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HOACHUTEJBHAA 3AIINCKA

['eomeTpus siBnsSeTCs OAHUM K3 0a30BBIX KypCOB Ha YpOBHE CpEIHETrO
obmiero oOpa3oBaHMs, TaKk Kak O0OECIEUYMBAET BO3MOXXHOCTb H3YUYECHHUS
AUCUMIUIMH ~ €CTECTBEHHO-HAYYHOM  HANpaBIE€HHOCTH M MPEIMETOB
ryMaHUTapHOTO IHKIa. [IoCKONIBKY JorHuecKkoe MbIUIeHHEe, GOpMUPYEMOe TPU
U3yYeHUH  OOydYarollMMHCS  TMOHSATUHHBIX  OCHOB  TIEOMETPHUM,  IpHU
J0Ka3aTeIbCTBE TEOPEM H MIOCTPOCHHUH LIETIOUKH JIOTUYECKUX YTBEPKICHHUM MPU
pELIEHNU T€OMETPUUYECKUX 3ajjad, YMEHHME BBIBUTATh U OIIPOBEPIaTh TUIOTE3bI
HEMOCPEACTBEHHO MCIOJB3YIOTCS MPHU PEIICHUHU 3a/1a4 €CTECTBEHHO-HAYyYHOTO
[IUKJIa, B YACTHOCTH (PU3NYECKUX 3a/1ad.

Ilenp ocBoeHuss mporpammel yuyeOHoro kypca «['eomerpuss» Ha
yrayOn€HHOM  ypOBHE —  Ppa3BUTHE  HMHAMBHUIyaJbHBIX  CIIOCOOHOCTEH
oOydarommxcs MNPy HU3YYCHHH TEOMETPUH, KaK COCTaBISIONIEH MpeIMeTHON
obnactn «MaremMaTuka U MHPOpPMATHKa» yepe3 OOecreueHUue BO3MOKHOCTU
npUOOpETEHUsT U HCIIONb30BaHUs Oojee TITyOOKHX IeOMETPUUECKUX 3HAHUN U
ACUCTBUI, CcHeUu@UYHBIX TEOMETPUHM, W HEOOXOAMMBIX JJs YCHEIIHOTO
npo(ecCHOHANBHOrO  O0pa3oBaHMsI,  CBSI3aHHOTO  C  HUCIOJb30BaHUEM
MaTEeMaTHKH.

[TpuopureTHBIMH 3aa4yaMHi Kypca T€OMETpUU Ha yriyOJEHHOM YypOBHE,
pacIIMpPSIIOIIMMH U YCUJIMBAIOLIUMU Kypc 0a30BOI0 ypOBHS, SIBISIFOTCS:

paciIMpeHne MpeICTaBICHHs O TEOMETPUHN KaK YaCTH MUPOBOU KYJIbTYPbI
1 GOpMUPOBAHNE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

(dbopMupOBaHKE MPENCTABIEHHUS] O MPOCTPAHCTBEHHBIX (PUrypax Kak o
BAXHEHUIINX MaTEeMaTHUYECKUX MOJENSIX, MMO3BOJISIIOIIMX OMHUCHIBATh U U3Yy4aTh
pasHbIe SBIICHUS OKPYXKAIOIIEr0 MHUpA, 3HAHUE TOHSATUHHOIO ammapara To
pazneny «CrepeoMeTpus» yueOHOro Kypca reOMeTpuu;

dbopMupoBaHHe  yMEHHSA  BJQJE€Th  OCHOBHBIMH  MOHSTHUSAMH O
IPOCTPAHCTBEHHBIX (UTypax W MX OCHOBHBIMH CBOWCTBAaMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE WX MPHUMEHATb, YMEHHUS JOKAa3bIBaTh TEOPEMBbl U HAXOJIUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEIICHUS 3a]a4;

dbopMupoBaHHE YMEHHs paclo3HaBaTh Ha YepPTEekKax, MOJCIIX U B
pealbHOM MHUpPE€ MHOTOTPAaHHMKM M Tela BpallleHUs, KOHCTPYHUPOBATh
reOMETPUUYECKHE MOICIH;

dbopmupoBanue OHUMaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO
MOCTPOCHUS MAaTeMaTUYeCKUX TEOpHil, (OpMUPOBAHWE TOHUMAHHS POJIH
aKCMOMATHKH TP MPOBEACHUN PACCYKICHUH;

dbopMupoBaHrE YMEHUS BIAJETh METOJIaMHU JI0KA3aTEIbCTB U aJITOPUTMOB
pelleHusl, yMEHHsI UX NMPUMEHSTh, IPOBOJUTh JOKAa3aTEIbHbBIE PACCYKICHUS B
XOJIe pEIICHHs CTEPEOMETPUYECKUX 3aJad H 3aJad C [PaKTUYECKUM
colaepkaHueMm,  (opMHpOBaHHME  MpPEJICTaBICHUS O  HEOOXOJIUMOCTHU
J0Ka3aTeNbCTB MpU OOOCHOBAHMM MAaTEMaTHYECKHX YTBEPXKICHUH U poiu
aAKCMOMATHKH B MPOBEICHUH JACTyKTUBHBIX PACCyKICHHUH;

pa3BUTHE W COBEPIICHCTBOBAHME WHTEJUIEKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00yJaromuxcs, IMO3HAaBaTEJIbHOMN AKTUBHOCTH,
UCCIIEIOBATENFCKUX YMEHUHN, KPUTUYHOCTH MBIIIICHUS, UHTEpPECca K N3YUCHUIO
reoOMeTpHH;

(dbopMupoBaHue (YHKIIMOHAIBHON IPaMOTHOCTH, pEJIEBAHTHOM
rE€OMETPUU: YMEHHUS PACIO3HABATh TMPOSBICHUS TE€OMETPUUYECKUX TOHSITHH,
OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHBIX MXU3HEHHBIX CUTyallUsIX WU TpU
U3YYCHUU JIpyTUX Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEH U



3aKOHOMEPHOCTEH, MOJIETUPOBAHUS PEAlbHbIX CHUTyalluid, WCCIEeI0BaHUs
MOCTPOEHHBIX MOJIeNIel, MHTEPIPETALUU MTOJTYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIEp)KATEIbHBIMU JIMHUAMU y4eOHOTO Kypca «['eomeTpusi»
B 10-11 xmaccax sBmsarorcsa: «lIpsMble M IIIIOCKOCTH B NIPOCTPAHCTBER,
«MHororpannukmn», «Tema BpameHus», «BEKTOppl W KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU TE€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOyYEHUS B
10—-11 xnmaccax, OTHOCHUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM y4eOHOTO Kypca,
a (QopMHUpOBaHUE JIOTHUYECKHUX YMEHUW paclpefensieTcss HE TOJBKO I10
COJIEp)KaTeNbHBIM JIMHUSIM, HO W 1o TrojgaM oOydeHus. CopaepkaHue
oOpa3oBaHUs, COOTBETCTBYIOIIEEC TPEIMETHBIM pe3yjbTaTaM OCBOCHUS
denepasibHOM paboyelt MporpaMMbl, paclnpeeEHHbBIM [0 TojJaM OOyYeHus,
CTPYKTYPUPOBAaHO  TakuM  oOpa3oM, 4YTOObl KO BCEM  OCHOBHBIM,
MPUHITUITHATBHBIM BOIIPOCAM OOyYaroIIHecs: 0Opalainuch HEOAHOKPATHO. DTO
MO3BOJIIET OpPraHU30BaTh OBJIAJICHUE TCOMETPUUYECKUMH TOHSATUSIMU U
HABBIKAMH TIOCJIEIOBATENILHO M TOCTYIATEIbHO, C COOJIIOJCHUEM MPUHIIUIA
MPEEMCTBEHHOCTH, a HOBbIE€ 3HAHUS BKJIIOYaTh B OOILIYyI0 CHUCTEMY
F€OMETPUYECKUX TMPEJICTABICHUN OO0YyUYaroIIuXCs, pacuiupsis W yrayouss e€,
o0Opa3ysi IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHUIO TeOMETPUM Ha YIIyOJEHHOM YPOBHE IO3BOJISET:

CO3/1aThb  YCIIOBUSA IS I(Hcg(bepeHuHauHH oOy4eHHus, TOCTPOCHUS
WHJIMBUAYAJIbHBIX 00pa3oBaTEIbHBIX MPOrpamMM, OOECHeUuTh YriayOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBISIONIEH yueOHoro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIIUXCS K MPOJOJKEHUIO M3YUYEHUS MaTEMaTHUKU C
y4€ToM BbIOOpa Oyayiiei mpodeccuu, odecrieurnBasi MPEeMCTBEHHOCTh MEXKIY
o0muM u npodeccuoHanbHBIM 00pa30BaHUEM.

Ha usyuenue yueOGHoro kypca «l'eomerpusi» Ha yriayOinEHHOM YpOBHE
otBoautcs 204 gaca: B 10 xmacce — 102 yaca (3 gaca B Hegenio), B 11 kmacce —
102 yaca (3 yaca B HeJIEJIIO).



COAEPKAHUE OBYUEHUSA
10 KUIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHS CTEPEOMETpPHM. TOYka, TmpsMas, IUIOCKOCTD,
npoctpancTBo. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOSCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U CIEIACTBHS U3 HUX.

B3anMmHOE pacmosiokeHHE NpPSIMBIX B IMPOCTPAHCTBE: IEpPECEKaroIuecs,
MapajuyieJbHble M CKpelIMBArOKecs npsimble. [IpU3HaKM CKpemMBarOIIMXCA
npsaMbIXx. [lapayenpHOCTP HpsAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuielibHble TpPSIMbIE B MPOCTPAHCTBE, MAPAJUIENBHOCTh TPEX MPSIMBIX,
[IapajuIeNIbHOCTh IPSAMOM M IUIOCKOCTH. I[lapamnenbHOoe W LEHTpaIbHOE
MPOEKTUpOBaHUE, N300paxeHue Guryp. OCHOBHbIE CBOMCTBAa MapajlieIbHOTO
npoekTupoBanus. M3o0paxkenne ¢uryp B mapawieIbHOW MPOEKIUU. YTIBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH, YTOJd MEXAy MNPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEH:  MapajulelibHble  IUIOCKOCTH,  CBOWMCTBA
napajyiebHBIX TI0CKOoCcTe. [lpocreiiiue mpocTpaHCTBEHHBIE (DUTYpHI Ha
IJIOCKOCTHU: TETPA3P, NapAJIIEIENHUIIE]T, TIOCTPOCHUE CEUEHU .

[lepneHAUKYISIPHOCTD NPSIMOW U TJIOCKOCTH: MEPIEHANUKYIISIPHBIE IPAMBIE
B MPOCTPAHCTBE, MPAMBIE MapajUIeIbHbIC U NEPIECHAUKYJISPHBIE K IIOCKOCTH,
IIPU3HAK NEPHEHAUKYISIPHOCTH MNPSAMOM M IUIOCKOCTH, TEOpemMa O MpsSMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE MIPOEKTUPOBAHUE.
IlepneHauKynssp ¥ HAaKJIOHHBIEC: PACCTOSHUE OT TOYKM JI0 IUIOCKOCTH,
paccTosiHMEe OT MNPSAMOM A0 IJIOCKOCTH, MPOEKUUS (PUIypbl Ha IJIOCKOCTD.
[leprieHIUKYISIPHOCTh IUIOCKOCTEM: MpPH3HAK NEPHEHAUKYISIPHOCTH JBYX
IocKocTer. Teopema 0 TpEX MEPHEHIUKYISPaX.

YTIabpl B IPOCTPAHCTBE: YO MEKIY IMPSMOUN U INIOCKOCTHIO, JBYTPAHHBIN
yYroj, JUHEWMHBIM YroJl JBYTPAHHOrO yria. TpEXTrpaHHbIA U MHOTOTPAaHHBIC
yriibl. CBOMCTBA MJIOCKUX YTJI0B MHOTOrpaHHoro yria. CBOMCTBa IUIOCKUX H
JIBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yriia. TeopemMbl KOCUHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKHU

Buasl MHOTOrpaHHUKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yrojipHas
npu3Ma, MpsMasi U HAKJIOHHAs MPU3MbI, OOKOBasi W TIOJIHASI TOBEPXHOCTH
npusmsl. [lapannenenunen, NpsMOyroJbHBIN MapajyIeaenuIle]l 1 €ro CBOMCTBA.
Kparuaiiiine nyTd Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammuaa: n-yrospHas nupamuja,
npaBuwibHas U yceu€HHas nupamuibl. CpoiicTBa pédbep U OOKOBBIX TpaHe
MpaBUWIbHOW nupaMuibl. [[paBuibHbIE MHOMOTPAHHUKU: MPABUJIbHAS MPU3MA U
IpaBWJIbHAS NUpaMua, NPaBUIIbHAS TPEYroyibHas MUpPaAMHUIa U TMPABHIbHBIN
TeTpadp, Kyo. [IpeacraBienrne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
TOEKAdP U UKOCAIP.

Bbrancnenne 571€MEHTOB MHOTOTPAHHUKOB: pEOpa, OUAroHalIM, YTIIbL.
[Inomans OGOKOBOW MOBEPXHOCTU W TOJHOW TMOBEPXHOCTH TPSIMOUM MPU3MBI,
IUIOLIAJb OCHOBAHMM, TeopemMa O OOKOBOW IMOBEPXHOCTH MPSAMON MPHU3MBI.
[Inomans OOKOBOW MOBEPXHOCTH W IMOBEPXHOCTU MPABUIBHON MHUPaAMUJIBL,
TeopeMa O IUIOIIAAN YCEYEHHOW TUPAMHU/IBI.

CummMmeTpuss B TPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUM MPABUIBHBIX
MHOTOrpaHHUKOB. CUMMETpHUsI B IMPABUIBHOM MHOTOTPAHHHUKE: CHUMMETPHS



napajuiesIeiunea, CUMMETPHUSA TIPABUIIBHBIX IPU3M, CUMMETPUS IPaBUIBHOU
IIUPAMHUIBI.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHI KOJUIMHEAPHBIC, COHANPABIECHHBIE W MPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBeHCTBO BEKTOpPOB. JIeWCTBUS C BEKTOPAMH:
CJIO)KEHHME U BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXECHUE
BEKTOpa Ha 4ucio. CBOMCTBA CIIOXKEHHS BEKTOpOB. CBOWCTBA YMHOXKEHUS
BeKTOpa Ha yucino. Ilonsatme  koMmiiaHapHele  BeKTOpbl.  IIpu3Hak
KOMIUIAHApHOCTH TpEX BeKkTopoB. [IpaBuno napamwienenunena. Teopema o
Pa3JIOKEHUH BEKTOpA MO TPEM HEKOMIUIAaHAPHBIM BekTopam. lIpsmMoyronbpHas
CUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopaunaTtel Bektopa. CBs3b MEXay
KOOpAMHATAMH BEKTOpPa M KOOpPAMHATAMM TOYEK. YTOJI MEXKIy BEKTOPAMH.
CkassipHOE IPOU3BEACHUE BEKTOPOB.
11 KITACC

Tesia Bpamenust

[loHsiTHSA: UMIUMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAs IOBEPXHOCTb,
cepuueckas MOBEPXHOCThb, OOpa3yrolye MoBepxHocTeld. Tena BpalieHus:
HWIMHAP, KOHYC, YCeUEHHBIM KOHYC, cdepa, map. B3zanmHoe pacnosnoxxeHue
chepsl M IUIOCKOCTH, KacaTelibHas IIOCKOCTh K cdepe. M3oOpaxeHue Tten
BpalleHMs Ha II0ocKocTU. Pa3BépTka unnuuapa u konyca. CummeTpus cepsl u
mapa.

O6béM. OcHoBHbIE CBOMcTBa 00BEMOB Ten. Teopema 00 o00BEME
OPsMOYTOJIBHOTO TNapajienenunena u ciueactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOM MpHU3Mbl, IWIMHAPA, OUpaMuibl M KoHyca. OObEM Imapa u
[1apOBOI'0 CErMEHTA.

KomOuHauuu Ten BpalleHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
UWIMHAP, omucaHHas okosno uunuHapa. llepeceuenue cdepsl u mapa c
iockocThio. Kacanue mapa u cdepsl miaockocteio. [loHsTHE MHOTOrpaHHMKA,
OMKMCAHHOTO OKOJIO c(ephl, cepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIlCHNUS.

[lomazp MOBEPXHOCTH LUINHAPA, KOHYCA, IUIOMIa/b ChEPhI U €€ YacTew.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IMJIOMIAACH MOBEPXHOCTEU
nono0HbIx Quryp. [IpeoOpazoBanue noaodus, romoteTus. Pemienue 3agau Ha
IUIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[locTpoeHne ceyeHU MHOTOIPAHHMKOB W TE€JI BpAIICHUS: CEYCHUS
nuIMHApa (MapaiebHO W MEPHEeHIUKYJISIPHO OCH), CEYEHHUs KOHyca
(mapansenbHble OCHOBAaHUIO M MPOXOJSLINE Yepe3 BEpLIMHY), CEUCHHS IIapa,
METO/Abl IOCTPOEHUSI CEYEHUH: METOJ  CIIEI0OB, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMSI, METO/] IIEPEHOCA CEKYLIECH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

Bekropel B mpocTtpancTBe. Onepaumu HaJ BEKTOpaMH. BekTropHoe
YMHOKEHHE BEKTOpOB. CBOICTBAa BEKTOPHOrO0 yMHOEHHs. IIpsiMmoyrosibHas
cuctemMa KoopAuHAT B mnpocTpaHcTtBe. Koopaunatel Bektopa. Pasznoxenue
BekTOopa 10 ©Oasucy. KoopauHATHO-BEKTOPHBIM METOJ TIpU  PEIICHUU
reOMETPUYECKUX 3a/aY.

JIBU:KEeHMSI B IPOCTPAHCTBE

JBrkernst npoctpancTsa. OroOpakeHus. JIBIKEHUsI U paBEHCTBO (QUryp.
OOwuue cBoiicTBa JBMXKEHMH. Bunubl nBWXKeHUI: mnapamienbHbI IEpeHoc,



IEHTPAIbHASI CUMMETPHs, 3€pKajbHasi CUMMETPHS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA

«'EOMETPHSl» (YIJAYBJEHHBI YPOBEHHb) HA YPOBHE
CPEJHETI'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxxaanckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMM  OOydYaromerocs  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIIECTBA, MPE/ICTABICHUE O
MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHUMH,
MpOLeyp TPaKJAHCKOTO oO0IecTBa (BBIOOPHI, OMPOCHI W JAPYroe), YMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHHM C HX
GyHKUUSIMHY ¥ HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON UJIEHTUYHOCTH, YBAKEHUS
K MPOIUIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IIECHHOCTHOE OTHOILICHHE
K JOCTHKEHHMSIM POCCUUCKUX MAaTeMaTUKOB M POCCUHCKOW MaTEMaTHYECKOMN
IIKOJIbI, UCIOJb30BAHUE ATUX JOCTHXKEHUN B JPYTrMX HayKax, TEXHOJOTHSX,
chepax YKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHUE JTyXOBHBIX LHEHHOCTEN POCCHIICKOTO HapoJa,
chOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, OTHUYECKOTO IIOBEIICHUS,
CBSI3aHHOTO C MPAaKTHYECKUM TMPUMEHEHUEM JOCTH)KEHUW HayKu U
NEATEIbHOCTBI0 YYEHOrO0, OCO3HAaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTONYMBOTO OyAYIIETo;

4) 3cTeTHYECKOEe BOCIIMTAHME:

ACTETUYECKOE OTHOILIECHHE K MHPY, BKJIIOUAsl 3CTETUKY MATEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajaad, pEelIeHU, paccyXIeHuu,
BOCIIPUUMYHMBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHUE:

chOpMHPOBAHHOCTh YMEHHUS TPHUMEHITh MaTEMaTUYECKHE 3HAHUS B
MHTEpecax 370pOBOTO U Oe3omacHOoro oOpasza KU3HHU, OTBETCTBEHHOE
OTHOILIEHHE K CBOEMY 3/I0pOBBIO (3I0POBOE MHUTAHUE, c6aJ1aHCHpOBaHHHﬁ
PEXUM 3aHATUN U OTIbIXA, peryligpHas (pu3nvecKkas akTUBHOCTD), (U3HUECKOE
COBEPIIEHCTBOBAHUE npu 3aHATUAX CIIOPTHUBHO-03J0OPOBHUTEIBHOM
NESITEBHOCTBIO;

6) TpynoBoe BocniuTaHUE:

TOTOBHOCTh K TpPYyHIy, OCO3HAaHWE IIEHHOCTU TPYAOTIOOWS, HHTEpEC K
pasiu4HbIM _ cepaM  NPOHECCHOHANBHON  ACSTENbHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymieit npodeccuu W peaau3oBbIBaTh COOCTBEHHBIC J>KHU3HEHHBIC TUIAHbI,
TOTOBHOCTh M CIOCOOHOCTP K  MaTreMaTHYeCKOMY oOOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU >KU3HHU, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUU IPAKTUYECKUX 3a]1ad4 MaTeMaTUYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh JKOJOTUUECKON KYJIbTYphl, MOHUMAHUE BIUSHUSI
COIIMATIbHO-DKOHOMUYECKUX  MPOILIECCOB HA COCTOSIHUE TPUPOJHOW U
COLIMAJILHOM Cpelibl, OCO3HAaHHWE TJIO0AJIBHOIO XapakTepa 3KOJOTHMYECKHX
mpo0seM, OpUEHTAIH Ha TPUMEHEHNE MaTeMaTHYECKUX 3HAHUUN JJISl pelieHus
3a/1a4 B 00J1aCTU OKPYXKAIOIIEH Cpejibl, TUIaHUPOBAHUE TTOCTYIKOB M OIEHKH UX
BO3MOKHBIX MTOCHEACTBUN JIJIs1 OKPYKAIOIIEH CPEJIbl;



8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKHM W  OOIIECTBEHHOW MpPaKTUKH, MOHUMaHUE
MaTeMaTUYeCKOW HAyKd Kak cepbl 4eloBEeYECKON IesTeNbHOCTU, 3TANOB €€
pPa3BUTUSI M 3HAYMMOCTH U1 PAa3BUTHA UMBUIM3ALUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKH U MaTeMaTUYECKOW KyJIbTypOl KakK CpPEJCTBOM IO3HAHHS MHpA,
TOTOBHOCTh OCYILIECTBIIATh MPOEKTHYIO M HMCCIEAOBATENBCKYHO JEATEIbHOCTD
WHJVMBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTesibHbIE YHHMBepcaJbHbIe yueOHbIE

neiicrBus bazoBble Tornyeckue aAeicTBUs:

BBISBJISITH M XapaKTEPHU30BATh CYLIECTBEHHBIE MPU3HAKU MAaTEMAaTHUUYECKUX
OOBEKTOB, TOHSATUH, OTHONICHUH MEXIy TMOHITHSIMH, (HOPMYIUPOBATH
OINpPENEIICHUS HOHSATHH, yCTaHaBIUBAaTh CYIlIECTBEHHbIN MPU3HAK
Kjaccu(ukanuu, OCHOBaHUSA i OOOOINEHHMS] U CpaBHEHUS, KpUTEpUU
MIPOBOANMOTO aHAJIN3a;

BOCIIPUHUMATh,  (GOPMYyJIHpOBaTh M  NPeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOINE, YCIOBHBIE;

BBISIBIISAITH ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpOTUBOpEUHs B (haKTax, JaHHBIX, HAOMIOJEHUSIX U YTBEPXKICHUSX, MIpeaaraTh
KPUTEPHUH J1JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUMIL;

JIeJIaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTHMKH, JIE€IYyKTUBHBIX M
MHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

MIPOBOJIUTH CaMOCTOSTENIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKJIECHUA (NpSIMbIE W OT NPOTUBHOIO), BBICTPAMBATh apPryMEHTALUIO,
NPUBOJAUTh TPUMEPBl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHbBIE
CY)KJI€HUS U BBIBOJBIL;

BBIOMpATh Croco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peEUIeHUs, BbIOMpaTh HauOoyiee NOAXOAAIUA C  Y4ETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabcKue 1eiCTBHA:

UCIIOJIB30BAaTh BOMIPOCHI KAK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHUS,
dbopMyIupoBaTh  BOMNPOCHI, (UKCHPYIOIIME MPOTHBOpPEYUE, MNpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH THUIOTE3Y, apTyMEHTUPOBATh
CBOIO MTO3ULINIO, MHEHHE;

IIPOBOJUTH CaMOCTOSITEIILHO CIUTAHMPOBaHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
SBJICHUS, TpOIlecCca, BBIIBICHHIO 3aBUCUMOCTEH MexAy OOBeKTamu,
SBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENTbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJBI IO PE3yJbTaTam
NPOBEAEHHOIO HAONIOEHUS, MCCIEIOBAHUSA, OLICHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE MPOLECCA, a TaKKE BBIJIBUIaTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nunpopmaumei:

BBISIBIISATh JeUIIUTHI MH(MOpMAIMKU, JAaHHBIX, HEOOXOJIMUMBIX NJisi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a/]auH;



BHIOMpAaTh  WHGOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETHPOBATH HH(MOpMAIUIO
Pa3TUYHBIX BUIOB B (JOPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABIATH €€ B pa3InyHbIX (hopmax,
WJLTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATH HaJIEKHOCTh uHpopMaru o CaMOCTOSITEIILHO
c(hOopMyJIHUPOBAHHBIM KPUTEPHUSIM.

KoMmmyHuKaTHBHBIE YHHBepcaJlbHbIE yueOHbIe

nericteusg O0menue:

BOCIIPUHUMATh H  (OpMYyJIHUpOBaTH CYXKIEHUS B COOTBETCTBUHM C
YCIOBHSIMU U LEISIMU OOLIEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOK TOUKY
3pEHUs B YCTHBIX U MIUCbMEHHBIX TEKCTAX, 1aBATh MOSICHEHMSI 110 XOAY PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYyYEHHBIN pPe3yJIbTaT;

B X0JI€ 00CY>KIeHMsI 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
npoOemMbl, pelaeMoil 3a7aud, BbICKA3bIBaTh HWJIEW, HAIICJIEHHbIE Ha TOWCK
pELICHMS], COIOCTABIATh CBOM CYXKIEHUS C CYXKJICHUSMM JIPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3JIMUUE U CXOJCTBO MO3UIIMMI, B KOPPEKTHOU (opme
(GopMyJIMpPOBATH Pa3HOIIACHS, CBOM BO3PAKEHMSI,;

NPEACTaBIATh  pe3yJbTaThl  pEIIEHUs  3aJaud,  OSKCIIEPUMEHTA,
UCCJIEI0BAHUS, MPOEKTA, CAMOCTOSATENbHO BbIOMpPATh (POpMAT BBICTYIUIEHHUS C
y4€TOM 3a/1a4 MPE3eHTAlUU U 0COOEHHOCTEN ayIUTOPUH.

PerynsitTuBHbIe yYHHBepcajbHbIe yueOHbIe

neicrBuss CaMo0OpraHM3anus:

COCTaBJIATH IUJIaH, AITOPUTM PELICHUs 3a7a4uu, BEIOUpaTh CIoco0 pereHus
C Y4Yy€TOM HUMEIOUMXCA PECYpCcOB U  COOCTBEHHBIX  BO3MOXXHOCTEM,
apryMEHTUPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHHH C y4ETOM HOBOU
uH(pOpMaLnu.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTE/VICKT:

BIIaJICTh ~HABBIKAMU  TIO3HABATENBHOM pE(IEKCHM KaKk  OCO3HAHHMS
COBEPIIAEMbIX JEHCTBUA W MBICIUTENBHBIX IPOLECCOB, HMX PE3YJIBTATOB,
BJIAJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS Ipoliecca M Pe3ysbTara
pelleHusl MaTeMaTUYECKOM 3a/1aui;

NpeaBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPH PpELICHUU
3a/layd, BHOCUTb KOPPEKTHUBbI B JESATEIbHOCT HAa OCHOBE HOBBIX
0OCTOATENbCTB, JAaHHBIX, HAWJCHHBIX OIIMOOK, BBISBIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIM U YCJIOBHUSIM, OOBSICHSTH
OPUYHUHBl JIOCTHOKEHUS] WM HEJIOCTH)KEHHUS PEe3yJlbTaTOB JESATEIbHOCTH,
HAXOJIUTh OMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEIBHOCTD:

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
WHIUBUIYAIbHOM palOThl MpU pEHIEHUM YYEOHBIX 3a/1ay, MPUHUMATh LEJb
COBMECTHOM JI€ATEIbHOCTH, MJIAHUPOBATh OPraHU3ALMI0 COBMECTHOM PabOTHI,
pacrpesiensiTh BUABI padoT, I0roBapuBaThCsi, 00CYKAaTh MPOLECC W PE3yIIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax pa60TBI (oOcyxieHns, 0OMEH MHEHMIA,
«MO3rOBBIE IITYpPMBD» W UHBIE), BBIOJHATH CBOIO YacTh pabOThl H
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTMMHU UYJI€HAMHM KOMAaHJbl, OLICHUBATbH
KauecTBO  CBOEr0  BKJaJAa B  OOHMHA  MPOAYKT IO  KPUTEPUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.



NPEAMETHBIE PE3YJIBTATHI

K konity 10 kiaacca oOydaromuiicss Hay4YuTCs:

CcBOOO/IHO OINEpPUPOBATH OCHOBHBIMH TMOHSATUSMHU CTEPEOMETPUU MPH
pelleHny 3aa4 U IPOBEACHUHN MAaTEMaTHUECKUX PacCy KICHU;
NPUMEHSATh aKCHOMBI CTEPEOMETPHH U CIIEACTBHS M3 HUX MPHU PEUICHUH
reOMETPUYECKUX 3a/1aY;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE MPAMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MIPOCTPAHCTBE, NPSIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJHO ~ OIEPHUPOBATH TOHATHSMH, CBA3aHHBIMA C YIJaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXIY NPSIMON U
IUIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMHU C MHOTOTPaHHUKAMHU;
cBOOO/IHO pacrlo3HaBaTh OCHOBHBIC BUBI MHOTOTPAaHHUKOB (IIpH3Ma,
nupamuza, NpsMOYyroJIbHBINA Mapaieraenunes, Kyo0);
KJIaCCI/I$I/IL1Hp0BaTB MHOTOTPAaHHHUKH, BBIOMpas OCHOBAHMS IS
KJIaccu(pUKaluy;

CBOOOZIHO ONEpUPOBAaTh MOHATHUAMH, CBSI3AHHBIMM C  CEUCHHEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

BBIIOJHATh ~ IApalIeIbHOE,  LEHTPaJbHOE U OPTOrOHAJIBHOE
OPOEKTUPOBaHUE (UTYpP Ha IUJIOCKOCTh, BBINOJHATh H300paXKeHUS
(Guryp Ha IIOCKOCTH;

CTPOUTh  CEUYEHHMS MHOTOTPAaHHHKOB  Pa3jIMYHBIMH  METOJIaMH,
BBIMOJHATh (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (PHUTYp: BUJ CBEPXY, COOKY, CHUZY;

BBIUMCIATh IUJIOIAAM TOBEPXHOCTEH MHOTOIPAHHUKOB (TpU3Ma,
nupaMuja), FeOMEeTPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYT;

CBOOO/JIHO OMEpPUPOBATh MOHATHSIMH: CHMMETpPHS B TPOCTPAHCTBE,
HEHTP, OCh M TUIOCKOCTh CHUMMETPUH, LEHTP, OCh H IUIOCKOCTb
CUMMETPUU PUTYDBI;

CcBOOOIHO OTMEPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJMHATaM B TPOCTPAHCTBE;

BBITIOJTHATH ICHCTBUS HaJl BEKTOPaMHU;

pemiath 3aJa4dl Ha J0Ka3aTebCTBO MAaTeMAaTHMYECKUX OTHOIIECHUN U
HaXO0>KJIEHUE F€OMETPUUECKUX BEJIUYMH, IPUMEHSS U3BECTHBIE METO/IbI
OpU pPEUICHUH MaTeMaTHUYeCKUX 3a7ad TOBBIIIEHHOTO U BBICOKOTO
YPOBHSI CII0KHOCTH;

NPUMEHATH MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHCTEMBbl TPHU PEUICHUH CTEPEOMETPHUUECKUX
3ajad;

U3BIIEKAaTh, MPEOOPa30BBIBATh M HHTEPIPETUPOBATH WHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, NMPEeACTAaBICHHYIO Ha
YepTekax U PUCYHKAX;

OPUMEHATh T[IOJIyYeHHbIE 3HAHUS Ha TMpaKTUKE: CpaBHUBATh U
aHaJIM3UPOBATh PEaJbHbIE CUTYallMH, MPUMEHATh U3YUYCHHbIE MMOHSATHS
B IPOLECCE IOUCKA PEIICHUS MaTEeMaTU4YEeCKU CPOpMYIHPOBAHHON
Ipo0JIeMBbl, MOJEJINPOBATh peajbHbIE CUTyallUd Ha S3bIKE I€OMETPUH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIEH C HCIOJIb30BaHUEM
reOMETPUUYECKUX TOHITHI M TEOpeM, ammapara ainreOpbl, pemiaTh



IMPAKTHUYCCKUEC 3ada4d, CBA3AHHBIC C HAXOXACHHCM TI'COMCTPHUYCCKUX

BEJIMYMH;
UMETh NPEACTABICHUS 00 OCHOBHBIX ATalax pa3BUTHUSI TEOMETPHUH KaK
COCTaBHOM 4yacTu (pyHJIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOy4aromuiicss Hay4uTCs:

CBOOOJHO OMEPUPOBATH MOHITHUSIMH, CBSI3AaHHBIMH C ITUIMHAPUYECKOH,
KOHUYECKON M C(hEepuuecKor IOBEPXHOCTSAMH, OOBSICHSATH CIIOCOOBI
MOJTyYCHUS;

OTepUPOBaTh TIOHATHSIMHU, CBSI3AHHBIMH C TEJIaMH  BPAICHUS:
WIMHAPOM, KOHYCOM, Cepoii U Iapom;

pacno3HaBaTh Teja BpalleHus (IWIMHIAP, KOHYC, cdepa U 1ap) u
OOBSCHATH CIIOCOOBI TIOJTYICHHS TEJT BPAIICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PaCIIOokeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEIMYUHBI JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIleHUs,
00BEMBI U TUIONIAIM TTOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpaIleHUs,
T€OMETPUICCKUX TeJI C TPUMEHEHUEM (HOPMYT;

CBOOOJHO OTEPUPOBATH TMOHATUSIMH, CBS3aHHBIMH C KOMOWHAIMSIMHU
TeJI BpAIllEHUS W MHOTOIPAaHHHMKOB: MHOTOTPAaHHUK, BIHCAHHBIA B
cdepy U OmUcaHHBIN 0KOJI0 cephl, chepa, BIUCaHHAsT B MHOTOTPAHHHIK
WJIM TEJIO BPAIICHHUS,

BBIYHCIIATh COOTHOIICHUS MEXIy IUIONIASIMH TOBEPXHOCTEH U
00BEMaMHM TTOJIOOHBIX TET;

n300pakaTh W3y4yaeMmble (PUTYpBHI, BBIMOIHATH (BBIHOCHBIE) TIJIOCKUE
YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYD: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHSI TEJl BPAIICHMUS;

U3BJIEKaTh, WHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh MHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX T'C€OMETPUYCCKUX (UTYpaX, NMPEICTABICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTRE;

BBITIOJTHATH OTEpaIliy HaJl BEKTOPaMHU;

3aJ1aBaTh IIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
pemiarb TeOMETPUYECKHUE 3aJayll Ha BBIUKCICHUE YIJIOB MEXKIY
NPSAMBIMH ¥ TUTOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUW OT TOYKH JI0
IUIOCKOCTH, B I1I€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO
METO/1a TPH PEIICHUN;

CBOOOJTHO OMEpUPOBATh TMOHSATHUSMH, CBS3AHHBIMH C JBUKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKECHUI;

BBITIOJIHATh HM300paXKCHUS MHOTOTPAHHHUKOB M TEJ BpAIICHUS IPH
MapaJJICIbHOM MEPEHOCE, UECHTPAIBbHOM CHMMETPUH, 3EPKAIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSMOiL, mpeoOpazoBaHus mo100us;
CTPOUTh CEUCHHUS MHOTOTPAHHUKOB U TEJ BpAIEHUSA: CCUCHHS
muIMHApa (MapauieIbHO W MEPICHAUKYJISIPHO OCH), CEYCHHUS KOHyca
(mapasienbHbIE OCHOBAHHMIO W TIPOXOSIINC Yepe3 BEPIINHY), CCUCHHSI
mapa;

UCIIOJIb30BaTh METO/bI TMOCTPOEHUSI CEUEHUU: METOJ| CJIeIOB, METOJ
BHYTPEHHETO IPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIECH ITOCKOCTH;
JTIOKa3bIBATh T€OMETPUUECKHUE YTBEPIKIICHUS;

MPUMEHSTh TEOMETPUUECKUE (PAKTHI TSI PEIICHUSI CTEPEOMETPUICCKUAX
3a/1ay, MPEANoiaraloluXx HECKOJIbKO IAaroB PEIICHUS, €CIU YCIOBHS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;



pelars 3aJayd Ha JIOKa3aTeJIbCTBO MATEMAaTUYECKUX OTHOLICHUWA U
HAXO0XKJICHHE T€OMETPUUECKUX BEJIUYUH;

PUMEHSITh MIPOrpaMMHBbIE cpencTBa u AIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBbI MPU PEHNICHUH CTEPEOMETPUUECKUX
3a/ay;

MPUMEHATh  TOJYYEHHbIE 3HAHUS HA TMPAKTUKE: CPaBHUBAT,
AHAJIM3UPOBATh W OLCHUBATH pPEAJbHBIC CHUTYAllUHd, MPUMEHATH
W3YUYECHHBIE MOHSTUS, TEOPEMBI, CBOMCTBA B MIPOLECCE MOUCKA PEIICHUS
MaTeMaTU4ecKu CPOPMYIHPOBAHHONW  MPOOJEMBI, MOJEIUPOBATH
pealIbHbIE CUTYALIMU HA SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOEHHBIE
MOJEJIM C HCIOJIb30BAHUEM T€OMETPUYECKUX IOHATHUI U TEOPEM,
anmapara anreOphl, pemaTh MPaKTUYECKUe 3a/ladyd, CBS3aHHBIC C
HAXO0XJICHUEM F€OMETPUYECKUX BEJINYNH;

UMETh MpeACTaBiIeHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHSI TEOMETPUHU Kak
COCTaBHOM 4acTu (yHJTAMEHTA PA3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10

KJIACC

o 1/
n

Kd

VIMYECTBO YaCoOB

HaumeHoBaHMe pa3iesioB U
TeM MPOrpaMMbl

Bcero

Koutposbhbie padoTsl [[pakTnyeckue padoTsl

G

J1eKTPOHHBbIE (U(PpOoBbHIE)
o0pa3oBaTe/bHbIE pecypchl

Brenenue B crepeoMeTpuio

23

wel

3aMMHO€ PaCIOI0KEHUE
MPSIMBIX B IPOCTPAHCTBE

—

[apasiebHOCTD MPSAMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

—

[eprieHANKYIIPHOCTD MPSMBIX
U IUIOCKOCTEH B
MIPOCTPAHCTBE

25

(TJBI U pacCTOsAHNA

16

CKTOPLI B TPOCTPAHCTBEC

12

Y
MHororpanHuku
H
I

loBTOpEeHue, 00001IeHHE 1
CUCTeEMAaTU3alusg 3HAaHUN

DGIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102




11 KVIACC

HanMeHnoBanue
pa3aesioB U TeM
MPOrpamMmbl

Ne
n/n

Koau4yecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThbI

IIpakTuyeckue
padoTsbI

DJieKTpOHHbIE (UG pPOBbIE)
o0pa3oBaTe/bHbIE pecypehl

AHanuTnyeckas
TEOMETPHUS

15

[ToBTOpEHNME,
000011IcHNE U
CHUCTEMAaTH3aIUs
3HAHUH

15

O0BéM
MHOTOTPaHHUKA

17

4 Tena BpamieHust

24

[Inomann
MOBEPXHOCTHU U
00BEMBI KPYTJIBIX
Ten

6 JBrxeHust

[ToBTOpEHwUE,
000011IcHIE U
CHUCTEMAaTH3aIUs
3HAHUH

17

OBIIEE KOJIMYECTBO
YACOB 110
[TPOIT'PAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBO 4acoB

Konrtpouabsubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3yYeHUs

JIEKTPOHHBIE
nuppoBbIe
o0pa3oBare/ibHbIE

pecypcbl

OcHOBHBIE TIpaBUIIA
M300pakeHHs Ha PUCYHKE
IUIOCKOCTH, MapajuIeIbHbIX
MPSMBIX (OTPE3KOB),
CepeaMHbI OTpE3Ka

[TonsTHA CTEpeOMETpHH:
TOYKa, MpsiMasi, IIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
npaBuiIa N300pakeHHsT Ha
PHUCYHKE IJIOCKOCTH,
napajIebHBIX MPSIMBIX
(OTpE3KOB), CepeIUHBI
OTpe3Ka

IMousTns:
MIEPECEKAIOITUECS
IJIOCKOCTH,
MIEPECEKAOIINECS MpAMast
1 TIJIOCKOCTb;
MOJIYIPOCTPAHCTBO

Tlousus:




nepeceKaronmecs
IIJIOCKOCTH,
nepeceKarmecs npsmas
1 TJIOCKOCTD;
MOJIyIPOCTPAHCTBO

MHororpaHHukH,
n300paKeHNEe MPOCTEUIIINX
IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYFOIIUX
00BEKTOB

MHoOrorpaHHukH,
U300paKeHHE MPOCTEHIIINX
MIPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
HepBbIE CIEICTBUS U3 HUX

AKCHOMBI CTCPCOMCTPHU U
MEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
NIEPBbIE CIECTBUS U3 HUX.
CrniocoOblI 3a1aHUs IPSIMBIX
Y TUIOCKOCTEN B
MIPOCTPAHCTBE.
O603HaueHus NpSIMbIX U
IUIOCKOCTEN

10

N3o6paxkenune ceueHuit




nupamMuibl, KyOa u
IIPU3MBI, KOTOpBIE
OPOXOJAT uepe3 ux peopa.
N3obpaxenue
NEPECEUEHUS MTOTYYEHHBIX
IJIOCKOCTEM.
PackpamuBanue
MMOCTPOEHHBIX CEUCHUH
Pa3HBIMM LIBETaMU

11

N3o00pakeHne ceueHMi
nupamMuibl, KyOa u
IIPU3MBI, KOTOpBIE
OPOXOJAT uepe3 ux peopa.
N3obpaxenune
NEPECEYEHUS MTOTYYEHHBIX
IJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
Pa3HBIMM LIBETaMU

12

N3o00pakeHne ceueHnit
nupaMu/Ibl, Ky0a u
PU3MBI, KOTOPBIE
MPOXOJAT uepe3 ux peéopa.
N3o00pakenune
nepeceyeH sl MOTyYeHHBIX
IIJIOCKOCTEM.
PackpaimmBanue




MMOCTPOCHHBIX CEUCHUI
Pa3HbIMH LIBETaMU

13

N3o0pakeHne ceueHmit
nupamMu/Ibl, Kyoa u
IIPU3MBI, KOTOPBIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakenue
NepeCeUYeHMS OJTyUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEYEHUN
pa3HbIMU LIBETaMU

14

MeTton ciienoB I
MMOCTPOECHUS CEUCHUI

15

Meropn cienoB aiis
HOCTPOCHHS CECYCHUH.
CaolicTBa nepeceyeHuit
OPSMBIX U IUIOCKOCTEH

16

Meron cnenoB s
MTOCTPOCHUS CEUCHHIA.
CBolicTBa nepeceyeHui
HPSIMBIX U IJIOCKOCTEN

17

ITocTpoenue ceuenuii B
nupaMmuje, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co3nanne BBIHOCHBIX
YyepTexel U 3amuch 11aros




IMMOCTPOCHUA

18

[TocTtpoenue ceuennii B
nupaMmuje, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co31anue BLIHOCHEBIX
YepTEekKEW U 3aIUCh 111aroB
MOCTPOCHHUS

19

[Toctpoenue ceuenuii B
nupaMuje, Kyoe o Tpém
TOYKaM Ha pEOpax.
Co3nanne BBIHOCHBIX
YEpTEkKEN U 3aIKUCh 11aroB
MOCTPOCHUS

20

[Toctpoenue ceuenuii B
nupamme, Kyoe 1no Tpém
TOYKaM Ha pEOpax.
Co3nanne BhIHOCHBIX
YEPTEXKEN U 3aIUCh 11aroB
HOCTPOCHHUS

21

IToBTOpeHne
mianumerpun: Teopema o
HPONOPLMOHATIBHBIX
otpeskax. [logobue
TPEYTOJIbHUKOB

22

IToBTOpEHue
manuMeTpun: Teopema
Menenas. Pacuers! B




CEYEHHUAX HAa BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS IUIAHUMETPUU U
CTEpEOMETPUHI

23

KoHnTtponbHas pabota
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

BzaumHoe pacrnionoxxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpemuBaronmecs
npsimele. [Ipusnaku
CKPEIIMBAIOIINXCS
npsameIx. [lapamiensHbie
IpsIMbIE B IPOCTPAHCTBE

25

Teopema 0 CyliecTBOBaHUU
Y €IMHCTBEHHOCTH IPSIMOi
napasuieibHON JaHHOU
IpsMOii, MpoxoasuIeit
4yepe3 TOUKY MPOCTPAHCTBA
Y HE JIeXKaIlel Ha TaHHOU
npsiMoid. Jlemma o
MIEPECCUCHUH
napajuieIbHbIX MPSAMBIX
IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsiMbIX. Teopema o Tpéx
napajiCJIbHBIX IPAMBIX.




Teopema o
CKPELIUBAIOIINXCS MPSAMBIX

27

[TapannensHoe
IPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA
napauIeIbHOTO
IPOEKTUPOBAHUS.
N300pakeHne pa3HbIX
¢Guryp B napajienbHOR
IPOEKLNH

28

L{eHTpanbHas IPOEKIUS.
VYroxa ¢ coHanpaBIeHHBIMU
CTOpPOHAMU. YTOJI MEXIY
psAMbIMHA

29

3amayy Ha I0Ka3aTeabCTBO
U HCCIIEIOBAHUE,
CBSIBAHHBIC C
pacmoI0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TousaTus: mapanienbHOCTh
MPSIMOU U TIOCKOCTH B
npocrpaHcTse. [IpusHak
napajuieIbHOCTH IPSIMON U
miockoct. CBOMCTBA
napajyieIbHOCTH NMPSAMOU U
IUIOCKOCTH

31

['eomeTpuyeckue 3a1aun Ha




BBIYMCIICHHUE U
JI0Ka3aTelIbCTBO,
CBSI3aHHBIE C
MapajuieIbHOCTHIO IPSIMBIX
U TJIOCKOCTEH B
MIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
IIPOXOJSILETO Yepes
JAHHYIO MPSIMYIO Ha
YEepTEkKE U MapalIeIbHOTIO
Ipyroi npsamou. Pacuér
OTHOLLECHUH

33

[TapannensHas npoexkuus,
IpUMEHEHUE JJIs
MIOCTPOEHHUS CEYEHU KyOa
U Hapajieenumnea.
CaoiicTBa
napajienenuneaa u
MPU3MBI

34

[TapamienbHble MIOCKOCTH.
[Tpu3Haky napamieTbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema o
napayieIbHOCTH U
CIANMHCTBCHHOCTHU
MIJIOCKOCTH, MMPOXOISIIEH
yepe3 TOUKY, He




NPUHAJICKAIILYIO JTaHHOU
[UIOCKOCTH U CJIEACTBUS U3
Hee

36

CaolicTBa napauiesbHbIX
TJIOCKOCTEM: O
NapajyIeIbHOCTH MPAMBIX
nepeceyeHus Ipu
MEePECCUCHUH IBYX
napauieIbHBIX TII0OCKOCTEH
TPEThEU

37

CaoiicTBa napasmieabHbIX
IUIOCKOCTEH: 06 OTpe3kax
NapaJuUICIIbHBIX MPSAMBIX,
3aKJIFOYEHHBIX MEXKITY
napajuIeIbHBIMU
IUIOCKOCTSIMU; O
[IEPECCYCHUU NIPSAMOU C
JBYMsI TTapalieIbHBIMU
IUIOCKOCTSIMU

38

[ToBTOpEHME: TEOpeEMa
[Mudaropa Ha mockoctTu

39

IToBTOpEHuUe:
TPUTOHOMETPHUS
HPSIMOYT'OJILHOT'O
TPEYTOJIbHUKA

40

CgoiicTBa Kyba 1
IPSIMOYTOJIBHOTO




MNnapaJuIeJICIumIcaa

41

Brraucnenne qimH
OTPE3KOB B KyOe u
MPSIMOYTOJILHOM
napajuieenuIe e

42

[IepneHIUKyIAPHOCTD
IPSIMOM U TUIOCKOCTH.
ITpu3Hak
NEPIEHINKYIISIPHOCTH
MPSIMOU U TIOCKOCTH

43

[lepnenMKyIsIpHOCTH
MPSIMOU U TUIOCKOCTH.
[IpusHak
NEPIEHINKYIISIPHOCTH
IIPSIMOM U TNIOCKOCTH

44

Teopema o
CyILIECTBOBaHUU U
€MHCTBEHHOCTH MPSIMOH,
IIPOXOJSIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U
NEPIEHANKYIJISIPHON K
IJIOCKOCTH

45

IInockoctu n
MePIEHANKYISIPHBIE UM
IpsiMble B MHOTOI'PaHHHUKAX

46

[Tinockoctu u
NEePHEHANKYISIPHBIE UM
MpsIMbIE B MHOTOTpaHHHUKAX




47

[lepnennukynsip u
HakJIoHHas1. [locTpoenune
NEPIEHIUKYJIApA U3 TOUKU
Ha MPSIMYIO

48

[lepnienaukymnsip u
HakjoHHas1. [loctpoeHue
NEPHEHANKYIISIPA U3 TOUKH
Ha IpSIMYIO

49

Teopema o Tpéx
NEePIeHIUKYIApax (mpsmast
u o0partHas)

50

Teopema o Tpéx
NepIeHUKYIApax (mpsmast
u oOpaTHas)

51

Yron mexny
CKPEIIMBAOIIMMHUCS
PSMBIMH

52

[Touck neprneHANKYISAPHBIX
MPSMBIX C TTOMOIIBIO
MEPIEHANKYISPHBIX
ILUIOCKOCTEMN

53

OpToroHanbsHOe
MIPOEKTUPOBAHHE

54

[TocTpoenue ceueHuit kyoa,
IIPU3MBI, IIPABUIIBHOU
UPAMUJIBI C TOMOIIBIO




OpTOFOHaJIBHOI}'I MMPOCKINU

55

[TocTpoenue ceuenunit kyoa,
IIPU3MBI, IIPABUJIBHOU
IIUPAMHAJBI ¢ TOMOIIBIO
OPTOTOHAJILHOM IPOEKIINU

56

Cummerpus B
HPOCTPAHCTBE
OTHOCHTEJIBHO IJIOCKOCTH.
[Inockoctu cummerpuii B
MHOT'OTPaHHHKaX

57

[IpusHak
NEPIEHANUKYIIPHOCTH
IIPSIMOM M TNIOCKOCTHU KaK
CJIEJICTBUE CUMMETPUU

58

[TpaBunbHbIE
MHOTOIpaHHUKHU. Pacuér
paccTOSHUM OT TOYKH 110
IUIOCKOCTH

59

[IpaBunbHbBIE
MHOTOrpaHHUKHU. Pacuér
paccTOSIHUM OT TOYKH 10
IJIOCKOCTH

60

CriocoObl OMyCTHTh
NEPIECHIUKYIISIPBIL:
CUMMETpHUSI, CABUT TOYKH
MO MapajuieaIbHON TPSIMOM




61

CuBur no HenapamieabHOU
IIPSIMOM, U3MEHEHHE
pPacCTOsTHUM

62

KoHnTtponbHas pabota
"B3auMHOE pacronoxeHue
NPSIMBIX U TJIOCKOCTEH B
npocTpancTae”

63

[ToBTOpEHME: YyTOa MEKIY
MPSIMBIMU Ha TIJIOCKOCTH,
TPUTOHOMETPUS B
IIPOU3BOJILHOM
TPEYroJIbHUKE, TEOpEMa
KOCHUHYCOB

64

IToBTOpEHHE: yrom Mex 1y
CKPEIUBAIOIIAMUCS
IIPSIMBIMH B IIPOCTPAHCTBE

65

['eomeTpuyeckune MeTo bl
BBIYMCIICHUS yIJIa MEXKIY
PSMBIMH B
MHOFOFpaHHI/IKaX

66

JIByrpaHHBIN yroiI.
CBOICTBO JIMHENHBIX YIJIOB
JBYTPaHHOIO yria

67

[IepnennukyispHsie
miockoctu. CBoMCTBa
B3aNMHO
NEPIEeHIUKYIISIPHBIX




IUIOCKOCTEN

68

[Tpu3nak
NEPIICHIUKYIISIPHOCTH
MJIOCKOCTEH; Teopema o
IIPSIMOM TIEPECEUEHUs] IBYX
IIJIOCKOCTEN
NEPIEHINKYISIPHBIX
TPEThEN IIIOCKOCTH

69

[IpssMOyronbHBIN
napaenenurnen; Kyo;
WU3MEPEHHUsI, CBOWCTBA
IIPSIMOYTOJIBHOTO
napajuieJIenures1a

70

Teopema o AuaroHau
MPSIMOYTOJIBHOTO
napajienenuneaa u
CIIEACTBHE U3 HEE

71

CrepeomeTpuueckue u
MPUKJIAIHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PaCIIONIOKEHUEM MPSIMBIX
MJIOCKOCTH

72

[ToBTOpEHME:
CKpELIMBAIOLINECS
IpsIMBbIE, TApaJUICIbHbIE
IMJIOCKOCTU B CTaHAAPTHBIX
MHOTI'OI'paHHHUKaX




73

[Tapa mapaniensHbIX
IJIOCKOCTEH Ha
CKpEIIMBAIOIINXCS
MPSIMBIX, PACCTOSTHHE
MEXIY
CKPEIIMBAOIIIMMHUCS
prIMI)IMI/I B HpOCTI)IX
CUTYaLUAX

74

PaccrosiHue oT TOUKH 40
IJIOCKOCTHU, PACCTOAHUEC OT
HpﬂMOI\/’I A0 IINIOCKOCTH

75

Brruucnenue paccTosHui
MEXTY
CKpEILUBAIOIIUMUCS
IPSIMBIMU C TIOMOILBIO
NEePHEHANKYIISIPHOM
IUIOCKOCTH

76

TpéxrpanHslii yroi,
HEpaBEHCTBA AJIs
TPEXTPAHHBIX YTJIOB.
Teopema ITudaropa,
TEOPEMBI KOCHHYCOB U
CHUHYCOB ISl TPEXTPAHHOTO

yria

77

DnemMeHTHI chepuuecKoit
TEOMETPUH: T€OAC3NUCCKHE
JIMHAM Ha 3eMiie




78

Kontponbhas pabota
"Y1l u pacctosaus"

79

CucreMaTusanus 3HaHuU
"MHOrorpaHHMK 4 €ro
3JIEMEHTEI"

80

[Tupamuna. Buasl
nupamu. [IpaBunbHas
nipamMua

81

[Tpusma. [psamas u
HAKJIOHHAs TPU3MBI.
[IpaBunpHas npuzmMa

82

[IpssMo#t mapasienenunen,
NPSMOYTOJIbHBIN
napajuienenunesa, Kkyo

83

Boinykisie
MHOrorpaHsuku. Teopema
Diinepa

84

Brinykiisie
MHOTOI'paHHMKHU. TeopeMma
Oitnepa. [IpaBuibHbIC U
MIOJIyTIPABUJIbHBIE
MHOTOTpPaHHUKHU

85

KonTponbhas pabota
"MHororpaHHuku"”

86

[TonsTue BekTOpa Ha
MJIOCKOCTH U B




HPOCTPAaHCTBE

87 CyMmMa BEKTOpOB

88 PasnocTh BEKTOpOB

89 [IpaBuno mapamnenenunena

90 YMHOK€EHUE BEKTOpa Ha
YHCIIO
Pa3znoxxeHnue BexTopa no
0a3ucy TpEX BEKTOPOB, HE

ol JIeKalnX B OJHOMN
IUIOCKOCTH

92 CkasiipHO€E ITPOU3BEJICHNE

93 Brruncnenue yria Mexmy
BEKTOPAMHU B [IPOCTPAHCTBE

94 [Ipocreitmme 3anauu ¢
BEKTOpaMHU

9 [Ipocreiimue 3anauu ¢

> BEKTOpaMH

9% [Ipocreitmme 3anaun ¢
BEKTOpaMHU

97 [Ipocretimme 3agauu ¢
BEKTOpaMHU

08 0O000meHue u
crucTemMaTu3alus 3HaHUI

99 Ob6o061eHne u

cUCTeMaTHu3anusd 3HaHUN




100 HToroBast KOHTpOJIbHAS )
pabora
101 HTorosast KOHTpOIbHAS 1
pabora
102 O6o0061enne u ) {
CUCTEMATH3aLMs 3HAHUH
OBIIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME

102




11 KVIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoabHbie
padoTsbI

IIpakTHyeckue
padoTsbI

JlaTta
U3yYeHUs!

DJIEKTPOHHBIE
nuppoBbIe
o0pa3oBare/ibHbIE

pecypcbl

[ToBTOpEHME TEMBI
"KoopauHatsl BeKTOpa Ha
IJIOCKOCTH H B
npocTpaHcTae"

IToBTOpEHME TEMBI
"CkanspHoe
IIPOU3BEICHNE BEKTOPOB"

[ToBTOpEHME TEMBI
"Brruncienue yria
MEXIy BEKTOpaMH B
npocTtpaHcTae"

[ToBTOpEHME TEMBI
"VpaBHEHHE MTPSIMOH,
MPOXOJAIICH Yepes J1Be
TOYKH"

YpaBHEHHE IUIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTpe3Kax

YpaBHEHHE IUIOCKOCTH,
HOpPMaJlb, YpaBHEHHUE




IIJIOCKOCTU B OTPE3KaAX

BexropHoe
IIPOU3BENICHUE

JIuneliHble HEPABEHCTBA,
JUHENHOoE
IIPOIPaMMHUPOBAHKE

JIuHeiiHbIe HEPaBEHCTBA,
JMHENHOE
POTrpaMMUPOBAHUE

10

AHaIUTUYECKUE METObI
pacuéra yria Mexay
IpSIMBIMHA B
MHOTOTPaHHHUKAX

11

AHaIUTUYECKHE METOIbI
pacdéra yria Mexay
IJIOCKOCTSMU B
MHOT'OTpaHHHUKaX

12

dopmyiia pacCTOSIHUS OT
TOYKH O0 IINIIOCKOCTH B
KOOpAMHATaX

13

Haxoxnenue paccrosHui
OT TOYKH JI0 IUNIOCKOCTH B
KyOe

14

Haxoxnenue paccrosHui
OT TOYKH JO INIOCKOCTH B
MIPAaBWJIbLHOM IUPaMHUJIE




15

KonTponbHas pabota
"AHanuTHUeCcKas
reomeTpus’"

16

CeueHus

MHOT OFpaHHI/IKOBI
CTaH/IapTHBIC
MHOFOFpaHHI/IKI/I

17

Ceuenus
MHOTOTPaHHHUKOB: METOJ]
CIIEIOB

18

CeueHus
MHOT'OTPaHHUKOB:
CTaHILapTHBIe IIJIOCKOCTH,
MepeceyeHUs MPSAMBIX U
IUIOCKOCTEH

19

[TapannenbHbIE IPSAMBIE U
MJIOCKOCTH:
napasuieNbHbIe CeUCHUS

20

[TapaienbHbIE IPSIMBIE U
IUIOCKOCTH: pacdér
OTHOLICHUH

21

[TapasienbHbIe IPSIMBIE U
IJIOCKOCTH: YIJIBI MEXIY
CKpEIMBAIOIIMMHUCS
IPSAMBIMH

22

[lepnenguKyasipHbIC




IpsIMbIE U TJIOCKOCTH:
CTaHJAPTHBIC IMapbl
NEePIEeHIUKYISIPHBIX
MJIOCKOCTEH U MPSIMBIX,
CAMMETPUHU
MHOTOTPaHHUKOB

23

[IepniennukynspHble
IpsIMbIE U TJTIOCKOCTH:
TEOpeMa O Tpex
HepIeHINKYIsIpax

24

[IepnennukyispHsie
IPSIMBIE U TIOCKOCTH:
BBIYMCIICHHUS ITIUH B
MHOT'OTpaHHUKaX

25

[ToBTOpEeHMe: muomaau
MHOT'OYTOJIbHUKOB,
dbopMyIIBI IS TUTOIIAEH,
COOOpakeHHS TIOTOOMS

26

[ToBTOpEHME: TIOIIATH
MHOT'OYT'OJIbHHUKOB,
dbopMyIbI 1715 TTOIIAEH,
COOOpakeHHS TIOTOOMS

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJILHUKOB,
bopMyIIBI 1S TUTOTTIA/ICH,
CO00paxeHwsI MOA00MS

28

IImomanu ceuennii




MHOT'OTPaHHUKOB:
IJIOIIAAN TOBEPXHOCTEH,
pa3pe3aHus Ha 4acTu,
COOOpaKeHHS TIOTOOMS

29

ITmontaay ceuenunit
MHOT'OTPaHHHUKOB:
TUTOIIA/IM TIOBEPXHOCTEH,
pa3pes3aHus Ha 4acTH,
CO00paxeHwust MoA00us

30

KonTponbnas padbora
"IloBTOpEHUE:
MHOTI'OI'PaHHHUKH, CEUEHHUSI
MHOTI'OI'PaHHHUKOB"

31

005wéM Tena. O0BeEM
PSIMOYTOJIBHOTO
napauiesienure a

32

3amaun 00 yaABOCHUH
Ky0a, 0 KBaaparype Ky0a;
O TPUCEKIIUH yTiia

33

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C
00BEMOM
PSAMOYTOJIbHOI'O
napajuiesenunesia

34

[Ipuxnagueie 3a1auu,
CBSI3aHHEBIE C
BEIUHCIIEHHEM 00BEMa




MPAMOYTOJIBHOT'O
napauICJICimIcaa

35

O06bEM IpsIMON TIPU3MBI

36

Crepeomerpuueckue
3aJa4u, CBSI3aHHBIE C
BBIUMCIIEHHEM 00BEMOB
IIPSIMOM IIPU3MBI

37

[Tpuxnanuele 3anauu,
CBsI3aHHBIE C 00BEMOM
IPSMOU IPU3MBI

38

Brrunciaenue 0056M0B
TEeJl C IIOMOIILIO
OIPENEIEHHOTO
uHTerpana. O0bém
HAKJIOHHOM MPU3MBI

39

Brruncnenue 00p€M0B
TEJI C TIOMOIIIBIO
OIPEEIIEHHOTO
uHTerpana. OobpEmM
HPaMUIbI

40

dopmyna o0bEMa
nupaMupl. OTHOLIEHHE
00BEMOB MUPaAMUJ C
00LINM YTJIOM

41

dopmya o6bpEéMa
nupamuapl. OTHOIICHHE




00bEMOB IHpPaMuUJ C
00LINM YIJIOM

42

Crepeomerpuueckue
3aJa4u, CBA3aHHBIC C
00bEMaMU HAKJIOHHOM
HPU3MBI

43

Crepeomerpuueckue
3a7a4M, CBSI3aHHBIE C
00BEMaMH TMPAMUIBI

44

[TpuknagHbie 330294 110
teme "OOBEMEI TEI",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOW MPU3MBI

45

[IpuknagHele 3aaa44 110
teme "O0BEMbI TEN",
CBsI3aHHbIE C 00BEMOM
UpPaMUIbl

46

[Tpumenenne 00bHEMOB.
Berancnenue paccTosHus
10 TUTOCKOCTH

47

KonTponbsHas pabota
"O0bEM MHOTOTpaHHHUKA"

48

i apuyeckas
MTOBEPXHOCTb,
oOpasyrorue
UMAJIMHAPUYECKOMN




IMNOBCPXHOCTHU

49

Humuuap. [psamon
KpyTOBOM LIUIUHJP.
[Tmomaas MOBEpXHOCTH
LWIMHIpA

50

Konnueckas
MOBEPXHOCTH,
00pa3yrorire KOHHIEeCKOM
nosepxHocTu. Konyc

51

CedeHue KoHyca
IUIOCKOCTBIO,
napajuieIbHOM MIOCKOCTH
OCHOBaHUS

52

VY ceu€HHBI KOHYC.
N3o6paskenne KOHYCOB H
YCEUEHHBIX KOHYCOB

53

ITnowanes 00KOBOMI
HIOBEPXHOCTH M MOJHOM
MIOBEPXHOCTH KOHYCa

54

[Tnomans OOKOBOK
MMOBEPXHOCTHU U MOJHOU
MOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue
3aJauu Ha
JI0Ka3aTeIbCTBO U
BBIUUCIICHHE,




IIOCTPOEHUEM CEYEHUN
LHUINHAPA, KOHyCa

56

Crepeomerpuueckue
3a/1a4M Ha
JI0Ka3aTenbCTBO U
BBIYHCJICHUC,
HOCTPOEHHUEM CEYCHUI
LWIMHApPA, KOHyca

57

[IpukiagHele 3anauu,
CBSI3aHHBIC C LIWJIMHIPOM

58

[Ipuknanueie 3ana4mn,
CBSI3aHHBIE C IHJIMHIPOM

59

Cdepa u map

60

[lepeceuenue chepsl u
Imapa ¢ IIOCKOCTHIO.
Kacanue mapa u cdepsr
IUIOCKOCTEIO. Bun u
n300paKeHHe mapa

61

[lepeceuenue cdepsl u
mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsr
IJIOCKOCTBIO. B n
n300pakeHue mapa

62

VYpaBuenue chepsl.
[Tnomane chepsr u e€
qacTei




63

Cummerpus chepsl 1
mapa

64

CrepeomMeTpuieckue
3a/1a4M Ha
JI0Ka3aTesIbCTBO U
BBIUNCJIEHHE, CBA3aHHbIE
co chepoii u mapom,
MIOCTPOEHUEM HX CEUCHHI
IUIOCKOCTBIO

65

CrepeomeTpuueckue
3a/1a4M Ha
JT0Ka3aTeNbCTBO U
BBIUMCJICHHE, CBSI3aHHBIC
co cepoii u mapom,
MIOCTPOCHUEM MX CEUCHHI
IUIOCKOCTBIO

66

[Ipuxnagueie 3a1a4u,
CBsI3aHHBIE CO chepoit u
mapom

67

IToBTOpEHue:
OKpPYKHOCTb Ha
IUIOCKOCTH, BBIYUCIICHUS
B OKPYXHOCTH,
CTaHJapTHbHIE TTO100US

68

Paznuunbie KOM6I/IH3HI/II/I
TCJI BpallICHUSA U
MHOTI'OI'paHHHUKOB




69

3agaun o teme "Tena u

MOBEPXHOCTHU BpaleHus"

70

3amaun o TeMe "Tena u

NOBEPXHOCTHU BpalleHus'

71

KonTponbHas pabota
"Tena 1 MOBEPXHOCTH
BpaieHus"

72

O0BEM IUIIHHIpA.
Teopema 06 00bEMe
IPSIMOTO WJIHHIPA

73

Brrunciaenue 0056M0B
TEeJl C IIOMOIILIO
OIPENEIEHHOTO
uHTerpana. O0bém
KOHYyCa

74

ITnomaau 60KOBOM U
MOJTHOM TOBEPXHOCTH
KOHYycCa

75

Crepeomerpuueckue
3a/1a4M, CBSA3aHHbIE C
BBIUKCIICHHEM 00BEMOB
WINHIpPA, KOHYyCa

76

[IpukiagHele 3ana4u 1Mo
teMe "OOBEMEI U
IJIOIIAAN TTOBEPXHOCTEMN

Ter"




77

O0BEM mapa 1 mapoBoro
cekTopa. Teopema 06
00Béme mapa. [Tnomane
cdepsl.
Crepeomerpuueckue
3a/1a4H, CBA3aHHBIE C
BBIYHCIICHHEM 00BEMOB
1Iapa, IapoBoro
CErMEHTA U IIapOBOTO
CEeKTOpa

78

[IpuknaaHbIe 3a7a9U 110
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM
nrapa ¥ Iiomaabio
cdepsl. CooTHOMIECHUS
MEXTy TUTOIIAIMHU
MMOBEPXHOCTEN U
00bEMaMH MOTOOHBIX TEI

79

[ToxoOuEble Tena B
IIPOCTPAHCTBE.
N3menenne o6wéma npu
noaoouu.
Crepeomerpuueckue
3a/1a4M, CBA3aHHbIE C
BBIYUCIICHHEM 00BEMOB
TeJI ¥ IJIonaaei
IIOBEPXHOCTEN




80

KonTtponsHas padora
"[L1omany moBepXHOCTH
1 00bEMBI KPYTJIBIX Tel"

81

JIBM>KeHUs MPOCTPaHCTBA.
OtoOpakeHus.
JIBY>KEHUS U paBEHCTBO
¢buryp. O6mme cBoicTBa
JIBUKECHUM

82

Bunnl nBukennii:
NapajulesbHbIN IEPEHOC,
LHEHTpAJIbHAs! CHMMETPUS,
3epKaJIbHasi CHMMETPHUS,
MOBOPOT BOKPYT MPsIMOM

83

[IpeobpazoBanus
noxoowus. [psmas u
ctepa Diinepa

84

['eomeTpuyeckue 3amaun
Ha HpI/IMeHeHI/Ie
JIBIDKEHUS

85

KonTponbnas padora
"BekTopsl B
npocTpaHcTse"

86

Oo6o0maroree
noBropenue 11 nmonsaruit
Y METOJIOB Kypca
reometpuun 10-11
KJIACCOB, CUCTEMATU3ALUS




3HAHWM:
"[TapamienbHOCTh
NPSIMBIX U MJIOCKOCTEH B
npocTtpaHcTse"

87

O06o0maroree
noBTopenue 11 nmousaruii
U METOJ0B Kypca
reomerpun 10—-11
KJIACCOB, CUCTEMATHU3ALIMS
3HaHUU: "BekTopsl B
npoctpaHcTse”

88

O06o0maroree
noBTopenue 11 nmouaruii
U METOJIOB Kypca
reomerpun 1011
KJIaCCOB, CUCTEMAaTHU3ALHS
3HaHUM: "BekTopsl B
npoctpaHcTae”

89

Ob6o6maroniee
noBTopenue 11 nouaruii
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIIHs
3HaHuit: "O0beM
MHOTOTrpaHHHKa"

90

O06o0maroree
noBTopenue 11 nmouaruii




U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMATHU3ALIMS
3HaHUi: "O0BeM
MHOI'OI'paHHHKA"

91

O06o0maroree
noBTopenue 11 nmouaruii
U METOJIOB Kypca
reomerpun 1011
KJIACCOB, CUCTEMATU3ALIHS
sgaguii: "Imomann
MOBEPXHOCTH M 0OBEMBI
KpyJibIxX Ten"

92

O06o0maro1ee
noBTopenue 11 nmouaruii
U METOJIOB Kypca
reomerpun 1011
KJIACCOB, CUCTEMAaTHU3AIIHSI
3gaHud: "Tlmomamm
MOBEPXHOCTU M 0OBEMBI
KpyrJibIxX Ten"

93

Hrtorosast KOHTpOJIbHAS
pabota

94

HToroBasi KOHTPOJIbHAS
pabora

95

[ToBTOpenue, 00o0IIEHNE
n cucreMarus3anus




3HAHUU

96

Hcropus passutus
CTEPEOMETPUHU KaK HAYKHU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUI

97

Hcropus passurus
CTEPEOMETPUU KaK HAyKU
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITbIOTEPHBIX
TE€XHOJIOTUI

98

Hcropus passurus
CTEpEOMETPUH KaK HayKu
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WH)KEHEPHBIX U
KOMIIbIOTEPHBIX
TEXHOJIOTUI

99

Hcropus passurus
CTEPEOMETPUH KaK HAyKU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
VHXCHEPHBIX U




KOMITBFOTEPHBIX
TEXHOJIOTUN

Hcropus pa3BuTus
CTEPEOMETPUHU KaK HAyKH
U €€ poib B Pa3BUTHH
100 COBPEMEHHBIX
WUHXXEHEPHBIX U
KOMIIBFOTEPHBIX
TEXHOJIOTUI

Hcropus passurus
CTEPEOMETPUHU KaK HAYKH
U €€ poJIb B Pa3BUTUH

101 COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus passurus
CTEPEOMETPUU KaK HAyKU
U €€ poJib B Pa3BUTUH
102 COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIbIOTEPHBIX

TEXHOJIOTUN

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102







MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHOM

IHPOI'PAMMBbI
10 KUIACC

Konx nposepsiemoro

HpOBepHeMbIe NMPEIAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI 06pa30BaTeJ’le0ﬁ MporpaMmmabl

pe3yJibTaTa cpeaHero oomero oopazoBaHus
7 I'eomerpus
7.1 OnepupoBath NOHATUAMU: TOUKA, MPsAMasi, INIOCKOCTh
7.2 [IpuMeHATh aKCUOMBI CTEPEOMETPUU U CIAEACTBUS U3 HUX MPHU PEIICHUH FTEOMETPUUYECKHX 3a/1a4
7.3 OnepupoBaTh NOHATHAMU: MAPAILIEIBHOCT U MEPHIEHAUKYIISIPHOCTD MPSMBIX U IUIOCKOCTEH
7.4 KnaccudunupoBaTh B3aUMHOE pacHONIOKEHUE MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE
75 OnepupoBaTh MOHATHSIMU: ABYTPAHHBIN YTOJI, TPaHU JBYTPAHHOTO yTiia, peOpo IBYTPAHHOTO yTIJIa, THHEHHBINA
yroJjl AByTpaHHOro yria, rpajyCcHas Mepa ABYTPaHHOTO yria
76 OnepupoBaTh  MOHITHIMHU: ) MHOTOTPAaHHUK, BBINYKJIbIA U  HEBBITYKJIbI MHOTOIPAHHUK, 3JIEMEHTBI
MHOT'OTPaHHHUKA, TPaBUIbHBIN MHOTOTPAHHUK
7.7 Pacnio3naBaTh OCHOBHBIE BUIbI MHOTOTPAaHHUKOB (MMUpaMuaa, Ipu3Ma, NpsSMoyroibHbINA napasuienenune, Kyo)
78 KrnaccudumnmpoBaTs MHOTOTPaHHUKH, BBIOMpask OCHOBAHHS TSl KJIACCU(PUKANUU (BBITYKIbIE ¥ HEBBITYKIIBIE
' MHOTOTPaHHUKH, MPAaBUIHLHBIE MHOTOTPAHHUKH, MIPSIMbIE U HAKIIOHHBIE MTPU3MBI, TapaJUIeTICTUIIC Ib] )
7.9 OnepupoBaTh NOHATUIMU: CEKyLIasi INIOCKOCTh, CEYEHUE MHOTOTPaHHUKOB
7.10 OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CEYSHUI MHOTOTPAaHHHUKOB, MCIIOJIB3YSI METOJT CJIE/IOB
711 CTpouTh CeueHUss MHOTOTPAHHUKOB METO/IOM CII€JIOB, BHITIOTHSATH (BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB
' MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y
7.12 Pemate 3amaunm Ha HaxXOXXJIEHHE TEOMETPHUYECKHMX BEIMYMH IO o0pasliaM WIH aJIrOpuTMaMm, HPUMEHSI




HU3BCCTHBIC AHAJIIMTHYCCKHUEC MCTOABbI IIPU PCIICHUU CTAHAAPTHBIX MATCMATHUYCCKUX 3a/la4 Ha BbIYHCIICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOUKH OO pr[MOI\/II, OT TOUYKHU IO INIOCKOCTHU, MCKY CKPCIIWBAIOIIUMUCSH
MpAMbIMHA

PemraTe 3aa4d Ha HaXOXICHUC TICOMETPHUYCCKUX BCJIUYHH II10 06pa3uaM WIn ajlropurmMaM, IPUMCHSA
HU3BCCTHBIC aHAIMTUYCCKHUEC MCTO/IbI ITPU PCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a1a4 Ha BBIYUCIICHUC YIJTIOB

713 MEX]JY CKpEIIMBAIOUIMMUCS MPSIMBIMHU, MEXKAY IMPSIMON M IUIOCKOCTBIO, MEXIY IUIOCKOCTSIMM, JBYTPAHHBIX
yTJIOB
714 Beruaucniare 00bEMBI M TUIOMIAN TOBEPXHOCTEW MHOTOTPAHHUKOB (TpU3Ma, MUpaMUia) C NPUMEHEHHEM
' (bopMyI1, BEIUUCIIATH COOTHOILICHHUS MEXTy TUIOIIASIMH [TOBEPXHOCTEN, 00bEMaMHU 10JOOHBIX MHOTOI'PAaHHUKOB
715 OnepupoBaTh MOHATHSAMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb CUMMETPHH, LIEHTP, OCh U
IJIOCKOCTh CUMMETPUH (PUTYPbI
716 W3BnekaTh, peoOpa3oBhIBATh M WHTEPIPETHPOBATH MHPOPMALIUIO O MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
' ¢burypax, npeAcTaBICHHYIO Ha YepTexax U pUCYHKaxX
717 [TpuMensTh reoMeTpudeckre (PaKThl A PEUICHUs CTEPEOMETPUUYECKHX 3aj]ad, MPEeroaralouX HeCKOJIbKO
' I1arOB PEIICHHUS, €CITN YCIIOBHSI IPUMEHEHHSI 3a/IaHbI B SIBHOH opme
718 [TpuMensTH MpOCTENIIEe IPOrPaMMHBIE CPEJCTBA U AJEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN
' CTEPCOMETPUYUCCKUX 3a1a4
719 [TpuBOANUTE MpPUMEPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE M KU3HU, PACIIO3HABATH MPOSIBICHUE
' 3aKOHOB I'€OMETPHH B UCKYCCTBE
ITpuMeHATh NOTyUYeHHbIE 3HAHHSI Ha MIPAKTUKE: aHAJIM3UPOBATh pPeajbHble CUTYallMd U IPUMEHATh N3y4YEHHbIE
MOHATUS B TIPOLIECCE TIOMCKA pPEIIeHHs MaTeMaTHYeCKH C(HOPMYIHMPOBAHHOW MPOOIEMbI, MOAEITHUPOBATH
7.20 peanbHble CHUTyallMM Ha s3bIKE TIE€OMETPUH, HCCIEeNI0BaTh IOCTPOCHHBIE MOJAEIM C HCIOJIb30BaHUEM

reOMETPHUICCKUX MOHATUH U TCOpECM, allapara anre6p1>1, peuiaTb NPaKTHYCCKHUEC 3aJadd, CBA3AHHBIC C
HaXOXKIACHUCM I'COMCTPHUICCKUX BCIINYNH

11 KITACC




Kon

IIpoBepsieMble npeaMeTHbIE Pe3YJbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeibHOI MPOrpaMMbl

NpoOBepsIeMoro
P cpeHero oouero oopazoBaHus
6 I'eomerpus
OnepupoBaTh MOHATUSMU: LWIMHIPUYECKas TOBEPXHOCTb, OOpa3ylolue IMIMHIPUYECKON MOBEPXHOCTH,
6.1 HWIMHAP, KOHWYECKas IOBEPXHOCTh, O0Opa3ylolie KOHHYECKOH IOBEPXHOCTH, KOHYC, cdepuieckas
MOBEPXHOCTH
6.2 Pacrio3naBats Tena BpameHus (IIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI TIOJYYECHHS TEJI BPAIICHUS
6.4 KnaccugumupoBaTs B3aMMHOE pacioyioskeHrue chepbl U IIIOCKOCTH
6.5 OnepupoBaTh MOHITUSIMH: HIAPOBOM CETMEHT, OCHOBAHHME CETMEHTa, BHICOTA CETMEHTa, IIApOBOW CIIOH,
' OCHOBaHUE I11apOBOT'0 CJIOS, BBICOTA LIAPOBOTO CJIOSI, IAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U TUIOIIAIU TTOBEPXHOCTEH TEJ BpaleHHs], FEOMETPUUECKUX TeJl C IPUMEHEHUEM (OpMyIT
6.7 OnepupoBath MOHATHSIMHI: MHOTOTPaHHUK, BIIMCAHHBIN B c(epy U ONMUCAHHBINA OKOJIO cepsl, chepa, BIucaHHAS
B MHOTOTPAHHUK WJIM TEJIO BPAIICHHS
6.8 BpraucasTe COOTHOIICHUST MEXAY TIIOMIAISIMU MTOBEPXHOCTEH U 00bEMaMU TIOT0OHBIX TET
6.9 N300paxaTs n3ydaembie (PUTYPBI OT PYKHU U C TPUMEHEHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BoInonHATh (BBIHOCHBIE) IMITOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y;
' CTPOUTH CCUCHHUS TEJI BPALICHUS
611 N3Biekath, MHTEPIPETUPOBATh W MPEoOPa30BBIBATE MHPOPMAIUIO O TPOCTPAHCTBEHHBIX T€OMETPHUYCCKHX
' (durypax, npeJCTaBICHHYIO Ha YepTek)axX U PUCYHKAX
6.12 [IpumensaTh reomerpuueckue (HakThl IS PEHICHHUS CTEPEOMETPUYECKUX 3a]ad, MPEIroyiararoliuX HECKOIbKO
' [IarOB PEIIEHUs, €CJIM YCIOBHS IPUMEHEHUS 3a/1aHbI B SIBHOU (hopme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE




BhINoIHATE AEHUCTBUS CI0XKEHHUS BCEKTOPOB, BbIYUTAaHNA BEKTOPOB U YMHOKCHUS BEKTOPA HA YUCIIO, O6’b${CH${TL,

6.14 KaKAMU CBOMCTBAMHU OHU 00JIaar0T
6.15 [IpuMeHATh MpaBUIIO NapaJUIENICIIUIIE A ITPU CIIOKEHUN BEKTOPOB
OnepupoBaTh MOHATUSAMHU: JIEKAPTOBBI KOOPJAMHATBI B IMPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpPA, PaBEHCTBO
6.16 BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEX1y BEKTOPaMH, CKAJIIPHOE MTPOU3BECHNE BEKTOPOB, KOJUIMHEApHbIE U
KOMILUIaHapHbIE BEKTOPbI
617 HaxonuTh CyMMy BEKTOpOB M IpPOM3BEICHHE BEKTOpAa Ha YHUCIO, YroJd MEXIY BEKTOPAMH, CKaJsIpHOE
' IIPOU3BENICHUE, PACKJIAAbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM
6.18 3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pemate npocreiiine reoMmeTpudeckue 3aaui Ha IPUMEHEHNE BEKTOPHO-KOOPMHATHOIO METO1a
6.0 Pemats 3a1aun Ha 10Ka3aTENbCTBO MATEMAaTUUECKNUX OTHOLLIEHUI M HaX0XACHUE TEOMETPUUECKUX BEJIMYHMH 10
' o0pa3iaM Win aaropuTMam, IpUMeHssl U3BECTHbIE METOBI P PEILIEHUH CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1a4
601 [TpuMeHsATH poCTENIINE NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH
' CTEPEOMETPUIECKUX 3a/1au
6.0 [IpuBoNTE HpUMEpHl MaTEMATUYECKUX 3aKOHOMEPHOCTEHN B MPHUPOJE U KHU3HM, PACIIO3HABATh IPOSBICHHE
' 3aKOHOB I'€OMETPHUH B HCKYCCTBE
[IpumeHATh NOTyUYEHHBIE 3HAHMS HAa MPAKTUKE: aHAJIW3UPOBATh PEaJbHbIE CUTYyallUd W NPUMEHATh U3YUYCHHBIE
MOHATHUS B TMpOLECCe IOWUCKA pEHIeHHs MaTeMaTU4ecKu C(HOpMYIHPOBAHHONW MPOOJIEMbI, MOJEIUPOBAThH
6.23 peaJbHbIE CHUTyallud Ha S3bIKE TI€OMETPHUM, HCCIEI0BaTh IOCTPOEHHBIE MOJAEIU C HCIOJIb30BAHUEM

TCOMCTPUICCKHUX MOHATUH U TEOpEM, aIllmapara anre6pbl, p€maTth IMPAKTUYCCKUE 3aJadd, CBA3aHHBIC C
HaXO0KACHUEM I'€COMCTPHUICCKUX BCIIMYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
7

IIpoBepsieMblii 31eMeHT COePKAHUS

I'eomerpus

7.1

OcHoBHbIE OHATUS cTepeoMeTpuu. Touka, nmpsimasi, IO0CKOCTh, MPOCTpaHcTBO. [ToHsATHE 00 akCMOMaTUYECKOM TOCTPOECHUHU
CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPHUU U CJICICTBUS U3 HUX

7.2

B3aumHoe pacnonoxeHue MNpsMbIX B IMPOCTPAHCTBE: IEPECEKAIOLIUECS, MapaJIICNIbHbIE U CKPEIIMBAIOIIMECS HPSIMBIE.
[TapamienbHOCTh MPSAMBIX M IJIOCKOCTEM B MPOCTPAHCTBE: MapajuieIbHbIE MPSIMbIE B MPOCTPAHCTBE, MAPAILIEIbHOCTh TPEX
OpSIMBIX, TAapajuIeIbHOCTh MPSAMON M IUIOCKOCTU. YTIJIBIC COHANpAaBICHHBIMU CTOPOHAMH, Yrojl MEXIy NpsSIMbIMU B
npoctpaHcTBe. [lapanmnenbHOCTh IUIOCKOCTEH: MapajulelibHble IJIOCKOCTH, CBOMCTBAa MapajuleNIbHbIX IJIOCKOCTEH.
[Ipocreiinume mpocTpaHCTBEHHbIE (PUTYpBI HAa IUIOCKOCTH: TETpa3ip, Ky0, napajjiesienunesa, NoCTPOSHUE CeUeHN!

7.3

[lepneHIUKyYISIPHOCTh MPSAMOM M IUIOCKOCTHU: NEPIEHIUKYJISIPHBIE NPSIMBIE B NPOCTPAHCTBE, INpPSMBbIE NapallI€lIbHBIE U
MEPHEeHIUKYJISIPHbIE K IUJIOCKOCTH, MpPHU3HAK MEPHEHAUKYJISIPHOCTH MpsIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOi
MEPIEHIUKYIISIPHON TUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJ MEXAY NMPSAMON U IJIOCKOCTBIO, IBYTPaHHBIN YIoJl, JMHEHHBIN
yTOJI IBYI'paHHOTO yria. IlepneHauKkynsap U HaKJIIOHHBIE: PACCTOSHUE OT TOYKH IO IUIOCKOCTH, PACCTOSHHUE OT IPAMOH 10
TUTOCKOCTH, TPOEKIHs (UTyphl HA TUIOCKOCTh. lIepHeHIUKYISIPHOCTh IJIOCKOCTEH: MPHU3HAK MEPIECHAUKYISIPHOCTH JABYX
IockocTel. Teopema o TpEX NepneHAuKyIIpax

7.4

[IoHsATHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHThl MHOTOTPAaHHUKA, BBIMYKJIBIE W HEBBITYKJIBIE MHOTOIDAHHMKH, pa3BEpTKa
MHororpaniuka. [Ipusma: n-yronbHas nmpu3Ma, TPaHM U OCHOBAHHUS HPU3MBI, MpsiMas W HAKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAsI OBEPXHOCTD Npu3Mbl. [lapamienenunen, npsAMOyToJIbHBIN MapajIeNIeuIe ] U ero cBoicTBa. [Inpamuna: n-yroiapHas
nupamMmuia, TPaHH M OCHOBAaHHME MUPaMUAbI, OOKOBas M IOJHAs TMOBEPXHOCTh MUPAMUMABI, MPaBUIbHAS W YyCeUEHHAs
NUpaMuJa. OJIEMEHThl NPU3Mbl M nupamuzabl. [IpaBuinbHBIE MHOTOTpaHHMKHW: IOHATHE IIPABHWIIBHOIO MHOTOTPAHHHKA,
MpaBWIbHasg TNpU3Ma W MpaBWIbHAas NHUpPaMUAA, IpaBWIbHAs TPEYrojbHas MUPaMHMJAa W MpPaBWIbHBIM TeTpa’nap, KyoO.
IIpencraBnenue o NpaBUIbHBIX MHOIOIPAHHUKAX: OKTa3p, JOAEKAdAp U UKocadapyrue CeueHus npu3Mbl U MUPaMHUIbI




75 CummeTpHs B IpOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, MPSAMOM, TNIOCKOCTU. DJIEMEHTHl CHMMETPUU B TUpamMuaax,
' napajuieJienumneax, MpaBUIIbHBIX MHOTOTPaHHUKAX
Brruucnenue »1eMEHTOB MHOTOTPAHHHUKOB: péOpa, awaroHanu, yriael. [lmomans OOKOBOW TOBEPXHOCTH W TOJTHOU
MOBEPXHOCTU MPSIMOM MPU3MBI, IUIONIAJb OCHOBaHHUM, TeopeMa O OOKOBOW MOBEPXHOCTH MpsiMOW mpu3Mbl. Ilnomansb
76 OOKOBOI TOBEPXHOCTU W MOBEPXHOCTU MPABUJIBHON MUPAMU[IBI, TE€OpEeMa O IUIOMIAau yceu€HHoM nupamuabl. [lonsrue 06
00béme. O0BEM UpaMubl, IPU3MBbI
7.7 [TogoOuebIe Tena B npocTpancTBe. COOTHOMICHUSI MEXAY IJIOMIAIIMUA MOBEPXHOCTEHM, 00bEMaMH TIOJIOOHBIX TET
11 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COeP:KAHUS
6 I'eomeTtpus
6.1 Hunuuapuyeckass MTOBEPXHOCTh, 00pa3yrollie HUIUHAPUYECKOW MOBEPXHOCTH, OCh LMJIMHIPUYECKON MOBEPXHOCTH.
' [ununap: ocHOBaHMS U OOKOBast MOBEPXHOCTh, 00pa3yolas U 0Ch, IUIOIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH
KoHnueckasi moBepXHOCTh, 00pa3yromne KOHMYEeCKOW MOBEPXHOCTH, OCh U BEpIIIMHA KOHMYECKOU moBepxHocTH. KoHyc:
6.2 OCHOBaHME M BepIIMHA, 00pa3ywllas U OChb, IUIOMAAh, OOKOBOM M TMOJTHOW MOBEPXHOCTU. Y CEUEHHBIM KOHYC:
oOpa3yromiue U BbICOTa, OCHOBaHUS U OOKOBasi MOBEPXHOCTh
63 Cdepa n map: ueHTp, paanyc, AMaMeTp, IIoa b HOBEpXHOCTH chepsl. B3aumuaoe pacrnonoxenue cdepsl U MI0CKOCTH,
KacaTelbHasl MJI0CKOCTh K cdepe, riomanb chepsl
6.4 N3o06paxenue Te BpalleHus Ha MI0CKOCTH. Pa3BépTka nuIuHApa U KOHyca
6.5 KoMOuHamnmu Ten BpalieHus U MHOTOTPAaHHUKOB. MHOTOTpAaHHHUK, OIMHMCAHHBIN OKOJIO cdephl, chepa, BIUCAHHAST B
MHOTOIPAHHUK, WIH TEJIO BPAILICHUS
6.6 [Tonarue 06 o0béme. OcHOBHBIE CBOHCTBa 00bEMOB Tell. Teopema 00 00BEME MPSAMOYTOJIBHOTO MapaUieenueaa 1
' cienctus u3 He€. O0BEM UIHHpa, KoHyca. O0BEM 11apa u momaas chepbl




6.7 [Tono6ueie Tena B mpocTpancTBe. COOTHOILIEHUS MEXKIY MIIOMIAASIMH TOBEPXHOCTEN, 00BEMaMH MOAOOHBIX T
6.8 Ceuenust uunuHApa (mapajulebHO W MEPHEHAMKYJISPHO OCH), CEYEHHs KOHyca (MapajijieIbHOE OCHOBAHUIO U
' IIPOXOJAIIIEE YEPE3 BEPIIMHY ), CEUEHMSI 11apa
Bexktop Ha miuockocth M B mpocTpaHcTBE. CII0O)KEHHE M BBIUUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YUCIIO.
6.9 Pa3noxenune BeKTOpa no TpéM HEKOMIUIAHAPHBIM BekTopaM. [IpaBuiio napamienenunena. Pemenue 3anay, CBSI3aHHBIX C
IIPUMEHEHNEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpsamoyronbHas cucteMa KoopauHaT B mpocTtpaHcTBe. Koopaunatel BekTtopa. IIpocreiimne 3amaun B KOOpJAWHATAX.
6.10 VYron mexay Bektopamu. CKaasipHOE MPOU3BEICHUE BEKTOPOB. BhIUUCIIEHNE YIIIOB MEXKY MPSIMBIMUA U TIIIOCKOCTSIMHU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPU PpCIICHUU I'COMCTPHUUICCKUX 3a/1av




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM NPOI'PAMMBI CPEJHEI'O OBIIIET'O OGPA3OBAHUSA

Konx nposepsiemoro
TpeOOBaHHUA

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJibTaTaM OCBOEHHUsI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl cpeHero oouero oopa3oBaHus

Brnagenne MerTonamMu J10Ka3aTenbCTB, AJIrOPUTMaMHU pelIeHUs 3ajad; yMmeHue GopMysMpoBaTh U
OIEpUpPOBaTh TMOHATUSAMU: OIPEAEICHHE, AakKcuoma, Teopema, CIEJICTBUE, CBONCTBO, IPHU3HAK,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKU; MPUMEHATh MX; yMeHHE (OpMyIMpOBaTh OOpaTHOE U
IIPOTUBOIOJIOXKHOE YTBEP)KIEHHUE, IPUBOAUTH IPUMEPBI W KOHTPIPUMEPHI, MCIONb30BaTh METOJ
MaTeMaTHUYeCKON MHAYKLUHU; MPOBOAMTH OKA3aTENbHbIE PACCYKIEHUS NPU PEIIEHUU 3aJad, OLEHUBATh
JIOTUYECKYIO MPABUIIBHOCTh PACCYXACHUI; YMEHUE ONEpUPOBATh MOHATHIMH: MHOKECTBO, IIOAMHOMXKECTBO,
olepanyy HaJl MHOYKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM anmnapar s OIMUCAHUS
peasbHBIX MPOLIECCOB U SIBICHUM M NPHU PELIEHUH 3a/a4, B TOM YUCIIE M3 JPYTHUX Yy4eOHBIX NPEIMETOB;
YMEHHE OIEpUpOBaTh MOHATHAMHU: Tpad, CBA3HBIN rpad, aepeBo, IHKI, rpad Ha IUIOCKOCTH; YMEHHE

3aJaBaTh U OMUCHIBATh rpadbl pa3InIHBIME CIIOCOOAMU; HCIIONB30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHHe onepupoBaTh MOHATUSAMH: HATYypaJIbHOE YHUCIIO, IENOE YMCIO, CTENCHb C IENBIM TOKa3aTeleM,
KOpPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHb C palWOHAJIBHBIM II0KA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM
HoKa3aTeJieM, JIorapupmM Yucia, CUHYC, KOCHHYC U TaHTE€HC MPOU3BOJBHOTO YKCJa, OCTATOK 0 MOYIIO,
palMoOHAIbHOE YHCJIO, HpPpAIMOHAIBLHOE YHUCIO, MHOXXECTBA HATYpPalbHBIX, IEJIbIX, PAalMOHAIBHBIX,
JCHCTBUTEILHBIX YHCEN, YMEHHE HCIIOJIb30BaTh MPU3HAKH JICTMMOCTH, HAUMCHBIIMHA OOIIUI JAeTUTEIh U
HaWMeEHbIIIee o0Iee KpaTHOe, anroput™M EBKIWAa NMpH pEemICHWH 3a1ad, 3HAKOMCTBO C pa3IHYHBIMHU
MO3UIUOHHBIMU CHCTCMAaMHM CYUUCIICHUS; YMCHUC BLIIIOJHATHL BBIYUCIICHUC 3HA4YCHUN U HpeO6pa3OBaHI/I$I
BBIPKEHUI CO CTENICHSIMH U JiorapudMamu, mpeodpa3oBaHus APOOHO-PAITMOHAIBHBIX BBIPAKEHHI, YMCHUE
ONEPHPOBATh  TMOHATUSAMHU: IOCIECIOBATEIBHOCTh, apU(PMETHYECKas TPOTPECCUs, TeOMETpHUYECKasl
nporpeccusi,  OCCKOHEYHO  yObIBalOIlas  IeOMETpHYECKas  MPOrPecCHsi;  YMEHHE  3ajaBaTh




[OCJIEI0BATEIBHOCTH, B TOM YHCJIE€ C IIOMOINBIO PEKYPPEeHTHBIX (OpPMYJ; yMEHHE OINEepUpOBaATH
HOHATUAMM: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YUCIIA, MOAYJb U apTyMEHT KOMIUIEKCHOTO
ymcna, (popma 3anucu KOMIUIEKCHBIX uncen (reoMeTpuyeckasi, TPMrOHOMEeTpUYecKas U anredpandeckas);
YMETh TPOU3BOJAUTH apU(PMETUUYECKUE MAEUCTBHUA C KOMIUIEKCHBIMH YHCIaMH; TNPUBOANUTH IPHUMEPHI
UCIIOJIb30BAaHUSI KOMILJIEKCHBIX YHMCEJ; ONEpPUpPOBaTh MOHATHSAMM: MaTpuua 2x2 u 3%3, olpenenuTelb
MaTpHIIbl, FEOMETPUYECKUN CMBICIT ONIPEASIINTENS

YMmenune OIICpHUPOBATH IOHATUAMU: PATHUOHAIBHBIC, HPPAUOHAJIBHBIC, IIOKAa3aTCIbHBIC, CTCIICHHBIC,
JIOI‘apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMCTPUUCCKHUEC YPABHCHUA U HCPABCHCTBA, UX CUCTEMbI; YMCHHUEC OIICPUPOBATH
MNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUEC, HCPABCHCTBO, CUCTCMaA ypaBHeHI/II‘;I
U HCPABCHCTB, PABHOCHUJIIBHOCTDH ypaBHeHPIfI, HEPAaBCHCTB MW CHUCTEM; YMCHUC pPCIIaTb YPAaBHCHUA,
HEPABCHCTBA U CUCTEMBI C ITOMOLIBIO Pa3JIMIHBIX HpI/IéMOB; peliaTh YpaBHCHHA, HCPABCHCTBA U CUCTCMBI C
napameTpoM; NpUMCHATbL YpaBHCHHUA, HCPABCHCTBA, UX CUCTCMbBI IJId PCIICHHUA MATCMATHYCCKUX 3a4ad U
3ala4 U3 Ppa3jIMIHbIX obnacreit HAayKH U peaanoﬁ KHU3HHU

YMeHue omepupoBaTh MOHATHSIMH: (QYHKIUS, YETHOCTh (QYHKIMH, TEPUOJUYHOCTh (YHKIUH,
OTPAaHUYEHHOCTHh (DYHKIIMH, MOHOTOHHOCTh (DYHKITUH, SKCTpeMyM (PYHKIIMH, HauOOJIbIIIEE ¥ HAaUMEHbIIICE
3HaueHUs] QYHKIMH HA MPOMEXKYTKE, HENMpephIBHAS (PYHKIHMS, aCUMITOTHI rpaduka (QyHKIHMH, TIepBas H
BTOpasi MPOU3BOJHAS (DYHKIIMU, TEOMETPHUSCKUNA U (PUINUYECKUI CMBICT TMPOU3BOIAHON, MEPBOOOpa3Has,
onpeAenéHHbI WHTETpal; yMEHHE HaXOIWUTh AaCHUMMTOTHl Tpaduka QYHKINHM, YMEHUE BBIYUCIATH
MPOU3BOJHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO M KOMIO3UIMHU (YHKIHMH, HAXOIWUTh YpaBHEHUE
KacaTelbHOH K Tpaduky (DYHKIMU; YMEHHE HAXOAWTHh TMPOM3BOJHBIC AJIEMEHTAPHBIX (YHKIIHH;, yMECHHE
UCTIONB30BaTh TPOU3BOAHYIO [UIS HCCIENOBAaHUS (YHKIMA, HAXOJUTh HAWOONBIINE W HAUMEHBIINE
3HaueHus (PyHKUUN; CTPOUTHh TpaduKU MHOTOUWICHOB C HCIOJIH30BAaHHEM ammapara MaTeMaTH4YeCKOTro
aHaJIM3a; MPUMEHSTH MPOU3BOIHYIO IJIsl HAXOKJICHUS HAUTYUIIEero pPelleHusl B MPUKIAIHBIX, B TOM YHUCIIE
COLMAIEHO-9)KOHOMHYECKUX U (PU3MUECKUX 3a7adax; HaXOIUTh IUIOMIATN U OOBEMBI (DUTYpP C TIOMOUIBIO
WHTETpalia; MPUBOJUTH MPUMEPHl MATEeMAaTUYECKOTO MOJEIMPOBAHUSA C TOMOIIBIO nuddepeHmanibHbIX
YpaBHEHUU




YMeHue omnepupoBaTh MOHATUSAMH: Tpaduk QyHKUuH, oOpaTHas (YHKIMS, KOMIO3ULUS (YHKIHH,
JAVHeWHass (QyHKUus, KBaApaTuyHas (QyHKOUs, paudoHaibHas (yHKOMsS, CTeneHHas (YHKLus,
TpUrOHOMETpHUeckue (yHKUMH, OOpaTHble TPUTOHOMETpUYEeCKHue (YHKIMM, TOKa3aTeabHas U
gorapupmuueckas  (QyHKIMH, yMEHHE CTPOWTh TpauKu U3yYeHHBIX (YHKIUH, BBIOIHATH
npeoOpa3oBaHus rpaduKoB (YHKLUH, UCIOIB30BATh IPa(UKK A U3YyUEHHUS TPOLIECCOB U 3aBUCHUMOCTEH,
IpU peIIeHUH 3a7a4 U3 APYIHX y4eOHbIX MPEAMETOB M 3ajjau U3 peanbHOM KU3HM; BeIpakaTh (GopMyIaMu
3aBUCHUMOCTH MEX]ly BEIMYMHAMM; MCIIOJIb30BaTh CBOMCTBA U Ipaduku GyHKUMN )i pellleHusl ypaBHEHUH,
HEpaBEHCTB M 3aj7lay C MapaMeTpaMu; M300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHHIA
YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33Jaud pa3HbIX TUIIOB (B TOM 4YHCJE Ha IPOLEHTHI, JOJM M 4YacTH, Ha
JBIKEHUE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 33a7a4yd M3 OOJACTHU YNpaBJICHUS JTUYHBIMUA U
ceMeWHBIMU (PMHAHCAMU); COCTABIATH BBIPAKEHUSI, YPAaBHEHHsI, HEPABEHCTBA U MX CHUCTEMBI 110 YCJIOBUIO
3aJa4d, MCCIeloBaTh II0JIyY€HHOE pELIEHWE W OLIEHUBAaTh IPaBAONOJO0HOCTh pe3yJIbTaTOB; yMEHHE
MOJIEJIMPOBaTh peajbHble CUTYallMd Ha S3bIKE MaTEMaTHKH; COCTaBISATh BBIPAXKECHUS, YpaBHEHMUS,
HEPABEHCTBA U UX CUCTEMBI I10 YCJIOBUIO 33aJaud, MUCCIIEJOBATh IOCTPOCHHBIE MOJEIH C UCIOJIB30BaHUEM
anmapara ajreOpbl, HHTEpIPETUPOBATh MOJTYUYEHHBIH pe3yabTaT

YMeHue omepupoBaTh MOHATHAMHU: cpelHee apupMeTHYecKoe, MeauaHa, HauOoibllee M HauMeHbIlee
3HAQYEHUs, pa3Max, IUCIEPCUs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOro HaOoOpa; yMEHHME W3BIIEKATh,
UHTEPIPETHPOBATh MHPOPMALMIO, TIPEACTABICHHYIO B Ta0muIax, Ha JuarpaMmax, TIpadmukax,
OTPaKaIOIIyI0 CBOICTBAa peaJIbHBIX MPOLECCOB U SIBICHH; MPEACTaBIATh HH()OPMAIMIO C TMOMOIIBIO
TaOJIMIl ¥ JUarpaMM; MCCIEeJ0BaTh CTATUCTUUECKUE JAHHBIE, B TOM YHUCIIE C MPUMEHEHHEM IpauuecKux
METOAOB M DJIEKTPOHHBIX CPEACTB; IpadUyeckH HCCIeI0BaTb COBMECTHbIE HAOIIOAEHUS C IOMOUIbIO
JMarpaMM pacCEeUBaHMs U JINHEWHOW perpeccun

YMeHue onepupoBaTh MOHATHUSAMHU: CIIyYalHBIA OMBIT M CIy4YailHOE COOBITHE, BEPOSTHOCTH CIIydailHOTO
COOBITHS; YMEHHME BBIYUCIATH BEPOATHOCTh C HCIHOJB30BAHHWEM TpaUUYECKUX METOJIOB; NPHUMEHSTh
(bOopMyIIbI CIIOKEHUSI 1 YMHOXEHMs BeposTHOCTEH, GpopMyiy MonHO# BepositTHOCTH, dopmyiny bepHyin,




KOMOWHATOpHBIE (DaKThl U (OPMYJIBI; OLIEHUBATh BEPOSTHOCTH pEAIbHBIX COOBITUN; yMEHHE ONEepUpOBaTh
NOHATHAMH: CITydaliHasi BEJIUYHMHA, PACIIPEACICHUE BEPOATHOCTEH, MaTEMaTHUECKOE 0KUJAHUE, TUCTIEPCHS
U CTaHJapTHOE OTKJIOHEHHE CIydallHOM BeIUYUHBI, GYHKIUU paclpeaeseHus U IUIOTHOCTH PaBHOMEPHOTO,
MIOKA3aTEJIbHOIO W HOPMAJbHOI'O pacHpelesIieHn; yMEHHME HCIIO0JIb30BaTh CBOMCTBA HM3YYEHHBIX
pacripesie/ieHuil Juis pelleHus 3a7ad; 3HAKOMCTBO C TOHSATHAMHU: 3aKOH OOJBIIUX YHCEN, METOMbI
BBIOOPOYHBIX HCCIEIOBAHUN; yMEHHE IPHUBOAMTH IMPUMEPhl MPOSABICHUS 3aKOHA OOJBIIMX YHCEN B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBICHHUSAX; YMEHHE OINEpPUPOBATh MOHITHSIMH: COUYETaHHE, MEepecTaHOBKa,
YHCIIO COYETAaHUH, YHCIIO TMepecTaHOBOK; OnHOM HbIOTOHA; yMEHHE PUMEHSITh KOMOMHATOPHBIE (haKThl U
pacCcyKIeHus Ui PpeUIeHUs 3a7ay; OLEHHBATh BEPOSATHOCTH pealibHBIX COOBITUH; COCTaBIATh
BEPOATHOCTHYIO MOJIEIb U HHTEPIPETUPOBATH MIOJYyUYEHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATHUSAMH: TOYKA, MpsiMasi, MJIIOCKOCTb, MPOCTPAHCTBO, OTPE3OK, JIy4, BEIUYMHA
yIJia, INIOCKUI Yroj, IBYTPaHHbIA yIoJl, TPEXTPAHHBIMA yToJl, CKPEIIUBAIOIIUECS PSMBIE, TapaJIEIIbHOCTh
U TEPIEHAUKYISAPHOCTh MPSIMBIX M IUIOCKOCTEHW, YroJ MEXAy HIPSAMBIMH, YIOJ MEXAy NpsIMOH HU
IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMH, PACCTOSTHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHHE MEXAY
MPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHUE HCIOJIb30BaTh IMPU PEIICHUU 33734 H3yYCHHBIE
(dakThl U TEOPEMBI TUIAHUMETPHUH; YMCHHE OIICHUBATH pa3Mepbl 0OBEKTOB OKPYIKAIOMIETO MUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C MOMOIIBI0 F'€OMETPUUECKUX MOHATUN U BEJIWYMH, PEllaTh CBA3AHHbIC C HUMHU
MIPaKTUYECKUE 3a1aUn
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YMeHue omnepupoBaTh MOHATHAMM: IUIOMIAAL (QUIYphl, 00bEM (UTYypbl, MHOI'OIPAaHHMK, MPABUIbHBIN
MHOTOTpaHHMK, CEYeHHE MHOTIOTpaHHMKa, KyO, Napajienenune], Ipu3Ma, Oupamuaa, ¢urypa u
NOBEPXHOCTh BpAICHHS, IWIMHAP, KOHYC, Imap, cdepa, mwomanb chepsl, IUIomans MOBEPXHOCTH
OUpaMUJIbL, TPU3MBI, KOHycCa, HMUIMHIPA, 00BEM KyOa, MPSMOYTOJILHOTO MapajulefienuIeaa, MupaMuibl,
IIPU3MBI, IWIMHAPA, KOHYCa, 1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUS KOHyCa U LIWIMHAPA, NapaJuleIbHbIe
OCH WJIA OCHOBaHMIO, CEYEHHUE I1apa, INIOCKOCTh, Kacaromasics cdepsl, UINHAPA, KOHYCa; YMEHUE CTPOUTH
CeueHre MHOTOTPaHHUKA, 1300paKaTb MHOTOTPAHHUKH, QUTYPBI U IOBEPXHOCTH BPAILICHHS, UX CCUCHHS, B

TOM YHCJI€ C MOMOIIBIO AJIEKTPOHHBIX CPEACTB; YMEHHUE MPHUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (HUTYP,




CaMOCTOSITENILHO (HOPMYTMPOBATh OMPEACNECHUs U3y4aeMbIX (UTYp, BBIIBUTaTh THIOTE3b O CBOMCTBAaX H
npU3HaKax TreoMeTpuueckux ¢Guryp, OOOCHOBBIBATH WJIM ONpPOBEpPrath UX; YMEHHE MPOBOIUTH
Kraccuukanuio QUTyp MO pa3IUYHBIM TIPU3HAKAM, BBITIONHATH HEOOXOAUMBIC JOTIOJHUTEIHHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATUSMU: JBUKEHHE B NPOCTPAHCTBE, MapajlleNIbHbIN MepeHoCc, CUMMETpHUsl Ha
IUIOCKOCTH W B MPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue NOA00Ms, NOJAOO0HBIE (UTYpPBI; yMEHHUE
pacrio3HaBaTh paBHble W MOAOOHbIE (UIYpbl, B TOM YHCJIE€ B HPUPOAE, HCKYCCTBE, apXHUTEKTYypE;
UCIIOJIb30BaTh N€OMETPUYECKHE OTHOLICHMS IPU PELICHUH 3a/1ad; HAXOAUTh IeOMETPUYECKHE BEITMYMHbI
(nmuHa, yroJ, Iuiomaab, 00bEM) MpH PELICHUM 3ajad U3 JPYrHMX Y4eOHBIX MPEIMETOB U U3 PEajbHOU
KU3HU; YMEHUE BBIYUCIATH T€OMETPUYECKUE BEJIMYMHBI (IUIMHA, Yroji, IUIOMIAJb, OOBEM, IUIOIIAb
HOBEPXHOCTH), MCIIONB3Ysl H3yueHHbIE (OPMYJBl M METOJbl, B TOM 4YHCIE: IUIOIIAJb HOBEPXHOCTHU
OUpaMHUbl, HPU3MbI, KOHyCa, LWIMHApA, [oumans cdeppl; 00bEM Kyba, MPSIMOYIOJIBHOTO
napasuieJenunesia, TupaMuIbl, IPU3Mbl, IUIUHAPA, KOHYCa, [1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB
n0J00HBIX uUryp

YMmenue ONCpUPOBATh IMOHATHAMU: MPAMOYTOJIbHAsA CUCTEMA KOOPAHWHAT, BCKTOP, KOOPAWHATBI TOYKH,
KOOpAHUHATBI BEKTOpPAa, CyMMa BEKTOPOB, ITPOU3BCACHNUEC BCKTOPA Ha YHUCJIO, PA3JIOKCHUC BCKTOPA 10 63.3I/ICY,

12 CKAJIIPHOE IIPOU3BEIACHUE, BEKTOPHOE IIPOU3BEIAEHUE, YOl MEXAY BEKTOpPAMH; YMEHHE HCIIOJIb30BaTh
BEKTOPHBI M KOOPJIMHATHBIK METOJ AJIsi PELIEHUs T'eOMETPUYECKHX 3a/ad U 3a1ad JPYrux ydeOHBIX
IIPEIMETOB
YMeHue BbIOMpaTh MOAXOIAIIMM METOJ Ui pelIeHMs 3aJaud; MOHUMaHUE 3HAaYMMOCTHM MaTeMaTHKU B
13 U3yUYEHUH TPUPOIHBIX M OOILIECTBEHHBIX IPOILECCOB M SIBJICHUH; YMEHHE pAaclo3HaBaTh NPOSBICHUE

3aKOHOB MAaT€MAaTHKU B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPbI MATEMATHUECKUX OTKPBITUNA POCCUUCKOU
1 MUPOBOW MaTEMaTHUYE€CKON HAYKHU




HNEPEYEHD 2JIEMEHTOB COILEP KAHUSA, ITPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cofepKaHUs

1 Uucna v BEIYUCICHUS

1.1 HatypanbHble u nensie yncina. [Ipu3Haky enuMoCTy HEIbIX Yhcel

1.2 Paronansiele uncina. OObBIKHOBEHHBIE M IECSITUYHBIE IPOOH, POLIEHTHI, 0ECKOHEYHBIE TEPHOANYECKHE TPOOH

1.3 ApudmMeTnuecknii KOpeHb HATYpaIbHOM cTeneHu. [{eficTBrs ¢ apudMeTHIeCKUMU KOPHSIMHU HATyPaJIbHON CTETICHH
1.4 Crenens ¢ nensIM nokasareneM. CTENeHb ¢ palliOHAIBHBIM NToKa3areneM. CBOMCTBA CTENEHN

1.5 CurHyC, KOCHUHYC U TAaHT€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCJIOBOT0 apryMeHTa

1.6 Jlorapudwm yucna. JlecaTtnynbie U HATypaJIbHBIC JOrapUPMbI

JleiicTBuTenpHbIe Ynclia. ApH(QMETHUYECKHUE ONEepaly C JIEHCTBUTENbHBIMUA YnciaMu. [IpuOmmKkEHHbIC BBIYMCIICHUS,

17 MpaBUJjIa OKPYIJICHMs], IPUKUIKA U OLICHKA PE3yJIbTaTa BIYUCICHUI

1.8 [IpeoOpazoBanme BeIpaKCHUI

1.9 KommuiekcHsle uncia

2 YpaBHEHUs U HEPAaBEHCTBA
2.1 I{ensie 1 TpoOHO-paIIMOHATLHBIE YPaBHEHUS
2.2 HppauynoHainbHble ypaBHEHUS
2.3 TpuroHoMeTpruyeckre ypaBHEHUS
24 [TokazarenbHble U TIOrapu(pMUUECKHE YPaBHEHUS
2.5 Ienble 1 1poOHO-pallOHATBHBIE HEPABEHCTBA
2.6 WppannoHaiibHbIe HEPABEHCTBA

2.7 [Toka3zarenpHbIe U JTOTapruPMHUIECKIE HEPABSHCTBA




2.8

TpuroHomeTpruvecKue HEpaBECHCTBA

29 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C lTapaMeTpaMu
2.11 Martpuna CUCTEMBI JIMHEWHBIX YpaBHEHUN. OnpeenuTenb MaTpULIbl
3 Oyukimn 1 rpadukn
OyHKIUA, crnocoObl 3amanus (QyHkiuu. ['paduk QyHkmuu. BzammHo oOpatHbie (QyHKIMU. YETHBIE W HEUYETHBIC
31 ¢yukiun. [lepnognueckue GpyHkunn
Ob6nacTh ompeneneHus W MHOXeCTBO 3HaueHW ¢GyHkuuu. Hymu ¢yskmun. IlpomexxyTku 3HAKONOCTOSHCTBA.
32 [TpomexxyTkr MOHOTOHHOCTH (pyHKIMH. MakcuMymbl 1 MUHUMYMBI (hyHKIMH. HanOombiiee 1 HauMeHbIIee 3HaYCHUE
(GYHKIMU Ha TPOMEXKYTKE
CrenenHast QyHKIHUS C HATYPaJIbHBIM H LENbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS #1-Oi
33 CTENEHU
34 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U TpapUKu
3.5 ITokazarenbHas u Jorapudmuueckas QpyHKINU, UX CBOICTBA U rpaduKu
3.6 Touku paspsiBa. AcuMnToTsl rpadukoB ¢GyHkimid. CBoiicTBa GyHKINH, HETPEPBHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOLI 3aaHUs [TOCIIEN0BATENLHOCTEN
3.8 Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmya CI0KHBIX TPOLIEHTOB
4 Hauana maTremaTndeckoro aHajimsa
4.1 [TpousBoanas dyuxiuu. [Ipon3BoiHbIe 371eMEHTapHBIX QYHKIUN
[TpuMeHeHHe TPOU3BOIHON K UCCIeI0BaHNUIO (DYHKIMI HAa MOHOTOHHOCTB M 9KCTpeMyMbl. Haxox/ieHre HanOoIbIIero u
4.2 HAaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HAa OTPE3KE
43 ITepBoobOpaznas. MuTerpan

MHoxecTBa U JIOTUKa




5.1

MHoOkecTBO, Onepalu HaJl MHOKecTBaMU. [narpammsl Diinepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTuCcTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMbIe M TUIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEPXHOCTH BPALICHUS
7.5 KoopnnHatel u BEKTOpPbI




YYEBHO-METO/JUYECKOE
OBECNEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
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