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IHosicHuTEeNLHAA 3aNIUCKA

Pabouass mporpamma yuebHOro kypca «l'eomerpusi» 0a30BOTO YPOBHS IS
obyuarommxcst  10-11  kmaccoB  paspabotaHa Ha ocHoBe DenepaibHOrO
roCyJIapCTBEHHOIO0 00pa30BaTEIbHOIO CTAaHAAPTA CPEIHETO OOIIEero o0pa3oBaHus, ¢
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUN, MPEIBIBISIEMBIX K MAaTEMAaTHYECKOMY
00pa3oBaHMIO, U TPAIULUNA POCCHKUCKOro oOpa3oBaHus. Peannszanuss mporpammbl
00€ecreynBaeT OBJIAJCHHUE KIFOUEBBIMH KOMIIETEHLMSIMHU, COCTABJISIOIIMMH OCHOBY
I CaMOPa3BUTHS U HENPEPBIBHOTO 00Pa30BaHMUs, LIEJIOCTHOCTh OOIIEKYIBTYPHOTO,
JMYHOCTHOT'O ¥ MIO3HABATEJILHOTO Pa3BUTHUS JTMUYHOCTH O0YUArOIIHUXCS.

BaxxHocTh y4yeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHHsl OOYCJIOBJIEHa THPAKTUYECKON 3HAYMMOCTBIO METAlPEAMETHBIX U
OPEIMETHBIX PEe3YyJbTaTOB OOYYEHHMs TE€OMETPUM B HANPABICHUU JMYHOCTHOIO
pa3Butus oOywarommxcs, (opmupoBaHus (YHKIUOHAJIBHOM MaTeMaTUYECKOM
IPaMOTHOCTH, M3y4YEHUS APYTUX Y4eOHbIX MUCHMIUIMH. Pa3zButue y oOydarommxcs
MPAaBIWIBHBIX TPEICTABICHUNA O CYIIHOCTH W TIPOUCXOXKIECHUH TECOMETPHUUECKHUX
aOCTpaKIMii, COOTHOIIEHHH pPEAJTbHOIO0 M WACAIBHOIO, XapakTepe OTPaKEHUs
MaTeMaTHUYeCKO HayKOH SIBJIEHUH U MPOLIECCOB peaIbHOIO MUPA, MECTE FTEOMETPHUHU B
CUCTEME HayK U POJIM MaT€MaTH4YE€CKOrO0 MOJEIUPOBAaHUS B HAyYHOM IO3HAHUU U B
MIPaKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOIO MHPOBO33PEHHS YyYalIUXcs, a
TaK)K€ KaueCTB MBIILJICHUS, HEOOXOUMBIX JJI aAanTalii B COBPEMEHHOM OOILIECTBE.

I'eomerpust siBisieTcd OAHMM M3 0a30BBIX MNPEIMETOB HA YPOBHE CPEIHETO
oOuiero o0pa3zoBaHUs, TaK Kak 00ECIeUnBaeT BO3MOXHOCTh U3yUEHUS KaK JUCIUIUINH
€CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MbIIUIEHHE, (POPMUPYEMOE TIPU HU3YYEHUH OOYyYarOIIUMHCS
MOHSTUIHBIX OCHOB T€OMETPUN U MIOCTPOSHUH IIETIOYKU JIOTUYECKUX YTBEPKICHUH B
XOJI€ pPeLIEeHUs] TEOMETPUUYECKUX 3a]]a4, YMEHHUE BBbIJIBUTaTh U ONPOBEPraTh TUIIOTE3bI
HEMOCPEICTBEHHO UCIOJIBb3YIOTCS IPU PELICHHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IUKJIA,
B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0NacTsAX JAeATeNbHOCTH 4YenoBeka. OpueHTalusi 4YeloBeKa BO BpPEMEHU U
IPOCTPAaHCTBE — HEOOXOIMMOE YCIIOBHE €r0 COLIMAIBLHOTO OBITHUS, (hOpMa OTpaKEHUS
OKpY>KaIoIllero MHUpa, YCIOBUE YCIEIIHOTO MO3HAaHUS U aKTUBHOI'O MPeoOpa3oBaHus
nercTBuTenbHOCTH. OnepupoBaHUWE MNPOCTPAHCTBEHHBIMU O0pa3zaMu OOBEIMHSIET
pasHble BHABI Yy4eOHOW W TPYAOBOH JACSITENBLHOCTH, SIBISETCS OIHUM U3
npo(hecCHOHAbHO Ba)KHBIX KauyecTB, MOATOMY aKTyalbHa 3aqadya (GOpMUPOBAHUA Y
oOy4aromuxcsik MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBHJIHOCTH OOpPa3HOIro
MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJrOTOBKE K MPaKTUYECKOU
JEeSATEIbHOCTH 110 MHOTUM HaIlPaBICHUSIM.



Llens ocBoeHUs mporpaMMel yueOHOTO Kypca «l'eoMeTpusi» Ha 6a30BOM ypOBHE
o0yueHuss — o01eo0pa3oBaTeIbHOE U OOIICKYJBTYPHOE Pa3BUTHE OOYYAIOIIMXCS
yepe3  oOeclieyeHWE  BO3MOXKHOCTH  MPUOOPETEHHUS U HCIOJIb30BAHUS
CUCTEMATHYCCKUX TEOMETPUUYCCKUX 3HAHWU W JEHCTBUMU, CIIEIU(DUIHBIX TEOMETPUH,
BO3MOXXHOCTH YCIICITHOTO TMPOJODKEHHUsS OOpa3oBaHMs MO CHEIHATBHOCTAM, HE
CBSI3aHHBIM C MPUKIIAHBIM HCIIOIB30BAHHUEM T'€OMETPHH.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE IIpeJHAa3HAdYeHa Jid
0OyJaroIMXcsi CPETHEH IITKOJIBI, HE UCIIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPyIHCHUA Ha
YpPOBHE OCHOBHOTO 00111eT0 00pazoBanus. Takum 00pa3zoM, oOydaroniuecst Ha 6a30BOM
YpOBHE JOJKHBI OCBOMUTH OOIIME MaTeMaTHYeCKHEe YMEHHS, CBsSI3aHHBIE CO
cnenu@UKol TeOMETpUM M HEOOXOAMMBIC ISl U3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHr UIMEIOT BO3MOKHOCTh U3YYUTh TEOMETPHUIO O0Jiee TIIyO0KO, ecliu B
TaNbHEHIIEM BO3HMKHET HEOOXOAUMOCTh B TEOMETPHYCCKUX 3HAHUSAX B
poheCCUOHAIBHOM J1eSITENLHOCTH.

JlocTuKeHHe LEeaM OCBOEHHUS IMPOrpaMMbl  0OECIIEUMBAETCS  PELICHUEM
COOTBETCTBYIOIIUX 33J1ay. [I[ppuoputeTHhIMU 3a/1auaMu OCBOCHHS Kypca «I'eoMeTpum»
Ha 6a30BoM ypoBHe B 10-11 kiaccax siBistoTCA:

e (opmupoBaHHE NIPEACTABICHUS O TEOMETPHH KaK YaCTH MUPOBOU KYJIBTYPHI

¥ OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHUE peICTaBICHUS O MHOTOTPAaHHUKAX U TeJlaX BPAIlleHUs KakK O
BKHEHIITNX MATEMATUYECKUX MOJIEIISIX, TIO3BOJIAIONINX OMUCHIBATh U U3y4YaTh
pa3HbIC SABJICHUS OKPYXKAIOIIET0 MUPA;

e (opMHpOBaHHE YMEHHUS pACIO3HABATh HA YEPTEkKaX, MOJEISIX U B PEaIbHOM
MHPE MHOTOTPAHHUKH ¥ TeJIa BPAIICHMS;

e OBJAJCHHE METOJIaMU PEIICHHS 3a7ad Ha TOCTPOCHHUS Ha H300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHMEe yMEHHS ONEPUPOBATH OCHOBHBIMH  TOHATHSIMH O
MHOTOTPAaHHHMKAX ¥ TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBOWCTBAMH,

e OBJAJCHHE AITOPUTMAMHU PEIICHHS] OCHOBHBIX THIIOB 3aj/iay; (OPMHPOBAHUE
YMEHHUS TPOBOJUTH HECIIOXKHBIC JOKa3aTeIbHbIE PACCYKIECHUS B XOJIe
pEIICHUS CTEPEOMETPUUECKUX 3a/1a4 U 33J1a4 C IPAKTUYECKUM COCPIKAHUEM;

e Pa3BUTHE MHTEJUIEKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydarouiuxcs,
MMO3HABATEIIbHONW AaKTUBHOCTH, HMCCIICOBATEIBCKUX YMEHUW, KPUTUYHOCTH
MBIILICHUS;

e (dopmupoBanue (QyHKIIMOHATEHONW TPAMOTHOCTH, PEICBAHTHOW T'€OMETPHU:
YMEHHUE PACIIO3HABATh MPOSBICHUS T€OMETPUUYCCKUX TMMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaIbHBIX JKM3HCHHBIX CUTYyaIlUsAX W TMPU H3yUYCHUH
IPYrUX  Y4eOHBIX  TIPEAMETOB,  MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOpPMYyITUpOBaTh UX Ha SI3BIKE TE€OMETPUU M CO37aBaTh



F€OMETPUYECKHE MOJIETN, TPUMEHATh OCBOCHHBIN N€OMETPUUYECKUI anmapar
JUISl PELICHUS] TMPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad, WHTEPIPETUPOBATH U
OIICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

OTnUYnUTENBEHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKJIIOYEHUE B KypC
CTEPEOMETPUM B Hayalle €ro U3y4eHHs 3a]ad, pelIaeMbIX HA YPOBHE MHTYUTHUBHOIO
MO3HAHUA, W ONpeneNéHHbIM 00pa3oM oOpraHu3oBaHHas paboTa HajJ HUMH, 4YTO
CIIOCOOCTBYIOT ~ Pa3BUTHUIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOI'O  MBIIUICHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX IPOLECCOB, MOTHUBUPYET K JalbHEHIIEMY
U3YYEHUIO MIPEAMETA.

[Ipeanourenne OTHAETCA HAIIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSI MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH IPEAMETHO-
NPAaKTUYECKON JEATENIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUNA Y
YYAIIUXCS B Kypce CTEPEOMETPUN MPOBOJIUTCS 3a CUET PEIICHMS 3a7a4 Ha CO3JaHHE
MIPOCTPAHCTBEHHBIX O0pa3oB W 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3zanue oOpasza MpOBOJUTCS C OMIOPOM Ha HATJIATHOCTD, @ OLIEPUPOBAHUE
o0pa3oM — B yCIIOBHUSIX OTBJICUEHMsI OT HAIJIITHOCTHU, MBICIEHHOTO M3MEHEHHUS €ro
UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE conepxarenbHble JMHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«Mmnororpanaukmn», «lIpsmpie W IUIOCKOCTH B MPOCTpPaHCTBE», «Tema BpalieHus»,
«BekTopsl 1 KOOpAMHATEI B MPOCTPAaHCTBE». POPMHUPOBAHUE JIOTUYECKUX YMEHUM
pacnpezensercs He TOJbKO MO COAEPKATENbHBIM JTUHUAM, HO U MO ToAaM oOydeHus
Ha YpPOBHE CPEAHEro 00I1Iero 00pa3oBaHusl.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM
OCBOEHHUS paboueil MporpaMMmbl, pacHpeAci€HHbIM IO ToJaM OOy4YeHus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOObI OBJIa/IEHUE FEOMETPUUECKUMHU MOHATUSIMU
Y HaBBbIKAMU OCYIIECTBIISIIOCH MOCIEA0BATENbHO U MOCTYNATENIBHO, C COOMI0ACHUEM
MPUHIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKIIOYAINUCH B OOLIYIO0 CUCTEMY
r€OMETPUYECKUX MPEACTABICHUN 00y4aroIUXCsl, pacluupsis U yriayonss e€, oopasys
IIPOYHBIE MHOXKECTBEHHBIE CBSI3H.

Ha u3yuenue reometpun otBoautca 2 yaca B Henenmto B 10 kimacce u 1 dac B
Hezeno B 11 kiacce, Bcero 3a iBa roga o0ydenust — 102 yueOHbIX Haca.



Coaep:xanue 00yueHust
10 KJIACC
[IpsiMble U MUIOCKOCTH B MPOCTPAHCTBE
OcHOBHbIE TTOHATHSI CTepeoMeTpuu. Touka, mpsiMasi, TNIOCKOCTb, IPOCTPAHCTBO.

[TonsiTrie 06 aKCHOMATUYECKOM MOCTPOSCHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU
U CJICJICTBHS U3 HUX.

B3anMHOE pacnosio)KeHHE NPSIMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIHECS,
IapajulesIbHbIE U CKPEIMBAIOIIMECS pAMBIE. [ apamienbHOCTh TPAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: IMAPAJUIEIBHBIE IPSMBIE B IIPOCTPAHCTBE, MAPAIIIENBHOCTH TPEX
OPSIMBIX, NAapaJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTIUIBI C COHAIpPaBICHHBIMU
CTOPOHAMH, yroJl MEXAY IPSAMBIMU B IPOCTPAHCTBE. IlapauienbHOCTh TIOCKOCTEHN:
napaJjiesbHbIe IUIOCKOCTH, CBOMCTBA IapajuIeNIbHBIX IUIOCKOocTed. IIpocreiimme
MPOCTPAHCTBEHHbIE (UTYypbl HA IJIOCKOCTH: TETpadap, KyO, Mapamienenunes,
MMOCTPOCHUE CEYCHUM.

IlepreHIMKYISAPHOCTh HPSMON M IUIOCKOCTH: NEPHEHIUKYISPHBIE IPSMBIEC B
IIPOCTPAHCTBE, NPAMBIE ITapajuICIIbHbIE U NEPIICHIUKYIISIPHBIE K IUIOCKOCTH, IIPU3HAK
IIEPIICHIUKYJIIPHOCTHA NIPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM NEPIICHANKYISIPHOU
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJ MEXKIY NPSIMOM U IIIOCKOCTBIO, IBYTPAHHBIN
YTOJI, INHENHBIN yTOJI ABYTPAHHOTO yIJIa. [IepreHIuKyIIsip M HAKJIOHHBIE: pACCTOSIHUE
OT TOYKHU J0 TUNIOCKOCTH, PACCTOSTHUE OT NMPSMOM 10 MIIOCKOCTH, POEKLHUsI (PUTyphl Ha
IJIOCKOCTH. [IepneHauKyIsIpHOCTD IIIOCKOCTEN: IIPU3HAK NEPIIEHAUKYIIPHOCTU IBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISAPaXx.

MHoOrorpaHHuKH
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE U

HEBBINYKJIBIE MHOTOTPAaHHUKH, pPa3BEPTKa MHOrorpaHHuka. lIpusma: n-yromnpHas
npu3Ma, TpaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HaKJIOHHAs MPHU3MblI, OOKOBas U
IIOJIHAsl TOBEPXHOCTH Npu3Mbl. [lapannenenumnen, npsAMOyroabHbIN ITapauIe/IeIUIIE]
u ero cBoicTBa. [Iupamuna: n-yroiapHas nupamMuaa, rpaHd 1 OCHOBAHWE NTUPAMHU/IBI,
OOKOBasi M TOJIHASA MOBEPXHOCTh MHUPAMU[bI, NMPaBUIIbHAA U yCEUEHHAs NMUpaMHIA.
OneMeHTbl MNpu3Mbl M nupamMuisl. lIpaBuibHBIE MHOTOIpDaHHHUKH: IOHSATHE
IIPaBUJIBHOIO MHOTOIPDAHHHUKA, IIpaBWIbHAsA IIpU3Ma M MpPaBUJIbHAs IHPAMUIA,
IpaBUIbHAs TPEYroJibHAs MUPaMUJIa U PABUIbHBIN TeTpasp, KyO. IIpencrasnenue o
ITPAaBWJIBHBIX MHOTOTPAHHMUKAX: OKTAIp, JOAEKAa’Ap U ukocadap. CeyeHus: Npu3Mbl U
APaMHUIBI.

CummeTpusi B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH. DJIEMEHTBI CHMMETPUH B NMUpamMuAax, rapaiejenunenax, npaBUiIbHbIX
MHOT'OTPaHHHKAX.

Boluucienue 31eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans
OOKOBOW TMOBEPXHOCTH U TIOJHOM TIOBEPXHOCTH MPAMOW MPHU3MBI, IUIOMIA/Ib
OCHOBaHMI, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPpsMOU Mpu3Mbl. [lnomaas 60koBo



NOBEPXHOCTH M TOBEPXHOCTH IMPAaBWIBHOM MNHUpPaMHUAbL, TEOpEMa O ILUIOMIAAH
yceu€HHol nupamubl. [lonsitue 06 06béMe. O0BEM nupamubl, mpu3Mbl. [1lo100HbIE
Tena B nmpocTpancTBe. COOTHOIICHHSI MEXKY TUIOIIAIIMUA MMOBEPXHOCTEN, 00BbEMaMU
MOJOOHBIX TEN.

11 KJIACC
TeJia BpalmeHus
[umuaapuydeckas TOBEPXHOCTh, 00pa3yromye MUIHHAPHISCKONW MOBEPXHOCTH,

OCh LWJIMHAPUYECKOW NoBepXHOCTU. LlmimHap: ocHOBaHUsA U OOKOBasi MOBEPXHOCTb,
oOpa3yomas ¥ OCb, IUIOW@AAb OOKOBOM M NOJHOW noBepxHOcTH. KoHuueckas
IOBEPXHOCTh, 00pa3yIOLIMEe KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON
noBepxHocTU. KoHyC: OCHOBaHUE U BeplInHa, 00pa3yromiasi U 0Ch, IJIOMAAb OOKOBOU
Y MOJHOW NMOBEPXHOCTH. Y CEYEHHBIM KOHYC: 00pa3yIoIIMe W BBICOTA, OCHOBAHUS H
OokoBasi mnoBepxHOocTb. Cdepa u 1Wap: LEHTP, paauyc, IUAMETp, IUIOIIA/Ib
noBepxHOCTU ceprl. B3anmHoe pacnosiokeHue cepbl U MIOCKOCTH, KacaTellbHas
IUIOCKOCTh K cepe, miomans chepsl. M300paxenue Ten BpalleHHUs Ha MIOCKOCTH.
Pa3BépTka nunuHapa u KoHyca.

KomOunHanuu ten BpallleHus U MHOTOIPaHHUKOB. MHOTOrpaHHUK, ONHCAHHBINA
okoJ10 chepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK, UM TEJIO BPAIICHUS.

[Tonsatue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
OpSIMOYTOJIBHOTO TMapalijiesienuneaa u ciaenctsusd u3 He€. O0bEM LMIMHAPA, KOHYCA.
O6BeM mapa u miomanas chepol. [lonobHbIe Tena B npocTpaHcTBe. COOTHOIIECHUS
MEXy MJIOMIAIMU MOBEPXHOCTEN, 00BEMAaMU MOAOOHBIX TEN.

Ceuenus nuiuHApa (MapayuieabHO U MEPHEHIUKYISIPHO OCH), CEYEHHUS] KOHYca
(mapasniesbHOE OCHOBAHMIO U IPOXOIAIIEE YEPE3 BEPIUNHY ), CEUEHHUS 1Iapa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE
Bektop Ha miockocty v B mpocTtpaHcTBe. CIIOKEHHE W BHIUYMTAHUE BEKTOPOB.

YMHOXKEHHE BEKTOpa Ha 4uciio. PasznokeHue BEeKTOopa Mo TpEM HEKOMILUIAHAPHBIM
BekTopaMm. [IpaBuno mapauienenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBWJI JEUCTBUH C BEKTOpaMmHu. [IpsiMoyrosibHas cucremMa KOOpAUHAT B IIPOCTPAHCTBE.
Koopaunate! BekTopa. [Ipocreimue 3agaun B KOOpAMHATAX. YTOJ MEXK/1y BEKTOPaAMH.
CxansipHO€ TNPOW3BEACHUE BEKTOPOB. BBIUMCIIEHME YIJTIOB MEXIYy MNPSIMBIMH U
TJIOCKOCTSAIMU. KOOpAWHATHO-BEKTOPHBIA METOJA TPU PEUICHUH T'€OMETPUYECKHUX
3aaad.



Ilnanupyembie pe3yJbTAThl OCBOCHUSA Y4€OHOI0 NpeaMera
JIMYHOCTHBIE Pe3yJIbTaThl

JIMYHOCTHBIE pe3yJIbTaThbl HMEIOT HAMNPABICHHOCTh HA PEIICHUE 3aaad
BOCIIUTAHUS, Pa3BUTHS U COIMAIM3ALMU OOYy4YalOIMUXCA CpeACTBaMU Yy4eOHOIO
npeaMera.

JInyHOCTHBIE  pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl  Y4E€OHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrOTCs:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKJAHCKON MO3UIUU 00YUYaIOIIEerocsi Kak akKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00I1IeCTBa, MPEACTABICHUEM O MAaTEMAaTUUECKUX
OCHOBaxX  (YHKIIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHHA, TIPOLETYP
IPaKJAHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHHEM B3aMMOJIEHCTBOBATH C
COIIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C UX QYHKIUAMH U Ha3HAUCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPaKIaHCKOW HJCHTUYHOCTU, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUUCKOM MaTE€MaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K
TOCTUKEHUSAM POCCUMCKUX MAaTEMATHKOB U POCCHICKOW MAaTeMaTUYECKOW IIKOJIBI, K
UCIIOJIb30BAHUIO JTUX JOCTIKEHHUHW B JAPYIMX HayKax, TEXHOJOrusaxX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JYyXOBHBIX IIEHHOCTEW pOCCUIICKOTO Hapoia; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEJECHHUSA, CBS3aHHOTO C MPAaKTHYECKUM
MPUMEHEHUEM JTOCTUKEHUN HAYKU U AESATEIBHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIyIIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUI; BOCTPUUMYHBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUOB UCKYCCTBA.

du3znveckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS IPUMEHATh MAaTEMAaTUYECKUE 3HAHUSI B UHTEpEcax
310pOBOTO M Oe30omacHOro obpasza >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO (3I0POBOC THUTAHHME, COATAHCHPOBAHHBIM PEXKHUM 3aHATHH M OTABIXA,
peryispHas (Qu3MYecKass aKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUSI, MpHU
3aHSATUSX CIIOPTUBHO-03/I0POBUTEIBLHOM JAEATETLHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHWEM IIEHHOCTH TPYAOJIOOUS, HHTEPECOM K
paznu4yHbIM chepam nmpodecCuOHATBHON ACSTEIHHOCTH, CBI3aHHBIM C MATEMAaTUKON U
e€ IpUIOKEHUSIMU, YMEHHEM COBEpILIATh OCO3HAHHBIN BBIOOp Oynyiieit npodeccun u
peann30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI, TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTUYeCKOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU;



FOTOBHOCTBIO K AaKTMBHOMY YYacTHIO B pEIIEHUH MPAKTUYECKUX  3ajad
MaTEeMaTUYECKON HAIIPaBICHHOCTH.

JKOJIOrHYeCKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO DKOJOTHYECKON KYJIbTYpbl, ITOHUMAHUEM BIIUSHUS
COIIMAJIbHO-?PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COLMAIBHOU
Cpelibl, 0OCO3HAHHEM TJI00abHOTO XapaKTepa SKOJOTHYECKUX MPOoOsIeM; OpUeHTaluen
HA TpPUMEHEHHWE MaTEMaTUYECKUX 3HAHWM i1 penieHus 3ajxad B 00JsiacTu
OKpY’)Kalolel cpeapl, I[UIAHUPOBAHUSI TMOCTYINKOB M OLIEHKM HMX BO3MOXHBIX
MOCJICJICTBUN [T OKPY’KAIOIIEH CPEBI.

I{eHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTH4YeCKOM
HayKH Kak c(epbl YEIOBEUYECKOM JEATEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYMMOCTH
JUISl pa3BUTUSI LIUBUJIM3AIMH; OBJIAJICHUEM SI3IKOM MATEMaTUKU U MaTeMaTH4YeCKOU
KyJIbTYypOU KaK CPEACTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISATh IPOECKTHYIO
Y UCCIIE0BATENBbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

MeTaﬂpe)]MeTHbIe PE3YJIbTAThI
MGTaHpe,Z[MGTHBIC PE3yJIbTaTbl OCBOCHHUSA IIPOI'paMMBI yqe6H0ro npecamMcTa

«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMEUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elCmeUsMU, YHUBEPCATbHBIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1) Vuueepcanvhvie noznaseamensvhwie oeticmesus, 0becneuusaom Gopmuposanue
0a306bIX KOZHUMUBHBIX NPOYECCO8 00YYaowuxcs (0c8oeHue Memooo8 NO3HAHUS
OKpYJHCaOwe2o0 Mupa, NpUMeHeHue JI02UYECKUX, UCCIe008ameNbCKUx Onepayull,
YMeHUll pabomams ¢ uH@opmayuetl).

ba3oBble 1ornueckue aeiicTBU:

e BBIBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKA MaTEMaTUYECKHUX
O00OBEKTOB, TOHSTHI, OTHONICHUN MEXIY TMOHATHIMH; (DOPMYyIUPOBATH
ompenencHUsT  TOHATHUH;  YCTAHABIMBAaTh  CYIISCTBCHHBIH  IMPHU3HAK
KJIacCU(PUKalMKA, OCHOBAaHUA sl OOOOIIEHHWS W CpaBHEHUS, KpHUTEpUU
IIPOBOJIUMOTO aHAJTN3a;

e BOCIpPUHUMATH, (HOPMYyIUpPOBaTH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHbIE W OTpHUIIATEIbHBIC, CIWHUYHBIC, YacTHbIE U O0OIIueE;
YCIIOBHEIE;

e BBIABIIATh MAaTEMAaTHYCCKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHBOPCUHS
B (aKkTax, TaHHBIX, HAOIIONCHUIX U YTBEPKICHUSX; TPENIaratbh KpUTepuu
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEW Y IPOTUBOPEUUN;

e JeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;



IPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKACHUN
(mpsiMble ¥ OT HPOTUBHOIO), BBICTPAWBaTh APTyMEHTALMIO, INPUBOAUTH
OpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYKICHUS MU
BBIBOJIBL;

BBIOMpaTh CMoco0 pemieHuss y4deOHOW 3amaun (CpaBHHMBATh HECKOJBKO
BApUAHTOB pEIICHUs, BbIOMpPATh HaumOoJee NOAXOMANMA € YYETOM
CaMOCTOSITENIHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble nucciienoBare/bCKHe AeiiCTBUS:

HCIIOJIB30BaTh BOIIPOCHI KaK HCCIENI0BATEIbCKHI HHCTPYMEHT IO3HAHUS;
dopMynupoBaTh BOMPOCHL, (DUKCHPYIOMIME MPOTUBOpEUUE, MpodIemMy,
yCTaHaBIMBaTh  MCKOMOE€ W  JaHHOE,  (OpMHUpPOBaTh  THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UINI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOATEIBHO CINTAHUPOBAHHBIA HKCIIEPUMEHT, HCCIIEJOBAHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTEMaTHYE€CKOTO OOBEKTa, SIBJICHUS,
Ipolecca, BbBISBICHUIO 3aBUCHUMOCTEM MexAy OOBEKTaMH, SBICHUSIMH,
IIPOLIECCAMY;

CaMOCTOSITENIbHO (HOPMYIHpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yjbTaTaMm
MPOBEAEHHOIO HAOIIOJEHUS, HCCIEIOBAaHUS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

IPOTrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IIpolecca, a TAKXKE BBIIBUTATh
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

2)

BBISBIIATH ACPUITUTH WHOOPMAITUH, JaHHBIX, HEOOXOIUMBIX JIJII OTBETA Ha
BOIIPOC U JUTSI pEIICHUS 3a/1a4u;
BbIOMpATh MH(GOPMAIINIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHOOPMAITUIO PA3TUIHBIX BUOB U
dbopm npeacTaBIeHUS;
CTPYKTYPUPOBaTh HH(POPMAIIHIO, TPEACTABIATh €€ B PazIUdYHBIX (OpMax,
WUTIOCTPUPOBATH TpaduuecKy;
OIICHUBATh HaJEKHOCTD uHdopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvhnvie = KoMMyHukamueHnwvle  Oelicmgus,  0becneuusarom

CHOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUATOUUXCSL.
Oomenue:

BOCIPUHUMATH U (POPMYIIMPOBATH CY)KJICHUSI B COOTBETCTBUU C YCIOBUSMU U
LEeIsIMU OOLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX ¥ TUCbMEHHBIX TEKCTAaX, 1ABATh MOSICHEHU IO X0y PEIIEHUS 3a1a4H,
KOMMEHTUPOBATH MMOJTYYECHHBIN PE3yJIbTaT;



B X0JIc OOCYXJICHHUS 3aJlaBaTh BOMPOCHI M0 CYIIECTBY OOCYXIAeMOW TEMBI,
poOJIeMbl, peIIacMOl 3a/ladyM, BHICKA3bIBaTh WJICH, HAIICJICHHBIC HA IOMCK
pCIIEHHSI; CONIOCTABIIATh CBOM CYXKICHHS C CY)KIACHUSAMH JAPYTUX YUACTHHUKOB
JaUajiora, OOHAPY)KWBATh Pa3lIMYMe M CXOJCTBO TO3MIMHA;, B KOPPEKTHOM
dbopme GopMyIUpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

HPEACTABIATh PE3YJIbTAThl PEIICHUS 3a/1a49M, SKCIICPUMEHTA, UCCIICIOBaHHMS,
MPOCKTA; CAMOCTOSATEILHO BBHIOUPATh (pOPMAT BBICTYIJICHHS C YUETOM 3a7a4
MPE3CHTAIH U 0COOSHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBO:

MMOHUMATh W WCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYATbHON
paboThl TIpW pelIeHHH YYEeOHBIX 3aJa4, MNPUHUMATh IIeIb COBMECTHOMN
JCSATCNPHOCTH,  ITUIAHUPOBAaTh  OPTaHM3AIMI0  COBMECTHOW  paloTHI,
pacipenenaTtb BHUIB pabOT, JOTOBAapUBATHCS, OOCYXAAaTh TMpoOLecC U
pe3yabTar paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFO/CH;

y4acTBOBaTh B TPYNIOBBIX Gopmax padoTsl (0OCyxaeHus, 0OMEH MHEHUIA,
«MO3TOBBIE€ IITYpPMB» U HWHBIE); BBIMIOJHATH CBOIO YacThb pPabOThI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C JPYTUMHU YJIEHAMU KOMAaH]IbI; OIICHUBATh
KadeCcTBO CBOErO0 BKJIaga B  OOmMUNA  TPOAYKT TIO  KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHS.

3) Vuusepcanvnovle pecynsamusnvie Oeticmeus, obecneuusarom Gopmuposarue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIAATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 PELeHUs C
y4€TOM UMEIOILUXCSI pECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJaJeTh  HaBbIKaMM  [IO3HABAaTEJbHOM  pe(diIeKcuu Kak  OCO3HaHUs
COBEpIIaeMbIX JCHCTBHI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB;
BJaJIeTh CIIOCO0aMM CaMOINPOBEPKH, CAMOKOHTPOJISI MpoLiecca U pe3yJibTaTa
pellIeHrss MaTeMaTHYeCKO 3aj1auu;

OpeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 33JauH,
BHOCUTh KOPPEKTUBBI B JIE€ATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB,
JTaHHBIX, HAHJCHHBIX OIMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHUE PE3YJIbTATA IIETU U YCIOBUSIM, OOBSICHATH IPUUUHBI
JOCTUKEHUSI WM HEJOCTHKEHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.



IIpeaMeTHBbIe pe3yabTaThl
10 KITACC

OnepupoBath MOHIATUSMU: TOUYKA, PAMasi, IIIOCKOCTb.

[IpuMeHATh aKCHMOMBI CTEPEOMETPUM W CIEJICTBHUS W3 HUX MPU PEIICHUU
r€OMETPUYECKUX 3a]1aY.

OrnepupoBaTh NOHATUIMU: MAPATUICIIBHOCTh U MEPIECHIUKYIISIPHOCTD MPSAMBIX U
IIJIOCKOCTEHN.

KnaccuduiupoBaTe B3aUMHOE pACIOJIOKEHUE TMPSMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHSATUSMU: JBYTPAHHBIN YTroJl, TPAaHU JABYTPaHHOTO yria, pedpo
JBYTPAHHOTO YIJIa; TMHEHHBIA YToJI ABYTPAHHOTO YIJIa; TpaayCcHas Mepa IBYTPaHHOIO
yria.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHHMK, BBINYKJIBIA W  HEBBITYKIIbIN
MHOT'OTPaHHHUK, 3JIEMEHTHI MHOTOIPaHHUKA, PABUJIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MHMpaMuja; MPU3MA,
MPSAMOYTOJIBHBIN NapaJljiesienunesn, Kyo).

KiaccudunmpoBaTs MHOTOTpaHHUKH, BBIOUpAsi OCHOBAHMS ISl KJlacCU(pUKAIUN
(BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKU;, TPABUJILHBIE MHOTOTPAHHUKH; MIPSIMBIE U
HAKJIOHHBIE TTPU3MBI, TAPATIICIECTUIICIBI).

OnepupoBaTh MOHATUAMHU: CEKYIas INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBIACHATH TPUHIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEOB.

CtpouTh ceueHUs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIOIHATH (BHIHOCHBIC)
TUIOCKUE YEPTEKHU U3 PUCYHKOB TMPOCTHIX OOBEMHBIX (GUTYpP: BUJI CBEPXY, COOKY,
CHU3Y.

Pemate 3aaunm Ha HaxXO0XJE€HHWE T'€OMETPUYECKUX BEJIMYMH MO 00pas3lam Wiu
aIrOpUTMaM, TPUMEHSS] UW3BECTHBIC AHAIIMUTHUYECKUE METOJAbl TMPU PEIICHUU
CTaHJAPTHBIX MAaTEeMaTUYECKUX 3aJady HAa BBIYMCICHHE PACCTOSHHUN MEXIYy ABYMS
TOYKaMH, OT TOYKH JO IPSIMOM, OT TOYKH 10 MIOCKOCTH, MEXKAY CKPELIMBAIOIIMMHUCS
PSIMBIMH.

Pemate 3a7aunm Ha HaxOXJE€HHWE T€OMETPUUYECKUX BEJIMYMH MO 00pas3lam Hid
QIrOpUTMaM, TPUMEHSS U3BECTHBIC AHAIIMUTHUYECKUE METOJAbl TMPU PEIICHUU
CTAHJApPTHBIX  MATEMATMYECKUX  33Ja4 HAa  BBIUHCIEHUE  YIJIOB  MEXKIY
CKPEIIHUBAIOIIUMUCS MIPSAMBIMH, MKy IPSIMOM U TIJIOCKOCTBIO, MEXKAY MIIOCKOCTSIMU,
JIBYTPAHHBIX YTJIOB.

Beruucnares 00bEMBI M TUIOMIAIHM TOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma,
nMpaMujia) ¢ IpuMeHeHueM (POpPMyIT; BEIYUCIISATH COOTHOIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX MHOTOTPAHHUKOB.

OrnieprpoBatTh MOHATHSIMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MIIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI.



W3Bnekatb, mpeoOpa3oBbIBaTh M WHTEPIPETHPOBATH HHMOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypaxX, MPEACTABICHHYIO HAa YEpPTeKax M
pPHUCYHKaX.

[IpumeHaTs reomeTpuueckue (akThl IS PEIICHUS CTEPEOMETPUYCCKUX 3ajad,
MIPEAMOIATAIOIINX HECKOJIBKO IIaroB PEIICHUS, €CIIA YCIOBHS IPUMEHEHUS 3a/1aHbI B
SIBHOM (hopme.

[IpuMeHsITh  MpOCTEHIINEe  MPOTPaMMHBIE  CPEACTBA W DIEKTPOHHO-
KOMMYHUKAITIOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUSCKHX 3a]1a4.

[IpuBOANTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpuMeHsITh TOJyYCHHBIC 3HAHHWS Ha TPAKTHKE: AaHAIU3UPOBATHh pEallbHBIC
CUTyalldd W TIPUMEHSATh M3yYCHHBIC TMOHATHS B TIPOIlECCE TIOWCKA PEIICHUS
MaTeMaTH4eCKH CPOopMYIMPOBAHHON TIPOOIEMBI, MOJACIIUPOBATH PEATbHBIE CUTYAITHH
Ha S3BIKE TEOMETPUH, HCCIEAOBATh IOCTPOSHHBIE MOJEITH C HCIOIh30BAHUEM
r€OMETPUYECKUX TOHATUA M TEOpeM, ammapara ajireOpbl; perarh MPaKTUYECKHUe
3aJlauu, CBA3aHHBIEC C HAXOXKJICHUEM M€OMETPUUYCCKUX BEITUUHH.

11 KITACC

OnepupoBarth MOHATUSIMH: IWIMHAPUYECKAsT TOBEPXHOCTh, OOpa3yronme
UIMHAPUYECKON TMOBEPXHOCTH;, IUIMHAP; KOHUYECKas MOBEPXHOCTh, 00pasyroliue
KOHUYECKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (WIMHAP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepol U MI0CKOCTH.

OnepupoBarh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
CEerMEeHTa; LIApOBOM CIIOM, OCHOBAHHWE WIAPOBOIO CJIOS, BBICOTA IIAPOBOrO CIIOS;
IaPOBOM CEKTOP.

Boraucisats 00bEMBI U ITOIAIM TOBEPXHOCTEH TeJ BpallleHus, TeOMETPHUECKIX
TeJI C IpUMEHEeHHEM (HOPMYIL.

OnepupoBaTh NOHATUSIMU: MHOTOIPAHHMK, BIIMCAHHBIA B c)epy U ONMHMCAHHBIN
okoJ10 cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK WJTU TEJIO0 BPAILICHUS.

BbrYncnsaTe COOTHOIICHHS MEXIYy IUIOMIAASIMH TOBEPXHOCTEH W 0O0BEMaMH
MOJO0HBIX TE.

N3o00pakath u3ydaemble (QUTYpBl OT PYKH M C TPUMEHEHHUEM TPOCTHIX
YepTEKHBIX HHCTPYMECHTOB.

BrITTOHATE (BBIHOCHBIC) TUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTBIX O00BEMHBIX
Guryp: BuI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPALCHHUS.



W3Bnekarb, MHTEPOPETUPOBATH M  IPeoOpa3oBbIBaTh MH(GOPMALUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (Urypax, MPEACTABICHHYIO Ha 4YEPTEXKAX U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BrINOMHAT NEUCTBUA CIIOKEHNS BEKTOPOB, BBIYMUTAHNS BEKTOPOB U YMHOKEHUS
BEKTOpPA Ha YUCIIO0, OOBSACHATh, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

IIpuMeHATH paBUIIO MapajuIeIeIUIIea.

OnepupoBarh MNOHATHIMH: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAHWHATBHI BEKTOPA, YIrOJd MEXKIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUIAHAPHBIE
BEKTOPBHI.

Haxonuts cymMMy BEKTOpPOB M IIPOM3BEIACHUE BEKTOPA HA YHCIIO, YTOJ MEXAY
BEKTOpaMH, CKaJsIpHOE TMPOMU3BEIAECHUE, pACKIAAbIBATh BEKTOP MO  JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[IpuMeHsTh reoMeTpuuecKre (akThl ISl PELICHUS] CTEPEOMETPUUECKHX 3aj1ad,
IIPEATIOJIAraloINX HECKOJIBKO 11ar0B PELICHMs, €CIU YCIOBUSA IPUMEHEHHUs 3a/1aHbl B
ABHOU (opme.

Pemare mpocreiimme reoMeTpuYecKue 3aJadd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pewars 3a1a4un Ha OKA3aTENbCTBO MATEMATUUECKUX OTHOLICHUN U HAXO0XKICHUE
r€OMETPUYECKUX BEIMYMH 1O OoOpa3uaM Wid aaropuTMam, NPUMEHsS U3BECTHBIC
METO/IbI IPH PEIICHUH CTaHAAPTHBIX MAaTEMAaTUYECKHUX 3a7a4.

[IpuMeHsaTs  mpocCTEWIIME  MPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBOINUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U JKU3HU,
pacro3HaBaTh NPOSBICHUE 3AKOHOB TEOMETPUM B UCKYCCTBE.

[IprMeHATh TMOJyYEHHBIE 3HAHWUS HA IPAKTHKE: AHAJIU3MPOBATH pPEAIBbHBIC
CUTyalluh W IPUMEHATb W3Y4YCHHbIC IIOHATHUSA B IIPOLIECCE IIOMCKA pELICHUs
MaTeMaTH4ecku c(hOpMyJIHMPOBAaHHON POOIEMbI, MOETUPOBATH PEATIbHBIE CUTYALIUN
Ha S3bIKE T€OMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUA M TEOpeM, ammapara aiareOpbl; pemaTh MPaKTHYECKUE
3a/1a4M, CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



10 ximacc

TemaTHyeckoe NJIAHUPOBAHUE

Ne Pa3nes u Tema
n/n NPOrpaMMbl

KoaunuecTrBo
4acoB

JesTeILHOCTD YYUTE ¢
yuéTom padoueii
NMPOrpaMMbl BOCIIHTAHUS

DJyieKTpoHHbIE (U poBLHIE)
oOpa3oBaTesIbHbIE pecypchl

Bseneunue
CTEPEOMETPHUIO
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Opranu3oBbIBaTh JUTS
NIKOJBHUKOB  CUTYyalluu
KOHTPOJISI M OICHKH (Kak
Y4eOHBIX JIOCTHKCHUN
OTMETKaMH, TaK u
MOpaIbHBIX,
HPaBCTBCHHBIX,
Tpa)xTaHCKUX ITOCTYITKOB)

bubmunoreka IIOK
https://m.edsoo.ru/7f41646e

[TapannenbHOCTD

IIpsiMbIe ¥ TUIOCKOCTH
B IIPOCTPAHCTBE.

IIPsAMBIX U IUIOCKOCTEH

12

Opraamn3oBbIBaTh JUIS
IIKOIFHUKOB ~ CHUTYalllH
CaMOOIIEHKH (KaK y4eOHBIX
JOCTMKCHUH  OTMETKaMH,
TaK u MOpaIbHBIX,
HPAaBCTBCHHBIX,
Ipa)/TaHCKHX MOCTYIIKOB)

bu6mmoreka IJOK
https://m.edsoo.ru/7f41646e

[lepnieHIUKYIAPHOCTD
IPSMBIX U TUIOCKOCTEN

12

OpraHu30BbIBaTh B pAMKax
ypoKa MOOIIPEHUE
y4eOHOW/COIManbHON
YCIEITHOCTH

Bu6nuoreka IJOK
https://m.edsoo.ru/7f41646e

Vsl
4 MPSIMBIMU
IUIOCKOCTSIMU

MEXIy

n

10

Opranu3oBbIBaTh B paMKax
ypokKa MPOSIBIICHUE
AKTUBHOU JKU3HEHHOM
TTO3HITAH

Bu6nmoreka IJOK
https://m.edsoo.ru/7f41646e

5 MHororpanHuku

11

OpraHu3oBbIBaThH
HHINBUIYATBHYIO
Y4eOHYIO e TeIbHOCTh

bubmoreka IIOK
https://m.edsoo.ru/7f41646e

O0BEMBI
MHOTOTPaHHHKOB

OpraHu3oBbIBaThH
TPYIIOBbIC bopmbI
y4eOHOU AeITeIbHOCTH

bubmoreka IIOK
https://m.edsoo.ru/7f41646e

IToBTOpEHME:

7 CCUCHUs, PpPaACCTOAHUA

Y yTJIBI

PeanuzoBbiBaTh
BOCTIMTATENbHbIE
BO3MO>KHOCTH B
Pas3INYHbIX BUAAX
JESTETbHOCTH  YHaIUXCSI
CO CIIOBECHOH (3HAKOBOIN)
OCHOBOII:
camocCTosITeNIbHAs paboTa ¢
yae6HMKOM, pabota C
Hay4HO-TIOIYJISIPHOM
nuTeparypor, oT1bop H
CpaBHEHHE MaTepuaja IIo
HECKOJIbKHM HCTOYHUKAM

bubmoreka IIOK
https://m.edsoo.ru/7f41646e

OBHIEE KOJIUYECTBO YACOB 110 TIPOI'PAMME - 68




11 xmacc

Ne Pa3nes u rema
n/n NPOrpaMMbI

KoanuecTBo
4acoB

JesiTeJIbHOCTD YUUTEI ¢
y4érom paboueii nporpaMmsl
BOCIIMTAHUS

DJyieKTpoHHbIE (1U(ppoBLHIE)
odpa3oBaTebHbIE pecypChl

1 Tena BpaieHus

12

@®opMupOBaTh y LIKOJIBHUKOB
KyJIbTYpy  3I0pPOBOTO  H
Oe3onmacHoro o0pasa >KU3HU

bu6nmoreka IJOK
https://m.edsoo.ru/7f41646e

2 OOBEMEI TeEN

Peanu3oBbIBaThH
BOCIIUTATEILHbBIE
BO3MOXKHOCTH B Pa3IMIHBIX
BHIAX EeSITENHLHOCTH
IIKOJIbHUKOB  Ha  OCHOBE
BOCIIPHATHS 2JIEMEHTOB
JIEUCTBUTEILHOCTH:
HaOIIOIeHHE 3a
JNEMOHCTPAMAMA  YUUTEII,
MPOCMOTP YIEOHBIX (PIITEMOB

bubmuoreka IIOK
https://m.edsoo.ru/7f41646e

BekTopsr
3 KOOPJIWHATHI
MIPOCTPAHCTBE

10

Peannu3oBeIBaTH
BOCIIUTATC/ILHBIC
BO3MOXKHOCTH B Pa3iIHYHBIX
BHJAX JIeSITeIbHOCTH
yUaIuxcs Ha OCHOBE
BOCTIPUSATHS 2J1€EMEHTOB
JIEHCTBUTEIIFHOCTH: aHaIn3
NpOOJIEMHBIX CUTYaIHH

bubmuoreka LIOK
https://m.edsoo.ru/7f41646e

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTH3aIHsI
3HAHUM

Peannu3oBeIBaTH
BOCIIUTATEILHbBIE
BO3MOXXHOCTH B Pa3jIHUYHBIX
BUIAX JEeATEILHOCTH
yqanuxcs Ha OCHOBE
BOCTIPUSTHUS 2J1€EMEHTOB
JIEUCTBUTEITLHOCTH: H3YUYCHHUE
yCTpoiicTBa  TPUOOPOB  TI0
MOJIEJISIM M YepTeKaM

bubmuoreka LIOK
https://m.edsoo.ru/7f41646e

OBHIEE KOJIUYECTBO YACOB 1O INPOI'PAMME - 34
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