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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHusl, Tak Kak 00OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTM M MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpPyeMOe  THpH  H3YYCHUU
00y4aromUMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKICHUM NPU PELICHUU I€OMETPUYECKHUX
3aJa4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
WCIIONB3YIOTCS IIPU PELICHUHU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  MPUOOpETeHHs U
UCIIONIb30BaHUsl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCIEIIHOTO NPOPECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJb30BAHUEM MAaTEMATHKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSAIOIIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

paclIMpeHNEe NMPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBS3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OIKCBHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiny
«CtepeomeTpus» yueOHOTo Kypca reOMETpUH;

(¢opMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs JOKA3bIBaTh TEOPEMBI M HAXOJUTh
HECTaH/IapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHpOBaHNME YMEHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpPE MHOTOTPaHHUKHA M Teja BpallCHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJU AKCUOMATHKH IpHU
IIPOBEJICHUM PACCYKICHUN;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE IMPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBaHMM MAaTEMAaTUUECKUX YTBEPKICHUN U POJIM aKCMOMATHKHU B POBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUICKTYIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4e€OHBbIX TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHS TOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALNY MOJYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COZIEpKAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMerpus» B
10-11 xmaccax sBusworcs: «lIpsiMble H  IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MPOCTPAHCTBEY, «J|BUAKEHUS B IPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHHUs B
10—-11 kyaccax, OTHOCHTCSI KO BCEM COJICpKaTEJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM oOydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepaibHON paboueii
MpOTpaMMBbl, pacrpefeEHHbIM 10 ToJaM OOy4YeHHS, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIiuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaThb  OBJAJICHUE
T€OMETPUUYECKUMH MOHATHSIMHU U HaBBIKAMHU TOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
coOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX TMPEACTABICHUN O00yYaromMXCsl, paCIUpss U yriryOsis
e€, o0pasyst MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycrnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MaremMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 ipoeccroHaTEHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsMas, IUIOCKOCTD,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesIbHble M CKpelMBarommecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NApaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD PAMON
U 1ockocT. [lapannenbHoe M IEHTpaJbHOE MPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajUIEIbHOTO MPOEKTUpOBaHuUs. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMHU, YTOJl
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenunen,
MMOCTPOEHUE CCUCHUM.

[lepnenAMKYJISIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIIEHIUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIBbHBIC W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYIApPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
I0cKocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJI, JUHEUHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM MU MHOTOI'PAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YyIJa.

MHororpaHHuKHU

Buzasl MHOrorpaHHuMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpmsma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMAapajuleNieNUIE] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEpPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
IIPaBUIbHOW nHUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKW: NPABWIbHAS IIPU3Ma U



MpaBUJIbHAS MHPAMUJIA, NPaBWIbHAs TPEYrojbHAs MNHUPAMUIA U TPABUIbHBIN
TeTpa’dap, KyO. llpemcraBieHune o TpaBUIBLHBIX MHOTOTPAaHHUKAX: OKTadIp,
JTOAECKAdIP U UKOCADIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomanas OOKOBOW TOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH TMPABUJIBHOW MHUPAMUJIBI,
TEOpEMaA O IUIOIIAA YCEUEHHON MUPaMHUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOIOKHO
HaIIpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIO0KEHUS BEKTOPOB. CBOMCTBA YMHOXEHHUSI BEKTOpPA HA YHUCIIO.
[ToHsATHE KOMIUJITaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pPa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpancTBe. KoopauHatel BekTopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMHU TOYEK. YTOJN MEkKIy Bekropamu. CKalsipHOE MPOU3BEAECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasymomue moBepxHocTed. Tena BpalleHHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IuIocKocTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
IOpSAMOYTOJBHOTO Mapajienenunena u ciueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IMIMHIAPA, TUpaMuAbl U KoHyca. O0BEM IIapa U IIapoBOTO
CerMeHTa.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo ImuHApa. llepeceuenune cdepbl u mapa ¢
iockocthio. Kacanue mapa u cdepbl miockoctbio. TloHsiTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJIO c(ephl, cepbl, BIMCAHHOW B MHOTOTPAHHUK WM TEJIO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTeu.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amady Ha
MJIOCKOCTH € UCTIOJb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUSI: CEUEHUS IUITUHIpa
(mapaymienbHO W TEPHEHAMKYJSAPHO OCH), CEUYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHHU: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumy HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUdA. lIpsMoyronbHas
cucTtemMa KoopAauHat B mpocTtpaHcTBe. Koopnunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1ad4.

JABuKeHHs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [BUKEHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXCHHN. BuIbl JBWKEHWN: TapallyIeNbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETpPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u cepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKOW HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHKH, EHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro v 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKass akTUBHOCTH), (PM3UYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



caMO0O0pa30BaHUI0 HA MPOTSIKEHUU BCEH IKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpenbl, 0CO3HAHUE TII00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B o0yactu
OKpYXaloUIel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEYeCKOW JesATEebHOCTU, JTaroB €€
pa3BUTUA W 3HAYUMOCTH [UJI1 Pa3BUTHUS UMBWIW3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /111 000OIICHUS U CPAaBHEHUS, KPUTEPUH MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPA3OBBIBATH  CYKICHUS:
YTBEPJAUTEIbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOAbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIENOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTD
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKXKe BbIABUTATDH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh e(UIUTH MHGOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh W HWHTEPIPETHPOBATh WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOACHCHHUA I10 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJIeMBbI, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXJICHUS C CYXJICHHSIMH JPYTUX YYaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHSI 3a/1a9d, BRIOUPATh CIIOCOO PEIIeHUS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3yJbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU YJIEHAMH KOMAaHJIbl, OLIEHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHIUH MAaTEMAaTHYECKUX PaCcCyKICHU;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C yIJamMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMU C MHOTOT DAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTh OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TpU3Ma,
NUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBITIOJHSATH napasuieJIbHOe, LEHTPaJIbHOE u OpPTOTOHAIBLHOE
MPOEKTUPOBAaHKUE (DUTYpP HA TUIOCKOCTH, BBINOIHATH MU300pakeHUst QUryp
HAa TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHUBY;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMy;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHHU
burypsr;

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

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HAXOXXJIEHUE T'C€OMETPUYECKUX BEJIMYUH, MPUMEHSSI HU3BECTHBIE METOJbI
IpU PEHICHUH MAaTEeMAaTHYE€CKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

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

e U3BJEKaTh, MNPEOOpPa3OBBIBATH M WHTEPIPETUPOBATHL HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO0 Ha
yeprexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHBbIE 3HAHMS HAa MPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHSATh M3YUYCHHBIC TMOHATHUS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTU4ecKu  CcPOpMYyIHpPOBAHHON
npoOsemMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MpPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPHUUECKUX BEITUYHNH;

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

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:



CBOOOZHO OINEPUPOBATH MOHATUSMHU, CBSI3AaHHBIMH C LWJIHMHIPUYECKOM,
KOHMYECKOW U CepuyecKoil MOBEPXHOCTSMH, OOBSICHITH CIOCOOBI
MOJTyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEIAMH BpAILEHUS: [IWJINHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (UUIUHAP, KOHyC, cdepa u 1map) H
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALICHHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpaICHMUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JO cepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpallleHUs;

BBIUUCIISATH COOTHOLICHUS MEX/TY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YEepTEe)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaAX;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPalU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCIEHHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA NP PELICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINOJHATh M300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, peoOdpa30BaHus MOA00MS;
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMsI KOHYca (IapajulebHble
OCHOBAHUIO U NPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METO/bl IIOCTPOCHUS CEUEHUMH: METOJ CJEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHUS,

MPUMEHSATh TeoOMeTpuueckre (aKThl IS PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONArarollnX HECKOJIbKO IIaroB PEMIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pelmarbh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEJINYNH,;

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

INPUMEHATh  TOJYYEHHbIE  3HAaHWSA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYyallUH, IPUMEHATh U3YYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE NOUCKA PEIICHUS
MaTeMaTH4ecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENO0BATH IMOCTPOECHHBIE
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYSCKUE 3aJadud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecypesI
1 [ToBTOpEHME Kypca IIaHUMETPUHU 2
2 BBeneHue B cTepeoMeTpuIo 21 1 2
3 B3anMHOe pacnonoxeHue npsmbIx B 5
IIPOCTPAHCTBE
4 [TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B 9
MIPOCTPAHCTBE
5 HepneH):[mfynﬂpHOCTL TPSIMBIX | ” ) 1
IJIOCKOCTEN B MPOCTPAHCTBE
VYTiabl ¥ paccTosIHUA 19 1 1
MHoOrorpaHHuKu
BekTops! B mpocTpaHCTBE 1
9 HOBToPeHI/Ie, 000011IeHNE U CUCTEMATH3AIINAA 2 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 5




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
1 AHaUTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHwME, 0606meﬂlfe u 13 1
CUCTEeMaTHu3alusl 3HAaHUI
3 O06BEM MHOTOTpaHHHKA 16 1
Tena BpaieHus 23 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606meﬂlfe u 21 1
cCUCTEeMaTHu3alus 3HAaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Tpeyronbauku. [IpsMoyrosnbHbii
TPEYTrOJIbHBINA, TPUTOHOMETPUIECKUE

byHKIIUN

Bexkropa

[ToHATHS cTepeoMeTpUM: TOUYKA, ITpsIMas,
IUIOCKOCTh, MMPOCTPaHCTBO. OCHOBHBIE
npaBuiia H300paKEHUS HAa PUCYHKE
IUTOCKOCTH, MapaIeIbHbBIX MPSMbBIX
(OTpe3KoB), cepeIMHBI OTPE3KA.

MaTepHuaibl
npoekra «IIIkombr
aCCOLIMMPOBAHHBIE
HapTHEPHI
«Cupunycan»

[ToHsATHS: TIEpeceKaroIuecs MIOCKOCTH,
MIEPECCKAIOIIUECS MPSMast U TIOCKOCTb;
MOJTYIIPOCTPAHCTBO.

MHororpaHHuKH, H300pakKeHHE
IPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP.

N3ob6paskeHue npocTermmx
IPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIIUX O0BHEKTOB.

AKCHOMBI CTEPEOMETPUH

HGKOTOpI)Ie CJICACTBUA U3 aKCHOM

Pemienue 3aa4 nmo reme «BBeaeHue B
CTEPEOMETPHUION»




[IpakTuueckas padota nmo Teme «BBenenue B
CTEPEOMETPUION

11

Ceuenust. M3o0paxeHnne ceueHnit
napaieNienumnes1a, KOTOpble MPOXOIsIT
yepe3 ux péopa. M3obpaxenne nepeceueHus
MIOJIY4EHHBIX IIJI0CKOCTEN. PackpaiunBanue
MOCTPOCHHBIX CEYEHUN Pa3HbIMU I[BETAMHU.

MaTepuabl
npoekTta «lIIkombr
acCOLMHMPOBAHHbIE
HapTHEPHI
«Cupuyca»»

12

Ceuenus. M3o0pakeHne ceueHU IPU3MBI,
KOTOpBIE MTPOXOIAT uepe3 ux péodpa.
N300paxkeHune mepecedeHus MoIydeHHbIX
MJIOCKOCTEN. PackpalmmBanie mOCTPOSHHBIX
ceueHuu Pa3HbIMHU LIBETaMMU.

13

Ceuenus. M3o0pakeHue ceueHUi
MUPaMUJIBI, KOTOPBIE MIPOXOIST Yepe3 uxX
p€bpa. M3o0pakeHue nepecedeHus
MOJYYEHHBIX IIOCKOCTEN. PackpammBanne
MMOCTPOCHHBIX ceueHuu Pa3HbIMU LIBCTAMMH.

14

Pemenue 3aga4d mo reMe «CedeHUN.

15

[IpakTuyeckas padora o Teme «CeueHHsI».

16

CBolicTBa epeceyeHU MPSIMbIX U
IJIOCKOCTEN. B3auMHOe pacronoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CxkpemumBaroiuecs npsimMblie. [Ipu3naku
CKPEIIUBAIOIINUXCS TPSIMbIX.

MaTepuabl
npoekTta «lIIkombr
acCOLMHMPOBAHHbIE
napTHEPHI
«Cupuyca»»

17

[TocTpoenue ceueHuii B napajuieenumnese,
MpU3Me 1Mo TpEM TOUKaM Ha pEOpax.

18

[TocTpoenue ceueHunit B mupaMmuie mo Tpém
TOYKaM Ha pEéOpax.




19

Co31aHne BBIHOCHBIX YEPTEXKEN U 3aMUCh
araroB HOCTpOﬁHI/ISI.

20

[ToBTOopenue nnanumerpun. Teopema o
IPONOPLHUOHATBHBIX OTpe3kax. [Tonobue
TpeyroJbHUKOB. TeopeMa MeHenasi.

21

PacuéThel B ceueHnaX Ha BHIHOCHBIX
yepTexKax.

22

Pemenue 3agay mo reme «BBenenue B
CTEPEOMETPHUION.

23

KonrtponsHast pabora no Teme «BBenenue B
CTEPEOMETPUION.

24

[TapanyenbHble ¥ CKpEIIMBAIOLIUECS
npsiMbIE B IpOCTpaHCTBE. Teopema o
CyH_IeCTBOBaHI/II/I U CAUHCTBCHHOCTHU HpSIMOfI
napasuleibHON JaHHOW MPSMOM,
MPOXOSIIECH Yepe3 TOUKY MPOCTPAHCTBA U
HE JIeXxaliel Ha TaHHoi npsMoi. Jlemma o
HepecequI/H/I napanneanHx HpSIMBIX
IJIOCKOCTBIO.

MaTepuaibl
npoekTta «lIIkombr
aCCOLIMUPOBAHHbBIE
HapTHEPHI
«Cupuyca»»

25

[TapannensHOCTh TPEX MpsMBIX. Teopema o
TpEX MapajuleNIbHbIX NIPAMBIX. Teopema o
CKPEILMBAIOIINXCS IPSMBIX.

26

[ToBTOpEHME: Yroa MEXAY PSIMBIMHU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB.

27

VYroi ¢ coHanpaBII€HHBIMUA CTOPOHAMH.
Yroa Mexay npsiMbIMU.

28

3a1aun Ha J0Ka3aTeIbCTBO U HCCIICA0BaHNE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE.

29

[ToHsTHs: MapanIeabHOCTh MPSIMOMN 1




IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[apaJUIEIbHOCTH IPSIMOU U MIJIOCKOCTH.
CBolicTBa mapajuieIbHOCTH MPSMON U
MJIOCKOCTH.

30

FeOMeTpI/I‘IeCKHG 3a1a4y Ha BBIYUCIICHUEC U
JI0Ka3aTeIbCTBO, CBS3aHHBIC C
NapaiCJIbHOCTBIO IMMPAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

31

[TapannensHoe ipoekTHpoBaHue. OCHOBHBIE
CBOICTBaA NMapaJljIeIbHOTO IPOEKTUPOBAHNUS.
N3o00pakeHne pa3HbIX GUTYp B
napajuieabHoN npoekuuu. LienrpanpHas
MIPOEKIHUS.

32

[TocTpoenne cedeHus, TPOXOISILETO Yepes
JAHHYIO TIPSIMYIO Ha YEPTEkKE U
MapajuleIbHOTO IPYyrou npsmoit. Pacuér
OTHOUIEHHUH.

33

Pemenue 3anau no teme «IlapannensHas
HPOEKIHS»

34

[TapamiensHas NpoeKLUsl, IPUMEHEHUE IS
IIOCTPOCHHUS CEYCHHU MapajuleIenunena u
npusMel. CBolicTBa Napauieienunena u
IIPU3MBL.

35

[TapannensHble ockocTH. [Ipu3Haku
[apaJUIEIbHOCTH JIBYX IUIOCKOCTEH.
Teopema 0 mapaieIbHOCTH U
€IMHCTBEHHOCTH TIJIOCKOCTH, MPOXOSIIEH
yepe3 TOUKY, He MPUHAAJIeKAIYI0 JaHHON
IJIOCKOCTH U CJIEICTBUS U3 HEE.

36

CBolicTBa napasuleIbHBIX IUIOCKOCTEN: O
NapauIeIbHOCTU MPSIMBIX IIEpeceueHus Ipu
NIEPECEUEHHH JIBYX MapalIeIbHbIX
MIJIOCKOCTEH TpeThel; 00 oTpe3kax




NapauIeIbHBIX TPSIMBIX, 3aKTIOYEHHBIX
MCKAY NapalyICJIbHBIMHA INIOCKOCTAMM; O
MePECEUYCHUH TIPSIMOM C IBYMSI
napajiCJIbHbIMU ITJIOCKOCTSMMU.

37

Pemienne npakTuueckux 3aaad rno Teme
«[TapamnenbHOCTh MPSAMBIX U INIOCKOCTEHN B
MIPOCTPAHCTBEY.

38

[leprieH IUKYIAPHOCTD NPSIMOU U
II0CKOCTH. [Ipu3HaK NepneHINKyYISIPHOCTH
IIPSIMOM U IUIOCKOCTU. TeopeMma o
CYIIECTBOBAHUM U €JUHCTBEHHOCTH IIPSMOI,
IIPOXOMAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U
NEPIECHIUKYIIPHON K INIOCKOCTH.

39

[1nockocTH ¥ EepIeHINKYISPHBIE UM
npsiMble B MHOTOrpaHHuKax. IIpsmast
pu3Ma

40

CgoiicTBa Ky0a v MPSMOYTOIBHOTO
napajjiejacnuicaa. Brruncnenune JJINH
OTPE3KOB B KyO€ U MPSMOYTOJIbHOM
napasuieJenumnese.

41

Pemenue 3amau mo reme «CBoiicTBa KyOa 1
MNPSIMOYTOJIBHOTO MapasuiesienuIeia.
Brruucnenue aMH OTpE3KOB B Ky0Oe 1
OPSAMOYTOJIBHOM IapauUIEICITAIIENE).

42

Pemenue 3amgau no reme «Ilmockoctu u
NEPIEeHIUKYJIIPHBIE UM IIpsiMast B
MHOTOTPaHHUKAX».

43

[IpakTuueckas padora «Ilmockoctu u
NEPHEHANKYIISIPHBIE UM IIpsiMasi B
MHOTOTPAaHHUKaX.

44

[Iepnenpukymnsap u HakinoHHas. [loctpoenue
NEPIECHIUKYIIAPA U3 TOUYKH Ha IPSAMYIO.




Teopema o Tpéx neprneHAUKYIspax (mpsmas

45
u o0parHas).

46 Pemenne 3anau no teme «llepriennukynsip u
HAKJIOHHAS.

47 Yron mexay npsiMoil U III0CKOCThIO. YTOII
MEXIY CKPEIIMBAIOIIUMUCS MPSMBIMHU.
Pemenue 3agau no reme

48 «lTepneHIUKYISPHOCTD MPAMON U
MIJIOCKOCTH.

KonTtponsHas pabora o Teme

49 «lTepneHIUKYISPHOCTH MIPAMOU U
MIJIOCKOCTH.

50 OpToroHanbHOE MPOEKTUPOBAHUE.

51 Pemenue 3agau no reme «OpTOroHanbHOE
MPOEKTUPOBAHUE.

[TocTpoenue cedeHuit kyoa, MPU3MBI,

52 IIPaBUJIILHOM MUPAMUJIBI C IIOMOLIBIO
OpPTOTOHAJILHON ITPOEKIUH.

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

53 miockocTH. [Imockoctu cummerpuil B
MHOTOTpaHHHKAX.

54 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMOU U
MJIOCKOCTH KaK CIIEJICTBUE CUMMETPHHU.
Crioco0bl ONyCTUTH NEPIICH UK YISPHI:

55 CUMMETpHUS, CABUT TOUYKH I10 NapAIIEITbHOU
MIPSIMOM.

56 Cnsur no Henapannemiﬂoﬁ IIPsIMOH,
U3MEHEHHE PACCTOSIHUM.

O060061IeHre MaTepuana 1o Teme:

57 «[TapamnenbHOCTh U MEPIEHANKYISIPHOCTh
NPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBEY.

58 KoHnTtponbHast pabota mo teme




«[lapanmienbHOCTh U MEPHIEHANKYIIPHOCTH
NPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBEY.

59

Pemenue 3aga4 noBBILLIEHHOMN CIOKHOCTH
o TeMe «llapannenbHoCTh 1
NEePHEHAUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEH B TPOCTPAHCTBE.

60

[ToBTOpEHME: yroa Mexay NpsiMoil U
MJIOCKOCTBIO, YTOJI MEXKTY
CKPEIIMBAIOIIUMUCS MIPSIMBIMU B
npocTpaHcTBe. ['eoMeTpruyecKue METO b
BBIUMCJICHUS YTJIa MEXY MPSIMBIMH B
MHOTI'OrpaHHUKax.

61

JIByrpansbliii yroa. CBOMCTBO JTMHEWHBIX
YIJI0B JBYTPAHHOIO yTJa.

62

Pemenue 3agau no teme «JIByrpanHbIit
yroi1. CBONCTBO JIMHENHBIX YIJIOB
JIBYTPAHHOTO yTia.

63

Pemmenue 3agad mo reMe «YTIBD).

64

[IpakTudeckas pabora 1o Teme «YTIIbI».

65

[lepnennukynspuble niaockoctu. CBoicTBa
B3aMMHO NEPIIECHIUKYJISIPHBIX TUIOCKOCTEH.
[Ipu3Hak nepneHmKyIsspHOCTH
IJIOCKOCTEM; TeopemMa o0 MpsiMOr
[IEPECEUCHMS IBYX IUIOCKOCTEH
NEPIECHIUKYJIIPHBIX TPEThEN IUIOCKOCTH.

66

[Touck neprneHIuKyIsSPHBIX IPSIMBIX C
IOMOUIBIO NEPIEHIUKYIISIPHBIX MIOCKOCTEH.

67

[IpsAMOYTOIBHBIN NapaICICIUIIC .
Teopema o nuaroHanu NpsSMOYroJIbLHOTO
napajuleJenuIe1a u CIEACTBUE U3 HEE.

68

Pacu€t paccTosiHuiA OT TOYKH 10 TIFIOCKOCTH.

69

CrepeomeTpuueckue U NpUKIaAHbIC 3a/1a4H,




CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKECHUEM
MMPAMBIX U IJIOCKOCTH.

70

[Tapa mapayenbHbIX MJIOCKOCTEN Ha
CKPELIMBAIOIIMNXCS MPAMBIX, PACCTOSTHUE
ME¥XK1y CKPEILIMBAIOIIMMHUCS IPSIMBIMH B
IIPOCTBIX CUTYALHSIX.

71

OrnyckaHue NepreHInKyJspoB, BEIUNCICHUE
pacCTOSIHUI OT TOYKHU 10 TOYKH; IPSIMOI;
IJIOCKOCTH. Beruncienue paccTosHui
MEXAY CKPEIMBAIOIIMMUCS MIPSIMBIMU C
MTOMOILBIO EPIEHIUKYIISPHON TUIOCKOCTH.

72

Pemenne 3agay mo reMme «PaccTossHus».

73

TpéXrpaHHslid yrosi, HEpaBeHCTBa IS
TPEXTPAHHBIX YTIIOB.

74

Teopema [Tudaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO YIIA.

75

Tpéxrpannslii yroiu. Pemenue 3anau

76

Pemenue 3agay mo reme «YTIbI U
pacCTOSTHUSY.

77

KoHTposbHas paboTa mo Teme «YTJIbl U
pacCTOSTHUSY.

78

3a1a4yu MOBBIIIEHHOM CJIIOKHOCTH IO TEME
«YTIIbl U PACCTOSHUS». DJIEMEHTBI
cheprueckoil reOMEeTPUU: T€0Ie3NICCKIE
JIMHAHM Ha 3eMIIe.

79

Cucremaru3zaius 3HaHU: MHOTOrpaHHUK U
ero anemeHTsl. [Inpamuaa. Bunasl nupamun.
[IpaBuibHas nupamuaa.

80

[Tpusma. [Ipsmast 1 HaKJIOHHAS PU3MBI.
[IpaBuiibHas npusma.

81

[Ipssmoit napayuienenunes, NpsAMOyTrOabHbII
napajuierenumnes, Kyo.




Brinykieie MHOTOrpanHuku. Teopema

82 Diinepa.

83 [IpaBuiIbHBIE MHOTOTPAHHUKH

84 [TonynpaBuibHBIE MHOTOIPAaHHUKHU

85 Pemenue 3agau no reme
«MHOTOTrpaHHUKH.

36 3aauyn MOBEIIEHHON CIIOKHOCTH IO TEME
«MHOTrOrpaHHUKN Y.

g7 [ToBrOpenue: BekTopa Ha IIJIOCKOCTH.
[lonsiTHE BEKTOpA B MPOCTPAHCTBE.

88 CyMMa 1 pa3HOCTb BEKTOPOB, IPABUIIO
napajuiejaenumnesa.
YMHOKEHUE BEKTOPA HA YUCJIO.

89 Paznosxenue BekTopa 1o 6asucy Tpéx
BEKTOPOB, HE JIEKAITUX B OJTHOM TJIOCKOCTH.
Pemmenue 3agad mo reMe «Y MHOXKEHHE

90 BEKTOpa Ha 4Kclio. PaznokeHue BeKTopa mno
0a3ucy TpE€x BEKTOPOB, HE JISKAIUX B
OZHOM MJIIOCKOCTH.

91 Cucmema Koopounam 6 npocmpancmee.
[Ipocretinue 3a7a4u ¢ BEKTOPaMU.

9 CxkanspHoe MpOU3BEICHNUE, BEIYUCIICHHUE
yrila MEeXAy BEKTOpaMH B IPOCTPAHCTBE.

93 Pemenue 3agau no reme «Bektopsl u
KOOPJIMHATHI B TPOCTPAHCTBE»

94 [IpakTrueckas padota mo Teme «BekTops B
MPOCTPAHCTBEY
OcHOBHBIE TOHATHS Kypca reomeTpuu 10

95 Kj1acca, 0000IIIEeHHE U CUCTEMATH3alIis
3HaHWM.

96 OcHoBHbIE IOHATHS Kypca reoMeTpun 10




Kjacca, 0000IIeHHEe U CUCTEMaTH3aIs
3HAHHUH.

OcHoBHbIE IOHATHS Kypca reoMeTpun 10

97 Kjacca, 0000IIeHNEe U CUCTEMAaTH3aIis 1
3HaHUM.

98 Hrorosast koHTpopHAs padoTa 3a 10 kmacc. 1
[ToBTOpeHue. BzauMHoe pacnonoxxeHue

99 IpsMBIX B pocTpaHcTse. [lapamiensHOCT 1
IPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE

100 [ToTOpenue. [lepneHIUKYISIPHOCTH |
MPSIMBIX U ITIOCKOCTEN B IPOCTPAHCTBE.

101 IToBTOpeHue. Yrisl U pacCTOSHUSA 1

102 [ToBTOpenue. MHOrOrpaHHUKH 1

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

11 KIIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Hara uudposbie
Nen/m  Tema ypoka Kontpoabubie IlpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesibHbIe
padoThI padoThI
pecypcsl
1 [ToBTopenue Tembl «KoopauHaTEI BEKTOpa 1
Ha TUIOCKOCTH U B TPOCTPAHCTBE»
) [ToBTOpenue Tembl «CKansipHOE |
MIPOU3BE/ICHUE BEKTOPOBY»
MaTepuabl
npoekTta «lIIkombr
3 [ToBTOpeHue TeMbl «Bprunucnenue yria | -
MEXy BEKTOPAMH B IPOCTPAHCTBE» aCCOLIMUPOBAHHbIE
napTHEPbI
«Cupuyca»»
4 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
5 ®opmysa pacCTOSIHUS OT TOUKH J10 1
MIJIOCKOCTH B KOOPJIMHATAX
6 BekTopHOe mpou3BeieHe 1
AHanuTuyeckre MeToIbl pacuéra yria
7 MEXy MPSMbIMUA B MHOTOTPAHHUKAX, 1
pacuera yria Mexay IpsMoi U MIIOCKOCThIO
AHaJIUTUYECKHE METO/IbI pacuéTa yria
8 MEX1y MIOCKOCTSIMA B MHOTOT'paHHUKAX, 1
pacyera yria MexJ1y IpsIMOM U IJIOCKOCTHIO
9 Haxoxnenue paccTostHuit OT TOYKHU 710 1
IJIOCKOCTH B KyOe M MpaBUIIbHOM NMUpamMuie




HaxoxneHnne paccTostHui OT TOUKHU 10

10 .
TJIOCKOCTH B KyO€ M MpaBUIILHOM MUPaMHUJIe
MaTepHualbl
npoekTa «I1lkomsl
1 JInHelHbIE HEPABEHCTBA, JIMHEHHOE -
MIpOrpaMMHUpPOBaHUE ACCOLIMMPOBAHHBIEC
napTHEPbI
«Cupuycan»
12 JInHelHbIE HEPABEHCTBA, JIMHEHHOE
MIPOrpaMMHUpPOBaHUE
13 KonTposbHasi padora «AHaAJIUTHYECKAS
reoMeTpus»
14 AHanuTtuyeckas reometpus. Pemenue 3agau
15 AHanuTtnueckas reomerpus. Pemenue 3agau
MaTepHualIbl
npoekTa «I1komnsr
16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHHIE -
MHOT'OTPaHHUKH, METOJ] CJIEIOB ACCOLIMMPOBAHHBIEC
napTHEPbI
«Cupuycan»
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
17 IJTIOCKOCTH, IIEPECCYEHUS MPSIMBIX U
IIOCKOCTEMN
18 [TapanienbHble NpsIMbIE U MIJIOCKOCTH:
MapajuieIbHbIE CEUYEHUS
19 [TapanenpHble NpsIMBbIE U MIJIOCKOCTH:
pacy€r OTHOLIEHUI
20 [TapannensHble NpsIMbIE U MJIOCKOCTH: YIJIbI
MEXy CKPEINBAOIIUMUCS NTPSIMBIMU
21 [TeprieHAUKYSpHBIE IPSMBIE U TJIOCKOCTH:




CTaHJapTHBIE NIapbl NEPIEHIUKYIISIPHBIX
IJIOCKOCTEN U MPSMBIX, CAMMETPUH
MHOT'OTPaHHUKOB

22

[lepnieHIuKyNsIpHBIE MPSAMBIE U TUIOCKOCTH:

TEOpeMa O TPEX NEPIEHINKYIIIpax

23

[lepneHuKyIsIpHBIE IPSMBIE U IUNIOCKOCTHU:

BBIYHUCIICHUSA JJIMH B MHOI'OI'paHHUKax

24

[ToBTOpEHUE: MIIOIIAAN MHOTOYTOJIBHUKOB,
(bOopMyIIBI IS TUTOIACH, COOOpasKeHUs
nmoxoous

MaTepHualbl
npoekra «IIIkombr
aCCOLIMMPOBAHHBIE
HapTHEPHI
«Cupunycan»

25

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIA I TOBEPXHOCTEHN, pa3pe3anust Ha
Y4acTH, COOOpaKEHUS MOA00Us

26

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIA I TOBEPXHOCTEH, pa3pe3anust Ha
Y4acTH, COOOpaKEHUS MOA00Us

27

KonTpoabHnas padora «IloBTopenue:
MHOTOTPAHHUKH, CeYEeHUs
MHOTOTPAHHUKOB»

28

CeueHrie MHOTOI'PaHHUKOB. 3ajaun
MOBBIIIEHHON CI0XHOCTH

29

00bEM Tena. OObeM MPSIMOYTOIBLHOTO
napaiuienenunena. CrepeoMeTpuuecKue
3aJ1a41, CBA3aHHEIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaJuIeTenue1a

30

3anaun 00 yABOCHHH Ky0a, O KBaJpaType
KpYyra; 0 TPHCEKIIUH yIJia

31

[IpukiagHele 3aqa4n, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO




napajjicjacnuicaa

32

O0BEM IPSIMOM PU3MBI.
CrepeoMeTpHuyecKHe 3aJauu, CBI3aHHbIE C
BBIYUCIICHHEM 00BEMOB TIPSIMOM TTPU3MBI

33

[TpukianHble 3a1a4u, CBSI3aHHBIC C
00BEMOM MPSIMOM PU3MBI

34

Brruncnenmne 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
HAKJIOHHOH IIPU3MBI

35

Brruncnenme 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
InmrupaMHuabl

36

dopmyna 00bEMa mupamuasl. OTHOIICHUE
00BEMOB MUPAMHUJ C OOIIMM YTIIOM

37

CrepeoMeTpHUUeCKUE 3a]]aul, CBI3AHHBIE C
00BbEMaMH HAKJIIOHHOW MTPU3MBI U TUPAMU/IBI

38

[Tpuknagueie 3agaun mo Teme «OO0bEMBI
Tel», CBI3aHHBIE ¢ 00BEMAMU HAKJIOHHOMN
MPU3MbI U TUPAMUIbI

39

[Ipumenenne 00bEMOB. Brruncnenune
PACCTOSIHUS JI0 TNTIOCKOCTH

40

AnbrepHaTuBHBIE (POPMYIIBI 00bEMA
TeTpad/pa U BBIYHUCICHHE C X TOMOIIBIO
PaCCTOSIHUS MEXY CKPELIUBAIOIIUMUCS
OPSMBIMH

41

Pabora ¢ o0beMaMu yacTel B 3a1a4ax Ha
MOCTPOEHUE CEUCHUI

42

BreranciaurenbHbIC 3aaUM Ha HAX0XKICHHIE
00BEMOB, KOMOMHAIIH MHOTOTPAaHHUKOB U
HaXO0XKICHHE UX 00HEMOB ITOBBIIIEHHOM
CII0KHOCTH

43

BrerauncaurenbHbie 3aJa4i Ha HaXOXXACHUC




00beMOB, KOMOWHAIIMK MHOTOTPAHHUKOB 1
HaAXO0XICHUC UX OG’bGMOB HOBBIH_IGHHOI\/'I
CJIO)KHOCTH

44

KonTpoabHas padora «O0béM
MHOTOTPAHHUKA)

45

[ToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH,
BBIYHCJICHHS B OKPY)KHOCTH, CTaHAapTHBIC
noxoous

46

Cdepa u map. [lepeceuenue cdepsr u mapa
¢ miockocThio. Kacanue miapa u chepsl
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

47

Cdepa u map. BzaumHoe pacnonoxeHue
psIMOt U cephl

48

VYpasuaenune chepsl. [Lnomans chepsr u eé
gacteil. CummMeTpus chephl U mapa

49

Hunuaapuyeckas IOBEPXHOCTbD,
o0pa3yroIne UIHHIPHIECKON
nosepxHoctu. Hunmuuap. [Ipsimoit kpyroBoit
MUIIUHAP. Hnomam) MMOBCPXHOCTHU
HWIMH]IpA

50

Ceuenyst TMIIMHAPA TUIOCKOCTBIO.
[Ipocreiime ciryyau (CeKymas mioCKOCTh
IIPOXOJUT Yepe3 OCh LMIHHIPA,
napajiesibHa WU MEePIEeHINKYIISIpHA K HEl).
OO0mmii ciydaii

51

Konnueckasi moBepXHOCTh, 00pa3yromime
KOHHYEeCcKOM nmoBepxHoctu. Konyc

52

CeueHrne KOHYyCa MJIOCKOCTHIO,
MapajuIeIbHOM MIIOCKOCTH OCHOBAHUS.
CeueHre KOHYyCa MMPOXOAIIUE YePe3 OJHY
WU ABe oOpasyromme

53

Konnueckue ceuenus. Jloka3zaTenbCTBO




CYIIECTBOBAaHNS KOHUYCCKHUX CeucHHI

54

VYceuénnsiit konyc. M3o0pakeHrne KOHYCOB
U YCEUYEHHBIX KOHYCOB

55

[Tnomanas 60KOBOI MOBEPXHOCTH U TOJHOM
ITOBEPXHOCTU KOHYCa

56

CrepeoMeTpuuecKue 3ajauu Ha
JI0Ka3aTeNIbCTBO M BHIYHCIICHUE,
MTOCTPOCHHUEM CEUYEeHUN IUIMH]PA, KOHYyCa

57

CrepeoMeTpuuecKue 3ajauu Ha
JI0Ka3aTeNIbCTBO M BHIYHCIICHUE,
MTOCTPOCHHUEM CEUEeHUN IUIMH]pPA, KOHYyCa

58

[Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
IAJTUHIPOM U KOHYCOM

59

CrepeoMmeTpryeCcKHe 3a/1a4r Ha
JI0Ka3aTeJIbCTBO M BEIUMCIICHHUE, CBA3aHHEIC
co cepoit u mapom, TOCTPOESHUEM UX
CEUYCHUM MIOCKOCTHIO

60

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE, CBI3aHHBIC
co ctepoii u mapomM, TOCTPOCHUEM UX
CEYEHMH MIOCKOCThIO

61

[Ipuknagubie 3a1a4n, CBsI3aHHbBIE CO cpepoit
U 11apoM

62

Pazauunsie KOM6I/IH3.I_[I/II/I TCJI BpallICHUS U
MHOTI'OIr'paHHUKOB

63

3anaun no teme «Tena ¥ MOBEPXHOCTH
BPALLCHUSD

64

3agaum o TeMe «Tena u mMoBepXHOCTH
BpAICHUS»

65

KonTtpoabHnas padora «Tena u
MOBEPXHOCTH BPAaILlCHUsD)

66

3anaun no teme «Tena ¥ MOBEPXHOCTH




BpalicHUs» MMOBBIIICHHOMN CIIOKHOCTHU

67

3agaum o TeMe «Tena u mMoBepXHOCTH
BpaH_IeHI/IH» HOBBIHIGHHOP'I CJIOKHOCTHU

68

O06béM mumuHIpa. Teopema 06 00bEMe
npsiMoro nuauHApa. [Tnomaau 60koBo 1
HOJIHOI>'I HOBerHOCTI/I I_II/IJII/IH[[pa

69

Brruncnenmne 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uHaTerpaia. O0bEM KoHyca.
[Tnomaan 60KOBOI 1 MONHOM MOBEPXHOCTH
KOHYycCa

70

CrepeoMmeTpriecKHe 3a/1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIMIIMHIIPA, KOHYCA.
[Tpuknagueie 3agaun mo Teme «OOBEMBI 1
IUTOIIAJN TOBEPXHOCTEN TEI»

71

O0BEM mapa u MapoBoro cexkropa. Teopema
00 o0Béme mapa. [Tnomans chepsi.
CrepeoMeTpHUyeCcKre 3a]]a4l, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB II1apa, MapoBOTO
CerMeHTa M IIapOBOT0 CEKTOpa

72

[Tpuknagueie 3agaun mo Teme «OOBEMBI
TeJ», CBI3aHHBIE ¢ 00BEMOM MIapa u
momaabio chepbl. COOTHOMICHUS MEXKITY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMH
MMOIOOHBIX Te

73

[TogoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o0nEMa mpu mo100uu.
CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB TeIl U TUIOIIA e
MMOBEPXHOCTEMN

74

KonTpoabHas padora «Iliaomaan
NMOBEPXHOCTH M 00bEMBI KPYIJIBIX Te/D)

75

Pemmenue 3aa4y mOBBIIIEHHON CIIOKHOCTH




76

Pemmenue 3aa4y mOBBIIIEHHON CIIOKHOCTH

77

JIBmxenust npoctpancTBa. OToOpakeHuUs.
JIBvokeHus u paBeHCTBO (uryp. O6mme
CBOIICTBa ABMKEHUN. BUALI NBUKEHUH:
MapajuieIbHbII NEPEHOC, EHTPATbHAS
CUMMETpHUS, 3epKaJIbHAsI CHMMETPHS,
MOBOPOT BOKPYT MPSIMOM

78

Knaccudukanus aBukeHn IpoCTpaHCTBA

79

[TpeobpaszoBanus nmomoowus. [Ipsmas u cdhepa
Ditnepa

80

['eomeTpuueckue 3a1a4n Ha IPUMEHEHHE
JIBUKEHUS

81

KonTpoabHas padora «/IBu:kenusn»

82

O6o0maroiiee MOBTOPEHHE MIOHITHH U
MeTOoJ10B Kypca reometpun 10-11 xnaccos,
cucrtemaTtusanus 3Hanuil: «llapamienbHOCTh
MPSIMBIX ¥ IJIOCKOCTEH B IPOCTPAHCTBE

&3

Oo6o0m1aromiee MOBTOPEHUE TIOHATHIA U
MeTOJ1I0B Kypca reometpuu 10—11 kmaccos,
cUcTeMaTU3alus 3HaHW:
«[lepneHAUKYAIPHOCTH NPAMBIX U
IIJIOCKOCTEN B TPOCTPAHCTBEY

84

Oo6o0m1aromiee MOBTOPEHUE TIOHATHIA U
MeTOJI0B Kypca reometpun 10—11 kmaccos,
cucTeMaTu3alus 3HaHui: «BekTopsl B
IIPOCTPAHCTBE

85

Oo6o0m1aromiee MOBTOPEHUE TIOHATHIA U
MeTOJ10B Kypca reometpun 10—11 kmaccos,
cucTeMaTu3anus 3HaHui: «BekTopsl B
IIPOCTPAHCTBE

86

O6o0maroiiee MOBTOPEHHE TIOHITHH U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,




cucreMaru3anus 3Hanuii: «O0beM
MHOT'OTPaHHUKa»

Oo6o0u1aromiee MOBTOPEHUE TIOHATHIA U
MeTOJI0B Kypca reometpun 10—11 kmaccos,

87 cucreMatu3auus 3Hanui: «Ilmomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEI
O6o0maroiiee MOBTOPEHHE MOHITHH U

88 MeToJ10B Kypca reomerpun 10-11 knaccos,
cucrteMatusanus 3Hagui: «Ilmomaau
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX TEI»

89 Hrorosasi KoHTpOJIbHAsI padoTa

90 [ToBTOpEHME, 0606H_IGHI:IG u
cucTeMaTu3alus 3HaHUH

91 [ToBTOpeHwmeE, 0606H.ICHIEG u
CHCTEMAaTH3alMs 3HAaHUI

9 [ToBTOpeHwmeE, 0606H.ICHIEG u
CHCTEMAaTH3alMs 3HAaHUI

93 [ToBTOpEHME, 0606H_IGHI:IG u
cucTeMaTu3alus 3HaHUH

94 [ToBTOpeHwME, 0606H.ICHIEG u
CHCTEMAaTH3alMs 3HAaHUI

95 [ToBTOpEHME, 0606H_IGHI:IG u
cucTeMaTu3alus 3HaHHH

96 [ToBTOpeHwME, 0606H.ICHIEG u
CHCTEMAaTH3alMsl 3HAHUI

97 [ToBTOpEHME, 0606H_IGHI:IG u
cucTeMaTu3alus 3HaHHH

98 [ToBTOpEHME, 0606H_IGHI:IG u
cucTeMaTu3alus 3HaHHH

99 [ToBTOpeHme, 06001IEeHNE 1

cucTeMaTH3allus 3HaHUH




[ToBTOpeHmE, 0600IIEHNE U
cucTeMaTHu3alus 3HaHui

100

[ToBTOpeHme, 06001IeHNE 1

101 .
CUCTEMATU3aLNsl 3HAHUN

102 [ToBTOpeHmE, 0600IIEHNE U
cucTeMaTHu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro o001ero 00pa3oBaHus
pe3yJjbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, psMasi, INIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH M CIEICTBUS U3 HUX TPU PEIICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHSAMH: MapPAICNIBHOCTh U HEPIEHIUKYISIPHOCTH
' HPSAMBIX U ITIOCKOCTEH
74 KnaccudunupoBars B3auMHOE DPACIIONIOKEHHE NPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JABYTPAHHBIM YTOJ, TpPaHWU ABYTPAHHOTO YIIIa,
7.5 peOpo ABYrpaHHOTO yriia, JIMHEHHBIN yrojl IBYTpaHHOTO yIJja, TpalycHas
Mepa JBYTPaHHOTO yTriia
76 OnepupoBaTb MNOHSTUSIMU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKIBINA
’ MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPaBUIIbHBIA MHOTOTPAHHUK
77 Pacno3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHMpamMuAa, MPU3MA,
MPSIMOYTOJIBHBIN TTapajuieenumne;, Kyo)
KnaccudpunupoBarh ~ MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBAaHHUS IS
7.8 KJIacCU(pUKAUU (BBITYKIbIC U HEBBIMYKIIbIE MHOTOTPAHHHUKH, MPAaBUILHBIC
MHOTOTPaHHUKH, MPSMbIC U HAKJIOHHBIE MIPU3MBI, TAPAILIICIICTIATIC B )
7.9 OnepupoBaTh NOHATUSAMU: CEKYLIas IIIOCKOCTh, CEUEHHE MHOTOTPAaHHUKOB
710 OOBSICHITh MPUHIUIIBI TIOCTPOSHUSI CEYCHUN MHOTOTPAaHHUKOB, HCIONB3Ys
’ METO/I CIEN0B
Ctpouth ceyeHHS MHOTOTPAHHHKOB METOJOM  CIIEJOB, BBITIONHATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOKIEHUE T'€OMETPUYECKUX BEIMYMH IO 0oOpasuam
WIH alTOPUTMaM, MPUMEHsSI M3BECTHBIC AaHAJTUTHYECKHE METOMABI TpHU
7.12 pEelIeHHH  CTaHAApPTHBIX MaTeMaTHYEeCKHMX 3aJad Ha  BBIUYMCICHHE
pacCTOSIHUN MEXIy ABYMsI TOYKAMH, OT TOYKH JO TMPSMOM, OT TOYKHIO
TUTOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pemarp 3amaun Ha HaXOKIEHUE T'€OMETPUYECKHX BEIMYMH IO 0Opasuam
713 WIK alTOPUTMaM, MPUMEHsSI M3BECTHBIC AaHAJTUTHYECKHE METONBI TIpHU

pELIEHUN CTAaHIApPTHBIX MATEMATHUYECKUX 3a1a4 Ha BBIYUCICHUE YIJIOB
MEXIY CKPCIIMBAIOIUMUCA MNPAMBIMH, MEXKIY IPSIMOM M IUIOCKOCTBIO,




MEXY INIOCKOCTSIMHU, JBYTPaHHBIX YII0B

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (IIpU3Ma,

7.14 nupamMpia) ¢ NMpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOLICHHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMAaMHU MTOTOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh TOHATUSAMH: CHMMETPUS B TPOCTPAHCTBE, IEHTP, OCh H
’ MJIOCKOCTh CUMMETPHH, IIEHTP, OCh M TNTIOCKOCTh CUMMETPUH (DUTYPHI
W3Bnekarh, mnpeoOpa3oBbIBaTh W HWHTEPIPETHPOBATh HHPOPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, TMPEACTaBICHHYIO Ha
YepTekKax U PUCYHKaX
[IpumensaTs Teomerpudeckue (GakThl OIS PEHICHUS CTEPEOMETPUUIECCKHIX
7.17 3a/a4, MPEIIONAraplliuX HECKOJIbKO IIArOB pELICHUs, €CJIH YCIOBUS
NPUMEHEHHUS 3aJIaHbI B SBHOU (hopme
718 [IpuMeHATh TpOCTEHIIME TMPOTrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-
’ KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEUICHUU CTEPEOMETPUUECKUX 3a]a4
719 [IpuBOoANTE TpPUMEPHl MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B TPHUPOJE H
’ JKU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONMydYEeHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEabHbBIE
CUTYyallMu ¥ NPUMEHSITh U3YYCHHbBIE MOHSATUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4eCKu cPOpPMYyITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peaTbHbIC
7.20 CUTyallUM Ha SI3bIKE TEOMETPHH, HCCIEI0BATh MOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM T€OMETPUYECKUX TOHATHI U TEOpeM, armapara ajareOpsl,
pemaTrh  MpPaKTHYECKHWE  3a7add,  CBSA3aHHBIE C  HAXOXKJICHHEM
T€OMETPUUYECKHUX BEIMYUH
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHus
pe3yabTara
6 I'eomerpus
OnepupoBaTh MOHATHAMH: IWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yrolue
6.1 HWIMHAPUYECKON TMOBEPXHOCTH, UWJIMHAP, KOHWYECKAass IOBEPXHOCTb,
00pa3yromne KOHMIECKOW MOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTh
6.2 Pacnio3naBats Tena BpaieHus (MIIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmtosiokeHHE Cephl U TMIIOCKOCTH
OrnepupoBaTh NOHIATUSIMU: IIAPOBOM CEIMEHT, OCHOBAHUE CETMEHTA, BHICOTA
6.5 CerMeHTa, IIapoBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOSl, BHICOTA LIAPOBOIO
CJ1051, IAPOBOM CEKTOP
6.6 Berancisate  00BEMBI W IUIOMIAAM  TOBEPXHOCTEH TEN  BpAICHUS,




TeOMETPUUECKUX TeJI C MPUMEHEHUEM (popMyI

6.7

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

6.8

BBIYHCIATE COOTHOMICHHSI MKy TIOMAISIMK TOBEPXHOCTEH M 00bEMaMu
IMOOOOHBIX TEI

6.9

N3ob6paxaTs u3yyaemble (UTYphl OT PYKH UM C IPUMEHEHHEM MPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB

6.10

BoeimonHATe  (BBIHOCHBIE) IIJIOCKHE YEPTEXKU W3 PHCYHKOB MPOCTHIX
00BEMHBIX (QUTYp: BUI CBEpXY, COOKYy, CHHU3Y,; CTPOUTH CEUEHHUS Tel
BpalleHus

6.11

W3Bnekatb, WHTEpNpETHPOBaTH M MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IMPOCTPAHCTBEHHBIX TEeOMETpUYECKHX (Urypax, TMpeACTaBICHHYI0 Ha
YepTekax U pUCYHKAX

6.12

[TpumensiTh reomeTpuueckue (GakThl IS PEUICHUS CTePEeOMETPUUYECKHUX
3aja4, MPEIIoaraloliiX HECKOJIbKO MIaroB pelIeHUs, €CId YCIOBUS
MPUMEHEHHUS 3a/laHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE  JCHCTBUS  CIIOKEHUS BEKTOPOB, BBIUUTAHHS BEKTOPOB U
YMHO)KGHI/IH BeKTOpa Ha 4Yucio, O6’b$ICH$ITB, KaKHUMH CBOﬁCTBaMH OHHA
o0JagaroT

6.15

[TpuMeHsTh MpaBUIIO Napajlieienunea Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATHSAMM: JEKApTOBbI KOOPAMHATBl B IPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJl
MEXIYy BEKTOpaMU, CKaJIsIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI

6.17

HaxomuTe cymmy BEKTOPOB M NPOM3BEJIEHUE BEKTOpAa Ha YHCIIO, YTroJl
MEXY BEKTOpaMH, CKaJISIpPHOE IPOMU3BEACHME, PACKIAIBIBATH BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CUCTEME KOOpIUHAT

6.19

Pemiate mpocreiiine reoMeTpuyeckre 3agaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia

6.20

Pemarn 3aJa4l Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOLICHUN U
HAaXOXKXIACHUC TCOMCTPUYCCKUX BCIIMYUH I10 06pa3uaM WK aJIrOpuTMam,
IMPpUMCHAA HU3BCCTHBIC MECTOABI npu pCIICHUA CTaHAAPTHBIX
MAaTEMATUYCCKUX 3aJa4

6.21

[IpumensiTb  mpocTeiiline MporpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4

6.22

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

6.23

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUWA Ha IMPAKTHKE: aHAJIM3HUPOBATH PCAJILHBIC




CUTYyallUM ¥ MPUMEHSITh U3YUYCHHBIC MOHATUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTHU4ecku cQOopMyIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh pealbHbIE
CUTyallud Ha S3bIKE T'€OMETPUH, HCCIEAOBATH IMOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN M TEOpeM, ammapara anreOpsl,
pemiatb  MpaKTUYeCKHWE  3aJauyd,  CBA3aHHbIE C  HaXOXICHHEM
F€OMETPUUYECKHUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonarue 06 akCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEICTBUS U3 HUX

7.2

B3anmMHoe pacronokeHue IpsiMbIX B MMPOCTPAHCTBE: MEPECEKAIONINECS, MTapaliiebHbIE
U cKpewmuBarommecs npsamsle. [lapamienbHOCTs NpsAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: NApaJICIbHBIE IPSMBIE B INPOCTPAHCTBE, IAPAJLIEIBHOCTh TPEX
OPSMBIX, MApAUICIBHOCTh IPSIMOM M IUIOCKOCTH. YTIBIC COHAIPABICHHBIMU
CTOPOHAMHU, YTOJI MEXIYy MNPSAMBIMH B NpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH:
napajulesibHble TIJIOCKOCTH, CBOMCTBA MapajUleNbHBIX IWIOcKocTeil. [Ipocreitmme
POCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTH: TETpadap, KyO, mapauienenunen,
MOCTPOEHUE CEYEHUI

7.3

[lepnieHAUKYASIPHOCTh MOPSIMOM M IUIOCKOCTU: TMEPIEHAUKYJISPHBIE TPsIMbIE B
IIPOCTPAHCTBE, MPSIMbIE MapajuiebHble U NEPIEHIUKYISIPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH MPSIMOM M TUIOCKOCTH, TEOPEMA O MPAMOUN MEePHEeHIUKYIIPHOU
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIoJl MEXKIY MPSAMOU U IUIOCKOCTBIO, IBYTPaHHBIN
yroJi, IMHEHHBIN yroi AByrpaHHoro yria. [lepneHauKynsp U HaKIOHHBIE: PacCTOSIHHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSMOMN 10 TUIOCKOCTH, MPOEKIUs (PUTypHl Ha
MJI0CKOCTh. [lepreHIuKyIsIpHOCTh IUIOCKOCTEN: MPU3HAK MEPIEeHIUKYISIPHOCTH JIBYX
mockocTel. Teopema 0 TpEX MeprEeHUKYISIpax

7.4

[ToHsiTHE MHOTOTPAHHMKA, OCHOBHBIE DJIEMEHTBI MHOIOIDAHHUKA, BBIIYKIBIE U
HEBBINTYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHU W OCHOBAHMS TNPHU3MBI, HpsMas M HAKIOHHAs MpPU3MbI, OOKOBas W
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsMoyroibHblii Napaielenune] 1
ero cpoucrea. [Iupammpa: n-yrojgbHas NUpaMuaa, I'PaHU U OCHOBAaHHUE IMHUPAMUIBI,
OOKOBasi U TOJHAs MOBEPXHOCTb MHUPAMUJbI, NpaBWIbHAsA U YyCeu€HHAs MUPaMUA.
OnemMeHTsl Npu3Mbl M nupamunabl. [IpaBuiibHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPABWJIBHOTO MHOTOTPAHHMKA, IPAaBWIbHAs IIpU3Ma M IpaBWIbHAs INHPaMHUAA,
IpaBUJIbHAS TPEYroibHas NMUpaMKia U IpaBUIbHBIA TeTpadap, ky0. Ilpeacraienue o
IIPABWIBHBIX MHOTOIPDaHHUKAX: OKTa’Ap, AOJCKa’aAp u ukocayapyrue CedeHus
IPU3MBI U TUPAMMU/IBI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOH, TJIOCKOCTH.
DOneMeHThl  CUMMETpUM B NHpaMujax, Mapajuielenunenax, MpaBHIbHbBIX
MHOTOTpaHHHKaX

7.6

Bbruncnenue »1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. Ilmomans
OOKOBOI TOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSMON TPU3MBI, TUIOIAb OCHOBAHHIH,




TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsMOii Tpu3Mbl. [11o1mans 00KoBOI MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUJIBHOM NHPAMHIBI, TEOpeMa O IUIOLIAJN YCCUYEHHOM NUPAMMIBIL.
[Tonsitue 06 00bEMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[MomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXY IUIOIIAASMUA TTOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KJTACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTh, 00pa3yolIne IUIMHIPUUECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON TMOBEepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBask MOBEPXHOCTD,
o0pa3yrolas 1 ocb, TUIOIIAlb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolne KOHUYECKO MOBEPXHOCTH, OCh U BEpUIMHA
KOHHYeckoi moBepxHOCcTH. KoHyc: ocHOBaHMe W BepIIMHA, OOpasyromiass U OCbh,
I0maas OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyrommue u
BBICOTA, OCHOBaHUs 1 OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUIOMalb MoBepxHoCcTH cheprl. Banmuoe
pacnosnoxeHue cdepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIIOmaab

chepsl

6.4

N3o00paxkeHune Ten BpaleHUs Ha MII0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KoMbOunamuu ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALICHUS

6.6

[TonstTe 06 o0béMe. OcHOBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u ciueactsust u3 He€. O0BEM MHITMHIPA, KOHYCA.
O0BEM mapa u Twiomaab chepsl

6.7

[Tomo6HbIe Tena B mpocTpancTBe. COOTHOIICHUST MEXY IJIOMIAIIMH TTOBEPXHOCTEH,
00bEMaMU ITOIOOHBIX TENT

6.8

Ceuenust nuiIMHIpa (MapajyieIbHO W TMEPHEHAUKYISIPHO OCH), CEUYeHHs] KOHYca
(mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS L1apa

6.9

Bektop Ha miockoctd M B mpocTtpaHcTBe. ClOK€HHE W BbIUMTAHUE BEKTOPOB.
YMHOXKeHUEe BeKTopa Ha yucio. PasnoxkeHue BekTopa Mo TPEM HEKOMILJIaHAPHBIM
Bektopam. [IpaBuio napamnenenumnesna. Pemenue 3anay, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOPAMH

6.10

[IpsiMoyronbHasi cucTteMa KOOpAMHAT B HpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimue 3amaum B KOOpAWMHATAaX. YTroll MexIy BekTopamu. CkanspHoe
MPOU3BEICHNE BEKTOPOB. BbluKcieHHEe YIriioB MexAy NPSIMBIMH U TIJIOCKOCTSIMHU.
KoopaunaTHO-BEKTOPHBIM METO MPH PELICHUH T€OMETPUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPeIHEro 0011ero
o0pa3oBaHus

Brnagenne MeromaMu JJOKa3aTENbCTB, ANTOPUTMAMHU pEIICHHS 3aad;
yMeHue (GOpMYJIHpOBATH W ONEPHPOBATH MOHATHUSMH: OMpEICIICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, NpPHU3HAK, JI0Ka3aTeIbCTBO,
PaBHOCWIIbHBIC (POPMYITMPOBKH; MPUMEHATh UX; yMEHHE (HOPMYIHPOBATH
oOpaTHOE W TPOTHUBOIOJIOKHOE YTBEPKACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOW WHIYKIIUH;
MPOBOJMTH JI0KA3aTeNbHBIC PACCYKICHHS TP PEUICHUH 337a4, OIECHUBATh
JOTHYECKYI0  TMPAaBHIBHOCTh  PAcCCYXKIEHHWI; YMEHHE OIePHpPOBATH
MOHSITUSIMHA: MHOKECTBO, TIOJMHOKECTBO, OINEpaliyl HaJ MHOXKECTBAMU;
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OTHMCAHUS PEATbHBIX MPOIECCOB U SBJICHUM U MPU PEIICHUU 3aj]ad, B TOM
YHCcIie U3 IPYTHX YU4EOHBIX MPEJIMETOB; YMEHHUE ONEPHPOBATH MOHATHIMU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad HA TUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONHUCHIBATh Ipadbl pa3IMUHBIMU CIIOCOOAMH; UCIIOJIB30BATh rpadbl MpH

pelieHuu 3aaa4y

YmMmenne OIICpHUPOBATH TIOHATUAMU: HATYPAJIBHOC 4YHCIIO, LEJI0C YHUCIIO,
CTETICHb C IIeIBIM ITOKa3aTelleM, KOpEeHb HAaTypallbHOW CTENEHH, CTEIICHb C
paluOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcJIEM,
JorapuM dYHCIIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJIBHOTO YHCIIA,
OCTaTOK II0 MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPANMOHATIBHOE YHCIIO,
MHOXCCTBA HATypaJbHBIX, ICJIbIX, pPAlUOHAJIbHLIX, HeﬁCTBHTeHBHBIX
YrCcel, yMEHHE MCIIO0JIb30BaTh MPU3HAKU JIEIIMMOCTH, HAUMEHBIINH 00IIHiA
JIeNUuTeNh W HauMeHblllee oOliee KpaTHoe, ainroput™ EBkimpma npu
pelIeHNH 331a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMH CHCTEMaMU
CUHCJICHUSA, YMCHHUC BBIIIOJIHATH BHIYHUCJIICHUC 3HA4YCHUH U npeo6pa30BaHH;1
BBIPOKECHUH CO CTEeNEHsSMU W Jorapudmamu, mnpeoOpazoBaHHs APOOHO-
palMOHAIBHBIX  BBIPDAXKCHUHM;  yMEHHE  OIEPUPOBATH  ITOHATUAMM:

MOCIIEI0BATENbHOCTh, apu(MeTHuecKas Mporpeccus, TreoMeTpruiecKas




mporpeccusi, OECKOHEYHO YOBIBalOllas TreoMETpHYecKas IPOTPECCHs;
YMeHI/Ie 3aJgaBaTrb II0CJICAOBATCIIbHOCTH, B TOM 4YHCIC C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHUE ONEPUPOBATh MOHATUSIMU: KOMIIJICKCHOE
quciio, COHpH)KéHHbIe KOMIIJICKCHBIC 4HCJIa, MO,Z[yJII: nu aprMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anreOpamueckas); YMeETh
MPOU3BOJUTE apu(PMEeTHUEeCKHE MEeHUCTBHS C KOMIUICKCHBIMHA YHCIIAMU;
HpI/IBO,Z[I/ITI: anMepH HUCIIOJIB30BaHUA KOMIIJICKCHBIX YHCCII, OH@pI/IpOBaTI:
MOHATHSIMHA:  MaTpuna 2X2  u  3x3, omnpeneinuTeab  MaTpHULbI,

I‘GOMGTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHne onepupoBaTh MOHATHSAMHU: pPalMOHAJIbHBIE, HpPpPALUOHAIBHBIC,
MOKa3aTelbHblE, CTENEHHbIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsST M HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE ONEpPUPOBATH
MOHATUSIMHU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMAa YpPaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
yYpaBHEHUN, HEpPAaBEHCTB U CHCTEM; YyMEHHME peulaTb YpaBHEHUS,
HEPAaBEHCTBA M CHCTEMbl C IOMOULIBIO PAa3JIMYHBIX NPUEMOB; peEIIaTh
YpaBHEHHUs, HEpPABEHCTBA M CHCTEMBbl C T[apaMeTpoM; MPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PEIICHUS MaTeMaTHYE€CKUX

3a]a4 U 3a]]a4 U3 pa3IU4HbIX 00JacTeil HayKH U peallbHOM JKU3HU

YMeHue omepupoBaTh HOHATHAMH: (YHKOUS, YETHOCTH (YHKIUH,
NEPUOIMYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMH, MOHOTOHHOCTH
byHKIMHA, SKCTpeMyM (DyHKIMH, HanOoJbIIee W HAMMEHBIIEE 3HAYCHUS
(GyHKINU Ha MPOMEXYTKE, HENpepbIiBHAs (DYHKIUS, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas W BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPHUCCKHNA U
¢u3uueckuif CMBICT TMPOU3BOJHOM, TEepBOOOpa3Has, ONpeaenEHHbII
MHTErpajl; YMEHHE HaXOAWTh AaCUMITOTHI rpaduka (GyHKIHH; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE CYMMBI, IPOU3BEJCHHS, YACTHOTO U
KOMITO3UIIMY (YHKIMHA, HAaXOMUTh YpaBHEHHE KacaTelbHOH K TIpaduKy
(GyHKIMU; YMEHHME HaXOIUTh MPOU3BOJAHBIC 3JIEMEHTApHBIX (QYHKUIUH;
YMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO ISl HWCCIEIOBaHUS (YHKIHUH,
HaXOJUTh HaAWOONBIINE W HAWMEHBIIUE 3HAYCHUS (YHKIUI; CTPOUTH
rpagKi MHOTOYJICHOB C HCIIOJB30BAaHHEM armapara MaTeMaTH4ecKoro
aHanmu3a; MPUMEHATh TNPOM3BOJHYIO [UIS HAXOXACHHUS HAMIy4IIero
pemieHnss B NPUKIAJHBIX, B TOM YHCJIE COLHAIbHO-)KOHOMUYECKUX H

Gu3MYECKUX 3a7a4ax; HAXOJUTh IUIOMIAIN U 00BEMBI GUTYP C TIOMOIIBIO




HHTCrpaga; HNpUBOAWUTL MNPUMEPbBI MATEMATUYCCKOIoO MOACITIHUPOBAHUA C

noMoIkio A depeHnnanbHbIX YpaBHEHU I

YMeHue onepupoBaTh MOHATUAMU: TpaduK PYHKIUHU, oOpaTHas (QyHKIIHS,
KOMITO3HIMS (YHKIMKA, JuHEHHas (yHKIuUS, KBaapaTudHas QYHKIHS,
paumoHanbHas (QYHKLIWSA, CTerneHHas (QYHKIHSA, TPUTOHOMETPHUYECKHUE
byHKIIMKA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIMHU, TMOKa3aTeslbHAsS W
Jgorapumuueckas (yHKIUU; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMA,  BBIIOJHATH  TpeoOpa3oBaHuss  TpadukoB  (QYHKIIWH,
UCTIOJIb30BaTh TPaQUKH IS W3YYEHHUS MPOLIECCOB W 3aBUCHUMOCTEH, MpHU
pelIeHNH 3ajad U3 APYruX YYeOHBIX MPEIMETOB W 33134 U3 pPEaTbHOU
JKU3HU; BBIpAXaTh (OpMyllaMd 3aBUCUMOCTH MEXIY BEIUYUHAMU;
WCITOJIh30BaTh CBOWCTBA M Tpaduku (YHKIHMA 1715 PEIICHHUS ypaBHEHHM,
HEpaBEHCTB M 3aJady C MapaMeTpaMu; U300pakaTb Ha KOOPAMHATHON

IJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB U UX CHCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HbIX THUMOB (B TOM YHCIE Ha
NPOIICHTHI, AOJM U 4YacTH, Ha JABIKEHHE, paboOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 33Jlaud U3 O0JIaCTH YNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATH BBIPAKECHUS, YpaBHEHHs, HEPAaBEHCTBA M HX
CHUCTEMBl N0 YCIOBUIO 33J1a4d, HUCCIENOBATH IOJYYEHHOE pEUICHUE H
OLICHUBATh MPaBAONOJAOOHOCTh pE3yJIbTATOB;, YMEHHE MOJIEIUPOBATH
peajbHblE CUTyallud Ha $3bIKE MATEMATHKHU; COCTaBIIATH BBIPAXKCHMUS,
YPaBHEHHs, HEPAaBEHCTBA M UX CUCTEMBI [10 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE ~ MOJEJIM C  HUCIOJB30BaHHMEM  ammapara  aiureOpsl,

UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apuPMeTHUYecKoe, MeIuaHa,
HanOoJbIlIee U HAMMEHbBIIIEee 3HAUYEHUS, pa3Max, JUCIEPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BIICKaTh, WHTEPIPETUPOBATH
UH(OpMaLIKIO, IPEJCTABICHHYIO B Ta0lMIax, Ha AMarpammax, rpadukax,
OTPaXKAIOLIYI0 CBOMCTBA PEaJbHBIX MPOLECCOB M SBICHUI; MPEICTABIATh
UHPOpPMALIMIO C TOMOIIbIO TaOMUI] M JAMarpamMM; HCCIIEIO0BaTh
CTaTHUCTUYECKHE [aHHbIC, B TOM YHUCIIE C IMPUMEHEHHEM TpadUuecKIX
METO/OB M AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIeI0BaTh COBMECTHBIC

HAOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCeUBaHUs U JIMHEHHON perpeccuu

YMenue onepupoBaTh MOHATHSAMHU: CIyYalHBIM ONBIT W CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYyYallHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIOJIB30BAaHHEM TpaHUUecKMX METO/IOB; IMPHMEHSTh
(GOpMyNBI CIOXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (GopMyny MOIHOM
BeposTHOCTH, hopmyny beprymm, koMOuHaTOpHBIE (AaKTBI U (OPMYIIBI;
OLICHUBATh BEPOSTHOCTH pEAbHBIX COOBITUH; yMEHHE OIepUpPOBAThH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pAaclpelelieHHe BEPOSITHOCTEH,
MaTeMaTHYECKOe OXHJIaHWEe, IUCIEpPCHs W CTaHJAPTHOE OTKIOHEHHUE
CIlyuallHOW  BENWYHMHBI, (QYHKIHMH  pAcClpenesieHus] ¢ IUIOTHOCTH
PaBHOMEPHOTO, MMOKA3aTeILHOTO0 U HOPMAIBHOTO PaCHpeIeICHHI; YMCHHE
UCTIOJIB30BaTh CBOMCTBA M3YYECHHBIX PACHpeACICHHUI I PEIICHUs 3ajad;
3HAKOMCTBO C MHNOHATUAMU:. 3aKOH 6OJ'IBI_HI/IX YHUCCJI, MCTOAbI BbIGOpO‘IHBIX
UCCIIC/IOBAaHMIA;, YMEHUE TPUBOIUTH MPHMEPHl TPOSBICHHUS 3aKOHA
6OJ'H>H_II/IX YucCCll B HNPUPOJHBIX U O6H.[€CTB€HHBIX SABJICHUAX, YMCHUC
OIIEPHPOBATH TOHIATUSMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TEPecTaHOBOK; OwmHOM  HpOTOHA; yMeHHME  TPUMEHSTH
KOMOWHATOPHBIE (aKThl U PACCYKACHUS ISl PEHICHUS 33a]ad; OICHHBATh
BCPOATHOCTU PCATIbHBIX COGBITHﬁ; COCTaBJIATb BCPOATHOCTHYIO MOJCIIb U

UHTEPIPETUPOBATH MOJTYUCHHBIN pe3ybTaT

YMeHne onepupoBaTh IOHATHUSAMH: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYHMHA yIia, IJIOCKUN YroJl, IBYIPAHHBIN
yroJl, TPEXTPAaHHBIM YroJj, CKPEeIUBAOIMECS IPSAMbIE, apalIeIbHOCTh U
NEPHNEHAUKYJIAPHOCTD IPSAMBIX M IIJIOCKOCTEHM, Yroa MEXKIY MpPSIMbIMH,
yroJl MeXAy TMpsAMOM M IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTSAMH,
paccTosiHue OT TOYKU [0 IUIOCKOCTH, PACCTOSHHUE MEXAY IPSMBIMU,
pacCTOsiHAE MEXAY IUIOCKOCTSMH; YMEHHE HCIIONIB30BaTh IIPH PELICHUH
3aa4 M3y4eHHbIe (PaKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE OLECHUBATDH
pa3Mepbl OOBEKTOB OKpPY)KAIOLIET0 MHpa; CTPOUTh MaTeMaTU4YeCKHe
MOJEINA C IIOMOIIBIO TE€OMETPUYECKUX IOHATHM M BEJIWYUH, pELIATh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHAMU: IUIOMAAb (GUTYpPHI, 00BEM (GUTYPHI,
MHOT'OT'paHHUK, HpaBI/I.HBHBII\/'I MHOT'OrpaHHUK, CCYCHHUC MHOI'OI'paHHUKA,
Ky0, mapajuienenures, Npu3Ma, NHpamuna, (Gurypa W TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYyC, map, cdepa, miomanb cdepsl, IMIIOMIATL
MOBEPXHOCTH THPAMUJbI, MPHU3MbI, KOHycCa, HWIMHIApPA, O0BEM KyOa,
IPSMOYIOJIBHOTO Mapajulelleunena, MIUPaMUAbl, IPU3MBI, LHIMHAPA,
KOHYycCa, Imapa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHS KOHYca W LMJIHHIPA,

napamiCibHbIC OCH HWJIM OCHOBAHWIO, CCUYCHUC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, MWIMHIpPA, KOHyCa; YMEHHE CTPOUTH CEueHUe
MHOTOTpaHHHKa, W300pa’kaTh MHOTOTPAaHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIICHUs, UX CEYEHHUs], B TOM YHCIIE C TOMOILIBIO AJIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CAMOCTOSTEIHHO
bopMynupoBaTh ONpeAeNeHUsI U3y4yaeMbIX (UTYp, BBIABUTATh THUIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'EOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHPUKanuioo (GuUryp Imo
pa3IMYHBIM TPU3HAKaM, BBIOJHATH HEOOXOJUMBIC JIOTIOJHUTENbHBIC

TIOCTPOCHHSI
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YMeHne onepupoBaTh TMOHATHUSMH: JBIDKEHHE B MPOCTPAHCTBE,
HapaHHGHBHBIﬁ MEpeHOC, CUMMCTPHA HaA IJIOCKOCTH MW B IMPOCTPAHCTBC,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMMOJ00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIE W MOAOOHBIE (UTYPHI, B TOM YHUCIIE B MPHUPOIE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIB30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelicHUU 3aJia4; HaXOJUThb TICOMCTPHUYCCKUC BCINMYMUHLI (,Z[.HI/IHa, yrouJa,
10 s, 00BEM) TIPU PEIICHUN 3a7a4d U3 APYTHX YYEOHBIX MPEIMETOB U
u3 peaJII:HOI\/'I JKU3HH; YMCHHUC BBIYUCIIATL T'COMCTPUUCCKHUC BCIUYUHLBI
(nmuHa, yroiy, IUIOMAAL, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOIB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOJbI, B TOM 4YHCJIC: IUIOIIAZb IMOBCPXHOCTU
MUPAMHJIBI, TIPU3MBI, KOHYCa, IWIMHIpA, TUiomanab chepsl; o0béM Kyoa,
MIpAMOYT'OJIBHOI'O  HapajliCiIiCvicaa, IMUupaMubl, I[IPU3MbI, OUWJIWHAPA,

KOHYCa, 1I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYDP
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YMeHue onepupoBaTh MOHATHUAMHU: MPSMOYTOJIbHAsI cHUCTeMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOU3BEIEHNE BEKTOpa Ha YHCIO, pa3JioKeHHWE BEKTOpa Mo Oasucy,
CKaJsipHOE TMPOW3BEACHHE, BEKTOPHOE TMPOU3BEACHHUE, YIOJd MEXIY
BEKTOpPAMH; YMEHHE HCIOIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUYCCKUX 3ada1 U 3a/1a4 ApYyTUx y‘IGGHBIX npeaMecToOB
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YMeHne BRIOMpATh MOAXOMSIINA METO JJIS PEIICHUS 3a/1a4u; TOHUMAaHHE
3HAUMMOCTH MAaTE€MaTHKA B U3YYCHHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBIICHUM, YMEHHE pAaclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHl MATEMATUUECKHUX

OTKPBITUHA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHDb 2JIEMEHTOB COIEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Kon

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

Yucna ¥ BEIUHCIIEHUSA

1.1

Harypanbnsle u nensie yucna. [IpusHaky qenMMOCTH LEIIbIX YUCEI

Panmonanbupie  uncina. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, MPOIICHTHI,

2 OeCKOHEUHBIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HATypaJIbHOM cTereHu. JleHCTBUS ¢ apupMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOM CTEIIEHU
L4 Crenens ¢ nenpiM nokasareneM. CTeNeHb ¢ pallMoOHaIbHBIM NoKa3areneM. CBolicTBa
' CTCIICHU
L5 CuHyCc, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHUCIOBOrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble U HaTypajabHbIE JOrapu(MbI
JetictButenbHple  4ucna. ApupMETHYECKHE OIepalud ¢ JICHUCTBUTEIbHBIMU
1.7 yuciaamy. [IpuOmkEéHHbIE BEIUMCIIEHUS, TIPABUIa OKPYIJICHUS, IPUKU/IKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUI
1.8 [IpeobpazoBanue BeIpaKECHHMA
1.9 KommuiekcHbie uncna
2 YpaBHEHMs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANbHBIE YPaBHEHUS
2.2 HppanuonalibHbIC YpaBHEHHUS
2.3 TpuronomeTpuyeckne ypaBHEHHUS
2.4 [TokazaTenpHbIC U JOTapUDMUUECKUE YPABHEHUS
2.5 I{enbie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppauroHanbHbIE HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOoTapUMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10  VYpaBHeHwHs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuna cucTeMsl TMHEHHBIX YpaBHeHUH. OnpeaeauTenb MaTPULbI
3 OyHKIWH U TpaduKu




Oynkuus, cnocoObl 3ananus ¢yHkuuu. ['papux dysxnumn. B3ammuao oOpartHbie

> ¢ynkunu. YétHeie n HeuéTHBIe QyHKUMU. [leprnoanueckue GpyHKINH
OOnactp ompeneneHuss U MHOXKeCTBO 3HadeHMd ¢yHkuuu. Hymn ¢dyHkmmm.
39 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBI (yHkuuu. HauOomnbliee ¥ HaumMeHblee 3HAaYCHHE
GYHKIMH Ha IPOMEKYTKE
13 CreneHHass (yHKIOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckas QyHKIHH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcumnToThl rpaduxoB Qynknuii. CsoiictBa  QyHKIMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa
4.1 [TpousBoanas pyukmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (YHKITAN
[Ipumenenne NTPOU3BOAHOW K UCCIICNOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHre HanOOJbIIEro U HAaMMEHbIIEro 3HaueHus (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHoxecTBa U JTOTHUKA
5.1 MHoXxecTBO, onepaluu HajJ MHOKecTBamu. J(uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiITHOCTD M CTaTUCTHKA
6.1 OnwucareybHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 OUryphl Ha IOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEPXHOCTHU BpAIICHUS
7.5 KoopaunaTel 1 BEKTOpPBI




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka. ['eomeTpus. 10-11 knaccer: yue0. st o0uieodpa3zoBaTeIbHbIX
opraHu3anuii : 60a30BbIi U yriayoneHusiid yposuu/ JI. C. AtaHacsiH u Jp. —

Mocksa: [Ipocsenienue, 2021

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

Marematuka: ajiredpa 1 Hayaia MaTeMaTUYeCKOro aHalln3a, FEOMETPHUS.
I'eomeTpust : 10—11-e kimaccel : 0a30BbIN U YTyOJEHHBIA YPOBHU :
MeToaudeckue pekomenaanuu Kk yueouuky JI. C. Atanacsina, B. @. byTty3oBa,

C. b. Kagomuesa u ip. — Mocksa : [Ipocsemenune, 2023

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1. Menuareka uznarensctBa I IpocBenienus
https://media.prosv.ru/content/

2. ITOC Mos Ikona https://myschool.edu.ru
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