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INOACHUTEJIBHAS 3AIIMCKA

I'eometpus siBIIsI€TCA OAHUM U3 0a30BBIX KyPCOB HAa YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMsI, TaK KakK OO0ECIeYMBaeT BO3MOXKHOCTb W3YUYECHUS JUCIMILIUH
€CTECTBEHHO-HAYYHOM HAIIPAaBIEHHOCTH M IPEAMETOB TI'YMAHUTAPHOIO IMKJIA.
[TockonbKy JOTHYECKOE MBIIUIEHHE, (POPMUPYEMOE MTPU U3YUEHUN O0yYAIOIIMMUCS
NOHATUMUHBIX OCHOB TE€OMETPHM, IPH JOKA3aTEIbCTBE TEOPEM M IOCTPOEHUU
LENOYKH JIOTHYECKUX YTBEPKACHUI NIPH PELLIEHUH FEOMETPUYECKUX 3374, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb TMIOTE3bl HENOCPEIACTBEHHO MWCIOIB3YIOTCS IpHU
pELIeHNH 33]]a4 €CTECTBEHHO-HAYYHOI0 1IMKJIA, B YACTHOCTH (PU3NYECKUX 3a/1ay.

Lenp ocBoeHUs: mporpaMMbl y4eOHOro Kypca «l'eomeTpus» Ha yriyOoJaéHHOM
YPOBHE — pa3BUTHE MHAUBUAYAIbHBIX CIOCOOHOCTEN 00yUarOUINXCs IPU U3YUEHUN
reOMEeTpUH, KaK COCTaBJSIIOIIEH IpeaMeTHOM obOmactu «MaremaTtuka U
uH(popMaTHKa» yepe3 o0ecreueHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BaHUS
Oosiee rTyOOKMX reOMETPUYECKUX 3HAHUNA U NEUCTBUM, CIEIIU(PUIHBIX T€OMETPHUH,
¥ HEOOXOIUMBIX JIJIsl YCIEITHOTO MPOGECCHOHAITBHOTO 00pa30BaHusl, CBI3aHHOTO C
UCII0JIb30BAaHUEM MAaTEMATUKH.

[TpyopuTeTHBIMM 3aJlayaMu Kypca TIE€OMETpUM Ha YIiIyOnEHHOM YpOBHE,
pacCIIMPSAIOIIMMH M YCUIMBAIOIIKUMH Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYyJIBTYpPBI U
(opMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYIKAIOLIUM MHPOM;

dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIAIOMIMX OMNHUCHIBATH U H3y4aTh
pa3HbIE SBJICHHS OKPYXKAIOLIEro MUPa, 3HAHUE TOHATUITHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

dbopMHpOBaHWE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX U HX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
GopMyl U yMeHUE MX HPHUMEHATb, YMEHHs JOKa3bIBaTh TEOPEMbl M HAXOJIUTh
HECTAaHJIaPTHBIE CIIOCOOBI pElIeHUs 3a/1a4;

(dbopMHpOBaHKE YMEHUS pacliO3HABaTh HA YEPTEkKaX, MOJEISIX U B pealbHOM
MHUpPE MHOTOIPAHHMKM M Tejla BpalleHHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJIEIIN;

(opMupOBaHHE MOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEOpUil, (GOpMUpPOBAHUE MOHUMAHUSL POJIM AKCMOMATHKU MPHU
IIPOBEJEHUN PACCYKICHUN;

(¢opMupoBaHHE YMEHHUS BIaJ€Th METOJAaMHU JI0Ka3aTeJIbCTB M aJITOPUTMOB
peLIeHUs], YMEHHUS UX IPUMEHSTh, IPOBOIUTD JOKA3aTEIbHbIE PACCYKICHHUS B XO1€
pEelIeHUs] CTePEOMETPUUECKUX 3aJad W 337ad C MPAKTHUYECKUM COJIEpP>KaHUEM,
dopMupoBaHue TPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBAaHMY MAaTEMaTUYECKUX YTBEPXKICHUM U POJIM aKCUOMATHKHU B MPOBEJCHUU
JNEAYKTUBHBIX PacCyKJIECHUM;

pa3BUTHE M COBEPIIEHCTBOBAHUE MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4aroIIMXcs, MO3HABAaTeIbHOW aKTUBHOCTH, UCCIIEIOBATEIILCKUX
yYMEHUMN, KpUTUYHOCTH MBIIICHUS, UHTEpeca K U3Y4EHUIO TEOMETPUH;

dbopmupoBaHre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOM TE€OMETPUH:
YMEHUSl PAclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHbIX JKU3HEHHBIX CUTYAIUSX U MPU U3YUCHHUU JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEHl U  3aKOHOMEPHOCTEW,
MOJICIMPOBAHUSl pEAJbHBIX CHUTYallMid, HUCCIIEIOBAaHUS MOCTPOEHHBIX MOJENeH,
MHTEPNPETALUHU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP)KATEILHBIMU JIMHUAMH y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBisarorca: «lIpsMble W IJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bekrtoppl ©  KoOpAMHATHI B
IPOCTPAHCTBEY, «J|BUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo OPI'OC COO TpeboBaHHE «yMETh OMEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypOBHE OOy4YeHHS B
10—-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTesIbHbIM JIMHUSIM y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMUYECKMX YMEHHM  pacmpenensiercs He  TOJBKO IO
CoOJIepKaTeNbHBIM JIMHUSAM, HO U 10 rojgam odyuyeHus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHus DepepanbHOil paboueit
IpPOrpaMMbl, paclpeleiaEHHbIM IO TojaM OOy4YeHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOIPOCAM OOyYaroIIrecs
oOpalllanuch  HEOAHOKpPATHO. OTO  TMO3BOJIAET OpPraHu30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHATUSIMU U HABBIKAMH TOCJIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHMEM MPUHIIMITA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTAaBICHUNA 00Yy4YaroIUXCs, pacliupss U yriryOusis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4eHHIO T€OMETPUU Ha yIriTyOJEHHOM ypOBHE MO3BOJISET:

co3gatb ycioBua s guddepeHuudanuu  00ydeHHs, TMOCTPOCHHUS
WHAMBUAYAIbHBIX 00pa3oBaTElIbHBIX MporpamMM, OOECIEeUUuTh YIIIyOJIEHHOE
U3yYEHUE T€OMETPUH KaK COCTaBIIONIEH yueOHoro npeamera «MaremMaTukay;

MOJTOTOBUTh OOYYAIOIMIUXCA K MPOJODKCHUIO H3YYEHUS MATEMaTHUKH C
yuéToM BbIOOpa Oynaymied npodeccuu, obecnedrBasi MPEeMCTBEHHOCTb MEXKIY
0o01mKM 1 podeccuoHaIbHBIM 00pa30BaHKUEM.

Ha wu3yuenme yueOHoro kypca «Il'eomerpuss» Ha yriayOn&€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 kitacce — 102 yaca (3 gaca B Hexento), B 11 knacce — 102
yaca (3 Jaca B HeJIeINi0).



COJEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. lloHATHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUM U CIEIACTBUS U3 HUX.

B3anmHoe pacnosioxkeHne TMpsAMBIX B IPOCTPAHCTBE: IE€pPECEKaroLInecs,
napajulesIbHble W CKpelluBaromuecss mnpsmble. [IpU3Hakum CKpemuMBarOIUXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapaJuIeIbHbIC
IpsIMBIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX NPSIMBIX, IAPAILIEIBHOCTD MPSIMOMI
u 1ockoctu. [lapamiensHoe W UEHTpallbHOE MPOEKTUPOBAHME, H300paxKeHUe
¢uryp. OCHOBHBIE CBOICTBa MapajUIeIbBHOIO MNPOeKTUpoBaHus. W3o00paxenue
¢Guryp B mapajuieabHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXAY NPSAMBIMHA B IPOCTPaHCTBE. llapaiienbHOCTh IIOCKOCTEN: MapasulesIbHbIE
IIJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IIJIOCKOCTEH. IIpocrenmue
OPOCTPAHCTBEHHbIE (QUIypbl Ha IUIOCKOCTH: TETpajAp, MapajulelienuIe],
MMOCTPOCHUE CEUCHUU.

[lepneHAuKyISIPHOCTE IPSIMOM U IIJIOCKOCTH: MEPIICHINKYJISIPHBIE MIPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJIEIABHBIE W IEPIECHIUKYJSIPHBIE K IIJIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIEHANKYJIAPHON IIJIOCKOCTH. OprtoroHansHoe IIPOEKTUPOBAHMUE.
[IepneHauKyIIsIp M HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J10 IIJIOCKOCTH, PACCTOSTHUE OT
OpsIMOM 710 TJIOCKOCTH, MPOEeKLMs (PUrypbl Ha MIOCKOCTb. [lepneHanKyIspHOCTh
IJIOCKOCTEN: TMPU3HAK MEPIEHANKYIAPHOCTH ABYX ILIOCKOCTEW. Teopema o Tpéx
NEPIECHINKYJIAPAX.

VYIiIBl B IPOCTPAHCTBE: YroJl MEXKIY IPSIMOM M IIOCKOCTBIO, JBYI'PAaHHBIN
yIOJI, JIMHEWHBIM yroJl ABYIPAHHOIO yriya. TpEXrpaHHbI U MHOIOI'PaHHbIE YTJIbL.
CBOMCTBA IUTOCKUX YIJIOB MHOTOTPAaHHOTO yria. CBOMCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOTO yTJIA.

MHoOrorpaHHuKu

Buapsl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipu3ma: n-yronpHas
npu3Ma, npsMas 1 HaKJIOHHasi IpU3Mbl, OOKOBasi M MOJHAsI IOBEPXHOCTh MPU3MBI.
[Tapamtenenurnen, npssMOYTOJIbHBIN MTapaJJIEICUIE] U €T0 CBOMCTBA. KpaTyalimue
IyTH Ha IOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHast nupaMua, NpaBUiibHas U yceu&HHas
nupamuabl. CBoiicTBa p&Oep M OOKOBBIX TIpaHEl NpaBUIBHOM NUPAMUIBL.
IIpaBuiibHBIE MHOTOIPDAHHUKM: IPAaBUJIbHAS NPU3Ma W IpaBWIbHAs INHPAMHIA,



paBUJIbHAS TPEYTOJIbHASI TUPaMUIa U TPaBUIIBHBIN TeTpasp, kyO. [IpencraBinenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’Ap, JOACKASIP U UKOCADIP.

Bbluucnenue 3J1€eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAaroHald, YIJIbL
[Inomanes OOKOBOW IMOBEPXHOCTH W IIOJHOM MOBEPXHOCTH NPSIMOM IPU3MBIL,
TUIOMIAh OCHOBaHMH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsiMOi Tpu3Mel. [Ino1aas
OOKOBOM TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpeMa O
IJIOMIAM YCEUEHHON MTUPAMUJIBI.

CumMeTpus B  NOPOCTPAHCTBE. DJIEMEHThl CUMMETPUU  MPABUIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBUIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPUS MPAaBWIbHBIX MPHU3M, CUMMETpUS NPaBUIbHOU
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsaTHs: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEApPHBbIE, COHANPABJICHHBIE U MPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. [[eMCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOpOB. CBOWCTBA YMHOKEHUSI BEKTOpa Ha YHCIIO.
[ToHaTHe koOMIUIaHapHBIE BEKTOPBI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. TeopemMa O Pa3lnOKEHUUM BEKTOpa 10 TpEM
HEKOMIUIAaHAapHBIM  BeKTOopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIAYy KOOpJAMHATAMHU BEKTOpa U
KOOpAMHATAMHU TOYEK. YTOJd MekIy BekTtopamu. CkanspHOe MpOU3BEIACHUE
BEKTOPOB.

11 KUIIACC

TeJia BpaleHus

[lonsTusi: UMIMHApPUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
chepuueckas IMOBEPXHOCTb, OOpasyolue MoBepxHocTed. Tema BpaleHUs:
LWINHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnosnoxenue chepbl
U TUTOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0paxkeHne Ten BpalleHus: Ha
iockocTH. Pa3BépTka uunuHapa u konyca. CUMMeTpus cepsl U mapa.

O6bém. OcHoOBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJIBHOTO Mapajuienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOM MPU3MBI, IIWINHIPA, MUPaMHUIbl 1 KoHyca. OO0BEM mIapa U mapoBOTO
CErMEHTA.

KoMOunaumuu Ten BpaimieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B
IWINHApP, OINHCaHHas oOKojo IwunHApa. llepeceyenune cdepsl M mapa c
wiockocThio. Kacanme mapa u chepsl miockocThio. [loHSATHE MHOTOrpaHHUKA,
OMHCAaHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpallleHusI.



[Tnomans MOBEPXHOCTH NWUIMHAPA, KOHYyca, IUIOmaab chepsl U e€ yacTei.
[Togobue B mpoctpancTBe. OTHOILIEHHWE OO0BEMOB, IUIOWIAJEH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMmoreTusi. Pemienue 3amauy Ha
MJIOCKOCTH € UCTIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB UM TEJ BPALIEHUS: CEYEHUs TUINHIpA
(mapayienbHO U NEPHEHAUKYJSIPHO OCH), CEYEeHHs KOHyca (MapajielbHble
OCHOBAHHUIO U MPOXOJIAIINE YePe3 BEPIIMHY), CEYEHUS I1apa, METOIbI TIOCTPOCHUS
CEUEHUI: METOJ| CJIE/IOB, METO/ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEepeHoca
CEKYILEH TIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bexkrtopsl B mpocTpanctBe. Onepanuu HajJ BeKTopaMu. BekTopHOoe yMHOXKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHus. lIpsMoyronpHas cucrtema
KOoOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasnoxkeHue BeKTopa IO
6azucy. KoopanHaTHO-BEKTOPHBIN METO/] IPU PEIICHUU T€OMETPUUECKUX 3aad.

JBUKEeHUs B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OtoOpakenus. J[BUKEHUS M PaBEHCTBO GUTYP.
OOGmue cBoiicTBa JBMKCHUH. Buabl JIBWXKEHUN: TIapauIeNIbHBIA IEPEHOC,
LHEHTpaJbHass CHUMMETPUS, 3€pKalbHas CUMMETpPHS, MOBOPOT BOKPYT IMPSMOM.
[IpeobpazoBanus noaodus. [psimas u cdepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMH 00YUaAOIIETOCsS KaK aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUMCKOI0 00IIeCTBa, TPEACTABICHUE O MATEeMAaTHYECKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MNPOUECAYP
rpakJaHcKoro  ofOmiecTtBa  (BBIOOPBI,  OHNPOCBI M JIPyroe),  yMEHHE
B3aUMOJICICTBOBATh C COIMAJbHBIMA WHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) naTpuoTHYeCKOE BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'pakJTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUUCKONW MaTEMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUKMCKOM MAaTEMaTUYECKON IIKOJIbI,
UCIIOIb30BaHUE ATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEU POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUN HAYKHU U IESTEIbHOCTHIO YUEHOT 0, OCO3HAHUE JTUYHOTO
BKJIa/Ia B IOCTPOCHHE YCTOMUYHMBOTO OYIyIIETO;

4) acTeTHYECKOE BOCIIUTAHME:

3CTETUYECKOE OTHOLICHWE K MHpPY, BKIKOYAs SCTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEIICHUH, pacCy>KIeHU, BOCTIPUUMYUBOCTD K
MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BHUJIOB UCKYCCTBA;

5) pusuueckoe BocnuTaHKE:

c(hOpPMUPOBAHHOCTh yMEHHUSA MPUMEHATh MaTeMaTU4YECKUEe 3HAHUS B
MHTEpecax 3JI0pOBOTO 1 0€30MacCHOT0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 30pOBbIO (3I0pPOBOE IHUTAHHWE, COATAHCHPOBAHHBIA PEKUM 3aHITHUH U
OTJIbIXa, peryisipHas (pu3nvecKas aKTUBHOCTh), (U3NYECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JESITENBHOCTBIO;

6) TpynoBoe BoCIIUTAHUE:

TOTOBHOCTh K TPYyAY, OCO3HAaHHUE IIEHHOCTH TPYAOIO0Us, HHTEpec K
pasiuuHbIM  cepaM  NMPOodEeCCHOHAIBHOM  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHUE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeit mpodeccun W pealn30oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U



caMOOOpa30BaHMIO Ha TMPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTh  DKOJIOTHUECKOW KYJIbTYPhl, TIOHUMAHWE BIWSHHUS
COLMAIbHO-DPKOHOMHYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHONW U COLIMATIBLHOU
cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MpoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MAaTEMAaTHMYECKUX 3HAHWUW JJIs pelieHusl 3agad B 00JacTu
OKpY>Kalollle cpenpl, IUIAHUPOBAHUE TMOCTYNKOB W OLIEHKH HMX BO3MOXHBIX
MOCJICACTBUH ISl OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAYKHU U OOLIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTeMaTUYEeCKON
HayKH Kak c(pepbl 4eJIOBEUECKOM JAeATEILHOCTH, 3TANIOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL PA3BUTHUSI IMBUJIM3ALIMM, OBJIAJCHUE SI3bIKOM MAaTEMATUKU U MAaTE€MaTHUYE€CKOU
KYJBTYPOU Kak CPEJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO
U UCCIIEIOBATENBCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jorn4yeckune JeMcCTBUS:

BBISIBJISITh U XAPAaKTEPU30BaTh CYIIECTBEHHBbIE MPU3HAKKM MAaTEeMaTHYECKHUX
00OBEKTOB, TIOHATHH, OTHOIICHWW MEXKAYy TMOHATHIMH, (POpMyIUpoBaTh
ornpe/ereHus] MOHATHM, yCTaHABINBATh CYIIECTBEHHBIN MpPU3HAK Kiaccu(UKaIuy,
OCHOBAHUSI 111 00OOIIEHHS U CPAaBHEHUS, KpPUTEPUU MMPOBOJUMOI0 aHAIIHN3;

BOCIIpUHUMATh,  (OPMYJIHUpPOBaTh U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC,

BBISIBJISITh MATEMATHUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJMIOJCHUSAX W YTBEPXKICHHSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHUS 3AKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

JenaTh BBIBOABI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
VWHIYKTUBHBIX YMO3aKJIOUECHHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apPryMEHTAIIUIO, IPUBOJUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh CMoco0 pelieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAapUAHTOB pellIeHUsI, BRIOUpaTh Hanbosee MOAXOAAIIUN C Y4ETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOb30BaTh BOMPOCHI KAaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOUIME  MPOTHUBOpEUYUE,  MpodIieMy,
yCTaHaBJIMBaTh HUCKOMOE U JaHHOE, (OPMHUPOBATh THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIEPUMEHT, UCCIEIOBAHHE
10 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0beKTa, sBJIICHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMMU;

CaMOCTOSATENLHO (OPMYIHUPOBATH OOOOIECHUS M BBIBOJBI MO PE3yIbTaTaM
NPOBENEHHOTO  HAOMIONEHMS, MCCIEOBAaHUSA, OILICHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TAKXKE BbIJIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanueii:

BBISIBIISATH A€UIUTH UHPOpPMALIMU, JAHHBIX, HEOOXOJUMBIX Jig OTBETa Ha
BOIIPOC U JIJIS PEIICHUsI 3a]1a4u;

BBIOMpATh MH(DOPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMAITUIO PA3THUYHBIX BUJIOB U (pOopM
Ipe/ICTaBIICHUS,

CTPYKTYypHUpPOBaTh HMH(OpPMAINIO, MPEICTABIATh, €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadhUUueCcKH;

OIICHUBATh HaJIEKHOCTh uHbopmaIu o CaMOCTOSITEJILHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepPcAJbHbIE Y4eOHbIe TeiCTBUSA

OO0menue:

BOCIIPUHUMAThL U (OPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IEISIMU OOIIICHMS, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX
M TMHUCbMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUS II0 XOJy peIICHUs 3ajaud,
KOMMEHTHPOBATH MMOJYYCHHBIN pe3ybTarT;

B X0Ji¢ OOCYXKJICHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMON TEMBI,
npoOJeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEllIeHUs, COIMOCTAaBIATh CBOM CYXACHUS C CYXICHUSMH JAPYTMX YYaCTHUKOB
Jayanora, oOHapyXKUBaTh Pa3jMyue U CXOJICTBO TO3WIIHUM, B KOPPEKTHOUN dopme
dbopMyIIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHUS;

NPEACTaBIATh PE3yIbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIEIOBAHUS,
IIPOCKTa, CaAMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHHUS € Y4ETOM 3ajad
MPE3CHTAIMN U 0OCOOCHHOCTEHN ayAUTOPUH.

PerynsiTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AeiicTBHS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITCOPUTM PEIICHUS 33/1a4d, BEIOUPATh CIIOCOO pelIeHus C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(OpMAITHH.

CaMOKOHTPOJIb, IMONMOHAJILHBII HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATEIBHOM  peduieKCMM  Kak  OCO3HaHMUS
COBEPILIAEMbIX JCUCTBUN M MBICIHUTENBHBIX MPOILECCOB, X PE3YyJIbTaTOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIA IMpollecca W pe3yibTaTa pelieHus
MaTeMaTUYECKON 3aJa4H;

PEeNBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEIICHUU 3aJ]1a4yH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJCHHBIX OIMHOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa IEJIN U YCIOBUSIM, OOBSICHITH MPUIUHBI
JOCTIKEHUS WJIM HEIOCTHKEHUST PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThl mMpU pEHIeHHH YYEOHBIX 3a7a4, MPUHUMATh IIeb COBMECTHOMU
NEeSATENbHOCTH, TJIAHUPOBATh OPTaHM3ALMI0O COBMECTHOM pPabOThI, pacmpeneisiTh
BU/JIBI pa0OT, IOrOBapUBaTHCs, 00CYKAATh MPOIECC U pe3yIbTaT paboThl, 000011aTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPyNNoBbIX ¢opmax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YI€HAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIaJa
B OOmU{A TPOAYKT TO KpUTEpHUsiM, CHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aUMOJICCTBHUSL.

NPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kinacca oOyJaromuiicss HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTHUSIMU CTEPEOMETPUM MPU
pelLIeHUH 3a7a4 ¥ IPOBEACHUN MAaTEMAaTUYECKUX PACCYKICHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIIECJCTBUS U3 HHUX MPHU pPEUICHUHU
Tr€OMETPUYECKHUX 3a/1a4;

e KJaccU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEpUpPOBATH TMOHSATUSIMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXAYy MNPSIMON U
IJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuza, NpsSMOYyTOIbHBIN Mapaienenumnes, Kkyo);

e KJIacCU(PUUUPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAaHMS  JUIS
KJ1accu(UKaIuy;

e CBOOOAHO ONEpUPOBATH  IOHATUSIMH, CBSA3aHHBIMH C  CEUYEHHUEM
MHOTOI'PaHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH napajienbHoe, LEHTpaJIbHOE u OpPTOTOHAJILHOE
IPOEKTUPOBAaHKE (PUTYP HA MIIOCKOCTD, BHITIOIHATH U300paXkeHus puryp Ha
IJIOCKOCTH;

e CTPOUTHh CEUYECHUS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUHCIATH IUIOMIAAM  [OBEPXHOCTEH  MHOTOIPAaHHUKOB  (IIpU3Ma,
nupamMuza), FeOMETPUUYECKUX TeN ¢ TPUMEHEeHueM (popmyit;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
0Ch ¥ TFIOCKOCTh CAMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPHI;

e CBOOOJHO ONEPHPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MMPOCTPAHCTBE;

e BBIMNOJIHSTH ACHUCTBUS HaJ BEKTOPAMU;

e pemarh 3aJadyd Ha JOKA3aTebCTBO MAaTEMaTUYECKHUX OTHOLICHHH U
HaXO0XJICHUE TE€OMETPUYECKHX BEIUYMH, MPUMEHSISI HU3BECTHBIE METOMbI
IPU PEIICHUH MAaTeMaTHUYeCKUX 3aJ]1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e IMPUMEHATH MPOCTEUIINE NPOrpaAMMHBIE CpEACTBA M  3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1ay;

e U3BJEKaTh, MPeoOpa3oOBbIBATb M HMHTEPIPETUPOBATH HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YepTekax U pUCYHKAX;

e TMPUMEHATH IIOJYYECHHbIE 3HAHUS HA MPAKTUKE: CpaBHUBATh W
aHAJIM3UPOBATh peajbHbIE CUTYallUM, MPUMEHATb M3yUYEHHbIC MOHSITHUS B
npolecce IOUCKAa  pelieHus MaTeMaTU4YecKu C(hopMyJIHpOBaHHOM
npo0sieMbl, MOJEIUPOBATh PEANbHbIE CUTyallUd Ha S3bIKE T'C€OMETPHH,
UCCJIEIOBATh MTOCTPOEHHBIE MOJEIHN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TeopeM, ammapara ajreOpbl, peliaTb MPaKTUYECKHUE 3a]layH,
CBSA3aHHBIE C HAXO0XKJICHUEM I€OMETPUUYECKUX BEJINYMUH;

e UMETh NPEJCTABICHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kaacca oOyyaromuiicss HaydYuTCs:



CBOOOJTHO OIEPUPOBATH TMOHATUSAMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U chepuyeckod MOBEPXHOCTSAMHU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS,;

ONEPUPOBATH MOHITUSAMHU, CBSI3AHHBIMU C TE€JIAMU BPAILCHUS: [IWJIMHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacno3HaBaTh Tejla BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) U
O0O0BSACHATH CIOCOOBI MOTYYEHUS TEJ BPALLECHUS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIOIOKEHNE C(Hephl U TNIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpalleHUs,
00BEMBI U TUIOHIAJM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHHUS,
F€OMETPUYECKUX TeJN C IPUMEHEHUEM (popmyIT;

CBOOOJTHO OIEPUPOBATH MOHSITHSIMH, CBS3aHHBIMH C KOMOWHAITMSIMU TE
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy u
OMHCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIA TEJIO
BpaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUS MEXY IUIOIIAISIMU MOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3ydyaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEYEHUS TEJ BPAILLCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HH(POPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTABICHHYIO Ha
yepTekax U pUCYHKaX;

cBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTRE;

BBITIOJIHATh ONEpalliy HaJl BEKTOPAMHU;

3a/1aBaTh MIOCKOCTh YPaBHEHUEM B JEKapTOBOW CHUCTEME KOOPAUHAT;
peniaTh TeOMETPUUECKUE 3a/1a4l HA BEIYUCIICHUE YIJIOB MEKTY MPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUMA OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha [IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/IA MPU PELICHUH;
CBOOOJTHO ONEPUPOBATH TMOHATUSIMHU, CBS3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUI;

BBITIOJIHATh HW300paXEHUSI MHOTOTPAHHUKOB W TEN BpaIICHUS TIPH
[apajUuIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPUM, 3€PKAJIbHOMN
CUMMETpPUH, IPU TOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus MOA00US;
CTPOUTH CEUYEHHS] MHOTOIPAHHUKOB W TE€J BpAIICHUS: CEYEHUs LMJIUHIpa
(mapaJieTbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYca (MapaijieIbHbIe
OCHOBAHHUIO U MTPOXOSIIME YEPE3 BEPILNHY ), CEUEHHUS 11aPa;
UCIOJIb30BaTh METOJbl TIOCTPOCHUS] CEUEHUH: METOJ CIIeJIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

OPUMEHATh TeoMeTpuueckre (akTbl JUIsl PEIICHUs CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIarallliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbI B IBHOW U HESBHOU (hopMmE;

pelmars 3aJadyd Ha JOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOLICHUW U
Hax0XKJICHUE TEOMETPUUECKUX BEIINYNH;

MPUMEHATh MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUN CTEPEOMETPUUYECKUX 3a]aY;

IIPUMEHSATH [TOJyYEHHbIC 3HAHUS HA IPAKTUKE: CPAaBHUBATh, aHAJIU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, NPUMEHATH H3YyYECHHBIE IOHATHA,
TEOpEMbI, CBOMCTBA B TMPOILIECCE IMOUCKA PEIICHUS MaTeMaTUYeCKU
chopMyITUpPOBaHHONW TIPOOIEMBI, MOJECIUPOBATH PEATbHBIE CHUTYaIllud Ha
A3bIKE TE€OMETPHUH, UCCIEN0BATH TIOCTPOCHHBIE MOJIENIH C UCIIOIb30BAHUEM
reOMETPUYECKUX TMOHSATUH U TeopeM, anmapara aiaredpbl, pemnarb
MPAKTUYECKUE 3aJla4d, CBS3aHHBIE C HAXOXKJICHUEM TI€OMETPUUYECKUX
BEJINYMH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX dTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTUS TEXHOJIOTUA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KonuyectBo yacos DJIEeKTPOHHbIE
No 11/ HauMeHoBaHMe pa3/je/ioB U TeM (uu¢posbIe)
) NPOrpamMMmbl Bcero Kontpoabubre | Ipakruyeckue o0pa3oBaTe/bHbIE
padoThl padoThI pecype
1 BBenenue B crepeoMeTputo 14 1
) B3aumHoe pacnonoxeHue npsiMelx B 13 0
IIPOCTPAHCTBE
3 [TapaynenbHOCTb NPAMBIX U INIOCKOCTEN B g 1
IIPOCTPAHCTBE
4 [lepnieHIUKYIAPHOCTD NPSAMBIX U 13
IUIOCKOCTEH B POCTPAHCTBE
5 VIl U paccTOAHUS 6 1
6 MHororpaHHuku 20 1
7 Bexkrops! B IpocTpaHcTBE 14 1
g [ToBTOpeHnue, 06001EeHNE U 9 1
cucTeMaTu3anus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0




11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
No 11/ HaunmeHoBaHMe pa3ie/ioB U TeM (uudgposbie)
) NMporpamMmbl Bcero Kontpoaensie | - IpakTieckne o0pa3oBaTe/bHbIE
padoThI padoTsbI pecype
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpEeHME, 0000IIEHNE 1 15 |
cucTeMartu3anus 3HaHUI
3 OO0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaay moBepXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBMKEeHUS 5 1
. [ToBTOpEeHME, 0000IIEHNE 1 17 |
cucTeMartu3anus 3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 102 7 0

I[TPOTPAMME




IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KIIACC

Kox
NpoBepPsIEMOT0
pe3yjabTarTa

7

IIpoBepsiemble npeaMeTHBIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbl CpeHero o0mero 00pa3oBaHus

I'eomertpus

7.1

OHCpI/IpOBaTb IMOHATHUAMU: TOYKA, IIpsAMast, MNIOCKOCTb

7.2

HpI/IMeHﬂTB AKCUOMBI CTEPCOMETPHUHN U CICACTBUA M3 HUX IIPU PCIICHUU
TCOMCTPUYCCKUX 3aaa4d

7.3

OHGpI/IpOBaTI) MOHATHUAMU. MNapPAJUICIIBHOCTE MW MCPICHAUKYIAPHOCTD
MPSAMBIX U TIOCKOCTEH

7.4

KnaccudunupoBaTh B3auMHOE pacHoOJIOKEHHUE MPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUAMU: JBYTPaHHbBIN YroJl, TPaHU ABYIPAaHHOIO YIJIa,
peOpo ABYIpaHHOTO yIiia, JMHEHHBINA yroil ABYIPAaHHOTO yIiia, FpaaycHas
Mepa JBYTPaHHOIO yria

7.6

OHepI/IpOBaTL MOHATHAMMA: MHOT'OI'PAHHHK, BLIHYKHBIﬁ n HGBLIHYKHBIﬁ
MHOT'OT'paHHUK, 3JICMCHTBI MHOTOI'PaHHUKA, HpaBI/IJIBHLII\/'I MHOT'OIrpaHHUK

7.7

Pacnio3HaBaTh OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (IHpaMujia, MpU3Ma,
MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)

7.8

KnaccudunupoBath ~ MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUS  JUIS
KJacCUpUKauuu  (BBIOYKJIbIE U HEBBINYKJIble  MHOIOTPAHHUKH,
[IpaBUIbHBIE MHOIOIPAHHHMKH, TMpPsAMBIE W  HAKIOHHBIE IIPU3MBI,
napaiesIenue bl)

7.9

OHGpI/IpOBaTI) IHNOHATHUAMMU: CCKylias IIJIOCKOCTB, CCUCHUC
MHOI'OIrpaHHUKOB

7.10

OOBACHATH  NPUHIMIIBI  TOCTPOCHHUS  CEYEHUH  MHOTOTPAHHUKOB,
UCIIOJIB3YS METOJ CIIEIOB

7.11

CtpouTh ce4eHUss MHOTOTPAHHHKOB METOJOM CJIEJIOB, BBITIONHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTHIX 00BEMHBIX (HUTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HaAXO0XJACHUE TE€OMETPUUYECKUX BEIUYHH MO 00pasiam
WY QJITOPUTMaM, IPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABl IIPU
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3a/ad Ha BBIYUCIIECHHUE
PacCTOAHUN MEXIY ABYMS TOYKAMH, OT TOYKH AO MPSMOW, OT TOYKHJIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIMMHUCS MPSIMBIMHU

7.13

Pemarn 3aa4u Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 06pa3uaM
HUJIN ajJiropuTMaM, IMMPUMCHSASA HU3BCCTHLIC aHAJIUTUYCCKUC MCETOJAbI IIpH




pelIeHnN CTaHAAPTHBIX MaTEeMaTHYECKUX 3aJad Ha BBIYUCIICHHE YTJIOB
MEX/y CKPEIIMBAIOIIUMUCS MPSMBIMHU, MEXAY MPSIMOW U IJIOCKOCTHIO,
MEXy TIIOCKOCTSIMU, ABYTPAHHBIX YTJIOB

Boruncnare 00bEMBI M MJIOLWAAM TOBEPXHOCTEH MHOTOrpaHHHMKOB
(mpu3Ma, nupamuaa) ¢ NpUMeHeHHeM (GOpMYJl, BBIYUCISATH COOTHOIICHUS

714 MEXTY IUIOIIASIMU MIOBEPXHOCTEH, o0bEMamMu 0JO0HBIX
MHOI'OI'PaHHUKOB
715 OnepupoBaTh MOHATUSMH: CUMMETPHUS B MPOCTPAHCTBE, IEHTpP, OCh H
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpBI
W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HH(GOPMAIHIO O
7.16 NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEACTaBICHHYIO Ha
YepTekax U pUCYHKax
[IpumensaTh reomerpuyeckue (akThl I PELICHUS CTEPEOMETPUUECKUX
7.17 3a/1a4, IPEANONaraloluX HECKOJbKO IIaroB pEUICHUs, €CIH YCIOBHS
NpUMEHEHHUS 33J]aHbl B SBHOH (opme
718 [IpumensaTh npocTeiilive MPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPH PEIIEHUH CTEPEOMETPUYECKHX 33124
719 [TpuBOANTE MpHMEPBHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpPOAE U
’ KU3HH, PACIIO3HABATH NPOSIBIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE
[TpuMeHSATH MOTydYeHHbIC 3HAHKSI Ha TPAKTHUKE: aHAIM3UPOBATh PeabHbIC
CUTYyallMH Y IPUMEHSTh U3yUYEHHbIE IIOHATHS B IPOLIECCE MIOMCKA PELLICHUS
MaTeMaTH4ecKl  CQOpPMYJIMPOBAHHONW  MpoOONEMBbl,  MOJIEIUPOBATh
7.20 peanbHble CUTyallMM Ha sI3bIKE T'€OMETPUHU, UCCIIEAO0BaTh MOCTPOCHHBIE
MO/IEJIU C UCTIOJIb30BaHUEM T'€OMETPUYECKUX TOHATUH U TEOpEM, anrapara
anreOpbl, pemiatb NMPaKTHYECKUE 3aJaud, CBSA3aHHBIE C HAXO0XKJIECHHEM
reOMETPUYECKUX BEITMYNH
11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBbIE Pe3yIbTATHI OCBOEHUS OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMbl CpeIHero oo1mero 06pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATUAMU: LUIUHIPUUYECKAs IOBEPXHOCTb, 00pa3yrolye
6.1 LWINHAPUYECKOM MOBEPXHOCTH, LMIMHIpP, KOHUYECKas IOBEPXHOCTb,
' oOpasyrolie  KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacmo3naBate Tena BpameHnus (IUIUHID, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTyYEHHSI TEJ BPAILICHHS
6.4 KnaccugunupoBats B3auMHOE pacnoiokeHue cepbl U IIOCKOCTH




6.5

OnepupoBaTh MOHATUSAMU: IIIAPOBOM CETMEHT, OCHOBAaHHE CETMCHTA,
BBICOTA CErMEHTa, IIapOBOW CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BHICOTA
[IApOBOTO CJIOSI, IIAPOBOM CEKTOP

6.6

Beruucnsate 00bEMBI M IJIOMIAAXM TOBEPXHOCTEW TeN BpalleHUs,
TEOMETPUUYECKHUX TeJI C MPUMEHEHHEM (HOPMYIT

6.7

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BIHMCAaHHBIA B chepy H
OTIMCaHHBIN 0KOJIO cepsl, chepa, BMUcaHHAsE B MHOTOTPAHHUK WJIH TEJIO
BpalICHUs

6.8

BBIYucaTh COOTHOIICHUS MEXK Y TUIOIAISIMUA IIOBEPXHOCTEH 1 00bEMaMHU
MOAOOHBIX TEN

6.9

N3o0paxaTth u3ydaemble (GUTYpHI OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BBIMONTHATE  (BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PHCYHKOB IPOCTHIX
00BEMHBIX (DHUTYp: BHII CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpaIICHUS

6.11

W3Bnekatb, MHTEPIPETUPOBATHL U MPEOOpPa3OBbIBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YEepTekKax U pUCYHKaX

6.12

[IpumensTh reoMeTpudeckue (akThl ISl PEHICHUS CTEPEOMETPHUUECKUX
3a/1a4, NPEAINONaraloIiuX HECKOJbKO WIIaroB PEUICHUs, €CIIH YCIOBHS
IPUMEHEHHUs 3aJjaHbl B IBHOH (opme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE JCHCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHHMS BEKTOPOB H
YMHOXKCHHUSI BEKTOpA Ha YHCIIO, OOBACHATH, KAKMMHU CBOWCTBAMH OHH
o0JazaroT

6.15

HpI/IMeHHTB IMpaBUJIO IMapaJUICIICIIUIICAa IIPpU CII0OKCHUHN BEKTOPOB

6.16

OnepupoBaTh MOHATUAMH: JE€KAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE,
BEKTOp, MOJyJbh BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPA,
yIol MeXAy BEKTOpaMH, CKalIpHOE NPOU3BEJIEHUE BEKTOPOB,
KOJUTMHEapHbIe U KOMILJIaHAPHBIE BEKTOPBI

6.17

Haxomute cymMy BEKTOpOB M NpOMU3BEACHHME BEKTOpa Ha YHUCIO, YToJ
MEXJly BEKTOpaMHU, CKaJipHOE MPOU3BENIEHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEapHBbIM BEKTOpaM

6.18

BaﬂaBaTB IJIOCKOCTh YPaBHCHHUEM B ﬂeKapTOBOﬁ CUCTEMEC KOOpAUHAT

6.19

Pematn HpOCTCfIH.IHG TCOMETPHUYCCKUC 3aJa4 HA TPUMCHCHUE BECKTOPHO-
KOOpAWHATHOTO METOJa

6.20

PemraTs 3aa4d Ha A0Ka3aTCJIbCTBO MATEMAaTHYCCKUX OTHOIIICHUU U
HaX0XXACHUEC T'COMCTPHUUICCKUX BCIIMYUH I10 o6pa3uaM W ajiropurMam,
IMPUMCHSIA HU3BCCTHBIC MCTOAbI Ipu peICHUN CTaHAApPTHBIX
MATCMAaTHYCCKUX 3a1a4




6.21

IIpuMeHATh mpocTEWIIEe NPOrpaMMHBIE CPEACTBA M JIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHUCTEMBI TP PEIICHUN CTEPEOMETPUYECKUX 3a1a4

6.22

[IpuBOoauTE IpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEUW B NpUPOJE U
JKW3HM, PACIIO3HABATh IPOSIBIICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE

6.23

[IpumeHATH ONyYEHHBIE 3HAHUS HA IPAKTHKE: aHAJIM3UPOBATh pealibHbIC
CUTYaLMH U IPUMEHSTh U3YUYEHHbIC IOHSATHS B IPOLECCE ITOMCKA PELLICHUS
MareMaTuyecku  cHOpPMYJIUPOBAaHHOM  TPOOIEMBI,  MOJEIUPOBATH
peaJIbHBIE CHUTYallMM Ha SI3bIKE T'€OMETPUH, HCCIIEIOBATH MOCTPOCHHbBIE
MO/IEJIN C UCII0JIb30BAaHUEM F€OMETPUUECKUX MOHIATHI U TEOPEM, annapara
anreOppl, pelmaTh MPaKTUYECKHE 3aJaud, CBSI3aHHBIE C HaXOXICHHEM
reOMETPUYECKUX BEJINYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC

Kon
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OCHOBHBIE TTOHATHUSI CTCPCOMETPUHN. Tqua, npsAMasd, INIOCKOCTb, IPOCTPAHCTBO.
ITonsatue 006 akCMOMAaTHYECKOM MMOCTPOCHUU CTCPCOMECTPUN: AKCUOMBI CTCPECOMCTPHUUN
n CIICACTBHUA U3 HUX

7.2

B3aumHoe  pacrnonokeHue ~ OpSIMBIX B IPOCTPAHCTBE:  IEpECcEeKaroluecs,
napajuiefibHble M CKpeluBaromuecss mpsmble. [lapanmnenpbHocTs MpsMBIX U
IJIOCKOCTEl B  MPOCTPAHCTBE: NapajljieibHble IMpsIMbIE B  MNPOCTPAHCTBE,
MapaieTbHOCTh TPEX MPSAMBIX, MAPAUIETbHOCTh MPSIMOM M IUIOCKOCTU. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIrOJl MEXJy TMpSMBIMA B TMPOCTPAHCTBE.
[TapanienbHOCTh MIIOCKOCTEN: MapalijiesibHble MIOCKOCTH, CBOMCTBA MapaslieIbHbIX
mockocTeil. [IpocTeitmue mpocTpaHCTBEHHBIE (PUTYPBHI HA TUIOCKOCTH: TETpa’Jp,
KyO, mapaJijiesienumnes, IoCTPOCHUEe CeUeHUN

7.3

HCpHeHl[I/IKy.HSIpHOCTB HpSIMOfI U TUIOCKOCTH: NCPIHCHIAUKYJISAPHBIC TIPSAMBIC B
IMPOCTPAHCTBEC, MMPAMBIC MaPAJUICIIBHBIC U IICPIICHAUKYJIAPHEIC K IIJIOCKOCTH, ITPU3HAK
MEePIEHANKYISIPHOCTH MPAMOUN U TIIOCKOCTH, TEOPEMA O MPSAMON MEPHEHIUKYIIIPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJ MEXIY MPSAMOM U IMIIOCKOCTHIO, ABYTPAHHBIH
yTOJI, TUHEHHBIN yroJl AByTpaHHoro yria. [leprnenauKkynisp u HakJIOHHbIE: PACCTOsTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOH JI0 TUIOCKOCTH, IPOEKIIUs GUTYPHI HA
IJIOCKOCTB. [IeprieH UKy IIpHOCTD IIJIOCKOCTEN: IPU3HAK IIEPIICHAUKYIIIPHOCTH IBYX
mrockocreil. Teopema o TpéX meprneHanKyIsIpax

7.4

IlonsiTiE MHOrOrpaHHMKa, OCHOBHBIE D3JEMEHTHl MHOIOI'DAHHUKA, BBIIYKJIbIE U
HEBBINYKJIbIE MHOTOI'DAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yronbHas
npu3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, MpsiMasi ¥ HAKIOHHAS MPU3MBI, OOKOBas M
IIOJIHAS ITIOBEPXHOCTH Npu3Mel. [lapamnenenunen, npsaMOyroabHbIN MapajuIeIeIuIe]
u ero cocrta. [lupamuna: n-yronpHas nupaMuaa, FpaHd U1 OCHOBAaHUE MUPAMMUIBI,
OOKOBasi M IOJIHAsl MOBEPXHOCTh MHUPaMM[bI, NIPABUIIbHAS U yCEUEHHAs NMUpaMUJA.
OnemeHTHl TpuU3Mbl W nUpaMuibl. lIpaBUiIbHBIE MHOTOIpAaHHUKHU: IOHSATHE
IIPAaBWJIBHOTO MHOTOTpaHHMKA, NpaBUJbHAas IpU3Ma M IpaBUIbHAs IHUPaMUJA,
NpaBUJIbHAS TPEYTroJbHAsl MUpPaMUa U MPaBUIbHBIN TeTpasap, KyO. [IpencraBnenue
O IpPaBWIbHBIX MHOTOTpaHHMKaX: OKTa’Jp, AOJAEKa’Ap M ukocarapyrue CedeHus
MPU3MBI U TUPAMMU/IBI

7.5

CI/IMMCTpI/IH B IPOCTPAHCTBC: CUMMCTPUA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTBI CUMMCTPUU B nupaMmuaax, napajjejacnuicaax, MMpaBUJIbHBIX
MHOT'OrpaHHHUKax

7.6

Breruucnenue »1eMEHTOB MHOT'OT'PpaHHUKOB: pé6pa, AuaroHajiv, YIJIbIL. IInomans
OOKOBOM MMOBCPXHOCTU H MOJIHOM TIOBEPXHOCTU Hp}IMOP'I MNpU3MbI, IUIOIIAAb




OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsAMOM mpusmsl. [lnomans 0oxoBoi
MIOBEPXHOCTH M MOBEPXHOCTU MPaBWIBHOW NHMpaMHbl, TeopemMa O IO’
yceuéHHoi nupamuabl. [lonsarue 06 06béme. O0BEM nUpaMubl, IPU3MBI

7.7

[Tono6uble Tena B npoctpaHcTBe. COOTHOLIECHUS MEXTY IUIOMIASIMU TOBEPXHOCTEH,
o0BbEMamMu MOJOOHBIX Tel

11 KJIACC

Koxa
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAHUSA

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIne MIINHAPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunuHap: ocHOBaHHSA W OOKOBas MOBEPXHOCTb,
o0pa3yromias U ocb, IIOHIaAb OOKOBON U MOJTHON MOBEPXHOCTH

6.2

Konnueckass mnoBepxHOCTh, oOpa3yrolue KOHHYECKOM MOBEPXHOCTH, OCh U
BepIIMHA KOHMYECKOM ToBepXHOCTH. KOHyC: OCHOBaHWE U BEpIINHA, 00pa3yromias
1 OCb, IUTOIIAIb OOKOBOM M TTOJIHOM IMMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolne
U BBICOTa, OCHOBAaHHUA U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, 1naMeTp, IIouaab MoBepXHOCTU chephl. BzanmHoe
pacnosoxxeHue chepbl U INIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Miomanb

chepsl

6.4

N300paxkenue Ten BpallieHUs Ha MJI0CKOCTU. Pa3BépTKa MIMHpPA U KOHYCa

6.5

KomOuHanuu Tten BpalleHHWs U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OINMCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHUK, WIIM TEJIO BPAILICHHS

6.6

[Tonsatue 06 oO0bEMe. OCHOBHBIE CBOHCTBa 00BEMOB Tel. Teopema o0 oOBEME
IPSMOYTOJBHOTO Mapajienenunena M ciaeactBus u3 He€. OOBEM LMIMHIPA,
KoHyca. O0bEM 1apa u miomaab chepsl

6.7

[lomobuble Tena B mpoctpaHcTBe. (COOTHOIIGHHS MEXIy  IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE

6.8

Ceuenus uunuHApa (MapamienbHO M MEPHEHAUKYJSIPHO OCH), CEYEHHUsS] KOHyca
(mapasuienbHOE OCHOBAHUIO M IPOXOSIIEE Yepe3 BEPIINHY), CEUEHUS 1Iapa

6.9

BexTop Ha miockoctd U B mpocTpaHcTBe. ClI0KEHME U BBIYMTAHUE BEKTOPOB.
YMHO€eHUEe BEKTOpa Ha 4uciio. Pa3nokeHne BeKTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuno mnapamienenunena. Pemenue 3agay, CBA3aHHBIX C
IIPUMEHEHHUEM NPABWII JEHCTBUN ¢ BEKTOPAMHU

6.10

[IpsmoyrosnpHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsl BeKTOpA.
[Ipocreiimue 3amaum B KOOpAMHATax. Yroil Mexay BekTopamu. CkanspHoe
MIPOU3BEICHNE BEKTOPOB. BbluKcieHne yrioB Mexay NPSMBIMH U IIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBII METOA MPH PELIEHUH F€OMETPUUECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3BOBAHMUSI

Kon
NMpoBepsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbI CpeHero 001ero
o0pa3zoBaHus

Bnanenne MerogamMu J0Ka3aTeNbCTB, alTOPUTMAMM pPELICHHS 3a]ad;
yMmeHue (opMynIHpoBaTh W OINEPUPOBATH IOHATHUSAMH: OIpEJCIICHHE,
aKCcMoMa, Teopema, CIEJCTBUE, CBOMCTBO, MPU3HAK, J0KA3aTEIbCTBO,
paBHOCWIBbHBIE (POPMYIMPOBKU; IPHUMEHSTh UX; yMEHHE (POPMYIUPOBATH
0o0paTHOE M MPOTUBOIIOJIOKHOE YTBEP)KICHHE, MPUBOIUTH NMPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BAaTh METOA MaTeMaTH4ecKOoW WHIYKIUH;
NPOBOJIUTH JOKa3aTeNbHbIE PACCYXJCHUS TIpH pELICHWH 3a1ad,
OLICHWBATh  JIOTMYECKYIO TPAaBWIBHOCTh  PAaCcCyKACHUH;  yMEHHE
ONEpPUPOBATH MOHATHSIMH: MHOXKECTBO, MOAMHOXKECTBO, OMEpaLdU Hal
MHO)KECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHO)KECTBEHHBIH
ammapar JJisl OITMCAHUs PEATBHBIX MPOILIECCOB U SIBICHUI U NIPU PEIICHUU
3aa4, B TOM YHCJIE€ W3 JPYTHX YYeOHBIX MpPEAMETOB; YMEHHUE
OTIepPUPOBATH MOHATHAMU: Tpad, CBA3HBIN Tpad, nepeBo, MUK, Tpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M OMNHCHIBaTh TIpadbl Pa3IUIHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl PU PELICHUH 3a/1a4

Vmenue OIICPHUPOBATL INMOHATUAMMU: HATYpPaJIbHOC YMUCJIO, LCJIOC YHCIIO,
CTCIICHDb C LOCJIBIM IIOKAa3aTCJIEM, KOPCHb HaTypaHLHOﬁ CTCIICHH, CTCIICHDb
C panuoHaJIbHbIM IIOKa3aTecicMm, CTCIICHb C JIEHCTBUTEIIHLHEIM
IIOKa3aTciieM, J'IOI‘apI/ICI)M YquciJia, CHUHYC, KOCUHYC H  TAQHI'CHC
IMPOMU3BOJIBHOI'O0 4YHCJId, OCTATOK II0 MOAYJIO, PalHOHAJIBHOC YHUCIIO,
HppauOHAJILHOC quciio, MHOXECTBA HaTypaJIbHbIX, OCIabIX,
palliOHAJIbHBIX, JIEHCTBUTEIIBHEBIX quceii; yYMCHHE  HCIIOJb30BaTb
IpU3HAKHU AOCIMMOCTH, HaMEHBIIHNH O6II_II/II>'I JACINTECIIb U HAMMCHBIICC
06mee KpaTHOE, aJITOPUTM EBKJ'H/I}la IIpH pCUICHUH 3aa4; 3HAKOMCTBO C
pa3siInIHbIMU MMO3UITMOHHBIMH CHUCTEMaMHU CUHUCJICHUA, YMCHUC
BBIIIOJIHATEh BBIYHCIICHHE 3HAYCHUM H HpeO6p330BaHI/I5[ BBIpa)KeHI/Iﬁ Cco
CTCIICHAMUA U HOFapI/I(I)MaMI/I, Hp€06pa3OBaHI/ISI IlpO6HO-paL[I/IOHaJ'IBHLIX

BI:Ipa)I(eHHfI; YMCHHUEC ONCpHUPOBATH MNMOHATHAMHU: IIOCICAOBATCIBHOCTD,




apudMeTHIecKasi IPOrpeccHsi, FTeOMETPUIECKast MPOrpeccHsi, 0ECKOHETHO
yObIBatolasi  reoMeTpuueckas  IpOrpeccusi; yMEHUEe  3a/aBath
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;
YMEHHE OMEePUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHUCIO, COMPSKEHHBIC
KOMIUIEKCHBIE YUCIa, MOJYJIb U apryMEHT KOMILJIEKCHOTO 4Hcia, opma
3aIlIMCU KOMIIJICKCHBIX YHCECJI (FGOMeTpI/ILIeCKaH, TPUTOHOMCTpHUYCCKAA U
anreOpandeckas); yMeTb NPOU3BOJANTH apu(PMETHUECKHE ICHCTBUA C
KOMITJICKCHBIMHA YucCJiaMu, IIPUBOAUTH IPpUMCEPBI HUCITOJIB30BaHUA
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATh MOHATUSAMU: MaTpuia 2x2 u 33,

OIMPCACIIUTECIIb MATPHUIIBI, I‘GOMCTpI/I‘-IeCKI/If/’I CMBICJI OTIPCACIINTECIIA

YMeHue ornepupoBaTh MOHSTHIMU: pallMOHAIbHBIC, UPpPALMOHAIBHBIC,
MoKa3aTeibHble, CTENEHHbIE, JorapuMuueckue, TPUrOHOMETPHUECKHE
ypaBHEHHS W HEPABEHCTBA, HMX CHUCTEMbl; YMEHHE ONEPUPOBATH
MOHITUSIMH: TOXJIECTBO, TOKIECTBEHHOE IMpPeoOpazoBaHuE, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpaBHEHUW M HEPABEHCTB, PaBHOCWJIHHOCTD
yYpaBHEHMI, HEPAaBEHCTB U CHUCTEM; YMEHHE peliaTb YpaBHEHHS,
HEPaBEHCTBA W CHCTEMbI C TMOMOILIBIO PA3IMYHBIX MPUEMOB; pEIIaATh
YpaBHEHHsS, HEPABEHCTBA M CHCTEMBI C T[apaMeTpoM; MPUMEHSTbH
ypaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JUJISl PEIICHUS MATEeMaTHYECKUX

3a/la4 U 3aia4 U3 pa3JINIHbIX obnacrei HAyYKH U peaanoﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATUAMM: (QYHKIUS, YETHOCTh (DYyHKIMH,
MEPUOMIHOCTD (DYHKIIMH, OTPAaHMYCHHOCTHh (DYHKIIMH, MOHOTOHHOCTBH
GbyHKIMHU, 3KcTpeMyM (pyHKIMH, HauOoJblllee U HaUMEHbIIIee 3HAaUEeHUS
(GYHKINK Ha IPOMEXKYTKE, HETIpephIBHAS (DYHKIIHS, aCHMITTOTHI rpaduka
¢byHKIMH, NepBast U BTOpas Npou3BoAHAs (PYHKIMH, T€OMETPUUYECKUH U
¢u3nyeckuil CMBICT TPOU3BOAHOM, NepBooOpa3Has, OINpeneaEHHbIN
MHTErpaji, yMEHUE HAXOAWUTh ACUMNOTOTHI rpaduka (yHKUMU; yMEHHE
BBIUUCIIATh MPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO U
KOMIO3UIUHN (PYHKIMI, HAXOAUTh ypaBHEHHE KacaTelbHOW K Ipaduky
(GyHKIMY; YMEHUE HaXOJAWUTh IMPOU3BOJHBIE AJIEMEHTApHbIX (DYHKLU;
YMEHHUE HCIIONb30BaTh MPOU3BOIHYIO [UIA HCCIEAOBaHHUS (DYHKIHIHA,
HaxXOJUTh HauMOONbIINE U HAMMEHbIINE 3HAYCHUs (DyHKIUH; CTPOUTH
rpadMKu MHOTOYJICHOB C MCIIOJIb30BaHUEM allllapaTta MaTeMaTHYeCKOro
aHaIu3a; NPUMEHATh MPOU3BOJHYIO [UIl HAXOXJIEHHUS HaWIIydIlero
pelleHrs] B NPUKIAJAHBIX, B TOM YHCIE COLUAIBHO-3KOHOMHUYECKUX U

(bU3UYeCKUX 3aa4ax; HAaXOAUTh TUIOMAIH U 00BEMBI (PUTYP C TIOMOIIIHIO




HHTErpaia;, NMpuBOJUTb NPUMEPbl MATECMATHYCCKOIr0O MOACIIMPOBAHUA C

NoMOIIbI0 U] epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MNOHATHAMM: Tpaduk (GyHKIMH, OOpaTHas
GyHKIUsA, KoMIo3uuusa (yHKUUH, JTuHEeHass (QyHKUMs, KBaJpaTHYHas
byHKUMsA,  palnuOHaIbHas byHKLUS, CTeTeHHast GbyHKIMA,
TPUTOHOMETpPUUYECKHE  (QYHKIMH, OOpaTHble TPUTOHOMETPUUYECKHUE
GyHKIMHU, TOKaszaTenbHas M Jorapupmuueckas (yHKIUHU; yMEHHE
CTPOUTh TpaUKU W3YYEHHBIX (YHKIHH, BBITOJHIATH MPEeoOpa3oBaHUs
rpaduKoB QPyHKIUI, HCHIOIB30BATH TPAPUKH ISl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, NMPHU PELICHNHU 3aJad U3 APYIMX y4eOHBIX MPEIMETOB U
3a]a4 U3 peaNbHOM JKU3HU; BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; UCII0JIb30BaTh CBOMCTBA U rpaMKU QyHKIMH 1S peLIeHus
ypaBHEHHI, HEpPaBEHCTB M 3aJady C MapaMeTpaMu; H300paxkaTb Ha
KOOP/AMHATHOH IJIOCKOCTH MHOKECTBA PELICHUH YpaBHEHUM, HEPaBEeHCTB

U UX CUCTEM

YMeHue pematb TEKCTOBBIE 33Jaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLIEHTHI, 0JIM U YaCTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBapoOB U
YCITyT, HaJIOTH, 3a/1a41 U3 00JIaCTH yNpaBJICHUS JIUIHBIMH U CEMEHHBIMU
(¢uHAHCAMM); COCTABIIATh BBIPAXKEHHUs, YpaBHEHMs, HEPaBEHCTBA U MX
CUCTEMBI II0 YCJIOBMIO 3aa4yd, HUCCIENOBaTh IIOJYYEHHOE PELICHHE U
OLIEHUBATh IPABJONOJO00HOCTh pPE3YyJbTATOB;, YMEHUE MOJEIUPOBATH
peanbHble CUTyallMd Ha S3bIKE MATEMAaTUKH; COCTABIATH BBIPa)KCHMS,
YPaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBHUIO 3a1auy,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIM C HCIIOJNB30BAHMEM ammapara

anreOpbl, HHTEPIPETUPOBAThH MOJYYSHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeHee apupMeTHIecKoe, MeluaHa,
HauOoJIbIlIee U HAaUMEHbIlIee 3HAUEHNUs, pa3Max, JUCIEepPCHsi, CTaHAApTHOE
OTKJIOHEHHE YHMCIOBOT0 HAbOpa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBAThH
nH(pOpMalLnIo, MPEJCTABIECHHYIO B TA0IUIAX, HA AMarpaMmax, rpaduxax,
OTpa’KaOILYI0 CBOMCTBA PEAIbHBIX IIPOLECCOB U SIBJICHUM; IPEICTABIATh
nH(pOpMalLlMI0O C TOMONIIbIO TaONMLl M JWarpaMM; HCCIeA0BaTh
CTaTUCTHYECKHE JaHHbIE, B TOM 4YHCJE C NMPUMEHEHUEM rpaduyeckux
METOJIOB M JJIGKTPOHHBIX  CPEACTB; TIpaduyecKku HcCClIeaoBaTh
COBMECTHbIC HAOJIOACHUS C TOMOLIbIO JHAarpaMM pacceMBaHUS U

JIMHEWHOM perpeccuun




YMeHHne onepupoBaTh IMOHATUAMM: CIYy4YalHBIA ONBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIUUCIIATH
BEPOSTHOCTh C HCIOJIb30BaHHEM TIpaUyecKuX METOJIOB; MPUMEHATH
bopMysBl CIOXKEHUS U YMHOXKEHHUS BEpOsTHOCTEH, (hopMyny MOTHOM
BeposTHOCTH, popMynny bepryrm, komOuHaTopHBIE (PAKTHI 1 POPMYITHL;
OLIEHMBATh BEPOSITHOCTU pEabHBIX COOBITHI; yMEHHE OIEepUpPOBAThH
MOHATUSIMM: CllydailHas BeNWYMHA, paclpeiesieHue BepOATHOCTEMH,
MaTEMaTHYECKOE OXHUAAHWUE, NUCIEPCHs U CTaHIApPTHOE OTKIOHEHHE
CIly4aifHOM BeNMMYWHBL, (YHKUMU paclpeieNieHuss U IUIOTHOCTH
PaBHOMEpPHOr0, IIOKA3aTeIbHOIO W HOPMAJIBHOIO pacIpeleiIeHHUI;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeneieHui s
pemieHust 3a7ad; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEAOBAHUN; yMEHHE NPUBOIUTH HPUMEPHI
MPOSIBJIICHUSI 3aKOHA OOJBIIUX YHUCEN B NMPHUPOIHBIX U OOIIECTBEHHBIX
SBIICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSIMU: COUETaHHUE, IEPECTAHOBKA,
YHUCJIO COYETaHWH, YHUCIIO IEepecTaHOBOK; OMHOM HploToHa; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKThI U PACCYKIACHHUS ISl PEILIeHUs 3a/a4;
OLIEHHBATH BEPOSITHOCTH  PEAIbHBIX  COOBITHIA; COCTaBJISATh

BEPOSATHOCTHYIO MOJIENIb M UHTEPIIPETUPOBATH MTOJyUYEHHbII pe3yabTar

YMeHue omnepupoBaTh IMOHATUAMU: TOYKa, HpsAMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIVA, IUIOCKUH Yroi,
IBYTPaHHBIA yToJl, TPEXTPAHHBIM Yroj, CKPELIMBAIOIIUECS MpsSMBbIE,
NapajuIeIbHOCTh U MEPHEHAUKYJISIPHOCTh MPSAMBIX M IUJIOCKOCTEH, yroi
MEXJy OPSMBIMU, YTOJI MEXAY MPSIMOH U IJIOCKOCTBIO, YIOJd MEXITY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU J0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHE UCIIOIb30BaTh IpU
pelIeHnn 3a7a4 U3y4eHHble (DaKThl U TEOPEMBbl IUIAHUMETPHUH;, YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHpA; CTPOUTh
MaTeMaTHYeCKHEe MOJEINU C TMOMOIIbI0 T€OMETPUYECKUX MOHATUH WU

BCJIMYHWH, PCIIATh CBA3AHHBIC C HUMHU IPAKTHUYCCKUC 3aa9UN
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL (GUTYpPBI, 00BEM (UTYpHI,
MHOTOTPaHHUK, MPABWJIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOTOIPaHHUKA,
Ky0, mapajienenumnen, OpusMa, Oupampaa, (urypa M MOBEPXHOCTb
BpallleHHsl, LWIMHAP, KOHYC, wmap, cdepa, miomanb chepsl, MIomanb
MOBEPXHOCTU TMHUPAMUIBI, MPU3MBI, KOHyCa, IMIUHIpA, 00BEM Kyoa,

NPsIMOYTOJIBHOTO Tapajuieienuneia, MUpaMuabl, MPU3MBbI, IWIHHIPA,




KOHYyca, Il1apa, pa3BEpPTKa MOBEPXHOCTH, CEUEHUSI KOHYCa U IWIMHIPA,
napajuleJIbHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromascs c@epbl, IWIMHAPA, KOHyCa; yMEHHE CTPOUTb CEYECHHE
MHOTOTpaHHHKa, N300pakaTh MHOTOTPAHHUKHU, (PUTYPBl U MIOBEPXHOCTH
BpALIEHUs, UX CEYEHUs], B TOM YHUCJIE C IOMOIIBIO AIEKTPOHHBIX CPEJCTB;
YMEHHUE MPUMEHATh CBOMCTBA Fr€OMETPUYECKHX (PUTYp, CAMOCTOSTENHEHO
(bopMyHUpoBaTh ONpeAeNeHus u3y4aeMbIX (GUTYp, BbIIBUTaTh TUIIOTE3bI
0 CBOICTBax M MpHU3HAKAX T€OMETPHUYECKUX (hUTyp, 00OCHOBBIBATH MU
onpoBepratb MX; yMEHHE TMPOBOJAUTH Kiaccupukauuo QUryp Imo
Pa3NUYHBIM TIPU3HAKaM, BBINOJHATH HEOOXOAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHHne onepupoBaTh TOHSATHSMH: JBIDKEHHE B IPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CHMMETPHUS Ha IJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUWe TOA00MS, MOA00HBIE (GUTYpPBHI; YMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHCIIE B MPUPOJE,
UCKYCCTBE, apXHUTEKType; HUCIIOJIb30BaTh T'€OMETPHUYECKUE OTHOLICHHUS
MIPY PEIICHUH 3a/1a4; HAXOUTh TeOMETPUICCKUE BETMUMHBI (JJTMHA, YTOJI,
IO b, 00BEM) TIPU PEIICHUH 3a/1a4 U3 JPYTUX YUYEOHBIX MPEAMETOB U
U3 peabHOW XW3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMYUHBI
(muMHA, yrom, TuIiolanb, OOBEM, IUIOIIA[L MMOBEPXHOCTH), HCIIOJB3YS
M3YyYCHHBIE (POPMYIIBI U METOJIbI, B TOM YHCJIC: TUIOIIAh MOBEPXHOCTH
MUpaMHIbI, TIPU3MBI, KOHYCA, IIWIMHAPA, IUIOMmaab chepbl; 00bEM KyOa,
MPSIMOYTOJIFHOTO  TIApAJIICNICNUIe[a, MUPAMUIBI, MPU3MBI, IHIHHIPA,

KOHYCa, [1apa; yMEHUE HaXOUTh OTHOIIEHHE 00bEMOB OAOOHBIX (puUryp
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YMeHue OIICPpHUPOBATH MOHATUAMU: IPAMOYTOJIbHAA CUCTEMA KOOPAUHAT,
BCKTOP, KOOPAWHATHEI TOYKH, KOOpPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHCIO, PA3JIOKCHUC BCKTOpa II0 6a31/10y,
CKaJIApHOC IIPOU3BCACHHUE, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCEKAY
BCKTOpPAaMH; YMCHUC HUCIIOJIb30BATb BCKTOpHBIﬁ )51 KOOpﬂHHaTHLIﬁ METOA
AJd PeIICHHA TCOMCTPHUYCCKUX 3adad MW 3aaa4 APYyrux y‘I@6HBIX

npeaMecTOB
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YMmenue BBI6I/IpaTB HO,Z[XOI[HH_II/II\/'I METOA IJid PpCHICHUA 3aJavu;
IMOHUMAaHHUC 3HAYUMOCTH MATEMAaTUKW B H3YYCHUU TMPUPOJHBIX U
O6H.ICCTBCHHBIX oponeccoB H HBHGHI/Iﬁ; YMCHHUC  PaCIIO3HABATH

IMPOABJICHUC 3aKOHOB MAaTEMATUKKW B HCKYCCTBEC, YMCHHC IIPHUBOIUTH




IIPUMEPBl  MATEMATUYECKUX OTKPBITHM POCCHHWCKOM M  MHPOBOU

MaTeMaTH4YeCKOi HayKHn




IHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'D 11O MATEMATHUKE

Kon

IIpoBepsieMblii 2JIEMEHT COAePKAHUA

Yucna 1 BEIYUCIIEHUS

1.1

HaTypaanLIe H LCIBbIC YHUCIIA. HpI/I?;HaKI/I JACIINMOCTHU LCJIBIX YHUCCII

Pammonaneubie uncna. OOBIKHOBEHHBIE W JICCSATHYHBIE IPOOH, TPOIEHTHI,

b2 OeCKOHEeUHBIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii  KOpeHb  HaTypalbHOM  cremeHu.  [ledictBus ¢
' apu(METHIECKUMH KOPHIMHU HATypaIbHOMN CTETICHN
14 Crenenp c menbiM nokaszateneM. CTeneHb C palMOHAIBHBIM IOKa3aTeleM.
' CaoiicTBa CTeNEeHH
L5 CuHyC, KOCUHYC M TaHI'€HC YHCJIOBOTO aprymMeHTa. ApKCUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm ymcna. JlecaTuynble 1 HaTypajgbHbIE JOrapudMbl
JletficTBuTenbHbIe YHciia. ApuMETHUYECKHE OTEpaluu C JACHCTBUTEIHLHBIMHU
1.7 yucinamu. [IpubmmkEéHHbIE BBIYUCICHUS, MPaBUIa OKPYTJICHUS, TPUKUIKA U
OLIEHKA PE3yJIbTaTa BhIYUCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommuiekcHele uncina
2 YpaBHEHHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIEHBIC YPAaBHEHUS
2.2 WppanuonansHble ypaBHEHUS
23 Tpuronomerpuieckue ypaBHEHUS
24 [Toxa3zaTenbHbIE U JOrapUPMHUUECKUE YPAaBHEHUS
2.5 [enblie u 1poOHO-paIOHAIEHBIE HEPABEHCTBA
2.6 HppannonansHble HEpaBeHCTBA
2.7 [Toka3zaTenbHbIe U JTOrapuPpMHUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBEHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX ypaBHEHUH. OnpeaenuTeab MaTPULbI




@OyHKIUH U TpapUKu

Oynk1us, cnocoOsl 3aganus GyHkuun. I'paduk Gynkun. Bzaumuo obparhsie

> ¢bynkiuu. YétHple u HeuéTHBIE QyHKIMH. [leproanueckue GyHKIUN
OO6nactp ompezeneHuss 1 MHOXeCTBO 3HadeHWH ¢(yHkiuu. Hymn Qyskium.
10 [TpoMex)yTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (DYHKIIHMH.
' Maxkcumymbl 1 MUHUMYMBI QyHkimnu. Hanbonbiiiee 1 HauMeHblIee 3HaU€HUE
(GyHKIUU Ha IPOMEKYTKE
13 CrenenHas (yHKIUS ¢ HATypalbHBIM U IENbIM Toka3aTeneM. E€ cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 7-0i CTETICHU
34 Tpuronomerpuueckue QyHKIUU, UX CBOMCTBA U TpadUKU
3.5 [TokazarenbHas u norapudmuueckast pyHKIUU, UX CBOMCTBA U rpaduKu
16 Touku paspeiBa. Acumnrorsl rpadpukoB ¢yHkuui. CpoiicTBa (QyHKIMIA,
' HEMpPEepBIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATENLHOCTEH
1.8 ApudmeTrnueckass W reoMmerpuueckas mporpeccur. DopMmyna CIOXKHBIX
' MIPOLIEHTOB
4 Hauana matemaTudeckoro aHaiansa
4.1 [TpousBoanas pyukiuu. [Ipon3BoaHbIE JIeMEHTapHBIX (PYHKITUH
[IpumeHeHne MPOU3BOIHON K HMCCIEIOBaHUIO (DYHKUIMHA HA MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHre HanbobIIero 1 HAMMEHBIIIEro 3Ha4eHUs (PyHKIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoOkecTBa 1 JJOTHKA
5.1 MHoecTBO, onepaluuu Haja MHOXKecTBaMu. J[narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbIE ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpanHuku




7.4

Tenau IMOBCPXHOCTHU BpAIlICHUA

7.5

KOOpI[I/IHaTBI N BCKTOPLI
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