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1. IHOACHUTEJIbBHAA 3AIIUCKA

I'eometpus sBnsieTcs oHUM U3 0A30BBIX KYpCOB Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHMsl, TaK
Kak oOecreynBaeT BO3MOXHOCTh H3YYCHHMS IMCUUIUIMH €CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH U
MPEeIMETOB T'yMAaHUTAPHOTO IHKIJIA. [IOCKOJBKY JIOTHYECKOE MBIIUICHHE, (opMUpyeMoe MpHu H3ydeHHH
00y4aromuMHCs TOHATUHHBIX OCHOB T'€OMETPUH, MIPU JT0KA3aTEIBCTBE TEOPEM U IOCTPOCHUH ETIOYKH
JIOTUYECKUX YTBEP)KICHUM MpU PEIICHWH I'€OMETPUYECKUX 3ajady, YMEHHUE BBIABUTaTb U OINPOBEPraTh
TUIOTE3bl HENOCPEACTBEHHO HCHOJB3YIOTCS NpPU PEIIEHUH 33/ad E€CTECTBEHHO-HAayyHOro IMKIA, B
YaCTHOCTH (PM3UYECKUX 3ajad.

Lenb ocBoeHus mporpaMMmel yueObHoro kypca «l'eomerpusi» Ha yriyOJ€HHOM ypOBHE — pa3BUTHE
UHIUBUAYAJIbHBIX CIIOCOOHOCTEM OOydaroluxcsi HpU M3YYEHHMM T[EOMETPUH, KaK COCTaBIISIIOLLEH
npeaMeTHo# obmactu «MareMmaTika U nHGOpMaTHKa» Yepe3 odecredueHrne BO3MOKHOCTH MPHOOPETEHUs
U HCII0JIb30BaHUS OoJiee ITyOOKHX T'€OMETPUUECKUX 3HAHUM U JIEHCTBHI, cieIU(PUUHBIX T€OMETPUH, U
HEOOXOJIMMBIX [UIsl YCHEIIHOIO MNPO(EeCcCCHOHAIBHOTO 00pa30BaHMs, CBSA3aHHOTO C HCIIOJIb30BAHUEM
MaTeMaTHKH.

[IpropuTteTHBIMU 3aayaMM Kypca T€OMETpPUM Ha YriIyOJIEHHOM YpPOBHE, PACIIUPSIOMIMMU U
YCUJIMBAIOIIUMHU Kypc 6a30BOr0 YpOBHS, SIBISIOTCS:

paciiupeHue NpeICTaBICHHUS O T'€OMETPUM KaK 4YacTH MHMPOBOM KyIbTYphl U (OPMUPOBaHUE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPY)KAIOIIIUM MHUPOM;

(dbopMupoBaHHE TPEACTABIEHUS O TNPOCTPAHCTBEHHBIX (GUIypaX KaKk O BaXKHEHIINX
MaTeMaTHYEeCKUX MOJIEJISX, MO3BOJISIOIINX ONMUCHIBATh M U3Yy4aTh pa3HbIE SIBJICHUS OKPY)KAIOLIEro MUPA,
3HaHUe NMOHATUHHOIO amnmnapara 1o pasjeny «CtepeoMeTpusd» yueOHOro Kypca reoOMeTpuu;

(dbopMHpOBaHHE YMEHHUS BJIAJIETh OCHOBHBIMHU MOHSTHUSMH O MPOCTPAHCTBEHHBIX (QUIypax U UX
OCHOBHBIMH CBOMCTBaMHU, 3HAaHUE TEOPEM, (POPMYI U yMEHUE UX IPUMEHSATh, YMEHHUS I0Ka3bIBATh TEOPEMBI
Y HaXOJUTh HECTaHIAPTHBIE CIIOCOOBI pellIeHUs 3a1ay;

(opMupoBaHHE YMEHUS pacllO3HaBaTh HA YEPTEKaAX, MOAEISAX U B PEaIbHOM MUPE MHOTOT'PaHHUKH
U TeJla BPAIlleHUs, KOHCTPYHPOBATh T€OMETPUUECKUE MOJCIIH;

(dbopMupoBaHHE MOHMMAHUS BO3MOKHOCTH aKCHOMATHYECKOTO IOCTPOCHHsSI MaTeMaTHYECKUX
Teopui, GopMuUpoBaHUE NOHUMAHUS POJIM AKCUOMATUKH NIPH IPOBEACHUHN PACCYKICHUH;

(dbopMupOBaHHE YMEHUS BJIAJIETh METOJAMH J0Ka3aTeIbCTB M aJTOPUTMOB pELICHHS, YMEHHUS UX
IIPUMEHS T, IPOBOAUTD JOKA3aTEJIBHBIE PACCYKICHUS B X0I€ PEIIEHUS CTEPEOMETPUYECKUX 3a1a4 U 3a1a4
C IPAaKTUYECKUM coJiepKaHueM, (popMUpOBaHME MPEACTABICHUS O HEOOXOAUMOCTH JI0KA3aTEeNIbCTB MPU
00OCHOBaHMM MAaTEMATUYECKUX YTBEPXKAECHUH U pOJM AKCMOMAaTHKH B IPOBEJICHUM JAEAYKTHBHBIX
paccyxJIeHUI;

pa3BUTHE U COBEPIICHCTBOBAHNE UHTEIUIEKTYAJIbHBIX U TBOPUECKHX CIIOCOOHOCTEN 00ydaroLuxcs,
[IO3HABATEIbHON AKTUBHOCTH, HCCIIENOBATEIbCKUX YMEHHMM, KPUTUYHOCTH MBIIUICHHSA, HMHTEpeca K
U3Y4YECHHUIO T€OMETPUH;

(dopmupoBaHue (PyHKIHOHAIBLHON I'PAMOTHOCTH, PEJIEBAHTHON I'€OMETPHM: YMEHUS paclio3HaBaTh
IPOSIBICHUS T'€OMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHBIX >KM3HEHHBIX
CUTyallUsX M TP U3YyYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUA 3aBUCHUMOCTEH H
3aKOHOMEPHOCTEH, MOJCIUPOBAHUS pPEAIbHBIX CHUTyallui, MCCIENOBAaHUS IIOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALIMY [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMU COJiepKaTeNbHBIMM JHMHUSAMU YydeOHoro kypca «l'eomerpusi» B 10-11 kmaccax
ABIAIOTCS: «lIpsMBble U IIIOCKOCTH B TPOCTPAHCTBEY, «MHOTOrpaHHUKNY, «Tena Bpamenus», «Bekropsl u
KOOPJMHATBI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBE.

CoopmynupoBannoe Bo PI'OC COO TpeboBaHME «yMETh ONEPUPOBATH MOHATHIMMY,
peleBaHTHBIMM T'€OMETPUM Ha YriIyOoJaéHHOM ypoBHe oOyueHus B 10—11 kiaccaX, OTHOCHTCS KO BCEM
coJiepKaTelbHbIM JIMHUAM Y4eOHOTO Kypca, a (opMUpOBaHUE JIOTHYECKUX YMEHMH paclpenensercs: He
TOJIBKO MO COJepXkaTelbHbIM JHMHUSAM, HO W 1o roiaMm oOydenusi. CoaepxaHue o0pa3oBaHus,
COOTBETCTBYIOIIleE MpPEIMETHBIM pe3ynbTraTaM ocBoeHust dexepanbHOi paboueil HporpaMMsl,
pacrpesieIEHHBIM 110 TOAaM 00yuYeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPUHLIMIHAIBHBIM BOIIpocaM oOyvaromuecs: 00paIiagiuch HEOJHOKPATHO. DTO MO3BOJIIET OPraHU30BaTh
OBJIQJIECHUE TEOMETPUYECKUMHU TMOHSITUAMM M HaBBIKAMU IIOCJIEIOBATEIBbHO M IOCTYNATENIBHO, C



COOJIO/ICHHEM TPHHIMIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAaHUS BKIIOYaTh B OOILIYI0 CHUCTEMY
rEOMETPUYCCKUX TIPEACTABICHUN OOy4arommxcs, pacumpsis W yrnyonss e€, oOpasys NpOYHBIC
MHOYKECTBCHHBIC CBSI3H.

[Tepexo/1 K U3YYCHUIO TEOMETPUH Ha YrIIyOJIEHHOM YPOBHE TI0O3BOJISICT:

co3gatb ycnoBus g auddepeHnmanuy  oOydeHHUs, MOCTPOCHHUS  WHIAWBUIYATBHBIX
00pa3oBaTeNIbHBIX IMPOTPaMM, OOECIECYUTh YIrIIyONEHHOE W3YyYEHHUE TEOMETPHH KaK COCTaBJISIOLICH
yueOHOro npenmera «MaTeMaTHKay;

MOJITOTOBUTH O0YYAIOIINXCS K MPOJIODKCHUIO U3YyYCHUSI MATEMATUKU ¢ Y4ETOM BbIOOpa Oyyiieit
npodeccun, 00ecreyrBas NPEeMCTBEHHOCTh MEXTy OOLIMM U MPO(GECCUOHAIBLHBIM 00pa30BaHUEM.

Ha nzyuenne yue6HOTO Kypcea «I'eomerpus» Ha 6a30BoM ypoBHE oTBoauTCst 136 yacos: B 10 kinacce
— 68 yacos (2 Jaca B Hezeno), B 11 kitacce — 68 yacos (2 yaca B HeIeIio).

HopmatusHnebie akThl 1 yueObHo- | Denepanbhbiil 3akoH ot 29.12.2012r. Ne 273-D3 «O06 oOpazoBanuu
METOINYECKHE NOKYMEHTHI, Ha B Poccuiickoit ®@enepannmn» (¢ uzmeHeHussMu ot 19.12.2023r. Ne
OCHOBAHHUH KOTOPBIX 618-D3, B seiicTBYyIOMICH peaKIHK);

[Ipukaz Munnpocsemenuss Poccun Ne 808 ot 10.11.2025r.
«O BHECEHWU W3MEHEHHI B HEKOTOphIE NpHKa3bl MHUHHCTEpCTBA
npocseleHus Poccuiickoit denepannu, kacatomnyecs (enepaibHbIX
00pa3oBaTeNbHBIX TPOTpaMM HAYAIBHOTO OO0IIeTo 00pa3oBaHMS,
OCHOBHOTO 00111eT0 00pa30BaHUs U CPEIHEr0 00IIEro 0Opa30BaAHUSM
3apeructpupoBad MuntoctoM Poccun Ne 85296 ot 11.02.2026r. n
oduimansHo onmyonukosal 12.02.2026r.;

[Ipuka3z Munucrepcra npocsemenus Poccniickoit @enepanuu oT
09.10.2024r. Ne 704 «O BHECEHUU U3MEHEHU B HEKOTOPBIE MPUKA3bI
MunucrepcTBa MPOCBEILICHUS Poccuiickoii ®denepanuu,
Kacamommuecss  QenepanbHbIX ~ 00pa30BaTENbHBIX  MPOTPAMM
Ha4aJIbHOTO 00111eT0 00pa30BaHusl, 0OCHOBHOTO OOIIETro 00pa3oBaHus
W CpPEeIHEro o0Iero oopa3oBaHus»,;

®denepanbHbIN MepeyYCHb y4eOHUKOB, JIOTTYILIEHHBIX K
UCIIOJIb30BAHUIO TMPU pealu3alii HMEIOIIUX TOCYAAPCTBEHHYIO
aKkpenuTanui obpazoBarenbHbIX mporpamm HOO, OO0 u COO,
YTBEPKICHHBIM TprukazoM MunnpocBemenuss Poccun Ne 769 ot
05.11.2024r., ¢ nocneayomUMU U3MEHEHUSIMU,

O6mactroit 3akoH oT 14.11.2013r. Ne 26-3C «O06 obpa3zoBaHuu B
Pocrosckoit o6mactuy» (¢ m3amenenusmu ot 03.10.2025r.);

IIpukaz MunucrtepctBa npocsenienus Poccuiickonn @eneparuu OT
12.08.2022r. No 732 «O BHeceHHMH HU3MEHEHUN B (QenepaabHBbIii
roCy/IapCTBEHHBI 00pa3oBaTeNbHBIN CTaHAAPT CPEAHEro O0OIIero

pa3zpaboTaHa mporpamMmma

o0pa3zoBaHwus, YTBEPKICHHBI MIPUKa30M MuHnuctepcTBa
obOpazoBanus u Hayku Poccuiickoit denepanuu ot 17.05.2012r. Ne
413»;

OenepanbHas oOpa3oBaTenbHas MPOrpaMMa CpPEIHEro OOMIero
oOpa3oBaHus DOII COO, YTBEPKJICHHA MIPUKA30M

Munnpocseuienus Poccun Ne 371 ot 18.05.2023r.;

[Tonoxenuem o paboueit mporpamme yaeOHBIX TPEIMETOB, YUSOHBIX
KypcoB (B TOM 4HCIIE BHEYPOUHOH JEATENBHOCTH), Y4EOHBIX
moynel «MBOY Jluneit Ne 13» (ITpuxaz Ne 321 ot 29.08.2026r.).
OcHoBHast oOpa3oBaTenbHas MporpaMma CpeAHEero  OoOIIero
obpazoBanuss MbOVY «Jlumeii Ne 13» na 2026 — 2027 y4eOHbIi O
(ITpukaz Ne 292 ot 29.08.2026r.);




VYueOubIit IJ1aH MYHULIUIIAJIBHOTO OX0/DKETHOTO
0011e00pa3oBaTenpHOTO  yUpexaeHus ropoja PocroBa-Ha-J[oHY
«JIuneit Ne 13» na 2026-2027 yuebuslii rox (npuka3z nmo MbOY
«JInmeit No 13» Ne 290 ot 29.08.2026r.);

Kanennapusiii yueOnsiii rpagux MBOY «Jluneii Ne 13» na 2026 —
2027 yueOnslii rog (npuka3 no MbOY «JIuueir Ne 13» Ne 286 ot
25.08.2026r.);

Pabouas nmporpamma Bociutanust MBOY «Jlureit No 13»;

PaGouast mporpamma yueOHoro npeamera «'eomerpus» st 11 «Ax»
KJacca cpeaHero oomiero oOpa3oBaHusi.

OO0111e€e KOJIMUECTBO YacoB B roj, | B coorBerctBun ¢ YueOHbIM IuianoM MBOY «JIumerr Ne 13»

KOJIMYECTBO YacOB B HEJIEIIO, (ITpukaz Ne290 ot 29.08.2026) nHa 2026-2027 yueOHBIH Troja Ha

IUTAaHUPYEMBIX Ha U3y4EHUe u3ydeHue maHHoro kypca B 11 «Ay» kmacce B 2026-2027 y4ueOHOM

JAHHOTO Kypca B COOTBETCTBUU | roAy OTBoAMTCS 68 yacoB (2 yaca B HEZEN0), Ha OCHOBaHWUM

C y4eOHBIM IJIAHOM JIULIES Kanennapuoro yuednoro rpadpuka MBOY «Jluneit Ne 13» (ITpuka3s
Ne 286 o1 25.08.2026r.) Ha 2026-2027 y4eOHBII O/ TPETYCMOTPEHO
68 gaca.

2. COAEP)XAHME OBYYEHUS
11 KJIACC

Tena ppamenust

[TonsATHS: UMAMHIpUYECKask TOBEPXHOCTh, KOHMYECKasi IOBEPXHOCTh, chepruyecKkasi IOBEPXHOCTD,
oOpasyromue moBepxHOcTel. Tenma BpamieHWs: MWIMHIP, KOHYC, YCEUEHHBIM KOHYyC, cdepa, mrap.
B3aumnoe pacnosnoxkenue chepbl M MIOCKOCTH, KacarelbHasl IIIOCKOCTh K cdepe. M3o0pakeHnue Ten
BpallleHUs Ha TIOCKOCTH. Pa3BEépTka nmimmuHapa u konyca. Cummerpust cepsl U mapa.

O6béM. OcHoBHBIE cBoWicTBa 00BEMOB Tenl. Teopema 00 00BEME MNPSAMOYrOJHHOTO
napajuienenunena u cieAactsus u3 He€. O0bEM NpsAMON M HaKJIIOHHOW MPU3MBbI, LIUIUHAPA, TUPAMUIbI U
KoHyca. O0bEM 11apa U MIapoBOT0 CETMEHTA.

KoMOunanuu ten BpalieHuss U MHOTOTpaHHUKOB. Ilpu3ma, BnucaHHas B LWIMHJpP, ONMCAHHAs
okoJsio nmiuHapa. Ilepeceuenue cdepsl u mapa ¢ miockocTbio. Kacanue mapa u cdepsl MIOCKOCTbIO.
[TonsiTHE MHOTOTpaHHUKA, OMKMCAHHOTO OKOJIO cdepbl, ceppl, BIUCAHHON B MHOTOI'PDAHHUK WIH TEJO
BpalCHUS.

[lnomanas mMOBEpXHOCTM NMIMHApPA, KOHyca, Iuomanb cdepbl u e€ yacteil. IlomoOue B
npoctpancTBe. OTHoLIeHHE O0BEMOB, IUIONIaEl MoBepxHOcTel mNonoOHBIX ¢uryp. IIpeoOpasoBanue
noao6usi, roMmoTeTHs. Pemenre 3a1a4 Ha MIIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKIX METOJIOB.

[TocTpoeHne ceyeHH! MHOTOTPAaHHUKOB M TEJ BpAIICHUS: CEUYCHUS UWIMHIpa (MapajljieibHO U
MEPIEeHIUKYIAPHO OCH), CEUeHUs] KOHYca (MapaielbHble OCHOBAHUIO M MPOXOIAIINE Yepe3 BEPIINHY),
CEYEeHMs I11apa, METOAbl NOCTPOEHUSI CEUYECHUM: METOJ CJIEJ0B, METOJ BHYTPEHHErO IMPOEKTUPOBAHMUS,
METO/] IEPEHOCA CEKYIIEH TIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mnpoctpancTtBe. Omnepauuu Haj BEKTOpaMu. BEKTOpHOE YMHOMKEHUE BEKTOPOB.
CpolicTBa BEKTOpHOro yMHOxeHus. [IpsmoyronbHas cuctema KoopauHaT B npocTpaHcTBe. KoopauHarsl
BekTopa. Pa3znoxenue Bektopa mno 6asucy. KoopauHaTHO-BEKTOPHBIH METOJ TpU  pELICHUHU
reOMETPUYECKUX 3a/a4.

JABHKEHHS B IPOCTPAHCTBE

JlBmwxkenust npoctpanctBa. OtoOpakeHus. JBmwxkeHus u paBeHcTBO ¢uryp. OOmue cBoiicTBa
JBYOKEHUN. Bupl IBHKEHUI: TapajlIeIbHBIN IEPEHOC, LIEHTPaIbHAs CAMMETPUS, 36pKajbHasi CHMMETPHS,
MOBOPOT BOKPYT npsimoid. [IpeoGpazoBanus monodus. [Ipsamas u cdepa Ditnepa.



3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUS

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpa:kianckoe BociuTaHHe:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW IMO3HMIIMK OOYYArOMIErocss KaK aKTHBHOTO M OTBETCTBEHHOTO
YIeHa POCCUMCKOTO OOIIECTBA, MPEACTABICHUE O MATeMaTHYEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SABICHUH, IPOICAYP IPasKIaHCKOTO 001ecTBa (BEIOOPEI, OIPOCH U IPYTOe), yMEHUE
B3aMMO/ICHCTBOBATH C COIMATLHBIMA HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKITUSMU ¥ Ha3HAUYCHUEM;

2) naTpuoTHYecKOe BOCIUTAHHE:

c(OPMHUPOBAHHOCTh POCCUNCKON TIpaKIAaHCKOM WACHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSIIIIEMY POCCUWCKOM MAaT€MaTHUKH, IEHHOCTHOE OTHOUIEHHE K JIOCTHKEHHSIM POCCHUCKUX
MAaTE€MaTUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJIbI, MCIOJb30BAaHUE 3TUX JIOCTHKEHUN B JIPYTHX
HayKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHE JIyXOBHBIX LEHHOCTEH pOCCUIICKOro Hapoaa, cHOopMHPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUS, dTUYECKOTO IMOBEICHHUS, CBSI3aHHOTO C MPAKTUYECKUM TMPHUMEHEHUEM OCTIDKCHHH HAyKH M
JESTETHFHOCTBIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIAJIa B MIOCTPOCHHUE YCTOMYUBOTO OYaYIIIETo;

4) acTeTH4YECKOE BOCIIMTaHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETHKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUH, paCCYKICHUM, BOCTIPUUMYNBOCTh K MATEMAaTHYECKUM aCIEKTaM Pa3IUIHbBIX
BHJIOB UCKYCCTBA;

5) pusnyeckoe BociuTaHue:

c(OpMHUPOBAHHOCTh yYMEHHUSI MPUMEHSATh MaTeMaTHYeCKUe 3HAHUS B HMHTEpecax 3J0pPOBOTO U
0e3o0macHoro 0o0pasza KU3HU, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3[0pOBbIO (30pOBOE MHUTAHUE,
cOalaHCUPOBAHHBIA PEKUM 3aHATHA W OTAbIXa, PEryysipHas (u3nyeckas aKTHUBHOCTH), (pu3myeckoe
COBEPILEHCTBOBAHUE IIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIIBHOMN JAEATENBHOCTHIO;

6) TpyaoBOe BocIUTaHME:

FOTOBHOCTh K TPYAY, OCO3HAaHWE IICHHOCTH TPYIOJIOOMS, HMHTEpPEC K pa3IU4HbIM cdepam
podeccuoHaAbHOM 1eATeNbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUIIOKEHUSIMH, YMEHHE COBEPILIATh
OCO3HAHHBII BbIOOp OyaylIel podeccruu U peann30BbIBATh COOCTBEHHBIE KU3HEHHbIE I1JIaHbl, TOTOBHOCTh
U CIOCOOHOCTh K MaTeMaTUYeCKOMY OOpa30BaHHUIO M CaMOOOpPa30BAHUIO HAa MPOTSIKEHUH BCEH KU3HU,
TFOTOBHOCTb K AKTUBHOMY YYaCTHIO B PELIICHUU IPAKTUYECKUX 3a]]a4 MATEMaTUYECKO HAPABICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTH IKOJIOTUYECKOUN KYIbTYPhl, IOHUMAHUE BIUSHUS COLIMATBHO-IKOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHME MPHUPOJHOM W COLMAIBHON Cpeibl, OCO3HaHWE TJ00aIbHOrO XapakTepa
9KOJIOTHYECKUX MPOOJeM, OpPUEHTAlMs Ha TPUMEHEHHE MaTeMaTHUECKUX 3HAHUI JIs peuieHus 3aaad B
o0JacTu OKpYyKarllel cpefpl, MIIAaHUPOBAHUE MOCTYIKOB U OIEHKM MX BO3MOXKHBIX MOCIEACTBUMN IS
OKpYXaroIlEen Cpebl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 00IIIECTBEHHOW MPAKTUKH, MOHIMAaHUE MaTeMaTHIEeCKON HayKH Kak chepbl YeTOBEUECKOM IeATeIbHOCTH,
3TanoB €€ pa3BUTHS M 3HAYMMOCTU JJI1 PAa3BUTHUS LIMBWIM3ALMHU, OBJIAJICHUE S3bIKOM MaTEeMaTUKU U
MaTeMaTHYeCKOM KyJIbTYpOU KaK CPeICTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITENIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3VYJIbTATBI
Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble jJornueckue aeiicTBUA:



BBISIBIISATh M XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKM MATEMaTHUYECKUX OOBEKTOB, MOHATHH,
OTHOIIEHUHA MEXy MOHATUAMH, POPMYIUPOBATH OMPEACTICHHS TOHITUH, YCTAaHABIMBATD CYIECTBEHHBIN
MPU3HAK KJIacCH(PUKALMU, OCHOBAHUS JUIs 0000IICHUS M CPABHEHUS1, KPUTEPUH MTPOBOAUMOTO aHAIIN3A;

BOCIPUHMMATh, (OopMyaHpoBaTh U NpeoOpa3OBbIBaTh CYXKJICHHs: YTBEpAUTENbHbIE U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISBJIATh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U M MPOTHBOPEUUs B (paKkTax, JAHHBIX,
HAOJIONEHUSAX M YTBEPXKACHUSAX, MpelaraTb KPUTEPUM IS BBISIBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUNI;

JieNlaTh  BBIBOJBI C HUCIHOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEJIBHO JI0OKA3aTelbCTBA MAaTEMaTUYECKUX YTBEPKICHUM (IIpsAMbIE U OT
MIPOTUBHOT0), BBICTpauBaThb apPryMEHTALUIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXICHUS U BHIBOIbI;

BBIOMpaTh croco0O pemieHus y4eOHOHM 3adauu (CpaBHUBATh HECKOJIbKO BAapUAHTOB peIlIEHUS,
BbIOMpaTh HanOoJIee MOAXOASIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibCKkue 1eHCTBUA:

HCIOJIb30BAaTh BOIPOCHI Kak MCCIEN0BATENbCKUM HHCTPYMEHT MO3HaHUS, (OpMYyIUpOBaThH
BOIPOCHI, (PUKCUPYIOIIHNE MPOTUBOpEUNE, MpodieMy, ycTaHaBIMBaTh UCKOMOE U JaHHOE, (JOpMUPOBATH
TUIO0TE3Y, aprYMEHTHPOBATh CBOIO MO3UIINI0, MHEHHE;

MPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HUCCIIEIOBAaHUE 0 YCTAHOBIIEHUIO
OCOOEHHOCTEl MaTeMaTHYeCKOT0 OOBEKTa, SIBJIECHHUS, IpOIlecca, BBISBICHUIO 3aBUCUMOCTEH MEXIy
o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMH;

CaMOCTOSITENIBHO  (OPMYJIMPOBAaTH OOOOLIEHUS] U BBIBOJBI IO pe3ylbTaTaM MPOBEIEHHOTO
HaOJIO/IEHUs, MCCIEIOBaHUsA, OLIEHUBAaTh JIOCTOBEPHOCTh IIOJYYEHHBIX pe3yJbTaToOB, BBIBOJAOB U
000011IeHMI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLECCA, a TAK)KE BBIIBUIATh IPEIIOJOKEHUSA O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISABIIATE 1€(UIMTHI HH(OPMALIUH, TaHHBIX, HEOOXOAUMBIX [yl OTBETA HA BOIIPOC U AJIS pELLICHHUS
3a/1a4H;

BbIOMPATh MH(OPMALMIO U3 UCTOUHUKOB PA3JIMYHBIX THUIIOB, aHAIU3UPOBATh, CUCTEMATU3UPOBATh
U MHTEPNPETUPOBATh MH(POPMALMIO pa3IMYHbIX BUAOB U GOPM IIPEJCTABICHHUS;

CTPYKTYpUpPOBaTh HH(POPMALUIO, MPEACTaBIATh €€ B Pa3IU4HbBIX (opMmax, HUIFOCTPUPOBATH
rpaguvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSITENILHO CHOPMYINPOBAHHBIM KPUTEPUSIM.
KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Oo0wmenne:

BOCIPUHMMATh U (POPMYIMPOBATh CYXJECHUS B COOTBETCTBUM C YCIOBUSAMHU U LIEISIMU OOILEHUS,
SCHO, TOYHO, I'PaMOTHO BBIP@XaTb CBOIO TOYKY 3PEHHsS B YCTHBIX M IIMCBMEHHBIX TEKCTaX, AABATh
IIOSICHEHMSI 110 XOAY PELICHMS 3a7a4l, KOMMEHTUPOBATh [IOJIyYEHHBIH PE3yJIbTaT;

B X0/ 00CY)XJICHH 3a/1aBaTh BOIPOCHI 110 CYILECTBY 00CYKAaeMOl TeMbI, TPOOIEMBI, perraeMoi
3a/lauM, BBICKA3bIBaTh WJEH, HALICJICHHBIE HAa IIOMCK PEIIEHUs, COIOCTABIATH CBOU CYXKJIEHUSA C
CYXJICHUSIMH JAPYTUX YYAaCTHUKOB JTHAJIOra, 0OHAPYKHUBATh PAa3IMuKe U CXOACTBO MO3UINN, B KOPPEKTHOM
bopme GpopMyTHpOBaTH Pa3HOIIACHSI, CBOU BO3PAKEHUS;

NPEACTABIATh PE3YAbTaThl PEIICHUs 3aJayd, OJKCIEPUMEHTAa, WCCIECJOBAaHMs, IPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBHICTYIJIEHHS € Y4E€TOM 3a/ad Ipe3eHTalMM U O0coOeHHOCTei
ayIUTOpHUH.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NeficTBUS

Camoopranmn3anus:

COCTaBJIATH IUIAH, AITOPUTM PELIeHU 3a/1au, BEIOMpPATh CIOCO0 PEIICHUs ¢ yIYETOM UMEIOIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIIEHHH C
y4€TOM HOBOI MH(pOpMAIHH.



CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJVIEKT:

BJIQJICTh HABBIKAMH II03HABATEIbHOW pe(IeKCHU KaKk OCO3HAHUS COBEPIIAEMBIX NCHCTBUN H
MBICTUTEIBHBIX MPOIECCOB, MX pPE3ylbTaTOB, BIAAETh CHOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIS
IpoLecca 1 pe3yJjbTaTa pelleHHsl MaTeMaTHYeCKON 3a/1auH;

IIPEBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTH IIPU PEIIEHUH 33]1a4l, BHOCUTh KOPPEKTUBBI
B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HANJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OIICHUBATh COOTBETCTBHE pPE3yJbTaTa LEIA M YCIOBHUSIM, OOBSCHSATH MPUYHHBI JOCTIKCHHS WU
HEIOCTHKEHHS PE3YJIbTATOB JIESTEILHOCTH, HAXOIUTh OIINOKY, 1aBaTh OL[EHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJbLHOCTD:

[IOHUMAaTh U UCIIOJIb30BATh IPEUMYIIECTBA KOMAHIHON ¥ UHIMBUIyallbHOW pabOThI IIPU pPELICHUH
y4eOHBIX 3aJa4, MPUHUMATh 1I€Ib COBMECTHOM AEATEIbHOCTH, IUIAHUPOBATh OPraHM3AlMI0 COBMECTHOM
paboTHI, pacpeiesaTh BUIbI pad0T, TOTOBAPUBATHCS, OOCYK/IATh MPOIECC U pe3ysbTaT paboThl, 000011aTh
MHEHHUS HECKOJILKHUX JTIOJICH;

y4acTBOBATh B IPyNNOBbIX (hopMax paboThl (00CYk1eHUS,, 0OMEH MHEHMH, «MO3TOBbIE LITYPMbI»
U UHBIE), BBINOJHATH CBOK 4YacTh PAabOTHI M KOOPIAMHUPOBATH CBOM JIEHCTBUS C JIPYTMMH YJI€HaMU
KOMaH/Ibl, OLICHUBATh Kaue€CTBO CBOETO BKJa/Ja B OOIIMN MPOJYKT MO KPUTEPUSIM, C(HOPMYIHPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICHCTBHSL.

MNPEJIMETHBIE PE3YJIbTATHI
K xoniy 11 kiacca oOydaromuiicss HAQyIUTCs:

L CBO60)IHO OnepupoBaTh IIOHATUAMMU, CBA3AHHBIMU C I.[I/IJ'II/IHJIPI/I‘—I@CKO?I, KOHUYECKON U
chepuvecKoit TOBEPXHOCTSAMU, OOBACHSITH CIIOCOOBI TTOTYICHHS;

® OIEPHPOBATH MOHATHIMH, CBSI3aHHBIMU C TEJTaMHU BPAIICHUS: [IHJIMHIPOM, KOHYCOM, cepoid u
1apoM;

® pacro3HaBaTh TeJa BpalieHus (IUIMHAP, KOHYC, cepa v map) U 0ObSICHATH CITOCOOBI TTOTYICHHS
TEJI BpAICHHS,

® KIacCUPHUIMPOBATH B3AUMHOE PACIOJIOKEHNE CPephl U MIIOCKOCTH;

® BBIYUCIISATH BEIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TENl BpPAIICHHUS, OOBEMBI M TUIOIIAH
MOBEPXHOCTEH MHOTOTPAaHHMKOB W TEJl BpAlICHUs, T'C€OMETPHUECKUX Tell C TPUMEHEHUEM
hopmya;

e CBOOOJHO OIEPUPOBATH TMOHSATUSIMH, CBS3aHHBIMH C KOMOHMHAIMSIMU TeJ BpAIICHUS W
MHOTOI'PaHHUKOB: MHOTOTPAaHHHK, BIMCAHHBIA B cepy M ONMMCAaHHBIA OKOJO cdepsl, chepa,
BIIMCaHHAsl B MHOTOTPAaHHUK WJIH TEJIO BPAICHHUS,

®  BBIYUCIISATH COOTHOIICHUS MEXY TUIOIIAISIMU TOBEPXHOCTEH U 00hEMaMU TOJO0OHBIX TEI;

e u300paxkaTh M3ydaeMmble (UTYPHI, BBIMOJHATH (BHIHOCHBIC) IUIOCKHUE YEPTEKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTh CEUCHUS TEJI BpAIllCHHSI,

® W3BJCKATh, HMHTEPIPETUPOBATh W TPEOOpPa30OBbIBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX

reOMETPUIECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaxX U PUCYHKAX;

CBOOOJTHO OTIEPHPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTNEpaIMy HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOH cUCTEME KOOPAMHAT;

pemarth TeoMeTpUUYECKUe 3a7auyd Ha BBIYHCIECHUE YTIOB MEXKIY MPSIMBIMH M IJIOCKOCTSMH,

BBIYHCIICHUE PACCTOSHUNH OT TOYKM J0 IUIOCKOCTH, B IIEJIOM, Ha MPUMEHEHHE BEKTOPHO-

KOOPJIMHATHOTO METO/Ia TIPU PELICHUY;

e CBOOOJHO OMEPUPOBATH MOHATUSAMU, CBI3aHHBIMU C JBMKCHHEM B IPOCTPAHCTBE, 3HATH CBOWCTBA
TIBUKECHUI;

® BBHITIOJHATh M300paYKEHUSI MHOTOTPAHHUKOB W TeJ BpallleHUs MPU MapalljieIbHOM MEpPeHoce,
IEHTPATbHOM CHUMMETPHH, 3€pPKATbHOW CHUMMETPUH, TIPU TIOBOPOTE BOKPYT MPSMOW,
npeoOpa3oBaHus 000U,



¢ CTpOUTH CCUHCHHA MHOI'OIPAHHUKOB MW TCJI BpaAlICHHA: CCUCHHUA LHUIMHApPA (HapaHJICHBHO u
NEPIEHANKYIISIPHO OCH), CEUEHMs KOHyca (IapajljielibHbleé OCHOBAHMIO M IIPOXOJSAIIUE Yepe3
BEpIIMHY), CEUECHHUS 11apa;

¢ HCIIOJIb30BaTb MCTOJAblI IMOCTPOCHUA CCUCHUM: METOJ  CJICOOB, MCTOA  BHYTPCHHCTO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH IIIOCKOCTH;

® JOKa3bIBATb 'COMCTPHUYCCKUC YTBCPIKIACHUA,

® [IPUMEHATH T€OMEeTpUUECKue (PaKThI Ui PELICHUS CTEPEOMETPUUECKUX 3a/1a4, PEANOIaraonnx
HECKOJIBKO IIaroB PEIIeHUs, €CJIM YCIOBUS MPUMEHEHHs 3a/1aHbI B SIBHOW M HESIBHOU (opme;

e pemath 3aJauyd  Ha JOKAa3aTeJbCTBO MaTeMaTHYECKMX OTHOIIEHUH W  HaXO0XKJIeHUe
TCOMETPHUUCCKUX BCINYHH,

¢ [IPUMCHATH IPOTPaMMHBIC CPCACTBA U SJICKTPOHHO-KOMMYHUKAIWMOHHBIC CUCTCMBI ITPHU PCIICHUN
CTEPEOMETPUYECKHUX 3a]1a4;

® [IPUMCHATH IIOJYYCHHBIC 3HAHHA Ha IPAKTUKEC: CPABHUBATH, aHAJIM3UPOBATH W OLCHUBATH
PCAIBHBIC CUTyallUU, TIPUMECHATb U3YYCHHBIC IMTOHATHA, TCOPCMBI, CBOMCTBA B nmponecce nmorncka
penieHus MaTeMaTU4ecKu CHOPMYITMPOBAHHOU TTPOOIIEMBI, MOJIETUPOBATh PEATbHBIC CUTYaIUH
Ha A3BbIKC TCOMETPHH, UCCIICAOBATE MTOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUEM I'COMCTPHICCKUX
MOHATUM M TeopeMm, ammapara aiareOpbl, peuiarb MNpaKTUYECKHe 3a/Jayl, CBS3aHHBIE C
HaXOXJICHUEM I'COMETPUICCKUX BEJINYHH,

® UMCTH NOPCACTaBJICHUSA 00 OCHOBHBIX DJTamax Pa3sBUTUA T'COMCTPHUU KakK COCTaBHOM YacTH
(yH1aMeHTa pa3BUTHS TEXHOJIOTUI.

IMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM TIPOT' PAMMBI

11 KVIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHusi
pe3yJibTara
6 I'eomeTpust

OnepupoBaTh  MOHATUSAMHU:  IIMHAPUYECKass  IOBEPXHOCTh,  OOpasyrouiue
6.1 UWIMHAPUYECKONH OBEPXHOCTH, LMIMHJIP, KOHUYECKas MOBEPXHOCTh, 00pa3yrolue
KOHUYECKOM MOBEPXHOCTH, KOHYC, chepruueckasi IOBEPXHOCTh

6.2 Pacno3naBate Tena Bpamenust (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYEHHUS TEJ BpaIlCHUS
6.4 KiaccudumupoBaTs B3auMHOE pacIioioxkeHue chepsl U MI0CKOCTH

OnepupoBaTb NOHATUSMHU: IIAPOBOM CEIMEHT, OCHOBAHHME CErMEHTa, BBICOTA
6.5 CEerMEHTa, IIapOBOMl CIIOM, OCHOBAHHME IIAPOBOrO CIJIOS, BHICOTA IIAPOBOrO CIIOS,
IIAPOBOM CEKTOP

Brrunciagars 00bEMBI U iomaaun HOBCpXHOCTGfI TCJI BpalllCHUA, TCOMETPUICCKHUX TCJII

6.6
C IPUMEHEHUEM (POPMYIT
6.7 OnepupoBaTh MOHATHIMH: MHOTOTPaHHUK, BIMCAHHBIN B Chepy U OMMCAHHBIN OKOJIO
' cepsl, cdhepa, BIMcaHHass B MHOTOTPAHHUK MJIH TEJIO BPaIlEHHs
6.8 BBIYMCIIATE  COOTHOLIEHUS MEXAy IUIOIAJAMUA TIOBEPXHOCTEW M 00BEMaMM
' OJOOHBIX TEN
6.9 N306paxkars u3ydaeMble (QUIYphl OT PYKH U C TIPUMEHEHHEM MPOCTHIX YEPTEKHBIX

UHCTPYMEHTOB




6.10

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP:
BU/] CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJI BPALICHHS

6.11

W3BnekaTb,  MHTEPHIPETUPOBATH U  MPeoOpa3oBbIBATH  MHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (HUrypax, MPEICTaBICHHYI0 Ha YEpTEKax U
pUCYHKax

6.12

[IpumensTh TeOMeTpHUYECKHE (AaKTBl ISl PEUICHHS CTEPEOMETPHUYECKUX 3ajad,
MPEIOJIaralInX HECKOJIBKO IIaroB PEIICHUs, €CII YCIOBHS IPUMEHEHHS 3a1aHbI B
SBHOU (opme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BpInonHATE NEUCTBUS CIOKEHUS BEKTOPOB, BBIYUTAHUSA BEKTOPOB M YMHOKEHUSA
BEKTOPA Ha YUCJIO, OOBACHITH, KAKUMH CBOMCTBAMH OHH 00JIaJal0T

6.15

[IpumeHsTs NpaBUiIO Napauieenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATUSMU: I€KAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, YrOJ MEXAY BEKTOpaMHu,
CKIISIPHOE IIPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPHI

6.17

Haxomuth cymMMy BEKTOpPOB U TNPOM3BEICHHE BEKTOpPA HA YHCIIO, YroJ MEeXAy
BEKTOpaMH, CKaJIpHOE TMPOU3BEICHHE, pacKiaiblBaTh BEKTOp IO JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3alIaBaTB IIJIOCKOCTH YPAaBHCHUCM B JIeKapTOBOﬁ CUCTEME KOOpAWHAT

6.19

Pemarts mnpocreiilue reomMeTpuuecKHe 3aJadyd  Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a

6.20

PemraTe 3aJa4d Ha J0Kas3aTCJIbCTBO MAaTCMaTHYCCKUX OTHOIIICHUH H HaXO0XJICHUC
TCOMETPHUUCCKUX BCIUYHUH II0 o6pa3uaM HUJIN aJlrOpuT™MaM, NPUMCEHSAA HU3BCCTHBLIC
MCTOAbI IPpXU PECIICHHUU CTAaHAAPTHBIX MaTEMAaTUYCCKHX 3aaa4d

6.21

[IpumeHsTH npocTeiiime MIPOrpaMMHBIE cpeactBa | AIIEKTPOHHO-
KOMMYHHKAIIIOHHbBIE CUCTEMBI [P PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

HpI/IBOI[I/ITB IMpUMEPBI MATEMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOAC U KH3HH,
pacino3HaBaTh HIPOABJICHUEC 3aKOHOB I'COMETPHU B UCKYCCTBE

6.23

HpI/IMeHﬂTb IMMOJIYYCHHBIC 3HAaHHWA Ha MPAKTUKE:. aHAJIM3UPOBATh PCAJIbHBIC CUTYyallun
U INPUMCHATH HU3YUCHHBIC IOHATHA B IIPOLCCCC IMOUCKA PCHICHUSA MATEMATUYCCKU
C(I)OpMy.]'II/IpOBaHHOI‘/'I HpO6J'IeMBI, MOZACIINPOBATh PCAJIbHBIC CUTYyallUM Ha A3BIKC
TCOMCTpUHU, UCCIICAOBATH TOCTPOCHHLIC MOACIIN C HCITOJIb30BAHUEM I'COMCTPHUUCCKUX
MOHATUH U TCOPECM, allllapara anre6pbl, pemaTb IPAKTUYCCKUEC 3a/la4u, CBA3AHHBIC C
HaXO0XKXJIACHHUEM I'COMCTPUYICCKUX BCIINYUH

11 KJIACC

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yIOINe IIMIHHIPHUECKON MOBEPXHOCTH, OCh
HWIMHAPUYECKONH moBepxHOoCcTU. [umuHAp: ocHOBaHHMS W OOKOBas TOBEPXHOCTH,
oOpa3ymolas 1 och, MJIOMIab OOKOBOH U MOTHON MOBEPXHOCTH




6.2

Konnueckasi moBepxHOCTb, 00pa3yrolie KOHUYECKON MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKOW moBepxHocTH. KoHyc: oCHOBaHMEe M BepuIuMHa, oOpasyromas ¥ OcCh,
Iomaab OOKOBOW W TIOJHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpa3yrolue u
BBICOTA, OCHOBAaHHUA U OoKoBas IMNOBCPXHOCTDH

6.3

Cdepa u map: neHTp, paauyc, AMaMeTp, IJIONIaIb OBEPXHOCTH chepbl. Bzanmuoe
pacrionoxenue cdepbl M IUIOCKOCTH, KacaTeibHas INIOCKOCTh K cdepe, miomians

cepsr

6.4

N3006paskenue Ten BpameHus Ha III0CKOCTH. Pa3BépTka mummHapa 1 KOHyca

6.5

KoMOuHarmu e BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIA OKOJIO
cdepsl, cepa, BMcaHHasT B MHOTOT'PAHHUK, WM TEJIO BPAILICHUS

6.6

[Tonsatue 06 o6béme. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIFHOTO TapaJljIeNienuIe/ia u ciaeacTBust u3 He€. O0bEM HMIMHIpa, KOHYCA.
O06béM 1mapa u miIomaas chepsl

6.7

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY TUIOLIAASIMU TIOBEPXHOCTEH,
00bEMaMu OJOOHBIX Tel

6.8

Ceuenust mwIMHApa (mapauleIbHO M TMEPHEHAMKYISIPHO OCH), CEUEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUeHHUs [1apa

6.9

Bekrop Ha mmockoctM M B mpocTpaHcTBe. CIIOKEHHWE M BBIUUTAHUE BEKTOPOB.
YMHOXeHHe BeKTopa Ha umciio. Pa3jokeHne BekTopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuio napamienenunena. Pemienue 3agay, cBsI3aHHBIX C IPUMEHEHHEM
MpaBuI ACUCTBHUI C BEKTOpAMH

6.10

[IpsimoyronpHas cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreiimne 3agaun B KOOpAMHATaX. YTOJ MeXIy Bekropamu. CkanspHoe
MPOU3BEACHUE BEKTOPOB. BbIuncieHHe yriioB MeXAy MNPSMBIMH M IJIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO NP PELICHUH T€OMETPUUYECKUX 3a/1a4

ITPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHU K PE3YJIbTATAM
OCBOEHHMA OCHOBHOU OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJJHEI'O OBIIET'O

OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaAHUSA

IIpoBepsiemble TpeOOBaHMS K PEAMETHBIM pe3y/JbTATAM OCBOEHHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CPeHEro o01ero oopa3oBaHus

Brnanenne MeTomamMM J0Ka3aTeNbCTB, aIrOPUTMAaMU pELICHUS 3a/ad; yMEHHe
¢dbopMynupoBaTh M ONEPUPOBATh MOHATUSAMH: OIpENEIEHUE, aKCUOMa, Teopema,
CIIEZICTBUE, CBOMCTBO, MpPHU3HAK, J10KA3aTEIbCTBO, PAaBHOCHIIbHBIE (OPMYIUPOBKH;
NPUMEHATh HX; YyMeHHe (opMyaupoBaTh 0OpaTHOE U  MPOTHBOIOJIOKHOE
YTBEPXKACHHUE, NPHUBOIUTH IPUMEPHI M KOHTPIPUMEPBI, MCIOJIb30BaTh METOJ
MaTeMaTH4YE€CKON HHIYKIIUH; IPOBOIUTH JOKA3aTEIIbHbIE PACCYKIECHUS ITPU PELLIEHUH
3a/1a4, OLICHUBATh JIOTUYECKYIO IIPABHIIBHOCTh PACCYXACHUI; YMEHHE ONEpPUPOBAThH
MOHATUAMM: MHOXECTBO, NOJMHOKECTBO, OINEpAallMd HAJ MHOXECTBAMH; YMEHHE
HCII0JIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN anmapaT Jisi OIMCaHMs peabHbIX
MIPOLIECCOB M SABJICHUN W TPHU pEIICHUH 3a/ad, B TOM YHUCIIE U3 APYTUX YYEOHBIX
MIPEIMETOB; YMEHUE ONEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, AepeBo, LUKI,
rpa¢ Ha MJIOCKOCTH; YMEHHE 33/1aBaTh U OMUCHIBATh I'padbl pa3IMuHBIMU CIIOCOOAMU;
MCIOJIb30BaTh Ipadbl MPHU pEIICHUH 3a]1a4




YMeHue onepupoBaTh MOHATUSAMM: HATYpaJbHOE YHUCIIO, LEJI0O€ YHUCIIO, CTEHEHb C
LEebIM [I0KA3aTeIeM, KOPEHb HATypaJlbHOM CTENEHHU, CTENEHb C PALUOHAIBHBIM
MoKa3aTesieM, CTENEeHb C JCHCTBUTEIBHBIM NOKa3aTeseM, JOrapu(M 4ucia, CUHYC,
KOCHUHYC M TaHI€HC IPOU3BOJIBHOTO 4YHCIA, OCTATOK 10 MOJIYIIO, PAalUOHAIBHOE
YHCII0, UPPALMOHAILHOE YHMCIIO, MHOKECTBA HATYpaJIbHBIX, 1I€JIbIX, PAllMOHAIbHBIX,
JEUCTBUTENBHBIX YHCE; YMEHUE UCII0Ib30BATh MPU3HAKH JI€TMMOCTH, HAUMEHBIINH
oOmmii JeTuTenh 1 HauMEeHbIIee o0Iee KpaTHoe, aroput™ EBKMia npu pemeHnn
3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMU MO3ULIMOHHBIMUA CUCTEMAMU CUMUCIICHUSI; YMEHUE
BBINIOJIHATH BBIYMCIICHUE 3HAYEHUH U NPpeoOpa30BaHus BBIPAKEHUN CO CTENEHSAMU U
norapupmamu, TpeoOpa3oBaHMsi JAPOOHO-PAIMOHATBHBIX BBIPAKEHUH; yMEHHE
OTEepUpPOBaTh TMOHATUSAMU: TOCIENIO0BATEIILHOCTb, apu(MeTHuecKass Mporpeccus,
reoMeTpudeckas — mporpeccusi, OSCKOHEYHO  yObIBaromlass  IeoMeTpHuecKas
IIPOrpecChs; YMEHHUE 33JaBaTh MOCIEI0BATEIbHOCTH, B TOM YHCIE C ITOMOIIbIO
PEKYPpPEHTHBIX (OPMYJI; YMEHUE ONEpPUpPOBATh MOHATUSIMU: KOMIUIEKCHOE YHUCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YHCIIAa, MOJYJIb M apryMEHT KOMILJIEKCHOTO YHCIa,
¢dbopMa 3amMcH KOMIUJIEKCHBIX 4YMCeN (reoMeTpHyYecKas, TPUTOHOMETpHYECKas U
anredpanveckast); yMETb IPOU3BOIUTH apU(PMETHUECKUE AEUCTBUS C KOMIIJIEKCHBIMU
YHClIaMU; PUBOAUTH IPUMEPHI HCIIOIb30BAHHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBAThH
MOHATHSAMM: MaTpula 2x2 u 3x3, ONpeaenuTellb MaTPULbL, TEOMETPUIECKUN CMBICIT
OIpENIEeITUTENS

VYMeHme ONCpHUpOBATH TIOHATUAMMU. panroOHaJIbHBIC, HUppaliuOHAJIBHEBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(l)MI/I‘IeCKI/IC, TPUTOHOMETPUUCCKUE YPAaBHCHHUA U
HCpaBCHCTBA, HWX CHUCTEMbI; YMCHHUC OICPUPOBATHL IMOHATHAMU:. TOXKIACCTBO,
TOKJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHHUM U
HEpaBEHCTB, PaBHOCWJIBHOCTb ypaBHEHHIl, HEPABEHCTB U CHCTEM; YMEHHE DPEIlaTh
yYpaBHEHUS, HEPABEHCTBA M CUCTEMBbl C MOMOIIbIO PA3IMYHBIX MPUEMOB; pelIaTh
ypaBHEHHUS, HEPABEHCTBA M CHCTEMbl C IIapaMeTpoM; MPHUMEHSTh YpaBHEHMS,
HEpPaBEHCTBAa, MX CHUCTEMBl JJIsl pEIICHHUs MaTeMaTH4YeCKHX 3aJad U 3a1ad u3
pa3IMYHBIX 00JIaCTeH HAYKU U PEATbHOM KU3HHU

YMeHue onepupoBaTh HOHATHAMU: (QYHKIMS, YETHOCTh (DYHKLMHU, NIEPUOANYHOCTD
(GyHKLUMU, OrpaHUYEHHOCTh (DYHKIMHM, MOHOTOHHOCTb (DYHKIMH, 3SKCTPEMYyM
¢GyHkuuy, HauOoJblllee M HaWMEHbIEe 3HAYeHWs] (QYHKIMM Ha MPOMEXYTKE,
HenpepbiBHAs (QYyHKIMs, acUMNTOTHI rpaduka (yHKUMM, @iepBas M BTOpas
IpOU3BOHAS (YHKIUH, T€OMETPUYECKUH U (PU3MUYECKHI CMBICT MPOU3BOJHOM,
nepBooOpa3Has, oNnpeneNEHHbIA HHTErpal, YMEHHE HaXOAUTh aCUMITOTHI Tpaduka
(GYHKUMU; YMEHUE BBIUUCIATH IMPOM3BOJHBIE CYMMBI, NPOU3BEJECHUS, YaCTHOIO U
KOMHNO3MLUHU (YHKLUUH, HAXOIUTh YpaBHEHHE KacaTesJbHON K rpaduky (yHKuuu;
YMEHHUE HaXOIWUTh IPOMU3BOJHBIEC 3JIEMEHTAPHBIX (YHKIMI; YMEHHE HCIIOJIb30BaTh
IIPOU3BOJIHYIO JUISl MCCIEeI0BaHUS (PYHKIUHM, HAXOAUTh HanOOJIbIINE U HAUMEHbILINE
3Ha4eHUs1 (PyHKUMI; CTPOUTH rpadUKy MHOTOUIEHOB C MCIIOJIb30BAaHUEM alrapara
MaTeMaTHYECKOI0 aHaJIN3a; IPUMEHATH IPOU3BOAHYIO Ul HAX0XKICHUS HAUITYYILIEro
peleHust B MPUKIAAHBIX, B TOM YUCIE COLMAIbHO-IKOHOMHUECKUX U (PU3HMUECKUX
3ajauax; HaXoJUTh IUIOIMAAN U 00BEMBI (UTYp C MOMOIIBIO HHTETpaja; IPUBOIUTH
IpUMEpbl MaTeMAaTH4YEeCKOTO MOJIEIMPOBAHUS € MOMOIIBIO AU (depeHInaTbHBIX
yYpaBHEHUH

YMeHue onepupoBaTh MNOHATUSAMH: Tpaduk (yHKUMH, oOpaTHas QYHKIMS,
KOMINO3MLUs QYHKIMH, THHEHHas QyHKIUS, KBapaTuyHas GyHKLUsA, pallHOHAIbHAS
¢GyHKUuMs, CcTeneHHas (QYHKIHUS, TPUTOHOMETPHUYECKHEe (QYHKIUH, OOpaTHbIE
TPUTOHOMETpUYECKHE (YHKLMHU, MOKa3aTenbHas M Jorapupmuueckas (yHKIUU;
YMEHHUE CTPOUTHh TpadHUKH H3YUYEHHBIX (YHKIMHA, BBIIOJIHATH IpeoOpa3oBaHUs
rpa¢pukoB (YHKUMH, HUCHONb30BaTh TpaduKd Uil H3Y4EHHUs MPOIECCOB U




3aBHCUMOCTEH, MPH pEIIeHUH 3a/a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M 3ajad U3
peanbHON JKM3HHU; BbIpaXaTb (QOpPMyJaMH 3aBUCHUMOCTH MEXAY BEIUYHMHAMU;
UCIOJb30BaTh CBOMCTBA U rpaduku QyHKIUN Ui pelIeHNs] ypaBHEHUH, HEPAaBEHCTB
U 3ajJad ¢ mapaMeTpaMy; M300pa)xkaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA
pELICHUI YpPaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHnue penatb TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YMCJI€ HA IPOLIEHTHI, 10U
U 4acTH, Ha JBWXXEHUE, paboTy, CTOMMOCTh TOBAapOB W YCIIYI, HaJOTH, 3a/Ja4d U3
001acTH yrpaBieHHs! TMYHBIMU U CEMEHHBIMH (PMHAHCAMM ); COCTABIISTH BRIPAKECHUS,
YpaBHEHUS, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHMIO 33Ja4d, HCCIEN0BATh
IOJIydEHHOE pEIIEHHE U OLICHMBATh IPaBAOINOAOOHOCTb PE3YJIbTaTOB; YMEHHE
MO/JIENIMPOBATh PeabHbIE CUTYAl[U! HA SI3bIKE MATEMATHKH; COCTABJIATh BBIPAKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 33Ja4M, HCCIEAOBaTh
MIOCTPOCHHBIE MOJIENHM C HCIOJb30BaHUEM alllapara aiareopbl, HHTEPIPETUPOBAThH
MIOJYYEHHBIN pe3ybTaT

YMeHue omnepupoBaTh IMOHATUSIMHU: CpeqHee apuUpMEeTHUecKoe, MeJIuaHa,
HauOoJblllee M HaWMEHbIIEe 3HAYEHMs, pa3Max, JUCIEpCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE W3BJIEKaTh, HHTEPIPETUPOBATDH
nH(popMalnio, TPEeACTaBIEHHYI0 B Talnulax, Ha JAdarpaMmax, Trpadukax,
OTpaXKarollyl0 CBOWMCTBA pEaJbHBIX MPOLECCOB U  SBJICHWM; MPEJICTaBIISThH
nH(MOPMALIMIO C TOMOIIbIO TAaOJHIl U AMATrpaMM; HCCIIEI0BaTh CTaTUCTHYECKHE
JaHHbIE, B TOM 4YHCJE C MPUMEHEHHEM IpaUuecKuXx METOJOB U AJIEKTPOHHBIX
CPEICTB; rpapuuecKu UCCle0BaTh COBMECTHbIE HAOIIOACHHUS C IIOMOIIBIO AUATrpaMM
paccerBaHMs U TUMHEUHOW pEerpeccun

YMeHue ornepupoBaTh TOHSATHSMHU: CIIYYalHBIA ONBIT M CIIy9allHOE COOBITHE,
BEPOSITHOCTh  CIIyYallHOTO  COOBITHS; YMEHHME BBIYHCIATH BEPOSTHOCTH C
HCIOJIb30BAHMEM TpaUUYECKUX METOAOB; MPUMEHSITh (OPMYJIbl CIOXKEHUS U
YMHOXEHHUSI BEPOSITHOCTEH, (hOpMyITy MOJHON BeposiTHOCTH, dopmyny beprysm,
KOMOMHATOpHBIE (PAKTHI U (POPMYJIBI, OIIEHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA,
YMEHHE OIEpHpOBaTh TMOHATUAMU: CIOydailHas BeJIMYMHA, pacIpeeieHHe
BEPOSITHOCTEH, MAaTeMAaTUYECKOE OKUAAHNUE, TUCTIEPCUS U CTaHJAPTHOE OTKIOHEHHE
CllydailHOM BeNWYMHBI, (YHKIHUU PpaCHpelesieHHss U IUIOTHOCTH PaBHOMEPHOTO,
M0Ka3aTeJIbHOr0 M HOPMAJIBHOTO paclpelesieHui; YMEHHUE HCIOIb30BaTh CBOICTBA
M3YYEHHBIX paclpeieNeHuil i pelieHus 3a/a4; 3HAKOMCTBO C MOHATHSAMH: 3aKOH
OOJIBIINX YHCEeIl, METO/IbI BHIOOPOYHBIX UCCIIEIOBAHUI; YMEHHE IPUBOIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBIIMX YHCEN B MPUPOJHBIX M OOLIECTBEHHBIX SIBICHUSX;
YMEHHE OIEPHUPOBATh MOHATUSMHU: COUYETaHHE, MEPECTAaHOBKA, YHCIO COYETaHUMH,
YHCIIO MePECTaHOBOK; OMHOM HpI0TOHA; yMEeHHE MPUMEHITh KOMOMHATOPHBIE (haKThI
U pacCyKJIeHUs IJis PelIeHus 3ajay; OLIEHUBATh BEPOSTHOCTH PEaIbHBIX COOBITUI;
COCTaBIISATh BEPOATHOCTHYIO MOJIEb U UHTEPIPETUPOBATH MOTYYCHHBIN pe3ylbTar

YMeHue omnepupoBaTh MNOHATUSAMH: TOYKa, MHpsMas, IUIOCKOCTb, IMPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMUMHA YIJIa, TNIOCKUIA YroJ, ABYTPaHHbIN yrol, TpEXTpaHHbINA yroJi,
CKpELIMBAIOIIUECs MpsAMbIE, MapauIeIbHOCTh U TMEPNEeHAUKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEN, YroJI MEXAy NPSMBIMH, YrOJl MEXKAY NPSAMONH M IUIOCKOCTBIO, YrOJ
MEXAY IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKU 1O IUIOCKOCTH, PAcCTOSHHUE MEXIY
IPSIMBIMH, PACCTOSIHUE MEXK]Y IUIOCKOCTSMHU; YMEHHME HUCIIOJIB30BATh MPU PELICHUU
3aa4 M3y4eHHble (DaKThl U TEOPEMBbl IUIAHUMETPUU; YMEHHE OLIEHHUBATh pa3Mephl
00BEKTOB OKPY)KAIOIIET0 MHpA; CTPOUTh MAaTeMaTHYECKUE MOJIENM C IMOMOIIbIO
TF€OMETPUYECKUX MOHATUN U BEJIWYUH, PEIIATh CBA3aHHBIE C HUMM IMPAKTUYECKHE
3aJjauu

10

YMeHue omepupoBaTh MOHATUAMHU: IUIOIAnb  (urypbl, o00bEM  urypsi,
MHOTOT'PaHHHUK, TPaBWIbHBIH MHOTOTPAaHHMK, CEUeHHEe MHOTOTpPaHHUKA, KYO,




napajiesienunel, npusMa, nupamuaa, Gurypa u moBEpXHOCTh BPALCHHS, LIWIHH/P,
KOHYcC, 1map, cdepa, mwiomaas chepsl, MIoma s MTOBEPXHOCTH MUPAMUJIBI, IPU3MEI,
KOHYCa, HWIMHIpPA, 00bEM Ky0a, MPSMOYroJILHOTO Mapajuiesenunena, nipaMupl,
NpU3MBI, LWIMHAPA, KOHYCa, Iapa, pa3BEPTKa NMOBEPXHOCTH, CEUYEHUS KOHyca U
OWIMHIPA, TapajuiebHbIe OCH WM OCHOBAHMIO, CEYEHHE MIapa, IUIOCKOCTH,
Kacaromasicsi chepbl, IIIHHIPA, KOHYCa; yMEHHE CTPOUThH CEUEHHE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYPHI U IOBEPXHOCTH BPALICHHUS, HX CEYCHUS, B TOM
9pciae C TIOMOINBI0 DJEKTPOHHBIX CPEJACTB; yMEHHE NPHUMEHATh CBOMCTBa
TeOMETPUIECKUX (PHUTYP, CAMOCTOSATEIBHO (POPMYIIUPOBATH OTIPEICICHUS H3YIaeMBIX
¢Guryp, BBIIBUTATh TUIOTE3bl O CBOWCTBAX M MPHU3HAKAX T'€OMETPHYECKUX (Uryp,
000CHOBBIBATh WJIM OIIPOBEPraTh UX; YMEHHE MPOBOJUTH KIaCCUPUKAIUIO GUTYp MO
pa3IMYHBIM MPU3HAKAM, BBITIOTHITH HEOOXOIMMBIE TOTIOTHUTENILHBIE TIOCTPOCHHUS

YMeHne omnepupoBaTh IMOHATHUSMHU: IBIDKEHHE B TPOCTPAHCTBE, IMMapaJUICIHHBIN
MIEPEHOC, CUMMETPHUs Ha IUIOCKOCTU U B MPOCTPAHCTBE, MMOBOPOT, MpeoOpa3oBaHHe
1o06us1, No100HbIe (PUTYpBI; YMEHUE PAacliO3HABAThH PaBHbIE U MOJO0HBIE GUTYPHI, B
TOM 4YHCJI€ B NPHUPOJAE, UCKYCCTBE, APXUTEKTYpPE; UCIOJb30BaTh N'€OMETPUUYECKHE
OTHOIIEHHS TIPW PEIICHUH 3a7a4; HaXOIUTh T'€OMETPUYECKHE BEIHUYMHBI (ITMHA,
yroJ, MIomaab, 00bEM) IpU pelIeHUH 3ajad U3 IPYruX yueOHBIX MPEIMETOB U U3
peanbHON KU3HU; YMEHHUE BBIUMCIATH T€OMETPUYECKHE BEITMYMHBI (IUIMHA, YTOJ,
mwionaab, o0bEM, MJIOLIAAb MOBEPXHOCTH), HCIOJB3YSl HU3ydeHHbIE (OPMYIbI U
METO/IbI, B TOM YHCJIE: TUTOIIA/Ib TOBEPXHOCTH TUPAMHU/IBI, TIPU3MBI, KOHYCA, IIMITHHIIPA,
momanas chepsl; 00bEM KyOa, MPSIMOYTOJIBHOTO TapasUleTeNuIea, MHPaMUIbI,
MIPU3MBI, IWIIMH/IPA, KOHYCA, IIapa; YMEHUE HAXOAUTh OTHOIIEHHE 00BEMOB MOI0OHBIX
uryp
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YMeHue onepupoBaTh MOHSTUAMH: HPSIMOYroOJibHAs CHCTEMa KOOPAMHAT, BEKTOP,
KOOpPJIUHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPA
Ha 4YMCJO, paslio’)KeHUE BEKTOpa Mo Oasucy, CKajspHOE MPOU3BEACHHUE, BEKTOPHOE
MPOU3BEACHNE, Yol MEXAy BEKTOpaMH; yYMEHHE HCMOJIb30BaTh BEKTOPHBIA H
KOOpJIMHATHBIA METOJ JJIsi pEIICHHUs TEeOMETPUYECKMX 3aJady U 3a7ad JpYyrux
y4eOHBIX PEIMETOB
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YMmenue BbIOMpaTh MOAXOIAUIMI METON [JJs pelleHus 3aJayd; MOHUMaHUe
3HAYUMOCTH MATEMATUKH B M3YYEHHHM IPUPOJHBIX U OOIIECTBEHHBIX MPOILIECCOB U
13 SIBJICHUW; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE,
YMEHHE MPUBOAUTH MPUMEPHI MATEMATUYECKUX OTKPBITUNH POCCUHCKON M MUPOBOM
MaTeMaTH4eCKON HayKu

IHEPEYEHD 2JIEMEHTOB COJAEPKAHMUS, IIPOBEPAEMBIX HA EI'D 110 MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BBIYUCIEHUS

1.1 Harypanbshbie u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCE

19 Panmonaneupie 4ymcna. OOBIKHOBEHHBIE U JECSITHYHBIE JPOOH, TPOIICHTHI,

OeCKOHEUYHBIE MTEPHOINYECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypajdbHOU crereHu. JlelcTBUsA ¢ apupMeTHUeCKUMU
' KOpHSIMHU HATYpaJIbHOW CTENEHU

14 Crenenb ¢ uenbiM nokasareneM. CTeneHb ¢ palluoOHaIbHBIM Noka3areneM. CBolcTBa

CTCIICHHU




CuHyc, KOCHMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,

L5 apKTaHTE€HC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm uucna. /lecaTndynble U HaTypaJlbHBIE JOTapH(PMbI
JleticTBuTenbHbIC Ycaa. ApupMeTHIECKHE ONIEPALUH C JeHCTBUTEILHBIMU YHCIaMH.
1.7 [TpuGnmxEHHbIC BEIYMCIICHUS, TIPABUIIA OKPYTIICHHS, TPUKU/IKA U OLIEHKA pe3yIbTaTa
BBIUYHCIICHU I
1.8 [IpeoOpa3oBanme BEIpa)KeHUH
1.9 KommiekcHbie uncna
2 VYpaBHEHMS U HEPaBEHCTBA
2.1 [enble u 1poOHO-paIOHaIbHBIE YPABHEHUS
2.2 WppatmonansHble ypaBHEHUS
2.3 TpuronomeTrpuueckue ypaBHEHUs
24 [TokazarenbHble U TOrapupMUUECKHE YPaBHEHUS
2.5 Ienpie 1 1poOHO-paIIOHATEHBIE HEPABEHCTBA
2.6 WppatmonanbHble HepaBeHCTBA
2.7 [lokazarenbHble U JorapupMUIecKie HEpaBEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpAaBEHCTBA M CUCTEMBI C TTapaMeTpaMmu
211 Martpwuiia CuCTEMBI JIMHEWHBIX YpaBHEHUN. ONpeaenuTenb MaTPHUILhI
3 OyHKIUU U TpapuKu
31 OyHkiusa, crnocodbl 3amanus (yakuuu. ['paduk Gyakumm. BzammHO oOpaTHBIE
' ¢bynkiun. Yéraole u Heu€THble pyHkuuu. [lepuonuyeckue QpyHKuum
Ob6nacTh ompeneleHuss M MHOXKECTBO 3HadeHWi ¢yHkuuu. Hymu dyHKum.
3. [IpomexyTku  3HAKOMOCTOSTHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHUH.
' Makcumymbl ¥ MHUHUMYMBI (GyHKIUH. HawuGomnbliee ¥ HauMeHblee 3HAUYCHUE
(YHKIIMH Ha TPOMEKYTKE
33 Crenennas ¢yHKIMS ¢ HaTypaJIbHBIM U LI€TbIM Moka3ateneM. E€ cBolicTBa u rpaduk.
' CpoiicTBa u rpaduK KOpHs N-O CTENeHH
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIIUH, KX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnTotel rpaduxoB Qynkuuid. CpoiicTBa  (DyHKIHIHA,
' HEMpPEepHIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHNUS TOCIIE0BATEIbHOCTEH
3.8 Apudmernueckas u reoMeTpuueckas nporpeccuu. opmyra CI0KHBIX MPOIIEHTOB
4 Hayana maTemaTtnueckoro aHanmsa
4.1 [IpousBoanas ¢pyHkuu. [Ipon3BoaHbIe AIeMEHTApHBIX QYHKIUH
[IpumeHeHre TPOU3BOMHONW K UCCIENOBaHUIO (YHKIHUA HAa MOHOTOHHOCTH U
4.2 dKCTpeMyMbl. HaxoxjeHne HauOONbIIero W HAaUMEHbBIEro 3HaueHus (yHKIMH Ha
OTpe3Ke
4.3 [lepBooOpa3nas. Murterpan
5 MHoxecTBa U JIOTHKA




5.1

MHoxecTBO, orepanuu HajJ MHOXKecTBaMu. Juarpammsl Ditiiepa — Benna

5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe 1 TUTOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalCHUS
7.5 Koopaunats! 1 BEKTOpEI




4. TEMATUYECKOE IINTAHUPOBAHUE

11 KJIACC
KosmnyecTBo yacos DJIeKTPOHHbIE
Ne (uu¢posrIe)
HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbI Konrpoabnsie | IlpakTnuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1. AHanutruyeckas TeoMeTpHst 8 1
2. [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUN 13
3. O6bEM MHOTOTpaHHUKA 11 1
4, Tena Bpamenus 13 1
5. [Tnomaau moBepXHOCTU U 0OBEMBI KPYTIIBIX Tell 8
6. JIBYOKEHUS 1
7. [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
MNOYPOYHOE IIJIAHUPOBAHHUE
11 «A» KJIIACC
Kosan4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Tema vpoka Hara undgposbie
o/ yp Beero Kontponpnsie | IlpakTH4eckue W3yueHHusi | 06Pa3OBATEbHbIE
padoThI padoThI
pecypcsbl
1 [ToBTOpEeHue T::MH Koopaunatel BekTOpa Ha MIOCKOCTH U B 1 03.09.2026
MIPOCTPAHCTBE
2. [ToBTOpenue Temsl "CkansipHOe IPOU3BEIEHUE BEKTOPOB" 1 03.09.2026
3 [ToBTOpEHUE TfMH Beruucnienue yriia Mexxiy BEKTOpaMH B 1 10.09.2026
IIPOCTPAHCTBE
" HOBTOPeHI/Ie Tembl "YpaBHEHUE MPSIMOH, TPOXOAALIeH yepes ABe 1 10.09.2026
TOYKH
5. YpaBHEHME MIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX 1 17.09.2026




BexropHoe npousseneHue

17.09.2026

Jlunelinble HEPaBEHCTBA, JIMHEMHOE TPOTrpaMMHUPOBAHUE 1 24.09.2026

8. AHAIUTHYECKUE METOIBI pacuéTa yriia MeX1y MPSIMbIMH B 1 94.09.2026
MHOTOTPaHHUKAX

9. dopmyiia pacCTOSTHUSA OT TOYKHU JI0 TUIOCKOCTH B KOOPAUHATAX 1 01.10.2026

10. Haxomnem{e paccTosiHUM OT TOYKHU JI0 IJIOCKOCTH B KyOe U 1 01.10.2026
MIPaBWIBHON TTHUPaMUJIC.

11. | KourpoJubHas padora ""BekTopbl B mnpocTpancrse" 1 08.10.2026

12. | CeueHnus MHOTOTPAHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHI 1 08.10.2026

13. | Ceuenuss MHOTOTPAHHUKOB: METO/T CIIC/IOB 1 15.10.2026

14. | [lapannenpHBIC MPSMbBIC U TIJIOCKOCTH: MMapaUIeTbHBIE CEUCHHS 1 15.10.2026

15. | [MapayenbHbIE IPSIMBIC B ITIOCKOCTH: PAcYET OTHOIICHHMA 1 22.10.2026

16. [TapannenbHble MPSAMBIE U TUIOCKOCTH: YTJIbI MEXKIY 1 99 10.2026
CKPEILMBAIOIUMHUCS TIPSIMBIMU
[lepnieniukynspHbIE MPsIMbIE U TUIOCKOCTH: CTaHIAAPTHBIE MapbI

17. | nepneHAMKYIAPHBIX IJIOCKOCTEN U MPSIMBIX, CHAMMETPHH 1 05.11.2026
MHOTOTPaHHUKOB

18, [lepnieniukynspHbie MPsIMbIE U TUIOCKOCTH: TEOPEMa O TpexX 1 05.10.2026
MePIeHIUKYIIApax

19, [lepnientuKynsapHbIE MPSAMBIEC U IUIOCKOCTH: BHIYUCICHUS JJIUH B 1 12.10.2026
MHOTOTPaHHUKAX

20. HOBTopeIEI/Ie: UIOIIAIM MHOTOYTOJIbHUKOB, (DOPMYIIBI AJIst 1 12.11.2026
IJI0IA IeH, COOOPaKEHHMS 110100Us

21, HOBTopeIEI/Ie: TUIOIIA/IM MHOTOYTOJIbHUKOB, (DOPMYIIBI AJIst 1 19.11.2026
oaaen, cooopakxeHus! moa00us

29 [Tnomaau cedeHniit MHOTOTPAaHHUKOB: TIONIA N TIOBEPXHOCTEH, 1 19.11.2026
paspe3aHusi Ha YacTH, COOOpaXkeHuUs I0I00us

23. | O6Bém Tena. OO6beM IPSIMOYTOJILHOTO Mapaieenurneaa 1 26.11.2026




CrepeoMeTrpuueckue 3a/1a4uu, CBA3aHHbIE C 00bEMOM

24. 26.11.2026
MPSIMOYTOJIBHOTO TIapaJuIeNienue/1a
[Ipuknagaeie 3a1a4d, CBsI3aHHBIC C BEIYUCICHUEM 00bEMa

25, | PURIAL . 03.12.2026
MPSIMOYTOJIBHOTO TIapaJuIeIIeTuIe/1a

26. | OOBEM TIpSIMOI TIPU3MBI 03.12.2026
CrepeoMeTpHUUECKHE 3a0a4H, CBSI3aHHBIE C BEIUNCIEHNEM 00BEMOB

27. peaNetp 8 10.12.2026
MIPSMOM TTPU3MBI
Brruucienrue 00bEMOB TEJI ¢ IIOMOIIBIO OIIPENEIIEHHOTO NHTErpaIa.

28. ! 4 HRIO OTipedt P 10.12.2026
O0bEM HAKITOHHOM MTPU3MBI
dopmyia 00séma mupamuasl. OTHOLIEHE OOBEMOB IUPAMHUJT C

29, pMY pamu pamui 17.12.2026
0o0LIUM YIJIOM
CrepeoMeTpHYECKHE 3aJ]a4H, CBSI3aHHbBIE C 00HLEMAaMU HAKIOHHOMN

30. peoNeTp 8 17.12.2026
MIPU3MBI B TTHPAMHIBI
ITpuxnanasie 3axagu no teMe "OOBEMBI TEN", CBSI3aHHBIE C

31, | pHoaa A : 24.12.2026
00BEMOM HAKJIOHHOW TIPU3MBI

32. | KonrpoabHas pa6ora "O0béM MHOTOrpaHHHKA" 24.12.2026
IIpuxnagaeie 3agaun no teMe "OOBEMEI TeN", CBA3AHHLIC C

33, |~ proaa A 14.01.2027
00BEMOM MTHUPAMHUIBI

34. | Ilpumenenue 00bEMOB. Briuncienue paccTosHUS 10 TIOCKOCTH 14.01.2027

naap. Hpsamoit xpyrosoii nuwuyap. Inonaas moBepXHOCTH

35 1 ap. Ip pyr 11 ap 1a p 21.01.2027
HIHHIpA
Konunueckast moBepxXHOCTb, 00pa3 e KOHUYECKOU TOBEPXHOCTH.

36. P pasyrotm P 21.01.2027
Konyc
CeueHne KOHYca IIOCKOCTBIO, MapalIeJIbHON IIOCKOCTH

37. 4 P 28.01.2027
OCHOBaHUS

38 Yceuénnslii konyc. M3o00pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 98.01.2027

" | [Inomaap 6G0KOBOM MOBEPXHOCTH U TOJHON TIOBEPXHOCTH KOHYCA o

CrepeoMeTpHUUECKHE 3a4a4 Ha JOKA3aTEJILCTBO U BEIUHCIIEHNE,

39, PEOMETP A g 04.02.2027

IMOCTPOCHUCM CcedyeHH I OUJINHApPAa, KOHYCa




40. | Ilpuxkiagublie 3aa4u, CBSI3aHHbBIC C IIUIMHIPOM 04.02.2027
41. | Coepa u map 11.02.2027
42 [Tepeceuenue chepsl u mapa ¢ wockocThio. Kacanue mapa u 11.02.2027
cdepbl TNIOCKOCThIO. By u n300paxenwue mapa
43. | YpaBHenue chepsbl. [Lomans cepsr u e€ gacteit 18.02.2027
44, | CummMmetpus cepsl u mapa 18.02.2027
45. | TlpuxiagHble 3aa4u, CBSI3aHHBIE CO CPEpOi U IIapom 25.02.2027
46. [ToBTOpEHUE: OKPY)KHOCTH HA TJIOCKOCTH, BEIYHCIICHHS B 95 02.2027
OKPY)KHOCTH, CTaHJAPTHBIC 10 100HSI
47. | 3agauu mo Teme "Tena u MOBEpXHOCTH BparieHus" 04.03.2027
48. | KonTpoabHas padora "Tesia 1 noBepXHOCTH BpaleHus" 04.03.2027
49. | O6wvéM nunmuHapa. Teopema 00 00BEME TPSIMOTO IHIIHH/IPA 11.03.2027
50. BLquIcneHHe 00BEMOB TeJI C MOMOIIBIO OTPEEIEHHOTO UHTErpaa. 11.03.2027
O06BEM KOHYCa
51. | Ilnomanu OOKOBOI U MOJHON MOBEPXHOCTH KOHYCA 18.03.2027
C N
59 TEPEeOMETPUUECKUE 3a/1a4l, CBA3aHHbIE C BHIYHCICHHEM 00bEMOB 18.03.2027
UWIMHJIpA, KOHYyca
53 HpI:I‘KJ'IaI[HBIC 3amauu 1o Teme "OOBEMBI U IUIOIIAI TOBEPXHOCTEH 95 03.2027
Ten
O06bEM mrapa 1 mapoBoro cekropa. Teopema 06 00béMe 1Iapa.
54, [Tnomans chepsr. ?TGPGOMeTpI/I‘{eCKI/Ie 3a/1a4M, CBSA3aHHbBIE C 95.03.2027
BBIYHCIICHUEM 00BEMOB I11apa, APOBOTO CETMEHTA U IIIapOBOTO
CEeKTOpa
[Tpuknagaeie 3agaun 1mo Teme "OOBEMBI TeNn", CBSI3aHHBIC C
55. | o0béMoM mrapa u momaabio cdepbl. COOTHOLIEHHUS MEXKTY 08.04.2027
TIOMIAASIMH TTOBEPXHOCTEH U 00BEMaMH MOAOOHBIX T
56. JIBuxenus npoctpaHcTBa. OtoOpakeHus. [IBHKEHUS U paBEHCTBO 08.04.2027

¢buryp. O0mre cBONCTBA ABIKEHUI




Bupl n1BukeHwMil: apauiebHbIN NEPEHOC, LIEHTPAIbHAS

57. | cuMMeTpus, 3epKajibHass CHMMETPHUs, IOBOPOT BOKPYT MPSMOH. 1 15.04.2027
I'eoMeTrpuyeckue 3a1aun Ha IPUMEHEHUE JIBHKEHUS

58, KOHTpOJIbHaS'l'paﬁoTa "Ilnomaau NOBEPXHOCTH U 00BEMBI 1 15.04.2027
KPYIJIBIX TeJ
O6o6maromee noproperne 11 MOHITHI U METOJIOB Kypca

59. | reomerpun 10—11 xnaccoB, cucremMaTu3anus 3HaHU: 1 22.04.2027
"[lapanienbHOCTh NPAMBIX U MJIOCKOCTEN B IpOCTpaHcTBE"
O6o0matomiee nmoBropeHue 11 MOHITHIT 1 METOZIOB Kypca

60. | reomerpun 10-11 xiaccoB, cucremaTu3aius 3HaHuil: "BekTopsl B 1 22.04.2027
MIPOCTpaHCTBE"
O6o0matomiee moBTopeHue 11 MOHATHIA 1 METOZIOB Kypca

61. | reomerpun 10—11 xmaccoB, cucremaru3anus 3Haduil: "O0beM 1 29.04.2027
MHOTOrpaHHHUKa"
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

62. | reomerpuu 10-11 xiaccoB, cucrematuzanus 3Hanuii: "O6beM 1 29.04.2027
MHOTOrpaHHuKa"
O6o06matomiee moBropeHue 11 MOHATHI 1 METOJIOB Kypca

63. | reomerpuu 10—11 kaccoB, cucteMaruzanus 3Hanui: "[lnomagu 1 06.05.2027
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

64. | [loBTOpeHue, 0000IIEHNE U CUCTEMATH3AIMs 3HAHUIA 1 06.05.2027

65. | UToromasi KOHTpPOJILHAN padoTa 13.05.2027

66. | [ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIMS 3HAHUI 13.05.2027

67, HcTopus pa3BUTHS CTEpPEOMETPUH KaK HAYKU U €€ pOJib B pva3BI/ITI/IH 1 90.05.2027
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

68. HcTopus pa3BuTHs CTEpEOMETPUH KaK HAyKH U € PoIib B pvasBI/ITI/IH 1 90.05.2027
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




5. YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYEHUKA
I'eomerpus, 10-11 : yueOHMK 111 00111€00pa30BaTENBHBIX YUPESIKICHHI : 0a30BBIN U TPOPMIBHBINA YPOBHU
/ [JI.C. AranacsiH, B.®. byry3os, C.b. Kagomues u ap.] — M. : IIpocsemenue, 2023

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. Teomerpus, 10-11 : yueOHuk ais 00OmICO0Opa30BATEIBHBIX YIPEKJACHUN : 0a30BBIA M TPOGUIHHBIN
ypoBuu / [JI.C. AranacsiH, B.®. Byry3os, C.b. Kagomiies u ap.] — M. : [IpocBemenue, 2023

2. Maremaruka: anredpa 1 HayaJia MAaTeMaTHIECKOTO aHau3a, reometpust. ['eomerpus : 10—11-e kmaccer
: 0a30BBIN U YTIyONEHHBIA YPOBHHU : METOANYECKHE peKoMeHaanuu K yueOnuky JI. C. AtanacsHa, B.
®. byry3ona, C. b. Kanomnesa u np. — Mocksa : [Ipocsemenue, 2023

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

No | HaumeHnoBanue Kpatkoe onrcanue 3neKTpoOHHOTO [TpaBoobmanaTens
/Tl | AIIEKTPOHHOTO 00pa30BaTeILHOTO pecypca (BKIIoYasi CTPYKTYpPY, | JIEKTPOHHOTO
00pa30BaTeNIbHOTO | MPEIMETHOE COJIep’KaHue U METaJjaHHbIE, 00pa3oBaTEeIBHOTO
pecypca, TTO3BOJISIONINE OJTHO3HAYHO UJICHTU(DHUITPOBATH pecypca
COCTaBUTEIb AJIEKTPOHHBIN 00pa30BaTeNbHBIN pecypc) (HauMeHOBaHUE
(coctraBuTenn) FOPUIUIECKOTO JIUTIA
3JIEKTPOHHOTO 60 pamMuiHs, UMs,
00pazoBaTeILHOTO OTYECTBO (MIpH
pecypca HaJTUIHH)
(U3UYECKOTO JIHIIA,
KOTOpOMY B
YCTaHOBJIEHHOM
3aKOHOJATEIHCTBOM
Poccuiickoit
®denepanuu MopsKe
MPUHA]ICKUT
UCKJIIOYUTETILHOE
MpaBo Ha
AJIEKTPOHHBIN
00pa3oBaTeNbHbII
pecypc)
1. 90P: YueOuslii onnaiH-kype s 11 kmacca, 000 "sIKnacc"
"T'eometpus. 11 BKJIIOYAIOIIMH TEOPETUUECKUE MAaTEPUAIIbI, 3a/IaHUS
Kiacc" Y TE€CThl C aBTOMATUYECKOUN MPOBEPKOMH
MPaBUIJILHOTO OTBETA JJISl BCEX Pa3/iesioB
(benepanbHOli pabouel mporpaMMebl. 3a1aHus
HanpaBlieHbl Ha (JOpMUPOBaHKE UH(POPMAITUOHHBIX
KOMIIETEHIINHA U 0a30BBLIX 3HAHUN B OCHOBHOM
obnacTu 00y4eHHs, a TAKXKE B CMEKHBIX 00JIaCTSX;
CIIOCOOHOCTH K aHAJIM3Y U CUHTE3Y, CIIOCOOHOCTH K
pElIeHUIO 3a/1a4, MpoOIeM, K MPUMEHEHHUIO 3HAHUIA
Ha npakTrke. OCOOCHHOCTH 3a/IaHUN 3aKITFOYAeTCs
B HAaJIMYUU T€HEPAIHii, MO3BOJISIFOIINX 00paIaThCs
K YIpaXHEHUSM HEOTHOKPATHO, & TAKXKE B
HaJIWYUU T0JIPOOHOTO 0OBSICHEHUS PEIICHUS
2. | O0P: "Enunsbiit Marepuansl 1J1 IOATOTOBKH K €TUHOMY 000 "AKnacc"




roCyJapCTBEHHBIN
sk3amen 11 kmacc.
Maremaruxka"

rocylapcTBEHHOMY 3K3aMeHy Juist 11 kiacca.
[ToaroToBka K 9K3aMeHy OCTPOCHA B BUIE
TPEHAXXEPOB, TOCBAIICHHBIX KaXKOMY 33J[aHUIO
9K3aMEHAIlMOHHOM paboThI, U BKIIOYAET
TEOPETUUYECKHE MaTepUaIIbl, 3aaHUs
IPEANOArOTOBKH, K3aMEHAIIMOHHBIC 33/1aHUS,
pUOIMKEHHBIC TIO COJICPKAHUIO, TEXHHYECKIM
TpeOOBAHMUSM K 3aIHCH OTBETA U TECTOB C
ABTOMAaTHYECKOU ITPOBEPKOM OTBETOB.
Oco0OeHHOCTD 3aJJaHUH 3aKJII0YaeTCs B HAJTMUUU
reHepanui, Mo3BOJISIONIMX 00palaThes K
yIpaKHEHHSIM HEOTHOKPATHO, a TAKKE B HATTMUUHU
110ApOoOHOT0 0OBSICHEHUS PEeLlIEHUs

Maremartuka

Matemaruka. 10 - 11 knacc. YrimyOneHHbIi
ypoBeHb. 10 Moayrnei

®I'BHY "Uncturyr
CTpaTeruu pa3BUTHUS
obOpazoBanus"

S cnam EI'D.
Maremaruka

D0P "4 cnam ET'D. Cpennee obiiee oopazoBaHue.
VY4eOHbIi MOAYINb 110 PELICHUIO TPYIHBIX 3aJaHUH
o yueOHOMY npeamety "MaremaTuka
(yrmy6mennsiit yposens)". 10 - 11 kmacesr". AO
N3 natensctBO "[IpocBemienue”

AO U3pareascTBO
"[IpocBenienue"

Jomaiane
3aJlaHusl.
I'eomerpust

D0P "Jlomamaue 3aganust. Cpegnee oOree
obOpazoBanue. ['eomerpus", 10 - 11 kimacc. AO
M3natensctBo "[IpocBemienue”

AQO N3parenncTBo
"[IpocBenienue"

Tpenaxep

"Oo6naxo 3HaHuit".

Maremaruka. 11
KJI1ace

Tpenaxep "O6nako 3HaHui". Maremaruka. 11
knacce, OO0 "dusukon JIad"

000 "®wuzuxoH J1ad"

MaremaTtuka. O0P ¢ UHTEPaKTUBHBIMU 33JIaHUSAMH pa3padoTaH 00O "Ckaenr"
I'eomeTtpus. JUISl UICTI0JIb30BaHUS B YPOUHOU M BHEYPOUHOU
WNHTepakTuBHBIE | AEATEIBHOCTH B KAUECTBE BCIIOMOTaTEIbHBIX
3aganusd. 11 kiacc | marepuanoB. Kypc conepXuT noaHblil nepeyeHb
o0yuaronmx MaTepuasIoB AJsl OCBOCHUS
nporpaMMbl 0a30BOT0 YpPOBHS [0 MaTeMaTHKe
Kypca reomerpuu 11-ro kinacca. 0P
IpeHAa3HAYEH /JIs IOMOILH B peaau3aluu
00s13aTeIbHOM YacTH 00111e00pa30BaTEIHLHON
IpOrpaMMbl
Hudposoii kypc Hudporoii kypc pazpaboTaH B COOTBETCTBUHU C OI'AOY AI10
"T'eomerpus" 11 ®denepanbHbBIMU TOCYAAPCTBEHHBIMU " AkaneMus
KJ1acc 00pa3oBaTelIbHBIMU CTaHAapTaMu, QeepanbHbIMi | MUHIIpOCBEIIEHUS
OCHOBHBIMH 00pa30oBaTeIbHBIMU IPOTPaMMaMH 1 Poccun"

YHUBEPCAITLHBIM TEMaTHYECKIM KIaCCU(PHKATOPOM
TSl ICTIOJIb30BaHMS TIPH peaTH3aliy YacTH
00111e00pa30BaTENIbHOM MPOrpaMMBl,
(bopMHpyeMOii ydacTHHKaMHU 00pa30BaTeIbHbBIX
oTHoweHuH no npeamery "['eomerpus” (cpeanee
obmiee oOpazoBaHue, 6a30BbIN YPOBEHB)




7. JUCT ®UKCUPOBAHUS U3SMEHEHU U JOMOJHEHU B PABOUYEN ITIPOTPAMME

Jama Coznacosanue c
Iloonuce ruuya,
6HeceHUs 3amecmumenem OUpeKmopa
. Cooeporcanue eéHecuiezo
U3MEHEeHU, (noonucwe, pacuugpoexa
3anuce

O00NoIHEeHUT noonucu, oama)




COI'NTACOBAHO COI'JTACOBAHO

HpOTOKOH 3aceaHus METOANYECKOTO 3aMeCTUTEIb JUPEKTOpA 110 VBP

coseta MBOY «JInneit Ne 13»
Kapune I'epmanoBna Epemsn

ot 29 aBrycta 2026 roga Ne 1
29 aBrycta 2026 roga

Anuna BnagumupoBHa Jlemunosa

JOKYMEHT INIOATIMCAH JOKYMEHT INIOAIIMCAH
SJIEKTPOHHOM MOATTUCHIO SJIEKTPOHHOM TTOATHACHIO
3amectuTenb aupekropa no YBP 3amecTuTenb aupekTopa no YBP
Jemunosa Anvaa BragumuposHa Epemsn Kapune I'epmanosHa
TMoanucano: 29.08.2026r. [onmucano: 29.08.2026r.
KpanmuduupoBaHHas MOAMUCE: Kpanuduuupopanuas noanuce:
009A062536C9AF7754D587965CBB4D5CBE 685F3D6DIE9195620F497E48FA0B2223

11.03.2026r. - 04.06.2027r. 23.12.2025r. - 18.03.2027r.




MWHHUCTEPCTBO INPOCBEINEHUS POCCUMCKOM ®EJNEPAIINN
MuHuCTEPCTBO 00111er0 M NPo(ecCuoHATBLHOro odpa3oBanus PocToBckoi o01acTu
YnpasJienue oopazoBanus ropoaa Pocrosa-na-/[ony

MBOY "JIunei Ne 13"

-— JIOKYMEHT HIOJITUCAH YTBEPX/IEHO
) SJIEKTPOHHO TOJIUCHIO Tupexrop MBOY «JTrmeii Ne 13y

N7 Mupexrop Aronosa M3abenna KpukopoHa
[Toanucano: 29.08.2026r.

KBH.—IPI(pHIIHpOB(l]II[ﬂﬂ TMOIUCH. H3a6ej—‘[ﬂa‘ KpHKOpOBHa AFOHOBa

0093AA9CD8B4AB9EF1BF966793BFA57E93

11.02.2026r. — 07.05.2027r. HpI/IKa3 No 291 oT «29» O82026r
PABOYAS ITPOT'PAMMA

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

s 11 «by kitacca cpennero odiiero oopasoBaHus

Ha 2026-2027 y4yeOHbIii TOJT

CocraButens: OctpoBepxoBa MLA.,

YUUTCIIb MATCMATUKH

r. PocroB-Ha-/lony
2026 r.



1. NOSCHUTEJIBHAS 3AIIUCKA

['eomeTpus sBIsIETCS OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEAHEr0 00Iero oopa3zoBaHus, TakK
Kak oOecreuynBaeT BO3MOXHOCTb H3YyY€HHs JUCLUIUIMH €CTECTBEHHO-HAyYyHOW HAaIPaBIE€HHOCTH U
MPEIMETOB T'yMaHUTAPHOTO IHKIIA. [IOCKOJBKY JIOTHYECKOe MBINUICHUE, (POpMUpYyEeMOe MPH U3Y4YEeHUU
00y4aroIMMUCs NOHATUIHBIX OCHOB I€OMETPUH, IIPU J10KA3aTEIbCTBE TEOPEM U MOCTPOECHUU LEMOYKH
JIOTUYECKUX YTBEP)KICHUI IpU PEIIEHUH I€OMETPUUECKUX 3a]ad, YMEHHE BBIIBUraTb U OIPOBEPraTh
TUIOTE3bl HETMOCPEACTBEHHO MCIOJb3YIOTCSI IPA PEIICHUH 3alad €CTECTBEHHO-HAyYHOrO LMKIA, B
YaCTHOCTH (PM3UUECKUX 3ajad.

Ilenb ocBoeHus nporpammsl yueOHoro kypca «I'eomerpusi» Ha yriyOlnEHHOM ypOBHE — pa3BUTHE
WH/MBUYAIBHBIX CIIOCOOHOCTEH OOydYarommMxcsi MpH M3YYEHWH TEOMETPUH, KaK COCTaBIISIOLICH
npeaMeTHoM obnactu «MateMaTrka U HH(pOpMaTHKa» yepe3 odecriedeHrne BO3MOKHOCTH TPUOOPETEHUs
U UCTOJIb30BaHUS OoJiee TIyOOKHX T€OMETPHUECKUX 3HAHUN U JACHCTBHM, CEM(PUUHBIX T€OMETPUH, U
HEOOXOAMMBIX JJIsl YCIHEIIHOro Npo(ecCHOHAIBHOr0 00pa30BaHMs, CBA3aHHOIO C MHCIOJIb30BAHUEM
MaTEMaTHKHU.

[TpropuTeTHBIMM 33a4aMH Kypca T€OMETpPHM Ha YIIIyOJEHHOM YpOBHE, PacIIUPSIOLMMH U
YCWJIMBAIOIKUMU Kypc 0a30BOr0 YpOBHS, SIBISIOTCS:

pacuIMpeHue IMpeJCTaBIeHUs] O T'€OMETPUM KaK 4YacTH MHPOBOM KylbTypbl U (popMupoBaHHE
OCO3HAaHUs B3aMMOCBS3H F€OMETPHUH C OKPYXKAIOIIUM MUPOM;

dopMHpoBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIuX
MaTEeMaTHYECKUX MOJEIISAX, TO3BOJISIIOIIMX ONUCHIBATh U M3Y4aTh Pa3HbIC SIBJICHUS OKPYKAIOIIETO0 MUPA,
3HaHUe MOHATUIHHOIO anmnapara 1o pasjeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(GopMUpOBaHHE YMEHHUs BIIAZIETh OCHOBHBIMU HOHSTHUSMH O MPOCTPAHCTBEHHBIX (UIYpax U HX
OCHOBHBIMH CBOMCTBaMH, 3HaHUE TEOPEM, (OPMYI M YMEHHE UX IPUMEHSATh, yMEHUS JJOKAa3bIBaTh TEOPEMBI
Y HaXOJMUTb HECTaHAAPTHBIE CIIOCOOBI pEIIeHUs 3a/1a4;

(dbopMHpOBaHUE YMEHUS pacllo3HaBaTh Ha YePTekKaxX, MOJIEISIX U B PeaIbHOM MUPE MHOTOTPaHHUKHU
U Tella BpallleHusl, KOHCTPYHPOBATh F€OMETPUUECKHE MOJIENH;

(dopMHpoBaHHE TMOHMMAaHHUS BO3MOXKHOCTH AKCHOMATHUYECKOTO IOCTPOCHUS MaTeMaTHYeCKHX
Teopuid, GOpMUPOBAHNE TOHUMAHHUS POJIM AKCMOMATUKHU MIPH NMPOBEICHUH PACCYKICHUII;

(dbopMHpoBaHHE YMEHUs BIAJeTh METOJaMM JI0Ka3aTeIbCTB M aJlTOPUTMOB pEIIEHHs, YMEHUS UX
MIPUMEHSITh, IPOBOIUTH JOKa3aTEJIbHbBIE PACCYK/ICHUS B XO/I€ PEILICHUSI CTEPEOMETPUUYECKUX 3a/]1ad U 3a]1a4
C MPAKTUYECKUM CoJiepKaHueM, (OPpMHUPOBAHKE MPEICTABICHUS O HEOOXOAUMOCTH JI0KA3aTeNbCTB MPH
00OCHOBAaHWH MAaT€MaTUYECKUX YTBEPXKJIECHUH M POJM aKCHOMAaTHUKUW B MPOBEIEHUU JEAYKTHBHBIX
pacCyKIeHUH;

Pa3BUTHE U COBEPILIEHCTBOBAHNE MHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yJaromuxcs,
MIO3HABATEIbHON AaKTHBHOCTH, HMCCIIEOBATEIbCKUX YMEHMM, KPUTHUYHOCTH MBILNUIEHUS, HMHTEpeca K
M3Y4YEHUIO T€OMETPHH;

¢dopmupoBaHre (YHKIIMOHATBHON I'PaMOTHOCTH, PEJIEBAHTHON T'€OMETPUU: YMEHUS paclio3HaBaTh
MPOSIBJIEHUSI TE€OMETPUUECKUX TMOHSTUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHbIX >KU3HEHHBIX
CUTyallUX W TpH U3YYCHUM JPYIHX YUeOHBIX IPEJAMETOB, TMPOSABICHHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEHM, MOJENUPOBAHUS pEATbHBIX CUTYyallMi, HCCIIEeIOBaHUS IOCTPOEHHBIX MOJENeH,
MHTEPIIPETALIMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU cOJIep)KaTeIbHBIMU JHHUSIMH YyuyeOHoro Kkypca «I'eomerpusi» B 10-11 kmaccax
ABIAIOTCS: «lIpsMBbIE U TUIOCKOCTH B IPOCTPAHCTBEY, «MHOrorpaHHuKn», «Tena Bpamenus», «BekTopsl u
KOOpPJIUHATHI B IPOCTPAHCTBEY, «/BH)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHME «yMETh ONEPUPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETpPUU Ha yrinyOnéHHoMm ypoBHe oOyuenus B 10—11 kmaccax, OTHOCHTCS KO BCEM
COJIep KaTeNIbHBIM JIMHUSIM Y4eOHOro Kypca, a popMHUpOBaHUE JIOTHYECKUX YMEHHMH pacripelensercs: He
TOJIBKO TIO COJAEp)KaTeIbHbIM JHMHUSAM, HO U 1o roaaMm oOydenus. CoxaepxkaHue oOpa3zoBaHUS,
COOTBETCTBYIOIIleE MpPEIMETHBIM pe3yibTataM ocBoeHusi denepanbHoil paboueil mporpammsl,
pacrpesieI€HHBIM 110 TOAaM O0Yy4eHUs, CTPYKTYPHUPOBAHO TAKHUM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPUHIUIHAIBHBIM BOIIPOCaM 00y4aromuecs: 00palaiich HEOJHOKPATHO. JTO MO3BOJSET OPraHU30BaTh
OBJIAJICHUE TEOMETPUYECKUMHU IOHATHAMHU M HAaBBIKAMHU IIOCJIEJOBATEIBHO M IOCTYNATENbHO, C



cOOMIOICHUEM TMPHUHIMIA [PEEeMCTBEHHOCTH, a HOBblE 3HAHHUS BKJIIOYaTh B OOIIYI0 CHCTEMY
IFEOMETPUUYECKUX MPEJICTaBICHUN OO0y4aromuxcs, paclupsiss ¥ yrioyonsst e€, oOpa3ys IpOuHbIe
MHO>KE€CTBEHHBIE CBS3H.

[Tepexox K U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3gatb ycioBus ana  adddepeHuumanuu  oOydeHHs, TOCTPOSHUS  MHIUBUIYaTbHBIX
0o0pa30BaTeNbHBIX MPOTPAMM, OOECHEYUTh YIIIyONEHHOE H3yYeHHE T'E€OMETPHUHM KaK COCTABIISIOIICH
yueOHoro npeamera «MareMaTuka;

HOJATOTOBUTH O0YYAIOIIMXCS K MPOJIOJDKCHUIO U3YYEeHUSI MAaTEMaTHKHU ¢ y4€TOM BbIOOpa Oymymien
npodeccuu, obecrieunBas MPeeMCTBEHHOCTh MKy OOLIUM U MPOPEeCCUOHAIBHBIM 00Pa30BaHHUEM.

Ha n3yuenue yuebHoro kypca «l'eomerpus» Ha yriayOounéHHoM ypoBHe oTBoAmTcs 204 yaca: B 10
kiacce — 102 yaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 yaca B HEIeIIO).

HopmatuBHbie akThl 1 yueOHO- | DenepanbHbiil 3akoH 0T 29.12.2012r. Ne 273-D3 «O6 o6pazoBaHUH
METOIUYECKHUE TOKYMEHTEI, Ha B Poccuiickoit @enepannu» (¢ usmerHeHussiMu ot 19.12.2023r. Ne
OCHOBaHHUU KOTOPBIX 618-D3, B 1eiCTBYIOMICH PEIAKIHH);

[Tpuka3z MunnpocBemenuss Poccum Ne 808 ot 10.11.2025r.
«O BHECEHMHU H3MEHEHHH B HEKOTOpbIE IMpHUKa3bl MUHHUCTEPCTBA
npocsenieHust Poccuiickoit @enepanuu, kacaromuecs GpenepaabHbIX
00pa30oBaTeNIbHBIX IMPOrpaMM HadajlbHOro OO0IIero oOpa3oBaHUS,
OCHOBHOTO 001IIero 00pa30BaHMsI U CPEIHETO 0OIIEro 00pa30BaHUS»
3apeructpupoBad Muntoctom Poccun Ne 85296 ot 11.02.2026r. u
oduimansHo onyonukosas 12.02.2026r.;

[Ipukaz MunucrepcTBa npocseiieHus: Poccuiickoit @eaeparuu ot
09.10.2024r. Ne 704 «O BHEceHUN U3MEHEHUH B HEKOTOPBIE IPUKA3bI
MuHucTepcTBa MPOCBEIICHUSA Poccuiickoii ®Denepanuu,
Kacaromuecss  QemepanbHBIX — 00pa3oBaTENBHBIX  MPOTPaMM
HayaJbHOTo 00111ero 00pa3oBaHMsl, OCHOBHOT'O O0IIEro 0Opa3oBaHus
U CpPEeIHEro 00IIero o0pa3oBaHUsI»;

@enepanbHbplii  mepeyeHb — y4eOHMKOB,  JIOMYILEHHBIX K
UCTIOJIB30BAaHUIO TIPH pea3alliil UMEIOIINUX TOCYIapCTBEHHYIO
aKkpeauTanuio odpaszoBaTenbHbIx nporpamMm HOO, OOO u COO,
yTBEpkKACHHbIM NpukazoM Munnpocsenienuss Poccuun Ne 769 or
05.11.2024r., ¢ mocienyOUMMI U3MEHEHHUSIMH,

O6unactHoit 3akoH ot 14.11.2013r. Ne 26-3C «O06 o6pa3oBaHuu B
PoctoBckoii obmactn» (¢ uamenenusimu ot 03.10.2025r.);

IIpuka3z MunucrepcrBa npocsemenus Poccuiickoit @enepanuu oT
12.08.2022r. Ne 732 «O BHeceHMM H3MEHEHUIl B (eaepanbHbIN
roCy/IapCTBEHHBIH 00pa30BaTeNbHbIM CTaHAAPT CPEAHETO OOIIEro

pa3paboTaHa rmporpamMma

oOpa3oBaHus, YTBEPKACHHBIN IIPUKA30M MunucrepcTBa
oOpa3oBanus u Hayku Poccuiickoir @eneparuu ot 17.05.2012r. Ne
413»,

@enepanpHas oOpazoBarenbHas MNporpaMMa CpeaHero OOIIero
o0pa3oBaHus DOIT COO, YTBEPKICHHA MIPUKA30M

Munnpocsemenust Poccuu Ne 371 ot 18.05.2023r.;

[Tonoxenuem o paboueit mporpamme yuyeOHBIX PEIMETOB, YUeOHBIX
KypcoB (B TOM 4HCII€ BHEYPOUHOH J€ATEIbHOCTH), Y4EeOHBIX
moayneit «MBOY Jluneit Ne 13» (IIpuka3z Ne 321 ot 29.08.2026r.).
OcHoBHast oOpa3zoBaTellbHAas MpPOTpaMMa CPEIHETO  OOIIeTo
obpazoBanuss MbBOY «Jlumeit Ne 13» na 2026 — 2027 yueOHbIi 1o
(ITpukaz Ne 292 ot 29.08.2026r.);




YueOHbIi IU1aH MYHHIIMIIAJILHOTO O0JKETHOTO
oOureo0pazoBarenbHOr0 yupexzaenus ropoga PocroBa-Ha-/lony
«JTuneit Ne 13» na 2026-2027 yuebnbiii ron (mpuka3z mo MbBOY
«JIumeii Ne 13» Ne 290 ot 29.08.2026r.);

Kanennapusiii yue6uslit rpadpuk MBOY «Jlumeit Ne 13» na 2026 —
2027 yuebnsiii o (npukaz no MBOY «Jluneir No 13» Ne 286 ot
25.08.2026r.);

Pa6ouast mporpamma Bocriutanuss MbOY «JIumeit Ne 13»;
®enepanbHas pabodas mporpamma CpegHero oomero oopa3zoBaHus
«Matemaruka (yriayOJieHHBIH YPOBEHb )»

OO011ee KOJIMYECTBO YacoB B rof, | B coorBerctBun ¢ YueOHbIM maHoM MBOY «JIuneir Ne 13»

KOJIMYECTBO YACOB B HEJIEIIO, (ITpukaz Ne 290 ot 29.08.2026r.) Ha 2026 — 2027 y4eOHbBIN TOA Ha

IUIAHUPYEMBIX Ha U3yYEHUE u3ydeHue nanHoro kypca B 11 «b» xmacce B 2026 — 2027 yyeOHom

JIAHHOTO Kypca B cOOTBeTCTBUM | roay otBomutcs 102 waca (3 vaca B Hemeno), Ha OCHOBaHHHU

C Y4eOHBIM ILJIAHOM JIUIIest Kanenmapuoro yuebnoro rpaduka MBOVY «Jlureit Ne 13 (ITpuka3s
Ne 286 o1 25.08.2026r.) Ha 2026-2027 yuebHbIi roJ1 IPEAYCMOTPEHO
102 gaca.

2. COAEPXXAHUE OBYYEHUs
11 KJIACC

Tesa BpaleHus

[ToHsATHS: MWINHAPUYECKAs! TOBEPXHOCTh, KOHMUYECKasi IOBEPXHOCTh, ChepruiecKas MOBEPXHOCTb,
oOpa3yromue moBepXHOCTe. Tema BpalneHus: IWIMHIP, KOHYC, YCEUYEHHBIM KOHYyC, cdepa, map.
B3aumMHoe pacnosioxeHue cdepsl U MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue ten
BpallleHus Ha TIOCKOCTH. Pa3BépTka numnmnapa u konyca. Cummerpust cepsl 1 mapa.

O6vém. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME MNPAMOYTOJIBHOTO
napajuienenunena u ciaeAactsus u3 He€. OObEM NpAMON M HAKIIOHHOM MPU3MBI, LIUJINHAPA, TUPaAMHIbI U
KoHyca. O0BEM 1mIapa U MapoBOro CErMEHTA.

KomOuHanmu ten BpallleHUs U MHOTrOrpaHHUKoOB. [Ipu3ma, BnMcaHHas B LMJIMHAP, ONMHMCAaHHAs
okoso nuiauHapa. [lepeceyenue cdepbl u mapa ¢ miockocTbio. Kacanue mapa u cdepsl MIOCKOCTHIO.
[ToHsiTHE MHOTOrpaHHUKA, OMKMCAHHOTO OKOJIO cQepbl, cepbl, BIUCAHHON B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

[Tnomane NOBEPXHOCTH LMIMHApA, KOHyca, Iomans chepel u e€ uacredl. [lomobue B
npoctpaHcTBe. OTHomEeHHEe 00BEMOB, Momanell moBepxHocTed nmoaoOHbIX (uryp. IlpeoGpasoBanue
nono6ust, romoTeTHs. Perenne 3a1a4 Ha IIIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne cedeHHii MHOTOIPAaHHMKOB W TEJI BPAIICHUS: CEUEHUS IWIMHAPA (IAapajuIebHO U
MEPIEeHIUKYJIPHO OCH), CeYeHUs] KOHYca (TapajielbHble OCHOBAHUIO U MPOXOJAILINE Yepe3 BEPIINHY),
CEUEHUs IIapa, METOABI IOCTPOEHUS CEYEHMH: METOJ CIIEI0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUSA,
METO/ IEPEHOCA CEKYIIEH TUIOCKOCTH.

BexTOopbl M KOOPpANHATHI B IPOCTPAHCTBE

BekTopel B mpoctpaHcTBe. Omnepannu HaJa BEKTOpaMH. BEKTOpHOE YMHOXXEHHE BEKTOPOB.
CaoiicTBa BEKTOpHOr0o yMHOXkeHUs. [IpsMoyronbHas cuctema KOOpauHaT B IpocTpaHcTse. KoopanHatel
BekTopa. Paznoxenue Bekropa mno 0Oasucy. KoopAMHATHO-BEKTOPHBIM METOA NpU pELIeHUH
reOMETPUUECKUX 3a7au.

J{BM2KeHHsl B IPOCTPAHCTBE

JBmwxenust npoctpanctBa. OtobpakeHus. J[BmwxkeHus U paBeHCTBO ¢uryp. OOuime cBoicTBa
JBHWKEHNW. BUIbI ABMKEHUI: apaJJIeIbHBIA IEPEHOC, IEHTPaIbHAs CAMMETPHUS, 3€pKalbHasi CHMMETPHSI,
MOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus nonodus. [Ipsimas u cdepa Diinepa.



3. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O KYPCA «I'EOMETPUS»
(YITJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHET'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU OOYYaIOIIEerocsi KaKk aKTHUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHUUCKOrO OOINeCTBa, MPEICTAaBICHHE O MAaTeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, ABJICHUN, POIEAYP IPAKIaHCKOTO 00111eCcTBa (BEIOOPHI, ONPOCHI U IPYTOE€), YMEHHE
B3aMMO/ICHCTBOBATh C COIMATBLHBIMUA HHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIIMSIMU U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUICKOW T'paXIaHCKOW HJIECHTUYHOCTH, YBOKEHHUS K IMPOHUIOMY H
HACTOSIIEMY POCCHUHMCKONM MaTEMAaTHKH, IIEHHOCTHOE OTHOUIEHHWE K JOCTHXKECHHMSIM POCCHICKHUX
MAaTeMaTUKOB U POCCHUMCKOM MATEMaTUUYECKOM IIKOJbI, MCIIOJb30BAaHUE ATHUX JIOCTMKEHHH B JIPYTHUX
HayKax, TEXHOJIOTUSIX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHE JyXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapojaa, cHOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUS, ITUYECKOTO IMOBEJEHHUSA, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM JOCTIXKCHHN HAyKU U
JeSTeNIbHOCTBIO YIEHOT0, 0OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OyAYIIEro;

4) 3cTeTHYECKOE BOCIMTAHME:

3CTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUYas SCTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a]1a4, PEIICHUH, pacCyKIeHUH, BOCIPHUMYHUBOCTh K MAaTEMATHUYECKUM aCIICKTaM Pa3IMIHbIX
BHJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(OpMUPOBAHHOCTh YMEHHsI NPHUMEHATh MaTeMaTHYeCKHe 3HaHUs B HHTepecax 370pPOBOrO U
0e30macHOT0 00pa3za KHU3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAHHE,
cOanmaHCUpPOBAaHHBIA PEXUM 3aHATUA M OTIbIXa, PEryispHas (u3nuecKas aKTHUBHOCTB), (hHU3HUECKOe
COBEPIIIEHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOM JIESITEIILHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYyAY, OCO3HAaHWE IIEHHOCTH TPYAOTIOOUs, HHTEpEC K pazIMyHbIM cdepam
PO eCCUOHAIBHON JIEATETLHOCTH, CBI3aHHBIM C MATEMATUKOMN M €€ MPUJIOKEHHUSIMHU, YMEHHE COBEPIIATh
OCO3HAaHHBIH BEIOOp OyyIiel mpodeccuu v peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIaHbI, TOTOBHOCTH
U CIOCOOHOCTh K MAaTeMAaTHUYE€CKOMY OOpa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUHM BCEHW KU3HH,
TOTOBHOCTb K AKTUBHOMY YYaCTHIO B PELICHUU MPAKTUYECKUX 3a]1a4 MaTeMaTHYECKO HAPaBIEHHOCTH;

7) 3K0JI0TM4YecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTH IKOJIIOTUYECKON KYIbTYphl, TOHUMAHUE BIUSHUS COLUATBLHO-IKOHOMHYECKUX
MPOIIECCOB HAa COCTOSIHME TPUPOJHONM M COIMAIBHOM Cpeabl, OCO3HAHUE TJI00aTbHOTO XapakTepa
IKOJIOTHUECKUX TPOOJIeM, OpHEHTAllUsS Ha MIPUMEHEHNE MaTeMAaTUUECKUX 3HAHUW IS PEIIeHUs 3a]ad B
00J1aCTH OKpYXKaloeh Cpe/bl, TIIaHUPOBAHUE MOCTYIKOB M OIEHKH WX BO3MOJKHBIX TOCJEICTBHH s
OKpY>KaloIlel Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 00IIECTBEHHOM TPAKTUKH, TOHUMAHUE MAaTEMATHYECKON HayKH KaK Cephl UeJIOBEUECKOM AeATEIHHOCTH,
3TanoB €€ pa3BUTHS M 3HAYUMOCTU JJIA Pa3BUTHUSI LUBWIM3ALMHU, OBIAJCHUE SI3bIKOM MaTEMaTHUKH U
MaTeMaTUYeCKOW KYJIbTYPOH KaK CPEeICTBOM TO3HAHHUS MHPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBrble JJornueckue aeiicTBu:



BBISBIISITH M XapaKTE€PHU30BaTh CYIIECTBEHHBIC NPU3HAKU MAaTeMaTHUECKUX OOBEKTOB, MOHATHI,
OTHOIICHUNA MEXy MOHATUAMH, POPMYIUPOBATH ONPEACIICHHS MTOHATHIA, YCTAHABIUBATh CYIIECTBEHHBIH
IIPU3HAK KJIACCU(UKALIMU, OCHOBAHUS JUIsl 000OIIEHNS M CPAaBHEHUS, KPUTEPUH IPOBOAMMOTrO aHAIIN3A;

BOCIIPUHUMATh, (opMynupoBaTh W TIpeoOpa3oBbIBATH  CYXACHUS: YTBEPAUTEIbHBIE H
OTpHLIaTENIbHbIE, €TUHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISABIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEUHs B (haKTax, JaHHBIX,
HaOJMIOACHUAX M YTBEPXKAEHUAX, IMpeularaTb KpPUTEPUM JJIs  BBIABICHHMS 3aKOHOMEpPHOCTEH WU
IIPOTUBOPEYUI;

JiefaTb BBIBOJBI C MCIOJB30BAHUEM 33aKOHOB JIOTMKM, JEAYKTHUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOATEIbHO JI0KA3aTEeNbCTBA MAaTEMATUYECKUX YTBEPXKACHUH (NpsiMble M OT
IIPOTUBHOI'0), BBICTpaMBaTh AapryMEHTALMIO, MPUBOAUTH NPUMEPBI U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXIEHUS U BBIBObI;

BbIOMpaTh crnoco0 pemeHus y4eOHOM 3ajauu (CpaBHUBaTh HECKOJBKO BapHUaHTOB PELICHMUS,
BbIOMpPaTh HauboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSITENbHO BBIIECICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbckne 1eiCTBUSA:

UCIOJIb30BaTh BOINPOCHl KaK MCCIEN0BATENbCKUMM HMHCTPYMEHT IO3HaHUS, (OPMYIUpOBaTh
BOTIPOCHI, (pUKCHpYIOIIHE MPOTHBOPEUNE, MPOOIIeMy, yCTaHABIMBATh HICKOMOE U JaHHOE, (POpMUPOBATH
TUIIOTE3Y, AapTYMEHTUPOBATh CBOIO IMO3UIUI0, MHEHHE;

IIPOBOAUTH CaMOCTOSITEJIbHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, HUCCIIEIOBAHUE 110 YCTAHOBJIEHHIO
0COOEHHOCTEM MaTreMaTHYecKoro OOBEeKTa, SBJIEHUS, MPOLECca, BBIABICHHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (OpMYJIMPOBAaTh OOOOIEHUS W BBIBOABI 10 pe3yibTaTaM MpPOBEAEHHOTO
HAOJIOACHNUS, WCCIEOBAHUSA, OLIEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3YJIbTAaTOB, BBIBOJAOB U
0000I1IeHMI;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE MpOIECcCca, a TaKKe BbIIBUraTh MPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

BBISBIIATH J€(PUIMTHI HHPOPMALINH, TAaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIIPOC U /IS peIlIeHUs
3a/1a4u;

BBIOMPATh MH(OPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAJIM3UPOBATh, CUCTEMATU3HPOBATh
U UHTEPIPETUPOBATh NH(OPMALIUIO PA3IUUYHBIX BUJOB U (POPM NpeacTaBICHUS;

CTPYKTYpPUPOBaTh HH(POPMALMIO, MPEACTaBIATh €€ B Pa3NUYHBIX (opMax, WILIFOCTPHUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOATENBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.
KoMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe el CTBUSA

Oo0menne:

BOCIPUHUMATh U (OPMYIUPOBATH CYXKICHHSI B COOTBETCTBHM C YCIOBHUSIMHU U LIENSIMHU OOLICHMUS,
SCHO, TOYHO, TPAMOTHO BBIpa)KaTb CBOIO TOYKY 3pEHHUS B YCTHBIX M NHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 XO/1y pElIeHHs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYE€HHBINH Pe3yJIbTaT;

B X0JIe 00CY)KJIeHH 3a/1aBaTh BOIIPOCHI IO CYILECTBY 00CYKAaeMOM TeMBbl, TPOOIEMBI, peraeMon
3a/layM, BBICKA3bIBaTh WJEH, HAICJICHHbIE HAa IOUCK pEIIEHUs, COMOCTAaBIATh CBOU CYXICHHS C
CYXXJIEHUSIMH JIPYTUX YYaCTHUKOB JIMAJIOTa, 0OHAPYKHUBATh pa3IMyue U CXOJCTBO MO3ULUI, B KOPPEKTHOM
dhopme popMynHpOBaTH pa3HOTIACHS, CBOM BO3PAKCHHS;

NPEICTaBIISITh PE3yibTaThl PEIIEHUS 3aJayd, OJKCIEPUMEHTA, HCCIEJOBAHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPaTh (OpMAT BBICTYIUIEHHS C Y4€TOM 3a7ad Mpe3eHTallMd U OCOOEHHOCTEeH
ayJAUTOPHUH.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

Camoopranuzanus:

COCTABJIATH IUIAaH, AJITOPUTM PELIEHU 3a/1a4i, BEIOUPATh CIOCO0 PEUIeHUs ¢ yUETOM UMEIOIUXCA
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BapUaHTHl PEIICHUI C
y4€TOM HOBOM MH(OpMaIny.



CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:

BJIQJICTh HABBIKAMH IIO3HABAaTEIbHOW pe(dlekcHM KaK OCO3HAHHS COBEPIIACMBIX JCHCTBUU H
MBICIIUTENBHBIX TPOIECCOB, HX PE3yabTaTOB, BIAJIETh CIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
rpoiiecca U pe3yibTaTa peleHrus MaTeMaTHuYeCKOM 3a1a4u;

MPEBUJETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPU PELICHUU 33a]]a4l, BHOCUTh KOPPEKTHBBI
B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HANJICHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE PE3y/IbTaTa IETU U YCIOBUSAM, OOBSICHATH MPUYHHBI JOCTHIKCHUS WIIH
HEJOCTUKEHUSI PE3yJIbTATOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh OI[EHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHasl /1eSITeJIbHOCTh:

MOHMMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM 1 UHIMBUyaJdIbHOU pabOThI PU PELICHUH
y4eOHBIX 3a7a4, MPUHUMATH IIe]Ib COBMECTHOU JIESATEIBHOCTH, TNIAHUPOBATH OPTraHU3aIUI0 COBMECTHOU
paboTHI, pacpeesaTh BUABI pa0d0T, TOTOBAPUBATHCS, 00CYKIaTh IPOIIECC U pe3yIbTaT paboThl, 000011aTh
MHEHHS HECKOJILKUX JIIOJICH;

y4acTBOBATh B IPYMIOBLIX opMax padoThl (00CyKaeHHUs, 0OMEH MHEHUI, «MO3TOBBIE HITYPMbI»
Y WHBIC), BBIMOJIHATH CBOIO YaCTh Pa0OTHl M KOOPIWHUPOBATH CBOM JCHCTBUS C JIPYTHMH YICHAMHU
KOMaH/bl, OLICHUBATh KaueCTBO CBOETO BKJIaJia B OOLIMN MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
YY9aCTHUKAMH B3aMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI
K konmy 11 kiacca 00ydaronuiicss HAYIUTCS:

e CBOOOJHO ONEPUPOBaTH MOHATUSAMH, CBSI3aHHBIMM C LMJIMHIPUYECKOH, KOHMYECKOH H
cepruueckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOIY4EHUS;

® OIEpPUPOBATH MOHATHUSAMH, CBSI3aHHBIMM C TEJIaMU BpAIIECHUA: [IUIMHIPOM, KOHYCOM, cepoit u
11apoM;

® pacro3HaBaTh Teja BpallleHus (HWIMH]IP, KOHYC, cepa U 1ap) U 00bSICHATH CIIOCOOBI OTYYEHUS
TEJ BPAIlCHHUS;

e KJaccu(pUIMPOBATh B3aUMHOE PACHOJI0KEHNUE CPephl U MIIOCKOCTH;

® BBIYUCIATH BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpalleHUs, 0OBEMBI M IUIOIIAIH
MOBEPXHOCTE MHOTOTPAaHHMKOB M TeJl BpAIICHUs, I€OMETPUUECKUX Tell C MPUMEHEHHEM
bopmyu;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMH C KOMOMHALMSAMHU TeJ BpAIIEHUS MU
MHOTOTPaHHUKOB: MHOTOI'PAaHHUK, BIIMCAHHBIM B cepy M omucaHHBIA OKoJO0 cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS;

®  BBIYHUCIATH COOTHOLIEHUS MEXIY IUIOIAASIMU OBEPXHOCTEH U 00BbEMaMU MOAOOHBIX TET;

e u300paxkaTb H3ydaeMmble (UTYpHI, BBINOJHATH (BBIHOCHBIE) IIOCKHME YEPTEXKHM U3 PHCYHKOB
IPOCTHIX 00BEMHBIX (UTYpP: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTh CEUEHUS TeJl BpaIlleHUS;

® U3BJEKaTh, HMHTEPIPETUPOBATH W MPeoOpPa3oBbIBaTh HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX

reoMeTpHUeCcKUX GUrypax, MpeACTaBIEHHYIO Ha YepTekXaxX U PUCYHKaX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH ONEpallMK HaJl BEKTOpaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOIl cucTeMe KOOPAMHAT;

pelaTh TeOMETpUYECKHE 33JaYd Ha BBIYHUCICHHE YIJIOB MEXAY HPSIMBIMH M IJIOCKOCTSIMU,

BBIUMCJIEHUE PACCTOSSHUM OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha IPUMEHEHHE BEKTOPHO-

KOOPJMHATHOT'O METO/Ia MPU PELIECHUH;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMU, CBA3aHHBIMU C ABUKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA
JIBUKCHUI;

® BBINOJHATh U300paKEHUsS MHOTOTPAHHUKOB W TEJl BpAIlEHUs NPU MapajuleIbHOM IepeHoce,
LEHTPAIbHOW CHUMMETPHUM, 3€PKaJIbHOM CUMMETPUM, IPH IIOBOPOTE€ BOKPYr IPSAMOM,
npeoOpa3oBaHmsl OI00MS;



® CTPOUTH CEYEHMsS MHOIOTPAHHUKOB M TE€Jl BpAlllEHUS: CEUEHUS ILWIMHApA (MapajuleIbHO M
NEPIEHIUKYJIIPHO OCH), CEUEHUs KOHyca (MapajljIelIbHbIE OCHOBAHUIO U INPOXOJSIIUE YEpe3
BEpLIMHY), CEUEHHs 11apa;

® NCIOJIB30BATh METOABI IOCTPOCHMSI CEUEHUH: METOJA  CIEINOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYILEH IIIIOCKOCTH;

® JI0Ka3bIBaTb T€OMETPUYECKUE YTBEPIKICHHUS;

® IPUMEHSTH F€OMETpUYECKHEe (PAKTHI AJIsl PEIICHUS CTEPEOMETPHUECKHUX 3a/1a4, MTPENO0Iararmux
HECKOJIbKO LI1aroB PeLeHMs], €CIIU YCIIOBHs IPUMEHEHU 3a/1aHbl B IBHOW U HEABHOM (hopme;

e pemare 3aJadyd  Ha  JIOKA3aTelIbCTBO MAaTEMATHYECKUX OTHOIIEHUHM M HaXOXIEHUE
F€OMETPUYECKUX BEIINYUH;

® [IPUMEHSATH IPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAILIMOHHBIE CUCTEMBI IIPU PELLICHUH
CTEPEOMETPUYECKUX 3a/1a4;

® I[IPUMCHATH IIOJYYCHHBIC 3HAHUS Ha IPAKTUKE: CPABHUBATh, AHAJIM3UPOBAaTh U OLIEHUBATh
pealIbHbIE CUTYallUH, IPUMEHITh N3YYEHHBIE IIOHITHSI, TEOPEMBI, CBOMCTBA B IIPOLECCE IIOUCKA
pelIeHNs MaTeMAaTUYECKU CPOPMYIUPOBAHHON NPOOIEMBI, MOJEIUPOBATh PEATIbHBIE CUTYal[UU
Ha A3BbIKE T€OMETPUH, HCCIEA0BATh IIOCTPOECHHBIE MOJIEIH € MCIOIb30BAaHUEM I'€OMETPUUECKUX
NOHATUH W TeopeMm, ammapata anreOpbl, pemaTh NPaKTHYECKHE 3aJadd, CBS3aHHBIC C
HaXO0X/ICHUEM T'€OMETPUUYECKUX BEJINYMH;

® uUMeThb NpPEJCTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU KaK COCTaBHOM YacTH
(dyHIaMeHTa pa3BUTHSI TEXHOJIOTUH.

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMS OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

11 KJIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJILHOM MPOrpPaMMBbl CpelHero o0o01ero od0pasoBaHus
pe3yjabTara
6 I'eomerpust

OnepupoBaTh  MOHATHSAMH:  IWJIMHApPUYECKass IOBEPXHOCTb,  OOpa3yrolue
6.1 LUWIMHIPUYECKON MOBEPXHOCTH, LIWINHIP, KOHUUYECKas OBEPXHOCTh, 00pa3yrolue
KOHMUYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh

6.2 PacnioznaBats Tena BpameHus (UIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MTOTYYSHHUS TEJl BPALLICHUS
6.4 KnaccugunupoBaTb B3aMMHOE pacnookeHue cephl U MIOCKOCTH

OnepupoBaTh MOHATUSAMH: NIAPOBOW CEIMEHT, OCHOBAHHWE CEIMEHTa, BBICOTA
6.5 CErMEHTa, LIAapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJOs, BBICOTA IIAPOBOIO CIIOH,
IapOBOW CEKTOP

Boruncisats 00bEMBI 1 iomaigun HOBerHOCTeﬁ TCJI BpallICHUSA, TCOMCTPUYCCKUX TECJI

6.6
C MpUMEeHeHHeM QopMy
6.7 OmnepupoBaTh NOHATHUSIMH: MHOTOIPaHHHK, BIUCAHHBIN B c(hepy U OMUCAHHBIN OKOJIO
' cdepsl, chepa, BucaHHass B MHOTOTPAHHHK HJTH TEJIO BPAIICHUS
6.8 BBIUKCIIATE COOTHOIIEGHUS MEXAY IUIOMAIIMH TIOBEPXHOCTEH u  00BEMaMu
' 0 {00HBIX TEJ
6.9 N300paxkaTh u3yyaembie QUTYPHI OT PYKHA U C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX

MHCTPYMEHTOB




6.10

BrINONHATE (BEIHOCHBIC) ITIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX pUryp:
BU/I CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS TEJ BpAIICHUS

6.11

W3BnekaTh,  MHTEPUIPETUPOBaTH U MpeoOpa3oBbIBaTh  HH(POpPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha yepTexax u
pUCYHKax

6.12

[TpumensaTs TeoMerpuueckue (aKThl IS pEIICHHS CTePeOMETPUYECKUX 3ajad,
MPEAIOJIararoIuX HECKOIBKO IIaroB PeIeH s, €CJIN YCIOBUS TPUMEHEHUS 33/1aHbI B
ABHOH popme

6.13

OnepupoBatrhb MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrmonssaTe ,HeflCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB M YMHOXKXCHUA
BCKTOpaA Ha 4uCJIo, O6’b${CH5{TB, KaKHMH CBONCTBAMH OHH 06J'IaI[aIOT

6.15

HpI/IMeHHTB IIpaBUJIO IapaJUICIICIIUIICAA IIPU CII0KCHUHU BCKTOPOB

6.16

OnepupoBaTh NOHATUSAMU: IEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb
BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YrOl MEXAY BEKTOpaMHU,
CKAJIIPHOE NPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPbI

6.17

Haxomute cymMMy BEKTOPOB M IPOM3BEIECHHE BEKTOpAa HA YUCIO, YIOJl MEXIY
BEKTOpPAaMH, CKaJIsIpPHOE IIPOM3BEIEHUE, paCKIAIbIBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,Z[aBaTI> IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemarsn HpOCTGﬁH.IPIC ICOMCTPHUUCCKUEC 3ala4yd Ha IIPHUMCHCHUEC BCKTOPHO-
KOOpAHMHATHOI'O METOAAa

6.20

Pemrate 3amaum Ha J0Ka3aT€IbCTBO MAaTEMaTHUYECKUX OTHOIICHMH M HaXO0XXICHHE
TreOMCTPHUICCKUX BCIUYHUH I10 o6pa3uaM WJIn ajiroputMaM, HNpUMCHSAA H3BCCTHBIC
MCTOABI ITPpHU PCHICHUNU CTAHAAPTHBIX MAaTEMATUYCCKUX 3a/lav

6.21

HpI/IMeHHTB HpOCTefIIHPIC NporpaMMHBIC cpeacrBa )51 SJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a1a4

6.22

HpI/IBOI[I/ITB MMpUMEPbI MATEMATUYCCKUX 3aKOHOMepHOCTeﬁ B IpUPOAC U KU3HHU,
paciio3HaBaThb MPOABJICHUEC 3aKOHOB TCOMCTPHUU B UCKYCCTBE

6.23

[TpuMeHsTh MOTyYSHHBIC 3HAHUS HA MPAKTUKE: aHATTU3UPOBATh PeabHbIE CUTYAIlUU
¥ TIPUMEHSATHh M3YYCHHBIC TIOHATHS B IMPOIECCE TMOWCKA PEHICHHUS MAaTeMaTHYCCKU
chopMyTUpPOBaHHOW TPOOIEMBI, MOJEIUPOBATH DPEAbHBIE CHUTYallMd Ha S3bIKE
Te€OMETPUH, UCCIIEA0BATH TOCTPOSHHBIE MOJIENIH C UCTIOIB30BAHUEM T€OMETPHUUECKHIX
MOHATHI U TeOpeM, amnmnapara ainreopbl, perarth NpakTHIeCKUue 3aa4u, CBI3aHHbBIE C
HaXO0XJICHUEM T€OMETPUUICCKUX BEITHNIHH

11 KJIACC

HNPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

Kon

IIpoBepsieMblii JJIEMEHT COJEPKAHUS

6

I'eomerpus

6.1

[unuuaapudeckasl MOBEPXHOCTh, 00pa3yromue MUINHAPUIECKONW TOBEPXHOCTH, OCh
MWIAHIPUYECKON MoBepXHOCTU. [[MmuHAp: OCHOBaHMS M OOKOBas TOBEPXHOCTH,
o0pa3yrolas U 0Ch, TUIOMIAalb OOKOBOM U IMOTHON TOBEPXHOCTH




6.2

Konundeckas moBepXHOCTh, 00pa3yrolne KOHMYECKON TOBEPXHOCTH, OCh U BEpIINHA
KOHUYecKoi moBepxHocTU. KoHyc: OCHOBaHME W BepllIMHA, o0Opa3yromias U OCb,
IJI0MIa b OOKOBOM M TIOJHON TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpa3yroIIue M
BBICOTa, OCHOBAHMSI 1 OOKOBAs TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, Juamerp, Ioma s TOBEepXHOCTH cdephl. BzaumHoe
pacroyio’)keHue cdepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, miomanb

cepsl

6.4

N3o0paxkeHune Ten BpalieHus Ha MIIOCKOCTH. Pa3BépTka muIMHApa U KOHyCa

6.5

Kom6unanuu ten BpaiieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMCAHHBII OKOJIO
cdepsl, cepa, BOUCAaHHAS B MHOTOTPAHHUK, WIIH TEIIO BPAIICHUS

6.6

[Tonstue 06 o6bEéMe. OcHOBHBIE CBOWMCTBA 00BEMOB Ten. Teopema 00 00BEME
PSIMOYTOJIBHOTO TapailjIeNienuIea u ciaeacTBus u3 He€. O0bEM HMIMHIpA, KOHYCA.
OO6béM 1mapa u mIomaabs chepol

6.7

[Tono6uble Tena B npoctpaHcTBe. COOTHOLIEHUS MEXKY IUIOIIAISIMU IOBEPXHOCTEH,
00BbEMaMU MOT00HBIX TET

6.8

Ceuenust mwimHApa (mapauieIbHO WU IMEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE YEPE3 BEPLIMHY), CEUSHHMSI 1Iapa

6.9

Bexktop Ha miockoctu u B mpoctpaHcTBe. ClOKEHHE M BBIYMTAHUE BEKTOPOB.
YMHO)eHue BeKkTopa Ha uucio. PasznoxeHue BekTopa 1o TpEM HEKOMILJIaHAPHBIM
BekTopam. [IpaBuno napamnenenunena. Pemenue 3agau, cBI3aHHbBIX C IPUMEHEHUEM
IIPaBUJI IEHCTBUN C BEKTOpaMHU

6.10

IIpsmoyronbHasi cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
IIpocreiimme 3amaun B KOOpAMHATax. Yroil Mexay Bekropamu. CkaispHoe
IIPOU3BEICHNE BEKTOPOB. BBIYNMCIIEHHE YITIOB MEXIY HNPSMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEILICHUN T€OMETPUYECKUX 3a/1a4

ITPOBEPAEMBIE HA EI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMHMSA OCHOBHOMU OBPA3OBATEJBHOU ITPOI'PAMMBI CPEJHET'O OBLIIETO

OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHUSI K NPEAMETHBIM Pe3y/1bTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHEro 001ero 06pa3oBaHus

Brnanenne MerogaMu JI0Ka3aTeNbCTB, aIrOPUTMAaMHU pEIICHUS 3a/ad; yMEHUue
(bopMyIHpOBaTH M ONEPUPOBATH MOHATHUSMH: OIPEACICHUE, aKCHOMa, Teopema,
CIIEZICTBUE, CBOMCTBO, MPHU3HAK, J10Ka3aTEeIbCTBO, PABHOCHIIBHBIE (OPMYIHPOBKH;
NPUMEHSTh UX; yMeHue (GOopMylInpoBaTb OOpaTHOE U  IMPOTUBOIOJIOKHOE
YTBEp)KJCHHUE, TNPUBOIUTH MNPUMEPbl U KOHTPIPUMEPHI, MCIIOIB30BaTh METOJ
MaTeMaTHYeCKON HHTyKIINW; TPOBOINTH JOKA3aTEIIbHBIC PACCYKICHHS ITPH PEIICHUN
3aJa4, OLEHUBATh JIOTUYECKYIO MPABUIIBHOCTh PACCYXJIECHUI; YMEHHUE ONEPUPOBAThH
MOHATUSIMH: MHOKECTBO, TOJAMHOXKECTBO, OIEPAIllH HaJ MHOKECTBAMHU; yMEHHE
UCIOJb30BAaTh TEOPETUKO-MHOKECTBEHHBIM ammapar JUis OINMCAaHUS peallbHBIX
MIPOIIECCOB W SIBJICHWW W TIPH PEIICHUH 3ala4, B TOM YHUCIIEe U3 JAPYIHX YIeOHBIX
MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, LUKI,
rpad Ha IUIOCKOCTH;, YMEHUE 3a7aBaTh M OMUCKHIBAThH rpadbl pa3InIHBIMH CITIOCO0OAMU;
UCIOJIB30BATh Tpadbl MPH pEIICHUH 33124




YMeHue onepupoBaTh HNOHSATUSMM: HATYpaJbHOE YHUCIIO, LIEJIO€ YUCIO, CTENEHb C
LeJIBIM T10Ka3aTesleM, KOPEHb HAaTypajbHOW CTENEHHU, CTENEHb C PalMOHAJIbHBIM
[I0Ka3aTelieM, CTENeHb C JICHCTBUTENbHBIM MOKa3aTeNneM, Jorapudm 4uciia, CUHYC,
KOCHHYC U TaHTEHC IPOU3BOJIBHOTO YHCIIA, OCTATOK 10 MOJIYJII0, PALMOHAIBHOE
YKCJI0, UPPALMOHATIBHOE YKMCII0, MHOKECTBA HATYPAJIbHBIX, LEJIbIX, PALlUOHAIBHBIX,
JeUCTBUTENbHBIX YMCEN; YMEHHUE UCIIOJIb30BaTh IPU3HAKHU I€TMMOCTH, HAUMEHBILUI
o0IIMi JeTUTeIh 1 HAaMMEHbIIee 001Iee KpaTHoe, anroput™ EBKINAa npu pemeHnu
3aJja4; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULUOHHBIMU CUCTEMAaMHU CUHMCIICHUS; YMEHHE
BBITIOJHATH BBIYMCICHUE 3HAYEHUI U NTPeoOpa30BaHUs BBIPAXKEHUN CO CTENEHSIMU U
norapupmamu, npeodpazoBaHusl JAPOOHO-PALlMOHATIBHBIX BBIPAKEHUH; yMeHue
ONEpPUPOBATH TMOHATUSAMH: MOCIEIOBATEIBHOCTh, apU(PMETHYECKas MPOTPeccHs,
reoMeTpuuecKasl — mporpeccus, OEcKOHEYHO  yObIBaroIlas  reoMeTpuyecKas
IIporpeccusi; yMEHUE 3a7aBaTh IOCIECIOBATENBHOCTH, B TOM YHCIE C IIOMOLIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHE ONEpUPOBaTh HMOHATUSAMH: KOMILIEKCHOE 4YHCIO,
COIpsKEHHBIE KOMIUIEKCHBIE 4YKCIa, MOAYJIb M apryMEHT KOMIUIEKCHOIO YHCIa,
¢dopma 3amMcu KOMIUIEKCHBIX 4YHcen (IeoMeTpHuecKas, TPUrOHOMETpUYecKas |
anreOpandeckas); yMeTh IPOU3BOIUTH apu(hMETHUECKHE ACHCTBHS C KOMIUIEKCHBIMA
YHCIaMU; PUBOIUTH IPUMEPHI UCIIOJIb30BaHU KOMILJICKCHBIX YHCEIl; ONEepUPOBATh
MOHATUSIMU: MaTpula 2x2 u 3%3, onpeaenuTeslb MaTPUIIbl, FEOMETPUUECKUNA CMBICI
OIpeIeNInTes

YMeHnue  onepupoBaTh — IOHATUSMHU:  pallMOHAIbHBIE,  HMPPALMOHAIBHBIC,
MOKa3aTebHbIe, CTETICHHBIE, JIOTapu(MUIECKUE, TPUTOHOMETPUYECKIE YPaBHEHHS U
HEPABEHCTBA, HUX CHUCTEMBl; YMEHHE OIEpPUpPOBaTh IIOHATUSAMHU: TOXKIECTBO,
TOKIECTBEHHOE Tpeo0pa3oBaHUe, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHHUH U
HEPABEHCTB, PABHOCUJIBHOCTh yPaBHEHUH, HEPABEHCTB M CUCTEM; YMEHHUE pellaTh
YpaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C MOMOUIbIO PA3IUYHBIX NPUEMOB; peuIaTh
YPAaBHEHHUs, HEPABEHCTBA M CHCTEMBl C IIapaMETPOM; IPUMEHSITh YpaBHEHMUS,
HEPAaBEHCTBA, MX CHUCTEMBl JJIsl PEIIEHHs MAaTeMaTH4YecKUX 3aJad U 3a7ad U3
pa3nuyHbIX 001acTell HAYKU U peasIbHOM KU3HU

YMeHue onepupoBaTh HOHATHAMM: (YHKLUS, YETHOCTh (DYHKIMH, MEPUOAUYHOCTD
(GyHKIIMM, OrpaHMYEHHOCTh (YHKIMH, MOHOTOHHOCTh (YHKIUHU, SKCTPEMYM
¢byHkuuu, HauOosblllee M HaMMEHblIee 3HaueHUs (QYHKLIUU Ha TPOMEXYTKE,
HempepblBHAasE (QYHKIMS, acUMOTOTHI Trpaduka (yHKUMH, TepBas U BTOpas
NpOU3BO/HAS (YHKLUHU, T€OMETPUYECKUH M (PU3MUECKUI CMBICT NPOU3BOIHOM,
nepBooOpasHas, ONpeae€HHbII UHTErpall; yMEHHE HaXOJAUTh aCUMITOTHI Tpaduka
(GYHKIMU; yMEHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, NPOU3BEIEHHS, YACTHOTO H
KOMIIO3UIIMN (YHKIUI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky (QyHKUIUU;
YMEHHUE HaXOAMTh MPOHM3BOJIHBIC JIEMEHTApHBIX (YHKIMI; YMEHHE HCIIOJIb30BaTh
MIPOM3BOJIHYIO JJISl UCCIeI0BaHusl (PYHKINN, HAXOJUTh HAaUOOIbIINE U HAUMEHBIIIHE
3Ha4eHus1 (PYHKIMIA; CTPOUTH IpapKy MHOTOUWIEHOB C MCIIOJIb30BAaHHEM arnapaTa
MaTeMaTHYeCKOI0 aHaIN3a; MPUMEHSTh IPOU3BOAHYIO JIJIsl HAXO0XKICHUS HAWITYYIIIEero
peleHust B MPUKIAJAHBIX, B TOM YUCIIE€ COLMAIbHO-3KOHOMUYECKHX U (PU3MUYECKHX
3a/layax; HaXOAUTh IUIOIMAIN U 00BEMBI (PUTYp C MOMOILBIO MHTETpaa; IPUBOIUTD
IpUMEPbl MaTeMaTHYECKOTO MOJEIUPOBAHHUS C MOMOIIBI0 U depeHIInaTbHBIX
YpaBHEHUU

YMeHue onepupoBaTh MOHATHAMM: Tpapuk (yHKIMM, oOpaTHas QyHKIUS,
KOMIO3UIIUS PYHKINH, TWHEHHAS QYHKINS, KBaIpaTUIHAS (PYHKIUS, pAllHOHATIbHAS
¢byHkuus, creneHHas (QyHKIOUS, TpUrOHOMeTpuuyeckue (yHKIUH, OOpaTHbIE
TPUTOHOMETpPUYECKHE (DYHKIIMH, TIOKazaTelbHas W Jiorapudmudeckas (QyHKIUU;
YMEHHE CTPOHUTHb TpapuKd H3YUYEHHBIX (YHKIMHA, BBIIOIHATH MPEoOpazoBaHUS
rpagukoB (YHKIMA, WCIONB30BaTh TpadUKHA M1 M3YYCHHS TMPOIECCOB H




3aBUCUMOCTEH, MpH pEIICHUH 3a/ad W3 JPYTUX y4eOHBIX MPEAMETOB M 3a/1au U3
peanbHOM JKU3HU; BbIpAXaTh (OpPMYyJIaMU 3aBHCHUMOCTH MEXAYy BEIMUYMHAMU;
UCIOJIb30BaTh CBOWCTBA M rpaduku (QYHKIMIA U1 pelIeHNs] YpaBHEHU, HEPAaBEHCTB
U 3a7a4 C MapaMeTpaMu; M300pa)xkaTb Ha KOOPAMHATHOH IJIOCKOCTH MHOXXECTBA
pELIECHUI YpPaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMeHue penatb TEKCTOBBIE 3a/1a4K Pa3HBIX TUIIOB (B TOM YMCJIE HA IPOLEHTHI, JOIH
U 4YacTH, Ha JABHXKEHHE, paboTy, CTOMMOCTb TOBapOB M YCIYI, HAJOTH, 3aJjaud W3
00JIacTH yIpaBieHUs TUYHBIMU U CEMEHHBIMH (PMHAHCAMH ); COCTABIISTH BEIPAXKECHUS,
YPaBHEHHs, HEPAaBEHCTBA M HUX CHCTEMbI II0 YCIOBHUIO 3aJadyd, HCCIENOBATh
[OJIY4YEHHOE pEIIEHHE M OLIEHMBATh IPABIONOAOOHOCTh pPE3YJIBTATOB; YMEHHE
MOJIETIMPOBATh PEaIbHbIC CUTYaLlUN HA SI3bIKE MATEMATUKHU; COCTABIIATH BBIPAKCHMS,
YpaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBHIO 3aJa4M, HCCIEN0BATH
IIOCTPOCHHBIE MOJENIU C HMCIIOJIb30BAaHUEM armapaTta aareOpbl, MHTEPIPETUPOBAThH
IIOJIYYEHHBIN pe3yJIpTaT

YMeHue onepupoBaTh MOHATHUSMH: CpelaHee apupMeThdeckoe, MeanuaHa,
HauOoJsiblllee W HauMEHbIlIee 3HAYEHUs, pa3Max, JAUCIepcus, CTaHAAPTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE W3BJIEKaTb, HMHTEPIPETUPOBATH
uHpOpMalMIO, MpPEICTaBICHHYI0 B TalOnMuax, Ha JAMarpammax, rpadukax,
OTPaXKAIOIYK0 CBOMCTBA pPEAJBbHBIX IPOLECCOB M SBJICHUM; NPEICTaBIATH
uHGOpPMALMIO C TOMOUIbIO TaOJMUIl M JuarpaMM; HCCIEel0BaTh CTaTUCTHYECKUE
JAaHHBIC, B TOM YHUCJIC C IMPUMCHCHUCM rpa(pnqecxnx MCTOOOB M JJICKTPOHHBIX
CpeAcTB; rpaduyecKu ucciae10BaTh COBMECTHbIE HAOII0IEHUS € TIOMOIIIBIO IarpamMm
paccenBaHys M JINHEWHOW perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIy4YalHBIA ONBIT M CIydyallHOE COOBITHE,
BEPOSTHOCTh  CIY4aHOrOo COOBITHS; YMEHHME BBIYUCIATH BEPOATHOCTH C
UCIOJIb30BaHUEM TIpaUUYeCKUX METOAOB; MPUMEHITh (QOPMYJbl CIOXKEHHUS W
YMHOKEHUSI BEpOSITHOCTEH, (OpMylly MOJIHON BeposTHOCTH, dopmyiny bepHymm,
KOMOMHATOpHbIE (aKThl U (GOPMYJIbI, OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA;
YMEHHE ONEpPUpPOBAaTh TOHATUSAMHU: Cly4yailHass BEJIMYMHA, PACHpPENEICHHE
BEPOSTHOCTEHN, MAaTEMAaTUYECKOE OXKHUAAHNE, TUCTIEPCUsl U CTaHJAPTHOE OTKIOHEHHE
cllyyailHOM BeNWYMHBI, (YHKIUM pacnpeieseHUs U IJIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJIbHOIO U HOPMAIILHOTO PacIpe/ieIeHuil; yMEHUE HCII0JIb30BaTh CBONCTBA
W3YYECHHBIX PacCHpeleNICHU AJIs PELIEeHUs 3a]a4; 3HAKOMCTBO C MOHATHSMM: 3aKOH
OO0JIBIINX YUCEIT, METO/IbI BHIOOPOYHBIX UCCIIEI0OBAaHUN; YMEHHE TPUBOIUTH IPUMEPHI
MIPOSIBJIEHUS 3aKOHA OOJBIINX YHUCEN B MPUPOAHBIX M OOLIECTBEHHBIX SIBICHUSX;
YMEHHE ONEPUPOBATH IMOHATHSAMHU: COYETAHME, NEPECTAHOBKA, YHUCIO COYETaHUM,
YHCIIO TEPeCTaHOBOK; OMHOM HbI0TOHA; yMEeHHE MPUMEHITh KOMOMHATOPHBIE (PaKThI
U pacCyXJEHHs Ul pPelIeHUs 3ajlay; OLEHUBATh BEPOSTHOCTH PEaTbHBIX COOBITHIA;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH MOJTYUEHHBIN pe3ynbTar

YMeHue omnepupoBaTh MNOHSITUSIMM: TOYKA, MpsAMas, MJIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIyd, BEJINYMHA yTJIa, INIOCKUN yroJl, IBYIPaHHBINA yrol, TPEXIPaHHbIN yroul,
CKpEIMBAOIINECS TpsIMble, MapalIeIbHOCTh U MEPHEHANKYISIPHOCTh NPSIMBIX U
IJIOCKOCTEHM, yroyl MEXJy HpsIMBIMU, Yrojd MEXAYy NpSAMON M IUIOCKOCTBIO, YIOJ
MEXY IUIOCKOCTSIMHM, PAcCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXITY
MPSIMBIMHU, PACCTOSIHUE MEXKIY IIOCKOCTSIMH; YMEHHME HCIIOJIB30BATh MIPH PELICHUH
3a/a4 U3y4deHHbIE (aKThl U TEOPEMBbl IJIAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mephl
O00BEKTOB OKPY)KAIOLIET0 MHpa; CTPOUTh MATEMaTHUYECKHE MOJENU C MOMOILBIO
reOMETPUUYECKUX TOHATUN M BEJIWYUH, peIlaTh CBA3aHHBIE C HUMU MPaKTHUYECKHE
3aJ1a4u
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YMeHue omepupoBaTh MOHATUSAMH: IUIOMEAAb  (Gurypsl, 00bEM  (uUrypsl,
MHOTOTPAaHHHK, NPAaBWIBHBI MHOTOTPAaHHHK, CEYCHHWE MHOTOTPaHHUKA, KYO,




napajiesienune1, npu3Ma, nupamuaa, Gurypa u moBEpXHOCTh BPALICHUS, LIUIUH/P,
KOHYC, 1Iap, cepa, miomaas chepsl, IIoNnaas MOBEPXHOCTH MTUPAMUIbI, TPU3MBI,
KOHYycCa, HMIMHAPA, 00bEM Ky0Oa, MPSIMOYTOJIBHOTO IapajulesIeluena, MUPaMubl,
NPU3MBI, LWIMHIPA, KOHYyCa, IIapa, pa3BEPTKA MOBEPXHOCTH, CEUCHHS KOHYca U
IINHIpPA, HapajulelbHble OCH WM OCHOBAaHUIO, CEUCHHME MIapa, IUIOCKOCTb,
Kacaromascsi cepsl, IUIMH/PA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE MHOTOTPAaHHHKA,
n300pakaTh MHOTOTPAHHHUKH, (PUTYPHI ¥ TOBEPXHOCTH BPALICHUS, UX CEYCHUS, B TOM
YyuciIe C TOMOUIBIO 3JIEKTPOHHBIX CpPEACTB; YMEHHE NPUMEHSATh CBOWCTBA
Te€OMETPHUECKUX (PHUTYpP, CAMOCTOSTEIEHO (POPMYIUPOBATH ONPEACICHUS U3Y9aeMbIX
¢buryp, BBIIBUraTh T'MIIOTE3bl O CBOWCTBAX M NpPU3HAKaX I€OMETPHUYECKHX (uryp,
000CHOBBIBATh MJIM ONPOBEPraTh UX; YMEHUE MPOBOJAUTH Kiaccu(ukanuio Gpuryp mo
Pa3IUYHBIM NIPU3HAKAM, BBIITOIHITH HEOOXOANMBIE TOTOTHUTEIBHBIE TOCTPOCHUS

YMeHHe OonepupoBaTh IMOHITUSMHU: IBM)KEHHE B IPOCTPAHCTBE, IMapauIeIbHBIN
MEPEeHOC, CUMMETPHS Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, peoOpa3oBaHue
nono6usi, mo00HkIe (PUTYPBI; YMEHUE PACIO3HABATH paBHbIE U MOJO00HBIE GUTYPHI, B
TOM YHCJI€ B HPUPOJE, MCKYCCTBE, aPXUTEKTYpE; HCIIOIb30BAaTh I'€OMETPHYECKUE
OTHOIICHHS TIPU PEIICHUH 3a/1a4; HAXOJUTh IFCOMETPUYECKUE BEIMYUHBI (IUIMHA,
yroJ, miouaaib, 00bEM) NpU PELIEHUU 3a7ayd U3 IpYrux yuyeOHBIX MPEIMETOB U U3
peabHON JKU3HU; YMEHHUE BBIYUCIATH F€OMETPUYECKHUE BEIMYMHBI (IUIMHA, YTOJI,
oAb, O00BEM, IUIOUIAIb TOBEPXHOCTH), WCHOJB3YSd H3yYeHHBIE (HOPMYIBI U
METO/IbI, B TOM YHCJIC: TUIOIA (b TOBEPXHOCTH MTUPAMHU/IBI, IIPU3MBI, KOHYCA, IIMIAH/IPA,
wiomans cdeprr; 00bEM KyOa, MPSIMOYTOJBHOTO Napauleienurnesa, MUPaMHUIBL,
MIPU3MBIL, IIWITUH]IPA, KOHYCA, IIapa; yMEHHE HaXOIUTh OTHOIICHHE 00BEMOB TIOJOOHBIX

¢uryp
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VYMmenue ONCpUpPOBATh IMOHATHUAMU: IMPAMOYTIOJIbHAsA CHUCTEMa KOOpJAWHAT, BEKTOD,
KOOPAWHATBI TOUKH, KOOPAWHATHI BEKTOpPA, CyMMa BEKTOPOB, ITPOU3BCACHUC BEKTOPA
Ha 4YHCJIO, Pa3JIOKCHHUEC BEKTOpaA IO 6&31/ICy, CKaJIIpHOC NPOU3BCACHUE, BEKTOPHOC
MMPOU3BCACHUC, YI'OJI MCKIAY BCKTOpaMu; YMCHHC HCIIOJIB30BATh BCKTOPHHﬁ u
KOOpI[I/IHaTHI)II\/JI MCTOH JId PCHICHUA TCOMCTPHYCCKUX 3adad W 3aaad APYyrux
y“Ie6HBIX npeaAMeTOB

12

YMeHue BbIOMpaTh MOAXOJAIIMH METOA s pEeUIeHUs 3ajauyd; MOHUMaHue
3HAYUMOCTH MAaT€MaTUKH B U3YyYEHHHM HMPHUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB U

13 SBJICHUI; YMEHUE DPACIIO3HABaTh IPOSBIICHUE 3aKOHOB MAaTEMATHKU B HCKYCCTBE,
YMEHUE MPUBOJIUTH MPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUICKON U MHPOBOM
MaTeMaTUYeCKOW HayKH

INEPEYEHD 2JIEMEHTOB COAEPXKAHMUSA, ITPOBEPAEMBIX HA EI'D 11O MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yrcna v BEIUHCICHUS

11 Harypanbnble u nensie yucna. [IpusHaku JenMMoCTy HEIbIX YUCel

19 Pammonaneubie  uuciaa. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOW, TIPOIEHTHI,

OecKOHEUYHBIE IEPUOANYECKUE APOOH

13 Apudmerndeckuii KOpeHb HaTypaldbHOU cTerneHu. JleficTBus ¢ apudmeTnaecKuMu
' KOpHSIMU HAaTypaJIbHOM CTENEHU

14 Crenenb ¢ 1enbIM nokasaresnem. CTeneHb ¢ pallMOHAJIBHBIM MTOKa3aresieM. CBOMCTBa

CTCIICHU




CuHyCc, KOCMHYC W TaHIE€HC YHCIOBOIO aprymMeHTra. ApKCHUHYC, apKKOCHHYC,

15 apKTaHI'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm uucna. /lecaTuyHble U HATYpaIbHbIE JOrapupMbl
JlelicTBUTENbHBIE YKcia. ApupMeTHYECKHE ONIEPALUU C J€HCTBUTEIIHBIMU YUCIAMH.
1.7 [TpubnuxEHHbBIE BEIYUCICHHS, TIPABUJIa OKPYTJICHUS, TPUKHJIKA U OLIEHKA pe3yJbTaTa
BBIYMCIICHUI
1.8 [IpeoOpa3oBaHue BhIpaKEeHUI
1.9 KowmriekcHsie yncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paAIIIOHAIEHBIE YPAaBHEHUS
2.2 HppanmonanbHple ypaBHEHHS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenpie u 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMETpaMu
2.11 Marpuia cucteMsl TMHEHHBIX ypaBHEeHUNH. Onpeaenurens MaTpULbl
3 OyHKIMY U TpaPuKH
31 OyHkuus, cnocodsl 3amanus (QyHkuuu. I'papuk ¢yHknuu. B3aumHo oOparHble
' dbynkuun. YetHbie 1 Heu€THBIe QyHKIMU. [leprnoanyeckue GyHKImu
OOnacte ompeaeneHUs M MHOXECTBO 3HaueHMH QyHkuuu. Hynum ¢dyHxmmm.
3.9 [IpomMexxyTku  3HAKONOCTOSIHCTBA.  [IpOMEXYTKHM  MOHOTOHHOCTH  (DYHKIIHH.
' Maxkcumymbsl ¥ MUHEMYMBl (QyHKImu. Hambonbinee W HauMeHbIee 3HAYCHHE
(GYHKIIMN Ha TPOMEXYTKE
33 Crenennast GpyHKIMS C HATYpaJbHBIM U 1IEJIBIM MTOKa3aTesneM. E€ cBoiicTBa u rpaduk.
' CBoiicTBa u rpaduk KOpHs N-0if cTeneHn
3.4 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpapUKu
3.5 [TokazarenpHas u norapudmuueckas GyHKIUU, KX CBOMCTBA U TpadUKH
36 Touku paspbiBa. Acumnrorsl rpadukoB  ¢yHkuui. CpoicTBa  (QyHKIHIHA,
' HENpPEephIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0BATEIbHOCTEH
3.8 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opMyIia CII0KHBIX MPOIEHTOB
4 Hauana maTemMaTiueckoro aHaimsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTApHBIX (QYHKIMNA
[IpumeneHne nTPOM3ZBOJHONW K HCCIEIOBAaHUIO (YHKIMI Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOOJbIIero U HAaMMEHbILEro 3HaYeHUs (YHKIMHM Ha
OTpE3Ke
4.3 [TepBooOpaznas. MaTerpan

MHoecTBa U JIOTHKa




5.1

MHoxecTBO, onepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditnepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpalCHUS
7.5 KoopauHatsl 1 BEKTOPBI




4. TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHnoBaHue pa3aesioB U TEM IPOrpaMmMmabl K()]-[Tpo_]]],]-[[,[e HpaKTuqecKne
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1. AHaUTHYECKass TEOMETPHS 15 1

2. [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIUsl 3HAHUN 15

3. OO0BEM MHOTOTpaHHUKA 17 1

4, Tena BpameHus 24

5. [Tnouaay noBepxXHOCTU U OOBEMBI KPYIJIBIX TEI

6. JIBrOKeHUS

7. [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3allUsl 3HAHUN 17 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0

MNOYPOYHOE IIJNTAHUPOBAHHUE
11 «b» KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Tema VDoka Hara uugposbie
/i yp Beero Kourpoabubie = IlpakTuyeckue u3yuenusi 00PazOBATEIHLHEIe
padoTsl padoTsbl
pecypchl

1 IToBTOpenue TeMsl "KoopauHaTsl BEKTOpa Ha INIOCKOCTU U B 1 01.09.2026

' npoctpaHcTae"
2. IToBTOpenue TeMsl "CkansgpHoe NPOU3BEAECHUE BEKTOPOB" 1 03.09.2026
3 [ToBTOpenue Temsl ""BeranciieHne yriia Mexay BEKTOPAMH B 1 03.09.2026

' npoctpaHcTee”
4 [ToBTOpeHMe TeMbl "YpaBHEHHE MPSAMON, TPOXOAILIEH Yepe3 ABe 1 08.09.2026

' TOYKH"
5. YpaBHEHUE IOCKOCTH, HOpMaJlb, YPABHEHHUE IJIOCKOCTH B OTPE3Kax 1 10.09.2026




6. YpaBHEHHE IOCKOCTH, HOpMaJlb, YPABHEHUE INIOCKOCTH B OTPE3KaAX 1 10.09.2026
7. BektopHoe npousBeneHue 1 15.09.2026
8. JInHeliHbIe HEPABEHCTBA, JIMHENHOE IPOTPaMMUPOBAHUE 1 17.09.2026
0. JInHeliHbIe HEPABEHCTBA, JIMHENHOE IPOTPaMMUPOBAHUE 1 17.09.2026
10. AHaJIMTUYECKUE METObI pacuéTa yriia Mexay NpsiMbIMU B 1 22.09.2026
MHOI'OIPaHHUKAX
11, AHanmMTUYECKHE METObI pacu€ra yriia MeKy INIOCKOCTSMH B 1 24.09.2026
MHOI'OIPaHHUKAX
12. dopmyJiia pacCTOSHUSA OT TOUKHU JI0 TVIOCKOCTH B KOOPIMHATAX 1 24.09.2026
13. Haxoxnenue paccTosiHui OT TOYKHU JI0 TIJIOCKOCTH B Ky6e 1 29.09.2026
14, Haxoxnenue paccTossHUM OT TOUKHU JI0 TUIOCKOCTH B MPaBUILHON 1 01.10.2026
nupamMue
15.  KourpoJusHas padora "BekTopsl B npocTpancrse" 01.10.2026
16.  CeyeHus MHOTOTPaHHUKOB: CTaHAAPTHbIE MHOTOTPAHHUKHU 06.10.2026
17. CeueHrst MHOTOTPAHHUKOB: METOJ] CJIEJIOB 1 08.10.2026
18. Ceuenus MHOFOl”paHHE/IKOBI CTaHJAaPTHBIC MIITOCKOCTH, IEpECCUCHUS 1 08.10.2026
NPSAMBIX U IIIOCKOCTEN
19.  IlapamnenbHble NpsMBbIE U IJIOCKOCTU: apayljiebHble CEUeHUs 1 13.10.2026
20. | INapannenpHble NpsMBIE U MJIOCKOCTU: PACYET OTHOLLICHUN 15.10.2026
21, [TapamrenpHbIe NPSIMBIE U MIJIOCKOCTH: YIIIBI MEXITY 1 15.10.2026
CKPEIIMBAOIIUMUCS IPSIMBIMU
[TepnieHAMKYASIPHBIE TPSIMbBIE U TUNIOCKOCTH: CTaHIAPTHBIE MTapPhI 20.10.2026
22. | MepneHAWKYISPHBIX TUIOCKOCTEH U MPSMBIX, CHMMETPHH 1
MHOTOI'PaHHUKOB
23, [IepnenuKynspHbIE IPSAMBIE U TUIOCKOCTH: TEOPEMA O TPEX 1 22.10.2026
NEPIICHANKYIISIPax
o4, [TepienAMKyYASIpHBIE TPSMBIE U TNIOCKOCTHU: BBIYMCIICHUS JJIMH B 1 22.10.2026

MHOTI'OrpaHHUKax




o5 HOBTOpeHI/IeI MJI01Iaa MHOI'OYI'OJIbHUKOB, Q)opMynLI JUIS TITOIIAJICH, 05.11.2026
COOOpaKEeHHS TIOTO0MS

26. HOBTOpeHI/IeI MJI0IIaa MHOI'OYI'OJIbHUKOB, Q)opMynLI JUIS TITOIIAJICH, 05.11.2026
COOOpaKEeHHS TIOTOOMS

27 [ToBTOpEHUeE: MIIOIIa 11 MHOTOYTOJIbHUKOB, (POPMYJIBI JUIs TUTOIACH, 10.11.2026
COOOpaXeHHsI TOA00MS

8. HOBTOpeHI/IeI JI01Iaa MHOI'OYI'OJIbHUKOB, Q)opMynLI JUIS TITOIIAJICH, 12.11.2026
COOOpaXeHHSI TOA00MS

29 [Inomany cedyeHnii MHOTOI'PaHHUKOB: IUIOIIAAN [IOBEPXHOCTEM, 12.11.2026
pa3pe3aHus Ha 4acTH, COOOpayKeHuUs 10100Us

30. [Inomaau ceyeHrnii MHOTOrPaHHUKOB: IUIOIIAU TOBEPXHOCTEH, 17.11.2026
paspe3aHus Ha 4acTH, COOOpayKeHus 10100Us

31. | O6wém tena. OOBEM MPSIMOYTOIBHOIO Mapajuieenuneaa 19.11.2026

32. | 3agaum 00 yiBoeHHMH Ky0a, 0 KBagpaType Ky0a; 0 TPHCEKIIUHU yria 19.11.2026

33, CrepeoMeTpHuyecKre 3aJauu, CBI3aHHbIE C 00bEMOM MPSIMOYTOJIBHOTO 24.11.2026
IapajulesIenunesa

34, [TpuknaaHble 3a1a4u, CBI3aHHBIE C BBIYUCICHUEM 00bEMa 26.11.2026
NIPSAMOYTOJIBHOIO ITapajljIeIenuIena

35. | O6BéM npsmMoit TpU3MBI 26.11.2026

36. CTepeczMeTqueCKHe 3a/1auu, CBA3aHHBIC C BHIYUCICHUEM 00BEMOB 01.12.2026
MPSAMOW IPU3MBI

37. [Ipuknagueie 3a1a4n, CBSI3aHHBIE C 00BEMOM MPSIMON MPU3MBI 03.12.2026

38, Brruuciienne 06EMOB Tell C TOMOIIBIO ONPEAEIEHHOTO UHTETpaia. 03.12.2026
O06bEM HAaKJIOHHOH MPU3MBI

39, Brruuciienue 06EMOB Tell C TOMOIIBIO ONPEAEIEHHOTO UHTETpaia. 08.12.2026
O0BEM TUpaMUIBI

40. dopmyna 00béma mupamuabl. OTHOIIEHHE 00HEMOB IMTUPAMHUL C 10.12.2026

OOIIKM YTJIOM




a1 dopmyna 00béma mupamuabl. OTHOIIEHHE 00HEMOB IMTUPAMHET C 1 10.12.2026
00IIUM yTIIOM

42 CrepeoMeTpuuecKre 3a71a9u, CBsI3aHHbBIE ¢ 00bEMaMU HAKIIOHHOM 1 15.12.2026
MIPU3MBI

43. | CrepeomeTpuyecKue 3a7a4uu, CBI3aHHbIC ¢ 00BEMaMU THPAMUIBI 1 17.12.2026

44 HpI/IKJ'Ia,I[Hf)Ie 3amauu 1o Teme "O0bEMBI Ten", CBsI3aHHBIC C 00BEMOM 1 17.12.2026
HaKJIOHHOM MPU3MBbI

45.  KoutpoabHasi padora "O0béM MHOrorpanauka' 1 22.12.2026

16, [Ipuknagueie 3agaun no Teme "OO0BEMBI TeN'", CBA3aHHBIE C 00BEMOM 1 24.12.2026
MTUPAMU/IBI

47. [Tpumenenne 00EMOB. BrIdrciieHue pacCTOSIHHS IO TIOCKOCTH 1 24.12.2026

48. Hunuaapudeckas MoBEPXHOCTb, 00pa3yollye IHHIPHIECKON 1 29.12.2026
MMOBEPXHOCTHU

19 Humnap. [psmon kpyrosoit unuHAp. [lnomans nosepxnoctu 1 12.01.2027
HUAJTUHIpA

50, Konnueckas moBepxHOCTb, 00pa3yrone KOHMYECKOH MOBEPXHOCTH. 1 14.01.2027
Konyc

51.  CeueHue KOHYca IUNIOCKOCTBIO, apajieIbHON IIOCKOCTH OCHOBAHHUS 1 14.01.2027

52. | Yceuénnslil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1 19.01.2027

53.  Ilnomans OOKOBOM MOBEPXHOCTU U MOJHOW MOBEPXHOCTU KOHYCA 1 21.01.2027

54. | Ilnomazab 60KOBOM MOBEPXHOCTHU U MOJHON IIOBEPXHOCTH KOHYCA 1 21.01.2027

55, CrepeomeTpuueckue 3vaﬂaq1/1 Ha JOKa3aTeIbCTBO U BHIYUCIICHHE, 1 26.01.2027
MOCTPOECHUEM CEUEHU HUIUHAPA, KOHyCa

56. CrepeomeTrpuueckue 3vaﬂaq1/1 Ha JO0Ka3aTeIILCTBO U BBIYUCICHUE, 1 28.01.2027
MOCTPOECHUEM CEUEHU HUIUHAPA, KOHyCa

57. | IlpuknamgHbie 3a1a4u, CBSI3aHHBIE C IHJIMHIPOM 1 28.01.2027

58. [Ipuxnagaele 3a1a4n, CBA3aHHBIE C UUIUHIPOM 1 02.02.2027

59.  Cdepa u map 1 04.02.2027




60. [Tepeceuenue cepsnr u mapa ¢ miockocteio. Kacanue mapa u cdepsr 1 04.02.2027
IJI0CKOCTBIO. By u n3o0paxenue mapa
61 [Tepeceuenue cepsnl u mapa c miockocteio. Kacanue mapa u cepsr 1 09.02.2027
IJI0CKOCTHIO. By 1 n3o0paxenue mapa
62.  VYpasuenue chepsl. [Inomans chepsr u e€ uacreit 1 11.02.2027
63. Cummerpus chepsl U 1mapa 11.02.2027
CrepeomeTprueckue 3aa4u Ha I0Ka3aTeIbCTBO U BBIUMCIICHUE, 16.02.2027
64. | cBs3aHHBIE CO c(pepoii U IIapOM, ITOCTPOCHUEM MX CEUCHUI 1
IIJIOCKOCTBIO
CrepeomeTprueckue 3aa4u Ha JI0Ka3aTEIbCTBO U BBIYUCIICHUE, 18.02.2027
65. | cBs3aHHBIE CO c(hepoii U IMIApOM, TOCTPOCHUEM MX CEUCHUI 1
IIJIOCKOCTBIO
66. IlpuknagnHble 3a7auu, CBI3aHHBIE CO cepoil u mapom 1 18.02.2027
67. [ToBTOpEHME: OKPYKHOCTH HA IUNIOCKOCTH, BEIYUCIICHUS B 1 25.02.2027
OKPY>KHOCTH, CTaHJapTHBIE TO100US
68. | Paznmunble KOMOMHAIIMY TEJ BPAIIEHUS © MHOTOTPAaHHUKOB 1 25.02.2027
69.  3anmaum no teme "Tena U MOBEPXHOCTH BpaleHUs" 1 02.03.2027
70. | 3amaum mo Teme "Tena v MOBEPXHOCTH BpameHus" 1 04.03.2027
71.  KoutpoJabHas padora "Tesia u moBepXHOCTH BpameHus'" 1 04.03.2027
72.  O6wém mumHapa. Teopema 06 00bEME TIPSIMOTO ITUITHHIPA 1 09.03.2027
73, Brruuciienne 06EMOB Tell C TOMOIIBIO ONPEAEIEHHOTO UHTETpaia. 1 11.03.2027
O06BEM KOHYCA
74.  Tlnomanu OOKOBOMH U MOJHOM MOBEPXHOCTU KOHYCA 1 11.03.2027
75, CrepeomeTpruecKue 3a7a4M, CBsI3aHHBIE C BEIUUCIEHHEM 00bEMOB 1 16.03.2027
LWIMH]pa, KOHYyCca
6. [Tpuknagueie 3agaun mo Teme "OOBEMBI U TUIOIIAAN TTOBEPXHOCTEH 1 18.03.2027
Ten"
77 O06bEM mapa u mapoBoro cekropa. Teopema 00 06béMe mapa. 1 18.03.2027

[Tnomane cheprr. CTepeoMeTprudecKre 3a/1auu, CBI3aHHBIC C




BbIUUCIIEHEM 00BEMOB 111apa, IMapoOBOT0 CErMEHTAa U IIapOBOTO
CEeKTOpa

[Tpuknaansie 3agaun o Teme "O0bEMBI Ten", CBA3aHHBIE C 00BEMOM 23.03.2027
78.  mapa u wionaapio cheprl. COOTHOMICHUS MEXAY IIOIAIIMU
MOBEPXHOCTEN U 00bEMAMHU MTOAOOHBIX TEJ
[Tomo6HbIe Tena B mpocTpaHcTBe. MI3MeHeHne 00bEéMa IpH MOI00HH. 25.03.2027
79.  CrepeomeTpuyecKkue 3a/1a4u, CBSI3aHHBIE C BEIYUCICHHEM 00BEMOB
TeJI U IUIONIAJIeH MOBEPXHOCTEH
80. JIBuxenus npoctpancTBa. OtoOpaskeHus. J[BU>keHUs U paBEeHCTBO 25.03.2027
¢buryp. O6mue cBoiicTBa IBUKEHUI
81, Bupl nBukeHuil: napauiesbHbIN IepeHocC, LICHTE)EU'ILH&)I CUMMETpHS, 06.04.2027
3epKajibHasi CAMMETpPHS, IOBOPOT BOKPYT MPSIMOi
82 Bunbl aBuKeHUN: apajuieabHbIN IEPEHOC, IEHTPAIIbHAs CHMMETPHSI, 08.04.2027
3epKajibHasi CAMMETpPHS, IOBOPOT BOKPYT MPSIMOi
83.  TIpeoOpa3zoBanus nmogodus. [Ipsmas u cdepa Diinepa 08.04.2027
84. ['eomeTpuyeckue 3a1aun Ha IPUMEHEHUE JBUKECHUS 13.04.2027
85 KountpoJabsHnas padora "I[liomaau noBepxHocTH U 00bEMBI 15.04.2027
KpYrJibIx Tea"
O6o0maroiee moBTopeHue 11 MOHATHIT U METOZIOB Kypca T€OMETPUH 15.04.2027
86. | 10-11 kmaccoB, cucremaTtu3zanus 3Hanuii: "IlapanaensHOCTh TPSAMBIX
U IUIOCKOCTEN B MpOCTpaHcTBe"
87, Ob6o6maromiee noTopeHue 11 MoHATUH U METOJIOB Kypca FreéOMETpUU 20.04.2027
10-11 knaccoB, cuctemaTu3aius 3HaHui: "BekTopsl B mpocTpaHcTBe”
88, O6o61maromniee nopropeHue 11 noHsITHI U METOJOB Kypca reOMETpUHI 22.04.2027
10-11 knaccos, cuctemaTu3aius 3Hanui: "BekTopsl B mpocTpaHcTBe”
89, O6o61maromniee nopropenue 11 noHsITHI U METOZOB Kypca Fr€OMETPUH 22.04.2027
10-11 xnaccos, cucremaTu3zanus 3HaHuil: "OObeM MHOTOTrpaHHUKA"
90. O6o061matomiee nopropenue 11 noHsTHII U METOZ0B Kypca Fr€OMETPUH 27.04.2027

10-11 xmaccos, cucremaTtusanus 3Hanuii: "O0beM MHOTOTpaHHHUKA"




o1 O6o6matomee mopropenue 11 MOHSITHI U METOJIOB Kypca r€OMETPUHN 1 29.04.2027
10-11 xmaccoB, cucremaTusanus 3Hanui: "OObeM MHOTOTpaHHHKA"
Ob6o06maroree noBTopenue 11 MoHATUH 1 METOJIOB Kypca Tr€éOMETPUU 29.04.2027
92. 10-11 xnaccoB, cucremaTusanus 3Hanui: "Ilnomaam mToOBEpXHOCTH U 1
00BEMBI KPYTIIBIX TEN"
Ob6o6maromee noBTopenue 11 MoHATUH 1 METOJIOB Kypca Tr€éOMETPUU 04.05.2027
93. 10-11 xmaccoB, cucremaTusanus 3Hanui: "Ilnomaam mToBEpXHOCTH U 1
00BEMBI KPYTIIBIX TET"
Oo6o0maromiee noTopeHue 11 MoHATUH 1 METOJIOB Kypca reéOMETpUU 06.05.2027
94, 10-11 xnaccoB, cucremaTu3anus 3Hanui: "Ilnomaaym NToBEpXHOCTH U 1
00BEMBI KPYTJIBIX TE"
95. | IloBTOopenue, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUIA 1 06.05.2027
96. HToroBasi KOHTpOJILHAs padoTa 11.05.2027
97. | IloBTopenue, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUIA 1 13.05.2027
98, Hcropus pasBUTHS CTEpEOMETPUM KaK HAYKH U €€ POJIb B pva3BI/1TI/H/I 1 13.05.2027
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUM
99, Hcropus pasBUTHS CTEpEOMETPUM KAaK HAYKH U €€ POJIb B pva3BHTHH 1 18.05.2027
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
100. Hcropus pa3BuTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb B pvasBHTI/H/I 1 20.05.2027
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUIH
101, Hcropus pasBUTHS CTEpEOMETPUM KaK HAYKH U €€ POJIb B IlaSBI/ITI/II/I 1 20.05.2027
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOIOTHI
102. Hcropus pa3BUTHs CTEpEOMETPHUM KaK HAYKH U €€ POJIb B I?'aSBI/ITI/II/I 1 25.05.2027
COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOIOTHH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




5. YYEBHO-METOJNMYECKOE OBECHHEYEHHUE OBPA30BATEJIbBHOI'O TIPOLHECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1J1S1 YYHEHUKA
I'eomerpus, 10-11 : yueOHUK 1t 00111€00pa30BATENBHBIX YUPESKICHHH : 0a30BBIN U MPOPHIBHBIA YPOBHU

/ UL

C. Aranacsan, B.®. byry3os, C.b. Kagomues u ap.] — M.: [Ipocsemenue, 2023

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

2.

I'eomerpust, 10-11 : yueOHHMK 111 001m1€00pa30BaTENbHBIX YUPESKIACHUN : 0a30BBIA U MPO(UIBHBIN
ypoBu# / [JI.C. Atanacss, B.®. byry3os, C.b. Kagomies u ap.] — M. : [Ipocsemienue, 2023
Maremaruka: anredpa v Hayajia MaTeMaTHIeCcKoro aHanusa, reomerpus. 'eomerpusi: 10—11-e xkmaccer:
0a30BbIi 1 yrayOaEHHBIN YPOBHH: METOIMYECKHE pekoMeHaaIuu K yueonuky JI. C. AranacsHa, B. ©.
byrysosa, C. b. Kagomuesa u ap. — Mocksa: IIpocsemenue, 2023

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Ne | HaumenoBanue Kpatkoe onucanue 31eKTpOHHOIO [IpaBooOnagaTenn
/1 | 3JEKTPOHHOTO 00pa30BaTeNbHOr0 pecypca (BKJIIo4as CTPYKTYpY, | 3JIEKTPOHHOTO
00pa30BaTeNbHOTO | MPEIMETHOE COJIepKaHue U MeTaJaHHbIe, 00pa3oBaTeNbLHOTO
pecypca, MO3BOJISIFOIINE OJTHO3HAYHO UACHTU(UIINPOBATH pecypca
COCTaBUTEIb ANEKTPOHHBIN 00pa3oBaTeIbHBINA pecypc) (HauMeHOBaHUE
(cocraButenu) FOPUINYECKOTO JIUIa
3JICKTPOHHOTO 60 pamunms, ums,
00pa3oBaTeNbHOTO 0T4ecTBO (TIpu
pecypca HaJIM4YUN)
¢bu3nveckoro auIa,
KOTOpPOMY B
YCTaHOBJIEHHOM
3aKOHOAATEIHCTBOM
Poccuiickoi
denepanuu nNopsaKe
MIPUHAICKUT
UCKITIOYUTENbHOE
IpaBo Ha
BJIEKTPOHHBIN
00pa3oBaTeNbHBIH
pecype)
1. 50P: VYuebnsIii onnaitH-kype i 11 kiacca, 000 "SKmnacc"
"T'eometpus. 11 BKJIFOYAIOLIUN TEOPETUYECKUE MaTepUasbl, 3aJaHUs
KJyacc" Y TECTBI C aBBTOMATUYECKON MTPOBEPKOM
MPaBIJILHOTO OTBETA JJIsi BCEX Pa3/IeioB
(dbenepanbpHOI paboueit mporpamMmsbl. 3agaHus
HarpaBlieHbl Ha (HOpMUPOBaHKUE WH()OPMAITMOHHBIX
KOMIIETeHITHI 1 0a30BBIX 3HAHWI B OCHOBHOM
o0yactu 00y4eHHs, a TAK)KE B CMEKHBIX 00JIaCTsIX;
CIOCOOHOCTH K aHaJIM3y U CUHTE3Y, CIIOCOOHOCTH K
pElIeHHU0 3a/1a4, MPo0IeM, K MPUMEHEHHUIO 3HAHHHA
Ha mpakTuke. OCOOEHHOCTh 3a/IaHUN 3aKITI0YAETCS
B HAJTMYWU T€HEPAIHii, TO3BOJISIONINX 00paIaThCs
K YIPOKHESHUSAM HEOJHOKPATHO, a TAKXKE B
HAJIMYUU TOJPOOHOT0 OOBICHEHUS PEIICHUS
2. | O0P: "Enunblit Marepuansl 1J1si TOATOTOBKH K €MHOMY 000 "SKmnacc"




roCyJapCTBEHHBIN
sk3ameH 11 kiacc.
Maremaruka"

rocy1apCcTBEHHOMY 3k3aMeHy Juist 11 kiacca.
ITonroroBka K 5K3aMeHy ITOCTPOCHA B BUJIE
TPEHAKEPOB, IIOCBSILIEHHBIX KaX10MYy 3a/IaHUIO
9K3aMEHAllMOHHOHN paboThl, U BKIKOYAET
TEOPETUUECKHE MaTEePHUAJIbl, 3aJaHUS
IIPEANOATOTOBKH, SK3aMEHALIMOHHBIE 3aJaHus,
NPUOIMKEHHBIE TIO COJCPKAHUIO, TEXHUUECKUM
TpeOOBaHUAM K 3alMCU OTBETA U TECTOB C
ABTOMAaTUYECKON IIPOBEPKOM OTBETOB.
Oco6eHHOCTh 3aJaHNi 3aK/II0YAeTCs B HATMYUU
reHepalui, MO3BOJISIONIMX 00paIaThCs K
YIPaXHEHUSIM HEOAHOKPATHO, a TAK)KE B HATMYUU
0JIPOOHOTO OOBSCHEHHS PELICHHUS

MaremaTtuka

Maremaruka. 10 - 11 knacc. YrnyOneHHbIH
ypoBeHb. 10 moayseit

OI'bHY "UucTUTYT
CTpaTETHH PA3BUTHS
obOpazoBanus"

S cnam EID.
MaremaTuka

D0P "4 cnam EI'D. Cpennee ob1iee oOpa3zoBaHue.
VYueOHBII MOYJIb IT0 PELICHUIO TPYIHBIX 33aHU
o yuebHOMY npeamMety "Martemaruka
(yrany6usiennsiit ypoBens)". 10 - 11 knacesr". AO
WznarensctBo "l[IpocBemenne"

AQO H3parenscTBO
"[IpocBenienue"

Jlomarraue
3aJaHusl.
['eomeTpus

OO0P "Jlomamaue 3aganus. CpegHee odree
obOpazoBanue. ['eomerpus", 10 - 11 xkmacc. AO
MznarensctBo "[IpocBenienue"

AO H3pgarenbcTBO
"[Ipocsemnienue"

Tpenaxep
"O6nako 3HaHuM".
Maremaruxka. 11
KJ1ace

Tpenaxep "O6nako 3Hanuit". Maremaruka. 11
knacc, OO0 "®duzuxon Jlad"

000 "duzukou Jlad"

Maremaruxka. DO0P ¢ uHTEepaKTUBHBIMU 3aJaHUSIMH pa3padboTaH 000 "Cxkaenr"
I'eomeTtpusi. JUIs1 UCTIOJIb30BAaHUS B YPOUHOU U BHEYPOUHOU
WHTepakTUBHBIE | ACSTEIBHOCTH B KAUECTBE BCIIOMOTATEIbHBIX
3aganus. 11 knacc | marepuanoB. Kypc coepKuT noyiHblii iepedyeHb
00ydJaronux MaTepruasoB i OCBOCHUS
porpamMMbl 0a30BOr0 YPOBHS IO MaTeMaTHKeE
Kypca reomerpus 11-ro kimacca. 0P
IpeJHa3HaueH JUIsl MOMOIIHU B peasln3aluu
00s13aTeIbHON YacTh 00111e00pa3oBaTeIbHON
IPOrpamMMBbl
[Mudposoii kypc Hudposoii kypc pazpaboTaH B COOTBETCTBUU C OI'AOV IO
"T'eomerpusa” 11 ®denepanbHbBIMU TOCYIAPCTBEHHBIMU "Akanemus
KJ1acc o0Opa3oBaTeNnbHbIMH CTaHAApTaMU, penepanbHbIMU | MUHIPOCBEUICHUS
OCHOBHBIMH 00pa30BaTeIbHBIMU ITPOrpaMMaMH U Poccun"

YHUBEPCAJIbHBIM TEMATUUCCKHUM KHaCCI/I(i)I/IKaTOPOM
JUISL UCTIOJIb30BAHUS MPH peau3alii YacTH
o011eo0pa3oBaTeabHON MPOrpPaMMBl,
(bopmMHUpyeMoii yuacTHUKaMU 00pa30BaTEeNbHBIX
OTHOIIEHUH 1o npenMety "['eometpus" (cpenHee
obrmiee oOpazoBaHue, 0a30BbIil YPOBEHbB)




7. JINCT ®PUKCUPOBAHUSA U3SMEHEHU U JIONOJHEHUA B PABOUYEN ITPOT'PAMME

Jama Coznacoeanue c
Iloonuce nuua,
éHeceHus 3amecmumenem oupekmopa
. Cooeporcanue eéHecuiezo
U3MeHeHUll, (noonucw, pacuugpposxka

. 3anuco
00noIHeHull noonucu, oama)




COI'TTACOBAHO COI''TACOBAHO

HpOTOKOH 3aceaaHusad METOOAUYECKOT'O 3aMecTUuTeL JUPEKTOPA MO VBP

cosera MBOY «JIunei Ne 13»
Kapune I'epmanoBHa Epemsin

ot 29 aBrycra 2026 roga Ne 1
29 aBrycra 2026 rona

Anuna BnagumuposHa Jlemunosa

JIOKYMEHT ITOJIIMCAH
DJIEKTPOHHOM IO AITUCHIO

3amecrtuTens aupekropa o YBP
Epemsin Kapune I'epmanoBHa

JIOKYMEHT [OJIITMCAH
DJIEKTPOHHOU OJIINCHIO

3amecruTens aupekropa o YBP
Jemunosa Annna BaagumuposHa

[Moanucano: 29.08.2026r. [Toxmucano: 29.08.2026r.
KBanuduunpoBaHHast MOAMHCH: Kpanuduumposannas nonmcs:
009A062536C9AF7754D587965CBB4D5CBE 685F3D6DIES195620F497E48FA0B2223

11.03.2026r. - 04.06.2027r. 23.12.2025r. - 18.03.2027r.




