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1. COAEP)KAHUE OBYYEHMUSA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATHUS cTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTh, MPOCTPaHCTBO. IloHATHE 00 aKCHMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECs, Iapajule]bHbIE M CKpeumuBaromuecs npsmele. [IpusHaku
CKpEILMBAOIINXCS NpsAMbIX. [lapamienbHOCTh NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: MapajllebHbIE NIPSMBIE B IPOCTPAHCTBE, NMAPAIIEIIBHOCTh TPEX
IpPSMBIX, MapajuIeIbHOCTh NpAMOM M IulockocTu. [lapannenbHoe M LIEHTpalbHOE NPOEKTHpOBaHUE, M300pakeHue ¢uryp. OCHOBHbBIE CBOMCTBa
napajuieIbHOTO MpoeKTHpoBaHus. V3o0pakenne Guryp B mapawiesIbHOW MPOEKIMUA. YTIIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJ MEXy IPSIMBIMH B
npoctpaHcTBe. [lapamienbHOCTh IUIOCKOCTEH: INMapajuleibHbIE IUIOCKOCTH, CBOMCTBA NapaJUIENbHBIX IUIOCKOCTEH. IIpocrelmmne ImpocTpaHCTBEHHBIE
(Gurypsl Ha IJIOCKOCTH: TETPa’Ip, HapajjiesenuIe], IOCTPOSHUE CeUEeHUI.

[lepneHIUKYNAPHOCTD NMPSMOW U IUIOCKOCTH: NEPIEHIUKYIISPHBIE MPSMBIE B IIPOCTPAHCTBE, NPAMBIE MMAPAJLIENIbHBIE U NEPIEHANKYISPHBIE K
IUIOCKOCTH, MPHU3HAK MEPIEHIUKYISIPHOCTH NPSIMOM M IUJIOCKOCTH, TeopemMa O MNpSAMOM NEepHeHAMKYISIPHOM IUIOCKOCTH. OpTOroHanbHOE
npoekTupoBaHue. [leprneHauKynsap U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MIOCKOCTH, MPOEKIHS PUTyphl Ha
IIJIOCKOCTB. [IepreHIuKyIIpHOCTS INIOCKOCTEN: TPU3HAK NEPIEHAUKYIIIPHOCTH ABYX IIJIOCKOCTEN. Teopema 0 TpEX MeprneHUuKyIsApax.

Yribl B NPOCTPAHCTBE: Yrojl MEXAY MNPAMOM U IIJIOCKOCTBIO, ABYTPAHHBIM YroJl, JIMHEHHBIM Yrojl ABYIpaHHOrO yria. TpEXrpaHHbId U
MHOrorpanssie yribl. CBOICTBa MJIOCKUX YIJIOB MHOrorpaHHoro yria. CBoHCTBa IJIOCKMX M JIBYTPaHHBIX YIJIOB TPEXIpaHHOro yria. Teopembl
KOCHHYCOB ¥ CUHYCOB JUISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHUKH

Buasl MHOrorpaHHHMKOB, pa3BEpTKAa MHororpaHHuka. [Ipusma: n-yrojbHas mpu3Mma, NpsiMas M HaKJIOHHas NPU3MbI, OOKOBas M IOJHas
MMOBEPXHOCTh Npu3Mbl. llapamnenenunesn, npsMOyronbHbIN Napajulesienunes U ero cporcrsa. Kpardaiimme myTw Ha MOBEPXHOCTH MHOTOTPAaHHUKA.
Teopema Ditnepa. [IpoctpancrBennas Teopema [Iudaropa. [lupamuga: n-yroabHast mupamMuia, MpaBuiibHas U yced€HHas nmupamuasl. CBoiicTBa pedep u
OOKOBBIX I'paHel MpaBUIbHOW mupaMujbl. [IpaBuiibHbIE MHOTOTPAaHHUKH: MpaBWIIbHAS MpHU3Ma M MpaBWIbHAs MUpamMHAa, MpaBUIIbHAS TPEyrojibHas
NUpaMyU/Ia ¥ MPaBUIBHBIN TeTpasap, KyO. [IpeacraBnenue o mpaBUIbLHBIX MHOTOTPAHHHUKAX: OKTAdIP, JOJACKAdIp U UKOCAIP.

Brruucrienue 37€MEeHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHanu, yrisl. [lnomans O0KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IJI0LIa/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsMOM mpu3Msbl. [lnomans O0KOBOI MOBEPXHOCTH U MOBEPXHOCTU MPABHIBHOM MUPaMUIBbI,
Teopema O IO U YCEeUEHHON TUPaMU/Ibl.



Cummerpusi B IPOCTPAHCTBE. DJIEMEHThl CHMMETPUHU MPABUIbHBIX MHOTOrpaHHUKOB. CUMMETpHUs B NMPaBUIBHOM MHOTOTPAHHUKE: CUMMETPHS
napajJiesienue1a, CHMMETPHS IPaBUIIBHBIX ITPU3M, CUMMETPHS IIPABUIBHON MUPaMU/IbI.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

[ToHsTHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI KOJJIMHEAPHBIE, COHAIIPABJIIEHHBIE U IIPOTUBOIIOIOXKHO
HarpaBJIeHHbIE BEKTOPbI. PaBeHCTBO BEeKTOPOB. JleCTBUS ¢ BEKTOPAMU: CJIOKEHUE M BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMH 0)KEHUE
BekTopa Ha uucio. CBolicTBa cloXeHHMs BeKTOpoB. CBoOICTBa yMHOXEHHs BekTopa Ha uucio. [loHsTne KommuaHapHble BekTophsl. Ilpu3Hak
KOMIUTaHApHOCTHU TPEX BeKTOpoB. [IpaBuio napamienenunena. Teopema o pas3iioxkeHUH BEKTOpa 110 TPEM HEKOMILIaHAPHBIM BekTopaM. [IpsamoyronabHas
cucTeMa KoopAuHatT B npoctpaHcTBe. KoopauHarel BekTopa. CBsA3b MEX1y KOOpAMHATAMH BEKTOpPAa U KOOPAWHATAMHU TOYEK. YTOJI MEX]Yy BEKTOPaMH.
CkansipHoe IpOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpalenus

[ToHsTHS: UUIMHIPUYECKAs TTOBEPXHOCTh, KOHMYECKas TOBEPXHOCTh, cheprueckas OBEpXHOCTh, oOpa3yromue noBepxHocteil. Tena BpaieHus:
HWIMH]IP, KOHYC, YCeU€HHBIN KOHYC, cdepa, map. B3aumHoe pacrnonoxenue chepsl U MIOCKOCTH, KacaTelnbHas INIOCKOCTh K cdepe. M3o0pakeHue Ten
BpaleHus Ha Tiockoctr. Pa3épTka nunuuapa u konyca. Cummetpust cepsl U 1mapa.

O6nEM. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEME MPSMOYTOIBHOTO MapajuieNienurnena u cieactBus u3 He€. OO0bEM NmpsMon u
HAKJIOHHOM MPU3MBI, IIUIMHIPA, TUpaMHJIbl U KoHyca. O0BEM I1apa U I1apoBOT0 CErMeHTa.

KomOuHanuu Ten BpalieHus: 1 MHOTOrpaHHUKOB. [Ipyu3ma, BnucaHHas B LIMIMHJIP, OMMCAaHHAs OKoJo IunuHapa. [lepecedyenue cepsl u mapa ¢
miockocThio. Kacanue mapa u cdepsl miockocTbio. [loHATHE MHOrOrpaHHHMKa, OMUCAHHOTO OKOJIO C(epbl, cepbl, BIMCAHHON B MHOTOTPAaHHUK HJIN
TEJIO0 BpallleHus.

[Tnomans MOBEPXHOCTH LMIUHIpA, KOHYyca, miomanb chepsl U e€ uvacteid. IlomoOme B mpoctpancTBe. OTHOLIeHHE OOBEMOB, IUIOIIAAEH
noBepxHocTel Mmo1o0HBIX ¢uryp. [Ipeobpa3zoBanue momodus, romoreTus. PemeHne 3aaay Ha IUIOCKOCTH C HCIOJIb30BAaHUEM CTEPEOMETPUYECKHX
METOJIOB.

[TocTpoeHne cedeHHWii MHOTOTPAHHUKOB WM TEJ BpAIICHHS: CEUEHUs IWIMHApaA (MapauiebHO W TMEPIEHANKYISIPHO OCH), CEYCHHUS KOHYca
(mapanienbHble OCHOBAHMIO M TIPOXOJMSININE Yepe3 BEPIIMHY), CEUEHHUs Imapa, METOJbI MOCTPOEHHUS CEUYCHHI: METOJ| CIEJO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE



BekTops! B npoctpancTBe. Onepanuu HaJl BeKTopamu. BekTopHoe ymMHOXkeHHe BeKTOpoB. CBONCTBA BEKTOPHOTO yMHOXeHHUs. [IpsmoyronbHas
cUcTeMa KoopauHaT B mpoctpaHcTBe. Koopaunartel BekTopa. Pasnoxkenue BekTopa mo 6aszucy. KoopAaumHaTHO-BEKTOPHBIH METOJ IMPHU PELICHUU
F€OMETPUUYECKHX 3a/1au.

JIBM:KeHMS B IPOCTPAHCTBE

JIBmxenus mnpoctpancTtBa. OtoOpakeHus. [[BwkeHuss u paBeHCTBO (uryp. OOmme CBOWCTBA JBMXKEHUN. BUIbI NBYKCHHI: mapaiebHBINA
MIEPEHOC, LIEHTpaJIbHAs CUMMETPUS, 3epKajibHasi CHMMETpPHs, TIOBOPOT BOKPYT npsiMoi. [IpeoOpazoBanus nonodus. [psamas u chepa Ditnepa.



2. INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHS YUEBHOI'O KYPCA «(I'EOMETPUS» (YIJYBJEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knanckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTH TPAXKAAHCKOW MO3UIIMU 00yUArOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHUCKOTO OOIIEeCTBa, MPEACTABICHNUE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUH, MPOIEnyp TPaKIaHCKOTO oO0mecTBa (BBIOOPHI, OMPOCHl U JIPYToOe),
YMEHHE B3aHMO/ICIICTBOBAThH C COLIMATbHBIMU HHCTUTYTAMH B COOTBETCTBUHU C MX (QDYHKIUSIMH U Ha3HAYCHHUEM;

2) 1aTPUOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTh POCCHICKON T'PaKTAHCKOW MIACHTHYHOCTH, YBAKECHHUS K MPOIUIOMY M HACTOSIIEMY POCCHICKONW MaTeMaTHKH, IIEHHOCTHOE
OTHOIIEHUE K JIOCTH)KEHUSIM POCCUMCKMX MAaTEMaTUKOB M POCCUHCKON MaTeMaTHYECKOM LIKOJIbI, HCIOJIb30BAaHUE ATUX JIOCTHKEHUN B JPYTUX HayKax,
TEXHOJIOTHUSIX, chepax YKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCNIMTAHUE:

OCO3HaHHE JTYXOBHBIX LIEHHOCTEW POCCHICKOro Hapojaa, cPOPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOIO MOBEJACHUS, CBA3AHHOIO C
MPAKTUUYECKUM MPUMEHEHHEM JOCTHKEHUN HAYKU U I€ATEIbHOCTHIO YUEHOT0, OCO3HAHKE JTMYHOTO BKJIa/1a B IOCTPOCHHUE YCTONYUBOIO OYYyIIETro;

4) 3cTeTMYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHpY, BKIIOYas OSCTETUKY MaTeMaTHUeCKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pELIeHWH, pacCyKICHUH,
BOCHPUUMYHUBOCTh K MATEMaTUUYECKUM aCIIEKTaM Pa3IMUHbIX BUJOB UCKYCCTBA;

5) pusznyeckoe BoCIUTAHUE:

c(OPMHPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYeCKHE 3HAHUS B HMHTEpecax 3/0pOBOro M 0e30macHOro obpasa KHM3HHM, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (3/10pOBOE€ MNHUTaHHE, COAJAHCUPOBAHHBIN PEXHUM 3aHATHH M OTAbIXa, peryispHas (u3ndeckas aKkTUBHOCTD),
(bu3nyecKoe COBEPILICHCTBOBAHHE MPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESITETbHOCTHIO;

6) TpynoBoe BocnuTaHue:

TFOTOBHOCTh K TPYIdy, OCO3HAHUE LIEHHOCTH TPYAOJIIOOUsS, UHTEpEC K Pa3IUyHbIM chepam MpodeccrnoHaNbHON JesSTebHOCTH, CBSI3aHHBIM C
MaTeMaTHKON U €€ MPUII0KEHUIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp OyayIel npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIaH b,
TOTOBHOCTb U CIIOCOOHOCTh K MaTeMaTH4ecKoMy 00pa30BaHUIO U CaMOOOPa30BaHMIO HA TPOTSHKEHUH BCEH )KM3HM, TOTOBHOCTh K aKTUBHOMY YYacTHIO B
pElIeHNN TPAKTHYECKUX 33/1a4 MaTeMaTUYeCKON HallpaBI€HHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHME:



c(OPMHUPOBAHHOCTh HKOJIOTHYSCKON KYJIBTYpPbl, TOHUMAaHUE BIIMSHUSA COIMAIBHO-D)KOHOMHUYCCKUX IIPOIIECCOB HA COCTOSHHE MPHUPOTHON U
COLIMAJILHOU CPeJibl, OCO3HAHKE MI00ATLHOTO XapaKTepa SKOJIOTHYECKUX MPo0JIeM, OpUEHTAIUs Ha MPUMEHEHIUE MAaTEMAaTHICCKUX 3HAHUN JUIS P CIICHUS
3a/1a4 B 00JIACTH OKPY’KAIOIIEH Cpe/Ibl, TUIAHUPOBAHHUE MTOCTYIIKOB M OIEHKU WX BO3MOXHBIX IMOCIICCTBUH JJIsi OKPYKAOIIEH CPEeIbI;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHs HAyKH W OOLICCTBCHHOW IMPAKTHUKH, TOHUMAaHHE
MaTEeMaTHYECKON HAyKH KaK c(epbl YSIIOBEYCCKOM IeATEIbHOCTH, ITAIOB €€ Pa3BUTHS M 3HAYMMOCTH I PA3BUTHS [IMBUIIN3AIIMH, OBJIAJICHUE SI3BIKOM
MaTEeMAaTHKd M MaTeMAaTHYECKOH KYIbTYpOH Kak CpEICTBOM IIO3HAHHS MHpPa, TOTOBHOCTh OCYIIECTBIISATH MPOSKTHYIO M HCCIICIOBATEILCKYIO
NeSATeIbHOCTh HHIUBUYaTbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBepcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1oruyeckue geiicTBUA:

BBISIBJIATh U XapaKTEpU30BaTh CYILIECTBEHHbIE PU3HAKU MAaTEMAaTHUYECKUX 00BEKTOB, OHATHH, OTHOILEHUH MEXAy NOHATUAMHU, (GOPMYIUPOBATH
olpesieNieHUs! MOHATUHN, YCTaHABIMBATh CYIECTBEHHBIH MPU3HAK KiIaccu(UKaIMKi, OCHOBaHUS AJisi 00OOIIEHHSI U CPAaBHEHUS, KPUTEPUH NPOBOIUMOTO
aHaJIN3a;

BOCIIPUHUMATh, (POPMYyITUpPOBATh U MPe0oOPa30BLIBATE CYXKICHUS: YTBEpAUTEIbHbBIE U OTpULIATENIbHbIC, €IMHUYHBIE, YACTHBIE U 00II1e, YCIOBHBIE;

BBISIBJIAITh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOpEUUs B (paKkTax, NaHHBIX, HAOMIOJCHUAX M YTBEPXKIEHUSX, Mpe/ularatb
KpUTEPUH I BBISIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BaHNUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CaMOCTOSITEIbHO J0KA3aTeNbCTBA MAaTEMAaTUYECKUX YTBEP)KICHHUH (TpsiMble M OT MPOTUBHOIO), BHICTpaMBaTh apryMEHTALHUIO,
MPUBOANUTH IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXAEHUS U BHIBOJIBI;

BBIOMpaTh CcHocoO pemieHus yuyeOHOM 3anadyu (CpaBHHMBAaTh HECKOJIbKO BapUaHTOB pEIIEHUs, BbIOMpaTh Haubosee MOAXOASIIUN ¢ y4E€TOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3zoBble ncciegoBarebcKue 1eHCTBUSA:

HCIOJIb30BATh BOMPOCH! KaK HCCIIEAOBATENLCKUN HHCTPYMEHT MO3HaHUs, (opMyIupoBaTh BONPOCH], (PUKCUPYIOIIME MPOTHUBOpEYHE, Tpobdiaemy,
yCTaHaBJIMBaTh UCKOMOE U JJaHHOE, (POpMUPOBATH TMIIOTE3Y, apIYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IIPOBOJIUTh CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, MCCIIEJOBAHUE IO YCTAHOBIEHHIO OCOOCHHOCTEH MaTEMaTHYECKOro OOBEKTa,
SIBJIEHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEX]Ty 00bEKTaMHU, SIBICHUSIMU, POLIECCAMU;



CaMOCTOSITENIbHO  (OPMYJIMPOBATh OOOOLIEHUSI W BBIBOJBI IO pe3yJibTaTaM MPOBEIEHHOIO HAOJIOJEHMs, MCCIEJOBAaHUSA, OLICHUBATh
JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, a TAKIKE BBIIBUTATh IIPEAIIOIOKEHHS O €r0 Pa3BUTUHU B HOBBIX YCIOBMSIX.

Pabora ¢ undopmanmeii:

BBISIBJIATH 1€(DULUTHI MH()OPMAILIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIPOC U JUJIs pEILICHU 3a/1a4H;

BbIOMPATh UHPOPMALIMIO U3 UCTOYHUKOB PA3IMUHBIX TUIIOB, aHAJIU3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALIUIO PA3IMUHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

CTPYKTYpUPOBaTh HH(OPMAIIHIO, TPEJICTABIATE €€ B pa3IMUHBIX (POpPMax, WILTIOCTPUPOBATH IPahUIECKH;

OLIEHUBATh HaIEKHOCTh HH(POPMALUY IO CAMOCTOSTENEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe J1eliCTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATh CYKAECHUS B COOTBETCTBUU C YCIOBHUSAMHU M LENAMHU OOIIECHUS, ICHO, TOUHO, TPAMOTHO BBIPa)XaTh CBOIO TOUKY
3peHUs B yCTHBIX U MIMCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS 110 X0y PELIEHUs 3aja4l, KOMMEHTHPOBATh I1OJIY4EHHBIN pPe3yJIbTarT;

B X0JIe 00CYX/I€HHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMON TeMbl, MPOOJIEMBI, pelIaeMON 3a/lauM, BHICKA3bIBaTh MJIE€W, HAllEJIEHHbIE Ha
IMOMCK PCHICHUSA, COIOCTABIATHL CBOU CYXJIACHHA C CYXICHHAMHU APYIUX YUYACTHHUKOB Jgualiora, O6H&py>I(I/IBaTI> pasiiuue U CXoACTBO HO3I/IHI/II\/'I, B
KOPpEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOITIACHS, CBOU BO3PAKEHHUS;

NPEJCTABIATh Pe3ybTaThl PELICHUs 3aJaud, SKCIIEPUMEHTa, UCCIEIOBaHMSA, MPOEKTa, CAMOCTOSTENBHO BBIOMpPATh (OpPMAT BBICTYIUIEHUS C
y4€TOM 3a/1a4 MPE3eHTALUN U 0COOEHHOCTEN ayTMTOPUH.

PeryasiTuBHbIE YHHBepPCaJIbHbIE yUeOHbIe IeiicTBUS

Camoopranmu3anus:

COCTaBJIATH IJIaH, aITOPUTM pELIeHMs 3a/lauM, BbIOUpaTh CIOCOO pelleHus C y4ETOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BIIa/IETh HaBBIKAMU MTO3HABATENHHOMN pehIeKCHU KaK OCO3HAHMS COBEPIIAEMBIX AEHCTBUI U MBICTUTEIBLHBIX MIPOIECCOB, X PE3YJIbTATOB, BIAJICTh
croco6aMu caMOTIPOBEPKH, CAMOKOHTPOJIS TIpollecca U pe3yabTaTa pelIeHHs] MaTeMaTHIeCKON 3a1auH;

nNpeABUACTE TPYAHOCTH, KOTOPBIC MOT'YT BO3HUKHYTH IIpU PCIICHHUMN 3aJadd, BHOCHUTH KOPPCKTUBBI B ACATCIIBHOCTH HAa OCHOBE HOBBIX
O6CTO$[T€J'IBCTB, JaHHBIX, Haﬁ)leHHBIX OH_II/I6OK, BBISIBJICHHBIX pr,)]HOCT@fI;



OLIEHUBAaTh COOTBETCTBHUE PE3y/bTaTa LEIM U YCIOBHSM, OOBSCHATH NPUUYMHBI JOCTHKEHHUS WIM HEJIOCTHKEHMS PE3yJbTaTOB JIEATEIbHOCTH,
HaXO/UTh OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHasi 1eATEJBLHOCTD:

MOHUMAaTh U UCIOJIB30BATh IPEUMYIIECTBA KOMAHIHOW U MHAWBUAYAIbHOW pabOThI P peIeHNH Y4eOHBIX 3314, IPHHUMATh 11€JIb COBMECTHOM
JesTeNbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOM paloThbl, paclpeneisiTh BUAbI padoT, J0roBapuBaThCs, OOCYXJaTh MPOLECC U pe3yJbTar
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

Y4acTBOBATh B TPYMIIOBBIX (opMax paboThl (00CYkKIeHUsl, 0OMEH MHEHHIA, «MO3TOBBIC IITYPMbI» U WHBIE), BHIMOIHATH CBOIO YacTh pabOTHI U
KOOPJWHUPOBATh CBOM JACWUCTBUS C JAPYIMMH WICHAMH KOMAaHIbI, OIICHMBAaTh KAaueCTBO CBOEr0 BKJIAJa B OOMMH TPOIYKT MO KPHUTEPHSIM,
c(OpMyIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.

IHNPEAMETHBIE PE3YJBTATHBI

K xonny 10 ki1acca o0yyaronuiicss HAQy4uTCs:

® CBOOOJTHO ONEpUPOBATH OCHOBHBIMU MOHATUSAMHU CTEPEOMETPHUH NPU PELICHUH 3a/1a4 U [TPOBEICHUU MAaTEMAaTUYECKUX PACCYXICHUM;

® [IPUMEHSTH AKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX MIPU PEIICHUU T€OMETPUUYECKUX 3a/1ay;

e KJ1acCU(UIUPOBATh B3aUMHOE PACIOJIOKEHHUE PSAMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

¢ cBOOOJTHO ONEPHPOBATH MOHATHAMM, CBI3aHHBIMH C YIJIAaMHU B IPOCTPAHCTBE: MEX/y MIPSIMBIMU B IIPOCTPAHCTBE, MEXKAY NMPSIMOM U MIOCKOCTHIO;

® cBOOO/THO ONEPUPOBATH MOHATHAMM, CBI3aHHBIMU C MHOTOI'paHHUKAMU;

® CBOOOJTHO pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOIPAHHUKOB (IIpU3Ma, MUpaMua, IpsIMOYTOJIbHBIN Mapaliienenumnes, Kyo);

e Kyiaccu(UIMPOBATh MHOTOTPAHHUKH, BBIOMPAsi OCHOBAHUS JJIs1 KJIaCCU(PHUKAIUY;

® CBOOOJTHO ONEpUPOBATH NOHITUSIMHU, CBA3aHHBIMU C CEYEHMEM MHOTOTPAaHHUKOB ITIOCKOCTbIO;

® BHIMOJIHATH MApajlieNIbHOE, LEHTPAIbHOE M OPTOTOHAJIbHOE IMPOEKTUPOBaHME (PUIYyp Ha IIOCKOCTb, BBIIOJHATH M300pakeHus (uryp Ha
IJIOCKOCTH;

® CTPOUTH CEYEHMsS] MHOTOTPAHHUKOB Pa3MYHBIMU METOJIaMH, BBIMOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y;

® BEIYHCIISTH TUIOIIA U TTOBEPXHOCTEN MHOTOIPaHHUKOB (MpU3Ma, MUPaMKJIa), FTEOMETPUUECKUX TeJl C IPUMEHEHHEM (popMyT;

¢ cBOOOJTHO OMEpPUPOBATh MOHATUSMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIOCKOCTh CUMMETPHH
burypsr;

® CBOOOJTHO OMEpUPOBATH MOHITUSMH, COOTBETCTBYIOIIIMMH BEKTOPaM U KOOpJMHATAM B IIPOCTPAHCTBE;



® BBITNIOJIHATH JACUCTBUS HaJl BEKTOPaMU;

e pelaTh 3a/1a4M Ha J0Ka3aTelbCTBO MATEMaTUYECKUX OTHOIIEHUH M HaX0XJIeHHE T€OMETPUYECKUX BEIUYHH, IPUMEHSS U3BECTHBIE METO/IbI IPU
pELIeHNH MaTEMaTUYECKUX 3a/1a4 IIOBBIIIEHHOTO ¥ BBICOKOT'O YPOBHSI CJIO’KHOCTH;

® [IPUMEHSATH IPOCTEUIINE TPOTPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a/1a4;

® I3BJIEKaTh, NPEOOPA30BBIBATh M HHTEPIPETUPOBATH MH(POPMALUIO O IPOCTPAHCTBEHHBIX I€OMETPUYECKUX (GUrypax, MPEICTABICHHYIO Ha
4yepTeKax U pUCYHKaX;

® [IPUMEHSATH MOJIyYE€HHbIC 3HAaHUS HA MIPAKTHKE: CPAaBHUBATh U aHAJIIM3UPOBATh pPeajbHble CUTYalluH, IPUMEHATh U3YUYEHHbIE TIOHATHUS B IIpoliecce
MOMCKA PEIIeHUs] MaTeMaTHYECKH C(HOPMYITMPOBAHHONW MPOOIIEMBI, MOJICIUPOBATh PEAJbHBIE CHUTYallUH Ha S3BIKE T€OMETPHH, HCCIIEOBAThH
MOCTPOSHHBIE MOJIEH C UCIIOJIb30BAHUEM F€OMETPUUECKUX MTOHIATUH U TeopeM, armapara aireOpbl, peraTh NpaKTHUeCKUe 3a/1a4l, CBI3aHHbIE
C HaXO0XJIEHUEM I'€OMETPHUECKUX BEIUYHH;

® METb IIPEJCTABICHHUS 00 OCHOBHBIX 3TallaX Pa3BUTHUSA F€OMETPUM KaK COCTaBHOU 4acTH (pyHIaMEHTa pa3BUTHsI TEXHOJIOTHUI.

K xonny 11 kiacca oOyyaromuiicss HAy4uTCs:

¢ cBOOOJIHO OIEPUPOBATH MOHITUSAMH, CBA3aHHBIMU C LMIMHIPUYECKOH, KOHHMUECKOW M CHEepUuecKOil MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTyYEHHUS;

® OIIEPUPOBATH NOHATUAMM, CBI3aHHBIMH C TeJIaMH BpAILEHUs: IUIMHIPOM, KOHYCOM, Cepoii U mapom;

® pacro3HaBaTh Tella BpalleHus (LWIMHIP, KOHYC, cdepa U 11ap) U OOBSICHATH CIIOCOObI MOTYUYEHHS TeJ BpallleHHs;

e KJ1acCU(IUIIUPOBATh B3aUMHOE PACHOJIOKEHHE CPEPBI U MIIOCKOCTH;

® BHIYHCIISITh BEIMYMHBI 3JIEMEHTOB MHOTOI'PAaHHUKOB U TEJl BpaIleHUsI, 00bEMBI M IO TOBEPXHOCTEH MHOTOTPAHHUKOB M TeJl BpAIlICHUS,
reOMETPHUECKUX TeJl C TPUMEHEHHEM (hopMyT;

® CBOOOJTHO OINEPUPOBAThH MOHATHIMH, CBA3aHHBIMU ¢ KOMOMHAIMSMU TEJ BpallleHUs © MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAaHHBIN B chepy U
OIMCaHHBIN 0KO0JI0 cdepsl, chepa, BNMCAaHHAsE B MHOTOTPAHHUK WM TEJIO BPALCHHUS;

® BEIYHCIISITE COOTHOUICHHSI MEXKAY IUIOIIAIIMU TOBEpXHOCTEN M 00bEMaMuU MOI0OHBIX TeET;

e 300paXkaTh U3ydaemble (UTYpbI, BHIIOIHATH (BHIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TeJl BpallleHuUs;

® 13BJIEKaTh, MHTEPIPETUPOBATh U IMpeoOpa3oBbIBaTh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPHUYECKHX (Urypax, NMpeAcTaBIEeHHYIO Ha
4epTeKax U pUCYHKaX;

® CBOOOJTHO ONEpUPOBATH MOHSITHEM BEKTOP B IPOCTPAHCTBE;

® BBITIOJTHSATH OIE€pallK HaJl BEKTOpaMH;



©33/1aBaTh IJIOCKOCTh YPABHEHUEM B JEKAPTOBOM CUCTEME KOOPMHAT;

e peniaTh F€OMETPUUYECKHE 33]1a4M HA BBIUMUCIECHUE YIIJIOB MEXAY NMPAMBIMU U IJIOCKOCTSIMH, BBIYUCIIEHUE PACCTOSHHUI OT TOUYKHU J0 IJIOCKOCTH, B
LI€JIOM, Ha IPUMEHEHHUE BEKTOPHO-KOOPAUHATHOIO METO/IA MPH PELICHUU;

® CBOOOJTHO OTIEpUPOBATH OHSITHSIMH, CBSI3aHHBIMU C JIBXKEHUEM B IIPOCTPAHCTBE, 3HATH CBONCTBA JIBIYKECHUM;

® BBITIOJTHSATH N300paKeHHsI MHOTOTPAHHUKOB U T€J BPAILEHUS IPU MMapaJljieIbHOM NEPEeHOCe, LIEHTPAIbHON CUMMETPUH, 3€PKAIbHON CUMMETPUH,
IIPH MIOBOPOTE BOKPYT MPSIMOM, TIpeoOpa3oBaHus 000U

® CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TeNl BpaIlCHHs: CEYCHMs IWIMHApA (MapayielbHO U TMEepPHEeHAUKYISIPHO OCH), CEUYEHHUs KOHYca
(mapasnienbHble OCHOBAHUIO U MPOXOASIINE YepPE3 BEPIINHY), CEUCHUS 1Iapa;

® KICII0JIb30BAaTh METO/bI IOCTPOCHHS CEYEHUI: METO/ CJIEIOB, METOJI BHYTPEHHETO MPOECKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH TIIIOCKOCTH;

® J0Ka3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

® [IPUMEHATh TeOMeTpUUYecKrue (PaKThl JJIS PEIIeHUs CTePEOMETPUUECKUX 3ajlad, MPEAroaraloliuX HECKOJIBKO IIaroB PEUICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a1aHbl B SBHOW M HESIBHOM opMme;

e peniaTh 3aJa4M Ha JI0KAa3aTEIbCTBO MATEMATUUYECKUX OTHOICHUI 1 HAX0XK/IEHUE T€OMETPUUECKUX BEJINYUH;

® [IPUMEHATH IPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUYECKUX 3a/1a4;

® IPUMEHATH NTOJTYYEHHbBIC 3HAHHS Ha MMPAKTUKE: CPABHUBATH, AHAJTU3UPOBATh U OLICHUBATh PEATIbHBIE CUTYAllUH, IPUMEHSITh U3YUYEHHbBIC TOHSITHS,
TEOpEMBbI, CBOWMCTBA B MPOIIECCE MOWCKA PEIICHUs MaTeMaTH4ecKH chOPMYIHPOBAHHON MPOOIEMbI, MOJICTHPOBATh PeabHbIE CHTYaIlMH Ha
SI3bIKE€ TEOMETPHUH, MCCIIEIOBATh MTOCTPOSHHBIE MOJIETN C UCIIOJIB30BAHHEM I'€OMETPHUUECKUX TOHSITHI M TEOpeM, arlrnapaTta ajreOpsl, peniaTh
MPAaKTUYECKUE 3a/1a4H, CBS3aHHBIE C HAX0XKJIECHUEM I'€OMETPUYECKUX BEJIMYNH;

® IMETh MPEJICTABIICHNS 00 OCHOBHBIX dTallax Pa3BUTUS T€OMETPHUH KaK COCTAaBHOM 4acTH (PyHaMEHTa Pa3BUTHS TEXHOJIOTHUH.



3. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHnoBaHue pa3ae/ioB U TeM KoaunvecTno yacos JyiekTpoHHBbIE (U (POBBIE) 00pa3oBaTeIbHbIE
n/n NMPOrpaMMbI Bcero pecypcbi
1 BBenenue B crepeoMeTpuio 23 Bubmmorexa LIOK
https://lesson.edu.ru/902.3/10?class=10
) B3anMHOe pacnonokeHue npsmsIx B 6 bubmmorexa [IOK
IIPOCTPAHCTBE https://lesson.edu.ru/902.3/107class=10
3 [TapanienbHOCTh MPSMBIX U IIIOCKOCTEN B g bubnnoreka [JOK
MPOCTPAHCTBE https://lesson.edu.ru/902.3/10?class=10
4 [TeprieHAMKYASAPHOCTD NPAMBIX U 75 bubnmoreka [JOK
IJIOCKOCTEH B MPOCTPAHCTBE https://lesson.edu.ru/902.3/10?class=10
bubnuotexa [JOK
. Y TIBL I PAcCTOAHI e https://1esson.L<E,du.ru/902.3/10?c1ass:10
6 MHororpanHuku 7 Bubmiorexa LIOK
https://lesson.edu.ru/902.3/10?class=10
bubnuotexa [JOK
! Beiropet & mpoctpanctae 12 hups://1esson.L2du.ru/902.3/1O?class=1o
2 [ToBTOpeHmE, 0000IIEHNE U CUCTEMATH3AITHS 5 bu6mmorekxa [JOK
3HaHUI https://lesson.edu.ru/902.3/107class=10
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102




11 KUIIACC

Ne ni/m HanmeHnoBaHMe pa3aeioB U TeM KoaunvecTno yacos JyiekTpoHHBbIE (U(POBBIE) 00pa3oBaTeIbHbIE
NpOrpamMmbl Bcero pecypchl
AHanuTHueckas reoMeTpus 15 Bubmorexa HOK
https://lesson.edu.ru/902.3/11?class=11
[ToBTOpEeHME, 0000IIEHNE U 15 bu6mmoreka [JOK
CHUCTEMaTHU3aI1s 3HAHUH https://lesson.edu.ru/902.3/11?class=11
O6bEM MHOTOTpaHHHKA 17 bubmorexa HOK
https://lesson.edu.ru/902.3/117?class=11
bubnmoreka [JOK
Tena Bpatettits 24 https://lessonl.idu.ru/902.3/ 117?class=11
[Tnomany moBepXHOCTH U 0OBEMBI 9 bu6mmoreka [JOK
KPYIJIBIX TEIl https://lesson.edu.ru/902.3/117%class=11
I —— 5 bubmuoreka [JOK
https://lesson.edu.ru/902.3/117?class=11
[ToBTOpEeHue, 060061IeHNE 1 17 bubnnorexa [JOK
CUCTEMaTHU3aIlUs 3HAHUH https://lesson.edu.ru/902.3/11?class=11
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102




4. TIPOBEPSIEMBIE TPEGOBAHUSA K PE3YJBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC

Kox mpoBepsiemoro

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOIT 00pa30BaTeIbHON MPOrpaMMBbI CPETHET0 00IIEro

pe3yjabTara o0pa3zoBaHusi
7 ['eomeTpus

7.1 OnepupoBath NOHATUAMU: TOYKA, IIPsIMasi, INIOCKOCTh

7.2 [IprMeHATh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX IPU PEIIEHUHN F€OMETPUUECKUX 3a/1a4

7.3 OnepupoBaTh NOHATUAMU: APAJUIEIBHOCTD U NEPIEHAUKYIIPHOCTD MPSIMBIX M INIOCKOCTEN

7.4 KnaccuunupoBats B3aUMHOE paclioyiosKeHHE MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE

75 OnepupoBaTh MOHATHSMU: JBYIPaHHBIA Yroj, IpaHU JBYIPaHHOIO YIja, peOpo IBYrpaHHOIO YIja, JUHEHHBIH yroi
NIBYTPaHHOT'O yIJjla, IpajlyCHas Mepa JIBYTrPaHHOIO yria

76 OnepupoBaTh NOHATUAMU: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKJIBIH MHOTOI'PaHHUK, 3JIEMEHThl MHOI'OI'PAaHHUKA, TIPaBUIIbHbBIHN
MHOTOI'paHHUK

7.7 PacriozHaBaTh OCHOBHBIE BU/Ibl MHOI'OI'PDAHHUKOB (IIMpaMK/ia, IPU3Ma, IPSMOYTOJIbHBIN Napasuienenunen, Kyo)

73 KnaccupunupoBaTe MHOIOIpaHHUKH, BbIOMpasi OCHOBAHUS AJIS KJIacCU(UKALMU (BBIMTYKIIbIE U HEBBIMYKJIbIE MHOTOIPAHHUKH,
[IPaBUJIbHBIE MHOTOIPAaHHUKH, IPSIMBbIE Y HAKJIIOHHBIE [IPU3MBI, apaJlIeIeIUIIE bl )

7.9 OneprpoBaTh NOHATUAMU: CEKYILAs INIOCKOCTb, CE4EHHE MHOTOTPAHHUKOB

7.10 OOBACHATH NPUHIMIILI OCTPOCHUS CEUEHUH MHOTOI'PAaHHUKOB, UCIIOJIb3Ysl METOJ CJIEN0B

711 CTpouTh ceueHHs: MHOTOI'PDAaHHMKOB METOJOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEXH W3 PHUCYHKOB IPOCTHIX
00BbEMHBIX (UTYp: BUA CBEPXY, COOKY, CHU3Y
Pemate 3a7auM Ha HAaXOKACHUE TIEOMETPUYECKUMX BEIMYMH 1O oO0pa3laM WM alropuTMaM, HOPUMEHSS H3BECTHbIE

7.12 AQHAJIMTUYECKUE METOJbl NPU PEIICHUM CTaHJApTHBIX MaTEeMaTHUECKUX 3aJad HA BBIYMCICHHME PACCTOSHUM MEXIY ABYMs
TOUKaMH, OT TOUKH JI0 IPAMOM, OT TOUKHJIO INIOCKOCTH, MEXY CKPELIMBAIOIUMHUCS IPSIMBbIMU
Pemrate 3a7auM Ha HAXOXICHHWE TEOMETPUYECKHMX BEIMYMH MO o0pasliaM WM aJIropuTMaMm, MPHUMEHSS W3BECTHBIE

7.13 AQHAJTMTUYECKUE METOAbl MpPU PEHIeHWH CTaHJapTHBIX MaTeMaTHYECKHMX 337ad Ha BBIYMCICHHE YIJIOB  MEXIY)|
CKPELIMBAIOIINMHCS TPSIMBIMHU, MEX/Ty IPSIMON U MIOCKOCTHIO, MEKAY IJIOCKOCTSMH, IByTPAHHBIX YIJIOB

714 Bbrauciiate 00bEMBI U IUIOINAAN NTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, NMpaMHJa) ¢ MPUMEHEHHEM (OpMYJI, BBIUYUCIIATH

' COOTHOILEHHS MEXY IIOAAIMU OBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPAHHUKOB
7.15 OnepupoBaTh MOHATHAMU: CUMMETPHsS B IPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTh CUMMETPHUH, IIEHTP, OCb U IUIOCKOCTb




Koa nposepsiemoro

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOIT 00pa30BaTeIbHON MPOrpaMMBbI CPETHET0 00IIEro

pe3yjabTara o0pa3zoBaHusi
CUMMETPUU PUTYPBI
716 3BnexkaTh, MpeoOpa3oBbIBaTh W WHTEPHPETHPOBATH HHPOPMALUIO O TMPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (urypax,
[IPEICTABICHHYIO Ha YepTekax U pUCyHKaX
717 [IpumensTh reoMeTpudeckue (GaxThl AJIs pelIeHHUs] CTEPEOMETPUUECKUX 3a/1ay, MPEAINoIaraloiuX HECKOJIbKO I1aroB peIleHHs,
€CJIM YCJIOBHS IPUMEHEHHUS 3aJ1aHbl B IBHOU opme
718 [IpyuMeHaTh  IpocTeiIne NpOorpaMMHBIE  CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIMOHHBIE  CHUCTEMBl HpPHU  PELICHUU
CTEepPEOMETPUUECKHX 3a7a4
719 [IpuBONTH MPUMEPHI MATEMAaTHUECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U JKU3HU, paclo3HaBaTh MIPOSIBICHUE 3aKOHOB T'€OMETPUH
' B HICKYCCTBE
[IpyMeHATh NOTy4YEHHbIE 3HAHMSA HAa NPAKTHKE: aHAJIM3UPOBATh pEalIbHblE CUTYyallMM U MPUMEHATHh W3yYEHHbIE MOHATHUS B
790 nporiecce MOMCKa PeleHus MaTeMaTHIECKH c(hopMyITHpOBaHHON TPOOIEMbI, MOJEIUPOBATh PeaTbHbIC CUTYalluU Ha S3bIKE €0~
' METpPHUH, HCCIEIOBAaTh MOCTPOCHHBIE MOJEIH C HCIIOJIB30BAaHMEM TI'€OMETPHUYECKUX IMOHATUH M TEOpeM, ammapara aireOpshl,
pemaTh MPaKTUYECKHE 33/1a4H, CBI3aHHbBIE C HAXOXK/IEHHUEM I'€OMETPHUECKUX BEITUINH
11 KJIACC

Konx nposepsiemoro

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl OCBOEHHS OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl CPeIHEro 001Iero

pe3yabTarta o0pa3oBaHus
6 ["eomeTpus
6.1 OnepupoBaTh MOHATHSIMHU: IWIMHAPHYECKAs TOBEPXHOCTh, OOpa3ylolke MNWIMHAPHUCCKOW MMOBEPXHOCTH, IHIHHID,
KOHUYECKasl IOBEPXHOCTh, 00Pa3yIoNne KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruaeckas MOBEpXHOCTh
6.2 Pacrio3znaBaTh Tena BpauieHus (IUIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CLIOCOOBI MOTYYEHHUs TEJl BpallleHus
6.4 KaccudummpoBaTsh B3auMHOE PacIioyiokeHne chephl U MIIOCKOCTH
6.5 OmnepupoBaTh NOHATHAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CEIMEHTA, IIAPOBOM CJIOI, OCHOBAHUE IIAPOBOTO

CJIOs, BBICOTA IApOBOI'0 CJI04, mapOBOﬁ CCKTOp




Kox nmposepsiemoro

IIpoBepsieMble MpeAMeTHBIE Pe3yIbTAThHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CPeTHEro 001Iero

pe3yJabTara o0pa3zoBaHusi

6.6 Boruncnsate 00bEMBI U IJIOIIAIM TOBEPXHOCTEH TeJ BpaIIeHUs, TEOMETPUUECKHX Tell C IpUMEHEeHUEeM (popmy

6.7 OnepupoBaTh NOHSATHAMU: MHOTOTPAHHUK, BIHMCAHHBIH B cdepy U ONUCAHHBIA OKOJO cdepsl, cdepa, BIUCaHHAST B
MHOTOTPaHHUK WJIN TEJIO BPAILCHUS

6.8 BbI4nCIIAT COOTHOLIEHUS MEX Y IUIOIIAIMU OBEPXHOCTEH U 00bEMaMH 1OJOOHBIX TeJl

6.9 300pakaTh n3ydaemble (PUTYPBI OT PYKH U ¢ IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

6.10 BEINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PHCYHKOB IMPOCTHIX OOBEMHBIX (HUTYp: BHJI CBEpPXY, COOKY, CHH3Y; CTPOHUTH
CeueHMs TeJl BpaLeHUs

6.11 VI3BnekaTh, WHTEPIPETHPOBATH M INPEoOpa3oBbIBATH HH(POPMALMIO O IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax,
[PECTAaBICHHYIO HA YePTEKaX U PUCYHKAX

6.12 [TpuMmeHsTh TeOMeTpUYecKre (PaKThl IS PELICHUs] CTEPEOMETPUYECKHX 3a/1a4, MPEIONIaraloiuX HECKOIbKO [IaroB perieHus,
€CJIM YCJIOBHS IPUMEHEHHUS 3aJ1aHbl B IBHOU (opme

6.13 OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE
BEIMONHATE IEHCTBUSL CIIOXKEHUST BEKTOPOB, BBIYMTAHHMS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha YHCIIO, OOBSACHATH, KaKHMMHU

0.14 CBOWCTBaMM OHHU 00JIa1AI0T

6.15 [TpuMeHSTh MPaBUIIO MapaJuIesenuIe1a P CI0KEHUH BEKTOPOB

6.16 OnepupoBaTh MOHATUSMM: JI€KapPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB,
KOOP/AMHATHI BEKTOPA, YTOJI MEKAY BEKTOPaMH, CKAJSIPHOE IIPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHbBIE BEKTOPHI

6.17 HaxonuTh CymMMy BEKTOPOB W TPOM3BEICHHE BEKTOpa Ha YHCJIO, YroJl MEXIy BEKTOpaMH, CKaJIspHOE NpOM3BEICHUE,
[pacKIJIaAbIBaTh BEKTOP I10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18 3a1aBaTh MIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT

6.19 Pemrate npocreiiiiiie reoMeTpuyecKre 3aaui Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO METO/AA

6.20 Pemrate 3a1aun Ha TOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIIEHHH M HAXOX/IEHUE T€OMETPHUYECKUX BEJIMYMH 0 00paslaM HiH
QJITOpUTMaM, IPUMEHSISI N3BECTHBIE METO/IbI TIPH PEIICHUH CTAHIAPTHBIX MAaTEMaTHYECKHX 3a/1a4

6.21 [IpumensaTs mpocTeillliue NpOrpaMMHBIE  CPEICTBA U AIEKTPOHHO-KOMMYHUKALMOHHBIE  CHUCTEMbl IIpU  PELICHUU
CTEPEOMETPUUECKUX 3a1a4

6.22 [IprBOINTH MPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KHU3HH, PACIIO3HABATH MPOSBICHHE 3aKOHOB F€OMETPHH




Konx nposepsiemoro

IIpoBepsieMble MpeAMeTHBIE Pe3yIbTAThHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CPeTHEro 001Iero

pe3yJabTara o0pa3zoBaHusi
B HCKYCCTBE
[IpuMeHATh MONydyeHHbIE 3HAHMWSA HA IMPAKTHKE: aHAJIM3HPOBATH PEaJbHbIE CUTYallMH M NPUMEHATh W3yYeHHbIC HMOHATHS B
6.23 npolecce MOMCKa PeleHus MaTeMaTHYeCKH c(hOpMYIMpPOBaHHON MPOOIEMBI, MOJCIUPOBATh PEaTbHbIE CUTYyallud Ha SI3bIKE

rCOMCTPUH, UCCIIEA0OBATE IOCTPOCHHBIC MOACIIU C UCIIOJIB30BaAHUEM I'COMETPUUCCKUX MHOHSITUMN U TCOPEM, allllapara anre6p1>1,

PCIIATh MPAKTUYCCKUEC 3aJa4U, CBA3aHHBIC C HAXO0XXKIACHUEM I'COMETPUUCCKUX BEJIMYUH




S. MPOBEPSIEMBIE DJIEMEHTbBI COAEPKAHUSA

Kon

10 KJIACC

HpOBepfleMbIﬁ JIEMEHT COACPKAHUNA

7

['eomeTpus

7.1

OCHOBHBIE TTOHATHSA CTEPEOMETpHUH. TouKa, Mpsimasi, INIOCKOCTh, MPOCTpaHCTBO. [ToHATHE 00 aKCHOMATUYECKOM MOCTPOSHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPUH U CIICICTBUS U3 HUX

7.2

B3auMmHOe pacroyiokeHue NpsMbIX B MPOCTPAHCTBE: MEpPECEKaroLIrecs, napajulelibHble U CKpelMBaromuecs npsmsle. [lapamienbHOCTh OpSAMBIX U
[UIOCKOCTEH B MPOCTPAHCTBE: MapajlieibHble MPSMbIE B IPOCTPAHCTBE, MAPAIJIEIIBHOCTh TPEX MPSAMBIX, MAPAIICIBHOCTD NMPSAMON U IUIOCKOCTH. Y TJIbI
C COHAIIPaBJICHHBIMM CTOPOHAMH, YIrOJ MEXKIYy MNpsMBIMH B HpocTpaHcTBe. [lapaienbHOCTh MIIOCKOCTEH: HapasuleibHble IUIOCKOCTH, CBOMCTBA
napajieNbHbIX IIocKocTe. [IpocTeiimume npocTpaHCTBEHHBIE (GUTYPHI HAa TUIOCKOCTH: TETPadIp, KyO, mapajuienenumne1, IoCTPOSHHE CeUeHHUH

7.3

[lepieHIUKYIAPHOCTh NPAMON M IIOCKOCTH: IEPHEHAMKYISIPHBIE IPsIMbIE B IIPOCTPAHCTBE, NpPSAMBbIE NapajUle]bHblE U IEPHEHAMKYJISIPHBIE K
[UIOCKOCTH, NPU3HAK MEPIEHIUKYISIPHOCTU MPSMON M INIOCKOCTH, TEOPEMA O MPSIMOW NEPHEHIUKYJIIPHON IJIOCKOCTU. YTJbl B IIPOCTPAHCTBE: YroJl
MEXly NPSIMOM M IUIOCKOCTBIO, IBYI'PaHHBINA YIoJl, JIMHEHHBIA yroj ABYIpPaHHOrO yria. llepneHauKyssp M HaKJIOHHBIE: PAaCCTOSHUE OT TOYKU 0
[UIOCKOCTH, pAacCTOSHHE OT MpsAMOH JO IUIOCKOCTH, MpOeKIMs (urypsl Ha IUIOCKOCTb. [lepHneHOUKYIAPHOCTh IUIOCKOCTEH: IpU3HAK
NEPHIEHIUKYIISIPHOCTH IBYX IUIOCKOCTeH. Teopema o TpExX nepneHauKysapax

7.4

[ToHsiTHE MHOrOIpaHHUKA, OCHOBHBIE HJIEMEHTHI MHOIOIPAHHHUKA, BBIYKJIbIE U HEBBIITYKJIbIE MHOIOIPAaHHUKH, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-
yrojbHas NpHU3Ma, I'PaHU M OCHOBAaHHS TNPHU3MBI, IpsMas M HAKJIOHHAS IPU3MBI, OOKOBass M IOJIHAs HOBEPXHOCTh Mpu3Mbl. Ilapamnenenumnen,
NpSMOYTOJIbHBIN TapajuiesIenune] W ero cpoicTBa. Ilupammpa: n-yrosipHas nupamuia, T'paHM M OCHOBaHME NHMPaMUIbl, OOKOBask M IOJHAs
[IOBEPXHOCTh IHPAMUJbl, NpPAaBUIbHAS M yC€YEHHAs NHMpaMUAA. OJEMEHThl NpuU3Mbl M nupamunabl. IIpaBuibHBIE MHOTOIpAaHHUKHU: IIOHSTHE
MPaBUIBHOTO MHOTOIPaHHHUKA, MpaBWIbHAS MPU3Ma M NpPaBWIbHAS MUPAaMUAA, NMpaBWIbHAs TPEyrojbHas MUpaMHIA U NPABWIBHBIA TETpaszap, KyoO.
[IpencTaBneHye 0 NPaBUIIbHBIX MHOTOTPaHHHUKAX: OKTa’dap, AOAEKadAp U nkocasapyrue CedeHus Npu3Mbl U IUPAMUIbI

7.5

CI/IMMeTpI/Ifl B MPOCTPAHCTBE: CUMMCTPHUA OTHOCUTCIIbHO TOYKH, HpHMOfI, IUIOCKOCTH. DJE€MEHTEI CUMMCTPpHU B NHUpaMUax, IMapaJlICJICruIcaax,
I[IPAaBUJIbHBIX MHOTOI'PAHHUKAX

7.6

BbruuciieHre 31eMeHTOB MHOTOTPAHHHUKOB: péOpa, AuaroHanu, yrisl. [Imomans GOKOBOH MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH HMPSMOM IMPHU3MBI,
[UIOIalb OCHOBAHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsMOM mpu3Msl. Ilnomans O0KOBOI MOBEPXHOCTH U MOBEPXHOCTHU MPABUIBHON MUpPaMUJBI,
TeopeMa o IuIoIaau yceu€HHoi nupaMubl. [lonarue 06 00béMe. O0BEM MUpaMuIbl, TPU3MBI

7.7

[Tono6ubIe Tena B mpocTpancTBe. COOTHOMIEHHUS MEX Ty TUIOIMIAASIMU TTOBEPXHOCTEH, 00bEMaMH MOJOOHBIX Tel




11 KUIACC

Kon IIpoBepsieMblii 3JIEeMEHT CO/lep:KaHHA
6 ["eomeTpust

6.1 [unuHapuyeckas MOBEPXHOCTb, O0pa3yrolue LWIMHAPUYECKON MOBEPXHOCTH, OCh LMIMHAPUYECKON MNOBepXHOCTH. LlunuHiap: ocHoBaHMs U
GOKOBast MOBEPXHOCTh, 00pa3yollasi ¥ 0Ch, IJIOLIA b OOKOBO U MOIHOM NOBEPXHOCTU

6.2 KoHuueckasi MOBEpXHOCTb, 00pa3yrole KOHUYECKO MOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOH moBepxHOCcTH. KOHyc: OCHOBaHHME U BEpILUHA,

' o0pa3yrolas 1 0ch, IUIOIMA b OOKOBOH U MOJIHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylolye 1 BbICOTa, OCHOBAaHHS 1 OOKOBasi IOBEPXHOCTD

63 Cdepa u map: neHTp, paauyc, AMaMeTp, IUIOLaAb MOBEpXHOCTH cdephl. B3auMHoe pacnonoxkenue chepbl U MI0CKOCTH, KacaTelbHas INIOCKOCTh K
cdepe, miomans chepbl

6.4 300paskeHue Ten BpallleH!s Ha INIOCKOCTH. Pa3BépTka MIHHIpA U KOHYCa

6.5 KomOuHanuu Ten BpallleHHs U MHOTOIpPaHHMKOB. MHOIOTpaHHUK, ONKCAHHBIM OKoJO cdepbl, chepa, BIUCAHHAS B MHOTOI'DAHHMK, WM TEJIO
BpalLlCHUs

6.6 [Tonstue 06 00BEMe. OCHOBHBIC CBOWCTBA 00BEMOB Tell. Teopema 00 00BEME MPAMOYTOJILHOTO Tapajuieenunena u ciaeactsus u3 He€. OObEM
UIMHAPaA, KoHyca. O0BEM 1mapa 1 miomans chepsl

6.7 [Tono6HbIe Tena B ipocTpaHcTBe. COOTHOIIEHUS MEX Ty TUIOIAASIMU TIOBEPXHOCTEH, 00bEMaMH MOJOOHBIX Tel

6.8 CeveHuss nuwuHApa (MapajulesbHO U NEPIEHAMKYISPHO OCH), CEYEeHHs KOHyca (MapajulebHOE OCHOBAHMIO M IPOXOJSINEe 4epe3 BepIINHY),
ceueHMs 1mapa

6.9 BekTop Ha IUIOCKOCTH M B IpocTpaHcTBe. ClI0KEHHE U BBIUMTAHHME BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BeKTOpa Mo TpEM
HEKOMIUIaHapHBIM BeKkTopaM. [IpaBuno napamienenunena. Penenne 3anay, CBA3aHHbBIX C IPUMEHEHUEM IIPABIII AEUCTBUIN C BEKTOpaMU
[IpsimoyrosibHast cuctema koopaumHaT B npocTtpaHcTBe. Koopauuatel BekTopa. [Ipocreiimme 3azauu B KOOpAMHATAX. YTOJ MEXKIY BEKTOPaMH.

6.10 CkansipHOE NPOU3BEJCHUE BEKTOPOB. BhIUMCICHHME YIJIOB MEXAy IPSAMBIMU U IIOCKOCTAMHU. KOOpPAMHATHO-BEKTOPHBI METOA IPU PELICHUU

TCOMCTPHUYCCKUX 3aaa4




6. TIPOBEPSIEMBIE HA EI'D IO MATEMATHUKE TPEGOBAHMS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBLHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA30OBAHUA

Kox nposepsiemoro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NMPOTrPaMMbI
cpeHero oouero o0pazoBaHusi

Bnanenne meromamu 10Ka3aTelbCTB, AITOPUTMAMH pEHICHUS 3a7ad; yMeHHe (OpMyIUpOBaTh M ONEPUPOBATH MOHITHUIMU:
oIpeiesieHNe, akCuoMa, TeopeMa, CIIEeJCTBHE, CBOMCTBO, MPHU3HAK, 10KA3aTeIbCTBO, PAaBHOCHIIbHBIE (POPMYIUPOBKH; TPUMEHSTh
uX; yMeHue QOpMyIUpOBaTH OOpaTHOE W MPOTHBOIOJIOXHOE YTBEP)KICHHE, NPUBOIUTH IPUMEPHl M KOHTPIPUMEPHI,
HCIOJIb30BaTh METOJ] MaTeMaTU4YeCKOW MHAYKLUHU; IPOBOJUTH JOKA3aTeNbHbIE PACCYKIEHUS NPU PELICHUH 3a1ay, OLEHUBATh
JIOTUYECKYIO0 IPABWIBHOCTb PACCYXIEHUH; YMEHHE ONEpUpPOBATh IMOHATHAMH: MHOKECTBO, IOJMHOKECTBO, ONEPALUU Hal
MHO’KE€CTBAMH; YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar A ONUCAHMs PEAIbHBIX MPOLIECCOB U SBICHUN U
IIPU pElIeHUM 3a1ad, B TOM YMCJIE U3 JPYI'HX y4eOHbBIX IpPEAMETOB; YMEHHE ONEepHpOBAThH MOHATUAMU: rpad, CBS3HbIN rpad,
JIepeBo, ILUKJI, Tpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh U ONHUCHIBATh Ipadbl pa3IMYHBIMH CIIOCOOAMU; UCIIOIB30BATh Ipadbl NpU
pElIeHNN 3a1a4

YMeHHe OonepupoBaTh MOHATHAMM: HaTypaldbHOE YHCIO, LIEJOE YHCIJIO, CTENEHb C LEIbIM MOKa3aTeleM, KOPeHb HaTypaJbHON
CTETIEHH, CTETICHb C PAIlMOHAJIBHBIM ITOKa3aTeNIeM, CTETIeHb C IEHCTBUTENILHBIM MIOKa3aTesneM, Jiorapum 4uciia, CHHYC, KOCUHYC U
TaHI€HC MPOU3BOJIBHOTO YHCIIA, OCTATOK MO MOAYIIO, PAallHOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHCII0, MHOKECTBA HATYPAJIBbHBIX,
LEJIBIX, PALIMOHAIBHBIX, IEHCTBUTENIBHBIX YHCEI; YMEHHUE UCIOJIb30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIINI 00N AeTUTenb U
HalMeHbIIee o0liee KpaTHOe, aropuT™M EBKINAa Npu peieHuy 3aad; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CHCTEMaMU
CUHCIICHUS; YMEHHE BBINOJIHATH BBIYMCIIEHUE 3HAYCHHUH M INPeoOpa3oBaHUS BBIPAKEHMH CO CTENEHSAMH M Jorapupmamu,
npeoOpa3oBaHusl IPOOHO-PAIMOHATIBHBIX BEIPAXKEHHI; YMEHNE ONEPUPOBATh MOHATUAMU: TIOCJIE0BATENIbHOCTD, apru(MeTHIecKas
mporpeccusi, TreoMeTpudeckas mporpeccusi, OECKOHEYHO YObIBaroIlas TIeOMETpUUYEecKas IpOrpeccHs; YMEHHE 3a/1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (POPMYII; YMEHUE ONEPUPOBATH MOHITUIMHU: KOMILJIEKCHOE YHUCIIO,
COMNpPSDKEHHBIE KOMIUIEKCHBIE 4YHUCJAa, MOJYyJb U apryMEHT KOMIUIEKCHOIO 4Hcia, (opMmMa 3aluCH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUrOHOMETpUYECKasl U ajireOpanyeckas); yMeTb NMPOU3BOIUTH apu(PMeTHYECKUe JEUCTBUS C KOMIUIEKCHBIMU
YUCIAMHU; IPUBOJUTH IPUMEPHI HCHOJIb30BAHUS KOMIUIEKCHBIX UHCEJ; ONEpUpOBaTh MOHATHSAMU: MaTpuua 2x2 u 3x3,
OIIPEAEIUTENb MATPULBL, TEOMETPUYECKUI CMBICII ONIPEACIUTEIS

YMeHne omepupoBaTh IOHATHSMH: pPAlMOHANbHBIC, WPpALOHAIBHBIE, [OKa3aTelbHbIC, CTENEHHBIE, JOTapuPMHUECKHE,
TPUTOHOMETPUYECKHE YPaBHEHUS W HEPABEHCTBA, X CHCTEMBl; YMEHHE ONEPUPOBATH MOHATUSMH: TOXIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHHe, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YPAaBHEHHIl M HEPABEHCTB, PABHOCHIBHOCTH ypPaBHEHUI, HEPABEHCTB U
CHCTEM; yMEHHE pellaThb ypaBHEHHUS, HEPAaBEHCTBA M CHCTEMBbl C IOMOIIBI0 pa3IMYHBIX TPUEMOB; pellaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TApaMETPOM; IPUMEHATh YPABHEHHsI, HEPABEHCTBA, UX CUCTEMBI AJIs PEIICHUS MaTeMaTHYECKHX 3a1a4
U 3a/1a4 U3 Pa3INYHBIX 00JacTell HayKH U peaJIbHOM KU3HU




Kox nposepsiemoro
TpeOoOBaHUSA

IIpoBepsiemble TpeGOBaHMS K MPeIMETHBIM Pe3yJibTATaM OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOM POrpaMMbl
cpeaHero oo1ero o0pa3oBaHus

YMenue omnepupoBaTh MOHATHUAMU: (PYHKIMSA, YETHOCTh (PYHKUMH, NEPUOAMYHOCTH (PYHKIMH, OTPAaHHMYEHHOCTh (PYHKLHUH,
MOHOTOHHOCTh (DYHKIIH, SKCTpeMyM (DYHKIIUHM, HanOoJblllee U HaUMEHbIIIee 3HaueHHs (PYyHKIIMU Ha IPOMEXKYTKE, HellpephIBHAS
GbyHKIMs, acUMNOTOTHl rpaduka (yHKIMH, TepBas U BTOpas MPOU3BOJHAS (DYHKIMH, T€OMETPUUECKHA U (PU3UUYECKHI CMBICT
MIPOM3BOHOM, EPBOOOpaA3Hast, ONPEACIEHHBIA UHTErpal, YMEHHE HAXOAUTh ACUMITOTHI rpauka PyHKINUN; YMEHUE BHIYHCISATh
NIPOM3BOJIHBIE CYMMBI, TPOW3BEJNCHHS, YAaCTHOTO M KOMIIO3WIMH (YHKUIMH, HAXOIUTh ypaBHEHHE KacaTeIbHOH K Tpaduky
(GYHKIMHU; yMEHHE HAaXOIHUTh MMPOU3BOJHBIC IEMEHTAPHBIX (DYHKIMHA; YMEHHE WCIONb30BAaTh MMPOU3BOIHYIO JUISl HCCIIECIOBAHUS
¢GbyHKUIMH, HAXOIUTh HAUOOJNBIIME M HAMMEHBINIWE 3HAYeHHs (YHKUUH; CTPOUTH TpadUKd MHOTOWIEHOB C HCIIOJIB30BaHHEM
amnmapara MaTeMaTU4eCKOTr0 aHaIN3a; IPUMEHSTh IPOU3BOAHYIO JUIsI HAXOXKICHUS HAWJIYYIIETO PEeIICHHUs B MPUKIATHBIX, B TOM
YHCJIe COLUATBHO-IKOHOMHUYECKUX M (PU3MYECKHX 3a/a4yax; HAaXOAWTh IUIOMAAW M OO0BEMBI (Uryp C MOMOIIBIO HWHTErpaia;
MIPUBOJIUTH MPUMEPHI MATEMAaTHIECKOTO MOJISITMPOBAHMS C TOMOIIBIO MU (epeHIMaTbHBIX YpaBHEHUN

VYMmeHue onepupoBaTh HOHATHAMHU: Trpaduk ¢yHKIMH, oOpaTHas (QYHKIMS, KOMNO3UIMA (GYHKUMH, JMHEHHas QYyHKUUS,
KBaJgpaTuuHas (yHKUMSA, panuoHaidbHass (YHKUMS, CTeNeHHas (yHKIMA, TPUTOHOMETpUYEecKHe (YHKIHH, OOpaTHbIE
TPUTOHOMETPUYECKHE GbyHKIMY, NoKa3aTesbHas
u norapudmuueckas (yHKLIUM; yMEHHME CTPOUTh IpadUKU M3y4eHHBIX (YHKUUI, BBINOJIHATH NpeoOpa3oBaHMs TIpaduKoB
GyHKIMH, MCMONb30BaTh rpadUKH JUIs HM3yYeHMs IPOLECCOB M 3aBUCHMOCTEH, NPU pEIIeHHH 3a7ad U3 APYIHX Yy4eOHbIX
IPEeJMETOB U 3aJad U3 peaJlbHOW >KM3HU; BbIpakaTb (POpMyJIamMM 3aBHCUMOCTH MEXIy BEIMYMHAMH; HCIIOJIb30BaTh CBOMCTBA
u rpaduku byHKIMI s pelLeHus YPaBHEHHH, HEPaBEHCTB u 3aja4
C MapaMeTpamMu; U300paskaTh HA KOOPJMHATHOMN IJIOCKOCTH MHOXKECTBA PEIICHUH YPaBHEHUH, HEPABEHCTB U MX CHCTEM

VYMeHue pemarh TEKCTOBbBIE 337a4K Pa3HBIX THIOB (B TOM YHCIIE Ha NPOLEHTHI, JOJIH U YacTH, Ha JABWXEHHE, pabOTy, CTOUMOCTh
TOBApOB M YCIYT, HAJOTH, 33aJa4d M3 O0JACTH YINPABJICHUS JMYHBIMH M CEMEMHBIMU (PMHAHCAMM); COCTABJIATH BBIPAKCHMS,
YPaBHEHUS, HEPAaBEHCTBA W HUX CHUCTEMBI II0 YCJIOBHIO 3aJaud, MCCIEAOBaTh IOJNyYEHHOE pEIIEHUE M OLEHUBATh
MPaBAONOI00HOCTh PE3yIbTaTOB; YMEHHE MOJEIUPOBATh peabHbIE CUTYallMH HA S3bIKE MAaTEMATHKH; COCTAaBISATH BBIPAKCHUS,
YPaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBHIO 3aJa4, UCCIENOBATh IIOCTPOCHHBIE MOEIU C UCIONb30BAHUEM allllapara
aJire0pbl, UHTEPIPETUPOBATH [10JIyUEHHbIH pe3ynbTaT

YMeHne omnepupoBaTh MOHATHUSAMH: CpelHee apupMeThdecKkoe, MeauaHa, HAauOoJbIIee M HAaWMEHbIIee 3HAYCHHS, pa3Max,
JMCTIepCHsi, CTAaHAAPTHOE OTKIOHEHHWE 4YHCIOBOTO Halbopa, YMEHHME W3BIEKaTb, HHTEPIPETHPOBATh HH(POPMAIHIO,
NPEJCTAaBICHHYI0O B TaOMWIAX, Ha JAMarpamMmax, rpa@ukax, OTPaKalOIIyl0 CBOMCTBA peaJbHBIX IPOLECCOB U SIBJICHUIA;
NPEACTaBIATh MH(OPMAIMIO C TOMOMIIBI0O TAONWI[ W JMarpaMM; HCCIENOBAaTh CTAaTHCTUYECKHE JaHHBIE, B TOM YHCIE C
NPUMEHEHHEM TpapUUECKHX METOAOB U AIEKTPOHHBIX CPEJICTB; ITpapUUECKH HCCIEI0BATh COBMECTHbBIE HAOIIOCHNS C TOMOIIBIO
JuarpamMm pacCeUBaHMs U JIMHEHHOM PErpeccuu

VYMmenue OIICPUPOBATL TOHATHAMU: CHy‘IaﬁHBIﬁ OIIBIT H CHy‘i&fIHOC CO6BITI/IC, BCPOATHOCTD cnyqaﬁHoro CO6BITI/I$I; YMCHHUC




Kox nposepsiemoro
TpeOoOBaHUSA

IIpoBepsiemble TpeGOBaHMS K MPeIMETHBIM Pe3yJibTATaM OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOM POrpaMMbl
cpeaHero oo1ero o0pa3oBaHus

BBIYUCIISATH BEPOSATHOCTH C HCIOJB30BaHUEM TpadUUeCKMX METOJOB; NPUMEHATH (OPMYJIBI CIOXKEHHS M YMHOXKEHUS
BEpOATHOCTEH, (OpMyNy TOJHON BeposTHOCTH, (opmyny bepHymin, komOunaTtopHble (akTbl U (OPMYNbI; OLIEHUBATH
BEPOSTHOCTH PEATbHBIX COOBITUH; yMEHHE OIEPUpPOBATh MOHATUSMU: CIy4ailHas BEJIMYMHA, PACHpPEEIICHHE BEPOSITHOCTEH,
MaTeMaTHYeCKOe OXKUAAHHWEe, TUCTEepPCUst U CTAaHAAPTHOE OTKJIOHEHWE CIy4aillHOM BeIMYMHBI, (PYHKLUMU pacrlpeiesieHus u
IUIOTHOCTH PAaBHOMEPHOTO, IOKA3aTeNIbHOTO M HOPMAaJbHOTO pAacIlpelesieHHid; YMEHHE HCIIOIb30BaTh CBOWMCTBA H3YYEHHBIX
pacmpeneneHuii Ui peeHus 3a1a4; 3HaAKOMCTBO C TOHATHUSMHU: 3aKOH OOJIBIIMX YMCEI, METO/bI BHIOOPOYHBIX MCCIIEIOBAHUM;
YMEHHE MPHUBOAUTH IPHUMEPHI MPOSBICHUS 3aKOHA OOJNBIIMX 4YHCET B MPUPOAHBIX M OOIIECTBEHHBIX SBICHUSIX; YMEHHE
ONEpPUPOBATh TOHATUSAMHU: COYETAHHE, MEPECTAHOBKA, YUCIO COYETAHUH, YMCIIO TepecTaHOBOK; OmHOM HploTOHa; ymeHue
NPUMEHITh KOMOHMHATOpHBIE (DAKThl M pacCyKACHUS s PEUICHHs 3ajad; OLEHHBATh BEPOSTHOCTH pPEalbHBIX COOBITHIA,
COCTaBJISITh BEPOSITHOCTHYIO MOJIENTb M HHTEPIPETHUPOBATH MOJYYCHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHAMM: TOYKA, MpsMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYUHA YIJIA, IUIOCKUH Yrodl,
JOBYTPAHHBII yroj, TPEXTPaHHBIA YIOJI, CKpEUIMBAIOLIMECS IpsSMbIE, MAPALIEIbHOCTh U IEPHEHIUKYJISAPHOCTh MPSAMBIX U
IUIOCKOCTEH, YroJl MEXIy MPSAMBIMH, YTOJI MEXIY IPSMOM U IJIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSMH, PACCTOSHUE OT TOYKHU 10
IUIOCKOCTH, PACCTOSIHUE MEXKIAY INPSMBIMH, PACCTOSIHHE MEXIY IUIOCKOCTAMM; YMEHHUE HCIIOJIb30BaTh IIPU PEIICHUU 3aaay
u3ydeHHble (aKThl M TEOpeMbl IUIAHUMETPUM; YMEHHE OLEHUBAaTh pa3Mepbl OOBEKTOB OKPY)KAIOIIEr0 MHPA; CTPOUTH
MaTEMaTHYECKHUE MOJIENIHN C TIOMOILBIO T€OMETPUUECKUX ITOHATHM U BEJIMYUH, PELIATh CBA3aHHbBIC C HUMU NPAKTUYECKUE 3a1a41
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YMeHue onepupoBaTh MOHATUSAMM: IJIOMIAAL (QUIYphl, 00bEM (GUrypbl, MHOTOTPAHHUK, MPABWIBHBIH MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKa, KyO, mapajuiesienurnes], npu3Ma, nupaMmuia, Gurypa U NOBEpXHOCTh BpallleHHs, LIIMHAP, KOHYC, ap, cdepa,
wiomaab cdeppl, IUIONIAT, MOBEPXHOCTH MHUPAMUIBI, TNPU3MBI, KOHyca, IUIMHApPA, O0BEM Kyba, NPAMOYroJbHOIO
HnapajuleIenunena, NUPaMyuabl, IPU3MBI, [WIMHIPA, KOHYCa, IIapa, pa3BEPTKa IOBEPXHOCTH, CEYEHHs KOHYCa WM LWIMHIPA,
napajielIbHble OCH WM OCHOBaHMIO, CEUEHME Ilapa, IJIOCKOCTb, Kacaromasics cdepsl, LWINHAPA, KOHYCa; YMEHHE CTPOUTh
CEYeHHEe MHOTOTpaHHUKA, HW300pakaTh MHOTOIPaHHUKH, (DUTYyphl UM TOBEPXHOCTH BpAILEHMS, MX CEUCHUS, B TOM YHUCIE C
MIOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE NPUMEHATh CBOWCTBA I'€OMETPHUYECKUX (DUTYp, CaMOCTOATENBHO (OPMYIHPOBATH
OIIpeJIeJICHHs] U3y4aeMbIX (UIyp, BBIABUIaTh IMIIOTE3bl O CBOMCTBAaX M MPHU3HAKAX T'€OMETPUUYECKUX (UIYp, 0OOCHOBBIBATH WU
OIIpOBEpraTh HUX; YMEHUE MPOBOAUTH KIAacCUPUKALMIO (UTYp IO Pa3IUYHBIM [PU3HAKAM, BBIIOJIHATE HEOOXOIUMBIE
JOTIOJTHUTENBHBIE TOCTPOSHUS
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YMenue OIICPUPOBATH MOHATUAMU: NBUIKCHUE B IMPOCTPAHCTBE, HapannenLHmﬁ INEPEHOC, CUMMETPHUA Ha IIJNIOCKOCTU U B IPOCT-
paHCTBe, TIOBOPOT, IpeodpazoBaHue 1mo1o0us, mogo0HbIe (GUTYpBI; YMEHHE PACIIO3HABATh PAaBHBIE W MOJOOHBIE (UTYPHI, B TOM
YucCJI€ B INPHUPOJAEC, HCKYCCTBC, aApPXUTCKTYPC, HCIOJIb30BATH T'COMCTPUUCCKHUC OTHOIICHHUA IIpU PCHICHHUU 3aaad, HaXOJUTb
reOMETPUUECKUE BETMUUHBI (JUIMHA, YToJl, MJI0IA/lb, 00bEM) IIPU PELICHUHU 3a7ad U3 APYTHX Y4E€OHBIX IPEIMETOB U U3 pealbHON
KM3HHM; YMEHHUE BBIUUCIIATH '€OMETPUYECKHE BEJIMYMHBI (JIMHA, YroJl, IUIOmaab, 00bEM, IUIOIAAb MOBEPXHOCTH), UCIOJIb3Ys




Kox nposepsiemoro
TpeOoOBaHUSA

IIpoBepsiemble TpeGOBaHMS K MPeIMETHBIM Pe3yJibTATaM OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOM POrpaMMbl
cpeaHero oo1ero o0pa3oBaHus

n3ydeHHbIe (POPMYIIBI M METOJIBI, B TOM YHCIIE: IUIOMIA/(b IOBEPXHOCTH MUPAMHUIBI, IPU3MBbI, KOHYCa, HIUIUHIPA, TUIOMAb ChEpBI;
00BEM KyOa, MPSMOYTOJIBHOTO Mapayiesenuea, MTUPaMUIbl, IPU3MBL, [IWIHHIPA, KOHYCA, [1apa; YMEHUE HAaXOIUTh OTHOIICHUE
00bEMOB 1OTI00HBIX Uryp
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YMeHue omnepupoBaTh MOHATHSIMU: NPSIMOYTOJbHAs CHCTEMa KOOPIHMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPIUHATHI BEKTOPA,
CyMMa BEKTOPOB, MPOM3BEACHUE BEKTOpAa Ha YHUCIO, PAa3JIOKEHHE BEKTOpa Mo 0a3ucy, CKaJspHOE MPOU3BEICHUE, BEKTOPHOE
MPOM3BEICHUE, Yroll MEXIYy BEKTOpaMH, YMEHHE HCIOJNb30BaTh BEKTOPHBIM M KOOPJAMHATHBIA METOX [UI pPELICHHUS
reOMETPHUECKHUX 3a/1a4 U 334 IPYTUX YUYEOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOAXOIAIIMN METOJ Ul PEelIeHUs 3aJaud; MOHMMaHHE 3HAYMMOCTH MAaTEeMAaTHUKU B M3YyUYEHHM IPUPOIHBIX
1 OOILIECTBEHHBIX IPOLIECCOB U SIBICHUI; yMEHHE paclo3HaBaTh IPOSBICHHE 3aKOHOB MAaTEMATUKU B HCKYCCTBE, YMEHHE
IIPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITUI POCCUIICKOM U MUPOBOM MAaTEMaTHYECKON HAyKU

7. IEPEYEHDb DJIEMEHTOB COJAEPXKAHMUSI, ITIPOBEPSIEMBIX HA EI'D IO MATEMATHUKE

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Uuclia v BEIYKMCIICHUS
1.1 Hatypanbsble u nenble uncia. [Ipu3sHaku 1eaIMMOCTH LEJIbIX YHCe
1.2 Parmonanpibie uncia. OOBIKHOBEHHBIC U IECITHYHBIE TPOOU, MPOIEHTHI, 0ECKOHEYHBIE MEPUOINIECKHE IPOOH
1.3 ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. JIeHcTBHs ¢ apupMEeTHUeCKUMHI KOPHSIMHU HATypaJIbHOW CTETIEHH
1.4 Crenens ¢ nenbiM nokazarenaem. CTeneHb ¢ palroHaIbHbIM nokasareraemM. CBONCTBA CTENEHU
1.5 CuHYC, KOCUHYC U TAHT'€HC YUCJIOBOr0 apryMeHTa. ApKCUHYC, apKKOCHHYC, ApKTAHI€HC YUCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHbIE U HATYpajIbHbIE JOrapH(pMbl
17 JleiicTBUTENbHBIE YMCITIA. Apnq)MemquKnev onepanuu ¢ JACHCTBUTEIbHBIMH 4HCIaMd. [IpuOmmkEHHBIE BBIYUCICHMS, MpaBHiIa OKPYIJICHHS,
IIPUKHJIKA U OLICHKA Pe3yJIbTaTa BBIYUCICHUI
1.8 ITpeoOpazoBanue BeIpaKEHUI
1.9 KommiekcHble yncia
2 YpaBHEHHs U HEPABEHCTBA




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
2.1 [enbie 1 POOHO-paMOHATLHBIC YPaBHEHUS
2.2 UppanmonanbHbie ypaBHEHUS
2.3 TpUroHomMeTpuyeCcKre ypaBHEHUS
2.4 [TokazarenbHbIC U JOTrapu(HMUICCKUE YPABHCHHUS
2.5 Ienpie 1 poOHO-panOHATBLHBIC HEPABEHCTBA
2.6 WpparmoHaibHble HEpaBEHCTBA
2.7 IToka3arenbHble U JorapupMHUUECKUe HEPABEHCTBA
2.8 TpuroHomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C lTapaMeTpamMu
2.11 Matpuna crucreMsl JUHEHHBIX ypaBHEHUN. OnpeneanTenb MaTpULbl
3 DyHKIMU U TpaduKu
31 OyHKIHA, crocoObl 3aganus GyHKIuH. ['paduk Gyakuuu. B3zaumHo oOpatHbie GyHkimu. UETHble W HedéTHble (yHKIMH. [lepnoamueckue
' byHKIAH
39 OO6nacte ompezeneHuss U MHOXeCTBO 3HaueHMM ¢yHkuuu. Hymu ¢ynkiun. IIpoMexyTku 3HAKONOCTOSHCTBA. I[IpoMeXyTKM MOHOTOHHOCTH
¢bynkmn. MakcuMmymbl 1 MUHUMYMBI QyHKIMH. HanOomnbiee 1 HanMeHblIee 3HaueHne (QYHKIMN Ha IPOMEKYTKE
3.3 CreneHHasi QyHKIMS C HATYpaJIbHBIM U 1IeJIbIM nokasareneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpayk KOpHs 1-0l CTENEHU
3.4 Tpuronomerpuueckue GyHKIMU, UX CBOICTBA U rpaduKu
3.5 IToka3arenbHas u Jorapudmuyeckast QyHKIMU, UX CBOICTBA U rpaduku
3.6 Touku paspbiBa. AcuMnToTsl rpagukoB ¢yHkuui. CBONCTBA (YHKINH, HENPEPHIBHBIX HA OTPE3Ke
3.7 [TocyienoBaTeabHOCTH, CIOCOOBI 3aJaHMsI TOCJIE0BATEILHOCTEN
3.8 Apudmernueckas u reomerpudeckas nporpeccuu. @opmyia CI0KHBIX MTPOIICHTOB
4 Havana maTeMaTn4ecKoro aHajinsa
4.1 ITpousBognast pyHkumu. [Ipon3BoaHbIE HIIeMEHTAPHBIX (QYHKITHHA
49 [IpumMeHeHne NPOU3BOJHOM K UCCIEI0BAHUIO (DYHKLIUI HA MOHOTOHHOCTb U SKCTpeMyMbl. HaxoskaeHne Hanboubero 1 HAaMMEHbILETro 3HaUeHUs
' (YHKIIMH HA OTpPE3Ke
4.3 ITepBoo6paznas. MnTerpan
5 MHoOKecTBa 1 JIOTHKA
5.1 MHO03KeCcTBO, onepalui HaJ MHOXecTBaMH. JlnarpamMmel Ditiepa — Benna

5.2

Jloruka




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6 BeposiTHOCTB M cTaTucTHKa
6.1 OnwucarenpHas CTATUCTHKA
6.2 BeposiTHOCTD
6.3 KombOunraropuka
7 I'eomerpus
7.1 Durypsl Ha MIOCKOCTH
7.2 ITpsiMble ¥ IIIOCKOCTU B IPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpPaIICHUS
7.5 KoopauHaThl 1 BEKTOPbI
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