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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DenepasbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa cpexHero odmero odpa3oBaHus, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NpPEABSIBISAEMBIX K MaTeMAaTHYECKOMY OOpa30BAaHUIO, U TPAIUIMN POCCHICKOT0 00pa3oBaHUSI.
Peanmusanus  mporpamMMbel  00eCHEUMBACT  OBJIAJCHHE  KJIIOYEBBIMH  KOMIETECHIMSIMH,
COCTaBJISIFOIIMUA OCHOBY JUISi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIIEKYIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS JIMYHOCTH 00YUaIOIINXCS.

HOEJIN U3YYEHHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOTO Kypca TeOMETPUM Ha YpPOBHE CpEAHEro odmero oO0pa3oBaHUs
00ycJIOBI€Ha MPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX M IPEIMETHBIX pe3yJbTaTOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO Pa3BUTHs 00ydarommxcs, (GOpMUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTU4ecKOH TI'PaMOTHOCTH, H3yU€HHs IPYTUX Y4eOHbBIX IMCLUIUIMH.
Pa3Butne y oOyuaromuxcss NpaBWIBHBIX IPEACTABIEHUN O CYIIHOCTH M IPOUCXOXKACHUU
reOMETPUUECKUX a0CTpaKLUi, COOTHOIEHUH PEabHOIO U HJEATbHOI0, XapakTepe OTpaKeHHs
MaTE€MaTU4YeCKONW HAayKOM SIBIICHUH W IIPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOr0 MOJEIMPOBAaHMs B HAy4yHOM I[IO3HAHUUM U B IPAKTHKE
croco0cTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS YYalllUXCs, a TaKXKe KauecTB
MBILIIEHHS], HEOOXOAUMBIX JUIs QAN Talli B COBPEMEHHOM OOIIEeCTBE.

['eomeTpus sBisiercs OJHUM U3 0a30BBIX IPEIMETOB HA YPOBHE CPEIHEro OOILEero
o0pa3oBaHus, TaK Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
Hay4HOU HAaIlpaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornuyeckoe MblIUIeHHE, (HOpMUPYyEMOE MpPU H3YyYCHHHM OOYYaroIUMHCS MHNOHATHHHBIX
OCHOB T'€OMETPUM M IOCTPOCHUM LEMOYKU JIOTMUECKUX YTBEP)KIEHUH B XOJ€ PpELICHUS
reOMETPUYECKUX 3a/lady, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS MPU pEIIeHHWH 33Jad €CTECTBEHHO-HAYYHOIO IMKJIA, B YaCTHOCTH U3 Kypca
(GU3MKH.

YMeHue OpHUEeHTUPOBAThCA B IPOCTPAHCTBE MIPaeT CYILIECTBEHHYIO pOJIb BO BCEX
o0nacTsax AesTenbHOCTH 4denoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJJMMOE YCIIOBHE €r0 COLMAJIBHOrO OBITHS, (OopMa OTPAKEHUS OKPYKAIOIIErOo MHUpA,
yCIOBHE YCHEIIHOTO TO3HAHMUS M aKTHUBHOTO IpeoOpa3oBaHMs  JCHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 00bEANHSIET pa3Hble BUbI YUEOHON U TPYAOBOM
NeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KauyecTB, IO3TOMY aKTyajlbHa
3a7a4a GOpMHUPOBaHUS y OOYyYarOIIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KAaK Pa3HOBHUJIHOCTU
00pa3HOro MBIIUIEHUS] — CYLIECTBEHHOIO KOMIIOHEHTa B IOJrOTOBKE K MPAKTUYECKON
JeSITEIbHOCTH 110 MHOTHM HaIlpaBJICHUSM.

Llenb ocBOeHMsI MporpaMMbl yueOHOro Kypca «I'eomerpus» Ha 6a30BOM ypOBHE 00ydeHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 oOecreueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIOJIB30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
neicTBui, cienn(UUHBIX TEOMETPUH, BOZMOKHOCTH YCIIEUTHOTO MPOJIOJKEHHS] 00pa30oBaHUs 1O
CHEUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUH.

[Iporpamma mo reoMeTrpur Ha ©0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4arouuxcs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENbHBIX 3aTPyAHEHUI Ha YpPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOHTH
o0mye MaTeMaTHYeCKUe YMEHHsI, CBSA3aHHBIE CO CHEIM(PUKON TeOMETPUM U HEOOXOIUMBIE IS
’KU3HU B COBpEMEHHOM ob1iectBe. Kpome 3T0ro, OHM HMEIOT BO3MOKHOCTh U3YUUTh F€OMETPHIO
6osiee ri1y00KO, €Clii B JalibHEHIIeM BO3ZHUKHET HE0OXOAUMOCTh B T€OMETPUYECKUX 3HAHUSAX B
poeCCHOHAIBHON JESTEIHHOCTH.



JlocTrkeHHe 1eNIn OCBOEHUS NMPOrpaMMbl 00€CIIEUUBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3aznad. [IpuopureTHpiMu 3a1adamMu ocBoeHUs Kypca «I'eomerpun» Ha 6azoBoM ypoBHe B 10—11
KJ1accax sIBJISIFOTCSL:

o dbopMupOBaHHE TIPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOH KyJIbTYpPhl U
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;
o dbopMUpOBaHHE TMPEACTaBICHHS O MHOTOTPAaHHMKAaX W TeJlax BpalleHUs Kak o

BAKHEUIIIUX MATEMAaTHYECKUX MOJIEIISX, MO3BOJISIFOIIMX OMUCHIBATh U U3y4yaTh pa3HbIC SBJICHUS
OKPYXAaroIIero MUpa;

o (dbopMHpOBaHHE yYMEHHs pacllo3HaBaThb Ha 4YEpTEXax, MOJENAX M B pEalbHOM MHUpE
MHOT'OI'PAHHUKH U TeJa BPALLECHNUS,

. OBIIQJICHUE METOAAMU pEIIeHUs 3aJad Ha TOCTPOCHHUS HAa  HM300PaKEHUAX
IPOCTPAHCTBEHHBIX (pUryp;

o (dbopMHpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMM IOHATHSIMM O MHOIOIpaHHMKaxX M
TeJIax BPAILEHUs U UX OCHOBHBIMH CBOWCTBAMU;

. OBJIaJICHHE aJTOPUTMAMM PELICHHUsS] OCHOBHBIX THUIIOB 3ajay; (POPMHUPOBAHUE YMEHUS

MMPOBOAWUTDL HECJIOXKHBIC OOKA3aTCIBbHBIC PACCYXKIACHUSA B XOAC PCIICHUA CTCPCOMETPHYCCKUX
3ala4 1 3a7a4 C MMPAKTUYCCKUM COACPIKAHHUECM

o pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CIOCOOHOCTEM  oOydaromuxcs,
MI03HABATEIBHON aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIUICHUS;
o ¢dopmupoBanre (QYHKIMOHAIBHOW T'PaMOTHOCTH, pEJIEBAHTHOW T'€OMETPUHU: yMEHHUE

pacrio3HaBaTh IPOSIBICHUS TE€OMETPUYECKMX IOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CUTYalUsIX U MPU U3YYEHUU JPYTUX yUeOHBIX IPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh MX Ha SI3bIKE I'€OMETPUM U CO3/1aBaTh
TCOMETPHUICCKUC MOICIHU, MPUMCHATH OCBOCHHBIN FCOMCTpI/I‘ICCKHﬁ amnrnapar i pCliCHUsd
IPAaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBAThH M OLICHUBATh IOJy4YE€HHbIE PE3yJIbTaThI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCSI BKIIOYEHHUE B KypC CTEPEOMETPUN
B Hayaje €ro M3ydyeHus 3a7ad, pellacMbIX HAa YPOBHE WHTYUTHUBHOIO IIO3HAHHUA, U
onpeAenéHHbIM 00pa3oM OpraHM30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 M IPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJHPYET NIPOTEKaHUE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JAIBHENIIEMY U3YUEHUIO ITPEAMETA.

[Ipeamourenue OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METOAYy OOY4YeHMs, TO €CTh
TCOPCTUUCCKHUEC 3HAHUA HMCIOT B CBOEH OCHOBE YYBCTBCHHOCTD HpGHMeTHO-HpaKTH‘IGCKOﬁ
JEATENBHOCTH. Pa3BuUTHE NpPOCTPaHCTBEHHBIX MPEACTABICHUM y YYallUXcs B Kypce
CTEpPEOMETPUH NPOBOJUTCS 3a CUET PEIlICHUs 33/1a4 Ha CO3[JaHUE IPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOpO Ha HArJISAHOCTh, & ONEPUPOBaHUE O0Pa30M — B YCJIOBMSIX OTBJIEUYEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNU.

OcHOBHBIE conepxkaTenbHble JuUHUM Kypca «l'eomerpum» B 10-11 xiaccax:
«MHororpanHukn», «IIpsiMble U IIIOCKOCTH B NMPOCTpaHCTBE», «Tena BpameHus», « Bektopsl u
KOOPJMHATHI B IPOCTPAaHCTBE». POPMHUPOBAHNE JTOTHUECKUX YMEHUN pacIpenesieTcs He TOIbKO
[0 COJAEP)KaTeNIbHBIM JIMHUSM, HO W MO rojaM oOydueHHs Ha YPOBHE CpelHero oOIIero
o0Opa3oBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM OCBOEHUS
paboueil mporpamMmebl, pacrpee’aEHHbIM M0 TogaM 00yueHHsl, CTPYKTYPHUPOBAHO TaKUM 00pazoMm,
4TOOBI OBJIAJICHUEC TCOMETPUICCKUMHU IIOHATUAMHU u HaBBIKaAMH OCYHICCTBIIAIOCH
MOCJIEI0BATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM NPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHS BKIIFOYAJIUCH B O6HIYIO CUCTEMY I'€COMETPUUCCKHUX HpeI[CTaBJ'IeHI/Iﬁ o6yqa}onmxcsf,
pacumpsis ¥ yriayousis e€, o0pas3ys IpOoUHble MHOKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B coorBerctBum ¢ YueOHbiM maHom ['KOY AO «B(c)OII Ne 10» ma 2025 — 2026
y4eOHbIN To7 (cpeaHee obiiee oOpa3oBaHue, 0UHO-3a09Has popma oOydenus) u KamengapHbsim
yuebHbM Tpadgukom Ha 2025 - 2026 y4eOHBIH rojg Ha HU3yYeHHE INpeAMETa T'€OMETPHH

OTBOJHUTCA:

Kuaace Bcero 3a roa
10 xnacc 34

11 knacc 34
12 knacc 34

B coorBerctBum ¢ YueOHbiM mnaHom ['KOY AO «B(c)OII Ne 10» ma 2025 — 2026
y4ueOHbIi rTOoa (cpemHee ofmiee oOpazoBaHue, odHas (opma OOydeHHUs C TNPUMEHEHHUEM
JTUCTAaHIIMOHHBIX TexHosoruil) n Kanenmpapusim yueOHbIM rpaduxom Ha 2025 — 2026 yueOHbIi

T'OJ Ha U3YUYCHHUC ITPEAMECTA I'COMCTPUN OTBOAUTCSH:

Kuaace Bcero 3a rog AyIMTOpPHBIE YaChI Yacsl 1is
He/1eJ1s1/To] CaMOMNOATOTOBKH
HeJ1eJIs1/ToN
10 xacc 34 1/34
11 xiacc 34 1/34
12 xmacc 34 1/34




COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonATne
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOE pacrionoxeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpelmuBawIuecss npsaMmbsle. llapamnenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
NapaJulebHble IPSMBIE B IIPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPIMBIX; I1APaUICIBHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHAIPABICHHBIMU CTOPOHAMH; YIOJI MEXKJy HpPSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTei. [IpocTeiimume mpocTpaHcTBeHHbIE GUTYPBI HA TIOCKOCTU: TETPAdIP,
Ky©0, mapajjieNienuIe]; IoCTPOSHUE CeUeHUH.

[lepneHaUKyIIpHOCTh HPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJSIpHbIE MpsSIMbIE B
IIPOCTPAHCTBE, NPSMBbIE IApAUICIbHBIE M IEPHEHIUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISPHOU
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJ MEXAY IPSAMOM M INIOCKOCTBIO; ABYTPAHHBIM yrol,
JUMHENUHBIN Yrojl ABYrpaHHOro yruia. llepneHaukyisp U HakJIOHHBIE: PACCTOSHHE OT TOYKHU JO
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM [0 IUIOCKOCTH, NPOEKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHauKyIIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX II0cKocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHOTOrpaHHUKH

IloHsiTHE MHOIOrpaHHUKA, OCHOBHBIC JJIEMEHTBl MHOTIOIDAHHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOT'OIPAHHUKHU; pa3BEPTKa MHOTOrpaHHuka. IIpusma: N-yrospHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi ¥ HAKJIOHHAs IPU3Mbl; OOKOBAs U MOJIHAsA IOBEPXHOCTH IIPU3MBI.
[Tapannenenunesn, npsAMOYTOJIbHBIN Mapauienenunen u ero cpoiictea. llupamuaa: n-yronapHas
nUpaMusia, TPaHU M OCHOBAaHUE NUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTh IHPaMUJIBbI;
npaBUjbHAas W YCEUEHHas MUpaMUJa. OIJIEMEHThl MpU3Mbl M nHUpaMuiabl. lIpaBunbHBIE
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMKJIa; MpaBUJIbHAs TPEyrojbHas MUpaMKIa U MPaBUIbHBIN TeTpasap; KyO. [IpencraBnenue
O TMpaBWIbHBIX MHOTOTPaHHHMKAX: OKTa’Ap, JojaeKadap U wukocadap. CedeHus] NpU3MBI U
MUpPaMUIBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuaax, napauieiaenuneaax, NpaBuibHbIX MHOIOTPAaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yriasl. [Lnomans 00koBOM
MIOBEPXHOCTU U IIOJIHOM IIOBEPXHOCTH IPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema o
OOKOBOM TMOBEPXHOCTH TPsSiMOM mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTHU
NpaBWIbHON NMUpaMuibl, TeOpeMa O IUIOMAAM yced€HHoM nupamunabl. [lonatue o6 oOBEMe.
O0bEM upamMuIbl, MIPU3IMBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXIY IUIOMAAIMU TOBEPXHOCTEH,
00bEMaMHU TO0OHBIX TEJL.

11 KUIIACC

Tesa BpanieHus

[{wimHapuyeckass MOBEPXHOCTb, 00pa3yroliue IMIMHAPUYECKOM TMOBEPXHOCTH, OCh
WIMHpUYEcKol nmoBepxHocTu. Lummuap: ocHoBaHMs M OOKOBasi HOBEPXHOCTh, 0Opa3ytonias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yloliye KOHUYECKOW MMOBEPXHOCTH, OCh W BEpIIMHA
KOHMYEeCKoW moBepxHOcTH. KoHyc: OcHOBaHMe M BepuUIMHA, 00pa3ymoomas U OCh; IJIONIAIb
OOKOBOM U TOJHOM MOBEPXHOCTHU. YCEUEHHBIN KOHYC: 0Opasylollue M BbICOTA; OCHOBaHUS U
OOKOBast MOBEPXHOCTb.



Cdepa u map: ueHTp, paiauyc, IuaMeTp; IUIOMIaIb MOBEpXHOCTH cheprl. Bzanmmuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3o00paxenue e BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa u KoHyca.

KomOuHanuu Tten BpalieHus U MHOTOTPaHHMKOB. MHOIOTpaHHHK, OINHCAHHBIA OKOJO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJIH TEJI0 BpallleHUsI.

[Tonsitne 00 o0béMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
PSIMOYTOJIBHOTO Tapaiiienenuneaa u cieactsus u3 He€. OO0bEM nmnmHapa, konyca. O0béM
nrapa ¥ miomasib cepsl.

[Tonobupie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOIMIAIIMU MOBEPXHOCTEMH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenuss uunuHApa (MapajuielbHO M NEPIEHIUKYISIPHO OCH), CEUEHHUS KOHyca
(mapaenbHOe OCHOBAHUIO U POXO/SIIEE YEpPE3 BEPILUHY ), CEUECHUS 11apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocty U B mpocTpancTBe. C0KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHApHBIM BekTopam. IIpaBuiio
napajuienenunena. Pemenue 3aaay, CBSI3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEHCTBUIN C BEKTOPAMHU.
[IpsimoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatel BekTopa. Ilpocteiimiue
3a7a4d B KOOpJAMHATax. Yroja Mexay BekTopamu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay MpsIMBIMUA U IJIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOH MHpuU
peLIeHUH TeOMETPUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepPU3yOTCs:

I'paxknanckoe BocniuTanue:

Cc()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHUMOJCHCTBOBATh C COLIMAIBHBIMU HHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTHyeckoe BocIMTaAHUE:

c(OPMHPOBAHHOCTHIO POCCUIMCKOM IPpa)TaHCKOW MJACHTHYHOCTH, YBOKEHUS K MPOILIOMY
U HACTOSALIEMY POCCUKMCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTUIKEHUSM
POCCHICKMX MAaTE€MaTUKOB M POCCUMCKOM MATEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUIO ATUX
TOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH pPOCCHIICKOTO Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIIbHOCTBIO YUEHOIO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYIMBOTO Oy TIyIIEro.

JcTeTH4YeCKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOLIEHWEM K  MHUPY, BKIOYasg ACTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, PaACCYk ACHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHWUA B HHTEpecax
310pOBOTO U 0€30mMacHOro oOpasa >KU3HU, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PETYJsIpHAs (Qu3nuecKas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHOU
JIEATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHHUEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K Pa3IMUYHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MpPUIIOKEHUSIMHU,
YMEHHEM COBEpIIIATh OCO3HAHHBIM BBHIOOp Oyayliei nmpodeccun U peaan30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHBI, TOTOBHOCTHIO U CHOCOOHOCTHIO K MaTeMaTH4eckoMy OOpa3oBaHUIO U
caM0OOpa30BaHMIO HAa TPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B
PEILICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKON HApaBIEHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KyJIbTYPhl, MOHUMAHUEM BIUSHUS COILMATIBHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM
I00AaNbHOTO  XapakTepa OKOJOTHMUECKUX  MpoOJieM; OpUEHTAalMe Ha  MpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIsl PEHICHUs 3a/7ad B 00JIACTH OKPY>KAroIIeH Cpepl, JIaHuPOBAHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JUIsI OKPYKAIOLIEH Cpeibl.

I{eHHOCTH HAYYHOTO NTO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW M OOIECTBEHHOMN MPAKTHKW, TOHUMAaHUEM MaTEMaTHYECKON HAyKH Kak cepbl
YeJIOBEUECKOU JIEATEIbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIs Pa3BUTHUS LUBUIN3AINY;
OBJIQJICHHEM SI3BIKOM MAaT€MAaTHUKH W MaTEeMaTH4YeCKOW KYJIbTypOW KaK CPEICTBOM ITO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJISATH TNPOEKTHYI0 M HCCIEAOBATENIbCKYIO JIESTEIbHOCTh
WHJUBUIyaJIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI y4eOHOTO TpeameTa « MaTemMaTukay
XapaKTePU3YIOTCSI  OBIIQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OCliCMBUIMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbIMU
oelicmseusmu.

1) Vuusepcanvhvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YUarowmuxcs (0C8OeHUe Memo008 NO3HAHUS OKPYICAIWe20 MUupd,
npuUMeHeHue 102ULeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

Ba3zoBble JJornuyeckue aeiicTBUA:

o BBISIBISITh U XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKA MAaTEMAaTHYECKHX OOBEKTOB,
NOHATUH, OTHOIICHUHA MEXAYy TMOHATUAMH; (OPMYJIMPOBATH ONPEACICHUS  TOHSTHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(UKAIMKA, OCHOBAHUS Uil 0000IIeHUs u
CpaBHEHWSI, KPUTEPHUH ITPOBOIUMOTO aHAIIN3a,;

o BOCIIPHMHUMATD, Q)OPMYHI/IPOBaTL n Hp606paBOBLIBaTB CYKACHUA: YTBCPAUTCIBHBIC U
OTpUIATCIIbHBIC, CAUMHUYHBIC, YACTHBIC U O6HII/IG; YCJIOBHBIC;
L4 BBIABJIATE MAaTCMATUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3HW U IIPOTUBOPCHUA B q)aKTaX,

JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX; MpeanaraTb KpPUTEpUU s BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

L4 ACJIaTh BBIBOJALI C HMCIOJB30BAHUCM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W HWHIAYKTHUBHBIX
YMOSaKHIO‘{CHI/Iﬁ, YMO3aKJ'IIO‘leHI/II7I I10 aHaJIOTHH,
o IpOBOAUTL CaMOCTOATCIIbHO JOKAa3aTCJIbCTBA MAaTCMATHUUCCKUX YTBep)I(I[eHI/Iﬁ (HpHMHe u

OT MPOTHBHOIO), BBICTPAMBATh ApPryMEHTALMIO, IPUBOIAMTH HPUMEPHl W KOHTPIPHMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYXK/ICHHS U BHIBO/IBI;
o BBIOMpaTh CHOcO0 pemeHus ydeOHOW 3amgayn (CpaBHHBAaTh HECKOJIBKO BapHAaHTOB
pemieHus, BbIOMpaTh HamOoJee MOAXOMSAIMUN C YYETOM CaMOCTOSITETIBHO BBIICICHHBIX
KPUTEPHEB).

Ba3oBbie ncciienoBaTebcKue 1eicTBUA:
o WCTOJNB30BaTh  BONPOCHI  KaK  HMCCIENOBATEIbCKUH  WMHCTPYMEHT  TIO3HAHUS;
(bopMyIMpoBaTh BONPOCH], (PUKCUPYIOIIME IPOTUBOpEUHE, NpoOIeMy, YCTaHaBIMBATh HCKOMOE
U TaHHOE, (OPMUPOBAThH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;
o MPOBOJIUTh CAMOCTOSITENIHO — CIUIAHWPOBAHHBIA  AKCIEPUMEHT, HCCIIEAOBAaHUE TI0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHHUS, IMPOIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00beKTaMHU, IBJICHUSIMH, ITPOLIECCAMH;
. CaMOCTOSITENIbHO (hOpMyJIMPOBaTH 0OOOIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOICHNS, UCCIIEIOBAHMSI, OLEHUBATH JIOCTOBEPHOCTH IOJIyUYE€HHBIX PE3YJIbTAaTOB, BHIBOJIOB U
0000I1IEeHHI;
. IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, & TAKKE BBIABUIaTh MPEATIOIOKEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHUSX.

Padora ¢ naopmanmeii:

. BBISIBIIATH Ae(PUIUTHI HHPOPMALIUH, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BONPOC U IS
pELIeHNS 3a1a4H;
. BbIOMpaTh HMH(OpPMALMIO W3 HUCTOYHUKOB PA3IMYHbIX THUIOB, AaHAJIU3UPOBATb,

CHUCTEMaTH3MpOBaTb M HHTEPIPETUPOBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MpeJICTaBICHHUS;

. CTPYKTypupOBaTh  HHGOpMaIMIO, NPEICTaBIsATH €€ B  pPa3IMYHBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;
. OLIEHUBATh HAAEKHOCTH MH(OPMAIMM IO CAMOCTOATENBHO C(HOPMYIUPOBAHHBIM

KPUTEPHSIM.



2) Vuusepcanvhvie KoMMyHuKamueHnwvle Oelicmsus, 0becneyusaom cQopmuposaHHoCb
COYUANLHBIX HABLIKOG 00YUAIOUUXCHL.

Oo0menue:
o BOCIIPUHMMATh U (HOPMYJIUPOBATh CYKIEHHUS B COOTBETCTBUM C YCJIOBUSAMHU M LEIAMU
oO0IIeHus; ACHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHMsSI B YCTHBIX M IHMCbMEHHBIX
TEKCTaxX, JaBaTb IIOSICHEHUS IO XOAY pEUIeHMs 3aJadd, KOMMEHTUPOBATh IIOJy4YEHHBIN
pe3yJbTar;
o B X0Jie 0OCYX/I€HUs 3aJaBaTh BOIIPOCHI 110 CYLIECTBY OOCYXk/1aeMOW TeMbl, IIPOOIEMBI,
pemaeMoil 3a1aum, BbICKA3bIBaTh WJEH, HALCJIEHHbIE HA IOUCK PEIICHHUS; CONOCTAaBISTh CBOM
CYX/IEHUS C CYKACHUSAMH JPYTUX YYaCTHUKOB JManora, oOHapy>KHBaTh pa3jIM4Me U CXOJCTBO
NO3HILIMI; B KOPPEKTHOMH (hopme (popMyInpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,
o IIPEJICTABIIATh PE3YJIbTaThl PEIICHUs 3a7aud, SKCIIEPUMEHTA, UCCIIEJOBAHMS, IPOEKTA;
CaMOCTOSITENIbHO  BbIOMpaTh (opMmaT BBICTYIUICHMs ¢ Y4Y€TOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHnuecTBo:
o MIOHMMAaTh U MCII0JIb30BaTh MIPEUMYIIECTBA KOMAaHIHON U MHIMBUAYaJIbHONW paOOThl MpU
pemieHNr y4eOHBIX 3aj1a4; MPUHUMATh LEIb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATH
OpraHu3alMl0 COBMECTHOM paboOThl, paclpenensaTh BUIbl padoT, JOrOBapHBaThbCs, 00CYXKAATh
MPOILIeCC U Pe3yabTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JIIOJICH;
. Y4acTBOBATh B TPYIIMOBBIX (Gopmax paboThl (00CYXIeHHs, OOMEH MHEHHUH, «MO3TOBBIC
IITYpPMBl» M HHBIE); BBIIOJIHATH CBOK 4YacTb pabOThl M KOOPJMHHUPOBATH CBOU JEHCTBHS C
JpYrMMHM 4IEHaMHM KOMAaHIbl; OLIEHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOLIMI MPOIYKT MO
KPUTEPHIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUS.

3) Vuusepcanvuvie pecynamusnsie oeticmsus, obecneuugaiom popmuposanue Cmoicio8bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.

Camoopranusaunus:
o COCTaBJIATh IUUIaH, aJIFOPUTM DELIEHUs 3a/adyd, BbIOMpaTh CHOCOO peHieHHs] ¢ y4éTOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4€TOM HOBOM MH(DOpMALIUK.

CaMOKOHTpPOJIb:
. BJIaJIeTh HaBbIKaMM MTO3HABATEIBHOM peduieKCuu KaKk 0OCO3HAHMS COBEPILAEMbIX JeHCcTBUI
U MBICIUTENbHBIX MPOLIECCOB, HUX pe3yibTaTOB; BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHNUs MaTEMaTUUECKOH 3a7aun;
o MIPENBUIETh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTbH IIPH PELIEHUM 3aa4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
o OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIM U YCIOBUSAM, OOBSICHATH NPUYUHBI
JOCTMDKEHUSI WM HEJOCTHKEHHsI pe3yJbTaToOB JeATeNbHOCTH, HAaXOIWTh OLIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, MPSAMasi, INIOCKOCTb.

IIpuMeHATh aKCMOMBI CTEPEOMETPHUM U CIIEICTBUSI U3 HUX MPU PEIIEHUN T'€OMETPUYECKUX
3ajad4.

OHepI/IPOBaTI) IIOHATUSMU . napannem,Hocn, nu HepHeH)II/IKy.]'IHpHOCTB HpﬂMI)IX n
IIIOCKOCTEH.

KnaccuduiupoBaTs B3aMMHOE pacioI0KEeHUE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh TOHATUSMU: JIBYTPaHHBIM Yroj, TpaHU MABYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa; TUHEHHBIN YToJI IBYTPAHHOTO yTiia; TpaaycHas Mepa JABYTpaHHOTO yrJa.



OmnepupoBaTh MOHATHAMH: MHOTOTPAaHHUK, BBITYKJIbIH M HEBBITYKIBIH MHOTOTPaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, TPABUIBLHBI MHOTOTPAHHUK.

PacriosHaBaTh OCHOBHBIE BHIBI MHOTOI'PAaHHUKOB (IMpaMUIa; MPU3MaA, MPSIMOYTOJIbHBIH
napajuieNienunes, Kyo).

KnaccuduuumpoBare MHOTOrpaHHUKHM, BbIOMpasi OCHOBAaHUS JUIS  KJIAcCH(HUKAIUU
(BBIYKJIBIE W HEBBINYKIbIC MHOTOTPAaHHHMKH; IPABUJIbHBIE MHOTOTPAHHHUKH; TPSIMbIC U
HAKJIOHHBIC TTPU3MBI, TAPAJUICIICIIUIIC/IbI).

OnepupoBaTh MOHATUSAMH: CEKYILasi TNIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBSICHATH MPUHIMITEI HOCTPOCHHSI CEUCHNH, HCTIONIB3YSI METOJ CIIC/IOB.

CtpouTh ceueHHs] MHOTOTPAaHHHKOB METOJOM CIIEJIOB, BBIIOJIHATH (BBIHOCHBIC) TIOCKUE
YEepPTEXXH U3 PUCYHKOB IIPOCTHIX O0BEMHBIX (QUTYp: BU CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxoXIEHHE TEOMETPUYECKMX BEIMYMH TI0 o0pa3naMm HiIu
QITOpUTMaM, NPUMEHSS W3BECTHBIC AHAJMTUYECKHE METOJbl INPH PEHICHUH CTaHAapTHBIX
MaTeMaTHYECKUX 3aad Ha BBIYMCICHHUE PACCTOSHHUM MEXIy IBYMS TOYKaMH, OT TOYKU JO
OpSMOH, OT TOYKH J0 IJIOCKOCTH, MEXK/y CKPEIINBAIOIINMHUCS TPSMBIMH.

Pemate 3amaum Ha HaxoXKIEHHE TEOMETPUYECKMX BEJIMYMH MO0 oOpasuam Win
ITOpUTMaM, NPUMEHSS H3BECTHBIC AHAJMTUYECKHE METOIbl TNPH PEHICHUH CTaHAapPTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYMCICHHE YTJIOB MEXIY CKPEIIMBAIOIIUMUCS MPSIMBIMH, MEKIY
IPSMOH H TUIOCKOCTBIO, MEXY TIOCKOCTSIMH, IByTPaHHBIX YTJIOB.

Borancnars 00bEMBI B TIJIOMIAN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MUPaMUIa) C
NpUMEHEHHEM (OPMYJ; BBIUUCIATH COOTHOIICHHS MEXKIy IUIOMIAsSMU ITOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh MOHATHSMHU: CHMMETPHsSI B IIPOCTPAHCTBE; LEHTP, OChb M IJIOCKOCTb
CUMMETPHH; IEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBHI.

N3Brnekath, MpeoOpa3oBbIBATh U WHTEPIPETUPOBATH HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaX U PUCYHKAX.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHHS CTEPEOMETPUUYECKUX  3ajad,
NPEIOIArafoIIuX HECKOIBKO IIaroB pEIIeHUs, eCIM YCIOBUS NMPUMEHEHHs 33/JaHbl B SIBHOU
dopme.

[TpuMeHATh TpOCTEHIIME TPOTPAMMHBIE CPEICTBA W AIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IPU PELICHUU CTEPEOMETPHUECKUX 3a/1au.

[IpuBoNMTH, TpPUMEpPH MATEMaTHYECKUX 3aKOHOMEPHOCTEW B TPUPOAE U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TOJTYYEHHBIC 3HAHWS HA TMPAKTHKE: aHAJIM3UPOBATH peallbHbIE CUTYAIluH MU
NPUMEHATh M3YYEHHbIE TOHSATHA B  TpOLEcce TOMCKa PEHICHHS  MaTeMaTHYECKH
cOpMyYITHPOBAHHONW TPOOIEMBI, MOAEITHPOBATH pPEATbHBIE CHTYyallMd Ha S3bIKE T€OMETPHH,
UCCIIEIOBaTh MOCTPOEHHBIE MOJIENU C HMCIOJIb30BAaHMEM I€OMETPUYECKHUX TOHATHH U Teopem,
ammapara anreOpbl; penaTth NPakTUIECKUe 3aa9u, CBI3aHHbIE C HAXOXKICHUEM TeOMETPUUIECKIX
BEJINYMH.

11 KJIACC

OnepupoBatb TIOHSITUSIMHU WIHHpUYECKast MMOBEPXHOCTb, oOpazytolue
LWIMHIPUYECKON OBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yrolue KOHUUECKOH
MOBEPXHOCTH, KOHYC; cepruecKas MOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (MUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI TTOTyYEHUS TEJl BPaIllCHUS.

KnaccudumupoBars B3auMHOE pacmtofioskeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHWE MIAPOBOTO CII0S, BBICOTA MIAPOBOTO CJIOS; APOBOM CEKTOP.

Breruncnate 00bEMBI U TUIOMIAIM TTOBEPXHOCTEH TeN BpallICHUs, T€OMETPUUYECKUX TET C
npuMeHeHueM (Gpopmyir.



OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHMK, BIUCAHHBIA B c(epy M ONUCAHHBIA OKOJIO
cdepsr; chepa, BIECaHHAs B MHOTOTPAHHUK HJTM TEJIO BPAIICHUS.

BbIuuciaTe COOTHOLICHUS MEXIY IUIOIAASMU IOBEPXHOCTEH M 00bEMamMM MOJIOOHBIX
Tell.

N300paxkaTh n3ydaemble (GUIypbl OT PyKH M C IPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TeJl BPALICHUSI.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BbIBATE HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (PUTrypax, MpeaCTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE ACUCTBUSA CI0KEHUS BEKTOPOB, BEIUMTAHUSA BEKTOPOB M YMHOXKCHHS BEKTOpa
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMU OHU 00J1a/1at0T.

[IpuMeHATh paBUIIO NapasuIeICINIIEIA.

OnepupoBaTh NOHATUSAMHU: JI€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJI MEXKIY BEKTOPAMH, CKaJSIPHOE
IIPOU3BENICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuts cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpPaMH,
CKaJISIPHOE MPOU3BEECHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (axkTbl JUId pELIEHHs CTEPEOMETPUYECKUX — 3ajad,
IIPEANOJIAraloIIMX HECKOJIbKO IIAaroB PEIICHMS, €CIM YCJIOBHs IIPUMEHEHHs 3aJlaHbl B SIBHOU
dbopwme.

Pemate mpocreiiye reOMETpUYECKHE 3a/1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO
METOJa.

Pemate 3amaun Ha JOKa3aTelbCTBO MAaTEMaTHYECKMX OTHOIIEHMM M HaxXOXKICHUE
reOMEeTPUYECKUX BEJIMYMH MO 00pa3laM MM aIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
peLIEeHNH CTaHJAPTHBIX MATEMAaTUYECKUX 3a1a4.

[IpuMeHATh IpocTEeHIIne NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a]1a4.

IIpuBoauTe mpUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJAE U JKHU3HH,
pacro3HaBaTh IPOSBICHHE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJIyYEHHBIE 3HAHWS HA IPAKTUKE: aHAIU3UPOBATh PEAIBHBIC CUTyalUud U
NIPUMEHATh  W3Y4YEHHBbIE IIOHATHUA B  IIPOLIECCE IIOMCKA  PEIICHUS  MaTeMaTH4EeCKH
chopMyIMpPOBaHHOW NpPOOIEMbI, MOAETUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE TI'€OMETPHH,
HCCJIEN0BATh ITOCTPOEHHBIE MOJIEIN C MCIOJIb30BAHMEM TI'€OMETPUYECKHX IOHATHM U TEOpEM,
anmapara anreOpbl; peniaTth NpakTHYECKUe 3a7aul, CBA3aHHbIE C HAXOXKAEHUEM IeOMETPUUECKUX
BEJINYMH.



TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

KoaudecTBO 4acoB

duekTpoHHbIe (LM (POBbLIE)

1.1\221 Haumenosanue pas/ie/ioB U TeM IPOTpaMMbl Beero Kourpoasnbie IIpakTuyeckne 00pazoBaTejbHbIE PeCcypChbl
padoThI padoThI (bubaunorexa IOK)
1 BBencHHE B CTEPEOMETPHIO 10 https://m.edsoo0.ru/1c209e37
o Tlpavere u IIOCKOCTH B NPOCTPAHCTBE. [TapanienbHOCTD 12 1 https://m.eds00.ru/1c209e37
OPSIMBIX U TIOCKOCTEH
3 IleprneHauKyJISpHOCTh MPSIMBIX U TIOCKOCTEH 12 1 https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 34 2 0



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

11 KJIACC

KoaunuecTBO 4acos

DJIeKTpPOHHbIe (LM (POBbIE)

Iy‘; HaumenoBaHue pa3je/ioB H TeM HPOrpaMMBbl Beero Konrpoabubie IIpakTuueckune 00pasoBaTejbHbIE PECYPChI
padoTsbI padoThI (bubsmoreka IIOK)
1 | Yrusl MeXy IpSIMBIMHU U TUIOCKOCTSIMH 10 1 https://m.edso0.ru/1c209e37
2  MHoOrorpaHHUKH 11 1 https://m.edso0.ru/1c209e37
3  OOBEMBI MHOTOTPaHHHKOB 9 1 https://m.edso0.ru/1c209e37
4 TloBTOpEHUE: CCUCHHUS, PACCTOSHUS U YTJIbI 4 https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 3 0



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

12 KUIIACC

KoaunuecTBO 4acos

DJIeKTpPOHHbIe (LM (pOBbIE)

I.yil HanmeHoBaHue pa3/ieJioB U TeM MPOrPaMMbl Beero Kontpoabuble | IIpakTnueckune | 00pa3oBaTe/ibHbIe pecypchbl
padoThl padoThI (budauoreka [HOK)
1 | Tena BpauieHus 12 https://m.edso0.ru/1c209e37
2 | O0BéMmsI TEN 5 1 https://m.edsoo.ru/1c209e37
3 | BeKTOpbl U KOOPAWHATHI B IIPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 | [loBTOpEHHUE, 0000IICHHE, CHCTEMATH3aIUs 3HAHUH 7 1 https://m.edsoo.ru/1¢c209e37
OBIHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



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

MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Koxn .
HpoBepsIeMOro IIpoBepsiemble NpeMETHBIE Pe3yILTATELI 0CBOCHHS OCHOBHOI
pesyabTaTa 00pa3oBaTeJILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
7 ['eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUKA, PsiMasl, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM M CJHEICTBHS W3 HHUX NPU PEIICHUH
reOMETPUUECKUX 33]1a4
73 OHepI/IpOBaTI: HNOHATUSAMU: NapaJIJIENbHOCTh U MEPIEeHAUKYIISIPHOCTD MPSIMbIX
U TJIOCKOCTEH
74 Knaccnq)HuHPOBaTL B3aMHOE pacrmonoxeHue IPSIMBIX
U IJIOCKOCTEH B IPOCTPAHCTBE
OmnepupoBaTh MOHATUSMHE: IBYTPAHHBINA yTOJl, TPaHU JIBYTPAHHOTO yTia, pedpo
7.5 JBYTPAaHHOTO YTJIa, JMHEHHBIA Yroj JBYTPaHHOTO YIJIa, TpaaycHas Mepa JBY-
I'PaHHOTrO yrIia
76 OnepupoBaTh HOHATHSAMHU: MHOTI'OI'PaHHUK, BHnyKnULIﬁ U HEBBIYKIIbIH
MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHUKA, TIPABHUJIbHBIA MHOTOTPAaHHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHHKOB (MHMpamMuia, NpU3Ma,
HPsIMOYTOJIbHBIH Napasienenunes, Kyo)
Knaccugumuponartsb MHOTOTPaHHUKH, BBIOHMpast OCHOBAHHS TUIst
7.8 Kiaccu(uKanuy (BBITYKJIBIE W HEBBINYKJIbIE MHOTOTPAaHHHUKH, IPABHIbHBIC
MHOT'OI'PaHHHUKH, IPSIMbIE U HAKJIIOHHbIE TPU3MBI, NTApaJIeJIenuIe /bl)
79 OnepupoBaTh NOHATUSIMH: CEKYILAs TNIOCKOCTh, CE€YEHHE MHOTOTPAHHUKOB
710 OOBSACHATh TPUHIMITBI TOCTPOSHHSI CEUYEHH MHOTOTPAaHHHKOB, HCIIONB3YS
METO/I CJIEJIOB
CTtpouTth cedeHuss MHOIOIPaHHUKOB METOJIOM CJIEJIOB, BHIMOJIHATH (BBIHOCHBIE)
7.11 IUIOCKME YEpPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEpXY,
cOOKy, CHU3Y
Pemrate 3a1aun Ha HaXOXKJEHHE T€OMETPUUYECKUX BEIUYHMH MO 0Opa3nam HiH
aJIrOpUTMaM, NMPHUMEHSS H3BECTHBIC AHAIMTUYECKUE METO/bl NPH peIIeHUH
7.12 CTaHJAPTHBIX MaTEMAaTHYECKMX 3a/ad Ha BBIYHCICHHE PACCTOSIHHNA MEXITy
JBYMST TOYKaMH, oT TOYKH (o PSIMOiA, oT TOYKHU
JI0 TUIOCKOCTH, MEX/1y CKPEIIMBAIOIIMMUCS MPSIMBIMU
Pemrate 3a1aun Ha HaXOKJEHHE T€OMETPHUECKUX BEIMYUH MO 00paslam iU
ITOPUTMaM, TMPUMEHsSSI W3BECTHBIC AHATHTUYECKAE METOMBI NPH PEIICHUH
7.13 CTaHJAPTHBIX MaTEMaTHYECKWX 3aJad Ha BBIYMCICHHE YTJIOB MEXIy
CKPEUIMBAIOIUMHUCS MPSIMBIMH, MEXIY HPSIMOM U IUIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB
Bbrauciare 00bEMBI M TUIOMIAJN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
7.14 NUpaMya) € TNpUMEHEHHEM (OpMyJ, BBIUMCIATH COOTHOLICHUS MEXIy
TUIOIIASIMU [TOBEPXHOCTEH, 00bEMaMu OJJOOHBIX MHOT'OI'PAaHHUKOB
715 OnepupoBarh MOHATUSMH: CHMMETPUSI B TIPOCTPAHCTBE, IIEHTP, OCh U
TJIOCKOCTh CHMMETPHH, IIEHTP, OCh M INIOCKOCTh CHMMETPUHU (UTYPHI
W3BnekaTb, MpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMALUIO O
7.16 IIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPEICTABICHHYIO HA YepTEkax

U PUCYHKax




[IpumensTs reomeTpudeckue (HakThl s PEIICHUs CTEPEOMETPUUECKHX 3a]1ad,

7.17 MIPEIOJIaraloIMX HECKOJbKO IIIaroB PEIIEHUs, €CIU YCJIOBUS MPUMEHEHUS
3aJaHbl B IBHOH opme
718 IIpuMeHATs  mpocTeHIIMEe  MNPOTPaMMHBIE  CPEACTBA UM JJIIEKTPOHHO-
] KOMMYHHKAIIMOHHBIE CHUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 3a1a4
719 [IpuBoauTE NpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpoaEe U
' KH3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHsTh MONy4YeHHbIE 3HAHUS HA MPaKTUKE: aHAJIM3UPOBATh peajbHbIC
CUTyallul W NPUMEHSATh U3YUYEHHbIC MOHATHSA B IPOIECCE TOUCKA PEeLICHHS
MaTeMaTH4ecKu C(HOPMYITUPOBAHHON MPOOIEMbI, MOJAEIMPOBATH peaIbHBIE
7.20 CUTyallud Ha SI3bIKE T€OMETPUH, UCCIEAOBATh MOCTPOCHHBIE MOJEIH C HC-
M0JIb30BAHUEM T€OMETPUYECKUX TOHSATUH M TeopeM, ammapaTta anreOpsl,
peliaTh MpakTUYECKUe 3a/a4yu, CBSI3aHHBIC C HAXOXICHHUEM TeOMETPUUYECKUX
BEJIMYHMH
11 KJIACC
Kon o
1poBepsieMoro IIpoBepsiemble NpeIMETHEIE Pe3yILTATLI 0CBOCHHS OCHOBHOI
pesyanTaTa 00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero odopasoBaHus
6 ['eomerpus
OnepupoBarh MOHATHSAMH: UWIMHIPUYECKAs MOBEPXHOCTh, 0OOpa3yrolue
6.1 MWINHAPUYECKON  MOBEPXHOCTH, IIMJIMHAP, KOHUYECKas MOBEPXHOCTH,
o0pasyronme KOHMYECKOH TOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh
6.2 Pacno3naBate Tena BpameHus (HUIUHIP, KOHYC, cdepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYSHHSI TEJI BPALICHHS
6.4 KnaccudumupoBats B3auMHOE pacnoioKeHHe chephl U MIIOCKOCTH
OnepupoBaTh MOHATUSIMH: LIAPOBOM CErMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CerMEHTa, LIapOBOM CIIOH, OCHOBaHME ILIAPOBOTO CJOs, BHICOTA IAPOBOTO
CJI0s1, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M MIOLIAJM  MOBEPXHOCTEW  Tedl  BpaLICHHUS,
' TeOMETPHUECKUX TeJl C MPUMEHEHHEM (HopMyJT
6.7 OmnepupoBarh MOHATHSIMHU: MHOTOTPAHHUK, BITUCAHHBIN B cepy M OMMCAHHBIN
' okoJ10 cepsl, chepa, BIIMCAHHAS] B MHOTOTPAHHUK WJIM TEJIO0 BpaIlleHUs
6.8 BbuncnaTe COOTHOIIEHHS MEXIy IJIONIAIIMHU MOBEPXHOCTEH W 00BbEMaMu
' 10TOOHBIX TEJ
6.9 N300pakaTh wn3y4aemble (QUTyphl OT PYKH W C TPHUMEHEHHEM IIPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
] buryp: BU cBepXy, COOKY, CHU3Y; CTPOHUTbH CEUSHHsI TEJI BPAICHHSI
W3BnekaTh, WHTEPIPETUPOBATh M  IMPEOOPa3OBBIBATH HHPOPMALHUIO O
6.11 IIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTexax
Y PUCYHKaxX
[TpumeHnsaTH TEeOMeTpUYecKHe (PAaKThI IS PELICHUs] CTePEOMETPUYECKHX 3ajad,
6.12 MPENIoJIaraloIuX HECKOJbKO IIIaroB PEIIEeHHUs, €CIU YCIOBUS MPUMEHEHUS
3aJaHbl B IBHOH opme
6.13 OnepupoBatrh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BbIMONHATE  JCWCTBUSL  CIIOKEHHUS] BEKTOPOB, BBIUUTAHHMS BEKTOPOB U
6.14 YMHOKEHHUSI BEKTOpa Ha YHCIO0, OOBSCHSTb, KAaKUMHU CBOIMCTBAMH OHHU

00J1a1ar0T




6.15

IIpuMeHATH MPaBWIIO NAPAJIIEIICIUIIEAA IIPU CII0KEHUHU BEKTOPOB

6.16

OHepI/IpOBaTL IMOHATHUAMUA: NCKAPTOBbBI KOOPAWHATBI B IPOCTPAHCTBE, BEKTODP,
MOAYJIb BEKTOpaA, paB€HCTBO BEKTOPOB, KOOPAHWHATBI BCKTOpA, YIrojd MCEXIY
BCKTOpPAaMH, CKaJIIpHOC MIPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC n
KOMILJIaHAPHBIC BEKTOPEI

6.17

Haxonutb cyMMy BEKTOpPOB U IPOU3BEJCHUE BEKTOpA HA YKCIIO, YTOJI MEXKIY
BEKTOPaMH, CKaJISIpPHOE MPOU3BE/ICHUE, PACKIIAIbIBATH BEKTOP IO IBYM HEKOJI-
JIMHEAPHBIM BEKTOPaM

6.18

3al[aBaTB IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemrats HpOCTGI;'IIHI/IC rCOMCTPHUYCCKUC 3ada4yu Ha MNPUMCHCHHUEC BCKTOPHO-
KOOPJZIMHATHOI'O MCTOAa

6.20

Pemar, 3amauM Ha [QOKAas3aTeIbCTBO MATEMAaTUYECKUX OTHOIIEHUH U
HaxOXXJICHUE TEOMETPUYECKUX BEJIMYWH MO o0paslaM WIH aJlropuTMam,
MPUMEHSSI U3BECTHBIE METObI IIPU PEIICHUH CTAHIAPTHBIX MaTEMaTHYECKUX
3a1a4

6.21

[IpumensaTh  mpocTellne  MNpPOrpaMMHBIE  CPEIACTBA M JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMbI TP PEUICHUN CTEPEOMETPUUCCKUX 3a]1a4

6.22

HpI/IBO,I[I/ITb IMPpUMCPbl MAaTCMATHUUYCCKUX BaKOHOMepHOCTCﬁ B IIpHUPOAC H
JKM3HH, paCIIO3HABATH ITPOABJICHUC 3aKOHOB I'COMETPUU B UCKYCCTBC

6.23

[IpuMeHsTh MONMy4YEHHbIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh peajbHbIC
CUTyallul U NPUMEHSATh MU3YUYEHHbIE MOHATHSA B IPOLECCE IOUCKA PELICHUS
MaTeMaTH4ecKu CQHOPMYIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATH peaabHbIe
CUTyallUl Ha SI3bIKE T'€OMETPUHU, UCCIEA0BATH IOCTPOCHHBIE MOJEIN C HC-
[I0JIb30BAHUEM T€OMETPUYECKUX MOHATUH M TEOopeM, ammapaTta anreOpsl,
pelarh NpakTUYECKUe 3a/1a4yd, CBSI3aHHBIE C HAXOXJIECHHEM T€OMETPUUYECKUX
BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

7

['eomerpus

7.1

OcHoBHblE  NOHATHUS ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBo. [loHATHE 00 aKCMOMAaTHYECKOM IMOCTPOSHHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUU U CIEICTBHS U3 HUX

7.2

B3anMmHOe pacnosiokeHue NpsAMBIX B IIPOCTPAHCTBE: IEpeCeKaroluecs,
napajuieJbHble M CKpeluBaronecss npsmele. [lapamiensHOCTs OpSIMBIX U
IJIOCKOCTENl B MPOCTPAHCTBE: IMapajuleNIbHbIE MpsIMBIE B IPOCTPAHCTBE,
MApAJIENBHOCTD TPEX MPSAMBIX, MMAPAJUIETBHOCTD MPSIMOM U INIOCKOCTH. Y TJIbI
C COHAIIPABJIECHHBIMUA CTOPOHAMH, YTOJ MEXKIY INPSIMBIMUA B IMPOCTPAHCTBE.
[TapannenpHOCT  IUIOCKOCTEH:  MapajulelibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX IIockocTeit. IlpocTeiimne mpocTpaHcTBeHHbIE (UTYPBI Ha
IJIOCKOCTH: TETpalip, KyO, MapajjiesienuIe]], IOCTPOCHUE CEUEHUM

7.3

[lepneHUKyIAPHOCTD NMPSAMOM M IUIOCKOCTHU: NEPHEHAUKYISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NpPSMBIE MapajuIelbHbIE U NEPIEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYJISIPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpemMa O MpsIMOMU
MEPIEHIUKYIISIPHON INIOCKOCTH. YTJIBI B MIPOCTPAHCTBE: YTOJ MEXAY IPAMON
U TUIOCKOCTHIO, JBYTPaHHBIA YTrOJI, JIMHEHHBIA Yrojd JBYIPAaHHOIO YrJa.
[lepneHIuKyIslp W HAaKJIOHHBIE: PACCTOSIHME OT TOYKM [JO IUIOCKOCTH,
paccTosiHHE OT MPSIMOM 0 IJIOCKOCTH, HPOEKIUs (UIypbl Ha IJIOCKOCTb.
[lepneHUKYIAPHOCTh IUIOCKOCTEH: NPU3HAK NEPHEHAMKYJSIPHOCTH JBYX
mockocteil. Teopema o TpEX neprneHuKyaspax

7.4

IToHsTHE MHOTOIPAaHHHKA, OCHOBHBIE YJIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE U
HEBBIMYKJIBIE MHOTOIDaHHUKH, pa3BEPTKa MHororpaHHuka. [lpusma: n-
yrojibHasi Ipu3Ma, TpaH! U OCHOBAHUS MTPU3MBI, IIpsIMasi U HaKJIOHHAsI IPU3MBI,
OOKOBas W MOJHAs MOBEPXHOCTh NMpu3Mbl. [lapannenenumnesn, npsMoyroiabHbIN
napajuleJienunen 1 ero cBoicrea. [Ilmpamuaa: N-yroiapHas nupamuja, TpaHu U
OCHOBAaHHE TNHpaMHJbl, OOKOBass M TOJHAs MOBEPXHOCTb MUPAMUJIBI,
MpaBWIbHAsg U yceu€HHasl MNUpamMuaa. OJIEMEHTbl TNPU3Mbl U HUPAMUJIBIL.
[IpaBuiibHBIE MHOTOTPAaHHUKHU: TOHSATHE MPABUIBHOTO MHOTOTPaHHMKA,
IIpaBWIbHAs TpU3Ma W IpaBWIbHAs NHpPaMUJa, IPABWIbHAS TPEyToJIbHAS
nUpaMyia M OpaBWIbHBIM TeTpasap, kyO. IlpencraBieHune o mnpaBHIIBHBIX
MHOT'OTPaHHUKAX: OKTa’Ap, AOAEKASIP, UKocadap U Apyrue CedeHus: npu3Mbl
Y TUPAMU/IBI

7.5

CI/IMMCTpI/ISI B TIIPOCTPAHCTBE: CHUMMCETPUA OTHOCUTCIIBHO TOYKH, Hp}IMOfI,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPUU B IHpaMHuJax, MapajljiCJICcnuicaax,
IMpaBHUJIBHBIX MHOTOT'paHHUKaX

7.6

Bbluncienue »IE€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHald, YTJbl.
[Tnomans GOKOBON MOBEPXHOCTH M TOJHON MOBEPXHOCTH HPSAMOM NPHU3MBI,
IJIOUIalb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBIL.
[Tnomans ©GOKOBOI MOBEPXHOCTM U TOBEPXHOCTH MPABHIBHOM MHUPAMUIBL,
Teopema O Mmioniagu yceu€HHoW nupamunbl. [lonsatue o6 o6wvéme. OOBEM
IMPaMMJIbL, TPU3MBI

7.7

[TomoOuble Tema B mpocTtpaHcTBe. COOTHONIICHHS MEXKIY IUIOMIAIIMU
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEIl




11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

6

['eomeTrpus

6.1

Ly gprudeckast MOBEPXHOCTb, obpasyrolue LMJTHHIPUYECKON
IMOBCPXHOCTHU, OChb L[HJIHHI[pH‘-IeCKOﬁ IMOBCPXHOCTH. I_II/UII/IHI[p: OCHOBAaHHUA U
OOKOBasi TIOBEPXHOCTh, OOpa3yromias ¥ OCh, IUIOMAAh OOKOBOW W TOIHON
MOBEPXHOCTH

6.2

Konunyeckass moBepxHOCTh, 00pa3yroniye KOHUYECKOH MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MNOBepXHOCTH. KOHyc: OCHOBaHME M BEpIIUHA,
oOpa3syromas ¥ oCh, IUIONIAJb OOKOBOM M IMOJTHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIolye 1 BbICOTa, OCHOBaHUS U OOKOBAast MOBEPXHOCTh

6.3

Cdepa m map: meHTp, paawyc, AWMAMETP, IUIOUIA]b TOBEPXHOCTH C(EpHI.
Bsanmuoe pacnonoxxenue chepsl UM IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K
chepe, oniaap chepsl

6.4

N300pakeHue Tes BpalleHus Ha IJI0CKOCTH. Pa3BépTka MUIMHApa U KOHyca

6.5

KomOuHaIu e BpaleHnss i MHOTOTPaHHUKOB. MHOTOIpaHHUK, OMHCAHHBIH
okoJ10 chepsl, cdhepa, BliMcaHHAsi B MHOTOTPAHHHUK, WJIHM TEJIO BPAIlCHUs

6.6

[Tonstue 06 006bEme. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00bEMe
PSIMOYTOJIBHOTO Tapajulesenumena u ciaencTsus u3 He€. OO0bEM muamHIpa,
KoHyca. O0bEM 11apa U mIomaab cepbl

6.7

[TogoOubie Tema B mpocTpancTBe. COOTHOMICHHS MEXIY IUIOMIAAIMHU
MOBEpXHOCTEH, 00bEMaMH MOAOOHBIX TET

6.8

Ceuenust nuIMHIpa (MapajljIesIbHO U MEPIEHIUKYISIPHO OCH), CEYEHHUS KOHYCa
(mapajuienabHOE OCHOBAHUIO M IPOXOJdIIee Yepe3 BEepIUIMHY ), CEUSHUs 11apa

6.9

BexTop Ha muiockocT U B npocTpaHcTBe. ClI0)KEHHE U BBIYMTAHUE BEKTOPOB.
YMHOXeHUE BekTopa Ha 4yucio. PasnoxkeHne BekTopa 1O TpEM
HEKOMIUIaHApHBIM BekTopaM. [IpaBmiio napaimenenunena. Pemenue 3anad,
CBSI3aHHBIX C IPUMEHEHUEM MPABUJI ICHCTBUI C BEKTOpaMHU

6.10

[IpsimoyronbHasi cucreMa KOopAMHAT B npocTpaHcTBe. KoopauHaTsl BekTopa.
[Ipocreiimume 3agaunm B KOOpAMHATAaX. YToji Mexay BekTopamu. CkanspHoe
MIPOM3BEJCHNE BEKTOPOB. BpluncieHwe yrioB MeXIy MpsMbIMU U
IJIOCKOCTSIMH. KoopannaTHO-BEKTOPHBIN METOJ npu peleHnn
reOMETPUYECKUX 3a/1a4




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero oOpa3oBaHus

Brnanenne meromamm 10Ka3aTesbCTB, aJrOPUTMAMM PEIICHUS 3a]ad; YMEHHUE
bopMyIHpOBaTE M  ONEPUPOBATH TOHATUSAMH: OIPEICICHUE, aKCHOMa,
TEeopeMa, CIEJCTBUE, CBOHCTBO, NMPHU3HAK, JI0KA3aTEIbCTBO, PAaBHOCHIIbHBIC
(GOpMYIHpPOBKH; MPUMEHATh UX; yMeHue (opMynupoBaTh oOpaTHOe U
IPOTHBOIIOJIOKHOE YTBEP)KJICHUE, HPUBOJAUTH HMPUMEPHl U KOHTPIPUMEPHI,
UCIIOJIB30BATh METOJI MATEMAaTHYECKOH MHIYKIUH; TIPOBOIUTD TOKA3aTeIIbHbIC
paccyXIeHHus MpHU PEUICHWH 3a7ad, OICHHWBATH JIOTUYECKYIO MPABHIIbHOCTH
paccyKJIeHHIi; yMEHUE ONIEPUPOBATH MOHATUSMH: MHOXKECTBO, ITOJIMHOKECTBO,
omepalMyd  HaJ  MHOXECTBAMH; YMEHHE  HCIHOJIB30BaThb  TEOPETHKO-
MHO>KECTBEHHBIH amnmapar Ui ONHMCAHHUS PEalibHBIX MPOIECCOB W SBJICHUH U
IpU PElICHUH 33]ad, B TOM YHCIE U3 JPYTHX Y4eOHBIX NMPEIMETOB; YMEHHUE
OIIEpUPOBATh TMOHATHIME: Tpad, CBA3HBIH Tpad, IAepeBo, IMUKI, rpad Ha
IUIOCKOCTH; YMEHHE 33[aBaTh M OMHCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMH;
UCIIOJIb30BaTh Ipad)bl IPU PELICHUH 3324

YMeHHe onepupoBaTh MOHATHAMU: HATYypaJIbHOE YHCIIO, LIEJIOE YHUCIIO, CTEIIEHb
C LEeNbIM II0Ka3aTeleM, KOPEHb HATypaJIbHOW CTENEHH, CTENEHb C
palMOHAIBHBIM II0KA3aTeeM, CTENEHb C JEHCTBUTENBHBIM II0Ka3aTeleM,
jorapuM 4yucia, CUHYC, KOCUHYC M TaHT'€HC MPOU3BOJBHOIO YUCIIA, OCTATOK
10 MOAYIIO, PAlUOHAIBHOE YHCIO, HPPALUOHAIBHOE YHCIO, MHOXKECTBA
HaTypaJIbHBIX, IEJIbIX, PAlUOHAIbHBIX, JACHCTBUTEIBHBIX YHCET; YMEHHUE
UCIOJIb30BaTh NMPHU3HAKU JETUMOCTH, HAMMEHBIINN OOLIUM AeTUTeNh U Hau-
MeHbIllee o0liee KpaTHoe, alroputM EBkiaMga mnpu  perieHuu  3ajaad;
3HAKOMCTBO C Pa3JU4YHBIMHA MO3UIMOHHBIMA CHCTEMAMH CUMCIICHHS; YMEHHUE
BBINIOJIHATh BBIYMCIIEHUE 3HAUY€HUH M NIpeoOpa3oBaHUsl BBIPAKEHUH CO
CTEMEHSIMH M JiorapudpmMamu, MpeodOpa3oBaHUs JIPOOHO-PALIMOHAIBHBIX
BBIDAKCHUM; YMEHHME OIIEpUPOBATh IOHATHUAMHU: IIOCIEAOBATEIBHOCTD,
apudmernyeckass TpOrpeccusi, reoMeTpudeckas mporpeccusi, OeCKOHEHYHO
yObIBaro1as reOMETPHYECKAs IIPOrPECCHs; YMCHHE 3a/1aBaTh
MOCJIeIOBATENbHOCTH, B TOM 4YHCJIE C TOMOULIbIO PEKYPPEHTHBIX (OpMYIT;
YMEHUE OIEPUPOBATH IOHATUAMHU: KOMIUIEKCHOE YHCIIO, COINPSKEHHbBIE
KOMIUIEKCHBIE 4YHCIla, MOJYJb U apryMEHT KOMIUIEKCHOro uvucia, ¢opma
3alMcl  KOMIUJIEKCHBIX 4YHcenl (TeomMeTpuyeckas, TpPUTOHOMETpUYeCcKas
u anrebpanyeckas); yMeTb MPOU3BOAUTH apU(METHUECKUEe JAEUCTBUS C
KOMIUIEKCHBIMM ~ YHUCJIAMM;  [PUBOJUTH  INPUMEPHl  HCIIOJIb30BAHUSA
KOMIUIEKCHBIX 4YHCEN; ONEPUPOBaTh MOHATHAMHM: Marpuua 2x2 um 3%3,
ONPEJEIUTENh MATPHUILIBI, TEOMETPUYECKUI CMBICI OIPENETUTENS

YMeHue onepupoBaTh IOHSTUSAMM: pallMOHAIbHBIE, HpPpallOHAIBHBIE,
MoKa3zarejbHble, CTENEHHbIE, Jorapumuyeckue, TPUTOHOMETPHUUECKHE
YpaBHEHUSI U HEPABEHCTBA, UX CHUCTEMbI; YMEHHUE OINEPUPOBATH MOHITHSIMHU:
TOXKIECTBO, TOXAECTBEHHOE MpeoOpa3oBaHMe, YpaBHEHUE, HEPaBEHCTBO,
CHUCTEMA YPaBHEHMH M HEPABEHCTB, PAaBHOCWJIBHOCTh YPaBHEHMI, HEPABEHCTB
U CHCTEM; YMEHHUE PEIIaTh ypPaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITOMOIIBIO
pa3IMYHBIX IPUEMOB; PEIIATh YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI C MAPAMET-




pOM; MPHUMEHSTh YpaBHEHUS, HEPABEHCTBA, HMX CHCTEMbl [UJIsl pEIICHUS
MaTEeMaTHYeCKUX 3a/1a4y U 3a/1a4y U3 Pa3lIM4yHbIX o0JacTell HayKd U peaibHOU
KHU3HU

YMeHue omepupoBaTh  MOHATHAMU:  (QYHKIUS, UYETHOCTH  (DYHKIIHH,
NEPUOJUYHOCTh  (DYHKLUH, OIPAaHUYEHHOCTh (QYHKLIHMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (YHKIMH, HauOoJbllee W HaUMEHbLIee 3HAYCHMS
(GyHKIMM Ha TMPOMEXYTKE, HeNpepbhlBHAs (PYHKIUS, aCHUMITOTHI Tpaduxa
¢GbyHKUMH, TIepBas W BTOpas NpPOM3BOAHAS (YHKIMHM, T€OMETPUYECKHHA H
¢bu3nyeckuil cMbICI IPOU3BOIHON, TEpBOOOpa3Hast, ONpeAeaEéHHbII HHTErpa;
YMEHHUE HaXOAWUTh aCUMITOTHI TIpaduka (QYHKIHMH; YMEHHUE BBIUUCIATH
MIPOU3BO/IHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMIO3UIUU (PYHKIMIA, Ha-
XOAWTh YpaBHEHHE KacaTeNbHOW K rpaduky (yHKIUH;, yMEHHE HAXOAUTh
IIPOM3BO/IHBIE 3JIEMEHTApHBIX (DYHKIHMI; yMEHHE UCIOJIb30BATh POU3BOAHYIO
Ui ucciefoBaHus (DyHKUUIM, HaXoAWTh HauOOJbIIME U HaUMEHbIIUE
3Ha4eHUs1 (QYHKUUH; CTPOUTH TpaQuKH MHOTOWIEHOB C HCIOJIH30BAHUEM
ammapara MaTeMaTHYeCKOTo aHallM3a; NPUMEHSTh IPOU3BOAHYIO  JUIA
HaXOXKJCHHUs HAWIYYllIero pelieHusl B MPUKIIAJHBIX, B TOM YHUCIIE COLMAIbHO-
HKOHOMHMUYECKUX U (U3NUECKUX 3a]lauax; HaXOAUTh IUIOIAAHN U 00bEMBI Uryp
C TOMOIIBI0  HMHTETpayia; MPUBOIUTH HIPUMEPHl  MATEMaTHYECKOTO
MOJIETTMPOBAHUS C MOMOILBIO U depeHIIMaTIbHBIX YpaBHEHUI

YMeHue omnepupoBaTh MOHATUSAMU: TpaduK (QyHKIMH, oOpaTHas (QyHKIHS,
KomMno3uuuss GyHKUMH, JuHeWHas ¢yHKUMS, KBaJpaTHYHas (QYHKIMS,
panmoHanbHast ~ (QYHKIOMSA, CTENeHHas (QYyHKOUS, TPUTOHOMETPHUYECKHE
¢byHKuMM, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIMH, TOKa3aTelabHAs H
norapupmuyueckas GyHKIMH; YMEHUE CTPOUTH T'papUKU U3yUSHHBIX (DYHKIHM,
BBINOJIHATH NIpeoOpa3oBanus rpadukoB GYHKIUN, UCTIONB30BaTh T'papUKH A
M3yYeHUs] TPOIECCOB W 3aBUCUMOCTEH, MPH pPEUICHWH 3a1a4 W3 JPyTuX
Y4EOHBIX MPEIMETOB
U 3a/a4 U3 pealbHOW JKU3HU; BBIpaXaTb (OPMYJIaMU 3aBUCHUMOCTH MEXIY
BEIMYMHAMU; HCIOJIb30BATh CBOMCTBA M Trpaduku (QYyHKIMHA [UIs pelieHus
ypaBHEHH, HEPaBEHCTB M 3aJad C [apaMeTpamH; H300pakaTh Ha
KOOPJMHATHON INTIOCKOCTH MHOXKECTBA PEUICHUIN YPABHEHUI, HEPABEHCTB U UX
CHCTEM

YMeHue pemnath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOLIEHTHI,
JOJIM U 4YacCTH, Ha JIBUKEHUE, padoTy, CTOMMOCTh TOBApOB U YCIYT, HaJOIH,
3ajaud M3 O0JIaCTH YIpaBlIeHUs JUYHBIMU M CeMEHHBIMH (pUHAHCAMH);
COCTABJIATh BBIPAXKCHUS, YPABHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3aJja4u, UCCIIE0BATh MOIYYEHHOE PELICHUE U OLEHUBAThH IPaBJON000HOCTh
pe3yabpTaTOB; YMEHHME MOJEIMPOBATh peajbHbIE CUTyallud Ha S3bIKE Ma-
TEMATHUKHU; COCTABIIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
[0 YCIOBHUIO 3a/1a4¥, MCCIIEJ0BAaTh IIOCTPOEHHBIE MOJEIH C UCIOJIb30BAHUEM
anmnapara aareOpbl, MHTEPIPETUPOBATh MOJTYUYEHHbIN pe3ynbTar

YMeHue onepupoBaTh MOHATHSAMH: cpeAHee apudmeTrhyeckoe, MeauaHa,
HauOospllee M HaWMEHbIee 3HAYCHMS, pa3Max, AMCIEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa; yMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH
nH(popMalnio, MpeACTaBIeHHYIO B TaOiuIlax, Ha JAMarpaMmax, rpadukax,
OTPAXKAIOIIyI0 CBOWCTBA pEANbHBIX IPOLECCOB U SIBICHUN; IPENCTABIAThH
MH(OPMAIIHIO C TOMOIIBIO TAOIUI] ¥ TUarpaMM; UCCIIE0BAaTh CTATUCTHYECKHUE
JaHHBIE, B TOM YHCJIe C IPUMEHEHHEM I'paHueCcKUX METOI0B U JIEKTPOHHBIX




cpencTB; TpaduyecKkud HCCIEA0BaTh COBMECTHBIE HAOMIOACHHS C IIOMOIIBIO
JarpamMm paccerBaHus M JIMHEIHON perpeccuu

YMeHue onepupoBarh MOHATUSAMU: CIy4YailHBIH ONBIT U CIIy4ailHOE COOBITHE,
BEPOSITHOCTh CIIy4alfHOTO COOBITHSI; yYMEHHE BBIYUCIATH BEPOSTHOCTH C
UCIOJIb30BaHUEM I'paUUECKUX METOAOB; IPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOXKEHUSI BepoATHOCTeH, (opMydy TMOIHOH BEpOATHOCTH, (HOPMYILY
bepuymnun, xomOuHatopHble (GakThl U (HOPMYIBI; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHI; YMEHUE ONEpUPOBATh MOHATHAMMU: ClydaiiHas BEJINYHHA,
pacnpeelieHue BEpPOSITHOCTEH, MaTeMaTH4eCKOe OXHMAAaHUE, JUCHEPCUT U
CTaHJAPTHOE OTKJIOHEHHE CIIy4ailHOW BeJWYMHBI, QyHKIUM paclpeleseHus U
IJIOTHOCTA PaBHOMEPHOIO, IOKA3aTEIHOTO U HOPMAJIBHOIO PaCIpPEACIICHUN;
YMEHME HCII0JIb30BATh CBOICTBA M3YUYEHHBIX PACHPENEICHUN Ul PELICHUs
3ajja4; 3HAKOMCTBO C TMOHATHSAMM: 3aKOH OOJIBIIMX 4YHCEN, METOMAbI
BbIOOPOYHBIX HCCIIEOBAaHUM; yMEHHE MPHUBOAUTH NPUMEPHI MPOSIBICHUS
3aKOHa OOJIPIIMX YHUCENl B MPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHUE
ONEpUpPOBaTh IOHATHUAMHU: COUYETAHUE, IIEPECTAHOBKA, YHCIO COYETAaHUH,
YHCII0 NePecTaHOBOK; OMHOM HbIOTOHA; yMeHHe MPUMEHATh KOMOMHATOPHBIE
GbakThl W pacCyXJIEHHUs s pelIeHUs 337ay; OLEHHBATh BEPOSTHOCTH
peasIbHbIX COOBITHIA; COCTaBJIISITh BEPOSTHOCTHYIO MOJEIIb u
HMHTEPIPETUPOBATh MOTYUEHHBIN PE3YyJIbTaT

YMeHue onepupoBaTh MOHATUAMU: TOYKA, IpsAMasi, IJIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BEIMYMHA YyIja, IUIOCKMM yroi, JBYTpaHHBIA Yrod,
TPEXTPAHHBIM  yroj, CKpPEUIMBAIOIIMECS IpsMble, NapaLICIbHOCTh U
NEPIEHIUKYISIPHOCTD NPAMBIX M INIOCKOCTEH, YOI MEXAY INPSMBIMHU, yIroj
MEXIY IPSAMON M IJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMH, PACCTOSHHUE OT
TOYKHA [0 IUIOCKOCTH, PACCTOSHUE MEXKAY IPSIMBIMH, PACCTOSHHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE UCHOJIb30BaTh MPU PELICHUH 33/a4 U3yYeHHbIE (DaKThI
U TEOpeMbl IJIAHUMETPUU; YMEHHE OLIEHHMBAaTh pa3Mepbl OOBEKTOB OKpY-
JKAIOLIEr0o  MHUpPA; CTPOUTH  MAaTEeMaTU4YECKUE MOLECIM C  IIOMOILBIO
F€OMETPUYECKUX T[OHATHM W BEIHWYUH, pEIIaThb CBA3aHHBIE C HUMH
MIPAKTHYECKUE 3a0a4H
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YMeHue onepupoBaTh MOHATHAMM: IJIOMIAAL (GUryphl, 00BEM (UTYpHI,
MHOTOTPaHHUK, NMPaBHJIbHBIH MHOTOIPaHHUK, CE€UE€HHE MHOTOTpaHHUKa, KYO,
napajuiefienunesa, npusma, nupamunaa, Gurypa U MOBEPXHOCTb BpalleHMUS,
UWIMHIP, KOHYC, wap, cdepa, miomanb cdepsl, IMIOMAAb MOBEPXHOCTU
NUPaMUbI, TNPHU3MBI, KOHyCa, UWJIMHApA, O0BEM Ky0Oa, MpPSIMOYTOJIHHOTO
napajuleJIenune1a, TUpaMu/Ibl, TPU3MBL, HUIMHIPA, KOHYCa, 11apa, pa3BEPTKa
MOBEPXHOCTH, CEYEHMs] KOHyca M UWJIMHJApa, MapajulelibHble OCH WU
OCHOBaHUIO, CEUEHHE MIapa, IUJIOCKOCTh, Kacaromiascs cdepsl, HUIUHAPA,
KOHYCa; YMEHHE CTPOMTb CEYEHHE MHOTOTpPaHHUKA, HM300paxaTh MHOIO-
I'PaHHMKH, (PUTYPHI U MOBEPXHOCTH BpAIIECHUS, UX CEYCHUS, B TOM UHUCIIE C
MOMOUIBI0  JJNEKTPOHHBIX  CpPEACTB;, YMEHHE MPUMEHSITh  CBOMCTBA
reoMeTpuyYecKux (Uryp, caMoOCTOSTENbHO (OPMYIHPOBATh OMpPEIEICHUS
u3ydaeMblX (uryp, BBIBMraTh THIOTE3bl O CBOMCTBaX M IpH3HAKax
reOMETPUUYECKUX ¢uryp, 00OCHOBBIBATh
WIM OINpoBeprarb HX; yMEHHE MPOBOAUTH Kiaccupukanuio ¢GUryp Mo
pasMYHBIM  IPU3HAKaM, BBINOJHATE HEOOXOAMMBIE  JIOMOJIHUTEIIbHBIE
IIOCTPOEHHUS

11

YmMmenue ONCpHUPOBATH MOHATHAMU: IBUIKCHHUC B IPOCTPAHCTBC, HapaHHCHLHBIﬁ




HEePeHOC, CHMMETpPHS Ha IUIOCKOCTH M B IIPOCTPAHCTBE, IIOBOPOT,
npeoOpazoBaHue 000U, MOA00HBIE PUTYPHI; YMEHUE PACIIO3HABATH PABHBIC
U 1O0J00HBIe (UTYpHI, B TOM 4YHCJIE B IIPUPOJC, MCKYCCTBE, apXUTEKTYpE;
UCIIOJIb30BAaTh T'€OMETPUUECKHE OTHOLICHUS NPU PEIICHUU 331ad; HaXOAUTh
reOMETPUYECKHE BEMYMHBI (JUIMHA, YroJI, IUIOIAab, 00BEM) MPU PEIICHUH
3a7a4 W3 JAPYrUX Yy4eOHBIX IPEIMETOB M M3 pEalbHON JKU3HH; YMCHHE
BBIYHCIISATh TEOMETPHYCCKHE BEIMYMHBI (JJIMHA, YTOJd, IUIONIAJb, OOBEM,
IUIONIA/(b TIOBEPXHOCTH), MCHOJB3Ysl M3Y4YCHHbIE (DOPMYJIIBI M METONBI, B TOM
YpClie: IUIOMIAAb ITOBEPXHOCTH IHPAaMUIBI, MPU3MbI, KOHyca, IMIMHIPA,
wiomansk chepsl; 00bEM KyOa, NPSIMOYroJbHOIO —Hapasuieleule/a,
MUPaMHUIbI, TIPU3MBI, HWIMHAPA, KOHYCA, I1apa; yMEHHE HAXOIUTh OTHOILICHUE
00bEMOB MOAOOHBIX QUTYP
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YMeHHe OmepupoBaTh MOHATUAMHU: MPSIMOYTOJbHAS CHUCTEMa KOOpJWHAT,
BEKTOpP, KOOPJIWHATBI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTODOB,
MPOM3BEICHUE BEKTOPA HA YHCIIO, Pa3JI0KEHHE BEKTOPA Mo 0a3ucy, CKaIIpPHOES
[IPOU3BEICHNE, BEKTOPHOE MPOU3BEICHHUE, YroJ MEKIY BEKTOPaMH; YMCHHE
UCIOJb30BaTh BEKTOPHBIH W  KOOPAWHATHBIA METOJ JIUISl  PEUICHUs
TCOMETPHYUCCKUX 33124 M 3aJ1a4 JPYTrUX YU4eOHBIX IPEAMETOB
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YMeHne BBIOMpATh MOAXOISIIMN METOJ JJIsl PEeIleHHs 3a/aud; NOHUMAaHHE
3HAYUMOCTH MATEMaTUKU B HU3YYEHUU TPUPOAHBIX U OOLIECTBEHHBIX
IIPOLIECCOB U SIBJICHWH; YMEHHE paclo3HaBaTb IIPOSBIICHUE 3aKOHOB
MaTEMaTUKU B HCKYCCTBE, YMEHME IPHUBOJUTH INPUMEPHI MaTEMaTHYECKHX
OTKPBITHHA POCCUMCKON M MUPOBOM MaT€MaTUYECKOW HAyKH




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kog IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Uucia ¥ BBIYUCIICHUS
1.1 Harypasbable u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
19 Panmonanbhple uncia. OOBIKHOBEHHBIE M JECATUYHBIE JIPOOM, IPOLIEHTHI,
OeCKOHEUHbIE IEPUOMUECKUE IPOOH
13 Apudmerndyeckuii  KOpeHb  HaTypaibHOH  crtemenu.  JleiictBus ¢
' apu(pMeTHYECKUMH KOPHIMHU HaTypalbHOM CTENEeHU
14 Crenenp c nenplM nokasaresneM. CTeneHb C palMOHAIBHBIM I10Ka3aTesIeM.
' CBoiicTBa CTCIICHH
15 CuHyc, KOCHHYC W TaHI€HC YHMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTAHI'€HC YUCIIOBOI'O apryMEHTa
1.6 Jlorapudm uncna. JlecaTHUHbIC U HATYpaJIbHbIE JOTapUPMBbI
JleiicTBUTENbHBIC YUCIA. ApHPMETHUSCKHAE OTEpaluu C JACHCTBUTEIHLHBIMU
1.7 yuciaamu. [IpuOnux€HHble BBIYMCICHUS, MpaBUJa OKPYTJEHUS, NMPUKHUIKA U
OLIEHKA Pe3yJIbTaTa BbIUMCIICHUI
1.8 [TpeoOpa3oBaHue BEIpaKEHUI
1.9 KommiekcHble uncia
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 Lenbie 1 1pOOHO-paAIIOHAIBHBIC YPAaBHEHHUS
2.2 HppanmonaibHbIe ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
2.4 [TokazarenabHble U JIoTapu(MUUYECKHE YPAaBHEHUS
2.5 Iesble U 1pOOHO-paAIIMOHAJIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [TokazarenabHble U JIorapu(pMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIIHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpuia cucTeMbl JMHEHHBIX ypaBHeHUH. Onpenenurens MaTpUIbI
3 OyHKIMH U TpadUKH
31 OyHK1Ms, criocoOs! 3aganus GpyHkuuu. ['paduk ¢pynkuuu. Bzaumuo obpatHbie
' ¢ysukuuu. YérHele u HeuéTHble GyHKIMHU. [lepuoanueckue pyHKIUN
OO6nacte onpezeneHuss 1 MHOXeCTBO 3HayeHMH (yHkuuu. Hymu ¢yHkuumu.
39 [TpomexxyTku 3HAKOMOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH ()yHKIIHH.
' MaxkcumMyMBl 1 MUHUMYMBI QyHKIIMU. Hanbonbliee 1 HanMeHbIee 3HaYCHNE
(YHKIMU Ha TPOMEKYTKE
33 CrenenHas (pyHKIMsS C HaTypaJbHBIM M IIeJIbIM TOKa3zareneM. E€ cBoiicTBa
' u rpaduk. ColicTBa U rpagMK KOpHsI N-Oi CTENeHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toka3zarenbHas u JorapudmMudeckas GyHKIMH, UX CBOWCTBA U TpapUKu
36 Touku paspeiBa. AcumnTorel TrpadukoB ¢yHkiuil. CBoicTBa (QyHKUMIA,
' HENpPEpBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEI0BATEIbHOCTEN
38 Apudmernueckass U reoMerpudeckas mporpeccud. Dopmyna CIOXHBIX
' ITPOLICHTORB
4 Hauana MmaTeMaTH4ecKOro aHajin3a




4.1

[TponsBognas Gyukiwu. [Ipon3BoIHBIE 2IEMEHTAPHBIX (PYHKITUH

[IpumeneHue MpoOU3BOIHON K HMCCIENOBaHUIO (PYHKIMHA HA MOHOTOHHOCTH U

4.2 sKcTpeMyMbl. Haxoxxenre HanOobIIero 1 HAaMMEHbBILETo 3HaUeHUs (PYHKIIUN
Ha OTpe3Ke
4.3 ITepBooOpasnas. MHaTerpan
S MHOXeCTBa U JIOTHKA
5.1 MHOXeCTBO, onepaluu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenpHas CTaATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 durypsl Ha MIIOCKOCTH
7.2 [TpsiMbIe U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaleHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Maremaruka: anreOpa U Hayajla MaTeMaTHYECKOrO aHajiu3a, reomerpus. ['eomerpus, 10-
11 xmaccel/ Atanacsia JI.C., byty3oB B.®., Kagomnies C.b. u npyrue, AkunoHepHOe OOIIECTBO
«M3narenberBo «IIpocsemenuey. 2023 .

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Maremaruka: anredpa W Hayala MaTeMaTHYECKOro aHaiu3a, reomerpus. Ieomerpus: 10—11-e
KJacchl: 0a30BbIM M ynTyOJIEHHBIA ypOBHHM: METOIMYECKHE pekoMeHnanuu K ydeOHuky JI.C.
Aranacsna, B.®. byrysosa, C.b. Kagomuesa u np. — Mocksa: [Ipocseuienue, 2023.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

1. Obpa3zoBarenbHbIN OPTAI

http://Ims-ast.w-alt.ru/school-login

2. Marepuanbl o marematuke B EnuHOW Koyuteknuu 1HQPOBBIX 00pa3oBaTeIbHBIX
pecypcoB

http://www.mccme.ru

3. Bes aneMenTapHas Maremaruka: CpeHssi MaTeMaTuieckasi MHTEpHET-1KoIa

http://mat.1september.ru

4. EI'D o mMaTeMaTuKe: MOJIr0TOBKA K TECTUPOBAHUIO

http://www.shevkin.ru/

5. Maremarudeckue 3Tioabl: SD-rpaduka, aHuManuss U BU3yalu3alus MaTeMaTUYeCKUX
CIOXKETOB

http://wwwkvant.info

http://kvant.mccme.ru

6. OOpa3oBarenbHbIN MaTeMaTHYECKUi caldT Exponenta.ru

http://www.exponenta.ru

7. Topran Allmath.ru — Bcst MaremaTrka B OTHOM MeCTe

http://www.allmath.ru

8. IlpuknagHas MaTeMaTUKe: CIPAaBOUYHUK MaTeMaTH4eCKuX (HopMyn, MpUMEpHI U 3a7a4u
C peIICHUSIMHU

http://www.pm298.ru

9. Ipoext KidMath.ru — Jlerckas matemarrka

http://www.bashmakov.ru

10. Onumnuaabl M KOHKYpChl [0 MareMaTUKe MJis IIKOJbHUKOB Bcepoccuiickas
OJIMMIINAJIA IKOJBHUKOB 110 MaTeMaTHKE

http://www.olimpiada.ru

11. MareMaTrn4ecKye OJUMIINAABLI M OJIMMITHAAHEIC 3a0a9K

http://www.zaba.ru
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MATEPUAJILHO-TEXHUYECKOE OBECIMEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

1. APM yuurens ¢ noctynom k cetu HTepHET.
CocraB komiuiekta APM yuurens:

- HOYTOYK;

- MBIIlIb, KOJIOHKH, HAYIITHUKK ¢ MUKPO(GOHOM;

- IPUHTEP;

- CKaHep.

2. TeneBuzop.

3. MybTUMEIUIHBIN IPOSKTOP.

4. DKpaH J€MOHCTPaLlMOHHBIH.

5. Mebens:

- CTOJI yYuTeNs — 2 1IT;

- CTyJI y4uTens — 2 1T,

- CTOJ yueHudeckuit — 17 mr;

- CTyJ YYEHUYECKUU — 25 mT;

- mKag KHIKHBINA — 4 1T;

- ceid — 2 mr.

6. Jlocka mikoynbpHas — 1 mmiT.

7. JleMOHCTpallMOHHBIE TUIAKaThl IO aJIre0Ope U TeOMETPUH.
8. Harnsigueie purypsl «['eomeTprueckue Temay.
9. IleyaTHble U 3JEKTPOHHbIE YUeOHbIE U3/IaHHS.
10. [TeuaTHBIC TUAAKTUYECKHUE U YIEOHO-METOAMYECKIE U3 TAaHHS



KPUTEPUU U HOPMbI ONEHUBAHUS, OBYYAIOIUXCA 11O @T'OC COO

Obwas kraccugpuxayus owuboK.

IIpu oueHke 3HaHUI, YMEHUH M HABBIKOB OOYyYaIOLIUXCSl CIEAYET YYMUTHIBAThb BCE
omuOKu (rpyObie M HETpyObIe) U HETOYETHI.

['pyObIMU CUUTAIOTCS OLIMOKH:

e HE3HAHME ONpEeNICHUSI OCHOBHBIX MOHSATHI, 3aKOHOB, MPABUJI, OCHOBHBIX MOJOKEHUN
TEOpUH, He3HaHWe (GopMys, OOUICTIPUHSATHIX CHMBOJOB OOO3HAYCHUU BEIIMYWH, CIMHHIl HX
H3MEpEHHUS;

¢ HE3HAHKME HAMMEHOBAHUM eTUHUI] U3MEPEHUS;

® HCYMEHHE BBIJICTUTH B OTBETE TJIABHOE;

® HEYMEHHE MPUMEHSTh 3HaHUsI, AITOPUTMBI JIJIsl PEILICHUs 3a/1a4;

e HEYMEHHUE JIeaTh BHIBOABI M 000O0IICHHUS,;

® HEYMEHHUE YUTaTh U CTPOUTH TpaduKU;

® HEYMEHHE MOJIB30BaThCs IEPBOUCTOUYHUKAMH, YYCOHUKOM M CIIPABOYHUKAMH;

® TI0TEPsI KOPHS UJIU COXPAaHEHUE TTOCTOPOHHETO KOPHS;

e oTOpackiBaHKe 0e3 00BACHEHUI OJJTHOTO U3 HUX;

® PaBHO3HAYHBIC UM OIINOKU;

® BHIUHUCITUTEIbHBIC OITHOKH, €CJIM OHU HE SIBJISFOTCS OTHMCKOM;

® JIOTUYECKHUE OLTUOKHU.

K HerpyObIM ommbKkaMm ciieyeT OTHECTH:

® HETOYHOCTH (POPMYJIMPOBOK, OIIPEICIICHUH, TIOHSATHIA, TCOPHA, BRI3BaHHAs HETIOJIHOTOM
0XBaTa OCHOBHBIX MPHU3HAKOB OMPEIENIIEMOro MOHATUS WM 3aMEHOM OJHOTO - IBYX U3 ATHX
MIPU3HAKOB BTOPOCTEIIEHHBIMU;

® HETOYHOCTH rpaduKa;

e HepalMOHAJIbHBIH METOJ| PEeIICHUs 33aJa4d WM HEJOCTaTOYHO MPOJYMAHHBIN TIaH
OTBeTa (HapyIIeHHUE JIOTHKHU, TTOJIMEHA OTJEIHHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMHU );

¢ HEepalMOHaIbHbIe METO/IBI PA0OTHI CO CITPABOYHOM U APYTOM TUTEPATYPOil;

e HEYMEHHE pelIaTh 3a/1a4M, BHITIOMHATH 3aJaHHsI B 001IIEM BUJE.

Henoueramu siBnsgroTcs:

¢ HepalMOHaIbHbIE TPUEMBI BBIYMCICHUH U PeoOpa30oBaHHii;

e HEOpE)KHOE BBITIOJIHEHUE 3AMUCEH, YepTexeid, cxeM, rpaduKoB.

Oyenka nuCb MeHHbIX KOHMPOIbHBIX paOOm, 00YYAIOWUXCS NO MAMeMamuxe.

OTBeT OLIEHUBAETCSI OTMETKOU «5», €CIH:

paboTa BBITIOTHEHA TTOJTHOCTHIO;

B JIOTHYECKHX PACCYKIEHUSX U 000CHOBAHUHU PEIIEHUSI HET MPOOENIOB U OLINOOK;

B PEHICHWH HET MAaTeMaTHYeCKHX OIMMOOK (BO3MOXXHA OJIHAa HETOYHOCThH, OIIHCKA,
KOTOpasi He SIBJISIETCS CIIE/ICTBUEM HE3HAHUS WIIM HEMOHUMaHUs y4eOHOro MaTepuana).

OtMmeTKa «4» CTaBUTCS B CIEAYIOIINX CIIyYasx:

paboTa BBIMIOJIHEHA TTOTHOCTHI0, HO OOOCHOBAHMSI IIATOB PEIICHUS HEIOCTATOYHBI (eCIH
yMeHHe 000CHOBBIBATH PACCYKIEHHUS HE SBIISIOCH CIIEIUATBLHBIM 00BEKTOM ITPOBEPKH);

JIOTIYIICHbl OJIHA OIIMOKa WM €CTh JBa — TPH HEJOuY€Ta B BBIKJIAJKAX, PHUCYHKaX,
yepTexkax win Tpadukax (ecau 3TH BHUIBI pabOT HE SIBISUIHCH CIEIHAIBHBIM OOBEKTOM
IIPOBEPKN).

OtMeTKa «3» CTaBUTCS, €CIIU:

JIOTyIIeHO Ooliee OJHOW OMIMOKU WU Ooliee NBYX — TpPEX HEJAOYETOB B BBIKIIAIKAX,
yepTexkax winM rpadukax, HO oOydJaromuiics oOnamaer oO0s3aTeNbHBIMH YMEHHUSMHU TIO
IIPOBEPSIEMOU TEME.

OTMeTKa «2)» CTaBUTCS, €CIIU:

JIOTYIICHBI CYIIECTBCHHBIC OIMMOKHM, TOKa3aBIIMe, 4YTO OOydYaromwuiics He o0nagaer
00s3aTeNbHBIMU YMEHUSMHU 110 JAHHOHM TeMe B MOJIHOM Mepe.



Otmerka «1» craBUTCS, ecnu: paboTa MokKa3ana MOJHOE OTCYTCTBHE Y OOYyYaroIerocs
00s3aTeNIbHBIX 3HAHUKA M YMEHHMH MO MPOBEPSAEMOW TeM€ WM 3HAYMTEeNbHAas 4acThb pabOThHI
BBINOJIHEHA HE CAMOCTOSITEIBHO.

Y4uuTenb MOXKET TOBBICUTH OTMETKY 32 OpHTHHAJIBHBIA OTBET Ha BOIPOC WK
OPUTHMHAIBHOE pELICHHE 3a/1auM, KOTOpPble CBUAETENBCTBYIOT O BBICOKOM MaTEMAaTHYECKOM
pa3BUTUU OOYYAOIIETOCs; 3a pelieHue 0ojee CIOKHON 3aJjaud WM OTBET HA 00Jiee CIOXKHBIN
BOIPOC, MpPENI0kKEHHbIE 00yYaroIeMycsl JOMOIHUTENBHO MOCIE BBINOJIHEHUS UM KaKuX-110o0
JIPYTHUX 3aJaHUN.

Hopmvl oyenok mamemamuyecko2o OuKmanma.

OreHKa BBICTABIISIETCS C YYETOM YHCIIa BEPHO PELICHHBIX 3a/1aHUi:

Bricokuil ypoBeHb (OLI€HKa «5»): 4UCIIO0 BEpHBIX 0TBETOB - 0T 90 10 100%.

[ToBpIlIEHHBIN YPOBEHB (OLIEHKA «4»): YUCIIO BEPHBIX OTBETOB - OT 66 10 89%.

bazoBblit ypoBeHb (01eHKa «3»): 4UCI0 BEPHBIX OTBETOB - OT 5010 65%.

Huskuii ypoBeHb (OIIeHKa «2»): 4ACII0 BEpHBIX 0TBETOB MeHee 50%.

Hopmvul oyenok mecma.

Bricokuil ypoBeHb, OLIEHKA «5»: YUCIIO BEPHBIX OTBETOB - OT 90 10 100%.

[ToBbIlIEHHBIN YPOBEHB (OILIEHKA «4»): YICIIO BEPHBIX OTBETOB - OT 70 10 89%.

ba3oBblil ypoBeHb (O11€HKA «3»): UMCIIO BEPHBIX OTBETOB - OT 50 10 69%.

Huskuii ypoBeHb (OLIeHKa «2»): 4YUCII0 BEpHBIX OTBETOB MeHee 50%.

Hopmbl oyenok nucomennvix pabom, 8 KOMopou 3a0aHUsi OYEeHUBAIOMC PA3HbIM KOAUUECEOM
oannos.

Bricokuil ypoBeHb, OLIEHKa «5»: MOITY4YEHHOE KoiaudecTBO O0amioB - oT 90 no 100% ot
MaKCHUMaJIbHO BO3MOXHOTO.

[ToBbIIeHHBIN YPOBEHD (OIIEHKA «4»): MOTydYeHHOE KOJIMYECTBO 0amuioB — oT 66 10 8§9%
0T MaKCHUMaJIbHO BO3MOXHOTO.

ba3oBblii ypoBeHb (OIleHKA «3»): MOJydeHHOE KoinyecTBO OamioB — oT 50 go 65% ot
MaKCHUMaJIbHO BO3MOXHOTO.

Huzkuii ypoBeHb (olleHKa «2»): MOJy4eHHOE KoiudecTBO OamnoB MmeHee 50% ot
MaKCHUMaJIbHO BO3MOXHOTO.

Oyenka ycmHulx 0meemos 00y4aruuxcsa no mamemamuxe.

OTBeT oLIeHUBAETCA OTMETKOM «5», €CITU YUEHUK:

® [IOJIHO PacKphLI cojepKaHME MaTepuaia B 00beMe, IPEeTyCMOTPEHHOM NMPOrpaMMon 1
y4eOHUKOM;

® U3JIOKMI MaTepuall TPaMOTHBIM S3BIKOM, TOYHO MHCIIONB3yS MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMIKY, B OIIPEIEICHHOMN JIOTHYECKOH MOCIIeI0BaTEeILHOCTH;

® [IPaBHJILHO BBIMOJIHWII PUCYHKH, YEPTEKH, IpaUKH, COMYTCTBYIOIINE OTBETY;

® [10Ka3aJ yMEHHE WITIOCTPUPOBATh TEOPHIO KOHKPETHBIMU ITPUMEPAMU, IPUMEHSATH €€ B
HOBOH CHUTYaIlMH MPH BBITIOJTHEHUH MMPAKTHYECKOTO 3aaHHUs;

® [POJEMOHCTPUPOBAJI 3HAHUE TEOPUH paHEe H3YUEHHBIX COIMYTCTBYIOIIHUX TEM,
c(OPMHUPOBAHHOCTh M YCTOHYMBOCTD UCIIONB3YEMBIX ITPH OTBETE YMEHHI U HABBIKOB;

® OTBEYAJl CAMOCTOSITENIbHO, 0€3 HaBOASIINX BOIIPOCOB YUUTEIS;

® BO3MOXHBI 0JIHA — JIBE€ HETOUHOCTH IPU OCBEIIEHUE BTOPOCTETIEHHBIX BOIPOCOB WIIU B
BBIKJIaJIKaX, KOTOPhIE YUSHHK JIETKO MCIIPABIII TIOCIIE 3aMEUaHUs YIUTEIS.

OTBeT OlleHUBAETCSI OTMETKOU «4», €CIH YIOBJIETBOPSET B OCHOBHOM TpeOOBAaHUSM Ha
OILICHKY «5», HO MPU ATOM UMEET OJIUH U3 HEJOCTAaTKOB:

® B M3JI0KEHUM JOMYIIEHbl HeOoiblIMe MpoOesbl, He HMCKa3uBIIEe MaTeMaTHUYeCKOe
coJiepKaHue OTBETa;

® JIOTMYIICHHI OJWH — JIBa HEJOYeTa TPHU OCBEIICHWH OCHOBHOTO COJEp)KaHUS OTBETA,
UCTIpaBJIEHHBIE TIOCJIE 3aMEUaHUs] YUUTEIIS;

® JONyIIEHBl OIMOKa WM 0ojee IBYX HEIOYETOB MpPU OCBEIIEHHMH BTOPOCTETIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJKaX, JIETKO UCIPABJICHHBIE MIOCIIE 3aMEUaHUs YUUTEIIS.

OtmeTka «3» CTaBUTCS B CIEAYIOIIUX CIIydasx:



® HEIOJIHO PAcKpBITO COJIep’KaHHE MaTepHalia (coiepaHHe H3JI0KEHO (pparMeHTapHO,
HE Bcerga IMOCNIeIOBaTeNIbHO), HO  TOKa3aHO oOmiee TOHMMaHue BOMpoca U
IIPOJIEMOHCTPUPOBAHBl YMEHMS, JOCTATOYHBIE I YCBOEHUS MPOrPAMMHOrO MaTepuaia
(ompenenensl «TpeboBaHUAMH K MATEMATHYECKON MOJATOTOBKE OOYYAIOIIUXCS» B HACTOSIICH
porpaMmme o MaTeMaTHKe);

® UMEINCh 3aTPYAHEHHUS WM JOMYLICHbl OMMUOKA B OINpEACNICHUU MaTeMaTHUYecKOn
TEPMUHOJIOTUH, 4YEPTEXKaX, BBIKJIAJKAX, HCIPABICHHBIE IIOCJIE€ HECKOJbKUX HAaBOJSIINX
BOIIPOCOB YUMTEJIS;

® YYCHHUK HE CIPABUJICA C IPUMEHEHUEM TEOPUU B HOBOM CHUTyallMU MPU BBHINOJHEHUU
MPAKTUYECKOTO 3aJjaHusl, HO BBIMOJIHWII 331aHUs 0053aT€IbHOTO YPOBHS CJIOKHOCTU O JaHHOMN
TEME;

® [IpU JOCTATOYHOM 3HAHUM TEOPETHUYECKOIO MaTepuaja BBISBICHA HEAOCTATOYHAs
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CICAYIONIUX CIIydasK:

® HE PACKPBITO OCHOBHOE COJIepKaHNe y4eOHOro MaTepuaa;

e 00HapyKEHO HE3HAHHE YUYEHUKOM Ooublied wiu Hanbosiee BaXHONW YacTH y4eOHOTO
MaTepuaa;

® JIONYIICHBI OMMUOKUA B OMPEICIICHUU MOHSATUH, IPU HCIOJIb30BAaHUN MaTEeMaTHUECKON
TEPMHHOJIOTHH, B PUCYHKAX, YePTEkKaX WU rpaduKkax, B BHIKIAIKAX, KOTOPhIC HE MCIPABICHBI
MIOCJIE HECKOJIBKUX HABOJAILIMX BOIIPOCOB YUUTETIS.

OtMeTKa «1» cTaBUTCS, €CIU:

YYEHUK OOHApYKUJI MOJHOE HE3HAHUE U HETIOHUMaHHNe U3y4yaeMoro y4eOHOro Marepuaa
WJIM HE CMOT OTBETUTH HU Ha OJIMH U3 MOCTABJIEHHBIX BOIIPOCOB 110 U3YYEHHOMY MaTepHay.
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