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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3zoBaHus, Tak Kak 0OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTU M IPEIMETOB T'YMAaHUTAPHOIO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpPyeMOe  THpH  H3YYCHUU
00y4JaromUMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, NMPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU N€OMETPUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
WCIIOJNB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
duznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypca «I'eomerpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHpopMaTUKa»  4yepe3  OOecleueHUE  BO3MOXKHOCTH  MPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIE€OMETPUYECKHX 3HAaHUM U JCHCTBHUIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCHEIIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMAaTHUKH.

[TpuoputeTHbIME 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
pacCIIMPSIONIMMH U YCUIIUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBHI U
(opMHUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OIKCBHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO aImapara no pasaeiny
«CtepeomeTpus» yueOHOTo Kypca reOMETpUH;

(¢opMUpOBaHHE  YMEHHUS  BJAQJETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMylT U yMEHUE UX MPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHpOBaHNE YMEHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peabHOM
MUpE MHOIOTPaHHUKHM M Te€ja BpalCHUs, KOHCTPYHMPOBATH I'€OMETPUYECKUE
MOJENH;

dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHUE NOHMMAHHUS POJM AKCUOMATHKU IpU
IIPOBEICHUM PACCYKICHUN;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIECPKAHUEM,
(opMUpOBaHHE MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHNY MAaTeMAaTHUUECKUX YTBEPKICHUN M POJTH AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyaIbHBIX W  TBOPUYECKHX
CIIOCOOHOCTEW 00y4aronIuxcsi, MO3HABATENLHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONW TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PAClo3HABATh TMPOSBICHUS TE€OMETPUUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYallUSX U MPU U3YUYECHUU APYTHX
y4eOHbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHMUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNH MTOTYYECHHBIX PE3YIIbTATOB.

OCHOBHBIMH COZIEp’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBistorcsi:  «lIpssMble ©  TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHUs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHHUSM y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO 10
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepaiibHON paboueii
POTPaMMBI, PacHpeNeIEHHBIM 0 TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOMPOCAM 00yUaroIuecs
oOpamaiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaThb  OBJAJICHUE
T€OMETPUYECKUMHU TIOHATHSIMHU U HaBBIKAMHU TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKJIFOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX TPEICTABICHUN O0YYarOIIUXCs, PACIIUPSS M YTITyOIsis
e€, 00pa3ys MPOYHBIC MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUH Ha YTIIyOIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycnoBus i auddepeHnmanuu  oOy4eHHS, TOCTPOCHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTCUUTh YTIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, oOecreunBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTLHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJaEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 yaca B Henenmto), B 11 kiacce — 102
yaca (3 yaca B HEJIeJII0).



COJEPKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsMas, IUIOCKOCTH,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTH4YECKOM IOCTPOEHUU CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaroImuecss npsMmble. [Ipu3Hakm cxpemmyBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NApaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakKeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOTO MPOEKTUpOBaHusA. I3o0pakeHue
¢uryp B mapayuieqbHON MPOEKIUU. YTl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapaliebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPbl Ha IUIOCKOCTU: TETpajdlap, Napasuleenumne],
MMOCTPOEHUE CCUCHU.

[lepnesAMKYIJISIPHOCTD IPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC MIPSMBIE B
IIPOCTPAHCTBE, MpsAMbBIC MAPAJUICIbHBIC W NEPHEHAMKYJSPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
IIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSTHUE
OT mNOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYIAPHOCT  IUIOCKOCTEW: IpPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
II0CcKoCcTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJl, JUHEWHBIA YIOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM M MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIia.

MHororpaHHuKHU

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpmsma: N-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsSMOYTONbHBIA — IMapajulelienUIe] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: nN-yronbHas mnupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHen
IIPaBUIbHOW nUpaMuibl. lIpaBuibHBIE MHOTOTPAaHHUKH: NPABWIbHAS IIPU3Ma U



MpaBUIbHAS MNHUPAMUJA, NpPABWIbHASA TPEYrOJbHAS MNHUPAMUIa W MPABUJIbHBIN
TeTpadap, KyO. IlpeacraBieHue O TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadJp,
JTOAECKAdIP U UKOCAIP.

Bbluncienre 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalv, YIJIbL.
[Inomans OOKOBOW TOBEPXHOCTH U IIOJTHOM TOBEPXHOCTH MPSIMON TPU3MBI,
IUIOIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH TMPABUJIBHON MHUPAMUJIBI,
TEOpEMA O IUIOIIAA YCEUEHHON MUPaAMUIBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS MPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIO0KEHUS BEKTOPOB. CBOMCTBA YMHOXEHHUSI BEKTOpPA HA YHUCIIO.
[ToHssiTME KOMIUJITaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpadcTBe. KoopauHatel BekTopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTropamu. CKalsipHOE MPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckass IMOBEPXHOCTh, OOpasymolue moBepxHocTed. Tena BpalleHHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumnHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue ten
BpallleHUs Ha IUIocKocTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
OpSMOYTOJBHOTO Mapajienenunena u cueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IUIMHIAPA, TUpaMuAbl U KoHyca. O0BEM IIapa M IapoBOTO
CerMeHTa.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BhucaHHas B
IIMHAP, ONHCaHHAas OKoJO ImiuHapa. llepeceuenuwe cdepbl W mapa ¢
iockocthio. Kacanue mapa u cdepbl miockocteio. loHsiTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIHCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, ITUIomanas chepsl U €€ JacTew.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. Pemienue 3agady Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALIEHUSI: CEUEHUS IUITUHIpa
(mapaymuienbHO YW TNEPHEHAMKYJSAPHO OCH), CEYEHHUs KOHyca (mapaluielibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauumy HaJa BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsMoyronbHas
cucTtemMa KoopAauHaT B poctpaHcTBe. Koopnunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1ad4.

JABUKeHHs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [BUKeHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXCHHN. BuIbl JBWKEHUN: TapallyIeNbHBIA TEPEHOC,
LIEHTpaJbHAsl CUMMETpPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  oOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHWS PA3IWYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHeE
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIICHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

4) acTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJ]1a4, PEIICHUN, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acClEeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSATUH U
OTHbIXa, peryisipHas (pu3ndecKass akTUBHOCTH), (DM3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 HAa MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHHMAaHUE BIIUSHUS
COLMAIbHO-?)KOHOMHYECKUX IMPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOU
CpeIlbl, 0OCO3HaHHE TJIOOAIBHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIeM, OPUCHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWK I pelieHus 3amad B 00JiacTu
OKpYXaIOIIEH Cpe/pl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YenoBEeYeCKOW MJesATEeNbHOCTH, JTaroB €€
pa3BUTUA M 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIW3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpEeJICTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILIECCTBCHHBIE MPU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHUSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHUSIX, Mpeasiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

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

MIPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpAaTh HaWOoJiee TMOAXOASAIMMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUeCKOro 00beKTa, SIBJICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, POLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI IO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbIABUTATH
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6oTa ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3JIMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEeMAaTU3UPOBATh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM npencraBieHus;

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

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IIHMCBMCHHBIX TCKCTAaX, AaBaTbhb NOJACHCHHUA I10 XOI[y peIHeHI/IH 3aJgadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJIEHHS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOI TEMBI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

IIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepCcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICITUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMM CaMOIIPOBEPKH, CAaMOKOHTPOJSl Mpoliecca M pe3yjbTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa TN U YCIOBUAM, OOBSICHATH TPUIUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAWBUIYaJTLHON
paboThl mpu pemeHnH Y4YeOHBIX 3a7a4, TPUHUMATh IIeh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3yJbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPyNMHoOBBIX Gopmax paboTel (00CyxkaeHUs, OOMEH MHEHHUIA,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATh CBOIO 4YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIICHUBATH
KaueCcTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

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

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

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

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

e CBOOOJHO ONEPUPOBATH NOHATUSIMH, CBA3aHHBIMUA C MHOTOT DAHHUKAMU;



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

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBITIOJTHSATH napasuieJIbHOe, LEHTPaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBaHKUE (DUTYpP HA IUIOCKOCTH, BBINOIHATH MU300pakeHUsT QUryp
HAa TUJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHHUBY;

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

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

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

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUU H
HaXOXXJEHUE TE€OMETPUYECKUX BEJIIMYUH, MPUMEHSS HM3BECTHBIE METOJbI
IpU PEUICHUH MAaTEeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATH NPOCTEHIINE TNpPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MNPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJACTaBICHHYI0 Ha
yepTexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHBbIE 3HAHMS HAa MPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHSATh M3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKa  pEelIeHUsT MaTeMaTU4ecKu  COpMYyIHpPOBAHHON
npoOseMbl, MOJEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJENN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPUUECKUX BEITMUNH;

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

K kony 11 kiacca o0yyaroniuiicss HaQy4uTCs:



CBOOOZHO OIEPUPOBATh IMOHATUSMHU, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CepuyecKoil TMOBEPXHOCTSIMH, OOBSICHITH CIOCOOBI
MOJTyYCHUS;

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

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

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJI BpAILICHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalllcHUsT U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEXTY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBHITOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTEe)KM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M TNPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpEeACTaBICHHYIO Ha
YepTeKax U pUCYHKaAX;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAlU HaJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOI cUCTEME KOOPAHHAT;
pelaTh TeOMETPUYECKUE 3314l HAa BBIUHUCICHHUE 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 JIBJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM  IEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKaJIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOdpa30BaHus MMOA00MS;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMs KOHYca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHHUS CEUEHUI: METOJ CJEN0B, METO]
BHYTPEHHET0 MPOEKTUPOBAHUS, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

NPUMEHSATh TeoMeTpuueckue (aKThl JJIST PEIICHHUs] CTEPEOMETPUUCCKUX
3a7a4, MPEANONAralolInX HECKOJbKO IIaroB PEMIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pelmarh 3aJayd Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOLICHWN H
HAaXOXJICHUE TEOMETPUUECKUX BEJIUYNH,;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHWA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh pPEAJIbHbIE CUTYyallUH, IPUMEHATh U3YYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TNOUCKA PEIICHUS
MaTeMaTH4ecku  CHOPMYITUPOBAHHOM  TMPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENO0BATH IMOCTPOCHHBIE
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TIOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3aJadud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecypesI
1 Brenenue B ctepeoMeTpuio 23 1
5 B3auMHOe pacnonokeHue npsmbIx B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 HepHeHILI/IIEyJ'IﬂpHOCTI) PSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
VYribl U paccTosTHUS 16
MHororpaHHuKH 7
BexkTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 4 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 101 5) 0




11 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
1 AHanmuTHYECKast TEOMETPHS 15 1
5 [ToBTOpeHwUeE, 0606meﬂlfe u 15 1
CUCTeMAaTH3aIHsI 3HAHHA
3 O06BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaau MOBEPXHOCTU U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUS 5 1
; [ToBTOpEHue, 0606meﬂlfe " 17 1
CUCTeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acos

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoTsbI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE NpaBuja U300pakeHUs Ha
PUCYHKE TIJIOCKOCTH, MapauIeIbHbIX
NpsIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

01.09.2025

[ToHATHS CTEpEeOMETPUH: TOUKA, TIpsiMas,
TUIOCKOCTB, POCTPaHCTBO. OCHOBHBIE
MpaBujIa U300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapaJJICIIbHBIX MIPAMBIX
(OTpe3KOoB), cepeIMHbI OTpE3Ka

04.09.2025

[TonsATHS: TIEepeceKarouecs MIOCKOCTH,
MIePECeKAIOIINecs TpsiMasi v IIOCKOCTB;
MOJTYITPOCTPAHCTBO

05.09.2025

[ToHsTHS: TIepeceKarouecs MIOCKOCTH,
MepeCceKaroINecs IMpsiMasi v MIOCKOCTB;
MOJTYITPOCTPAHCTBO

08.09.2025

MHororpaHHUKH, U300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIONINX 0OBEKTOB

11.09.2025

MHororpaHHUKH, U300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

12.09.2025

AKCHOMBI CTEPEOMETPUH U TIEPBHIE

15.09.2025




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

18.09.2025

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HUX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603Ha4YeHUS IPSMBIX U TIJIOCKOCTEH

19.09.2025

10

N3o0pakeHue ceueHnit mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX MIOCKOCTEH.
PackpaivBanye mocTpOCHHBIX CEYEHUM
Pa3HbIMU [IBETAMU

22.09.2025

11

N3o0paxkeHue ceueHnit mupaMuibl, Kydoa u
MIPU3MBbI, KOTOPBIE MTPOXOIAT Yepe3 uX
pé6pa. N3o0pakeHue nepeceueHus
MOJYYEHHBIX MIOCKOCTEH.
PackpammBanue NOCTPOECHHBIX CEYCHUN
pa3HBIMH [IBETaMU

25.09.2025

12

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UxX
pEbpa. M3o0OpakeHne nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue NOCTPOEHHBIX CEYCHUN
pa3HBIMU IIBETaMHU

26.09.2025

13

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOISAT Yepe3 uX
pEbpa. M3o0pakeHne nepecedeHus
ITOJIyYEHHBIX IIJIOCKOCTEM.

29.09.2025




PackpammBanue NOCTPOEHHBIX CEYCHUN
pa3HBIMM LIBETaMU

14

Meton cieoB uisl IOCTPOEHUS CEUEHU I

02.10.2025

15

Merton cnenoB 1yisi TOCTPOCHUS CEUCHUM.

CaoiicTBa nepeceyeHrid MPSMbIX U
IIJIOCKOCTEN

03.10.2025

16

Meton cienoB U1l IOCTPOEHUS CEUEHUH.

CaoiicTBa nepeceyeHnid MPSIMbIX U
IIJIOCKOCTEN

06.10.2025

17

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MTOCTPOEHUS

09.10.2025

18

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS

10.10.2025

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTexcel‘i U 3aIlliCh HI1aroB
MOCTPOEHUS

13.10.2025

20

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX qepTencel‘/’I " 3aIlliCh HI1aroB
MOCTPOEHUS

16.10.2025

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLMOHANBHBIX oTpe3kax. [lomobue
TPEYroJIbHUKOB

17.10.2025




22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacyeTsl B ceuyeHHUsAX Ha
BBIHOCHBIX YepTexax. Mcropus pa3Butus
TUIAHUMETPUH U CTEPEOMETPHUH.
[ToaroroBka K KOHTPOJILHOM paboTe

20.10.2025

23

KonTponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

23.10.2025

24

AHanu3 pe3yabTaTOB KOHTPOJIbHON
paboTbl. B3auMHoe pacronoxeHue
IPSIMBIX B IIPOCTPAHCTBE.
CkpeunuBaronyecs npsimele. [Ipusnaku
CKPELIMBAIOIIUXCS MPSIMBIX.
[TapannensHble NpsMble B IPOCTPAHCTBE

24.10.2025

25

Teopema 0 CyIlIeCTBOBAHUHU U
€AVMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOU MPSMOM, IPOXOASAIIEN YeEPE3
TOYKY NPOCTPAHCTBA U HE JIeKalel Ha
JaHHOU npsiMoil. JIemMa 0 mepeceueHnn
MapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

03.11.2025

26

[TapamtensHOCTB TpeX MpsMBIX. Teopema
0 TpE€X mapauIeNIbHBIX NPAMBIX. Teopema
0 CKpELIMBAKOLINXCA MPSIMBIX

06.11.2025

27

[TapannensHoe TPOSKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MApaICIBHOTO
npoeKTupoBanus. M3o00paxenne pa3HbIX
¢buryp B mapayuieaIbHON MPOEKINN

07.11.2025

28

[MenTpanbsHas nmpoekuus. YTomi ¢
COHAIIPaBJIEHHBIMH CTOPOHAMH. YTOJI
MEXY IpSIMbIMU

10.11.2025




29

3amayn Ha NOKA3aTEILCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacIoJI0KEHUEM MPSMBIX B TPOCTPAHCTBE

13.11.2025

30

IlonsATHA: MapauIeIbHOCTD MIPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH MPSIMON U TJIOCKOCTH.
CaoiicTBa mapajuieIbHOCTH IPSIMOU U
IJIOCKOCTH

14.11.2025

31

I'eomerpuyeckue 3a1a4n Ha BEIYUCIICHUE
U JJ0KA3aTelIbCTBO, CBA3AHHBIC C
MapaJUIEIbHOCTBIO MPSIMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

17.11.2025

32

ITocTpoeHue ceueHus, MPOXOAAIIETO
4yepes JAHHYIO MPSIMYIO Ha 4epTexke U
[apajuIeIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUH

20.11.2025

33

[MapannensHast MPOEKIHs, TIPUMEHEHUE
JUISL IOCTPOCHHSI CEYCHHH KyOa U
napauienenumnena. CeoncTaa
napajijiejicnmicaa U Npu3mMabl

21.11.2025

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuieIbHOCTH JIBYX TUIOCKOCTEN

24.11.2025

35

Teopema o nmapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIIEH
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

27.11.2025

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
HapajyIeIbHOCTU MPSMBIX IT€pECEUeHUs
IIPU NEPECEUEHUH JBYX MapajuleIbHbIX

28.11.2025




IJIOCKOCTEMN TPEThEU

37

CBoiicTBa MapajICIbHBIX TNIOCKOCTEH: 00
OTpEC3Kax NapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUYEHHBIX MCIKAY NapalyICIbHbBIMUA
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOIL C
ABYMS TTapaJIJICIIbHBIMUA TNIOCKOCTAMUA

01.12.2025

38

[ToBTopenue: Teopema [Tudaropa va
MIJIOCKOCTH

04.12.2025

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

05.12.2025

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienunesa

08.12.2025

41

Brruncnenme MH OTpe3KOB B KyOe 1
IIPSIMOYTOJIBHOM TIapajuleIenuneie

11.12.2025

42

[leprieHAMKYASAPHOCTH NPAMOUN 1
mrockoctH. [Ipu3nak
MEPIEeHIUKYIIPHOCTH MPSIMON U
MJI0CKOCTH

12.12.2025

43

IlepneHUKyYIAPHOCTD NPSAMOU U
mrockoctH. [Ipu3nak
NEPIEHIUKYIAPHOCTH IPSIMOU U
IJIOCKOCTH

15.12.2025

44

Teopema 0 CyIlIeCTBOBAHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MePIEHIUKYISIPHON K TUIOCKOCTH

18.12.2025

45

I1110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

19.12.2025




46

I1110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM
IIPsAIMBIE B MHOTOI'PaHHHUKAX

22.12.2025

47

IlepnieHqUKYISAp U HAKIOHHAS.
ITocTpoeHue neprneHuKynspa U3 TOYKU

Ha [PSAMYIO

25.12.2025

48

[lepnieHuKyNsIp U HAKIOHHAS.
[TocTpoenue neprneHauKyspa u3 TOUKU

Ha [PSAMYIO

26.12.2025

49

Teopema o TpEX mepreHANKYIIpax
(mpsimast u oOpaTHas)

29.12.2025

50

Teopema o TpEX mepneHIUKYISpax
(nmpsimast 1 oOpaTHasi)

12.01.2026

51

VYToa Mexay CKpelrBarOIuMHUCS
MPSIMBIMU

15.01.2026

52

[Touck meprneHIuKyASIPHBIX MPSMBIX C
MTOMOIIIBIO TIEPTICH UK YJISIPHBIX
IJIOCKOCTEN

16.01.2026

53

OpToroHanbHOE IPOEKTUPOBAHUE

19.01.2026

54

[TocTpoenue ceuenunii kyoa, MpU3MBI,
[IPaBUJILHON ITUPAMUBI C TIOMOIIBIO
OPTOTrOHAJILHOM IIPOEKIIUU

22.01.2026

55

[TocTpoenue ceuenunii kyoa, MpU3MBI,
MPaBWJIbHON MHPaMUIbI C TOMOILBIO
OPTOTOHAJIBLHON MPOEKIIUU

23.01.2026

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETpPUI B MHOTOTpaHHHUKAX

26.01.2026

S7

[Ipu3Hak neprneHauKyJISpPHOCTH IPSIMOU U

29.01.2026




IJIOCKOCTH KaK CJICACTBUC CUMMCTPUU

58

[IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
pPacCTOSIHUM OT TOYKHU JI0 MIIOCKOCTH

30.01.2026

59

[IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUM OT TOUKH JI0 MIIOCKOCTH

02.03.2026

60

CriocoObl OIYCTHTD MEPIICHAUKYIISAPHI:
CUMMCTpUA, CABUT TOYKHU I10
napajieIbHON MPAMON

05.03.2026

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM.

06.02.2026

62

[ToaroroBka K KOHTPOJILHOM paboTe
[ToBTOpEHME: Yroa MexXAy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHUHYCOB

09.02.2026

63

Kontponbnas padota "B3zanmuoe
pacrojoKeHue MPSMbIX U TIIOCKOCTEH B
npoctpaHcTae"

12.02.2026

64

AHanu3 pe3yabTaToOB KOHTPOJIbHON
paboThl

[ToBTOpEHME: YyTOI MEKITY
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

13.02.2026

65

I'eomeTpuyeckue METO bl BEIYUCICHUS
yria MeXJy NPSIMBIMU B MHOTOI'paHHUKAX

16.02.2026

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

19.02.2026

67

[leprnieHIUKyNSIpHBIE MTJIOCKOCTH.

20.02.2026




CBolicTBa B3aMMHO NEPHIEHANKYIAPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepnesauKyJIsSpHOCTH
IIJIOCKOCTEM; TEOpEMa O MPSAMOU
[IEPECEUYCHUS ABYX IIIOCKOCTEH
MIEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

26.02.2026

69

[IpsiMOyTONBHBIN MapajuIeNenuIes; Kyo;
U3MEPEHUS], CBOMCTBA IIPSIMOYTOJILHOTO
napajienenumneaa

27.02.2026

70

Teopema o aAuaroHaau IPSIMOYTOJIBLHOTO
napajuieJienuIe/ia U CIeICTBUE U3 Hed

02.03.2026

71

CrepeomeTpruecKkue 1 NpUKIaJIHbIC
3aJ]auu, CBSI3aHHBIE CO B3aMMHBIM
pacIoIOKEHUEM MTPSIMBIX U TIOCKOCTH

05.03.2026

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS MIPSMBIE,
napajuieJbHbIe IOCKOCTH B CTaHIAPTHBIX
MHOT'OTpaHHUKAX

06.03.2026

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKpCHIMBAIOINXCA NPSAMBIX, PACCTOAHUC
MCKAY CKPCIIHNBAOIIUMUCS IPSAMBIMU B
MMPOCTBIX CUTYyAUIX

09.03.2026

74

PaccrostHre OT TOYKH 10 MIIOCKOCTH,
paccTosiHUE OT MPSMOU J0 TIOCKOCTH

12.03.2026

75

Brrunciienne paccTosSsHUI MEXTY
CKPEIIMBAIOIIUMUCS MPSIMBIMU C
MTOMOUIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

13.03.2026

76

TpéxrpaHHblil yroj, HEpaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema Iudaropa,

16.03.2026




TCOPCMBbI KOCMHYCOB U CUHYCOB JJIs1
TPEXTPAHHOIO yTIIa

DNeMeHTHI CPepUIECKO TeOMETPHH:

77 reoJie3nYecKue IMHUU Ha 3emIie. 19.03.2026
[ToaroroBka K KOHTPOJILHOU paboTe

78 KOHTponLHziﬂ pabota "Vl 1 90.03.2026
paccTosiHus
AHanu3 pe3yabTaToOB KOHTPOJIBHON

79 pabotel. CucreMaTu3anus 3HaHU I 30.03.2026
"MHOrorpaHHUK U €ro 3JIeMEHTHI"

80 [Tupamuna. Bunsl nupamuy. [lpaBunbnas 02.04.2026
nvpamuaa

81 [Tpusma. [Ipsimasi u HaKJTOHHASI TPU3MBI. 03.04.2026
IIpaBunbHas npusma

82 [Tpsamoit napannvenennnen, 06.04.2026
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo
Boinykieie MHOTOrpanHuku. Teopema

83 Oiinepa [loaroroBka Kk KOHTPOJILHOU 09.04.2026
pabote

84 KonTponpHas padora "MHOTOrpaHHUKH 10.04.2026
AHanu3 pe3yabTaToOB KOHTPOJIBHON

85 paboThL. BbznyKnLIe MHOTOTPaHHUKH. 13.04.2026
Teopema Diinepa. [IpaBusibHbIE 1
MOJTYTTPaBUIILHBIE MHOTOTPAHHUKH. "

86 [TonsiTve BeKTOpa Ha MJIOCKOCTH U B 16.04.2026
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 17.04.2026

88 Pa3nocTh BekTOpOB 20.04.2026




89 [TpaBuiio mapamnenenurnena 23.04.2026

90 YMHOXEHHE BEKTOpa Ha YHCIIO 24.04.2026
PasnoxxeHue BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1 27.04.2026
TUIOCKOCTH

92 CkansipHoe pou3BeCHNE 1 30.04.2026

93 Brrauciienue yria Mexmmy BEKTOpaMu B 1 04.05.2026
MPOCTPAHCTBE

94 [Ipocreitmune 3agauu ¢ BEKTOpaMu 07.05.2026

95 [Ipocreiimme 3aga9u ¢ BEKTOpAMH 08.05.2026

96 [Ipocreiimue 3amauu ¢ BeK”JiOpaMI/I. 1 11.05.2026
[TonroToBka K KOHTPOJIBLHOU paboTe

97 I'onoBast kOHTpONBHAS paboTa 1 14.05.2026
AHanu3 pe3yabTaToOB KOHTPOJIBHON

98 pabortsl. [Ipocreiimue 3amauu ¢ 1 15.05.2026
BEKTOpaMHU

99 O0001IeHre U cUCTEMaTU3aIHs 3HAHUI 18.05.2026

100 O06o001IeHre U cucTeMaTU3alus 3HaHUH 21.05.2026

101 O0001IeHre 1 cUCTEMaTU3aINs 3HAHUI 22.05.2026

OBIIEE KOJIMYECTBO YACOB I10 101

[NPOT'PAMME




11 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Jara nudposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoTsI padoThI
pecypchbl
IToBTOpenue Temnl "KoopanHaTel BEKTOpa
1 P PIATHATH! P 1 02.09.2025
Ha TJIOCKOCTH M B TIPOCTPAHCTBE
IToBTOpenue Temnl "CkaasapHOE
2 P P 1 03.09.2025
MIPOM3BEICHNE BEKTOPOB
[ToBTOpeHue Temnl "Brruncinenue yria
3 P - 1 04.09.2025
MEXy BEKTOpPaMH B IPOCTPAHCTBE
IloBTOpenue Temsl "YpaBHEHHE IPSIMOI
4 Petie P " P ’ 1 09.09.2025
MIPOXOASAIICH Yepe3 B TOUKH
YpaBHEHHUE IIJIOCKOCTH, HOPMAJlb,
5 p p 1 10.09.2025
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
YpaBHEHHUE IIJIOCKOCTH, HOPMAJlb,
6 p p 1 11.09.2025
yYpaBHEHHUE MJIOCKOCTH B OTPE3KaX
7 Bekropnoe mpousBenenue 1 16.09.2025
JInHeHbIC HEpaBEHCTBA, JIMHEHHOE
8 p 1 17.09.2025
MporpaMMHUpPOBaHUE
JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE
9 1 18.09.2025
MporpaMMHUpPOBaHUE
AHaIUTHYCCKUE METOBI pacuéra yria
10 AP T 1 23.09.2025
MEXy MPSMBIMHA B MHOTOTpPaHHUKAX
AHanmuTudecKkne METOIbI pacuéra yria
11 ARLD I 1 24.09.2025
MEXy IIOCKOCTSIMUA B MHOTOTpPaHHUKAX
12 dopMya pacCTOSHUS OT TOUKH JI0 1 25.09.2025




IJIOCKOCTH B KOOpAWHATaxX

HaxoxneHnne paccTostHui OT TOUYKHU 10

13 30.09.2025
IJIOCKOCTH B KyOe
HaxoxneHne paccTOSHHI OT TOYKH 10

14 A P . A 01.10.2025
MJIOCKOCTH B TIPABUIIBHOM MUPAMU/IE
KourpoabHas padora "AHamuTuyeckas

15 POILIEAD 02.10.2025
TeOMETpHUS
CeueHHsT MHOTOTPAaHHUKOB: CTaHIAPTHEIC

16 P Hap 07.10.2025
MHOTOTPaHHUKHU

17 CeueHrst MHOTOTPAHHUKOB: METO/I CJIC/IOB 08.10.2025
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 IUIOCKOCTH, IIEPECECUECHHUS IPSIMBIX U 09.10.2025
IUIOCKOCTEH
[TapannensHbIe MPSIMBIC U TITIOCKOCTH:

19 14.10.2025
napajuieIbHbIe CEUCHUS
ITapannensHbIe IPSMBIE U INIOCKOCTH:

20 P . p\, 15.10.2025
pacy€T OTHOIICHHH
[TapanmnensHbie IPSAMBIC U TUIOCKOCTH:

21 YIJIBI MEKAY CKPEIIUBAIOMIMHUCS 16.10.2025
MPSIMBIMU
[TepnenaukynsipHBIC TIPSIMBIE U
IUIOCKOCTH: CTAaHJAAPTHBIC aphl

22 Aap PH 21.10.2025
MEPIECHIUKYISPHBIX TUIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[TepnenaukynsipHBIC TIPSIMBIE U

23 MIJIOCKOCTH: T€OpEMa O TpexX 22.10.2025
MEPICHIUKYIIAPaxX

24 [TepnenauKkynsipHBIC TIPSIMBIE U 23.10.2025




IIJIOCKOCTHU: BBIYMCJIICHHUA OJIMH B
MHOTI'OrpaHHUKax

25

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI JJIs1
Iomaaen, cooopaxeHust moao0ous

05.11.2025

26

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI IS
Iomaaen, cCooopaxeHust moao0ous

06.11.2025

27

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJLHUKOB, (POPMYJIBI JJIS
TJI0IAIeH, COOOPaKEHUSI TIOT0OMS

11.11.2025

28

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IUIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOA00Us

12.11.2025

29

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHHUSI TOA00MS

13.11.2025

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

18.11.2025

31

00bEM Tena. OObeM MPSIMOYTOIBLHOTO
napauiesienurmnesa

19.11.2025

32

3anaun 00 yaABOCHHH Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKITUH yIiia

20.11.2025

33

CrepeoMeTpHUueCKUE 3a]]a4l, CB3aHHBIE C

00BEMOM MPSIMOYTOJILHOTO
napaJuiesnenunena

25.11.2025

34

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C

26.11.2025




BBIYHCIICHHEM 00bEMa IPSIMOYTOJIEHOTO

napajuiesenumnesaa

35 O0BEM npsIMOi TPU3MBI 27.11.2025
CrepeoMeTpHUYECKHE 3a1a4H, CBI3aHHBIE C

36 p P . a . 02.12.2025
BBIYUCIICHHEM 00BEMOB TIPSMOM TIPU3MBI
ITpuknamapie 3a1a49d, CBI3aHHEIC C

37 p . A )i[, 03.12.2025
00BEMOM MPSIMOM MPU3MBI
Brruncinenue 006EMOB TEN € TOMOILBIO

38 ornpenenéHHoro uHTerpana. O0bEM 04.12.2025
HAKJIOHHOH IPU3MBI
Brruncinenue 006EMOB TEN € TOMOILBIO

39 onpenenéHHoro uaTerpaia. O0béM 09.12.2025
MTUPaAMUTBI
dopmyina 00béma mupamMuasl. OTHOLIEHHE

40 pMy p A 10.12.2025
00BEMOB MUPaMU/I C OOIITUM yTIIOM
dopmyina 00béma mupamMuasl. OTHOLIEHHE

41 pMy p A 11.12.2025
00BEMOB MUPAMHUJ C OOLIUM YTIIOM
CrepeoMeTpHUYECKHE 3a1a4H, CBI3aHHBIE C

42 P p \, ! 16.12.2025
00BbEéMaMK HAKJIOHHOW TTPU3MBI
CrepeoMeTpHUUYSCKHE 3a1a9M, CBI3aHHBIC C

43 p P A 17.12.2025
00BEMaMH TUPAMHUTBI
[Mpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM 18.12.2025
MIPU3MBI
IIpuxnagueie 3agaun mo reme "OOBEMBI

45 pricTan SOV 23.12.2025
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI
IIpuMeHenne 00bEMOB. Briuncienne

46 p 24.12.2025

pacCToAHUA A0 IMMIIOCKOCTU




KonTponbnas padota "O0béM

47 25.12.2025
MHOTOIpaHHUKa"
[unuaapudeckasi MOBEPXHOCTD,

48 o0pa3yroIne UIHHIPHIECKON 30.12.2025
MMOBEPXHOCTHU

wirHAp. IIpssMoi KpyroBoM IIHIMHIP.

49 1 S pyT . P 13.01.2026
[Tnomane MOBEPXHOCTH TUITUHIPA
Konnueckas moBepxHOCTh, 00pa3 ne

50 . P > Cbpasyrom 14.01.2026
KOHHMYECKOM rmoBepxHocTu. KoHnyc
CeueHue KOHYca IIOCKOCTHIO,

51 ZI 15.01.2026
napajuIebHOM MTOCKOCTH OCHOBAHUS
Yceuénnsiii konyc. M3o0paxeHue

52 . 20.01.2026
KOHYCOB M YCEUEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U

53 e p 21.01.2026
MTOJTHOW TTOBEPXHOCTH KOHYCa
[Tnomans 60KOBOI MOBEPXHOCTH U

54 Hlel p 22.01.2026
MIOJIHOM MOBEPXHOCTH KOHYCa
CrepeomeTpHuueckue 3a1a4u Ha

55 JI0KA3aTeJIbCTBO M BEIYMCIICHUE, 27.01.2026
MMOCTPOCHHUEM CEUYCHU IIUIMHIPA, KOHYyCa
CrepeomeTpHuueckue 3a1a4u Ha

56 JI0KA3aTeJIbCTBO M BEIYMCIICHUE, 28.01.2026
MTOCTPOCHUEM CEUEHU MUIUHAPA, KOHyCa
ITpuknamapie 3a1a49d, CBI3aHHEIC C

57 p A A 29.01.2026
UIAHIPOM
IIpuxnaguele 3a0a4n, CBA3AHHEIC C

58 P A A, 03.02.2026
IAHIPOM

59 Cdepa u map 04.02.2026




60

[Tepecedenue cdepsl U mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHIO. Byt n m300pakenue mapa

05.02.2026

61

[lepeceuenue chepsl 1 mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n3o0paxxkenue mapa

10.02.2026

62

VYpasuenue cheprl. [Lnomans chepst u e
yacTeu

11.02.2026

63

CummeTtpus cdepsl U mapa

12.02.2026

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHHUC,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHHEM UX CEUCHHI TIOCKOCTHIO

17.02.2026

65

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBHIYHCIICHHUC,
CBsi3aHHBIE cO chepoit u mapom,
MMOCTPOCHHUEM UX CEYCHHH ITOCKOCTHIO

18.02.2026

66

[pukiaaHbie 3371341, CBSI3aHHBIC CO
cdepoit u mapom

19.02.2026

67

[ToBTOpEHUE: OKPY)KHOCTH HA IJIOCKOCTH,
BBIYHCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
nmoxoous

24.02.2026

68

Pazauunsie KOM6I/IH3.I_[I/II/I TCJI BpallICHUSA U
MHOTI'OrpaHHUKOB

25.02.2026

69

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

26.02.2026

70

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaiieHus"

03.03.2026




71

KonrtponsHas padora "Tena u
MOBEPXHOCTH BpamieHus"

04.03.2026

72

O6béM mumuHIpa. Teopema 006 00bEMe
npsAMOro NuJIMHApa

05.03.2026

73

Brrauciienne 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
KOHYyca

10.03.2026

74

ITmomany OOKOBOU U ITOJTHON
MTOBEPXHOCTH KOHYCa

11.03.2026

75

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIWIIHHIIPA,
KOHYCa

12.03.2026

76

[Tpuknagueie 3agaun mo Teme "OO0BbEMBI U
IJI0ILA M TOBEpXHOCTEN Ten"

17.03.2026

77

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomans
chepsl. CTepeoMeTprUUIeCKUe 3a1a4u,
CBSI3aHHBIE C BBEIYMCIIEHHEM 00BEMOB
apa, mapoBOTr0 CETMEHTa U MIapOBOTO
CeKTopa

18.03.2026

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C O0BEMOM TI1apa 1
wionaabio cepbl. COOTHOIICHUS MEXKIY
TUIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMH
MOOOHBIX TET

19.03.2026

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo100uu.
CrepeoMeTpHUYECKHE 3a]1a9H, CBA3AHHBIC C

31.03.2026




BBIYUCIICHUEM OG’béMOB TCI U nnoma;[eﬁ
MOBEPXHOCTEM

80

KonTponbnas padota "[lnomaau
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TeT"

01.04.2026

81

JIBrokenus npoctpancTBa. OTOOpakeHHUS.
JIBvokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA IBH)KECHU

02.04.2026

82

Buael nBukeHnil: napamienbHbII
MepPEeHOC, IIEHTPpaIbHas CHMMETPHS,
3epKaibHas CHMMETPHSI, TOBOPOT BOKPYT
NpAMOi

07.04.2026

83

[TpeobpazoBanus nmompoowus. [Ipsmas u
chepa Diinepa

08.04.2026

84

['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE
JIBUKCHUS

09.04.2026

85

Kontponbnas padota "BekTopsl B
npoctpaHcTae"

14.04.2026

86

Oo6o6utaromiee nosropenue 11 nousTuit u
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aI1sl 3HAHUIL:
"[TapaiienbHOCTh MPSAMBIX U TIJIOCKOCTEN
B MpocTpaHcTre"

15.04.2026

87

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUIL:
"BekTopsbl B mpocTpaHcTBe"

16.04.2026

88

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTOJI0B Kypca reomerpun 10-11

21.04.2026




KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIH
"BekTopsbl B mpocTpaHcTBe"

89

O6o6mtaromee nosropenue 11 nmousTuit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3all1s 3HAHUHN:
"O6beM MHOTOrpaHHUKa"

22.04.2026

90

O6o6maromee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reomerpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"O6beM MHOTOrpaHHUKa"

23.04.2026

91

O6o6maromee moBTopenue 11 moHsTHii u
MeTO0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"ITnomaau MOBEPXHOCTH U OOBEMBI
KpyIJibIX Ten"

28.04.2026

92

O6o6maromee moTopenue 11 moHsTHii u
MeTO0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"ITnomaau MOBEPXHOCTH U OOBEMBI
KpyIJibIX Ten"

29.04.2026

93

HroroBast koHTpOIBHAS paboTa

30.04.2026

94

[ToBTOpeHue, 06001IEeHNE 1
cucTeMaTH3allus 3HaHUI

05.05.2026

95

[ToBTOpeHme, 06001IEeHNE 1
cucTeMaTu3anus 3HaHU

06.05.2026

96

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U

07.05.2026




KOMIIBKOTCPHBIX TEXHOJIOTUH

97

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

12.05.2026

98

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPCMCHHBIX MHKCHCPHLBIX U
KOMIIBKOTCPHBIX TEXHOJIOTUH

13.05.2026

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBKOTCPHBIX TEXHOJIOTUH

14.05.2026

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

19.05.2026

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

20.05.2026

102

Hcropus pa3BUTHSL CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

21.05.2026

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOU TIPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTATHI OCBOEHHSI OCHOBHOI
NPOBEPAEMOTO .
00pa3oBaTeIbHOI MPOrPaMMBbI CPeTHEr0 00Iero 06pa3oBaHUsA
pe3yabTara
7 I'eomerpus
7.1 OniepupoBaTh MOHATHAMU: TOYKA, MPSIMasi, INIOCKOCTh
79 [TpuMeHATh aKCHOMBI CTEPEOMETPHM M CICACTBUS W3 HUX TPU PEUICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHAMH: IMAPALICIBHOCTE W TEPICHIUKYISIPHOCTD
' IPAMBIX U IJIOCKOCTEH
24 KnaccudunupoBaTh B3auMHOE PacIONIOKEHHE MPSAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBaTh MOHATUSAMH: IBYCPAHHBIA YTrOJ, TpaHH JBYIPAaHHOIO YTJa,
7.5 peOpo JBYrpaHHOTO yrJia, JIMHEHHBIA yrojl JIBYTPAHHOTO yIJja, TpaaycHas
Mepa IBYTPaHHOTO yrjia
76 OnepupoBaTh TOHSITHSIMH: MHOTOTPAHHHK, BBINYKJIBIA WM HEBBITYKJIBINA
' MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHHKA, TPaBUJIBHBIA MHOTOTPAHHHUK
77 Pacno3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHUKOB (IMHpamMuaa, IMPU3MA,
MPSIMOYTOJIBHBIN TTapajuIeenume], Ky0)
KnaccudunupoBaTh ~ MHOTOrpaHHHMKH,  BbIOMpas ~ OCHOBaHUS IS
7.8 Kjaaccu(UKauu (BBIMYKJIbIC M HEBBIMYKJIbIC MHOTOIPAHHHUKH, ITPABHIbHBIC
MHOTOTPAaHHHUKH, IPSIMbIC U HAKJIIOHHBIC TPU3MBbI, TaPAUICIICTTUTIC/IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIAs TUIOCKOCTh, CEYCHHE MHOTOIPAaHHUKOB
210 OOBSACHATH MPUHIIMIIBI TIOCTPOCHUSI CCUCHHI MHOTOTPAHHUKOB, HCIIOJIB3YS
' METO/I CIE0B
CTpouTh CEYCHHUS MHOTOIPAHHMKOB METOJOM CJICJOB, BBINOJIHATh
7.11 (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHH3Y
Pemath 3amaun Ha HaXOXICHUE T'C€OMETPUYCCKHUX BEJIMYHMH IO OOpasiam
WIA QIrOPUTMaM, TPUMEHSS HW3BECTHBIC AHAJIMTUYCCKHE METOIbI TPHU
7.12 pelICHUH  CTaHJAPTHBIX MATEMATHYCCKUX 3ajad Ha  BBIYHCIICHHE
pPacCTOSIHUNA MEXAy IBYMs TOYKAMH, OT TOYKH JIO HPSIMOM, OT TOUYKHIO
TUIOCKOCTH, MEX]Ty CKPEIIUBAIOIIMMUCS TPSIMBIMU
Pemath 3amaun Ha HaXOXXICHUE T'C€OMETPUYCCKHX BEJIMYHMH IO OOpasnam
713 WIA aIrOPUTMaM, TMPUMEHSS HW3BECTHBIC AHAJIMTUYCCKHE METOIBI TPHU

pELIEHUN CTAaHJApPTHBIX MATEMATHUYECKUX 3a1a4 Ha BBIYUCICHUE YIJIOB
MEXIY CKPCIIMBAIOIUMUCA MNPAMBIMHA, MEXKIY IPSIMOM M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbrancnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpU3Ma,

7.14 nupamMpia) ¢ NMpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOLICHHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHSTUSAMU: CHUMMETPHUSI B TMPOCTPAHCTBE, LEHTP, OCh U
' IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPBI
W3Bnekarh, mnpeoOpa3oBbIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, TMPEACTABICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTs Teomerpudeckue GakThl OIS PEHICHUS CTEPEOMETPUUIECCKHIX
7.17 3a7a4, MPEANOJaralliuX HECKOJbKO IIaroB pPEUIEHUs, €CIHU YCIOBUSA
NPUMEHEHHUS 3aJIaHbl B SBHOU (hopme
718 [IpumensTh mpocTeillive MporpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAITUOHHBIE CHUCTEMBI IIPH PEIICHUH CTEPEOMETPUIECKUX 3a/1a4
719 [TpuBoaUTE HpUMEpPbl MaTEMaTHMYECKUX 3aKOHOMEPHOCTEH B Mpupoae u
' YKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHsTh MOTYYCHHBIE 3HAHUS HA MPAKTUKE: aHATH3UPOBATH PEabHBIC
CUTYallM{ U MPUMEHSTh U3y4YeHHBIC TTOHITHS B MPOLIECCE TIOMCKA PEIIeHUs
MaTeMaTH4ecKu cPOpMYyITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pealbHbIC
7.20 CUTyallMl Ha SI3BIKE TEOMETPHH, HCCIIENOBAaTh IOCTPOCHHBICE MOCIH C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN M TEOpeM, ammapara anreOpsl,
pemiatb  MpaKkTUYeCKHWE  3aJauyd,  CBA3aHHbIE C  HAXOXICHHEM
FEOMETPUUYECKUX BEIUYUH
11 KITACC
Kon ~
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
MpOBEPSIEMOT0 .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHusi
pe3yjabTara
6 I'eomerpus
OnepupoBaTh MOHATHSAMH: LUIUHAPUYECKas MOBEPXHOCTb, OOpa3yrolne
6.1 HWIMHIPUYECKON MOBEPXHOCTH, IMJIMHIAP, KOHHWYECKash MOBEPXHOCTb,
o0pa3yroniye KOHUYECKOM MOBEPXHOCTH, KOHYC, ChepuyecKasi HOBEpXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (MIIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmiosiokeHHE Cephl U TMIIOCKOCTH
OnepupoBath MOHATUSMU: IIAPOBON CETMEHT, OCHOBaHUE CETMEHTA, BBHICOTA
6.5 CETMEHTA, MIAPOBOM CIIOH, OCHOBAHHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IAPOBOM CEKTOP
6.6 Beraucisate  00BEMBI W IUIOMIAAM  TOBEPXHOCTEH TEN  BpAICHUS,




TeOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyIT

6.7

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

6.8

BBIYHCIATE COOTHOMICHHS MKy IIOMAISIMK TOBEPXHOCTEH B 00bEMaMu
IMOOOOHBIX TEN

6.9

N3ob6paxats u3yyaemble (UTYphl OT PYKH UM C IPUMEHEHHEM MPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB

6.10

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

6.11

W3Bnekatb, WHTEpHIpETHPOBaTH M MpeoOpa3oBbIBaTh HH(OpPMALHMIO O
IMPOCTPAHCTBEHHBIX TEeOMETpUYEeCKHX (GUrypax, TMpeAcTaBICHHYI0 Ha
YepTexax U pUCYHKAX

6.12

[TpumensiTh reomMeTpuueckue (GakThl IS PEUICHUS CTePEOMETPUUYECKHX
3aja4, MPEINOoaraloliiX HECKOJIbKO MIaroB peIIeHUs, €CId YCIOBUS
NPUMEHEHHUS 3a/laHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

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

6.15

[TpuMeHsTH paBUIIO Napajlieienunea Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATHSAMM: JEKAPTOBbI KOOPAMHATBl B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI
MEXIYy BEKTOpaMU, CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI

6.17

HaxomuTe cymmy BEKTOPOB M NPOM3BEIEHUE BEKTOpAa Ha YMCIO, YroJl
MEXy BEKTOpaMH, CKaJISIPHOE IMPOU3BEACHME, PACKIAIBIBATH BEKTOP I10
JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOpIUHAT

6.19

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

6.20

Pemarn 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOLICHUU U
HAaXOXKIACHUC TCOMCTPUYCCKUX BCIIMYUH I10 06pa3uaM WK aJIrOpuTMaMm,
IMPUMCHAA HU3BCCTHBIC MECTOABI npu pCIICHUU CTaHAApPTHBIX
MAaTEMAaTUYCCKUX 3aJa4

6.21

[IpumensTh mpocTeilline MporpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPHU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4

6.22

[TpuBoaUTE HpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B mpupoae u
YKU3HHU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE

6.23

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHUW Ha IMPAKTHKE: aHAJIM3UPOBATH PCAJILHBIC




CUTYyallMu ¥ NPUMEHSITh U3YYCHHBIC MOHATUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTHu4ecku cQopMyIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh pealbHbIE
CUTyallul Ha S3bIKE T€OMETPUHU, HCCIEAOBATH IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara anreOpsl,
pemiatb  MpaKkTUYECKHWE  3aJauyd,  CBA3aHHbIE C  HAXOXKICHHEM
r€OMETPUUYECKHUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUNA

['eomeTpus

7.1

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

7.2

B3anmMHoe pacronokeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MTapaliiebHbIE
U cKpewmuBaromecs npsamsle. [lapamienbHOCTs NpsAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: INApaJICIbHBIE IIPSIMBIE B IMPOCTPAHCTBE, IAPAJLIEIBHOCTb TPEX
OPSMBIX, MApAUICIBHOCTh IPSIMOM M IUIOCKOCTH. YTIBIC COHAIPABICHHBIMU
CTOPOHAMHU, YTOJI MEXIYy MNPAMBIMH B NpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH:
napajulesibHble TIJIOCKOCTH, CBOMCTBA MapajUIeNbHBIX IWIOcKocTeil. [Ipocrteitmme
POCTPAHCTBEHHbIE (UTYpbl Ha IUJIOCKOCTH: TETpadap, KyO, mapauienenunen,
MOCTPOEHUE CEYEHUI

7.3

[leprieHAUKYASIPHOCTh MPSIMOM M IUIOCKOCTU: TMEPIECHAUKYJISPHbIE TMPsIMbIE B
IIPOCTPAHCTBE, MPSIMbIE MapajuiebHble U NEPIEHIUKYISIPHbIE K MIOCKOCTH, MPU3HAK
MEePHIECHANKYJISIPHOCTH MPSIMOM M TUIOCKOCTH, TEOPEMA O MPAMOUN MEePNEHIUKYIIPHOU
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIoJl MEXKIY MPSAMOU U IUIOCKOCTBIO, TBYTPaHHBIN
yroJi, IMHEHHBIN yroj AByrpaHHoro yria. [lepneHauKkynsp U HaKIOHHBIE: PacCTOSIHHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOMN 10 TUIOCKOCTH, MPOEKIUs (PUTypHl Ha
MI0CKOCTh. [lepreHIMKyIsIpHOCTh IUIOCKOCTEN: MPU3HAK MEPIEeHIUKYISIPHOCTH JIBYX
mockocTel. Teopema 0 TpEX NMepreHIUKYISIpax

7.4

[ToHsiTHE MHOTOTPAHHMKA, OCHOBHBIE DJIEMEHTBI MHOIOIDAHHUKA, BBIIYKIBIE U
HEBBINTYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHUM W OCHOBAHMS TNPHU3MBI, IpsMas M HAKIOHHAs MpPU3MbI, OOKOBas W
II0JIHAsl IOBEPXHOCTH Npu3Mel. [lapannenenunen, npsMoyroibHblii Napaielenumne] 1
ero cporcrea. [Iupammpa: N-yrojbHas NUpaMuaa, I'PaHU U OCHOBAaHHUE IMHUPaAMUIBI,
OOKOBasi M TOJHAs MOBEPXHOCTb MHUPAMUJbI, NpaBWIbHAsA U YyCeuEHHAs MUPaMUA.
OnemMeHTBl NpuU3Mbl M nupamunabl. [IpaBuiibHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPABWJIBHOTO MHOTOTPAHHMKA, IPAaBWIbHAs IIpU3Ma M IpaBWIbHAs IHPaMHUAA,
IpaBUJIbHAS TPEYroyibHas NMUpaMKia U IpaBUIbHBIA TeTpadap, ky0. Ilpeacraienue o
IIPABWIBHBIX MHOTOIPDaHHUKAX: OKTa’aAp, AOACKa’aAp u ukocayapyrue CedeHus
IPU3MBbI U TUPAMMUIBI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOH, TUIOCKOCTH.
DOneMeHThl  CUMMETpUM B THpaMujax, [apajuielenunenax, MpaBHIbHbBIX
MHOTOTpaHHHKaX

7.6

Bbruncnenue »1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriuel. Ilmomans
OOKOBOI TOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSMON MPU3MBI, TUIOIIAb OCHOBAHHIH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH NPSIMOM Tpu3Mbl. [Lmomaas 60K0BOM MOBEPXHOCTH U
MIOBEPXHOCTU MPABWIBHOW MUPAMHBI, TE€OpEMa O IUIOMIAJAA YCEYEHHON MHPAMHUJIBI.
[Tonsitue 06 00bEMe. OOBEM MTUPAMUIBI, TPU3MBI

1.7

[MomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUSI MEXY IUIOIIAASIMUA TTOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yoIIne IUIMHIPUUECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBEepXHOCTH. LlunuHap: ocHOBaHHA U OOKOBas MOBEPXHOCTD,
o0pa3yrolas 1 0cb, TUIOIIAIb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolne KOHUYECKO MOBEPXHOCTH, OCh U BEpUIMHA
KoHHYeckoil moBepxHOcTH. KoHyc: ocHOBaHue W BeplIMHA, OOpasyromias U OCbh,
mIomaas OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyrommue Hu
BBICOTA, OCHOBaHUs 1 OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, IuameTp, IUIOMalb MoBepxHOCcTH cheprl. Banmuoe
pacnosoxeHue cdepsl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIOmaab

chepsl

6.4

N3o00paxkeHune Ten BpalieHus Ha MII0CKOCTH. Pa3BEépTka MUIMHIpa U KOHYCa

6.5

KomMOunammu ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALECHUS

6.6

[TonstTre 06 o0béMe. OcHOBHBIE cBOiCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u ciueactsust u3 He€. O0BEM MHITMHIPA, KOHYCA.
O06BEM mapa u wionmaab cheps

6.7

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

6.8

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

6.9

Bexktop Ha miockoctu M B mpocTtpaHcTBe. CllOKEHHE W BbIUMTAHUE BEKTOPOB.
YMHOXeHUEe BeKTopa Ha yucio. PasnoxkeHue BekTopa Mo TPEM HEKOMITJIaHAPHBIM
Bektopam. [IpaBuio napamnenenumnesna. Pemenue 3anay, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOPAMH

6.10

[IpsiMoyronbHasi cucTteMa KOOpAMHAT B HpocTpaHcTBe. KoopauHaThl BeKTOpa.
[Ipocreiimme 3amaum B KOOpAWMHATAaX. YTroll MexIy BekTopamu. CkanspHoe
MPOU3BEICHNE BEKTOPOB. BbluMclieHHE YIrIIoB MeXAy HPSIMBIMH U TIJIOCKOCTSIMHU.
KoopaunaTHO-BEKTOPHBIN METO/ MPH PELICHUH T€OMETPUUYECKUX 3a7a4




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

Kon
NMPoBePSIEMOro
TpedoBaHUs

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

Brnagenne wMeromamu J0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/ad;
yMeHue (GopMyJIHpOBaTh W ONEPUPOBATH MOHATUSMH: OIpEICICHHE,
aKCHOMa, TEOpeMa, CIEACTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKH; MPUMEHATh UX; yMeHHE (HOpMYIHPOBATH
o0paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEP)KICHUE, TMPHUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTW4YecKOW HHIYKLUY;
IPOBOJNTH JI0Ka3aTeIbHBIC PACCYKICHUS MIPH PELICHUH 33/1a4, OLICHUBATh
JOTMYECKYI0  TMPaBUJIBHOCTh  PAcCyXJIEHHUH; yMEHHE OIepHpOBAThH
HOHSATHSAMHI: MHOXKECTBO, IOJMHOXKECTBO, ONEpaIMy HaJ MHOXECTBAMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATBbHBIX MPOIECCOB U SBJICHUI U MPH PEIICHUH 337134, B TOM
YHcie U3 IPYTUX y4eOHBIX NMPEJMETOB; YMEHHUE ONEePHPOBATH MOHATHIMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OIMCBIBATh Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pEIICHUH 33129

YMeHue omnepupoBaTh MOHATHAMHU: HATypaJbHOE YHCIO, IIEJI0E YHUCIIO,
CTETIEHb C IIeTIbIM IOKa3aTesieM, KOpEeHb HaTypalbHOW CTENEHH, CTEIEHb C
palMOHANBHBIM TTOKA3aTesIeM, CTENEeHb C JCWCTBUTENBHBIM ITOKAa3aTeleM,
JorapuM YHUCIA, CHHYC, KOCHHYC M TaHTE€HC IPOHM3BOJIBHOIO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOXKECTBA HATypaJbHBIX, IEJIbIX, PANUOHAIBHBIX, JACHCTBUTEIBHBIX
YHCeN; yMEHHE HCII0JIb30BaTh MPU3HAKU JEIIMMOCTH, HAUMEHBIINH 00IIui
JIeTUTENb W HauMeHbllee oOmiee KpaTHoe, anroputM EBkiampma mnpu
pelIeHUH 337a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMU
CUHUCIICHUS; YMCHHE BBIMIOJIHATH BBIYMCIICHHE 3HAYCHUH U TpeoOpa3oBaHMs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpasoBaHus APOOHO-
pallMOHANBHBIX ~ BBIPQKEHHH; YMEHHE  ONECPHPOBATH  IOHSATHUSIMH:

noCiacaA0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKa}I nporpeccus, TreoMCTpHUICCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAasgs T€OMETPHUYECKasi IMPOrPeccus;
YMEHHME 3a/1aBaTh IIOCJIEJOBATEILHOCTH, B TOM UYHCJIE C IOMOIIBIO
PEKYpPpPEHTHBIX (POPMYJI; YMEHHUE ONEPUPOBATh MOHATHIMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE 4YHCJA, MOIYJIb W apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucHM  KOMIUICKCHBIX  YHCET
(reomeTpuueckasi, TPUTOHOMETPUYECKAass U alreOpanyeckas); yMeThb
NPOU3BOIUTH apu(METHUYECKHE NEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOJIUTH MPUMEPHI HCIIOIb30BaHHS KOMIUIEKCHBIX YHCEN; ONEePUpPOBAThH
HNOHATUSAMM:  MaTpuua 2x2  wm  3x3, omnpeaenuTenb  MaTpULb,

TEOMETPUYECKUN CMBICIT OTIPEACTUTENS

YMeHne onepupoBaTh MNOHATHSAMHU: PALMOHAIbHBIE, WPPALUOHAJIBHBIE,
NOKa3aTebHbIC, CTENEHHBIE, JOrapu(pMHUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUsT M HEPABEHCTBA, MX CHUCTEMbI; YMEHUE ONEpPUPOBATH
HNOHATUSMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YPABHEHUM M HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUH, HEpPAaBEHCTB M CHCTEM; YyMEHHME pelaTb YpaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOLIBIO pA3JIMYHBIX NPUEMOB; pEIIATH
YpaBHEHHUs, HEPABEHCTBA W CHUCTEMbl C MapaMETPOM; MPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JI PEIICHHS MATEeMAaTHYECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1aCTe HAYKHU U PeaIbHOM KU3HH

YMeHue onepupoBaTh MOHATUSAMH: (QYHKIUS, YETHOCTh (DYHKIUH,
NEPUOMIHOCTh (DYHKIIMH, OTPAaHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
byHKIMH, SKCTpeMyM (QYHKIMH, HauOoOJblllee W HAUMEHbIIEe 3HAUYCHUS
GYHKIIMM Ha TPOMEXKYTKE, HEMpepbIBHAs (PYHKIHS, aCUMIITOTHI Tpaduka
¢yHKUIMU, TepBas M BTOpas MPOW3BOAHASA (DYHKIMH, F€OMETPUYECKUN U
(bU3MYEeCKU CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, OMNpeAeIEHHBIN
UHTETpajl; YMEHHE HaXOAMTb AaCHUMMTOTHl Tpaduka (yHKIHUH; yYMEHHUE
BBIUUCIISATh  MPOW3BOAHBIC  CYMMBI, IPOW3BEICHHS, YaCTHOTO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh YpaBHEHHE KacaTelbHOH K rpaduky
(GyHKINU; YMEHHE HAaXOIUTh MPOU3BOJHBIC JJIEMEHTAPHBIX (QYHKIWH;
YMEHHUE HCIIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHHUS (DYHKIIHIA,
HAXOJUTh HAWOONBIIMNE W HAaWMEHBIIUE 3HAYCHUS (DYHKIUI, CTPOUTH
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arllapara MaTeMaTHYecKOro
aHaliM3a; MPHUMEHATh TPOM3BOMHYIO [UIS HAaXOXJICHUS HAMITy4IIero
pelieHusl B MPUKIAAHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMUYECKHX H

bu3MYeCKUX 3a/adax; HaXOAUTh TUIOMIAAN U 00bEMBI (PUTYP C MTOMOIIBIO




HUHTCrpajia, HNpUBOAWUTL HNPUMEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

nomoInbio auddepeHInaIbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHH, oOpaTHas (YHKIIHS,
KOMITO3UIUS (DYHKIMM, JWHEHHas (QyHKUWSA, KBaapaTW4yHas (QYyHKLUS,
pauMoHanbHas (QYHKLMSA, CTeNeHHas (QYHKLIHA, TPUTOHOMETPUUYECKHUE
¢yHKuMU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMHU, TOKa3aTeslbHas M
norapupmuueckas (PyHKIIUH; YMEHHE CTPOUTh TpaduKu H3yYEHHBIX
¢yHKUMH,  BBINOJHATH  IpeoOpa3oBaHust  rpadukoB  (YHKUIHH,
UCMOJIBb30BaTh TPaQUKKN Il W3Y4EHUs MPOLIECCOB M 3aBUCHUMOCTEW, Ipu
peleHny 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U 3334 U3 pPealbHOU
KHU3HHM; BbIpakaTb (OpMyJaMH 3aBHUCHUMOCTH MEX1Y BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA M Tpaduku (QYHKIUH [UIs pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJady ¢ IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIC 3aJa4yd Pa3HBIX THIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJOTH, 33Jla4d U3 O0JIACTH YMpPaBICHUS JTUYHBIMU U CEMEHHBIMU
(dbuHaHCAMM); COCTABISATH BBIPAKECHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBbl TIO YCIOBUIO 3aJlayd, HUCCIENOBATh IOJIYyYEHHOE pEUIEHUE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, YMEHHUE MOJEIUPOBAThH
peaibHble CUTyallUd Ha $3bIKE MATEMATHKHU; COCTaBIIATH BbIPAXKECHHUS,
ypaBHEHHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIEA0BaTh
MOCTPOCHHBIE  MOJENM C  HUCIONB30BaHHMEM  ammapara  aureOpsl,

MHTEPIPETUPOBATH MOJTYUCHHBIN pe3ybTaT

YMeHHne omnepupoBaTh MOHATHIMHU: CpeaHee apuMeTHYecKoe, MeIraHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAYCHUS, pa3Max, JUCIIEPCHs, CTAHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE HW3BIEKaTh, MHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYIO0 B TaOJMIIaX, HA AUarpammax, rpadukax,
OTPaXXarollyl0 CBOMCTBA PEAJbHBIX MPOLECCOB U SIBICHUM; NMPEIACTABIIAThH
uHpopMaIMi0 C TOMOIIBID TabNWIl ¥ JAWarpaMM; HCCIEI0BaTh
CTaTUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C MNPUMCHCHUCM Fpaq)I/I‘IeCKI/IX
METO/IOB ¥ AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIEIOBaTh COBMECTHBIE

HaOJIIOICHNUS C TOMOIIBIO IMarpaMM pacCeUBaHUs M TMHEHHON perpeccuu

YMeHue OmnepupoBaTh IMOHATUAMU: CIy4alHBIA OIBIT M CIIy4ailHOE

coOBbITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSTHOCTh C HCIIONB30BAaHUEM TpapUUECKUX METOIOB; INPHUMEHSTh
(GOpMyIIBI  CIIOKEHHS W YMHOXCEHHUS BEPOATHOCTEH, (OpPMYTy IOIHOM
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMM:  ClIydaiiHas BEJIMYMHA, paclpenesieHHe BEpOSITHOCTEH,
MaTEeMaTHYeCKOe OXKUAAHUE, IUCIEPCUsl M CTaHAApPTHOE OTKIOHCHHE
CllyuallHOW  BEJIMYMHBI, (YHKIMHU  pacCHpenesieHuss U IUIOTHOCTU
PaBHOMEPHOTO, TOKA3aTEIbHOTO M HOPMAIBHOTO paclpeelIeHni; yMEeHUe
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeAeieHUN Ui PelIeHus 3ajad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METO/BI BHIOOPOYHBIX
UCCIICIOBAaHM; yMEHHE TPUBOIUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OOJIPIIMX YHCET B NPUPOIHBIX M OOIIECTBEHHBIX SBICHHUAX; YMCHHE
OIIEpUPOBATH TMOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHMUH,
YHUCIO  TEpecTaHoBOK; OmHOM  HplOTOHa;  yMeHHMEe  NPUMEHSTH
KOMOWHATOpHBbIE (aKThl U PacCyKACHUS Ul PEIICHUs 33a7ad; OI[CHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSMM: TOYKa, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHUHA yIia, IJIOCKUN YroJl, IBYIrpAaHHBINA
yroj, TPEXTPAHHBIA YTOJl, CKPEUIUMBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
NEPNEHAUKYISIPHOCTD MPSAMBIX M IIOCKOCTEHM, Yroia MEXIy HpSMbIMH,
Yroa MEXAy NpsAMOM U IUIOCKOCTBbIO, YroJl MEXIY IUIOCKOCTAMH,
paccTosiHue OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHE MEXIY HpPSIMBIMH,
paccTOsTHUE MEX]Y IUIOCKOCTSIMU; YMEHHE HCIOIb30BATh MPHU PEIICHUH
3aJa4 U3y4yeHHbIe (DAKThl U TEOpPEMBbl IJIAHUMETPUU; YMEHHE OILEHUBATh
pasMepsl OOBEKTOB OKPYXKAIOMIETO MHpPA; CTPOUTh MaTeMaTHYECKHE
MOJENIM € TOMOIIBI0 TE€OMETPUYECKUX MOHATHM M BEJIWYWH, pELIaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n
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YMeHue omepupoBaTh MOHATUAMU: IUIOMIAIL (GUTYphl, 00BEM (QUIYpHI,
MHOTOTPAaHHHK, TPaBHJIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAHHHKA,
Ky0, mapajuienenures, Opu3Ma, NOHpamuaa, (urypa u TOBEPXHOCTh
BpaIlIeHMs, LWIMHAP, KOHYC, Imap, cdepa, Iuomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUJBI, MPHU3MBI, KOHYyca, LWIMHApPA, 00BEM KyOa,
HPSMOYTOJIBHOTO Mapajuleenunea, HHPaMUAZIbl, MPU3MBI, IHIMHApA,
KOHYycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYCHHMS KOHYyca M LMIMHIPA,

napamiClibHbIE OCH HWJIM OCHOBaHWIO, CCUYCHHUEC 1Iapa, IIJTOCKOCTb,




Kacaromasicsi cdepsl, IIMHApPA, KOHYCa; yMEHHE CTPOUTHh CEUYCHUE
MHOTOTPaHHHMKA, M300pakaTb MHOTOTPAaHHWKH, (DUTYpBI M MOBEPXHOCTH
BpAIICHUS, UX CEUCHHs, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHSTH CBOMCTBA T'€OMETPHUYCCKHX (UTYp, CAaMOCTOSTEIHHO
(dbopMynHupoBaTh onpeAeaeHU U3ydaeMbIX (UTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKaX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHUE TMPOBOAUTH Kiaccuukanuoo ¢GuUryp mo
pa3MYHBIM TPU3HAKaM, BBIIOIHATH HEOOXOIUMBIE OMOJHHUTEIBHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh TOHSATHUSMH: JIBUWKEHHE B  IMPOCTPAHCTBE,
HapauieJIbHBI MEPEHOC, CHMMETPHUsI Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA0OUS, TOM00HBIE QUTYPHI; YMEHUE
pacro3HaBaTh paBHbIE W MOJOOHBIC (UTYpHL, B TOM YHCJIEC B HPHUPOJE,
UCKYCCTBE, apXHTEKTYpPE; MCIOIb30BaTh FT€OMETPHUYCCKUE OTHOLICHUS MIPU
pelIeHHH 3alad; HAXOJHWTh TI'€OMETPHYCCKUE BEIMYHMHBI (IUIMHA, IO,
oA b, 00bEM) MpH PElICHUH 3a7a4y U3 JPYrHX YYeOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HM; YMEHHE BBIYHUCIISITH T'€OMETPHYCCKUE BEIUYUHEI
(umHa, yrom, IIOHIaab, OOBEM, IUIONIAJh MOBEPXHOCTH), HCIOJIB3YS
U3y4eHHbIe (GOPMyNIBI M METOIBI, B TOM YHCJE: IUIOLIAJb MOBEPXHOCTH
NUpaMUzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUomaas chepsl; 00bEM Kyoda,
HPSIMOYTOJIBHOTO  MApajUIeieNuIe/a, MUPaMHIbL, TPH3MBI, HIAHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 00BEMOB MOIO0HBIX (QUTYP

12

YMeHue onepupoBaTh NOHATHUAMHU: MPSIMOYTOJIbHAsI CUCTEMa KOOpAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJHWHATHI BEKTOPAa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCIIO, pa3jokKeHUWe BeKTopa Mo 0asucy,
CKAJIIPHOE MPOM3BEACHUE, BEKTOPHOE IPOMU3BEIACHUE, Yroll MEXIYy
BEKTOPAMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOJ

JUISL pEIIeHUs TeOMETPUUYECKUX 3aa4 U 331a4 APYTruX Y4eOHBIX IPEIMETOB

13

YMenue BBI6I/IpaTI> MOAXOAAIIMNA METO s pelICHUA 3a/la4r; IOHUMAHUC
SHAYUMOCTH MATEMATUKHW B HU3YUYCHHM INPUPOJHBIX H 06I_HCCTBCHHI)IX
nmponeccoB u HBHGHHﬁ; YMCHHUC pPaCIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUC MMPHUBOJUTH IMPUMCPBI MAaTEMATUUYCCKHUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaT€eMaTHYECKOU HAYKH




INEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEHT COIepPKAHUA
1 Yucna v BIYKUCICHUS

11 Harypanbable u nensie yucna. [[pu3Haku 1eTMMOCTH IeNTbIX YHCeT

12 Pannonanbupie  uncina. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, MPOIICHTHI,
' OeCKOHEUHbIE TIEPUOTUUECKUE IpOOH

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

14 Crenens ¢ 1enbM nokaszareseMm. CTeneHb ¢ palloHabHBIM MToKa3aTesneM. CBoicTBa
' CTETEeHH

15 CuHyC, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTE€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuunbie 1 HATypaIbHBIC JTOTAPU(MBI

JetictButenbHple  4ucna. ApupMETHYECKHE OIepalud ¢ JICHUCTBUTCIBHBIMU
1.7 yrcnamu. [IpubnnxEHHble BHIYMCICHUS, TPaBUIa OKPYTJICHHs, TPUKUAKA U OLlEHKa
pe3yJibTaTa BBIYUCICHUI

1.8 [IpeobpazoBanue BeIpaKECHHIMA

1.9 KowmrnekcHbie yrcna
2 VpaBHEHHs 1 HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHHUS

2.3 TpuronomeTrpuyeckue ypaBHEHUS

2.4 [TokazaTenpHbIC U JOTapUDMUUECKUE YPABHEHUS

2.5 Ilenwie 1 1poOHO-palIMOHATLHBIE HEPABEHCTBA

2.6 HppanronanbHble HEPABEHCTBA

2.7 [TokazaTenpHbIC U JOoTapUDMUUECKIE HEPABCHCTBA

2.8 Tpuronomerprdeckue HEpaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUN U HEPABEHCTB

2.10 YpaBHEHMs, HEpAaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu

211 Martpuiia CuCTeMbI JIMHEWHBIX ypaBHeHUN. OTnpeenuTenb MaTpHUIlbI
3 OyHKIMY 1 TpaduKu




Oynkuus, cnocoObl 3anaHus ¢yHkuuu. ['papux dysxkmumn. B3aumsao oOparHbie

3 ¢ynkunu. YétHeie n HeuéTHBIe GyHKIMU. [leprnoanueckue GpyHKINH
OOnactp ompeneneHuss M MHOXKECTBO 3HadeHMi ¢yHkuuu. Hymn ¢dyHkmmm.
3. [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBI (yHkuuu. HauOomnbliee ¥ HamMeHblee 3HAaYCHHE
GYHKIMH HAa IPOMEKYTKE
33 CreneHHass (yHKIOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. 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 QyHKINH, UX CBOWCTBA U IpaduKu
36 Touku paspeiBa. AcuMnToThl rpaduxoB Qynkmuii. CsoiicTBa  QyHKIMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUA OCIEA0BATEILHOCTEMN
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0XKHBIX IPOLIEHTOB
4 Hauana maTtemaTudeckoro aHanusa
4.1 [TpousBoanas pynkmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHneHrne NTPOU3BOAHOW K HCCIICNOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOOJNbIIEro U HAaMMEHbIIEro 3HaueHus (QYHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5) MHoOXecTBa U JIOTuKa
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KomOuHaropuka
7 ['eomerpus
7.1 ®durypsl Ha IIIOCKOCTH
1.2 [IpsiMbI€ ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 NOBEPXHOCTH BPALICHUS
7.5 Koopaunatsl 1 BEKTOpbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

JI. C. Atanacsu, B.®. byry3os, C.b. Kanomiesa u ap. ['eomerpus. YueOHuk
s 10-11 kmaccoB 061eoOpa3oBaTeNbHbIX yupekaeHuil. bazoBbiit u

npoduasHbIN ypoBeHb. MockBa. [Ipoceemienne.2023 r.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

JI. C. AtanacsH, B.®. byry3os, C.b. Kagomiesa u ap. ['eomerpus. YueOHuK Ais
10-11 kmaccoB 0611e00pa3oBaTeNbHBIX YUpexkaeHud. ba3oBblil u mpounbHbIMA
ypoBeHb. Mockaa. IIpocsenienue.2023r.

-b.I'. 3uB. [lunaktnueckue Marepuaisl o reometpuu 1 11 kiacca. Mocksa.
[Tpocenienne.2023r.

-C.M. CaaxsHn, B.®. byry3os. M3yuenue reomerpuu B 10-11 kiaccax. Knura mis
yuurensa. Mocksa. [Ipocsenienune.2017

-E.M. PabunoBud Maremartuka. 3a1aqu Ha TOTOBBIX yepTexax. ['eomerpus. 10-
11 xmaccer. Mocksa. MJIEKCA. 2018

-A.Il. Epmiosa, B.B. T'ono6opoasko. Maremartuka. Y CTHbIE TPOBEPOUYHBIE U

3auétHble padoThl. YcTHas reomerpusi. 10-11 kmaccel. Mocksa. MJIEKCA. 2018.
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