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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oOuiero o0pa3oBaHus, Tak Kak 0OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTM M MPEIMETOB T'YMAaHUTAPHOIO ILMKJIA.
[Tockonpky  JIOTHYECKOE€  MBIIUICHHE,  (QOopMUpPyEeMOe  THpH  H3YYCHUU
00y4JarIUMHUCS TOHATUHHBIX OCHOB T'€OMETPUH, NPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETOYKU JIOTUYECKUX YTBEPKICHUHN NPU PELUICHUU N€OMETPUYECKHUX
3a1a4, yMEHHE BBIABUIaTb U ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
VCIIONB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusd» Ha yriryOonéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOydarolmmxcs Ipu
W3YUYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obmactu «MaremaTnka u
uHpopMaTUKa»  4yepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCHEIIHOTO NPOPECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuopureTHbIME 3a7auaMy Kypca T€OMETPUU Ha YriayOJIEHHOM YpOBHE,
pacCIIMPSIONINMH U yCUIIMBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHNe NMPEACTABICHUS O T€OMETPUU KaK YaCTH MUPOBOU KyJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBSA3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MATEMAaTHYECKUX MOJENSIX, MO3BOJIIIOUIMX ONUCHIBATH M HM3ydaTb
pa3HbIE SBICHUS OKPYIKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

(GopMUpOBaHHE  YMEHHUS  BJAQJETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHUpOBaHNE YMEHUS pacllO3HAaBaTh HAa YepTexkax, MOAENAX U B peabHOM
MUpPE MHOIOTPaHHUKHM M Teja BpallCHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢opMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJU AKCUOMATHKU IpU
IIPOBEJICHUM PACCYKICHUM;

(opMUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeJIbCTB M AJITOPUTMOB
pElICHMs, YMEHUSI UX HPUMEHATH, MPOBOJUTH JOKAa3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IIPAKTUYECKUM COJEPKAHUEM,
(opMUpOBaHHE TMPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHNY MAaTeMAaTHUECKUX YTBEPKICHUN M POJTH AaKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyaIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEN 00yYarouumxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHUS, UHTEPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (PYHKITMOHAIEHONW TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS PAClo3HABATh TMPOSBICHUS TE€OMETPUUYECKUX TMOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
y4eOHbIX  TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, WCCIEAOBAHHS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COZIEp’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusworcs: «lIpsmMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «J[BM)KEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo ®PI'OC COO TpebGoBaHMEe «yMETh OIEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPHHM Ha YyriayOn€HHOM ypOBHE OOydYeHHUS B
10—-11 xyaccax, OTHOCHTCSI KO BCEM COJICpKaTEJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  paclpeaensercs He  TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM OcBoeHHs DenepaibHON paboueii
POTPaMMBI, pacHpeleIEHHBIM 0 TOoJaM OOYyYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOPOCAM 00ydaronuecs
oOpamaiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaTh  OBJIAJICHUE
T€OMETPUUYECKUMH MOHATHSIMU ¥ HaBBIKAMHU TTOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
coOJTI0/IeHreM TIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX TMPEACTABICHUN O0OyYaromMUXCsl, paCIIUpss U yrTyOsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4eHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE TIO3BOJISIET:

co3math ycmoBus i auddepeHnuanum  oOydeHHUs, TTOCTPOCHUS
UHIMBUAYAIbHBIX 00pa30BaTENbHBIX MPOTrpaMM, O0OECNeYuTh YriIyOnEHHOE
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAONICH yueOHoro npeamera «MaremaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
ya€ToM BBIOOpa Oynmymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTEHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOa€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIIO0).



COAEPKAHUE OBYUYEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTH,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaromuecss npsmble. [Ipu3Hakm cxpemmyBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MaPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPIMOU
u 1ockocTu. [lapannenbHoe M IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakKeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOTO MpPOEKTUpoBaHus. M3o00pakeHue
buryp B nmapayuieqbHON MPOEKIUU. YTl C COHANPABIEHHBIMH CTOPOHAMH, YTOJI
MEXIY NPSAMBIMH B IPOCTPAaHCTBE. IlapayenbHOCTh NIIOCKOCTEN: NapajliebHbIe
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTH: TeTpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnenaAMKyJISIPHOCTD PSIMOU M IJIOCKOCTH: MEPIEHIUKYJISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, MpsAMbBIC MAPAJUICIBbHBIE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPNECHAMKYJSAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
IIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (GuUrypsl Ha  INIOCKOCTb.
[lepneHAMKYJISIPHOCTD  IUIOCKOCTEW: INPU3HAK  IEPHEHAMKYJSIPHOCTH  ABYX
IJIOCKOCTEN. Teopema 0 TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJI MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yIOJI, JMHEWHBIM YTOJI ABYI'PAHHOTO yriyia. TpEXIrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIJIa.

MHororpaHHuKHu

Bunapl MHOrOrpaHHHMKOB, pa3BEPTKa MHoOrorpaHHuka. IIpusma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAasi MOBEPXHOCTh PU3MBI.
[Tapaynenenunen, NpsMOYTONBHBIA — IMapajulelienUIe] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHen
IIPaBUIBHOW nHUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKW: NPABWIbHAS IIPU3Ma U



MpaBUIbHAS THPAMUJA, NpPABWIbHASA TPEYrOJbHAs NHUPAMUIa W MPABUJIbHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOAEKAdIP U UKOCADIP.

BblunciieHre 3J€MEHTOB MHOTOTpaHHUKOB: pEOpa, JHUaroHallud, YTJbl.
[Inomans OOKOBOW MOBEPXHOCTH U IIOJTHOM TMOBEPXHOCTH MPSIMOM TPU3MBI,
IUIOIA/b OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MHUPAMUIBI,
TEOpEMaA O IUIOIIAA YCEYEHHON TUPaAMUIBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUJBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJMHA HEHYJEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIO0KEHUS BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOPA HA YHUCIIO.
[TonssTE KOMIUJIaHApHBIE BEKTOpHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOpAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalenus

[MoHATHS: TMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tena BpalleHHUS:
IIIMHAP, KOHYC, YCEU€HHBIH KOHYC, cdepa, map. B3ammHoe pacroiiokeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IUIocKocTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
IOpSAMOYTOJIBHOTO Mapajienenunena u cueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM HPU3MBbI, HIWIMHAPA, TUpaMUAbl U KoHyca. OO0BEM I1apa U mapoBOro
CerMeHTa.

KomOuHanmu Tenm BpalieHuss W MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo ImuHApa. llepeceuenuwe cdepbl u mapa ¢
iockocteio. Kacanue mapa u cdepbl miockocTeio. TloHsiTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO c¢epbl, cdepbl, BNMCAHHON B MHOTOIPAHHUK WM TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTew.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue mnonoOus, romoretus. PemieHue 3agady Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPALIEHUSI: CEUEHUS IUITUHIpa
(mapamienbHO YW TEPHEHAMKYJSIPHO OCH), CEYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYyLIEN TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuym HaJa BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronbpHas
cucTtemMa KoopAauHaT B pocTtpaHcTBe. Koopnunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'€OMETPUYECKHUX
3a/1ad4.

JABHKEeHUSA B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. J[BUKeHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapaUIeNbHBIA TEPEHOC,
LHEHTpaJbHasl CHUMMETPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cdepa Ditnepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIEeAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GyHKIHUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHKH, IEHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUNM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHUNA, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMuyHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATb MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (30pOBOE THUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUH U
OTIIbIXa, pEeryisipHas (U3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpa30BaHUIO HAa MPOTSKEHUM BCEM MKU3HU, TOTOBHOCTH K AaKTUBHOMY
YYacTHUIO B PEIICHUU MTPAKTUUYECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TOHUMAHUE BJIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWHM [JIs1 pelmieHus 3amad B o0yactu
OKpY’KaIoLIEel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN ST OKPYIKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKd Kak c]epbl 4eIoBEeYeCKOM JesATEeNbHOCTU, 3TaroB e¢
pa3BUTUA M 3HAYUMOCTH [UJI1 Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUS MUpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornueckue aeiicTBHA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIY TMOHATHUSIMHU, (OPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIICHUS U CPAaBHEHUS, KpUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OpMyIMpoBaTh U  NPEOOpPA3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOACHUSAX U YTBEPXKICHHUSIX, MpeajiaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKJIIOUEHNH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOJIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKACHUS U BHIBOJIBI;

BEIOWpATh CMOCO0 pemieHrus y4eOHOW 3adaud  (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  PEIICHHWS, BBHIOMpATh HauOoyiee TMOAXOASAIMHMA ¢ y4ETOM
CaMOCTOSTEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarejbLCcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TUMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00beKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBJICHUSIMH, POLIECCAMU;

CaMOCTOATENBHO (HOpMyIIMpOBaTh OOOOLICHUS W BBIBOJABI IO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLecca, a TaKkKe BbBIABUTATDH
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIAATh e(UIUTH MHGOPMAIMU, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOIPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM npencraBieHus;

CTPYKTYpHUpOBaTh MH(OPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapUuecKy;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIbHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBbIE YHUBeEPCAJbHbIE YueOHbIE 1eiCTBUSA

Oo0mmenue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHHM C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BbIpakaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOJACHCHHUA 110 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTarT;

B XOJIe¢ OOCYXXKIIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJIeMBbI, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTAaBIIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
bopMyIHUpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
IIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIhTATOB, BIAJICTh
crnocobaMM CaMOIIPOBEPKH, CAaMOKOHTPOJS Ipoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OILIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMmecTHAas1 1eATEJIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJILHON
paboThl mpu pemeHnH Y4YeOHBIX 3a7ad, TPUHUMATh IIeIh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYXKIaTh TMPOIECC U PE3yabTar paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNMHOBBIX (Gopmax paboTel (00Cyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMHM 4YJIEHAMH KOMAaH]Ibl, OLICHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kiaacca oGyyaronuiicss HAy4YuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHATHSMH CTEPEOMETPUM IPU
pELIeHNN 3aJ]a4 ¥ IPOBEJCHUN MATEMAaTUYECKUX PACCYKICHUM;

e IPUMEHATH AKCMOMBI CTEPEOMETPUU U CIIEACTBUSA W3 HUX IPHU PELICHUU
TreOMETPHUYECKUX 33a/1a4;

e KJAcCCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHHUE NPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO OINEpPUPOBATH TMOHATHUSAMHU, CBSI3AHHBIMM C yIjamMH B
IPOCTPAHCTBE: MEXAY IMPSMBIMA B IPOCTPAHCTBE, MEXKIY HIPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pAacrmo3HaBaThb OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TIpuU3Ma,
NUpaMUJIa, MPSIMOYTOJIBHBIN Mapaienenunea, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHUS I
KJ1accuUKaInu;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINIOJHSATH napasuieJIbHoe, LEHTPaJIbHOE u OpPTOTOHAJILHOE
POEKTUPOBaHKUE (DUTYp HA MIIOCKOCTh, BBIMOIHATH M300paxeHuss Guryp
HAa TUJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TEJ ¢ IPUMEHEHUuEM (HopmyJt;

e CBOOOJHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LICHTD,
OCb W IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHHU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HAXOXKJIEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJbI
IpU PEIICHUH MAaTEeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh MPOCTEHINNE NPOrpaMMHBIE CpPEACTBA U  DIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MNPEOOpPa3OBBIBATH M WHTEPIPETUPOBATH HHGOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yeprexax U pUcCyHKax;

e TMPUMEHATH TMOJy4YCHHbIE 3HAHWA HAa TMPAKTUKE: CpPaBHUBATh W
aHaAJIM3UPOBATh peajbHbIE CUTyallld, MPUMEHSATh W3YUYCHHBIC TMOHATHUS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTU4ecKu  CcPOpMYyJIHMPOBAHHON
npoOemMbl, MOJAEIMPOBATh peajbHble CHUTyallMd Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MPaKTUYECKUE 3a/ayi,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPHUUECKUX BEITHUYHNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJOTU.

K koniy 11 kiacca oGyyaronuiicss HAyYuTCs:



CBOOOZHO OIEPUPOBATh IMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMUYECKOW U CepuyecKoil TMOBEPXHOCTSIMH, OOBSCHITH CIOCOOBI
MOJTyYEHUSs;

ONepUpOBaATh MOHATHUSIMH, CBSI3aHHBIMU C T€JIaMU BPALLEHUS: HUIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacrmo3HaBaTh Tejla BpalleHus (UUIUHAp, KOHYyc, cdepa U map) u
OOBSACHATH CIOCOOBI MOTYYSHHSI TEJ BPALICHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACTIOJIOKEHUE C(hephl U MIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUs,
00BEMBI U TUIONIAJAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalICHUS,
reOMETPUUECKUX TEJl C MPUMEHEHHEM (POpMYIT;

CBOOOJHO OMEpPUPOBATH MOHATHUAMHM, CBSA3AHHBIMU C KOMOWHALUAMU TEN
BpallleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAaHHBIM B cdepy U
OMMCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WIH TEJO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHHUS MEX/Ty TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
[IOJOOHBIX TET;

n3o0paxkaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJ BPAIICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBaTh HHPOPMAIHIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpEJACTaBICHHYI0 Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHSATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAHHAT;
peuaTh reoMeTpUUECKUe 3a7a4d Ha BBIYHMCICHUE YTIIOB MEXY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSIHUUA OT TOYKM [0 IJIOCKOCTH, B
IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PELICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINIOJIHATh HM300paX€HUsT MHOTOTPAaHHUKOB M TeJl BpallEHUS MpHU
napajjieIbHOM  TEpPEHOCE, LEHTPAJIbHOM CHUMMETPUU, 3EpKAIbHON
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, TpeoOdpa30oBaHus MOA00MS;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIMHIPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEUEHUsl KOHYyca (MapauiebHble
OCHOBAHUIO U IPOXOJIAIIME Yepe3 BEPILIUHY ), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJbl TMOCTPOEHUSI CEUEHU: METOJ CJEIOB, METO[
BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO]] IIEPEHOCA CEKYIIeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

NPUMEHATh TeOMeTpuueckre (aKThl JJIST PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANOJATalOIINX HECKOJbKO IIArOB PEIICHUS, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pelmarph 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE TEOMETPUUECKUX BEJIUYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHWSA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYallH, IPUMEHATh NU3YUYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TNOUCKA  PEIICHUS
MaTeMaTH4ecku  CHOPMYJIUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYAllMM HA S3BIKE T€OMETPUHU, HCCIENOBATh IMOCTPOCHHBIC
MOJENN C HCIOJb30BAHUEM TEOMETPUUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3aJadud, CBS3aHHBIE C
HAaXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3aesioB U TeM (uudposrie)
n/n NPOrpaMMbI Bceero Kontponbueie  Ipaxtiyeckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypes:
1 BBeznenue B ctepeoMeTputo 23 1
) B3aumHoe pacnonoxeHue npsiMbIx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B 2
MIPOCTPAHCTBE
4 [lepnenuKyASPHOCTD MPSMBIX U )5
IJIOCKOCTEN B IPOCTPAHCTBE
VYTiabl ¥ paccTostHUA 16 1
MHororpanHuku 7 1
BekTopsl B IpOCTpaHCTBE 12
2 HOBToPeHI/Ie, 000011IeHNE U CUCTEMATH3AIINAA 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3aesioB U TeM Komrpoapmste  Tpaktuseckue (uugposbIe)
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThl padoThI pecypenr
1 AHanuTH4eckasi FeOMeTpHs 15 1
) [ToBTOpEHME, 0606H_IGHI:IG u 15 1
CUCTeMaTH3alus 3HaHUH
3 O0BEéM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau moBepXHOCTU U O0BEMBI 9 1
KPYTJBIX TEJ
6 JBro>keHus 5 1
7 [ToBTOpEHME, 0606H_IGHI:IG u 17 )
CUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTHyeckue
padoThl

Jlara
U3yYeHHs

DJIEKTPOHHbIE
uugposbie
o0pa3zoBaTte/ibHbIE

pecypcbl

OcHoBHBIE TpaBUIIa U300paKEHNUS HA
PHCYHKE TUIOCKOCTH, TTapaJlIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsATHA cTepeoMeTpUN: TOUYKA, IIpsIMas,
MJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBmJIa U300paKCHHS HA PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTpPE3Ka

[TonsTHS: EepeceKaroLecs MIOCKOCTH,
IepeceKaroImecs npsimasi ¥ MiI0CKOCTh;
MIOJIyIIPOCTPAHCTBO

[TonsATus: nepecekaronyecs MIOCKOCTH,
IepeceKaroImecs npsimasi ¥ MiI0CKOCTh;
MIOJIyIIPOCTPAHCTBO

MHororpaHHuKu, U300pakeHHE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKu, H300paKeHHE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE




CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoOb! 3a1aHus
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O003HaueHUS MPSAMBIX U TNIOCKOCTEH

10

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 UX
pEbpa. N3obpakeHne nepecedeHus
IIOJIyYEHHBIX IIIIOCKOCTEN. PackpaimmBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

11

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0pakeHne nepecedeHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpaimmBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

12

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 UX
pEbpa. N3o0OpakeHne nepecedeHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYECHUI Pa3HbIMHU IIBETAMU

13

N300pakeHne ceueHuil nmupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0OpakeHne nepecedeHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpaimmBanue
MOCTPOEHHBIX CEYCHUI Pa3HbIMHU IIBETAMU

14

Meton cieoB uisl IOCTPOEHUS CEUEHU I




15

Merton cnenoB 1yisl TOCTPOCHUS CEUCHU.
CBolicTBa niepece4eHni NpsIMbIX U
IIOCKOCTEH

16

Merton cnenoB 1yisi TOCTPOCHUS CEUCHUM.
CaoiicTBa nepeceyeHrid MPSMbIX U
IIOCKOCTEN

17

[TocTpoenue cevenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 11aroB
MTOCTPOEHUS

18

[TocTpoenue cevenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MTOCTPOEHUS

19

[TocTpoenue cevenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXEH U 3aMKCh 111aroB
MTOCTPOEHUS

20

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXEH U 3aMKCh 111aroB
MTOCTPOEHUS

21

[ToBTOpenue nnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHHUAX Ha
BBIHOCHBIX 4epTexax. Mcropus pazsutus
ITaHUMETPUHN U CTCPCOMCTPUU




23

KontponbHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsiMbIx B
npoctpancTBe. CKpenBaroecs
npsimble. [Ipu3Haku cKperuBaonmxcs
npsmbix. [lapanenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHON
JTAHHOU MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIKAIIEH Ha JaHHOU
npsMoi. JlemMma o nepeceyeHuun
MapajvieIbHbIX MPSAMBIX TIOCKOCTHIO

26

[TapannensHOCTH Tpex NpsMbIX. Teopema o
TpEX mapauIeabHBIX IpsSMbIX. Teopema o
CKPEILMBAIOIINXCS PSMBIX

27

[TapannensHO€ TPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajIeIbHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napauienbHONH IPOEKIUN

28

[MenTpanbsHas npoekuus. YTomi ¢
COHAIPaBJIECHHBIMU CTOPOHAMHU. YTOJI
MEXY IPSIMBIMU

29

3amayn Ha MOKA3aTEILCTBO U
HCCIIEN0BAHUE, CBA3aHHEIE C
pacIoIOKEHUEM HPAMBIX B IIPOCTPAHCTBE

30

[ToHsTHA: MapaIETbHOCTh NPSIMOU U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapaJUIEIbHOCTH IIPSIMOU U IJIOCKOCTH.




CaolicTBa napajuieIbHOCTH IPSIMOU U
MIJIOCKOCTH

31

['eomeTpuueckue 3aaun Ha BEIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILETo Yepe3
JaHHYIO MPSMYIO Ha YepTexe U
MapajjIebHOrO IPyroi npsimoit. Pacuér
OTHOLUEHUH

33

[TapatenpHas NpOEKLUs, IPUMEHEHHE
JUTSL TIOCTPOCHMSI CEYSHUH Ky0a 1
napaenenunena. CBoicTBa
napajuieJienuIe/1a ¥ Ipu3Mbl

34

[TapamnensHble ockoctu. [IpuzHaku
[apaJUIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema o nmapaieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIH.IGfI
yepe3 TOUKY, He TPUHAAICKAITYIO JaHHOU
IIJIOCKOCTH U CICACTBHUA U3 Heé

36

CgoiicTBa napajuieNbHBIX MJIOCKOCTEM: O
MapajuIeIbHOCTH NPSIMBIX IEPECEUECHUS
MIPU NIEPECEUCHUHU JIBYX MapajuIeIbHbIX
IJIOCKOCTEMN TPEThEU

37

CBoiicTBa MapajICIbHBIX TIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEX/y MapaieIbHbIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
ABYMS TapaJlJICJIbHBIMUA TNIOCKOCTAMUA




38

[ToBTopenue: Teopema [Mudaropa va
MIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA

40

CaoiicTBa Ky0a U MPsIMOYTOJIBHOTO
napajuiesienunesa

41

Boruncnenue 1iaMH OTpe3KoB B KyOe U
IIPSIMOYTOJIBHOM NapaJuleIenUee

42

[leprieHAMKYIAPHOCTH MPAMOUN 1
mrockoctH. [Ipu3nak
MEPIEeHIUKYIISIPHOCTH MIPSIMON 1
MJI0CKOCTH

43

IlepneHUKYIAPHOCTD NPSMOU U
mrockoctH. [Ipu3nak
HEPIECHIUKYIISIPHOCTH MPSIMOU U
IJIOCKOCTH

44

Teopema 0 CyIleCTBOBAHUHU U
€IUHCTBEHHOCTH MPSIMOM, IPOXOIALLEH
yepe3 TOUKY MPOCTPaHCTBA U
MEPIEHANKYISPHON K MIIOCKOCTH

45

I1110CKOCTH ¥ NEPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

46

[11nockoCTH ¥ IepHEeHAUKYISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX

47

[lepnienuKyIsp U HAKJIOHHAS.
[TocTpoenue neprneHuKyspa U3 TOUYKU Ha
MPSIMYIO

48

IlepnieHquKyIsp U HAKIIOHHASL.




[TocTpoenue neprneHuKyspa U3 TOUYKU Ha
PSIMYIO

49

Teopema o TpEX MmepreHANKYIIpax
(mpsimast u oOpaTHas)

50

Teopema o TpEX nepHneHANKYIAPAX
(npsimast 1 oOpaTHast)

51

VYToa MeXay CKpeIrBarOIUMHUCS
MPSIMBIMU

52

[Tonck mepreHIuKyYIIPHBIX TPSIMBIX C
MTOMOIIBIO TIEPTICHIUKYJIIPHBIX
IJIOCKOCTEHN

53

OpToroHanbHOE IPOEKTUPOBAHUE

54

[TocTpoenue ceuenunii kyoa, MpU3MBI,
MPaBUIILHON MUPAMUJIBI C TOMOIIBIO
OPTOTrOHAJILHOM IPOEKIIUU

55

[TocTpoenue ceuenunii kyoa, MpU3MBI,
MPaBWJIbHON MHPaMUIbI C TIOMOILBIO
OPTOTOHAJIBLHON MPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETpPUI B MHOTOI'paHHHUKaxX

57

[Ipu3Hak nepneHaAUKYJISPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIJIECTBAE CUMMETPUU

58

[IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUM OT TOYKH JI0 MIIOCKOCTH

59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 IIIOCKOCTH

60

CriocoObl OIyCTUTb MEPIIEHAUKYIISIPHI:




CUMMETpPHUS, CIABUI TOYKH 110
MapajuIeIbHON IIPSIMOU

61

CaBur no HenapauieIbHOW IpsMOH,
W3MEHEHUE PACCTOSHUI

62

KonrtponsHas padora "B3anmuoe
PAaCIIOJIOKCHHUC MTPAMBIX U IIOCKOCTEH B
npocrpaHcrae”

63

IToBTOpEHME: YroyI MKy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYIOJIbHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHME: yrOa MEKITY
CKpCHINBAOIIUMUCH TPAMBIMU B
MIPOCTPAHCTBE

65

I'eomeTpuyeckue METObl BEIYUCICHUS
yrila MeXIy MPSIMBIMU B MHOTOI'paHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEWHBIX
YIJIOB JBYTPAHHOIO yIila

67

[TepnienaukysnsapHbie maockocTi. CBOWMCTBA
B3aMMHO IEPIECHANKYJISPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHIuKyIsIpHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMOi
nepeceyeHus IByX MI0CcKocTel
MIEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpsiMOyTONBHBIN MapasuieNenume; Kyo;
M3MEpEeHUsl, CBOMCTBA IPSIMOYTOJIILHOTO
napajuiefenumneaa

70

Teopema o auaroHaau NpsIMOYIrOJIBHOIO




napajuieJienuIe/ia U CIeICTBUE U3 Hee

71

CrepeomeTpuuecKke 1 NpUKIaJIHbIC
3aJ]auu, CBSI3aHHBIE CO B3aMMHBIM
PacIoIOKEHUEM MTPSIMBIX U TIOCKOCTH

72

[ToBTOpEeHME: CKpENIMBAIOIINECS MIPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHIAPTHBIX
MHOT'OTpaHHUKAX

73

[Tapa mapannenpHbIX IJIOCKOCTEN Ha
CKPEILIMBAOIINXCS MPSAMBIX, PACCTOSIHUE
MEK/1y CKPEIIMBAIOIIMMHUCS TPSIMBIMU B
MPOCTBIX CUTYAIUAX

74

PaccTosiHre OT TOUKH /10 TJIOCKOCTH,
paccTosTHUE OT MPSMOM J0 MIOCKOCTH

75

Brrunciienue paccTosSTHUN MEXITY
CKPEIIMBAIOIIUMUCS MPSIMBIMU C
MTOMOUIBIO NEPIIEHIUKYIIPHON MIIOCKOCTH

76

TpéxrpanHslii yroj, HEPaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TE€OPEMBbI KOCHHYCOB U CHHYCOB JJISI
TPEXTPAHHOTO yTJIa

77

DNeMEeHTHI CPepUIECKON TeOMETPHH:
reoIe3NYECKUE TMHUA Ha 3eEMIIE

78

Kontponbras padota "Yribel u
paccrosiHus"

79

Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK
M €ro dJIeMeHTHI"

80

IIupamupa. Bunael nupamun. I[IpaBunsHas
nupamuaa




[Tpusma. [Ipsimasi u HaKJTOHHASI TPU3MBI.

81 IIpaBunbHas npusma :

2 [Ipsamoit napamienenunen, 1
MPSIMOYTOJIbHBIN Tapasuieenumnen, Kyo

23 Brinykiibie MHOrOrpannuku. Teopema |
Diinepa
Brinykibeie MHOrOrpanauku. Teopema

84 Olinepa. IIpaBunpHbIE U NOTyNPaBUIbHBIE 1
MHOT'OTPaHHUKH

85 Kontponbnas padota "MHuororpanHuku” 1

26 ITonsTHE BEKTOpA HA IIJIOCKOCTH U B |
IIPOCTPAHCTBE

87 Cymma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio mapannenenunena 1

90 YMHOXEHUE BEKTOpa Ha YHCIIO 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIEXKAIIHUX B OJJHOU 1
IJIOCKOCTH

92 CxanspHoe Npou3BeICHHE 1

93 Briuucnenue yria Mex1y BEKTOpaMu B |
IIPOCTPAHCTBE

94 [Ipocreiimume 3aa4u ¢ BEKTOpaMu 1

95 [Ipocreiimume 3a1a4u ¢ BEKTOpaMU 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Ipocreiimume 3a1a4u ¢ BEKTOpaMU 1

98 O06o01eHne U cucTeMaTu3alus 3HaHUN 1




99 O0001IeHre 1 cUCTEMaTU3aINs 3HAHUI 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HroroBast koHTpOIBHAS paboTa 1
102 O0001IeHrEe U cCUCTEMAaTU3aINs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

KoHTpoabHbBIe
Bcero P
padoThI

IIpakTHyeckue
padoThl

Jlara
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

IToBTOpenue TeMsl "KoopauHaTsl BEKTOpa
Ha TUIOCKOCTH U B IPOCTpaHCTBE"

[ToBTOopenue Temol "CkansipHoe
IIPOU3BEACHNE BEKTOPOB"

[ToBTOpenue TemMbl "Brruucienue yria
MEK]ly BEKTOpaMu B MPOCTpaHCTBE"

IToBTOpEeHUE TeMbI "Y paBHEHME NTPAMOI,
IIPOXOAIeH uepe3 1Be TOUKH"

YpaBHEHUE MIOCKOCTH, HOpMaJb,
ypaBHEHHUE MJIOCKOCTH B OTPE3KaxX

YpaBHEHUE MIOCKOCTH, HOpMaJlb,
ypaBHEHHE IJIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE
MPOrpaMMUPOBAHHE

JIuHeliHbIE HEPABEHCTBA, JIMHENHOE
IIPOrPaMMHUPOBAHKE

10

AHaJIUTUYECKHE METOJIbI pacuéTa yria
MEXy NMPSMbIMUA B MHOTOTpaHHUKAaX

11

AHanuTHyecKkrue METOIbl pacuéTa yria
MEX/y TJIOCKOCTSIMA B MHOTOI'paHHUKAX

12

@opMyia pacCTOSHUS OT TOYKH 10




IIJIOCKOCTH B KOOpAWHATAaXxX

HaxoxneHue paccTossHui OT TOYKU 10

13
TIJIOCKOCTH B KyOe

14 HaxoxneHue paccTossHui OT TOYKU 10
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KontponbHas padota "AHamuTH4yecKas
reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOTPaHHUKHU

17 CeueHMst MHOTOIPaHHUKOB: METO/ CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJTIOCKOCTH, IEPECEUEHUS MPSIMBIX U
IIJIOCKOCTEN

19 [TapanensHble NpsIMbIE U MIJIOCKOCTH:
napajuieNbHbIe CeUCHUS

20 [TapannensHble NpsIMbIE U MJIOCKOCTH:
pacy€r OTHOLIEHUI
[TapannenpHble MpsIMbIE U TUIOCKOCTH:

21 YIJIbI MEXKTY CKPEIIMBAIOIIAMHUCS
MPSIMBIMU
[lepnenukynsipHbie MPSMBIE U

” MJIOCKOCTH: CTaHJIapPTHHIE Maphl
MEPIEeHIUKYIISIPHBIX TIOCKOCTEN 1
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB
[lepnenukynsipHbie MPSMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX
MEPIeHIUKYISIpax

24 IlepnenquKynspHbIe MPSAMBIE U




IINIOCKOCTH: BBIYHMCJICHUS OJINH B
MHOT'OrpaHHUKax

25

[ToBTOpEHME: TIOIIAAN
MHOT'OYTOJILHUKOB, (POPMYJIBI JIs
TJI0IAIeH, COOOpaKEHUSI TIOTOOMS

26

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIs
TJI0IA N, COOOPaKEHUSI TIOTOOMS

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI AJIs
Iomaaen, cooopaxeHust moa00us

28

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIA M TOBEPXHOCTEH, pa3pe3anust Ha
9acTH, COOOpaKESHHUSI TOA00MS

29

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIAIN TTIOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOI00Us

30

KonrtponsHas padora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOT'PaHHUKOB"

31

O06BeM Tena. O0BeM MPSIMOYTOIBLHOTO
napaJuiesnenurnena

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJApaType
Ky0a; 0 TPUCEKLIUH yTiia

33

CrepeoMeTpHUeCcKHE 3a/1a4H, CBSI3aHHBIC C
00BEMOM TIPSIMOYTOJIHHOTO
napauiesienumnesa

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIUHCIICHHEM 00bEMa PSIMOYTOJILHOTO

napajienenuneaa
35 O0BEM TPSIMON TPU3MBI
36 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BbIUUCIIEHEM 00BEMOB TPSMOI MTPU3MBI
17 [IpuknanHele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSAMOI TIPU3MBI
Brruncnenue 00bEMOB TEN ¢ TOMOIIIBIO
38 onpenenéHHoro uaTerpaia. O0béM
HAKJIOHHOM TTPU3MBI
Brruncnenue 00bEMOB TEN ¢ TOMOIIIBIO
39 ornpenenéHHoro uHTerpana. O0bpEM
MU PAMHIBI
40 dopmyna 00bEMa mupamuasl. OTHOIICHHE
00BEMOB MUPaMHUJ C OOLIUM yTIIOM
A1 dopmyna 00bEMa mupamuasl. OTHOIICHHE
00BEMOB MUPaMU/I C OOIITUM yTIIOM
4 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
00bEMaMU HAKJIOHHOM MTPU3MBI
43 CrepeoMeTpHUyeCcKre 3aJa4i, CBI3aHHBIE C
o0BEMaMU TUPaAMUIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", cBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI
WKJIQJIHBIE 33]1a4H 10 TEME HEMBI
45 IT "O6
Ten", CBs3aHHbIE ¢ 00BEMOM MUPAMHUIBI
46 [Tpumenenne 00bEMOB. Brruncienue

pacCTodAHuA A0 IMIIOCKOCTU




Kontponbras padota "O0bEM

47 |
MHOT'OTpaHHUKA
[Hunuaapuyeckas MOBEPXHOCTbD,

48 o0pa3yromue MUIHHIPHIECKOM
MOBEPXHOCTHU

49 Munuuap. [Ipsamoi KpyroBod HUIUHAP.
[1no1maas MOBEPXHOCTH LUITUHIPA

50 Konundeckast TOBepXHOCTh, 00pa3yromue
KOHMYEeCKOU noBepxHoctu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
napajuieNbHOM MII0CKOCTH OCHOBAHUS

5 Yceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO 1 BEIYHCIICHHE,
MIOCTPOCHHUEM CEUEHUN HUIMHIIpa, KOHYCca
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeIIbCTBO M BEIYUCIICHUEC,
MMOCTPOCHUEM CEUEHUN LUITUHIPA, KOHYCa

57 [IpuxnanHele 3a1a4u, CBSI3aHHBIE C
HMIMHIPOM

58 [Ipuknaguelie 3aa4n, CBSI3aHHbBIE C
HMIMHIPOM

59 Cdepa u map




60

[epeceuenue cheps! u mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n3o0paxkenue mapa

61

[epeceuenue cheps! u mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTRIO. By n m300pakenue mapa

62

VYpasuaenune chepsl. [Lnomans chepsr u eé
yacTei

63

Cummerpus chepsl u mapa

64

CrepeoMeTpHUecKHe 3a1a91 Ha
J0Ka3aTeNbCTBO U BBIYMCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOCHUEM UX CCUCHHI MIIOCKOCTHIO

65

CrepeoMeTpHUecKHe 3a1a9i Ha
J0Ka3aTeNbCTBO U BBIYMCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHHEM MX CEUCHH TIIOCKOCTHIO

66

[Ipukiiaguble 3a1a4u, CBsI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH,
BBIYHUCJIICHHUS B Opr)KHOCTI/I, CTaHI[apTHBIe
noxoous

68

Paznuunple KOMOWHAIIMY TE BPAIICHUS U
MHOT'OTPaHHUKOB

69

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpaiieHus"

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Kontponbnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6beém mumuHapa. Teopema 06 00bEMe
MPSIMOTO IJIMHJIpa

73

Brruncnenue 06bEMOB Tell C TOMOIIBIO
ornpenenéHHoro uHTerpana. O0bEM
KOHyCa

74

ITnowanu OOKOBOM U MOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUecKHe 3a/1a4H, CBSI3aHHBIC C
BBIYUCIIEHEM 00BEMOB IIMITMH/IPA,
KOHycCa

76

[Tpuxnanueie 3ana4n mo Teme "OOBEMBI U
IJIOIaAu TOBEpXHOCTEN Ten"

77

OO0BEM 1mapa u MapoBOTro CEKTOPA.
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PexoMeH1anuu mo oueHKe 3HAHUNA M YMEHUN yYalIMXCs 10 MaTeMaTHKe

1. Conmepxxanne m oOBeM MaTepuaja, IOJJIEXKAIIero IPOBEPKe, ompeenseTcs mnporpamMmmoi. Ilpu mpoBepke
YCBOCHUSI MaTepHaa HY)KHO BBISIBJIATH MOJIHOTY, MMPOYHOCTh YCBOCHUS YUYalTUMHUCS TCOPHH M YMCHHS MPUMCHSITH €€ Ha
MIPaKTHUKE B 3HAKOMBIX ¥ HE3HAKOMBIX CUTYaIlUsX.

2. OcHOBHBIMH (OpMaMH TIPOBEPKH 3HAHWKW M YMEHHM YyYalIuXcs [0 MaTEMaTHUKE SBISIOTCS IMMHChbMCEHHAs
KOHTPOJIbHAsE paboTa W YCTHBIH ompoc. IIpu oleHKe NMUCBMEHHBIX W YCTHBIX OTBETOB YUYHTEIh B TEPBYIO OYEPEIb
YUYUTHIBACT TIOKA3aHHBIC YUAIIUMUCS 3HAHUS B yMeHUs. OIeHKa 3aBUCHUT TaKKe OT HAJIMYHUS U XapaKTepa MOTPEITHOCTEH,
JOMYIIEHHBIX yYaIIAMUCS.

3. Cpeau TOTPEIIHOCTEH BBIJCIAIOTCS OIMMMOKKM W HemodeThl. [lorpenmHocTs cuuTaercs OmMOKOW, e€ciM OHa
CBUJIETEIILCTBYET O TOM, YTO YUYCHUK HE OBJIA/I€] OCHOBHBIMU 3HAHUSIMU, YMEHUSIMHU, YKA3aHHBIMU B IIPOTPaMME.

K HenmodyeTam OTHOCSTCS TOTPENTHOCTH, CBUJIETEILCTBYIONIME O HEIOCTATOYHO MOJHOM HJIM HEIOCTATOYHO MPOYHOM
YCBOCHUU OCHOBHBIX 3HAHWN W yMEHUW WM 00 OTCYTCTBUU 3HAHUM, HE CUYUTAIONIUXCS B MPOTPaMMe OCHOBHBIMHU.
HenoueramMn TakXke CUYMTAIOTCS: IMOTPEIIHOCTH, KOTOPHIE HE MPHUBEIN K MCKAKEHHUIO CMBICIIA MOJTYYEHHOTO YYCHHKOM
3aJIaHUs WK CIIOCO0a €Tro BHITIOJIHCHUS, HEAKKypaTHasl 3alliCh; HEOPEKHOE BBHITOTHCHUE YePTEKa.

['panunita MexIy OMTMOKaMU U HEJIOUYETaMH SIBISICTCS B HEKOTOPOH CTENEHU yCIOBHOM. [Ipu oqHMX 00CTOSITEIbCTBAX
JOMYIIEHHAS YYalTUMHUCS TTOTPENTHOCTh MOKET PACCMATPUBATHLCSA YUHUTENIEM KaK OIIMOKA, B IPYTroe BPeMs W MPHU JAPYTHUX
00CTOSITEILCTBAX — KaK HEJ0YET.

4. 3agaHus A1 YCTHOTO M MUCBbMEHHOTO OIMPOCa YUYaAITUXCsl COCTOST U3 TEOPETUYECKUX BOIIPOCOB U 3a]1ad.

OTBeT Ha TEOPETHUYECKUU BOIMPOC CYHMTACTCS OC3yNpEeUHbIM, €CIM TI0 CBOEMY COJIEPKAHHWIO ITOJTHOCTHIO
COOTBETCTBYET BOIIPOCY, COACPIKUT BCE HEOOXOUMBIE TeOpEeTUUYECKUE (DAKTHI s 000CHOBAHHBIE BHIBOJIBI, a €70 U3JIOKECHHE
¥ TUCbMEHHAS 3aITUCh MATEMATUYECKUA TPAMOTHBI M OTIMYAIOTCS TTOCIE0BATEIBHOCTHIO i AKKYPATHOCTHIO.

Pemenue 3amaun cuurtaercsa Oe3yNmpeyHbIM, €CJIM MPAaBWIBHO BBIOpaH CHOCOO pEIICHHs, CaMO peIIeHue
COTPOBOXKIAETCSI HEOOXOAUMBIMU OOBICHEHHUSIMU, BEPHO BBIIOJIHEHBI HYKHbBIE BBIUMCICHUS U MIPeoOpa30BaHus, MOIyYeH
BEPHBIN OTBET, MOCJIEIOBATEIHHO U aKKYPATHO 3alUCAHO PEIICHUE.

5. Onenka oTBeTa y4alerocs Mpyu YCTHOM M MUCbMEHHOM OMPOCE MPOBOAMUTCS IO MATHOAIILHON cUcTeMe, T. €. 3a
OTBET BBICTABJISIETCS OJHA M3 OTMETOK: 1 (T10x0), 2 (HEYIOBIECTBOPUTENIBHO), 3 (YAOBIETBOPUTENHHO), 4 (XOpOIo), 5
(OTIMYHO).



6. YauTenb MOXET MOBBICUTh OTMETKY 32 OPUTHMHAIBHBIA OTBET HA BOIMPOC WJIM OPUTHHAIBHOE pPEIICHUE 3aJadH,
KOTOPBIE CBUACTEILCTBYIOT O BHICOKOM MaTeMAaTHYECKOM Pa3BUTHH YYAIllEroCs; 3a pellieHre O0ojiee CI0XKHON 3aaun WU
OTBET Ha 00JIee CIOXKHBINA BOTPOC, MPETOKEHHBIC YUaIeMyCsl JOTIOJTHUTEIHHO MOCIIE BBIMTOTHEHUS UM 3aJaHUH.

Kpurtepuu ommodok

K rpy0bIiM ommOkaM OTHOCATCS OIIMOKHU, KOTOphIe OOHApY)KMBAIOT HE3HAHWE YydaluMHCs (GopMysl, MpaBui,
OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHUE MX NMPHUMEHATH;, HE3HaHWE MPUEMOB PEIICHUS 3a7a4, a TAK)KE BBIYHCIUTEIBHBIC
OIMOKH, €CJIU OHU HE SIBJITFOTCST OTTMCKOM;

K Herpy0bIM ommOKkamM OTHOCSITCS: TIOTEPS] KOPHS WJIM COXPAaHEHHUE B OTBETE MMOCTOPOHHETO KOPHS; OTOpachiBaHUE
0e3 00BsCHeHUI OHOTO U3 HUX U PAaBHO3HAYHBIC UM,

K Hemoueram OTHOCSTCS: HEpAIMOHAIBLHOE PEIICHWE, OMHCKH, HEJOCTATOYHOCTh WJIM OTCYTCTBUE TOSICHEHUH,
000CHOBaHUH B PEIICHUSIX

OueHkKa yCTHBIX OTBETOB Y4AaIMXCH (B TOM YHCJIE 324€TOB)

OTBET OLICHUBAETCS OMMEMKOIL «3», ECIIN YUCHUK:

v/ IIOJIHO PAaCKpPBLI COJIEpKaHKe MaTepraia B 00beMe, PeyCMOTPEHHOM POrPaMMOil B YIEOHUKOM,

v’ H3JI0KWIT MaTepHas TPaMOTHBIM SI3BIKOM B OIPEIEIICHHON JIOTHYECKON MOCIIEA0BATEILHOCTH, TOYHO HCIIOIb3YS
MAaTeMaTHYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY;

v/ [IPaBUIILHO BBITIOJIHUI PUCYHKH, Y€PTEKH, TPa(QUKH, COMYTCTBYIOIINE OTBETY;

v’ oKaszajg yMeHHe WLIFOCTPUPOBATh TEOPETHUECKHE MOJIOKCHUS KOHKPETHBIMUA MPUMEPAaMH, MPUMEHSITh HX B
HOBOW CHUTYallUH NPH BBINOJHEHUH NPAKTUYECKOTO 3a1aHUS;

v’ IpPOJEMOHCTPHPOBAl yCBOECHHE paHEEe M3YyUYCHHBIX COIYTCTBYIOIIMX BOIPOCOB, CGHOPMHPOBAHHOCTH U
YCTOMYMBOCTb UCIIOJIB3YEMBIX MPU OTPAOOTKE YMEHUN U HABBIKOB;

v/ OTBeyal CaMOCTOSITENIbHO 0€3 HaBOISIIMX BOIMPOCOB yUYHTENIs. BO3MOXHBI OJHA - JIBE HETOYHOCTH TIPU
OCBELLEHUH BTOPOCTEIIEHHBIX BOIIPOCOB UJIU B BBIKJIA/IKAX, KOTOPbIE YYEHUK JIETKO UCIIPABUII 110 3aMEUYAHUIO YUUTEIIA.

OTBeT OLICHUBAETCSI OTMETKOM «4», €ClIM OH YAOBJIETBOPSET B OCHOBHOM TPEOOBaHUSM Ha OLEHKY «5», HO IpH
TOM UMEET OJWH M3 HEJOCTATKOB:
v’ B U3JIOKCHUH JOMYIIEHBI HEOObIIHE TPOOETBI, He MCKAa3UBIINE MATEMATHUECKOE COJIEP/KAaHNE OTBETA;



v AOIIYIICHBI OJMWH — ABa HCAO0YCTA IIPU OCBCUHICHHMHU OCHOBHOI'O COJICPIKaHHA OTBCTA, HCIIPABJICHHBIC 110
3aMCUYAHHNIO YUUTCIIA,

v JAOIIYIICHBI omuoOKa uiau 0oJiee ABYX HCAOUYCTOB IIPHU OCBCIICHWH BTOPOCTCIICHHBLIX BOIIPOCOB HUJIM B BLIKJIAJIKaX,
JICTKO MCIIPABJICHHLIC 110 3aMCYaHUIO YUUTCIIA.

OTMeTKa «3)» CTaBUTCS B CIEAYIOIINX CIIy4asX:

v/ HEIOJHO WU HEMOCIEN0BATENLHO PACKPHITO COJEPKAHUE MAaTEpHaia, HO II0Ka3aHo 0o0lee NOHUMaHUe BOIPOCca
U MIPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHbIC JIJIsl JAJbHEUILIETO YCBOEHUS MPOrPAMMHOI0 MaTepuana (OnpeaeaeHHbIe
«TpeboBaHusIMU K MATEMATUYECKOM MOATOTOBKE YUAIHXCSD);

v\ HMEINCh 3aTPYAHEHUS WIM JOIYINEHbI OIIMOKU B ONpPENEIeHUH MOHATHH, MCIOJIL30BAHMHM MaTeMaTHYECKOM
TEPMUHOJIOTHH, YEPTEkKaX, BbIKIIAJIKaX, UCIPABICHHBIE MOCIIE HECKOIbKUX HABOSIINX BOMPOCOB YUUTEIS;

v YUYEHHK He CIPABHJICA C IPUMEHEHHEM TEOPUU B HOBOW CHTYAIlMH IPH BBITOJHEHHH IPAKTUYECKOrO 3aJaHusl,
HO BBITIOJTHIUT 3aJJaHUS 0053aTEILHOTO YPOBHS CJI0KHOCTH TI0 IAHHOU TEME;

v\ IIpH 3HAHMK TEOPETUYECKOr0 MaTepualia BEISBICHA HEJOCTATOYHAss COPMUPOBAHHOCTH OCHOBHEIX YMEHHH U
HaBEIKOB.

OTMeTKa «2)» CTaBUTCA B CIEAYIOMIMNX CIIyYasiX:

v/ He pacKphITO OCHOBHOE COJIEpKaHKe YIeOHOTO MaTepHraa;

v’ 00HapyXeHO HE3HAHWE WM HEMOHMMAaHWE YYEHHKOM OOJbIIed WM Haubojice BaKHON YacTH y4eOHOTO
MaTtepuana;

v/ JomyIieHbl OMIMOKHA B OINPENCIICHAM IOHSTHM, NPH WCIOJB30BAHUM MATEMAaTHYECKOW TEPMHUHOJIOTHH, B
pPUCYHKax, depTexax Wiu rpadukax, B BbIKJIaJIKaX, KOTOpbIE HE MCIPABIEHBI MOCIE HECKOJbKMX HABOJSIIMX BOIIPOCOB
YUHUTEIIS.

OtrmMmeTka «1» cTaBUTCS, €CIIN:
v y4eHUuK 0OHApYKHJI [TOJHOE HE3HAHHE U HEMOHUMAHUE U3y9aeMOro y4eOHOro Marepualla Wik He CMOT OTBETHTh
HU Ha OJIUH U3 MOCTABJICHHBIX BOMPOCOB 10 M3y4YaeMOMY MaTepHay.



OueHka NUCbMEHHBIX (KOHTPOJIbHBIX, CAMOCTOATEIbHBIX) PA00T yYaluxcs

OtMmeTka «5» cTaBUTCS, €CIIU:

v’ paboTa BBITOJHEHA TOJHOCTHIO;

v’ B JIOTMYECKHX PACCYKIEHUAX M 000CHOBAHUH PELIEHUS HET MPOOEIOB U OIIUOOK;

v/ B peIlIeHHH HET MaTeMaTHYECKUX OMIMOOK (BO3MOKHA OJ[HA HETOYHOCTb, OIMMCKA, HE SBIIAIOIIANACS CIICICTBUEM
HE3HAHUS WK HETIOHUMAaHUs y4eOHOTO MaTepuaa).

OT1meTka «4» CTaBUTCS, €CIIU:

v/ paborTa BBIIOJIHEHA TIOJHOCTHIO, HO 000CHOBAHUS IATOB PENIEHUS HEAOCTATOUHBI (€CIHM yMEHHE 000CHOBBIBATh
pacCyKJIeHUS HE SBJILIOCH CIIEIUATBHBIM 0OBEKTOM MPOBEPKH);

v/ JomylieHa oJHa OmIMOKa WM JBa-TPU HEIOYETa B BBIKJIAIKAX, PUCYHKAX, YyepTexax Wi rpadukax (ecid dTH
BU/IbI pa0OTHI HE SBISUTUCH CIEITUATBHBIM 0OBEKTOM IMPOBEPKH).

OT1meTrka «3» cTaBUTCS, €CIIN:

JOMyIIEeHbl 0ojiee OJHOM OIMOKU WM 0oJjiee ABYX-TPEX HEJAOUETOB B BBIKJIAJIKaX, yepTexax WM rpadukax, HO
y4YaInuics BiajieeT 00s3aTeIbHBIMA YMEHUSIMU T10 TIPOBEPSEMOM TEME.

OTMeTKa «2» CTaBUTCS, CCIIN:

v’ JIOIyIIEHBI CYIECTBEHHBIE OIIUOKHM, IIOKA3aBIINE, YTO YUAIIUIACS HE BIAJEET

v 00s13aTeNbHBIMU YMEHHUSAMHU I10 JAHHOM TEME B ITOJIHON MEpE.

OtmeTtka «1» cTaBUTCS, €CIIN:

paboTa mokasajia MOJIHO€ OTCYTCTBUE Yy Yyyalllerocsi 00s3aTeIbHbIX 3HAHUA U YMEHHUU MO MpPOBEPSIEMON TemMe WU
3HAUUTEIbHAS YaCTh paOOTHI BHITIOJIHEHA HE CAMOCTOSITENIBHO.

OneHka TecToB

OtMeTKa «5» cTaBUTCS, €CIU: BEpHO BBIMOIHEHO 85% - 100% paboThl.
OtrMmeTKa «4» CTaBUTCS, €CITU: BEPHO BBINMOIHEHO 65% - 84% paboThL.
OtMmeTka «3» CTaBUTCS, €CIH: BEPHO BBIMOIHEHO 50% - 64% paboThL.
OtMmeTKka «2» CTaBUTCS, €cau: BepHO BIMOHEHO 30% - 49% paboThr.
Otmetka «1» cTaBuTcs, ecau: BepHO BbionHEeHO 0% - 29% paboThl.



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001Iero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, MpsiMas, INIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH M CIEICTBUS U3 HUX TPU PEIICHUU
' reOMETPUYECKHX 337124
73 OnepupoBaTh TOHSATHSAMH: TAPALICTBHOCTh W MEPICHAUKYIISIPHOCTh
' HPSAMBIX U ITIOCKOCTEH
74 KnaccudunupoBarh B3auMHOE DPACIIONIOKEHHE MPSIMBIX M TIIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHSATUSMU: JBYTPAHHBIN Yroji, TpaHU ABYTPAHHOTO YIJIa,
7.5 pebpo IBYyrpaHHOTO yria, JUHEWHBIA Yrojl JIBYTpPAaHHOTO yTia, IpaaycHas
Mepa JBYTPaHHOTO yTria
76 OnepupoBaTh MOHSATHSIMHU: MHOTOTPAHHUK, BBITYKJIBIA ¥ HEBBITYKIIBIH
’ MHOTOTPaHHHK, SJIEMEHTHI MHOTOTPAHHUKA, TIPAaBIIIbHBI MHOTOTPAaHHHK
77 Pacrmio3HaBaTh OCHOBHBIE BHWIBI MHOTOTPAaHHHMKOB (TIMpamMuaa, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieJenuIe], Kyo)
KnaccudpunupoBarh ~ MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBAaHWUS IS
7.8 KJacCU(pUKAUU (BBIMTYKIbIE U HEBBIMYKJIbIE MHOTOTPAHHHUKH, TPAaBUILHBIC
MHOTOTPaHHUKH, MPSMbIC U HAKIIOHHBIE MIPU3MBI, TAPAILIICIICTIATICIBI)
7.9 OnepupoBaTh NOHATHAMU: CEKYIIas INIOCKOCTh, CE4EHUE MHOTOTPAHHUKOB
710 OOBSICHITh MPUHIUIIBI TIOCTPOSHUSI CEYCHUN MHOTOTPAaHHUKOB, HCIONB3Ys
’ METO/I CIEN0B
Ctpouth ceyeHHS MHOTOTPAHHWKOB METOJOM  CIIEJOB, BBITIOIHSATH
7.11 (BBIHOCHBIE) TIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3amaum Ha HaXOXXACHHWE TE€OMETPHUECKUX BEIUYMH IO OOpasiam
WIK alTOPUTMaM, MPUMEHsSI M3BECTHBIC AaHAJTUTHYECKHE METONBI TIpU
7.12 pEelIeHHH  CTaHAApTHBIX MAaTeMaTUYeCKHMX 3aJady Ha  BBIYMCICHHE
pacCTOSIHUN MEXIy IBYMsI TOYKAMH, OT TOYKH JO TPSMOM, OT TOYKHIO
TUTOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pemrate 3amaum Ha HaXOXKACHHWE TE€OMETPHUECKUX BEIUYMH IO 0Opasuam
713 WIH alTOPUTMaM, MPUMEHsSI M3BECTHBIC AaHAJTUTHYECKHE METOABI TIpHU

pELIEHUN CTaHIApPTHBIX MATEMATHMYECKUX 3aJad Ha BBIYUCICHHUE YIJIOB
MEXY CKPCIIMBAIOIUMUCA MNPAMBIMH, MEXKIY IPSIMOM M IUIOCKOCTBIO,




MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,

7.14 nupamMpia) ¢ NpUMEHEHHEM (OPMyJI, BBIYUCIATH COOTHOLICHHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHSTUSAMU: CHUMMETPUSI B TMPOCTPAHCTBE, LEHTP, OCh U
’ IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI
W3Bnekath, mnpeoOpa3oBbIBaTh W HWHTEPIPETHPOBATH HHPOPMAIMIO O
7.16 IMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IMpeACTaBICHHYI0 Ha
yepTrexax U pUcCyHKax
[IpumensaTs Teomerpudeckue ¢GakThl AT PEIICHUS CTEPEOMETPUUYECCKUX
7.17 3a/1a4, MPEIIONArallliuX HECKOIbKO IIArOB PpELICHUs, €CJIU YCJIOBUS
NPUMEHEHHUS 3aJIaHbl B SBHOU (hopme
718 [IpumensTb  mpocTeiiliie MporpaMMHBIE CpEACTBA U 3JEKTPOHHO-
’ KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4
719 [TpuBoaUTE MpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B mpupoje u
’ YKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE
[IpuMeHsTh MONyYeHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEaTIbHbBIC
CUTyalluu U NPUMEHSITh U3YUCHHBIC MOHSATUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu cPOpPMYITUPOBAHHON MPOOJIEMBI, MOJEIIUPOBATh pealbHbIC
7.20 CUTyallUM Ha S3bIKE TEOMETPHH, HCCIEI0BATh MOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN M TEOpeM, ammapara anreOpsl,
pemiatb  MpaKTUYeCKHWE  3aJauyd,  CBA3aHHbIE C  HAXOXACHHUEM
FeOMETPUUYECKUX BEIMYMH
11 KITACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTe/IbHOW MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi
pe3yabTarTa
6 I'eomeTpus
OnepupoBaTh MOHATHSAMH: LUIUHAPUYECKas MMOBEPXHOCTb, OOpa3yrolne
6.1 UWIMHAPUYECKON TMOBEPXHOCTH, UWJIHHADP, KOHWYECKAass IOBEPXHOCTb,
o0pa3yronire KOHHYeCKOH MOBEPXHOCTH, KOHYC, ChepuyecKasi HOBEpPXHOCTh
6.2 Pacnio3naBats Tena BpaieHus (MIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOJTyUEHHSI TEJ BPAILICHHS
6.4 KnaccudumupoBars B3auMHOE pactosioKeHHE Cephl U TMIIOCKOCTH
OrnepupoBaTh NOHATUSIMU: IIAPOBOM CEIMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
6.5 CerMeHTa, IIapoBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOSl, BHICOTA LIAPOBOIO
CJ1051, IAPOBOM CEKTOP
6.6 Beruucnsate  00BEMBI W IUIOMIAAM  TOBEPXHOCTEH TEN  BpAICHUS,




TeOMETPUUECKUX TEJI C IPUMEHEHUEM (popmyt

6.7

OnepupoBaTb NOHATHSAMM: MHOTOIPaHHMK, BIIMCAaHHBIH B cdepy U
OTNKCAaHHBIN OKOJIO c(epbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK MU TEJIO
BpallleHus

6.8

BBIYHCIATE COOTHOMICHHUSI MKy TIOMAISIMK TOBEPXHOCTEH M 00bEMaMu
IMOOOOHBIX TEI

6.9

N3ob6paxaTh u3yudaemble (GUTYpbl OT PYKH U C HPUMEHEHHEM MPOCTBIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

BbIMOAHATE  (BBIHOCHBIE) IUIOCKHME YEPTEXH M3 PUCYHKOB MPOCTHIX
00BEMHBIX (Uryp: BHI CBepxy, cOOKY, CHHU3Y; CTPOUTH CEUYECHHS Tel
BpaLICHUS

6.11

W3Bnekatb, WHTEpNpETHPOBaTH M MpeoOpa3oBbIBaTh HH(OpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, IMpeACTaBICHHYI0 Ha
YepTekKax U pUCyHKax

6.12

[TpumeHsTh reomeTpuueckre (axKThl ISl PEUIeHHs] CTEPEOMETPHUYECKHUX
3aja4, MPEINoJaraloliiX HECKOJbKO MIaroB peIIeHUs, €CId YCIOBUS
MPUMEHEHHUS 3a/laHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATS  JCHCTBUS  CITIOKEHUS BEKTOPOB, BBIUUTAHHS BEKTOPOB U
YMHO)KGHI/IH BeKTOpa Ha 4Yucio, O6’b$ICH$ITB, KaKuUMH CBOﬁCTBaMH OHHA
o0JagaroT

6.15

[TpuMeHsTh paBUIIO Napajlieienunea Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATHSAMM: JEKAPTOBbI KOOPAMHATBl B IPOCTPAHCTBE,
BEKTOP, MOJYyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAUHATBI BEKTOPA, yroJl
MEXJly BEKTOpaMH, CKaJISIPHOE IPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxomute cymMMy BEKTOPOB M NPOM3BEJIEHUE BEKTOpa Ha YMCIO, YTroil
MEXJy BEKTOpaMH, CKaJSIpHOE IPOMU3BEACHME, PACKIAIBIBATH BEKTOP II0
JIByM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CUCTEME KOOpIUHAT

6.19

Pemate mpocreiiire reoMeTpuyeckre 3adaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METO/a

6.20

Pemarn 3aJa4l Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOLICHUN U
HaXOXKACHUC TCOMCTPHUYCCKUX BCIIMYHUH I10 06pa3uaM WK aJIrOpuTMam,
IMPUMCHAA HU3BCCTHBIC MECTOABI npu pCIICHUA CTaHAAPTHBIX
MAaTEMAaTUYCCKUX 3aJa4

6.21

[IpumensiTb  mpocTeiiline MporpaMMHBIE CpEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

[TpuBoaUTE MpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B mpupoje u
YKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

6.23

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUWA Ha IMPAKTHKE: aHAJIM3HUPOBATH PCAJILHBIC




CUTyalluu U NPUMEHSITh U3YUCHHBIC MOHATUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku cQOopMyJIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh pealbHbIE
CUTyalldd Ha S3bIKE T€OMETPUHU, HMCCIEAOBATH IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHNEM T'€OMETPUUYECKUX MOHATUN M TEOpeM, ammapara anreOpsl,
pemiatb  MpaKkTUYECKHWE  3aJauyd,  CBA3aHHbIE C  HAXOXACHHUEM
F€OMETPUUYECKUX BEJTMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

I'eomeTpus

7.1

OcHoBHbIE MNOHATUS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonarue 06 akCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CIIEICTBUS U3 HUX

7.2

B3aumnoe pacnosnoxxeHne npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MTapaliiebHbIE
U cKpewmuBaromecs npsaMmsle. [lapamienbHOCTs NpsAMBIX U INIOCKOCTEH B
IIPOCTPAHCTBE: NApaJICIbHBIE IPSIMBIE B IMPOCTPAHCTBE, IAPAJLIEIBHOCTh TPEX
IOPSMBIX, MapaUICIBHOCTh IPSIMOM M IUIOCKOCTH. YTIBIC COHAIPABICHHBIMU
CTOPOHAMHU, YTOJ MEXIy MNpSIMBIMU B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH:
napajulesibHble TIJIOCKOCTH, CBOMCTBA MapajUleNbHBIX IWIOCcKocTeil. [Ipocrteitmme
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IIJIOCKOCTH: TETpadap, KyO, mapauiesenunen,
MOCTPOEHUE CEYEHUI

7.3

[lepnieHaUKYIpHOCTH NPSIMOM M IUIOCKOCTU: TMEPIEHAUKYJISAPHbIE TMpsIMbIEe B
IIPOCTPAHCTBE, MPSIMbIE MapajuiebHble U NEPIEHIUKYISIPHBIE K MIIOCKOCTH, MPU3HAK
MEePIEHANKYISIPHOCTH TPSIMOM M TUIOCKOCTH, TEOPEMA O MPAMOUN MEePHEeHIUKYIIPHOU
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YToJl MEXY NMPSAMOM U INIOCKOCTHIO, IBYTPaHHBIN
yTOJI, INHEHHBIN yroJl IByrpaHHoro yria. [leprneHauKkynsp U HaKJIOHHBIE: PacCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TIOCKOCTH, IPOEKIUs GUTYpPHI Ha
MJI0CKOCTh. [lepreHIuKyIIpHOCTh IUIOCKOCTEN: MPU3HAK MEPIEeHIUKYIISIPHOCTH JIBYX
mrockocreil. Teopema 0 TpEX mepreHAUKyIsIpax

7.4

[ToHsiTHE MHOTOTPaHHMKA, OCHOBHBIE DJIEMEHTHl MHOTOIDAaHHUKA, BBINYKJIbIE H
HEBBINTYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHU W OCHOBAHMS TNPHU3MBI, IpsMas M HAKIOHHAs MpPU3MbI, OOKOBas W
[I0JIHAsl IOBEPXHOCTH Npu3Mel. [lapannenenunen, npsMoyroiabHbli Napaielenune] 1
ero csoictBa. Ilupamupa: n-yronpHas nupamuja, TpaHd U OCHOBAHHUE IUPAMUIBL,
OOKOBasi M TOJHAs MOBEPXHOCTb NMHUPAMUJbI, NpaBWIbHAsA U yCeuEHHAs MUPaMUA.
OneMeHTBl Npu3Mbl M nupamunabl. [IpaBuibHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPABWJIBHOTO MHOTOTPAHHMKA, IPABWIbHAs IIpU3Ma M IpaBWIbHAs IHPaMHUAA,
IpaBUJIbHAS TPEYrojbHAs MUpaMKIa U IPaBUIbHBIA TeTpadap, KyO. IIpeacraienue o
IIPABWIBHBIX MHOTOIPDaHHUKAX: OKTa’Ap, AOJACKa’aAp u uKocayapyrue CedeHus
IPU3MBI U TUPAMHU/IBI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOH, TJIOCKOCTH.
DOneMeHThl  CUMMETpUM B THpaMujax, Hapajuielienunenax, MpaBHIIbHBIX
MHOTOTpaHHHKaX

7.6

Boruncienue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriuel. I[lmomans
OOKOBOI OBEPXHOCTH M MOJHON MOBEPXHOCTH MPSMON MPU3MBI, TUIOIIAb OCHOBAHHIH,




TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPSIMON TTpu3MbL. [L1011aas 60K0BO# MOBEPXHOCTH H
MIOBEPXHOCTU MPABWIBHOW NUPAMHABI, TE€OpEMa O IUIOMIAJA YCEUYEHHOM MHPAMHUJIBI.
[Tonsitue 06 00béMe. OOBEM MTUPAMUIBI, TPU3MBI

7.7

IMomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUST MEXTY IUIOIMIASIMH MOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

6.1

[{umuHIpruveckasl MOBEPXHOCTh, 00pa3yIOIIne UINHIPUICCKON TTOBEPXHOCTH, OCh
UITHHIPUYIECKONW MoBepXHOCTH. I{MinHAp: OcCHOBaHMsS W OOKOBask MOBEPXHOCTH,
o0pa3yromas U 0Ch, MJIOMIAlb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTh, 00pa3yolIne KOHUYECKON MOBEPXHOCTH, OCh U BEpUIMHA
KoHHYeckoi moBepxHocTH. KoHyc: ocHOBaHME W BeplIMHA, OOpasyiomiass U OCb,
Iomaas OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opa3yrolme Hu
BBICOTA, OCHOBaHMs U OOKOBasi IOBEPXHOCTh

6.3

Ccdepa u map: HeHTp, paguyc, IuaMeTp, IJIoua s NOBepXHOCTH cdeprl. B3anmuoe
pacnosoxeHue cdepsl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIIOmaab

chepsl

6.4

N3o00paxkeHune Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka MMIIMHIpA U KOHYCa

6.5

KomMOunamuu ten BpaiieHus: 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALECHUS

6.6

[Tonstre 06 o0béMe. OcHOBHBIE cBOiCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapauieNienunena u cineacteus u3 He€. O0bEM NUIMHIPA, KOHYCA.
O0BEM mapa u Twiomaab cheps

6.7

[Tomo6HbBIe Tena B nmpocTpancTBe. COOTHOIICHUS MEXIY IIOMIAIIMH TIOBEPXHOCTEH,
00bEMaMU ITOJTOOHBIX TENT

6.8

Ceuenust nmwiIMHIpa (MapajyieibHO W TMEPHEHAUKYJISPHO OCH), CEYeHHs] KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY ), CEUEHHUS L1apa

6.9

BexkTop Ha miockoctu M B mpocTtpaHcTBe. CllOKEHHE W BbIUMTAHUE BEKTOPOB.
YMHOXKeHUEe BeKTopa Ha 4ucio. PasnoxkeHue BekTopa Mo TPEM HEKOMITJIaHAPHBIM
BekTopam. [IpaBuio napamnenenumnesna. Pemenue 3anay, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOpAMH

6.10

[IpsiMoyronbHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BeEKTOpa.
[Ipocreiimme 3amaum B KOOpAWHATAaX. YTroll MexIy BekTopamu. CkanspHoe
MIPOU3BEICHNE BEKTOPOB. BbIuKClieHHE YIIOB MEXAy MNPSIMBIMH U TIJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbl CPeIHEro 001ero
o0pa3oBaHus

Brnanenne Mertomamu J0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/ad;
yMeHue (GOpMyJIHpOBaTh W ONEPUPOBATH MOHATUSMH: OIpEICICHHE,
aKCHOMa, TEOpeMa, CIIEACTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHPOBATH
o0paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEP)KICHUE, TMPUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIONB30BaTh METOJ MaTeMaTH4YecKOW HHIYKIUY;
IPOBOJNTH JI0Ka3aTeIbHBIC PACCYKICHUS MIPU PELICHUH 3a/1a4, OLICHUBATh
JOTMYECKYI0O  TPaBHJIBHOCTh  PAcCyXJIEHHUH; yMEHHE OIepHpOBAThH
HOHSATHSMH: MHOXKECTBO, IOJMHOXKECTBO, ONEpaIMy HaJ MHOXECTBAMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATBbHBIX MPOIECCOB U SBJICHUI U MPH PEIICHUH 337134, B TOM
YHCcIe U3 IPYTHX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePHPOBATH MOHATHIMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OIMCBIBATh Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pEIICHNH 33129

YMeHue omnepupoBaTh MOHATHAMHU: HATypallbHOE YHCIO, IIEJI0E YHUCIIO,
CTETIEHb C IIeTIbIM IOKa3aTesieM, KOpeHb HaTypalbHOW CTENEHH, CTEIEeHb C
palMOHANBHBIM TTOKA3aTesIeM, CTENEeHb C JCHCTBUTENBHBIM ITOKAa3aTeleM,
JorapuM UHUCIa, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOIO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPALMOHATIBHOE YHCIIO,
MHOXKECTBA HATypaJbHBIX, MENbIX, PAlUOHAIBHBIX, JACHCTBUTEIBHBIX
YHCelT; YMEHHE HCII0JIb30BaTh MPU3HAKU JEIIMMOCTH, HAUMEHBIINH 00IIni
JIeTUTENb W HauMeHbllee oOmiee KpaTHoe, anroputM EBkiampma mnpu
pelIeHUH 33/a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIMIOJIHAThH BBIYMCIICHHE 3HAYCHUH U TpeoOpa3oBaHMs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX  BBIPAKEHHH; yYMEHHE  ONEPHPOBATh  IOHATHUSAMH:

noCiaeca0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKa}I nporpeccus, TreoMCTpHUICCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass TE€OMETPHUYECKasi IMPOrPeccus;
yMEHHE 3a/1aBaTh IIOCJIEIOBATEILHOCTH, B TOM UYHCJIE C IOMOIIBIO
PEKYpPPEHTHBIX (POPMYJI; YMEHUE ONEPUPOBATH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE 4YHCHA, MOIYJIb U apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCHM  KOMIUICKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass U aiureOpanyeckas); yMeThb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMHU;
MPUBOJIUTH MPUMEPHI HCIIOIb30BaHHS KOMIUIEKCHBIX UYHCEIN; ONEePHUpPOBATh
HNOHATUSAMM:  MaTpuua 2x2  wm  3x3, omnpeaenuTenb  MaTpULb,

TEOMETPUUYECKUI CMBICIT OTIPEACTUTEINS

YMeHHne onepupoBaTh MOHATHSAMHU: PALMOHAIbHBIE, WPPALMOHAJIBHBIE,
MOKa3aTelbHbIE, CTENEHHBbIC, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsT M HEPABEHCTBA, MX CHUCTEMbI; yMEHHUE OIEpUPOBATH
HNOHATUSAMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YPABHEHUHM M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUN, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YypaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOULIBIO paA3JIMYHBIX MNPUEMOB; pEIIATH
yYpaBHEHHUs, HEPABEHCTBA W CHUCTEMbl C M[apaMETPOM; MPUMEHATH
YPaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JJI1 DPEIICHUS MAaTEeMaTHYECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1acTe HAYKH U PeaIbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, YETHOCTh (DYHKIUH,
NEPUOMIHOCTh (DYHKIIMH, OTPAaHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (QYyHKUIUHM, HauOOJbIlIee W HAUMEHbIIEEe 3HAUYCHUS
GyHKIIMM Ha TPOMEXKYTKE, HEMpEepbIBHAs (PYHKIHS, aCUMIITOTHI Tpaduka
¢yHKIMU, TIepBas U BTOpas MPOU3BOAHAS (DYHKIMH, F€OMETPUYECKUN U
bU3MYEeCKU CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, OMNpeaeIEHHBIN
UHTETpal; YMEHHE HaxXOAMThb AaCHUMNTOTHI Tpaduka (YHKIHUH; yMEHHUE
BBIUUCIISATh ~ NPOW3BOAHBIC  CYMMBI, IPOW3BEICHHS, YaCTHOTO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOH K rpaduky
(GYHKINMW; yMEHHE HaXOIUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (QYHKIWH;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS HCCIEAOBaHHUS (DYyHKIHA,
HAXOIUTh HAWOONBIINE W HAaWMEHBIIUE 3HAYCHUS (DYHKIUI;, CTPOUTH
rpaduKd MHOTOWJIECHOB C HCIIOJIb30BAaHUEM arllapara MaTeMaTHYecKOro
aHaliM3a; MPUMEHATh TPOM3BOMHYIO [UISI HAXOXICHHUS HAMITy4IlIero
pelieHusl B MPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX H

bu3MYeCKUX 3a/1adax; HaXOJUTh TUIOMIAAN U 00BbEMBI (PUTYP C MTOMOIIBIO




HUHTCrpajia, HNpUBOAWUTL HNPUMEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHU: Tpaduk GyHKIHH, oOpaTHas (QyHKIIHS,
KOMITO3UIUS (DYHKIMHA, JWHEHHas (QYHKUMSA, KBaapaTW4yHas (QYHKLHUS,
pauMoHanbHas (QYHKIMSA, CTeNeHHas (QYHKIMA, TPUTOHOMETPUUYECKHUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMHU, TMOKa3aTeslbHas M
norapupmudeckass (QYHKIIMH; YMEHHE CTPOUTh TpadUuKud H3yUYCHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHust  rpadukoB  (YHKIHUH,
UCMOJIBb30BaTh TPaQUKKU Il W3y4EHUsS MPOLIECCOB M 3aBUCHUMOCTEH, Ipu
peleHny 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U 3334 U3 pPealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W TpaduKu (QPYHKIUH JUIs pelieHus ypaBHEHMH,
HEpaBEHCTB M 3aJady ¢ IapaMeTpaMu; U300pakaTb Ha KOOpPAMHATHON

IIJIOCKOCTU MHOKECTBA PELICHUN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIC 3aJa4d Pa3HBIX THIOB (B TOM YHCJE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33Jla4d U3 O0JIACTU YIpPaBIECHUS JTUYHBIMU U CEMEHHBIMU
(dbuHaHCAMM); COCTABJISATH BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CHUCTEMBbl TIO YCJIOBUIO 3aJlayd, HUCCJENO0BATh IOJYYEHHOE pEUICHUE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJlbTAaTOB; YMEHHE MOJEIUPOBAThH
peajbHble CUTyallud Ha S3bIKE MATEMATHKH; COCTaBIIATH BbIPAXKECHHUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIIOBUIO 33/1a4H, UCCIEA0BATh
MOCTPOCHHBIE ~ MOJENM C  HUCHONB30BaHHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MOJTYUCHHBIN pe3yIbTaT

YMeHHne omnepupoBaTh MOHATHIMHU: CpeaHee apuPMeTHYecKoe, MeIraHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAYCHUS, pa3Max, JUCIIEPCHsI, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHUE W3BIEKaTh, MHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYI0 B Ta0lHIaxX, Ha Auarpammax, rpadukax,
OTPaXXarolyl0 CBOMCTBA PEAJbHBIX MPOLECCOB U SIBICHUM; NMPEIACTABIAThH
uHpopMaIMi0O C TOMOIIBID TaONWIl ¥ AWarpaMM; HCCIEI0BaTh
CTaTUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C MNMPUMCHCHUCM Fpaq)I/I‘IeCKI/IX
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)uuecK UCCIEIOBaTh COBMECTHBIC

HaOJIIOICHNUS C TOMOIIBIO IMarpaMM pacCeUBaHUs M TMHEHHOW perpeccuu

YMeHue OmnepupoBaTh IMOHATUAMU: CIy4alHBIA OIBIT M CIIy4allHOE

cOoOBITHE, BEPOSTHOCTh CIIy4aHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpapUUECKUX METO/IOB; INPHUMEHSTh
(GOpMyIIBI CIIOKCHHS W yMHOXCHHUS BEPOSTHOCTEH, (OPMYIy IOTHOM
BEPOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYJIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMM:  ClIlydyaiiHas BEJIMYMHA, paclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OKUAAaHUE, IUCIEPCUsl M CTaHAApPTHOE OTKJIOHCHHE
CllydaliHOW  BEJIMYMHBI, (QYHKIMH  paclpenesieHuss U IUIOTHOCTU
PaBHOMEPHOTO, TTOKA3aTEIbHOTO M HOPMAIBHOTO paclpeelIeHni; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUYCHHBIX pacHpeAeiIeHUN Ui PelIeHus 3ajad;
3HAKOMCTBO C TIOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METO/BI BHIOOPOYHBIX
UCCIICIOBAaHM; yMEHUE TPUBOIUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OOJIPIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX, YMCHHE
OIIEpUPOBATH TMOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHMUH,
YHUCIO  TEpecTaHoBOK; OmHOM  HplOTOHa; yMeHWe  TPUMEHSTH
KOMOWHATOpHBbIE (aKThl U PacCyKICHUS Ul PEIICHUs 3a]ad; OICHUBATh
BEPOSTHOCTH PEaJIbHBIX COOBITHI; COCTAaBIATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MOHATUSMM: TOUYKa, MpsMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJTMUYMHA YIJIa, JIOCKUI yroii, IByTpaHHbIN
yroJ, TpEXTPaHHBIA YIroJl, CKPEUIMBAIOIINECS MPsIMbIE, MapauIeIbHOCTh U
NEPIEeHIUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, yroil MEXIy MNpsSMbIMHU,
Yroja MeXAy TMpsSMONM U IUIOCKOCTBbIO, YroJll MEXIy IUIOCKOCTSMH,
paccTosiHie OT TOYKM JI0 IJIOCKOCTH, PAcCTOSHUE MEXAY HPSIMbIMHU,
pacCTOsTHUE MEX]y IUIOCKOCTSIMU; YMEHHUE HCIOIb30BATh MPHU PEIICHUHU
3aJa4 u3ydyeHHble (DAKThl U TEOpPEMbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKpPY)KAIOLIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJIEIM C TIOMOIIbI0 TE€OMETPUYECKHX TIOHATUA U BEJIIMYUH, pPEllaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAbL (GUryphl, 00BEM (QHUTYpHI,
MHOTOTPAaHHHK, TPaBHJIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHHKA,
Ky0, Napaenenure], NOpu3Ma, NHpamuaa, (urypa U TOBEPXHOCTh
BpaIlIeHMs, HWIMHAP, KOHYyC, map, cdepa, Iuomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUBI, MPHU3MBI, KOHycCa, LWIMHApPA, O00BEM Kyoa,
NpSMOYTOJBHOTO Mapajuleienunea, HHUPaMUAIbl, MPU3MBI, HIMHApA,
KOHYyca, IIapa, pa3BEPTKa IMOBEPXHOCTH, CEYCHHMS KOHYCa M LMIMHIPA,

napamiCiIbHbIE OCHM HWJIM OCHOBaHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cgepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHUE
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAHHUKH, (PUTYyphl U MOBEPXHOCTHU
BpaIleHUs, UX CEUEHHUS, B TOM YHCII€ C MTOMOIIBIO JIEKTPOHHBIX CPE/CTB;
yMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTyp, CAMOCTOATEIHHO
dbopMyIIMpOBaTh OMpeeTeHUsI H3y4aeMbIX (PUTYp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBaX M MpHU3HAKAX TEOMETPUYECKHX (Uryp, oOOCHOBBIBATH WIIU
OMpOBEpraTh HX; YMEHHE NPOBOAUTH KIacCHPUKAIUIO (UTYp IO
pPa3IUYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JIOTOJHUTENbHBIE

MOCTPOCHUS
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YMeHue onepupoBaTh TOHSATHUSMH: JIBWKEHHE B  INPOCTPAHCTBE,
HapauieJIbHBI MEPEeHOC, CHMMETPUsI Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA0OUS, TOM00HBIE QUTYPBI;, YMEHHUE
pacro3HaBaTh paBHbIE W MOJOOHBIC (UTYPHI, B TOM YHCJIEC B IPHUPOJE,
UCKYCCTBE, apXUTEKTYpPE; HCIOIb30BaTh IT€OMETPHUYCCKHE OTHOLICHUS MIPU
pelIeHnH 3aad; HAXOJWTh TI'€OMETPHYCCKUE BEIMYHHBI (IUIMHA, YTOI,
Ionaas, 00bEM) MpH pelICHUH 3a7ad U3 JAPYTHX YYEOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HH; YMEHHUE BBIYHUCIISITH T'€OMETPHYCCKUE BEIUYUHEI
(umHa, yroy, IUIOMAab, OOBEM, IUIONIAJh MOBEPXHOCTH), HCIOJIB3YS
W3y4YeHHbIe (OPMYJIBI ¥ METOIBI, B TOM YHMCJIE: IUIONIAJb MOBEPXHOCTH
NUpaMuzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUouaas chepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO  MApajUIeyIeNuIe/a, MUPaMHIbL, TPH3MBI, HIAHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOTOOHBIX (QUTYP
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YMeHue ornepupoBaTh MOHATUSIMU: MPAMOYTOJIbHAs CUCTEMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOW3BEICHHE BEKTOpa Ha 4YHUCIO, Pa3lIoKeHHWE BEKTOpa Mo 0a3ucy,
CKaJsIpHOE TPOU3BEICHHE, BEKTOPHOE IMPOU3BEACHUE, YIOJd MEXKIY
BEKTOpAaMHU; YMEHHUE HCMOJb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METO]

JUISI pEIIeHUs TeOMETPUUYECKUX 3a4a4 U 331a4 APYTuX y4eOHbIX IPEIMETOB
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YMenue BBI6I/IpaTI> MOAXOAAIINNA METO s pelICHUA 3a/la4; IOHUMAHUC
SHAYUMOCTH MATEMATUKHW B HU3YUCHHUHN TPUPOJHBIX H O6H_ICCTBCHHBIX
mponeccoB u HBHGHHﬁ; YMCHHUC pPaACIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBC, YMCHHUC MMPHUBOJUTH IMPUMCPBI MAaTEMATUUYCCKHUX

OTKPBITUMA POCCUICKON U MUPOBOM MaTeMAaTUYECKOW HAYKH




INIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kon

IIpoBepsiemMblil 3JIeMEHT COePKAHUA

Yucna 1 BEIUHCIIEHUA

1.1

HaTypaanble U O CIbIC YHCIIa. HpI/I3HaKI/I JACIIMMOCTH LCJIBIX YHUCCII

Pannonanbupie uncina. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, MPOIICHTHI,

h2 OeCKOHEUHbIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HATypalbHOM cTerneHu. JeHcTBUS ¢ apupMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens ¢ 1enbM okaszareseMm. CTeneHb ¢ pallMoHabHBIM NToKa3aTesneM. CBoicTBa
' CTENEHU
L5 CuHyC, KOCMHYC M TaHI'€HC 4YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHIE€HC YHUCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HATypaabHBIC JTOTApU(MBI
JetictButenbHple  4ucna. ApupMETHYECKHE OIepalud ¢ JICUCTBUTEIBHBIMU
1.7 yrcnamu. [IpubnnxEHHble BHIYMCICHUS, TPaBUIa OKPYTICHUS, TPUKUIKA U OLlEHKa
pe3yJibTaTa BIYUCICHUN
1.8 [IpeoOpazoBanue BeIpaKECHHMA
1.9 KommiekcHble uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 emnpie u 1poOHO-paIiOHATBHBIC YPaBHEHUS
2.2 Uppanmonanbubie ypaBHEHUs
2.3 TpuroHomeTpuyeckre ypaBHEHHUS
2.4 [TokazaTenbpHbIC U JOoTapUDMUUECKIE YPABHEHUS
2.5 I{enwie 1 1poOHO-pallMOHATLHBIE HEPABEHCTBA
2.6 HppauroHanbHbIE HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucteMbl JIMHEUHBIX YpaBHEHHUHN. OnpeenuTelib MaTPULIbI
3 OyHKUIUHU U TpaduKu




Oynkuusi, cnocoObl 3ananus ¢yHkuud. ['padux ¢ynknumn. B3zaumao oOpartHbie

> ¢dbynakun. YérHeie u HeuéTHBIE QyHKIMH. [leproandeckue GpyHKINN
OOnactp ompeneneHuss U MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHkmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumymMbl U1 MUHUMYMBbl (pyHkuuu. HauOomnbliee ¥ HauMeHbllee 3HAaYCHHE
(GYHKIIUN Ha IPOMEKYTKE
313 CrenenHass (yHKIOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckast QyHKIIUH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcuMnToThl rpaduxoB ¢Qynkiuii. CsoiictBa  QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmysa CI0XKHBIX MPOLIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa
4.1 [TpousBoanas pyukiuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHneHne NTPOU3BOAHOW K HCCICNOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 skcTpeMyMbl. HaxoxkieHrne HanOOJbIIEro U HAaMMEHbIIEro 3HaueHus (yHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JJOTHUKA
5.1 MHoXxecTBO, onepaluu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTucTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIEe 1 TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKHU
7.4 Tena 1 MOBEPXHOCTH BpALLECHUS
7.5 Koopaunatsl 1 BEKTOpBI
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