PABOYASA ITPOTPAMMA

ydeOHoro npeameta «I'eomeTpusi. ba3oBbiil ypoBeHb)

s obyqaronmxcst 10-11 xinaccos



NNOACHUTEJIbBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOro Kypca «l'eomerpus» 0a30BOTO YPOBHS JUIsl OOYJArOIIMXCS
10 —11 xnaccoB pa3paborana Ha ocHoBe dDenepasbHOTO rocyJapCTBEHHOrO 00pa30BaTEIHLHOIO
CTaHJapTa CpeaHero oOmero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHWH,
NPENBABISIEMbIX K MaTEMAaTUUYECKOMY OOpa30BaHUIO, U TPAAULUN POCCUICKOTO 0Opa30BaHUSL.
Peanuzanus  mporpammbl  OoOecrieuyuBaeT  OBNAJACHHE  KIIOYEBBIMH  KOMIIETCHIIUSAMHU,
COCTABJIIIOIMMH OCHOBY [UISi CaMOPAa3BUTHUS M HEMPEPHIBHOTO 00pa30BaHMUs, IIEJIOCTHOCTD
OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIbHOTO PA3BUTHSI IMUYHOCTU O0YJaIOIIMXCS.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh y4eOHOTo Kypca TE€OMETPUHM Ha YPOBHE CpeIHero ooOiero oOpa3oBaHUSs
00ycIOBJIeHAa MPAKTUYECKOW 3HAUYMMOCTBIO METANPEIMETHBIX U IPEAMETHBIX Ppe3ylbTaToB
0o0yJeHUsI TEOMETPHU B HANPABIICHUW JMYHOCTHOTO PA3BUTHS OOydarommxcsi, GopMupoBaHHS
(YyHKIMOHAIBHONH MaTeMaTHYeCKOW TIPAMOTHOCTH, H3y4EHHUs JPYrUX Y4eOHBIX IUCIUIIIMH.
Pazsutne y oOyuaronmxcs NpaBUIIBHBIX MPEACTaBICHUM O CYIHOCTH M IPOUCXOXKICHUHU
TeOMETPUUYECKUX aOCTpaKIHil, COOTHOICHNH PEATbHOTO U HACATHHOTO, XapaKTepe OTpaKeHUs
MaTeMaTHuYeCcKoil HayKoll SIBJIEHMI U MPOLIECCOB PeaIbHOI0 MHpa, MECTE€ TEOMETPUH B CHCTEME
HAyK W pOIM MATEeMaTHYECKOr0 MOJCIMPOBAaHUS B HAyYHOM II03HAHUW M B IPAKTHUKE
CrocoOCTBYeT (OPMHUPOBAHHIO HAyYHOTO MHPOBO33PEHHUS YJYAIMXCS, a TakKe KauyecTB
MBILUIEHU S, HEOOXOUMBIX Ul afaliTallii B COBPEMEHHOM OOILECTBE.

['eomeTpus sBisieTCs OAHMM U3 0a30BBIX NPEIMETOB Ha YPOBHE CpeaHEro oOIero
o0pa3oBaHusl, TaKk Kak oOecrnedyrBaeT BO3MOXKHOCTb M3y4€HHUs KaK JUCLHHIUIMH €CTECTBEHHO-
Hay4yHOH HAIIPAaBJICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornueckoe MbllUIeHUE, (QOpMHUpYeMOe IMpH H3y4eHUU OOYJalOUMMUCS MOHATHUHHBIX
OCHOB TE€OMETPHH M IIOCTPOCHUHU IIETIOYKH JIOTHYECKUX YTBEPKICHHUH B XOJ€ pEIICHUs
TeOMETPUYECKUX 3ajad, YMEHUE BBIJBUTATh M ONPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIOJB3YIOTCA IIPU pEIIEHUM 3aJjad €CTECTBEHHO-HAyYHOIO I[MKJIA, B YaCTHOCTH M3 Kypca
du3uKy.

YMeHue OpHEeHTHPOBATbCS B IIPOCTPAHCTBE MIPAET CYLIECTBEHHYIO pOJIb BO BCeEX
00JIacTsIX NesTeNbHOCTH dYenoBeka. OpHEeHTalnusl YeloBeka BO BPEMEHH W IPOCTPAHCTBE —
HEOOXOMMOE YCIIOBHE €ro COLMAIbHOrO OBITHS, (OpMa OTPAXKEHHS OKPYKAIOLIETO MHpA,
YCIIOBHME  YCIEIHOIO II03HAHUSA M  aKTMBHOTO IpeoOpa3oBaHUsl  JEHCTBUTEIbHOCTH.
OrnepupoBaHue NPOCTPaHCTBEHHBIMU 00pa3zaMu 0ObEINHSET pa3Hble BUJIbl YUEOHON U TPYIOBOM
JIeSITENIbHOCTH, SBISAETCA OJAHUM M3 NMPO(ECCHOHATBHO BAXKHBIX KauecTB, IMOATOMY aKTyalbHa
3ama4a (OPMHUPOBAHUS Yy OOY4JArOIMXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3sHOBUIHOCTH
00pa3HOTO0 MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IIOJrOTOBKE K IPAKTHYECKOH
JIESATEIIbHOCTH 110 MHOTHM HaIlPaBJICHHUSIM.

Llens ocBOeHHS MporpamMmbl yaeOHOro Kypca «l'eomeTpusi» Ha 6a30BOM ypoBHE OOy4eHHS
— o0meobpaszoBarebHOE M OOIIEKYIBTYPHOE Pa3BUTHE OOYJarONMXCsS depe3 obOecreueHune
BO3MOXXHOCTH TIPUOOPETEHUS M MCIOJIB30BAHUS CUCTEMATHYECKHX T€OMETPHYCCKUX 3HAHUH U
NeWCTBUM, crielM(UIHBIX TEOMETPUH, BOBMOKHOCTH YCIIELHOTO MPOA0JIKEHHsI 00pa30BaHUs 110
CIEIMAILHOCTSIM, HE CBSI3AHHBIM C MPUKIAIHBIM HCIIOIB30BAaHUEM TEOMETPHH.



[IporpamMa 1o reomerpuud Ha 0a30BOM YpPOBHE IIpelHa3HauyeHa JUIsl OOyJaroIMXcs
CpeAHeW IIKOJIbI, HE WCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYIHEHUH Ha YPOBHE OCHOBHOIO
obmero oOpazoBanus. TakuMm o0pa3zom, oOydarommecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOHUTH
o0Ime MaTeMaTHYeCKHe YMEHUS, CBSI3aHHBIE CO CHENU(UKON TeOMETPUN U HEOOXOIUMBIE IS
KHU3HU B COBpeMEHHOM of1ecTBe. Kpome 3Toro, oHu UMEIOT BO3MOXXKHOCTh U3YYUTh TE€OMETPHUIO
Oostee TITyOOKO, €CIIM B JajbHEUIIEM BO3HHKHET HEOOXOJAWMOCTh B T€OMETPHYCCKHX 3HAHUSX B
po(eCCUOHANBHOM IESTENbHOCTH.

JlocTrkeHue 1eau OCBOEHUS MPOrpaMMbl 00ECIIEUNBAETCS PEIICHHEM COOTBETCTBYIOIMX
3aga4. [IppopureTHpIMM 3aauaMu ocBoeHUs Kypca «l'eomerpun» Ha 0azoBoM ypoBHe B 10—11
KI1accax SIBJISIOTCS:

e (QopmupoBaHHME MpPEACTaBICHUS O TEOMETPUM KaK YacTU MHPOBOM KyJIbTyphl U

OCO3HaHME €€ B3aUMOCBSI3U C OKPYKAIOIMM MHPOM;

e (QopmupoBaHHE TPEICTaBICHUS O MHOTOTPAaHHUKAX U TelaxX BpalEHUS KaKk o
BOKHEHIIMX MAaTEeMaTHYECKHX MOJICISX, TTO3BOJISIOIMX OMUCHIBATh U M3ydaTh pPa3HbIE
SIBIICHUSI OKPYXKAIOIIETO MUPA;

e (QopmMupoBaHHE yMEHHUs PACIlO3HABATh Ha UYEPTEk,aX, MOJENSIX U B pPEATbHOM MHpE
MHOTOTPAHHHKH U TeJla BPALICHMS,

e OBIAJCHHE METOJaMH peIIeHHWs 3aJad Ha I[OCTPOSHUS Ha HU300pakeHHIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (JopmMHupoOBaHHE YMEHHS ONEPHUPOBATH OCHOBHBIMHU IMOHSATHUSMHU O MHOTOTPAaHHHKAX H
TeJIax BpallleHUsI U UX OCHOBHBIMU CBOWCTBAMH;

® OBJIAQJICHHE ANTOPUTMaMHU DEIICHUS] OCHOBHBIX THUIOB 33/1a4; GOpMUPOBAHUE YMEHUS
NPOBOANUTH  HECIIOKHBIE  JIOKA3aTEeIbHBIE  PACCY)KACHHUS B  XOJA€  pEIIeHUs
CTEPEeOMETPHUECKHX 3314 U 3a/1a4 C IPAKTUYECKUM COJIepPIKaHUEM;

® pa3BUTHE HHTEIUIEKTyaIbHBIX M  TBOPYECKMX CIIOCOOHOCTEH  OOydaroumxcs,
MO3HABATEIbHON aKTUBHOCTH, HCCIIE0BATEIBCKIX YMEHUH, KDUTHYHOCTH MBILIUICHHUS;

e (QopmupoBanue (¢GyHKIMOHATHHOW TPaMOTHOCTH, PEIIEBAHTHOW TEOMETPHU: YMEHUE
pacro3HaBaTh MPOSBICHUS TCOMETPUUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peaTbHBIX JKU3HEHHBIX CHTYAlHSX M MPU HM3YyYCHHUH IPYIUX Y4EOHBIX IMPEIMETOB,
MPOSIBJIICHUS] 3aBUCHUMOCTEl U 3aKOHOMEpHOCTEH, (OpMyaupoBaTh HX Ha S3bIKE
TeOMETPUH ¥  CO3/IaBaTh TCOMETPUYECKHE MOJENH, MPHUMEHSTh OCBOCHHBIN
TEOMETPUYECKUI  ammapaT s pelieHUsT MPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH TIOJYyYEHHBIC PE3YIbTATHI.

OTIMYUTENBEHOW OCOOCHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIOYEHHE B KypC CTEPEOMETPHH
B Hayajle €ro Mu3yuyeHHUs 3ajJady, pelaeMbIX Ha YpPOBHE HHTYUTUBHOIO TO3HAHUS, W
OTpe/IeIEHHBIM 00pa3oM OpraHHW30BaHHAs paboTa HAJl HUMH, YTO CIIOCOOCTBYIOT DPa3BUTHIO
JIOTMYECKOTO M MPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYIHPYET MPOTEKAHHE WHTYUTHUBHBIX
IIPOIECCOB, MOTUBHPYET K TATbHEHIIEMY U3y9EeHHUIO MTPEIMETA.

[lpenmourenne OTHAETCS HAIISIIHO-KOHCTPYKTUBHOMY METONy OOy4eHHs, TO €CTb
TEOpEeTUYECKWEe 3HAHHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-IPAKTUUYECKOMN
NedaTeNibHOCTH.  Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEJICTABJICHUN y ydanmxcs B Kypce
CTEpEOMETPHUHU MPOBOJUTCS 3a CUET pelleHUs 3a/1a4 Ha CO3[aHue MPOCTPAHCTBEHHBIX 00Pa30B U
3alad Ha OIEpUPOBAHME MPOCTPAHCTBEHHBIMU oOpasamu. CozmaHue oOpaza MPOBOIUTCS C
OTIOPOi Ha HATJISITHOCTh, & OTIEpUPOBAHUE 00Pa30M — B YCIOBHUSX OTBICUCHHS OT HATJISITHOCTH,
MBICIICHHOTO M3MEHEHUS €T0 HCXOJHOTO COACPIKaHUSI.



OcHOBHBIE cojepkarenbHble JUHUM Kypca «l'‘eomerpum» B 10-11 kimaccax:
«MHororpanHuKN», «lIpsMble U IIOCKOCTH B IpocTpaHcTBey, «Tena BpameHus», «Bekropsl u
KOOPJIMHATHI B IPOCTPaHCTBE». POPMHUPOBAHUE JJOTHUYECKUX YMEHUH PACIPEAEIACTCSA HE TOIBKO
[0 COJEpKATeNbHBIM JIMHHUSAM, HO M 10 TojJaM OOy4eHHs Ha YpPOBHE CpeaHero oOIero
o0Opa3oBaHUsI.

Copnep:xanne oOpa3oBaHMS, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJabTaTaM OCBOCHUS
paboueil mporpamMMsbl, pacupeaenEéHHbIM 110 ToJaM 00y4eHusl, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
YTOObl  OBJIAJICHUE TICOMETPUYECKUMH  IOHATUAMH W HaBBIKAMU  OCYIIECTBJISUIOCH
IIOCJIEZIOBATEIbHO M IOCTYNATEIbHO, C COOJIIOJIEHUEM MPUHIMIIA ITPEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKIIOYAIMCh B OOLIYI0 CUCTEMY F€OMETPUUECKUX IPECTAaBICHUI 00yJatonmxcs,
pacumpsisi U yrayonss e€, o0pa3ysi TpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha u3yuenue reomerpun orBoautTcs 2 yaca B Heaento B 10 kimacce u 1 yac B Henenmo B 11
Kjacce, BCEro 3a JiBa rojga oOydeHus - 102 yueOHBIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble H INIOCKOCTH B IPOCTPAaHCTBE

OcHoBHbIE MOHSTUS cTepeoMeTpun. Touka, mpsiMasi, MIIOCKOCTh, TPOCTpaHcTBO. [loHsATHE
00 aKCHOMAaTH4YEeCKOM MOCTPOSCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anmHoe pacrosnokeHue NpsMbIX B IPOCTPAHCTBE: MEpECEKaroNecs, napaulesibHble U
CKpeumBaronwecss IpsmMble. [lapamenpHOCT NPAMBIX W INIOCKOCTEH B IIPOCTPAHCTBE:
napajieJbHble MpsIMblE B MPOCTPAHCTBE; MApAJUICIBHOCTh TPEX MNPSAMBIX; MapajlieIbHOCTh
OpsMOM U IUIOCKOCTH. YTIIbl C COHANpaBiICHHBIMH CTOPOHAMHU; YroJl MEXAy HpSMbIMU B
npocrpancTBe.  IlapannenbHOCT  IUIOCKOCTEH:  mMapajulelbHbIE — IUIOCKOCTH;  CBOMCTBA
napajuieTbHbIX TI0cKOCTel. [IpocTelinmme mpocTpaHCTBEHHBIE (PUTYPHI HA MIOCKOCTH: TETPAdIP,
KyO, MapaijiesienuIes; IOCTPOEHUE CEYEHU .

[lepneHAUKYISAPHOCTh NPSAMOM M IUJIOCKOCTU: NEPHEHIUKYJISpPHBIE TMpsSMbIE B
IPOCTPAHCTBE, MpsIMbIe MapauiebHble M IEPHEHIUKYISIpHbIE K IIJIOCKOCTH, HPHU3HAK
NEPHEHANKYIAPHOCTH MNPSIMOM M IIJIOCKOCTH, TEOpeEMa O TMPSIMOM MEPHEHAUKYISIPHON
IJIOCKOCTU. YTJBI B MPOCTPAHCTBE: YrOd MEXKIAY NPSIMONM M INIOCKOCTBIO; JBYIPAaHHBIN YIoJI,
JUHEWHBINA yroja ABYIpaHHOrO yriua. lIeprmeHauKyiIssp ¥ HaKIOHHBIE: PACCTOSHHME OT TOYKHU M0
MJOCKOCTH, pACCTOSHUE OT NPsIMONM 1O TIJIOCKOCTH, HpPOeKIus (UIypbl Ha IJIOCKOCTb.
[lepnieH IMKyIAPHOCTD IJIOCKOCTEM: MPU3HAK MEPIIEHIUKYISPHOCTH ABYX ILUIOCKOCTEeH. Teopema
0 TPEX NEPIEHAUKYIAPaAX.

MHoOrorpaHHUKHU

IloHsiTHEe MHOTOrpaHHHMKAa, OCHOBHBIE DJEMEHTHl MHOIOITPAaHHMKA, BBINYKIbIE U
HEBBINYKIbIE MHOTOTPaHHUKH; pa3BEPTKa MHOTorpaHHuKa. [Ipu3ma: N-yronapHas npusma; rpaHu
Y OCHOBAHMS NPU3MBI; IIpsAMasi 1 HAKIOHHAs PU3Mbl; OOKOBAs U MOJIHAs TOBEPXHOCTh NMPU3MBI.
[lapannenenunen, TpsAMOYIOJIbHBIN Mapajulesienunes U ero cBoicrsa. [lupamuaa: N-yroiapHas
nupaMuja, TPaHH M OCHOBAaHHWE MHpPaMHUAbI; OOKOBas W IOJIHAs MOBEPXHOCTh MHUPAMHU/IBI;
IpaBUJibHAs M YCEU€HHas NHpamMuga. OJIEMEHTbl NpU3Mbl M nupamuisl. IlpaBuibHbIE
MHOTOTPaHHUMKHU: MOHATHE MPABUIBHOIO MHOTIOIPaHHMKA; MPABUJIbHASA MpPHU3Ma U MpPaBUIbHAS
NUpaMu/a; TpaBUJIbHAs TPEYrojbHAas MUPaMHIa U TMPAaBUIBHBIA TeTpadp; Kyo. [IpeacraBienue
O IMpaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa’Jp, AoJeka’aAp U ukocadap. CeueHHss OpU3MbI U
HUpaMUIbIL.

CummeTpuss B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKHU, INPSAMOW, IUIOCKOCTH.
DJIEeMEHTBI CHMMETPHUM B MPaMHUIaX, apauiesenuneaax, NpaBuiIbHbIX MHOTOTPAaHHUKaX.

Brrunicrienue 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yrisl. [lnomans 60koBoi
MOBEPXHOCTU W TMOJHOM MOBEPXHOCTH MPSMON NPHU3MBI, IUIOMAJIb OCHOBAHUM, TeOpeMa O
OOKOBOW TIOBEPXHOCTH TpsMON mpu3Mbl. [Dl1omane OOKOBOW IMOBEPXHOCTH U TOBEPXHOCTH
IpaBWJIBHOM NUpaMubl, TeopemMa O IUIOMAIM yceu€HHOM mnupamujbl. [loHstne 06 oO0béMe.
O0bEM nupamMUIbl, TPU3MBL.

[Togo6ubie Tena B mpocTpaHcTBe. COOTHOLICHUS MEXIy IUIOMRASIMHU IOBEPXHOCTEH,
00BpEMaMH TOTOOHBIX TEI.

11 KJIACC

Tesa BpameHus



[unuHapuyeckass IMOBEPXHOCTb, O00pasylolme LWINHIPUYECKOH IOBEPXHOCTH, OCh
MUIMHAPUYECKON MOBepXHOCTH. L[uymHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opasyron@s u
0Cb; IJIOAIb OOKOBOM M MOJHON MOBEPXHOCTH.

Konunyeckass moBepxHOCTh, 00pa3yronpie KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHHUYECKOM moBepxHOocTH. KOHYyC: OCHOBaHHME M BepLIMHA, O00pasymiolias M OCh;, IJIOLRAIb
OOKOBOI M TOJHOW MOBEPXHOCTU. YCEUEHHBIN KOHYC: 00pa3yrole M BbICOTA; OCHOBAHUS U
OOKOBast TOBEPXHOCTb.

Cdepa m map: meHTp, paaumyc, IUaMeTp; IJIOLQAJIL MOBEPXHOCTH cdepsl. B3aumuoe
pacronoxeHue cepsl ¥ TIOCKOCTH; KacaTelbHasl TUIOCKOCTh K cepe; TIIOMmRAb CHephl.

N300pakeHue Ten BpallleHus Ha IJIOCKOCTH. Pa3BépTka uiIMHApa U KOHYca.

KoMOuHanuu Ten BpalleHHWss ¥ MHOTOTPaHHMKOB. MHOTOrpaHHUK, ONHUCAHHBIA OKOJIO
cdepsl; chepa, BucaHHasi B MHOTOTPAaHHUK, UJTH TEJIO BpallieHUsI.

[lorsitue 06 o00béMe. OcCHOBHBIE CBOWCTBA 00BEMOB Tel. Teopema 00 o00BEME
NPsSIMOYTOJILHOTO Tapajiienenumnena U cieactsust u3z He€. O0bEM muiauHapa, konyca. O0bEM
mapa M 1ioumaas chepsl.

[lonoGHbie Tena B mpocTpaHcTBe. COOTHOLICHUS MEXIYy IUIOMASMH ITOBEPXHOCTEH,
00bEMaMH MOJAOOHBIX TEJl.

Cedyenuss uuauHApa (MapauledbHO W MEPHEHAMKYISIPHO OCH), CEYEHHUs KOHyca
(mapasuienbHOe OCHOBAHUIO U MPOXOJIAINEEe Yepe3 BEPIIMHY), CEUCHHS 1apa.

BekTOpbl U KOOPAUHATHI B MPOCTPAHCTBE

Bekrop Ha miockocTH U B mpocTpancTBe. CI0XKEeHHE H BBIUMTAaHUE BEKTOPOB. YMHOKEHUE
BEKTOpa Ha uucio. PasnoxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaM. IlpaBuio
napasienenuiesna. Pemenne 3a1ad, CBI3aHHBIX ¢ TPUMEHEHUEM ITPABIII ACHCTBUN C BEKTOPAMHU.
[IpsimoyronpHast cuctemMa KoopAMHAT B mpocTpaHcTBe. Koopaunatel Bektopa. Ilpocreiinme
337a4d B KOOpAMHATax. YTol Mexay Bekropamu. CKalsipHOE IpOU3BEIEHUE BEKTOPOB.
Beruucnenue yrioB MexIy NpsSMBIMEH M TUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIH METOA MPH
pELICHNU TeOMETPHUYECKHX 3a/1au.



INTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIugHOCTHBIE pe3ynbTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro mpenmeTra «MaTemaTukay
XapaKTepU3yIOTCS:

I'pazknanckoe BocuTaHue:

c(OPMUPOBAHHOCTBIO TPAKIAAHCKONM MO3ULHUM  OOYydalolerocss Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA, MPEACTABICHHEM O MaTeMaTHYECKUX OCHOBAX
(GYyHKIIMOHUPOBAHUSI PA3NUYHBIX CTPYKTYp, SBICHUH, MpOLENyp TPa)xJAaHCKOTO OO0IecTBa
(BBIOOPBI, OMPOCHI W TIP.), YMCHHUEM B3aMMOJICHCTBOBATH C COIMAJbHBIMH HHCTUTYTAMH B
COOTBETCTBUH C UX (DYHKUIMSIMHU U Ha3HAUCHUEM.

IMaTpuoTnyeckoe BocUTAHUE:

c(OpMHUPOBAHHOCTBIO POCCUNCKOM IpakJaHCKONW MJIEHTUYHOCTH, YBAXKEHHS K IPOLUIOMY
U HACTOSIIEMY POCCHICKOM MaTeMaTHKd, II€HHOCTHBIM OTHOUIEHUEM K JOCTH)XEHUSIM
POCCHUICKAX MAaT€MaTUKOB M POCCUMCKONM MaTEMaTHUYE€CKOM IIKOJIbI, K HCIIOJb30BAaHHIO ATHX
JOCTHIKEHUH B IPYTHX HAyKaX, TEXHOJIOTHUSX, cepax SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI0 BOCIIUTAHUSA ¢

OCO3HAaHMEM JyXOBHBIX IEHHOCTEH pOCCHUHCKOrO Haponaa; CcGopMHPOBAHHOCTHIO
HPABCTBEHHOIO CO3HAHUS, ITUYECKOIO MOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTUKEHUN HAyKd M JESTEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JMYHOIO BKJIAa/Ja B IOCTPOEHUE
YCTOWYMBOTO OYIYILETO.

JcreTHYecKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOUIEHMEM K  MHpPY, BKIIOYass  3CTETHKY  MaTeMaTUUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHWH, pPacCyKIECHUI; BOCIPHUMYUBOCTHIO K
MaTeMAaTUUYECKUM acleKTaM pas3InyHbIX BUJOB UCKYCCTBA.

DusnyecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBHIO YMEHHS TMPUMEHSITh MaTeMaTUYeCKue 3HAHUS B MHTEpecax
310poBOro M 0e30macHOro obpasza XKM3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHWE, cOATAHCHPOBAHHBIN PEKHUM 3aHATUN W OTABIXA, pPeryisipHas (uzndeckas
AKTUBHOCTH); (PM3UYECKOTO COBEPIICHCTBOBAHMS, MPH 3aHATHU X CIIOPTUBHO-0310POBUTEIHHOM
JIeSATEIBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3BHAHHEM ILIEHHOCTU TPYAOTIOOMS; MHTEPECOM K Pa3IMYHBIM
chepaMm mpodeccuoHaIbHONW NESTeNbHOCTH, CBSI3AaHHBIM C MaTeMaTHKOW M €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOp Oymyiel mpodeccuu U peaqn3oBbIBaTh COOCTBEHHBIE
’KHU3HEHHbIEC TUIaHBI; TOTOBHOCTHIO U CIOCOOHOCTBHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO H
caMo00pa30BaHMIO HA MPOTSHKEHUU BCEM JKU3HU; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B
pEIICHNH MPAKTUYECKUX 3a7a4 MaTeMaTHYeCKOW HalpaBJIE€HHOCTH.

JKoJIOTHYeCcKoe BOCITUTAHME

c(OPMUPOBAHHOCTHIO IKOJOTMYECKON KyAbTYphl, NMOHUMAaHUEM BIHUSHUS COIHMAIBHO-
SKOHOMHUYECKUX IIPOLECCOB HAa COCTOSHHUE IMPUPOJAHOM M COLMAIBHOM Cpeibl, OCO3HAHUEM
I700aTbPHOTO  XapakTepa  OKOJOTHYECKUX  MpoOieM; OpuEHTalued Ha  [pUMEHEHHE
MaTeMaTUUYECKUX 3HAHUU JUIsl pellieHUs 3a/1a4 B OOJIACTH OKPYKAIOIeH cpeibl, MIaHUPOBAHUS
MOCTYIKOB Y OLIEHKHA UX BO3MOKHBIX MTOCIEICTBUM I OKPYKAIOILEH CPEIbI.

LleHHOCTH HAYYHOI0 O3HAHMA:



c(OpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH M OOIIECTBEHHOH NMPAKTHUKH, TOHUMAaHUEM MaTeMaTHYeCKOH HAayKH Kak cepsbl
YeIOBEYECKON NesTeIbHOCTH, STANoB €€ Pa3BUTUS M 3HAUMMOCTH JUIS Pa3BUTHUS IUBUIN3AINY;
OBJIAZICHUEM SI3bIKOM MAaTE€MaTHKd M MaTeMaTH4YecKOW KyIbTypOH KaK CpPEICTBOM ITO3HAHUS
MHpa; TOTOBHOCTBIO OCYILIECTBIJISITh IPOEKTHYIO U  HCCIEA0BATENBCKYIO JEATEIBHOCTD
WHMBUYaJIbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeameTHbie pe3ylbTaThl OCBOSHUS ITPOrpaMMbl YUeOHOTO npeamera «MatemaTuka»
XapakTepU3yloTCSd  OBJIAJCHHUEM  YHUBEPCAIBHBIMU  HO3HAGAMENbHbLIMU  OeliCmMEUsMU,
VHUBEPCANIbHBIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSIMY, — VHUBEPCANbHbIMU — PecyIsmUEHbIMU
oelicmeusmu.

1) Vuueepcanvhvle nosnasamenvhvie oeticmeus, obecnewusaiom Gopmuposanue 6A306bix
KOCHUMUBHBIX NPOYECCO8 00YUanowuxcs (0C80eHUue Memooo8 NO3HAHUSL OKpYIcarowe2o mMupd,
NpUMEHEeHUe JI0SUYECKUX, UCCIe008aAMENbCKUX onepayuil, yMeHuti pabomams ¢ uHgopmayueti).

Bba3oBble Jornueckue aeicTBUs:

® BBISBISITh U XapaKTEpPHU30BaTh CYIICCTBCHHBIC MPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHWN MEXIy MOHATHSAMH; (OpMYITHpOBATh OMPEICIICHUS] TOHSATHI;
yYCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCH(PUKAIIMU, OCHOBAHUS A1 00001IeHUS
Y CPaBHEHUSI, KpUTEPHUHU MTPOBOJUMOTO aHAIHN3A;

® BOCIpPUHHUMATH, GOPMYITHPOBATH U NPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIBHBIC U
OTpHUIlATENbHBIC, CTUHUYHBIC, YACTHBIE U OO E; YCIIOBHBIE;

® BBISBJIITH MATEMaTHYCCKAE 3aKOHOMEPHOCTH, B3aMMOCBSI3HM M TIPOTUBOPEUns B (pakrax,
JMAHHBIX, HAONIOJICHUSX W YTBEPKICHUSX, MpEAsiaraTh KPUTEPHH MJIsS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

® JleaTh BBIBOJBI C WCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKIKYEHUH, YMO3aKIIOUEHUN 110 aHAJIOTUH ;

® TIPOBOJHUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPKICHUH (TIpsIMbIC
U OT TMPOTHBHOIO), BBICTPAWBATh APTyMCHTAIUIO, TPUBOIUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BBIBObI;

e BpIOMpaTh CHOCOO peleHUs y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHusl, BEIOMpaTh HanOOJIee MOIXOIAIMMI C YIETOM CAMOCTOSTEIBHO BBIJICICHHBIX
KPUTEPHEB).

BazoBbie uccienoBaTebLCKHeE JeHCTBHUS:

® JUCIOJB30BAaTh  BOMNPOCHl  KAK  MCCIENOBATEIbCKUNM  MHCTPYMEHT  IO3HAHUS,
hopMyIHpOBaTh BOMPOCH], (UKCUPYIOIME MPOTHBOPEUHE, TPOOIEeMy, YCTaHABIUBATh
UCKOMOE H JlaHHOe, (OPMHPOBATH THIOTE3Yy, APTYMEHTUPOBATH CBOK IO3HUIIHIO,
MHCHHC;

® TIPOBOJWTH CaMOCTOSTEIBHO CIJIAHUPOBAHHBIM HSKCIIEPUMEHT, HCCIEIOBAaHUE II0
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTEeMaTHYeCKOoro OOBeKTa, SBJICHUS, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMHU, IPOIIECCAMHU;

® CaMOCTOSITENIbHO  (OpPMYJIUpPOBaTH OOOOIIEHWS W  BBIBOJABI IO  pe3ylbTaTaM
MPOBEAEHHOTO HAOIIOICHUS, UCCIICIOBAHUSI, OIEHUBATh JOCTOBEPHOCTh MOTY4EHHBIX
PE3yIbTaTOB, BHIBOJOB U 000OINCHUI;



IIPOTHO3UPOBATE BO3MOXKHOC PA3BUTUE IIPOLECCA, a TAKKE BbIIBUIaTh IIPECAITIOJIOKCHUA
0 €Iro pasBUTHH B HOBBIX YCIIOBHSX.

PaGora ¢ unopmanmeii:

BBIABJIATH )]e(bI/II_[I/ITBI I/IH(l)OpMaHI/II/I, JaHHBIX, HeO6XOJII/IMBIX AJId OTBETA HAa BOIIPOC U
JUISL peIieHUs 3aa4H;

BBIOMpaTh HMHQOPMAIIMIO M3 WMCTOYHUKOB pa3IUYHBIX THUIIOB, aHAIN3UPOBATh,
CUCTEMaTU3UPOBaTh M UHTEPHPETUPOBATh MH(GOPMALUIO PAa3TUYHBIX BUIOB U (GopM
IpEICTaBICHUS;

CTPYKTYpHpOBaTh HH(OpMaLMIO, TPENCTAaBIATE €€ B  PasIMyHBIX  QopMax,
UJUTIOCTPUPOBATh FPpapuyecKy;

OLICHUBATh HAAEKHOCTh HMHGPOPMALHMH TIO CAMOCTOSATEIBHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvhvle KOMMYHUKAMUGHBIE OeliCmeUs, 00ecneyusaiom cQopmuposanHocms
COYUANBHBIX HABBIKOB 00YUAIOUWUX CH.

Oomenue:

BOCIIPUHHUMATE M (HOPMYIIMPOBATH CY)KJICHHS B COOTBETCTBUHU C YCIOBUSMH U IIEISIMH
OOIIEHHUS; SCHO, TOYHO, I'PAaMOTHO BBIp@XaTh CBOK TOUYKY 3pPEHMsS] B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOY pelleHus 3a/1a4l, KOMMEHTUPOBATh
IIOJIY4E€HHBIN PE3YJIbTaT;

B X0/i¢ OOCYKAEHHUS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKJa€MOM TeMbl, TPOOJIEMBI,
pemlaeMoil  3ajauM, BbICKA3blBaTh WJIEM, HAIEJIEHHbIE Ha IOUCK pEIICHUS;
COINOCTABJIATh CBOM CYXKICHHMS C CYXKACHHMSAMHM JpPYIUX YYaCTHUKOB JMAJIOra,
0oOHapy)KHBaTh pa3linuue U CXOJICTBO MO3UIINI; B KOPpeKTHON (opme GpopMynupoBaTh
pasHomIacus, CBOU BO3paXKECHMUS;

IIPENCTABIATh PE3YNIBTAThl PELICHUS 3a7aui, SKCIIEPUMEHTA, UCCIEN0BAaHUS, IPOCKTA;
CaMOCTOSITEIbHO BBIOMpaTh (OpMAT BBHICTYIJIEHUSI C YYETOM 3ajad Mpe3eHTaluu U
0coOeHHOCTEH ayJUTOPUH.

CorpyaHu4ecTBo:

IIOHMMAaTh U HCIIOJb30BaTh MPEUMYIIECTBA KOMAHJAHONW U HWHAWBUIYaJIbHON pPabOThI
OpU peleHUH Y4eOHBbIX 33/a4; IPUHUMATh L€JIb COBMECTHOW JEATEeNbHOCTH,
[JAHUPOBAaTh OPraHMU3aIMI0 COBMECTHOM paboOThl, pacmpenesiarh BUIbl padoT,
JIOTOBAapUBaThCs, OOCYKIOaTh MpOIECC U pe3ylnbTaT paboThl; 0000LEATH MHEHUS
HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBLIX (opmMax paboThl (00CYKIeHUS, OOMEH MHEHUMH, «MO3TOBbIE
IITYPMbD» M HWHBIE); BBINOJIHATH CBOK 4YacTh pabOThl U KOOPAMHHUPOBATh CBOU
JENCTBUS C APYTMMHU YWIEHAMU KOMaH/ Ibl; OLIEHUBATh KAYECTBO CBOET0 BKJIAa B OOIIMIt
HOPOAYKT MO KPUTEPHUAM, CPOPMYITHPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHSL.

3) Vuueepcanvhvie pecynsmusnie oeticmeus, 00ecnevusarom GopmuposaHue CMblCi08blxX
YCMAHOBOK U JICUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranuszanms:

COCTaBJIATH IIJIaH, AITOPUTM PELICHUS 3a/1a4l, BBIOUPATh CIIOCO0 peIieHUs ¢ y4ETOM
MMEIOLIMXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTUPOBATh U
KOPPEKTUPOBaTh BapUAHTHI pEIleHU ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJAJETh HaBbIKAMU IIO3HABATEIbHOM pe(UIEKCHMM KaK OCO3HAaHUS COBEPIIAEMBIX
JEHUCTBUM M MBICIUTENbHBIX IIPOLIECCOB, HX pE3ylbTaTOB; BIAAETh croco0aMu
CaMOIIPOBEPKHM, CAMOKOHTpOJIA IIpollecca U pe3ylbTaTa peICHUs MaTeMaTH4eCKON
3a/1a4u;

® [IPEABUJETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTH IIPH PEIUCHUU 3aJa4d, BHOCUTH
KOPPEKTHUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, TAaHHBIX, HAllICHHBIX
OIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

® OIICHMBAThb COOTBETCTBHE pe3yiabTaTa IEMd W YCIOBHUSAM, OOBSCHATH HPHUYMHBI
JOCTHOKEHUS WJIM HEIOCTUXKEHMsSI DPEe3ylIbTaTOB JAEATENIbHOCTH, HAaXOAUTh OLIMOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIbTATDHI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPAMAasi, IIOCKOCTb.

[IprMeHSITh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX MPU PEUICHUU T€OMETPUUECKUX
3ajad.

OnepupoBaTh MOHATUAMHU: MApPAVIENbHOCTh M MEPHEHIUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEH.

KnaccuduuupoBaTh B3aMMHOE pacrookKeHHe MPsIMbIX U IIJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb MOHSTUSIMU: JBYIPAHHBIM yrojl, TpaHW JABYIPAHHOIO yria, pedpo
JBYIPaHHOTO YIUIa; JUHEWHBIA YroJI JBYTPAaHHOTIO yIia; TpajycHas Mepa ABYIPaHHOIO yIJIa.

OnepupoBaTh MOHSATUSIMH: MHOTOTPAHHMK, BBINYKIbIA M HEBBINYKIbIH MHOTOIPaHHUK,
AJIEMEHTHl MHOTOTPaHHUKA, IPaBUJIbHBIA MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BM/Ibl MHOTOTPAaHHUKOB (IMpaMuja; MpHU3Ma, IPSIMOYrOJIbHBIH
napajieJenumnes, Kyo).

KnaccuduuupoBate MHOTOIPaHHMKM, BBIOMpas OCHOBAHMS I KIacCU(UKALIUU
(BBIMYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHHUKH; TPAaBUIbHbIE MHOTOTPAHHUKU; TMpPAMBIE H
HAKIOHHBIE IIPU3MBI, TapaJlJIeICIUIIEbI).

OnepupoBaTh NOHATUSMU: CEKYIIAs TIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBACHATD MPUHLUIIBI TOCTPOCHU S CEYCHHH, HCITOJIB3YSI METOJ] CIEI0B.

CTpouTh ce4eHHsI MHOTOIPAHHUKOB METOJIOM CJIEZIOB, BBIIIOJIHATH (BBIHOCHBIE) MIJIOCKUE
YEepTEeKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemate 3amaun  Ha HAaxOXXIEGHHE TEOMETPHUYECKMX BEJIMYUH 10 oOpa3uaMm WU
QITOpUTMaM, MPHUMEHSSI W3BECTHbIE AHAIMTHYECKUE METOAbl MpPHU PEIIeHUH CTaHJapTHBIX
MaTEMAaTUUYECKUX 337a4 Ha BBIUMCICHUE PACCTOSHUN MEXKAY ABYMs TOYKAMH, OT TOYKU M0
HPSIMOM, OT TOYKH JI0 NMIIOCKOCTH, MEXY CKPELMBAIOUMUCS MPSIMBIMU.

Pemarp 3amauMm Ha HaxoXKJIE€HHWE TIEOMETPUYECKHMX BEIMYMH 10 o0paslaM WM
QITOpUTMaM, TPUMEHSSI M3BECTHBIE AHATUTHYECKME METOJAbl MPH pPEIIeHUU CTaHIapTHBIX
MaTeMaTHUYeCKUX 3a/lad Ha BBIYHMCICHHE YIJIOB MEXIY CKPELMBAIOIMMUCA MPSIMBIMU, MEXKIY
HPSIMOM U MIJIOCKOCTBIO, MEXK/1y IUIOCKOCTSIMH, IBYTPAHHBIX YITIOB.

Beruncnate 00bEMBI 1 MJIOLAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma, MUPaMUIA) C
npuMeHEeHHeM (OpMyll; BBIYUCIATH COOTHONICHUS MEXAY IUIOMAJSIMUA IOBEPXHOCTEH,
00bEMaMH 1O0OHBIX MHOTOIPAHHUKOB.



OmnepupoBaTh MOHITUSAMU: CHMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh M IIJIOCKOCTh
CUMMETPHH; LEHTP, OCh U TNIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Biiekath, MpeoOpa3oBbIBATH M MHTEPIPETUPOBATh HHMOPMAILIUIO O MTPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX (PUTypax, MPEeACTaBICHHYIO Ha YepPTeXKax U PUCYHKAX.

[lpumeHsaTh TeoMeTpuyeckue (akTbl JUIS PELICHUS CTEPEOMETPUYECKHMX — 33j1ad,
IPENOJIATAONIMX HECKOJIBKO IIArOB PEIICHHUS, €CIH YCIOBHs TMPUMECHEHHUS 3a/laHbl B SBHOM
dopme.

[IprMeHATh TPOCTEHIIME MPOTrpaMMHBIE CPEICTBA M 3JICKTPOHHO-KOMMYHHKAI[HOHHBIC
CHCTEMBI IPH PEIICHUH CTEPEOMETPUYCCKHX 3a/1a4.

[IprBOIMTh MPUMEPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOAE U IKU3HH,
paco3HaBath MPOSBJICHUE 3aKOHOB TEOMETPUH B MCKYCCTBE.

[IpuMeHsATh MONy4eHHBbIC 3HAHUS Ha IMPAKTHKE: aHAIM3WPOBATh pEalibHbIC CUTYallUU H
MMPpUMCHATH HU3Y4YCHHBIC IIOHATU S B mponecce IIOMUCKa PEHICHU A MaTEMaTHN4YCCKU
CcOpPMYITHPOBAHHONW IMPOOJIEMBI, MOJCIHPOBATH PEATBHBIC CUTYAllUH Ha S3bIKE TCOMETPHH,
UCCIIeI0BATh MOCTPOCHHBIC MOJEIN C HCIOJIb30BAHHEM T€OMETPUUYECCKHX MOHITHH M TeopeMm,
armapara ajireOpbl; pelaTh MPAKTUYSCKUE 3aa4H, CBSI3aHHBIC C HAXOXKICHHEM TeOMETPUYECCKIX
BEJIMYHH.

11 KJIACC

OmnepupoBarb IMOHATUSAMMU: OUIIWHIpAYECKas IIOBEPXHOCTb, oOpazyromnme
AU HIPUYECKON MOBEPXHOCTHU; IIUIUHP; KOHUUYECKAsi TOBEPXHOCTh, 00pa3yrolye KOHHIEeCKOM
MOBEPXHOCTH, KOHYC; cpeprieckasi TOBEPXHOCTb.

PacnioznaBath Tena BpaieHus (IIUIUHIp, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYICHUS TS BPAIICHUS.

KnaccuduumpoBaTh B3aMMHOE pacroiokeHHne cepbl U MITI0CKOCTH.

OmnepupoBaTh MOHSATHSMH: IIAPOBOM CErMEHT, OCHOBAHHME CETMEHTa, BHICOTA CETMEHTA,
APOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Beruncnsate 00BEMBI M IIOIIAM TTOBEPXHOCTEH TEN BpAIllGHUs], TEOMETPHYECKUX Tell C
npuMeHeHueM (Gopmyit.

OnepupoBaTh MOHATHSAMHU: MHOTOTPAaHHUK, BIHCAHHBIA B cepy M ONMUCAHHBIA OKOJIO
cdepsl; chepa, BIIMCAHHAS B MHOTOTPAHHUK UJTU TEJIO BPAILCHHUSL.

BoIaucnsaTh COOTHOIICHUS MEXIY IUIOMRISMH IOBEPXHOCTEH W 00BEMaMU TMOTOOHBIX
TeN.

N3o0paxkaTh wu3ydaemble (GUIYpbl OT PYKM M C HPUMEHEHHEM IIPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbImoHATE (BBIHOCHBIE) THIOCKHE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (UTYp: BUT
CBEpXy, COOKy, CHH3Y; CTPOUTbH CEUCHHSI TEJl BpAILICHUSI.

W3Bnekath, MHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh MHMOPMALIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYCCKUX (UTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IMIPOCTPAHCTBE.

BeinonHATe A€WCTBUS CI0KEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa
Ha YHCII0, OOBSICHSITH, KAKUMH CBOMCTBAMH OHH OO0JIAJIAfOT.

[IpuMeHsTh MpaBUIIO MapajuleTenuIea.



OnepupoBaTh MOHSATHSAMHU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYIbH
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojl MEXAy BEKTOPAMH, CKaISPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMILIaHAPHBIE BEKTOPHI.

HaxomuTe cyMMy BEKTOPOB M TPOHM3BEICHHE BEKTOpPA HA YMCIIO, YTOJ MEXIY BEKTOPAMH,
CKaJISIpHOE TPOM3BEJICHHE, PACKIIAAbIBATH BEKTOP MO JABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh IIIOCKOCTh YPaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIWHAT.

[lpumensaTy reoMeTpuyeckue (AKThl U PELICHUS CTEPEOMETPUYECKUX  3ajad,
MPEIIOJIArafolMX HECKOJIBKO IIATrOB DPEIICHHS, €CIH YCIOBUS NPUMEHEHHS 33JaHbl B SBHOMN
dopme.

Pemate mpocreiinme reoMeTpuyecKie 3aa4d Ha IPUMEHEHHE BEKTOPHO -KOOPMHATHOTO
METOo/1a.

Pemate 3amaunm Ha J0Ka3aTeJbCTBO MAaTEMaTHMYECKMX OTHOIIGHUH W HaXO0XKJICHHE
TCOMETPUYCCKUX BCIWYUH I10 06pa3uaM WM ajaropuTtMaM, NnpuMeHsd U3BECTHBIC METOJbI IIPU
PCIICHHUHN CTAHAAPTHBIX MATECMATUYCCKUX 3aaa4.

[lpuMeHsATh TpOCTEWIME TPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI ITPH PEIICHUH CTEPEOMETPUIECKUX 3a/1aY.

[lpuBoaMTH TpUMEpPbl MaTEeMaTHYECKMX 3aKOHOMEPHOCTEH B TMpHUPOAE M IKU3HU,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB TEOMETPHUH B HCKYCCTBE.

IIpuMeHATh MOJIydeHHBIE 3HAHUSA Ha IPAKTUKE: aHAIU3UPOBATH PEAIBHBIC CUTYALlUU U
NPUMEHATh  HW3yYCHHBIE TOHSATHS B  IPOILECCe TIOMCKA  PEIICHUsS  MaTeMaTH4eCKH
cOpMYITHPOBAHHOW MPOOIEMBI, MOJEIHPOBATH PEATBHBIC CUTYallMH Ha SI3BIKE TECOMETPHH,
UCCIIeIOBAaTh MOCTPOEHHBIE MOJENIU C MCIIOJb30BAaHUEM T€OMETPUUECKUX MOHSATUM U Teopem,
ammapara anreOphl; pelaTh MPaKTHIECKUE 33/1a49H, CBA3aHHBIC C HAXOXKICHHEM TeOMETPUUYECKUX
BEJIMYUH.



TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
KounuecTrBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
n/n MpPorpaMMbl Bcero Konrpoausie | Ipaxririeckie o0pa3oBareJbHbIE
patdoThI padoThbl pecypeni
1 BBenenue B crepeoMeTpuIo 10 Bubmoreta LOK
hitps://m.edsoo.ru/1c209e37
5 [IpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnnoreka LIOK
[MapannenbHOCTh MPSIMBIX M MIIOCKOCTEH https://m.edsoo.ruw/1c209e37
3 [lepnieH IMKyISAPHOCTD MPSIMBIX U 12 bubnnoreka LIOK
ILIOCKOCTEH https://m.edsoo.ru/1c209e37
4 VYTae1 MKy MPSMBIMHU 1 TIIOCKOCTSIMHU 10 1 Bubmoreia LIOK
https//m.edsoo.ru/1c209e37
Bbu6nunoreka [JOK
° Muororpariiiat 11 L https//m.edsoo.ru/1c209e37
N bubmuoreka [IIOK
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https/m.edsoo. rw/1c209e37
7 IloBTOpEHME: CEUEHU S, pACCTOSHUS U YIJIBI 4 1 Bubmoreta [IOK
’ https//m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KosauvecTBo yacon DJIeKTPOHHbBIE
HanMeHoBaHMe pa3eJioB U TeM (uud poBbIe)
Ne i/ Konrpoabubie | IlpakTnueckue
MPorpaMMbl Bcero o0pa3oBareJibHbIE
padoThI padoThI
pecypchl
1 T 12 bubmuoreka [IIOK
c14 BpatieHui https//m.edsoo.ru/1c209e37
bu6mmoreka [IOK
2 O061é 5 1
PEMBLTEN https//m.edsoo.ru/1c209e37
bu6 OK
3 Bekropsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 htI;Isz?/I;IrZ.T(eecIifo]j. (U/1c209637
4 [ToBTOpeHue, 06001mEeHME, , 1 bu6mmoreka [IOK
CHCTeMaTH3aIlisl 3HAaHU I https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I1O 34 3 0

[NIPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KoauvecTBo yacos Jlata DJIeKTpOHHbIE M poBbIE
. Tema ypoka Konrtpoashnbie | I[lpakrnyeckue oOpa3oBaTeJibHbIE
n/n Bcero U3y4eHus
patdoThI patdoThI pecypcbl

OCHOBHBIC ITOHSATHUS CTEPEOMETPH U :

TOYKa, MpsAMasi, MI0CKOCTb,

npoctpancTBo. [IpaBuna

1 P 5 P P 1 bubmuoreka IIOK
M300paKCHUS HA PUCYHKAX:

P PHEYH . https://m.edsoo.ru/aecc77cd
M300pakeHU s TIJIOCKOCTEH,
napajieNbHbIX MPSIMBIX (OTPE3KOB),
CepeMHbI OTpE3Ka
[ousiTus: mepecekarommecs

2 [LIOCKOCTH npe eceKaroImecs 1 bubmorera IOK
> 11EP httpsJ//m.edsoo. ru/2d8a9c99

npsiMasi ¥ MII0CKOCTh
[Tonsarus: nepecexaronmecs

3 P m 1 bu6nmoreka [JOK

MIJIOCKOCTH, TTEPECEKAIOIIMECS

P https://m.edsoo.ru/db685e73
npsiMasi ¥ II0CKOCTh
3HAKOMCTBO C MHOTOTPaHHUKAMH,

4 M300paKeHNE MHOTOTPAaHHHUKOB Ha 1 bubnunoreka LIOK
pHCYHKAX, Ha MPOCKIIMOHHBIX https://m.edsoo.ruw/a63959ed
gepTeKax
HavanwsHble cBeneHus 0 Ky0e u

5 a . kY0 1 bu6nmoreka [IOK
nUpaMue, X Pa3BEPTKA U MOJICIH.

PAMILAE, UX passep s https:/m.edsoo. rwb30df38
CeueHuss MHOTOTPaHHHUKOB
HauanbHble cBeeHus o Kyoe u

6 N 0 1 bu6mmoreka [IOK

nupamMuze, X pa3BEPTKA U MOJIEIH.
paMia passep s https://m.edsoo. ru/3d8 ffd32
CeueHust MHOTOTPaHHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

[TousiTue 06 aKCUOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPHUH

bu6nmoreka [IOK

! AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBUSI U3 HUX
[TonsiTue 06 akcHOMaTHUYECKOM
MMOCTPOECHUU CTEPEOMETPUU : bubnmoreka [IOK

8 aKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/239c8ch4
CJIEJICTBUS U3 HUX
[TonsiTve 06 akCHOMaTHYECKOM

9 MMOCTPOEHUHU CTEPEOMETPU U : bubmuoreka [IOK
AKCHOMBI CTEPEOMETPHH U https://m.edsoo. ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTre 06 akCMOMaTUYECKOM
MMOCTPOECHUH CTEPEOMETPU U : bubnunoreka LIOK

10 AKCHOMBI CTEPEOMETPHH H https://m.edsoo. ru/258fc245
CJIEJICTBUSI U3 HUX
B3anmnoe pacrionokeHue npsameix
B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, bu6muotexa LIOK

1 napajjieNbHbIe U CKPEIMBAOIIMECs https://m.edsoo.ru/1a2520f6
npsiMble
[TapannenbHOCTh MPSAMBIX U
MIJIOCKOCTEN B MPOCTPAHCTBE:

12 napaJijiesibHbIe llijMII)JIe B Brommoreia LIOK

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

MPOCTPAHCTBE; MAPALIEIbHOCTh
TPEX MPSAMBIX
[TapannenbHOCTh MPSAMBIX U

13 IJIOCKOCTEN B MIPOCTPAHCTBE: bubmuoreka [IOK

[lapannenbHOCTh IPSMOU U
IIJIOCKOCTH

https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

VYIibl ¢ COHAINIpaBICHHBIMU

Bu6nunoreka [JOK

14 CTOPOHAMH https://m.edsoo.ru/9f4071b9
Yron Mexay npsiMbIMHU B bubnnoreka [IOK
15
IIPOCTPAHCTBE https://m.edsoo. ru/fe7 33862
16 VYron Mexay npsMbIMHU B bu6nmoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTh MJIOCKOCTEN: bubnunoreka LIOK
napasuiebHbIC MI0CKOCTH https://m.edsoo.ru/2e18255
18 CaoiicTBa nmapamieabHbIX bubmuoreka [IOK
ILTOCKOCTEH https://m.edsoo.ru/e504d656
IIpocreiinme MpoCTpaHCTBEHHBIE
19 @plzrypm Ha nnopcxocI;H: TETpa’ap Brommoreia LIOK
’ httpsJ//m.edsoo. ru/4a28dc02
KyO, Mmapajuienenumnes
20 [TocTpoenune ceueHmit Bubmoreta LIOK
https://m.edsoo.rw/1d434d0f
. bubmuoreka IIOK
2 Hoctpoertie ceteriit https://m.edsoo.ru/ec26fe5d
KonTtponwsHas pabota no teme
"TIpsiMbIe U TIJIOCKOCTH B bubmuoreka [IOK
22
npoctpancTse. [lapamiensHOCTD https://m.edsoo.ru/9a0a9e56
IPSAMBIX U IIJI0CKOCTEN"
[lepneHAMKYASIPHOCTD MPSAMOM U
23 nn(r))cxocinl:(ynelgneHﬂHKyJP;ﬂpHHe Bubnroreia [IOK
https://m.edsoo. ru/b19f6as5d
MpsiMbIE B IPOCTPAHCTBE
24 [IpsimMble napaienbHbIe U bubmuotexa LIOK
MEPIEeH IUKYISAPHBIC K MIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble mapanienbHbIe U bubnnoreka LIOK

NEPHNCHAUKYIAPHBIC K ITJIOCKOCTU

https://m.edsoo. ru/ba545966



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
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https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

IIpu3Hak nepneHIuKyIIpHOCTH

Bu6nunoreka [JOK

26 IPSIMO# M TIOCKOCTH https://m.edsoo. ru/f85bfc46
97 IIpu3Hak nepneH IuKyIIpHOCTH bubmuotexa LIOK
IPSIMO# M TIOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o mpsimoit bubnunoreka LIOK
MEPIIeH IUKYIAPHOM MIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o mpsimoit bubnunoreka LIOK
NepIeHINKYIISIPHON TIIOCKOCTH https://m.edsoo.ru/bd374518
30 Teopema o mpsimoi bubmuoreka [IOK
HEePIEHINKYISIPHON TIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHUKyISIp ¥ HAKITOHHBIE:
31 paccTosiHUE OT TOYKH 0 bubmmoreka [IOK
MIJIOCKOCTH, PACCTOSTHUE OT MPSAMOM https://m.edsoo.ru/33c477d3
JI0 TIIIOCKOCTH
[leprieHTUKymsIp ¥ HAKJTOHHBIE:
39 paccTosiHUE OT TOYKH J10 bubmmoreka [IOK
IUIOCKOCTH, PACCTOSIHUE OT MPSIMO https://m.edsoo.ru/66fefadd
JI0 IIJIOCKOCTH
IlepieHUKymsp ¥ HaKJIOHHBIE!
33 paccTosiHuE OT TOYKHU J0 bubmuotexa LIOK
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/a5b7b8e3
JI0 MIJIOCKOCTH
[lepnieHMKyIsSIp ¥ HAKITOHHBIE:
34 paccTosiHUE OT TOYKH J0 bubnmoreka [IOK
MJIOCKOCTH, PACCTOSIHUE OT MPSMON https://m.edsoo. ru/dbee22bc
JI0 TIIIOCKOCTH
35 VYTIiIbl B IPOCTPAHCTBE: YTOJI MEKIY bubnnoreka [IOK

MPSIMOM M TJIOCKOCTBIO

https://m.edso0.ru/6b61h2b4



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
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JIBYrpaHHBIN yroi, TMHEWHBIN yroi

Bu6nunoreka [JOK

36 JIBYTPAHHOTO yTiia https://m.edsoo. ru/5fa0b3ce
37 JIBYrpaHHBIN yroi, TMHEWHBIN yroi bubmuotexa LIOK
JBYIPAHHOIO yIJia https://m.edsoo.ru/c7c777ed
[lepnieH IMKyISAPHOCTD MJIOCKOCTEM:
38 npizHaIf[ HgHeII){I[I/IKyHﬂpHOCTI/I bubmmorexa LIOK
. https://m.edsoo. ru/ec3e2da3
JBYX TIOCKOCTEH
IlepnieH IMKyIAPHOCTD IIOCKOCTEM:
39 Hpﬁsﬂa:cl HZI})]HCI})II[I/IKyJISIpHOCTI/I Brommoreia LIOK
N https://m.edsoo.ru/ed9e2a8e
JIBYX TJIOCKOCTEMN
[lepnieHAMKYIAPHOCTD MIOCKOCTEM:
40 n;II/)I:anaIf[ ngneiﬂ?dclcynﬂp;;c:; ) Bubmoreia LIOK
N https://m.edsoo. ru/ba75dc57
JBYX TIOCKOCTEN
41 TeopeMa o Tpéx mepreHuKymsipax Bronroreia LIOK
hittps://m.edsoo.ru/e4972cdc
42 Teopema 0 Tpéx nepreH uKymsipax bubmoreta LOK
https://m.edsoo.ru/52188a7d
43 Teopema 0 TpEx mepreH uKymsipax bubmoreta LK
https://m.edsoo.ru/9f246736
KoHnTtponpsHas paboTa no remam
44 "TleprieH TMKyISIpHOCTD MPSAMBIX U bubmuotexa LIOK
mIockocTer" 1 "YTIIBl MEKIY https//m.edsoo.ru/5b971ef3
MPSAMBIMU U IJIOCKOCTAMH"
[ToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE 3JIEMEHTHI BuGmorexa LIOK
45 MHOTI'OI'PaHHMKA, BBIIYKIIbIE U

HEBBIITYKIIbIE MHOTOIPAHHUKH;
pa3BEPTKA MHOTOTPAHHHUKA

https://m.edsoo.ru/2d24e873



https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873

Ilpusma: nN-yroapHas Npu3Ma; rpaHu
Y OCHOBAHUS IPU3MBI; IpsIMasi U

bu6nmoreka [IOK

46 HAKIOHHAs MPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJTHASI IOBEPXHOCTH TTPU3MBI

47 [Tapannenenunen, TpsAMOYrOJIbHbBIN bubnnoreka LIOK
napauIesIeUIIe/ U er0 CBOMCTBA https://m.edsoo.rw/8a7be683
[Tupamua: N-yroipHAs MUPAMHUAJIA,
TpaHu ¥ OCHOBAHUE MUPAMU/IBI, Bu6miorexa LIOK

48 OOKOBast M TOJTHAS TOBEPXHOCTH https//m.edsoo. ru/fblcd0as
MTAPAMUIBL; TPABHIIbHAS U
yceu€HHasi TUPaMUIA
[IpaBuIbHBIE MHOTOTPAaHHUKHU:
MOHSATHE TPABUIBLHOTO
MHOTOTpaHHMKa; TpaBUJIbHAS bubnunoreka LIOK

49 pu3Ma U MpaBUIIbHAS THPAMU/IA; https://m.edsoo.ru/074c8865
MpaBUJIbHAS TPEYrOJIbHAS ITHPAMUJIA
U TIPaBUIIBHBIN TETpadap; Kyo
[IpeacraBiieHuEe O IPaBUIIBHBIX

50 MgororpaHHHKax: oira:);[p, butamorexa LIOK

https://m.edsoo. ru/a0fddSbf

JOJIEKa’Ip U UKOCASP.
CummeTpus B MPOCTPAHCTBE:
CUMMETPHS OTHOCHTEITLHO TOYKH,
MPSMOM, TIJIOCKOCTH. DJIEMEHTBI Bu6nunoreka [JOK

°1 CUMMETpPUH B MHUPAMHU/JIAX, https://m.edsoo.ru/b9e777d9
napaJijiesienuneiax, NpaBUIbHBIX
MHOTOTpaHHHKaX
Beruncnenue BHeMeIfTOB BuGmiorexa LIOK

52 MHOTOTPaHHHUKOB: pEOpa,

JAuaroHaliv, yriibl

https://m.edsoo. ru/6cdbecef



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
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[Tnomaae GOKOBOH MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU NPSAMOM

53 MIPU3MBI, TUIOIIAIb OCHOBAHUH, bubmorera IOK
TeopeMa 0 GOKOBOH TTOBEPXHOCTH https://m.edsoo.ru/37d84157
IIPSIMOM IIPU3MBI
[Tnomaae GOKOBOH MOBEPXHOCTU U
54| mupaisies, reope o o BuSuoresa LIOK
OOKOBOM IMTOBEPXHOCTH YCEUEHHOM hitps //m.ds00. /W5603¢S0D
MU PAMHUJTbI
55 KonTponbHas padota o teme bubmuotexa LIOK
"MuororpaHHUKH" https://m.edsoo.ru/a95t5c04
N bubmuoreka IIOK
5 Howsie 06 0bnéve https://m.edsoo. ru/7ad0020b
57 OO0BEM mUpamMuIbI bromorexa [IOK
https://m.edso0.ru/235171b3
58 O0BEM TUpaMUIBI bubmorera [OK
https://m.edsoo.ru/f47dfefd
. bu6nunoreka [JOK
> O0bem mupami b https:// m.edso]j. ru/79c10312
60 O06bEM TUpaMUIBI brbmmorexa [IOK
https://m.edsoo.ru/2faadc3f
61 O6BEM TpU3MBI bubmoreta LOK
https://m.edso0.ru/79853608
N bubmunorexa [IOK
62 O0bEM npH3MbI https:// m.edsolj. ru/1e053890
63 OO0BEM MpHU3MBI bubmmorera LIOK

https://m.edsoo.ru/482d3151
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64 KonTponbHas pabota o teme 1 bu6muotexa LIOK
"OOBEMBI MHOTOIPAHHHKOB" https://m.edsoo0.ru/28a6573c
[ToBTOpeHue, 06001IEHNE

65 cUCTEMAaTH3allWs 3HAaHUH. 1 bu6nmoreka [JOK
[TocTpoeHue ceueHuii B https://m.edsoo.ru/098bhedad
MHOTOTPaHHHKE
[ToBTOpeHue, 0600mEeHNE
CHCTEMaTH3aI[ 1S 3HAHUM.

Beruncnenue paccTosIHUN : MEXKIY Bubmiorexa LIOK

66 ABYMA UT OFIKAMIL, OT TOTIH A0 1 https://m.edsoo. ru/f7792ba9
MPSIMOM, OT TOYKHU JIO TIJIOCKOCTH,

MEX]Ty CKpPEIMBaIOIIIMUCS
MPSMBIMU

67 HroroBast KOHTposbHast paboTa 1 bubmoreta LIOK

https://m.edsoo.ru/b9146bc0
IToBTOpEeHME, 0600IICHIE
cuCcTeMaTH3aIlus 3HAaHUH.
Boeiuncnenue yriioB: Mex
68 CerUMBa}onnz;Hcsl prﬂ\i[zIMI/I 1 bubnnorexa TIOK

. ’ https//m.edsoo.ru/56765e8b
MEXIY TPSMOM U TIOCKOCTHIO,
JIBYTPAHHBIX YIJTIOB, YIJIOB MEXKIY
TJIOCKOCTSIMU

OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTPOHHBbIE H( POBbIE

e Tema ypoka Konrpoabusie | Ilpakruveckue Aara o0pa3oBareJibHbIE
n/m Bcero U3y4YeHUS
padoThbI padoThbI pecypchbl
Cdepa u map: meHTp, paguyc,
1 I[I/(Ii;el\lzeTp' mfonlllan:ﬁol;eixzomn 1 Brbmmoreia LIOK
’ https://m.edsoo.ru/0341bc2b
cdepsl
Bzaumnoe pacnonoxxenue chepbl

) Y IJIOCKOCTH; KacaTeabHast 1 bubnuoreka [IOK
IJIOCKOCTH K cdepe; TIoImaib https://m.edsoo.ru/bed12a43
cdepbl

3 N3obpaxenue chepsl, mapa Ha 1 bubmuoreka [IOK
iockocT. CeueHus mapa https://m.edsoo.ru/bcl15f7 12
Huna qprdeckast MOBEpXHOCTD,

4 o0Opa3yromme MITHHAPUIECKON 1 bubnmoreka [IOK
MIOBEPXHOCTHU, OCh https://m.edso0.ru/6054b8cl
HJIMHIPUIECKON MTOBEPXHOCTH
[unuuap: ocHOBaHUs 1 OOKOBast

5 MMOBEPXHOCTh, 00Opa3yrolas u OCh; 1 bubmmoreka [IOK
IJI0IAAb OOKOBOM M IOJIHOM https//m.eds00.ru/18816216
MOBEPXHOCTH
N3o0pakeHre HUIMHIPA HA
TI0cKoCTU. Pa3BépTka muinHIpa.

5 Cedenus HIMHIPA (TTTOCKOCTHIO, 1 bu6nmmoreka [IOK

MapajyIeIbHON NN
NepHeHANKYISIPHONU OCH
IHJIAHPA)

https://m.edsoo.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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KoHnueckast moBepxXHOCTb,
oOpa3zyronmpe KOHMYECKOH

bu6nmoreka [IOK

! MOBEPXHOCTH, OCh M BEPIIMHA https//m.edsoo. ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH
Konyc: ocHOBaHHME 1 BEpIIMHA

8 06pa};y10ma51 U OCh; nncf)manb ’ bubmmorera LIOK

y . https://m.edsoo. rw/897dd3b2
OOKOBO¥ M MOJIHOM MOBEPXHOCTU
A I bitGnorexa LIOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N3006paxkeHne koHyca Ha
riockocTu. Pa3BépTka KoHYyCa.

10 Ceuenusi koHyca (TIJIOCKOCTBIO, bubnmoreka [IOK
napasuIeIbHOM OCHOBAHHIO, U https://m.edsoo. ru/Obdelbe8
TIJIOCKOCTBIO, TIPOXOJISAIICH depe3
BEPIIMHY)

11 KomOunarus Ten BpamieHus u bubmnorexa [IOK
MHOTOTPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONUCaHHBIN

12 okoio cepsl; cdepa, BIUCaHHAS B bubnmnoreka [IOK
MHOTOTPaHHMK UJIH B TEIIO https://m.edso0.ru/0b136158
BpAICHUS

13 [Tonsrue 06 00béMe. OCHOBHBIE bubnmoreka [JOK
CBOMCTBa 00BEMOB TeI https://m.edsoo.ru/26a03fb7

14 O0béM UIMH]IPA, KOHYCA bubmmorexa [IOK

’ https://m.edsoo.ru/5513d87b

15 O0béM mapa u miomaas cepbl bubmmorexa [IOK

https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
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[TomoOHEIE TeNa B TPOCTPAHCTBE.
COOTHOIICHU ST MEXKTY TIIOMIRAISIMH

bu6nmoreka [IOK

1
6 OBEpPXHOCTEH, 00bEMaMuU https://m.edsoo.ru/810cfleb
MOJ00HBIX TEJ
17 'I'(TOHTpoanas[ pa?OTi (;Ig TeMam BuGmorexa LIOK
ena BpamieHus" 1 "O0BeMbI
J: patt https://m.edsoo.rw4a33a8ab
Ten
Bekrop Ha JI0CKOCTH U B bubnmnoreka [IOK
18
POCTPAHCTBE https://m.edsoo.ru/5caefclb
19 C bubnuoreka [IOK
0’KEHUE U BBIYUTAHHUE BEKTOPOB
" P https//m.edsoo. ru/234 {089
20 v bubnuoreka [IOK
MHOAEHHC Bekropa Ha HHeo hittps://m.edsoo.ru/dee379eb
o Pasnosxenue Bekropa mo Tpém BuGmorexa [IOK
FCKOMILTIATAPHBIM BEKTOpaM. https://m.edsoo.rwa28fd74e
[IpaBuiio napayenenumnena
P
” elIeHNE 3a/ad4, CB513aHHBjX c ) BuGmiorexa LOK
MPHMCHCEHHICEM [PABIII ACHCTBIH € https://m.edsoo.ru/5a827900
BEKTOpaMU
K i =
25| npn pemenn reoverpmcciare Bunorera LOK
pap P https://m.edsoo.rw/d3alfe30
3a1a4
IIpsimoyronpHas cucrema
P pe- https://m.edsoo. ruw/48db7058
[Ipocreiinme 3a1auu B
KOOpJAMHATax
25 Yron Mexay BEKTOpamu. bubmmoreka [IOK



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

CxansipHOE Npou3BeNEHNE
BEKTOPOB

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

Brerunciaenue YIIJIOB MCXKIAY

bu6nunoreka [JOK

26 IPSIMBIMH U TTOCKOCTSAMH https://m.edsoo. ru/8efhe78e
KoHTpoapHas paboTa 1mo teme

27 "BGKTI())pBI u K(fOp,I[I/IHaTBI B bubmmorexa LIOK

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

MIPOCTPAHCTBE
[ToBTOpeHue, 00600mEeHE U

28 cUCTEeMaTH3allusl 3HAaHUH. bubmuoreka IIOK
OcHoBHBbIE QUTYPBI, (AKTHI, https://m.edsoo.rw/1780ba5d
TEOpPEMBI Kypca IIaHUMETPUHU
[ToBTOpenue, 00o0IIeHNE U

29 CHCTeMaTH3aIlHsI 3HAHUA. bu6mmoreka [IOK
OcHoBHBIE (PUTYPBI, (PAKTHI, https://m.edsoo.ru/078cd184
TEOpPEMBI Kypca MIIaHUMETPUU
[MoBTOpenue, 0600IICHUE 1
cUCcTeMaTU3allus 3HaHuN. 3a1auun bu6nmnoreka [JOK

30 IJTAHUMETPHH H METOJIbI KX https://m.edsoo.ru/7491efe0
peleHUs
[ToBTOpEeHuE, 0000mEeHNE 1

31 CcHUCTeMaTH3aIlus 3HaHW M. 3a1aun bubmuoreka IIOK
TUTAHUMETPHH M METOJIbI UX https//m.edsoo. ru/4dffda97
peIeHus
[ToBTOpeHue, o0o0IIEeHE U

39 CHCTeMaTH3alusl 3HAaHUH. bu6nmmoreka [IOK
OcHoBHBIE PUTYPBI, (AKTHI, https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca CTepeOMETPUH

33 HroroBast koHTponpHast paboTa bubnmoreka [IOK



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

https://m.edsoo.ru/ec24dfc2

34

[MoBTOpenue, 0600IICHUE 1
cHCTeMaTH3aIlksl 3HAaHU I

Bbu6nunoreka [JOK
https://m.edsoo.ru/f465d10e

OBLIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME
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MMPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBLHOMN IMPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHON NMPOrpaMMbl CpeHero 001ero oopa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IpsAMasi, MIOCKOCTh
25 IIprMeHSTh aKCHOMBI CTEPEOMETPUH U CIEJICTBUS U3 HUX IIPU PELICHUU
' reOMETPUYECKUX 3a]1a4
23 OnepupoBarh MNOHATUAMHU: MAPALIENBHOCTh W IEPIEHIUKYISIPHOCTD
' MPSMBIX U IUNIOCKOCTEN
24 KnaccuduuupoBaTh B3aMHOE PACHOJIOKEHUE MPSIMBIX U IIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBarh MOHATUSAMU: IBYTPAHHBIN YroJ, TPaHU JBYTPAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOTO YIiia, JIMHEHHBIM Yrojl IBYTPAaHHOTO yIJia, TpaycHas
Mepa ABYrpaHHOTO Yriia
-6 OnepupoBaTh MOHSTHUSIMA: MHOTOTPAHHUK, BBINYKIBIH U HEBBITYKIBIN
' MHOTOTPaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TTPABUJIBHBI MHOTOIPAaHHUK
24 PacnozHaBath OCHOBHBIE BM/bI MHOTOIPaHHUKOB (IMpaMuja, MpU3Ma,
. MIPSIMOYTOJIBHBIN Tapajuiesienumne]], Kyo)
KnaccuuuupoBarb  MHOTOIpaHHUKM, BbIOMpas  OCHOBAHMS  JUIS
78 Kiaccuukanuy  (BBIYKIbIE W HEBBINYKIble  MHOTOTPAaHHUKH,
' MpaBUJIbHbIE MHOTOTPAaHHHKH, TMpsAMbIE ¥ HAKIOHHBIE MPHU3MBI,
napaieNenuneabl)
29 OmnepupoBarb MOHATHSAMMU: CEKyLL@As IIJIOCKOCTb, CCUEHHUE
' MHOTOTPaHHHUKOB
210 OObACHAT, MNPUHIUIBI  TMOCTPOCHUS CEUYEHUM MHOTOTPAaHHHKOB,
' HCIIOJIb3YSl METOJ CIIEJIOB
Ctpouth ce4eHMS MHOTOTPAHHUKOB METOJOM CIIE€JOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TJIOCKME YEPTEXKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUTYD:

BHJ] CBEPXY, COOKY, CHU3Y




7.12

Pematn 3aJadul Ha HAXO0XKIACHUC ICOMCTPHUUYCCKHUX BCIUYUH I10 06pa3uaM
WK aJirOpuT™MaM, HNPUMCHAA HW3BCCTHBIC AHAJTIUTUYCCKUEC MCTOJbI IIPU
pPEOICHUHN CTAaHAAPTHBIX MATCMATHYCCKUX 3aJad Ha BBIYHUCICHUC
paCCTOHHI/Iﬁ MCKAY ABYMS TOYUKAMU, OT TOYKUA O HpHMOﬁ, OT TOYKH OO

ILIOCKOCTU, MEXKY CKPEILMBAIOIMMUCS MPAMBIMHU

7.13

Pemats 3amaun Ha HaXOXKJIEHHUE ICOMETPUYICCKUX BCIIMYUH I10 06pa3uaM
WK aJirOpuT™MaM, HNPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKUC MCTOJbI IIPU
PEHICHUHN CTaHJAPTHBIX MAaTCMAaTHYCCKHUX 3adad Ha BBIYHMCICHUC YITIOB
MCXKAY CKpCHIMBAOMIMMHUCA IPAMBIMH, MEXIY HpHMOﬁ Hn IIJIIOCKOCTBIO,

MCKAY IJIIOCKOCTSAMU, ABYI'PAHHBIX YITIOB

7.14

Beluncnate 00bEMBI M IUIOI@AM TOBEPXHOCTEH MHOTOIpaHHUKOB
(mpu3ma, mupaMua) ¢ MpUMEHEeHHEM (OPMYJI, BBIYUCIIATH COOTHOLICHHS
MEXTY IJIOLAASIMU MOBEPXHOCTEH, o0BEMaMu MOAO0OHBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHUSl B NPOCTPAHCTBE, LIEHTP, OCb U

MJIOCKOCTh CUMMETPHUU, HEHTP, OCh U IJIOCKOCTh CHMMETPUH (UTYPBI

7.16

W3BnekaTh, mpeoOpa3oBBIBATh M HHTEPIPETHPOBATH HH(OpPMAIUO 0
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UIypax, MPEACTaBICHHYIO Ha

yepTexax U puCyHKax

7.17

[lpumensTh reomeTpuueckre (GaKThl Ui PEUICHUS CTEPEOMETPUUECKHX
3aja4, MPENOJIAralolMX HECKOJIBKO IIAroB PpEILICHMS, €CIIA YCIOBHS

MIPUMEHEHUSI 3aJ1aHbI B sIBHOU opme

7.18

HpI/IMCHSITL HpOCTeﬁHMC MporpaMMHELBIC CPEACTBA H  IJICKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMEI ITPpU PCHICHUU CTCPCOMCTPUYICCKUX 3aaa4

7.19

HpI/IBO,Z[I/ITL NpUMCPbl MATEMATUYCCKUX SaKOHOMepHOCTCﬁ B IIPUPOAC U

JKHU3HHU, PACIIO3HABATh MPOABJICHUEC 3aKOHOB I'COMCTPUU B HCKYCCTBC

7.20

[IpuMeHsTh mOMy4eHHBIC 3HAHUS HA TTPAKTHKE: aHATN3UPOBATh pEalIbHbIE
CUTyallui W HNOPUMCHATH H3YYCHHBLIC IIOHATUA B HIPOLECCC IOUCKaA
peIeHus MaTeMaTHYECKI chopmynmupoBaHHOU poOJIEMBlI,
MOJICTUPOBATh PeajbHbIC CUTYal[Md Ha S3bIKE TEOMETPHU, UCCIEIOBATh
MOCTPOCHHBIC MOJCIN C HCIOJB30BAHUCM I'COMCTPHUUYCCKHUX HOHITUU U
TEopeM, ammnapara ajareOpsl, pemarh MPaKTHUECKUEe 3a/1a9H, CBSI3aHHBIE C

HaXO0XKXICHUEM I'COMCTPUYCCKHUX BCIIMYUH

11 KJIACC




Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM

MPOBEPSEMOr0 .
o0pa3oBaTeJIbHOI MPOrpaMMbl CpeIHEro 001ero o0pa3oBaHusi
pe3yJbTarTa
6 I'eomerpus
OmnepupoBarh MOHATHAMU: HUIMHAPUYECKast TOBEPXHOCTh, 00pa3yrolme
61 HUTUHAPUIECKOW TMOBEPXHOCTH, LMIUHJP, KOHUYECKAs IMOBEPXHOCTH,
' oOpasyrolmme  KOHMYECKOW  MOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacmo3naBars Tena BparieHus (IIMIWHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHUS TEN BpaAICHUS
6.4 KnaccudummpoBars B3aMHOE pacmoiiokeHne chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CIIOM, OCHOBAaHHE IAPOBOIO CJIOS, BHICOTA
IIIAPOBOTO CIIOSL, IAPOBOI CEKTOP
6.6 Beruncnare 00bEMBI M IUIONR@AM TOBEPXHOCTEM Teln BpalleHus,
' T€OMETPUYECKUX TEIl C MPUMEHEHHEM (HopMyIT
OnepupoBaTh TOHSTHSMH: MHOTOTPAaHHUK, BIHUCaHHBIH B cdepy u
6.7 OINMHMCaHHBII 0KOJIO cepbl, cdepa, BHUCAHHAsI B MHOTOTPAHHHK UITH TEJIO
BpalleHUs
6.8 BBIUUCIATE  COOTHOIICHHWS MEXIY IUIOMRISIMUA TOBEPXHOCTEH W
' 00BEMaMH TOTOOHBIX TEN
6.9 N3o0paxkaTh n3ydaemble (QUIYphl OT PYKd U C MPUMEHEHHUEM IIPOCTHIX
' 4epTEKHBIX HTHCTPYMEHTOB
BeimonHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEXKHM M3 PUCYHKOB IIPOCTHIX
6.10 00BEMHBIX (HUTYp: BHA CBEpXy, COOKY, CHHU3Y, CTPOUTb CEUEHUS TeI
BpallleHUS
W3Bnekatb, MHTEpHpeTUpOBaTh U MPeoOpa3oBBIBaTh HMHOOPMALHMIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTrypax, NpeACTaBICHHYIO Ha
yepTekax U pucyHKax
[MpumensTh reoMeTpuueckue (GaKThl IS PEIICHHUS CTEPEOMETPUUECKHX
6.12 3a7a4, MPEIoJaralolX HECKOJIBKO INArOB PEIICHUs, €CIH YCIOBHS
MIPUMEHEHUSI 3a]JaHbl B SIBHOU (opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B MPOCTPAHCTBE
6.14 BbIMONHATE EHCTBUSL CIOXKEHHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB M




YMHOXKXCHHUS BCKTOpa Ha YHUCIIO, O6’L$ICH5{TB, KaKdMH CBOMCTBaMH OHH

00J1a1ar0T

6.15

[IpuMmeHsTH MpaBUIIO NapauleNenuIiea Mpy CI0KEHUN BEKTOPOB

6.16

OnepupoBaTh MNOHATUAMHU: JEKAPTOBBl KOOPAWHATHl B IMPOCTPAHCTBE,
BEKTOpP, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA,
YyIOJI MEXIy BEKIOpaMH, CKaIAPHOEC IIPOU3BEACHHUE  BEKTOPOB,

KOJIJIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPLL

6.17

HaXOI[I/ITB CYMMY BCKTOPOB M IIPOU3BCIACHUE BCKTOpa Ha YHKCIIO, YIroJ
MCIKAY BCKTOpaMH, CKAJAIPHOC MPOU3BCACHUC, PACKIIAAbIBATL BEKTOP 110

ABYM HCKOJUJIMHCAPHBIM BCKTOpaM

6.18

3a)IaBaTI> IJIOCKOCTh YPABHCHHEM B IleKapTOBOfI CUCTEMEC KOOpAUHAT

6.19

Pemats HpOCTCfII.HHC TCOMCTPUYCCKUEC 3a/laYd Ha HNPUMCHCHHUC

BCKTOPHO-KOOPAUHATHOTO MECTOAA

6.20

PemaTs 3aJa4u Ha A0Ka3aTCJIIbCTBO MATCMATHUYCCKHX OTHOIICHHH U
Hax0XJACHHUEC TCOMCTPUICCKUX BCIIMYHUH I10 o6pa3uaM HJIA aJITOpUTMaM,
IIPpUMCH A HU3BCCTHBIC MCETOAbI npu pPEHICHU N CTaHAApPTHBIX

MAaTEMATUYCCKUX 3aJa4

6.21

[IpuMenaTs mpocTeinme NpOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-

KOMMYHUKAITUOHHBIC CUCTEMEBI TPU PCHICHUUN CTCPCOMETPHUUCCKUX 3a/1a4d

6.22

HpI/IBOI[I/ITB NpUMCPbl MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpoac nu

JKU3HU, PACTIO3HABATH IIPOABJIICHUC 3dKOHOB I'COMETPUU B UCKYCCTBC

6.23

[IpumeHsATh TONyYeHHBIE 3HAHUS Ha MpaKTHKe: aHaJU3UpPOBATh
peanbHble CUTYallUM M HPUMEHSTh W3y4E€HHbIE MOHSATHS B Ipoliecce
MOMCKAa peIIeHUsT MaTeMaTHYecKu CQOPMYIHMPOBAHHOM MHPOOIEMBI,
MOJIETIMPOBATh PEaJbHbIE CUTYallUH Ha S3bIKE T€OMETPHUU, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIM C MCIIOJIb30BAHUEM I€OMETPUUYECKUX MOHATUH U
TeopeM, amnrmapara aiareOpbl, pemarb MPakTUUeCKUe 3a/1a4u, CBSI3aHHbIE C

HaX0XJICHHUEM I'COMCTPHUICCKHUX BCIIMYNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT CO/Ie PrKAHUSA

I'eomerpus

7.1

OCHOBHBIE TIOHATHS CTCPCOMCTpPHUH. Tqua, npsamas, IIJIOCKOCTb, IMPOCTPAaHCTBO.
Ilonsarue 00 AKCHMOMAaTH4YCCKOM IMOCTPOCHUU CTCPCOMCTPUHU AKCHUOMBI

CTEPEOMETPUH U CIEACTBUS U3 HUX

7.2

B3anmHOe  pacronoxeHue INpsAMBIX B NPOCTPAHCTBE:  IEPECEKArOIIMECS,
napajuiebHble W CKpenmBaronmecs mnpsiMbie. [lapainenbHOCTh TPSAMBIX U
MJOCKOCTE B  MPOCTPAHCTBE: MapajiielbHble TMpsIMbIe B  IPOCTPAHCTBE,
MapaIeNbHOCTh TPEX MPSAMBIX, MApPALICIBHOCTh MNPSAMOM M IUIOCKOCTU. YTJIbI C
COHaIpaBJICHHBIMHA CTOpOHaMH, Yrojad MCXKAy HOpIMbIMU B IMPOCTPAHCTBC.
[TapamienbHOCTh TJIOCKOCTEMN: MTapajuIebHbIE MIOCKOCTH, CBOMCTBA MapalIeIbHbIX
niockocted. [Ipocteiinme mpocTpaHCTBEHHBIE (PUTYpBI Ha TMIIOCKOCTH: TETPadp,

KyO, mapaienenumnes, IoCTpOeHNE CeUeHn

7.3

IlepieHAUKYIAPHOCTE MPSAMOM M IUIOCKOCTH: IEPIEHIAUKYIAPHBIE IpPSIMbIE B
IIPOCTPAHCTBE, IIPSMBIE MaPAIIJIEIbHBIE U MIEPIECH AUKYIISAPHBIE K INIOCKOCTH, IPU3HAK
MEPIEHIUKYIIIPHOCTH NPSMOM U IIJIIOCKOCTH, TEOPEMA O MPSAMOM MEPIIEH AN KYISIPHON
IIJIOCKOCTH. YTIbl B MPOCTPAHCTBE: YIOJd MEXIYy MNPSIMOM M IUIOCKOCTBIO,
JBYIPAHHBIM YroJI, JIMHEWHBIM Yrojl JByrpaHHOro ymia. Ilepnengukynsp u
HAKJIOHHBIE: PACCTOSHME OT TOYKM JO IUIOCKOCTH, PAacCTOSHHME OT MPSIMOH 110
IJIOCKOCTH, MPOEKIHs (UIypbl Ha IUIOCKOCTb. [lepreHauKyaspHOCTh MJIOCKOCTEH:
NpU3HAK  IEPHEHIUKYISIPHOCTM  ABYX  ILIocKocred. Teopema o0 Tpéx

IIEpIICH IUKYIIIpax

7.4

IlonsiTHe MHOIOrpaHHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAHHHKA, BBINYKIBIE U
HEBBINYKIbIE MHOTOIPDAaHHUKHU, DPa3BEPTKAa MHOrorpaHHuka. IIpusma: Nn-yronpHas
NpU3Ma, TPaHU U OCHOBAHMS MPU3MBI, IpsIMas U HaKIOHHAsl MPU3MbI, OOKOBasi U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapannenenunen, npsMoyroabHbINA TapajIeJIeIUIIE]
u ero cpoiicTBa. Ilupamuaa: N-yroapHas nupaMuaa, FpaHd U OCHOBAHUE ITUPaMUIBL,
OoKkoBasi M IOJIHASI IOBEPXHOCTh MUPAMU/IbI, IIPABUJIbHAS M yCEUEHHAs MUPAMU/JIA.

DJIEMEHTHI INpu3Mbl W IIHUpaMUIbI. HpaBI/IJ'IbHBIC MHOI'OI'PaHHUKU: TIIOHATHUEC




[IPaBUJIIBHOTO MHOIOIPDAaHHUKA, IIpaBUbHAsA IIPU3Ma U IIPaBUJIbHAs NHUPAMUIA,
IpaBUJIbHAS TPEYrojibHAasl NUpaMUAa U NPaBUIbHBIA TeTpalrap, kyo. [Ipencrasienue
O IpPaBWIBHBIX MHOTIOIPAaHHMKAaX: OKTaj’ap, JOJAEKa’Ap M ukocadapyrue CedeHus

MMpU3MbI U TUPAMU IbL

7.5

Cummerpuss B NpPOCTPAHCTBE: CHUMMETPUSI OTHOCHTEIBHO TOYKU, MPSMOH,
IIJIOCKOCTH. DJIEMEHTHl CUMMETPUH B NMHPaMUJaxX, apajljielIeNuIe1aX, IPaBUIIbHBIX

MHOTI'OIrpaHHHUKax

7.6

Beluucnenune 31eMEHTOB MHOIOTpaHHUKOB: péOpa, auaroHanu, yribl. [lnomanb
OOKOBOIl TOBEPXHOCTM U TOJHOM IOBEPXHOCTU MPAMOM NIPHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopeMa 0 OOKOBON MOBEPXHOCTH MpsiMOil mpu3mbl. [Inomans 60koBoi
MOBEPXHOCTU M IOBEPXHOCTH NPABUIBHOW NHpaMHUIbl, TeOpemMa O IUIOLAIN

yceu€HHol nupamuisl. [lonarue 06 00bEMe. OOBEM MHUPaMUIbI, TPU3MBI

7.7

HOI[O6HBI€ TCJIa B IPOCTPAHCTBC. CooTHOIIEHHSA MCXKIY IJIOMAIAMHA HOBerHOCTeﬁ,

00BpEMaMU OTOOHBIX TEN

11 KJIACC

Koa

HpOBepHeMblﬁ JIEMEHT COACPRaHUA

6

I'eomerpus

6.1

[unuHapruyeckasi TOBEPXHOCTh, 00pasylonme MUIMHAPUIECKONH MOBEPXHOCTH, OCh
LHUJIMHIpUYECKON moBepxHocTU. Llunuuap: ocHOBaHUS M OOKOBas MOBEPXHOCTH,

oOpasyrolasi ¥ OCh, IUIOAAb OOKOBOM W MOJHOMN MOBEPXHOCTH

6.2

Konnueckas moBepxHocTh, 00pa3yronpe KOHHYECKON MOBEPXHOCTH, OCh U BEpILIMHA
KOHUYECKOW moBepxHocTu. KoHyc: OCHOBaHME M BepiMHa, 00pasylol@as U OCh,
IJIOMAIb OOKOBOM M TIOJHOM MOBEPXHOCTH. YCEUEHHBINM KOHYC: 00pasyronme u

BBICOTA, OCHOBaHUA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, AaMeTp, IUIOIRAAb MOBEPXHOCTH cephl. B3aumuoe

PacCIiOJIOKCHUC C(I)epbl 1 IIJIOCKOCTH, KacaTClbHas IIJIOCKOCTb K C(bepe, jIomaab

cepsl

6.4

N3o0pakeHne Ten BpallleHUs Ha MI0CKOCTH. Pa3BEépTka NUIMHIpa U KOHYCa

6.5

KoMOuHanuu Tten BpalieHHs M MHOTOTPAaHHUKOB. MHOTOIpaHHUK, ONMCAHHBIN

okoJio cepsl, cdepa, BIUcaHHAS B MHOTOTPAHHHUK, UITU TEJIO BPAICHUS

6.6

[Tonsitue 06 06vEMe. OcHOBHBIE cBOHcTBa 00bEMOB Ted. Teopema o0 00BEME
MPSIMOYrOJIBHOTO Tapajuienienunena W ciueAactBus u3 He€. OO0bEM IUIMHIpA,

koHyca. OOBEM 1Iapa U IIoIAb chepsl




HO,Z[O6HLI€ TCIIa B IpOCTPaHCTBC. COOTHOIICHUS MCKIOY IJ1omaJasamMu

6.7 MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEI
6.8 Ceuennsi nuiIuHApa (MapaUieIbHO W TEPHEHAUKYIIPHO OCH), CEUYECHHs KOHYyca
' (mapanenbHOe OCHOBAHMIO M IIPOXOJISIIEE Yepe3 BEPILUMHY), CEUEHUsI 1apa
Bekrop Ha miockocth u B mpocTtpaHcTBe. CIOXKEHHE U BBIYMTAHHE BEKTOPOB.
6.9 YMHOXKEHHE BeKTOopa Ha uucio. PasnokeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
' Bexkropam. [IpaBuno mnapamnenenunena. Pemenune 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM IIPABUJI IEUCTBUM C BEKTOPAMHU
[IpsimoyronpHass cucrema KOOpAMHAT B npocTpaHcTBe. KoopauHarel BekTopa.
6.10 [Ipocteiinme 3agaum B KOOpJAMHATax. Yrojl Mexay Bekropamu. CKalspHoe

IMPpOU3BECACHUE BCKTOPOB. Brrunciaenue YIJIOB MEXKAY MPAMBIMH W IIJIOCKOCTSAMM.

KOOpI[I/IHaTHO'BeKTOpHHﬁ MCTOJA IPH PCHICHUU I'COMCTPHUYICCKHX 3a1a4




ITPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUSI OCHOBHOI OBPA3OBATEJIBHON ITPOTPAMMBI CPEJTHEI'O
OBIIEI'O OGPA30BAHUA

Kon
MpoBE PsieMOro
TpeOOBaHUsI

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3y/bTaTaM OCBO€HHUSI
OCHOBHOI 00pa3oBaTeJ/ibHOIl MporpaMMbl CpeHero o01ero
o0pa3oBaHust

Bnagenune wmeromamu JOKa3aTenbCTB, AITOPUTMAaMHM pEIICHUS 3a4ad;
yMeHHe (OpMYIUpOBATh U ONEPUPOBATh IOHATUAMH: OIpEIeNCHUE,
aKcuoma, Teopema, CIEACTBUE, CBOMCTBO, IIPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUJIbHBIE (POPMYITUPOBKU; IPUMEHSTh UX; yMEHUE (OPMYIINPOBATh
o0paTHOE M IPOTUBOIIOJIOKHOE YTBEPXKACHHE, MPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, MCIOJIB30BaTh METOJ MaTEMATUYECKOW WHIYKLIHH;
IIPOBOJUTH  JIOKA3aTEIbHBIE PACCYXKICHUA IIpU pEUICHUM  3ajad,
OLICHUBATh  JIOTMYECKYIO  IPAaBUJIBHOCTb  PACCYXACHUN; yMEHHE
OIIEpUPOBATh MOHATUSIMU: MHOXECTBO, IMOAMHOXECTBO, ONEPAllUU Haj
MHOXKECTBAMM; YMEHUE MCIIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
anrmapar Juisi OIMCAaHUs PEATBHBIX IIPOLIECCOB U SIBJICHUU U IIPH PEILICHU U
3aja4, B TOM 4HCJI€ M3 JpYruX Yy4eOHBIX MpPEAMETOB; YMEHHE
OIEepUpOBaTh MOHATUAMU: Ipad, CBS3HBIN rpad, nepeBo, MUK, rpad Ha
IIJIOCKOCTH; yMEHUE 337aBaTb W OMNUCHIBATh Ipadbl PpasIuYHBIMU

criocob6aMu; UCIOIb30BaTh rpadbl MPU PEIICHUH 33434

YMeHue onepupoBaTh MOHATHSAMH: HaTypalbHOE YMCIIO, LIEJI0E€ YHUCIIO,
CTENEeHb C LEJIbIM MOKa3aTeleM, KOPEeHb HaTypaJbHOW CTENEHH, CTENEHb
C palMOHAIBHBIM  IIOKa3aTeJIeM, CTEHeHb C JAEeHCTBUTEJIBHBIM
mokaszareneMm, Jjorapudm uyMcia, CHHYC, KOCHHYC H  TaHIEHC
IIPOU3BOJIBHOIO YMCJIA, OCTaTOK 10 MOJYII, PALMOHAIBHOE YHCIIO,
UppAllMOHAIBHOE  YHCJIO,  MHOXECTBA  HATypaJbHBIX,  LEJbIX,
pallMOHANBHBIX, JCUCTBUTENBHBIX YHCEN; YMEHUE MCIOJb30BaTh
MPU3HAKA JETMMOCTH, HaMMEHbUMN OONMI NeIUTeNlb U HauMEHbIIee
of1ee KpaTHOE, alropuT™ EBKIMIA IpU peIIeHUH 3371ad; 3HAKOMCTBO C
pasMYHBIMU  MO3MLMOHHBIMM  CHUCTEMaMHM  CUHCJICHMS; yMEHHUeE
BBITIOJIHATH BBIYMCICHUE 3HAUYCHUH M MpeoOpa3oBaHUs BBIPAKEHUH CO
CTENEeHSMH U Jorapupmamu, rnpeoOpa3oBaHus JIPOOHO-pallMOHAIBHBIX
BBIPAKEHUI; YMEHUE OINEepUPOBATH IOHITUAMU: MOCIEAO0BATEILHOCTD,

apudmeTrIecKas Iporpeccus, reoMeTpuyecKas nporpeccus,




OECKOHEYHO  YOBIBAIOL@AS TCOMETPUYECKass MPOrpeccusi; yMEHHeE
3aJ]aBaTh MOCJIEOBATENbHOCTH, B TOM YKCJIE C TOMOUIBIO PEKYPPEHTHBIX
dopMyi1; yMEHHE ONEepUpOBaTh MOHATUAMHU: KOMIUJIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMITJICKCHBIE YMCIa, MOJYIb M apryMEHT KOMIIJIEKCHOTO
yucna, (GopmMa 3alUCH  KOMIUIEKCHBIX 4ucel (TeoMeTpHyecKas,
TPUTOHOMETpUYECKass U  ajredpanyeckas); yMeTb IPOU3BOIUTH
apudmMeTryecke AEHCTBUS C KOMIUIEKCHBIMU 4YHCIAMU; NPUBOJUTH
IPUMEPBl  HCIOJIBb30BAaHUS  KOMIUIEKCHBIX  4YMCEl;  OIEPUpPOBATh
MOHATUSAMU: MaTpuma 2x2 u 3X3, omnpenenuTenb MaTpPHUILBL,

TeOMETPUYECKUM CMBICIT ONPEACTUTENS

YMeHue omnepupoBaTh MOHSATHUSIMU: PAIlMOHAIBHBIC, UPpPAIlMOHATLHEIE,
MoKa3aTeNbHble, CTENEHHbIE, Jorapu(MUUECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUsS M HEPABEHCTBA, WX CHUCTEMbl; YMEHUE ONEPUPOBATh
MOHSTUSIMU: TOXAECTBO, TOXKACCTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHCHUW W HEPABEHCTB, PaBHOCHUJIBLHOCTH
ypaBHEHUM, HEpPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMUS,
HEpPAaBEHCTBA M CHUCTEMbI C IOMOUIBIO PA3IMUYHBIX MPUEMOB; pelaTh
YpaBHEHUs, HEPABEHCTBA M CHCTEMBl C MapaMeTpoM; MPUMEHSIThH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI Ui PELICHUS MaTeMaTUYECKHX

3a7a4 U 3aaa4 U3 pa3InYHbIX oOacreit HAayKu " pCaHBHOf/'I KHU3HU

YMmenue onepupoBaTh MOHSATUSIMH: (QYHKIUSA, UYETHOCTh (QyHKIUH,
NepPUOAMYHOCTh (DYHKIIMU, OTPAaHUYEHHOCTh (PYHKIHH, MOHOTOHHOCTb
GbyHKIIUH, SKCTpeMyM (yHKIIUH, HAHOOJbIICe U HAMMEHBINECE 3HAUCHUS
(GyHKIMU Ha MPOMEXYTKE, HerpepbhIBHAS (DYHKIIUS, ACHMIITOTHI Tpaduka
GbyHKIMH, TIepBas ¥ BTOpasi MPOou3BoIHAs (DYHKIHH, TEOMETPUYECCKUN U
¢u3nyecKuid CMBICT TIPOU3BOIHOM, IEpPBOOOpasHasi, OMpPeNeIEHHBIN
MHTErpajl; yMEHUE HaxOJUThb AaCUMIITOTHI rpaduka (QyHKIUU; YMEHUE
BBIYUCIISITh  MPOU3BOJHBIE CYMMBI, MPOM3BEICHUS, YACTHOIO H
KOMITO3UITUU (yHKIMH, HAXOIUTh YPaBHEHHE KacaTeNbHOW K Tpaduky
(GyHKUMM; YMEHHE HaXOAUTh IPOU3BOJHBIE AJIEMEHTApPHBIX (YHKIUN;
YMEHUE HCIOJb30BaTh MPOU3BOJHYIO IJIsl HUCCIENOBaHUSA (QYHKIIUH,
HaxONWUTh HauOOINbIME W HAMMEHbIIME 3HAYeHHS (QYHKIUHI; CTPOUTH
rpaguK MHOTOWIEHOB C HCIIOJIb30BAaHUEM arrapara MaTeMaTHYeCKOTO
aHanM3a; MPUMEHSTh MPOU3BOAHYIO Ui HAXOXKICHHUS HaMIIydlIero
pelieHus] B NPHUKIAJHBIX, B TOM YHCIE COI[MalbHO-IKOHOMUYECKUX U

¢M3rYecKuX 3a7a4ax; HaxXOAUTh TJIOMR@AAU U OOBEMBI (PUTY C MOMOIIBIO




HUHTCIpajia, OPUBOAUTL MPUMEPBI MATCMATUYCCKOIO MOJICIMPOBAHUA C

MOMOIIBI0 U (pepeHITnATBHBIX YPaBHEHU I

YMeHue omnepupoBaThb HOHATUAMHU: Tpaduk (QyHKUMHM, oOpaTHas
GbyHKIMS, KOMITO3UIUA (QYyHKIWW, JHHEWHas (yHKIWs, KBaapaTHIHAs
GbyHKIHS, panHroHaIbHAs GbyHKIAS, CTENEHHAas byHKIHS,
TPUTOHOMETpUUECKHE  (QYHKUMHM, OOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKIIMM, TOKa3aTenbHass | Jorapudmuueckas (QyHKIUU; yMEHHE
CTpPOUTHh TpaduKd HW3YUYCHHBIX (YHKIIUW, BBITIOJIHATH IMPEOOPa30BaHUS
rpadukoB (QyHKUMH, UCIIOIb30BATh IPAGUKN A1 U3y4E€HUS NPOLIECCOB U
3aBUCHMOCTEH, MPU PELICHUH 3a/a4 U3 APYTHX Y4eOHBIX MPEIMETOB U
3a7a4 M3 peabHOM KU3HU; BRIPAXaTh (POPMYITaMU 3aBUCIMOCTH MEXTY
BEJIMYMHAMHU; HCIIOJIb30BaTh CBOMCTBA M rpaguku (QyHKOUN a7
pellieHusl ypaBHEHUM, HEPaBEHCTB U 3a/1a4 C IapaMeTpaMu; H300paxarhb
HAa KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA pEUICHUM YpaBHEHHI,

HCPABCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a7aud pPa3HbIX TUIOB (B TOM 4YHUCJIE Ha
MPOLIEHTHI, OJIU U YacTH, Ha JIBH)KEHHE, paboTy, CTOMMOCTh TOBApOB U
YCJIYT, HAJIOTH, 3aJ1a4i W3 00JacTU yIpaBJICHUS JTUYHBIMH U CEMEHHBIMU
(MHAHCAaMM); COCTaBIIATh BBIPAKEHHS, ypaBHEHUsS, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCJIOBHIO 3a/layM, MCCJIENOBATh IMOJIYYEHHOE pEIIeHHE U
OLICHUBATh MPaBJONOJ00HOCTh PE3YAbTATOB; YMEHHE MOAETUPOBATDH
peallbHbIE CUTYyallud Ha S3bIKE MAaTEMaTHKHU; COCTABIISITH BBIPAXKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M MX CHCTEMBbl [0 YCJIOBHUIO 3a/layH,
uccieoBaTh IMOCTPOEHHBIE MOJENU C MCIOJb30BAaHHWEM alapaTa

anreOpbl, MHTEPIPETUPOBATH MOITYYEHHBIN Pe3y/IbTaT

YMeHue onepupoBaTh MOHATUSIMU: CpeHEe apu(PMETHIECKOe, MEIHaHa,
HauOomnbIllee W  HaWMEHbIleE 3HAYEHWs, pa3Max, JAUCIepCHs,
CTaH/JAPTHOE OTKIOHEHHE 4YHCIOBOTO Ha0Opa; yYMEHHE W3BJICKATh,
WHTEPIPETHPOBATh, WHQOPMAIIMIO, TPEICTABICHHYI0 B TaOnHIaX, Ha
aMarpammax, rpadukax, OTpakarollylo CBOWCTBA peallbHBIX MPOILECCOB U
SIBIICHU ; TIPEACTABIIATH HHPOPMAITUIO C MIOMOIIBIO TAaOIHUI] U JHArPaMM;
MCCIEeIOBATh CTATUCTHUYECKUE JaHHBIC, B TOM YHUCJIE C MPUMCHCHHEM
rpa@UYecKuX METOJOB W  OJEKTPOHHBIX CPEICTB; TpapuyuecKu
MCCIeIOBaTh COBMECTHBIE HAOMIOJEHUS C TOMOIIBID Juarpamm

paccenuBaHUs U IMHEHHOU PErpeccu




YMeHue oInepupoBaTh IOHATUSAMM: CIIydalHBIM OIBIT U CIly4aiiHOE
COOBITHE, BEPOATHOCTh CIIY4aWHOTO COOBITHS; YMEHHE BBIUYUCIATH
BEPOSATHOCTh C HCIIOJNB30BaHUEM TpagUUecKuX METOIOB; NMPHUMEHSTh
(GopMyInbl CIOXKEHHUSI U YMHOXXEHHUS BepoATHOCTEH, (GopMyny MOTHON
BEpOATHOCTH, GopMmyny bepHymnu, komOuHaTopHbIe (GakThl U (POPMYIIBI;
OLICHWBATh BEPOSTHOCTH PEATbHBIX COOBITHH; YMEHHE OIEepPHpPOBAThH
HNOHATUSMU: CiydaiiHas BeJIMYMHA, pACIpEIeSeHHEe BepOATHOCTEH,
MaTeMaTHYeCcKoe OXMJaHUe, TUCHEPCUs M CTaHAApPTHOE OTKIOHEHHE
CIlydalilHOM BENMYMHBI, (QYHKIHH paCIpENeNeHus ¢  IUIOTHOCTH
PaBHOMEPHOIO, TOKAa3aTelIbHOTO W HOPMAJIBHOIO pPacHpelesIeHu;
YMEHHME HCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpenesieHui i
peleHusl 3ajay; 3HAKOMCTBO C MOHSATHSMHU: 3aKOH OOJBIIMX YHUCEl,
METOABI BBIOOPOYHBIX HCCIENOBAHUH; YMEHHE TPUBOAWUTH TPUMEPHI
NPOSBJICHUS 3aKOHA OOJIBIIMX 4YMCEN B MPUPOTHBIX M OOIIECTBEHHBIX
SABJICHUSX; YMEHUE ONEPUPOBATH MOHATHAMHU: COYETaHUE, IEPECTAaHOBKA,
YHCII0 COYETAaHWM, YHUCIO MEepecTaHOBOK; OMHOM HploTOHA; ymeHwme
IPUMEHSTh KOMOMHATOPHbIE (DAKTBI U PACCYKICHUSI sl pELLCHUS 3a/1a4;
OLICHUBAThb  BEPOATHOCTH  PpEAIbHBIX  COOBITUH;  COCTaBJIATh

BEPOSATHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH ITOJY4CHHBIN PE3YIbTAT

YMeHue onepupoBarh IOHATHUSAMHU: TOYKA, IMpsAMas, MJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA Y14, IUIOCKUH  YIoll,
JIBYIPAHHBIN Yroyi, TPEXTPAHHBIA Yroji, CKPEIMBAIOUMECS TMPSIMBIE,
MapauIebHOCTh U MEPIEHIUKYISPHOCTh MPSAMBIX U IIOCKOCTEH, Yroj
MEXKJy NPSMBIMH, YrOJd MEXKIy HPSAMOM U IJIOCKOCTBIO, YrOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU JI0 MJIIOCKOCTH, PACCTOSTHUE MEKIY
MPSMBIMH, PACCTOSTHUE MEXIY IIJIOCKOCTSMHU; YMEHHE UCIOIb30BATh IPU
pelieHny 3a/1a4 u3ydeHHbIe ()AKThl U TEOPEMBI IIAHUMETPUU; YMEHHUE
OIIEHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTeMaTUYECKUE MOJIET C IOMOIIBI0 T€OMETPUYECKUX TOHSATUU U

BCJIMYUH, pCHIATh CBA3AHHBIC C HUMH ITPAKTUYCCKUC 3aaUU
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YMeHune omnepupoBaTh MOHATHSIMH: TUIONRAL (PUTYpPBI, 00BEM (UTYpPHI,
MHOTOTPaHHHK, TMPABWJIBHBI MHOTOTPAaHHHUK, CCYCHHE MHOTOTPAaHHUKA,
KyO, Mapajienenunes, Npu3Ma, Nupamunaa, (urypa M TOBEPXHOCTh
BpalllcHHs, IMWJIMHAP, KOHYC, map, cdepa, miomanb cgepbl, MIO0MRAIL
MOBEPXHOCTH MHUPAMUJbI, MPU3MBI, KOHYyca, HUIMHIApPA, 00BEM Kyoa,

IIPSMOYIOJIBHOTO  ITapajulelieuIe]a, MUpaMuibl, MPU3MBI, LUIUHJPA,




KOHYyca, Iapa, pa3BEéPTKA MOBEPXHOCTH, CEYEHUs KOHYca W LUIMHApA,
napajyieJbHbIE OCH WM OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTb,
Kacaromsics cdepsl, IIUIMHIpPA, KOHYCA; YMEHHE CTPOWUTH CEUCHHE
MHOTOTPaHHHKA, N300pa)kaTh MHOTOTPAHHHUKH, (DUTYPHI M TIOBEPXHOCTH
BpAILCHUs, UX CEYCHHUS, B TOM YHCJIE C TTOMOIIBIO SJIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOMCTBA TEOMETPHYCCKHX (UTYp, CAMOCTOSTEIBHO
(GopMynUpOBaThH ONpENEeNCHHs] U3ydaeMbIX (UTYP, BBIABUTATH THIIOTE3bI
O CBOICTBax M NpH3HAKAX T€OMETPUUYECKUX (UTYp, 0OOCHOBBIBATH HIIU
ONpoBepraTh HX, YMEHHE TIPOBOJUTH KIACCUPUKAIMIO (UTYp TIO
pa3IMYHBIM TpPU3HAKaM, BBIIOIHATE HEOOXOAWMBIE IOTOJIHHUTEIbHBIC

MOCTPOCHUSA
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VYMeHHe omnepupoBaTh TMOHSATHSIMH: JBHKEHHE B IPOCTPAHCTBE,
napajuleNbHbIM epeHoc, CUMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHue MOA00Ms, MOA0OHBIE (UTYPB; YMEHUE
pacriozHaBaTh paBHbIE W MOAOOHBIE (DUTYPHI, B TOM YHCIE B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpe; MCIIOJIb30BaTh IC€OMETPUYECKHE OTHOIICHU S
IpH peIleHWH 3aj7ay; HAaXOJUTh T€OMETPUUECKUE BEITUYMHBI (IIMHA,
yroji, IUIom@AIb, OO0BEM) MpHU peIIeHUH 3a4ad W3 JIpYruX y4eOHBIX
IPEIMETOB U U3 PealibHOM KHU3HH; YMEHHE BBIYMCISATH T€OMETPHYCCKUE
BEJIMYMHBI (JUIMHA, YrOJi, IUIOMRAb, OOBEM, IIONRAb MOBEPXHOCTH),
WCIOJNIB3Ysl M3ydeHHBbIE (DOPMYNbI W METOJbI, B TOM YHCIE: IUIONRAIb
MOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCa, IMITUHPA, TUIOMRAIL ChEphl;
00BEM Kyba, TPSMOYTOJIBHOTO TMapajuleNeuIea, THPAaMHIBI, TIPU3MBI,
OUIMHApA, KOHYCa, Mapa;, YMEHHE HAXOJWTh OTHOILICHHE OO0BEMOB

0100HBIX (UTYD
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YMenue onepupoBaTh NOHATUAMU: PSIMOYTOJIbHAS CHCTEMA KOOPAMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJAWHATHI BEKTOpa, CyMMa BEKTOPOB,
MpPOU3BECHUE BEKTOpa Ha YHCIIO, pa3loXKeHHEe BeKTopa Mo 0Oasucy,
CKJISIPHOE TMPOU3BEIACHUE, BEKTOPHOE TMPOU3BEIACHUE, YIOJI MEXIY
BEKTOpPaMH; YMEHHE HCIOJIb30BAaTh BEKTOPHBIA M KOOPJIWHATHBINA METO/T
JUIA peIIeHHs TEeOMETPUYECKUX 3aJad M 3aJad JpYyruX y4eOHBIX

npeaAMETOB
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YMeHnue BBIOMpaTh MOAXOMSMIMN METOM JUIS PEIICHHS 3aJadyu;
MOHMMAaHHE 3HAYUMOCTH MATEeMAaTUKA B W3YUYEHUU TMPUPOAHBIX U
OOIECTBEHHBIX ~TPOIECCOB W  SBJICHWH; YMEHHE pPACIIO3HABATh

MMpOSABJIICHUEC 3dKOHOB MATCMATUKHM B MHCKYCCTBE, YMCHUHEC IMPUBOIUTH




IIPUMEPBl  MATEMAaTU4YECKMX OTKPBITUH POCCUUCKOM W  MHUPOBOH

MaTEeMaTU4ECKOU HAyKH




INEPEYEHDb 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbIX HA EI'J 110
MATEMATHUKE

IIpoBepsieMblii 3J1eMeHT co/ie psKaHUSA
Kon
1 Uucna u BRIYMCIEHUS
1.1 Harypanbnbie u nensie yncna. [lpusHaku 1eMMMOCTH IENbIX YhCeT
12 Pannonanpapie  uyncna. OOBIKHOBEHHBIE U JAECATHYHBIE JApOOU, MPOIEHTHI,
' OeCKOHEYHBIE TEPHOINUECKHe TPpOoOu
13 ApudmeTndeckuii KOpeHb HaATypadbHON cTeneHu. J[eWcTBHS ¢ apuPMETHUYECKUMU
' KOPHSIMU HaTypaJIbHOW CTEIEHU
14 Crenens ¢ enbIM nokazateneM. CTeneHb ¢ pallioHalbHBIM ToKa3aTeneM. CBoiicTBa
' CTCTICHU
15 CuHyc, KOCHHYC W TaHTE€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, AapKKOCHUHYC,
' apKTaHTeHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecsTuuHble U HATYpaJIbHBIE JIOTApUPMBI
JeiictBuTenbHble uuciaa. ApudMeTHUYECKMe OIepaluud C JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnu>kéHHbIE BRIUMCICHUS, TPAaBUIIa OKPYITICHUS, PUKUIKA U OLIEHKA
pe3yJibTaTa BBIYUCICHUMN
1.8 [IpeoOpazoBaHue BhIpaKEHU M
1.9 Kommnekcusie yncna
2 VYpaBHEHUs U HEpABEHCTBA
2.1 Llenble u qpoOHO-palMOHAIBHBIE YPABHEHUS
2.2 HppanmonaibHble ypaBHEHUS
2.3 TpuroHoMeTpruYeCcKie YpaBHCHUS
2.4 [TokaszarenbHble W JOTapH(PMUUECKHE YPaBHEHUS
2.5 Llensle U qpoOHO-palMOHAIbHBIE HEPABEHCTBA
2.6 HppannonanbHbIe HEpaBEHCTBA
2.7 [TokazaTenpHbIe U JTOTapuMUUYCCKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HEpaBeHCTBA
2.9 CucTteMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Marpuna cucrembl TMHEHHBIX ypaBHEHUN. OTNpeaeauTelb MaTpULIbl




OyHKIUU U TpaduKu

Oynkuus, crnocoObl 3amaHus ¢yHkuuu. ['paduk dynkuuu. B3ammHO 0OpaTHBIE

31 ¢bynkuuu. YerHble u HeuéTHble QyHKUMU. [lepuonuyeckue QyHKIUH
OO6nacte ompenesneHuss M MHOXECTBO 3HaueHUM ¢yHkuuu. Hymu QyHkumu.
[TIpoMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHH.
32 MakcumMymMbl W MUHHUMYMBI GyHKIMH. HanOonbiee W HauMMeHblee 3HAUYCHUE
(GYyHKIIMY Ha TPOMEXKYTKE
33 Crenennass (yHKIMS C HaTypalbHBIM M LEJIbIM TOKazaTenem. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 TpaduK KOpHS N-0# CTENEHH
3.4 Tpuronomerpuueckre GyHKIINH, UX CBOWCTBA U TpadUKu
3.5 [TokaszarenbHas U JorapupmMuyeckas (QyHKIUU, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcumnToThl TpadukoB  QyHkiuii. CBoiicTBa (yHKIUH,
' HENpPEepBIBHBIX Ha OTpE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS TOCIIE0BATEIBHOCTEN
3.8 Apudmerndeckas U reoMeTpudeckas mporpeccuu. @opmysa CIoKHBIX TPOIEHTOB
4 Hauyana maremarndeckoro aHamausa
4.1 [TpousBonHas ynkuuu. [Ipon3BoaHbIE 37€eMEHTapHBIX (QyHKINH
[lpumeHeHre TPOU3BOAHONW K UCCIENOBAaHUIO (YHKUMM Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxkieHne HamOoibLIero M HaWMMEHBIIETo 3HA4eHUs (yHKIUU Ha
OTpe3Ke
4.3 [TepBoobOpa3znas. MuTerpan
5 MHoxecTBa U JTOTUKa
5.1 MHo0XecTBO, Olepaliiu HaJl MHOKecTBaMu. [luarpamMmel Ditnepa — Benna
5.2 Jloruka
6 BepositHOCTB U cTaTHCcTHKA
6.1 OmnucarenpHast CTaTUCTUKA
6.2 BepositTHOCTD
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKA
7.4 Tena 1 MOBEPXHOCTH BPALLECHUS




7.5

KoopauHatel 1 BEKTOPBI










