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IHOACHUTEJIBHAA 3AIINCKA

['eometpus siBrsieTcS OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TaK Kak oOO0ecrneyrMBaeT BO3MOXHOCTb H3YyYE€HHS] JUCLHMILIUH
€CTECTBEHHO-HAYUYHOW HAIPaBJICHHOCTH M MPEIMETOB T'YMaHUTapHOTO ITUKJIA.
[TockonpKy TOTHYECKOE MBIIIICHUE, (DOPMHUPYEMOE MPU U3YICHUH 00YIArOIITUMUCS
NOHSATUMHBIX OCHOB TIE€OMETPUHU, MPH JOKa3aTEIbCTBE TEOPEM M IMOCTPOEHUU
LEMOYKH JJOTUYECKUX YTBEPKICHUM MPHU PEIICHUN T€OMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUTATh W OMNPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO HCIOIB3YIOTCS MpHU
pelIeHnH 3a7]a4 €CTECTBEHHO-HAYYHOTI'O 1IMKJIa, B YACTHOCTH (PU3NUYECKUX 3a]1a4.

[{ens ocBoeHuUs mporpaMmbl yaeOHOTO Kypca «I'eoMeTpus» Ha yriryOJIEHHOM
YPOBHE — Pa3BUTUE UHAUBUAYATbHBIX CIOCOOHOCTEHN 00yUYatOmUXCsl IPH U3yUEHUN
reOMETpUHU, KaK COCTaBjsiolmeld mnpeamMeTHor oOnactu «Maremartnka U
nHpopMaTrka» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUS
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JEHCTBUM, CIEU(PUYHBIX TEOMETPUH,
¥ HEOOXOIUMBIX JIJISI YCIIENTHOTO MPOo(heCCHOHATBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCIIOJIb30BaHUEM MATEMATUKH.

[IpuopureTHbIMU 3aayaMy Kypca TE€OMETpUM Ha YriayOJIEHHOM YpOBHE,
PaCHIUPSIONIMMU U YCUIUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

pacuIupeHue MpeCTaBICHUs 0 TEOMETPUU KaK YacTH MUPOBOHM KYJIbTYPhl U
dbopMHUpoBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPY>KAFOIITIM MUPOM;

dbopMHpoBaHUE TPEJCTaBICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIINX MaTeMaTUYECKUX MOJICIAX, IMO3BOJIAIONIUX ONKUCHIBAaTh W HU3Yy4aTb
pa3HbI€ SBJICHUS OKPY>KAIOIEro MUpa, 3HaHUE MOHITUIHHOTO anmnapara mno pasjeny
«CrepeoMeTpus» y4eOHOr0 Kypca reOMETPHH;

dbopMupoBaHWEe  yYMEHHS ~ BJIAaJ€Th  OCHOBHBIMH  TOHSATHUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMysl U yMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIBaTb TEOPEMbl U HAXOAUTh
HECTaHJIapTHBIE CIIOCOOBI pElICHUS 3a/1aY;

dbopMHupoBaHUE YMEHHS PACIIO3HABATh HAa YEPTEkKaAX, MOJACISAX U B PEaTbHOM
MUpPE MHOTOIPaHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBaTh T'€OMETPUUYECKHUE
MOJENH;

dbopMupoBaHUE MOHUMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O0 MOCTPOEHUS
MaTeMaTUYeCKUX TEOpul, (pOpMHUPOBAHUE MOHUMAHUS POJIU AKCUOMATHUKHU MpHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHrE yMEHUS BIAJACTh METOJAMHU JOKA3aTeNbCTB U aJTOPUTMOB
pelieHust, YMeHHs UX MPUMEHSTh, TPOBOJIUTH JI0KA3aTEIIbHBIC PACCYKACHUS B X0JI€
pelIeHusl CTepEeOMETPUUYECKUX 3a7ad W 3ajlad C MPAKTUYECKUM COJICPKAHUEM,
dbopMupoBaHWE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKAa3aTEIbCTB  IPHU



000CHOBaHUW MAaTEeMaTUYECKUX YTBEPKJICHUIN U POJIM AKCHOMATUKHU B TIPOBEACHUU
JEAYKTUBHBIX PacCyKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEN 00yYaronumxcsi, MO3HABATENbHON aKTUBHOCTH, MCCIIEI0BATEIbCKIX
YMEHUH, KpUTUYHOCTH MBIILICHUS, UHTEpeca K U3y4EHUIO T€OMETPUH;

dbopmupoBaHrue (PYyHKIMOHAIBHOW TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHUU:
YMEHHUSI PACNO3HABATh TMPOSBICHUS TE€OMETPUYECKUX TMOHSITHH, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBIX >KHU3HEHHBIX CUTYyaIlUsSX U MPHU U3YyUYEHUU APYTHX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSI PEATbHBIX CUTyallUd, HCCIEIOBAHMS TOCTPOSHHBIX MOJICIICH,
WHTEpIIPETALUN MOTYYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COJIEP)KATEILHBIMU JIMHUSAMH y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTca: «lIpsiMble W IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bekrtoppl u  KOOpAUHATBI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMI», PEICBAHTHBIMU T€OMETPUM Ha YTIIyOJIEHHOM ypOBHE OOy4YeHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM Y4eOHOTro Kypca, a
dbopMHpoBaHUE  JIOTMUECKMX YMEHHMH  pacmpenensieTcs He  TOJBKO IO
coziepKaTeNIbHbIM JIMHUSAM, HO U MO rojgaM oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE TMPEAMETHBIM pe3yJibTaTaM ocBocHHsI DenepanbHON pabouei
POrPaMMBbI, PacHpeNeEHHBIM MO TojaaM OOyYeHHs, CTPYKTYpPHPOBAHO TaKUM
0o0pa3oM, 4TOObl KO BCEM OCHOBHBIM, MIPUHIIUITUATIBHBIM BOIIPOCAM 00yYaroluecs
oOpamjaJiucb ~ HEOJTHOKPATHO. ITO  TO3BOJSIET OpPraHM30BaTh  OBJIAJICHUE
F€OMETPUYECKUMU MTOHSATUSIMU U HaBBIKAMHM TOCJIEIOBATEIIBHO U MOCTYIATENIBHO, C
COOJIFOICHUEM TTPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TPEICTABICHUN O0YyUYalOIMMUXCs, PACIIUPSs U yriayOmsis
e€, 00pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3yYEHHUIO TEOMETPUH Ha YTIyOJEHHOM YPOBHE MTO3BOJISIET:

co3math ycinoBus s auddepeHumanud  o0y4eHUs, MOCTPOEHUS
WHIUBUIYABHBIX ~ 00pa30BaTeIbHBIX MPOTPaMM, OOECTHEeUUTh YIIIyOJIEHHOE
U3y4YeHHUE T€OMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MaTteMaTukay;

MOJTOTOBUTH OOYYAIOIIUXCA K MPOAOKEHUIO H3YUYEHUSI MaTEeMaTUKH C
y4€ToM BbIOOpa Oyayied mnpodeccuu, oOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o0muM 1 IpoeccroHaTLHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOoro Kkypca «I'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeI0).



COILEPKAHUE OBYUEHUA
10 KIIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIMECH,
napajuyieJbHble W CKpeluBaronuecss npsMbie. [Ipu3Haku CKpemMBarOIIUXCA
npsMbIX. [lapanienbHOCTh IPSAMBIX U IDIOCKOCTEN B POCTPAHCTBE: MapaljICIbHbIC
IIPsIMBIE B IIPOCTPAHCTBE, apPaJUIEIIbHOCTD TPEX MPSIMBIX, APATUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, N300pa’KeHue
¢uryp. OCHOBHBIE CBOMCTBa MNapajIeNIbHOIO MPOEeKTUpoBaHMs. WM300paxeHue
buryp B mapayiesbHONW MPOEKIUU. YTJbI C COHAMPABIEHHBIMU CTOPOHAMHU, YTOJ
MEXJy IpsMBIMU B mpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN: IapalljieIbHbIC
IIJIOCKOCTH, CBOMCTBa rapajuiesIbHbIX IIJIOCKOCTEHN. [Ipocreiimue
OPOCTPAHCTBEHHbIE (QUIypbl Ha IUIOCKOCTH: TETpa’Ap, MapauleNienuIie],
MIOCTPOCHHUE CEYCHU.

[lepnieHAUKYISAPHOCTD NPSIMOW U IUIOCKOCTH: NEPICHAUKYJISIPHBIE NPSIMBIC B
IIPOCTPAHCTBE, IIPSMBIE MapajulesIbHbIE W NEPIECHAUKYJSAPHbIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHNKYJIIPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[lepnieHauKyISp ¥ HAKIIOHHBIC: PACCTOSHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE
OT TIPSIMOIA JTO TTOCKOCTH, MPOEKITHs (PUTYPHI HA TIOCKOCTh. [lepneHaAnKy s pHOCTh
IJIOCKOCTEM: NMPU3HAK IMEPHEHAUKYISIPHOCTU JBYX IUIOCKOCTEH. Teopema o TpEX
NEPIEHINKYJISPAX.

Yrael B OPOCTPAHCTBE: YroJl MEXAY IPSAMOM U INIOCKOCTBIO, IBYIPaHHBIN
YIOJI, JIMHEWHBIM yTOJI ABYIPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoiiCTBA IUTOCKUX YIJIOB MHOTOIPaHHOTO yria. CBOMCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CUHYCOB JIJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKHU

Buabl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TIPU3MbI, OOKOBasi U MOJTHAsI TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYTOJIbHBIN MapajlIeenuUIIe] U ero cBoiicTa. Kparuaiimiue
IyTH HAa MOBEPXHOCTU MHOrorpanHuka. Teopema Oinepa. I[IpocTpaHcTBeHHas
teopema I[ludaropa. [Tupamuaa: n-yronbHas nupaMuia, NpaBUibHAs U yCEUEHHAs
nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHEH MPaBUILHON MHUPaAMUJIBL.
[IpaBuiibHBIE MHOTOTPAHHUKM: MPABUJIbBHAS IpPU3Ma W IIPaBWIbHAS NHPaMHUIA,



paBUJIbHAs TPEYToJIbHAS TUpaMua U MpaBUIIbHBIN TeTpasap, Kyo. [Ipencrapnenue
O IIPaBWJIbHBIX MHOIOTPAaHHUKAX: OKTadAp, NOAEKadAp U UKOCAdIP.

Boruncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: pé&Opa, [IuaroHaiu, YIJIbL.
[Inomans OOKOBOM TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTU MPSIMON MPU3BMBI,
IUIOIIA/(b OCHOBAHUM, TE€OpEeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO npu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJbBI, TEOpEMa O
IUIOIIAIA YCEYEHHON TUPAMMUIBI.

CummeTpust B NPOCTPAHCTBE. JEMEHTbl CHUMMETPHM  IPABUIBHBIX
MHOTOrpaHHUKOB. CHMMeETpus B IPAaBWIBHOM MHOTOI'DAaHHHMKE: CHUMMETpUS
napajuielienuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIBHOU
IAPAMHUIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEApHBbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIIpaBJIECHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIeHCTBUSI ¢ BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBolcTBa CII0KEHHUST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
IloHaTHEe KOMIUIaHApHBIE BEKTOpBI. lIpuM3HAK KOMIIIAHAPHOCTU TPEX BEKTOPOB.
IIpaBwio mnapamnenenunena. Teopema O PpasigoXKEHUU BEKTOpA IO TPEM
HEKOMIUIaHAapHBIM  BeKTOopaMm. [IpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel Bektopa. CBs3b MEXAy KOOPAMHATAMHM BEKTOpa WU
KOOpJIMHATaMHA TOYEK. YTOJ Mexay BekTopamMu. CKalspHOE MpPOU3BEJIECHUE

BEKTOPOB.
11 KUIACC

TeJsia BpaleHus

[TonsiTHsA: UWIMHApPUYECKAas TOBEPXHOCTb, KOHHUYECKAsl IMOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, OOpa3yloIue TMOBEpXHOCTEeW. Tema BpaleHUs:
IUJIUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxenue cepbl
U TJIOCKOCTH, KacaTeiabHasl IIOCKOCTh K chepe. M3o0paxkeHne Ten BpalleHus Ha
wiockoctu. Pa3BépTka nunmHapa u konyca. Cummerpusi chepsl 1 mapa.

O6BéM. OcHOBHBIE CcBOHCTBa 00BEMOB Teil. Teopema 00 o00BEME
NpsSIMOYTOJBLHOTO Tapajuienenunena v ciaeactBus u3z He€. OObEM mnpsMoi u
HAKJIOHHOW TPU3MBI, MIJIWHJPA, TUPAaMHUIbl 1 KoHyca. O0BEM Iapa M MIapoBOTO
CerMeHTa.

KomOuHanuu Ten BpaieHus W MHoOrorpanHukoB. [Ipusma, BrnucaHHas B
IWUIMHpP, OMHCaHHAas oOKojo IwmHApa. Ilepeceuenne cdepsl u mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOIOTPAaHHUK WU TEJO
BpallCHUS.

[Tnomans MOBEPXHOCTH NUIWHAPA, KOHyCA, TUIOMAAs chepsl €€ JacTeu.
[Tomobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nono6Heix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PemieHue 3amau Ha
MJIOCKOCTH C UCIIOJIB30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPAILCHUSI: CEUYCHUS IUIUH]Ipa
(mapaJyienbHO W MEPNEHAUKYISIPHO OCH), CEYeHHUsi KOHyca (mapajuielibHbIe
OCHOBAHHUIO M MPOXOJAIINE YEPE3 BEPIINHY), CEUEHUS Iapa, METOJbI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOSKTUPOBAHUS, METOJ MEepeHoca
CEKYyUIEH TTIOCKOCTH.

BekTopbl 4 KOOPANMHATHI B MPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMU. BeKTOpHOE YMHOKEHUE
BEKTOpoB. (CBOMCTBa BEKTOPHOIO yMHOXKeHUA. [IpsMoyrosibHas cucrema
KoopauHaT B mpoctpaHcTBe. KoopaumHaTel BekTopa. PasioxeHune BekTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JBU:KeHUs B IPOCTPAHCTBE

JBuxenus npoctpaHcTBa. OTtoOpakeHus. [[BMKeHUsS U PaBEHCTBO (UTYP.
OOmue cBoicTBa JBW)XCHUW. BuIbl JBWXKEHUN: TMapauIebHBIM IEPEHOC,
IEHTpajdbHass CUMMETPHS, 3€pKajJibHasi CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanms mogobus. [Ipsmas u cepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xxaanckoe BOCIMTAHME:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHN 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOro 00IIeCTBa, MPEACTABICHUE O MATEMAaTUYECKHUX
OCHOBaX (DYHKIIMOHWPOBAHUS PANIMYHBIX CTPYKTYp, SIBICHHH, TPOIEIYP
rpakaaHcKoro  ofOmiectBa  (BBIOOPBI,  ONPOCBI M JIPYyroe),  yMEHHE
B3aUMOJICICTBOBATh C COIUAJbHBIMU WHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOEe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUHCKON IpakAaHCKOW HMISHTUYHOCTH, YBAXKEHHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUMCKOW MaTEMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JIOCTUKEHUSM POCCUHUCKUX MAaTeMaTUKOB U POCCUMCKON MaTEeMaTUYECKOM MIKOJIbI,
UCIIOIb30BaHUE OTUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

OCO3HaHME JTYXOBHBIX IIEHHOCTEH POCCHUMCKOTO Hapoja, chOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESATETbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHE:

3CTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAsl ACTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEHN, 0OBEKTOB, 3a7ay, pPEUIeHUI, pacCy ACHUI, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acClEeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

S) puznveckoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTh yMEHHUS TNPUMEHATh MaTeMaTHYeCKHEe 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 30pPOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTIIbIXa, peryisipHas (pu3udecKas aKkTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-030POBUTENBHOMN AESTEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMeE:

TOTOBHOCTh K TPYIdy, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HHTEpPEC K
paziuuHbiM  chepaM  NPodEeCCHOHAIBHOW  JESTEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW ¥ €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymel mnpodeccur u peanu30BbBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa30BaHUIO U



CcaMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTHYECKUX 3a]1a4 MATEMATUYECKON HANPABIEHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh  DKOJIOTMYECKOW KYJIbTYpPhl, TOHUMAHUE BIMSHUS
COLMAIbHO-?)KOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJTHON M COLIMATIBLHOU
cpelbl, OCO3HaHUE TII00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOJieM, OpUeHTAIUS
HA TPUMCHCHHE MAaTeMAaTHUYCCKMX 3HAHWK I pemieHus 3amad B 00JacTu
OKpYXawulel Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLUEHKH HUX BO3MOXKHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOM MPAKTUKH, TOHUMAHUE MATEMaTUYECKOM
HAYKHU Kak cepbl UeTOBEYECKOM IeATeTbHOCTH, STANOB €€ Pa3BUTHS M 3HAUMMOCTHU
JUIs PA3BUTHSI IMBUJIA3ALIMH, OBJIAJICHUE SI3BIKOM MAaTEMAaTUKU U MAaTEMATUYECKOM
KYJIbTYPOU KaK CpEeJCTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISTH MPOEKTHYIO
Y UCCIIEIOBATEIIbCKYIO AEATEIIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjorunueckue AeiicTBUA:

BBUSIBISITh M XAapAKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TOHATHI, OTHOLIEHUWA MEXAYy MOHATHAMHU, (POPMYyIHPOBATH
oTpesieNiCHUs MOHATUH, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(PUKALINY,
OCHOBaHU AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAIN3a;

BOCIIpUHUMATh,  (OpPMYyJIHMpPOBaTb U  NpeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIIITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTHBOPEUNS
B (hakTax, JAHHBIX, HAOJNIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUHU AJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JienaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATUUECKNUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apPryMEHTALMIO, IIPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBOJIbI;

BBIOMpATh CcMoco0 pelmeHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pELIEHUs, BBIOUpATh HAauOO0Jee NOAXOIAIUN C YYETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS,
(GopMynaMpoBaTh  BONPOCH,,  (PUKCHPYIOUIME  MPOTUBOpPEUYUE,  MOpoOsIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMIOTE3Yy, apryMEHTHPOBATH
CBOIO [TO3UIINI0, MHEHUE;

IPOBOJIUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, MUCCIIEIOBAHNE
110 YCTaHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SBJICHU, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00BEKTaMHU, SIBICHUSAMU, IPOLECCAMU;

CaMOCTOSITENIbHO (POPMYJIUpPOBaThH OOOOIIEHHS] U BBIBOJBI MO pe3yjibTaTaM
OpOBEAEHHOIO  HAONIOAECHUSA, WCCIENOBAaHUS, OLIEHWBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TaKKe BbBIABUIATh
IPEAINOIO0KEHUS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pabora c nndopmanmueii:

BBISIBJISITh J€QUIUTHl MHPOPMALUH, JaHHBIX, HEOOXOJUMBIX NIl OTBETa Ha
BOIIPOC U JJI PELICHUS 3a]1a4H;

BbIOMpATh MH()OPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMAaTHU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALIMIO PA3IUYHBIX BUJIOB U (OPM
IIPE/ICTABIICHHUS;

CTPYKTYypUpPOBaTh HMH(OPMALIMIO, MPEACTABIATh €€ B Pa3IMYHBIX (PopMax,
WUTIOCTPUPOBATh TpadUyecKy;

OLICHUBATh HaJEXKHOCTh uHbOopMaIuu o CaMOCTOSITEJIbHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKATHBHbBIE YHHMBepPCcaJbHbIe YueOHbIE 1eiCTBUA

Oo0menue:

BOCIIPUHUMATH U POPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBUH C YCIOBUSAMH U
IEISIMU OOIICHUS, ICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTax, JAaBaTbhb IIOACHCHHUA IIO XOI[y peHIeHI/ISI 3aJa4du,
KOMMEHTHPOBATH ITOJy4YEHHBIN pE3yJIbTarT;

B XOJIe¢ OOCYXXJIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMOIl TEMBI,
npoOJjieMbl, pemIaeMoi 3ajadyd, BBICKA3bIBaTh HJEH, HAIleJEHHbIE Ha TIOHMCK
pEIICHUS, COIOCTABJISATh CBOM CYXKICHHUS C CYXKJICHUSIMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TMO3WIIMNA, B KOPPEKTHOU (opme
(GbopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NpCaACTAaBJIATL PC3YJIbTAThl PCHICHUA 3aa4H, SKCIICPUMCHTA, UCCICIOBAHMA,
IIPOEKTa, CaMOCTOSATENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
IIPE3EHTAIlMN U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbBIE YHHBEpPCAJbHbIE yUeOHbIEe el CTBUS
Camoopranusanus:



COCTaBJISITh IUIaH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO PEIICHUS C
y4IETOM HUMEIONIUXCS PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIeKT:

BJIAJ€Th  HABBIKAMHM  IIO3HABATENbHOM  pedieKCUd KaK  OCO3HAHMS
COBEPIIIACMBIX JEHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJITATOB, BIIAJIETh
crnocobaMu CaMOTIPOBEPKH, CAaMOKOHTPOJS TMpolecca W pe3ysibTaTa pEIIeHUs
MaTeMaTHYECKOM 3a/1a4H;

PEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH IIPH PEIICHUU 3a/1auH,
BHOCHUTBH KOPPEKTHBBI B JIEATECILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJCHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSIM, OOBSICHITH IPHUUHBI
JOCTIKEHUS WJIM HEIOCTHKEHUSI PE3YJIbTaTOB JIESITEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAWBUIYAITBHON
paboThl TpU pEHICHUH Y4YEOHBIX 3a7a4, MPUHUMATH I11€Jb COBMECTHOM
NESTENBHOCTH, TJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUJIBI pa0OT, IOrOBapUBATHCS, 00CYXIAaTh MPOIECC U pe3yIbTaT paboThl, 000011aTh
MHEHUS HECKOJIBKUX JIIOJICH

y4acTBOBaTh B TPYIIOBBIX (opMax paboTsl (00CYyKIaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IMITYPMbD» U UHBIE), BEITIOIHATH CBOIO YaCTh PA0OTHI M KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTEPHUSAM, CGHOPMYJIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJICCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonny 10 kiaacca oOyyaromuiicss Hay4UTCS:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHU TIOHATHSIMU CTEPEOMETPUU TIPU
pelieHnt 3a7a4 ¥ MpOBEJICHUU MaTeMaTHYECKUX PACCYKIACHUM;

e TPUMEHATh AaKCMOMBI CTEPEOMETPUM W CIICJICTBUSL W3 HUX MPU PEUICHUU
reOMETPUYECKUX 3a/1ady;

e KJaccU(UIMPOBATh B3aMMHOE DPACIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJAHO OMNEPUPOBATH TOHSATUSIMHU, CBSI3aHHBIMM C yIJIaMU B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIYy MNPSIMON U
IJIOCKOCTHIO;

e CBOOOJHO OTMEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAHHUKOB (TIpU3Ma,
nupamMuaa, NpsMOYroJIbHBINA Napaienaenunes, Kyo0);

e KjaccH(UIMPOBATH  MHOTOTPAHHUKH, BBIOMpAass  OCHOBaHUA  JIS
KJ1accu(pUKaIIK;

e CBOOOJHO OMNEpUPOBATH MOHATHUSIMH, CBS3aHHBIMH C  CEUYCHHUEM
MHOT'OTPAHHUKOB TIJIOCKOCTHIO;

* BBINOJHATH napajuienbHoe, LEHTPAIbHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (UTYp HA IIOCKOCTH, BBIIOIHITH U300paKeHUS PUTYp
HAa TUIOCKOCTH;

e CTPOUTH CEUCHHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJIAMHU, BBITTOIHSITH
(BBIHOCHBIE) MIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOMIAJM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
nupamMmua), FTEOMETPUUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO OMEPHUPOBATH MOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, IIEHTD,
OCh U MJIOCKOCTh CAMMETPHH, IEHTP, OCh U INIOCKOCTh CUMMETPHUU (PUTYPHI;

e CBOOOJHO OIMEpPUPOBATH MOHSATUSMHU, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH JEHCTBUS HAJl BEKTOPAMU;

e Dpemarh 3aJa4d Ha J0Ka3aTeIbCTBO MATEMAaTHUYECKMX OTHOLIEHUH H
HAXOXJCHUE TCOMETPUUYCCKUX BEIMYWH, TMPUMEHSS W3BECTHBIC METOJIbI
P PEIICHUN MAaTeMAaTHYECKUX 3aJ1a4 MOBHIIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH TMPOCTEHIIME TPOTPaMMHBIE CpEJICTBA M  JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

e W3BJICKaTh, NPEOOPA30OBHIBATE W HMHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YyepTexax U pUCyHKax;

e TPUMCHATH IIOJYYEHHBIC 3HAHWS Ha TMPAKTHUKE: CpaBHUBATh M
aHAIM3UPOBATh PEATbHBIC CUTYAIlMH, MPUMEHATh M3yYCHHBIC TOHATHUS B
mpolecce  MOMCKAa — pelieHUsT MaTeMaTU4ecKd  CQOopMyITHpOBAHHOMN
npoOIeMbl, MOJETUPOBATh peEaJbHBIE CUTyallMd Ha S3bIKE TE€OMETPHH,
UCCJIEeIOBATh MOCTPOEHHBIE MOJIENHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUM W TEOopeM, ammapara ajareOpbl, pemarbh MPaKTUUYECKUE 3a/auu,
CBSI3aHHBIC C HAXOXKJIECHUEM I'€OMETPUUYECKUX BEIUYMH;

e WMETh MpPEACTABICHUS 00 OCHOBHBIX JdTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaAMEHTa pPa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OIEPUPOBATH TMOHATUAMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIyYEHUS;

ONEPUPOBATh MOHITUSAMHU, CBI3AHHBIMU C TE€JIAMH BPAILLCHUS: [UIMHAPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Teda BpauleHus (UWIUHApP, KOHYC, cdepa U 1Iap) u
OOBSACHATH CIOCOOBI MOJTYYEHUS TEJI BPALICHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJI0KEHUE CPEPBI U MIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpallCHHUS,
00BEMBI U TUIONIAJM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalleHHS,
F€OMETPUYECKHX TEJ C IPUMEHEHUEM (POpMYIT;

CBOOOJHO OTNEpPUPOBATH MOHATHUAMHU, CBA3AHHBIMU C KOMOWHAIIUSMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUWK, BNHCAHHBIA B cdepy U
OMHCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WJIH TEJO
BpAaIlCHMUS;

BBIYKCIIATh COOTHOILIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN N 00bEMaMu
IT0JIOOHBIX TEJI;

n300pakaTth u3y4daemble (QUTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPaLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBeIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJIHO OINEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBINIOJIHATH ONEPALIMK HAJl BEKTOPAMU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIMHAT;
pemaTh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHHE YIJIOB MEXAY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
L€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/A MPU PEIICHUH;
CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBS3aHHBIMH C JIBIOKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA ABH)KCHUM;

BBITIOJIHATh HM300paX€HUSI MHOTOTPAaHHUKOB M TeNl BpalleHUs IMpHU
napajijieIbHOM  [EpPeHOCe, LEHTPAIbHOM CHMMETpPUHU, 3€pKaIbHON
CUMMETPUH, MIPU TOBOPOTE BOKPYT MPSAMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUYEHHS MHOTOIPAHHUKOB W TE€J BpAIICHUS: CEYEHUs LMIMHIpa
(mapaJyienbHO U NEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TapajuielibHbIe
OCHOBAHHIO U TIPOXOJIAIIME Yepe3 BEPILIUHY ), CEUCHUS 1I1apa;
UCIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUW: METOJ CJEIO0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUYECKUE YTBEPKICHUS,

MPUMEHSITh TeoOMETpUYecKre (aKThl JJIsi PEUICHUS] CTEPEOMETPUUYECKUX
3a7a4, NPEANONArarolinX HECKOJbKO IIaroB pEIIEHUs, €CIH YCIOBUS
IIPUMEHEHHUS 33/I1aHbI B SIBHOW 1 HESIBHOH (hopme;

pemarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaXOXJICHUE TEOMETPUUECKUX BEIUYMH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIECKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a1aY;

MPUMEHSITH [MOJy4YCHHbIE 3HAHUS HAa TPAKTHKE: CPABHUBATh, AHATM3UPOBATH
W OLICHUBATh pEAIbHbIE CUTYAIMU, MPUMEHSITh HM3YUYEHHbIC TOHATHS,
TEOpPEMbI, CBOMCTBA B TMPOILIECCE IMOUCKA PEUICHUS MaTEeMaTUYECKU
chopMyITUPOBaHHONW TPOOIEMBI, MOJICTUPOBATh PEAbHBIE CHUTyallud Ha
A3bIKE TE€OMETPHUH, UCCIEA0BATH IIOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TMOHSATUH U TeopeM, armapara aiareOpbl, pemarh
MPAKTUYECKHE 3aJla4yd, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPHUUYECKUX
BEJINYMH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
I{esieBbIE OPUEHTUPBI PE3YJILTATOB BOCIIUTAHUS HA YPOKAX MATEMATUKH.

I'paxxtanCcKOE BOCIIUTAHUE:

- IPOSABJISIOIINN YBa)KEHUE K TOCYIAPCTBEHHBIM CHUMBOJIaM Poccun, npa3iHuKaM;

- NPUHUMAKOIIMKA yYacTHE B JKM3HHM Kiacca, 00IeoOpa3oBaTeIbHOM OpraHU3allid, B TOM YHUCJIE CAMOYIIPaBJICHUH,
OPHEHTUPOBAHHBIN HA yYaCTHE B COLMAIIBHO 3HAYMMOM JAEATEIbHOCTH.

[TaTproTHyeckoe BOCIIUTAHUE:

- CO3HAIONINI CBOIO HAIIMOHAJIbHYIO, STHUYECKYIO TPUHAJIEKHOCTb, JIIOOAIINNA CBOM HAPO/, €ro TPaaulluu, KyIbTypy;

- 3HAIOUIMM U yBa)karolMil JocTwykeHus Haueld Poaunsl — Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, OOEBbIE
HOJIBUTH U TPYJOBBIE JOCTHKEHHUS, TEPOEB U 3aIIUTHUKOB OTeuecTBa B IPOILIOM U COBPEMEHHOCTH.

JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

- BBIPAXKAIOIIUN TOTOBHOCTh OLICHUBATH CBOE MOBEICHUE U MOCTYIIKH, OBEICHUE U MOCTYIKU JIPYTUX JIFOACH C NO3UIUN
TPaJULIMOHHBIX POCCUUCKUX JyXOBHO-HPABCTBEHHBIX IEHHOCTEN U HOPM C YUETOM OCO3HAHUS MOCIIEACTBUM NTOCTYIIKOB;
- BBIPAXKAIOIIMN HENPUSATHE AHTUTYMAHHBIX U aCOLMAIBHBIX MTOCTYIIKOB, ITIOBEACHNUS, IPOTUBOPEYAIIUX TPAAULMOHHBIM B
Poccun 1yxoBHO-HpaBCTBEHHBIM HOPMaM U LIEHHOCTSIM;

- CO3HAIOLIUK COOTHOILIEHHE CBOOOABI U OTBETCTBEHHOCTH JIMYHOCTH B YCJIOBUSAX WHIMBHIYyaJIbHOTO U OOILECTBEHHOTO
IIPOCTPAHCTBA;

- OPOSIBIIAIOIINAN UHTEPEC K YTCHUIO, K POJHOMY SI3BIKY, PYCCKOMY SA3bIKY U JUTEPATYpPE KaK YACTH JIyXOBHOU KYJIbTYPbI
CBOEr0 HapoJia, pPOCCUMUCKOro 00IIecTBa.

DCTETHYECKOE BOCIIMTAHUE:

- MPOSIBIIIONTUN YMOIIMOHAILHO-YYBCTBEHHYIO BOCIIPUUMYMBOCTh K Pa3HbIM BUIaM HCKYCCTBa, TPAIUIIUSIM U TBOPUYECTBY
CBOETO0 M JIPYT'MX HApOJ0B, TOHUMAHHUE UX BJIMSHUS HA IMOBEJICHUE JIFOJIEH;

- OPMEHTHPOBAHHBIN Ha CAMOBBIPaKEHUE B PA3HBIX BUIaX UCKYCCTBA, B XY0’KECTBEHHOM TBOPYECTBE.

dusnyeckoe BoCIUTaHue, GOPMHUPOBAHUE KYJIbTYPhI 3J0POBbS U SMOIIMOHAILHOTO OJIArOTIOTYYHS:
- MIOHUMAFOITUI [ICHHOCTD KU3HU, 37J0pPOBbS U 0€30IIaCHOCTH, 3HAYEHUE JIMYHBIX YCUIIUN B COXPAHEHUH 3/I0POBbS, 3HAIOIIIHIMA
1 cOOJIFOAAIONINMA MpaBmia 6€301acCHOCTH, OS30TaCHOTO TIOBEJCHHS, B TOM YHCIie B HH(GOPMAIMOHHOMN Cpeje;



- BBIP@KAIOIIMWKA YCTAaHOBKY Ha 3J0pOBBIM 00pa3 XKHU3HHU (340pOBOE MUTAaHUE, COOJIIOJECHHE TMTMEHUYECKUX IpaBuil,
cOaJIaHCUPOBAHHBIN PEKUM 3aHIATHI U OTAbIXA, PETYIAPHYIO (PU3UUECKYIO0 aKTUBHOCTb);

- IPOSIBJISAIONINYN HEMPUSATHE BPEIHBIX IPUBBIYEK (KYpPEHHUsI, YIIOTPEOJICHUS aJIKOr0Jisl, HAPKOTUKOB, UTPOBOM U UHBIX (OpM
3aBUCUMOCTEH ), IOHUMAHUE UX MOCIEACTBUH, Bpeaa JUisl PU3NYECKOr0 U MCUXUUYECKOTO 3I0POBbSI.
TpynoBoe BOCIIUTAaHHUE:

- YBAXKAIOIIUMI TPYA, PE3YyJIbTAThl CBOETO TPY A, TPYAA APYTUX JIFOJEH; IPOSBIISAIOIINNA UHTEPEC K IPAKTUYECKOMY U3YUEHUIO
npodeccuil u Tpyna pa3TuYHOro poja, B TOM YKCIIe HA OCHOBE MPUMEHEHHUS PEMETHBIX 3HAHUI;

- CO3HAIOIINKA BaXKHOCTh TPYAOIIO0US, 00yUeHUs TPYy, HAKOILJICHUSI HABBIKOB TPYAOBOU ACSITEIBHOCTH Ha MPOTSHKEHUU
YKU3HHU JJIS1 YCTICITHOM MpodecCOHaIbHOM caMmopeann3alid B POCCHICKOM OOIIECTBE;

- YYacCTBYIOIIMM B pelIEHUH MPAKTUYECKUX TPYAOBBIX Jel, 3a1a4 (B ceMbe, 0011e00pa3oBaTeIbHON OpraHu3aluu, cBoel
MECTHOCTH) TEXHOJOTHYECKOM ¥ COIMAJIbHOW HAMpPaBICHHOCTH, CIOCOOHBI WHUIIMUPOBATh, IUIAHUPOBATH W
CaMOCTOSITEJIBHO BBINIOJIHATH TAKOTO POJA AESATEIBHOCTD;

- BBIPQKAIOLIUI TOTOBHOCTh K OCO3HAHHOMY BBIOOPY M TMOCTPOCHHMIO MHIUBUIYaJbHOW TPACKTOPHH OOpa3OBaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JINYHBIX U OOIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEIA.

KOJIOTHYECKOE BOCIIMTAHUE:

- CO3HAIOIIUA CBOK OTBETCTBEHHOCTh KaK TpPaXJaHWMHA U TOTPEOUTENsI B YCJIOBHUSX B3aMMOCBS3U MPUPOIHOM,
TEXHOJIOTUYECKON U COLUAIIHOU CPET;

- BBIpAXaIOUIMd AaKTUBHOE HEMPUATHUE ACHCTBUN, MPUHOCSIIUX BPE] MPUPOJIC; OPUEHTUPOBAHHBIA HA TPUMEHEHUE 3HAHUI
€CTECTBEHHBIX M COIMAJIBHBIX HAYK JIJIS PEIICHHS 3a7a4 B 00J1aCTH OXpaHbl MPUPO/IbI, TNITAHUPOBAHUS CBOUX MOCTYIIKOB U
OIICHKH UX BO3MOJKHBIX IMOCJICACTBUMN JJIs1 OKPYKAIOIIEH CPEIbl.

[leHHOCTH HAYYHOTO MTO3HAHUS

- Pa3BUBAIONIMA HABBIKM HCIOJB30BAaHUS PA3JIUYHBIX CPEJCTB TO3HAHMS, HAKOIUICHWS 3HAHUN O Mupe (S3BIKOBasd,
YUTATENIbCKas KyJIbTYypa, ACSITEIBHOCTh B HH(POpMAIMOHHOW, IU(pOBO# cperne);

- JIEMOHCTPHUPYIONUN HABBIKM HAOIIOJCHUHN, HAKOIUICHHS (PAKTOB, OCMBICICHHUS OTBITA B ©CTECTBCHHO-HAYYHOW U
T'YMaHUTAPHOUN 00JIaCTIX MO3HAHMS, HCCIICOBATEIBCKOMN NEITEITHOCTH

10 KJIACC



Koan4yecTBo 4acoB

DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM Kontposusie | TIpaKTHueckue (uu¢possbie)
n/n NMPOorpamMmbIl Bcero paGoTHI paGoTsI oOpa3oBaTe/ibHbIE
pecypchl
1. BBenenue B ctepeoMeTputro 16 1
5 [TapaniaenbHOCTh NPSAMBIX U INIOCKOCTEN B 15 1
IIPOCTPAHCTBE
3 HepneHz[mfynﬂpHOCTb HPSMBIX U 14 1
IUIOCKOCTEH B IPOCTPAHCTBE
n B3anMHOe pacnionoxeHue npsMsIx B 12 i
MIPOCTPAHCTBE
5. VYTIIIBl ¥ pacCcTOSHUA 18 1
6. MHororpanHuKu 10 1
7. BekTopsl B IpOCTpaHCTBE 12 1
8. HOBToPeHHe, 000011IcHHE U CHCTEMAaTHU3aLIMs 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0




11 KUIACC

Ne
n/
n

HaumMmeHoBaHH
€ pa3esioB u
TeM
MPOorpaMmbl

KoauuecTBO 9acoB

Bcer KonTpoabHubl
o e padoThI

IIpakTH4yecku
e padoThI

DJIEeKTPOHHBIE
(uudpossbie)

o0pa3oBaTe/bHbI

e pecypchl

AHanuTnyeckas
reoMeTpus

15 1

[ToBTOpEHME,
0000111eH1E U
CHCTeMaTH3aIu
sl BHAHUHU

14 1

Tena Bpamenus

25 1

O0BéM

MHOT'OrpaHHHUKa

17 1

ITmomaaun
MTOBEPXHOCTH U
00BEMBI
KPYTJBIX TEJ

JBrxeHus

[ToBTOpEHME,
0000111IEeHHE U
cHCTeMaTH3aIu
s1 SHAHUM

17 2

OBILIEE

YACOB 110
[NPOTPAMME

KOJIMYECTBO

102 8 0

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeiHero o01ero 00pa3oBanus
pe3yJibTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUYKA, MPSIMas, MIIOCKOCTh
79 [IpuMeHsATh aKCUOMBI CTEPEOMETPUU U CIICJICTBUSI U3 HUX MPU PEIICHUU

TCOMECTPHUICCKUX 3aaa4




7.3

OHepI/IpOBaTL MNOHATHUAMU: TMAPAJUICIbHOCT W IMCPIICHAUKYJIAPHOCTD
IPSIMBIX U IJIOCKOCTEH

7.4

KnaccugunupoBars B3auMHOE pacHojOkKeHHE MPSMBIX U IUIOCKOCTEH B
POCTPaHCTBE

7.5

OnepupoBaTh NOHATUSMU: JIBYIPAHHBIA YroJj, TpaHH ABYTPAHHOTO yria,
pedpo ABYTpaHHOTO yrIila, JMHEWHBIN yroJ IBYIpaHHOrO yria, TpajycHas
Mepa JIBYTpaHHOTO yria

7.6

OHepI/IpOBaTb IOHATHUSAMHU. MHOTI'OI'paHHUK, BbIHyKHBIfI u HCBBIHyKJIBIﬁ
MHOI'OI'paHHUK, 3JICMCHTBI MHOI'OI'PaHHUKA, HpaBI/IJH)HBIf/'I MHOI'OI'paHHUK

7.7

Pacno3HaBaTh OCHOBHBIE BH/bl MHOTOTPAaHHUKOB (MHpaMuia, Mpu3Ma,
pSMOYTOJIbHBIN Mapasiesnenunen, Kyo)

7.8

KnaccupunupoBare  MHOTOrpaHHUKHM, BbIOMpass  OCHOBaHUS  JUIS
KJ1acCU(UKaUU (BBITYKJIbIE U HEBBITYKJIbIE MHOTOTPAHHHUKH, TIPABUIIbHBIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE IPU3MBI, MTapaljieeUuIeabl)

7.9

OrniepupoBaTh MMOHATUSIMH:: CeKyIlas IIJIOCKOCTB, cedyeHue
MHOTOTPaHHUKOB

7.10

OOBICHATH IMPUHIUIIBI TOCTPOCHUA Ce4YCHUI MHOT'OTPpaHHUKOB, UCIIOJIB3YA
METO CICI0B

7.11

CTpouth ce4YeHHsT MHOTOTPAaHHHKOB METOJIOM CJIE/IOB, BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HTyp:
BUJI CBEPXY, COOKY, CHH3Y

7.12

Pemate 3aa41 Ha HaXO0XICHHUEC I'COMCTPHYCCKUX BCIUYHH I10 06pa3uaM
WKW aJiIroputMaM, IPHUMCEHAA H3BCCTHBLIC AHAJIMTHYCCKUC MCETOJbI IIpU
PeICHMHU CTAHAAPTHBIX MATEMAaTHUYCCKUX 3aJad Ha BbIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaAMH, OT TOYKH OO HpHMOfI, OT TOYKHIO
IIJIOCKOCTU, MEIKAY CKPCHINBAOIHUMUCS ITPAMBIMU

7.13

Pemate 3aa41 Ha HaXO0XICHHUEC ICOMCTPHUYCCKUX BCIUYHH I10 06pa3uaM
WKW aJiroputMaM, IHIPHUMCEHAA H3BCCTHBLIC AHAJIMTHYCCKUC MCETOJbI IIpU
PEIICHUU CTAaHAAPTHBIX MAaTEMaTHYCCKUX 3aaa4 Ha BBIYHUCICHUC YIJTIOB
MCXKAY CKPCIIUBAOIMUMUCA IIPAMBIMH, MCKIY HpﬂMOI;'I 1 IIOCKOCTBIO,
MCKAY IJIOCKOCTAMU, AIBYI'DAHHBIX YIJIOB

7.14

Boruncnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEM MHOTOTPAaHHUKOB
(mpu3ma, nupamMua) ¢ IpUMEHEHHEM (OpPMYJI, BBHIYUCISATH COOTHOIIECHUS
MEXTY IUIOIIASIMU MIOBEPXHOCTEH, o0bEMaMu HOJO0HBIX
MHOTI'OI'PaHHHKOB

7.15

OnepupoBaTh NMOHATUSMHU: CUMMETpPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYpPbI

7.16

W3BnekaTh, NpeoOpa3oBbIBaTh M HHTEPHPETHUPOBATH HHPOPMALHUIO O
NPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NpPeJCTaBICHHYIO Ha
yeprexax U pUCyHKax

7.17

[TpumensaTh reomerpudeckre (akThl IS PELICHUS CTEPEOMETPUUYECKUX




3a7a4, NPEANOJIAralolIuX HECKOJIBKO IIAaroB PELICHHUs, €CIU YCJIOBUS
NPUMEHEHUS 33JIaHbI B IBHOU (hopMe

[TpumenaTy mpocTeillline nporpaMMHBIE CpPEACTBA U BJIEKTPOHHO-

718 KOMMYHHKAIIIOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUIECKHIX 33124
719 [IpuBOUTE TIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
' JKU3HH, PACIIO3HABATH MPOSBICHNUE 3aKOHOB T€OMETPHH B UCKYCCTBE
[IpuMeHsTh IOTyYeHHBIC 3HAHMS Ha IPAKTHKE: aHATH3UPOBATh PEallbHbIC
CUTYallMU U IPUMEHSATh U3YUYEHHBIC MMOHSATHS B IPOLIECCE MTOUCKA PEILICHUS
MaTeMaTHYeCKd  CPOPMYITUPOBAHHOW  TPOOJIEMBI,  MOICIUPOBATH
7.20 peanbHBIE CHUTyallud Ha SI3bIKE T€OMETPHUH, MCCIEAOBATh MOCTPOCHHBIC
MOJIEJIN C UCTIOJIb30BAHUEM T€OMETPUICCKUX MMOHATUIA U TEOPEM, armapara
anreOphl, pemaTh MPaKTHYECKHE 3a7add, CBS3aHHBIE C HAXOXXJICHHEM
T€OMETPUUYECKHUX BETUINH
11 KUIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPoBePsSIEMOro .
0o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 06pa3oBaHus
pe3yiabTarta
6 I'eomertpus
OnepupoBaTh MOHATUSAMHU: IMIHHAPHUYECKAS TTOBEPXHOCTh, 00pa3yIoIIHe
6.1 MWIMHAPUYECKOW TTOBEPXHOCTH, IWIMHAP, KOHWYECKas IOBEPXHOCTD,
' oOpa3yromme KOHMYECKOH  TOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUIWHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CIIOCOOBI MOTYYEHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacnoiokeHHe chephl U TIOCKOCTH
OnepupoBaTh MOHATUSIMHU: IIAPOBOM CErMEHT, OCHOBAHHME CETMEHTa,
6.5 BBICOTA CErMEHTA, IIAPOBOW CJIOM, OCHOBAHHME IIAPOBOTO CJIOS, BHICOTA
[IapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnate 00BEMBI M TJIOMAAM TOBEPXHOCTEW TEN  BpaIICHUS,
' TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popMyIT
OnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BIIMCAaHHBIH B cdepy H
6.7 OTIMCaHHBIA 0K0JI0 cepsrl, chepa, BMUCaHHAS B MHOTOTPAHHUK WIJIH TEJIO
BpallleHus
6.8 Beraucasate COOTHOIICHUS MEX Y TUIOMIAISIMU MTOBEPXHOCTEH U 00bEMaMu
' OJOOHBIX Tl
6.9 N306paxaTts m3ydaeMble (UTYpHl OT PYKH U C MPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
6.10 BrImonHAT (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PHUCYHKOB IPOCTHIX




00BEMHBIX (uryp: BUA CBEpXy, COOKy, CHH3Y; CTPOUTH CEUYCHHS TEI
BpaIleHUs

6.11

W3BnekaTb, MHTEPNPETHPOBATH U MNpPeoOpa3oBbIBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NpeACTaBICHHYIO Ha
YyepTekax U pUCYHKax

6.12

[IpumensaTs reomerpudeckue (akThl A PEIICHUS CTEPEOMETPUUYECKUX
3aja4, MPEAIoJIaraloliuX HECKOJBKO IIArOB PEUICHMs, €CIM YCIOBHSA
NpUMEHEHHUs 3alaHbl B ABHOM hopme

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONHATE IEHCTBHS CIIOKEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB H
YMHOXKCHHUSI BEKTOpa Ha YHCIO, OOBSICHATH, KAKUMH CBOWCTBAMH OHH
o0J1agaroT

6.15

[TpuMeHsTh MpaBUIIO NapasuieenuIea Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHSMM: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJAYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMHATBHI BEKTODA,
Yroja MEXAYy BEKTOpPaMM, CKaJsIpHOE MPOU3BEACHHE BEKTOpPOB,
KOJUIMHEAPHBIE U KOMIUIaHAPHBIE BEKTOPHI

6.17

HaXOIII/ITB CYMMY BCKTOPOB M MHNPOU3ZBCACHHUC BCKTOPA HA YHCJIO, YTOJI
MCKAY BCKTOpaMU, CKAJIAPHOC NPOU3IBCIACHUC, PACKIAAbIBATH BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

BaHaBaTb IIJIOCKOCTb YPABHCHHUEM B HCKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemate HpOCT@fIHIPIC TCOMETPHUUCCKUC 3aJa4i Ha MPUMCHCHUC BCKTOPHO-
KOOpAWMHATHOT'O METOJa

6.20

Pemarn 3aJadyud Ha J0Ka3aTCjIbCTBO MAaTCMATHYCCKHX OTHOIIICGHUH U
HaXO0KACHUEC TCOMECTPUYCCKUX BCIIMYUH I10 06pa3uaM W aJIrOpuTMaM,
IMPUMCHSA MN3BCCTHBIC MCTOJbI npu peuicHnun CTaHOApPTHBIX
MAaTeMaTHYCCKUX 3aaa4

6.21

HpI/IMeHHTB HpOCTeI\/’IH_II/Ie nporpaMMHbBIC CpE€ACTBAa U  3JICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/ a1

6.22

[TpuBOUTH MpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpUpPOAE U
YKU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpumeHATH OTyYECHHBIE 3HAHUS HA MPAKTUKE: AHATU3UPOBATH PEAJIbHbIC
CUTYallMH U IPUMEHSATh U3yYCHHBIE MIOHATHUS B MIPOLECCE MTOMCKA PEIICHUS
MaTeMaThu4ecku  copMyJIMpOBaHHOW  MPOOJIEMBI,  MOJEIMUPOBATH
pEaJbHBIE CUTYAllMU Ha SA3BIKE I€OMETPUHU, MCCIEI0BATh IOCTPOCHHBIE
MO/IEJIN C UCIIOJIb30BAHUEM T€OMETPUUYECKUX ITOHATUN U TEOPEM, anapara
anreOphl, pelaTh MNPAKTUYECKUE 3a/ayd, CBS3aHHBIE C HAXOXJICHHUEM
reOMETPUYECKUX BEIUYUH




IHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KITIACC

Kon
7

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

7.1

OcHOBHbBIE TIOHSTHUSI CTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTHe 06 aKCHOMATHYECKOM TIOCTPOCHUHN CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPHH
U CIIEJICTBUS U3 HUX

7.2

B3anmHOe  pacnosnoxkeHue  HpsAMBIX B IPOCTPAHCTBE:  IE€pPECEKarolIuecs,
napajiyiCJIbHbIC MW CKPCHIUMBAKOIIHUCCSA  IPSAMBIC. HapaJIJIQJIBHOCTL MNpAMBbIX U
IJIOCKOCTEl B NPOCTPAHCTBE: IMapajuielibHbIE TNpsIMble B MPOCTPAHCTBE,
MApAJUIETBbHOCTh TPEX MNPSIMBIX, MAPALICIbHOCTh MPSAMOW M IIOCKOCTH. YTIIBIC
COHAIIPABJIICHHBIMU  CTOPOHAaMH, YroJd MEXAY I[psAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: MapaljiebHbIE MIOCKOCTH, CBOMCTBA MapasuieIbHBIX
mockocTeil. [IpocTeiimume mpocTpaHCTBEHHBIE (UTYPHI HAa TUIOCKOCTH: TETpadJp,
KyO, mapaJjieNienumne, NoCTPOSHUEe CEUeHUN

7.3

HepHeHl[I/IKy.HSIpHOCTL HpHMOfI N IUIOCKOCTHU: TMCPHCHAUKYJISIPHBIC IIPSAMBIC B
IMPOCTPAHCTBEC, MMPAMBIC MMApaJICIbHBIC U NCPICHAUKYIAPHBIC K IINIOCKOCTH, ITPU3HAK
MEePIEHANKYISIPHOCTH MPAMON U IJIOCKOCTH, TEOpEMa O PSIMOM MEePIEHANKYIIIPHON
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJl MEXKY MPSIMON U MJIOCKOCTBIO, AIBYTPAaHHBIH
yTOJI, TUHEHHBIN yTOJI ABYrpaHHOro yria. [lepneHaukymnsp 1 HaKJIOHHBIE: PACCTOsTHHE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 TNIOCKOCTH, IPOEKIMS (GUTYpPBI Ha
IUI0CKOCTB. [lepneHIuKyIsIpHOCTh INIOCKOCTEN: TPU3HAK NEPIEHANKYIIIPHOCTH IBYX
mockocTeil. Teopema o TpEX NneprneHuKyspax

7.4

IloHsiTME MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAHHMKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOI'OIPAaHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yronpHas
NpU3Ma, TPaHU M OCHOBAHUS NPU3MBI, MpsiMas U HAKJIOHHas MPU3Mbl, OOKOBas U
I10JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsaMoyronbHbIi Napajiesenumnes
u ero cpoiictBa. IlupamMuna: n-yroiapHas nupamuzia, rpaHd ¥ OCHOBaHHE MUPAMUBbI,
OOKOBasi M TOJIHASI TIOBEPXHOCTh MUPAMUBI, IPABUJIbHAS U yCEUEHHAs MHpPAMHJIA.
OnemMeHTHl TpuU3Mbl U nupamuiabl. I[lpaBuiabHBIE MHOTOIPDAHHUKHU: IOHSTHE
MPaBWJIBHOTO MHOTOTpaHHMKA, MpaBWIIbHAs MpU3Ma M MpaBUIIbHAs MNUPAMUJA,
IIpaBUJIbHAS TPEYroJbHAS MUpaMKJIa U MPaBUWIbHBIA TeTpasap, kyO. [IpeacraBnenne
O MpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Ap, NOAEKa’aAp M ukocadapyrue CedeHus
IIPU3MBI U TUPAMMU/IBI

7.5

CuMMeTpHst B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUKH, MTPSIMOM, TNIOCKOCTH.
ONeMeHTbl CUMMETPUM B  NHMPAMMJAAX, HNapajuielenunenax, IMpPaBUIbHBIX
MHOI'OIPaHHHUKAX

7.6

Boluncnenue 31€MEHTOB MHOIOIPDaHHUKOB: pEOpa, nuaroHanu, yriael. [lnomansb
OOKOBOW TOBEPXHOCTH M TIOJIHOW TOBEPXHOCTH TPSAMOW TPHU3MBI, IUIOIMIAIb




OCHOBAHHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsIMOI mpu3Mbl. [1nomans 60koBoit
MIOBEPXHOCTU M TIOBEPXHOCTH IMPABUIBHOW MHUpaMHIbl, TEOpeMa O ILUIOLAAU
yceu€HHoi nupamupl. [Torstre 06 00béMe. OObEM THPaMUIIBI, TIPU3MBI

7.7

HO,I[O6HBI€ TCJIa B IPOCTPAaHCTBC. CooTHOIICHUSA MCXKAY IUIomaassMunu HOBerHOCTeﬁ,
00BEMaMH HOI[OGHBIX TCII

11 KIIACC

Kox
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

[unuaapuyeckas MOBEPXHOCTh, 00pa3yrolIue HUIHHIPHUUECKON TOBEPXHOCTH, OCh
WIMHIPUYECKON moBepxXHOCTH. LlmnuHap: ocHoBaHMsI M OOKOBasi MOBEPXHOCTb,
o0pa3yromias U 0Cb, IIIOIaAb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konnyeckass moBepxHOCTb, 00pa3ylolue KOHUYECKOW IOBEPXHOCTH, OCh H
BEpIlIMHA KOHUYECKOH noBepxHocTU. KoHyc: ocHOBaHUE U BeplIMHA, 00pa3yromas
U OCb, IUIOIIA]Ib OOKOBOM 1 MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue
U BBICOTa, OCHOBAaHUA U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: neHTp, paguyc, IuameTp, TUIOIIa s> MOBEpXHOCTH chepbl. Bzanmuoe
pacrosiokeHue cepbl U TUIOCKOCTH, KacaTelbHasi TUIOCKOCTh K cdepe, TUIomab

chepnl

6.4

N3o6pakenue Tes BpallleHUs Ha IJI0CKOCTH. Pa3BépTka muimHapa 1 KOHyca

6.5

KoMmOuHanuu Ten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHMK, OMHCAHHBIN
okoJo cepsl, chepa, BiucaHHasi B MHOTOTPAHHUK, UJTH TEJIO BPAIICHUS

6.6

[Tonstre 06 00bEMe. OCHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 oOBEMe
HPSIMOYTOJIBHOTO MapayieJenunena u ciaeacTBus u3 He€. O0bEM UITMHIIPA, KOHYCA.
O0bEM mrapa u mwiomaas chepsl

6.7

[lonoOuple Tema B  mpocTtpaHcTBe. COOTHOWICHHS MEXAY  IUIOMIAISIMU
NOBEpXHOCTEH, 00bEMaMU IOJJOOHBIX TEI

6.8

Ceuenust nuiuHApa (mapayuieIbHO U TMEPHEHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY ), CEUCHHS [1apa

6.9

BexTop Ha miockoctu M B mpoctpaHcTBe. ClIOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOKeHHEe BEKTOpa Ha uncio. PasznoxkeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. Pemenue 3agad, CBSI3aHHBIX €
NPUMEHEHHEM IIPaBUJI AICUCTBUN C BEKTOpaMU

6.10

[IpsimoyronpHasi cucrema KOOpAuHAT B mpocTpaHcTBe. KoopawHatsl BeKTOpA.
[Ipocreiimme 3amauum B KoopJauHATaX. YTon Mexay BekTopamu. CkansipHoe
MPOU3BEICHUE BEKTOPOB. BBIYHMCIICHHE YIIIOB MEXIY MPSMBIMH U TUIOCKOCTSIMH.
KoopinHaTHO-BEKTOPHBIN METOJT IPU PEIIEHNN T€OMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJTHETI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemblie TPeOOBAHUS K NMPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeIHero 001ero
TpeOOBaHUSA oOpa3oBaHus

Brnagenne meromamu 0Ka3aTeNbCTB, aJrOPUTMaMU pEIIEHUS 3a]1ady;
yMeHue (opMyJIHpOBaTh U ONEPUPOBATh IMOHATHAMU: ONpEAEIICHHUE,
aKcuoma, TeOopeMa, CIIEJCTBHE, CBOMCTBO, IMpPHU3HAK, J0Ka3aTeJIbCTBO,
paBHOCHJIbHBIE (POPMYIHPOBKH; IPUMEHSATH UX; YMEHUE (POpMyIupoBaTh
oOpaTHO€ M IPOTUBOINOJIOXKHOE YTBEP)KICHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOIb30BaTh METOA MaTeMaTUYeCKOM WHIYKIHH;
IPOBOAMUTH JIOKAa3aTEJIbHbIE PpACCYKIACHHMsSI TpU peUIeHUH 3ajad,
1 OLICHUBATh  JIOTMYECKYI0 MPAaBUIBHOCTb  PACCYXJAEHUH; yMeHHue
ONEpUPOBATh MOHATUSIMH: MHOXKECTBO, MOJAMHOXECTBO, ONEpalMU Haj
MHOXECTBaMH; yMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmnapar AJis ONMCAHUS PeaJIbHBIX IPOLIECCOB U ABJICHUH U NPU PELICHUU
3aJa4, B TOM WYHCJIE€ M3 JPYTUX Y4YeOHBIX MpEIMETOB; YMEHHE
OTIEpPHPOBATH MOHATHIMHU: Tpad, CBA3HBIN rpad, nepeBo, HUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3ajJiaBaTb M ONUCHIBATh TIpadbl pa3IUYHBIMU

Croco0aMu; UCI0JIb30BATh I'padbl PU PELICHUH 3a/1a4

YMeHue ornepupoBaTh MOHATUSIMU: HATYPAIbHOE YHMCIIO, LIEJI0E YHCIIO,
CTEMEeHb C LEbIM MTOKa3aTeIeM, KOPEHb HaTYpPaJIbHOU CTEIICHHU, CTEIICHD
C paluMOHAIbHBIM  TOKa3aTelieM, CTeNeHb C  JACHUCTBUTEIBHBIM
nmokasateyieM, JiorapuM YuciIa, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJILHOTO YHCJIA, OCTATOK IO MOIYJIIO, PalMOHAJIBbHOE YHCIIO,
UPpALMOHATLHOE  YHCJIO,  MHOXECTBA  HATYpPaJIbHBIX,  IEJbIX,
2 palMOHANBHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHUE HCIOJIb30BaTh
MPU3HAKK JIETMMOCTH, HAMMEHBIINN OOIIWUN NEeTUTENh U HaUMEHbIIIEE
o0Iiee KpaTHOE, aNropuT™M EBKIHIA MPU PENICHUH 3a/1a4; 3HAKOMCTBO C
pa3IUYHBIMU ~ TIO3UIIMOHHBIMH ~ CHCTEMaMH  CYHUCIICHHS; yMEHHE
BBITIOJTHATH BBIUMCIICHHE 3HAYEHUN W MPEeoOpa3OBaHUs BBIPAKEHUH CO

CTENEeHsMH U JorapupmMamu, NmpeoOpazoBaHus APOOHO-PAIMOHATBHBIX

BBIpa)KeHHﬁ; YMCHUC ONCPUPOBATH IMOHATHAMU: IMOCICAOBATCIBHOCTD,




apudmeTHyecKas mporpeccusi, r’eOMeTpruIecKas porpeccus, 06CKOHEUHO
yObIBaroIasi  reoOMeTpUYeCKass  MPOTPECCHs; yMEHHE  3a/aBaTh
MOCIIEJIOBATEILHOCTH, B TOM YHUCJIE C MTOMOIIBIO0 PEKYPPEHTHBIX (popMyT;
yMEHHE ONEepUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUICKCHBIC YMCIIa, MOIYJb M apTyMEHT KOMIUIEKCHOTO yucia, popma
3alMCU KOMILIEKCHBIX YHCeN (reoMeTpuueckasi, TPUroHOMEeTpudecKas u
anreOpandeckas); yMETh HPOU3BOAWTH apU(PMETHUYECKHE IEHCTBUS C
KOMILUJIEKCHBIMA ~ YUCJIAMH; TPUBOJUTH TPUMEPHI  HCIOIH30BAHUS
KOMILJIEKCHBIX YHUCEN; ONEPUPOBATHh MOHATHAMU: MaTpula 2x2 u 3x3,

OMpECACIINTECIIb MAaTPHUILIbI, FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIIUTEIIA

YMmenue OIICPHUPOBATE INOHATUAMU: PpAlOHUOHAIIBHBIC, WPpalWOHAIIBHBIC,
IMOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(I)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUUICCKUC
YpaBHCHHUA W HCEPABCHCTBA, HX CHUCTEMBI;, YMCHHUC OIICPpHUPOBATH
MNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HEPABCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHUIBHOCTH
ypaBHCHHﬁ, HCPAaBCHCTB W CHUCTCM, YMCHHUC PpCIIATb YPABHCHUA,
HEPABCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHU, HCEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; IMPUMCHATH
YpaBHCHU, HCPABCHCTBA, UX CHUCTCMbI AJId PCIICHUSA MAaTEMATHYCCKHUX

3ala4 U 3aa4 U3 pa3JINIHbIX obnacreit HAyYKH U peanbﬂoﬁ KHU3HHU

YMeHue onepupoBaTh IMOHATHAMHU: (QYHKIHS, YETHOCTH (YHKIUH,
NEePUOTUYHOCTh (YHKIMH, OTPAaHHYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKIMH, HauOOJIbIIee 1 HAUMEHBIIIee 3HAYCHUS
(YHKIIMY HA IPOMEXYTKE, HeTIpephIBHAsL (DYHKIIHSI, aCUMIITOTHI Tpaduka
¢byHKIMH, TIepBas U BTOpast NPOU3BOAHAS (PYHKINHU, TEOMETPUUECKUI 1
(¢u3nYecKuii CMBICI TMPOU3BOIHOW, NEpBOOOpa3Has, ONpeAeIEHHbIH
MHTETPaj; yMEHHE HaXOAWTh ACHMITOTHI rpaduka (YHKIUH; YMEHHE
BBIYUCIIATH  NPOW3BOAHBIE CYMMBI, TIPOM3BENEHHS, YaCTHOTO W
KOMITO3MIIMH (DYHKIMI, HAXOIUTh YpaBHEHHE KacaTeIbHOH K rpaduky
(YyHKIMY; yMEHHE HaXOAWUTh NPOU3BOIHBIC IIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE WCIIOIb30BaTh IPOU3BOJHYIO JUIS HCCIENOBAaHHUA (YHKIUH,
HAXOIUTh HauMOONbIINE W HAWMEHBbIIWE 3HAYEHUS (PYHKUUI; CTPOUTH
rpaKy MHOTOYJICHOB C HCIIOJIb30BAHUEM allapara MaTeMaTHYECKOTrO
aHanu3a; MPUMEHSATh NPOM3BOIHYIO JJsl HAXOXKICHUS HAWIY4IIEeTo

PEeIICHMA B IMPHUKIAAHBIX, B TOM YHUCJIC COLHHUAJIBHO-DKOHOMHUYCCKHUX H




(u3nUecKux 3aa4ax; HaXOAUTh IJIOMAAN U 00BbEMBI QUTYP C TTOMOIIBIO
WHTETpaa; MPUBOAUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIUPOBAHUS C

NOMOIIbI0 U] PepeHInanbHbIX YPaBHEHUI

YMeHue omnepupoBaTh HOHATHAMM: rpaduk (yHKIMH, oOOpaTHas
GyHKIMA, KoMno3uuus (yHKUUM, JUHEHHas (QYHKIMs, KBaJpaTH4Has
GbyHKIMA, panyoHagbHas byHKLUS, CTETICHHAs GbyHKIM,
TpUrOHOMETpUUYecKre (QYHKIUH, OOpaTHblE TPUTOHOMETPUYECKHE
¢yHKIMH, TOKa3aTenbHas W Jorapugmuyeckas (QYHKLUUU; YMEHHUE
CTPOUTHh TpaPUKU HM3YyYEHHBIX (QYHKIMHA, BBINOIHITH MPEoOpa3oBaHUA
rpaduKoB QYHKLHUH, UCIIOIB30BaTh IpaUKU JJIS U3yUSHHS MTPOLIECCOB U
3aBUCHUMOCTEN, IPU PEUICHUH 3aJa4 U3 JIPYruX Y4eOHbIX NMPEAMETOB U
3aJa4 U3 peajbHOH KU3HU; BBIpaXKaTh (OPMyIaMU 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; UCII0JIb30BaTh CBOIMCTBA U rpa@UKu PYHKIMH AJIs pelIeHUs
YpaBHEHM, HEpPaBEHCTB M 3aJay C [apaMeTpaMu; H300paxkaTb Ha
KOOPJIMHATHOM ITUIOCKOCTH MHO>KECTBA PELICHUIN YPAaBHEHM, HEPAaBEHCTB

N UX CUCTEM

YMeHue pemiate TEKCTOBBIE 3a/laud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, I0JIU U YacTH, HAa JBUXKEHHUE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJIOTH, 33J1a4l U3 00JacTy yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(mHaHCAMU); COCTABIJIATH BBIPAKCHHS, YPABHEHUS, HEPAaBEHCTBA M HUX
CUCTEMBI 10 YCJIOBHIO 3aJa4yH, MCCIEJOBATh IOJy4YEHHOE DPEIICHUE U
OLIEHUBATh MPAaBIONONOOHOCTh PE3yNbTAaTOB; YMEHHE MOJECIUPOBAThH
peanbHbIE CHUTyallud Ha A3BIKE MATEMAaTHUKH; COCTABIATH BBIPAXKCHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 110 YCJIOBHUIO 33J1a4H,
UCCIIEN0BATh IOCTPOCHHBIE MOJEIM C MCIOJIB30BAHMEM ammapara

anreOpbl, HHTEPIPETUPOBATH MOTyYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: cpeaHee apudMeTndeckoe, MeIuaHa,
HanOoJTbIIIee U HANMEHbBIIIEE 3HAYCHHUS, pa3Max, TUCTIEPCHSI, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMEHHE M3BJIEKATh, HHTEPIIPETUPOBATH
nH(dOpMaIMIo, TPEICTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaXKaIOLLY0 CBOMCTBA PEAIbHBIX IPOLIECCOB U SIBJICHUI; TPEACTABIIATh
uHOpPMAIIMI0O C TIOMONIIBI0 TaOJMII W JWarpaMM; HCCJIEeI0BaTh
CTaTUCTUYCCKUC TAaHHBIC, B TOM 4YHUCJIC C IMPUMCHCHUEM Fpa(bI/I‘-ICCKI/IX
METOJIOB U DJIEKTPOHHBIX CPEJICTB; TPadUIeCKU UCCIIE0BATH COBMECTHEIE

HaOJII0/IEHUS C IOMOIIBIO AUArPaMM PACCEeHBAHUS U TMHEHHON perpeccuu




YMeHue onepupoBarh IOHATHUAMM: CIIy4aHbBIM OIBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4aHOrO COOBITUS; YMEHHUE BBIYHMCIATDH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX METOJOB; MPUMEHSThH
(GopMysbl CIOXKEHUS U YMHOXKEHHUS BEPOSITHOCTEH, (OpPMyIly IMOJIHOH
BEPOSATHOCTH, opMyiy bepHyiu, komOuHaTOpHbIE (PaKThI U HOPMYIIBL;
OLICHUBAaTh BEPOSTHOCTH PEAJIbHBIX COOBITHH; yMEHHE OIEpUPOBATh
HNOHATUSIMM: Clly4aiiHas BEJIMYMHA, PpaCIpEIeiIeHUEe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXHJaHWe, JUCIEPCHs U CTaHAApTHOE OTKIOHEHHE
CIlyuallHOM BEJIMYMHBI, (YHKIMHU pPACHpEleNieHUs] U  IUIOTHOCTH
PaBHOMEPHOTO, II0OKA3aTE€IbHOTO M HOPMAJIbHOIO pPacClpecIICHUN;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YUEHHBIX PpaCIpeneIcHUd IS
pelleHns 3aJad; 3HaKOMCTBO C MOHSATHUSMHU: 3aKOH OOJBIIMX YHCEl,
METOAbl BBIOOPOYHBIX MCCIEIOBAHUMN; yYMEHUE NPUBOIUTH HPUMEPHI
MIPOSIBJIEHUSI 3aKOHA OOJBIIMX YHCENl B MPHUPOAHBIX M OOLIECTBEHHBIX
SIBJICHUSIX; YMEHHME ONIEPUPOBATh MOHATUSMU: COUETAHUE, IEPECTAHOBKA,
YHUCIIO COYETaHWM, YUCIO MepecTaHoBOK; OmHOM HpbloToHa; ymeHue
OPUMEHATh KOMOMHATOPHBIE (DAaKThI M PacCy>KICHUS JJIs peIIeHUs 3a/1a4;
OLICHUBATh BEPOATHOCTH  pealbHbIX COOBITHI; COCTaBJISITh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPECTUPOBATH HOJ'Iy‘-ICHHBIﬁ pe3yibTat

YMeHue omnepupoBaTh TMOHATHAMM: TOYKa, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA yIJa, IUIOCKMH yrod,
JBYTPaHHBIA yroyl, TPEXIPaHHBI yTOJ, CKpEIIMBAIOLIMECS IpSAMBIE,
NapajuIeIbHOCTh U NMEPHNEHAUKYIISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXIY NPSAMBIMH, Yrojl MEXAy MPSMON U IJIOCKOCTBIO, YIOJd MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE MEKIY
OPSMBIMU, PACCTOSHUE MEXY IJIOCKOCTSIMU; YMEHUE HCII0JIb30BaTh MPH
peleHnn 3a7ad u3y4deHHbIe (PaKThl M TEOPEMbI IUIAHUMETPUH; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYECKUe MOJENIM C TMOMOIIbI0 T'€OMETPUYECKUX HOHSITUH U

BCJIIMYMH, p€IIaTb CBA3aHHbIC C HUMH IIPAKTHYCCKUEC 3a/la411
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YMeHHe OnepupoBaTh MOHATUSIMHU: IUIOMIAAb GUTYphI, 00BEM (DUTYDBI,
MHOTI'OI'paHHUK, HpaBI/IJIBHBII;’I MHOTI'OrpaHHUK, CCYCHHWEC MHOI'OIpaHHUKA,
Ky0, Mapaiesnenuesa, npu3Ma, nupamuaa, (Gurypa 4 TMOBEPXHOCTh
BpallleHus, HWINHIP, KOHYC, map, chepa, miomans chepsl, MIomaib

MOBEPXHOCTU MHUpPAMUAbI, NMPU3MBI, KOHYyca, IWIMHIpPA, 00bEM Kyoa,




IIPSIMOYT'OJIBHOTO ITapajuleICNUAIela, NUPaMUAbl, IPU3MBI, LWIMHIPA,
KOHYycCa, IIapa, pa3sBEPTKa IOBEPXHOCTH, CCUCHUS KOHyCa M LMIMHIpA,
Napajule]bHbIE OCH WIM OCHOBAHUIO, CEYCHHE IIapa, IUIOCKOCTD,
Kacaromascss cdepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHUE
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAHHUKHU, (PUTYPBI U TTOBEPXHOCTH
BpAILCHUs, X CEUYCHHUs, B TOM YHCJIE C IOMOIIBIO MIEKTPOHHBIX CPENICTB;
YMEHHUE MPUMEHATh CBOMCTBAa T€OMETPUUYECKUX (PUTYpP, CAMOCTOSATEIBHO
dbopMyIUpOBaTh ONpeAeeHHUS U3y4aeMbIX (DUTYp, BBIABUTATh TUIIOTE3bI
0 CBOICTBax M NMpHU3HAKaX reOMETPUUECKUX (UTyp, 0OOCHOBHIBATh WIIH
OmpoBepraTh MUX; YMEHHE MPOBOAMUTH Kilaccuukanuio Guryp Imo
pa3IMYHBIM TNPHU3HAKaM, BBIMOJHATE HEOOXOJUMBIE JIOTIOJHUTEIbHbIE

MOCTPOCHHSI
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VYmMmenne OIICpHUPOBATL IMOHATHUAMMU: ABWKCHUC B  IHPOCTPAHCTBE,
napajuieJbHbIM MEPEeHOC, CUMMETPUSl Ha IMJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TMON00US, TMOA00HBIE (GUTYpBI; YMEHHE
pacro3HaBaTh paBHbIe U MOAOOHBIE (GUTYPHI, B TOM YHUCJIE B MPUPO/IE,
HCKYCCTBE, APXUTCKTYpPEC; HUCIOJb30BATH T'COMCTPUUCCKHUEC OTHOUICHUA
OpU pPElIeHUH 3a/lady; HaXOJUTh T€OMETPHUUYECKHE BEIHYMHBI (ATUHA,
yTOJI, IDIOm@Aab, OOBEM) MPH PEHICHUH 3a7ad W3 APYTUX YUCOHBIX
MPEeIMETOB U U3 pealbHON KU3HHU, YMEHHE BBHIYHUCISATH T€OMETPUIECKHE
BENTMYUHBI (JJIMHA, YTOJI, IUIONIA/lb, OOBEM, IUIONMIA[b MOBEPXHOCTH),
UCTIONB3YSl M3Yy4YEeHHbIE (OPMYINBI M METONbl, B TOM YHCIE: TUIOMIAIb
IMOBCPXHOCTH MMUPaMH/bI, IIPU3MbI, KOHYCa, HWJIWHAPA, IUIOIIAaAb C(bepI)I;
00BbEM KyOa, MPSIMOYTOJBHOTO Mapajulesenuriea, MUpaMubl, MPU3MBI,
HWIMHIpa, KOHYycCa, Iapa; YMEHHWE HaXOAWUTh OTHOIICHHE OOBEMOB

NnoJ00HBIX Uryp

YMmenune OIICPHUPOBATH MOHATHAMMU: IIPAMOYTOJIbHAA CUCTEMAa KOOPpAUHAT,
BCKTOpP, KOOPAWHATBI TOYKHU, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,

IMPpOU3BCACHNEC BCKTOPAa Ha YHUCIIO, PA3JI0KCHUC BCKTOpPaA IIO 633Hcy,

12 CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IPOU3BEICHUE, YTOJ MEXKIY
BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIM U KOOPJAMHATHBIA METO
JUISE pElICHUs TEeOMETPUYECKHX 3amad ¥ 3a7ad JPYyrux y4eOHBIX
MIPEIMETOB

3 YMeHne BbIOMpaTh TMOIXOMANIMNA METOJ JUIsl PEIICHHUs 3aadvy;

IMOHMMAHHUEC 3HAUYUMMOCTH MATCMATUKKU B H3YYCHUU IIPUPOJHBIX U




OOIIIECTBEHHBIX ~TMPOLIECCOB W  SIBICHUH; yMEHHE paclo3HaBaTh
IPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE, YMEHHE IPHUBOIUTH
IIpUMEPBl  MATEMAaTUYECKUX OTKPBITUM POCCUMCKOM U  MHUPOBOH

MaTeMaTU4eCKON HAyKH1




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHKE

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Yucna 1 BEIYUCIIEHUS

1.1 Harypanbnble u nensie yucna. [IpusHaku Je1MMOCTH LETbIX YUCEN
12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JApPOOH, TPOLIEHTHI,
' OecKOHEUYHbIE IEPUOANUECKUE IPOoOH
13 ApudmeTnuecknii KOpeHb HATYpalIbHOM cTeneHu. JleiicTBus ¢ apupMeTHIECKIMHU
' KOPHSIMH HAaTypaJbHOU CTEHEHH
L4 Crenenp ¢ wuenbiM mnokaszareneM. CTeneHb C palMOHANIBHBIM [OKa3aTeIeM.
' CaoiicTBa cTENEHU
L5 CuHyCc, KOCHMHYC W TaHTE€HC YHCIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. [lecaTuunbie 1 HaTypabHBIC JOTapUBMBbI
JletictButenbHble 4HuCiIa. ApupMETHYECKHE OIepanud ¢ JICHUCTBUTEIHHBIMH
1.7 yucinamu. [lpuOnuxEHHbIE BBIUMUCICHUSA, TPaBUJA OKPYTJICHUS, TPUKUIKA H
OILICHKa pe3yJibTaTa BIUUCICHUN
1.8 [IpeoOpazoBanue BeIpaKECHUN
1.9 KommiiekcHbie uncna
2 VYpaBHEHUs 1 HEpPABEHCTBA
2.1 Lenble 1 1poOHO-pallMOHANBHBIE YPAaBHEHHS
2.2 HppanmonaibHble ypaBHEHUS
2.3 TpuronomeTpudeckre ypaBHEHUS
2.4 [TokazaTenpHbIC U JOTapU(OMUUECKIE YPAaBHEHUS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JTOTapHUPMHUIECKIE HEPABEHCTBA
2.8 TpuronomeTrpruyeckue HepaBeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpamMu
2.11 Marpuna cucteMbl JIMHEWHBIX YpaBHEHUN. OnpeaenuTenb MaTpULbl
3 OyHKIMH U TpaduKH




Oynkius, crnocodsl 3ananus ¢yHkuuu. I'paduk ynkmun. B3anmuo obpaTHble

31 ¢bynkiuu. YérHeie u Heu€THbIE yHKIMH. [leproanueckue GpyHkunu
OO6nactp ompeneneHus: U MHOXECTBO 3HaueHuil ¢yHkuuu. Hymu ¢yHkumu.
39 [IpoMexyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymbl 1 MUHUMYMBbl (yHKUMU. HaunOonbliee M HauMeHblllee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
13 CrenenHasi (yHKIMS C HaTypaJbHBIM M LENBIM MoKa3aTenem. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduK KOPHS /-0l CTETICHH
34 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U Tpa(uKH
3.5 [Toka3zaTenbHas u orapudmuyeckas GyHKIHH, UX CBOWCTBA U TpapuKu
16 Touku pazpbiBa. AcumnroTrsl rpaduxoB ¢yHkuuid. CpoiicTBa (QyHKUUH,
' HEMpPEepBHIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33aHUS TTOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyra Cl0KHBIX IPOLIEHTOB
4 Hayana maTtemaruueckoro ananusa
4.1 [TpouzBoanas pyukiuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (PYHKITAN
[IpuMeHeHne TPOM3BOMHONM K HCCIIENOBaHHMIO (DYHKIIMH HAa MOHOTOHHOCTH H
4.2 skcTpemMyMbl. HaxoxxaeHne HaunOoblIero 1 HAaMMEHbBIIETo 3Ha4eHUs (PYHKIIMU Ha
OTpe3Ke
4.3 [lepBooOpasnas. MHTerpan
5 MHoOkecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBamMu. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTU BpalICHUs
7.5 Koopannatsl u BEKTOpBI
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