MUHUCTEPCTBO IMNPOCBEIEHUA POCCUUCKON ®EJEPALIMA

MBOY COII c. Komaii

PABOYASI TIPOTPAMMA
(ID 9531956)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb)»

Ju1st oOydaromuxcs 11 kimaccos



HOACHUTEJIbHAS 3AIIMCKA

['eomerpust siBasieTcss OgHUM M3 0a30BBIX KYpCOB HAa YpPOBHE CPEIHErO
oO1mrero o0pa3oBaHusl, TaKk Kak 00ECIeYNBAET BO3MOKHOCTh U3YUE€HUS JUCIUTUIMH
€CTECTBEHHO-HAYYHOW HAIIPpaBJIE€HHOCTH M IIPEIMETOB TI'yMAHUTAPHOI'O IUKJIA.
[Tockonpky  JOrMYecKOe€  MBIIUIEHHE,  (OpMUpYEMOE€  TpH  H3YYCHUU
00y4arOMIMMUCS TOHSITUHHBIX OCHOB I'€OMETPUHU, MPHU JI0KA3ATEIBCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKHU JIOTMYECKUX YTBEPKICHHUM MPU PELICHUH T'€OMETPUUYECKHUX
3a1a4, YMEHHME BBIIBUIaTb MW ONPOBEPraTb THIIOTE3Bl HEMOCPEICTBEHHO
UCITONIB3YIOTCSl IIPU PEIICHUM 3aJ1a4 €CTECTBEHHO-HAYYHOr'O LMKJIA, B YACTHOCTH
bu3nYecKux 3a1ad.

[lens ocBoeHUs mporpaMMbl yueOHoro kypcea «['eomerpus» Ha yriay0inéHHOM
YpOBHE — pa3BUTHE WHIWBUAYAJIbHBIX CIIOCOOHOCTEH OOyYarommuxcs mpu
U3YYEHUU T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTHKa»  4yepe3  OOecredyeHHe  BO3MOXXKHOCTH  NPHUOOpETeHHs |
UCIIONIb30BaHUsl Oojiee TIHyOOKMX T'€OMETPUYECKUX 3HAHUW W JEHCTBUH,
CHEIU(PUYHBIX T€OMETPUHU, U HEOOXOAUMBIX ISl YCTIEIIHOTO MPpo(hecCHOHaTbHOTO
00pa30oBaHusl, CBI3aHHOIO C UCIIOJIb30BAaHUEM MAaTEMATUKH.

[IpuopuTeTHBIMU 3a/layaMu Kypca TE€OMETpUM Ha YriayOnEHHOM YpOBHE,
PacCIIPSIONIMMH U YCUJIMBAIOIUMU Kypc 6a30BOr0 YpOBHS, SIBISIFOTCS:

paclIMpeHre MPEACTaBICHUSI O TEOMETPUU KAK YaCTH MUPOBOW KYJbTYpbI U
(dbopMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPUHU C OKPYKAIOIIUM MHPOM;

dbopMUpoOBaHUE TPEACTaBICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MAaTEMaTHUYECKHX MOJENAX, IO3BOJSIOIIUX OINHUCHIBATh W MU3Yy4aTh
pa3HbIE SABIECHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MMOHATUMHOTO aIapara no pasaeiny
«CtepeoMeTpusi» yueOHOro Kypca reoMeTpuu;

dbopMUpoBaHME  yYMEHHMsS ~ BIJIaJIecTh ~ OCHOBHBIMU  TOHSTHSIMH O
OPOCTPAHCTBEHHBIX (UTYypax M HMX OCHOBHBIMHU CBOICTBaMH, 3HAaHHE TEOPEM,
dopMyn M yMEHHE HX NPUMEHATh, YMEHHUS JOKa3blBaThb TEOPEMBbl U HAXOIHUTH
HECTaHJAapTHbIE CIIOCOOBI PEIICHUs 3a/1aY;

dbopMUpOBaHUE YMEHHs PACIIO3HABATh HA YEPTEkKaX, MOJCIAX U B pealbHOM
MUPE MHOTOI'DAaHHMKM M TeJla BpalleHUs, KOHCTPYMPOBaTb TI'€OMETPUYECKHUE
MOJIEIIH;

(¢opMUpOBaHUE MOHMMAaHUS BO3MOXXHOCTU AaKCHOMAaTHYECKOI'0 IMOCTPOEHUS
MaTEeMaTUYECKUX Teopuid, (popMUpOBaHHE MOHUMAHUS POJIM AKCMOMATHUKU TPHU
IIPOBEJICHUU PACCYKICHUU;

(opMUpOBaHUME yMEHHUS BIAJAETh METOAAMHU J0KAa3aTElIbCTB U aJITOPUTMOB
pelIeHusl, YMEHUSI WX MPUMEHSTh, MPOBOJIUTH JOKA3aTENbHBIE PACCYXKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUYECKHUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(dopMupoBaHue TPEACTaBICHUA O HEOOXOAMMOCTH  JOKa3aTelbCTB  IPHU



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

pa3BUTHE M COBEPLICHCTBOBAHUE MHTEIEKTYaJbHBIX U  TBOPYECKUX
COCOOHOCTEN 00y4aroIIMXcs, MO3HABATEIbHON aKTHBHOCTH, MCCIEI0BATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHUS paclO3HaBaTh TMPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYAIUSX W TPU H3yUYEHUH IPYTHX
y4e€OHBIX MPEAMETOB, MPOSBICHUS  3aBUCUMOCTEM UM  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
UHTEPIIPETALNU OTYyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIFHBIMH JTHHUSIMH y4eOHOro Kypca «l'eomeTpusi» B
10-11 «kmaccax sBisitorcsi:  «lIpsiMble ¥ MJIOCKOCTM B IPOCTPAHCTBEY,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSMUY», PEIEBAHTHBIMU T'€OMETPUM Ha YIIIYOJIEHHOM ypOBHE OOY4YEeHHs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKaTEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
(opMHUpOBaHME JIOTMYECKMX YMEHHMM  pachpeiensiercss He TOJbKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil padoueit
OporpaMMBbl, paclpeneaéHHbIM O rojaM OO0Y4YEeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHUHIMITHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamaguch HEOJHOKpaTHO. JTO  TO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHSATUSMU U HABBIKAMU TOCJIEIOBATENBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00ydYaOIUXCsl, PACIIUPS U YIIyOuIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk U3y4EHUIO TEOMETPUHN Ha YTIAyOIEHHOM YPOBHE MO3BOJISET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJAODKEHUIO H3Y4YEHUS MaTEeMaTUKH C
yaéToM BBIOOpa Oymymielr mpodeccuu, oOecreurBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEHHOM YpOBHE
otBoautcs B 11 kimacce — 102 ygaca (3 yaca B HeZeno).



COIEPKAHUE OBYUEHUA
11 KIIACC

Tesia BpameHus

[TonaTus: UUIMHAPUYECKAs IOBEPXHOCTh, KOHWYECKAash TMOBEPXHOCTb,
chepuueckas TOBEPXHOCTh, oOOpasylolue TMoBepxHocTel. Tema BpalieHus:
IWIAHIP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacmoioXeHue
chepbl M TUIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe. HM3o0pakeHue Ten
BpallleHHs Ha IUJIOCKOCTH. Pa3BépTka nunuHapa u koHyca. Cummerpust cepsl u
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBLHOIO TMapasuienenunena u ciuefactBus u3z He€. OObEM mpsMod U
HAKJIOHHOW MPU3MBI, [WJIWHIpA, TUpaMuibl U KoHyca. O0BEM 1mapa M 1mapoBOro
CErMeHTa.

KomOunanuu Ten BpamieHus U MHOrorpaHHukoB. [lpusma, BmucaHHas B
HWINHIpP, ONHWCaHHAs OKojo ImiauHApa. llepeceuenue cdepbl u mapa ¢
wiockocThio. Kacanue mapa u cdepbl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMHMCAHHOTO OKOJO cdepbl, cdepsl, BNUCAHHOW B MHOTOTPAHHUK WU TEIIO
BpalleHUS.

[Tomanes MOBEPXHOCTH IUJIMHApA, KOHYCa, IUIOMIaaAbL cepbl U €€ JacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHHEe OO0OBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoousix (uryp. IlpeodbpasoBanue mojgoOus, romoterws. Pemenue 3amad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenne ceueHnii MHOIOTPAHHUKOB M TEJI BpAIlICHUsI: CEUEHUS LIUIMHIPA
(mapannenbHO M MEPHEHAMKYJSIPHO OCH), CEUYEHHS KOHyca (mapajuienbHbIe
OCHOBAHHUIO U MPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbl TOCTPOCHUS
CEUEHUM: METOJ CIE0B, METO/ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IMepeHoca
CEKYIIEH TIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauum HaJx BekTopamu. BekrTopHoe
yMHOKEHUE BEKTOpoB. CBoiiCcTBa BEKTOPHOro yMHOXeHUs. [IpsimoyronbHas
cHucTeMa KoopauHaT B mpocTpaHcTBe. KoopauHatel BekTopa. Pa3noxeHnue BekTopa
no Oasucy. KoopaumHATHO-BEKTOPHBI METOJ TPU PEIICHUH TE€OMETPUYECKUX
3a7a4.

/IBMKeHUA B MPOCTPAHCTBE

JIBwxenus npoctpancTBa. OtoOpakeHus. J[BM>KEHUST U paBEHCTBO (uryp.
OOmue cBolcTBa JBWKCHHH. BuIbl JBWKCHUH: TapauICIbHBIM IEPEHOC,
LEHTpalbHAs CHUMMETpPHS, 3€pKajibHasi CUMMETPHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus monobus. [Ipsimas u cepa Ditnepa.



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

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

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

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MATEMATHUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTUKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU LIKOJIbI,
UCTIOJIb30BaHUE JTHX JOCTIDKCHHUM B JPYrUX HayKaxX, TEXHONOTusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, chOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, dTHUYECKOrO IMOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH W JICSITEIBbHOCTBIO YYEHOrO, OCO3HAHHUE
JUYHOTO BKJIa/Ja B TOCTPOCHUE YCTOMYUBOTO OYYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

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

5) puzuyeckoe BocIUTAHHE:

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

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpec K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEeMaTUKOW © €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymiedt mnpodeccud W peanu3oBbIBATH COOCTBEHHBIE >KMU3HCHHBIC ILIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHU4yeckoMy  OOpa3oBaHUI0O U



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

7) 3K0JI0TUYeCKOe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTb  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHME TJIOOATBLHOTO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUCHTAIIHS
HAa TPUMEHEHHE MAaTeMaTUYeCKMX 3HAHWWA I pelieHus 3amad B 00JacTu
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

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

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

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

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

BBISIBJISITh MATEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

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

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

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

Bba3oBble uccienoBarenbckue AeiicTBUS:



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

MIPOBOJIUTH CaMOCTOSITEJILHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro 00beKTa, SBICHHUs, TIPoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

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

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

PabGora ¢ unpopmanmei:

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

BBIOMpaTh MH(POPMALINIO U3 UCTOUYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

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

OLICHUBATh HaJAEKHOCTh uHbOpMaIIIH 1o CaMOCTOSATENEHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

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

B XOZI€ OOCYXJI€HHUsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOU CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4YM€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpATh (QopMarT BBICTYIUIEHHS € Y4€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



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

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu  CaMOMPOBEPKU, CAMOKOHTPOJISI TpoOIlecca W pe3ysbTaTa pEIIeHHS
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH M YCIOBUSAM, OOBSICHATH PUUHHBI
JOCTHXKEHUS WA HEIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWNBUAYAITLHON
paboThl mMpU pelmieHuH Y4eOHbIX 3ajay, M[PUHUMATh 1eb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHON palOThI, pachpeneisiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXJAaTh NPOLECC U pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

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

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOMHO OIEPUPOBATh MOHSATUSIMH, CBSI3aHHBIMU C IMJIMHAPUYECKOM,
KOHMYECKOM U c(epuyeckod MOBEPXHOCTAMHU, OOBACHITH CIOCOOBI
MOJTy4YEeHHUS;

e ONEPHUPOBATH MOHITHUAMH, CBI3aHHBIMU C TEJIaMU BPAILEHUS: TUIUHAPOM,
KOHYCOM, c(hepoil u mapom;

e pacmo3HaBaTh TeNa BpamieHus (IWIMHAP, KOHYC, cdepa W Mmap) u
OOBSICHATH CTIOCOOBI OYYEHHUSI TeJl BpALICHUS;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACTIONIOKEHNE C(PEephl U MITOCKOCTH;

e BBIUHCIATH BEJIWYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB W TEJN BpAIlCHUS,
00BEMBI U TUIOMIAN MOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpAIICHHUSA,
reOMETPUYECKUX TeJl C IpUMEHEHUEM (HOpMYyT;



CBOOOZHO OINEPUPOBATh MOHATHUAMM, CBS3AHHBIMU C KOMOMHAIMSIMHU Te
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOT'OTPaHHUK, BIMCAHHBIA B cdepy H
OIMCaHHBIA OKOJIO cdepbl, cepa, BIUCaHHAsE B MHOTOTPaHHUK WIIN TEJO
BpAIlCHMUS;

BBIYMCIIATh COOTHOILLIEHUS MEXY IJIOIAIMUA OBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTb M3y4daeMble (UIYpbI, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEXHU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUSI TEJl BpaIICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh M NpeoOpa3oBbIBaTh HMH(OpPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOIHO ONEPUPOBATH MOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH OINEpalliy HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJUHAT;
pelaTb reOMETPUYECKUE 3a/1a4U HAa BBIYMCIICHHE YIJIOB MEXAY NPSIMbIMU
U IUIOCKOCTSIMHU, BBIUYHCICHHE PACCTOSHUA OT TOYKM JI0 IUIOCKOCTH, B
LIEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A IIPH PELICHNH;
CBOOOJHO ONEPUPOBATh TMOHATHUSIMH, CBSI3AHHBIMH C JBH)KEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHUI;

BBINIOJIHATh M300paKEHUSI MHOTOTPAaHHUKOB U TeJd BpalleHUs MpH
MapajuleJIbHOM  IIEPEHOCE, ULEHTPAIBHOM CHUMMETPHUHM, 3€pKabHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT NPSAMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEYEHUS LUIUHAPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUs] KOHYyca (MapajuieibHble
OCHOBAHHMIO Y MPOXOSALINE YEpPE3 BEPUINHY ), CEUEHUS 111apa;
UCIIOJIb30BaTh METOABl TOCTPOEHHS CEUEHUH: METOJ CIEAO0B, METOJ
BHYTPEHHETO NPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIEeN TII0CKOCTH;
JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPIKICHHUS;

NPUMEHATh T€OMETpPUUYECKHe (PaKThl AJS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4y, MPEANOoiaraloliuX HECKOJBKO IIAroB PEIICHUs, €CIH YCIOBUA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opMe;

pemaTth 3aJadyd Ha JOKa3aTelbCTBO MATEMATHYECKUX OTHOILICHHU H
HAXO0XJEHUE T€OMETPUUECKUX BEIHYNH;

NPUMEHSTh MPOTrPaMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKHX 3a/1ayY;

IPUMEHATh  IIOJYyYEHHbIE  3HAaHWA HA  NPAKTUKE:  CPaBHUBATS,
aHAJIM3UPOBATH U OLIEHUBATH PEaJbHbIE CUTYAllMH, IPUMEHATh NU3YUEHHbBIE
NOHSTHUS, TEOPEMBbI, CBOMCTBa B IMPOLIECCE IMOUCKA  PEIICHUS



MaTeMaTH4ecku  CHOPMYJIUPOBAHHOM  MPOOJIeMbl,  MOJEIHUPOBATH
peajbHbIE CHUTYallMM Ha S3bIKE T€OMETPUH, HCCIIEN0BATH IMOCTPOCHHBIC
MOJEIN C HCIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHM U TEOPEM,
anmapaTta anreOpbl, peniaTh MPAKTUYECKUE 3a/laud, CBSI3aHHBIE C
HaXO0XJECHUEM F€OMETPUUYECKUX BEJIUYNH;

UMETh TPEACTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPHH Kak
COCTaBHOM 4acTu GyHIAMEHTA PA3BUTHUS TEXHOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontpoasnbie | IIpakTnueckue
NporpaMmmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThbI pecypen
1 AHanutnyeckas reoMeTpHusl 15 1
) [ToBTOpeHwue, 0606H1€HI:I€ u 15 1
CUCTeMaTH3allHsl 3HAaHUH
3 O0BEM MHOTOTPaHHUKA 17 1
4 Teuna BpameHus 24 1
5 [Tnomany NoBEepXHOCTH U 0OBEMBI 9 1
KPYIJIBIX TE
6 JBrkeHus 5 1
. [ToBTOpenue, 0606H_ICHIfe u 17 5
CUCTeMaTH3aIlHsI 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HNOYPOYHOE IINTAHUPOBAHHUE

11 KJIIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
Hara undgposbie
Nenn/m | Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero u3yueHusi | oOpa3oBaTeibHbIE
padoThbI padoTsbI
pecypchbl
1 [ToBTOpenue Temsl "KoopanHaTel BEKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAaHCTBE"
5 [ToBTOpenue temsl "CkansspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [loBTOpenue TeMsl "Brluncinenue yria 1
MEXy BEKTOpaMH B MPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHHE PSIMOMH, 1
MPOXOJIAIIEH Yepe3 B TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHUE TJIOCKOCTH B OTpe3Kax
6 YpaBHEHHE MIIOCKOCTH, HOPMaJb, 1
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
7 BekropHoe npousseneHue 1
8 JIuneliHbIC HEPABEHCTBA, JIMHEIHOE 1
IpOrpaMMHUpPOBaHUE
9 JIvHeitHble HEpaBEHCTBA, IMHEMHOE 1
porpaMMHUpOBaHUE
10 AHanuTUYECKHE METO/IbI pacuéTa yria 1
MEXIy NPSMBIMU B MHOTOIPaHHUKAX
11 AHaTUTHYECKHE METOIBI pacyéTa yria 1
MEXY TJIOCKOCTSIMU B MHOTOI'PaHHUKAX




®dopmysa pacCTOSIHUS OT TOUKH J10

12 TUTOCKOCTH B KOOPAMHATAX

13 Haxosxaenue paccTosiHUi OT TOYKH /10
IUIOCKOCTH B KyOe

14 HaxoxneHnue paccTossHui OT TOYKHU A0
TUTOCKOCTH B MTPABHIILHON TTHPaMHIE

15 KonrtponsHas pabota "AnanutiHueckas
reometpus"

16 CeueHusi MHOTOTPAaHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKHU

17 CeueHrst MHOTOTPAHHUKOB: METO/I CJIE/I0B
CeueHusi MHOTOTPAaHHUKOB: CTaHJAapTHBIC

18 IUIOCKOCTH, MIEpEeCceueHus MPSIMbIX U
IJIOCKOCTEMN

19 [NapannenbHbIe TPSIMBIE U TUIOCKOCTH:
napaJuieNbHbIe CeYCHUS

20 [TapannensHble TPSIMbIE U TNIOCKOCTHU
pacy€T OTHOILIECHHI
[NapannenbHbie TPSIMbIE U TNIOCKOCTH:

21 YTIIBI MEXKY CKPEIUBAIOITIMUCS
IPSIMBIMU
[leprienquKyNgpHBIE TIPSIMBIE U

29 IUTOCKOCTH: CTaH/IapPTHBIC TIaphI
NEPIICHIUKYISPHBIX IIOCKOCTEH 1
IPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[leprienquKyNApHBIEC TIPSIMBIC U

23 IUTOCKOCTH: TeOpeMa O TpeX

NEPHEHAUKYIIApAx




24

[leprienquKyIApHBIE TIPSIMBIE U
TJIOCKOCTH: BBIYUCIICHUS JJIVH B
MHOTOIpaHHUKAX

25

[ToBTOpeHwue: muomaan
MHOT'OYTOJILHUKOB, ()OPMYJTBI JIJIsI
10N, COOOpaKeHUS TTOA00US

26

[loBTOpenue: mIomanu
MHOTOYTOJBHUKOB, (DOPMYITBI JJIsI
IoIIaiel, cooOpakeHus MoI00us

27

[ToBTOpEHHUE: TIIOIIAIH
MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIs1
TUTOIIaIel, COOOpakKeHUS MTOI00HSI

28

[Imomaau ceyeHnii MHOTOTPaHHUKOB:
IJIOIIA M TOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOPAKECHHS TTO00MS

29

30

[Inomany ceyeHnit MHOTOIPAHHUKOB:
IJIOIA M TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUsI OO0
KontponbHas padota "[loBTOpenue:

MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O61béM Tena. O6beM MPSIMOYTOJIBHOTO
napaJuiesenumneaa

32

3amaun 00 yaBoeHUH Ky0a, 0 KBajipaType
Ky0a; O TPUCEKINH yTIIa

33

CrepeoMeTpuieCcKUe 3a/1a4u, CB3aHHbBIE C
00BEMOM MPSAMOYTOIBHOTO
napasuiesienumne1a




HpI/IKJ'Ia,I[HBIe 3aJa4M, CBA3aHHBIC C

34 BBIUMCJIEHHEM 00bEMa MPSIMOYTOJILHOTO
napajuiesienumne1a

35 O0BEM npsiMOi IPU3MBI

36 CrepeoMeTpHUECKHE 3a]1a4H, CBA3aHHBIC C
BBIUMCIICHHEM 00bEMOB TIPSIMOH TIPU3MBI

37 [MpuknanHbie 3a1a4u, CBSI3aHHBIC C
00BEMOM MPSAMOM IPU3MBI
Brruncnenue 060bEMOB TeN ¢ TOMOIIBIO

38 onpeaeéHHoro uarerpana. OobEmM
HAKJIOHHOU NPU3MBI
Brruncnenue 005EMOB T ¢ TOMOIIBIO

39 onpenenéHHoro uaTerpana. OopEm
MUPAMUIBI

40 ®opmyna 00béma nupamuabl. OTHOILIEHUE
00BEeMOB MTUPaMH/] C OOLTHM YIIIOM

41 ®opmyna 00béMa nupamuabl. OTHOIIEHUE
00bEeMOB MUPaMHUJI ¢ OOIITUM yTIIOM

42 CrepeoMeTpHYeCKHE 3a]1a4H, CBSI3aHHBIC C
00BbEMaMU HAKJIIOHHOM MPU3MBI

43 CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIE C
00bEMaMu TUPAMUJIBI
[Mpuknanueie 3agaun o Teme "OObEMBI

44 Ten", cBsI3aHHBIE ¢ 00BEMOM HAKIIOHHOU

2

PU3MBI

45 [Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM TUPAMUIBI

46 [Ipumenenue 06bEMOB. Brruncnenue




PACCTOSAHHUA 10 IIJIOCKOCTH

KonTponbras padora "O0béM

47 |
MHOTOTpaHHHUKA
Hunmuanpudeckasi TOBEPXHOCTD,

48 oOpasymolye WIMHIPUIECKON
MTOBEPXHOCTH

49 Humuaap. [IpsMon kpyroBon HUIMHIP.
[Tnomanb MOBEPXHOCTH IIMIIMHIPA

50 Konunueckas mnoBepxHOCTh, 00pazyrolue
KOHMYECKOU nmoBepxHoctu. Konyc

51 CeueHune KOHYCa MIOCKOCTBIO,
MapaijieIbHOM MTOCKOCTA OCHOBAHUS

52 VYceuénnslit konyc. M3o0paxeHue
KOHYCOB M YCE€UEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCA

54 [Tnomaas GOKOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpuuecKue 3a1a4u Ha

55 JIOKA3aTeIILCTBO U BHIYUCIICHHUE,
MOCTPOCHUEM CEYCHUN IIMIMHIPA, KOHYyCa
CrepeoMeTpHuueckue 3aauu Ha

56 IOKAa3aTeILCTBO U BEIYUCIICHHE,
MMOCTPOEHUEM CEYEHUIN LWIIMH/IPA, KOHYCA

57 [Tpuxnanuelie 3a1a4u, CBsI3aHHBIE C
UWIHHIPOM

58 [Ipuknagueie 3a1a4n, CBsI3aHHBIE C

ONUIMHAPOM




59

Cdepa u map

60

[epeceuenue cdeps u mapa ¢
iockocThio. Kacanue mapa u chepol
IUIOCKOCTBI0. By 1 n3o6paxkenue mapa

61

[lepeceuenue chepsl u mapa ¢
mockocThio. Kacanue mapa u chepst
IUIOCKOCTBI0. B 1 n300pakeHue mapa

62

VYpaBuenue chepsl. [Inomans chepst u eé
yacTen

63

CummeTtpust cdhepsl U mapa

64

65

CrepeomeTpuuecKue 3a1auu Ha
J0Ka3aTCJIbCTBO U BBIYHUCIICHHUC,
CBSI3aHHBIC CO CEepOii U Mapom,
MOCTPOCHHEM MX CEUCHHH IIOCKOCTHIO

CrepeomeTpriecKue 3a1a4i Ha
JIOKA3aTeIbCTBO U BHIYHCIICHUE,
CBSI3aHHBIC CO CEepoii U Mapom,
MOCTPOCHHEM MX CEUCHHH IIOCKOCTHIO

66

[IpuknagHeie 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUNIOCKOCTH,
BBIYKCIICHHS B OKPY)KHOCTH, CTaH/IaPTHBIC
mogoous

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllCHUA U
MHOT'OT'paHHUKOB

69

3agauu o Teme "Tena U MOBEpXHOCTH
BpaieHus"

70

3anaun no teme "Tena U MOBEpXHOCTH




BpaieHus"

71

KonTtpomnsnas padora "Temna u
IOBEPXHOCTH BpaleHus"

72

O6wém nununaapa. Teopema 06 00BEMeE
HPSIMOTO LIMJIMHIIPA

73

Brruncnesne 006EMOB TeNI ¢ ITOMOIIBIO
ornpenenéHHoro uHTerpaiga. Oobém
KOHYCa

74

[Tnomaau GOKOBOM U IMOIHOMI
MOBEPXHOCTH KOHYCA

75

CrepeoMeTprieCcKUe 3a/1a4u, CB3aHHBIC C
BBIUMCIICHHEM 00bEMOB IIMIIMHIPA,
KOHYyca

76

[Tpuknagaeie 3agaun 1o Teme "O0BEMBI U
TJIOIIAIM TTIOBEPXHOCTEN Ten"

77

OO0BéM mIapa U MAapoBOro CEKTOPA.
Teopema 06 06bE€me mapa. [lnomans
chepsl. CTepeoMeTpHUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIUKCIIEHHEM 00BEMOB
nrapa, mapoBOTro CETMEHTA U IapOBOTO
CeKTopa

78

[Tpuknagaeie 3agaun 1Mo Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM II1apa u
riomaasio cepbl. COOTHOIICHUS MEXKITY
TUTOMIAISIMH [TOBEPXHOCTEH U 00BEMaMHU
MOT0OHBIX TE

79

[TogoOHBIC Tea B MPOCTPAHCTRBE.
H3menenune o6bEéMa nmpu mogo0ouu.




CrepeomeTpuyecKHe 3a/1a4u, CBA3aHHbIC C
BBIYHCIIEHNEM 00BEMOB TeJI U IUIOMIAIEH
MTOBEPXHOCTEH

80

KonTponbnas padora "[Inommaau
MOBEPXHOCTU M 00BEMBI KPYTJIBIX Ten"

81

JBuxenus npocrpancTsa. OToOpaskeHusl.
JBrokeHust ¥ paBeHCTBO ¢uryp. O0mme
CBOMCTBA JIBUKCHUU

82

Buzael nBuxeHunii: napauiebHbIA
MIEPEHOC, LIEHTPAJIbHAST CUMMETPUS,
3epKaJIbHasi CAMMETPHUS, IOBOPOT BOKPYT
IPsIMO

83

84

[IpeoOpa3zoBanus nogo6us. [psmas u
cdepa Ditnepa

I'eomeTpudeckure 3a1a4n Ha TPUMECHEHUE
JIBYDKEHUS

85

KonTponbnas pabota "BekTopsl B
npocTpaHcTBe"

86

O6o6maromiee nosropeHue 11 nonsituii u
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMATHU3alI1s 3HAHUI:
"[TapanieabHOCTh NPAMBIX U MJIOCKOCTEH
B MpocTpaHcTBE"

87

O6o06maromiee nmosropeHue 11 nonstuii u
METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"BekTops! B mpocTpaHcTBe"

88

O6o6mmaromiee nmosropeHue 11 nmonstuii u




MEeTOa0B Kypca reomeTpun 10-11
KJIACCOB, CHCTEMAaTH3aIysl 3HAHUMN:
"BekTopsl B ipocTpaHcTBe"

89

Ob6o6matommee noproperue 11 nonsruit u
METOJIOB Kypca reomeTpuun 10-11
KJIACCOB, CHCTEMAaTH3al1s 3HAHHIA:
"O6beM MHOTOrpaHHUKa"

90

Ob6o6marommee noroperue 11 nousaTuit u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aLUsl 3HAHHH:
"O6BeM MHOTOTpaHHHUKA"

91

Ob6o6marommee noroperne 11 monsTuit u
MeTO0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alsl 3HAHUI:
"TTnomaau MOBEpXHOCTH U 00BEMBI
KpYIJIbIX Ten"

92

Ob6o6maromee noproperne 11 moHsTuit u
METOJIOB Kypca reomeTpuun 10-11
KJIaCCOB, CHCTEMAaTH3aLUsl 3HAHHM:
"Tlnomaau MoOBEpXHOCTH U 00BEMBI
KpYIJIbIX Ten"

93

Hroropas KOHTpPOJIbHAasA pa60Ta

94

HroroBasi koHTpoOIbHAS paboTa

95

[ToBTOpeHue, 0600IIEHNE U
CHUCTeMaTH3alus 3HAHUI

96

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U




KOMITBIOTCPHBIX TEXHOJIOTHI

97

Hcropust pa3BuTHs CTEpEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

98

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAYKHU U €€ POJIb B Pa3BUTHUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOTHUN

99

HcTopus pa3BUTUS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOTHUN

100

Hcropus pa3BuTUs CTEpEOMETPUM KaK
HayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropust pa3BuTHs CTEPEOMETPUH KaK
HAYyKU U €€ POJIb B Pa3BUTHU
COBPCMCHHBIX HHKXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT I

102

Hcropus pa3BuTHs CTEpeOMETPUH KaK
HAYyKU U €€ POJIb B Pa3BUTHUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOIT
MPOBEPSIEMOr0 .
o0pa3oBaTe/IbHOIl MPOrpaMMbl CpeHEro oo1ero 0opa3oBaHus
pe3yjabTara
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCHMOMBI CTEPEOMETPHH W CIEACTBHUS M3 HUX IPU PELICHUU
' reOMETPUIECKUX 33134
73 OnepupoBaTh TMOHATHAMHU: TAPAJUICTBHOCTh M TEPHEHIUKYISIPHOCTD
' HPSIMBIX U TIOCKOCTEH
74 KnaccuduuupoBaTb B3auUMHOE DPACIONIOKEHHE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBath NOHSATHSIMH: IBYIPAaHHBIN YTOJI, TPaHW JBYTPAHHOTO YIJIA,
7.5 pedpo ABYrpaHHOTO yIiia, JMHEHHBIH yroyl IBYTPaHHOTO yIJa, TpajycHas
Mepa JABYTPaHHOTO yria
76 OmnepupoBaTh MNOHATHAMHU: MHOTOTPAaHHUK, BBINYKJIBIA M HEBBITYKJIBIA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TIPaBMIIbHBI MHOTOT PAaHHUK
77 Pacno3naBate OCHOBHBIE BHUABI MHOTOIPAaHHHMKOB (THpamuia, HpU3Ma,
' IpSIMOYTOJIbHBIN Tapaiesenunes, Kyo)
KnaccupunmpoBate  MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHUS  JUIs
7.8 KJaccuPuKauu (BBITYKIbIC ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TIPABUIbHBIC
MHOTOTpaHHHUKH, IPSMbIE U HAKJIIOHHBIE MIPU3MBI, TapajIeIIeITUIe bl)
7.9 OnepupoBaTh NOHATUSAMHU: CEKYILAs TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
210 OOBSICHATH MPUHIMIIEI TOCTPOCHUSI CEYCHUH MHOTOTPAHHHKOB, UCTIONB3YSI
' METO]I CJIE/IOB
CTpouth Cce4YeHHS MHOTOTPAHHHKOB METOJIOM CJIEZIOB, BBIMOJHSATh
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y
PemaTp 3amaum Ha HaXOXKAEGHHE T€OMETPHUYECKHX BEIMYHMH IO 0Opas3iam
WIA aJTOPUTMaM, TPHUMEHSS W3BECTHHIC AHAIMTUYECKUE METOMAbI IPH
7.12 peLIeHUN  CTaHJApPTHBIX MATEMAaTUYECKUX 3a/lad Ha  BBIYUCIICHHE
pacCcTOSIHUH MeX1y ABYMsSI TOYKAaMH, OT TOYKH JO MPSIMOH, OT TOYKHJO
IUTOCKOCTH, MEXIY CKPEIMBAIOLIIMMUCS MTPSIMBIMU
Pemrate 3amaun Ha HaXOXIEHHWE T€OMETPUYECKHX BEJIWYHH MO 00pasiam
713 WIA aJTOPUTMaM, TPHUMEHSS W3BECTHHIC AHAIMTUYECKUE METOMAbI IPH

PCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lda4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCIIMBAIOIMMUMHUCA HNPAMBIMU, MCIKIAY HpSIMOI;'I 1 IIOCKOCTBIO,




MCXKAY MIIOCKOCTAMHU, IBYI'PaHHBIX YIJIOB

Beraucnsate 00BEMBI M IIOMAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma,

7.14 NUpaMuia) ¢ TpUMEHEHHEM (HOpMys, BBIYUCIATH COOTHOIICHUS MEXKIY
IUIOIIAIIMU MTOBEPXHOCTEN, 00bEMAMHU MOT0OHBIX MHOTOI'PAaHHUKOB
715 OnepupoBaTh MNOHATUSMU: CHUMMETPHS B TPOCTPAHCTBE, LEHTP, OCbh H
' IJI0OCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPbI
W3Bnekath, mnpeoOpa3oBbIBAaTh M HMHTEPIPETUPOBATH HHGPOPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax, MpPEJCTaBICHHYIO Ha
yepTexax U pUCYHKaX
[IpumensTy reomerpuueckue (GakThl JUIsl PELICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJArarlluX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBHS
MIpUMEHEHHS 3aJaHbl B IBHOH (popme
718 [IpumensaTy mpocTeilline mnporpaMMHBIE CpEACTBA U AJIEKTPOHHO-
' KOMMYHHKAI[IOHHbIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a4a4
719 [IpuBoauTE NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOIE M
' YKU3HH, paClIO3HABaTh POSIBIICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHsTh MONyYeHHbIE 3HAHUS Ha MPaKTHKE: aHAJIM3HPOBATh peabHbBIE
CUTYallud U MPUMEHSTh U3yUCHHbIE TIOHATHUS B IPOIECCE NMOUCKA PEIICHUS
MaTeMaTH4ecKu chopMyTUpOBaHHON MPOOIEMBI, MOACTUPOBATH peabHBIC
7.20 CUTyallud Ha S3bIKE T'€OMETPUHU, MCCIEN0BAaTh IIOCTPOEHHBIE MOJAEIU C
UCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH M TeopeM, ammapaTa aireOpsl,
pemiatb  NpakTUYEeCKUEe  3ajauyd,  CBA3aHHBIE C  HAXOXJICHHUEM
reOMETPUUECKHUX BEJIMYUH
11 KJIACC
Kon y
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeJIbHOM NMPOrpaMMbl CpeIHEero 001ero o0pazoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATHUAMHU: IWIIMHIPUYECKAs] MOBEPXHOCTh, 0Opasyroliue
6.1 UWIMHIPUYECKONH IMOBEPXHOCTH, LWIMHIP, KOHMYECKas IOBEPXHOCTD,
oOpa3ymolire KOHMYeCKOH TOBEPXHOCTH, KOHYC, chepruueckasi HOBEpXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (LMIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CITIOCOOBI TTOJTYICHHSI TEJT BpAIICHUS
6.4 KnaccudunmpoBaTs B3aiMHOE pacmoyiokeHue chephl U MITOCKOCTH
OnepupoBaTh NOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHHE CEIMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CJIOM, OCHOBAHME IIAPOBOIO CJIOS, BBICOTA IIAPOBOIO
CJI051, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH Ted  BpalleHHUs,




FeOMETPUUECKHX Tell C IpUMeHeHueM GhopMyI

6.7

OnepupoBaTh TOHATHAMU: MHOTOTPAHHUK, BIIMCAaHHBIH B cdepy
OTMCAHHBIN O0KONO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEIO
BpallCHUsA

6.8

BbIYuCHATE COOTHOIICHUSI MEXKIY IIOIMIAASIMU TTOBEPXHOCTEH U 00bEMaMu
MOJTOOHBIX TEN

6.9

N300paxkaTh H3y4daemble (QUIypbl OT PYKH M C NPUMEHEHHUEM IPOCTBIX
YEpTEKHBIX UHCTPYMEHTOB

6.10

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

6.11

W3BnexaTb, HWHTEPHPETHPOBATH M MNpPeoOpa3oBbIBaTh HH(OPMAIUIO O
IPOCTPAHCTBEHHBIX TIEeOMETPUYECKUX (Urypax, MpeAcTaBICHHYI0 Ha
yeprexax U pUCyHKax

6.12

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

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

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

6.15

[IpumeHsTH MpaBUIIO NapajuleNenuneia Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBarb NOHATHUAMHU: JIEKApPTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yroil
MEXKy BEKTOPAaMH, CKAISIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIEC U
KOMILIAHAPHBIE BEKTOPBI

6.17

Haxoauth cymmy BEKTOpPOB M NpOM3BEJEHUE BEKTOpa Ha YHUCIO, Yroil
MEXAY BEKTOpaMH, CKaJSIPHOE INPOMU3BEACHHE, PACKIAAbIBaTh BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a/aBaTh IUIOCKOCTh YpaBHEHHEM B JIEKapTOBOI cucTeMe KOOpANHAT

6.19

Pemrate HpOCTCﬁIHPIG TCOMETPUUCCKHE 3aJa4u Ha NPHUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemrate 3aga4u Ha JOKa3aTCJIbCTBO MATCMAaTUYCCKHUX OTHOIIIEHUH H
HaX0XXACHHUC TI'COMCTPHUYCCKHX BCJIIMYHUH II0 06pa3uaM HIIX aJIrOpUTMaM,
IIPUMCHSA HN3BCCTHBIC METOJbI npu pPEIICHNN CTaHAAPTHBIX
MAaTCMaTHYCCKUX 3a1a4

6.21

HpI/IMeHﬂTB HpOCTCI‘;IHJI/Ie nporpaMMHbBIC CpPpEACTBA W  3JICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMCTPUICCKUX 3a/Ja1

6.22

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

6.23

HpI/IMeHﬂTB MOJIYUYCHHBIC 3HAHUA HA MPAKTHKE: aHAJIN3UPOBATH PCAJIBHBIC




CUTYallMl U MPUMEHITh U3YUYCHHbIE MMOHATHS B Mpolecce MOKUCKa PEIICHUS
MaTeMaTH4ecku cOpMyIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh peabHbIe
CUTYyallMM Ha S3bIKE T€OMETPHUHU, HUCCIEIOBATH IMOCTPOCHHBIE MOJCIH C
WCIOJIb30BaHUEM Te€OMETPHUECKHUX MOHITUN U TEOpeM, ammapara aiaredpsl,
pemiath ~ MpakTUYEeCKHe  3a7add,  CBA3aHHBIE C  HAXOXJICHHEM
T€OMETPUUECKUX BEIIMUNH




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COEPKAHUS

I'eomerpus

7.1

OCHOBHBIC TOHSTHS CTEpeOMETpuH. Touka, mpsiMasi, IUIOCKOCTh, IPOCTPAHCTRBO.
[TonsiTHEe 00 aKCHOMATUYECKOM TIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHU U
CJIICACTBUA U3 HUX

7.2

B3auMHOe pacronokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJlICIbHbIE
U CcKpeluBaromuecs npsMsle. [lapamienbHOCTs MNpsAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE: MapaJlICNIbHBIE TIPSAMbBIE B IPOCTPAHCTBE, MAPAJICIBHOCTh TPEX
OPSMBIX, MAapauIeIbHOCTh MPSAMOM M IUIOCKOCTH. YTIJVIBIC COHAIpaBICHHBIMU
CTOPOHAaMH, Yrojl MEXIy IpPsIMBIMU B IpOCTpaHCTBE. [lapasuielbHOCTH INIOCKOCTEM:
IapajulelIbHbIe IUIOCKOCTH, CBOMCTBAa HapajUleibHBIX IIOCKOCTeR. IIpocteiiuue
IPOCTPAaHCTBEHHbIE (UTYphl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasienenunen,
MOCTPOEHUE CECUCHU I

7.3

[leprieHAUKYIAPHOCTh MPSIMOM U IUIOCKOCTH: TEPHEHAMKYJSIPHbIE TpSMbIE B
IIPOCTPAHCTBE, MPSMbIE NapauIeIbHbIE U MEPIEHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIIPHOCTU MPSAMOM U IUNIOCKOCTH, TEOPEMA O NPSAMOMN NEPHEHIAUKYISIPHON
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: Yroi MEXAY MPSIMON U IUIOCKOCTBIO, IBYIpPaHHBIN
yroJi, TMHEHHBIA Yrol ABYrpaHHoro yria. IlepneHaukysp ¥ HaKJIIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMON J10 IJIOCKOCTH, IPOEKLUs GUTYpbl Ha
IUIOCKOCTh. [lepneHauKyIsipHOCTh IUIOCKOCTEM: MPHU3HAK NEPIEHIUKYIIPHOCTH JIBYX
m1ockocTeil. Teopema o TpEX MeprneHUKyIsIpax

7.4

[loHATHE MHOIOIpaHHHKA, OCHOBHBIC DJEMEHTBI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. llpusma: n-yronpHas
npu3Ma, TpaHU M OCHOBAaHHS TNPHU3MBI, MpsiMas M HAKIOHHAs NPU3MBI, OOKOBas
II0JIHASl TIOBEPXHOCTH Npu3Mel. llapaienenunen, npsMOyroybHbIN NapajljiesienuIe] 1
ero csoicrtBa. Ilupammpa: N-yrospHas nupamMuja, TpaHd U OCHOBAaHHE IUPAMMIBL,
OOKOBasi U TOJHAas IOBEPXHOCTb NMHUPAMMJIbl, MpPaBWIbHAs M yceu€HHas NUpaMua.
OneMeHThl Npu3Mbl M nupaMmuibl. [IpaBuibHBIE MHOTOTpaHHHKHU: TIOHSTHE
IIPaBWJIBHOTO MHOI'OIPAaHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs NHpaMHJA,
npaBUiIbHAs TPEYrojibHas MUpaMKJa U MpaBWIbHBINA TeTpasap, kyo. IlpeacraBinenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAax: OKTa’ap, MAOACKa’aAp U uKocadapyrue CeueHus
IIPU3MBI U TUPAMHU/IBI

7.5

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENBHO TOUKH, MPSAMOH, MIOCKOCTH.
OneMeHTsl  CUMMETpUHM B NHpaMuAax, Mapaulelenunenax, IpaBHIbHBIX
MHOI'OI'PaHHUKAX

7.6

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




TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSAMOK pu3Mebl. [Lmomians 60K0BOI OBEPXHOCTH U
MOBEPXHOCTU MPABUWIBHON MUPaMHbI, TEOpeMa O IUIOMIAJU YCEUEHHOM MUPaMUJIBL.
[Tonsitre 06 00BEMe. OOBEM UpaMHIBI, TPUIMBI

7.7

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

11 KIIACC

Kon
6

IIpoBepsieMblii 3JI€MEHT COAEPKAHUS

I'eomeTrpus

6.1

[TuinHapryeckasi MOBEPXHOCTh, 00pa3yrolue MUINHAPUIECKON MOBEPXHOCTH, OCh
[WIMHAPUYECKON ToBepXHOCTH. LlunmuHap: ocHOBaHHMS W OOKOBasi MOBEPXHOCTD,
o0pasyromias 1 ock, IJIOIa b O0KOBOM U MOJHON OBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yrolre KOHNYECKOW MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKOW MoBepxHOCTH. KOHyC: OCHOBaHME M BEpIIMHA, O0Opa3yromias U OcCh,
IOl OOKOBOW W TOJIHOH TOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opa3yroliue H
BbICOTA, OCHOBAaHUA U GOKOBaSI IMOBCPXHOCTDH

6.3

Cdepa u map: nueHTp, paguyc, 1uaMeTp, IJIouaap NoBepxHocTu cdeprl. Bzanmuoe
pacnosnoxkeHue cepbl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIoNaab

cdepsl

6.4

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

6.5

KomOunammu e BpaleHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, OIMCAHHBINA OKOJIO
chepsl, cdepa, BircaHHasi B MHOTOTPAHHUK, WJIA TEJIO BpaIEHUS

6.6

[Tonstue 00 00BEMe. OcHOBHBIE cBOHCTBAa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapauieNienuresia u ciaenctsus u3 Heé. O0bEM HWIHHIIpA, KOHYyCA.
O0BEM 1mapa u mIomaas chepbl

6.7

[TomoGHBIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXKTY TUTOIIAASIMU TIOBEPXHOCTEH,
00bEMamMu TOJIOOHBIX Tl

6.8

CeueHus HUINHApAa (napannenLHo U TNCPICHAUKYIISAPHO OCI/I), CCUCHHUA KOHYCa
(napaﬂﬂenLHoe OCHOBAHHIO U IMMPOXOAAIICC YCPE3 BepI_HI/IHy'), CCUCHHA 1Iapa

6.9

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

6.10

[IpsimoyronbHas cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHathl BeKTOpa.
[IpocTeiiimne 3amaun B KOOpAMHATaX. YToda Mexay Bekropamu. CkansipHoe
MPOU3BEJICHUE BEKTOPOB. BhluncieHue yrioB MeXAy MNPSIMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJI TP PELLICHUN T€OMETPUUYECKHX 3a/1a4




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePsIeMOro
TpeOOBaHMS

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

Bnanenue wmetomamMu J0Ka3aTelbCTB, alrOPUTMAaMM pELICHUS 3a/ad;
yMeHHe (QOpMYyIUPOBaTh U ONEPUPOBATh TOHATUSAMU: OMNpElEICHHE,
akcuoma, TeopeMma, CIEeACTBHE, CBOMCTBO, MPHU3HAK, J0KAa3aTeJbCTBO,
paBHOCHUIIbHBIE (DOPMYIHMPOBKH; MPUMEHATh UX; YMEHUE (OPMYyIUPOBATH
oOpaTHOE M MPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HUCIHOJIb30BaTh METOJ MaTEeMaTHYECKOW WHIYKIHH;
IIPOBOJMTD JI0Ka3aTeNbHbIE pacCyKIACHHs IPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXACHUH; YMEHHE  OINEepUpOBaTh
MOHSTUSIMU: MHOKECTBO, IOJMHOKECTBO, ONEpAlMU HaJ MHO>KECTBAMU;
YMEHHME  HUCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapaTr  Juid
OIHMCaHUsl PEAJIBHBIX MPOLIECCOB U SIBICHUN U NPU PELIEHUU 3a]1a4, B TOM
quclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHSATUSIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha TIOCKOCTH; YMEHHUE 3a]1aBaTh
U OMHCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadbl Mpu

PCUICHUHU 3a1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATYpabHOE YHCIIO, IIEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HaTypajJbHOW CTENEHH, CTENEHb C
pallMOHAIBHBIM TIOKA3aTeJIeM, CTENEHb C JEUCTBUTEIbHBIM MOKA3aTEJIEM,
norapudM dYHCIA, CHHYC, KOCHHYC M TAaHTE€HC MPOU3BOJIHHOTO YHUCIA,
OCTaTOK IO MOJAYJII0, PAalHOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATYypPAJIbHBIX, LENbIX, PALUOHAIBHBIX, JECHCTBUTEIBHBIX
qrCell; YMEHHE UCTIOB30BaTh MPU3HAKH JISTUMOCTH, HAUMEHBIINN 0OIINiA
JeNUTeTh W HauMEHblee oOlee KpaTHOe, anroputMm EBkiwma mpu
pPELIEHNH 3a7a4; 3HAKOMCTBO C PA3JUYHBIMU MNO3ULMOHHBIMU CUCTEMAMU
CUMCTICHUS; YMEHHUE BBIMOIHITH BHIYUCICHNE 3HAYEHUI U peoOpa3oBaHus
BBIpQXXEHUI CO CTEMeHsMU M Jorapudmamu, npeoOpa3oBaHHsi APOOHO-
palMOHANBHBIX  BBIPAKEHWM;  yMEHHME  ONEpUpOBaTh  IMOHATUSMH:

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




nporpeccus, OECKOHEUHO YObIBaloIlas TE€OMETpPHUYECKas IPOrpeccus;
YMEHHE 3a/aBaTh IIOCJIEJOBATEIBHOCTH, B TOM 4YHCIE C IOMOILBIO
PEKYpPPEHTHBIX (POPMyYJI; YMEHHUE ONEPUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMeHT
KOMIUIEKCHOIO  uHucia, (GopMa  3alucH  KOMIUIEKCHBIX  YHCEl
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U anreOpanyeckas), yMeETh
MPOU3BOJIUTh ApU(PMETHUECKUE JCUCTBHUS C KOMIUICKCHBIMH UHWCIIAMHU;
MPUBOJIUTH TIPUMEPHI HCITOIB30BAHHUA KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATHAMM:  MaTpuma 2x2  u  3X3, onpeaenurenb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPECACIIUTECIIA

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

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHBIX 00JIaCTe HAYKU U pealbHON KU3HU

YMeHue omnepupoBaTh MOHATUAMH: (PYHKIHSA, YETHOCTh (YHKIIUH,
NepUOANIHOCTD (I)YHKLII/II/I, OrpaHU4YCHHOCTDH q)yHKL[I/II/I, MOHOTOHHOCTbH
byHKIMH, dKCTpeMyM (YHKIHMU, HauOOJbIIee U HAUMEHBIIEEe 3HAYCHUS
(GYHKIIMU Ha MPOMEXYTKE, HENpepbIBHAS (DYHKIHSI, aCUMITOTHI Tpaduka
GyHKIMY, TIepBas U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPUYCCKUN U
(U3UYECKU CMBICT TPOW3BOJHOW, TIEpBOOOpa3Has, OIpeAcIEHHBIN
WHTETpaj, YMEHHE HaXOJHWTh ACUMITOTHI Tpaduka (GYHKIUH, yMEHHUE
BBIUUCIISATh ~ MPOU3BOJIHBIE  CYMMBI, [POU3BEIACHHSA, YacCTHOTO U
KOMIIO3UIMN (DYHKIMN, HAXOAUTh YpaBHEHHE KacaTelIbHOM K Trpaduky
(GyHKIIMM;, YMEHUE HaXOJWTh NPOU3BOAHBIE DJIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO Ui HCCIeloBaHUS (yHKIUH,
HaXOJWUTh HAWOONBIINE W HAWMEHbBIINE 3HAUYCHUS (YHKIMH; CTPOUTH
rpaduK MHOTOWICHOB C HWCIOJIH30BAHUEM amrapara MaTeMaTHUECKOTO
aHa/W3a; TPUMEHATH TPOM3BOAHYIO [UIsI HAXOXACHUS HAMIYYIIEeTo
pelleHrus B TPHUKJIAAHBIX, B TOM YHCIIE COLHMAIbHO-d)KOHOMUYECKUX H

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




HHTCrpajia; IMPUBOAUTL HNPHUMEPBI MATCMATHUYCCKOTO MOIACIHNPOBAHUA C

noMouibio 1udepeHnaibHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHIATHAMU: Tpaduk GyHKIMU, oOpaTHAs QYHKIUA,
KOMIO3UIMS (QYHKUMHA, JMHEWHas (QYHKIUS, KBaJpaTU4Has (yHKIuS,
panyoHanmbHast (QYHKIUS, CTEMEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIUHU, MOKa3aTeJbHAS W
norapupmudeckass (yHKIWH; YMEHHE CTPOHUTh TpaduKd HU3YyYSHHBIX
¢GyHKUMH,  BBINONHATH  TpeoOpa3oBaHuss  rpadgukoB  GyHKUUH,
UCTIOJB30BaTh TpaUKH Ui U3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH, MpH
peleHNH 3a7a4y U3 JAPYrMX Y4eOHBIX NMPEIMETOB U 3a/1ady U3 peaslbHOU
KU3HHM, BBIpaKaThb (GopMyJaMH 3aBUCUMOCTH MEXAY BEIUYMHAMU;
UCTOJIb30BaTh CBOMCTBA W Tpa@uku (QyHKIMHA Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Jady C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pematbh TEKCTOBbIE 3a7aud pPa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JIBXKEHHE, paboTy, CTOMMOCTh TOBAPOB M
yCIIyT, HaJOTH, 3aJja4d U3 00JIAaCTH YIpaBJiIeHUs JIUYHBIMU U CEMEUHBIMU
(¢uHAHCAMU); COCTABISATH BBIPAKCHHS, ypaBHEHHs, HEPABEHCTBA U MX
CUCTEMBI II0 YCIOBUIO 3aJayd, HUCCIEN0BAaTh IIOJyYEHHOE pEUICHUE U
OLIEHUBATh MPABIONOJ00OHOCTh pPE3YJIbTATOB, YMEHHE MOJCINPOBATH
peasbHbBle CUTyallMM Ha S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAYKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a1a4l, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAaHHUEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MMOJYUECHHBII pe3ynbTart

YMeHne onepupoBaTh MOHATUSIMH: CpelHee apu]MeTudeckoe, MeIraHa,
HanOoJIbIlIee W HAMMEHBIIIee 3HAUYCHUS, pa3Max, AUCIIEPCUsl, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE H3BJICKAaTh, WHTCPIPETHUPOBATH
nH(popMaIrio, MPeICTaBICHHYIO B TaOJIWIaX, HA IUarpammax, rpadukax,
OTPAXKAIOIIYI0 CBOWMCTBA PEalbHBIX MPOLECCOB U SIBICHUM; MPEACTABIATH
WHPOpMAILIMI0O C TOMOIIBI0 TaOJNMIl W JMarpaMM; HCCIEIOBATh
CTaTUCTUYCCKUC OAHHBIC, B TOM 4YHCJIC C MNPHUMCHCHUCM I‘pa(bI/I‘-IGCKI/IX
MCTOOOB U SJICKTPOHHBIX CPCACTB, Fpa(i)I/I‘-IeCKI/I ucciaeaoBaTb COBMECTHBIC

HaOJIOACHNUS C IOMOIIBIO TUArPaMM PACCEUBaHUS M JTMHEHHOU perpeccuu

YMeHHe onepupoBaTh IOHATUAMU: CIy4YaWHBI ONBIT U CIIydaliHOE

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




BEPOSATHOCTh C UCIOIB30BaHUEM TpadUUYecKUX METOJIOB; MPUMEHSTh
(bOpMyIBI CIIOKEHUSI W YMHOXXEHHSI BEPOSITHOCTEH, (HopMyiy IOJHOM
BeposTHOCTH, (hopmyny beprHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOSTHOCTH PEANbHBIX COOBITHIL; YMEHHE OIEePHUPOBATH
MOHATUSIMH:  CITydaiiHass BEJIIMYHMHA, pPACIpENEICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXHUJIaHWe, JHUCIEPCHS W CTaHJAPTHOE OTKJIOHCHHUE
CIIy9aiilHOW  BEJMYWHBL, (QYHKIUU  paclpeiesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOTO paclpeeleHuii; yMEeHne
UCIIOJIb30BaTh CBOMCTBA M3yYCHHBIX PACIpPENCICHUN NI pelleHHs 3a/1a4;
3HAKOMCTBO C MOHSTHSAMU: 3aKOH OOJIBIINX YUCEN, METOABl BEIOOPOUHBIX
UCCIICIOBaHUM; YMEHUE TPUBOAUTH TPUMEPHI NPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPHUPOAHBIX M OOIIECTBEHHBIX SBICHUSAX; YMEHHE
OTIepUPOBATH MOHATHIMH: COYETAHUE, MEPECTAHOBKA, YMCIO COYETAHUH,
YHCJIO  TIEPEeCTaHOBOK, OwHOM  HpIOTOHA; yMEHHWE  MPHUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS [UIS PEIICHUS 3ajad; OICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIPETUPOBATH MOJTYYCHHBIN pe3ynbTaT

VYMenue OICpHUpPOBATH IIOHATUAMMU: TOYKa, npsamas, IINIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTJIa, INIOCKUNA YIroJl, IBYIPaHHBIN
YroJI, TPEXTPaHHBIN YTOJl, CKPEUIMBAOIIMECS MPSAMbIC, NapPAIUIEIbHOCTh U
NEPHNCHAUKYJIAPHOCTh IMPAMBIX U HJIOCKOCTef/'I, yroj MeExAay IMIpsAMbIMHU,
Yrojl MEXAYy MNpsIMOM H IUIOCKOCTBIO, Yrod MEXIAYy IUIOCKOCTSMHU,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMY,
pacCTOsHUE MEXKIY IIOCKOCTSIMHU; YMEHME HUCIIONIb30BaTh IPU PELICHUU
3aJa4 U3ydeHHble (PAKTHI M TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKpPYKAIOLIEr0 MHpa; CTPOMTh MaTeMaTH4YeCKHe
MOJEIU C IOMOUIbK0 TE€OMETPUYECKUX IOHATHNH M BEJIWYMH, pEIIaTh

CBSA3aHHBIC C HUMU IIPAKTHUYCCKHUC 3a1a9Un
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VYMeHue onepupoBaTh MOHATHAMH: IUIOIIanb (QUIYpbl, 00bEM (GUTYpHI,
MHOTOTPaHHUK, IPAaBHJIBHBI MHOTOTPAaHHUK, CEYEHHE MHOTOrpaHHHKA,
Ky0, mapaienenune], NOpu3Ma, NHpamMuaa, (urypa M MOBEPXHOCTH
BpallleHUs, MWIMHAP, KOHyC, mmap, cdepa, miomanb chepsl, MUIOMAIL
MOBEPXHOCTH NHPAMHIbI, MPHU3MBI, KOHyca, IWIWHApa, 00BEM Kyoa,
NOPSIMOYTOJIBHOTO TMapaulefieNuIeaa, MHUpaMHUIbl, MPU3MbI, LHWIMHIPA,
KOHYycCa, IIapa, pa3BEpPTKa IMOBEPXHOCTH, CEUEHHs] KOHyca M LMJIMHIPA,

mapamicjibHblCc OCH HWJIM OCHOBAHHMIO, CCYCHHUC IIapa, IIJIOCKOCTbD,




Kacaroutascs chepbl, HMIMHIPA, KOHYCAa; yMEHHE CTPOUThb CEUEHHUE
MHOTOTpaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalLICHUs, UX CEUYEHHUs, B TOM YHCIIE C ITOMOILIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE MPUMEHSTHh CBOMCTBA I'€OMETPUUYECKUX (PUTyp, CaMOCTOATEIHHO
(bopMynupoBaTh ONpeAeseHusl U3ydyaeMbIX (PUTyp, BBIABUTATh TUIIOTE3BI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYECKUX (uryp, 0oOOCHOBBIBATH WIIH
OlpoBepraTh MX; YMEHHE NPOBOIUTH Kiaccuukanuioo Quryp 1o
pPa3IMYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOJUMBIE JIOTIOJTHHUTEIBHBIC

MMOCTPOCHUS
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YMeHue onepupoBaTh MOHSATHSAMM: JIBKEHHE B  IPOCTPAHCTBE,
napasuieNbHbId TepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHHe MOA00Ms, MOJ0OHBIE (QUIYpBl; YyMEHUE
pacro3HaBaTh paBHBIC W TMOAOOHBIC (UTYpPHI, B TOM YHCJIE€ B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUCCKUE OTHOLICHHS TIPU
pelIeHNH 3aJa4; HaXOJWUTh TEOMETPUYCCKHE BEIMYWHBI (IUIMHA, YOI,
JI01ab, 00BbEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YYCOHBIX MPEIMETOB U
U3 peasbHOW KM3HH, YMEHHE BBIUHCIATH T€OMETPUYECKHE BEIHMIUHBI
(mHA, yroj, IUIOMIAJb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (OPMYIIBI U METOIBI, B TOM YHCIIC: IUIOIMAAb MOBEPXHOCTH
MUPaMUJIBI, TIPU3MBI, KOHYCa, MWIMHIPA, IUIOM@Aab cdepbl; 00BEM Kyoa,
NPSIMOYTOJIBHOTO — MapajUieNienuIesia, MHUPaMUIbl, MPU3MBL, HIUHIPA,

KOHYCa, [l1apa; YMEHHE HAXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (pUTyp
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YMeHue onepupoBaTh MOHATUSAMH: IMPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKHU, KOOPJIHWHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pas3loKeHHE BEKTOpa Mo Oas3ucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENIEHUE, Yroll MEXIY
BEKTOPAMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

JUTSL pelIeHHs FeOMETPUUECKUX 3aa4 U 3a/1a4 APYruX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOIXOMAIINNA METOT IJIsl pEIeHUs 3a7a4H; TIOHUMaHNe
3HAYUMOCTA MATEMATHKU B H3YyYCHUHM TMPUPOIHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHMM; yMEHHE paclio3HaBaTh MPOSIBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHl MATEMATUYECKHUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTEMAaTUYECKOW HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

11 HarypanbHblie u niensie uncia. [Ipu3Haky AeTUMOCTH LENbIX YHACE

12 Pammonanbupie umcina. OOBIKHOBEHHBIE W JECATUYHBIC JpOOM, MPOLIEHTEHI,
' OeCKOHEYHBIE TIEPHOIUIECKUE APOOH

13 ApudmMeTnuecKkuii KOpeHb HaTypaJbHOW cTeneHu. J[elcTBUs ¢ apuPMETHYCCKUMU
' KOPHSIMHU HaTypaJbHON CTENEHH

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

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

1.6 Jlorapudwm uucna. /lecaTHIHbIE U HATYpPAIbHBIC JTOTAPHUPMBI

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

1.8 [TpeoOpa3oBaHue BHIpAKSHHUNA

1.9 KommuiekcHbie uncna
2 VYpaBHEHMS 1 HEpaBEHCTBA

2.1 Llenbie u 1poOHO-palIOHANIbHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YpaBHEHUS

2.5 Ienbie 1 1pOOHO-paLIMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toka3aresnbHble U JorapupMuyecKkre HepaBeHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CHCcTEeMBbI 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

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




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

3 ¢ynkuuu. YétHble 1 Heu€THBIe pyHKuMU. [leproanueckue GpyHKIMH
OOnacTh ompeneraeHUs U MHOXKECTBO 3HadeHMH ¢yHkuuu. Hynu ¢yHkuun.
32 [TpomexxyTkn  3HAKONOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBI (QyHKIMH. HambGonbliee M HauMeHbIIee 3HAYCHUE
(GYHKLIMHU HAa TPOMEXKYTKE
33 CrenenHass (yHKUUS C HaTypajJbHBIM M LEJNbIM Moka3ateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Moka3arenpHas u torapudmudeckast QyHKIMH, UX CBOWCTBA U TPaUKH
36 Touku paspbiBa. Acumnrorsl rpapukoB ¢yHkumid. CBoiicTBa  (YHKUHUH,
' HETpEepPHIBHBIX Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHs [TOCIEI0BATEILHOCTEN
3.8 Apudpmernueckas 1 reoMmeTpudeckas nmporpeccun. @opmyia CI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHainza
4.1 [TpousBogHas GyHkiuu. [Ipor3BogHbIE 31€eMEHTAPHBIX (QYHKLIUI
[IpumeHeHne MNpOU3BOMHON K UCCIENOBaHHIO (YHKIMNH Ha MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. HaxoxeHue HanOOJNBIIET0 U HANMEHBINETO 3HaYeHHUS (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuaTerpan
5 MHoxecTBa 1 JIOrMKa
5.1 MHuo>xecTBO, oneparuy HajJ MHOKecTBaMH. [narpammel Diinepa — Benna
5.2 Jloruka
6 BeposATHOCTH U CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHoCcTh
6.3 KombOuHatoprika
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena U MOBEPXHOCTH BPALIEHUS
7.5 KoopauHaTsl 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN

HUHTEPHET






