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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

10 KJIACC
KonmuectBo yacoB DIJIEKTPOHHBIE
No HaunmenoBanue
(umudposrie)
n/ pa3zaesoB U TeM Bceer Kontponsn IIpaxkTueck
o0Opa3oBaTeNbHbIC
i MIpOrpaMMbl 0 ble paboThI ne paboThl
pecypchl
Breeiiie B bub6nmoreka [IOK
1 A 10 https://m.edsoo.ru/1¢209
CTEPEOMETPHIO
e37
IIpsimMble n
EHEEIT@;}TI?TBW bubmunoreka [JOK
2 pocTp ) 12 1 https://m.edsoo.ru/1c209
[TapannensHOCTH 037
MPSAMBIX U —
TJIOCKOCTEH
[lepnenaukynspHo bubnnorexa [JOK
3 CTb MPSAMBIX U 12 https://m.edsoo.ru/1¢209
IUIOCKOCTEMN e37
Vbl Mexay bubmmoreka [JOK
4 MPSAMBIMHU U 10 1 https://m.edsoo.ru/1¢209
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OBLLEE

KOJIMYECTBO

YACOB I10
ITPOTPAMME

68 3 0

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOMN ITPOT'PAMMBI

10 KJIACC
Kon N
[IpoBepsiemble peaMETHBIE pe3ybTaThl OCBOCHUS] OCHOBHOM
MIPOBEPSIEMOTO -
00pa3oBaTeNbHOI MPOrpaMMbl CpeTHET0 00111ero 00pa3oBaHus
pe3yibTaTa
7 I'eomeTpus
7.1 OnepupoBarh NOHATUIMU: TOUKA, IPSAMAsL, INIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEICTBHUS U3 HUX IPU PELICHUU
' F€OMETPUUYECKHX 3a/1a4
73 OnepupoBarh TOHATHSMHU: MAPAUICTBHOCT, W TMEPHEHIUKYISIPHOCTH
' MPSIMBIX U MJIOCKOCTEHN
4 KnaccudunupoBars B3auMHOE PacrlojOKEHUE MPSMBIX M IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarTh NOHATUSMU: JIBYTPAHHBIA YTOJ, TPAaHU JBYTPAHHOIO YIJIa,
7.5 pedpo ABYIpaHHOTO yIiia, JUHEHHBIA Yol IBYTPAHHOTO yIJIa, FpaaycHas
Mepa ABYTPaHHOTO yria
76 OnepupoBarh NMOHATUSMU: MHOTOIPAHHUK, BBINYKJIBIA M HEBBITYKJIbIA
' MHOTOTPaHHUK, AJIEMEHTHl MHOTOTPaHHUKA, TPaBUIILHBI MHOTOTPAHHUK
77 Pacmo3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (MHUpaMuja, MpU3Ma,
' MPSMOYTOJIBHBIN Tapasieenuries, Ky0)
KnaccudunupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
- Kinaccupukanuu  (BBITYKJIbIE W HEBBINYKJIbIE  MHOTOTPAaHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TMpAMbIE W  HAKJIOHHBIE MPU3MBI,
TapajuIeTICTUTIC b )
79 OnepupoBathb MOHATUSAMU: ceKyulas IIJIOCKOCTB, CEUYCHUE
' MHOT'OTPaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHWH  MHOTOIPAHHUKOB,
' WCIIONB3YsI METOJT CIIE/I0B
7.11 Ctpouth ce4YeHUss MHOTOTPAaHHUKOB METOJIOM CJE/IOB, BBINOJIHATH




7.14

(BBIHOCHBIE) TJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OOBEMHBIX (UTYP:

BUJ] CBEPXY, COOKY, CHU3Y

Pemrats 3aa4i Ha HAXOKACHUC ICOMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WM aJiropuTMaM, IMPUMCHASA HU3BECTHBIC aHAJIUTUYCCKHE MCETOIBI IIpU
peliCcHUKM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYUCIICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMsI TOYKaMH, OT TOYKHU OO0 HpHMOﬁ, OT TOYKH OO0

IINIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCSA MMPAMBIMHA

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
Wi aJroputmMaMm, IIPpHUMCHSAA H3BCCTHLIC AHAJIMTUYCCKUEC MCTOJbI IIpH
PEIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aad Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHNBAOMIMMHUCA TIPAMBIMH, MCIKIAY HpHMOﬁ U IINIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOIIAIM  TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nupamMuaa) ¢ NpUMEHeHHeM (OpMYJ, BEIUUCIATH COOTHOLICHUS
MEXKITY IIOIIAASIMU MMOBEPXHOCTEM, o0BEMamMu MOA00HBIX

MHOI'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHSMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCTPUH, HEHTP, OChb U IINIOCKOCTh CUMMETPHUN (I)I/IprLI

W3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MpPEeACTAaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMeHHTB reoOMCTPHUICCKUC (I)aKTLI IJId peHICHUS CTECPCOMETPUYCCKUX
3aaa4, IMpeamnojJararomux HECKOJbKO MIaroB peliCHUs, €CJIN YCIOBUA

NMPpUMCHCHUS 3aJIaHbI B SIBHOM (bopMe

IIpuMeHATH mpoCTEWIIME MPOrpaMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PEIIEHUN CTEPEOMETPUUYECKUX 3a]1a4
[IpuBOIMTE MpHUMEpPBI MATEMaTHYECKUX 3aKOHOMEPHOCTEHW B NPHUPOAE U

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHWA HaA IMPAKTHKE: aHAJIM3UPOBATh PCAJIBHBIC
CUTyalluu W TPUMEHATh W3YYEHHBIE TOHSTHS B TIPOIlECCe MOMCKa
pereHus MaTeMaTUYECKH chopMyITupOBaHHOM poOJIEeMBlI,
MOZCIIMPOBATh PCAJIbHBIC CUTyallUM Ha SA3BIKC I'COMCTPUHU, UCCIICAOBATH
MOCTPOSHHBIE MOJCIH C HCIIOJIb30BAHHEM T'€OMETPUYECKUX TOHSATHHA U
TEopeM, armapara alredpsl, pemarh MPaKTUIECKUe 3a/1a4u, CBSI3aHHBIE C

HaXOXJIACHUEM I'COMETPHUICCKUX BEINYNH




11 KUIIACC

Kon .
[TpoBepsiembie MpeMETHBIE pPe3yIbTaThl OCBOSHUS OCHOBHOM
MIPOBEPSIEMOTO .
00pa3oBaTebHON MTPOrpaMMbl CPEIHETO 00IIero 00pa3oBaHuUs
pe3yibTaTa

6 I'eomerpus

OHCpHpOBaTB IMOHATHUAMU:. HUJIIMHAPUYCCKASA IIOBEPXHOCTD, 06pa3y}0mne

L[I/IJ'II/IHZ[pI/I‘IeCKOf/'I MOBCPXHOCTHU, HWJIMHAP, KOHHYCCKAAd IMIOBCPXHOCTD,

ol oOpasyroliMe  KOHUYECKOM  IMOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpallleHUs
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MNOHATHSMHU: I[IAPOBOW CErMEHT, OCHOBAHHE CErMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA
I1apOBOTO CJ105, LIAPOBON CEKTOP
6.6 Bbruucnate 00BbEMBI M IUIOIIAJM TOBEPXHOCTEM Ten BpalleHHUS,
. TE€OMETPUYECKUX TeJI C IPUMEHEHUEM (HOpMyIT
OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHUK, BIHCAaHHBIA B chepy u
6.7 ONKCaHHBIN O0K0JIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAaHHUK MJIH TEJIO
BpaIICHUS
63 BBIUUCIIATE COOTHONIICHWSI MEXIy IUIOMAASIMH ITOBEPXHOCTEH W
' 00BbEMaMU MOAOOHBIX TeI
6.9 N300paxkaTh n3ydaemble (QUTYpHI OT PYKH M C MPUMEHEHHEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATe (BBIHOCHBIE) IUIOCKHE YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUEHHS Tell
BpalleHUs
W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3oBbIBaTH HH(OPMAIHIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (PUTYypax, TpeicTaBICHHYIO Ha
yepTexkax U puUCyHKax
[TpumensaTh reomerpuueckue (akThl UIsl PELIEHUS CTEPEOMETPUUECKUX
6.12 3a/a4, MPEIoJararoluX HECKOJIbKO IIAroB PEUICHHS, €CJIA YCIOBHS
NpPUMEHEHUS 33JJaHbl B IBHOH (opme
6.13 OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BbINONMHATE [EUCTBUSL CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB M




YMHOXCHUS BCKTOpPAa Ha YHUCIIO, OGBHCHHTB, KakKuMH CBOMCTBaMHU OHH

0o0J1aaroT

6.15

[TpuMeHsTh paBUIIO NapajuIeieNnuIea Npy CI0KEHUH BEKTOPOB

6.16

6.17

OnepupoBaTh MOHATUSAMU: JAEKApTOBbl KOOPAHWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJIYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXIy BEKTOpaMH, CKalsIpHOEC IPOU3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL
HaXOI[I/ITL CYMMY BCKTOPOB H IIPOU3BCACHUEC BEKTOpa HA YHCIIO, YI'OJI
MCKAY BCKTOPAaMH, CKAJIIPHOC IIPOU3BCACHUEC, paCKIaAblBaTh BEKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpANHAT

6.19

Pemate nmpocredmme TeOMETpUYECKHME 3aJadyd  Ha IPUMEHEHHE

BCKTOPHO-KOOPAWMHATHOI'O METO1a

6.20

6.21

Pemrate 3amaum Ha OOKa3aTEILCTBO MAaTEMaTHUYCCKUX OTHOIICHHUM H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUYHUH II0 o6pa3uaM WK aJIrTOpUTMaMm,
IMIPUMCHA HU3BCCTHBIC MCTOABI IIpu pPECIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

IIpuMeHATh mpocTEHIIME NPOrpAMMHBIE CPEACTBA M DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a/1avd

6.22

IIpuBOAUTE MpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCliO3HABATh MPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[TpuMeHsATH TONydyeHHbIE 3HAHMUA Ha TpaKTHKE: aHaJIM3HpPOBATh
peasibHble CUTyallUM U TPUMEHSATh HM3y4YEHHbIE TOHATHSA B IIpoIecce
MOUCKAa pELIeHUs MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MpoOIEeMBlI,
MOJIEJMPOBaTh pealibHble CUTYAllMd Ha S3bIKE T€OMETPUH, MCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C MCIOJIb30BAHUEM T€OMETPUUYECKUX IMOHITHH U
TeopeM, arnmnapara aareOpsl, pemaTrh NpakTUYeCKue 3aJ1aul, CBSI3aHHBIE C

HaXO0XXJACHUCM I'€COMCTPHUICCKUX BCININH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC
Kon [IpoBepsieMbIil 3JIEMEHT COACPKAHUS
7 I'eomerpus
OcHOBHBIE NOHATUSA CTEpEOMETpUHM. Touka, IpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
7.1 [lonatne 00  aKCHOMAaTUYECKOM  IOCTPOCHHUH  CTEPEOMETPHM:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX




7.2

7.3

7.4

7.5

B3auMHOe  pacnosnokeHue INpsAMBIX B IPOCTPAHCTBE:  MEPECEKAOIIHECH,
MapajulesibHbleE M CKpelIMBaroIMecs npsMble. [lapaisienbHOCTH MHpPAMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: IApaUIeNIbHbIE MpsSMbIE B  IMPOCTPAHCTBE,
MapauIeNIbHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MPSIMOM MU IUIOCKOCTH. YTJIBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIOJd MEXAYy HpsIMBIMH B IPOCTPAHCTBE.
[TapayueapHOCTB IUIOCKOCTEH: MapaulesIbHbIE IIJIOCKOCTH, CBOMCTBA IapaJuIeIbHbIX
wiockocteil. [Ipocteiiimue npocTpancTBeHHbIE (UTYpPHl Ha IMJIOCKOCTH: TETpadJp,

KyO, mapajuienenume, IoOCTPOSHHE CeUeHHH

[lepneHUKyYISIpHOCTE NPSIMOM M IUIOCKOCTH: NEPIEHAMKYJSAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IPAMBIE MTAPAJIEIIBHBIE U IEPIICHAUKYIISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHAUKYIIIPHOCTH IIPSIMOM U TUIOCKOCTH, TEOPEMA O MPSIMOU NEPIIEHANKYIISIPHON
IUIOCKOCTH. YINIBI B IPOCTPAHCTBE: Yrojd MEXIy MpsAMOM M IIJIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PAacCTOSHHME OT TOYKM J0 IUIOCKOCTH, PAcCTOSHUE OT NpPSIMOM 0
IUTOCKOCTH, MPOEKIUS (PUTYpHl HA TUIOCKOCTh. [leprneHauKyIsIpHOCTh IIIOCKOCTEH:
IPU3HAK  [EPHEHAMKYJSIPHOCTM  JABYX  Iulockocted. Teopema o Tpéx
NEePNEHANKYIIAPAX

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIIYKJIBIE W
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. lIIpusma: n-yrombHas
pu3Ma, TpaH U OCHOBAHMSI MPU3MBI, NMpsSMas U HAKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs TTOBEPXHOCTH Npu3Msbl. [lapaienenuren, mpsAMOYroJIbHBIN ITapauIeIICIIUIIE]
U ero ceoicrsa. [Iupamuaa: n-yroipHas nupamuia, TpaHd 1 OCHOBaHUE NMHUPAMU/IBI,
OOKOBas U IMOJIHAS MOBEPXHOCTb MUPAMM[IbI, NIPABUIIbHAS U yCeUEHHAs MUpaMuia.
ONeMeHTbl npu3Mbl W nupamuibl. [IpaBUIBHBIE MHOTOIpaHHHMKHU: IOHSTHE
[IPaBUJIBHOTO MHOIOIPaHHUKA, IIPpaBWIIbHAs IIPU3Ma M IPaBWIbHAs IUPAMHUIA,
IpaBWIbHAs TPEYrojbHas MUpamMuaa U IpaBUIbHBINA TeTpasp, KyO. [Ipeacrapnenue
O IpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M uKocadapyrue CeueHus

IMPU3MBI 1 TUPAMHUIBI
CI/IMMCTpI/IH B IPOCTPAHCTBC: CHMMCTpUA OTHOCHUTCIBHO TOYKH, Hp}IMOﬁ,
IUIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMUpaMUJax, MmapaiiCjacuuneaax, npaBUJIbHbBIX

MHOTI'OI'paHHUKax

7.6

Brruncnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriuel. [lnomansb
OOKOBOW TIOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH TWIPSMOW TPHU3MBI, IIJIOMIATh
OCHOBaHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTHU MpsiMOi mpu3Mbl. [lnomans 6oxoBoH

MOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOM MUpaMHIIbI, TeopeMa O IUIOHIaIu




yceuéHHoi nmupamuibl. [lonstre 06 00béMe. OOBEM MUpaMuIbl, TPU3MBI

7.7

HOI[O6HBIC T€JIa B IIPOCTPaHCTBE. CooTHoOIICHUS MCXKAY IUIomagsiMu HOBCpXHOCTCfI,

00BpEMaMU TTOTOOHBIX TEN

11 KJIACC

Kon

[IpoBepsieMblil 2JIEMEHT cOAep KaHUs

6

I'eomerpus

6.1

Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yrolie NUINHAPUIECKON MTOBEPXHOCTH, OCh
WIAHIPUYECKONH TOBEpXHOCTH. LMmuHAp: OCHOBaHUS W OOKOBas MOBEPXHOCTb,

o0pa3ymolas 1 0ch, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepxHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYecKoil moBepxHocTU. KoHyc: ocHOBaHHME W BeplIMHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TOJTHOM MOBEPXHOCTH. YCEUEHHBINM KOHYC: oOpasyrouiue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

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

pacrionokeHue cepsl U IUNIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIomaib

cepsr

6.4

N300paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HMIMHApPa U KOHYCa

6.5

KoMOunanuu Ten BpaileHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OINKCAaHHBIN

OKOJIO C(bepbl, C(bepa, BIIMCAHHAA B MHOT'OT'paHHUK, WA TCJIO BpAlICHUSA

6.6

6.7

6.8

6.9

6.10

[Tonsitue 00 o0BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 o0OBEME
MPSMOYTOJIBHOTO TMapayjienenunena M ciueactBuss u3 He€. OObEM UMIMHIpA,

KoHyca. O0BEM 1mapa u miouaab chepsl

HOI[O6HLI€ TCII1a B MMPOCTPAHCTBE. CooTHomieHHs MCKOAY miomaasaMu

MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

CeueHns OUINHApa (HapannenLHo U TCPHCHAUKYIISIPHO OCI/I), CCUCHUA KOHYCa

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

Bekrop Ha miockoctd u B mpocTpaHcTBe. CIOXKEHUE M BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ducio. PasznoxeHue BekTopa Mo TpEM HEKOMIUTAaHAPHBIM
BektopaM. IlpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX C

MPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpsiMoyronbHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpA.
[Ipocreitimne 3agaun B KOOpAWMHATaX. YTroa MeExAy Bekropamu. CkanspHoe
MIPOU3BEICHUE BEKTOPOB. BhIUMCIEHHE YITIOB MEXAY NPSAMBIMH U IUIOCKOCTSIMH.

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




ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHUS
OCHOBHO#1 00pa3oBaTeIbHON IPOrpaMMBbl CpeIHEro o0IIero oopa3oBaHus

Bnanenue meromamMM J0Ka3aTeNbCTB, aNrOPUTMaMU pELICHUs 3ajady;
yMeHue (HOpMyIHpOBaThL MU OINEPUPOBATH TMOHATUSMU: OIpeAeTIcHHE,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, INPHU3HAK, J0Ka3aTeIbCTBO,
paBHOCUIIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE (GOPMYITUPOBATH
o0paTHOE U MPOTHUBOIIOJIIOKHOE YTBEP)KICHHE, MPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, HCIOJB30BaTh METOJ] MAaTeMaTU4YeCKOW WHAYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE pAaCCYKIEHUS TIpU pPELICHUH 3ajad,
OLICHUBATh  JIOTUYECKYIO  MPABWIBHOCTh  PACCYKIEHUI;  yMeHue
OTepUPOBATh MOHATUSMHU: MHOXECTBO, MMOAMHOXECTBO, ONEPALUU Haj
MHOKECTBaMH; YMEHHME MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar Ui OMUCaHUs peaibHBIX MPOIECCOB U SBICHUIN U IIPU PEIICHUN
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MpPEeIMETOB; YMEHHE
OINepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh TIpadbl pa3InYHBIMU

crioco0amu; UCIOJIb30BaTh Ipadbl NPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMHU: HATypallbHOE YHCIIO, IIeNI0€ YHCIIO,
CTETICHB C IISJIBIM ITOKa3aTejeM, KOPeHb HATypaIbHON CTEINEeHH, CTEICHb
C palMOHaJIbHBIM  TIOKa3aTelleM, CTeNneHb C  JACWCTBUTEIbHBIM
mokaszarejieM, JorapudM UYHCIa, CHHYC, KOCHHYC H TaHTEHC
MPOU3BOJIBHOTO YHCJA, OCTATOK IO MOJIYII0, PalMOHAIBLHOE YHCIO,
HppaloOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIBbHBIX,  ILIENBIX,
palioHaTIbHBIX, JICUCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
IMPpU3HAKHU JCJINMOCTH, HanMEHbBIITNN 0611[1/1171 JCIINTCIIb U HAMMCHBIICC
oOmiee kpaTHoe, anropuT™ EBKina mpu pemieHuun 3aaad; 3HaKOMCTBO C
PpasiIndYHbIMU IIO3UITUOHHBIMHU cucreMamMm CUUCIICHU, YMCHHC
BBHITIOJHATH BBIYHMCIICHUE 3HAYCHWH M MPeoOpa3oBaHUsl BBIPAKEHUU €O
CTEMEHsAMH M JorapudmMaMu, MpeoOpa3oBaHUs IPOOHO-PAIMOHATBHBIX
BI:Ipa)KeHI/II‘/JI; YMCHHUEC OICPUPOBATL IMOHATHUAMMH: IMOCJICAOBATCIBHOCTD,
apudMeTHIecKas nporpeccus, reoMeTpuIecKast nporpeccus,
OECKOHEYHO YOBIBaOIIas TeOMETpUYEcKas MpOrpeccus; yMEHUe

3aaaBaTh MIOCJIECA0BATCIIBHOCTH, B TOM YUCJIC C ITIOMOIIIBIO PEKYPPCHTHBIX




dbopMyn; yMeHUE OINEepUpOBaTh MOHITHSIMH: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3aluCH  KOMIUIEKCHBIX 4ucen (FeoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIWTH
apumeTnyecKkue ACUCTBUS C KOMIUIEKCHBIMU YHCIAMH; MPUBOAUTH
MpUMEPbl  UCIOJb30BAHMUS  KOMIUIEKCHBIX ~ YHCEJ;  ONEepUpOBaTh
MOHATUSIMU: MaTpuna 2xX2 u  3X3, onpenenuTesib  MaTPHIIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATH IMOHATHAMU: pPalUOHAIBHBIC, HWPPALUOHAILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOI‘apI/I(l)MI/I‘IeCKI/Ie, TPUT'OHOMETPUYCCKHUC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI U HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CUCTEM; YMCHUC PCIIATL YpPAaBHCHU!,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHU, HCPABECHCTBA MW CHCTCMbI C IIapaMETpOM; IPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKUHH, MOHOTOHHOCTH
GbyHKLINH, SKCTpeMyM (YHKLMHU, HauOoJblllee M HaUMEHbIlIee 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAs (PYHKIINS, ACUMIITOTHI rpaduka
¢byHKLMY, IepBas U BTOpasi NPOU3BOJHAS (YHKIUHU, TE€OMETPUUECKUN U
¢bu3nyecKkuil CMBICI TPOU3BOAHOM, MEpBOOOpaszHas, OIpeneaEHHbIN
MHTETpajl, YMEHHE HaXOMUTh AaCUMNTOTHI Tpaduka (QyHKIMH;, yMEeHUE
BBIUHCIIATh IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacTHOIO U
KOMITO3UIIMN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHE UCMOIb30BaTh MPOU3BOIHYIO JUIsl HCCIeNOBaHUA (DYHKIHH,
HaXOJUTh HauOOJIbIIME M HaUMEHbIIWE 3HaueHus (QyHKUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BAaHHMEM ammapara MaTeMaTHUYeCKOro
aHaiu3a; NPUMEHATh IPOU3BOAHYIO JUISI HAXOXKICHHUS HaWIydIlero
pelieHuss B NPUKIAJHBIX, B TOM YHCIIE COLMAIBbHO-3KOHOMHYECKUX U
$U3HYEeCKUX 3a7a4ax; HaXOAUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIBIO
MHTETpasa; NPUBOAUTH IPUMEPHl MATEMaTUYECKOTO0 MOJEIMPOBAHUS C

MoMOIIbI0 Au(depeHITnaTbHbIX YpaBHECHUI




YMeHue omnepupoBaTh TOHATHSAMHU: Tpaduk GyHKIMHM, oOpaTHas
GyHKUIMs, KOMIO3UIMS (QYHKIUH, TUHEWHas (YyHKLIWs, KBaJpaTHYHAs
byHKIHS, paroHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUrOHOMETpHUUYeckre  (yHKIMH, O0OpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMU, @OKa3aTeiabHas M Jorapudmuyeckas QYHKLUUU; yMEHUE
CTpOUTH TpadUKU H3yYCHHBIX (YHKUIWH, BBIIOJIHATH IMPeoOpa3oBaHUs
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh TpaQUKH ISl U3yYEHUs IPOLIECCOB U
3aBHCHUMOCTEH, NpU peIIeHUH 3aJad U3 JPYTruX y4eOHBIX MPEIMETOB H
3aJjay U3 peasbHON JKU3HU; BhIpaXaTh (OpMYIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIOJIB30BaTh CBOiCcTBa W rpadukm QyHKOMA UIs
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ IapamMeTpaMu; n300paxkaThb
Ha KOOpDAMHATHOM IIJJIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemath TEKCTOBbIE 33Jayd pa3HbIX TUIOB (B TOM YHUCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHUE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAaJIOTH, 33/1a4 U3 00JacTH yNpaBJIeHUs JUUHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, HUCCIENOBATh IIOJY4YEHHOE pEILIECHUE U
OLICHMBATh MPaBJONOAOOHOCTh pPE3yJIbTAaTOB; YMEHUE MOJEIUPOBATh
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTHUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHM C UCIOJB30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeiHee apumMeTuyecKkoe, Mearana,
HauOonpIlee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCus,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOrO HabOpa; yMEHHE W3BIIEKAaTh,
MHTEPHPETHPOBaTh HMH(OpPMAIMIO, TMPEACTaBICHHYIO B TalnMuax, Ha
quarpammax, rpaukax, OTpaskarollyio CBOWCTBA peallbHbIX MPOLIECCOB U
SBJICHUI; PEICTABIATh HH(POPMAIIMIO C TIOMOIIBIO TAaOJIMIl U IUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHbIe, B TOM YHCIIE C NPUMEHEHUEM
rpadpu4yeckux METOJOB U  JJIEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOIIBIO JUarpamm

pacceuBaHus U JINHEWHOU Perpeccuu

YMeHue onepupoBaTh MNOHATUSIMHU: CIYYaWHBIA OMNBIT M CIy4alHOE
COOBITHE, BEPOSITHOCTb CIyYalHOTO COOBITUS; YMEHHE BBIYUCIATH

BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOOB; MPUMEHATH
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(GOpMyIBI CIIOXKEHUS M YMHOXXCHHS BEPOSITHOCTEH, (OPMYIy IOIHON
BEPOSATHOCTH, (popmyny bepHysuim, komOuHATOpHBIE (PAKTHI U (HOPMYIIHI;
OLICHMBATh BEPOSTHOCTH PEATBbHBIX COOBITHI; YMEHHE OIEPHPOBATH
NOHATUSMH: CIIydaiiHas BEJIMYMHA, PpACIpENEICHUE BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXHJAHWE, TUCIEPCUSl W CTaHAApPTHOE OTKIOHECHHUE
CIlyualiHOW BeIMYUHBI, (YHKIHUU paclpenesieHuss W IUIOTHOCTU
PAaBHOMEPHOTO, TII0Ka3aTeIbHOTO W HOPMAJIBHOTO paclpe/eeHuH;
YMEHHE HCIOJIIb30BaTh CBOMCTBA M3YYCHHBIX pACHpeNeNeHUH IS
peuIeHusl 3ajady; 3HaKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIIMX YHCEl,
METOABI BBHIOOPOYHBIX HCCIIEAOBAHUI;, YMEHHE MPHUBOAUTH MPUMEPHI
NPOSIBIICHUS. 3aKOHA OOJIBIINX YMCET B NPHPOAHBIX U OOLIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHCJIO COYETaHWH, YHUCIO MEepecTaHOBOK; OWHOM HproToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHUSI IS PEILICHHS 3a/1a4;
OLICHMBATh  BEPOSTHOCTH  pEaJbHBIX  COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U MUHTEPIPETUPOBATH NIOJYYCHHBIA PE3YIIbTAT

YMeHue onepupoBarTh IOHATHUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEIWYMHA YIUVIA, IUIOCKUM  YyIoJl,
JBYI'PAaHHBIA Yroj, TPEXTPaHHBIA YIoJj, CKPEIIMBAIOIIMECS IPSIMBIE,
MapaJuIeJIbHOCTh U NEPIEHAUKYIAPHOCTh IPSAMBIX U IIOCKOCTEH, YroJl
MEXIY MNPSMBIMH, YIrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YIOJl MEXKIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSHHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3y4eHHbIE (DAKTHI M TEOpEeMbl IJIAaHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHpa; CTPOUTH
MaTE€MaTU4eCKUe MOJEIM C IOMOIUBI) T'€OMETPUYECKUX IOHATUM H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Un

YMeHue onepupoBaTh NOHATUSAMHU: IJIOWAAb QUIYpbl, 00bEM (UTYPHL,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHNE MHOIOIDAaHHUKA,
KyO, napajuienenunena, Npu3Ma, OUpaMuja, (urypa U NOBEPXHOCTH
BpallleHHs, UWIMHApP, KOHYC, Hap, cdepa, IUomanab cdepsl, MIIONAIb
MOBEPXHOCTU NHMPaMMJIbl, MPU3MBI, KOHyCa, IWINHApA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajuleNIeNuIeaa, MUpaMHUIbL, MPU3MBI, IMWINHIPA,
KOHYyca, 11apa, pa3BEPTKAa MOBEPXHOCTH, CEYEHUsI KOHYCAa U IWIMHIpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHME IIapa, IUIOCKOCTb,

Kacaromasicsi cgepbl, LUIUHApPA, KOHYCa, YMEHUE CTPOUTH CEUEHHE
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MHOTOTpaHHHKa, N300pakaTh MHOTOTPAaHHHUKH, (GUTYPHI U ITOBEPXHOCTH
BpAICHUS, UX CEUYEHUS], B TOM YHCJIE C TOMOIIBIO AIEKTPOHHBIX CPE/CTB;
yYMEHHE NPUMEHSATh CBOMCTBA reOMETPHYECKUX (UTYp, CaMOCTOSTEIBHO
(dbopMyIHpOBaTH ONpPEEIICHUS] U3Yy9aeMbIX (PUTYp, BBIIBUTaTh THIIOTE3BI
0 CBOMCTBaxX W MpPU3HAKaX Ie€OMETPUYECKUX (UTyp, OOOCHOBBIBATH HIIH
ONpoBepraTh MX; YMEHHE MPOBOAMUTH Kiaccu(ukanuioo Quryp 1mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIMMBIE ONOJHHUTEIBHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh TMOHSTUSAMHU: JIBIDKEHME B  IMPOCTPAHCTBE,
napajuleNbHBI MEPEeHOC, CUMMETPUS Ha IJIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue Moa00us, TMOAOOHBIE (UTYpPBI, YMEHHE
pacro3HaBaTh paBHBIE U MOJOOHBIE (QUTYpBI, B TOM YHWCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpPE; HCIOJIb30BaTh T'€OMETPUUYECKHUE OTHOIICHUS
IpU pEIIeHUWH 3a7a4; HAaXOJUTh T€OMETPUYECKHE BEITUYMHBI (JIMHA,
yroJI, IUIomaab, O0BEM) TpH pEIICHWH 3a7ad W3 JIPYIHX Y4eOHBIX
MPEIMETOB U U3 PEANbHON JKM3HU; YMEHUE BBIYUCIATH F€OMETPUUECKUE
BENTMYUHBI (JUTMHA, YTOJ, IUIONMIa/b, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCTIONB3YSl M3Y4YeHHbIE (DOPMYIBI M METONbI, B TOM YHCIE: IUIOIIAIb
MOBEPXHOCTU MHUPAMUJBI, IPU3MBI, KOHYCA, IIMIMH]IPA, TUIOMAas chepsr;
00BEM Ky0a, TPSIMOYTOJBHOTO MapajulesienuIiea, MTHPaMUIbI, TPU3MBI,
HWINHApPA, KOHycCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB

NoJ00HBIX (uryp
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YMmenue ONCpHUPOBATH NNOHATUAMU: IIPAMOYT'OJIbHAA CUCTEMa KOOPJAUHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BEKTOpPA, CyMMa BEKTOPOB,
MNPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JIOKCHHUEC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC MPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIY
BCKTOpaMH; YMCHHC HCII0JIb30BATh BeKTopHBIfI n KOOpI[I/IHaTHHﬁ METO
Il pCHICHUA TCOMETPHUYCCKHUX 3aaad MW 3aaa4 JPYIrux y‘Ie6HI)IX

npeamMcToB

13

YMeHne BBIOMpATh MOAXOMANIMN METOJ JUIsl pEelIeHUs 3ajavu,
MOHUMAHHWE 3HAYMMOCTH MaTeMaTUKU B U3YYEHUU MPUPOAHBIX H
OOLIECTBEHHBIX TMPOIECCOB U  SBJICHUH; YyMEHHE pacro3HaBaTh
MMPOSABJICHUC 3daKOHOB MATCMATHKU B HCKYCCTBC, YMCHUC IPUBOAUTH
NpUMEPbl MAaTeMaTUYECKUX OTKPBITUH POCCHICKOM HW  MHPOBOU

MaTeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

Kon IIpoBepsieMblii 3IEMEHT COJEPHKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

1o Pammonanbupie  ymcna. OOBIKHOBEHHbIE W JECSATUYHBIE JIpOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH

13 Apudmerndeckuii KOpeHb HaTypaidbHOUW crerneHu. JlelicTBus ¢ apudmeTHyecKuMu
' KOPHSIMU HaTypaJlbHON CTENEHU

14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ palMoHaIbHBIM MoKa3zarenaeM. CBoMCTBa
' CTETEHU

s CuHyC, KOCHMHYC M TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI

JeiictBuTtenpHble uyncna. ApupMeTHYecKHe Onepanuu ¢ JIeHCTBUTEIbHBIMU
1.7 yncinamu. [IpubnnxEHHble BBIYUCIEHUS, PaBUjla OKPYIJIEHUS, IPUKHUJIKA U OLIEHKa
pe3yJipTaTa BBIYUCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommuiekcHble uncna
2 VYpaBHEHMS U HEPABEHCTBA

2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS

2.2 HppanuonaibHble ypaBHEHUS

2.3 TpuroHomeTpudecKkue ypaBHEHH

2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS

2.5 [lenpie u poOHO-palMOHATFHEIE HEPABEHCTBA

2.6 HppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuueckne HEpaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Martpunua cuctemsl TMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpHULIbl

3 DOyHKINUK U TpaPUKH

3.1 OyHKU, crnocoObl 3amanus QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC




byaknuu. Yétapie n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIHH

Ob6nacte ompezeneHuss U MHOXKeCTBO 3HaueHuM ¢GyHkuuu. Hymm dyHknum.

[IpoMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.

32 Makcumymbl 1 MUHUMYMBbI (yHKUMd. HauGomnbiiee M HauMeHbllee 3HAaYCHHE
(GyHKINU Ha TPOMEKYTKE
3.3 CrenenHasi (yHKIUS C HATypallbHBIM M IIENBIM IOKa3areneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 1-Ol CTEIEHU
34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
3.6 Toukm paspeiBa. AcumnTorel TpadukoB ¢yHkuuid. CBolcTBa  (yHKIHH,
' HEIPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckasi U reoMmeTpuueckas nporpeccuu. opmyna ciI0XKHBIX TPOIEHTOB
4 Hauana maTtemaTuyeckoro aHaauza
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE 37eMEHTAPHBIX (PYHKIIHIA
[Ipumenenne nNpPOU3BOJHOW K MCCIEAOBAHUIO (QYHKIMI Ha MOHOTOHHOCTH U
4.2 9KcTpeMyMbl. HaxoxaeHne HanOoNbIIero ¥ HauMEHBIIEr0 3HaYeHUs (PYHKIMHU Ha
OTpE3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, orepaluy HaJ MHOKecTBamu. J(narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BpallleHUS
7.5 Koopaunatsl u BEKTOPBI
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