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IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOro ypOBHS sl OOYIArOIIHXCS
10 —11 xyaccoB pa3zpaborana Ha ocHoBe DeepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBISAEMBIX K MaTeMaTH4eCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsI.
PeaJ'II/I?;aHI/I?I mporpaMmal o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHIIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIO0CTHOCTh
O6HIeKy.]H)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JINMYHOCTHU 06yqa101up1xcs[. o

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS O0YJArOMUXCS, POPMUPOBAHUS
(YHKIIMOHATBHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3yYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYINTHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIIEHUH PEATbHOTO W HJICALHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAyKOW SIBJEHUWU M MPOIECCOB PEaJTbHOr0 MUPA, MECTE T€OMETPUN B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIUICHUS, HEOOXOAUMBIX JUIS aalTallid B COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MepIIIeHHE, (HOpPMUpYEMOe MPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsaX AEATENbHOCTH 4YejoBeka. OpUeHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE0O0XO/IMMOE YCIIOBHUE €r0 COIMABLHOrO OBbITHS, (opMa OTpaKEHHsI OKpPYXKAIOIIEro MHpa,
yCJIOBHE YCICHNIHOTO TO3HAHWUS M  aAKTHUBHOTO  MPeoOpa3oBaHHs  JCHCTBUTEIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
NESTEbHOCTH, SBISCTCS OJHUM M3 NMPO(ECCHOHAILHO BAXKHBIX KAayeCTB, MOITOMY aKTyalbHa
3agaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYTHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
JCUCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXKHOCTH YCIIEIITHOTO TPOJIOJDKCHUSI 00pa30BaHHUs 0
CTEUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HaueHa JUIs OOyJaromIuXCs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypPOBHE JIOJKHBI OCBOUTH
o0IIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEMU(PUKONH T€OMETPUHN U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
0onee rIryOOKO, €CITH B JAIILHEUIIIEM BO3HHKHET HEOOXOIMMOCTh B TEOMETPUUECKUX 3HAHUSX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuE TPEACTABIICHUS O TEOMETPUU KaK YacTH MHUPOBOH KYIbTYpPHI H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEUIIINX MAaTEMATHYECKUX MOJIEISAX, MO3BOJISIONINX OMKUCHIBATh U U3Y4aTh pa3HbIC
SIBIICHUS OKPY>KAIOILIETr0 MUPA;

e (¢dopMHupOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue YMEHHS ONEPUPOBATH OCHOBHBIMH TIOHATHUSMH O MHOTOTPAaHHUKAX H
TeJaxX BpalleHUs U UX OCHOBHBIMU CBOWCTBAMH;

® OBJIQJICHHE AJTOPUTMAaMH DPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OpMHUpOBAHUE YMEHHS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX U  TBOPYECKMX CIOCOOHOCTEH  oOyuaronuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar Juis pelieHds MPAaKTHUKO-OPHUEHTUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4yeHHUs 3ajady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbBIM 00pa3oM OpraHM30BaHHasg paboTa HAJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAIVSIIHO-KOHCTPYKTUBHOMY METONy OOy4YeHUs, TO €CTb
TEOPETUYECKUE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEAMETHO-IPAKTUUYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET pelleHus 3a7ad Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3ala4y Ha OIMEpPUPOBaHWE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEp KaHMsI.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny, «lIpsMble U TMIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTophl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



[0 COJEPKATEIbHBIM JIMHUSAM, HO M TIO TrojaM OOy4YeHHsI Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIE/IOBATEIBHO M TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPESMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM I1JTIAHE

Ha u3yuenue reomerpun oTBOIUTCS 2 9aca B Hezelnmto B 11 kimacce.
N3-3a BeImaieHus mpa3JHUYHBIX THEW | U3-3a IiepepactipesiesieHust yacoB TeMe «O6o01mieHne
" CUCTEMATHU3alW U3YYCHHOTO IMTPOrpaMMHOr0 MaT€purajiay BhIITOJIHCHBI HU3MCHCHU B
KOJIMYECTBE YacOB B CJICYIONTUX TEMaX:

11 knacc:
Tema MeTtoa koopArHAT B MpOCTpaHCTBE. JBrmkeHus- Ha 3 yaca 00JIbIIe;
Tema Hunmuuap, map, koHyC. -Ha 3 yaca 00JIbIIIe;

Tema O0beMbI Ten-Ha 1 gac OoJIbIIE.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3anMHOE pacrionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUIECIbHbIE U
CKpemuBampIuecss npsmsle. IlapainensHOCTh MNPSMBIX M IJIOCKOCTEHM B IPOCTPAHCTBE:
NapaJuleIbHbIE IIPSAMBbIE B IMPOCTPAHCTBE; IMAPALIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTh
NpSIMOM M IUIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJI MEXIy NpPSIMBIMU B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEW:  MapaJUleNbHbIE  IJIOCKOCTH;  CBOWCTBA
napajuieNbHbIX iockocTel. [Ipocreiinne npocTpaHCTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPA3P,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHUKYISIpHOCTE  NPSMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IPSAMBIE B
MIPOCTPAHCTBE, MpsIMbIE MAapauleJIbHble W NEPIEHAUKYISPHbIE K IUIOCKOCTH, TIPHU3HAK
MEPHNEHIUKYISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOW NEepHeHAUKYJIAPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKIY HPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYrpaHHOro yria. [lepneHaukynsp M HakJIOHHBIE: PACCTOSHUE OT TOYKHU JI0
IUIOCKOCTH, PpAcCTOSIHHE OT NPSIMOM A0 IUIOCKOCTH, HpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD IIJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPNEHIUKYIISIPaX.

MHoOrorpaHHMKH

IlonsiTHE MHOTOIpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOTPAHHHKA, BBINYKIBIE H
HEBBIIYKJIBIE MHOTOTPaHHMKH; pa3BEPTKAa MHOrOrpaHHuka. [Ipmsma: N-yronbHas nmpusma; rpaHu
Y OCHOBAHMsI MPU3MBI; IPsIMasi M HAKJIOHHAS IPU3MbI; OOKOBAs M MOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsIMOYTOJIbBHBIN Mapajulesienunes; U ero csoiicrea. [Ilumpammpa: N-yrosnbHas
nUpaMujia, 'paHU M OCHOBaHME NUpPaMU/Abl; OOKOBas M IOJHAs IMOBEPXHOCTb INUPAMUJBI;
IIpaBWJIbHAsE W YyCEU€HHas MNHMpamMuia. OJIEMEHTbl NpU3Mbl M nHUpaMuisl. [IpaBuibHbIE
MHOTOTPAaHHUKU: IOHATHE MPAaBUIBHOIO MHOIOIPDAaHHUKA; MPABUJIbHAS IIPU3Ma U IIPABHIIbHAS
NUpaMua; NpaBUWIbHAs TPEYroJibHas MUpaMuAa M IpaBUIbHBIN TeTpasap; KyO. IlpeacraBienue
O MpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, JOACKa’ap M ukocadap. CedeHus NpU3MBI U
NUpaMHBbIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH.
DOneMEeHTBl CUMMETPUH B IUPAMHUJaX, apajuleenuIe ax, IPaBUIbHBIX MHOTOTPaHHUKAX.

Bbruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, auaroHanu, yrisl. [lnomans 6oxoBoi
IIOBEPXHOCTH U IIOJHOW IOBEPXHOCTU NPAMOM IpPHU3MBI, ILIOLIAAb OCHOBAaHMWH, Teopema O
OOKOBOW TMOBEPXHOCTH NpsAMON mnpu3Mbl. [lnomans GOKOBOIl MOBEPXHOCTH U MOBEPXHOCTU
NPAaBUIBHON NMUpaMU[BI, TeOpeMa O IUIoaau yced€HHoM mupamuiabl. Ilonstue o6 oObéme.
O0BEM nupaMubl, MPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOIAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.



COJAEPKAHUE YYEBHOI'O KYPCA
11 KJIACC

Tesa Bpamenus

HunuHapuyeckas NOBEPXHOCTh, O00pa3yloIMe LUIMHAPUYECKONM IOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepXHOCTH. [{MmuHAp: ocHOBaHMS U OOKOBas MOBEPXHOCTh, 0Opa3yromias u
OCb; IJIOLIAb OOKOBOW U MOJHOW NOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pasyrolue KOHMYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KoHHYeckol mnoBepxHocTu. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyromias M OChb; IUIOIIAIb
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylolle W BBICOTA; OCHOBAHUS U
OOKOBasI IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IUameTp; IUIONIa[b HOBEPXHOCTH cdepbl. B3aumHoe
pacnoJiokeHue cepsl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300pakenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIMHApa U KOHYcA.

KOM6I/IHaHI/II/I TCJI Bpall€CHUA W MHOTI'OI'paHHUKOB. MHOFOFpaHHI/IK, ONMCAHHBIN OKOJIO
cdepsr; cepa, BoucaHHAs B MHOTOTPaHHUK, WM TEJIO BPAILICHMUS.

[Tonsatue 06 o60béMe. OcHOBHBIE CBOWcTBa 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuieyenumnena u cineActBus u3 He€. O0béM 1munuHApa, KoHyca. O0bEM
mapa | rmiotmaab chepsl.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHMS MEXAY IUIOIIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenns mwmHApa (MapauielbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektop Ha miiockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa 1Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM IIPaBIII IEHCTBUNA C BEKTOPaMH.
[IpsimoyronpHas cuctema KoopAuHaT B mpocTpaHcTBe. Koopaumuatel BekTopa. Ilpocreiimiue
3aJauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CkalspHOE€ NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy HPSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pelieHuu FEOMETPUUECKUX 3azad.



IIJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarnkay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOrO OOIIECTBa, MPEACTABICHUEM O MaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON I'PpaKIAaHCKONW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUHMCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCHOJIb30BAHUIO 3THX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEJCHHMS, CBI3aHHOTO C MPAKTUUYECKUM TPUMECHEHUEM
JTOCTI)KCHHM HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, pPEIICHUH, pPaCCYXICHUIH; BOCIPUUMYUBOCTHIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHHe, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTHAbIXa, peryisipHas (uznueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOUS; UHTEPECOM K Pa3IHUYHBIM
chepam mpodeccnoHaNbHONM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUIO Ha TMPOTSHKEHWU BCEW JKW3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpelibl, OCO3HAHHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCJIEACTBUMN JUIsl OKPY)KAIOIIEH Cpebl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM NIEATENIbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHS LMBUIM3ALNY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTeMaTU4YECKOW KYJIbTYpOM KaK CpEACTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MPOrPaMMBI yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaom Gopmuposarie 6a308blx
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPAUTEIbHbIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU JUISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOUYEeHUN, YMO3aKIIFOUEHHH 10 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh croco® peuieHUs y4eOHOM 3afauu (CpaBHHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopmynupoBaTh BOMPOCH], (UKCHUPYIOLIUE MTPOTUBOPEUHUE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIEJOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro OOBeKTa, SBIEHHUS, IIpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MMPOTHO3UPOBATH BO3MOXKHOC PA3BUTHUC MPOLCCCA, 4 TAKIKC BbIABUT'ATh IMPCATIOJIOKCHHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTHl HHPOPMALIUH, TAHHBIX, HEOOXOJUMBIX Ul OTBETAa HA BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMI0 W3 HWCTOYHHKOB pA3JIMYHBIX THIIOB, aHAJIM3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HMH(POPMAIUH 10 CaMOCTOSITEIBHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYXKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU H LEISIMHU
OOIIEeHHUs; SICHO, TOYHO, TPAMOTHO BBHIpaXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 337]aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, IPOOIIEMBI,
pelraeMoi  3amaud, BBICKA3bIBaTh HJEH, HAIEJICHHbIE Ha TOUCK pEeLICHUS;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHMBaTh Pa3InuMe U CXOJCTBO MO3UIIMI; B KOPPEKTHOH Popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3y/IbTaThl PEHIeHHs 3a7auu, IKCIIEPUMEHTa, UCCIEA0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
NpH pEUICHWH YYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATH CBOKO 4YacTh pabOThl M KOOPAWHUPOBATH CBOU
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhvie pezynamuensie oeticmeusi, 06ecnedueaom Gopmuposanue CMvlC08biX
YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(pOpMAIIHH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCUCTBUH M MBICIUTENBHBIX TMPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® IpeABHUJETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUU 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JNOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIUOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATHUSAMH: TOYKA, MPAMas, INIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICJACTBHS W3 HUX TPU PEIICHUHA TEOMETPUUICCKUX
3aad.

OnepupoBaTh TOHATHSIMH: TAPAUICIBHOCTE W TMEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KrnaccuduimpoBars B3anMHOE PacIioJIOKEHHE PSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JBYI'PAaHHBIH yroj, TpaHW ABYTPAHHOTO yria, pedpo
JIBYIPAaHHOTO YyIJia; IMHEHHBIH yroJl IBYTPAaHHOTO yTia; rpaaycHast Mepa JBYrpaHHOTO yIiia.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHHUKA, MIPaBUIILHBIA MHOTOT PAHHUK.

Pacrnio3HaBath OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMH[; MPH3Ma, MPSMOYTOJIbHBIN
napajuiesenume/, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMS JUIS  KJacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKJIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKHU; MPSIMBIE U
HAKJIOHHBIE TIPU3MBI, TTAPAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHITD MIPHHITUIIBI TIOCTPOCHUSI CEUYCHHIA, CTIOJIb3YS METO/ CIIE/IOB.

Crpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJIHATH (BBIHOCHBIE) TIIOCKUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaum Ha HaxOXKICHHE TIEOMETPUYECKHMX BEJIMYMH TIO0 oOpasuam Win
QITOPUTMaM, TPHMEHsS HW3BECTHBIC AHAIIMTHYECKHE METOJbl TpPU PEIICHUU CTaHAAPTHBIX
MaTEeMaTUYECKUX 3aJad Ha BBIYMCICHHUE DPACCTOSHUN MEXIy IBYMs TOYKaMHU, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaXOXXICHHE TEOMETPUUYECKHMX BEIMYMH 1O O00paslaM WiIH
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a/1ad Ha BBIYUCICHHE YIJIOB MEXKAY CKPEHIMBAIOUIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TUIOCKOCTBIO, MKy TUIOCKOCTSIMU, IBYTPaHHBIX YTIIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMua) ¢
npUMeHeHHeM (OpMyI; BBIUMCISTH COOTHOIICHUS MEXAy IUIOMAJASMH TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.



OHepI/IpOBaTB MOHATHUAMU: CHUMMCTPUSA B IPOCTPAHCTBC, LCHTP, OCb H IUIOCKOCTH
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (UTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKAX.

[IpumensaTs reomerpudeckue (GaxkTbl JUId PELIEHUS CTEPEOMETPUYECKHX 3ajad,
MPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPCOMETPHUCCKUX 3a7ay.

[IpuBoauTe mHpUMEpPBl MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B INPHUPOAEC M KU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAaHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUM U
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCCKUu
chopMyIUPOBAaHHON MPOOJIEMBI, MOJIEIUPOBATh peaJbHbIE CHUTYyallMd Ha S3BIKE TEOMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIN C HCIOJh30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.

HNPEAMETHBIE PE3YJIbTATDBI
11 KJIACC

OmnepupoBaTh TIOHSATHSIMHU: [VTAHIPAYECKAsT TIOBEPXHOCTH, oOpazyromue
WIMHAPUIECKOH MOBEPXHOCTH; IWIINHAP; KOHMYECKasi TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTH, KOHYC; ChepruecKasi TOBEPXHOCTb.

Pacno3naBate Tena Bpamenust (MWJIMHIP, KOHYC, cdepa U map).

OOBSCHATH CLIOCOOBI MOJTYYCHUS TEJT BPALCHHSL.

KnaccugummposaTh B3aMMHOE PacIoNIOKEHHE CPEPhl U IIOCKOCTH.

OnepupoBaTh MOHATHSAMHU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CErMCHTA,
IIApOBOH CIJIOH, OCHOBAHUE MIAPOBOTO CIIOSI, BEICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOIAAM MOBEPXHOCTEH TE BpAIllEHUs,, TEOMETPHYCCKUX Tell C
npUMeHeHHEeM (GOPMYIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHMK, BIUCAHHBIA B cdepy M OMHMCAHHBIM OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbIUMCIIATE COOTHOIIECHHSI MEXKIY IUIOIAIASIMH TOBEPXHOCTEH M 00BEMAaMHU TMOAOOHBIX
TeJL

N300pakaTe u3ydaembie (GUTYpbl OT PYKH M C TPUMEHEHHUEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIE) MIIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYpP: BUJ
CBEpXY, COOKY, CHH3Y; CTPOUThH CEUCHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrITIONIHATE ACWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHCI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHH 00JIa/1at0T.

[IpuMeHsTh MpaBUiIo Mapauienenunea.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, yroJ MEXKIy BEKTOpPaMH, CKaJIIPHOE
MIPOU3BE/ICHUE BEKTOPOB, KOJUTMHEAPHBIC M KOMILUIAHAPHBIC BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YHUCJIO, YTOJ MCXKAY BCKTOPaAMU,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP 10 ABYM HCKOJIJIMHCAPHBIM BECKTOpPAaM.

3aaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS NMPUMCEHCHHS 3aJaHbl B SIBHOM
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETPpHUICCKUC 3aaa4u Ha NPUMCHCHHUC BECKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemratn 3a1a4u Ha J0Ka3aTeJIbCTBO MATEMAaTHYCCKUX OTHOIIEHUUA U HaXO0XJICHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WM aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajia4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MONy4YeHHBIE 3HAHMS HA NPAKTUKE: aHAJU3UPOBATH PEAIBHBIE CUTyallud M
IIPHUMCHSATH HU3YUCHHBIC IIOHATUSA B mpomnecce IIOHUCKa pPEeICHUA MaTEeMaTH4YCCKN
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIIEI0BATh TMOCTPOCHHBIC MOJICIH C WCIOJh30BAaHHMEM TI'€OMETPHUYCCKHX MOHITHH U TEOpeM,
anmapara anreOpbl; pemarh MPaKTUIECKUE 3a/1a4H, CBSI3aHHbBIC C HAXOXICHUEM IeOMETPHYCCKUX
BEJINYHH.



KAJTEHAAPHO-TEMATUYECKOE IIVTAHUPOBAHUE 110
I'EOMETPHUMU B 11 KJIACCE

2 yaca B Heleao, 1,2 moJsyroaue 5 k/p.
1 moayroaue-32 uac, 2 mojiyrogue —37 4acos,
Bcero-69 wacos.

Ne | Tema ypoxka K Hata DIIEKTPOHHBIC I1
n/m 0 U POBEIE p
b 00pa3oBaTeIbHBIC i
- pecypchbl M
B
© IInanupye| daxtu
M. YeCK.
1 cemecmp
Tema 1. 10
BeKTopbl B NPOCTPAHCTBE.
1. [MoHsiTHE BEKTOPA B TIPOCTPAHCTBE. 05.00. buomoreka [JOK
https://m.edsoo.ru/7f4
14736
2. Pemenne BekTopoB. PaBeHcTBO 07.009. buomoreka [JOK
BEKTOPOB. https://m.edsoo.ru/7f4
14736
3. CrnoxeHrne W BBIUMTAHHE 12.09. bubanoreka [IOK
BEKTOPOB. https://m.edsoo.ru/7f4
114736
4. CJ10’)KeHHE U BBIUMTAHHE BEKTOPOB. 14.09. bubnuoreka [JOK
https://m.edsoo.ru/7f4
114736
5. 'YMHOKEHHe BEKTOpa Ha YHCIIO. 19.09. bubmoreka [JOK
https://m.edsoo.ru/7f4
14736
6. 'YMHOMKEHHEe BEKTOpa Ha YHCIIO. 21.00. brubmoreka [JOK
https://m.edsoo.ru/7f4
14736
7. KomruranapHbie BEKTOPBI. 26.00. bubmoreka [JOK
https://m.edsoo.ru/7f4
14736
8. Kommnnanapusie BekTopbl. O6001eHne 28.009. brubmmoreka [JOK
[yaeOHOro MaTepuaia. https://m.edsoo.ru/7f4
14736
9. Pemienue 3anay. 03.10. buonroreka LJOK
https://m.edsoo.ru/7f4
14736
10. Konmponwvnaa paboma. 05.10. bubnnorexa [JOK
https://m.edsoo.ru/7f4
14736
Tema 2. MeToa KoOpAMHAT B 17
npocrpaHcrie. [{BH:KeHHUS.
11. AHaU3 KOHMPOTLHOU pabombL. 10.10. bubnoreka LJOK
[IpssMoyronpHas cucTema KOOpJIMHAT B https://m.edsoo.ru/7f4
IPOCTPAHCTBE. 14736
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12. [TpssMoyronbHas cucTeMa KOOpJAUHAT B 12.10. bubmmoreka [JOK
[IPOCTPAHCTRBE. https://m.edsoo.ru/7f4
14736
13. KoopnuHatsl BeKkTOpa. 17.10. bubmoreka [JOK
https://m.edsoo.ru/7f4
14736
14, [Tpocreiimme 3aqa4u B KOOPIUHATAX. . 19.10. bubnuoreka [JOK
https://m.edsoo.ru/7f4
14736
15. [Tpocreiimme 3aqa4un B KOOpIUHATAX. 24.10. bubnuoreka [JOK
https://m.edsoo.ru/7f4
14736
16. [Tpocrefimue 3aqa4n B KOOpINHATAX. 26.10. bubnuoreka [JOK
https://m.edsoo.ru/7f4
14736
17. CxajsipHOE TIPOU3BEICHNE BEKTOPOB. 07.11. bubnuoreka [JOK
'YTOI MeX/Ty BEKTOPaMH. https://m.edsoo.ru/7f4
14736
18. CxassipHOE TIPON3BEICHNE BEKTOPOB. 09.11. bubmnoreka [IOK
'YTOIm MeX/1y BEKTOPaMH. https://m.edsoo.ru/7f4
14736
19. CxassipHOE TIPON3BEICHNE BEKTOPOB. 14.11. bubmoreka [IOK
'YTOIm MeX/1y BEKTOPaMH. https://m.edsoo.ru/7f4
14736
20. Brrancienre yriioB MeXIy MpsIMBIMHU H 16.11. bru6moreka LIOK
[UIOCKOCTSIMH. https://m.edsoo.ru/7f4
114736
21. BeruucneHre yriaioB MExy NpsMbIMA U 21.11. bubmmoreka [IOK
[UIOCKOCTSIMH. https://m.edsoo.ru/7f4
114736
22. JIBIDKEHUS. 23.11. bubanoreka [IOK
https://m.edsoo.ru/7f4
14736
23. JIBIDKEHUSI. 28.11. bubanoreka [IOK
https://m.edsoo.ru/7f4
14736
24, JIBIDKEHUSI. 30.11. bubanoreka [IOK
https://m.edsoo.ru/7f4
14736
25. Pemenne 3agay. O600menne yueOHOro 05.12. brubmmoreka [JOK
MaTepuaa. https://m.edsoo.ru/7f4
14736
26. \Konmponwvnas paboma. 07.12. brubmmoreka [JOK
https://m.edsoo.ru/7f4
14736
27. Ananuz KOHmponbLHOU padbomul. 12.12. bubnnorexa [JOK
https://m.edsoo.ru/7f4
14736
15
Tema 3. Hnaunap, map, KOHycC.
28. Hunusap. 14.12. bubmmoreka [JOK
https://m.edsoo.ru/7f4
14736
29. Hunuuap. 19.12. broanoreka [IOK

https://m.edsoo.ru/7f4
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14736

30. [Troma s TOBEPXHOCTH HUIUHAPA. 21.12. bubmoreka [JOK
https://m.edsoo.ru/7f4
14736
31. [Toma s TOBEPXHOCTH HUIUHAPA. 26.12. bubmoreka [JOK
https://m.edsoo.ru/7f4
14736
32. Konyc. 28.12. bubnuoreka [JOK
https://m.edsoo.ru/7f4
14736
2 cemecmp
33. [Tora e TOBEPXHOCTH KOHYCA. 09.01. bubnuoreka [JOK
https://m.edsoo.ru/7f4
14736
34. [Tmoma s TOBEPXHOCTH KOHYCA. 11.01. bubnuoreka [JOK
https://m.edsoo.ru/7f4
14736
35. 'Y ceueHHBINA KOHYC. 16.01. bubnuoreka [JOK
https://m.edsoo.ru/7f4
14736
36. 'Y ceueHHBINA KOHYC. 18.01. bubmoreka [IOK
https://m.edsoo.ru/7f4
14736
37. Cdepa u map. 23.01. bubmoreka [IOK
https://m.edsoo.ru/7f4
114736
38. 'YpaBHeHHE U IUTOMAb CPEPHI. 25.01. bubnnoreka [JOK
https://m.edsoo.ru/7f4
114736
39. B3zaunmHoe pacronoxenue chepbl U 30.01. bubnuoreka [JOK
[IOCKOCTH. https://m.edsoo.ru/7f4
14736
40. Pemenne 3amay. O6o0imeHne y4ueOHOTroO 01.02. bubmoreka [JOK
MaTepuana. https://m.edsoo.ru/7f4
14736
41. \Konmponovnasn paboma 06.02. bubanoreka [IOK
https://m.edsoo.ru/7f4
14736
42. UHanu3 KOHMpPOILHOU padomul. 08.02. bubnnorexa [JOK
https://m.edsoo.ru/7f4
14736
15
Tema 4. O6beMbI T
43. O0BEM MPSIMOYT OJIEHOTO 13.02. brubmmoreka [JOK
rapasuie/euresa. https://m.edsoo.ru/7f4
14736
44, O0BEM MPSIMOYTOJIEHOTO 15.02. bubmmoreka [JOK
apasuieenuresa. https://m.edsoo.ru/7f4
14736
45. OO0BEM IpsMOI 1 HAKJIOHHOM MPU3MBL. 20.02. bubmmoreka [JOK
https://m.edsoo.ru/7f4
14736
46. O0BEM NPsSMOIi ¥ HAKJIOHHOW TTPU3MBL. 22.02. bubmmoreka [JOK

https://m.edsoo.ru/7f4
14736
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47. O0BEM HuITMHpA. 27.02. bubmmoreka [JOK
https://m.edsoo.ru/7f4
14736
48. O0BEM HuITMHpA. 29.02. broanoreka [IOK
https://m.edsoo.ru/7f4
14736
49, O0BEM nUpaMuUIBL. 05.03. bubnuoreka [JOK
https://m.edsoo.ru/7f4
14736
50. O0BEM nHpaMuUIBL. 07.03. bubnuoreka [JOK
https://m.edsoo.ru/7f4
14736
51. O0BEM KOHYCa. 12.03. bubnuoreka [JOK
https://m.edsoo.ru/7f4
14736
52. O0BEM KOHYCA. 14.03. bubnuoreka [JOK
https://m.edsoo.ru/7f4
14736
53. OOBEM TIapa U ero yacrei. 19.03. bubnuoreka [JOK
https://m.edsoo.ru/7f4
14736
54, O0BEM mapa u ero gyacTei. 21.03. bubmoreka [IOK
https://m.edsoo.ru/7f4
14736
55. Perenne 3amad. O0oOIIeHHE y4eOHOTrO, 02.04. bubnuoreka [JOK
MaTepuara. https://m.edsoo.ru/7f4
14736
56. Konmponavnas paboma. 04.04. bubnnoreka [JOK
https://m.edsoo.ru/7f4
114736
57. Ananuz KonmpoavHo pabomei. 09.04. bubnnoreka [JOK
https://m.edsoo.ru/7f4
14736
Tema 5. HrtoroBoe o00600mIeHne W 12
CHCTeMATH3AHSA NMPOrpaMMHOI0
marepuaina. IloagroroBka k 'MA.
58. [TmanuMeTpus. 11.04. bubanoreka [IOK
https://m.edsoo.ru/7f4
14736
59. IIpsiMble M IITOCKOCTH B MTPOCTPAHCTBE 16.04. brubmmoreka [JOK
https://m.edsoo.ru/7f4
14736
60. MHOrorpaHHHKH. 18.04. buomnoreka [IOK
https://m.edsoo.ru/7f4
14736
61. Tera W TOBEPXHOCTHM  BpalllcHUS. 23.04. bubmmoreka [JOK
V3MepeHe TeOMeTPUIECKHX BEIUYHH. https://m.edsoo.ru/7f4
14736
62. KoopanHathl 1 BEKTOPHIL. 25.04. bubmmoreka [JOK
https://m.edsoo.ru/7f4
14736
63. [IpocTreiimme 3a1aun B KOOPAUHATAX. 30.04. bubnmnoreka

LHIOK
https://m.edsoo.ru/7f4
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14736

64.

IL1omaabs NOBEPXHOCTH LIUIUHAPA.

02.05.

broanoreka [IOK
https://m.edsoo.ru/7f4

14736

65.

OO0BEM THPAMUJIBL

07.05.

broanoreka [IOK
https://m.edsoo.ru/7f4

14736

66.

O0OBEM KOHYCA.

14.05.

broanoreka LIOK
https://m.edsoo.ru/7f4

14736

67.

\Konmponwvnas paboma.

16.05.

Bbubnnoreka
[{OK
https://m.edsoo.ru/7f4

14736

68.

\Ananuz KOHmpoabHOU pabomt.

21.05.

broanoreka [IOK
https://m.edsoo.ru/7f4

14736

69.

\lmocosulil ypox.

23.05.

broanoreka [IOK
https://m.edsoo.ru/7f4

14736

69
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11 KJIACC

KoanyecTBO 4acoB DJIeKTPOHHBbIE
HaumMeHoBaHMe pa3aesioB M TeEM nuppoBbIE
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 BexTopsl B mpocTpaHCcTBE. 10 1 0 Bu6nuorexa [JOK
https://m.edsoo.ru/7f414736
5 Merox  KoopaMHAaT B IPOCTPAHCTBE. 17 1 0 Bu6miorexa [[OK
JIBro>KeHUs. https://m.edsoo.ru/7f414736
3 Huwmuaap, map, KOHyC. 15 1 0 Bubnuorexa IIOK
https://m.edsoo.ru/7f414736
OOneMnI Tel Bubnuorexa IIOK
4 15 1 0 https://m.edsoo.ru/7f414736
HroroBoe 00001IeHMe M CHCTEMATU3ALUS
5 MPOrpaMMHOTO MaTepuana. [loarotoBka K 12 1 0 bubanorexa LIOK
THA. https://m.edsoo.ru/7f414736
bubanoreka [JOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 69 5 0 https://m.edso00.ru/7f414736
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

MaremaTuka: anredpa u Hadyajxa MaTeMaTHYeCKOTo aHan3a, reomerpust. [ eomerpus, 10-11
knaccel/ Atanacsa JI.C., Byry3zos B.®., Kagomnes C.b. u npyrue, AKunoHepHoe 00IIecTBO

«M3narenbcTBO «lIpocBemenuey.
METOJINYECKHUE MATEPHAJIBI IJISA YYUTEJISA

Metonuueckue pekomeHaanuu k yueouuky AranacsH JI.C. 10-11 knaccsr; - Iloypounoe

miaHupoBanue K yueOHuky Aranacss JI.C. 10-11 xmacchl.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

Canimot 013 yuawuxcsa:

1. http://www.mathb-ege.sdamgia.ru/

2. www.fipi.ru/

3. ege.fipi.ru/

4, http://www.matematika-na.ru

5. Dummknonenus s gerei http://the800.info/yentsiklopediya-dlya-detey-matematika
6. DHIUKIIONE NS 110

Maremaruke http://www.krugosvet.ru/enc/nauka_i_tehnike/ MATEMATIKA.html

7. CripaBOYHHMK 10 MaT€MaTUKE JJIs

mKoasHUKOB http://www.resolventa.ru/demo/demomath.htm

8. Marematuka on-iaity http://uchit.rastu.ru

Caiimul 012 yuumeneii:

1. Ilencoser, MatemaTuka http://pedsovet.su/load/135

2. Yuwurenbckuid nopran. Maremaruka http://www.uchportal.ru/load/28

3. Ypoku aist y4uTelss MaTeMaTHuKH, areOpsl,
reometpuu http://www.uroki.net/docmat.htm

4. 51 wnmy Ha YypOK MareMaTtuku (METOJMYecKHe pa3padoTku). — Pexum
nocryna: www.festival.1september.ru

5. Enunas xoyutekius 00pa3oBaTenbHBIX pecypcoB. — Pexxnm mocryma: http://school-
collection.edu.ru/

6. denepanbHbIi HEHTp HHOOPMALMOHHO — 00pa30BaTEIbHBIX PECypcoB. — Pexxum
nocryna: http:/fcior.edu.ru/



https://www.google.com/url?q=http://www.fipi.ru&sa=D&source=editors&ust=1652544896860306&usg=AOvVaw0zFSrFQk0AIax_Rg6pF-O3
https://www.google.com/url?q=http://www.festival.1september.ru&sa=D&source=editors&ust=1652544896862243&usg=AOvVaw2BiWmlBamoy-LlFs0bta10
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1652544896862667&usg=AOvVaw33IW7_x34JOkWU-XpkpSm8
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1652544896862667&usg=AOvVaw33IW7_x34JOkWU-XpkpSm8




