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INOACHUTEJIBHASA 3ATIMCKA

Pabouast mporpamma mo reomerpuu s 11 npodunsHOro Kiacca papaboTraHa Ha OCHOBE
TpeOoBaHUIl K pe3yibTaTaM OCBOCHUS OCHOBHON 0Opa30BaTEIbHOM MPOTPaMMBI CPETHErO OOIIETo
oOpa3zoBanus JIaHTemaccKoro ropoCKOro MyHHIIMIIATBHOTO aBTOHOMHOT'O 00111e00pa30BaTeIbHOI0
yupexaeHus: «I'umuaazus Ne6y ¢ yuérom [IpumepHO# mporpaMmbl CpeHET0 00IIero 00pa3oBaHUs
no maremaruke (IIpumepHbIe IporpaMMbl CpeJHEro 00Iero 00pa3oBaHus: MaTeMaTHKa: anredpa u
Hayajyla maTemMaTudeckoro anamuza, reomerpus. 10-11 xmaccet / E.A.Cenmosa, C.B.[Tyenunries,
T.M.Mumiesko u ap.; non obm. pea. M.B.PepkakoBa. — M.: Benrana-I'pad, 2012. — 136 ¢.) u
aBTopckoii mporpammbl «I['eometpust 10-11 kmacce» JI.C. Atanacsna (I'eomerpus. COOpHHK
npUMEpHBIX padounx mporpamm. 10 - 11 kmaccel: yue6. mocobue amnsi 001meodpazoB. opraHu3anuii
6a30BbIi 1 yriy6:a. ypoBau / [cocT. T. A. bypmuctposa]. — 4-¢ uza. — M.: [Ipocsemenue, 2020.
—159¢.).

PabGouass mporpamma opueHTHpoBaHa Ha YMK:

— Teomerpusi, 10-11: yueOHumk s 00mICOOpA30BATENBHBIX YUYpEXKIEHUI: O0a30BBIA U
npodunbHblii ypoBHu / JI.C.Atanacsn, B.®.byry3zoB, C.b.Kagomuer u np. — M.:
[Tpocsemenwue, 2020. — 255 c.

— T'eomerpus. Jlumaktuyeckue marepuansl. 11 kmacc: 0a30Bblil U MpodUIBHBIA ypOBHH /
b.I'.3uB — 13-e u3n. — M. [Ipoceemenue, 2018 — 159 c¢. (MI'Y — mikoze).

— IO. A. T'naskos, 1. . YOauna. ['eometpus. Pabouas terpans. 11 kiacc. [locoOue ans
ydamuxcst 001eoopa3oBaTeNbHbIX yupexkIeHni. ba3oBbiil 1 MpodUIBHEIA yPOBEHB. 5-€
u3a.-M.: [Ipocsemenne. 2018.

W3yuenne MmaTreMaTHKHU Ha TPOPHIEHOM YPOBHE CPEIHETO 0011Iero o0pa3oBaHus HaIIPaBICHO
Ha JIOCTH>KEHUE CIICTYIOIINX IIeNIeH:

— (QopmupoBaHHE TPEACTABICHUH 00 WAESIX M METOJaX MaTeMaTHKH, O MaTeMaTHKe Kak
YHHUBEPCAJIHLHOM SI3bIKE HAYKH, CPEACTBE MOJCINPOBAHUS SIBIICHUH U TPOLIECCOB;

— OBIJIQJIcHHE SI3BIKOM MaTeMaTHKH B YCTHOM M MHUCbMEHHOW (opme, MaTeMaTHYeCKUMHU
3HAHUSIMH U YMEHUSIMHU, HEOOXOAUMBIMH ISl U3YYCHUS IIKOJIBHBIX €CTECTBEHHOHAYUHBIX
TVCIUTUTAH, TIPOJIOJDKEHUST O0pa3oBaHHMsI W OCBOCHHS W30paHHOW CIENHATBHOCTH Ha
COBPEMEHHOM YPOBHE;

— BOCHHUTaHHE CPEJCTBAMH MATEMATHKH KYJIbTYpBI JUYHOCTH Yepe3 3HAKOMCTBO C MCTOpHEH
pa3BUTHS MaTEMATHUKH, O3BOJIONMEH MaTeMaTHYeCKHX WJICH; IMMOHUMAaHUS 3HAYMMOCTH
MaTeMaTHUKH JIJIs1 HAYYHO-TEXHUYECKOTO Mporpecca.
3ajaun peanu3anuu yaeOHOro mpeameTa:

— Ppa3BUTH NPEICTABIECHUS O CTEPEOMETPUH U €€ POJIH B YETIOBEUECKON MPAKTUKE;

—  Pa3BUTh JIOTUYECKOE MBIIIJIEHUE U PeUb, YMEHUS JIOTMUeCKd 000CHOBBIBATH CYXICHHUS,

— Ppa3BUTh MPOCTPAHCTBEHHOE BOOOPaKEHHE.

Pabouas mporpamma o reometpuu it 11 mpoduIIbHOTO Kilacca paccyrTaHa Ha 2 Jaca B
Heseno, Bcero 68 wvacoB B roj coriacHo (enepanbHOMy Oa3MCHOMY YydeOHOMY IUIAHY ISt
oOpa3zoBaTenbHbIX yupexaeHuii PO. B Tom yucine: 5 KOHTpOJIbHBIX (BKIHOYasi BXOJAHYIO U HTOTOBYIO
KOHTPOJIbHBIE paboThI), 16 caMOCTOSITEIbHBIX U TIPOBEPOYHBIX PabOT.

W3 utoroBoro moBTOpeHUs 4 yaca NepeHeceHbl Ha Hayajao y4eOHOro Trojia, a UMEHHO Ha
MOBTOPEHHE U BXOJHYIO KOHTPOJIbHYIO paldoTy.

Cpok peanusarmu padouei mporpammbl 2023 — 2024 yaeOHBIIH TO/.

OOydeHne  CTPOUTCS HA  HCIONB30BAaHUH  HMH(DOPMAIMOHHO-KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHH, ypoBHEBOU auddepeHimanun oOydeHus, MeToaa mpoekToB. cnonb3ytores hopmbl
3aHIATHIA: JEKIUH (6600Has, meKywas, o0030pHas, o0b6obwarwas), NpakTUKyMbl. Taxke mpu
MIPOBEJICHUHN yUYCOHBIX 3aHATHH HMCIOJIB3YIOTCS TPYIIIOBbIC W WHIWBHIyaTbHBIC (POPMBI PabOTHI,
WHTETPUPOBAHHBIC U PA3HOBO3PACTHBIC 3aHSATHSI.



Tekymumii KOHTPOJIb 3HAHUI OCYILECTBIISIETCS C TOMOIBIO KOHTPOJIbHBIX, CAMOCTOSITEIIBHBIX,
3a4eTHBIX PabOT, MaTeMaTHYeCKUX MAWKTAaHTOB. MTOTOBBIII KOHTpONB MHpOBOAMTCS B (hopme
KOHTPOJILHOM paboTHI.

Cucrema onleHMBaHUS YU4EOHBIX JJOCTHKECHUI 00yYarOmIMXCsL:

- nATHOAIIbHAS,

- KauecTBEHHasl — BepOasbHas (IIpH OLCHUBAHUU PAOOTHI yYaIMXCsl HA pa3HOBO3PACTHBIX M
WUHTEIPUPOBAHHBIX 3aHATHUSIX, IPH TPEJICTABICHUY ITPOCKTOB).

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA

[Iporpamma  oOecrieuymBaeT  JOCTHXKEHHE  CICIYIOIIUX  Pe3yJIbTaTOB  OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs:

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTb IPAXKIAHCKON MO3UIIUH 00YUAIOIIErocst KAk aKTUBHOTO U OTBETCTBEHHOT'O
YJieHa POCCHICKOTO OOIIeCcTBa, MPEICTaBICHHE O MAaTEMaTHYECKUX OCHOBAX (DYHKIIMOHHPOBAHMUS
pa3IMYHBIX CTPYKTYp, SBICHHH, MPOLEAYP TPAKIAHCKOTO 00IIecTBa (BEIOOPHI, OMPOCH M APYTroe),
yMEHHUE B3aUMOJAEHCTBOBATh C COLUAIBHBIMA MHCTUTYTAMHU B COOTBETCTBUM C UX (DYHKIUSAMH U
Ha3HAYCHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUNCKON TPaKIAHCKOM HIEHTUYHOCTH, YBaKEHHUS K IMPOLLIOMY U
HACTOALIEMY POCCHMCKOM MaTEMaTHKH, LIEHHOCTHOE OTHOIICHHE K JOCTHKEHUSM POCCHUHCKHX
MaTEMAaTUKOB M POCCUHCKON MaTEMaTHYECKOH IIKOJIbI, UCIIOJIb30BAHUE 3TUX JOCTH)KEHUN B IPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMUKHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

0CO3HaHME JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapona, cOpMUPOBAHHOCTh HPABCTBEHHOI'O
CO3HAaHMS, STUYECKOTO MOBEJCHMSI, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAyKU
U J1eATEIbHOCTBIO YUEHOTO, OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMYUBOTO OYyIIEro;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOUAs ICTETUKY MAaTeMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, pEIIeHUH, pacCcyXJIeHHH, BOCOPUUMYMBOCTh K MAaTE€MAaTHYECKHM acleKTaM
Pa3IUYHbBIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(OpMHPOBAHHOCTh YMEHHsI IPUMEHATh MaTeMaTHUYEeCKUE 3HAHUS B MHTEpecax 370pOBOTO U
6e3omacHoOro obpasa >KU3HHU, OTBETCTBEHHOE OTHOILIIEHHE K CBOEMY 3JI0POBBIO (3I0pPOBOE MUTAHHUE,
cOanaHCUPOBAaHHBIN PEXKHUM 3aHATUI U OTIbIXA, peryisipHas (pusndeckas akTUBHOCTD), (PU3HUECKOE
COBEPUICHCTBOBAHUE MIPH 3aHITHUIIX COPTUBHO-03/J0POBUTEIBLHOM ESTEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HaHHE IIEHHOCTH TPYAOJIOOUS, MHTEpPEC K Pa3IMYHbIM cdepam
npoecCuOHANBbHON N1eATEIbHOCTH, CBA3aHHBIM C MAaTeMaTHUKOW M €€ MPUIOKEHHUSIMH, YMEHUE
COBEPIIAaTh OCO3HAHHBIN BBIOOp OyayIIel nmpodeCcCuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YecKoMy OOpa3oBaHHIO U camMO00pa30BaHHUIO Ha
NPOTSKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTMBHOMY YYacTHIO B PELICHMM NPAKTUYECKUX 3a1ad
MaTeMaTUYECKOIN HAIpaBIEHHOCTH;

7) IKOJIOrM4eCcKOro BOCIMTAHUS:



c()OPMHUPOBAHHOCTh ~ JKOJIOTHUECKOH  KYJIbTYPHI, TOHUMAaHHE BIUSHUS  COIHMAIBHO-
PKOHOMHUYECKUX TIPOIIECCOB HAa COCTOSSHHE TPUPOJHOW H COLMATBHOW Cpelbl, OCO3HAHUE
I00ATLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM, OPUEHTAIMs Ha MPUMEHEHUE MaTeMaTHYEeCKHIX
3HAHUU JIJI PEIICHHs 33]1a4 B 00JIACTH OKPYIKAIOIIEH Cpeiibl, INITAaHUPOBAHUE MTOCTYIIKOB M OIICHKU
UX BO3MOXHBIX IOCJICICTBUM JJI OKPY)KAFOIIEH CPeIbl;

8) HeHHOCTH HAYYHOT0 TO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAyKH W OOINECTBEHHOW MPAKTHKH, MTOHMMAHHE MaTEeMAaTHYCCKOW HayKH Kak cephl YeIoBeUeCKOM
JESATCIIBHOCTH, STANOB €€ Pa3BUTHS U 3HAYUMOCTH JJIS PA3BUTHS IIUBHIIN3AIINH, OBJIQJICHUE SI3BIKOM
MaTEeMAaTHKH W MaTeMAaTHYECKOM KyJIbTypoll Kak CpEJACTBOM IO3HAHUS MHUPA, TOTOBHOCTH
OCYIIECTBIISITh IPOSKTHYIO M HCCIIEIOBATEIIBCKYIO JISATEIBHOCTh HHINBUYaTIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

Ba3oBble 1ornyeckue neiicTBus:

BBISBIISITh M XapaKTepU30BaTh CYIIECTBCHHbIC TPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHSTH, OTHOUICHUH MEXIy MOHATUSAMH, (POPMYIUPOBATH OIPEIeTICHHs OHIATUN, YCTaHABIUBATh
CYIIECTBEHHBIA MPU3HAK KIACCHU(PUKALMU, OCHOBAaHUSA Al OOOOIICHUS M CPaBHEHMSI, KPUTEPUU
IIPOBOAMMOIO aHAJIN3A;

BOCIIPHHMMATh, (OPMYJIHPOBATH W TPEOOPA30OBBIBATH CYKACHUS: YTBEPAUTEIBHBIE U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaT€MaTHYEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W NPOTHBOpeuHs B (axTax,
JTAaHHBIX, HAOMIOACHUSIX U YTBEPXKACHUSX, IIPe/UlaraTb KpUTEPUU I BBISBICHUS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYHIA;

JienaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX WU HWHAYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSITEIBHO JIOKA3aTEeIbCTBA MAaTEMaTHUYECKUX YTBEPKACHUN (IIpsIMbIE U OT
IPOTUBHOTO), BEICTpauBaTh apryMEHTALHIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh
COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;

BBIOMpATh CHOCOO pelleHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB pEILCHMUS,
BbIOMpaTh HanboJIee MOAXOAIMINN C YIETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarebckme 1eiiCTBUA:

MCIIOJIb30BaTh BOIPOCH KaK HCCIEAO0BATEIbCKUN MHCTPYMEHT IMO3HaHUSA, (OpPMYITHUPOBATH
BOINPOCHI, (UKCUPYIOIME TPOTUBOpEUnE, MpobjeMy, YCTaHaBIMBAaTb HCKOMOE U JIaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULINIO, MHEHHE;

IPOBOAWTH  CAMOCTOSATEIbHO  CIJITAHMPOBAHHBIA  SKCIIEPUMEHT,  HCCIIEJOBaHUE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4ecKoro OOBEKTa, SBJIEHUS, MpPOIecca, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCaMH;

CaMOCTOSITENIbHO (OPMYIUPOBaTh OOOOIIEHUS M BBIBOABI 0 Pe3yJbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs, UCCIIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX DPE3YyJbTaTOB, BBIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BBIIBUTaTh MIPEAIIOJIOKEHHS O €r0
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmaumeii:

BBISBJIATH J1e(UUNTH MHGOPMALIMY, JAHHBIX, HEOOXOAUMBIX ISl OTBETAa Ha BOIPOC U JJIS
peLIeHus 3a1a4H;



BHIOMpaTh  WHPOpPMANMIO W3  HMCTOYHUKOB  PA3MYHBIX  THUIOB,  aHAJIM3UPOBATH,
CUCTEeMATHU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3IIMIHBIX BUIOB U (JOPM MPEACTABICHUS;

CTPYKTYpUPOBaTh HH(POPMAIINIO, IPEICTABISATh €€ B Pa3IMYHBIX (HOpMax, WILTIOCTPUPOBATH
rpauyecKu;

OILICHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTEIEHO C(HOPMYTHPOBAHHBIM KPUTECPHSIM.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE TelcTBUS

O0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBHUU C YCIOBHSIMH W IEISIMH
OOIIeHMS, ICHO, TOYHO, IPAMOTHO BBIPAXKAaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMMCHBMEHHBIX TEKCTaX,
JaBaTh IIOSICHCHUS 110 XOI[y pCH_ICHI/ISI 3aJda4u, KOMMGHTI/IPOBaTB HOJIy‘-ICHHBIfI pe3y.HBTaT;

B XO0/I¢ OOCYXICHHs 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMON TEMbI, MPOOJIEMBI,
pelaeMoi 3aja4M, BBICKA3bIBATh HJICH, HAICJICHHBIC HA TOHMCK PEIICHMS, COIMOCTABIATH CBOU
CYXJICHUSI C CYXJCHUSMH JPYTUX YYAaCTHHKOB JHAIOra, OOHAPYXXHBATh PA3JIMYUE M CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'ISITB peBy.]II)TaTI)I peHIeHI/Iﬂ 3aJa4du, E)KCHepI/IMeHTa, HUCCIICAOBAaHNA, HpOGKTa,
CaMOCTOSITEIILHO BBHIOMPATh (POpMAT BBICTYIUICHHUS C YYETOM 3a/lad MPE3CHTAUU U OCOOCHHOCTEH
ayJIUTOPHUH.

PeryasiTUBHBIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranusaunus:

COCTaBJIATh IUIAH, AJITOPUTM pEIIeHUs 3aJaud, BbIOMpaTh CHOCOO peleHHs C Y4ETOM
UMEIOIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHpPOBAaTh U KOPPEKTUPOBAThH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUU.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIaJICTh HAaBbIKAMM MO3HABAaTEIbHOM pe(IeKCHM KaK OCO3HAHUs COBEPILAEMBIX JEHCTBUN U
MBICIUTENBHBIX MPOLECCOB, UX PE3Yy/IbTAaTOB, BIAJETh CIIOCOOAMU CAMONPOBEPKU, CAMOKOHTPOJIS
nporiecca 1 pe3ysbTara peiieHus] MaTeMaTHIecKor 3a/1a4H;

NpPEJBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPH PEIICHWH 33/1a4d, BHOCHTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, NaHHBIX, HAaWJEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEJIH M YCIOBUSAM, OOBSICHATH MPHUUUHBI JOCTHKEHUS
WIA HENOCTHKCHHS PE3YyJIbTaTOB  JESATEIBHOCTH, HAXOAWTh OMMOKY, JaBaTb OIICHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh W WCIIOJNB30BaTh NMPEHMYIIECTBA KOMAHJHOM W WHAWBUAYAILHOW paOOTHI TpH
pemeHnn y9eOHBIX 3a/1a4, IPHHUMATh [1eJIb COBMECTHOH JesITeIbHOCTH, INIAHUPOBATH OPTaHU3AIINI0
COBMECTHOM paboThl, pacipeessiTh BUbI pabOT, J0roBapuBaThHCs, 00CYXKIaTh MPOLECC U Pe3yIbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TpPYNIOBBIX (opMax paboTel (0OCYXIeHHsS, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBI» ¥ MHBIE), BBIIOJHATH CBOIO YaCTh PA0OTHI M KOOPMHUPOBATH CBOM JICHCTBUS C TIPYTUMHU
YJIeHaMH KOMAaH[IbI, OIIEHWBATh KAadeCTBO CBOETO BKJIaga B OOMIMI MPOIYKT TO KPHTEPHSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDI:
B pezynomame uzyuenus ceomempuu 6binyCKHUK HAYYUMCA:
—  BJIaJIETh NT€OMETPUUECKUMU MIOHATUAMU IIPU PELICHNUH 33/1a4 U IIPOBEICHUN MATEMaTUYECKUX
paccyXJIeHNN;
5



CaMOCTOSITENILHO  (POPMYJIMPOBATh OMPEACTCHUS TeOMETPUYECKHX (UTYpP, BBIIBHTaTh
THITIOTE3bI O HOBBIX CBOWCTBAX W MPU3HAKaX FEOMETPUYCCKUX (GHUTYp U 00OCHOBBIBATH HITU
OTpOBEpraTh MX, 0000IATh WU KOHKPETU3UPOBATh PE3YNIbTAThl HA HOBBIC KIIACCHI (DUTYD,
MIPOBOJIUTH B HECIIOKHBIX CIyYasiX KIaCCUPUKAIMIO PUTYp 110 pa3IMYHBIM OCHOBAHUSIM;
UCCIICIOBATh YEPTEXKHU, BKIIIOYas KOMOWHAIMKM (QUTYp, WU3BJICKaTh, HHTEPIPETUPOBATH U
peoOpa3oBEIBATH HHPOPMAIIUIO, TIPECTABICHHYIO Ha YEePTEkKaX;

pemarh 3a/1a4i TeOMETPHUYECKOTO COJIEPIKAHMSI, B TOM YHCJIC B CHUTYAIUSX, KOTAa aJrOpUTM
peLICHHsT HE CIIeNYeT SBHO W3 YCJOBHUS, BBIMOIHATH HEOOXOAMMBIC Ui PEHICHUS 3a1a4M
JIOTIOTHATEIbHBIC TIOCTPOCHUS, HCCIIEI0BATh BO3MOKHOCTh MIPUMEHEHUS TEOPEM U (HOPMYIT
JUTSL PEUICHUS 3a71ay;

yMeTh (POPMYITUPOBATH U IOKA3bIBATH TEOMETPUUECKUE YTBEPIKICHUS;

BJIQJICTh MOHITHSIMH CTEPCOMETPUH: TIPU3MA, MTapAIUISIICIHIIC]], TUPAMUIA, TETPAdIP;

UMETH MIPEJICTABICHHS 00 aKCHOMaX CTEPEOMETPHUU U CIEACTBHUSIX U3 HUX U YMETh IIPUMEHSITh
UX [P PEIICHUN 33]1aY;

YMETh CTPOHUTH CEYCHUS MHOTOIPAHHHUKOB C UCIIOJIB30BAHUEM PA3IMUYHBIX METOJIOB, B TOM
YrcIIe METO[a CJIE/OB;

UMETD MPEJICTABICHUE O CKPEIIMBAIOIIUXCS MPSIMBIX B TPOCTPAHCTBE U YMETh HAXOUTh YOI
U PACCTOSIHHE MEXy HUMH,

MPUMEHSTh TEOPEMBI O TAPAJUICTLHOCTH MPSMBIX W TUIOCKOCTEH B TPOCTPAHCTBE IPHU
pEIICHUH 33]1aY;

YMETh TIPUMEHSIT MapajlieIbHOE TPOSKTUPOBAHUE JIJISl H300pakeHUs: QUryp;

YMETh TIPUMEHSITh NEPIICHAUKYIIIPHOCTH MPSIMOM M TUIOCKOCTH TPH PEIICHUH 3a]1a4;
BJIJICTh MOHSATHSIMHA OPTOTOHAJIBHOTO MTPOCKTHUPOBAHUS, HAKIIOHHBIX M MX TMPOCKIHHA, YMETh
NPUMEHSTh TEOPEMY O TPEX MEPICHAUKYIISIPaxX MPU PEIICHUH 3a/1a4;

BIQJICTh TIOHATHSAMH PACCTOSHUS MEKAy (urypamMu B NPOCTPAHCTBE, OOIIETO
HEPIEHINKYIISAPA JBYX CKPEHIMBAIOIIUXCS MPSIMBIX U YMETh MPUMEHSTh MX MPU PEIICHUH
3a1ad;

BIIQJICTh TMOHATHEM YIJIa MEXAY MPsIMOM M TUJIOCKOCTBIO M YMETh MPHUMEHSTh €ro mpu
pEeIlIeHUH 3a/1aY;

BJIQJICTh TMOHSATHUSMHU JBYTPAHHOTO YIJIA, yIia MEXIY IUIOCKOCTSMH, MEPICHIUKYISIPHBIX
TUIOCKOCTEH M YMETh MPUMEHSTH MX MIPH PEIICHUH 33729,

BJIQ/IETh TOHATUSAMHU MPHU3MBI, Tapajieenumneia ¥ MPUMEHSITh CBOMCTBA Mapaieienumnena
MIPU PEIICHUN 33]1aY;

BJIQJICTh TOHSATHEM MPSMOYTOJBHOTO TapalIeeNuIela U MPUMEHSITh €ro TPU PEIICHUN
3a1ad;

BIQ/ICTh TOHATUSMHU THPAMUIBI, BHJIOB MHUPAMUJ, dIEMEHTOB MPABHIBLHON MUpaMHIBI U
YMETh MPUMEHSATH UX MPU PEIICHUH 3a]1a4;

UMETH TPEJICTABIICHNE O TeopeMe Diiepa, MPaBUILHBIX MHOTOTPAHHUKAX

BJIQ/ICTh MOHSATHEM ILIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh MPUMEHSThH €r0 MpU
pEeIIeHUH 3a]1aY;

BJIQJICTh TOHITHSIMH TeJIa BPAICHHS, CSUCHHSI IMJIUHIPA, KOHYyca, mapa U chepsl U YMETh
MPUMEHSTh UX TIPU PEIICHUH 3a/1a4;

BIIQJICTh TMOHATHEM KacaTeNbHBIX MPSIMBIX M IUIOCKOCTEH W yMETh MPUMEHSTh €ro mpu
pEeIlIeHUH 3a]1aY;

UMETh TPEJICTABICHUS O BIUCAHHBIX M OINMUCAHHBIX cepax M YMETh NPHUMEHATHh WX TPU
pEIIeHUH 33]1aY;

BJIQ/ICTh MOHATUSAMU 00BEMA, 00HEMOB MHOTOTPAHHUKOB, TEJI BPAILIEHUS U IPUMEHATH UX TPU
pEeIlIeHUH 3a]1aY;

UMETH MPEJICTABICHHUE O Pa3BEPTKE IMIMHPA U KOHYCA, ILIOMAIN MTOBEPXHOCTH IIAJIUH/IpA
¥ KOHYCa ¥ YMETh IIPUMEHSTh €ro IIPH PEIICHUH 3a/1a4;



UMETH MPEJICTaBIICHUE O TIOMaau chepbl U YMETh IPUMEHSTh €ro IPH PEIICHUH 3a1a4;
YMETh pelIaTh 3a7a4i Ha KOMOWHAIIMA MHOTOTPAaHHHKOB U TEJI BpaIllCHUS;

UMETh TPEACTABICHUE O MMOJ00UU B MPOCTPAHCTBE M YMETh PEIIaTh 3a/la4d Ha OTHOIIICHHUE
00BEMOB U IIJIOIIA ICH MOBEPXHOCTEH MOJO0OHBIX (PHUTyp.

Bbll’lyCKHuK noJydun 603MOANCHOCNb.!

UMETb IIPEJCTaBICHUE 00 aKCHOMAaTUYECKOM METOJE;

BJIAJICTh IIOHATHEM F€OMETPUYECKHUX MECT TOUEK B IIPOCTPAHCTBE U YMETh IPUMEHSTh €T0 JUIsl
pelLIeHus 3a1a4;

YMETb NPUMEHATH JJIs pELIEeHUs 3ajad CBOMICTBAa IUIOCKMX W JBYTPaHHBIX YIJIOB
TPEXTPAHHOTO YIJIa, TEOPEMbI KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIa;

BJIAJCTh IOHATHEM IEPIEHIUKYISIPHOTO CEYEHMs NPU3Mbl U YMETh NPUMEHATh €ro IpH
pEIlIEeHNN 3a/a4;

UMETb IIPEJCTABICHHUE O JBOWCTBEHHOCTH IIPABUIIbHBIX MHOI'OI'PAaHHHUKOB;

BJIAJICTh MOHATUSAMH LIEHTPAIbHOTO NMPOEKTUPOBAHMS U MApPaAJIEIbHOIO IPOEKTUPOBAHUS U
IPUMEHSATh UX NP MOCTPOSHUH CEYEHUI MHOTOTPAaHHUKOB METOJIOM ITPOCKIIHIA;

UMETh IPEJCTaBICHUE O Pa3BEPTKE MHOIOIPAHHUKA M KpaTdaillleM MyTH Ha MOBEPXHOCTU
MHOT'OTpaHHMKA;

UMETb MIPEJCTABICHUE O KOHMUECKUX CEUEHUSX;

UMETh MpPEJCTAaBICHUE O KacalouMxcs cdepax M KOMOMHALMHU TEJ BPAIIEHUS M YMEThb
IPUMEHSTh €ro MPH PelIeHUH 3aa4;

IPUMEHSTH [IPU PELICHUH 3a]1a4 (pOpMyiTy pacCTOSHUS OT TOUKU JI0 IIIIOCKOCTH;

BJIAJICTh Pa3HBIMU CIIOCOOAMU 3aJaHUS NPSAMON ypaBHEHUSAMHU U YMETb HPUMEHSTh UX IPH
peLIeHUH 3a]a4;

OPUMEHSTh IPU PELIEHUM 3a/ad U JI0Ka3aTeJIbCTBE TEOPEM BEKTOPHBI METOJI M METOJ
KOOp/IMHAT;

UMETh INpeAcTaBiIeHHe 00 akcuoMax o00bEMa, MPUMEHATh (QOpMysbl  00BEMOB
IIPSIMOYTOJIBHOTO NIapaJuIeIIeNUIe1a, IPU3MBbI U IMPaMUBbI, TETpadipa IIpU PELICHUH 3a/1a4;
IPUMEHSTh TEOPEMbl 00 OTHOLIEHUSIX 00BEMOB NP PELICHUH 3a/1a4;

OPUMEHSTh MHTErpajg s BbIUKUCICHHS OOBEMOB M TOBEPXHOCTEM Tea BpalleHus,
BBIUHUCIICHHSI IIJIOLIAU c(hpepruecKoro nosca 1 00bEma MapoBoro cios;

MMETH MPEICTABICHUE O JBMKECHUSIX B IPOCTPAHCTBE: MAPAJUIEILHOM IIEPEHOCE, CAMMETPUHI
OTHOCUTEJIbHO TUIOCKOCTH, LEHTPaJbHOW CHMMETPHUH, MOBOPOTE OTHOCHUTEIBHO MPSIMOH,
BUHTOBOW CUMMETPHUH — U YMETb IPUMEHSATH €r0 IIPU PEILIEHUH 3a7ay;

UMETh MPEJCTABIIEHUE O IJIOLIAI OPTOTOHAILHOM MPOEKIHH;

UMETh MPE/ICTaBICHUE O TPEXTPAHHOM M MHOTOTPAHHOM YIJ€ W INPUMEHSATh CBOMCTBA
IUIOCKUX YTJIOB MHOTOTPAHHOIO yTJla P PelIeHUH 3a/1ay;

UMETb IPEeJICTaBICHHE O MPeoOpa30BaHUM 1101001, TOMOTETUN U YMETh MPUMEHSTh UX MPH
pEILIEHNN 3a/]ad4;

YMETb peliaTh 3a/1a4y Ha MIIOCKOCTH METOAaMU CTEPEOMETPUH;

YMETb PUMEHATH GOPMYJIbl 00bEMOB IIPU PEILICHUH 3ajau.

B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPEIMETOB:

COCTaBJISITh C UCIOJIB30BAaHUEM CBOMCTB reOMETPUYECKUX (QUTYp MaTeMaTH4YEeCKHE MOENn
JUIS pelieHus 3a7ad MIPaKTUYECKOro XapakTepa M 3aJad M3 CMEXHBIX JHUCIHIUINH,
UCCIIEN0BATh IIOJyYEHHbIE MOJIEIIN U UHTEPIIPETUPOBATE PE3YIIbTAT.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BJIQACTDb NMMOHATUAMU BEKTOPOB U UX KOOPAWUHAT,
YMCTH BBITTOJIHATE OIICpalli Hall BEKTOPAMU,
HCIOJIB30BATh CKAJIPHOC IIPOU3BCACHUC BEKTOPOB ITPU PCHICHUHA 3a1a4;



NPUMEHATh ypaBHEHUE IUIOCKOCTH, (DOPMYTy PpAcCTOSHHS MEXIY TOYKAMH, YpaBHEHHE
chepsl pu pEIICHUH 33714,

MPUMEHATH BEKTOPEI U METOJ KOOPAUHAT B IIPOCTPAHCTBE IIPU PELICHUU 3a1a4,

HAXOJUTh 00BEM MapauIeNienuIeIa U TeTPadapa, 3aJaHHBIX KOOPIMHATAMH CBOUX BEPIIIVH;
3a/1aBaTh MPSIMYIO B IPOCTPAHCTBE;

HAXOJUTh PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH B CHCTEME KOOP/IMHAT;

HaxXOJUuTh PACCTOAHUC MCKAY CKPCIIMBAIOIIMMHUCA MNPSAMbBIMU, 3aJdHHBIMHU B CHCTCMC
KOOpJAMHAT.

I/ICTOPI/IH H METOAbI MATEMATHKHU

MMETb IIPEJICTaBIEHNE O BKJIAJIE BBIIAIOLINXCS MATEMAaTUKOB B Pa3BUTHE HAYKU;

HOHUMAaTh POJIb MaTEMATUKU B pa3BuTuu Poccuu;

UCIIOJIb30BaTh OCHOBHBIE METO/IbI I0KA3aTEIbCTBA, IPOBOAUTH 10KA3aTEIbCTBO U BBIIIOJIHSATh
OIIPOBEPIKEHUE;

IIPUMEHSATH OCHOBHBIE METO/Ibl PELIEHHS] MATEMAaTHYECKUX 3a/1a4;

Ha OCHOBE MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOJE XapaKTepU30BaTb KpacoTy M
COBEPUIEHCTBO OKPYXKAIOIIEro MUpa U MPOU3BEIAEHHUM HCKYCCTBA;

IPUMEHATh TMPOCTEHIINe NPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALMOHHBIE
CHCTEMBI IPU PELICHUH MaTeMaTUYeCKUX 3ajay;

[10JIb30BATHCS MPUKIIAHBIMU [TPOrPaMMaMU U IPOrpaMMaMH CUMBOJIbHBIX BBIYUCIICHUHN 115
UCCIICIOBaHUS MaTEMAaTHYECKUX OOBEKTOB;

OPUMEHSTh  MaTeMaTU4YeCKUEe 3HaHUSA K  HUCCIEJOBAHMIO  OKPY)KAIOIIEro  MHpa
(MozmenupoBaHue PU3NIECKUX MPOIECCOB, 3a/1a91 IKOHOMHKH ).

COJAEPKAHUE TEM YYEBHOI'O KYPCA

Ne TeMma (K0JIMYECTBO YaCOB)
n/n

1 IoBTOpenue (4 yaca)
IToBTOpenne marepuana 10 knacca.

2 Hunaunap, konyc u map (16 yacon)
[Tonsstne nwmmuHzapa. Ilmomans nosepxHocTH wmwimHApa. Ilonsarne konyca. Ilnomane
MOBEPXHOCTU KOHYyca. Y ceu€HHbIl koHyc. Cdepa u map. Bzaumaoe pacnonoxenue chepsl u
iockoctd. Kacarenbhas miockocts k cepe. [Inomans chepsl. Bzanmuoe pacnonoxenue
cdepsl 1 npsmoit. Cdepa, BnucaHHas B HWIMHIPUUYECKYIO ToBepXHOCTh. Cdepa, BrrcaHHas
B KOHMYECKYI0 IOBEpXHOCTb. (CeueHus UWIMHAPUYECKONM MOBEepXHOCTH. CedyeHus
KOHUYECKOW MOBEPXHOCTH.

3 O0bémpl Tea (17 yacoB)
[Tonsitue 06béMa. OOBEM NpAMOyroJpHOTo napamienenunena. O0bEM NPAMON MPU3MBI.
O0béM mnuHIpa. Berarcnenue 00bEMOB Tel ¢ TOMOIIIbIO HHTErpana. OO0BEM HAKIOHHOM
npusMbl. O6bEM nupamuipl. O6bEM KoHyca. O0bEM mapa. OO0BEMBI IIAPOBOTO CETMEHTA,
IIapOBOTO CJI0s M IapoBoro cekropa. Ilmomane chepsl.

4 BekTops! B npocTpancTBe (6 4acoB)
[lonstne BexkTtopa. PaBeHcTBO BekTOpoB. CnokeHHME M BblUMTAHUE BEKTOpoB. Cymma
HECKOJIbKUX BEKTOPOB. YMHOKEHHE BeKTopa Ha yucio. Komruianapasie BekTopsl. [IpaBuio
napajuienenunena. PaznoxeHue BeKTopa o TpEM HEKOMILJIAHAPHBIM BEKTOPAM.

5 MeTtoa koopauHat B npoctpaHcTBe. /{Buikenns (15 yacos)

[IpsimoyronbHasi cucteMa KOOpAMHAT B npocTpaHcTBe. KoopanHatel BekTopa. CBsA3b MEXAy
KOOPJMHATAMM BEKTOPOB U KoopAauHaTamMu Touek. [Ipocreilime 3amadyn B KOOpAMHATAX.
VYpaBHenue cdepsl. Yron wmexay BekTopamu. CKaJsipHOE TPOU3BEJCHHE BEKTOPOB.
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CUMMETPHUSL.
IIpeobOpazoBanue moa00wms.

OceBas cumMmeTpus.

3epkainbpHasi CHUMMETpHSL.

Brruncnenue yrinoB Mexay IpsAMBIMU U INIOCKOCTSIMU. Y paBHEHUE IUIOCKOCTH. LleHTpanbHas
[TapamienbHbI  EPEHOC.

(10 yacoB)

3aka0unTeILHOE MOBTOPCHUE IIPH NTOATOTOBKE K HTOrOBOM aTTECTAIIUH 110 reoMeTpuu

TEMATHYECKOE INTAHUPOBAHHUE

KoimuecTBo
4acos,

Ne Paznesn (Ko1M4E€CTBO YACOB) OTBOJIUMBIX Mara 0P

ypPOKa Tema ypoka Ha

U3y4eHHe
TeMbI
IHoBTOpenue (4 yaca)
1-3 IToBTOpenue matepuaina 10 kiacca. 3
4 BxonHnas (crapToBast) KOHTPOJIbHAS 1 Ilo
paborTa. MIPHUKa3y
Humunap, konyc u map (16 yacos)

5-7 Huauuap. 3 https://www.r
[Monsitue [ITHHIPA. IInomans esh.edu.ru
HOBEPXHOCTH IHJIMH/IPA.

8-11 Komnyec. 4 https://www.r
[Mousitue xKonyca. ILnomans MOBEPXHOCTH esh.edu.ru
KOHyCa. Y CEUEHHBIN KOHYC.

12-18 Cdoepa. 7 https://www.r
Coepa u map. Bzaumuoe pacrnonoxenue esh.edu.ru
cheppl W  TUIOCKOCTH. KacarenpHas
mwiockocth K chepe. [lnomans chepsl.

B3zanmHoe pacnonoxenue chepbl  H
MIPSIMOM. Cdoepa, BIIMCaHHAsA B
WJIMHAPHYECKYI0 ToBepxHOCTh. Cdepa,
BIIMCAHHAS B KOHHYECKYIO MMOBEPXHOCTb.
CeueHHs IIWIMHAPUIECKON TTOBEPXHOCTH.
CeueHHsl KOHMYECKOH TIOBEPXHOCTH.
19 3auem No 1 1
20 Koumponvuas paboma Ne 1 1
IepneHMKYIAPHOCTH MPAMBIX U MI0CKOcTell (17 yacoB)

21-22 O0BémM NpSIMOYT0JILHOTO 2 https://www.r
napaJsuieaenumnena. esh.edu.ru
[onsTHE 00BEMa. O6BéMm
IPSIMOYTOJIHOTO MapaJuIelieuIe 1a.

23-25 O0BEMBI MPAMOIi MPU3MbI ¥ UJIWHAPA. 3 https://www.r
OOBEM MIPSIMO#A TTPHU3MBI. esh.edu.ru
O0BEM nmuHApA.

26-30 O0BEMBI HAKJIOHHOH MPU3MBI, 5 https://www.r
NHPaMHUIbI U KOHYCA. esh.edu.ru

Brrunciienne 00bEMOB Teld C MOMOLIBIO
uHTerpana. OObEM HAKIIOHHOW HPU3MBIL.
06bpém upamuapl. O0BEM KOHYyCA.
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https://www.resh.edu.ru/

31-35

O0béM mapa u WIoAAbL cepol.
O0péM  mrapa. OOBEMBI  MIAPOBOTO
CerMeHTa, LIApOBOrO CJIOSI U IIapOBOTO
cektopa. [Inomans chepsl.

https://www.r
esh.edu.ru

36

3auem Ne 2

1

37

Konmponvnas paooma Ne 2

1

BexTtopsl B mpocTpancTBe (6 yacoB)

38

IloHsiTHE BEKTOpPa B MPOCTPAHCTBE.
Tlonsitue BekTopa. PaBeHCTBO BEKTOPOB.

1

https://mwww.r
esh.edu.ru

39-40

CiosxeHue U BBIYUTAHHE BEKTOPOB.
YMHoOKEeHHEe BEKTOPA HA YHCJIO.
CrnoxeHue 1 BBIYUTaHUE BEKTOPOB.
CyMMa HECKOJIBKHX BEKTOPOB.
YMHOXEHUE BEKTOPA HA YUCJIO.

2

41-42

KommiianapHble BeKTOPBI.
Kommnanapusie  BekTopel.  IIpaBuio
napanienenumnesna. PasnoxxeHue BeKTopa
110 TPEM HEKOMIUIaHAPHBIM BEKTOPaM.

43

3auem Ne3

1

MeTox KOOPAUHAT B IPOCTPaHcTBe. JIBUKEHUS

15 yacoB)

44-47

KoopanHaTbl TOYKH M KOOPAUHATHI
Bekropa.

[IpamoyrosibHas cucremMa KOOpPAMHAT B
npoctpaHcTBe. KoopauHaTtel — BeKTOpa.
CBs13p MEXy KOOpAUHATAMHU BEKTOPOB U
KOOpIUHATAMU TOYEK. IIpocreiiniue
337aud B KOOpAMHATaxX. YpaBHEHUE

cepsl.

4

https://www.r
esh.edu.ru

48-53

CxansipHoe Npon3BeieHHE BEeKTOPOB.
Yron w™exnay BekTopamu. CraispHOE
MPOM3BE/ICHNE BEKTOPOB. BrrumciieHue
YTJI0B MEXKAY HNPAMBIMH U IIJIOCKOCTAMMU.
YpaBHEHHE IJIOCKOCTH.

esh.edu.ru

54-56

JIBHoKeHUS.

LlenTpanbHas CUMMETPHSI.
CUMMETpHUsS.  3epKaibHas
[TapannenbHbIi
[IpeoOpazoBanue mogoowms.

OceBas
CUMMETpHUSI.
MIEPEHOC.

https://www.r
esh.edu.ru

57

3auem Ne 4

1

58

Koumponvuas paboma Ne

1

3akaI0unTeILHOE IMMOBTOPCHUE IPHU IMOATOTOBKE K HTOTOBOM arrecran

MU MO0 TreOMeET

um (10 yacos)

59-67 3aK/IIOUUTENBHOE  IIOBTOPEHUE  TIpHU 9
MOATrOTOBKE K HMTOTOBOM aTTeCTalH IO
TeOMETPHUH
68 1 Ilo
IIpomexxyTouHas arrecTanus
puKazy

10
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