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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHusl, Tak Kak 00OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBCHHO-HAYYHON HAMpPaBICHHOCTH U TPEIMETOB T'YMaHUTApHOTO IIMKIIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOe  THpH  H3YYCHUU
00y4JaromMMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, NPU J0KA3ATEIBCTBE TEOPEM U
IOCTPOEHUHU LIETIOYKH JIOTHYECKUX YTBEPKIACHUN MpU PEIIEHUH N€OMETPUUYECKUX
3aja4, YMEHHUE BBIIBUraTb M ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCIONB3YIOTCSl TIPU PELIEHUM 33/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTU
duznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAWBHUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
U3y4YCHUU TEOMETpUU dYepe3 O0OecleyeHre BO3MOXKHOCTU NPUOOpPETeHHUS U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPHUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX T€OMETPUU, U HEOOXOTUMBIX JIJIsl YCHEIIHOTO MPO(PECCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MAaTEMATHKH.

ITpuoputeTHbIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
pacCIIMPSIONIMMH U YCUJIMBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paciMpeHue MpeACcTaBIeHUsI 0 T€OMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBS3M FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAXHEHMIINX MaTeMaTHYECKMX MOJENSIX, MO3BOJSIOLIUMX ONMCHIBATh M H3Yy4aTb
pa3HbIC SIBJICHUS OKPYXKAIOIIEr0 MUPA, 3HAHUE MOHATHIHOTO arnapara 1o pasaeiny
«CtepeomeTpus» yueOHOTO Kypca reOMeTpuu;

(GopMUpOBaHHE  YMEHHUS  BJIAJETh  OCHOBHBIMM  HOHSTHSAMH O
IPOCTPAHCTBEHHBIX (UI'ypaX M MX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
dopMynl U yMEHHE UX MPUMEHSTb, YMEHHs JOKAa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHJAPTHBIE CIIOCOOBI PeIIeHNUs 3a1ay;

dbopMupOBaHHE YMEHHUS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MUPE MHOTOTPAHHHMKM M Tela BpALLEHUS, KOHCTPYHPOBaTb I'€OMETPUUYECKUE
MOJIENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (OPMUPOBAHHUE MOHMMAHHUS POJU AKCHUOMATHKH MpU
IIPOBEJCHUM PACCYKICHMUIA;

(opMUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHUs], YMEHUSI UX NPUMEHATh, IPOBOAUTH JIOKA3aTEIbHBIE PACCYXICHUS B
XO/JI€ PELICHHs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MMPAKTUUECKUM COJCpKAHUEM,
dopMUpOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEeMAaTHYECKUX YTBEPKICHUN M POJTH aKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyaJIbHBIX MW  TBOPUYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpeca K U3YyUEHUIO T€OMETPHUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4eOHBbIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALUN TTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBistorcsi:  «lIpsMble M TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MPOCTPAHCTBE», «JIBMIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHHUs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHUSIM y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacrlpeaensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepaibHON paboueii
MPOrPaMMBI, PacHpeleAEHHBIM M0 ToJaM OOYYCHHS, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHUW30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU U HaBBIKAMHU TMOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
coOJTI0/IeHreM TIPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUUCCKUX TPEIACTABICHUA O0yYarOIINXCS, PACIIUPSISA U yTayOsss
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycrmoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BBIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 ipoeccroHaTEHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 ygaca (3 gyaca B Henenmo), B 11 kitacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXKXAHHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOLINECH,
napajulesibHble M CKpelMBaroImuecs npsMmble. [Ipu3Hakum cxpemuyBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD NPAMON
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300pa)keHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajUIeIbHOIO MPOEKTUpOBaHus. I3o0pakeHue
buryp B nmapayuieqbHON MPOEKIUHU. YTl C COHANPABIEHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajllebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHU.

[lepnesaAMKYJIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, MNpsAMbBIC MAPAJUICIbHBIE W NEPICHAMUKYJSPHBbIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYIApPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
II0cKoCcTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJl, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIia.

MHororpaHHuKHU

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



MpaBUJIbHAS MNHPAMUJA, NpPABWIbHASA TPEYrOJbHAS MNHUPaMUJla W MPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadJIp,
JOAECKAdIP U UKOCAIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomanas OOKOBOW TOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPHU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH TMPABUJIBHOW MHUPAMUJIBI,
TEOpEMaA O IUIOIIAA YCEUEHHON MUPaMHUIBI.

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

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOPA HA YHUCIIO.
[ToHssiTME KOMIUJIaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasjgoKEHUHM BEKTOpAa MO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHass  cucrema  KOOpJIMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOPAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MeEkKIy BekTopamu. CKalsipHOE MPOU3BEIAECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckass IMOBEPXHOCTh, OOpasymomiue moBepxHocTed. Tenma BpaleHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IulockocTu. Pa3BépTka mumHapa u koHyca. Cummerpus cdepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
IOpSAMOYTOJBHOTO Mapajienenunena u ciueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM HPU3MBbI, IWIMHAPA, TUpaMUAbl 1 KoHyca. OO0BEM I1apa U apoBOTO
CerMeHTa.

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



OMHCAHHOTO OKOJO c¢epbl, cdepbl, BIHCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTeu.
[Tomobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienue 3agady Ha
IJIOCKOCTH C UCTIOJb30BAHUEM CTEPEOMETPUUECKUX METOOB.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumy HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronbHas
cucTteMa KoopAuHaT B npoctpaHcTBe. Koopnunatel BekTopa. Paznoxkenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1a4.

JABuKeHHs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBeHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapaIeNbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOI.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INNIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

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

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOro Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

4) acTeTH4ecKOe BOCIIUTAHME:

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

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTU4YeCKUEe 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOEC THUTaHUE, COATIAHCUPOBAHHBIN PEKUM 3aHSATUH U
OTIIbIXa, peryisipHas (GU3NUECKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 Ha MPOTSIKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMATBHO-PKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JIs pelieHus 3amad B o00yactu
OKpYXaloUIel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeloBEeYeCKOW JesATEeNbHOCTU, JTaroB €&
pa3BUTUA W 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIIATh IMPOEKTHYIO M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

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

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOPA3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

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

JleJlaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, AEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIHOUECHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH THUIMOTE3y, apTyMEHTHPOBATH
CBOIO MO3HIINI0, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00beKTa, sIBJICHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIENOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTD
HOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

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

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopm npencraBieHus;

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

OLICHHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

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

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX YYaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  MO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CAaMOKOHTPOJSl Mpolecca M pe3yipTaTa pelleHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAMBUIYAJTLHON
paboThl mpu pemeHnH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3yJbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboThl (00CykaeHUS, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OLIEHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

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

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

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

e CBOOOJHO OINEPUPOBATH MOHATUSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMU C MHOTOT DAHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TIpHU3Ma,
NUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuuKaIuu;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

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

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHIThH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHUBY;

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

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LICHTD,
OCb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUJIOCKOCTh CHMMETPHUHU
burypsr;

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

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

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

e TMPUMEHATh NPOCTEHIIME TNPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MTPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MNPEOOpPa3OBBIBATH M WHTEPIPETUPOBATHL HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yeprexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHBbIE 3HAHMS HAa MPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHSATh M3YUYCHHBIC TMOHATHUS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTU4ecKd  CPOpMYyIHMpPOBAHHON
npoOsemMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MpPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPHUUECKUX BEITHUYHNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:



CBOOOJHO OINEPUPOBATh MOHATUSMHU, CBSI3aHHBIMH C IIMUIMHIPUYECKOM,
KOHMYECKOW U CepuyecKoil MOBEPXHOCTSMH, OOBSICHITH CIOCOOBI
MOJTyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: [IUJIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (UUIUHAP, KOHyC, cdepa u 1map) H
OOBSACHATH CIIOCOOBI MOTYYSHHS T BPALLCHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOI'OIPAHHUKOB M TEJI BpALICHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JIO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUS;

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

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

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpEeACTaBICHHYIO Ha
4epTekKax U pUCYHKaAX;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh TeOMETPUYECKUE 3314l HA BBIUUCIEHHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PELICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINOJHATh M300paKE€HUST MHOTOTPAaHHUKOB M TeJl BpallleHUus IpU
NapajuleIbHOM — NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMsI KOHYca (IapaulebHbIe
OCHOBAHUIO U NPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOCHHUS CEUEHUI: METOJ CJEN0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUecKre (aKThl JJIST PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONArarollnX HECKOJbKO IIaroB PEHIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

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

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

NPUMEHATh  TOJYYEHHbIE  3HAaHWSA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYyallUH, IPUMEHATh U3YYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TNOUCKA  PEIICHUS
MaTeMaTH4ecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM HA S3bIKE T€OMETPUHU, HCCIENOBATh IMOCTPOECHHBIC
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3aJadud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;

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



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kontpoabubie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 Brenenue B ctepeoMerputo 23 000 "AKmacc"
5 B3anMHOe pacnonoxeHue npsmbIX B 6 000 "SIKacc"
MIPOCTPAHCTBE
3 ITapannensHOCT NPSMBIX M IJIIOCKOCTEN B 8 000 "SIKace"
IIPOCTPAHCTBE
4 HepHeHI[I/IIEyJ'ISIpHOCTI) IPSIMBIX U o5 000 "IKace"
IJIOCKOCTEN B MPOCTPAHCTBE
VYTibl U paccTosTHUS 16 000 "AKnacc"
MHororpaHHuKH 7 000 "AKmacc"
BexkTops! B mpocTpaHcTBe 12 000 "AKmacc"
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMaTH3allUs 5 000 "SIKace"
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
1 AHaUTHYECKast TEOMETPHS 15 1 000 "doxchopa"
5 [ToBTOpEHue, 0606meﬂlfe u 15 1 000 "Doxedopx”
cucTeMaTU3alus 3HaHUH
3 O06BEM MHOTOTpaHHHKA 17 000 "doxchopa"
4 Tena Bpamenus 24 000 "doxchopa"
5 [Inomanu noBepXHOCTH U 00BEMBI 9 1 000 "doxcdopx”
KPYTJBIX TET
6 JIBrOKeHUs 5 1 000 "doxchopa"
7 [ToBTOpEHue, 0606meﬂlfe u 17 5 000 "Doxcdopx”
cucTeMaTU3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTpoJsbHbIe

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHus!

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHBIC peCypChl

OcHoBHbIE TIpaBUIIA
n300pakeHHsI HAa pUCYHKE
IUIOCKOCTH, MapajuIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

https://m.edsoo.ru/FOMGVRWHE

[TonATHS cTEepeoMeTpUn: TOUKA,
npsiMasi, IIOCKOCTb,
npocTtpancTBO. OCHOBHBIE
npaBujIa N300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napauIeIbHBIX MPSIMbIX
(0Tpe3koB), cepeIMHbI OTpe3Ka

https://m.edsoo.ru/5SECB310PZ

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOITNECS
npsiMasi ¥ IMJI0CKOCTb;
HOJIyTIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

[TonaTus: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOITNECS
npsiMasi ¥ IJI0CKOCTb;
HOJIyTIPOCTPAHCTBO

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

MHororpanHuKH, H300paskeHue
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

¢buryp, HeCyIiecTBYIOIIUX
00BEKTOB

MHororpaHHuKH, H300paskeHe
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX

¢buryp, HeCyIiecTBYIOIIUX
00BEKTOB

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPUH U
MEPBLIC CICACTBUA U3 HUX

https://m.edsoo.ru/IDKRAG603N

AKCHOMBI CTEPEOMETPUH U
NepBbIE CIECTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPUHN U
TIEPBBIE CIICJICTBUS U3 HUX.
CrniocoOblI 3a1aHus TPSIMBIX U
MIJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHUs IPSMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/AQXIXEDYR

10

N3o06paxkenue ceueHmit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 ux
pé6pa. N3obpaxenue
nepeceyeHus Moay4eHHBIX
IJIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX ceueHuu pa3HbIMU
oBETaMun

https://m.edsoo.ru/EVUE9AZ7]

11

N3o00pakeHne ceueHui
MUpaMUJIbI, KyOa ¥ IPU3MBI,
KOTOPBIC MPOXOIAT Yepe3 ux
p€bpa. M3obpakenue
MEpeCCUCHUS MOJTYUCHHBIX

https://m.edsoo.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

IJIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEUYEHUN Pa3HbIMU
LIBETAMH

12

N3o06paxkenue ceueHmit
nUpaMu/Ibl, KyOa U MpU3MBI,
KOTOPBIE MTPOXOJISAT YePe3 UX
pé6pa. N3obpaxenue
nepeceyeHus Moay4eHHBIX
IJI0CKOCcTel. PackpammBanue
MOCTPOCHHBIX CEYEHUN Pa3HBIMU
oBETaMun

https://m.edso0.ru/08LAY6GMF

13

N3o00pakeHne ceueHui
MUpPaMUJIbL, Ky0a U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 ux
pé6pa. N3obpaxenue
MEpCCCUCHUS MOJTYUCHHBIX
IJIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX ceueHuu pa3HbIMU
oBE€TaMun

https://m.edsoo.ru/EKWHLAWS84

14

Merton cnenoB sl TOCTPOEHUS
CEUYECHUN

https://m.edsoo.ru/1JO0ON3100

15

Merton crieioB 1Sl MOCTPOSHUS
ceueHuii. CBOMCTBA MEepECEUCHHI
MPSAMBIX U TIIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

16

Meropn cien0B 1 OCTPOEHHUS
ceueHunii. CBOMCTBa nepecedeHnit
MPSAMBIX U TIIOCKOCTEH

https://m.edso0.ru/SN3SSUSEQ

17

[Toctpoenue ceuenuii B
nupamue, Kyoe rmo TpéM Toukam

https://m.edsoo.ru/HFW637QDR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR

Ha pé0pax. Co3maHre BEBIHOCHBIX
YepTexKEN U 3alUCh 11aroB
MOCTPOCHUS

18

[Toctpoenue ceueHuii B
nupaMue, Kyoe mo TpéM Toukam
Ha pé0pax. Co3maHre BEHIHOCHBIX
YepTexKEN U 3aIlUCh I1aroB
TIOCTPOCHHSI

https://m.edsoo.ru/L62FFLCBW

19

[Toctpoenue ceueHuii B
nupaMue, Kyoe mo TpéM Toukam
Ha pé0pax. Co3maHne BEBIHOCHBIX
YepTexKEN U 3alUCh 1aroB
TIOCTPOCHHSI

https://m.edso0.ru/JIAQINZCX

20

[Toctpoenue ceueHuii B
nupamue, Kyoe mo TpéM Toukam
Ha pé0pax. Co3maHre BEBIHOCHBIX
YepTexKEN U 3aIlUCh I1aroB
TIOCTPOCHHSI

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpPEHME IUIAHUMETPUH:
Teopema 0 mpONOPLHOHAIBHBIX
orpeskax. [Tomobue
TPEYrOJIbHUKOB

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpEHME TUIAHUMETPUH:
Teopema Menenas. Pacuersl B
CEYCHUAX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IUTAHUMETPHUH U CTEPEOMETPUN

https://m.edsoo.ru/TP9F3DVV1

23

KonTtponpHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLEQ09SZ1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1

24

B3aumHoe pacnionoxenue
MPSIMBIX B MPOCTPAHCTRE.
CxpeluBarommecs npsmbie.
[Ipr3HaKu CKpEIUBAIOIINXCS
npsmbix. [TapamiensHbie psiMbIe
B [IPOCTPAHCTBE

https://m.edsoo.ru/TYO9QBHKY

25

Teopema o CyllIeCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOU
napasuleibHON JaHHOW MPSMOM,
MPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKalllel Ha
JlaHHOMW npsiMoit. JlemMma o
MEepPECEUCHUH MapaIeIbHbIX
MPSIMBIX [JIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K?9

26

[TapamienbHOCTh TPEX MPSMBbIX.
Teopema 0 TpEX mapayIEIbHbIX
npsMeIx. Teopema o
CKPEIIMBAIOIINXCS TIPSIMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapamenbHOE MPOESKTHPOBAHUE.
OCHOBHBIE CBOMCTBA

MnapajiCJIbHOI'O MPOCKTUPOBAHMUA.

N3obpakenue pa3Hbix puryp B
NapajyIeIbHON MPOEKIINH

https://m.edso0.ru/03GR50WZV

28

[lenTpanbHas NpoeKIusi. Yo ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
Yrois Mexay NpsMbIMU

https://m.edsoo.ru/Z5FPAGSHI

29

3amaun Ha TOKa3aTeILCTBO U
HCCIIeA0BaHIeE, CBA3AHHEIC C
pacIoIOKEHUEM MPSMBIX B

https://m.edsoo.ru/7W31COFG6



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6

IIPOCTPAHCTBE

30

[ToHsTHs: MapanIeaIbHOCT
IIPSIMOM U INIOCKOCTU B
npocrpaHctse. [IpusHak
[apaJuIEIbHOCTH NPSIMOU U
miockoct. CBOMCTBA
MapajieIbHOCTH MPIMOUN 1
MIJIOCKOCTH

https://m.edso0.ru/N18CU003L

31

I'eomerpuueckue 3agaun Ha
BBIYUCJICHUC U JOKa3aTCIbCTBO,
CB3aHHBIC C TAPaJIJICIIbHOCTBIO
MPSAMBIX U TIJIOCKOCTEH B
IIPOCTPAHCTBE

https://m.edso0.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
MPOXO/ISIIETO Yepe3 JaHHYIO
NpsIMYIO Ha YepTexeE U
MapajuiebHOTO JPYrod MpsMoil.
Pacuér oTHOMIEHNI

https://m.edsoo.ru/1P06R5839

33

[TapamiensHas npoekuus,
IPUMEHEHHUE AJI1 OCTPOEHUS
ceueHuii Kyda u
napasienenunena. CBolcTBa
napajenenumnena i mpu3Mbl

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

34

[TapamienbHbIE TUIOCKOCTH.
[Ipu3Haky nmapajuieIbHOCTH IBYX
IJIOCKOCTER

https://m.edsoo.ru/QFUJAHV88

35

Teopema 0 napaieIbHOCTH U
€UHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOMAIIEH Yepe3 TOUKyY, He

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



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO

MIPUHAIICKALLYIO TaHHOU
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CaolicTBa napamieabHbIX
IIJIOCKOCTEM: O NMapajuIeIbHOCTH
IPSIMBIX TIEPECEUEHUS ITPU
NEPECEUEHUH JIBYX
napajulebHbBIX MIOCKOCTEN
TpeTbeit

https://m.edso0.ru/3KIKV3ROG

37

CaolicTBa napamieabHbIX
IUTOCKOCTEH: 00 OTpe3Kax
napajuieIbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEXKITY
NapajyIeIbHbIMU TUIOCKOCTSAMM; O
MePECEUYCHUH TIPSIMOM C IBYMSI
napayIeIbHbIMH IIOCKOCTSAMHU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTopenue: reopema [Mudaropa
Ha TUIOCKOCTH

https://m.edso0.ru/9VJZIWC6J

39

[ToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CgoiicTBa KyOa u
IPSIMOYTOJIBHOTO
napasuieNienumne1a

https://m.edsoo.ru/HYNIQ785Q

41

Brranciienue UH OTPE3KOB B
KyOe ¥ TIPSIMOYTOJIbHOM
napaiesienure e

https://m.edsoo.ru/FZBZVVPOEC

42

[lepnieH IUKyYIAPHOCTD NPSMOU U
mirockoctu. [Ipusnak
NEPIECHIUKYIIPHOCTU IPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/ISFBHOGG3



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3

43

[lepnieH IUKyYIAPHOCTD NPSIMOU U
mockoctu. [Ipu3nax
NEPIECHIUKYIIPHOCTU IPSIMON U
IUIOCKOCTH

https://m.edso0.ru/K38BG3I1ZH

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU IIPSIMOH,
MPOXOJIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPHEHAUKYIISIPHON K INTIOCKOCTH

https://m.edsoo.ru/WF3MTS4E5

45

ITnockoctu n
NEePHEHANKYIISIPHBIE UM TIPSIMbIE
B MHOTOTpaHHUKAX

https://m.edsoo.ru/OKTGKHNSI

46

ITnockoctu n
NEePHEHANKYIISIPHBIE UM TIPSIMbIE
B MHOT'OTpaHHUKAaX

https://m.edsoo.ru/S1VOAWIW3

47

[leprieHquKynAp U HAKIOHHAS.
[TocTpoeHue neprneHuKyspa u3
TOYKHU Ha MPSIMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[leprienquKynAp U HAKIOHHAS.
[TocTpoeHue neprneHuKysapa u3
TOUYKH Ha MPSIMYIO

https://m.edsoo.ru/211lUD45PR

49

Teopema o TpEx
nepreHauKynsapax (mpsmas u
obOpatHas)

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o TpEx
nepreHAnKyIsIpax (mpsamas u
oOpatHast)

https://m.edsoo.ru/IPCG564WN

51

Yron Mexay CKpemuBaroIuMHUCS

https://m.edsoo.ru/K4EHQ3E9E



https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E

MMpAMBbIMHA

52

[Touck nepreHIuKyIIpHBIX
IPSIMBIX C TIOMOLIBIO
NEPIEHIUKYIISPHBIX TIOCKOCTEN

https://m.edsoo.ru/EBYVPSMSI

53

OproroHaiabHOE MPOCKTUPOBAHHE

https://m.edso0.ru/GP0ZX8VHE

54

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUJIBHOU NTHPaAMUBI
C TTIOMONIBIO OPTOTOHATBHOMN
MIPOEKITUN

https://m.edsoo.ru/F5ZMOA1AE

55

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUJIBHOU NTHPaAMUBI
C IIOMOILBIO OPTOTOHATILHOMN
IPOEKIUU

https://m.edsoo.ru/T50FUDQOOJ]

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO IJIOCKOCTH.
[ImockocTu cummerpuit B
MHOTOTpaHHHUKaX

https://m.edsoo.ru/N77K7ZM8K

S7

[Tpu3Hak neprneHuKyJIIpHOCTH
IIPSIMOM M INIOCKOCTH KakK
CJIEICTBUE CUMMETPUHU

https://m.edsoo.ru/L9E703U3V

58

[IpaBuIBHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHUi OT TOYKH 10
ILIOCKOCTH

https://m.edsoo.ru/Z9e166HHZ

59

[IpaBuIBEHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHUi OT TOYKH 10
ILIOCKOCTH

https://m.edsoo.ru/TISUOWZTH

60

CriocoObl ONyCTHTD
MEPHEHAUKYIISAPBL: CHMMETPHS,

https://m.edsoo.ru/DHFUCBWOG6



https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6

CABUI TOYKH II0 napannenbﬂoﬁ
PAMOM

61

CnBur no HenapamieabHON
IPSAIMOM, U3MEHEHUE PACCTOSTHUI

https://m.edsoo.ru/90OANVFE9E

62

KoHnTtponbHas padota "B3anmuoe
pacmosoKeHue NpsIMbIX U
IJIOCKOCTEN B TpOCTpaHCTBE"

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: YOI MEKTY
IPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHUSI B IPOU3BOJILHOM
TpeyrojbHUKe, TeopemMa
KOCHHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

[ToBTOpEHME: YOI MEKTY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

I'eomerpuueckue meToabl
BBIYHCIICHUS YTJIa MEXKY
IPsIMBIMU B MHOTOTpPaHHHKAX

https://m.edso0.ru/3U40237CK

66

JIByrpansslii yroa. CBoiCTBO
JMHENHBIX YTJIOB IBYTPAHHOTO

yria

https://m.edsoo.ru/8H4CYFABO

67

[TepneHauKyIsIpHBIE TIIOCKOCTH.
CBoiicTBa B3aUMHO
NEPIEHIUKYIISPHBIX IUNIOCKOCTEN

https://m.edsoo.ru/FIHM69NVD

68

[Tpu3Hak neprneHIuKyISpHOCTH
IJIOCKOCTEM; TeopemMa o0 MpsiMOr
MepECEeUCHMs IBYX MIIOCKOCTEN

NEePIEeHIUKYISIPHBIX TPEThei

https://m.edsoo.ru/FY5TMQA43F



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F

IIJIOCKOCTH

69

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

https://m.edsoo.ru/K99DBNDAW

70

Teopema o AuaroHanu
HPSIMOYTOJIBHOIO
napajuiejenunea u clieICTBUE
nu3 Heé

https://m.edsoo.ru/E3T10AD6I

71

CrepeoMeTpruieCKHe 1
MPUKIIaIHBIC 3a/1a4H, CBA3aHHbIC
CO B3aUMHBIM PaCIIOJIOKCHHUEM
MMPAMBIX U IMJIIOCKOCTH

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

72

[ToBTOpEHME: CKPEITUBAIOLITUECS
psIMBbIE, TapalJIeIbHBIC
TJIOCKOCTH B CTaHAPTHBIX
MHOTOTPaHHHKAX

https://m.edsoo0.ru/TL947D6WK

73

[Tapa mapanienbHbIX IOCKOCTEN
Ha CKPELMBAOIIUXCS MPAMBIX,
paccTosiHUE MEXY
CKpCIIUBAOINMUCS ITPAMBIMU B
IMMPOCTBIX CUTYyalIUAX

https://m.edsoo.ru/YFWZTQREN

74

PaccTosiHre OT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Beluncnenue paccTosHUN MEXIY
CKPEILMBAIOIIUMHUCS MTPSIMBIMU C
IIOMOUIBIO NEPIICHIUKYIIPHOU

https://m.edsoo.ru/5W9VI1HMD



https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD

IIJIOCKOCTH

76

TpéxrpanHsblil yroJy, HEpaBeHCTBa
JUIA TPEXTPAHHBIX YIJIOB.
Teopema [Tudaropa, Teopemsl
KOCHUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIia

https://m.edso0.ru/3XGHNLQ4J

77

DneMeHTHI chepruIecKOit
TEOMETPHH: T€0Ie3MUECKUE
JUHUU Ha 3emiie

https://m.edsoo.ru/HMVTV74CP

78

KoHnTtponbHas padota "Y1l u
paccrostHug"

https://m.edsoo.ru/IRTWZ59YU

79

CucreMaTusaliiis 3HaHUH
"MHOTrOrpaHHUK U €ro
3J1€MEHTHI"

https://m.edsoo.ru/VC3UOAKS3B

80

IInpamua. Bunasl nupamun.
[IpaBunbHas nupamuaa

https://m.edsoo.ru/J3R0247EQ

81

[Tpusma. [Ipsamast u HakIOHHAA
npusMmsl. [IpaBuiibHas nmpusma

https://m.edsoo.ru/JNDHOOS8EQ

82

[IpssmMoit napainenenunen,
MPSMOYTOJIbHBII
napajuiesenumnes, Kyo

https://m.edso00.ru/L8803LZGS

83

Brlnykiibie MHOTOTpaHHHUKMU.
Teopema Ditnepa

https://m.edsoo.ru/B4TOMDU1D

84

Beimmykiteie MHOTOTpaHHHKH.
Teopema Ditnepa. [IpaBuibHbIe U
MIOIYNPAaBUIIbHBIE
MHOT'OTpaHHUKHA

https://m.edso0.ru/QOMX9GA1S

85

KontponbHas padota

https://m.edsoo.ru/3N52B3TEM



https://m.edsoo.ru/3XGHNLQ4J
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"MHororpaHHuku"

ITousTue BCKTOpPA Ha IMIIOCKOCTH

86 1 https://m.edsoo.ru/L RBSE3B09
U B IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL8

88 Pa3zHocTh BeKTOpOB 1 https://m.edsoo.ru/5SHBMZ1POH

89 [IpaBuno mapasienenurena 1 https://m.edsoo0.ru/XS6AN7LA2

90 YMHOXeHHE BEKTOpa Ha YHCIIO0 1 https://m.edsoo.ru/MJUH128LR
Paznoxenue BexTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JISKAIINUX B 1 https://m.eds00.ru/U760IDCTG
OJTHOM INIOCKOCTH

92 CxkansipHO€ MPOU3BEICHHE 1 https://m.edso0.ru/JZ46VNC71
B

93 BIHHCIICHHE yiiia Mexly 1 https://m.edsoo.ru/IU5196UQP
BEKTOpPaMH B IIPOCTPAHCTBE
o .

94 POCTEHIIHE 3alatu © 1 https://m.edso0.ru/FIXV79T8B
BEKTOpaMH
H .

95 POCTETIIHE SaAasi © 1 https://m.edso0.ru/JCWURNGOL
BEKTOpaMH
H .

96 DOCTCHITIHE Sajamu © 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMH
o .

97 POCTEHIIHE 3alatu © 1 https://m.edsoo.ru/P3W8WZZSY
BEKTOpaMH
0606

98 ODUICHIE 1 cHETeMATHAMIT 1 https://m.edso0.r/ECRMXSNM3
3HAHUU
0606

99 © IEIeHHe 1 cucTeMatisatit 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUU

100 HroroBast kKoHTpoIBHAs paboTa 1 https://m.edsoo.ru/SEFGPDWNKO

101 Hrorosast KoHTpoOJbHASA paboTa https://m.eds00.ru/X3ZG8A6SO
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https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO

102

O00011eHUE U CUCTEMATU3 AL
3HAHUHI

https://m.edso0.ru/931AWXEK1

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/931AWXEK1

11 KIIACC

KoanuecTBO 4acoB

Ne Hara DJIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoxa Bcero Kontpoarupie  Tlpakruteckue u3ydyeHusi  o0pa3oBaTeJIbHbIC peCypChl
padoTsI padoThI

[ToBTOpEHME TEMBI

1 "KoopauHaTs! BEKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
IIJIOCKOCTH M B MPOCTpaHCTBE"

2 Hosroperiite TeM:! "CKaJ:ﬂpHoe 1 https://m.eds00.ru/M6JO60NJ7
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Boruncnenue yria Mexay 1 https://m.eds00.ru/55KY41LVG
BEKTOpPaMHU B TPOCTPAHCTBE"
IToBTOpeHue TeMbl "YpaBHEHME

4 PSIMOM, IPOXOIAILEH Yepe3 ABe 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHUE IUIOCKOCTH,

5) HOpMaJlb, YpaBHEHHE IIIIOCKOCTH 1 https://m.edsoo.ru/VYIH8TERW
B OTpe3Kax
YpaBHEHHE IOCKOCTH,

6 HOpMaJib, YpaBHEHHUE TIIOCKOCTH 1 https://m.eds00.ru/541910WGX
B OTpe3Kax

7 Bekroproe nmpousBenenue 1 https://m.edsoo.ru/NTYOG2APM

8 HHHG? HPIC HEPABEHCTRA, 1 https://m.eds00.ru/54EQ7JQ8E
JMHEWHOE TPOrpaMMHUPOBAHUE

9 HHHefI HbIC HEPABEHCTEA, 1 https://m.edsoo.ru/VPKWBB4AA
JUHEIHOE TPOrpaMMUpPOBaHKE

10 AHaAIUTUYECKHE METOIbI 1 https://m.edsoo.ru/KHJ20M3PV



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV

pacyéra yriia Mexxy IpsIMbIMU B

MHOTI'OrpaHHUKax

11

AHaIUTUYECKUE METOIBI
pacdéra yriia Mexay
IUIOCKOCTSIMH B
MHOT'OTpaHHUKAX

https://m.edsoo.ru/DDXUUAIAS

12

dopmysa pacCTOSHUS OT TOUKH
JI0 TUIOCKOCTH B KOOPJAMHATAX

https://m.edso00.ru/SG451UUG1

13

Haxoxnenue paccrossHui OT
TOYKH JI0 TJTIOCKOCTH B KyOe

https://m.edso0.ru/8V2N4X1L3

14

Haxoxnenue paccrostHuii oT
TOYKH JI0 IJIOCKOCTH B
MPaBUILHON MTUPAMUIE

https://m.edsoo.ru/UZ15UU37F

15

KonrtponsHas pabora
"AHanuTtuuyeckas reoMmeTpus’”

https://m.edsoo0.ru/8SNGILGHFM

16

Ceuenus MHOTI'OI'paHHUKOB!
CTaHAAPTHBEIC MHOTOT'PaHHHUKHU

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

17

CeueHnst MHOTOI'PaHHUKOB:
METOJ, CIE0B

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

18

CeueHnst MHOTOI'PaHHUKOB:
CTaHJIapTHBIE INIOCKOCTH,
nepeceyeHus NpsMbIX U
IIJIOCKOCTEN

https://m.edsoo.ru/CUP7TCPXQ

19

[TapannensHbIE IPAMBIE U
IJIOCKOCTH: TapaJljieibHbIE
CCUCHUA

https://m.edsoo.ru/MM69MKRDP

20

[TapannensHbIE IPAMBIE U
TJIOCKOCTH: Pac4y€T OTHOLIECHHI

https://m.edsoo.ru/O71ROI1JFI



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI

21

[TapamiensHbIe IpsIMBIE U
IJIOCKOCTH: YIJIBI MEKIY
CKPEIINBAIOIINUMUCS IPSIMBIMU

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

22

IlepnenquKynspHbIe IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Iapbl
MEPIEHIUKYIISIPHBIX IUNIOCKOCTEN
U IPSAMBIX, CHMMETPUU
MHOTI'OIPAaHHUKOB

https://m.edsoo.ru/YQUVT6EVZX

23

IlepnenquKynsipHbIC IPSAMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIISIPAX

https://m.edsoo.ru/HQIN20ZJP

24

[leprnieHIuKyNsIpHBIE IPSIMBIE U
MIJIOCKOCTH: BBIYMCIICHUS JIJTUH B
MHOT'OTpaHHUKAX

https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpEHME: TIOIIAAN
MHOT'OYTOJILHUKOB, ()OPMYJIIBI
JUTSI TUTOIIA/IeH, COOOpakeHUs
rmomoous

https://m.edsoo.ru/FDRZ09G4X

26

[ToBTOpEHME: TIOIIAAN
MHOT'OYTOJLHUKOB, ()OPMYJIIBI
JUTSI TUTOIIA/IeH, COOOpakeHUs
rmoxoous

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

27

[ToBTOpEHME: TIOIIAAN
MHOT'OYTOJLHUKOB, ()OPMYJIIBI
JUTSI TUTOIIA/IeH, COOOpakeHUs
nmoxoous

https://m.edsoo.ru/HWHVENLOO

28

ITmomanu ceuenuit
MHOTOTPaHHUKOB: TUIOIIAINA
MMOBEPXHOCTEH, pa3pe3aHus Ha

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

9acTH, COOOpaKESHHUSI TOA00MS

29

IImomanu ceuenunii
MHOT'OTpaHHUKOB: IUIOMAaAn
MOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEHUs TTOA00HS

https://m.edsoo.ru/8H4ELYING

30

KontponbHas padora
"[loBTOpEHUE: MHOTOIPAHHUKH,
CEUEHUs1 MHOTOTPaHHUKOB"

https://m.edsoo.ru/SSUW1WWV1

31

O0BéM Terma. O0BeEM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

https://m.edso0.ru/6UXGO0RC9

32

3anaun 00 yaABOCHUHU Ky0a, O
KBaj[paType Ky0a; 0 TPUCEKIIUU
yria

https://m.edso0.ru/VK2J2TXEF

33

CrepeomeTpuueckue 3a1a4u,
CBSI3aHHBIE C 00BEMOM
[PSAMOYTOJIBHOTO
napauiesienumnesa

https://m.edso0.ru/ODR6H6TQS

34

[TpuknaaHbie 3a1a4u, CBSI3aHHbIC
C BBIUHCIIEHHEM 00BEMA
PSIMOYTOJIBHOTO
napasuieJienurmne1a

https://m.eds00.ru/OSHTIOT1G

35

O0BEM IPSIMOM TPU3MBI

https://m.edsoo.ru/8AIL9YHYJ

36

CrepeoMmeTpryecKue 3a1auu,
CBSI3aHHBIE C BHIYUCIICHUEM
00BEMOB MIPSIMOK TTPU3MBI

https://m.edsoo.ru/1ID8HV54A9

37

[MpukinagHbpie 3a1a4u, CBSI3aHHBIC
¢ 00bEMOM IPSMOIA TPU3MBI

https://m.edsoo.ru/QIlY C4F8I1U



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU

38

Brruncienue 006EMOB TEI C
TIOMOIIBIO OMTPEIEIIEHHOTO
uHTerpana. O0bEM HAKJTIOHHOM
MIPU3MBI

https://m.edsoo.ru/ON585060H

39

Brrancnenme o0bEMOB TeI ¢
IMOMOIIBIO ONPEAECIEHHOTO
uHTerpana. O6bEM Mupamu bl

https://m.edso0.ru/2CJLCMKS8N

40

®opmyna 00bEMa MUPaAMUIBL.
OTtHomeHne 06bEMOB MTUPAMUJL C
O0IIKM YTIIOM

https://m.edsoo.ru/AL3PODC9E

41

dopmyna 00bEMa TUPAMUIBI.
OTtHo1IeHNe 00HEMOB TUPAMHUJT C
O0IIKM YTIIOM

https://m.eds00.ru/3GOOAJRNY

42

CrepeoMmeTpriecKue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
HAKJIOHHOM TTPU3MBI

https://m.edsoo.ru/7TR8RHWO7

43

CrepeomeTrpuueckue 3a1a4u,
CBsI3aHHBIE C 00BEMaMU
T PAMH B

https://m.edso0.ru/SF480DTS6

44

[Ipukitagueie 3a1a4u 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BbEMOM HAKJIOHHOM MTPU3MBI

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

45

[TpukiamHbIC 3a1a49H 110 TEME
"O0BEMBI TeNn'", CBSI3aHHBIC C
00BEMOM TTUPAMHIBI

https://m.edsoo0.ru/Z4MZ27RMY

46

[Ipumenenne 0ObEMOB.
Brrauciienue pacctostHust 10
TUTIOCKOCTH

https://m.edso0.ru/I39CX03CP



https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP

47

KonTponbnas padota "O0béM
MHOTOIpaHHUKa"

https://m.edsoo.ru/XNWZSSJ7P

48

Hunraaprdeckast HOBEPXHOCTb,
o0pa3yoIne UIHHIPHIECKON
IIOBEPXHOCTH

https://m.edsoo.ru/7TDHKEHEG6

49

Humuaap. [psimoit kpyroBoit
uwaap. [momans
MOBEPXHOCTU LUIUHIPA

https://m.edsoo.ru/MAVWA4KY55

50

Konunueckas moBepxXHOCTb,
o0Opa3zyromue KOHHIeCKOU
noBepxHoct. Konyc

https://m.edsoo.ru/PVRE7THQ6Y

51

Ceuenue KoHyca MJIOCKOCTHIO,
MapajiebHOMN MJIOCKOCTH
OCHOBaHUs

https://m.edsoo.ru/EOVSHALSL

52

Y ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCE4EHHBIX KOHYCOB

https://m.edso0.ru/QVKWVDCTE

53

[Tnomaae 60KOBOI MOBEPXHOCTH
U IIOJIHOYM ITOBEPXHOCTU KOHYCa

https://m.edsoo.ru/AWKB9E4NE

54

[Tnomaae 60KOBOI MOBEPXHOCTH
Y TIOJTHOM TTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
MMOCTPOEHUEM CEUEHU I
UWIMH]Ipa, KOHYyCca

https://m.edsoo.ru/QZVH5EXL9

56

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
IMOCTPOEHUEM CEUEHU N

https://m.edsoo.ru/AKF6PW62W



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

LWIAHPA, KOHYCa

S7

[IpuknagHblie 3a1a4u, CBI3aHHBIE
C HUWIMHAPOM

https://m.edso00.ru/3429ZLHT5

58

[Ipuknagubie 3a1a4n, CBSI3aHHbBIE
C MWIMHAPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/\W1TVKAJOR

60

[epeceuenue cheps! u mapa ¢
mrockocThio. Kacanue mapa u
cdepbl IOCKOCThI0. Bua u
n300pakeHue mapa

https://m.edsoo.ru/JFBNB5ZS0

61

[lepeceuenue cepsl u mapa c
mrockocThio. Kacanue mapa u
cdepsl IIOCKOCThI0. Bua n
n300pakeHue mapa

https://m.edsoo.ru/M6WK9K950

62

VYpasuenue chepsl. [Lnomanp
cdepsl u e€ yacTei

https://m.edsoo.ru/U8G24BO8H

63

Cummerpus chepsl u mapa

https://m.edso0.ru/6E6GX0YJS

64

CrepeomeTpHuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYHCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
IMOCTPOEHUEM UX CEUEHUH
IIJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpHuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYHCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
IMOCTPOEHUEM UX CEUEHUH
IIJIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[Ipuknagubie 3a1a4n, CBSI3aHHbBIE

https://m.edsoo.ru/XW5LI17A9]



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J

co cthepoii u mapom

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS B

67 https://m.edsoo.ru/EJ2QDAVE]
OKPYKHOCTH, CTaHJapTHBIE
Mog00ust
P §

68 A3JITHHDBIE KOMOHHAIHI e https://m.edsoo.ru/LE7933LXX
BpallleHUs 1 MHOTOTPAHHUKOB
3 "T

69 AAATIITTIO TeMe “Teta https://m.edsoo.ru/PHHL CG54E
MTOBEPXHOCTH BpAIICHUS

HT

70 Jazasi o Teve "Tena HH https://m.edsoo.ru/22WPBLTP9
HOBerHOCTI/I BpaH_IeHI/ISI
K 0 "T

71 OHTPOIbHa pabota f an https://m.eds00.ru/33W222M63
MTOBEPXHOCTH BpAICHUS
OO0nBé .T 0

72 DM IHIHTIIpa. T eopeMa o https.//m.eds00.ru/1ZN2S6ZMO
00BEME MTPSMOTO ITUITUHIPA
Brruncnenue 006EMOB TeET C

73 IIOMOUIBIO ONPEAECIEHHOTO https://m.edsoo0.ru/ACTOMFMVF
uHTerpaia. O0bsEM KoHyca
IT 5 i i

74 JIOTIAII DOKOBOU 1 HOJHOHN https://m.edsoo.ru/ZYTK7P8B1
MOBEPXHOCTH KOHYCa
CrepeoMmeTpriecKue 3a1auu,

75 CBSI3aHHBIE C BLIYUCIIEHUEM https://m.edsoo0.ru/709VJYPSC
00BEMOB IMIIMHIPA, KOHYCa
[Ipukitagueie 3a1a4u 110 TEME

76 "O0BEMBI U IUIOLLIAANA https://m.edso0.ru/QXEA9GPVB
MOBEpXHOCTEM TEN"

77 O6nEM mapa u maposoro https://m.edsoo.ru/VV60ONBVZX

cektopa. Teopema 06 00BEME



https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX

mapa. [Inomans cdepsr.
CrepeoMmeTpriecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIICHUEM
00BEMOB 11apa, MAapPOBOTO
CerMeHTa U IIapOBOT0 CEKTOpa

78

[Ipukitagueie 3a1a4u 110 TEME
"O0BEMBI TEN", CBA3aHHEIC C
00BEMOM TI1apa U TIIOMIAIBIO
chepnl. COOTHOIICHUS MEXKTY
MIJIOIIA MU TIOBEPXHOCTEH 1
00BbEMaMH MOIOOHBIX TEII

https://m.edsoo.ru/EZHIGRUEJ]

79

[TogoOHEbIE TENa B MPOCTPAHCTBE.

N3menenne o6bEéMa npu
noaoouun. CtepeoMeTpuIecKue
3aJla4yu, CBSA3aHHbIE C
BBIYHCIICHHEM 00BbEMOB TEIN U
IUJTIOLIAZEN TTOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

Kontponbnas padota "[lnomann
MMOBEPXHOCTU U 00BEMBI
KpyIribiX Ten"

https://m.edsoo.ru/73UODGNYR

81

JIBM>KEeHUs POCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (huryp. O6mHIe
CBOICTBA IBHKECHUM

https://m.edsoo.ru/RXJ4AYW6NA

82

Bunnl nBukeHui:
NapajuIeIbHbIN IIEPEHOC,
LEHTpalbHasl CHMMETPHS,
3epKabHasi CAMMETPUS,
MOBOPOT BOKPYT MPSIMOMH

https://m.edso0.ru/ZSUA77NTX



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX

83

[Ipeobpa3zoBanus mog00Us.
[Ipsimas u chepa Ditnepa

https://m.edsoo.ru/A1IPU2WOAX

84

I'eomeTpuueckue 3agaun Ha
NMPUMCHCHUC IBUIKCHUS

https://m.edsoo.ru/KFDHOMGKZ

85

Kontponbnas padota "BekTopsl
B MpocTpaHcTre"

https://m.edsoo.ru/4F52B11KK

86

O6o06m1aromee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTeMaTu3alus 3SHaHUH
"[TapayienbHOCTh TPSMBIX U
IJTOCKOCTEH B MpoCcTpaHcTBE"

https://m.edsoo.ru/IHVB2NZH9

87

O6o6maromee mosropenue 11
MOHSITUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTeMaTu3alus 3SHaHUH
"BekTopsbl B mpocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJO

88

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTeMaTH3alus 3HaHUH
"BexTopsl B mpocTpaHcTee”

https://m.edsoo0.ru/3NIJOLN63

89

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
cucTeMaTu3alus 3SHaHUH
"O6beM MHOTOrpaHHUKa"

https://m.edso00.ru/B85S7VDTC

90

O6o6maromee nmosropenue 11
MOHSTUH U METOJIOB Kypca

https://m.edsoo.ru/AJX4CDP5I



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

reomerpun 10-11 xaccos,
cucTeMaTH3alys 3HaHUH
"O6beM MHOTOTpaHHHUKA"

91

O6o06m1aromee nosTopenue 11
MOHSTUH U METOJIOB Kypca
reometrpuun 10-11 kmaccos,
cucTeMaTH3alys 3SHaHUH
"I[Lnomaay MOoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

https://m.edsoo.ru/H2ZABPRXO

92

O6o06m1aromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
cucTeMaTu3alus 3SHaHUH
"I[Lnouiaay MoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

https://m.edso0.ru/JG1DJ50NK

93

HToroBast KOHTpOJIbHAs paboTa

https://m.edso0.ru/GXZMP89GD

94

HroroBast koHTpOIBHAS paboTa

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpeHmEe, 0600mIEHNE U
cucTeMaTH3allis 3HaHUI

https://m.edsoo.ru/UI126CB4XL

96

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/I[ESBALO6B5
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Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U €€
pOJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI
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Hcropus passutus
CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX
WHYKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI
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Hcropus passutus
CTEpPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI
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Hcropus passutus
CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.eds00.ru/GEJCO734F
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Hcropus pasButus
CTEpEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI
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Hcropus passutus
CTEPEOMETPUM KaK HAYKH U €€
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KIIACC
Koa .
IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTATHI OCBOEHHSI OCHOBHOI
NPOBEPAEMOTO .
00pa3oBaTeIbHOI MPOrPaMMBbI CPeTHEr0 00Iero 06pa3oBaHUsA
pe3yabTara
7 I'eomerpus
7.1 OniepupoBaTh NOHATHAMU: TOYKA, MPSIMasi, INIOCKOCTh
79 [TpuMeHATh aKCHOMBI CTEPEOMETPHHM M CJICACTBUS W3 HUX TPU PEUICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHAMH: IMAPALICIIBHOCTE W TEPICHIUKYISIPHOCTD
' IPAMBIX U IIJIOCKOCTEH
24 KnaccudunmpoBaTh B3auMHOE PacIONIOKEHHE TMPSAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBaTh MOHATUSAMH: IBYCPAHHBIA YroJ, TpaHH JBYIPAaHHOTO YTJa,
7.5 peOpo JBYrpaHHOTO yrJia, JIMHEHHBINH yrojl JIBYTPAaHHOTO yIJja, TpaaycHas
Mepa IBYTPaHHOTO yTjia
76 OnepupoBaTh TOHSITHSIMH: MHOTOTPAHHHK, BBINYKJIBIA M HEBBITYKJIBINA
' MHOTOTPaHHHK, 3JIEMEHTBl MHOTOTPAHHHKA, TPaBUJIBHBIA MHOTOTPAHHHUK
77 Pacno3naBaTh OCHOBHBIC BHJIbI MHOTOTPAHHHKOB (IHpamMuaa, IMPU3MA,
MPSIMOYTOJIBHBIN TTapajuieenumne;, Kyo)
KnaccudunupoBaTh ~ MHOTOTpaHHHMKH,  BbIOMpas ~ OCHOBaHUS IS
7.8 KjIaccu(UKauu (BBIMYKIIbIC ¥ HEBBIMYKJIbIC MHOTOIPAHHHUKH, MTPABHILHBIC
MHOTOTPAaHHHUKH, IPSIMbIC U HAKJIIOHHBIC TPU3MBbI, TaPaLICIICITUTIC/IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIAs TUIOCKOCTh, CEYCHHE MHOTOIPAaHHUKOB
210 OOBSACHATH MPUHIIMIIBI TIOCTPOCHUSI CCUCHHI MHOTOTPAHHUKOB, HCIIOJIB3YS
' METO/I CIIE0B
CTpouTh CEYCHHUS MHOTOIPAHHMKOB METOJOM  CJICJOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHH3Y
Pemarh 3amaun Ha HaXOXXICHUE T'€OMETPUYCCKHX BEJIMYHMH IO OOpasiam
WIA aIrOPUTMaM, TMPUMCHSS HW3BECTHBIC AHAJIMTUYCCKHE METOIbI TPHU
7.12 pellICHUH  CTaHJAPTHBIX MATEMaTHYCCKUX 3ajad Ha  BBIYHCIICHHE
pPacCTOSIHUNA MEXAy IBYMs TOYKAMH, OT TOYKH JIO HPSIMOM, OT TOUYKHIO
TUIOCKOCTH, MEX]Ty CKPCIIUBAIOIIMMUCS TPSIMBIMU
Pemath 3amaun Ha HaXOXXICHUE T'C€OMETPUYCCKHX BEJIMYHMH IO OOpasnam
713 WIA aIrOPUTMaM, TMPUMCHSS HW3BECTHBIC AHAJIMTUYCCKHE METOIbI TPHU

pELIEHUN CTAaHIAPTHBIX MATEMATHUYECKUX 3a1a4 Ha BBIYUCICHUE YIJIOB
MEXAY CKPCIIMBAIOIUMUCA MNPAMBIMH, MEXKIY IPSIMOM M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, IBYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (IIpU3Ma,

7.14 nupamMpia) ¢ NpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOILICHHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMAaMHU MTOTOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATUSIMU: CHUMMETPHUSI B TMPOCTPAHCTBE, LEHTP, OCh U
' IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPBI
W3Bnekath, mnpeoOpa3oBbIBaTE W HWHTEPIPETHPOBATH HHPOPMAIMIO O
7.16 IMPOCTPAHCTBEHHBIX TEeOMETpUYECKHX (GUrypax, TMpeACTaBICHHYI0 Ha
yepTexax U pUCyHKaxX
[IpumensaTs Teomerpudeckue (GakThl OIS PEHICHUS CTEPEOMETPUUIECCKHIX
7.17 3a7a4, MPEANOJaralliuX HECKOJbKO IIaroB pPEUIEHUs, €CIHU YCIOBUSA
NPUMEHEHHUS 3aJIaHbI B SBHOU (hopme
718 [IpumensTh mpocTeillive MporpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAITUOHHBIE CHUCTEMBI TP PEIICHUH CTEPEOMETPUIECKUX 3a/1a4
719 [TpuBoaUTE MpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoae u
' YKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHsTh MOTYYCHHBIE 3HAHUS HA MPAKTUKE: aHATH3UPOBATH PEabHBIC
CUTYallMd U MPUMEHSTh H3y4YeHHBIC TOHITHS B MPOLIECCE TIOUCKA PEIIeHUs
MaTeMaTH4eCKu cPOpPMYyITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peaTbHbIC
7.20 CUTyallMl Ha SI3BIKE TEOMETPHH, HCCIIENOBAaTh IOCTPOCHHBIE MOCIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATHUN M TEOpeM, ammapara anreOpsl,
pemiatb ~ MpaKkTUYeCKHWE  3aJauyd,  CBA3aHHbIE C  HAXOXICHHEM
TEOMETPUUYECKUX BEIUYUH
11 KJIACC
Kon ~
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
MpOBEPSIEMOT0 .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHusi
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATHSAMH: LUIUHAPUYECKas MMOBEPXHOCTb, OOpa3yrollne
6.1 HWIMHIPUYECKON MOBEPXHOCTH, IMJIMHIP, KOHHWYECKash MOBEPXHOCTb,
o0pa3yroniye KOHUYeCKO MOBEPXHOCTH, KOHYC, ChepuyecKasi HOBEpXHOCTh
6.2 Pacnio3naBats Tena BpaieHus (MIIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmtosiokeHHE Cephl U TMIIOCKOCTH
OnepupoBath MOHATUSMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
6.5 CETMEHTA, MIAPOBOM CIIOH, OCHOBAHHME MIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IAPOBOM CEKTOP
6.6 Berancisate  00BEMBI W IUIOMIAAM  TOBEPXHOCTEH TEN  BpAICHUS,




TeOMETPUUECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

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

6.8

BBIYHCIATE COOTHOMICHHSI MKy TIOMAISIMK TOBEPXHOCTEH M 00bEMaMu
IMOOOOHBIX TEI

6.9

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

6.10

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

6.11

W3Bnekatb, WHTEpNpETHPOBaTH M MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IMPOCTPAHCTBEHHBIX TEeOMETpUYECKHX (GUrypax, TMpeAcTaBICHHYI0 Ha
YepTexax U pUCYHKAX

6.12

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

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

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

6.15

[TpuMeHsTh MpaBUIIO Napajlieienunea Npy CI0KEHUH BEKTOPOB

6.16

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

6.17

HaxomuTe cymmy BEKTOPOB M NPOM3BEJIEHUE BEKTOpAa Ha YHCIIO, YTroJl
MEXYy BEKTOpaMH, CKaJISIPHOE IMPOMU3BEACHME, PACKIAIBbIBATH BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOpIUHAT

6.19

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

6.20

Pemarn 3aJa4yd Ha A0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOLICHUN U
HAaXOXKXIACHUC TCOMCTPUYCCKUX BCIIMYUH I10 06pa3uaM WK aJIrOpuTMam,
IMPpUMCHAA HU3BCCTHBIC METOABI npu pPCIICHUA CTaHAApPTHBIX
MAaTEMATUYCCKUX 3aJa4

6.21

[IpumensTh mpocTeilline MporpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a]a4

6.22

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

6.23

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUWA Ha IMPAKTHKE: aHAJIM3HUPOBATH PCAJILHBIC




CUTYyallMu ¥ NPUMEHSITh U3YYCHHBIC MOHSATUS B MPOIIECCE MOUCKA PEILICHUS
MaTeMaTHU4ecku cQOopMyIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh pealbHbIE
CUTyallul Ha S3bIKE T'€OMETPUHU, HCCIEAOBATH IMOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN M TEOpeM, ammapara anreOpsl,
pemiatb  MpaKTUYeCKHWE  3aJauyd,  CBA3aHHbIE C  HaXOXICHHEM
F€OMETPUUYECKHUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUNA

['eomeTpus

7.1

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

7.2

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

7.3

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

7.4

[ToHsiTHE MHOTOTPAHHMKA, OCHOBHBIE DJIEMEHTBI MHOIOIDAHHUKA, BBIIYKIBIE U
HEBBINTYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHU W OCHOBAHMS TNPHU3MBI, IpsMas M HAKIOHHAs MpPU3MbI, OOKOBas W
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsMoyroibHblil napaielenune] 1
ero cporcrea. [Iupammpma: N-yrojbHas NUpaMuaa, I'PaHU U OCHOBAaHHUE IHUPAMUIBI,
OOKOBasi M TOJHAs MOBEPXHOCTb MHUPAMUJbI, NpaBWIbHAsA U YyCeUEHHAs MUPaMUA.
OnemMeHTBl Npu3Mbl M nupamunabl. [IpaBuiibHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPABWJIBHOTO MHOTOTPAHHMKA, IPAaBWIbHAs IIpU3Ma M IpaBWIbHAs IHPaMHUAA,
IpaBUiIbHAS TPEYroyibHas NMUpaMKia U IpaBUIbHBIA TeTpasap, kyO. IlpeacraBienue o
IIPABWIBHBIX MHOTOIPDaHHUKAX: OKTa’Ap, AOACKa’aAp U ukocayapyrue CedeHus
IPU3MBI U TUPAMMU/IBI

7.5

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

7.6

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




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM Tpu3Mbl. [Lmomaas 60K0BOM MOBEPXHOCTH U
MIOBEPXHOCTU MPABWIBHOW MUPAMHABI, TE€OpEMa O IUIOIIAJAA YCEYEHHOM NMHPaMHUJIBI.
[Tonsitue 06 00bEMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

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

11 KJTACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

I'eomerpus

6.1

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

6.2

Konnyeckas moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHHYeckoi moBepxHOCcTH. KoHyc: ocHOBaHMe W BepIIMHA, OOpasyromiass U OCbh,
I0maas OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyrommue u
BBICOTA, OCHOBaHUs U OOKOBasi IOBEPXHOCTh

6.3

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

chepsl

6.4

N300paxkeHune Ten BpalieHus Ha MII0CKOCTU. Pa3BépTka MUIMHIpa U KOHYCa

6.5

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

6.6

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

6.7

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

6.8

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

6.9

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

6.10

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




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NMPoBePSIEMOro
TpedoBaHUs

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

Brnagenne MeromaMu JJOKa3aTENbCTB, ANTOPUTMAMHU pELICHHS 3aad;
yMeHue (GOpMYJIHpOBATH W ONEPHPOBATH MOHATHUSMH: OMpEICIICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, NpPHU3HAK, JI0Ka3aTeIbCTBO,
PaBHOCWIIbHBIC (POPMYITMPOBKH; MPUMEHATh UX; yMEHHE (HOPMYIHPOBATH
oOpaTHOE W TPOTHUBOIOJIOKHOE YTBEPKACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOW WHIYKIIUH;
MPOBOJMTH JI0KA3aTeNbHBIC PACCYKICHHS TP PEUICHUH 337a4, OIECHUBATh
JOTHYECKYI0  TMPAaBHIBHOCTh  PAcCCYXKIEHHWI; YMEHHE OIePHpPOBATH
MOHSITUSIMA: MHOKECTBO, TTOJMHOKECTBO, OINEpaIuy HaJ MHOKECTBAMU;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar  JJis
OTHMCAHUS PEATbHBIX MPOIECCOB U SBJICHUM U MPU PEIICHUU 3aj]ad, B TOM
YHCcIie U3 IPYTHX YU4EOHBIX MPEJIMETOB; YMEHHUE ONEPHPOBATH MOHATHIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHUE 3a/1aBaTh
M ONHUCHIBATh Ipadbl pa3IMUHBIMU CIIOCOOAMHM; MUCIOJIB30BaTh rpadbl Mpu

peuieHuu 3aaa4y

YmMmenne OIICpHUPOBATH TIOHATUAMU: HATYPAJIBHOC 4YHCIIO, LEJI0C YHUCIIO,
CTETICHb C IIeIBIM ITOKa3aTelleM, KOpEeHb HAaTypallbHOW CTENEHH, CTEIICHb C
paluOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcJIEM,
JorapuM dUHCIa, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PAlMOHATIBHOE YHCIIO, HPPAINMOHATIBHOE YHCIIO,
MHOXCCTBA HATypaJbHBIX, ICJIbIX, pPAalUOHAJIbHLIX, HeﬁCTBHTeHBHBIX
YrCcel, yMEHHE MCII0JIb30BaTh MPU3HAKU JIEIMMOCTH, HAUMEHBIINH 00IIHi
JIeNuTeNh W HauMeHblllee oOliee KpaTHoe, anroput™M EBkimmma npu
pelIeHNH 337a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIIMOHHBIMH CHCTEMaMHU
CUUCJICHUSA, YMCHHUC BBIINIOJIHATH BHIYHUCIICHUC 3HA4YCHUU U npeo6pa30BaHH;1
BBIPOKECHUH CO CTENEeHsSMU M Jiorapudmamu, npeoOpazoBaHHs APOOHO-
palMOHAIBHBIX  BBIPDAXKCHUHM;  yMEHHE  OIEPUPOBATH  ITOHATUAMM:

MOCIIEI0BATENbHOCTh, apu(MeTHuecKas MpOrpeccus, TreoMeTpruiecKas




mporpeccusi, OCCKOHEYHO YOBIBAIOIas TeOMETPUYECKash MPOTPECCHs;
YMeHI/Ie 3aJgaBaTrb II0CJICAOBATCIIBHOCTH, B TOM 4YHCIC C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHUE ONEPUPOBATh MOHATUSIMU: KOMIIJICKCHOE
quciio, COHpH)KéHHbIe KOMIIJICKCHBIC 4HCJIa, MO,Z[yJII: nu aprMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anreOpamueckas); YMeETh
MPOU3BOJUTE apu(PMeTHUEeCKHEe MEHUCTBHS C KOMIUICKCHBIMHA YHCIIAMU;
HpI/IBO,Z[I/ITI: anMepH HUCIIOJB30BaHUA KOMIIJICKCHBIX YHCCII, OH@pI/IpOBaTI:
MOHATHSIMHA:  MaTpuna 2X2  u  3x3, omnpeneinuTeab  MaTpHLbI,

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

YMeHne onepupoBaTh MOHATHSAMHU: pPalMOHAJIbHBIE, HpPpPALUOHAIBHBIC,
MOKa3aTelbHblE, CTENEHHbIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsST M HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE ONEpPUPOBATH
MOHATUSIMHU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMAa YpPaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
yYpaBHEHUN, HEpPAaBEHCTB U CHCTEM; YyMEHHME peulaTb YpaBHEHUS,
HEPABEHCTBA M CHCTEMbl C IIOMOLIbIO Pa3JIMYHBIX IHPUEMOB; pEILIATh
YpaBHEHHUs, HEpPABEHCTBA M CHCTEMBbl C T[apaMeTpoM; MPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PEIICHUS MaTeMaTHYE€CKUX

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

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

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




HHTCrpaga; HNpUBOAUTL HNPUMEPBI MATCMATHUYCCKOIo MOACIHUPOBAHUA C

noMoIkio A depeHnnanbHbIX YpaBHEHU I

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

IJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB U UX CHCTEM

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

UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

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

HAOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCeUBaHUs U JIMHEHHON perpeccuu

YMenue onepupoBaTh MOHATHSAMHU: CIyYalHBIM ONBIT W CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYy4YallHOTO COOBITHS;, YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpaQHUUECKUX METOMOB; TNPHUMEHSTh
(GOpMyNBI CIOXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (GopMyny MOIHOM
BeposTHOCTH, hopmyny beprymm, koMOuHaTOpHBIE (AaKTBI U (OPMYIIBL;
OLICHUBATh BEPOSTHOCTH pEAbHBIX COOBITUH; yMEHHE OIepUpPOBAThH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pAaclpelelieHHe BEpOSITHOCTEH,
MaTeMaTHYECKOe OXHJIaHWEe, IUCIEpPCHs W CTaHJAPTHOE OTKIOHEHHUE
CIlyuallHOW  BENWYHMHBI, (QYHKIHH  pAclpenesieHus] ¢ IUIOTHOCTH
PaBHOMEPHOTO, MMOKA3aTeILHOTO0 U HOPMAIBHOTO PaCHpeIeICHHI; YMCHHE
UCTIOJIF30BaTh CBOMCTBA M3YYCHHBIX pACHpeACTICHUI Il PEIICHUs 3ajad;
3HAKOMCTBO C MHNOHATUAMU:. 3aKOH 6OJ'IBI_HI/IX YHUCCJI, MCTOAbI BbIGOpO‘IHBIX
UCCIIC/IOBAaHMIA;, YMEHUE TPUBOIUTH MPHMEPHl TPOSBICHHUS 3aKOHA
6OJ'H>H_II/IX YucCCll B HNPUPOJHBIX U O6H.[€CTB€HHBIX SABJICHUAX, YMCHUC
OIIEPHPOBATH TOHITUSMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COUYCTAHHH,
YUCII0  TEPecTaHOBOK; OwmHOM  HpOTOHA; yMeHHME  TPUMEHSTH
KOMOWHATOPHBIE (aKThl U PACCYKACHUS ISl PEHICHUS 33a]ad; OICHHBATh
BCPOATHOCTU PCATIbHBIX COGBITHﬁ; COCTAaBJIATb BCPOATHOCTHYIO MOJCIIb U

UHTEPIPETUPOBATH MOJTYUCHHBIN pe3ybTaT

YMeHne onepupoBaTh IOHATHUSAMH: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYHMHA yIia, IJIOCKUN YroJl, IBYIPAHHBIN
yroJI, TPEXTPAaHHBIM Yroj, CKPEeIUBAOIIMECS IPSAMbIE, apalIeIbHOCTh U
NEPHNEHAUKYJIAPHOCTD IPSAMBIX M IIJIOCKOCTEHM, Yroa MEXKIY MpPSIMbIMH,
yroJl MeXAy TMpsAMOM M IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTSAMH,
paccTositHue OT TOYKH [0 IUIOCKOCTH, PACCTOSHHUE MEXAY IPSMBIMU,
pacCcTOsiHAE MEXAY IUIOCKOCTAMH; YMEHHE HCIIONIB30BaTh IIPH PEUICHUH
3aa4 M3y4eHHbIe (PaKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE OLECHUBATDH
pa3Mepbl OOBEKTOB OKpPY)KAIOLIEr0 MHpa; CTPOUTh MaTeMaTU4eCKHe
MOJEINA C IIOMOIIBIO T€OMETPUYECKUX IOHATHM M BEJIHWYUH, pELIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHAMU: IUIOMAAb (GUTYpPHI, 00BEM (GUTYPHI,
MHOT'OT'paHHUK, HpaBI/I.HBHBII\/'I MHOT'OrpaHHUK, CCYCHHUC MHOI'OI'paHHUKA,
Ky0, mTapajuienenuries, Npu3Ma, NHpamuna, (Gurypa W TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYyC, map, cdepa, miomanb cdepsl, IMIIOMIATL
MOBEPXHOCTH THPAMUJbI, MPHU3MbI, KOHyCa, HWIMHIApPA, O00BEM KyOa,
HIPSMOYIOJIBHOTO Mapajulelleunena, MNIUPaMUAbl, IPU3MBI, LHIMHAPA,
KOHycCa, Imapa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHS KOHYca W LHJIHHIPA,

napamiC/ibHbIC OCH HWJIXM OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbh,




Kacaromasicss cepbl, NWIMHIpPA, KOHYCAa; YMEHUE CTPOUTh CEueHUue
MHOTOTpaHHHKa, W300pa’kaTh MHOTOTPAaHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIlICHUs, UX CEYEHHUs], B TOM YHCIIE C TOMOILIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CAMOCTOSTETHHO
dbopMynupoOBaTh ONpeAeNeHUsI U3y4yaeMbIX (UTYp, BBIABUTATh TUIIOTE3HI O
CBOWCTBAaX M MpH3HAKaX TI'EOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHUpUKanuioo (Guryp 1o
pa3IMYHBIM TPU3HAKaM, BBIOJHATH HEOOXOJUMBIC JIOTIOJHUTENIbHBIC

TIOCTPOCHHSI
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YMeHne omnepupoBaTh TMOHATHUSMH: JBIDKEHHE B NPOCTPAHCTBE,
HapaHHGHBHBIﬁ MEpeHOC, CUMMCTPHA HaA IJIOCKOCTH MW B IMPOCTPAHCTBC,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMMOJ00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIC U MOAOOHBIE (UTYPHI, B TOM YHUCIIE B MPHUPOIE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIH30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelicHUU 3aJia4; HaXOJUThb TICOMCTPHUYCCKUC BCINMYMUHLI (,Z[.HI/IHa, yrouJa,
10 b, 00BEM) TIPU PEIICHUN 3a7a4d U3 APYTUX YYCOHBIX MPEIMETOB U
u3 peaJII:HOI\/'I JKU3HH; YMCHHUC BBIYUCIIATL T'COMCTPUUCCKHUC BCIUYUHLBI
(nmuHa, yroJy, IUIOMAAL, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOIB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOJbI, B TOM YHUCJIC: IUIOIIAZb IMOBCPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; o0béM Kyoa,
MMpAMOYT'OJIBHOI'O  HIapajiiCiiCivicaa, IMUupaMubl, I[IPU3MbI, OUJIWHAPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MIOJJOOHBIX (HUTYDP
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YMeHue onepupoBaTh MOHATHUAMHU: MPSMOYTOJIbHAsI cHUCTeMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOM3BEIEHNE BEKTOpa Ha YHUCIO, pa3JioKEHHWE BEKTOpa Mo Oasucy,
CKaJsipHOE TMPOW3BEACHHE, BEKTOPHOE TMPOU3BEACHHUE, YIOJd MEXIY
BEKTOPAMH; YMEHHE HCIOIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUYCCKUX 3ada1 U 3a/1a4 ApYyTUx y‘IGGHBIX npeaMecToOB
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YMeHne BEIOMpATh MOAXOMSIINA METO JJIS PEIICHUS 3a/1a4u; TOHUMAaHHE
3HAUMMOCTH MAaTE€MaTHUKA B U3YYCHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBIICHUM, YMEHHE pAaclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHI MATEMATUUECKHUX

OTKPBITUNA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHDb 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMEHT COIepPKAHUA
1 Yucna v BBIYKCICHUS

11 Hatypanbhble u nensie yncna. [IpusHaku JeTuMOCTH LENbIX YUCE

12 Panmonanbubie  yncna. OOBIKHOBEHHBIE W JECATHYHBIE JApPOOH, MPOICHTHI,
' OeCKOHEUHBIE TIEPUOTUUECKUE IpOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOM cTereHu. JleHCTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOM CTEIIEHU

14 Crenens ¢ 1enbM nokaszaresieMm. CTeneHb ¢ pallMOHaIbHBIM MToKa3aTesneM. CBoicTBa
' CTETEeHH

15 CuHyc, KOCHMHYC W TaHTE€HC 4YHCIOBOTO apryMmeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YHCIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuunbie U HaTypaIbHBIC JTOTAPU(MBI

JetictButenbHple  4ucna. ApupMETHYECKHE OIepalud ¢ JICHUCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnnxEHHbIe BHIYMCICHUS, TPaBUIa OKPYTJICHUs], TPUKUIKA U OLEHKa
pe3yJibTaTa BEIYUCICHUI

1.8 [IpeobpazoBanue BeIpaKECHHMA

1.9 KommuiekcHbie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAIMOHATBHbIEC YPABHEHHSI

2.2 HWpparroHanbHbIe ypaBHEHUSI

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [TokazaTenpHbIC U JOTapUDMUUECKUE YPABHEHUS

2.5 I{enwie 1 1poOHO-palIMOHATLHBIE HEPABEHCTBA

2.6 HpparnmoHaibHbIe HEPABCHCTBA

2.7 [TokazarenbHble U TOorapru(pMUUECKHE HEPABEHCTBA

2.8 TpuroHoMeTpHUUYeCKre HEPABEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH ypaBHEHHI U HEPABEHCTB

2.10  VpaBHeHUsl, HEpaBEHCTBA M CUCTEMBI C TIApAMETPAMHE

2.11 Marpuiia cucTeMbl JMHEWHBIX YpaBHEHUH. OnpeeTuTenh MaTPULIbI
3 OyHKIWH U TpaduKu




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

3 ¢yukunu. YétHeie n Heu€éTHBIe pyHKUMU. [leprnoanueckue GpyHKINH
OOnactp ompeneneHuss U MHOXKeCTBO 3HadeHMd ¢yHkuuu. Hymn ¢dyHkmmm.
3.9 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBI (yHkuuu. HauOomnbliee ¥ HaumMeHblee 3HAaYCHHE
GYHKIMH Ha IPOMEKYTKE
33 CreneHHass (yHKIOHMS C HaTypajdbHBIM M IIeNbIM IOKa3aTenem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0i CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckas QyHKIHH, UX CBOWCTBA U IpaduKu
36 Touku paspeiBa. AcuMnToThl rpaduxoB Qynkmuii. CpoiicTBa  QyHKIMIH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Havana maTemarnueckoro aHainsa
4.1 [TpousBoanas pynkmuu. [Ipons3BoHBIE 2JIEMEHTAPHBIX (YHKITAN
[Ipumenenne NTPOU3BOAHOW K UCCIICNOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. Haxoxaenre HanOOJNbIIEro U HAaMMEHbIEro 3HaueHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5) MHoOXecTBa U JIOTuKa
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamMu. J(uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTh U CTaTUCTUKA
6.1 OmnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 CeomeTpust
7.1 OUryphl Ha IOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTrorpaHHUKH
7.4 Tena ¥ MOBEPXHOCTH BPALLECHUS
7.5 KoopaunaTel 1 BEKTOpPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






