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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcss OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETrO
oO1iero o0pa3oBaHusl, Tak Kak 00€CIeuYnBAET BO3MOKHOCTh U3yUEHUs TUCHUIUINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILMKJIA.
[Tockonpky  JOTHYECKOE  MBIIUICHHE,  (QopMUpyeMOe  TpH  H3YYCHHUHU
00y4aroIMMHUCs TOHATUNHBIX OCHOB I'€OMETPUH, MPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEP)KIACHUM IPU PEIIEHUU I€OMETPHUYECKUX
3aJa4, YMEHHUE BBIABUraTb U ONPOBEPrarb TIMIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

I{enb ocBoeHus nporpammsl yueOHOro Kypca «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAWBHUIYAJIbHBIX CIIOCOOHOCTEM OOy4aroumxcs Ipu
U3y4YeHUU TEOMETpUM depe3 oOecleyeHre BO3MOXKHOCTU MPUOOpPETEHHS U
UCIIONb30BaHUsl Oosee TIyOOKMX TEOMETPHUUECKMX 3HAaHUM U JACHCTBHIA,
CHEIU(PUYHBIX TEOMETPHUH, U HEOOXOIUMBIX JIJIsl YCHEIIHOTO MPOpECCHOHATBHOTO
o0pa3oBaHUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHBIMM 3aJjayaMy Kypca T€OMETPUM Ha YIIyOJIEHHOM YpOBHE,
paCIIMPSIONIMMH U yCUIUBAIOIIUMHU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclmMpeHre NpPeaCcTaBICHUs O T€OMETPUN KaK 4aCTH MUPOBOW KYJIBTYPBI U
(opMUPOBAaHNE OCO3HAHUS B3aMMOCBS3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEHUIINX MATEMAaTHYECKUX MOJEISIX, MO3BOJLIIOLIMX ONMUCBHIBATH M M3ydaThb
pa3HbIE SBJICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MOHATUMHOTO aImapara mno pasaeiy
«CrtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

(¢opMupOBaHHE  YMEHHUS  BJIAJIETh ~ OCHOBHBIMM  HOHATUAMH O
IPOCTPAHCTBEHHBIX (UI'ypaX M HMX OCHOBHBIMM CBOWMCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSITb, YMEHHs OKa3bIBaTh TEOPEMbl M HAXOIUTH
HECTaHAAPTHBIE CIIOCOObI PELIeHNUs 3aay;

dbopMupoOBaHHE YMEHHUS paclio3HaBaTh HA YEPTEXKaxX, MOACIAX U B pealbHOM
MUpE MHOIOTPaHHUKHM M Teja BpalleHUs, KOHCTPYHUPOBATb I'€OMETPUYECKUE
MOJICIIN;

¢bopMUpOBaHHE MOHMMAaHHUS BO3MOKHOCTH aKCHOMATHYE€CKOTO MOCTPOCHHUS
MaTeMaTHYeCKUX TEeOpHil, (GOpMUpPOBAHUE TMOHHMMAHHUS POJIU AKCMOMATHUKH TMpHU
IIPOBEICHUH PACCYKICHUN;

(opMUpOBaHHE YMEHHMs BIAJETh METOJAMHU J0Ka3aTeJIbCTB U AJITOPUTMOB
peleHus, yMEHUSI HUX IPUMEHATH, NPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B
XOJI€ PELICHHs CTEPEOMETPUYECKHX 3a7ad U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOIMMOCTH JOKA3aTelIbCTB IpHU



000CHOBAaHNY MAaTEeMAaTHYECKUX YTBEPKICHUA M POJIM AaKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUICKTYyaJIbHBIX M  TBOPYECKUX
CroCcOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIBCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS, UHTEpEca K U3YUEHHUIO T€OMETPUH;

dbopmupoBanre (PYHKITMOHAIILHOW TPAaMOTHOCTH, PEJICBAHTHON TE€OMETPHH:
YMEHUSI PACMO3HABATh TMPOSBICHUS TEOMETPUUYECKHX TMOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX KU3HEHHBIX CUTyalUsiX U MPU U3YYCHUH JIPYTUX
y4e€OHBbIX MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHS TOCTPOCHHBIX MOJENEH,
WHTEPIPETAINN TTOTYIECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP)KAaTEILHBIMHU JIMHUSAMH y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBuswoTcs: «lIpsimMble M IUIOCKOCTU B MPOCTPAHCTBE,
«MHuororpannukun», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
MOHATUSIMIAY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOy4YeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacrlpeiensercs He TOJbKO IO
coJlepKaTeIbHBIM JIMHUSAM, HO U 10 rogaM oOyuenusi. Conepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM OCBoeHHS DenepasbHON paboueit
pOrpamMMbl, pacnpeleNE€HHbIM MO ToJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MMPUHIUITMATIBLHBIM BOIIPOCaM 00yYaroiuecs
oOpamaiich ~ HEOJHOKPATHO. OTO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
FeOMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEI0BATENBHO U TOCTYNATENBHO, C
coOJTr0IeHreM TIPUHITUIIA TTPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKJIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYarOIIMUXCs, PACIIUPSIs U yrayomsis
e€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycioBus i auddepeHnmanum  0OydeHHs, TOCTPOCHUS
WHIUBUIYAIBHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecreuynBas NMPEEMCTBEHHOCTh MEKIY
0o0muM 1 IpoecCuoHaTEHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 136 vaca: B 10 knacce — 68 yaca (2 yaca B HeAemo), B 11 kimacce — 68
yaca (2 yaca B HEJIeJIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ CTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEPECEKaIOIIHECs,
NapajulelIbHble M CKpelmBarommecs npsmble. [Ipu3Hakum CckpelmumBaromuxcs
npsameIx. [IapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlJIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIIICIIBHOCTD TPEX MPSAMBIX, APAJLIEIbHOCTD IIPSIMON
u 1iockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, N300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MNPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuienbHON MPOEKUUHU. YTIbl C COHAMPABIEHHBIMH CTOPOHAMH, yTOJI
MEXAy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIOCKOCTEN: NapaliebHbIe
IIJIOCKOCTH, CBOKWCTBA IapaijleIbHbIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (UTYpPhl Ha IUIOCKOCTH: TETpajap, MNapajulelenunesn,
MMOCTPOCHUE CEUYCHUM.

[lepnenaAMKyIJISIPHOCTD NPSIMOM U IINIOCKOCTH: IEPIIEHINUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMbBIC MAPAJUICIbHBIE W NEPHECHAMUKYJIAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIEHAUKYJSIPHOCTH INPSIMOM M IUIOCKOCTH, TeopeMa O MpsSMOU
NIEPIEHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IJIIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (Gurypsl Ha  IIOCKOCTb.
[lepneHaAUKYJISIPHOCTD  IUIOCKOCTEW: MNpU3HAK  INEPHEHAMKYJSPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPHEHINKYIAPaXx.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOUW M IUIOCKOCTBIO, JBYTPAaHHBIN
yTOJl, JUHEWHBIA YIoJI ABYTPAHHOTO yriyla. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKu

Bunsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosjpHas
npusMa, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBasi U MOJHAsi IOBEPXHOCTh MIPU3MBI.
[Tapamnenenunesn, NpsSAMOYTONbHBIM — IMapajulelienUMIE]] W €ro  CBOMCTBA.
Kparuaiime myTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema [ludaropa. Ilupammpa: n-yronpHas mnHupamuia,
npaBWibHas W yceu€éHHas nupamuibl. CBoicTBa pEOEp M OOKOBBIX TpaHEu
IIPaBUIbHOW mnUpaMmunabl. IIpaBuibHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma H



IIpaBWJIbHAS IHPAaMHUIA, NPABUIbHAA TPEYroJibHAs IHpPaMHAA W NPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTAdIp,
JNOACKAdIP U UKOCAIP.

Bbrunucinenue 3€MEHTOB MHOTOIPAaHHUKOB: péOpa, JuaroHalid, YIJbl.
[Tnomaas OOKOBON TOBEPXHOCTH MW TIOJHOM TOBEPXHOCTH NPSMON IPHU3MBI,
IUIOMIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHOM MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHOU MUPAMU/IBI.

CuMmmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B MPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJIenunea, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETPHsS IPaBWIBHOU
IIAPAMHJIBL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U IMPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHNE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YUCIIO.
[TonsiTne KOMILIaHAapHBIE BEKTOPHI. lIpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pasjoKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHasg  cuctema  KOOpAMHAT B
npoctpancTBe. KoopamHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMM BEKTOpA U
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMmu. CKaasipHOE IpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpaimenus

[loHATHS: IMUIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKasi MOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tema BpamleHHS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumnHoe pacnoiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHus Ha IulockocTu. Pa3zBépTka munmuHapa u koHyca. Cummetpusi cdepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMeE
OpSAMOYTOJIBHOTO Napaienenunena u cieactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBI, HIWIMHAPA, TUpaMuabl U KoHyca. OO0BEM I1apa U mapoBOro
CerMeHTa.

KomOuHarmu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BucaHHas B
IWIMHAD, ONHCaHHas OKoJo ImuHapa. llepeceuenne cdepsl u mapa ¢
wiockocteio. Kacanme mapa u cdepbl miockoctbio. TloHsiTHE MHOTOrpaHHHKA,



OMMCAaHHOTO OKOJO c(epsl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WM TEJO
BpaIllCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCA, ITUIOmanas chepsl U €€ JacTeu.
[Tonobue B mpoctpanHcTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB UM TEJ BPAILIEHUSI: CEUYEHUS IUITUHIpa
(mapamienbHO YW TNEPHEHAMKYJISAPHO OCH), CEUYEHHUsl KOHyca (mapaluiesibHble
OCHOBaHHIO U MPOXOJSIINE Yepe3 BEPIUIMHY), CEUYEHHUs I1apa, METOIbl TOCTPOEHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ IEpPEHOCa
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauumyd Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXeHUA. [IpsMoyronpHas
CHCTEMA KOOPAMHAT B IpocTpancTBe. KoopauHatel BekTopa. Pasznoxxenue Bekropa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHHH TE€OMETPUUYECKHUX
3amad.

JABUKeHMSI B IPOCTPAHCTBE

JBrxenust npoctpaHcTBa. OToOpakeHus. [[BukeHUs U paBeHCTBO (UTYP.
OOmme cBoiicTBa NBWKECHHWH. BuIbl JIBWKEHWN: TapalUIeNbHBIA TEPEHOC,
LEHTpaJibHAsl CUMMETpPHUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeobpazoBanms noao0us. [Tpsimas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIH YPOBEHB) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM MO3MLKU OOYyYarolEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCHMCKOro O0IlecTBa, MPEJICTaBICHHE O MaTeMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYD, SIBICHUHN, MPOLEAYP IPaKAAHCKOTO
oO1ecTBa (BBIOOPHI, ONMPOCHl U IPYTrO€), YMEHUE B3aUMOJEHCTBOBATH C COLUAIBLHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX (QYHKIUAMH U Ha3HAUCHUEM;

2) naTpuoTHYeCKOE BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh POCCHMCKON TPAXKIAHCKOW WIACHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY W HACTOSILIEMY POCCUHCKOW MAaTeMaTHK{, LEHHOCTHOE OTHOIIEHHE K
NOCTUKEHUSAM POCCUICKMX MATEMAaTHKOB M POCCHUICKOW MAaTEMAaTHYECKOM IIKOJbI,
UCIIOJIb30BAHUE ITUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJOTHUSX, chepax SKOHOMUKH;

3) AYXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HAaHHE JIyXOBHBIX IIEHHOCTEM pPOCCHUICKOTO Hapoja, CHOPMHUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUsS, STUYECKOTO TNOBEJCHHUS, CBSA3aHHOTO C IPAKTHYECKUM
OPUMEHEHUEM JOCTMKEHUW HAYKHM U JEATEIbHOCTBIO Y4YEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs JCTETUKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEIICHUN, PACCYKICHHUH, BOCHPUUMYUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocnuTaHue:

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSATh MAaTeMaTHUYECKHE 3HAHHUS B HMHTEpecax
310poBOoro u Oe3omacHoro oOpa3a JKHW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBbIO  (3I0pOBOE MHUTAaHWE, COAJTAHCUPOBAHHBIA PEXHUM 3aHATUH U OTIbIXA,
peryisipHas pu3nyeckas akTUBHOCTb), PU3NYECKOE COBEPLICHCTBOBAHUE MPU 3aHATUSIX
CHOPTUBHO-03J0OPOBUTEINBHON I€ATEIBbHOCTBIO;

6) TpynoBoe BocnuTanue:

TOTOBHOCTh K TPYyZly, OCO3HAHUE LIEHHOCTU TPYAOJIO0Us, UHTEPEC K Pa3IMUHbIM
chepaM MpoPecCHOHAIBHON NIEATENbHOCTH, CBS3aHHBIM C MaTeMaTUKOM H €€
NPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymield npodeccun u
pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IIJIaHbl, TOTOBHOCTh U CIHOCOOHOCTH K
MaTeMaTHYEeCKOMY OOpa30BaHMIO M CaMOOOpA30BaHUIO Ha MPOTSHXKEHUH BCEH KHU3HHU,
TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHHM NPAKTHUYECKUX 3a/1a4 MaTEMaTUYECKOU
HaIpPaBJICHHOCTH;

7) 3K0JI0THYEeCKOE BOCIIMTAHME:



c(OPMHUPOBAHHOCTb IKOJOTMUYECKON KYJIBbTYpbl, IOHUMAHUE BIUSHUS COLUAIBHO-
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSSHUE MPUPOJHONM U COLMAIBHOW Cpe.bl,
OCO3HaHWE TJO0AJBHOTO XapaKTepa »JKOJOTHMYECKUX MpoOsieM, OpHUEHTalus Ha
NPUMEHEHUE MAaTeMaTUYeCKUX 3HAHWM JUIs peleHus 3aiad B o0JacTH OKpYyXKarouleu
Cpelpl, IJIAHUPOBAHUE IIOCTYNKOB M OLEHKM HX BO3MOXXHBIX IOCJIEICTBUN UIs
OKpYXarouieu cpeapl;

8) neHHOCTH HAYYHOI'0 TO3HAHUA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKH, TOHMMAHWE MAaTEMaTHUYECKON HayKH Kak
cdepbl UeIOBEYECKON AESITENbHOCTH, 3TAllOB €€ pa3BUTHS U 3HAUUMOCTHU JJIsl pa3BUTHS
LIMBWIN3AIUU, OBJIAJICHUE A3BIKOM MAaTEMaTUKH M MAaTEeMaTUYECKOM KyJIbTYypOH Kak
CPEICTBOM  I[O3HAHMS  MHUpPA, TOTOBHOCTb  OCYLIECTBISATH  IMPOEKTHYIO U
UCCIIEIOBATENbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B IPYIIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHBbIE YHMBepCcAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble 10ornyeckue aeficTBUA:

BBUSIBIIATH W XapAaKTEPU30BaTh CYIIECTBEHHBbIE MPU3HAKK MATEMAaTUYECKUX
OOBEKTOB, MOHATUM, OTHOIIEHUH MEXIy MOHATHAMH, (POPMYIMPOBATH OIpPENEICHUS
NOHATUMN, YCTAaHABIMBAaTh CYIIECTBEHHBIN NpU3HAK KiIaccu(UKalMM, OCHOBAaHUSA JIs
00001IEHNS U CpaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIN3a,;

BOCIPUHUMATh, (POPMYIUPOBATH U MTPEOOPA30BHIBAThH CYXKACHUS: YTBEPAUTEIbHbBIC
U OTpUIATENbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NPOTHUBOPEUMS B
(dakrax, JaHHBIX, HAONIONEHUAX M YTBEPKIACHMSX, MpelaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEYUH;

JenaTh BBIBOABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEJIBHO JI0KA3aTEJIbCTBA MAaTEMAaTHMUECKUX YTBEPIKIECHUHN
(mpsiMble M OT IPOTHUBHOIO), BBICTPAMBATh APryMEHTALMIO, NMPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CY)K/ICHHUS U BBIBOJIBL;

BbIOMpaTh CHOCO0 pelieHus yueOHOM 3aaaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BIOMpaTh Haubosee MOAXOMAUIMM C YUETOM CaMOCTOSITENIBHO BbIJECIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBarebCcKue 1eMCTBUA:

HCIIOJIb30BaTh BOIPOCHl KaK MCCIENOBAaTEIbCKUA HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCH, (PUKCHPYIOIIKE MPOTUBOpPEUHE, MPOoOiIeMy, YCTaHABIUBATD
HUCKOMO€ U JaHHOe, (OpPMHpOBATh TUIIOTE3Yy, APryMEHTHPOBATh CBOKO IIO3UIIMIO,
MHEHHUE;



MPOBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEAOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SBIEHUSA, IpoIiecca,
BBISIBIICHUIO 3aBUCHUMOCTEH MEXKIy 00OBEKTaMU, SIBIICHUSIMH, ITPOIIECCAMU;

CaMOCTOSITENIbHO  (hopMynHpoBaTh O0O0OOIIEHHST ¥ BBIBOJABI IO pe3yJibTaTaM
NPOBEAEHHOTO HAOIOICHHUS, UCCIICIOBAHMSI, OIEHUBATh JOCTOBEPHOCTh MOJTYYCHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IIECHNUI;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TIpollecca, a TakKe BBIJBUTATh
MIPEATOJIOKEHHS O €T0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISITh  IeUIIUTBI MH(OPMAIIUY, JAHHBIX, HEOOXOJMMBIX MJsi OTBETa Ha
BOIIPOC U TSI PEIICHUS 3a/1a4u;

BBHIOMpPATh WH(OPMAIMI0O W3 HWCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJU3UPOBATH,
CUCTEeMaTU3HPOBATh W WHTEPIPETHPOBATH MH(DOPMAIMIO Pa3TUYHBIX BHIOB U (Hopm
NPECTaBJICHNUS;

CTPYKTYpUpPOBaTh WHGPOPMAIIMIO, TPEACTABIATh €€ B pasnu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAIE&KHOCTh MH(POPMAIMHA MO CAMOCTOSTENHHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepcaibHble yueOHbIe 1elCTBUSA

Oo0wmenue:

BOCIPUHUMATh U (OPMYJIMPOBATh CY)XJIEHUS B COOTBETCTBUU C YCIIOBUSIMHU U
LEeJAMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJy PEIICHUs 3aJa4d, KOMMEHTHPOBATh
IIOJIyYEHHBIA pE3yJIbTaT;

B XO0J€ OOCYXIEHMs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAaE€MOW TEMBI,
npo0JieMbl, pelaeMoi 3a/lauM, BbICKA3bIBaTh WJIEH, HALIEJICHHbIC HAa MOMCK pPELICHMUS,
CONOCTABJIATh CBOM CYXIEHHS C CYXACHHUAMHM JApPYyrUX YYaCTHUKOB JMajora,
oOHapyXHBaTh pa3IMYHUe U CXOJICTBO MO3ULIUHN, B KOPPEKTHOU (hopme (HOpMyInpoBaTh
pa3HOTIacHsl, CBOM BO3PAKEHUS;

IOPEACTABIATh PE3yJbTaThl PEIIECHUS 3a7aud, SKCIEPUMEHTa, HCCIEI0BaHUs,
POEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMaT BBICTYIUIEHUS C Y4YETOM 3aj]ad
Mpe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHbIE YHMBepPCAJbHbIE Y4eOHbIe 1eiiCTBHSA

Camoopranusanus:

COCTABJISITh IUJIAH, aJTOPUTM pEIICHUs 3aJadyd, BBHIOMPATH CHOCOO pEeHIeHUs C
Y4ETOM HUMEIOIINXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAIbHbBI HHTEJJIEKT:



BJIaJIETh HaBbIKAMH IO3HABATEIBHOM PEPIEKCUU KaK OCO3HAHHUS COBEPIIAEMbBIX
JICHUCTBUM M MBICIUTENbHBIX TPOIECCOB, WX pPE3yJbTaTOB, BIAJIETh CIIOCOOAMU
CaMOINPOBEPKH, CAMOKOHTPOJIA IpoIlecca M pe3yJibTaTa PEILICHHS MaTeMaTHYeCKON
3a/1a4y;

OpPEABUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpPHU PEIICHUU 3a7ayH,
BHOCUTh KOPPEKTHUBBI B JESTENHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JTaHHBIX,
HaWJIEHHBIX OIIHUOOK, BBISIBIIEHHBIX TPYIHOCTEMN;

OLICHHMBAaTh COOTBETCTBHUE pE3yJIbTaTa LEIH M YCJIOBHSIM, OOBSACHATH NMPUYHHBI
JNOCTI)KEHUSI WIIM HEJOCTIXKEHMSI pPe3yJbTaTOB JAESTEIbHOCTHU, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITeJIbHOCTD:

MIOHUMAaTh M HCIOJb30BAaTh NPEUMYIIECTBA KOMAaHJHOM W WHAUBUIYAJIBHON
paboThl MpU pElIeHUH Y4YeOHbIX 3aj7ay, IPUHUMATH 1[E€Jb COBMECTHOU NEATEIbHOCTH,
IUIAHUPOBATh OpPraHU3alMI0 COBMECTHOM paboThl, pacnpenensTh BUAbl padoT,
JIOTOBApUBATLCA, OOCYX JaThb MPOLECC U pe3yJbTaT padboThl, 0000UIaTh MHEHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TPYNNoOBBIX ¢Gopmax paboTel (0OCyXIeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ HITYPMbD» M MHBIE), BBIIOJHATh CBOI YacTh pabOThl U KOOPJIWHUPOBAThH
CBOU NIEWCTBHUS C IPYTMMH YJIE€HAMHU KOMAaHJbI, OLIEHUBATh Kauye€CTBO CBOErO BKJIaJa B
OOUIHI MPOIYKT MO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

IHPEAMETHBIE PE3YJIBTATDBI

K konmy 10 k1acca oOyyaronuiicss Hay4uTCs:

e CBOOOJHO ONEPHUPOBATH OCHOBHBIMU MOHITHSIMH CTEPEOMETPHUM NPU PEIIECHUU
3a]1a4 U IPOBEJEHUN MATEMAaTUUYECKUX PACCYKICHUH;

e IPUMEHATH AKCHOMBI CTEPEOMETPUU M CJIEACTBUS M3 HUX IPU PELICHUU
r€OMETPUYECKUX 3a]1a4;

e KJaccUUIUPOBATH B3aMMHOE pACIOJIOKEHHE TMPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3AaHHBIMU C YIJIaMU B IPOCTPAHCTBE:
MEXy MPSMBIMU B TPOCTPAHCTBE, MEXKAY MPSIMOM U INTIOCKOCTBIO;

e CBOOOIHO OMEPUPOBATH NOHATUAMHU, CBSA3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJAHO paclo3HaBaTh OCHOBHBbIE BUABl MHOI'OIPAHHUKOB  (MpU3Ma,
nUpaMua, NpsMOYTOJIbHBIA apajuieaenunen, Kyo);

e KJaccu(puIMpOBaTh MHOTOTPaHHUKH, BBIOMpas OCHOBAHUS 1S
KJIacCU(pUKALUY;
e CBOOOAHO  OMEpPUPOBATH  TOHATUSAMHU,  CBSI3AHHBIMH  C  CEUYCHUEM

MHOTOI'PaHHHUKOB TJIOCKOCTBIO;
e BBINOJHATH MapajuleibHOE, HEHTPAILHOE M OPTOTOHAJIBHOE MPOEKTUPOBAHHE
¢buryp Ha MIOCKOCTh, BBIMOJIHATH U300pakeHHs (PUTyp Ha MIIOCKOCTH;



CTPOHUTh CEYCHHUS MHOTOTPAHHUKOB pPa3IMYHBIMH METOJAMH, BBITIOJIHSITh
(BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTBHIX O0BEMHBIX (UTYpP: BH
CBEpXy, COOKY, CHU3Y;

BBIYUCIIATH TUIONIAJM MOBEPXHOCTEH MHOTOTPAaHHHMKOB (TIpU3Ma, MHpPaMHIA),
TeOMETPUUECKUX TEN C MPUMEHEHUEM (POPMYIT;

CBOOOJIHO OTICPUPOBATH MOHATHAMHU: CAMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPUH (PUTYPHI;
CBOOOJIHO OIEPHPOBATh IMOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM |
KOOpJWHATaM B IPOCTPAHCTBE;

BBIMOJIHATH ICHCTBYSI HAJl BEKTOPAMHU;

pemiath 3aJa4d  Ha  JIOKAa3aTeNIbCTBO MAaTEMAaTHUECKUX OTHOIICHHHA W
HAXO0XJICHUE TCOMETPHUYSCKUX BEJIMYWH, MPUMEHSS H3BECTHBIC METOJBI TPH
pellIeHMH MaTeMaTUYeCKUX 3aJa4 TIOBBIIICHHOTO M BBICOKOTO YPOBHSI
CJI0)KHOCTH;

HNPUMEHSITh ~ MPOCTCHIINE  MPOrPaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAITUOHHBIC CHCTEMBI ITPH PEIICHUH CTEPEOMETPUICCKUX 3a/1ay;
W3BJICKaTh, MpPeoOpa3oBbIBAaTh W  HHTEPIPETUPOBATH  HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTekax
Y PUCYHKAX;

MPUMEHSTH TOJIy9eHHBbIC 3HAHWS Ha MPAKTUKE: CPAaBHUBATh M aHAIM3HPOBATH
peaJIbHbIC CUTYyallud, MPUMEHATh HM3YYCHHBIC IOHATHS B IPOIECCE ITOUCKA
pelICHUsT MaTeMaTHYeCKH CQHOPMYJIUPOBAHHON TPOOJIEMBbI, MOICIUPOBATH
peasibHbIC CUTYaIlUU Ha SI3bIKe T€OMETPUH, UCCIICIOBATh MOCTPOCHHBIC MOICIH
C WCIIOJIb30BAaHHEM TI'€OMETPUYCCKHX TOHSATHH M TEOpeM, ammapara aareOpsl,
peliaTth MpPakTUYECKUE 3aj]add, CBS3aHHBIC C HAXOXKICHHEM I€OMETPUYCCKHX
BCJIMYHH;

UMETh TMPEJCTABJICHUS 00 OCHOBHBIX JTamax pa3BUTHS T'COMETPUU Kak
COCTaBHOM YacTH (pyHIaMeHTa Pa3BUTHS TEXHOJIOTHH.

K koniy 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJIHO OMNEpUPOBATH MOHATUSMHU, CBA3AHHBIMH C LHAJIMHAPUYECKOH,
KOHUYECKOU U ChepUIECKOil MOBEPXHOCTIIMH, OOBACHATH CIOCOOBI OTYYECHHUS;
ONEpPUPOBATH TMOHATUSMH, CBS3aHHBIMH C TEJaMH BpAIICHUS: LWINHAPOM,
KOHYCOM, C(pepoii U Iapom;

pacrno3HaBaTh Teja BpalleHus (UWINHIP, KOHYC, cdepa U map) u OOBACHATH
CHOCOOBI MOJTYYCHHS TE BPAILICHUS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIOJIoKeHUE Chephl U MIO0CKOCTH;

BBIYUCIISAITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M T€J BpallleHUs, 00bEMBI
¥ TJIOLIA/IM TIOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJl BPAIEHHUs, TEOMETPHYECKUX
TeJ ¢ MPUMEHEHUEM (HOpMYIL;

CBOOOJHO OMNEpUpPOBaTh MOHATHSIMH, CBS3aHHBIMU C KOMOWHAIMSIMU TeJ
BpallleHUss W MHOTOTPAaHHHMKOB: MHOTOTPAaHHUK, BIHCAHHBIK B cdepy Hu



ONHCaHHBIM OKOJIO cdepbl, chepa, BNMCAaHHASS B MHOTOTPAaHHMK WU TEJIO
BpallleHUs;

BBIUHCIIATh COOTHOUICHHS] MEXIYy IUIOLIAJsIMH TMOBEPXHOCTEH U 0ObEMaMu
II0JIOOHBIX TENT;

n300paxarh U3ydaemble (PUIYPBI, BBINOIHITH (BBIHOCHBIE) IJIOCKHE YEPTEXKU
U3 PUCYHKOB NPOCTHIX OOBEMHBIX (DUTYp: BUJA CBEPXY, COOKY, CHU3Y, CTPOUTH
CEYEHHs TeJ BpAICHHUS,

U3BJIEKATh, MHTEPOPETUPOBATH M  MPEoOPa3oBBIBaTH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTEx)ax
U PUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OTNEpalUU HaJl BEKTOPaMU;

3aJ1aBaTh IUVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

pelaTh reOMETPUYECKHE 3a7aud Ha BBIYMCIICHUE YIJIOB MEXIY HPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUNA OT TOYKH /10 TUIOCKOCTH, B LIEJIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUN;

CBOOOJIHO  OMEepUpOBaTh MOHSATUSIMHU, CBS3aHHBIMH C  JBW)KCHHEM B
IPOCTPAHCTBE, 3HATh CBOWCTBA JBUKECHUN;

BBIMOJHATh  M300paK€HUs] MHOTOIPAHHUMKOB W TEJl  BpaUICHHUs IIpH
napajuieIbHOM TEPEeHOCe, [EHTPAIbHON CUMMETPUHU, 3€PKAIbHON CUMMETpUH,
MIpU MOBOPOTE BOKPYT MPSIMOM, MpeoOpazoBaHus MO00us;

CTPOUTH CEUYEHHS MHOTOTPAHHMKOB M TEJ BpAILEHUS: CEUEHUS LUJIMHIpa
(mapamenbHO M NEPIEHIUKYJISIPHO OCH), CEYEHMsI KOHyca (MapaljiesIbHbIE
OCHOBAHUIO U MPOXO/SIILIME YepPE3 BEPILNHY), CEUECHHUS 11apa;

UCIOJIb30BaTh  METOJbl MOCTPOEHHUS CEUYEHHUN: METOA  CJIEIO0B, METO/
BHYTPEHHET0 MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH MI0CKOCTH;
J0Ka3bIBaTh F€OMETPUUECKHUE YTBEPKIACHMS;

OPUMEHATh T€OMETPUUECKHE (PaKThl ISl PELICHUS] CTEPEOMETPUUYECKUX 3ajad,
IPEINOJIAraloIiuX HECKOJIBKO IAroB PEUIEHMsI, €CJIM YCJIOBUS INPUMEHEHUS
3aJlaHbl B ABHOM U HESIBHOU (hopMme;

pemiath 3aJayd  Ha JIOKa3aTeNbCTBO MAaTeMaTHMYeCKUX OTHOIICHUH U
HaXO0I€HUE T€OMETPUUYECKUX BEJTUUMH;

OPUMEHATh MNPOrPaMMHBIE CPEACTBA U  3JIEKTPOHHO-KOMMYHHKALMOHHbIE
CUCTEMBI IIPY PEIICHUU CTEPEOMETPHUUECKHX 3a]1aY;

NPUMEHSTh MOJy4YCHHbIE 3HAHUS Ha MPAKTHKE: CPaBHUBATh, aHAIU3HPOBATh U
OLICHHMBATh peajbHbIE CUTYallUH, MPUMEHSITh W3YUYCHHBIC MOHSITHS, TEOPEMBI,
CBOMCTBAa B IPOLECCE MOUCKA PEIICHUS MATEeMaTU4eCKH CHOPMYJINPOBAHHON
npoOJieMbl, MOJENIUPOBaTh pEAJbHbIE CHUTyallUM Ha S3BIKE TI'€OMETPUH,
UCCIIEIOBaTh TOCTPOEHHBIE MOJEINW C HCIOJb30BAHUEM T'€OMETPHUECKUX
NOHATUM W TEOopeM, ammapata anreOpbl, pelaTh MNpaKTHYECKue 3ajayd,
CBSI3aHHBIE C HAXOXAECHUEM I'€OMETPUUECKUX BEJINYMH;



e UMETh IMIPEACTaBICHHsI OO0 OCHOBHBIX JTalax pas3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa PA3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
Koutpoabubie IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
1 BBenenue B crepeoMeTpuio 13 1
5 B3anMHOe pacnosnokeHue npsiMbIx B 5 |
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B g
MIPOCTPAHCTBE
4 [leprnieHIUKYISIPHOCTD MPSAMBIX U 15
IJIOCKOCTEMN B MPOCTPAHCTBE
VYIIIBl U paccTOSHUS 12 1
MHoOrorpaHHuKu 1
BekTops! B IpocTpaHCTBE
8 [ToBTOpeHMEe, 0600IIIEHNE U CHCTEMAaTH3aIIUs 3 i
3HaHUU
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




11 KITACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI pecypen
1 AHaIUTHYECKas TEOMETPUS 9 1
) [ToBTOpEHwHE, 0606II.IGHI:IG u 13 1
CUCTEeMaTHu3alus 3HAaHUI
3 O0BEM MHOTOTpAaHHUKA 11 1
Tena BpaieHus 16 1
5 [Tnomaau MOBEPXHOCTH U O0BEMBI 9 1
KPYTJIBIX TET
6 JBrxeHus 3
. [ToBTOpeHwHE, 0606II.IGHI:IG u . 1
CUCTEeMaTHu3alus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

KoauuecTBO 4acoB

Hara DJIeKTPOHHBbIE HU(PPOBHIE
Nenn/m  Tema ypoka Koutpoabubie IIpakTuyeckue
Bcero H3y4eHusi oOpa3oBaTesIbHbIE pecypchl
padoThI padoTsI

[ToHsATHS cTEpeoMeTpUM: TOUKA,
npsimMasi, I0CKOCTb,
npocTpancTBO. OCHOBHBIE

1 npaBujIa N300paKeHUs Ha 1 01.09.26 https://m.edsoo.ru/SECB310PZ

PHUCYHKE TIOCKOCTH,
HapaIeNbHBIX MPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

[TonsTusa: nepecekaromuecs 02.09.26
IJIOCKOCTH, TEPECEKAOITNECS
npsiMasi U IJII0CKOCTB;
MOJIyIIPOCTPAHCTBO

1 https://m.edsoo.ru/T2NNAUSWK

MHororpanHuKH, H300pakeHHe 08.09.26
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX

¢buryp, HECYIIECTBYIOIIHNX
00BEKTOB

1 https://m.edsoo.ru/AHGUTWH2F

AKCHOMBI CTEPEOMETPUHN U 09.09.26
p p 1 https://m.edsoo.ru/IDKRA603N

MEPBLIC CICACTBUA U3 HUX

AKCHOMEI CTEPEOMETPUH U 15.09.26
p R 1 https://m.edsoo.ru/ZIP3R7LQ2

MEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U 16.09.26
6 TIEPBBIE CIE/ICTBUS U3 HUX. 1 https://m.edsoo.rt/AQXJXEDYR

CniocoOwI 3a1aHMS IPSIMBIX U




IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs MPSMBIX U
IJIOCKOCTEMN

BxonHas koHTposibHas paboTa

22.09.26

N3o0pakeHne ceueHnit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenue
NEepeCCUYCHU MOJTYYCHHBIX
IJI0CKOCTEN. PackpammBanue
MOCTPOCHHBIX CeUeHUU pa3HbIMU
oBETaMu

23.09.26

https://m.edsoo.r/EKWHLAW84

Mertopn cieoB Ui HOCTPOCHUS
ceueHuii. CBOMCTBa nepecedyeHnit
IPSIMBIX U IIJIOCKOCTEHN

29.09.26

https://m.edsoo.ru/DDABJTC2N

10

[TocTpoenue ceueHuii B
nupamuje, Kyoe mo TpéM Toukam
Ha p&6pax. Co3maHne BEBIHOCHBIX
YEpTEKEU U 3aIHCh 11aroB
IIOCTPOEHUS

30.09.26

https://m.edsoo.ru/JIAQINZCX

11

[ToBTOpEHKE TITAHUMETPUH:
Teopema 0 mpONMOPLUHOHAIBHBIX
orpeskax. [Tomobue
TPEYTOJILHUKOB

06.10.26

https://m.edsoo.ru/L3FYZL9LR

12

[ToBTOpEHME TUTAHUMETPUH:
Teopema Menenas. Pacuertsl B
CEYEHMAX Ha BBIHOCHBIX
yeprexax. Mcropus pazsurtus

07.10.26

https://m.edsoo.ru/TP9F3DVV1




MJIAaHUMETPHUU U CTCPCOMETPUUN

13

KontponpHas padota "AKCHOMBI
crepeomerpuun. CeueHus"

13.10.26

https://m.edsoo.ru/EBLEQ9SZ1

14

BzaumHoe pacnonoxxenue
MPSIMBIX B POCTPAHCTRE.
CxpelrBarommecs npsmbie.
[Ipr3HaKu CKpEIUBAIOIINXCS
npsameix. [lapamiensHbie npsiMble
B [IPOCTPAHCTBE

14.10.26

https://m.edsoo.rv/TYO9QBHKY

15

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOK
napasuiebHON JaHHOW MPSAMOM,
MPOXOIALLIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKaIllel Ha
JlaHHOM npsimoit. JlemMma o
NEepPEeCEeUCHUH MapaIeNIbHbIX
MPSIMBIX [IJIOCKOCTBIO

20.10.26

https://m.edsoo0.ru/CYUQMU9K9

16-1uy

[TapanienbHOCTb TpEX MPSIMBIX.
Teopema o0 TpEX mapajuIeaIbHbIX
npsiMbIxX. Teopema o
CKPEIIHBAIOIINXCS TIPSAMBIX

21.10.26

https://m.edsoo.ru/TRPMZB3IMZ

17

[TapannensHOE MPOSKTUPOBAHUE.
OCHOBHBIE CBOWCTBA

napajijiCJIbHOT'O IMTPOCKTUPOBAHMA.

N3obpakenue pa3Hbix Guryp B
NapajuIeIbHON MPOEKIIUU

10.11.26

https://m.eds00.ru/03GR50WZV

18

entpanbHas mpoekuus. Yroi ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
Yrois Mexay NpsMbIMU

11.11.26

https://m.edsoo.ru/Z5FPA6SHI




19

IToHATHS: mapaIeNbHOCTD
MPSIMOM M TNIOCKOCTH B
npoctpanctie. [Ipu3nak
napajuieIbHOCTH MPAMOUN 1
m1ockocTh. CBOMCTBA
[apaJuIEIbHOCTH NPSIMOU U
IUIOCKOCTH

17.11.26

https://m.edsoo.ru/N18CUQO3L

20

['eomeTpuyeckue 3a1aun Ha
BBIUMCIICHHE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAUICITbHOCTHIO
IPSIMBIX U IIJIOCKOCTEHN B
MIPOCTPAHCTBE

18.11.26

https://m.edsoo.ru/2DD9X2MQ3

21

[TocTpoenue ceuenus,
IIPOXOJSIIETO Yepe3 JaHHYIO
IPSIMYIO Ha 4epTexe U
[apaJuIEIbHOTO APYTOM IPSMOIA.
Pacuér orHOIIEHUI

24.11.26

https://m.edsoo.ru/1PO6R5839

22

[TapannensHas npoekuus,
NpUMEHEHUE JJI1 OCTPOCHUS
ceUYeHH KyOa u
napauienenunena. CBoicTaa
napajjejicnincaa u nmpru3Mbl

25.11.26

https://m.eds00.ru/930T7FLSK

23

[TapannenbHbIE IIOCKOCTH.
[Tpu3Haky napayuieTbHOCTH ABYX
IJIOCKOCTEMN

01.12.26

https://m.edsoo.ru/QFUJAHV &Y

24

Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAIICH Yepe3 TOUKY, HE
MIPUHAIJICKALYIO TaHHOU

02.12.26

https://m.edsoo.ru/2WG4W4XNO




IIJIOCKOCTH M CICACTBHA U3 Hee

25

CBolicTBa mapasuiesIbHbIX
IIJIOCKOCTEM: O MapajuIeIbHOCTH
MPSIMBIX MIEPECECYCHUS TIPU
NEPECEUEHUH JIBYX
MapajuiebHbIX TNIOCKOCTEN
TpeTbeit

08.12.26

https://m.edsoo.ru/3KIKV3ROG

26

CaolicTBa napasuieabHbIX
IUIOCKOCTEH: 00 OTpe3kax
napajuieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKITY
NapajuieIbHbIMU TUIOCKOCTSAMM; O
MEPECEUYCHUH TIPSIMOM C IBYMSI
napajyIeIbHbIMU IIOCKOCTSMHU

09.12.26

https://m.edsoo.ru/QLA4PYRAT

27

[ToBTopenue: reopema [udaropa
Ha IJIOCKOCTH ;TPUTOHOMETPUS
PSMOYTOJBHOTO TPEYTOIbHUKA

15.12.26

https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo0.ru/Z6FNNNT5D

28

CaoiicTBa ky0a u
IPSAIMOYTOJIBHOIO
napaJenenunena
Brruncnenune JAJINH OTPC3KOB B
KyOe ¥ TIPsIMOYTOJIbHOM
napauiesienumne e

16.12.26

https://m.edsoo.ru/HYNIQ785Q

29

[lepnieHUKyYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
NEPHEHIUKYJIIPHOCTH IIPSIMOHN U
IUIOCKOCTH

22.12.26

https://m.edsoo.ru/ISFSHOGG3

30

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTHU IIPSIMOH,

23.12.26

https://m.edsoo.ru/ WF3MTS4E5




MPOXOIALLIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPNEHANKYIIIPHON K INTIOCKOCTH

31

ITnockoctu n
NEPHEHANKYIISPHBIE UM TIPSIMbIE
B MHOT'OTpaHHUKAaxX

29.12.26

https://m.edsoo.ru/OKTGKHNSI

32-24

[lepnenuKkynsp U HaKIOHHAsL.
[TocTpoeHue neprneHuKyspa u3
TOYKH Ha IPSIMYIO

30.12.26

https://m.edsoo.ru/2IIUD45PR

33

Teopema o Tpéx
nepreHauKysapax (mpsmast u
obpatHas)

12.01.27

https://m.edsoo.ru/CNE1PAIUS

34

VYron Mexay CKpemnuBarOIuMUCS
MPSIMBIMU

13.01.27

https://m.edsoo.ru/K4EHQ3E9E

35

ITouck nepreHIMKyISApHBIX
IPSIMBIX C TIOMOILBIO
NEPIEHAUKYIISPHBIX IUNIOCKOCTEN

19.01.27

https://m.edsoo.ru/EBYVPSMSI

36

OproroHajabHOE MPOCKTUPOBAHHE

20.01.27

https://m.edsoo.ru/GP0ZX8VHE

37

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOW NTHPaAMUIbI
C IMTIOMONIBIO OPTOrOHATBHOM
MPOEKITUN

26.01.27

https://m.edsoo.ru/TSOFUDOQOJ

38

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTn cuMMeTpHil B
MHOT'OI'paHHHMKaX

27.01.27

https://m.edsoo.ru/N77K7ZM8K

39

[IpaBriIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosHMi1 OT TOUKH 10

02.02.27

https://m.edsoo.ru/Z9E166HHZ




IIJIOCKOCTH

40

Cnoco0OsI OITyCTHTH
MEPICHIUKYIISPBI: CHMMETPHSI,
CABUT TOYKH I10 MapalieTbHON
IPsIMOi

03.02.27

https://m.edsoo.ru/DHFUCBWO6

41

KontponpHas padota "B3zanmHoe
pacIoIOKeHUE MPSMBIX U
IJIOCKOCTEHN B IpocTpaHcTBE"

09.02.27

https://m.edsoo.ru/JW5UZNNS8J

42

[ToBTOpEHME: YOI MEKITY
IPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHSI B IPOU3BOJILHOM
TpeyrojbHUKe, TeopemMa
KOCHHYCOB

10.02.27

https://m.edsoo.ru/SKORHWDFQ

42

[ToBTOpEHME: YTrOa MEKITY
CKPEIIHMBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE

16.02.27

https://m.edsoo.ru/ WBREU9US7

44

I'eomerpuueckue meToabl
BBIUKCJICHHS YTIIa MEXKIY
IPSIMBIMU B MHOTOTpaHHHUKAX

17.02.27

https://m.edsoo.ru/3U40237CK

45

JIByrpanssiii yroa. CBONCTBO
JMHENHBIX YTJIOB IBYTPAaHHOTO

yria

24.02.27

https://m.edsoo.ru/SH4CYFABO

46

[leprieHqUKyNSApHBIE TIIOCKOCTH.
CaoiicTBa B3aIMHO
NEePHEHANKYISIPHBIX TIOCKOCTEN
[Ipu3Hak nepneHANKYISIPHOCTH
IJIOCKOCTEM; TEOpEMaA O MPSIMOM
MEePECEUCHUs JBYX MIIOCKOCTEN
NEePIEeHIUKYISIPHBIX TPEThei

02.03.27

https://m.edsoo.ru/FIHM69INVD




IIJIOCKOCTH

47

[IpsamoyronbHbIH
napasuieNienunen; Kyo;
U3MEPEHMs], CBOMCTBA
NPSIMOYTOJIBHOTO
napajuiejaenumnena

Teopema o quaroHanu
MPSIMOYTOJIBHOTO
napa’sulesienuIieia v CJe/ICTBUE
u3 Heé

03.03.27

https://m.edsoo.ru/K99DBNDAW

48

CrepeomeTrpuueckue u
NPUKJIAHbIC 331241, CBI3aHHBIC
CO B3aMMHBIM PaCIIOJIOKECHUEM
HPSMBIX U TTIOCKOCTH

09.03.27

https://m.edsoo.ru/4TBYU36HZ

49

[ToBTOpEHHE: CKpELIUBAIOILMECS
HpsIMbIC, Tapajlie/IbHbIE
IUIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHUKaX

10.03.27

https://m.edsoo.ru/TL947D6 WK

50

[Tapa mapajenbHbIX TIIOCKOCTEN
Ha CKPELIMBAIOIIUXCS MPAMBIX,
pacCcTOsIHUE MEKIY
CKPELIMBAIOIINMUCS MIPSAMBIMU B
IIPOCTHIX CUTYaLUsAX

16.03.27

https://m.edsoo.ru/YFWZTQREN

51

PaccrostHHME OT TOUKH 10
IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

17.03.27

https://m.edsoo.ru/W5GN48EIM

52

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMU C
IIOMOILBIO NIEPICHANKYJIAPHON

23.03.27

https://m.edsoo.ru/SWIVIIHMD




IIJIOCKOCTH

KontponpHas padota "Yrisl u

24.03.27

53-3y " https://m.edsoo.rt/IRTWZ59YU
paccrosiHus
CucreMaru3anys 3HaHuH

54 "MHOrOrpaHHMK U €ro 06.04.27 https://m.edsoo.ru/VC3UOAK3B
3JIEMEHTHI"
[Iupamupa. B amuz. 07.04.27

55 MpaMHIa. BIIRT IHpamMuA https://m.edsoo.ru/J3R0247E0
[IpaBuiibHasa nupamuga
IT T 13.04.27

56 PHSMA. VIpAMA 1 AAIIIOHHAA https://m.edsoo.ru/JINDHOOSEQ
npu3msbl. [IpaBunbHas npuszma
[Ipsamoit napaienenunes, 14.04.27

57 MPSIMOYTOJIbHBII https://m.edsoo.ru/L8803LZGS
napajuiesenumnes, Kyo

58 Hroroas KoHTpoOJbHAS paboTa 20.04.27
Brinykibie MHOTOTpaHHUKH. 21.04.27
Teopema Ditnepa. I1pa e

59 PEMa IHIICPa. LIPABHIIILHRIC 1 https://m.eds00.rt/QOMX9GA1S
MOJIyIIPaBUJIbHBIE
MHOTOT'PAaHHUKHU
KonTponbHas padora 27.04.27

60 " P p " https://m.edsoo0.ru/3N52B3TEM

MHororpaHHUKU

[ToHsATHE BEKTOpPA HA IIJIOCKOCTH 28.04.27

61 u B npoctpanctBe Cymma https://m.edsoo.rt/MNTSX2X1.8
BEKTOpPOB. Pa3HOCTH BEKTOPOB https://m.edsoo.ru/LRBSE3B09
IlpaBuno napamienenunena

62 YMHOKEHUE BEKTOPA HA YUCIIO 04.05.27 https://m.edsoo.ru/MJUH128L.R
Paznoxenue Bektopa 1o 6asuc 05.05.27

63 p Y https://m.eds00.ri/U760IDCTG

TPEX BEKTOPOB, HE JICXKAILUX B




OJHOU IJIOCKOCTH

64 CxansipHO€ MPOU3BEICHUE 1 11.05.27 https://m.edsoo.ru/JZ46VNC71
B 12.05.27

65 PIHHCITICHHE YIIa MEKIY 1 https://m.edsoo.ru/IUSI96UQP
BEKTOpPaMH B IPOCTPAHCTBE
IT 7| 18.05.27

66 POCTCHIIIE 3alatH © 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMU
00600 19.05.27

67 ° HjeHHe 1 CHCTEMATH3ATHIA 1 https://m.edsoo.ru/ XXBTFP5WL
3HAHUHN
006006 25.05.27

68 © HvleHHe 1 CHCTeMATH3ATI 1 https://m.edsoo.ru/SFGPDWNKO
3HAHUHU

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KITIACC

KoauuecTBO 4acoB

Hara DJIeKTPOHHBbIE N (POBHIE
Nen/m Tema ypoka Kourpoabnbie IlpakTuueckne
Bcero u3ydyeHusi  o0pa3oBaTeJIbHbIC pecypchl
padoTsI padoThI

[ToBTOpEHME TEMBI

1 "KoopauHaTsl BEKTOpa Ha 1 01.09.26 https://m.edsoo.ru/WERSDSI4U
IJIOCKOCTH U B MPOCTpaHCTBE"
[ToBTOpenue Tembl "CkansipHoe 02.09.26

) MPOU3BEJICHUE BEKTOPOB" U ) https://m.edsoo0.ru/M6JO60NJ7
"Berunicnenue yria Mexny https://m.edso0.ru/S5KY41LVG
BEKTOpPaMH B IIPOCTpaHCTBE"
[ToBTOpenue TeMbl "YpaBHEHNE 08.09.26

3 NPSAMOM, MPOXOASAIIEH Yepe3 1Be 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHUE IOCKOCTH, 09.09.26

4 HOPMAILE. VDABHEHIE LIOCKOCTH 1 https://m.edsoo.ru/VYIHSTERW

p - P https://m.edsoo.ru/541910WGX

B OTpe3Kax
AHaIIUTHYECKHE METOIBI 15.09.26

5 ACUETA VI MEKIY IDSMEIMIL B 1 https://m.edsoo.rt/KHJ20M3PV
p yr Ay ip https://m.edsoo.ru/DDXUUAIAS
MHOT'OTPaHHUKAaxX
dopmyJiia pacCTOSIHUSA OT TOUK 16.09.26

6 PMYZIE P e 1 https://m.eds00.ru/SG451UUGI
710 TUTOCKOCTH B KOOPAMHATAX
Haxoxnenue paccrostHuii OT 22.09.26

7 1 https://m.edsoo.ru/8V2N4X1L3
TOYKH JI0 TJIOCKOCTHU B KyOe

8 BxopaHast koHTponpHas paboTa 1 1 23.09.26

o 29.09.26 .
9 Haxoxnenue paccrostHuii OT 1 https://m.edsoo.ru/UZ15UU37F




TOYKHU 10 IINIOCKOCTHU B
MPaBWILHON MUPaAMHIE

10

CeueHusi MHOTOIPaHHUKOB:
CTaH/IapTHbIE MHOIOTPAHHUKH

30.09.26

https://m.eds00.ru/219603NHQ

11

CedeHust MHOTOTPAHHUKOB:
METO/I CJIEJIOB

06.10.26

https://m.edso0.ru/52XG02J5B

12

CeueHust MHOTOIPaHHUKOB:
CTaHJApPTHbIE MJIOCKOCTH,
HepeceyeHus NpsMbIX U
IJIOCKOCTEN

07.10.26

https://m.edsoo.ru/CUP7TCPXQ

13

[TapamtensHble npsMble U
IIJIOCKOCTH: TIapaJIICJIbHbIC
CeUeHUs

13.10.26

https://m.edsoo.ru/MM69MKRDP

14

[TapamtensHble npsMble U
IJIOCKOCTH: PACYET OTHOLLEHHI

14.10.26

https://m.eds00.ru/O71ROIJFI

15

[TapannensHbIe IPAMBIC U
TJIOCKOCTH: YTJIBI MEXKITY
CKPEIMBAIOIIUMUCS MPSIMBIMU

20.10.26

https://m.edsoo.ru/26EPTM74A

16

IlepnieHuKyNsSIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEPIEHIUKYISIPHBIX TNIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOT'OTPaHHUKOB

21.10.26

https://m.edsoo.ru/YQUVT6VZX

17

[lepnieHuKynsipHbIE MPSIMBIE U
IJIOCKOCTH: TeOpeMa O Tpex
MepIeHIUKYIIApax

10.11.26

https://m.edsoo.ru/HQIN20ZJP

18

[lepnenquKynspHbIE IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHUS JIUIUH B

11.11.26

https://m.edsoo.ru/OWFAQ1A9J




MHOT'OrpaHHHUKax

19

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJIEHUKOB, (hOPMYJIbI
JUTS TUTOIAACH, COOOpaKeHHsI
oa00us

17.11.26

https://m.edsoo.ru/FDRZ0O9G4X

20

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJILHUKOB, (POPMYJITBI
JUTS TUTOIIAACH, COOOpaKeHHsI
oa00us

18.11.26

https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO

21

IImomanu ceuenuit
MHOTOTPaHHHUKOB: TUTOIIAIH
MOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUS MOA00MS

24.11.26

https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/SH4ELYIN6

22

KontponbHas pabota
"[ToBTOpEHME: MHOTOTPAaHHUKH,
CEYCHHS] MHOTOTPaHHUKOB"

25.11.26

https://m.eds00.ru/SSUWIWWV1

23

00béM Terra. O0beM
PSIMOYTOJIBHOTO
napaJuie/ieiIe a

01.12.26

https://m.edsoo.ru/6UXGOORC9

24

[TpuknaaHbie 3a1a4u, CBSI3aHHBIC
C BBIUKCJICHHEM 00BEMA
PSIMOYTOJIBHOTO
napaJuie/ieiIe a

02.12.26

https://m.edsoo.ru/OSHTIOT1G

25

O0BEM npsIMOt TPU3MBI

08.12.26

https://m.edsoo.ru/SAILOYHYJ

26

CrepeoMmeTpuiecKkue 3a1auu,
CBSI3aHHBIE C BHIYHCIICHUEM
00BEMOB MPSIMOM TTPU3MBI

09.12.26

https://m.edsoo.ru/1D8HV54A9




27

HpI/IKJIaIIHBIe 3aJda4yu, CBA3aHHBIC
¢ 00BEMOM TPSIMOM MPU3MBI

15.12.26

https://m.edsoo.ru/QIY C4F 81U

28

Brruncnenmne 00bEMOB Te ¢
MIOMOLIBIO ONIPEAECIEHHOTO
uHTerpanga. O6bEM HaKIIOHHOM
MPU3MBI U TUPAMHU/TBI

16.12.26

https://m.edsoo.ru/ON585060H

29

dopmyna 00bEMA MUPAMUIBI.
OTHo1IeHHne 06bEMOB MTUPAMUJL C
O0IIKM YTIIOM

22.12.26

https://m.edsoo.ru/AL3PODCYE

30

CrepeoMmeTpuiecKue 3a1auu,
CBSI3aHHBIE ¢ 00BEMaMU
HaKJIOHHOM IPU3MBI U
nUupaMHnuabl

23.12.26

https://m.edsoo.ru/7TRERHWO7
https://m.eds00.ru/SF480DTS6

31

[TpuknagHbie 3a1a49M 110 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM HAKJIOHHOW TIPU3MBI U
TTUPAMH/IBI

29.12.26

https://m.eds00.ru/9SF6OYYVX

32

[Ipumenenne 0ObEMOB.
Brrauciienue pacctostHus 10
TUIOCKOCTH

30.12.26

https://m.edsoo.ru/I39CXO3CP

33

KonTponbnas padota "O0bEM
MHOrOrpaHHHKa"

12.01.27

https://m.edsoo.ru/XNWZSSJ7P

34

[y gpruveckast MOBEPXHOCTb,
o0pa3yroIne MUIHHIPUIECKON
IIOBEPXHOCTH

13.01.27

https://m.edsoo.ru/7DHKEHEG6

35

Humuaap. [psimoit kpyroBoit
uuuaap. [nmomans
MMOBEPXHOCTU MUIUHAPA

19.01.27

https://m.edsoo.ru/MAVW4KY55




KoHnunueckas IoBepXHOCT, 20.01.27
oOpa3zyromue KOHHIeCKOM

16 noepxHocT. Konyc Ceuenne https://m.edsoo.ru/PVRE7THQ6Y
KOHYCAa IUIOCKOCTBIO, https://m.edsoo.rt/EOVSHALSL
NapaJieaIbHOM MJIOCKOCTH
OCHOBaHUS
VY ceu€HHBI KOHYC. 26.01.27

37 N306paxeHne KOHYCOB U https://m.edsoo.ru/9VKWVDCTE
YCEUEHHBIX KOHYCOB

33 [Tnomane 60KOBOI TOBEPXHOCTH 27.01.27 https://m.edsoo.rt/AWKBIE4ANE
Y TIOJIHOM MTOBEPXHOCTU KOHYyCa https://m.edsoo.ru/9INFAUE3K]J
CrepeomeTpHuueckue 3aauu Ha

39 JI0Ka3aTE€JIbCTBO U BEIUHCIICHHUE, 02.02.27 https://m.edsoo.ru/QZVHSEXL9
MMOCTPOEHUEM CEUEHU I https://m.edsoo.r/AKF6PW62W
UUJIUHpPA, KOHYCa

40 [IpuknagHeie 3a1a4n, CBI3aHHBIE 03.02.27 https://m.edsoo.ru/3429Z1. HT5
C WIUHAPOM https://m.edsoo.ru/ZY 6ENPVKD

41 Cdepa u map 03.02.27 https://m.edsoo.ru/W1TVKAJOR
[Tepecedenue cdepsl u mapa ¢ 10.02.27

4 miockocThio. Kacanue mapa u https://m.edsoo.ru/JFENB5ZS0
cdepsl TIOCKOCThIO. By u https://m.edsoo.ru/M6WKIK950
n300pakeHue mapa

43 yPaBHeHH? Cq)epbi' Hromaze 16.02.27 https://m.edsoo.ru/U8G24BOSH
cdepsl 1 e€ yacTei
CrepeoMmeTpuieCcKHe 3a/1aud Ha 17.02.27

44 AOKASATEIBCTBO H BRITHCICHHC, https://m.edsoo.ru/MXRDTK72T

CBSI3aHHBIE CO Cepoil U mapom,
MMOCTPOEHUEM UX CEUCHUH




IIJIOCKOCTBIO

[Ipuknamubie 3a1a4n, CBSI3aHHbIE

24.02.27

45 . https://m.edsoo.ru/XW5LI7A9])
co cthepoii u mapom
[ToBTOpEHME: OKPYKHOCTH HA 02.03.27
IUIOCKOCTH, BEIYHCIIEHUS B

46 https://m.edsoo.ru/EJ2QDAVE]
OKPY>KHOCTH, CTaH/IapTHbIE
moxoous
Pasnnunasle KOMOMHALINA TET 03.03.27

47 1 https://m.edsoo.ru/LE7933LXX
BpaleHUs 1 MHOTOIPAaHHUKOB

43 3agaun o teMe "Temna u 09.03.27 https://m.edsoo.ru/PHHLCG54E
MIOBEPXHOCTHU BpaleHus" https://m.edsoo.ru/22 WPBLTP9
KontponsHaas padora "Tena u 10.03.27

49 p P " https://m.edsoo.ru/33W222M63
MMOBEPXHOCTH BpaIEHUS
O0wéM mmunapa. TeopeMma 00 16.03.27

50 . t P p https://m.edsoo.ru/1ZN2S6ZMO
00BEME TIPSAMOTO TUITUHIPA
Brruncienne 006EMOB Tel ¢

51 MIOMOLIBIO ONIPEAECIEHHOTO 17.03.27 https://m.edsoo.ru/ACTOMFMVFE
uHTerpana. O6sEM KoHyca
[Tmomaay OOKOBOM U IOJIHOH 23.03.27

52 ta https://m.edsoo.ru/ZYTK7P8B1
MOBEPXHOCTH KOHYCa
CrepeoMmeTpuiecKkue 3a1auu, 24.03.27

53 CBSI3aHHEIE C BEIUUCICHUEM https://m.edsoo0.ru/709VIYPSC
00BEMOB IMITMHIPA, KOHYCA
IIpukiagueie 3aga4u 110 TEME

54 "O0BEMBI U IUIOLIAINA 06.04.27 https://m.edsoo.ru/QXEA9GPVB
MOBEpXHOCTEH TeN"
O0BEM 111apa ¥ MIapoBOro 07.04.27

55 p P https://m.edsoo.ru/VV60ONBVZX

cextopa. Teopema 00 00BEME




mapa. [Imomans cdepsr.
CrepeoMmeTpuiecKue 3a1auu,
CBSI3aHHBIE C BHIYMCIICHUEM
00BEMOB 11apa, MIaPOBOTO
CErMEeHTAa U IIapOBOT'0 CEKTOpa

56

IIpukiagueie 3aqa4u 110 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM TI1apa U TIIOMIAIBIO
chepnl. COOTHOIICHHS MEXTY
MJIOIAIIMU TTIOBEPXHOCTEN 1
00bEMaMHU MOJOOHBIX TEII

13.04.27

https://m.edsoo.ru/EZH9GRUE]J

57

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa npu
noaooun. CTepeoMeTpruIecKue
3aJ1a4u, CBSI3aHHbIE C
BBIYHCIICHHEM 00bEMOB TEN U
IJIOLIAZEN TOBEPXHOCTEN

14.04.27

https://m.edsoo.ru/H24188MK Q

58

Hrorosas koHTpoIbHAs paboTa

20.04.27

59

KonrponsHas padora "[1nomanu
MOBEPXHOCTU M 00BEMBI
KPYTJIBIX TEJ

21.04.27

60

JIBM>KEHUS MPOCTPAHCTBA.
OTtoOpakenusi. J|BimKkeHUs u
paBeHCcTBO puryp. Odume
CBOICTBA JBHKCHUM

27.04.27

https://m.edsoo.ru/RXJ4YW6NA

61

Bunnl nBukeHU:
napajuieabHbIN MEPEHOC,
LEHTpaIbHasl CHMMETPHS,

28.04.27

https://m.edsoo.ru/ZSUA7INTX




3CpKajibHasA CUMMCTpPHU,
MOBOPOT BOKPYT MPSIMOMH

62

I'eomeTrpuueckue 3agaun Ha
MNPUMCHCHUC IBUIKCHUS

04.05.27

https://m.edsoo.ru/KFDHOMGKZ

63

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cUCTeMaTu3alus 3HaHWI:
"[TapannenbHOCTb NPSMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

05.05.27

https://m.edsoo.ru/IHVB2NZH9

64

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
CHCTeMaTH3alus 3HaHUI:
"BexTopsl B mpocTpaHcTee”

11.05.27

https://m.edsoo.ru/AQEFPERJ0O
https://m.edsoo.ru/3NIJOLN63

65

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
CHCTEMAaTH3aIlns 3HaHUM:
"O6beM MHOTOrpaHHuKa"

12.05.27

https://m.edso0.ru/B85S7VDTC

66

O6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
CHCTeMaTH3alus 3HaHUI:
"[1nomany moBEpXHOCTU U
00BEMBI KPYTJIBIX TE"

18.05.27

https://m.edsoo.ru/AJX4CDP5I

67

[ToBTOpeHme, 06001IeHNE 1
cucTeMaTu3auus 3HaHU

19.05.27

https://m.edsoo.ru/GXZMP89GD




Hcropus pasButus
CTEPEOMETPUM KaK HAYKH U €€
68 pOJIb B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX

TEXHOJIOTUH

25.05.27

https://m.edsoo.ru/UI26CB4XL

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KIIACC
Koa .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
00pa3oBaTeIbHON MPOTrPaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJjbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSMU: TOUYKA, MpsiMas, INIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH M CIEICTBUS M3 HUX TPU PEIICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHAMHU: TAPALIEIBHOCTh H  TMEPICHIUKYISIPHOCTD
' HPSAMBIX U IDIOCKOCTEM
74 KnaccuduinupoBare B3auMHOE pPACIOJIOKECHHE NPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMU: JBYTPAHHBIM YTOJ, TpPaHWU ABYTPAHHOTO YIIIa,
7.5 pedpo ABYrpaHHOTO yria, JIMHEHHBIH yrojl JBYTpaHHOTO yIia, TpalycHas
Mepa JBYTPAaHHOTO yria
76 OnepupoBaTh MOHSATHUSAMH: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIIBIA
’ MHOTOT'PaHHHK, AJIEMEHTHl MHOTOTPaHHUKA, TPaBUILHBI MHOTOTPAHHUK
77 Pacmo3HaBaTh OCHOBHBIE BHABl MHOTOTPAHHUKOB (TMpaMuia, MpPU3MA,
’ MPSIMOYTOJIBHBIN TTapajuieJenumne, Kyo)
KnaccudpunupoBarh ~ MHOTOTpaHHUKH,  BbIOMpass  OCHOBAaHUS IS
7.8 KJIacCU(UKAIUU (BBITYKIbIE U HEBBIMYKIIbIE MHOTOTPAHHUKY, MPAaBUIbHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIE IPU3MBI, TAPaJLICIICTIATIC B )
7.9 OnepupoBaTh NOHATUSAMU: CEKyIIas IJIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSICHIATh MPUHIUIIBI TIOCTPOSHUS CEYCHUN MHOTOTPAaHHUKOB, HCIONB3Ys
’ METOJI CIEN0B
Ctpouth ceyeHHS MHOTOTPAHHHKOB METOJOM  CIIEJOB, BBIMIOJIHATH
7.11 (BBIHOCHBIE) TJIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (hUTYP:
BUJ] CBEPXY, COOKY, CHH3Y
Pemate 3amaun Ha HAXOXKICHHE TE€OMETPUYECKUX BEIMYMH MO oOpaslam
WIA alTOpUTMaM, TPUMEHSSI HW3BECTHBIC AaHAJUTHYECKHE METOIBI TIpU
7.12 pEelIeHHH  CTaHAApTHBIX  MaTeMaTHYeCKMX 3aJad Ha  BBIYMCIICHHE
pacCTOSIHUN MEXIy ABYMsI TOYKAMH, OT TOYKH JO TMPSMOM, OT TOYKHIO
TUTOCKOCTH, MEXIY CKPEIINBAOIIUMUCS TPSIMBIMU
Pemate 3amaun Ha HAXOXKICHHE TE€OMETPUYECKUX BEIMYMH MO oOpaslam
713 WIA alTOpPUTMaM, TPUMEHSSI HW3BECTHBIC AaHAJUTHYECKUE METOIbI TIpU

pELICHUN CTaHJAPTHBIX MATEMATHYECKUX 3aJad Ha BBIYUCIICHUE YIJIOB
MEXAY CKPCIIMBAIOIUMUCA MNPAMBIMH, MEXKIY IPSIMOM M IUIOCKOCTBIO,




MCKAY IMIIOCKOCTAMU, IBYT'PAHHBIX YIJIOB

Bbrancnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,

7.14 nupamMpza) ¢ NpUMEHEHHEM (OpMyJ, BBIYUCIATH COOTHOILICHUS MEXIY
TUTOIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMHU MOT00HBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATHUAMU: CHUMMETPUS B TMPOCTPAHCTBE, LEHTP, OChb U
’ IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (UTYPbI
W3Bnekath, mnpeoOpa3oBbIBaTE W HWHTEPIPETHPOBATh HHPOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTrypax, TMPEACTABICHHYIO Ha
yepTrexax U pUCYHKaX
[IpumensaTp Teomerpudeckue (GakThl IS PEHICHUS CTEPEOMETPUUECCKHIX
7.17 3a1a4, MPEANONArallluX HECKOJIbKO IIArOB pELICHUs, €CIU YCJIOBUS
NPUMEHEHHUS 3aJIaHbl B SBHOU (hopme
718 [IpumMeHATh mpocTeMIIHe MPOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
’ KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEUICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [TpuBoaUTE HpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoje U
’ YKU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB F€OMETPHUHU B UCKYCCTBE
[IpuMeHsTh MONydYEeHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peabHbIE
CUTYyallUU ¥ NPUMEHITh U3YUYCHHBIC MOHATHUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTHYeCKu cPOPMYITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pealbHbIC
7.20 CUTYyallUM Ha SI3bIKE TEOMETPHM, HCCIEI0BATh MOCTPOCHHBIE MOJIEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpeM, ammapaTa aareOpsl,
pematb  MpakTUYeCKUWEe  3aJauyd,  CBS3aHHbIE C  HAXOXICHHEM
TEOMETPUUYECKUX BEIUYUH
11 KIIACC
Kon ~
IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMH: LWIUMHAPUYECKas MMOBEPXHOCTh, 0Opa3yolne
6.1 UWJIMHAPUYECKON TMOBEPXHOCTH, UWJIUHIAP, KOHUYECKAass MOBEPXHOCTb,
o0pa3yronire KOHHYeCKOW MOBEPXHOCTH, KOHYC, ChepuyecKasi HOBEpXHOCTh
6.2 Pacno3naBate Tena BpaieHus (MIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccuduiupoBaTs B3auMHOE pacnoioKeHue cepbl U MI0CKOCTH
OrniepupoBaTh NOHIATHSMU: IAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CEerMeHTa, LIapOBOM CJIOM, OCHOBAHME ILIAPOBOIO CJIOS, BBICOTA LIAPOBOIO
CJI051, IIAPOBOU CEKTOP
6.6 Beruucisate  00BEMBI W IUTOMIAAM  TOBEPXHOCTEH TEl  BpAIICHUS,




TreOMETPUYECKUX TeJI C MPUMEHEHUuEM (popmy

6.7

OnepupoBaTh TNOHATHSAMM: MHOTOIDaHHMK, BIIMCAaHHBIH B cdepy U
OTNMCAHHBIN OKOJIO c(epbl, chepa, BIUCaHHAsE B MHOTOTPAHHUK MU TEJIO
BpallleHus

6.8

BBIYHCIATE COOTHOMICHHSI MKy IIOMAISIMK TOBEPXHOCTEH B 00bEMaMuU
IIOAOOHBIX TEI

6.9

N3o0paxaTh u3yyaemble (GUTYpbl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

BoeimonHAT,  (BBIHOCHBIE) IUIOCKHE YEPTEKHU W3 PHCYHKOB IMPOCTHIX
00BEMHBIX (QUTyp: BUI CBEpXy, COOKYy, CHHU3Y; CTPOUTh CEUCHHUS Tell
BpalleHus

6.11

W3Bnekatb, WHTEpNpETHpPOBaTH M MpeoOpa3oBbIBaTh HH(OpMaLHIO O
MPOCTPAHCTBEHHBIX TE€OMETpUYecKHX (uUrypax, TMpeAcTaBICHHYI0 Ha
YepTekKax U pUCYHKaX

6.12

[TpumensTh reomeTpuueckre (GakThl ISl PEUICHUS CTePEOMETPUUYECKHUX
3aja4, MPEINOoaraloliiX HECKOJIbKO MIaroB peIIeHus, €CId YCIOBUS
NPUMEHEHHUS 3a/1aHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE  JCHCTBUS  CIIOKEHUSI BEKTOPOB, BBIUUTAHHUS BEKTOPOB U
YMHO)KGHI/I}I BeKTOpa Ha 4YHuCIoO, 06’[)$ICH$ITB, KaKHUMH CBOfICTBaMH OHHA
o0JagaroT

6.15

[TpuMmeHsTh NpaBUIIO Mapasuieenuneia Ipy CI0KEHHUH BEKTOPOB

6.16

OnepupoBaTb NOHATUSAMM: JEKApPTOBbI KOOPJAMHATBl B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, yroJl
MEXy BEKTOpaMH, CKaJISIPHOE IPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUTAHAPHBIE BEKTOPBI

6.17

HaxomuTe cymmMy BEKTOPOB M NPOM3BEJIEHUE BEKTOpAa Ha 4YHCIO, YroJl
MEXIy BEKTOpaMH, CKaJSpPHOE IPOMU3BEACHME, PACKIAIBbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOPIUHAT

6.19

Pemate mpocreiiiine reomerpuyeckre 3aaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/a

6.20

Pemate 3aJa4dd Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOILICHUN U
HaXOXKIACHUC TCOMCTPHUYCCKUX BCIIMYUH I10 06pa3uaM WK aJIrOprUTMaMm,
IMPUMCHAA HU3BCCTHBIC MECTOAbIL npu peICHUN CTaHAAPTHBIX
MAaT€MAaTHYCCKUX 3a1a4

6.21

[IpuMeHsATh mpocTeWlre NTPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUUCCKUX 3a a4

6.22

[TpuBOaUTE HpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoje U
YKU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB F€OMETPHUHU B UCKYCCTBE

6.23

HpI/IMeHSITB MOJIYYCHHBIC 3HAHUWA HaA IMPAKTHUKE: aHAJIM3UPOBATH PCAILHBIC




CUTYyallUU ¥ NPUMEHSITh U3YYCHHBIC MOHATHUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTHU4ecKu cPOpMYIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peajbHbIE
CUTyalldd Ha S3bIKE T€OMETPUHU, HCCIIEOBATHh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpeM, ammapaTa aareOpsl,
pematb  MpaKkTUYeCKHWEe  3aJauyd,  CBA3aHHbIE C  HAXOXICHHEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KIIACC

Kon

HpOBepHeMblf/i IJIEMEHT COACPKAHUSA

I'eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonarue 06 akCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anmMHOe pacronokeHue IpsiMbIX B MPOCTPAHCTBE: MEPECEKAIONINECS, MTapalieIbHbIE
U CcKpewuBarouecs npsamsle. [lapamuienbHOCTs NpsAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: IapaJUIebHbIE IPSIMBIE B IPOCTPAHCTBE, IAPAJUIEIBHOCTb TPEX
IOPSMBIX, MApAJUICIBHOCTh IPSIMOM M IUIOCKOCTH. YTIBIC COHAIPAaBICHHBIMU
CTOPOHAMHU, YTOJI MEXIy MNPSAMBIMH B NpocTpaHCcTBe. [lapamienbHOCTh MIOCKOCTEH:
napasulesibHble TUJIOCKOCTH, CBOMCTBA MapajUleNbHBIX ITOcKocTeil. [Ipocreitmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpadap, KyO, mapajuieNenunen,
MOCTPOEHUE CEUCHMI

7.3

[lepneHauKyAIpHOCTh MPSIMOM M IUIOCKOCTU: MEPIEHAUKYJSPHBIE TPsIMbIE B
IIPOCTPAHCTBE, MPsIMbIE MapajlieibHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, MPU3HAK
MEPIECHANKYJISIPHOCTH MPSIMOM M TUIOCKOCTH, TEOPEMA O MPAMON MEePHEHAUKYIIPHOU
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIoJl MEXKIY MPSAMOU U IUIOCKOCTBIO, IBYTPaHHBIN
yTOJI, IMHEWHBIA yroa IBYrpaHHOro yria. [lepneHaukymnsp U HaKJIIOHHBIE: pACCTOSTHUE
OT TOYKH JIO MJIOCKOCTH, PACCTOSTHUE OT MPSIMOU JI0 TIOCKOCTH, MPOEKIUs GUTYPHI Ha
MI0CKOCTh. [leprneHIuKyasspHOCTh IUIOCKOCTEN: MPU3HAK MEPIEeHIUKYISIPHOCTH JIBYX
mockocTei. Teopema 0 TpEX NMepHEeHIUKYIIpax

7.4

[ToHsiTHE MHOTOTPAHHMKA, OCHOBHBIC DJIEMEHTBI MHOTIOIDAaHHUKA, BBIIYKIBIE U
HEBBINTYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHU W OCHOBAHMS TNPHU3MBI, IpsMas M HAKJIOHHAs IMpPU3MbI, OOKOBas W
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npssMoyroibHbIi MapaieenuIe] u
ero csoictBa. Ilupammpa: n-yronpHas nupamuja, TpaHd U OCHOBAHHE IHPAMUIBL,
OOKOBasi M TOJHAs MOBEPXHOCTb MUPAMUJbI, NPaBWIbHAA U YCEUEHHas MUPaMUA.
OnemMeHTsl Npu3Mbl M nupamunabl. [IpaBWiIBHBIE MHOTOIDAaHHUKH: IIOHSATHE
IIPABWJIBHOTO MHOTOTPAHHUKA, IIPABWIbHAs IIpU3Ma M IpaBWIbHAs IHPaMHUIA,
IpaBUiIbHAs TPEYroibHas NMUpaMKa U IpaBUIbHBIA TeTpasp, ky0. IlpeacraBinenue o
IIPABWIBHBIX MHOTOIPDaHHUKAxX: OKTaj’ap, AOACKa’aAp u ukocayapyrue CedeHus
IPU3MBI U TUPAMMU/IBI

7.5

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, MPSIMOH, TIOCKOCTH.
DOneMeHThl  CUMMETpPUM B NHUpaMuiax, Hapajulelienunenax, MpaBUIbHbBIX
MHOTOTpaHHHUKaX

7.6

Bbruncnenue »1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriuel. Ilmomanp
OOKOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTHU MPSMON MPU3MBI, IUIOIIA b OCHOBAHHIH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH NPSIMOM Tpu3Mbl. [Lmomaas 60KoBO# MOBEPXHOCTH U
MIOBEPXHOCTH MNPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOMIAJAM YCEUYEHHOM MUPAMUJIBIL.
[Tonsitne 06 00bEMe. OOBEM MUPAMUIBI, IPU3MBI

7.7

[MomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXy IUIOIIAASIMU TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

I'eomerpus

6.1

[Hunuaapuyeckasi MOBEPXHOCTh, 00pa3yolIne IWIMHIPUUECKON MOBEPXHOCTH, OCh
UWIMHAPUYECKON MOBEepXHOCTH. LlunuHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTD,
o0pa3yrolas 1 0chb, TUIOIIab OOKOBOM U MOTHON OBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKoi moBepxHOCTH. KoHyc: OocCHOBaHME M BeplIMHA, OOpasyiomias U OCh,
momaas OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyromue Hu
BBICOTA, OCHOBaHUs U OOKOBAasi IOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, IuameTp, IUIOMIAb MoBepxHOCcTH cheprl. Bzanmuoe
pacnosioxkeHue cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIomaab

chepsl

6.4

N300paxkeHune Ten BpalieHus Ha MII0CKOCTU. Pa3BépTka MuIMHApPa U KOHYCa

6.5

KomOunammu Ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OITUCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAHHUK, WIH TEJIO BPALLECHUS

6.6

[Tonstre 06 o0béMe. OcHOBHBIE cBocTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIPHOTO Tapajuiesienunena u ciaeacTsust u3 He€. O0bEM UIMHIPA, KOHYCA.
O06bEM mrapa u Twiomaas cheps

6.7

[TomoGHbBIe Tena B nmpocTpancTBe. COOTHOIICHUS MEKIY IIIOMIAIIMH TTOBEPXHOCTEH,
00bEMaMU ITOJIO0HBIX TEN

6.8

Ceuenust nunuMHIpa (MapajjieIbHO W TMEPHEHAUKYISIPHO OCH), CEYEHHs] KOHYca
(mapannenbHOe OCHOBAHUIO U MPOXOSIIEE YEPE3 BEPILNHY), CEUEHHUS LIapa

6.9

Bexktop Ha miockoctd M B mpocTpaHcTBE. ClOKEHHE W BBIUMTAHUE BEKTOPOB.
YMHO)XeHHe BeKTopa Ha 4ucio. PasnoxeHue BekTopa Mo TPEM HEKOMILJIaHAPHBIM
Bektopam. [IpaBuio mapamnenenumnena. Pemenue 3anad, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOpAMH

6.10

[IpsiMmoyronbHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3amaum B KOOpAMHATAX. YTroll MexIy BekTopamu. CkanmgpHoe
MPOM3BECHNE BEKTOPOB. BbluMcieHue YyriioB MexAy NpSIMbIMH U IUIOCKOCTSIMHU.
KoopannaTHO-BEKTOPHBIN METO MPU PELICHUH T€OMETPUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NMpoBepPsSIeMoOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMSA K PEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbl CPeIHEro 001ero
o0pa3oBaHus

Bnanenne MerogamMm J10Ka3aTeibCTB, AJTOPUTMAMM pPELICHHUS 3aj]ad;
yMeHue (OpMYJIHpPOBATh W OINEPHPOBATH TMOHATHUSMH: OMNpECIICHHE,
aKCMOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTeIbCTBO,
pPaBHOCWIBHBIC (OPMYIHPOBKH;, MPUMEHSITh UX; yMEHHE (HOPMYIHPOBATH
o0paTHOE M NPOTHBOIOJOXKHOE YTBEpP)KIEHHE, MPUBOIUTH IMPUMEPH U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIUH;
IPOBOJUTH J0KA3aTENIbHBIE PACCYKICHUS MPU PEUICHUHU 3a/1a4, OIICHUBATh
JOTHYECKYI0  TMPAaBWIBHOCTh  PAcCYXIEHHI; YMEHHE OIepHpOBATH
HNOHSATUSAMH: MHOXECTBO, IMOJAMHOXKECTBO, ONEpali HaJ MHOXXECTBAMHU;
YMEHHE  UCIOJIB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OTMCAHMsI peaJbHBIX MPOIECCOB U SBJICHUN M MPU PELICHUU 3a7ad, B TOM
YHCIIe U3 IPYTUX YYEOHBIX MPEAMETOB; YMEHUE OTNIEPHUPOBATH TOHATHIMU:
rpad, cBsI3HBIN Tpad, 1epeBo, UK, Tpad HA IIIOCKOCTH; YMEHHUE 3a/1aBaTh
M ONHUCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMM; MCIIOJIB30BaTh rpadbl MpU

peuieHnu 3ana4y

VYmMmenne ONCpUpOBATH MOHATHAMH: HATYPAJIbHOC YHCJIO, HOCJI0C 4YUCIIO,
CTETICHB C IIeJBIM ITOKa3aTelieM, KOpEeHb HAaTypallbHOW CTETICHH, CTEIICHb C
PpalrOHAJIbHBIM ITOKA3aTCJICM, CTCIICHL C ,Z[CI\/'ICTBI/ITGJIBHBIM IIOKas3aTcJIeM,
JorapuM UHCIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJBHOTO YHCIIA,
OCTaTOK II0 MOIYJIO, PAalMOHATIBHOE YHCJIO, HPPAIMOHAIBHOE YHCIIO,
MHOXCCTBA HATypaJIbHBIX, MCJIbIX, PAlUMOHAJIBHLBIX, ﬂeﬁCTBHTeHBHLIX
Yrces, yMEHHE MCIIOJIb30BaTh MPU3HAKU JICIIMMOCTH, HAUMEHBIINN OOIIHiIA
JIeNMUTeNb W HauMeHbllee olliee KpaTHoe, ainroput™M EBkimmpma mnpu
pEIIeHUH 33a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3HIIMOHHBIMH CHCTEMaMHU
CUUCJICHUA,; YMCHHUC BBIIIOJIHATH BHIYHUCJIICHUC 3HA4YCHUH U HpeO6p330BaHI/ISI
BBIPOKECHU CO CTENEHSIMU W Jorapudmamu, npeoOpa3oBaHUs APOOHO-
palMOHAIBHBIX  BBIPAXKCHUHM;  yMEHUE  OIECPUPOBATH  IOHATHUAMMU:

MOCJIEIOBATEIBHOCTD, apu(MeTHYecKass MpOrpeccusi, TeOMETpHUYECKas




mporpeccusi, OCCKOHEYHO YOBIBAIONIass TEeOMETPUYECKas IPOTPECCHs;
YMeHI/Ie 3aJaBaThb IIOCIICAOBATCIBHOCTH, B TOM YHCJIIE C IIOMOIIBIO
PEKYPPEHTHBIX (DOPMYJI; YMEHHUE ONEPUPOBATH MOHATUSIMH: KOMIUJICKCHOE
qucio, COHpH)KéHHBIC KOMIIZICKCHBIC 4HCJIa, MO,IIyJII: nu apFYMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass W anreOpamueckas); YMeETh
MPOU3BOJUTE apU(PMETHUECKUE NEUCTBHS C KOMIUICKCHBIMUA YHCIIAMU;
HpI/IBO,Z[I/ITI: HpI/IMepI:I HUCIIOJB30BaHUA KOMIIIICKCHBIX YHCCII, OHepI/IpOBaTB
MOHATHSAMU:  MaTpuna 2X2 u  3%3, omnpeaeiauTeab  MaTpHIbI,

I‘GOMeTpI/I‘-IGCKI/Iﬁ CMBICJT OTIPCACIIUTCIIA

YMeHue onepupoBaTh MNOHITHUSAMU: PpalMOHAIbHBIE, UPpPALUOHAIBHBIC,
MoKa3aTelbHble, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsT M HEPABEHCTBA, UX CHUCTEMbI; YMEHHE ONEpPUPOBATH
MOHSTUSMH: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YpPAaBHEHUHW M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaThb YpaBHEHMUS,
HEpPaBEHCTBA U CHUCTEMbl C TOMOUIBIO PA3JIMYHBIX MPUEMOB; pEIIATh
yYpaBHEHHUS, HEpPaBEHCTBA M CHCTEMbl C [apaMeTpoM; NPUMEHATH
YpaBHEHUsI, HEPABEHCTBA, MX CHUCTEMBbI JJI PEIICHHS MaTeMaTH4YeCKUX

3a]a4 U 3a]1a4 U3 pa3IMYHbIX 00JacTeil HAyKH U pealbHOM JKU3HU

YMeHue omepupoBaTh HOHATHAMH: (YHKIUS, YETHOCTH (DYHKIUH,
NEePUOJIMYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMHM, MOHOTOHHOCTH
GyHKIIMHA, SKCTpEeMyM (PYHKITUH, HAuOOJbIIEe W HAaUMEHbIEe 3HAYCHUS
(GyHKIMU Ha MPOMEXKYTKE, HENpepbIBHAs (DYHKIMSA, aCUMIITOTHI rpaduka
(GyHKIMH, TIepBas U BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPHUECKHN U
¢u3uueckuif CMBICT TMPOU3BOJHOHM, TMEepBOOOpa3Hasi, ONpeaenEHHbII
MHTErpajl; YMEHHE HAaXOAWTh ACUMNTOTHI rpaduka (QyHKIHH; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE CYMMBI, IPOU3BEACHHSA, YACTHOTO U
KOMITO3UIMH (YHKIMHA, HaXOIUTh YpaBHEHHE KacaTelbHOH K TpaduKy
GyHKLIMU; YMEHHME HAaXOIUTh MPOU3BOAHBIC HJIEMEHTAPHBIX (QYHKIUH;
YMEHHE HCIIOJIb30BaTh MNPOM3BOAHYIO ISl HCCIEIOBaHHS (YHKIUH,
HAXOJUTh HauOOJIbIINE W HAaWMEHBIIWE 3HAYCHUS (YHKIUI; CTPOUTH
rpa¢Ki MHOTOYJICHOB C HCIIOJb30BAHHEM armapaTa MaTeMaTH4ecKOro
aHanmu3a; MPUMEHATh TNPOM3BOIHYIO [UIS HAXOXACHHUS HAMIyYIlIero
pemieHnsl B NPUKIAJHBIX, B TOM YHCJIE COIHAIbHO-)KOHOMUYECKUX H

bu3MYECKUX 3aa4ax; HAXOJUTh TUIOMIAIN U 00BEMBI QUTYP C TIOMOIIBIO




HHTErpaia; HNpUBOAWUTL HNPHUMEPLI MATCMATHUYCCKOro MOACIHMPOBAHUA C

noMoIbio AudQepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: TpaduK YHKIUHU, oOpaTHas (QyHKIIHS,
KOMITO3HUIMSA (YHKIWM, JuHEHHas (yHKIUSA, KBajapaTU4Has (QYHKIUS,
panmoHanbHasi (QYHKUHMS, CTerneHHas (QYHKIHSA, TPUTOHOMETPHUYECKHE
byHKIIMA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIMH, TOKa3aTelbHAS W
Jgorapupmuueckasi (yHKIHU; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QyHKIHUH,
UCTIOJIb30BaTh TPapUKH Ui W3YYEHHUs MPOLIECCOB U 3aBUCHUMOCTEH, MpHU
pelleHNH 3a7ad U3 APYruX YYeOHBIX MPEIMETOB W 3a7a4 U3 pPEaTbHOU
KHU3HHM;, BBIpakaTh (OpMyTaMH 3aBHCHUMOCTH MEXIY BEIWYHMHAMU;
WCITOJIh30BaTh CBOWCTBA M Tpaduku (YHKIMHA IS PEIICHUs] ypaBHEHUH,
HEpaBEHCTB M 3a/1ady C MapaMeTpaMu; u300pakaTb Ha KOOPAMHATHOU

IUIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CHUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HBIX THUMOB (B TOM YHCIE Ha
NPOIICHTHI, JOJW M YacTd, Ha JABIKEHHE, paboOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOTH, 3aJla4d U3 O0JIaCTU YMNpaBJIEHUS JTUYHBIMU U CEMEHHBIMU
dbuHAHCAMM); COCTABJISATH BBIPAKCHUS, YPABHCHHS, HEPABEHCTBA U UX
CHUCTEMBl N0 YCJOBMIO 3aJ]aud, HUCCIENOBaTh MOJYYEHHOE pEIIeHUue u
OLICHUBATh IPaBAONOJAOOHOCTh pE3yJIbTaTOB; YMEHHE MOJEIUPOBATH
peaNbHblE CUTYyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABIISITh BBbIPAXKECHHUS,
YpaBHEHUs, HEPaBEHCTBA U UX CUCTEMBI [10 YCIOBUIO 3a/1a4y, UCCIEA0BaTh
MOCTPOCHHBIE ~ MOJEJIM €  HUCIOJb30BaHHMEM  amlmapara  ajireopsl,

UHTEPIIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apupMeTHYecKoe, MeIuaHa,
HanOoJbIllee ¥ HaMMEHBIIIeE 3HAUYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BJICKaTh, WHTEPIPETUPOBATH
UH(OpMaLKIO, IPECTABICHHYIO B Ta0NMIIax, HAa AUarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PeaJbHBIX MPOIECCOB M SBICHHI; MPEICTABIATh
WHPOPMAILIMI0O C TOMOIIBI0 TaONWIl W JAWarpaMM; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHBIE, B TOM YHCIIE C IMPUMEHEHHEM TpadUIecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIEeI0BaTh COBMECTHBIC

HaOJI0/IEHUS C IOMOIIBIO JUarpaMM pacCEeUBaHUS U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUSIMHU: CIYYalHBIA ONBIT W CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYy4YallHOTO COOBITHSA; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpaHUUECKUX METOMOB; TPHUMEHSTH
(GOpMyNBl CIOXXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (Gopmyny MOIHOM
BeposiTHOCTH, popmyny beprymm, koMOuHaTopHBIC (HAaKTBI U (HOPMYIIHI;
OLICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
NOHATUSMH:  CIIydaiiHass BEJIIMYMHA, pPAaclpelesieHHe BEPOSITHOCTEH,
MaTeMaTHYeCKOe OXHJaHWue, IUCIEPCHS W CTaHJApPTHOE OTKIOHEHHUE
CIIyYallHOW  BEJNWYHMHBI, (QYHKIHMHA  pacOpenesieHHss W TUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIHbHOTO0 U HOPMAIILHOTO PACIPECICHUN; YMEHHE
UCTIOJIF30BaTh CBOMCTBA M3YYCHHBIX PACIpEACICHUN ISl pEHICHUs 3a/1a4;
3HAKOMCTBO C MNOHATHUAMH:. 3aKOH 6OJ'IBI_HI/IX YHUCCJI, MCTOAbI BBIGOpO‘-IHBIX
UCCIIC/IOBAaHMI, YMEHHE TIPUBOJIUTH MPHUMEPHl TPOSIBICHHUS 3aKOHA
6OJIBIlII/IX quceili B HNPUPOJHBIX H O6H.[€CTBCHHI>IX SABJICHUAX; YMCHUC
OIIEPHPOBATH TOHITHUAMHU: COUCTAHHE, MEPECTAHOBKA, YHCIO COYCTAHHU,
YHCIO  MEpecTaHoBOK; OuHOM  HploTOHA;  yMeHHE  TIPUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCY)KACHUS ISl PEHICHUS 3a[ad; OICHHBATh
BCPOATHOCTU PCATIbHBIX COGBITHﬁ; COCTaBJIATL BCPOATHOCTHYIO MOJCIIbL U

UHTEPIPETUPOBATH MOJTYUCHHBIN pe3yibTaT

YMeHue omnepupoBaTh TMOHATUSMU: TOYKa, MpsiMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIUUYMHA yTIia, IUIIOCKUN Yrol, IBYrpaHHbBIN
yroJi, TpEXrpaHHbIM Yroj, CKpeIUBaoLUecs IpsMble, NapayieIbHOCTh U
NEePHEHANKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yroia MEXIy HpsIMbIMH,
yroJ Mexay TMpsSAMON M IUJIOCKOCTBIO, YroJl MEXIy IUIOCKOCTAMH,
paccTosiHue OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY MpsIMbIMU,
paccTosiHie MEXAY IUIOCKOCTSMM; YMEHHE HCIIONb30BaTh MPHU PELICHUU
3a/1a4 M3ydeHHbIe (PAKTBl U TEOPEMbI TUIAHUMETPHUU; YMEHHUE OILICHHWBATH
pasMepbl OOBEKTOB OKPYXKAlOIIero MHUpPa; CTPOUTh MaTeMaTHYECKHe
MOJICJIA C TIOMOILIBIO TEOMETPUUYECKUX TMOHATHM M BEJIMYUH, PpEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHAMU: IUIOMIAAb (GUTYPHI, 00BEM (QUTYPHI,
MHOTI'OT'paHHUK, HpaBHJ’IBHbeI MHOTI'OrpaHHUK, CCYCHHUC MHOI'OI'paHHHUKA,
Ky0, mapauienenuiiesl, Npu3Ma, NHpamuna, (Gurypa W TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYyC, map, cdepa, miomanb cdepsl, MIOMIATL
MOBEPXHOCTH THPAaMUBI, MPHU3MbI, KOHyCa, HWIMHApPA, O0BEM KyOa,
OPSAMOYIOJIBHOTO Mapajulelenunena, NUPaMUuAbl, IPU3MBI, LUIUHIPA,
KOHYycCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEUCHHS KOHYCa W IWJIHHIPA,

napauiCJibHbIC OCH HWJIWM OCHOBAHWIO, CCUCHHUC 1Iapa, IIJIOCKOCTD,




Kacaromasicss cdepbl, LIWIMHIApPA, KOHyCa; YMEHHE CTPOUTh CEeueHue
MHOTOTpaHHHMKa, M300pa’kaTh MHOTOTPAaHHUKH, (PUTYpBHI M MOBEPXHOCTHU
BpalICHUs, UX CEUYEHHUs], B TOM YHCJIE C TOMOILIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYp, CAMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3y4aeMbIX (UTYp, BBIABUTATh TUIOTE3HI O
CBOWCTBAaX M TMpPHU3HAKaX TI'C€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
omnpoBepraTh HX; YyMEHHE NPOBOAMTH Kiaccupukauuioo Quryp mo
pa3IMYHBIM TNPU3HAKaM, BBINOJHATH HEOOXOAUMBIC JIOTIOJHUTENIbHBIC

MIOCTPOCHHS
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YMeHne onepupoBaTh MOHATHUSIMH: JBIDKEHHE B MPOCTPAHCTBE,
HapaﬂﬂeHBHBIﬁ MNEpeHOC, CUMMCTPHA HaA IJIOCKOCTH MW B IMPOCTPAHCTBC,
MOBOPOT, TMpeoOpa3oBaHuEe TOMOOMs, TMMOJ00HbIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE W MOAOOHBIE (UTYPHI, B TOM YHUCIIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIB30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
peicHrun 3aJia4; HAXOAUTh TICOMCTPHUYCCKUC BCINYMUHBI (,Z[J'II/IHa, yroua,
I0Mma s, 00bEM) TIPU PEIICHUU 3a7a49 U3 APYTHX YYCOHBIX TMPEIMETOB U
nu3 peaHBHOfI JKU3HU; YMCHUC BBIYUCIIATL I'COMCTPUUCCKHUC BCIMYUHBI
(nmuHA, yroJy, IUIOMAAh, OOBEM, IUIOMIAAL TIOBEPXHOCTH), HCIOIB3YS
HU3YUCHHBIC (I)OpMy.]'H:I U MCTOAbI, B TOM YHUCJIC: IUIOMIaJAb IOBCPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanabs cheprl; o0béM Kyoa,
MpAMOYT'OJIBHOI'O  IapajiiCiCruieaa, IMUupaMu/ibl, I[IPU3MbI, OWJIWHAPA,

KOHYCa, II1apa; yMEHHUE HaXOAWTh OTHOIICHHE 00bEMOB MOJOOHBIX HUTYDP
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YMeHue onepupoBaTh MOHATUAMHU: MPSMOYTOJIbHASI CHCTEMa KOOpIMHAT,
BEKTOP, KOOPJAMHATHI TOYKU, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BE/ICHUE BEKTOpa Ha 4YHUCIO, Pa3lIoKeHHWE BEKTopa Mo 0a3ucy,
CKaJsipHOE TMPOW3BEJCHHE, BEKTOPHOE MPOU3BEACHHUE, YIOJd MEXKIY
BEKTOPAMH; YMEHHE HCIOIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-Ie6HLIX npeaMeEToOB
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YMeHne BeIOMpATh MOAXOASIINA METO JJIS PEIICHUS 3a/1aui; TOHUMAaHHE
3HAYMMOCTH MaTEeMaTHKd B W3YYCHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBJICHWW, YMEHHE pAaclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTEeMAaTHKU B UCKYCCTBE, YMEHHUE MPUBOAHUTH MPUMEPHI MATEMATHUECKUX

OTKPBITUNA POCCUMCKON U MUPOBOW MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUSA

Yucna 1 BEIYUCIIEHUS

1.1

HaTypaJ'H:HBIG U O CIbIC YHCJIIa. HpI/I3HaKI/I JACIUMOCTH L ECIBIX YHUCCII

Pammonanbupie  ymcna. OOBIKHOBEHHbIE W JECATHYHBIE JApPOOHM, TPOLEHTHI,

2 OeCcKOHEUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HATypalbHOU cTerneHu. JleWCTBUS ¢ apupMeTHIECKUMHU
' KOPHSIMHM HaTypajbHON CTENIEHH
L4 Crenens ¢ 1enbM nokaszareseMm. CTeneHb ¢ pallMoHabHBIM MToKa3aTesneM. CBoMCTBa
' CTENEHU
L5 CuHyCc, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymeHra. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuaHble U HaTypajabHbIE JOrapru(MbI
JetictButensHple  4ucina. ApudMeTHUYECKHe OIepanud ¢ JICHUCTBUTEIBHBIMU
1.7 yucinamu. [IpubnuxEHHble BHIYMCICHUS, TPaBUIa OKPYTJICHHSI, TIPUKHUAKA U OLEHKA
pe3ynbTara BEIYMCIEHUN
1.8 [IpeobOpazoBanue BeIpaKECHUN
1.9 KommuiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 [emnpie 1 1poOHO-paIiOHATBHBIE YPAaBHEHUS
2.2 HppanuonajibHbIC YpaBHEHHS
2.3 TpuroHomeTpuyeckre ypaBHEHHUS
2.4 [TokazaTenpHbIC U JOTapUDMUUECKUE YPABHEHUS
2.5 Llenbie 1 pOOHO-palMOHATFHBIE HEPABEHCTBA
2.6 HppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenpHbIC U JOoTapUDMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuiyeckre HEpaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHeHMs, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMu
2.11 Martpuna cucTeMbl TMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTpULIbL
3 OyHKIUH U TpaduKu




OyHKus, crnocobbl 3amanus QyHkuwn. ['papuk Qyakumu. Bzanmuo oOpaTHbIe

> ¢yukuuu. YétHpie u Heu€THbIe pyHKIMU. [leproanueckue GpyHKIMHA
Obnactp ompeneneHuss U MHOXKeCTBO 3HadeHWW ¢yHkuuu. Hymn ¢dyHkmmm.
39 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBbI (yHKkuud. HauGomnpiee M HauMmeHbllee 3HAYCHHE
GYHKIIMM HAa IPOMEKYTKE
13 Crenennass (yHKIUS C HaTypajdbHBIM W IIEJBIM MOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHast u norapudmudeckas QyHKIIHMH, UX CBOWCTBA U TpaduKu
16 Touku paspeiBa. AcumnToThl rpadukoB ¢yaknuii. CpoiicTBa  (QyHKIIHIA,
' HETIPEPhIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0XXHBIX TPOIIEHTOB
4 Hauana matremaTuyeckoro aHaausa
4.1 [TpousBoanas pynkuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (YHKITAN
[IpumeHnenrne TPOUZBOAHOW K HCCICAOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. Haxoxaenrne HanOONbIIEro U HaMMEHbIIEro 3Ha4eHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHoxecTBa U JTOTHKA
5.1 MHo»xecTBO, onepanuu HaJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTD M CTaTHCTHKA
6.1 OnwcareybHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 OUryphl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTHU BpAIICHUS
7.5 KoopaunaTel 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

« MaTtemaTuka: anreOpa M Ha4aIa MATEMATHYECKOr 0 AHAIH3A, TEOMETPHA.
I'eomeTpua. 10-11 knacc. Aranacan J1.C., byryzoe B.®., Kanomues C.b. u 1p.

AKuHoHepHOoe obwecteo «HManatenwcTeo «llpoceeimenney

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA
MeTtonnueckue pekomeHaauun. [eomerpua. 10-11 knaccwl (K yueOHHKY
Aranacad Jl. C. u gap.) M.: [Ipoceemenne
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://school-collection.edu.ru
http:/fwmolow.edu.ru
http://fcior.eduru
http:/'www numbernut.com/
http://www.math.ru
http://www.int ru
http://shiryukova.narod.ru
http:/fwww fipi.m/
https://math-ege.sdamgia.ru

http://alexlarin.net






