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NNOACHUTEJIbBHASA 3AITUCKA

I'eomerpus sBisieTcsl OMHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHEro oOIero o0pa3oBaHMs, TaK KaK 00ECIeunBacT
BO3MOXKHOCTb HM3Y4Y€HHsI IUCHMIUIMH E€CTECTBEHHO-HAyYHOW HANpaBIEHHOCTH M IIPEJMETOB TyMaHWTAPHOI'O IIHKIIA.
[TockonbKy jorndeckoe MpIIUIEHHE, (HOPMUPYEMOE MPH M3Y4EHHH OOy4arolMMHUCS TOHSATHHHBIX OCHOB T'€OMETPHH, NpPHU
JIOKa3aTeNbCTBE TEOPEM M MOCTPOSHHH LIEMOYKU JIOTHYECKUX YTBEPXKICHUH MPH PElICHNH T'eOMETPHUYECKUX 3a/1ad, YMEHHE
BBIJIBUTaTh U ONPOBEPraTh THIOTE3BI HEMOCPEICTBEHHO HCIONB3YIOTCS TIPH PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOT O IUKJIA, B
YaCTHOCTH (PU3NYECKHX 3a/1ad.

Lens ocBoeHust mporpaMMbl yaeOHOro kypca «['eomerpusdy Ha yriryONEHHOM ypOBHE — Pa3BHTHE MHAWBUIYAIBHBIX
crocoOHOCTel 00y4aroImuxcss NpH W3YYEHUH TEOMETPHH, KaK COCTaBIISIIOIIEH mpeaMerHol oOmactm «Marematuka u
nHdopmaTuKka» depe3 oOecreyeHne BO3MOXHOCTH IMPUOOPETEHHUs W HCIONB30BaHMS Oojee TIIYOOKHX TeOMETPUYECKHX
3HAaHUH W JEHCTBUH, ClelM(UYHBIX T€OMETPHH, M HEOOXOMMMBIX sl YCIEIIHOro Mpo(ecCHOHANLHOrO o0pa3oBaHus,
CBSI3aHHOI'O C UCIIOJIb30BAHHEM MaTEeMaTHKH.

[TpruopuTeTHRIME 33/1a9aM¥ Kypca T€OMETPHUH Ha YIIIyOJEHHOM YPOBHE, PACIIUPSIOIIMMU U YCHJIMBAIOIIMMH KypC
0a30BOr0 YPOBHS, SIBJISIFOTCS:

pacuMpeHue MpeCTaBIeHUs] O TEOMETPUU KaK YaCTH MUPOBOW KYJIbTYphl U (POPMHPOBaHNE OCO3HAHUS B3AaUMOCBSI3H
TEOMETPHUH C OKPYKAIOIIHM MHPOM;

(opMupOBaHUE TPEACTABICHUS O IPOCTPAHCTBEHHBIX (UIrypax KaK O BaXKHEWIIMX MaTeMaTHYECKUX MOJENSX,
TIO3BOJISIIOIMX ONKCHIBATh M M3Yy4aTh pa3HbIE SBICHHS OKPYXAIOLIEr0 MUpa, 3HAHWE MOHATHIHOrO armapara Mo pasiery
«CrepeomeTpus» yd4eOHOT0O Kypca reOMeTpHH;

(opMUpOBaHNE YMEHUsI BIaJETh OCHOBHBIMH IOHATHSIMU O TIPOCTPAHCTBEHHBIX (UIrypaXx M HMX OCHOBHBIMHU
CBOﬁCTBaMH, 3HaHUEC TCOPEM, q)OpMyJ'l 1 YMCHUE UX NIPUMEHATH, YMCHUS NOKa3bIBaTh TCOPEMBI U HAXOANUTH HECTAHAAPTHBIC
CrocoO0BI pelIeHus 3a/1ay;

(¢opMupOBaHUE yMEHHs pACIIO3HABaTh HAa YEPTEKAX, MOJAECISX W B peaJbHOM MHPE MHOTOIPaHHUKH W Tena
BpalleH!s, KOHCTPYHPOBATh T€OMETPUIECKUE MOJICITH;

(¢bopMuUpOBaHHE  ITOHUMAHUs  BO3MOXXHOCTH  aKCHMOMATHYECKOrO  TOCTPOSHHS ~ MaTeMaTH4YeCKHX  TEOpHH,
(hopMupoBaHUe TOHUMAHHS POJIM AKCHOMATUKH MPH MPOBEICHUH PACCYKICHUIL;

(bOpMI/IpOBaHI/IC YMEHUS BJIaACThb METOAAMHM J0Ka3aTCIbCTB W AJTOPUTMOB PEHICHHA, YMEHUS HUX [PUMCEHATH,
NPOBOJIUTH JIOKA3aTEJIbHBIE DACCYXKIEHHS B XOJ€ pEIIeHHs CTEPeOMETPHYECKHX 3a/Jad W 3aJad C I[PaKTHYECKUM
comepkaHueM, (opMHUpOBaHME NPEACTABICHUS O HEOOXOMMMOCTH [OKa3aTelIbCTB IPH OOOCHOBAaHMM MAaTEeMaTHYECKHX
YTBEP)KACHUH U POJIM aKCUOMATHKH B IPOBEICHNUH AEIYKTUBHBIX PACCYKICHUM;

pa3BHUTHE U COBEPLICHCTBOBAHNE MHTEIUIEKTYaJIbHBIX M TBOPUECKUX CIOCOOHOCTEH 00YydYaromMXcsl, HO3HABATEIbHOM
aKTUBHOCTH, UCCIIEAOBATENbCKUX YMEHUM, KPUTHYHOCTH MBILIICHHS, HHTEpeca K U3y4SHHUIO TeOMETPHUM;

¢dopmupoBanre (QYHKIMOHAILHOW TI'PAaMOTHOCTH, DEJICBAHTHON T'€OMETPUM: YMEHHS pAacllO3HaBaTh IIPOSBIICHUS
reOMETPUYECKUX IIOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEHl B pealbHBIX KU3HEHHBIX CUTYAlMSIX M IPH M3Y4EHHH IPYrux
y4eOHBIX MPEIMETOB, NPOSABICHU 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJIETIMPOBAHHS PEabHBIX CUTYALMH, UCCIIEI0BAHUA
MIOCTPOEHHBIX MOZEIIeH, HHTEPIIPETALUHN ITOJIyYE€HHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpIKATEIHHBIMU JIMHUAME yueOHoro kypca «I'eomerpusi» B 10—11 knmaccax sBisitotes: «IIpsiMbie u
IUIOCKOCTH B TNPOCTpaHCTBe», «MHororpanHukn», «Tena BpaleHus», «BekTopbl M KOOpAMHATHI B IPOCTPAHCTBEY,
«/IBI>KeHHUs B IPOCTPAHCTBEY.

Coopmynuposanaoe Bo ®I'OC COO tpeboBaHUe «yMETh ONEPUPOBATH MOHITUSMI», PEICBAHTHBIMHA T€OMETPUH Ha
yriyonénaoM ypoBHe oOydenusi B 10—11 kiaccax, OTHOCHTCS KO BCEM COJEPXKATENbHBIM JIMHHAM Y4eOHOTrO Kypca, a
(opMHUpOBaHHE JIOTHYECKUX YMEHHH paclpenensercs He TOJIBKO MO COAepKaTeIbHBIM JHHHUAM, HO U 110 TOJaM OOy4YeHHs.
CozeprxkaHre 00pa30BaHUs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3ynbTaTaM ocBoeHusi DenepanpHoil pabodeil mporpamMMel,
pacnpenenéHHBIM 0 TofaM OOy4eHHs, CTPYKTYpUPOBAaHO TAaKMM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHLHITHATEHBIM
BOIpOCaM OOydJaroIyecss O0pamaluch HEOZHOKPATHO. OTO TO3BOJISIET OpPraHW30BAThb OBJIAJICHHE I'€OMETPUYECKHMH
NOHATHAMH M HABBIKAMHU TOCJIENOBATENIBHO W TOCTYNATENBHO, C COONIOJCHHEM MPHHIMIA TPEeMCTBEHHOCTH, a HOBBIC
3HAHUS BKJIIOYATh B OOIIYIO0 CHCTEMY T'€OMETPHUYCCKHUX MPEICTABICHINA 00yJalomuXcs, pacupsist U yriryossist e€, obpasys
MPOYHBIE MHOXKECTBEHHBIE CBSI3H.

[Nepexon k N3y4eHUIO TEOMETPHH Ha YITyOIEHHOM YpOBHE IIO3BOJISCT:

co3xaTh ycioBus Uil auddepeHrmanuy 00y4eHHs, ITOCTPOSHUS WHIMBUIYAbHBIX O0pa30BaTENBHBIX IPOrpaMM,
o0ecreunTs yrioyoléHHOE H3ydeHHEe TeOMETPHUH KaK COCTABIIIONIEeH yueOHOro npeaMera « MaTeMaTHKay;

MTOJTOTOBUTHh OOYYAIOMMXCS K TPOMOIDKCHHIO HM3yYeHHS MaTeMaTHKH C Y4€ToM BeIOOpa Oymymieidl mpodeccum,
obecrieunBast MPEeMCTBEHHOCTh MEXKIY OOIINM U MPOPEeCCHOHATBHBIM 00pa30BaHUEM.

Ha usydenue yueOHoro kypca «I'eomerpus» Ha yriayoiaéHHoM ypoBHe otBoautcs 204 yaca: B 10 kimacce — 102 yaca
(3 gaca B Hepenro), B 11 kimacce — 102 gaca (3 4aca B Heemio).



COJAEPXKXAHUE OBYYEHUA

10 KJIACC

IIpsimMBbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TTOHATHS CTepeoMeTpur. Touka, mpsMasi, MIIOCKOCTh, MPOCTpaHCTBO. [IoHATHE 00 aKCHOMAaTHYECKOM MOCTPOCHHUH
CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnonoxeHue MpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, NapajieNbHble U CKPEIIUBAIOIIUECS MpPSIMBIE.
[Ipu3HaKy CKpemMBAIOIUXCS NPSAMBIX. [lapamienbHOCTh NPSMBIX U IUIOCKOCTEM B IPOCTPAHCTBE: MapajlieNbHbIE NPSIMBIE B
MIPOCTPAHCTBE, MNApaUICNBHOCTh TPEX MPSMBIX, NapaUICIBHOCTh MNPAMOM M MIockocTd. IlapannensHoe W LEHTpalbHOE
MIPOEKTUpOBaHKe, Hu300pakeHne ¢uryp. OCHOBHBIE CBOWMCTBAa MapaIeIbHOrO TNPOEKTHpoBaHus. I3o00paxkenue ¢uryp B
NapajulebHOW NMPOEKIUH. YTJIBl C COHANpPAaBICHHBIMU CTOPOHAMH, Yrojl MEXAy NpsMBIMU B IpocTpaHcTBe. [lapamiensHoCTh
TUIOCKOCTEH: TapajuleNibHble IIOCKOCTH, CBOKMCTBA MapajuleNbHBIX IuIocKocTel. [Ipocreiinmme mpocTpaHcTBeHHBIE (QUTYpHI Ha
IUIOCKOCTH: TETPa3Ap, MapajuIeIenuIe]l, IOCTPOSHHE CEYEHU.

[leprieHAUKYNAPHOCTh MPSIMOM M IIOCKOCTU: NEPHEHIUKYJSAPHBIE NPsAMBIE B MPOCTPAHCTBE, MpPSAMBbIE MapajuleibHbIE U
MEPIEHANKYIAPHBIE K MIIOCKOCTH, MPU3HAK NEPIEHIUKYISIPHOCTH IPAMOM M INIOCKOCTH, TeopeMa O MPsIMOM MepIeHANKYIIpHON
m1ockocTH. OpToroHanbHOE NPOEKTHpOBaHUe. IlepneH Ky sap U HaKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 TUIOCKOCTH, PAacCTOSHUE
OT MpPSIMOH IO TIOCKOCTH, MPOEKIHS (PUTYphl Ha IIOCKOCTh. [1eprneHAnKYISIpPHOCTD TIOCKOCTEH: MPU3HAK MEepIeHIUKYISIPHOCTH
JIBYX TI0CKOCTeH. Teopema o TpEX NmeprneHAuKyIsIpax.

VYrael B NPOCTPaHCTBE: YOl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYTPAHHBIA Yroi, JIMHEWHBIA YroJl JABYTPaHHOTO YIJIa.
Tpéxrpannslif 1 MHOrorpaHHsle yribl. CBOMCTBA MIOCKUX YITIOB MHOTOrpaHHOro yria. CBOMCTBa MIOCKUX U IBYTPAaHHBIX YIJIOB
TPEXTPaHHOrO yria. TeopeMbl KOCHHYCOB M CHHYCOB ISl TPEXTPAHHOTO YIIIa.

MHororpaHHUKH

Buyiel MHOTrOrpaHHUKOB, pa3BEPTKa MHOTOrpaHHUKa. [Ipu3ma: N-yrojpHas npu3ma, NpsiMasi 1 HAKJIOHHAsI IPU3MBI, OOKOBasi 1
NONTHAsl TIOBEPXHOCTh Mpu3Mbl. [lapannenenmmen, mpsAMOYroibHBIN Mapajulienenurnes U ero cBoicTBa. Kparwaiimme mytu Ha
NOBEpXHOCTH MHoOrorpaHauka. Teopema Diinepa. [IpoctpanctBennas teopema Iludaropa. [Tupamupaa: n-yronpHas nupamuja,
npaBWwibHass H yceuéHHas nmpamuabl. CBoiictBa péObep W OOKOBBIX TpaHeld MNpaBWIBHOM mHpaMuzbl. llpaBHibHBIE
MHOT'OIPAaHHMKU: IIPABWIbHAS NPU3Ma U NpaBWIbHAsI NMpaMUa, NIpaBUIbHAs TPEYroibHAsl NUPaMKIA U IIPABWIBHBIN TETPa3Ip,
ky0. [IpencraBienue o npaBUIBHBIX MHOTOIPAHHUKAX: OKTad/Ip, AOAEKAdAP U UKOCAIIP.

BblunciieHne SJIEMEHTOB MHOI'OTPaHHHMKOB: pEOpa, auaroHanu, yriabl. [lnomans OOKOBOH TOBEPXHOCTH U MOJHOW
NOBEPXHOCTH TIPSIMOM TMPHU3MBI, TUIOLIAh OCHOBAHHW, TeOpeMa O OOKOBOW MOBEPXHOCTH MpPSMOW Mpu3Mbl. [lnomaas G0KOBOI
IIOBEPXHOCTH U IOBEPXHOCTH IIPABUWIIBLHOM NHUpaMUbl, TEOPEMa O IUIOIAAN YCEUEHHOM MUpaMUbl.

CumMerpust B INIPOCTPAaHCTBE. OJIEMEHTHl CHMMETPHM IPABUIBHBIX MHOIOrpaHHUKOB. CHMMETpUsi B IPaBUIBHOM
MHOI'OTpaHHMKE: CUMMETPHS NapajuleNIeuIena, CAMMETPHS IPABUIBHBIX IIPU3M, CHMMETPHS NIPaBUIIBHON IUPAMUIBL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

IToHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOI'O BEKTOpPA, BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABIICHHBIE
U IIPOTUBOIIONIOKHO HAaNpaBJICHHBIE BEKTOPHI. PaBeHCTBO BEKTOPOB. JIEHCTBUA C BEKTOPAMM: CIOKEHHE M BBIYUTAHHUE BEKTOPOB,
CyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEeKTOpa Ha uuciio. CBOWCTBaA cI0KeHUs BeKTOpoB. CBOIMCTBA yMHOKEHHSI BEKTOpa Ha
yyucio. Ilonarue kommnanapHeie BekTophl. 1Ipu3Hak koMmIuanapHocTy TpEX BekTopos. lIpaBuio mapamienenunena. Teopema o
Pa3/I0KEHUH BEKTOpa 10 TPEM HEKOMIUIaHapHBIM BekTopaM. IIpsMoyronpHas cucreMa KOOpIUHAT B NpocTpaHcTBe. KoopanHaTs
BekTopa. CBsI3b MEXKAY KOOpAMHATAMH BEKTOpa M KOOpAMHATAMH TOUEK. YTOI MeXAy BekTopamu. CKalsipHOE NpOU3BENCHHE
BEKTOPOB.

11 KJIACC

Tesna Bpamenns

INonATHA: UMIMHAPUYECKas MOBEPXHOCTb, KOHHWYECKas IIOBEPXHOCTb, c(epHuecKas IIOBEPXHOCTb, oOOpasyromue
moBepxHOcTel. Tenma BpameHwWs: IMIMHADP, KOHYC, YCeUEHHBIN KOHYycC, cdepa, map. B3ammHoe pacnomokeHue cdepsl H
IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M300paxkeHue Ten BpallleHWs] Ha IUIOCKOCTH. Pa3BépTka HUIMHApa M KOHYyCA.
Cummerpust chepsl U mapa.

O6wém. OcHOBHBIE cBoiicTBa 00BEMOB Ten. TeopeMa 00 00bEME MPAMOYTOIBHOTO MapajuIeieNumea U CICACTBUS U3 HeE.
O06BEéM psAMOi ¥ HAKJIOHHOM TIPHU3MBI, [IIJIHHAPA, THPaMUAbl # KoHyca. O0BEM mapa U IapoBOro CErMeHTa.

KomOuHammu Ten BpameHust 1 MHOrorpaHHukoB. [Ipu3ma, BIMcaHHAs B IWIIMHAD, ONMCAaHHAsA OKoJIo muiuHpa. Ilepeceuenne
chepsl U mapa ¢ miockoctbio. Kacanme mapa u cdepsl miockocTbio. [IoHATHE MHOrOrpaHHHKA, ONHCAHHOTO OKONO c(epsbl,
cepsl, BIMCAHHON B MHOTOT'PaHHUK MIIM TEJIO BPAIIEHNUS.

[Tnomans moBepXHOCTH MWJIMHIPA, KOHYyca, Tomans chepsl u e€ yacteld. Ilomobue B mpoctpancTe. OTHOMEHHE 00HEMOB,
mwiomaaei moBepxHocTel mNomoOHBIX ¢uryp. IlpeoOpazoBanme mmomoOMs, ToMoTeTHs. PemieHne 3amad Ha IUTOCKOCTH C
HCTIONIb30BAHUEM CTEPEOMETPUIECKUX METOIOB.

IlocTpoenne cedyeHHii MHOTOTPAaHHHMKOB W TEJ BpAIIEHWS: CEUCHHs IIMHApa (MapajuleIbHO M HEPIEHIUKYISIPHO OCH),
ceyeHns! KoHyca (TapajuiebHbIe OCHOBAHUIO W TPOXOJIINE Yepe3 BEepIINHY), CEUeHMs Iapa, METOIbI IMOCTPOCHUS CEUCHUI:
METO/ CIEZI0B, METO/I BHYTPEHHETO MPOEKTHPOBAHMS, METOA MIEPEHOCA CEKYIIEH TIIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexkrops! B mpocTpancTBe. Onepanun HajJ BEKTOpaMu. BekTopHoe yMHOKeHHE BEKTOpOB. CBOMCTBA BEKTOPHOTO YMHOKECHUSL.
[IpsmoyromnbHast cuctema KoopauHAT B mpoctpaHcTBe. KoopanHatel BekTopa. Pasiokenne Bekropa mo 6asucy. KoopanHatHO-
BEKTOPHBIN METOJI P PELICHNH TeOMETPHIECKUX 3a1ad.

J{BUKeHHSI B IPOCTPAHCTBE

JBmwxenust npocrpancTBa. OtoOpakenns. J[BmwxeHus u paBeHCTBO (uryp. OOmme cBoOiCTBA IBWKEHHIH. BHUIB! IBIKEHWMI:
TapayIeTbHBIN TTIEPEHOC, IEHTPaIbHAS CHMMETPHS, 3epKaJIbHAs CHMMETPHS, TIOBOPOT BOKPYT NpsiMoid. [IpeobpazoBanns mogodwus.
[psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHSI» (YTJIYBJIEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JJMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTh TPAXKTAHCKOH IO3MIUHN O0Yy4YaloIIerocss Kak aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHUCKOTO
ofIecTBa, TNpEACTaBICHHE O MaTeMaTHYECKMX OCHOBaX (YHKIMOHHUPOBAHUWS Pa3IMYHBIX CTPYKTYp, SIBIECHHH, HpOIETyp
TPaXXJaHCKOrO oOmiecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHE B3aMMOJEHCTBOBATH C COLMAIBHBIMH HHCTUTYTaMH B
COOTBETCTBHH C UX (DYHKIMSIMHU U Ha3HAUCHHEM;

2) naTpHOTHYECKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTH POCCUICKON TI'pa)KITaHCKOW HIEHTUYHOCTH, YBaXXCHHS K IPOILIOMY W HACTOSIIEMY POCCHUICKOM
MaTeMaTUKH, IIEHHOCTHOE OTHOLIEHHE K JIOCTI)KEHUSIM POCCUHCKMX MAaTEMAaTHKOB M POCCHUICKON MaTeMaTH4eCKOM IIKOJIBI,
WCIIONIb30BAaHKE 3THX JIOCTIKEHUH B APYTUX HAYKaxX, TEXHOJIOTHAX, Chepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHHUE:

OCO3HaHHE JYXOBHBIX LEHHOCTEH POCCHICKOr0 Hapojaa, C(HOPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHHUS, STHYECKOTO
MOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM MPHUMEHEHHEM JOCTHKEHHUH HayKH U JEeATeNbHOCTBIO YUEHOI0, OCO3HAHHUE JTMYHOI'O
BKJIa/Ia B IOCTPOCHUE YCTOHUNBOrO OyIyIIero;

4) 3cTeTHYECKOE BOCTIUTAHUE:

JCTETHYECKOE OTHOIIEHHE K MHUpY, BKJIIOYas CTETHKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTeW, OOBEKTOB, 3a/1a4, PEIeHUH,
paccyxIeHui, BOCOPUIMUYNBOCTb K MaTEMaTHUECKUM aCIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTanme:

c(OpMHUPOBAHHOCTh YMEHHUSI MPUMEHATh MaTeMaTHYeCKue 3HAHMSI B MHTEpecax 3JI0pOBOro M Oe3omacHoro odpasza »KH3HHU,
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[0pOBBIO (3[I0pOBOE IMTaHWE, COAJAHCUPOBAHHBIA PEXHM 3aHATHH W OTAbIXa,
peryasipHas (u3Myeckas aKTHBHOCTB), (M3MYECKOS COBEPIICHCTBOBAHWE MPU 3aHATHAX CIHOPTUBHO-03I0POBUTEIBHOMN
JeSITeIbHOCTHIO;

6) TpynoBOE BocnuTaHUeE:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTH TPYIOIIO0US, MHTEPEC K Pa3IuIHbIM cepaM MpodeccHoHabHOR NesTeNbHOCTH,
CBSI3aHHBIM C MaTeMaTHKOW W €€ NPUIOKEHHSIMH, YMEHHE COBEpIIaTh OCO3HAaHHBII BBHIOOp Oyaymied npodeccun u
PCaIN30BLIBATH CO6CTBCHHI)I€ KU3HCHHBIC IIJIaHbI, TOTOBHOCTb H CHOCO6HOCTL K MaTeéMaTH4€CKOMY O6paSOBaHI/IIO H
caMo00pa30BaHUI0 HA IPOTSDKEHHHM BCEH JKM3HH, TOTOBHOCTh K AKTHMBHOMY YYacTHIO B PELICHMH NPAKTHYECKUX 3alad
MaTeMaTH4eCKOll HalpaBJIEHHOCTH;

7) 3K0/I0rN4YecKoe BOCTIUTAHNE:

c(hOpMHUPOBAHHOCTH 3KOJIOTHYECKON KYJIbTYpPhI, IOHUMAaHUE BIMAHHS COLMATBHO-?)KOHOMUYECKUX MPOLIECCOB Ha COCTOSIHUE
NPUPOIHON U COLMAILHOW CPebl, OCO3HAHHE INIOOAIBFHOI0 XapakTepa HKOJIOTHYECKUX Npo0JieM, OpHEHTalMs Ha PUMEHEHHE
MaTeMaTH4eCKUX 3HAHMH Ul pelieHHs 3ajad B O0JAaCTH OKpPYXKAIOIIeH cpenpl, INIAaHUPOBAHUE IOCTYNKOB M OLIEHKH HX
BO3MOXHBIX IOCJIEICTBUH JJIs1 OKPYKAOILEH CPEbL;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHsS HayKd M OOIIECTBEHHOM
NPaKTUKH, TOHUMaHHE MaTeMaTHYeCKOH HayKd Kak cepbl 4eIOBEUECKOH ASSITENBHOCTH, ATAIlOB €€ pa3sBUTHA M 3HAUMMOCTHU
JUISL pa3BUTUS LIUBWIN3ALNY, OBIAJICHUE S3bIKOM MaTEMaTHKH U MAaTE€MaTHYECKOH KyNbTypoil Kak CpeACTBOM IO3HAHHs MHUpa,
TOTOBHOCTh OCYILECTBJISITh IIPOEKTHYIO U HCCIIEI0BATENBCKYIO AESTEIbHOCTh MHAUBUAYAIBHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/bHBIC YHUBEPCATIbHbIC YUeOHbIe JeiicTBHS

ba3oBble Jornyeckue 1elcTBUs:

BBISBIISITh M XapaKTEpH30BaTh CYLIECTBEHHBIC NPU3HAKM MAaTEMAaTHUECKUX OOBEKTOB, IOHSTUH, OTHOIIEHUH MEXIy
TOHATHSAMH, (POPMYITUPOBAThH ONPEACICHHS IIOHATHH, YCTAHABIUBATH CYIECTBEHHBIN IPU3HAK KIIaCCH(UKAIIMN, OCHOBAHUS IS
0000IIEHUS U CpaBHEHWS, KPUTEPHH IPOBOJAMMOT O aHAIH3A,

BOCIIPHHUMATh, ()OPMYIHPOBATH H MIPEOOPa30OBBIBATE CY)KACHHS: YTBEPIAUTEIbHbIC U OTPUIIATEIbHBIC, CANHUYHbIE, YaCTHbIC
1 o01I1e, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpedMsi B (akTax, NaHHBIX, HAONIOACHUAX W
YTBEPXKACHHSAX, TIPEUIAraTh KPUTEPUH IS BHISIBIICHNS 3aKOHOMEPHOCTEH M ITPOTHBOPEUNH;

JIeTaTh BBIBOABI C MCIIONB30BAHMEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W MHIYKTHBHBIX YMO3AKITIOUEHUH, YMO3AKIIOUEHUH 1O
aHaJIOTUH;

MIPOBO/INTH CAaMOCTOSITEIFHO JOKa3aTENbCTBA MATEMAaTHIECKUX YTBEPXKICHHH (TIPsIMbIE W OT MPOTHBHOTO), BBICTPAMBAThH
apryMEeHTaIlNI0, IPUBOAUTH IPUMEPHI 1 KOHTPIIPHIMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHHUS U BBIBOJBI;

BEIOMpATh croco0 pemeHWs y4eOHOH 3amadun (CpaBHMBATH HECKOIBKO BapHWAHTOB pEIICHWS, BBHIOMpATh Hambomee
MOAXOASAIINN C YIETOM CAMOCTOSITEIBHO BBIJIETICHHBIX KPUTEPHEB).

Ba3zoBble uccieroBaTe1bCKue JeicTBHA:

WCTIONB30BAaTh BOIIPOCHI KAaK HCCIIENOBATENLCKUHA HMHCTPYMEHT ITO3HAHHSA, (OPMYIHUPOBATH BOMPOCHL, (HHUKCHPYIOIIHE
MIPOTUBOPEYHE, MPOOIEMY, YCTAHABIMBATh MCKOMOE M JIaHHOE, ()OPMHUPOBATH THIIOTE3Yy, apryMEHTHPOBATh CBOIO IO3HUIIMIO,
MHEHHE;

MIPOBOINTH  CAMOCTOSITENHHO  CIUIAHUPOBAHHBIM  3KCHEPHUMEHT, KCCIEIOBAaHHE II0 YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTEMaTH4eCKOro 00beKTa, SIBJICHUs, POIIECCa, BBISIBICHHIO 3aBUCHMOCTEH MEXy 00BEKTaMH, SBICHUSMH, IIPOIIECCAMH;



CaMOCTOSATENBLHO (OPMYIUPOBATh OOOOIICHMSI M BBIBOIBI IO pPE3yJbTaTaM NPOBEAEHHOTO HAOIIOACHMS, HCCICIOBAHUS,
OLIEHUBATH JJOCTOBEPHOCTH IOJTyYE€HHBIX PE3YIbTaTOB, BEIBOIOB M 0000IICHNH;

IIPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIIBUraTh NPEANOI0KEHUS O €70 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ napopmanueii:

BBISIBIIATH AeUIUTH HH(OpMaIWH, JaHHBIX, HEOOXOANMBIX JJIsl OTBETa Ha BOIIPOC M JUTS PEIICHNS 3a/1a4H;

BbIOMpaTh MH(GOPMAIMIO M3 HWCTOYHHMKOB PAa3JIMYHBIX THIIOB, aHAJIM3UPOBATh, CUCTEMATH3MPOBATh M WHTEPIPETHPOBATH
nH(pOpMAaNnIo pa3IMIHBIX BUIOB U GOPM IIpECTaBIICHNUS;

CTPYKTYpHpPOBaTh MH(OPMALIUIO, IPEICTABIIATE €€ B pa3IMUHbIX (opMax, HILTIOCTPUPOBATH IPadIECcKH;

OLIEHUBATh HAI&KHOCTh MH(OPMALIUH 110 CAMOCTOSITENBEHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHUBepCATbHbIe y4eOHbIe NeiicTBUS

OO0menue:

BOCHIPUHHMATh M (POPMYJIMPOBATh CYXKJIEHHS B COOTBETCTBHH C YCIOBHSIMU M IIEIAMHU OOILEHUS, SICHO, TOYHO, TPAMOTHO
BBIpaXaTh CBOIO TOYKY 3pEHUS B YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh IIOSCHEHHWs 10 XOAy peIIeHus 3ajaun,
KOMMEHTHUPOBATh [IOJyYEHHBIH Pe3yNbTaT;

B XOJie OOCYXXAEHUs 3a7laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbI, POOJIEeMBbl, pelIaeMoi 3a/laud, BBICKAa3bIBATh
W7eu, HalleJICHHble Ha IOUCK pPELICHMs, COMOCTABIATh CBOU CYXKICHHUS C CYXKICHUSIMU JpYTUX YYaCTHHKOB JMAsora,
00HapYKUBaTh Pa3IM4Ke M CXOJCTBO MO3UINH, B KOPPEKTHOH (hopMe GOpMyITHPOBaTh Pa3HOIIIACHS, CBOU BO3PAYKEHHUS;

TIPE/ICTABISATh PE3YJAbTATHl PEIICHHs 3aJaul, SKCIIEPUMEHTA, MCCIEOBaHMUS, MPOEKTa, CAMOCTOSTEIBHO BBIOMpaTh (popmar
BBICTYIJICHHUS C YY4ETOM 337124 NPE3eHTAlU U OCOOEHHOCTEH ayauTOpUH.

PerysisiTuBHBIE YHHBEpcAJIbHBIE YUeOHbIE qeficTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PCHICHUA 3aJla4vH, BI)I6I/IpaTI) CHOCO6 peueHus ¢ y‘{éTOM HNMEIOLINXCS PECYPCOB U CO6CTBCHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh ¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ yIETOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb, SMOIMOHAIBHBII HHTEJJIEKT:

BJIaACTh HaBbIKAMH MO3HaBaTEILHOM pe(i)HGKCI/II/I KaK OCO3HaHHA COBEPHIACMbIX HeﬁCTBHﬁ W MBICJIMTEIIBHBIX ITPOILECCOB, UX
Pe3yabTaToB, BIAJETh CIOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJI Ipoliecca U pe3yabTaTa pelleH:ns: MaTeMaTHYeCKOH 3a1a4u;

NpeaABUuACTL TPYAHOCTH, KOTOPLIC MOI'YT BO3HHKHYTH IIpU PCIICHUU 3adadl, BHOCUTH KOPPEKTUBBI B ACATCIBHOCTH Ha
OCHOBEC HOBBIX O6CTO$[TCJ'II)CTB, JaHHBbIX, Haﬁ}IeHHbIX OI_UI/I6OK, BBISIBJICHHBIX pr}lHOCTeﬁ;

OLIEHUBATh COOTBETCTBUE PE3YNIbTATA LIETH U YCIOBUAM, OOBSICHSITH MPUUMHBI JOCTHKCHUS M HEAOCTIKEHUS PE3yIbTaTOB
JeATENbHOCTH, HAXOUTh OIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1esITeJIbHOCTD:

NOHMMAaTh M HCIIOIb30BAaTh NPEUMYIIECTBA KOMAHAHOM M WHIAMBUIYalbHOW pabOTHl NP pEIIeHHHM YydeOHbIX 3ajad,
NPUHUMATh LeJb COBMECTHOM IEATENbHOCTH, IUIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOHW pabOTHI, pacmpenensTh BHIBI padoT,
JIOrOBapHBATHCS, 00CYKIATh MPOLECC U PE3YabTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYyNIOBbIX opmax paboTel (00CYyKIeHUsI, 0OMEH MHEHHM, «MO3TOBbIE IITYPMbBI» U HHBIE), BHIIOIHSITH CBOIO
9acTh pabOTHl U KOOPJAMHUPOBATH CBOU ACHCTBHS C APYTHMMH WICHAMH KOMaH[pI, OLEHHBATh KAYeCTBO CBOETO BKJIaJa B OOLIHMI
HPOAYKT 110 KPUTEPHUAM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOACHCTBUSL.

NPEJMETHBIE PE3YJIbTATDI
K xonry 10 knacca oOyqaroniuiics HayauTCs:

e CBOOOIHO OIEPUPOBATH OCHOBHBIMHM IOHATHSMH CTEPEOMETPHH IPH PEIICHHHM 33Ja4 W IIPOBEACHHUU
MaTeMaTHYECKUX pacCy kK IeHHH;

® TIPUMEHSATH AKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX IIPU PELICHUH T€OMETPHUYECKUX 3a/1ad;

o KIaccH()UIUPOBATH B3aUMHOE PACIIONOKEHHUE IPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B POCTPAHCTBE, MPSIMBIX
U IUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOIHO OIICPUPOBATH IIOHATHSMH, CBSI3aHHBIMH C YITaMH B IIPOCTPAHCTBE: MEXAY IPSIMBIMH B
NPOCTPAHCTBE, MEXIY NPSMOU H ITIOCKOCTBIO;

® CBOOOJIHO OIEPUPOBATH IIOHATUAMH, CBSA3aHHBIMU C MHOTOTI DAHHHKaMH;

e CBOOOIHO pacHo3HaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHHKOB (IpH3Ma, IMpaMHAQd, HPSMOYTrOJIbHBIN
mapajurenenurnes, Kyo);

o Kiaccu(pUIINPOBAaTH MHOTOTPAaHHUKH, BBIOMPAs OCHOBAHHSA TS KIIacCUPHIKAIINN;

® CBOOOJHO OIEPUPOBATH IOHATHIMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPaHHUKOB IIOCKOCTHIO;

® BLINOJHATE NapaJUIeIbHOE, LIEHTPAIBEHOE U OPTOrOHAIBEHOE MPOSKTUPOBaHKE (PUTYp Ha IUIOCKOCTH, BBITONHSITH
n300paskeHus (GUTYp Ha TIOCKOCTH;

® CTPOUTH CEYCHHS] MHOTOIPAHHUKOB Pa3TMYHBIMH METONAMH, BBHIONHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3
PHUCYHKOB IPOCTHIX 00BEMHBIX (HUTYp: BHI CBEpPXY, COOKY, CHH3Y;

® BBHIUMCIATh IUIOIATA IOBEPXHOCTEH MHOIOrpaHHMKOB (IpH3Ma, NHPaMHAa), TEOMETPHYECKHX Tel C
TIpUMeHeHneM (popmyir;

e CBOOOJIHO ONIEPHPOBATH MOHITHSMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh M TNIOCKOCTH CHMMETPHUH, LIEHTP,
0Chb ¥ TUNIOCKOCTh CHMMETPHUH (UTYPEI;

e CBOOOJIHO ONIEPUPOBATH MOHSITHSIMH, COOTBETCTBYIOIIMMHI BEKTOPaM M KOOPJMHATAM B TIPOCTPAHCTBE;

® BBITIONHATH ACHCTBUS HA/l BEKTOPAMH;



e pemaTh 3a7aud Ha J0KAa3aTeIbCTBO MAaTEeMaTHYECKUX OTHOIICHWH M HaXOXJEHHE T€OMETPHUYECKUX BEIWYHH,
MIPUMEHSST M3BECTHBIE METOIBI IIPU pEHICHHH MaTeMaTHYeCKWX 3a/ad IOBBIMIEHHOIO M BBICOKOTO YPOBHSA
CJIOKHOCTH;

® TIPUMEHSTH MIPOCTEHIINE IPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMM YHUKAIIMOHHBIE CHCTEMBI ITPH PEIICHUH
CTEpPEOMETPUUECKHX 3a]1ad;

® U3BJIEKaTh, NPEOOPa30BBIBATh W HMHTEPIPETHPOBATh MH(POPMAIMIO O MPOCTPAHCTBEHHBIX TI'€OMETPHUYECKHUX
¢urypax, npeiCcTaBICHHYIO Ha YepTeXKax U PUCYHKAX;

® TIPUMEHSTH MOIyYCHHBIE 3HAHUS Ha MPAKTHKE: CPAaBHUBATh U aHAJIM3UPOBAThH peasibHbIC CUTYAINH, IIPIMEHSATh
W3y4YEHHBIE MOHITHS B MpOIECcCEe MTONCKA PEIeHH MaTeMaTHdeckKu c(hOpMYIIMpOBaHHOM POOJIEMbI, MOAEINPOBAThH
peasbHBIE CUTYAIMH Ha SI3bIKE T€OMETPHUH, HCCIIEeI0BAaTh TIOCTPOSHHBIE MOJIENN C UCIIOIh30BaHUEM T'€OMETPHIECKUX
TIOHSITUH M TeopeM, amnmapara ajareOpbl, pemaTh MPaKTHYECKNe 3a/1a4H, CBI3aHHBIE C HAXOXK/IEHUEM TeOMETPUIECKIX
BEJINYNH;

® UMETh IIPEJCTaBIICHUS 00 OCHOBHBIX OJTalax pa3BUTHs T'€OMETPUH KaK COCTaBHOM dYacTH (QyHIaMeHTa
Pa3BUTHUS TEXHOJIOTHA.

K koniy 11 kmacca oOyJaronuiics HayIuTCs:

® CBOOOJIHO ONEPHPOBATH IOHATHUSMH, CBSI3aHHBIMH C IWJIMHIPUYECKOH, KOHMYECKOW U chepruuecKoi
TIOBEPXHOCTSIMH, OOBSICHSTH CIIOCOOBI TIOJTYYEHUS;

® OIEpUPOBATH MOHATUSIMH, CBSI3aHHBIMH C TEJIaMH BPALIEHHs: IUJIMHAPOM, KOHYCOM, chepoli 1 miapom;

® pacro3HaBaTh TeNa BpalleHus (IUIHHIP, KOHYC, cdepa M Iap) U OOBICHATH CIIOCOOBI TONYYCHUS Tel
BpalleHus;

e Kiaccu(UIMPOBATH B3aUMHOE PacIONOKeHHE c(ephl U MIOCKOCTH;

® BBLIYHCIIATH BEJTMYMHBI 3JEMEHTOB MHOTOTPAHHUKOB M TN BpAlleHWs, OOBEMBI M IUIOMAAM MOBEPXHOCTEH
MHOI'OTPaHHUKOB U TCJI BpalllCHUA, TCOMETPUICCKUX TEJI C IPUMEHCHUEM q)OpMy_Tl;

L CBO6OJIHO OIIEPpUPOBATHL TNOHATUAMH, CBA3AHHBIMH C KOM6I/IHaHI/I$[MI/I TCJI Bpall€HUs W MHOI'OT'PAaHHUKOB!
MHOTOTPaHHUK, BITUCAHHBIA B cepy M OMUCaHHBIH okono cdepbl, cdepa, BIUCaHHAS B MHOTOTPaHHHUK MM TEIO
BpALICHHUS;

® BBIYHCIATE COOTHOLICHUS MEXAY IO AsIMU HOBerHOCTeﬁ n 06’béMaMI/I HO}IO6HLIX TCII,

e y300paxkaTh u3y4yaemble (UTYpBI, BBINONHATH (BBIHOCHBIE) IUIOCKME YEPTEXKH M3 PHCYHKOB IPOCTBIX
00BEMHBIX (UT'Yp: BUI CBEPXY, COOKY, CHH3Y, CTPOUTh CEUEHHs TeJl BpAIlleHUS;

® 13BJIEKaTh, MHTEPIPETHPOBATh U NPEe0oOPa3oBBIBATH WH(OPMAIMIO O MPOCTPAHCTBEHHBIX T'EOMETPUYECKHX
¢durypax, npeICcTaBICHHYIO Ha YepTexkax U PUCYHKAX;

e CBOOOJHO OMEPUPOBATh MOHATHEM BEKTODP B IIPOCTPAHCTBE;

® BBINOJIHATD ONIEPAIMHU HaJl BEKTOpaMH;

® 3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JICKAPTOBOM CHCTEME KOOPJIUHAT;

e pemaTh IEOMETPUUYECKHE 33Jadd Ha BBIYKMCIECHHE YITIOB MEXKAY MNPSAMBIMH U IUIOCKOCTSMH, BBIUHCICHHE
paccTosiHUH OT TOYKHM A0 IUNIOCKOCTH, B LIEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/A IIPH PELICHHH;

e CBOOOJIHO OIIEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMHU C JBMJKCHHEM B IIPOCTPAHCTBE, 3HATh CBOIMCTBA JIBUKEHNUI;

® BLINOJHATE W300paKEHWsT MHOTOIPAHHUKOB W TeJ BPAICHUsS NPH MapauIebHOM IIEPeHOCe, LEHTPAJIbHON
CHMMETPHH, 3epKaJbHOH CHMMETPHH, IIPH [IOBOPOTE BOKPYT MPSMOM, IpeoOpa3oBaHUsI HOA00HS;

® CTPOHUTH CEYECHHs MHOTOTPAaHHUKOB M TEJl BPAIIEHWA: CEUCHUs LIUIMHApa (IapaulesIbHO U HEPIeHIUKYIIPHO
ocH), ceueHusI KoHyca (TapauieibHble OCHOBAHHUIO U MPOXOISIINE Yepe3 BEPIINHY), CEUCHHUS Iapa;

® JCIIOIb30BaTh METOJBI IOCTPOEHUSI CEUEHMH: METOJ CJIEIO0B, METOJ BHYTPEHHEro NPOEKTHPOBAHUS, METOJ
IIepeHoca CeKyIeH IITOCKOCTH;

® JI0Ka3bIBaTh T€OMETPUIECCKUE YTBEPKICHNUS;

® IIPUMEHATh T€OMETPHUYECKUe (aKThl I PEILICHUS CTEPEOMETPUYECKUX 3a1ad, NPEIIoNaralliX HECKOIBKO
II1arOB PELIEHUs], €CIH yCIOBHS NPUMEHEHNS 3a/1aHbl B SIBHOM 1 HESIBHOW (hopMme;

® pemaTh 3a7aYM Ha J0Ka3aTeNbCTBO MATEMaTHIECKUX OTHOLICHNH 1 HaXOXK/IEHHE TEOMETPHIECCKUX BETUUHUH;

® TIPUMEHATH MPOTPaMMHBIE CPEACTBA U  JJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBl TIPH  PEIICHUU
CTEPEOMETPUUECKHX 3a]1ad;

® TIPUMEHSTH MOJyYCHHBIE 3HAHUS HA IIPAKTHKE: CPAaBHUBATh, AaHAIM3UPOBATH 1 OLICHUBAThH PEAJIbHBIE CUTYAIHH,
MPUMEHATh W3YYCHHBIE TIOHATHS, TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIMICHUS MaTeMaTHYEeCKH
chOpMyIMPOBAaHHOW TPOOJIEMBI, MOJEIHPOBATh pEAIbHBIE CHUTYallud Ha S3bIKE TEOMETPHUH, HCCIEA0BATh
MIOCTPOEHHBIE MOJENH C HCIOIb30BAaHMEM T'€OMETPHUYECKUX IOHATHH M TEOpEeM, ammapara aiareOpbl, pemaTh
MIPAaKTHYECKUE 3a/1a9H, CBSI3aHHBIE C HAXOKJCHIEM T€OMETPHIECKUX BEITMUHH;

® UMETh IIPEACTAaBICHMS 00 OCHOBHBIX 3Talax pa3BHTHS T€OMETPHUHM KaK COCTaBHOW YacTH (hyHJaMeHTa
Ppa3BUTHS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KoanuecTBo 4acoB

117121 HaumeHnoBaHme pa3fiesioB 1 TeM NMPOrPaMMbl Beero KoHTpo/ibHbIE (?g;;?:::;}e[;ng::(gEg;;clg
PadoThI
1 IToBTOpEHUE Kypca reoMeTpun 12
2 BBeneHue B CTEpeOMETPHIO 26 1
3 [TapannenbHOCTh B IPOCTPAHCTBRE 15 1
4 [lepnieHAMKYIAPHOCTH B IPOCTPAHCTBE 28 1
5 MHororpaHHuKu 16 1
6 HOBTOPCHI/IG, 0000I11IeHIE U CUCTEMAaTH3 IS 5 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10O IPOT'PAMME 102 4

TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC

KoanuecTBo yacoB

r‘y‘; HaunmeHnoBaHue pa3iejioB U TeM MPOrpaMMbl Beero KoHTpo/IbHBIE (?g;;g‘:;:;fngf(gs:;;clz
PadoThI
1 KoopauHaThl ¥ BEKTOPHI B IPOCTPAHCTBE 24 1
2 Tena BpamieHus 31 1
3 O0wemsl Ten. [Tnomans chepbl 21 1
4 HOBTOP@HPIC, 0000I11IEHIE U CUCTEMATH3AIINS 2% 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 IPOT'PAMME 102 4




MNOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne oi/m

Tema ypoxa

KoauuecTBo
4acoB

DJIeKTPOHHBIE
uudposbie
odpa3oBaTeibHbIE
pecypchl

IToBTOpEHME Kypca reomerpun — 12

HOBTOpeHI/Ie Kypca reoMeTpuun

HOBTOpeHI/Ie Kypca reoMeTpuun

HOBTOpCHI/IC Kypca reoMeTpuun

HOBTOpCHI/IC Kypca reoMeTpuun

HOBTOpCHI/IC Kypca reoMeTpuun

HOBTOpCHI/IC Kypca reoMeTpuun

HOBTOpCHI/IC Kypca reoMeTpunu

HOBTOpCHI/IC Kypca reoMeTpuu
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HOBTOpeHI/Ie Kypca reoMeTpuu

=
o

HOBTOpeHI/Ie Kypca reoMeTpuu

N
=

HOBTOpeHI/Ie Kypca reoMeTpuu

.
n

HOBTOpeHI/Ie Kypca reoOMeTpuu

NI GGG

BBenenne B crepeomerpuio — 26

13.

OCHOBHBIE MPaBUIIa H300paKEHNS Ha PHCYHKE TIOCKOCTH, MapaJUICIbHBIX MPSMBIX
(OTpE3KOB), CEpeIMHBI OTPE3Ka

14.

[loHsATHA CTEpeOMETpHHU: TOUKA, NIPsIMas, INIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE NTPAaBUIIA
N300payKeHUsI Ha PUCYHKE TUIOCKOCTH, TTapaJUIEIIbHBIX MPSMBIX (OTPE3KOB), CEPEIHHBI
OTpe3Ka

15.

TToHsTHS: IepeceKaloNHecs IIIOCKOCTH, NePeCeKaloNecs IpsiMast U INIOCKOCTb;
HOJYIPOCTPAHCTBO

16.

TToHsTHS: IepeceKaloNHecs IIOCKOCTH, ePeCeKaloNUecs IpsiMast U IIIOCKOCTb;
HOJYIPOCTPAHCTBO

17.

MHororpaHHuKH, U300pa’keHre MPOCTEHIINX HPOCTPAHCTBEHHBIX (uryp,
HECYIIECTBYIOIIUX 00BEKTOB

18.

MHoOrorpaHHuKH, H300pa’keHHe MPOCTEHIINX IPOCTPAHCTBEHHBIX (GuUryp,
HECYIIECTBYIOIIUX 00BEKTOB

19.

AKCHOMBI CTEPEOMETPHU U TICPBLIE CICACTBUS U3 HUX

20.

AKCHOMBI CTEPEOMETPHU U TICPBLIE CICACTBUS U3 HUX

21.

AKCHOMBI CTEPEOMETPHH U NEPBbIC clieCTBUS U3 HUX. CIIOcOOB! 3aJaHUs MIPSAMBIX U
IUIOCKOCTeH B pocTpaHcTBe. O003HaUEeHHE TOYEK U MPSMBIX

[ e N

22.

U3o6paxkeHue cedeHuii mupaMusibl, Kyoa U MpU3Mbl, KOTOPBIE IMIPOXOJAT Yepe3 ux peopa.
N306paxkeHue nepecedeHus MoIyueHHbIX IUIOCKOCTel. PackpannBanie mocTpoOeHHBIX
CeYeHM pa3HbIMH 11IBETaMU

23.

U3obpaxkeHue cedeHuii mupaMusibl, Kyoa U MpU3Mbl, KOTOPBIE IMIPOXOJAT Yepe3 ux peopa.
U3o6paxkeHue nepeceyeHus MOIyUYeHHBIX INIOCKOCTeH. PackpaliBaHue mocTpOeHHBIX
Ce4YeHMl pa3HbIMH 1IBETaMU

24.

U3obpaxkeHue cedeHuii mupaMu/ibl, Kyba U MpU3Mbl, KOTOPBIE IPOXOIAT Yepe3 ux péopa.
U3o6paxkeHue nepeceyeHus MOIyUYeHHBIX INIOCKOCTeH. PackpaluBaHue moCTPOSHHBIX
CEUeHHH Pa3HbIMU LIBETAMU

25.

U3o6paxkeHue cedeHuii mupaMu/ibl, Kyoa U MpU3Mbl, KOTOPBIE IIPOXOAT Yepe3 ux peopa.
N3o6paxkeHue nepeceyeHust OMyIeHHBIX [UIOCKOCTeH. PackpalnBaHie MOCTPOSHHBIX
CEUeHH Pa3HbIMU LIBETAMU

26.

Meron cneoB Ui HOCTPOCHUS CEYEHUI

27.

Meron cnenoB i HOCTpoeHus cedeHuil. CBOWCTBA MepeceyeHui IpsMBIX U
IUIOCKOCTEH

28.

Meron cnenoB it mocTpoeHus cedeHuil. CBOMCTBa mepeceueHni MPSMBIX U
IUIOCKOCTEH

29.

IMocTpoenue ceueHuii B mupaMuse, Kyoe mo Tpém Toukam Ha péobpax. Co3nanue
BBIHOCHBIX YEPTEXEHl U 3aIiCh 1IaroB NOCTPOSHHS

30.

IMoctpoenue ceueHuii B mupaMuse, Kyoe mo Tpém Toukam Ha péobpax. Co3nanue
BBIHOCHBIX YEPTEXKEH 1 3aIich MIaroB MOCTPOSHHS

31.

Ioctpoenne ceuenwnii B mupamuse, Kyoe mo TpéM Toukam Ha péopax. Cozganue
BBIHOCHBIX YEPTEXKEHl 1 3aIiCh IIaroB MOCTPOCHHS

32.

Ioctpoenne ceuenwnii B mupamuse, Kyoe mo TpémM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEil 1 3aITiCh IaroB MOCTPOCHUS

33.

[loBTopenue mnanumerpun: TeopeMa o MPONOPLIHOHATBHEIX oTpe3kax. [lomodue
TPEYrOJIbHUKOB




34.| Pemenue 3a1au 1

35.| Pemenue 3amau 1

36.| Pemenue 3amau 1

37.| O6o6marommii ypox 1

38.| KonutpoanHasi pagora Nel 1

IMapaJieJJbHOCTH NPSIMBIX M IJIOCKOCTeH B MpocTpaHcTBe — 15

39, B3anMHOe pacroioKeHHEe IPSIMBIX B IPOCTpaHCTBe. CKPELIMBAOIIMECS PSIMBIC. 1
ITpu3HAaKK CKpelMBAOIIMXCS OpsiMbIX. [TapaluiesibHbIe MpsMbIC B IPOCTPAHCTBE

40.| Pemenne 3a1au

41.| Pemenue 3amau
[MonsTHs: MapamIeabHOCTh MPSMOI 1 IIOCKOCTH B TIpocTpaHcTBe. [Ipn3Hak

42.| mapauiensHOCTH NpsIMOH | ITockocTH. CBOMCTBA MapauIeIbHOCTH TIPSIMOH 1 1
IUIOCKOCTH

43.| Pemenue 3amau 1

44.| Pemenue 3amau 1

45, I'eomeTprueckre 3a1a4n Ha BBIHCIICHHE H JIOKA3ATEILCTBO, CBA3AHHEIC C 1
MapauUIeIIFHOCTBIO TPSIMBIX M TUTOCKOCTEH B IIPOCTPAHCTBE

46, IMocrpoenne CeueHns, NPOXOJLIIIET0 Hepes IAHHYIO NPMYIO Ha HepTexe 1 1
TapaJuIeNIFHOrO Ipyrod mpsiMoi. Pacuér oTHomeHnit

47.| TlapayurensHOCTH TuTocKocTeil. [IpH3HaKy mapauieTbHOCTH IBYX INIOCKOCTEH 1

48 Teopema o NapAIENLHOCTH H €/IMHCTBEHHOCTH TUIOCKOCTH, }'IpOXO}:[SIHIefI 4yepes TOUKY, 1
He MPUHAUIeKAITYIO TaHHOH IUTOCKOCTH M CIEICTBUS U3 Heé

49, CBolicTBa MapauIeNIbHBIX INTOCKOCTEH: 0 TapaUIENbHOCTH NPSMBIX TepeCeteH st IpH 1
TepeceveHNH ABYX MapauIelIbHBIX TNIOCKOCTEH TpeThei

50.| Pemenue 3amau 1

51.| Pemrenue 3amau 1

52.| Pemenue 3amau 1

53.| KonrpoanHasi pagora Ne2 1

IlepneHIUKYIAPHOCTH B MPOCTPaHCTBE — 28

54.| ToBTopenue: TeopeMa [Tudaropa Ha mwIockocTH 1

55.| TToBTOpEHHE: TPUTOHOMETPHS IPSMOYTOIBHOIO TPEYTOJIbHUKA 1

56.| CpolicTBa Ky0a U MpAMOYTOJIBHOIO MapauIeNenuea 1

57.| Pemenue 3anau 1

58.| Pemenue 3a1au 1

59.| Yroa Mexay npsMBIMH B IPOCTPAHCTBE 1

60. [leprneHuKynspHOCTH NPAMOH U TUIOCKOCTH. [IpU3HaK neprneHAuKyIsIpHOCTH NPSIMOM U 1
IUIOCKOCTH

61. [leprnenuKynspHOCTh NPsAMOH U TUIOCKOCTH. [IpU3HaK neprneHAuKyIsIpHOCTU NPSIMOM U 1
IUIOCKOCTH

62. Teopema o cyiiecTBOBaHUU U €ZIMHCTBCHHOCTH MPSIMOM, MPOXOJAILEH Yyepe3 TOUKy 1
IPOCTPAHCTBA U NEPINEHANKY/IAPHOH K INIOCKOCTH

63.| [eprenaukyssip u HakIoHHas. [locTpoeHUe MEPIEeHIUKYIISIPa U3 TOYKH Ha NPSIMYIO 1

64.| Ieprenaukyssip v HaKIoHHAs. [locTpoeHHE MEPICHIUKYIISAPA U3 TOYKH Ha IPSIMYIO 1

65.| Teopema o TpEx mepreHAUKYIsIpax (MpsiMasi 1 00paTHast) 1

66.| Teopema o TpEx mepneHAUKYIsIpax (mpsMasi 1 00paTHas) 1

67.| Pewenue 3anau 1

68.| Pemenue 3anau 1

69.| Yroa mexay npsiMOi U MIIOCKOCTHIO 1

70.| Yroa Mexay mpsiMOi U TIIOCKOCTHIO 1

71.| JIByrpaHHbIi yron. Yroia MexIy MIOCKOCTSIMU 1

72.| AByrpaHHbIi yroi. YTold MeKay MIOCKOCTSIMU 1

73, IToctpoenue c?quI/nZ Ky0a, TIPU3MBI, MPABHIBHOM MHPAMHUJIBI C TIOMOIIIBIO 1
OPTOrOHAJBLHON MPOSKIIUK

74, IToctpoenue c?quI/nZ Ky0a, TPU3MbI, MPABHIBHOM MHPAMHUJIBI C TIOMOIIIBIO 1
OPTOrOHAJIBLHON MPOSKIIUK

75 Iloctpoenue C?‘ICHI/II\/'I Ky0a, IPU3MBI, TIPABHIIBHON MTUPaMUIBI C TOMOIBIO 1
OPTOrOHAJILHOW MPOCKIIUK

76.| IepreHAUKYISIPHBIE IOCKOCTH 1

77.| Tlpu3HaK MepreHIUKYISIPHOCTH MPSIMOX M TTIOCKOCTHU KaK CIEICTBHE CHMMETPHH 1

78.| Pemenue 3a1au 1

79.| Pewenue 3aau 1




80.| Pemenue 3amau 1
81.| KourposbHas pagora Ne3 1
MHororpanHuku — 16
82.| Cucremaru3zanysi 3HaHHH «MHOTOrpaHHUK M €TI0 SJIEMEHTBD» 1
83.| Ipusma. IIpsimast u HakIOHHAS PH3MBL. [IpaBiiIbHas pU3Ma 1
84.| Pemenue 3amau 1
85.| Pemenne 3amau 1
86. | TpsimMoii apasuiesenuIie 1, IpsMOYTOJIbHBIN Mapauiesenure], Kyo 1
87.| Pemrenue 3amau 1
88.| Pemenue 3amau 1
89.| INupamuga. Bunsl nupamua. [IpaBuibpHas nupamuia 1
90.| Pemenue 3a1a4 1
91.| Pemenue 3amau 1
92.| VcedeHHas nupaMuaa 1
93.| Pemenue 3a1a4 1
94.| Pemenue 3a1a4 1
95.| Pemenue 3a1a4u 1
96.| Pemenue 3a1a4 1
97.| KonrpoabsHas pagora Ned 1
O06006maroiee NOBTOPEHHE — 5
98.| ObobuIatoIIee MOBTOPEHUE 1
99.| ObobuiaromIee MOBTOPEHUE 1
100 OO6obmmaroniee NOBTOpEHUE 1
101 OGobmmaromiee NOBTOpEHUE 1
102 OGobmmaromee NOBTOpeHUE 1
OBIIEE KOJIMYECTBO YACOB IO TPOT'PAMME 102




IIOYPOYHOE IINTAHUPOBAHUE

11 KJIACC

DJIeKTPOHHBIe U] POBLIE

Ne n/m Tema ypoxa Komecrso oOpa3oBaTeJbHbIE
4acoB pecypebt
KoopanHaThl BeKTOpa B IPOCTPAaHCTBE — 24
1. IToBropenue «KoopiHHATHI BEKTOpA Ha INIOCKOCTH) 1
2. IToBropenune «CKanspHOE MPOU3BEICHHE BEKTOPOB Ha INIOCKOCTU 1
3. Pemenue 3amau 1
4, Pemenne 3amau 1
5. JlekapTOBbI KOOPIMHATHI TOYKHU B IIPOCTPAHCTBE 1
6. JleKapTOBbI KOOPIMHATHI TOYKHU B IIPOCTPAHCTBE 1
7. BeKTOpBI B IPOCTPAHCTBE 1
8. Bexrops! B npocTpaHcTBe 1
9. CroxeHne U BhIYUTaHHE BEKTOPOB 1
10. | CnoxxeHHe ¥ BEIYMTAHHE BEKTOPOB 1
11. Cli0’)xeHue ¥ BEIUMTaHHE BEKTOPOB 1
12. | YMHOXeHHne BeKTopa Ha uucio. ['omoTerHs 1
13. | YMHoxeHHe BekTOpa Ha yrcio. [oMorerust 1
14. | YMHOXeHHe BeKTopa Ha uncio. ['omoTerHs 1
15. | CkanspHOe IpOU3BEICHUE BEKTOPOB 1
16. | CkamspHOE IPOU3BEICHUE BEKTOPOB 1
17. | CkanspHoe npou3Be/IcHHE BEKTOPOB 1
18. | I'eomeTpuyeckoe MECTO TOUEK MPOCTPAHCTBA 1
19. | Pemenue 3a1a4 1
20. | Pemenwue 33124 1
21. | Pemenue 33124 1
22. Pemenne 3agau 1
23. | Pemenue 3amau 1
24. | KonTpoJabHas padora Nel 1
Tesa Bpamenusi — 31
25. | llunuaapuyeckast HOBEPXHOCTh, 00pa3yoIie IMIHHIPHYECKOH IIOBEPXHOCTH 1
26. | Hunmmanp. [psmoit kpyroeoit mumuaap. [Tnomaas moBepXHOCTH HIIHHAPA 1
27. | Pemenue 3amau 1
28. | Pemenue 3amau 1
29. | KomOuHAIMU LHIMHAPA U KOHYCA 1
30. | Pewenue 3anau 1
31. | Pewenue 3anau 1
32. | Pewenue 3anau 1
33. | Konuueckasi moBepXHOCTb, 00Opa3yromye KOHnIeckoii moBepxHoctu. Konyc 1
34. | CeueHue KOHyca IUIOCKOCTHIO, MTAPAJLIEIIbHON TJIOCKOCTH OCHOBAaHHS 1
35. | Pewenue 3anau 1
36. | Pewenue 3anau 1
37. | Pewenue 3anau 1
38. | Yceuennsiii konyc. M300pakeHrne KOHYCOB U YCEUSHHBIX KOHYCOB 1
39. | KomOuHaImu KOHyca ¥ THPAMUIBI 1
40. | Pewenue 3anau 1
41. | Pemenue 3amau 1
42. | Cdepa u map 1
43. | Tepeceuenue cdepsl U mapa ¢ WiockocTbio. Kacanue mapa u cepbl MmI0CKOCThIO 1
44. | YpasHeHue chepbl 1
45. | Inomazne cdepst u e€ yacreit 1
46. | Pewenue 3anau 1
47. | Pemenue 3amau 1
48. | MHororpaHHHKH, BIOKCaHHbBIC B chepy 1
49. | MHOrorpaHHHKH, OIHCAHHbBIE OKOJIO chephl 1
50. | KomOunaiwu nmnmusapa u chepbl, KOHYca U chepbl 1
51. | Pemenue 3amau 1
52. | Pewenue 3anau 1
53. | Peuenue 3anau 1
54. Pemenne 3amau 1




55. | Kourposibuas pagora Ne2 1
O6bembl Tea. Ilnomans chepnl — 21
56. O06BEM Tenna. ©opMyItbl IS BEIYUCICHHS 00bEMOB MPSIMOYTOIBHOTO NapaJlIesIeAIeaa 1 1
TPU3MBI
57. Pemenne 3agau 1
58. Pemenue 3anau 1
59. Pemrenne 3amau 1
60. Pemenne 3aqau 1
61. | ®opMysbl Ais BEIYUCICHHS 00BEMOB MHUPAMUJIBI U YCEUCHHOM MUPAMUJIBI 1
62. Pemrenne 3amay 1
63. | Pemenue 3amau 1
64. Pemrenne 3amay 1
65. | Pemenue 3amau 1
66. | OOBeMsl Ten BpanieHHs 1
67. Pemrenne 3amay 1
68. | Pemenue 3amau 1
69. | Pemenue 3amau 1
70. Pemenne 3aqau 1
71. | INnomane cheps 1
72. Pemenne 3amau 1
73. Pemenne 3aqau 1
74. Pemenne 3amau 1
75. | O6obmarommii ypok 1
76. | KourpoabHasi padora Ne3 1
IloBTOpEeHMe — 26
77 Ob6o6miatomiee nmoropenne 11 moHsTH 1 MeTonoB Kypca reomerprn 10—11 kiaccos, 1
cucTeMaTn3alys 3HaHuil: «llapaieTbHOCTD IPSIMBIX M TUNIOCKOCTEH B IPOCTPAHCTBE)
78 Ob6o6miatomiee nmoropenne 11 moHsTH 1 MeTonoB Kypca reomerprn 10—11 kiaccos, 1
cucreMaTH3auus 3HaHui: «[lapanienbHOCTh NPSAMBIX M INIOCKOCTEH B IPOCTPAHCTBEY
79, Ob6o6uratomiee nosropenue 11 moustuii 1 Meronos kypca reomerprn 10—11 kiaccos, 1
CHCTeMaTH3alusl 3HaHUH: «BEeKTOpbI B IPOCTPaHCTBE»
80. Ob6o6uratomiee noropenre 11 moustuii 1 Meronos Kypca reomerpun 10—11 kiaccos, 1
CHCTeMaTH3alusl 3HAaHUH: «BEKTOpbI B MPOCTPaHCTBE»
81, Ob6o6uratomiee noropenre 11 moustuii 1 Meronos Kypca reomerprn 10—11 kiaccos, 1
cucTeMarn3aiys 3Hanuii: "O0beM MHOrorpaHHuKa'
82, O6o6uiatoriee nosropeHue 11 moustuii U Mmeronos Kypca reomerpun 10—11 kiaccos, 1
cucTeMaru3ais 3Hanuii: "O0beM MHOrorpaHHuKa"
83, O6o6uratoriee nosroperue 11 moustuii U Mmeronos kypca reomerpun 10—11 kiaccos, 1
cucTeMaru3anys 3Hanuii: "[lomaam mnoBepXHOCTH U 00BEMBI KPYTJIbIX Ten"
84, Ob6o6uiatoriee nosropeHue 11 moustuii U MerooB Kypca reomerpun 10—11 kiaccos, 1
cucTeMaru3anus 3Hanuii: "[lomaam noBepXHOCTH U 00BEMBI KPYTJIbIX Ten"
85. | Pemenue 3amau 1
86. | Pemenue 3amau 1
87. | Pemenue 3amau 1
88. | Pemenue 3amau 1
89. | Pemenue 3amau 1
90. | Pemenue 3amau 1
91. | Pemenue 3amau 1
92. | Pemenue 3amau 1
93. | KouTposbHas padora Ned 1
94. | Pemenue tecroB EID 1
95. | Pemenue tecroB EID 1
96. | Pemenue tecroB EID 1
97. | Pemenue tecroB EID 1
98. | Pemenue tecroB EID 1
99. | Pemenue tecroB EID 1
100. | Pemrenne tectoB EI'D 1
101. | Pemrenne tectoB EI'D 1
102. | UroroBblit ypok 1
OBHIEE KOJIMYECTBO YACOB 11O ITPOTPAMME 102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIBbHOM ITPOI'PAMMBI

10 KJIACC
nposlgg;l‘emor IIpoBepsiembIe peAMETHBIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHOM NPOrpPaMMBbI CPeIHEro
0 pesyabTaTa 0011ero odopa3oBanusi
7 I'eomerpus
7.1 OmnepupoBath MOHATHIAMH: TOUYKA, PsMast, TTIOCKOCTh
7.2 [TpuMeHsATh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUSI U3 HUX IIPU PEIICHUH T€OMETPHUUECKHX 3a/1a4
7.3 OnepupoBaTh NOHATHIMU: NTAPAILIEITHHOCTD U MEPIEHUKYIISIPHOCTD MPSAMBIX U TUIOCKOCTEH
7.4 KnaccudummpoBaTh B3auMHOE pacrioioKeHHe IPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE
75 OnepupoBaTh MOHATHIMU: IBYIPaHHBIN Yroi, TPaHu IBYIPaHHOTO yIia, pedpo IBYrpaHHOrO YIiia, JIWHEHHbIH
yroJ JBYTPaHHOTO yIiia, IpajycHas Mepa JIByIPaHHOro yriia
76 OnepupoBaTth MOHATHIMU: MHOTOrpaHHHK, BBINYKJIBIA W HEBBITYKJIBI MHOTOTPAaHHHUK, 3JIEMEHTBI
MHOTOIpaHHHUKA, TPAaBUIILHBIA MHOTOIPaHHHUK
7.7 Pacrnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPaHHUKOB (IIMPaMuia, MpU3Ma, IPsIMOYTOJIbHBIN NapauleNnenumne, Kyo)
78 KnaccudunmpoBaTh MHOrorpaHHUKH, BEIOMpasi OCHOBaHUS JUJIsl KiacCH(UKaIMH (BBITYKIIbIE U HEBBITYKIIBIE
MHOTOTPaHHUKH, NPAaBUJIbHBIE MHOTOIPAHHUKH, NIPSIMbIE M HAKJIIOHHBIE ITPU3MBI, TTApAJLIENICUTICb])
7.9 OnepupoBath MOHATHIAMH: CEKYIIAs IFIOCKOCTh, CEYEHHE MHOTOIPaHHUKOB
7.10 OOBSICHSTH PUHLIMUIIBL TOCTPOEHHSI CEYSHUI MHOTOTPaHHUKOB, UCTIONbB3YsI METOJI CJIE/IOB
711 CTpouTh CeueHHs MHOT'OIPAHHHKOB METOIOM CJIE/IOB, BBIMOJIHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH U3 PUCYHKOB
HPOCTHIX 00BEMHBIX (PUTyp: BUI CBEpXY, COOKY, CHU3Y
Pemrath 3a1auu Ha HAXOXK/ICHHUE TEOMETPUYECKUX BEJIMYHH 110 00pa3liaM WM aIrOpUTMaM, NPUMEHSIsl N3BECTHBIE
7.12 aHAJIMTUYECKHUE METO/IbI TIPH PELIEHUH CTAaHIAPTHBIX MaTEMAaTHYECKUX 3a71a4 Ha BEIYMCIICHHE PACCTOSTHUNA MEXIy
JBYMS TOYKaMH, OT TOUKH J0 NPSIMOH, OT TOYKHAO INIOCKOCTH, MEKY CKPEIIMBAIOIIMMHUCS TPSIMBIMH
Pemats 3a7aun Ha HAXOXKACHUE TEOMETPHUYECKUX BEJIMYMH 10 00pa31aM MM alropuTMaM, IPHUMEHSS H3BECTHBIC
7.13 aHAJIUTUYECKUE METOABI IPH PELIEHUN CTAHAAPTHBIX MaTEMaTHYECKUX 3a/1a4 Ha BEIYHUCIICHHE YTIIOB MEXIY
CKpELIMBAIOIMMHUCS IPSIMBIMH, MEXKIY NPSIMOH M IIJIOCKOCTBIO, ME&KAY INIOCKOCTSIMU, IBYTPaHHBIX YITIOB
714 Brrancnsats 00bEMBI 1 IIIOMIAAN TOBEPXHOCTEH MHOIOTPaHHUKOB (TIpHU3Ma, IIMPaMKAA) C IPUMEHEHHUEM (GopMyi,
BBIYUCIIATh COOTHOLIEHHS MEXY IUIOIAIIMU TIOBEPXHOCTEH, 00bEMaMH MOAOOHBIX MHOIOTPaHHHUKOB
715 OnepupoBaTh MOHATUAMH: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh M INIOCKOCTh CHMMETPHH, LIEHTP, OCh U
IUIOCKOCTh CHMMETPUH (PUT'YPHI
716 H3Bnekats, IpeoOpa3oBbIBATE U HHTEPIPETHPOBATH HH(POPMALIHIO O POCTPAHCTBEHHBIX TEOMETPUYECKHX
¢urypax, npeacTaBIeHHYIO Ha YepTeKaxX M PUCYHKAX
717 [pumensTs reoMeTpuyeckie (HaxThl U pEIISHHS CTEPEOMETPUUSCKUX 3a/1ad, IPENONATaloX HECKOIBKO
LIarOB PEIIEHHs, €CIIM yCIOBHs NPUMEHEHHMS 3a1aHbl B IBHOH opme
718 [IpumMensaTh NpoCTeiire NpOorpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMM YHHKAIIHOHHbIE CHCTEMbI IPH PEIeHHN
CTEpEOMETPHUECKHX 3313
719 [puBomUTH MPUMEPHI MaTEMATHUECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KHU3HH, PAcIIO3HABATh IPOSIBICHHE
3aKOHOB I'€OMETPUH B ICKYCCTBE
[IpuMeHsATh NONy4YeHHBIE 3HAHUS Ha NPaKTUKE: aHAIN3UPOBATh PeajibHbIe CHTYalld ¥ IPUMEHSATH U3y4eHHbIC
TIOHATHS B IIPOLIECCE TIOMCKA PELICHNS] MaTeMaTHIeCKH ChOpMyITHpOBaHHON MPOOIEMbI, MOJEITUPOBAT
7.20 peabHbIe CUTYAIlU Ha S3bIKEe T€OMETPHH, UCCIIeI0BATh IIOCTPOCHHbIE MOJIEIH C UCIIONIB30BAaHUEM
reOMETPUYECKUX IIOHATHI U TeopeM, amrapaTa aireOpbl, pemarh MPaKTHIeCKUe 3a1aqu, CBSI3aHHBIE C
HAaXOKACHHEM T'eOMETPHUYECKUX BEIUYUH
11 KJIACC
nposl:;?lemor IIpoBepsiemble peaMeTHBIE Pe3yIbTATHI OCBOCHHSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeJHEro
0 pesybTaTa o01uiero od0pasoBaHust
6 I'eomerpus
6.1 OmnepupoBaTh MOHATHAMH: MWINHAPUYECKAst TOBEPXHOCTH, 00pa3yloIie IITHHAPHIECKO TOBEPXHOCTH,
LIJTMHAP, KOHWYECKas MIOBEPXHOCTh, 00pa3yronye KOHMYECKOH MOBEPXHOCTH, KOHYC, chepruecKas IOBEPXHOCTh
6.2 Pacrio3HaBaTh Tena BpamieHust (IIIMHIP, KOHYC, cdepa U 1map)




6.3

OOBACHATH CIIOCOOBI TIONYYCHUS TSN BPAIICHUS

6.4 KnaccudunmpoBaTh B3auMHOE pacroiokeHue cepbl U IIIOCKOCTH

65 OmneprpoBaTh MOHATHAMU: IAPOBOW CErMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CETMEHTa, IapOBOH CIIOH,
OCHOBAHHE IIAPOBOT0 CJI0sI, BEICOTA IIAPOBOTO CJI0SI, ITAPOBOM CEKTOP

6.6 Beruncisite 00BbEMBI U IIIONIAIN TOBEPXHOCTEH TeJl BpallleHUs], FTEOMETPHUYECKUX TeJl ¢ MpUMEHeHneM (Gopmyn

6.7 OmnepupoBaTth MOHATHSIMHU: MHOTOTPaHHHK, BIIMCAHHBIN B cepy U ONUCAHHBIH OKOJIo cepsl, chepa, BIICaHHAS
B MHOTOTPaHHUK HJIM TEJIO BpAIEHUS

6.8 BBIUHCIISATE COOTHOMEHHUS] MKy IUIOMIAIIMH TOBEPXHOCTEH M 00bEMaMu MOTOOHBIX Tel

6.9 N3o0paxath n3ydaeMble QUIYpHI OT PYKH H C IPUMEHEHHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB

6.10 BBIMoHATS (BBIHOCHBIE) TIJIOCKHME YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTyp: BUJ CBEPXY, COOKY, CHU3Y;
CTPOUTH CEUEHHS Tell BpaIlleHUs

6.11 W3Bnekath, MHTEPIPETUPOBATH U IPEOOPa30BBIBATh HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX TEOMETPUYECKIX
¢durypax, npeiCcTaBIeHHYIO Ha YepTexax U PUCYHKAX

6.12 [TpumeHnsTh reoMeTprueckre QaKThl AJIs PELICHHs CTEPEOMETPHUECKUX 3a]1au, IPEIoIaralonX HECKOIbKO
IIaroB pelleHsl, eCly yCIOBUs IPUMEHEHUsI 3aJIaHbI B SIBHOH (hopme

6.13 OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BBINOMHATH NEHCTBHS CIIOKEHUsI BEKTOPOB, BEIUUTAHHSI BEKTOPOB 1 YMHOXKEHHSI BEKTOpA Ha YHCIIO, OOBSICHSTS,
KaKMMHM CBOMCTBAMH OHH 00JIa/Ial0T

6.15 [TpuMeHsTH NpaBUIIO MapaUIeTIeNUIe1a IPU CI0KESHUH BEKTOPOB
OnepupoBath MOHATHIMH: IEKAPTOBBI KOOPIUHATHI B TPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA, PABEHCTBO

6.16 BEKTOPOB, KOOP/IMHATHI BEKTOPA, YI'OJI MEXKAY BEKTOPaMH, CKaJISIPHOE MPOU3BEICHIE BEKTOPOB, KOJUTHHEAPHBIE U
KOMIUIaHAPHBIE BEKTOPHI

6.17 HaxonuTb cyMMy BEKTOPOB ¥ IIPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEX/Y BEKTOPAMH, CKAISIPHOE
NpOU3Be/ICHHE, PACKIIaIbIBATh BEKTOP 110 IBYM HEKOJIMHEAPHBIM BEKTOPaM

6.18 3aJaBaTh IIOCKOCTh YPaBHEHHEM B ICKAPTOBOM CHCTEME KOOPAUHAT

6.19 Pemath npocTeiiye reoMeTpuueckre 3aa4y Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOI'O METOIa

6.20 Pemats 3a7aun Ha JOKa3aTEIbCTBO MATEMAaTHYECKNX OTHOIICHUH M HAXOXKACHUE TE€OMETPUYECKUX BEJIMYUH 1O
o0pa3uaM WM ajIropuTMaM, IPUMEHs M3BECTHBIE METO/IbI IPH PEIICHHU CTaHIAPTHBIX MaTeMaTHYECKUX 3a/1a4

6.21 [TpumensaTh npocTeiiime NporpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMM yHHKAIIMOHHBIE CUCTEMBI IPH PEICHUN
CTEpEOMETPHUECKHX 3312

6.22 [puBomuTh MPUMEPHI MATEMaTHYECKUX 3aKOHOMEPHOCTEH B IPHPOJE U KHU3HH, PAacIO3HABATh IIPOSIBICHHE
3aKOHOB I'€OMETPUH B HICKYCCTBE
[TpumMeHATH HOMy4YeHHBIC 3HAHUS Ha MPAKTHKE: aHAIN3HUPOBATh PEasIbHbIC CUTYalluH U IPUMEHATh U3yICHHBIE
TIOHATHS B IIPOLIECCE IOMCKa PELICHUS] MaTeMaTHIeCKH c(HOPMYITUPOBAHHOMN MPOOIEMBI, MOACIHUPOBATE

6.23 peanbHbIe CUTYAIlU Ha S3bIKEe T€OMETPHH, UCCIe0BaTh IIOCTPOCHHbIE MOJEIH C UCIIOIB30BAaHUEM

reOMeTPUYECKUX TIOHATUH U TeopeM, allapaTa aareOpbl, pemars NpaKTHIeCKUe 3a1a4H, CBsI3aHHbIE C
HaXO0XJICHUEM I€OMETPUUECKUX BETHINH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUS
10 KJIACC

Kop

IlpoBepsieMblii 3J1eMEHT COEeP:KAHUS

I'eomerpus

7.1

OCHOBHEIE ITOHATUS CTCPCOMCTPUU. TO‘-IKEI, npsamast, I0CKOCTb, IPOCTPAHCTBO. ITousTre 06 aKCHOMATUYECKOM
MOCTPOCHHNHU CTCPCOMETPUMN: AKCHUOMBI CTCPCOMETPUU U CIICACTBUA U3 HUX

7.2

BzauMHoe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MepeceKarolecs, NapalelbHble U CKPEIUBAIOIUECs
npsimble. [lapaurenbHOCTh IPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE: MapajulelIbHBIE NPSMBbIE B IPOCTPAHCTBE,
MapaIeIbHOCTD TPEX MPSMBIX, TAPAJUIETBHOCTD IPSIMOM U IJIOCKOCTH. Y TIIBIC COHANPABICHHBIMHI CTOPOHAMH, YTOJI
MEXy IPAMBIMH B IIPOCTpaHCTBe. [lapajuienbHOCTh MIIOCKOCTEl: apauleNbHbIe INIOCKOCTH, CBOKCTBA
napauIebHBIX ockocTel. [Ipocreiimme npocTpancTBeHHBIE PUTYpBI HA TNIOCKOCTH: TETPa’Ip, Kyo,
napajulelienuIe]], IOCTpOeHUe CeYeHUH

7.3

[leprieHAMKyYIAPHOCTD MPSIMOM U INIOCKOCTU: NEPIEHINKYIAPHBIE IPSIMBIE B IPOCTPAHCTBE, NPSIMbIE NMapasuIeNbHbIe
U TIepHEeHUKYIISIpHBIE K TNIOCKOCTH, MPU3HAK MEPHIEHINKYIIPHOCTH MPSIMOM U INIOCKOCTH, TeopeMa O MpIMOn
MePIEeHANKYISAPHON IITOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXTy IIPSAMOMN M MIIOCKOCTBIO, IBYTPAHHBIN Yo,
JIUHEHHBIN yron AByrpaHHoro yria. [lepneHankynsp U HaKIOHHBIE: PacCCTOSHUE OT TOYKHU 0 MIIOCKOCTH,
paccTosiHre OT NPSMO¥ 10 THIOCKOCTH, TIPOEKIIMS (PUI'YpPBI Ha TUIOCKOCTh. [lepneHnnKysIpHOCTh TIIOCKOCTEH:
MIPU3HAK NEPIEHIUKYISIPHOCTU ABYX IuIockocTeil. TeopeMa o TpéX nepneHuKysipax

7.4

[ToHsATHE MHOTOTpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBITYKIIBIE U HEBBIIYKJIbIE MHOIOIPaHHUKH,
pa3BépTka MHOrorpaHsauka. Ilpu3sma: n-yronpHas npu3Ma, rpaHd U OCHOBAaHUS MPU3MBI, TIpsAMasi U HAKJIOHHAs
NPU3MBbI, OOKOBas M TIOJIHAsI TOBEPXHOCTH MPU3MBL. [lapannenenues, TpsMOYToibHbINA MapauleNienuIe]] 1 ero
cBoiicTBa. [lupamua: N-yronpHasi MpaMuza, TpaHu U OCHOBAHHE MUPaMUJIbI, OOKOBAs U MOJTHAS TIOBEPXHOCTh
NUpaMU/Ibl, IPAaBWIbHAS U YCEUEHHAS MUpaMuIa. DJIEMEHTHI IPU3MBI U MUpaMuIsl. [IpaBuIbHbIE MHOTOTpAaHHUKH:
MIOHATHE IIPABWIBHOIO MHOIOI'PaHHUKA, [TPaBUWJIbHAS [IPU3Ma U PaBUIIbHAS IMPaMUA, IPABWIbHAS TPEYT OJIbHAS
nUpaMuia ¥ NpaBUIBHBIA TeTpalp, Ky0. [IpencraBienne o mpaBUIIbHBIX MHOTOIPAHHUKAX: OKTadp, JOAEKadIp 1
ukocayapyrue CedeHus: IpU3Mbl U TUPAMUIBI

7.5

CI/IMMCTpI/Iﬂ B IIPOCTPAHCTBE: CUMMETPHUSA OTHOCUTEIIBHO TOYKH, HpﬂMOﬁ, IJIOCKOCTH. DJIEMEHTHI CUMMCTpPHUU B
nMpaMuaax, nmapajjicJICnureaax, npaBujIbHbIX MHOIOIpaHHHUKaX

7.6

BbrunciieHne 2ieMeHTOB MHOTOTPaHHUKOB: pEOpa, IraroHaiu, yrisl. [1nomaas G0KOBOIM MOBEPXHOCTH M HIOJIHON
MIOBEPXHOCTH MPSMOI IPU3MBI, TUIONIAAb OCHOBAaHHUM, TeopeMa 0 OOKOBOI MOBEPXHOCTH NMpsAMON npu3Mebl. [noma e
OOKOBOI TTOBEPXHOCTU M MMOBEPXHOCTH MPABUIIBHOM MTUPaMHIBI, TEOPEMA O TUIOMIAAN YCEYEHHOW TUPaMUJIBL.
[onsitue 00 00bEMe. OOBEM MUpaMH/IbL, TPU3MBI

7.7

[omoOHbIe Tena B mpoctpaHcTBe. COOTHOLICHUsI MEXK/Y IUIOIIAIIMH MTOBEPXHOCTEH, 00bEMaMH MOI00HBIX Tl

11 KJIACC

Kox

IIpoBepsieMblii 2JIeMEHT CO/IePKAHUSI

I'eomerpus

6.1

unuHapuyeckas MOBEPXHOCTh, 00pa3yoIue IMIHHAPHYECKON TOBEPXHOCTH, OCh [IMINHIPHUYECKON TOBEPXHOCTH.
I{umHap: ocHOBaHUS U OOKOBasi HOBEPXHOCTh, 00pa3yloIas U och, IUIOMA b OOKOBOH U ITOITHOHN ITOBEPXHOCTH

6.2

Konnueckast HOBEpXHOCTh, 00pa3yIoIIie KOHMIECKOI TOBEPXHOCTH, OCh M BEpIIMHA KOHMYECKON MOBEPXHOCTH.
Konyc: ocHOBaHUe 1 BepIrHA, 00pa3yromiasi U 0Ch, IO s> OOKOBOW U ITOIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC:
00pa3yromme 1 BBICOTa, OCHOBaHHS M OOKOBasi TOBEPXHOCTh

6.3

Coepa u map: neHTp, paauyc, TMaMeTp, INIONIalb IIOBEPXHOCTH cdepbl. B3anmHoe pacnionoxeHue cepsl 1
IUIOCKOCTH, KacaTeNbHas INIOCKOCTh K cepe, mionaip cheprl

6.4

N3o06pakeHne Ten BpamieHns Ha INIOCKOCTH. Pa3BEpTka munuHApa B KOHyca

6.5

KomOuHammy Tes BpallleHusl 1 MHOTOIpaHHUKOB. MHOIOrpaHHHUK, ONMCAHHBIA OKOJIO cdepbl, cdepa, BOHCAHHAS B
MHOTOIPaHHHUK, WJIH TEJI0 BPAIICHNUS

6.6

[onsiTie 06 06péMe. OcHOBHEIE CBOMCTBAa 006EMOB Tell. Teopema 00 00BEME IPSAMOYTOIEHOTO TapalIeNeNuIIeaa U
cnencteus u3 He€. OO0BEM mumHApa, KoHyca. O0BEM mapa u miomanb chepbl

6.7

[Tomo6HeIe Tena B mpocTparcTBe. COOTHOIICHUS MEXKY IUIOMIAISIMHU TIOBEPXHOCTEH, 00bEMaMu OTOOHBIX TeJ

6.8

Ceuenus mmrHpa (TTapauieTbHO U NEPICHINKYIIIPHO OCH), CEYCHNUS KOHYca (TTapaiieTbHOe OCHOBAHUIO U
NpOoXOoJisliee Yyepe3 BEpIIHHY), CEUCHHUs I1apa

6.9

BCKTOp Ha IJIOCKOCTH U B IPOCTPAHCTBE. CrnoxeHue u BEIYMTaHHE BCKTOPOB. VMHOXEHIE BCKTOpPA HAa YUCJIO.
Pasnoxenne BCKTOpa 11O TpCM HECKOMIUTaHAPHBIM BEKTOpaM. HpaBI/IJ'IO napajuieIcneaa. Pemenne 3anaad,
CBSI3aHHBIX C IPUMCHCHUCM IIPABUJI ,Z[CI>'ICTBPII>'I C BEKTOpaMu

6.10

[IpsmoyronbHast cucTeMa KoopauHAT B mpoctpaHcTBe. Koopaunater BekTopa. [Ipocreiinme 3a1aun B KOOpAXHATAX.
VYron Mexay Bektopamu. CKasipHOE IPON3BEACHHE BEKTOPOB. BBIUNCIICHNE YTIIOB MEXKAY MIPSIMBIMHU 1
m1ockocTsIMU. KoopIMHATHO-BEKTOPHBIN METO NIPU PELICHUN TEOMETPUUECKUX 33124




INPOBEPSAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJILHOM ITPOT'PAMMBI CPEJTHET'O OBIIET'O OBPA3OBAHUSA

Kon
NMpoBepPsieMOro
TpeOoBaHuUs

IIpoBepsiemble TpeOOBaHMA K NMPeAMETHBIM Pe3yJIbTATAM OCBOCHHMS OCHOBHOII 00pa3oBaTe1bHOM
NMPOrpamMMbl CpeiHero 001ero o0pa3oBanus

Branenue MeronamMu 0Ka3aTeNbCTB, ATOPUTMaMH PEIICHNS 3a/1ad; yMEeHHe OpMyIupoBaTh U
OIIEpPUPOBATh MOHATUSAMU: ONpEAEICHNE, aKCHOMa, TEOpEMa, CIEACTBHE, CBOMCTBO, IPU3HAK,
JIOKa3aTeNbCTBO, PABHOCHIIBHBIE (DOPMYIHPOBKY; IPUMEHSTh MX; YMEHHE OPMYIHPOBAaTh 00paTHOE U
MIPOTUBOMOIOKHOE YTBEPKJICHHUE, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, UCIIONIb30BAaTh METO
MaTeMaTU4eCKOW MHIYKIUH; IPOBOJUTH JJOKA3aTEIbHbIE PACCYKICHU IIPH PELIEHNH 3ajiay, OLIEHUBATh
JIOTHYECKYIO MTPAaBUIBHOCTD PACCYXACHUN; YMEHHE ONEPUPOBAThH MOHATUSIMI: MHOXKECTBO,
MIOJMHOXECTBO, OIlEPallMi HaJl MHOKECTBAMHU; YMEHHE UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapat Ul OIMCaHUs peaslbHBIX MPOLECCOB U ABJICHUH U MIPU PELIEHNH 3a/1a4, B TOM YUCIIE U3 APYTUX
y4eOHBIX TIPEIMETOB; YMEHUE OTIEPUPOBATh OHATHIMU: Tpad, CBA3HBIN rpad, AepeBo, MK, Tpad Ha
TUTOCKOCTH; YMEHHE 33/1aBaTh M OMUCHIBATH rpadbl pa3InYHBIMK CIIOCOOaMM; UCTIONB30BaTh Tpadbl MpU
peleHnH 3a1a4

YMeHue onepupoBaTh NOHATUSAMU: HATYPAIbHOE YUCIIO, LIEI0E YHUCIIO, CTETEHb C IIENbIM MTOKA3aTeIeM,
KOpEHb HaTypaJIbHOI CTENeHN, CTENEeHb ¢ PallMOHAIBHBIM [TOKa3aTeleM, CTENEeHb C IEHCTBUTENBHBIM
HoKasateseM, Jorapu(M 4ucia, CUHYC, KOCHHYC U TAaHI'€HC IIPOU3BOJILHOIO YUCHIA, OCTATOK I10 MOAYJIIO,
PpaLMOHATIBHOE YUCII0, UPPALMOHATIBHOE YUCII0, MHO)KECTBA HATYPAJIbHBIX, LIENbIX, PALIMOHAIBHBIX,
JICUCTBUTEIBHBIX YKCEIl; YMEHUE UCITONIBb30BATh MPU3HAKY JIETMMOCTH, HAUMEHBIINH 00U ANUTENb U
HauMeHbllIee o0liee KpaTHoe, aaroput™ EBKkinaa npu perieHny 3a1a4d; 3HAaKOMCTBO C Pa3IMYHBIMU
TIO3UIIMOHHBIMH CHCTEMaMH CUHCIICHHUS; YMEHHE BBIIIOIHATH BHIYMCICHUE 3HAUEHHUI 1 TIpeoOpa3oBaHus
BBIPKEHUI CO CTENEHsIMHU U JorapupmMamu, mpeodpa3oBaHus ApoOHO-paIIMOHAIBHBIX BBIPAXKEHHI;
yYMEHHE OIepUPOBATh MOHITUSIMH: MOCIIEI0BATEIBHOCTD, apu(pMeTHUECKasT IPOrPECCHsI, TEOMETPHIECKas
nporpeccusi, 0eCKOHEUHO YObIBaIoIIasi FeoMeTpruIecKasi Iporpeccus; yMeHHe 3a1aBaTh
MIOCJIEIOBATENILHOCTH, B TOM YHCIIE C IOMOILBIO PEKYPPEHTHBIX (POPMYIT; YMEHHE ONIEPUPOBAThH
MOHATHAMHU: KOMIIJIEKCHOE YHUCIIO, CONPSKEHHBIE KOMITJIEKCHBIE YUCIIa, MOYJIb M apTyMEHT
KOMIIIEKCHOTO YHcia, (popMa 3alicH KOMIUIEKCHBIX YHCeN (TeOMEeTpHYecKas, TPUrOHOMETpHYecKas 1
anredpanyeckas); yMeTb IPOU3BOANUTH apupMeTHIECKUe AeHCTBHS ¢ KOMIUIEKCHBIMH YHCIIaMHU;
HPUBOAUTH IIPUMEPBHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEIT; OIIEPUPOBATh MOHATHAMU: MaTpULa 2X2 U
3%3, ompeaenuTenab MaTPHUILIbl, TEOMETPUUECKHH CMbICI ONIPENEeTUTENs

YMeHue onepupoBaTh NOHATUSIMU: PALMOHAIBbHBIE, HPPALUOHAIIBHBIE, I0KA3aTENIbHbBIC, CTEIICHHBIE,
norapuMuyecKre, TPUrOHOMETPHYECKUE YpaBHEHHS U HEPaBEHCTBA, UX CUCTEMbI; YMCHHUE OIIEPUPOBAThH
HOHATHUAMHU: TOXKIECTBO, TOKAECTBEHHOE IIpeodpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTeMa ypaBHEHHH
1 HEPaBEHCTB, PABHOCHIILHOCTh YPAaBHEHUH, HEPABEHCTB U CUCTEM; YMEHHE pellaTh ypaBHEHUS,
HEpPaBEHCTBA U CUCTEMBI C TIOMOIIBIO PA3JINYHBIX IPHEMOB; pellaTh YpaBHEHUs], HEPABEHCTBA U CUCTEMBI C
rapamMeTpoM; IPUMEHSTh YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI IS pELIEHHs] MaTeMaTHIeCKUX 3a1a4 U
3a/1a4 U3 Pa3IMYHbIX 00IaCTel HAYKU M PeabHOM XKU3HU

YMeHuHe onepupoBaTh NOHATHAME: (GYHKIUS, YETHOCTh (DYHKIMH, IEPUOANIHOCT QYHKINY,
OrpaHMYEHHOCTH (D)YHKIUH, MOHOTOHHOCTH (DYHKIIMH, S9KCTpeMYM (YHKLIMH, HAanOOJbLIee U HAaNMEHbIIee
3Ha4YeHus (HYHKIMU HA TIPOMEXKYTKE, HelpephIBHAS (PYHKIHUSI, aCUMOTOTHI rpaduka GYHKINH, IepBast U
BTOpasi MPOU3BOAHAS (PYHKIMHU, F€OMETPUUECKUI U (GU3MUIECKH CMBICI IPOU3BOAHOM, IepBOOOpa3Hasi,
onpene’IéHHBIH HHTErpall; yMeHHEe HaXOAUTh aCHMIITOTHI rpaduka GyHKIMH; YMEHUE BBIYUCIIATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS, YaCTHOI'O M KOMITO3UIIMN (PYHKIMH, HAXOIUTH YpaBHEHHUE
KacaTeJbHOH K TpaduKy (GYHKINH; YMEHHE HAXOANUTH IPOM3BOAHBIC JIEMEHTAPHBIX (DYHKLHH; YMEHHE
HCIIONB30BaTh IPOM3BOJHYIO I MCCIeNOBaHUs QYHKIHMI, HAXOOUTh HANOONBIINE U HAMMEHbBIIHE
3HaueHUs (YHKLUIA; CTPOUTH IPpah)Ki MHOTOWICHOB C MCIIOJIb30BAaHHEM arIiapaTa MaTeMaTHIeCKOro
aHaNN3a; IPUMEHATH IIPOU3BOIHYIO JUIS HAXOXKICHHUS HAWTYYIIEro pemeHus B IPUKIAJHBIX, B TOM YUCIIe
COLMATIbHO-OKOHOMHYECKHX U (PU3MUECKHUX 3aJa4ax; HaXOOUTh IUIOMWAIN U 00EMBI (GDUT'Yp C TIOMOIIBIO
HHTErpaa; NPUBOIUTH MPUMEPBEl MAaTEMaTHYECKOTO MOACIMPOBAHHMS C TIOMOILBIO IH(depeHInaTbHBIX
YpaBHEHUI

YMeHwne orneprupoBaTh MOHATHUAMHE: Tpaduk QyHKINK, 0OpaTHAS QYHKINSA, KOMIOZHITUS (QYHKITHH,
nuHeWHas QYHKIWS, KBaApaTUIHAs QYHKIWS, pallMOHANbHAS (QYHKITUS, CTCTICHHAS (YHKITHS,
TPUTOHOMETpUYECKUE (PYHKIUH, OOpaTHBIE TPUTIOHOMETPHYECKHE (YHKINH, TOKa3aTeNbHas U
morapupMudecKas QyHKIINH;, YMEHUE CTPOUTDH TpadUKU H3yICHHBIX ()YHKITHH, BBITIONHAT
rpeoOpa3oBaHus TPaQUKOB HYHKIHH, UCIIONB30BaTh TPpadUKH IS H3YUSHHS IPOIECCOB M 3aBUCUMOCTEH,
TIPY peIIeHUH 3a/1a4d U3 APYTUX yIeOHBIX MPEAMETOB H 3a]1ad U3 PeaTbHOM KHU3HHU; BRIpAXaTh (hopMyaaMu
3aBHCHMOCTH MEKAY BEIMYNHAMH; HCIOIB30BaTh CBOWCTBA U rpadMKu QYHKIMH JUTS PEIICHNS
YpaBHEHHI, HEPABEHCTB M 337134 C apaMeTpaMi; H300pakaTh Ha KOOPAMHATHOM INIOCKOCTH MHOXKECTBA
peneHni ypaBHEHNH, HEPAaBEHCTB U MX CUCTEM

VMmenne peuIaTh TCKCTOBLIC 3aJa41 PA3HBIX TUIIOB (B TOM YHUCJIC HA IPOUCHTHI, 10JIM U YaCTH, HA
JABHIKCHHUC, pa60Ty, CTOMMOCTDb TOBAPOB U YCIIYyTI', HAJIOI'H, 3a/1a4U U3 obnactu YIpaBJICHUS JIMYHBIMU U
CEMCUHBIMH (1)I/IHaHC3MI/I); COCTABJIATH BBIPAKCHUSA, YPABHCHUS, HCPABCHCTBA U X CUCTCMbI 110 YCJIOBUIO




3aJ1auy, UCCIIEIOBATH MOJTYYEHHOE PEIICHHE U OLIEHUBATh ITPaBON000HOCT PE3yIbTaTOB; YMEHHE
MOJIEJINPOBATh peaJIbHbIE CUTYAIlH Ha SI3bIKE MATEMAaTUKH; COCTaBIISITh BBIPAXKECHUS, ypaBHEHUS,
HEPaBEHCTBA U X CUCTEMBI 110 YCIIOBHIO 3a/1a4M, UCCIEJ0BATh IOCTPOEHHBIE MOEIH C UCIOIb30BaHUEM
anmapara anreOpbl, HHTEPIIPETHPOBATh NOIYIeHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATUSIME: CpeiHee apuMeTHIecKoe, MeIiaHa, HanOoJIbIllee ¥ HaUMEHbIIIee
3HA4YEHMsI, pa3Max, JUCIEPCHs, CTAHIapTHOE OTKIOHEHHE YHCIOBOro Habopa; yMEHHE U3BIIEKATh,
HMHTEPIPETHPOBaTh HH(OPMALINIO, PEICTABICHHYIO B TaOINIaxX, Ha Uarpammax, rpadukax,
OTPaXKAIOMIYIO CBOMCTBA peaIbHBIX IPOIECCOB U SIBJICHUI; TPEICTaBISATh HHPOPMALIUIO C TIOMOIIbIO
TaOJIHI] U AMArpaMM; UCCIIE0BATh CTATUCTHYECKUE TAHHBIE, B TOM YHCIIE C IPUMEHEHUEM TpauIecKux
METOJIOB U 3JIEKTPOHHBIX CPENICTB; rpadMUECKH HCCIIEI0BATh COBMECTHBIE HAOIIOICHUSI C TIOMOIIBIO
JarpaMM paccerBaHUsl U JIMHEHHOW perpeccun

YMeHue onepupoBaTh MOHATUSMHE: CIIY4alHBII OIBIT M CITy4aiHOe COOBITHE, BEPOSITHOCTD CIIy4aifHOTO
COOBITHS; YMEHHE BBIYHCIISATH BEPOSITHOCTD C HCIIONB30BAaHUEM TPapUIECKIX METOIOB; IPUMEHSThH
(OpMyIIBI CIIOKEHHS M YMHOXXEHUS BEPOSITHOCTEN, POpMYITy MOITHON BeposTHOCTH, hopmyny bepHymim,
KOMOHMHATOpHBIE (DAaKTHI ¥ (POPMYJIBI; OLIEHUBATH BEPOSITHOCTH PEANBHBIX COOBITHIA; YMEHHE OIIEPUPOBATh
MOHATHAMU: ClTydaiiHas BeIMUYUHA, paclpeielieHne BepOoSTHOCTEH, MaTeMaTHIeCKOe OXKUIaHuE,
JCTIEPCHUs ¥ CTaHAapPTHOE OTKJIOHEHUE CITy4alHOW BETMYHMHBI, (DYHKIIMU pacpe/ieieHHs U INIOTHOCTH
PaBHOMEPHOTO, I0KA3aTEILHOTO M HOPMAIBHOTO PACIIPEAEIEHUN; YMEHUE UCTIONb30BATh CBOWCTBA
U3y4YEeHHBIX PaCIpe/IeIeHUH ISl peleH s 3a/1a4; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBIINX YHCET,
METO/Ibl BHIOOPOYHBIX UCCIIEJOBAHUH; YMEHHE NPUBOANTH IPUMEPHI TIPOSIBIICHUS 3aKOHA OOJIBIINX YHCENT
B IIPUPOJIHBIX U OOLIECTBEHHBIX SIBJIICHUSX; YMEHUE OIIEPUPOBATh NOHATHAMU: COYETaHHE, IEPECTaHOBKa,
YHCIIO COYETaHMH, YUCIIO IepecTaHOBOK; OnHOM HbIOTOHA; yMEHHE MPUMEHSITh KOMOMHATOPHBIE (DaKTHI U
paccykIeHus JUis pelleHHst 33/1a4; OLICHUBATh BEPOSTHOCTH PEaIbHBIX COOBITHIN, COCTABISATh
BEPOSITHOCTHYIO MOJIENb U HHTEPIIPETUPOBATH MOJTYUSHHBINH pe3ynbTaT

‘YMeHue onepupoBaTh NOHATHAMU: TOUYKA, IpsMasi, IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYUHA
yria, IUIOCKUM YroJl, JBYTPaHHbIN yroj, TPEXTPAHHBIN YIroyl, CKPEIHUBAIOIIKECS IPSIMbIE, IaPAJUIEIbHOCTh
Y NEPIEHANKYIIIPHOCTD NPSAMBIX U IIOCKOCTEH, Yrojl MEXAY NPSAMbIMH, YTOJI MEXAY IPSAMOM U
TUIOCKOCTBIO, YTOJl MEKIY IIOCKOCTSMH, PACCTOSHUE OT TOYKH 0 IJIOCKOCTH, PACCTOSTHUE MEKIY
IPSIMBIMH, PACCTOSIHUE MEXAY IUNIOCKOCTAMM; YMEHHE UCII0Jb30BATh IIPU PELICHUH 3a/1a4 U3yYECHHbIE
(aKThl ¥ TEOpEMBI INIAHUMETPHUHU; YMEHHUE OLICHUBATh Pa3Mephbl OOBEKTOB OKPY)KAIOIEr0 MUPa; CTPOHUTh
MaTEMAaTHYECKHE MOJIENH C IIOMOILBIO TEOMETPUYECKUX MOHATHN U BEJIMYUH, PEIIATh CBA3aHHBIE C HUMHU
NPaKTUYECKUE 3a1a4YH
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YMeHue onepupoBaTh NOHATHAMHU: IUIOMA1b GUTyphl, 00bEM (QUrypBl, MHOrOrpaHHHUK, IPABUIIbHBII
MHOT'OTpaHHUK, CE4eHHEe MHOTOIpaHHUKA, KyO, apajuleNienune], Ipu3Ma, mupaMuza, Gurypa u
HOBEPXHOCTH BpAILEHNs, HIWINHAD, KOHYC, map, cdepa, Iomans cepsl, MIomanb IT0BEpXHOCTH
NHMpaMUIbl, IPU3MBL, KOHYCA, IIHHAPA, 00bEM KyOa, IPSMOYTOIBHOr 0 NapajuleJenunena, MupaMuasl,
MIPU3MBI, HWINHIPA, KOHYyCa, 11apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHU S KOHYCa U LWINH/pA, NapajuieIbHble
OCH WJIM OCHOBAHHMIO, CEUEHHE [1apa, INIOCKOCTh, Kacatommasics cepbl, INHIPa, KOHyca; YMEHHUE
CTPOUTH CEYEeHHE MHOTOIPaHHHKA, H300pa)kaTh MHOTOIPaHHHUKH, (DUTYpHl M HOBEPXHOCTH BpAILECHHs, HX
CEYCHUs], B TOM YHCIIE C TOMOILBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE IIPUMEHSTh CBOMCTBA TEOMETPHUUECKUX
¢buryp, caMoCToATEILHO (POPMYITHPOBATH OMPEASICHHUS U3ydaeMbIX (DUTYp, BEIIBUIATh THUIIOTE3HI O
CBOWCTBAX M NMPU3HAKAX F€OMETPUUECKUX (UTYp, 0OOCHOBBIBATH HIIM ONPOBEPTaTh UX; YMEHHE IIPOBOAUTH
KJIaccuukanuio Gpuryp 1o pasiuyHbIM PHU3HAKaM, BBIIONHATE HEOOXOAMMBIE JOTIOTHUTENIBHEIE
MIOCTPOEHHUS
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YMeHuHe onepupoBaTh NOHATHAMHU: ABHKEHHE B IIPOCTPAHCTBE, NapaJlIeNbHbINA IIEPeHOC, CAMMETPHS Ha
IUIOCKOCTH U B TIPOCTPAHCTBE, ITOBOPOT, IIpeoOpa3oBaHue Mo1001s, MOJOOHbIE (PUTYPEHI; yMEHHE
pacno3HaBaTh paBHBIE U MMOZOOHBIE (PUTYPEL, B TOM YHCIIE B IIPUPOJE, HCKYCCTBE, apXUTEKTYPE;
HCIIONB30BAaTh TEOMETPHUYECKIE OTHOIICHHMS [IPU PEIICHUH 3a1a4; HaXOJUTh TeOMETPHIECKUE BETHINHBI
(mmwHA, yrou, Iwioank, 00bEM) MPH PELICHUH 3a/1a4 U3 JPYrUX YIeOHBIX IPEAMETOB U U3 PeaTbHON
KU3HH; YMEHHE BBIYHCIIATH T€OMETPHIECKHE BEJIMYMHBI (JUTHHA, YToJl, IUIOoMaab, 00BEM, IUIOIAAb
TIOBEPXHOCTH), UCIIONB3YS H3YdeHHbIE ()OPMYIIBI M METOJIBL, B TOM YHCIIE: ILUIOIMIAIh TIOBEPXHOCTH
MUPAMHUIBL, TPU3MBL, KOHYCa, IAIAHIPA, INIOMans chepsr; 00bEM Kyda, IPSIMOYTOIEHOTO
napanielNienuiea, MIpaMUIIb, TIPU3MBL, IHIMHADPA, KOHYyCa, [Iapa; YMEHHEe HaXOAUTh OTHOIICHHE 00BhEMOB
MTOJOOHBIX (HUTYP
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YMeHue onepupoBaTh MOHATHSAMHE: MPSMOYTrOJIbHAS CHCTEMa KOOPIMHAT, BEKTOP, KOOPIMHATHI TOUKH,
KOOPJMHATHI BEKTOPA, CyMMa BEKTOPOB, IIPON3BEACHIE BEKTOPA HA YHCIIO, Pa3JI0KEHHE BEKTOPA T10
6a3ncy, CKaIIpHOE MPOU3BEICHNE, BEKTOPHOE IIPON3BEACHHE, YTOI MEX/y BEKTOPaMH; yMEHHUE
HCTIONIB30BATh BEKTOPHBIN M KOOPANHATHBIN METO JUTA PEIICHNS TEOMETPUIECKUX 3a1ad U 3a/1a4 IPyrux
y4eOHBIX MPEAMETOB
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YMeHue BEIOMpaTh MOIXOJSIINA METO TSl PEIeHNs 33/1a4; IIOHUMAaHUE 3HaYMMOCTH MaTEMaTHKU B
M3Y4EeHUH MPUPOTHBIX M OOIECTBEHHBIX ITPOLECCOB U SIBICHHUH; YMEHHE PAaCIIO3HABATh MPOSIBIICHNE
3aKOHOB MaTEMATUKU B HCKYCCTBE, YMEHUE NPUBOAUTH IPUMEPEI MATEMATUYECKUX OTKPBITUI pOCCUIICKON
Y MUPOBOI MaTeMaTHYECKOW HAyKH




IHEPEYEHB 9JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D IIO MATEMATHUKE

Kox IIpoBepsieMblii 3JIEMEHT COAeP:KAHUS
1 Yucna v BEIYHUCICHUS
1.1 HarypaJsbHble u 1ielible uncna. [Ipu3HaKu IeTMMOCTH LeJbIX YHCElT
1.2 PaunonanbHble yncna. OObIKHOBEHHBIE U JICCATHYHbIC APOOH, IPOLICHTHI, OECKOHEUHBIE IEPHOANYECCKHE IPOOU
1.3 ApudmeTnueckuii KOpeHb HATYPAIbHON cTerneHH. JleiicTBus ¢ apudMeTHYECKUMU KOPHSIMU HATYpPaJIbHOW CTEHCHH
14 CrerneHb ¢ nesbiM nokaszaresieM. CTeneHb ¢ pallMoHaIbHBIM ToKa3aTesieM. CBOICTBA CTETICHH
15 CuHYC, KOCHHYC U TaHI'€HC YHCIJIOBOr0 apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTAHICHC YMCIIOBOrO apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble H HaTypalibHbIe JIOrapudMbl
17 JeiictButenbHble uncia. Apudmerndyeckue onepainn ¢ JCHCTBUTENBHBIME  YHciiaMi. [IpHONMKEHHbIC BBIYKMCICHHS, IpaBUIa
OKpYIJICHHS], IPUKUJIKA U OLICHKA PEe3yNIbTaTa BBIYMCICHHI
1.8 [IpeobpazoBanre BhIpaKCHUI
1.9 KommiekcHsle yncna
2 YpaBHEHHs 1 HEPaBEHCTBA
2.1 Lensle 1 POOHO-paOHAIBHBIE YPaBHEHHS
2.2 HppanuoHanbHble ypaBHEHUS
2.3 TpuroHoMeTpU4eCcKUe ypaBHEHUS
2.4 [Noka3zarenbHbIE U TorapruMIIecKie YpaBHEHHS
25 [lesble 1 qPOOHO-paLOHATIBHBIC HEPABEHCTBA
2.6 HppanuoHanbHble HEPABEHCTBA
2.7 [Noka3zarenbHbIe U JToraprupMHUIECKie HEPaBEeHCTBA
2.8 TpuroHomMeTpuueCcKue HEPABEHCTBA
2.9 CHcTeMbl U COBOKYITHOCTH YPaBHEHHH U HEPaBEHCTB
2.10 YpaBHEHHs1, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
2.11 Marpuia cucteMbl IMHEHHBIX ypaBHEHUH. OnpeleTuTenh MaTPHULIBI
3 DyHKIMM U TpadUKU
31 Oyukuys, cnocoOsl 3amanus QyHkuud. [paduk ¢yHkumu. B3ammHo obOpatHble QyHkimu. UETHble W HEeyéTHBIE (QyHKIWM.
[epuopnueckue GyHKIMU
32 OOGJsacTb OmMpefeNieHHss M MHOXECTBO 3HadeHMH ¢ynkumu. Hynu ¢ynkumu. Ilpomexyrku 3HaKomocrosHcTBa. IIpoMexyTku
MOHOTOHHOCTH (DYHKIIMH. MaKcHMyMbl 1 MUHUMYMBI (yHKIMY. HanGonpliee 1 HaUMEHblee 3HaYeHHE (PYHKLIUH Ha IPOMEXKYTKE
3.3 CreneHHas pyHKIHMS C HATYpaJIbHBIM U 1IeNIbIM NoKa3areneM. EE coiicTa u rpaduk. CBolicTBa M rpaMK KOpHs N-0Oi cTeneHu
34 Tpuronomerpuueckue HyHKIUH, UX CBOMCTBA U rpadHKu
3.5 [Noka3zarenpHas u JiorapupmMudeckas QyHKIMH, UX CBOWCTBA M IpaduKu
3.6 Touku pa3pbiBa. AcumnToTsl rpadukoB GyHkuuit. CBoiicTBa (GYHKIMIA, HEPEPHIBHBIX HAa OTPE3KE
3.7 ITocemoBaTENBHOCTH, CIIOCOOBI 3aJaHMsI [TOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckas ¥ reoMeTpuueckas nporpeccud. Gopmysa CloXKHBIX TPOLEHTOB
4 Hayana MaTtemMaTH4eckoro aHajmsa
4.1 [poussoanast ¢pyHkumu. [Ipou3BoAHbIE AIeMEHTapHbBIX HYHKIUIA
42 [pumeHeHne TPOM3BOIHON K HCCIIEeIOBaHUIO QYHKIINIT HA MOHOTOHHOCTD M 9KCTpeMyMbl. HaxoxkaeHre HanboIbIero ¥ HaMMEHbBILEero
3Ha4YeHHs QYHKIMH Ha OTpe3Ke
4.3 ITepBoobpasHasi. HTerpain
5 MHOecTBa U JIOTHKA
51 MHOXecCTBO, onepaury HaJ MHO)kecTBaMu. Jluarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTD U CTaTUCTHKA
6.1 OnucarelsibHas CTAaTUCTHKA
6.2 BeposiTHOCTD
6.3 Komb6uHnaropuka
7 I'eomerpus
7.1 Durypsl Ha IIOCKOCTH
7.2 ITpsiMbI€ U ITIOCKOCTH B TIPOCTPAHCTBE
7.3 MHoOrorpanHuK{
7.4 Tena v MOBEPXHOCTH BpAILICHUS
75 KoopauHaTe! 1 BEKTOPBI
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