHOCTE,
MaTeMaTH4eCcKoe OXHUJAHUe, JAUCIEPCHs M CTaHJAPTHOE OTKJIOHEHHE
CllydailHOW BeIMYUHBI, (YHKIUM pacnpeieieHuss U IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeJIbHOTO U HOPMAJLHOTO paclpeaeicHHi;
YMEHHE UCIOJIb30BaTh CBOWCTBA W3YYEHHBIX paCHpPECICHUN JUIs
peleHus 3ajgay; 3HAKOMCTBO C IOHATUSMH: 3aKOH OOJIBIIMX YHCEll,
METOJIbl BBIOOPOYHBIX HCCIIEOBAHMH; yMEHHE TNPHUBOJUTH MPUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIIMX YHUCEN B MPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSIX; YMEHUE ONEPUPOBATh NOHATUAMM: COUYETAHUE, IEPECTAHOBKA,
YHUCJIO COYETAaHUM, YHUCIIO MepecTaHoBOK; OuHOM HbloToHa; ymeHue
OPUMEHSATh KOMOMHATOPHBIE (DAKThI U PACCYKACHUS IS peIIeHUs 3a/ay;
OLICHUBATh BEPOSITHOCTU peabHbIX COOBITHIA; COCTaBJISITh

BEPOSATHOCTHYIO MOJIEIIb U HHTEPIIPETUPOBATH MTOIYYEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh INOHATHAMM: TOYKA, MpsMas, IUIOCKOCTb,
IOPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIVIA, IUIOCKMHA yrod,
JIBYTPaHHBI YTroJl, TPEXIPAHHBIM Yroj, CKPEIIMBAIOLIMECS NPSMBIE,
NapaJUIEIbHOCTh U NEPHEHIUKYIISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroi
MEXIy NPSAMBIMH, YroJl MEXIY HPsIMOW U IUIOCKOCTBIO, YIOl MEXITY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSIHUE MEXKITY
IPSIMBIMU, PACCTOSIHUE MEX/1Y IUIOCKOCTSIMM; YMEHUE UCIOJb30BaTh MPU
pelIeHNH 3a7ad U3y4YeHHbIe (PaKTBl M TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHUBAaThb pa3Mepbl OOBEKTOB OKPY’KAIOIIErO0 MHpPA; CTPOUTH
MaTeMaTHYeCKHE MOJEIU C IOMOIIbI0 TI€OMETPUUECKHX IOHATUH H

BCJIIMYMH, pe€UIaTh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUEC 3aJa4u
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YMeHue onepupoBaTh MOHATHAMM: IJIOUIAb (GUIypbl, 00bEM (UTYDBI,
MHOTOT'PAaHHUK, MPaBWIbHBIA MHOIOIPaHHUK, C€YEHHUE MHOTOTPAHHUKA,
KyO, mapajulenenunes,, Npu3Ma, NuUpaMuia, (Gurypa M IMOBEPXHOCTb
BpallleHNs, LWIUHIP, KOHYC, mmap, chepa, miomans cdepsl, MIOMmAIb
MOBEPXHOCTU NHPaMUJbI, MPU3MBI, KOHYCa, LWIMHApPA, 00bEM KyoOa,

MpAMOYTOJIbHOT'O TIMapajuICiiCnumneaa, MmupaMulibl, IMPU3MBbI, HTUIWHAPA,




KOHyca, 11apa, pa3BEpTKa MOBEPXHOCTH, CEUEHHUsS KOHyca M LWIMHIpA,
NapajuleJIbHbIE OCH WM OCHOBAaHHWIO, CEUEHHUE Iapa, IUIOCKOCTb,
Kacaromascs cgepsl, IHINHIPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHUE
MHOTOTPaHHHUKA, H300pakaTh MHOTOTPAHHHUKH, (QUTYpPBI U TMOBEPXHOCTH
BpALIEHUs, UX CEYEHUS], B TOM YHCJIE C IOMOUIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE TPUMEHSTh CBOMCTBAa T€OMETPUUECKUX (PHUTYpP, CAMOCTOATEIHHO
dbopMynHpoBaTh OIMpeneiIeHHs U3y4aeMbIX (QUTyp, BbIABUTaTh TUIIOTE3bI
O CBOMCTBaxX M MPU3HAKAX F€OMETpUYEeCKuX (GUryp, o0OCHOBBIBATh WIIH
ONpoBepraTh HX; YMEHHE IPOBOJAUTH KiacCUpHKaLKIO (GUryp IO
pa3IMyYHBIM TPHU3HAKAM, BBITIOJIHATH HEOOXOIMMBIE JOMOJHUTEIbHBIC

MOCTPOCHUS
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YMGHI/IG OHGpI/IpOBaTB IIOHATUSIMMUN: ABUKXCHUEC B HpOCTpaHCTBC,
napauIeJIbHBIA MTEPeHOC, CHMMETPHUS Ha TUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TOM00Ms, TOMOOHBIE (UTYpPHI; YMCHHE
pacro3HaBaTh paBHbIE M 1MOJ00HBIE (UTYpBI, B TOM YHUCIIE B MPHUPOJE,
UCKYCCTBE, apXHTEKTYpE; HCIIOJIb30BaTh I€OMETPUYCCKHE OTHOIICHHS
HpI/I pCHICHI/II/I 3aaa4, HaXOJIHUTb FCOMeTpI/IIICCKI/Ie BCIIMYHNHBI ()IJ'II/IHa,
yroia, IUolaas, 0O0bEM) HpHU pelleHMH 3a7ad U3 JIPYruX Yy4eOHBIX
MPEIMETOB M M3 PeajbHOW KH3HH, YMECHUE BBIUUCIISATH TCOMETPHUCCKHE
BEJIMYMHBI (A7TMHA, YTOJd, IUIOH[aAb, OOBEM, IIIOMIAgb MOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBIC (DOPMYJIBI U METOIbl, B TOM YHCIIC: TUIONIA[h
MOBEPXHOCTH MUPAMHUJIBI, TIPU3MBI, KOHYCa, IINHJPA, TJIOMAL ChEephI;
00BEM Ky0a, MPSAMOYTOJBHOTO Mapajuleienunesia, MUPaMuibl, MPU3MBI,
WIMHIpPA, KOHyca, Iapa; YMEHHWE HAaXOJUTh OTHOIICHHE OObEMOB

HOA0OHBIX (GUTYyp
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YMeHue onepupoBaTh NOHITHAMU: IPSIMOYTOJIbHAS CHCTEMa KOOPAUHAT,
BEKTOP, KOOPAWHATHl TOYKH, KOOPAWHATHI BEKTOpPa, CyMMa BEKTOpPOB,
MPOU3BE/ICHUE BEKTOpa Ha YHCIO, Pa3jIoKEHHE BEKTOpa Mo 0asucy,
CKaJIIpHOE TMPOU3BEJIEHUE, BEKTOPHOE MPOU3BEICHHE, YIrOd MEXIY
BEKTOPAMU; YMEHHUE UCIOJIb30BAaTh BEKTOPHBIM M KOOPAWHATHBIA METOJ
JUISL PELCHUS TEeOMETPUYECKUX 3aJady W 3aJad JIPYyTruX Y4eOHbIX

MIpEAMETOB
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YMeHue BBIOMpaATh MOAXOMANIAN METON JUIS PEUICHHs 3aauu;
MMOHMMAaHUE 3HAYMMOCTH MAaTEMAaTHKM B H3YYEHUU MPUPOIHBIX H
OOIIIECTBEHHBIX  MPOIIECCOB W  SIBJICHUH; YMEHHE pacro3HaBaTh

IMMPOSBJICHUC 3aKOHOB MATCMATUKMU B HUCKYCCTBC, YMCHHUC IIPHUBOJUTH




MNpUMEPBI  MATCMATHUYCCKUX

MaTeMaTu4eCKOu HayKu

OTKPBITUH  POCCHUCKOMN

U MHUPOBOU




IHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Koxa
1 Hucna v BEIYMCICHUS
11 Harypanbnsie u nensie yncna. [Ipu3Haku 1€IMMOCTH LEJIBIX YUCET
12 Pammonanbupie  uyucna. OOBIKHOBEHHbIE M JECATUYHBIC JAPOOH, MPOIECHTHI,
' 0eCKOHEUHbIE IEPUOIUUECKUE APOOH
13 ApubmMeTndeckuii KOpeHb HaTypalibHOU cTeneHu. [[elcTBus ¢ apupMeTHIeCKUMH
' KOPHSMU HATypaJbHOH CTETICHN
14 Crenens ¢ nensM nokasareneM. CTeneHb ¢ pallMoOHAIbHBIM MoKa3aTesneM. CBoiicTBa
' CTETIeHU
15 CuHyCc, KOCHHYC W TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAaHTCHC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHbIE ¥ HATYpaJIbHbIE JOrapupMbl
JleiicTBuTenbHbIe YucHa. Apu(METHYECKHE Omepanuu C JACUCTBUTEIBHBIMU
1.7 yucnamu. [IpubnmxEHHbIe BRIYUCIICHNUS, PaBUila OKPYIJICHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUN
1.8 [IpeoOpa3oBanme BeIpaKEHUI
1.9 KommnekcHeie uncna
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 Lenbie u ApoOHO-palIIOHAIbHBIE YPAaBHEHHUS
2.2 WppaunoHanbHble ypaBHEHHUS
2.3 TpuroHoMeTpuyecKre ypaBHEHHS
2.4 [TokazarenpHbIC U TOTapU(OMHUISCKUE YPABHCHUS
2.5 I{enbie 1 ApoOHO-paIiOHATbHBIE HEPABEHCTBA
2.6 HppanroHalibHbIC HEpaBEHCTBA
2.7 [TokazarenpHbIC U TOoTapuPMHUUIECKHE HEPaBEHCTBA
2.8 Tpuronomerpuueckue HepaBeHCTBA
2.9 CHcTeMBbI B COBOKYITHOCTH YPaBHCHHI W HEPABCHCTB
2.10 VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu
2.11 Matpuiia cucTemMbl TMHEHHBIX ypaBHeHUH. OnpeenuTenb MaTpHuLlbl




@OyHKUIMHU 1 TpaduKu

Oynaknus, crnocoObl 3amanus ¢yHkumu. ['paduk ¢ysknmu. Bzammuo oOpaTHBIE

3 ¢yskimu. Yéruele n Heu€THble QyHKIMU. [lepuonnyeckue GpyHKIMN
OO6nacts onpeneneHus W MHOXECTBO 3HaueHUM Qynkumu. Hynmn ¢yHkumu.
3.9 [IpoMexyTKH  3HAKOMOCTOSHCTBA. IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' MakcumMymMbl U1 MHUHUMYMBI (yHkiuu. HawmbGonbliee u HauMeHbIlee 3HAUYEHUE
(GYHKIIMK Ha TIPOMEKYTKE
33 Crenennas (yHKUMS C HaTypaldbHBIM M LeJdbIM TokazateneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa U rpauk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuueckue (GpyHKIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmudeckas QyHKIIMU, UX CBONCTBA U rpapuKu
36 Toukn paspbiBa. Acumnrorel rpagukoB  (ynkiuil. CBoiicTBa  (QyHKUUH,
' HETPEPHIBHBIX Ha OTPE3KE
3.7 ITocnemoBaTeabHOCTH, CIIOCOOBI 3aJaHU IOCIEA0BATEILHOCTEH
3.8 Apudmerndeckas u reomerpuueckas nporpeccuu. opmyia CIoKHBIX MTPOIIEHTOB
4 Havana MaTemarn4eckoro aHajimsa
4.1 [TpousBonnas ¢pyHkuuu. [Ipon3BoaHbIE IeMEHTAPHBIX (PYHKIHIA
[IpumeHeHne TPOM3BOJHOM K UCCIEAOBAaHMIO (YHKIMA Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOOJIbIIETO W HaUMEHBIIETO 3HaYeHus1 (YHKIMH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTerpain
5 MHoXxecTBa U JIOTUKA
5.1 MHokecTBO, Onepanyy HaJ MHOKeCTBaMH. JlnarpamMmsl Oiinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 Ourypsl Ha MJIO0CKOCTU
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTHU BpalllCHUs




7.5

Koopaunats! 1 BEKTOpBI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






