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HOACHUTEJBHAS 3AIIMCKA

['eomerpust siBasieTcss OgHUM M3 0a30BBIX KYpCOB HAa YpPOBHE CPEIHErO
obmiero oopa3oBaHusl, TaK Kak 00€CTIEYMBAET BO3MOXKHOCTh M3YYEHUS AUCLUIUIMH
€CTECTBEHHO-HAYYHOW HAIIPaBJE€HHOCTH W IPEIMETOB TI'yMAHUTAPHOI'O IUKJIA.
[Tockonpky  JOrMYecKOe€  MBIIUIEHHE,  (OpMUpYEMOE€  TpH  H3YYCHUU
00y4arOMIMMUCS TOHSITUHHBIX OCHOB I'€OMETPUHU, MPHU JI0KA3ATEIBCTBE TEOPEM U
HOCTPOEHUU LIENOYKH JIOTUYECKUX YTBEPHKACHUN NPU PEIICHUU I'€OMETPUUECKUX
3a1a4, YMEHHME BBIIBUIATh U ONPOBEPrarb TIMIIOTE3bl HEMOCPEICTBEHHO
UCIOJIb3YIOTCSl TIPH PEIIEHUM 337a4 €CTECTBEHHO-HAYYHOI'O LUKJIA, B YaCTHOCTHU
bu3nYecKux 3a1ad.

Ilenb ocBoeHus nporpaMmMbl yueOHOro kypea «I'eomerpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE WHIWBUIYAIBHBIX CIIOCOOHOCTEH OO0y4alommxcs Mpu
U3YYEHUM TE€OMETPUM uepe3 O0OECHEUYeHHE BO3MOXKHOCTU NPHOOPETEHUS U
UCNOJIb30BaHUsl Oosiee TIyOOKMX TI'E€OMETPUUYECKHMX 3HaHUM U JAEWCTBHUH,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOr0 MPO(eCCHOHATBHOTO
00pa30BaHusl, CBSI3aHHOI'O C UCIIOJIb30BAaHUEM MATEMATHKH.

[IpuopuTeTHBIMU 3aayaMy Kypca TEeOMETpUM Ha YriayOnEéHHOM YpOBHE,
PACHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCSL:

pacuIMpeHre MPEACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJBbTYpHI U
(opMupOBaHHE OCO3HAHUS B3AUMOCBSI3H F€OMETPHUH C OKPYKAIOIIIUM MUPOM;

(dopMHUpOBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEUIIMX MAaTEMaTUYECKHX MOJIENSAX, IMO3BOJSIONIUX OINUCHIBATh U HU3YYaTh
pa3HbIE SBJICHUS OKPYKAIOUIEro MUPA, 3HAHUE MOHATHUMHOIO anIapara 1o pa3jaerny
«CtepeoMeTpusi» y4eOHOro Kypca reOMeTpHu;

¢bopMUpOoBaHME  YMEHMsSI ~ BJIQJIETh  OCHOBHBIMU  MOHSTHSIMU O
IOPOCTPAHCTBEHHBIX (UI'Ypax M HMX OCHOBHBIMHU CBOICTBaMH, 3HAHHE TEOPEM,
dopMynT M yMEHHE HX NPUMEHSATh, YMEHHS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJApTHBIE CIIOCOOBI PEIICHMS 3a/1aY;

(opMHUpOBaHUE YMEHHMs PACIIO3HABATh HA YepTekax, MOJESAX U B PEalbHOM
MHUpPE MHOTOIPAaHHUKHM M Tella BpalleHHs, KOHCTPYHPOBATh TI'€OMETPUUYECKUE
MOJIETIN;

(opMHUpOBaHME MOHMMAaHHUS BO3MOXXHOCTH AKCHOMAaTHYECKOI'0 IMOCTPOEHUS
MaTEMaTUYECKUX TeOopuild, (pOopMUpOBAHHE MOHMMAHUS POJIU AKCUOMATHKHU IPHU
NPOBEACHUU PACCYXKICHUH;

(¢opMupoBaHUE YMEHHUS BJIaJE€Th METOJAaMH JI0Ka3aTelIbCTB M aJrOPUTMOB
pelIeHMsl, YMEHUS] UX MPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PEILICHUs CTEPEOMETPUUECKHUX 3aa4 U 33/1a4 C IPAKTUYECKUM CO/IEpKAHUEM,
(GopMupoBaHHE TPEACTaBICHUS O HEOOXOAMMOCTH  JOKa3aTeNbCTB  IPH



00OCHOBaHMH MaTEeMAaTUYECKUX YTBEPKICHUN M POJIM aKCHOMATHUKH B MPOBEICHUN
JENYKTUBHBIX PAcCy>KIECHUM;

pa3BUTHE M COBEPLICHCTBOBAHUE MHTEIEKTYaJbHBIX U  TBOPYECKUX
CIOCOOHOCTEN 00yUaromMXCsl, MO3HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHU, KpUTHYHOCTH MBIIIJICHHSI, UHTEpeca K U3y4EeHUIO T€OMETPHH;

dbopmupoBanue (HyHKIIHMOHATIBLHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUU:
YMEHUS paclO3HaBaTh TMPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
yu4eOHBIX  TPEIMETOB, TMPOSBICHUS 3aBHCHUMOCTEH ©  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
WHTEPIPETAIUN TTOIYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IepKATEIbHBIMH JIHHUSMH yueOHOro Kypca «I['eoMmeTpus» B
10-11 «kmaccax sBisitorcsi:  «lIpsiMble ¥ MJIOCKOCTM B IPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl W  KOOpAMHATHI B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMUY», PEIEBAHTHBIMM T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOY4YEeHHs B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEP>KAaTEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dopmMupoBaHHEe JOTHUECKHX YMEHHH  pacmpeneisiercss HE TOJIbKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
OporpaMMbl, paclpeneaéHHbIM MO rojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHUHIMITHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamanuch HEOAHOKPATHO. OTO  TO3BOJSET OPraHW30BaTh  OBJIAJCHUE
reOMETPUYECKUMU MOHSATUSMU U HABBIKAMU MOCJIEIOBATENBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00ydYaOIUXCsl, PACIIUPS U YIIyOuIss
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3gath  ycnmoBus s guddepeHnuanuu  O0ydeHHUS,  MTOCTPOCHUS
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHHIO H3YYEHUS MAaTEMaTHUKH C
yaéTtoM BbIOOpa Oymymied mpodeccun, oOecreunBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOinEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COIEPKAHUE OBYYEHUA
10 KIIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue MpsSMBIX B NPOCTPAHCTBE: IEpECEKaroIInecs,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapauIeIbHbIe
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAJUIENBHOCTD MTPAMON
u 1iockoctd. [lapamnenbHoe W UEHTpaJbHOE MPOEKTUPOBAHHE, H300paKeHue
¢uryp. OcCHOBHbIE CBOICTBa MapajuIeNbHOIO NPOEKTHpoBaHusA. HM3o0pakeHue
¢Guryp B mapayuieabHOW MPOEKIUHU. YTJbl C COHANPaBIEHHBIMU CTOPOHAMHM, YIOJ
MEXIy NPSAMBIMHA B IIPOCTpPaHCTBE. [lapajuienbHOCTh TUIOCKOCTEN: MapauleiIbHbIE
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPaHCTBEHHBIE (PUTYpbl Ha IJIOCKOCTH: TETpajap, Mapajuielenumne,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: NMEPIEHINUKYJISPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAJUIEIbHBIE W MEPHECHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
NEPIEHANKYJIAPHON IJIOCKOCTH. OproronansHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 10  IJIOCKOCTH,  TPOEKIHUs  (GUrypbl Ha  IUIOCKOCTb.
[lepneHaAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYIAPHOCTH  JBYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yrael B IPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBoiicTBa IUIOCKHMX YIJIOB MHOTorpaHHoro yria. CBoOHCTBa IUIOCKMX U
JIBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yIyia. Teopembl KOCHHYCOB M CHUHYCOB [UJIS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: Nn-yronpHas
npu3Ma, NpsMas U HaKJIOHHAs IpU3Mbl, OOKOBasl M MOJHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsAMOYTOJbHBIA  MAPAUIENEIUIIE] ©U  €r0  CBOMCTBA.
Kparyvailiine myTm Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Tteopema Iludaropa. I[lupamupa: n-yrompHas mnUpamMuaa,
npaBuiabHas W yced€HHas mnupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBWIbHOW NHUpamMuzbl. lIpaBUiIbHBIE MHOTOIpaHHUKH: NpaBWJIbHAS IpU3Ma U



NpaBWibHAs MNHUPAMHUJIA, NpPaBUJIbHAs TPEYroJibHAS MHUpPAMHUJIa M TPABUIbHBIN
Terpa’ap, KyO. IlpeacraBieHne O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
NOJEKAdIp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIOIAJb OCHOBaHMWI, TeopeMa O OOKOBOH MOBEPXHOCTU MPSIMOU MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeOpeMa O IUIOLIAAN YCEUEHHON MTUPaMUIbI.

CummMmerpuss B HOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOIOIPAHHUKE: CUMMETPHS
napajuleNIelnnea, CUMMETPHs IPABWIBHBIX IPU3M, CUMMETPUS NPABUIBHOU
IUPaMU/JIBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABIECHHBIE MW IPOTHUBOIIOJIIOXKHO
HaIIPaBJICHHBIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CII0KEHUE
Y BBIYMTAHHME BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[lonAaTHe KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapaienenunena. Teopema O pas3lIoXKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHapHBIM ~ BeKkTopaM. IIpsmoyronpHas  cuctema  KOOpAMHAT B
npoctpaHcTBe. KoopauHaTtel BekTopa. CBs3p MEXAy KOOpAMHATAMU BEKTOpa U
KOOpAMHATAMU TOYEK. YTON MexAy BekTopamu. CKansipHOE NPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[ToHATHS: UWIMHAPUYECKAsT MOBEPXHOCTh, KOHHYECKAsh MOBEPXHOCTH,
chepudeckas TOBEpXHOCTh, oOOpasyiomue TMoBepxHocTe. Tema BpalieHus:
IWIMHAP, KOHYC, YCEUYEHHBIH KOHyc, cdepa, map. Bzammnoe pacmnonoxeHue
chepbl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkeHume Ttei
BpallleHHsI Ha TUIOCKOCTH. Pa3Béprka munmHapa u kKoHyca. Cummerpus cdepsl u
mrapa.

O6béM. OcHoBHbIE cBoilcTBa 00BEMOB Ten. Teopema 00 00bEMe
NpSIMOYTOJILHOTO Tapayuiesienunena u cieactBus u3 He€. OO0bEM mpsMoil U
HAKJIOHHOHM TPU3MBI, HWIMHAPA, THpaMuIel 1 KoHyca. OOBEM mIapa u mapoBoro
CerMEHTa.

KomOuHammu Ten BpalleHuss W MHOTOTpaHHUKOB. [Ipu3ma, BIUCAaHHAs B
WJIMHIP, OINHWCaHHas oOKoio nuiauHApa. Ilepecedenne cdepsl u mmapa ¢
ockocTeio. Kacanme mapa u cdepsl MIOCKOCThIO. [IOHSITHE MHOTOTpaHHUKA,



OMHUCAHHOTO OKOJO0 cdepnl, chepbl, BOUCAHHON B MHOTOIPAaHHUK WM TEJO
BpaLlCHUS.

[Inomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IIomaab chepsl U e€ dacrel.
[Tonobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEH
nonoousix (uryp. IlpeobpazoBanue mnogoOus, romorerus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOIb30BAaHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHnii MHOIrOTPaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IWINHAPA
(mapannenbHO Y TMEPHEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuieibHble
OCHOBAHUIO U MIPOXOSAIIUE Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUEHUI: METOJ CIEI0B, METOJ] BHYTPEHHErO MPOEKTUPOBAHUS, METOJ IMEepeHoca
CEeKyIIEH MIOCKOCTH.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuu HaJx BekTopamu. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBoCTBA BEKTOPHOTO YyMHOXEHHS. IIpsimoyronbHas
CHUCTEeMa KOOpAHHAT B mpocTpancTBe. Koopauuatsl BekTopa. Pasnoxkenue BekTopa
no Oazucy. KoopaWHATHO-BEKTOPHBIA METOA MPU PEHICHUU TEeOMETPUUYECKUX
3aaad.

JIBUKeHUs B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxkeHus. J[BH>KEHUSI U paBEHCTBO (Quryp.
OOuue cBolcTBa JBWXKEHUN. Buapl JBWXKEHUN: TapauieibHBIM MEpEeHoC,
LEHTpaldbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, IMOBOPOT BOKPYT HPSIMOM.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IVIAHUPYEMBIE PE3YJIBTATHBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
IpoLEayp TPaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYyroe), yMEHHUe
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MATEMATHUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTUKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU LIKOJIbI,
UCIIOJIb30BaHUE JTHX [OCTIDKEHHM B JPYrUX HayKaxX, TEXHONOrusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, chOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, dTHUYECKOrO IMOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH W JICSITEIBbHOCTBIO YYEHOrO, OCO3HAHHUE
JMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYUBOrO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

3CTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs OSCTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(hOpMHPOBAHHOCTh yYMEHHUS TMPUMEHATh MaTeMAaTHUYeCKHE 3HAaHUS B
MHTEpecax 3I0pOBOro 1 0e30MmacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHITUN U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEeMaTUKOW © €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymiedt mnpodeccud W peanu3oBbIBATH COOCTBEHHBIE >KMU3HCHHBIC ILIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHU4yeckoMy  OOpa3oBaHUI0O U



caM0oOOpa30BaHUI0 Ha TMPOTSKEHUU BCEU KU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HApaBIeHHOCTH;

7) 3K0JI0TUYeCKOe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTb  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHUE TJIOOATBHOIO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUECHTALIHS
HAa TPUMEHEHHE MAaTeMaTUYeCKMX 3HAHWWA I pelieHus 3amad B 00JacTu
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPAKTUKU, TOHUMAaHUE
MaTEMaTUYECKON HAyKh Kak cgepbl YeIOBEUECKOW eATeNbHOCTH, ITaloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTUYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISATh MPOEKTHYIO U HCCIEIO0BATEIbCKYIO JAEATEIbHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIY TOHATHIMH, (POPMYIHPOBATH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(pUKAIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh W  TPEOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEILHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONEHUSAX W YTBEPXKICHUSX, MpeasiaraTh KpPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENILHO JIOKAa3aTEIbCTBA MATEMAaTUYECKUX YTBEPIKICHHI
(IpsIMBIE ¥ OT MPOTHBHOTO), BHICTPANBATh apTyYMEHTAINIO, PUBOAUTH MIPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHS Y BBIBO/IHI,

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KAaK HCCAEAOBATEIBCKUM HHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  TMPOTHUBOpPEUYUE,  MpodIieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpPOBATH TUIMOTE3y, APTyMEHTUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CaMOCTOSITEJILHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTHuecKoro 00beKTa, SIBICHHUs, IpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAHMS, OLICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000O0IECHHI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOILECCa, a TAKKE BBIIBUIaTh
MPEANOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH JeUIUTH UHPOpPMAIIMHU, JaHHBIX, HEOOXOAUMBIX /JI1 OTBETa Ha
BOIIPOC U JIJI PEUICHUs 3a7a4H;

BBIOMpaTh MH(POPMALINIO U3 UCTOUYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopM npeacTaBICHHUS;

CTPYKTYpHUpPOBaTh HMH(OpPMAILNIO, MPEACTABISIThL €€ B paziuyHbIX (opmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJAEKHOCTh uHbOpMaIIIH 1o CaMOCTOSATENEHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHBIC YHHBeEpPCaJIbHbIe Y4eOHbIE AeHCTBHS

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HensMu OOIIEHMsI, SICHO, TOYHO, T'PAMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHMS 110 XOMY PELICHUs 3aJayH,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZ€ OOCYXXJI€HHUsl 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOU CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4YM€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (QopMar BBICTYIUIEHUS € Y4€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTAaBJIAThH IUIaH, AJITOPUTM PEIICHUS 3a/1au, BEIOMPATh CITOCOO PEIICHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUS
COBEPIIAEMBIX JCUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJETh
croco0aMu  CaMOMPOBEPKU, CAMOKOHTPOJISI TpoOIlecca W pe3ysbTaTa pEIIeHHS
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IEIH M YCIOBUSAM, OOBSICHATH IPUIHHBI
JOCTHXKEHUS WA HEIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWNBUAYAITLHON
paboThl mMpU pelmieHuH Y4eOHbIX 3ajay, M[PUHUMATh 1eb COBMECTHOMU
NeSITENbHOCTH, TUIAHUPOBATH OPTraHU3AIMI0 COBMECTHON palOThI, pachpeneisTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXJAaTh NPOLECC U pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX opmax paboThl (0O0CYXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBIMIOJHATH CBOIO 4YacTh palbOThl U
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
KaueCTBO CBOETO BKJaJa B OOMIMK MPOIYKT MO KPUTEPHUSIM, CHOPMYyITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OINEpPUPOBATh OCHOBHBIMU TMOHSTUSIMU CTEPEOMETPUU TIPHU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TMPUMEHSTH AKCHOMBI CTEPECOMETPUU U CICACTBUS U3 HUX TPHU PEIICHUHU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEpPUPOBATH TMOHATHSIMU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B MPOCTPAHCTBE, MEXIY MNPsIMON U
IUIOCKOCTBIO;

e CBOOOJHO OMIEPUPOBATH MOHSATUAMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJIbBI MHOTIOI'PAHHUKOB (TIpHU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJIAacCU(pUIMPOBATh  MHOTOI'PDAHHUKH,  BBIOMpas  OCHOBaHUS  JUIs
KJIacCU(pUKAIUK;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTI'OTPaHHUKOB TIJIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHOE, LEHTPAIILHOE U OpPTOrOHAJIBHOE
POEKTUPOBaHKUE (DUTYp Ha IMJIOCKOCTh, BBIIOJIHATH W300pakeHUs (puryp
Ha TUIOCKOCTH;

e CTPOWUTH CEUYEHHS MHOIOTPAHHUKOB PAa3JIMYHBIMU METOJIAMH, BBIIIOJHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPAaHHHMKOB  (TpH3Ma,
nupamMuia), FEOMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CAMMETPHUS B IPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb W IUIOCKOCTb CHUMMETPUU
uryper;

e CBOOOJHO ONEPUPOBATH MOHATHUSAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH ACUCTBHS HaJl BEKTOPAMHU;

e pewmaTrh 3aJa4d Ha JOKa3aTelIbCTBO MATEMATHYECKHX OTHOLICHUH W
HaXOXJEHUE T€OMETPUYECKUX BEIWYMH, NMPHUMEHSS WU3BECTHBIE METO[BI
IPYU PEIIEHNH MAaTeMAaTHYECKHUX 3a7a4 MMOBBIIIEHHOIO0 U BBICOKOI'O YPOBHSI
CII0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKHX 3a/1a4;

e WU3BIEKaTh, MpPEOOpPa3OBbIBATH U HUHTEPIPETUPOBATH HH(OPMALHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPeACTABICHHYIO Ha
YepTekKaX U PUCYHKAX;

e IPUMEHATH TIOJYYECHHbIE 3HAaHUS HA NPAKTUKE: CpPABHUBATh U
aHAJIM3UPOBATH pPEaJbHbIE CUTYallMH, NPUMEHATh MU3Y4YECHHbIEC MOHATUS B
mpolecce IMOMCKa  peHIeHUus MaTeMaTH4YecKd CcHopMyTupoBaHHOM
npoOJIeMbl, MOJEIUPOBATh pEATbHBIE CUTyallMM Ha SA3BIKE T€OMETPHH,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCHOJb30BAHUEM T'€OMETPUUECKUX
NOHATUN WU TEOpeM, ammapara ajareOpbl, pelarbh MPaKTUYECKHE 3a/Jayd,
CBSI3aHHBIC C HAX0XKICHUEM F€OMETPUUECKUX BEJINYNH;

e UMETh NPEACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:



CBOOOJTHO OMNEPUPOBATH MOHITHSIMH, CBSI3aHHBIMH C LWJIHHIPHYECKOM,
KOHUYECKOM U chepudyeckol MOBEPXHOCTSIMHU, OOBACHITH CIHOCOOBI
HOJyYEHUS;

ONEepPUPOBATh MOHITHIMH, CBA3aHHBIMH C T€JIaMH BPAIICHUS: [IWIUHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Tena BpamieHus (UWIMHAP, KOHYC, cdepa W 1map) u
OOBSICHATH CTIOCOOBI MOJTYUEHHUS TEJl BPAIICHHUS;

KJIacCCU(UIIUPOBATHh B3AMMHOE PACIIOJIONKEHUE CPEePhl U MITOCKOCTH;
BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TENl BpAIICHHUSA,
00bEMBI U IUIOIIAM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJ BpalleHHUS,
reOMETPUYECKUX TEN C MPUMEHEHUEM (hopMy;

CBOOOJIHO OIEPHUPOBATh MOHATHUSMU, CBS3AHHBIMH C KOMOWHAIIMSIMHU Tell
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOT'OTPaHHUK, BIHMCAHHBIA B cepy H
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpaIllCHUs;

BBIUMCIISITH COOTHOIICHHSI MEXTY TUIOIIAIIMHU MTOBEPXHOCTEN U 00bEMaMu
MOJTOOHBIX TEN;

n300pakaTh u3ydaemble (GUTYpBI, BBITIONHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJ BPAICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3OBbIBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTeKax U PUCYHKAX;

CBOOOJIHO OTIEPUPOBATH MOHSATHUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH ONEPAIIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOM CHCTEME KOOPIHUHAT;
pelaTh reOMETPUYECKHE 3a/1a4l Ha BBIUYMCICHUE YTJIOB MEXKIY MPSIMBIMU
U TUIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUN OT TOYKH 1O IIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PEIICHHH;
CBOOOJIHO ONEpUPOBATh TOHATUSMHU, CBSI3aHHBIMU C JBH)KCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNN;

BBINIOJIHATh M300paKE€HUSI MHOTOTPAaHHUKOB U TeJd BpalleHUS MpH
napajjieIbHOM — [EpeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TIpeoOpa3oBaHus OJ00uS;
CTPOHUTH CEYEHUS] MHOTOTPAaHHUKOB W TN BPAILECHUS: CEYCHUS IMIUHAPA
(mapaienbHO U MEepPHEeHIUKYISIPHO OCH), CEYEHUs KOHYyca (MapajuieibHble
OCHOBAHUIO U MPOXO/SIIUE Yepe3 BEPIINHY), CEUECHUS 111apa;
UCTIOJIb30BaTh METOJIbI TOCTPOEHUS CEUYCHHI: METOJ CJEeN0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

NPUMEHATh TeoMeTpuyeckre (akTbl Uil PEIICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIararolluX HECKOJbKO IIAaroB pELICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLICHUH U
HaX0KJICHUE TEOMETPUUECKUX BEJINYUH;

IIPUMEHATH MPOrPAaMMHBIE CPEJICTBA U AJEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUHU CTEPEOMETPUUECKUX 33/1a4;

NMPUMEHATh  TOJYYEHHbICE 3HAHUS HA  MPAKTUKE:  CPaBHUBAT,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYAllUH, IPUMEHATh U3YUYCHHBIE
MOHATHUS, TEOPEMBI, CBOWCTBA B MPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peanbHbIE CHUTYallUH Ha SI3bIKE T'€OMETPHUM, HCCIEAOBAaTh NOCTPOCHHBIE
MOJENH C UCIOJb30BAHUEM T'€OMETPUUYECKUX TIOHSATUH U TEOPEM,
anmapaTta anreOpbl, peniaTh MPAKTUYECKUE 3a/1aud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUYECKUX BEJIUYNH;

UMETh TpPEACTaBICHUS] 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3aumHoe pacmnonoxeHue npsMbIx B 6 1

MIPOCTPAHCTBE

[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

HepneHz(mimepHOCTb MPSIMBIX U o5

IJIOCKOCTEH B MPOCTPAHCTBE

VYTIIBI ¥ pacCTOSTHUS 16

MHororpaHHuku 7

BekTopsl B mpocTpaHCcTBE 12

HOBTOPGHI/IC, 0000I11IeHrE U CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuectBo yacos JIeKTPOHHBIE
No n/n HanmenoBaHue pa3iesioB U TeM Komrponnsre Mpaxrmueckie (undposbie)
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypesI
1 AHanutuyeckas reoMeTpHst 15 1
5 [ToBTOpEHwue, 0606H1€HI:I€ u 15 1
CUCTEeMaTH3allMs 3HaHU
3 O0BEM MHOTOTPaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomanu MOBEpXHOCTH U O0BEMBI 9 1
KPYTJIBIX TE
6 JIBrokeHuUs 5 1
2 [ToBTOpenue, 0606H1€HI:IG u 17 5
CUCTEeMaTH3alMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI OCBOECHHSI OCHOBHOM
NpoBePsSieMOro .
00pa3oBaTeIbHOI MPOrpaMMBbI CPeTHEro 001Iero 0opa3oBaHusi
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [IpMeHSTh aKCHOMBI CTEPCOMETPHM M CIICJICTBUSA M3 HUX INPH PEIICHUN
' reOMETPUYECKUX 3a1au
73 OnepupoBaTh TOHATHSAMH: TAPAJUICTBHOCT W MEPHCHIUKYISIPHOCTH
' MPSIMBIX U TUIOCKOCTEH
74 KnaccudunupoBats B3auMHOE PpAaCIONIOKEHUE MPSMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHATHSIMH: JBYI'PAaHHBIA YroJI, TPaHU JBYI'PAHHOTO YTJIa,
7.5 pebpo ABYrpaHHOTO yIiia, JMHEHHBIH yroyl ABYTPaHHOTO yIJa, rpaxycHas
Mepa IBYTPaHHOTO yria
76 OnepupoBaTh IMOHATHSAMHU: MHOTOIPDAHHUK, BBINYKJIBIA W HEBBIMYKIIbIH
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHHKA, TPABWIIBHBIN MHOTOTPaHHUK
77 PacriozHaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHMKOB (MMHpamMuaa, MpPU3MA,
' MPSIMOYTOJIBHBIN Mapaiiesienumies], Kyo)
KnaccupunupoBarh ~ MHOTOTPAaHHHMKH,  BbIOMpass ~ OCHOBAaHHS  JUIA
7.8 KJaccuPuKauu (BBITYKIbIC ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TIPABUIbHBIC
MHOTOTPaHHUKH, MPSMbIC U HAKIIOHHBIC TIPU3MBI, ITaPaJIJICIICTIUIICIB)
7.9 OnepupoBath MOHIATHIMHE: CEKYIasl TNIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB
210 OOBSCHITh MPUHITUIIBI MOCTPOCHHUS CEUCHUH MHOTOTPAaHHUKOB, MCIIOIb3Ys
' METO]I CJIE/IOB
Ctpouth ce4yeHHs] MHOTOTPAHHHKOB METOJOM CIIEZIOB, BBITIOJNHSATH
7.11 (BBIHOCHBIE) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pematp 3amaum Ha HaXOXKJIECHHUE T'€OMETPHUYSCKHUX BEJIMYMH IO oOpasiam
WIA anroOpUTMaM, TPUMEHSS W3BECTHBIC AHAJIUTHYECKUE METOJbI IPHU
7.12 peLIeHUN  CTaHJApPTHBIX MATEMAaTUYECKUX 3a/lad Ha  BBIYUCIICHHE
pPacCTOSIHUN MEXIy ABYMS TOYKaMHU, OT TOYKH 1O TPSIMOW, OT TOYKHIIO
TUTOCKOCTH, MEXTy CKPEITUBAIOITUMHUCS MPSIMBIMHU
Pematp 3amaum Ha HaXOXKJIECHHUE TCOMETPHUYSCKHUX BEJIMYMH IO oOpasiam
713 WIH anroOpuTMaM, MPUMEHSS W3BECTHBIC AHAJIUTHYECKUE METOJbI IPHU

PCIICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3a/la4 Ha BBIYMCIICHHUC YIJIOB
MCKAY CKPCIIMBAIOIMMUMHUCA HNPAMBIMU, MCIKIAY HpSIMOI;'I 1 IIOCKOCTBIO,




MCXKAY MIIOCKOCTAMHU, IBYI'PaHHBIX YIJIOB

Beraucnsate 00BEMBI M IIOMAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma,

7.14 MUpaMuia) ¢ TPUMEHEHHEM (HOPMyJ, BBIYHCISATH COOTHOIICHUS MEXKIY
IUIOIIAIIMU MTOBEPXHOCTEN, 00bEMAMHU MOT0OHBIX MHOTOI'PAaHHUKOB
715 OnepupoBaTh MNOHATUSMU: CHUMMETPHS B TPOCTPAHCTBE, LEHTP, OCbh H
' IJI0OCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI
W3Bnekatph, mnpeoOpa3oBbIBAaTh M MHTEPIPETUPOBATH HWHGPOPMAIHUIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax, MpPEJCTaBICHHYIO Ha
yepTexax U pUCYHKaX
[IpumensTe reomerpuueckue (GakTbl IS PELIEHUS CTEPEOMETPUUECKUX
7.17 3a7a4, MPEANOJArarlluX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBHS
MIpUMEHEHHS 3aJaHbl B IBHOH (popme
718 [IpumensaTs mpocTeilline nporpaMMHBIE CpEACTBA U BJIEKTPOHHO-
' KOMMYHHKAI[IOHHbIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a4a4
719 [IpuBoauTE NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
' YKU3HH, paClIO3HABaTh POSIBIICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHsTh MONIyYeHHBIE 3HAHUS Ha MpaKTHKE: aHAIU3HPOBATh peabHbIE
CUTYallud U MPUMEHSTh U3yUCHHbIE TIOHATHUS B IPOIECCE NMOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHPOBAHHON MPOOJIEMBI, MOJICIUPOBATh PeajbHbIC
7.20 CUTyallud Ha S3bIKE T'€OMETPUHU, MCCIEN0BAaTh IIOCTPOEHHBIE MOJAEIU C
UCIOJIb30BAHUEM T€OMETPUUYECKUX MOHATHH M TeopeM, ammapaTa aiareopsl,
pemiatb  NpakTUYEeCKUEe  3ajauyd,  CBA3aHHBIE C  HAXOXJICHHUEM
reOMETPUUECKHUX BEJIMYUH
11 KJIACC
Kon y
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeJIbHOM NMPOrpaMMbl CpeIHEero 001ero o0pazoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATHUAMHU: IWIIMHIPUYECKAs] MOBEPXHOCTh, 0Opasyroliue
6.1 UWIMHIPUYECKONH MMOBEPXHOCTH, UWIMHAP, KOHHUYECKash IOBEPXHOCTb,
oOpa3ymolire KOHMYeCKOH TOBEPXHOCTH, KOHYC, chepruueckasi HOBEpXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (LMIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CITIOCOOBI TTOJTYICHHSI TEJT BpAIICHUS
6.4 KnaccudunmpoBaTs B3aiMHOE pacroyioxkeHue chepbl U MITOCKOCTH
OnepupoBaTh NOHATHAMU: IIAPOBOM CETMEHT, OCHOBaHHE CETMEHTA, BHICOTA
6.5 CErMEHTa, IIapOBOM CJIOM, OCHOBAHME IIAPOBOIO CJIOS, BBICOTA IIAPOBOIO
CJI051, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH Ted  BpalleHHUs,




FeOMETPUUECKHX Tell C MpUMEHEeHUuEM GopMyIt

6.7

OnepupoBaTb NOHATUSAMM: MHOTOIPAHHUK, BIHMCAHHBII B cdepy u
OTMCAHHBIN O0KONO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEIO
BpallCHUsA

6.8

BbIYuCHATE COOTHOIICHUSI MEXKIY IIOIMIAASIMU TTOBEPXHOCTEH U 00bEMaMu
MOJTOOHBIX TEN

6.9

N300paxkaTh u3y4daemble (QUTYyphl OT PYKH M C NPUMEHEHHEM ITPOCTHIX
YEpTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEXH U3 PHCYHKOB IPOCTBIX
O00BEMHBIX (QUryp: BUA CBEpXY, COOKY, CHHM3Y; CTPOUTH CEUYEHHS Tej
BpallleHus

6.11

W3BnexaTb, HWHTEPIPETHPOBATH M MNPeoOpa3oBbIBaTh HHGPOPMALMIO O
MPOCTPAHCTBEHHBIX TeOMEeTpUYecKux (Gurypax, TMpeACTaBICHHYI0 Ha
yeprexax U pUCyHKax

6.12

[MpumenHsTh reoMeTpudeckue (aKThl Ui PEIICHHS CTEPEOMETPUYECKHX
3a/a4, NPEIIOJIAralolliuX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBHS
INpUMEHEHUs 3ajaHbl B IBHOH (popme

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BEIOTHATE  NEHCTBUS  CIIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHUCJO, OOBACHATh, KAKUMHU CBOWCTBAMHU OHH
o0J1amaroT

6.15

[IpumeHsTH MpaBUIIO NapajuleNenuneia Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHUAMHU: JI€KapTOBbl KOOpPAMHATBI B IIPOCTPAHCTBE,
BEKTOp, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yroil
MEXIY BEKTOpaMH, CKaJspHOE IPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIC U
KOMILIAHAPHBIE BEKTOPBI

6.17

Haxoauth cymmy BEKTOpPOB M INpOM3BEJEHUE BEKTOpa Ha YMCIO, YIroj
MEXAY BEKTOpaMH, CKaJSIPHOE IMPOM3BEACHHUE, PACKIadbIBaThb BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a/aBaTh IUIOCKOCTh YpaBHEHHEM B JIEKapTOBOI cucTeMe KOOpANHAT

6.19

Pemrate HpOCTCﬁHIHG TCOMETPUUCCKHE 3aJa4u Ha NPHUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemrate 3agadu Ha JOKa3aTCJIbCTBO MATCMATHYCCKHX OTHOIIIEHUH H
HaX0XXACHHUC TI'COMCTPHUYCCKHX BCJIIMYHUH II0 06pa3uaM HIIX aJIrOpUTMaM,
IIPUMCHSA HN3BCCTHBIC METOJbI npu pPEIICHNN CTaHAAPTHBIX
MAaTCMaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTB HpOCTCfIIJ.IPIC nporpaMMHbBIC CPEACTBA U JJICKTPOHHO-
KOMMYHUKAITUOHHBIC CUCTCMBI IIPU PCIICHUU CTCPCOMCTPHUICCKUX 3a/1a1

6.22

[IpuBoauTE NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HM, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

HpI/IMeHﬂTB MOJIYYCHHBIC 3HAHUA HA IMPAKTHKE: aHAJIM3UPOBATH PCAJILHLIC




CUTYallMl U MPUMEHITh U3YUYCHHbIE MMOHATHS B Mpolecce MOKUCKa PEIICHUS
MaTeMaTH4ecku cOpMyIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh peabHbIe
CUTYyallMM Ha S3bIKE T€OMETPHUHU, HUCCIEIOBATH IMOCTPOCHHBIE MOJCIH C
WCIIOJIb30BAaHUEM T'€OMETPHUECKUX MOHATUN W TEOpeM, amrmapara aireOpsl,
pemiath ~ MpakTUYEeCKHe  3a7add,  CBA3aHHBIE C  HAXOXJICHHEM
T€OMETPUUECKUX BEIIMUNH




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COEPKAHUS

I'eomerpus

7.1

OCHOBHBIC TOHSTHS CTEPeOMETpUH. Touka, MpsiMas, IUIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTHEe 00 aKCHOMATUYECKOM TIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHU U
CJIICACTBUA U3 HUX

7.2

B3auMHOe pacronokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJlICIbHbIE
U CcKpemmBawomuecs npsmele. [lapamienbHOCTs NpsAMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE: MapaJUIeNIbHbIE NPSMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OPSMBIX, MAapauIeIbHOCTh MPSAMOM M IUIOCKOCTH. YTIJVIBIC COHAIpaBICHHBIMU
CTOPOHAaMH, Yrojl MEXIy IpPsIMBIMU B IpOCTpaHCTBE. [lapasuielbHOCTH INIOCKOCTEM:
[apajule]bHbIe IUIOCKOCTH, CBOMCTBA IapajIeNbHBIX IUIOCKOCTeH. IIpocrenmue
INPOCTPAaHCTBEHHbIE (UTYphl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasienenunen,
MOCTPOEHUE CECUCHU I

7.3

[leprieHAUKYIAPHOCTh MPSIMOM U IUIOCKOCTH: TEPHEHAMKYJSIPHbIE TpSMbIE B
IIPOCTPAHCTBE, MPSMbIE NapauIeIbHbIE U MEPIEHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIIPHOCTU MPSAMOM U MJIOCKOCTH, TEOPEMA O MPSIMOW MEPNEHAUKYIAPHON
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: Yroi MEXAY MPSIMON U IUIOCKOCTBIO, IBYIpPaHHBIN
yroJi, TMHEHHBIA Yrol ABYrpaHHoro yria. IlepneHaukysp ¥ HaKJIIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MJIOCKOCTH, MPOEKIUs (PUTypHl Ha
IUIOCKOCTh. [lepneHIuKyIsIpHOCTh IUIOCKOCTEM: MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
m1ockocTeil. Teopema o TpEX MeprneHUKyIsIpax

7.4

[loHATHE MHOIOIpaHHHKA, OCHOBHBIC DJEMEHTBI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKM, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronbHas
npu3Ma, TpaHU M OCHOBAaHHS TNPHU3MBI, MpsiMas M HAKIOHHAs NPU3MBI, OOKOBas
II0JIHASl TIOBEPXHOCTH Npu3Mel. llapaienenunen, npsMOyroybHbIN NapajljiesienuIe] 1
ero csocrBa. Ilupammpa: N-yronpHas nupaMuja, 'paHd U OCHOBAaHUE ITMPAMUIBI,
OOKOBasg W TOJHas MOBEPXHOCTh MHUPAMUbl, MpaBUIbHAs M yCEUYE€HHAs MUpPaMHJA.
OneMeHThl Npu3Mbl M nupaMmuibl. [IpaBuibHBIE MHOTOTpaHHHKHU: TIOHSTHE
IIPaBWJIBHOTO MHOI'OIPAaHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs NHpaMHJA,
npaBUiIbHAs TPEYrojibHas MUpaMKJia U MPaBUWIbHBINA TeTpasap, KyO. Ilpeacrasienue o
IIPABWJIBHBIX MHOTOTPAaHHUKAax: OKTa’ap, MAOACKa’aAp U uKocadapyrue CeueHus
IIPU3MBI U TUPAMHU/IBI

7.5

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOM, MIOCKOCTH.
OneMeHTsl  CUMMETpPUM B NHpaMUAAX, [apajuleNeNunesax,  MpaBUIbHBIX
MHOI'OI'PaHHUKAX

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, nuaroHanu, yribl. [lmomans
OOKOBOI1 MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM NMPU3MBI, IIOLIa1b OCHOBAHUH,




TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSAMOK pu3Mebl. [Lmomians 60K0BOI OBEPXHOCTH U
MOBEPXHOCTU MPaBUWIBHON MUPaMHIbI, TEOpeMa O IUIOU[aJAN YCEUEHHOM MUpPaMUJIBI.
[Tonsitre 06 00BEMe. OOBEM UpaMHIBI, TPUIMBI

7.7

[Tono6Oubie Tena B mpocTpaHcTBe. COOTHOIICHHS] MEXAY IJIOMAASIMU MTOBEPXHOCTEH,
00BéMaMHU IMONOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JI€MEHT COAEPKAHUS

I'eomeTrpus

6.1

[MwinHapryeckasl MOBEPXHOCTh, 00pa3yolue MUIMHAPUIECKON MOBEPXHOCTH, OCh
[WIMHAPUYECKON ToBepXHOCTH. LlunmuHap: ocHOBaHHMS W OOKOBasi MOBEPXHOCTD,
o0pasyromias 1 ock, IJIOIa b O0KOBOM U MOJHON OBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yrolie KOHHYECKOM MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYECKOW MoBepxHOCTH. KOHyC: OCHOBaHME M BEpIIMHA, O0Opa3yromias U OcCh,
IOl OOKOBOW W TOJIHOH TOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opa3yroliue H
BbICOTA, OCHOBAaHUA U GOKOBaSI IMOBCPXHOCTDH

6.3

Cdepa u map: neHtp, paauyc, 1uaMeTp, IIouap NoBepXHocTH cepbl. B3anmuoe
pacnosnoxkeHue cepbl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIoNaab

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUS HaA TJIIOCKOCTH. PaSBépTKa OUINHApPA 1 KOHYCa

6.5

KomOuHamu tes BpaleHusi 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN OKOJIO
chepsl, cdepa, BircaHHasT B MHOTOTPAHHHK, WJIA TEJIO BPAIICHUS

6.6

[Tonsatue 06 00BEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO TIapajiesienurnena u cieAcTBus u3 He€. O0bEM IUIHUHIPA, KOHYCA.
O0BEM 1mapa u mIomaas chepbl

6.7

[TonoGubIe Tena B mpocTpaHcTBe. COOTHOMICHUST MEXTY TUIOMIAIMHA TTOBEPXHOCTEH,
00BéMaMH MMONOOHEBIX TEI

6.8

Ceuenust nmnuHapa (MapaieIbHO U TMEPHEHAMKYISIPHO OCH), CEYCHHsI KOHYcCa
(mapannenabHOe OCHOBAHUIO U MPOXO/SIEe Yepe3 BEePIUHY), CeUeHUs I1apa

6.9

Bekrop Ha miockoctd M B npocrpaHcTBe. (CIIOKEHHME W BBIYUTAHME BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ducio. PasnokeHne BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuno napannenenunena. Pemenue 3ana4, CBI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOpaMU

6.10

[IpsimoyronbHas cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHathl BekTOpa.
[IpocTeiiine 3amaun B KOOpAMHATaX. YTod Mexay Bekropamu. CkanspHoe
MPOU3BEJICHUE BEKTOPOB. BhluncieHue yrioB MexAy NPSIMBIMU U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJI TP PELLICHUN T€OMETPUUYECKHX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Bnanenue wmetomamMu 0Ka3aTelbCTB, alrOPUTMAaMM PpELICHUs 3a/aad;
yMeHHe (QOpMYyIUPOBaTh U ONEPUPOBATh TOHATUSAMU: OMNpElEICHHE,
akcuoma, TeopeMma, CIEeACTBHE, CBOMCTBO, MPHU3HAK, J0KAa3aTeJbCTBO,
paBHOCHUIIbHBIE (DOPMYIHMPOBKH; MPUMEHATh UX; YMEHUE (OPMYyIUPOBATH
oOpaTHOE M MPOTUBOINOJIOXKHOE YTBEPXKACHHUE, MPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, HUCIHOJIb30BaTh METOJ MaTEeMaTHYECKOW WHIYKIHH;
IIPOBOJMTD JI0Ka3aTeNbHbIE pacCyKIACHHs IPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXACHUH; YMEHHE  OINEepUpOBaTh
MOHSTUSIMHM: MHOKECTBO, IOJMHOYKECTBO, ONEpalUM HaJ MHOKECTBAMU;
YMEHHME  HUCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapaTr  Juid
OIHMCaHUsl PEAJIBHBIX MPOLIECCOB U SIBICHUN U NPU PELIEHUU 3a]1a4, B TOM
quclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHSATUSIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 3a/1aBaTh
U OMHCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadbl Mpu

PCUICHUHU 3a1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATYpabHOE YHCIIO, IIEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HaTypajJbHOW CTENEHH, CTENEHb C
pallMOHAIBHBIM TIOKA3aTeJIeM, CTENEHb C JEUCTBUTEIbHBIM MOKA3aTEIEM,
norapudM dYHCIA, CHHYC, KOCHHYC M TAaHTE€HC MPOU3BOJIHHOTO YHUCIA,
OCTaTOK IO MOJAYJII, PAalHUOHAIBHOE YHUCIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATYypPAJIbHBIX, LENbIX, PALUOHAIBHBIX, JECHCTBUTEIBHBIX
YHCeN; YMEHUE UCTIOIb30BaTh MPU3HAKHU JEITUMOCTH, HAMMEHBIITNI 00IIHiA
JeNUTeTh W HauMEHblee oOlee KpaTHOe, anroputMm EBkiwma mpu
pPELIEHNH 3a7a4; 3HAKOMCTBO C PA3JUYHBIMU MNO3ULMOHHBIMU CUCTEMAMU
CUMCTICHUS; YMEHHUE BBIMOIHIATH BHIYUCICHNUE 3HAUEHUH U TpeoOpa3oBaHuUs
BBIpQXXEHUI CO cTemeHsMU U Jorapudmamu, mnpeoOpazoBaHus APOOHO-
palMOHANBHBIX  BBIPAKEHWM;  yMEHHME  ONEpUpOBaTh  IMOHATUSMH:

oCJIeA0BAaTCIIbHOCTD, apI/I(i)MeTI/ILIeCKaH mporpeccus, reoMETpuICCKas




nporpeccus, OECKOHEUHO YObIBaloIlas TE€OMETpPHUYECKas IPOrpeccus;
YMEHHE 3a/aBaTh IIOCJIEJOBATEIBHOCTH, B TOM YHCJIE C IIOMOINBIO
PEKYpPPEHTHBIX (POPMyYJI; YMEHHUE ONEPUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMeHT
KOMIUIEKCHOIO  uHucia, (GopMa  3alucH  KOMIUIEKCHBIX  YHCEl
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U anreOpanyeckas), yMeETh
MPOU3BOJIUTh ApU(PMETHUECKUE JCUCTBUS C KOMIUICKCHBIMH YHCIIAMHU;
MPUBOJIUTH TIPUMEPHI HCITOIB30BAHHUA KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATHAMM:  MaTpuma 2x2  u  3X3, onpeaenurenb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPECACIIUTECIIA

YMeHue omnepupoBaTh MNOHATUSIMU: palUOHANbHBIC, HpPpAlMOHAIbHBIC,
MOKa3aTebHbIE, CTENEHHbIC, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEpPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBAThH
MOHSTUSIMH: TOXJIECTBO, TOXKAECTBEHHOE IMpeoO0pa3oBaHUe, YpaBHEHUE,
HEpPaBeHCTBO, CHUCTEMa YypaBHEHUIl W HEPaBEHCTB, PABHOCUJIBHOCTh
ypaBHEHUH, HEPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO PA3IMYHBIX NPHEMOB; peEIIaTh
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBl C [apaMeTpOM; MPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI ISl PEHICHUS MaTeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 PAa3IMYHbIX 00JIaCTe HAYKHU U peasIbHON KU3HH

YMeHue omnepupoBaTh MOHATUAMH: (PYHKIHSA, YETHOCTh (YHKIIUH,
MEePUOANYHOCTh (YHKIMH, OTPAaHUYCHHOCTh (DYHKIIMHU, MOHOTOHHOCTH
byHKIMH, dKCTpeMyM (YHKIHMU, HauOOJbIIee U HAUMEHBIIEEe 3HAYCHUS
(GYHKIIMU Ha MPOMEXYTKE, HENpepbIBHAs (DYHKIIHMS, aCHMIITOTHI Tpaduka
GyHKIMY, TIepBas U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPUYCCKUN U
(U3UYECKU CMBICT TPOW3BOJHOW, TIEpBOOOpa3Has, OIpeAcIEHHBIN
WHTETpaj, YMEHHE HaXOJHWTh ACUMITOTHI Tpaduka (GYHKIUH, yMEHHUE
BBIUUCIIATh  MPOU3BOJMHBIC  CYMMBI, IPOW3BEJCHHS, YacCTHOTO U
KOMIO3UIMN (DYHKIUN, HAXOAUTh YpaBHEHHME KacaTeJbHON K TIpaduky
(GyHKIIMM;, YMEHUE HaXOJWTh NPOU3BOAHBIE DJIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO Ui HCCIeloBaHUS (yHKIUH,
HaXOJWUTh HAWOONBIINE W HAWMEHbBIINE 3HAUYCHUS (YHKIMH; CTPOUTH
Fpa(pI/IKI/I MHOT'OYJICHOB C HCIIOJIB30BAHUCM allliapara MaTeMaTH4YCCKOIo
aHa/W3a; TPUMEHATH TPOM3BOAHYIO [UIsI HAXOXACHUS HAMIYYIIEeTo
pelleHrus B TPHUKJIAAHBIX, B TOM YHCIIE COLHMAIbHO-d)KOHOMUYECKUX H

buznyecKuxX 3ajavyax; HAXOAUTh IUIOMAIN U O0BEMBI (PUTYp C MOMOIIBIO




HHTCIrpajia; IMPpUBOAUTL HNPHUMEPBI MATCMATUYCCKOTIO MOJCIUPOBAHHA C

noMouibio 1udepeHnaibHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHIATHAMU: Tpaduk GyHKIMU, oOpaTHAs QYHKIUA,
KOMIO3UIMS (QYHKUMHA, JMHEWHas (QYHKIUS, KBaJpaTU4Has (yHKIuS,
panyoHanmbHast (QYHKIUS, CTEMEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETpHUYECKHE (YHKIMHU, TMOKa3aTelabHas U
norapupmudeckass (yHKIWH; YMEHHE CTPOHUTh TpaduKd HU3YyYSHHBIX
¢GyHKUMH,  BBINONHATH  TpeoOpa3oBaHuss  rpadgukoB  GyHKUUH,
UCTIOJB30BaTh TpaUKH Ui U3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 3a7a4d U3 JAPYrMX Y4eOHbIX NPEAMETOB U 3a/1ad U3 peaslbHOU
KU3HHM;, BBIpaKaThb (GOpMyJaMH 3aBUCUMOCTH MEXAY BEIWYMHAMU;
UCTOJIb30BaTh CBOMCTBA W Tpa@uku (QyHKIMHA Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Jady C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTEM

VYMeHue pemaTth TEKCTOBBIE 3aJaud Pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJM U YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBAPOB M
yCIIyT, HaJOTH, 3aJja4d U3 00JIAaCTH YIpaBJiIeHUs JIUYHBIMU U CEMEUHBIMU
(¢uHAHCAMU); COCTaBISITH BBIPAKCHUS, ypPaBHEHHUS, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCIOBUIO 3aJayd, HUCCIEN0BAaTh IIOJyYEHHOE pEUICHUE U
OLIEHUBATh MPABIONOJ00OHOCTh pPE3YJIbTATOB, YMEHHE MOJCINPOBATH
peasbHbBle CUTyallMM Ha S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAYKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4y, UCCIIEI0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCHOJb30BAaHHUEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MMOJYUECHHBII pe3ynbTart

YMeHne onepupoBaTh MOHATUSIMH: CpelHee apu]MeTudeckoe, MeIraHa,
HanOoJIbIlIee W HAMMEHBIIIee 3HAUYCHUS, pa3Max, AUCIIEPCUsl, CTaHIapTHOE
OTKJIOHCHHE YHCIIOBOTO HaOopa; YMEHHUE H3BJICKaTh, WHTCPIPETHPOBATH
nH(popMaIrio, MPeICTaBICHHYIO B TaOJIWIaX, HA IUarpammax, rpadukax,
OTPAXKAIOIIYI0 CBOWMCTBA PEalbHBIX MPOLECCOB U SIBICHUM; MPEACTABIATH
WHPOpMAILIMI0O C TOMOIIBI0 TaOJNMIl W JMarpaMM; HCCIEIOBATh
CTaATUCTUYCCKUC OAHHBIC, B TOM 4YHCJIC C MPUMCHCHUCM rpa(bnqecm/lx
MCTOHNOB U SJICKTPOHHBIX CPCACTB, Fpa(I)I/I‘-IeCKI/I ucciaeaoBaTtb COBMECTHBIC

HaOJIOACHNUS C TOMOIIBIO JUArPaMM PACCEUBAaHUS U JTMHEHHOU perpeccuu

YMeHHe onepupoBaTh IOHATUAMU: CIy4YaWHBI ONBIT U CIIydaliHOE

CO6LITI/Ie, BCPOATHOCTD CHy‘l&ﬁHOFO CO6LITI/I$I; YMCHHUE BBIYHUCIIATH




BEPOSATHOCTh C UCIOIB30BaHUEM TpadUUYecKUX METOJIOB; MPUMEHSTh
(bOpMyIBI CIIOKEHUSI W YMHOXXEHHSI BEPOSITHOCTEH, (HopMyiy IOJHOM
BeposTHOCTH, (hopmyny beprHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOSTHOCTH pPEabHBIX COOBITHIA; YMEHHE ONEpUPOBATH
MOHATUSIMH:  CIlydaiiHas BEJIMYHMHA, pAaclpeleiecHue BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXHUJIaHWe, JHUCIEPCHS W CTaHJAPTHOE OTKJIOHCHHUE
CIIy9aiilHOW  BEJMYWHBL, (QYHKIUU  paclpeiesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOTO paclpeeleHuii; yMEeHne
UCIIOJIb30BaTh CBOMCTBA M3yYEHHBIX PACIIPEACICHUN NI pelIeHHs 3a1a4;
3HAKOMCTBO C MOHSTHSAMU: 3aKOH OOJIBIINX YUCEN, METOABl BEIOOPOUHBIX
UCCIICIOBAaHUM; yYMEHUE TPUBOAUTH TPUMEPHI NPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPHUPOAHBIX M OOIIECTBEHHBIX SBICHUSAX; YMEHHE
OTIepUPOBATH MOHATHAMH: COUETAaHUE, NMEPECTAHOBKA, YHUCIO COYETAHWM,
YHCJIO  TIEPEeCTaHOBOK, OwHOM  HpIOTOHA; yMEHHWE  MPHUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS [UIS PEIICHUS 3ajad; OICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIIPETUPOBATH MOJYUECHHBII pe3ynbTart

VYMenue OICpHUpOBaATH IIOHATUAMU: TOYKa, mnpsamas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTJIa, INIOCKUNA YIroJl, IBYIPaHHBIN
YroJI, TPEXTPaHHBIN YTOJl, CKPEUIMBAOIIMECS MPSAMbIC, NapPAIUIEIbHOCTh U
NEPHNCHAUKYJIAPHOCTh IMPAMBIX U HJIOCKOCTef/'I, yroj MeExAay IMIpsAMbIMHU,
Yroa MexXAay IpsAMONM U IUIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMM,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMY,
pacCTOsHUE MEXKIY IIOCKOCTSIMHU; YMEHME HUCIIONIb30BaTh IPU PELICHUU
3aJa4 U3ydeHHble (PAKTHI M TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOJEIU C IOMOUIBK0 TE€OMETPUYECKMX IOHATHN M BEJIWYMH, pEIIaTh

CBSA3aHHBIC C HUMU IIPAKTHUYCCKHUC 3a1a9Un
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VYMeHue onepupoBaTh MOHATHAMH: IUIOIIanb (QUIYpbl, 00bEM (GUTYpHI,
MHOTOTPaHHHK, IPAaBHJIBHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapaijenenunen, Npu3Ma, OUpamuna, (Gurypa u IMOBEPXHOCTh
BpallleHUs, MWIMHAP, KOHyC, mmap, cdepa, miomanb chepsl, MUIOMAIL
MOBEPXHOCTH NHPAMHbI, MPU3MBI, KOHyca, IWIMHApa, 00BEM Kyoa,
NOPSIMOYTOJIBHOTO TMapaulefieNuIeaa, MHUpaMHUIbl, MPU3MbI, LHWIMHIPA,
KOHYycCa, IIapa, pa3BEpPTKAa MOBEPXHOCTH, CEUEHHs] KOHyca M LMJIMHAPA,

mapamicjibHblCc OCH HWJIM OCHOBAHHMIO, CCYCHHUC IIapa, IIJIOCKOCTbD,




Kacaroutascs chepbl, HMIMHIPA, KOHYCAa; yMEHHE CTPOUThb CEUEHHUE
MHOTOTpaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalIEHUs, UX CEUEHHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTHh CBOMCTBA I'€OMETPUUYECKUX (PUTyp, CaMOCTOATEIHHO
(bopMynupoBaTh ONpeAeseHusl U3ydyaeMbIX (PUTyp, BBIABUTATh TUIIOTE3BI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYECKUX (uryp, 0oOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE MPOBOAUTH KilacCUPUKauuioo (QuUryp Imo
pPa3IMYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOJUMBIE JIOTIOJTHHUTEIBHBIC

MMOCTPOCHUS
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YMeHue onepupoBaTh MOHSATHSAMM: JIBKEHHE B  IPOCTPAHCTBE,
napasuieNbHbId TepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B HPOCTPAHCTBE,
MIOBOPOT, TMpeoOpa3oBaHHe MOA00Ms, MOJOOHBIE (UIYpBI; yMEHHe
pacro3HaBaTh paBHBIC W TMOAOOHBIC (UTYpPHI, B TOM YHCJIE€ B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUCCKUE OTHOLICHHS TIPU
pelIeHNH 3aJa4; HaXOJWUTh TEOMETPUYCCKHE BEIMYWHBI (IUIMHA, YOI,
JI01a1b, 00BEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YUYEOHBIX MPEIMETOB U
U3 peasbHOW KM3HH, YMEHHE BBIUHCIATH T€OMETPUYECKHE BEIHMIUHBI
(mHA, yroj, IUIOMIAJb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (OPMYIIBI U METOIBI, B TOM YHCIIC: IUIOIMAAb MOBEPXHOCTH
MUPaMUJIBI, TIPU3MBI, KOHYCa, MWIMHIPA, IUIOMAab cepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — MapajUieNienuIie/la, MHPaMHUIbL, MPU3MBL, LHJIUHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOIICHHUC 00BEMOB HOI[O6HLIX (I)I/II‘ Yp
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YMeHue onepupoBaTh MOHATUSAMH: IMPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOpa Ha YHUCIO, pa3lio’)KeHHWE BEKTOpa Mo 0asucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENIEHUE, Yroll MEXIY
BEKTOpPAMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

JUTSL pelIeHHs FeOMETPUUECKUX 3aa4 U 3a/1a4 APYruX y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpATh MOIXOASIINA METO/ IJIsl PEIICHUs 3a]]a4H; TOHUMaHHE
3HAYUMOCTA MATEMATHKU B H3YyYCHUHM TMPUPOIHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUI; YMEHUE PACIO3HABATh MPOSIBJICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHl MATEMATUYECKHUX

OTKPBITUN POCCUMCKON U MUPOBOM MaTEMAaTUYECKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

11 HarypanbHblie u niensie uncia. [Ipu3Haky AeTUMOCTH LENbIX YHACE

12 Pammonanbupie umcna. OOBIKHOBEHHBIE W JECSATUYHBIC JpOOW, MPOLIEHTEHI,
' OeCKOHEYHBIE TIEPHOIUIECKUE APOOH

13 ApudmMeTnuecKkuii KOpeHb HaTypaJbHOW cTeneHu. J[elcTBUs ¢ apuPMETHYCCKUMU
' KOPHSIMU HAaTypaJbHOU CTETICHH

14 Crenensb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ paloHalIbHBIM MoKa3areneM. CBoMCTBa
' CTENEeHU

15 CuHyc, KOCHMHYC ¥ TaHTEHC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudwm uucna. /lecaTHIHbIE U HATYpPAIbHBIC JTOTAPHUPMBI

JlelicTBuTenpHble 4ncia. Apu(METHYECKHE ONepalud C  JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnnxEHHbIE BRIYUCICHUS, PaBUIa OKPYTICHUS, IPUKHUIKA U OLIEHKA
pe3yibTara BHIYUCICHUN

1.8 [TpeoOpa3oBaHue BHIpAKSHHUNA

1.9 KommuiekcHbie uncna
2 YpaBHEHUS U HEPABEHCTBA

2.1 Llenbie u 1poOHO-palIOHANIbHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuroHoMeTprudecKkre ypaBHCHUS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YpaBHEHUS

2.5 Ienbie 1 1pOOHO-paLIMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toka3aresnbHble U JorapupMuyecKkre HepaBeHCTBA

2.8 TpuronoMmerpruveckre HepaBEHCTBA

2.9 CHCTEeMBI 1 COBOKYITHOCTH YPAaBHCHUI U HEPABCHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuia cucTeMsl THHEHHBIX ypaBHEHHN. OnpenenTens MaTPUIIbI
3 ®OyHkmu U rpaduku




OyHkus, crnocodbl 3amaHus ¢GyHKIUH. I'padux ¢yHkuuu. BzanumHO 0OpaTHbIE

3 ¢ynkuuu. YétHble 1 HeuéTHBIe QyHKIMU. [leproanueckue GpyHKIMH
OO6nacte ompeneneHus W MHOXKECTBO 3HadeHW QyHkuumu. Hynmu ¢yHKIuw.
32 [TpomMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXyTKHM  MOHOTOHHOCTH  (YHKIUH.
' Makcumymbl U MUHUMYMBI (QyHKIMH. HambGonbliee M HauMeHbIIee 3HAYCHUE
(GYHKIMHU HAa TPOMEKYTKE
33 CrenenHass (yHKUUS C HaTypaJbHBIM M LEJbIM Moka3ateneM. EE€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Moka3arenpHas u torapudmudeckast QyHKIMH, UX CBOWCTBA U TPaUKH
36 Touku paspbiBa. AcuMmnrtorel rpadukoB (ynkuuid. CpoiictBa  (QyHKUHUH,
' HETpEepPHIBHBIX Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHs [TOCIEI0BATEILHOCTEN
3.8 Apudpmernueckas 1 reoMmeTpudeckas nmporpeccun. @opmyia CI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHainza
4.1 [TpouzBoanas ¢pyukiuu. [Ipon3BogHbIEC SI€MEHTAPHBIX PYHKIUN
[IpumeHeHne MNpOU3BOMHON K UCCIENOBaHHIO (YHKIMNH Ha MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. HaxoxeHue HanOOJNBIIET0 U HANMEHBINETO 3HaYeHHUS (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuaTerpan
3) MHo>ecTBa 1 JIOTHKa
5.1 MHuo>xecTBO, onepaiuu HajJ MHOKecTBaMu. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposATHOCTH U CTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 KombOuHatoprika
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTrorpaHHUKH
7.4 Tena U MOBEPXHOCTH BPALIEHUS
7.5 KoopauHaTsl 1 BEKTOPHI
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