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['eomerpust siBisieTcst oMHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpeJHEro o0Iero o0pa3oBaHUs, TaK KaKk 00eCIIeUMBAET
BO3MOXXHOCTb M3YUEHHs TUCLHUIUIMH €CTECTBEHHO-HAYYHOW HANpPaBICHHOCTH W MPEIMETOB T'YMaHHTApHOTO LIUKJIA.
[ockonbKy noruueckoe MblUIeHne, GpopMupyeMoe Mpu H3ydeHHH OOyYarOIMMUCS MOHATHIHBIX OCHOB I'€OMETPHH,
MPH JI0Ka3aTeIbCTBE TEOPEM M TOCTPOCHUH LEMOYKH JIOTHUYECKUX YTBEPIKICHWH IPU PEIICHUH TeOMETPUYECKHX
3a1a4, yMEHHE BBIABUraThb M ONPOBEPraTh THUIOTE3bl HEMOCPENCTBEHHO HCIONB3YIOTCS MPH pEUICHUW 3ajad
€CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTH (PU3UUECKUX 3a7ad.

Lens ocBoenus mporpammel yueOHoro kypca «l'eomeTpus» Ha yriyOn€HHOM ypOBHE — Pa3BUTHE WHAMBUIYaIbHBIX
CIOCOOHOCTEH 00ydaloMMXCsl TIPU M3YYEHHH TeOMETPUH, KaK COCTaBISIONMICH MpeaMeTHON obnacT «MaTemaThka u
nH(pOpMaTHKa» Yepe3 obecreueHre BO3MOKHOCTH MMPHOOPETEHHS 1 MCIIOIb30BaHMsI Ooiee TTyOOKUX TeOMETPUUYECKHX
3HaHUH U JACHCTBUH, CIEU(PUUHBIX TEOMETPUH, U HEOOXOAUMBIX ISl YCHEITHOTO MpodecCHoHaIbHOTO 00pa3oBaHus,
CBSI3aHHOTO C HCIIOJIb30BAHNEM MaTEMaTHKH.

[IpuoputeTHpIME 3a7adaMy Kypca T€OMETPHH Ha YIIIYOINEHHOM YPOBHE, PACIIMPAIOUIMMHU M yCHIIMBAIOMIUMH KypC
0a30BOr0 YpOBHS, SBISIOTCS: paCIIMpPEHHE NPENCTaBICHUS O TEOMETPHHM KaK YacTH MHUPOBOH KyJIBTYPHI H
(dbopMUpOBaHHE OCO3HAHMS B3aWMOCBS3M T€OMETPUH C OKPYXKAIOIIUM MHPOM; (OPMUPOBAHUE TNPENCTABICHUS O
MPOCTPAHCTBEHHBIX (UTypax Kak O BRKHEHIINX MaTeMaTHYECKHX MOJENSAX, MO3BOJNSIONIMX OMHMCHIBATH U U3y4aTh
pas3HbIe SBICHHUS OKPYXKAIOIIEro MUpa, 3HAHUE TMIOHSTUIHHOTO anmapara 1o paszeny «CrepeoMerpus» yaeOHOTO Kypca
reoMeTpuy; (GOPMUPOBAaHWE YMEHHs BIQJECTh OCHOBHBIMH TOHATHUSMH O TPOCTPAaHCTBEHHBIX (QUTypax W HX
OCHOBHBIMH CBOWMCTBaMH, 3HaHHE TeopeM, (OpMyl M YMEHHE HMX MPUMEHITb, YMEHHS JIOKAa3bIBAThH TEOPEMBI U
HAXOWUTh HECTAHIAPTHBIE CITOCOOBI pelieHns 3a1a4; (GopMUpOBaHNE YMEHUS Paclio3HABATh HA YepPTEKax, MOIEIX U
B peallbHOM MHpPE MHOTOTPaHHUKM W Tela BpalleHUs, KOHCTPYHPOBaTh T€OMETPUUYECKHE MOJIENH; (HOPMUPOBAHUE
MOHUMAaHUS BO3MOXXHOCTH AKCHOMAaTHYECKOI'O TOCTPOCHHUS MaTeMaTHYeCKUX TeopHuid, (OpMHUpOBaHUE MOHUMAHUS
pOJIM aKCMOMATHUKH TPH TIPOBENICHUN PACCYKJEHUH; (HOPMUPOBAHHE YMEHHS BIQJICTh METOIAMH JIOKA3aTeNbCTB H
QITOPUTMOB PEIICHUS, yYMEHUS HMX NPUMEHSTh, TNPOBOAWTH JIOKA3aTENbHBIE PACCYXKJICHHS B XOJE€ pPEIIeHUs
CTepeOMETPUYECKAX 3aJad M 3aJad C NpPaKTHYECKHM CcojepKaHueM, (OopMHpOBaHUE WPEACTABICHHUS O
HEOOXOJMMOCTH JIOKA3aTeNlbCTB MpPH OOOCHOBAaHWHM MATEeMaTHYECKHX YTBEPKICHWH W pOJIM aKCHOMATHKA B
MPOBEJICHUN JIGNYKTHBHBIX PACCY)XJCHUH; pa3BUTHE M COBEPIICHCTBOBAHWE WHTEUIEKTYaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEH 00yJaroNuxcs, MO3HABATENHLHON aKTHBHOCTH, UCCIIEIOBATEIbCKAX YMEHUH, KDUTUIHOCTH MBIIIICHUS,
HHTEepeca K M3Y4YEHUIO IeoMeTpuu; ¢GopMupoBaHue (GyHKIHMOHAIBHOM I'PaMOTHOCTH, PEJIEBAHTHONM I'€OMETpPUM:
YMEHMs pAacllO3HaBaTh IPOSABIECHUS TIEOMETPUUYECKUX IIOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEHl B pealbHBIX
KU3HEHHBIX CHUTyallMsIX M IpU U3Yy4EHUM JpPYI'MX YUeOHBIX IIPEAMETOB, IPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, MOAEIUPOBAHUS PEAbHBIX CUTyallui, MCCICAOBaHMUS IIOCTPOEHHBIX MOENEH, MHTEpIpeTanun
MOTY4YEHHBIX PE3Y/IbTaTOB.

OCHOBHBIMH CONIEP)KATCIBPHBIMEA JHHUSAMH ydeOHOro Kypca «l'eomerpus» B 10—11 xmaccax seistores: «lIpsmbie u
IUIOCKOCTH B NPOCTpaHCTBe», «MHOrorpaHHukmn», «Tena BpameHus», «BeKTopbl U KOOPOMHATHI B IPOCTPAHCTBEY,
«/IBU>KEHHUS B IPOCTPAHCTBEY.

Cdopmymuposarnoe Bo PI'OC COO TpeboBaHUE «yMETh OMEPUPOBATH MOHSATHSIMIY, PEIEBAHTHBIMA TEOMETPHH Ha
yrryonéanoMm ypoBae oOydenus B 10—11 ximaccax, OTHOCHTCS KO BCEM COIEpKATENbHBIM JTMHUSAM Y4eOHOTO Kypca, a
(dbopMupoBaHHE JIOTMUECKMX YMEHUH paclpefessiercss He TOJIbKO IO COAEP)KATeNbHBIM JIMHUAM, HO U IO roiam
obyuennsa. ConeprkaHue oOpa30BaHMS, COOTBETCTBYIOILIEE IPEIMETHBIM pe3yiasrataM ocBoeHus DenepanpHOM
paboueii mporpaMMBbl, pacrupenel€éHHBIM 10 rofaM OOydYeHHs, CTPYKTypHPOBAaHO TaKUM 00pa3oM, 4TOOBI KO BCEM
OCHOBHBIM, NPHUHLMIINAAIBHEIM BOIIPOCaM 00ydaromyecs: o0paIaiuchk HEOMHOKPATHO. JTO MO3BOJSET OPraHW30BaTh
OBJaJICHHE TE€OMETPUYECKUMHU IOHSATUAMU M HaBBIKAMM IIOCJIEJOBATENbHO M IIOCTYIATEIbHO, C COONIOZEHUEM
MPUHLHNA [PEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKIIOYaTh B OOLIYI0 CHCTEMY I'€OMETPHYECKUX NpeICTaBICHUN
00yJaroIuXcsl, paciupss U yoryonsst e€, o0pasys MPOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexon k WM3ydeHHMIO T€OMETPUHM Ha YDIyOJEHHOM YPOBHE IO3BOJNSET: CO34aTh yciuoBus mnst auddepeHmmanmm
00yueHHs, TOCTPOCHUS HHIMBHIYaJIbHBIX 00Opa30BaTENbHBIX MNPOrpaMM, OOECIEUUTh YIIYONEHHOE H3ydeHHE
TeOMETPUHN KaK COCTaBIIoOLIell yueOHOro mpeamera «MaTeMaTukay; HOATOTOBUTH OOYYaroUIMXCS K HPOIJOIKEHHUIO
W3y4YeHUs MaTeMaTHKH ¢ y4€ToM BblOOpa Oyaymied npodeccun, obecrieunBasi NPEeMCTBEHHOCTh MEXIY OOIIMM U
npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha uzyuenne yuebHOTO Kypca «l eomerpus» Ha yriryonéHHOM ypoBHE orBomuTcs 204 daca: B 10 kmacce — 102 gaca (3
yaca B Henmenro), B 11 kimacce — 102 gaca (3 gaca B Henmedro).

COJAEPXAHHUE OBYYEHUSA

10 KJIACC

I[IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TIOHSTHS CTepeOMeTpHH. TodkKa, IMpsiMas, IUIOCKOCTh, MPOCTPaHCTBO. lloHATHE 00 aKCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX. B3aumHOE pacmonokeHue NpsIMbIX B
MPOCTPAHCTBE: IEPECEKAIONINECs, NapajyieibHble M CKpelluBaromuecs: mpsmbie. [Ipu3Haku CKpeLUMBaIOIIUXCS
npsMbix. [lapannenbHOCTh OpPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE: MNapajlielbHbIE MpsMble B IPOCTPAHCTBE,
NapaieNbHOCTh TPEX MPSIMBIX, MApaUIEIbHOCTh MNPsSMOM u IIockocTd. llapamnensHoe U LEHTpalibHOE



MPOEKTUPOBaHKe, N300paxkenne Guryp. OCHOBHBIE CBOMCTBA MapajuIeIbHOrO MpoeKTupoBanus. Mzo0paxenue puryp
B MApaJUIEJIbHOM INPOEKLUUU. YITIBI C COHAIPABICHHBIMUA CTOPOHAMM, YIOJ MEXAY MHPSMBIMH B IIPOCTPAHCTBE.
ITapamienbHOCTh IUIOCKOCTEN: IapajulenbHbIE IUIOCKOCTH, CBOWMCTBAa IApaJUIeNbHBIX ILIOCKOcTed. lIpocreimme
MPOCTPaHCTBEHHBIE (PUTYPBI HA TNIOCKOCTH: TETPadp, Napajulenenues], IocTpoeHue cedeHuid. [lepnenaukyaspHOCTh
MIPSIMOM U MIJIOCKOCTHU: TEPIEHIUKYISIpHBIE MIPSIMBIE B POCTPAHCTBE, MPsIMbIE MapaIeIbHbIE U MEPIEHANKYISpHBIE K
IJIOCKOCTH, ITPU3HAK MEPIEHAUKYIISIPHOCTHU MIPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOH NEPIIEHIUKYISIPHON INIOCKOCTH.
OproroHanbHOe MpoeKTHpoBaHUe. [leprneHIuKyasp U HaKJIOHHBIE: PAaCCTOSHKE OT TOUKH JIO MIIOCKOCTH, PaccTOSHUE
OT TpsAMOH 10 TUIOCKOCTH, MpPOEKIHS (UIYphl Ha IUIOCKOCTh. I[lepreHIuKYIsIpHOCTh IJIOCKOCTEH: TMPHU3HAK
NEPIEHAUKYISIPHOCTH ABYX IUIOocKocTeil. TeopeMa o Tpéx neprneHIuKyiaspax. YIIbl B IIPOCTPAHCTBE: Yol MEXIY
HPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIM YIOJI, IMHENHHBIN Yrol ABYIPAaHHOIO yria. TpEXrpaHHbIl U MHOTOIPAHHbIE YIJIBL.
CBOMCTBa MJIOCKMX YIJIOB MHOrOrpaHHOro yria. CBOICTBa IUIOCKMX M JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yIja.
TeopeMbl KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO yIUIA.

MHororpaHHuKHU

Bunbl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronbHas npusma, NpsMas U HaKJIOHHas IIPU3MBI,
OOKOBasi M TIOJHASI MOBEPXHOCTh MpHU3MEIL. [lapannenenumnen, MpsSMOYrolbHBIA TapaJllelenues U ero CBOHCTBA.
Kparuaiinive myTd Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Oisepa. [IpocrpancrBenHas Teopema I[ludaropa.
[Mupamupa: n-yronpHas nMpamuja, NMpaBUJbHAs W yceu€HHas nupamuabl. CBoiicTBa péGep M OOKOBBIX TpaHei
NPaBUJIBHOW nMpaMu/ibl. [IpaBHIIbHbIE MHOIOIPaHHUKM: ITPaBUJIbHAS IIPU3Ma U IIPABWIbHAS MU PAaMHUJIA, [IPABHIIbHAS
TpeyroipHas MUpamMuaa ¥ MPaBHIBHBINA TeTpasap, Ky0. IlpencraBieHne o MpaBUIBHBIX MHOTOIpaHHHKaX: OKTadIp,
JIONIEKadlp M HMKOCcadp. BrlumciieHne 31eMEeHTOB MHOTOIpAaHHHMKOB: pEéOpa, qUaroHaiu, yriel. [lnmomajs OGOKOBOM
MTOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH MIPSMON IMPHU3MBI, IUIOMAJh OCHOBaHHI, TeopemMa O OOKOBOW MOBEPXHOCTH
npsiMoi Tpu3Mebl. [lnmommane GOKOBOI MOBEPXHOCTH M MOBEPXHOCTH IMPABHIIBHOW NMHUPAMHJIBI, TEOpPEMa O ILIOMIATH
yceu€HHOM nupamuasl. CHUMMETpHs B TPOCTPAHCTBE. ONEMEHTHl CHMMETPHH NPaBUJIBHBIX MHOTOTPAHHUKOB.
CumMeTpust B MPaBWJIBHOM MHOTOTPaHHHKE: CHUMMETPHUS TapajuleNennuiena, CHMMETPHsS TPaBWIBHBIX IIPU3M,
CUMMETPHS PAaBUIHHON MUPaMHUIBIL.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBl KOJUIMHEAPHBIE,
COHANPABIICHHBIC M IIPOTHBOIIOIOXKHO HAalpaBICHHbIE BEKTOPBL. PaBeHCTBO BEKTOpOB. JIEWCTBHA € BEKTOpaMH:
CJIOKEHHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXKCHUE BEKTOpa Ha unciio. CBOICTBA CIOKEHUS
BeKkTOpoB. CBONCTBa YMHOXEHUSI BeKTopa Ha uucio. IIoHsTne KoMIaHapHble BeKTOpbl. IIpu3Hak KoMIIaHapHOCTH
Tp€x BekTopoB. [IpaBuiio napamienenumnena. Teopema o pa3ioKeHUH BEKTOpPaA MO TPEM HEKOMIUIAHAPHBIM BEKTOpPaM.
[IpsamoyronpHas cucreMa KoopauHatT B npocrpancTse. Koopaunare! BekTopa. CBs3b MEXIY KOOpAMHATAMHU BEKTOpa U
KOOpIMHATaMH TOYEK. YTOJI MexkAy BekropaMu. CKalsipHOe IPOU3BEICHUE BEKTOPOB.

11 KVIACC

Tesia BpameHus

[onsaTust: mMWIMHAPUYECKAas IOBEPXHOCTb, KOHMYECKAas IIOBEPXHOCTh, CQepuyecKas I[IOBEPXHOCThb, 0OOpasyromue
MoBepxXHOCTel. Tena BpamieHns: TUIMHIP, KOHYC, YCeIEHHBIN KOHYC, cepa, map. BzaumHoe pacnonoxeHnue chepsl u
IUIOCKOCTH, KacaTenbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpalleHHs Ha IUIOCKOCTH. Pa3Béprka mummHapa u
koHyca. Cummerpus ceps! u mapa. O6sém. OcHOBHEIE CBOWCTBA 00bEMOB Ten. Teopema 00 00BEMeE MPSIMOYTOIHHOTO
napajienenumnena 1 ciueacrsus u3 Heé. OObEM MpsIMONM M HAKJIOHHOW MPU3MBI, LIUIMHAPA, MUPaMUAbI U KOHYcCA.
OObéMm mapa u mapoBoro cermenra. KomOumHamuu Ten BpamleHuWst U MHOrorpaHHukoB. Ilpusma, BnucaHHas B
LWIMHAP, ONMCaHHAs Okono wunuHApa. Ilepecedenue cdepbl u mapa ¢ miuockocThro. Kacanwe mapa u cdepsl
IUIOCKOCTHIO. [IOHSITHE MHOTOrpaHHHKA, OMHCAHHOIO OKOMNO cdepsl, chephl, BIMCAHHOH B MHOTOIPAHHHUK WM TEJIO
BpaieHus. [Inomans moBepxXHOCTH LMJIMHApA, KOHyca, miomans chepel u e vacreid. Ilomodue B mpocTpaHCTBe.
OtHomenre 00bEMOB, IIIOMIANEH MOBepXHOCTeH Momo0HBIX (uryp. IIpeodpasoBanue nogobus, romoretus. Pemenne
3aa4 Ha MJIOCKOCTH C UCIIOJb30BAaHUEM CTEPEOMETPHUECKUX MeTonoB. IlocTpoeHne cedeHnii MHOrOTpaHHUKOB U Tel
BpallleHUs: CeIeHUs NUINHPA (MAapaJuIeNIbHO U MEPIIEHANKYIAPHO OCH), CeUYEHHs KOHYyca (apaulelIbHble OCHOBAHHU IO
U TPOXOAAIINE Yepe3 BEpIIMHY), CEUEHHs 1Iapa, METOIbl TOCTPOCHHS CEUYEHHMH: METOJ CJIEJOB, METOA BHYTPEHHETO
MPOEKTUPOBAHMS, METOJI TIEPEHOCA CEKYILEH MIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Omnepanuu Haja BekTopaMu. BekTopHoe ymHOXeHHME BEKTOpOB. CBOMCTBa BEKTOPHOIO
ymHOXeHus1. [IpsmoyronbpHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopanHatel Bekropa. PasnoxeHue Bekropa mo
6a3ucy. KoopanHaTHO-BEKTOPHBIM METOA MPH PELICHNH F€OMETPUUECKUX 3a1au.

JBHKeHMS B IPOCTPaHCTBE

HBwxkenusi npoctpanctBa. OtoOpaxeHus. JBwkeHus u paBeHCTBO ¢(uryp. OOume cBolicTBa ABMKEHHH. Bujb
JBIDKCHUH: MapaulelIbHBId TepeHoC, LEeHTpajibHass CUMMETPHs, 3epKajbHass CUMMETPHS, [TOBOPOT BOKPYT HPSMOH.
[IpeoOpazoBanus nonodust. [Ipsamas u cepa Ditnepa.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA «TEOMETPHSI» (YIUIYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHMUSA

JJMYHOCTHBIE PE3YJIbTATbBI

1) rpaxnanckoe BocnuTaHue: CHOPMHUPOBAHHOCTD TPAXKIAHCKOW MO3MLUMHM OOy4aromerocss KakK axkTHUBHOTO H
OTBETCTBEHHOT'O 4JIEHa POCCHUIHCKOTO OOIIecTBA, MPEACTABICHHE O MaTEMaTHYeCKUX OCHOBaX (PYHKIHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHH, HpPOLENYp Tpa’kAaHCKOro oOmecTBa (BBIOOPHI, OMpPOCH W JpYroe), yMeHHUE
B3aMMOJICHCTBOBATH C COLMAIBHBIMU HHCTUTYTaMH B COOTBETCTBUH C MX (QYHKIMSIMHU M HA3HAYCHHEM;

2) maTpMoTH4YecKoe BoOCHUTaHHe: CHOpPMHPOBAHHOCTH POCCHHCKOW TPakJaHCKOH HICHTHYHOCTH, YBOKEHUS K
MPOIIIOMY M HAcTOALIEMY pPOCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHWE K JOCTHMKEHHUSM PpPOCCHMCKHUX
MaTE€MaTUKOB M POCCHMCKOM MaTeMaTUYECKOW IIKOJbI, HCIIOIb30BAHME OSTUX JOCTHKEHHW B JPYrMX HayKax,
TEXHOJIOTHUSX, cepax YKOHOMUKH;

3) [OyXOBHO-HPABCTBEHHOe BOCIHTAHME: OCO3HAaHHE JyXOBHBIX IIGHHOCTEH  pOCCHIICKOrO  Hapoja,
c(OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHWMSI, STHUECKOIO TIOBEICHHS, CBA3aHHOTO C MPAKTUYECKUM MpPUMEHEHHEM
JOCTHKEHUN HayKH U JeITEIbHOCTHIO YUEHOT0, OCO3HAHUE JTUYHOTO BKJIAJIa B IIOCTPOEHHUE YCTOMYUBOTO OYIYIIIEro;
4) »screTMYeckoe BOCIHMTAHME: OCTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas JCTETHKY MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJa4, pEIIeHNWH, PacCy)KACHUH, BOCIPUUMYHUBOCTh K MAaTEMAaTUYECKUM aCIeKTaMm
Pa3IMYHBIX BUIOB HCKYCCTBA;

5) ¢u3nyeckoe BocnmuTaHHe: CHOPMUPOBAHHOCTH YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHHUS B HWHTEpecax
300poBOro M Oe30omacHOro oOpasa >KHU3HM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (30pOBOE MHUTAHHUE,
cOaMaHCHUPOBAHHBI PEXUM 3aHATHH W  OTABIXa, perymsipHas (Quindeckas aKTUBHOCTH), (hu3ndeckoe
COBEPIIIEHCTBOBAHNE MPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTENHHOMN JEITEIbHOCTHIO;

6) TpynoBoe BocmUTaHHMe: TOTOBHOCTh K TPY/IY, OCO3HAHUE [IEHHOCTH TPYNOIIOOUs, HHTEPEC K Pa3InIHBIM cepam
po(h)eCCHOHATFHON  JIeSITETbHOCTH, CBA3AHHBIM C MaTreMaTHKOM W e TPUIOKEHUSMH, yMEHHE COBEpIIATh
OCO3HaHHBIA BbIOOp Oyaymiedt mnpodeccin W peanr30BBIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI, TOTOBHOCTH H
CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOPA30BAHHMIO HAa MPOTSDKEHHH BCEW JKU3HH, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEIICHWU MPAKTUYECKHUX 3a]a4 MaTeMaTHIeCcKOW HalpaBJIeHHOCTH;

7) 3Ko/10rHYecKoe BOCIUTAHUE: CHOPMUPOBAHHOCTH SKOJOTMYECKOM KYIBTYpPBI, TIOHUMaHHE BIMSHHUS COLMAIBHO-
SKOHOMHMYECKHX IPOLIECCOB HA COCTOSHHUE IPUPOAHOM M COLMAIBHOH Cpenlbl, OCO3HAHUE INIOOAJIBHOIO XapakTepa
9KOJIOTHYECKUX MpOoOIeM, OpHUEHTAIUsl Ha NpPUMEHEHHE MAaTeMaTH4eCKUX 3HAHUU Ui pelieHus 3ajad B 001acTd
OKpYXaloIlel Cpelbl, INIAHUPOBAHUE ITOCTYIKOB M OLICHKH X BO3MOXKHBIX TIOCIEINCTBUM ISl OKPYKAIOLIEH Cpelbl;

8) meHHOCTM Hay4YHOro MO3HAHMA: CHOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU M OOLECTBEHHOH IPAKTUKHU, IOHUMaHUE MaTEMaTUUYECKON HayKu Kak cepbl 4eIOBEYECKOi
JeSTeIbHOCTH, JTAlOB €€ Pa3sBUTUA W 3HAYMMOCTH AJISI PA3BUTHS LUBWIN3ALUHU, OBIAJCHUE SI3BIKOM MAaTeMaTHKH U
MaTeMaTU4eCKOM KYIBTYpOH KaK CpENCTBOM TIO3HAaHWS MHpPa, TOTOBHOCTh OCYIIECTBIATh IPOEKTHYIO U
HCCIIEA0BATENBCKYIO JEATENbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBare1bHBIC YHHBepcaJlbHbIe Y4eOHbIe el CTBUS

Ba3zoBble Jormyeckue IeiicTBUSA: BBUIBIATH U XapaKTepU30BaTh CYLICCTBEHHbIC NPHU3HAKM MaTEMAaTHUECKUX
O0OBEKTOB, MOHATHH, OTHOLIEHWH MEKIY MOHATUSAMH, (OPMYIUPOBATH ONpENENeHHUs IOHITUH, YCTaHABIMBATH
CYILECTBEHHBIH MpPU3HAK KIACCU(HUKALUK, OCHOBaHUS I/ OOOOIIEHHS M CpPaBHEHHs, KPUTEPUU HPOBOIMMOTO
aHaun3a, BOCIPUHHMMATh, (OPMYIUPOBATH M NPEOOPa3OBBIBATH CYKICHUS: YTBEPAMTENbHBIE W OTPULIATENbHBIC,
CIMHUYHBIC, YacTHbIE W OOIIWe, YCIOBHBIC; BBIIBISATH MAaTEeMaTWYeCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
nporuBopeurst B (akTax, NAaHHBIX, HAOMIONCHUSAX M YTBEP)KACHUSX, IpeajaraTb KPUTEPUU [UIS BBISABICHUS
3aKOHOMEPHOCTE M NPOTHUBOPEYUil; AenaTh BBIBOABI C HCIIOIb30BAHHMEM 3aKOHOB JIOTHKH, MACNYKTUBHBIX H
WHAYKTUBHBIX YMO3AKJIIOYEHHH, YMO3aKIIOUEHUH M0 aHaJOrWu; IPOBOAUTH CaAMOCTOSTEIBHO JOKa3aTeNbCTBA
MaTeMaTU4eCKUX YTBEPKIEHUN (IIPsMble U OT HMPOTHUBHOIO), BBHICTpaMBaTh apryMEHTAlMIO, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATE COOCTBEHHBIE CY)KIEHHsSI W BBIBOIBI; BBHIOMpPATh CIOCOO perieHus y4eOHOH 3amauu
(cpaBHMBaTH HECKOJNIBKO BapHaHTOB pEIICHMs, BbIOMpaTh HaubOonee MOAXONIIIMN C YYETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

BazoBble uccienoBarebcKue 1edCTBUSN: UCIIOIb30BATh BONPOCH! KAK HCCIIENOBATEIbCKUI HHCTPYMEHT HMO3HAHMS,
(dbopMynupoBaTh BONPOCHL, (UKCHPYIOIIME NPOTHBOPEUHE, MpoOIeMy, YCTaHABIMBATH KMCKOMOE U JIaHHOE,
(hopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3WIMIO, MHEHHE; MPOBOANUTH CAMOCTOATENBHO CIIJIAHWPOBAHHBIN
JKCIIEPUMEHT, HCCIIENOBaHUE MO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTreMaTH4ecKoro OOBbEeKTa, SIBIEHMA, Ipoliecca,
BBISIBJICHUIO 3aBHCUMOCTEH MEXKIy OOBEKTaMH, SIBICHHSAMH, NPOLECCAMH; CaMOCTOSATENBHO (hopMynupoBaTh
00001IeHNs U BBIBOIBI 0 pe3yJbTaTaM MPOBENEHHOTO HAOJIONEHHS, HCCIIENOBAaHUS, OLECHUBATH JOCTOBEPHOCTD
MOTYYEHHBIX Pe3yJbTaToOB, BHIBOIOB M 00OOIIEHHMH; NMPOTHO3MPOBATH BO3MOXKHOE DPa3BUTHE MpOLIECCa, a TaKKe
BBIIBUTaTh NPETIONOKEHHS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBHSIX.



PagGora ¢ undopmanueii: BeIABIATH AeUIUTH HHPOPMALNHU, JAHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOMPOC U JUIS
peleHrs 3a1a4i; BEIOUpaTh HHGOOPMALIUIO U3 HCTOYHUKOB PAa3JIMUYHBIX THIIOB, aHAJTH3UPOBATh, CHCTEMAaTU3UPOBATh U
HHTEPIPETUPOBATh MH()OPMALMIO pPa3IMYHBIX BUAOB U (OPM TNPENCTABICHHUS; CTPYKTYpPUPOBaTh WHGPOPMALHIO,
MPEACTABIATh €€ B Pa3NUYHBIX (opMax, WUIIOCTPUPOBATH TpauyecKy; OLEHHBATh HAIE&KHOCTh MH(OpManuu 1Mo
CaMOCTOATENIBEHO CHOPMYTHUPOBAHHBIM KPUTEPHSIM.
KoMMmyHuKaTHBHBIEe yHHBepcaJlbHbIe yueOHbIe AeiicTBHSA
OOuienue: BOCIpHHUMATE U (POPMYIHPOBATH CY)KICHUS B COOTBETCTBHUHU C YCIOBHSAMH U LIEISIMH OOILEHHSA, SICHO,
TOYHO, I'PaMOTHO BbIpa>kaTb CBOIO TOYKY 3pPCHHUA B YCTHBIX W IMCBMCHHBIX TCEKCTaX, JaBaTb MOACHCHUA IO XOOAY
peleHust 3a7a4r, KOMMEHTHPOBATh MOTYYEHHBIN pe3yabTaT; B X0A€ OOCYKACHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY
oOcyknaemMol TeMbl, MpOOJEMBI, pelaeMol 3aladd, BBICKA3bIBATh HJICH, HAIlCJICHHBIE Ha TOHWCK PpEIIeHHUS,
COIIOCTABJIATL CBOU CYXJACHUA C CYXXKIACHUAMU APYTUX YYACTHHUKOB AuaJiora, OGHapyx(I/IBaTI) pas3immiunue u CXOACTBO
MO3UIINH, B KOPPEKTHOM (PopMe (HhOpMYITUPOBATh PA3HOINIACHS, CBOU BO3PAKCHHUS;, IPESIACTABIIATh PE3YJBTAThI PEIICHUS
3a/a4u, SKCIIEPUMEHTa, UCCIICAOBAHUS, IPOCKTA, CAMOCTOSATENIFHO BBHIOMPATh (OpMAT BHICTYIUICHHSI C YUETOM 3anad
Mpe3eHTaIM U OCOOCHHOCTEN ayIuTOPHU.
PerysisiTuBHbIe yHHBEpcAJIbHbIE yUeOHbIe 1€l CTBUS
Camoopranm3anmsi: COCTaBISTH IUJIaH, AJITOPUTM pEIICHUs 3aJlaud, BBIOMpATh CHOCOO pemieHust ¢ y4ETom
HUMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPHAHTHI PELICHUH C
y4€TOM HOBOM MH(OpMAITUH.
CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJUIEKT: BIIaJeTh HaBBIKAMH TI0O3HABATENLHON pediekcMu Kak OCO3HAHUS
COBEpIIAEMBIX JICHCTBUN M MBICIHUTEIBHBIX TIPOIECCOB, MX PE3YJIBTaTOB, BIQJETh CIIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS MpoIecca M pe3yibraTa PelleHHs MaTeMaTHYeCKON 3aJia4uu; MPeABUJIETh TPYAHOCTH, KOTOPbIE MOTYT
BO3HUKHYTH IIPU PCIICHUUN 3aa4r, BHOCUTb KOPPEKTUBEI B ACATCIbHOCTh HA OCHOBC HOBBIX O6CTO$ITC.HI)CTB, JaHHBIX,
HaﬁHeHHBIX OHII/I6OK, BBISIBJICHHBIX prJIHOCTeﬁ; O CHMBATb COOTBETCTBUEC PE3YJIbTaTa LEIU U YCIIOBUAM, OOBSICHATH
MNPpUYUHBI JOCTHXKCHHUA WM HCEAOCTUIKCHUA PE3YJIbTAaTOB ACATCIIBHOCTH, HAXOOWUTH O]_HI/I6Ky, JaBaTb OILICHKY
MPHOOPETEHHOMY OIIBITY.
CoBMecTHAasI 1eTEIbHOCTD: IOHUMATh U MCIIOIB30BATh MPEUMYILECTBA KOMaHTHON W WHANBUIYaTbHOW PabOThI MpH
peuICHNn y‘Ie6HLIX 3aaa4, IMpUHUMATh LECIIb COBMECTHOH ACATCIIBHOCTHU, IIAHUPOBATH OPraHU3aIUIO COBMECTHOM
paboThI, pacpenesaTh BUABI padOT, TOrOBapruBaThCs, 0OCYKIATh MPOIECC M pe3yabTaT paboThl, 0000ImAaTs MHEHHS
HECKOJIBKUX JIOJIel; y9acTBOBATh B IPYMIIOBBIX (opMax padoTs! (00CyKaeHHs, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBD»
U WHBIE), BBIIONHATH CBOI 4YacThb PabOThl M KOOPAMHHUPOBAaTH CBOM JAEHCTBUSA C OPYIMMU WIEHAMU KOMAaH[BI,
OLICHMBATh Ka4deCTBO CBOEr0 BKJaJa B OOIIMI NPOAYKT IO KpUTEpHSIM, C(HOPMYIMPOBAHHBIM YYaCTHUKAMU
B3aNMOJICHCTBUS.
INPEJMETHBIE PE3YJIBTATbI
K xonmy 10 kiacca oOydaronuiicss HAYIHTCA:
e CBOOOIHO ONEPHUPOBATH OCHOBHBIMHM IIOHATUSIMH CTEPEOMETPHM MPH PEIIeHHH 3aJad W IPOBEICHUHU
MaTeMaTU4eCKUX PacCy>KICHUI;
® IIPUMEHATH AKCUOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX IIPH PELICHUN TeOMETPUIECKUX 3a/1ay;
e KiIacCH(pUUUPOBATH B3aMMHOE DACHONOKEHHE MPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B IPOCTPAHCTIBE,
HPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;
e CBOOOIHO ONEpUPOBATH IOHATUSAMHM, CBSI3AHHBIMHU C yIIJaMH B IIPOCTPAHCTBE: MEXAY MpPSIMBIMH B
MIPOCTPAHCTBE, MEKIY MPSIMOI U IIOCKOCTHIO;
e CBOOOIHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;
e CBOOOIHO pacmo3HaBaTb OCHOBHBIE BHABI MHOIOTPAaHHHUKOB (IpU3Ma, NHpamMuia, HPSIMOYTOIbHBIN
napasuiesnenuresn, Kyo);
e KiIacCH(pUUUPOBATH MHOTOIPAHHUKH, BEIOWPAsi OCHOBAHUS VIS KIaCCH(DUKALIIM;
e CBOOOIHO ONEPUPOBATH MOHATUSMH, CBSI3AHHBIMU C CEYEHUEM MHOI'OTPAHHUKOB IJIOCKOCTBIO;
® BBINOJHATH NapaJIelbHOE, LEHTPAJIBHOE M OPTOrOHAJIBHOE MPOEKTHPOBAaHME (GUIYp Ha IJIOCKOCTb,
BBINOJTHATH N300paxkeHHs! PUTYD Ha MJIOCKOCTH;
® CTPOUTH CEYCHUS MHOTOIPAaHHUKOB PA3IMYHBIMH METONAMH, BBHIIONHATH (BBIHOCHBIE) IUIOCKHE YEPTEXU M3
PHUCYHKOB IIPOCTBIX O0BEMHBIX (UTyp: BUJ CBEPXY, COOKY, CHU3Y;
® BBIYHCIATH IUIOLIAAM MOBEPXHOCTEH MHOTOIPaHHMKOB (IIpU3Ma, MUpPaMHIA), TEOMETPUUYECKHX Tl C
npUMeHeHueM HopMyi;
e CBOOOIHO ONEPUPOBATH MOHATHSMH: CHMMETPHUS B NMPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTh CHMMETpUH,
LEHTP, OChb U IIIOCKOCTh CHMMETPHH (DUTYPBI;
e CBOOOIHO OIEPUPOBATH MOHITHUSMH, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOPAMHATAM B IPOCTPAHCTBE;
® BBINOJHATH JACHCTBUS HaJl BEKTOPAMU;
e pemaTh 3a/1a4l Ha JI0Ka3aTeIbCTBO MaTeMaTHUECKUX OTHOIICHHH W HaXOKICHHE F€OMETPUUYECKUX BEJTMYMWH,
MPUMEHSIST M3BECTHBIE METOIBI NPH PELICHUH MaTeMaTHYECKHX 3a]lad MOBBIIICHHOIO M BBICOKOTO YPOBHS
CIIOKHOCTH;



MPUMEHSTH MPOCTEUIINE MPOrPAMMHBIE CPEICTBA U NEKTPOHHO-KOMMYHHKALIMOHHBIE CUCTEMBI IPHU PELIEHUH
CTEpPEOMETPUUECKUX 3a/1a4;

W3BIICKaTh, MPEOOPa30BBIBATh M WHTECPIPETHPOBATh WH(GOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
(urypax, npeCcTaBICHHYIO Ha YePTEeXKaX U PUCYHKaX;

MPUMEHSATH MOIYYEHHbIE 3HAaHUS HA MPAKTUKE: CPABHUBATh U aHAJIM3UPOBATh PEAIbHBIE CUTYalluH, IPUMEHSTh
W3YYCHHBIC TMOHATHS B TIPOIECCE IMOMCKA PEIICHUS MaTeMaTHYeCKH CGHOPMYIUPOBAHHONW MPOOIEMBI,
MOZEJIUPOBATh pPEAJbHbIE CUTyallUd Ha S3bIKE TIE€OMETPUHM, HCCIEN0BaTh IOCTPOEHHBIE MOIEIU C
KCIIOIb30BAHUEM TEOMETPHUCCKUX TOHATHH M TEopeM, ammapara ajireOpbl, peliaTth MPaKTUYSCKUE 3ajadH,
CBA3aHHBIE C HAXOXKIECHUEM F€OMETPUUECKUX BEJIUUNH;

MMETh MPENCTaBICHUs 00 OCHOBHBIX 3TallaX pa3BUTHS TECOMETPUM KaK COCTAaBHOM dYacTH (yHIaMeHTa
pa3BUTHS TEXHOJIOTHH.

K koniy 11 kiracca o0y4aromuics HaydYuTCs:

CBOOOJIHO OIEPUPOBATh IMOHSTUSMHU, CBSI3aHHBIMH C I[MJIMHAPHUYECKONW, KOHHUYECKOM M CQEepUUeCKOit
MTOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TOTYyUEHUS;

OIEPUPOBATH TIOHSATHUSAMH, CBI3aHHBIMH C TeJIAMH BPAIICHUS: [IMJIMHIPOM, KOHYCOM, CepOoil U 1IapoM;
pacro3HaBaTh Teja BpamieHus (IMIMHAD, KOHYC, cdepa U map) U OOBACHATH CIIOCOOBI IMOJMYyYEHHUS TEN
BpAaIlCHUS;

KJaccu(UIIMPOBATh B3AUMHOE PACIIONOKEHHE Cepbl U MIOCKOCTH;

BBIYHCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHHMKOB M TeJl BpallleHHs, 00bEMBI M ILIONIA[U MOBEPXHOCTEH
MHOTOI'PaHHUKOB U TEJI BPAIICHHUS, TEOMETPUYCCKUX TEJI C MPUMEHEHHEM (OpMYII;

CBOOOJHO OIEPUPOBATh IOHATHSAMH, CBA3aHHBIMA C KOMOWHAI[MSIMH TEJl BpAIIEHUS M MHOTOTPaHHUKOB:
MHOTOIpaHHUK, BIIMCAHHBIA B chepy M OmMCaHHBIN okoio chepsl, cdhepa, BIMCaHHAS B MHOTOIPAHHUK HJIH
TEJIO BPAICHHUS;

BBIYMC/ISATH COOTHOIICHUS MEKY IJIOIIAIIMHU TOBEPXHOCTEH U 00bEMaMK MOJOOHBIX TEI;

M300pakaTh H3ydaeMble (UTYphI, BBINONHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PHCYHKOB IPOCTHIX
00BEMHBIX (UTYpP: BUI CBEPXY, COOKY, CHI3Y, CTPOUTEL CCUCHUS TEJ BPAIICHUS;

W3BJICKaTh, WHTEPIPETHPOBATh W MPEOOPa30BBIBATH WH(POPMAIMIO O IPOCTPAHCTBEHHBIX T'€OMETPHUCCKUX
¢durypax, npeacTaBIeHHYIO Ha YepTeKaX U PUCYHKAX;

CBOOOJIHO OIIEPUPOBATH TIOHSATHEM BEKTODP B MIPOCTPAHCTBE;

BBITIONTHSATH OTIEPAIlUH HaJI BEKTOPaMH;

3aJ1aBaTh IJIOCKOCTh YPaBHEHUEM B JICKAPTOBOW CUCTEME KOOPAUHAT;

pemarb TeOMETPHYECKUE 3aJlauyd Ha BBIYHMCICHUE YITIOB MEXAY MPSIMBIMH W IUIOCKOCTSIMU, BBIYHCICHHUE
pacCTOSIHMMA OT TOYKM JIO TUIOCKOCTH, B II€JIOM, Ha TPUMCHEHHE BEKTOPHO-KOOPJMHATHOTO METONa IpU
pelleHNN;

CBOOOJIHO OIIEPUPOBATH TOHITHSIMH, CBSI3aHHBIMHU C JIBFDKEHUEM B MTPOCTPAHCTBE, 3HATH CBOWCTBA JIBHIKCHHUIA,
BBITIONTHATh M300pa)KCHUS MHOTOTPAHHHKOB M TN BpalICHHS TPH MapajuIeIbHOM TEepeHoCce, EHTPaTbHON
CUMMETPUH, 3epPKATTbHON CHMMETPHH, TIPH MTOBOPOTE BOKPYT MPSAMOH, MpeoOpa3oBaHus MOI00MS;

CTPOUTH CEYCHHSI MHOTOTPAHHHUKOB U TeJl BpAIICHUs: CCUCHUS IMIMH/pa (Mapayie]bHO U MEPIEHIUKYISIPHO
OCH), CeYCHUs KoHyca (apasuiebHbIe OCHOBAHHIO U MIPOXOJIAINNE Yepe3 BEPIINHY), CEUCHHS 11apa;
HCIONB30BaTh METONBI MOCTPOCHHS CEUEHUN: METOJ| CIEAOB, METON BHYTPEHHETO MPOCKTHPOBAHUS, METOI
MEpEeHOca CeKyIIEeH MI0CKOCTH;

JIOKa3bIBATh TCOMETPUICCKHE YTBEPKICHYIS,

MPHUMEHSTh TeOMETPHUYECKUE (PAKTHI JUIS PEHICHHUS CTEPEOMETPUUCCKUX 3a]1ad, MPEIIONararluX HECKOIbKO
IIArOB PEICHHS, SCIIH YCIIOBUS IPUMEHEHHS 3a]]aHbI B SIBHOM M HESIBHOH (hopme;

pemarh 3aj1a4uu Ha J0Ka3aTellbCTBO MATEMATHYECKUX OTHOIICHUH M HAXOXK/ICHUE FEOMETPUY CCKIX BETUYUNH;
MPUMEHSTh TMPOrPAMMHBIC CPEICTBA M 3JCKTPOHHO-KOMMYHUKAIUOHHBIE CHCTEMbI TP  PEIICHUU
CTepPEOMETPUIECKUX 3a]1a4;

MPUMEHSTh TONYyYCHHbIC 3HAHUS HA TPAKTUKE: CPABHUBAThH, AHAIM3UPOBATH M OICHUBATh peajibHbIC
CUTyallul, TPUMEHATh HW3y4YCHHBIC TMOHATHUS, TEOPEMBI, CBOWCTBA B TPOIECCE TIOMCKA PEIICHUS
MaTeMaTH4ecku CHOpMYTHPOBAHHON MPOOIEMBI, MONETHPOBATL PEANIbHBIC CUTYAIUM Ha S3bIKE TEOMETPHH,
HCCIIeIOBaTh TMOCTPOCHHBIC MOJEIU C KCIONB30BAHUEM T'€OMETPUYECKUX MOHATHH M TEOopeM, ammapara
anreOphl, peniaTh NPaKTHYECKUE 3a]1a4H, CBSI3aHHBIC C HAXOKICHUEM TEOMETPHUYSCKUX BEITUYNH;

E|I/IMCTB npeacTaBICHUA 00 OCHOBHEIX 3Tamax pa3BUTHUA TCOMCTPHUU KaK COCTaBHOM 4YacTH (byH,[[aMeHTa

pa3BUTUA TEXHOJIOTHA.

TEMATHYECKOE ILIAHUPOBAHUE

10 KJIACC

NQ‘

HaunmenoBanue pa3acyoB U TEM MPOrpaMMbl KommaectBo wacoB 3J'ICI(TpOHHBIC (III/ICI)pOBbIC) ‘




/n Kontponshsie [[Ipakriyeckue| o0pa3oBaTelibHBIE PECYPCHI
Beero pabotst paboTbI
1 Baenenue B crepeoMeTpHIO 23 1
2 B3auMHOe pacronoxeHue MpsMbIX B IPOCTPAHCTBE 6 1
3 [MapannenbHOCT NPSIMBIX U INIOCKOCTEH B 8
MPOCTPaHCTBE
4 [MepreHAUKYIAPHOCT MPSAMBIX M INIOCKOCTEN B 25
MPOCTPaHCTBE
5 'YIJIBI U paccTOSTHUS 16 1
6 MHOrorpaHHIuKI 7 1
7 BexTopsl B ipocTpaHCTBE 12
8 [MoBTOpeHUE, 0OOOIICHNE ¥ CUCTEMAaTH3aIMs 3HAHUI 5 2
OBIIEE KOJIMYECTBO YACOB T10 ITPOT'PAMME 102 6 0
11 KJIACC
KonnyectBo yacos
Ne HaunmeHnoBaHue pa3enoB 1 TeM NpOrpaMMBI KonT I1 ONEKTPOHHEIE (1tppoBEIC)
n/n Bcero POMBHBIC [LIPAKTHHCCKHC | G5ha30paTenbHbIE pecypehl
paboTsbI paboTshI

1 AHaJIUTHYECKasi TEOMETPHS 15 1
2 [MoBTOpeHwue, 0000ICHNE U cUCTeMaTH3alms 3Hanmii | 15 1
3 O0BEM MHOTOTPaHHUKA 17 1
4 Tena BparieHus 24 1
5 [Tomiaam NOBEpXHOCTH U O0BEMBI KPYITIBIX TEJ 9 1
6 JIBxeHus 5 1
7 [TosTOpeHue, 0000IICHHE U CHCTEMaTH3anus 3Hauuid | 17 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUWSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBI
10 KJIACC

Kox npoBepsiemoro IIpoBepsiemble npeMeTHbIE Pe3yJILTATHI 0CBOEHHUsI OCHOBHOI 00pa3oBaTe/ibHOW MPOrpaMMbl CpeIHEro
o01iero oopazoBaHusi

OneprpoBaTh HOHATHAMH: ABYTPAHHBII yroi, TPaHy ABYTPAaHHOTO yIna, pedpo IByTrPaHHOTO YIVIa, IMHEHHbBIH

Pacrio3HaBaTh OCHOBHBIE BUABI MHOTOI'PAHHHUKOB (IIMPAaMU/Ia, IPU3Ma, IPSIMOYTONbHBIN TTapajuleNienune], Kyo)

KnaccudummpoBats MHOTOrpaHHHUKH, BEIOMpAst OCHOBAHHS AJIS KJIACCU(HUKAIMHU (BBITYKIIbIE M HEBBITYKIIbIC

MHOT'OTPaHHUKH, ITPABUJIBHBIE MHOT'OI'PAHHUKH, IIPAMBIE 1 HAKIIOHHBIE ITPHU3MBI, napannenem/menm)

CTpOI/ITB CEUCHUS MHOI'OI'PaHHUKOB METOAOM CJIEIOB, BBIIIOJIHATD (BLIHOCHLIC) TUIOCKHE YEPTEKU U3 PUCYHKOB

Pemrars 3agaun Ha HaXOXKACHUE TE€OMETPUICCKUX BEIIUMIHUH I10 06pa3uaM WA aJilropuTMam, IIpUMEHIA

M3BECTHBHIC AaHAJIMTUICCKUE METOABI IPU PEHICHUH CTaHAAPTHBIX MATEMATUYCCKUX 3a1a9 Ha BBIYUCIICHUC

Pemrars 3agaun Ha HaXOXKACHUE TE€OMETPUICCKUX BEIIUMIHUH I10 06pa3uaM WA aJilropuTMam, IIpUMEHIA

M3BECTHBIC AaHAJTUTUICCKUE METOABI IPU PEHICHUH CTaHAAPTHBIX MaTEMaTHICCKUX 3a/1a9 Ha BEIYHMCICHUE YITIOB

MCKAY CKPCUINBAIOIIUMUACH NPAMBIMU, MCKIY HpﬂMOﬁ 1 IIJTOCKOCTBIO, MCIKAY MIIOCKOCTAMHU, ABYI'DAHHBIX

Brerunciars 005EMBI U mIomaan HOBGPXHOCTGﬁ MHOT'OI'paHHUKOB (HpI/BMa, HI/IpaMI/I,Z[a) C IPUMCHCHHUCM

(1)OpMyJ'I, BbIYHCIIATE COOTHOLMICHWA MEKAY IUTOMAASIMHA HOBGPXHOCTeﬁ, 00BéMaMu HO,Z[O6HBIX MHOTI'OIrpaHHHUKOB

Ol'[epPIpOBaTL MNOHATHUAMU: CUMMCTPUS B IIPOCTPAHCTBE, LICHTP, OCh U MIIOCKOCTh CUMMETPUH, LICHTP, OCb U

pe3yjabrara
7 Teomerpus
7.1 OmnepupoBath MOHATUAMH: TOUKA, MPsIMas, TNIOCKOCTh
7.2 [IpuMeHATh aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX IIPU PEIICHUH TeOMETPHUYECKUX 3a1aq
7.3 OneprpoBaTh NOHATHAMH: TAPAILIENEHOCTD U MIEPIIEHIUKYISPHOCTD IPSMBIX U IIIOCKOCTEH
7.4 Knaccudumposars B3aUMHOE pacIioloKeHHe MPSMBIX U IDIOCKOCTEH B MPOCTPAHCTBE
7.5
YroJ JBYTPaHHOTO YIJIa, TpagycHast Mepa IBYIpaHHOTO yIia
76 OneprpoBaTh NOHATHAMH: MHOTOIDAHHUK, BBITYKJIBIN W HEBBITYKJIBIH MHOTOIPaHHHK, 3I€MEHTHI
' MHOTOTpaHHUKA, TPABUIBHBII MHOTOIPaHHHK
7.7
7.8
7.9 OrnieprpoBaTh NOHATHAMH: CEKYIIasl INIOCKOCTh, CEYeHHE MHOTOIPAHHUKOB
7.10 OOBSCHATH MPUHIIUAIIBI TOCTPOCHHS CEYEHUI MHOTOTPAHHHUKOB, UCTIONB3YS METO CIIEIOB
7.11 N
MIPOCTBIX OOBEMHBIX (UT'Yp: BUI CBEPXY, COOKY, CHU3Y
7.12 . <
PacCTOSIHUI MEeXIy IBYMS TOYKaMH, OT TOYKH JIO TIPSIMOM, OT TOYKH 0 MIOCKOCTH, MEXKILY
CKpELIMBAIOIIUMHUCS TPSIMBIMH
7.13
YIJIOB
7.14
7.15
TUTIOCKOCTh CHMMETPUH (DUTYPBHI
7.16

I/I3BJ'IGKaTI>, HpeO6pa3OBBIBaTI) 1 UHTCPIIPCTUPOBATH I/IH(l)OpMaHI/IIO 0 IPOCTPAHCTBCHHBIX IT'COMCTPUICCKUX
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IIpoBepsiemble NpeMeTHBIEC Pe3YJILTATBI OCBOCHHMS OCHOBHOMH 00pa30BaTe/IbHOI IPOrpaMMBbI CPeHEro
o011ero oopazoBaHusi

(I)I/Il“yan, MPCACTABJICHHYIO Ha YEPTECKAX U PUCYHKaAX

HpI/IMCHHTL TCOMCTPUICCKHNC (baKTLI JJI pCHICHU CTCPECOMETPHUICCKUX 3a/1av, MPEAIToIararonux HECKOJIbLKO
11aroB peUICHUs, €CJIN YCJIIOBUA IIPUMCHCHUS 3a/IaHbI B SIBHOU (i)opMe

HpI/IMCHHTL HpOCTefIHIPIe IPOrpaMMHBIC CPEACTBA U SJICKTPOHHO-KOMM YHUKAIMOHHBIC CUCTEMBI ITPU PCHICHUN
CTCPCOMETPHUUICCKUX 3ada4

HpI/IBOI[I/ITB MMPUMEPLI MATEMATUICCKUX 3aKOHOMepHOCTeI>i B IPpUPOAC U )KU3HU, PACIIO3HABATL MPOSABIICHUEC
3aKOHOB I'€OMCTPUU B UCKYCCTBE

HpI/IMeHHTI) MOTYYCHHBIC 3HAHUA HAa IPAKTHUKE: aHAJIU3UPOBATH PEAJIbHBIC CUTYalluu U IPUMCHATH N3Yy4YCHHBIC
TOHATHSA B IMPOLECCE MONCKA PCIICHUA MATEMATUICCKU C(i)OpMyJ'IPIpOBaHHOﬁ HpO6J'IeMLI, MOZICINPOBATH
PCAJBHBIC CUTYAllMU Ha A3BIKE 'COMCTPUU, UCCIICAOBATH MMOCTPOCHHBIC MOJACIIN C NUCIIOJIb30BaAHUEM
TCOMCTPUICCKUX TOHATHH 1 TCOPEM, allrapara aﬂre6pm, peuIaTh MpakTUICCKUE 3a1a4, CBA3aHHLBIC C
HaX0KACHUEM I'€OMETPUICCKUX BEJIMINH

IIpoBepsieMble IpeIMeTHBIE PE3YJILTATHI OCBOCHHS OCHOBHOI 00pa30BaTeJILHOI MPOrpaMMBbI CPETHEr0
o01iero oopazoBaHusi

T'eomerpus

OnepupoBaTh MOHATHUAMU: HMIMHAPHYECKAs: IOBEPXHOCTh, 00pa3yIoIINe ITHHAPHUIECKON MOBEPXHOCTH,
LWJIMH/IP, KOHMYECKasi TOBEPXHOCTh, 00pa3yrolie KOHMYEeCKOW MOBEPXHOCTH, KOHYC, chepruueckas
MOBEPXHOCTh

PacnioznaBath Tena BpameHus (LMIMHIpP, KOHYC, cdepa U map)
OOBACHATH CHIOCOOBI TIOMYYEHUS Tl BPALIECHNU
Knaccnduumposars B3anMHOE paclonokeHue cepbl U IIIOCKOCTH

OnepupoBath MOHATUSMU: IIAPOBOM CETMEHT, OCHOBaHHE CETMEHTA, BLICOTA CETMEHTA, IApOBO CJIOH,
OCHOBAHHE IIAPOBOT'0 CJI0S1, BBICOTA IIAPOBOT'O CIOSI, ITAPOBOHM CEKTOP

Brrancnsats 00bEMBI U IUIOIAAM IOBEPXHOCTEH TEJl BpallleHHs1, TeOMETPHUYECKUX Tell C IPUMEHEHUEM (OopMyIl

OnepupoBaTh HOHATHAMU: MHOTOIPAaHHUK, BIIMCAHHBIH B chepy U OMUCAHHBIN OK0JI0 cepsl, chepa,
BIIMCAaHHAsl B MHOI'OTPaHHUK MM TEJIO BPAIlECHU

BBIuCHATE COOTHOLIEHHS MEXIY IUIOAAAMH IIOBEPXHOCTEH B 00bEMaMK OJOOHBIX Tel
W306paxath n3ydaeMble GUIyphl OT PyKH U C IPUMEHEHHEM IPOCTBIX YePTEXHBIX HHCTPYMEHTOB

BBINOnHATH (BHIHOCHBIE) IIOCKUE YEPTENN U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (DHT'YP: BHI CBEPXY, COOKY,
CHHU3Y; CTPOUTb CEUEHUs TEJ BPAILCHUS

V3BnekaTh, HHTEPIIPETHPOBATH ¥ IPEOOPa30BBIBATH HH(POPMALHIO O IPOCTPAHCTBEHHBIX TEOMETPHIECKIX
¢durypax, npeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX

[TpumensaTh reoMeTprdeckue (HaxThl JUIs PELICHUS CTePEOMETPUISCKUX 3a/1ad, IIPEAONaralonX HECKOIBKO
I1aroB pelleHys, €CIM yCIOBUs IPUMEHEHUS 3a/laHbl B IBHOU (hopmMe

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BeImonHAT AEWCTBHS CIIOKEHNS BEKTOPOB, BHIYUTAHISI BEKTOPOB M YMHOKEHHUSI BEKTOPA HA YHCIIO, OOBSICHSTH,
KaKMMHM CBOMCTBaMHU OHH O0IaJaroT

[IpumenATh MpaBUIIO TApaUIENIENNIIE A IIPU CIOKEHUH BEKTOPOB

OmnepupoBaTh MOHATHAMHE: JEKapPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYITb BEKTOPA, PAaBEHCTBO
BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI MEKAY BEKTOpaMH, CKaJSIPHOE MIPOU3BEACHUE BEKTOPOB, KOJITMHEAPHBIC
1 KOMIUTaHApHbIE BEKTOPHI

Haxomute cymMy BEKTOPOB U ITPOU3BEACHHUE BEKTOPA Ha YHCIIO, YTOII MEKAY BEKTOpaMH, CKaJISIPHOE
TIPOM3BE/ICHNE, PACKIIaIBIBATh BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOpaM

3amaBaTh MIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT

Pemats npocreiimme reoMeTprIecKre 3a1a4U Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA

Pemats 3a1aun Ha J0Ka3aTeNILCTBO MATEMATHIECKUX OTHOIICHUH U HAXOKACHHE TeOMETPUIECKUX BEIMYUH 1O
o0pa3aM Wi aJropuT™Mam, IPUMEHSSI N3BECTHBIC METO/BI PH PELICHUN CTAHIAPTHBIX MAaTEMaTHIECKHX
3a1aq

[IpumenATh mpoCTeHIMe MPOrpaMMHBIE CPEICTBA U IIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TIPH PELICHAN
CTEPEOMETPUUECKUX 3a/1a4

[TpruBOANTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U KU3HH, PACTIO3HABATH MPOSIBIICHHE
3aKOHOB T€OMETPUH B UCKYCCTBE

[TpumeHATh MONy4YeHHBIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh PeasIbHbIE CUTYallnd U IIPUMEHSTh H3yUeHHBIC

TOHATHSA B IMPOLIECCE MOMCKA PCIICHUA MATEMATUICCKU CCI)OpMyJ'IPIpOBaHHOI\/‘I HpO6J'IeMLI, MOIACIINPOBATH
PCATBHBIC CUTYAllMU HA A3BIKC I'COMCTPUU, UCCIICAOBATH MMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUEM



Kon nposepsiemoro IIpoBepsiemble peiMeTHBIE Pe3yJIbTaThl OCBOCHHMS OCHOBHOM 00pa30BaTe/IbHOI IPOrpaMMBbI CPeIHEro
pesyiabrara o011ero oopa3oBaHusi

TCOMCTPUICCKUX MIOHITHH B TCOPEM, allrapara aJ'IFerI)I, peuiarb NPAKTUYCCKUC 3ada4U, CBA3aHHBIC C
HaXOXIACHUCM I'COMETPHUICCKUX BEIIMYUH

MNPOBEPSIEMBIE QJIEMEHTBI COOEPKAHUA
10 KUIIACC

Kon
7

7.1

7.2

7.3

7.4

7.5

7.6

7.7

IIpoBepsieMblii 21eMeHT coePKAHUS
T'eomerpus

OCHOBHEIE ITOHATUS CTCPCOMECTPUU. Tqua, IpsMas, MmI0OCKOCTb, MPOCTPAHCTBO. IlousTre 06 aKCHOMAaTHYECKOM MOCTPOCHHU
CTCPCOMECTPUU: AKCUOMBI CTCPECOMETPHU U CICACTBUA U3 HUX

B3auMHoe pacnionoxeHue IpsIMBIX B IPOCTPAHCTBE: MepeceKaroIuecs, NapajulelbHble U CKPEIUBAIOIIUECS NPSMBIE.
[TapannenbHOCTh NPAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE: MapasieNIbHbIE TIPsAMBbIE B IPOCTPAHCTBE, MapauIENbHOCTh TPEX
MPSIMBIX, TAPAJUIETBHOCTD MPSAMO U INIOCKOCTH. YTIIBI C COHANPABICHHBIMU CTOPOHAMH, YTOl MEXAY NPSIMBIMHU B
npocTpaHcTse. [lapannenbHOCTh MIIOCKOCTEN: NapaienbHbIe MIOCKOCTH, CBOMCTBA MapaluleNbHbIX IockocTel. [Ipocreiimme
MIPOCTPAaHCTBEHHBIE (PUTI'YPHI Ha IIOCKOCTHU: TETPa’p, KyO, mapauleNenunesl, TIOCTPOeHNE CedeHn

[leprieHAUKYISPHOCTD NPSAMOM U INIOCKOCTH: MEPIEHAUKYISPHBIE PSIMBIE B IPOCTPAHCTBE, NPAMBbIE MapajieabHbIe U
MePIEeHANKYISIPHBIE K IJIOCKOCTH, TPU3HAK NEPIEHAUKYIIPHOCTH MPAMOH U IIIOCKOCTH, TeopeMa O IpsSMOi
MePIEHANKYISIPHON TJIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YToi MEXIY NMPSIMOI U TUNIOCKOCTBIO, IBYTPaHHbIM yrol, THHEHHbIN
yron ABYrpaHHOrO yria. [lepneHnukynsp U HaKJIOHHbIE: PACCTOSHUE OT TOUKH JI0 TNIOCKOCTH, PACCTOSIHUE OT MPSIMOH 10
TUIOCKOCTH, POEKLUs (PUTYpBI HA TUIOCKOCTb. [leprneHIMKyIIpHOCTD INIOCKOCTEH: MPU3HAK MEePIEeHANKYISIPHOCTH JIBYX
I10cKoCcTel. TeopeMa o TpEX NepueHIUuKyIspax

IloHATHE MHOTOI'PaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOIPAaHHUKA, BBIIIYKJIBIE U HEBBIITYKJIBIE MHOIOI'PAHHUKH, Pa3BEPTKA
MHoOrorpanHuka. [Ipusma: N-yronpHasi mpu3Ma, TpaHU U OCHOBAHUS MPHU3MBI, NIpsIMasi U HAKJIOHHAsI TPU3MBI, OOKOBas U MOJTHAS
IIOBEPXHOCTH Ipu3Mbl. [lapamnenenunen, npsMOyrojbHbI apajuleaenunes] U ero corcrsa. Ilupamuna: n-yronpHas
NUpaMua, TpaHu ¥ OCHOBAaHHE MUPAMHUJIbl, OOKOBAsl U MOJHAS TIOBEPXHOCTh MUPAMU/IbL, IPAaBUJIbHAS M yCEUEHHAS MUPAMU/IA.
OreMeHTHI IPU3MBI ¥ upaMubl. [IpaBUIbHbIE MHOTOTPAHHUKY: TOHSITHE NPaBIJIBHOIO MHOTOTpaHHUKA, IPaBHIbHAS TpHU3Ma
Y MIpaBUIIbHASI IUPAMU/IA, TPAaBUIIbHAS TPEYroiibHas MUPaMu/ia U PaBUIbHBIN TeTpasap, Kyo. [IpeacraBnenue o mpaBUIIbHBIX
MHOTOTPaHHUKAX: OKTadp, 10AEKadIp U ukocasapyrue CedeHus NpU3Mbl U TUPAMUJIbI

CumMeTpus B IPOCTPAHCTBE: CHMMETPHUSI OTHOCUTENBHO TOUKH, MPSMOH, INIOCKOCTH. DJIEMEHTbl CHMMETPUH B MUPAMU/aXx,
napajuleNenunenax, MpaBUIbHbIX MHOTOTPAHHUKAX

Bbrurciienne aeMeHTOB MHOTOIPaHHUKOB: pEOpa, auaroHany, yribl. [lomaas 60KOBOI MOBEPXHOCTH U TOTHOM MOBEPXHOCTH
MIPSIMOM MPHU3MBI, TUIOIIAIb OCHOBAaHH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSMOM MpHU3MbL. [Lnomaas 60KOBOW MTOBEPXHOCTH U
MIOBEPXHOCTH MPABUIIBHOM MUPaMHIbI, TEOpEMa O TUIoNaau yceu€HHou nupamusl. [Tonstre 00 00béme. OObEM MUpaMuBbL,
MIPU3MBI

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEX/Y TUIOIIAIIME OBEPXHOCTEH, 00hEMaMU MOOOHBIX TEl
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IIpoBepsieMblii 3J1eMeHT cogep:KaHUs
T'eomerpus

unuHapuyeckas MOBEPXHOCTh, 00pa3yIoIie HINHAPHUYECKO TOBEPXHOCTH, OCh LIMIIMHAPUYECKON ToBepXHOCTH. LpmmHnp:
OCHOBaHHA U OOKOBasI MIOBEPXHOCTD, 00pa3yIoIIasi U 0Ch, IUIOMAAs OOKOBOM M MOITHOM MOBEPXHOCTH

Konmndeckas moBepxHOCTh, 00pa3yrole KOHNIECKOH TTOBEPXHOCTH, OCh U BEpIIMHA KOHMYECKOH moBepxHocTH. KoHyc:
OCHOBaHHE U BepIINHA, 00pa3yromas i 0Ch, IUIOMAaAb OOKOBOW U MOMHON TOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yoIIue u
BBICOTA, OCHOBaHHMS M OOKOBAsI TOBEPXHOCTh

Coepa u map: neHTp, paguyc, AMaMeTp, IO b HoOBepXHOCTH cdeprl. BzanmHoe pacnonoxeHue chepsl U INIOCKOCTH,
KacaTeNnbHas IDIOCKOCTB K cepe, IIonaas cepsl

N3obpaskeHne Ten BpalleH!s Ha TUIOCKOCTH. Pa3BépTka MIIMHIpA U KOHyca

KomOunammy Ten BpamieHus 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, OITUCAHHBIN OKOIO cepsbl, cdepa, BOICAHHAS B
MHOTOTPaHHUK, WM TEJIO BPALICHUS

[NousTHe 06 06pEéMe. OcHOBHBIE CBOICTBAa 006EMOB Tell. Teopema 00 00BEME MPSIMOYTONBHOTO MApaJUICIEUIICAa U CIISNCTBUS
3 He€. O0BEM munmHApa, koHyca. OObEM 1mapa u miomaas chepsl

[Homo6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXAY IDIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMu TIOMOOHBIX TEI
Ceuenus nmmHIpa (TTapauIeTbHO U NEPICHINKYISIPHO OCH), CeUeHHs KOHyca (TapajuieTbHOe OCHOBAHHUIO M MIPOXOAAIICE
Yyepe3 BEpIINHY), CeYSHUs [apa

BexkTop Ha mimockocTH U B mpocTpaHcTBe. CoKeHNE W BEIYUTaHNE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ncio. Pasnoxenne
BEKTOpPA IO TPEM HEKOMILTaHAPHBIM BekTopaM. IIpaBuno napamienenunena. Pemenue 3agad, CBSI3aHHBIX ¢ IPUMEHEHUEM
IIPaBUJI ACHCTBUI C BEKTOpaMU

Hp?[M()yFOJ'IBHaﬂ CHUCTEMa KOOpAWHAT B MIPOCTPAHCTBE. KOOpZ[I/IHaTLI BCKTOpPA. HpOCTefIIHHe 3a/la4v B KOOpJAWHATax. Vron
MCKAY BEKTOpaMH. CKaJ’IﬂpHOC MMPON3BEACHNC BEKTOPOB. Brrunciaenne YITI0OB MCKAY MPSAMBIMU U INTIOCKOCTAMMU. KOOPZ[I/IHaTHO'
BeKTOpHLIﬁ MCTOA IPH PCIICHUU I'COMCTPUICCKUX 3aaa4d



ITPOBEPSIEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOMU OBPA30OBATEJIBHOU ITPOT'PAMMBI CPEJHET'O OBLIEI'O OBPA3OBAHU

Kon nposepsiemoro

TpebOoOBaHuUs

IIpoBepsiemble TpeOOBaHUS K NPEAMETHBIM Pe3yJILTATAM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM
NMPOrpaMMbl cpeiHero od1ero 00pa3oBanus

Branenue MeroaMu 10Ka3aTeNnbCTB, AITOPUTMAMH PEIEHUS 3a/1a4; yMEeHHe (hOpMYIIHPOBaTh U OIIEPUPOBATh
MOHATUSIMU: ONpeEJIeNIEHNE, aKCHOMa, TEOpEMa, CIEACTBUE, CBOMCTBO, IPU3HAK, JOKA3aTENbCTBO, PABHOCHIIBHBIE
(OpMYITUPOBKH; IPUMEHSTH MX; YMEHHE (POPMYITUPOBATh 00PATHOE M MPOTHBOIIOJIOKHOE YTBEPKACHHE,
TIPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, HCIIOIB30BaTh METO/I MATEMaTHIECKOH HHIYKIINH; TIPOBOAHUTH
JI0Ka3aTeNIbHbIE PACCYXICHUS NP peIlIeHUH 3a/]1a4, OLIEHUBATh JIOTHYECKYIO IIPAaBUIBHOCTD PACCYKIECHUIH;
YMEHHUE ONEepPUPOBATh MOHITUAMHI: MHOXECTBO, TOAMHOKECTBO, ONEpaIiK Hal MHO)KECTBAMM; YMEHHE
HCTIONIB30BaTh TEOPETUKO-MHOXXECTBEHHBIN anmapaT JUlsl ONMCAaHUsI peasIbHBIX NMPOLECCOB U SBICHUM U IpU
pEeLIeHUH 3a1a4, B TOM YHCIIE U3 JPYTUX Y4eOHBIX IMPEIMETOB; YMEHHE ONEpUpPOBaTh MOHATUSAMHU: Tpad,
CBSI3HBIN Tpad, nepeBo, UK, rpad Ha IJIOCKOCTH; YMEHHE 331aBaTh U OIICHIBATh Tpadbl pa3IMYHbEIMA
CIIoco0aMu; UCTIONb30BaTh rpadbl IPH PELICHUH 3a1a4

‘YMeHue oneprupoBaTh NOHATHAMU: HATypaJIbHOE YHCIIO, 1110 YUCIIO0, CTENIEHb C LIEJIBIM MTOoKa3aTesieM, KOpeHb
HaTypaJbHON CTENEeHH, CTENEeHb C PAllMOHATBHBIM ITOKa3aTeNIeM, CTEIeHb C IEMCTBUTENBHBIM IIOKa3aTeIeM,
norapudmM umucna, CUHHYC, KOCUHYC U TAHI€HC IPOU3BOIBHOIO YUCHIa, OCTATOK 110 MOAYNIIO, PAllMOHATBHOE
YHCII0, UPPALMOHAIEHOE YHCII0, MHOXKECTBA HAaTYpPaJIbHBIX, LIENbIX, PAIlMOHATIBHBIX, JEHCTBUTENBHBIX YHCET;
YMEHHE MCIIONIb30BaTh NPU3HAKH JAEIUMOCTH, HANMEHBIINH OOLIHI AENUTEbh U HaMMEHbIlee 001ee KpaTHoe,
anroput™ EBKina npu pereHuy 3a1ad; 3HaKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMY CUCTEMaMU CUUCIIECHUS;
YMEHHE BBITOIHSTH BHIYMCIICHNE 3HAUCHUH U TIPe0Opa30BaHusl BEIPAXKEHUH CO CTENEHSIMH U JIorapupmMamu,
npeoOpa3oBaHus IPOOHO-PAlMOHATIBHBIX BBIPAaKEHHUH; YMEHHE OIIEpUPOBATh MIOHATHIMU:
HOCIIeZIOBATENbHOCTh, apu(MeTHIecKas Iporpeccus, reoMeTpruIecKas nporpeccus, 6eCKOHeUHO YObIBatOIast
reoMeTpuiecKas mporpeccus; yMeHue 3aaBaTh MOCIEI0BATENbHOCTH, B TOM YHCIE C IIOMOIIBIO0 PEKYPPEHTHBIX
(dbopMyIT; yMEHUE ONEpUPOBATh NOHITUSIMH: KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIC YMCIIa, MOIYITh
U apryMEHT KOMILIEKCHOT'O YHCIia, popMa 3alMCH KOMIDIEKCHBIX YHcel (TeOMEeTPHYECKasi, TPUTOHOMETPHYECKast
U anreOpanyeckas); yMeTb NPOU3BOANTH apu(hMETHUECKUE TEHCTBUS C KOMIUIEKCHBIMU YUCIaMU; TIPUBOJUTH
HpUMeEpbI UCIIOIb30BaHNUS KOMIUIEKCHBIX YHCEN; OIEPUPOBATh MOHATUSAME: MaTpuiia 2x2 u 3x3, onpeaenuTenb
MAaTpHUIbl, FEOMETPUIECKUI CMBICIT OIPEEIUTENs

VMeHHe oreprpoBaTh HOHSITHSAME: PallOHATBHbIC, HPPALMOHATIbHbIE, [IOKA3aTeIbHbIC, CTCIICHHBIC,
Jorapu(pMUYECKHE, TPUTOHOMETPHUYCSCKHE YPABHEHNUsI 1 HEPABCHCTBA, UX CHCTEMBI; YMEHHE OLEPUPOBATH
HOHSTHAMM: TOXKIECTBO, TOXKISCTBEHHOE IPEOOPa30BaHie, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMa YPaBHEHUIH 1
HEPaBEHCTB, PABHOCHIBHOCTb ypaBHEHHUI, HEPABCHCTB M CUCTEM; YMEHHE PelIaTh YPaBHEHHUs, HEPABEHCTRA
CHCTEMBI C MOMOIIBIO PA3IHIHBIX MPUEMOB; PeLIaTh ypaBHEHHsI, HEPABSHCTBA U CHCTEMBI C IAPaMETPOM;
HPUMEHATH YPaBHEHHsI, HEPABECHCTBA, MX CHCTEMBI ISl PELLICHUS MATEMAaTHYCCKUX 3a/1a4 1 331a4 U3 Pa3IHIHbIX
obJacTei HayKu U peabHOM KU3HU

YMeHuHe oneprpoBaTh HOHATHAMHU: (PYHKINS, YETHOCTD (DYHKLMH, IEPHOANIHOCTD (QYHKIMH, OTPAHMYEHHOCTh
(YHKIIMH, MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (DYHKIMHU, HAaUOOJbIIee U HAaMMEHbIIIee 3HaYeHHsT (PYHKIIUH Ha
MIPOMEKYTKE, HEMIPepbIBHAS (PYHKIUSI, ACUMOTOTHI rpaduka GYHKIUH, IEpBasi U BTOpasi MPOU3BOIHAS (HYHKIINH,
reoMeTpHYeCcKuil ¥ (PU3NUECKHI CMBICIT IPOU3BOIHOM, IIEPBOOOPa3Hasi, ONPEACIEHHbII UHTErPaj;, yMEHHUE
HAaXOAUTH aCUMIITOTHI rpaduka QYHKIHUH; YMEHHE BEYHUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEAEHHUS, YACTHOTO
1 KOMITO3UIIMHU (DYHKIHUH, HAXOIUTh YpaBHEHHE KacaTeNbHON K rpaduKy GyHKINH; yMEHHE HaXOIHUTh
MIPOU3BOIHBIE 3IEMEHTAPHBIX (YHKINH; yMEHHE HCIIOIb30BaTh IPOU3BOAHYIO VIS HCCIIEN0BaHUS (DYHKIUH,
HAaXOAWTH HAaUOOJNBIINE 1 HANMEHbIINE 3HaYeHN QYHKIUI; CTPOUTH TPad)UKH MHOTOUJICHOB C
HCIIONIB30BAHUEM allllapaTa MaTeMaTHYECKOTo aHAIN3a; IPUMEHSTh IPOU3BOIHYIO ISl HAXOKICHHS
HAMITYYIIEero PEIeHus B IPUKIAAHBIX, B TOM YHCIE COLUATBHO-?KOHOMUYECKHX U QU3MYECKHUX 3a]a4ax;
HAaXOAUTBH IUIOMAIA U 00BEMBI (PUTYDP € MOMOIIBIO HHTETrpajia; IPHBOAUTE IIPUMEPHI MATEMATHIESCKOI0
MOJICIIUPOBAHUSI C TIOMOIIBI0 AU PepeHIIATbHBIX YPAaBHEHH

YMeH#He oneprpoBaTh HOHATHAMH: TpaduK GYHKIMH, 00paTHAs QYHKLHS, KOMIIO3UIMS (QyHKINH, THHEHHAs
GyHKIWSA, KBaApaTHYHAs (GYHKIMS, palloHaIbHas QYHKIUS, CTeTIeHHAs (QYHKIHS, TPUTOHOMETPHIECKHE
(hyHKIIHH, 00paTHRIE TPUTOHOMETpUIEeCKHe (QYHKITHH, ITOKa3aTeNnbHas U Jorapudmirdeckast GyHKINN; yMEHHE
CTPOUTH TPaQUKH U3YICHHBIX (DYHKIMH, BEITIONHATE Tpeodpa3oBaHus rpadukoB (HYHKITHIA, UCTIONB30BaTh
rpad¥Ky A1 N3y9eHHs IPOLIECCOB M 3aBUCHMOCTEH, ITPU PEIICHUH 3a7a4 U3 IPYruX y4eOHBIX IPEIMETOB U
3a1a4 U3 peasbHON )KU3HU; BRIpaXkaTh (JOPMYITaMH 3aBHCHMOCTH MEXIY BETHINHAMH; UCIOIB30BaTh CBOMCTBA
1 Tpaduky GyHKIUH s pelieHns] ypaBHEHUH, HEpaBEHCTB U 3a1ad ¢ TlapaMeTpaMu; N300pakaTh Ha
KOOPJIMHATHOM IUIOCKOCTH MHOMKECTBA PELUEHUN YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue peraTh TEKCTOBBIE 3aJaYH Pa3HBIX THIOB (B TOM YHCIIE Ha MPOLEHTHI, JOMH U YacTH, Ha JBIKEHHE,
paboTy, CTOMMOCTB TOBApOB U YCIIYT, HAJOTH, 33a]a4X M3 00JIaCTH YIPABJIECHHS JINYHBIMU U CeMEHHBIMA
(MHAHCAMN); COCTABIIATH BBHIPAXKEHNS, YPAaBHEHHSI, HEPABEHCTBA U MX CHCTEMBI 110 YCIIOBHUIO 3a/1a4H,
HCCIIEN0BATh MOTYYEHHOE PEHICHHE U OIIEHUBATh IPaBIONOI00HOCTh PE3YIIBTATOB; YMEHHE MOJIEITUPOBATh
peasbHbIe CUTYalllH Ha SI3BIKE MaTeMaTHKN; COCTABIISATh BEIPAYKEHUS, YPABHEHNS, HEPAaBECHCTBA M X CHCTEMBI
TI0 YCJIOBHIO 3aJ1a4M, UCCIIEN0BATh MOCTPOEHHBIE MOJICNIN C UCIIONBb30BAHMEM armapara anreopsl,
MHTEPIPETHPOBATH MOTYIEHHBIA Pe3ynbTaT

VMmenne ONCprUPOBATH MOHATUAMU: CPECAHEEC apH(bMeTqucxoe, MEauaHa, HanOOJbIICe U HAUMEHBIIIES 3HA4YCHUA,



Kon npoBepsiemoro IIpoBepsiemble TpeOOBaHNS K MPeIMETHBIM pPe3yJbTaTaM 0CBOEHHSI OCHOBHOI 00pa30oBaTeIbHOM
TpeOoBaHUs NPOrpaMMBbI CpeiHero 001ero odpa3oBaHust

pa3Max, IucIiepcHs, CTaHIapTHOE OTKJIIOHEHHE YMCIIOBOI0 HAbopa; yMEHHE U3BIIeKaTh, HHTEPIIPETUPOBAT
nH(OpManuio, MPEICTaBICHHYIO B TaONNIAaX, Ha AUarpaMmax, rpaukax, OTpakaronlyio CBOHCTBA peallbHBIX
TIPOLIECCOB U SIBJIICHUH; MPEACTABISATh HH(OOPMAIIHIO C TTIOMOIIBIO TaOJIUI U THarpaMM; UCCIIEI0BaTh
CTaTHCTHYECKHE JIAHHBIE, B TOM YHCIIE C IPUMEHEHHEM IpauIecKIX METOOB U JJIEKTPOHHBIX CPEJICTB;
rpagpuYecKy HCCIIeN0BaTh COBMECTHbIE HAOMIONCHNUS C TIOMOIIBIO TarpaMM PacCEeUBaHMs U JIMHEHHON
perpeccuu

YMeHue onepupoBaTh NOHATHSIMHU: CITy4aliHBIH OIIBIT U CITydaifHOe COOBITHE, BEPOSITHOCTh CITyJaifHOIO
COOBITHS; YMEHHE BHIYUCIIATH BEPOSTHOCTD C UCIIOIB30BAHNEM IpaMIECKUX METOIOB; IPUMEHSTH (DOPMYIIBI
CIIO)KEHHS U YMHO)KEHHSI BEPOSITHOCTEH, (hOpMYITy TIOTHOM BEPOATHOCTH, popMyiny bepHymn, komOUHATOpHEBIE
(axThl ¥ POPMYIIBI; OLIEHHBATh BEPOSTHOCTH PEASTbHBIX COOBITHI; YMEHHE ONEPUPOBATH NOHSTHUSIMH:
cllyyaiiHas BEMYMHA, paclpeeieHUe BEPOSITHOCTEN, MaTeMaTHUECKOe OKUAaHue, TUCTIEPCUs M CTaHapTHOE
OTKJIOHEHHE CITy4alHOM BENNYNHBI, (QYHKIIMU pacrpeieNeH sl U IJIOTHOCTH PaBHOMEPHOTO, II0Ka3aTelIbHOTO U

8 HOPMAaJIbHOTO pacIpeeneHnii; yMEeHHe UCIIOIb30BaTh CBOMCTBA N3YUEHHBIX paclpeieNeHuil Ui peleHus
3aj1a4; 3HAKOMCTBO C MOHSITHSMU: 3aKOH OONBIINX YHCEN, METObI BEHIOOPOUHBIX HCCIEI0BaHHUA; yMEHUE
NPUBOIUTH TIPUMEPHI MPOSIBICHHUS 3aKOHA OOJBIIMX YHCEN B IIPUPOIHBIX M O0IIECTBEHHBIX SBICHUSAX; YMEHUE
OTEpUPOBATh NOHATHSIMHU: COYETAHHE, IEPECTAHOBKA, YHCIIO COYETAHHUMN, YHCIIO MEPECTaHOBOK; OMHOM
HbroroHa; yMeHHe IpUMEHATh KOMOMHATOPHBIE (DaKThl M PACCYXKIEHHS JUTS PELICHHs 3a/1a4; OLIEHUBATh
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTABIATH BEPOITHOCTHYIO MOJIETh U MHTEPIIPETHPOBATh TTONy4EeHHbIH
pe3ynbTar

‘YMeHue onepupoBarh NOHATHAMU: TOYKA, IIPSIMas], IIIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYUHA YIUIA,
IUIOCKMH YTOJl, ABYTPaHHbIN yroil, TPEXIPaHHBIM YIojl, CKPELMBAIOLIUECS IIPSMBIE, IAPAJLIENBHOCTD U
NEPNIEHIUKYISIPHOCTD NPSIMBIX U IUIOCKOCTEH, Yol MEKIAY IPSIMBIMU, YIOJI MEXAY IPSAMOM U IJIOCKOCTBIO,

9 YIoJl MEXY IJIOCKOCTSMU, PaCCTOSIHUE OT TOUKH J10 IIJIOCKOCTH, PACCTOSIHUE MEKIY IIPSIMBIMU, PACCTOSHUE
MEXY TUIOCKOCTSIMH; YMEHHUE UCTIONB30BATh MPH PEIICHHUH 3a/1a4 M3y4eHHbIe (DaKThl U TEOPEMBI IITAHUMETPUH;
YMEHHE OIIEHUBATh Pa3Mepbl 0OBEKTOB OKPYXKAIOIEr0 MUPa; CTPOUTh MaTeMaTHYeCKUE MOJIENIN C TOMOIIbIO
reOMETPUYECKUX IOHATUHM U BEJIMUMH, PELIATh CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U

YMeHue oneprpoBaTh HOHATHAMH: ILIOMAb GUTYPBIL, 00bEM (QUIYypbl, MHOTOI'PaHHHK, IPAaBUIbHBIN
MHOTOI'PaHHHK, CEYeHIEe MHOTOIpaHHHKa, KyO, apajulesienumne], Ipu3Ma, NupamMuaa, GUrypa u noBepxXHOCTh
BpAIlleHUs, IWINHAD, KOHYC, map, cdepa, miomans chepsl, IIomaas NOBEPXHOCTH MUPaMHUIbL, IPU3MEI,
KOHYcCa, IJIMHIpa, 00bEM KyOa, IPAMOYTOJIbHOTO MapaJuleNenuneia, MUpaMyIbl, IPU3MBL, LIMINHIPA, KOHYCA,
mapa, pa3BépTKa MOBEPXHOCTHU, CEUEHHUS KOHYCa U LIMIMHAPA, apajlielbHbIe OCH UM OCHOBAHHIO, CEUECHHE

10 1mapa, IJI0CKOCTb, Kacaromasics cQepsl, MUIHHIPA, KOHyCa; YMECHHE CTPOUTH CEYEHHEe MHOTOTPAaHHUKA,
n300pakaTh MHOTOTPAaHHUKH, (PUI'YPHI U IOBEPXHOCTH BPALIEHNUS, UX CEYEHHs, B TOM YHCIIE C TIOMOILBIO
SNIEKTPOHHBIX CPEICTB; YMEHUE IPUMEHATH CBOMCTBA FEOMETPUUECKUX (UTYP, CAMOCTOATEIHHO
(bopMyTUpOBaTh ONpeneNieHNs H3ydaeMBbIX (DUT'Yp, BBIIBHUIATh THIIOTE3bI O CBOMCTBAX U MPHU3HAKAX
reOMeTpUYECKUX (UTYp, 000CHOBBIBATH MIIN ONPOBEPIaTh MX; yMEHHE MPOBOIUTH KIacCUPHKALUIO QU TI0
Pa3IMYHBIM MTPU3HAKaM, BHIIIOJHATH HEOOXOANMBIE TONOMHHUTEIbHBIE IOCTPOCHUS

YMeHuHe oneprpoBaTh HOHATHAMH: IBIDKEHHE B IPOCTPAHCTBE, IapajUIeIbHbIH IEPEeHOC, CHMMETpPUS Ha
IUIOCKOCTH U B IIPOCTPAHCTBE, TIOBOPOT, MPpeodpa3oBaHie MoI00us, OI00HbIE (PUTYpBI; YMEHUE PACIIO3HABATD
paBHBIE U TOROOHBIE (GUTYPHI, B TOM YHCIIE B IPUPOLIE, HCKYCCTBE, ApXUTEKTYPE; UCIIONB30BATh
reoMeTpUYEeCKUe OTHOLICHHS IIPH PeLIeHUN 3a1a4; HAXOIUTh TeOMETPHYECKHE BETMYUHBI (JIMHA, YTOI,

11 IUIOIAb, 00bEM) TIPH PEIICHUH 3a7a4 U3 APYTUX YIE€OHBIX MPEIMETOB U U3 PEallbHON KU3HU; YMEHHE
BBEIYHCIISITH TEOMETPUYESCKHE BEUYMHBI (IUIMHA, YTOM, IUIOMab, 00BEM, IUIOMIAb IIOBEPXHOCTH), HCIIOIb3YS
n3ydeHHbIe (POPMYIIBI U METOMBI, B TOM YHCIIE: IUIOIIAAb IIOBEPXHOCTH ITUPAMU/IBL, IPU3MBI, KOHYCA, IIMIIUHAPA,
wiomaas chepsl; 00bEM Kyba, IPsMOYTOILHOIO NMapasuleNienuIena, MUpaMHIbl, TPH3MBL, IIIMHIPA, KOHYCa,
mapa; yMEeHHE HaXOOUTh OTHOIICHHE 0OBEMOB TIONOOHBIX QHUTYD

YMeHue onepupoBaTh NOHATHSIMHU: IPSIMOYTOJIbHASL CHCTEMa KOOPAMHAT, BEKTOp, KOOPAWHATHI TOUKH,
KOOpIMHATHI BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEIECHUE BEKTOPA Ha YHCIIO, PAa3JIOKEHHE BEKTOpa 1o Oa3ucy,

12
CKaJISIpHOE MPOM3BECHUE, BEKTOPHOE MPONU3BEACHHE, YTOJI MEXKTY BEKTOPaAMH; yMEHHUE HCIIOIb30BaTh
BEKTOPHBII 1 KOOPAWHATHBIN METOA AJIsl PELISHHUsI TEOMETPHYECKHX 3a/1ad U 33/1a4 IPYTUX yIeOHbBIX PEIMETOB
YMeHue BEIOMpATh MOAXOASIIMN METO/ JUTS PEIICHNS 3aa4H; TOHIMAaHHE 3HAYMMOCTH MaTeMaTHKH B

13 M3y9EeHUH IPUPOIHBIX 1 OOIIECTBEHHBIX MPOLIECCOB W SIBICHUH; YMEHHE PACIIO3HABATh IPOSIBICHUE 3aKOHOB

MaTeMaTHKHU B UCKYCCTBE, YMEHHUE MPUBOAUTH IPUMEPHI MAaTEMAaTUUECKUX OTKPBITUN POCCUHCKONW U MUPOBOM
MaTeMaTHYECKON HAyKU

HEPEYEHD 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMbBIX HA EI'D 10 MATEMATUKE

Kon

1
11
1.2
13
1.4

IIpoBepsieMblii 2J1eMEHT COlePKAHUS
Yucna 1 BEIUUCIECHUS
Harypanbnbie u uensle uncia. [Ipu3Haku 1enMMOCTH LETbIX YHCET
Pammonaneapie uncina. OOBIKHOBEHHBIC U ICCATHYHBIC IPOOH, MIPOICHTHI, O¢CKOHEUHEIEC TEPHOINIECKUE IPOOH
Apudmerndecknii KOpeHb HATYpaTbHOH cTeneHn. J{elcTBus ¢ apu()METHISCKIMA KOPHAMHA HATypalbHON CTEIICHH

CreneHb ¢ TCIBIM ITOKA3aTCIIEM. CreneHs ¢ PpalOHAJIbHBIM ITOKAa3aTCICM. CBolicTBa CTEIICHU



Kon
15
1.6

1.7

1.8
1.9

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
211

3.1

3.2

3.3

3.4
3.5
3.6
3.7
3.8

4.1
4.2
4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

IIpoBepsieMBblii 1eMEHT cOep:KAHUS
CuHyc, KOCUHYC U TaHT€HC YHCIOBOr0 apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIOBOrO apryMeHTa
Jlorapudm uncna. JleciTHIHBIE ¥ HATYpaIbHBIE JIOTapH(PMBI

HeﬁCTBHTeHBHBIC quciia. ApI/Iq)MeTI/I"IeCKI/IC onepanuu ¢ Z[ef[CTBPITeHLHLIMH qucCJiaMHu. HpI/I6J'II/I)KéHHBIe BBIYHUCIICHUS,
IpaBuJia OKPYIJICHUSA, IIPUKHUJIKA U OLICHKA pe3ylibTaTa BBIYUCIICHUI

[Ipeobpa3oBanne BbIpakeHUIH

KommiekcHsle uncna

VYpaBHEeHUsI 1 HEpPaBEHCTBA

Lenple u ApoOHO-palIMOHANBHBIE YPABHEHUS

WppaumoHanbHble ypaBHEHUS

TpuroHoMmerpuuecKre ypaBHEHUs

[NokazaTenbHble U JIOrapupMUIECcKie ypaBHEHUS

Lenble u 1poOHO-palOHANEHBIE HEPABEHCTBA

HppaumoHanbHble HEpaBEHCTBA

[NokazaTenbHble U JorapupMUIEcKre HepaBeHCTBA
TpuroHoMeTpuuecKre HepaBeHCTBA

CucteMbl ¥ COBOKYITHOCTH YpaBHEHHH U HEPABEHCTB

VYpaBHEHUsI, HEPABEHCTBA U CHCTEMBI C TapaMeTpamMHu

Marpwuua cucteMbl TUHEHHBIX ypaBHeHHHA. OnpenenuTens MaTpHUIIbI
Oynkuun u rpaduxu

Oynkuust, crocoos! 3ananus yakiuu. ['paduk Gynkiun. Bzaumuao odpathsie GpyHkiuyu. YETHbIe U HeY€THBIC YHKIIUH.
[Mepuonuueckue GyHKIUH

OOnactb onpezeneHus 1 MHOKecTBO 3HaueHui GyHkiuu. Hymu dysxuun. [IpomexxyTku 3HakonocTostHCTBa. [IpoMexyTku
MOHOTOHHOCTH (YHKIMU. MakcUMyMbl 1 MUHUMYMBI QyHkiun. HanGonbliee n HauMeHbIee 3HaueHne QYHKIUH Ha
IIPOMEKYTKE

Crenennast QyHKIMs C HATypaJbHBIM U LIENIbIM TIoKa3areneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpaduk KOpHs N-0i
CTENCHU

Tpuronomerpuueckue GyHKIMU, UX CBOMCTBA U Tpaduku

[NokazarenbHas u orapudmMuueckas GyHKIUH, X CBOWCTBA U rpaduKu

Touxu pazpsiBa. AcuMnToThl TpadukoB GpyHkiuii. CBoicTBa QyHKIMNA, HENPEPHIBHBIX HAa OTPE3Ke
ITocaenoBaTreasHOCTH, CIIOCOOBI 3aJaHHs IIOCIEN0BATEILHOCTEN

Apudmernueckas u reomerpudeckas nporpeccun. Gopmyna CIOKHBIX IPOLIEHTOB

Hauana maremMaTi4yeckoro aHaian3a

[pousBonnas GpyHkuuu. [Ipou3BoaHbIE MEMEHTAPHBIX (DYHKIIUIMA

[IpumeHeHne MPOU3BOAHOMN K UCCIIEI0BAHUIO (PYHKIMI HA MOHOTOHHOCTB M AKCTpeMyMbl. HaxoxieHre HanOosbIero u
HAaMMEHbBLIEro 3Ha4eHus QYHKIUH HA OTPe3Ke

[lepBooOpasnas. Marterpan
MHoxecTBa U JOTHKa

MHOXecTBO, olepari HaJ MHOkecTBaMH. Juarpammsl Ditepa — Benna
Jloruka

BepoaTHOCTB U cTaTUCTHKA
OmnucarenbHast CTaTUCTUKA
BeposatHocTs

Komb6uHaTOpHKa

T'eomerpus

@urypsl Ha IMJIOCKOCTH

[IpsMBIE ¥ TITOCKOCTH B IPOCTPAHCTBE
MHororpaHHuKH

Tena v MOBEPXHOCTH BpaIIECHUS

KOOpI[I/IHaTBI 1 BCKTOPLI
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