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MNOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomerpus» 6a30BOro ypoBHs Ajsi 00yYaOIINXCS
10 —11 kmaccoB pa3paborana Ha ocHoBe dDenepanbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIILHOTO
CTaHjaapTa cpeaHero ooduiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUH,
IPEIbSIBISEMBIX K MaTeMaTHUYEeCKOMY OOpa30BaHUIO, U TPATULUI POCCHICKOr0 0Opa3OBaHUA.
Peanmu3anus  mporpaMMbel  00eCHEUMBAET  OBJIAJCHHE  KJIIOYEBBIMH  KOMIETEHIMSMH,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
00OLIEKYIBTYPHOT0, TUYHOCTHOTO U TTO3HABATEILHOTO PAa3BUTHS IMYHOCTH 00YYarOIINXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpa3oBaHUs
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX Ppe3yJbTaToB
0o0y4eHHUs TEOMETPUM B HAMPABIEHUU JMYHOCTHOTO Pa3BUTH 0Oydaromuxcs, GOopMUPOBaHUS
(GyHKIIMOHATBHOW MaTeMaTHYeCKONM TPAMOTHOCTH, W3Y4YEHHsI APYTHUX YUeOHBIX JUCIIMILIUH.
PazButne y oOydwarommxcsi NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W IPOUCXOXKICHUU
reOMETPUYECKUX a0CTpaKIUii, COOTHOIIECHHH PEATbHOTO U UICATBHOTO, XapaKTepe OTPAKCHHS
MaTeMaTHUYeCKON HAayKOH SIBJICHUU U MPOILIECCOB PEaTbHOIO0 MUPA, MECTE T€OMETPUH B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIMPOBAHUS B HAYyYHOM TIO3HAHMM M B TIPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHS YUYAIIMXCS, a TaKKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUTSI afaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX MPEAMETOB HA YpPOBHE CPEIHEro OOIIero
o0pa3oBaHus, TaKk Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOU HaIIPaBJIEHHOCTH, TAK U TYMaHUTAapPHOM.

Jlormueckoe MpblluIeHUE, (GOopMHUpyeEMOe MpPU H3yYEHUH OOYYaroIIMMHUCS HOHSITHUHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM ILIEMOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJle peIIeHUs
reOMETPUYECKUX 3a/a4, yMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU pEIIeHUH 3a7ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUeHTHPOBATHCS B IMPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOLIEro MHpa,
YCIOBHE  YCHENIHOTO TIO3HAHUSI W aKTUBHOTO TPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BbEIMHSAET pa3Hble BUABI YUeOHOU U TPY10BOM
NEeSITeIbHOCTH, SBISIETCS OJHUM M3 NMPO(ECCHOHANBHO BaKHBIX KAdyecTB, IO3TOMY aKTyalbHa
3a7ada GOPMHUPOBAaHUS Y OOYYArOIIUXCSI MPOCTPAHCTBEHHOTO MBINUICHUSI KaK Pa3HOBHUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKOH
JeSITeILHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llens ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYJArONIMXCS dYepe3 oOecreueHHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHWH U
JecTBUH, crienu(UUHBIX T€OMETPUH, BO3MOKHOCTH YCIIEIIHOTO MPOIOKEHUsT 00pa30BaHUs 110
CHELHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOIH30BAaHHEM T€OMETPHH.

[IporpaMmma mo reomerpuu Ha ©0a30BOM ypOBHE IMpelHa3HAuYeHa g OO0y4aromuxcs
CpeIHEH WIKOJIbI, HE HCHBITHIBABIIMX 3HAUMUTENbHBIX 3aTPYAHEHHH HAa YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o01ye MaTeMaTHYeCKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
’KH3HU B COBpEMEHHOM o01iectBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPUIO



Oosee riyOOKO, €CiM B JAajbHEHIIeM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUECKHUX 3HAHUSAX B
npodeCcCHOHATBLHOMN 1eATEIEHOCTH.

JlocTiokeHue e OCBOSHUS MPOrpaMMbl 00€CIICUNBACTCS PELUICHUEM COOTBETCTBYIOIINX
3anau. [IppopureTHBIMU 3a1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax SIBJISFOTCS:

e (QopmupoBaHUE TMPEICTABICHUS O TEOMETPHUM KaK 4YacTHU MHUPOBOH KYyJIbTYpbl H

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX M TeJaX BpallleHUs Kak o
BOXHEHMIINX MaTeMaTUUYECKUX MOJEISAX, TO3BOJISIONIMX ONUCHIBaTh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOILIEr0 MUPA;

e (QopmupoBaHHE YMEHMsI PACIIO3HABATh Ha UYEPTEkKaxX, MOJEISIX U B pPEAIbHOM MUPE
MHOTOTPaHHUKU U TeJla BpaIlCHMUS,;

e OBJIAQJCHWE METOJaMH pEUICHHs 3aJad Ha IIOCTPOCHHS Ha HU300paKeHHSIX
MPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSAMHU O MHOIOIDAaHHUKAX U
TeJax BPAILLEHUS U UX OCHOBHBIMU CBOWCTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
MIPOBOJIUTh  HECJIOKHBIE  JIOKA3aTEelIbHbIE  PACCYKJEHHUS B  XOI€  pEUICHUs
CTEPEOMETPUUYECKUX 33]1a4 U 337a4 C IPAKTUUYECKUM COJEPKAHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKHMX CHOCOOHOCTEHl  oOydarommxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHHUM, KPUTUYHOCTH MBIIIIJICHUS;

e (dopMmupoBaHue (DYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHU: YMEHHUE
pacro3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
pEaIbHBIX JKU3HEHHBIX CUTYallMsIX U NPU U3YYEHUU JPYTHX YUeOHBIX IPEIMETOB,
NpPOSIBIIEHUS] 3aBUCHUMOCTEH U 3aKOHOMEpHOCTeH, (OpMYIHpPOBaTh HMX Ha S3bIKe
FEOMETPUM U  CO3[aBaTh TI'E€OMETPUYECKHE MOJENH, IPUMEHATH OCBOCHHBIN
FeOMETPUUECKUH ammapar JJii pelieHuss IPaKTHUKO-OPUEHTHPOBAHHBIX — 3ajiad,
MHTEPIPETUPOBATH U OLICHUBATh ITOJIYYE€HHbIE PE3YJIbTATHI.

OTnu4UTeNbHOM 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIOUYEHUE B KYpPC CTEPEOMETPUU
B Hayaje €ro M3ydyeHUs 3a7ady, pellacMbIX Ha YPOBHE WHTYUTHUBHOIO IIO3HaHUA, W
onpenenéHHbIM 00pa3oM OpraHu30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT DPa3BUTHUIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHENIIEMY U3YyUEHHIO IIPEIMETA.

[Ipeamourenue OTAAETCS HAISIHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NMPAKTUYECKOU
nesTeNbHOCTH. Pa3BuTHE MNPOCTPaHCTBEHHBIX IMPEACTAaBICHUM Yy ydalmiuxcs B Kypce
CTEpEOMETPUH MPOBOJUTCA 3a CUET PELICHHs 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue o0Opa3a HPOBOJUTCS C
OMOpOH Ha HArJISAHOCTh, & ONEPUPOBAHUE O0PA30M — B YCJIOBUSX OTBJIEUYEHHUS OT HAIJISTHOCTH,
MBICJICHHOT'O U3MEHEHHUSI €T0 UCXOJHOTO COJEPKAHMS.

OcHOBHBIE coaepkaTenbHble JuHHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHuKn», «lIpsiMble U IJIOCKOCTH B IPOCTpaHCTBe», «Tena BpaweHus», «BekTopsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHNE JTOTMUECKUX YMEHUN paclpeaesieTcsl HE TOIbKO
[0 COJIep)KaTeNbHBIM JIMHUSM, HO W IO TrojJaM OOy4YeHHMs] Ha YpPOBHE CpEIHEro OOIIero
oOpazoBaHwUs.



Copepxanue o0Opa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yjabTaTaM OCBOEHUS
paboueii mporpaMMBbI, pacipe e IEHHBIM 10 TO1aM 00Y4YCHHUSI, CTPYKTYPUPOBAHO TAKUM 00Pa3oM,
9TOOBl  OBJAJEHWE T'COMETPHYECKMMH TOHSATUSIMHA W  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCIEOBATENbHO M IMOCTYHATENbHO, C COOJIOJIEHUEM MPHUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIFOYAJIUCH B OOIIYIO CUCTEMY I'€OMETPUUECKHX MPEICTABICHUM 00yJarommxcs,
pacmupsis u yrayomsis e€, 00pa3ys MpOYHbIE MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyuenue reomerpun oTBoauTCs 2 yaca B Hegento B 10 kiacce u 1 yac B Hegento B 11

KJIacce, BCero 3a JiBa roga ooydenus - 102 ydeOHBIX yaca.
COILEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHoOBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, TpocTpaHcTBO. [lonsTHE
00 aKCMOMAaTHYE€CKOM MOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUU U CJICJICTBHS U3 HUX.

B3aumHoe pacrnosioxeHue NnpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, apajUieIbHbIE U
cKkpelmuBawmuecs npsambeie. llapannenbHOCTh NOpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuiejbHble OpsIMblE B MPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M TJIOCKOCTH. YTJBI C COHANPABICHHBIMH CTOPOHAMH; Yrojl MEXKIY HpPSIMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  NapajulelibHblE  IJIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TiockocTei. [IpocTeiime mpocTpaHCTBEHHbBIE PUTYPHI HA IMIIOCKOCTHU: TETPAdIp,
Ky0, mapaJuieNienumne/; moCTPOCHUE CEUCHU.

[lepneHAUKYISIPHOCTE  TPSMOM M TUIOCKOCTH:  TMEPIEHIUKYJISPHBIE TpSMbIE B
MPOCTPAHCTBE, TPSIMBbIE TMapajUiebHbIE M TEPHEHIUKYISIPHBIE K TUJIOCKOCTH, MPHU3HAK
NEePHEHANKYISIPHOCTH TOPSIMOM M TJIOCKOCTH, TEOpeMa O TMpsSMOW NEepHeHANKYISIPHOU
MJIOCKOCTH. YTIbl B MPOCTPAHCTBE: YrOd MEXAY MPSIMOW M IUJIOCKOCTBIO; JIBYIPAHHBIA YIOJ,
JUHEWHBIN Yrojl JABYrpaHHOTO yria. llepneHaukynsp ¥ HaKJIOHHBIC: PACCTOSHHE OT TOYKU IO
MJIOCKOCTH, PACCTOSTHUE OT TMPSMOW 1O TIUIOCKOCTH, MPOEKIHs (GUTYpPhl Ha IUIOCKOCTb.
[lepneHAMKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK NMEPIEHIUKYISIPHOCTH ABYX MuiockocTel. Teopema
0 TPEX NEePHEeHAUKYIApaXx.

MHoOrorpaHHuKHu

[lonsiTMe MHOTOTpaHHWKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPAaHHUKA, BBITYKIbIE |
HEBBINYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHUKA. [Ipu3ma: n-yroiapHas npusMa; rpaHu
¥ OCHOBAHUS MPU3MBI; MIpsiMasi ¥ HAKJIOHHAS TIPU3MBI; OOKOBAs M TOJIHAS TIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsMOYTroJIbHBIN Mapajuiesienunes U ero coiictBa. [lupamuaa: n-yromapHas
nupamMuja, TpaHU W OCHOBAaHHWE NHUpaMHUIbI, OOKOBas W TMOJHAS TOBEPXHOCTh MHUPaMUJIBI;
npaBuUjibHAasE W YyCEU€HHas MNUpaMUJa. OJNEMEHThl Mpu3Mbl W nupamuibl. I[IpaBuiibHBIE
MHOTOIPAaHHUKHU: TOHSITHE MPABUILHOTO MHOTOIPAHHHMKA; MPaBHIIbHAS MPU3Ma U IpaBUIbHAS
npamMu/a; MpaBWIbHAS TPEYroJIbHAS MUPaMUJIa M MPAaBWIBHBIN TeTpasap; Kyo. [IpeacraBieHue
O TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, MoAeKa’aAp W uKocadap. CeueHus NpPU3MBI U
MUPaMU/IBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM, IJIOCKOCTH.
DJIEMEHTBI CAMMETPHUH B IUpamMuax, napauienenuneaax, IpaBuiabHbIX MHOTOTPAHHUKAX.

Brrumncienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribel. [lmomans 60KoBOi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSIMOM IIPHU3MBI, IUIOIIAJb OCHOBAaHUN, TEOpeMa O
OOKOBOW TMOBEPXHOCTH NpsAMOW mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH



MpaBUJILHON TUPaMHUIBI, TEOpeMa O IUIoMmAAN ycedéHHOM mupamuabl. [loHsTHe 00 00BEME.
O0bEM nupamMuibl, IPU3MBIL.

[TonoGuble Tenma B mpoctpancTBe. COOTHOUICHHS MEXAY IUIOMIAIIMH IOBEPXHOCTEH,

00BéMaMu ITOJOOHBIX TEI.
11 KUIIACC

Tesa BpaleHus

[MunuHapuyueckas IOBEPXHOCTh, O00pa3yrolMe IWIMHIPUYECKONH IOBEPXHOCTH, OCh
LWIMHAPUYECKON MOBepXHOCTH. LIMmuHIp: ocHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opa3yromas u
0Cb; IUIOIAAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3yroline KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW moBepxHOcTH. KOHyc: ocHOBaHME M BepUIMHA, OoOpasyomas W OCh; IIOLIA/b
OOKOBOW W NOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yollue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUAMETp; IJIOMIATh IOBEPXHOCTH cdephl. B3aumuoe
pacmonoxxeHue chepsl 1 IUIOCKOCTH; KacaTeNlbHas TNIOCKOCTh K cdepe; miomas chepsl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BEpTka MIIMHApa U KOHYCA.

KomOuHanmu Tten BpalleHUss U MHOTOTPAaHHUKOB. MHOTOIpaHHMK, OINMCAHHBIM OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Torsitme 00 o00béMe. OcHOBHBIE CBOWcTBa 00BEMOB Teil. Teopema 00 00BEME
OpSMOYTOJIBHOTO Mapajuienenunena 1 ciaeactsus u3 He€. O0béM LmimHApa, KoHyca. OO0BEM
1apa 1 miomaab chepsl.

[Tonobubie Tena B mpocrpaHcTBe. COOTHONIEHHS MEXKAY IUIOMAASIMHU TOBEPXHOCTEH,
00BbEMaMHU TOIOOHBIX TEJI.

Cevennss nMaMHApa (MApavieIbHO U TMEPHEeHAMKYISIPHO OCH), CEeUeHHs KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXO/AIIee Yepe3 BepIINHY), CEUeHHUS I1apa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpancTBe. ClokeHue U BBIYUTAaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4uncio. PaznoxkeHue BeKTOpa MO TpEM HEKOMIUIAHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenne 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBHUI C BEKTOpaMHU.
IIpsmMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTtBe. KoopaumHatel Bekropa. lIpocreiimmue
3aJaud B KOOpJAMHATaXx. Yroia Mexnay BekTopamu. CkansipHOe MNpOU3BEICHHE BEKTOPOB.
Boluncnenue yrioB Mexay HNpsIMBIMU U IIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOA IpHU
pEIIEHNU TEOMETPUUYECKUX 3a/1ay.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHS IMpOrpamMMmbl ydeOHOro mpeamera «MaremaTHKay
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMHU OO0ydYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOro OOIIECTBA, MPEJICTABICHHEM O MaTEeMaTHYECKUX OCHOBAxX
(YHKIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPa)KAAHCKOTO OOIecTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJCICTBOBaTh C COLMAIBHBIMH HMHCTUTYTaMU B
COOTBETCTBUM € UX (QYHKIMAMU 1 Ha3HAYEHUEM.

IIarprorHyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM Ipa)1aHCKOW MAECHTHYHOCTH, YBAKEHHS K MPOILIOMY
M HACTOALIEMY POCCHUHCKOM MaTeMaTUKHM, LEHHOCTHBIM OTHOIIEHHWEM K JOCTHIKCHHIM



POCCHUHCKHMX MAaT€MaTUKOB M POCCHICKOW MAaTE€MaTUYECKOW IIKOJIbI, K MCIOJb30BAHUIO ITHX
JOCTHIKEHUH B IPYTMX HAayKaX, TEXHOJIOTHIX, Chepax IKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoaa; CcHOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUYECKOT0 MOBEICHMUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUN HAyKU U JIEATEIbHOCTHIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOMUYMUBOTO OyAyIIEro.

JcTeTH4YecKoe BOCIIUTAHHE:

3CTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIIOYasg OCTETUKY  MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUW, PaACCYXKICHUN; BOCIPUUMYHUBOCTBIO K
MaTEMaTUYECKUM acleKTaM pa3iIMYHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OpMUPOBAHHOCTBIO yMEHMsI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
3I0pOBOTO M 0e30macHOro odpas3a KH3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIN PEXUM 3aHATUH M OTIbIXA, PEryisipHas (usmueckas
AKTUBHOCTH); (PU3MYECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBUTEIHHON
JEATEIBbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIOIIOOUS; MHTEPECOM K Pa3IMIHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu U peaar3oBbIBaTH COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUIO HA TPOTSHKEHWU BCEH JKM3HH; TOTOBHOCTHIO K AKTHMBHOMY YYacTHIO B
PEIICHUH IPAKTUYECKUX 3a]]a4 MAaTeMaTH4YE€CKOM HapPaBIC€HHOCTH.

JKO0JI0ru4ecKoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO JKOJIOTHYECKON KYJIbTYphbl, NMOHUMAHUEM BIHUSHUS COIUAIBHO-
HKOHOMHUYECKUX TPOILIECCOB HA COCTOSIHHE MPUPOJHONW W COIMAIBHOW Cpeabl, OCO3HAHUEM
I00ANbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTalWell Ha  NpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JUIsl pelieHHs 3a7ad B 00JacTH OKPYXKAIoUe cpeibl, TIIaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCTEACTBUMN TSI OKPY>KAIOIIEH CPeJIbl.

IleHHOCTH HAYYHOTO0 MO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHUMaHUEM MAaTeMaTUYeCKOW HAyKH KakK CQepbl
YEeJIOBEUECKOUW NEeATEIbHOCTH, TANOB €€ Pa3BUTUSI M 3HAYUMOCTH JJISI PA3BUTHUS [IUBWIIM3AINY;
OBJIQJICHHEM SI3BIKOM MAaT€MAaTHUKH W MaTeMaTUYeCKOW KYJIbTypOW KaK CPEICTBOM ITO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh TMPOEKTHYIO U HCCIENO0BATEIbCKYIO JI€ATEebHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.

METAINPEAMETHDBIE PE3YJIbTATHBI

MertamnpeaMeTHbIC Pe3yIbTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TIpeaMeTa «MareMaTuka
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OeliceUaMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
oelcmeusmu.

1) Yuusepcanvnvie nosnasamensusie oeticmsus, obecneuusaom gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIOWEe20 MUpd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuet).

Bba3oBble Jiornueckue AeicTBUA:



® BBIABIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMATHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXIYy MOHATUAMHU; (HOPMYIHUPOBATH ONpEAENCHUs MOHATU;
YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KIacCH(PHUKAIMN, OCHOBAHUS JIJIsl 0000IIeHuUs
Y CpaBHEHUS, KPUTEPUU ITPOBOJIMMOI0 aHAJIU3A;

® BOCIPHUHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIBHBIE H
OTpUIATENIbHBIC, eAMHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABISATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUSAX; MpeIjiaraTh KPUTEPUU JUISI BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

e JieNiaTh BBIBOJABI C MCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U MHIYKTUBHBIX
YMO3aKIIOYEeHUN, YMO3aKIFOUEeHUH 110 aHAJIOTUH;

® MPOBOJUTH CAMOCTOSTENIBHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHHH (TIpsAMbIe
U OT TMPOTUBHOTO), BBICTPAMBATh APryMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIbI;

e BBIOMpaTh CHoco0 pemnieHus y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO BapHaHTOB
petieHus1, BEIOMpaTh HanboIee MOIXOMAIINNA ¢ yUETOM CaMOCTOSTENIBHO BBIJCICHHBIX
KPUTEPUEB).

Bba3zoBble uccienoBareibckue 1eiCTBUS:

® WCIOJIb30BaTh  BOMPOCHI  KAaK  HUCCJIENIOBATEIbCKUN  WHCTPYMEHT  TO3HAHUS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, YCTaHABIUBATh
HMCKOMOE M JIaHHOe, (OpMHUPOBATH THUIOTE3y, ApPryMEHTHPOBATh CBOIO TMO3HUIIUIO,
MHEHUE;

® TIPOBOJUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBINA OSKCIEPUMEHT, HWCCIEAOBAHUE IO
YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBICHHS, MHpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBbEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CaMOCTOATENHHO (opMynupoBaTh O0O0OOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MpOBENEHHOTO HAOTIOACHMS, UCCIEA0BaHUs, OIIEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 0000IICHHMIA;

® [IPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAKXKE BBIIBUTATh MPEANOJIOKEHUS
0 €r0 pa3BUTHUHU B HOBBIX YCJIOBHSX.

Pa6ora ¢ undopmaumeii:

® BBIBIATH ACPUIUTHI HH(GOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOMPOC U
JUTSL peIIeHUs 3a/1a4u;

e BpIOMpaTh HHPOPMANUIO W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HWHTEPIPETHUPOBATh MH(GOPMAIMIO PA3IMYHBIX BUAOB U (PopMm
MPE/ICTABIICHHUS;

® CTPYKTYpHpOBaTh HWH(MOpPMAIUIO, TMPEACTABIATh €€ B  pasIuyHbIX ¢dopmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

® OIICHWBATh HANEKHOCTh HWH(OOpPMAIMK TI0 CaMOCTOSTENBHO C(OPMYIHMPOBAHHBIM
KPUTEPUSIM.

2) VHhusepcanvHvle KoMMyHuKamugHule Oelicmsus, obecnedusaom cpopmuposaHHocns

COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.

OO0menne:

® BOCHPHUHHUMATH U (HOPMYIHUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMHU
OOIIeHMs; SCHO, TOYHO, TPAaMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U



IIMCbMEHHBIX TEKCTaX, 1aBATh MOSCHEHUS 110 X0y PEIICHUA 3a1a4i, KOMMEHTUPOBATh
IIOJIYYCHHBIA pe3yibTarT;

B X0/ 00CYXJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOM T€MBI, IPOOJIEMBI,
pemaeMoil  3ahaud, BbICKA3blBaTh MJAEH, HAICJIEHHbIE HAa IIOMCK PEIICHUs;
CONOCTABJIATh CBOU CYXKICHMS C CYXACHHAMH JPYIMX YYacTHUKOB JHMAJIOra,
oOHapyKUBaTh Pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pasHOIJIacHsl, CBOM BO3PAKECHHUS;

IIPEJICTABIIATh PE3yNbTAThl PELICHUs 3a/1a4y, SKCIEPUMEHTa, UCCIEA0BaHUsA, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUICHUS € Y4E€TOM 3a7ay IPE3CHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

Corpyannuecrso:

NOHMMATh U MCHOJb30BaTh IMPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYAJIbHON pPabOThI
Opu pelieHuu Y4eOHBIX 3aj]ad; MPUHUMATh LeJdb COBMECTHOW JAESITeIbHOCTH,
IUTAHUPOBATh OPraHU3allMI0 COBMECTHOW paboThl, pacmpenensTh BHIBI padorT,
JIOTOBApUBATHCS, OOCYXJAaTh TMpoOLECC M pPe3yabTaT paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JTIOJICH;

y4acTBOBAaTh B IPYMIIOBBIX (hopMax paboThl (00Cy)AeHUsI, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMBI» W UHBIC); BBIMOJIHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOU
JNEHCTBUS C IPYTMMH YWICHAMHU KOMaH/bl; OLIECHUBATh KAueCTBO CBOETO BKJIaJa B OOIIUI
IPOAYKT [0 KPUTEPHUAM, CPOPMYIHPOBAHHBIM YyUaCTHUKAMU B3aUMOJECHCTBHUS.

3) Vuueepcanvnvie pecynamuensie oelicmsus, obecneuusarom Gopmuposarue cmovliCi08blx

YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATh IUIaH, AJITOPUTM pEIICHUs 3a/1auk, BHIOMPATh CIIOCO0 pelIeHus ¢ y4éTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BApPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:

BJIQJIETh HABBIKAMHU TI03HABATENBHOW peIeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLECCOB, WX pe3ylbTaToB; BIAJETh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca M pe3yibTaTa pPELICHUS MaTeMaTH4eCKOn
3a]a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEIICHUH 3a/1aud, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHUE pe3yJbTaTa IeMd U YCIOBUSM, OOBICHATH MPUUUHBI
JTOCTHIKEHUSI WM HEIOCTIDKEHUS Pe3yNbTaTOB JAEATeIbHOCTH, HAXOIUTh OIIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

MHNPEAMETHBIE PE3YJIbTATHI
10 KUIIACC
OnepupoBaTh NOHATUAMU: TOUYKA, NIPsMasi, INIOCKOCTb.
[IpuMeHATh aKCMOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX MPU PEIIEHUN T'€OMETPUYECKUX

3a1ad.

OHQpI/IpOBaTB IIOHATHUSAMMNU . HapaJIJIeHLHOCTB nu HepHCHIII/IKy.HHpHOCTB HpHMBIX H
IIJIOCKOCTEH.
KnaccudumupoBars B3auMHOE PactiofiOKEHHUE MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE.



OnepupoBaTh MOHATHSMH: JBYTPAaHHBIM yroj, TpaHU JBYTPaHHOTO Yyria, pedpo
JIBYTPaHHOTO YyIJIa; JIMHEHHBIN YOl ABYTPAHHOTO YIJia; IpaaycHas Mepa JBYTPaHHOTO yIIia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOTPaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIbHBIM MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MHpaMuia; Mpu3Ma, MpSIMOYTOIbHBIN
napajuienenumnes, Kyo).

KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUS IS KIIACCU(UKAIUU
(BBIMTYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOIPAHHUKH; MpPSIMblE H
HAKJIOHHBIE IPU3MBI, TapajlIeIeUIe/bl).

OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCIIONb3YsI METOJI CIIE/I0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BHITIOJHATH (BBIHOCHBIE) TUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXKIEHHE TEOMETPUYECKMX BEIMYMH IO oOpasnaMm HIu
QITOPUTMAaM, TMPUMEHSS HW3BECTHBIC AHATUTHYECKHE METOJbI IPU PEHNICHHH CTaHIAPTHBIX
MaTeMaTHUYeCKUX 3aJad Ha BBIUMCICHHE PACCTOSHUN MEXIY JBYMS TOYKAMH, OT TOUKH JI0
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS TPSIMBIMHU.

Pemate 3amaum Ha HaxoXKIEHHE TE€OMETPUYECKHX BEIMYMH IO oOpa3naMm HiIu
QITOPUTMAaM, TNPUMEHSS W3BECTHBIC AHATUTHYECKHE METOJbI IMPU PEHICHHH CTaHIAPTHBIX
MaTeMaTUYECKUX 33/a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPEUIUBAIOIIUMUCS MPSIMBIMH, MEXIY
MPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boraucnars 00bEMBI U TUIOMIAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma, MHUPaMH/IA) C
npuMeHeHHeM (OpMyJ; BBIYHCIATH COOTHOIICHHS MEXIy TUIOMAASMUA TIOBEPXHOCTEH,
00BEMamMH TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHUMMETpPUS B MPOCTPAHCTBE; IIEHTP, OCh U ILIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI.

W3BnekaTh, mpeoOpa3oBeIBATE U WHTEPIPETHPOBATH HHMOOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux GuUrypax, mpeCcTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

[TpumensTb reoMmerpuueckue (akThl AN PEHICHUS CTEPEOMETPHUYECKHX — 3ajad,
NPEIONIarafoIluX HECKOJIBKO MIArOB PEIIeHUs, €CIM YCJIOBUS NMPUMEHEHHs 3a/laHbl B SIBHOM
dbopwme.

[IpumeHsaTh TpoCTEiilMe MpOorpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAITHOHHBIE
CHCTEMBI IPU PELICHUN CTEPEOMETPUUECKUX 3a]1ay.

[lpuBoMTH, TpPUMEpPHI MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B TIPUPOAEC U IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpumeHsTh TONydYeHHBIE 3HAHUS HA TPAKTHUKE: aHAIM3UPOBATH peallbHbIe CUTYAIllUU U
OPUMEHSTh M3YyYEHHBIE TIOHATHUS B  TMPOLECCE TOWCKAa pEHICHWs MaTeMaTHYeCKd
cOpMyYITHPOBaHHOW TPOOIEMbI, MOACITHPOBATH pPEATbHBIC CHTYyallMd Ha SI3bIKE T€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENM C HCIIOJIb30BAaHUEM T'€OMETPUYECKUX TIOHSTHH U TEOPEM,
anmapara aireOpsl; penaTh NpakTUIeCKUe 3a/1a4H, CBI3aHHBIE C HAXO0XKJICHUEM T'€OMETPHUIECKHIX
BEJIMYKH.

11 KJIACC

OnepupoBatb MOHSITUSMU: HWIMHIpUYECKast MTOBEPXHOCTb, oOpa3yromue
[WIMHAPHUYECKON MOBEPXHOCTH; IIMIIMHAP; KOHWYECKasi MOBEPXHOCTh, 00pa3yrolne KOHUYECKOH
MOBEPXHOCTH, KOHYC; ChepruuecKas IOBEPXHOCTb.

Pacro3naBate Tena BpameHus (MUIUHIP, KOHYC, cdepa u map).



OOBSCHATH CITOCOOBI TIOJTYYCHHUSI TEJT BpaAIICHUSI.

KnaccudunupoBaTs B3auMHOE pacrioioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;
IapOBO# CJIOM, OCHOBAHKE IIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbrauciate 00bEMBI M TUIOMIAM TIOBEPXHOCTEH TEJ BpAIEHHS, TEOMETPUICCKUX TEN C
npuUMEeHEeHUEM (HOPMYIL.

OnepupoBarh MOHSATUSMHU: MHOTOTPAHHWK, BIUCAHHBIA B CPEpy U OIMUCAHHBIA OKOJIO
cdepsr; chepa, BEcaHHAs B MHOTOTPaHHUK HITM TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOMICHHUSI MEXIY IUIOIIAASIMH TOBEPXHOCTEH M 00BEMaMU IOJTOOHBIX
TeJ.

N3o0paxarh u3ydaemble (UTYpPHl OT PYKH M C TPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CCUCHHUS TEJ BPALICHUS.

W3BriekaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEIKAX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BhITIONHATE ACUCTBHS CIOXKCHHSI BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKCHHS BEKTOPA
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a/af0T.

[TpuMeHSTH MPaBHIIO NapaJLICIICIHITC .

OnepupoBaTh MOHATUSAMHU: JIEKAPTOBBI KOOPJAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YroJl MEXIy BEKTOpaMH, CKAISIPHOE
MPOU3BE/ICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTh cyMMy BEKTOPOB U MPOM3BEJCHHE BEKTOpa Ha YHCIIO, YOI MEXKIY BEKTOpaMH,
CKaJIsipHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/aBaTh TUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensaTs reomerpuveckue (aKTBl IS PEIICHUS CTEPEOMETPUYCCKUX — 3ajad,
MPEONIarafolIuX HECKOJIbKO IIIaroB pEIIeHHs, €CTU YCIOBUS MPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemath mpocreiinye reoMeTpruYeCcKre 3a1a9d Ha TPUMEHEHNE BEKTOPHO-KOOPHMHATHOTO
METO/Ia.

Pemarp 3amaun Ha JOKa3aTENbCTBO MATEMATHUECKUX OTHOIICHUH W HAXOXICHUE
TEOMETPUUECKUX BEIUYHMH MO 00pas3liaM WM aJrOpUTMaM, IPUMEHSSI U3BECTHBIE METOJbI MPHU
pEIIeHUN CTaHIAPTHBIX MaTEMaTHYECKHX 3a71ad.

[TpuMeHSTh TPOCTEHINE MPOTrPAMMHBIC CPEJICTBA M DJIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[IpuBoUTH, TpHUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B TpUPOJAE U IKHU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSTh TIOMydeHHBIC 3HAHHWS Ha MPAKTUKE: aHATU3UPOBATh PEAbHBIC CHUTYAIlUU U
OPUMEHSTh M3YyUYEHHBIE TIOHATHUS B  TMPOLECCe TMOWCKAa PEIIeHHUs  MaTeMaTHYeCKH
c(hOpMyIUPOBAaHHON MPOOIEMBI, MOACIUPOBATH pPEaTbHBIC CHUTYAIlMd Ha S3bIKE TEOMETPUH,
UCCIIEIOBATh ITOCTPOCHHBIE MOJENU C HMCIIOJIb30BAHUEM T'€OMETPUYECKUX TIOHSTHH U TEOPEM,
ammapara anreOpbl; perrath NpakTHIeCKUe 3aauu, CBSI3aHHbIC C HAXOKICHUEM IeOMETPUICCKIX
BEJIMYMH.



TEMATHYECKOE INTAHUPOBAHMUE
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\ 3HAHHUU

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68 3 0

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIIACC
Kon .
IIpoBepsieMble IPeIMETHBIE PE3YJIbTAaThl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOTO .
00pa3oBaTesIbHOW IPOrpaMMBbl CpeTHEro 001Iero oopa3zoBaHus
pe3yJibrara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOYKA, NPsAMAas, INIOCKOCTb
- IIpuMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPHU PELICHUN
' reOMEeTPUUYECKUX 3a7a4
73 OnepupoBaTh MOHATHSAMH: NapalIeIbHOCTh U MEPHEHAMKYISIPHOCTh
' IPSIMBIX U IIJIOCKOCTEN
4 KnaccuduupoBaTh B3aMMHOE paclojOkKeHHE MPSIMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYTPAHHBIN Yroj, TpaHy JBYTPAHHOIO YIJIA,
7.5 pedpo ABYIpaHHOTO yIiia, JUHEHHBIA Yol IBYTPAHHOTO yIJIa, FpaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TPaBUIIbHBIA MHOTOTPAHHUK
77 PacriozHaBaTh OCHOBHBIE BHUJbBl MHOTOTPAaHHUKOB (MHpamMuia, NMpU3Ma,
' IPSIMOYTOJIBHBIN Mapasuienenunes, Kyo)
KnaccudunupoBatb  MHOTOTpaHHMKH, BBIOMpass  OCHOBaHHS IS
- Kiaccupukauud  (BBIIYKJIBIE W HEBBINYKJIble  MHOTOIPAHHUKH,
' [IpaBWIbHBIE MHOTOTPAHHHUKH, TIPSMBIE W  HAKJIOHHBIE IIPU3MBI,
TapajuIeTICTUTIC b )
79 OnepupoBatb MOHSATUSAMU: ceKymas IJI0CKOCT, ceueHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHLMIBI  TOCTPOCHHUS  CEYEHUH  MHOIOI'PDAaHHHMKOB,
' HCIIOJIb3YSl METOJ] CJIEA0B
_ CtpouTh ce4eHHs MHOTOIPDAaHHUKOB METOJIOM CJIEAOB, BBIIOJIHATh

(BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HAXOXJIEHUE T€OMETPUUYECKUX BEITUYMH MO 0OpaslaM
WA aNrOpuTMaM, MPUMEHSS W3BECTHBIE AHAIUTHYECKUE METOJbI IpHU
pELIEHUM CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYMCIICHUE
pacCTOSAHUN MEXIY ABYMSI TOUKAMH, OT TOYKH 1O NPSAMOM, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIUMHUCA ITPAMBIMHA

7.13

PemraTe 3aa4i Ha HaXOXIACHUC I'COMCTPHUYCCKUX BCIUYHH I10 o6pa3uaM
WK aJIroputMaM, MNPUMCHASA HU3BCCTHBIC AHAJIUTUYCCKUC MCETOAbI IIpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lad Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIHMBAIOUMIMMHUCA IPAMBIMH, MCKIAY Hp?[MOfI 1 IJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.16

7.17

Beraucisate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MPUMEHEHHEM (OPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXKIY IUIOMIAISIMHU MOBEPXHOCTEM, 00BéMamu MOJOOHBIX

MHOTI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCETpPpHUA B IIPOCTPAHCTBE, LICHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHN (HUTYPBI

N3Bnekarp, npeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEeACTaBICHHYIO Ha
yepTexkax U PUCYHKAX

[Ipumensats reomerpudeckue (akThl JUIsl PEHICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJararwlluX HECKOJIbKO IIaroB PELICHMS, €CIU YCIOBHS
MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

[IpumensaTh mnpocTelie MNpPOrpaMMHBIE CPEACTBA W DJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUHU CTCPCOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IIpUPOJAC U

JKHU3HH, paClIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHsATH MOTyYeHHbIE 3HAHHSI HAa IPAKTUKE: aHAIM3UPOBATh peallbHbIe
CHUTyallud W TIPUMEHSTh H3y4YCHHBIC TOHATHS B IIPOIECCEe ITOMCKA
pereHus MaTeMaTHYeCKU copMyITMPOBAHHOM pooJIeMBl,
MOJICJINPOBaTh PEAbHbIE CUTYallMd Ha SI3bIKE T'€OMETPHUHM, MCCIEI0BAThH
MOCTPOEHHBIE MOJIENH C HCIIOJIb30BAHHEM T€OMETPUYECKUX TOHATHH U
TEOpeM, ammapara anreopsl, pelaTh MPAaKTUYECKHE 3a7aui, CBI3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCIIUYNH

11 KUIIACC




Kon

IIpoBepsiemble IpEeAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN

IIPOBEPAEMOTO N
00pa3oBaTeNbHON IPOrpaMMBbl cpeHero o0uiero o0pa3oBaHus
pe3yibTara
6 I'eomerpus
OnepupoBaTh NOHATHAMU: LUIMHIPUYECKasi IOBEPXHOCTh, 00pa3yroliye
6.1 LWIMHJPUYECKON MOBEPXHOCTH, LMIMHAP, KOHMYECKAs IOBEPXHOCTb,
' oOpa3yrolie  KOHUYECKOM  IMOBEpPXHOCTH, KOHYC, cdepuueckas
IIOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpaleHus (LHIMHAP, KOHYC, cdepa u 1map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIIOCKOCTH
OnepupoBaTh MNOHATHSMHU: I[IAPOBOW CErMEHT, OCHOBAHHE CErMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOIl CJIOW, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA
I1apOBOTO CJ105, LIAPOBON CEKTOP
6.6 Bbruucnate 00BbEMBI M IUIOIIAJM  IOBEPXHOCTEM Ten BpalleHHUS,
. T€OMETPHUECKUX TEII C IPUMEHEHHEM (HOpMYJT
OnepupoBaTh MOHATHSMHM: MHOTOTPAaHHHUK, BIHMCAaHHBIM B cdepy u
6.7 OMKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAaHHUK WJIH TEJIO
BpallleHus
63 BblUMCIATE COOTHOIIEHHS MEXIy IUIOIIAJAMHU IIOBEPXHOCTEH U
' 00BEMaMHU TOIOOHEIX TEIT
6.9 N300paxarh n3ydaemble QUIYpbl OT PYKH U C MPUMEHEHHEM IMPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKHE YEpPTEKHW U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUEHHS Tell
BpalleHU
W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3oBbIBaTH HH(OPMAIHIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIypax, MpPEICTaBICHHYIO Ha
yepTexkax U pUCyHKax
[TpumensTh reomeTpuyeckue (GaxKThl A PEHICHUS CTEPEOMETPUUYECKHUX
6.12 3a/1a4, MIPEANOJAralolliuX HECKOJIBKO IIaroB PELIEHUS, €CJIHU YCIOBUS
NpPUMEHEHUS 33JJaHbl B IBHOH (opme
6.13 OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbINonHAT ACWCTBUS CIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB MU

YMHOXCHHA BCKTOpa Ha YHCIIO, 06’b$ICH$ITB, KaKUMH CBONCTBAMH OHHU




6.15

6.16

6.17

6.18

6.19

001a1a10T

[TpuMeHSTH MPaBUIIO apaJJICIICIHIIe A TP CII0KECHUH BEKTOPOB
OnepupoBaTh MOHATHUSAMH: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
yroil MEKIY BEKTOpaMH, CKaJspHOE IPOU3BEICHHE BEKTOPOB,
KOJIJTHHEAPHbIC U KOMILIaHAPHBIC BEKTOPHI

HaxoauTh CymMMy BEKTOPOB M INPOU3BEICHHE BEKTOpa Ha YMCIIO, YroOJl
MEKIy BEKTOPaMHM, CKaJIIPHOE MMPOU3BEACHHE, PaCKIIaAbIBaTh BEKTOP 110
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpANHAT

Pemate nmpocredmme TeOMETPUYECKHME 3aJadyd  Ha IPUMEHEHHE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

6.23

Pemrats 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUHU H
HaxXO0XXIACHUC IT'COMCTPUUCCKHUX BCIWYHH I10 o6pa3uaM HJIN aJIrOpUuTMam,
IMIPUMCHA HU3BCCTHBIC MCTOABI IIpu pPECIICHUN CTaHAAPTHBIX

MaTEeMaTUYECKUX 3a7a4
[IpuMmeHsATh mNpocTElIIME MNPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPU PEIIEHUN CTEPEOMETPUUECKHX 3a]1a
[TpuBOIMTE IPUMEPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U
JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE

[IpuMeHsTh TNONy4YEHHbIE 3HAHHWA Ha I[PaKTUKE: AaHaJIU3UPOBATH
pEaIbHbIE CUTYallUM W TPUMEHATh WM3Yy4YEHHBIE IIOHATHSA B IIPOLECCE
MOMCKA pELIEeHUS MaTeMaTHYecKd COPMYIUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBAaTh PEAJIbHBIE CUTYallud Ha S3BIKE T€OMETPHUH, MCCIIEN0BATh
MIOCTPOCHHBIE MOJIENIN C MCHOJIb30BAHUEM T'€OMETPUUYECKUX IMOHITHH U
TeopeM, armapara anreOpbl, perarh MpakKTUYECKUe 3a1a4H, CBSI3aHHbIE C

HaXO0XJIACHUEM I'€COMCTPHICCKUX BEINYHNH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon [IpoBepsieMblil 371IEMEHT CoAepKaHUS
7 I'eomerpus
OcHOBHbBIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
7.1 [TonsiTue 00  aKCMOMATHYECKOM  TIOCTPOEHHUHU  CTEPEOMETPHH:  aKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
7.2 B3aumHOe  pacnonokeHue NOpSMBIX B IPOCTPAHCTBE:  IEPECEKAIOIIHEcs,




napajulefibHble U CKpeuuBaronuecss mnpsMele. [lapamienbHOCTh MNpSAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajljIelIbHbIE IpsIMble B  NPOCTPAHCTBE,
NapajuieIbHOCTh TPEX MPSIMBIX, MAPAICIIBHOCTh MPSAMON M IIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, Yrojll MEXAY MpsIMBIMM B IIPOCTPAHCTBE.
[TapamiensHOCTh MJIOCKOCTEH: MapajuleIbHbIe MIIOCKOCTH, CBOWCTBA MapaljieNIbHbIX
iockocteil. Ilpocreiimme npocTpaHcTBeHHbIE (UIYphI Ha IUIOCKOCTH: TETPa’Jp,

KyO, mapajuiesienumne, NoCTPOCHUEe CeUeHU

7.3

[lepnieHAUKYIAPHOCTh MNPSAMOM M IUIOCKOCTHU: HEPHEHAUKYISpPHbIE MpsMble B
MMPOCTPAHCTBE, IPAMBIC ITAPAJIJICIIbHBIC U ICPICHANKYJIAPHBIC K IIJIOCKOCTH, ITPHU3HAK
HEePIEHIUKYJIAPHOCTH IPSIMOI U IJIIOCKOCTH, TEOpeEMa O MPSIMOM NMePHeHIUKYIIPHOM
IUIOCKOCTH. YIJIbI B MPOCTPAHCTBE: Yrojd MEXIy IMpsAMOM U IJIOCKOCTBIO,
JBYIpaHHBIA yroijl, JMHEWHBIH yros JByrpaHHoro yria. Ilepnenaukymnsp u
HAKJIOHHBIC: pPaCcCTOAHHUEC OT TOYKH OO0 INNIOCKOCTH, PaCCTOAHHUE OT Hpi[MOI\/JI a0
IUIOCKOCTH, MPOEKUUs (GUIypbl HAa IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
IPU3HAK  IEPIEHIUKYISPHOCTH  ABYyX  Iulockocred. Teopema o Tpéx

MNEpNCHAUKYJIApax

7.4

[TonsiTHE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTbl MHOIOTPaHHHMKA, BBINYKIbIE WU
HEBBIMYKJIblE MHOTOTPAaHHUKH, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHUS NPU3MBI, MpsMas W HAKJIOHHAs MpPU3MbI, OOKOBas U
MOJIHAsl TOBEPXHOCTh NMpu3Mbl. [lapannenenunen, npsiMOYroJIbHbIN apasuieenune
u ero csorcTia. [lupamuna: n-yroapHas nupamMuaa, rpaHd U OCHOBAaHUE NTUPAMHUJBL,
OOKOBas M IOJIHAA MOBEPXHOCTh MUPAMU/bI, IPaBUJIbHAS U yCeUEHHAsl MUpaMHa.
OnemMeHTsl NpuU3Mbl W nHUpaMuzbl. lIpaBUibHBIE MHOTOTpaHHUKH: IIOHATHE
MPaBWJIBHOTO MHOTOTpaHHMKA, TMpaBWiIbHAas MNpU3Ma U MpaBWIbHAs TNHUpaMHUIA,
npaBUJIbHASA TPEYTOJIbHAS MUPaMUa U MPaBUWIbHBINA TeTpasap, KyO. [IpeacraBnenue
O MpPaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJEKa’aAp M ukocayapyrue CeueHus

MMPU3MBI U TUPAMHUIBI

7.5

7.6

CuMMeTpusi B MOPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
MJIOCKOCTH. DJIEMEHTbl CAMMETPUH B MHpPAMUJIAX, MapaieNenuIenax, npaBuibHbIX

MHOTI'OI'paHHUKax

Bbruncnenue 371€MEHTOB MHOTOTPaHHHMKOB: p&Opa, auaroHanu, yriasl. [lnomans
OOKOBOW TMOBEPXHOCTH W TIOJHOMH TIOBEPXHOCTH TPSMOW MPHU3MBI, IUIOLIA/lb
OCHOBaHHH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOI mpu3Mbl. [lnomans 60koBoM
MOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MNUpaMHIbl, TEOpeMa O IUIOLIaau

yceuéHHoi mupaMuibl. [lonstre 06 o0béMe. OOBEM MUpPaMUIBI, TPU3MBbI




7.7

[TogoGHbIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEX Y TUIOMAAIMHU TOBEPXHOCTEH,

00BpEMaMU TTOTOOHBIX TEN

11 KJIACC

Kon
6

[IpoBepsiemMblil 2JIEMEHT cOAEep KaHUs

['eomerpus

6.1

]_II/IJ'II/IHI[pI/I‘ICCKaH IIOBEPXHOCTbD, 06pa3yfonme HHHHHHqu€CKOﬁ IMOBCPXHOCTH, OCb
L[PIJIHHI[pH‘-IGCKOﬁ ITOBCPXHOCTH. ]_[I/IJII/IH,IIpZ OCHOBaHHMS U OOKOBas IMOBCPXHOCTD,

oOpasyromas 1 0Ch, TUIONIab OOKOBOW 1 MTOJIHON TTOBEPXHOCTH

6.2

6.3

Konnueckas moBepxHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYECKOW ToBepxHOCTH. KOHyC: OCHOBaHHWE W BepIIuHA, 0Opasyrommas U OcCh,
ionaab OOKOBOM M TOJTHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyrouiue u

BbICOTA, OCHOBAHUA U OoKoBasg IIOBCPXHOCTD

Cdepa u map: neHtp, paauyc, AMaMeTp, oAb NoBepxHocTu cheprl. Bzanmuoe

pacrionokeHue cepsl U IUIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe, IUIomaib

cepsr

6.4

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca

6.5

KoMOunanmu Ten BpaileHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHMK, OINHCAaHHBIN

OKOJIO C(bepbl, C(pepa, BIIMCAHHAA B MHOT'OT'PpAaHHUK, UJIA TCJIO BpAlICHUSA

6.6

6.7

6.8

6.9

[Tonsitue 00 o0BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 o0BEME
MPSIMOYTOJIBHOTO Mapaijenenunena M ciueactsuss u3 He€. OObEM UMIMHIpA,

KoHyca. O0BEM 1mapa u miouaab chepsl

HOI[O6HLI€ TCII1a B MMPOCTPAHCTBE. CooTHomieHHs MCKOAY miomaasaMu

MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

CeueHns ONUIMHApA (napannenLHo U TCPHCHAUKYIISIPHO OCI/I), CCUCHUA KOHYCa

(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CeUeHHUs I1apa

Bekrop Ha miockoctd U B mpocTpaHcTBe. CIOXKEHHWE M BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha uucio. PasznoxeHue BeKkTopa Mo TPEM HEKOMIUTAaHAPHBIM
BektopaM. IlpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C

MMPUMCHCHUCM ITPpaBUJI JIENCTBUIL C BCKTOpaMu

6.10

HpﬁMoyr OJIbHagd CHUCTEMa KOOpAWHAT B TIIPOCTPAHCTBC. KOOpI[I/IHaTBI BCKTOpA.
HpOCTCﬁH.IPIC 3aauu B KOOpAWHaTax. Yron MCKAY BCKTOpaMHU. CKaJ'IHpHOC
IMPOU3BCACHUC BCKTOPOB. Brrancinenue YrJI0B MEXKAY HNPAMBIMU H ILIOCKOCTAMM.

KoopauHaTHO-BEKTOPHBIM METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4

ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITIPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA




Kon
MIPOBEPSEMOTO
TpeOoBaHUs

[TpoBepsieMbie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTeIbHON IPOrpaMMBbI CpeIHEro o0Iero oopa3oBaHus

BnageHne meromamMM J0Kas3aTeNbCTB, aNTOPUTMaMU pELICHHs 3a1ady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH HOHSATHSIMH: OIpENEIICHHE,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, IPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYITHPOBATH
00paTHOE M MPOTUBOIOJIOKHOE YTBEPXKJIECHHUE, NMPUBOJIUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJIb30BATh METOJ| MAaTeMaTU4YEeCKOW HWHAYKLUU;
IIPOBOAMTH  JI0OKA3aTeIbHBIE PACCY)KIEHUA IIpU pPELIEHUM 3ajady,
OLICHUBATh  JIOTMYECKYI0  IIPaBUJIBHOCTb  PACCYXKICHUH;  yMEHHE
OIIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO, ONEPALUU Haj
MHOXXECTBAMHU; YMEHHME HCIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Ui OIMCaHUs PealbHbIX IPOLIECCOB U SBJICHUI U IIPU PEIICHUN
3aJa4, B TOM YHCJIE€ M3 JAPYruxX Y4eOHBIX IPEIMETOB; YMEHHE
OINepUpOBATh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, UUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb W OIHUCHIBaTh TIpadbl pa3InYHBIMU

croco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMHU: HATypallbHOE YHCIIO, IIeNI0€ YHCIIO,
CTETICHB C IISJIBIM ITOKa3aTeeM, KOPeHb HATypaJIbHON CTEIEeHH, CTEIeHb
C paluoOHAIBHBIM  TIOKa3aTelleM, CTeNeHb C  JACHCTBHTEIHHBIM
nokasareneM, Jiorapudm 4UYUCIa, CHHYC, KOCHHYC M TaHTEHC
MPOM3BOJIFHOTO YHCIIA, OCTATOK IO MOAYINIO, palMOHAIBFHOE YHCIIO,
UppAlMOHATIPHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  IIEJNBIX,
pannoOHAIbBHBIX, HeﬁCTBHTCHBHBIX YHUCCII, YMCHHC HNCITOJIBb30BATH
MPU3HAKU JIETMMOCTH, HAaUMEHBIIMKA OO AETUTEeNb U HauMEHbIIee
oOmiee kpaTHOe, aNTOpUT™M EBKIIMIa NP pelIeHny 3a1ad; 3HAKOMCTBO C
pPa3IMYHBIMH ~ TO3UIMOHHBIMH  CHUCTEMaMH  CUUCJICHHS;  YMCHHE
BBIIOJIHATEL BBIYUCIIEHHE 3HAYECHUU U HpeO6paSOBaHI/I${ BI)Ipa)KeHI/Iﬁ CcO
CTeNEeHsIMH M JorapupmMamu, mpeodpazoBaHus IPOOHO-PAIMOHATBHBIX
BBIPDAKECHMI; YMEHHE OIEpHUpPOBATh MOHATHAMU: IOCIEIOBATEIBHOCTD,
apudmernueckas nporpeccus, reoMeTprIecKast nporpeccus,
OCCKOHEYHO yOBbIBalOIIasi TIeOMETpUYecKass TMpPOTrPeccus; yMeEHHue
3aaaBaThb NOCJICAOBATCIBHOCTH, B TOM YUCJIC C ITIOMOIIIBIO PCKYPPCHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh TMOHITHUSIMHU: KOMIUIEKCHOE YHCIIO,

CONPSKEHHBIE KOMIIJIEKCHBIC YHCIIA, MOLYJIb U aPTYMEHT KOMIIJIEKCHOIO




yuciaa, ¢opma 3amucH  KOMIUIEKCHBIX YHceNn (reoMeTpuueckas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh  IPOU3BOJIWTH
apudMeTUYECKHE JICUCTBUS C KOMIUIEKCHBIMA YHCJIAMH; IPUBOJIUTH
NpUMEPbl  UCIOJb30BAHMUS ~ KOMIUIEKCHBIX  YHCEJ;  ONEepUpOBaTh
MOHATUSIMU: MaTpula 2x2 u  3X3, onpenenuresib  MaTpHULbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICPpHUPOBATH IMOHATHAMU: pPAOUOHAIBHBIC, HWPPAUOHAILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/ILIGCKI/IC, TPUTOHOMETPUYECCKUEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCUIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB MW CUCTEM; YMCHUC pPCIIAThL YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABECHCTBA MW CHCTCMbI C IIapaMETpOM; IPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKHUX

3aJla4 1 3aaa4 U3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NEePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKLIHH, MOHOTOHHOCTH
GbyHKLINH, SKCTpeMyM (YHKLNHU, HauOoJbIllee M HaUMEHbIlIee 3HAYEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIIMS, ACUMIITOTHI rpaduka
¢byHKLMY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIMHU, TE€OMETPUUECKUN U
¢bu3nyecKuil CMBICI TPOU3BOAHOM, MEpBOOOpa3zHas, OIpeneIEHHbIN
MHTErpajl, yYMEHHE HaXOOUTh AaCUMNTOTHI Tpaduka (QyHKIMM;, yMeHuUe
BBIUHCIATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUS, YAacTHOIO U
KOMITO3UIIMN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHUE UCMOIb30BaTh MPOU3BOIHYIO JUISl HCCIeNOBaHUA (DYHKIU,
HaXOJUTh HauOOJIbIIME M HAUMEHbIIWE 3HaueHus (QyHKUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BAaHHWEM ammapaTa MaTeMaTHUYeCKOro
aHalM3a; TMPUMEHATh MPOU3BOAHYIO I HAXOXKJIEHUS HaWIydlIero
peleHuss B NPUKJIAJHBIX, B TOM YHCIIE€ COIHAIbHO-?)KOHOMHYECKUX H
$U3MYeCKUX 3a7a4ax; HaXOAUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIBIO
MHTETpasia; NPUBOAUTH IPUMEPHl MATEMaTUYECKOTO0 MOJEIMPOBAHUS C

oMoIIbI0 Au¢depeHITnaTbHbIX YPaBHECHUI

YMeHue onepupoBaTh MOHATHAMHU: Trpaduk (QyHKIUH, OOpaTHAs

byHKIMSI, KOMIO3UIMs (YHKIHUHA, JUHEWHAs (YyHKIHs, KBaJpaTHIHAs




byHKIIHS, parnoHanbHas byHKIMS, CTETNeHHas dbyHKIIHS,
TpUrOHOMETpHUUYeCcKre  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTeiabHas M Jorapudmuyeckas (QYHKLUUU; yMEHUE
CTpOUTh TpadUKH H3yYCHHBIX (YHKUIWN, BBIIOJIHATH IMPeoOpa3zoBaHUs
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh TPaQUKH ISl U3yYEHUs IPOLIECCOB U
3aBHCHUMOCTEH, NpU pEeIIeHUH 33aJad U3 JPYTruX y4eOHBIX MPEIMETOB H
3aJjad U3 pealbHON JKU3HU; BbIpaXaTb (OpMYIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOiicTBa W rpaduku QyHKOMA Ui
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapaMeTpaMu; n300pakaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemath TEKCTOBbIE 33Jayd pa3HbIX TUIOB (B TOM YHUCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHHUE, pabOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3314 U3 00JacTy yNpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA U HX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, HUCCIENOBATh IIOJYYCHHOE pELICHUE U
OLICHMBATh MPaBJONOAOOHOCTh pPE3yJIbTAaTOB; YMEHUE MOJEIUPOBATh
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTHKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHM C UCIOJB30BaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTAT

YMeHue onepupoBaTh MOHATUSAMU: CpeiHEe apuPMeTUYecKoe, Mearana,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOrO HabOpa; yMEHHE W3BIIEKAaTh,
MHTEPHPETHPOBaTh HMH(MOpPMAIMIO, TNPEACTaBIEHHYIO B TalnMuax, Ha
quarpammax, rpadukax, OTpaskarollyio CBOWCTBA peallbHbIX MPOLIECCOB U
SBJICHUI; IPEICTABIATh HH(POPMAIIHMIO C TIOMOLIBIO TaOJIHIl U IUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHbIe, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX  CPEACTB; TrpaduyecKu
HCCIIEIOBaTh COBMECTHbIE HAONIOACHHMS C TOMOIIBIO JUarpamm

pacccuBaHusd U JIMHEMHOMN perpeccun

YMeHue onepupoBaTh MNOHATUSIMU: CIIYYaWHBIA OMNBIT M CIy4alHOE
COOBITHE, BEPOSITHOCTb CIyYalHOTO COOBITUS; YMEHHE BBIYUCIIATH
BEPOATHOCTh C HCIHOJb30BaHUEM TIpadUUYECKUX METOAOB; MPUMEHATH
(GOpMyNBI CIIOKEHHUSI M YMHOXKEHHUSI BEPOSITHOCTEH, (OpMYITy MOITHOMN

BEpOSATHOCTH, hopmyiny bepHyau, KoMOUHATOpHBIC (GAaKThl U (POPMYIIBI;
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OLICHUBATh BEPOSITHOCTU peajbHBIX COOBITUN; yMEHHE OIEepUPOBAThH
MOHATUSAMM: CIlydaiiHas BEJIMYMHA, paACIpPENCICHUE BEPOSATHOCTEM,
MaTeMaTU4YeCcKoe OXKUJAHUE, TUCHEPCUs U CTAHIAPTHOE OTKJIOHEHHE
ClyualiHOW  BeIMYUHBI, (YHKIHUU paclpelesieHuss W IUIOTHOCTU
PaBHOMEPHOr'0, II0KA3aTEJIbHOTO W HOPMAJIBHOIO paCHpeAeiICHHUI;
YMEHUE WCIOJIb30BaTh CBOWCTBA W3YYCHHBIX pACIPENCICHUN U
pellieHus 3ajad; 3HAKOMCTBO C IOHSATHUSIMHU: 3aKOH OOJBIIUX YHCEN,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUI; YMEHUE IPUBOAUTH IPUMEPHI
MPOSIBIICHUS] 3aKOHA OOJNBIIMX YHMCET B MPHUPOAHBIX U OOIIECTBEHHBIX
SABJICHUSX; YMEHUE OIEpUPOBATh MOHATHAMU: COYETAaHUE, IEPECTAHOBKA,
YHCIIO COYETaHHWM, 4YHMCIO TepecTaHoBOK; OuMHOM HbloTOHA; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PAKTHl M PACCYKICHHUSI IS PEILICHHS 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOSITHOCTHYIO MOJIEJIb U MUHTEPIPETUPOBATH NIOJYYEHHBIA PE3YIIbTAT

YMeHue onepupoBarh IOHATHUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIVIA, IUIOCKHHA  YroJI,
JBYI'PaHHBIA Yroj, TPEXTPaHHBIA YroJj, CKPEIIMBAIOIIMECS IPSIMBIE,
NapaJuIeJIbHOCTh U NEPHEHAUKYIAPHOCTh IPSMBIX U IIOCKOCTEH, YroJl
MEXIY MPSMBIMH, YIOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YIOJl MEXKIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSHHUE MEXKIY
IPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3aJad U3y4eHHbIE (DAKTHI M TEOpEeMbl IJIAaHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTE€MaTU4eCKUe MOJEIM C IOMOIUBK) T'€OMETPUYECKUX IOHATHUM H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

YMeHue onepupoBaTh NOHATUSAMHU: IJIOWAAb (QUIYpbl, 00bEM (UTYPHL,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHME MHOIOIDAaHHUKA,
KyO, mnapajuienenunena, Npu3Ma, HOUpaMuja, (urypa U NOBEPXHOCTH
BpallleHHs, UWIMHApP, KOHYC, Iap, cdepa, IUomanab cdepsl, MIONaIb
MOBEPXHOCTU MUPAMUJBI, MPU3MBI, KOHYyca, IWIMHIpa, 00BEM KyOa,
IPSIMOYTOJIBHOTO NapajuleNIenuNena, MUpaMHUIbl, MPU3MBI, IWINHIPA,
KOHYyca, 11apa, pa3BEPTKAa MOBEPXHOCTH, CEYEHUsI KOHyCa U IWIUHJPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepsl, LMIMHIPA, KOHYyca; YMEHHE CTPOMUTb CEUYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpBl U MOBEPXHOCTU

BpalcHus, UX CEYCHHA, B TOM YHCJIC C ITIOMOIIBIO 3JICKTPOHHBIX CPCIACTB;
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YMEHHE TPUMEHATh CBOMCTBA T€OMETPHUYECKUX (PUTYp, CAMOCTOSTEIHHO
(bopMyIHpOBAThH ONpPEEIICHUS] U3Yy9aeMbIX (PUTYp, BBIIBUTaTh TMIIOTE3BI
0 CBOICTBaxX M MpPU3HAKaX Ie€OMETPUYECKUX (UTyp, OOOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE MPOBOAMUTH KiIaccuukanuioo Quryp 1mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOMUMBIE OMOJHHUTEIIBHBIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHSTUSMHU: JIBHDKEHME B  IPOCTPAHCTBE,
napajuleNbHbIM MEePEeHOC, CUMMETPHUS Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue Moa00Us, TOAOOHBIE (UTYpPBI, YMEHHE
pacro3HaBaTh paBHBIE U MOJOOHBIE (QUIYpbI, B TOM YHWCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpPE; HCIOJIb30BaTh T'€OMETPUUYECKHUE OTHOIICHUS
IpU pElIeHUWH 3a7a4; HAaXOJUTh T€OMETPUYECKHE BEITUYMHBI (JIMHA,
yroJ, IUIomaab, O0BEM) TpH pEIICHWH 3a7ad W3 JIPYIHX Y4eOHBIX
MPEIMETOB U U3 PEANbHON >KU3HU; YMEHUE BBIYUCIATH F€OMETPUUECKUE
BEIIMYUHBI (JUIMHA, YTOJ, IUIOIIA/b, OOBEM, IUIOMIAAh IOBEPXHOCTH),
UCIIONB3YSl M3Y4YeHHbIE (DOPMYJIBI M METONbI, B TOM YHCJE: IUIOIIAIb
MOBEPXHOCTU MHUPAMUJIBI, IPU3MBI, KOHYCA, IIMIMH]IPA, TUIOMAas chepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO MapajulesienuIiesa, MTHPaMUIbL, TPU3MBI,
HWIMHApPA, KOHyca, IIapa; YMEHHE HaXOJWTh OTHOIIEHHE OO0BEMOB

NoJ00HBIX (uryp
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YMeHHe onepupoBaTh MOHATUAMU: NIPSIMOYTOJIbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJIHMHATHI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHUCIIO, Pa3JIOKEHHE BEKTOopa Mo Oasucy,
CKaJsIPHOE NIPOM3BEIECHUE, BEKTOPHOE IIPOM3BEACHHE, YIOJI MEXIY
BEKTOPaMH; YMEHHME UCIIOJIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOJ
JUISL pelIeHUs] TeOMEeTpUYeCKHMX 3ajJad M 3aJad Jpyrux y4eOHbIX

npeamMcToB

13

YMeHne BBIOMpATh MOAXOMANIMN METOJ JUIsl pEelIeHUs 3ajavu,
MOHUMAHHWE 3HAYUMOCTH MAaTeMaTUKU B U3YYEHUU MPUPOAHBIX H
O6III€CTBGHHBIX IMponeCccoB n SIBJICHI/Ifl; YMCHUEC pacrio3HaBaThb
MPOSIBJICHUE 3aKOHOB MaTeMaTUKM B HCKYCCTBE, YMEHHUE NPUBOJIUTH
NpUMEpPbl MaTeMaTUYECKUX OTKPBITUH POCCHICKOM H  MHPOBOU

MaTeMaTU4YeCKON HayKu

INEPEYEHD 2JIEMEHTOB COAEPKAHMUA, IPOBEPAEMBIX HA EI'D 110

MATEMATHKE

Kon [IpoBepsiemMblil 3JIEMEHT COAEp KaHUS




Yucna ¥ BEIYUCIIEHUS

1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
1o Panyonanenple  uuciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIpOOM, MPOLEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JleiicTBusa ¢ apudmeTHuecKuMu
' KOPHSIMM HaTypaJbHOU CTETIICHH
1.4 Crenens ¢ nensiv nokasareneM. CTeneHb ¢ paluOHAIBHBIM IT0Ka3areneM. CBoicTBa
' CTENEHU
s CuHyC, KOCMHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnynble U HATYpAIbHBIC JTOTapHUPMBI
JeiicTButenpHple  uyucna. ApupMETHYECKHE OlepalMu C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIUMCIICHUS, IPABUIa OKPYTJIEHUS, IPUKHUJIKA U OLIEHKA
pe3ysbpTaTa BEIYUCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KomrmuiekcHeie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppaunroHanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHUS
24 [Toka3zarenbHble U TOrapupMUUECKHE YpaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [ToxazarenbHble U TOTapuPpMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHN. OTNIpeeuTeNb MaTpULbI
3 OyHKIUHU U TpapUKU
31 Oyukuus, crnocoObl 3amanus ¢ynkuuu. ['padpuk QyHkiun. BzaumHo oOpaTHbIE
' ¢byukun. YétHele u HeuéTHble pyHkuuu. [leproanueckue GpyHKunum
32 OOnacte omnpeneneHUs W MHOXKECTBO 3HaueHUM QyHkuuu. Hymm ¢yHknum.

[IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.




MakcumMymbl ¥ MUHUMYMBI (GyHKIuE. HaumbGosbiiee M HauMeHblee 3Ha4YCHHE

(GyHKINU Ha TPOMEKYTKE

Crenennast (yHKIUS C HATypallbHBIM M IENBIM IOKa3areneM. E€ cBoiicTBa u

33 rpaduk. CBoiicTBa U rpaduK KOPHS 1-Ol CTENEHU
34 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIMH, KX CBOWCTBA U IpaduKu
16 Toukm pa3peiBa. AcuMmnToTel TpadukoB Gynknmii. CBoicTBa  (QyHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuueckas nporpeccuu. opmya ciI0XKHBIX TPOIICHTOB
4 Hauana matemaTuyeckoro aHaauza
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE S7eMEHTAPHBIX (PYHKIIHIA
[IpumeHeHre NPOM3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTh H
4.2 OKCTpeMyMbl. HaxoskaeHne HauOOoNbIIero U HauMEHBIIET0 3HA4YeHUs (PYHKIUU Ha
OTpE3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, orepaluy HaJ MHOKecTBamMu. J(narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 Koopaunatsl u BEKTOpBI
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