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IHIOACHUTEJ/IBHASA 3AIINCKA

Pabouas rporpamMmMa yuebHoro Kypca «I'eomeTpusi» 6a30BOro ypoBHS /st
obyuarormmxcss 10 —11 kmaccoB pa3paboraHa Ha ocHoBe Pegepa/sbHOTO
rocy/lapcTBeHHOro  oOpa3oBaTe/NibHOTO  CTaHZAapTa  CcpeAHero  0OIero
o0Opa30oBaHusl, C Y4ETOM COBPEMEHHBIX MHUPOBBLIX TPeOOBAHUM, TIPebSIBISIEMbIX
K MaTeMaTUueCKOMy 00Opa30BaHMIO, W TPAAMIIMA POCCUMCKOTO 0Opa3oBaHUS.
Peanuzanus NpOrpaMMbl obecreuriBaeT OB/IafleHue KJIFOUEBBIMU
KOMIMETEeHLUSIMHU, COCTaB/ISIOIIIUMU OCHOBY [IJIsi CAMOPa3BUTUS U HETTPEPBIBHOT'O
obpazoBaHus, 11eJIOCTHOCTb 00111eKy/IbTYpHOTO, JIMYHOCTHOTO u
M03HABaTE/ILHOTO Pa3BUTHS JIMUHOCTH 00YyUarOIUXCH.

OE/IN N3YYEHNSA YYEBHOI'O KYPCA

BakHoCTh yueOHOTO Kypca TeOMeTpHM Ha YypOBHe cpefiHero o0iiero
oOpa3oBaHust 00yC/IOB/IEHA MPaKTHUeCKOW 3HAUMMOCTBIO MeTalrlpeIMeTHBIX U
MpeIMETHBIX Pe3y/bTaTOB 00yueHHWs] reOMeTpUH B HaIlpaB/IeHUH JTMUHOCTHOTO
pa3BUTUs 00ydJarouuxcsi, (OpMUPOBaHUs (PYHKI[MOHATBLHOM MaTeMaTHUeCKOU
IPaMOTHOCTH, UW3y4YeHWs JpYyruX yueOHbIX [JUCHWIUVIMH. Pa3BuTHe Yy
00yuaroIuXcsl MPaBUIBHBIX ITPECTAaBAEHUA O CYIITHOCTH W TPOMCXOKIAEHUU
reoMeTpUUeCcKMx abCTpakiyii, COOTHOILIEHWH peajibHOTO U W/ealbHOTO,
XapakTepe OTpa)kKeHMsi MaTeMaTU4eCKOWM HayKoW SIBJIeHMH U TpPOL|eCCOB
peanbHOTO MHpa, MeCTe TeOMETPUM B CUCTeMe HayK M POJIM MaTeMaTU4ecKoro
MO/IeJTMPOBAaHUSI B HAyUYHOM TIO3HAHWM W B TPaKTUKe CII0COOCTByeT
(opMUPOBaHHI0O HAyYHOTO MHPOBO33DEHMS Y4YaIlXCs, a TakkKe KadecTB
MBIIIIEHYsI, HeOOXOAUMBIX /IS a/IaTiTaljii B COBDEMEHHOM 00I1leCTBe.

['eomeTpust SIBsSIeTCSI OAHUM U3 0A30BBIX TIPEAMETOB Ha YPOBHE CPeJHEro
obmero obpa3oBaHus, TaK Kak 00ecITeuMBaeT BO3MOYKHOCTb HM3yUeHHUs] Kak
JUCIUIUIMH eCTeCTBeHHO-HayYHO! HarpaB/eHHOCTH, TaK U T'yMaHATapHOM.

Jlornueckoe MbliieHrue, (GOPMHPYyeMOe TP W3YYeHUH OO0yuaroIuMUCs
TIOHATUMHBIX OCHOB TE€OMETPUM U TOCTPOEHUH I[ETIOYKH JIOTUYECKUX
YTBEP)KAEHUM B XO/le PeIlleH!s] reOMeTPUUeCKUX 3a/layu, YMeHUe BbIJBUTATb U
OTpOBepraTh TUIOTe3bl HETIOCPeACTBEHHO HCIIO/b3YIOTCS MPHU PellleHruH 3a/jau
eCTeCTBEeHHO-HAayJYHOTO I[MKJ/Ia, B YaCTHOCTH U3 Kypca (hU3NKH.

YMeHre OpHUeHTHPOBATLCS B TIPOCTPAHCTBE WIPAeT CYILECTBEHHYIO POJb
BO Bcex 00/1acTsX [iesTeTbHOCTH YesioBeKa. OpHueHTalys uejioBeka BO BpeMeHH
Y TIPOCTPAHCTBe — HEOOXOAMMOe yC/IOBHE er0o COLMaJbHOro ObITHs, ¢dopma
OTPaKeHUsI OKPY)KAIOIL[eTO MHpa, YC/IOBHE YCIELTHOrO TO03HAHUSA U aKTUBHOTO



npeoOpa3oBaHusl JelcTBUTeNIbHOCTH. OreprpoBaHye TPOCTPAHCTBEHHBIMU
oOpa3zamMu 00bequHSET pa3Hble BHU/bI y4eOHOW W TpYyAOBOW JesiTeNbHOCTH,
SIBJIIETCSI OAHUM M3 NpOodeCCHOHANbHO Ba)KHBIX KauecTB, T03TOMY aKTyasbHa
3ajaua (opMHUpOBaHUS Y 0OYUArOIIMXCS TIPOCTPAHCTBEHHOT'O MBIIIIEHUST KaK
Pa3HOBUAHOCTU 00pa3sHOTO MBbIIILIEHUS] — CYIL[eCTBEHHOr0 KOMITIOHeHTa B
MO/ITOTOBKE K MPAKTHUYEeCKOU ZIesITe/IbHOCTH 110 MHOTMM HaITpaB/IeHHSIM.
Llenis ocBoeHusi TporpaMMbl yueOHOTo Kypca «I'eomeTpusi» Ha 6a3oBOM
ypoBHe 00yueHHsI — 00IIeoOpa3oBaTe/lbHOe W OOIEKY/IbTYPHOE pa3BUTHE
oOyuaromuxcss uepe3 obecrieueHHe  BO3MOXKHOCTM — TNpUOOpeTeHHs U
WCII0/Ib30BaHUsl CHUCTeMaTUUYeCKUX TeOMeTpUUYeCKUX 3HaHUM U JeHMCTBUM,
cieliMPUUHBIX ~ TeOMETPHH, BO3MOKHOCTH  YCITEITHOTO  TIPOJO/DKEeHMUS
oOpa3oBaHUsT TI0  CIeL[UA/IbHOCTSIM, He CBSI3aHHBIM C  TIPUK/IQHBIM
WCTI0/Tb30BaHHEeM TeOMeTpHH.
[TporpaMmMa Mo reomMeTpud Ha 0a30BOM ypoOBHe MpeAHa3HaueHa /ISt
o0yuaroIuxcs CpefiHeld IIIKOJIb, He  HWCIBITHIBABIIMX  3HAUMTETbHBIX
3aTpyJHEHUM Ha ypOBHE OCHOBHOTO o0iiero obpa3oBaHus. Takum o06pasom,
oOyuaroriecss Ha 6a30BOM YPOBHE JI0JDKHBI OCBOUTBH OOIIHe MaTeMaTH4YecKue
YMEeHWs], CBSI3aHHbIE CO CITel[i(UKOM reOMeTprUr U HeoOXO0JUMbIe /ISt )KU3HH B
coBpeMeHHOM o001ijecTBe. KpoMe 3TOro, oHM HWMeIOT BO3MOXXHOCTb H3yUUThb
reoMeTpHio OoJjiee riyb0KoO, ec/iv B JajbHeHIeM BO3HUKHET He0OXOAMMOCTDb B
reoMeTpUUeCKUX 3HaAHUSIX B TTPodeCcCroHaIbHOM [1esiTeTbHOCTH.
IlocTKeHWe 1IeJTd OCBOEHHsSI TPOrpaMMbl 00eCTieurBaeTCs peleHueM
COOTBETCTBYIOL[UX 3a/lau. [IpHOpUTETHBIMK 3aJjauaMd OCBOEHHs Kypca
«['eomeTpun» Ha 6a3oBoM ypoBHe B 10—11 K/maccax sIBJISTFOTCS:
e (opmupoBaHue Tpe/CTaB/eHUsI O TeOMeTPUM KaK YacThU MHUPOBOM
Ky/JbTYPbl M OCO3HAHHE eé B3aMOCBSI3H C OKPY KAFOIIIMM MUPOM;

« (opmHUpOBaHUe MpeCTaB/IeHUSI 0 MHOTOI'PAaHHUKAX U TeJlaX BpallleHUs
KaK O BaKHEUIIMX MaTeMaTHUUeCKUX Moje/siX, ITT03BOJISIOIMIAX
OTHMCBIBaTh U M3y4aTb pa3Hble sSIB/IeHUSI OKPY>Kalolllero MUPa;

» (opmMHpOBaHHEe YMeHHs pacIlO3HaBaTh Ha uepTeXkaxX, MOJensX W B

peajbHOM MHpPe MHOTOTPaHHUKH U TeJla Bpall[eHus;

e OBJIdfiIeHWe MeTOJaM{ pellleHWs 33Jad Ha TIOCTPOeHWs Ha

1300pa’keHUsIX TIPOCTPAHCTBEHHBIX PUTYD;

e (opMHpOBaHHE YMEHHS OIEPUPOBaTh OCHOBHBLIMH IIOHATHSIMH O

MHOTOTPaHHMKAX U TeJjlaX BpallleHUst U UX OCHOBHBIMH CBOWMCTBaMU;

e OBJIfiIeHWe aJTOPUTMAMM  DellleHHsI OCHOBHBIX THUIIOB  3ajavy;

dbopMupoBaHre yMeHHUs TIPOBOAUTH HEC/JIOXKHbIe [JoKa3aTesbHble



pacCcyKJeHusi B Xo/le pelleHus] CTepeoOMeTpPUYeCcKUX 3aZiau M 3ajau C
MPaKTUYECKHUM COZlepKaHueM;

e pa3BUTHe  UHTE/UIEKTya/lbHbIX W TBOPUECKUX  CIIOCOOHOCTeM
00yuaroluxcs, T03HABaTeJbHOM aKTUBHOCTH, WCC/IeJOBaTe/TbCKUX
yMeHUM, KpUTUYHOCTH MBILLL/IEHHSI;

e (opmupoBaHue  (YHKIMOHAJBbHOM  T'DAMOTHOCTH,  peJieBaHTHOU
reOMeTpUU: YMeHHe pacrio3HaBaThb IIPOSIBIEHUS TeOMeTpUYeCKHUX
TOHATUM, OOBLEKTOB W 3aKOHOMEPHOCTeM B peanbHBIX >KU3HEHHBIX
CUTYyaL[UsIX ¥ TIPU U3yYeHUU IPYTUX yueOHbIX TIpe]MeTOB, TIPOSIB/IEHUS
3aBUCMMOCTEd M 3aKOHOMEpPHOCTeM, (OpMYJMpOBaTh HX Ha S3bIKe
reOMeTpUM M CO3JaBaTb TeOMeTpUYeCKre MOZeNd, TPUMEHSTh
OCBOEHHbI/i TeOMeTpUYeCcKuil ammapar /Jis pellieHdss TIPaKTHUKO-
OPUMEHTHMPOBAHHBIX  3a/lau, HWHTepPNpeTUpOBaTb U  OLIeHUBaTh
MoJlyYeHHbIe Pe3yJbTaThl.

OT/MunTe/IbHOM 0COOEHHOCTBIO TIPOTPAMMBI SIBJISIETCSI BK/TFOUEHHe B KypC
CTepeOMeTpUM B Hauajie ero Wu3yueHus 3a/lau, pelllaeMbIX Ha YpPOBHe
WHTYUTHBHOTO TI03HaHUS, W OMpe/ie/ieHHbIM 00pa3oM opraHu30BaHHasi paboTa
HaJl HUMH, YTO CHOCOOCTBYIOT Pa3BUTUIO JIOTMYECKOT'O M MPOCTPAHCTBEHHOIO
MBILLJIEHUS], CTUMYJIUPYET NIPOTeKaHWe MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET
K Jla/TbHelIIeMy W3yueHHIo rpeaMeTa.

[TpenmouTeHue OTAAETCS HAr/SIAHO-KOHCTPYKTUBHOMY MeTOAy oOyueHus,
TO €CTb TeOpeTUYeCKrWe 3HaHUsl MMEIOT B CBOEHM OCHOBE UYYyBCTBEHHOCTb
NpeIMETHO-TIPAKTUYECKOM  [1eATeJIbHOCTH.  Pa3BuTHe  MPOCTPaHCTBEHHBIX
Mpe/CTaB/eHUd y y4YallluxXcsi B KypCe CTepeoMeTpUU TPOBOJAUTCS 3a CUET
pellieHUs1 3aJau Ha CO3/aHHWe TIPOCTPAHCTBEHHbIX 00pa3oB MW 3afau Ha
orepupoBaHue MPOCTpaHCTBeHHbIMU oOpa3amu. Co3ziaHue obpasa MpoBOAUTCS
C OTIOpO¥ Ha HarJIIAHOCTh, a OTIepUpOBaHre 00pa30M — B YCJIOBUSIX OTBJIEUEHUST
OT HarJsiIHOCTH, MbICJIEHHOTO M3MeHeHUsI ero UCXOHOTO COJieP>KaHuUSI.

OcHOBHbIe cojepkaTesibHble MHUU Kypca «['eomerpum» B 10-11
Kiaccax: « MHororpaHHuku», «IIpsmble ¥ IJIOCKOCTY B IIPOCTPAHCTBe», «Tesa
BpauleHus1», «BeKkToppl M KOOpAMHATBI B IpOCTpaHCTBe». MdopmupoBaHHe
JIOTUYeCKUX YMEeHUU pacripefie/isieTCsi He TOJIbKO TI0 Co/iep>KaTe/IbHbIM JIMHUSIM,
HO M 110 To/laM 00yueHHsI Ha YPOBHE cpeiHero o01iero o6pa3oBaHusl.

Copep>kaHue 06pa3oBaHusl, COOTBETCTBYIOLL[ee MpeJMeTHbIM pe3yJbTaTaM
OCBOeHUs1 paboueii TpOrpaMMbl, pacripefle/iéHHbIM 10 rojlaM o0yueHus,
CTPYKTYPHUPOBAaHO TakKWM 00pa3oM, 4TOOBI OBJafieHHe TreoMeTpHUUYeCKUMU
MOHSATUSIMUA U HaBbIKAMU OCYILECTBJIS/IOCH MOC/IeI0BATe/IbHO Y MOCTYNAaTe/bHO,
c coOmofieHreM TpPUHLMIA TPeeMCTBEHHOCTH, YTOObI HOBble 3HaHUS



BK/IIOUA/IMChb B OOIIyI0  CUCTeMy TeOMeTPUUeCKUX  MpeZCcTaB/ieHui

o0y4aroIuxcs, paciimpssi U yrayosss eé, obpa3ys NpouyHble MHOKeCTBEHHbIe
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

Ha v3yueHue reometpuu oTBOAUTCA 2 yaca B HeZlesto B 10 kiacce u 1 yac
B HeJlento B 11 Kiacce, Bcero 3a /iBa rofia 00yuenus - 102 yueOGHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 K/TACC

IIpsiMble U IJIOCKOCTH B MIPOCTPAaHCTBe

OCHOBHbIE TIOHATUSA CTepeoMeTpud. Touka, TipsMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTve 00 akCcMOMaTH4eCKOM TIOCTPOEHHH CTepeoMeTpHH:
aKCUOMBI CTepeOMeTPUU U CJIe[CTBUS U3 HUX.

B3auMHOe pacrionokeHue IpsIMBIX B MPOCTPAHCTBE: I[epeceKaroluecs,
rapasuviesibHble M CKpeluuBaroluecs Inpsmble. [lapaiiesbHOCTE TPAMBIX U
TUIOCKOCTe B TIPOCTPAHCTBe: Tapasuie/ibHble TMpsMble B IPOCTPAHCTBE;
rapasie/ibHOCTh TPEX TIPSIMBbIX; Mapasiie/lbHOCTh MPSMOU U TJIOCKOCTU. YTJIbI C
COHAampaB/IeHHbIMUA CTOPOHAaMH; YroJl Me)KAy M[psIMbIMA B TPOCTPaHCTBe.
[TapanmenbHOCTb  IIJIOCKOCTeW: — Mapasule/ibHble  IJIOCKOCTH;  CBOWCTBA
rnapajieflbHbIX TIOCKOCTel. [lpocTelillive MNpPOCTpPaHCTBeHHble (GUIYpPhl Ha
TMIJIOCKOCTU: TeTpas/ip, Ky0, rapasiiesenuriesi; MOCTpOeHre CeueHU.

[TeprieHIUKY/ISIPHOCTH PSIMOM Y TIJIOCKOCTH: NepPHeHAUKY/ISIPHbIE TIPSIMble
B [POCTPaHCTBe, MpsIMble Mapasiie/ibHble U MepIieHAUKY/IsSpHbIe K IVIOCKOCTH,
TPU3HAK TMEepHeHAUKYJISPHOCTA MNPSIMOM W TUIOCKOCTH, TeopemMa O MpSAMOU
TrieprieHINKy/ISIPHON TIJIOCKOCTH. YTJIbI B TIPOCTPAHCTBE: YO/l MeXAY MPSIMOM U
TJIOCKOCTbIO; /IBYTPaHHbIA Yroj, JMHEWHbIA Yroa JBYIPaHHOTO yrJa.
[leprieHAUKY/ISAp M HAK/IOHHBIE: pPACCTOSIHUE OT TOYKU [0 IUIOCKOCTH,
paccTosiHWe OT TIPSIMOM [0 TIJIOCKOCTH, TPOeKLHUsi (PUrypbl Ha TIJIOCKOCTb.
[TeprieHAUKY/ISIPHOCTb TJIOCKOCTEM: MPU3HAK MepHeHAUKY/ISIPHOCTH [ABYX
M10CKoCTel. Teopema 0 Tpéx mepreHANKY/isipax.

MHororpaHHUKHu

[IoHaTve MHOrorpaHHUKa, OCHOBHbIe 3JIeMeHTbl MHOI'OTrPaHHUKA,
BBIMIYKJ/Ible YW  HEBbINYK/ble MHOIOIPAaHHUKHM; pa3BEPTKA MHOrOrPaHHUKA.
[Ipusma: n-yrosibHasg TIpU3Ma; TpaHA UM OCHOBAHUA TIPU3MBI;, [OpsAMasg U
HaK/IOHHAsi TIpU3Mbl; OOKOBass Y  TIOJHAsi  TIOBEPXHOCTh  TIPU3MBI.
[Tapannenenunes, TmpPsSMOYTOJIbHBIA TlapasulefieNiires; YW ero  CBOMCTBA.
[MTupamuza: n-yronbHasi MMpaMK/ia, TpaHd ¥ OCHOBaHMe MUpaMu/ibl; O0KoBast 1
MOJIHAA TOBEPXHOCTb TUPAaMUbI; TIpaBUIbHAasA U YyCeuéHHas MUpaMU7a.
OJleMeHTbl TNpU3Mbl U TNUpamMubl. lIpaBU/ibHbIE MHOTOTDAHHUKU: TIOHATHE
MpaBU/ILHOIO MHOI'OTPaHHUKA; MpaBU/bHas TpyU3Ma U IpaBU/IbHAas UPaMU/a;
rpaBu/bHAsi TpeyrofbHasi TMHUpaMuJila U TIPaBU/BHBIA  TeTpasap; Kyo.
[IpencraBneHre O TIpaBU/IbHBIX MHOTOrPaHHUKAaX: OKTa3[Ap, [JoJeKasap U
vkocas/p. CeueHus MPU3MbI U IUPAMU/IBI.



CuMMeTpusi B TIPOCTPAHCTBE: CUMMETPUSI OTHOCUTETbHO TOUKH, TIPSMOM,
MJIOCKOCTH. JjieMeHTbl CHMMETPUM B MUpaMUZAX, T[apasiesenurnesnax,
MPaBUIbHbIX MHOTOTPaHHUKAX.

BbIuricieHre 371eMEHTOB MHOTOIDAHHUKOB: pEOpa, [JuaroHaad, YTJIbl.
[Tnomjaze OGOKOBOM ITOBEPXHOCTA W TIOMTHOM TTOBEPXHOCTH TIPIMOM TPU3MBI,
MJIoIIa/Ib OCHOBaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH TMPSMOM TMPH3MBbI.
[Tnomazab OOKOBOM TIOBEPXHOCTM UM TIOBEPXHOCTH TIPAaBUIbHOM MHUPaMU/B,
TeopeMa O IUIOL[aZ yceuéHHOW Tupamufbl. [loHaTtre o6 o6béme. OOBEM
MTUPAMU/IbI, TIPU3MBI.

[TogobHble Tesa B mipocTpaHcTBe. COOTHOIIEHUsS MeXIY TUIOMIasaMu
MoBepXHOCTel, 00bEMamMu 1OJ0OHBIX TeJ.

11 KJIACC

Tena BpaueHust

[MunuHApyUUyeckass  TOBEPXHOCTb,  OOpa3syoIiue  LWJIMHAPUUeCKOU
MOBEPXHOCTH, OCh IJWIMHAPUYECKOW TIOBEPXHOCTH. LIWIMHApP: OCHOBaHWS U
OoKoBasi TIOBepXHOCTb, 0OOpa3ymolljasi W OCb; IIO[afib OOKOBOW W TIOJHOU
TIOBEPXHOCTH.

KoHuueckasi ToBepXHOCTb, 00pa3ytolijue KOHUUeCKOM TToBepXHOCTH, OCh U
BepIIMHA KOHWYECKOW TIOBepXHOCTH. KOHyC: OCHOBaHMe W BepIIHa,
oOpa3yroijasi ¥ 0Ch; TUIOIIAb OOKOBOM U TIOJIHOM TTOBEPXHOCTU. Y CeUEHHBIN
KOHYC: 00pa3ylollye 1 BbICOTa; OCHOBAHUS U OOKOBast TOBEPXHOCTb.

Cdepa ¥ 1m1ap: MeHTp, paguycC, AUaMeTp; TUIOIIA/[b TOBEPXHOCTUA CQephl.
B3anMHoe pacrosio)keHre cdepbl W TIJIOCKOCTH; KacaTe/bHasi TUIOCKOCTh K
cdepe; rioiiaAb chephl.

N300pakeHre Tei BpallleHWs] Ha TUIOCKOCTH. Pa3BépTKa IWIMHApPa U
KOHYCa.

KomOuHariy Tejl BpallleHUss W MHOTOTPAaHHUKOB. MHOIOrpaHHUK,
OTMCaHHBIA OKOJI0 cdepbl; cdepa, BMMcaHHAs B MHOTOTDAHHUK, WIH TeJO
Bpall[eHUS].

[Tonsitue 06 o6bEmMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 006
00bEMe TIPSIMOYTOJILHOTO Tapajiiesierdriefia U cieAcTBus U3 Heé. OO0bEM
LIUIMH/Pa, KoHyca. OObEM I11apa U 1ioiajib cepsl.

[Togo6HBle Tesa B mpocTpaHcTBe. COOTHOIIEHUS MEXAY TIIOIIaJsIMU
roBepxHocTel, 06béMaMu MO0OHBIX Tesl.



Ceuenus LuaMHApa (MapasyieslbHO Y TEPIIeHAUKYJISPHO OCH), CeYeHUs
KOHyCa (Mapasie/lbHOe OCHOBAHUIO U IPOXOJslliee yepe3 BepLLUVHY), CeUeHUs
1apa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bekrop Ha mockoctd M B mpocrpaHcTBe. CoKeHUWe U BblUMTaHUE
BEKTOpPOB. YMHO)KeHHe BeKTOpa Ha uuci10. PasyiokeHue BekTOopa IO TpPéM
HEeKOMIIIaHAapHBIM BekropaM. [lpaBuio mnapantenenuresna. Pemnenve 3ajavy,
CBSI3aHHBIX C [PUMEHEHHeM IIpaBU/ [JeMCTBUM C BeKTopamu. [IpsmoyronbHas
cuctemMa KoopauHar B ImipoctpaHcTBe. Koopaunatel BekTopa. [Ipocrenne
33/laud B KOOpJWHATaX. YTO/ Mexay BekropaMu. CkajsipHOe Ipou3BejeHue
BEKTOpPOB. BrluncneHuve yrjioB MeXay [OpsIMbBIMU U IVIOCKOCTSIMM.
KoopvHaTHO-BeKTOPHBIM MeTO/, [P PellieHnH FreOMeTpUYeCKUX 3az/au.



IVIAHUPYEMBDIE PE3YJIbTATBI
JINMHHOCTHBIE PE3YJ/IBTATDI

JIMUHOCTHBIE pe3y/lbTaThl OCBOEHUs TIPOrpaMMbl yueOHOTO TIpeaMeTa
«MaremaTuKa» XapakTepUu3yrTCs:

I'paxxanckoe BocnuTaHue:

chOpMUPOBAHHOCTBIO  TPAKJAHCKOW TIO3WI[MM  OOydaromerocs Kak
aKTUBHOTO W OTBETCTBEHHOT'O UjieHa POCCHUHCKOTO 00IIecTBa, MpefCcTaB/IeHHEM
O MaTeMaTUUeCKMX OCHOBaX (DYHKIIMOHUPOBAHUS Ppa3/IUUHBIX CTPYKTYD,
sIBJIEHWM, TpOLefyp TpakAaHCKoro obiiecTtBa (BbIOOPBI, OIMpOCHI W TIp.),
yMeHHeM B3alMO/IelCTBOBATh C COLIMA/IbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
UX (DYHKIUSIMU U Ha3HAUEHUEM.

IlaTpuoTHueckoe BOCIUTaHHE:

chOpMHUPOBAaHHOCTBI0 ~ POCCUMCKOM  TPaXKJaHCKOM  WAEHTUUYHOCTH,
YBa)KeHUsI K TPOIIVIOMY U HaCTOSII[eMy POCCHUMCKOM MaTeMaTHKH, 1IeHHOCTHBIM
OTHOLLIEHWEM K JOCTWXKEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUMCKOU
MaTeMaTU4eCcKOM IIKOJ/bl, K MCMO0JIb30BAHUKD STUX OOCTWXKEHUM B [IPYTHUX
HayKax, TEXHOJIOTUSIX, C(hepax S5KOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHMS:

OCO3HaHWEM Y XOBHBIX LIeHHOCTeu POCCUMCKOTO Hapo/a;
chOpMUPOBAHHOCTBI0 HPABCTBEHHOTO CO3HAHWS, STUYECKOTO TOBe/leHus,
CBSI3aHHOTO C TMpPaKTUUYeCKUM T[pHMEHeHWeM [OCTWKEeHHWW HaykKu U
JleAITe/TbHOCThI0  YUEHOT0; OCO3HaHWEM JIMUHOIO BKJaJa B IIOCTPOEHUe
ycToiuuBoro Oyayiero.

JcTeTHUYeCcKoe BOCIIUTaHHe:

3CTEeTUUECKUM OTHOILIEHWEeM K MHUDY, BK/IOUasi 3CTETUKY MaTeMaThUueCKUX

3aKOHOMEPHOCTEN, 00BEKTOB, 3a/auy, pelleHnH, paccy K eHuw;
BOCIIDUMMYMBOCTBED K MaTeMaTHUUeCKMM  aclleKTaM pas/iMyHbIX BH/IOB
UCKYCCTBaA.

dusnueckoe BOCIIUTaHUE:

chOpMUPOBAHHOCTBIO yMeHHUSI TPUMEHSTh MaTeMaThUuecKue 3HaHUSl B
WHTepecax 3/[0poBOro U 0Oe3ormacHoro obOpa3a J»KU3HHW, OTBETCTBEHHOTO
OTHOIIIEHHsI K CBOEMYy 3/0pOBbIO (30pOBOe TMTaHHe, COasaHCHPOBaHHbBIN
pe>XXUM 3aHSITUM U OT/IbIXa, peryyspHasi (usnueckasi akTUBHOCTb); (PHU3UUeCKOT0o
COBEpIIIeHCTBOBAHUSI, Tipu 3aHSTUSX CTIOPTHUBHO-03/]0POBUTETHHOU
JesITeIbHOCTBIO.

TpyaoBoe BocIIMTaHMe:



TOTOBHOCTBIO K TPY/ly, OCO3HAaHHEM L[eHHOCTH TPY/10/1t00Hs; UHTepecoM K
pa3/iMuHbiM cdepaM MpodecCUOHabHOW  JeATe/IbHOCTUA, CBSI3aHHBIM C
MaTeMaTUKOW U eé TIPWIOKEHUSIMU, YMEeHHeM COBepIllaTh 0CO3HaHHBIN BbIOOP
Oyayiieii mpodeccu W peasM30BbIBaTh COOCTBEHHBIE >KHU3HEHHBbIE TI/IaHbI;
TOTOBHOCTBIO M CITOCOOHOCTBIO K MaTeMaTH4eCKoMy O0Opa30BaHHIO H
camMoo0bpa3oBaHUIO0 Ha TIPOTSHKEHUM BCeM >KW3HU; FOTOBHOCTHbIO K aKTWUBHOMY
yUacCTHIO B pPelleHUM MPaKTUYeCKUX 3a/lay MaTeMaTH4yeCKOW HarpaB/eHHOCTH.

JKO0/IOrHYecKoe BOCIIUTaHue:

c(OPMUPOBAHHOCTBIO SKOJIOTUUECKOW KYJbTYpPbl, [IOHUMaHUEM B/IUSTHUS
COLIMA/IbHO-5KOHOMUUECKUX ~ TIPOLIECCOB  Ha  COCTOSIHME TIPUPOJHOU U
COL[MA/ILHOW Cpejibl, OCO3HaHWeM T/I00aJbHOr0 XapakTepa 3KOJIOTHYeCKUX
npobsieM; OpHeHTal[ell Ha TMpHUMeHeHWe MaTeMaTUYeCKuX 3HaHWM [ijIs
pellieHus 3a/lay B 00/1aCTH OKpY»Katollleid cpefibl, TIJIAaHWUPOBAHUSI TIOCTYTIKOB U
OLIEHKU X BO3MOYKHBIX TMOC/Ie/ICTBUM /1Jis OKPY>Katollleid Cpe/ibl.

IleHHOCTH HAyYHOT0 MO3HAHUA: _

c(hOpMUPOBAHHOCTHIO MHPOBO33peHus, COOTBETCTBYIOILIETO
COBpEMEHHOMY VDOBHIO Da3BUTHSI HayKd M OOIeCTBeHHOW MPaKTUKH,
MOHMMaHVeM MaTeMaTUUeCKOW HayKU Kak C(epbl YeJ0BeueCKOou JeTeTlbHOCTH,
3TAroB eé pa3BUTUS U 3HAUMMOCTHU /ISl Pa3BUTHSI LIUBWIM3ALMU; OBJlaZleHHeM
S3bIKOM MaTeMaTUKWA M MaTeMaTUueCKOoW Ky/IbTypOM Kak Cpe/ICTBOM TO3HaHUS
MHpa; TOTOBHOCTbIO OCYLIECTB/SITb TPOEKTHYHDO U MCC/IeJ0BaTeNbCKYIO
JesiTe/IbHOCTh UHIMBU/YaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDbI

MeTarnpeaMeTHbIe pe3ybTaThl OCBOEHUS TTPOrpaMMbl YuebOHOTO TIpeiMeTa
«MaTemMaTHKa» XapaKTepU3yHTCs OBJIaJIeHUEM YHHBEPCA/IbHbIMHU
nosHaeame/ibHbIMuU  OeliCmeusiMu, YHUBEpPCAAbHbIMU KOMMYHUKAMUBHbIMU
delicmeusiMu, yHUBEPCA/NbHbIMU pe2yAsimueHbIMU OelicmeusimMu.

1)  YHueepcanbHble no3HasamenbHble Oelicmgus, obecneuusaiom
¢opmuposaHue 6a308bix KOZHUMUBHbIX npoyeccos obyuaroujuxcsi (ocgoeHue
Memoo0o8 NO3HAHUSL  OKPyXcarmuwe2o0 Mupa; npuMeHeHue /02UYeCcKUX,
uccnedoeamebCKux onepayuti, ymeHuli pabomamsb ¢ uHgopmayueti).

ba3oBsble 1oruuyeckue JedCTBUS:

* BBISIB/ISTH u XapaKTepr30BaTh CyllleCTBeHHbIe TIpH3HaKU

MaTeMaTUYeCKUX 00BeKTOB, TIOHSITUM, OTHOIIIEHUN MeXAY TTOHITUSIMU;
dbopmMyIMpoOBaTh onpeie/ieHUst TIOHSITUM; yCTaHaB/IUBAaTh



CyILeCTBeHHbIN TIPU3HAK KIacCU(UKAL[MK, OCHOBaHUS AJisi 000011jeHus
Y CpaBHEHUSI, KpUTEPUU MPOBOIMMOI0 aHA/TN3a;

BOCTIpUHUMATh, (OpPMyIMpOBaTH U TIPeoOpa30oBbIBaTh  CY>KAEHUS:
yTBepAuTe/IbHble W OTpHIlaTe/bHble, eJUHUYHbIe, UYaCTHbIe U 00IIHe;
YCJIOBHBIE;

BLISIBJIIT ~ MaTeMaTHUeCcKrWe  3aKOHOMEDHOCTH, B3aMMOCBSI3U U
npoTuBopeurs B (akTaxX, AAHHBIX, HAOMIONEHUAX U yTBEPKAEHUSX;
npejjiaraTb ~ KPUTEPUU [/ BbIBJIEHUS  3aKOHOMEpDHOCTeW U
TIPOTHMBOPEYN;

JleniaTh BBIBOZIbI C WCIIOMb30BaHWEM 3aKOHOB JIOTMKH, /1e/[yKTUBHBIX U
WHJYKTUBHBIX YMO3aK/IFOUeHU, yMO3aK/IF0UeH! 110 aHa/I0Tuy;
MPOBOJUTh  CAaMOCTOSITeJTbHO  Jl0OKa3aTe/bCTBa  MaTeMaTUueCKUX
yTBEpXAeHUW  (mpsiMble W OT  TIPOTMBHOrO),  BBICTpauMBaThb
apryMeHTaIuIo, MPUBOIUTh ~ TIPUMEpPbl W KOHTPIPUMeEpHI;
000CHOBBIBaTh COOCTBEHHBIE CYK/IEHUS 1 BBIBO/IBI;

BLIOMpATh Croco0 pelleHHst yueOHOM 3azjaun (CpaBHUBAThL HECKOIBKO
BAapUAHTOB pellleHHsl, BbIOMpaTh Haubosee MOAXOASIIMNA C YYETOM
CaMOCTOSTe/TbHO BbI/le/IEHHbIX KDUTEPUEB).

ba3oBbie ucoaieaoBare/1IbCKmue ﬂEﬁCTBHH:

WCI0J/Ib30BaTh  BOMPOChI  KaK  MCC/e/oBaTebCKUA ~ UHCTPYMEHT
Mo3HaHusA; (OPMYJIMPOBaTh BOIPOCHI, (DUKCUPYIOIIME TPOTHBOpEYUe,
npo0iemMy, yCTaHaBIMBaTh UCKOMOE U JlaHHOe, (hOpMUPOBATh TUIIOTE3Y,
apryMeHTUPOBAaTh CBOIO MO3ULHI0, MHEHUE;

MPOBOJUTh  CAMOCTOSITE/IbHO  CIUIAHUPOBAHHBIM  JKCIEpHUMEHT,
WCC/IejloOBaHUe 110 YCTAaHOB/IEHHWIO OCOOeHHOCTel MaTeMaTUueCcKoro
oObeKTa, sIBJeHUs, TIpollecca, BBISIBJIEHUIO 3aBUCUMOCTEH MeXIy
00BeKTaMH, sIBJIEHUSIMH, TIPOIeCCAMU;

CaMOCTOSITesTbHO  (hopMy/iMpoBaTh  0000IleHHsT U BBIBOABI  T10
pe3y/ibTaTaM TIPOBe/IEHHOT0 HabJIt0/jeHus], UCCIeJOBaHUs], OLIeHHWBATh
JIOCTOBEPHOCTh MOJTyUeHHbIX pe3y/IbTaTOB, BBIBOIOB M 0000111eHMI;
MPOTHO3UPOBAaTh BO3MO)KHOE pa3BUTHE TIPOLIecCa, a TaKKe BbIJBUraTh
TIPe/ITIOI0XKeHKs O ero Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uaopmanmeii:

BBISIBJISIT JeULIUTHI MHGOPMAIIUH, JaHHbIX, HeOOXOAMMBIX /I OTBeTa
Ha BOIIPOC U /IS peLleHus 3a/auu;

BbIOMpaTh WHGOPMAIMI0O W3 HWCTOYHMKOB  pa3/IMUHbIX  THIIOB,
aHa/IM3UpPOBaTh, CUCTeMAaTU3NpPOBaTh 17} VIHTepIIPeTUPOBAaTh
MH(OPMAaLMIO Pa3/TMYHbIX BUZOB U (POPM Ipe/ICTaB/IeHNS;



e CTPYKTYpPUPOBaTb WH(OpMAINIO, TPEe/CTaB/IsATE €€ B pPa3IUYHBIX
(bopmax, WUTFOCTPUPOBATh TPaUuecKy;

e OIleHMBaTh  HAAE&XHOCTb  MHGOPMAIMM  TI0  CAMOCTOSITE/ILHO
chopMy/TMPOBAaHHBIM KPUTEPUSIM.

2) YHueepcanbHble KOMMYyHUKamueHble Oelicmeusi, obecneuugarom

chopMUPOBAHHOCMb COYUA/bHbIX HABLIKO8 0OYUarOUUXCH.

Oo1enmue:

e BOCIPUHWMAaTh U (OPMY/IMPOBaTh CYXXIEHWS B COOTBETCTBUU C
YCJIOBUSIMU W LieJiIMU OOIIleHUsI; sICHO, TOYHO, TPAMOTHO BbIPa)KaTh
CBOIO TOUKYy 3pEHHS B YCTHBIX M TIMCbMEHHBIX TEKCTaX, JaBaTh
TIOSICHEHHSI TI0 XO/ly pellleHusl 3aflaul, KOMMEHTHPOBAaTh MOTyUYeHHbIH
pe3y/ibTaT;

e B xozie 0OCY)XZeHHs 3a/laBaTh BOIIPOCHI M0 CYIECTBY 00CYKIaeMOM
TeMbl, TIPO0OJIeMbI, pelllaeMOM 3a/lauu, BbICKAa3bIBaTh W/eU, HalleJleHHbIe
Ha TIOWCK peIleHus; COMOCTaB/SATh CBOU CYXKAEHUsS C Cy>KIEeHUsMHU
APYTUX YUYaCTHUKOB Auanora, oOHapy)kKuBaTh pa3/idyhe W CXOZCTBO
MO3ULUM; B KOppeKTHOU ¢dopme ¢GhopMy/IMpoBaTh pa3HOr/acus, CBOU
BO3paKeHUsI;

e TIPeJCTaB/IAThL  pe3yJbTaTbl  pellleHWus  3a/laud, SKCIIePUMEHTa,
WCC/IeJIOBAaHUsI, TIPOEKTa; CaMOCTOSITeIbHO  BbIOMpaTh  ¢opMat
BBICTYIJIEHHsST C Y4Y6TOM 3aZiau TIpe3eHTAllUd U  0coOeHHOCTel
ayZUTOPUH.

CoTpyHuU4ecTBO:

e TMOHWMaTh MW  HCIOJb30BaTh  TIPEMMYIleCTBA  KOMaHJHOW |
WHAWBU/Iya/IbHOM pabOThI TIPU pellleHny yueOHbIX 3a/lay; MPUHUMAaTh
[[eJilb  COBMECTHOW  [JesSTeJlbHOCTH, IJIAHUPOBaTh  OPraHM3al[UI0
COBMECTHOUM paboThl, pacrpezensiTb BUAbI paboT, [JOroBapvBaThCH,
obOcy>zaTh TIporiecC MW pe3yiabTaT paboTel; 0000IIaTh MHEHHS
HECKOJIbKMX JTHO/IeH;

e yyacTBOBaTb B TPYIIOBBLIX (opMmax paboThl (06CyxAeHHs, obOMeH
MHEHWM, «MO3rOBbleé INTYPMbl» W WHBIE); BBIMIOJHATHL CBOIO YacCTh
paboThl ¥ KOOPAWHUPOBATh CBOW JEUCTBUS C JPYTMMH UjeHaMu
KOMaH/Ibl; OLleHMBaTh KaueCTBO CBOEro BK/aZia B OOIIMM MPOJYKT IO
KpUTepHsM, C(hOpMY/IMPOBAHHBIM YUaCTHUKAMH B3aUMO/I€HCTBUSI.

3)  YHueepcanbHble  pezynsmueHble  Oelicmeus, obecneuugarom

¢hopMmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCTU.

Camoopranusanmsa:



e COCTaB/ATH IJIaH, a/ITOPUTM DellieHus 3a7jlauu, BbIOMpATh Criocob
pellieHus C YYETOM UMEOIINXCSl PeCYPCOB ¥ COOCTBEHHBIX
BO3MO>KHOCTeM, apr'yMeHTUPOBaTh U KOPPEKTUPOBATh BapUaHThI
pelleHu C y4éTOM HOBOUM UH(MOPMALIUU.

CaMOKOHTPOJIb:

e B/afieTh HaBblKaMK T103HaBaTe/JbHOM ped/ieKCHMd KaK O0CO3HaHUs
COBepIllaeMbIX  JEMCTBUM UM  MBICJUTEIbHbIX  TIPOLIECCOB, HUX
pe3y/bTaToB; BJa/leTh CIIOCO0AMU CaMOTIPOBEPKH, CAaMOKOHTPOJIS
TrpoLiecca ¥ pe3yJbTara pelleHus: MaTeMaTH4eCKOU 3a/auu;

e TIpe/iBU/IeTb TPYAHOCTH, KOTOpble MOTYT BO3HMKHYTh TIPU pelleHU!
3a/laud, BHOCUTh KODPEKTHBBI B [IeTeJIbHOCTh Ha OCHOBE HOBBIX
00CTOATeNBCTB,  JAHHBIX, HAWJEHHBIX  OIMMUOOK,  BBISBIEHHBIX
TPYZHOCTeu;

e OL|eEHMBaTh COOTBETCTBHE pe3y/bTaTa LieJId U YC/IOBUSIM, OOBSICHSTH
TIPUUMHBI JOCTW)KEHUS WY HeJIOCTH)KEeHUS Pe3y/IbTaTOB JiesATe/IbHOCTH,
HaXO/IUTh OIMIMOKY, AaBaTh OLIEHKY IMPUOOPETEHHOMY OIIBITY.

IIPE/IMETHDBIE PE3YJIBTATBI

10 K/TACC

OnepupoBath MOHATUSMU: TOUKA, PSMasi, IIOCKOCTb.

[TpuMeHSITb aKCUOMBI CTEPEOMETPUU U C/e/ICTBUSI U3 HUX TPU pellieHun
reoMeTpUYecKrx 3ajau.

OnepupoBaTh TMOHATHSMU: MapaIeNLHOCTD W TMepreHAUKYISIPHOCTb
MPSIMBIX U TIJIOCKOCTEM.

KrnaccuduiipoBaTh B3aviMHOe pacriosioykeHue TPsSIMbIX U TJIOCKOCTeN B
MPOCTPaHCTBE.

OnepupoBaTh MOHATUSIMU: JBYTPaHHbIM YTroJ, TPaHU ABYTPAaHHOrO YIJIa,
peOpo ABYrpaHHOTO yIJia; TMHENWHBINA yToJl JBYTPAHHOTO YIJIa; rpafyCcHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATHUSMU: MHOTOTDAHHHMK, BBIMYK/IbIM W HEBBIMYK/bIA
MHOTOI'PaHHUK, 3/IeMEeHTbl MHOTOTDaHHUMKA, NMPaBU/IbHBI MHOTOTDaHHUK.

Pacrio3HaBaThb OCHOBHBIE BH/IbI MHOTOTPDaHHMKOB (MMMpaMuza; TpU3Ma,
MIPSIMOYTOJTbHBIN Tapasuiesnienuries, Ky0).

KnaccupuipoBaTh ~ MHOTOTDaHHUKM,  BbiOMpasi ~ OCHOBaHUWS /st
K/IaCCU(PUKaLMK (BBIMYK/Ible W HEBBINYK/Ible MHOIOTPDAHHUKH; TMpaBU/IbHBIE
MHOTOI'PaHHUKU; TIPSIMble Y HAKJIOHHBIE PU3MBbI, TTapasljie/lenunesbl).



OnepurpoBatb TIOHATUSMU: ceKy1as TIJIOCKOCTB, ceueHve
MHOTOIPaHHUKOB.

OOBSICHITD TIPUHLUIIBI TIOCTPOEHUSI CeUeHUM, UCTIONb3Ysl METOZ, C/Ie/[OB.

CTpouTh CeueHUsi MHOIOTPAHHUKOB MeTO/IOM CJIeIOB, BBINOJIHSATh
(BBIHOCHBIE) TUIOCKHE UepTeXXU M3 PUCYHKOB MPOCTbIX OOBEMHBIX (UTyp: BUJ,
cBepxy, cO0OKy, CHU3Y.

Pemiath 3aJjauy Ha HaXOXKJeHUe reoMeTpUUYeCcKUX BeMUMH 10 obpasijam
WU a/IrOPUTMaM, NIPUMeHSsIsi U3BeCTHbIe aHaIMTUUeCKe MeTO/bl IIPU pellieHur
CTaHJApTHbIX MaTeMaTMYeCKMX 3a/lay Ha BbIUMC/IEHWe PpacCTOSSHUKA MeXZAy
JBYMsI TOYKaMH, OT TOYKHU [0 TIPSIMOM, OT TOUKH [0 IIJIOCKOCTH, MEXIYy
CKPeIUBAIOLMHCS TTPSIMBIMHU.

PeliaTh 3aJjauy Ha HaxXxOXKJeHUe reoMeTpUYeCKUX BeIUUMH Mo obpasijam
WU a/IrOPUTMaM, NPYMeHsIs U3BeCTHble aHaIMTUUeCKe MeTO/bl IIPU pellleHun
CTaHJApPTHBIX MaTeMaTUUeCKUX 3a/lau Ha BbIYUC/IEHHWE VYIJIOB MeXAY
CKPEIMBAIOLUMHUCSA TPSIMBIMU, MEXAY TMPSIMOU U IJIOCKOCTBIO, MEXAY
MIJIOCKOCTSIMM, [IBYTPaHHbIX YIJIOB.

Bbruncsiate 00bEMBI U TUIOMIAAM  TIOBEPXHOCTE MHOIOrPaHHUKOB
(mpy3ma, nvpaMuza) C TOpUMeHeHHeM (OpPMYJ; BBIYUC/IATH COOTHOLIEHUS
MEeXXIy TUIOILaZsIMU TIOBepXHOCTel, 00béMamu 110/J00HBIX MHOTOTPAHHUKOB.

OneprpoBaTh MOHATUSIMU: CHMMETPUS B TPOCTPAHCTBE; LIEHTP, OCb U
IJIOCKOCTb CUMMETPHH; LIeHTP, OCb U IJIOCKOCTb CUMMETPUH (PUTYPBIL.

W3Bnekatb, mpeoOpa3oBbiBaTb W WHTEPHPETUPOBaTh HUH(OPMALUIO O
MPOCTPaHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MpesCTaB/IeHHY0 Ha YepTerkax
Y PUCYHKax.

[TpriMeHATH reoMeTpuueckye (akThbl [Jis pelLleHUs] CTepeoMeTpPUUeCKUX
3a/lay, TIpeANo/arariiuX HEeCKOJbKO 1IaroB peLleHus, ec/d YCJI0BUS
MpYMeHeHUs 3a/laHbl B SIBHOU (PopMme.

[TpriMeHAThL TMpoCTelIMe MpOrpamMMHbIe CpeJCTBa W  3J€KTPOHHO-
KOMMYHMKALJMOHHbIE CUCTEMbI IIPU pellleHnH CTepeoMeTpUYeCKUX 3a/au.

[TpuBOAUTL MIpUMeEpPbI MaTeMaTUUeCKUX 3aKOHOMEDHOCTeW B TPUPOJE U
JKV3HH, pacrio3HaBaTh MPOSIBJIEHNE 3aKOHOB I'eOMeTpUY B UCKYCCTBe.

[TpriMeHATb TOJIyueHHble 3HaHHWS Ha MPaKTUKe: aHa/IM3UPOBaTh peasbHbIe
CUTyalluM U TPUMEHSTh W3yueHHble IOHATHS B IpoLiecce TOWCKA pelleHus
MaTeMaThUueckKd CQOpPMYJUPOBaHHOW TMpo6sieMbl, MO/IeTMPOBaTh peasbHbIe
CUTyallMd Ha A3bIKe T[eOMEeTPUM, MCC/IeloBaTh TMOCTPOEHHble MOJeIu C
WCTOb30BaHWEM TeOMeTPUYeCKUX TOHSITUNA M TeopeM, armapaTa anrebpbi;
pellaTh MpakTUYeCKWe 3a/aud, CBsSI3aHHble C HAXOXK[EHUEM reOMeTpPUUeCKHUX
BeJIMUYMH.



11 K/TACC

OneprpoBaTh MOHATUSMU: LIWJIMHAPUYECKasi TTOBEePXHOCTh, 0Opa3syrolue
LWIVH/PDUUECKON TIOBEPXHOCTH; LWIMHAP; KOHWYecKasi TOBEpPXHOCTb,
obpa3yrolyie KOHUUeCKoW TTOBePXHOCTH, KOHYC; chepuueckasi IOBePXHOCTb.

Pacrio3HaBaTh Tesa BpaljeHus (LIWIMH/P, KOHYC, cdepa U 1iap).

OOBICHATE CTIOCOOBI TTOTYUeHHST TesT Bpall|eHusl.

KraccuuimpoBaTh B3auMHOe pacriosioykeHue cepbl U IMJIOCKOCTH.

OnepupoBaTh TIOHATHSIMU: L1aPOBOM CErMEeHT, OCHOBaHUEe CerMeHTa,
BbICOTA CEerMeHTa; IIapOBOM CJIOM, OCHOBaHWE IIIapOBOT0O C/0s, BBICOTA
11aPOBOr0O CJ105; [LIADOBOU CEKTOP.

Bbuncsiate 00BEMBI M TUIOIIQAM  TIOBEPXHOCTeW Tes  BpallleHus,
reoMeTpUUeCKHX Tejl C IpUMeHeHreM (hOpMYyII.

OnepupoBaTh TIOHSATUSIMH: MHOTOTPDAaHHUK, BMIUCAaHHBIA B cdepy U
OMKCAHHbIA OKO/MO c(ephl; cdepa, BOMCAaHHAsi B MHOTOTDAaHHUK WU TeJO
Bpall|eHUSI.

BBIUNC/IATE COOTHOLLIEHUS MeX/TY TI/IOIIaisIMU ITOBEPXHOCTel U 00béMamMu
MO00HBIX TeJ.

N306paxaTb usyuaeMble (UTYpPbl OT PYKM U C MpPUMeHeHHeM TPOCThIX
YepTEXHBIX UHCTPYMEHTOB.

BbINOMHATE (BBIHOCHBIE) TUIOCKHME YepTeXXU U3 PUCYHKOB TMPOCTBIX
00BEMHBIX (PUTYD: BUJ, CBEPXY, COOKY, CHU3Y; CTPDOUThL CeueHUs TeJl BpalljeHusl.

M3BnekaTb, WHTEpPNpPeTHPOBAaTL M TpeoOpa3oBbIBaTh HUH(OPMALMIO O
MPOCTPAHCTBEHHBIX TeOMeTPUUYEeCKUX (PUrypax, rpe/iCTaB/eHHYI0 Ha YepTeXkax
Y PUCYHKax.

OnepupoBath MOHSITHEM BEKTOP B ITPOCTPAHCTBE.

BLIMONHATE [AeMCTBUSI C/IO’KeHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXKEHUSI BEeKTOpa Ha UHC/I0, OOBSICHATb, KaKUMU CBOWCTBAMU OHU
o0/1aaroT.

[TpuMeHsITh TIpaBUJ/IO Mapasienenumnesa.

OneprpoBaTh TMOHSATUSIMU: Je€KapTOBbl KOOD/AWHAThI B TIPOCTPAHCTBe,
BEKTOpP, MO/Jy/lb BEKTOPa, PaBeHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPA, YIOJ
MeXy BEKTOpaMH, CKaJIpHOe TpOM3BeJleHue BeKTOpPOB, KOJUIMHeapHble U
KOMILJITaHapHbIe BEKTOPHI.

HaxoguTe cymMy BEKTODOB U TpPOM3BeJleHHE BEKTOpa Ha 4MCJIO, YroJ
MeXXy BEeKTOpaMH, CKa/lsipHOe TMpOU3BeJeHre, PACK/IablBaTh BEKTOP MO [BYM
HEeKOJUTMHeapHbIM BeKTOpaM.



3a/1aBaTh IJIOCKOCTh YpPaBHEHUWEM B /1eKapTOBOM CUCTEMe KOOp/JWHaT.

[TpumeHsiTE TeoMeTpuyeckre (akTbl AJis1 PELIeHUs] CTepeoOMeTPUUYeCKUX
3a/lay, IIpeANo/arariiuX HEeCKOJbKO 1IaroB peLleHus, eC/d YCJI0BUSA
TipUMeHeHus1 3a/laHbl B SIBHOU (hopMe.

PeraTe mpocTeliiive reoMeTpuuecKue 3a/laur Ha NMpUMeHeHde BeKTOPHO-
KOOPZMHATHOT'O METOZa.

PemaTe 3amauM Ha /[j0Kas3aTe/qbCTBO MaTeMaTUUeCKUX OTHOLIEHWM U
Haxo)XK/leHHe TeoMeTpPUUeCKWX BeMUMH TI0 oOpa3liaM WM aJropyMTMawm,
MPUMEHSISI U3BECTHbIe METO/bl TIPU DelleHUU CTaHAAPTHBIX MaTeMaTH4yeCKHX
3a/au.

[IpumeHsiTp MpoCTeMillvie NporpaMMHbIe CpeACTBA U 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHbIE CUCTEMBI MPU PellieHUH CTepeoMeTPpUUYeCKUX 3a/jau.

[TpuBOAUTL TIpUMeEpPHI MaTeMaTUUeCKUX 3aKOHOMEDHOCTeW B TpUpPOJe U
JKW3HM, pPacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F'€OMeTPUH B UCKYCCTBe.

[TpumeHsTh TO/lyYeHHbIe 3HAHUS Ha TPAKTHKe: aHa/IM3UpOBaTh peasibHble
CUTyallUd U TIPUMEHSTb M3yueHHble TIOHSTUSI B TIPOLieCCe TOMCKa pelleHust
MaTeMaThuuecKd CQOpPMYJUPOBAaHHOW TIpO6/ieMbl, MO/eTMPOBaTh peasbHbIe
CUTyalMX Ha A3bIKe T[eOMEeTPUM, MCC/Ie0BaTh TMOCTPOEHHbIE MOJeIu C
WCTIO/b30BaHWEM TeOMeTPUYeCKUX TOHSITUM M TeopeM, armapaTa anrebpbi;
pelliaTh TMpaKTUYecKWe 3aJjaud, CBsI3aHHble C HAXOXK[eHHWeM TeoMeTpUUeCcKuX
BeJIMYMH.



TEMATHUYECKOE IVNTAHUPOBAHUE
10 K/TACC

Ne

n/

HaumenoBaHue
pa3jie/ioB U TeM
NporpamMmal

Ko/mmuecTBO yacoB

Bcer
0

KoHTposibH
ple paboThbI

IIpakTnueck
He padoThI

OeKTpoHHbIe (H(poBbHIE)
oOpa3oBaTe/IbHbIEe PeCypChI

Buabl gessTeIbHOCTH
o0yuaromuxcsi ¢
yueToM padoueit
MPOrpamMMblI
BOCITUTAHUS

BBegenue B
CTepeoMeTpUlo

10

https://uchebnik.mos.ru/
composer3/document/
76721835/view?

material type=ComposedDocu
ment.
article_id=cldsv2wyr000f3b6kqg

s2nk4al y_coord=0

Huanoru, 6ecefbl,
TBOpYeCKHe paboThl,
TIPOEKTHI
CTIOCOOCTBYIOITHE:
TOTOBHOCTH K TPYAY,
0CO3HaHWeM I1eHHOCTH
TPYJ0/TI00MS;
WHTEpPeCcoM K
pa3nuuHbIM chepam
rpo¢eCCUOHAILHOU
JesITeIbHOCTH,
CBSI3aHHBIM C
MaTeMaTUKOU U ee
TIPUJIO’KEHUSIMH,
yMeHUeM COBepIaTh
0CO3HaHHBIA BEIOOD
Oyayieii mpodeccuu u
peaM30BbIBaTh
coOCTBEHHBIE
YKU3HEHHbIE TI/IaHbI

HPHMBIE U T1I/IOCKOCTH B

12

Mwarnoru, 6ecefpr,




TIPOCTPAHCTBeE.
[TapannenbHOCTB
TMPSIMBIX U TJIOCKOCTEN

https://resh.edu.ru/subject/17/
https://uchebnik.mos.ru/
catalogue?subject_ids=44

TBOpYECKHe paboThbI,
TTPOEKTHI
CTIoCOOCTBYIOIIHE:
TOTOBHOCTH U
CrocobHOCTH K
MaTeMaTUueCcKOMY
obpa3oBaHUIO U
caMmo00pa30BaHHUIO Ha
TMPOTSDKeHUH Bceu
YKU3HH; TOTOBHOCTBIO K
AaKTUBHOMY yUaCTHIO B
pelleHrur
MTPAKTHUUECKUX 3a7iau
MaTeMaTHUeCKOH
HaTpaB/IEHHOCTH.

[TeprieBAVKYISIPHOCTD
TMPSIMBIX U TJIOCKOCTEN

12

https://resh.edu.ru/subject/17/]

https://uchebnik.mos.ru/
catalogue?subject_ids=44

Muanoru, 6ecefpl,
TBOpUECKHe paboThl,
TIPOEKTHI
criocobCTBYyIOIIHE:
chopMHUPOBaHHOCTU
POCCUMCKOU
IPa’KIaHCKOM
WUIeHTUYHOCTH,
yBa>KeHHUs K TTPOIITIOMY
Y HACTOSIIIIEMY
POCCUMCKOU
MaTeMaTHKH,




LIEeHHOCTHBIM
OTHOLLIEHUEM K
JIOCTYKEHUSIM
POCCUNCKUX
MaTeMaTHUKOB U
POCCHUUCKOU
MaTreMaTU4eCcKou
IKOJIbI, K
WCII0J/Ib30BaHUIO 3TUX
JNOCTW)KEeHUU B IPYTHUX
HayKax, TeXHOJIOTHsIX,
chepax 5SKOHOMHUKH

Yribl MeXXay NpSIMbIMU
Y IIJIOCKOCTSAMU

10

https://resh.edu.ru/subject/17/
https://uchebnik.mos.ru/
catalogue?subject_ids=44

Huanoru, 6ecefpl,
TBOpUeCKHe padoThl,
TIPOEKTHI
crocobCTByOLIHE:
chopMHUPOBaHHOCT U
HPABCTBEHHOTO
CO3HaHUS, ITUUECKOT0
TIOBe/IeHus],
CB$13aHHOTO C
NpaKTUYeCKUM
TipuMeHeHreM
JNOCTW)KEeHU HayKU U
JesITe/IbHOCTBIO
Y4E€HOTr0; 0CO3HAaHUEM
JIMYHOTO BK/1a/la B




MOCTPOEeHue
yCTOUUUBOTO

Oyayiero.

MHororpaHHUKU

11

https://resh.edu.ru/subject/17/
https://uchebnik.mos.ru/
catalogue?subject_ids=44

Muanoru, 6ecefpl,
TBOpUECKHe padoThl,
TIPOEKTHI
criocobCTByIOIIHE:
chopMHUPOBaHHOCTU
MHPOBO33peHUS,
COOTBETCTBYIOI[ETO
COBpEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH "
o0111eCTBEHHOM
TIPAKTUKH,
TTOHUMaHUEeM
MaTeMaTU4eCcKou
HayKM Kak cdepsl
yesI0BeYeCKou
JesiTe/IbHOCTH, TarloB
ee pa3BUTHS U
3HAUMMOCTH JIJIS1
Pa3BUTHS
I[UBUTM3al[1;
OBJIaZIEHHEM SI3bIKOM
MaTeMaTUKH U
MaTeMaTU4eCKOu




KY/JIbTYPOM KakK
CpeZiCTBOM TO3HaHUS
MHpa; TOTOBHOCTBIO
OCYILIeCTBJISITh
TIPOEKTHYIO U
VICCI1eJ0BATe/IbCKYHO
[esITe/IbHOCTh
VH/VBU/1ya/IbHO U B
rpyIme.

O0OBEMBI
MHOTOI'PaHHUKOB

https://resh.edu.ru/subject/17/
https://uchebnik.mos.ru/
catalogue?subject_ids=44

Mwarnoru, 6ecefpr,
TBOpUYeCKHe paboThl,
npoeKThl Juanory,
Oece/ibl, MPaKTUKYMBI,
CTIOCOOCTBYIOIIHE:
(hopMHpOBaHUIO
HPABCTBEHHOT'O
CO3HaHUSI, ITUUECKOTO
TIOBe/IeHNs],
CB$13aHHOTO C
MIPaKTUYeCKUM
TipUMeHeHreM
JNOCTW)KEeHUW HayKU U
JesITe/IbHOCTBIO
YU€HOTr0; 0CO3HAaHUEM
JIMYHOTO BK/a/ia B
TOCTpOeHre
YCTOUUHBOTO




Oyay1ero

[ToBTOpEHMe: ceueHus,
PacCTOSIHUSA U YIJIbI

https://resh.edu.ru/subject/17/
https://uchebnik.mos.ru/
catalogue?subject_ids=44

Muanoru, 6ecefpl,
TIpaKTAYeCKye paboThl,
TIPOEKTHI
criocobCTByIOIIHE:
dhopMHpOBaHUIO
MHDPOBO33peHHUs,
COOTBETCTBYIOILIEr0
COBpEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH "
00I11eCTBEHHOI
TIPAKTHKH,
TTOHUMaHUEM
MaTeMaTU4eCKOou
HayKU Kak cdepsl
ye/10BeueCcKou
JesiTeJIbHOCTH, TarloB
€€ pa3BUTHS U
3HAUMMOCTH /IS
pa3BUTHS
I[UBUTM3al[1;
OBJIaZIeHUEM SI3bIKOM
MaTeMaTHKH U
MaTeMaTU4eCcKou
KYJIbTYPOM Kak
CpeJiICTBOM T103HAHUsI




MHpa; TOTOBHOCTBIO
OCYLLIeCTBJIATh
TIPOEKTHYIO U

subject_ids=44
https://resh.edu.ru/
subject/17/

HCCJIeI0BaTe/IbCKYI0
JleATe/IbHOCTh
VIHIMBUZYa/IbHO U B
rpyrine
OBILIEE KOJIMYECTBO 68 c
YACOB I10 ITPOI'PAMME
11 KJTACC
Ne KosnuecTBO yacoB JJ/IeKTPOHHbIE Buapbl 1esaTe/1bHOCTH
HaumeHnoBaHue
(qudpossbie) 00yJaroIUXCcs C y4eToM
pa3/e/ioB U TeM Bcer | KonTposba IIpakTHUeck o
/ o0pa3oBaTe/IbHbIE paboueii mporpaMMsI
NMpOorpamMmal 0 ble padoThI ue padoTbI
II pecypchbI BOCIIUTAaHUA
1 Tena ppamerms 12 https:// _ Muanoru, 6eceqnl, TBOpUECKHE
uchebnik.mos.ru/ paBOThi, MPOEKTHI
catalogue?

CTIIOCOOCTBYOIITHE:
TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTUUeCKOMY
o0pa30BaHUIO U
caM000pa30BaHHIO Ha
TIPOTSDKEHUU BCEM YKU3HM;




TOTOBHOCTBIO K aKTUBHOMY
y4acTHIO B pellleHUun
MpaKTUYeCKUX 3a/au
MaTeMaTHUeCKOU
HarpaB/JeHHOCTH

O0OBEMBI Tenn

https://
uchebnik.mos.ru/
catalogue?
subject_ids=44
https://resh.edu.ru/
subject/17/

Muanoru, 6eceanl, TBOPUECKHE
paboThI, MPOEKTHI
criocobCTByOIIHE:
c(hOpMUPOBaHHOCTH
MHPOBO33peHUs,
COOTBETCTBYIOIIETO
COBpPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U
0O0ITIeCTBEHHOM MPaKTHUKH,
TMOHUMaHHUEeM
MaTeMaTUueCKOW HayKu Kak
cdhephl UesioBeuecKoi

JlesiTe TbHOCTH, 9TAIlOB ee
Pa3BUTUS U 3HAUMMOCTHU [I/IsT
pa3BUTUS LIUBUIU3ALIY;
OBJIa/leHHEeM $I3bIKOM
MaTeMaTUKH U
MaTeMaTU4eCKOH KYJIbTypPOu
KaK Cpe/ICTBOM TTO3HaHUSI
MUpa; TOTOBHOCThIO
OCYILIeCTB/ISITh MPOEKTHYIO U




UCC/Ie/l0BaTe/IbCKYIO
JleATe/IbHOCTh UHUBU/YaIbHO
Y B IpyIIe.

https://resh.edu.ru/
subject/17/

Muanoru, 6eceanl, TBOPUECKHE
pabOoThI, TPOEKTHI
criocobCTBYyOIIHE:
cchopMHPOBaHHOCTH
POCCHUUCKOU TPaKIaHCKOU
UJIeHTUYHOCTH, YBayKEHUS K
TMIPOIIIOMY Y HaCTOSIIIIEMY

BekTopsl u .
https:// POCCUUCKOU MaTeMaTHKH,
KOOD/IMHATHI B 10 )
uchebnik.mos.ru/ LIEeHHOCTHBIM OTHOIIIEHHEM K
TIPOCTPaHCTBe .
catalogue? JIOCTHIKEHHUSIM POCCUMCKUX
subject_ids=44 MaTeMaTUKOB U POCCHUMCKOM
MaTeMaTHU4YeCKOM IIKOJIbI, K
WCII0/Ib30BaHUIO 3THUX
JIOCTW)KEHUU B APYTUX
HayKax, TeXHOJIOTUsiX, cpepax
5KOHOMUKHU
[ToBTOpEHUE, 7 https://resh.edu.ru/ TTianoru, Gece/ibi, TEOPUECKITe
00o011eHue, subject/17/ PaGOTEI, TIPOEKTHI
CHCTEMAaTH3aNA https:// CIOCOOCTBYHOIIHE: TOTOBHOCT
3HaHUU uchebnik.mos.ru/ U K TPy, OCO3HAHHEM
catalogue?

subject_ids=44

1IeHHOCTH TPYZ0JIt00HS;
WHTEPECOM K Pa3/IMUHbIM




chepam npodeCcCUOHATBHOU
JlesiTe TbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOU U ee
TIPUIOKEHUSIMA, YMEHHEM
COBepILlaTh OCO3HAHHBIN
BBIOOp Oyy1eit mpodeccuu u
peaii30BbIBaTh COOCTBEHHbIE
JKW3HEHHbIe TI/IaHbl;

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34 3 0







YUYEBHO-METO/UYECKOE OBECIIEHEHUE OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

1) Maremartuka. ['eometpusi / Mep3nsik A.I'., HomupoBckuit I.A., [TonsikoB B.M.; nox pemakumer [Togonsckoro B.E
W3narensckuii ieHTp «BEHTAHA-T'PA®»; AkioHepHoe o01iectBo «M3gaTenbcTBo  «IIpocBelijeHe»

2) Marematuka. ['eometpus, 11 knacc/ Mep3nsak A.I'., Homuposckuii [.A., [Tononckuii B.b.,Axup M.C.; oz
penakiueii ITogonsckoro B.E. W3narensckuii ieHTp « BEHTAHA-TI'PA®»; AKioHepHOe 0011ecTBO «/134aTenbCTBO

«IIpocserieHue»

METO/MYECKHWE MATEPUAJIbBI /11 YUUTEJIA
- T'eometpus. ba3oBoiii ypoBeHb. 10 Knacc: Metoguueckoe nocooue / E. B. Bynko, A. I'. Mep3nsk, B. b.
[Tononckuit, M. C. fAlkup. — M. : Benrana-I'pad, 2020
- T'eometpusi. ba3oBbiit ypoBeHb. 11 knacc: Metoanueckoe rocobue / E. B. Bymnko, A. I'. Mep3nsk, B. b.

[Tononckuii, M. C. fxkup. — M. : BeHnrana-I'pad, 2020



IO ®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU UHTEPHET

- Poccutiickuii o611ieo6pa3oBaTe/ibHbIN TOPTall, eJUHOE OKHO ZOCTYyIIa K

oOpa3oBaTe/ibHBIM pecypcaM. TemaTuueckuii KaTasor odpa3oBaTe/ibHBIX pecypcoB  http://window.edu.ru/

- VIHTepaKTUBHBIE YPOKU MO BCEMY IIKOIBHOMY Kypcy - «Poccuiickasi 3/eKTpoHHas 1iKojia»  https://resh.edu.ru/

- «MoCKoBCKasi 3/IeKTPOHHasl I1K0JIa» — Habop 3/IeKTPOHHBIX yUeOHUKOB U TeCTOB, MHTePAKTUBHbIE CLIeHapHUU
ypokoB. https://uchebnik.mos.ru/catalogue?subject_ids=44

- «Caur 3nemenTapHor MateMatvku Jmutpus ['yiquna» http://mathnet.spb.ru

- https://fipi.ru/






