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ITIOACHUTEJ/IbHASA 3AIIMCKA

Pabouast mporpamMma yue6HOro Kypca «I'eomerpusi» 6a30BOro ypoBHS [ijisi 00yUaroIIuxCst
10 kmacca paspaboraHa Ha ocHoBe ®efepajabHOrO TOCYZAAapPCTBEHHOrO 00pa30BaTe/bHOr0
cTaHzapTa cpegHero obiero obpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH,
TIPe/IBSIB/ISIEMBIX K MaTeMaTHUeCcKoMy 00pa30BaHUWIO, U TPAJULIMK POCCHICKOr0 00pa30BaHUS.
Pearm3arusi  mporpamMMbl  obecrieurBaeT — OB/IafieHWE  K/IIOYEBBIMH  KOMITETEHIUSIMY,
COCTaBJISIIOLMMH OCHOBY /i1 CaMOpa3BUTHsI M HeNpepbIBHOIO 00pa30BaHMsl, LIeJI0OCTHOCTh
0011[eKy/IbTYPHOT 0, TMYHOCTHOTO U TIO3HABATEIbHOTO Pa3BUTHSI JIMYHOCTH 00yUarOLIXCsl.

IOE/IN NT3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca TeOMeTPpHUM Ha ypOBHEe CpeAHero o0ijero oOpa3oBaHUS
00ycC/oB/IeHa MPaKTHUeCKOW 3HAaUMMOCTBIO MeTaripeMeTHbIX U TIPeAMETHBIX pPe3y/IbTaToB
00y4eHUs] TeOMeTPUM B HAIpaBJIeHUM JIMYHOCTHOTO pa3BUTHSI 00ydaromuxcsi, (\OpMUPOBaHUS
(GYHKLIMOHAPHON MaTeMaTU4ecKod TPAaMOTHOCTH, W3yueHWs APYTUX y4eOHbIX AMCLUTUIVH.
Pa3BuTre y 0Oyuarol[uXcsi TIPAaBWIBHBIX TIPE/CTaB/IeHUH O CYLUIHOCTH W TIPOMCXOXKAEHUU
reoMeTpUUeCKUX abCTpaKI|ii, COOTHOIIIEHHH PeaslbHOTO W W/1ea/lbHOT0, XapaKTepe OTPa)KeHHs
MaTeMaTU4eCKOW HayKOH sIBJIeHHH U TPOIIeCCOB peasibHOrO MUpa, MeCTe reOMeTPUM B CHCTEMe
HayK W pOJIM MaTeMaTHYeCKOrO0 MOJE/SUPOBAaHUs B HAYYHOM TIO3HAaHWM W B TIPAKTHUKE
criocobcTByeT (OPMHPOBAHWIO HAyYHOTO MHPOBO33DEHUSI YYallMXCsS, a TakKKe KauecTB
MBIIIEHUS], HEOOXOAUMBIX [I/ISI afialTalliii B COBPEMEeHHOM 00I1iecTBe.

CeoMeTpusi siBjisieTcsi OAHMM W3 0a30BbIX TIpEIMETOB Ha YpPOBHEe CpegHero oOIiero
oOpa3oBaHMs, TaK KakK o0ecreurBaeT BO3MOKHOCTh W3yUeHHs KakK JUCHUIUIMH eCTeCTBeHHO-
Hay4HOU HarpaBJIeHHOCTH, TaK U T'YMaHUTapHOM.

Jlornueckoe MblIieHrde, (GoOpMUpyeMoe TIpU W3Y4YeHWH OOyYarolMMUCS TTOHSITUMHBIX
OCHOB TEOMETPUM M TIOCTPOEHUM LETIOUKH JIOTHUECKUX YTBEPXKAEHWH B XOJ|e pelleHus
reOMeTpUUeCKUX 3a/ja4y, yMeHHe BBbIJBUTATh M OIpPOBEpraTh TUIIOTe3bl HETOCPe/[CTBEHHO
WCIIO/Ib3YIOTCSI TIPU PeIIeHWM 3aJau eCTeCTBeHHO-HAayuHOro IMK/a, B UYaCTHOCTH M3 Kypca
busuKy.

YMeHHe OPUEeHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO BCeX 00/1aCTsIxX
JesaTeNbHOCTH YenioBeKa. OpueHTalysl yesioBeKa BO BpeMEHHU U TIPOCTPAHCTBE — HeoOXoumoe
YC/IOBHE €r0 COLMa/IbHOTO OBITHS, (hOpMa OTPaXKeHUs OKPY>KaroIL[er0 MUPa, yCJI0OBHE YCITeIIHOTO
MO3HaHUST U aKTHUBHOTO npeobpa3oBaHusi  JEMCTBUTEILHOCTH. OnepupoBaHue
TIPOCTPAaHCTBEHHbIMU 00pa3aMu 00beAMHSIET pa3Hble BU/bl yueOHOW U TPYJOBOU [eSITeTbHOCTH,
ABJISIETCS OAHUM U3 TIPOeCCHOHANbHO Ba)KHBIX KauecTB, TI03TOMY akKTyaJbHa 3ajjaua
(opMUpOBaHus y 00yUarOIIUXCsI POCTPAHCTBEHHOT'O MBILIIEHUST KaK Pa3HOBUHOCTH 00pa3HOTo
MBIIIJIEHUS] — CYI[eCTBEHHOT0 KOMITOHEHTa B TMOATOTOBKE K TIPAKTUYECKOM /eATebHOCTH 10
MHOTHM HarpaB/IeHUsIM.

Llesib ocBoeHUs IpOrpaMMebl yueOHOTo Kypca «I['eomeTpusi» Ha 6a30BOM ypoBHe 00yueHHs —
obijeobpa3oBaTeslbHOe M OOIEKY/IbTYpHOE pa3BUTHe OOyYalolMXcs uepe3 obecrieueHue
BO3MOKHOCTH TIPUOOPETEeHUs] U WCIO/Ib30BaHUsI CUCTEMAaTHUeCKUX TeOMEeTPUUeCKUX 3HaHWM U
JeUCTBUH, CITeLM(PUUHBIX TeOMETPUU, BO3MOXKHOCTH YCITEIIIHOTO TIPO/J0/KeHUsT 00pa30BaHusI 10
CTeLMaIbHOCTSIM, He CBSI3aHHBIM C TTPUKJIQJIHBIM HUCTIO/Ih30BaHHUEM reOMeTpPHH.

[Tporpamma 1o reoMeTpuu Ha 6a30BOM YPOBHe Tipe/iHa3HaueHa /i/1st 00yUaroL X cst
Cpe/iHel IIKOJIbI, He UCITBITHIBABIINX 3HAUNTE/IbHBIX 3aTPYyJHEHU Ha yPOBHE OCHOBHOTO
obiero obpasoBanus. Takum o6pa3oM, oOyuarolecst Ha 6a30BOM YPOBHE /I0/KHBI OCBOUTH
o01re MaTeMaTUUeCKre yMeHHs1, CBSI3aHHbIe CO CrieliuUKoii reoMeTpruy ¥ HeoOXOAUMBIe /ISt
YKW3HU B COBpeMeHHOM o01riectBe. Kpome 3T0r0, OHM UMEIOT BO3MO>KHOCTh U3yUUTh T€OMETPHIO
Gosiee rybOKO, eciv B lanbHENIIIeM BO3HUKHET He00X0IUMOCTh B TeOMeTPUUEeCKUX 3HAHUSX B
rpodeCcCUOHA/ILHOM AesiTeTbHOCTHU.

IocTwkeHue 1jeld 0CBOeHHUsI TIPOTPaMMBbI 00ecTieurnBaeTCst pellieHreM COOTBETCTBYIOIIMX 3a/1ay.



[TpuopuTeTHBEIMU 3aZlauaMH OCBOeHHs Kypca «I'eomeTpum» Ha 6a3oBoMm ypoBHe B 10—11
K/Iaccax fIBJIIIOTCS:

* (opmupoBaHue TMIpe/CTaB/leHUs] O TeOMeTpPMU KaK YaCTU MHUPOBOM KYJIbTYPbl U
OCO3HaHMe eé B3aMMOCBSI3U C OKPY’KatoIUM MUPOM;

* (opmupoBaHue TIpejCTaB/eHWss O MHOTOrpaHHMKax M Telax BpalljeHUs Kak o
BKHEMILINX MaTeMaTU4YeCKUX MOJesX, M03BO/SIOLIUX ONKChIBaTh U U3y4yaTh pa3Hble
SIBJIGHUS] OKPY’KaroIllero Mypa;

* (opMHpOBaHMe YMeHUsl pacrio3HaBaTb Ha YepTeXxkax, MOJe/siX U B peajbHOM MUpe
MHOI'OTPaHHMKU U TeJjla BpallleH!s;

® OB/I3JIEHMEe METOJaMM peIIeHWs 3aJau Ha TIOCTPOeHWs Ha H300pakKeHUsX
NIPOCTPAHCTBEHHBIX (PUTYD;

* (opMHpOBaHNWe yMeHHs OMNepHpoBaTh OCHOBHBIMM IOHATHSIMM O MHOIOIDaHHHKAaxX M
Teslax BpalleHUsI U UX OCHOBHBIMU CBOUCTBAMY;

® OB/IaJileHMe aArOpUTMaMH pelleHUs] OCHOBHBIX THMIIOB 3a/ay; (popMHpOBaHHE yMeHUs
NIPOBOZIUTHL  HEC/IOXKHBIe  JlOKasaTe/bHble  pacCyXJAeHWs B  XOJe  pelleHUus
CTepeOMeTpUYeCKUX 3a/ay U 3a7iau C IIpaKTUYeCKUM COZepKaHueM;

® Dpa3BUTHME WHTE/UIEKTYalbHBIX U TBOPUECKMX CIOCOOHOCTel  00yuaroumxcs,
N03HaBaTe/IbHOM aKTUBHOCTH, UCCJIeZl0BaTeIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJIEHUS;

* (opmupoBaHue (YHKIMOHAIbHONM IPaMOTHOCTH, pelleBaHTHOM IeOMeTpUM: yYMeHHe
pacrno3HaBaTh MPOSIBJIEHUs] TeOMeTPUYeCKHX TIOHSTHH, 00BeKTOB M 3aKOHOMEPHOCTel B
peanbHBIX JKM3HEHHBIX CUTyalUsiX W TMPU W3yueHWH JIPYTUX yueOHBIX IpeJMeTOoB,
NpOsIBJIEHUS] 3aBUCUMOCTEM M 3aKOHOMEpPHOCTel, (OpMy/MpoBaTb MX Ha S3bIKe
reOMeTpUA M CO37aBaTb TeOMeTPUUYeCKHWe MOJeNH, [PUMEHSITb OCBOEHHBIN
reoMeTpUUeCKMy anmapar /Jifl pelLleHus] T[PaKTUKO-OpPMeHTHUPOBaHHBIX —3a/iad,
VIHTEepIIPEeTUPOBATh U OL|eHUBATh [T0JTyYeHHbIe pe3yJbTaThl.

OTnMunTebHON 0COOEHHOCTBIO TIPOTPAaMMBI SIBJISIETCS BK/TFOUEHME B KypC CTEPEOMETPUH B
Hayasle ero U3y4deHus 3a/lay, pellaeMbIX Ha YPOBHe UHTYUTUBHOI'O NTO3HAHUS, U ONpe/e/IEHHbIM
obpa3om opraHu3oBaHHas paboTa Haj HUMH, UTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO H
IIPOCTPAHCTBEHHOIO  MBILUIEHUS], CTUMY/MpPyeT IIpOTeKaHWe WHTYUTUBHBIX IIPOLIeCCOB,
MOTUBUPYET K JjanbHellleMy U3yUYeHHI0 MpeJMeTa.

[IpearouTeHre OTHAETCS HAr/ISIAHO-KOHCTPYKTUBHOMY MeTofy 0OyueHHs, TO eCTb
TeopeTUYeCcKre 3HaHUSI UMEIOT B CBOEM OCHOBe YYBCTBEHHOCThb IIpeJMEeTHO-TIPaKTUUeCKON
JiesiTe/IbHOCTU. Pa3BrTHe NPOCTPaHCTBEHHBIX ITPe/ICTaB/IeHNH y YUalllUXCsl B Kypce CTepeoMeTpyu
TIPOBOZIUTCST 3a CYET pelleHUs 3aJau Ha CO3/jaHHMe TPOCTPAHCTBEHHBIX 00pa30B M 3a/lay Ha
OTiepupOBaHNe TIPOCTPaHCTBeHHbIMU oOpa3zamu. Co3faHve oOpasa MPOBOAMTCS C OMOPOM Ha
HarJIJHOCTD, @ OTIEPUPOBaHKe 00pPa30M — B YC/IOBUSIX OTBJI€UEHUsI OT HaTJISIIHOCTH, MBICJIEHHOTO
V3MEHEeHUS er0 UCXOHOTO COJeprKaHusl.

OcHOBHBIE CcOfepkaTe/bHble JIMHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpaHHuku», «IIpsMble ¥ IJIOCKOCTH B NIPOCTPaHCTBe», «Teja BpallleHus», «BeKTopsl U
KOOpJMHATHI B IPOCTpaHCTBe». POpMHpOBaHUe JIOTMUeCKUX YMEHUN pacripeziesisieTcsl He TOMbKO
10 CojJiep)KaTesbHbIM JIMHUSIM, HO M TO TojaM o0ydeHWs Ha ypOBHe CpejHero ooirero
obpa3oBaHUsl.

Copepkanvie 00pa3oBaHMsl, COOTBETCTBYIOIee TIPeJMETHBIM pe3y/bTaTaM OCBOEHHS
paboueii MporpaMMel, pacripe/ie/IEHHBIM 10 ToZiaM 00yUeHwsl, CTPYKTYPUPOBaHO TaKUM 00pa3om,
yroOBl  OBJaJileHHe TeoOMeTPUYeCKHUMHM TOHSATUSAMH W HaBbIKAMH  OCYIIECTB/ISIOCH
TIOC/IeZIOBaTeIbHO U TIOCTYTIaTebHO, C COO/IO/IeHeM TIPUHLIMIA TPeeMCTBEHHOCTH, UTOOBI
HOBBIe 3HaHHS BK/TIOYAJTMCh B OOI[YIO CHCTEMY reOMEeTPUUEeCKUX Tpe/CTaBIeHUA 00yJaroImxcs,
pacimpsisi v yriyosnsist e€, o0pa3yst IpOYHbIEe MHO>KECTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/TAHE
Ha v3yueHnue reomeTpuy 0TBOAUTCA 2 4yaca B Hefiesnro B 10 Kjacce Heziento 68 yacos.
COJEPKAHME YYEBHOI'O KYPCA



IIpsiMble U MVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TOHSATHS cTepeoMeTpud. Touka, MpsiMasi, MIIOCKOCTb, MPOCTPaHCTBO. [ToHsATHe
00 aKCMOMaTHYeCKOM TMOCTPOEHUH CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U CJIe[ICTBUS U3 HUX.

B3aumHOe pacriosio)keHue TPSIMBIX B TIPOCTPAHCTBE: TepeceKaroluecs, rapasuie/ibHble 1
CKpeIMBaKIuecss TpsMble. [lapa/uleZlbHOCTb TPSIMBIX W TIJIOCKOCTEH B TMPOCTPAHCTBE:
TrapaJiie/ibHble TIpSIMbIe B TIPOCTPAHCTBE; TIAPA/UIENIbHOCTh TPEX TMPSMBIX; Tapaslie/lbHOCTh
NPSIMOM M TUIOCKOCTH. YTJIbI C COHArpaBJeHHbIMH CTOPOHAMH; YroJl MeXAy TpSIMbIMU B
npocTpaHcTBe.  Ilapa/ieflbHOCTh — TUIOCKOCTEH:  Tlapasule/ibHble  TUIOCKOCTH;  CBOWCTBA
Tapa’uie/IbHBIX MJI0CKOCTel. TIpocTeiiiiiie mpoCcTpaHCTBeHHbIe (UTYPHI Ha TUIOCKOCTH: TeTPasp,
Ky0, Mapasiesienure;/j; MIOCTPOEHHEe CeUeHHH.

[TeprieHAVKYISAPHOCTh TIPSMOM W TIJIOCKOCTH:  TIEPIIeHAUKY/sSpHbIe TIpSMble B
TIPOCTPAHCTBe, TIPSIMble TMapajuiesibHble W TepreHJUKY/spHble K TUIOCKOCTH, TPHU3HAaK
TIeprieHIUKYISIPHOCTH TIPSIMOM U TUIOCKOCTH, TeOpeMa O TIPSIMOM TepIieHAUKYISIPHOM TJIOCKOCTH.
YT/bl B IPOCTPAHCTRBE: YTOJ1 MeXKAY MPSIMOM U TJIOCKOCTBIO; IBYTPAHHBIN YTOJI, TMHEMHBINA YT O
JBYrpaHHOTO yrnia. [lepmeHJuKy/sp W HAK/JIOHHbBIE: pPAacCTOSIHWUE OT TOYKH [0 TIJIOCKOCTH,
pacCTOsiHYE OT TIPSIMOM /0 TIOCKOCTH, TIPOEKLUsSI (GUTYPhI Ha MJIOCKOCTh. [1epreHjuKy/IsIpHOCTD
TJIOCKOCTeHM: TIpU3HAK I[eprHeHAVKY/ISpPHOCTH ABYX IUIOCKOcTe. Teopema 0  Tpéx
TiepreHANKYJIsSpax.

MHororpaHHUKH

[ToHsiITME MHOTOTPAHHWKA, OCHOBHBIE 3/IEMEHTHI MHOTOTDAHHWKA, BBIMYK/Ible |
HEBBIyK/Ible MHOTOTPAHHUKH; pa3B&éPTKa MHOTOTPaHHUKA. [Tpu3Ma: n-yronbHast Mpu3Ma; TpaHu v
OCHOBaHMUsI TIPU3MBbI; TIpsiMasi U HaKJIOHHasi IPU3MbI; OOKOBasi U T0JTHAasl TIOBEPXHOCTh TIPHU3MBI.
[Mapanenenurne ], TIPSIMOYTOJIBGHBIN Tapasulesienuries] ¥ ero CBoMcTBa. [lnupamuja: n-yrojbHas
npaMyzia, TPAaHU W OCHOBaHWe MHUpaMU[bl; OOKOBasi M TIOJHAsi TIOBEPXHOCTb TMHUPAMU/IBI;
npaBU/bHAasE W yCeuéHHas TMpamMuza. OJJeMeHThl TPU3Mbl U MUpPaMufbl. [IpaBUBHBIE
MHOTOTPaHHUKHU: TIOHSITWE TIPAaBUJIBHOTO MHOTOTDaHHUWKA; MpaBWU/IbHAs TPU3Ma W TpaBU/IbHAsI
TTMpaMK/Ia; MpaBWIbHAs TPeyTOoJIbHasK MMPaMUZia ¥ TIPaBUIBHBIN TeTpasap; Ky0. [IpescTaBieHue o
TIPaBW/IbHBIX MHOTOTPAaHHUKAX: OKTas/Ip, J0JeKasAp U ukocasp. CeueHust IPU3MbI U MTUPAMU/IBL.

CummeTpusi B TIPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIbHO TOYKH, TMPSIMOM, TIIOCKOCTH.
DJieMeHTbl CHMMEeTPUH B MTUPaMK/iaX, Mapasiyiesienureax, MpaBUIbHbIX MHOTOTPAaHHHUKAX.

BbIunic/ieHre 371eMeHTOB MHOTOTPDAaHHHUKOB: pEOpa, AraroHanu, yribl I1nomazbs 60KoBOM
TIOBEPXHOCTH U TIOJTHOM NTOBEPXHOCTH MPSIMOM MPU3MBI, TIOLa/[b OCHOBAHHIA, TeOpeMa 0 O0KOBOM
TIOBEPXHOCTH TIPSIMOM Tipr3Mbl. [Loiass 60KOBOM MOBEPXHOCTH M TIOBEPXHOCTH TTPAaBUIBHOM
TIMpaMU/bI, TeOpeMa O IJIOMIAAN yCeuéHHOM nupamuel. [ToHsTre 06 00bémMe. OObEM TUpaMU/IbI,
TIPU3MBI.

[TogoOHble Tema B mpocTpaHcTBe. COOTHOLIEHHS! MEXIY TUIOIA/ISIMU TTOBEPXHOCTEH,
00bEéMamMu MOI0OHBIX TeJ.

IVIAHUPYEMBIE PE3YJ/IbTATBI



JIMMHOCTHBIE PE3YJ/IBTATbBI

JINUHOCTHBIE pe3yJ/ibTaTbl OCBOEHMsI TpOorpamMmbl ydyeOHOro mpeaMeTa «MaremaTHhKa»
XapaKTepU3yHTCS:

I'paxxpaHcKoe BocriuTaHue:

cOpMUPOBAHHOCTBIO TPAKIAAHCKOW TO3WLMKA OOydYaroierocsi Kak aKTHBHOTO W
OTBETCTBEHHOT'O u/ileHa POCCUHCKOTrO OOIIecTBa, Tpe/iCTaB/eHneM O MaTeMaTUYeCKUX OCHOBAx
(YHKLMOHMPOBaHUSI PAa3/MUHbIX CTPYKTYp, SIBJIEHHH, TMPOLIeAyp TPakAaHCKOro o0IjecTBa
(BbIOOpBI, OMPOCHI U TP.), YMEHWEM B3aMMO/IEMCTBOBATh C COLIMA/JILHBIMM WHCTUTYTaMH B
COOTBETCTBUHM C UX QYHKLIMSMU U Ha3HAUeHUEM.

IlaTpuoTHUecKoe BOCIMTAHHE:

c(hOpMHPOBAHHOCTHIO POCCHUMCKOM IPaXKAaHCKOW UIEHTUYHOCTH, YBa)KeHHS K MPOLLIZIOMY U
HaCTOSALLEMY POCCUHMCKON MaTeMaTHUKH, LIeHHOCTHBIM OTHOILIEHHEM K [JOCTH)KEHUSIM POCCUMCKUX
MaTeMaTUKOB ¥ POCCUMCKOM MaTeMaTUUeCKOW ILIKOJIbl, K WCMO/b30BAHUI0 3TUX JOCTWKEHUW B
JPYTUX HayKaxX, TEXHOJIOTHSIX, Chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUA:

OCO3HaHVEeM [yXOBHBIX LIEHHOCTed PpOCCUKWCKOrO Hapoja; C(POPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O0 CO3HAHMS, 3TUYECKOrO NMOBE/IeHNs], CB3aHHOIO C MPAaKTUYeCKUM IpYMeHeHUueM
JOCTYDKEHUM HAayKU U [1esiTeNIbHOCTBI0 yUEHOr0; OCO3HaHMEeM JIMUHOTO BKJIaZJa B MOCTpPOeHUe
yCTOWYMBOTO OyAyLIero.

JcTeTHYeCcKoe BOCIIUTaHUe:

3CTeTUYeCKMM  OTHOLIEHWeM K MHDPY, BK/IHOUYasg OSCTeTMKY  MaTeMaTHUYeCKHUX
3aKOHOMEPHOCTeH, OOBEeKTOB, 3aiay, peIIeHuH, pacCyX[JeHuH; BOCTIPUMMYMBOCTBIO K
MaTeMaTUYeCKUM acrieKTaM pas3/IMYHbIX BUJI0OB UCKYCCTBA.

dusnyeckoe BOCIUTaHKe:

C()OPMHUPOBAHHOCTbIO yMeHUsl TIPUMEHSTb MaTeMaTHyeCcKde 3HaHWs B MHTepecax
3[0pOBOTO U 0Oe30macHOro obpasa >XW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/]0POBBIO
(3mopoBoe mMTaHMe, COATAHCMPOBAHHBIM PEXUM 3aHATHM M OTIbIXa, perysspHas ¢pusnueckas
aKTUBHOCTH); (PM3UUECKOT0 COBEpILEeHCTBOBAHUS, MPHU 3aHATHSIX CIIOPTUBHO-03[0POBUTE/IbLHOU
JesITeJIbHOCTBIO.

TpyaoBoe BocriMTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HaHWEM LIeHHOCTU TPYO0JI00Hs; MHTEpecoM K pas3/MuHbIM
cepam npodeccuoHaNbHOU JleATe/TbHOCTH, CBSA3aHHBIM C MaTeMaTUKOW U eé MpUI0KeHUSIMH,
yMeHHeM COBepLlIaTh OCO3HAHHBIN BbIOOp Oyayliieil mpodeccuu 1 peann30BbIBaTh COOCTBEHHbIE
JKU3HEHHbIe TIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHueCcKoMy 00pa30BaHHUIO M
camM000pa30BaHMIO Ha MPOTsHKEHUH BCel KM3HW; TOTOBHOCTHIO K aKTUBHOMY YUYaCTHIO B PellleHUH
MpaKTUUeCKUX 3a/lauy MaTeMaTUueCKOUN HarpaBIeHHOCTH.

JKOJIOrHYecKoe BOCIIUTaHUe:

Cc(hOpMHPOBAHHOCTBIO 3KOJIOTMYECKOM KYyJ/bTYpbl, NOHUMaHWEM BJIMSHUS COLMA/IbHO-
5KOHOMUYeCKMX IIPOLeCCOB Ha COCTOSIHWE MPUPOAHOM M COLMAJBbHOM Cpefibl, OCO3HaHWeM
r7100aIbHOTO  XapakTepa  JKOJOTWYeCKuX TipobsieM; opueHTaleld Ha  NpUMeHeHHe
MaTeMaTHYeCKUX 3HaHWM /IS pellleHrs 3a7iad B 00/1aCTH OKpY»Karollel cpe/ibl, TJIaHUPOBaHHS
MOCTYIIKOB M OL[€HKH X BO3MOXXHBIX ITOC/Ie[CTBUH /IJI1 OKPY>KatoILlel CpeJibl.

IleHHOCTH HAYYHOTrO MTO3HAHMA:

Cc()OpMHPOBAHHOCTbI0 MHUPOBO33p€HUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YDOBHIO
Pa3BUTHS HayKU U OOII|eCTBEHHOW MPAKTHKHY, TOHMMaHHWEM MaTeMaTHueCKol HayKd Kak Cepsl
yesI0BeYeCKOHW J1esiTeJIbHOCTH, 3TArloB eé pa3BUTHSL M 3HAUMMOCTH /11 Pa3BUTHUS LIUBWIN3ALIUY;
OBJIaZleHHeM s13bIKOM MaTeMaTUKU U MaTeMaTU4eCKO! Ky/IbTYPOU KakK CpeiCTBOM IT03HaHUSI MUPa;
TOTOBHOCTBIO OCYILIECTBJ/ISITh TPOEKTHYIO U MCCJIe[|0BATeIbCKYIO [1esITeIbHOCTh MHAUBUAYAIbHO U
B IpymIe.

METAIIPEJMETHBIE PE3YJ/IbTATBI



MertarnpemMeTHbIe pe3y/IbTaThl OCBOEHHS MTPOrpaMMbl y4eOHOTro rpeaMeTa «MaTeMaThKa»
XapaKTepu3ylTCs ~ OBJlaieHUeM  YHUBepCalbHbIMU  TO03HABaTe/JbHBIMHM  /IeCTBUSIMU,
YHHBEpPCa/IbHBIMM ~ KOMMYHHUKATHBHBIMUA ~ JIeWCTBUSMH, YHUBEPCATbHBIMU  PETry/ISTHBHBIMU
JIeCTBUSIMHU.

1) YHuBepcanbHble MO3HABaTe/IbHbBIE [[eCTBUs, 0becrieunBatoT opMrpoBaHre 6a30BbIX
KOTHUTHBHBIX TIPOLIECCOB 00Oyuaroumxcsi (OCBOeHHe MeTO/|0B TI03HAHUsI OKPYXKAIOIero MUpa;
NpUMeHeHHe JIOTHUeCKHX, UCC/IeJoBaTe/IbCKUX OTepaLiui, yMeHui pabotaTh ¢ nHbopMaryei).

Ba3oBble loruueckue JAeiicTBUs:

® BbIAB/ATH M XapaKTePH30BaTh CYILeCTBEHHbIe MPU3HAKA MaTeMaTHUeCKUX 00BEeKTOB,
TIOHSITUM, OTHOIIEHWH MeXy TOHSTHUSIMU; (POPMYJMPOBAThH OIpeZeseHus] TOHSATHM;
yCTaHaB/IMBATh CYIeCTBEHHbIH MPU3HAK K/1acCH(HUKALY, OCHOBAHKS AJ1s1 000011eHus 1
CpaBHEeHUsI, KpUTePUU TIPOBOJJUMOr0 aHa/In3a;

®  BOCIIPUHUMATh, (HOPMY/IMPOBATh U TPe0Opa30BbIBATE CYKAEHHS: yTBepAUTEe/NbHbIE U
OTpULiaTe/IbHbIE, eIMHUUHbIE, YaCTHBIE U 00IIIMe; YC/IOBHBIE;

®  BBbISB/ISTH MaTeMaTHYeCKHe 3aKOHOMEePHOCTH, B3aMMOCBSI3U U TIPOTUBOPeurs B haKTax,
JAHHBIX, HAOJ/IIOZIEHUSIX W YTBEP)KAEHWSIX; TpejjiaraTh KPUTEPUU [/ BbISBIEHHUS
3aKOHOMEpPHOCTeHN M NPOTHUBOPEeYN;

® [1eflaThb BBIBOJBI C WCIIO/Ib30BAHHMEM 3aKOHOB JIOTHKH, [1€IyKTUBHBIX U WHYKTUBHBIX
YMO3aK/IFOUeHUH, YMO3aK/IFOUeHUH 10 aHajI0THH;

® [IPOBOJUTH CAaMOCTOSITEILHO /I0Ka3aTe/IbCTBa MaTeMaTUUeCKUX YTBepXKJeHUM (TIpsiMble
M OT TIPOTUBHOIO), BBICTPaWBaTb apryMeHTALMIO, TIPUBOJUTH TIPUMEpbl U
KOHTDIIPUMeEPbI; 000CHOBBIBaTh COOCTBEHHBIE CY)K/I€HUSI Y BHIBO/IbI;

e BpIOMpaTh Crocob pelieHust yueOHOWM 3ajaud (CpaBHMBATh HECKOJBKO BapUaHTOB
peliieHus1, BbIOMpaTh Haubosiee MOAXOAIMNA C YUETOM CaMOCTOSITE/IbHO BbI/Ie/IeHHBIX
KPUTEpHEB).

Ba3oBble Hcc/iejoBaTeIbCKUe /[eHCTBUA:

® WCTO/MB30BaTh  BOMPOCHl  KaK  WCC/IEIOBATE/IbCKMM ~ WHCTPYMEHT — TIO3HAHWS,
(opMyTUpOBaTh BOTIPOCHI, (PMKCHPYIOIIYEe TIPOTHBOPeUre, Mpob/ieMy, yCTaHaB/IMBATh
UCKOMOe W JaHHOe, (OPMHDOBAaThb THIIOTe3y, ApryMeHTHPOBAaTb CBOKO TIO3HWIMIO,
MHeHUe;

® [IPOBOJWTH CAMOCTOSTE/NILHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIe[joBaHUe TI0
yCTaHOBJIEHUIO 0COOeHHOCTell MaTeMaTHueckKoro o0ObeKTa, siBJieHWs, IIpoLiecca,
BBISIBJIEHUIO 3aBUCUMOCTel MeXy 00beKTaMu, SIBJIEHHSIMH, TIPOL{eCCaMH;

® CamMoOCTOSTeTbHO (OpMy/THUpOBaTh 0000IEeHUs U BBIBOABI 10  pe3y/jabTaTaM
npoBeJjéHHOT0 HabMI0/|eHNs], UCCIe0BaHtsl, OLeHUBATh I0CTOBEPHOCTh TMOTy4YeHHbIX
pe3yJibTaToB, BBIBOJIOB U 0000IIeHHI;

® [IPOTHO3UMPOBAaTb BO3MO)KHOE Pa3BUTHe TPOLIECCa, a TAK)KE BbIIBUTATH MPeTI0N0KEeHHs
0 ero pa3BUTHU B HOBBIX yCJIOBUSIX.

Pa6ora c uadopmanueii:

®  BBbISIB/ATH JepUIUTHI MHPOPMALMHU, JaHHBIX, HEOOXOJUMBIX /ISl OTBETa Ha BOIPOC U
Q1S pelLieHyst 3a/1auy;

* BbiOMpaTh WHGPOPMALIMI0O M3 MCTOUHMKOB pAa3/IMYHbIX TUIIOB, aHa/IU3HUPOBaTh,
CHCTeMaTU3UpOBaTh U WHTEPIIPeTHPOBaTh MH(OPMALMIO Pa3MWYHbIX BHOB U (HhOpM
Tipe/iCTaB/IeHuUsI;

® CTPYKTypupoBaTh HHGOPMALMIO, TIPEACTaBASTb €€ B pa3IMuHbBIX  (opMmax,
W/ITFOCTPUPOBATh rpaduuecKy;

® OIleHMBATh HAAEKHOCTh HMH(GOPMALMM IO CAMOCTOATENFHO C(HOPMYIMPOBAaHHBIM
KPUTEPUSIM.

2) YHuBepcasbHble KOMMYHHMKATHBHBIE [IeMCTBHS, 00ecreunBa0T C(pOPMHUPOBAHHOCTD

COLMA/IbHBIX HAaBBIKOB 00YyUarOLI[UXCSl.

O6meHue:



BOCITPYHUMATh U (hOPMYIMPOBaTh CY)XK/|€HHSI B COOTBETCTBUU C YCJIOBUSMH U LIeISIMU
o0ILleHusi; SICHO, TOYHO, TPAaMOTHO BbIpa)kaThb CBOK) TOUKY 3peHHUs] B YCTHBIX U
NMMCbMEHHBIX TeKCTaX, /laBaThb MOSICHEHHS TI0 XOAY PelleHHs 3a/jaui, KOMMEeHTHPOBaTh
TIOJTyYeHHBIN pe3y/bTar;

B X0/le 00CY>X/IeHHs 3a/laBaTh BOTIPOCHI M0 CYIIEeCTBY 00CYK/1aeMoi TeMbl, TIPOOIeMbI,
pelllaeMoii 3a/jauu, BbICKA3bIBaTh U/leH, Halle/leHHbIe Ha TIOMCK PellleHus]; COMOCTaBIsITh
CBOM CY’KZI€HHS C CY>KIeHUsIMU IPYTUX YUaCTHUKOB Axanora, 00Hapy>kKUBaTh pa3inuue
M CXOJCTBO TO3UWL[MH; B KOpPPEeKTHOM ¢opme (POpMy/aIMpOBaTh pa3HOIJIACHsl, CBOU
BO3Pa’KeHMUS;

TIpe/ICTaB/IsITh pe3y/IbTaThl pelleHUs 3a/jauu, SKCIIepUMeHTa, UCC/ieIoBaHUsl, TIPOEKTa;
CaMOCTOSITe/ILHO BbIOMpaTh (pOpMaT BBICTYIUIEHHWS C Y4YETOM 3a/jau Ipe3eHTaluu U
ocobeHHOCTel ayJUTOpHUH.

CoTpyaHHUYeCcTBO:

TIOHUMATh ¥ UCII0/Ib30BaTh MIPEUMYIL[eCTBa KOMaHHOW ¥ MHAVBUYa/IbHON PabOTHI Iy
pelleHr yueOHBIX 3a/lau; MPUHUMATH LieJIb COBMECTHOM /1eSITeIbHOCTH, TJIAHUPOBATh
OpraHM3al[i0 COBMECTHOM paboThl, pacrpesienaTh BUAbI pabOT, /10roBapuUBaThCH,
o0Cy»X1aTh MpoLecC U pe3yabTaT paboThl; 00001aTh MHEHHSI HECKOJIBKUX JTFO/IeH;
y4acTBOBATh B TPYIIOBBIX opMax paboThl (00CyKaeHHs, 00MeH MHEHHH, «MO3rOBbIe
IITYPMBI» ¥ UHBIE); BBITIOTHATH CBOK YaCTb PabOThI M KOOPIUHUPOBAThH CBOU JIeHCTBUS
C IPyTMMHM ujieHaM{ KOMaH/Ibl; OIleHHBaTh KaueCTBO CBOETrO BK/IaJja B OOLIHIA TPOAYKT
TI0 KpUTepHsiM, CHhopMyIMPOBAaHHBIM YYaCTHUKAaMH B3aUMO/IeHCTBYSI.

3) YHueepcanbHble pezyasimugHble Oelicmeusi, obecneuusarom opmuposaHue CMbiCA08bIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCTIU.
Camoopranu3sanus:

COCTaBJIATH TJIaH, aJITOPUTM pelleHHs 33/laui, BEIOUPaTh CrIoco0 peleHusi C y4eToM
VMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUPOBaTh U
KOpPeKTUPOBaTh BapHUaHThI pellleHui C yUéToM HOBOW MH(OpMaLMK.

CaMOKOHTpOJIb:

B/a/leTh HaBblKaMU II03HaBaTe/JbHOW pe(eKCMM KakK OCO3HaHWs COBepllaeMbIX
JeCTBUI U MBICTUTE/bHBIX TIPOLECCOB, WX pe3yJbTaToOB; B/afleTh CriocobaMu
CaMOMNpOBEpPKH, CAaMOKOHTPOJ/ISI Tpoliecca M pe3y/bTaTa pelleHds MaTeMaTH4eCcKOu
3a/jauy;

npeJBU/IeTh TPYJHOCTH, KOTOpble MOTYT BO3HUKHYTb IPU pellleHUH 3a/jaud, BHOCHUThb
KOPPEKTHUBBI B €ATE/IbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, /JaHHBIX, Hal/IeHHbIX
OIIMOOK, BBISIB/IEHHBIX TPYAHOCTEH;

OLleHMBaTh COOTBETCTBHE pe3y/bTaTa ILelM W YCJIOBUSIM, OOBSCHATH TIPUUMHBI
JOCTIDKEHUS] WM HEeIOCTVDKEeHHs Pe3y/bTaTOB [IesITelIbHOCTH, HaXOJWUTh OLIMOKY,
JlaBaTh OLIEHKY NMPUOOPEeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATHBI

OneprpoBaTth NMOHATUSAMMU: TOUKA, MPsiMast, MJIOCKOCTb.
[TprMeHATh aKCMOMBI CTEPEOMETPUU U C/IefICTBUS U3 HUX TPU pellleHuH reOMeTpUUecKuX

3ajau.

OnepypoBaTh TMOHATHSIMU: T[apajie/IbHOCTL U TepHeHJUKY/ISPHOCTb TPSMbIX U
TVIOCKOCTeH.

KnaccuduimpoBaTh B3aMHOe pacriosioykeHue MpsSIMbIX 1 TJIOCKOCTel B MPOCTPaHCTBe.

OnepupoBaTh TOHSATHSIMU: [BYTPaHHbIM yro/, TpaHW /[BYTPaHHOrO yrIJja, pebpo
JIBYTPaHHOTr0 yTJia; IMHENHbINA yroJ ABYTPAHHOTIO YIJIa; FPajyCcHasi Mepa ByrpaHHOro yrJa.

OmnepupoBaTh TMOHSATUSIMU: MHOTOTPAHHUK, BBIMYK/bI W HEBBIMYK/IbI MHOTOTDaHHUK,
3/1eMeHThbl MHOTOTPaHHUKA, MPaBU/IbHbI MHOTOTPDAaHHUK.



PacriosHaBaTh OCHOBHbIE BH/bI MHOTOTPAaHHMKOB (NIMpaMuWZa; MpH3Ma, MPSMOYTOJIBHBIMN
napasuienenuref, Ky0).

KnaccuduipoBath MHOTOTDaHHUKH, BbIOMpas OCHOBAaHUSI [ KJaCCU(PUKALUH
(BBIMYK/IbIe U HEBBIMYK/ble MHOTOTDAaHHUKH; TpaBUIbHbIE MHOTOTPaHHUKH; TIpsSMble WU
HaK/IOHHbIE [TPU3MBbI, 1apasiiesenumne/bl).

OnepupoBaTh MOHATUSIMU: CeKyI1jasi TVIOCKOCTh, CeUeHHe MHOTOIPaHHUKOB.

OOBSICHATH IPUHLIMITBI TIOCTPOEHHS CEYeHHH, UCII0/b3Ysl MeTO/ C/IeJJOB.

CTpouTtb ceueHHss MHOTOTDaHHUKOB MeTO/IOM CJIefIOB, BBITIOMHATH (BBIHOCHBIE) TI/IOCKHE
YyepTeXXy U3 PUCYHKOB MPOCTHIX 00BbEMHBIX PUTYD: BUJ CBepXY, COOKY, CHHU3Y.

PelnaThb 3a7iaun Ha HaXOXK/IeHWE TeOMETPUUECKHUX BeJTMUMH 110 00pa3iiaM WU arOpUTMaM,
TIPUMeHsIsl M3BeCTHbIe aHAUTHUeCKHe METO/bl TPU PelleHHWH CTaH/JapTHbIX MaTeMaTH4eCcKuX
3a/lau Ha BbIUMCJ/IEHWe PACCTOSIHUN MeXy [ByMsI TOUKaMH, OT TOYKH /|0 TIPSIMOM, OT TOYKH [J|0
TJIOCKOCTH, MeX/y CKPelL[UBarOILMUCS MPSIMbIMHU.

PelnaThb 3a7iaun Ha HaXOXK/IeHWEe TeOMETPUUECKHMX BeJTMUMH 110 00pa3iiaM WU arOpUTMaM,
TIPUMeHsIsl M3BeCTHbIe aHaUTHUeCKHe METO/bl TPU PelleHHWH CTaHapTHBIX MaTeMaTH4eCcKuX
3a/lau Ha BBIYMC/EHHE YIVIOB MeXAY CKDeIUBAIOLUMUCS TIPSIMbIMHM, MeXJy TpSIMON U
IJIOCKOCTBI0, MeX/1y TJIOCKOCTSIMH, [IBYTPAHHBIX YIJIOB.

BbIuncasTe 00BEMBI U TUIOLIA/IU TTOBEPXHOCTEeH MHOTOTPAaHHUKOB (TIpU3Ma, MpaMKza) C
npuMeHeHreM (HOpPMYIT; BBIYMC/IATH COOTHOLIEHHS MeK/y TUIOLIA/IsIMUA TIOBEePXHOCTel, 00BbéMamu
1oJJ00HBIX MHOT'OI'PaHHUKOB.

OnepupoBaTh MOHATUSMHU: CUMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCb U IIJIOCKOCTb
CUMMETPHH; LIeHTP, OCh U MJIOCKOCTb CUMMeTPUU (UTYPHI.

V3Bnekath, peoOpa3oBbIBaTh U WHTEPIPETUPOBATh MH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reomMeTpuueckux (urypax, rpeJcraBjieHHYI0 Ha YyepTe)Kax U pUCYHKax.

[lpumeHsiTH TeoMeTpuueckre (aKTbl /s PpelleHus CTepeoMeTPUUecKUX 3afad,
TIpe/rio/araildX HeCKOJIbKO II1aroB pellieHus, eCM YCIOBUSI TIpPUMeHeHHUsl 3a/laHbl B SIBHOM
dopwme.

[IpuMeHsITH TIpOCTeiillIMe TpOrpaMMHble CpPeACTBAa W 37eKTPOHHO-KOMMYHUKAI[MOHHbIE
CHCTeMbl NI pelLlleHrnH CTepeoMeTpUUecKuX 3azau.

[lpvBOAWTL TIpUMepbl MaTeMaTHUeCKHWX 3aKOHOMEDHOCTeld B TIpUPO/le M JKU3HW,
pacrio3HaBaTh NpPOsiB/IeHUE 3aKOHOB [eOMEeTPUM B UCKYCCTBe.

[IpuMeHsITh TOMy4YeHHble 3HAHWSI HA TPAKTHUKe: aHaIU3UPOBAaTb peasibHble CHUTyalud U
NPUMEHSITh ~ M3yYeHHble TIOHSATUS B  TIpOLleCCe TIOMCKA  peIleHus] MaTeMaTHuecKd
copmynvpoBaHHOW Mpo6sieMbl, MOJENMPOBATh peasibHble CUTYal[id Ha si3bIke TeoMeTpHH,
WCC/IeJ0BaTh MOCTPOEHHbIE MOJIeN C WCIOb30BaHUEM TeOMEeTPUUEeCKUX TOHATHU U TeopeM,
arrapaTa ajreOpbl; peliaTh MPaKTUUYeCKUe 3a/laud, CBsI3aHHbIE C HAXOXKAE€HUEeM TeOMeTPHUUeCKIX
Be/IMUMH.



TEMATHNYECKOE IVNTAHUPOBAHUE

KosinmuecTBo uacoB D/IeKTPOHHbIE
Ne Hammvenogae Ipaktnuec | (uudppoBbIe)
n/n ﬁaiieitifMllfeM Bcero KOHTPGOHBH KHe oOpa3oBaTe/bHbIE
porp ble padoThbI paboThI pecypcI
BEeletue B bubmmoreka IIOK
1 ore AeOMeT Lo 5 https://m.edsoo.ru/1
peoMeTp 209e37
IIpsiMble U MJIOCKOCTU
B TIPOCTPAHCTBE. bubmioTeka 1IOK
2 [TapannenbHOCTB 17 2 https://m.edsoo.ru/1
MpSAMBIX U c209e37
TJIOCKOCTeN
[TeprieHAWKYASPHOCT Bubmioreka IIOK
3 b TIPSIMBIX U 12 1 https://m.edsoo.ru/1
TJIOCKOCTeN c209e37
Yribl Mexay Bubmioreka IIOK
4 MIPSIMBIMH U 12 1 https://m.edsoo.ru/1
TJIOCKOCTSIMU c209e37
bubmmoreka ITOK
5 MHororpaHHUKH 14 1 2 https://m.edsoo.ru/1
c209e37
[ToBTOpEHME: bubmmoreka IIOK
6 ceyeHMsi, paCCTOSTHUS 8 1 https://m.edsoo.ru/1
Y yIJIbl c209e37
OBIIEE KOJIMYECTBO 68 6 0
YACOB I10 ITTPOT'PAMME




IIOYPOUYHOE IVIAHUPOBAHUE

KoimnuyecTBo
JJ/IeKTPOHHbIE
4yacoB 'Z[aTa
Ne nudpoBbie
Tema ypoka K| ITI | u3yuyeH
n/n oOpa3oBare/IbHbIE
Bcero | \ \ A
pecypchl
p p
OCHOBHBIE TTIOHATHSA
CTepeOMeTpHUU: TOUKA, MpsiMas,
IJIOCKOCTb, MPOCTPAHCTBO. httos.//
ttps:
[TpaBua n3o00pa’keHus Ha
5 1 03.09 m.edsoo.ru/
VCYHKax: U300pakeHUst
pUCYHKax: 1300p D3VCJ7UN4
TJIOCKOCTEeM, Mapasiie/bHbIX
NpsIMBIX (OTPE3KOB), CepevHbI
oTpe3sKa
[MToHsATHE 06 aKCHOMAaTHUYECKOM
IIOCTPOEHUU CTePEeOMEeTPHUU: https://m.edsoo.ru/
1 03.09
aKCHUOMBI CTepeoMeTpUU U SLMI7R3BL
C/1e[ICTBUS U3 HUX
[MToHsATHE 06 aKCHOMAaTHUUeCKOM
[IOCTPOEHUU CTePeOMEeTPHUU: https://m.edsoo.ru/
1 10.09
aKCMOMBbI CTEPEOMETPUH U DUKAX7QE1
C/1e[ICTBUS U3 HUX
[MoHsTHE 06 aKCHOMAaTHUeCKOM
IIOCTPOEHUU CTepeOMeTPHUU: https://m.edsoo.ru/
1 10.09
aKCUOMBI CTepeoMeTpUU 1 YPKSS5MLIJL
CJ1e[ICTBUS U3 HUX
[ToHsiTHe 06 aKCHOMaTUUECKOM
IIOCTPOEHUU CTepeOMeTPHUU: https://
1 17.09
aKCUOMBI CTEPeOMeTPUU U m.edsoo0.ru/I3A98J679
CJ1e[ICTBUS U3 HUX
[TapanienbHOCTb NPSMBIX U
TMIJIOCKOCTEN B ITPOCTPAHCTBeE:
pocIp 1 17.09
rapasijie/ibHble MpsiMbie B
TIPOCTPAHCTBE;
[TapanienpHOCTb NPAMBIX U
TIJIOCKOCTeM B MPOCTPAHCTBeE: 1 24.09 tps:/m.edsoo.nu/
POCTP ' ‘ CS9VLQLH6
rapasjieJ;ibHOCTb TPEX MPSIMbIX.
[TapannenbsHOCTE NPAMBIX U
IIJIOCKOCTEU B ITPOCTPAHCTBe: https://m.edsoo.ru/
o 1 01.10
rapasiie/IbHOCTE IPAMON U PO5J6D23U
TIJIOCKOCTH.




KoutposibHast padora Ne 1 o

TIJIOCKOCTH: TIepIIeH AUKYJIIDHbIE

9 Teme "IIpsiMble ¥ TIJIOCKOCTU B 01.10
MpoCTpaHcTse."
B3auMHoe pacniosiokeHue
MPSIMBIX B MMPOCTPAHCTBE:
10 I « ecs: 08.10 https://m.edsoo.ru/
epecekaroluecs, . [UIWSKRS
rapasijie/ibHble U
CKpelLMBarolIyecs npsiMbie

1 Yr71bl € COHarpaBieHHbIMU 08.10 https://m.edsoo.ru/
CTOpOHaMH ' LLJAVHVBW

12 Yron Mexay npssMbIMU B 15.10 https://m.edsoo.ru/
TPOCTPAHCTBE ) KGIM80EUK

13 Yron Mexay NpsiMbIMU B 15.10 https://m.edsoo.ru/
MIPOCTPAHCTBE ' 24LVWH9V8

14 [TapannenbsHOCTDb MIOCKOCTEM: 2710 https://m.edsoo.ru/
napa’ijie/ibHble MJIOCKOCTH ' BUSTQI9HZT

. https:/
[TapanienbHOCTb TJIOCKOCTEM:

15 P 22.10 m.edsoo.ru/
napasijiesibHble MJIOCKOCTH 0KQQK2ABA
CBolicTBa napa’sie/bHbIX Mle:

16 . p 05.11 m.edsoo.ru/
TJIOCKOCTeMN OERNDFAMO

17 CBolicTBa napa’suie/bHbIX 05.11 https://m.edsoo.ru/
IJIOCKOCTEN ’ KMUQPILLO
[TpocTeiiiire IPOCTPaHCTBEHHbIE https://

18 (urypbl Ha TJIOCKOCTH: TeTpas/ip, 12.11 m.edsoo.ru/

Ky0, TIapasuiesienures 1MQ3AJ3S5
HauanbHble cBefieHusi 0 Kybe u

19 nvpamue, ux pasBéprku U 1211 https://m.edsoo.ru/
Mozenu. CeueHust ) MRT13XP79
MHOI'OIPaHHUKOB

. https://m.edsoo.ru/

20 ITocTpoeHue ceueHui 19.11 DI3AXOSJ8
KouTtponbHas padora Ne 2 110

ol eve "TlaDaLIELHOC 19.11 https://m.edsoo.ru/
TeM pujjn JIbHOCTb MPSIMBIX U . 20GC37ZP9P
TJIOCKOCTEMN

22 [TocTpoeHue ceueHUH. 26.11
[TonaTus: nepecekaroecs

2 HTOCKOCTIA. T K ecs 26.11 https://m.edsoo.ru/

JIOCKOCTH, TlepeceKaroiuec . BIAOSOJER
ripsiMasi ¥ TIJIOCKOCTh

24 [TepnieHKyISIPHOCTD NPSIMOU U 03.12 https://

m.edsoo.ru/




npsAMbIe B IIPOCTPaHCTBE

O6RNDFAMO

[TepnieHMKyISIPHOCTD NPSIMOU U

https://m.edsoo.ru/

25 IVIOCKOCTHU: TTepIIeHIUKY/IsIPHEIe 03.12 RN4SYBOSR
NpsiMble B TIPOCTPAHCTBe
[Ipsimble napasiesibHbIE U https://m.edsoo.ru/

26 10.12
TeprieHAUKY/IIpHbIe K IVIOCKOCTU 32MXRZDDL
[IpsimMbie mapasnienbHble U https://m.edsoo.ru/

27 10.12
TepIieHUKYIsIpHbIE K [IJIOCKOCTU JPUOTOI3N

78 IIpy3Hak nepneH uKyIapHOCTU 1712 https://m.edsoo.ru/
TIPSIMOM M TVIOCKOCTH ) DC41W6K14

29 [Ipr3Hak neprneHguKyasSpHOCTU 1712 https://m.edsoo.ru/
TIPSIMOM ¥ TJIOCKOCTH ) HD3D63S5P
[Ipr3Hak neprneHgyKy/JISpHOCTU

30 | PHPHAKTCPTICHAMKYIAD 24.12
TPSAMOU U TIJIOCKOCTU

o https://
Teopema o nipsaMou

31 P P . 24.12 m.edsoo.ru/
TeprieHUKYJ/ISIPHOM TIJIOCKOCTH YOIQSMOH1

37 Teopema o npsiMoit https://m.edsoo.ru/
nepreH UKy ISIPHOU MJIOCKOCTH 81R5KUSRJ

33 Teopema o npsiMoi https://m.edsoo.ru/
repreHAuKYISIPHOM TIJIOCKOCTU HFKNPKZ7T
KonTtposibHasi padora Ne 3 o

34 " https://m.edsoo.ru/
TeMme epHEHAHKYHHPHOCTb HFKNPKZ7T
NPSAAMBIX U IIJIOCKOCTeN"

[TeprieHAUKY/IIp ¥ HAK/IOHHBIE:

35 paccTosgHUe OT TOYKHU /0 https://m.edsoo.ru/
IVIOCKOCTH, PaCCTOSTHME OT 638GKWY7V
MPSIMOM /10 TUVIOCKOCTH
[TeprieHAUKY/IIp ¥ HAK/IOHHBIE:

36 paccTosiHUe OT TOYKHU [0 https://m.edsoo.ru/
IVIOCKOCTY, pacCTOsSAHUE OT ADG6RCACRA
MIPSIMOU /10 TUIOCKOCTH
[TeprieHAUKY/IIp ¥ HAK/IOHHBIE:

37 paccTosiHUe OT TOYKHU [0 https://m.edsoo.ru/
IIJIOCKOCTH, PaCCTOSTHUE OT VLLIQ7HXC
MPsIMOM 10 TIJIOCKOCTH

18 Y171bl B IPOCTpPaHCTBe: yIoJ https://m.edsoo.ru/
MeX/1y TPsSIMOM U TJIOCKOCTBIO 6P5BVV34R

39 YIB!l B IPOCTPaHCTBe: YIroJl https://m.edsoo.ru/
Me)Ky TIPSIMOM U TIJIOCKOCTbIO PSEFIXUAII

40 [ByrpaHHbIl yroJi, JTMHENHbIA https://m.edsoo.ru/




yroJ1 ABYTPaHHOIO yriia

6R4A0EOMD

[JByrpaHHbIl yroJi, JTMHeNHbIA

https://m.edsoo.ru/

41
yroJI ABYTPAHHOIO yIJia MLO0ZZY7C7
[TeprieHAUKYIIPHOCTD
42 IIJIOCKOCTeN: TPU3HAaK https://m.edsoo.ru/
[ePIIeHJUKYJIIDHOCTHU IBYX YRQDSMONH
TJIOCKOCTeN
[TeprieHAUKYIIPHOCTH
43 TJIOCKOCTeM: MpU3HaK https://m.edsoo.ru/
NepreHJuKy/IApHOCTH JBYX DY2AF84T2
IJIOCKOCTeN
44 Teopema o Tpéx https://m.edsoo.ru/
[IepneH uKyJasapax TS8OA9NH?2
45 Teopema o Tpéx https://m.edsoo.ru/
[epneH uKy/asapax OWS5LZ1RVZ
KonTtposibHasi padota Ne 4 o
46 Teme "YTJibl Me MPSAMBIMU U itz . ecn0.:
Ay P OP44KE54N
TJIOCKOCTSAMU"
[TonsiTe MHOTOrpaHHUKA,
OCHOBHbI€ 3/1eMEHTbI
47 MHOT'OTpaHHUKa, BbINMYKJIbIE U utps: - B1LOCHO0 I
P > BRILY OWGB1WDV3
HEBBITYKJ/Ible MHOTOTPaHHUKY;
pa3BépTKa MHOTOrpaHHHMKa
[Ipu3ma: n-yrosbHas npusMma;
rPaHU U OCHOBAHUS MPU3MBI;
48 npsMas ¥ HaK/IOHHas NPU3MBb; utpo: . BLOCHORI
P PHIMEL, VOXABPOPB
OOKOBasi U TIO/THAst TTIOBEPXHOCTh
TMPU3MBbI
[Tapannenenurnes,
49 ovIo S ADALIee o https://m.edsoo.ru/
MpSIMOYT VJH)HLH/I rapasuienenures, LSFTEZ80X
Y ero CBOMCTBa
[Tapannenenumnef,
50 oI R o https://m.edsoo.ru/
NpsIMOYT jII:HbII/I rapasuiesienures, 7 ALEDKEOL
Y ero CBOMCTBa
[T10111a1b 6OKOBOI TTOBEPXHOCTH U
MOTHOM TTOBEPXHOCTH TPSIMOM
51 3 OLLALD OCHOBAM https://m.edsoo.ru/
[PU3MBI, TI/IOLL] ,E[I:U HOBaHWU, SOY9XSILE
reopeMa 0 O0KOBOM MTOBEPXHOCTH
MPsSIMOM TIPU3MBbI
52 ITupamuza: n-yrosbHas https://m.edsoo.ru/

nupamu/ia, rpadu 1 OCHOBAHHE

MUpaMubl; OOKOBas U MoJiHast

ITCOB1WIO




TIOBEPXHOCTb MTMPaMHU/bl;
TIpaBU/IbHAs U yCeuéHHas
nupaMmuza

53

[Tnpamuja: n-yrosisHas
nvpamu/a, rpaHy U OCHOBaHUe
nMpaMu/Ibl; O0KOBast U TTOJTHAsT
IIOBEPXHOCTb NTpaMU/bl;
TpaBU/IbHas U yCceuéHHast
nvpamuja

https://m.edsoo.ru/
1TOFX00PA

54

[11o11a15 GOKOBOM MTOBEPXHOCTH U
[OBEPXHOCTH NIPaBUJILHOU
MMpaMH/ibl, TeopeMa O IUIoLagu
OOKOBOI TIOBEPXHOCTH YCEUEHHOMN
MYpaMU/ibI

https://m.edsoo.ru/
R22FHBG60

55

[TpaBU/IbHbIE MHOTOTPAaHHUKHU:
TIOHSATHE MMPABU/ILHOT'O
MHOTOTPaHHMKA; MTPaBU/IbHAST
Tpu3Ma U MpaBWIbHas TMPaMU/Ia;
TIpaBU/IbHAS TPEYTOJIbHAST
TMpaMK/ia ¥ TPaBUIbHBIN
TeTpas3p; Kyo

https://m.edsoo.ru/
LWNGFZTWE

56

CuMMeTpUs B IPOCTPAHCTBE:
CUMMeTpUsl OTHOCUTEJ/IBHO TOUKH,
MPSIMOM, TVIOCKOCTU. DJIeMEeHTbI
CUMMeTpuY B NMpaMu/ax,
rapasuiesienureax, paBUIbHbIX
MHOTOIpaHHUKaxX

https://m.edsoo.ru/
SWEUC9ENR

57

CUMMeTpUs B IPOCTPAHCTBe:
CUMMeTpUsl OTHOCUTEJ/IBHO TOUKH,
MPsIMOM, TVIOCKOCTU. DJIeMEeHTbI
CUMMeTpuY B NUpaMu/ax,
rapasuie/ienure/ax, paBUIbHbIX
MHOTOIpaHHUKaxX

58

[TpescTaB/ieHye O MPABUIbHBIX
IMHOTOTPaHHHMKAX: OKTas3/Ip,
moZieKasip U UKOCas/p.
Briuric/ieHre 3/1eMeHTOB
MHOT'OIPaHHHUKOB: PEOPa,
aroHasIu, yIJibl.

59

[1pescTaBieHye O IPaBUIbHBIX
MHOTOIpaHHUKaX: OKTas3p,
nofeKasp U UKocaszp.

BriuniciieHue 3/1eMEeHTOB

https://m.edsoo.ru/
EUP4MN760




MHOTOI'DaHHUKOB: PEOpa,
MaroHasIu, yIJibl.

60

[KoHTposibHas paboraNe 5 1o
reMe "MHoOrorpaHHuku"

61

[ToBTOpEHME, 06006ITIEHNE
cUCTeMaTH3aLus 3HaHUM.
[TocTpoeHue ceueHuli B
MHOTrOTpaHHUKe

https://m.edsoo.ru/
KXTOCIOJG

62

[ToBTOpeHMe, 06001IeHIEe
cuCTeMaTH3aLus 3HaHUM.
[TocTpoeHue ceueHuli B
MHOTOTpaHHUKe

https://m.edsoo.ru/

VHYNJQMQD

63

[ToBTOpeHue, 06001IeHIEe
CHUCTeMaTH3aLysl 3HaHUM.
BbIunic/ieHre pacCTOSTHUN: MeXXIy
JBYMsI TOUKaMH, OT TOUKH /10
TIPSIMOM, OT TOUKH /10 TJIOCKOCTH,
MEXKY CKPeIUBaAFOIIMUCS
TIPSIMBIMU

64

KounTtposnbHas padora Ne 6 110
Teme «IloBTOpeHue»

65

[TorTOpeHue, 060011eHIE
CUCTeMaTH3aLys 3HaHUH.
BbIurcieHre pacCTOSTHUIN: MEXY
JBYMSI TOUKaMH, OT TOUKH 10
TIPSIMOM, OT TOUKH /IO TJIOCKOCTH,
MEX/y CKPEIUBAIOIIMMUCS
TIPSIMBIMH

https://m.edsoo.ru/
HKP6I3JUC

66

[TorTOpeHue, 060011eHIE
CUCTeMaTH3aLUsl 3HaHWUH.
BbIuKc/ieHre pacCTOSTHUN: MEXY
JBYMSI TOUKaMH, OT TOUKH 10
TIPSIMOH, OT TOUKH ZI0 TJIOCKOCTH,
ME>Xy CKPEIUBAIOIIMMUCS
TIPSIMBIMH

https://m.edsoo.ru/
HKP6I3JUC

67

[ToBTOpeHue, 060011eHIE
cucTeMaTH3aLus 3HaHUH.
BbIunicsieHe yTI0B: MeXIy
CKPEIIMBAIOLUMUCS TIPSIMBIMHU,
Me)Ky TIPSIMOM U TIOCKOCTBIO,
JIBYTPaHHBIX yTJIOB, YTJIOB MEXIy
TJIOCKOCTSIMHU

https://m.edsoo.ru/
KB3EK0QA9U




[ToBTOpEHue, 00001IeHe
CHUCTeMATHU3aL[|sI 3HAHUH.
Bblunc/ieHHe yIioB: MeXIY

https://m.edsoo.ru/

68 CKPELL[I/IBaIOLL[IfMI/ICSI TIPSIMBIMH, 1 X7CIUSLOO0
MeXXJy IPSIMOU Y TJIOCKOCTBIO,
[BYI'PaHHbIX yTIJIOB, YIJIOB MeXy
TJIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHO
OBPA30BATEJ/IbHOU ITPOTI'PAMMBI

Kopg
npoBepsieMor
0 pe3yJibTarTa

IIpoBepsiemble NpeMeTHBIE Pe3y/IbTaThl 0CBOeHHA 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CPeJHEro 001ero 00pa3oBaHus

7

['eomeTpus

7.1

OnepupoBaTh NMOHSATUSIMU: TOUKA, MPsiMasi, TVIOCKOCTh

7.2

[TprMeHSTh aKCHOMBI CTEPeOMEeTPUH U C/Ie[ICTBUS U3 HUX TIPY pelleHrur
reoMeTpUYeCKUX 3a/lauy

7.3

OrmeprpoBaTh TOHSATHSMU: MapaaielbHOCTh W IepHeHAUKYJ/ISIPHOCTb
NIPSIMBIX U IIJIOCKOCTEeMN

7.4

KrnaccuduipoBaTh B3aMMHOe PacrioyioyKeHre TIPSIMbIX U TJI0CKOCTel B
TIPOCTPAHCTBE

7.5

OneprpoBaTh NOHATHSIMU: IBYIPaHHbBIN YTroJl, FPaHy IBYyTPaHHOIO yTJia,
pebpo BYrpaHHOrO yrja, JIMHEWHBIM Yros [ABYTPaHHOTO VIJIa,
rpajlycHasi Mepa JByTrPaHHOTrO yria

7.6

OneprpoBaTh MOHSATUSIMU: MHOTOTPaHHUK, BBIMYK/IbIM U HEBBITYK/IbIA
MHOT'OTPaHHUK, 3/1eMeHThI MHOTOIPaHHUKA, TIPaBUIbHBIN
MHOTOTPaHHUK

7.7

PacriosHaBaTh OCHOBHbIE BH/Ibl MHOTOTDaHHUKOB (MMpaMu/a, Mpr3Ma,
MIPSIMOYTOJIBHBIN TIapasuiesienumes, Ky6)

7.8

KnaccubuimpoBath MHOTOTPaHHUKH, BbIOMpasi OCHOBAHUS  [IJIsI
K1accuduKaluy  (BBIMYyK/ble U HEBBINMyK/Ible  MHOTOTDAaHHUKH,
MpaBW/IbHbIE MHOTOTPAHHUKH, TIpsSIMble W HAK/JOHHbIe TPU3MBI,
riapaJiiesienure/ibl)

7.9

OneprpoBaTh  MOHSTUSIMU: ceKylllas  TJIOCKOCTb, ceyeHue
MHOTOIDaHHUKOB

7.10

OOBSACHATL TIPUHIUMBI  TIOCTPOEHUsI CEUYEHWH MHOTOTPAaHHUKOB,
WCI0J1b3Ysl MeTO/| CJIe[IOB

7.11

CTpouTh CeueHUs] MHOTOTPAaHHHMKOB METO/IOM CJIefIOB, BBIMIO/HATh
(BBIHOCHBI®) TIIOCKME YepTe)KM W3 PUCYHKOB TPOCTHIX OOBEMHBIX
¢uryp: Buj cBepxy, cOOKy, CHU3y

7.12

Pemarsb 3d/1d4YM Ha HaXOXXJeHre reOMeTPUYEeCKHNX BeJIMYUH I10 o6pa3uaM
W/ aJIrOPpUTMaM, IIpUMEHAA HW3BECTHbIE dHA/IMTUYECKHE MEeTOAbl IIpU
peleHrn CTaHAdPTHBIX MATeMAdTHUYECKHUX 3adJd4 Ha BbIUHMC/IEHHUE
paCCTOHHI/Iﬁ MeXAy ABYMS TOUKdMH, OT TOUKH [0 HpHMOﬁ, OT TOUKHU 00
IJIOCKOCTH, MeXXY CKPEeIIWBAIOIIMMHUCA TTIPAMBIMH

7.13

PemaTh 3a/jauu Ha HAXOXK/|eHNE TeOMeTPUYeCKUX BeJTMUYMH I10 0Opasram
WU anropyvTMam, MpUMeHssl U3BeCTHble aHa/TUTHUUeCKUe MEeTO/bl TIpU
pellleHHH CTaHAapTHhIX MaTeMaTU4YeCKUX 3a/lay Ha BbIUMC/IEHUE YTIJIOB
MeX/ly CKpeLIUBarIUMUCS TIPSIMbIMU, MeX/y MPSIMOU U MJIOCKOCTEIO,
MeXX/y TJIOCKOCTSIMH, [IBYI'PaHHbIX YIJIOB

7.14

Beruncnsate 00bEMBI M TUIOIIAAM TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nMpamuAa) C TpUMeHeHHeM  (GOpPMYyJ,  BBIYMCJISATH
COOTHOIIIeHUsI MeXK/Ty T/IOIIaZsIMU TIOBEPXHOCTeH, 00bEMamMu To100HBIX
MHOTOTPaHHUKOB




7.15

OneprpoBaTh MNOHATUSIMU: CUMMETPHSI B TIPOCTPaHCTBE, L[eHTP, OCb U
MIJIOCKOCTb CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHU (PUT'ypPhI

7.16

WM3Bnekath, TpeoOpa3oBbIBaTh U MHTEPIPETUPOBaTh MH(OPMALMIO O
MIPOCTPAHCTBEHHBIX TeOMeTPUYeCKUX (Urypax, NpejCTaBlIeHHYH Ha
yepTe’kax U pUCyHKax

7.17

[TpyuMeHsTH reoMeTpuUecKre (akThl /1Sl pelleHus] CTepeoMeTpUUeCKrX
3ajiay, MpeAroJararmiuX HeCKO/bKO LIaroB pelleHus], eClId YC/IOBUS
TIpYUMeHeHMs 3a/jaHbl B SIBHOUM opme

7.18

[TpyvMeHsTH mMpoCTellliie MNpOrpaMMHbIe CpeJCTBa U 3/€KTPOHHO-
KOMMYHHKAI|UOHHbIE CHCTEMbl TIpU peIleHWH CTepeoMeTpUYecKrX

3ajau

7.19

[IpuBOAUTE IPUMEPHI MaTeMaTUUeCKUX 3aKOHOMEPHOCTeH B PUPOJie U
)KW3HH, pacIio3HaBaTh NPOSIBJIEHNEe 3aKOHOB T'eOMETPHH B UCKYCCTBE

7.20

[IpuMeHATb TIO/lyueHHble 3HaHWSI Ha I[paKTHKe: aHa/JIM3UpOBaTh
peasibHble CUTyal[dd U TIPUMEHSTh U3yueHHble TOHATHS B Ipoliecce
TIOMCKA peLleHuss MareMaThyecku C(opMysMpoBaHHON TIpob/eMsbl,
MO/Ie/TMPOBaTh peajibHble CUTYyallUU Ha sI3bIKe reOMeTpPUH, UCC/IeIoBaTh
TIOCTPOEHHbIE MO/Ie/I C UCMO/Ib30BaHUEM MeOMeTPUUeCKUX MOHATHMN U
TeopeM, arrapaTa anre0Ophbl, periaTh MPaKTUYeCKUe 3a/jauu, CBsI3aHHbBIE C
Hax0)K/IeHHeM reOMeTPUYEeCKUX BeJIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COJEP)KAHUA

Kop,

IIpoBepsieMblii 3/71eMeHT CO/iepPKaHus

['eomeTpus

7.1

OcHOBHbIe TIOHATHSI CcTepeoMeTpuM. Touka, mpsiMasi, MJI0CKOCTb, IPOCTPAHCTBO.
[Mouatve 00 aKCHMOMAaTHYeCKOM TIOCTPOEHHWU CTEPEOMETPUM:  aKCHOMBI
CTepeoMeTpPUH U CJIeICTBUSI M3 HUX

7.2

B3auMHOe pacriosio)keHHe TIpSIMbIX B IIPOCTPAHCTBe:  IepeceKarolyecs,
napajsiesibHble W CKpellyBawoliyecss mnpsiMble. I[lapanienbHOCTb MPSIMBIX U
IVIOCKOCTeI B TIPOCTPAHCTBe: TMapasuiefibHble TIpsMble B  TPOCTPAHCTBE,
rapasiie/lbHOCTh TPEX MPSIMbIX, Mapasule/IbHOCTh MPSAMON U IJIOCKOCTU. YTJIBI C
COHampaB/eHHbIMA CTOPOHaMH, Yrojl MeXJy TMpsIMbIMA B TPOCTPAHCTBeE.
[TapannenbHOCTb ~ TUIOCKOCTeW: — mapasuliefibHble  IJIOCKOCTH,  CBOMCTBA
napasule/ibHbIX —IUIOCKocTeil. Ilpocreiiilive TpOCTpaHCTBeHHble (UIypbl Ha
TIJIOCKOCTH: TeTPas3zp, Ky0, mapasiesernurne], IOCTPOeHHe CeUeHUN

7.3

[eprieHAUKYISPHOCTh TIPSMOM M TUIOCKOCTH: TIepIieHUKYJIsSpHble TIpsSMble B
TIPOCTPAHCTBEe, TIPsIMbIe Tiapa/ljie/ibHble W TePIeHANKY/ISpHble K TUIOCKOCTH,
TIpU3HAK TIeprieHAUKY/ISIPHOCTU TIPSIMOM U TIIJIOCKOCTH, TeopeMa O TIpSIMOi
TIepreHAVKYJISIPHOM TVIOCKOCTH. YT/l B TIPOCTPAHCTBE: YTOJl MeXAYy TPSMON U
TJIOCKOCTBIO,  /IBYTPAHHBIM ~ yroJi, JIMHEMHBbIM yros [ABYrpaHHOTO  yrJjia.
[TepnieHAVKY/ISP ¥ HAKJIOHHBIE: PACCTOSTHAE OT TOYKH /10 TUIOCKOCTH, PACCTOSTHHAE
OT IMPSIMOM J10 TJIOCKOCTH, MPOeKLHs (PUryphl Ha MI0CKOCTh. [1eprieHANKYISIPHOCTh
TUIOCKOCTeH: TIPM3HAK TepreHANKY/ISPHOCTH JIByX TIockocTed. Teopema o Tpéx
TrieprieH/IMKYyisipax

7.4

[ToHsiTHe MHOrOrpaHHMKa, OCHOBHbIE 3/IeMEHTbl MHOIOIDAHHHMKA, BBIMYKJIblEe U
HEeBBITNyKJ/Ible MHOTOTPDaHHMKM, pa3BEépPTKa MHOrorpaHHuka. [Ipu3ma: n-yrosibHasi
TpY3Ma, TPaHU ¥ OCHOBAHUS TIPU3MBI, NpsiMasi U HaK/JIOHHasl MPU3Mbl, O0KOBast U
T0JIHas TOBEPXHOCTh TIPU3MBL. [Tapannenenunes, MPSIMOYTOJIbHBIN
napasiiesienumnes; U ero cBoiWctea. [lupamuza: n-yrojabHasi NMMpamuza, TpaHd U
OCHOBaHHE MUPaMU/ibl, DOKOBast U MOJTHAsI TIOBEPXHOCTh MUPAMU/IbI, PAaBU/IbHAS U
yceuéHHasi TMpaMuja. OJeMeHTbl Tpu3Mbl W NUpamujbl. [lpaBUbHBIE
MHOTOTDaHHUKU: TIOHSITUe MPaBWIBHOIO MHOTOrPDAaHHUWKA, MpaBWIbHAs Mpr3Ma U
NpaBWIbHas NHUpaMK/a, TpaBWIbHAsi TPeyrojibHas NUpaMyJa W TMPaBUIbHBINA
TeTpasap, KyO. IlpesncTaBneHue O TPaBUIBHBIX MHOTOTPAHHHMKAX: OKTAa3/Ip,
JlofleKasp ¥ ukocasipyrue CeueHusi IPU3Mbl M TUPaMU/ibl

7.5

CuMMeTpUsi B TIDOCTPAaHCTBe: CHMMETPUSI OTHOCUTEbHO TOUKH, MPSIMOM,
IJIOCKOCTH.  DNeMeHTbl CUMMETpUM B THpaMUJaxX, [apasulefenuriesax,
TIPaBWJIbHBIX MHOTOTPAHHUKAX

7.6

BbluricieHne 371eMeHTOB MHOTOTPAHHUKOB: pé0pa, AuaroHamu, yribl Ilnoiazab
OOKOBOI TIOBEPXHOCTH W TIOJTHOM TTOBEPXHOCTU TIPSIMOM TIPH3MBI, TUIOIAZb
OCHOBaHHH, TeopemMa 0 O0KOBO¥ ITOBEPXHOCTH MPSIMOM TIpu3Mbl. [11oijazik 00KOBOM
TIOBEPXHOCTH W TIOBEPXHOCTH TPAaBWIBHOW ITUPaMU/IbI, TeopeMa O IO u
yceuéHHOM nupamMuibl. [ToHsTHE 00 00BbEMe. OOBEM TMPaMU/IbI, TPU3MBI

7.7

[MomobHele Tema B mpoctpaHcTBe. COOTHOLIEHWS MeXAy — IUIOLIA/sIMU
TIOBEPXHOCTeH, 00béMaMy TOAO0OHBIX TeJl




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K PE3YJ/IbTATAM
OCBOEHUSA OCHOBHOM OEPA30BATE/ILHOH ITPOI'PAMMBI CPEJHEI'O
OBHLIEI'O OBbPA3OBAHUA

Kopg
MpPOBEpPAEMOro
TpeOoBaHHUA

IIpoBepsiembie TPeOOBaHKSA K MPEAMETHHIM pe3y/IbTaTaM
OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbI CPeHero
o01iero odpa3zoBaHus

BnajeHve MeTosaMM Jl0Ka3aTeslbCTB, aJlfOPUTMaMM pelleHusl 3a/ay;
yMeHre (opMyJ/iMpoBaTh M OIEpHUpOBaTh TOHATHSIMU: OMpefiesieHue,
aKkCMoMa, TeopeMa, CJleICTBHe, CBOMCTBO, NPU3HAK, [0Ka3aTe/lbCTBO,
paBHOCW/IbHBIE  (DOPMYJIUPOBKHY; NpUMEHSITb ~ UX; yMeHHe
¢dopmynupoBaTe 00paTHOE ¥ TIPOTHBOIIOJIOKHOE — YTBEPIKAEHHe,
MIPUBO/IUTh TIPUMEPbl M KOHTPIPUMEPHI, HCIOAb30BATh METO/|
MaTeMaTH4eCKON UHAYKLIMY; TPOBOJUTh Jl0Ka3aTe/lbHble PaCCy KAeHUs
Mpyd  pellleHWM 3a/jay, OLIeHHWBaTh JIOTUYECKYIO0 TPaBUIbHOCTb
pacCyk[ieHHWli; yMeHHe OIepyupoBaTh IOHATHSIMU: MHOXKECTBO,
TO/IMHOYKEeCTBO, OTepaliy HaJj MHO)KeCTBaMH; yMeHHe HCI0/b30BaTh
TEOPeTHKO-MHOXKeCTBEHHbIM  ammapaT [ ONMCaHUsl  peaslbHbIX
TIPOLIECCOB U SIB/IEHWM U TIPU pellleHnH 3a/iay, B TOM YKC/ie U3 IPyTux
yueOHBIX ITpeJMeTOB; yMeHHe ONepUpPOBaTh OHATHSMU: rpad), CBSI3HbIH
rpad, JepeBo, LMK/I, rpad Ha IUIOCKOCTH; yMeHHWe 3aJaBaTb U
OTUCHIBATh rPpadbl Pa3IMUHBIMU CIIOCOOaMH; UCTI0/Ib30BaTh rpadbl IpU
pellieHnH 3aiau

YMeHve oneprpoBaTh MOHATUSAMU: HaTypa/lbHOe YKCJIO, Liejloe YUCIIO,
CTereHb C Le/IbIM M0Ka3aTesieM, KOpeHb HaTypa/lbHOU CTeIeHH, CTeleHb
C palMOHAJIbHBIM T[IOKasarejieM, CTeleHb C /JIelCTBUTE/bHbIM
rokasaresieM, JjorapudMm uuc/ia, CUHYC, KOCHMHYC U TaHIeHC
TIPOU3BOJILHOIO YKCJIa, OCTATOK I10 MOAYJ/IIO, PaljMOHAa/JbHOEe YUCIIO,
VMppalMOHa/IbHOe  YMCJIO, MHOXECTBAa  HAaTypa/lbHbIX,  LIeJIbIX,
pal[MOHa/IbHbIX, [eWCTBUTE/NbHBIX UYMCeJ; yMeHWe WCI0/b30BaTh
TIPU3HAKU JIeTMMOCTH, HaMMEeHBIINK OOIIWi /ieNuTelb 1 HauMeHbIIlee
o011ee KpaTHOe, anroput™M EBK/i/ia pU pellieHnH 3a/ja4; 3HAKOMCTBO C
pas/MyHbIMA  MO3ULMOHHBIMM  CUCTEMaMH  CUWC/IEHUS; yYMeHHe
BBITIOJTHATh BBIUMC/IEHHE 3HAUeHW U Tipeobpa3oBaHus BhIpaXKeHUM CO
CTereHsIMH U jiorapudmMamu, rpeobpa3oBaHus IpOOHO-paAIMOHA/IEHBIX
BbIpa)XKeHW; yMeHHe ONepUpOBaTh MOHATHUSAMMU: T10C/Ie/J0BaTeTbHOCTD,
apu(mMeTrueckass  MpPOTpPeccusi,  TreoMeTpyUuecKass  MPOTPeccus,
OeckoHeuHO yObIBarolljasi TeoMeTpUuecKasi TIPOrpeccusi; yMeHUe
3a/laBaTh  IOC/IeOBAaTe/IbHOCTH, B TOM 4YHC/Je C TOMOLIbIO
peKyppeHTHbIX  (OpMyJ; yMeHHe  OIepupoBaTh  TOHSTHSIMU:
KOMIIJIEKCHOE UHCJI0, COTPSDKEHHBbIE KOMIUIEKCHBIE UMC/Ia, MOAYJ/b U
apryMeHT KOMIIJIEKCHOTO uucJ/ia, (popMa 3arvcyd KOMILIEKCHBIX UMCes
(reoMeTprYecKas, TPUTOHOMETpUYeCKass U anreOpanyeckasi); yMeTb
TPOU3BOAUTEL apU(pMeTHUeCcKre JeHCTBUS C KOMIUIEKCHBIMU UKC/IaMU;
MPUBOJUTL  TIPUMEPHI  UCIIO/Ib30BaHUS  KOMIUIEKCHBIX  YMCes;
OMepupoBaTh TMOHATHSIMU: Martpulia 2X2 U 3X3, orpeje/vTe/ib
MaTpULIbl, FEOMETPUUECKUN CMBICJI ONPeJie/TUTesIs]

YMeHue ornepypoBaTh MOHATUSAMU: pallMOHa/bHbIE, NPpPaljMOHa/bHbIE,
ToKasaresbHble, CTe[IeHHbIe, Jorapu(MUyecKre, TPUrOHOMETPUYECKHe




ypaBHEHHsI U HepaBeHCTBA, MX CUCTEeMbl; yMeHHe OIepupoBaTh
TIOHSITUSIMU: TOXK/IECTBO, TOXK/IeCTBeHHOe 1peobpa3oBaHye, ypaBHeHHe,
HepaBeHCTBO, CUCTeMa ypaBHEHUWN W HepaBeHCTB, PaBHOCU/IbHOCTb
yPaBHEHUI, HepaBeHCTB U CHUCTeM; yMeHHe pellaTb YypaBHEHW,
HepaBeHCTBa U CUCTEMbI C IMOMOLIbI Pa3/IMUHBbIX MPUEMOB; pellaTh
ypaBHeHUsl, HepaBeHCTBA W CHUCTeMbl C IapaMeTpoM; IPUMEHSITh
yPaBHEHUs, HepaBeHCTBa, UX CUCTEeMBI /ISl pellleHrs] MaTeMaThyecKux
3a/1a4 ¥ 3a/1au M3 pa3uuHbIX 00/1acTell HAYKU U peabHOM J)KU3HU

YMeHue omepupoBaTh MOHATUAMU: (YHKLUS, UETHOCTb (GYHKIUH,
MepUOAUYHOCTb (PYHKLIMW, OTPAHUUEHHOCTb (DYHKLIMHM, MOHOTOHHOCTb
byHKIMH, 3KCTpeMyM (YHKIMU, HauOo/Iblllee U HaUMeHblllee 3HaUeHHsT
(GyHKI[MM Ha TPOMEXYTKe, HelpepbiBHas (QYHKLMS, aCHUMITOTHI
rpadvka GyHKIUM, TiepBas M BTOpas MPOM3BOAHAs GYyHKIMH,
reoMeTpuuecKuii U GU3NUECKU CMBIC IPOU3BOIHOM, IepBOOOpa3Hasi,
orpezie/iHHbIA WHTerpaj; yMeHue HaxXO[UTh aCUMMTOTHI Tpaduka
(YHKL[MM; YMeHHe BbIUMC/ISATh MPOU3BOJHBIE CYMMBI, IPOU3BEJEHMUS,
YaCTHOTO ¥ KOMIO3ULIMM (PYHKLIUM, HaX0JUTh YpaBHEHUe KacaTe/IbHOMN
K rpadvKy (QyHKIMH; YMEHHE HaxOJUThb IMPOU3BOJHbIE 37IeMeHTapHbIX
GyHKIUM; yMeHWe MCIO/Ib30BaTh TMPOW3BOJHYIO Ui MCC/Ie[0BaHUS
GyHKLMH, HaX0JUTh HAUOOJIBbIIINE U HAMMEHbIIIMe 3HaueHusT (DyHKIHM;
CTpouTh TpadvKu MHOTOUEHOB C UCIOJb30BaHKWEM arifapara
MaTeMaTUUeCKOI0 aHau3a; IPUMeHSTh IPOU3BOIHYIO /1Sl HAXOXK/ eHUs
HaWIyylllero pelleHuss B TPUKIAZHbIX, B TOM 4YMC/ie COL[MaJbHO-
KOHOMHUECKHX U (PU3NUeCKUX 3a/jauaxX; HaX0AUTh TUIOLIA U U 00BEMBI
¢bury c nmomolIb0 UHTerpasa; MpUBOAUTL MPHUMePbl MaTeMaTHYeCcKoro
MO/Ie/TMPOBaHUs1 C MOMOLIBI0 ubdepeHIMaTbHbIX YPaBHEHUMN

YMeHue oOrepupoBaTh TMOHATUSMHU: TrpaduK QyHKIUM, obpaTHas
byHKus, Komno3uus GyHKLWHN, TrHeliHas QYHKLYsS, KBaZpaTHUHast
GyHKLMSl,  palMoHanbHas ~ (DyHKUMs,  CTeleHHass  (PyHKLUS,
TPUTOHOMeTpHUYeckue (yHKUWH, OOpaTHble TPUTOHOMETpPHUECKHe
(GyHKLMM, TOKasarenbHass W Jorapupmuyeckas: (PyHKLMW; yMeHHe
CTPOUTDH TpapiKi M3yueHHBIX (PYHKIWMH, BBITIOIHATH 1TpeoOpa30oBaHus
rpaykoB (PYHKLMM, UCII0/Ib30BaTh IPaQUKY /i U3yUeHUs TIPOLeCCOB
Y 3aBUCUMOCTeH, 1Y pellieHrH 3a/iay U3 APYTHUX yueOHbIX TpeJMeToB 1
3a/ja4 U3 peasibHOM )KU3HU; BbIpaKaThb (DOPMy/IaMU 3aBUCUMOCTU MEXIY
Be/IMUMHAMY; HCIIO/b30BaTh CBOMCTBA U Trpaduku (QYyHKUUN 7AJs
pellieHUsl ypaBHeHHUH, HepaBeHCTB U 3a/jau C rlapamMeTpaMu; U300paxkaThb
Ha KOODJWHATHOM IUJIOCKOCTM MHOJKeCTBA peILIeHUM ypaBHEHUH,
HEpaBeHCTB U UX CUCTeM

YMeHMe peliath TEKCTOBbIe 3aJj@aud pasHbIX TUIIOB (B TOM 4YHC/e Ha
TIPOLIEHTBI, I0JIA U YaCTH, Ha JIBW)KeHHe, paboTy, CTOMMOCTb TOBapOB U
yCJIYT, HaJIOTH, 33/lauy U3 00/1aCTU yTpaB/ieHus TMUHBIMU U CeMeMHbIMU
¢uHaHCaMM); COCTaB/IATh BbIPAKEHUs], ypaBHEHUs], HePaBEHCTBA U UX
CUCTeMBI 110 YCJIOBHUIO 3a/jaud, UCC/IeloBaTh IOJyueHHOe pelleHue U
OLIeHMBaTh TPaBAOMNOA00HOCTh Pe3y/bTaTOB; YMeHHWEe MO/e/UPOBaTh
peasibHble CUTyal[iU Ha SI3bIKeé MaTeMaTHKH; COCTaB/STh BbIpaKEHUS,
ypaBHEeHUsl, HepaBeHCTBA M UX CHUCTeMbl [0 YC/JIOBUIO 3ajauy,
UCC/lefloBaTh TIOCTPOEHHble MOJe/Id C UCIO/Ib30BaHWEM arrapara
anreOpbl, MHTEPIPETUPOBATH MOJTyUeHHBIN pe3y/IbTaT




YMmeHue onepupoBaTh TOHATUSAMU: CpefiHee apu(MeTHUeCcKoe,
MejvaHa, HauboJblllee ¥ HaMeHblllee 3HaUeHUsl, pa3Max, AUCIIepCHs,
CTaHJApTHOe OTK/JIOHeHWe 4YHC/IOBOro Habopa; yMmeHHe W3BJeKarTh,
WHTEepIIPeTHPOBaTh MH(OpPMALMIO, TIpe/ICTaB/IeHHYI0 B TabsuIax, Ha
Jivarpammax, rpaykax, OTpakarollyl0 CBOMCTBa pealbHbIX ITPOLIECCOB
W sB/IeHWH; TpeJCTaBATh HMH(GOPMALMIO C TIOMOIIbI0 Tabmui u
JMarpamMM; MCC/le[iloBaTb CTaTUCTUYECKWe J[laHHble, B TOM 4YMCJ/Ie C
NpUMeHeHWeM Trpa(uuecKUX MeTOJOB U 3/IeKTPOHHBIX CpeJCTB;
rpaduueckd HCCIef0BaTh COBMECTHble HAOJIO/leHHsT C TIOMOILbIO
JlMarpamMm pacCerBaHUsl U IMHEMHOW perpeccuu

YMmeHue orepupoBaTh TNMOHATUAMM: CJIy4YalHBIM ONBIT U CIy4danHOe
coObITHe, BEpPOSITHOCTb CJIyYallHOTO COOBITHS; yMeHHe BBIYUC/ISTD
BEPOSITHOCTb C MCII0/Ib30BaHUEM rpauuyeckKuxX MeTO/0B; NPUMEHSITh
(opMybl C/I0KEHUSI U YMHOXXeHUsI BePOSITHOCTeW, (popMyJly IOJIHOU
BeposTHOCTH, (¢opmyny bBepHynmi, KoMOuHATOpHBIe (aKTbl U
¢dbopMynbl; OLleHHMBaTh BePOSITHOCTU peasibHbIX COOBITHM; yMeHHe
OlepupoOBaTh IIOHATUAMMU: CJlyyaliHasli Be/MUYMHA, pacripezie/ieHue
BEpPOATHOCTEN, MaTeMaTUUeCcKoe OKUZaHue, UCTIepCusi U CTaH[apTHOe
OTK/IOHEHMe CJIlyyallHOM BeJWYMHbI, (YHKLUM pacrpefesieHus WU
IUVIOTHOCTU  PaBHOMEpPHOrO, II0Ka3aTeJIbHOT0O W HOPMabHOIO
pacripefie/ieHMil; yMeHUe UCIO/b30BaTh  CBOMCTBA  M3YUYEHHBIX
pacrpeziesieHUM [Jisl pellieHns 3a/iay; 3HaKOMCTBO C MOHATUSIMU: 3aKOH
OO/BIIMX UHMCesI, MeToAbl BHIOOPOUYHBIX HCC/IEIOBAHUM; yMeHUe
NIPUBOJWUTL TIPUMEpPLI TPOSIB/IEHUsI 3aKOHA OOJBIIMX UKMCen B
NPUPOJHBIX ¥ OOIIeCTBEHHBIX SIBIEHUSX; YMeHHe OIepHUpOBaTh
MOHATUSMU: COUYeTaHWe, I1epecTaHOBKa, UWC/IO COYeTaHWuM, YHCIIo
repecTaHoOBOK; OMHOM HblOTOHA; yMeHHe MpUMeHATh KOMOMHATOPHbIe
(akThl M pacCyxJeHusl [Jis pelleHus 3a/iau; OLleHUBaTh BEPOSITHOCTH
peanbHBIX  COOBITHIA; COCTaB/STb BEPOSITHOCTHYIO MOZenb U
VHTEePIPeTUPOBaTh MOIYYeHHbIN pe3y/bTar

YMeHue omnepupoBaTh MOHATHSIMU: TOYKA, IIpsMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPe30K, JyY, BeJWYMHA yrjia, IJIOCKUK yrod,
[IBYyTPaHHbIA yro/, TPEXIPaHHBIM YroJj, CKpelMBarolyecsl IpsMble,
Trapa’suie/IbHOCTb Y MepreHAUKYISIPHOCTb NIPSIMBIX U MJIOCKOCTEH, yrom
MeX/ly MPSIMBIMM, YTOJl MEX/Y INpPSIMOW M IJIOCKOCTBIO, YIOJl MEXIY
TIIJIOCKOCTSIMH, PACCTOSIHHE OT TOUKH /10 IJIOCKOCTH, PaCCTOSTHUE MEXY
NpSIMBbIMH, PacCTOSIHME MeXZY IJIOCKOCTSIMU; YMeHHe MWCII0/Ib30BaTh
NpY pelleHWy 3ajlau U3yuyeHHble (DaKTbl U TeopeMbl IJIaHHMEeTpUH;
yMeHHe OL|eHMBaTh pa3Mepbl 00bEKTOB OKPY’Karolllero MUpa; CTPOUTh
MaTeMaTHuecKrde MOJieJIM C TOMOILbI0 IeOMeTpUUeCKUX TOHATHUH U
BeJIMUMH, pellaTh CBsI3aHHble C HUMU MMPAaKTUYeCKHe 3a/1auu
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YMeHue orepupoBaTh MOHATUSMU: TIOMAAbL GUTyphl, 00BEM (UTYDBI,
MHOT'OIPaHHUK, TIPaBU/IbHBIM MHOTOI'PaHHUK, CeueHre MHOTOrPaHHKKa,
Ky0, Tapasuiesienure[, rpusMa, NupaMuzia, ¢urypa u MOBepXHOCTb
Bpall|eHUs], LUWIUHAP, KOHYC, 11ap, cdepa, miouaas cdepsl, Momagb
MOBEPXHOCTH THPaMUbI, TIPU3Mbl, KOHYCa, LWIKWHAPa, 00BEM Kyba,
NIPSIMOYTO/IbHOTO Tapasuiesienuresia, MUpaMuzbl, MPU3Mbl, LIWIUH/PA,
KOHYyCa, 111apa, pa3BépTKa MOBEPXHOCTH, CeYeHUs KOHyCa U LUIUH/PA,
napasie/ibHble OCM WM OCHOBaHHWIO, CeueHWe Il1apa, IJI0CKOCTb,
Kacawouasicss cdeppl, LWAAUHAPA, KOHYCa; YMEHHE CTPOUTH CeyeHUe




MHOT'OrpaHHUKA, 1300pa)kaTb MHOTOTPAaHHUKH, (PUTYDPBI U TIOBEPXHOCTU
BpallleHUs], UX CeYeHus, B TOM YMCJe C TOMOIIbI0 37eKTPOHHBIX
Cpe[CTB; yMeHHWe TpPHUMEHSTb CBOMCTBA TeOMETPUYECKUX (QUryp,
CaMOCTOsITe/IbHO (OPMY/IMPOBATh OIpejieleHusl U3y4yaeMbIX (QUryp,
BbIIBUTaThb TMIOTE3bl O CBOWCTBAaX M IIPU3HAKax TeOMeTpHUYecKuX
¢uryp, oOOCHOBBIBaTH W/IM OMNpPOBEPraTb MX; YMeHHe MPOBOAUTH
KjaccupuKaluyoo ¢GUryp IO Ppas3/IdyHbIM [pH3HAKaM, BBINOIHATh
HeoOXO/MMbIe /I0TI0/THUTE/IbHBIE TOCTPOEHUST
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YMeHHe OIepupoBaTh TIOHATHSIMU: [BIDKEHHE B TIPOCTPAHCTBE,
TiapaJiie/IbHbIN TIepeHoC, CHMMETPHS Ha MJIOCKOCTH U B TMIPOCTPAHCTBE,
TIOBOPOT, TpeoOpa3oBaHue TOZOOWs, TI000HBIE (UTyphI; yMeHHe
pacrno3HaBaTh paBHbIe U 1M0/[00HbIE (UTYPBI, B TOM UKC/Ie B TPUPOJE,
UCKYCCTBe, apXUTEKTYpe; UCIIO/Ib30BaTh TeOMeTPUYeCKHe OTHOILEeHHS
TIpY PellleHNU 3ajiay; HaxOAWUTh reoMeTpUuecKrde BeJUUWHBI ([JIMHA,
YO/, IO/, 00ObEM) TIPH peIleHWU 3aJauy U3 APYTUX Y4eOHBIX
TIPeZIMETOB U U3 PeasbHOM )KU3HHU; YMEHHe BbIUMC/ISATh TeOMeTPHUUECKHe
BEJIMUMHBI ([JIMHA, YToJ, TUIOomaAb, 00bEM, TUIOMIA/b TOBEPXHOCTH),
WCIIOJb3ysI M3yueHHble (OPMYJIbI U METOABI, B TOM YHCJIe: TUIOIIAZb
TIOBEPXHOCTHU IMUPAMU/IBI, TIPU3MBI, KOHYCa, [IWIUHAPA, TUIOIIAAb Chepsl;
00BEéM Ky0Oa, MPSIMOYTO/IbHOTO Tapasiiesienurieia, TMpaMU/bl, TIPU3MBI,
LWIMHIpa, KOHyCa, Iapa; yMeHHe HaXO[WTh OTHOLIeHHe OOBEMOB
1oA00HBIX GUTyp
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YMeHve  omepupoBaTh  TIOHATUSIMM:  TIPSIMOYTOJbHas — cUCTeMa
KOOp/IMHAT, BEKTOP, KOOPAUHAThI TOUKU, KOOPAWHAThI BEKTOpa, CyMMa
BEKTODOB, MPOM3Be/leHre BeKTOpa Ha YMCJIO, pa3/ioyKeHue BeKTopa Io
0a3ucy, CKansipHOe TIPOW3Be[ieHre, BEKTOPHOe TIpOW3Be/ieHue, YToJl
MeXJy  BeKTOpaMH; yMeHHe  WCII0Jb30BaTb  BEKTOPHBIA U
KOOp/IMHATHBIM METOJ, /Il pellleHus] FeOMeTpUUecKrX 3aZiau U 3afay
JPYTUX yueOHbIX TIPeIMETOB
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YMeHve BbIOMpaTh TOAXOJAIIMNA MeTOJ [/isl pelleHus 3a/aui;
MOHMMaHWe 3HauMMOCTHM MaTeMaTWKU B MW3yueHUM TIIPUPOJHBIX M
o0IleCTBEHHbIX TIPOLIECCOB U  SIBJI€HWM; yMeHWe paclio3HaBaThb
MIPOsIB/IeHMe 3aKOHOB MaTeMaTWKU B MCKYCCTBe, YMeHHe MPUBOJUTH
NpUMepbl MaTeMaTUUeCKHWX OTKDBITMM DPOCCHUHCKOM W MHUPOBOU
MaTeMaTU4eCKOW HayKu




IIEPEYEHD 3JIEMEHTOB COAEPXXAHWSA, IIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Ko IIpoBepsieMblii 3/71eMeHT CO/iepXKaHus
1 Uucsia U BBIYUCTIEHUS
1.1 HatypasbHble U Lesble yrcia. [Tpu3sHaku 1e/IMMOCTH LieJIbIX Yrce
12 ParvioHanbHble  uncia. OOBIKHOBEHHble W [IeCATUYHBIE /IpOOH, TPOLIEHTHI,
GecKoHeuHble MlepruoiuecKue 1pobu
13 ApudmeTnueckuii KOpeHb HaTypa/JibHOW cTerneHU. [lelcTBUsA C apudMeTUUeCKUMU
KODHSIMU HaTypa/lbHOW CTeleH!
1.4 Crenennb c LiesbIM NoKasaresneM. CTerneHb C paljMOHabHBIM IOKasaresneM. CBOWCTBa
CTerneHu
15 CuHyC, KOCMHYC M TaHreHC 4YMC/IOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHreHC YMCI0BOr0 apryMeHTa
1.6 Jlorapudm uncsa. [lecaiTUUHbIE U HaTypaJibHble JI0rapu(Mbl
[JeiicTBuTe/IbHBIE YKC/ia. ApudMeTryecKre orepaliu C 1eHCTBUTeTbHBIMU UKC/IaMu.
1.7 [Tpubn>kéHHBIE BBIYMC/IEHNS], TIPaBU/Ia OKPYTJ/IeHUs], TIPUKU/IKA U OIleHKa pe3yJibTaTa
BbIUMCJIEHUU
1.8 ITpeobpa3oBaHue BbIpAKEHUH
1.9 KowmriekcHble uncia
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 Ienbie u 1po6HO-paliOHabHbIE YPaBHEHUS
2.2 VppatoHa/ibHble ypaBHeHUs
2.3 TpuroHoMeTpryeckye ypaBHeHHsI
24 [TokasarenbHble ¥ lorapuMUUecKre ypaBHEHHUs
2.5 Lesible 1 po6HO-paliOHa/IbHbIE HEpaBeHCTBA
2.6 WppaupyoHaibHble HEpaBeHCTBa
2.7 IToka3zaTenbHbIe U JorapuhMUUecKrie HepaBeHCTBa
2.8 TpuUroHomeTpuyecKre HepaBeHCTBa
2.9 CuCcTeMbl ¥ COBOKYITHOCTU YpaBHEHHUN Y HEPaBEeHCTB
2.1
0 YpaBHeHUs1, HEpaBeHCTBA U CUCTEMBI C [TapaMeTpamMu
2.1 . .
1 Marpuija cucTeMsl JIMHEWHBIX YpaBHeHUW. Orpe/ieiuTe/b MaTPUL[bI
DyHKLIUU U TpadvKu
31 dynkuys, crnocobsl 3azanus  GyHkimu. ['padmk ¢yHkuun. B3anMHO obparHbie
¢GyHkmu. YéTHble 1 HeuéTHble pyHKUMU. [Teproanueckre GyHKIMN
Ob6nacte ormpejiesleHdsi W MHOXeCTBO 3HaueHud GyHkimu. Hymm  QyHKUuM.
39 [TpoMeXXyTKM  3HAKOIMOCTOSTHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKI[UH.
MakcuMyMbl 1 MUHUMYMBI QyHKLH. Haubosibiliee 1 HaMeHbIlee 3HaUeHHe (PYHKIN
Ha MIPOMEXXYTKe
33 CreneHHasi QyHKLMsI C HATypa/IbHBIM U Lie/ibiM MoKa3artesieM. E€ cBoiicTBa u rpaduk.
CpoiicTBa U rpavK KOpHSI N-0M CTerleHn




3.4 TpuroHomeTtpuueckre (GyHKIMH, UX CBOKWCTBA U rpamKu
3.5 [TokasarenbHas u aorapudmMuueckast QyHKI[MM, UX CBOKWCTBA U rpaduKu
36 Touku paspbiBa. ACUMITOTHI TpadmKoB GyHKIMM. CBoMCTBa (DyHKLMM, He[PepPhIBHBIX
Ha OTpe3Ke
3.7 [TociejoBaTeIbHOCTH, CIIOCOOBI 3a/IaHUS TTOC/IeI0BATE/TbHOCTEH
3.8 ApudmeTHnueckasi U reoMeTpuueckasi nporpeccu. Popmyra CI0>KHBIX MPOLIEHTOB
4 Hauana maTemaT4eckoro aHaausa
4.1 [TpousBogHas @yHKLuK. [Ipon3Bo/iHbIE 3/1IeMeHTapHbIX QYHKLWN
[IpuMeHeHWe TPOW3BOAHOM K WCCIAe[OBAaHMIO (YHKIMII Ha MOHOTOHHOCTb M
4.2 3KCTpeMyMbl. HaxoykeHue HaubosibIllero M HavMeHbIero 3HaueHWs (YHKIMMA Ha
oTpeskKe
4.3 ITepBoo6pa3Hasi. MIHTerpan
5 MHOKeCTBa Y JIOTHKa
5.1 MHOXXeCTBO, orepalu Haji MHOKecTBaMU. /InarpamMmel Dityiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OrnvcaresibHasi CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaTopuKa
7 I'eomeTpus
7.1 @uUrypsl Ha MJIOCKOCTH
7.2 IIpsiMbie U TIJIOCKOCTHU B TIPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tesia ¥ TIOBEPXHOCTHU BPAI|€HUS
7.5 KoopauHatel 1 BEKTOPHI
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