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HHOACHUTEJBbHAA 3AIIUCKA

Pabouast mporpamma yueGHOTrO Kypca «I'eomeTpus» 6a30BOro ypoBHs IJsi 00YyYaIOIIMXCS
10 —11 xmaccoB pa3pabortaHa Ha ocHOBe DenepanbHOrO rocyAapCTBEHHOTO 00pPa30BaTEIHLHOTO
CTaHaapTa cpeAHero oodumiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEeIbABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPATULUN POCCHICKOr0 0Opa3oBaHUS.
Peanmm3zanmss  mporpaMMbl  00ecneUMBAeT — OBJIAJCHHE  KIIOYEBBIMH  KOMIICTEHIHSIMH,
COCTaBJIIOIIMMU OCHOBY JUJIi CaMOpPa3BUTHsSI M HENPEPHIBHOIO 00pa30BaHUs, LEIOCTHOCTh
OO0IIEKYIbTYPHOTO, INYHOCTHOT'O U TIO3HABATENILHOTO PA3BUTHS JIMYHOCTH O0YYAIOIIUXCSL.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHoCcTh yueOHOTO Kypca TE€OMETpUH Ha YpOBHE CpEIHEro o0Imero ooOpa3oBaHUs
0o0yCJIOBJI€HAa MPaKTUYECKOW 3HAYMMOCTBIO METANpPEIMETHBIX W TPEIMETHBIX PE3yJbTaTOB
o0y4eHHs T€OMETPUM B HAIpPaBICHUU JIMYHOCTHOTO pa3BUTUs oOydaromuxcs, GOpMHUPOBAHUS
(YHKIIMOHATTBHOH MaTeMaTHYECKOW TPAaMOTHOCTH, W3YYEHHUS NPYTHX Y4YeOHBIX TUCIIHMILIHH.
PazButne y oOywaromuxcs NpaBWIBHBIX NPEJACTABICHUNH O CYIHOCTH M MPOUCXOXKICHUH
reOMETPUYECKUX aOCTpaKLUii, COOTHOLICHUH PEAJBHOTO M UACAITBHOTO, XapaKTepe OTPaKECHUs
MaTeMaTHYeCKOW HAYKOW SIBJICHHUI U MPOIECCOB PEalbHOTO MHpa, MECTE T€OMETPHH B CUCTEME
HAyK MU pOJIK MAaTeMaTUYEeCKOr0 MOJETUPOBAHUS B HAYYHOM II03HAHUUW U B MPAKTUKE
crocoOCTBYeT ()OPMHUPOBAHHIO HAYYHOT'O MHPOBO33PCHHS YYAIIMXCS, a TaKkKe KadecTB
MBILUICHUS, HEOOXOAMMBIX JJIsI aJJalTallii B COBPEMEHHOM OOIIECTBE.

I'eometpust siBisieTcst OoAHMM K3 0a30BBIX IPEIMETOB Ha YpPOBHE CPEIHEro OOIIEero
o0pa3oBaHus, TaKk Kak O0ECHeYMBAE€T BO3MOXKHOCTh HM3YUEHHUS KaK JMCLUUIUIMH €CTECTBEHHO-
HAay4YHOM HaINpaBJI€HHOCTH, TaK U TYMaHUTapPHOI.

Jlormueckoe MbllUIeHHE, (QOpMHUpyeMOe MpU HU3YyYEHUH OOYYarOIIMMHUCA HMOHATHUHHBIX
OCHOB TEOMETPUM M TIOCTPOCHUM LEMOYKM JIOTUYECKHX YTBEPXKICHUH B XOJI€ PpEHICHHUS
TreOMETPUYECKHX 3a/lad, YMEHHE BBIIBUTaTh W OMPOBEPraTh THIOTE3bl HEMOCPEACTBEHHO
WCTIONIB3YIOTCA TPU PEHIeHUH 3a7jad €CTeCTBEHHO-HAYYHOI'O IIMKJIa, B YAaCTHOCTH U3 Kypca
(buzukm.

YMeHre OpHEeHTHpPOBATHCS B MPOCTPAHCTBE HIPAET CYIMIECTBEHHYIO pOJb BO BCEX
o0macTax OesaTeIbHOCTH dYenoBeka. OpueHTalusi YeloBeKa BO BPEMEHHM M IMPOCTPAHCTBE —
HEOO0XOAMMOE YCJIOBHE €ro COLUAIBHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIETo MUpa,
yCIIOBUE  YCIEUIHOTO0 TMO3HAHUS M  aKTHUBHOTO MpeoO0pa3oBaHHS  JEHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAaHCTBEHHBIMU 00pa3zaMu 00BEAUHSET pa3Hble BUAbI yUeOHON U TPYAOBOM
NEeSITEBHOCTH, SIBISICTCS OJHUM M3 NMPO(eCcCHOHANBHO BaKHBIX KAuyeCTB, IMO3TOMY aKTyalbHa
3amada (OpMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTU
00pa3HOro MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B TOJATOTOBKE K IPaKTHUECKOM
JESTEIBHOCTH 110 MHOTHUM HAIpPaBJICHUSM.

[ens ocBOeHUS MporpaMMbl yaeOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM ypOBHE O0yUCHHSI
— o0mieoOpa3oBareIbHOEe M OOIICKYJIBTYPHOE pPAa3BUTHE OOYYAIOMIMXCS dYepe3 obecredeHue
BO3MOKHOCTH MPUOOPETEHUSI U UCIOJIb30BAHUS CUCTEMATHMYECKUX I'€OMETPUYECKUX 3HAHUU U
JecTBUH, crieln(pUIHBIX T€OMETPUH, BO3SMOXKHOCTH YCIELIHOTO MIPOIOJDKEHUsT 00pa30BaHus MO
CHEIMAIILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOJIb30BAHUEM F€OMETPHH.



[Iporpamma 1o reomeTrpuu Ha 0a30BOM YPOBHE NpeIHAa3HAYCHA JUIS OOYYAIOLIHXCS
CpeIHEH MIKOJIBI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHCHUH HAa YpPOBHE OCHOBHOTO
obmiero obpazoBanms. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOWTH
o0IIMe MaTeMaTHYECKUE YMEHUS, CBSI3aHHBIC CO CIEIU(PHUKON T€OMETPHH U HEOOXOIUMBIC ISt
KH3HH B COBpEMEHHOM o01iecTBe. Kpome 3T0oro, OHM UMEIOT BO3MOXKHOCTh U3yYUTh T€OMETPHIO
Oosee TIIyO0OKO, €CIIM B JAIbHEHIIIEM BO3ZHUKHET HEOOXOJAMMOCTh B TEOMETPUIECKUX 3HAHUSIX B
npodeccCHOHAIBHOM IeATEeTPHOCTH.

JIOCTIDKEHHE 1IeTTd OCBOEHUS MTPOrpaMMbl 00€CTIEUNBAETCS PEIICHHEM COOTBETCTBYIOLIMX
3ama4. [IpuopuTeTHBIMU 3ajauaMu OCBOCHHUs Kypca «[ eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax sIBIISTFOTCSI:

e (dopMupoBaHHWE NPEICTABICHHS O TEOMETPHH KaK YacTH MHPOBOH KYJIBTYphl M

OCO3HAHKE €€ B3aUMOCBSI3U C OKPYKAIOIINUM MUPOM;

e (opMupoBaHHE TIPEACTABICHUS O MHOTOTPAHHUKAaX W TeNax BpamleHUs Kak o
BOKHEHIIINX MaTEMaTUICCKUX MOJIEISIX, TIO3BOJISIONINX ONMUCHIBATh W U3ydaTh pa3HbIC
SIBIICHHS OKPY>KaIOIIETO MUPA;

e (opMupoBaHHE YMEHHs pacIO3HAaBaTh HAa UYEPTEXKaxX, MOACISAX M B PEaTbHOM MHpPE
MHOTOI'PaHHHUKH U TeJia BPAIICHUS;

e OBJIAJCHME METOAAMM pEIICHHS 3aJad Ha IOCTPOSHUS Ha M300paKEHUSIX
NPOCTPAHCTBEHHBIX (UTYD;

e (opMupOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH IMOHATHUSMH O MHOTOTPAaHHUKAX U
TeJIaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJIQJICHHE AITOPUTMAMH PEUICHUS OCHOBHBIX THUIIOB 3a/a4; (OpMHUPOBAHUE yMEHUS
NPOBOJUTh  HECIIOKHBIE  JIOKA3aTENbHBIC  PAcCCYXIEHUS B  XOJA€  pEIICHUS
CTEpEOMETPUIECKHX 3a/1a4 U 33/1a4 C TPAKTUICCKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEHl  0Oydarommxcs,
MO03HABATEIIBHON aKTUBHOCTH, UCCIICOBATEIILCKUX YMEHUH, KPUTUIHOCTH MBITIJICHUS;

e (dopmupoBaHue (PYHKIMOHAIBHOW TPAMOTHOCTH, PEICBAaHTHOW T€OMETPHUU: YMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX TIOHSATHIA, 00BEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HCHHBIX CUTYaIMsIX W TP U3YyYCHHH JPYTUX YYEOHBIX IMPEIAMETOB,
MPOSIBIICHUS] 3aBHUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (QopMynupoBaTh WX Ha S3bIKE
TCOMETPUM ¥  CO3[aBaTh T'€OMETPHYCCKHE MOJCIH, TMPUMEHATh OCBOCHHBIH
FCOMETPUYCCKHI ammapar Juis peIIeHUs MPaKTUKO-OPHCHTHPOBAHHBIX — 3aJ1ad,
WHTEPIIPETHPOBATH U OIICHUBATH MOJTyYCHHBIC PE3YJIBTATHI.

OTIMYNTENHEHON 0COOCHHOCTBIO MPOTPAMMBI SIBIISIETCS] BKIIIOYCHHE B KypC CTEPEOMETPUU

B Hayalle €ro HW3y4YeHHWs 3aJ]ady, peIlaeMbIX Ha YPOBHE WHTYUTHBHOTO TIO3HAHUS, U
omnpenenEHHbBIM 00pa3oM OpraHu3oBaHHas padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIIICHUS, CTHUMYJHPYET MPOTEKAaHWE WHTYUTHBHBIX
MIPOIIECCOB, MOTUBUPYET K JIaIbHEHIIEMY U3yUEHHIO MpeIMeTa.

[Ipenmnourenne OTHAETCA HATNISAIHO-KOHCTPYKTHBHOMY METOAy OOy4YeHHUs, TO €CTh
TEOPETUYCCKHE 3HAHUS WMCIOT B CBOCH OCHOBE UYYBCTBEHHOCTh MPEIMETHO-TIPAKTHUECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TIPEACTABICHWA Yy Yydamuxcs B Kypce
CTEpEOMETPUH TIPOBOIUTCS 3a CUET PEIICHMS 33/1a4 Ha CO3JaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha ONEpPUPOBAHUE MPOCTPAHCTBEHHbIMU oOpazamu. Co3ganue oOpasza MPOBOIUTCA C



OIIOPO Ha HAIJIATHOCTh, a ONIEPUPOBaHUE 00PAa30M — B YCJIOBUSAX OTBJIECUEHHSI OT HAIVIAAHOCTH,
MBICJIEHHOTO U3MEHEHMSI €70 UCXOJHOTO COJIEPIKAHMUS.

OcHoBHbBIE coaepkaTesnbHble JuHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHuororpanHuku», «IIpsMbie u MI0CKOCTH B MpocTpaHCcTBe», «Tena BpamieHus», «Bekropsl u
KOOp/AMHATBI B IPOCTpaHCTBEY. POPMHUPOBAaHUE JIOTHYECKUX YMEHHUH paclpeensercs: He TOJIbKO
[0 COAEpKATeNbHbIM JIMHUSM, HO W IO rojaM OOydYeHHs Ha YpPOBHE CpEIHEro oOIIero
oOpasoBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pE3yJbTaTaM OCBOEHUS
paboueil mporpaMmsl, pacpeAeaEHHBIM 10 rofiaM 00yueHusl, CTPYKTYPHUPOBAHO TAKUM 00pa3oM,
YTOObl  OBJAJEHHE TIEOMETPUYECKMMU TMOHATHSAMM M HaBbIKAMHU  OCYIIECTBIISJIOCH
MOCJIEIOBATENIbHO U TOCTYIATENbHO, C COOJIIOJIEHUEM MPUHIMUIA MPEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHMS BKJIIOYAJIUCH B OOIIYIO CUCTEMY T'€OMETPUYECKUX MPEACTABICHUI 00yyaronuxcs,
paciupss u yriuyOomss e€, oopa3ys MpovyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun oTBoAuTCS 2 yaca B HeAenmo B 10 kitacce u 1 yac B Henenio B 11
KJIacce, BCEro 3a JiBa roja o0yueHus - 102 yueOHbIX Haca.



COJEP)KAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATUA CTEpeoMeTpuu. Touka, mpsiMasi, INIOCKOCTh, TPOCTPAHCTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHHU U CIIEJICTBUS U3 HUX.

B3anMHOE pacronokeHue npsMbIX B MPOCTPAHCTBE: MEPECEKAIOIUECs, MTapalIeIbHbIE U
cKpemuBamomyecss npsmsle. IlapamienbHOCTh MHPSAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE:
MapajulelIbHbIE MpPSMbIE B IPOCTPAHCTBE; IMAPAJUICTIBHOCTh TPEX NPSIMBIX; MAPAJIIEIBHOCTD
NpSIMOM M TUIOCKOCTH. YTJIbI C COHANPAaBICHHBIMH CTOPOHAMH; YTOJ MEXAYy IpPSMBIMH B
npoctpaHcTtBe.  [lapamnenbHOCTh  IJIOCKOCTEW:  MapajUlebHbIE  IUIOCKOCTH;  CBOMCTBA
napaieNIbHbIX TiockocTel. [Ipocreiimue npocTpaHCTBEHHBIE GUTYPBI HAa TUIOCKOCTH: TETPAdIP,
Ky©0, mapajiesnienurne]i; TOCTPOCHNE CEeYeHUH.

[lepneHauKyAIpHOCTH HPSAMOM M IJIOCKOCTH: MEPINEHAMKYJIAPHBIE MpsSMbBIE B
MIPOCTPAHCTBE, MpsIMBIE MApAJUICIIBHBIE W MEPIEHAMKYJSIPHbIE K IUIOCKOCTH, IPHU3HAK
NEPIEHIUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TeopeMa O NPSIMOM IEepHIEeHIUKYIAPHOU
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJl MEXKIy IIPSAMON U IUIOCKOCTBIO; ABYTPaHHBIM yrol,
JUHENHBIN yroa IByrpaHHoro yria. llepneHaukynsp u HaKJIOHHBIE: PACCTOSHHE OT TOYKH 10
IUIOCKOCTH, PAcCCTOSHHE OT MPSIMOW [0 TUIOCKOCTH, NpOeKUus (GUryphl Ha IJIOCKOCTb.
[lepneHAMKYIAPHOCTH IIIOCKOCTEN: MPU3HAK MEPIEHANKYIISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX MEPIECHANKYIIAPAX.

MHOrorpaHHUKH

[loHsiTME MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOI'DAaHHHKA, BBIIYKIbIE H
HEBBIITYKJIbIE MHOTOIPaHHUKH; pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrospHas npusma; rpaHu
Y OCHOBAHHUS NMPU3MBI; MIpsiMasi U HAaKJIOHHAsl IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsMOYroOJAbHBIA Napajuielienune] U ero cBoiicTea. [lupamuaa: N-yroiapHas
NUpaMy/ia, TpaHU U OCHOBaHME MNUpPaMUbl; OOKOBas M MOJHAs TMOBEPXHOCTb MHPAMMIIBL;
NpaBUJibHAsE W YCEU€HHas MNHUpaMuJa. OIJIEMEHTbl MNpu3Mbl W nHpamuibl. [IpaBuibHbIE
MHOT'OTPaHHUKU: MOHSTUE MPAaBUIBHOTO MHOIOTPaHHUKA; MpPaBWIbHAS MPU3Ma U IpaBUIbHAs
NMpaMKia; IpaBUIbHAS TPEYrojibHas MUpaMHaa U MpaBWIbHBIN TeTpasap; KyO. [lpeacraBienue
O MPAaBWIBHBIXMHOTOTPAaHHUKAX: OKTa’Ap, JoAeka3ap u wukocadap. CedeHuss mpu3Mbl U
MUPAMUIBI.

CummeTpHsi B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOYKH, MPSIMOM, IMJIOCKOCTH.
DJIEMEHTBl CHMMETPUH B IUpaMuax, napajuieiaenuneaax, IpaBuibHbIX MHOIOTPAHHUKAX.

Brruncrnenue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, nuaronainu, yrisl. [lnomans 00xoBoi
IIOBEPXHOCTH U IIOJHOW IIOBEPXHOCTH IMPSIMOM IPU3MBI, IUIOLIAJb OCHOBAaHMI, Teopema o
OOKOBOW TMOBEPXHOCTH MpsiMON mpu3Mbl. [lnomans OGOKOBOWM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIBHON MUpaMuAbl, TeopeMa O IUIomaan yced€HHOM nupamunsl. [lonartue o6 oObEMe.
O6bEM upamMuIbl, IPU3MBI.

[MomoOHele Tenma B mpoctpaHcTBe. COOTHOUICHHS MEXAY IUIOMAASIMUA TIOBEPXHOCTEH,
00BbEMaMU OAOOHBIX Tell.

11 KUIIACC



Tesa BpanieHus

Hunmuaapuydeckas TMOBEPXHOCTb, OO0pa3ymoIlue IHINHAPHYECKON TMOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. [{unuuap: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opasyromas u
OCb; IJIOLIAAb OOKOBOW M MOJHOW MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 0Opa3yrollue KOHMYECKON MOBEPXHOCTH, OCh M BEpIIMHA
KOHM4eckoil mnoBepxHocTu. KoHyc: ocHOBaHME W BeplIMHa, oOpa3yrollas M OChb; IUIOLIA/b
OOKOBOW M TIOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYyC: 0Opasyrolliyue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IuaMeTp; IUIOMIAJlb MOBEPXHOCTH cdeprl. Bzanmmuoe
pacnofiokeHue cgepbl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Iiomanb chepsl.

N300pakenue ten BpaleHus Ha mIockocTd. Pa3BépTka nunuHapa u KoHyca.

KomOunanuu Tten BpalleHWs MU MHOTOTPAHHUKOB. MHOTOTPAaHHUK, ONMCAHHBIM OKOJIO
cdepsl; chepa, BOUCAHHAS B MHOTOTPaHHUK, UJIH TEJIO BPAIICHUS.

[Tonssitue 006 o00bEMe. OcHOBHBIE CcBOWcTBa 00BEMOB Tel. Teopema 00 o00BEME
MPSIMOYTOJIFHOTO Tapajuiesenuneaa u ciueactsus u3 He€. O0bEM nmmuHApa, koHyca. O0BEM
apa v Tiomass cepsl.

[lonoOueie Tena B mpocTpaHcTBe. COOTHOUICHHS MEXAY IUIOMAASIMUA TOBEPXHOCTEH,
00BpEMaMHU ITOTOOHBIX TE.

Ceuenuss nuiuHApa (MapayjieIbHO M NEPHEHIUKYJISIPHO OCH), CEYeHHMsS KOHyca
(mapasnienbHOE OCHOBAHHUIO U IPOXO/SINEe Yepe3 BEPIINHY ), CEUSHHS 1Iapa.

BexkTopbl M1 KOOPAMHATHI B MPOCTPAHCTBE

BexTop Ha miiockocTH U B npocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PaznoxkeHue BeKTOpa HO TpEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuio
napayenenuneaa. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHHUEM MIPaBUII JEHCTBUI C BEKTOPaMHU.
[IpsmoyronpHas cucrema KoopauHat B npoctpaHcTBe. Koopaunatel Bektopa. lIpocreimmue
3a7a4l B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalipHOE NPOU3BEIEHUE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIMU U IUIOCKOCTSMH. KOOpAMHATHO-BEKTOPHBIH METOA IpH
peIIeHUH TEOMETPUUYECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpOrpamMmbl yueOHoOro mpenMera «MaTemaTHKay
XapaKTepU3yTCs:

I'paxknanckoe BocnmuTaHue:

Cc()OPMUPOBAHHOCTBIO TPAKIAHCKOW TIO3MIMKA OOYyYaromlerocss KakKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOrO OO0INeCTBa, MPEACTaBICHUEM O MAaTEMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUI, MpOIEnyp TIpakJaHCKOTO 0O0IIecTBa
(BBIOOPBI, OMPOCHI M Tp.), YMEHHEM B3aMMOJICUCTBOBATh C COLMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBHUH C MX (PYHKIIUSIMU U HA3HAYCHHUEM.

IIaTproTHYecKoe BOCIMTAHKE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON T'pa)KAAHCKOW UACHTUYHOCTH, YBAXKECHHS K MPOIIJIOMY
W HACTOAILIEMY POCCHUMCKOM MAaTE€MAaTWKH, II€EHHOCTHBIM OTHOIIEHHUEM K JIOCTHKEHUSIM
POCCHICKMX MAaT€MaTHUKOB M POCCUHUCKON MaTEMATHYECKOW IIKOJIbI, K HCIOJb30BAHHUIO ITUX
TOCTKEHHUH B IPYTUX HAyKaX, TEXHOJIOTHUAX, Cepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSA:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEM pPOCCHUHCKOro Hapona; cHpOopMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, TUUECKOr0 MOBEJICHHMS, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JTOCTIDKCHUM HAyKW W JIEATEIbHOCTHIO YUEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJia B MOCTPOEHUE
YCTOWYHBOTO Oy TyIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

3CTETUYECKUM  OTHOILUEHWEM K  MHUpPY, BKIIOUYasg ACTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHWH, PACCYKICHUN; BOCHPHUUMYHBOCTHIO K
MaTeMaTHYECKUM aCIeKTaM Pa3JInYHbIX BUIOB UCKYCCTBA.

Du3uyecKoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO YMEHHUS MPHUMEHATh MaTeMaTU4YeCKWe 3HAHHUA B HWHTEpecax
310poBOTO U Oe3omacHoro oOpasza KHU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, peryisipHas (usmueckas
aKTUBHOCTD); (DU3UYECKOTO COBEPIICHCTBOBAHUS, TP 3aHATUAX CIOPTHUBHO-03I0POBUTEIILHON
NeATEIbHOCTBIO.

Tpyaosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IEHHOCTU TPYIOIIOOHUS; MHTEPECOM K Pa3IUYHBIM
cepam mpodeccrnoHaNIbHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON U €€ MpUIIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp OyayIei npodeccuu u peaan30oBhIBaTh COOCTBEHHBIC
KU3HEHHBIC IJIaHBl; TOTOBHOCTBHIO M CIOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa3OBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHDKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELIEHNU NTPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKON HAIIPABIEHHOCTH.

JKO0JIOrHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIBTYphbl, MOHUMAHUEM BIUSHHS COIMAJIBHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHUE MNPUPOJHONW M COLMAIBHOW Cpeabl, OCO3HAHUEM
rII00AaNbHOTO  XapakTepa JKOJOTMYECKUX  MIpoOJieM; OpUEHTalueld Ha  IpUMEHEHHUe



MaTeMAaTU4YECKUX 3HAHWM JUIsl pelleHus 3a7ad B 00JacTU OKpY’KaloLIeH cpelibl, IIaHUPOBaHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUN AJI1 OKPYXKAIOLIEH Cpeibl.

IleHHOCTH HAYYHOI'O NO3HAHMS:

c(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH U OOLECTBEHHOW NPAaKTUKH, TOHUMAaHUEM MaTeMaTH4YEeCKOM HayKu Kak cgepsl
YEJIOBEYECKOU JEATEIBHOCTH, ITAlOB €€ Pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHUS LMBUIM3ALUMY;
OBJIAJICHUEM SI3bIKOM MaTE€MaTHUKH M MaTeMaTU4YECKOM KyJIbTYpOH Kak CpEACTBOM IO3HAHMS
MHpa; TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M HCCIEN0OBATENIbCKYIO JAESITEIBHOCTD
VMHAUBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MIPOrPaMMbI YueOHOTo mpeamera «MaremaTukay
XapaKTepU3yIOTCS  OBJAQJCHHEM  YHHUBEPCAIBHBIMH  HO3HABAMENbHbIMU  OeliCEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU — OClICMBUAMY, — YHUBEPCATIbHbIMU — Pe2yaamuUeHbiMU
0elcmeUusIMuU.

1) Vuusepcanvhvle noznasamenstsle oeticmsus, obecneyusaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECco8 00yHarowmuxcsa (0ceoeHue Memooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti).

Ba3oBplesornueckueneiicTBus:

® BBIBISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKH MAaTEMaTHUYECKHX OOBEKTOB,
MOHSTHIA, OTHOIICHUH MEXAYy TOHATHUAMHU; (OPMYJIHUPOBATH OINPEACIICHUS TOHSATHH;
yCTaHABJIMBAThH CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKAINH, OCHOBAHUS JJIsi 0000IIEeHNs
U CpaBHEHHMS, KPUTEPUU TIPOBOAMMOTO aHAIIN3A;

® BOCIPHUHHMATH, (POPMYJIHPOBATh U MPEOOPA3OBHIBATH CYXKICHHS: YTBEPIUTEIBHBIC H
OTpUIaTeNbHbIC, EANHIYHBIC, YACTHBIE U O0IIUE; YCIOBHBIE;

® BBIBISATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IIPOTUBOpEUUs B haKTax,
JNAHHBIX, HAOTMIOACHUSIX U YTBEPXKACHHSX; Ipeajiaratb KPUTEPUU JUISl BBISBICHHUS
3aKOHOMEPHOCTEHN U TPOTUBOPEUHI;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKU, NETYKTHUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3AKIIOUCHUH 1T0 aHAJIOTHUH;

® [POBOJUTH CAMOCTOSITEJILHO JOKA3aTeJIbCTBA MAaTEMAaTHUECKUX YTBEPKACHUM (IIpsIMbIe
U OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIIMIO, TPHBOIUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHUS U BBIBOJIBI;

e BbpIOMpaTh crmoco0 pemieHuss y4eOHOW 3a7auu (CpaBHHUBATh HECKOJIBKO BapUaHTOB
perieHus, BEIOMpaTh HanboJee MOIXOAANIMNA ¢ YIETOM CaMOCTOSITEIbHO BBIACICHHBIX
KPUTEPHUEB).

Ba3oBplenccienoBarelbCcKueAeiCTBHA:

® CNOJNB30BaTh  BONPOCHl  KaK  MCCIENIOBATEIbCKUI  MHCTPYMEHT  IO3HAHUS;
(dbopMyIIHpOBaTh BOIPOCHI, (PUKCUPYIOLIUE MPOTUBOpPEUHE, NMPoOIeMy, YCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHUPOBATH THUIOTE3y, APTYMEHTHPOBATh CBOIO MO3HIHIO,
MHEHHE;



MPOBOJUTH CAMOCTOSITENIbHO CIUTAHMPOBAHHBIM OKCIIEPUMEHT, HCCIEIOBaHUE I10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHMYeCKOro OObeKTa, sBIEHUs, Ipolecca,
BEBISIBJIEHHIO 3aBHUCUMOCTEN MCXKOY O6'BGKTaMI/I, ABJICHUSAMH, IIPOLECCaMU,
CaMOCTOSITENIBHO ~ (popMysMpoBaTh 0000IEHHsS U BBIBOJABI 1O  pe3yJibTaTaMm
MPOBEAEHHOTO HAOIIOACHUS, UCCIIEAOBAHUS, OIIEHUBATH JOCTOBEPHOCTh MOJYYEHHBIX
pe3yJabTaToOB, BEIBOJOB U 0000IEHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, a TAKKE BbIIBUTATH MPEITOIOKEHUS
0 €ro Pa3BUTHUU B HOBBIX YCJIOBHSIX.

PaGora ¢ undopmanmeii:

BBISBJIATH Ae(PUIMTH HHPOPMAINH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOIPOC U
JUISL pEeLICHM 3a1a4H;

BbIOMpaTh MH(OpPMALMIO M3 KMCTOYHUKOB pA3IWYHBIX THUIIOB, AaHAJIU3UPOBATDH,
CHUCTEeMaTH3UPOBATh U WHTEPIPETHUPOBATH MHPOPMALUIO PA3IUYHBIX BHIOB U (popMm
IIpe/ICTaBICHUS;

CTPYKTYpHUpOBaTh HH(OpMAIUIO, TMPEeNCTaBIATh €€ B pasiu4HbIX (opmax,
WITIOCTPUPOBATH TPpaUUeCKH;

OIICHUBATh HANEKHOCTh HWHPOPMAIMU TIO CaAMOCTOSTENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanvHble KOMMYHUKAmMUGHbLE Oelicmeus, 06ecneuusarm coopmuposaHHocns

COYUANBHBIX HABLIKOB 00YUAIOUWUXCSL.
Oo0menue:

BOCTIPHHUMATh U (POPMYIIHPOBATEH CYXKIIEHUS B COOTBETCTBUU C YCJIOBUSMHU H IEISIMU
OOILIEHUs; ACHO, TOYHO, I'PaMOTHO BBIPaXKaTh CBOI0 TOYKY 3PEHHUS B YCTHBIX U
IIMCBbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOAY PELICHMs 337a4l, KOMMEHTUPOBATh
IIOJIyYEHHBIH PE3yJIbTaT;

B X0l 00CYX/IeHUs 3a7aBaTh BOIPOCHI O CYIIECTBY 00CYKIaeMOI TeMbI, TPOOJIEMBI,
pelmaeMoN  3aJadd, BBICKa3blBaThb MJEH, HALEJICHHBIE HAa IIOMCK PEIICHUs;
COMOCTABJISATh CBOU CYXKIEHUS C CYXACHMSIMH JPYTruX YYacCTHHUKOB JHUAJOra,
00HapyKUBaTh pa3lIMuMe U CXOJCTBO MO3ULIUI; B KOPPEKTHOH (opme opMyIHpOBaTh
pa3HoIIacus, CBOM BO3PAKECHMS,

IIPEJICTABIIATh PE3yJIbTAaThl PEUICHUs 3aauy, SKCIEPUMEHTA, UCCIEN0BaHNUs, IPOEKTa;
CaMOCTOATEIIEHO BBIOMpATh (hOpMaT BBICTYIUICHHS C Y4ETOM 3a/ay IMPE3CHTALUH U
0COOEHHOCTEH ayAUTOPHUH.

CoTpyaHn4ecTBo:

MOHUMATh M WCIOJB30BATh MPEHMYINECTBA KOMAaHIHOH M WHIUBUAYAIbHOW PabOTHI
IPH  pEIIeHWH YYeOHBIX 3a]ad; NPUHUMATh I1eJIb COBMECTHOW JICSTECILHOCTH,
IUTAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOThI, pacHpeneNsaTh BHIBI padoT,
JIOTOBApUBAThCA, OOCYXIaTh TMPOLECC U Pe3ynbTaT paboThl; 0000IATh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B IPYMIOBBIX (hopMax paboTsl (00CykaeHusi, 0OMEH MHEHUMN, «MO3TOBBIE
HMITYpMBD» W WHBIC); BBINOJIHATH CBOK YacTh PaOOThl W KOOPJMHHPOBATH CBOHU
NEHCTBUS C IPYTHMH YWICHAMH KOMaH/Ibl; OICHHBATh KAY€CTBO CBOETO BKJIAIa B OOIIHIA
MPOIYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aMMO;ICHCTBUS.



3) Vuueepcanvnvie pecynamuenvie oeticmsus, 06ecneuusaom Gopmuposanue CMbliClo8bLX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3anus:

®  COCTaBIIITH IJIaH, aITOPUTM PEIIECHUS 3a7au, BEIOUPATh CIIOCO0 pelIeHHs ¢ yIETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PEUICHHI ¢ y4€TOM HOBOM HH(OPMALIHH.

CaMOKOHTPOJIb:

e BIAJETh HAaBBIKAMM II03HABAaTEJIbHONW pediekcun Kak OCO3HAHUS COBEpIIAEMbIX
JNEUCTBUM W MBICTUTEIBHBIX TIPOLIECCOB, WX PE3yJIbTaTOB; BIAJETh CIOCOOaMM
CaMOIIPOBEPKH, CAMOKOHTpPOJISI IIpolLecca U pe3ysibTaTa PEIIEHUS MaTeMaTH4eCKON
3a/1a4u;

® MPEABUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HHKHYTEH IPU PELICHUH 3a4a4d, BHOCUTH
KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3yJbTaTa LEAH M YCJIOBHUSM, OOBACHATH MPUYHUHBI
JOCTIKEHUSI WIM HEIOCTH)KEHUS PE3yJIbTaTOB JESITEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATHI
10 KJIACC

OnepupoBath NOHATUSIMU: TOUKA, IIPsIMas, INIOCKOCTb.

[IpuMeHITh aKCHOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX IIPU PEILIEHUU F€OMETPUUECKHUX
3ajad.

OnepupoBaTh MNOHATUAMHU: MAPaVIENbHOCTh W NEPHEHAMKYISIPHOCTh NPAMBIX U
IJIOCKOCTEN.

KnaccuduuumpoBaTs B3aMHOE PacIioyioKEHHE MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMHU: JABYT'PAaHHBIA Yroj, TpaHd JABYIPaHHOIO yria, pedpo
JIBYTPAaHHOTO yTJIa; JMHEHHBIN yroJ ABYIpaHHOTO YIJla; IpaJyCHasl Mepa JBYTPaHHOIO yIJa.

OnepupoBaTh NOHATUSMH: MHOTOTPAHHUK, BBITYKJIBI M HEBBINYK/IbII MHOTOTPaHHUK,
3JIEMEHTbl MHOTOI'PaHHUKA, IPaBUIIbHBI MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE B/l MHOTOTPAHHUKOB (MHUpaMuja; MpPU3Ma, MPSMOYTOIbHBIN
napasuienenunen, kyo).

KnaccuduuupoBaTb MHOTOrpaHHUKH, BBIOMpass OCHOBAaHUSA U1  KJAcCU(UKALUU
(BBITyKJIbIE M HEBBINYKJIbIE MHOTOIPDAaHHUKHW; TPaBUJIbHBIE MHOTOTPAaHHHUKH; TMpPSMbIE U
HAKJIOHHBIE MPU3MBI, TapalJIeIeIUIIEbl).

OnepupoBaTh NOHATUIMH: CEKYIIasl IUIOCKOCTh, CEYEHHE MHOTOI'PAaHHUKOB.

OOBACHATH MPUHLUIBI IOCTPOCHUS CEUEHHM, UCII0NIb3YSI METO/L CIIE/IOB.

Crtpouth ceuyeHus: MHOTOTPAaHHUKOB METOAOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IIOCKHE
YepTEekH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BU CBEPXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HaxXOXKIEHHE TEOMETPUYECKHX BEIMYMH 10 oOpa3naMm WU
QITOPUTMaM, TPHUMEHSS HM3BECTHbIC AHAIUTHYECKUE METOJbl TPU PEIICHUH CTaHIapTHBIX



MaTEeMAaTUYECKHUX 3a/lad Ha BBIYHMCICHHE DPACCTOSHUN MEXIY IBYMsl TOYKAMH, OT TOYKU JIO
pr[MOﬁ, OT TOYKH OO0 INIOCKOCTHU, MCKAY CKPCIIUBAIOIIUMUCA ITPAMBIMHU.

Pemrate 3aa4Y1 Ha HaxXO0XJACHUC TCOMCTPHUYCCKUX BCJIWYHUH 11O 06pa3uaM 1501058
QITOPUTMaM, TPUMEHsSS W3BECTHBIC AHAIWTUYCCKAE METOJbl TMpPH PEUICHUH CTaHIapTHBIX
MaTEeMAaTUYECKHUX 33]a4 Ha BBIYMCICHHE YTJIOB MEXKIy CKPCIIUBAIOIIMMUCS TMPSIMBIMH, MEXKIY
MPSIMOH U TUTOCKOCTBIO, MEXKTY IJIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Boerancnsate 00BEMBI U TUIOMIAIA MTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, TUpaMuUa) ¢
npUMeHeHHeM (OPMYJ; BBIYHCIATH COOTHOIIEHUS MEXIy IUIOIAASIMU TOBEPXHOCTEH,
00BEMaMu TOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBath TMOHITHAMHU: CHMMETPHS B MPOCTPAHCTBE, IIEHTP, OChb M IUIOCKOCTh
CUMMETPUH; UEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, npeoOpa3oBeIBaTh U UHTEPIPETUPOBATh UHPOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, MPeaCTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

[IpumensTsr reomerpudeckue (akThl IS pEIICHUsS CTEPEOMETPUYECKUX 3ajad,
MPEIOoJaraliX HECKOJIBKO IIaroB PEIICHUs, €CIIM YCIOBHS NMPUMEHEHUS 33JaHbl B SIBHOM
dhopwme.

[IpuMeHATH mpocCTEHIINE NPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a1a4.

[lpuBoAMTH TpPUMEpPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B TMPHPOJAE € IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUU B HCKYCCTBE.

[IpuMeHATh TOJTydeHHBIE 3HAHWS HA NPAKTUKE: aHAJIM3UPOBATH PEAIbHBIE CUTYallUd M
NPUMCHATH HN3YYCHHBIC IIOHATUA B mnmpounecce IIOHUCKa pPCIICHUA MareMaTN4cCKn
c(hOopMyIHPOBAHHON MPOOIEMBI, MOJEIMPOBATh peajbHbIe CUTYyallMd Ha S3bIKE TEOMETPUH,
HCCJEeI0OBaTh MOCTPOSHHBIE MOJENN C WCIIOJIb30BAHHEM T€OMETPUYECKUX TMOHSITHH M TEOpEM,
ammapara anreOpsl; peniaTh NpakTHYeCKHUE 3aa9H, CBSI3aHHbIC C HAXOXKICHUEM IeOMETPUICCKUX
BCJIIMYHNH.

11 KUIACC

OnepupoBatb MOHATUSMU: HWIMHIpUYEcKas MOBEPXHOCTb, oOpa3zyrolue
MWIMHAPUIECKOHN MOBEPXHOCTH; IMIIMHAP; KOHMYECKast TOBEPXHOCTh, 00pa3yrone KOHNIECKOMI
MOBEPXHOCTH, KOHYC; chepuyeckast MOBEPXHOCTb.

Pacnio3naBats Tesa BpaeHus (MIMHAP, KOHYC, cdepa u map).

OOBACHSTH CIIOCOOBI OYUEHUS TEJl BpalllCHUSI.

KiaccudunupoBaTh B3aMHOE pacioyioxkeHue chepbl U MIIOCKOCTH.

OnepupoBarh MOHATUSMH: IIAPOBOH CETMEHT, OCHOBAHHE CETMEHTAa, BHICOTA CErMEHTa;
LIapOBOM CJI0M, OCHOBAHUE ILIAPOBOI0 CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnare 00bEMBI U TUIOIIAAM MOBEPXHOCTEH TeJ BpallleHUs,, TEOMETPUUYECKUX TeN C
npuMeHeHueM (Gpopmyr.

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHWK, BIUCAHHBIA B CPEepy M OIMHMCAHHBIA OKOJIO
cdepsr; chepa, BIUCaHHAS B MHOTOTPAHHUK HJTH TEJIO BPALICHUS.

BbIuncnATE COOTHOLICHUS MEXIY IUIOIAISIMH MOBEPXHOCTEH M 00BEMaMHU IMOJOOHBIX
TeJl.



N300paxars n3zydaemble (GUTYpbl OT PYKH M C TPUMEHEHHEM MPOCTHIX YEPTENKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIC) TUIOCKUE YE€PTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUT
CBepXy, COOKY, CHU3Y; CTPOUTH CECUCHHUS TEJI BPALIICHUS.

M3Bnekats, MHTEPIPETUPOBATH U TPEOOPA30BHIBATH MH(YOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMeTPUIECKUX (Urypax, MPeACTaBICHHYIO Ha YepTeKax U PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BhINONHATE NEHCTBHS CIOKEHUSI BEKTOPOB, BEIUNTAHUS BEKTOPOB U YMHOXXEHHS BEKTOpa
Ha YUCII0, OOBSACHITH, KAKUMH CBOMCTBaMHU OHU 00JIaAaI0T.

[TpuMeHATh MpaBUIIO MapaIeNenuIesa.

OmnepupoBaTh MOHATHUSMHU: JCKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJh
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpA, YTOJ MEXKAY BEKTOPAMH, CKaJSPHOE
MIPOU3BECHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB U NMPOU3BEJCHUE BEKTOPA Ha YHCJIO, YTOJ MEXy BEKTOPaMH,
CKaJIIPHOE MPOU3BEACHUE, PACKIAABIBATE BEKTOP 110 IBYM HEKOJTMHEAPHBIM BEKTOPAM.

3amaBaTh IMJIOCKOCTh YpPaBHEHHEM B JIEKAPTOBOW CHCTEME KOOP/IMHAT.

[IpumensTh reoMeTpudeckue (axKThl ISl  PEmICHHS CTEPEOMETPUYECKHX — 3a/ad,
MPEANoaraliX HECKOJIbKO IIaroB PEHICHHUs, €CIIM yCIOBHUS NPHUMEHEHUs 33JaHbl B SIBHOU
dopme.

PemaTe mpocTeiimme reoMeTpudeckre 3a1adi Ha TPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
MeToja.

Pemate 3amaum Ha JOKa3aTeIbCTBO MATEMATHUECKUMX OTHOIICHHA W HaXOXKACHUE
TreOMETPUYECKUX BEJIMYMH MO 0o0pas3laM WU alropuTMaM, MPUMEHSS W3BECTHBIE METOABI MPH
pEIIeHUH CTaHIAPTHBIX MaTEMAaTUYECKHX 3a/1a4.

[TpuMeHATh TpOCTEWINe HPOTrpaMMHBIE CPEICTBA M AICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.

[IpuBoAMTE TpPUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPHPOJAE U IKHU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE.

[TpuMeHATh TONyYeHHBIE 3HAHUWS Ha MPAKTUKE: aHAJM3HPOBATh pEalbHBIE CHUTYallMd U
NPUMEHATh M3YYEHHBIE TOHATHS B  MPOIECCe IOWCKAa PEIICHWS  MaTeMaTH4ecKu
chopMyIHpPOBaHHOW TPOOIEMBI, MOICIHPOBATH pEATbHbIE CHUTyallMd Ha S3BIKE T'€OMETPHH,
UCCIIEZIOBATh TOCTPOCHHBIE MOJENN C MCIOJIb30BAHUEM T€OMETPUUYECKUX TMOHSATHH U TEOpEM,
anmapata anreOpsl; penaTh NpakTHYeCKUe 337a4u, CBI3aHHbIE C HAXOK/IEHUEM I€OMETPUIECKUX
BEJINYHMH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuectBouacon DJIeKTPOHHbIE
Ne HanmeHnoBaHnuepasie/ioB u
n/m | TeMIPOrpaMMbl Bcero Konrtpoabubiepatorsl | IIpakTuueckuepadoTs (undposie)
o0pa3oBaTeibHbIEpPeCYPChI
bubmuoreka [JOK
1 Beenetiiie b CTEpEOMETPHIO 10 https://m.edsoo.ru/1c209e37
[Ipsimble U MIIOCKOCTH B
5 MIPOCTPAHCTBE. 12 1 bubnuotexa [JOK
[MapamieabHOCTHIPSIMBIX U https://m.edsoo.ru/1c209e37
IJIOCKOCTEMN
3 [leprieHAMKYISAPHOCTHIPSIMBIX U 12 bubmuotexa [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 Vsl MeXIy NPSIMBIMU U 10 1 bu6mmorexa [IOK
IIOCKOCTSIMU https://m.edso0.ru/1c209e37
bubmuorexa [IOK
> Muororpaiit 1 1 https://m.edS(I)J(;).rullc209e37
N bubnuotexa [JOK
0 OOBEMEIMHOrOTpRHHHIOB o 1 https://m.edsoo.ru/1c209e37
IToBTOpEHuUE: ceuenus, bu6mmoreka [JOK
7 4 1
PacCCTOSIHUS U YTJIBI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOI'PAMME
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11 KIIACC

KosaunvecTBoyacos DJIeKTPOHHbIE
Ne HaumeHnoBaHnuepasaesioB u (mudpoBbie)
n/n TEMIIPOrPpaMMBbI Bcero Koutpoabubiepadorsl | IIpakTHueckuepadoTnl P
o0pa3oBaTeIbHbIEpPeCYPChI
1 TenappaieHus 12 bubnuorexa LIOK
patt https://m.edsoo.ru/1c209e37
bu6nmorexka [JOK
2 O0né 5 1
PEMBITEI https://m.edsoo.ru/1c209e37
Bexrtopsl 1 KOOpAMHATEI B bubnuoreka [IOK
3 10 1
HPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06061IeHNE, 7 1 bu6nmmorexa [IOK
CHCTEMATHU3ALUA3HAHUN https://m.edso0.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOI'PAMME
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ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KosanuyecTBo 4acos DJIeKTPOHHbIE HU(PPOBLIE
n/-r[ Temaypoka Beero KonTpoabHubie IIpakTH4yeckue i[:;:ennﬂ o0pa3oBaTe/bHbIC
padoThbI padoTsI pecypcnl
OCHOBHBIE TIOHSATHS CTEPEOMETPHUU:
TOYKa, TpsiMasi, IIOCKOCTb,

1 npoctpaHcTBo. [IpaBuna n3o0pakeHus 1 bubmmorexa [JOK
Ha PUCYHKAX: H300pakeHuUs https://m.edsoo.ru/aecc77cd
TUTOCKOCTEH, MapaJlIeIbHBIX TPSIMBIX
(0Tpe3KoB), cepeANHBI OTPE3Ka
[TonsiTus: nmepecekaronuecs

2 MJIOCKOCTH l'f)epeCGKaIL(I)lH_[I/IeCﬂ npsiMast 1 bubnuoreia LIOK

’ https://m.edso00.ru/2d8a9c99
1 TUTOCKOCTH
[TonsaTuA: nepecekaromuecs
3 MJIOCKOCTH, é)epecelcaromnec;I npsimast 1 bubmmoreia HOK
https://m.edso0.ru/db685e73
U TIOCKOCTb
3HAKOMCTBO C MHOT'OI'PAaHHUKAMH,

4 M300pakeHIe MHOTOTPAaHHUKOB HA 1 bubnuorexa [JOK
PHCYHKAaX, Ha MIPOCKIIMOHHBIX https://m.edso0.ru/a63959d
yeprexax

) I;Z;:fdzzzlen(f;i§:§;T§; 16;;;;6111/1 1 Bubmmorexa IOK

’ ' https://m.edsoo.ru/b30dff38
CeueHUsIMHOIOrpaHHUKOB
HavanbHbie CBeI[eH.I./I}I 0 KyOe u Butmorexa LIOK
6 nupaMuje, X pa3BEPTKU U MOJIEIH. 1

CC‘ICHH?IMHOFOFpaHHI/IKOB

https://m.edsoo.ru/3d8ffd32
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TToustre 00 akCHOMAaTHUYECKOM

7 MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI bubmiorexa LIOK
https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIECACTBUS U3 HUX
[TonsTHE 06 aKCMOMAaTUYECKOM
8 MOCTPOCHUHU CTEPEOMETPUHN: aKCUOMBI bubmorexa LIOK
https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIICACTBHUS U3 HUX
[TonsTHE 006 AKCMOMATUYIECKOM
9 MOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI bubmmoreia LIOK
https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsTe 06 aKkcCHOMAaTHYECKOM
10 MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI Bubmorexa LIOK
https://m.edso0.ru/258fc245
CTEPEOMETPHUH U CIECACTBUS U3 HUX
B3aumHoe pacnonoxeHue npsiMbeIx B
MIPOCTPAHCTBE: NEPECEKAIOIIHUECs, bubmuorexa [JOK
11
napauIeIbHbIC U CKPEIIMBAIOIINECS https://m.edso0.ru/1a2520f6
psSIMbIE
[TapannenbHOCTh MPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
12 napasuiesibHble II'I)thT/IP;Ie B Bubnmorexa LIOK
) https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MAPaUICIIBHOCTD TPEX
TPSIMBIX
[TapaniensHOCTb MPSIMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE: bubnmnorexa HOK
[MapamienbHOCTD MPSIMO U https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH
14 VYTIi1Bl ¢ COHANPABICHHBIMACTOPOHAMHU bubmmorexa LIOK
https://m.eds00.ru/9f4071b9
15 Yroa mexay npsiMbIMU B bubnuotexa [JOK
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MPOCTPAHCTBE https://m.edso0.ru/fe733862
16 Yron mexay npsiMbIMU B bubnmoreka [JOK
IPOCTPaHCTBE https://m.edso0.ru/2935a9a0
17 [TapannenbHOCThINIOCKOCTEM: bubnmnorexka [JOK
napajuIeIbHBICIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CRoiicTBanapaieIbHBIXTIIIOCKOCTEH bubnuorexa LIOK
https://m.edso0.ru/e504d656
[Ipocreiinre npocTpaHCTBEHHBIE
19 q)irypm Ha nnoI::KoTcI;I/I: TeTpas’ap, Kyo Bubmmorexa LIOK
O https://m.eds00.ru/4a28dc02
napasuiesienumne/
20 [MocTpoeHneceueHmit Bubmorexa LIOK
https://m.edso0.ru/1d434d0f
21 [TocTpoenneceuennit bubamoteta LIOK
https://m.edsoo.ru/ec26fe5d
Konrtponsnas pabota mmo teme
o | bmusten miccroctn 3 Busmiorera LIOK
https://m.edso00.ru/9a0a9%e56
[TapanienbHOCTBIIPSAMBIX U
iockocTeit"
[lepnenauKyIApHOCTD NPSIMOM U
23 HJ'I(I))CKOCI”[FI/IZ}ll'IepIi'IeH,HI/IKyI?I}IpHBIe bubnuorexa LIOK
https://m.edsoo.ru/b19f6as5d
IpsiIMbl€ B IPOCTPAHCTBE
24 [Ipsimble mapassienbHble U bubnmnorexa [JOK
HEePICHINKYJISPHBIC K TNIOCKOCTH https://m.edso0.ru/0ac11c95
o5 [IpsimMble napaiieabHble U bubmuoreka [IOK
NEPIEHAUKYIISPHBIC K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepnesauKyIsIpHOCTH bubnmnorexa [JOK

IIPSIMOM U INIOCKOCTH

https://m.edsoo.ru/f85bfc46
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[Ipu3Hak nepnesaAuKyISIpHOCTH

butmmoreka [JOK

27
IPSIMOM | TUIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsimoit bubmmoreka [IOK
HEePIECHANKYJIAPHOM TIIOCKOCTH https://m.edso00.ru/635c¢5087
29 Teopema o mipsimoit bubnuotexa [JOK
HEePICHAMKYJIIPHOM TNIOCKOCTH https://m.edso0.ru/bd3745f8
30 Teopema o npsimoit bubmmoreka [IOK
HEePIECHAUKYJIAPHOM TIIOCKOCTH https://m.edsoo.ru/7d18834b
" H:iHZHHHI;y;IHPOH HaKJLOHHzICeZOC BuGmiorexa LIOK
TOSTHAE OT TOYKH JI0 TUIOCKOCTH
P 9 ’ https://m.edso00.ru/33c477d3
paccTosiHue OT IPSMOM J0 TIOCKOCTH
22 paceromie o rou 10 mavercern BuGorexa LIOK
P 9 ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSMOM 710 TUTIOCKOCTH
SO A —— Buomiorexa LIOK
P ! ’ https://m.edso0.ru/a5b7b8e3
paccTosiHie OT IPSAMOM J0 IIOCKOCTH
TOSTHAE OT TOYKH JI0 1 TH
p f[ : ’ https://m.edsoo.ru/dbee22bc
paccTosiHie OT IPSAMOM J0 TIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY bubnmnorexka [HOK
IPSIMO# U TUTOCKOCTBIO https://m.edsoo.ru/6b61b2b4
JIByrpaHHbIi yroJ, JUHEHHBINA yro bubnmnorexa [JOK
36
JIBYTPaHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
JIByrpaHHBIN yroJi, TUHEHHBIN yroil bubmuoreka [IOK
37
JIBYTPAHHOTO yIJia https://m.edsoo.ru/c7c777ed
38 [lepneHIUKYISIPHOCTH MIIOCKOCTEMN: bubnmnorexa [JOK

IIPU3HAK IEPIEHAUKYIJIIPHOCTH IBYX

https://m.edsoo.ru/ec3e2da3
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IJIOCKOCTEN

[IeprieHIUKYIAPHOCTD INIOCKOCTEH:

39 NpU3HAK NEPICHIUKYISIPHOCTH ABYX bubmmoreia OK
5 https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
[lepneHauKyISIPHOCTD MJIOCKOCTEM:
40 anE3HaIf[ negnegnmcympHocm JIBYX Bubmorexa LIOK
. https://m.edsoo.ru/ba75dc57
MJI0CKOCTEHN
41 Teopema o TpéxneprneHauKyIsspax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEXTepHIeHANKYISIPax bubnuoreia LIOK
https://m.edso0.ru/52188a7d
43 Teopema o TpEXTEPIICHANKYIIpaxX Bubmorexa LIOK
https://m.eds00.ru/9f246736
Kontponbnas pabota mo remam
44 "IlepneHIUKYISIPHOCTD MPSIMBIX U bubmmoreka [IOK
wiockocTei" u "YTIbI MeXIy https://m.edsoo.ru/5b971ef3
HPSIMBIMH U INIOCKOCTAMHU"
[ToHsITHE MHOTOTPAHHUKA, OCHOBHBIC
3JIEMEHThl MHOTOIPAHHUKA, BBITYKJIbIE bubnuorexa [JOK
45
Y HEBBITYKJIbIC MHOTOTDAHHUKH; https://m.edso0.ru/2d24e873
pa3BEépPTKa MHOTOTPaHHHUKA
[Tpusma: N-yronbHas npu3Ma; rpaHu v
46 OCHOBAHMS MIPU3MBI; TpsIMast U bubmuorexa [JOK
HaKJIOHHAsI IPU3MBIL; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
TIOJIHAS TIOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, NpsMOYTOJIbHBII bubmuorexa [JOK
napaJuieJICIUIe ] ¥ €ro CBOMCTBA https://m.edsoo.ru/8a7be683
48 [Mupamuna: N-yronpHast mTUpamMuaa, bubnuorexa [JOK
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TpaHu U OCHOBaHHE TTHPaMHU/IBI,
OOKOBas U MOJIHASI IOBEPXHOCTh
UPaMU/IbL; TPaBUIIbHAS U yCEUEHHAS
nupamMuaa

https://m.edsoo.ru/fblcd0a5

[TpaBusIbHBIE MHOTOTPAHHUKU:
MOHSTHE TTPABUILHOTO
MHOTOTpaHHUKA; MpaBUJIbHAS MPU3Ma

bubmuorexa [JOK

49 U MpaBWIbHAS UPAMUIA; IPABHIIbHAS https://m.edso00.ru/074c8865
TpeyrojbHas mupaMuia u
MPaBUJIBHBINA TETpadaAp; KyO
IIpencrapiaeHne 0 IpaBUIBHBIX

50 MII;OJSOFpaHHHKaXI oiTaanp JoJieKa’ip bubmorexa HOK

’ https://m.edsoo.ru/a0fdd5bf
U UKOCAdIP.
CummeTpus B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIEHO TOYKH,

51 IPSMOM, TUIOCKOCTH. bubmmoreka [IOK
DNeMEHTHICUMMETPUN B TUPAMHUIAX, https://m.edsoo.ru/b9e777d9
napasuieNenumne1ax,

MPaBUILHBIXMHOTOTPaHHUKAX
Brrunciaenue 31eMeHTOB
52 MHOT'OT'paHHHUKOB: pEOpa, AUaroHam, bubmmorexa LIOK
https://m.edsoo.ru/6cdbecef
YTIIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJTHOM TIOBEPXHOCTH IIPSAMOU
53 IPU3MBI HJIOE_Ia,[[B OCHOI])3aHI/II71 bubmorexa HOK
’ . ’ https://m.edso00.ru/37d84157
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOM TIPU3MBI
54 [Tomaae 6OKOBOM MOBEPXHOCTH U butmmoreka [IOK

IMMOBCPXHOCTHU HpaBI/IJIBHOﬁ nupaMuabl,

https://m.edso0.ru/5603e30b
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Teopema O IIoMmaau OOKOBOM
MMOBEPXHOCTH YCEUYEHHOW MUPAMUIBI

55 KonTtponsHas pabota o teme bubmmoreka [IOK
"MHOrorpaHHuKH" https://m.edsoo.ru/a95f5c04
. butmmoreka [JOK
56 Tonsue 06 0oneve https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
> OOBEM mHpamiE! https://m.edsoo0.ru/235171b3
. butmmoreka [IOK
58 OOnEM mupamu el https://m.edsoo.ru/f47dfefd
59 O6me bu6nuoreka [IOK
PEM ITHPAMH/IBL https://m.edso0.ru/79¢10312
50 OB butmmoreka [IOK
PEM TTHPaMHB! https://m.edsoo.ru/2faadc3f
. bubnmoreka [JOK
61 OOBEM mpu3MEI https://m.eds00.ru/79853608
N bubnuorexa [JOK
62 OOBEM npH3Mb! https://m.edso0.ru/1e053890
N bubmuorexa [JOK
63 OOBEM mpu3MEI https://m.edsoo.ru/482d3f51
64 KoHTponbHas paboTa mo teme bubnuorexa [JOK
"OO0BEMBI MHOTOIPAaHHUKOB" https://m.edsoo.ru/28a6573c
I1
65 CI:C]T;ECI)\E;;{I/IIZZ Zlioflf:zi;e IToctpoenue bubmorexa TIOK
. ' P https://m.eds00.ru/098bedad
CEUYCHUI B MHOTOTPaHHUKE
[ToBTOpEHwme, 0606HI€HI:I€ BuGmorexa [IOK
66 CHCTEMAaTH3aLMS 3HAHHUH.

Breluncnenue pacCTOsSHUN: MEXIY

https://m.edsoo.ru/f7792ba9
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ABYMs TOYKaMH, OT TOUYKHU JO pr[MOfI,
OT TOYKH 0 INIOCKOCTHU, MCIKIY
CKpPCIIMBAOIUMHUCS ITPAMBIMHA

67 Hrorosas kKoHTpoJIbHAS paboTa

bubmuorexa [JOK
https://m.edso0.ru/b9146bc0

[ToBTOpEeHue, 06001EHNE
cUCTeMaTH3alus 3HAaHUH.
Brrurcnenue yrioB: Mexay

68 CKPEIIUBAIOIIMMHUCS TTPSIMBIMH,
MEX]Ty TIPSIMOH | IJIOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEXTY
IIOCKOCTSIMHU

bu6mmorexa [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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11 KIIACC

KouauvecTBouacos
Ne Hara JIeKTPOHHBbIE HU(PPOBbIE
Tema Ypoka KOHTpOJIbeIe HpaKaneCKue
n/n Bcero H3y4eHUsi = o0pa3oBaTeibHbIE PeCypChl
padoTsbI padoTsbl
Cdepa u map: 1eHTp, pajgnyc,
1 ):[y(li;nfeTp' annilaﬂgp pay 1 bubmmoreka LIOK
’ https://m.edso0.ru/0341bc2b
MOBEPXHOCTHU Chephl
BsaumHoe pacnonoxeHue
5 chepsl U MIOCKOCTH; 1 bubnuorexa [JOK
KacaTelibHas TIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; mnomaab cheps
3 N3o0paxenue chepsl, mapa 1 bubmuorexa [JOK
Ha miockocTH. CedeHus 1apa https://m.edsoo.ru/bc15f7f2
Hummaapudeckas
MOBEPXHOCTh, 00pa3yoIIne
4 UMAJIUHAPUYECKON 1 but6mmoreka [IOK
MTOBEPXHOCTH, OCh https://m.edso0.ru/6054b8c1
HWIAHIPAYECKON
MTOBEPXHOCTH
[unuHap: OCHOBaHUS U
O0KOBas MOBEPXHOCTh
5 oOpa3zyromas Ir/)l OCBb; HJ"IOHIaJIL 1 bubmorexa HOK
. . https://m.edso00.ru/188f6216
OOKOBOM U MOJTHOU
MMOBEPXHOCTH
N3o00pakeHue nunuHApa Ha
6 mockocTh. Pa3BépTka 1 bubmuorexa [JOK
nHapa. CeyeHus https://m.edsoo.ru/016e25eb
UATUHAPA (TTIOCKOCTBIO,
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napayieIbHON UIn
MEPIEHIUKYISIPHOU OCH
[UIHH]IPA)

KoHnnueckasi TOBEpXHOCTb,
o0pa3yroIme KOHHIeCKOH

but6mmoreka [IOK

! MOBEPXHOCTH, OCh U BEPIIIHHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHoBanue u

8 BepIIMHA, 00pa3yromas u bubmuorexa [JOK
0Ch; TUIOIIA s OOKOBOM U https://m.edso0.ru/897dd3b2
MOJHON TOBEPXHOCTHU
VY ceuéHHBIN KOHYC:

9 00pa3ymoIIne U BHICOTA; bubmuorexa [JOK
OCHOBaHHMs U OOKOBast https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N300pakeHne KoHyca Ha
mockocTy. Pa3séprka

10 KoHyca. CeueHus: KOHyca bubmuorexa [JOK
(MI0CKOCTHIO, TTapaslIeIbHOM https://m.edsoo.ru/0Obdelbe8
OCHOBaHMIO, U TUIOCKOCTHIO,

IIPOXOJALIEN Yepe3 BEPLINHY)
KomOunanwmst Ten BparieHus but6mmoreka [IOK

11
1 MHOTOTPaHHHKOB https://m.edsoo.ru/3cefl0e5
MHOrorpaHHuK, ONUCaHHbIN

12 okoJo cepsr; chepa, bu6mmoreka [JOK
BITMCAHHAsI B MHOTOT'PaHHHUK https://m.eds00.ru/0b136158
WM B TEJO BpallleHus

13 Ilonstre 06 00BEME. bu6manoreka LJOK

OCHOBHEBIE CBOMCTBA

https://m.edso0.ru/26a03fb7
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00BEMOB TE

14 OO0BEMIMIHHIPA, KOHYCA bubmmorexa LOK
OUIMHAPA, KOHY https://m.edso0.ru/5513d87b
15 O0BEM 1Iapa 1 wIomaah but6mmoreka [IOK
chepsr https://m.edsoo.ru/d189bde?2
IlomoOnrbIc Tena B
. npoctpancTBe. COOTHOIICHUS Butmorexa LIOK
MEXIY ILIOIIAISIMHU
o muﬂ N https://m.edso00.ru/810cfleb
MMOBEPXHOCTEH, 00BEMaMH
MOJOOHBIX TE
o | oo
© ¢J1a Bpate https://m.edsoo.ru/4a33a8ab
"O6nemsl Tea"
Bekrop Ha mockocTH U B bu6muoreka [JOK
18
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cnoxenue u bubmuorexa [IOK
BBIYUTAHUEBEKTOPOB https://m.edsoo.ru/23f4f089
20 VYMHOKEHUEBEKTOPAHAYHMCIIO Bubnmorexa [IOK
p https://m.edsoo.ru/dee379eb
P ..
2 nexowmmanapim nextopan. BrGmiorera LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBunonapamienenunena
\ Peme:m: 3a;1aq, C::SISaHHBIX c BuGmorexa LIOK
[IpUMEHEHNEM [IPABU
p N N pasi https://m.edso0.ru/5a827900
JIEUCTBUI C BEKTOpaMH
KoopanHatHO-BEKTOPHBIN Bu6morexa LIOK
23 METOJI TIPH PEIICHUH

rCOMETPHUICCKUX 3aaav

https://m.edsoo.ru/d3alfe30



https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
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

[IpssMmoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.

24 Koopaunats! BekTopa. bubamoreta LIOK
3 https://m.edsoo.ru/48db7058
[Tpocreiimume 3aayn B
KOOpPJIMHATaxX
Yroa Mexay BEKTOpaMmu.
25 CKaJIstHo: }I]IpOI/IBBIe)I[eHI/Ie bubmmorexa LIOK
https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brruncienue yrioB Mmexmay bubmuorexa [JOK
HPSIMBIMH U TUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
KoHTtpoinbHas paboTa o Teme
27 "BeropH u K(I))OpI[I/IHaTbI B bubmmorexa LIOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpeHme, 0600IIEHNE U
CHUCTEMATH3aIUs 3HAHHM.
28 OcHoBHBIE (bEprLI (baxTs bubamoreta LIOK
’ ’ https://m.edso0.ru/1780ba5d
TEOpEeMBI Kypca
TJIAHUMETPUHU
[ToBTOpenwue, 0600mIEeH e U
CUCTEMAaTH3aIUs 3HAHHH.
29 OcHoBHBIE (bII;prH (baxTs bubmmorexa LIOK
’ ’ https://m.edso0.ru/078cd184
TEOpPEMBI Kypca
MJIAaHUMETPUHU
[ToBTOpenue, 0600IIeHNE U
30 CHUCTEMAaTH3allus 3HAHUH. bubmuorexa [JOK
3aaun TUIAHUMETPHH U https://m.edso0.ru/7491efe0
METObI UX PEIICHUS
31 [ToBTOpenue, 06001IIeHNE U bu6manoreka LJOK

CUCTEMAaTHU3alUd 3HAHUN.

https://m.edsoo.ru/4dffda97



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
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https://m.edsoo.ru/4dffda97

3ajaun MIaHUMETPUHU U
METOJIbI HX PEIICHUS

[ToBTOpeHue, 06001IeHNE U
CHCTEMAaTH3AIINs 3HAHUHA.

bu6manoreka LIOK
32 OcHoBHbie pUrypE!, paxTsl, L https://m.edsoo.ru/74b2ad91
TEOpPEMEBI Kypca
CTepeOMETpUN
33 HToroBasikoHTpoIbHAsIpabOTa 1 bubmmorexa LIOK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 06001IIeHNE U 1 bubmnoreka LJOK
cUCTEMAaTH3aI|s 3HAHUI https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO HACOB 34

I10 ITPOT'PAMME
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IPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

KonnpOBepﬁeMorope:;y.nLTaTa

IIpoBepsiemble NpeAMeTHBIE Pe3yIbTAThI 0CBOCHHSA
OCHOBHOI1 00pa30BaTeJIbHOI NPOrpaMMBbl CpeHEro
0011ero 06pa3oBaHus

I'eomerpus

7.1

OHepI/IpOBaTB MMOHATHUAMM: TOYKA, IIPAMasd, IJIOCKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUHM U CIEACTBUS U3
HUX IIPU PELICHUU T€OMETPUYECKUX 3aa4

7.3

OnepupoBatb MOHATUSIMU: napajyieTbHOCTh u
MEPIEeHIUKYIISIPHOCTD MPSAMBIX U INIOCKOCTEN

7.4

KnaccudunupoBaTs B3aMHOE pacrioyioKEHUE MPSIMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHSMHU: ABYTPAHHBINA Yroll, TpaHU
JBYTPaHHOIO yria, peOpo IBYrpaHHOTO YIiia, TUHEHHbII
yroji JBYTpaHHOrO yria, IpaJyCHas Mepa JABYTPAaHHOTO
yriaa

7.6

OnepupoBaTh MOHITHSIMHU: MHOTOTPAHHUK, BBITYKIIBIA H
HEBBIMYKJIBIH MHOTOTPaHHUK, 3J€MEHTHI
MHOTOTpaHHHUKA, MPAaBUIbLHBIH MHOTOTPAaHHUK

7.7

Pacno3dHaBaTe  OCHOBHBIE  BHJBI  MHOIOTPaHHUKOB
(nupamuza, npusMa, NpSMOYIOJIbHBIN MapaljieenuIe],

Ky0)

7.8

Knaccudunuponats MHOTOTPaHHUKH, BBIOMpAs
OCHOBaHUS Juid  Kiaccudukamuu  (BBINYKIbIE U
HEBBITYKIIbIC MHOTOT'PaHHUKH, NpaBUJIbHBIC
MHOT'OIPaHHUKH, NpSAMble W HAKJIOHHBIE TPU3MBI,
napasiesienune/ibl)

7.9

OHGpHpOBaTB MOHATHUAMU: CCKYyIas IMJIO0CKOCTb, CCUCHUC
MHOTI'OIr'paHHUKOB

7.10

OOBACHATH MPUHIUIIBI TIOCTPOCHUA CEUYCHHUH
MHOT'OI'PaHHUKOB, UCTI0JIB3Ys METO/ CIICA0B

7.11

CTpouTth ceyeHHss MHOTOTPAaHHHKOB METOJIOM CIIEJIOB,
BBITOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3amaun Ha HaxoXXIEHHE T€OMETPUUYECKUX
BEJIMYMH MO O00pa3liaM WU aJrOpUTMaM, MPUMEHs




7.13

W3BECTHBIE AHAIWTHYECKHE METOJAbl IPHU PELICHUH
CTaHJAPTHBIX MAaTEMATHMYECKUX 3aJ1ad Ha BBIYHCIICHUE
pacCTOSHUM MEXAYy JAByMS TOYKAMH, OT TOYKH [0
OpsAMOM, OT  TOYKM 0  IUIOCKOCTH,  MEXIY
CKPELIUBAIOIIUMHUCS IIPIMBIMU

Pemate 3amaum  Ha HaXOXACHUE TIE€OMETPUYECKUX
BEJIMYMH 10 oOpa3laM WM alropuT™MaM, NPUMEHSsS
U3BECTHBIC AHAJIUTUYECKUE METOAbI IIPU PELICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3aJad Ha BBIUYUCIICHUE
YIJIOB MEXAY CKPEUIMBAIOIIMMHUCS TPSMBIMH, MEXIY
NpsAMOM M INIOCKOCTBIO, MEXAY  IUIOCKOCTSIMM,
JBYI'PAaHHBIX YIJIOB

7.14

Boruncnsate 00BEMBI M IJIOHIAAM  MOBEPXHOCTEH
MHOTOTPaHHUKOB (IIpU3Ma, MUPaMUA) C MPUMEHEHHEM
(dhopmyJ1, BBIUYUCISATH COOTHOIICHHUS MEXAY TUIOMAIIMU
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAHHUKOB

7.15

7.16

OneprpoBaTh MOHATUAMU: CUMMETPHS B NPOCTPAHCTBE,
LEHTP, OCb U IUIOCKOCTb CHUMMETPHUM, LEHTP, OCbh H
IJIOCKOCTh CUMMETPUH (PUTYpPbI

W3BnekaTh, mpeoOpa3oBbIBATH M WHTEPIPETHPOBATH
MHPOPMALIMIO O TPOCTPAHCTBEHHBIX TI€OMETPUUYECKUX
¢burypax, npeACTaBIeHHYIO Ha YepTexkaxX U pUCYHKaX

7.17

[IpumensiTb reomeTpuyeckue (akTbl IS  pPEUICHUs
CTEPEOMETPUUECKUX 3azady, IIpenoarao X
HECKOJIbKO IIaroB pPEeIIeHUs], €CJIU yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (hopme

7.18

[IpumensaTh mOpocTeiMe NPOrpaMMHBIE CPEACTBA H
SJICKTPOHHO-KOMMYHHKAIITUOHHBIC CHUCTCMBI npu
pEUICHUU CTEPEOMETPUUYECKUX 3a]1a4

7.19

IIpuBoauTh IIpUMEPBI MaTeMaTU4ECKUX
3aKOHOMEPHOCTEN B NPHUPOAE U KHU3HHU, Paclo3HaBaTh
IIPOSIBIICHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE

7.20

[IpuMeHsITh TOJTY4YEHHBIE 3HAHMSI HA  MPAKTHUKE:
aHAIN3UPOBATh pEAJIbHbIE CUTYyallUM M IPUMEHSTbH
W3YUYEHHbIE TMOHATUS B IMIPOLIECCE IOUCKA PEIICHUS
MaTeMaTHYECKU chopMyIHpPOBaHHON po0IeMbl,
MOJIETUPOBAaTh  peajbHble  CUTyalldd Ha  SI3bIKE
IFE€OMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM T€OMETPUYECKUX IOHATUH U TEOPEM,
anmapara anreOpbl, peliaTh MPaKTHYECKHe 3a/ayH,
CBSA3aHHBIE C HAX0XK/IEHUEM '€OMETPUUYECKUX BEIIMUNH




11 KJIACC

KoanposepsiemoropesyJjibTata

IIpoBepsiemble mpeAMeTHbIE Pe3yabTATHI 0CBOEHUSI
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeIHero
0011ero 00pa3oBaHus

I'eomerpus

6.1

OnepupoBartb TIOHSTHSIMH: [UTHHIPAYIECKAsS
MOBEPXHOCTH, o0pa3yrorue THHPUIECKON
MOBEPXHOCTH, IWJIUHIP, KOHHYECKas IMOBEPXHOCTbD,
oOpasymomye KOHUYECKOW  IOBEPXHOCTH,  KOHYC,
ceprueckas MOBEPXHOCTh

6.2

PacniosnaBate Tena BpamieHus (MWIMHAD, KOHYC, cdepa
1 11ap)

6.3

OOBACHATH CIIOCOOBI TTOTYYSHHS TEJ BPALICHUS

6.4

KnaccuduuupoBats B3auMHOE pacrnosioxeHue chepsl u
IJIOCKOCTH

6.5

OnepupoBathb MOHSTASIMH: apoBOMH CETMEHT,
OCHOBaHHME CETMEHTA, BBICOTA CErMEHTA, IAPOBOM CIIOW,
OCHOBaHME LIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOA,
LIAPOBOM CEKTOP

6.6

Beraucnsate 00bEMBI W TUTOMIAM TIOBEPXHOCTEH TEN
BpallleHUsI, TEOMETPUYECKHX TeJI C MPUMECHEHHEM

bopmy

6.7

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BIIUCAHHBIN B
chepy u onmHMcaHHBIA OKOJIO cepsl, chepa, BIUCAHHAS B
MHOT'OI'paHHUK MJIK TCJIO BPAlICHUA

6.8

Bbluucnsate  COOTHOIIEHUS ~ MEXIY  IUIOHIQJsIMU
MOBEpXHOCTEH U 00BEMaMH MOTOOHBIX T

6.9

N3obpaxkath u3ydaemble (UIypel OT pyKH H C
MIPUMEHEHHUEM MTPOCTHIX YEPTEKHBIX HUHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) TUIOCKUE YEPTEXKH U3 PUCYHKOB
NPOCTBIX 00BEMHBIX (QUIYp: BUA CBEPXY, COOKY, CHU3Y;
CTPOUTDH CEUCHHUS TeJ BPAILICHUS

6.11

W3Bnekatrb, WHTEPIPETUPOBATh U MPEeOOpPa3OBHIBATH
MHPOPMALIMIO O TPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
¢burypax, npeACTaBICHHYIO Ha YepTexkax U pUCYHKaX

6.12

[MpumensT reomerpudeckre (aKTbBl ISl pEHICHUS
CTEPEOMETPUICCKUX 3ajad, MPE/IIOIararoIInX
HECKOJIBKO IIaroB PEHICHUS, €CITH yCIIOBHUS MPUMEHEHUS
3aJlaHbl B IBHOU (hopMme

6.13

OHCpHpOBaTL IOHATHUEM: BEKTOP B IPOCTPAHCTBC




6.14

BrmomaaTe )IGﬁCTBHSI CJIOKCHUSA BCKTOPOB, BbIUMTAHUA
BCKTOPOB M YMHOXCHUA BCKTOPA Ha 4YHUCIIO, O6T)$ICH$ITI),
KaKMMH CBOMCTBAMU OHU O6J'IaI[aIOT

6.15

[TpuMeHATH NpaBUIIO Hapajviesienuneia Npu CIOKEHUN
BEKTOPOB

6.16

OnepupoBaTh MOHATUSMH: JI€KAPTOBBI KOOPAWHATHI B
MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpa, PaBEHCTBO
BEKTOPOB,  KOOPJMHATBI ~ BEKTOpa, Yroid  MEXIy
BEKTOpaMH, CKaJSIpHOE  IPOU3BEICHUE  BEKTOPOB,
KOJIJTMHEApHBIE U KOMILIAaHAPHBIE BEKTOPHI

6.17

Haxonutb cymMmmy BEKTOPOB U IIPOU3BEACHUE BEKTOpPA Ha
4uCJI0,  Yrodl  MEXAY  BEKTOpaMH,  CKaJspHOE
IIPOU3BEICHHE, pACKIagblBaThb BEKTOp IO  JIBYM
HEKOJUIMHEaPHBIM BEKTOPaM

6.18

3aznaBaTh MJIOCKOCTh YPAaBHEHUEM B JAEKapTOBOW CUCTEME
KOOpAHHAT

6.19

6.20

Pemartsn HpOCTGfIH.IHG TCOMECTPUUYCCKHUC 3adavdu Ha
IMPUMEHEHUEC BEKTOPHO-KOOPANMHATHOI'O METOJa

Pematp 3amaud Ha [OKA3aTELCTBO MAaTEMATHYECKUX
OTHOUICHUH W HAXOXKJICHUE TCOMETPHUUCCKUX BEITUYNH
no oOpa3naMm WM ajJropuTMaM, TMPUMEHsISI M3BECTHBIC
METOJIbI MPH PEIICHUH CTAHIAPTHBIX MaTeMATHYCCKHUX
3a/1a4

6.21

[IpuMeHATH mNpoCTEHIIME NPOrpaMMHBIE CPEACTBA U
3JIEKTPOHHO-KOMMYHHUKAI{MOHHBIE CUCTEMBI pu
PELICHNN CTEPEOMETPUYECKHUX 3aad

6.22

[IpuBoauTH IpPUMEpBI MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH B IPUPOJE U KU3HH, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB I'€OMETPHUU B UCKYCCTBE

6.23

[IpuMeHATh TONyYEeHHBIE 3HAHUS HAa  IPAKTUKE:
AHAJIU3UPOBATh pEAIbHBIC CUTyallUM W IPUMEHATH
W3Y4YEHHBbIE TIOHSATHSI B TIPOIIECCE TIOMCKA PEIICHHS
MaTeMaTHYECKH c(hopMyTHPOBAHHON poOJIeMBlI,
MOJENHMPOBAaTh  peajbHblE  CHUTyallUM Ha  SI3bIKE
F€OMETPHUM, MCCIEOBAaTh IIOCTPOEHHBIE MOJEIH C
WCIIOIb30BAHUEM TE€OMETPUUECKUX TOHSATHH M TEOpeM,
anmapaTta aireOppl, pemarh MPaKTUYECKHE 3aJauH,
CBSI3aHHBIE C HAXOXK/ICHHUEM Ir'€OMETPUUYECKUX BEIIMUYUH




INPOBEPSAEMBIE 3JIEMEHTbI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMbliidIeMeHTCONEPKAHUS

7

I'eomerpus

7.1

OcHOBHBIE TOHATHS CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCThb, MPOCTPAHCTBO.
[lonsiTie 00  aKCHMOMATHMYECKOM  TIOCTPOCHHUU  CTEPEOMETPUU:  AKCHOMBI
CTEpEOMETPHUU U CIEACTBHS U3 HUX

7.2

B3auMmHOe  pacnosnokeHue  NpsIMBIX B IIPOCTPAHCTBE:  I€peceKarolIuecs,
napajuielibible M CKpeuuBarouiuecs: mnpsmelie. [lapainenbHOCTh NpsAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IMApajUIebHbIE MpsIMbIE B  MPOCTPAHCTBE,
MapaJIeNIbBHOCTh TPEX MPSAMBIX, MAPAJUIENBHOCTh MPSMON M IUIOCKOCTH. YTIIBI €
COHANpPAaBJICHHbBIMU CTOPOHAaMH, Yrojl MEXIy MpsSMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapalulelbHbIE INIOCKOCTH, CBOMCTBA MapallebHbIX
tockocteit. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYyphl Ha TUIOCKOCTH: TETPadJp,
KyO, napasuiesienumne 1, IOCTPOCHUE CeUeHUI

7.3

IlepneHIUKYISIPHOCTh NPSAMOM M IUIOCKOCTH: NEPIEHIUKYJSAPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE IIApaJUICIbHbIE U IIEPIEHIUKYJIIPHBIE K IITIOCKOCTH, IIPU3HAK
MEPIEHIUKYIIPHOCTH MPSIMOM U IUIOCKOCTH, TEOPEMA O IIPSIMOM MEPIIEHAUKYJIIPHON
IUDIOCKOCTH. YTIbl B IIPOCTPAHCTBE: YIOJ MEXKIAY MNPAMOM M IUIOCKOCTBIO,
JNBYI'PAHHBIA YroOJI, JIMHEHWHBIM YroJl JAByrpaHHoro yria. llepnennukyinsap u
HAKJIOHHBIE. PAacCTOSIHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE OT MpPSIMOW J0
IUIOCKOCTH, NMPOEKLUs (PUrypbl Ha MIOCKOCThb. [lepneHauKyIsIpHOCTh IUIOCKOCTEH:
NPU3HAK  NEPIEeHAMKYJSIPHOCTHM  JIBYX  IDIOckocTed. Teopema o0  Tpéx
NEPIEHIUKYIISIpaxX

7.4

IlonsiTiE MHOrOrpaHHMKa, OCHOBHBIE 3JIEMEHTBl MHOTOIDaHHHMKA, BBIIYKIIBIE WU
HEBBIMYKJIbIE MHOIOTPaHHMKM, pa3BEPTKa MHoOrorpaHHuka. IIpusma:n-yrospHas
IpU3Ma, TPaHU U OCHOBAHMS INPHU3MBI, NpsMas U HAKJIOHHAs IPU3MBbI, OOKOBas U
II0JIHAsl IOBEPXHOCTH NMpu3Msbl. [lapamienenunes, npsMOyrojbHbIN MapaieIenuIe]
u ero coiictBa. [lupamuzaa: N-yronbHas nupamuaa, rpaHd U1 OCHOBAHUE MHUPAMUIBI,
OOKOBasi U IMOJIHAsI MMOBEPXHOCTh NMUPAMU[BI, MIPABUIIbHAS U yCEUEHHAs NMUpaMHJa.
OnemeHTsl NpU3MBl M NHpamMuabl. lIpaBHiabHBIE MHOTOTPaHHMKHU: IIOHATHE
MPaBWJIBHOTO MHOTOTpaHHMKA, MpaBUbHAs NOpuU3Ma M MpaBUiIbHas NHpPaMUIA,
IIpaBWIbHAs TPEYroJibHas NMUpaMua U MpaBWIbHBIN TeTpasap, KyO. [Ipencrasienue
O IPAaBWIBHBIX MHOTIOIPAaHHUKAX: OKTAa3[p, AOAEKa’aAp M ukocadapyrue CeueHus
IIPU3MBI U TUPAMHU/IBI

7.5

CI/IMMeTpI/Iﬂ B INPOCTpPaHCTBE: CHUMMCTPHUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
IIJIOCKOCTH. BHGMGHTI)ICI/IMMGTPI/II/I B nmupamMuaax, napajuieicnumneaax,
MPaBUJIbHBIXMHOT OT'PaAHHHUKAX

7.6

BrlunciaeHue »JeMEHTOB MHOTI'OI'paHHUKOB! pe6pa, AuaroHaljiu, YIJIbIL. IInomane




OOKOBOIl MOBEPXHOCTM U TIOJIHOM MOBEPXHOCTU MPSIMOM MPU3MBI, IUIOHIAb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMoi pu3Mbl. [lnomans 60xoBoi
[IOBEPXHOCTH U IIOBEPXHOCTU IIPABUIIBHOM NHMPAaMHUIBI, TEOpeMa O IUIOLIAIU
yceu€HHoil nupamupsl. [Tonstneo0o0bémMe. O0BEMIUPaMHIbI, TPU3MBI

7.7

[Tono6usle Tena B npoctpaHcTBe. COOTHOLIECHUS MEXTy IUIOIIAIMU TOBEPXHOCTEH,
00BEMaMH TOJOOHEBIX TEJI

11 KJIACC

Kon

IIpoBepsieMbliidIeMeHTCONEPKAHUS

6

I'eomerpus

6.1

Hununaapuyueckasl MOBEPXHOCTh, 00pa3yrolUe HUINHIPUIECKONW MOBEPXHOCTH, OCh
WINHAPUYECKON mnoBepxHOCTH. LlunmuHnap: ocHoBaHHMS M OOKOBask NMOBEPXHOCTH,
o0pasyrolias U 0k, MJIOMIA (b OOKOBOM 1 MOJHOM MOBEPXHOCTH

6.2

Konunueckas nmoBepxHocTb, 00pasyroniye KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOW moBepxHOCTH. KOHyC: OCHOBaHHWE W BepiiuHa, 00pasyrolias U OCh,
Iomaab OOKOBOW W TIOJHOW TOBEPXHOCTH. Y CEUEHHBIMKOHYC: OOpa3ylolue H
BBICOTa, OCHOBaHUS M OOKOBAsTIOBEPXHOCTh

6.3

Cdepa u map: neHrp, paguyc, 1MamMeTp, Iiouaab noepxHoctu chepsl. Bzaumuoe
pacnosioxkeHue cdepsl U IIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, MIomaib

cdepsl

6.4

N300pakeHue Tel BpalleHHst Ha MIIOCKOCTH. Pa3BEépTKauMianHIpa U KOHyca

6.5

KoMOuHauu Ten BpalieHHss U MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIHCAHHBIN
okoJio cepsl, chepa, BMcaHHAsi B MHOTOTPAHHUK, WM TEJIO0 BpallleHUs

6.6

[TonsitTne 06 00BEMe. OcHOBHBIE CBOIicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO MapajuleNienunena u ciaencTus u3 He€. OOBEMIMINHIPA, KOHYCA.
O6béminapa u miomaabcheps

6.7

[TogoOHubIe Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXKIY IUIONIAIIMHU TTOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN

6.8

Ceuenuss mwiMHApa (MapajUyieIbHO W IEPIEHIUKYJIPHO OCH), CEUEHUs KOHyca
(mapasuieTbHOE OCHOBAHUIO M MTPOXO/AIIee Yepe3 BEPIIMHY ), CEUSHHs L1apa

6.9

BekTop Ha 1miockocTM M B mpocTpaHCTBE. CIIOKEHHE W BBIYMTAHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pas3nmokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio napaymenenunena. Pemenue 3anay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUM C BEKTOpaMU

6.10

IIpssmoyrosnpHast cucTteMa KOOpAMHAT B IpocTpaHCTBEe. KoopawHATBI BEKTOpA.
[Ipocreiimme 3agaun B KOOpAMHATax. YTON Mexay Bekropamu. CkaaspHoe
IIPOU3BE/ICHUE BEKTOPOB. BbIuncieHHe yrioB MEXIy NPSMBIMU U IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIMETOANPUPEILIEHUUT€OMETPUUECKUX3a]a




ITPOBEPSAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJILHOM ITPOT'PAMMBI CPEJTHEI'O

OBLIEI'O OBPA30OBAHUA

KoanposepsiemororpedoBanus

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM
pe3yJibTaTaM OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOM
NPOrpaMMbl CpeHero o0mero o6pa3oBaHus

Brnanenne wmeronamMM J0Ka3aTeNbCTB, AJITOPUTMAMH
pemieHus  3aga4;  yMeHuUe  (QOpMyIMpoBaTh U
OIEpUpPOBaTh TMOHATUSAMU: OIPEAEIIEHUE, aKCHOMa,
TEeopeMa, CJIEJICTBUE, CBOIICTBO, MIPU3HAK,
JIOKA3aTeNbCTBO,  PAaBHOCWIIbHBIE  (DOPMYJIHUPOBKHU;
OPUMEHATh HMX; yYMeHue (opMmynupoBaThb OOpaTHOE U
MIPOTUBOIIOIOKHOE YTBEPXKIECHUE, TPUBOIUTH MPUMEPHI
u KOHTPIPUMEDHI, HCIIOJIb30BaTh METO]{
MaTeMaTHU4eCKOU WHYKIINH; MIPOBOJIUTH
JIOKa3aTeNIbHbIE PACCYXJIEHUS TIpU PEIICHUH 3ajady,
OLICHUBATh JIOTMYECKYIO IMPABUIBHOCTh PACCYXIACHUM;
yMEHHE  ONepupoBaTh  MOHATHUSMHU:  MHOXECTBO,
MIOJIMHO>KECTBO, ONEpPALMU HaJl MHOYKECTBAMH; YMEHUE
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJjist
ONMCaHUsl pealbHBIX MPOLECCOB U SBICHUN W NpHU
pelleHny 3ajady, B TOM YHCIE U3 JPYruX Y4eOHBIX
[IPEIMETOB; YMEHHE OIEepUPOBaTh MOHATUSAMU: Tpad,
CBSI3HBIA Tpad, IepeBo, LUK, rpad Ha IIIOCKOCTH;
yMEHHE 3a7aBaTh WU OMHCHIBATh Tpadbl pa3IUYHBIMU
crocobamu; UCTIONIb30BaTh rpadbl IpU PEIICHUH 3a4a4

YMmenue OIICpHUPOBATH IMMOHATUAMMU: HATYPAJIbHOC YUCIIO,
IEJI0E YHUCIIO, CTETIEHb C IEJBIM TOKa3aTelieM, KOPEHb
HaTypaJlbHOM CTENEHH, CTENEeHb C paldOHAIbHBIM
rokazaresiem, CTETICHb C JEHCTBUTENEHBIM
mokazareieM, JorapuM UHCIa, CUHYC, KOCHHYC H
TaHTEHC TPOW3BOJIBHOTO YHCJA, OCTAaTOK IO MOYJIIO,
palMoHalbHOE  YHCJIO,  UPPAlMOHAIBHOE  YHCIIO,
MHOXCCTBA HATypaJbHbIX, HCJbIX, pPallUOHAJIbHLIX,
JNCHCTBUTEIILHBIX ~ YUCENI; YMEHHUE  KCIIOJIb30BaTh
NPU3HAKH JIETUMOCTH, HANMEHBIINH OOIINI IeTUTEh 1
HauMeHbIIIee o0Iee KpaTHoe, anroput™M EBkiuma mpu
pelieHny  3ajJad; 3HAKOMCTBO C  pa3lIMYHBIMU
MO3UIIMOHHBIMH ~ CUCTEMaMHU  CUHUCJICHHS; YMEHHUE
BBITMIOJTHATh BBIUMCIICHHE 3HAYCHHUN M MpeoOpazoBaHUs
BBIDQKEHUH CO  CTeMEHAMH W  JorapupmMamw,
npeoOpa3oBaHusi JIpPOOHO-PAIIMOHAIBHBIX BBIPAKCHHIM;




yMeHHe OIIepupoOBaTh TIOHSATUSIMHU:
MOCIEI0BATEIbHOCTh, apu(MeThyecKass mporpeccus,
reoMeTpuyIecKasi Iporpeccusi, 0ECKOHEYHO yOBIBAOIIAS
reoOMeTpHYEcKas  NpOrpeccus; yYMEHUE  3aJaBaTh
[OCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
peKyppeHTHBIX  (opMmyn;  yMEHHE  ONEepUpoBaTh
NOHATUAMM:  KOMIUIEKCHOE  YHUCIIO, COMNpPSKEHHbIE
KOMIUIEKCHBIE ~ YHWCJIa,  MOAYJIb W apryMeHT
KOMIUIEKCHOI'O 4HCia, (GopMa 3amucH KOMIUIEKCHBIX
yucen (reoMeTpuueckas, TPUTOHOMETpUYECKass W
anreOpanyeckas); yMETh MIPOU3BOIUTH
apuMeTHUeCKue AEUCTBUS C KOMIUICKCHBIMH YHCIIAMU;
NOPUBOJIUTh TPUMEPHl HCHOJIB30BAHUS KOMILJIEKCHBIX
quCcell; ONEpPUpPOBaTh MOHATHAMM: MaTpuua 2x2 u 3x3,
ONpeNeIUTeNb MATPHUILbl, TE€OMETPUUYECKHH CMBICI
OTIpeeNINTENs

YMmenue ONICPHUPOBATE IOHATUAMU: pPALUOHAIBHBIC,
UppalMOHAJIBHBIE, MOKa3aTeIbHBIE, CTEIICHHBIE,
JorapuMuuecKre, TPUrOHOMETPUYECKHE YpaBHEHHS U
HEpPaBCHCTBA, MHX CHCTECMbI;, YMCHHEC OIICPUPOBATH
IIOHATUAMMU. TOXICCTBO, TOXIACECTBEHHOC
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa
YpaBHEHUU M HEPABEHCTB, PABHOCUJIBHOCTh YPABHEHUIA,
HEPABEHCTB U CHUCTEM; YMEHHE pellaTh ypaBHEHUS,
HCPaBCHCTBA W CHCTEMbBI C IIOMOINBIO PA3JIMYHBIX
NpUEMOB; pellaTh YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI
C mapaMeTpoM; IIPUMEHATEL YPaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI JJISl pelIeHUs] MaTeMaTH4YeCKUX 3a7a4 U 3a7a4
W3 pa3INYHbIX 00JIacTel HAYKH U PeaTbHON KU3HU

YMeHne onepupoBaTh MOHATHIMHA: (QYHKIHS, YETHOCTD
(GYHKIMHU, TEPUOTUYHOCTD (PYHKUUH, OTPAHUYCHHOCTD
(GYHKLIMH, MOHOTOHHOCTb  (DYHKLHUH, DKCTpPEMYM
¢GyHKIMM, HaumOoNbIlee W HAWMEHBIIEE 3HAYCHUS
GyHKIIMM Ha TPOMEXKYTKe, HempepbiBHAs (yHKIus,
acUMNToThl Tpaduka (QYHKIUH, TeEpBas W BTOpas
POM3BOTHAS ¢byHKIMY, reoMeTpHUUECKUI u
¢u3nueckuif CMBICI TPOU3BOAHON, MepBOOOpa3Has,
ONpeNenéHHBI  MHTETpal;  yMEHHE  HaXOIHTh
acCUMITOTHl Tpaduka (YHKIHW; YMEHHE BBIYHCIATH
IPOM3BOJIHBIE CYMMBI, TPOHM3BEICHUS, YAacCTHOTO U
KOMIIO3UIIMK  (YHKUMH,  HAaXOQUTh  ypaBHEHHE
KacaTeNpHOH K Tpauky (YHKIHMH;yYMEHUE HaXOIHUTh
NPOM3BOJIHBIE  DJIEMEHTapHBIX  (QyHKUWH; yMeHHe
UCTIONB30BAaTh  MPOM3BOAHYIO  JUI  HCCIICOBAHUS




GbyHKIME, HaXoAWTh HAWOOJBLINE W HAaWMEHBIINE
3HaueHUsl (QYHKIHH; CTPOUTH I'paUKH MHOTOYJIEHOB C
MCIIOJIb30BAaHUEM allllapaTa MaTEMaTHUYECKOTO aHaJIM3a;
IPUMEHSTD IIPOU3BOJHYIO JUIS HaXO0XICHHUS
HAWIy4lllero pelleHus B NPUKIAJHBIX, B TOM YHUCIE
COLIMAJIbHO-D)KOHOMHUYECKUX M (PU3MYECKUX 3ajaydax;
HAaXOJUTh IUIOMAJAA M OOBEMBI (UTY C TOMOIIBIO
UHTETpasa; IPUBOJIUTH TPUMEPHl MaTEMAaTHYECKOTO
MOJICIUPOBAHUSL € TOMOLIbI0  JU(depeHINATbHBIX
ypaBHEHUH

YMeHne omnepupoBaTh MOHATUSAMHU: Tpapuk (QyHKIUH,
oOpaTtHast (yHKIUS, KOMIO3UIUS (YHKIUH, JIMHEHHAS
byHKuusA, KBaApaTH4yHas (YHKIMS, palUOHAIbHAs
(GyHKUUsA, cTeneHHas (QyHKIUs, TPUTOHOMETPUUECKUE
GbyHKIMHA, OOpaTHBIE TPUTOHOMETPHUYECKUE (YHKIIHH,
nokaszateibHas U Jorapupmudeckas (QyHKIHH; YMEHHE
CTpPOUTH TpaUKU M3YYECHHBIX (YHKIHH, BBIIOJIHATH
npeoOpa3oBaHus rpadukoB (yHKIHMHA, HCIOIB30BATH
rpaduky JUis U3Y4YEHHs IPOLIECCOB U 3aBHCUMOCTEH,
NpY PEUICHUN 33a7a4 U3 JIPYTUX YYEOHBIX MPEIMETOB U
3a/a4 W3 pealbHOM JKW3HM; BBIpaXkaTh (opMyIamMu
3aBHCHMOCTH  MEXIY BEJIWYMHAMH; HCIIOJIb30BaTh
cBoiicTBa W Tpapuku GYHKUMH U1 peleHHs
YpaBHEHM, HEpaBEHCTB M 3aJay C IapamMeTpamy;
n300pakaTh Ha KOOPJIMHATHOW IUIOCKOCTH MHOYECTBA
pelIeHui ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aaud Pa3HbIX THUIOB (B
TOM 4YHCJI€ HAa MPOLEHTHI, JOJIHU U YaCTH, HA ABUKECHUE,
paboTy, CTOMMOCTh TOBAPOB M YCIYT, HAJIOTH, 33/1a4u U3
o0nacTy  ympaBi€HMs JIMYHBIMHU U CEMEHHBIMU
¢uHAHCAMU); COCTABIISATH BBIPAKCHUS, ypPaBHEHHS,
HEPaBEHCTBA M HUX CHUCTEMBI II0 YCJIOBHMIO 3aJlayH,
UCCIEN0BATh IOJIyYEHHOE pEIICHHE M  OLCHUBATH
IPaBI0N0I00HOCTh pe3yabTaTOB; YMEHHE
MOJCIIMPOBAaTh  pEANbHBIE  CHUTyallud Ha  s3BIKE
MaTE€MAaTUKH; COCTAaBJIATb BBIPAXKCHUS, YpPaBHEHMUS,
HEPaBEHCTBA M HUX CHUCTEMBI II0 YCJIOBHMIO 3aJayH,
MCCJIE0BATh TOCTPOEHHBIE MOJAEIH C HCIOJIb30BAHUEM
anmnapara anreOpbl, HMHTEPHPETUPOBATH IOTYUYEHHBIN
pe3yabpTrar

YMeHue OoneprupoBaTh IOHATHUAMMN: cpeaHee
apI/I(bMCTI/I‘{eCKOC, MCIHUaHa, HauOOJIbIIIEE nu
HaMMCHbBIICC 3HaA4YCHUA, pa3max, JUCIICPCUs,




CTaH/JapTHOE OTKJIOHEHHE YHCJIOBOrOo HabOpa; yMeHue
H3BJIEKATD, HHTEPIPETUPOBATH uH(pOopMalnIo,
MNpCaACTABJICHHYIO B Ta6JII/II_IaX, Ha AuarpaMmax,
rpadukax,  OTpPaKAIOIIyId  CBOHCTBAa  peallbHBbIX
MPOLIECCOB U SBJICHUHN; MPEACTaBIATh WH(DOPMALUIO C
MOMOINBIO  TabMWIl W JAWarpaMM;  HCCIEA0BaTh
CTaTUCTUYCCKHUC NAHHBIC, B TOM YUCJIC C IPUMCHCHHUEM
rpa(bnqecm/lx MCTOOOB W JBJICKTPOHHBIX CpPCICTB,
rpaduuecku HCCleoOBaTh COBMECTHbIE HAOMIOIEHUS C
MOMONIBI0  JUarpaMM pacCeMBaHUs W JIMHEWUHOM
perpeccun

YMmeHue onepupoBaTh MOHITUAMU: CIYYaWHBINA OMNBIT U
clydyailHO€  COOBITHE,  BEPOSATHOCTh  CIIy4allHOTO
COOBITUS;  YMEHHME  BBIYMCIATH  BEPOSTHOCTh  C
UCTOJIb30BaHUEM TIpaUUeCKUX METOOB; IPUMEHAThH
GopMyNIBl CIOKEHUS W YMHOXXEHHUS BEpOSTHOCTEH,
dopmyiy momHOW BeposTHOCTH, (Gopmyiy beprymim,
KOMOMHATOpHbIE (akThl U  (OpPMYJbl; OLEHHUBATH
BEPOSITHOCTH pEaJIbHBIX COOBITHI; YMEHHE ONEpHUpPOBAThH
NOHSATHSMH: CIIy4daiiHass BeJIMYMHA, pacIpeesieHue
BEPOSITHOCTEH, MAaTEMAaTHIECKOE OXKHJAHHUE, TUCIICPCHS
U CTaHJapTHOE OTKJIOHEHUE CIy4alHOW BEIUYMHBI,
(GYHKLIUHU pachpelesieHus] U INIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTEeIbHOIO M HOPMAJIBHOTO  PacIHpelesieHHi;
yMEHHE UCTIOJIB30BaTh CBOICTBA W3yYEHHBIX
pacmpesneieHuid JUIs pemIeHus] 3aaad; 3HAKOMCTBO C
NOHATUSAMH:  3aKOH  OOJBIIMX  YHCEN,  METOJbI
BBIOOPOYHBIX ~ MCCIEIOBAaHMH; yMEHME IPHUBOIUTH
IOpUMEpPHl TMPOSBICHUS 3aKOHAa OOJNBIIMX YHCENT B
IOPUPOAHBIX M OOLIECTBEHHBIX SIBJICHHSX; YMEHHE
OTIEpPHPOBATH TOHATUSAMHU: COYETAHHE, IEPECTAHOBKA,
YUCIO COYETAHMH, YHUCIO MEPEeCTAaHOBOK, OMHOM
HbroTOHa; yMeHHEe NMPUMEHATh KOMOWHATOPHbIE (haKThl
U DPaCCyKIEHUs U1 pelleHus 3aJad; OLEHHBATh
BEPOSITHOCTH  PEATbHBIX  COOBITHIA;  COCTaBIIATH
BEPOSITHOCTHYIO ~ MOJENb W WHTEPIPETHPOBATH
MOJIY4YEeHHBIH pe3ybTaT

VYMeHue onepupoBaTh IOHATHAMH: TOYKa, MpsMas,
IUIOCKOCTb, IIPOCTPAaHCTBO, OTPE30K, Jy4, BEIMYMHA
yIila, IJIOCKUM YTOJ, IBYIPaHHBIA yroJjl, TPEXTPaHHBIN
yrojl, CKPEIIMBAIOLIUECS IpPsMBIC, MAapalICIbHOCTh U
NEPHNEHAUKYISIPHOCTh IPSAMBIX U IUIOCKOCTEH, YIroOJl
MEXy IPAMBIMH, YIOJ MEXIY NPSIMOU U INIOCKOCTBIO,
YroJd MEXAY IUIOCKOCTSIMH, PAcCTOSIHUE OT TOYKH IO




IJIOCKOCTH, PACCTOSIHUE MEXIY NPSIMBIMH, PAaCCTOSHUE
MEXIYy IUIOCKOCTSMH; YMEHHME MCIOJIb30BaTh IIPH
pelieHNH 3a7ady  M3Y4YeHHbIE (aKThl U  TEOPEMBI
IUIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00BEKTOB
OKpPY’KaIOIEro MUpa; CTPOUTh MATEMATUYECKHUE MOJEIHN
C IIOMOIIBIO TEOMETPUYECKHX ITOHATUH W BEIUYMH,
pelaTh CBA3aHHbIE C HUMH IIPAKTUYECKHE 3a/1a4U

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOIAIL (UTYDBI,
00bEM  (Qurypsl, = MHOTOTPaHHUK,  MPaBUIbHBIN
MHOTOTpAaHHHK, CEYCHHE  MHOTOTpaHHHKa,  KyO,
napajyieNienunen, TNpu3Ma, nHpamuga, ¢urypa wu
MOBEPXHOCTH BpalICHUs, IMIHHIP, KOHYC, map, chepa,
wIomaab cgepbl, IUIOL@AAb MOBEPXHOCTH HMUPAMUJIBI,
OpU3Mbl,  KOHyca,  LMIMHApa, 00BEM  KyOa,
IPSAMOYTOJIBHOTO napaJiesenunesa, HUPaMUJIbI,
OpU3Mbl, LMIUHApPA, KOHyca, Ilapa, pa3BEpTKa
IOBEPXHOCTH,  CEYEHUs KOHyca MW  IWIMHJpAa,
napajyiesibHble OCHM WM OCHOBAHMIO, CEYCHHE Ilapa,
IUIOCKOCTB, Kacaromascs cdepsl, LWINH/IpA,
KOHYCa;yMEHHE CTPOUTh CEUEHHUE MHOTOTPaHHUKA,
n300pakaTb MHOTOTPAHHUKH, (QUIYypbl U MOBEPXHOCTHU
BpAILllEHHUs, HUX CEYEHHUs, B TOM YHCIE C MOMOIIBIO
JJIEKTPOHHBIX CPEJICTB; YMEHHE NPUMEHSATh CBOICTBa
reOMEeTPUYECKHUX ¢uryp, CaMOCTOSITEJIHO
dbopMyIMpoBaTh ONpENEIeHUs] HM3ydaeMbIX (uUryp,
BBIIBUTATh THUIOTE3bl O CBOMCTBaX W MpH3HAKaX
r€OMETPUYECKUX ¢buryp, 000CHOBBIBAThH i
ONpoBepraTh UX; YMEHHE NMPOBOAMUTH KIACCH(PUKALNIO
Guryp 1O pasNMYHBIM  NPU3HAKaM, BBINOJIHATh
HEO0XOIMMBIE I0IIOJIHUTENIbHBIE IOCTPOCHHUS

11

YMeHne omnepupoBaTh IOHATHAMHU: JIBUKECHHE B
NpOCTPaHCTBE, NapajlyieNIbHbI MepEeHoC, CUMMETPHS Ha
TUIOCKOCTH u B MPOCTPAHCTRE, MOBOPOT,
npeoOpaszoBaHue 1mMo00usi, mogoOHbIe GUTYPHI; YMEHUE
pacmo3HaBaTh paBHBIE M TOA0OHBIE (UTYPHI, B TOM
yucie B OPUPOAE,  HUCKYCCTBE,  apXUTEKTYpE;
UCTOJIb30BaTh ~ F€OMETPUYECKHE  OTHOLICHHS  MpHU
pElIeHUH 3a/1a4; HaXOJUTh T€OMETPUUECKUE BEINYHHBI
(nmuHAa, Yo, MIomaak, 00bEM) P PEIICHUN 3a7ad 13
IpYrux ydeOHBIX TPEeIMETOB U U3  peajbHOU
KHU3HU;YMEHHE BBIYUCIISATH F€OMETPUUYECKUE BEINUMHBI
(umHa,  yroja,  Iomags,  00bEM,  IUIOLIANb
MOBEPXHOCTH), HCHONB3yS H3ydeHHbIe (HOPMYIbI U
METOIbl, B TOM 4UHCJE: IUIOMAAb IOBEPXHOCTH




12

NUpaMUAZBI, TIPU3MBI, KOHYCa, IIMIMHApA, IUIOMIAIb
cepsr; 00BEM KyOa, IPSIMOYTOJIbHOTO
napajulesienuneaa, NUpaMUuiIbl, TPU3MBL, LHWIMHAPA,
KOHyca, IlIapa; YMEHHUE HaXOAUTh OTHOILEHHE OO0BEMOB
oI00HBIX (UTyp

YMeHue onepupoBaTh MOHATUSAMH: TPSIMOYTOJbHAS
CHCTEMA KOOPAMHAT, BEKTOP, KOOPAUHATHI TOYKH,
KOOPAMHATBl BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEACHUE
BEKTOpa Ha 4YHCIIO, pa3liOKeHHWE BEKTopa Mo 0asucy,
CKaJISIpHOE MPOU3BEIICHUE, BEKTOPHOE IPOU3BEIICHUE,
Yrojll MEXAy BEKTOpaMH; YMEHHE HCIOJIb30BATh
BEKTOPHBII M KOOPJAWHATHBIM METOJA [JIsi PEUICHUS
FEOMETPUYECKHX 3a/ad W 3aJad JPYrux Y4eOHBIX
MpeIMETOB

13

YMenue BbIOUpATh MOAXOMSAIINN METOH ISl pEelIeHUs
3a7a4y; IIOHMMAaHWE 3HA4MMOCTH MATEMAaTHKUd B
U3yYEHUH TPHUPOJIHBIX M OOIIECTBEHHBIX MPOLECCOB U
ABJICHUN; YMEHHE DPACIIO3HABATh IPOSBICHHE 3aKOHOB
MaTEMaTHKU B HCKYCCTBE, YMEHHUE IIPUBOAUTD IPUMEPHI
MAaTE€MAaTHYECKUX OTKPBITUH POCCUUCKOM M MHUPOBOU
MaTE€MaTHUYECKOU HayKH




IHHEPEYEHD 3JIEMEHTOB COAEP)KAHMUSA, IIPOBEPAEMBIX HA EI'J 110
MATEMATHUKE

Kon IIpoBepsiemMmbliidjieMeHTCOEPKAHUS
1 Yucna v BIYUCICHUS
11 Hatypanbhsle u nenbie yncna. [Ipu3Haku JeIMMOCTH HETbIX YHCeT
12 Pannonaneupie uncna. OOBIKHOBEHHbIE W JECATHYHBIE JPOOH, MPOLEHTHI,
' OECKOHEYHBIC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOW cTeneHH. JeHCTBHUA ¢ apupMEeTHUIECKUMU
' KOPHSIMHU HaTypaJIbHOW CTETIEHU
14 Crenenp ¢ wnenbiM mokazateneM. CTeneHb € palMOHANBHBIM IOKa3aTeleM.
' CaoiicTBacTENICHU
15 CuHyc, KOCMHYC M TAaHICHC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTAaHT'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuyHble ¥ HATYpaJbHbIE JOrapu(MbI
JeiicTBuTenpHple yucna. ApupMETHYECKHE Olepalud C JAeHCTBUTEIbHBIMU
1.7 yrcnamu.  [IpuOIMKEHHBICBBIYHMCIICHUS, TPABWIAOKPYTJICHHS, TPHUKHIKA U
OlLIeHKape3yJIbTaTaBbIYMCICHUN
1.8 [TpeoOpa3oBaHuEeBBIpAKEHUI
1.9 KommiekcHpieuncia
2 VYpaBHEHUS U HEpaBEHCTBA
2.1 Lenble u 1poGHO-paLlMOHATbHBIE YPAaBHEHHUS
2.2 HppanronanbHbICypaBHEHUS
2.3 TpuronomerpuyeckueypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapupMUUECKUCYPABHEHUS
2.5 I{enpie u 1poOHO-paIOHANILHBIC HEPABEHCTBA
2.6 HppanmoHaisHbICHEpaBEHCTBRA
2.7 [TokasarenpHbIC U JIOTapUPMUICCKICHEPABEHCTBA
2.8 TpuroHoMmeTpruyeckeHepaBeHCTBA
2.9 CHcTeMbI U COBOKYITHOCTH YPaBHCHUI U HEPABEHCTB
2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHU
2.11 Matpuiia cucTemMsbl TMHEWHBIX ypaBHEHUH. OnpeaennTenb MaTpHULIbl
3 OyHKIMH U TpaduKH
31 OyHkuMs, crnocodsl 3amanua ¢yHkuuu. ['paduk ¢yHkuuu. B3aumHo oOpartHblie
' ¢ynkunu. YétHeie 1 HeuéTHBIC QyHKIMU. [lepuoanueckue pyHKINN
OOnactb ompeneneHus W MHOXKECTBO 3HaueHWM ¢ynkuun. Hymum ¢yskuuu.
3.9 [TpoMexyTKH  3HAaKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (YHKIHH.
' Makcumymbl 1 MUHUMYMbI (yHkuud. HauGonbliee u HauMeHbllee 3HAaYEHHE
(GYHKIMY HAa TPOMEKYTKE




CrenenHass (QyHKIMS C HaTypaJlbHBIM W IENbIM TOoKaszateneMm. E€ cBoiicTBa u

3.3 . .
rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0i cTeneHu
3.4 Tpuronomerpuyeckue GyHKIMU, UX CBOMCTBA U rpaduku
3.5 [TokazaTenbHas u orapudmudeckas QyHKIMHN, X CBOHCTBA U TpauKu
36 Touku paspeiBa. Acumnrorel TpadukoB ¢yHKuumid. CBoiicTBa  (yHKIHH,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3a]aHUS TIOCIIEI0BATEIbHOCTEN
3.8 ApudmeTrdeckas 1 TeoOMeTprudecKas nporpeccun. GopMyina CI0KHBIX MPOIEHTOB
4 Hauvana matemaTtndeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIe 3MeMEHTaApHBIX (DYHKIHIA
[IpumeHeHne NPOU3BOAHON K MCCIEOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 AKCTpeMyMbl. HaxoxaeHue HanmOOJbIET0 M HaMMEHBIIETO 3HauYeHUs (PYHKIUU Ha
OTpe3Ke
4.3 [lepBooOpa3nas. Murerpan
5 MHoxecTBa U JOrvKa
5.1 MHoOkecTBO, Onepaluy HaJl MHOKeCTBaMHU. J{narpammel Disiepa — Benna
5.2 Jloruka
6 BeposaTHoCTh 1 cTaTHCTHKA
6.1 OnucarenpHascTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 OurypbeHaIIOCKOCTH
7.2 [IpsimMble U TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BPAIICHHS
7.5 Koopaunats! 1 BEKTOPEI




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YHEHUKA

» Maremaruka: anreOpa 1 Hadala MaTeMaTHYECKOT0 aHalu3a, reomerpus. ['eomerpus. 10-
11 xnacc. Aranacss JI.C., bytysos B.®., Kagomues C.b. u ap. AkuinonepHoe o0111ecTBo
«U3narensctBO «IIpocBemenue»

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

I'eometpus. 10 knacc. uaakruueckuit marepuan. 3us b.I'. MI'Y -mikone. U3narenscTtBO
"IIpocBemenue", 2025 r.

I'eomerpus. 11 xmace. Junaktnueckuii matepuan. 3uB b.I'. MI'Y -mkone. M3natenscTBO
"[IpocBemienue", 2025 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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