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MNOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamma yueOHOTO Kypca «I'eoMeTpus» 0a30BOro ypOBHS ISl O0yYarOIIHXCS
10 — 11 kmaccoB pa3zpaborana Ha ocHOBe DenepanibHOrO rocy1apcTBEHHOIO 00pa30BaTeIbHOIO
CTaHJapTa CpelHero oouero oodpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
NPEIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAJULMNA POCCUHCKOTO 0Opa3oBaHUS.
Peanmaunﬂ mporpaMmaI oOecrieynBaeT OBJIAJICHUEC KJIIFOUYEBBIMU KOMIICTCHIIUsSIMU,
COCTABJIIIOLIMMHU OCHOBY [UI CaMOpPa3BUTHs U HENPEpbIBHOIO 0Opa30BaHUs, LEIOCTHOCTb
O6HICKYJ'H)TypHOFO, JIMYHOCTHOT'O M ITO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH 06yqa101111/1x051.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxxnocTe ydeOHOTO Kypca TeOMETpHH Ha YypOBHE CPEAHETOo OOIIero oOpa3oBaHMs
00yCJIOBJ€HAa NPAKTUYECKOM 3HAYMMOCTBIO METAlPEIMETHBIX M MPEAMETHBIX pPEe3yJIbTaTOB
00y4YeHHs TE€OMETPHH B HANpPaBJIICHUH JMYHOCTHOTO Pa3BHTHUSI 0Oydarommuxcs, GpopMupoBaHUs
(YHKIMOHAJIBHOM MaTeMaTH4ecKOH T'PaMOTHOCTH, H3Y4YCHHs IPYTUX Y4eOHbBIX JAMCLUIUIMH.
PazButne y oOydvarommxcsi NMpaBHJIBHBIX TPEICTABICHUH O CYIIHOCTH W TPOUCXOXKICHUU
reOMETPUUECKUX a0CTPaKIMil, COOTHOLIEHUH PEaJbHOTO U UICAIBHOI0, XapaKTepe OTPaKeHUs
MaTE€MaTHYECKOW HAayKOM SIBIIEHUH W IPOLECCOB PEAIBHOIO MHMPA, MECTE TEOMETPUU B CUCTEME
HayK M pOJIM MaTeMaTHYeCKOr0 MOJEIUPOBaHMS B HAyYHOM IIO3HAHUUM U B IIPAKTHKe
crocoOcTByeT (OPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS YYAIUXCS, a TaKXKe KadecTB
MBILIEHHS], HEOOXOIUMBIX JUI aAaNTallMi B COBPEMEHHOM OOIIEeCTBE.

I'eomeTpus sBisiercs OgHUM M3 0a30BBIX IPEIMETOB HA YpPOBHE CpPEIHEro O0OIIero
o0pa3oBaHMs, TaK Kak OOECleYrBaeT BO3MOXKHOCTh M3YyUEHHs KaK JUCIHILIMH €CTECTBEHHO-
Hay4YHOW HAIIPaBJIEHHOCTH, TaK U TYMaHUTAapHOM.

Jlornueckoe MplIeHHe, (HOpPMUPYEMOEe MpPU HM3YYEHHUU OOYHaIOUIMMUCSA TMOHATHHHBIX
OCHOB TEOMETPUH H IIOCTPOCHHH IETOYKH JIOTHYECKUX YTBEPKICHHA B XOAE PEIICHHS
rEeOMETPUUECKUX 3a/la4, yYMEHHE BBIJBUTaTh M OINPOBEpPraTb TUIOTE3bl HEMNOCPEICTBEHHO
UCIOJIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-HAayYHOro MHUKJIA, B YaCTHOCTU M3 Kypca
bu3uKy.

YMeHne OpUEeHTHPOBATHCS B IPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pPOJb BO BCEX
o0y1acTsX JAeATeNbHOCTH uenoBeka. OpHeHTalus 4yelloBeKa BO BPEMEHM U IPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLMAJIbHOro OBITUS, (QopMa OTpaKEHHUS OKPY’KAIOLIEro MHpa,
yCIOBHE YCHEIIHOrO TIO3HAHUS W aKTMBHOTO MpeoOpa3oBaHUsl  JIEHCTBUTEIBHOCTH.
OnepupoBaHu€e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIUHSAET pa3Hble BUJIbI Y4EOHOI U TPYy10BOM
NeSATeNbHOCTH, SBJISETCS OJHUM U3 MPO(ECCHOHAIBHO BAXKHBIX KayecTB, MOITOMY aKTyallbHa
3aja4a pOpMHUPOBAHUS Yy OOYyYaromIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK pa3HOBUIHOCTU
00pa3HOT0 MBIIUICHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B TOATOTOBKE K MPAKTHYECKOM
JESITeTPHOCTH TI0 MHOTHM HaIpaBJICHUSIM.

Lenb ocBOEHMsI MpOrpaMMbl yueOHOro Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE 00yUCHHS
— o0meobpazoBateibHOE W OOIIEKYJIBTYpPHOE DPa3BUTHE OOydalOIMXCA 4epe3 obecreueHue
BO3MOKHOCTH MPHUOOPETEHUSI U UCIIOJIBb30BAHUS CUCTEMAaTHUYECKUX I'€OMETPHUUECKUX 3HAHUHM U
JEeWCTBUH, CIIEU(PUIHBIX TE€OMETPUH, BO3MOKHOCTH YCIICIIHOTO TPOIOIDKEHUST 00pa30BaHHUsI 110
CMELUAIBHOCTSIM, HE CBSI3aHHBIM C ITPUKJIAAHBIM UCIOJIB30BAHUEM I€OMETPUH.

[IporpaMmma mo reomerpun Ha 0a30BOM YpOBHE IpeJHA3Ha4deHa MJIsi OOydaroIIHUXCs
CpeAHel WIKOJbl, HE HCIHBITHIBABIINX 3HAYMTENBHBIX 3aTPYAHEHHH Ha YpOBHE OCHOBHOTO
obmero obpazoanusi. Takum 00pazom, oOyuaromuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOWTH
o0I1ye MaTeMaTHYECKUEe YMEHHMs, CBSI3aHHbIE CO creun(UKoil reoMeTpun U HEOOXOUMBbIE JUIS

3



KHU3HU B COBPEMEHHOM o01iectBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTbh U3yUYUTh T€OMETPHUIO
6osiee riryO0OKO, €ClU B AajbHEHIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPUUECKUX 3HAHUAX B
pohecCuoHaNbHOM NeSTEIbHOCTH.

JloCTHXKEHHE 1IeTTM OCBOEHUS IIPOrpaMMbl 00ECIIEUNBACTCS PELIEHUEM COOTBETCTBYIOIINX
3anad. [IpuopureTHbIMU 3a/1laduaMu OcBOeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TE€OMETPUM KaK 4YacTH MHUPOBOM KyJIbTYpel U

OCO3HaHUE €€ B3aMMOCBSI3U C OKPY>KAIOLM MUPOM;

e (QopmupoBaHUE TPEACTABIECHUS O MHOIOTPAHHHMKAX M Telax BpalleHUS Kak o
BaKHEHIINX MaTeMaTUUYECKUX MOJEISX, MTO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIe
SBJICHUS OKPY KaIOIIEro MUpa;

e (opMupoBaHHE yMEHMs paclo3HaBaThb Ha 4YepTeXKax, MOAENAX U B PEaTbHOM MHpE
MHOTI'OI'PaHHMKH U Tejla BpallleHus;

e OBJAJICHHE METOJaMU pelIeHHs 3aJad Ha T[OCTPOCHHs Ha H300paMKeHHsIX
IIPOCTPAHCTBEHHBIX (QUTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMH IMOHSTHUSMH O MHOTOTPAHHUKAX U
TeJax BpallleHUsI U UX OCHOBHBIMU CBOMCTBaMH;

e OBJIQJICHUE AJNTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 337a4; (popMHUpOBaHHE yMEHUS
IIPOBOAMTH  HECJIOXKHBIE  JOKA3aTEJIbHbIE  PAcCyXACHMS B  XOJI€  pPELICHUs
CTEepEOMETPUUECKHX 33]a4 U 33/]1a4 C IPAKTHUYECKUM COJIEPKaHUEM;

® Dpa3BUTHE MWHTEIUICKTYaJIbHBIX W  TBOPYECKHX CHOCOOHOCTEH  oOydwaromuxcs,
[I03HABATEJILHON aKTUBHOCTHU, UCCIIEA0BATEIbCKUX YMEHUH, KPUTUYHOCTH MBIILICHUS;

e (dopMupoBaHue (PYHKIHMOHAIBHOM TPaMOTHOCTH, PEJICBAaHTHOM T€OMETPUHU: yMEHHE
pacro3HaBaTh MPOSBJICHUS T€OMETPUUECKUX TOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEaIbHBIX JKU3HEHHBIX CUTYallUSAX W IpPHU H3YyUYEHUHU APYTUX Y4YEOHBIX MPEIMETOB,
NPOSIBICHUS] 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (OpPMyIMpPOBaTh HMX Ha S3bIKe
reoMeTpud M Cco37aBaThb T'€OMETPUUYECKHE MOJENIH, MPUMEHSATh OCBOCHHBII
F€OMETPUUYECKUN anmapaT i peLIeHUs [PAaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATH U OLICHUBATDH ITOJIyYEHHbIE PE3YJIbTATHI.

OTnuunTenbHOW 0COOEHHOCTBIO MPOrPaMMBbI SBIISIETCS BKIIOUEHHE B KypC CTEPEOMETPHU

B Hayajie €ro M3yuyeHus 3ajady, pEelIaeMblX HAa YPOBHE HWHTYUTUBHOIO T[O3HAHUA, U
ornpenes€HHBIM 00pa3oM OpraHu30BaHHas paboTa HaJ HUMM, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W MPOCTPAHCTBEHHOTO MBbIIUIEHUS, CTUMYJHMPYET MPOTEKaHWE WHTYUTUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHENILIEMY U3YUEHHIO IIPEIMETA.

[Ipenmnourenne OTHAETCS HAIVIAHO-KOHCTPYKTHBHOMY METOAY OOy4YeHHs, TO €cCThb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-IIPAKTUYECKON
NesTeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJCTaBICHUM Yy ydalluxcsi B Kypce
CTepEOMETPUH MPOBOJUTCA 3a CUET PELICHU 3a/1a4 Ha CO3JlaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3alad Ha OINEPUPOBAHUE TMPOCTPAHCTBEHHBIMU oOpaszamu. Co3manue o0pas3a TPOBOIAUTCS C
OIOPOi Ha HAIJIATHOCTH, a ONIEPUPOBAHUE 00PA30M — B YCIIOBHUSX OTBJICUEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOJHOI0 COJIEPIKaHNUS.

OcHoBHbBIE copepxaTenpHble JUMHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsiMble 1 IIIOCKOCTH B NMPOCTpaHCTBEY, «Tena BpameHus», « Bektopsl u
KOOpJMHATHI B IPOCTPaHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUM PACIPEEIIAE€TCs HE TOJIbKO
M0 COAEpP)KaTEeIbHBIM JIMHUAM, HO W TO ToJaM OOy4YeHHs Ha YpPOBHE CpPEIHEro OOIIero
o0pa3oBaHMsL.



Conepxanue 00pa30BaHMs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yjibTaTaM OCBOCHHS
paboueii mporpaMmbl, pacrpeeaEHHbIM 0 ToAaM 00yUYeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
YTOOBl  OBJAJCHWE TEOMETPUUYECKMMM IOHATUSIMH W HaBBIKAMU  OCYIIECTBIISLIOCH
[OCJIEIOBATENbHO M IOCTYNATENbHO, C COOJIIOJICHHMEM IPHHLMIA MPEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKJIFOUAJIHUCh B OOIIYIO CUCTEMY F€OMETPHUUECKHUX IIPECTaBICHUNA 00ydaroIuxcs,
pacumpsis 1 yriayouiss e€, o0pasys IpouHble MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Heaelnto B 10 knacce u 1 yac B Henento B 11
KJIacce, BCEro 3a JBa roja oOy4enus - 102 yueOHbIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsimble ¥ MIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE MOHATUS CTEpeOMETpUH. Touka, npsMasi, INIOCKOCTb, IpocTpaHcTBO. [lonsaTue
00 aKCHOMAaTUYECKOM IMOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacrnosioKeHue MpsMBIX B IIPOCTPAHCTBE: NEPECEKAIOIIMECS, NapAIIICIIbHbIE U
CKpeHmBaromuecs: npsMbsle. [lapamnenbHOCTh MHPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
[apajuleJIbHbIe IPSAMBIE B IIPOCTPAHCTBE; MMAPAJLICIBHOCTh TPEX MNPAMBIX; MapaJUIEIbHOCTh
IPSAMOM M IIOCKOCTH. YTJbl C COHAIIPAaBICHHBIMU CTOPOHAMH; YIOJl MEXKIy HpSIMBIMH B
npocrpaHcTBe.  [lapamienbHOCTE  INIOCKOCTEH:  MapajuleibHBIE  IUIOCKOCTH;  CBOWMCTBA
napajuleNIbHBIX IIockocTel. [IpocTeiine mpocTpaHCTBEHHbIE (PUTYpPBI HA MJIOCKOCTHU: TETPAdIp,
Ky©0, mapajjienenurne]; IoCTPOSHUE CEYCHUH.

[lepneHUKyIIpHOCTH HPSAMOM M IUIOCKOCTH:  IEPIEHIMKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, IIPSAMBIC IapaUIeIbHBIC W IEPHEHIUKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPNEHAUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MNpAMOW NEpPHEHANKYJSIPHON
IJIOCKOCTH. YTIbl B IIPOCTPAHCTBE: YOI MEXAY NPAMOW WU IUIOCKOCTBIO; IBYI'DAHHBINA YroOI,
JIMHEHHBIN yroJl IBYTPaHHOro yria. llepneHaukyissp ¥ HaKkJIOHHBIE: pacCTOSHHE OT TOYKHU 10
IUIOCKOCTH, PACCTOSHUE OT MPSAMOM 10 IUIOCKOCTH, NPOEKIHs (GUIypbl Ha IUIOCKOCTb.
[lepneHUKyIPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIPHOCTH ABYX IUIOCKocTel. Teopema
0 TpEX MEPIEHIUKYIIApaX.

MHororpaHHUKH

[lonsiTMe MHOIOIrpaHHUKA, OCHOBHBIC JJIEMEHTBl MHOIOIDAHHMKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHUKaA. [Ipu3ma: n-yronapHas npusMma; rpaHu
Y OCHOBAHMS MPHU3MBI; IPsIMasi U HAKJIOHHAs! IPU3MbI, OOKOBAast U MOJIHAS TOBEPXHOCTh MIPHU3MBI.
[Tapannenenunen, npsAMOYroJibHbIN Napajuiesieune] U ero cBoicTBa. [lupamuaa: n-yroiapHas
nupamMuia, TpaHW W OCHOBAaHHME NHUpPaMHbl, OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUIbI;
IpaBWIbHAs M Yyceu€HHas MNupamMuaa. OJEMEHThl npu3Mbl M nupamunbl. IlpaBuiibHbIE
MHOTOTPaHHMKU: NOHSTHE NPaBUIBHOIO MHOTOIPAaHHHMKA; NpaBWIbHAs NPU3Ma U INPaBUIIbHAS
NUpaMKJIa; paBUiIbHAs TPEyrojbHas MUpaMKia U IpaBUIbHBIN TeTpalap; KyO. [IpencraBnenue
O NPAaBWIBHBIX MHOTIOIPAHHUKAX: OKTa3Jp, AOAEKa’Ap M ukocadap. CeueHus Npu3Mbl U
MIAPaMU/IBL.

CuMMeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOMW, IJIOCKOCTH.
DeMeHThl CUMMETPUH B MUpaMUAAX, Mapajiesenumneaax, IpaBUiIbHbIX MHOTOTPAHHUKAX.



Boruncnenue 31eMEeHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 60koBoi
IIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH IPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHUM, TEOpEMa O
OOKOBOM TOBEPXHOCTU MPsIMOM Tpu3Mbl. [Lnmomaas OGOKOBOM MOBEPXHOCTH W TIOBEPXHOCTH
NPaBUIbHON MUpaMuibl, TEOpeMa O IUIOIAAM yced€HHOM mnupamunbl. [lonstue o6 oObéMe.
OO0BbEM upaMuIbl, IPU3MBIL.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAJIMH IOBEPXHOCTEH,
o0BbEMamMM MOAOOHBIX TEJl.

11 KIIACC

Tena Bpamenus

[{uiuHapuyeckass IMOBEPXHOCTb, 00pasyolue IMJIMHIAPUYECKOW TOBEPXHOCTH, OCh
LHWIMHJpUYECKOl rmoBepxHocTU. Lunuuap: ocHoBaHUs M OOKOBasi MOBEPXHOCTh, 00Opa3yromias u
OCb; TUIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yloliye KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: OocHOBaHMe M BeplIMHA, 00pa3ymoolas U OCh; IJIOLIA]b
OOKOBOIl M MOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0Opa3ylolllie M BHICOTA; OCHOBAaHUS U
O0KOBast MOBEPXHOCTb.

Cdepa u map: mneHrp, paamyc, IuameTp; IUIOMIAJb MOBEPXHOCTH cdeprl. Bzanmuoe
pacriosio’keHue chepbl U INIOCKOCTH; KacaTelbHas IIIOCKOCTh K cdepe; miomaas chepsl.

N3o6paxenue Ten BpalieHus Ha III0CKOCTH. Pa3BépTka nuauHapa 1 KoHyca.

KomOuHnanmu Tten BpalleHUss U MHOTOIPAaHHUKOB. MHOTIOIpaHHHK, ONHCAHHBIA OKOJIO
cdepsl; cpepa, BucaHHasi B MHOTOIPaHHUK, WIH TEJI0 BpallleHusl.

[Tonstne 00 o0béMe. OcHOBHBIE CBOMcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuienenuneaa u cieAcTsus u3 He€. O0bEM nunupapa, koHyca. O0béM
11apa ¥ Iiomaab cepsl.

[lonobubie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXIy IUJIOIIAASIMH IOBEPXHOCTEH,
00bEMaMU 1MOT00HBIX TEJI.

Ceuenust umnuHzApa (mapajulelbHO W HEPIEHAUKYJISIPHO OCH), CEYEHHUS KOHyca
(mapasuiebHOE OCHOBAHUIO U IIPOXO/AIIee Yepe3 BEPIIMHY ), CEUCHHS L1apa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BexTop Ha miockoctu U B npocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TPEM HEKOMIUIAHApHBIM BekTopam. llpaBuio
napasenenunena. Pemenue 3agay, CBsI3aHHBIX ¢ IPUMEHEHUEM MPaBUII JCHCTBUI C BEKTOpaMHU.
[IpsmoyronbHas cucrema KoopauMHaT B IpocTtpaHcTBe. KoopamHatel BekTopa. [Ipocreimme
3aJa4d B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE INPOU3BEICHHE BEKTOPOB.
Brranciienue yriioB Mexay MPSMBIMH M THIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIA METO]| TpH
pELIEHNN T€OMETPUUYECKUX 3a/1au.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHS MporpamMmbl yueOHOro mnpenmera «MaTemaTruka»
XapaKTEepU3yTCS:

I'paxknanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO TPAXKJAHCKOW MO3MIMU OOyyaromerocs KakK aKTHMBHOTO H
OTBETCTBEHHOI'0 WJIEHA POCCUUCKOI0o 00IeCTBa, MPEICTAaBICHUEM O MAaTEMaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHUH, NpPOLENYp TIpa’kAaHCKOTO OOIecTBa
(BBIOOPHI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCHCTBOBATH C COIMAIHHBIMH HMHCTHTYTaMU B
COOTBETCTBHUHM € MX (YHKIMSIMU U HA3HAUEHUEM.

IIaTpuoTHyeckoe BociuTaHUe:

C(OPMHPOBAHHOCTHIO POCCUHUCKOM I'pa)kIaHCKOW MIEHTHYHOCTH, YBAKEHUS K MPOILIOMY
U HaACTOAICMY pOCCI/II\/’ICKOI\/'I MaTeMaTuKH, ILIEHHOCTHBIM OTHOIICHHEM K JOCTHXXCHUAM
POCCHUHCKMX MAaT€MaTUKOB M POCCHUHCKONM MaTeMaTUYECKOW IIKOJIbI, K HCIOJIb30BAaHUIO 3THUX
JNOCTHKEHHUH B IPYTUX HayKaX, TEXHOJIOTHUSX, chepax SIKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHHWEM [JyXOBHBIX LIEHHOCTEH PpOCCHMCKOrOo Haponaa; CPOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHNUS, CBA3aHHOIO C NPAKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUM HAayKd U JESATEIbHOCTbIO YUEHOr0; OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOEHHUE
yCTOHYHMBOTO Oy TyIIero.

JcTeTH4ecKoe BOCIIUTaHue:

ACTETMYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIEHUH, pacCyXIECHUN; BOCIHPUUMUYUBOCTBIO K
MaTEMaTHYECKUM acCIIEKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

Pdu3nyeckoe BOCIUTAHME:

C(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHITh MaTeMaTHYEeCKUE 3HAaHUS B HMHTEpecax
3I0pOBOro M 0e30macHoro odpasza KM3HU, OTBETCTBEHHOT'O OTHOUIEHHSI K CBOEMY 3/10POBBIO
(3mopoBoe mMTaHUe, cOATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/IbIXA, peryispHas (uzndeckas
aKTUBHOCTD); (PU3MUYECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATHIX CHOPTHUBHO-030POBUTEIBHON
JESTEIIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAaHHUEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K Pa3IUYHbIM
chepam npodecCHOHATBHON EATEIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKOW M €€ MPHIOKEHUIMU,
YMEHHUEM COBEpILATh OCO3HAHHBIN BbIOOp Oyyliel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE
KU3HEHHbIC IIJIaHbl; FOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHWM BCEHl JKM3HU; TOTOBHOCTBIO K AaKTHMBHOMY Y4YacTHIO B
PEIICHUHN NPAKTUYCCKUX 3a1a4 MaTeMaTHIeCKOH HaITpaBJICHHOCTH.

JIKOJIOTHYECKOe BOCIIUTaHHe:

C(bOpMI/IpOBaHHOCTBIO IKOJIOTHYECKOM KYJbTYpbl, IOHUMAaHHWECM BJIIMAHHA COLHUAJIBHO-
SKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHOW U COLMAIBHON Cpefbl, OCO3HAHUEM
rJI00aJBbHOTO  XapakTepa  JKOJIOTMYECKUMX  IpoOiieM; OpHeHTauued Ha  IpUMEHEHHUe
MaTeMaTUYECKUX 3HAHMUHN I pelIeHUs 3a/lad B 00JACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
ITIOCTYTNIKOB ¥ OLICHKU UX BO3MOKHBIX IOCIIEACTBUN ISl OKPYKAIOLIEN CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMSA:_

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKHU, TOHUMAaHUEM MaTeMaTHYeCKOW HayKU Kak c(epsl
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YeJIOBEUCCKOM JACATCIIBHOCTH, 3TAaIlOB e€ Pa3BUTHUA U 3HAYUMOCTH IJIA Pa3BUTUSA LUBUIIU3ALHUHU,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHKH U MaTeMaTHYECKOMH Ky.)'[LTypOfI KakK CpCACTBOM IIO3HAHUA
MHpa; TOTOBHOCTBIO OCYHICCTBIATH IMPOCKTHYIO MW  HCCICHOBATCIIBCKYIO ACATCIIBHOCTDH
HHAWBUIYAJIBHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeamMeTHbIe pe3yIbTaThl OCBOESHHS POrpaMMbl yueOHOro npenMeTa «MaremaTuka»
XapaKTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHLIMU  OelCmEUAMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUIMY,  YHUBEPCATbHBIMU — Pe2yNsmUHbIMU
oelicmsusimu.

1) Vuusepcanvuvie nosnasamensnuie oeiicmaus, obecneuusarom gopmuposanue 6a308vix
KOZHUMUBHBIX NPOYecco8 00y4aowuxcs (0ceoeHue memooos NOZHAHUSA OKPYICAIOWe20 MUpa,
npuUMeHenUe J102U4eCcKUX, UCCIe008AmeNbCKUX onepayuli, yMeHul pabomams ¢ uHgopmayuet).

Ba3oBbie oruueckne aeiicTBUs:

® BBIIBJIATH M XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MATEMaTHUYECKUX OOBEKTOB,
MOHSATHI, OTHOUICHUH MEXAY MOHATUSAMH; (HOPMYITHUPOBATH OIpPEICIICHUS MOHATHH;
YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALUK, OCHOBAHUS 111 0000IIeHUS
U CpaBHEHHUS, KPUTEPUU TIPOBOJMMOTO aHAIN3A;

e BOCIPUHMMATh, (HOPMYITUPOBaATh U MPEOOPA3OBBIBATH CYXKJCHHS: YTBEPAUTEIbHBIE U
OTpULIATENIbHbIC, €TUHUYHBIC, YACTHBIEC U 00ILKE; YCIOBHBIE;

®  BBIBJIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTHBOPEYHs B (pakTax,
JTaHHBIX, HAONIOACHUSX M YTBEPXKACHUSX; Ipe/ularaTh KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

e JlenaTh BBIBOJBI C MCIIOJB30BAaHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHU, YMO3aKIIOUEHUH 110 aHAJIOTUH;

® TIPOBOJAUTH CAMOCTOSITEIIHHO JI0KAa3aTebCTBA MAaTEMAaTHICCKUX YTBEPIKIACHUH (IIpsSMBbIe
U OT TIPOTUBHOTO), BBICTPaWBaTh AapryMEHTALMIO, MPUBOIUTH TIPUMEPHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KIICHHS U BBIBOBI;

e BbIOMpaTh CcHOCO0 pemieHus: y4eOHOW 3ahayM (CpaBHUBATh HECKOJIBKO BapUaHTOB
peleHus, BEIOUpaTh Hanboiee NOAXOMAIIMNA C Y4ETOM CaMOCTOSATENIBHO BbIIETIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/IbCKue A1eHCTBHA:

® JCIONB30BaTh  BOMPOCHI  KaKk  HMCCIEAOBATENbCKMH  WHCTPYMEHT  IO3HAHWS;
(bopMyIHpPOBaTH BONPOCHI, (PUKCHPYIOIINE MPOTUBOPEUHE, MPOOIeMy, YCTaHABIMBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THIOTE3Yy, APTyMEHTHUPOBATH CBOIO IO3HUIHIO,
MHEHHUE;

® TMPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAaHHBIA AKCIEPUMEHT, HCCIEAOBAHUE TI0
YCTaHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO OOBEKTa, SBIICHUS, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKAYy 00bEKTaMU, SIBICHUSMH, IPOLIECCAMU;

® CcaMOCTOATENBHO  (OopMynHMpoBaTh OO0OOIIEHWS ¥  BBIBOJABI 10  pPE3yJIbTaTam
NpOBEAEHHOTO HAONIONCHNUS, UCCIEA0BaHNs, OLCHUBATH JIOCTOBEPHOCTh IOTyYSHHBIX
PE3yJIbTaTOB, BHIBOJIOB U O0OOIICHHIA;

® [IPOrHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEATIOIOKEHHUS
0 €ro pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:



BBISIBIIATH A€(DUIUTHI MH(YOPMALIUK, JaHHBIX, HEOOXOIUMBIX Ul OTBETA Ha BOIIPOC U
IUI PELLICHUS 3aa4H;

BbIOMpaTh MHQOpPMAIMIO M3 MCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATHU3UPOBaTh U MHTEPIPETUPOBATh MHPOPMALMIO Pa3IMYHBIX BHJIOB U (hopm
[IPEICTABIICHMUS;

CTPYKTYpUpOBaTh HMH(OpMaIMIo, TMpeICTaBIATh €€ B  Pa3IM4HbIX (opMax,
WITIOCTPUPOBATh I'paUuecKy;

OLICHHMBATh HAAEKHOCTh HMHPOPMAIMM IO CaMOCTOSITENIBHO CGHOPMYJINPOBAHHBIM
KPUTEPUSIM.

2) Yuueepcanvrvie KomMmyHuKamueHnvle oelicmsus, 0becneuusam c@opmuposaHHoCms
COYUANLHBIX HABLIKOG 00YUAIOUUXCSL.
O0menue:

BOCIIPUHUMATh U (OPMYIHPOBATEH CYKJEHHSI B COOTBETCTBUH C YCIOBUSIMH U LETSAMU
OOIlEeHUs; SICHO, TOYHO, T'PaMOTHO BBIp@XXaTh CBOIO TOYKY 3pEHHMs B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUS 3a/1a4i, KOMMEHTHUPOBATh
IIOJIyYEeHHBIH pe3ysbTar;

B X0/ 00CYX/I€HHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAAEMOM TEMBI, IPOOJIEMBI,
pemaeMoil  3a7aud, BbICKA3bIBaTh WJEH, HAICJIEHHbIE HAa TIIOUCK pPEILEHUs;
COIIOCTABJIATh CBOM CYXKACHHMS C CYXIEHUSAMU JPYyTMX YYacTHMKOB JMajora,
oOHapyKUBaTh PA3IMYUE U CXOJCTBO MO3ULIUN; B KOPPEKTHOU dopMme hopmynrpoBaTh
pasHorIacusi, CBOM BO3PAKEHUS;

NPEJCTaBIATh PE3YJIbTAThl PEIICHUs 3a]laul, SKCIIEPUMEHTA, UCCIIEA0BaHMs, IPOCKTa;
CaMOCTOSITEJIPHO BBIOMpaTh (hopMaT BBICTYIUICHHA C y4€TOM 3a/ay NpPEe3eHTalud U
0CcOOEHHOCTEH ay TUTOPHUH.

CoTpyaHuuecTBo:

MMOHMMATh M WCIIOJIH30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaJIHOW paOOTHI
IpH  PEIICHWH YYeOHBIX 3aJa4; MPUHUMATH Ieb COBMECTHOW JICATEIHHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pacmpenensTb BHIBI padoT,
JIOTOBAPUBATHCS, OOCYXXJIaTh TPOLECC M Pe3ysbTaT paldoThl; 0000maTh MHEHUS
HECKOJIbKUX JTIOJCH;

y4acTBOBATh B TPYNIOBBIX opMax padboThl (00CykaeHHS, 0OOMEH MHEHUN, «MO3TOBBIC
IITYPMbD» W WHBIE); BBINOJHATH CBOK YacTh PaOOTHI W KOOPJMHHUPOBATH CBOHU
JCUCTBUSI ¢ IPYTHMMH WICHAMH KOMaH/Ibl; OLIEHUBATh KA4ECTBO CBOETO BKJIa/Ia B 00Ut
MPOJAYKT 110 KPUTEPUSIM, CHOPMYITMPOBAHHBIM YYaCTHHKAMH B3aUMO ICHCTBHSI.

3) Vnusepcanvhvie pecynamuensle delicmsus, obecneyusaiom Gopmuposarue CMulCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABbIKO8 TUUHOCHIU.
Camoopranusaunms:

COCTABJISATH IJIaH, AJITOPUTM PELICHHUs 3a7a4H, BEIOUPATh CIIOCO0 peleHus ¢ yY4ETOM
HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM HH(OpMALIHH.

CaMOKOHTPOJIb:

BJIa/IeTh HABBIKAMHU TIO3HABATENbHOM pedIeKCUM KaK OCO3HAHUSA COBEPIIAEMBIX
NCUCTBUM W MBICIUTENBHBIX IMPOIECCOB, UX pPE3yJbTaTOB; BIAJETh CIOCO0aAMU
CaMOIIPOBEPKH, CaMOKOHTPOJI Ipoliecca U pe3yibTaTa pELIeHUs MaTeMaTH4ecKOu
3aJa4u;



® INPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPU PEIICHUM 3aa4yd, BHOCUTH
KOPPEKTHBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAIEHHBIX
OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa LEIM U YCJIOBUSM, OOBACHATH NPUYMHBI
JOCTIDKEHHSI MM HEJIOCTH)KEHHUS DPEe3yJbTaTOB JESATENbHOCTH, HAaXOAMUTh OILIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

MNPEAMETHBIE PE3YJBbTATbBI

10 KJIACC

OnepupoBath MOHATUIMU: TOUKA, IPsIMAasi, INIOCKOCTb.

IIpyuMeHsTh aKCHOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX IIPU PELIEHUU FE€OMETPUUECKUX
3ajau.

OnepupoBarh NOHATUSAMU: [APALIEIBHOCTD W NEPHEHAUKYISPHOCTb NPSIMBIX U
IUIOCKOCTEM.

KnaccuunmpoBars B3auMHOE paclookKeHHEe NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JBYTPaHHBIM yToJi, TpaHU JBYIPAaHHOrO Yyria, peodpo
IBYTPAHHOI'O YIJIa; JIMHEHHBIN YroJl ABYTPaHHOTO YIJIa; IpagyCHas Mepa JByTPaHHOIO yria.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBITYKJIbIA U HEBBITYKJIbIH MHOTOTPaHHUK,
3JIEMEHTBHl MHOTOTPAaHHUKA, IPABUJIbHBI MHOTOTPaHHHUK.

Pacrio3naBaTh OCHOBHBIE BUbl MHOTOTPAaHHHUKOB (MHMpaMuja; MpU3Ma, MPSMOYTOJIbHBIN
napasJiesienunen, Kyo).

KnaccupunupoBate MHOTOrpaHHMKH, BbIOMpass OCHOBaHMSA ISl KJacCcUpUKaLUU
(BBIIIYKJIBIE M HEBBIMYKJIbIE MHOIOTPAaHHMKH; IPAaBUIbHBIE MHOTOIPDAHHUKH; NPSIMBIE MU
HAKJIOHHBIE IPU3MBI, TapaJljIesICUIe bl ).

OnepupoBarh NOHATUAMU: CEKYIas INIOCKOCTh, CE4EHUE MHOTOTPaHHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCIIONb3YsI METO/I CIIE/IOB.

Ctpouth ceyeHHss MHOTOIPAaHHMKOB METOJIOM CJIEIOB, BBINOJHATH (BHIHOCHBIE) IIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaXOXKICHME TEOMETPUYECKHUX BEJIMYMH 1O oOpa3luaM WM
aIropuT™MaM, IMPUMEHSS HM3BECTHbIE AHAIUTUYECKUE METOAbl IPU PEIIEHUU CTaHJAPTHBIX
MaTEMaTHUYECKUX 3a7ad Ha BBIUYMCIICHHE PACCTOSHUN MEXIY IBYMS TOYKaMH, OT TOUYKH IO
MPSIMOM, OT TOYKHU J0 IVIOCKOCTH, MEXAY CKPEIIHMBAIOIUMUCS IPSIMbIMHU.

Pemate 3amaun Ha HaXOXKICHME TEOMETPUYECKUX BEJIMYMH MO oOpa3luaM WM
aIropuT™MaM, IMPUMEHSS HM3BECTHbIE AHAIUTUYECKUE METOAbl IPU PEIIEHUU CTaHJAPTHBIX
MaTEMaTHUYECKHUX 3a/a4 HA BBIYHCICHHE YIJIOB MEXAY CKPELIMBAIOLIUMUCS MPSAMBIMH, MEXIY
MPSIMON U TIOCKOCTBIO, MEXKAY IUIOCKOCTSIMU, IBYTPaHHbBIX YIJIOB.

Bbruucnare 00bEMBI U TUIOIAAN OBEPXHOCTEH MHOTOTPAHHUKOB (MIpH3Ma, MUPAMUIA) C
pUMEHEHHEeM (OpMYJI; BBIUHCIATH COOTHOIIEHUS MEXIy IUIOLIaJssMHU IOBEPXHOCTEH,
00bEMaMU 1OJ00HBIX MHOTOT PAHHUKOB.

OnepupoBaTh NOHATUSMHU: CHUMMETPHUS B IMPOCTPAHCTBE; LIEHTP, OCh M IUIOCKOCTb
CUMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (DUTYPBI.

W3Bnekarp, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH UHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeJCTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

[Ipumensitb reomerpuueckue (akTbl [ PEUICHUs CTEPEeOMETPUUYECKUX  3ajad,
IIPEIIOJIaratoIIuX HECKOJIBKO IAaroB PELICHMs], €CIIU YCJIOBUS NPUMEHEHMs 3aJaHbl B SIBHOU

dbopwme.
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[IpuMeHATH TpocTEHIINE NPOrpaMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHMKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUHU CTEPEOMETPUUECKUX 3a1au.

[IpuBoguT, NHpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U IKHU3HW,
pacIo3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATH NOJy4eHHBIE 3HAHMS HAa NPAKTUKE: aHAJIW3MPOBATH PEAbHBIE CUTYallUH U
IIPUMEHATh  U3YYEHHBIE IIOHATHA B  IPOLIECCE IIOMCKA  PELICHUS  MaTeMaTU4ECKU
chOopMyJIMPOBAHHON MNpOOJIEMbl, MOJAEIUPOBATH peajbHbIE CUTyallMd Ha S3bIKE T€OMETPHH,
HCCIIEA0BATh ITOCTPOEHHBIE MOJEIU C MCIOJIb30BAHUEM I'€OMETPUYECKHUX IOHATUH U TEOpEM,
anmnapara ajreOpsbl; pelaTh IPaKTUUECKHUE 3a/1a4M, CBSI3aHHbIE C HAX0XKIEHUEM I€OMETPUUECKUX
BEJINYMH.

11 KJIACC

OmnepupoBatb MOHSTUSMH: UWIMHIpUYECKas MMOBEPXHOCTb, oOpazyromiue
LIWIMHIPUYECKON TOBEPXHOCTH; IIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolue KOHUUECKON
MOBEPXHOCTHU, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacmo3naBate Tena Bpamenus (HUIUHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI OTYUYEHUS T BpaIllCHUSI.

KnaccudumupoBars B3auMHOE pacnoyiokeHue chepbl U TIIOCKOCTH.

OmnepupoBaTh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
apOBOM CJI0M, OCHOBaHUE IAPOBOI0 CJIOSA, BBICOTA MIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOIIAIN MOBEPXHOCTEH TEN BpAICHHS, TEOMETPUUECKUX TEI C
puMeHeHueM (GopmyII.

OmnepupoBaTh MOHSATHSAMHU: MHOTOTPAHHUK, BIHMCAHHBIM B cepy M OMUCAHHBIA OKOIO
cdepsl; cepa, BEcaHHAsT B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS.

BbIUHcnsaTe COOTHOIICHHS] MEXAY IUIOMIAIMU TOBEPXHOCTEH M 00BEMaMU MOJOOHBIX
Tel.

N3o0paxaTts u3yuyaemble (UTYpPBl OT PYKH M C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHI
CBEpXY, COOKY, CHH3Y; CTPOUThH CEUCHHUS TEJI BPAIIICHUS.

W3Bnekarb, MHTEPIPETUPOBATH U MPEOOPa30BBIBATE HHPOPMAIIHIO O TMPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBIECHHYIO Ha YepTexKaxX U PUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B IMPOCTPAHCTBE.

Brimmongare )ICI\/’ICTBI/HI CJIOKCHHA BCKTOPOB, BbIYUTAHUA BECKTOPOB M YMHOXKCHHUA BCKTOpPaA
Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIaJatoT.

[TpuMeHSITh TPaBUIIO TIapasUICIICIIHITC IA.

OnepupoBaTh MOHATUSMU: ACKAPTOBHI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOpP, MOMAYJb
BCKTOpa, PaBCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOpPA, YTOJ MCEKAY BCKTOpaMH, CKAIAPHOC
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

HaXOI[I/ITB CYMMY BEKTOPOB U IMPOU3BCACHHUEC BCKTOPA HA YMUCJIO, YIOJI MCKIY BCKTOpaMU,
CKaJISIpHOE MPOU3BEJCHHE, PACKIAIBIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3a/1aBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensiTb reoMeTpuueckue (akThl AN pPEUICHHs CTePEeOMETPHUYECKHUX  3ajad,
MIPEITOJIATAOIINX HECKOJIBKO IIAaroB PENICHHs, €CIU YCIIOBUS NMPUMCHCHHS 3aJaHbl B SIBHOM
dopme.

Pemrate HpOCTCI\/’IIHI/Ie TCOMETPHUICCKUC 3aa4r Ha MPUMCHCHHUEC BCKTOPHO-KOOPANHATHOTI'O
METO/a.
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Pemrate 3amaum Ha [OKa3aTEIBCTBO MATEMAaTHUYSCKHX OTHOIICHHM M HaXO0XICHHUC
reoOMCTPpUICCKUX BCJIIMYUH I10 o6pa3uaM W aJIrOpUTMaM, NpUMCHASA U3BCCTHBIC MCTOJBI IIPU
PEIICHUHN CTAaHAAPTHBIX MAaTEMAaTUYCCKUX 3a/1a4.

HpI/IMCHHTL HpOCTGﬁH.IHC NporpaMMHBIC CPEACTBA H 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTCMBI ITPU PCHICHUH CTCPCOMETPUUCCKHUX 3a1ay.

HpI/IBO,Z[I/ITB MNpUMEPbl MATECMATHYCCKUX 3aKOHOMepHOCTeI71 B HOpUPOAC U IKH3HHU,
paciio3HaBaThb MPOABJICHUEC 3aKOHOB rCOMETPHU B UCKYCCTBC.

HpI/IMCHHTL IMNOJIYUYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC CUTyallUU U
IIPUMCHATH HU3YYCHHBIC IOHATHA B mponecce IIOHCKa pemicHuAd MaTeMaTH4YCCKHU
C(bOpMyJ'IPIpOBaHHOI\/’I HpO6HeMLI, MOZACIINPOBATb PCAJIbHBIC CHUTyallMWM Ha SA3bIKEC I'COMCTPUH,
HCCIICA0BATh MMOCTPOCHHBIC MOJCIN C HCIIOJB30BAHUEM I'€COMCTPHUYCCKUX MMOHATHH U TCOPEM,
arrapara aJ'IFe6pr; pemaTth MPAKTHYCCKUC 3aaa4U, CBA3aHHBIC C HAXOXKACHUCM I'COMETPUICCKUX
BCJIMYHH.
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TEMATHYECKOE IINIAHUPOBAHHUE
10 KVIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NporpamMMmsl

KoauuyecTBo 4acoB

Bcero

KoHTpoibHbIe
padoTbI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
(undposBbie)
o0pa3oBaTtejibHbIE

pecypchl

1 BBenenue B crepeoMeTpurro

10

but6mmoreka [{OK

http
s://m.edsoo.ru/1¢209e37

[IpsimMble ¥ TIIOCKOCTH B MIPOCTPAHCTBE.
[TapannenbHOCTh MPSIMBIX U MIIOCKOCTEN

12

bu6mmoreka [IOK

http
s://m.edsoo.ru/1¢209e37

[TepnieHAMKYIAPHOCTD MPSIMBIX U
IJIOCKOCTEN

12

but6mmoreka [JOK

http
s://m.edsoo.ru/1¢209e37

4 Vsl MCXKAY NPAMBIMHA U INIOCKOCTAMUA

10

bu6mmoreka [IOK

http
s://m.edsoo.ru/1¢209e37

5 MHororpanHuKu

11

bu6nmoreka [JOK

http
s://m.edsoo.ru/1¢209e37

6 OOBEMBI MHOTOTPAaHHUKOB

butmmoreka [JOK

http
s://m.edsoo.ru/1¢209e37

7 [ToBTOpEHME: CEeUeHMsI, pACCTOSHUS U YTJIbI

bub6nmoreka [JOK

http
s://m.edsoo.ru/1¢209e37

OBIIEE KOJMYECTBO YACOB I10 ITPOTPAMME

68
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11 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne n/mn HanmMeHoBaHMe pa3/ie/ioB U TeM KOHTPOILHI IpakTHueckie (uudpossbie)
NPOrpamMmbl Bcero e paGoThi paGoThI o0pa3oBaTe/bHbIE
pecypcsbl
! Tena Bpareis 12 Egﬁﬁiﬁﬁ%l 20937
2 OGbenni Tex > ! Eggi?/ﬁéeliiz(]){?rﬁ/ldO%W
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubmoreia LHOK
https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, o6o0mEH e, 7 1 bu6mmoreka [JOK
CUCTEMATHU3AIN 3HAHUHN https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
No KousniecTBo 4acoB Nara JIeKTPOHHBIEC IH(POBbIE
B Tema ypoka oOpa3oBaTejibHbIE
/i yp Beero KoHTpoJbHBbI IIpakTnyeckue W3yyenus p
e padoThI padoThI pecypcbl
OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOUKa, TpsiMasi, MIO0CKOCTH,
npoctpadcTBo. [IpaBuna
1 1/1506 I;)KGHI/I}I HapI/IC HKax: 1 bubmorexa [IOK
p PHCYHKAX: https://m.edsoo.ru/aecc77cd
M300paKeHHSI TUIOCKOCTEH,
napauiebHBIX IPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsaTus: nepecexaronecs
2 TJIOCKOCTH npe eceKa}I(L)ILuHeCH 1 bubmorexa HOK
> 11eP https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ TIOCKOCTh
IlonsaTus: nepeceKarommecs
3 MJIOCKOCTH 1fe eCGKaIIi)IH_[I/IeCH 1 bubimorexa [IOK
> 11eP https://m.edsoo.ru/db685¢73
npsiMasi ¥ TIOCKOCTh
3HaKOMCTBO C MHOTOT'paHHHUKAMHU,
M300pakeHre MHOTOTPAaHHUKOB Ha bubnmoreka [JOK
4 1
pUCYHKaX, Ha POSKIIMOHHBIX https://m.edsoo.ru/a63959ed
YepTEkKaAX
HauanbsHbie cBeieHHS 0 KyOe u
5 nupaMuie, ux iSBé TKI/IZI MOJEeIn 1 Brbmorexa IJOK
P » 1IX pa3Bep ' https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
HauanbpHbie cBeicHHS 0 KyOe u
ACHY Y bubmuoreka [JOK
6 nUpamMu/ie, uX pa3BEPTKH U MOICITH. 1

CeueHus MHOT'OI'paHHUKOB

https://m.edsoo.ru/3d8{fd32
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[ToHsiTHE 00 aKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPHH:

bubmnoreka [IOK

7
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/OccSc4fe
CJIEJICTBUS U3 HUX
[TonsiTne 06 akCMOMATHYECKOM

] MIOCTPOEHUHU CTEPEOMETPHUM: bubnmnoreka [JOK
aKCHOMBI CTEPEOMETPUU U https://m.edso0.ru/239¢c8cb4
CJICAICTBHS U3 HUX
[TonsTHE 06 aKCHOMAaTUYECKOM

9 MOCTPOEHUN CTEPEOMETPHH: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CJIEJICTBUS U3 HUX
[TonsiTue 06 akcHOMaTHYECKOM

10 IIOCTPOEHUU CTEPEOMETPUU: bubnuorexa LIOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CJICAICTBUS U3 HUX
B3aunmMHoe pacronoxxeHne npsMbIx
B IIPOCTPAHCTBE: NIEpeceKaroImecs, bubnnorexa [IOK

11
napajJieJbHble U CKPEIIUBAIOLIUECS https://m.edsoo.ru/1a2520f6
PSIMBIE
[TapaniensHOCTh MPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE:!

12 napajuiejabHble 1II) SIMI;IG B bubmorexa LHOK

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

IIPOCTPAHCTBE; NapaUIEIbHOCTD
TPEX MPSIMBIX
[TapajtenbHOCTB NPSIMBIX U

13 IJIOCKOCTEN B IIPOCTPAHCTBE:! bubnuoreka [IOK
[TapanienbHOCTH MPSAMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH

14 YIuIbI C COHANPABICHHBIMU bubnnorexa [IOK
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CTOpOHAMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npsmMbIMu B bubnmoreka [JOK
IPOCTPaHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsmMbIMu B bubnuoreka [JOK
IPOCTPAHCTBE https://m.edsoo0.ru/2935a9a0
17 [TapamienbHOCTD IIOCKOCTEH: bubnuorexa LIOK
napaieIbHbIE TIIOCKOCTH https://m.edsoo.ru/2e181255
18 CBoiicTBa mapayIeIbHBIX bubnuorexa [JOK
IJI0CKOCTEH https://m.edsoo.ru/e504d656
o | gooerime mecmeeme e 10K
yp - TETPAID, https://m.edsoo.ru/4a28dc02
Ky0, napajuiesenunes
20 [locTpoenune ceuenuit bubmoreia LHOK
P https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceueHni bubmorexa [IOK
P https://m.edsoo.ru/ec26feSd
Konrtponbnas pabora o Teme
2 "[IpsimMble ¥ TIIIOCKOCTH B bubmuorexa [JOK
npoctpaHncTse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U TJIOCKOCTEH"
33| mnsckoetn neprenansy e Bubmiorera LLOK
- MICPTICHAMKYIAD https://m.edsoo.ru/b19f6a5d
psIMbI€ B IPOCTPAHCTBE
24 [Ipsimbie mapajieabHbIE U bubmuoreka [JOK
NEepIEHIMKYJISIPHBIE K IMIIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble napasuienbHble U bubnnorexa [IOK
NEPIEHIUKYJIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHAuKYJISIPHOCTH bubmuoreka [{OK

IIPSIMOM U INIOCKOCTH

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

bu6mmoreka [JOK

27 OPSIMOH U INIOCKOCTHU htp
P s://m.eds00.ru/79165d15
78 Teopema o npssMoi bubnmoreka [JOK
NEePIEeHIUKYISIPHON MIIOCKOCTH https://m.eds00.1u/635¢5087
29 Teopema o npsimoit bubnnorexa [IOK
NEPIECHIUKYISPHOM MIIOCKOCTH https://m.edsoo.ru/bd3745{8
N bubmuoreka [JOK
30 Teopema o npsmoit http
[ICPTICHANKYIAPHOH TLIOCKOCTH s://m.edsoo0.ru/7d18834b
[lepneHIUKYIsIp U HAKIOHHBIE:
31 paccTostHUuE OT TOYKH J0 bubnuorexa [JOK
IUIOCKOCTH, PACCTOSIHUE OT MPSMOI https://m.edsoo.ru/33c477d3
JI0 TUIOCKOCTH
[leprieHauKyIsIp ¥ HAKIOHHBIE:
32 paccTosiHuE OT TOYKHU 0 bubnmoreka [JOK
MJIOCKOCTH, PACCTOSIHUE OT MPSAMOi https://m.edsoo.ru/66fefadd
JI0 TUIOCKOCTH
[lepneHIUKYISIp U HAKIOHHBIE:
33 paccTosHuEe OT TOYKH JI0 bubmuorexa [JOK
IUIOCKOCTH, PACCTOSIHUE OT MPSIMON https://m.edsoo.ru/aSb7b8e3
JI0 TUTOCKOCTH
[leprieHquKyISIp ¥ HAKIOHHBIE:
34 paccTostHuEe OT TOYKH 10 bubnuorexa [JOK
MJIOCKOCTH, PACCTOSTHUE OT MPSAMO https://m.edsoo.ru/dbee22bc
JI0 TUIOCKOCTH
Bbu6mmoreka [JOK
35 VYTIbl B IPOCTPAHCTBE: YTOJ MEKIY http
HTPAIMOM H TTOCKOCTRIO s://m.eds00.ru/6b61b2b4
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JIByrpaHHbI{ yToJ1, TMHEUHBIA yToJI

bu6mmoreka [JOK

36 JIBYTPaHHOI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIN yIroJ bubnuoreka [IOK
JIBYTPaHHOT'O yIiia https://m.edsoo.ru/c7c¢777ed
| ememamocn moarch B 10K
P p f[ yp https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEH
o | e, moesers B 10K
P p UH yAp https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEH
o | Rememmmocn o Baionsa LOK
P p 51 yAp https://m.edsoo.ru/ba75de57
JIBYX TUIOCKOCTEH
41 T Ma 0 TpEX NepIeHIUKYIIpax buGnnorexa [IOK
COpEMa O TpeX NCPHCHMKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX MepHeHIUKYISAPaX bubmmorexa HOK
P P PHCHAMKYJIAP https://m.edsoo.ru/52188a7d
43 Teopema 0 TpEX MEePICHINKYIAPAX bubmmorexa [TOK
P p PHCHIHMKY AP https://m.edso0.ru/91246736
KoHnTponbHas paborta 1o Temam
44 "IlepneHAUKYJISIPHOCTD MPSIMBIX U bubnuorexa LIOK
miockoctei" u "YTael MeX Ty https://m.edsoo.ru/5b971ef3
NPSIMBIMU M TJIOCKOCTAMHU"
[ToHsiTHE MHOTOTPAHHUKA,
45 | mororpammia, sy 1 BuGmorera LIOK
P ’ y https://m.edsoo.ru/2d24e873
HEBBIMTYKITbIE MHOTOTPAaHHHKHY;
pa3BEpPTKAa MHOTOTpaHHUKA
46 IIpu3ma: n-yroJibHasi npu3ma; rpaHu bubmorexa [JOK
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W OCHOBAHUA ITPHU3MBI; IIpAMaAd U
HaKJIOHHAasA IMPU3MBI; OokxoBas u
IM0JIHAA IMMOBCPXHOCTH IIPHU3MBbI

https://m.edsoo.ru/b4ad63ad

[Tapamienenunen, IpsAMOYTrOJIbHbII

bu6mmoreka [JOK

47 > D
napajuieJienunel U ero CBoMcTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronpHas MUPaMHJIA,

TpaHU ¥ OCHOBaHHUE MUPaAMUJIbI; 5
noamoreka [IOK
48 OOKOBas U MOJIHAS TOBEPXHOCTh
https://m.edsoo.ru/fblcd0as
MUPAMUJIBL; IPaBUIIbHAS U
yCE€UEHHAs NUpaMuIa
[TpaBuiIbHBIE MHOTOIPAaHHUKHU:
MOHSATHE TIPABUIILHOTO

49 MHOTOTpaHHUKA; TpaBUJIbHAS bubmuorexa [JOK
npU3Ma U NpaBUIbHAs THPAMU/IA; https://m.eds00.ru/074c8865
IpaBWIbHAS TPEYTOJIbHAS MHpaMKIa
Y IIPAaBUJIBHBIN TETPadAp; KyO
[IpencraBnenue o mpaBUIBHBIX Bubmorexa LIOK

>0 MHOTOrPaHHHKAX: OKTaIp, https-//m.eds0o.ru/a0fdd5bf
JIOJIEKAdIp U UKOCA3P. T ]
CumMeTpust B IPOCTPAHCTBE:

CUMMETPUS OTHOCUTENLHO TOUKH,

51 MPSIMOM, TNTIOCKOCTHU. DJIEMEHTBI Bbu6mmoreka [JOK
CUMMETPHUH B THUPaAMUIAX, https://m.edsoo.ru/b9e777d9
napasuieNienune/1ax, MPaBUIbHBIX
MHOTOTpaHHHUKaX
Brruncinenue 31eMeHTOB BuGmuorexa [IOK

52 MHOTOTPaHHHUKOB: p&0pa

p peopa, https://m.edsoo.ru/6¢cdbecef
JMArOHAJN, YTJIbI

53 [Tnomaas GOKOBOM MOBEPXHOCTH H bu6mmoreka [JOK

IIOJIHOM MTOBEPXHOCTH MPSIMOH http
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IMIPU3MBI, IIJIOIIAAb OCHOBaHHﬁ,

TeopeMa 0 OOKOBOM MOBEPXHOCTH s://m.edsoo.ru/37d84157
PSIMOM PU3MBI
[Tnomanas 60KOBOM MOBEPXHOCTH U
o MOBEPXHOCTH TPABHIILHOM Bubmorexa LIOK
TMPAMIIPT, TECOPEMA O TUIOManK. | https://m.eds00.1ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOMN
TUPAMUTBI
55 KonTponbnas pabota mo teme bubnuorexa LIOK
"MHororpaHHuku" https://m.edsoo.ru/a95{5c04
N bu6mmoreka [IOK
56 Homsrue 06 06neme https://m.edsoo.ru/7ad0020b
bu6mmoreka [JOK
57 O06BEM TUpaMuIBI http
s://m.eds00.ru/235171b3
N bubmuoreka [JOK
>8 OObEm mupani el https.//m.edsoo.ru/fA7dfefd
. bubmuorexa [JOK
> OOBEM mupamm et https://m.edsoo.ru/79¢10312
n bu6mmoreka [JOK
60 OOBEM npau b https://m.edsoo.ru/2faadc3f
bu6mmoreka [IOK
61 OO0BEM TPU3MBI http
s://m.eds00.ru/79853608
N bubmuoreka [{OK
62 OOBEM MpH3MEL https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 OOBEM npu3MbI https://m.edsoo.ru/482d3£51
64 Kontponbnast pabota 1o Teme bubnuoreka [IOK
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"O0BEMBI MHOTOTPAaHHUKOB"

https://m.edsoo.ru/28a6573¢

65

[ToBTOpenue, 00o0IIEHNE
cHUCTeMaTU3alus 3HaHH.
[Toctpoenue ceuenuii B
MHOTOTpaHHHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/098bedad

66

[ToBTOpeHnue, 06001EeHNE
CUCTEMATH3aLMsl 3HAHUM.
Brruncnenue paccTosHUN: MEXITY
JIBYMsI TOUKaMH, OT TOUKH J10
MPSMOM, OT TOYKHU JI0 TUIOCKOCTH,
MEXy CKPEIIUBAIOIIUMUCS
IPSIMBIMU

Bbu6mmoreka [JOK
https://m.edsoo.ru/f7792ba9

67

Wrorosas koHTposibHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTopenue, 06001IEHNE
CUCTEMAaTU3aLMs 3HAHHUM.
Brruncnenue yrioB: Mexay
CKPEIIMBAIOIIUMHUCS TPSIMBIMH,
MEXY IPSMOM U IIIOCKOCTHIO,
JIBYTPAHHBIX yTJIOB, YIJIOB MEXIY
IUIOCKOCTSIMHU

bu6mmoreka [JOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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11 KJIACC

KoanyecTBO 4acoB

JIeKTPOHHbIEe HM(POBbIE

Ne Tema ypoka K Hata o0pa3oBaTe/bHbIE
/i YpP Beero OHTPOJILHBI IIpakTH4eckue H3ydeHust P
e padoThbI padoThbI pecypcebl

| S e ) B LOK
A P ta P https://m.edsoo.ru/0341bc2b
cdepbl
B3aumHoe pacnonoxenne cheps

) M IJIOCKOCTH; KacaTeabHas 1 bu6mmoreka [IOK
IUTOCKOCTB K cepe; mIoaib https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxkenue cdepsl, mapa Ha 1 bubnuorexa [JOK
mwiockocty. CedeHus mapa https://m.edsoo.ru/bc15f72
Hunuaapudeckasi MOBEPXHOCTbD,

4 00pasyroimue MUINHIPHICCKOM 1 bubmuoreka [{OK
MIOBEPXHOCTH, OCh https://m.eds00.1u/6054b8c1
IJIMHIPUYECKOM TOBEPXHOCTH
Hunueaap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIias U ocCh; 1 bubnmoreka [JOK
IUIOIAh OOKOBOM M MOJHOM https://m.edsoo.ru/188f6216
MTOBEPXHOCTHU
N3o0parkenne nuimHapa Ha
TTockocTh. Pa3eépTka nmununapa.

6 Ceuenus nuiauHIpa (MIIOCKOCTHIO, 1 bubnuotexa [JOK
napauieIbHON WIn https://m.edsoo.ru/016e25¢eb
NEPHEHANKYISIPHON OCU
ITUIMHAPA)

7 Konuyeckasi moBepXHOCTb, 1 bubmuorexa [JOK
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o0pa3yromne KOHU4eCKOn
MOBEPXHOCTH, OCh U BEpIIINHA
KOHMYECKOW OBEPXHOCTH

https://m.edsoo.ru/c94ba09b

Konyc: ocHoBaHue u BepIIMHAa, bubnmoreka [JOK

8 o0pa3syromas ¥ 0Ch; MO http
OOKOBOM M MMOJIHOW OBEPXHOCTHU s://m.eds00.ru/897dd3b2

5 | umcons ccnomamut  Goxonn ubmotera LIOK

’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300pakeHne KoHyca Ha
IocKocTH. Pa3BépTka KoHyca.

10 CeueHus koHyca (TJIOCKOCTHIO, bubmuoreka [JOK
rapajuieIbHOM OCHOBAHHIO, U https://m.edsoo.ru/Obde1be8
IUIOCKOCTBIO, MPOXOIAIIEH uepes
BEPIITNHY)

11 Komb6unanust ten BpauieHus u bubnnorexa [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHororpaHH#K, OMUCaHHBIN Bubmorexa LIOK

12 okoJ10 cepsl; chepa, BUcaHHAs B hitp
MHOTOTPAHIHIC I B TENO s://m.eds00.ru/0b136158
BpallleHus

13 [Tousitue 06 06BEMe. OCHOBHBIC bu6mmoreka [IOK
CBOMCTBa 0OBEMOB Tell https://m.edsoo.ru/26a03{b7

bubmnoreka [IOK

14 O0BEM IUIIMHIPa, KOHYCa http

s://m.edso00.ru/5513d87b
N bubmuoreka [JOK
15 OOHEM mapa i momam, chepr! https://m.edsoo.ru/d189bde2
16 [Tono6HbIE TeNa B IPOCTPAHCTRBE. bubnuoreka [IOK
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COOTHOIIICHUS MEXTy TUTOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU
IMOJOOHBIX TEN

https://m.edsoo.ru/810cfleb

KOHTpOJ’IBHa}I pa60Ta 10 TCMaM

bu6mmoreka [JOK

17 Tz;,? a BpameHus” 1 "O0beMe! https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha mmockocty U B bubnuorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrokeHre U BEIUUTAaHHE BEKTOPOB bubmorexa TIOK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEeHHE BEKTOpa Ha YHCIIO bubmorexa LIOK
p https://m.edsoo.ru/dee379eb
21| werownmanepmm pexropm Bumorexa LIOK
P paM. https://m.edsoo.ru/a28fd74¢
[TpaBuiio mapamienenunena
2| e npaann neferma Bumorexa LIOK
p p a https://m.edso00.ru/5a827900
BEKTOpaMH
| Keopmme s e B LOK
pap P https://m.edsoo.ru/d3alfe30
3a7a4
[IpsmoyronbsHas cucteMa
KOOpAMHAT B IIPOCTPAHCTBE. bubnmorexa [JOK
24 Koopaunatse! BekTopa. http
[Ipocreiimme 3agauu B s://m.eds00.ru/48db7058
KOOPJIMHATAX
YTroa MexXIy BeKTOpamH. Bubmiorexa [[OK
25 CkansipHO€ IpOU3BEIEHUE

BCKTOPOB

https://m.edsoo.ru/725effc4
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Breraucnenue YIJI0B MCXKIY

bu6mmoreka [JOK

26 IPSIMBIMU U IIJIOCKOCTSIMHU https://m.edsoo.ru/8efbe78e
| o oo e BuGorsa 10K
P " pA https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpenue, o6o0IIeHNE U

78 cUCTeMaTHU3anusg 3HaHUM. bu6mmoreka [JOK
OcHoBHBIE HUTYPHI, HAKTHI, https://m.edsoo.ru/1780baSd
TEOpPEMBI Kypca MIaHUMETPUHU
[ToBTOpenue, 0600ImEeHNE 1

29 CHCTEMAaTH3alIis 3HAHMI. bu6mmoreka [IOK
OcHoBHbIE GUTYpPHI, (HaKTHI, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpenue, 0600mEeHNEe 1

30 cucTeMaTH3alys 3HaHWi. 3a1aun bubmuoreka [JOK
IUTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pELICHUS
[ToBTOpeHnue, 0600ImIEeHNE 1

31 cUCTeMaTu3alus 3HaHui. 3agaqu bu6mmoreka [JOK
TUTAHUMETPUH U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpeHue, 0600mEeH e 1

3 CHUCTEMAaTH3allUs 3HAHUI. bubmuoreka [JOK
OcHoBHbIe GUTYpBI, PaKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUH

bubmnoreka 1IOK
33 Hrorosas konTponbnas padota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHue, 0600mIEHNE 1 bu6mmoreka [IOK

CUCTeEMAaTU3alusg 3HAaHUHN

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

34
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM

10 KJIACC

OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon
NnpoBepsieMor
0 pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa30BaTeILHON NPOrpPaMMbl CpeIHero 001ero 00pazoBaHus

7

['eomerpus

7.1

OHepI/IpOBaTL IIOHATUAMMU: TOUKA, IIpAMasd, IMIOCKOCTh

7.2

[IpyMeHsITh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX MPU PEIICHUN
TreOMETPUUYECKHX 3aJ]1a4

7.3

OnepupoBarh MNOHATHAMH: MNApPALIENbHOCTh M MEPHEHAUKYJISPHOCTh
IIPSIMBIX U IJIOCKOCTEN

7.4

KnaccupunupoBars B3auMHOE pacloyiOK€HUE NPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OmnepupoBaTh NOHATUAMU: ABYTPAHHBIN yroj, TpaHHd JBYTPaHHOIO yIJa,
pedpo IBYrpaHHOTrO yIiia, TUHEHHBIN yToJ IBYITpaHHOTO YIJIa, FpaaycHas
Mepa JBYTPaHHOIO yria

7.6

OHepI/IpOBaTB MOHATUSAMU. MHOI'OT'paHHUK, BBIHYKHBIﬁ n HCBI:IHy&]IBIfI
MHOTI'OI'PAHHHUK, 3JICMCHTBI MHOT'OI'DAHHHKA, HpaBI/IHBHHﬁ MHOTI'OI'PaHHHUK

7.7

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHUKOB (MHpaMuia, MpPU3Ma,
PSMOYTOJIBHBINA Napajuiesienunen, Kyo)

7.8

KnaccupunupoBaTe  MHOTOTPaHHHMKH, BbIOMpass  OCHOBaHUS  AJs
kjJaccuukanuy  (BBIOYKJIBIE WM HEBBINYKJIblE  MHOTOIPaHHMKH,
IIPaBUJIbHBIE MHOTOIPDAHHMKHM, IMpSIMBIE W  HAKJIOHHBIE IIPU3MBI,
napasuiesIenuIe bl)

7.9

OHCpI/IpOBaTB IOHATHUAMMU: CCeKylIas IIJIOCKOCTBD, CCUCHUC
MHOTI'OI'paHHHUKOB

7.10

OOBACHATP NPUHLUIIBI  MOCTPOCHUS  CEUYEHHWH  MHOIOIPAHHUKOB,
UCIIOJIb3YSl METOJL CIE0B

7.11

CTpouTh ce4eHUs MHOTOTPAHHUKOB METOJOM CJEJO0B, BBINOJIHATh
(BBIHOCHBI€) TUIOCKHE YEPTEKH M3 PHCYHKOB MPOCTHIX 00BEMHBIX (pUTYP:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Pematn 3aa4i Ha HAXO0XKACHUC I'COMCTPUYCCKUX BCINYUH I10 06pa3uaM
HIIN aJiITOpUTMaM, MNMPUMCHAA H3BCCTHBIC AHAJIUTHYCCKUC MCTOAbLI IIPU
pemicHu CTAHAAPTHBIX MATCMATUYCCKHUX 3alad Ha  BbIYUCIICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH 10
IJIOCKOCTHU, MCKAY CKPCHIMBAOINUMUCA ITPAMBIMUA

7.13

Pemiate 3a1aun Ha HaXO0XKJIEHHE T€OMETPUUECKUX BEJIMYMH MO 00pazuam
WIM aIrOpUTMaM, NPUMEHSs W3BECTHBIE AHAIUTHYECKUE METOAbl IPH
pEeLICHUN CTaHJApPTHBIX MATEMAaTHYECKUX 3aa4 Ha BBIYKMCICHUE YIJIOB
MEXKIY CKPEIIMBAIOIIMMHUCI NPSIMBIMH, MEXAY NPSMON U INIOCKOCTBIO,
MEXAY IUIOCKOCTSIMU, JBYTPAHHBIX YIJIOB
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Bbuucnarte 00bEMBI M IJIOLIAJM THOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nupamuaa) ¢ IPUMEHEHUEM (POPMYJI, BBIUUCIATh COOTHOLLIEHUS

7.14 9 N
MEXIy TUIOLIAISIMH MOBEPXHOCTEH, o0BEMamMu M0TI0OHBIX
MHOTOTPaHHUKOB
715 OmnepupoBaTh MOHATHSIMH: CHUMMETPHSI B MPOCTPAHCTBE, LEHTP, OCh U
) IUIOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBHI
W3Bnekatb, mpeoOpazoBbIBaTh M WHTEPIPETHPOBATH HH(OpPMALMIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEICTaBICHHYIO Ha
yepTekax U PUCYHKaX
[TpumMeHsATH reoMeTpudeckre (GaxkThl IJsl PelICHHs] CTEPEOMETPUUYECKUX
7.17 3a/a4, MPEANOJJararlinX HECKOJIbKO IIAaroB PEUICHHUs, €CJIH YCIOBHS
MPUMEHEHUS 3aJIaHbl B SBHOU (hopMme
718 IIpumeHsaTh NpoOCTEMIINE IPOrpPaMMHBIE CpPEACTBA U 3JIEKTPOHHO-
) KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKHX 3a1a
719 [TpuBOaUTH MpUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
) JKU3HHU, paclio3HaBaTh NPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATH NOTyYEHHbIE 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATH pealbHbIC
CUTyalldd U NPUMEHATh H3yYEHHBbIE IOHATHUS B IpoIllecce IoHcKa
peleHus MaTEMaTHYECKH chopMyIHpOBaHHON pooIeMBbl,
7.20 MOJICJINPOBATh PEAIbHBIE CUTYAllMM HA A3BIKE T€OMETPHUH, MCCIIE0BATh
IIOCTPOECHHBIE MOJENH C HCIOJIb30BAHUEM TI€OMETPUYECKUX IMOHATHH U
TeopeM, armnapara anredpbl, pelmaTh NpakTUYeCKue 3a/1auu, CBI3aHHbIE C
HAaXO0XJICHUEM T€OMETPUYECKUX BEJITUUYHH
11 KJIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOM
poBep o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeHero 001ero oopa3oBanust
pe3yJbTarta
6 I'eomerpus
OnepupoBaTh NOHATUAMU: IIMIIMHAPUYECKAsE TIOBEPXHOCTH, 00pa3yroline
6.1 LWINHIPUYECKON MOBEPXHOCTH, LMIMHAP, KOHMYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKOH  MOBEPXHOCTH, KOHYC, cdepuyeckas
IOBEPXHOCTh
6.2 PacrioznaBaTh Tena BpameHus (WIMHAp, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI NOJTYUEHUS TeJl BpallleHus
6.4 KnaccuduimpoBars B3anMHOE pacnoiokeHne chepsl U MIOCKOCTH
OnepupoBaTh NOHSTHUSIMM: IIAPOBONW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
IIAPOBOTO CJI05, IIAPOBOU CEKTOP
6.6 Bobruncnsate 00bEMBI M IUIOMIAAM TMOBEPXHOCTEH Ted BpalleHUs,
) TeOMETPUUECKUX TEJI C MPUMEHEHHEM HopMyIT
6.7 OnepupoBaTh MOHITUSIMH: MHOTOTPAHHHK, BIMCAaHHBIA B cdepy U

OINMCAHHBIN 0K0JIO cdepsl, cepa, BIMCaHHASI B MHOTOIPaHHUK HJIU TEJIO

29




BpalllCHUA

6.8

BBIYHCIATE  COOTHONIICHHS MEXIy IUIONIAASMH TIOBEPXHOCTEH U
00BEMaMH MTOOOHBIX TEI

6.9

N300paxarh n3ydaemble QUIypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEXU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHJA CBEPXY, COOKY, CHH3Yy; CTPOUTHb CEUCHHUS Tell
BpAILCHUS

6.11

W3BnekaTb, MHTEPHIPETUPOBATh M NPEOOPa3OBBIBATH WHGOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUIypax, NpPEICTaBICHHYIO Ha
4epTeKax U pUCYHKaX

6.12

[TpumensTh TEeOMeTpHUYECKHE (aKTHl JUIS PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEAIoJararluX HECKOJIbKO IIAroB PELICHUS, €CIIH YCIIOBUA
NpUMEHEHHUS 331aHbl B IBHOH hopme

6.13

OHepI/IpOBaTL TIOHATHUCM: BCKTOP B ITPOCTPAHCTBC

6.14

BI)IHOJIHSITI) HeﬁCTBHH CIIOKCHUA BGKTOpOB, BBIYHUTAHUA BeKTOPOB )41
YMHOKEHHUSI BEKTOpA Ha YHCIIO, OOBACHATh, KAKUMH CBOMCTBAMH OHH
o0JrazaroT

6.15

IIpuMeEHATH PaBUIIO MAPAJUICIICIIAIIEIA IIPU CII0KEHUU BEKTOPOB

6.16

OHGpHpOBaTI) MNOHATHUAMU: ACKAPTOBBI KOOPAWHATBEI B IPOCTPAHCTBE,
BCKTOp, MOAYJIb BCEKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATHI BEKTOPA,
yroa MCExay  BCKTOpaMu, CKaJIIpHOC  NPOU3BCACHHUEC  BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB U IPOU3BCACHHC BCKTOpa Ha YHCJIO0, YI'OJI
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC, PACKIIAAbIBATh BCKTOP IO
JABYM HEKOJUIMHEAPHBIM BCKTOpaM

6.18

33.]_'[2[B8.TL IIJIOCKOCTH YPAaBHCHHUCM B ﬂeKapTOBOﬁ CUCTCMC KOOpAWHAT

6.19

Pematsn HpOCTGﬁH.IPIC rCOMCTPpUUCCKUEC 3aJa4d Ha JIIPHUMCHCHHUC
BCKTOPHO-KOOPAWMHATHOTO METOJA

6.20

PemaTs 3aa4u Ha A0Ka3aTCJIbCTBO MaTEMAaTHYCCKHX OTHOIICHUU H
HaXOXKACHUC T'COMCTPUUCCKUX BCIUYHH IIO 06pa3uaM HJIN aJITOpUTMaMm,
IMPUMCHSA HU3BECTHBIC METO/bI npu pPEeICHUU CTaHAApPTHBIX
MAaTEMATUYCCKUX 3aJa4

6.21

[TpuMmeHsTh mpocTEWIMEe NpPOrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPH PEIIEHUU CTEPEOMETPUUECKHX 3aa4

6.22

[TpuBOUTH IPUMEPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HH, PACTIO3HABATh NPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsTh MONyYEHHbIE 3HAHMSA Ha MPaAKTHKE: AaHAJIM3HPOBATH
pealbHbIE CUTyallMM W NPUMEHSATh H3yYEHHbIE NOHATHA B IpoIEcce
NOMCKA PELICHUS MaTeMaTH4eCKu C(HOPMYIUPOBAHHON MpOoOIIEMBI,
MOJIEJIMPOBATh peasibHbIE CUTYallUd Ha SI3bIKE T'€OMETPUHU, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM I€OMETPUUYECKUX NOHATHH U
TeopeM, amnmnapara ajareOpbl, pemaTh MpakTUYeCKUe 3a7au, CBSI3aHHbIE C
HaXO0XJICHUEM T'€OMETPUYECKUX BEJINYMH

30




MMPOBEPAEMBIE DQJIEMEHTbBI COAEP) KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

7

I'eomerpus

7.1

OcHOBHbBIE TOHATUSL CTEpeOMETpUH. Touka, HpsiMasi, IIOCKOCTb, IPOCTPAHCTBO.
[lonsaTne 00  aKCMOMATHMYECKOM  IOCTPOCHMHM  CTEPEOMETPUHU:  aKCHOMBI
CTEPEOMETPUU U CIAEACTBHSI U3 HUX

7.2

B3aumHOe pacnonoxkeHue OpSAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIUECH,
napajyieJbHbIE ¥ CKpelIuBaloImmecs: npsiMbie. [lapamienbHOCTh MPAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble MpsIMble B  IMPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MPSIMOM M IUIOCKOCTH. YTJIBI C
COHANPABJICHHBIMU CTOPOHAMH, VYIOJd MEXAYy HpsIMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaJuiebHbIEe MIOCKOCTH, CBOMCTBA MapajlyIeIbHbIX
wiockocTeid. IlpocTeifmue mpocTpaHCTBEHHBbIE (UTYpHI HAa TUIOCKOCTH: TETPadp,
Ky0, napajuiesenuines1, HOCTPOSHHUE CeUeHUN

7.3

[lepnieHIUKYJIAPHOCTh MNPSMOM M IJIOCKOCTU: HEPHEHAUKYJSpPHbIE MpsMble B
IMPOCTPAHCTBEC, NPAMBIC MTAPAJIJICIBHBIC U ICPICHANKYJIAPHBIC K INIOCKOCTU, ITPHU3HAK
NEePHEHIUKYJIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MIPSMOH MeprneHANKYIISIpHON
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: Yrojd MEXIy MpsAMOM M IIJIOCKOCTBIO,
NBYIpaHHBIA yToJl, JMHEWHBIH yros JAByrpaHHoro yrina. Ilepnenaukymisp u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKH JIO0 IUIOCKOCTH, PAaCCTOSIHME OT MpsAMOM [0
IUIOCKOCTH, MPOEKIUs (GUrypbl Ha IUIOCKOCTh. [leprneHauKyIsipHOCTh MIOCKOCTEN:
IPU3HAK  IEPIEHIUKYISAPHOCTH  ABYX  Iulockocred. Teopema o Tpéx
HepHeHIuKYJIsIpax

7.4

[loHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JEMEHTbl MHOIOTPAaHHUKA, BBINYKJIbIE M
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npusMa, TpaHd U OCHOBAHMS TNPHU3MBI, MpsAMasi U HAKJIOHHAs MPU3MbI, OOKOBas U
II0JIHAs TIOBEPXHOCTH Npu3Msbl. [lapasuienenumen, npsAMOYToJIbHBIN ITapauIeICIINIIe
U ero cBoyctia. [Iupamuna: n-yroiapHas NUpaMuaa, TpaHd U OCHOBAHHME NTUPaMUIbL,
OOKOBasi M IMOJHAsI OBEPXHOCTh MUPAMUbI, IPAaBUIbHASA U yCeUEHHAs MUpaMUa.
OneMeHTbl Tpu3Mbl W nupamuabl. [IpaBHIBHBIE MHOTOIpDaHHHMKHU: ITOHSTHE
[IPaBUJIBHOTO MHOIOIPDAHHMKA, IIpaBUJIbHAs IIpU3Ma W IpaBUJIbHAs IMPAMUJA,
NpaBWIbHAs TPEYrojibHAs MUpaMUAa U IPaBWIbHBIM TeTpasap, kyO. [Ipencrasnenue
O IPAaBWIBHBIX MHOIOTPAaHHMKAX: OKTAadJp, AOACKa’aAp M ukocadapyrue CeueHus
IIPU3MBI M TUPAMMJIBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CHUMMCTPUA OTHOCHTCIIbBHO TOYKH, HpHMOﬁ,
INIOCKOCTH. DJIESMEHTEI CUMMCTPUHU B IMUpaMUJax, NapajuiCJICIuneaax, mpaBUJIbHbIX
MHOT'OI'PAHHHUKAaX

7.6

Borunicnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOW TOBEPXHOCTH U TIOJHOM TOBEPXHOCTH TMPSMON NPU3MBI, IUIOIIAIh
OCHOBaHHH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsSMOH mpu3Mbl. [1nomans 60koBoi
MOBEPXHOCTU M IOBEPXHOCTH IPABWIBHON MNHpaMHUAbI, TEOpeMa O IUIoLaau
yceu€HHoi mupamuibl. [lonarue 06 00bEme. OObEM nMUpaMuIbl, MPU3MBI

31




7.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXTy TUTOIIAIIMU TOBEPXHOCTEH,
00BéMaMu TTI0OT00OHBIX TEI

11 KITIACC

Kon

IIpoBepsieMblii YJ1eMEHT COACPKAHMS

6

I'eomerpus

6.1

[{unuHapryeckas MOBEPXHOCTh, 00pa3yrolne MUIHHIPHUYECKONH TTOBEPXHOCTH, OCh
MAIUHAPUYECKOW TMoBepxHOCTH. LMmuHap: ocHOBaHWS W OOKOBasi MOBEPXHOCTb,
o0pa3yroniasi ¥ 0Ch, IIIOMAAb OOKOBOW M MOJTHON MOBEPXHOCTH

6.2

KoHunueckast noBepxXHOCTh, 00pa3yrolue KOHNYECKONH MOBEPXHOCTH, OCh U BEpPIIINHA
KOHMYecKol moBepxHocTH. KoHyc: ocHOBaHMe W BepuInMHa, oOpa3yromias U OcCh,
Iomaas OOKOBOW W TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pasyrolue u
BBICOTA, OCHOBaHMs U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u mrap: ueHTp, paauyc, TuameTp, IIOMAAb IIOBEPXHOCTH cdepbl. BzanmHoe
pacrioyioskeHre cepbl ¥ TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe, IMIonaan

chepol

6.4

M300pakeHue Tes BpallleHHs Ha MI0CKOCTH. Pa3BépTka IMiIMHApa U KOHyca

6.5

KoMOuHaIMU Ten BpalIeHHss W MHOTOTPAaHHHKOB. MHOTOIpaHHHUK, OMHCAHHBIH
okoJ10 cepsl, chepa, BimcaHHasi B MHOTOTPAHHUK, WJIH TEJIO BPAIICHUS

6.6

[Tonsitue 06 006bEMe. OcHOBHBIE cBOlicTBa 00BEMOB Ten. Teopema 00 00BEME
OPSIMOYTOJIBHOTO Mapajvienenunena u ciueActBus u3 He€. OO0bEM mUIUHApA,
koHyca. O0BEM mapa ¥ mionaab chepol

6.7

[logoOubie Tema B mpoctpancTBe. COOTHOHICHUS  MEXAYy  IUIOHIAJASIMHU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TeJ

6.8

Cevenuss nMauHApa (MapajuledbHO U TEPHEHIUKYISIPHO OCH), CEUEHHUS KOHyca
(mapajuienbHOE OCHOBAHMIO U IPOXOJsIIee Yepe3 BEpIIMHY), CEUCHHUs I1apa

6.9

BCKTOp Ha IIJIOCKOCTH W B IIPOCTPAHCTBC. CrokeHne U BBIYHUTAHUE BCKTOPOB.
YMHOXeHuEe BEeKTOpa Ha 4uciio. Pa3noxeHue BeKkTopa Mo TpEM HEKOMIUIaHAPHBIM
BektopaM. [IpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX €
MPUMEHEHHEM NIPABHJI ACWCTBUN C BEKTOPAMHU

6.10

[IpsiMmoyronbHast cucTteMa KOOpAMHAT B NpocTpaHcTBe. KoopauHatel BekToOpa.
[Ipocrelimne 3amadyd B KOOpAMHATAaX. YTrod Mexay BekTopamu. CkalsipHOE
MMPOU3BCACHUC BCKTOPOB. Brruncnenue YIJIIOB MCXKAY NPAMBIMU U IIJIOCKOCTAMM.
KoopanHaTHO-BEKTOPHBIN METO/I TPH PEIICHUH T€OMETPUUYECKUX 3a/1a4
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MNPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM MPOI'PAMMBI CPEJTHEI'O

OBLIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaHUSI K NMPeIMETHHIM Pe3y/1bTaTaM 0CBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM NPOrPaMMBbI Cpe/IHero 0611ero
o0pa3oBaHusi

Bragenne meTonamu J0Ka3aTeNbCTB, alrOPUTMaMU pELICHMs 3ajady;
yMeHHe (opMyIHpoBaTh WU ONEPUPOBATH TMOHATUSAMU: OIpeaeTIeHHE,
aKCHMOMa, TeopeMa, CJECACTBUE, CBOMCTBO, IPU3HAK, JOKAa3aTeNIbCTBO,
paBHOCUJIbHBIE (DOPMYITHPOBKU; IPUMEHSTH UX; YMEHHE POPMYIUPOBAThH
0o0paTHOE U MPOTHBOIOJIOKHOE YTBEP)KJICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, MCIOJIb30BaTh METOJl MAaTEMaTUYECKOW WHIAYKIHUU;
IIPOBOAMTH  JIOKA3aTENbHBIE PACCYXKAECHUS TP pELIEHUH 3ajad,
OLICHUBATh  JIOTMYECKYH0  IPaBUJIBHOCTb  PACCYKJICHUN; YMEHHE
OIIEpPUPOBATH MOHATUAMU: MHOKECTBO, IOJAMHOXECTBO, OIEpalUy Hal
MHOXXECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar [yl OIMCaHMsI peabHbIX MPOLIECCOB U SBJIEHUI U IPU PEILICHUU
3aJa4, B TOM UHCJIE€ W3 JPYTrUX Y4EeOHBIX NPEIMETOB; YMEHHUE
ONepUpOBATh MOHATHAMHU: rpad, CBA3HBINA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb W OIHUCHIBaTh Trpadbl pa3InYHBIMU
crioco0amu; CIOJIB30BATh Ipadbl PU PEIICHUH 3a/1a4

YMeHne onepupoBaTh MOHATUSAMH: HATypaJIbHOE YHUCIO, LIEJI0€ YHUCIO,
CTEMEeHb C IEJIBIM ToKa3aTesieM, KOPeHb HaTypaJIbHOW CTEINEHH, CTETICHb
C panMoOHaJIbHBIM  TIOKa3aTeleM, CTeNeHb C  JIeWCTBUTEIHHBIM
nokaszateyneM, Jjorapudm UHClIa, CHUHYC, KOCHUHYC M  TaHIEHC
MPOU3BOJIBHOIO YHCIA, OCTATOK MO MOJYI0, PalMOHATBHOE YHCIIO,
UppALMOHATLHOE  YUCJIO0,  MHOXXECTBA  HATYpalIbHBIX, LIEJIBIX,
palMOHANbHBIX, JIEHCTBUTENBHBIX YWCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKU JIETUMOCTH, HAWUMEHBIINNU OOIIUN NEeNUTeTh U HAaUMEHbIIIEe
oOmiee kpaTHoe, anropuT™ EBKinIa mpu pemieHuu 3aaad; 3HaKOMCTBO C
pa3IUYHBIMU ~ TO3UIIMOHHBIMM ~ CHUCTEMaMM  CYHUCJICHHS;  YMEHHE
BBITIOJHATH BBIYMCIICHHE 3HAYCHHH M MPeoOpa3oBaHUs BBIPAKEHUU CO
CTENEeHSIMH M Jiorapupmamu, HpeoOpazoBaHUsl IPOOHO-pallMOHATBHBIX
BBIpQXXEHHI; yMEHHE OIEePUPOBATH MOHATUSMU: IOCIEI0BATEIHLHOCTD,
apudmernyeckas mporpeccus, reomMeTpuydeckas mporpeccus,
OecKkOHeYHO YOBIBarOIIasi TeOMETpUYEeCKass MpOrpeccus; yMEHHe
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCJI€ C TTIOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMeHHE ONepUpOBaTh MOHATHAMH: KOMIUIEKCHOE YHCIO,
CONPSKEHHBIE KOMITJIEKCHBIE YHCIIA, MOYJIb U apTyMEHT KOMIUIEKCHOTO
yrcna, ¢opMa 3alMuMCH  KOMIUIEKCHBIX uucen (reoMeTphuecKas,
TPUTOHOMETpPUYECKass W  aiareOpauveckas); yMeTh IPOU3BOAHTH
apudmeTnyeckue AEUCTBUA C KOMIUIEKCHBIMH YHUCIAMU; MPHUBOIUTH
MpUMEPHl  UCIOIB30BAHMUSI  KOMIUIEKCHBIX — YHCEN;  ONEPHpPOBATH
NOHATUSAMU: MaTpuma 2x2  wu  3x3,  onpeAenuTenb MaTpULbI,
TEOMETPUUYECKHUI CMBICIT OTIPEIETUTEIIS

YMeHue onepupoBaTh MOHSATUSIMU: pallMOHAJIbHbIC, HWPPAalMOHAIBHBIE,
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MoKa3aTeNbHbIE, CTENEHHbIEe, JorapuMuuecKue, TPUTOHOMETPUUYECKHE
ypaBHEHUST U HEPABEHCTBA, HX CHUCTEMbl; YMEHHE ONEPUPOBATH
MOHATUSAMU: TOXJECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH M HEPABEHCTB, PABHOCHIBHOCTH
yYpaBHEHUU, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh ypaBHEHUS,
HEpPaBEHCTBA W CHUCTEMbI C TOMOIIBIO PA3IMYHBIX MPUEMOB; peIIaTh
ypaBHEHHUS, HEPAaBEHCTBA M CHUCTEMBI C TapaMeTpoM; MPUMEHSTh
ypaBHEHUsI, HEPABEHCTBA, UX CHUCTEMbI JJisi PEIICHUS MaTeMaTHYeCKHX
3a]a4 ¥ 3a7a4 U3 pa3IMyHbIX 00JacTell HayKu U peaIbHOM JKU3HH

YMeHue onepupoBaTh HOHATHAMM: (QYHKUUS, YETHOCTh (DYyHKIUH,
NEPUOANYHOCTh (YHKIMH, OTPaHUYEHHOCTh (DYHKLIHH, MOHOTOHHOCTh
¢GyHKIMH, 3KCTpeMyM (YHKIMHU, HauOOJbIlIee M HAUMEHbIIEE 3HAUYCHUS
GYHKIIMM HA TPOMEXKYTKE, HETIpepbIBHAs (PyHKIIMS, aCUMIITOTHI Irpaduka
¢byHKLIMY, TIepBast U BTOpasi MPOU3BOIHAS (PYHKLUH, TEOMETPUUECCKUN U
¢bu3nyecKkuil CMbICII TPOU3BOAHOM, NepBoOOpa3Has, OnpeaeaEHHbII
UHTErpajl; YMEHHE HAaXOOUTh AaCUMITOTHI rpaduka (yHKIHM; yMEHUE
BBIUMCIATH HPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO U
KOMITO3UIIMKM (PYHKLUH, HaXOAUTh ypaBHEHHE KacaTeIbHOW K rpaduky
GYHKIMY; YMEHHE HaxOJIUTh MPOU3BOJHBIE 3JEMEHTApHBIX (QYHKIUI;
YMEHHE UCMOJIb30BaTh MNPOM3BOJHYIO JUISI MCCIEIOBAaHUSA (DYHKIHA,
HaXoAWTh HAWOOJIbLINE M HAUMEHbINWE 3HAaYeHUs (YHKUUH; CTPOUTh
rpaduKd MHOTOWICHOB C HCIHOJB30BAHUEM ammapaTa MaTeMaTHYECKOTO
aHa/lM3a; TNPUMEHSATh TPOU3BOJHYIO JJIsi HAXOXKJEHHUS HaWIydllero
pelleHus] B NPUKIAJHBIX, B TOM YHUCIIE COLMAIBHO-3KOHOMHUYECKUX H
busnyeckux 3a7ayax; HaXOIUTh TUIOMAIU U 00bEMBI GUTY C TTOMOIIBIO
MHTETpalla; MPUBOAUTH NPUMEPHl MATEMaTUYECKOIO0 MOJEIMPOBAHMS C
OMOIIbIO AU PepeHIInanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh TMOHATHAMHU: rpaduk QyHKOUH, OOpaTHas
GyHKUMSA, KOMIO3ULMsS (QyHKUMH, JuHeWHas (yHKIMSA, KBaJpaTHYHAs
byHKIMS, paioHagbHas byHKIHA, CTETIeHHAst byHKIMS,
TpUroHOMeTpuyeckne  (QyHKIUM, O0OpaTHble TPUTOHOMETPUYECKHE
¢yHKIMU, TOKa3aTeldbHas H JiorapudMuyeckas (QYHKIUH; yMEHHUE
CTPOUTH TpapUKH HM3YUYEHHBIX (YHKLUH, BBIIOJIHATH HpeoOpa3oBaHUsS
rpaduKoB (GYHKIHH, UCTIONB30BaTh TPAPUKH IS U3yUEHHsI TIPOLIECCOB H
3aBUCUMOCTEH, MpU peleHuH 3a7ad U3 APYrux Y4eOHBIX MPEIMETOB U
3a7a4 U3 peabHOW JKMU3HU; BBIPAXKaTh (YOPMYJIaMH 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMcTBa M rpaduku (yHKIMHA A5
pelieHys ypaBHEHUH, HEPABEHCTB U 3aJau C IapaMeTpaMu; U300paxarb
Ha KOODAMHATHOM IUIOCKOCTH MHOJKECTBA PEIIECHUN ypaBHEHMH,
HEPAaBEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3a/ladydl Pa3HbIX THUIIOB (B TOM YHCJE Ha
NPOIIEHTHI, A0JIM U YacTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J]a4l U3 00JIaCTH yNpaBICHUS JUUYHBIMH U CEMEHHBIMU
¢uHAHCAMM); COCTAaBJIATH BBIPAKEHHs, ypaBHEHMs, HEPaBEHCTBA M MX
CHUCTEMBI IO YCJIOBHUIO 33Ja4M, HUCCIEIOBATh IOJYYEHHOE PpEIIECHUE H
OLIEHUBATh IPaBAOMNOAOOHOCTh pPE3yJIbTATOB;, YMEHHE MOJEINPOBATH
peaJbHble CUTYallUH HA SI3bIKE MATEMATHUKH; COCTABJISITh BBIPAKEHUS,
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YpaBHEHHS, HEPAaBEHCTBA M WX CHCTEMBl [0 YCIOBUIO 3aJayH,
UCCJIEIOBaTh IOCTPOEHHBbIE MOJEIM C HCIOJb30BaHUEM ammapara
anreOpbl, MHTEPIPETUPOBATH MOTYUYEHHBINH PEe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: Cpe/iHee apr(pMeTHUecKoe, MeInaHa,
HauOosblllee W  HauMEHblllee 3HAa4YeHWs, pa3Max, JUCHEepCHs,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMEHHe U3BJIeKaThb,
UHTEPIPeTHpOBaTh MH(GOpPMaLMIO, MPEACTaBIEHHYI0 B TalOiauiax, Ha
JIrarpaMmax, rpadukax, OTpa)xarollyro CBOHCTBA peajbHBIX MPOIECCOB U
SBJICHUH; MPEICTaBIATh HH(OPMALIHIO C TOMOIIBIO TAOJUI U THArpaMM;
UCCJIEI0BaTh CTaTUCTHUYECKHE JaHHBbIE, B TOM YHUCIIE C NPUMEHEHUEM
rpaguyeckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; TrpapuuecKku
UCCIIeIoBaTh COBMECTHbIE HAOMIOAEHUS C TOMOIIBIO  JUarpaMm
pacCEenBaHMsI M INHEWHON PEerpeccuu

YMeHHe onepupoBaTh IOHATHUSAMU: CIyYaWHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJB30BAHUEM TPAPHUECKUX METOJOB; INPHUMEHSTh
(GopMybl CIIOKEHHSI U YMHOXKEHHUSI BEpOSTHOCTEH, (opMyiTy MHOIHOMH
BEpOSATHOCTH, (hopmyiy bepHyium, komOnHaTOpHBIE (PAKTHI ¥ (HOPMYIIBL;
OLICHUBAaTh BEPOSATHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepUPOBATh
MOHATUSAMHU: CIIydaiiHas BEJIMYHMHA, pPacHpelesieHue BEpOSTHOCTEM,
MaTEMaTHUYECKOE OXKUIAHMWE, OUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHUE
CIy4alHOM BeNWYMHbBI, (YHKUMU pacOpelesieHus U IUIOTHOCTHU
PaBHOMEPHOTO, II0KA3aTEJbHOTO MW HOPMAIbHOIO paCHpElEIICHUN;
YMEHHE MWCHOJb30BaTh CBOWMCTBA M3YYEHHBIX pACHpEACIICHUN I
peleHus 3ajay; 3HAKOMCTBO C TMOHSATHAMHU: 3aKOH OOJBIIMX YHCE,
METOJIbl BBIOOPOYHBIX HCCIIEIOBaHUM; yMEHHE MPHUBOJIUTH INPUMEPHI
NPOSIBJIIEHUS 3aKOHA OOJBIIMX YHMCENT B MPUPOAHBIX U OOIIECTBEHHBIX
SABJICHUSIX; YMEHHUE OIEpUPOBATh MOHATHIAMU: COYETAaHUE, IEPECTaHOBKa,
YHUCIO COYETaHMH, YMCIO MEepecTaHOBOK; OMHOM HploTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS IS PEIICHHS 33/1a4;
OLICHMBATH BEPOATHOCTH peaJIbHBIX COOBITHIA; COCTaBIIATh
BEPOSITHOCTHYIO MOJIEJIb M MHTEPIIPETUPOBATh NOJYUCHHBIA PE3YJIbTAT

YMeHue omnepupoBaTh MOHATUSIMH: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YyIJIA, IUIOCKUH yToOJI,
JBYI'PaHHBIA yroj, TPEXIPAHHBIA YIoJ, CKPEHIMBAIOIIMECS NpPsIMBIE,
NapajuIeJIbHOCTh U NEPIEHIUKYISPHOCTD MPSMBIX M IUIOCKOCTEH, YTroj
MEXIY MPSMBIMHU, Yol MEXKIy NPSIMOW M IJIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSHUE MEXAY
MPSIMBIMH, PACCTOSIHME MEXAY IUIOCKOCTSMU; YMEHHUE UCIIOJIb30BaTh IPU
peleHny 3a7ad M3y4yeHHble (DaKTbl U TEOpeMbl IUIAHUMETPUH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPY’KAIOLIETO MHpa; CTPOUTh
MaTEMaTUYECKUE MOJENHU C IOMOIIBI0 T'€OMETPUUYECKUX IOHATHH U
BEJINYMH, PEIATh CBA3aHHbIE C HUMM PAKTHYECKUE 3a]1a41

10

YMeHue onepupoBaTh HOHATUSAMU: IUIOUIAAb (PUTYphl, 00bEM (UTYPHL,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEUEHUE MHOI'OIDAHHUKA,
Ky0, napajuienenunen, MpusMa, nupamuaa, ¢urypa U IOBEPXHOCTh
BpallleHHs, LWIMHJIP, KOHYC, 1ap, cdepa, MiIomanab cdepsl, MIOUIAIb
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MOBEPXHOCTH NHUPAMUIBI, MPU3MBI, KOHYCa, IIWIMHIpPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO TapajuleNienuneaa, MUpamMHuabl, MPU3MbI, IWINHIPA,
KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEYEHHs KOHYCa U LMIMHIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LHUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEYeHHE
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U TTOBEPXHOCTH
BpalICHUs, UX CEUYCHHUS], B TOM UHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUYECKUX (UTYp, CAMOCTOSTEIHEHO
dbopMynupoBaTh OMpeeNieHns] U3y4aeMbIX (DUTYp, BBIIBUTATh THIOTE3bI
0 CBOMCTBAaxX W MPHU3HAKAX T€OMETPHUUECKUX (PHUTYp, OOOCHOBHIBATH HIIU
OmpoBepraTh HWX; yMEHHE NPOBOAUTH Kiaccudukanuio ¢uryp mo
pPa3IMYHBIM IIPU3HAKaM, BBINOJIHATH HEOOXOJUMBIE JIONOJHUTEIbHBIE
MIOCTPOEHUS

11

YMeHue omnepupoBaTh MOHATHSAMM: JBW)KEHHE B  IPOCTPAHCTBE,
napajuieNbHBIA TIEPeHOC, CHMMETPHSI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue TMOA00Us, TOM00HBIE (QUTYpHI; YMEHHE
pacrio3HaBaTh paBHbIE W TMOAOOHBIE (DUTYPHI, B TOM YHCJIE B TPUPOJE,
UCKYCCTBE, apXUTEKType; HUCIIOJIb30BaTh T'€OMETPUYECKHE OTHOLICHHUS
NPy pEIICHWH 3a/1a4; HAXOJWUTh TECOMETPUYECKHE BEIWYHMHBI (JITHHA,
yroj, IUIOIAAb, OOBEM) MpPH PpEUICHWH 3aJad U3 JPYIHX yueOHBIX
NPEMETOB M U3 PEATbHON KU3HH, YMCHUE BBIYHCIISATh TEOMETPHUCCKUE
BEJIMYMHBI (AJIMHA, YroJ, IUIolaab, OOBEM, IUIOMAAb IOBEPXHOCTH),
UCTIONB3Ysl M3y4eHHBIE (OPMYIBI M METOABI, B TOM YHCIE: IUIONIAIb
MOBEPXHOCTU MHUPAMHUBI, PU3MBI, KOHYCa, HWIMHAPA, TUIOMAIb Chepsl;
00BbEM Ky0a, MPSMOYTOJILHOTO MapasuieNenunesna, MUpaMuIbl, MPU3MBL,
IWJIMHIpA, KOHyCa, IIapa; yYMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB
110100HBIX pUryp

12

YMeHHe onepupoBaTh MOHATHIMU: MPSIMOYTOJbHAs CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJMHATHI TOYKU, KOOPIUHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOW3BEICHNE BEKTOpa HA YHCJIO, PA3JIOKCHHE BEKTOpa Mo 0a3ucy,
CKaJISIpPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YTOJI MEXIY
BEKTOpaMH;, YMEHHE HCIOJIh30BaTh BEKTOPHBIA W KOOPAWHATHBIA METO/T
JUI  peIIeHWss TEeOMETPUYECKMX 3aJad W 3ajJad JAPYyruxX Y4eOHbBIX
peMETOB

13

YMenue BbIOMpaTh MOAXOMAMIMM METO[ JJid pelleHHus 3ajauu;
MOHUMAHUE 3HAYUMOCTH MATeMaTHUKU B M3YYEHUM TMPUPOJIHBIX U
OOLIECTBEHHBIX IMPOIIECCOB U  SBICHUN; YyMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTEMaTUKH B HCKYCCTBE, YMEHHE NPHUBOJUTH
MPUMEpPbl  MaTeMaTHYECKUX OTKPBITHM  POCCHICKOM H  MHUPOBOM
MaTE€MaTUYECKOU HAYKH
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HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110

MATEMATHKE

HpOBepHeMLIﬁ IJIEMEHT COACPKaHUSA

Kon
1 Yucna v BBIYUCICHUS
1.1 HarypanbsHble u nienble yncna. [IpusHaku 1eJIMMOCTH HENBIX YUCel
12 Pammonaneupie  uucima. OOBIKHOBEHHBIE U JECATUYHBIC APOOHM, TMPOIICHTHI,
' OECKOHEUHBIE IEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpEHE HaTypajbHOH creneHu. [leiicTBus ¢ apudmernuaeckumu
KOPHSIMU HAaTypaJIbHOW CTENEHU
1.4 Crenens ¢ 1ienbM okaszateneMm. CTeneHp ¢ paloOHAIBHBIM MToKa3aTesneMm. CBoiicTBa
CTEIIEHH
15 CuHyCc, KOCMHYC M TaHI€HC YHCIIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTAaHI'€HC YHMCIOBOTO apryMeHTa
1.6 Jlorapudwm uucna. /lecatuanbie u HaTypaJbHBIC JOTApU(BMBI
JleiictButenpHble 4ucia. ApupMETHYECKHE OIepalud ¢ JIeHCTBUTEIbHBIMU
1.7 ymciaMu. [IpubnnxEHHbIE BBIYUCIICHUS, IPAaBUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3yibTaTa BRIYUCIECHUN
1.8 [TpeoOpazoBaHue BbIpaXKeHHI
1.9 KommiekcHble uncia
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 [enble U 1poOHO-paAIIOHANIBHBIE YPABHEHUS
2.2 HppanrioHanbHble YpaBHEHHSI
2.3 TpuroHoMeTpruYeCKUEe YpaBHEHUS
24 [Toka3zaTenbHble U JOrapUPMHUUECKIE YPABHEHHSI
2.5 I{enbie 1 1poOHO-palIOHATILHBIE HEPABEHCTBRA
2.6 HppanuroHaibHbIE HEPABEHCTBA
2.7 ITokasareapHbIC U JIOTAapU(PMUICCKIEC HEPABCHCTBA
2.8 TpUroHomMeTprueCKUe HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaAMU
2.11 Matpuiia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTesib MaTPUILIbL
3 DyHKIMH U TpaduKH
31 OyHKMs, crnocodbl 3aaanus ¢yHkiuu. ['paduk ¢dynknuu. B3aumHo oOpartHble
) ¢yskuuu. Yétnsle 1 HeuétHble pyHKuuu. Ileproanueckue GyHKINH
Ob6nacte ompeneneHuss W MHOXKECTBO 3HaueHWi ¢yHkiuu. Hynu QyHKimm.
39 [IpomexyTkn  3HaKOmoOCTOSIHCTBA.  IIpoMeXyTKM  MOHOTOHHOCTH  (DyHKLHH.
' MakcumymMbl U1 MUHUMYMBl QyHKnud. HauOonbliee W HauMeEHbIee 3HAYECHUE
(GYHKIIMHY Ha TPOMEXKYTKE
33 CreneHHass (QyHKLIMS C HaTypaJbHbIM M IeJbIM IOKa3areneM. E€ cBoiicTBa u

rpaduk. CBoiicTBa 1 rpaduK KOpHS /7-0i CTETIEHU
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34 Tpuronomerpuyeckue GyHKIMHU, UX CBOMCTBA U TpadUKH
3.5 [Toka3zaTenbHas u JorapudmMuyeckas GyHKIMH, X CBOMCTBA U TpaQUKH
36 Touku paspeiBa. AcuMnToThl rpaduxoB ¢yHkumil. CpoiicTBa  (QyHKUUH,
HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHK ITOCIEN0BATEILHOCTEHN
3.8 ApudmeTrnueckas U reoMeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX IPOIIEHTOB
4 Hayana MaTeMaTH4ecKoro aHaiansa
4.1 [TpousBoaHas ¢pyHkimu. [Ipon3BoHbIEC AIeMEHTapHBIX (PyHKINN
[IpuMeHeHHe TPOM3BOAHOM K HCCIENOBAaHUIO (YHKIMI Ha MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. HaxoxieHne HanOoJbIIEro U HAaUMEHbBILEro 3HAa4eHHUsT (PyHKLIUU Ha
OTpE3KE
4.3 ITepBooOpasnas. MaTerpan
5 MHOK€eCTBa U JIOTHKA
5.1 MHOeCTBO, onepanuu HaJ MHOXkecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB M CTaTUCTHKA
6.1 OnucarenpHas CTATUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 QDurypsl Ha INIOCKOCTU
7.2 [IpsiMbI€ M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tesia ¥ NOBEPXHOCTH BpALICHUSI
7.5 KoopanHatsl 1 BEKTOPEI
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI J151 YYEHUKA

* MaremaTuka: anredpa 1 Hayaia MaTeMaTHYECKOI 0 aHalu3a, reomeTtpus. ['eometpus, 10-
11 xnaccel/ Atanacsn JI.C., bByty3os B.®., Kagomues C.b. u apyrue, AKunonepHoe
obmectBo «M3naTenscTBO «IIpocBemieHne

METOAUYECKHUE MATEPUAJIbI U151 YUUTEJIA

* MaremaTuka: anredpa 1 Hayaia MaTeMaTHYECKOTO aHanu3a, reometpus. ['eometpus, 10-
11 xkmaccel/ Atanacsa JI.C., byty3oB B.®., Kagomies C.b. u npyrue, AkuuonepHoe
obmectBo «M3narenscTBO «IIpocBemnienuer»

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

1. Poccuiickas snexTpoHHas mkoia https:/resh.edu.ru\

MunuctepctBo o6pazoBanus P®. — Pexum nocryna: www.informika.ru;

www.ed.gov.ru; www.edu.ru

TectupoBanwue online: 5-11 knaccel. — Pexxum noctymna: www.kokch.kts.ru/cdo

ApxuB y4eOHBIX ITPOrpaMM HH(POPMALIMOHHOTO 00pa30BaTEIbHOIO MOpTaa

«RUSEDU». — Pexum gocryna: www.rusedu.ru

CaiiTel sHIMKIONIEAUN. — Pesxkum noctyn: www.rubricon.ru; www.encyclo-pedia.ru

Bces anemenrapnas maremartuka. — Pesxxum goctyna: www.bymath.net

8. HMurepner-nopran Beepoccuiickoi oMMIuaabl MKOJIbHUKOB. — Pexum nocryna:
www.rusolymp.ru
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http://www.rusolymp.ru/
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http://www.rusedu.ru/
http://www.kokch.kts.ru/cdo
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http://www.ed.gov.ru/
http://www.informika.ru/
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