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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHusl, Tak Kak 0OECIIEYNBAET BO3MOKHOCTh U3yUYEHUs IUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MNPEIMETOB T'YMAaHMTAPHOTO IMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpPYEMOE€  TpU  HU3YyYEHUU
00y4aromuMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPHU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LEMOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU N€OMETPUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb TIMIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro kypcea «I'eomerpus» Ha yriryOonéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MartemaTuka u
uHbpopMaTuKa»  uyepe3  OOecleueHHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHUsl  Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAHUM U JCHCTBHUIA,
CHEU(PUYHBIX TEOMETPUU, U HEOOXOIUMBIX ISl YCHEIIHOTO NPOPECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MATEMAaTHKH.

[TpuoputeTHbIME 3a7auaMy Kypca TE€OMETPUU Ha YIiIyOJIEHHOM YpOBHE,
pacCIIMPSIONINMH U YCUIIMBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHNe NPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMHUPOBaHKE OCO3HAHUS B3aUMOCBSA3H FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHHE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (PUIYpax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJIOLNIMX OIKCBHIBATH M W3Yy4aTb
pa3HbIE SBICHUS OKPYKAKOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CrepeomeTpus» yueOHOro Kypca reOMeTpuH;

(¢opMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  HOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMynl U yMeHHE UX MPUMEHSTb, YMEHHs JTOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNE YMEHHUS PacllO3HABATh HAa YepTexkax, MOAEIAX U B peabHOM
MUpPE MHOIOTPaHHUKHM M Teja BpallCHUs, KOHCTPYHMPOBATH I'€OMETPUYECKUE
MOJENH;

¢bopMupOBaHHE NMOHMMAaHUS BO3MOKHOCTH aKCHMOMAaTHYECKOTO MOCTPOCHUs
MaTEMaTUYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpU
IIPOBEJICHUN PACCYKICHUN;

(opMUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0KA3aTEeJIbCTB M AJITOPUTMOB
pELICHMs, YMEHUSI UX NPUMEHSATh, MPOBOJUTH JOKA3aTEIbHbIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IIPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE MPEACTAaBICHUs O HEOOXOOUMOCTH  JOKA3aTeNbCTB  IpHU



000CHOBAaHNY MAaTEMAaTHUUECKUX YTBEPKICHUA M POJIM AKCHOMATUKU B TIPOBEICHUN
JEAYKTUBHBIX PACCYyKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUICKTYIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpeca K U3YUEHUIO T€OMETPHUH;

dbopmupoBanre (PyHKITMOHAIEHOW TPaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACIO3HABATh TMPOSBICHUS TE€OMETPUUECKUX TMOHATHUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTyalUsX U MPU U3YUYCHHUH JIPYTUX
y4e€OHBbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETAINH MTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHI JIMHUSAMHA y4eOHOTO Kypca «['eoMmerpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBE,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
MOHATUSMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOydYeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
coZIepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHusi. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHmsi DenepanbHON padoueit
pPOrpamMMbl, pacHpeleN€HHbIM MO TojaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4ToObI KO BCEM OCHOBHBIM, MPUHIMITMAIBLHBIM BOIIPOCaM 00yYaroluecs
oOpamaiich ~ HEOJHOKpPATHO. TO  MO3BOJSET OpPraHM30BaThb  OBJAJICHUE
F€OMETPUUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEI0BATENBHO U TIOCTYNATENBHO, C
coOJTI0/IeHrEeM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00yUYaroIMXCs, paCIupsis U yrayomusis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos kK U3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISICT:

co3math ycrnoBus i auddepeHnuanuu  oOydeHHUs, TTOCTPOCHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTENbHBIX MPOTPAaMM, OOECTIEUUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIONIEH yueOHoro npeamera «MaremMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yaétoM BBIOOpa Oymymiel mpodeccun, obOecreunBas NMPEEMCTBEHHOCTh MEKIY
0o0muM 1 ipoeccroHaTEHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEéHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 kiracce — 102
yaca (3 yaca B HEJICJIIO).



COJEPKXAHUME OBYUYEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECs,
napajulesibHble M CKpelMBaromuecs npsMmble. [Ipu3Hakum cxpemuyBaromuxcs
npsmbIx. [IapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD PIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MPOEKTUpOBaHuUsA. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSMBIMH B IPOCTPAaHCTBE. [lapaiienbHOCTh IIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
OPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenumnen,
MTOCTPOCHUE CCYCHUM.

[lepnenAUKYISIPHOCTD IPSIMOU U IJIOCKOCTH: IEPIICHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIbHBIC W NEPHCHAMKYJISAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOHU
IIEPIICHIUKYJIIPHOU IIJIOCKOCTH. OpTtoroHajibHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  ILNIOCKOCTb.
[lepneHAMKYJISAPHOCT  IUIOCKOCTEW: MNPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
IocKocTer. Teopema o TpEX NEPNEHIUKYIAPaXx.

Yriael B IPOCTPAHCTBE: YroJl MEXAy IHNPSMOW U INIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEUHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIia.

MHororpaHHuKHu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpmsma: n-yrosapHas
npusMa, IpsiMasi 1 HaKJIOHHAs MPU3Mbl, OOKOBasi U MOJHAs IOBEPXHOCTh IIPHU3MBI.
[Tapayenenunen, NpsSMOYTONbHBIA — IMapajulelieNUIE] W  €ro  CBOMCTBA.
Kparyaiime nyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas mnupamuja,
npaBWibHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHei
IIPaBUIbHOW nUpaMunbl. IIpaBuibHBIE MHOTOTPpAaHHUKM: IPABWIIbHAS IIPU3Ma U



IIpaBWJIbHAs IHMPAaMHUIA, NPABUIIbHAA TPEYroJibHAs IHpaMHAA W IPaBUJIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOIPAHHUKAX: OKTAadJp,
JTOACKAdIP U UKOCADIP.

BblunciieHnue 31€MEHTOB MHOIOIPAaHHUKOB: pE&Opa, JMaroHaiu, YIJIbL.
[Inomanr OOKOBOM MOBEPXHOCTH MW TIOJTHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABWIBHON MHUPAMUIBI,
TeopeMa O IUIOAAN YCEYEHHOU IMMPAMU/IBI.

CuMmmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJIenunea, CAUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IIPABHIIBHOU
IIAPAMHJIBL.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE W IMPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHME BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pasjoKEHUHM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHasg  cuctema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalmenus

[MoHATHS: IMIIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsh IOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tenma BpalieHHUS:
IUIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumnHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue ten
BpallleHUs Ha IUIOCKOCTH. Pa3BépTka munmHapa U koHyca. Cummetpust chepsl u
mrapa.

O0béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
IOpSMOYTOJBHOTO Mapajienenunena u cueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IMIMHAPA, TUpaMUabl 1 KoHyca. OO0BEM I1apa U mapoBOro
CerMeHTa.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BIucaHHas B
IUIMHAP, ONHCaHHas OKoJo IuuHApa. llepeceuenwe cdepbl W mapa ¢
iockocthio. Kacanue mapa u cdepbl miockoctbo. TloHsTHE MHOrOrpaHHHKA,



OMHMCAaHHOTO OKOJO c¢epbl, cdepbl, BIMUCAHHON B MHOTOIPAHHUK WM TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHyCa, ITUIomanas chepsl U €€ JacTew.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, roMmoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPAIIEHUSI: CEUYEHUS IUITUHIpa
(mapayuielbHO M TNEPHEHAMKYJSAPHO OCH), CEYEHHUsI KOHyca (mapaluielibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHU: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekroper B mpoctpanctBe. Onepauuu Haja —BEKTOpaMd. BekTtopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronbHas
CHCTEMA KOOPAMHAT B IIpocTpancTBe. KoopauHarel BekTopa. PasinoxxeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1a4.

JABUKeHHsI B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OtoOpakenus. [[BukeHUs U paBeHCTBO (UTYP.
OOmme cBoiicTBa NBWXCHHWH. BuIbl JIBWKEHWN: TapaIeNbHBIA TIEPEHOC,
LHEHTpaJbHAsl CHUMMETPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYI MPSMO.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUHCKOro  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe€), yMEHHUeE
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTAaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HIICHTUYHOCTH, YBAKCHUS K
MPOIIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
UCIIOJIb30BAaHUE D3THUX JOCTIKEHHMH B JAPYTrUX HayKax, TEXHOJOTHusX, cepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IOBEICHUS, CBSI3aHHOIO C NMPAaKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy TyIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocnnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OTJIbIXa, PeryJsipHasl pu3ndecKasi akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuuHbiM  chepaMm  Mpo(decCHOHATBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIIOKEHUSIMH, YMEHHE COBEpILAaTh OCO3HAHHBIN BBHIOOD
Oynymei mnpodeccur U peav30BbIBATH COOCTBEHHBIE KWU3HEHHbBIC IIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaABICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, ITOHHMAaHUE BJIUSHUS
COLMAIBHO-D)KOHOMUYECKHUX TPOILIECCOB HA COCTOSIHUE MPUPOJHOM U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TII00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWK IS pemieHus 3amad B 00JiacTu
OKpYXalUEel Cpe/pl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUN UISI OKPYKAIOIIEU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OONIECTBEHHOW  MPAKTUKW, IMOHWMAaHHE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeIoBEeYeCKOW JesATEeNbHOCTU, JTaroB €€
pa3BUTUA W 3HAYUMOCTH IS Pa3BUTHUS LMBUIM3AIMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MUpa,
FOTOBHOCTh OCYILIECTBIIATH NPOEKTHYK) W HCCIEIOBATEIBbCKYIO JESITEIbHOCTh
WHJIMBUAYAJIbHO U B TpYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Bba3oBble JJornueckue a1eiicTBUA:

BBISBJITD M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, TMOHATHHA, OTHOLIEHUN MEXAYy MOHATHAMH, (HOPMYyIUPOBATH
oIpezesieHUs MOHATUH, YCTAaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KiIaccu(UKaLMH,
OCHOBaHUs AJ11 0000IEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

BOCIpUHUMATh,  (GOPMYyIUPOBaTbH U  MPEoOpa3oOBBIBATH  CYXKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIC, €IUHIUYHbIC, YACTHBIE U 00I1E, YCIOBHEIE,

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOACHUAX W YTBEPKACHUAX, IpeularaTb KpUTEpUU Ui
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JeNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JIEIyKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTBH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MMPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJBL;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3anayd (CpaBHUBATh HECKOJIBKO
BapHMAHTOB  pEUICHHs, BbIOMpaTh HamOojee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciiegoBarebLCcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMIOTE3Yy, apTyMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh OOOOLICHHUS W BBIBOJABI IO pe3ybTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HOJTy4eHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOLlecca, a TaKkKe BbBIABUTATDH
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISITh IeQUIUTH WHPOPMAIMY, TAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BONPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CUCTEeMATU3UPOBATh U HWHTEPIPETHPOBATH HH(GOPMAIMIO PA3IMYHBIX BHIOB U
¢dbopm npencraBieHus;

CTPYKTYpUPOBaTh MH(POPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITEJIHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHHM C YCIOBUSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbh INOACHECHHUA I10 XOI[y peIHeHI/IH 3ajJgadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXKJICHHS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAeMOI TEMBI,
npoOJIeMbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIINNA, B KOPPEKTHOU (opme
bopMyIMpPOBaThH PA3HOTIACHS, CBOM BO3PAKCHUS,

IIPE/ICTABIIATh PE3YJIbTAaThl PEIICHHS 3aJ1ayd, SKCIICPUMEHTA, MCCIICOBAHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4€TOM 3ajad
MIPE3EHTAIlU U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTaBJIATh IJIAH, aJITOPUTM PELICHUS 33/Ja4H, BHIOMPATh CIOCO0 PELIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  [O3HABATENbHOM  pediekcuu KaKk  OCO3HaHUS
COBEpIIAeMbIX JCUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJCTh
crocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJISl Mpoliecca M pe3yjbTaTa pelieHus
MaTeMaTUYEeCKOH 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIENU U YCIOBUIM, OOBACHATH IPHUUNHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSIT€IbHOCTD:

MOHMMATh U MCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBUIYabHOM
pa®oThl TpU pelmIeHUH YYeOHBIX 3aJady, MNPUHUMATh LEJIb COBMECTHOM
NeATEIbHOCTH, IJIAHUPOBATh OPraHHU3aLMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3ylbTaT paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNMHOBBIX (opmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU YIEHAMH KOMaH]Ibl, OLIEHUBATH
KaueCTBO CBOEro BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJCHCTBHUSL.

IMPEAMETHBIE PE3YJ/IbTATDBI

K konmy 10 kinacca o0yyaroniuiicss Hay4uTCs:

¢ CBOOO/IHO ONEPHPOBATH OCHOBHBIMHU TOHSATHSMU CTEPEOMETPUH  IpHU
peIlIeHNH 3324 U MPOBEICHUH MAaTeMAaTHYECKUX PacCyKICHU;

o IPUMEHAITh AKCHOMBI CTEPEOMETPHH M CIEJCTBUS W3 HUX IPHU PEUICHUH
reOMETPUUECKUX 3a/1a4;

e KJIACCH(PMLIMPOBATh B3aWMHOE pPACIOJIOKEHUE NPSMBIX B IMPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

¢CBOOOJIHO  ONEPUPOBAaTH TOHATHSMH, CBS3aHHBIMH C  yIJlaMd B
IPOCTPAHCTBE: MEXAY MPSAMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOU U
IUIOCKOCTBIO;

* CBOOO/IHO ONIEpUPOBATH MMOHITUSMH, CBSI3aHHBIMH C MHOTOI'PaHHUKAMU;



e CBOOOTHO pacmo3HaBaTh OCHOBHBIE BHUIbI MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMua, NPSMOYTOBHBINA MapajuieNenumne, Ky0);

e KTACCU(UIIUPOBATh ~ MHOTOTPAHHUKH,  BBIOMpass  OCHOBAaHWS IS
KJ1IacCuUKaIUH;

e CBOOOZIHO  ONEpPUPOBATH  TOHSTHSIMHU, CBA3AHHBIMM C  CEUEHUEM
MHOTOTPaHHUKOB TUIOCKOCTHIO;

e BBITIOJTHSATH TTAPALIEIBHOE, IIEHTPAITBHOE U OPTOTOHATILHOE MPOSKTUPOBAHUE
¢buryp Ha II0CKOCTb, BBIIOJIHATH U300pakeHus! GUryp Ha IIOCKOCTH;

e CTPOUTh CEYEHUS]I MHOTOTPAHHUKOB DPAa3IUYHBIMU METOAAMH, BBINOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHUBY;

e BBIYUCJISTH TUIOIIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, TUpaMuaa),
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

e CBOOOZIHO OINEpUPOBATh MOHATUSIMHU: CUMMETPUSI B MPOCTPAHCTBE, LIEHTP,
OCh U TUIOCKOCTb CHUMMETPHUH, IEHTP, OCh M IUIOCKOCTh CHUMMETPHUH
burypsr;

¢ CBOOOTHO ONEPHPOBATH TMOHSATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHSATH JICMCTBUS HAJl BEKTOPaMHU;

epelIaTh 33Ja4yd Ha JOKA3aTEeILCTBO MATEMAaTUYECKUX OTHOIIEHUW U
HAXOXXJEHUE TEOMETPUUYECKUX BEIWYWH, NMPUMEHSS WU3BECTHBIC METOJIbI
IpU PEIICHUH MATEeMAaTHYE€CKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e IPUMEHSTH MPOCTEHIlIMEe MPOrpaMMHBIE CpPEICTBA UM  BJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUCCKHX 3a]1a4;

e N3BJICKATh, MPEOOPA30BBIBATH W WHTEPIPETHPOBATH HWH(POpPMAIUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJACTaBICHHYI0 Ha
yepTexkax U pucyHKax;

e IPUMEHSTh  TOJYYEHHbIE 3HAHWSA HAa TMPAKTUKE: CpaBHUBATH U
aHAM3UPOBATh PEATLHBIC CUTYAIlNH, MPUMEHSITh U3YYCHHBIC MOHSATHS B
mpolecce IMOMCKAa  pEeHIeHUsT MaTeMaTU4YecKd  CPOopMyIUpPOBAHHOMN
npoOemMbl, MOJEIMPOBAaTh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEI0OBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUN M TEOpeM, ammapara ajreOpbl, peraTh MPAKTHYECKHe 3a/1aqw,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUECKIX BEJINYMNH;

e UMETh IMPEACTABICHUS] 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUHU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTUH.

K xonity 11 kiaacca oOyJaromuiicss HayquTCs:



¢ CBOOOJTHO OIEPUPOBATH MOHSATUSMHU, CBA3aHHBIMU C I[WJIMHIPUYECKOM,
KOHHUYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYEHUS;

e OIICPUPOBATH MOHATUSIMU, CBSI3aHHBIMH C TEJIAMH BPAIICHHS: MIJIUHAPOM,
KOHYCOM, c(epoii u mapowm;

e pacro3HaBaTh TeJla BpallleHus (WIMHIP, KOHYC, cepa U 1map) U OObICHITH
CIOCOOBI MOJTYYEHHS TEJ BPALLCHUS;

e KJIaCCU(DUIIMPOBATH B3aMMHOE PACIIONOKEHHE C(HEePhI U TUIOCKOCTH;

 BBIYUCIIATh BEIWYMHBI JJIEMEHTOB MHOTOIPAHHUKOB W TEJI BpalleHHUS,
00BEMBI M TUIOMIAJIA MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaICHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

¢ CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMH C KOMOWHAIUSIMU Te
BpallleHusT ¥ MHOTOTPAaHHUKOB: MHOTOTpPaHHHK, BIHCAHHBIA B cdepy H
OTHMCaHHBIN 0KOJIO cepsl, chepa, BIHCaHHAS B MHOTOTPAHHUK WJIHM TEJIO
BpalllCHUS;

¢ BBIYUCIIATh COOTHOUICHHS] MEXAY IUIOIAIsIMU MOBEPXHOCTEN U 00BEMaMu
IT0JIOOHBIX TEI;

e U300pakaTh H3ydaeMmbie (UTYPHI, BBIIOJHATH (BBIHOCHBIC) IUIOCKHE
YepTE)KH U3 PUCYHKOB TPOCTHIX OOBEMHBIX (HUTYp: BHI CBEpXy, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

e U3BJICKaTh, WHTEPIPETUPOBATh M MpeoOpa3oBbIBaTh HHMOPMALUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypax, TMPeACTaBICHHYIO Ha
4epTe)Kax U PUCYHKAX;

 CBOOOTHO ONIEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTRBE;

* BBITIOJIHATH OTI€PAIH HAJl BEKTOPAMU;

*33/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT;

e pEIIATh TEOMETPUUYECKUE 3a/1a4U Ha BBIUYMCIICHHUE YTJIOB MEXIY MPSIMBIMU U
TUTOCKOCTSIMH, BBIYUCIIEHHE PACCTOSHUI OT TOYKHU JI0 MJIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPU PEILICHUH;

¢ CBOOOJTHO ONEPUPOBATHh MOHATUSIMHU, CBSI3aHHBIMH C JBHXKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

¢ BBITIOJIHATh M300pPaKEHUST MHOTOIPAaHHUKOB H TEJ BpAIEHUS IIPH
napajuieTIbHOM — TIEpPeHOCe, IIEHTPajJbHOW CHMMETPUH, 3€pKaIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, TpeoOdpa3oBaHus MMOA00MS;

e CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TEJl BPAILEHUS: CEUCHHS LWIMHIpa
(mapayienbHO U MEePIeHANKYISIPHO OCH), CeYeHHs KOHYca (TapauieTbHbIe
OCHOBAaHUIO U TIPOXOSINNE Yepe3 BEPIINHY ), CEUCHUS 11apa;

¢ ICTIOJIB30BaTh METOJIbI TOCTPOCHHSI CEYEHHWI: METOA CJEIOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHHUSA, METO]] TIEPEHOCA CEKYIIIEeH MI0CKOCTH;



e IOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

e IPUMEHSTh TEOMETpPUYECKUE (aKThl ISl PEIICHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaralolIMX HECKOJIbKO IIaroB pEUIEHUs, €CIU YCJIOBHS
IPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (hopMme;

epellIaTh 3aJayd Ha JOKA3aTENbCTBO MATEMAaTUYECKUMX OTHOILICHHN U
HaX0JICHUE T€OMETPUUECKUX BEIINYUH;

e IPUMEHATH MPOTPAMMHBIE CPEJCTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI [IPY PELIEHNH CTEPEOMETPUUYECKUX 3a/1aY;

e IPUMEHSATH MOJYUYEHHBIE 3HAHHS HAa MPAKTUKE: CPABHUBATh, AHAJIM3UPOBATh
U OLECHUBATh pEaJbHbIC CUTyallUH, NPUMEHSATh HM3YUYEHHBIE IOHATHS,
TEOPEMBI, CBOMICTBA B IMPOLECCE IOMCKA PEHIEHUS MaTeMaTH4YEeCKU
chopMyTupOBaHHOM TPOOIEMBI, MOJICTUPOBATh PEATBbHBIC CUTyaIllMd Ha
A3bIKE TEOMETPHH, UCCIIEN0BATh IOCTPOECHHBIE MOJIENIU C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TMOHATUH M TeopeM, arrmapata anreOpbl, peuarh
NPaKTUYECKUE 3aJ1ayd, CBSI3aHHBIE C HAXO0XXJIECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

e IMETh TMIPEACTABJICHUS 00 OCHOBHBIX JTamax pPa3BUTHUS TEOMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuectBo
Ne i/m HanmeHoBaHMe pa3jeioB U TeM IPOrPaMMbl JacoB UIeKTpOHHbIe (LHpPoBLIC)
o0pa3oBaTe/IbHbIC peCypChl
Bcero

1 Bseznenue B ctepeoMeTputo 23 https://resh.edu.ru/subject/lesson/4756/start/203542/
2 B3anmHoe pacnosiokeHue npsiMbIX B MPOCTPAHCTBE https://resh.edu.ru/subject/lesson/6133/start/272668/
3 [TapajienbHOCTB IPSIMBIX U IJIOCKOCTEU B IIPOCTPAHCTBE https://resh.edu.ru/subject/lesson/6065/start/125651/
4 [TeprieHAMKYASAPHOCTD MPSIMBIX U MIIOCKOCTEN B MPOCTPAHCTBE 25 https://resh.edu.ru/subject/lesson/4724/start/20411/
5 VYTIiasl ¥ paccTosIHUA 16 https://resh.edu.ru/subject/lesson/6063/start/21120/
6 MHoOrorpaHHuKu 7 https://resh.edu.ru/subject/lesson/6018/start/221550/
7 Bekrtops! B mpocTpaHcTBe 12 https://resh.edu.ru/subject/lesson/4758/start/21648/
8 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIUS 3HAHUI 5 https://ege.sdamgia.ru/test?theme=178

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

Koaunuecrso
Ne ni/m . HaummeHoBaHMe pa3/ieioB U TeM NPOTrPAMMBbI yacoB DIeKTpoHIiLIe (HppOBLIC)
o0pa3oBaTe/ibHbIE PeCypcChl
Bcero
1 AHanuThueckas reoMeTpust 15 https://resh.edu.ru/subject/lesson/6083/start/149229/
2 [ToBTOpEeHME, 0000IIEHNE U CUCTEMAaTH3aIUs SHAHU I 15 https://resh.edu.ru/subject/lesson/5731/start/22407/
3 O06BEM MHOTOTrpaHHUKA 17 https://resh.edu.ru/subject/lesson/4904/start/280336/
4 Tena BpameHnus 24 https://resh.edu.ru/subject/lesson/6300/start/22490/
5 [Tnomany moBepXHOCTH U OOBEMBI KPYTIIBIX TEI https://resh.edu.ru/subject/lesson/4910/start/23238/
6 JIBrKeHUS https://resh.edu.ru/subject/lesson/6297/start/22283/
7 [ToBTOpEeHUE, 0600IIEHNE U cUCTEMaTH3allvsl 3HAHUN 17 https://resh.edu.ru/subject/lesson/5754/start/149257/
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102




ITIOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
KosmnuecTBo yacos
Ne Kout DJIeKTpOHHbIe HU(pPOBbIE
n/n Tema ypoka Bcero _]'[:H[,]lzo 06pa3oljsaTenbﬂl:,1(:b l?ecypcm
padoTbI

1 OcHoBHbIE TpaBUiia H300paKEHUS HA PUCYHKE TTIOCKOCTH, 1 https://resh.edu.ru/subject/lesson/4756/
MapajuIeIbHbIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka start/203542/
ITonsTHsA cTepeoMeTpun: TOUKA, IIPsiMasi, INIOCKOCTb,

) npocTpancTBo. OCHOBHBIE MPaBUIIa U300paKEHUS HA PUCYHKE 1 https://resh.edu.ru/subject/lesson/4756/
IJIOCKOCTH, MApAJIJIENIbHBIX MPSMBIX (OTPE3KOB), CEPEANHBI start/203542/
OTpe3Ka

3 IlonsATHA: epecekarouecs IMI0CKOCTH, IepeceKarouecs 1 https://resh.edu.ru/subject/lesson/4756/
IpsiMast ¥ IIOCKOCTH; ITOIYyIIPOCTPAHCTBO start/203542/

4 [TonsiTuA: mepecekaronmecs MIOCKOCTH, TEPECEKAIOIINECS 1 https://resh.edu.ru/subject/lesson/4756/
psiMast ¥ TIIOCKOCTh; TTOJIYIIPOCTPAHCTBO start/203542/

5 MHororpaHHuKH, H300paKEHUE MPOCTEUIITUX 1 https://resh.edu.ru/subject/lesson/6018/
MPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIUX O0BEKTOB start/221550/

6 MHororpaHHuKH, H300paKEHUE TMPOCTEUIITUX 1 https://resh.edu.ru/subject/lesson/6018/
MPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIUX O0BEKTOB start/221550/

7 AKCHOMBI CTEPEOMETPHH U TIEPBbIE CIICACTBUS U3 HUX 1 huupss reshedu.nu subject fesson 4736,

start/203542/
8 AKCHOMBI CTEPEOMETPHH U TICPBBIE CIICACTBHS M3 HUX 1 e Sl IS e =
start/203542/
9 AKCHOMBI CTEPEOMETPUH U TIePBhIE ciieIcTBHs 13 HUX. CrtocoObl ) https://resh.edu.ru/subject/lesson/4756/

3aJJaHus MPSIMBIX U IJIOCKOCTEH B mpocTpancTBe. O003HaYCHUS

start/203542/




MPSIMBIX U IJIOCKOCTEN

N3o0pakeHue ceueHnii mupaMuibl, Ky0a U IPU3MbI, KOTOpPbIE
MPOXOJIAT Uepe3 ux péopa. MU3o0pakeHue nepecevdeHus

https://resh.edu.ru/subject/lesson/5444/

10 IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBaHue MOCTPOEHHBIX start/221486/
CEUeHUH pa3HBIMU I[BETAMH
N3o0pakeHne ceueHnit mupaMuibl, Ky0a U IPU3MbI, KOTOPHIE
1 MPOXOAAT uepes ux péopa. M3o0pakeHnue nepecedcHus https://resh.edu.ru/subject/lesson/5444/
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBaHue MOCTPOEHHBIX start/221486/
CEUeHUH pa3HBIMU I[BETAMH
N3o0pakeHne ceueHnii mapaMuibl, Ky0a U IPU3MbI, KOTOPHIE
12 MPOXOAAT uepes ux péopa. M3zo0pakenue nepecedcHus https://resh.edu.ru/subject/lesson/5444/
MOJYYEHHBIX TUIOCKOCTEH. PackparimBanue MOCTPOSHHBIX start/221486/
CeUeHUH pa3HBIMU I[BETAMHU
N3o0pakeHne ceueHnit mupaMuibl, Ky0a U IPU3MbI, KOTOPhIE
13 MPOXOAAT uepes ux péopa. M3o0pakenue nepecedecHus https://resh.edu.ru/subject/lesson/5444/
MOJYYEHHBIX TUIOCKOCTEH. PackparimBaHue MOCTPOSHHBIX start/221486/
CeueHUM pa3HbIMU I[BETAMU
14 MeToJI G0 JUTs HOCTPORHHS CeueHii https://yandex.ru/video/preview/37866
25147128286840
Meroa cnenoB aist noctTpoeHus ceueHuid. CBoiicTBa https://yandex.ru/video/preview/37866
15 . N
IIEPECEUECHUN NIPSIMBIX U INIOCKOCTEN 25147128286840
16 Merton cnenoB s TOCTpoeHus ceueHunil. CBoiicTBa https://yandex.ru/video/preview/37866
MEepEeCeUCHUH MPSAMBIX U IIIOCKOCTEH 25147128286840
[TocTpoenue ceveHuii B mupamuie, Kyoe mo TpéM ToUKam Ha ) )
17 pé6pax. Co3manne BHIHOCHBIX YEPTEKEH U 3aIUCh I1aroB P b e i b TS0
25147128286840
MOCTPOCHUS
13 [TocTpoenue cevenuii B mupamuie, Kyoe mo TpéM TodKam Ha https://resh.edu.ru/subject/lesson/5443/

pe€bpax. Co3anue BRIHOCHBIX YEPTEIKEH U 3aIKCh IIAr0B

start/21270/




MOCTPOEHUS

[TocTpoenue ceuenunii B mupaMu/ie, Kyoe rmo TpémM Toukam Ha

https://resh.edu.ru/subject/lesson/5443/

19 €opax. Co3znanue BRIHOCHBIX YEPTEIKEH U 3aIKCh IIar0B
peop A p start/21270/
MOCTPOEHUS
[TocTpoenue ceuenunii B mupaMuie, Kyoe 1mo TpémM Toukam Ha .
20 €opax. Co3/iaHue BEIHOCHBIX YEPTEKEH U 3aIUCh IIaroB hitps: reshedu.nusubject fesson 3444
pebpax. LosA P start/21270/
MOCTPOCHHUS
)1 [ToBTOpenue mnanumerpun: Teopema o MPONMOPIHUOHATIBHBIX https://resh.edu.ru/subject/lesson/4677/
otpeskax. [lomobue TpeyroabsHUKOB start/19037/
[ToBTOopenue nnanumerpun: Teopema Menenas. Pacuersl B .
https://resh.edu.ru/subject/lesson/4677/
22 CEYCHMAX Ha BBIHOCHBIX yepTrekax. Mcropus pazsurus
start/19037/
MJITAHUMETPUH U CTEPEOMETPUHI
23 Kontponbnas padota "Axkcuomsl crepeomerpun. CeueHus"
B3auMHoe pacnonoxxeHue npsMbix B TPOCTPAHCTBE. .
24 CkpemmBatoniuecs npsiMbie. [[pu3Haku CKpEITHBAFOIINXCS hitps: reshedu.nusubject fesson 134
DEIIBATOMHECA HPAMBLC. 7P PIHBAtoM start/272668/
npsambix. [lapannenbHbie npsMble B IPOCTPAHCTBE
Teopema 0 Cyl1eCTBOBAHUH U €IMHCTBEHHOCTH MPSMOUN
75 MapaJIeNbHON JAHHOW MPSAMOM, POXOJSAIIEN YEPE3 TOUKY https://resh.edu.ru/subject/lesson/6133/
MIPOCTPAHCTBA U HE JIeXKalllel Ha TaHHOM npsimoil. JlemMma o start/272668/
nepeceyeHn ! MapajviebHbIX MPSMBIX TIOCKOCTHIO
26 [TapannensHOCTH Tpex MpsMbIX. Teopema o TPEX mapaieabHbIX https://resh.edu.ru/subject/lesson/6133/
npsmMbIX. TeopeMa 0 CKpelMBarOIMXCs IPSIMBIX start/272668/
[TapannensHoe poekTpoBaHre. OCHOBHBIE CBOKCTBA .
27 MapajuIeIbHOTO MPOCKTUPOBaHUs. M300paskeHne pa3HbIX QUr A Sl g e LD
P  POCKTHP - 300P p P Start/272668/
B MapajuieIbHON MPOEKIIUU
73 [enTpaibHas npoeKIusA. YToJ ¢ COHAMPABIECHHBIMUA CTOPOHAMH. https://resh.edu.ru/subject/lesson/6063/
Yron Mexay npsMbIMU start/21120/
29 3amaun Ha JOKa3aTEIbCTBO U MCCIICIOBAHNE, CBI3aHHEIC C https://ege.sdamgia.ru/test?theme=280




PaCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

[ToHsTHA: MapaIeaTbHOCTh NPSIMOM U TIJIOCKOCTHU B

https://resh.edu.ru/subject/lesson/6065/

30 npoctpanctie. [Ipu3Hak napaieIbHOCTH MPSIMON U TIIIOCKOCTH.
pocTb p paliIei® p start/125651/
CaoiicTBa napamieabHOCTH IPSIMOM U INIOCKOCTU
I'eomeTpuueckue 3a1aun Ha BBIYMCIICHHUE U JI0KA3aTEIbCTBO, .
N https://resh.edu.ru/subject/lesson/6065/
31 CBSA3aHHBIE C MMAPATUIETBHOCTBIO MPAMBIX U INIOCKOCTEN B
start/125651/
MIPOCTPAHCTBE
1 [TocTpoenue ceduenusi, MPOXOIAIIECTO Yepe3 JaHHYIO MPSIMYIO Ha https://resh.edu.ru/subject/lesson/6065/
YepTeke U MapajljieIbHOTO APYTrou mpsamoit. Pacuér oTHomeHmi start/125651/
[TapannenbHas NpoeKLUs, IPUMEHEHUE JIsl TOCTPOCHUS .
33 s — https://resh.edu.ru/subject/lesson/6065/
YeHU N uan nenenunena. CBoicTBa 11 JIeNenu
4 P A P A start/125651/
Y TIPU3MBI
34 [TapannensHbie IOCKOCTH. [IpU3HaKK MapanaeabHOCTH IBYX https://resh.edu.ru/subject/lesson/6129/
IIOCKOCTEH start/131672/
Teopema o0 napayIenbHOCTH U €IMHCTBEHHOCTH IIJIOCKOCTH, .
35 A —— AHHOI https://resh.edu.ru/subject/lesson/6129/
POXOLAIIEH 1ep ¥» HE NPUHALIOKAIIYIO 1 start/ 131672/
IIJIOCKOCTH U CIIEACTBUS U3 HEE
CaolicTBa napauieabHbIX INIOCKOCTEN: O MApaIIENbHOCTH .
36 epeceue epecete ADaILIe https://resh.edu.ru/subject/lesson/6129/
MPSIMBIX T YEHUS MIPH 1T YEHUU JBYX II JIENbHBIX
P P YL prTiep AABYX H1ap start/131672/
IIJIOCKOCTEN TpeThen
CBoiicTBa mapanenbHbIX IIIOCKOCTEN: 00 OTpe3Kax
37 MapaJUIECIbHBIX MPSMBIX, 3aKJIIOUEHHBIX MEKY MapaICIbHBIMU https://resh.edu.ru/subject/lesson/6129/
IJIOCKOCTSIMU; O NIEPECEUEHUH NPSAMOM ¢ ABYMsI TapaJljIeIbHBIMU start/131672/
IIJIOCKOCTSIMU
33 TosTopenne: Teopema [Trdaropa Ha MIOCKOCTH https://resh.edu.ru/subject/lesson/4677/
PeHHe: Te0p P start/19037/
https://resh.edu.ru/subject/lesson/4677/
39 IToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJBHOTO TPEYTOJbHUKA

start/19037/




https://resh.edu.ru/subject/lesson/5443/

40 CBoiicTBa Ky0a U IPSMOYTOJIFHOTO TapaJiyIe/IeIHIIeIa start/21270/

41 Brruncnenue IIMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM https://resh.edu.ru/subject/lesson/5443/
napajuiesIenunene start/21270/

4 [TepieHAMKYASAPHOCTD NPAMON U TI0CKOCTH. [IpH3Hak https://resh.edu.ru/subject/lesson/4724/
MEPIEHANKYISIPHOCTH MPSAMOU U TIIIOCKOCTH start/20411/

43 IlepneHqUKyYIAPHOCTD NPSMOM U IIIOCKOCTH. [Ipu3Hak https://resh.edu.ru/subject/lesson/4724/
MEPIEHAUKYISPHOCTH MPSAMOU U TIIOCKOCTH start/20411/
T oM,

44 copema o C.,ymeCTBOBaHHH 1 CAIHCTECHHOCTI TPAMOH . https://resh.edu.ru/subject/lesson/4757/
MPOXOIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U MEPIEHAUKYIIAPHON K Start/20566/
IIJIOCKOCTH e

45 [ImockocTH M EPNIEHIUKYIISIPHBIE UM TIPSIMbIE B https://resh.edu.ru/subject/lesson/4757/
MHOTOTPAaHHHUKAX start/20566/

46 [IimockocTH M NEPIIEHAUKYIISIPHBIE UM IIPSIMBIE B https://resh.edu.ru/subject/lesson/4757/
MHOTOTPAaHHHUKAX start/20566/

47 [Tepnienaukynsip u HaknoHHas. [locTpoeHne nepnesauKysapa u3 https://resh.edu.ru/subject/lesson/6127/
TOYKH Ha IPSAMYIO start/221519/

43 [Tepnenaukynsip u HakinoHHasA. [locTpoenue nepneHauKysapa u3 https://resh.edu.ru/subject/lesson/6127/
TOYKH Ha IIPAMYIO start/221519/

49 T . ( 6 as) https://yandex.ru/video/preview/15131

eopemMa 0 TpEX MepneHIuKyIsIpax (mpstmast u oOpaTHas 360593370712495
50 T . 6 ) https://yandex.ru/video/preview/15131
eopema o TpEX NepreHauKysapax (mpsamas u oOpaTHast 160593370712495

51 Yron Mexay CKpenmBaromuMHUCS MPSIMbIMU https://ege.sdamgia.ru/test?theme=285

59 ITouck nepreHuKyIspHBIX IPSIMBIX C TOMOILBIO https://resh.edu.ru/subject/lesson/4748/
MEPIEHANKYISPHBIX INIOCKOCTEN start/20810/

https://resh.edu.ru/subject/lesson/4748/
53 OpToroHanbHOE IPOEKTUPOBAHUE

start/20810/




[TocTpoenne ceueHuit Kyoa, IpU3MBbl, TPABUIBHOIN MUPAMHUIBI C

https://resh.edu.ru/subject/lesson/4748/

54
ITOMOILBI0 OPTOTOHAJIBHOM MPOEKIINHU start/20810/

55 [Toctpoenue ceuenuii Kyba, MPU3MBI, MPABUIBHON TUPAMUIBI C https://resh.edu.ru/subject/lesson/4748/
IMOMOLIBIO OPTOTrOHAJIBHOM MTPOEKIIUU start/20810/
CummMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH. https://yandex.ru/video/preview/41840

56 .
[InockocTn cuMMeETpHUil B MHOTOIPaHHHUKAX 24315083259807

57 [Ipu3Hak nepneHauKyJIApHOCTH IPSMOM U INIOCKOCTH KaK https://resh.edu.ru/subject/lesson/4757/
CIIEJICTBUE CUMMETPHUU start/20566/
IIpaBunbHBIE MHOTOIPaHHUKU. PacyéT paccTOSHUN OT TOYKH 10 https://resh.edu.ru/subject/lesson/4023/

58
IUIOCKOCTHU start/149352/

59 [IpaBuiibHBIE MHOTOTPAaHHUKH. Pacy€T pacCTOSIHUM OT TOYKH 10 https://resh.edu.ru/subject/lesson/4023/
IJIOCKOCTH start/149352/

60 CriocoObl OIYCTUTh MEPIICHANKYISAPBI: CAMMETPHUS, CABUT TOUKH https://resh.edu.ru/subject/lesson/4023/
I10 TapaAJICIIbHON MPSMOM start/149352/

61 C . . & PACCTOSHM https://resh.edu.ru/subject/lesson/4023/

JIBUT IO HEMapaJuIeIbHON MIPSAMOM, N3MEHEHHNE PACCTOSIHUI start/ 149352/

2 Kontponbnas padota "B3anMHOe pactosioxkeHHE IPSIMBIX U
IJTIOCKOCTEH B MpOCTpaHcTBE"
IToBTOpEHME: Yyroy Mexay NPsAMBIMU Ha IIJIOCKOCTH,

63 BTOPEHHE: Y AY TP https://resh.edu.ru/subject/lesson/4677/
TPUTOHOMETPHUS B IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa <tart/19037/
KOCHHYCOB
I1 : .

64 OBTOPCHIE: YTOI MEXULY CRPCIHBAIONIMICH IPAMBIMH B https://ege.sdamgia.ru/test?theme=285
IIPOCTPAHCTBE

65 ['eomeTpuyeckre MeTO bl BEIYUCIICHUS YIJIa MEXY NPSIMbIMU B https://resh.edu.ru/subject/lesson/6018/
MHOTOTPAaHHHUKAX start/

66 JByrpannbiii yron. CBONCTBO JIMHEUHBIX YIJIOB IBYTPAHHOTO https://resh.edu.ru/subject/lesson/6063/
yria start/

67 IlepnenaukynspHele miaockocTy. CBOMCTBA B3aUMHO https://resh.edu.ru/subject/lesson/4748/




MEPIEHIUKYIISIPHBIX IUNIOCKOCTEN

start/20810/

[Ipu3Hak nepneHIuKYJISIPHOCTH MIJIOCKOCTEH; TeopeMa O MPSAMOM

https://resh.edu.ru/subject/lesson/4748/

68 IIEPECECUCHUS IBYX IIOCKOCTEH MEPISHINKYIIPHBIX TPEThEH
p ABYX PHCHMKYTAPHBIX TP start/20810/
IUIOCKOCTH
[IpsaMoyronpHBIN napajieaenuIiea; Ky0o; n3MEpEHHUs, CBOMCTBA )
69 P T P o 1Y P https://ege.sdamgia.ru/test?theme=193
MPSAMOYTOJIHOTO Mapajieienuiena
Teopema 0 quaroHanyu IPSAMOYTOJBHOTO HapajuleeuIeia u .
70 p g . p 4 P A https://ege.sdamgia.ru/test?theme=193
CIIeICTBHE U3 HEE
71 CrepeomeTpruecKkue U NpUKJIaJAHbIC 3a/1a4H, CBA3aHHBIE CO https://resh.edu.ru/subject/lesson/6018/
B3aWMHBIM PACIOJIOKEHUEM MPSAMBIX U INIOCKOCTH start/221550/
7 [ToBTOpEHME: CKPEIIMBAIOIINECS MPSIMBIC, MapAJICTbHbIC https://resh.edu.ru/subject/lesson/6018/
MJIOCKOCTH B CTaHAAPTHBIX MHOTOTPaHHUKaX start/221550/
[Tapa mapannenpHbIX MIIOCKOCTEN Ha CKPELIMBAIOLIUXCSI .
73 MPSMBIX, PACCTOSTHHE ME CKPEIINBAIOIINIMUCS IPIMBIMU B https://resh.edu.ru/subject/lesson/6129/
PAMBIX, P ALY CRpCIIHBAront p start/131672/
MPOCTBIX CUTYAIUAX
PaccrosHre OT TOYKH [0 MIOCKOCTH, PACCTOSHHUE OT HIPSMOM 10 .
74 A P p A https://ege.sdamgia.ru/test?theme=281
IUIOCKOCTH
Brrancnenune paccTOSHHNA MEXKAY CKPEIIMBAIOITIMHUCS IPSIMBIMHA )
75 P 'Huy pett Hl p https://ege.sdamgia.ru/test?theme=281
C IOMOIIBIO MEPIEHIUKYIISIPHON MIIOCKOCTH
TpéxrpaHublil yroj, HEpaBEHCTBA I TPEXT'PaHHBIX YTJIOB. )
PEXTPp T P PEXTP yr https://resh.edu.ru/subject/lesson/6063/
76 Teopema ITudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JIJIS
. start/21120/
TPEXTPAHHOTO yTIJIa
77 DIeMeHTHI CPepUIeCKO TeOMETPUH: Te0Ie3NUECKHUE JTHHUH Ha https://yandex.ru/video/preview/13997
3emiie 682773099257274
78 Kontponbnas padota "Y1l u pacctossHus"
oo " https://resh.edu.ru/subject/lesson/6018/
79 Cucremaru3zanus 3HaHUN "MHOTOTPaHHUK U €70 JIEMEHTHI
start/221550/
80 IMupamupa. Bunel nupamun. [IpaBunbsHas nupamuna https://resh.edu.ru/subject/lesson/5866/




start/221576/

https://resh.edu.ru/subject/lesson/5443/

81 [Tpusma. [Ipsamas u HakoHHas npu3Msbl. [IpaBriibHas pru3Ma 1 start/21270/
22 [Ipsamoit napamienenunen, npAMOYTOJIbHBIA apaJUIeICUIE, 1 https://resh.edu.ru/subject/lesson/5444/
Ky0 start/221486/
23 B T it 1 https://resh.edu.ru/subject/lesson/6018/
BIMYKJIbIE MHOTOrpaHHUKU. Teopema Ditnepa start/221550/
24 Boinyknsie MHOrOrpannuku. Teopema Diinepa. [IpaBuiibHbie 1 1 https://resh.edu.ru/subject/lesson/6018/
MOJYNPABUIIEHBIE MHOTOIPaHHUKHU start/221550/
85 KonrtponbHas pabora "MHOrorpaHHUKHT" 1
26 N 1 https://resh.edu.ru/subject/lesson/4758/
OHSITHE BEKTOpA Ha TJIOCKOCTU U B MIPOCTPAHCTBE start/2 1648/
R7 C A BEeKTODO 1 https://resh.edu.ru/subject/lesson/4758/
YMMa BeKTopoB start/21648/
23 p 1 https://resh.edu.ru/subject/lesson/4758/
a3HOCTb BEKTOPOB start/2 1648/
89 [IpaBuino mapamnenenunena 1 https://ege.sdamgia.ru/test?theme=182
90 YMHOK€EHNE BEKTOpa Ha YUCIIO 1 https://ege.sdamgia.ru/test?theme=182
01 PaSJ'I(i}KeHI/Ie BEKTOpa 1o 0a3ucy TpEX BEKTOPOB, HE JIEKAIIUX B | hitps://cve.sdameia ru/test2theme=182
OJTHOM IJIOCKOCTH
9 CRABIDHOE LDOH3BEICHIE 1 https://resh.edu.ru/subject/lesson/5723/
KAIUIPHO® HpOH3BEACHH start/149167/
93 B 1 https://resh.edu.ru/subject/lesson/5723/
BIUHUCIICHUE YTJIa MEXIY BEKTOPaMH B IPOCTPAHCTBE start/149167/
94 [Ipocreitmune 3aga4u ¢ BEKTOpaMu 1 https://ege.sdamgia.ru/test?theme=182
95 IIpocreiimune 3ana4u ¢ BEKTOPaMHU 1 https://ege.sdamgia.ru/test?theme=182
96 [Ipocreiimue 3aa4u ¢ BEKTOpaMU 1 https://ege.sdamgia.ru/test?theme=182
97 IIpocreiimme 3ana4u ¢ BEKTOpPaMHU 1 https://ege.sdamgia.ru/test?theme=182




https://resh.edu.ru/subject/lesson/6404/

98 O0001IeHrEe U cCUCTEMaTU3aINs 3HAHUI 1 start/ 132055/
99 0606 . 1 https://resh.edu.ru/subject/lesson/6404/
OOILIEHNE U CUCTEMaTHU3alus 3HAHUI start/ 132055/
100 HroroBast koHTpOIBHAS paboTa 1 1
101 HToroBast KOHTpOJIbHAs paboTa 1 1
102 0606 N 1 https://resh.edu.ru/subject/lesson/6404/
0OlIlIEeHHE U CUCTEMAaTU3alusl 3HAHUI start/132055/
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6
11 KUIIACC
KoanuectBo yacos
Ne DJIeKTPOHHBbIE HU(PPOBHIE
® Tema ypoka Kourpo P i pp
n/n Bcero  JbHBIE oOpa3oBaTe/ibHbIE Pecypchl
padoTbI
| [ToBTOpenue Tembl "KooparHaThl BEKTOpa Ha MIIOCKOCTH U B | https://yandex.ru/video/preview/199005274
npocTtpaHcTae" 0029991489
) n " " 1 https://yandex.ru/video/preview/136350191
OBTOpeHHE TeMbl "CKasIpHOE MPOU3BEICHUE BEKTOPOB 06803130077
3 [ToBTOpenue Tembl "Bberuncienne yriia Mexxay BEeKTOpamMmu B 1 https://yandex.ru/video/preview/148039433
npoctpancTae” 99323039999
4 [ToBTOpeHue TeMbl "YpaBHEHUE IPSAMOM, MPOXOIAIICH Yepe3 | https://yandex.ru/video/preview/983886842
JIB€ TOYKH" 9212569331
5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, YPABHEHHUE INIOCKOCTH B 1 https://yandex.ru/video/preview/744980456
OTpe3Kax 6485225954
https://yandex.ru/video/preview/744980456
6 YpaBHEHUE IOCKOCTH, HOpMaJlb, YPAaBHEHHE INIOCKOCTH B 1

6485225954




OTpe3Kax

https://yandex.ru/video/preview/144909052

7 BektopHoe npousBeneHue 15117468878
] TTusei . https://yandex.ru/video/preview/114814496
VHEWHbIC HEPABEHCTBA, IMHEHHOE IPOIPaMMHUPOBAHUE 79190032369
9 eI HEDABCHCTE eifHOe IDOIDA OBAHIe https://yandex.ru/video/preview/114814496
VMHEWHbIE HEPABEHCTBA, TMHEHHOE MPOrPaMMHUPOBAaHU 79190032369
10 AHQJIUTUYECKUE METObI pacuéTa yria Mexay NpsiMbIMU B https://yandex.ru/video/preview/171439335
MHOT'OIpaHHUKaX 44128513155
1 AHQJIMTUYECKUE METObI pacuéra yria MEexXIay MIOCKOCTIMHU https://yandex.ru/video/preview/673389221
B MHOTOI'PaHHUKAX 7814686709
12 @opMyiia pacCTOSIHUSA OT TOYKH 10 TUIOCKOCTH B https://yandex.ru/video/preview/188609833
KOOpAHMHAaTax 7185523260
13 o . « « V6 https://yandex.ru/video/preview/188609833
aXO0XKJEHUE PACCTOSHUM OT TOYKH J10 IUIOCKOCTHU B Ky0e 7185523260
14 HaxoxeHue pacCTOsIHUM OT TOYKH 0 INIOCKOCTH B https://yandex.ru/video/preview/188609833
MPaBUILHON NTUPaMUIE 7185523260
15 KonrtponbHas pabora "AHanutuieckas reoMmeTpus’”
16 C <OB: « https://yandex.ru/video/preview/915616869
€4CHUSI MHOTOI'PAHHUKOB: CTaHJAPTHBIE MHOTOTPAHHUKH 4935882668
17 Ceue ororna OB METOL CIIE10 https://yandex.ru/video/preview/915616869
YEHUsI MHOIOTPAHHUKOB: METOJ CJIEI0B 4935882668
13 CedeHuss MHOTOIPAHHUKOB: CTaHIAPTHBIE INIOCKOCTH, https://yandex.ru/video/preview/915616869
[IEPECEUYECHUS IIPSIMBIX U IUIOCKOCTEH 4935882668
[TapannensHbIE IPSMbBIE U TNIOCKOCTH: TTapajuieibHbIE https://yandex.ru/video/preview/707346176
19
CeYeHus 5432559196
20 apaiie o . OCKOCTIL: DACUET OTHOLICHI https://yandex.ru/video/preview/172567350
pajIeIbHBIE PSIMBIE U IJIOCKOCTHU: PACUET OTHOLLIEHUN 27010808017
21 [TapannenbHbIE IPSMBIE U TNIOCKOCTH: YTIIbI MEXKTY https://yandex.ru/video/preview/172567350




CKpCHIMBAOIHUMUCA ITPAMBIMU

87010808017

[lepnieHIuKyNsIpHBIE MPSMBIE U TUIOCKOCTH: CTaHJApTHBIE

https://yandex.ru/video/preview/172567350

22 apsl NEPIEHUKYISIPHBIX IUIOCKOCTEH U IIPSIMBIX, 27010308017
CUMMETPUU MHOTOTPAHHUKOB

3 [TepieHAMKYSIPHBIE TIPSIMBIE U TNIOCKOCTH: TEOPEMA O TPEX https://yandex.ru/video/preview/148475607
MEPIEHINKYIAPAX 69514370805

24 [lepneHqUKYISpHBIC IPSAMBIE U INIOCKOCTU: BBIYUCIICHUS https://yandex.ru/video/preview/148475607
JUITMH B MHOTOTPaHHHUKAX 69514370805

75 [ToBTOpEHME: MIOIMIAIN MHOTOYTOJILHUKOB, (DOPMYIIBI IS https://yandex.ru/video/preview/928834777
Iomaaen, cooopaxeHust moao0us 5306598756

26 [ToBTOpEHME: TUIOMIAAN MHOTOYTOJIBHIUKOB, (DOPMYJIBI TS https://yandex.ru/video/preview/928834777
TJI01A N, COOOpaKEHUSI TIOT00MS 5306598756

27 [ToBTOpEHME: MIIOIMIAIN MHOTOYTOJILHUKOB, (DOPMYIIBI IS https://yandex.ru/video/preview/928834777
Iomaaen, cooopaxeHust moao0us 5306598756

73 [Imomaau ceyeHrii MHOTOrpaHHUKOB: TUIOLIAIN https://yandex.ru/video/preview/167669799
MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpaKEeHUs TOA00HS 30208072745

29 O06BEM Tena. O0beM IPSIMOYTOJILHOTO MapasuiesenuIe 1a

30 [Imomaau ceyeHrii MHOTOrpaHHUKOB: TUIOLIATN https://yandex.ru/video/preview/167669799
MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpaKEeHUs TOA00HS 30208072745

31 3amaun 00 yaBOeHUH Ky0Oa, 0 KBaaApaType Kyda; 0 TPUCEKIIUU https://yandex.ru/video/preview/143608182
yria 51597487927

1 KontponbHas padota "[loBTOpeHNE: MHOTOIPAaHHUKH,
CEYEHHUSI MHOTOTPAaHHHUKOB"

3 CrepeoMeTpuuecKre 3aJa4u, CBI3aHHbBIE ¢ 00BEMOM https://yandex.ru/video/preview/484453873
IIPSIMOYTOJIBHOTO ITapajulelICUIIe1a 6879718333

14 [Ipuknagueie 3a1a4n, CBSI3aHHBIE C BRIUMCICHUEM 00bEMa https://yandex.ru/video/preview/484453873
MPSAMOYTOJIBHOTO Mapajieienuiena 6879718333

35 OO0BEM TIPSIMOY TIPU3MBI https://yandex.ru/video/preview/887626218




7873622186

CrepeomeTpuuecKkue 3aJja4uu, CBI3aHHbIEC C BEIYMCICHUEM

https://yandex.ru/video/preview/887626218

36
00BEMOB MIPSIMOM TTPU3MBI 7873622186
.. N https://yandex.ru/video/preview/887626218
37 [Ipuknagueie 3a1a4n, CBSI3aHHBIE C O0BEMOM MPSIMOM MPU3MBI
7873622186
13 Brraucnenune o0bEMOB TeN ¢ MOMOIIBIO ONIPEICTEHHOTO https://yandex.ru/video/preview/262487926
uHTerpasia. O0bEM HAKIIOHHOW MPU3MBI 7174722728
Brruncnenne 00bEMOB Tell ¢ TOMOIIBIO OMPeNeIEHHOTO https://yandex.ru/video/preview/279462379
39 n
uHTerpana. O0bEM MUpaMuIbl 6660455412
40 ®opmyna 06béMa mupamuiel. OTHOIIEHHE 00BEMOB TUPAMHUL https://yandex.ru/video/preview/279462379
C O0IIMM yrIoM 6660455412
A1 ®dopmyna 00bEMa upamMuabl. OTHOIICHHE 00HEMOB TTUPAMHU/T https://yandex.ru/video/preview/279462379
C OOIIUM YTIIOM 6660455412
4 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbIE C 00bEMaMuU https://yandex.ru/video/preview/262487926
HAKJIOHHOM IIPU3MBbI 7174722728
CrepeoMeTrpuyeckue 3a1auu, CBSI3aHHbIE ¢ 00bEMaMuU https://yandex.ru/video/preview/279462379
43
HPaMUJIbL 6660455412
44 [Tpuknagueie 3agaun mo Teme "OOBEMBI TeN'", CBA3aHHBIE C https://yandex.ru/video/preview/262487926
00BEMOM HAKJIIOHHOHN TIPU3MBI 7174722728
[Tpuknaaneie 3agaun o Teme "O0bEMBI TeN", CBA3aHHBIE C https://yandex.ru/video/preview/279462379
45 N
00BEMOM TTUPAMHTBI 6660455412
[Ipumenenne 00bEMOB. BeruncieHue paccTossHus 10 https://yandex.ru/video/preview/188609833
46
IJIOCKOCTH 7185523260
47 Kontponbras padota "O6bEM MHOTOTpaHHHKA"
43 [unuHapudeckasi MOBEPXHOCTh, 00pa3yIOIIHe https://yandex.ru/video/preview/180437464
LWIAHAPUYECKON TOBEPXHOCTH 55728478187
49 Humuaap. [psmoit kpyrosoit unuuap. [lnomans https://yandex.ru/video/preview/107114376

MMOBEPXHOCTU MUTUHIPA

7711075018




https://yandex.ru/video/preview/126631030

50 [Tpuknaguelie 3a1a4n, CBI3aHHBIE C IUITUHIPOM 00910599852
51 " https://yandex.ru/video/preview/126631030
PHUKJIaIHbIE 3a]Ja4H, CBSI3aHHBIE C UIMHAPOM 00910599852
57 Konnueckas moBepXHOCTh, 00pa3yrone KOHMIeCKO https://yandex.ru/video/preview/147622055
noBepxHoct. Konyc 75571799772
Ceuenue KOHyca MJIOCKOCTHIO, MAapajlJIeNbHOM IIOCKOCTH https://yandex.ru/video/preview/734942177
53
OCHOBAaHUSA 8283673453
54 Yceuénnslii konyc. M300pakeHne KOHYCOB M YCEUEHHBIX https://yandex.ru/video/preview/406980168
KOHYCOB 8765767538
[Tnomaae 60KOBOI MOBEPXHOCTH M MOJTHON MOBEPXHOCTH https://yandex.ru/video/preview/163850379
55
KOHyca 08924559927
[Tnomanb 60KOBOM MOBEPXHOCTHU U IMOJTHON TOBEPXHOCTH https://yandex.ru/video/preview/163850379
56
KOHycCa 08924559927
57 CrepeoMeTprieCcKHEe 3a/1a4r Ha I0Ka3aTeIbCTBO U https://yandex.ru/video/preview/431297530
BBIUUCIICHUE, TOCTPOCHUEM CEUCHHI HMINHAPA, KOHYCa 021092629
53 CrepeoMeTprUeCcKHEe 3a/1a4i Ha I0Ka3aTeIbCTBO U https://yandex.ru/video/preview/431297530
BBIYMCIICHHE, TOCTPOCHUEM CEUEHUN [IWIMHIpPa, KOHyCa 021092629
59 C https://yandex.ru/video/preview/475467757
$epa u wiap 3196643455
60 [Tepecedenue cdepsl U mapa ¢ miockocTrio. Kacanue mapa u https://yandex.ru/video/preview/475467757
cepsl IIOCKOCTHI0. Bua u n3o0paxeHue mapa 3196643455
61 [Tepecedenue cdepsl U mapa ¢ miockocThio. Kacanue mapa u https://yandex.ru/video/preview/475467757
cdepbl IOCKOCThIO. Byt 1 n3o0paxenue mapa 3196643455
62 y n . . https://yandex.ru/video/preview/154194949
paBHenue cdepsl. [Inomans chepsr u e€ yacteit 64535804738
https://yandex.ru/video/preview/115212005
63 Cummerpus chepsl u mapa

58479750886




CrepeoMeTpHuuecKre 3aJa4ui Ha J0Ka3aTeIbCTBO U

https://yandex.ru/video/preview/734794853

64 BBI‘II/ICJ'IeHI/Ive, CBsI3aHHBIE CO c(hepoil U MapoM, IMOCTPOCHUEM 4928379705
UX CEYEHUI MII0CKOCTHIO
CrepeomeTpuueckue 3aJja4u Ha JI0Ka3aTEIbCTBO U _ .
65 depoii https://yandex.ru/video/preview/734794853
BBI‘II/ICJICHI/IUC, CBs3aHHBIE cO c(hepoil U mapoM, MOCTPOCHUEM 4978329705
UX CEYECHHH IIOCKOCTHIO
66 n depoii https://yandex.ru/video/preview/734794853
PUKJIAJHbIE 331a4H, CBSI3aHHbIE CO cepoil u mapom 4978329705
67 [ToBTOpEHME: OKPY>KHOCTDH HA IMJIOCKOCTH, BEIYUCIICHUS B https://yandex.ru/video/preview/799827912
OKPY>KHOCTH, CTaHapTHBIE TOI00MS 4869397616
63 Pas o KOMOHLA . ALl ororpa o https://yandex.ru/video/preview/120922517
JTUYHbIE KOMOWHAIIMY TEJl BPALEHUS! 1 MHOTOIPaHHUKOB 57068523068
69 3 " " https://yandex.ru/video/preview/120922517
agauu 1o teme "Tena U MOBEPXHOCTU BpalleHUS 57068523068
70 3 " " https://yandex.ru/video/preview/120922517
agauu 1o teme "Tena ¥ MOBEPXHOCTU BpalleHUS 57068523068
71 Konrponsnas pabora "Tena 1 moBepXHOCTH BpaleHus"
. . https://yandex.ru/video/preview/556890920
72 O6béM uuHIpa. Teopema 00 00bEME PSIMOTO UIUHAPA
77324629
Brruncnenne o0bEMOB Tell ¢ TOMOIIBIO OMPeNeIEHHOTO https://yandex.ru/video/preview/124431622
73 n
uHTerpaia. O6bEM KoHyca 42602229691
74 oA GoKoEoi OIHOM OBEDXHOC . https://yandex.ru/video/preview/163850379
Jo1aau OOKOBOW U MOJTHOW MOBEPXHOCTU KOHY 08924550077
75 CrepeoMeTprieCKHE 3a/1a4i, CBSI3AHHBIE C BEIYMCICHUEM https://yandex.ru/video/preview/113240277
00BEMOB IUIIMHIPA, KOHYCA 64059735546
[Tpuknaaneie 3agaun o TeMe "OO0bEMBI U IITOLIAAN https://yandex.ru/video/preview/113240277
76 .
IIOBEPXHOCTEN TEI 64059735546
77 O0bEM mapa u mapoBoro cekropa. Teopema 00 00bEMe https://yandex.ru/video/preview/152279436

mapa. [Inomane chepsl. CTrepeoMeTprudecKie 3a1a4u,

68803579072




CBSI3aHHBIE C BEIYHCIICHUEM 00bEMOB TI1apa, MapoBOTO
CErMEHTA U LIapOBOr0 CEKTOpa

[Tpuknaaneie 3agaun o Teme "O0bEMBI TeN", CBS3aHHBIE C

https://yandex.ru/video/preview/152279436

78 00BEMOM 1m1apa 1 momaasio chepbl. COOTHOIICHUS MEXTY 68803579072
TUIOMIA/ISIMH TTOBEPXHOCTEH U 00hEMaMU MOTOOHBIX TET
[TogoOHbIe Tena B mpocTpancTBe. M3MeHnenne o0bEMa npu , .
79 nonobun. CtepeoMeTpruecKre 3aJaul, CBA3aHHbIE C hiips: yamdex.ruideo preview 132279436
AODHH. LTEPCOMETp A, € } 68803579072
BBIYHCIICHHEM 00BbEMOB TEIl U TUIOMIAJIEH MTOBEPXHOCTEH
20 Kontponbras padota "[1nommany moBepXHOCTH U 00bEMBI
KpyIribix Ten"
21 JIBmxeHus npoctpancTBa. OtobpakeHus. [IBxeHus u https://yandex.ru/video/preview/686636933
paBeHCTBO (puryp. OOmIMe CBOWCTBA ABMKCHUIA 7400253419
Buapl nBuxkeHnil: napamienbHbIN IEPEHOC, IEHTPaIbHAS ) )
22 B B https://yandex.ru/video/preview/686636933
CI/IMMe"pr/DI, 3epKajgbHasi CAMMETPHS, IOBOPOT BOKPYT 7400253419
psIMOU
N https://yandex.ru/video/preview/165616020
83 [IpeobpaszoBanus nmomobus. [Ipsmas u chepa Ditnepa 24104063992
24 Teome cCKIle 3a14 N CHOHIE . https://yandex.ru/video/preview/686636933
METpUYECKHE 3a]]a4ul Ha IPUMEHEHUE JABHKEHUS 7400253419
85 Kontponbras padota "BekTopsl B mpocTpancTse”
Ob6o6maromiee moBTopeHue 11 MOHATHIT 1 METOJIOB Kypca ) )
. https://yandex.ru/video/preview/866685367
86 reomerpuu 10—11 kitaccoB, cucremaTuzamus 3HaHUI: 1888878910
"[TapaiienbHOCTh MPSAMBIX U TJIOCKOCTENW B TPOCTPAHCTBE"
Ob6o6matomee moBroperue 11 moHATHI U METOIOB Kypca ] )
N https://yandex.ru/video/preview/860136611
87 reometrpun 10—11 kinaccos, cucremMaru3anus 3HaHUM:
46497252
"BekTopsbl B mpocTpaHcTBe"
28 O6o6matomee moBropenue 11 moHATHI U METOZOB Kypca https://yandex.ru/video/preview/860136611

reomerpun 10—-11 knaccoB, cucremMaTu3anus 3HaHHUM:

46497252




"BexTopsl B mpocTpaHcTee”

Ob6o0maromiee moBTopeHue 11 MOHATHIT 1 METOJIOB Kypca

https://yandex.ru/video/preview/430556003

89 r€OMETPUHU 10—1"1 KJIaCcCOB, cucTeMarHu3alus 3Hauuii: "O0beM 5156998030
MHOT'OTpaHHUKA
Ob6o6maromiee moBTopeHue 11 MOHATHIT 1 METOJIOB Kypca ) )
- https://yandex.ru/video/preview/430556003
90 reometrpun 10—11 kmaccoB, cucremarusanus 3HaHUH: "O0beM
.y 5156998030
MHOT'OTpaHHUKA
O6o6maromiee moBTopeHue 11 MOHATHIT 1 METOJIOB Kypca ) )
91 coMe L10-11 KIIACCOR. CHOTEMATHIALS SHAMILIL: https://yandex.ru/video/preview/535246625
r€OMETPUH KIJI B, CU T MaTu3alus 3HaHWi: 4494346389
"[Tmomaay MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
Ob6o6matomee moBroperue 11 moHATH U METOZOB Kypca ] )
9 10-11 x . https://yandex.ru/video/preview/535246625
r€OMETpUU JIACCOB, CI/IC".I.“eMaTI/ISaI_II/IH 3HAHUM: 4494346389
"[Tmomaay MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
93 HTorosast KOHTpOJIbHAs paboTa
94 HroroBast koHTpOIBHAS paboTa
95 oBTOpeHIe. 060BMLCHNE i CHOTEMATHSA S https://yandex.ru/video/preview/123558830
BTOPEHHUE, LICHUE U CUCTEMAaTU3allHsl 3HAaHUU 70089415528
Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B , .
96 a3 COBDEME eHle OMIILIOTE https://yandex.ru/video/preview/109651127
pa3BUTUHU va MEHHBIX HH)KCHEPHBIX U KOMIIIOTEPHBIX 54437184634
TEXHOJIOTHIT ——
Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B , .
97 a3 COBDEME erle OMIILIOTE https://yandex.ru/video/preview/109651127
pa3BUTUHU qu MEHHBIX HH)KEHEPHBIX 1 KOMIIBIOTEPHBIX 54437184634
TEXHOJIOTHI
Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B _ .
08 < « https://yandex.ru/video/preview/109651127
pa3BUTUU Cf)BpeMeHHBIX WHXEHEPHBIX U KOMITbIOTEPHBIX 54437184634
TEXHOJIOTHI
99 Hcrtopus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B https://yandex.ru/video/preview/109651127

Pa3BUTHUU COBPCMCHHBIX MHKCHCPHBIX U KOMIIBIOTCPHBIX

54437184634




TEXHOJIOTUN

HcTopus pa3BUTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B

https://yandex.ru/video/preview/109651127

100 pa3BUTUU Cf)BpGMeHHBIX WH)KEHEPHBIX U KOMIIBIOTEPHBIX 1 54437184634
TEXHOJIOTUH _
Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B ) )

101 a3 COBDEME erle o loTe 1 https://yandex.ru/video/preview/109651127
pa3BUTHH < BPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX 54437184634
TEXHOJIOTUN
Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B ) )

102 a3 COBDEME eHe o oTe 1 https://yandex.ru/video/preview/109651127
pa3BUTHH < BPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX 54437184634
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kox

“pOBepﬂeMble NpeaAMETHbIC PE3YJIbTAThI OCBOCHUS OCHOBHOI OﬁpaSOBaTeJ’lLHOﬁ nporpamMmmal

NpoBePAEMOro
cpegHero o0mero o0pa3oBaHusi
pe3yJbTara
7 T'eomerpus
7.1 OnepupoBaTh MOHATHIMHU: TOUKA, MPsiMasi, INIOCKOCTh
7.2 [IpuMeHATh aKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX MIPH PELICHUH F€OMETPUUECKUX 3a1ad
7.3 OrnepupoBaTh NOHITHIMHU: MAPALIETHHOCTD U MEPIICHIUKYIISIPHOCTD MPSMBIX U TUIOCKOCTEHN
7.4 KiaccudummpoBats B3anMHOE pacojOKEeHHE MPSAMBIX U IIOCKOCTEH B TIPOCTPAHCTBE
75 OnepupoBaTh MOHATUSAMU: ABYTPAHHbBIN yroj, TpaHu JIBYTPAHHOTO yriia, peOpo ABYIpaHHOrO yria,
' JIMHEWHBII yrojl IBYTPaHHOTO yIja, rpaJycHasl Mepa JBYTPaHHOTrO yria
76 OneprpoBaTh MOHITHUSMHA: MHOTOTPAaHHHUK, BBIMTYKJIBIH M HEBBITYKIBIH MHOTOTPAHHHK, 3JIEMEHTHI
' MHOTOTPaHHUKA, TPaBIIBHBI MHOTOTPAHHHIK
77 PacriosHaBatb OCHOBHBIE BHJIBI MHOIOIPAaHHUKOB (MHMpamMuna, Mpu3Ma, MOPAMOYTOJIbHBIN
' napasuienenunesn, Kyo)
KiaccuguumpoBats MHOTOTpaHHUKH, BBIOMpas OCHOBaHMS s KiaccH(UKanuu (BBITYKJIBIE U
7.8 HEBBIMYKJIBIE MHOTOTPAaHHHWKH, IPABWIBHBIE MHOTOTPAHHHUKH, TPSMBIC M HAKIOHHBIC IPU3MEI,
napasuieenumeanl)
7.9 OnepupoBaTh MOHATHSMU: CEKyLIasl MJIOCKOCTb, CEUEHNE MHOTOTPAHHUKOB
7.10 OOBSACHATH MPUHIIMITEI TOCTPOSHUS CEUYSHUI MHOTOIPAaHHUKOB, UCTIONB3YSl METOJI CJIE/IOB
711 CTpouTh CeYeHHs MHOTOTPAaHHUKOB METOJIOM CJIENIOB, BBIIOTHATH (BEIHOCHBIC) IDIOCKHE YEPTEKH
' U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BUI CBEPXY, COOKY, CHU3Y
Pemrate 3amaunM Ha HaAXOXKICHUE TI'€OMETPUYECKUX BEIMYMH MO 00paslaM WIH AIrOPUTMaM,
712 MPUMEHSIS N3BECTHBIC aHATUTHYCCKUE METOIBI TIPH PEIICHUH CTAaHIAPTHBIX MaTEMAaTHIECKUX 3319
' Ha BBIYUCIICHHE PACCTOSHUH MEXIy JABYMS TOYKAMH, OT TOYKH A0 MpPSIMOH, OT TOUKH
JI0 TJIOCKOCTHU, MEXKAY CKPELIMBAIOIIUMUCS MPSIMBIMU
Pemrate 3amaunM Ha HAXOXKACHUE TI'€OMETPUYECKUX BEIMYMH MO 00paslaM WIH aITrOpPUTMaM,
713 IPUMEHSIS U3BECTHBIC aHATUTHYCCKHE METOIBI TIPH PEIICHUHN CTAHIAPTHBIX MaTEMATHIECKUX 3319
' Ha BBIYUCIICHUE YTJIOB MEXIY CKPEIIMBAIONIMMUCS MPSMBIMH, MEXAY HPSIMOH M INIOCKOCTHIO,
MEXK]y TUIOCKOCTSMH, IBYTPAHHBIX YIIIOB
Berauciats 00bEMBI H TUTOMAIU TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma, THPaMHUIa) ¢ IpUMEHe-
7.14 HUEM (OPMYII, BEIYUCIIATH COOTHOIICHHS MEXKTY TUIOMIAIMU IIOBEPXHOCTEH, 00bEMaMu TIOA00HBIX

MHOTOI'paHHHUKOB




Kon

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOI 00pPa30BaTeIbHON MPOrPaMMBbI

NpoBePsAEMOro
cpe/iHero oo1ero 00pa3oBaHus
pe3yJbTara
715 OneprpoBaTh MOHATHAMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTH CHUMMETpPHH,
' IEHTP, OCh U TNIOCKOCTh CHMMETPHH (PUTYPEI
716 W3Bnekatp, mpeoOpa3oBBIBATE M HHTEPIPETUPOBATH HHMOPMAIMIO O IPOCTPAHCTBEHHBIX
' reoMeTpuiIecKuX (hUrypax, mpecTaBICHHYIO Ha YePTEKaX U PHCYHKAX
717 [pumensTh reomMeTpudeckue (HakThl ISl PEIICHHUS CTEPEOMETPHUYCCKHX 3a1ad, TPEIIOIaratonInx
' HECKOJIBKO [IaroB PEIICHHsI, €CIH YCIOBUS MIPUMEHEHHSI 3a11aHbl B IBHOH (hopme
718 [IpumensTe mpocTelmme MporpaMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI
' IPU peIICHUH CTEPEOMETPHUYUCCKHX 3a/1ad
719 [IpuBOIUTH MPUMEPBI MATEMATUIECKUX 3aKOHOMEPHOCTEH B MIPUPOJIC U KU3HH, PACIIO3HABATH TIPO-
' SIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsITH MTOTydYeHHBIC 3HAHUS Ha TPAKTHKE: aHATN3UPOBATh PeabHBIC CUTYAIllMH M IPUMEHSATh
U3ydCHHBIC TIOHATHS B TIIpOIecce TIIOWCKAa pEIIeHWS MaTeMaTHYecKd CcopMyIHpOBaHHOM
7.20 npo0JIeMBI, MOJICIIMPOBATh PEANTbHBIC CUTYAllUU HA SI3BIKE TEOMETPHUH, HCCIEIOBATh OCTPOCHHEIC
MOJICTTH C HCIIOJNB30BAHUEM T'€OMETPUYCCKUX MOHATHH M TEOpeM, ammapara anreOpbl, pemiaTh
MPaKTHYECKHE 331241, CBI3aHHBIC C HAXOXKICHHEM T€OMETPUICCKUX BEIININH
11 KUIACC
Kox . .
DOBEDAEMOro IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOM
poBep NPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yJbTara
6 T'eomeTpus
OneprpoBaTh MOHATHAMU: IIUTHHIPUYECKAs IMOBEPXHOCTh, O0OPa3yIOIIUE IMIUHIPUICCKON
6.1 MOBEPXHOCTH, IWIMHIDP, KOHWYECKAs MOBEPXHOCTh, OOpa3yroline KOHHYECKOH IOBEPXHOCTH,
KOHYC, chepruecKast HOBEPXHOCTh
6.2 PacnioznaBate Tena BparieHus (HIWIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOJTYUYEHHUS T BpaLleHUs
6.4 KitaccudummpoBats B3auMHOE pacnojioxkeHHe Chephl U TNTOCKOCTH
6.5 OrnepupoBath NOHSATUSMU: IIIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CErMEHTa, IIapOBOU
' CJIOHM, OCHOBAHHUE LIAPOBOI0 CJIOSI, BHICOTA LIAPOBOTO CJIOS, LIAPOBOK CEKTOP
6.6 Beraucnate 00bEMBI M IUIONIATM TOBEPXHOCTEH TN BPAIICHUS, TEOMETPHUCCKHX Tel C

npuMeHeHreM (hopMyI




Kopn

IIpoBepsieMble MpeaMeTHbIE Pe3yIbTAThI OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM

MpoBePseMOro
NMPOrpaMMbI CPeIHEro odIero 0opa3oBaHusi
pe3yJbTara
6.7 OneprpoBaTh MOHITUSIMH: MHOTOTPAHHUK, BIIMCAHHBIA B C()epy W OMHCAHHBIA OKOJIO Chepsl,
' cdepa, BIUCaHHAs B MHOTOTPAaHHUK MU TEJIO BPAILCHUS
6.8 BrraucnsaTh COOTHOIICHUS MEX/Ty TUIOINAISIME MTOBEPXHOCTEH U 00bEMaMU MOTOOHBIX TEJ
6.9 Wzobpaxare wu3ydaeMble (QUTYpsl OT pPYKH H C T[PUMEHEHHEM MPOCTBIX UYEPTEKHBIX
' MHCTPYMEHTOB
6.10 BrImonHATh (BBIHOCHBIC) IDIOCKUE YEPTEKU M3 PHCYHKOB IMPOCTHIX OOBEMHBIX (UTYP: BH
' CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHSI TEJl BPAIlCHHS
6.11 W3Bnekatp, WHTEPIPETUPOBATH W MPEOOPa3OBHIBATE HH(GOPMAIMIO O IPOCTPAHCTBEHHBIX
' reoMeTpuiIecKuX (hUTrypax, MpeJCTaBICHHYIO Ha YePTEKaX U PUCYHKAX
6.12 [IpumensTe reoMeTprudecKue (HaKThI IS PEIICHUS CTEPEOMETPHUIECCKUX 3a/1ad, IIPEIIONaralonmx
’ HECKOJIBKO IIIaroB PEIICHHsI, €CIH yCIOBUS MIPUMEHEHHS 3a1aHbl B SIBHOH (hopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B [IPOCTPAHCTBE
6.14 BrImonHATe AEHCTBHS CIOKEHHUSI BEKTOPOB, BBIYUTAHMS BEKTOPOB M YMHOXKCHHS BEKTOpa Ha
' YHCII0, OOBSCHSTH, KAKHMHU CBOMCTBAMU OHHU 00J1aJaf0T
6.15 IIpuMeHATs npaBuiIO Napajljiesenunesa Npyu CI0XKEHUH BEKTOPOB
OmneprpoBaTh MOHATHAMH: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYIH BEKTOpA,
6.16 PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YION MEXKIY BEKTOPaMH, CKAISIPHOE MPOM3BEICHNE
BEKTOPOB, KOJJTMHEAPHBIE ¥ KOMIUIAHAPHBIE BEKTOPHI
6.17 HaxomuTs CcymMMy BEKTOPOB M TIPOM3BEACHHE BEKTOpa HA YHCIO, YrOJ MEXAy BEKTOpaMH,
' CKaJISIpHOE MTPOU3BECHUE, PACKIIaIbIBATh BEKTOP M0 IBYM HEKOJJIMHEAPHBIM BEKTOpaM
6.18 3anaBaTh MJIOCKOCTh YPaBHEHUEM B JEKAPTOBOM CHCTEME KOOPJAUHAT
6.19 Pewmats mpocTeiiie reoMeTpu4ecKUe 3aauu Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOI'O METO/1a
Pemmate 3amaum  Ha  JOKA3aTEIbCTBO MATEeMAaTHUCCKMX  OTHOIIEHHMH W HAXOXKICHHUE
6.20 FeOMETPUYECKHUX BEIWYMH 10 00pas3laM WM alrOpUTMaM, NMPUMEHSSI W3BECTHBIE METOIBI IPH
pEIIeHUN CTaHIAPTHBIX MATEMAaTHUECKHX 32129
621 [IpumenaTs mpocTeifiine NporpaMMHbIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI
' [IPU PELIEHUH CTEPEOMETPUUYECKHUX 3a7a4
602 IIpuBoauTh MpUMEpPH MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U KHU3HH, PACIIO3HABAThH
’ MPOSIBJICHHUE 3aKOHOB T€OMETPHH B UCKYCCTBE
6.3 IIpuMeHATh noTy4YeHHbIe 3HaHUS Ha MIPAKTHKE: aHAIU3UPOBATh pPeajibHbIe CUTYAI[MH U IPUMEHSTD

U3ydYCHHBIC TIOHATUS B TMPOIECCE IIOWCKA PEIICHWS MAaTeMaTH4ecKd C(HOpMyIHpOBaHHON




Kopn
MPOBEPSIEMOro
pe3yJbTara

IIpoBepsieMble MpeaMeTHbIE Pe3yIbTAThI OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMbI CPeIHEro odIero 0opa3oBaHusi

HpO6J’IeMBI, MOACIUPOBATh PEAJIbHBIC CUTYAllUU HA SA3bIKEC TCOMCTPUU, UCCIIEA0BATH TOCTPOCHHLIC
MOZACIIN C HCIIOJIb30BAHUEM TI'€OMETPHYCCKUX MOHATUH U TCOpPEM, armaparta anrerm, peuaTrb
IMMPaKTUYCCKUEC 3a1aur, CBA3AHHBIC C HAXOXJIACHUEM I'COMETPHICCKUX BEIIUNINH

IMPOBEPAEMBIE 9JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

7 T'eomerpus

71 OCHOBHBIC ITOHATHUSA CTEPECOMCTPHUHU. Tqua, npsamas, IUIOCKOCTb, IIPOCTPAHCTBO. Ilonsitne 00
' AKCUOMATUYCCKOM MMOCTPOCHUHU CTCPECOMETPUN: aKCUOMBI CTEPCOMETPUH U CIICACTBUA U3 HUX

B3anMHoe pacnonokeHue IpsSMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINECS, TapaUIeNbHBIE ¥ CKPEIIUBAIOIINECS
npsimble. [lapaniensHOCTh IPSIMBIX M INIOCKOCTEH B MPOCTPAHCTBE: MapaluIeIbHBIC IPSIMBIE B IPOCTPAHCTBE,
79 NapajuIeIbHOCTb TpEX MPSIMBIX, NapasuienbHOCTb psIMOI Y TUIOCKOCTH. Vsl
' C COHAIpaBJICHHbIMU CTOPOHAaMH, Yrojl MEXAy NPSAMbIMH B MpocTpaHcTBe. [lapasienbHOCTh IIIOCKOCTEH:
napajijieNibHble IJIOCKOCTH, CBOMCTBA MapaJlieNbHBIX IUIOCKOCTel. [lpocreiimme mpocTpaHCTBEHHbIE

(urypsl Ha INIOCKOCTHU: TETPadIp, KyO, HapauieenuIe]], HOCTPOCHHE CeUCHUN

[lepneHIUKYISAPHOCTh MPSIMOM W TUIOCKOCTU: MEPIEHAMKYISIPHBIE MpsIMble B MPOCTPAHCTBE, MPSIMbIE
napajuieNibHble U MEePIeHAUKYISIPHbIE K IUIOCKOCTH, MPU3HAK MEPIEeHANKYISIPHOCTH NPSMOM U TIIOCKOCTH,
TeopeMa O TPSMON MEPIEHIUKYISIPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJd MEXIy MPSMON U
7.3 IJIOCKOCTHIO, ABYTPAHHBINA YTOJ, JUHEHHBIA Yrojl ABYTPAHHOTO yria. llepmeHauKymnsp ¥ HaKJIOHHBIE:
paccTosHKEe OT TOYKH JO IUIOCKOCTH, PACCTOSIHAE OT MPSIMOM JO IUIOCKOCTH, HPOEKIus (UTYpHl Ha
IUIOCKOCTD. [leprneHauKynapHOCTh TIOCKOCTEN: IPU3HAK MEPIEeHANKYISIPHOCTH ABYX ITockocTeil. Teopema
0 TpEX MEPIECHINKYIIAPAX

IlonsiTue MHOrOrpaHHUKa, OCHOBHBIE 3JEMEHTbl MHOIOIPDAaHHHMKA, BBIIYKJIBIE U  HEBBIIIYKIbIE
MHOTOIPaHHUKH, pa3BEpPTKa MHoOrorpaHHuka. [Ipusma: n-yronpHas npusMa, rpaHd U OCHOBAHHS MPHU3MBI,
npsiMas M HAKJIOHHAs TpU3Mbl, OOKOBasg H IOJHAs TMOBEPXHOCTh mpu3Mbl. [lapannenenumnen,
IIPSIMOYIOJIbHBIN Napajulesienuies u ero coicrsa. Ilupamuaa: n-yronpHas nupaMuja, TpaHd U OCHOBaHHUE
7.4 nupamMusl, OOKOBas M MOJNHAS HMOBEPXHOCTH MUPAMUIBI, IPABIIbHAS U yCCUEHHAS MHpaMuIa. DICMEHTHI
npu3Mbl U upaMubl. [IpaBuabHBIE MHOTOTPAHHUKU: TIOHATHE MPABUIBHOIO MHOTOIpaHHMKA, MPaBUiIbHAS
npu3Ma W NpaBWIbHAS MHUpPaMHJIA, MPaBUIbHAs TPEYroJibHas MHUpaMHlia M MPaBUJIbHBIA TETpasap, KyO.
IIpencraBienue o MpaBUIbHBIX MHOIOIPaHHUKAX: OKTA3p, AOAEKadAp U ukocasapyrue CedeHus npu3Mbl U
UpPaMUbl

75 CI/IMMeTpI/Iﬂ B IMPOCTPAHCTBEC: CHUMMETPHUA OTHOCHUTCIBHO TOYKH, Hpi[MOﬁ, IDIOCKOCTU. DJIEMEHTHI
' CUMMCTPUH B MMpaMHax, NapauICJICIUIICaax, IIPaBUJIbHbIX MHOT'OT'PaAHHHUKAaX

Brrancnenne 31eMeHTOB MHOTOTPAaHHHUKOB: péOpa, AuaroHaiw, yribel. Ilmomans GOKOBOI MOBEPXHOCTU U
7.6 MOJTHOW TOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIAAh OCHOBaHHUU, TeopemMa O OOKOBOW MOBEPXHOCTH MPSIMOMA

IIPU3MBI. IInomanp 0OOKOBOI IMOBEPXHOCTHU U IMMOBCPXHOCTHU HpaBI/IHBHOI\/'I nmupamMuabl, TCOpEMa O Iiomaan




Kopn

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaAaHUA

yceu€HHoi nupamuel. [lonsatue 06 00bé€me. O6BEM mUpamMuIbl, TPU3MbL

HOL[OGHI)IC TEJIa B IMIPOCTPAHCTBE. CoOoTHOIICHUS MEXAY IUIoMAasIMN HOBerHOCTeI\/'I, 00BEMaMH HOI[OGHBIX

7.7
Ten
11 KUIACC
Kon IIpoBepsieMblii 31eMeHT colepKaHusl
6 TI'eomeTpus
Hunuanpudeckas HOBEPXHOCTh, 00pa3yroImue NWIHHAPHICCKON MOBEPXHOCTH, OCh LMINHAPHICCKOM
6.1 noBepXxHOCTH. L{umHAp: ocHOBaHMS 1 OOKOBasi IOBEPXHOCTh, 00pa3yromias U OCh, IJIOMIAlb OOKOBOH H
MOJTHOW TOBEPXHOCTHU
KoHnveckas mOBEpXHOCTh, OOpa3yroIMe KOHWYECKOH IMOBEPXHOCTH, OChb W BEpIIMHA KOHHUYECKOMH
6.2 noBepxHocTH. KoOHyc: OCHOBaHWE W BepIIuMHA, oOpasyromas ¥ OCh, IUIOMAAb OOKOBOW U MONHOU
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIomiye 1 BEICOTa, OCHOBAHNUS H OOKOBAsI IOBEPXHOCTh
63 Cdepa u map: meHTp, paanyc, AHaMeETp, IDIOMAAb MOBEpXHOCTH cepbl. B3amMHOe pacmonokeHue
' cepsl ¥ INIOCKOCTH, KacaTelbHas TIIOCKOCTh K cdepe, mIomanb chepsl
6.4 W3obpaxenne Tes BpaeHus Ha INIOCKOCTH. Pa3BEépTKa uIMHgpa 1 KOHyca
6.5 KomOuHanum Ten BpamieHHss ¥ MHOTOTPaHHMKOB. MHOTOIpaHHHK, OIMHMCAaHHBIA OKOJIO cdepsl, cdepa,
' BIIMCAaHHAs B MHOTOI'PaHHUK, WM TEJIO BPaIlCHUs
6.6 [onsatue 06 oOwvéme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MPAMOYTOIBHOTO
' napajiesenumnena u cuencteus u3 He€. O0bEM umuHIpa, Konyca. O0bEM mapa u miomaas chepsl
6.7 ITonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOLIAIMU IOBEPXHOCTEH, 0O0bEMamMu
’ [MO00HBIX TEJI
6.8 Ceuenuss mwmHApa (TMApaUICTPHO M MEPIEHAWKYISIPHO OCH), CEYCHHS KOHyca (HapajulenbHOe
' OCHOBAHHIO M MIPOXOJAIIEe Yepe3 BEPIIUHY), CCUCHUS 1Iapa
BexTop Ha minockocTu U B npoctpaHcTBe. ClI0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha
6.9 yucno. Pa3nokeHne BekTOpa MO TPEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuio mnapasuienenumnena.
Pemenue 3agau, cBsI3aHHBIX C IPUMEHEHUEM MPaBUII AEUCTBUI ¢ BEKTOpaMH
[IpsmoyronpHas cuctema KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiiiue 3amaun B
6.10 KOOpAMHATaX. Yron Mexay BekTopamu. CKalgpHOE NpOU3BEIEHHE BEKTOPOB. BrryncneHue yrios
’ MEXIy NPSMBIMU U IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOX INpHU PEIIEHUU I'€OMETPUUECKUX
3az1a4




HPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM

OCBOEHUSI OCHOBHO#M OBPA3OBATEJBHOM NPOI'PAMMBI CPEJTHEIO OBIIETO

OBPA30OBAHUSA

Kon
NPoBePSIEMOro
TpeOOBaAHUSA

IIpoBepsiembie TpeOOBaHUS K MPEAMETHBIM Pe3yJbTATaAM OCBOECHHUSA
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMBbl CpeIHero 0011ero
oOpa3oBaHus

Biiagenue MeTogamMu 0Ka3aTelbCTB, aTOPUTMAMU PEIICHUs 331a4; yMeHne GopMyTUpoBaTh U
OIEepPHUPOBATh MOHATHAMH: ONpEACICHUE, aKCHOMa, TeopeMa, CIIEACTBHE, CBOMCTBO, MPU3HAK,
JIOKA3aTeNIbCTBO, PABHOCWIBHBIE (DOPMYIMPOBKH; NPUMEHATh WX, yMEHHE (OPMYIHPOBATH
o0paTHOE W NPOTHBOIMOJOKHOE YTBEPKACHHE, MPUBOAUTH IMPHUMEPHl U KOHTPIPUMEPBI,
HCIIONE30BaTh METOJ MAaTeMaTHYSCKON HHIYKIUH, MPOBOIUTH TOKA3aTEIBHBIC PACCYKICHUS
IOpY PEHICHWH 3a/a4, OLCHHWBATH JIOTUYECKYIO MPAaBWIBHOCTh PACCYXKICHUH, YMEHHE
OIepUPOBaTh MOHATHAMH: MHOXKECTBO, [TOAMHOKECTBO, ONEPALMH HaJl MHOXKECTBAMH, YMEHHUE
UCIIOJIE30BATh TEOPETUKO-MHOXKECTBCHHBI ammapaTr s OIHCAaHHS pPEANbHBIX IPOLECCOB
W SIBIICHUH W TIPU PEHICHUM 3a/a4, B TOM YHCIE U3 JIPYTHX YYeOHBIX MPEIMETOB; YMCHHE
OTICpUPOBATh MOHITUAMU: Tpad, CBA3HBIA Tpad, AepeBo, UK, Tpad HA IUIOCKOCTH; YMCHHE
3aJaBaTh U OMHKCHIBATh Ipadbl Pa3IMIHBIMU CIOCOOAMH; UCIIONB30BATh Ipadbl MPHU PEIICHUN

3a1a4

YMeHue onepupoBaTh IOHATHAMM: HATYpajJbHOE YMCIO, LIEI0€ YHUCIO, CTENEHb C LEJbIM
[I0Ka3aTelleM, KOPEHb HAaTYpaJIbHON CTEIIEHH, CTEIIEHb C PAllMOHAIbHBIM II0Ka3aTesIeM, CTEIIEHb
C JICWCTBUTEILHBIM ITOKA3aTeIeM, JIOTapU(pM YUCIa, CHHYC, KOCHHYC U TAHT'€HC IPOU3BOJIHEHOTO
yycia, OCTaTOK IO MOAYJIO, PalMOHAIBHOE YMCIIO, HPPALMOHAIBHOE 4YMCIIO, MHOXECTBA
HaTypaJbHBIX, LEJbIX, PAallMOHAJIBHBIX, JACHCTBUTEIbHBIX YMCEN; YMEHHE HCIIOIb30BaTh
MPU3HAKK JIEIMMOCTH, HAaUMCHBINIMN OOIIMH JeNuTeNh W HauMEHbIIee o0Ilee KpaTHOoE,
anroput™M EBKnIMa @pu pelleHud 3ajJad; 3HAKOMCTBO C Pa3JMYHbIMM IO3MLIMOHHBIMU
CHUCTEMaM{ CYHCJICHUS, yMEHHE BBHINOJNHATH BBIYMCICHHE 3HAYCHHH W mIpeoOpa3oBaHUs
BBIpOKEHHH CO CTENEHAMH © Jorapudmamu, TmpeoOpa3oBaHusi IpOOHO-pAIlHOHATBHBIX
BBIpOKEHHUH; YMCHHE OIEPHPOBATh MOHATHUSAMH: IOCIEAOBATEIBHOCT, apu(MEeTHICCKas
MPOTPECCHsl, TEOMETPHUYECKas Iporpeccusi, OECKOHEYHO YOBIBAIOIAs TI'€OMETPHUIECKast
MPOrpeccHst; yMEHUE 3a/1aBaTh MOCIEA0BATENILHOCTH, B TOM YUCJIE C MMOMOIIBIO PEKYPPEHTHBIX
(bopMyIT; yMEHHE ONEpUPOBATH OHATHAMH: KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHEIE
9HCIa, MOAYJAb W apryMEHT KOMIUIEKCHOTO 4YHcia, (opMa 3aliCH KOMIUIEKCHBIX YHCEI
(reomerpuueckasi,  TPUTOHOMETpPHYECKass M ajdredOpauueckas);  yMeTb  MPOU3BOAMTH

apI/I(i)MeTI/I‘IeCKI/IC ,Z[GIZCTBPI)I C KOMINICKCHBIMH YHCJIaMH; NIPUBOAWUTH NPUMEPLI UCIIOJIB30BAHUA




Kon
NPoBepPsIeMOro
TpeOOBaAHUSA

IIpoBepsiemble TPeGOBaAHUS K MPEAMETHBIM Pe3yJbTATAM OCBOCHMS
OCHOBHOI1 00pa3oBaTeJbHON MPOrpaMMbl CpeTHEro 0011ero
o0pa3oBaHus

KOMIIJIEKCHBIX YHCENl; ONEPUPOBATH MOHATUSIMU: MaTpula 2x2 u 3X3, onpenenuTesb MaTPULIbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPEACTIUTCIIA

YMeHHe onepupoBaTh MOHATHAMH: palMOHAJIbHbIE, HPPALUOHANbHBIE, IOKa3aTelbHbIE,
CTETICHHEIE, JTOTapu(MIUCCKHIE, TPUTOHOMETPUIECKUE YPAaBHEHUSI U HEPABEHCTBA, UX CHCTEMEI;
YMEHHUE OIEepPHPOBATh MOHSATHAMH: TOMKACCTBO, TOXKICCTBEHHOE MpeoOpa3oBaHUE, YpaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPaBHEHUIH U HEPaBEHCTB, PaBHOCUJIBHOCTb YPaBHEHUH, HEPABEHCTB U
CUCTEM; YMEHHME pellaTb ypaBHEHMs, HEPaBEHCTBA M CHUCTEMbI C IIOMOUIbIO PAa3IMYHbIX
MpUEMOB; pelllaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C MMapaMeTpoM; MIPUMEHATh ypaBHEHHUS,
HEPaBEHCTBA, MX CHUCTEMBl AJS PELICHUs MaTeMaTHYeCKUX 3aJady M 3ajad M3 Pa3IMyHbIX

obnacTeld HAyKH M peaJIbHOM KU3HU

YMeHHe onepupoBaTh MOHATHAMH: QYHKLUsL, YETHOCTh (PYHKIHMH, NEPHOIUYHOCTh (YHKIINH,
OTrpaHUYCHHOCTh (PYHKIIMM, MOHOTOHHOCTh (DYHKIIUH, IKCTPEeMyM (YHKIMH, HAUOOJIbIIEe U
HaMMeEHbIllee 3HAueHWs (YHKUUM HAa IPOMEKYTKE, HeNpepbiBHAs (YHKIHS, aCHMIITOTHI
rpaduka GyHKIMH, TIepBas U BTOpas MPOU3BOIHAS (YHKIIMH, TEOMETPHUSCKUN B (DU3HUSCKHIA
CMBICJT IPOU3BOIHOM, TEPBOOOpa3Hasi, ONpeACIEHHBIA HHTETPAT;, YMEHIE HAXOIUTh AaCHMITOTHI
rpaduka (QyHKIHM; YMEHHE BBIYHMCIISATH HPOWU3BOJHBIC CYMMbI, [IPOM3BEACHHS, YaCTHOTO H
KOMIO3UIMK (YHKIMH, HAXOJUTh YPaBHEHHE KacaTelibHOH K rpaduky (GYHKIHMH; yMEHHUE
HAXOIUTh MPOU3BOJHBIC JIEMEHTAPHBIX (DYHKIWH; YMEHUE HCIONB30BATh MPOU3BOMHYIO IS
uccie0Banus QYHKLUH, HAXOUTh HAWOOJbIINE U HAMMEHBIIINE 3HaYeHHs (QYHKIHIA; CTPOUTD
rpaduKkd MHOTOWICHOB C HCIIOJb30BAHHEM aliapaTa MaTeMaTHYeCKOTO aHAIU3a; IPHUMEHSTh
MPOM3BOAHYIO Il HAXOXKACHUS HAWIYYIIErO PEIICHWS B NPUKIATHBIX, B TOM YHCIE
COL[MAIIBHO-9KOHOMHYECKMX U (DU3UUECKUX 3a[a4yax; HaXOIUTh IUIOLIAAN U 00bEMBI QUrYyp C
MOMOIIBI0 MHTErpaja; MPUBOAWTD NPUMEPhl MaTEeMaTHYECKOr0 MOJESIHPOBAHUS C HOMOIIBIO

TG GepeHINATBHBIX YPaBHEHUH

YMeHue OomnepupoBaTh MOHATHIMHU: Tpapuk (yHKIMM, oOpaTHas QYHKIHSI, KOMIO3HIUSL
GbyHKUMHA, TUHEWHAs (YHKIOWS, KBaapaTHuHas (DyHKIHS, palldOHaNbHAs (YHKIMsS, CTCIICHHAS
GYHKIMS, TPUTOHOMETpUYeCKHue (QYHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHue (YHKIUY,
moKa3aTebHast

U JorapumMuueckas QyHKIUH, YMCHHE CTPOWTH T'PapUKU M3YYCHHBIX (YHKIWH, BBHITIOTHATH
npeobpa3zoBanust TpadukoB (GYHKIWH, WCHONB30BaTh TPaQUKH Il M3YYCHHS IPOIECCOB U
3aBHCHMOCTEH, MPH PEIICHUU 337ad W3 JPYTUX YYEOHBIX NPEJAMETOB W 3a7ad M3 peallbHON
KM3HU; BBIp&XaTh (OpMyJIaMH 3aBHCHMOCTH MEX/Y BEIWYMHAMH; HCIOJIb30BaTh CBOICTBA
u  rTpadukm  GYHKOMA U pelleHWS — ypaBHEHWH,  HEPaBEHCTB W 3aaa4

C MnapaMeTpaMu, I/I306pa)I(aTI) Ha KOOpL[HHaTHOﬁ IJIOCKOCTH MHOXXCCTBA peHIeHI/II\/'I ypaBHeHHﬁ,




Kon
NPoBepPsIeMOro
TpeOOBaAHUSA

IIpoBepsiemble TPeGOBaAHUS K MPEAMETHBIM Pe3yJbTATAM OCBOCHMS
OCHOBHOI1 00pa3oBaTeJbHON MPOrpaMMbl CpeTHEro 0011ero
o0pa3oBaHus

HEPABCHCTB U UX CUCTEM

YMeHue peuiatb TeKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM YHCJIE HA MPOLEHTHI, TOJU U YacTH,
Ha JBWKEHUE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3a/1a4d U3 O0JIACTH YIPaBICHUS
JUYHBIMHA U CEMEHHBIMU (PHHAHCAMM); COCTABIIATH BHIPAKEHHS, YPAaBHCHHS, HEPABEHCTBA U MX
CUCTEMBbl 10 YCIOBHIO 3aJadyd, HCCIENOBaTh I[IOJYYEHHOE pPEIIeHUE U OLEHUBATb
MPaBIONOA00HOCTh PE3yIbTATOB; YMEHHE MOJAEIHPOBATh PEalbHBIC CHTyallMd Ha S3BIKEC Ma-
TEMaTHKHU; COCTaBJISITh BBIPAXKEHMsSI, YPAaBHEHHs, HEPAaBEHCTBA U HUX CHCTEMBI IO YCIOBMIO
3aJaud, WCCIEIOBaTh IIOCTPOCHHBIC MOJEIH C HCIOJB30BAaHMEM —ammapara aiureOpsl,

HWHTCPIPETUPOBATH HO.]'Iy‘IeHHBIﬁ PpE3yJIbTAT

YMeHne omepHpoBaTh IMOHATHAMHU: CpenHee apu(MEeTH4ecKoe, MeIuaHa, HauOoJblIee Hu
HaVMEHbIIIEe 3HAYCHUS, pa3Max, AWCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHWE YHCIIOBOTO HAbO0pa;
YMEHHE W3BJCKaTh, WHTEPIPETUPOBATH WH(POPMAIMIO, IMPEICTABICHHYI0 B TaOiumax, Ha
auarpaMMax, rpadukax, OTPaKAIOIIyl0 CBOWCTBAa peaNbHBIX IPOIECCOB U SBJIICHUH;
MPEACTABIATh HHPOPMAIMIO C IMOMOIIBI0 TAaONHI] U JHarpamMM; MCCIIEAOBATh CTATHCTUIECKUE
JaHHBIC, B TOM YHCJIC C MPUMEHEHHEM TpauIecKuXx METOJOB M DIICKTPOHHBIX CPEICTB;
rpauuecKu HCCIEAOBAaTh COBMECTHBIC HAONIONCHHS C IMOMOIIBIO AWArpaMM PAacCEHBAaHUS U

JIMHEWHOW perpeccuu

YMeHHe OnepupoBaTh MOHATUSIMHU: CIIyYAHHBIA ONBIT M CIyYallHOE COOBITHE, BEPOSTHOCTH
CIIy4alHOTO COOBITHS;, YMCHHE BBIYHCIATH BEPOSTHOCTH C HCIOJNB30BAHUEM TpapUuecKuX
METO/OB; MPUMEHATH (DOPMYIIBI CIIOKCHHS W YMHOXXCHHUS BEPOSTHOCTEH, (OpMyITy IMOTHOMN
BeposiTHOCTH, (opmyny bepHymin, xoMOuHATOpHBIE (aKTBl W (POPMYIBI; OICHHBATH
BEPOSITHOCTH PEATBHBIX COOBITHH; YMEHHE ONCPUPOBATH MOHATHAMH: CIIydailHas BEJIHYMHA,
pacripeniefieHie BEpOATHOCTEH, MaTeMaTH4YecKoe OXXKHWAAaHUe, ANCHEPCHS W CTaHAapTHOE
OTKJIOHEHHE CIy4ailHOM BeNMWYMHBI, (QYHKIUH PACHpPENCICHHUs U IUIOTHOCTH PaBHOMEPHOIO,
MOKA3aTeJIbHOTO ¥ HOPMAJIBHOT'O paclpe/ielieHnii; YMEHHEe HCII0JIb30BaTh CBOMCTBA U3yUEHHBIX
pacripenenieHni [UIA pelieHHus 3a7ad; 3HAKOMCTBO C MOHSTHSMH: 3aKOH OOJBIIMX YHCEN,
METOABI BBIOOPOYHBIX HCCICAOBAHHN; YMEHHE INPHBOAWUTH HPUMEPHI IMPOSBICHHUS 3aKOHA
OOJIBIINX YHCEN B MIPUPOJHBIX U OOIIECTBEHHBIX SIBJICHHUIX; YMEHUE ONEPUPOBATH MOHITHUSIMHU:
coyeTaHue, MepecTaHOBKA, YUCIO COYCTAHHH, YHCIIO MIEPEeCTaHOBOK; OMHOM HploTOHA; yMeHHe
MPUMEHATh KOMOHWHATOPHBIC (aKThl W PACCYXKICHUS ISl PEHICHUS 3a1adv; OLCHHUBATH
BEPOATHOCTU PEANbHBIX COOBITHI; COCTABISATH BEPOSITHOCTHYIO MOJAEIb U WHTEPIPETHPOBATDH

I10JIyYEHHBIH pe3yapTar

YMeHue onepupoBaTh NOHATUSAMM: TOUKa, MpsAMas, IJIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, Jyd,

BCJIMYMHA YyTJIa, TJIOCKHUI yroii, I[Byl"paHHBIﬁ yroii, TpéXFpaHHI)II\/'I yroJji, CKpEHMBAIOMINCCI
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IpsIMble, MNApalIeNIbHOCTh M MNEPIEHAMKYISIPHOCTh MPSMBIX U IUIOCKOCTEM, Yol MEXIy
MPSIMBIMH, YTOJI MEXAY NPAMON M IUIOCKOCTBIO, YroJ MEXIY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXY MPSIMBIMHU, PACCTOSIHUE MEXKY IJIOCKOCTSIMU; YMEHHE
WCTIONB30BAaTh IPW pEIICHUH 3a7ad HM3yYeHHbIE (DAaKTBl M TEOpPEMBbl IUIAHUMETPHH; YMEHUE
OIICHHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHUpA; CTPOUTh MaTEeMaTHUYeCKHE MOJENU C
IIOMOIIbIO T€OMETPUYECKUX MOHATUM U BEIMYMH, pellaTh CBA3AHHbIE C HUMM IIPAKTHUYECKUE

3a71a49u
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YMeHHE ONepupoBaTh MOHATHAMHU: IUIOMANs (QHUIYphl, 00bEM (UTYypB, MHOIOTpaHHUK,
MPaBWIGHBIA MHOTOTPAaHHHK, CCUCHHWE MHOTOTPAaHHHKA, KyO0, MapajUleNenume], pu3Ma,
nupaMua, GUrypa u MoBepXHOCTh BPALICHHS, IWIIHHIP, KOHYC, 11ap, cdepa, Iomaas chepsl,
IUTOIA/b TOBEPXHOCTH ITHUPAMUJIBI, TPU3MBL, KOHYCa, IWIHHAPA, 00bEM Kyba, MPsIMOYT OJIEHOTO
napajieNenunea, MIpaMuIsl, TPU3MbL, HWIHHAPA, KOHyca, IIapa, pa3BéPTKa MOBEPXHOCTH,
CeUYeHHs KOHYCa M IWINHIPA, apajuieJbHble OCH WM OCHOBAHHIO, CEUCHHUE I11apa, MIOCKOCTh,
Kacaromasicss cepbl, MWIMHIPA, KOHYCa; yMEHHE CTPOWUTh CEUCHHE MHOTOTPAHHHUKA,
n300pakaTh MHOTOTPAaHHUKH, (PUTYPBI M MMOBEPXHOCTH BPAIICHUS, UX CEUCHUS, B TOM YHCIE C
MOMOIIBIO AJIEKTPOHHBIX CPEJCTB, YMEHHE MPHMEHSTh CBOHCTBA TI'€OMETPHYECKHX (uUryp,
CaMOCTOSITEIBHO (OPMYITUPOBATH OMNPEACICHUS] U3ydaeMbIX (DUTYp, BBIIBUTATh THUIOTE3BI O
CBOWCTBAxX W MpPU3HAKAX F€OMETPUICCKUX (PHUTYP, 0OOCHOBEIBATH WK OIPOBEPraTh UX; YMCHUE
NPOBOJIUTH KiaccupHKaluioo (Uryp [0 Pa3IMYHbIM IMIPH3HAKAM, BBIMOJHATH HEOOXOAMMBIC

JOMNOJHHUTEIIBHBIC TOCTPOCHUA
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YMeHHEe ONepupoBaTh IMOHATHSIMHU: IBW)KCHHE B MPOCTPAaHCTBE, MapaJUICIbHBIA IEpPEeHOC,
CHMMETpHS Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, IIpeodpa3oBaHre MoJo0us, MOa00HbIe
(buryphl; yMEHHE pAaCIlO3HABaTh PaBHBIE W TOJOOHBIE (QUIYyphl, B TOM YHCIE B IPUPOJE,
UCKYCCTBE, apXUTEKType; UCIIOJIE30BATh T€OMETPHUYCCKHE OTHOIICHHS TPH PEUICHUH 3ajad;
HAXOMTh FEOMETPHUYCCKUE BEINYUHBI (JIMHA, YTOJl, IJI0IIab, 00bEM) PHU PELICHUN 33/1a4 13
JIpYruX y4eOHBIX MPEIMETOB U U3 pealNbHOW JKU3HU; YMEHHE BBIYUCIATH TE€OMETPHYECCKHUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMAnb, 00BEM, IUIOIAAb MOBEPXHOCTH), MCIONB3YS H3yYCHHBIC
(GOpMyJbl M METO/IBI, B TOM 4HMCJIE: IUIOIIA[Ib IOBEPXHOCTH IMHPAMHUIIbI, IPHU3MBI, KOHYCA,
WWIMHApa, wiomanb cepbl; 00bEM Ky0a, MPSMOYrOJIBHOIO MapajlieNenuiiesia, MHpaMubl,

IPpU3MbI, HUWINHAPA, KOHYCA4, 1apd, YMCHHUEC HAXOAUTb OTHOILICHUC 00BEMOB HOZ[OGHBIX (1)I/Il"yp
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YMeHne onepupoBaTh MOHATUSAMU: MPSAMOYTOJIbHAS CHCTEMa KOOPJAUHAT, BEKTOP, KOOPAHHATHI
TOYKH, KOOPJUHATHI BEKTOpPA, CyMMa BEKTOPOB, IIPOM3BEACHNUE BEKTOPA HA YUCIIO, Pa3/I0KEHHUE
BEKTOpa MO 0a3ucy, CKaJsApHOE NPOM3BEACHUE, BEKTOPHOE IPOU3BENEHHUE, Yrol MEXIY

BCKTOpAMH, YMCHHNE HCII0JIb30BATh BeKTOpHI)II\/'I " KOOpHHHaTHLIﬁ MCTOHA JIA PCIICHHUA




Kon IIpoBepsiemble TpeOOBaHMA K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHUSA

NPoBepPsIeMOro OCHOBHOM 00pa30oBaTeJbHOM NMPOrpaMMbl CpeIHEero 00Iero
TpeOOBaAHUSA o0pa3oBaHus

TreOMETPUIECKUX 33734 1 33/1a4 APYTUX yIeOHBIX MPEAMETOB

YmMmeHue BI)IGI/IpaTI) MOAXOASAIIUA METOJ s peuieHuA 3aJadyr; ITOHMMAaHHUE 3HAYUMOCTHU

MaTeMaTHKH B HW3yYCHHWU IPHUPOAHBIX W OOIICCTBEHHBIX MPOIECCOB H SBICHHUN; YMEHUE
13
pacrno3HaBaTh MPOSIBJIEHUE 3aKOHOB MaTEMaTWKU B UCKYCCTBE, YMEHHME IPUBOAUTH IPUMEPHI

MaTEMAaTUYECKUX OTKPBITUH POCCUICKON M MUPOBOI MaTeMAaTHYECKON HAYKH

IHEPEYEHDB 9JIEMEHTOB COJAEPXKAHUSA, IPOBEPAEMBIX HA EI'D 110 MATEMATHKE

Kon IIpoBepsieMbIid 3JIEMEHT COAEPKAHUA
1 UYwcna ¥ BEIYUCTICHUS
1.1 |Hatypanbhble u nenble yucina. [Ipu3HaKu 1e1UMMOCTH LEbIX YUCell
Parnonanbubie uncna. OOBIKHOBEHHBIE U JECATHYHBIC APOOH, MPOIECHTH, OECKOHEUHBIC EPHOINICCKUE
1.2 poGi
ApudmeTryeckuil KOpeHb HATYpalbHOW cTeneHu. [lelcTBus ¢ apudMeTHISCKUMI KOPHSIMH HATypaTbHON
13 CTENeHH
14 |Crenens ¢ nensiM nokaszareneM. CTeneHb ¢ palMOHAIbHBIM MTOKa3aTesneM. CBOKWCTBA CTENEHH
CuHyc, KOCHMHYC M TaHIEHC YHUCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC YHCIOBOIO
13 aprymMeHTa
1.6 |Jlorapudm umncna. JlecsTuaHbpie U HATYpadbHbBIE JOTAPUOMBI
JleiicTBUTENbHBIE YHCTa. ApU(PMETHYCCKUE ONEpalyu C JACHCTBUTEIBHBIMUA YHciIaMH. [IpuOnnxEHHbIC
L7 BBIUMCIICHNS, TPABIIIA OKPYTIICHNUS, TPUKHAKA U OIICHKA Pe3yJIbTaTa BEIYUCICHUN
1.8 |IIpeobOpazoBanue BrIpakeHHN
1.9 KommuiekcHble yncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 |Lensre u npoOHO-paIiOHANTBHbBIE YPaBHEHHS
2.2  |UppanuonanbHble ypaBHEHUS
2.3 | TpuroHoMeTpuuecKue ypaBHEHUS
2.4 |Iloxa3zarenbHbIe U TOTapu(MHUECCKUE YPAaBHCHHUS
2.5 |Lexnsie u npoOHO-paoOHaIbHBIC HEPABEHCTBA
2.6 |HppaunoHanbHbIC HEPABEHCTBA
2.7 |Iloka3zarenpHble U JIOTapUPMUICCKHAC HEPABESHCTBA
2.8 | TpuroHomerpuyeckue HEpaBEeHCTBA




Kon IIpoBepsieMbIid 3JIEMEHT COAEPKAHUA
2.9 | Cucrembl U COBOKYITHOCTH YpaBHEHUN 1 HEPABEHCTB
2.10 | YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 |Marpuua cucteMsl JUHEHHBIX ypaBHeHUH. OnpeaenuTenb MaTpHULIbI
3 OyHKINYU ¥ rpaduKu
Oynkus, crocoObl 3amanus ¢yHkuuu. ['papuk ¢yskimm. B3aumao oOpathbie (yHKIuM. UETHBIE M
31 HeuétHble GyHKImH. [lepuonndeckne GyHKIUN
OOGnacte ompenmeneHHss W MHOXeCTBO 3HaueHwit ¢yHkumu. Hymm ¢yakouu.  [IpomexyTku
3.2 |3HaKOMOCTOSIHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCHMyMBl W MHHAMYMBI (DYHKIIHH.
Haubonblliee 1 HAUMEHBIIIEe 3HAYCHUE (DYHKIIUH HA TPOMEIKYTKE
CremnenHas QyHKIHS ¢ HATYpaJdbHBIM M LENBIM ToKa3zaTeneM. E€ coiicTBa u rpaduk. CoiicTBa u rpaduk
33 KODPHsI 11-0i1 cTeneHH
3.4 | TpuroHomerpudeckue (GpyHKIINU, UX CBOMCTBA U FPAPUKH
3.5 |[loka3zarenpHas u torapudmuaeckas QyHKIHU, HX CBOUCTBA U TPpadUKH
3.6 | Touxu pa3psiBa. AcuMnToTH rpadukoB (GyHkuuil. CBoricTBa (YHKIUH, HEIPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeapHOCTH, CIIOCOOBI 3aJaHHUsI MOCIEI0BATEILHOCTEH
3.8 | Apudmerndeckas u reoMeTpHUIecKas mporpeccun. Gopmyiia CI0XKHBIX IPOIICHTOB
4 Hayana maremaTHueckoro aHajiuza
4.1 |IIpowsBomHas ¢pyukimu. [Ipon3BOIHBIE IMEMEHTAPHBIX QYHKITUIA
[Ipumenenne POU3BOAHON K HCCICIOBaHUIO (PYHKIMH HA MOHOTOHHOCTh U JKCTpeMyMbl. Haxoxaenue
+2 HanOOJBIIETO M HANMEHBIIETO 3HAYCHHS (DYHKIINH Ha OTPE3KE
4.3 |IlepBooOpaznas. MuaTerpan
5 MHoOeCTBa U JIOTUKA
5.1 MHOXeCTBO, onepauy Haj MHOKecTBaMu. J{narpammsl Ditiepa — Benna
5.2 |Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 |BepostHOCTB
6.3 |Kombunaropuka
7 I'eomerpus
7.1 | Durypsl Ha IOCKOCTH
7.2 |IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE
7.3 |MHororpanHuku
7.4 |Tena 1 nOBEpXHOCTU BpalllCHUS
7.5 KoopauHatel 1 BEKTOPBI
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