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INIOACHUTEJ/IBHASA 3AIINCKA

Pabouas riporpamMmMa yuebHoro Kypca «I'eomeTpusi» 6a30BOT0 ypOBHS /s
obyuatoriuxcss 10 —11 kmaccoB pa3paboTaHa Ha ocHOBe DeaepanbHOTO
rocyJjapCTBeHHOrOo  0Opa3oBaTeNbHOTO  CTaHjapTa  cpefHero  o0iero
o0pa3oBaHusl, C YI4ETOM COBPEMEHHBIX MHUPOBBLIX TPeOOBAHUM, TIPeAbSBISIEMbIX
K MaTeMaTHUueCKOMy 00Opa30BaHMIO, W TPaAMIMA POCCHUHCKOTO 00pa30BaHUS.
Peanu3arusi TIPOTPaMMBI obecrieuriBaeT oBJIafieHHe K/TIOUEBBIMU
KOMIIETEHIIUSIMH, COCTABJISIONIMMI OCHOBY /ISl CAMOPA3BUTHS ¥ HEIPEPBIBHOTO
obpazoBaHus, 1[€JIOCTHOCTh 0011IeKy/IbTYpHOTO, JTIMYHOCTHOT'O u
M03HABaTEeILHOTO Pa3BUTHS JINUHOCTH 00YyUarOIUXCH.

OE/IN U3YYEHNSA YYEBHOI'O KYPCA

Ba)kHOCTb yueOHOrOo Kypca TeOMeTpHH Ha YPOBHe Cpe/iHero oO0Iiero
oOpa3oBaHust 00yC/IOB/IeHA MPaKTHYeCKOW 3HAUMMOCTBIO MeTarpeIMeTHBIX U
MpeIMETHBIX Pe3y/IbTaTOB 00yueHHs] TeOMeTpHH B HaIlpaB/IeHUH JTMUHOCTHOTO
pa3BuTHs 0OyJaromuxcsi, hopMHUpOBaHUs (PYHKIIMOHATBHON MaTeMaTHueCKOH
IPaMOTHOCTH, UW3y4YeHHWsS [JPYIMX yueOHbIX JUCIUIUIMH. Pa3BuTthe y
00yuaroIMXcsl MPaBUIBHBIX TIPEICTaBHUA O CYIITHOCTH U TIPOMCXOKAEHUU
reoMeTpUUeCKUx aOCTpakiyii, COOTHOILIEHWH peajibHOTO U W/ealbHOTO,
XapakTepe OTPaXeHUsI MaTeMaTUYeCKOW HAayKOW SBJIEGHWM U MPOLIECCOB
peayibHOTO MUpa, MecTe TeOMEeTPHU B CHCTeMe HayK W POJIM MaTeMaTH4yecKoro
MO/IeTMPOBAaHUsI B HAyUHOM TIO3HAHWM U B TPaKTUKe CIoCcoOCTByeT
(OpMUPOBaHHI0O HAyuYHOTO MHMPOBO33DEHMS VUYaIlUXCs, a TakKKe KadyecTB
MBIIIIeHYs], He0OXOUMBIX /IS a/laTiTal[ii B COBPEMEHHOM 00I1IeCTBe.

['eomeTpust sBAsIeTCS OHAM M3 6a30BbIX TIPeJMETOB Ha YPOBHE CpeHero
obmero obpa3oBaHus, TaK Kak 00ecrieuMBaeT BO3MOYKHOCTb HM3yUeHHUs Kak
JUCIUIUIMH eCTeCTBeHHO-HayYHO! HarpaB/IeHHOCTH, TaK U T'yMaHATapHOM.

Jloruueckoe MbIieHHe, ¢hopMUpyeMoe TIpU U3yueHHH O00ydJaromyMucs
MOHATUMHBIX OCHOB T'€OMETPUM U TIOCTPOEHWM I[eTIOUKU JIOTUUeCKUX
yTBEP)KAEHUNM B X0/l pellleHHs] reOMeTPUUeCKUX 3a/layu, yMeHUe BbIABUTATb U
OTpPOBepraTb TUIOTe3bl HETIOCPeCTBEHHO HCIIO/Ib3YIOTCS MPHU PellleHruH 3a/jau
eCTeCTBeHHO-HAayYHOTO I[UK/Ia, B YaCTHOCTH U3 Kypca (hHU3MKH.

YMeHHe OpHEeHTHUPOBAThCS B TPOCTPAHCTBE WTPaeT CYIeCTBEHHYIO POJib
BO BCex 00/1acTaX feATenbHOCTH uesioBeKa. OpreHTaIys Ye/loBeKa BO BpeMeH!
Y TIPOCTPAHCTBe — HEOOXOAMMOe yC/IOBHE ero COLMaJbHOro ObITHs, ¢dopma
OTPa’KeHHsI OKPY’KaroIllero MUpa, YC/I0BUe YCTEeIIHOTO TT03HAHUS U aKTUBHOT'O
npeoOpa3oBaHus  JelicTBUTENbHOCTH. OmieprpoBaHue TMPOCTPAaHCTBEHHBIMU
obpazamu 00beguHSIET pa3Hble BUbI y4eOHOM U TPYZOBOH [eATelbHOCTH,
SBJIIETCST OAHUM M3 TPOGheCCHOHANbHO Ba)KHBIX KauecTB, TI03TOMY aKTyasbHa
3ajaua (popMHUpPOBaHUS Y OOYUAIOIIUXCS TIPOCTPAHCTBEHHOTO MBIIIIEHUST KaK
Pa3sHOBUAHOCTM 00pa3HOTO MBIIIEHUS — CYII[eCTBEHHOr0 KOMITOHEHTa B
MO/ITOTOBKE K MPaKTUUYeCKON ZiesiTe/TbHOCTY TT0 MHOTUM HaITpaBJ/IeHHSIM.

Llenb ocBoeHust TporpaMMbl yuebHOTO Kypca «['eomeTpusi» Ha 6a30BOM
ypoBHe 00yueHHss — o00iieobpa3oBaTesibHOe U OOIEKy/JIbTypHOE pa3BUTHE
oOyuatoiuxcss  depe3 obecriedeHre  BO3MOXKHOCTH — TIDHOOpeTeHUs
WCIIO/Ib30BaHUsl CHUCTEMaTUYeCKUX TeOMEeTPUUEeCKUX 3HAaHUM U JeHCTBUM,
cieliMPUUHBIX ~ TeOMEeTPHH, BO3MOKHOCTA  YCITEITHOTO  TIPOJO/DKeHUS
oOpa3oBaHUs TI0  CIEL[UA/IbHOCTSIM, He CBSI3aHHBIM C  TIPUK/IQ[HBIM
HCTI0/Tb30BaHHEM TeOMETPHH.



[TporpamMMa Mo reomeTpud Ha 0a30BOM ypoBHe mpefHa3HaueHa /s
o0yuaroluxcss CpefiHeld IIKOJIb, He  HWCIBITHIBABIINX  3HAUWTETbHBIX
3aTpyJHEHUM Ha ypOBHE OCHOBHOTO o0iiero obpa3oBaHus. Takum ob6pasom,
oOyuatoriecss Ha 0a30BOM ypOBHE JO/DKHBI OCBOUTH O0II[ie MaTeMaTHueCcKue
yMeHUs], CBsI3aHHbIe CO Crielii(UKoi TeoMeTpurd U HeoOXOAUMbIe Il KU3HU B
coBpeMeHHOM 00iijecTBe. Kpome 3TOro, oHM HWMeIOT BO3MOXXHOCTb H3yUUThb
reoMeTpuro OoJsiee rIy0OKO, eC/Ti B fla/ibHeMIIIeM BO3HUKHET He0OXOAMMOCTh B
reoMeTpUUeCKUX 3HAHUSX B TTPodeCcCroHa/bHOM /e TeTbHOCTH.

IocTkeHWe 11eJTd OCBOEHHUSI TPOrpaMMbl 0OecTieurBaeTCs pelieHreM
COOTBETCTBYIOLUX 3a/lau. [IpHoOpuUTeTHBIMK 3aJjauaMd OCBOEHHs Kypca
«['eomeTpun» Ha 6a30BOM ypoBHe B 10—11 Kaccax sIBJSIFOTCS:

e (opmupoBaHue TIpe/CTaB/eHUsI O TeOMeTPUM KaK YaCTU MHUPOBOU

Ky/JbTYPbl M OCO3HaHHE €& B3aUMOCBSI3H C OKPY KAIOIIIMM MHAPOM;

» (opmupoOBaHUe Mpe/CTaB/leHUsI 0 MHOTOIPaHHUKAX U TeJiaX BpallleHUs
KaK O Ba)KHEUIMX MaTeMaTHUUeCKUX MOJeNsaX, IT03BOJISIOMAX
OIMMCBLIBaTh U M3y4aTh Pa3HbIe SB/IEHUS OKPY>KalOIlero MUPa;

e (¢opmMHupOBaHUEe YMeHHs pacIio3HaBaTh Ha uepTe)kaxX, MOJelssX U B
peasibkHOM MUpe MHOTOT'PAaHHHKHU 1 TeJia BPallleHus;

e OBJIafieHWe MeTOJaM{  peIlleHWs 3aJad Ha TIOCTPOeHWs Ha
1300pa>keHUsIX TIPOCTPAHCTBEHHBIX QUTYD;

e (¢opmMHupOBaHUE yMEHHS OIEpPUPOBaTh OCHOBHLIMH TIOHATHSIMH O
MHOTOTPaHHUKAX U TeJjlaX BpallleHUst U UX OCHOBHBIMH CBOWMCTBaMU;

e OBJIfIeHWe AQJTOPUTMAMM  DeIlleHHsI OCHOBHBIX THUIIOB  3ajavy;
dopMupoBaHre yMeHHUSI TIPOBOJAUTH HEC/TIOXKHbIE [JOKa3aTelbHbIe
paccyx/ieHHs1 B XO/ie pellleHUs] CTepeoMeTpPUUeCKUX 3afZiau U 3a7iau C
MIPaKTUUECKUM CO/lep>KaHHeM;

e pa3BUTHe  UWHTE/VIEKTya/JIbHBIX W TBOPYECKMX  CIIOCOOHOCTeM
00yuaroIuxcs, TI03HABaTeJbHOM aKTUBHOCTH, MCC/Ie[0BATeTbCKAX
yYMEeHHUH, KpUTUUHOCTH MBIILIJIEHUST;

e (¢opmupoBaHve  (PYHKIMOHAJIbHONH  TI'DAaMOTHOCTH,  peJIeBaHTHOM
reoOMeTpUU: YMeHHe paclio3HaBaTh TIPOSIBJIEHUS TeOMeTPUYeCKUX
TOHATUN, OOBLEKTOB W 3aKOHOMEPHOCTEM B peanbHBIX JKU3HEHHBIX
CUTYaI[USX U TIPU U3YUeHUU JIPYTUX yueOHBIX TIPeIMETOB, TIPOSIB/IEHUS
3aBUCUMOCTe M 3aKOHOMepHOCTel, (opmy/vMpoBaTh KX Ha SI3bIKe
reoOMeTpUd W CO37laBaTh T'eOMeTpPUUeCKWe MOJieid, TIPUMEHSITh
OCBOEHHBI TeOMeTPHYEeCKWM ammapar [/ pellieHUus IpPaKTHUKO-
OPHUEHTUPOBAHHBIX  3aZlau,  HWHTEpPIIPETUPOBaTh U  OL[€HWUBATh
TI0JTyUeHHbIe Pe3y/IbTaThl.

OT/unTeTbHOM 0COOEHHOCTHIO TTPOTPAMMBI SIBJISIETCSI BKTFOUEHHE B KYPC
CTepeOMeTPUM B Hadaje ero H3ydeHUs 3ajad, pelllaeMbiXx Ha YPOBHe
VHTYUTHBHOTO TI03HAHUS, W OMpe/ie/IEHHBIM 00pa30oM opraHv30BaHHasi paboTa
HaJi HUMH, YTO CTIIOCOOCTBYIOT Pa3BUTUIO JIOTHYECKOT'O M MPOCTPAHCTBEHHOTO
MBIIIIEHNs], CTUMYJIUPYEeT TPOTeKaHHe WHTYUTHUBHBIX ITPOLIeCCOB, MOTHBUDPYET
K Ja/bHeHIieMy U3y4eHUI0 MpefiMeTa.

[TpeamouTeHre OTAAETCS HAr/ISIAHO-KOHCTPYKTUBHOMY MeTOZAy o0yueHwUs,
TO €CTb TeOpeTHUeCKWe 3HaHWsS WMeIT B CBOell OCHOBE UYBCTBEHHOCTH
TIpeIMETHO-TIPAKTUYECKOW  JesiTeIbHOCTU.  Pa3BuUTHE  TIPOCTPAHCTBEHHBIX
Tpe/ICTaB/IeHNd y yuallluxcsi B KypCce CTepPeoOMeTpUM TIPOBOAMTCS 3a CUuéT
pellleHUs1 3aJad Ha CO3/laHHWe TIPOCTPAHCTBEHHBIX 00pa3oB W 3afau Ha
orepupoBaHKe MPOCTpaHCTBeHHBIMU 0b6pa3amu. Co3ziaHre obpasa MPOBOAUTCS



C OTOpO¥ Ha HarJIIAHOCTh, a OTlepUpOBaHKe 00pa30M — B YCJIOBUSIX OTBJIEUEHUST
OT HarJISIAHOCTH, MbICJIEHHOTO U3MEeHEeHHsI ero NCXOJHOTO CO/IeP>KaHusl.

OcCHOBHbIE COJeprKaTe/ibHble JMHUM Kypca «l'eomerpum» B 10-11
Knaccax: « MHOrorpaHHUKW», «lIpsgmMble U MI0CKOCTU B IPOCTPAHCTBe», «Tena
BpallleHus», «BeKTopbl M KOOpJWHaThl B TIPOCTPAHCTBe». PopMHUpOBaHUE
JIOTUUeCKUX YMEHHWM pacripeie/isieTcsl He TOJIBKO T10 COZiep>KaTeTbHbIM JINHUSM,
HO U TI0 rojilaM o0yueHusi Ha YPOBHe cpefiHero o0biriero o6pa3oBaHusl.

CojiepkaHuie 06pa3oBaHUsl, COOTBETCTBYIOLI[ee TIPeJMETHBIM pe3y/bTaTam
ocBoeHHs1 paboueii TMporpaMMbl, pacripefile/léHHBIM TI0 TrofiaM O00yueHwUs,
CTPYKTYPHUPOBAaHO TakKWM 00pa3oM, UTOOBI OBJlafieHHe TreoMeTPHUUYeCKUMU
TIOHATUSIMA ¥ HAaBbIKAMH OCYIIIeCTBJ/ISITIOCH TI0C/IeZIoBAaTeTbHO U TOCTYIIaTeTbHO,
c coOmofileHWeM TIPUHI[MIIA TTPeeMCTBEHHOCTH, UTOObI HOBBIe 3HAHUS
BK/IIOUA/IMChb B OOIyI0  CHUCTeMy TeOMeTPUUeCKUX  TpeZCTaB/IeHUuH
00yuaroImxcs, pacmmpss U yriaybnss eé, obpa3ys MpouHble MHOYKECTBEHHbBIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

Ha nsyuenue reomerpuu otBogurcs 2 yaca B Heziesnro B 10 kiacce v 1 yac
B Heziesto B 11 Kytacce, Bcero 3a JjBa rofia ooyuenus - 102 yue6GHBIX uaca.



COJEPXXAHUE YYEBHOI'O KYPCA
10 K/TACC

IIpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE

OCHOBHbIEe TIOHSITUSI CTepeoMeTpuM. Touka, TipsiMasi, TIIOCKOCTD,
npocTpaHcTBO. [loHsiTHEe 00 aKCMOMAaTH4YeCKOM IIOCTPOEHHH CTepeOMeTpHH:
aKCUOMBI CTEPEOMETPUU U C/Ie[ICTBUS U3 HUX.

B3auMHOe pacro/iokeHWe TMpsSMbIX B MPOCTPAHCTBE: TlepeceKaroluecs,
rnapajyiefibHble W CKpellUBatolyecss TpsiMble. Ilapa/iienbHOCTb TIPSIMBIX U
MJIOCKOCTe B TIPOCTPAHCTBe: Tlapajiie/ibHble TpsMble B TPOCTPAHCTBE;
rapasjie/lbHOCTb TPEX MPsIMbIX; Tlapa/l/ie/IbHOCTb MPSIMON U TIJIOCKOCTU. YTJIbI C
COHArpaB/ieHHbBIMU CTOPOHAMM; YroJl MeXAy TpSIMbIMU B TPOCTPAHCTBe.
[TapanienbHOCTb  TIJIOCKOCTeW:  Tapajuie/ibHble  TJIOCKOCTH;  CBOMCTBA
rnapajyieflbHbIX TIOCKOCTel. [lpocTeiiiliie MpPOCTPAaHCTBeHHble GUIYpPhl Ha
TIJIOCKOCTH: TeTpas/ip, Ky0, rapasiiesienuriefi; IoCTpOeHre CeUeHUH.

[TepnieHAUKYISIPHOCTh TIPSIMOM U TJIOCKOCTH: TIepIeHAUKY/ISIpHbIe TIPsiMble
B TIPOCTPAHCTBe, MpsiMble Mapasijie/ibHble U TepreHAUKY/IspHble K MJI0CKOCTH,
MpU3HAK TepPHeHAUKYJ/ISIPHOCTU TIPIMOM M TIJIOCKOCTU, TeopemMa O TIpsiMOM
repreHVKY/ISIPHOM TJIOCKOCTU. YTJIbl B TIPOCTPAHCTBE: YroJyl MeXAy MpsMOr U
MJIOCKOCThIO; /IBYTPAHHbIA yroJi, JIMHEWHBbIM yros [ABYrpaHHOrO yrJja.
[TepneHAUKY/ISp W HAK/JIOHHbIE: paCCTOSTHUE OT TOYKU [0 TIJIOCKOCTH,
paccTosiHUe OT TIPSIMOM /10 TIJIOCKOCTU, TIPOeKIMsi (PUrypbl Ha TIJIOCKOCTb.
[TepnieHAUKY/ISIPHOCTh  TJIOCKOCTEM: TpU3HAK TepreHAuKYJISPHOCTU JBYX
riockocteil. Teopema 0 Tpéx meprieHAUKYJ/ispax.

MHororpaHHuKHu

[ToHsiTve  MHOrOTpaHHWKA, OCHOBHbIe 3JIeMEHTbl ~MHOTOTpaHHUKA,
BBITIyK/Ible U HEBBINYK/ble MHOTOIDAaHHUKH; pa3BéPTKa MHOTOrPaHHUKA.
[TpusMa: n-yrosibHas TMpW3Ma; TpaHW M OCHOBaHUS TIpU3MbI; TMpsiMas U
HaK/JOHHas  TIpU3MbI; OOKOBass W  TIOJIHAs  TIOBEPXHOCTb  IIPU3MBL
[Mapannenenunes, MpPSAMOYTOAbHBIA Tapasjjiesieiurie;] U ero CBOMWCTBa.
[Mupamua: n-yroyibHasi TMpaMu/ia, TPAHA U OCHOBaHHe MUPaMH/Ibl; OOKOBasi U
MOJIHasi TIOBePXHOCTb TMHWpaMU[bl; TpaBWIbHasg W YyCeuéHHas MuUpaMu/ja.
OnemMeHTbl TPU3Mbl W TNUpaMU/bl. [IpaBubHblIE MHOTOTDAHHUKU: TIOHSITHE
MpaBU/ILHOTO MHOTOTPAaHHUKA; TIPaBU/IbHAs TMpH3Ma U MpaBWIbHAas NUpaMU/a;
MpaBWIbHAs TpeyrojibHasi THMpaMHa W TIPaBWIbHBIA TeTpasap; Kyo.
[lpesncraBsieHrie O TIPaBU/IbHBIX MHOTOTDAaHHUKAX: OKTa3/[p, J0jleKa3/p U
vkocas/p. CeueHus MPYU3MbI U TTHUPaMU/IbI.

CuMMeTpHsi B TIDOCTPAHCTBE: CUMMETPUSI OTHOCHUTETbHO TOUKU, MPSMOH,
MJIOCKOCTU. DJiIeMeHTbl CUMMETpPUM B TIMpaMuZax, Mapasiiesenure/ax,
MpaBU/IbHBIX MHOTOIDAaHHUKAX.

BbiuricieHre 371eMEHTOB MHOTOIDAaHHUKOB: pEOpa, [JuaroHaid, YTJIbl.
[Tnomiage GOKOBOM TIOBEPXHOCTH M TIO/THON TIOBEPXHOCTH TPSMOM TPH3MBI,
M7I0Ia/Ib OCHOBaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TIPSMOM TIPH3MBI.
[Tnomiase OOKOBOM TTOBEPXHOCTU W TOBEPXHOCTH TIPAaBUIBHOW MMUPaMU/BbI,
TeopeMa O IUIOL[aZ yCeuéHHOW TupaMu/bl. [loHaTre 06 o0béMe. OOBEM
MMpaMu/ibl, TIPU3MBI.

[TomobHbie Tesa B TipocTpaHcTBe. COOTHOIEHUS MEXIY TUIOMIAsaMU
MoBepxHoOCTel, 00bEMaMu TTOI00HBIX TeJL.

11 K/TACC



Tesia Bpalnenus

[unuHapuueckass ~ MOBEPXHOCTh,  OOpasymolue  LUIMHIPUYeCKOH
MOBEPXHOCTH, OCh LIWJIMHAPUUECKOW TMOBEPXHOCTH. LIWnuHAp: OCHOBaHUS U
OoKOBasi TIOBepXHOCTb, 0O0pa3ymolljasi ¥ OCb; IIO[a/ib OOKOBOW W TIOJHOU
TIOBEPXHOCTH.

KoHunueckasi ToBepXHOCTh, 00pa3ytolife KOHNUeCKO# TTIOBepXHOCTH, OCh U
BeplliMHa KOHUUeCKOW ToBepXHOCTU. KOHyC: OCHOBaHHMe W BepIlMHa,
obpa3yroijasi ¥ 0Ch; TUIOIIAb OOKOBOM U TIOJIHOM TTOBEPXHOCTU. Y CEUEHHBINA
KOHYC: 0Opa3yroliie 1 BbICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTh.

Cdepa u map: 11eHTp, paJuyc, AUaMeTp; T/Iolaib TIOBEPXHOCTU CQephl.
B3auMHoe pacrionoxkeHve cdepbl U TIJIOCKOCTU; KacaTeslbHasi TJIOCKOCTb K
cdepe; rioiiaAb chephl.

M300pakeHre Ten BpalljeHWS Ha TUIOCKOCTU. Pa3BépTKa HWIMHApa U
KOHYCa.

KoMOuHaiui Ten BpaljeHHs W MHOTOIPAaHHMKOB. MHOIOTrpaHHUK,
OMUCaHHbIA OKO0JIO cepbl; cdepa, BIKMCAHHAs B MHOTOIDAHHUK, WA TeJO
BpalljeHusl.

[Torsitue 06 o0BEMe. OCHOBHBIE CBOMCTBAa 00BEMOB Ten. Teopema 00
00bEMe TIPSIMOYTOJILHOTO Tapajuiefierdriefia U cieAcTBus u3 Heé. OO0béM
LUMH/PA, KoHyca. OObEM I11apa U 1Ioiazib cepsl.

[Tomobubie Tesma B TipocTpaHcTBe. COOTHOIEHUS MEXIY TUIOMIAsSIMU
MoBepxHoOCTel, 00bEMaMu MTOI00HBIX TeJL.

Ceuenusi UuavHpa (Mapasuie/ibHO U TIePHEeHJVKYJISIPHO OCH), CeuYeHHs
KOHyca (Tapasiie/lbHOe OCHOBAHUIO M TMPOXO/siiiiee uepe3 BepIllMHY), CeUeHUs
mapa.

BekTopbl U KOOPAUHATHI B MPOCTPAaHCTBE

Bektop Ha I1UIOCKOCTM M B ImpocTpaHcTBe. (C/lo)KeHVWe W BbIUWTAHUE
BEKTOPOB. YMHO)XeHHWe BeKTOopa Ha uuc/a0. Pa3no)keHue BeKTOpa MO TPEM
HeKOMILJIaHapHbIM BeKTopam. [IpaBusio mnapasuienenure/ia. PelieHue 3ajay,
CBSI3aHHBIX C MPUMEHeHHeM TIpaBu/ [IeCTBUM C BeKTopamu. [IpsMoyro/bHas
cucTemMa KoopjauHat B TipoctpaHcTBe. KoopauHatbl BekTopa. [lpocTeiiive
33/lauM B KOOpJWHaTax. YTon Mexay BekTopamu. CkassipHOe IMpOu3BejfileHue
BEKTOPOB. Bblumc/iieHWe yIr7I0OB MeXAy TIPIMbIMM UM TIJIOCKOCTSIMM.
Koop/1vHaTHO-BEKTOPHbIM METO/, IPH PellieHUH FreOMeTpUUYeCKUX 3a/jau.



IVNIAHUPYEMBIE PE3YJIBTATBI
JINUHOCTHBIE PE3YJ/IBTATDI

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs TIPOrpaMMbl y4ueOHOTO TpeaMeTa
«MaremMaTtuka» XapakTepUusyrTCs:

I'paxpaHckoe BocliMTaHue:

c(OpMUPOBAHHOCTBIO T'PAKIAAHCKOW TIO3WIMM  OOydYaromierocs Kak
aKTUBHOTO U OTBETCTBEHHOTO UjieHa POCCHUHCKOTO 0011lecTBa, MpefCcTaB/ieHueM
O MaTeMaTUUeCKMX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3/IUUHbIX CTPYKTYD,
SIBJIEHUM, TIpOIelyp TPaKAAaHCKOro obimiectBa (BbIOOPHI, OIMpOCHI W TIp.),
yMEeHHeM B3ahMO/IelCTBOBATh C COLMA/IbHBIMU UHCTUTYTaAMU B COOTBETCTBUU C
ux QYHKIUSMU U Ha3HAUEeHUEM.

IlaTpuoTHueckoe BOCIUTaHHE:

chOpPMHUPOBAaHHOCTBIO ~ POCCHUMCKONM  TPaK[@aHCKOW  MAEHTUUHOCTH,
YBa)KEHUSI K TMPOIIOMY U HaCTOSIL[EMY POCCHUMCKOM MaTeMaTHKH, LIeHHOCTHBIM
OTHOIIIEHHEM K [IOCTW)KEHHSIM POCCUMCKHMX MaTeMaTMKOB U POCCHUKCKOU
MaTeMaTU4eCKOW IIKOJ/bl, K MCIO0JIb30BAHUKD STUX [AOCTWXKEHUM B [IPYTUX
HayKax, TeXHOJIOTUsIX, C(hepax S5KOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM [y XOBHBIX LIeHHOCTeu POCCHUICKOT0 Hapo/a;
chOpMUPOBAHHOCTEI0 HPABCTBEHHOTO CO3HAHWS, STUUYECKOTO TOBe/leHus,
CBA3aHHOTO C TIPAaKTUUYECKMM TpUMEHeHWeM [JOCTWKEHUW HayKu U
JleATeIbHOCTBIO YUEHOr0; OCO3HaHWEM JIMYHOTO BK/aJa B IIOCTPOEHUE
yCTOHUMBOTO OyayII[ero.

JcTeTHYecKoe BOCIIUTaHHe:

5CTEeTUYECKUM OTHOLLIEHHWEM K MUDY, BK/IOUasi 3CTETUKY MaTeMaTUueCKUX

3aKOHOMEPHOCTeH, 00BEKTOB, 3aj1ad4, pelleHnH, pacCy>XIeHuM;
BOCIIPUMMUYMBOCTbIO K MaTeMaTHUeCKWM aclleKTaM pas3/iduHbIX BUJIOB
HCKYCCTBa.

du3znuyecKkoe BOCIUTAHUE:

chOpMUPOBAHHOCTBI0 yMeHUsl TPUMEHSITh MaTeMaThUueckue 3HaHUsl B
MHTepecax 3/J0poBoro u 0Oe3oracHoro o6pa3a >KM3HU, OTBETCTBEHHOIO
OTHOILIEHUSI K CBOEMY 3/I0pPOBbIO (370pOBOe MUTaHHe, COasaHCHPOBAHHBIM
PEXXUM 3aHSATUN U OT/bIXa, peryJisipHasi (hr3udeckasi akTUBHOCTD); (PU3UUECKOT0
COBepIlIeHCTBOBaHUS, rpu 3QHATUAX CITIOPTHUBHO-03/I0POBUTEIHLHOM
J1esITe/IbHOCTBIO.

TpyaoBoe BociuTaHMe:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHHEM 1[€HHOCTH TPY/10/t00HsT; THTEpecoM K
pa3uuHbiM  cdepaM MpodeccMoHaNTbHOM  JesATe/IbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U e€ TIPUIO)KEHUSIMH, YMEeHWeM COBepIllaTh OCO3HAHHBIN BBIOOD
Oyayiiei mpodeccu W peaM30BbIBaTh COOCTBEHHBIE >KHU3HEHHBbIE TI/IaHbI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMueCKOMy oO0Opa3oBaHUIO U
camMo0bpa30BaHUIO0 Ha TIPOTSHKEHUM BCEeM >KW3HU; TOTOBHOCTBbIO K aKTUBHOMY
Y4acCTHIO B PellleHUM MPAaKTUUeCKUX 3a/jlady MaTeMaTU4eCKOM HarpaB/IeHHOCTH.

JKO0/IOTHYeCKOoe BOCIIUTaHUe:

c(hOpMUPOBAHHOCTBIO 3KOJIOTUUECKOW KYJ/bTYpPbl, [IOHUMaHUEM B/IUSTHUS
COL[Ma/IbHO-5KOHOMUYECKUX  TIPOL[eCCOB HAa COCTOSIHWEe TIPUPOAHOM U
COLIMA/ILHOM Cpefibl, OCO3HAHWEM TIJI00A/IbHOTO XapaKTepa 3KOJIOTHUeCKHX
npobjieM; OpHeHTalied Ha IIPUMEHeHHe MaTeMaTUUeCKUX 3HaHWK Jis



pelilieHus 3a/lay B 00/1aCTH OKPY)KaroIlleid cpefibl, TUITAHUPOBAHUSI TIOCTYTIKOB U
OLIeHKH MX BO3MO>KHBIX IMOC/eICTBUI /IJI1 OKPY’Katollleid Cpe/ibl.

IleHHOCTH HAyYHOTr'0 NMO3HAHMSA:

Cc(hOpPMUPOBAHHOCTHIO MHPOBO33peHUH, COOTBETCTBYHOLLIEr0
COBpEMEHHOMY VDOBHIO Da3BUTHSI HAyKu U OOI[eCTBEHHOW TIPAKTHKH,
TOHMMaHKeM MaTeMaTUueCKOl HayKU Kak cdepbl uesioBeuecKou JiesTelbHOCTH,
3TarioB eé pa3BUTHUSL U 3HAUMMOCTH [/l Pa3BUTHUS LIMBU/IM3ALIMW; OBJaJ/leHHeM
SI3bIKOM MaTeMaTUKW M MaTeMaTUueCcKol KY/JIbTypOi Kak Cpe/ICTBOM TO3HaHUS
MUYpa; TOTOBHOCTBIO OCYLIECTB/ISTb IPOEKTHYHD U MCC/Ie0BaTeIbCKYyIO
JlesATeTbHOCTh UHAUBUYATBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTarpeaMeTHbIe pe3y/bTaTbl OCBOEHUS TTPOrpaMMbl YueOHOTo TIpeiMeTa
«MareMaTtuka» XapaKTepU3yrTCs OBJIa/leHreM yHUBepPCa/lbHbIMU
nosHaeame/bHbIMU  OelicmeusiMU, YHUBEPCAAbHbIMU KOMMYHUKAMUBHbIMU
delicmeusiMu, yHUBEPCA/NbHbIMU pe2yAsiMueHbIMU OeliCmeusiMu.

1) YHueepcanbHble no3Haeame/nbHble Oelicmeusi, obecnheuugaiom
¢popmuposaHue 6a308bIX KOZHUMUBHbLIX Npoyeccos obyuarowuxcs (oceoeHue
MemoO08 NO3HAHUSI  OKpyJcarujeco  Mupa; npuMeHeHue  /02Uu4ecKux,
uccnedoeamebCKuUx onepayutli, ymeHuli pabomams ¢ uHgopmayueti).

ba3oBsble 1oruueckue JedCTBUS:

* BBISIBJISITH u XapaKTepu30BaTh CyllleCTBEHHbIe TIpU3HAKKU
MaTeMaTUUeCKUX 0OBbeKTOB, MOHSATHH, OTHOIIIEHUN MeX/y TTOHSATHUSIMHU;
dbopmynupoBathb orpejeneHust TIOHSITU; yCTaHaB/IMBaTh
CYII[eCTBeHHbIN TIPU3HAK KIaCcCU(UKAI[UH, OCHOBaHUS /it 0060011jeHus
Y CpaBHEeHUs1, KpUTePUU MPOBOIMMOI0 aHA/N3a;

e BOCIIPMHWMATh, (OpPMy/IUpOBaTh U Tpeobpa3oBbIBaTH CY>KIEHUS:
yTBepJuTe/IbHbIe W OTpHIlaTe/bHble, eJUHUYHbIE, UaCTHbIe U OOIIHe;
YCJIOBHBIE;

e BBISB/ASTh MaTeMaTHUeCKWe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBopeurs B (akTax, AAHHBIX, HAOMIOAEHUAX U yTBEPKAEHUSX;
npejajiaraTb ~ KpPUTEPUU [/l BbISBJIEHUS  3aKOHOMEpDHOCTeW U
MIPOTUBOPEUNY;

e JleJlaTh BBIBO/IbI C MCI0J/Ib30BaHMEM 3aKOHOB JIOTUKH, JeYKTUBHBIX U
WHAYKTUBHBIX YMO3aK/IFOUeHU, yMO3aK/IF0UeHU 110 aHa/I0Tuy;

e TIPOBOJAUTH  CAMOCTOSITe/TbHO  J0Ka3aTe/ibCTBA  MaTeMaTUYeCKUX
yTBep)KJeHu  (MpssMble U OT  MPOTHMBHOrO),  BBLICTPAUBAaTh
aprymMeHTal[uto,  TNPUBOAUTL  TIpUMEPbl U KOHTPIIPUMEDHI;
000CHOBBIBaTh COOCTBEHHbIE CY)KIEHUS 1 BBIBO/IbI;

e BBIOMpATh CTOCO0O pellieHUs1 yueOHOM 3afaud (CpaBHUBATh HECKOJIBKO
BAapUAHTOB peIlleHHs], BbIOMpaTh Haubosee MOAXOASAIIANA C YYETOM
CaMOCTOSITe/TbHO BbI/le/IeHHbIX KDUTEPUEB).

Bba3oBble uccieoBaTe/IbCKHe AeNCTBUS:

e HCIOJIb30BaThb BOINPOCHI KaK MCC/Ie0BaTeTbCKUA ~ WUHCTPYMEHT
Mo3HaHus; (OPMYJIMPOBaTh BOIPOCHI, (DUKCHUPYIOIME TIPOTHBOpEYUe,
npo0sieMy, yCTaHaB/IMBaTh UCKOMOE U IaHHOe, (POPMHPOBATh TUIIOTE3Y,
apryMeHTUPOBAaTh CBOIO MO3ULIUI0, MHEHUE;

e TIPOBOJAUTH  CaMOCTOSITE/IbHO  CIUVIAHUPOBAHHBIM  3KCIEpPHUMEHT,
WCC/IeJOBaHWe TI0 YCTAHOB/IEHHWIO 0COOEHHOCTel MaTeMaTHUeCKOTo



00beKTa, SIBJIeHWs], TPOIecca, BBHISIBIEHUIO 3aBUCUMOCTEN MEXIy
00BbeKTaMH, SIBIEHUSIMH, ITPOIeCCaMU;

CaMoCTOSITesTbHO  (hopMy/IMpoBaTh  0000IIeHHsT U BBIBOZABI  T10
pe3y/ibTaTaM TIPOBeIEHHOT0 HaOJIIO/IeHus, UCC/IeJOBaHUs, OlleHHWBATh
JIOCTOBEPHOCTH IMOTyYeHHBIX Pe3yJ/IbTaTOB, BHIBOIOB 1 0000ITIeHMIA;
ITPOrHO3MPOBAaTh BO3MOJKHOE Pa3BUTHE ITPOLIECCA, a TAKXKe BbIBUraTh
TIPE/ITI0J/I0’KEeHHS O eT0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pa6ora c uHdopmanmeii:

BBISB/IATH JIe(UI[UThI HH(MOPMALWH, JaHHBIX, HEOOXOANMBIX [I7Isl OTBETa
Ha BOIPOC U JIJis pelleHus 3a/jaul;

BbIOMpaTh WHGOPMAIMI0O W3 HCTOYHWKOB  pa3/MUHbIX  THIIOB,
aHa/IM3UPOBATh, CUCTeMAaTU3UpPOBaTh " VHTEpIIPeTUPOBATh
rMHbOpMaI1IO pa3TMUHbIX BUZOB U (POPM Tpe/ICTaB/IeHNS;
CTPYKTYpUpPOBaTh HWH(OpMalMI0, TIPeACTaB/ISTh €€ B pa3/IMuHbIX
dbopmax, WTOCTPUPOBaTh rpaduuecKy;

OlleHUBaTh  HAJE&XHOCTb  UH(POpMAlMM IO  CaMOCTOSITE/IbHO
chopMyTMPOBaHHBIM KPUTEPUSIM.

2) YHueepcanbHble KOMMYHUKamMueHble Oelicmeusi, obecneuusarom
Cc(OpMUPOBAHHOCMb COYUA/IbHbIX HABBIKO8 0OYUAOUWUXCS.
Oo1enmue:

BOCTIDUHMMAaTh U (OPMY/IMPOBATh CYXK/eHHWS B COOTBETCTBUU C
YCJIOBUSIMH W 1IeJIIMU OOITIeHUs; SICHO, TOYHO, TPAMOTHO BBbIPa)KaTh
CBOIO TOYKY 3peHHsi B YCTHBIX U MMCbMEHHBIX TeKCTaX, [laBaTh
MOSICHEeHUSI TI0 XOJy pellieHUs 3a/laul, KOMMEeHTUPOBAaTh T0J/yYeHHbIN
pe3yJibTaT;

B xoJie 00Cy)KZeHHusi 3a/jaBaTh BOTMPOCHI 10 CYILIECTBY 00CYy»xjaemoit
TeMbl, PO6/IeMbI, pelraeMoi 3a/jlauM, BbICKa3bIBaTh HeU, HalleJieHHbIe
Ha TOWCK peIlleHUs]; COTOCTaB/STh CBOU CYXK/€HHUS C CYXXAeHUsIMHU
ADYTUX yYaCTHUKOB [JWasora, 0OHApYKUBAaTh Pas/iMude U CXOZICTBO
Mo3ulMii; B KOppeKTHoW ¢opMe (opmy/iMpoBaTh pa3HOI/IACUs, CBOU
BO3pakeHUs;

Mpe/CTaB/ATb  pe3y/bTaThl  pellleHus  3aZilaud, SKCIIepUMEeHTa,
WCC/IeJIOBAaHUSI, IIPOEKTa; CaMOCTOSITeIbHO  BbIOMpaTh  ¢dopMar
BBICTYIUIEHHST C y4Y6TOM 3aZiau TIpe3eHTallUd U OCOOeHHOCTeH
ay/IUTOPUHU.

CoTpysHu4ecTBoO:

3)

MOHMMAaTb W WCIO/b30BaTh  TPEUMYIECTBA  KOMaHJHOW U
WH/IMBU/ya/bHOM pabOThI MPH pellleHrH yueOHBIX 3a/iay; NMPUHUMATh
[[e/lb COBMECTHOW  [JeSTeJIbHOCTH, IJIAHWPOBAaTh  OPraHU3al[{I0
COBMECTHOH paboThl, pacrpeziensTh BUAbI paboT, JOroBapUBaThCH,
oO0CyKaaTh TIpollecC W pe3ynbTaT paboThl; 0000IaTh MHEHUS
HeCKOTbKUX JTFO/Ie!;
yuaCTBOBaThb B TPYIMIOBBIX (GopMax paboThl (00CyKaeHus, oOMeH
MHEHUH, «MO3rOBble ILITYPMbl» W WHBIE); BBIMOJHATL CBOK YacCTh
paboTbl M KOOPAWHUPOBATb CBOM [JEMCTBUSA C JPYTMMU WieHAMU
KOMaH/Ibl; OLEHMBATh KaueCTBO CBOETO BK/Iajla B OOLIMA MPOAYKT TIO
KPUTEPHSIM, COPMY/TMPOBAHHBIM YUaCTHUKAMU B3aUMO/I€HCTBYSI.
YHueepcaibHble  pez2ynsimueHble  Oelicmeusi,  obecnheuugarom

¢hopmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbLIKOB AUUHOCMU.
Camoopranu3anusa:



e COCTaB/IATH IJIaH, aITOPUTM DellieHus 3ajauu, BbIOMpaTh Criocob
pellieHus C YYETOM UMEOIINXCSl PeCYPCOB M COOCTBEHHBIX
BO3MO)KHOCTeM, apr'yMeHTUPOBaTh U KOPPEKTUPOBATh BapUaHThI

pelleHu C y4éTOM HOBOUM UH(MOPMALIUU.

CaMOKOHTPOJIBL:

e B/afleTh HaBbIKaMK I103HABAaTe/JbHOM peQIeKCMA KaK OCO3HaHUS
COBepLIaeMbIX  JJeWCTBUM U MBICJIUTENbHBIX  TPOLIECCOB,  HX
pe3y/bTaToB; BJaZleTh CIOCOOAaMU CaMOIIPOBEPKH, CAaMOKOHTPOJIS
npoLjecca U pe3yJibTaTa pelleHHst MaTeMaTU4eCKO! 3a/iauy;

e TIIpe[BUJeTb TPYLHOCTH, KOTOpble MOI'YT BO3HUKHYTb IPU peLIeHUU
3a/lauM, BHOCUTb KODPEKTMBbI B [eATeJIbHOCTb Ha OCHOBE HOBBIX
00OCTOSITE/ILCTB,  [AHHBIX, HaAWJEHHBIX  OLIMOOK,  BBISIBJIEHHBIX
TPYZHOCTeW;

e OLIEHMBaThb COOTBETCTBHE pe3yJbTaTa LieJId U YC/IOBUSIM, OOBSICHSTH
TIPUYMHBI JOCTUKEeHUS WY HeJOCTWKeHUs Pe3y/IbTaTOB [eATe/IbHOCTH,
HaXO/IUTh OIINOKY, AaBaTh OLIEHKY IMPUOOPETEHHOMY OIIBITY.

INPEAMETHDBIE PE3YJ/IBTATBI
10 K/TACC

OneprpoBaTh MOHATUSMU: TOUKA, MPsiMasi, MJI0OCKOCTb.

[TpyMeHATb aKCMOMBI CTePeOMEeTPUU U CJIe[ICTBUSI U3 HUX TIPU pelleHUU
reoMeTpUUeCcKrx 3ajau.

OneprpoBaTh TMOHATUSIMU: TapajyielbHOCTh M TMepreHAUKYJ/ISPHOCTh
MPSIMBIX U TIJIOCKOCTEM.

KnaccuduimpoBaTh B3aMMHOE pacriosioykeHue TPSMbIX U TIIOCKOCTel B
TIPOCTPaHCTBe.

OneprpoBaTh MOHATUSMU: ABYTPAHHBIN YroJ, TPaHU JABYIPAHHOTO YIJa,
pebpo ABYrpaHHOTO yTJ/ia; TMHEeWHbIN yroy ABYIPaHHOTO yTJja; rpajycHas Mepa
JBYTPaHHOTrO yTJa.

OneprpoBaTh TMOHSITUSIMU: MHOTOTPDAHHUMK, BBIMYK/bIA U HEBBIMTYK/bIN
MHOT'OTPaHHUK, 3/IeMeHTbl MHOTOT'PaHHKKA, TTPABU/IbHBIN MHOTOTPaHHUK.

Pacrio3HaBaTb OCHOBHbIe BH/bl MHOTOTPDaHHUKOB (MMpaMuZQ; TMPU3Ma,
TIPSIMOYTOJTbHBIN Mapasiiesienuriesi, Kyo).

KnaccuduimpoBatb ~ MHOTOTDaHHUWKH,  BbIOMpasi ~ OCHOBaHUSI  [iIs
K/accupuKalyy (BbIMYK/ble W HEBBLIMYK/ble MHOTOTPAaHHUKH; TpaBU/IbHbIE
MHOT'OTPAaHHUKMU; TPsSIMble Y HaK/IOHHBIE TTPU3MBI, Mapasiie/ienurnesbl).

OneprpoBaTthb TIOHSTUSIMU: ceky1ias TIJIOCKOCTB, ceueHue
MHOTOTPaHHUKOB.

OOBSICHITb TIPUHLUIIBI TIOCTPOEHUST CeUeHUM, UCTIONb3Ysl METOZ, C/Ie/IOB.

CTpouTh CeueHUsi MHOTOTPAHHUKOB METO/OM CJIe[IOB, BBITIOJHSTh
(BBIHOCHBIE) TUIOCKHE UePTeXXU M3 PUCYHKOB TIPOCTHIX OOBEMHBIX (UTYp: BU[
cBepxy, COOKY, CHU3Y.

PemiaTth 3ajjauy Ha HaXOXKJeHUe reoMeTpPUUYeCKUX BeJTMUWH 10 obpasijam
WU a/JirOpUTMam, NIpUMeHsisi U3BeCTHbIe aHaTUTUUeCKe MeTO/bl TIPU pellieHur
CTaHJ|aPTHBIX MaTeMaTHMYeCKUX 3a/lad Ha BbIUMCIEHWe pacCTOSHUM MeXAy
JBYyMsi TOUYKaMH, OT TOUKWA A0 TPSIMOM, OT TOUKM [0 TJIOCKOCTH, MEXIy
CKPeLMBaOLUMUCS TPSMBIMHU.



Permath 3aZiauy Ha HaXOXK[eHHe TeOMeTPUUYeCKUX BeMUWH 10 obpasijam
WY aJICOPUTMaM, NPUMEHSI U3BeCTHbIe aHA/IUTUYEeCKe MeTO/bI TIPU pelleHuU
CTaHJAPTHBbIX MaTeMaTUUeCKMX 3a/lau Ha BBbIUUCJIIEHWE YIJIOB MEXAY
CKPELMBAOLMMUCS TIPSMBIMUA, MEXAY TPSMOU U TUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMM, IBYTPaHHbIX YTJIOB.

Bbruncnste 00BEMBI ¥ TIIOMIAAM  TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nuvpaMuzia) C TpuMeHeHWeM (GOPMYJ/; BBIUUC/IATH COOTHOILIEHUS
MeX/Ty TUIOIAZITMU TOBEPXHOCTel, 00bEMaMu MOA0OHBIX MHOTOI'PaHHUKOB.

OrniepypoBaTh MOHSTHUSMHU: CUMMETPUSI B MNPOCTPAHCTBE; LIEHTP, OCb U
TJIOCKOCTh CUMMETPUU; LIEHTP, OCb U TJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatb, mpeobpa3oBbIBaTb W WHTEPIPETUPOBAaThH HWH(OPMAIUIO O
MPOCTPAaHCTBEHHbIX reOMeTpUUeCKuX (pUrypax, mpe/iCTaB/IeHHYIO0 Ha yepTekax
Y PUCYHKaXx.

[TpumeHsiTh TeoMeTpuueckre ¢GakTbl [Jis pellleHUs] CTepeoMeTpUUeCKUX
3a/lay, TMpeANoJararmliuX HeCKOJbKO IIaroB pelleHusl, eCcIu YCJIOBUS
TipuMeHeHus1 3a/laHbl B SIBHOU (hopMme.

[IpyMeHsTH MpOCTeMIlie TIpOrpaMMHbIe CpPeACTBA M 3JIEKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI TIPU PELleHUH CTePeOMEeTPUYEeCKHX 3a/1au.

[IpyBOgUTHL TIpUMeEPBI MaTeMaTUUYeCKUX 3aKOHOMEPHOCTEeW B TIpUPOJie U
JKA3HY, PaCIiO3HaBaTh MPOSIB/IEHHE 3aKOHOB reOMeTPHU B UCKYCCTBe.

[IprMeHSITh TIO/TyYeHHbIe 3HAHUSI Ha TIPAKTUKe: aHa/IM3UPOBaTh peasbHbIe
CUTyallud W TPUMEHSITb U3yUYeHHble TOHSTHS B TIPOLIeCCe TOMCKa pelleHus
MaTeMaThuuecKd CGOpMYJTUPOBAaHHOW TIPOO/IEMbI, MO/IeTMPOBaTh peasbHbIe
CUTyallud Ha S3blKé TeOMeTpPUH, WCCIe[0BaTb MOCTPOEHHbIE MOZEMN C
WCTI0/Tb30BaHEM TeOMeTPUUYEeCKHMX TOHATHM W TeopeM, arimapara anredphbr;
peliaTh NpaKTAYeCKWe 3aJjauM, CBsI3aHHblEe C HAXOXK[EeHWEeM reOMeTpPUYEeCKUX
BEJINUKH.

11 K/TACC

OmneprpoBaTh TOHATUSMH: LWIMHAPHUYECKas: TIOBEPXHOCTh, 00pa3yrolifue
LATUHAPUYECKONM  TIOBEPXHOCTH; LWIHHADP; KOHWYECKas IIOBEPXHOCTh,
oOpa3yroiire KOHUUeCKOl TTOBepXHOCTH, KOHYC; cepruecKasi TOBepXHOCTb.

Pacrio3HaBaTh Tesia BpalljeHusi (LIWIUH/IP, KOHYC, cdepa U 1i1ap).

OOBACHATD CTIOCOOBI TIOTyUeHUs TeJT BPALl[eHHS.

KnaccuduimpoBaThk B3aMHOe pacrionioykeHue cepbl U TIIOCKOCTH.

OnepupoBaTh ITOHATHSIMU: IIIAPOBOM CETMEHT, OCHOBaHHE CEeTrMeHTa,
BbICOTA CEeTMEHTa; IIIapOBOM CJIOM, OCHOBaHWE IIIapOBOrO CJIOs, BbLICOTA
1IIaPOBOTr'0O CJI0S1; 11IapOBOM CEKTOP.

Bbluncigath 00BEMBI MW IUIOIMIAAM TIOBEPXHOCTEM Tejl  BpallleHus,
reoMeTpUUeCKHX TeJl C IpuMeHeHreM (HopMyII.

OmneprpoBaTh TOHATHSMH: MHOTOTDAHHMK, BITMCaHHBIA B cdepy
OIMMCAHHBIA OKO/MO cdepnl; cdhepa, BIMCAaHHASE B MHOTOTPAHHUK W/ TEJI0
BpaIleHusI.

BbIUMCISTE COOTHOIIIEHUS MeXK/IY TUIOIIAAIMU TIOBEPXHOCTEeHN U 06 bEMaMu
MOI00HBIX TEJI.

M306paxkath m3ydaeMble (GUTYPbl OT PYKH W C MPUMEHEHHEeM ITPOCTBIX
YepTEXHBIX UHCTPYMEHTOB.

BbImosHATE  (BBIHOCHBIE) TUIOCKHE UepTeXXH W3 PUCYHKOB TIPOCTBIX
00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThL CeUeHUs TeJl Bpall[eHHs.



V3B/ieKaTb, WHTEPIpPeTHPOBAaTh M IPeo0pa30BbIBATL HWH(OPMALUIO O
MIPOCTPAHCTBEHHBIX F€OMETPUUYECKMX (Urypax, MpeCTaBIeHHYI0 Ha YepTeXKax
Y PUCYHKaX.

OmneprpoBaTh IIOHITHEM BEKTOP B [IPOCTPAHCTRe.

BLINOJIHATE  IEMCTBUSL C/IOXKEHHsSI BEKTOPOB, BBIUMTAHMS BEKTOPOB U
YMHOXKEHUSI BEKTOpa Ha UHC/I0, OOBSACHSTb, KaKUMH CBOHCTBAMU OHHU
00/1aaroT.

ITprMeHAThb IIPABUIIO Mapasljie/iennuIie/a.

OnepypoBaTh IIOHATUSAMH: [E€KapTOBbI KOOPAWHATHI B IIPOCTPAHCTBE,
BEKTOp, MOZy/Ib BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJWHAThI BEKTOpA, YroJI
MEXy BEKTOpaMH, CKa/IIPHOe TIPOM3BeJIeHHe BEKTOPOB, KOJUIMHEapHble U
KOMIIJIaHapHbIe BEKTOPBI.

HaxoauTh CyMMy BEKTOPOB U TMpOW3BeJe€HHEe BEKTOpa Ha UMCJIO, YIOJ
MEXXy BEKTOpaMH, CKa/IIPHOe MPOU3Be/leHre, PACK/IaZibiBaTh BEKTOP IO JBYM
HEKOJ/I/IMHEapHLIM BEKTOpaM.

3a/laBaTh TJIOCKOCTh YPABHEHUEM B [IEKapPTOBOM CHCTeMe KOOp/MHaT.

ITpyiMeHATb TeoMeTpUUecKre (GakThl JJi PEIIeHUs] CTePeOMEeTPUUeCKUX
3ajlau, TPEeAINO/IAaralolUX HECKOJbKO IIIaroB PpeIleHusi, ec/ld YCJIOBUSA
MIpYMeHEeHHsI 3a/laHbl B SIBHOI (opMe.

Peliath IpOCTeMilie reOMeTPpUUYEeCKHe 3a/laui Ha IPUMEHeHHe BEeKTOPHO-
KOOP/JMHATHOI'O METO/a.

PeilaTh 3asaud Ha [I0Ka3aTe/JbLCTBO MaTeMaTHMUeCKUX OTHOIIEHUH u
HaxOo)XK[eHWe TeOMeTPUUeCKUX BeJIMUMH I10 00pa3liaM WM aJAropuTMaMm,
MIPUMEHSISI U3BEeCTHbIE METO/bl MPH PEeIleHHH CTaHAAPTHBIX MaTeMaTHUeCKUX
3ajau.

ITpyiMeHATb IIPOCTeMIMe TpOrpaMMHbIe CPeACTBA U 3JEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CICTEMBI TIPY PEIIeHUH CTePeOMeTPHUeCKUX 3a/1au.

ITpyBOAUTEL TIPUMEphl MAaTeMaTHUYECKHMX 3aKOHOMEPHOCTeH B MpHpOJe U
JKU3HH, PACIIO3HABAThb MPOSIBJIEHHEe 3aKOHOB T€OMETPHU B UCKYCCTBE.

ITpyUMeHSTH T0/TyUeHHbIe 3HAaHWS Ha MPAKTHKE: aHA/M3UPOBATh peasbHbIe
CUTyallud W TIPUMEHATb HM3yueHHbIe TOHSTHS B TIPOLIECCe TMOMCKA PpeIIeHus
MaTeMaTUUeCKd C(HOpMy/UPOBAaHHON IMpo0/ieMbl, MO/EIMPOBATh peasbHbIe
CUTyallud Ha $3bIKé TE€OMETPUM, WCC/Ie[0BaTh ITOCTPOEHHBIE MO/ C
HCII0/Ib30BaHUEM TeOMEeTPUUYECKHX IIOHATHMM M TeopeM, arapara aareophbl;
pellaTh MPAKTHUYEeCKUe 3aJaud, CBSI3aHHbIE C HAXOXKIEHHEM IeOMEeTPHUeCKUX
BeJINUKH.



TEMATHUYECKOE IVIAHUPOBAHUE

10 KJ/IACC
Ne KoinuyecTBo yacoB
HaumeHoBaHMe pa3/e/ioB OnekTpoHHbIe (HuGpoBbIe)
o/ KoHTpo/ibHBIE IIpakTH4yeckue
U TeM NPOrpaMmabl Bcero oOpa3oBaTe/IbHbIE PecypChl
o paboThI paboThI
1 BeegeHue B crepeoMeTputo 10 https://m.edsoo.ru/C503R7VIP
IIpsimMbie U MIJIOCKOCTH B
MPOCTPaHCTBe.
2 pocTp 12 1 https://m.edsoo.rt/WT7NSO14T
[TapaniensHOCTh NPAMBIX U
IJIOCKOCTEMN
Ileprme oC
3 PRIEAAHKYAPH T].J, 12 https://m.edsoo.ru/V6I11APUCD
TIPSIMBIX Y TIJIOCKOCTeN
Yriel Me MIPSIMBIMU U
4 KAy TP 10 1 https://m.edsoo0.ru/R38METBTQ
TIJIOCKOCTSIMU
MHororpaHHUK1 11 1 https://m.edsoo.ru/XPWIOUSFB2
6 OO6BEMBI MHOTOTPAHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
IToBTOpEHME: Ceuenus,
7 4 1 https://m.edsoo.ru/L1IAAMHO3D
PacCTOSTHUSA U YTJIbI
OBIIEE KOJIMYECTBO 68 c 0
YACOB I10 [TPOI'PAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/WT7NSO14T

11 K/TACC

HaumenoBanue Ko/muecTBo yacoB
No OnekTpoHHbIe (U poBHIe)
pas/ie/ioB U TeM KonTpoanHbie IIpakTHueckue
n/n Bcero oOpa3oBaTe/IbHbIE PeCypChI
NporpaMmmslI paboThI padoThI
Tesa BpalieHus 12 https://m.edsoo.rt/HYOWQLS5KQ
2 OO6BéMBI Ten 5 1 https://m.edsoo.ru/B9ORVIYC9
BekTtops! u
3 KOOD/IMHATHI B 10 1 https://m.edsoo.rut/ANCLAGOMF
TPOCTPAHCTBE
[ToBTOpEHME,
00006111eHKE,
4 o 7 1 https://m.edsoo.rut/DORV3P725
cuCTeMaTH3aLys
3HaHUM
OBILIEE KOJIMYECTBO
YACOB I10 34 3 0

I[TPOI'PAMME



https://m.edsoo.ru/DORV3P725
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/HY0WQL5KQ




IIOYPOYHOE IVIAHNPOBAHUE

10 KJ/IACC
Ne Ko/simuecTBO yacos
JJIEKTPOHHBIE
Jara nM(ppoBbIe
n | Tema ypoka KonTpo/ibHbIE IIpakTHuecKkue
Bcero U3yUeHUsl o0pa3oBare/ibHbIE
/ paboThI paboThI
pecypchbl
n
OcHOBHBIE TIOHATHS
CTepeoMeTpHH: TOUKa,
ripsiMasi, TIJI0OCKOCTb,
nipoctpaHcTBo. [IpaBuna
1 1306paykeH st Ha pUCYHKax: 1 hups://m.eds0o.ru/
P pHCyHKax: D3VCJ7UN4
1300pakeHUs TJIOCKOCTEH,
rapasijie/ibHbIX MPSMBbIX
(oTpe3KoB), cepeiuHbI
oTpe3kKa
IToHaTHA: NTepecekaroLecs
) TIJIOCKOCTH, 1 https://m.edsoo.ru/
riepecekaroluecs rnpsamasi v NR6VIYCGK
TIJIOCKOCTh
[ToHsTHSA: MTepeceKaroLecs
3 IIJIOCKOCTH, 1 https://m.edsoo.ru/
riepecekarolyecs npsamas u O6RNDFAMO
TIJIOCKOCTD
4 3HAaKOMCTBO C 1 https://m.edsoo.ru/
MHOTOrpaHHUKAMH, KMUQPILLO



https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/D3VCJ7UN4

n300pa’keHue
MHOTOTPaHHHUKOB Ha
PHCYHKax, Ha
MIPOEKILIMOHHBIX UePTeXax

HauanbHble cBefieHus 0 Kybe

U paMu/ie, X pasBeépTKU U 1 https://m.edsoo.ru/
Moiesii. CedyeHust FPW2JNHCZ
MHOI'OI'PaHHUKOB

HauanbHble cBesieHNs 0 Kybe

Y UpamMu/ie, UX pasBépTKU U 1 https://m.edsoo.ru/
Moiesii. CedeHust 1MQ3AJ3S5
MHOI'OI'PaHHUKOB

IMousTue 06

AKCHOMaTUUeCKOM
https://m.edsoo.ru/

SLMI7R3BL

MOCTPOEHUU CTEPEOMEeTPHH: 1
aKCHOMBI CTEPEOMETPUH U
C/1e[ICTBUSL U3 HUX

IMousTue 06

AKCHOMaTUUYeCKOM
https://m.edsoo.ru/

DUKAX7QE1

MOCTPOEHUU CTEPEOMEeTPUH: 1
aKCHOMBI CTEPEOMETPUH U
CJIe/ICTBHS U3 HUX

IMousTue 06

AKCHOMaTUUeCKOM
https://m.edsoo.ru/

YPKSS5MLJL

TMOCTPOEHUU CTEPEOMETPUU: 1
aKCUOMBI CTEPeOMeTPUH U
CNeICTBUS U3 HUX



https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/FPW2JNHCZ

ITousTue 00
aKCHOMaTUUYeCKOM

https://m.edsoo.ru/

10 | mocTpoeHuu cTepeoMeTpuu: [3A081679
aKCUOMBI CTEpeOMeTpUH U
C/Ie/ICTBUS U3 HUX
B3auMHoe pacro/iokeHue
TNIPSIMBIX B [IPOCTPaHCTBeE:

1 HepeceKaromuecs, https://m.edsoo.ru/

TUIWBKRS5Q
Tapasuie/ibHble U
CKpeLuBaroLLyecs rpsiMble
[TapaniebHOCTb NPSAMBIX U
TJIOCKOCTeN B MPOCTPAHCTRBE:

12 rapasuie/ibHble IpsMble B https://m.edsoo.ru/
IIPOCTPAHCTBE, CS9VLQLHG6
rapasuiesbHOCTh TPEX
MPSIMBIX
[TapaniebHOCTb NPSAMBIX U

13 TIJIOCKOCTEeN B MPOCTPAHCTBeE: https://m.edsoo.ru/
[TapasnnensHOCTb NPSIMOU 1 PO5J6D23U
IIJIOCKOCTH

14 YTr71bl € COHanpaBIeHHbIMU https://m.edsoo.ru/
CTOPOHaMH LLJAVHVBW

15 Yron mexay NnpsMbIMU B https://m.edsoo.ru/
IIPOCTPAHCTBe KGIM80OEUK

16 Yron Mexay NnpsAMbIMU B https://m.edsoo.ru/

TIPOCTPAHCTBe

24L.VWHOVSE



https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/I3A98J6Z9

17

[TapasiensHOCTB
MJIOCKOCTeM: napasienbHble

https://m.edsoo.ru/

BUSTQ9HZT
IJIOCKOCTH
13 CBolicTBa napa’ie/ibHbIX https://m.edsoo.ru/
IJIOCKOCTEeH 0KQQK2ABA
[Ipocreiine
19 TPOCTPAHCTBEHHbIE PUTYPBI https://m.edsoo.ru/
Ha MJIOCKOCTU: TeTpasp, MRT13XP79
Ky0, Tlapasiiesienure]
20 ITocTpoeHue ceueHuit Az Lnechon.
P DI3BAXO5J8
71 oCThOeHIE CeUeHM https://m.edsoo.ru/
P 20GC37P9P
KonTponbHast paboTa 1o
Teme "[IpsiMbie U TIJIOCKOCTH
97 https://m.edsoo.ru/
B MMPOCTPAaHCTBRe. BI4OSOJER
[TapaniensHOCTb MPSAMBIX U
IJI0CKocCTei"
[TeprieHAVKYISIPHOCTD
73 MIPSIMOM M TIJIOCKOCTH: https://m.edsoo.ru/
reprieHUKYyJIsspHbIe psMble RN45YBO8R
B IMPOCTPaHCTBe
[IpsimMble napasinesnbHble U
24 T — https://m.edsoo.ru/
CPHEHAMKYAPHbIE 32MXRZDDL
IJIOCKOCTH
25 | IlpsmMble napasienbHble U https://m.edsoo.ru/

TeprHeH/IMKYJIsIpHbIe K

JPUOTOI3N



https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/BU8TQ9HZT

TIJIOCKOCTH

[IpusHak
26 https://m.edsoo.ru/
HepHEIi,E[I/IKyJIHpHOCTI/I DCATWEK 14
MPSAMOU U TJIOCKOCTHU
[Ipu3Hak
27 epIe oc https://m.edsoo.ru/
Tepr Hv,qI/IKyJI;{pH TH HD3DE3S5P
TPSAMOU U TJIOCKOCTH
Teopema o TIpsiMOit
28 o https://m.edsoo.ru/
MepreHAuKYJISPHON YOIOSMOHL1
IIJIOCKOCTU
Teopema o nipsimoit
29 o https://m.edsoo.ru/
repreH UKy IIpHOU 81RSKUER)
IIJIOCKOCTH
Teopema o nipsimon
30 . https://m.edsoo.ru/
CPHEHAMKYTAPHO HFKNPKZ7T
IIJIOCKOCTH E—
[TeprienauKyI5Ip U
HaKJ/IOHHbIE: pacCTOsIHUE OT
31 TOUK I0CKOCTH https://m.edsoo.ru/
© A0 TIOCKOCTH, o 638GKWY7V
paccTosiHue OT TIPSAMOU [0
IIJIOCKOCTH
[TeprieHAUKYIAP U
HaKJ/IOHHBIE: pacCTOsIHUE OT
https://m.edsoo.ru/
32 TOUKH [0 TIJIOCKOCTH,

paccTosiHye OT IPSMOM 10
IIJIOCKOCTH

AD6RCACRA



https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/DC41W6K14

[TepnienguKynsp u
HaKJ/IOHHbIE: PaCCTOSIHUE OT

https://m.edsoo.ru/

33 | TOYKH [0 TIJIOCKOCTH, } VLLIO7HXC
paccTosiHUe OT TIPSIMOM /10
TIJIOCKOCTH
[TepnieHAUKYSIp U
HAaKJIOHHbIE: PACCTOSIHUE OT

34 TOUKI 10 IIOCKOCTH https://m.edsoo.ru/

A - 6P5BVV34R
paccTosiHUe OT TIPSIMOM /10
TJIOCKOCTH
YT/IBL B IPOCTPAHCTBE: YIroJl
35 e HDSIMOIA 1 https://m.edsoo.ru/

KAY TIp PSEIXUA1I

TVIOCKOCTBIO
BYTpPaHHBLINA YT OJI,

36 A ye? . Z https://m.edsoo.ru/
JIMHEWHBIN yTroJl 6RAAOEOMD
JIBYTPaHHOrO yTJia

BYI'PaHHLIN YTOJI,

37 Hey ? . 4 https://m.edsoo.ru/
JIMHEWHBIN yTroJl MLOZZYZC7
JBYTPaHHOIO yTJa
[TeprieHAUKYISPHOCTD

38 TJIOCKOCTe: MPU3HaK https://m.edsoo.ru/
epreHJUKyIAPHOCTU ABYX YRQDSMIONH
TJIOCKOCTe!N
[TeprieHAVKYISIPHOCTh

39 MJIOCKOCTEN: MPU3HaK https://m.edsoo.ru/

TIepIIeHJUKYIIPHOCTH ABYX
IUIOCKOCTeH

DY2AF84T2



https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/VLLIQ7HXC

[eprieHAVKYISIPHOCTD
MJIOCKOCTEN: MPU3HaK

https://m.edsoo.ru/

40 MepHeHIUKY/IIPHOCTH ABYX TS8OAI9NH2
TJIOCKOCTeN

41 Teopema o Tpéx https://m.edsoo.ru/
NeprieHIUKYIspax OWSLZIRVZ

42 Teopema o Tpéx https://m.edsoo.ru/
[epIIeHJUKY/IsIpax OP44KE54N

43 Teopema o Tpéx https://m.edsoo.ru/
nepreHUKYIspax OWG81WDV3
KontponbHast pabota 1o
TeMaM

44 "IleprieHAVKYISIPHOCTD https://m.edsoo.ru/
TIPSIMBIX U TIJIOCKOCTeN" U VOXABPOPB
"Yribl MeXIY TIPAMBIMUA U
IJIOCKOCTAMU"
[ToHdATHE MHOTOTrpaHHUKA,
OCHOBHBbI€ 3/1IeMEeHThI

45 MHOI'OI'PaHHUKA, BBIIIYK/IbIe https://m.edsoo.ru/
U HEBLIIYKJ/IbIe L5FTEZ8QX
MHOIrOIpaHHUKHU; pa3BépTKa
MHOTOIpaHHUKa

46 | Ilpusma: n-yrosibHast https://m.edsoo.ru/

NpY3Ma; TPaHU U OCHOBaHUS
TIPU3MBI; TIpsIMast U
HaK/IOHHast TIPU3MBI;
OOKOBast U MoJIHAs

ZAL6DKFQL



https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/TS8OA9NH2

TTOBEPXHOCTD IMPU3MBbI

47

[Tapannenenvrnes,
MIPSIMOYT O/IbHBIN
rapaJuiesierurie]; U ero
CBOWCTBA

https://m.edsoo.ru/
ITCOB1WIO

48

[Tupamuja: n-yrojapHas
nvpamu/ia, FpaHy U
OCHOBaHUe NUpaMu/ibl;
OokoBasi ¥ TIoTHast
TIOBEPXHOCTh NMUPaMU/ibI;
IpaBU/IbHAsA U YCeUuEéHHAsA
nvpamuzia

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

49

[IpaBusibHBIE
MHOTOTPaHHUKU: TIOHSITHE
MPaBU/ILHOTO
MHOTOTPaHHHKa;
MpaBH/IbHAsK IPU3Ma U
TMpaBU/IbHAsK TMPAMU/A;
TMpaBU/IbHAsK TPEYTOJIbHAs
MUpaMU/ia U MPAaBUIbHBIN
TeTpasp; Kyo

https://m.edsoo.ru/
LWNGFZTWE

50

IIpepcraBienue o
NPaBWIbHBIX
MHOI'OIPaHHUKAaX: OKTas/p,
Jl0JleKasp U UKocas/p.

https://m.edsoo.ru/
06SH02IDD

51

Cummetpus B
[IPOCTPaHCTBe: CUMMETPUsI

https://m.edsoo.ru/
SWEUCI9ENR



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/ITCOB1WIO

OTHOCHUTEJIbHO TOYKH,
MPSIMOM, TUIOCKOCTH.
OneMeHTbl CUMMEeTPUH B
nvpamuziax,
napasuiesienuresax,
TIPaBUJIbHBIX
MHOIOrpaHHHMKax

52

BrruuciieHue >71eMeHTOB
MHOTOT'PaHHUKOB: PEOpa,
JUaroHasu, yriibl

https://m.edsoo.ru/
EUP4MN760

53

[Tnomazb 60KOBOM
TIOBEPXHOCTHU Y TIOJTHOU
MOBEPXHOCTHU TPSIMOU
TIPU3MBI, TI/IOLIA/Ib
OCHOBaHHH, Teopema 0
OOKOBOIi TIOBEPXHOCTH
TIPSIMO TTPU3MBI

https://m.edsoo.ru/
SQY9XSIL6

54

[Tnomazb 60KOBOM
MOBEPXHOCTHU U
MOBEPXHOCTH TIPAaBU/ILHOM
MUpaMU/IbI, TEOpeMa 0
1101y 60KOBOM
MOBEPXHOCTU YCEUSHHOM
MTUPaMU/IbI

https://m.edsoo.ru/
R22FHBG60

55

KonTposnbHast paboTa mo
TeMe "MHoOrorpaHHuku"

https://m.edsoo.ru/

VHYNJQMQD

56

IMousaTue 06 00BEMeE

https://m.edsoo.ru/



https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/EUP4MN760

GMI11.C394G

https://m.edsoo.ru/

57 | OOBéM nupamMupsl B307PSWTC
.. https://m.edsoo.ru/
58 | OOBéEM nupamubI POZOED3YE
.. https://m.edsoo.ru/
59 | O6BéM nUpaMubI RZSBITMUS
N https://m.edsoo.ru/
60 | OOBEM MUPaMU/BI OHRFO2LCT
.. https://m.edsoo.ru/
61 | OOBEM Npu3MbI YEOP63ZD4
. https://m.edsoo.ru/
62 | OOBEM TpPU3MBI BAGEMRRGE
N https://m.edsoo.ru/
63 | OOBEM MPU3MBI FIMOWEKET
KonTtposnkHast pabora o
64 "O6LE https://m.edsoo.ru/
Teme ‘HEMBI ) 93S50I80N
MHOTOTPaHHUKOB
[TorTOpeHMe, 06001IeHIE
65 crcTeMaTH3alusi 3HaHWUM. https://m.edsoo.ru/
[TocTpoeHue ceueHuli B KXTOCIOJG
MHOTOTpPaHHUKe
66 | IloBTOpeHue, 0600IIIEHNE https://m.edsoo.ru/

CHCTeMaTH3al[ys 3HaHUM.
BbiuniciieHre pacCTOSIHUM:
MEX/y IBYMSI TOUKaMH, OT
TOUKH JI0 TTPSIMOM, OT TOUKH

HKP6I3JUC



https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/GM1LC394G

[10 TJIOCKOCTH, MEXIY
CKpeIMBaIIIUMUCS
TPSIMBIMU

67

WToroBast KOHTPOJIbHAsI
pabora

https://m.edsoo.ru/
KB3EK0A9U

68

[ToBTOpEHME, 0600IIEHHE
CcUCTeMaTr3aLus 3HaHUM.
BoruriciieHue yriioB: MexXay
CKpeIlVBaIIIMMHUCS
MPSIMBIMU, MEXXY TIPSIMON U
TJIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEXAY
TIJIOCKOCTSIMU

https://m.edsoo.ru/
X7CJU5SLO0

OBIIEE KOJIMYECTBO
YACOB II10 ITPOI'PAMME

68



https://m.edsoo.ru/X7CJU5LO0
https://m.edsoo.ru/X7CJU5LO0
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/KB3EK0A9U

11 K/TACC

TTOBEPXHOCTHU

No KoiuyecTBo uacoB JJ/IeKTPOHHBbIE
Jara nHpoBbIe
Tema ypoka KonTpo/ibHbIe IIpakTHyeckKue
n/ Bcero HU3yUeHusl o0pa3oBare/ibHbIE
padoThI padoThI
I pecypchbl
Cdepa u 11ap: LIeHTD,

1 paguyc, InaMeTp; 1 https://m.edsoo.ru/
I/1011aJb TIOBEPXHOCTU TW8Z59CHJ
cthepsl
BsanmHoe
pacriosio’keHue cdepsl U

) IJIOCKOCTH; 1 https://m.edsoo.ru/
KacaTeJibHas IIJIOCKOCTb YCMWC4M3I
K chepe; Tiomaghb
ctheprl
N3o06pakeHue cdepsl,

3 L1ADA HA IIOCKOCTH 1 https://m.edsoo.ru/

P ’ QDCF8UGXE
CeuyeHus 11apa
LunvHapryeckas
TOBEPXHOCTb,
obpa3ytorue

4 1/11])11/1}2] ;quCKOI./,I 1 https://m.edsoo.ru/
i AP 8516BBEQ7
MOBEPXHOCTH, OCh
LIWJTMHAPUUECKOU



https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/TW8Z59CHJ

LIumHAp: OCHOBAHUS U
OoKOBasi IOBEPXHOCTh,
obpa3ytoliiast ¥ 0Ch;
TI01ak O0KOBOM 1
TIOJTHOM TTOBEPXHOCTH

https://m.edsoo.ru/
WO0JR979V9

M306pakeHne
LIWJTMHApPA Ha
IIJIOCKOCTU. Pa3BépTka
uwrHApa. CeueHus
LAJTMHAPA
(TI10CKOCTHIO,
rapasuie/lbkHON WiIn
repreHAuKY/IsIPHOM OCH
LATUHAPA)

https://m.edsoo.ru/
OYMSPW10Z

Konunueckast
TIOBEPXHOCTb,
obpa3ytorue
KOHHUYECKOH
TIOBEPXHOCTH, OCh 1
BepIlIMHAa KOHUYeCKOM
TIOBEPXHOCTH

https://m.edsoo.ru/
H64QF3E6R

Konyc: ocHoBaHue u
BepIlIMHa, 0Opa3yroriast
1 OCh; TIOLA/b
OOKOBO¥ U MOJTHOM
MOBEPXHOCTH

https://m.edsoo.ru/
Q4EUBB6GT

Y ceuéHHBINM KOHYC:

https://m.edsoo.ru/



https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/W0JR979V9

obpa3yloliye 1 BbICOTa,;
OCHOBaHUs U OOKOBast
MOBEPXHOCTD

80VNITU20

N306pa>keHre KOHyCa
Ha IJIOCKOCTH.
Pa3BépTKa KoHyca.
CeueHus1 KOHyCa

10 (M/10CKOCTHIO, https://m.edsoo.ru/
rapasielbHOu 0PVI9CKUYU
OCHOBAHHIO, U
TJIOCKOCTBIO,

TPOXOZsIIiel uepes
BepILNHY)
KombuHarwst e
11 BpalleHys 1 https://m.edsoo.ru/
4VHGTY X8F
MHOTOTPaHHUKOB
MHororpaHHuK,
OMMCAHHBIA OKOJIO

1 cdepsl; cdepa, https://m.edsoo.ru/
BIIMCaHHAsA B RMYYI1STLP
MHOTOTPaHHUK WU B
TesI0 BpallleHus
[TonsiTrie 06 0OBEME.

13 OCHOBHBIE CBOMCTBA ulps:iinel00.u;

4CENHGLOZ
00BEMOB Te

14 O0BéM LUMHIPA, https://m.edsoo.ru/

KOHyCa

WB8TGN5799



https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/80VNITU2O

OO6mBéM 1mapa u

https://m.edsoo.ru/

15 nomazas chepobi G7AYCMOITT
[Togo6HbBIe Tena B
IIPOCTPaHCTBe.

16 EESLI;OA?;EHH MErAY https://m.edsoo.ru/

. 4NO04FYUUX

[IOBEPXHOCTEH,
00BbEMaMH MOI0OHBIX
Tes
KonTposnpHast paboTa mo

17 TemaM "Tena https://m.edsoo.ru/
BpaieHus" 1 "O6beMbl KCI9MHISWW
Ten"

18 BexkTop Ha 1y10cKOCTU U https://m.edsoo.ru/
B ITIPOCTPAHCTBe AQ405SB7C

19 Crnoxenue u https://m.edsoo.ru/
BBIUHMTAHNE BEKTOPOB PMNHTUK7G

20 YMHOXeHue BeKTopa Ha https://m.edsoo.ru/
YHCI0 4H7PLGBI1
PasnoyxeHue BekTOpa I10

1 TpEM HEKOMILIaHapHbIM https://m.edsoo.ru/
BekTopaM. [IpaBumno NZSOLFWNI1
rapasuiesienuriesa

22 Perenue 3azau, https://m.edsoo.ru/

CBA3dHHBIX C
IMIpUMEHEHUEM TTPpaBUJI

73F23EPUS



https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/G7AYCM9TT

JleVICTBUM C BEKTOpaMu

KooppauHatHo-

73 BEKTOPHBIN MeTO/, [IpX https://m.edsoo.ru/
perIeHnu BBII39Z7U
reoMeTpUUYeCKUX 3ajau
[IpssmoyrosbHas
CcuCTeMa KOOpJMHaT B

24 IIPOCTPAHCTBe. https://m.edsoo.ru/
KoopauHats! BeKTOpa. X9TSDNSQ3
[Ipocreiiive 3a1auu B
KOOpJMHAaTax
Yron mexny

75 BekTOpaMu. CkajsipHoe https://m.edsoo.ru/
[IpOM3Be/eHue RPAQMBCDO
BEKTOPOB
Beruriciienue yriios

26 MEXJy TIDAMBIMH H https://m.edsoo.ru/

EGRV3NF84
IIJIOCKOCTSIMU
KoutposbHast paboTa no

97 TeMme "BekTopsl U https://m.edsoo.ru/
KOOpJVHATHI B NSKELEBHL
MPOCTpaHCTBe"

28 [ToBTOpEHNE, https://m.edsoo.ru/
0600111eHIe U 16ASE1TYU
CcUCTeMaTu3aLys

3HaHuM. OCHOBHBIE
dburypsl, GakThl,



https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/BBII39Z7U

TeopeMbl Kypca
TJIAaHUMETPUH

29

[ToBTOpEHNE,
0000111eH1E U
cucTeMaTr3aLys
3HaHui. OCHOBHbIE
¢burypsl, ¢akThl,
TeopeMsl Kypca
MJIaHUMeTpUM

https://m.edsoo.ru/
VEMVY73YE

30

[ToBTOpEHME,
0000111eH1E U
CUCTeMaTH3aLus
3HaHUU. 3aZaun
TJITAHUMETPUU U METO/IbI
UX pellleHus

https://m.edsoo.ru/
UF02M943T

31

[ToBTOpEHUE,
0000111eHIe U
cucTeMaTHU3aLus
3HaHUU. 3aZauu
TJITAHUMETPUU U METO/IbI
UX pellleHus

https://m.edsoo.ru/
FG4PJN2IF

32

[ToBTOpEHME,
0000111eHIe U
cucTeMaTr3alus
3HaHU. OCHOBHBIE

¢urypsl, ¢akThl,
TeopeMbl Kypca

https://m.edsoo.ru/
ZY6BYLY7W



https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/VEMVY73YE

CTepeoMeTpuur

33 WTorosast KOHTpOJIbHAs 1 https://m.edsoo.ru/
pabora VPBCXOCAC
IToBTOpEHME,

34 0600111eHIe U 1 https://m.edsoo.ru/
cucTeMaTr3alus 70QSTDCAP
3HaHUM

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/VP8CXOC4C




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHOW OEPA30BATE/IbHOM ITPOI'PAMMBI

10 K/TACC

Koj nposepsiemoro

ITpoBepsiemble mpejMeTHBIE Pe3y/IbTaThl 0CBOEHHsI OCHOBHOM 00pa3oBa

pe3y/bTarTa o0miero odbpa3oBaHus
7 ['eomeTpus
7.1 OrnepupoBath MOHATUAMU: TOUKA, IIpsIMasi, IJIOCKOCTh
7.2 IIpyMeHATbL aKCHOMBI CTepeOMeTPUU U C/IeZICTBUA U3 HUX IIPU pelleHud reo
7.3 OnepupoBarth NOHATUAMMU: [1apalIe/IbHOCTh U MepreHJUKY/ISIPHOCTD ITPSIMBIX
7.4 KnaccuduimpoBats B3aMMHOe pacrio/ioykeHre NpsSIMbIX U TJIOCKOCTeH B MPOC
7 OnepupoBaTh MOHATUSMU: [JBYIPaHHbIA yroj, IpaHy IBYTPaHHOIO yIJja, ped
yroJ1 ABYTrPaHHOro yria, rpajyCHasi Mepa JByrpaHHOro yrjia
76 OneprpoBaTh MOHATUSIMU: MHOTOTPAaHHMWK, BBINYK/IbIM M HEBBITYKJI
' MHOTOTpaHHUKA, MPaBU/IbHbIM MHOIOTPaHHUK
77 Pacrnio3HaBaTh OCHOBHbIe BH/IbI MHOIOIDaHHMKOB (MMpaMuja, NpU3Ma, Ip
' ky6)
78 KnaccuduimpoBats MHOTOTPaHHUKH, BBIOMPAsi OCHOBAHUS /s K/1aCCU(DUK
' MHOI'OI'PaHHUKH, TIpaBU/IbHbIe MHOIOTPaHHUKH, IIpsSIMble U HAaKJIOHHbIe P13
7.9 OrneprpoBath NOHATHUAMU: CeKyIl|asi IIJIOCKOCTb, CeueHrue MHOI'OTPaHHUKOB
7.10 OOBsICHATb IPUHLUIIBI TTOCTPOEHUS CeueHU MHOTOIPaHHUKOB, UCII0/Ib3YsI M
CrTpouTh CedeHHsT MHOIOTPAaHHUKOB MeTOZAOM (CJIe[iOB, BBITIOJHATL (BbI
7.11 .
PHCYHKOB TTPOCTBHIX 00BEMHBIX (DUTYP: BHJ CBEPXY, COOKY, CHU3Y
Pemiate 3a/lauM Ha HaxXOXKJeHWe TeoMeTpPUYEeCKMX Be/JMUMH 10 obpaslja
712 V3BeCTHble aHa/JUTUYeCcKhe MeTO/bl NPU pelleHUM CTaHJapTHbIX MaTeMaT
' pacCTOSIHUM MeXJy [JBYMSI TOUKaMW, OT TOYKU [0 TIIpSIMOW, OT
CKpeLMBaroLLMMUCS NIPIMbIMU
PemaTh 3a7laud Ha HaxOXKJeHHe TeOMEeTPHUUeCKMX BeIWYMH 10 oOpasia
713 V3BeCTHble aHa/IMTUYeCKe MeTOZbl MpY pelleHWH CTaHJapTHBIX MaTemart
' YIJIOB MeX[y CKPeLIMBAIOLUMMUCS TNPSAMBIMH, MeXJy MpsSMOM U IUIOC
JIByTPaHHbIX YIJIOB
7.14 Bbruncnsate 00bEMBI U TJIOIIAAM TOBEPXHOCTeH MHOTOIPaHHUKOB (TIP3

(I)OpMy'JI, BbIUUC/IATE  COOTHOLOEHHWA  MeXAy  IVIoIaAAMKM  TIOBEPXH




MHOIrOrpaHHMKOB

OnepupoBaTh MOHATHSIMU: CUMMETPHSI B NIPOCTPAHCTBe, L|eHTP, OCb U IJIOC

7.15
TI0CKOCTh CUMMETPHH (PUTyphI
2 16 W3B/ekaTh, MpeoOpa3oBbIBATL U UHTEPIPETHPOBATh MH(POPMALMIO O TIPO
' (urypax, npe/iCTaBIeHHYIO Ha YepTeXkaxX ¥ PUCYHKax
17 [IpMMeHATL reoMeTpruecKre (aKThl [JIs PeLIeHHs] CTePeOMeTPHUEeCKUX 3af]
' I1arOB PeIleHus, eC/IM yCJI0BUsl IPUMEeHeHus 3a/jaHbl B ABHOM (opme
518 [Ip¥MeHATs MpOCTeiiMe TIpOrpaMMHbIE CPEJCTBA W 3/J€KTPOHHO-KOM
' PeIlleH|H CTepeOMeTPHUUECKUX 3a/iau
219 TIpMBOAMTEL TIPMMEpPhI MaTeMaTUUeCKUX 3aKOHOMEPHOCTeH B TIPUPOJIe U XK
' 3aKOHOB F€OMETPUM B UCKYCCTBE
T[Ip¥MeHATHL MoJTydeHHbIe 3HAHUS Ha NMPAKTHKe: aHaT3|POBaTh peajbHbIe CH
TMOHATHS B TPOLIECCe TOMCKA pellleHUsi MaTeMaTHyecKu chopMyampoBa
7.20 peajbHbIe CHTyalldd Ha s3bIke T[eOMeTPUH, MCC/Ie[0BaTh MOCTPOEHHBI
reoMeTpUUYeCcKMX TOHATHM M TeopeM, armapata aiare6pel, pemaTh Mpak
HaXOXK/|eHHeM reOMeTPHUeCKUX BeJTAUUH
11 KJZTACC

Koj nposepsiemoro

ITpoBepsieMble MpejMeTHbIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOM 00pa3o

pe3y/ibTaTa cpejHero ooiiero oopa3oBanus
6 ['eomeTpus
OnepupoBaTh MOHATUSMU: LWIMHAPUUECKasi TIOBepXHOCTb, 00pa3ytolye
6.1 LWIMHAD, KOHWUecKasi TIOBEePXHOCTh, OOpa3syrolue KOHWUeCKOW TIOB
TIOBEPXHOCTh
6.2 Pacnio3HaBaTh Tena BpalljeHUs (LJMIMH/P, KOHYC, chepa ¥ 11ap)
6.3 OOBSACHATD CIIOCOOBI TIOJTyUeHHS TeJl BpallleHus
6.4 KnaccuduimpoBats B3aMMHOe pacriosioykeHrue cepsl ¥ MI0CKOCTU
65 OnepupoBaTh MOHATHSIMU: IIAPOBOM CEerMeHT, OCHOBaHUE CerMeHTa, Bb
' OCHOBAaHUe 111apoBOro 1051, BLICOTA 1IAPOBOI'0 CJ105, 11IaDOBOM CEKTOP
6.6 Bbruncnsate 00BEMBI M TUIOLIAAM TIOBEPXHOCTEHM Tesl BpAIeHHs, reome
' hopmyn
6.7 OnepupoBaTh MOHATHSIMU: MHOIOTPaHHUK, BIMCAHHBIM B c(epy U oI
' BIMCaHHAsl B MHOTOTPaHHVK WY TeJI0 Bpall|eHUs]
6.8 BBIUMCISTE COOTHOIIEHHS MEXKAY TI/IOMIAAsMU TOBEPXHOCTel 1 00bEéMam




6.9 V306paskaTh n3ydyaeMble GUTYpPbI OT PYKU U C TIPUMeHeHHeM TMPOCTHIX uep
6.10 BBINo/THATE (BBIHOCHBIE) TUIOCKHE UepPTeXXH M3 PUCYHKOB MPOCTHIX 00BE
' CHU3Y; CTPOUTD CeYeHNsI TeJl BpallleH!s]
6.11 V3BnekaTh, MHTEPIIPeTUPOBaTh U 1peobpa3oBbIBaTh MH(OPMALIKIO O PO
' ¢burypax, npefiCTaB/eHHY0 Ha YepTe)kaxX U pUCyHKax
6.12 [TpumeHsTH TreoMeTpuuyeckue (akTbl [Jisi pelleHusi CTepeoMeTpuue
' HEeCKOJIBKO 11aroB pelleHus], eC/I1 YCI0BYSI IPUMeHEeHHs 3a/jaHbl B IBHOM
6.13 OrnepupoBath MOHATHEM: BEKTOP B [IPOCTPAHCTBE
6.14 BbINONHATE [1@MCTBUSL C/I0’KEHUSI BEKTOPOB, BbIUMTAHWSI BEKTOPOB U
' 00BSICHATH, KAKUMH CBOMCTBaMHU OHH 00/1a/1al0T
6.15 [IprimMeHATH NpaBU/IO Napasliesienune/a rpu CJ10’)KeHUH BeKTOPOB
OneprpoBaTb NMOHATUAMMU: [€KapTOBbl KOOPJVHAThI B IPOCTPAHCTBE, BEK
6.16 BEKTODOB, KOOpAMHATbI BEKTOpa, YIrol MeXAy BeKTOpaMH, CKas
KOJJIMHeapHble U KOMITJIaHapHble BEKTOPbI
6.17 Haxogute cymMMy BeKTOpPOB M NpOM3BeJeHHe BeKTOpa Ha 4MCJIO, yroJl
) TIpOM3BeJieHre, paCK/1a/ibIBaTh BEKTOP 110 [BYM HEKOJ/UIMHeapHbIM BeKTOpa
6.18 3aziaBaThb TVIOCKOCTb YPaBHEHHWEM B [IeKapTOBOU CHCTeMe KOOPAWHAT
6.19 Pemmath npocrelinve reoMeTpuueckre 3a/jaui Ha MpUMeHeHue BeKTOPHO-
Pemath 3amauu Ha /l0Ka3aTeabCTBO MaTeMaTMYeCKMX OTHOLIEHWW U
6.20 Be/IMUMH 10 obpasllaM WM aJropuTMaM, TpUMeHsiss WU3BeCcTHble MeTO
MaTeMaTUUeCKHX 3a7iau
601 [IpumeHaThs NpoOCTellllMe IIpPOrpaMMHBbIE CpPeACTBAa M 3JIEKTPOHHO-KOM
) pellleHnH CTepeoMeTPUUeCKHX 3a,au
6.02 [TprBOAWTE NIpUMepBI MaTeMaTUUeCKUX 3aKOHOMEPHOCTel B MPUPOJe U XK
' 3aKOHOB I'eOMeTpUU B UCKYCCTBe
[IpumeHaTH mOJydYeHHble 3HAHWA Ha MpaKTHKe: aHaIU3UpOBaTb pea
V3y4yeHHble TIOHATHS B IpOLiecCe IOMCKa pelleHus] MaTeMaTH4eCKU
6.23 MO/|e/IUPOBaTh peajibHble CUTyallid Ha s3bIKe TeOMeTPUM, UCCIef,

WCII0/Tb30BaHHEM TeOMEeTPUUEeCKUX TIOHSTUN 1 TeopeM, amrapara anreopb
CBsI3aHHbIE C HAXOXKJeHWeM reOMeTpUUYeCKUX BeJIMYUH




ITPOBEPAEMBIE OJIEMEHTbBI COAEP)KAHUSA

10 K/TACC

Kop

IIpoBepsieMbIH 3/IeMeHT CO/iepP)KaHUS

7

['eomeTpust

7.1

OCHOBHbIE TIOHSTHS CTepeoMeTpHHN. Touka, npsmasi, IJIOCKOCTb, IIPOCTPAHCTBO.

IMOCTPOEHHHU CTEPEOMETPHUU: dKCHMOMBI CTepeOMEeTPUU U C/IeACTBUA 13 HUX

7.2

B3anmHoe pacIiojioKeHre TMpsMbIX B IIPOCTPaHCTBeE: TepeCeKaroluecd, I1apajljie/IbHbie

[MapanenbsHOCTh MPSIMBIX U TJIOCKOCTEN B MPOCTPaHCTBe: Mapasiie/bHble TIPSMble B IIPOC
MpSIMBbIX, Tapa/ie/lbHOCTh TPSMOW M TJIOCKOCTH. YTJ/bI C COHAlpaB/IeHHbIMU CTOPOH
npocTtpaHcTBe. [lapannenbHOCTh TJIOCKOCTeH: TMapasuienbHble TJIOCKOCTH, CBOMCTB
[Tpocreiiivie MpoCTpaHCTBEHHBIE (PUT'YPHI HA TJIOCKOCTH: TeTPas3Ap, Ky, napanienenurnes

7.3

[TeprieHUKYASIPHOCTb MPSIMOM M TUIOCKOCTU: TepIeHAUKYJ/ISipHbIe TpsiMble B MPOCTpPaH
MepreHKy/spHble K IUJIOCKOCTH, TIpU3HAK MepreHAUKY/ISIDHOCTH TMpPSIMOM M T
MepreHVKY/ISIPHON TUIOCKOCTU. YTJ/bl B TPOCTPAHCTBE: Yrol MeXJy NpsSMON U I
JIMHEWHBIN yros JByrpaHHoro yria. [lepneHAuKymnsip U HaK/JIOHHbIE: PACCTOSTHUE OT TOUK
MpsIMOM 10 TJIOCKOCTH, TMpOeKUusi ¢GUrypbl Ha TJIOCKOCTb. [leprneHguKynsp
MepreHVKYISIPHOCTU ABYX TIJIOCKOCTel. Teopema 0 Tpéx meprieHAUKYJ/Isipax

7.4

[ToHsiTHe MHOrOrpaHHUKA, OCHOBHBIE 3/1eMEHTbl MHOTOTPaHHUKA, BBIMYKJIble ¥ HEBbITY
MHOrorpaHHuka. [Ipusma: n-yronbHasi npyu3Ma, FPaHU ¥ OCHOBaHUS TIPU3MBbI, MpsiMas U
MO/IHasi TIOBEePXHOCTb Mpu3Mbl. [lapannenenunes, NpsMOYTObHBIN Tapajiienenumnes, 1
yrojibHasi TUPaMU/ia, TPaHU M OCHOBaHWE TUPaMUZbI, OOKOBas W TOJIHAsl TTOBEPXHO
yceuéHHasi TMpamMuzia. OJeMeHTbl NpU3Mbl U nOUpaMuibl. [IpaBuIbHBIE MHOTrOrpa
MHOTOIPaHHUKA, TIpaBU/IbHasi TIpU3Ma W TpaBW/IbHAas NMUpaMU/a, MpaBUIbHAs TPeyroJ
TeTpasp, Kyo. [IpescTaBieHre 0 MpaBU/IbHBIX MHOTOTPAHHUKAX: OKTa3/Ip, AOAEKa3/p U U
MMPAMU/TBI

7.5

CuMMeTpUsi B TPOCTPAaHCTBE: CHMMETPUSI OTHOCUTE/IbHO TOUKH, TPSMOM, TIJI0CKOC

MMrUpaMHax, rapajiesjaenurenax, MpaBUIbHbIX MHOI'OI'PaHHUKAX

7.6

BbIunc/ieHre 371eMEHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHamd, yribl Ilaomiags 6ok

MOBEPXHOCTU TIPSMOM TIPU3MBI, IJIOL[AJb OCHOBAHHM, TeopemMa O OOKOBOW IMOBEPXHOC
OOKOBO# TIOBEPXHOCTH U MIOBEPXHOCTH TPABU/ILHOM MUPaMU/IbI, TEOPeMa O TUIOIIAAN yce
00béme. OOBEM TMPAMU/IBI, TIPU3MBI

7.7

[Togo6HbIe Tena B ipocTpaHcTBe. COOTHOIIIEHUS] MeXK/TY TI/IOIIA/IIMU TTOBEPXHOCTelH, 00bé




11 K/TACC

Kop IIpoBepsieMbIii 3/IeMEeHT COfiePXXaHUs
6 ['eomeTpust
6.1 LnmmHapuyeckasi TIOBePXHOCTh, 00pa3yrolue LWIMHAPUYECKON TTOBEPXHOCTH, OCh
‘ LnymHap: ocHOBaHMs 1 OOKOBast TOBEPXHOCTh, 0Opa3yromasi ¥ 0Ch, TIoNjaib O0KOBOM
KoHnueckasi TIOBepXHOCTb, 00pa3ylolrie KOHWYeCKOW TIOBePXHOCTH, OCh W BepILU
6.2 Konyc: ocHoBaHMe U BepiliMHa, obpa3yrolijasi U 0Cb, TUIOI[aAb OOKOBOM U TIOJHOM 1O
oOpa3yroiiye U BbICOTa, OCHOBAHUS M OOKOBast TOBEPXHOCTh
Cdepa u 1wap: LeHTp, pajWdyC, AUaMeTp, IUIOLa/lb TOBEePXHOCTH cdepbl. B3aum
6.3 TJIOCKOCTH, KacaTe/ibHasi IJIOCKOCTh K cdepe, 1ioniaib cepsl
6.4 V306parkeHue Tesl BpallleHUs Ha TJIOCKOCTH. Pa3BEpTKa IUIMH/APA U KOHYyCa
KombOuHaiy Ten BpalljeHHsi 1 MHOTOTPaHHUKOB. MHOTOTPaHHMK, OIHMCAHHBIA OKOJI
65 MHOT'OTPaHHMUK, UK TeJI0 BpallleH!s
[Monsitvie 06 06BvéMe. OcHOBHBIE CBOMCTBa 00BEMOB Tenn. Teopema 06 06BEMe TpsIMO
6.6 ciieficTBUs U3 Heé. OOBEM 1TMHPa, KoHyca. OObEM 11apa v miomiazpb chepsl
6.7 [Tomo6HbIe Tea B mpocTpaHcTBe. COOTHOLIEHHST MEX/Y TUIOLIAsIMUA TIOBEPXHOCTEH, 00
Ceuenuss UunuHpa (Tapa/uie/lbHO M TEepPHeHAWKY/SIPHO OCH), CeueHHsi KOHyca
6.8 TIPOXO/siiiiee uepe3 BepIINHY), CeUeHUs 11apa
BekTop Ha muiockoctv U B rpocTtpaHcTBe. C/io)KeHHWe U BbIUWTaHKWe BEKTOPOB. Y.
6.9 PasnoxeHuve BekTopa 1o TpéM HeKOMIUIaHapHBIM BeKTopaMm. [IpaBusio napasienenure,
C MPUMEeHEeHUeM TpaBuUJI eMCTBUI C BEKTOPaMH
[TpsmoyronbHas cucTemMa KOOpPAMHAT B NpocTpaHcTBe. KoopanHate! BekTopa. [Ipoct
6.10 Yron Mexay BektopaMu. CKajsipHOe Mpov3BeJileHre BeKTOpPOB. BrrunciieHue yrioB Mme

KoopuHaTHO-BEKTOPHBIM MeTO/, IIPU pellleHnY TeOMeTpUYeCKUX 3a/iay




ITPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHHA OCHOBHON OFPA30BATE/IbPHOM
ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kop nposepsiemoro
TpeOoBaHUSsA

HpOBEpHEMbIe TPEGOBHHI/IH K IIpeAMETHBIM pe3y/ibTdTdM 0CBO€HUS O

NMPOrpaMMbI CpeJHero 001ero 00pa3oBaHus

Bna,quI/Ie MeTOdaMH [O0Ka3aTe/IbCTB, a/ITOPUTMaMK DpelIeHruda 3a[dy,

ONepupoBaTh TIOHATUAMU: OIpefie/ieHhe, akCUoMa, Teopema, CJe
[l0Ka3aTebCTBO, PaBHOCU/IbHbIE (DOPMYJIMPOBKY; MPUMEHSTh HX; YMEHU
TIPOTUBOIIOJ/IOKHOE yTBEP)KJEeHWe, IIPUBOAUTH IpUMepbl W KOHTPIP
MaTeMaTUUeCKOM UHJYKLMY; IPOBOJUTH Jl0Ka3aTe/lbHble PacCy XKAeHUs I1
JIOTUYECKYI0 TPaBWIBHOCTb  PAacCy)XJeHWW; yMeHHe  OIlepupoBaT
MIOIMHOXXECTBO, OIepald HaJ, MHOXXeCTBaMM; YMEHHe MCII0JIb30BaT
amnmnapar Jijisl OlMCaHUsl peaslbHbIX NIPOLeCCOB U SIBJIEHUM U MPU pellleHnr
yueOHBIX TpeMeTOB; YMeHUe OMepHUpOBaTh MOHSATHSIMU: rpad), CBS3HBINA
TUIOCKOCTH; YMeHHe 3a/jaBaTh W OMWCHIBaTh Ipadbl pa3IuyHbIMU CIIOCOO
pelleHuH 3aau

YMeHue orepupoBaTh MOHATUSIMU: HaTypaJbHOE UMCJIO, LieJoe UMCIO, C

KOpeHb HaTypajbHON CTereHH, CTeleHb C PAlMOHATbHBIM TIOKa3arese
TioKa3aresieM, Jiorapudm Yncia, CUHYC, KOCUHYC U TaHTe€HC TIPOU3BOJIbHO
pallMOHa/lbHOe UHMCJI0, UppaljMOHa/JbHOEe YHMCJI0, MHOXKECTBAa HaTypasib
JeMCTBUTE/IbHBIX YKCeNT; YMeHHe UCI0J/Ib30BaTh NIPHU3HAKU [IeTUMMOCTH, Ha
HaviMeHbIllee 00lljee KpaTHOe, aJropuTM EBK/IWa TIpU pelleHuu 3aja
TIO3ULIMOHHBIMUA CHUCTEMaMU CUUCJ/IeHUs]; YMeHHUe BBITIOHATh BbIUMC/IEHU
BBIDa)KEHUHM CO cTemeHsMUA M Jiorapudmamu, Tipeobpa3oBaHusi IpoOH
yMeHHe OTepupOoBaTh MOHATHSMU: TIOC/Ie/[0OBaTeIbHOCTD, apudmMeTHUecKa
nporpeccusi, OecKoHeuHO  yObIBarolljasi ~ TreoMeTpuueckas  Ipor
T0C/Ie/OBaTe/IbHOCTA, B TOM UYHC/Je C TIOMOIIbI) PEeKypPeHTHBIX ¢
TIOHATUSIMU: KOMILIEKCHOE UHCJIO, COTPSDKEHHBbIE KOMIUIEKCHBIe U
KOMIIJIEKCHOTO 4KC/a, (opMa 3amucyd KOMIUIEKCHBIX uuces (reoMeTpud
anreOpanyeckasi); yMeTb TIPOM3BOAUTH apudmeThueckre JeHCTBUS
TIPUBO/IUTE TIPUMEPBI MCTO/Ib30BAHUSI KOMIUIEKCHBIX UMCEsT; OTIepUpOoBatT
3%3, onpezenuTesb MaTPHUL[bl, TeOMETPUUYECKUI CMBIC/T OTIpe/IeTUTE IS

YMeHue onepupoBaTh TMOHATHSMU: paljOHa/bHbIE, WpPpalMOHAbHbIE,
norapupMHUeCKHe, TPUrOHOMEeTPUUECKHe YPaBHEHUSI U HEPAaBeHCTBa, UX
TIOHSITUSIMU:  TOXK/IECTBO, TOXK/IeCTBeHHOe TrpeoOpa3oBaHre, ypaBHe
yPaBHEHWM W HEpPaBeHCTB, PaBHOCHU/IBHOCTb ypaBHEHW, HepaBeHCTB
ypaBHEHMsI, HEPaBEHCTBA Y CUCTEMbI C TIOMOII[bIO Pa3/TMUHBIX [IPUEMOB; P




U CUCTeMbl C TlapamMeTpoOM; TMpPUMeHSTh ypaBHEHUs, HepaBeHCTBa,
MaTeMaTUUeCKUX 3aZiau ¥ 3aZiau U3 Pa3IMUHBIX 00acTeli HAyKU U peaibHO

YMeHue onepypoBaTh TOHATHSMHU: (YHKLUS, UETHOCTb (YHKLUU
OrPaHUYEHHOCTh (PYHKLIMH, MOHOTOHHOCTh (DYHKI[UH, SKCTpeMyM (yHKIU
3HaueHUs1 GYHKLMM Ha MPOMEXYTKe, HelpepbIBHasi (PYHKL[Us, aCUMITOT
BTOpasi MPOU3BOJHAsA (PYHKLMM, FreOMeTPUUeCKHU U (PU3NUeCKU CMBbIC/
oTpe/ie/IHHbI MHTEerpajg; yMeHHe HaXO[uTb aCUMIITOThI rpaduka
NIPOM3BO/IHbIe CYMMBI, IPOM3BeJIeHHs], YaCTHOIO M KOMIIO3ULMU ¢y
KacaTe/bHON K rpauky (yHKLMY; yMeHWe HaxOJWUTb NMPOM3BOJHbIE 371e
VCTIO/b30BaTh TPOM3BOAHYIO [/Is UCC/efloBaHUsS (YHKLMN, HaxOAWUThb
3HayeHUs1 (QyHKLM; CTPOUTH TpaMKu MHOTOUIEHOB C HCIIO/b30BaHHE
aHa/M3a; NpUMeHSTb IPOU3BO/HYO [/ HAXOK/|eHUsl HaW/Tyulllero perieH
COL[MA/IbHO-9KOHOMMUECKMX U (PU3MUeCKUX 3a/layax; HaXxOAWUTh I/IOLIaj,
VHTerpasa; NpyUBOJUTh NPUMepbl MaTeMaTUUYeCKOr0 MO/e/IMPOBaHUs C
ypaBHEHUU

YMeHue oriepupoBaTh TOHATUAMU: Tpaduk GyHKIMM, obpaTHast (yH

JMMHelHass (QYHKUUWsA, KBajgpaTUuHas (QYHKLHWs, palydoHanbHasi @y
TPUrOHOMeTpUYeckre (QYHKLUUH, oOpaTHble TPUTOHOMEeTPUYeCKHe

norapupmuueckasi (GyHKLMWA; yMeHWe CTPOMTb Trpaduku U3ydyeH
npeoOpa3oBaHyss TpabUKOB (YHKIMM, WCIOMB30BaTh TIpaduku [
3aBUCUMOCTeN, TIpU pellleHuM 3ajau U3 JpPYyrux yueOHbIX TpeaMeTOB
BbIpa)kaTh (hOpMyJlaMH 3aBUCUMOCTU MeXXy BelTMYMHAMH; HUCII0/Ih30BaTh
[UIs pellleHHs ypaBHeHWH, HepaBeHCTB W 3ajau C T[apaMeTpamu; H
TJIOCKOCTY MHO>KeCTBA pellieHUH ypaBHeHU, HepaBeHCTB U UX CUCTeM

YMeHuve peliaTb TEeKCTOBble 3a/jaud pasHbIX TUIOB (B TOM 4YMC/Ie Ha
JBIKeHre, paboTy, CTOMMOCTb TOBAapOB M YCJIYT, HAJIOTH, 3aJjauu U3 00
ceMelHbIMU (PMHAHCAaMU); COCTAB/ISATh BbIPAa)KEHUS], YDaBHEHUs], HepaBeHC
3a/laud, UCCe/0BaTh IOJSyYeHHOe pellleHWe U OLleHHWBaTh MPaBZOIof
MO/Ie/IMpOBaTh peasibHble CUTyalldd Ha s3bIKe MaTeMaTHKH; COCTaB
HepaBeHCTBA U UX CUCTeMbI 10 YCI0BUIO 3a[jauu, UCCAe/J0BaTh OCTPOEH
arrapara anreOpbl, THTEPIIPEeTUPOBATh MOTyUYeHHBIA Pe3y/ibTaT

YMeHue orepupoBaTh MOHSATUSIMU: CpeJHee apu@meThueckoe, mMeandaHa

3HayeHHUs, pa3Max, AUCIepCHUsi, CTaHJAPTHOe OTK/JIOHeHWe YHCJIOBOTO
WHTeprpeTUpoBaTh HMH(OpMALMIO, TIpe/CTaB/leHHyl0 B TabsuIax,
OTPa’KaloIllyl0 CBOMCTBA peasibHBbIX TIPOLIECCOB U sIBJIEHUM; TpPe/CTaBIIs
TabJUL] ¥ iMarpaMM; UCC/ieloBaTh CTAaTUCTUUECKHe IaHHBbIe, B TOM UKCJIe
METOZIOB U 3JIEKTPOHHBIX Cpe/ICTB; rpadyuyecku HCCIe0BaTb COBMECT
JlyarpaMm paccerBaHUs U JIMHEWMHOW perpeccuu




YMeHue orepupoBaTh MOHATUSMU: CIydaliHbIA OMBIT U C/IyyaiiHOe CoOb
COOBITHSI; yMeHHe BBIUMC/ATh BEPOSITHOCTb C HCIOb30BaHHWeM rpad
(opMyJIbI CI0KEHUSI M1 YMHO)KEHUS] BePOSITHOCTel, (POpMYJ1y MOTHOM Bep
KOMOWHaTOpHBIe (hakThl ¥ HOPMYJIbI; OLIeHHBATh BEPOSITHOCTH peaslbHbIX
MOHATUAMU: (CJlydyaiiHasi Be/JWYMHA, pacripejie/ieHUe BepOSITHOCTEH,
JUCTepcrsl U CTaHJapTHOe OTK/JIOHEHWe CIy4YyalHOM Be/MYMHbI, (PYHKLH
PaBHOMEpHOr'0, IOKa3aTe/bHOT0 M HOPMAa/bHOIO pacIpefie/leHul; yM
V3yUYeHHbIX pacripefie/leHUid [Jisl pellleHysl 3a7iay; 3HaKOMCTBO C TTOHSAT
MeTO/bl BbIOOPOUHBIX UCC/Ie[IOBaHU; YMeHe IMPUBOJUTDL NPUMepbI TIPOst
B MPUPOJHBIX U OOIIeCTBEHHBIX SIBIEHUSIX; YMeHKe OlepUpOBaTh MOHSTH
YKC/I0 COYeTaHUM, YUC/IO TlepecTaHoOBOK; OMHOM HbI0TOHA; yMeHue rpuMe
paccyXzieHus1 [Jig pelleHdsl 3a/lay; OLIeHMBaThb BEpPOATHOCTU pea
BEPOATHOCTHYIO MO/Ie/Tb U UHTePIPeTUPOBAaTh MOJyUeHHbIA pe3y/bTaT

YMeHue orepupoBaTh MOHATUSIMU: TOUKA, MpsiMasi, IIIOCKOCTh, MPOCTpa

yria, TUIOCKMM yro/i, [ABYTPaHHbIM yroj, TPEXTPaHHBIM yrod,
napasyie/IbHOCTb Y TepreHAUKY/ISIPHOCTb TMPSIMbIX U TJIOCKOCTel, yros
NPSIMOM Y TIJIOCKOCTBIO, YIOJl MeX/y IUIOCKOCTSIMHM, PacCTOSIHUE OT TOY
MeXJy TMpSMbIMM, pacCTOSIHUe MeXy TIJIOCKOCTSIMU; YMeHHWe HCIIO/
y3yueHHble (akTbl U TeopeMbl IJIaHUMEeTPUH; yMeHHUe OlLleHUBaThb pa3
MHUpa; CTPOUTb MaTeMaTHUeCKHWe MO/Je/Id C TOMOLIbI0 reOMeTpUUYeCcKUX
CBsI3aHHbIE C HUMU NTPAKTUYeCKUe 3a/jauu
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YMeHue orepyupoBaTh MOHATUSMU: TUIOL[A/lb (GUTYpBI, 00BEM (UTYDHI,
MHOTOTPaHHUK, CeueHWe MHOTOTDaHHUWKa, KyO, mapasuienenurnes, TIp
TIOBEPXHOCTh BpallleHUsl, LWIWHAP, KOHYC, Iap, cdepa, Tuiowaab C
MUpaMU/Ibl, TPU3MbI, KOHYCa, LIWIUHIPA, 00BEM Ky0a, MpsiMOYT0J/IbHOTO
NpU3MbI, LWIWHApPA, KOHycCa, Iapa, pa3BEPTKA IIOBEPXHOCTH, Ce
riapasiie/ibHble OCH WM OCHOBAHHIO, CeueHHe I11apa, MJI0CKOCTh, Kacarolija
yMeHHe CTPOWTh CeueHWe MHOTOrpDaHHWKa, M300pakaTb MHOTrOrpaHH
Bpall[eHUsl, UX CeueHUsl, B TOM YMCJIe C TIOMOLI[bI0 3/IeKTPOHHBIX CPe/ICTB
reoMeTpUuecKux GUryp, cCaMocTosTeslbHO (hOpMy/TUPOBaTh OTIpe/ieNeHust
TUTOTe3bl O CBOMCTBaX M TpHU3HAaKaX reoMeTpuueckux ¢uryp, o60CHO
yMeHHue TPOBOJUThL KacCU(UKaLKo (GUryp IO pa3dyHbIM TPU3HAK
JIOTIOJTHUTE/TbHbIe TIOCTPOEHUS

11

YMeHUe OrnepupoBaTh MOHSTUSIMU: JBWKEHUE B IPOCTPAHCTBe, Mapasiie
TUIOCKOCTH ¥ B TIPOCTPAHCTBe, IIOBOPOT, Tpeobpa3oBaHre ToAo0us,
pacro3HaBaTh paBHble U TIOJO0OHBIE (QUIYpBl, B TOM 4YHC/ie B TIPUP
UCIO/Ib30BaTh T€OMETPUUECKHE OTHOLIEHUS TP PELIeHUH 3a/jau; HaXof
(nymmHa, yrosi, TIONIaZb, 00bEM) TPH PEIleHHWH 3a/lau U3 [IPyTUx yueOH
)KU3HU; YMEHHWe BBbIUMC/IATh TeOMeTPUUEeCKHe BeJWUMHBbI (JIMHA, Yo




TIOBEPXHOCTH), HUCTO/b3ysl H3yueHHble (OpPMYy/Ibl U MeTOAbl, B TOM
nMUpamMUbl, TIPU3MbI, KOHyCa, LWIMHApA, IUoW@aAb cdepbl; 00
riapasiiesienure/ia, MMpaMybl, TIPU3MBI, LIUIMHAPA, KOHYCa, 111apa; yMeH1e
NoZi00HBIX Uryp

12

YMeHHe oreprpoBaTh MOHSATUSMH: TIPSIMOYTOJ/IbHAs CHCTeMa KOOpJHMHA
KOOp/IMHAThl BEKTOpa, CyMMa BEKTOPOB, TPOW3BeJileHHe BEKTOpa Ha UM
0asucy, ckansipHOe TPOM3BeJieHHe, BEKTODHOe IIPOU3BEJIEHHE, Yrojl
WCIO/Tb30BaTh BEKTOPHBINA M KOOPAWHATHBIM METO/ [/l PeILeHHUs] TeOMeTp
yueOHbIX TIPeZIMETOB

13

YMeHue BbIOMpATh MOAXOASIIUN METOZ, AJs1 pPelleHusl 3a/laul; TTOHUMaH
M3yueHUM TIPUPOAHBIX M OOIeCTBeHHBIX TPOLECCOB U sIBJIeHUM; yMeH
3aKOHOB MaTeMaTUKM B WCKYCCTBe, yMeHHe TIPUBOAUTb TPUMephI
POCCUICKOM U MMPOBOI MaTeMaTH4YeCKOl HayKu




IIEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, IIPOBEPAEMbBIX HA
EI'D I1IO MATEMATUKE

Kop IIpoBepsieMbIii 3/71eMeHT CO/iepPKaHUsA
1 Uucna ¥ BbIYUCTIEHUS
1.1 HatrypanbHbie u Lesnbie yncia. [IpyU3Hakuy e TMMOCTH Le/bIX YUCe
1.2 PauyioHanbHbie urcaa. OOBIKHOBEHHBIE U IeCITUYHBIE IPpO0H, TTPOLeHThI, OeCKOHEeUHbIe Tie
1.3 ApudmeTnueckuii KOpeHb HaTypaabHOU cTereHU. [elicTBUs C apudmMeTUUeCKUMH KOPHIM
1.4 Crenens ¢ LiesibIM NoKasarteseM. CTereHb € paljMOHaIbHBIM NTOKa3areseM. CBOWCTBa CTere
1.5 CHHYC, KOCMHYC Y TaHT'€HC YUC/I0BOr0 apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YU
1.6 Jlorapugm uncna. [leciTUUHbIE U HaTypasbHble J0rapru(pMbl
17 [JeiicTBuTe/bHBIE YMCaa. ApU(MeTHUeCKHe Olepalyy C AelCTBUTeIbHbBIMU UHC/IaMU.
' TIpaBWIa OKPYIJIeHUs], [IPUKK/IKA U OLleHKa pe3yJsibTara BbIUMCIeHUN
1.8 [Tpeobpa3oBaHue BbIpaXKeHUM
1.9 KomriekcHble ynciia
2 YpaBHeHUs1 ¥ HepaBeHCTBa
2.1 Llenbie v IpOOHO-pAI[OHA/TBHBIE YDABHEHUS
2.2 WppauyoHaibHble ypaBHEHUS
2.3 TpuroHomeTpuyeckue ypaBHeHUs!
2.4 [Toka3aTesbHbIe U orapudMUUecKre ypaBHeHUs
2.5 Ilesibie ¥ pOOHO-paIOHA/IbHBIE HEPABEHCTBA
2.6 NppanoHanbHble HepaBeHCTBa
2.7 [TokasarenbHble U JorapupMruyeckrie HepaBeHCTBa
2.8 TpuroHomeTpuyeckue HepaBeHCTBa
29 CucTeMbl ¥ COBOKYITHOCTH ypaBHEHWI U HEPaBEHCTB
2.10 YpaBHeHUs1, HepaBeHCTBA U CUCTeMbI C [lapaMeTpaMu
2.11 Martpuija CUCTeMbI JIMHENHBIX YpaBHEHUU. Orpesie/inTe/b MaTpULIbI
3 @DyHKLMU U TPaQUKU
31 ®ynkuys, crnocobsl 3aganus GyHkuyu. I'padmk byHkmM. B3arMHo obpaTHble QyHKIMH.
' ITepyonueckre QyHKLUN
ObnacTh ompesiesieHUs] W MHOXKECTBO 3HaueHWid ¢yHkuun. Hymn ¢yskoum. Tlp
3.2 [TpoMeXXyTK MOHOTOHHOCTUA (GYHKLMA. MaKCUMyMbl U MUHUMYMbI QyHKOMA. Haubosb
(GYHKLMY Ha IPOMEXYTKe




CrenenHasi (yHKLMSI C HaTypajJbHBIM U Lie/ibIM TNokasaTtesneM. Eé cBorictBa u rpaguk. C

3.3
CTereHu
3.4 TpuroHomerpryeckue GyHKLIMM, UX CBOMCTBA U TPaUKU
3.5 [Toka3aTesibHasi U jiorapudmudeckasi GyHKLMM, UX CBONCTBA U rpauKu
3.6 Touku paspbiBa. ACUMOTOTHI rpadukoB GyHKLMK. CBOWCTBA (PYHKLMIA, HENIPePLIBHBIX HAa O
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHMS ITOC/IeI0BATE/TLHOCTEH
3.8 ApudmeTtrueckasi U reoMeTpuuecKasi mporpeccur. @opmyra CI0KHBIX MPOLIEHTOB
4 Hauasia MaTemaTHuyeCcKoro aHaausa
4.1 [TpousBogHas GyHKLMK. [Ipon3BOHBIE 3/1IeMeHTapHbIX (QYHKLIWN
49 [TpriMeHeHre TIPOM3BOAHOM K MCC/IeJOBaHUIO (PYHKLIMM Ha MOHOTOHHOCTb U SKCTPEMYMBI.
' HauMeHbIllero 3HaueHusi GyHKLUU Ha OTpe3Ke
4.3 [TepBoobpa3Has. HTerpan
5) MHo>ecTBa 1 JI0OTUKa
5.1 MHO0>XeCTBO, ornepaljuu HaJi MHO)KeCcTBaMU. [IuarpamMmel Dityiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTh U CTaTUCTHUKA
6.1 OrnucaTenbHas CTaTUCTHKA
6.2 BeposaTHOCTb
6.3 KombuHaTopuka
7 ['eomeTpust
7.1 @urypel Ha IJIOCKOCTH
7.2 [IpsiMbIe 1 JIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tesa v TIOBEPXHOCTHU BPAIl|€HUS
7.5 KoopyHathl 1 BeKTOPEI




YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

METOINYECKHWE MATEPHUAJIbI VI YUUTEJIA

IONPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
MHTEPHET
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