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1. COAEPKAHUE OBYYEHUA
10 KJTACC

IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE TIOHATUS cTepeoMeTpuu. Touka, mpsimasi, IJIOCKOCTb, IPOCTpaHCTBO. I[loHATHE 00 aKCMOMAaTHYECKOM ITOCTPOEHUM CTEPEOMETPUH:
aKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3aumHoe pacrosnokeHue MpsAMBIX B INPOCTPAHCTBE: IEPECEKAIOLIUECs, IapajUIeJIbHbIE M CKpeluBaromuecs mpsmele. [IpusHaku
CKpeLIMBAOINXCA NpsMbIX. [[apauiebHOCTh NPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MAapalICIbHbIE MIPSMBIE B IPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX
NpSMBIX, MapajuIeIbHOCTh NPSAMOM M TUIOCKOCTH. [lapamenbHoe W LEHTpalbHOE HPOCKTHpOBaHWE, M300pakeHHe ¢Guryp. OCHOBHBIE CBOHCTBA
napajiesIbHOro npoekTuposanusi. Mzobpakenue ¢Guryp B napamiesibHOM MPOEKIMU. YTIIbl C COHANPABICHHBIMUA CTOPOHAMH, YTOJ MEX]y IPSIMBIMU B
npoctpaHcTBe. llapamienbHOCTh IUIOCKOCTEN: NapajuleibHbIE IUIOCKOCTH, CBOMCTBA NapajlIeNIbHBIX IUIOCKOCTeH. IIpocTeiimne mpocTpaHCTBEHHbIE
Gurypsl Ha IIJIOCKOCTH: TETPadAp, NapauIeenuIe]], HOCTPOSHHE CEUCHNUI.

[lepneHMKyYIAPHOCTD NMPSMOM M IUIOCKOCTH: IEPIEHIUKYISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE, IPSMBIEC IMApAJUICIbHBIE U NEPIECHAUKYISIPHBIE K
IUIOCKOCTH, MPHU3HAK NEPIEHIUKYIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MNpAMOM NEPHEHAMKYISAPHOM IUIOCKOCTH. OpTOroHaibHOE
npoekTupoBaHue. [lepneHauKyssp 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHME OT MPSMOM 10 MIIOCKOCTH, MPOEKIHs (PUTrypsl Ha
IIJIOCKOCTB. [IepreHIuKyIIpHOCTD INIOCKOCTEN: MPU3HAK NEPIEHAUKYIIIPHOCTH ABYX IIIOCKOCTEN. Teopema 0 TpEX MeprneHIUuKYIsIpax.

Yriel B NPOCTPAHCTBE: Yrojdl MEXAY MNPAMONW M IIOCKOCTBIO, JBYTPAHHBIM YroJ, JIMHEHHBIM Yrojl ABYTPAHHOIO yria. TpEXrpaHHslli U
MHOrorpasssie yribl. CBOMCTBA IJIOCKMX YIVIOB MHOTOrpaHHOro yria. CBOWMCTBAa IUIOCKMX M JBYTPaHHBIX YIVIOB TPEXIPaHHOro yria. Teopembl
KOCHHYCOB ¥ CUHYCOB U1l TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKHU

Bunel MHOrorpaHHUKOB, pa3BEépTka MHororpaHHuka. IIpusma: n-yroipHas npusma, npsMas M HAKJIOHHAs NpPU3MBL, OOKOBas M TOJHAs
MOBEPXHOCTh Ipu3Mbl. llapamienenunen, npsMOyrojapHbIN MapajiesenuIe] U ero cBoiicrBa. Kpardaiime myTd Ha MOBEPXHOCTH MHOIOTPaHHMKA.
Teopema Ditnepa. IlpoctpancrBenHas reopema [Iudaropa. Ilupamuna: n-yronpHas nupamuja, npaBuibHas U yceu€HHas nupamuibl. CBoiicTBa pédep u
OOKOBBIX I'paHEil MpaBUIBHON mMupaMuibl. [IpaBuiibHBIE MHOTOIpaHHMKM: MpaBUJIbHAs MpU3Ma M MpaBUJIbHAs MUPaMUAA, NMPaBHIbHAS TPEyroJibHas
nMpaMu/ia ¥ MpaBUIbHBINA TeTpasrap, KyO. [IpencTraBnenre o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTa3p, T0ACKAdIp U UKOCAIP.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHany, yrisl. [lnomans 60koBOH MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSMOI MPU3MBI,
IUIOIIAb OCHOBAaHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTU MpsMoi mpu3Mbl. [1nomans G0KOBOI MOBEPXHOCTH U MOBEPXHOCTH NMPaBHIBHONW MHPaMHUJIBI,
Teopema O IUIOLAaU YCEeUEHHON TUPaMUbl.



CumMMeTpusi B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM MPABUIBHBIX MHOTOrpaHHUKOB. CHMMETpHUs B MPaBUIBHOM MHOTOI'PAaHHUKE: CUMMETPHS
napajuleenuIe a, CAMMETPHS IIPABWIBHBIX IIPU3M, CUMMETPUS IIPABUILHON ITMPAMHUIBIL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI KOJIIMHEAPHBIE, COHAIIPABJICHHBIE M IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOpbI. PaBeHCTBO BEKTOPOB. [IeHCTBHS C BEKTOPAMMU: CIOKEHHE U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXKEHUE
BeKTOpa Ha uucino. CBolicTBa cioxeHUs BeKTOpoB. CBoilcTBa yMHOXEHMsI BeKkTOopa Ha uyucio. lloHdrne komiiaHapHele BekTOphl. I[Ipu3Hak
KOMIUIAHAPHOCTHU TPEX BeKTOpOoB. [IpaBuio napamienenunena. Teopema o pas3iioxkeHUH BEKTOPA 110 TPEM HEKOMILIAHAPHBIM BeKkTOopaM. [IpsamoyronbHas
CUCTEMa KOOpAMHAT B npocTpaHcTBe. KoopauHarel BekTopa. CBsA3b MEX1y KOOpAMHATAMM BEKTOpA U KOOPAMHATAMHU TOYEK. YTOJI MEXIY BEKTOPAMH.
CkanspHoe IPOU3BEAECHUE BEKTOPOB.

11 KJIACC

TeJsia BpameHust

[ToHATHS: UMIMHAPUYECKAs! TOBEPXHOCTh, KOHUYECKAs! MOBEPXHOCTh, chepryecKasi IOBEPXHOCTh, 00pa3ylone MoBepxHocTel. Tena BpaieHus:
WIMHAP, KOHYC, YCeUEHHBIH KOHYC, cdepa, map. BzaumHoe pacronoxxeHue cepsl U MIOCKOCTH, KacaTelbHasl TNIOCKOCTh K cepe. M300paxkenue Ten
BpallleHHs Ha MII0CKOCTH. Pa3BépTka mumHApa u Konyca. CummeTpus chepsl U mapa.

O6BéM. OcHOBHBIE cBOiicTBa 00bEMOB Tesl. Teopema 00 00bEME NMPSAMOYTOJBHOTO Mapajiesienunena U ciaeacTBus u3 He€. OObEM mpsAMON U
HAKJIOHHOM MPU3MBbI, HUIUHAPA, MUpaMuAbl U KoHyca. O0bEM 11apa 1 M1apoBOrO CErMEHTa.

KomOunammu ten BpaiieHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B IMJIMHJIP, OMMCAaHHAs OKoyio IuinuHapa. [lepeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl miaockocTbo. [IoHATHE MHOTOTpaHHUKA, OMMCAHHOTO OKOJIO cepsl, cepsl, BOMCAHHOW B MHOTOTPAHHUK I
TEJIO BpaIleHusl.

[Tnomans MOBEPXHOCTH UWIWHApPA, KOHYyca, miomanb chepsl U e€ uacrei. [lomobue B mpoctpanctBe. OTHOlIEHHE OOBEMOB, IIIOMIAIEH
noBepxHocTel MoAoOHbIX (uryp. [IpeobpasoBanue monoOus, romoreTus. PemieHue 3agad Ha MJIOCKOCTH C MCIOJNb30BAaHUEM CTEPEOMETPUUECKHUX
METO/IOB.

[locTpoeHne cedeHW MHOTOTPAaHHMKOB M TeJ BpallleHHWs: CEYeHHMs LUMIMHIpa (mapajielbHO M TMEpPHEHIUKYISIPHO OCH), CEYeHHs KOHyca
(mapasuienbHbIE OCHOBAHUIO M TNPOXOJAIIME Yepe3 BEpLIMHY), CEYeHHs IIapa, METOJAbl MOCTPOCHMs CEYEHMH: METOJ CJIEJ0B, METOJ| BHYTPEHHEIo
MIPOEKTHUPOBAHMUS, METOJT TIEpEHOCA CEKYIIEH TITOCKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE



BekTops! B npoctpancTse. Onepanuu HaJl BeKTopaMu. BekTopHOoe ymMHOXkeHHE BEKTOpoB. CBONCTBA BEKTOPHOTO YMHOXKeHHUs. [IpsimoyronbHast
cucreMa KoopauHat B mpocTpaHcTBe. Koopauwnatel BekTopa. Pasnoxenue BekTopa mo 0Oasucy. KoopamHAaTHO-BEKTOPHBIH METOA IMpH pEIICHUH
FE€OMETPUUYECKUX 3aad.

JBuKeHHMsI B MPOCTPAHCTBE

JlBmwxeHust mpoctpaHcTBa. OroOpaxkenus. JBmxeHus u paBeHCTBO ¢(uryp. OOmme cBolcTBa ABMKEHWH. BHUIbl JBIKEHMIA: TapayienbHBINR
NEPEHOC, IEHTPAJIbHAS CUMMETPHS, 3epKaJIbHAsi CHMMETPHS, TIOBOPOT BOKPYT npsimoii. [IpeobpazoBanus noxodus. [Ipsimas u cdepa Ditnepa.



2. INTAHUPYEMBIE PE3YJBTATHBI OCBOEHHS YUYEBHOI'O KYPCA «(I'EOMETPHUS» (YIJYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTH IPAXKAAHCKON MO3HUIIMKA O0YYAIOIIETrocsl Kak aKTHBHOTO U OTBETCTBEHHOT'O YJIeHA POCCUKMCKOTO OOIIECTBA, MPEACTABICHUE O
MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHUN, MPOIEAYp TPaKIAaHCKOro o0IiecTBa (BBIOOPHI, OMPOCHl U APYroe),
YMCHUC B38,PIMOI[CI>1CTBOB21TB C CONHMAJIBHBIMH HHCTUTYTaMH B COOTBETCTBUH C UX q)YHKIII/ISIMI/I 1 Ha3HA4YCHUEM,

2) naTpUOTHYECKOE BOCTIUTAHHE:

c(OPMHUPOBAHHOCTh POCCUICKON TpakIaHCKON MACHTUYHOCTH, YBKEHHUS K MPOLUIOMY M HACTOSIIEMY POCCHHCKON MaTEMAaTHKH, IIEHHOCTHOE
OTHOIICHUE K JIOCTHXKEHUSIM POCCUMCKHX MAaT€MaTUKOB M POCCUHCKOI MaTeMaTHUECKOM IIKOJIbI, HCIOJIb30BAaHUE ATHX JOCTHKEHUN B JPYTUX HayKax,
TEXHOJIOTHUSIX, Chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIUTAHME:

OCO3HaHHE JIYXOBHBIX IIEHHOCTEW POCCHICKOro Hapojaa, cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJACHUS, CBA3AHHOTO C
MPAKTUYECKUM MPUMEHEHHEM OCTIKEHUIN HAYKU U IEATEeIbHOCTHI0 YUEHOT0, OCO3HAHKE TUYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO OYIYyIIETo;

4) 3cTeTHYeCKoe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYas 3CTETHUKY MaTeMaTHUYECKHUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3a/ay, pEeLICHHH, paccyXIeHH,
BOCIPUUMYHUBOCTh K MATEMAaTHYECKUM aCIIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaAHME:

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHATh MATEMATUYCCKUE 3HAHWS B HMHTEPECax 3JI0POBOTO M 0e30macHoro oOpasza >KM3HH, OTBETCTBEHHOE
OTHOIIIEHWE K CBOEMY 3/I0pOBbIO (310pOBOE MNHUTaHUE, COAJAaHCHUPOBAHHBIM DPEKUM 3aHATUH M OTAbIXa, peryispHas (u3nueckas aKTUBHOCTH),
(u3MUECKOe COBEPILICHCTBOBAHUE MPU 3aHATUSX CIIOPTUBHO-03/I0POBUTEIHHOMN JAESITETFHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYHdy, OCO3HAHWE ILIEHHOCTH TPYAONIOOUS, MHTEpEC K pa3IuyHbiM chepam mpodeccHoHaTbHON NesSTeNbHOCTH, CBSI3aHHBIM C
MaTEeMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHUE COBEPIIATh OCO3HAHHBIN BbIOOp Oyayiieit mpodeccuu u pealn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIaHbl,
TOTOBHOCTBh M CIIOCOOHOCTH K MaTeMaTHUECKOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO HA TIPOTSHKEHUH BCEH JKM3HH, TOTOBHOCTh K aKTHBHOMY YJacTHIO B
pElIeHNY TPAKTHYECKUX 3a/1a4 MAaTEeMaTUYECKOW HAIIPaBICHHOCTH,

7) 3K0JI0OTHYeCKOe BOCTIMTAHHUE:



C(bOpMI/IpOBaHHOCTB BKOHOFI/I‘ICCKOf/’I Ky.]IBTypBI, IIOHUMAHHUC BJIUAHUS COHUAJIBHO-3KOHOMHUYCCKUX HpO]_IeCCOB Ha COCTOsSHHUEC HpHpOI[HOﬁ nu
COLIMATILHON CpeJlbl, OCO3HAHKE II00ATLHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM, OpUEHTAIUS Ha MPUMEHEHNE MATEMAaTUICCKIX 3HAHUN JUIS P CIICHUS
3a/1a4 B 00JIaCTH OKPYIKAIOIIECH Cpeibl, IJITAaHUPOBAHUE TIOCTYIIKOB U OIIEHKH X BO3MOJKHBIX MTOCIIEICTBHH JIJIsI OKPYKAIOIIEH CPEeIbl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOPMHUPOBAHHOCTh MUPOBO33PEHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U OOIIECTBEHHOW MPAKTUKH, MOHUMAaHHE
MaTeMaTquCKOfI HayKI/I KakK C(l)epbl I-IGDHOBGLICCKOI\/JI ACATCIIbHOCTH, 3TAIIOB eé paSBI/ITI/ISI 1 3HAYUMOCTU OJId pa3BI/ITI/I$I OUBUJIN3all MK, OBJIAACHUC A3BIKOM
MaTEeMAaTHUKd M MaTeMaTHYeCKOH KyIbTYpOH Kak CpeJCTBOM IO3HAHHS MHpPa, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NesITeNIbHOCTh MHIUBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

ba3zoBble JJoruueckue AeMcTBUA:

BBIABJIATD U XapaKTepI/ISOBaTI) CyIIIGCTBeHHBIC HpI/I3HaKI/I MAaTEMATUYCCKUX 06’I)GKTOB, HOHﬂTHﬁ, OTHOHIGHI/IfI MG)KZIy IIOHATHUSAMU, q)OpMy.HI/IpOBaTI)
oTpeseNieHus] MOHATUH, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KiIaccu(UKaIK, OCHOBAaHUS AJsi 0OOOOIICHHS U CPAaBHEHUS, KPUTEPUH MPOBOIUMOTO
aHam3a;

BOCIPUHUMATh, POPMYIUPOBATH U MPEOOPA30BBIBATH CY)KIEHUS: YTBEPAUTEIbHBIE U OTPUIIATENbHbIE, €AMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBIABIISITH MAaTEMATUYCCKHUC 3aKOHOM€pHOCTI/I, B3aMMOCBSI3HN U HpOTI/IBOpqu/ISI B q)aKTaX, JaHHBbIX, Ha6J'IIOI[eHI/I$[X nu YTBep)K}IeHI/ISIX, npezmararb
KPUTEPHUH JUISl BBISBIICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHNIA;

JIeJIaTh BBIBOJIBI C UCIIOJIBb30BAHUEM 3aAKOHOB JIOTUKHU, JEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIOUEHUH, YMO3aKIIOUECHHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOATEIBHO JIOKA3aTeNbCTBA MAaTEMaTHYECKUX YTBEP)KIEHUH (MpsMble M OT NPOTHUBHOIO), BBICTpauUBaTh apryMEHTAIUIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXIECHUS U BBIBOJIBI;

BBIOMpaATh Croco0 pemieHus ydeOHOM 3amadyu (CpaBHHMBATh HECKOJIHKO BapHAHTOB pEIICHHUsS, BbIOMpaTh Haubosee MOAXOASIINN ¢ y4E€ToM
CaMOCTOSITENTLHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieqoBareabckue JeHCTBHUA:

HCIIOJIb30BaTh BOMPOCH KaK HCCIEA0BATENbCKUN MHCTPYMEHT MO3HaHUS, (POPMYIHpOBaTH BOMPOCH], PUKCUPYIOLINE MPOTUBOpPEUre, Ipodiemy,
yCTaHaBJ'H/IBaTI) HUCKOMO€ U JaHHOC, (bOpMHpOBaTI) FI/IHOTG?;y, aprMeHTI/IPOBaTI) CBOIO ITO3HMIIHMIO, MHCHHUC,

MIPOBOAUTHh CAMOCTOSITEIFHO CIUIAHUPOBAHHBINM JKCIIEPUMEHT, HCCIEAOBAaHHE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
SIBIICHUSI, TIPOIIECCA, BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSMU, MPOIIECCAMU;



CaMOCTOSITeNILHO  (pOpMyIHpOBaThH OOOOIICHHWSI W BBIBOJABI 10 pe3yJibTaraM MPOBEACHHOTO HAOMIONCHUS, WCCICIOBAaHUS, OICHUBATH
JIOCTOBEPHOCTbH IMOTYYCHHBIX PE3YJIbTATOB, BEIBOJIOB U 00OOIICHHIA,

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTAThH MPEIOJIOKEHUS O €70 PA3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nundopmanmeii:

BBISBJIATH 1e(DUIIUTH HHOOPMALIUU, JTAHHBIX, HEOOXOAMMBIX JIJISl OTBETA HA BOMIPOC U JIJISl PEIICHMS 3a/1a4H;

BBIOMPATh NHPOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(POPMAITUIO Pa3THUHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

CTPYKTYpUPOBaTh HH(HOPMAIIUIO, TPEJCTABISTH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH IpapuuecKy;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENILHO C(HOPMYITHPOBAHHBIM KPHUTEPHSIM.

KoMMyHHKaTHBHBIE yHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUA

Oo0menne:

BOCIIpUHUMATDH U q)OpMy.HI/IpOBaTI) CYKACHUA B COOTBETCTBUU C YCIIOBUAMU U LECIAMU 06HICHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAKaTb CBOKO TOUYKY
3pC€HHA B YCTHBIX U IIMCBbMCHHBIX TCKCTAX, JaBaTh IMOACHCHHUA 110 XOAY PCIICHUSA 3ala4, KOMMCHTUPOBATH HOHy‘lGHHLIfI PE3YyIbTAT,

B X071 00CYX/IeHUs 3a/1aBaTh BOIIPOCHI MO CYIIECTBY O0CYKAaeMOM TeMbl, MPOOJIEeMBbI, pelaeMoi 3a7a4uM, BbICKa3blBaTh MJIEH, HalleJICHHbIE Ha
MOUCK PEIIEHUs, COMOCTABIATh CBOU CYKIEHHS C CYXJIEHUSAMM JAPYIMX YYaCTHMKOB JUanora, oOHapyKuMBaTh Pa3jIMuMe M CXOJCTBO MO3UIUH, B
KOPPEKTHOH popMe popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAXKEHUS;

NpEACTABIATE PE3YJbTAThl PCUHICHUA 3ada4dyu, JSKCIICPUMCECHTA, UCCICAOBAHUA, MPOCKTA, CAMOCTOATCIBHO BBI6I/IpaTI> q)OpMaT BBICTYIIJICHUA C
y4€TOM 3a/1a4 MPEe3eHTALUU U 0COOEHHOCTEH ay TUTOPHH.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHbIE IeiiCTBUS

Camoopranu3anusi:

COCTaBJIATH IUJIAH, aITOPUTM PEIICHHs 3a/ladyd, BHIOUpATh CIOCOO pEIIeHUs C YYETOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(pOPMAIIUH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELIEKT:

BJIaAACTh HABBIKAMHU IIO3HaBaTEIbLHOMN perHeKCI/II/I KaK OCO3HAaHHA COBEPIIACMBIX HeﬁCTBHﬁ N MBICJIUTCIIBHBIX MTPOIECCOB, UX PE3YIbTATOB, BJIIAACTH
croco0amMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TPOIIECCa U pe3ysIbTaTa PelIeHHsI MaTeMaTHIECKOH 3a/1auu;

MPEeIBUIIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MpPH PEIIEHUU 3a7aud, BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX
0OCTOSITENTLCTB, IAHHBIX, HAWIEHHBIX OIIHNOOK, BBISIBICHHBIX TPYIHOCTEH;



OLCHUBATh COOTBCTCTBHUC pPC3YyJibTaTa LCIM WU YCIIOBUAM, 00BACHATH MNPpHUYUHBI JOCTHMIKCHUSA WIJIM HCOAOCTHIXKCHUSA PC3YJIbTATOB ACATCIIBHOCTH,
HAXO/UTh OMIMOKY, 1aBaTh OLEHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATeJIbHOCTD:

HOHMMATh M UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHHON M UHIUBUAYaATbHON pabOTHI IPH PEIICHUU YUeOHBIX 33/1a4, IPUHUMATD 1€ COBMECTHOM
NESTeNbHOCTH, TUIAHUPOBATh OPraHW3aIMI0O COBMECTHOM paboThl, pacrpeneisTb BUABI padoT, J0TOBapUBATHCS, OOCYXJaTh NMPOLECC U pe3yJbTar
paboTbl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBATh B IPYIIOBBIX (hopMax padoThl (00CYXKICHUs, OOMEH MHEHHIA, «MO3rOBBIC LITYPMbD» W MHBIC), BBIIOJIHITH CBOKO 4acTh PabOThI U
KOOPAWHHUPOBATh CBOM JCHCTBUS C JAPYTMMH YICHAMH KOMAaHJbI, OLICHMBATh Ka4yeCTBO CBOCrO BKJIaga B OOLIMH MPOIYKT MO KPHUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K konmy 10 kiaacca o0ydaronuicss HAyIuTCs:

® cBOOOJTHO OTEPHPOBATH OCHOBHBIMH MTOHITUSMHU CTEPEOMETPHH TP PEHICHUU 3a1a4 U TPOBEJICHUU MaTEMAaTUICCKUX PACCYXKICHHIA,

® IPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX MPH PEIICHUN T€OMETPUUYECKUX 3a/1aY;

e KJTaccu(hUIIMPOBATH B3aMMHOE PACIIOJIOKEHHUE PSMBIX B IIPOCTPAHCTBE, TUIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX M TUIOCKOCTEH B IIPOCTPAHCTBE;

¢ cBOOOJTHO OTIEPHPOBATH TIOHSATHSIMH, CBI3aHHBIMH C YTJIaMHU B IPOCTPAHCTBE: MEXTy MPSIMBIMH B TTPOCTPAHCTBE, MEXK/TY MPSIMOH U MJIOCKOCTHIO;

¢ cBOOOJTHO OTIEPHPOBATH TIOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

® CBOOOJTHO pacro3HaBaTh OCHOBHBIE BUIBI MHOTOTPAHHUKOB (MIpU3Ma, MUpaMuIa, IPSIMOYTOJIbHBIN Mapalienenumnes, Kyo);

e KJ1acCU(UIIMPOBATH MHOTOTPAHHUKH, BHIOMPAsi OCHOBAHUS AJIs1 KJIACCU(PUKAIUY;

® cBOOOJIHO ONEPUPOBATH OHATHSIMM, CBI3aHHBIMHU C CEUEHHEM MHOT'OI'PAaHHUKOB IIIOCKOCTBIO;

® BEITTOJTHATH TApaJlIeIbHOE, HEHTPAITBHOE W OPTOTOHAJIBHOE IMPOEKTUPOBaHHME (PUTYp Ha IUIOCKOCTH, BBIIOJIHATH H300pakeHus (Guryp Ha
TUIOCKOCTH;

® CTPOUTH CEUYCHHS] MHOTOTPAHHUKOB Pa3NUYHBIMU METOJIaMH, BBHIMOJIHATH (BBIHOCHBIC) TUIOCKHE UYEPTEKU W3 PUCYHKOB MPOCTBHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y;

® BEIYHCIISITH TUIONIAIU TTOBEPXHOCTEN MHOTOTPaHHUKOB (TIpU3Ma, MTUPAMHJIA), TEOMETPHUECKUX Tell C MPUMEHEHHEM (popMyT;

¢ cCBOOOTHO OTIEPUPOBATH MOHITHUSMHU: CHMMETPHS B MIPOCTPAHCTBE, IIEHTP, OCh M IJIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPHH
burypsr;

® cBOOOJIHO OTIEPHPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOPAMHATAM B IIPOCTPAHCTBE;



® BBITIOJIHSATH JACWCTBUS HaJl BEKTOPAMU;

e pemiaTh 3a/1a4u Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIICHUM M HAXOXKJIECHUE FT€OMETPUUYECKUX BEJIMYUH, IIPUMEHSISI U3BECTHBIC METOJIBI IPU
pelIeHnr MaTeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIO’KHOCTH;

® [IPUMEHSTH MPOCTEHIIINE TPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUN CTEPEOMETPUUECKHX 3a/1ay;

® 3BJICKAaTh, MPEOOPA30OBBIBATE M HHTEPIPETUPOBATH HWHPOPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPHYECKHX (Urypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCYHKaX;

® IPYMEHSTH MOJIYYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH M aHAIIM3UPOBATh PEAIbHBIC CUTYAIlUU, IPUMEHATh NU3YYCHHBIC MIOHATHS B MPOIIECCE
MOKMCKA PEeIlIeHUs] MaTeMaTH4ecKu CHOPMYIUPOBAHHON MPOOIEMbI, MOJICTHPOBATh PealibHbIE CUTYallMH Ha A3BbIKE T€OMETPUH, UCCIIEN0BAThH
MTOCTPOCHHBIE MOJICIIN C UCTIOIB30BAHUEM T€OMETPHUICCKUX MTOHATHIA U TEOPEM, allliapara ajareOpsl, perarh NpakTHIeCKue 3a1a9u, CBI3aHHbIC
C HAXOXJCHUEM T€OMETPUUYCCKUX BEITUYHH;

® IMETh MPEJICTABIICHNS 00 OCHOBHBIX dTallax pa3BUTUS T€OMETPUH KaK COCTABHOM 4acTU (PyHIaMEHTa pa3BUTHUS TEXHOJIOTHIMA.

K konmy 11 kiacca o0ydaronuics HAyIuTCs:

© CBOOOJTHO OIEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C HWJIMHIPHUYESCKOH, KOHUYECKOW U CPeprudIecKOl TOBEPXHOCTSIMH, OOBSCHATH CIIOCOOBI
MOJTYYCHUS;

® ONIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C TEJIaMH BPAIICHUS: IIMIMHAPOM, KOHYCOM, c(hepoil u mapom;

® pacIo3HaBaTh Tela BpamieHus (IWINHAP, KOHYC, cepa u map) u oObACHITH CIIOCOOBI TTOTYUYEHUS TET BPAILICHNUS,

e KJ1acCU(UIIMPOBATH B3aMMHOE PACIIONIOKEHUE CPEPHI U IMITOCKOCTH;

® BEIYHCIISITh BEIHUMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEN BpalleHUs, 00bEMBI M TUIOMIAIA MTOBEPXHOCTEH MHOTOTPAHHUKOB U Tell BPAIllCHUS,
T€OMETPUUYECKHUX TEJ C MPUMEHEHHEM (POPMYIT,

® CBOOOJTHO OTEePHPOBAThH MOHATHIMHU, CBSI3aHHBIMU ¢ KOMOWHAIIMSMU TN BpallleHUs © MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIUCAHHBIN B chepy H
OTHMCaHHBIN 0KOJI0 cephl, chepa, BIUCaHHAs B MHOTOTPAHHUK WJIM TEJIO BPAICHUS;

® BEIYHCIISITE COOTHOIICHHSI M@XKAY TUIOIIAIIMU TOBEPXHOCTEH M 00bEMaMu MOTI0OHBIX TeET;

® 1300paXkaTh U3ydaemble (UTYPHI, BHITOTHATH (BHIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUEHUS TEJ BPAILCHNUS;

® 3BJICKaTh, MHTEPIPETUPOBATH U MPeoOpa3oBBIBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX TE€OMETPHUUYECKHX (Urypax, MpeAcTaBIEHHYIO Ha
YepTekKax U pUCYHKaX;

® CBOOOJTHO OTIEpUPOBATH OHITHEM BEKTOP B IPOCTPAHCTBE;

® BBLINOJIHSATH ONEPALMK HAJl BEKTOPAMU;



®33/1aBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPAMHAT;

e pelaTh reOMETPUUECKHE 33a4l Ha BBIYMCIEHUE YIII0B MEXY IPSIMBIMU U INIOCKOCTSMHU, BBIYMCIEHUE PACCTOSIHUI OT TOUYKHU JI0 IJIOCKOCTH, B
L[€JIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA IIPU PELICHUH;

® cBOOOJIHO ONEPUPOBATH OHATUAMMU, CBI3aHHBIMU C JABH)KEHHEM B IIPOCTPAHCTBE, 3HATh CBOWCTBA JIBUKECHUH;

® BHIMOJIHATH N300paKEHUsSI MHOTOTPAaHHUKOB ¥ TEJ BpAIEHUs MPU HapaJlIeIbHOM MEPEHOCe, IIEHTPATIbHONH CUMMETPUH, 3€pPKaJIbHONH CUMMETpPHUH,
IIPU IOBOPOTE BOKPYT IPAMOM, IpeoOpa3oBaHus M0oaA00us;

® CTPOUTH CEUYEHUS MHOTOIPAaHHUKOB M TEJ BpaLICHMs: CEYEHMs IWIMHApA (MapajyielbHO U MEPHEHAMKYJISIPHO OCH), CEUYEHHUs KOHyca
(mapasuienbHbIE OCHOBAHHIO U IPOXOALINE Yepe3 BEpIINHY), CEUSHHUS 111apa;

® [ICI10JIb30BATh METO/IbI IOCTPOCHMSI CEYEHMI: METOJ CIIEI0B, METOJ BHYTPEHHETO ITPOEKTUPOBAHUS, METO/ IIEPEHOCA CEKYILEH TUNIOCKOCTH;

® J0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMUS;

® IPUMEHATh T€OMETPHUYECKUE (DaKThl IS PEIICHUS] CTEPEOMETPUYECKHUX 3aj]ad, MPEIoIaralollnX HECKOJIbKO IIAroB PEIICHHs, €CIH YCIOBUS
IIPUMEHEHHMS 3aJ]aHbl B IBHOM U HESIBHOM (opme;

e pelaTh 3aJa4y Ha J10Ka3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUN U HAXO0XKJIEHUE N'€OMETPUUECKUX BEIUUNH;

® [IPUMEHSTH IPOTrPaAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI [P PEIICHUH CTEPEOMETPUUECKHUX 3a]1aY;

® [IPUMEHSATH MTOTY4YCHHBIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, aHAJIN3UPOBATh U OLIEHUBATH PEAJIbHBIE CUTYALlUN, IPUMEHATh N3Y4YEHHBIE IOHATHS,
TEOPEMBbI, CBOWCTBA B MPOLIECCE MOKMCKA PEIIEHUs MaTeMaTH4eCKH c(OPMYJIMPOBAHHON MPOOIEMbI, MOJIEIMPOBATh PEAIbHbIE CUTYallMH Ha
S3bIKE TE€OMETPUH, UCCIIEI0BATh MIOCTPOCHHBIE MOJETIH C MCIIOJIb30BAaHHMEM I'€OMETPUUYECKHX MOHATHI U TeopeM, anmapara anreOpbl, perarhb
IIPAKTUYECKHE 3a/1a4M, CBSA3aHHBIC C HAXO0KIEHUEM I€OMETPUYECKUX BEIUUNH;

® METb MIPEJCTABICHHUS 00 OCHOBHBIX ATallaX Pa3BUTHUSA F€OMETPHH KaK COCTaBHOW 4acTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.



3. TEMATHYECKOE IINIAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM Koanvecrno yacos JuaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
n/n NPOrpamMMbl Bcero pecypcsl
1 BBenenwne B crepeomMeTpuio 23 Bubamorexa HOK
https://lesson.edu.ru/902.3/107class=10
2 BzaumHoe pacrnonoxxeHue npsiMbix B 5 bubnunoreka [JOK
IIPOCTPAHCTBE https://lesson.edu.ru/902.3/10?class=10
3 [TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN B 8 bubmmoreka [JOK
POCTPaHCTBE https://lesson.edu.ru/902.3/10?class=10
4 [leprieHAMKYAAPHOCTD NPAMBIX U o5 bubnnoreka [JOK
IUIOCKOCTEH B ITPOCTPAHCTBE https://lesson.edu.ru/902.3/10?class=10
5 VYTibl 1 paccTosTHUA 16 bubamorexa HOK
https://lesson.edu.ru/902.3/10?class=10
bubnuorexa [JOK
0 Muororparriin ! https://lesson.Lédu.ru/902.3/10?c|ass:10
7 BekxTops!l B IpocTpaHcTBE 12 bubmorexa HOK
https://lesson.edu.ru/902.3/107class=10
3 [ToBTOpeHme, 06001IeHNE U cUCTeMaTH3aIlUs 5 bubnmnoreka [JOK
3HaHUH https://lesson.edu.ru/902.3/10?class=10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102



https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10

11 KUIIACC

Ne i/ HaumeHoBaHue pa3iesioB U TeM Koanyecrso yacos JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
NporpamMmbl Bcero pecypchbl
bu6mmoreka [JOK
! AHAIHTHHCCKAs] [EOMETPH 15 https://lessonidu.ru/902.3/11?c|ass:11
) [ToBTOpenue, 0000IICHNE 1 15 bubmmorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://lesson.edu.ru/902.3/11?class=11
bubmuoreka [JOK
3 O6bem mHororpaniiKa 17 https://lesson.Lédu.ru/902.3/11?c|ass:11
4 Tena BpameHus 24 Bubmorexa LIOK
https://lesson.edu.ru/902.3/11?class=11
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 bubmmoreka [JOK
KPYTJIBIX TEJ https://lesson.edu.ru/902.3/11?class=11
6 —— 5 bu6mmoreka [IOK
https://lesson.edu.ru/902.3/11?class=11
7 [ToBTOpeHue, 06001IeHNE 1 17 bu6mmoreka [JOK
CHCTEMATH3alAs 3HAHWI https://lesson.edu.ru/902.3/11?class=11
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102



https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11

4. TIPOBEPSIEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC

Koa nposepsiemoro

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YyJbTATHI OCBOCHHUA OCHOBHOM 06pa30BaTeJ’le0ﬁ MnmporpaMmmsbl CPpEIHET0 061]161"0

pe3yJabTarta o0pa3oBaHus
7 ["eomeTpus

7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTh

7.2 [TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX IIPU PEIICHUH F€OMETPUYECKHX 3a1au

7.3 OnepupoBaTh NOHATUAMU: TAPAJUIETBHOCTD U MEPIEHAUKYIIPHOCTD MPSIMBIX U INIOCKOCTEH

7.4 KiaccuduimpoBaTh B3aUMHOE PacIoIOkKEHUE MPSMBIX U IIIOCKOCTEH B IPOCTPAHCTBE

75 OnepupoBaTh NOHATHSAMHU: ABYTPAHHBIM yroj, IpaHU [BYIPAaHHOIO yrija, peOpo JABYIrpaHHOIO YIJa, JIMHEWHBIM yroJ
JIBYTPaHHOTO yIJja, IpajycHas Mepa JBYTPaHHOIO yria

76 OnepupoBaTh MOHATHSIMU: MHOTOIPAHHHK, BBITYKJIbII U HEBBITYKJIbIIi MHOIOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHUKA, [TPAaBUIbHbIH
MHOT'OTPaHHUK

7.7 PacrioHaBaTh OCHOBHBIE BU/Ibl MHOI'OTPAHHUKOB (ITMpaMU/Ia, IPU3Ma, IPSMOYTOIbHbIHN NMapasuienenumnesn, Kyo)

78 Knaccn¢unupoBaTe MHOTOIpaHHUKH, BBIOMpAsi OCHOBAHUS AJIs KiIacCU(UKAIMU (BBITYKIIbIE U HEBBIYKJIbIE MHOTOIPAHHUKH,
[IPaBUIbHBIE MHOTOI'PAaHHUKH, NIPSIMbIE M HAKJIIOHHBIE ITPU3MBI, TapaljIeseHIIIe bl )

7.9 OnepupoBaTh MOHATUAMU: CEKYILAs INIOCKOCTb, CEUEHHE MHOIOIPAaHHUKOB

7.10 OOBACHATH NPUHIMITEI TOCTPOCHUS CEUEHHIH MHOTOIPaHHUKOB, UCIIOJIb3Ysl METO/I CIIEIOB

711 CTpouTh ceueHHs: MHOTOIPAaHHMKOB METOAOM CJEJOB, BBINOJHATH (BBIHOCHBIE) IUIOCKME YEPTEXKH U3 PUCYHKOB MPOCTBIX
00BEMHBIX GUryp: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3a7aud Ha HaXOXKACHHWE TEOMETPUYECKMX BEJIMYMH MO o0pasliaM WM alIropuTMaM, IPUMEHsSI H3BECTHbBIC

7.12 AQHAJTMTUYECKUE METOJbl NPU PEIICHUH CTaHJApTHBIX MATEeMaTHUECKUX 3a7ad HA BBIYMCICHHE PACCTOSHHNA MEXIY IBYMS
TOYKAMH, OT TOYKH JIO0 IPSMOM, OT TOUKH/IO TUNIOCKOCTH, MEKIY CKPEIINBAIOIIMMUCS MPSIMBIMHU
Pemate 3a7auM Ha HaXOXICHHWE TIEOMETPUYECKUX BEIMYMH IO o0pa3laM WM alropuTMaM, HOPUMEHsS H3BECTHbIE

7.13 AQHAJIMTUYECKHE METOAbl IPU PELIEHWH CTaHJapTHBIX MaTeMaTHYECKUX 3a7ad Ha BBIYMCICHHE YIJIOB  MEXIY)|
CKPELIMBAIOIIMHUCS IPSIMBIMU, MEXy IPIMON U MIOCKOCTBIO, MEKAY IJIOCKOCTSMU, IByTPAHHBIX YIJIOB

714 Bbrauciate 00bEMBI U TUIOIIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MHpaMHa) ¢ MpUMEHeHHEeM (hOpMyJI, BHIYUCIIATH
COOTHOIICHHS MEX/y TUIOIIAAIMHU TIOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPAHHUKOB

7.15 OnepupoBaTh MOHATHSAMU: CUMMETPHUsS B INPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTb CUMMETPHUHU, LIEHTP, OChb U IUIOCKOCTb




Koa nposepsiemoro

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YyJbTATHI OCBOCHHUA OCHOBHOM 06pa30BaTeJ’le0ﬁ MnmporpaMmmsbl CPpEIHET0 06]]161"0

pe3yiabTara o0pa3zoBaHus

CUMMETPHUH (PUTYPBI

716 M3Briekatb, npeoOpa3oBbIBaTh W HMHTEPIPETHPOBATH HWHPOPMAIMIO O MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypax,
[PECTaBJICHHYIO HA YePTEXKaxX U PUCYHKAX

717 [TpumeHsaTh reoMeTprdeckue (HaKThl A PELICHHs CTEPEOMETPHYESCKUX 3a/1a4, MPEAOIararoiX HECKOJIBKO IIAroB PEIICHHS,
€CIIM yCJIOBHS TIPUMEHECHHS 3aJIaHbl B IBHOH (hopme

718 [IpuMeHATs  mpoCTEHIINE MPOrpaMMHBIE  CPEACTBA U MIEKTPOHHO-KOMMYHHMKALMOHHBIE  CUCTEMBI IIPU  PELICHUU
CTEPEOMETPHUYECKUX 3a1ad

719 [TpuBOAKUTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TIPUPO/IC U )KU3HH, PACIIO3HABATH IPOSBICHHE 3aKOHOB IEOMETPHH]
B ICKYCCTBE
HpI/IMeHSITB IMNOJIYUYCHHBIC 3HAHHWA Ha IPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC CUTYAllUW U MPUMCEHATbL HU3YUCHHBIC IIOHATUA B

720 Mpoliecce MOUcKa PeICHUsI MaTeMaTHUECKU c(hOpMyITUPOBAHHOM TIPOOIIEMbI, MOJICIIUPOBATh PEabHBIC CUTYAllUU Ha S3bIKE I€0-
MCTPUH, UCCICAOBATL NOCTPOCHHBIC MOJCIN C HUCIOJB30BAHHUEM I'COMCTPUUYCCKUX MHOHATUH U TCOPCM, allrapara anre6p1)1,
peliaTh NPaKTUYECKUE 33/1a4H, CBA3aHHbIC C HAXOXKICHHEM [€OMETPUYCCKUX BEITHYMH

11 KJIACC

Kox npoBepsiemoro

IIpoBepsieMble MpeMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CPETHEr0 00IIero

pe3yJabTara o0pa3zoBaHus
6 ["'eomeTrpus
6.1 OmnepupoBaTh NOHATHSAMU: LMWIMHApPUYECKas IOBEPXHOCTb, OOpasylolue WIMHAPUYECKOH MOBEPXHOCTH, LHIUHAD,
KOHHMYECKasi TIOBEPXHOCTh, 00pa3yrolie KOHNUECKOI MOBEPXHOCTH, KOHYC, cheprdeckast IoOBEepXHOCTh
6.2 Pacrio3naBaTh Tena BpanieHus (IIIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CLIOCOOBI TOTYUEHHS TEJI BPALICHUS
6.4 KraccuduimpoBaTh B3aUMHOE pacroyiokeHue chepsl 1 IIOCKOCTH
6.5 OrmepupoBaTh MOHATHSMU: IIAPOBOW CEIMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CETMEHTA, IapOBOM CIIOW, OCHOBaHHE IIAPOBOTO

CJIOA, BBICOTA HIApPOBOI'0 CJIOA, HI&pOBOﬁ CECKTOp




Konx mpoBepsiemoro

HpOBepﬂeMble NpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUA OCHOBHOM 06pa30BaTeIII)HOI7] nporpaMmsbl CPEIHET0 00111ero

pe3yJbTaTa o0pa3oBaHus

6.6 Beraucisate 00bEMBI ¥ IO TTOBEPXHOCTEH TEJ BPAIICHHS, TEOMETPUICCKUX TEJI C IPUMEHEHUEM (POopMyIT

6.7 OmnepupoBaTh MOHATHSMHU: MHOTOTPAHHHK, BIHMCAaHHBIM B cdepy M ONHMCaHHBIH OKOJO cdepbl, cdepa, BIHCAHHAS B
MHOTOTPAaHHUK HJIH TEJIO BPAIleHHs

6.8 BBIYHCIATE COOTHONICHUS MEXTY TIOMIAISIMH TTOBEPXHOCTEH M 00bEMaMU TIOJOOHBIX TEJ

6.9 300paxaTh n3y4aeMble GUTYpBI OT PYKU H C IPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB

6.10 BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UIYp: BHJ CBEpPXY, COOKY, CHH3Y; CTPOUTH
CEUeHHs TeJI BPALICHUS

6.11 VI3BnekaTh, WHTEPIPETHPOBATH M TNPEOOpPa30OBBIBATH HH(POPMALUMIO O MPOCTPAHCTBEHHBIX TI'€OMETPHUYECKUX (Urypax,
[pe/ICTaBICHHYIO Ha YepTeKaxX M PUCYHKaX

6.12 [TpumeHsTh TeoMeTprdYecKre (HaKThl IS PEIICHNs] CTEPEOMETPUIECKUX 3a7ad, MPEIIoIaraloinX HECKOJIbKO [1aroB PEeLIeHus,
€CIIM YCIIOBHS IPUMEHEHHUS 3a1aHbl B IBHOU (opme

6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BBITONMHATE EWCTBHS CIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB W YMHOKEHHS BEKTOpa Ha YHCIO, OOBSACHATH, KaKHMMH

6.14 CBOWCTBaMH OHHU 00JIaAAI0T

6.15 [ IpyMeEHATH MPaBUIIO MAapAJIIENICIUIIEAA [IPU CI0KEHUH BEKTOPOB

6.16 OnepupoBaTh MOHATUSMH: JI€KaPTOBBl KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpA, PaBEHCTBO BEKTOPOB,
KOOPAWHATHI BEKTOPA, YTOJI MEXKAY BEKTOPaMH, CKaJSIPHOE TIPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE BEKTOPHI

6.17 Haxoqute cyMMy BEKTOPOB M TPOW3BEACHHE BEKTOpPa Ha YHCIIO, YroJl MEXAy BEKTOPaMH, CKAJISIPHOE IPOW3BEACHUE,
[pacKiaapIBaTh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3a71aBaTh IUIOCKOCTh YPaBHEHUEM B IEKapTOBOM CHCTEME KOOPAUHAT

6.19 PemaTe npocTelme reoMeTpUIecKre 3a/1a41 Ha IIPIMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOIa

6.20 PemaTh 3a/1auu Ha 10Ka3aTeIbCTBO MAaTEMAaTHUECKUX OTHOIIECHUN M HaXOXJIECHHE F€OMETPUYECKUX BEIUYHH 10 00pasliaM Wiy
aJIrOpUTMaM, IPHUMEHSISI U3BECTHBIC METO/BI PU PELICHUH CTAaHAAPTHBIX MAaTEMAaTHYECKUX 33124

6.1 [lpuMeHsATh NpOCTEHIINEe MPOTpaMMHBIE  CPEICTBA U AIEKTPOHHO-KOMMYHHKAIMOHHBIE CHUCTEMBI TIPH  pEIICHUU
CTEPEOMETPHUYECKUX 3a1ad

6.22 [TpuBOAUTH MPUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOE U KU3HHU, PACcIIO3HABATh NPOSBICHUE 3aKOHOB T€OMETPHY




Konx mpoBepsiemoro

HpOBepﬂeMble NpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUA OCHOBHOI 06pa30BaTeJ’IbH0ﬁ nporpaMmsbl CPEIHET0 00111ero

pe3yJibTarta o0pa3oBaHus
B HCKYCCTBE
[IpyMeHATh MOJTYy4YeHHbIE 3HAHUS Ha MPAKTHUKE: aHAJIM3UPOBATh peajbHbIE CUTYallMd W MPUMEHITh U3YYEHHBIC TMOHSATHUS B
6.23 Mpolecce MOUCKa PELICHHs] MaTeMaTH4eCKu C(HOpMYIMPOBAHHON MpOOIEeMbl, MOJCIUPOBATh peajbHbIe CUTYallMH Ha S3bIKE

rCOMETPUH, UCCIICA0BATH ITOCTPOCHHBIC MOJCIN C UCIIOJIb30BAHUEM I'€COMCTPHUYCCKUX MMOHATUH U TCOpEM, aIrapara aJIFC6pr,

[PCIIATh NMPAaKTUYCCKUE 3a1a4u, CBA3AHHLIC C HAXOXICHUEM I'COMCTPUUCCKUX BEINYUH




5. MMPOBEPSIEMBIE DJIEMEHTBI COAEPKAHUSA

Kon

10 KJIACC

IIpoBepsieMblii 3J1eMEHT COlePKAHUSA

7

["'eomeTrpust

7.1

OCHOBHBIE MTOHATHS CTepeoMeTpHH. Touka, mpsiMasi, MII0CKOCTb, MPOCTpaHcTBO. [loHATHE 00 AKCHMOMAaTHYECKOM MOCTPOCHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUH U CJIEICTBUSA U3 HUX

7.2

B3anMHOe pacrofiokeHHe MPsSMBIX B MPOCTPAHCTBE: MepeceKarollrecs, napajulelibHble W CKpelluBatolecs: npsimeie. IlapamienbHOCTh NPSIMBIX U
[JIOCKOCTEN B NMPOCTPAHCTBE: MapajulelibHbIE NPSIMbIE B IPOCTPAHCTBE, NapaJIeIbHOCTh TPEX MPSIMBIX, NapajlIeIbHOCTh MPSIMOM U IJIOCKOCTH. YTJIb
C COHAIIpaBJICHHBIMM CTOPOHAMHM, YIOJl MEXIY HpPSIMBIMU B TpocTpaHcTBe. [lapanienbHOCTh IMJIOCKOCTEN: mapalijiesibHble IJIOCKOCTH, CBOMCTBA
napajieNnbHbIX I1ockocTei. Ilpocreiime npocTpaHCTBEHHBIE GUTYPHI HAa INIOCKOCTH: TETPa’Ip, KyO, mapasuienenunei, IoCTpOEHHE CeUeHUH

7.3

[lepnieHIUKYIAPHOCTh MNPSAMON M IUJIOCKOCTH: NEPHEHAMKYJSIPHBIE MpsIMble B IPOCTPAHCTBE, MpsMbIE NapajulefibHble W MEPHEHAMKYISIPHBIE K
[UIOCKOCTH, NMPHU3HAK MEPHEHIUKYISPHOCTU MPSAMON U IJIOCKOCTH, TEOPEMA O MPSIMOW MEPHEHIUKYJISIPHON MIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroj
MEXy NMPSMOM U IUIOCKOCTBIO, IBYTPaHHBIMA YyroJi, JIMHEHHBIA yroj ABYIpaHHOTo yria. llepneHauKyssp W HaKJIOHHBIE: PAacCTOSHUE OT TOYKHU J0
[UIOCKOCTH, PpAacCTOSHME€ OT MPAMOM /0 IUIOCKOCTH, MpoeKuus (Urypbl Ha IUIOCKOCTb. llepHeHIuKYISIpHOCTh IUIOCKOCTEH: IpU3HAK
HNEePIeHIUKYISIPHOCTH JIBYX IUTOCKOCTEeH. Teopema o TpExX meprneHAnKyIspax

7.4

[TonsiTue MHOT'OTpaHHHKa, OCHOBHBIC 3JICMCHTbI MHOI'OI'PaHHUKA, BBIITYKJIBIC WU HCBBIITYKJIBIC MHOI'OIPaHHUKH, pa3BépTI<a MHOT'OTpaHHHKaA. HpI/I3MaI n-
YITOJIbHasA Ipu3Ma, I'paHu KW OCHOBAHUA IIPU3MBI, IIpsAMass W HAKJIIOHHAsA IIPU3MBbI, OOKOBas W TIOJTHAS MNOBCPXHOCTb IIPU3MBLI. Hapannenennnen,
HpﬂMOYFOHBHBIf/'I napajuicjenune u €ro CBOMCTBA. HI/IpaMI/I,Z[aI N-yrojgbHas IHpamMuga, I'paHH M OCHOBAHUC IIMPAMUIBI, OoOKOBass M TIOJHAs
[MOBCPXHOCTb IHUPaMUibl, IIpaBUJIbHAA U yceqéHHa;I nupamMuaa. DIEeMEHTBI Opu3Mbl W IMHUPAMUIBI. HpaBHJ’ILHLIe MHOTOTpaHHHUKU: TIOHATUC
[MPaBUJIbHOTO MHOI'OIpaHHHKA, MpaBUJIbHAA IpU3Ma W IMPpaBWJIbHAA NHUpaMuAa, IIpaBUJIbHAA TPCyroJibHasd NHUpaMua U HpaBI/IJ'IbHHﬁ TeTpasap, KY6
HpeIICTaBJICHI/Ie O NPaBUJIbHBIX MHOI'OT'PAaHHUKAX: OKTAadIp, J0ACKASAP U KUKOCAAPYTrue CeueHus IMPU3MbI U TUPpAMUABI

7.5

CI/IMMeTpI/IH B NPOCTPAHCTBC: CUMMETPUA OTHOCHUTCIILHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI CUMMCTPUM B NUpaMUAAX, IMMapajluiCJICIuIeaax,
I[IPaBHUJIbHBIX MHOI'OIPaHHUKAX

7.6

BbrunciieHue 371€MEeHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHauu, yrisl. Ilnomans OOKOBOM MOBEPXHOCTH M MOJIHON MOBEPXHOCTH HPSAMOM IPU3MBI,
[UIOIA1b OCHOBAHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOM mpu3Mebl. Ilnomane 60KOBOIT MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHOMN MUPAMU/IBI,
TeopeMa O TUIOMIAu yceu€HHOM nmupamubl. [Torstre 06 00bEmMe. OOBEM MUPAMUIBI, TPHU3MBI

7.7

HOI[O6HBIC TCJIa B IPOCTPAHCTBE. CooTHOIIECHUS MCXKIY I1omaaiaMun HOBCpXHOCTCﬁ, 00BEMamMu HOI[O6HBIX TCII




11 KJIACC

Kog IIpoBepsieMblii 3J1eMEHT COAePKAHUSA
6 ["'eomeTpust

6.1 LlnmuHapuyecKkasl MOBEPXHOCTb, OOpa3yloIlue HWIHHAPUYECKON MOBEPXHOCTH, OCh IMIMHIPUYECKONW MOBEpXHOCTH. LlumuHiap: ocHoOBaHHS U
0OKOBast MOBEPXHOCTh, 00pa3yrolIas ¥ 0Ch, IJIONIA > OOKOBOI U MOJIHOM MOBEPXHOCTH

6.2 KoHMyeckasi MOBEpPXHOCTb, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OChb M BEpIIMHA KOHHYECKOM moBepxHocTH. KOoHyc: OCHOBaHME M BEpIIMHA,
00pasyro1as ¥ oCb, IUIOIAAb OOKOBON M IOJHON MOBEPXHOCTH. Y CEUEHHBINH KOHYC: 00pa3yIoIIMe U BHICOTa, OCHOBAHUS M OOKOBas IIOBEPXHOCTh

6.3 Cdepa u map: ueHtp, paauyc, AMaMeTp, IIONAab MOBEPXHOCTH cdeprl. B3auMHoe pacnonoxkeHue chepbl U MIIOCKOCTH, KacaTelbHasi INIOCKOCTh K
ctepe, Tuionans chepbl

6.4 M300paxeHne Tes BpalleHus Ha MI0CKOCTH. Pa3BépTka nminnHapa u KoHyca

6.5 KomOuHanum Ten BpamieHus U MHOTOTPAaHHHKOB. MHOTOTpaHHUK, ONMCAHHBIM OKOJO cdepbl, chepa, BIUCAaHHAS B MHOTOTPAHHHK, WJIH TEJIO
BpAaLICHUS

6.6 [Tonstue 06 o0bEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tell. Teopema 00 00bEME MPSAMOYTOJILHOTO Mapajuienenunena u ciaenctsus uz He€. O0bEM
MIHHAPA, KoHyca. O0BEM mapa 1 miomaas cepsl

6.7 [TonoOHbIe Tena B mpocTpancTBe. COOTHOLICHHUS MEX/1Y IUIOMIASIMH TOBEPXHOCTEH, 00bEMaMU 1MOT00OHBIX TeI

6.8 Cevenusi nmnuHApa (MapajuieNbHO M MEPIeHAMKYISIPHO OCH), CEYEeHHUs KOHyca (TMapajulelbHOE OCHOBAHMIO M TPOXOJSIIee 4Yepe3 BEpIINHY),
ceueHus 1apa

6.9 BekTop Ha IUIOCKOCTH U B npocTpaHCTBe. CIIOKEHUE M BBIYUTAHHE BEKTOPOB. YMHOXXEHHME BEKTOpa Ha 4uclo. PasnoxeHue BekTopa mo TpéEM
HEKOMIUTaHApHBIM BekTopaMm. [IpaBuio nmapamienenunena. Perenue 3a1a4, CBI3aHHBIX C TPUMEHEHUEM MIPABHII ICHCTBUI C BEKTOpaMH
[IpsiMoyronbHasi cucreMa KOOpAMHAT B mpocTpaHncTBe. KoopauHatel BekTopa. [Ipocreiimue 3amaun B KOOpIMHATaX. YTONI MEXAY BEKTOPAMH.

6.10 |CkanspHoe npou3BeleHHE BEKTOPOB. BbIuncieHHe YrioB Mexay HpSAMbIMH U IJIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIH METOJ IPU PELICHUN

TCOMCTPUUICCKUX 3a1a4




6. MMPOBEPSIEMBIE HA ET'D 110 MATEMATHKE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA30OBAHUA

Kox nposepsiemoro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM Pe3yJIbTATaM OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl
cpeaHero o01ero o0pa3zoBaHus

Brnanenne meronamu 10Ka3aTelabCTB, AITOPUTMaMM pELIEHUs 3a7ay; yMeHHe (OpMyJIUpOBaTb M ONEPUPOBATh MOHATHUAMHU:
olpejiesieHle, akCuoMa, TeopeMa, CIIEJCTBUE, CBOMCTBO, NMPHU3HAK, J10KA3aTeIbCTBO, paBHOCHIIbHBIE ()OPMYIUPOBKU; IIPUMEHSTh
uX; yMeHue QOopMyJIupoBaTh OOpaTHOE M MPOTHBOIOIOXKHOE YTBEpP)KJICHHE, NPUBOIUTH IPUMEPbHl M KOHTPIPUMEPHI,
HCIIOJIb30BaTh METOJ, MATEMaTU4YEeCKOW MHAYKLUU; IPOBOJUTH JOKA3aTEIIbHBIE PACCYKIEHUS IPU PELICHUM 3a1ad, OLEHUBATh
JIOTUYECKYIO MPABWIBHOCTh PAaCcCYXKIEHUH; YMEHHE OINEepHpOBaTh MOHATHSIMH: MHOXKECTBO, IOJAMHOXKECTBO, OINEpalMyd Haj
MHO’KE€CTBaMH; YMEHHE HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJs OMUCaHMs PealibHBIX MPOLIECCOB U SBJICHUN U
NpU pelIeHUH 3a1ad, B TOM YHCJIEe U3 JPYI'HX Yy4eOHBIX NPEAMETOB; YMEHHE OIEePHPOBATH MOHATUAMU: rpad, CBSI3HBIN rpad,
JIepeBo, IHMKII, Tpad Ha INIOCKOCTH; YMEHHUE 3a/1aBaTh U ONHUCHIBATH Tpadbl pa3IMYHBIMH CIIOCOOAMU; MCIOIB30BATh Tpadbl NpU
pelIeHnu 3a1a4

YMeHue onepupoBaTh MOHATHAMM: HATypadbHOE YMCIIO, LEJI0€ YMCIIO, CTEHNEHb C LIEJbIM II0Ka3aTeleM, KOPEHb HaTypaJbHON
CTEIIeHH, CTETIEHb C PpallMOHAJIBHBIM I10Ka3aTeNIeM, CTENEeHb C JIEHCTBUTENILHBIM IIOKa3aTeseM, Jiorapum 4nciia, CHHyC, KOCUHYC U
TAHI'€HC NPOU3BOJIBHOTIO YUCJIA, OCTATOK M0 MOJYJIIO, PALIMOHAILHOE YHCIIO0, UPPALMOHAIBHOE YHCII0, MHOXKECTBA HATYpaJIbHBIX,
LEJIBIX, PALIMOHAJIBHBIX, IEHCTBUTENIBHBIX YHCEIN; YMEHUE UCIOIb30BATh IPU3HAKK AEIMMOCTH, HAMMEHBIINI 001N AeTUTenb U
HaMMeEHbllIee 00lIee KpaTHOe, aIropuT™M EBKIINAa Npyu pelieHny 3afad; 3HAKOMCTBO C Pa3IMYHBIMU MO3ULMOHHBIMUA CHCTEMaMHU
CUHCIICHUS; YMEHHE BBINOJHATH BBIUUCICHUE 3HAUYEHHH M MpeoOpa3oBaHMsA BBIPAXKEHUH CO CTEHNEHAMH U Jorapupmam,
npeoOpa3oBaHus IPOOHO-PALMOHATIBHBIX BBIPAXKEHHH; yMEHHUE ONEPUPOBATh MOHATHAMU: MOCIIEI0BATEIbHOCTD, apu(MeTHIECKas
nporpeccusi, reoMeTpudeckas mporpeccusi, OECKOHEYHO YObIBarollas TIeOMETpUUECKas IpPOrpeccHs; YMEHUE 3a]aBaTh
MI0CJIEI0BATEILHOCTH, B TOM YHCJIE C TOMOIIBI0 PEKYPPEHTHBIX (OPMYII; YMEHUE ONEPUPOBATH MOHITUAMU: KOMIIJIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHMCIIA, MOJAYJIb M apryMEHT KOMIUIEKCHOTO 4Hcia, (opMmMa 3alucd KOMIUIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUrOHOMETpHUECKasi U anreOpandeckas); yMeTb NPOU3BOANUTH apu(METUIECKHE AEHCTBUS C KOMIUIEKCHBIMU
YKCJIaMHU; IPUBOAMTH IPHUMEPHl HCIOJIB30BAHMS KOMIUIEKCHBIX YHCEN; ONEpUPOBATh MOHATUAMHU: MaTpuua 2X2 um 3x3,
OIIPEAEIUTENb MATPULIBI, TEOMETPUUECKUI CMBICIT ONIPEAETUTENS

VYMeHue onepupoBaTh IOHATUSMH: DPALUMOHANbHBIE, WPpPALMOHAIbHBIE, [OKAa3aTelbHbIE, CTENEHHBbIE, JOrapuPpMHUUECKHE,
TPUTOHOMETPUYECKUE YPABHEHUA U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIEPHUPOBATH IOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHUe, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YPABHEHUIl M HEPABEHCTB, PABHOCUIBHOCTb ypPaBHEHUH, HEPABEHCTB U
CUCTEM; YMEHHE pEILIaTh YypaBHEHM:dA, HEPABEHCTBA M CHUCTEMBl C IOMOLIBIO DPA3IUYHBIX MPUEMOB; pEIIATh YPAaBHEHUA,
HEPABCHCTBA U CUCTCMBI C MAPaAMETPOM; IIPUMEHATH YPaBHCHUA, HCPABCHCTBA, X CUCTCMbI UIA PCHICHUA MATCMATHYCCKUX 3a1a4
W 3a/1a4 U3 PA3IUYHBIX 00JacTel HAyKH U peaJIbHON JKU3HU




Kox nposBepsiemoro
TpedoBaHus

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHON NMPOTrPaMMbI
cpeHero oomero o0pazoBaHusi

VYMeHHe OorepupoBaTh MOHATUSAMH: (YHKIHS, YETHOCTh (DYHKIUH, IEPHOAUYHOCTh (DYHKIUH, OTPaHHYCHHOCTH (DYHKIUH,
MOHOTOHHOCTH (DYHKIIUH, SKCTpEeMyM (YHKIMU, HANOOJIbIIee U HANMCHBIIIee 3HaUYCHNS (DYHKIMH HA MIPOMEKYTKE, HelpephIBHAS
GyHKIMS, acUMITOTH rpaduka (yHKIHMH, TIepBas W BTOpas MPOU3BOMHAS (DYHKIIUH, TEOMETPUYCCKHA W (PU3UICCKHA CMBICIT
MPOU3BOIHOM, TIEPBOOOpa3Hasi, ONpeIeIEHHBI HHTETPall; YMEHHE HaXOIUTh aCUMIITOTHI rpadyka (GYHKIHH; YMEHHE BBIYUCISATD
MIPOU3BOJHBIE CYMMBI, TPOHU3BEIACHHS, YaCTHOTO M KOMIO3MLMU (PYHKIMHA, HAXOAUTh YpaBHEHHME KacaTelbHOU K rpaduky
(GYyHKLIMY; yMEHHE HAaXOIUTh MPOU3BOJHBIEC IEMEHTAPHBIX (PYHKIMH; yMEHHE HCIOJIb30BATh IIPOU3BOIHYIO JUISl HCCIIEIOBAHUS
¢GbyHKUIMH, HAXOIUTh HAWOOJBIIME M HaUMEHbIIME 3HAYeHMs (QYHKUUH; CTPOUTHh IpaMKH MHOTOWIEHOB C HCIIOJIB30BaHUEM
arnmapata MaTeéMaTU4€CKOro aHajlini3a; NPpUMCHATL MPOU3BOAHYIO JISI HAXOXIACHUSA HAWITYUIICTO PCUICHUSA B IIPUKIIAAHBIX, B TOM
YHClie COLMAIbHO-IKOHOMUYECKMX W (U3NYECKUX 3a/adax; HaXOAWTH IUIOMIAAW U OO0BEMBI (UTYp C MOMOIIBIO HMHTErpaa;
HPUBOMTH IPUMEPBI MATEMATHYECKOTO MOJICITMPOBAHHS C TOMOIIBI0 A (epeHINATBHBIX YPaBHEHHIHA

VYMeHHe onepupoBaTb HOHATUSAMHU: rpaduk (GYHKIUM, oOpaTHas (QYHKUMSA, KOMIO3MLMS GYHKIMHA, JUHEHHas (QYHKIMS,
KBaZipaTuyHas (QYHKLIMSA, paluoHaibHas (QYHKLUs, cTeneHHas (QyHKUus, TpUrOHOMeTpUdeckue (GYHKIUHM, OOpaTHbIE
TPUTOHOMETPUYECKHE ¢GyHKLMY, IIOKa3aTesbHas
u norapudmuueckas (yHKIHMH; yMEHHE CTPOUTh IpadUKu H3y4YeHHBIX (YHKLUH, BBIIOJIHATH HpeoOpa3oBaHus TpaduKoB
GyHKUIMH, MCNONB30BaTh TpauUKM JUIsI MU3YyYCHHs NPOLIECCOB M 3aBUCHMOCTEH, IPU PELICHUM 3a1ady M3 APYTruX y4eOHBIX
NPEeIMETOB M 3aJau U3 pealbHOW JKM3HU; BBIpaKaTh (OpMyJIamMH 3aBHCHMOCTH MEXIy BEIMYMHAMH; HCIIOJIB30BaTh CBOMCTBA
u rpaduku byHKIMH Uit peleHus YpaBHEHHUH, HEPaBEHCTB u 3a1a4
C IapameTpamMu; H300paskaTh Ha KOOPAMHATHON IMJIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHUH, HEPAaBEHCTB M UX CUCTEM

VYMeHue pelmaTts TEKCTOBBIE 337a4K Pa3HBIX THIOB (B TOM UYHUCIIE HAa NPOLIEHTHI, AOJIM U YacTH, HA ABUKEHUE, PaOOTy, CTOUMOCTh
TOBapOB U YCIYT, HAJOTH, 33Ja4d M3 OOJIACTU YNpPaBICHUS JIUYHBIMU M CEMEHHbIMU (pUHAHCAMM); COCTABIATH BBIPAKEHHUS,
YpaBHEHUSA, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIENOBATh IIOJIy4YEHHOE pPEIICHHE U OLCHUBATh
IIPaBJOIOI00HOCTh PE3yJIbTATOB; YMEHHE MOJEIUPOBATh pealbHbIE CUTYallMd Ha SI3bIKE MATEMAaTHKH; COCTABIATH BBIPAKCHMUS,
YPaBHEHUS, HEPABEHCTBA U MX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIEN0BATh IIOCTPOCHHBIE MOJEIU C UCIIOJIB30BAHUEM alapara
aJireOpbl, THTEPIPETUPOBATH MOJTYUEHHBIH Pe3yIbTaT

VYMeHue omnepupoBaTh IMOHATUSAMH: CpElHEE apUPMeTHUecKoe, MeAuaHa, HauOoJblllee U HAUMEHbIIEE 3HAYECHHUS, pa3Max,
JMCIepcusi, CTaHAAPTHOE OTKIOHEHME YHCIOBOrO Habopa; YyMEHME W3BIEKaTb, WHTEPIPETHPOBATH HMHGPOPMALHIO,
NPEJCTAaBICHHYI0O B Ta0IuIax, Ha JAuarpamMmax, rpa@ukax, OTPa)Kalollyl0 CBOMCTBA pealbHbIX IPOLECCOB U SIBJICHUIL;
IPEACTaBIATh MH(OPMALMIO C MOMOLIbIO TAOJIUI[ M AUarpaMM; HCCIENOBAaTh CTAaTUCTUYECKUE JaHHbIE, B TOM YHUCIE C
MPUMEHEHNEM TpapUUECKUX METOAOB U MIEKTPOHHBIX CPEJICTB; TpapUUECKH HCCIE0BATh COBMECTHBIE HAOIIOCHHS C TOMOILBIO
JyarpaMM pacCEUBaHUs U JTUHEHHOU PErPECCHA

YMeHne omnepupoBaTh MOHATHSIMM: CIy4YalHBIM ONBIT M CIy4allHOE COOBITHE, BEPOSITHOCTH CIy4alfHOT'O COOBITHS; YMEHHE




Kox nposBepsiemoro
TpedoBaHus

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHON NMPOTrPaMMbI
cpeHero oomero o0pazoBaHusi

BBIYHCIIATh BEPOSTHOCTh C HCIONb30BAaHHEM TpaHUeCKHX METOMOB; HPUMEHSITH (OPMYIBl CIOXKCHUS W YMHOXCHHS
BEpOSTHOCTEH, (OpMyNy TIOJHOH BeposTHOCTH, (opmyny bepHymm, komOuHaTopHBIe (aKThl H (OPMYINBI; OIICHUBATH
BEPOSITHOCTH PEATBHBIX COOBITHH; yMEHHE OICPUPOBAThH IMOHATHSIMHU: CIydallHas BEIWYMHA, PACIpE/IeICHHE BEPOSTHOCTEH,
MaTeMaTU4ecKoe OXHIAaHWe, AWCIEePCHS W CTaHJAPTHOE OTKIOHCHHE CIyYailHOW BeNWYHHBI, (YHKIHMU paclpenelieHHus |
IJIOTHOCTH PAaBHOMEPHOI'O, IIOKAa3aTCJIbHOI'O WM HOPMAJIbHOI'O pacnpe/:[eneHI/H?I; YMCHHUE HCIIOJIB30BATh CBOMCTBA HU3YUCHHBIX
pacrpenesieHuid Uisi pelIeH s 3a1a4; 3HAKOMCTBO C TOHSITHUSMU: 3aKOH OOJIBIIMX YMCEI, METO/bI BBIOOPOYHBIX HCCIICIOBAHUMN;
YMEHUEC I[IPUBOJUTH IPUMCPBI MNPOSABJICHUSA 3aKOHA OOJIBIIINX YHCET B IIpUPOAHBIX H O6HICCTBCHHI)IX ABJICHUAX; YMCHHC
ONEPUPOBATh TOHATUSMHU: COYCTAHHE, MEPECTAHOBKA, YUCIO COYCTAHUH, YHCIIO TEepPeCTaHOBOK; OMHOM HBIOTOHA; yMeHue
MMPUMCHATH KOM6I/IHaTOprIC (I)aKTBI U pacCyxxaeHusa Jis1 pPCHICHUA 3aAad; OUCHUBATb BCEPOATHOCTU PCaAJIbHBIX CO6I>ITPII>’I;
COCTAaBJIATh BEPOSITHOCTHYIO MOJICNIb M HHTEPIPETHPOBATH ITOJTYYCHHBIN pe3yJbTaT

YMeHue onepupoBaTh MOHATHAMH: TOYKA, MpsMasi, IUNIOCKOCTb, NMPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYUHA YIJIA, TUIOCKUH Yrod,
JBYTPAHHBIN yroj, TPEXTPaHHBIA YroJ, CKpEUIMBAIOLIMECS NpsSMble, MAPAIIEIbHOCTh U MEPHEHIUKYJISAPHOCTh MPSMBIX U
IUIOCKOCTEH, yrojl MEX1y MPSMBIMH, YTOJI MEXAY HPSMOM U IIIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSIMH, PACCTOSHUE OT TOYKHU 10
IUIOCKOCTH, PAaCCTOSIHUE MEXKIAY NPSMBIMHM, PACCTOSIHME MEXIYy IUIOCKOCTSAMM; YMEHHUE HCIOJIb30BaTh IIPU PEIICHUU 3a1ady
n3ydeHHble (aKThl M TEOpEeMbl IUIAHUMETPUHM; YMEHHE OLEHMBATh pa3Mepbl OOBEKTOB OKPYXAIOWIIETO MHpA; CTPOHUTH
MaTEMaTHYECKHUE MOJIEJIH C TIOMOIIBIO FTEOMETPUUECKUX ITOHSITHI U BEJIMYUH, PEHIATh CBI3aHHbBIE C HUMU PAKTUYECKUE 3a1a4l
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YMeHue onepupoBaTh MOHATUSAMHU: IUIOMIATL (QHUTYpBl, 00bEM (GUrypbl, MHOTOTPAHHUK, MPABUILHBIH MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHMKA, KyO, mapajiesienure]], mpu3Ma, nupaMmuia, Gurypa u NOBEpXHOCTh BpallleHHs, LWIMHAP, KOHYC, map, cdepa,
wiomanab cdeppl, IUIONAAF TOBEPXHOCTH MHUPAMUIBI, TPU3MBI, KOHyca, IUIMHApPA, O0BEM Kyba, NPSAMOYroJbHOTrO
napajuiefienunesna, NUpaMuibl, OpU3Mbl, [UJIMHApPA, KOHYyca, LIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHUS KOHyca U LWIMHIPA,
napajJieNibHble OCH WJIM OCHOBAaHMIO, CEUCHME Ilapa, MJIOCKOCTh, Kacaromascs cdepsl, LIINHApPA, KOHYCa; YMEHHE CTPOUTh
CeueHHe MHOTOrpaHHHMKa, M300pakaTh MHOTOIPaHHHMKH, (UTYpbl M TOBEPXHOCTH BpAIIEHUS, UX CEUYEHHUS, B TOM 4YHCIE C
MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSTHh CBOMCTBA I€OMETPUYECKHUX (UIYp, CaMOCTOSTENHHO (OPMYIHPOBATH
OTIpEIeJICHHS] U3Y4aeMbIX (UTyp, BBLABUIaTh 'MIIOTE3BI O CBOMCTBAaX M NMPHU3HAKAX T€OMETPUYECKUX (HUTyp, 0OOCHOBBIBATH WU
OIpOBEpraTh HX; YMEHHE TMPOBOANUTH KiIACCUPUKANMIO (UTYp TO PA3IUYHBIM [PU3HAKAM, BBIIOJIHATE HEOOXOIUMBbIE
JIONIOJTHUTEJIbHBIE IOCTPOCHUS
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YMeHue onepupoBaTh NOHATHSAMU: IBUKEHHUE B MPOCTPAHCTBE, MapalIENbHbII NEPEHOC, CHMMETPHUS Ha IUIOCKOCTU U B MPOCT-
paHCTBE, MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHbIE (PUTYpHI; YMEHHE pacro3HaBaTh paBHbIE U MOJOOHBIE (PUTYpHI, B TOM
YHUCJIE B MPUPOAE, HCKYCCTBE, ApPXUTEKTYpE; HCIIOJIb30BAaTh T€OMETPHUUYECKHE OTHOLIECHHSA NPHU PELICHWH 33Ja4; HaXOIWUTh
TeOMETPHUYECKHE BETMUUHBI (JUTMHA, YTOJI, TUIOMIalb, 00BEM) MPHU pEelIeHUH 3a/1a4 U3 APYTrUX YIeOHBIX IPEIMETOB U U3 peaTbHON
KU3HU; YMEHHE BBIUYUCISATh T€OMETPHUYECKHE BEIMUYWHBI (JTMHA, YTOJI, TUIOMIANlh, O0BEM, TUIOMIAh MOBEPXHOCTH), MCTIOIB3YS




Kox nposBepsiemoro
TpedoBaHus

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHON NMPOTrPaMMbI
cpeHero oomero o0pazoBaHusi

u3y4eHHbIe (JOPMYIIBI M METOIBI, B TOM YHUCJIC: IUIOMAlh TIOBEPXHOCTH IUPAMHUIbI, IPU3MBI, KOHYCa, [IMIHHAPA, TUIOMAab chepsl;
00BEM Kyba, psSIMOYTOJIBHOTO TapajUieenuIieia, THPAMIIbI, TPU3MBI, HWIHHAPA, KOHYCa, IIapa; YMEHHE HAXOIUTh OTHOIICHUE
00BEMOB MOTOOHBIX UTYDP
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YMeHue onepupoBaTh NMOHATHAMHU: NPSMOYIOJbHAs CUCTEMA KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTODA,
CyMMa BEKTOPOB, IPOU3BEIEHHUE BEKTOpAa Ha YMCJIO, PA3JIOKEHHE BEKTOpa IO 0a3uCy, CKaISpHOE IPOU3BEAEHHE, BEKTOPHOE
IIPOU3BENIEHUE, YrOoJd MEXIy BEKTOPAMH; YMEHHE UCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ Ui pEIICHUs
reOMEeTPHUECKHUX 3a/1a4 U 3a1a4 JIPYTUX YU4EOHBIX NPEIMETOB
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YMeHnue BbIOMpaTh MOAXOMALIMN METOM AJIS PEUIeHHs 3aJauM; NOHMMaHUE 3HAYMMOCTH MAaTEMaTHKH B U3Y4YEHHUU HPUPOIHBIX
1 OOIIECTBEHHBIX NPOLECCOB M SBJICHUH; yYMEHHE pAClO3HABaTh MPOSIBICHUE 3aKOHOB MAaTE€MaTHKH B HMCKYCCTBE, YMEHHE
MIPUBOJUTH MPUMEPHI MATEMAaTUUYECKUX OTKPBITUH POCCUIICKOM U MUPOBOM MaTEMaTUYECKON HayKu

7. MEPEYEHB DJIEMEHTOB COJEPXKAHUS, TIPOBEPSIEMBIX HA EI'D 10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Umcna v BBIYUCICHUS
1.1 HatypaJibHble 1 nenble uncia. [Ipu3Haku 1enMMOoCTH HEbIX YUCel
1.2 Parnmonanbabie uncna. OOBIKHOBEHHBIC U IECATUYHBIE IPOOH, MPOIICHTHI, 0ECKOHEYHBIE IEPUOTUIECKUE TPOOH
1.3 ApudmMeTnueckuii KOpeHb HaTypaJbHOU cTeneHu. JIeHCTBHS ¢ apuMETHIECKUMHI KOPHSIMHU HATypaJIbHOW CTETICHH
1.4 Crenens ¢ 1eabIM nokazatesieM. CTeneHb ¢ pallMoOHAJIbHBIM NoKa3arenaeM. CBONWCTBA CTENIEHU
1.5 CuHyC, KOCHHYC M TAHT€HC YHCIOBOT0 apryMeHTa. APKCHHYC, apKKOCHHYC, ApKTAHI€HC YHCIOBOTO apTyMEHTa
1.6 Jlorapudwm gncrna. JlecsiTnanbie v HATypaJIbHBIE JOTrapru(MbI
17 JeiicTBUTENbHBIE YMCTIA. ApI/I(l)MeTI/IIIeCKI/IeU omnepanuu ¢ AeUCTBUTENbHBIMU dMciaaMH. [IpuOIMKEHHBIE BBIYMCICHMS, MpPAaBHJIA OKPYTJICHHUS,
NPUKHUJIKA U OIICHKA pe3yJIbTaTa BhIYMCICHUI
1.8 [IpeoGpa3oBaHue BbIpaKeHUH
1.9 KommekcHsie yncna
2 YpaBHeHMsI 1 HEPaBEHCTBA




Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
2.1 [enbie 1 poOHO-pallMOHATILHBIE YpaBHEHHS
2.2 WppaumoHanbHble ypaBHEHUS
2.3 TpuroHomeTpruvecKre ypaBHCHHUS
2.4 [TokazarenbHble U JorapuMUIECKUE YpaBHEHUS
2.5 Ienbie u poOHO-pallMOHATLHBIE HEPABEHCTBA
2.6 HpparnmoHaibHbIe HEpAaBEHCTBA
2.7 [TokazarenbHbIe U TorapuMHUUECKUE HEPABEHCTBA
2.8 TpUroHOMETPpUYECKHE HEPABEHCTBA
2.9 CHcTeMBl ¥ COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 YpaBHEeHHsI, HEpaBEHCTBA M CUCTEMBI C ITapaMeTpaMu
2.11 Martpuiia CUCTEMbI JIMHEHHBIX YpaBHEHUH. OnpeaeanTens MaTPUIIbI
3 DyHKIMK U rpaduku
31 OynHkims, crnocodsl 3ananus ¢yHkuuu. I'padux ¢yHkunu. B3anmHo oOpathble QyHKiuu. YérHble n HeuéTHble ¢(yHkuuu. Ilepmomuueckue
byHKIMH
39 OOnacte onpefeneHuss ¥ MHOXXECTBO 3HaueHW ¢yHkumu. Hymu ¢ynkiun. [IpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTHU
¢ynknun. MakcuMymbl 1 MUHIMYMBI QyHKIMH. HanOomnbiiee 1 HanMeHblIee 3HaueHne (YHKIMU Ha TPOMEKYTKE
3.3 CreneHHast QyHKIMSI ¢ HATYpaJIbHBIM U LIeJIbIM noka3aTeneM. E€ croiicTBa u rpaduk. CBoiicTBa 1 rpaduk KOpHs N-Oi CTENeHU
3.4 Tpuronomerpuueckue GyHKIMU, UX CBOICTBA U rpaduku
3.5 IToka3zaTenbHas U norapudmudeckas GyHKIMH, X CBOWCTBA U rpaduku
3.6 Touku pa3pbiBa. AcuMnToTsl rpagukoB ¢yHkuui. CBoicTBa QYHKINH, HENPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CITOCOOBI 3aaHNs MOCIEI0BATEILHOCTEN
3.8 Apudmernueckas 1 reomerpudeckas nporpeccuu. @opmyia CI0KHBIX TPOIICHTOB
4 Hauana maTemMaTHueckoro aHaansa
4.1 [IpousBoanas pynkumu. I[lpon3BoaHbIe 3€MEHTAPHBIX PYHKINN
492 [TprmeneHne nponu3BOAHOM K MCCIeJOBaHUIO (DYHKITUI HA MOHOTOHHOCTD U 3KCTpeMyMbl. HaxoxieHre HanOobIero 1 HAMMEHbBIIETO 3HAYCHUS
(YHKIIMH HA OTpe3Ke
4.3 [TepBoobOpasnas. MuTerpan
S MHoecTBa 1 JJOTHKa
5.1 MHoecTBO, onepaiuu HaJl MHOKecTBaMu. J{narpammel Ditnepa — BenHa

5.2

Jloruka




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

6 BeposaTHOCTh U cTaTHCTHKA
6.1 OrnucarenpHas CTaATUCTHKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 I'eomerpust
7.1 DuUrypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ ¥ MIJIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHuKH
7.4 TeJa ¥ NOBEPXHOCTH BpalllEHUs
7.5 KoopauHath! 1 BEKTOPHI




