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1. COAEP)KXAHME YYEBHOI'O KYPCA
10 KJTACC

IIpsimble U MII0CKOCTH B IPOCTPAHCTBE

OcCHOBHBIC TIOHATHUS CTEpeOMETpUH. Touka, MpsMasi, MIOCKOCTb, MPOCTPAHCTBO. [IoHATHE 00 aKCHMOMAaTHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUU U CIIEJICTBUS U3 HUX.

B3aumHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE: IepeceKaroluecs, napauieiabHble U CKpeluBatomuecs npsmsele. [lapamienbHoCcTh NpsAMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE: Mapajuie/IbHbIE MPSMbIE B IPOCTPAHCTBE; NapaAJJIEIbHOCTD TPEX MPSAMBIX; MAPAILIEIbHOCTh MPSAMOM U INIOCKOCTU. YTIIbI C
COHAIIPaBJIICHHBIMH CTOPOHAMH; YIroj MEXAy MHpsMbIMU B IpocTpaHcTBe. [lapaiienbHOCTh IJIOCKOCTEH: HapaulesbHblE IUIOCKOCTH; CBOWCTBA
napajuieNbHbIX TiockocTe. [IpocTeiime npocTpancTBeHHBIE (PUTYPBI HA TUIOCKOCTH: TETPadIp, KyO, napajuieenune/; oCTPOCHUE CEUCHUN.

[lepneHUKyYISIPHOCTD MPAMOW U IJIOCKOCTH: MEPICHAMKYJSPHBIE MPSIMbIE B MPOCTPAHCTBE, MPSIMBIC MapajuiebHbIE U MEPHEHANKYISIPHBIE K
IJIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH MPSAMOU M IIOCKOCTH, TEOPEMA O MPSAMOM NMEPHEHIUKYISIPHONU IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YTOJI
MEXIy MPSIMOW M TUIOCKOCTBIO; TBYTPAHHBIN yroj, JIMHEWHBIA yroa JABYrpaHHOTO yria. [lepneHAauKkynsp ¥ HaKJIOHHBIC: PACCTOSTHUE OT TOYKH JO
IUIOCKOCTH, pACCTOSIHUE OT TMpsSMOW JO IUIOCKOCTH, TMPOEKIHUs (QUrypbl Ha MJIOCKOCTh. llepneHAuKyIsSIpHOCTh IUIOCKOCTEH: MpHU3HAK
MEPIECHANKYISIPHOCTH ABYX INIOCKOCTEN. TeopeMa 0 TpEX NepneHIUKYIIpax.

MHoOrorpaHHUKH

[TonsiTHe MHOTOTpAaHHHMKA, OCHOBHBIE A3JEMEHTHl MHOTOTPAHHHUKA, BBIMYKIIBIE M HEBBINYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTOTPAHHUKA.
[Ipu3ma: n-yronbHas npu3Ma; TpaHd U OCHOBAHUS MPU3MBIL; IPsIMasi U HAKJIOHHAs TPU3MBL; OOKOBasl ¥ MOJTHAS TOBEPXHOCTh pu3Mbl. [lapannenenunen,
MPSIMOYTOJIbHBIN Napajuieenune]] u ero ceoictsa. [lupamMuaa: n-yronpHas nupamuia, rpaHd M OCHOBaHHE NMUPaMU/Ibl; O0KOBask U MOJHAS TIOBEPXHOCTh
MUpaMU/bl; TpaBWIbHAS M YCEUEHHAs NHUPaMHAA. OJIEMEHThl NpuU3Mbl U NUpaMuibl. [IpaBuibHbIE MHOTOTPAaHHUKHU: TOHSTHE MPABUIBHOTO
MHOTOTpaHHUKA; TIpaBWJIbHAS MPU3Ma U MpaBUIbHAS TUPaMUIA; TpaBUJIbHAs TPEYTroibHas MUpaMUia U TPaBUIIBHBIN TeTpadip; kyO. [IpeacraBienue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa3p, J0AeKadap U ukocasap. CeueHus Mpu3Mbl U MUPAMUIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIHHO TOYKH, MPSAMOU, TNIOCKOCTH. DJIEMEHTH CUMMETPUU B TTUpaMuax, napajuieienuneaax,
MPaBUIIbHBIX MHOTOTPaHHUKAX.

Boruncnenue 351eMeHTOB MHOTOTPAaHHUKOB: pE€Opa, quaroHanu, yrisl. [1nomaas 60k0BOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI,
IJIOIaIb OCHOBAHUMN, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsMOM mpu3Mbl. [Inomaas 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABHIBLHOW MUPAMUIBI,
Teopema o TIomaau yceuéHnon nupamusl. [loasitue 06 06b6émMe. OOBEM TUpaMUIBI, TPU3MBI.

[Tono6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKY TIIOMIAASIMH TOBEPXHOCTEH, 00hEMaMK MOAOOHBIX TETl.



11 KJIACC

Tena BpaleHnus

[Munuuapuyeckas MOBEPXHOCTh, 00pa3yrolie UINHAPUUECKOW MOBEPXHOCTH, OCh LIMIMHIPUYECKON MOBEpXHOCTU. L{wimHap: ocHOBaHMS U
00KOBast MOBEPXHOCTh, 00Pa3yIOINasl U OCh; IJIOMIAb OOKOBOW M TIOJHOW MOBEPXHOCTH.

Konnueckas moBepXxHOCTb, 00pa3yrolue KOHUYECKOH OBEPXHOCTH, OCh U BEpIIMHA KOHMUYECKOW MoBepxHOCTH. KOHyC: OCHOBaHME M BepIIUHA,
00pasyromias ¥ OCh; IO (b OOKOBOW M MOJIHOW OBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolIHe U BBICOTA; OCHOBAHHS U OOKOBAst TOBEPXHOCTb.

Cdepa u map: neHTp, paguyc, 1MaMeTp; IIolaab IOBEPXHOCTH cdeprl. B3auMHoe pacnosnoxeHue cepsl U MI0CKOCTH; KacaTellbHas INIOCKOCTb
K chepe; mromaas cepsl.

N300pakeHue Tes BpallleHHsl Ha MJI0CKOCTH. Pa3BEpTka uumHApa U KOHYyca.

KomOuHanmu Ten BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTPaHHUK, ONMUCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOIPAaHHMK, WIN TEJIO
BpalLECHMSL.

[Tonstre 06 06béMe. OcHOBHBIE cBOlicTBA 00BEMOB Tel. Teopema 00 00BEME MPSIMOYTOJIBLHOTO MapajuieNienuiena u ciaeacTeus u3 He¢. O0béM
WIMHApPA, KoHyca. O0bEM 11apa u miomaab chepsl.

[TomoGHBIe Tena B mpocTpancTBe. COOTHOMICHUST MEXK/TY IJIOLIAIIMHU MIOBEPXHOCTEH, 00bEMaMH MOT0OHBIX TEJI.

Ceuenus mumHApa (MapasiesIbHO U MEPIEeHAMKYISIPHO OCH), CEYeHHs KOHYca (MapajuleIbHOE OCHOBAHHUIO M MPOXOJAIIee Yepe3 BEpLIMHY),
CeueHus 1apa.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B mpoctpaHcTBe. ClIOKEHHE M BbIUMTAaHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha yuciio. PaznmojkeHue BekTopa Mo TpéM
HEKOMIUIAaHapHbIM BekTopaM. llpaBuio mnapamnenenunena. Pemenuwe 3amad, CBA3aHHBIX C NPUMEHEHMEM IpaBWJI JACHCTBUM € BEKTOpaMHU.
[IpssMoyronbHas cucrema koopAauHaT B mnpoctpaHcTtBe. KoopawnHartsel Bektopa. [Ipocrteimme 3agadym B KOOpJAMHATax. YTOJI MEXAY BEKTOpPaMHU.
CkayisipHOE TIPOM3BEACHHUE BEKTOPOB. BpIunCIIEHHME yYIIO0B MEXAy MNPSMBIMM M IUIOCKOCTSAMH. KOOpIMHATHO-BEKTOPHBIM METOA IpPU PEIIECHUU
reOMEeTPUUYECKUX 3ajau.



2. INIAHUPYEMBIE PE3YJIbTATHI OCBOEHHS YYEFHOI'O KYPCA «TEOMETPHSI» (BA3OBbI YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIHEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS NPOrpaMMbl ydeOHOro nmpeamera «MaTeMaTHKa» XapaKTepU3yroTCs:

I'paxnanckoe Bocnutanue:

Cc(OPMHPOBAHHOCTBIO I'PAXKIAHCKON MO3UIMHU 00yYarOIIErocsi Kak akTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUHCKOT0 OOIECTBa, IPEJCTaBICHUEM
0 MaTeMaTH4YeCKMX OCHOBaX (PYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEIyp TPaXTAHCKOro odmiecTBa (BBIOOPHI, ONPOCH W IIp.),
YMEHHUEM B3alMOAEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C UX (PYHKIUSAMH U HA3HAUYCHHEM.

IIaTpuoTnyeckoe BociuTaAHHE:

Cc(OPMHUPOBAHHOCTHIO POCCUICKOMN I'pakJaHCKOW WICHTUYHOCTH, YBAKEHUS K MPOIIJIOMY U HACTOSALIEMY POCCUHCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIEHWEM K JOCTHKEHHSIM POCCHUMCKMX MaTeMaTHUKOB M POCCHMCKOW MaTeMaTHYeCKOM IIKOJbl, K MCIOJb30BAHUIO 3TUX JOCTUKEHUH B JPYruX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

OCO3HaHMEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro HapoJa; cpOpMHUPOBAaHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, ITHUECKOTO MOBE/IEHHS, CBSI3aHHOTO C
MIPaKTUYECKUM IPUMEHEHUEM JOCTHKEHUM HayKU U I€ATEIbHOCTHIO0 YUEHOT0; OCO3HAHUEM JIMYHOIO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO Oy IyIIEro.

JCTeTHYeCKOe BOCIIUTAHHUe:

ACTETUYECKUM OTHOIIEHHWEM K MHpY, BKIIOYAs 3CTETHUKY MaTeMaTHMUeCKUX 3aKOHOMEpPHOCTeH, OOBEKTOB, 3a/ay, PELIeHUl, pacCyXIeHUM;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM pa3jIn4HbIX BUJIOB HCKYCCTBA.

PDu3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTBIO YMEHHUSI MPUMEHATh MaTeMaTHYeCKHe 3HAHUS B MHTEpecax 3/0pOBOr0 M 0e30macHOro odpasa >KM3HM, OTBETCTBEHHOTO
OTHOIIEHHS K CBOEMY 3/0pOBbIO (310pOBOE€ MNHUTaHUE, COATAHCHUPOBAHHBIM PEXUM 3aHATHUH M OTAbIXA, PEryispHas (u3nyeckas aKTUBHOCTD);
(U3NYECKOT0 COBEPIICHCTBOBAHNUS, P 3aHATUAX COPTUBHO-03/I0POBUTENIBHOM JESATEIBHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIIO0HS; HHTEPECOM K pazIHuHbIM chepaM NpodeccHOoHaNbHOMN AeATeNbHOCTH, CBA3aHHBIM C
MaTeMaTHUKOW M €€ NMPHIOKEHUSIMHM, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymied mpodeccuu M pealn30BBIBATh COOCTBEHHBIE YKU3HEHHBIC
IUTaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHUIO M CaMOOOpPa30BaHUIO HA MPOTSXKEHUH BCEHM JKHU3HHM; TOTOBHOCTHIO K
AKTUBHOMY y4YacCTHIO B PELIEHUH MPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOW HAIIPABJIEHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHUe:



c(OPMHPOBAHHOCTHIO HKOJIOTHYECKOW KYJIbTYphbl, TOHUMAHHEM BIIMSHUS COLUAIBHO-3KOHOMHUYECKHX IPOLECCOB HA COCTOSHHE MPUPOJHON H
COLMAJIBHOW CpeJibl, OCO3HAHUEM TIJIO0AJIBHOIO XapakTepa 3KOJOIMYECKUX MpoOJieM; OpHeHTaluuell Ha NPUMEHEHME MaTeMAaTU4eCKUX 3HaHUM A
peleH s 3a/1a4 B 00JIACTH OKPYKAIOWIEH CpeJibl, TNIAHUPOBAHUS MOCTYIKOB M OIICHKH UX BO3MOKHBIX MTOCIIEICTBUI [T OKPY>KAIOMIEH CPEeIbl.

IleHHOCTH HAYYHOI'0 TO3HAHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHS HayKd M OOIECTBEHHOMW MPAKTHKH, TOHUMAaHUEM
MaTeMaTHYeCKOM HayKu Kak c(epbl 4eIOBEYECKOM NEesTEIbHOCTH, ITAloB €€ pa3BUTHS U 3HAYMMOCTU JUISL Pa3BUTUS LIMBUIM3ALMHU; OBJIAJCHUEM
SA3BIKOM MaTEMATUKH U MaTEMaTU4YECKOW KyJIbTYpPOH KaK CpPEJCTBOM IO3HAHUS MHUPA; TOTOBHOCTHIO OCYILIECTBIISITh IPOEKTHYIO U UCCIIE0BATENbCKYIO
JesTeIbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3ysibTaThl OCBOCHHUS MpOTrpamMMbl yuyeOHOro mpeamera «MaTeMaTHKa» XapaKTEepPU3YIOTCS OBJIAJEHHUEM YHHBEpPCAIbHBIMU
NO3HABAMENbHBIMU OCLICMBUAMU, YHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OEUCMBUIMU, YHUBEPCAIbHLIMU DecYIAMUBHBIMU OeUCMBUSIMU.

1) Vuueepcanvuvie noznasamenshnuie Oeticmeus, obecneuusarom @opmuposarue 0A308blX KOSHUMUBHBIX NPOYecco8 odbyuarwuxcsa (oceoenue
Memo008 NOZHAHUSL OKPYICAIOWE20 MUPA,; NPUMEHEHUe I02ULEeCKUX, UCCIe008amenlbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble JJjornueckue geMcTBUA:

o BBIABJIIATD U xapaKTemeBaTL CYHIGCTBGHHI)IC HpI/I3HaKI/I MAaTEMATHUYCCKUX 06”I)€KTOB, HOH?[TPII7[, OTHOHICHI/Iﬁ Me>1<)1y IIOHATUAMU,
(dbopMynupoBaTh OMpeeIeHUs MOHSATHI; yCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIaCCH(PUKAIIUN, OCHOBaHHS 75 0000IIEHUS U CpaBHEHUS,
KPUTEPUU TPOBOAMMOIO AaHAIIN3A;

e BOCIPHUHHUMATH, (POPMYITHpPOBaTH M NPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTENbHBIE U OTpHUIATEIbHBbIC, €AMHUYHBIC, YaCTHBIE U OOIIueE;
YCJIOBHBIE;

e BBIABIATH MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUrs B (pakTax, JaHHBIX, HAOMIOJEHUSAX U YTBEPKICHUAX; MpeiaraTh
KPUTEPUH JUIsl BBISIBICHUS 3aKOHOMEPHOCTEN U POTUBOPEUN;

e  JIENaTh BBIBOJBI C UCIIOJb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U MHIAYKTUBHBIX YMO3AK/IFOUEHNUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;

° HpOBO}II/ITB CaMOCTOSATCIIBHO 0Ka3aTCJbCTBA MATECMATHYCCKUX YTBep)K)IeHI/Iﬁ (pr[MI)Ie U OoT HpOTI/IBHOFO), BI)ICTpaI/IBaTB apryMeHTaumo,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

e BBIOMpATH CHOcOO pemieHus y4eOHOW 3amaud (CpaBHHUBATh HECKOJBKO BAapHUAHTOB pEIICHUS, BBIOMPATh HambOoee MOAXOIANINN ¢ y4EToM

CaMOCTOSITENIbHO BBIZICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBareabckue JeHCTBHUA:
HCIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATEIbCKUNA HHCTPYMEHT MO3HAHUS; (HOPMYIUPOBATH BOIIPOCHI, (GUKCHUPYIOLIUE TPOTUBOPEUHE, MPOdIEMY,
yCTaHaBIMBATh UCKOMOE U IaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIIHIO, MHEHHUE;



MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBIA 3KCIIEPHUMEHT, MCCIEIOBAaHHE 10 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa,
SIBJIGHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMHU, SIBICHUSIMU, MPOLIECCAMU;
CaMOCTOSITENIbHO (D OpMYyNTHpOBaTh OOOOLICHHS M BBIBOJABI MO pe3yiabTaTaM NpPOBENEHHOrO HAOIIOACHUS, HCCICIOBAHUS, OLIEHUBAThH
JIOCTOBEPHOCTbH MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 00001IEHUII;
MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MIPOIIECCA, & TAKXKE BBIJIBUTATh MPEANOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ nundopmanmeii:
BBISBJIATH 1eDUIUTH HHOOPMALIUU, JTAHHBIX, HEOOXOAMMBIX JIJISl OTBETA HA BOMIPOC U JIJISl PEIICHHS 3a/1a4H;
BBIOMpaTh HMHPOPMAIMIO M3 HCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAIM3HPOBATh, CHUCTEMATHU3UPOBATH U HMHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJOB B (POPM MPEICTABICHHS;
CTPYKTYpUPOBaTh HH(HOPMAIIUIO, TPEJCTABISTH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH IpapuuecKy;
OIICHUBATh HAJEKHOCTh UHPOPMALIMH 110 CAMOCTOSITENIbHO C(HOPMYTUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYyHUKAmMu@Hbwle Oelicmaus, 0becneuusarom cpopmupo8aHHoCms COYUATbHBIX HABLIKO8 00YYAIOUWUXCAL.

Oo0menue:
BOCHPUHUMATH U (HOPMYITHPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHUAMH U LEISAMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY
3pEHUsI B YCTHBIX U MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO X0y PEIICHHs 3a]]a4i, KOMMEHTHUPOBATH MMOJTYyYEHHBIN pe3yabTaT;
B X07e 00CY>KIeHHs 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TeMbl, MPOOIEMBI, PelIaeMOi 3aaun, BbICKa3hIBAaTh UJEH, HAIEIEHHBIE Ha
TOUCK PEILIEHUS; COTIOCTABIIATH CBOU CYXKJICHHS C CY)KICHHUSIMHU JIPYTUX YUaCTHUKOB JIMAJora, 00OHapyKMBATh Pa3InuMe U CXOJICTBO MO3UIINIA; B
KOPPEKTHOI opMme GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;
MIPEJICTaBIATh PE3yJbTaThl PEIICHUs 3aJaud, SKCIEpUMEHTa, MCCIEAOBAHUS, MPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (pOpMaT BBICTYILIEHUS C
y4€TOM 3a/1a4 MPE3eHTAIlMU U 0OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHunuecTso:
MOHUMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHON M WHAMBHIYAIbHOM pabOThl MpU pelIeHWH Yy4eOHBIX 3a7ad; MPUHUMATH I1eJb
COBMECTHOM J1€ATEIbHOCTH, MJIAHUPOBATh OPraHU3aI[MI0 COBMECTHOMN pabOThI, pacnpeaensiTh BUIbl paboT, 10rOBapuBaThCs, 00CYXK1aTh IPOLECC
U pe3yibTat paboTsl; 00001IaTh MHEHHS HECKOJIBKUX JIIOJIEH;
y4acTBOBATh B TPYNIOBBIX (popMax paboTsl (0OCYXKIeHHs, 0OMEH MHEHUMN, «MO3TOBBIC IITYPMbI» U WHBIE); BHIMOJHATH CBOIO YacCTh PabOTHI U
KOOPJIUHUPOBATh CBOW JIEHCTBUS C JAPYTMMHU YJ€HAMH KOMAaHJbl; OIIEHWBATh KAa4eCTBO CBOErO BKIAJa B OOMIMA MPOAYKT MO KPUTEPHUSM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuensie oelicmsus, odecneyusarom Gopmuposarue cMvlClo8blX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranu3anus:
COCTaBJIATH IJIaH, AJITOPUTM PELICHU 3a/1a4l, BHIOMpPATh CIOCO0 peleHus ¢ y4€TOM UMEIOIINUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUH ¢ yuéTOM HOBOM MH(pOpMaLiu.

CaMOKOHTPOJIb:



e BJAJIETh HABBIKAMU TO3HABATENBHOW pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YNIbTATOB;
BJIaJIeTh CIIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJIS IIpoLiecca U pe3ysbTaTa pelieH!sl MaTeMaTHYeCKO! 3ajauu;

e IPEABUACTb TPYIHOCTH, KOTOPBIE MOTIYT BO3HMKHYTb IIPU PELICHUU 3a7a4¥d, BHOCUTb KOPPEKTUBBI B JCATEIBHOCTb HAa OCHOBE HOBBIX
00CTOATENBCTB, JAHHBIX, HANJACHHBIX OIIMOOK, BBIABICHHBIX TPYIHOCTEH;

e OIICHHMBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBHSIM, OOBACHATH MPUUUHBI TOCTUIKECHUS WM HEJIOCTHKCHUS PE3yJIbTaTOB JIEATEIbHOCTH,
HaXO/UTh OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATHAMH: TOUYKA, MPSMasi, INTOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX MPHU PEIICHUN T€OMETPUUYECKUX 3a]1ay.

OnepupoBarh NOHATUSAMU: MAPALIEIBHOCTh U MEPIEHAUKYIISIPHOCTD MPSAMBIX U TIOCKOCTEH.

KnaccuduupoBaTrs B3auMHOE pacioioKeHUE MPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBarTh MOHATHSAMH: JBYTPAHHBIA YTOJd, TpaHW JBYIpPAHHOTO yria, peOpo ABYTPaHHOTO YIJa; JIMHEWHBIM yroil ABYTPAaHHOTO YTJa;
rpajlycHasi Mepa IByrpaHHOTO yTJia.

OnepupoBarh MOHATHUSAMH: MHOTOTPAHHUK, BBITYKIIBIN U HEBBIMTYKIIBIA MHOTOTPAHHUK, 2JIEMEHTHl MHOTOTPAHHHKA, TPABUJIbHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BH/IBI MHOTOTPAaHHHUKOB (MIUPaMKJIa; IPU3Ma, MPSIMOYTOJIBHBIN MapajuieNenue, Kyo).

KrnaccudunupoBars MHOTOTpaHHUKH, BbIOMpass OCHOBaHHUA ISl KJIacCHU(UKAIUU (BBINYKJIble W HEBBIMYKIIbIE MHOTOTPAHHHUKH; MPaBHIIbHBIE
MHOTOTPaHHUKHU; TIPSIMbIE U HAKJIOHHBIC TPU3MBI, TTAPAJIJICIICTIUIIC/IbI ).

OnepupoBaTh NOHATHAMU: CEKYIIas INIOCKOCTh, CEYEHUE MHOTOI'PaHHHUKOB.

OOBACHATH MPUHITUIIBI TOCTPOCHUS CEUCHHH, UCTIOIB3YSl METOJ] CJICIOB.

Ctpouth ceueHus: MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BHITIOTHATH (BBIHOCHBIE) TIOCKHE YEPTEKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pemartp 3agaun Ha HAXOXKJIEHHWE TEOMETPUUYECKUX BEIMYUH MO 0OpasliaM WM allfOPUTMaM, MPUMEHSS U3BECTHBIE aHAIUTUYECKUE METOIBI MPHU
pelIeHN CTaHAAPTHBIX MaTeMaTHYECKUX 3aJa4 HAa BBIYUCICHUE PACCTOSSHUM MEXIY IBYMs TOYKaMH, OT TOUYKH JI0 MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXy CKPEIIUBAOIITUMUCS TTPSIMBIMHU.

Pemarp 3agaun Ha HaXOXKJIEHHWE TEOMETPUUYECKUX BEIMYUH MO 00pasliaM WM alropuTMaM, MPUMEHSsI W3BECTHBIE aHAIMTUYECKHE METOMABI TPH
pEIIeHUU CTaHIaPTHBIX MAaTEMaTUYECKHUX 3a/1ad Ha BBIYMCIICHUE YTJIOB MEXIY CKPEUTUBAIOIIMMUCS TPSIMBIMH, MEXKIY MPSMON U IIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU, ABYTPaHHBIX YTIJIOB.



Boraucnare 00bEMBI U TUIOIIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MHpPAMHIA) C MPUMEHEHHUEM (OPMYIT;, BBIYHCISATH COOTHOLICHHS
MEXy IUIOIAAsIMU IOBEPXHOCTEH, 00bEMaMU IIOJJOOHBIX MHOIOIPAHHHUKOB.

OnepupoBaTh MOHATUSMH: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh CHMMETPHH; LIEHTP, OCh U TNIOCKOCTH CHMMETPUU (PUTYPHI.

W3BnekaTtb, npeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH MHMOPMALUIO O IMPOCTPAHCTBEHHBIX IEOMETPUYECKUX (Urypax, MPEICTABICHHYI Ha
yepTekax U pUCYHKax.

[IpumensaTh reomerpudeckue (QaxkTbl IS PELICHHUs] CTEPEOMETPUYECKUX 3a/ad, MPEeANoaraloluX HECKOJIbKO IaroB PELICHUs, €CIH YCIOBUS
NPUMEHEHHS 33aJ]aHbl B IBHOH (opme.

[IpumensTH IpoCcTENINE POTPAMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEILIEHUN CTEPEOMETPUUECKHX 3a1a4.

[IpuBoIUTE NpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IIPUPOJIE U KU3HHU, PACIIO3HABATH IPOSBICHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE.

[IpuMeHsTh MOTYYCHHBIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh PEAbHbIE CUTyallMM M IPUMEHATh W3YYEHHBIE IOHATUSA B IPOLIECCE MOMCKA
peleHusi MaTeMaTHYecKu Cc(HOpMYyTUPOBAHHON MPOOJIEMBI, MOJEINPOBATh peajbHbIE CUTYAIlMH Ha SI3bIKE T'€OMETPHH, HCCIENOBATh MOCTPOSHHBIE
MOJIEJI C HCIOJIb30BAHUEM T€OMETPUYECKMX MOHATHHM M TeopeM, ammapara ajareOpbl; pelaTth MPAaKTHUYECKHE 3a/laud, CBS3aHHBbIE C HAXOXKICHUEM
reOMETPUYECKUX BEJINYMH.

11 KJIACC

OHepI/IpOBaTI) MOHATHUAMU: HUJIIMHAPUYCCKAA IMOBEPXHOCTD, 06pa3y10n11xle HHHHHHPHHGCKOﬁ IMOBCPXHOCTH; HUIIUHAP, KOHUYCCKAsA IMOBEPXHOCTD,
o0pa3yrolre KOHUYeCKOW MOBEPXHOCTH, KOHYC; chepuuecKas TOBEpXHOCTb.

PacnoznaBate Tena Bpamenust (HWIUHIP, KOHYC, cdepa H map).

OOBACHATH CIIOCOOBI TOMYYEHUS T BPAICHUSI.

KnaccudumupoBaTs B3auMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OnepupoBarh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA; IIapOBOW CJIOW, OCHOBAHME IMIAPOBOTO CIIOS, BHICOTA
IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 005EMBI U TIIOIIAIU TTOBEPXHOCTEH TeN BpaIeHHs, TEOMETPHYECKHUX Tell C MPUMEHEHUuEM QopMyI.

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHUK, BIIMCAHHBIM B cepy U OMHMCAHHBINA OKOJO cepsl; chepa, BIMCAHHAS B MHOTOTPAHHUK WM TEJIO
BpaIllleHUSI.

BbI4HchsTh COOTHOMICHUSI MEXKAY TUTOIIAIIMU TTOBEPXHOCTEN U 00bEMaMHU MTOTOOHBIX TE.

N3006paxats uzyyaembie GUTYpHl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKHM M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUECHHsS Tell
BpaICHHUS.

W3Bnekatrb, MHTEPIPETHPOBATh W NPEOOPA3OBHIBATH MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX T€OMETPHUYECKHX (UTYpax, MPEACTaBICHHYIO Ha
yeprekax U pUCYHKaX.



OnepupoBatrh OHATHEM BEKTOP B IIPOCTPAHCTBE.

BBIMONHATE JEHCTBHSI CIIOKEHHS BEKTOPOB, BBIUMTAHHS BEKTOPOB M YMHOXKEHHS BEKTOpPAa Ha YHCIIO, OOBSACHSTH, KAKHMH CBOMCTBAMH OHH
00J1a1a10T.

[TprMeHATH MPaBHUIIO MapalIe/ICIUIIe A,

OHepI/IpOBaTB IIOHATUAMUNU I[eKapTOBBI KOOpI[I/IHaTBI B HpOCTpaHCTBe, BeKTOp, MOIIy.HB BeKTOpa, paBeHCTBO BeKTOpOB, KOOp[[I/IHaTBI BeKTOpa, erJ'I
MEKy BEKTOPAMH, CKAISIPHOE TIPOM3BEICHUE BEKTOPOB, KOJUTHHEAPHBIC M KOMILIAHAPHBIE BEKTOPHI.

HaxoauTs cymMMy BEKTOPOB M IPOU3BEIACHUE BEKTOpA HA YKMCJIO, YIOJ MEXIYy BEKTOPaMH, CKAJIIPHOE MPOU3BEICHHE, PACKIAIbIBATE BEKTOP IO
JIBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3aaBaTh MIIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPMHAT.

[TpumeHsATh reoMeTpudeckue (HaKThl IS PEIICHHs CTEPEOMETPUYECKUX 3a/1ad, MPEINoaraliiiX HECKOJIbKO IIaroB PEIICHHUsS, €CITU YCIOBHUS
MIPUMEHEHUS 3a1aHbl B IBHOU (hopMe.

Perrats mpocreiiinyie reoMeTpUYECKHE 3aa4i Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/IA.

PeHIaTB 3aa4Y Ha A0KA3aTCJIBCTBO MATCMATHUYCCKUX OTHOHIGHI/Iﬁ U HaXO0XICHUC FCOMeTpI/I‘-IeCKI/IX BCJIMYUH II10 06pa3uaM NIIn aHFOpI/ITMaM,
[IPUMEHSS M3BECTHBIE METOBI IIPU PEIIEHUH CTAaHIAPTHBIX MATEMATHYECKHX 3a/1a4.

HpI/IMeHHTB HpOCTefIHIPIC HpOFpaMMHBIe CpeI{CTBa nu 3JICKTpOHHO-KOMMYHI/IKaHI/IOHHI)IG CUCTCMBbI HpI/I peHIeHI/H/I CTepeOMeTpH'—IeCKHX 3a1a4.

[TpuBOAMTH PUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B TIPUPOJIC U JKU3HU, PACIIO3HABATH MTPOSBICHHE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

HpI/IMeHHTI) HOJ'IyLIeHHI)Ie 3HAHUIA Ha HpaKTI/IKCI aHaJ'II/I?;I/IpOBaTb peaJ'II)HI)IC CI/ITyaIII/II/I n HpI/IMeHSITI) I/I3y‘ICHHBIe IIOHATHUA B npouecce IIOHUCKa
peleHusl MaTeMaTHUeCKu Cc(HOPMYJTUPOBAHHON MPOOJIEMBI, MOJCIIMPOBATh pPeajibHbIE CUTYAIlMM Ha S3bIKE T'€OMETPHUH, HCCICIOBATh IMOCTPOCHHBIC
MOJICIN C HCIIOJIB30BAHUEM FeOMeTpH‘-IeCKI/IX HOHSITI/Iﬁ 158 TeopeM, armapaTa anre6pLI; pCHIaTI) HpaKTI/ILICCKI/IC 3aJaul, CBA3aHHBIC C HaAXOXIACHUEM
TCOMETPUUCCKUX BEITHMUHUH.



3. TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
Ne KoaunyecTBo 4yacos JuiekTpoHHbIE (UG POBbIE)
HaumeHnoBaHue pa3iesioB M TeM IPOrpaMMBbl
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
1 BBenenue B crepeoMeTpuio 10 bubnuoreka [{OK https://m.edsoo.ru/1¢209¢37
I1 e OCKOC OCTPaHCTBE.
2 PAMBIC H IIOCKOCTH B IPOCTPAHCTB . 12 bu6nunoteka LIOK https://m.edsoo.ru/1¢209e37
[TapaninenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHuKyISAPHOCTD NPSAMBIX U IIOCKOCTEHN 12 bubnmnoreka LHOK https://m.edsoo.ru/1¢209e37
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSMHU 10 bu6mmoteka L{OK https://m.edsoo.ru/1¢209¢37
5 MHororpaHHuKu 11 bubnmnoreka LHOK https://m.edsoo.ru/1¢209e37
6 OOBEMBI MHOTOTPaHHUKOB 9 bubnmoreka [{OK https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUEHMUSI, PACCTOSIHUS U YTJIbI bu6mmoteka L{OK https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KIIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne ni/m HanmenoBanue pa3ieioB 4 TeM POrpaMMbl
Bcero o0pa3oBaTe/bHbIE PeCypChl
1 Tena BpameHnus 12 bu6mmoreka LIOK https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 bubmuoreka I{OK https://m.edsoo.ru/1¢209e37
3 BekTopbl 1 KOOpAUMHATHI B TPOCTPAHCTBE 10 bu6nuoreka L{OK https://m.edsoo.ru/1¢209e37
4 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3alUsl 3HAHUN 7 bubmuoreka I{OK https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34




4. MIPOBEPSIEMBIE TPEFOBAHUSA K PE3YJBTATAM OCBOEHHSA OCHOBHOM OBPA3OBATEJBLHOM ITPOT'PAMMBI

10 KUIACC

Kox npoBepsiemoro

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOI 00pa30oBaTe/ibHON MPOrpaMMbl CpeHero 001ero

pe3yJbTara o0pa3oBaHus
7 ['eomeTpus

7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsMasi, IIOCKOCTb

7.2 [I[puMEHATH aKCHOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX IIPU PELICHUN T€OMETPUYECKUX 3a1a4

7.3 OnepupoBaTh NOHATUAMU: APALIEIBHOCTD U NEPIEHANKYIAPHOCTD NPSMBIX U IUIOCKOCTEN

7.4 KnaccupunupoBarh B3aMMHOE pacloOI0KEeHNUE NPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE

75 OnepupoBaTh MOHATHSMHU: JIBYTPAHHBIA Yroj, T'paHH JBYTPAaHHOrO Yrija, pedpo ABYIPaHHOIO yIJa, JUHEHHBIH yron
JIBYTPaHHOI'O yIJIa, IPpagyCHas Mepa JBYTPaHHOIO yria

76 OHepI/IpOBaTL HNOHATUAMU: MHOTOTPAaHHMK, BBIIYKJIBIA W HEBBIITYKJIBIA MHOIOTPAHHUK, JIEMEHTbl MHOIOTPaHHMKA,
MPaBUJIbHBIN MHOTOI'paHHUK

7.7 Pacrio3HaBaTh OCHOBHBIE BUIbl MHOTOTPAaHHUKOB (MMpamMuia, Ipyu3Ma, IpsIMOYTOJIbHBIN Napaienenumnes, Kyo)

73 KnaccupunupoBaTb MHOTOTPAaHHUKH, BbIOMpas OCHOBAaHUS JUId KJIAacCU(UKAIMU (BBINYKJIbIE M  HEBBITYKJIbIE
MHOTOTPaHHUKH, IPAaBUJIbHbIE MHOTOTPAHHUKH, IIPSIMbIE M HAKJIIOHHBIE TPU3MBI, TapaJuIeIeUIIe Ibl)

7.9 OnepupoBaTh MOHATUSAMU: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOI'PaHHUKOB

7.10 OOBACHATH MPUHLUIBI TOCTPOCHUS CEUEHUI MHOTOI'PAaHHUKOB, UCIIOJIb3YSI METO]I CJIE/I0B

711 CTpouTh CeUeHHsI MHOIOTPAaHHUKOB METOJIOM CJIEJIOB, BBIIOJIHATH (BBIHOCHBIE) TNIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX

' 00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y

Pemarh 3aaun Ha HaxXOXXIEHHE T€OMETPUYECKUX BEIMYMH IO o0OpaslaM WM aJIropuTMam, MpPUMEHsS H3BECTHBIE

7.12 QHAIUTUYECKUE METOJIbI IIPU PELICHUN CTaHAAPTHBIX MaTEMaTHYECKUX 3a/1a4 Ha BBIUMCIIEHUE PACCTOSTHUN MEXY ABYMs
TOYKAaMHU, OT TOYKH 1O NMPSMOM, OT TOUKUJIO INIOCKOCTH, MEXKTY CKPEIIUBAOIIMMUCS IPSIMBIMHU
Pemrate 3amaunM Ha HAXOXKJICHHE T'€OMETPHUYECKUX BEJIMYMH IO 00paslaM MWK alIrOpUTMaM, MPUMEHsISI M3BECTHBIC

7.13 AQHAJTUTUYECKNE METOJAbl IPH PEIICHHM CTaHAAPTHBIX MAaTEMaTHYECKMX 3a7ad Ha BBIYKMCICHUE YIJIOB MEX]Y|
CKPEIIMBAIOIIUMHUCS MPSIMBIMU, MEKIY MIPSIMON U IUNIOCKOCTBIO, MEKY IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB

714 Bobraucnare 00bEMBI M IUIOMIAJM MOBEPXHOCTEH MHOTOTPaHHUKOB (TMpU3Ma, NMUpaMHuaa) ¢ NpUMEHEHHeM (opmyi,

BbIUYHUCJIATE COOTHOIICHUA MEKAY IIJIOIAAAMU HOBerHOCTeI\/’I, 00BEMamMu HO}IO6HBIX MHOTI'OI'paHHUKOB




Koa nposepsiemoro

HpOBepﬂeMbIe NpeAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM oﬁpasoBaTeanOﬁ NporpaMmasl CpeaHEro 061]1(')1"0

pe3yJbTara o0pa3oBaHus

715 OHGpI/IpOBaTB MNOHATUAMU: CUMMCTPHA B MPOCTPAHCTBC, HECHTP, OCh U INIOCKOCTH CUMMCTPUHU, LHCHTP, OCh U IJIOCKOCTD,
CUMMETpUU (UTYpBI

716 3BnekaThb, mpeoOpa3oBbIBaTh M HWHTEPIPETUPOBATH MHPOPMALUIO O MPOCTPAHCTBEHHBIX TI'€OMETPHYECKHUX (UTypax,
[PEJICTABICHHYIO HA YepPTeKax U PUCYHKAX

717 [IpumeHsTh reoMeTpuyeckue (GakThl IJi PELICHUS CTEPEOMETPHUUECKUX 3a/ay, MPEArNoJiararoliuX HECKOJbKO IIaroB
[peIIeHMs, €CII YCIIOBUS IPUMEHEHUS 331aHbI B IBHOU (hopme

718 [IpuMeHsTh TpocTeile NPOrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMbI IPU PEIICHUU
CTEpPEOMETPUYECKUX 3a/1a4

719 [IpuBOANTH MpPUMEpPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIE M KU3HH, PACIO3HABATH MPOSBICHHE 3aKOHOB
FEOMETPHUH B UCKYCCTBE
[IpyMeHsITh MOTy4YeHHbIE 3HAHUS HA IPAKTHKE: aHAJIU3UPOBATh PeallbHbIE CUTYAIlMH U MPUMEHSTh U3YUYCHHBIC IOHSATHUS B

790 MPOIIECCe MOWCKA PEIICHUS MAaTeMaTHYeCKH C(HOPMYIHPOBAHHOW MPOOIEMBI, MOJCIHUPOBATH pPEaTbHBIC cATyaluu Ha
SI3bIKE T€OMETPHM, HCCIEI0BAaTh MOCTPOCHHBIE MOJIEIM C MCIOJIb30BAHUEM TIE€OMETPUUECKUX IOHSATHUH U TEOpEM,
arrapara aJIF€6pBI, pelaThb MPAKTHUYCCKUC 3aaa4U, CBA3AHHBIC C HAXOKACHUEM I'COMCTPUICCKUX BCJINYNH

11 KJIACC

Kon nposepsiemoro

IIpoBepsiembie MpeaMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHON 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 001Iero

pe3yJbTara o0pa3oBaHus
6 ['eomeTpus
6.1 OnepupoBaTh MOHATUAMH: IMJIMHAPUYECKAs MOBEPXHOCTh, OOpa3ylOIIMe IMIMHAPUYECKON MOBEPXHOCTH, LMJIMHIP,
' KOHHYECKAs IOBEPXHOCTh, 00pa3yloine KOHMYECKOW TOBEPXHOCTH, KOHYC, cheprueckasi MOBEPXHOCTh
6.2 Pacnio3HaBaTh Tena BpaleHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TNl BPALICHUS




Koa nposepsiemoro

HpOBepﬂeMbIe NpeAMETHBLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM 06pa3033Tean0ﬁ MporpaMmasl CpeIHET0 OGIIICFO

pe3yJbTara o0pa3oBaHus

6.4 KnaccuuuupoBaTb B3aUMHOE PacHoIokKeHHe Chepbl U INIOCKOCTH

6.5 OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTa, BBICOTA CETMEHT, LIaPOBOW CJIOM, OCHOBaHUE
I1apOBOTO CJI051, BBICOTA ILIAPOBOTO CJIOS], IIAPOBOM CEKTOP

6.6 BbruuciiaTe 00bEMBI U IIOLIAIU TTOBEPXHOCTEH TeJ BPALIEHUs, TEOMETPUUYECKHUX TeJl C IPUMEHEHUEM (HOopMyIT

6.7 OnepupoBaTh MOHATHSMH: MHOTOIDAaHHUK, BIMCAaHHBIM B cepy U ONMCAHHBI OKoslo cdephl, chepa, BIUCAHHAS B
MHOTI'OI'PAaHHMK MJIM TEJIO BpaIlleHUs

6.8 BBIUNCIIATE COOTHOLICHUS MEXY TUIOINAASIMU IOBEPXHOCTEN M 00bEMaMU IOJOOHBIX TeJl

6.9 M300paxkaTh n3ydyaemble GUIYphl OT PYKU U ¢ IPUMEHEHUEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB

6.10 BoInoaHATh (BBIHOCHBIC) IJIOCKHWE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTyp: BUI CBEpXY, COOKYy, CHH3Y;
CTPOUTB CEUCHMS TeJl BPALCHUS

6.11 l3BneKkaTb, MHTEPIPETUPOBATh U MPEOOpPa30OBbIBATh MH(POPMALMIO O NMPOCTPAHCTBEHHBIX IEOMETPUYECKHX (Urypax,
[IPEJICTABICHHYIO HA YepPTEKax U PUCYHKAX

6.12 [TpuMeHsATh TeomeTpuueckue (akThl JUIsl PELICHUs CTEPEOMETPUUYECKHX 3a/1ad, MPEAINoJaraloliiX HECKOJIbKO IIAaros
[pelIeHNs, eClIM YCIOBUS MPUMEHEHNUs 3aJ]aHbl B IBHON opme

6.13 OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE
BBINONHATE NeMCTBUS CI0KEHUSI BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOXKEHHUSI BEKTOPA HA YUCIIO, OOBACHATH, KAKUMU

6.14 CBOICTBaMM OHM 00J1aJat0T

6.15 [TprMeHsTh paBUIIO NapajlieenuIena Npy CI0XeHUH BEKTOPOB
OnepupoBaTh HMOHATUSAMU: JI€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB,

6.16 KOOpJMHATBl BEKTOPA, YroJl MEXIy BEKTOpaMH, CKaJspHOE MPOU3BE/IEeHNE BEKTOPOB, KOJUIMHEAPHbIE U KOMIUJIaHAPHBIE
BEKTOPBI

6.17 HaxoauTe cymMMy BEKTOPOB M MPOM3BENEHUE BEKTOpA HA YHCIO, YrOJl MEXIY BEKTOpaMH, CKAJISIPHOE IPOU3BENECHUE,
packi1aibIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18 3aaBaTh IUIOCKOCTh YPABHEHHEM B IEKapTOBOM CHCTEME KOOPAMHAT

6.19 PemaTs npocreime reoMeTpuuecKre 3a1a4i Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA




Koa nposepsiemoro

HpOBepﬂeMbIe NpeAMETHBLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM oﬁpasonaTeanOﬁ nmporpaMmmbl CpeaHET0 OGIIICFO

pe3yJbTara o0pa3oBaHus

6.20 Pemarh 3amauM Ha JOKa3aTeNIbCTBO MaTEMaTHUYECKUX OTHOLIECHUM W HaxXOXXICHHE T'€OMETPUYECKUX BEIMYHH IO
06pa3uaM HJIK aJITOpUTMaM, IMPUMCHAA U3BCCTHBIC MCTOABI TP PCIICHUN CTAHAAPTHBIX MATECMATUYICCKUX 3a/1a4

6.1 [IpumeHsTh mpocTeillliie NpPOrpaMMHBIE CpPEJICTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBl TPU PELICHUH
CTEpPEOMETPUYECKUX 3a/1a4

6.22 [[puBOIUTH MpUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEH B MPHUPOJE U >KU3HHU, PACIIO3HABATH IMPOSBICHUE 3aKOHOB
FEOMETPHUH B UCKYCCTBE
HpI/IMGHﬂTI) IMMOJIYYCHHBIC 3HAHHMA Ha MIPAKTHUKEC: aHAJIM3UPOBATH PCAIbHBIC CUTYallu U IPUMCHATH U3YYCHHBIC ITIOHATUA B

6.23 Mpolecce MOMUCKa PelIeHUs MaTeMaTHYecKu chopMyIHMpOBAHHOW MPOOIEMBI, MOAECIUPOBATh pPEAbHBIC CUTYallMu Ha

A3BIKC TCOMCTPUH, HCCICAOBATHL IOCTPOCHHBLIC MOACIU C MCIOJB30BAHHEM TI'COMCTPHUYCCKUX IMOHITUN H TCOPEM,
alirrapara aJ'IFe6pr, peumaTh IMPAKTHYCCKHUEC 3a/la4u, CBA3AHHbIC C HAXO0XKXKACHUCM I'COMCTPHUICCKUX BCIIMYNH




S. ITPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUSA

Kon

10 KUIACC

IIpoBepsieMblii 3JIEMEHT CO/iep:KaAHUSA

7

['eomeTpus

7.1

OcHOBHbBIE TOHATUSA CTepeoMeTpuu. Touka, mpsimMasi, MJIOCKOCTb, IPOCTPaHCTBO. [loHATHE 00 aKCHOMATHMYECKOM MOCTPOEHUU CTEPEOMETPHHU:
AQKCUOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX

7.2

B3anmMHoOe pacnosiokeHrue MpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECs, apalielibHbIe U CKpelluBaronecs npsameie. [lapanienbHoCTh NPsSAMbIX
Y IJIOCKOCTEN B IPOCTPAHCTBE: MapaslIeNIbHbIE MPSMbBIE B IPOCTPAHCTBE, NAPAIUICIIBHOCTh TPEX MPAMBIX, MAPAILIETBHOCTD NPSIMOM U TJIIOCKOCTH.
YTIIBI

C COHAIIPABJIICHHBIMU CTOPOHAMU, YTOJl MEXKIY NPSAMBIMH B IPOCTpaHCTBE. [lapanenbHOCTh MIOCKOCTEN: MapaAIJIENbHbIE IIJIOCKOCTH, CBOMCTBA
napauleNIbHBIX TUIocKocTel. [IpocTeiimue npocTpancTBeHHbIE (PUTYPBI HA TUIOCKOCTH: TETPadIp, KyO, napaijieNenurie]], IOCTPOCHHE CeYSHUI

7.3

[lepneHqUKyYISIPHOCTD NIPSIMOM M IUIOCKOCTH: NEPHEHAUKYJISIPHBIE MPAMBIE B IPOCTPAHCTBE, NMPAMbBIEC NapAJJIENbHbBIE U MEPICHAUKYISIPHBIE K
[JIOCKOCTH, NPU3HAK MEPIEHAUKYISIPHOCTH NMPSAMOM U INIOCKOCTH, TEOPEMA O NPSIMON NEPIEHIUKYJIAPHOU INIOCKOCTU. YTJbl B IPOCTPAHCTBE:!
YTOJ1 MEXKIy NPSMOM U IINIOCKOCTBIO, ABYTPAHHBIM yroJl, JUHEHHBIM yroa ABYI'PAaHHOrO yria. lIepneHaukyisp U HaKIOHHBIE: pacCTOSTHUE OT
TOYKU JI0 TJIOCKOCTH, PacCTOSIHUE OT HPSMOM /10 TUIOCKOCTH, MPOEKLHUs (PUrypbl Ha IIOCKOCTh. [lepneHInKyIspHOCTh TIOCKOCTEH: MpU3HAK
MEPIEHANKYJIIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX NmeprneHauKyIsipax

7.4

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JE€MEHTHl MHOTOTPaHHMKA, BBINYKJIbIE M HEBBIMYKJIblE MHOTOIPAaHHMKH, pa3BEPTKa MHOTOIpaHHUKA.
[Tpu3ma: n-yronpHast mpu3Ma, TPaHM U OCHOBAaHUS MPHU3MBI, NpsiMas W HAKJIOHHAs NPU3Mbl, OOKOBas W TOJHAas MOBEPXHOCTh INPHU3MBI.
[Tapannenenunesa, TpsIMOYTOJIbHBIN Mapaijienenunes U ero cBoiicTBa. [lupamupaa: n-yroinpHas nmupaMujia, TpaHM U OCHOBAHHWE HMUPAMUIBL,
OOKOBasi W TIOJIHAs MOBEPXHOCTb MHUPAMM[bl, MpaBUIbHAs U yCceu€HHass NUpaMuaa. ODJIEMEHThl NpU3Mbl M TIHUpamuabl. IlpaBuiibHbIE
MHOTOTPaHHUKU: MMOHATHE MPaBUJIBHOTO MHOTOTPaHHMKA, IPaBUIIbHAS NMPU3Ma U MpaBUJIbHAS MUPAMUJIA, IPaBUIIbHAS TPEYroibHasi MUpaMUIa 1
NpaBUIbHBIN TeTpa’p, KyO. [IpenctaBieHne o MpaBUIBHBIX MHOTOIPaHHMKAX: OKTa’ap, AOJAEKadAp M uKocadapyrue CedeHus NPU3MBI U
TUPaMUJIBI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBEC: CUMMETPUS OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IUIOCKOCTH. DJIECMEHTBI CUMMCTpPUHU B MMUPAMHUJAX, MaApAJUICIICTIMIICAAX,
[MPAaBUJIbBHBIX MHOT'OI'paHHUKax

7.6

BbruncieHue 371eMEHTOB MHOTOTPaHHUKOB: p&0pa, AuaroHainy, yrisl. [Tnomans 60koBOM MOBEPXHOCTH U MOJIHON MOBEPXHOCTH MPSMOI MPU3MBI,
[UI0IAb OCHOBaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MpsiMON Mpu3Mbl. [lmomians OGOKOBOW MOBEPXHOCTH W TMOBEPXHOCTU MPaBUIIbHON
MUpPaMU/JIbl, TEOpEMa O TUIOIIAu yceu€HHON nmupaMubl. [lonsarue 00 00béme. OOBbEM MUpaMubl, IPU3MbI

7.7

[TogoOHbIe Tena B mpocTpancTBe. COOTHOMICHHS MEXTY TUTOMIAAIMU TOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEJ




11 KJIACC

Kon IIpoBepsieMblii 31eMeHT COAepPKaAHUA
6 ["'eomeTpus

6.1 [lwimHapryecKas MOBEPXHOCTb, 00pa3yoLIMe HUIMHIPUYECKON OBEPXHOCTH, OCh LIMIMHAPUYECKON MOBEepXHOCTU. L{unnuap: ocHoBaHus U
0OKOBas MOBEPXHOCTh, 00PA3YIOIIasi U OCh, IUIOMIA b OOKOBOM M MOJHOM MOBEPXHOCTH
KoHmnueckasi MOBEpXHOCTh, O0pa3yroline KOHWYECKOW MOBEPXHOCTH, OChb M BEpIIMHA KOHWYECKOW moBepxHocTH. KoHyc: ocHOBaHWE U

6.2 BEpLINHA, 00pa3yrollas U OCh, MO OOKOBOM U MOJHONW NOBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3ylole U BbICOTa, OCHOBAHUSA M OOKOBas
[HOBEPXHOCTh

63 Cdepa u map: neHrp, paauyc, AuameTp, IUIOMIAAL NMoBepXxHOcTU chepbl. B3anMHoe pacmosnoxeHue chepbl U IIOCKOCTH, KacaTelbHas
TUIOCKOCTH K cepe, riomanb chepobl

6.4 W300pakeHue Tel BpalieHus Ha TIockocTh. Pa3BépTka nunuHapa u KoHyca

6.5 KomOuHamu Tei BpaleHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBIN 0KOJIO cdepsl, chepa, BIMCaHHAS B MHOTOI'PaHHHK, HITH TEJO
BpalllCHUs

6.6 HOHfITHe 00 00BéMme. OCHOBng cBoMcTBa 00BbEMOB Tenl. Teopema 00 00BEME MPSMOYTOJIBHOTO TMapasuIeNieNuIeia U CISACTBUS U3 HeE.
O6BEM nunuHapa, KoHyca. O0BEM 11apa U IIoImaab chepbl

6.7 [TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKY IJIOLIAIIMU IOBEPXHOCTEH, 00bEMaMH MOT00HBIX TeT

6.8 Ceuenus nuanHapa (mapauieabHO U MEPIEHANKYISIPHO OCH), CEYEHHs! KOHyca (TapaiieIbHOE OCHOBAHUIO M MIPOXO/AIIEe Yepe3 BEPLINHY),
CE4eHHUs 1apa

6.9 BekTop Ha INIOCKOCTH U B IPOCTpaHcTBE. CII0KEHNE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha 4ncio. Pa3iokeHne BEeKTopa 1o TpéM
HEKOMILUTaHapHbIM BekTopaMm. [IpaBwiio napamnenenunena. Pemenne 3axad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUII IEUCTBUI C BEKTOPAMU
[IpsimoyronbHas cucteMa KOOpAMHAT B pocTpaHcTBe. KoopauuaTel BekTopa. [Ipocreiimme 3anaun B KOOpAMHATAX. YTOJ MEXY BEKTOPaMHU.

6.10  |CkansipHoe mpou3Be/ieHUE BEKTOPOB. BblunciieHne yrioB Mexay NpSMbIMHU U IDIOCKOCTIMU. KOOpAMHATHO-BEKTOPHBIN METO IPU pEIIeHUN

TCOMCTPHUYCCKUX 3aaaYd




6. ITPOBEPSIEMBIE HA ET'3 1O MATEMATHUKE TPEBOBAHUAA K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OGPA3OBAHUA

Kox nposepsiemoro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbl
cpeaHero o0mero od0pa3oBaHus

Brnanenue mMeromamu 10Ka3aTeIbCTB, AITOPUTMAMH pPEIICHUS 33/1a4; YMeHHE (OpMYIHPOBATh U ONEPUPOBATH MOHATHAMU:
olpesielieHue, aKCuoMa, Teopema, CIEJICTBHE, CBOWCTBO, NPHU3HAK, JI0KA3aTEeIbCTBO, PABHOCUIIbHbIE (HOPMYIUPOBKHY;
OPUMEHATh HUX; YMEHHE (OPMYIHPOBAaTH OOpaTHOE | IPOTHUBOIIOJIIOKHOE YTBEPXKACHUE, MPHBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, UCIOIb30BaTh METOJ MaTEMaTUYECKON MHIYKIIMH; IPOBOJNUTD JI0KA3aTEIbHbIE PACCYKICHUS NIPU PEILICHUN
3a/1a4, OLICHUBATh JIOTMYECKYI0 IPABHIBHOCTb DPACCYXKICHUN; YMEHUE ONEPUpPOBAaTh IOHATUSAMM: MHOKECTBO,
IIOZIMHO>KECTBO, OIEPALlMK HAJ] MHOXKECTBAMH; YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar I ONMCAHUS
pEeaIbHBIX MPOLIECCOB U SIBJICHUN U MIPU PELIEHUHU 3a/1a4, B TOM YHCJIE U3 JPYTUX y4EOHBIX NPEAMETOB; YMEHUE ONIEPUPOBAThH
HOHATUAMMU: Ipad, CBA3HBIN rpad, nepeBo, UK, rpad Ha IJIOCKOCTH; YMEHHUE 3a/laBaTh U ONMUCHIBATh I'padbl pa3IudYHbIMU
crocobaMu; UCI0JIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HaTypaJIbHOE YHCIIO, 11€JI0€ YHCIIO, CTETIEHb C LIeJIbIM MT0Ka3aTejaeM, KOpeHb HaTypalbHOM
CTEMNEHHU, CTENEeHb C pallMOHAJBHBIM TOKa3aTelIeM, CTENEeHb C JEHCTBUTEIBHBIM IOKa3aTeseM, JorapudM 4ucia, CHUHYC,
KOCHHYC U TaHT'€HC MPOU3BOJIBHOTO YKCIIA, OCTATOK 110 MOAYJIIO, PAlMOHAIBHOE YUCIIO0, UPPALMOHATIBHOE YHCIIO, MHOKECTBA
HATypaJTbHBIX, IEJBIX, PAIIMOHATBHBIX, IEUCTBUTEIBHBIX YUCEN, YMEHUE UCIIOIH30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIITUN
o0l nenuTens U HaUMeHbIlee oOlee KpaTHOe, aNropuTM EBKIHMIa mpu pelieHdud 3ajad; 3HAKOMCTBO C Pa3jIHMYHBIMH
MO3UIIMOHHBIMU CHCTEMaMH CUYHUCJICHUS; YMEHHE BBITIOJHATh BBIYMCICHUE 3HAYCHHH U TPeoOpa3oBaHUs BBIPAKEHUU CO
CTeMeHs MU U Jorapudmamu, npeoOpa3oBaHHs APOOHO-PAIIMOHANBHBIX BHIPAKEHHUI; YMEHHE OINEPUPOBATh MOHITHUSIMU:
MOCJIEI0BATENbHOCT, apu(MeTHdecKasl Mporpeccus, reoMeTpuyeckas mporpeccusi, 0eCKOHEYHO YyObIBaroIlas reoMeTpH-
yeckasl Mporpeccus; yMEHUE 3a7aBaTh MOCIEI0BATEILHOCTH, B TOM YHCJE C MOMOIIBI0 PEKYPPEHTHBIX (HOPMYI; YMEHHE
OTIEpUPOBATH TMOHATHUAMH: KOMIUJIEKCHOE YHCIIO, COMPSDKEHHBIE KOMILJIEKCHBIE YHCIIa, MOAY/JIh W apTyMEHT KOMIUIEKCHOTO
gyrcna, ¢opMa 3amucH KOMIUIEKCHBIX 4Hceld (TeoMeTpudvecKasl, TPUTOHOMETpUYEecKas U airedpanyeckas); yMeTh
MPOU3BOJUTH ApUPMETHICCKHE ACHUCTBUS ¢ KOMIJIEKCHBIMUA YHCIIAMH; MIPUBOIUTH IPUMEPHI UCIIOJIb30BAaHUSI KOMIUIEKCHBIX
YHCEJI; ONEPUPOBATH MOHATUIMU: MaTpuIla 2x2 u 3x3, onpeAenuTenb MaTPUIbl, FEOMETPUUYECKUIM CMBICI ONPEISIUTENS

YMeHue onepupoBarh MOHSATHSMHU: palMOHAlbHbIE, UppAlMOHAJIbHBIE, MOKa3aTelIbHble, CTENEHHbIE, JorapudmMuUyecKue,
TPUTOHOMETPUUYECKUE YPAaBHEHHUS M HEPABEHCTBA, MX CUCTEMBI; YMEHHE OINEPUPOBATh MMOHATHAMH: TOXAECTBO,
TOXKJIECTBEHHOE IpeoO0pa3oBaHHe, YpaBHEHHWE, HEPABEHCTBO, CHUCTEMa YpaBHEHUHl M HEPaBEHCTB, PaBHOCUIILHOCTH
YPaBHEHHUI, HEPABEHCTB U CUCTEM; YMEHHME PEIaTh YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IOMOIIbIO Pa3IMYHBIX IPUEMOB;
peliaTh ypaBHEHHs, HEPaBEHCTBA M CHUCTEMbl C IapaMeTpOM; MPUMEHITh ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI IS




Kox nposepsiemoro
TpeOoOBaHUSA

IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATaAM OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMBbI
cpeaHero o0uero o0pazoBaHus

PEIICHUA MaTEMAaTHYCCKUX 3a4a4 1 3a/la4 U3 Pa3JIMYHbIX obnacrei HAYKHU U peaHBHOﬁ KHU3HU

YMeHue onepupoBaTh MOHATUAMHU: (PYHKIMS, YETHOCTh (DYHKIMH, TEPUOIUYHOCTh (DYHKIIMH, OTPaHUYEHHOCTh (DYHKIIHH,
MOHOTOHHOCTh (YHKIMH, AKCTpeMyM (yHKuMM, HanOosipllee W HaWMEHbIIEE 3HA4YeHUS (QYHKIMH Ha HPOMEXKYTKE,
HenpepbiBHAas (YHKIMSA, aCHMOTOTHI Tpaduka (QyHKIHMM, mepBas U BTOpas NPOM3BOAHAS (DYHKIUH, T€OMETPUUYECKHHA WU
(u3nyeckuii CMBICT TPOU3BOTHON, MEpBOOOpa3Has, ONPENENEHHBIM WHTErpaj; YMEHHE HAaXOAWTh ACHUMIITOTHI Tpaduka
(GyHKIMU; yMEHHE BBIYHCIATH IMPOU3BOJHBIE CYMMBI, MPOW3BEICHHS, YaCTHOTO M KOMIO3MLIMHU (YHKUIWH, HaXOJUThH
ypaBHEHHE KacaTelbHOH K rpaduKy (yHKIHU; YMEHUE HAXOAUTH MPOU3BOIHBIC AIEMEHTAPHBIX (YHKIMN; YMEHUE HCIIOIb-
30BaTh MPOM3BOJIHYIO JUISI MCCIeNOBaHUA (PYHKIUH, HAXOIUTh HaWOOJbIINE M HAMMEHBIINE 3HAYCHUs (PYHKIUI; CTPOUTH
rpauKkd MHOTOYICHOB C UCIIOJb30BAaHUEM ammapaTa MaTeMaTH4ecKOoro aHalu3a; IMPUMEHATh IMPOU3BOJIHYIO IS
HAXOXXJCHUS HAWIYYIIETO PEUICHHs B IMPHUKIAJAHBIX, B TOM YHUCIIE COIMATBHO-DKOHOMHYECKHX M (U3MYECKUX 33a7adax;
HaXOJHTh IUIOLIATN U 00BEMBI (UTYp C MOMOIIBIO MHTErpaja; MPUBOAUTH NMPUMEPhl MATEMAaTHYECKOTO MOJICINPOBAHUS C
noMoIbio audQepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUSAMU: rpa@uk QyHKIMH, oOpaTHas (QyHKUIMS, KOMIO3ULUA (YHKIHHA, JUHEHHas (QyHKINL,
KBajgpaTuuHas (QYHKIUS, palUOHalIbHAs (QYHKIMS, CTeNeHHas (QYHKUMs, TPUTOHOMETpUuYecKue (QYHKIHUU, OOpaTHbIE
TPUTOHOMETPUUECKHE byHKIMN, IIOKa3areabHas
U sorapupmudeckas QyHKIUHM;, YMEHHE CTPOUTH I'padUMKU M3YYEHHBIX (YHKIHI, BBINOJHATH MpeoOpa3oBaHus IpadUKoOB
(GyHKUUH, UCHOIB30BATh TPaUKH I U3yUYEHUs MPOLIECCOB M 3aBHCUMOCTEH, MPHU PELICHUHU 3a/ad U3 JAPYIHX y4eOHBIX
IIPEIMETOB U 3a/1a4 U3 PeasibHOM JKU3HU; BbIpakaTh (JOpPMYyJIaMU 3aBUCUMOCTH MEX]ly BEJIMYMHAMM; HCII0JIb30BaTh CBOWCTBA
U rpaduku byHKUIMH s peleHus ypaBHEHUH, HEPABEHCTB U 3aj1a4
C IapaMeTpaMu; N300pakaTh Ha KOOPJIMHATHOM TNIOCKOCTH MHOXECTBA PEIICHUM YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMmenune peiiaTb TEKCTOBBLIC 3ada4Md Pa3HbIX THUIIOB (B TOM 4YHUCJIC Ha MPOLCHTHI, JOJH W YaCTU, Ha ABHKXCHHUC, pa60Ty,
CTOUMOCTDb TOBApPOB U YCJIIYI', HAJIOTH, 3ada4YU U3 obmactu YIIpaBJICHUA JIMYHBIMH U CEMEHUHBIMU (bHHchaMI/I); COCTaBJIATHb
BBIPpAXKCHUA, YPABHCHUA, HCPABCHCTBA U UX CHUCTEMBI 110 YCIOBHUIO 3aJa4u, UCCICAOBATE MMOJTYYCHHOC PCHICHUC U OLICHUBATH
HpaB,ZLOHOI(O6HOCTB PE3YyJIbTATOB; YMCHHUC MOICIUPOBATH PCAJIBHBIC CHUTyallUM Ha A3BIKC MATCMATHKHU, COCTABJIATH
BBIpAXKCHUA, YPAaBHCHHUA, HCPABCHCTBA MW HNX CHCTEMbI 110 YCIOBHIO 3adadd, HCCICAOBATH IMOCTPOCHHBLIC MOJACIN
C HMCITIOJIb30BAHUCM allriapara anre6pLI, HHTCPINPCTUPOBATH HOJ'Iy‘-ICHHBIfI pe3yibTarT

YMeHne onepupoBaTh MOHATUSIMH: CpelHee apupMeTHYecKoe, MeauaHa, HanOobIlee U HaUMEHbBIIIEe 3HAUYCHHS, pa3Max,
TUCTIEpCHUs, CTaHIAApTHOE OTKIOHEHHE YHCIOBOrO0 HabOpa; yMEHHE WU3BIeKaTh, HHTEPIPETUPOBATh HH(OpPMAIHIO,
MPEACTABICHHYI0 B TaOiMIaX, Ha auarpaMmax, rpaukax, OTPa)KaloIIyl0 CBOWCTBA PEATbHBIX MPOIIECCOB W SIBICHUM;
MPEJICTaBISITh WHAOOPMAILIMIO C TMOMOIIBI0 TaOMUI] M AMArpaMM; HCCIENOBaTh CTATUCTHUYECKHE JaHHBIE, B TOM YHCIE C




Kox nposepsiemoro
TpeOoOBaHUSA

IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATaAM OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMBbI
cpeaHero o0uero o0pazoBaHus

IPUMEHEHHEM TpaUUecKMX METOMO0B M 3JIEKTPOHHBIX CPEICTB; IpadUUecKH HCCIIEOBaTh COBMECTHbIE HaOIIOJEHUS
C IOMOIIBIO THAarpaMM pPacCeuBaHUs U JTMHEHHOMN perpecCuu

YMeHue onepupoBaTh MOHATHAMH: CIYYalHBIN ONBIT U ClIy4yailHOe COOBITHE, BEPOSTHOCTh CIyYalHOTO COOBITHS; YMEHHE
BBIYUCIISITh BEPOSATHOCTh C HCIIOJNIb30BaHUEM TIpaUuecKuX METOAOB; MPUMEHSTH (OPMYNbI CIOXKEHHUS M YMHOXKEHUS
BEPOATHOCTEH, (POpMyTy IMONHOW BEpOSTHOCTH, Gopmyny bepHymiu, koMOuHaTOpHBIE (DAaKTHl U (HOPMYIBI; OIICHUBATH
BEPOSITHOCTH PEATBbHBIX COOBITHIA; YMEHHE ONEPHPOBATH MOHATHIAMU: CIydailHas BEIIMYMHA, PACIIPE/IeIICHUE BEPOSATHOCTEMH,
MaTeMaTHUYeCKOe OXHUJAAaHUEe, AUCIEPCHS M CTaHJApTHOE OTKIOHEHHE CIIy4alHON BENWYUHBI, QYHKIUHU pacHpeleeHUs U
IUIOTHOCTU PaBHOMEPHOIO, MTOKA3aTEIbHOIO0 U HOPMAJIbHOTO PAaCHpPEEICHUN; YMEHHE UCII0Ib30BaTh CBOMCTBA M3YYEHHbIX
pacrpefeNnieHul s pelieHdsl 3aiady; 3HAKOMCTBO C TMOHSATHUSMHU: 3aKOH OOJBIIMX 4YHCEN, METOAbl BBIOOPOYHBIX
UCCJIEIOBaHUM; yMEHUE MPHUBOAUTH IPUMEPHl MPOSBICHMSI 3aKOHA OOJBIIMX YHMCET B MPUPOAHBIX U OOLIECTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBAThH MOHSATUSMU: COUYETAHUE, MEPECTaHOBKA, YMCIO COYETAaHUMN, YUCIO MEePECTaHOBOK; OMHOM
HeioToHa; ymeHue mpuMEHSATh KOMOMHATOPHBIE (DAaKThl W PACCYKIEHHs JUIs PEUICHHs 3a7ad; OLEHHBATH BEPOSTHOCTU
peasbHbIX COOBITHIA; COCTABIIATH BEPOATHOCTHYIO MOJIETIb M MHTEPIPETUPOBATH MOTYyYEHHBIH PE3yNbTaT

YMeHue onepupoBaTh NOHITUSIMU: TOUKA, IPsMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Iy, BEIMYMHA YIJIa, IUIOCKUN yroJl,
JIBYTPaHHBIA yroJl, TPEXTPaHHBINA yroJl, CKPEIIMBAIOLIMECS MPAMBIE, NMAPAJLIEIBHOCTD U NEPIEHAUKYIAPHOCTh NPSIMBIX H
IUIOCKOCTEH, Yroa MEeXy IpsIMBIMHU, YTOJI MEKIY NMPSMOM U MIIOCKOCTBIO, YTOJI MEKIY IMIIOCKOCTSMU, PACCTOSIHUE OT TOYKU
JI0 TNIOCKOCTH, PACCTOSIHUE MEKAY MPSIMBIMU, PACCTOSIHUE MEXY INIOCKOCTSAMM; YMEHUE UCIOIb30BaTh IIPH PEIICHNN 3a]1a4
U3Yy4eHHbIE (AaKThl U TEOPEMbl IJIAaHUMETPUHU; YMEHHE OLIEHHBATh pPa3Mepbl OOBEKTOB OKPY)KAIOIIETO0 MHPA; CTPOUTH
MaTEMaTHYECKUE MOJIENM C MOMOULIbI0 T'€OMETPUYECKUX IMOHITHA M BEIMYUH, PEINATh CBA3AHHBIE C HUMHU IPAKTHYECKUE
3a1a4u
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YMeHue omnepupoBaTh NOHSTUSAMM: IUIOMIAAL (QUIYpbI, 00bEM QUIypbl, MHOTOTPaHHMK, MPaBUIbHBIH MHOTOTPaHHUK,
CeueHre MHOTOTpaHHUKa, KyO, mapajsienenurnes, npusma, nupamuia, Gurypa u nmoBepxXHOCTh BpaIleHUs, LWIMHIP, KOHYC,
miap, cdepa, miomanb cgepbl, IUIOHIAJb TOBEPXHOCTH MUPAMHIbI, NPU3MBL, KOHyca, IUIMHApa, O0BEM KyoOa,
IIPSIMOYTOJIBHOIO IapajulelienuIea, MMPaMUabl, MPU3MBbI, LHAIUHIpA, KOHYCa, LIapa, pa3BEPTKA IMOBEPXHOCTU, CEUYCHMS
KOHyca M IWIMHJIpPA, MapajijielibHble OCH WJIM OCHOBAaHMIO, CEUYEHHUE IIapa, MIOCKOCTh, Kacawomascs cepbl, HMUIUHIPA,
KOHYCa; yMEHHUE CTPOUTh CEUEeHHE MHOIOTPaHHMKA, N300pakaTh MHOTOTPAaHHUKH, (GUTYphl U MOBEPXHOCTH BpAIIECHUS, UX
CEUEHHs, B TOM YHCJIE C IOMOIIBIO 3JEKTPOHHBIX CPEICTB; YMEHHE MPHUMEHSTh CBOWCTBA T'€OMETPUYECKUX QUTYp,
CaMOCTOSITENIFHO (OPMYJTIHPOBATh OIpPENEIIEHUS] HU3y4aeMbIX (DUTyp, BBIIBUTATh TUIOTE3bl O CBOMCTBAX M INpPHU3HAKAX
reoMeTpuueckux (uryp, 060CHOBBIBATh MJIM ONPOBEPraTh MX; YMEHHE MPOBOIUTH KiIacCUPHUKAIUIO (UTYp MO pa3IHuHbIM
NPU3HAKAM, BBIIOJIHITh HEOOXOAUMBIE TONOJIHUTENIbHbIE TOCTPOCHHS




Kox nposepsiemoro
TpeOoOBaHUSA

IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATaAM OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMBbI
cpeaHero o0uero o0pazoBaHus
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VYMeHHe onepupoBaTh HMOHSATHAMH: JIBI)KEHHE B IPOCTPAHCTBE, MapaJUIeIbHBI MEPEHOC, CHMMETPHUS Ha IUIOCKOCTH H B
IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHe MOJ00Ms, MOAOOHbIE (UTYphI; YMEHHE pAclO3HaBaTh PaBHBIE U MOJOOHBIC
¢Gurypsl, B TOM 4YHCIIe B IPUPOJIE, UCKYCCTBE, APXUTEKTYpE; MCIOJIb30BaTh I€OMETPUYECKHE OTHOLICHHS MPU PEUICHUH
3aJa4; HaXOJUTh T€OMETPUUYECKHE BEIMYMHBI (JUIMHA, Yroj, IUIOMAab, 00bEM) MPU pEIICHUH 33aJad U3 JAPYTHX Y4eOHBIX
IpeJMETOB M M3 PEAIbHOM JKW3HU; YMEHHE BBIYHMCIATH T'€OMETPUYECKHE BEIMYHMHBI (IJIMHA, YTroJI, IUIOMIAab, OOBEM,
iomanb HOBerHOCTI/I), HCIIOJIB3YSA H3YUCHHBIC (1)OpMy.HI)I U MCETOAbI, B TOM YHMCJIC: IUIOIIAaAb IMOBCPXHOCTU IMHUpPaMHIbI,
NpU3MBI, KOHycCa, IWIMHAPA, IUIOMaab chepbl; 00bEM KyOa, MPSIMOYrOJFHOTO IMapajUlelenuIiesia, MUPaMUIbI, TPHU3MBI,
IUTMH]IPA, KOHYCA, I1apa; YMEHUE HaXOIUTh OTHOIIEHHE 00bEMOB OAOOHBIX HUTYp
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YMeHHe onepupoBaTh MOHATUAMU: MIPAMOYTOJIbHAS CUCTEMA KOOPAUHAT, BEKTOP, KOOPAUHATHI TOYKU, KOOPAUHATHI BEKTOPA,
CyMMa BEKTOPOB, IIPOU3BEJICHHE BEKTOPA HA YUCIIO, PA3JI0KEHUE BEKTOPA 110 0a3KCy, CKAIIPHOE IIPOU3BEACHUE, BEKTOPHOE
IIPOU3BEIICHUE, YIOJd MEXIY BEKTOpaMHU; YMEHHUE MWCIIOIb30BaThb BEKTOPHBIM U KOOPAMHATHBIM METON I pELICHUS
r€OMETPUUYECKUX 3aJa4 U 3a7a4 APYrux y4eOHbIX IPEIMETOB
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YMeHue BLI6I/IpaTb HOI[XO,I[SIH_II/Iﬁ METOH Ui PCIICHUA 3aJadd; I[MOHHUMAHUC 3HAYUMOCTH MATEMATUKU B H3YUCHUU
MMPUPOAHBIX U 06HI€CTBGHHBIX mpouccCCcoB U SIBHCHI/II\/JI; YMCHUEC paCliO3HaBaTh IMMPOABICHHUEC 3aKOHOB MAaTCMATUKH B HCKYCCTBC,
YMCHUC ITPUBOAUTH IPUMEPBI MATCMATHUYCCKUX OTKpLITI/Iﬁ pOCCHfICKOfI n MHpOBOfI MaTeMaTH4eCKOu HAaYKHN

7. HEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMBIX HA EI'D 11O MATEMATHKE

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yuclia v BBIYUCICHUS
1.1 HarypanbsHble 1 nesnbie yucna. [Ipu3Haku 1eTMMOCTH HETBIX YUCEeI
1.2 Panmonanpubie uncna. OOBIKHOBEHHBIC U IECATUYHBIE TPOOU, TPOIICHTHI, OECKOHEYHBIC TIEPHOIUUECKIE TPOoOH
1.3 ApudmeTndecknii KOpeHb HaTypajabHOU cTeneHu. JleiicTBus ¢ apudMeTHUIeCKMMH KOPHSMHU HATYPaTbHOUM CTENEHU
1.4 CreneHb € 1enbIM nokaszateneM. CTeneHb ¢ palMoHaIbHbIM MoKa3aresieM. CBOMCTBA CTENEHU
1.5 CuHyc, KOCHHYC ¥ TAHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuaHble M HATYpATbHBIC JOTapU(OMBI




Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
17 HeiictBuTensHble uncia. Apudmernueckue onepayu ¢ JecTBUTENbHBIMU yrcnamMu. [IpuOnnxEHHbIC BEIYMCICHUS, TIPABUIIA OKPYTIICHHUS,
IIPUKUKA U OLICHKA PE3yJIbTaTa BEIYACICHUN
1.8 [IpeoOpazoBanuie BeIpaxeHUN
1.9 KoMIuiekcHsle yncna
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 [{enble v 1poOHO-pallOHAIbHBIE YPABHEHUS
2.2 WppannoHaibHbIE YpaBHEHUS
2.3 TpuroHomeTpruyeckue ypaBHEHHS
24 ITokxazarenbHble U JJIOrapu(PMUUECKHE YPaBHEHUSI
2.5 Ilenble 1 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA
2.6 UppannonanbHble HEPABEHCTBA
2.7 [TokazaTenbHbie U JorapuMUIECKIE HEPABCHCTBA
2.8 TpuroHoMeTpuyeCKue HEPaBEHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TapaMeTpamMu
2.11 Matpuia cCuCTeMbI JINHENHBIX YpaBHEHMI. ONpeeanTenb MaTPULLbI
3 DyHKIUYU U TpaduKu
31 ®yHkuus, cnocoObl 3aganus GyHkuuu. ['paduk pynknuun. Bzaumuo obpatasie pynkuun. YETHble n HeuéTHbIe QyHKIUU. [lepuoanueckue
' byHKIIMN
39 O6unacTh onpezeneHus U MHOXKecTBO 3HaueHul ¢pyHkiuu. Hymu ¢pynknun. IIpomexxyTku 3HakonoctosHeTBa. [IpoMexxyTkn MOHOTOHHOCTH
' ¢yHkunu. MakcumyMmsl 1 MUHEUMYMBbI GyHKIMH. HanOospliee 1 HanMeHblee 3HaueHne (yHKIIMU Ha TPOMEXKYTKE
3.3 CrenenHas QyHKIMS C HATYpaJbHBIM M LIeJbIM nokasateneM. E€ cBoiicTa u rpaduk. CBoiicTBa u rpaduk KOpHs n-0l cTeNeHn
3.4 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpapuKu
3.5 IToka3zarenbHas u orapupmuueckas GyHKIMH, X CBOWCTBA U TpapUKU
3.6 Touku pa3pbiBa. AcuMnTOTH rpadukoB ¢pyHkuuid. CBolicTBa PYHKINI, HEMPEPHIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMs ITOCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. Gopmysa CI0KHBIX TPOLIEHTOB
4 Hayayia MaTemaTHueckoro aHajimsa
4.1 [TpousBoanas ¢yskimu. [Ipons3BoiHbIe 21€MEHTapHBIX QYHKIMH




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

[TpuMeHeHne MPOU3BOAHON K MCCIENOBaHHUIO (YHKIMKA Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxokneHne HanOOJbIIero U HauMEHBIIETO

4.2 3HaYeHUs (PYHKIIMH HA OTPE3Ke
4.3 [TepBoobOpaznas. MaTerpan
5 MHO»XeCTBa U JIOTUKA
5.1 MHOecTBO, Onepanuu HaJ MHOXecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KomOuHaropuka
7 ['eomeTpus
7.1 Durypsl Ha INIOCKOCTH
7.2 [Tpsimble ¥ MIIOCKOCTH B TPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena u NOBEpXHOCTH BpALICHUSI
7.5 KoopauHats!l 1 BEKTOPBI
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