MHMHHUCTEPCTBO IMTPOCBEIIEHUSI POCCUICKOM ®EJNEPAIINA
MHMHHUCTEPCTBO OBPA30BAHUSI TBEPCKOM OBJIACTH
Otaen oopazoBanus AqMunucTpanuu CTapuiKoro MyHHIIMNAALHOr0 okpyra TBepckoii
obJ1acTu

MBOY «JlykoBuukosckasa COLI um. Bune-aamupania B.A. Kopuuniaosa»

PACCMOTPEHO COI''TACOBAHO YTBEPX/JIEHO
PykoBoaurens MO 3aMECTHUTENb AUPEKTOPA IO JMpeKTop MIKOJIbI
p VP Onuna O.B.
akyHoBa B.H. —_— BacunseBa O.M.
TpoTokon Nel oT «29» aBrycra 2024 . npukas Ne92
o1 «29» aBrycra 2024 r. ot «30» aBrycta 2024 .
PABOYAS ITPOT'PAMMA

(ID 371232)

yueOHoro npeamera «I'eomerpusi. bazoBblii ypoBeHb»

s ooygaromuxcs 10-11 kimaccos

c. JIlykoBaukoBo 2024 r.



HOACHUTEJIBHAA 3AIINCKA

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
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JINMYHOCTHU 06yqa101up1xcs[.

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, GOPMUPOBAHUS
(YHKIIMOHATBHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3yYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYINTHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICATLHOTO, 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
MBIIIUICHUS, HEOOXOAUMBIX JUTS afalTal[ik B COBPEMEHHOM OOIIECTRE.

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 MepIIUIeHHE, (HOpPMUPYEMOe TMPH 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 eCTECTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsaX AEATENbHOCTH 4YejoBeka. OpUeHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOO0XOIMMOE YCIIOBHUE €r0 COIMABLHOTO ObITHS, (opMa OTpaKeHHsS OKPYXKAIOMIETO MHUPA,
yCIOBHE  YCICNIHOTO TIO3HAHWUST M  AKTUBHOTO TNpeoOpa3oBaHMsl  JCHCTBUTEIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
NESTENbHOCTH, SBISCTCS OJHUM M3 NMPO(ECCHOHATLHO BAXKHBIX KAayeCTB, MOITOMY aKTyallbHa
3agaua (OPMHUPOBAHUS y OOYUAIOIIMUXCS MPOCTPAHCTBEHHOTO MBINUICHHS KaK Pa3HOBHIHOCTH
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE OOy4EHUS
— oOmieoOpa3oBarenbHOEe U OOIIEKYIBTYPHOE pPa3BUTHE OOyJaromIMXCs uYepe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
JEUCTBUH, CIICU(PUYHBIX TEOMETPHUH, BO3MOXKHOCTH YCIIEIITHOTO TPOJIOJDKCHUST 00pa30BaHUS 110
CTECIUATBHOCTSM, HE CBA3aHHBIM C MPUKJIAHBIM HCIIOJB30 BAHUEM T€OMETPHH.

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



obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOWTH
o0IIue MaTeMaTUYeCKue yMEHUs, CBS3aHHbBIC CO CIENU(UKON T€OMETPUH U HEOOXOTUMBIC IS
KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
Oonee rryO00OKO, €CITU B JAIBHEUIIIEM BO3HHKHET HEOOXOUMOCTh B TEOMETPUICCKIX 3HAHUSAX B
npoheccCHOHATBFHON IEATEIILHOCTH.

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

e (opmupoBaHuEe TpEACTABICHUS O T'EOMETPHH KAaK YacTH MHPOBOU KYyIbTYpHl U

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M M3y4aTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e ¢dopMHUpOBaHHE YMEHMsI pPaclo3HaBaTh Ha 4YEPTEKaX, MOJCISIX U B PEATLHOM MHPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

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

e (opmupoBaHUEe YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O MHOTOTPaHHUKAX U
TeJIax BPAIIEHUS U KX OCHOBHBIMH CBOMCTBaMU;

® 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 UM  TBOPYECKHX CIIOCOOHOCTEH  oOyuaromuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSBICHUS IT€OMETPUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEN B
pEAIbHBIX JKU3HEHHBIX CUTYalMsIX W TNPU W3YUYEHUU JIPYTHX Y4eOHBIX MPEIMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar Juid pelieHusT MNPaKTUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MOJTYYCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4yeHHUs 3ajady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HAJl HUMH, YTO CIIOCOOCTBYIOT DPa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAIVISIIHO-KOHCTPYKTUBHOMY METOy OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-IPAKTUYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET pelleHus 3a7ad Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3ala4 Ha OMEpPUpPOBaHHE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpa3a 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:
«MHuororpanHukny», «IIpsMbie U MIOCKOCTH B MPOCTPaHCTBEY, «Tena BparieHus», «BekTopsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



[0 COJCP)KATEIIbHBIM JIMHUSM, HO W IO TojaM OOydYeHHs Ha YpPOBHE CpEIHEro oOIiero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIECE MPEAMETHBIM pe3ylibTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIEOBATEIBHO ¥ TIOCTYNATEJIbHO, C COOJIOJCHHEM MpPUHIMIA TPEEMCTBEHHOCTH, 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 u3yuenne reomerpun oTBOaUTCS 2 yaca B Henenmo B 10 kimacce u 1 vac B Hemento B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIISICTBUS U3 HUX.

B3anMHOE pacrionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUIECIbHbIE U
CKpemuBampomuecss npsamsle. IlapannenbHOCTh NPSMBIX M IJIOCKOCTEM B NPOCTPAHCTBE:
MapaJuleIbHbIE IIPSAMBIE B NPOCTPAHCTBE; IAPAJUICIBHOCTh TPEX IPAMBIX; MNapaJUICIBHOCTD
NpSIMOM M IUIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJI MEXIy NpPSIMBIMU B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IockocTel. [Ipocreiinye npocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTH: TETPAdIp,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHUKYISIpHOCTE  NPSMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IPSAMBIE B
MIPOCTPAHCTBE, IMpPsIMbIE MApaUIeIbHBIE M TEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPHNEHIUKYIIIPHOCTH NOPSIMOM M IIOCKOCTH, TeOpeMa O MpSAMOW NEepIEeHIUKYISIPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKIY HPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHaukyissp M HakJIOHHBIE: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PpAcCTOSIHHE OT NPSIMOM A0 IUIOCKOCTH, HpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD IIJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPNEHIUKYIISIPaX.

MHoOrorpaHHMKH

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOTOIPDAHHUKA, BBINYKIBIE U
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. Ilupamupa: N-yronbHas
nUpaMusia, TpaHU M OCHOBaHME NUpPaMU/bl; OOKOBas W IOJHAA IOBEPXHOCTb IHMPAMM]IBL;
IIpaBWJIbHAsE W YyCEU€HHas MNHMpamMuia. OJIEMEHTbl NpU3Mbl M nHUpaMuisl. [IpaBuibHbIE
MHOTOTPAaHHUKU: IOHATHE MPAaBUIBHOIO MHOIOIPDAaHHUKA; MPABUJIbHAS IIPU3Ma U IIPABHIIbHAS
NUpaMu/a; MpaBUWIbHAS TPEYroJibHas MUpaMuAa U IpaBUIbHBIN TeTpasap; KyO. IlpencraBnenue
O IpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’ap, HOoJeKa’ap M ukocadap. CedeHus Npu3Mbl U
NUpaMHBbIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH.
DneMEHTB CUMMETPUH B IUPaMUax, MapajuleenuIesax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Bbluncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yrisl. [lnomans 6oxoBoi
IIOBEPXHOCTH U IIOJHOW IOBEPXHOCTU NPAMOM IpPHU3MBI, ILIOLIAAb OCHOBAaHMWH, Teopema O
OOKOBOW IMOBEPXHOCTH MpsAMON mnpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M IOBEPXHOCTH
MPaBUIBHON NMHpaMH[bI, TeopeMa O IJIOMAgu yced€HHOM mupamuibl. [loHsTHe 00 00BEME.
O0BEM nupaMubl, MPU3MBI.

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

11 KJIACC

Tesna Bpamenus



HunuHapuyeckas NOBEPXHOCTh, O0O0pa3yloIMe LUIMHAPUYECKONM IOBEPXHOCTH, OCh
HWIMHAPUYECKON noBepxHOCTH. LlunuHap: ocHOBaHUS ¥ OOKOBasi IOBEPXHOCTh, 00pasyromas u
0Cb; TUIOIA/Ib OOKOBO U TOTHOI MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OChb W BEpIIMHA
KoHHUYeckoi noBepxHocTu. KoHyc: ocHOBaHMe M BeplIMHA, oOpasyrouias M OChb; IUIOLIA/b
OOKOBOW W TOJHON TOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3ylollfe W BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeTp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacrionoxenue chepsl U IIIOCKOCTH; KacaTeslbHas TNIOCKOCTh K cepe; uiomaas chepsl.

N300pakenue Ten BpameHust Ha MIIOCKOCTH. Pa3BépTka UIMHApa U KOHYCa.

KomOunamuu Ttenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsl; cepa, BIMCaHHAS B MHOTOIPAHHUK, WM TEJIO BpAILEHUSI.

[Tonsatue 06 oO6béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuieyenunesaa u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ rmioimap chepsl.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00bEMaMHU TOI0OHBIX TEJI.

Ceuenust numauHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEeUeHus KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUeHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTH U B TpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHast cucrema KoopAWHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. [Ipocreitmme
3aJlauyd B KOOpJAMHATaxX. Yrojl Mexay BekTopamu. CKalpHOE NpOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MeXIy HpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yJNbTAaThl OCBOEHUS MPOrpamMMbl y4eOHOro mpeamera «MaremaTuka
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSL PA3MYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKON IPpaKIaHCKOW MIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
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, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3UUECKOTO COBEPUICHCTBOBAHUS, MPU 3aHATHUSAX CIIOPTHUBHO-030POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITENbHOCTH, CBI3aHHBIM C MAaTEMaTUKON U €€ MPUI0KEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUIO HAa TMPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEelIeHUN TPaKTUYECKUX 3a]]a4 MaTEMaTHYECKON HAaIPaBIE€HHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHMYECKUX MpoOJieM; OpUeHTalne Ha  MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTUKU M MaTeMaTU4YeCKOW KyJIbTYpOH Kak CpEJICTBOM IIO3HaHUs
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

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

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00yuarowmuxcs (0ceoeHue mMemooos NO3ZHAHUS OKPYICAIOUIe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY TOHATHIMH, (HOPMYIUPOBATH OIPEACICHHS IOHSITHIA,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIEHHUS: YTBEPAUTEIbHBIE U
OoTpuLaTeNIbHbIE, EMHUYHBIC, YACTHBIE U OOLIUE; YCIOBHBIE;

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

e Jle/1aTh BBIBOJBI C MCIIOJIb30BAHHEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTHUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

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

e BbIOMpaTh croco0 pemieHUs y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], (UKCUPYIOLIUE MPOTUBOPEUHE, MPOOIEeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

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

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



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
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 H3 HCTOYHHKOB pPA3JIUYHBIX THIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

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

OIICHUBATh HAAEKHOCTh HMH(POpPMAIMM 10 CaMOCTOSITENHHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

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

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYXKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU H LEISIMHU
OOIIeHHUs; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHS] 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,
pelraeMol  3amaud, BBICKA3bIBaTh UJEH, HallEJCHHbIE Ha TIOMCK PELICHHUS;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHMBaTh Pa3InuMe U CXOJCTBO MO3UIIMI; B KOPPEKTHOH Popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3yNbTaThl PElIeHHs] 3a7auu, SKCIIEPUMEHTa, UCCIeIOBaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
NpH pElICHWH Y4YeOHBIX 3a/a4; NPUHUMATh I1eJIb COBMECTHOHM JIESATEILHOCTH,
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); BBIMOJHATE CBOI 4YacTh pabOThl M KOOPIMHHPOBATH CBOU
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08blx

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 ¢ y4€TOM HOBOM MH(pOpMAaIINH.

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;

® [peABUJAETh TPYJHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh IIPU PELIEHUU 33Ja4d, BHOCUTH
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTIDKEHUSI WM HENOCTWKECHHS PE3YNbTAaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY,
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 TOHATHSAMH: 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; IMHEHHBIN YroJI ABYTPAHHOTO yTJia; rpaaycHast Mepa ABYIpPaHHOTO yriia.

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

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

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

OnepupoBaTh MOHATUSMH: CEKYIAs TNIOCKOCTh, CEYEHUE 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 3amaun Ha HaxOoXKJIEHHE TIEOMETPUYECKMX BEJIMYMH 1O oOpasiam 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 HAXOXKICHHE TEOMETPUYECKMX BEIMYMH 1O oOpasluaM WiId
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 IJIIOCKOCTb
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 CTEPEOMETPUUYECKUX  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 3aKOHOMEPHOCTEH B MPHUPOAEC 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
copMyITHPOBaHHOW MPOOIEMbI, MOJCIUPOBATh PEaJbHBIC CUTYallMd Ha S3bIKE T'€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIN C HCIOJh30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh IIOHATHSIMU: [WIMHIpUYECKast [MOBEPXHOCTB, oOpasyromiue
WIMHAPUIECKOH MOBEPXHOCTH; IWIINHAP; KOHMYECKasi TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTHU, KOHYC; ChepruecKasi TOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (MWIMHIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI TIOJTYYCHHUSI TEJT BpalCHUS.

KnaccudummupoBaTs B3auMHOE pacmoyioxkeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMCHTA,
IIAPOBOH CJIOH, OCHOBAHHUE MIAPOBOTO CIIOSI, BRICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOIIAM TTOBEPXHOCTEH TEJ BpAIICHHUS, T€OMETPUYCCKUAX TEN C
npUMeHeHHeM (GOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIMCaHHAS B MHOTOTPaHHHK HITH TEJIO BPAIICHUS.

BbIUUCIIATE COOTHOIICHHST MEXKIY IUIOIIAASMUA TOBEPXHOCTEH W 00BEMaMHU IOJAOOHBIX
TeJL

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

BBINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTh CCUCHHUS TEIl BPAIICHUSI.

W3Bnekatb, HHTEPIPETUPOBATh M MPE0OPa30BBIBATh MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATE AeWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHAThH, KAKUMHU CBOMCTBAMH OHH 00Ja/1a10T.

[IpuMeHsTh MpaBUiIoO MapauieIenunea.



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

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

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pELIEHUS 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 JO0Ka3aTCJIbCTBO MATEMATHYCCKUX OTHOIICHUH WU HaXO0XKJICHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WM aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajia4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI [IPU PELICHUN CTEPEOMETPHUECKUX 3a1ad.

[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 HN3YUYCHHBIC IIOHATUSA B mponecce IIOHUCKa pemicHuA MaTEMATUYCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIIEI0BATh TMOCTPOCHHBIC MOJICIH C WCIOJh30BAaHHMEM TI'€OMETPHUYCCKHX MOHITHH U TEOpeM,
anmapara aiareOpbl; pemarh MPaKTUIECKUE 3a/1auH, CBSA3aHHbIC C HAXOXKICHHEM IeOMETPHUYCCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBezenue B cTepeoMeTpuio 10 https://resh.edu.ru
5 [IpsiMBI€ M TIIIOCKOCTH B HpOCTpaHCTBe.U 12 1 https://resh.edu.ru
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 HepHeHHmfyMpHOCTB HPAMBLX 1 12 https://resh.edu.ru
IJI0CKOCTEH
4 VYriibl MeXY NPSIMBIMH U TUIOCKOCTSIMA 10 1 https://resh.edu.ru
5 MHOTOrpaHHHKH 11 1 https://resh.edu.ru
6 OO0BEMBI MHOTOIPAaHHHKOB 9 1 https://resh.edu.ru
7 IToBTOpEHUE: CeYEHHUSI, PACCTOSIHHS U YTJIbI 4 1 https://resh.edu.ru
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 0
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11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uu¢poBbIe
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypcnbl
Tena BpamieHus 12 https://resh.edu.ru
OO0BEMBI TEN 5 1 https://resh.edu.ru
BekTopbl ¥ KOOPMHATHI B TPOCTPAHCTBE 10 https://resh.edu.ru
II
OBTOPCHHE, O6O6memfe’ 7 1 https://resh.edu.ru
cucreMaTrui3anus 3HaHuu
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://resh.edu.ru/
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TTIOHATHUS CTCPCOMETPHH: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHus: Ha pUCYHKaX:
n300pakeHus IIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

https://resh.edu.ru

IlonsThs: MEpECCKArOIMECH IIIIOCKOCTH,
nepeCcCKarommecs npsamMas U MMI0CKOCTh

IlousTus: MEPECCKAOIMNECH IIIIOCKOCTH,
nepeceKaronmecs npsamMas U MI1I0CKOCTb

https://resh.edu.ru

3HaKOMCTBO C MHOIr'orpaHHuKamMu,
I/I306pa}K€HI/IC MHOTOI'PAaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

HavanbsHble cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

[ToHsTHE 00 AKCHOMATHYECKOM
MMOCTPOCHUHU CTCPCOMETPHUUN: AKCUOMBI
CTCPCOMCETPHUH U CIICACTBUA U3 HUX

https://resh.edu.ru
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TTonsaTre 00 aKCHOMATUYECKOM

8 MMOCTPOCHUH CTEPEOMETPUHN: AKCUOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 MMOCTPOCHUH CTEPEOMETPHHU: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX
[Tonsatue 06 akcCHOMaTHYECKOM

10 MTOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHS W3 HUX
B3anMHOE pacnoiokeHue npsIMbIX B

11 MIPOCTPAHCTBE: MIEPECEKAIOIINECS, httos://resh.edu.ru
MapajuIeNIbHBIC U CKPEIITHBAIOIIHECS
MIPSIMBIC
[TapanneabHOCTHh NPSMBIX U TJIOCKOCTEN B

12 MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B

13 npoctpaHctse: [lapannenbHOCTh NPSAMOil U
IJI0CKOCTH

14 VYTiBl ¢ COHANpaBIEHHBIMU CTOPOHAMU https://resh.edu.ru

15 Yron Mex Iy IpsIMbIMU B IPOCTPaHCTBE

16 Yroa Mexay IpsiIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTH MIOCKOCTEH:
napaieNnbHbIe MI0CKOCTU

18 CpoiicTBa mapauieTbHbIX MIIOCKOCTEN

19 [Ipocreiimre npocTpaHCTBEHHBIE (PUTYPHI

Ha TUIOCKOCTH: TeTpadip, KyO,



https://resh.edu.ru/
https://resh.edu.ru/

napaJuieseuIe/]

20 [MocTpoenue ceueHuit https://resh.edu.ru
21 [TocTpoenue ceuenuit
KonTponsHas padora o teme "[Ipsimbie u
22 MIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTH NPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD NPAMOU U
23 TUIOCKOCTH: TIEPIICHANKYJISIPHBIC MTPSIMbIC B https://resh.edu.ru
MIPOCTPAHCTBE
24 [IpsiMble mapayenbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH
9 [IpsiMble mapayenbHbIe U
> MePIEeHIUKYIIIPHBIE K IJIOCKOCTH
26 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMON U
MJI0CKOCTH
97 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IJI0CKOCTH
08 TeopeMa o mpsMOI NMEPIICHANKYIISIPHOMN
IJI0CKOCTH
29 TeopeMa o mpsMOi NMEPICHANKYIISIPHOMN
MJI0CKOCTH
30 Teopema o npsaMoit mepreHANKYISIPHON https://resh.edu.ru
MJI0CKOCTH
[lepnieHIUKyNIAp M HAKIOHHBIE: PACCTOSTHUE
31 OT TOYKH JIO IUIOCKOCTH, PACCTOSIHHE OT https://resh.edu.ru
MIPSIMOM JI0 IIJIIOCKOCTH
39 [lepnieHIuKyIIIp M HAKJIIOHHBIE: PACCTOSIHUE

OT TOYKHU 0 IUIOCKOCTHU, PACCTOSIHHUEC OT



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IPSIMOM 110 IIJIOCKOCTH

[lepnenuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT
HPSIMOM 10 IIJIOCKOCTH
[eprieHAUKYISAp U HAKIIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MIPSIMOM M TJIIOCKOCTBEO

36 JlByrpatHblit yrox, THHEHHbIi yron https://resh.edu.ru
JBYTPAHHOTIO yIiia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yrom
JBYTPAHHOTIO yIiia
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MIPU3HAK MEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

39 MIPU3HAK MEPIEHIUKYIIPHOCTU JBYX
IIJIOCKOCTEMN
[TeprieHAMKYASIPHOCTD MIIOCKOCTEM:

40 MPU3HAK MEePIEeHANKYIIPHOCTH ABYX https://resh.edu.ru
IJIOCKOCTEM

41 Teopema o Tpéx mepneHAUKYIIpax

42 Teopema o Tpéx meprneHAUKYISIpax

43 Teopema o0 TpEX nmepHeHAUKYIIApax
KonTponpHast paboTa o Temam

44 "[lepneH IMKYISPHOCTD NPSAMBIX U

~all

wiockocTel" u "YTibl MeXAy NPSIMBIMU U



https://resh.edu.ru/
https://resh.edu.ru/

IOCKOCTSIMHA"

45

ITonsarue MHOI'OrpaiHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIIBIC U
HECBBIITYKJIBIC MHOTOT'PAHHUKHU, pa33épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoicTBa

https://resh.edu.ru

48

[Inpamuia: N-yrosipHasi NMpaMuia, TPaH! U
OCHOBAaHHME MUPaAMUIBI; OOKOBas U IOJIHAas
[MOBEPXHOCTh MMPAMHU/IbI; IPABUIIbHAS U
ycedu€HHas nupamMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPaHHUKA; MPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS MUpPaMUAA U
MIPaBUWIIbHBIN TETpadIp; KyO

50

Hpe,[[CTaBJ'IeHI/Ie O IMPpaBUJIbHBIX
MHOTI'OI'paHHHUKAX: OKTasAp, JO0ACKa>Ap U
HKOCas’ap.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIbHO TOYKH, MPSAMOH, MIOCKOCTH.
DneMEeHThl CHMMETPUU B TUpaMUIaXx,
napajuieNienuneaax, NpaBuIbHBIX
MHOTOTPaHHUKAX



https://resh.edu.ru/

Brrunciaenue 31eMEHTOB MHOI'OI'paHHUKOB:

52 . 1
pE€Opa, uaroHau, yribl
[Tnomanas 60KOBOM MOBEPXHOCTH U TTOJTHON
53 HOBerHOSTI/I PSIMOUA HpI/ISMLI,vHJIOIIIaI{b 1 https://resh.edu.ru
OCHOBaHHUH, TeopemMa 0 OOKOBO
MTOBEPXHOCTH MIPSIMOU TIPU3MBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
54 MMOBEPXHOCTH MTPABWIIBHOM MUPaMUJIBI, 1
TeopeMa O IO OOKOBOM MMOBEPXHOCTH
YCEYEHHOM MUPAMHUIbI
55 KonTponbHas paborta o teme 1
"MHOrorpaHHuKH"
56 [onsitne 06 00BEME 1
57 O06bEM TMpaMu B! 1
58 O06BEM TMpaMuUIBI 1
59 O06BEM TMpaMuUIBI 1
60 O0BEM mupamMuIbI 1 https://resh.edu.ru
61 O06BEM TPU3MBI 1
62 O06BEM TPU3MBI 1
63 O06BEM TPU3MBI 1
64 Kontponsnas pabota no teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEeHue, 0000IICHNE CUCTEMATH3AIUS
65 3Hanui. [locTpoeHue ceueHmit B 1 https://resh.edu.ru
MHOTOTpaHHUKE
[ToBTOpEHue, 0600IIeHNE CUCTEMATH3AIIHS
66 3HaHMW. BeruncineHue paccTosHUN: MEX Y 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT



https://resh.edu.ru/
https://resh.edu.ru/
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TOYKH 10 IIIOCKOCTU, MCIKIAY
CKpCUIMBAOIIUMHUCS ITPAMBIMUA

67 Hrorosas koHTpoJbHAs paboTa

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIHS
3HaHUM. BBIYMCIIEHHE YIII0B: MEXIY

68 CKPEIIMBAIOIIUMHUCS MPSIMBIMH, MEXTY
TPSIMOM ¥ TUIOCKOCTBIO, IByTPAaHHBIX YTJIOB,
YIII0B MEX]Ty TUTOCKOCTSIMHU

https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68



https://resh.edu.ru/

11 KJIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH CHephl

3.09.2024

https://resh.edu.ru

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

10.09.2024

N3obpaxenue chepsl, mapa Ha
mrockocT. CeueHus mapa

17.09.2024

https://resh.edu.ru

[unmuaapudeckas TOBEPXHOCTH,
00pasyromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IHIIUHAPHIECKON
MOBEPXHOCTH

24.09.2024

Hunmuuap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

1.10.2024

N3o0paxenne uiInHIpa Ha TII0CKOCTH.
PazpépTka nmnmnnapa. CeyeHus

IUIUHIpPA (MI0CKOCTRIO, TapalIeIbHOM
WM MIEPIEHAUKYISIPHOM OCH IIIIMHAPA)

8.10.2024

Konunueckas HoBepXHOCTh, 00pa3yroIiue
KOHHYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU

15.10.2024



https://resh.edu.ru/
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Konyc: ocHOBaHue U BepIMHa,

8 o0Opa3yrolas 1 0Ch; IIOMas> OOKOBOM 1 22.10.2024
IIOJTHOW ITOBEPXHOCTH
YceuéHHbli KOHYC: oOpasyrouue u
9 BBICOTA; OCHOBAHHUA 1 OOKOBas 5.11.2024 https://resh.edu.ru
MTOBEPXHOCTh
N300pakeHne KOHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca
10 (TUTOCKOCTBIO, MapaJIICIIEHOM 12.11.2024
OCHOBAHUIO, U TUIOCKOCTHIO,
MPOXOIA1IeH uepe3 BEpILINHY)
11 KoMOuHarms ten BpameHus u 19 11.2024
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO
12 cdepsr; cepa, BucaHHas B 26.11.2024
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS
13 HOHflme 06 O? peme. Ochopibie 3.12.2024 https://resh.edu.ru
CBOMCTBa 0OBEMOB T
14 O0bEM IUIMHAPA, KOHYCa 10.12.2024
15 O0bEM 11apa 1 wiomaas chepsl 17.12.2024
[TogoGHbIE Tena B IPOCTPAHCTBE.
16 CoOOTHOILIEHUS MEX]Ty TTOIIAASIMHU 24.12.2024
MOBEPXHOCTEN, 00bEMaMHU MOOOHBIX TE
17 KontponbHas padota o temam "Tema 14.01.2025
Bpamenus" u "O6beMsbl Ten"
18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE 21.01.2025
19 CrnoxeHue ¥ BBIYMTaHHE BEKTOPOB 28.01.2025 https://resh.edu.ru
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20

YMHOKEHUE BEKTOPA HA YUCIIO

4.02.2025

21

PasnosxeHnue BexkTopa 1o TpéM
HEKOMILUTaHapHbIM BeKTOpaMm. [IpaBuiio
napajiesenumnesa

11.02.2025

https://resh.edu.ru

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUII JEUCTBUN C
BEKTOPaMH

18.02.2025

23

[IpsiMoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopauHaThl BEKTOpA.
[Ipocreitmue 3a1a4n B KOOpAUHATAX

25.02.2025

24

Yron mexay Bekropamu. CKasipHOE
MPOU3BEICHUE BEKTOPOB

4.03.2025

25

Brruncnenue yriioB Mexy NpsMbIMH U
IIJIOCKOCTAMH

11.03.2025

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELIeHUH T€OMETPUUECKUX 3a/1a4

18.03.2025

https://resh.edu.ru

27

KonTtponsHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

1.04.2025

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anys 3HaHui. OCHOBHEBIC
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPUHU

8.04.2025

29

[ToBTOpEeHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbIE
¢urypsl, (akThl, TEOPEMBI Kypca
IUTAHUMETPUHI

15.04.2025

30

[ToBTOpEHue, 06001mEeHNEe U
cucTeMaTH3allus 3HaHUH. 3a1aun

22.04.2025

https://resh.edu.ru
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IIaHUMETPUH U METOAbI UX PCIICHUA

[ToBTOpEHue, 0600IIeHNE U

31 cUCTeMaTu3alus 3HaHUH. 3a1aun 1 29.04.2025
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEHUe, 0600IICHNE U

39 cucremaru3anws 3HaHuiH. OCHOBHBIE 1 6.04.2025
¢burypsl, (GakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 Hrorosast koHTpOJIbHAS paboTa 1 13.04.2025

34 Hostopere, 0606meHPvIe 1 1 20.04.2025 | https://resh.edu.ru
CUCTeMAaTH3aIlis 3HAHUH

OBIIEE KOJIJMYECTBO YACOB I1O 34

[TPOI'PAMME



https://resh.edu.ru/

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

I'eomerpus 10-11 kmacewl/ JI.C.AranacsH, B.® byry3os, C.b.Kagomies M3garenscTBo

"[Ipocsemenue"”

METOANYECKHUE MATEPUAJIBI VIS YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru



HopMEI HUBAHNUSA JeOHOor I Mera  «I'eomMerpusa»

YuuTens OICHMBACT 3HAHWS M YMEHHS YyYallUXCS C y4ETOM HX HWHAWBHUIYaTbHBIX
0COOEHHOCTEH.

1. Copmepxanume u 00beM Marepuaia, IMOMJISKANIETO TPOBEPKE, OIMPEIEISICTCS
nporpamMmmoii. [Ipu mpoBepke YCBOCHHsI MarepHuala HY)XKHO BBISBISATH IOJHOTY, MPOYHOCTH
YCBOCHHSI YYalIUMHUCS TCOPUU M YMCHHS TIPUMEHSATh €€ Ha MPAKTUKE B 3HAKOMBIX U
HE3HAKOMBIX CHUTYaIlUsX.

2. OcHOBHBIMH (opMaMH TPOBEPKH 3HAHWKA M YMCHHH yYallMXCS IO MaTeMAaTHKe
SIBJISIIOTCA TUCbMEHHAs! KOHTPOJIbHAs padoTa W YCTHBIN OMpocC.

[Ipu oreHKe MUCHMEHHBIX M YCTHBIX OTBETOB YUHUTENh B IEPBYIO OYEpeIh yIHTHIBACT
MMOKa3aHHbIC yJallUMHUCS 3HAHUS W yMeHHS. OIleHKa 3aBUCUT TaKXKe OT HAIWYHS U Xapakrepa
MOTPEITHOCTEH, JOMYIIEHHBIX YIaIIHMHUCS.

3. Cpenu MOTPENTHOCTEH BBIICISIOTCS owubku u Heoouemol. Ilocpewtnocms cantaeTcs
OIMOKOM, €CIIM OHA CBHUJIETEILCTBYET O TOM, YTO YYCHHUK HE OBJIAJIC] OCHOBHBIMH 3HAHUSMH,
YMEHHSIMHU, YKa3aHHBIMU B TIpOTpamMMe.

K Hedouemam OTHOCSTCS TMOTPENIHOCTH, CBUJICTEIHCTBYIOIINE O HEJOCTATOYHO ITOJTHOM
WM HEJIOCTAaTOYHO MPOYHOM YCBOCHWUU OCHOBHBIX 3HAHWM W yYMEHUU HIU 00 OTCYTCTBUU
3HAaHWWA, HE CYHMTAMOIIUXCS B TporpaMMe OCHOBHBIMH. HejodeTamu Takke CUYUTAFOTCS:
MOTPEITHOCTH, KOTOpBIe HE MPHUBEIH K UCKAKCHHUIO CMBICIIA TIOJIYYEHHOTO YUYCHHUKOM 3aJaHHs
WM crioco0a ero BBIOJIHEHUS; HeaKKypaTHas 3aIlich; HEOPEIKHOE BHITIOJTHCHHUE YepTekKa.

I'panuna Mexay ommOKaMH W HEJOYETaMH SBIISCTCS B HEKOTOPOW CTEMEHH YCIOBHOM.
[Tpu ogHUX 0OCTOATEIHCTBAX JOMYIICHHAS YYAITUMUCS MTOTPEITHOCTh MOXKET PacCMaTPHBATHCS
YYUTEIeM KaK OINOKa, B IPYroe BpeMsl U IPH JIPYTUX 00CTOSATEIIHCTBAX — KaK HEJ0YET.

4. 3agaHust ISl YCTHOTO M MHCHMEHHOTO OMPOCa YYalIUXCs COCTOAT U3 TEOPETUUYECKUX
BOIIPOCOB U 3a/1ay.

OTBeT Ha TEOPETHUYECKH BOMPOC CUMTAETCs O€3yNpeuHbIM, €CIH IO CBOEMY
COJIEP’KaHHUIO MOJTHOCTHIO COOTBETCTBYET BOIIPOCY, COJIEPKUT BCE HEOOXOIUMbIE TEOPETUUECKHE
(bakThl s 000CHOBaHHbBIE BBIBOJbI, 4 €r0 M3JOXKEHHE U NMUChbMEHHAsl 3alKiCh MaTeMaTHYeCKU
IPaMOTHBI U OTJIMYAIOTCS MOCIEA0BATEIBHOCTHIO U aKKYPAaTHOCTBIO.

Pemenue 3amaun cumrtaercst 6€3ylmpeuHbIM, €ClIM MPaBUIBHO BBIOpaH CIIOCOO pellieHus,
caMo peIlIeHUE COMPOBOXKIACTCS HEOOXOAUMBIMU OOBSICHEHUSMHU, BEPHO BBIIIOJHEHBI HYXKHbBIC
BBIYMCIICHUS! U MpeoOpa3oBaHus, MOJTy4YeH BEpPHBIA OTBET, MOCIEAOBATEIbHO M aKKypaTHO 3a-
MUCAHO pEIlICHUE.

5. OrueHka oTBeTa y4alerocst Ipu YCTHOM M MHUCbMEHHOM OIPOCE MPOBOIUTCS O
naTuOaUIbHOM CHCTEME, T. €. 3a OTBET BBICTABJSICTCS OJHAa U3 oTMeToK: 1 (rmoxo), 2
(HEeYIOBIETBOPUTENBHO), 3 (YAOBIETBOPUTENBHO), 4 (XOpo1110), 5 (OTIUYHO).

6. VYuutenp MOXET NOBBICUTH OTMETKY 3a OpPUTHHAJIbHBIA OTBET Ha BOIPOC WIIH
OpUTHHAIIFHOE pEIICHHE 3a/laud, KOTOpPHIE CBHUICTENHCTBYIOT O BBICOKOM MaTeMaTHYeCKOM
pa3BUTUM yYallerocs; 3a pelieHue 0Oojee CIOXKHOM 3aJayd WM OTBET Ha OoJiee CIIOKHBIN
BOIPOC, MPEJIOKEHHBIE YUalleMycsl JOMOTHUTEIBHO MOCIIE BHIIIOJIHEHUS UM 3aJaHUN.

Kpurepun ommoox

K rpy0obiMm ommOkaM OTHOCSTCS OWIMOKH, KOTOphIe OOHApYKUBAIOT HE3HAHUE
ydamumucs (Gopmyn, TpaBHIl, OCHOBHBIX CBOICTB, TE€OpEM M HEYMEHUE WX MPUMEHSITH;
HE3HaHUe MMPUEMOB pPEIIeHUS 3a/1a4, PACCMaTPUBAEMbIX B y4eOHUKAX, a TAK)Ke BBIUNCIUTEIbHBIC
OIIMOKH, €CITM OHU HE SIBJISIFOTCS OMUCKOM;

K Herpy0ObIM omuOKkaM OTHOCSTCS: TOTEpsS KOpPHSA WM COXpaHEHHE B OTBETE
MTOCTOPOHHETO KOPHS; 0TOpachiBaHne 0e3 0OBSICHEHHU OJHOTO M3 HUX U paBHO3HAYHbBIE HM;

K HemoueraM OTHOCATCS: HEpalMOHAIbHOE PEIICHHE, OTMHUCKH, HEIOCTATOYHOCTh WIIH
OTCYTCTBHE MOSICHEHUI, 000CHOBAHUH B PEIICHUSX

O1eHKa YCTHBIX OTBETOB y4aIIMXCS

OTBeT OLIEHUBACTCS OMMeEmKOU «5», eCITN YUCHUK:



MIOJIHO PACKPBLI COJIEpXKAHUE MarepHuaja B 00beMe, MPEeIyCMOTPEHHOM IMPOrpaMMoil U
y4eOHUKOM,

U3JI0KUI ~ MaTepuaid  IPaMOTHBIM  SI3bIKOM B OIPEAEICHHONM  JIOTMYECKOMH
II0CJIEJOBATEIBLHOCTH, TOYHO UCIOJIb3Ys MATEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

MPABUIILHO BBIOJIHUII PUCYHKH, YEPTEKH, IPahKu, COMYTCTBYIOIINE OTBETY;

MOoKa3ajl yYMEHHE WJUIIOCTPUPOBATh TEOPETUYECKHE  IOJIOKEHHMSI KOHKPETHBIMU
IpUMepaMu, IPUMEHATh UX B HOBOW CUTYallH MPHU BBINOJIHEHUN IPAKTUUECKOTO 3aJaHMUs;

MIPOJIEMOHCTPUPOBAI  YCBOGHHWE pPAaHEE M3YYEHHBIX COIYTCTBYIOUIMX BOIIPOCOB,
c(OPMHUPOBAHHOCTH ¥ YCTOHYMBOCTD UCTIOIB3YEMBIX ITPH OTPAOOTKE YMEHUH 1 HABBIKOB;

OTBEYaJ] CaMOCTOSITEILHO 0€3 HaBOJAIIMX BOIPOCOB yuuTesss. Bo3MokHBI ofHa - 1BE
HETOYHOCTH IPU OCBELIEHUU BTOPOCTEIEHHBIX BOIPOCOB MM B BBIKJIAJKAX, KOTOPBIE YUEHHK
JIETKO HCIIPaBHJI IO 3aMEUYAHUIO YUUTES.

OTBeT OlLIEHUBAETCS OTMETKOM «4», €ClIM OH YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSM

Ha OLIEHKY «5», HO IIPH 3TOM MMEET OJINH U3 HEJOCTATKOB!

B M3JIO)KEHMM [ONYILIEHbl HeOOoJbIIME NpoOenbl, HE HCKa3MBIIME MaTeMaTHYeCcKOe
COJIEpKaHUE OTBETA;

JIOTYILIEHbl OJIMH — JiBa HEJ04YeTa IpPH OCBELIEHUH OCHOBHOTO COJEpaHHUS OTBETA,
WCIIPABJIEHHBIE 110 3aMEYaHUIO YUUTES;

JOTYIIEHbl OlIMOKa WiuM Oojiee IBYX HEIOYETOB IpPU OCBEIIEHHWH BTOPOCTENEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO MCIPABIICHHBIE 10 3aMEYaHUI0 YUUTEIS.

OTtMmeTKa «3» CTaBHUTCS B CICTYIONINX CIIydasx:

HEIOJHO WJIM HENOCJIEIOBATENIBHO PACKpPBITO COAEpKaHUE MaTepualla, HO IOKa3aHO
oOliee MOHUMaHUE BOIIPOCa U MPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHbIE I JalbHEHIIIEro
YCBOEHUS IporpaMMHOro marepuana (ompeneneHHble «TpeOoBaHMSIMH K MaTeMaTHYECKOH
MOJrOTOBKE yUaLIUXCA»);

UMEJINCh  3aTPyJHEHHUs WIM JONYIIEHbl OIIMOKM B  ONPEAEICHUU TMOHATHH,
UCIOJb30BAHUU MAaTEMAaTUYECKON TEPMUHOJIOTMH, YEPTEXkKaX, BBIKIAIKAX, UCIIPABIECHHBIE 1TOCIIE
HECKOJIbKUX HaBOJAIIMX BOIIPOCOB YUUTEIS;

YUYEHHMK HE CIpPaBWICSA C NMPUMEHEHHEM TEOPUH B HOBOM CHUTYyallUH IMpPHU BBINOJHEHUU
IIPAKTUYECKOI0 3a/1aHusl, HO BBIIOJHMII 3a/laHKs 0053aTEIbHOTO YPOBHS CJIOXKHOCTH IO JIaHHOU
TeMe;

IIPU 3HAHUU TEOPETUYECKOTO MaTepHalia BbIABIEHA HEAOCTaTOYHasi COPMHUPOBAHHOCTH
OCHOBHBIX YMEHHUH 1 HAaBBIKOB.

OTtMmeTKa «2» CTaBUTCSA B CIEIYIOUINX CIIydasX:

HE PacKpbITO OCHOBHOE COJIepXaHKue yueOHOro MaTepHaia;

OoOHapyXeHO HE3HAHUE WM HENOHMMAaHUE YYEHHUKOM OoJjblled niu Haubojee Ba)KHOM
4acTH yueOHOro MaTepuana;

JIOMYIIeHbl OUIMOKK B ONPEIEICHUM HOHATHM, NPU HCIOJIb30BAaHUM MaTeMaTHYeCKOi
TEPMUHOJIOTHH, B PUCYHKAX, YepTEeKax WIM Ipadukax, B BBIKIAJKAX, KOTOPbIE HE UCIPABIIECHBI
II0CJIE HECKOJIBKUX HABOJIAIIMX BOIIPOCOB YUUTEI.

Oyenka nucoMeHHbIX pabom y4auuxcs
OrMmerka «5» cTaBUTCS, €CIU:

paloTa BBINOJHEHA MOJTHOCTHIO;

B JIOTMYECKHX PACCYXACHUAX U 00OCHOBAHMHU PEIICHUs HET MpoOesoB U OINO0K;

B pEIIEHUH HET MaTeMaTHMYeCKMX OMIMOOK (BO3MO)KHAa OJHA HETOYHOCTb, OMHCKA, HE
SBIISIOIIASCA CIIEJCTBUEM HE3HAHUS MJIM HEIOHUMaHUs y4eOHOTO MaTepuana).

Otmerka «4» CTaBUTCS, €CIH:

paboTa BBINOJHEHA TOJHOCTHIO, HO 0OOCHOBAHUS IIATOB PELICHUS HEeIOCTATOYHbI (€CiIu
yMeHHUe 000CHOBBIBATh PAcCyXICHUS HE SBISIIOCH CIIEIMATIBHBIM 00BEKTOM MIPOBEPKH);

JIOIyIIIeHa OJ[HA OIIMOKa WIIM JBa-TPU HEJOUYETa B BBIKIIAJIKAX, PUCYHKAX, YEPTEKAX WU
rpadukax (eciau 3TH BUJIbI pabOThI HE SBJISIMCH CIEHUAIBHBIM O0BEKTOM IPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CITU:



JIOTTYILIEHBI

Oonee omHoil ommOku wiIM Ooinee JBYX-Tpex

HE/JIOYETOB B BBIKJIAJKAX, 4YepTeXkax WIM Tpapukax, HO Yydalluics
BJIaJIeeT 00s3aTEeIHLHBIMI YMEHUSIMH T10 IPOBEPSIEMOI TeMe.
OTtMmeTKa «2» CTaBHUTCS, €CIH:
JIOTIYILIEHBI CYILIECTBEHHBIE OIINOKH, IOKA3aBIINE, YTO YUaLTUHCS
HE BJIaJIeeTO0S3aTeIbHBIMU YMEHUSMH I10 JaHHOW TeMe B IOJHOU

Mmepe.

0uem<a mecmosblxpa60m yuanwiuxca

OT1merka «5» CTaBUTCS, €CIH: YHALIUNUCS BBITIOJIHUIT
BepHO 90-100% paboTeiOT™MeTKA «4» CTaBUTCH,
€CJIH: yJanuiics BepHo BIMOTHUI 70-89% paboThl
OtMmerka «3» cTaBUTCS, €CIIU: yJall[UiCs BEPHO
BBITIOJTHWIT 50-69% paboTel OTMeTKA «2%» CTaBUTCH,
€CITi: yJanruiics BeImorHuI MeHee 50% paboTsl

KonTpoJasHas pagora Ne 1

Bapwuanr 1.

1.0ceBoe ceueHwe MIJIMHIApPA — KBajpar,

IO OCHOBAHMS IMIMHApPA paBHA 167 cM?,
Haiinure MTOJIHOM

HJTTHPA.

IUIOIIA b MTOBEPXHOCTH

2.BricoTa KoHyca paBHa 6 CM, YTOJI IIPH BEPITITHE
oceBoro ceuenns pasen 120°. Haiigure: a)
IUIOIAJh  CEUEHHS  KOHyca  IUIOCKOCTHIO,
MpoXOoJsAIIeil dYepe3 JBe o0Opa3yrolme, yroi

MeX Ty KOTOpEIMH paBer 300
0) ruromaas OOKOBOI TOBEPXHOCTH KOHYCA.

3. uamerp mapa paseH 271 . Yepe3 KoHer
JMaMeTpa TIPOBEIEH TLIOCKOCTh 110 yritoM 45° k
HeMy. Haligute [MHY JMHUM TEpECEUCHUS

ceprl ATOM TIOCKOCTHIO.

Bapmuanr 2.

1.0ceBoe cedeHume IMMIIMHApPA — KBajpar,
JIMaroHamb KoToporo paBHa 4 cMm. Haiimure

TJIOMTAb TIOJTHOW IMTOBEPXHOCTH IFIHHIPA.

2.Pagmyc ocHOBaHHMS KOHyca paBeH 6 cMm, a
o0pa3yrolasi HAKJIOHEHAa K TUIOCKOCTH OCHOBaHUS
nox yriaom 30°. Haiiure: a) momams cedeHus
KOHYCa TUIOCKOCTBIO, TPOXOJSIIEH depe3 JBe
00pasyroIIie, yrol Mex Ty KOTopsIME paser 60°;

0) ruromaas OOKOBOM TOBEPXHOCTH KOHYCA.

3.JInamerp mrapa paBen 471 . Uepes KoHen
JMaMeTpa IIPOBEIEHa TLIOCKOCTh 1o yrioM 30° k
HeMy. Hailinure mmomane cedeHWs mapa >3TOU

IIJIOCKOCTBIO.

KonTtposbHas padora Ne 2

Bapuanr 1.

1.Beraucnure CKaJIsIpHOE MPOU3BENCHUE
BEKTOPOB Mu N, eciu m=a+ 2b-¢, n=2a-b,

Bapuanr 2.

1.Beruucnure CKaJISIpHOE MPOU3BEACHUE
BEKTOPOB Mu N, eciu m=2a-b+c, n=a-2b,



la|=2,|b|=3,(ab)=600,¢c L ac L b.

2.Jlan xy0 ABCJ/IA:B:Ci/l:. Haiigure yron
Mexny npsmeiMa AD1 u BM, roe M - cepenuna
pebpa DD;.

3. Ilpn aBwxeHWH mpsMas a oToOpa)kaercsl Ha
OpsSMYIO a1, @ IUIOCKOCTh O - Ha IUIOCKOCTH Ol1.
JlokaxkuTe, 4TO €Ciu a || o, TO a1 || oa.

la| =3, |b| =2, (ab) =600,c L a,c L b.

2.JJan xyd6 ABCIOA1B:1Cy/I:.
mexay npsameiva AC u DCy.

Haiinure yron

3.1Ipu nmBwkeHuun mpsimas a oToOpaxkaercss Ha
HPSIMYIO a1, @ IUIOCKOCTh O - Ha IUIOCKOCTH Oi1.

JlokaxxuTe, 4TO €clu a 1 o, TO a1 L o

KonTpoabnas padora Ne3

Bapwuanr 1.
1./Imamerp 1mapa paBeH BBICOTE KOHYyca,
o0pa3yromas KOTOpOro COCTaBJISET c

IIOCKOCTBIO  ocHOBaHMA yronm 60°. Haiiaure
OTHOIIIEHHE 00bEMOB KOHYyCA U Iapa.

2.00BEéM IIMIMHPa paBeH 967 cM°, Mo b ero
oceBoro cedenusi - 48cwm’. Haiimmre miomans
cdepbl, ONMMCAHHON OKOJIO IHIHMHIIPA.

Bapmuanr 2.

1.B koHyc, oOceBOe CeuYeHHE KOTOPOro ecTh
BIIMCAaH  IHap.
Haitinure mwiomama  chepbl K

TIOMA I OOKOBOM MTOBEPXHOCTH KOHYCA.

IIPaBUJIBHBIM  TPEYTOJIBHUK,

OTHOIICHHEC

2. /lnamerp 1apa paBeH BBICOTE I[HJIMHIPA,
CE€YCHHE KOTOPOr0 €CTh  KBajpar.
00BEMOB

0CEBOE
Haiinute  orHOIeEHHnEe

TATMHApPA.

mapa "
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