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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yde6HOTro Kypca «I'eomerpus» 0a30BOro ypoBHS JJIsi 00YYAIOLIHXCS
10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 TOCYIapPCTBEHHOTO 00pa30BaTEIIEHOTO
CTaHJapTa CpeIHEro oOmero odpa3oBaHUs, C YY4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MaTeMAaTHUYECKOMY OOpa30BaHUIO, U TPATUINI POCCHIICKOTO OOpa3OBaHUS.
Peammzanust  mporpamMmbl  o0ecrieUMBAeT  OBJIAJCHHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
O6H_I€Ky.]IBTypHOFO, JIMYHOCTHOT'O U IMMO3HABATCJIbHOT'O Pa3BUTUS JIMYHOCTU 06yqa}0mnxc;1.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycCJIOBIIeHa TMPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
00yuyeHMsI TeOMETPUH B HANpaBIECHUU JIMYHOCTHOTO Pa3BUTUSA oOyyaromuxcs, GOpMHpPOBAHUSA
(YHKIMOHATIHHONH MaTeMaTW4ecKOH TPAMOTHOCTH, HW3yYEHHs IPYTUX YYEOHBIX IUCLIUIUIVH.
Pa3zButne y oOydaroumuxcsi HpaBUJIBHBIX IPEICTABICHUH O CYIIHOCTH U IPOUCXOKIACHUU
TeOMETPUYECKUX aOCTpaKUMii, COOTHOIIECHUH PEaTbHOTO U UICATBHOI0, XapaKTepe OTPaKECHUs
MaTeMaTHYeCKOM HayKOH SIBIEHHH U MPOLIECCOB pPealbHOr0 MUpPA, MECTE FEOMETPUH B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOTO MOJCIMPOBAaHHMS B HAyYHOM IIO3HAHWM W B TIPAKTHKE
crocoOCTByeT (OPMHUPOBAHHIO HAyYHOIO MHPOBO33PEHUS YYAIIMXCsS, a TaKXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpus sBisieTcst OJHMM K3 0a30BBIX INPEIMETOB HAa YpPOBHE CPEIHEro OOILero
00pa3oBaHUs, TaK KaK OOECIeYMBAET BO3MOKHOCTh HM3YYCHHS KaK TUCIHUIUIMH €CTECTBEHHO-
Hay4HOUW HaIlpaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOpMUpYyEMOe MpHU H3YyYECHHHM OOYYaroIMMHCS MOHATHHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKIACHUH B XOJI€ peIICHUS
reOMETPUYECKUX 3a/lady, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPH pEIIeHUH 3a7ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca
(hU3MKH.

YMeHHe OpUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYHIECTBEHHYIO pOJb BO BCEX
o0nacTsax AesTenbHOCTH 4denoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (QopMa OTpaKE€HHUS OKPY’KaIOILIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO IpeoOpa3oBaHHs  JCHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEAMHSIET pa3Hble BUAbI YUEOHON U TPYAOBOMH
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 NMPO(EeCcCHOHANIBHO Ba)KHBIX KauyecTB, MMO3TOMY aKTyalbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIINUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBUIHOCTH
00pa3HOr0 MBIIUIEHUS! — CYIIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K IPAaKTHYECKOH
NEeSITETHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llenb ocBOeHMsI MporpaMMbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 0OecreueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NeWCTBUH, CTIETU(UIHBIX TEOMETPHUN, BO3SMOXXHOCTH YCIIEIITHOTO MPOI0JDKEHUST 00pa30BaHuUs 1O
CHELHATBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIAIHBIM HCIIOIB30BAaHUEM T'€OMETPUU.

[IporpamMa mo reoMeTpur Ha 0a30BOM YPOBHE NpEAHA3HAYEHA Ul OOYYarOLIMXCS
CpeIHEW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENbHBIX 3aTPyAHEHUI Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOHTH
o0Imye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
’KM3HHU B COBPEMEHHOM 0011ecTBe. KpoMe 3T0ro, OHM MMEIOT BO3MOXKHOCTh U3YyUUTh F€OMETPHUIO



Oonee ri1yO0KoO, eclii B JaJIbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B F€OMETPUYECKUX 3HAHUSAX B
npodeCcCHOHATBLHOMN 1eATETEHOCTH.

JlocTrkeHe el OCBOEHUS NPOrpaMMbl 00€CIIeYNBACTCS PELICHUEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTprun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJIbTyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opMupOBaHME IPEACTaBIECHUS O MHOIOTPaHHUKAX M TeJlaX BpPALICHUS Kak o
BOXHEHMIINX MaTeMaTUUYECKUX MOJEINSX, T03BOJISIOUINX ONUCHIBaTh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KaIOLIETr0 MUPA;

e (opMupoBaHME YMEHMs paclO3HaBaTb Ha 4YEPTEXaxX, MOAEIAX U B PEaJbHOM MHUpE
MHOTOTPaHHUKU U Tejla BpalleHMUS,;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IIOCTPOCHHS Ha H300paKeHHIX
IPOCTPaHCTBEHHBIX (pUryp;

e (opMupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMHU IOHSTUSAMHU O MHOTOTPAHHUKAX U
TeNax BpallleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

e OBJIQJICHUE aJNTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aiad; (pOpPMHUpPOBAHUE yMEHUS
IOPOBOJIUTH  HECIIOKHBIE  JIOKAa3aTelbHbIE  pAacCy)KJCHMs B  XOJA€  pelICHUs
CTEPEOMETPUYECKHUX 3a/J1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKMX CIHOCOOHOCTEM  oOydarommumxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opmupoBanue (yHKIHOHAIBHOM TI'PaMOTHOCTH, PEJIEBAaHTHONM TE€OMETPHH: yMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKM3HEHHBIX CUTYAllUsIX W TPHU W3YYEHUHM JPYTHX Y4YeOHBIX TPEIMETOB,
NPOSIBIEHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, (OpMYyIMpOBaTh HX Ha S3bIKE
FeOMETpUM U  CO3[aBaTh TIE€OMETPHUYECKHE MOJIEIH, MPHUMEHATh OCBOEHHBIN
reOMETPUYECKU ammapaT JUIsl peleHHs NpaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLICHUBATh [TOJIyYEHHbIE PE3YJIbTATHI.

OTnu4UTENbHOM 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIOYEHUE B KypC CTEPEOMETPUHU

B Hayaje ero M3ydyeHus 3ajad, pelIaeéMblX Ha YypOBHE WHTYUTHUBHOIO [IO3HAaHUA, U
ornpeneN€HHbIM 00pa3oM OpraHU30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3yUEHHUIO IIPEAMETA.

[Ipenmourenue OTHAETCS HATJIAJHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOU
JesTeNIbHOCTH. Pa3BuTHE MNPOCTPaHCTBEHHBIX MPEACTAaBICHUM y ywaluxcs B Kypce
CTEpEOMETPUH MPOBOJUTCA 3a CUET PELICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHNE 00Pa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNS.

OcHoBHBIE coaepxaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 Kkiaccax:
«MHororpanHukny», «IIpsiMble U MIOCKOCTH B MpPOCTpaHCTBe», «Tena BpamieHus», « Bektopsl u
KOOpJMHATHI B IPOCTPAHCTBEY». POPMUPOBAHNE JTOTHUECKUX YMEHUH paCIPEeIAeTCsl HE TOJIbKO
[0 COAEp)KaTeNIbHBIM JUHHUSAM, HO W MO TrojaM oOydueHHs Ha YPOBHE CpEIHEero oOIlero
oOpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueit mporpaMMsl, pacipeIeIEHHBIM 10 To1aM 00yUYeHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4yTOObl ~ OBJAJCHHE T'C€OMETPUYECKUMH  TOHSATHSAMM W HABBIKAMU  OCYILECTBIISIIOCH
IIOCJIEI0BATEIBHO U IOCTYNATENbHO, C COONIIOJICHHMEM INPUHIMIA [PEEMCTBEHHOCTH, UYTOOBI



HOBBIE 3HAHUS BKJIIOYAJIUCH B OOLIYI0 CUCTEMY I€OMETPHUUECKHX MPEICTaBICHUI 00yJaromumxcs,
pacmupsis u yriyomsist e€, 00pa3yst IpOYHbIE MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun oTBoauTCs 2 Yyaca B Heaemnto B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCero 3a JBa roaa ooydenwus - 102 yueOHBIX vaca.
COIAEP) KAHHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsimasi, TUIOCKOCTb, TTpocTpaHcTBO. [loHsTHe
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3aumHoe pacrnosiokeHue IpsIMbIX B IIPOCTPAHCTBE: MEPECEKaIOLUecs], napauiebHble U
CKpelmuBawmuecss npsambsle. llapannenbHOCTh MNPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble TPsIMbIE B TMPOCTPAHCTBE; MAPAUICTBHOCTh TPEX NPIMBIX; MapauIeIbHOCTD
OpsIMOM M IJIOCKOCTH. YTJbl C COHAINPABICHHBIMU CTOPOHAMH; YIOJI MEXKIY HpPSIMBIMU B
npoctpancTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIockocTel. [IpocTeiimue mpocTpaHncTBEHHbBIE PUTYpPHI Ha MIIOCKOCTHU: TETPAdP,
KyO, apaieNienuIe]]; IOCTPOSHUE CeYCHUH.

[lepneHaUKyIIpHOCTh HPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJSIpHbIE MpsSIMbIE B
MPOCTPAHCTBE, TPSIMBbIE TMapauiebHbIE W TEPHEHIUKYISPHbIE K IJIOCKOCTH, TPU3HAK
NEePHNEHAUKYISIPHOCTA TOPSIMOM M IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISPHON
MJIOCKOCTH. YTJBI B MPOCTPAHCTBE: YTOJ MEXKAY MPSIMOM M TJIOCKOCTHIO; JBYTPAHHBIM YTOJI,
JUHENUHBIN Yrojl ABYrpaHHOro yria. llepneHaukyisp M HakJIOHHBIE: PACCTOSHHE OT TOYKHU O
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM /0 IUIOCKOCTH, NPOEKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHAMKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK NMEPIEHIUKYISIPHOCTU ABYX MIockocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHuororpanHuKu

[lonsiTMe MHOTOTrpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTOTPAaHHUKA, BBITYKIbIE |
HEBBIITYKJIbIE MHOTOTPAHHUKHU; pa3BEPTKa MHOrOrpaHHuka. [lpusma: n-yroiapHas npusma; rpaHu
¥ OCHOBAHHUS TMPU3MBI; MIPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U IMOJIHASL IOBEPXHOCTH MIPU3MBL.
[Tapannenenunen, NpsMOYTOJIbHBIN Mapajuienenunea U ero cpoicrBa. [Iupamuaa: n-yrojapHas
nupaMua, TPaHU M OCHOBAaHUE NHUPaMUJIbI;, OOKOBas W TOJHAS MMOBEPXHOCTh MHUPAMUJIBI;
nmpaBuWbHAs W Yyceu€HHAs MUpaMuia. OJIEMEHThl TPU3Mbl M mHpaMujbl. [IpaBuibHBIE
MHOTOIPAaHHUKHU: TOHSITHE MPaBUIBHOTO MHOTOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
nMpamMu/a; MpaBIIbHAS TPEYTObHAS MUPAMHIAa U MPABWIBHBIN TeTpasap; kyO. [IpencraBnenue
O TMPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoAeKka’aAp W ukocadap. CeueHus MNpu3Mbl U
MAPaAMUJIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM, IIOCKOCTH.
DJIeMEHTH CHMMETPHUH B TUpaMuax, apauiejenuneax, MpaBUuiIbHbIX MHOTOTPaHHUKAX.

Brruncnenue 3meMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHainu, yriel. [lnomans 00KoBOA
MOBEPXHOCTH M TOJIHOW MOBEPXHOCTH NPSIMOM MPU3MBI, IUJIONIAJb OCHOBAaHHM, Teopema o
OOKOBOW TMOBEPXHOCTH NpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBUJIBLHON THPAMHBI, T€OpeMa O IUIOMIaau yceuéHHOM mupamunbl. [loHsarne o6 oOBnEMe.
O0BEM TUpPaMHIBL, TPU3MBIL.

[TogoGubie Tema B mpocTtpaHcTBe. COOTHONIICHHS MEXIY IUIOMAIASIMU TMOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.



11 KUIIACC

Tesa BpanieHus

[lwmHapuYeckass MOBEPXHOCTh, 00pasymoliue IIMHAPUYECKON TOBEPXHOCTH, OCh
LWIMHAPUYECKON MOBepXHOCTH. L{MnuHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckass 1moBepXHOCTb, 0Opa3ylolue KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: OCHOBaHME M BepUIMHA, 00pa3ymoomas W OCh; IJIONIAIb
OOKOBOM M IOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yloLIMe W BBICOTA; OCHOBAHUS M
OOKOBast MOBEPXHOCTb.

Cdepa m map: uentp, paaudyc, AUaMeTp; IUIOMIAJb IMOBEPXHOCTH cdeprl. Bzammnoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHas INIOCKOCTb K cepe; Iomanb chepsbl.

N300paxenue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka LuIMHApa U KOHYca.

KomOuHnanmu Tten BpalleHus U MHOTOTPAaHHUKOB. MHOIOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO TMapaiiesienumnena u cieactsust u3 He€. OO0bEM mummHIpa, kKoHyca. O0BEM
11apa 1 Iiomaab cepsl.

[TonoGuble Tema B mpoctpaHcTBe. COOTHOUICHHS MEXAY IUIOMANSIMU TTOBEPXHOCTEH,
00BEMaMu ITOJOOHBIX TEIN.

Ceuennss uumauHApa (MapauleIbHO M NEPHEHIUKYJISIPHO OCH), CEUEHHUs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/ALIee Yepe3 BepIINHY ), CEUSHHUS 11apa.

BexTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mimockoctu U B npocTpaHcTBe. Cl0KeHNe U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUJIaHapHbIM BekTopam. IlpaBmiio
napajuienenunena. Pemenne 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBUI C BEKTOPaMHU.
IIpssmMoyronbHas cucremMa KOOpAHMHAT B mpocTpaHcTBe. KoopamnHarsl Bektopa. Ilpocreimme
3a7a4yl B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BENCHHE BEKTOPOB.
Borunicnenue yrioB MexAy NpsSMBIMH M IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ MpH

pelIeHn T€OMETPUIECKUX 3a/1a4.
INJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE PE3yNbTaTBl OCBOCHHS MPOrpPaMMbl y4eOHOTO mpeamera «MaTtemaTuka»
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHAa POCCHUHCKOTO OOIIECTBa, MPEICTABICHUEM O MAaTEMaTHUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUH, MPOIEAYyp TpakJaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJIEHCTBOBATh C COIMAJIBLHBIMH WHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

IHaTpuoTHYeckoe BOCIMTAHME:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM Ipa)K1aHCKOW MJACHTHYHOCTH, YBXKEHUS K MPOILIOMY
M HACTOSIIEMY pOCCUMCKOW MAaTE€MAaTHUKH, IEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUAM
POCCUHCKHMX MAaTeéMaTUKOB M POCCHUMCKOW MAaTEMaTHUYECKOM IIKOJbI, K HCIIOJIb30BAHUIO 3THUX
JTOCTYDKCHHUH B APYTHX HAyKax, TEXHOJIOTHUAX, chepax YKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOrO Hapona; CcHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM



JIOCTMKEHUN HAYKU U JIESITEIBHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIA/la B MOCTPOEHUE
YCTOWYMBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTAHNE:

3CTCTUYCCKUM OTHOUIICHUEM K MI/Ipy, BKJIFO4Yas I-)CTGTI/IKy MaTEMATHYCCKUX
3aKOHOMEPHOCTEH, OOBCKTOB, 3a7ad, PEIICHUH, PACCYXIACHUH; BOCHPUMMYHMBOCTBIO K
MAaTEMATUYCCKUM ACIICKTaM pa3JII/I‘IHbIX BHUI0OB I/ICKyCCTBa.

duznyeckoe BOCIUTAHHE:

C(bOpMI/IpOBaHHOCTbIO yMeHI/ISI HpI/IMeHSITb MAaTECMATUYCCKHUEC 3HAHHUA B I/IHTepeCElX
3I0pOBOr0 M Oe30macHOro oOpasza KW3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEKUM 3aHATUH M OTIbIXa, PEryJsipHas (Qu3nueckas
aKTHUBHOCTh); (PU3MUYECKOTO COBEPIICHCTBOBAHUSA, MIPH 3aHATHUSX CIOPTHBHO-03I0POBUTEIIBHON
JIeSITEIILHOCTEIO.

Tpynosoe BociuTaHue:

TOTOBHOCTBIO K TPYI[y, OCO3HAaHHUEM LCHHOCTHU pr,I[OJHO6I/I$I; I/IHTGPGCOM K paSJII/I‘-IHBIM
chepaM npodeccHOHATBLHON NIEeITEIbHOCTH, CBSA3aHHBIM C MATEMATHKON M €€ MPHIIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyaymiei mpodeccun u peaan30oBeIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIAHBl, TOTOBHOCTHIO U CIHOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
CaMOO6pa30BaHI/IIO Ha HpOTSDKGHI/II/I BC€I>'I KHN3HHU, T'OTOBHOCTBIO K aKTI/IBHOMy yqaCTmo B
pelIeHUH MPAKTUUYECKUX 3a/1a4 MAaTEMaTUYECKON HaINpaBJICHHOCTH.

IKoJ0rn4YecKoe BOCIUTAHNE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KyJIbTYpbl, IMOHUMAHUEM BIUSHUS COLUAIBHO-
HSKOHOMHUYECKUX IPOLIECCOB HA COCTOSHHE MPUPOJHOM W COIMAIBHOW CpeAbl, OCO3HAHUEM
I00ANFHOTO  XapakTepa JKOJOTMUYECKUX MpoOJieM; OpUEeHTalued Ha  MpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUM JUIsl pelieHusl 3a7jad B 00JIacTU OKpY’KaroUleil cpespl, MIIaHUpOBaHUS
MOCTYTIKOB M OLIEHKU UX BO3MOHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl.

LeHHOCTH HAYYHOTO MO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MPAaKTUKH, TOHUMAaHUEM MaTeMaTUYeCKON HayKu Kak cgepbl
YeJIOBEUECKON JIEATEIIbHOCTH, 3TAOB €€ pa3BUTUA M 3HAUYMMOCTH /I Pa3BUTHUS LUBUIN3AINY;
OBJIAACHUEM A3BIKOM MAaTEMAaTUKU U MaTeMaTI/I‘-ICCKOI\/'I KyanypOfI KakK CpeZ[CTBOM IIO3HAHUA
MHpa; TOTOBHOCTBIO OCYLIECTBJISATh HPOEKTHYI0 M HCCIEAOBATENIbCKYI JIESTENbHOCTh
I/IHI[I/IBI/I)IyaJ'II)HO U B rpynne.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTPpaMMBbl y4eOHOTO mpenMeTa «MaremaTHKay
XapaKTepU3yIOTCsl  OBNAJICHUEM  YHUBEPCAIBHBIMU  HO3HABAMENbHBIMU  O€lCMBUIMU,
VHUBEPCATbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUSAMU,  YHUBEPCAIbHOIMU — PecyismUGHbIMU
oeticmeusImu.

1) Vnueepcanvnvie noznasamenwvmsie oeticmsus, obecneuusarom hopmuposanue 6A308blx
KOCHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCaowe20 Mupa;
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuet).

ba3oBble Jlornyeckue 1eHcTBHUA:
® BBIBIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSATHI, OTHOUICHUH MEXIy MOHATHUSAMH; (HOPMYITHUPOBATH OIPEICIICHUS MOHSTHH;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAIUK, OCHOBAHMS JJIs1 00001IeHUs
U CPaBHEHHUS, KPUTEPHUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYyIMpPOBaTh U MPEOOPa30BHIBATH CYXKICHHS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;



BBISBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEYHs B paKkTax,
JTAHHBIX, HAOMIOACHHUSIX W YTBEPKACHHSX; IPEAJaraTh KPUTEPHH IJIS BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€TYKTHUBHBIX U MHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIBHO JJOKA3aTEeIbCTBA MATEMATUUECKUX YTBEPKIACHUM (TIpsIMbIE
U OT TPOTUBHOIO), BBICTPAUBATh AaApPryMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY KJICHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pemieHus: y4eOHOM 3aaayn (CpaBHUBATh HECKOJBKO BAapHAHTOB
peleHus, BbIOUpaTh Haubosee MOAXOASAIUNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KPUTEPUEB).

Ba3oBrbIe ucciienoBaTeIbCKue AeicTBHA:

UCIIONIb30BAaTh  BOMPOCHl  KaK  HCCIIENOBATENLCKUM  HMHCTPYMEHT  IIO3HAHUS;
(GopMyIHpOBaTH BOMPOCH, (PUKCHUPYIOIIME MPOTHBOPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIUIO,
MHCHMUC,

MMPpOBOAUTL CaMOCTOATCIBHO CHJIaHI/IpOBaHHblﬁ OKCIICPUMCHT, HCCICAOBAHUC 110
YCTaHOBJICHUIO OCOOCHHOCTEHl MaTeMaTU4ecKoro oOOBbEeKTa, SBJICHHS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MCKOAY 06’I)CKTaMI/I, ABJICHUSAMHU, ITPOLCCCaAMU;
CaMOCTOSITENILHO ~ (pOPMYJIUPOBAaTh  O0OOIIEHUS W  BBIBOABI 10  pe3yJIbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHMS, OIEHUBATh JOCTOBEPHOCTH IMOITYYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATh MPEIIOIOKEHUS
0 €ro pa3sBUTHUH B HOBBIX YCJIOBUAX.

Pabora ¢ nnopmanmeii:

BBISBIIATH AeUIUTHI UHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIs OTBETa Ha BOIPOC U
JUISl peIlIeHUs 3a/1a4H;

BbIOMpaTh MHQOpPMAIMIO M3 HCTOYHUKOB pA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMaTU3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS;

CTPYKTypUpOBaThb HMH(OpMalMIO, TPEACTaBIATh €€ B  pa3Iu4HbIX Qopmax,
WITIOCTPUPOBATh IpaUuecKy;

OLIEHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOSTENbHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) VHusepcanvHvle KOMMyHUKamueHwle Oelicmsus, 0becnedusaom coopmuposaHHoCcmy
COYUANBHBIX HABLIKOS 00YUAIOUUXCAL.
Oomenne:

BOCTIPUHUMATH ¥ (POPMYIHPOBATH CYXkJICHUS B COOTBETCTBUH C YCIOBUSMHU U LETISIMU
OOIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIICHUs 3a1a4i, KOMMEHTHPOBATh
MIOJIyYEHHBIN pe3ysbTarT;

B X0/ 00CYKIIEHHsI 33/1aBaTh BOTIPOCHI TI0 CYIIECTBY 00CYKIaeMOW TEMBI, TPOOIIEMBI,
pemiaeMoil  3amavyM, BBICKAa3bIBAaTh HWJICHW, HAICJICHHBIC HA TOMCK pEIICHUS;
CONIOCTABJISITb CBOU CYXKACHUA C CYXKIACHUAMU AOPYIrUX YYAaCTHHUKOB JOUajora,
00HapyXMBaTh Pa3Inuue U CXOACTBO MO3UIINIA; B KOPPEKTHOH popme popmynmupoBaTh
pa3HOTJIacHsl, CBOU BO3PAKEHUS;

MNPCACTABJIATh PE3YJIbTAThI PCIICHUA 3a4a4r, SKCIICPUMCHTA, UCCICIOBAHNUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (pOopMaT BBICTYIUICHHUS ¢ Y4E€TOM 3ahad IMPE3CHTAUN U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBo:



® [IOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW W MHIUBUIYATbHOW pPaOOTHI
OpH  peIIeHWH Y4YeOHBIX 3a]ad; MPUHUMATh [€1b COBMECTHOW JESITEIbHOCTH,
IUIAHUPOBATh OPTraHU3allMI0 COBMECTHOM paboThl, pachpenenarb BHABI padoT,
JIOTOBApUBATHCSA, OOCYXJaTh TMPOIECC W pe3yibTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKHX JIIOACH;

® y4YacTBOBATh B IPYyMIOBHIX (hopmMax paboThI (00CYkKIeHUs,, OOMEH MHEHUH, «MO3TOBBIC
NITYPMBD) W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTBl UM KOOPAMHHUPOBATH CBOU
NENCTBUS C IPYTUMH YWIEHAMHU KOMaH/bl; OLICHUBATh KaueCTBO CBOETO BKJIaJa B OOIIUI
MPOIYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMU B3aMMOJICHCTBHSIL.

3) Vuueepcanvnvie pecynamuesnsvle oelicmsus, obecneuugarom Gopmuposarue cmovliCl08blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3anus:

®  COCTaBJIATH IUJIaH, AITOPUTM PELICHUS 3a7auu, BBIOUPATh CIIOCO0 PEIICHUs C YUYETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ y4€TOM HOBOM MHQOpMAIIHH.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH I103HABATEIBHOW pe(IIeKCHH KaK OCO3HAHUS COBEPIIIACMBIX
JNEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToOB; BJaJeTh CrHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoIlecca M pe3ylibTaTa PEIMICHUS MaTeMaTHYeCKON
3a]a4u;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH MPH PEUICHHH 3a7aud, BHOCHUTH
KOPPEKTUBBI B JICATEIHBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, MAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3yibTaTa LEIH M YCJIOBUAM, OOBSCHATH MPUUYUHBI
JTOCTYDKCHUS WJIM HEIOCTIKEHUS PE3yJIbTATOB JIEATEIHHOCTH, HAXOIWTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

MNPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh MOHATUSAMH: TOYKA, MPSIMasi, TUIOCKOCTb.

[TprMeHsSTh aKCHOMBI CTEPEOMETPUH U CJISICTBUS U3 HUX MPHU PEIICHUU T€OMETPHUECKHUX
3ajad.

OnepupoBaTh TOHATHUSIMH: TAPaUIETBHOCTh M MEPIEHIUKYISAPHOCTh TMPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE PacOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TOHATHSIMHU: JIBYTPAaHHBIM YTroj, TpaHW JABYTPAHHOTO yria, pedpo
JIBYTPAHHOTO yTJa; TMHEHHBINA yroJ ABYTPAHHOTO YIJIa; TpaaycHas Mepa JBYTpPaHHOTO yTIia.

OnepupoBaTh MOHSATHSMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIBIH MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, MPABUIILHBIA MHOTOTPAHHHUK.

Pacrio3naBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (MHpaMUaa; MPU3Ma, MPSMOYTOIBHBIN
napaenenunes, Kyo).

KnaccudumupoBate MHOTOTpaHHUKH, BbIOMpass OCHOBaHUSA I KiacCU(UKALUU
(BBIMTyKJIbIE W HEBBIMYKIbIE MHOTOTPAHHHWKH; TPABUIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, NTapalieIenUuIe/Ibl).

OnepupoBaTh MOHATUSMU: CEKYIIasi TNIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB.

OOBSICHATH MPUHIIMITBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIE/IOB.

Ctpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBITIONHSTEH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.



Pemrate 3amaum Ha HaXOXICHHE TIEOMETPUYECKHX BEIMYMH TI0 oOpas3laMm HIu
aJIropurMaM, MHNpUMCHAA H3BCCTHLBIC AHAJIMTHYCCKUC MCETOJAbI IPHU PCHICHUH CTAHAAPTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYHUCICHUE PACCTOSHUH MEXIy IBYMsS TOYKAaMH, OT TOYKH JIO
HpHMOﬁ, OT TOYKH OO INIOCKOCTH, MCIKAY CKPCIIMBAOIINMHUCA ITPSAMBIMH.

Pemrate 3amaum Ha HaXOXICHHE TIEOMETPUYECKHX BEIMYMH TI0 o0Opa3lam HIu
AIropyurMaM, MHNpUMCHAA H3BCCTHLBIC AHAJIMTHYCCKUC MCETOJAbI IpHU PCHICHUH CTAHAAPTHBIX
MaTeMaTHYECKUX 3aJ][ad Ha BBIYMCICHHE YTJIOB MEXIY CKPCUIMBAOIIUMUCS MPSIMBIMH, MEKIY
HpSIMOﬁ U MJIOCKOCTBIO, MCXKAY INIOCKOCTSAMMU, ABYI'PAHHBIX YTIJIOB.

Bbrauciiate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MUPaMua) ¢
OpUMEHeHHEeM (OpPMYJ; BBIYMCIATH COOTHOIIEHHUS MEXIy IUIOIAASMU TOBEPXHOCTEH,
00BbEMaMU TIOOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTb HOHATUSIMU: CHUMMETPUS B IPOCTPAHCTBE; ILEHTP, OCb U IJIOCKOCTh
CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (DPUTYPBHI.

W3Bnekarp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMETPUYCCKUX (DUTYpPaAX, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

[lpumensaTe reomerpuueckue (akTbl Ui  PEHICHHS CTEPEOMETPHYECKUX — 3ajad,
IPEIOIAraloIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHCHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsTh TPOCTEHIIME MPOTPAMMHBIC CPEJICTBA W AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a1a4.

[lpuBoUTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh TIONyYeHHBIC 3HAHUS Ha MPAKTUKE: aHATM3UPOBATh PealbHBIC CUTyaIlud U
MNPUMCHATH HN3YYCHHBIC IIOHATUSA B mponecce IIOUCKa peicHuA MaTeMaTN4YCCKN
chopMynUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEaTbHbIE CHUTYyallMd Ha S3bIKE TE€OMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJEITH C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUUH U TEOpeEM,
amnmapara anreOpsl; peniath NpakTHYecKue 3a1auu, CBI3aHHbIE C HAX0XKICHUEM FeOMETPHUECKHUX
BCJIIMYHH.

11 KUIIACC

OnepupoBatb TTOHSITHSIMH [IWTHHIPAYECKAsT MTOBEPXHOCTb, oOpa3yroniue
WIMHIPUYECKON TTOBEPXHOCTH; IIHUIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIolue KOHHUECKOH
MTOBEPXHOCTH, KOHYC; CheprUuecKas TOBEPXHOCTb.

PacnioznaBats Tena BpaiieHus (MUIUHAP, KOHYC, cepa U map).

OOBSCHATH CITOCOOBI TTOJTYYCHHS TEJI BpAIICHUS.

KnaccuduimpoBaTs B3auMHOE pacioioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh TOHATHSMH: MAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CETMEHTA;
[IApOBOI CJIOM, OCHOBaHHUE MIAPOBOTO CIIOS, BBICOTA IAPOBOTO CIIOS; IAPOBOM CEKTOP.

Bbraucisate 00BEMBI U TUIOMIAIN TIOBEPXHOCTEH TEN BpalleHUs, TEOMETPUICCKUX TEN C
npUMEeHEeHHEeM (HOPMYIL.

OnepupoBaTh TOHSATUSAMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B chepy W OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHUS.

BbIuncasTh COOTHOLIEHHSI MEXAY IUIOMIAIIMU MOBEPXHOCTEH M 00bEMaMu MOJO0OHBIX
Te.

N3o6paxarh u3yyaemble (UTYphl OT PYKH M C MPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BrImorHATE (BBIHOCHBIC) INIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYp: BU
CBEpXy, COOKY, CHU3Y; CTPOHUTH CEUCHHsI T BPAILICHHUSI.

W3Brekatb, UHTEPIPETUPOBATH U NMPEOOPa30BBIBATH HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpPHUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTekKaX U PUCYHKaX.



OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrINONHATE ACUCTBUSA CI0KEHUS BEKTOPOB, BBIYMTAHUSA BEKTOPOB U YMHOXKCHHUS BEKTOpa
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh IpaBUIIO MapaJuIeICIUIIEIA.

OnepupoBaTh NOHATUSAMHU: [I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJI MEXKIAY BEKTOPAMH, CKaJSIPHOE
IIPOU3BENICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuts cyMMy BEKTOPOB U NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOpaMHU,
CKaJIIPHOE MPOM3BEIECHUE, PACKIIAIbIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOM CHUCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHUS CTEPEOMETPUYECKUX  3ajad,
IIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMS, €CIM YCIOBHs IIPUMEHEHHs 3aJlaHbl B SIBHOU
dopwme.

Pemate mpocreiiye reOMeTpUYECKHE 3a/1a4M Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO
METOJa.

Pemate 3amaun Ha J0Ka3aTrelbCTBO MAaTEMAaTHYECKUX OTHOLICHHH M HaXOXIACHUE
reOMETPUYECKUX BEJIMYMH MO0 00pa3laM WU aIrOpUTMaM, IPUMEHsSI U3BECTHbIE METOABI IpU
pelIeHnH CTaHIapTHBIX MATEMAaTUYECKUX 3a1a4.

[TpuMeHATh NPOCTEMIINE MPOTPAMMHBIE CPENCTBA U JJIEKTPOHHO-KOMMYHMKAL[MOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a1a4.

[TpuBoauTe NpHUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC M JKU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJIyYEHHBIE 3HAHMS HA IPAKTUKE: aHAIU3UPOBATh PEAIBHBIC CUTyalUud U
INIPUMEHATh  W3Y4YEHHbIE IIOHATHS B  IIPOLlECCE IIOMCKA  PEIICHUS  MaTeMaTH4EeCKH
chopMyIMpPOBaHHOW NPOOIEMbI, MOAETUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE TI'€OMETPHH,
HCCJIEN0BATh ITOCTPOEHHBIE MOJEIN C MCIOJIb30BAHMEM TI'€OMETPUYECKHX IOHATHM U TEOpEM,
anmapara anreOpbl; penaTb NpakTUYECKUe 3aaui, CBI3aHHbIE C HAXOXKAEHUEM IeOMETPUYECKUX
BEJINYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KJIACC

KosunuyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM K I (undposbie)
n/n MPOrpaMMblI Bcero Oﬁﬂ TPOJTIBHBIE pﬁalcanecmle o0pa3oBaTeJibHBIE
padoThI padoTsI pecypenI
BBenenne B ctepeoMeTpuio 10 Eubmiorexa HOK
A P p https://m.edsoo.ru/1¢209¢e37
IIpsiMble ¥ MIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubmmorexa [IOK
ITapamrensHOCTh NPSMBIX U IIOCKOCTEH https://m.edsoo.ru/1¢209¢37
IleprieHAUKYISIPHOCTD NPSIMBIX U 12 bubmmorexa [IOK
IUIOCKOCTEN https://m.edsoo.ru/1¢209e37
VYTIIeI MeXIY OPSIMBIMH U IDIOCKOCTSIMH 10 1 BEnbmiorexa HOK
Ay p https://m.edsoo.ru/1¢209e37
bubmuoreka LIOK
MuororpannuKy 1 1 https://m.edsoo.ru/1¢209e37
N bubnuoreka [IOK
OBBEMBI MEOTOTPAHHHKOE 9 1 https://m.edsoo.ru/1¢209e37
IloBTOpEHME: CEUESHUS, PACCTOSIHUS U YIJIBI 4 1 bubmuorexa LIOK
p ’ P yri https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 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

KoanuecTBO YyacoB JJIeKTPOHHBbIE
. HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/n nporpamMmbl Bceero Konrpoabhbie | TpaxTiieckue o0pa3oBaTeJibHbIE
padoThbI padoThI pecypel
T 12 bubnuoreka [JOK
¢/1a BpamCHIA https://m.edso0.ru/1¢209¢37
i bubnuoreka [IOK
Obnemb1 Ten > ! https://m.edsoo.ru/1¢209¢37
Bu6nuoreka IJOK
BekTopbl 1 KOOPIUHATHI B POCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
[ToBTOpeHme, 0600IIeHNE, CHCTEMATH3AIHS 7 1 Bu6nuoreka IJOK
3HAHUN https://m.edso0.ru/1¢209e37
OBHIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 34 3 0



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

INOYPOYHOE INTAHUPOBAHUE

10 KJIACC
N KonuuyecTBo yacoB Jlara DJIeKTPOHHbIe U POBbIE
n Tema ypoka o0pa3oBaTebHbIE
w/n yp Beero Kontpoabnbie | IIpakTuyeckue wayenus p
padoThI padoThI pecypchl
OCHOBHBIE ITOHATHS CTEPEOMETPHH: TOUKA,
npsMasi, IIO0CKOCTh, IIPOCTPAHCTRBO.
1 Hp aBuUiIa U300 a)KeHI/Iz H;p HCYHKaX: 1 Bubmuorexa IJOK
P P N puacy ’ https://m.edsoo.ru/aecc77cd
N300paKEHHUS TIIOCKOCTEH, MapaiebHbIX
MIPSAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
) [TonsTHs: mepecekaromuecs MIOCKOCTH, 1 bubmmoreka [HOK
nepeceKarouecs npsMasi v I0CKOCTh https://m.edsoo.ru/2d8a9¢99
[TonsTHs: IepeceKaromuecs MIOCKOCTH, bubmuorexa [IOK
3 1
nepeceKaronuecs npsimasi v IoCKOCTh https://m.edsoo.ru/db685¢73
3HAKOMCTBO ¢ MHOT'OT'paHHHUKAMU
4 A300paKeHue MHOFOFpaHHI/IKOB H?’:l 1 Bubmuorexa [JOK
P P https://m.edsoo.ru/a63959¢ed
PUCYHKAX, Ha IPOCKIIMOHHBIX YepPTEkKax
HauanbHsle cBefeHus 0 Ky0Oe U IHpaMHUIE,
5 HUX pPa3BEPTKHU Hzllwo e gequHst g 1 bubmorexa [IOK
p P ACITH. https://m.edsoo.ru/b30dff38
MHOFOFpaHHI/IKOB
Ha'-IaJ'H)HBIe CBCIACHHSA O K 66 U nmupamMmzc
6 X Pa3BEPTKHU 1/1):1[\/[0 el gequI/mp - 1 Bubmuorexa [JOK
P P JICITH. https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
ITonsatre 00 aKCMOMATUYECKOM ITOCTPOSHUH
7 CTEPEOMETPUN: AKCHOMBI CTEPEOME pI/IH 5 1 bubmorexa [IOK
p Tpun: p P https://m.edsoo.ru/Occ5céfe
CJICACTBUSA U3 HUX
ITousTre 00 AKCHOMATHUYECKOM ITOCTPOECHUH
8 CTEPEOMETPHUH: aKCHOMBI CTE eOMeTpI/II/I 51 1 Bubmuorexa [JOK
P TPHH: p p https://m.edso0.ru/239¢8cb4
CIIEICTBUS U3 HUX
ITonstre 00 aKCHOMATHYECKOM ITOCTPOESHUH
9 CTEPEOMETPUH: AKCUOMBI CTEPEOME pI/II/I 5 1 bubnmorexa LHOK
P TPHH: p P https://m.eds00.ru/65¢6b106
CJICACTBUA U3 HUX
10 [NonsiTHEe 06 aKCHOMAaTUYECKOM TTOCTPOCHUH 1 bu6mmotexa [IOK

CTCPEOMETPUHN: AKCUOMBI CTCPEOMETPUHN U

https://m.edsoo.ru/258fc245



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
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245

CJEICTBUS U3 HUX
B3anmuOe pacnonokeHue MpsiMBIX B

bubmmoreka [JOK

1 HPOCTPANCTEE: NEPECERatoNnect, https://m.edsoo.ru/1a2520f6
napajuieNIbHbIE U CKPEIIMBAIOIIHECS MPSIMBIC
[NapannensHOCTD MPAMBIX U TIOCKOCTEH B
12 MIPOCTPAHCTBE: MTapaJlIeIbHBIC TIPSIMBIC B bubmmoreka [{OK
MPOCTPAHCTBE; MapaIETbHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
IT JIETBHOCTD NMPSMBIX U TJIOCKOCTEN B
13 H;(I)):TnpaeHCTBO; HappanneanOCT(I),cn;;Meoﬁ u bubmorexa [IOK
’ https://m.edsoo.ru/ee1d19b9
TIOCKOCTH
14 VYIIIbl C COHAINIpaBIC€HHBIMA CTOPOHAMU bubmorexa [IOK
https://m.eds00.ru/9f4071b9
15 Yrois Mexay IpsIMbIMH B IPOCTPAHCTBE bubmorexa [IOK
https://m.edsoo.ru/fe733862
16 VYroa Mexay OpsIMbIMU B IPOCTPAHCTBE bubmorexa [IOK
https://m.edso00.ru/2935a9a0
17 [TapamienbHOCTB IJIOCKOCTEN: Bu6mmoreka [IOK
napaiebHble IIOCKOCTH https://m.edsoo.ru/2e18255
18 CBolicTBa MapauIeIbHBIX TNIOCKOCTEH bubmorexa [TOK
https://m.edsoo.ru/e504d656
o | orlme oo s B 10K
' Pl https://m.edsoo.ru/4a28dc02
napauiesenuiesI
N bubnuotexa [JOK
20 Toctpoerme ceuermi https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuenui bubmorexa LHOK
https://m.edsoo.ru/ec26feSd
| Komemmepon 1o e T, B orea 10K
) “n https://m.edsoo.ru/9a0a%e56
[TapannensHOCTb MPSAMBIX U IUNIOCKOCTEN
| Deomemmmmecn ok s B 10K
https://m.edsoo.ru/b19f6a5d
MPOCTPAHCTBE
24 [Ipsimble napansenpHble U Bbubimoreka [IOK



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
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
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d

NEePIEHANKYJISIPHBIC K TNIOCKOCTH
[Ipsimbie napannenbHble U

https://m.edsoo.ru/0ac11c95
bubmmoreka [JOK

25 NepHeHIUKYIISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIUKYISIPHOCTH IPSIMON U Bu6mmoreka LIOK
TJIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHIUKYISIPHOCTH IPSIMON 1 Bu6mmoreka LIOK
IUIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsAMON NEPHEHIAUKYIIIPHOU Bu6mmoreka LIOK
IJIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o mpsAMOii TIEPIICHANKYIISIPHOI bubamnoreka [HOK
IUIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o mpsAMOii TIEPIICHANKYIISTPHON bubamnoreka [HOK
TJIOCKOCTH https://m.edsoo.ru/7d18834b
S or row 10 nreekoom, paceronme or BuGmrorexa LIOK
N ’ https://m.edsoo.ru/33¢477d3
IPSIMOH JI0 TIIOCKOCTH
52 or somen 10 maockoern, paceromme or Bubmiorexa LIOK
N ’ https://m.edsoo.ru/66fefadd
MPSMOM JI0 TIIOCKOCTH
535 or row 10 nreekoom, paceronme or BuGmorexa LIOK
. ’ https://m.edsoo.ru/a5b7b8e3
IPSIMOH 10 TIIIOCKOCTH
o | ey oo et B 10K
N ’ https://m.edsoo.ru/dbee22bc
MPSIMOM JI0 TIIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YIOJI MEXy MPSAMOH bu6imoreka [IOK
Y TIOCKOCTBIO https://m.edso0o.ru/6b61b2b4
36 JIByrpaHHBIH yTOI, TNHEHHBINA YTOJ bu6mmotexa [IOK
JIBYTPAHHOT'O yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIA yTOI, TNHEHHBINA YTOJ bu6mmotexa [IOK
JIBYTPAHHOTO yTJia https://m.edsoo.ru/c7c777ed
[lepieHAUKYIAPHOCTH MIIOCKOCTEH: MPU3HAK bu6mmotexa [IOK
38 .
NEePHIEHINKYIISIPHOCTH JBYX IUIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [TepneHANKYISPHOCTH MIIOCKOCTEH: MpU3HAK bubanoreka [HOK



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
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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NEPNCHAUKYIAPHOCTHU IBYX IUIOCKOCTEH

https://m.edsoo.ru/ed9e2a8e

40 [lepieHAUKYIAPHOCTH TIOCKOCTEH: MMPU3HAK bubmoreka [JOK
NEePHIEHIUKYIISIPHOCTH JBYX TIOCKOCTEH https://m.edsoo.ru/ba75dcS57
41 Teopema o Tp€x mepreHaNKyIIpax bubamorera LOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepneHANKYIApax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx meprneHauKyIspax bubmorexa [IOK
https://m.eds00.ru/9246736
KonTponbHas pabora mo Temam
44 "[lepieHAUKYIAPHOCTH MPSIMBIX H bubamnoreka [HOK
IockocTel" u "YTIbl MeXIy MPSIMBIMU U https://m.edsoo.ru/5b971ef3
IJIOCKOCTSIMH"
[loHsiTHE MHOTOTPaHHUKA, OCHOBHEIC
3JIEMEHTBHl MHOTOI'PaHHUKA, BBITYKIIbIE U bubmmoreka [HOK
45 N
HEBBIMYKJIbIE MHOTOTPAaHHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOT'OTpaHHHKa
[Tpusma: n-yronpHas npu3Ma; TpaHu 1
OCHOBAHWSI PU3MBI; TIPSIMasi ¥ HAaKJIOHHAS bubnuotexa [JOK
46
MPU3MBL; OOKOBas U MOJHAS TIOBEPXHOCTH https://m.edsoo.ru/b4ad63ad
MTPU3MBI
[Tapannenenunen, npsiMOYTrOJIbHBIN bu6imoreka [IOK
47 .
napauIesIeuIe ] M €0 CBOWCTBA https://m.edsoo.ru/8a7be683
[Mupamuna: n-yroyipHasi mupamMua, rpaHu 1
48 OCHOBaHHE MMUPAMHUIBI, OOKOBas U IOJIHAS bubnuotexa [IOK
MMOBEPXHOCTh THPAMUIBI; IPABUIIbHAS U https://m.edsoo.ru/fblcd0as
yceu€HHasi ITUpaMuIa
[TpaBuiIbHBIE MHOTOTPAHHHKH: TIOHSATHE
MPaBUIBHOTO MHOTOTPaHHUKA; IPaBHIIbHAS
49 HgmMa u HpaBI/IJIBHaSIf anaMp;z[ar') bubmorexa [IOK
’ https://m.edsoo.ru/074c8865
MPaBUWIbHAS TPEYTOJIbHAS TUPAMHJIA U
MIPaBIIIBHBINA TETPAdIP; KyO
[Ipencrasienue o npaBUIBHBIX Butmorexa LIOK
50 MHOTOTPaHHUKAX: OKTad/Ip, JOACKa AP U

MKOCAdIP.

https://m.edsoo.ru/a0fdd5bf



https://m.edsoo.ru/ed9e2a8e
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https://m.edsoo.ru/9f246736
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CI/IMMeTpI/ISI B IMMPOCTPAHCTBC: CUMMETPHUA
OTHOCHUTCJIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

bubmmoreka [IOK

51 DNeMeHTHl CHMMETPHH B MTHPaMHUIAX, https://m.edsoo.ru/b9e777d9
napaenenuIeiax, IpaBmIbHbIX
MHOTOTPaHHHUKAX
59 Brruncnenue 31eMeHTOB MHOTOTPAHHUKOB: Bu6mmoreka LIOK
pE€Opa, TuaroHau, yrisl https://m.edsoo.ru/6¢cdbecef
[Tnomanp 60KOBOHM MOBEPXHOCTH U TOJTHOM
53 ITOBEPXHOCTH IPSIMOU TTPU3MBI, IIOMIATH bubmoreka [{OK
OCHOBaHU, Teopema 0 OOKOBOM https://m.edsoo.ru/37d84157
IMOBCPXHOCTHU HpHMOﬁ IIPU3MBbI
[Tnomanp 60KOBOI MOBEPXHOCTH U
54 [IOBEPXHOCTH IIPABWIBHON TUPAMUIBL, Bu6mmoreka [IOK
TeopeMa O TUTOIIa N OOKOBOM MTOBEPXHOCTH https://m.edsoo0.ru/5603e30b
YCEUEHHOM MUpPaMUJIbI
55 KonTponbHas pabora mo teme bubamnoreka [HOK
"MHororpaHHuKH" https://m.edsoo.ru/a95f5c04
N bubanoreka [IOK
36 Tomsrre 06 obneme https://m.edsoo.ru/7ad0020b
i bubnuotexa [IOK
37 OOBEM mpav LI https://m.edso0.ru/235171b3
i bubnuotexa [JOK
>8 O0bEm mupaniet https://m.edsoo.ru/fA7dfefd
.. butmmoreka [IOK
59 O6BEM mIpaMHIL https://m.edso00.ru/79¢10312
.. butmmoreka [IOK
60 OOBEM mpavLI https://m.edsoo.ru/2faadc3f
.. butmmoreka [IOK
61 OOBEM mpusMI https://m.eds00.ru/79853608
i bubmmorexa [[OK
62 OOBEM mpusMEI https://m.edso0o.ru/1e053890
i bubmmorexa [[OK
63 R https://m.edsoo.ru/482d3f51
64 KonTponbaas pabora o teme "OOBEMBI bu6mmotexa [IOK

MHOT'OTPaHHUKOB"

https://m.edsoo.ru/28a6573¢
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[ToBTOpeHHe, 0000IICHNE CHCTEMATH3AITHS

bubmmoreka [JOK

65 3HaHuil. [locTpoenue ceuenuii B 1 https://m.edso0o.ru/098bedad
MHOT'OI'pDaHHUKE
[ToBTOpEHME, 0600IICHNE CHCTEMATH3AIIHS
3HaHUI. BrluncieHne pacCcTOSIHUI: MEXIY Bubmmorexa [IOK

66 JBYMS TOUKaMH, OT TOUKHU J0 IPSIMOM, OT 1 https://m.eds0o.ru/f7792ba9
TOYKH JI0 IIOCKOCTH, MEKAY
CKPELIMBAIOLIMMUCS MIPSIMBIMU

67 Htorosas koHTposbHas paboTa 1 Eggg'l;l/?;lree?scl){)orﬁ/b% 46bc0
[loBTOpeHme, 0000IIeHNEe CHCTEMATH3AITHS
3HaHUH. BeIUnCIEHUE YIIIOB: MEXKIY Bu6morexa [IOK

68 CKPEILMBAIOLUIUMUCS MPSIMBIMU, MEXKIY 1 https://m.edsoo.ru/56765¢8b
OPSIMOM U ITIOCKOCTBIO, ABYTPAHHBIX YIJIOB, — -
YIJI0B MEKAY IIIOCKOCTAMHU

OBILIEE KOJIMYECTBO YACOB I10 63

ITPOT'PAMME
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11 KJIACC

KoauyecTBO yacos

DJIeKTPOHHbIe U (POBbIE

Ne Tema ypoka K n Aara o0pa3oBaTeJIbHBIE
/i Yp Beero OHTPOJIbHbIE PaKTHYeCKHUe H3ydenust P
padoThI padoThI pecypchbl

1 Cdepa u map: ueHTp, paguyc, TuaMeTp; 1 Bu6mmoreka LIOK
IIJTOTIATH TIOBEPXHOCTH Cephbl https://m.eds00.1ru/0341bc2b
Bzanmuoe pacnionoxenue chepsr u Butmotexa LIOK

2 TUTOCKOCTH;, KacaTellbHasl INIOCKOCTh K 1

https://m.edsoo.ru/bed12a43
cdepe; miomanb cheps

3 Nzob6paxenue chepsl, mapa Ha 1 Bbubaunoreka [JOK
wiockoct. CedeHus mapa https://m.edsoo.ru/bc15f712
[unuaapuyeckas MOBEPXHOCTb,

4 o0pa3yromre MITHHAPHISCKOH 1 bubmmoreka [HOK
MTOBEPXHOCTH, OCh IIWIHHIPUYECKON https://m.eds00.ru/6054b8cl
TIOBEPXHOCTHU

; osepatoct, oGpasantan s | Bufimiorexa LIOK

P ’ 13 yrom N ’ https://m.edsoo.ru/188{6216
TUIONIaJb OOKOBOW M TIOJIHOM MTOBEPXHOCTH
N300paskeHne NUITMH/pA Ha TUIOCKOCTH.
Pa3Béprka mumHapa. CedeHus TUIUHAPA bu6imoreka [IOK

6 . 1
(TIIOCKOCTHIO, MapaieNbHON HITH https://m.edsoo.ru/016e25eb
MIEePIICHIUKYISIPHON OCH IIMITUH/IPA)

K
;| Koo rovpeer ppome | B LOK
. P ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOH IMOBEPXHOCTH
5 opasyronn 06wt rrouta Goxosait | ubmorera LIOK
pasylom ’ tma https://m.eds00.ru/897dd3b2
MIOJTHOM MMOBEPXHOCTH
9 sota ocnomm 1 Gorontn | BuSmrorera LIOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTb
I/Iso6pa>1<em1e KOHYyCa Ha IIOCKOCTH. Butmiorexa [IOK
10 Pa3BépTka konyca. CeueHHs KOHyCa 1

(TMITOCKOCTRIO, MApaLIeIbHOW OCHOBAHHIO,

https://m.edsoo.ru/Obde1be8
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U IJIOCKOCTBIO, IPOXOASIIEH Yepes3
BEpPIINHY)

KOM6I/IHaHI/I$I TCJI BpallICHUA U

bubmmoreka [IOK

1 MHOTOT'PaHHHKOB https://m.edsoo.ru/3cef10e5
2| Mmorormm, e oson BuGaonss LOK
P, pa, https://m.eds00.ru/0b136158
MHOTOTPaHHUK HJIH B TEJIO BPALICHUSI
13 [TousiTre 06 00bEMe. OCHOBHEBIEC CBOMCTBA bubmmoreka [JOK
00BEMOB Te https://m.edsoo.ru/26a03{b7
i Bbubanoreka [IOK
14 O61ém mamHIpa, KoHyca https://m.edso0.ru/5513d87b
i Bbubanoreka [JOK
15 OObem wapa i nIowazs chepet https://m.edsoo.ru/d189bde2
6 | omtme s momere Buaonss LOK
N A1 THIOMaA https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00BbEMaMU MOTOOHBIX TEI
17 KonTponbHas pabora o temam "Tena bubmmoreka [HOK
Bpamenus” u "O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE bubmorexa TOK
p poctp https://m.edsoo.ru/5caefclb
19 Clio’)keHHe U BRIYUTAaHUE BEKTOPOB bubmorexa HOK
P https://m.edso0.ru/23{4f089
20 YMHOXKEHHE BEKTOPA HA YHCIIO bubmmorexa LIOK
https://m.edsoo.ru/dee379¢eb
3 merounsamapm mextopast. Tpasio BuGaorera IOK
P pam. 1Ip https://m.edsoo.ru/a28fd74e
napajuiesenunesaa
p | o m—" o LOK
p PaBHI 1 https://m.eds00.ru/5a827900
BEKTOpaMH
23 KoopanHaTHO-BEKTOPHBIN METO TpU Bu6immoreka [IOK
pelIeHUH TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsmoyToibHas crcTeMa KOOpPIWHAT B Butmiorexa [IOK
24 npocrpaHcTBe. KoopauHaTel BEKTOpA.

IIpocreiinive 3a1a4u B KOOpAMHATAX

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
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

75 Yron mexay Bekropamu. CKajasipHOe | bubaunoreka [JOK
MPOU3BEICHIE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yriioB Mexay IpsIMbIMU U | Bu6mmoreka LIOK
IJIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
27 Kontponbnas padota o Teme "BekTopsl u 1 Bu6mmoreka LIOK
KOOPJAHMHATHI B IPOCTPAHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpeHme, 0600IMIeHNE 1
78 cructemMaTusanus 3HaHui. OCHOBHBIE 1 bubmmoreka [JOK
¢urypsl, GpaxTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUN
[TorTOpeHue, 0000IICHHE U
29 cuctemMaTu3aius 3HaHul. OCHOBHBIE 1 bubnunoreka IJOK
¢burypsl, QakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHUN
30 EIH(::BTTG:(;II);THMP;Z, 21?10?,6;1;51}1;1;16 ;Ia aqmn 1 bubmorexa LOK
! - A https://m.edsoo.ru/7491efe0
IUIAHAMETPHH U METOBI MX PeIIeHHS
31 IC_IHOcBTTe?vI[);TI;P;’ (1)/1(2103613;5111?;16 CI’:Ia ayu 1 bubmmorexa [IOK
1t - 34l https://m.edsoo.ru/4dftda97
TUTAHUMETPHUU ¥ METO/BI HX PEIICHHUS
[ToBTOpenue, 0600MmIeHNE U
30 cucrtemarusamsa 3HaHu. OCHOBHEIE 1 bub6mmoreka [IOK
(burypsl, QaxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEOMETPHH
butmmoreka [IOK
33 Hrorosas koHTpoIbHAA paboTa 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600MmIeHNE U 1 bub6mmoreka [IOK
crcTeMaTh3alusl 3HaHUH https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB I10 34

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

MPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA30BATEJBLHOM ITPOT'PAMMBI

10 KJIACC

Kox
NPOBEPSIEMOr0
pe3yJbTara

7

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl CpeIHero 0011ero 00pa3oBaHusi

I'eomerpus

7.1

OmneprpoBaTh NOHATUSIMH: TOUKA, MPsIMasi, MIIOCKOCTh

7.2

7.3

7.4

7.5

[IpuMeHATh aKCHOMBI CTEPEOMETPHUU U CIEICTBUS M3 HUX MPU PEIICHUU
TCOMETPUIECKUX 3a1ad

OneprpoBaTh MOHIATHAMH: MMAPAIUIETFHOCTh W MEPIEHANKYIISIPHOCTh MPSMBIX U
TIOCKOCTEH

KiraccudummpoBaTs B3auMHOE pAaCIIOIOKEHHE TIPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE

OneprpoBaTh MOHATUSMU: ABYTPAHHBIN YTOJ, TPaHU ABYTPAHHOTO yTia, pedpo
JBYIPAaHHOTO YIVIa, JIMHEWHBIA yroj JBYI'PAaHHOIO YyIUIa, TpajycHas Mepa
JIBYTPAHHOTO yTIIa

7.6

7.7

7.8

OnepupoBaTh TMOHATHSIMH: MHOTOTPAaHHHUK, BBIIYKIBIA ¥  HEBBITYKIBIH
MHOTOTPaHHHUK, 3JIEMEHTh MHOTOTPaHHUKA, MPABUIIbHBIA MHOTOTPAHHUK
Pacnio3HaBaTh OCHOBHBIE BHUJBI MHOTOTPAHHHKOB (IHpamMuja, MpHU3MA,
MIPSIMOYTOJIBHBIHN TapajuIesIeuIe I, Ky0)

KnaccugunupoBaTh MHOTOTPaHHUKH, BEIOUpAasi OCHOBAHUS JIJISI KJIACCU(PUKAIINN
(BBIMTyKJIBIE M HEBBIMYKJIbIE MHOTOIPAaHHUKH, MpaBUIbHBIE MHOTOI'PaHHUKH,
MIpsIMbI€ ¥ HAKJIOHHBIE TPU3MBI, TTapaJJIeJICTUIIE/IbI )

7.9

OHCpI/IpOBaTB MOHATHUAMMU: CCKYIIas IJIOCKOCTb, CCYCHUEC MHOT'OTPaHHUKOB

7.10

OOBSCHATh TNPHUHIMIIEI TIOCTPOSHHUS CEYCHUH MHOTOTPAHHUKOB, HUCIOIb3Ys
METOJI CIIE0B

7.11

7.12

7.13

7.14

CrtpouTh cedeHns MHOTOIPAaHHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATEH (BBIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHM3Y

Pemats 3alauil Ha HAXOXIACHUC TCOMCTPHUYCCKHUX BCIHWYUH II0 o6pa3uaM HIIn
aJroputMaM, IMPUMCHSAA H3BECTHBIC AHAIUTUYCCKUE METOABLI IIPpHU PCIICHHUU
CTaHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBbIYHCIICHUC paCCTOSIHI/Iﬁ MCXKOY
AByMsS TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKHM [0 IIJIOCKOCTH, MCKIY
CKPCIINBAOIIUMUCS TPAMBIMU

Pemats 3aaul Ha HAXO0XIACHUC TCOMCTPHUYCCKHUX BCIHWYUH II0 o6pa3uaM HIIn
aJroputMaM, IMPUMCHSAA H3BECTHBIC AHAIUTUYCCKUE METOABLI IIPpHU PCIICHHUU
CTaHAAPTHBIX MATCMAaTHYCCKUX 3aJad Ha  BbIYHUCICHHUC YIJIOB MEXKAY
CKPCIIMNBAKOIIHUMUCA MPAMBIMHU, MCKIY HpHMOﬁ U IUIOCKOCTBHO, MCKAY
IIJIOCKOCTSAMHU, JIBYTPAHHBIX YIJIOB

Boruucnate 00bEMBI M IIIOLIAIM MOBEPXHOCTEH MHOTOTPAaHHHMKOB (TIpU3Ma,
nupammuzia) ¢ TOpuMeHeHHeM (OpMYN, BBIYHCIATH COOTHOIICHHS MEXIY
IUIOINAASIMU TIOBEPXHOCTEH, 00bEMaMH MTOJOOHBIX MHOTOTPaHHUKOB

7.15

OHepI/IpOBaTI) MOHATHUAMU: CUMMETPUA B IIPOCTPAHCTBE, HEHTP, OCh M IJIOCKOCTH
CUMMCETPHHU, HCHTP, OCh U NIIOCKOCTh CUMMCTPUHA (bl/ll"yp])l

7.16

7.17

WzBnekatrb, mnpeoOpa3oBbIBaTh W HMHTEPHPETHPOBAaTH  HMHQPOPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTypax, MPEICTaBICHHYIO HA YepTEeKax U
PUCYHKax

[MpumensTh TeoMeTpudeckue (HakThl JUIsl PEHICHUS] CTEPEOMETPUYECKUX 3aj1ad,
MIPENIOIaraloNuX HECKOJIBKO IIAroB pemIeHHUs,, €CIN YCIOBHA NPUMEHEHHUS
3aJaHbl B IBHOU opme



HpI/IMCHﬂTL HpOCTCfIIHHe IIpOorpaMMHBIC CpeacTsa u QJICKTPOHHO-

718 KOMMYHHKAIIMOHHBIE CHCTEMBI TIPH PEIIEHIH CTEPEOMETPHUIECKHX 33121
719 [IpuBOaUTH IPUMEPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE W JKU3HM,
pacrno3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUHN B ICKYCCTBE
[IpuMmeHATs mMONy4YeHHBIE 3HAHWS Ha TWPAaKTHKE: aHAJTW3WPOBaTh peallbHBbIC
CUTyallul W TPHMEHATHh W3YUYCHHBIE TMOHATHS B MPOIECCE TOWCKA PEIICHUS
MaTeMaTHYECKH CQOPMYIUPOBAHHOW MPOOJIEMBI, MOAEIHPOBATH peajbHbIC
7.20 CUTyalldl Ha $3bIKE TEOMETPHH, WCCIEeN0BaTh MOCTPOEHHBIE MOJENN C
WCIIONF30BAaHMEM TEOMETPHYECKHX IOHATHA M TEopeM, ammapaTra anreOpsl,
pemars MpakTHUYECKUE 3aJaud, CBSI3aHHBIE C HAXOXKICHHUEM TIE€OMETPUYECKUX
BEITUYMH
11 KVIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATL 0CBOCHHUS 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero 001ero 00pa3oBaHusi
pe3yJbTarta
6 ['eomerpus
OnepupoBaTh TMOHITUSMH: UWIMHIPHYECKAas MOBEPXHOCTh, O0pa3yrolue
6.1 UWINHAPHYECKOH  TOBEPXHOCTH, IMIMHIP, KOHHYECKas IOBEPXHOCTH,
o0pa3ymomirne KOHMIeCKOW TOBEPXHOCTH, KOHYC, cpepudeckast MOBEPXHOCTh
6.2 Pacrio3naBaTh Tena BpameHus (IWIHHIP, KOHYC, cdepa u miap)
6.3 OOBSICHATH CTIOCOOBI MOTYYEHUS TEN BpaLCHHUS
6.4 KnaccudpunupoaTh B3anMHOE pacroioskeHne cepbl U IIOCKOCTH
OneprpoBaTh MOHATHSIMM: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTa, BBhICOTa
6.5 CErMEHTAa, 1IapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIOS,
IAPOBOM CEKTOP
6.6 Breruncnsats 00bEMBI U TUTOIIAIHM TIOBEPXHOCTEH TEN BPAIICHHUS, TEOMETPUIECKIX
' TeJ ¢ MPUMEHEHUEM PopMyI
6.7 OneprpoBaTh MOHATHUSAMH: MHOTOTPAHHUK, BITMCAaHHBIN B cepy M ONMUCAHHBIN
‘ okoJ10 cepsl, chepa, BiucaHHAsi B MHOTOTPAHHUK WJIH TEJIO BPAILICHHS
6.8 BbIYMCIsATE COOTHOIICHMSI MEXKIY IUIOIIAIAMHU ITOBEPXHOCTEH M 00bEMamu
) IMOTOOHBIX TEl
6.9 I/I3o§Pa>1<aT1) nu3ydaemble (QUTYpbl OT PYKH W C TOPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BrImonHATE (BEIHOCHBIE) TUIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTBIX OOBEMHBIX
¢buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUSHHS TEJ BpAIICHHUS
WzBnekatb, WHTEpIpEeTHpPOBATH W  MPeoOpa3oBeIBaTH  HH(OPMAIUIO O
6.11 MTPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTekax U
pHCYHKax
[MpumensiTh TeomeTpuveckue (GakThl ISl PElICHHsT CTEPEOMETPUIECKUX 3ajad,
6.12 MPEAIOIaraloNuX HECKOJIBKO INAaroB pEIIeHUs, €CIIM YCIOBUS MPHUMEHEHUS
3aJaHbl B IBHOU opme
6.13 OneprpoBaTh NOHATHEM: BEKTOP B MPOCTPAHCTBE
6.14 BEIONHATS IEHCTBHS CIIOKEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKEHUS
' BEKTOpa Ha YUCII0, OOBACHITH, KAKUMH CBOWCTBAMU OHHU 00JIa1al0T
6.15 [IpyMeHATh npaBUIIO NapaJUIEIENUIIEaa IPH CI0KEHHN BEKTOPOB
OnepupoBaTh MOHATUSMU: JEKAPTOBBI KOOPJHHATHI B IPOCTPAHCTBE, BEKTOP,
6.16 MOJyJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXIy

BCKTOpaMH, CKaJIsIPHOC IPOU3BCACHUC BCKTOpPOB, KOJIJIMHCAPHBIC )48




KOMILJIAHAPHBIC BEKTOPLI

HaXOIlI/ITI) CyMMY BCKTOPOB M IPOU3BCACHUC BCKTOPA HAa YHCIIO, YIrOJI MCKIY

6.17 BEKTOpPAMH, CKAJIPHOE TPOWM3BEACHWE, pPACKIagpIBaTh BEKTOP IO JIBYM

HECKOJUIMHCAPHBIM BEKTOpaM

6.18 3amaBaTh INIOCKOCTh YpPaBHEHHEM B J€KapTOBOW CHCTEME KOOPAWHAT

6.19

Pemarp mpocreiiirie reoMeTpHUecKHE 3aladd Ha TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a

Pemate 3amaun Ha JOKA3aTeILCTBO MaTEMAaTHIYECKUX OTHOIIICHUH 1 HAXOXKICHHE

6.20 TeOMCTPUUCCKUX BCJINYUH I10 o6pa3uaM HJIK aJiIrOpuTMaM, NpUMEHAA U3BCCTHBIC

MCTOJBI ITPU PCHICHUHN CTAHAAPTHBIX MaTECMATUYCCKUX 3aJa4

6.21

HpI/IMCHﬂTL HpOCTeﬁHIPIC IIpOrpaMMHBIC CpeacTBa nu 3JICKTPOHHO-
KOMMYHHUKAaIITMOHHBIC CUCTEMBI IIPU PCHICHUHN CTEPEOMETPUICCKUX 3ada4d

6.22

HpI/IBOHI/ITL MMPUMEPbI MATCMATUYCCKUX BaKOHOMepHOCTeﬁ B IpUpOAC U KU3HU,
pacno3HaBaTh MPOABJIICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE

IIpuMeHATE NONy4YeHHbIE 3HAHWS Ha MPAKTHKE: AHAIM3HPOBATh pPEaIbHBIC
CUTyallud W TIPUMEHATH W3YUYCHHBIE IOHATHA B IPOLIECCE IMOMCKA PEIIECHHUS
MaTeMaTHYeCKH CHOPMYIUPOBAHHOW TNPOOJIEMBI, MOJEIUPOBATh pealbHbIE

6.23 CUTyalluM Ha $3bIKE TIEOMETPHUH, HCCIENOBATH IIOCTPOCHHBIE MOJEIU C

WCIONB30BAaHUEM T'E€OMETPHUYECKHX IIOHATHM M TeopeM, ammapara aireOpsl,
pemate MpakTHYeCKHe 3ajjaud, CBA3aHHBIE C HAXOXJACHHEM T'€OMETPUYECKHUX
BEJTMYMH

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kopn
7

7.1

IIpoBepsieMblii 31eMeHT COlePKAHUSA

I'eomerpus

OCHOBHBIC ITOHSATHS CTCPCOMCTPHUHU. Tqua, npsamasi, mI0CKOCTh, IMIPOCTPAHCTBO. [Toustue 06
AKCHMOMATUYCCKOM IMMOCTPOCHUHN CTCPCOMETPHUU: AKCUOMBI CTEPEOMETPHUHU U CIICACTBUA U3 HUX

7.2

7.3

7.4

BsanmHoe pacmnosnoxeHHe NpSMBIX B MPOCTPAHCTBE: IE€peceKarolluecs, MapajuieIbHble U
cKpenBawomuecs npsMsle. IlapajnenbHOCTh NPSMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajuielbHble TPsSMbIe B TIPOCTPAHCTBE, MAPaUICTHHOCTh TPEX MPSIMBIX, MApaLIEIBHOCTD
IPSAMOM U INIOCKOCTU. YTJbl C COHAIPABJICHHBIMU CTOPOHAMH, YIOJ MEXAY NpPsSIMBIMU B
npoctpaHcTBe. [lapanienbHOCTh IJIOCKOCTEW: MapajljielbHbIE IUUIOCKOCTH, CBOMCTBA
napajulelIbHBIX IUIoCcKocTel. llpocTteiime mpocTpaHCTBEHHbIE (GUTYpHl HAa TUIOCKOCTH:
TeTpas’ap, KyO, mapaiieNenurel, IOCTPOSHHEe CeYeHU I

IlepneHAUKYIAPHOCT MPSIMON M TUNIOCKOCTH: NMEPIIEHANKYJISIPHBIE MPSIMBIE B TPOCTPAHCTBE,
IIPsIMBIE NTAPAJLJIENIBHBIE U TIEPIICHIUKYJISIPHBIC K IIOCKOCTH, IPU3HAK IEPIEHIUKYIISIPHOCTH
IpPSMOM M IIJIOCKOCTH, TE€OpeMa O NPSIMOW NEPHEHIUKYISIPHON IIOCKOCTH. YTJbl B
MIPOCTPAHCTBE: YToJI MEXAY NPsIMOM M IIOCKOCTBIO, JBYTPAHHBIN YTroJl, JTMHEHHBIH yroi
JIByTpaHHOro yrna. IlepneHauKyasp ¥ HaKJIOHHBIE: PAacCTOSHHE OT TOYKH JI0 IIOCKOCTH,
paccTosHMe OT TPAMOM [0  TUIOCKOCTH, TPOEKIUs (GUTypbl Ha  IJIOCKOCTb.
[lepneHIMKyIApHOCTS IIOCKOCTEM: MpHU3HAK MNEPHEHIUKYISPHOCTH JIBYX IUIOCKOCTEH.
Teopema o TpEX NepneHANKYISIPax

[lonsiTHE MHOTOTpaHHNKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHHUKA, BBIITYKIIbIC U HEBBITYKJIbIC
MHOTOI'PaHHHKH, pa3BEPTKa MHOrorpaHHuka. lIpusma: n-yronbHas Ipu3Ma, I'paHd U
OCHOBaHHUSl TPHU3MBI, TpsMas W HAKJIOHHAs MpPHU3MBI, OOKOBas W TOJHAs TOBEPXHOCTH
npusmsl. [lapannenenunes, npsMOYTONBHBIM MapajuleNenune] u ero cBoicrsa. [lupammuaa:
n-yrojbHas MUPaMHUIa, TPaHU U OCHOBAaHHE MHUPaMUIbI, OOKOBas M IIOJIHAs MOBEPXHOCTDH
MUPaMUJbl, TPaBHJIbHAS W yCeu€HHas NUPaMUAd. OIJEMEHTHl MPHU3MBl M THPAMHUJBI.
[IpaBriIbHBIE MHOTOTPaHHUKH: MOHSATHE NPAaBUIBHOIO MHOTOTpaHHMKA, IPABUIIbHASI IPU3MaA



7.5

7.6

7.7

U MpaBWibHAsg TUPaMUJIA, MPABUJIbHAS TPEYTOJIbHAS MUpaMHIa U MPaBUWIBHBIA TETpa’p,
ky0. [IpencraBienne o mpaBUIHHBIX MHOTOTPAHHHUKAX: OKTadIp, HOAEKAdAP U UKOCAIPYTHE
CedeHHs TPU3MBI M TAPAMUIBI

CuMMeTpuss B MPOCTPAHCTBE: CHUMMETPHS OTHOCHUTENBHO TOYKH, MPSIMOH, IUIOCKOCTH.
DIIeMEHTHI CUMMETPUHU B MMUpaMUAax, apajuiesienuneaax, IpaBuiIbHbIX MHOTOTpaHHUKAX

Brruricnenne 3reMeHTOB MHOTOTPAaHHHUKOB: pEOpa, amaroHanw, yriel. llmomans GokoBoit
MMOBEPXHOCTU U TIOJHOM MOBEPXHOCTU MPSMOM MPU3MBI, IJIOMIAJsF OCHOBAaHUM, TeOpeMa O
OOKOBOW TOBEPXHOCTH TPSIMOM HpH3MBL. ILmomans OOKOBOW MOBEPXHOCTH M ITOBEPXHOCTH
MIPABIIIFHONW MUPAMUIBI, TEOPEMa O TUIOMAAN yceueHHoN mupamunbl. [lonstie 06 oOobéme.
O0BEM TUPaMUSIBI, TIPU3MBI

IMogo6ubie Tema B mpocTtpaHcTBe. COOTHONICHHS MEXKAY IUIOMAIAMH TOBEPXHOCTEH,
00BbEMaMHU ITOOOHBIX TEN

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUSA

6

I'eomerpus

6.1

6.2

6.3
6.4
6.5

6.6

[unmuHapuyeckas MOBEPXHOCTh, 0Opa3ylolne IIMHIPUYECKON IOBEPXHOCTH, OCh
MUIHHIPHYECKONH MmoBepXHOCTH. L[WmuHAp: OCHOBaHMST ¥ OOKOBas IOBEPXHOCTH,
o0pasyromas 1 0Ch, IIIOMAasL OOKOBOH M TOJTHOM MTOBEPXHOCTH

Konndeckas mMOBEPXHOCTb, OOpa3yrollMe KOHHUYECKONW IIOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOH MmoBepxHOCTH. KoHyc: ocHOBaHHMe M BeplinHa, 00pasyromas U och, MIOMIAIb
OOKOBOH W TIOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylolne U BHICOTa, OCHOBAHUS U
OOKOBAas TOBEPXHOCTH

Cdhepa u miap: IeHTp, pamuyc, AUaMeTp, IUIOMANb MOBEPXHOCTH cdepbl. B3ammMHoe
pacmoyiokeHue cepbl U IITOCKOCTH, KacaTelbHas III0CKOCTh K cdepe, mromanb chepbl
N300paxkeHre Tel BpalleHUs] Ha TNIOCKOCTH. Pa3BEpTka NWIMHAPA U KOHYCa

KomOuHanmu Tenm BpalleHHs W MHOTOTPAHHHUKOB. MHOTOTpaHHUK, OMUCAHHBIA OKOJIO
chepsl, cdepa, BrricaHHass B MHOTOTPAHHUK, WM TEJO BPAIICHHSI

Ilonstne 06 o060véMe. OcHOBHBIE cBoOHCTBa 00BEMOB Tes. Teopema 00 o00bEME
MPSIMOYTOJILHOTO Tapaiiesienunena u cieacTeus u3 He€. O0bEM 1umHapa, koHyca. O0bEM
nrapa v 1miomajb cepsl

6.7

IMomoOHbie Tena B mpocTpancTBe. COOTHOIICHHMS MEXAY IUIOIIAASIMH ITOBEPXHOCTEH,
00BEMaMHU TTOTOOHBIX TENI

6.8

6.9

Ceuennst umnuHApa (MApauieNbHO U TMEPHEHIUKYISIPHO OCH), CEUeHHs KOHyca
(mapasuienbHOE OCHOBAaHUIO U IPOXOISILEe Yepe3 BepIInHY), CeUeHHsI [apa

BexTop Ha miockocTy U B npocTpaHcTBe. CIOXKEHNE U BEIYUTAHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ucio. PasnoxeHne BekTopa Mo TpEM HEKOMILIaHApHBIM BekTopam. IIpasuio
napajuienenunena. PemieHue 3anad, CBS3aHHBIX C NPUMEHEHHEM IIpaBWIl JEHCTBUH C
BEKTOpaMHU

6.10

IIpssMoyronbHas cucteMa KoopauHaT B npocTtpanctse. Koopaunatel BekTopa. IIpocreiimne
334l B KOOpJIMHATaX. YTrol MexAy BeKTopamu. CKalsipHOE NPOU3BEAECHHE BEKTOPOB.
Brluncnenue yriioB Mexay OpSIMbBIMH M IUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIA METO.
IIPU PELIEHUU T€OMETPUYECKHX 3a]1a4

IMPOBEPAEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMbI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUS

Kon

MmpoBepsieMoro
TpedoBaHMs

IIpoBepsieMble TpeOOBaHUS K MPEeIMETHBIM Pe3yJbTATAM OCBOCHHUS
OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbl CpeHero o01ero 00pa3oBaHus




Brnagenne meromaMu J0Ka3aTeibCTB, alrOpUTMaMH pEIICHUS 3alad; YMEHUE
(bopMyHpOBaTh M ONEPUPOBATH MOHITHAMU: OIpPEJCICHHE, aKCHOMa, TeopeMa,
CJIEJICTBUE, CBOWCTRO, NPU3HAK, JIOKa3aTeNbCTRO, PaBHOCHIIBHBIC
(GOpMYyIUPOBKH; TNPUMEHITh WX; YMEHHE (QOPMYJIHpOBATh O0paTHOE H
MPOTHUBOIIOJIOKHOE YTBEPXKICHUE, TPUBOJUTH TMPUMEPbl U KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJ] MaTeMaTW4YeCKOH HHIYKIIWU; TPOBOJUTH JOKa3aTelbHbBIC
pacCcykJICHUs TPH PEIICHUH 3ajad, OICHHBATH JIOTUYECKYIO NPaBUIBHOCTh
paccyXIeHull; yMEHUE ONECPUPOBAThH MOHSATHSIMH: MHOXECTBO, TTOJMHOMXECTBO,
omepanud  HajJg ~ MHOXECTBAMH;  yMEHHE  HCIOJ30BATh  TEOPETHKO-
MHOXECTBEHHBIH anmapar sl ONMCAHUS PEATBHBIX MPOILIECCOB U SIBICHUHA U TIPU
pelieHun 3a7ad, B TOM YHCJIC W3 JPYTUX Y4YeOHBIX MPEAMETOB;, YMEHUE
OTEpHUPOBaATh TOHATHUAMH: Tpad, CBA3HBIA Tpad, aepeBo, IMKI, Tpad Ha
TUTOCKOCTH, YMEHHE 3aJ1aBaTh W ONHUCHIBATH Tpadbl PasIMUHBIMU CIIocoOamu;
UCIOJIB30BaTh rpadbl MPHU PEIICHUY 33124

YMeHue onepupoBaTh MOHATUAMHE: HATYypaTbHOE YHCIIO, [IEJI0e YUCII0, CTETICHD C
LeTIbIM [TOKa3aTeeM, KOPeHb HaTYpalIbHON CTENeHHU, CTETICHb C PAMOHATBHBIM
HoKasarejeM, CTENeHb C JCHCTBUTENBHBIM IMOKa3aTeieM, Jorapupm dYucia,
CHHYC, KOCHHYC M TAHTCHC MpPOU3BOJILHOTO YHCIA, OCTATOK MO MOAYJIO,
palMOHATIPHOE YKCIIO, HMPPAlMOHAIBHOE YHCIO, MHOXKECTBA HATypaJIbHBIX,
EJbIX, pAalHOHAIBHBIX, JCHCTBUTEIBHBIX YHCET, YMEHHE HCIIOJIb30BaTh
IpPHU3HAKH JIETMMOCTH, HAUMEHBIINIA OOLIMI JeTUTeh U HauMEHbIee oollee
KpaTHOe, aNroput™ EBKiIMIa IpU pelIeHUH 3a]1ay; 3HAKOMCTBO C Pa3JIMUHBIMU
MMO3UIUOHHBIMHA CHUCTCMAMHU CUHUCIICHHA, YMCHHC BBIINIOJHATL BbIYUCICHUC
3HAYCHUH ¥ MpPeoOpa30oBaHUsl BBIPAKEHHUI €O CTENEHSIMH W Jiorapudmamu,
npeoOpa3oBaHus APOOHO-PAMOHATBHBIX BBIPAKCHUI;, yMEHHE OIEPHPOBAThH
MIOHATHUAMU: [IOCJIEA0BATEIBHOCTD, apumMeTnIecKas porpeccus,
reOMETpUYEecKasi TMPOrpeccusi, OCECKOHEYHO YyOBbIBArOLIas Te€OMETpUYECKast
HPOrPECcCHsi; YMEHUE 337aBaTh MOCIIEA0BATEIBHOCTH, B TOM YHCIIE C HOMOIIBIO
PEKYPPEHTHBIX (OpMYIT; YMEHHE ONIEPUPOBATH MOHITUSME: KOMIUIEKCHOE YHUCIIO,
COMpPsDKEHHBIE KOMIUICKCHBIC YHCIa, MOYJIb M apTyMEHT KOMILUIEKCHOTO YHCIIa,
(Gopma 3ammcH KOMIUICKCHBIX Yhcell (TeOMETpUYEcKasi, TPUTOHOMETPUYECKas 1
anreOpauveckas); yMeTb NPOU3BOAWTH  apu(PMETHUYECKHE JEHCTBHS ¢
KOMIUJICKCHBIMH YHWCJIaMU; NIPUBOAUTE NPHUMEPLI MCIIOJIb30BAHNA KOMIUICKCHBIX
YHCET; ONEPUPOBATh NOHATHAMU: MaTpuia 2x2 u 3X3, onpeaenuTeslb MaTPHIIbI,
TEOMETPUYECKUIT CMBICIT OTIPEACITUTEIS

YMeHue OonepupoBaTh  IOHATUSMH:  palMOHAIbHBIE, HPPALUOHAIBHBIE,
MOKa3aTeNbHble,  CTENeHHbIe,  JIOTapu()MUYECKHE,  TPUTOHOMETPHUUECKHUE
YpPaBHEHUS U HEPABEHCTBA, MX CHCTEMbI; YMEHME OIIEpUPOBATH IOHATUSIMU:
TOXKAECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHHE, HEPaBEHCTBO,
CHCTEMAa YpaBHEHUI M HEPAaBEHCTB, PABHOCUIIBHOCTh YPABHEHUM, HEPABEHCTB U
CHUCTEM; yYMEHHME pEIIaTh ypPaBHEHWs, HEPABEHCTBA U CHCTEMBI C IIOMOILBIO
pasIM4HBIX NPUEMOB; pEIIATh YPAaBHEHWUsS, HEPABEHCTBA U CUCTEMBI C
apaMeTpoM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CHUCTEMBI IS PELLEHUs
MaTeMaTHYeCKUX 33/a4 W 3aJa4 M3 pa3InyHBIX o0JacTeil HAyKu W peabHOU
JKA3HU

YMmenune — onepupoBaTh  MOHATHsIMU:  (yHKIMs, 9YETHOCTh  (DYHKIHH,
NEePUOJUYHOCTD (PYHKIMH, OTPaHUYEHHOCTh ()YHKLMH, MOHOTOHHOCTh (DyHKIINH,
9KCTpeMyM (GYHKLUWHM, HauOoibpllee W HauMeHbllee 3HaYeHHs (YHKIUM Ha
NPOMEXYTKE, HeTlpephIBHAS (DYHKIIMS, aCUMIITOTHI Tpaduka QyHKIUH, TepBast 1
BTOpas NPOM3BOAHAS (YHKIMHM, TCOMETPUYECKHH U (UBNYECKUH CMBICT
NPOM3BOAHOM, NepBOOOpa3Hasi, ONpeAeNEHHbI WHTErpal; yMEHHE HAXOIUTh
acUMIITOTHl Tpaduka QYHKIMH, yMEHHE BBIYKCISTH ITPOU3BOJIHBIE CYMMBEI,
NPOM3BENICHNS, YaCTHOTO M KOMITO3MIWU (YHKIMH, HAXOIUTh YypaBHEHUE
KacaTeJdbHOM K Tpaduky (yHKUMM; yMEHHE HaxXOAMTh MPOHM3BOIHBIC




3JIEMEHTapHBIX  (YHKIMH; YMEHUE  HCIOJb30BaTh  MPOU3BOAHYIO  JUIS
uccnenoBannsl (yHKIWN, HAXOJAWTh HAWOOJNBINHNEC W HAUMEHBIIAE 3HAYCHHUS
GyHKIWH;, CTPOUTh TpadUKd MHOTOWICHOB C KCIOJIh30BaHUEM armapara
MaTEeMaTHYECKOT0 aHaIN3a; MPUMEHATh MPOU3BOJHYIO JUIS  HAXOXKICHHS
HAWTYYIIEro PElICHUs B MPUKIIAJHBIX, B TOM YHCIE COIMATEHO-KOHOMHYCCKHX
1 (QU3NYECKHX 3a/Jadax; HAXOJIUTh IUIOMAnd W OO0BEMBI (UTYy C TOMOIIBIO
WHTETpasia; MPUBOJAUTH MPUMEPHl MaTEMaTU4YeCKOTO MOJCIHPOBAHHS C
OMOIIIBI0 U hepeHINATbHBIX YPaBHEHUH

YMeHue omnepupoBaTh MNOHATHAMHU: Trpaduk GYHKIUHM, oOpaTHas (QyHKUUS,
KoMmo3unus  (pyHKOWH, nuHEHHAas ~QyHKOWSA, KBajgpaTWdyHas — (QYHKIHS,
paunoHanbHas QYHKIU, CTeleHHas (QyHKUUSA, TPUTOHOMETpUYecKue (PyHKINH,
o0OpaTHBIE TPUTOHOMETPUUECKUE (DYHKIIMH, [TOKa3aTelbHas U JiorapupMuuecKast
(yHKUMM; YMEHHE CTPOUTHh TpaduKH H3YYEHHBIX (QYHKUWH, BBIMOIHATH
npeoOpazoBaHus TpapuKOB (PYHKIHN, HCTOIH30BATh TPa(QUKH ISl H3ydEHUS
NPOIIECCOB W 3aBUCHMOCTEH, TpW pelleHHH 3afad H3 JpYyTuxX ydeOHBIX
NPEMETOB M 3a/1a4 M3 PealbHOM JKU3HU, BBIpaXKaTh QOpMyJaMH 3aBHCHMOCTH
MEXIY BEJIMYMHAMM; UCIIONIB30BaTh CBONCTBA U rpaduKu QYHKLIUHA IS peIIeHUS
YpaBHEHUH, HEPABEHCTB U 3ajay C MapaMeTpamMu; n300pakaTb Ha KOOPAUHATHOMN
IJIOCKOCTH MHOXKECTBA PELIEHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMmenune peuiaTth TCKCTOBBIC 3aaa4U pa3HbIX THUIIOB (B TOM YHUCJIC Ha IMPOLICHTHI,
JOJIN W 4YaCTH, Ha JABHXCHHUC, pa60Ty, CTOUMOCTBL TOBapoOB U YCJIYT, HAJIOTH,
3amaynl U3 OONAcCTH YIpaBIICHWUS JUYHBIMA ¥ CEMEWHBIMH (HHAHCAMN);
COCTaBJIAATh BBIPpAKCHUSA, YPAaBHCHUSA, HCPABCHCTBA U UX CUCTEMBI IO YCJIIOBUIO
3a/1a4d, MCCIIEN0BATh IMOIYyYCHHOE DPEIICHHE U OLEHMBATh IPaBIOMNOA00HOCTh
pe3yNbTaTOB; yMEHHE MOJACIHMPOBATh pealbHbIE CHUTYyallMd Ha  SI3BIKE
MaTEeMAaTHKH; COCTABISTh BBIPAKEHHS, YPAaBHEHHUS, HEPABEHCTBA M UX CHUCTEMBI
[0 YCIOBUIO 3a1a4yM, UCCJIEJ0BAaTh IOCTPOECHHbIE MOJENU C MCIOJIb30BAaHHEM
anmapara anreOpbl, HHTEpIPETHPOBATh MONYYCHHBINA Pe3yNbTaT

YMeHne onepupoBaTh TOHSATHAMHU: CpeqHee apudMeTHyeckoe, MeIuaHa,
HauOoJsibIllee M HAWMEHbIIee 3HAYCHUS, pasMax, JWCIEpCHUs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; YMEHHE U3BIEKaTh, WHTEPIPETHPOBATH
WHQOpMAIUIO, TPEJACTABICHHYI0 B TaONHWIaX, Ha JguarpamMmmax, Tpadukax,
OTPaXKalOIIyl0 CBOMCTBA pEalbHBIX MPOLECCOB M SBICHUH; NPEICTABIATH
MH()OPMALIMIO C TIOMOIIBIO TAOJIHIl M JHarpaMM; UCCIEA0BaTh CTATUCTHYECKUE
JAaHHbIE, B TOM YHCJIC C NMPUMEHEHNEM TpapHuyecKHX METOJOB U DIIEKTPOHHBIX
CpenacTB; TpadUuecKd HCCIEe0BaTh COBMECTHbIC HAOJIOAEHHS C IIOMOILBIO
JIMarpaMM pacCcerBaHMs M JIMHEHHOH perpeccuu

YMeHre OonepupoBaTh MOHATHSIMM: CIIyYaiHbIH OIBIT M CIy4ailHOE COOBITHE,
BEPOSITHOCTh  CIIy4allHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOATHOCTH C
UCIIOJIb30BaHUEM TpaQUUecKuX METOJIOB; TMPUMEHSITh (QOPMYIBI CIOXKEHUS |
YMHOXXEHHUsSI  BEpOSTHOCTEH, (opMyndy TONHOH BepOSTHOCTH, (HOPMYIy
Bepaymnn, komOuHaTtopHble (akThl W (OPMYJbI; OLEHHMBATH BEPOSITHOCTH
peanbHBIX COOBITHIA; YMEHHE ONEpUPOBATH MOHSATHIMU: CIIydaiiHas BEIHYMHA,
pacrpesneneHre BEPOSTHOCTEH, MaTeMaTH4ecKoe OXKUIaHWe, ITUCTIepCUS |
CTaHJApTHOE OTKJIOHEHHWE CIIy4YailHOM BEIMYHMHBI, (PYHKIHMM pacrpelesieHus U
IUIOTHOCTH PaBHOMEPHOTrO, IMOKA3aTENbHOTO M HOPMAJIBHOTO pacHpeieseHul;
YMEHHE HCIONb30BaTh CBOMCTBA HW3YYEHHBIX PACIpEAETCHHHA s pelIeHus
3a[a4; 3HAKOMCTBO C MOHATHSIMHU: 3aKOH OOJIBIINX YMCEII, METO/IbI BEIOOPOUHBIX
WCCIIeIOBAaHNH; YMEHWE NPUBOIUTH NPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX
yhceNl B TPUPOAHBIX W OOIIECTBEHHBIX SBIICHUSAX; YMEHHE OIEpHUPOBATh
MOHATHSAMU: COYETaHHE, IEPECTaHOBKA, YNCIIO COYETAHUH, YHCIIO MTEPECTaHOBOK;
ounom HploToHa; yMeHHEe PUMEHATh KOMOMHATOPHBIE (aKTHl U PACCYKACHUS
JUISL pellicHHs 3aJ1a4; OI[CHUBATh BEPOATHOCTH PEAIbHBIX COOBITHI; COCTaBIISATh
BEPOSATHOCTHYIO MOZEIb M MHTEPIIPETUPOBATH MOITYUEHHBIN Pe3yIbTaT
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YMeHue onepupoBaTh MOHATHUSAMHU: TOYKA, MpsAMasi, INIOCKOCTh, IMPOCTPAHCTBO,
OTpPE30K, JIyd, BEJIMUMHA YIJIa, INIOCKUH Yo, ABYTPaHHBIA yroj, TpEXTpaHHbIHI
YTOJl, CKPELIMBAIOLINECS IpPsSMble, NapauICIIbHOCTh U NEPHCHIUKYIIPHOCTh
OpSAMBIX M IUIOCKOCTEH, YroJl MEXAY MNPSIMBIMH, YTOJ MEXKIY HpsSMOH H
IUIOCKOCTBIO, YIOJI MEXIY IJIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKU [0 IJIOCKOCTH,
paccTosHUE MEXAYy NPSMBIMH, PAacCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHHUE
WCIIOJIB30BaTh MPU PELICHUH 3a7ad H3y4eHHbIE (PAKThl U TEOPEMBI TNIAHUMETPHUH;
YMEHHE OLEHMBAaTh pa3Mepbl OOBEKTOB OKPYXAIOIIETO MHpPA; CTPOUTH
MaTeMaTHYECKHE MOJENU C NOMOINBI0 T€OMETPUUECKUX IIOHATHH M BEJIUYUH,
pelaTh CBSI3aHHbIE C HUMU NIPAKTUYECKUE 3a1a41

YMeHue omnepupoBaTh MOHATHSAMH: IUIOMIAAL (QHUTYpPE, O00BEM (UTYPHI,
MHOTOTPaHHUK, MPaBUIbHBI MHOTOIPaHHUK, CEYEHHE MHOTOTpaHHHKA, KyO,
napajieNenumes, Npu3Ma, Nupamuia, (Gurypa M MOBEPXHOCTh BpaLICHUS,
MUIUHIP, KOHyc, Imap, cdepa, miuomanas cdepsl, IUIONAas TOBEPXHOCTH
OUpaMUJIBl, TPHU3MBI, KOHYyca, LWIMHApA, O0BEM Ky0a, MPsSIMOYTOIBHOTO
napajueNenureia, TUpaMuIbl, TPU3MbL, HWIMHAPA, KOHYca, Iapa, pa3BépTKa
MOBEPXHOCTH, CEUYCHUS KOHyca W IWIWHIpPA, NapayieNbHBIC OCH HIIH
OCHOBAaHUIO, CEYCHUE MIapa, TNTOCKOCTh, Kacaromiascs cQepsl, MUINHAPA, KOHYCa,
YMEHHE CTPOMTh CEYCHHE MHOTOTPaHHHMKA, H300pakaTh MHOTOTPaHHUKH,
GUrypel ¥ MOBEPXHOCTH BpAIlCHWS, UX CCUCHHS, B TOM YHCJIE C MOMOIIBIO
AJIEKTPOHHBIX CPENICTB, YMEHUE MPUMEHSITh CBOHCTBA T€OMETPUYCCKUX (PUTYD,
CaMOCTOSITETIbHO (hOPMYIIMPOBATH OIPEESICHHS H3Y4aeMbIX (Uryp, BBIIBUTATh
THIIOTE3bl O CBOMCTBAaX W NpPU3HAKaX T€OMETPUUECKHX (UTyp, 0OOCHOBBHIBATH
WIM ONpoBepraTh WX; YMEHHE TMPOBOJUTH KiIacCUPHUKANUIO (UTYp IO
pa3IMYHBIM  TIPU3HAKaM,  BBINIONHATH  HEOOXOMUMBIE  JOMOJHHUTEIILHBIC
MOCTPOCHUS
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VYMeHre OnepHpOBaTh MOHATHIMHU: JBHKEHHE B MPOCTPAHCTBE, MapalieIbHBIN
NEepeHOC, CHUMMETpPHsS Ha IUIOCKOCTA W B  HIPOCTPAHCTBE, IOBOPOT,
npeobpazoBanue 1mMox00HsI, OA00HbIC PUTYPBI; YMEHHE PACIIO3HABATh PaBHbIC U
mo00HbIe (UTYpBI, B TOM 4YHCIE B MPHPOJE, HCKYCCTBE, APXHTEKTYPE;
WCIIONIb30BaTh T€OMETPUYECKHE OTHOINEHHS MPU PEIICHWH 3a7a4; HaXOIWTh
reOMETPUYCCKHUE BEJIMYMHBI (UIMHA, YroJ, IUION@ab, O00BEM) TPH pPEIICHUN
3a7a4 W3 JPYrdxX y4eOHBIX TMPEIMETOB W W3 PEATbHON JKU3HU; yMEHHE
BBIYUCIISITh TEOMETPUYECKHE BEIUYMHBl (JJIHHA, Yrojl, IUIOMaah, OOBEM,
IUTONIA/Ib TOBEPXHOCTH), HCIOJIB3YS H3ydeHHBbIC (DOPMYJIBI M METOJbI, B TOM
YHCIIC: TUIOMIA/b TOBEPXHOCTH MTUPAMHE/IBI, TPU3MBbI, KOHYCA, [IHIMH/PA, TUIOIIAIh
chepbl; 00bEM KyOa, MPSMOYTOJBHOTO MapajuIe/euIea, MMPaMu/Ibl, TPU3MBI,
[WIMHAPA, KOHyCa, IIapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB IMOMOOHBIX
¢uryp

YMeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS CHCTEMA KOOPIUHAT, BEKTOD,
KOOPJIMHATBI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, NPOU3BEICHHE
BEKTOpa Ha YMCIIO, Pa3lIoKEHHE BEKTOpa 1Mo 0a3ucy, CKaJspHOE MpPOU3BE/ICHHE,
BEKTOPHOE MPOM3BEICHHUE, Yrojd MEXAY BEKTOpaMH; YMEHHE HCIOIb30BaTh
BEKTOPHBI U KOOPJAWHATHBIA METOJ| JJISi PEUICHHUS TeOMETPHUECKUX 3a1ad |
3a[a4 APYTHX YIeOHBIX TIPEIMETOB

YMeHue BBIOMpATh TOAXOASIIUN METOJ JJIsi PEUIeHHs 3aJadyd; TMOHWMaHHUE
3HAYMMOCTH MaTEMaTHK{ B U3YYCHHUH MPUPOIHBIX M OOIIECTBEHHBIX MPOIIECCOB
U SBJICHUI; yMEHUE paclo3HaBaTh IMPOSIBICHHE 3aKOHOB MAaTEMaTUKU B
HUCKYCCTBE, YMEHUE MpPHUBOJIUTH MPUMEPHl MATEMAaTUYECKUX OTKPBITUH
POCCHUICKON M1 MUPOBOI MaTEMAaTHUUYECKON HAYKH

HEPEYEHbB 3JIEMEHTOB COAEPKAHMUS, TIPOBEPAEMBIX HA EI'D ITO

MATEMATUKE



IIpoBepsieMblii 31eMeHT CO/IeP:KAHUSA

Kon
1 YHucna v BBIYUCICHUS
1.1 Hatypansssle u nensle yncna. [IpuzHaky A€TUMOCTH LETBIX YUCEN
12 PanmonaneHple uncna. OOBIKHOBEHHBIE M JIECSATHYHBIE OPOOHM, MPOLEHTHI, OSCKOHEYHBIE
MIePUOTUICCKIEC APOOH
13 Apnq)MeanStCKHﬁ KOpEHb HaTypalbHOW cTeneHu. [lelcTBus ¢ apuMeTHYECKUMU KOPHIMHU
HaTypaJIbHOM CTEIIEHH
1.4 Crenenp ¢ nenbiM mokaszaresnieM. CTemeHb € palMOHANbHBIM IOKa3aTenaeM. CBoMCTBa
CTETIEHI
15 CuHyC, KOCHHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'CHC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncina. JlecsITHUHBIC W HATYPATbHBIC JTIOTapHGMBI
HeiictBurenpHple uucna. ApudmMeTHdyeckue ornepandd ¢ JeHCTBUTEIBHBIMH YHCIIAMHU.
1.7 [MpubnmxEHHbIE BHIYUCICHUS, MpaBWIa OKPYTJICHHs, MPHUKHUIKA M OLEHKA pe3ysbTaTa
BBIYUCIICHUN
1.8 [IpeoOpa3zoBaHue BRIpAXKCHHM
1.9 KommuiekcHble uncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 Ilenbie 1 IPOOHO-paITMOHATEHBIE YPaBHEHUS
2.2 HppanunoHaiibHble YpaBHEHUS
2.3 TpUroHOMETpUYECKUE YPABHEHUS
2.4 ITokazarenpHbIe U JOTapUMUIESCKIE YPAaBHEHUS
2.5 Ienpie 1 APOOHO-pAIIMOHAIBHBIC HEPABCHCTBA
2.6 HppanmonaipHble HEPaBEHCTBA
2.7 IToka3aTeNbHbIC U JIOTAPUPMHUUECKUE HEPABESHCTRBA
2.8 TpuUroHomMeTpuyeCKrEe HEPABEHCTBA
2.9 CucTeMBl 1 COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHHs, HEPaBEHCTBA M CUCTEMBI C ITapaMeTpaMHu
2.11 MaTtpuna cucTeMbl JMHEHHBIX YpaBHEHUH. OTnpeaennTens MaTpULbl
3 OyHKIMH U TpaQuKu
31 OynkIus, cnocoOsl 3ananus ¢yHkuuu. ['paduk ¢yHkumu. B3anmHo oOpaTHbie (YHKIIUH.
' Yéruble u HeuéTHbIe GyHKIuH. [leprognyeckue GyHKIUHN
Obnacte ompeneneHus U MHOXKeCTBO 3HaueHuM ¢ynkumu. Hymn ¢yskumu. [Ipomexytku
3.2 3HAKOMOCTOSHCTBA. [IpOMEKYyTKH MOHOTOHHOCTH (YHKUMH. MakKCUMyMbl ¥ MHHHUMYMBI
¢ysakuuu. Hanbonbinee v HanMeHbliee 3Ha4eHNE (YHKIIMU HA TIPOMEXKYTKE
33 CrenieHHas (QYHKIUS C HAaTypaJbHBIM W IEeNbIM IoKa3areneM. E€ cBoiicTBa U Tpaduk.
CaoiicTBa 1 rpaduK KOPHS #-0H CTETICHH
34 Tpuronomerpuueckue GYHKIIUH, UX CBOHCTBA U IpapHKH
3.5 [okazaresnbHas u Jorapudmudeckas pyHKIMH, KX CBOMCTBA M TpaQUKH
36 Touku pa3peiBa. ACUMNTOTHI TpadukoB ¢yHKuuil. CBoiicTBa (QyHKIMH, HENPEPHIBHBIX HA
OTpe3Ke
3.7 [MocnemoBarelbHOCTH, CIIOCOOBI 3aJIaHKS TIOCIIEI0BATEILHOCTEN
3.8 Apudmerrnueckasi 1 reoMeTpudeckas mporpeccuu. @Popmyia CI0KHBIX MPOIIEHTOB
4 Hayana maremMaTndeckoro aHanmusa
4.1 [IpousBoanas ¢pynkunu. [Ipon3BoaHbIE SIeMEHTAPHBIX (yHKIMHA
49 [IpumeHeHre MPOU3BOJHON K HCCIENOBaHMIO (PYHKIMHA HA MOHOTOHHOCTH M DKCTPEMYMBI.

HaxoxneHre HaunOoJIbIIero i HAMMEHBIIErO 3HaUeHHUs (PYHKIIMK Ha OTPE3Ke




4.3 [TepBooOpa3nas. MuaTterpan
5 MHokecTBa U JOTHKa
5.1 MHoXecTBO, Onepanuu HaJ MHOKecTBaMHu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTS M cTaTHCTHKA
6.1 OrnucarenbHasi CTATUCTHKA
6.2 BepositHOCTE
6.3 Kombunaropuka
7 T'eomerpus
7.1 @urypsl Ha MIIOCKOCTU
7.2 IIpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHOTOTpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BpallleHUs
7.5 KoopauHatel v BEKTOPHI




