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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 NpEIHA3HAYCHA JUIA OOYYaIOIIMXCS
CpeAHEel WIKOJIbI, HE HCHBITHIBABIIMX 3HAYMTENBHBIX 3aTPYIHEHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOWTH
oOmre MaTeMaTH4eCKue YMEHHsI, CBA3aHHBIE CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIE IS
KU3HU B COBpEeMEHHOM o0recTBe. Kpome 3Toro, OHM MIMEIOT BO3MOXKHOCTh U3Y4YUTh T€OMETPHIO
OoJiee TIIyOOKO, €CIIM B JabHEHIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPHUCCKUX 3HAHHSX B
npohecCHOHATBHON IeATEIIEHOCTH.

JlocTIbKeHHe el OCBOCHUS MPOrpaMMBbl 00ECTICUNBACTCS PELIICHUEM COOTBETCTBYIOIIUX
3ajna4. [IpuopureTHsiMU 3a1a4uamMu 0cBOeHUS Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHE B 10—11
KJ1accax sIBIISFOTCS:

e (opMupOBaHHE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIBTYpHl H

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;
e (dopMupOBaHHWE TIPEACTABICHUS O MHOTOTPAaHHMKAX M TellaX BpAIICHUS Kak o
BOXHEHWIINX MAaTEMaTHYECKHX MOJEISIX, MMO3BOJISIONIMX OMKMCHIBATh U M3y4aTh pa3HbIC
SIBIICHHSI OKPY’KAIOIIETO MUPA;

e (opMupOBaHHE YMEHHUS pacllO3HABaTh HA UYEPTEkKaX, MOJCISAX M B PEaTbHOM MHpE
MHOTOTPaHHUKH H TeJla BPAIICHUS;

e OBJAJCHHE METOJAaMH pEUIeHHs 3aJad Ha TIOCTPOCHHS Ha HW300paKCHHIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE yMEHHs OTEPUPOBATH OCHOBHBIMH IOHSTHSMH O MHOTOTPaHHHKAX W
TeJlaX BPaIeHHsI 1 UX OCHOBHBIMH CBOIICTBaMU;

® OBJIAJICHUE ANTOPUTMAMU PELICHUS OCHOBHBIX THIIOB 3ajay; (OpMHUpPOBAHUE YMEHUS
IIPOBOJIUTh ~ HECJIOKHBIE  JOKa3aTeJIbHbIE  pPAcCY)KJICHHMsT B  XOJA€  peEIICHUs
CTEPEOMETPUYECKHUX 3a]1a4 U 33/1a4 ¢ IPAKTUYECKUM COJIEPKAHUEM;

® Da3BUTHE MHTEIUIEKTYaJbHBIX M  TBOPYECKHX CIIOCOOHOCTEM  oOydaromuxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUH, KPUTHYHOCTH MBIIIJICHUS;

e (opMupoBaHHe (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: yMEHHE
pacro3HaBaTh MPOSBJICHUS T€OMETPUUECKUX MOHATHH, 0ObEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYalMsIX U IPU H3YYEHUM JPYTUX Y4eOHBIX IMPEIMETOB,
IIPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha A3bIKE
Ir€OMETpPUM U  CO3/1aBaTh TI'€OMETPUUYECKHE MOJENH, IMPUMEHITh OCBOEHHBIN
IreOMETPUYECKU ammapaT Julsl pelleHHMs IPAaKTUKO-OPHUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOTy4YEHHbIE PE3yIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETpUU
B Hayajge €ero MW3ydyeHHs 3ajad, pellaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAHUS, U
onpenenéHHbIM 00pa3oM OpraHu30BaHHAs PabOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET INPOTEKaHUE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JallbHEHIIEMY H3YUEHHIO TTpeIMeTa.

[Ipenmourenne OTHAETCS HArIsAHO-KOHCTPYKTUBHOMY METOAy OOy4YeHHs, TO €cTb
TEOpeTHUYECKHE 3HAHHWS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NeATelNbHOCTH. Pa3BUTHE TNPOCTPAaHCTBEHHBIX NPEACTABICHUH Yy YydamMxcs B  Kypce
CTePEOMETPUH MPOBOJUTCS 3a CUET pelIeHHs 33a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJjay Ha OINEpHpPOBAHME IMPOCTPAHCTBEHHBIMU oOpazamu. Co3gaHue oOpa3za NMPOBOAUTCS C
OTIOPOH Ha HArJSIIHOCTh, a OTIEPHPOBAaHUE 00PAa30M — B YCIOBHUSAX OTBJICUEHHS OT HArTIAAHOCTH,
MBICJIEHHOTO U3MEHEHHsSI €r0 UCXOJHOTO COJIep KaHusl.



OcHoBHBIE cojepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpaHHuKn», «lIpsmMble U IIIOCKOCTH B MPOCTpAaHCTBEY, «Tena Bpamenus», «BeKTopsl 1
KOOpPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHHE JOTMYECKUX YMEHUN paclpeessieTcsl He TOJIbKO
[0 COAEP)KATENbHBIM JIMHUSAM, HO W IO ToAaM OOydYeHHs Ha YpPOBHE CpenHero oOIiero
oOpa3oBaHUsI.

Conepxxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 TOaM 00yYeHHS, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJIQJICHUE TEOMETPUYECKHUMH  TOHATHUSMH WM HaBBIKAMH  OCYILIECTBIISIIOCH
MOCIIEIOBATEIbHO M TIOCTYIATENbHO, C COOJIOJEHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKJIIOYAJIUCh B OOLIYIO0 CUCTEMY I€OMETPUYECKUX MPEICTAaBICHUMN 00yJarommxcs,
paciupsis u yrayOnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha u3yuenue reomerpuu otBoautces 2 yaca B Heneno B 10 knacce u 2 yaca B Heaenmo B 11
KJIacce, BCEro 3a JiBa rojia o0yueHwus - 136 yaeOHBIX Jaca.



COJEP/KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS CTEpeOMETpUH. Touka, mpsiMasl, MIOCKOCTh, MpocTpaHcTBo. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3anMHOE pacrionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUIECIbHbIE U
CKpemuBampomuecss npsambsle. llapamnensbHOCTh HPSAMBIX M IDIOCKOCTEHM B IPOCTPAHCTBE:
NapaJuleIbHbIE IIPSAMBbIE B IMPOCTPAHCTBE; IMAPALIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTh
NpSIMOM M IUIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJI MEXIy NpPSIMBIMU B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTell. [Ipocreiinye npocTpaHCTBEHHbBIE GUTYPBI HA MJIOCKOCTHU: TETPadAp,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHUKYISIpHOCTE  NPSMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IPSAMBIE B
MIPOCTPAHCTBE, IMpPsIMbIE MApaUIeIbHBIE M TEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPHNEHAUKYISIPHOCTH NPSAMOM M IIOCKOCTH, TeopeMa O MNpsAMOW NEepHeHANKYIIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKIY HPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHaukyissp M HakJIOHHBIE: PACCTOSIHME OT TOYKH J0
IJIOCKOCTH, PAcCTOSIHWE OT NpSIMOM 10 IUIOCKOCTH, MpOeKIHs (UTypbl Ha IUIOCKOCTb.
[lepneHMKyYISIPHOCTD IIJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPNEHIUKYIISIPaX.

MHoOrorpaHHMKH

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOTOIPDAHHUKA, BBINYKIBIE U
HEBBIIYKJIBIE MHOTOTPAaHHUKY; pa3BEPTKa MHOrorpaHHuka. [Ipusma: 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
nUpaMuzia, 'paHU M OCHOBaHHE NUPaMuUIbl; OOKOBas M IMOJHAs MOBEPXHOCTb MHUPAMUIbL;
IIpaBWJIbHAsE W YyCEU€HHas MNHMpamMuia. OJIEMEHTbl NpU3Mbl M nHUpaMuisl. [IpaBuibHbIE
MHOTOTPAaHHUKU: IOHATHE MPAaBUIBHOIO MHOIOIPDAaHHUKA; MPABUJIbHAS IIPU3Ma U IIPABHIIbHAS
NUpaMu/a; MpaBUWIbHAs TPEYroJibHas MUPaMUIA U MPpaBUIbHBIN TeTpa’p; KyO. [IpencraBnenue
O MpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, JOACKa’ap M ukocadap. CedeHus NpU3MBI U
NUpaMHBbIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH.
DneMEeHTBl CUMMETPUH B IUPaMUAX, apajulesIeNue ax, IpaBWIbHbBIX MHOTOTPaHHUKAX.

Bbruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, auaroHanu, yrisl. [lnomans 6oxoBoi
IIOBEPXHOCTH U IIOJHOW IOBEPXHOCTU NPAMOM IpPHU3MBI, ILIOLIAAb OCHOBAaHMWH, Teopema O
OOKOBOW IMOBEPXHOCTH MpsAMON mnpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M IOBEPXHOCTH
NPAaBUIBHON MUpaMU[bI, TeopemMa O IUIOMaau yced€HHoM mupamuiabl. [lonstue 06 oObéme.
O0BEM nupaMubl, MPU3MBI.

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



11 KJIACC

Tena Bpaumenust

HunuHapuyeckas NOBEPXHOCTb, OOpa3yoUIUMe UMIMHAPUYECKOW IIOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepXHOCTH. [{MmuHAp: ocHOBaHMS U OOKOBas MOBEPXHOCTh, 0Opa3yromias u
OCb; IJIOLIAb OOKOBOW U MOJHOW NOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pasyrolue KOHMYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHHUYeCcKoW mnoBepxHocTu. KoHyc: ocHOBaHME M BepuIMHa, oOpa3yrouas 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 cepbl U MI0CKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; IIoaab chepsl.

N300pakenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIMHApa U KOHYcA.

KOM6I/IHaHI/II/I TCJI Bpall€CHHUA W MHOTI'OrpaHHUKOB. MHOFOFpaHHI/IK, ONMCAHHBINA OKOJIO
cdepsr; cepa, BnucaHHasi B MHOTOTPaHHUK, WM TE€JIO BpaIlCHUSI.

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

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHMS MEXAY IUIOIIAIIMU TOBEPXHOCTEH,
o0béMamMu MOJOOHBIX TEII.

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

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTH U B TpocTpaHcTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa 1Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsimoyronpHas cuctema KoopAuHaT B mpocTpaHcTBe. Koopauuatel BekTopa. I[Ipocreiimue
3aJauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CkalspHOE€ NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy HPSMBIMU U IHIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pElIeHUH TeOMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yJNbTAaThl OCBOCHHUSI MpOrpaMMmbl ydueOHOro mnpeamera «MaremaTtukay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOrO OOIIECTBa, MPEICTABICHUEM O MAaTEMaTUYECKUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON Ipa’kJaHCKOW MACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JTOCTDKCHHH B APYTUX HayKaX, TEXHOJIOTHSX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTIDKCHHN HAyKH W JEATEIbHOCTHIO YYEHOTO; OCO3HAHWEM JIMYHOTO BKJIaJa B TIOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

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); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccuoHaNbHOM JEeSITENbHOCTH, CBI3aHHBIM C MAaTEMaTUKON M €€ MPUI0KEHUSIMU,
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
pEelIeHNN TPaKTUYECKUX 3a]]a4 MaTEMaTHUECKON HAIIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa  JKOJOTHYECKUX MpoOieM; OpUeHTaluel 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:



c(pOPMUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO 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 U MaTeMaTU4YEeCKOW KYJIbTYpOH KaK CpPEJICTBOM IIO3HAHUs
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

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

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYKJIEHUS: YTBEPAUTEIbHbIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Npe/iaraTh KPUTEPUU [UIS BBISABIICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TMPOTHBHOIO), BBICTpaBaTh AapPryMEHTAlUIO, MPHUBOJUTH HPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciieoBaTe/ibCKue 1eHCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBIM DKCIIEPUMEHT, HCCIEJOBAaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBENEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJy4YEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTH WH(POPMAINH, JaHHBIX, HEOOXOIUMBIX JUISI OTBETa Ha BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TPEACTABIATE €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

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

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYXKJIECHHS B COOTBETCTBHU C YCIOBHSIMHU U LEISIMHU
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0Jie 0OCYXJIEHHsI 3a71aBaTh BOMIPOCHI MO CYIIECTBY 00CYXKIaeMOU TEMBI, TPOOIIEMBI,
pelaeMoill  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha T[OUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapy)KHUBaTh Pa3InuUe U CXOJCTBO MO3UIINN; B KOPPEKTHOH Ppopme hopMyIupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3yNIbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeA0BaHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHUIYAJILHOW pPabOTHI
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 CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUSIM, CPOPMYIUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JEUCTBUH M MBICIUTENBHBIX MPOLECCOB, MX pPe3ylIbTaTOB; BIAJAECTh CHOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMU: TOYKA, MPSIMAast, TUIOCKOCTD.

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

OnepupoBaTh TOHATHSAMH: TAPAUICIBHOCTE W TMEPHEHAUKYISIPHOCTH MPSAMBIX U
IIJIOCKOCTEM.

KrnaccuduimpoBars B3anMHOE pacIoIo’KeHUE TPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JBYI'PAaHHBIH yroj, TpaHW ABYTPAHHOTO yria, pedpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TpaJaycHas Mepa JABYTPAaHHOTO yTJa.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHHUKA, TIPAaBWIIbHBI MHOTOT DAHHUK.

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

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMS JUIS  KJacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHHUKH, TPSMbIE U
HAKJIOHHBIE TIPU3MBI, TTAPAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

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

Crtpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIOJIHSTH (BBIHOCHBIC) MIJIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaum Ha HaxOoXJICHHE TIEOMETPUYECKUX BEIMYMH 10 oOpa3laM WIu
QITOPUTMaM, TPHMEHsS HW3BECTHBIC AHAIIMTHYECKHE METOJbl TpPU PEIICHUU CTaHAAPTHBIX
MaTEeMaTUYECKUX 3aJad Ha BBIYMCICHHE PACCTOSHUN MEKIY JIBYMsI TOYKAMHU, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKHX BEIMYMH 10 oOpasluaM WId
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 33a/1a4 Ha BBIYHUCIICHHE YIJIOB MEXAY CKpPEUIUBAIOLIUMUCS MPSMBIMH, MEXKIY
MPSIMOM U TUIOCKOCTHIO, MEKTY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMua) ¢
MpuMeHeHHeM (OpMYI; BBIUUCISITH COOTHOIIEHUS MEXIy IUIOMIAASMU TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.
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OHepI/IpOBaTB MNOHATHUAMHU: CHUMMETpPUSA B MPOCTPAHCTBC, LCHTP, OCb MW INNIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUIeCKUX (PUTrypax, MPEACTaBICHHYIO Ha YePTEKaX U PUCYHKaX.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

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

[IpuBoauTe mNpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIBHBIC CUTyallUu U
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCCKUu
chopMyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIN C HCIOJh30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂl"e6p];l; pemaTh NPaKTHYCCKHUE 3aaa4u, CBA3aHHLIC C HAXOXKIACHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh IMOHATUAMU: HWIMHIpUYECKas IIOBEPXHOCTB, oOpa3yromue
WIMHAPUIECKOH MOBEPXHOCTH; IWIINHAP; KOHMYECKasi TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTHU, KOHYC; ChepruiecKasi MOBEPXHOCTb.

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

OOBACHATBH CITOCOOBI TTOJTYICHHUSI TEJT BPAIICHUS.

KnaccudummupoBaTs B3auMHOE pacmoyioxkeHue chepsl U MII0CKOCTH.

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

Bbrauciare 00bEMBI M TUIOIAAM MOBEPXHOCTEH TEN BpAIlEHUs, TCOMETPHUECKUX Tell C
npUMeHeHHeM (GOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIUCAHHAS B MHOTOTPAHHUK HITU TEJIO BPAIICHUS.

BbIUMCIIATE COOTHOIICHHUST MEXKIY TUIOIIAASMU TIOBEPXHOCTEH M 00BbEMaMH IMOIOOHBIX
TeJL

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

BBINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTh CCUCHHUS TEIl BPAIICHUSI.

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

OnepupoBaTh MOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BoInonHATE AeWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[IpuMeHsTh MpaBUiIoO MapauieIenunea.
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OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpPa, PABCHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yrojl MEXIy BEKTOpaMH, CKaIIpHOE
MIPOU3BE/ICHNUE BEKTOPOB, KOJUIMHEAPHBIC  KOMIUIAHAPHBIC BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YHUCJIO, YTOJ MCXKAY BCKTOPaAMU,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP IO ABYM HCKOJUIMHCAPHBIM BEKTOPAM.

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[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 3aa4u Ha JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOIICHUN U HaXO0XJICHHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WM aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHHUU CTAHJAPTHBIX MATEMATHYCCKUX 3a/1a4.

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

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MPOSABJICHHUE 3aKOHOB T€OMETPHHU B UCKYCCTBE.

[IpuMeHATh MONy4YeHHBIE 3HAHMS HA NPAKTUKE: aHAJU3UPOBATH PEAIBHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMaTN4YCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIIeI0BATh TOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM T'€OMETPUYECKUX TOHSATHH M TEOPEM,
anmapara anareOpbl; pemarh MPaKTUIECKUE 3a/1auH, CBSI3aHHbBIC ¢ HAXOKICHUEM FeOMETPUICCKUX

BCJIIMYHMH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3jgesia, TeMbl
ypoxka ypoxka KosmuecTBo (mudpoBrbie)
4acoB o0pa3zoBaTte/ibHbIE
pecypchl

BBeneHnue B CTepeoMeTpHIo 10
1 CraproBast TMarHOCTHKa. 1

OCHOBHBIE TIOHSATHS https://www.yaklass.ru/p/geo

CTEPEOMETPHUU: TOUKA, TIPSIMas, metria#program

MJIOCKOCTh, IPOCTPAHCTRBO.
5 [IpaBuna n3o6paxeHus Ha 1

PUCYHKaX: U300paKeHUS

IIJIOCKOCTEH, MapaJlIeNIbHBIX

MPSMBIX (OTPE3KOB), CEPETUHBI

OTpe3Ka

[MoHsATHS: IepeceKaroIuecs https://www.yaklass.ru/p/ge
3 IJIOCKOCTH, TIEPECEKAIONTUECS 1 ometria#program

npsiMasi ¥ IIOCKOCTh

[MonsiTus: mepecekaronuecs https://www.yaklass.ru/p/ge
4 IIJIOCKOCTH, MEPECEKAIOITNECS 1 ometria#program

npsiMasi ¥ IJIOCKOCTh

3HaKOMCTBO C

MHOTOTpaHHUKaMH, https://www.yaklass.ru/p/ge
5 n300pakeHue MHOTOI'PaHHUKOB 1 ometria#program

Ha PUCYHKaX, Ha MPOEKIUOHHBIX

yepTrexax

Hasanbrsie CBCHCH,I,M 0 kybe u https://www.yaklass.ru/p/ge
5 UpamMuie, uX pa3BEPTKU U 1 ometria#program

mozaenu. CeyeHus

MHOTOTPaHHUKOB

Hasanbiere CBeHeH.I,M 0 kybe u https://www.yaklass.ru/p/ge
7 MUpamMuie, uX pa3BEPTKHU U 1 ometria#program

moaenn. CeueHus

MHOTOTPaHHUKOB

[TonsiTHe 06 aKCHOMaTUYECKOM httos:/Awww. vaklass.ru/p/ge
8 MIOCTPOECHUH CTEPEOMETPHH: 1 ometria#program

AKCHOMBI CTEPEOMETPUU U

CIIEJICTBUS U3 HUX
9 [TonsiTne 06 aKCHOMAaTUYECKOM 1 https://www.yaklass.ru/p/ge

MOCTPOEHHH CTEPEOMETPHHU:

ometria#program
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aKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

TTonsaTre 00 aKCUOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPHU:

https://www.yaklass.ru/p/ge

10 1 ometria#program
AKCHOMBI CTEPEOMETPUU U
CJICJICTBUS U3 HUX
IIpsiMble U MJIOCKOCTH B
NMPOCTPAHCTRBE. 12
IMapasieIbHOCTh NPSAIMBIX U
IJIOCKOCTEH.
B3anmHoe pacrnionoxenue
NPSIMBIX B IPOCTPAHCTBE: https://www.yaklass.ru/p/ge
11 nepeceKaromuecs, 1 ometria#program
napajuieNIbHbIC H
CKPEIIUBAIOIIHAECS TIPSIMBIC
[TapamiensHOCTE NPSAMBIX U
IUTOCKOCTEH B MPOCTPAHCTBE: https://www.yaklass.ru/p/ge
12 MapajuieTbHbIE TIPSIMBIC B 1 ometria#program
MPOCTPAHCTBE; MaPAIICITLHOCTh
TPEX MPSIMBIX
Hapamenbf{ OCTS HPAMBIX M https://www.yaklass.ru/p/ge
13 TUTIOCKOCTEH B HpOCTpaHCvTBeZ 1 ometria#iorogram
[TapannensHOCTH NPSIMOY U
TUIOCKOCTH
1 VYTiBl ¢ COHAMpaBIeHHBIMU 1 https://www.yaklass.ru/p/ge
CTOpPOHAMH ometria#program
15 VYroa MexIy IpSIMbIMH B 1 https://www.yaklass.ru/p/ge
HPOCTPAHCTBE ometria#program
16 VYron MexIy IpSIMbIMH B 1 https://www.yaklass.ru/p/ge
IIPOCTPAHCTBE ometria#program
17 [MapannenbHOCTh IIOCKOCTEN: 1 https://www.yaklass.ru/p/ge
napasuieNIbHbIC TIIOCKOCTH ometria#program
18 CBolicTBa mapauieIbHBIX 1 https://www.yaklass.ru/p/ge
IUIOCKOCTEH ometria#program
I[Ipocreiie pOCTPAaHCTBEHHEIE https://www.yakKlass.ru/p/ge
19 (Gurypsl Ha TIOCKOCTH: 1 ometria#program
TeTpas’ap, KyO, mapasuienenurne
. https://www.yaklass.ru/p/ge
20 ITocTpoenue ceuenuii 1 .
ometria#program
. https://www.yaklass.ru/p/ge
21 ITocTpoenue ceuenuii 1

ometria#program
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KonTtposneHas paboTa o teme
"[IpsiMble U TUIOCKOCTH B

22 1
npocrtpanctse. [lapannenbHOCTh
MPSIMBIX U IJI0CKOCTER"
HepHeHL[HKyJIﬂpHOCTL 12
NPSIMBIX U IJIOCKOCTEM.
[MeprieHMKyYISAPHOCTH MPSIMO#T 1 https://www.yaklass.ru/p/ge
23 TJIOCKOCTH: TICPIICHANKYISIPHBIC 1 ometria#program
IIPpsAMBIC B IPOCTPAHCTBC
[Mpsimble mapasienbHbIC U https://www.yaklass.ru/p/ge
24 MEepIeHIUKYIIPHBIE K 1 ometria#program
IINIIOCKOCTH
[Mpsimbie mapasieNbHbIC U https://www.yaklass.ru/p/ge
25 MEPIIEHANKYIISIPHBIE K 1 ometria#program
IINIIOCKOCTH
26 [Tpu3Hak meprneHanKyISPHOCTH 1 https://www.yaklass.ru/p/ge
MPSIMOH U TUTOCKOCTH ometria#program
27 [Tpu3Hak meprneHanKyISPHOCTH 1 https://www.yaklass.ru/p/ge
MPSIMOH U TUTOCKOCTH ometria#program
)8 Teopema o npsimoit 1 https://www.yaklass.ru/p/ge
MEePIEHANKYIISIPHOH MIIOCKOCTH ometria#program
29 Teopema o npsmoit 1 https://www.yaklass.ru/p/ge
MEePNEHANKYIISIPHOH MIIOCKOCTH ometria#program
30 Teopema o npsmoit 1 https://www.yaklass.ru/p/ge
MEePNEHANKYIISIPHOH MIIOCKOCTH ometria#program
IleprienmuKyIsAp ¥ HAaKJIOHHEIE:
PHCHAIIYIAP https://www.yaklass.ru/p/ge
PacCTOAHUEC OT TOYKH IO .
31 1 ometria#program
IIJIIOCKOCTH, paCCTOAHUE OT
HpﬂMOfI A0 ITNIOCKOCTH
IleprienmuKyIsAp ¥ HAKJIOHHEIE:
PHCHAMIYIIAP https://www.yaklass.ru/p/ge
PaCCTOAHUEC OT TOYKHU 0 .
32 1 ometria#program
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH
Ilepnenaukyssp U HaKIOHHEBIE:
PHCHAIIYIAP https://www.yaklass.ru/p/ge
PaCCTOAHUEC OT TOYKHU 0O .
33 1 ometria#program
IIOCKOCTH, paCCTOAHUC OT
HpSIMOfI J0 IINIOCKOCTH
Ilepnenaukyssp U HaKJIOHHEBIE:
PCHAMIYIAP https://www.yaklass.ru/p/ge
pacCcToAHUC OT TOUKHU OO .
34 1 ometria#program

IJIOCKOCTH, paCCTOAHUE OT
HpHMOfI A0 IINIOCKOCTHU
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Yribl MeXK1y NPAMBIMHU U

10
IJIOCKOCTSAMHU
35 VYTiBl B IPOCTPAHCTBE: YTOJ 1 httDS:/_/WWW.vaklass.ru/p/qe
MEKy NIPSIMOM U IIIOCKOCTBEO ometriagprogram
36 JIByrpaHHbBIN yroJi, TMHEHHBIH 1 https:/_/www.vaklass.ru/ p/ge
YTOJI IBYTPaHHOTO YIJIa ometria#program
37 JIByrpaHHbBIN yroJi, TMHEHHBIH 1 https:/_/www.vaklass.ru/ p/ge
YTOJI IBYTPaHHOTO YIJIa ometria#program
HepHeHHHIfyMpHOCTB https://www.yaklass.ru/p/ge
38 TUTOCKOCTEH: TIPU3HAK 1 ometria#iorogram
MEPIIEHIUKYIISIPHOCTH IBYX
IIJIOCKOCTEMN
HepHeHHHIfyﬂﬂpHOCTB https://www.yaklass.ru/p/ge
39 TUTOCKOCTEH: TIPU3HAK 1 ometria#iorogram
MEPIIEHIUKYIIIPHOCTH IBYX
IIJIOCKOCTEMN
HepHeHHHIfyMpHOCTB https://www.yaklass.ru/p/ge
40 TUTOCKOCTEH: TIPU3HAK 1 ometria#iorogram
MEPIICHANKYIISIPHOCTH IBYX
IIJIOCKOCTEMN
a1 Teopema o Tpéx 1 https://www.yaklass.ru/p/ge
MEPIIEHANKYIIIpax ometria#program
42 Teopema o Tpéx 1 https://www.yaklass.ru/p/ge
MEPIEHANKYIIIpax ometria#program
43 Teopema o Tpéx 1 https://www.yaklass.ru/p/ge
MePIEeHIUKYIIspax ometria#program
KonTtponsHas pabota no temam
44 "IlepneHAUKYIAPHOCTD MPSAMBIX 1
U miockocteil" u "Yriabsl MexIy
MPSIMBIMU U IJIOCKOCTAMU"
MHOrorpaHHHKH. 11
[ToHsITHE MHOTOTPAHHUKA, https://www.yaklass.ru/p/ge
OCHOBHBIE 3JIEMEHTHI ometria#program
45 MHOTOTPaHHUKA, BBITYKJIbIE U 1
HEBBINYKJIbIE MHOTOTPaHHUKU;
pa3BEPTKAa MHOTOI'paHHHUKA
[Tpusma: N-yromapHas npu3Ma; https://www.yaklass.ru/p/ge
I'PaHU U OCHOBAHHUS IPU3MBI, ometria#program
46 IpsiMasi ¥ HaKJIOHHAs! IPU3MBI; 1

OOKOBas U MOJIHAS IOBEPXHOCTDH
IIPpHU3MBbI
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47

[Tapannenenunen,
MIPSIMO YT OJIbHBIN
NapajuleIenuIe]] U €ro CBOMCTBA

https://www.yaklass.ru/p/ge

ometria#program

48

IInpamuia: N-yrosibHast
NIApPaMHUJIA, TPAHU U OCHOBaHUE
MUpaMuIbl; OOKOBAS U TIOJTHAS
IIOBEPXHOCTH MUPAMU/IBI;
IIPaBUJIbHAS U yCEUEHHAs
nupamMua

https://www.yaklass.ru/p/ge

ometria#program

49

[IpaBHiIbBHBIE MHOTOI'PAHHUKMU:
IIOHATHUC IMTPABUIIBHOI'O
MHOT'OrpaHHUKa,; ITpaBUJIbHAA
IpU3Ma U IpaBUJIbHAS
paMuja; paBUIbHAs
TpeyrojbHas nupaMuia u
MIpaBUJIbHBIN TETpa’ip; KyO

https://www.yaklass.ru/p/ge

ometria#program

50

[IpencraBnenue 0 MpaBUIIbHBIX
MHOl"Ol"paHHI/IKaXZ OKTaSJIp,
JOICKadIp U UKOCAIP.

https://www.yaklass.ru/p/ge

ometria#program

51

CummeTpus B IpOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
DJIEMEHTHl CHMMETPHUU B
nupamMuaax, napajieaenumneaax,
MPaBUIBLHBIX MHOTOIPAaHHHUKAX

https://www.yaklass.ru/p/ge

ometria#program

52

Brruncnenue snemMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JaroHaH, yriibl

https://www.yaklass.ru/p/ge

ometria#program

53

[Tmomanp 60KOBO MOBEPXHOCTH
Y TOJIHOM MOBEPXHOCTU MPAMOi
MIPU3MBI, TUIOIIA/ b OCHOBAHHM,
TeopemMa 0 OOKOBOM
MMOBEPXHOCTH MPSAMOM TIPU3MBI

https://www.yaklass.ru/p/ge

ometria#program

54

[Tnomanps 60KOBOM MOBEPXHOCTH
Y MTOBEPXHOCTHU MPABUIILHOMN
MMUPaMU/IBI, TEOPEMa O TIJIOMIATH
OOKOBO¥ TOBEPXHOCTHU
YCEYEHHOU MUPaMUIbI

https://www.yaklass.ru/p/ge

ometria#program

55

KonTposneHas paboTa o teme
"MHororpaHHuKu"

O0BEMBI MHOTOrPAHHHUKOB.
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56 ITousTue 06 06BEMe 1 .
ometria#program
https://www.yaklass.ru/p/ge
57 O0BEM TTUpaMHUIBI 1 b ; Y P
ometria#program
https://www.yaklass.ru/p/ge
58 O0BEM TTHpaMHUIBI 1 b ) Y P
ometria#program
https://www.yaklass.ru/p/ge
59 OO0BEM TTUpaMHuIBI 1 b ) Y P
ometria#program
https://www.yaklass.ru/p/ge
60 O0BEM TUpaMHUIBI 1 b ) Y P
ometria#program
https://www.yaklass.ru/p/ge
61 O06BbEM MpU3MBI 1 D i Y brg
ometria#program
https://www.yaklass.ru/p/ge
62 O06BbEM MPU3MBI 1 D i Y brg
ometria#program
https://www.yaklass.ru/p/ge
63 O0BEM TpU3MBI 1 b . Y brg
ometria#program
64 KonTponbHas paborta o teme 1
"O6BbEMBI MHOTOTPAaHHUKOB"
IToBTOpEHUE: CeUeHUs, 4
PAcCTOSIHUA U YIJIbI
[ToBTOpEnue, 0600IIEHNE https://www.yaklass.ru/p/ge
65 cUcTEMaTH3aIUs 3HAHWA. 1 ometria#program
[TocTpoeHune ceueHuii B
MHOTOTPaHHUKE
IToBTOpenue, 0600IIEHNE https://www.yaklass.ru/p/ge
CHCTEMATHU3AaLUs 3HAHUH. ometria#tprogram
Brrunciienue paccTosHMiA:
66 MEXY JBYMSI TOYKaMHM, OT 1
TOYKH JIO IPSIMOM, OT TOYKH JI0
IIJIOCKOCTH, MEXTY
CKPEITUBAIOIIMUMUCS TPIMBIMHU
https://www.yaklass.ru/p/ge
67 Hrorosas koHTposbHas paboTa 1 .
ometria#program
IToBTOpenue, 0600IIEHNE https://www.yaklass.ru/p/ge
CHCTEMAaTH3aLMsl 3HAHUIA. ometria#proqram
Boruncnenue yrinoB: Mexay
68 CKPEIMBAIOIIMMHCS TPSIMBIMH, 1
MEXK]y MPSAMOU U MIIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB
MEXK]Y INIOCKOCTSMHU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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