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IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOro ypOBHS sl OOYIArOIIHXCS
10 —11 kmaccoB pazpaborana Ha ocHOBe DenepanbHOTO TOCYIapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa cpeiHero oduero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX MMPOBBIX TpPEOOBaHUH,
MPEeIbABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMil pOoCCHIICKOrOo 00pa3oBaHUS.
Peanmaunﬂ mporpaMmal oOecrieunBaer OBJIaJICHUEC KIITOYCBBIMH KOMIICTCHIIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIO0CTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBbHOI'O pa3BUTUA JIMYHOCTU O6y‘IaIOHII/IXC$I.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
0O0yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yIbTaTOB
0oOydJeHUs TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BHTHS OOydaromuxcs, GopMHpOBaHUS
(YHKIIMOHATBHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3yYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYINTHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIUi, COOTHOIICHUH PEATbHOTO W HJICATBHOTO, XapaKTepe OTpPaKeHUs
MaTeMaTHUYEeCKON HAyKOW SIBJEHUWU M MPOIECCOB PEaJTbHOr0 MUPA, MECTE T€OMETPUN B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHWIO HAyYHOTO MHPOBO33PCHHS YYAIIUXCS, a TaKKe KadecTB
MBIIIUICHUS, HEOOXOAUMBIX JUIS aallTallid 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 MepIIIeHHE, (HOpPMUpYEMOe MPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMCHHE BBIJIBUTATh M OIPOBEPraTth THUIOTE3bl HEMNOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBEHHO-HAYyYHOTO IWKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AEATeNBHOCTH 4YenoBeka. OpueHTalusi 4YeloBeKa BO BPEMEHU M IMPOCTPAHCTBE —
HEOO0XOIMMOE YCIIOBHUE €r0 COIMABLHOTO ObITHS, (opMa OTpaKeHHsS OKPYXKAIOMIETO MHUPA,
yCJIOBHE YCICHNIHOTO TO3HAHWUS M  aAKTHUBHOTO  MPeoOpa3oBaHHs  JCHCTBUTEIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
JEATEIbHOCTH, SBISETCS OJHUM M3 MPOPECCHOHAIBHO BAXKHBIX KAueCTB, IMO3TOMY aKTyallbHA
3agaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE OOyUEHUS
— oOmieoOpa3oBarenbHOEe U OOMIEKYTHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
JeUCTBUM, crienn(UYHBIX TEOMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJIOIKEHHUS 00pa30BaHUS 10
CTEUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HaueHa JUIs OOyJaromIuXCs
CpelHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEIILHBIX 3aTPYIHCHHI Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOWTH
o0IIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEMU(PUKONH T€OMETPUHN U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM o0riecTBe. Kpome 3T0T0, OHU UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
Oonee rryO00OKO, €CITU B JAIBHEUIIIEM BO3HHKHET HEOOXOUMOCTh B TEOMETPUICCKIX 3HAHUSAX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ajna4. [IpuopurerHsiMu 3a1aqamu ocBoeHus Kypca «I'eomerpumn» Ha 0a30BoM 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 MATEeMAaTUYCCKUX MOJICIISX, TIO3BOJISIONINX OMUCHIBATh U M3Y4aTh Pa3HbIC
SIBJICHUS] OKPYKAIOIIET0 MHUPA;

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

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

e (opmupoBaHUEe YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O MHOTOTPaHHUKAX U
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

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

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

e (opmupoBanue (PyHKIMOHATBLHON T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHHE
pacrno3HaBaTh MPOSBICHUS IT€OMETPUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEN B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3/laBaTh TEOMETPUYECKHE MOJEIH, NPHUMEHSTh OCBOCHHBIN
reOMETPUYECKUN ammapar Juid pelieHusT MNPaKTUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4eHus 3ajad, pellaeMblX Ha YpPOBHE HWHTYUTHUBHOTO TIO3HAHUS, U
omnpenenéHHbIM 00pa30M OpraHu30BaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JaTbHEHIIIEMY U3yYCHHIO MTPEIMETa.

[Ipenmnourenue OTAAETCS HAIVISIIHO-KOHCTPYKTUBHOMY METOy OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET pelIeHUs 3a7ad Ha CO3/IaHue MPOCTPAHCTBEHHBIX 00Pa30B U
3ala4y Ha OIMEpPUPOBaHWE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOJHOTO COJIEp KaHMsI.

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



[0 COJCP)KATEIbHBIM JIMHUSM, HO M IO ToJaM OOydYeHHs Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 ToJaM 00yUeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
LITO6I)I OBJIAICHUC TCOMETPUICCKUMU IIOHATUAMUAU n HaBbIKaMU OCYIICCTBJIAIOCH
MOCJIEIOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPESMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupsis u yriayOossis e€, o0pasysi IpOYHbIE MHOYKECTBEHHBIE CBA3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM I1JTIAHE

Ha u3yuenne reomerpuu oTBOIUTCS 2 yaca B Heenmto B 10 kinacce u 1 yac B Hepento B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.

COJAEPKAHUE YYEBHOTI'O KYPCA

10 KJTIACC

IIpsiMble U MIIOCKOCTH B NPOCTPAHCTBE

OcHOBHBIE TIOHATHUS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTb, TPOCTpaHCTBO. [loHsaTHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMbI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacrionoeHne NpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJIeIbHbIE U
cKpemuBampmuecss npsamsle. llapamnenbHOCT NPSAMBIX K IUIOCKOCTEM B MPOCTPAHCTBE:
MapajuieJIbHbIE MpPSMbIE B MPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPSIMBIX; MAPATIIETBHOCTH
NpsIMOM M IJIOCKOCTH. YTJIbI C COHANPABICHHBIMH CTOPOHAMM; YroJl MEXAy NpPSIMbIMU B
npoctpanctBe.  [lapaiienbHOCTh  IJIOCKOCTEH:  MapajieJbHbIE  IJIOCKOCTH;,  CBOMCTBA
napajuieNbHbIX IiockocTel. [Ipocrelinirie npocTpancTBeHHbIE (GUTYPHI HA IMJIOCKOCTU: TETPAdIP,
KyO, MmapaJijiesienuIe; IoCTPOSHUE CEUCHHUI.

[lepneHUKyYISIpHOCTh  HPSAMOM M IJIOCKOCTH:  NEPIEHAUKYISPHBIE IpsMbBIE B
MPOCTPAHCTBE, MpsIMbIE MapajUlelIbHblE W TMEPHEHIUKYISPHbIE K IUIOCKOCTH, HpPU3HAK
NEePIEHIUKYISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopemMa O MNpsIMOM NEepHeHAUKYJIAPHOU
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXIY HPSIMOM U IJIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYrpaHHOro yria. [lepneHaukynsp M HakJIOHHBIE: pACCTOSIHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE OT NPSIMOM J0 TIOCKOCTH, NpPOEKIus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKyYISPHOCTD MJIOCKOCTEN: MPU3HAK MEPIIEHIUKYISIPHOCTH ABYX IUIOocKocTeil. Teopema
0 TPEX MEPIEeHIUKYISIPAX.

MHoOrorpaHHuKHu

[loHdaTE MHOrOrpaHHUKAa, OCHOBHBIE 3JEMEHThl MHOIOTPAaHHUKA, BBIMYKJIbIE U
HEBBINYKJIbIE MHOTOTPaHHMKH; pa3BEPTKAa MHOTOrpaHHuka. [IpusMa: N-yronbHas nmpusma; rpaHu
Y OCHOBAHMsI MPU3MBI; NIpsiMast M HAKJIOHHAs IPU3MbI; OOKOBAs M MOJIHAsl TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsIMOYTOJIbHBIN Mapajuiesienunen U ero csoiictea. Ilupamupa: Nn-yronbHas
NUpaMujia, TpaHU U OCHOBaHME NUPaMUbl; OOKOBas W TOJHAs IMOBEPXHOCTb MHPAMMIBI;
IIpaBWJIbHAsE W YyCEU€HHas MNHpamMuia. OJIEMEHTbl MNpU3Mbl M nuUpaMuisl. [IpaBunbHbIE
MHOTOTPAaHHUKU: INOHATHE MPAaBUIBHOIO MHOIOIPAaHHUKA; MPAaBUJIbHAS NPHU3Ma U IPABHIIbHAsS
NUpaMuIa; MpaBUWIbHAS TPEYroJibHas MUPaMUAa U MpaBUIbHBIN TeTpasap; Kyo. IlpencraBienue



O IMpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’JAp, HOoJAeKa’Ap M ukocadap. CedeHus Opu3Mbl U
MIAPaMHUIBI.

CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, IMPSAMON, IJIOCKOCTH.
DneMEeHThl CUMMETPUH B IUpaMuUax, Napajuienenurenax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Brranciienue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, muaronanw, yrisl. [lnomans 60xkoBoi
IIOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH IPSAMOM IPU3MBI, IUIOIIAJb OCHOBAHMM, Teopema O
OOKOBOH IMOBEPXHOCTH TPSIMON mNpusMbl. Ilnomans OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH
NPaBUIBHON NMHUPaMH[BI, TEOpeMa O IJIOMAaH yced€HHOU mupamuibl. [loHsTHe 00 00BEME.
OO0BbEM nupamMuibl, IPU3MBI.

[lonoOusie Tena B mpoctpancTBe. COOTHOWICHHS MEKIY IUIOMAASIMU TIOBEPXHOCTEH,
00bEMamMu MOJOOHBIX TEJ.

11 KJIACC

Tena ppamenust

Hunmuaapudeckass MOBEPXHOCTh, 0O0pa3yomife IMIMHAPUYIECKOW TIOBEPXHOCTH, OCh
WIAHAPUIECKOH oBepXHOCTH. LIMmmuHAp: ocHOBaHMS 1 OOKOBAas TIOBEPXHOCTH, 0Opasyromas u
0CB; TUTOTIA/Ib OOKOBO 1 TIOJTHOH MOBEPXHOCTH.

Konundeckasi moBepXHOCTh, 00pa3yrolmne KOHHYECKOW TOBEPXHOCTH, OCh W BEpIIMHA
KOHUYECKOW TOoBepxXxHOCTH. KOHyc: OCHOBaHHME W BEpIIMHA, OOpasyromias W OCh; IUIONIAIh
OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0oOpa3yollie U BBICOTA; OCHOBAHMS U
OOKOBAas TOBEPXHOCT.

Cdepa u map: neHTp, paauyc, auUameTp; IUIOIIa[b HMOBEpXHOCTH cdepbl. B3aumuoe
pacrosio’keHre chepsl ¥ IIIOCKOCTH; KacaTeabHas IIOCKOCTh K cepe; momans chepsl.

N300paxkenue Ten BpalleHus Ha MI0CKOCTU. Pa3BépTka nunuHApa U KOHyca.

KomOunamuu Ten BpaiieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIM OKOJIO
cdepsl; cdepa, BiMcaHHAS B MHOTOTPAHHUK, UITH TEJIO BPallleHHUS.

[Tonsatue 06 o6béMe. OcHoOBHBIE CcBoiWicTBa 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajienenumnena u cieactsus u3 He€. O0bEM IMHIpa, KoHyca. O0bEM
iapa u miomasas cepsl.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHMS MEXKAY IUIOMIAIIMU IOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEl.

Ceuennst nunuHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEeUeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIliee Yepe3 BEPIIHUHY), CEUeHHUs 1Iapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha muiockoctu U B ipocTpancTBe. Clio)keHHe U BEIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uyuclo. PasnokeHue BekTOopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunesaa. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII ICHCTBUI C BEKTOPAMHU.
[IpssmoyronpHas cuctemMa KOOpAMHAT B TpocTpaHcTBe. Koopmunatel BekTopa. I[Ipocreiimine
3ala4yd B KOOpAMHATaX. Yrol MexAy BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB MeXIy NPSMBIMU U THIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ TpH
pElIeHUH TEOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarnkay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOrO OOIIECTBa, MPEICTABICHUEM O MATEeMaTHYECKUX 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(OpPMUPOBAHHOCTBHIO POCCUICKON I'PpaKIAaHCKONW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JTOCTIDKCHHM B IPYTUX HayKaX, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTI)KCHHM HAyKH W JEATEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYHMBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTE€MAaTHYECKUM acClEeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHAbIXA, peryispHas Quamdeckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHONM JEeSITENFHOCTH, CBS3aHHBIM C MAaTEMAaTUKON M €€ MPHUIIOKEHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa TMPOTSHKEHWH BCEW JKWM3HU; TOTOBHOCTHIO K AKTHBHOMY Y4YacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa  JKOJOTHYECKUX MpoOieM; OpUeHTalued 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(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKU U MaTEMaTHUYECKOM KyIbTYpOW KaK CpPEJICTBOM IO3HAHUs
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 NPOYECcco8 00yuarowmuxcs (0ceoeHue memooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXIy MOHATHIMH, (DOPMYIHPOBATH OMPEICICHUS TOHSITHH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIEHHUS: YTBEPAUTEIbHBIE U
OoTpuLaTeNbHbIe, €MHUYHBIC, YACTHbIE U OOLINE; YCIOBHBIE,

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

e JleNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEIYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPDI; 000CHOBBIBAaTh COOCTBEHHbBIE CYKJACHUS U BBIBOJIBI;

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

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KAaK  MCCIENOBATENbCKUN  MHCTPYMEHT  IO3HAHMS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIEJOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBeKTa, sBIEHHS, Ipollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH MOTYy4EHHBIX
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(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

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

OIICHUBATh HAIEKHOCTh HMH(POPMAIUM IO CaMOCTOSITEIBHO CHOPMYTUPOBAHHBIM
KPUTEPHSIM.

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

BOCIPUHUMATE ¥ (DOPMYJIHPOBATH CYXKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU M HEIIMHU
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 0OCYKJIEHHsI 337]aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, IPOOIIEMBI,
pelmiaeMoi  3agaud, BbICKA3bIBaTh WUJEH, HAIEJICHHbIE Ha TOUCK pPEIICHHUS;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHMBaTh Pa3InuMe U CXOJCTBO MO3UIIMI; B KOPPEKTHOH Popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPE/ICTaBIATh Pe3yNbTaThl PEHICHUs 3aaud, SKCIIEPUMEHTa, UCCIIEOBAHUS, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
NpH pPEUICHWH Y4YeOHBIX 3a/la4; NPHUHUMATh IeJIb COBMECTHOH JESTEIbHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYNNOBBIX (hopMax paboThl (0OCykaeHHsI, 0OOMEH MHEHU, «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 KPUTEPUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhvie pezynamuegnsle oeticmaus, 06ecneuugaiom hopMuposanue CMoiCi08biX

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

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

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCUCTBUH M MBICIUTENBHBIX TMPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjbTaTa PELICHUS MaTeMaTU4eCcKOU
3a/1a4y;

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

® OLEHUBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUAM, OOBACHATH INPUYHUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATHUSAMH: TOYKA, MPAMas, INIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIICACTBHSI U3 HUX MPH PEIICHUH T€OMETPHUSCKUX
3aad.

OnepupoBaTh TOHATHSAMH: TAPAUICIBHOCTE W TMEPHEHAUKYISIPHOCTH MPSAMBIX U
IIJIOCKOCTEM.

KrnaccuduimpoBars B3anMHOE PacIioJIOKEHHE PSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JBYI'PaHHBI Yroj, TpaHd ABYTPaHHOTO yria, pebpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TpaJaycHas Mepa JABYTPAaHHOTO yTJa.

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

Pacrnio3HaBath OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (IIMpaMu[a; MPU3Ma, MPSMOYTOJIbHBINA
napajuiesienume, Kyo).

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

OnepupoBaTh MOHATUSAMH: CEKYILasl TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

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

CTtpouTh CeUeHUS] MHOTOI'PAaHHHUKOB METOJOM CJICZOB, BBINIOJIHATH (BBIHOCHBIC) TUIOCKHUE
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 BBIYMCICHHUE DPACCTOSHUN MEXIy IBYMs TOYKaMHU, OT TOYKH JIO
MPSIMOM, OT TOYKHU JI0 MIIOCKOCTH, MKy CKPEIINBAIOIIUMHUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKHX BEIMYMH 10 oOpasluaM WId
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a/1ad Ha BBIYUCICHHE YIJIOB MEXKAY CKPEHIMBAIOUIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TJIOCKOCTBIO, MKy TUIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

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



OnepupoBaTb MNOHATUSMHU: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

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

[Ipumensite reoMerpudeckue (GakThl ISl  PEUICHHS CTEPEOMETPUYECKUX  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 MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAaHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUM U
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTHUYCCKU
chopMyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIN C HCIOJh30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIINYUH.

11 KJIACC

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

Pacno3naBate Tena BpameHus (MUJIMHIDP, KOHYC, cdepa U 1map).

OOBACHATBH CITOCOOBI TTOJTYICHHUSI TEJT BPAIICHUS.

KnaccudummupoBaTs B3auMHOE pacmoyioxkeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMCHTA,
IIApOBOM CJIOH, OCHOBAHUE MIAPOBOTO CIIOSI, BEICOTA 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, BIMCaHHAS B MHOTOTPaHHHK HITH TEJIO BPAIICHUS.

BBIUUCIIATE COOTHOIIECHHSI MEXIY IUIOIMIASIMH TOBEPXHOCTEH M 00BbEMaMHU IOJTO0OHBIX
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 CEUCHUS TEJ BPAICHUSI.

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

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATh ACWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOKEHUS BEKTOpa
Ha YHCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[IpuMeHsTh MpaBUiIoO MapauieIenunea.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpPa, PaBCHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, yroj MEXKIYy BEKTOpPaMH, CKAISPHOE
MIPOU3BE/ICHNUE BEKTOPOB, KOJUIMHEAPHBIC  KOMIUIAHAPHBIC BEKTOPHI.

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

3aaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

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

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

Pemratn 3aa4u Ha JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOIICHUN U HaXO0XJICHHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WM aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajia4.

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

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

[IpuMeHATH MONMy4YEeHHBIE 3HAHUS HA NMPAKTUKE: aHAIU3UPOBATH PEAIbHBIE CHUTYALMH H
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMaTN4YCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIIEI0BATh TMOCTPOCHHBIC MOJICIH C WCIOJh30BAaHHMEM TI'€OMETPHUYCCKHX MOHITHH U TEOpeM,
anmapata ajareOpbl; pemarh MPaKTHYSCKUE 3a/1a4H, CBSI3aHHbBIC C HAXOXKICHUEM IeOMETPHUYCCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1
BEAICHHE B CTCPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
[IpsiMbIe M TIIOCKOCTH B MPOCTPAHCTBE. bubnuoreka [IOK
2 . 12 1
[MapanmienbHOCTh MPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIOCKOCTEH https://m.edsoo.ru/1c209e37
bub OK
4 VYTrIel MeXy IPSMBIMU U TIFIOCKOCTSIMU 10 1 h ;IDJSI:I;I/(:;ZI;ZE”U 16209037
bu6mmoreka [IOK
5 M 11 1
HOTOTpAHHIH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 O6bé 9 1
EMEL MEOTOTPAHRHHEOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1 Bubmiorexa LIOK
P ’ P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 T 12
c/14 BpATIeHiA https://m.edsoo.ru/1c209e37
bubmmoreka [IOK
2 O06ne 5 1
DEMBLTE https://m.edsoo.ru/1c209e37
bu6 OK
3 BexTops! ¥ KOOpAMHATHI B MPOCTPAHCTBE 10 1 h;}::?/%::;ii.ru 116209637
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
CHCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KouunyecTBo yacoB 1 DJIeKTPOHHBbIE HU(PPOBHIE
° ara
Tema ypoka KonTposbnbie | IlpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna

1 13)0 5 z . ap cviKa 1 bubmmoreka [{OK

u JKEHUS Ha PUCYHKAX:
p pHCYH B https://m.edsoo.ru/aecc77cd
M300pakeHMS TIIIOCKOCTEH,
napajuIeNbHbIX IPSIMBIX (OTPE3KOB),
CEpEeIMHBI OTPe3Ka
TlousTusa: nmepecekaromnuecs

2 OCKOC pe €CEKaIOIIHEC 1 Bubnuorexa LIOK

IJI0CKOCTH, TI K uecs

P B https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IIOCKOCTh
[TonsTus: nepecekaronyecs

3 I; cce . 1 bu6mmoreka [IOK

IJIOCKOCTH, TMePECeKaIOIecs

P B https://m.edsoo.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOTOI'PaHHUKAMU,

4 n300pakeHue MHOTOTPAHHHUKOB Ha 1 bubnmuoreka [JOK
PHCYHKaX, Ha MIPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTrexax
Havanehbie cBenenus o kyoe u

5 8 . 4 1 bubnuoreka [JOK
nUpamuie, uX pa3BEPTKU U MOJIETH.

panit pasBep A https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHUKOB
HavaneHbie cBeneHus o Kyoe u

6 ! R Y 1 bubnmuoreka [JOK

MUpamMuie, uX pa3BEPTKU U MOJICTH.
pantit paspep A https://m.edsoo.ru/3d8ffd32
CeueHnsi MHOTOTPAaHHHUKOB
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TTonsaTre 00 aKCHOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPHH:

bubmuoreka [JOK

! AKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

8 MMOCTPOEHUH CTEPEOMETPUH: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

9 TIOCTPOEHNUH CTEPEOMETPHH: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHH U https://m.edso0.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsaTue 06 akCHOMATHIECKOM

10 MOCTPOEHUH CTEPEOMETPUH: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmMbIx

1 B IIPOCTPAHCTBE: MEPECEKAIOIIUECS, bubnmuoreka [JOK
napajuie/IbHbIE U CKPEIIMBAIOIIHECS https://m.edso0.ru/1a2520f6
psiMbIE
[TapanienbHOCTb NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:

12 napajuieIbHbIe EpﬂMliIe B bubmmorexa LIOK

https://m.edsoo.ru/93ad36b3

MIPOCTPAHCTBE; MapalIebHOCTD
TPEX MPSIMBIX
[TapannensHOCTh TPSIMBIX U

13 IIJIOCKOCTEHN B IIPOCTPAHCTBE: bubnuoreka [IOK

[TapamienbsHOCTb IPSAMOM U
IIJIOCKOCTH

https://m.edsoo.ru/ee1d19b9
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VYTIuIBl ¢ COHANPAaBICHHBIMU

bubmuoreka [JOK

14 CTOpPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo0.ru/2935a9a0
17 [TapamiensHOCTB IIJIOCKOCTEM: bubnuorexa [JOK
napauiebHbIC TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayieIbHbIX bubnuorexa [JOK
IIIOCKOCTEH https://m.edso0.ru/e504d656
[Ipocreiimre TpoCTpaHCTBEHHbBIE
19 (bgrypm Ha nnorc):Kocl;H: TETpadap bubmmorexa LIOK
’ https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnesa
. bu6mmoreka [IOK
20 Hocrpoetiite cerermit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoere cererii https://m.edsoo.ru/ec26fe5d
KounTponbnas pabora o teme
29 "IIpsimMbIe ¥ TIJIOCKOCTH B bubnmuoreka [JOK
mnpoctpancTBe. [lapaniensHoCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieH TUKyIAPHOCTD MPSMOM U
23 HH(I))CKO(iH:}Iie;neHnHKyJP;ﬂpHHe bubmmorexa LIOK
https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 [IpsiMble napajuieabHbIEC U bubnuoreka [IOK
NEePIEeHUKYIISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble napajuieabHBIEC U bubnuoreka [IOK

NEPpUNCHAUKYIIAPHBIC K IINIOCKOCTU

https://m.edsoo.ru/ha545966
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[Ipu3Hak nepnesauKyIspHOCTH

bubmuoreka [JOK

26 HPSIMOM M TUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
NPSIMOM ¥ TUIOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o npsimoit bubnuorexa [JOK
MEPICHIUKYIISIPHOM TUIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsimoit bubnuorexa [JOK
NEePICHIMKYISPHON TUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuorexa [JOK
NEePICHIUKYISPHON TIOCKOCTH https://m.edsoo.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:
31 paccTosTHUE OT TOYKH JI0 bubmuorexa [JOK
TUIOCKOCTH, PACCTOSIHUE OT MPSAMOit https://m.edsoo.ru/33c477d3
710 IJIOCKOCTH
[leprienAnKyIsAp U HAKIOHHBIE!
paccTosiHuEe OT TOYKH JI0 bu6mmoreka [IOK
32 .
IUIOCKOCTH, PACCTOSIHHE OT TPSMOM https://m.edsoo.ru/66fefadd
710 IJIOCKOCTH
[leprienAMKyIsAp U HAKIOHHbIE!
33 paccTosiHue OT TOYKH JI0 bu6mmoreka [JOK
IUIOCKOCTH, PACCTOSIHHE OT HPAMOM https://m.edsoo.ru/a5b7b8e3
710 IUIOCKOCTH
[leprienAMKyNAp U HAKIOHHbIE!
34 paccTosiHMEe OT TOUYKH JI0 bubnuoreka [IOK
TUIOCKOCTH, PAaCCTOSIHUE OT TPSMOi https://m.edsoo.ru/dbee22bc
JI0 TUIOCKOCTH
35 VYTIiel B IPOCTPAHCTBE: YIOJI MEXIY bubnunoreka [JOK

MIPSIMOM U TJIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4
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JIBYrpaHHBIN yroJi, TMHEHHBIN yroj

bubmuoreka [JOK

3 JBYTPaHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN Yrom bubnuorexa [JOK
JBYTPaHHOTO yTriia https://m.edsoo.ru/c7c777ed
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
38 prljl)sﬂalcﬂ He}}),HeEIII/IKyJIﬂpHOCTI/I Brbmiorexa LIOK
- https://m.edsoo.ru/ec3e2da3
JBYX IUTOCKOCTEH
[TepieHAMKYASIPHOCTD MIOCKOCTEN:
39 HpI/IngaKH HG}ZHGEIJII/IK}’J‘I?IpHOCTI/I Brbmiorexa LIOK
- https://m.edsoo.ru/ed9e2a8e
JBYX IUTOCKOCTEH
[TepieHAMKYASIPHOCTD MIOCKOCTEN:
40 np£3Ha1iI negnefmmympﬂocm bubmmorexa LIOK
g https://m.edsoo.ru/ba75dc57
JBYX IUTOCKOCTEH
41 Teopema o TpEX mepHeHANKYIApAX bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHANKYIApAX bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHANKYIIApax Bubmiorexa LIOK
https://m.edso0.ru/9f246736
KonTponbHas paborta no Temam
44 "[leprieHIUKYASIPHOCTD HIPSIMBIX U bubnunoreka [JOK
wiockocter" u "YTibl MEKIY https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TJIOCKOCTSAMU"
[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTBI BuGmiorexa 1IOK
45 MHOTOTPAaHHUKA, BBIITYKJIbIE U

HEBBIITYKJIBIC MHOTOT'PAHHUKHU,
pa3BépTI<a MHOTI'OT'paHHHUKa

https://m.edsoo.ru/2d24e873
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IIpu3ma: N-yronpHas npu3Ma; rpaHu
1 OCHOBAHUS IIPU3MBI; IIpsIMast U

bubmuoreka [JOK

46
HaAKJIOHHAs MMPU3MbI; OOKOBAs U https://m.edsoo.ru/b4ad63ad
TIOJTHAS TIOBEPXHOCTh MTPU3MBI
47 [Tapamtenenunen, TpsIMOYTOJIbHBIN bubnuorexa [JOK
napaJulesIeuIe]] U ero CBONCTBa https://m.edsoo.ru/8a7be683
[Mupamuaa: N-yronbpHas MAPaMUIA,
T'PaHU ¥ OCHOBaHUE IMAPAMUJIBI;
48 6Ic)> ona OSTHAS TTO Ie) (J)lc bubnuorexa [JOK
KOBasl ¥ TIOJTHAS TIOBEPXHOCTh
P https://m.edsoo.ru/fhlcdOa5
MTAPAMHUJIBI; IPABUIBHAS
yceu€HHas nmupaMmuaa
[TpaBuTbHBIE MHOTOTPAHHUKH:
MTOHATHE MMPABUITHBHOTO
MHOTOTpaHHUKA; TpaBUJIbHAS bubmuorexa [JOK
49
pHU3Ma U IpaBUIIbHAS THPaMK/Ia,; https://m.edsoo.ru/074c8865
MpaBUJIbHASI TPEYTOJIbHAS MHpaMUaa
Y TIPaBWIBHBIN TEeTpasp; Kyo
[IpencraBienue o MpaBUIBHBIX
50 pedl P bubnuoreka [JOK
MHOTOTpaHHUKAaX: OKTadIp,
P P https://m.edsoo.ru/a0fdd5bf
JOJIeKa’Ap U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOUKH,
NPSIMOM, TJIOCKOCTU. DJIEMEHTbI bubnnoreka [JOK
51
CHMMETPHH B IIHPAMHIAX, https://m.edsoo.ru/b9e777d9
napajuieNienuneax, NpaBUIbHbIX
MHOTOTPaHHUKAX
Brruncnenue 3neMeHTOB
R bubnmuoreka [JOK
52 MHOTOI'PaHHUKOB: pEOpa,

AuaroHaliv, yriibl

https://m.edsoo.ru/6cdbecef
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[Tnomaas OOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSIMOMI

53 MPU3MBI, IJIOMIAb OCHOBAHHUI bubmmorexa [TOK
P > THIOTHD | ’ https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBO MOBEPXHOCTH
PSIMOM IPU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
s ITOBEPXHOCTH MTPABUIIBHON BuGmiorexa LIOK
HHpaMHUH Pl TEOPEMa O Hﬂom,,a A . https://m.edso0.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOMN
nrupaMuabl
55 KonTponbnas paborta no teme bubnuoreka [IOK
"MHoTOorpaHHUKH" https://m.edsoo.ru/a95f5c04
. bubmuorexa [JOK
>0 Homsrie 06 0bnEve https://m.edsoo.ru/7ad0020b
. bu6mmoreka [IOK
> OOBEM mHpani bt https://m.edso0.ru/235171b3
. bu6mmoreka [IOK
>8 OOBEM mHpavi bt https://m.edsoo.ru/f47dfefd
. bu6mmoreka [JOK
>9 OOBEM mHpavi bt https://m.edso0.ru/79¢10312
60 O0BEM TMpaMuUIbI bubmmorexa [IOK
panui https://m.edsoo.ru/2faadc3f
61 O06BEM TTPU3MBI bubmorexa [JOK
P https://m.edso0.ru/79853608
n bubmuoreka [JOK
02 OGBEM npi3MbI https://m.edsoo.ru/1e053890
63 OO0BEM MTPU3MBI bubmorexa HOK

https://m.edsoo.ru/482d3f51
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64 KonTtposnsHas paboTa o teme 1 bubmuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, 06o0mIEHNE

65 CHUCTEMaTU3als 3HaHHM. 1 bubnuorexa [JOK
[Moctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEnue, 060061EeHNE
CHUCTEeMaTU3alrs 3HaHH.

Brrunciienue pacCTOSHHIN: MEX
66 TIBYMSI TO'—IKaI\fI/I OT TOYKH IO * 1 bubmorexa HOK
. ’ https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TIJIOCKOCTH,
MEX Ty CKPEITUBAIOITUMUCS
MIPSMBIMH
67 Hrorosas koHTpoJbHAS paboTa 1 bubmmorexa LIOK
https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0600MIIEHNE
cUCcTeMaTH3alysI 3HaHUH.
Boruncnenue yrios: Mex
68 CerH_[I/IBaIOHlZIrMI/ICH np;n\igMH 1 bubmmorexa LIOK
. ’ https://m.edsoo0.ru/56765e8b
MEeXAY NPSAMOH U MIIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXTY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTposbnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
Cdepa u map: meHtp, paauyc,
1 JIMaMeTp; MIOIIAAb IOBEPXHOCTH 1 bubmmorexa [JOK
’ https://m.edso0.ru/0341bc2b
chepsl
B3aunmuoe pacnonioxxenue cdepsl

5 M TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IUIOCKOCTh K cepe; TIonaanb https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue chepsl, mapa Ha 1 bubmuorexa [JOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7{2
HunuHaaprdeckas TOBEPXHOCTb,

4 00pasyromue MUIHHIPUIECKOM 1 bubmuorexa [JOK
MMOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8cl
IUJITUHIPUIECKON MOBEPXHOCTH
Hunmuuap: ocHOBaHMS M OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 bubnmuoreka [JOK
IUIOMAAb OOKOBOM M MOJIHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3obpaxenne muiInHapa Ha
IUIOCKOCTH. Pa3BEpTka nunuaapa.

5 Ceuennst nuuHApa (TIOCKOCTHIO, 1 bubmuoreka [JOK

napayienbHON UITN
MEePIEeHIUKYIIPHON OCU
WIHH]IPA)

https://m.edso0.ru/016e25eb
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Konnueckas noOBEpXHOCTb,
o0pa3yrIne KOHUIeCKOU

bubmuoreka [JOK

! MOBEPXHOCTHU, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHoOBaHNE U BEPIINHA,

8 06p§;y101ua51 1 OCb; Hnopmazn, Bubnuotexa LIOK

N . https://m.eds00.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTU
VYceu€Hnsiil KoHyC: 00pa3 ue

9 1 BBICOTA, OCHOB};HI/H[ E 6(3,::())1;131;[ Bubnuorexa LIOK
’ https://m.edsoo.ru/1468bab3

MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
napasuieIbHOM OCHOBAHHIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TIPOXO/ISINEH Yepes
BEPIINHY)

1 KomOunarus Ten BpamieHus u bu6mmoreka [IOK
MHOTOIPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHuK, OMMMCaHHbIN

12 okoJ1o cepsl; cepa, BOUCaHHAsS B bubnuorexka [JOK
MHOTOI'PaHHHUK HJIH B TEJIO https://m.edso0.ru/0b136158
BpaIllCHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBA 0OBEMOB TeI https://m.edsoo.ru/26a03fb7

14 O0BEM MIMHIpa, KOHyca bubmmorexa [TOK

’ https://m.edso0.ru/5513d87b

15 O06BEM mapa u miaomaas chepbl bubmorexa HOK

https://m.edsoo.ru/d189hde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TogoGHBIE TeNla B TPOCTPAHCTBE.
CooTHOLIEHUS MCXKAY IIomagsaMu

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMK https://m.edsoo.ru/810cfleb
MMOJOOHBIX TEI
K o
| e
" patt https://m.edsoo.ru/4a33a8ab
Tel
BekTop Ha mIockocTu U B bubnuorexa [JOK
18
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 C.]'IO)KGHI/IG 1 BBIYUTAHUEC BECKTOPOB BH6HHOTeKa HOK
P https://m.eds00.ru/23f4f089
20 YMHOkKEHNE BEKTOPA HA YHCIIO bubamorexa [IOK
p https://m.edsoo.ru/dee379eb
P N
2 nexowmmamape pekTopav. Buborexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenunena
. Pemelemee 3a§aq, CBHSaHP;LjX c ) BuGnorexa LIOK
MIpUMEHEHHUEM IIPABUJI JICHCTBUH C
P P A https://m.edso0.ru/5a827900
BEKTOpaMu
)z KooparHaTHO-BEKTOPHBIM METOT BuGnorexa LIOK
[IpY PELIEHUH T€OMETPHUECKUX
PHP P https://m.edsoo.ru/d3alfe30
3a7a4
[IpsimoyromnbpHas cucrema
ooPA . cxropa. https://m.edsoo.ru/48db7058
[Ipocreiimme 3axaun B
KOOpJIuHATaX
25 Yroa Mex 1y BEKTOpaMH. bubnuoreka [IOK



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

CkansipHO€ ITpOU3BEACHUE
BEKTOPOB

https://m.edsoo.ru/725effc4

Beruncnenue yriioB Mexay

bubmmoreka [{OK

26 HPSIMBIMHU | TUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
KonTtponbHas paboTa o Teme

27 "BGK"II‘)OPI)I u K(I))OpZII/IHaTI)I B Brbmiorexa LIOK

. https://m.edsoo.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpEeHue, 0600IIeHNE U

28 CHUCTEeMaTU3als 3HaHHM. bubnuoreka [JOK
OcHoBHbIe HUTYpBI, HaKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca INITaHUMETPUN
[ToBTOpEeHuE, 0600IICHNE 1

29 CHUCTEeMaTH3als 3HaHU. bubmuorexa [JOK
OcHoBHbIe (HUTYPHI, AKTHI, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHue, 0600IICHNE 1

30 cUcTeMaTu3alys 3HaHui. 3agauu bu6mmoreka [IOK
IUTAHUMETPUHU B METOIBI X https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHUE, 0600IICHNE 1

31 cucTeMaTu3anys 3HaHui. 3agauu bu6mmoreka [JOK
IUTAHUMETPUHU B METOBI X https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEHUE, 0000IICHNE 1

32 CHCTEMAaTHU3aLMS 3HAHUM. bubmuoreka [JOK
OcHoBHbIe (HUrypsbl, HakThl, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepeOMETPHH

33 HToroas koHTpoJbHAsA paboTa bubnuoreka [IOK



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEHue, 0600IIeHNE U
CHUCTEeMaTU3alus 3HAHUI

bubmuoreka [JOK
https://m.edso0.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJibTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [TpuMeHSTh aKCHOMBI CTEPEOMETPUH H CIEJICTBHS W3 HUX MPH PEIICHUH
' TeOMETPUIECKUX 3a1a4
-3 OnepupoBaTh MOHATHUSMH: MAPAJUIETBHOCTh W TEPICHIUKYISIPHOCTH
' MPSIMBIX U IIOCKOCTEN
-4 KnaccupumnmpoBaTh B3anMHOE pacroIOKEeHUE MPSIMBIX M TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUAMU: ABYTPAHHBIN YroJ, rpaHd JBYTPAHHOIO yIJja,
7.5 pedpo IBYrpaHHOTO yIiia, TUHEHHBIM YroJl IBYTPaHHOTO YIJIa, TpaaycHas
Mepa ABYI'PaHHOIO yria
_ OnepupoBaTh MOHATUAMHU: MHOIOI'PAaHHMK, BBITYKJIBIM M HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBI MHOTOTPAaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BUJAbI MHOTOTPAaHHUKOB (MHMpaMuja, MpHU3Ma,
' MPSMOYTOJIBHBIN Mapajuieenume;, Kyo)
KnaccupunupoBaTb  MHOTOIpaHHMKHM, BBIOMpass ~ OCHOBaHUS Ul
- g K1accupuKauy  (BBIOIYKJIbIE U HEBBINYKJIbIE  MHOIOIDaHHMKH,
. IpaBUIbHbIE ~MHOTOTPAHHUKH, TMpPsIMbIE M  HAKJIOHHBIE IPU3MBI,
napasiesienumne bl)
29 OmnepupoBaThb HNOHATHSAMMU: CeKyIas IIOCKOCTB, ceueHue
. MHOT'OI'paHHHMKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh ce4YeHHsS MHOTOTPAaHHUKOB METOJOM CJIEJIO0B, BBIMOJIHATh
7.11 (BBIHOCHBI€) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX UTYD:

BH/I CBEPXY, COOKY, CHU3Y




7.12

Pemrate 3ala4i Ha HAXO0XKXACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropyurMaMm, MNPpUMCHAA HM3BCCTHLIC AHAJIUTUYCCKUC MCETOJbI IIpH
peIICHHU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYMCIICHHC
paCCTOﬂHI/Iﬁ MCXKIY ABYMs TOYKaMH, OT TOUYKHU 0 HpﬂMOfI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAX0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WIM aJrOpUTMaM, IMPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOIbl TpHU
pElIeHUN CTaHAAPTHBIX MaTEeMaTHYECKUX 3a/Jad Ha BBIYUCIICHHE YTJIOB
MEXIy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXIY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHrneM (GopMyJ, BBIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOUIaJsMHU MOBEPXHOCTEH, o0bEMamMu 10100HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, MpeACTaBIECHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTs reomerpudeckre (PaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoJiaraloiuX HECKOJbKO IIAaroB pPEIIEeHUsl, €ClIU YCIOBUSA

IPUMEHEHHUS 33]IaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHbBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

7.19

HpI/IBOI[I/ITL INpUMEPbI MAaTCMAaTHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJIC U

JKHU3HH, paCIIO3HABATDh IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh NMOTydYeHHbIEC 3HAHUS HA MIPAKTHUKE: aHAJIM3UPOBATh PeallbHbIE
CUTyallUl M NPUMEHATh M3y4YEHHbIE IOHATHS B IpoOLECCe IOMCKa
peleHus MaTeMaTHYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBATh PEAJIbHbIE CUTYallUH Ha S3bIKE T€OMETPUH, HCCIENOBATh
IOCTPOECHHBIE MOJIENH C HMCIOJIb30BAHUEM TI'E€OMETPUUECKUX IOHITHHA H
TeopeM, arnmnapara ajareopsl, pelaTh MPaKTUYECKHe 3a7a4M, CBS3aHHbBIE C

HaXO0XKIACHUEM I'€OMCTPHUICCKUX BCIINYUH




11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 041ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OnepupoBaTh NOHATHAMHU: [HJIHMHIPUYECKAs TIOBEPXHOCTH, 00pa3yromme
6.1 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3ylomyue KOHMYECKOW  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TNl BPAIICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH
OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTAa,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
IIaPOBOTO CIIOS, IIAPOBOM CEKTOP
6.5 Bbruncnare 00bEMBI M MIIOIIAAM TIOBEPXHOCTEH TeNl BpalleHHs,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (popMyI
OnepupoBaTh NOHATHSMHM: MHOTOTPaHHMK, BIIMCaHHBIH B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BMCaHHAsT B MHOTOTPAHHUK WJTH TEJIO
BpALLCHUS
6.8 BbluucnaTe  COOTHOLIEHMS MEXAy IUIOIAASIMU IOBEPXHOCTEH H
' 00BpEMaMHU ITOJOOHBIX TENT
6.9 N306paxxaTs n3ydaemble QUIypbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpXY, COOKY, CHHM3Yy; CTPOUTH CEUYECHHS Tel
BpALCHUS
W3BnekaTh, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(GOPMAIHMIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKMX (UTypax, NpPEeACTaBICHHYIO Ha
yepTekax U pUcyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MpearojararolliX HECKOJbKO IIaroB pPELICHHs, €ClIU YCIOBHSA
MIpUMEHEHUs 3aJlaHbl B SIBHOM opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBLIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMU OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MOHATUSAMU: JEKApTOBbI KOOPJIMHATBHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJl MEXKIy BEKTOpPAaMM, CKASIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NMPOU3BEACHHE BEKTOpA Ha YMCIO, YroJl
MEXAYy BEKTOPAaMH, CKaJISIPHOE MPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUEM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiine TreoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aJa4d Ha [O0Ka3aTCJIbCTBO MaTEMaTHYCCKHUX OTHOIIEHUHN |
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu pPEUICHUHN CTaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTeliue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI TP PECHICHHUU CTCPECOMETPHUICCKUX 3a1a4d

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHW B MpPHUpOJIE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUSA Ha MPAKTUKE: AaHAJIU3UPOBATH
peasibHbIE CUTyalldd M NPUMEHSATh U3y4EHHbIE MOHATHUS B IpoIEcce
MOMCKA pELIeHUsT MaTeMaTH4YeCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHUEM T€OMETPUYECKHUX TMOHSTUH U
TeopeM, armapara anreOpbl, pemarh NPaKTUYECKUE 3aJ1aul, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPUUCCKUX BCIIMYNH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTepeoMeTpuu. Touka, HpsMasi, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEepeceKaroluecs,
MapajuleIbHbIE W CKpeIIMBarOIIuecs npsMble. [lapamenpbHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajUleibHbIE TPSMbIE B  IMPOCTPAHCTBE,
MapaJIENbHOCTh TPEX MPSIMBIX, MapPaUICIbHOCTh NPSMOW M TUIOCKOCTH. YTJBI C
COHaIllpaBJICHHBIMU CTOPOHAMHM, VYIrojl MEXAYy IMNpAMBIMU B IMPOCTPAHCTBC.
[TapannensHOCTh MIOCKOCTEN: MapajliebHbIE MIIOCKOCTH, CBOMCTBA MapaslIeIbHbBIX
mockocTeit. [IpocTelimue mpocTpaHCTBEHHBIE (PUTYphI HA TIOCKOCTH: TETPAdIp,

KyO, mapaJijiesienumnes, moCTpOeHne CeUeHnun

7.3

[lepnieHuKynIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbBIE B
MIPOCTPAHCTBE, MPsIMble MapajlieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTH MPSAMON U MJIIOCKOCTH, TEOpEMaA O MPSIMON MEPIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXAYy MPsSIMOM U IUIOCKOCTBIO,
JBYIPaHHBIA yrOJI, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MPsIMOU J0
IJIOCKOCTH, MPOEKIUs (GUTyphl HA IMJIOCKOCTh. [lepneHIuKyIIpHOCTh IIOCKOCTEH:
NpU3HAK  MEPHEHAUKYISIPHOCTH  ABYX  muockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

ITonsaTue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/I3MaI N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennne):[, HpﬂMOYFOJ’ILHLIfI napaJiieJICIIuICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAaHUC IMUPaAMUJIbI,
OOKOBast M IOJIHAS NMOBCPXHOCTH IMUpPAMUBbI, IPpABUJIbHAA U y'CC‘-IéHHaSI InmupamMuia.

ONEeMEHTHI nNpu3Mbl W HOHAPAMHIBI. HpaBI/IHBHLIe MHOT'OIpaHHUKH: TIOHATHUC




IIPaBUJIBHOIO MHOIOTPAaHHUKA, I[PAaBWIbHAs IpU3Ma M IPAaBWIbHAs NHUPAMUIA,
MpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa U TMPAaBUIbHBINA TeTpasap, Kyo. [lpeacrasienue
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKka’ap U uxocadapyrue CeueHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpaHCTBE: CHUMMCTPUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUHU B IMpaMUAaAxX, HapaJuICICIIUIICAax, IMPaBUIbHBIX

MHOTI'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHOH MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoi
IIOBEPXHOCTH M IOBEPXHOCTH IMPABWIBHOM NHMPAMHUABI, TEOpemMa O IUIOMAau

yceu€HHo# nupamupl. [lonarue 00 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHOMICHUS MEXKY IIIOLIAASIMH TIOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolife HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LlunuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

oOpa3yrolias 1 oCb, IJIO0MIa/1b OOKOBOH U MOJIHOIN MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00Opa3yromiue KOHNYECKONW MOBEPXHOCTH, OCh M BEpPIIIMHA
KOHHYECKOW MOBEepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromias ¥ OcCh,
omaab OOKOBOM M TMOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opasyrolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIIOMAAb MOBEepXHOCTH ceprl. B3anmuoe

PaCIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTCliIbHas IIJIOCKOCTb K C(bepe, IjIomaab

chepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUA Ha TIJIIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUA W MHOTI'OTPAHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAasA B MHOTOTPAaHHUK, UJIA TEJIO BPAIICHUA

6.6

[Tonsitne 060 o6béMe. OcHOBHBIE cBOlicTBa 00BbEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajienenunena u ciaenctsus u3 He€. OO0bEM LMIMHIpA,

KoHyca. O0BEM 1mapa u miomaapb chepsl




[TogoGHple Tenma B mpoctpaHcTBe. COOTHOMIGHUS  MEXKIY  IUIOIIAISIMU

o7 MMOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX T
6.8 Ceuenust nunuHApa (MapajuylesIbHO M INEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
' (mapanienbHOE OCHOBAHUIO U IPOXOSILEE YePE3 BEPILUHY), CEUEHUS 11apa
Bexrop Ha miockocty u B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOkEHHEe BeKTOpa Ha 4ucio. PasnoxeHne BekTopa 1o TpEM HEKOMIUIAaHAPHBIM
' BekTopaMm. [IpaBmio napasmenenunena. PemeHne 3amad,  CBA3AHHBIX €
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeEKTOpA.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YToa Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brranciaenue YIJI0B MCXKAY MPAMBIMHA W IJIIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METO/ IPU PELIEHUH F€OMETPUUYECKHUX 3a/1a4




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUpOBaTh
o0paTHOE U MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYKIACHUA opu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYHO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalll Hal
MHO)KECTBAMH; YMEHHE HCIOJbh30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB U SBJICHUN U TIPH PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSAMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
TUIOCKOCTH; YMEHHE 3a/laBaTh M OINHUCHIBaTh Tpadbl Pa3INIHBIMH

CHOCO6aMI/I; HUCIIOJIB30BAaTh Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IOHATHUAMHU: HATypaJlbHOE YHMCJIO, LCJIO0C€ 4YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panruoOHaJIbHbBIM II0Ka3aTcjieM, CTCIICHb C ,I[efICTBI/ITeHBHBIM
IIOKa3aTcCJlICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJI, PpalflMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU INO3MIMMOHHBIMHA CHUCTEMaMU CUHNCIICHHA, YMECHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M Hp606pa3OBaHI/I$I BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H HOFapH(bMaMH, npe06pa30BaHI/I;1 ,Z[pO6HO'paI_II/IOHaJ'IBHBIX
BLIpa)KeHPIfI; YMCHUC OIICPUPOBATH IMMOHATHAMH: IOCICAOBATCIBHOCTD,

apupmeTnyeckas nporpeccus, reoMeTpuUecKas nporpeccus,




OecKOHEYHO yOBIBAIOIIAs TE€OMETpUYEcKas MpPOTpeccHs; yMeEHHE
3a/1aBaTh M0CJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
¢dopmMynn; yMEHHE OINEpUpPOBaTH MOHATHSAMHU: KOMILJIEKCHOE YHCIIO,
CONpPsHKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX —4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOJUTH
OpUMEphl  UCIOJB30BaHUS  KOMIUIEKCHBIX  4YMCE;  OINEpPUpPOBaTh
NOHATHSAMM: Matpuia 2x2 u  3x3, onpeaenuTenb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MOKa3aTeabHble, CTENEHHbIE, JIOTapU(PMUUIECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBbl, yMEHHE OIEpUPOBATH
MOHATHSIMH: TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
yYpaBHEHUI, HEpPaBEHCTB M CHUCTEM; yMEHHUE pellaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOINBK PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBI C IapaMETpPOM; IPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI /Il PEUICHUS MATEMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HNEPUOUYHOCTDh (YHKIMH, OTPAHUYEHHOCTh (PYHKLHUHU, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJblllee U HaMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HenpepblBHAS (QYHKIINS, aCUMITOTHI rpaduka
(GyHKIMY, TIepBas U BTOPasi MPOU3BOIHAS (PYHKIMU, TEOMETPUUYECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BEIEHUS, YAaCTHOTO U
KOMIIO3UIMH (DYHKIMM, HAXOJWUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; yMEHHE HaXOIUTh MPOW3BOJHBIE SJEMEHTApPHBIX (YHKIIHIA;
YMEHHE UCIOJIb30BaTh MPOU3BOJHYIO sl HCCIeAOBaHUs (YHKIIHM,
HaXOJWTh HAuOOJBIINE M HAUMEHbIIWE 3HaueHUs (YHKIUI; CTPOUTH
rpauKy MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arfrmapaTa MaTeMaTH4eCKOTO
aHalM3a; MPUMEHATh TMPOU3BOJHYIO IS HAXOXKACHUS HAWITYydIIero
peuieHuss B MPUKIATHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKUX M

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxOoauTh IIjIoIiaaud U 00BEMBI (I)I/Il“y C MOMOIIIBIO




HUHTCTpalia; IMPUBOAUTE HNPUMCPbBI MATEMATUYCCKOTO MOJACIIMPOBAHUSA C

oMoIIkko quddepeHInaTIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSAMHU: Trpaduk QyHKIUH, oOpaTHAs
GbyHKuus, KOMHo3unusl (yHKUWH, JUHEHHAs (QyHKIHS, KBaapaTHIHAS
¢byHKIMS, panroHambHas byHKIHSA, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYEeCKHe  (QyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHM, TOKa3aTenbHass W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTH TpadUKU HM3YyYCHHBIX (YHKUWH, BBINOJIHITH MPEeoOpa3oBaHMUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 1715 U3YUYEHHUS MPOIIECCOB U
3aBHCHMOCTEH, NIPU pEIIeHUH 33a1ad U3 JPYruX y4eOHBIX MPEIMETOB H
3aa4d U3 pealbHOW JKMU3HHU; BBIPAXATh (POPMYIaMu 3aBUCHMOCTH MEXITY
BEJIMYMHAMM;, UCIIOJIB30BaTh CBOHCTBAa W Tpaduknm GyHKOMH a7
peleHus ypaBHEHHH, HEPAaBEHCTB U 3a/1a4 C IMapamMeTpaMu; N300pakaTh
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHne pemath TEKCTOBBIC 3a/ladyd pa3HbIX THUIIOB (B TOM YHCJIE Ha
MPOLIEHTHL, JOJU U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA M HX
CUCTEMBbI IO YCIIOBHUIO 33J]ayH, HCCIEIOBATh IOJyYEHHOE pEIIeHHE U
OIICHUBATh MPaBJIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYallMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA W MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM arapara

anreOpbl, UHTEPIPETUPOBATH MOJTYUCHHBIN pe3y/bTaT

YMeHue onepupoBaTh MOHATHAMU: cpefiHee apupMeTHUIeCKoe, MeIuaHa,
HauOosblllee W  HAaUMEHbIIEEe 3HA4YeHHs, pa3Max, JUCHEepCHus,
CTaHJApPTHOE OTKIOHEHHE YHCIOBOrO Habopa, yMEHHE U3BIIEKATh,
UHTEPIPETHPOBaTh HMH(GOPMALIMIO, TMPEACTaBICHHYI0O B Tabnuiax, Ha
nuarpammax, rpadukax, OTpaskarollyl0 CBOMCTBA PeabHBIX MPOIECCOB U
SIBIICHUI; TIPEACTABIATh MH(POPMALIHIO C TTIOMOIIBIO TAOIUI] U AUATPAMM;
UCCJIEeI0BaTh CTAaTUCTHUYECKUE JaHHbIE, B TOM YHCJIE C IMPUMEHEHUEM
rpadguueckux METOJIOB M  DIIEKTPOHHBIX CpPEACTB; TpaduyecKku
HCCIIEIOBAaTh COBMECTHBIE HAOMIOACHHS C TOMOIIBIO JUarpaMm

pacccuBaHuAa U JIMHENHOM perpeccnun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; HPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMYITy MOJTHOMN
BeposATHOCTH, (popmyny bepHymim, komOuHaTOpHBIE (GaKTHl U (POPMYIIHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHATUSAMHU: CIlIydalHas BEJIMYMHA, paCIpPEIEICHUE BEpPOSITHOCTEM,
MaTE€MaTHYECKOE OXKUJAHUE, OUCHEPCHS M CTAaHJAPTHOE OTKJIOHEHHE
ClIydallHOM BENWYMHBI, (QYHKIUU pacnpefeNeHuss U IUJIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHE HCIOJb30BaTh CBOWCTBA W3Y4YEHHBIX pACHpEACIICHUN JIA
pelleHns 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEI0BAHUMN; YMEHHE NPUBOAUTH IPUMEPHI
MPOSIBJIEHUS 3aKOHA OOJIBIIUX YHCEN B MPUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHUE ONEPUPOBATh MOHATUIMH: COYETAHHUE, IIEPECTAHOBKA,
YUCJIO COYETAHHH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS UIsl peLLICHH 3a1a4;
OLICHUBATh BEPOATHOCTH peaJbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA Yroj, CKPEUIMBAIOLIUECS TpSMBIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXIY MHpPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCcCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSTHUE MEX]y TUIOCKOCTSIMHU; YMEHUE HCIIOIb30BaTh MPH
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUC 3a]a9n

10

YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUTYphl, 00BEM (DUTYPHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, Npu3Ma, OUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
MOBEPXHOCTH MNHUPAMHJIbl, TPU3MBI, KOHYyCa, LWIMHApA, 00BEM Kyoba,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,




KOHYCa, 1l1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUTH CEUeHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (PUTYP, CAMOCTOSTEIHHO
(bopMyTHpOBAaTh OINpeNeIeHUs] H3Yy9aeMbIX (PUTYp, BBIABUTATh TUIIOTE3bI
O CBOHCTBaxX M MPHU3HAKAX €OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIU
OmnpoBepraTh HX; yMEHHE MNPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTENIbHBIE

MOCTPOCHUS

11

VYMenne OIICpHUpOBATH IIOHATHUAMU: JABUXKCHUC B IIPOCTPAHCTBE,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHI, B TOM 4YHCJE B MPHUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE; HCIOJIB30BaTh T'€COMCTPUYCCKUEC OTHOLICHUSA
MpU pelIeHUH 3a/la4y; HaXOJUTh T€OMETPUYECKHE BEIWYUHBI (JUIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
WCIOJIb3YSl HU3ydeHHbIE (POPMYJbl U METOMbI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX HUTyp
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YMeHue ONICpUPOBATH NNOHATUAMMU: IIPAMOYI'OJIbHAA CUCTCMaAa KOOPAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHUE BCKTOpa IIO 633H0y,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpAaMU; YMCHUC HCII0JIB30BAaTh BGKTOpHHﬁ 151 KOOp,ZLI/IHaTHHﬁ METOJ
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB

13

YMmenue BLI6I/IpaTB NOAXOOAIIMKA METOJ A peUiCHud 3aJaydu;
NNOHUMAHUC 3HAYMMOCTU MATCMATUKU B H3YUCHUHU MPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pPaCIiO3HABATb

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH




IIpUMEpPbl  MAaT€MAaTHYECKUX OTKPBITMA POCCUHCKOW M  MHPOBOH

MaTeMaTU4EeCKOU HAyKH

HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbBIX HA EI'D I1O
MATEMATHKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

Kon

1 Yucna v BIYKCICHUS

1.1 HarypansHblie u nenbie yncna. [Ipu3Haku A1eIUMOCTH LETBIX YUCET

1o Pammmonanbabie  uyucna. OOBIKHOBEHHBIE W JICCATUYHBIC JIPOOM, TPOIICHTHI,
' 0eCKOHEUHBIC TIEPHUOTUICCKUE TPOOH

13 Apudmernueckuil KOpeHb HaTypalbHOW cTeneHu. JlelcTBusa ¢ apudmMeTnyecKuMu
' KOPHSIMU HaTypaJlbHOM CTENeHU

14 Crenenb ¢ nenbpiM nokazareneM. CTeneHb ¢ palMoHadbHbIM Toka3aTeneM. CBoMCTBa
' CTENEeH!

L5 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAaHI'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapHPMBbI

JlefictBuTenbHbIle 4ucaa. ApudMETHYECKHE ONepalud C JCHCTBUTEIbLHBIMHU
1.7 yuciaamy. [IpubnkEHHbIE BBIYMCIEHUS, IPABUIA OKPYIJVIEHUS, IPUKHUJIKA U OLIEHKA
pe3yibTara BBIYMCICHUN

1.8 [IpeoOpazoBaHue BhIpaKEHU

1.9 KowmmnekcHsie yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u ApoOGHO-pallMOHAIbHBIE YPaBHEHUS

2.2 HppanmonaibHble ypaBHEHUS

2.3 TpuronomeTpruueckue ypaBHEHHUs

2.4 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE YPaBHEHUS

2.5 Lenbie u ApoOHO-paLlMOHANIbHBIE HEPABEHCTBA

2.6 HppatnnonaibHble HEpaBEHCTBA




2.7 [Toxa3zaTenpHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuua cucTemsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULLb
3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus ¢yHkumu. ['paduk QyHkmum. BzanmHO oOpaTHBIE
. ¢bysakuun. YérHble u Heu€THbIe QyHKUMU. [lepuonuyeckue pyHKIuN
Ob6nacTh ompeneneHuss M MHOXKECTBO 3HaueHM ¢yHkuuu. Hymmu ¢yHkumm.
35 [IpoMexxyTKH  3HAKOTIOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIIWH.
' MakcuMymMbl ¥ MHUHAMYMBI (GyHKOuU. Haumbosbliee W HaWMeHbIEee 3HAYCHUE
(YHKIIMH Ha TPOMEKYTKE
33 CreneHHass (QyHKIOUS C HATypaJbHBIM W IIeNIbIM TIOKa3areneM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0if creneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenpHas u norapudmMuyeckas QyHKIIMH, ©X CBOUCTBA U rpaduKH
35 Touku pa3ppiBa. AcumnToThl TpaduxoB ¢yHkiuid. CpoiicTBa  (QyHKIHIA,
' HENPEephIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATEILHOCTEH
3.8 Apugpmernueckas u reomeTpudeckas nporpeccuu. @opmyia ClI0XkKHbBIX IPOLIEHTOB
4 Hauana maTemaruyeckoro aHanusa
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 3JIEMEHTAPHBIX (DYHKIIHHA
[IpuMeHeHre NPOU3BOAHON K MCCIEIOBAHHIO (YHKUUMI Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOosblIero U HaMMEHbIIEro 3HaueHUs (QYHKLUUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHox€ecTBO, Onepaluy HajJl MHOKeCTBaMHU. JlnarpamMmel Jiiiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka




I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [Ipsimble ¥ TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKH

7.4 Tena v MOBEpXHOCTH BpalleHUs

7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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