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ITOSACHUTEJ/IbHASA 3AITNCKA

Pabouass mporpamma yueOHoro Kypca «I'eoMeTpusi» 0a30BOTO YPOBHS [jist
obyuaromuxcsi 10 —11 k/maccoB pa3paboraHa Ha ocHoBe @ezepanbHOIO
roCyZlapCTBeHHOT0 00pa3oBaTeNbHOIO CTaHJapTa CpeAHero oOIero oOpa3oBaHUS, C
yuéTOM COBpPEMEHHBIX MHUDOBBLIX TpeOOBaHUH, IPeAbSBASEMBIX K MaTeMaTUUeCKOMY
oOpa3oBaHWIO, W TpaJWLMK poccuiickoro obOpa3oBaHusi. Peanv3alysi TMpOrpaMMbI
obecrieunBaeT OB/Ia/leHUe K/IFOUEBBIMUA KOMIIETEHI[USIMH, COCTAaBJISIIOIIMUMUA OCHOBY [IJIsI
CaMOpa3BUTHSI U HeNpepbiBHOTO 00pa30BaHUs, L[eJIOCTHOCTh OOL[eKY/IbTYPHOTO,
JTMYHOCTHOTO U TT03HABATe/IbHOTO Pa3BUTHS JIMUHOCTU 00YUarOIIUXCSl.

OE/IN N3YYEHNSA YYEBHOI'O KYPCA

Ba)kHOCTh yueGHOTO Kypca reOMeTpUr Ha ypOBHE CpefiHero o61iero o6pa3oBaHust
o0yc/ioB/ieHa TPAaKTMYECKOW  3HAUMMOCTBIO  MeTarnpegMeTHbIX U IPeJAMEeTHBIX
pe3y/ibTaToB  O0yueHHss TeOMeTpUHM B  HAlNpaBJA€HUW JIMYHOCTHOIO  Pa3BUTHS
oOyyvaronuxcsi, (OpMUPOBaHUS (QYHKI[MOHAJILHOW MaTeMaTUUeCKOW I'PaMOTHOCTH,
W3yueHUst JPYTruX Yy4ueOHBbIX [AUCLMIUVIMH. Pa3BuUTHe y OOYyYalOUMXCS TPaBUIbHBIX
NPe/ICTaB/IeHU O CYIIHOCTH U TPOMCXOXKAEHHWM TeOMeTPUUYEeCKUX abCTpakIui,
COOTHOIIIEHWH peajbHOr0 U HW/eaJbHOT0, XapaKTepe OTPaKeHHs MaTeMaTHUeCKOH
HAyKOU sIBJIEHHI U TPOLIECCOB peajbHOr0 MHUPA, MECTe reOMeTpPUH B CHCTEME HayK M
pO/Ii MaTeMaTH4yeCKOr0 MO/Ie/IMPOBAaHMs B HAyyHOM II03HAHMM W B IPAKTHUKe
croco6cTByeT (OPMUPOBAHHMIO HAYYHOTO MMPOBO33DEHHMsI YUAIIIMXCS, a TaK)Ke KauecTB
MBIIIIEHUsT, HeOOXOAMMBIX [I/IsI afianTalliid B COBPEMEHHOM OOIIieCTBe.

eomeTpusi SIB/ISI€TCS OJHUM K3 0a30BBIX IIPEJMETOB Ha YPOBHE Cpe/iHero ooIrero
oOpa3oBaHMsl, TaK KakK 00ecreuyrdBaeT BO3MOXKHOCTb W3YUeHHUS KaK JUCIMITIIMH
eCTeCTBeHHO-HayYHOU HampaBIeHHOCTH, TaK U TYMaHHUTapHOM.

Jlornueckoe  MblllieHHe, (opMHUpyeMoe TP W3YUYeHUM  O00ydaroIuMHCS
TOHSATUMHBIX OCHOB T€OMETPUH U ITOCTPOEHHH I[eTIOUKM JIOTUUECKHX YTBEpPXKIEHUI B
XO/le peIlleHHsi TeOMeTPUUeCKUX 3ajlay, YMeHHe BbIJBUraTb W OIMpPOBEpPraTb I'MITOTe3bI
HerocpeICTBeHHO MCIT0/Ib3YIOTCS TIPH PeIlIeHHH 3a/jau eCTeCTBeHHO-HAayYHOro LMKJ/Ia, B
YaCTHOCTH U3 Kypca (DU3HKH.

YMeHre OpUeHTHPOBATLCS B MPOCTPAHCTBE WIPaeT CYIECTBEHHYIO POJib BO BCEX
00/1acTsIX /IesITeNIbHOCTH yeioBeka. OpUeHTalus YesloBeKa BO BPEMEHU UM TIPOCTPAHCTBe
— HeoOX0MOe YC/IOBHE €ro COIMA/bHOTO ObITHSI, (JOpMa OTPaXKEHHsI OKPY>KaroI[ero
MHpa, YCIOBHE YCIENIHOTO MO3HAHUS U aKTUBHOT'O TTpeobpa30oBaHus 1eHCTBUTETLHOCTH.
OnepupoBaHie MPOCTPAHCTBEHHBIMU 0Opa3amMu 00beJUHSIeT pas3Hble BUAbI YUeOHOH u
TPY/IOBOI [1eITe/IbHOCTH, SIB/IS€TCS OAHMM W3 Mpo(ecCMOHATbHO Ba)KHBIX KauecTs,
MO3TOMYy aKTyajibHa 3aZiada (opMHUpOBaHMs y OOYUYAKOIIUXCS IPOCTPAHCTBEHHOIO
MBIIIJIEHHsT KaK Pa3HOBHJHOCTH 00Pa3HOT0 MBIIIIEHHST — CYI[eCTBEHHOIO0 KOMITOHEHTa
B TIOIFOTOBKE K MPAKTUYECKOH [1eITe/IbHOCTH 110 MHOTHUM HarlpaB/IeHUsIM.

Llesb ocBOeHHs1 MpOrpaMMbl yueGHOTo Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHe
oOyueHuss — o01jeoOpa3oBaTeslbHOE W OOIIEKYIbTYPHOE Pa3BUTHE OOYYAIOIUXCS uepe3



obecrieueHre BO3MOXXHOCTH TPHUOOPETEHWS] ¥ WCIIO/Ib30BAaHUSI CUCTEMAaTHUeCKUX
reoOMeTpUUYeCKMX 3HAaHWUM U JIeHCTBUM, CHEIUPHUUHBIX TeOMETPUM, BO3MOKHOCTH
YCIeLTHOTO TIPOAO/KeHUs 00pa3oBaHUsI T10 CIeLUaJbHOCTSM, He CBsS3aHHbIM C
TIPUKJIaZIHBIM MCITO/Tb30BaHUEM T€OMEeTPHH.

[TporpaMMa 10 reoMeTpuM Ha 6a30BOM YpOBHe TIpeZiHa3HadeHa /yisi 00yuaromuxcs
CpefiHell 1IIKOJIbI, He UCTIBITBIBABIINX 3HAUUTeTbHBIX 3aTPy/IHEHUM Ha YPOBHE OCHOBHOTO
obmero obpa3oBanus. Takum obOpa3om, obydaroiuecss Ha 0a30BOM YDPOBHE JOJDKHBI
OCBOUTH OOII[He MaTeMaTHUeCKHe YMEHMs, CBS3aHHbIEe CO CIeIU(UKON TeoMeTpyud M
HeoOXoZuMbIe i1 >KU3HW B COBpeMeHHOM obiectBe. Kpome 3TOro, oHH HMeEIOT
BO3MO>KHOCTb W3YUWUTb TeOMeTpHi0 Oosiee TyOOKO, ec/id B Ja/bHEHIIeM BO3HHUKHET
HE0OXOZMMOCTh B FreOMeTPUUECKHX 3HAHUSIX B MPO(deCcCHOHANBHOM 1eATeTbHOCTH.

HocTwkeHre 1eid  OCBOEHHWsSI MPOrpaMMbl  oOecrieuMBaeTCsl — pellleHueM
COOTBETCTBYIOIIMX 3a/a4. [IpropUTeTHRIMU 3a/ladyaMU OCBOeHUsI Kypca «I'eoMeTpun» Ha
6a3oBoM ypoBHe B 10—11 Knaccax sIB/ISTFOTCS:

* (QopmupoBaHUe TIpe/ICTaB/IeHHsI O TeOMEeTPUM KaK YaCTh MHUPOBOM KYJbTYPhI U

0CO3HaHHe eé B3aMOCBSI3U C OKPY KalOIIUM MHUPOM;

* (opmHpoBaHMe TIpe/[CTABJI€HUS O MHOTOTPAaHHMKAX M TejaX BpaIeHHs KaK O
BOKHEUIITMX MaTeMaTUUeCKMX MOJEJISIX, TIO3BOJISIONIUX OINMMCHIBATh U M3yuaTh
pa3Hble SIBIEHUST OKPY>Kalol[ero MUpa;

* (QopmupoBaHMe yMeHMs paclio3HaBaTb Ha uepTeXXaX, MOJENSX U B peasbHOM
MHpe MHOT'OT'PaHHUKH U Tejla BpallleHus;

® OB/aJleHHMe MeTO/laMH{ pellleHUsl 3a/ad Ha TIOCTPOeHUsi Ha U300paXkKeHUsIX
MTPOCTPAaHCTBEHHBIX (UTYP;

e (opmHupoBaHWEe  yMEHHS  OIEPUPOBATb  OCHOBHBIMM  TIOHSITUAMH O
MHOT'OTPaHHUKAX U TeJIaX BpallleH!sI U MX OCHOBHBIMHU CBOMCTBaMU;

® OB/Ia/IeHHE a/JTOPUTMaMH{ peIleHUs] OCHOBHBIX THITOB 3ajjau; (OpMHpOBaHUE
yMeHUsI TIPOBOJIUTh HECJIOXKHBIE ZI0Ka3aTebHbIe PACCYXK/I€HHUS B XOZie PellieHHs
CTepeoMeTPUUECKHX 3a/1au U 3a7iau C MPAKTHUYEeCKUM CO/IepyKaHUEM;

® pasBUTHE HWHTE/JIEKTyalbHbIX W TBOPUYECKUX CrocoOHOCTel 00yJaroiuxcs,
T03HABATe/bHONW aKTUBHOCTH, WCC/IeZOBaTebCKUX yMeHUW, KPUTUYHOCTH
MBIIITEHUS;

* (QopmupoBaHue (YHKI[MOHATBHONM TPAaMOTHOCTH, peJIeBaHTHOU T'eOMeTpHUH:
yMeHHe PpacIio3HaBaTh IPOSIBIEHUS T€OMETPUUECKUX TIOHSATHH, OOBLEKTOB M
3aKOHOMEPHOCTeH B peasbHbIX >KU3HEHHBIX CUTYaLUsX U TIPU U3YUeHUU APYTUX
yueOHBIX TIpeAMETOB, TIPOSIBJIEHWsST 3aBUCUMOCTeH U 3aKOHOMEPHOCTEH,
(hopMyJTUPOBaTh X Ha SI3bIKE T€OMETPHUM U CO3/iaBaTh reOMEeTPUUYECKHE MOZETH,
TIPUMEHSITh OCBOEHHBbIM T'eOMeTPUYEeCKHi armapar /[Jisi pellleHds TPaKTUKO-
OPHEHTHPOBAHHBIX 3aflau, WHTEPIPETHPOBaTh W OLIEHWBATh TIOJy4YeHHbIE
pe3y/bTaThl.

OTnvunTenbHONW 0COOEHHOCTBIO TIPOTPaMMbI  SIBJISIETCST  BK/IIOUeHHe B KypC
CTepeOMeTpUM B Hauaje ero M3yueHHusl 3afiau, pellaeMblX Ha yYPOBHE WHTYUTHBHOTO
TO3HAHUSA, W OMNpe/ie/IEHHBIM 00pa3oM oOpraHu3oBaHHasi paboTa Haj, HUMH, UTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOT'O MBIILIJIEHUs], CTUMYJTUPYeT



TIPOTeKaHWe WHTYUTHUBHBIX TIPOIIECCOB, MOTHBHUDPYET K [aJbHEUIeMy W3yueHUI0
npeiMeTa.

[TpeamouTeHure OTAAETCS HATJISIHO-KOHCTPYKTUBHOMY MeTOAy OOyueHUsi, TO eCTb
TeOpeTUUeCKHWe 3HaHWS WMEKT B CBOeH OCHOBe UYBCTBEHHOCTb IPEMETHO-
MPAaKTUUeCKOW  [JiesTe/TbHOCTHA. Pa3BUTHe TPOCTPAaHCTBEHHBIX IIpeJCTaBIeHUN Y
yUalmxcsi B Kypce CTepeoMeTpUM TIPOBOJUTCS 3a CUéT pellleHMs 3aflau Ha CO3/jaHue
TIPOCTPAaHCTBEHHBIX 00pa30B M 3ajjau Ha OMepUpPOBaHKe MPOCTPAHCTBEHHBIMU 00pa3aMu.
Co3panue obpa3sa MPOBOJUTCS C OMOPOM Ha HATJISIIHOCTh, a OTIepPUpPOBaHKe 00pa3oM — B
YCJIOBUSIX OTBJIEUEHHWS] OT HarJIiJHOCTH, MBICIEHHOTO W3MeHEeHHUs ero HCXOAHOTO
CoZiepyKaHMsl.

OcHOBHBIE COfepkaTe/bHble JMHUMU Kypca «l'eomerpum» B 10-11 kaccax:
«MHororpaHHuku», «IIpsMble U TUIOCKOCTM B IIPOCTPaHCTBe», «Teja BpalleHUs»,
«BekTopel M KOOpAMHATBI B TPOCTPAHCTBe». DOpPMHPOBaHMWE JIOTHUECKUX YMEHHUH
pacripefiesisieTcsi He TOJBKO TI0 COZiep>KaTe/IbHbIM JIMHUSIM, HO U TI0 TOZaM 00y4eHHsl Ha
ypOBHe cpe/iHero o011ero oopa3oBaHusl.

Copepkanue 00pa3oBaHMs, COOTBETCTBYIOIlee TIPeJMETHBIM  pe3yJsbTaTaM
ocBOoeHHsi paboueii  TporpamMMbl, pacrlpefieléHHBIM TI0O rojamM  OOyueHws,
CTPYKTYPUPOBAHO TakuM 00pa3oM, UTOObI OB/aJieHre TeOMeTPUUeCKUMH TOHSITUSIMU U
HaBbIKAMH OCYIIECTBJIS/IOCh TI0C/IeI0BAaTe/IbHO M TIOCTYIATeNIbHO, C COOJroZieHreM
MPUHIIUIA TPeeMCTBEeHHOCTH, UTOObI HOBble 3HaHWs BK/IIOUANMCh B OOIIyIO CHUCTEMY
reoMeTpUUeCKUX Tpe/iCTaB/IeHHdi 00yJaroIuXxcs, paciuvpsisi U yraybnss eé, obpa3sys
TIPOYHbIE MHO>KEeCTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpuu oTBOAUTCA 2 yaca B Hegemro B 10 kmacce u 1 vac B
Hezesro B 11 Kimacce, Bcero 3a fiBa roga ooyuenus - 102 yueOHBIX yaca.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJTACC

IIpsAMbIe ¥ JIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE TIOHSITUSI CTepeoMeTpud. Touka, TpsiMasi, TJIOCKOCThb, MPOCTPaHCTBO.
[ToHsiTe 06 aKCHOMAaTHUeCKOM TOCTPOEHUN CTepeOMEeTPUH: aKCUOMBI CTePeOMeTpUU U
CJ1e[ICTBUSI U3 HUX.

B3aumHoe pacriosiokeHWe TpSIMbIX B TPOCTpPAHCTBe:  IepeceKarolrecs,
napasuiesibHble U CKpellyBaroLyecs rnpsmble. [TapanienbHOCTb MPSIMBIX U TJIOCKOCTeH B
TIPOCTPAHCTBe: TMapasuie/bHble MpsiMble B MPOCTPAHCTBE; Mapasie/lbHOCTb TPEX MPSMBIX;
rapasiie/ibHOCTh TPSIMOM M TJIOCKOCTU. YTJ/Ibl C COHArpaBleHHbIMH CTOPOHaMHU; YIoJj
MeX/Jy TMpsIMbIMA B TMpocTpaHcTBe. [lapasiienibHOCTb TMJIOCKOCTel: Mapasuie/bHble
TJIOCKOCTH; CBOMCTBa TapasuieflbHbIX IIocKocTel. [IpocTefiiivie MpoCTpaHCTBEHHbIE
(burypbl Ha TJIOCKOCTU: TeTpPasp, Ky0, rmapasiiesiernue/j; TOCTpOeHre CeueHun .

[TeprieHAUKY/ISIPHOCTh TPSIMOM M TJIOCKOCTHU: TIepIIeHAUKYJ/ISIDHbIE TIpsSIMble B
TIPOCTPAHCTBe, TIPSIMble Tapasijie/ibHble W TepreHuKY/IspHble K TJIOCKOCTH, TPU3HaK
TepreHguKY/ISPHOCTH TPSIMOM UM TUIOCKOCTH, Teopema O TpsSIMOM TepIieHUKYJ/ISIPHOM
IIJIOCKOCTU. YT/l B NIPOCTPAHCTBE: YrOJ1 MeXJy IPSIMOU U IIJIOCKOCTBIO; [IBYTPaHHBIU
yT0J1, IMHENHBIN YyroJ1 AByrpaHHoro yria. [lepreHjuKy/isp U HaK/IOHHbIe: pacCTOsSIHUE OT
TOUKMU [I0 TJIOCKOCTH, PACCTOSIHHME OT TIPSIMOM [0 TIJIOCKOCTH, TIPOEKLUSi (Urypbl Ha
IJIOCKOCTb. [lepneHAVKY/ISIpHOCTh TJIOCKOCTEH: TPU3HAK IepHeHUuKY/ISPHOCTH [BYX
riockocTeid. TeopeMa o TpEx reprieHJUKYy/isipax.

MHoOrorpaHHuKH"

[ToHsiTue MHOTrOrpaHHUKA, OCHOBHbIE 3/7IeMEeHTbl MHOTOTDAaHHWKA, BBINMYK/Ible U
HEBBINYK/Ible MHOTOI'PaHHUKH; pa3BEPTKa MHOrorpaHHuKa. [1pyu3ma: n-yrosibHasi Ipy3Ma;
TpaHU W OCHOBaHUSI TIPDU3MBI; MpsiMasi ¥ HAKJIOHHAs TPU3MbI; OOKOBasi M TIOJIHAsI
MOBEPXHOCTh Mpu3Mbl. [lapasienenunes, NpsSMOYTO/bHBINA Mapaiesnenunes U ero
cBoiicTBa. [Iupamuza: n-yronbHasi mipamMu/ia, TpaHd U OCHOBaHUe MUpaMU/ibl; O0KOBasi U
MoJiHasi TIOBEPXHOCTb MNHMPaMU/Ibl; TIpaBW/IbHAasi W yCeuyéHHas TupamMuja. OJeMeHTbI
npusMbl U mnupamMuzibl. [IpaBU/ibHble MHOTOTPAaHHUKHW: TIOHSATHE TPAaBUILHOTO
MHOTOTDaHHMKA; TpaBWIbHasi TpU3Ma U TpaBWbHas TNMpaMKU/a; TpaBUIbHAs
TpeyTroJibHasi MMpaMK/ia 1 MpaBUIbHBIN TeTpasp; Ky0. IlpeacraBneHre o MpaBUIbHBIX
MHOT'OTPaHHUKaX: OKTas3/p, foJeKasAp U ukocaszp. CeueHus MPU3MbI ¥ TUPaMU/BbI.

CuMMeTpusi B TPOCTPAHCTBE: CHUMMETDPHUSI OTHOCHUTE/NbHO TOUKH, TIPSIMOM,
MJIOCKOCTU. JJIeMeHTbl CHMMeTPUM B TMHpaMHJax, Mapasiefienurefiax, MpaBUIbHBIX
MHOT'OIPaHHUKaX.

BbIunc/ieHre 3/1eMEHTOB MHOTOTDAaHHUKOB: péOpa, AuaroHamu, yribl. [lnoimjazab
OOKOBOI1 TTOBEPXHOCTH M TIOJTHOW IMOBEPXHOCTH TIPSIMOM TMPH3MBI, TUIOIIA/Ib OCHOBAHHH,
TeopeMa 0 OOKOBO# MMOBEPXHOCTH MPsIMOM Mpu3Mbl. [1oia s 60KOBOM 1MOBEPXHOCTH U
TIOBEPXHOCTU TIPaBWILHOW THMpaMUZbI, TeopemMa O IJIOL[aid YCeUEHHOM MUpaMUJbI.
[Torsitre 06 06BéMe. OOBEM MUPAMU/IBI, TIPU3MBI.



[Mogobubie Tema B mpocTtpaHcTBe. COOTHOIIEHWS MEXAY — IUIOLIASIMU
TIOBEPXHOCTeM, 00bEMamMu TOJ0OHBIX TeJl.

11 K/TACC

Tesa BpaleHus

[{unuHAprYecKasi MTOBePXHOCTh, 06pa3ytoliye HUIUHAPUYECKOM TTIOBePXHOCTH, OCh
LWIMHAPWYEeCKOW ToBepxXHOCTH. LlUauHAp: ocHOBaHUSI U OOKOBasi TOBEPXHOCTH,
oOpa3ytolrjasi ¥ 0Ch; IJIONA/Ib OOKOBOM U TIOJTHOU TTIOBEPXHOCTH.

KoHnueckasi TOBepXHOCTb, oOpa3syrolijie KOHUUeCKOW TIOBepXHOCTH, OCh U
BepIlMHa KOHWYeCKo roBepxHocTH. KoHycC: ocHOBaHUWe U BepIlivHa, 00pa3yrolijasi U OCh;
TUTIOIIa b OOKOBOM U TTOJTHOM TIOBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3yroliye U BbICOTa;
OCHOBaHMSI 1 OOKOBasi TOBEPXHOCTb.

Cdepa v 11ap: 1ieHTp, paAuyc, AUaMeTp; IJIOoIIa/lb MOBePXHOCTH cdepbl. B3aumMHoe
pacrnosioxkeHue cdepbl ¥ MJI0CKOCTH; KacaTeslbHasi IJIOCKOCTD K cdepe; Moiab cepsbl.

M306pakeHue Tes BpalljeHUsl Ha TIOCKOCTH. Pa3BépTKa IU/IMH/PA ¥ KOHYyCa.

KombuHaiuu Ten BpallleHHMsT ¥ MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OIMCAHHBIN
okoJ10 cdepbl; cdepa, BMcaHHasi B MHOTOTPaHHUK, WU TeJI0 BPAll[eHHS.

[TonstTe 06 o0BEMe. OCHOBHbIE CBOHCTBa 00bEMOB Tes. Teopema 006 00BEMeE
TIPSIMOYTOJILHOTO Tiapasiiesieniiriefia U ciaeAcTBUsi u3 Heé. OOBEM IWIKMHApa, KOHYCA.
O06BéMm 1mapa 1 Tiomazk chepol.

[TomobHble Tema B mipoctpaHcTBe. COOTHOLIEHWS  MeXKAY — TUIOMIAZSIMH
TIOBEPXHOCTeM, 00bEMaMu TTO0OHBIX TeJl.

Ceuenusi LynMHApa (Tapa/uieslbHO U TIEPIEHJUKYJISPHO OCH), CeUeHHUs] KOHyca
(mapaJsisie/ibHOe OCHOBAHUIO U MPOXO/slliee Uepe3 BepLINHY), CeueHUs 11apa.

BeKTOpbI ¥ KOOP/JUHATHI B IPOCTPAHCTBE

Bektop Ha 1iockoctv ¥ B TipocTpaHcTBe. CliOKeHHe W BBIUMTAHUE BEKTOPOB.
YMHOKeHHe BeKTOpa Ha 4YMC/I0. Pa3fiokeHrWe BeKTOopa I0 TPEM HeKOMIJIaHapHbIM
BeKTOpaM. [lpaBu/io mapassenenuresa. PellleHue 3a/ay, CBs3aHHBIX C TPUMeHeHHeM
TIPaBU/I ZIEMCTBUM C BeKTOpamH. [IpsiMoyTo/ibHasi cucTeMa KOODAWHAT B MPOCTPAHCTBE.
KoopauHaTel BekTopa. [Ipocrefiiiiie 3aslaud B KOOPAWHATax. YTOJ MeXJy BeKTOpaMH.
CkansipHOe TIpOM3BeJileHMe BEeKTODOB. BbIunc/ieHHWe VroB MeXJy TpsSMBIMA U
TJTOCKOCTSIMUA. KOOp/IMHATHO-BEKTOPHBIA METO/, TP PeIIeHHH TeOMeTPUUeCKUX 3a/ad.



IINTAHUPYEMBIE PE3YJ/IBTATBI

JINUHOCTHBIE PE3YJIBTATDI

JIMUHOCTHBIE ~ pe3y/bTaTbl  OCBOEHUSI TpPOrpaMMbl  yueOHOro  TipeiMeTa
«MaremaTHKa» XapaKTepH3yITCS:

I'paxaHCcKoe BOCIMTAHUE:

cchOpMHUPOBAaHHOCTBIO TPaXKAAHCKOW TMO3ULIMKU 00yuarolerocs Kak akTUBHOTO M
OTBETCTBEHHOI'O0 UJieHa POCCHUMCKOro O0O0IlecTBa, Tpe/CTaB/IeHUEM O MaTeMaTHYeCKHX
OCHOBax (PyHKI[MOHUPOBAHUSI PA3/IMUHBIX CTPYKTYD, sSIBJIeHWM, TIPOLeAYP TPakIaHCKOT0
obrmiecTBa (BbIOOpHI, OMPOCHI U TP.), YMEHHEM B3aWMOJEMCTBOBATb C COLMATbHBIMU
WHCTUTYTaMU B COOTBETCTBUH C UX (PYHKLIUSIMH M Ha3HauUeHUEM.

IlaTproTHueckoe BoCIIUTaHMe:

c(hOpPMUPOBAaHHOCTBI0 POCCUMCKOM TPaKJAaHCKOM W/IEHTUUHOCTH, YBa)KeHUS K
MPOLIOMY W HaCTOSIEMY POCCHUWCKOM MaTeMaTHKH, LI€HHOCTHBIM OTHOIIEHUEM K
JNOCTWXKEHUSIM POCCHUMCKUX MaTeMaTUKOB U POCCHUMCKOM MaTeMaTUueCKOW IIKO/bI, K
WCTI0/Tb30BaHUIO 3TUX OCTH)KEHUM B IPYTUX HayKaxX, TeXHOJIOTUSIX, Cpepax SKOHOMHUKH.

JlyX0BHO-HPABCTBEHHOI'0 BOCTIUTAHMSA:

OCO3HaHWEM [IyXOBHBIX IIeHHOCTeli pOCCHUMCKOro HapoAa; ChOpMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHWS, STHUYECKOr0 T[IOBeJeHUsl, CBSI3aHHOTO C MPAKTUYECKUM
MpYMeHeHWeM JOCTH)KeHUM HayKU U [1esiTeTbHOCTbI0 YYEHOr0; OCO3HAHUEM JIMYHOTO
BK/IaZia B TIOCTPOEHHE YCTOWUMBOTO OYAYIIero.

IcTeTHYecKoe BOCMUTaHUe:

3CTeTUUYECKWM OTHOIIEHWEM K MHpPY, BK/IOYasi 3SCTETUKY MaTeMaTU4yeCKUX
3aKOHOMEPHOCTeH, OOBeKTOB, 3ajjay, peIleHH, PacCy>KIeHW; BOCTIPUUMUYMBOCTBIO K
MaTeMaTUUeCKHUM aclieKTaM pa3/IMUHbIX BU/IOB UCKYCCTBA.

dusnuyeckoe BOCIUTAHME:

chOpMHUPOBAaHHOCTBIO YMEHHUsI MPUMEHSITb MaTeMaThuyecKre 3HaHUs B MHTepecax
310pOBOTO M 0Oe3omacHoro obpa3a »KM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3/I0pPOBbIO  (3/10pOBOE TWUTaHHe, COATAHCUPOBAHHBIM PEXUM 3aHATUM W OT/bIXa,
perysisipHasi (pu3nyeckasi akTUBHOCTh); (hH3UUeCKOTr0 COBePILIeHCTBOBAHUS, TIPU 3aHATHUSAX
CMIOPTUBHO-03/10POBUTE/TLHOM AesiTeTbHOCTBIO.

TpyaoBoe BocIiUTaHMe:

TOTOBHOCTBIO K TpPYAY, OCO3HaHWEM I1I€HHOCTH TPYy/A0Mo0us; WHTepecoM K
pasnuHbIM chepaM NpodeCCUOHATLHOM [esiTe/TbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOW U eé
TIPWIOXKEHUSIMM, YMEHWEeM COBepIllaTh OCO3HaHHBI BLIOOp Oyayieidd mpodeccuu U
peann30BbIBaTh COOCTBEHHBbIE >KU3HEHHBIE TIJIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTH4ecKoMy 00Opa3oBaHHI0O M caM000pa30BaHHIO Ha TPOTSDKEHUU BCEM >KW3HU;
FOTOBHOCTBIO K aKTUBHOMY YUaCTHUIO B pellleHWH MPaKTUUYeCKUX 3aJjad MaTeMaTU4eCKOu
HarpaB/IeHHOCTH.

JK0/10ruHyecKoe BOCIIUTaHHe:

c(hOpMUPOBAaHHOCTBIO ~ JKOJIOTUUECKOW  KYJIbTypbl, T[OHUMaHWEM  BJIUSHUS
COLIMAaIbHO-3KOHOMUUECKHUX TIPOLIECCOB Ha COCTOSIHWE TIPUPOJHOM Y COLIMA/IbHOW CpeJibl,



OCO3HaHWeM TI00a/lbHOTO XapakTepa JKOJIOTHYEeCKUX TIpo0bsieM; oOpHeHTalved Ha
NIPUMEHEHWe MaTeMaTUYeCKUX 3HaHWM JIs pellleHus 3ajad B 00/1acTH OKpY»Karoiek
cpefibl, TJIAHUPOBAHUS TIOCTYNIKOB M OLIEHKM WX BO3MOJKHBIX [1OC/TEJCTBUNA [/IsT
OKpY’Karolllen cpeJbl.

IleHHOCTH HAYYHOI'0 MO3HAHUA: _

cOpMHPOBAaHHOCTBIO ~ MHDOBO33DEHUS,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAayKW W OOIleCTBEHHOW MpaKTHUK{, TTOHWUMaHWEM MaTeMaTH4yecKou
HayKU Kak c(epbl ueoBeYecKom AesiTeIbHOCTU, ITarioB e€ pa3BUTHS U 3HAUMMOCTU JJIs1
pa3BUTHS LMBWIM3aLMW; OBJaJleHHeM $I3bIKOM MaTeMaTMKM M MaTeMaThUuyecKou
Ky/JbTYpPOU KaK CpeZiICTBOM MO3HAHUSI MUPA; TOTOBHOCTBIO OCYILIECTB/ISATh MPOEKTHYIO U
WCC/IeJoBaTeTbCKYI0 1eITeIbHOCTb UHAUBUAYA/IBHO U B CPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripeiMeTHble  pe3y/bTaTbl OCBOEHHs TporpaMMbl  yueGHOro rmpegmeTa
«MaTemaTrKa» XapaKTepu3yHTCSl OBJIaJleHHeM YHHBepPCAJbHbIMUA NO3HA8ameabHbIMU
delicmgusiMu, yHUBEPCA/NbHbIMU KOMMYHUKAMUBHbIMU OelicmeusiMu, yHUB8epCaabHbIMU
pezyas imusHbIMU OelicmeusiMu.

1) YHueepcanbHble no3HasamenbHble Oelicmeusi, obecneuugarom popmuposaHue
0a306blx KOSHUMUBHBIX nNpoyeccos obyuarowuxcs (ocgoeHue Memooo8 NO3HAHUS
OKpYJicaroujeco Mupda; npuMeHeHue /102Uu4ecKux, Uccae0o8amenbCKux onepayuil, ymeHul
pabomamb ¢ uHgopmayueli).

Ba3oBble 1ornueckue JeiiCTBUA:

®* BbISIB/SATH W XapaKTepr30BaTh CYIlleCTBEHHbIe TPU3HAKA MaTeMaThyeCKUX
0ObeKTOB, TIOHSTUM, OTHOLIEHWH MeXJy TOHATUSAMU; (OPMYIUPOBaTh
orpefie/ieHUss  TIOHSTHM; yCTaHaB/IMBaTh CyLL|eCTBEHHbI TIpU3HAK
KJaccuUKalui, OCHOBaHUS [yis 0000IieHUss W CpaBHEHMs, KpUTepuu
MIPOBO/IMMOTO aHa/N3a;

® BOCIIPUHMMATh, dopmynmupoBaTb U TIpeoOpa30BBIBAThH CY)K/IeHUSI:
yTBepJuTe/bHbIe U OTpULiaTe/bHbIe, eIMHUUHbIe, YaCTHbIE U 00I11e; YCIIOBHbIE;

® BbIIB/ISATh MaTeMaTHyeCcKhe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEUUs B
¢axTax, JaHHBIX, HAaOMIOAEHUSIX U YTBEP)K[EHUsIX; TpejlaraTb KpUTepuu [JIs
BbISIB/IEHWS] 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

® enaTh BBIBOJbl C MCIOMb30BAHWEM 3aKOHOB JIOTMKH, [AeJYKTUBHBIX U
VH/IYKTUBHBIX YMO3aK/IFHOUeHUH, YMO3aK/IF0UeHH! 110 aHa/IoT1y;

® [POBOJUTH CAMOCTOSITENbLHO [0Ka3aTe/lbCTBAa MaTeMaTUUYeCKUX YTBepKIEeHUH
(MpsiMble ¥ OT IPOTUBHOI'0), BBICTPaMBaTh apr'yMeHTAaLU0, IPUBOUTH [IPUMEpEI
Y KOHTPIIpUMephl; 000CHOBBIBaTh COOCTBEHHBIE CY>KJ|€HHsI U BHIBOJBI;

e BbiOupaTh criocob pelieHdsi yueOHOW 3afauv  (CpaBHUBATh  HECKOJBKO
BapMaHTOB pellleHWs, BbiOMpaTh Haubosiee TOAXOAAIMN €  yuéToM
CaMOCTOSITeTbHO BbIJ|e/IEHHBIX KDUTEPUEB).

Ba3oBble ucciefoBare/bCKue AelCTBUA:



WCII0/Ib30BaTh BOTPOChI KaK HCC/IeA0BAaTe/IbCKMM HWHCTPYMEHT I103HAHUS,
(dbopMy/MpOBaTE  BOMPOCH], (DUKCHUpYIOIME  TPOTHUBOpeuHe, Mpobiemy,
yCTaHaB/IMBaTh UCKOMOE U JlaHHOe, ()OpMUPOBATh TMIIOTe3Yy, apryMeHTUPOBATh
CBOIO TTO3UI[HI0, MHEHHE,;

TIPOBO/IUTH CAMOCTOSITE/ILHO CTJIAHUPOBAHHBIN SKCIIEPUMEHT, UCC/IeZIOBaHUE T10
yCTaHOBJIEHHIO 0COOeHHOCTeld MaTeMaTHueckoro o0beKTa, siBJIeHus, MPoLecca,
BBISIB/IEHHIO 3aBUCHMOCTeH MeXXy 00BeKTaMH, SIBJIEHUSIMU, TIPOIIeCCaMU;
CaMoCTOSITeNTbHO  (hopMy/TpoBaTh 0000IIEeHWs W BLIBOABI IO pe3y/bTaTam
NPOBe/IEHHOTO  HAO/MIO/IeHNsl, UCC/IeIOBaHMsl, OLeHWBATh JOCTOBEPHOCTh
TI0JTyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 000011[eHN;

MIPOTHO3MPOBAaTh BO3MOKHOE pa3BUTHE TIPOL[ECCa, a TakKKe BbIJBUTATh
TIPE/ITIOJIOXKEHHSI O €r0 Pa3BUTHU B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmarueii:

2)

BBISB/IATL JeduIuThl MHMOPMAIIUH, AAHHBIX, HEOOXOAMMBIX /s OTBeTa Ha
BOTIPOC U ZIJis1 PellieHUs 3a/jaul;
BbIOMpaTh WHGOPMAIMI0 M3 WCTOUYHWUKOB Pa3/MUHbIX THUIIOB, aHATHU3HUPOBATh,
CUCTeMaTU3UPOBaTh YW WHTEPIIPeTUPOBaTh MH(OPMALMIO pa3/IMUHBbIX BUOB U
dbopm mpe/icTaBIeHUS;
CTPYKTYpUpOBaTh WH(MOPMALUIO, TIPeJCTaBNsAThL €€ B pa3uuHbiX ¢dopMax,
WJUTIOCTPUPOBATh TpaduyecKy;
OLleHUBaTh Ha/IE)KHOCTh UH(OPMALMH TI0 CAMOCTOSITe/IbHO C(HOPMYTMPOBAaHHBIM
KPUTEpUSIM.

YHueepcanbHble KOMMYHUKAMueHble Oeticmausi, obecneuugarom

chopMUPOBAHHOCMb COYUA/IbHbIX HABLIKO8 00YUArOUUXCS.
Oo1enme:

BOCTIDUHUMATb U (POPMY/IMPOBAaTh CY>KJEHWsSI B COOTBETCTBUU C YCIOBUSMHU M
1[e/IIMU  O0I1[eHHsI; SICHO, TOYHO, TPAMOTHO BbIpaXXaTb CBOI TOUKY 3peHHs B
YCTHBIX W TMMCHbMEHHBIX TEKCTaX, AaBaTh TOSCHEHUS 10 XO/Yy peIleHus 3afjaud,
KOMMEHTHPOBATH TMOTyYeHHbIN pe3y/ibTarT;

B Xx0Jle OOCY)KeHUsl 3a/laBaTh BOMPOCHI TIO0 CYIECTBY OOCYKJaeMOUW TeMbl,
npo0JieMbl, pellaeMOl 3a/lauM, BbICKA3bIBaTh WeM, HarleJieHHble Ha TTOWCK
pellieHHs; COTIOCTAB/STh CBOU CYXKAEHUS C CY>KIEHUSIMUA JPYTMX YYaCTHUKOB
vanora, 0OHapy>KUBaTh pa3/iMuKe U CXOZCTBO TO3HUI[HH; B KOPPEKTHOM (Gopme
(dbopMy/IMpOBaTh pa3HOI/acusi, CBOU BO3PayKeHUS;

TIPe/ICTaB/IsATh Pe3y/IbTaThl pellleHus 3aflaud, SKCTepUMeHTa, WCCe/l0BaHus,
TIPOEKTa; CaMOCTOSITEJIbHO BbIOMpaTh (hOpMAaT BBICTYIIEHUS C YYETOM 3azay
Tipe3eHTalu U 0COOeHHOCTel ayAUTOPUH.

CoTpyannuecTBoO:

TIOHUMAThb M HCII0/Ib30BaTh IIPEUMYIECTBA KOMAHJHOHW W WHIUBHYaTbHOU
paboTbl MpH pellleHWH y4ueOHBIX 3a/ay; MPUHUMATLb 1leflb COBMECTHOH
JesITe/IbHOCTH, TUIAaHUPOBATh OPraHU3al[di0 COBMECTHOM paboThl, pacrpeaensTh
BUZAbI paboT, [OroBapuBaThCs, OOCYXXJaTb TIPOLIECC W pe3ysbTaT paboThi;
000011]aTh MHEHHSI HECKOTBKUX JTIO/1el;



® yYacTBOBaTh B TPYIMIOBBIX (hopmax paboTbl (0OCykAeHUs, 0OMeH MHeHWH,
«MO3TOBbIe IINTYPMBl» W HWHBIE); BBIMNOJHATL CBOK 4YacTb pabOThI M
KOODAWHMPOBATh CBOU AEUCTBUS C JPYTMIMU WieHaMH KOMaHbI, OLeHWBATh
KauecTBO CBOEr0 BK/laJa B  OOMMHA  MPOAYKT IO  KPUTEPHSM,
chopMyTMPOBAaHHBIM YYaCTHUKAMHU B3aUMO/IeHCTBHS.

3) YHusepcanbHble pezynsimueHble Oelicmgusi, obecneuusarom GopmMuposaHue

CMbIC/A08bIX YCMAHOBOK U HCUBHEHHbIX HABbIKOB AUYHOCMU.

Camoopranusanus:

® COCTaBJISITh TIaH, aJITOPUTM peILlleHUs 3a/jJaui, BLIOMpaTh Criocob pereHus ¢
YUETOM UMEFOIIUXCSI PECYPCOB ¥ COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHUPOBaTh U KOPPEKTHUPOBATh BApHUAHTHI PeIlIeHNi C YUYETOM HOBOU
VH(pOpMaLUH.

CaMOKOHTPO/Ib:

® BJa/leTh HaBbIKAMH TO3HABaTebHOM pedyieKCM KaK 0CO3HaHUsI COBepIIaeMbIX
JeNCTBUM M MBICTUTEBHBIX TIPOLIECCOB, UX Pe3y/IbTaToOB; B/aZieTb CriocobamMu
CAMOTIDOBEPKH,  CAMOKOHTDOJII ~ TpoLecca W pe3y/ibTaTa  pelleHus
MaTeMaTU4eCcKOH 3a/jauu;

® Mpe/iBU/eTh TPYJHOCTH, KOTOpPble MOTYT BO3HUKHYTb TIDU DelLIeHUM 3ajjauy,
BHOCUTb KODPEKTHBBI B [IeATe/IbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/ILCTB,
JAHHBIX, Hal/IeHHBIX OIIMOOK, BBISBJIEHHBIX TPYAHOCTEH;

® OI[eHMBAaTh COOTBETCTBHME pe3y/bTaTa IeJId U yCJIOBUSIM, OOBSICHITH TTPUUHHBI
JOCTIDKEHUSI WM HEeJOCTH)KEHUsI pe3y/bTaToB JesITeIbHOCTH, HaXO/AUTh
o1nbKy, 1aBaTh OLIEHKY MPHUOOPEeTEHHOMY OITBITY.

IIPEJIMETHDBIE PE3YJ/IBTATBI
10 K/TACC

OrnepupoBaTh MOHATUSMU: TOUKA, MPsIMasi, TJIOCKOCTb.

[IpuMeHSITh aKCMOMBI CTEPEOMETPUU U C/Ie[ICTBUS M3 HUX TIPU pelleHUur
reoMeTpUYecKuX 3a/au.

OnepupoBaTh TIOHSATUSIMU: Tapaie/lbHOCTh U TepreHAUKY/ISPHOCTh TPSIMbIX U
TVIOCKOCTEH.

KnaccuduipoBaTh B3aWMHOE  PACIIONIO)KEHHEe TIPSIMBIX M TUIOCKOCTEH B
TIPOCTPaHCTRe.

OnepupoBaTh TOHSATUSIMM: [BYTPAaHHBLIM YToJ, TPaHU [BYIPAHHOTO yrja, pedpo
JIBYTPAaHHOTO YTJIa; TMHEeWHBIH yrojl ABYTPaHHOTO YIJa; TpajJyCHas Mepa [JBYIPaHHOTO
yrJja.

OnepupoBaTh  TIOHSATUSIMH:  MHOTOTPAaHHUK, BBIMYK/JbIH W HEBBIMYKJIbIH
MHOTOT'PaHHUK, 37IeMeHTbl MHOTOTPaHHHUKA, MPaBW/IbHBIN MHOTOTPAaHHHUK.

PacriosHaBaTb  OCHOBHbIe  BU/IbI MHOTOTPAaHHUKOB  (TIMpaMujia;  TpPU3Ma,
TIPSIMOYTOJTbHBIN Tapasiiesienurie]], Ky0).



KnaccuduiipoBath MHOTOTDaHHUKH, BbIOMpas OCHOBaHUS i K/laCCHU(PUKAIIN
(BBITTYK/IbIe ¥ HEBBITYK/Ible MHOTOTPAaHHWKH; TMPaBH/IbHbIE MHOTOTPAHHUKH; TIPSIMbIE M
HaK/IOHHbBIe TIPU3MBI, Tapasiiesienune/sl).

OmnepupoBaTh MOHATUAMM: CEKYIIast /I0OCKOCTh, CeUeHHe MHOTOIDaHHUKOB.

OOGBSICHATH MPUHLIMTTBI TIOCTPOEHUS CeUeHHH, UCTIONb3Ys MEeTO/] CJIe/IOB.

CTpouTh CeueHHsI MHOTOTDaHHUKOB METO/IOM CJIefIOB, BBITIOJHSTH (BBIHOCHBIE)
TJTOCKHE YePTeXKH U3 PUCYHKOB TIPOCTBIX 00BEMHBIX (PUTYp: BHJ CBEPXY, COOKY, CHU3Y.

PemaTh 3aZiauM Ha HaXO)K/IeHHWe TeOMeTPUYeCKHUX BeJIMYMH I0 obpasliaM Wiu
aJIrOPUTMaM, TIPUMeHSIsl U3BeCTHbIe aHA/IUTHYeCKre MeTO/Ibl TIPY PellieHUH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a/lauy Ha BBIYKMC/IEHWE PAaCCTOSTHUM MeXKAY ABYMsI TOUKAMH, OT TOUKH
J10 TIPSIMOH, OT TOUKH [0 TIJIOCKOCTH, MEXKY CKPEIIMBAIOIUMUCS TTPIMBIMHU.

Pemath 3aflauM Ha Haxo)KAeHUWe TeoMeTpPUUeCKHWX BeIMUWH 10 obpasljam Huiu
aJITOPUTMaM, TIPUMEHSIST U3BeCTHbIE aHA/IUTHYeCKHe MeTO/IbI TIPY PellleHUH CTaHAAPTHBIX
MaTeMaTUYeCKMX 3aJau Ha BBIUMC/IEHWE YIJIOB MEXKAY CKPEIUBAIOIUMUCS TPSIMbBIMHU,
MeX/Ty TIPSIMOM U TJTIOCKOCTBIO, MEXKY TUIOCKOCTSIMH, IBYTPaHHbBIX YTJIOB.

Bbruncnsgte 00bEMBI UM TIJION[AIM  TIOBEPXHOCTEM MHOTOTPDAaHHUKOB (TIPU3Ma,
NUpaMuzia) C TpUMeHeHHeM (OPMYJT; BBIUMC/ISATE COOTHOIIEHUS MEXKAY TIIOIIa[sIMU
TIOBEPXHOCTel, 06bEMaMu TT0I00HBIX MHOTOTPAHHUKOB.

OmnepupoBaTh TOHATUSMU: CUMMETPHSI B TPOCTPAHCTBE; IIEHTP, OCbh M TIOCKOCTb
CUMMETPHH; LIEHTP, OCh U TJIOCKOCTbh CAMMETPHUH (PUT'YPBI.

V3Bnekatb, TIpeoOpa3oBbIBaTH U  HWHTEPNpPeTHUPOBaTH  WHOpPMAIMIO O
TIPOCTPAHCTBEHHBIX T'eOMeTPUUECKHUX (urypax, IIpe/CTAaBJIEHHYI) Ha uepTeXxax |
PUCYHKaX.

[TpuMeHsTL TeoMeTpUueckre (akThbl [Js pellleHus CTepeoMeTpUYecKUX 3ajau,
TIPE/ITIO/IararoliX HeCKO/IbKO IIaroB pelleHWs], eC/Td YCJIOBUsS TPUMeHeHUs 3a/laHbl B
SIBHOU (hopMme.

[lpuMeHsITb ~ TIPOCTeMIlIMe  TIpOTpaMMHbIe  CpeJCTBA U 3JeKTPOHHO-
KOMMYHHUKAIIMOHHbIE CHCTEMBI TIPY PEIlIeHNH CTepeOMeTPUUeCKUX 3a/1ay.

[TpuBOAMTL TIpUMEPbI MaTeMAaTUUECKUX 3aKOHOMEDHOCTeH B TIPUPOJE U JKHU3HH,
pacrio3HaBaTh MPOsiB/ieHHe 3aKOHOB TeOMEeTPUH B UCKYCCTBe.

[TpyMeHATh TIO/lyUeHHbIe 3HAHWS Ha TIPAKTHKEe: aHa/JW3WpPOBAaTh peasbHbIe
CUTyalluM U TIPUMEHATb HW3y4eHHble TIOHATUS B TMpOLleCCe TIOWCKA pPeIlleHust
MaTeMaThuyecku c(hopMy/MpPOBaHHON MpobeMbl, MO/Ie/TMPOBATh peasibHble CUTYal[lu Ha
s3bIKe  TeOMEeTpWH, WCC/Ie0oBaTh TIOCTPOEHHbIe MOJeNd C  HCIOJIb30BaHUEM
reoMeTpUUYeCKUX TIOHSITHI U TeopeM, arrapara ajireOpbl; peliaTh MpakTHUYeCKre 3a7au,
CBsI3aHHbIE C HAXOXKJEHUEeM TeOMeTPUUeCKUX BeJTUUMH.

11 KJZTACC

OnepupoBaTh  TIOHATUSIMM:  IJWIMHJpUUeCKass TIOBEpXHOCTb, o0bpa3sytoliue
L[WIMHAPUYEeCKOW TIOBePXHOCTH; LWIWHJD; KOHWUYecKas TIOBepXHOCTh, o0bpa3ymoiiye
KOHHUYeCKOU MOBEePXHOCTH, KOHYC; chepruyeckasi TOBEPXHOCTb.

Pacno3HaBath Tesna BpaijeHus (UWIMHAP, KOHYC, cepa U 11ap).



OOBSICHATE CITOCOOBI TIOJTyUeHHs Te/T BpallleHusl.

KnaccudunmpoBaTh B3aMMHO€ pacriosioxeHue chepbl U TVIOCKOCTH.

OnepupoBaTh TIOHATHSIMH: I1aDOBOM CermMeHT, OCHOBaHWE CerMeHTa, BBICOTA
CerMeHTa; I1apOBOU C/I0M, OCHOBaHMeE IIapOBOTO CJIOS], BHICOTA IIIAPOBOTO CJIOST; IIIaPOBOM
CEKTOp.

Bbruncnsats 00BEMBI U TITIOIIAM TIOBEPXHOCTeN Tesn BpallleHHsl, TeOMeTPUUeCKUX
TeJs C IpUMeHeHueM (popMy/i.

OnepupoBaTh TOHATHUSMH: MHOTOTPAHHMK, BITMCAHHBIM B Chepy U OMMCAHHBIA
okoJi0 cdepbl; cdepa, BvcaHHasi B MHOTOTPaHHUK WJTH TeJo BpallleHusl.

BbIUMCISTL COOTHOIIEHUSI MeXKAY TUIOMIAAMU  TIOBEPXHOCTeH U 00BbEéMamu
10/J0OHBIX TeJl.

N306pakaTh usydyaemblie (GUTYPHI OT PYKH U C IPUMeHeHHeM MPOCTBIX UepTEXHbBIX
WHCTPYMEHTOB.

BbINONHATL (BBIHOCHBIE) TUIOCKHE UEPTEXXM W3 PHUCYHKOB IIPOCTBIX OOBEMHBIX
duryp: Buj cBepxy, cOOKy, CHU3y; CTPOUTh CeUeHUs Tesl BpallleHusl.

V3BnekaTb,  WHTEpPIIPeTHPOBAaTL U  MpeoOpa3oBbiBaTh  WHGOpPMAIMIO O
TIPOCTPAHCTBEHHBIX T'eOMETPUUECKHX (urypax, IIpe[CTABJI€HHYI0 Ha uepTeXxax |
PUCYHKaX.

OmnepupoBaTh MOHSTHEM BEKTOD B ITPOCTPAHCTBE.

BBLINIONHATD [IEMCTBUS C/IO’KEHWSI BEKTOPOB, BBHIUMTAHUS BEKTOPOB M YMHOKEHHMSI
BeKTOpa Ha UMCJI0, 0OBSCHSATh, KAKUMHU CBOMCTBAMU OHM 00/1a/1atoT.

[TpyMeHSITh TIPAaBUJIO TIapaslIeNienuIiesia.

OnepupoBaTh TOHATHSMU: JE€KapTOBbl KOOPAWHAThl B TPOCTPAHCTBE, BEKTOP,
MO/y/ib BEKTOPa, PaBEHCTBO BEKTOPOB, KOOP/WHAThI BEKTOPA, YTOJI MeXAy BeKTOpaMH,
CKaJISIpHOE TIPOM3Be/IeHre BEKTOPOB, KOJIJTMHeapHbIe U KOMIUIaHAapPHbIE BEKTODBI.

HaxomuTh cymMMy BEeKTODOB U TIpOM3Be[ileHWe BeKTOpa Ha YKC/IO0, YTOl MeXIy
BeKTOpaMH, CKaJIsipHOe TIPOu3Be/ieHre, PacK/ia/ibiBaTh BEKTOP 0 IBYM HEKOJIJTMHeapHbIM
BEKTOPaM.

3aiaBaTh MJIOCKOCTh YPaBHEHHEM B IEKaPTOBOM CHCTeMe KOOpAWHaT.

[TpuMeHsTH TeoMeTpUueckKre (akThbl [/ pelleHus CTepeoMeTpUYecKUX 3ajau,
TIPE/ITIO/IararoliX HeCKO/IbKO IIaroB pelleHWs], eC/Td YCJIOBUsS MPUMeHeHUs 3a/laHbl B
SIBHOU (hopMme.

Pemate rmipocTeiiiliie TeoMeTpHUeCKWe 3a/lau Ha TpUMeHeHWe BeKTODHO-
KOODAMHATHOTO MEeTO/Ia.

Pemmath 3a7iauv Ha /I0Ka3aTe/bCTBO MAaTeMaTHUUECKUX OTHOIIEHWH M HaXOXIeHHUEe
reoMeTpHUUeCKUX BeJIMUMH 1Mo o0pasijaM WK aJirOpUTMaM, IPUMeHsisl U3BeCTHbIe MeTO/Ibl
TIPU PellleHUH CTaHAapPTHBIX MaTeMaTUUeCKUX 3a/iau.

[TpuMeHATL ~ TIPOCTEHIIIMEe  TPOrpaMMHbIE  CpeJNCTBA M 3JIeKTPOHHO-
KOMMYHHKALIMOHHbIE CUCTeMbI TIPY PellleHUH CTepeoMeTpUUeCKrX 3a/1ay.

[TpuBOAUTL TIpUMEPHI MaTeMaTUUeCKUX 3aKOHOMEDPHOCTeM B TMPHUPOZE YW JKU3HH,
pacrio3HaBaTh MPOsIB/IeHHe 3aKOHOB FeOMeTPUU B UCKYCCTBe.

[IpyMeHSTH TIO/lyueHHble 3HAHWS Ha T[IPaKTHKe: aHaJW3UpPOBaTh peasbHble
CUTyallui U TIPUMEHATb W3yYeHHble TIOHSATUS B TMpoLlecce TIOWCKA pelleHust



MaTeMaThuecku c(hopMy/TMPOBaHHOU MP06/IeMbl, MO/Ie/TMPOBATh peaslbHble CUTYal[lH Ha
s3bIKe TeOMeTpHH, WCC/Ie/loBaTb TIOCTPOEHHble MOJe/Nd C  HCIO/b30BaHUEM
reoMeTpUYeCKUX MOHITUM U TeopeM, arrapara ajareOpbl; peliaTh TPaKTUUECKHe 3a/jauy,
CBsI3aHHbIE C HAXOXK/IeHHeM TeOMeTPUUeCKUX BeJTMUUH.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
Ne HaumveHoBaHMe pa3/ie/ioB U TeM Ko/mmuecTBO 4acoB AnekTpoHHbIe (UG poBbIe)
n/n NporpaMMsbI Bcero KonTposibHbI oOpa3oBaTe/IbHbIE PeCypPChI
e padoThI
1 BBezieHue B cTepeoMeTpHIO 10 http://www.edu.ru/. https://mathb-ege.sdamgia.ru
https://resh.edu.ru
2 [IpsiMble ¥ MJIOCKOCTH B MPOCTPaHCTBE. 12 1 http://www.edu.rw/. https://mathb-ege.sdamgia.ru
[TapaieTbHOCTh NPAMBIX M IJIOCKOCTEH https://resh.edu.ru;
3 IleprieHAUKY/IIPHOCTS TPSMBIX U 12 http://www.edu.ru/. https://mathb-ege.sdamgia.ru
TJIOCKOCTeM
4 YT/Ibl MeXAY TIPAMBIMU U IJIOCKOCTSAMU 10 1 http://www.edu.ru/. https://mathb-ege.sdamgia.ru
https://resh.edu.ru
5 MHororpaHHUKu 11 1 http://www.edu.rw/. https://mathb-ege.sdamgia.ru
https://resh.edu.ru
6 O06BEMBI MHOTOTPaHHUKOB 9 1 http://www.edu.ru/. https://mathb-ege.sdamgia.ru
https://resh.edu.ru
7 IToBTOpEHME: CeueHVs], PACCTOSIHUS U YTJIbI 4 1 http://www.edu.ru/. https://mathb-ege.sdamgia.ru
https://resh.edu.ru
OBILIEE KO/ITMYECTBO YACOB IIO ITPOI'PAMME 68 5
11 KITACC
Ne n/m HaumveHoBaHMe pa3/ie/ioB U TeM KosimuecTBo yacoB AnekTpoHHbIe (UG poBHIe)

NMporpamMMsbI Bcero KoHTpo/ibHBIe | 00pa3oBaTe/bHbIE PeCypChl
padoThI

1 Tena BpalleHus 12 http://www.edu.ru/. https://mathb-
ege.sdamgia.ru https://resh.edu.ru
2 OOBEMBI Ten 5 1 http://www.edu.ru/. https://mathb-
ege.sdamgia.ru https://resh.edu.ru
3 BekTOopbl ¥ KOOPAWHATHI B TIPOCTPAHCTBE 10 1 http://www.edu.rw/. https://mathb-
ege.sdamgia.ru https://resh.edu.ru
4 [ToBTOpeHMe, 060011eHNe, 7 1 http://www.edu.ru/. https://mathb-
cUcTeMaTr3alusi 3HaHUM ege.sdamgia.ru https:/resh.edu.ru
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