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HHOACHUTEJIBHAA 3AIIMCKA

Pabouvas mporpamma yduebHoro kypca «['eomerpus» 6a30BOTO YPOBHS IJIsI 00YUYAIOIIUXCS
10 —11 kmaccoB pa3paboraHa Ha ocHOBe DelepaibHOr0 roCyJapCTBEHHOTO 00pa30BaTEIbLHOIO
CTaHJapTa cpenHero oomero obpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
OPEIbSABISEMBIX K MaTEMaTHUECKOMY OOpa30BaHHIO, U TPAIULUI POCCHICKOro 0Opa30BaHUS.
Peanu3zanus  nmporpamMMbel  oOecneumBaeT — OBJIAJCHME  KIIOYEBBIMM  KOMIETEHLUSIMH,
COCTABJIIOIIMMH OCHOBY JUISI CaMOPA3BUTUSI M HENPEPBIBHOTO 00pa3oBaHMs, LEIOCTHOCTh
OO0IIEKYIbTYPHOTO, INYHOCTHOTO U NIO3HABATEIILHOTO Pa3BUTHS TMYHOCTH 00YYaIOLTHXCS.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca TeOMETpUM Ha YpOBHE CpeaHero oomero oOpa3oBaHUS
00ycJIOBJIeHa NPAKTUYECKOH 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX pe3yJbTaToB
00y4YeHHs TEOMETPHH B HANPABICHWU JIMYHOCTHOTO PA3BUTHS OO0yYaromuxcs, (GOPMHUPOBAHUS
(yHKIMOHATBHOM MAaTeMaTU4YeCKOW TIpaMOTHOCTH, HM3YyYEHHUS APYTUX Y4YeOHBIX IUCHUIUIMH.
Pa3BuTtne y oOyuaromuxcss NpPaBHIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKIACHUU
reOMETPUYECKUX aOCTpaKUUii, COOTHOLICHUH PEabHOIO U UJCATbHOI0, XapaKTepe OTPAKCHHS
MaTE€MaTUYECKON HAayKOM SIBJICHUH U IPOLECCOB PEAIBHOIO MHPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIK MaTeMaTUYeCKOro MOJEIUPOBAHUS B HAyYHOM I[IO3HAHUM U B IMpaKTHKE
croco6cTByeT (OPMHPOBAHHIO HAYYHOTO MHPOBO33PEHHUS Y4YAIIUXCS, a TakKXKe KauecTB
MBILIUIEHUS], HEOOXOAUMBIX JUIS a[anTallii B COBPEMEHHOM OOIIeCTBE.

I'eomerpust siBisiercss oqHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHErO OOIIero
0o0pa3oBaHMs, TaK KaK O0OECIeYMBAECT BO3MOXKHOCTh M3YYCHHs KaK IHCIUIUIMH €CTECTBEHHO-
HAYYHOU HAINPaBJIICHHOCTH, TaK U TYMaHUTApHOM.

Jlornyeckoe MbIIICeHHE, (HOpMUPYEMOe MPH H3YyYCHHH OOYYaroIUMHCS HMOHATHHHBIX
OCHOB TEOMETPUM M TIOCTPOCHUM IEMOYKU JIOTUYECKHX YTBEPXKICHUH B XOJ€ pELICHHUs
TEOMETPUYECKUX 3a/lad, YMEHHE BBIIBUTaThb W ONPOBEPraTh THIIOTE3bl HETOCPEICTBEHHO
UCIIONB3YIOTCSL TPHU PEIICHWH 337ad €CTeCTBEHHO-HAyYHOTO LHMKJIA, B YaCTHOCTH M3 Kypca
busuky.

YMeHne OpHeHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTSIX
NesITeIbHOCTH YesioBeka. OpUeHTaIs YelloBeKa BO BPEMEHH M MTPOCTPAHCTBE — HEOOXOANMOE
YCIIOBUE €T0 COLUATBHOIO OBITHS, (hOpMa OTPaKEHHSI OKPYIKAIOIIEr0 MUPA, YCIOBUE YCIIEUTHOTO
MO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JEHCTBUTEIIBHOCTH. OnepupoBanue
POCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSCT Pa3HbIC BUABI yUeOHOHN M TPYIOBOH NESTEIHHOCTH,
SBISICTCS OAHMM W3 TPOPECCHOHATBHO BaXXHBIX KA4eCTB, IOITOMY akTyalbHa 3ajava
(hopmMupoBanus y 00y4daromuxcsi IPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUAHOCTH 0Opa3HOTO
MBIIIJIEHUS] — CYIIECTBEHHOI0 KOMIIOHEHTA B MOATOTOBKE K MPAKTUYECKOH JEsTEeIbHOCTH IO
MHOTHM HarpaBJICHUSM.

Lenb ocBoeHUs MporpaMMel yaeOHOTO Kypca «['eomerpus» Ha 6a30BOM ypoBHE 00yUIECHUS
— 00meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIONIMXCS Uepe3 oOecredeHue
BO3MOXHOCTH MPUOOPETEHUSI U UCIOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPUYECKUX 3HAHUHN U
JeCcTBUH, CrIeU(pUUHBIX TEOMETPHUU, BO3SMOXHOCTH YCIEITHOTO MPOI0JDKEHHS 00pa30BaHus MO
CHEIHUATBHOCTSM, HE CBA3aHHBIM C IMPUKJIATHBIM HCIIOJIB30BAaHHEM T€OMETPHH.



[Iporpamma mo reomMeTpun Ha 6a30BOM YPOBHE MPEAHA3HAUCHA JUIS 00YUYaIONINXCS CPEAHEH
IIKOJIBI, H€ HUCIIBITBIBABIIUX 3HAYUTCIIbHBIX 3anyIIH€HHfI Ha YpPOBHE€ OCHOBHOI'O O6III€FO
obpazoBanus. Takum oOpazom, oOydaromuecss Ha 0a30BOM ypOBHE JOKHBI OCBOWUTH OOIIHE
MaTeMaTHYECKUEe YMEHUS, CBSI3aHHBIE CO CIEeM(UKOI TeOMETPHH U HEOOXOAUMBIC JUIS JKU3HU B
COBpeMEHHOM ob1ecTBe. Kpome 3T0oro, oHM MMEIOT BO3MOKHOCTh M3YYHUTh T€OMETpHIO Oolee
FJIY60KO, €ClIni B HaﬂBHeﬁmeM BO3HUKHET HCO6XO,Z[I/IMOCTB B TCOMCTPUYCCKUX 3HAHUAX B
npodeccrnoHaNbHOM e TENbHOCTH.

JIOCTIDKEHHE TIeNT OCBOCHUS MPOTPaMMBbl 00ECIIEYHBACTCS PEIICHHEM COOTBETCTBYIOIINX
3anay. [IpuopureTHRIMU 3a1a4amMu ocBoeHUs Kypca «['eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax sBISIOTCS:

e (opMupoBaHHME NPEACTABICHUS O TEOMETPHUHM KaK YacTh MHPOBOH KyJbTYpbl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPAHHMKAX U TeJaX BpalleHUS Kak o
BaXXHEUIIINX MaTeMaTHYECKUX MOZCIIAX, MO3BOJAIOINIUX OIMHCBIBATE U U3Yy4YaTh Pa3HbIC
SIBIICHHSI OKPY’KaIOIIETO MUPA;

e (¢dopMHpOBaHHE YMEHHS pacCIllO3HABaTh Ha 4YEpTEkKaxX, MOJETSAX U B pEaJTbHOM MHpPE
MHOTOTPaHHHMKH U TeJla BpaIllCHUS;

e OBJIQJICHWE METOAaMH pEUICHHWs 3aJa4 Ha T[OCTPOCHHS Ha H300paKEeHUIX
POCTPAHCTBEHHBIX (UTYD;

e (opMupOoBaHHE YMEHUS ONEPUPOBATh OCHOBHBIMHU IMOHSTHSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIllEHHUs] U UX OCHOBHBIMH CBOMCTBaMHU;

e OBJIQJICHUE aJNTOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3ajad; (OPMHPOBAHUEC YMEHUS
NPOBOJAUTHL  HECJIOXHBIE  JOKa3aTellbHbIE  PAcCCYXKIACHHsT B  XOJA€  peIleHUus
CTEPEOMETPUYECKUX 3a/1a4 U 33/1a4 C IPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH  0Oydarommxcs,
IIO3HaBaTEILHOU AKTUBHOCTH, UCCJICIOBATCIIbCKUX yMeHI/II\/JI, KPUTHYHOCTH MBIIIJICHHAA

e (opmupoBanue (HYHKIMOHAIBLHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH: yMCHHE
Pacrio3HaBaTh MPOABJICHUA TCOMETPUUCCKUX HOHHTHﬁ, 00BEKTOB U SaKOHOMepHOCTefI B
peaTbHBIX JKU3HEHHBIX CUTYallUsIX W MPHU W3YYCHUH JPYTHX Y4YEOHBIX TPEIMETOB,
NPOSIBJICHUSI 3aBUCUMOCTCH M 3aKOHOMEPHOCTEH, (OpMYIMpPOBATh WX HA S3bIKE
reoMeTprun n CcO31aBaTh TCOMCTPHUUICCKUC MOACIN, NPpUMCHATH OCBOCHHBIN
FGOMeTpI/ILIeCKI/Iﬁ amnmnapar [ pCHICHUA  [MPAKTHUKO-OPUCHTHUPOBAHHBIX  3a4a4,
UHTEPIPETHPOBATH U OIICHUBATH TOJYYCHHBIC PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUN

B HA4YaJIC €ro U3y4UCHUA 3ala4, pCHIACMbIX Ha YPOBHC HHTYUTUBHOI'O IIO3HAHUS, U OHpeI[eHéHHBIM
o0pa3oM opraHu3oBaHHas paboOTa HaJ HUMHU, YTO CIIOCOOCTBYIOT PAa3BUTHUIO JIOTHYECKOTO M
NPOCTPAHCTBEHHOTO  MBIIUICHHS, CTHUMYJIUPYET NPOTCKAaHWE WHTYHTHUBHBIX IIPOIIECCOB,
MOTUBHUPYET K JAIbHEHIIIEMY U3yUCHHIO ITPEIMETA.

[Ipennourenne oTHAéTCs HArISAIHO-KOHCTPYKTUBHOMY METOAYy OOYy4YeHHs, TO €CTh
TCOPCTUUCCKHUEC 3HAHUA HUMCKOT B CBOCH OCHOBE YYBCTBCHHOCTD HpeI[MeTHO-HpaKTI/IqGCKOﬁ
JeATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX NIPECTABICHUH Y YUAIIUXCS B KYpCe CTEPEOMETPUHU
NPOBOJUTCS 3a CUET PEUICHHs 3a7ad Ha CO3JaHHe IPOCTPAHCTBEHHBIX OOpa3oB M 3ajad Ha
OTIEpUpPOBAaHUE MPOCTPAHCTBEHHBIMU OOpazamu. CozmaHue oOpaza MPOBOAUTCS C OMOPOM Ha
HarjsiIHOCTh, a ONICPHUPOBAHUC 06pa30M — B YCJIOBHUAX OTBJICHCHUSA OT HAITIAAHOCTH, MBICJICHHOT' O
M3MEHEHHS €r0 HCXOHOTO COAEPIKaHusI.



OcHoBHblE conepkaTenbHble JuHUM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpaHHukmn», «lIpsiMbple U IIJIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus», « BekTopsl u
KOOpJUHATHI B TpocTpaHcTBe». DopMupoBaHHe TOTHYECKUX YMEHUH pacipeieseTcs] He TOJIbKO
[0 COJAEP)KaTeNIbHBIM JIMHUAM, HO M N0 rojaM oOydyeHHs Ha YPOBHE CpEIHEero oOIlero
o0Opa3oBaHusl.

Conepxxanue o00pa3oBaHMS, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
paboyeil mporpamMmsbl, pacpeIeIEHHBIM 10 TofaM 00y4YeHHsl, CTPYKTYPHUPOBAHO TaKUM 00pa3om,
YTOObl  OBJAJIEHUE TIEOMETPUYECKMMU MOHATUSMHM M HaBbIKAMHM  OCYLIECTBISUIOCH
IOCJIEIOBATEIbHO U IIOCTYNATENbHO, C COOJIIOJICHMEM NPHUHIMIA [PEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHHUS BKITIOYAINCH B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPECTaBICHUN 00yUYaromuXCs,
paciupsis ¥ yriryossis e€, o0pasys IpoYHble MHOYKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue reomerpuun orBoauTcs 2 yaca B Henento B 10 kinacce u 1 yac B Henento B 11
KJIacce, BCEro 3a ABa roja o0ydeHus - 102 yaeOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IIOCKOCTH B POCTPAHCTBE

OcHoBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTb, TpocTpaHcTBO. [lonsTre
00 aKCMOMAaTHYE€CKOM MOCTPOCHUH CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX.

B3anmHoOe pacronoxeHue npsMbIX B MPOCTPAHCTBE: MEPECEKAIONTUECs, MapalieIbHbIE 1
CKpemuBawmuecss npsaMmbsle. llapannenbHOCTh MNPSMBIX M IMJIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble OpsIMble B IMPOCTPAHCTBE; MAPAIETBHOCTh TPEX MPSIMBIX; MMAPATUICIbHOCTh
OpsIMOMl M TUJIOCKOCTH. YTJBl C COHANPAaBICHHBIMU CTOPOHAMH; YTOJI MEXIY MpSIMBIMH B
npoctpaHcTBe. [lapamnenbHOCTh  IJIOCKOCTEW:  MapajyiedbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TuIocKocTei. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYPHI HA TIOCKOCTHU: TETPadp,
KyO, mapajuieNenumne/; MoCTPOSHHE CEYCHHIA.

[leprieHAUKYASIPHOCTh TPSMOM M IJIOCKOCTH:  MEPIEHAUKYJSIPHBIE TMpsSMbIE B
MPOCTPAHCTBE, TMPSMbIE TMapajuIeIbHbIE W TEPIEHAUKYJIAPHbIE K TUIOCKOCTH, TPHU3HAK
NEPHEHANKYISIPHOCTU IPSIMOM U IITIOCKOCTH, TEOPEMA O MPSMOM NEPHEHANKYISIPHON TNIOCKOCTH.
VYribl B IpOCTPaHCTBE: YIoJl MEKIY IPSIMOM U MJIOCKOCTBIO; IBYTPAHHBINA YTOJl, TUHEHHBIN yrou
IByrpaHHoro yria. [leprneHauKyJsip W HaKJIOHHBIC: PACCTOSHHE OT TOYKHA JI0 IIOCKOCTH,
paccTosiHue OT MPSAMOU 10 TUIOCKOCTH, MPOCKIUs (GUTYPHI HA TNIOCKOCTh. [IeprneHIuKyIIpHOCTh
IUIOCKOCTEH: MpU3HAK MNEpPHEHAUKYISIPHOCTH ABYX IUIockocteil. Teopema o  Tpéx
NePHEHANKYISPAX.

MHOrorpaHHUKHU

[lonsaTe MHOTOTpaHHWKA, OCHOBHBIE OJJIEMEHTHl MHOTOTPAaHHWKA, BBIMYKJIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOIpaHHMKA. [Ipu3ma: n-yroiapHas npusma; rpaHu
Y OCHOBAHUS MPU3MBI; MIPsMasi U HAKJIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS TIOBEPXHOCTH MPHU3MBIL.
[Tapamnenenunen, npsAaMOyroJbHbIN Napajuielienue] U ero cBoicrea. [lupamuaa: n-yroiapHas
nupamMuia, TpPaHW W OCHOBAaHHWE NHUpaMubl; OOKOBas W TMOJHAs IOBEPXHOCTb MHUPAMUJIBL;
NpaBUbHAsl W YCEUEHHas IupamMuja. OJEMEHTbl Npu3Mbl M nupaMmuibl. [IpaBuiibHbIE
MHOTOIPAHHUKHU: MOHATHE MPABUJIBHOTO MHOTOIPAHHMKA; MPAaBUIIbHAS NMPU3Ma U NpaBUIbHAs
NUpaMu/a; MPaBUIbHASL TPEYTOJIbHAS MUPAMUIa ¥ IPABHIBHBIN TeTpadap; Ky0. [IpeacraBienue
0 TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadap, HoaeKa’ap W wukocadap. CeueHus NpPuU3MBI U
NUpamMupbl.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM, IIOCKOCTH.
DJIeMEHThl CHAMMETPHUH B TUpaMuaax, napauienenuneaax, npaBuiIbHbIX MHOIOTPaHHUKAX.

Brruncnenue »neMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [lmomans 00koBOM
MOBEPXHOCTH U TIOJTHOM MMOBEPXHOCTHU MPSMOU MPU3MBI, TUIOIIAIb OCHOBaHH, TeopeMa 0 O0KOBOM
MOBEPXHOCTU MpsiMoi mpu3Mbl. [Imomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIBHON
MUPAMHUJIBI, TEOPEMA O TUIOMIAIN Yceu€HHOM mupamuabl. [lorstre 06 00péme. OOBEM mupaMubl,
MIPU3MBI.

[TonoGubie Tema B mpocTtpaHcTBe. COOTHOIICHHS MEXIY IUIOMIAASMU TTOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TE.

11 KJIACC

Tesa BpanieHus



Hunuuapuyeckass TMOBEPXHOCTb, O0pasylollue LWIMHAPUYECKOH TIOBEPXHOCTH, OCh
LWINHIpUYECKON noBepxHocTU. L{unuHap: ocHoBaHMs M OOKOBasi IOBEPXHOCTh, 0Opasyrouias u
0Cb; IJIOLIAb OOKOBOW U MOJHON MOBEPXHOCTH.

Konuueckasi moBepXHOCTb, 00pasyloniye KOHUYECKOH IMOBEPXHOCTH, OChb M BEpIIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: OcHOBaHMe M BepLIMHA, OOpasyromias M OCh; IUIOLIA/lb
OOKOBOW M TIOJTHON TMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasyloliyde W BBICOTA; OCHOBAaHHS U
OO0KOBas MOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOHIa[b NOBEpXHOCTH cdepbl. Bzammuoe
pacrnosioxxeHue chepbl M IIIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; MmIoaas cQepsl.

N300pakenne Ten BpaleHUs Ha MII0CKOCTH. Pa3BépTka MIIMHApPA U KOHYyCA.

KomOunanuu Ten BpalieHuss ¥ MHOTOTPAaHHMKOB. MHOTOTrpaHHHK, OMHUCAHHBIM OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK, UM TEJIO BPAIllCHUS.

[Tonstne 06 o0béme. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
IpSMOYTOJIBHOTO Napayiesienuea u cieacTsus u3 He€. O0bpéM nmmaapa, konyca. O0bEM mapa
Y TUTOIIAh ChEpPHI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXKAY IUIOMIAISMHU TOBEPXHOCTEH,
0o0BEMamMu MOAOOHBIX TETI.

Ceuenuss nwiMHapa (MapajuieibHO W NEPHEHAMKYJSPHO OCH), CEYEHHUs KOHyca
(mapanienbHOE OCHOBAHUIO U IPOXOsIlEe Yepe3 BEPIINHY ), CEUSHUs LIapa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocty u B mpocTpaHcTBe. ClI0KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha 4uciio. PasnoxkeHue BekTopa IO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpasuio
napajuienenunena. Pemenue 3aiay, CBSI3aHHBIX ¢ IPUMEHEHUEM IPaBUII IEHCTBUM C BEKTOPAMHU.
[IpsamoyronbHas cucrema kKoopauHaT B mnpocTpaHcTBe. Koopaunatel BekTopa. Ilpocreiiiine
3a/a4yd B KOOpAMHATax. Yroa Mexay BekTopamu. CKalspHOE NPOU3BEIEHHE BEKTOPOB.
Borunicnenue yrioB Mexay NPsIMBIMH U IIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOA NpHU
peLIeHNH TeOMEeTPUYECKUX 3a/1ay.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOrpamMMmbl yueOHOro mnpeamera «MaTemaThkay
XapaKTEepPU3YIOTCS:

I'paxnanckoe BociuTaHue:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKOW TO3UIMM OOydYaromierocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O 4JIEHAa POCCHMCKOro OOIIEeCcTBAa, MPEACTaBIEHUEM O MaTeMaTHUYEeCKHX OCHOBaX
(YHKIIMOHMPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, MTPOLEAYp TPakIaHCKOTO OOIecTBa
(BBIOOPBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJIEUCTBOBATh C COLMAJIBHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKITUSIMH U HA3HAYCHHEM.

IIaTpuoTHYeckoe BOCIMTAHME:

c(hOPMUPOBAHHOCTHIO POCCUICKON TPaKAAHCKOW MACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSIIIEMY POCCHUMCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKCHHUSIM
POCCHIICKMX MAaT€MaTUKOB M POCCUUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCHOJb30BAHUIO ATHUX
TOCTHKEHHUH B IPYTUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAaHMEM JYXOBHBIX LEHHOCTEH pOCCHUHCKOro Hapoaa; CcPOpMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEACHUS, CBA3AHHOTO C MPAKTHYECKUM MPUMEHEHUEM
JOCTH)KEHUM HAayKH U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOWYHBOTO OYIyIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM  OTHOIIEHWEeM K MHpPY, BKIIOYas OCTETUKY  MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEHICHUH, PacCy ACHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pa3InYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTBIO yMEHHUS NPHUMEHAThH MAaTeMaTHYEeCKHME 3HAHUS B HHTEpecax
310poBOro U Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mUTaHKME, COANAHCUPOBAHHBINM PEKUM 3aHATUN U OTAbIXA, peryispHas Guzndeckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUAX CIIOPTHBHO-030POBUTEIHHON
JeSITENIbHOCTHIO.

TpynoBoe BociuTaHUE:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM I[EHHOCTU TPYIONIO0US; MHTEPECOM K Pa3IMYHBIM
chepam mpohecCHOHATLHOW ACSITENFHOCTH, CBI3aHHBIM C MAaTEMAaTHUKON U €€ MPHIOKECHUSIMU,
YMEHHEM COBEpILAaTh OCO3HAHHBIN BBHIOOP Oyayiel mpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIE TIIJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHHUIO Ha IPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKUX 33/1a4 MaTEMAaTUYECKON HANIPaBICHHOCTH.

JKO0JIOTHYEeCKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYPhl, MOHHMAHUEM BIMSHUS COIHAJIBLHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHUEM
I00aNBPHOTO  XapakTepa AKOJOTMYECKUX  MpoOJieM; OpUEHTAalHMel Ha  NPUMEHEHUE
MaTEeMaTUYeCKUX 3HAHUU U1 PEHICHUs 3a/7a4 B 00JIACTH OKPY>KarolIed cpeipbl, MIaHUuPOBaHUS
MOCTYTIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAOLIEN CpeIbl.

LleHHOCTH HAYYHOI0 MO3HAHHUA:



c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKH, TOHUMaHHEM MaTeMaTHUYECKOW HayKH Kak cepsl
YEJI0BEUYECKOM NEATENIbHOCTH, ATANOB €€ Pa3BUTH M 3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIN3ALINY;
OBJIAJICHUEM SI3bIKOM MAaTEMaTUKU U MaTEMaTHUECKON KyJIbTYPOU KaK CPEACTBOM ITIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AECATEIBHOCTh UHIUBUIYAIBHO
U B TpYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeaMeTa «MaTteMaTHKay
XapaKTepu3yIOTCs  OBJAJEHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCMEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCATbHbIMU — PecyIsmUGHbIMU
oelicmeusmu.

1) Yuusepcanvuvie noznasamensusie oeticmsus, obecneuusaiom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0C8oeHue Memooo8 NO3HAHUS OKPYHCAowWe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetl).

Ba3oBble JJornueckue neiicTBUA:

® BBUIBIITh M XapaKTEPU30BATh CYIICCTBEHHBIC MPH3HAKK MATEMaTHYECKUX OOBEKTOB,
MOHSATHI, OTHOUICHUH MEXIy MOHATUSAMH; (HOPMYJIUPOBATH OINPEICICHUS MOHITUH;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIACCH(PHUKAIUN, OCHOBaHHS JJIs1 00001IIeHNs
Y CPaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHAIN3a;

® BOCIPHHHMATH, (POPMYJIHUPOBATh U MPEOOPA3OBHIBATH CYXICHUS: YTBEPIUTEIbHBIC H
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U O0IIUE; YCIOBHEIE;

® BBIABIISATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M POTUBOPEUHS B (haKTax,
TAHHBIX, HAOMIOACHHUSX W YTBEPKACHHSX; IpEIaratb KPUTEPHH IS BBISBICHUS
3aKOHOMEPHOCTEH M MMPOTHBOPCUHIA;

e JleaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIFOUCHHUH TI0 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIIFHO JJOKA3aTeIhCTBA MATEMATUIECKUX YTBEPKIACHUN (TIpSMBIC
U OT TPOTUBHOTO), BBICTPAaWBATh AapPryMEHTAIMIO, MPHUBOAWTH TIPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOIBL;

e BBIOMpaTh CcrocoO perieHus y4eOHOHM 3amauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BEIOUpaTh HanOoIee MOIXOSAIINNA C YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBarelbLCcKUue NeliCTBHA:

® HCIIOJIB30BAaTh  BONPOCHI  KAaK  HMCCICAOBATEIbCKUH  HHCTPYMEHT  TIO3HAHHS,
(bopMyIHpOBaTH BOMPOCHI, (GPUKCUPYIOIIHE MTPOTHBOPEUHUE, MPOOIIEMY, YCTaHABINBAThH
HUCKOMO€ U JaHHOe, (OPMHUPOBATH THUIOTE3Yy, APTYMEHTHUPOBATH CBOK MO3UIIHIO,
MHEHHE;

® TMPOBOJUTH CAMOCTOSITENIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIECIOBAHUE II0
YCTAHOBJICHHIO OCOOCHHOCTE MAaTeMaTH4eCKOTO OO0bBEKTa, SBJICHUS, Ipolecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXKIYy 00bEKTaMU, SIBICHUSMH, IIPOLIECCAMH;

® CcaMOCTOATENbHO (opMyJIupoBaTh OOOOIIEHUS W  BBIBOJALI IO  pe3yjbTaTaMm
NPOBENEHHOTO HAOIIOJICHHS, UCCIICOBaHUS, OLEHHBATh JIOCTOBEPHOCTh MOJIYYSHHBIX
pe3yNbTaTOB, BHIBOJIOB U 00OOIICHHIA;



IMPOTrHO3UPOBATHE BO3MOXKHOEC pa3BUTHUC NIPOLECCCA, 4 TAKKEC BbIABUTATHb ITPEATIOTIOKCHUA
0 €I'o Pa3sBUTHUHN B HOBLIX YCJIOBUAX.

Paborta ¢ unopmanmeii:

BBISIBIIATH A€(DUIIUTHI MHPOPMALIUH, TAaHHBIX, HEOOXOIUMBIX /ISl OTBETa Ha BONPOC U
JUIS pelleHus 3a/1a4u;

BBIOMpaTh MHMOPMAIMIO W3 HCTOYHMKOB PpA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMaTH3HPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (hopMm
IIPEICTABIICHMS;

CTPYKTYpHpOBaTh HMH(POpMAIUIO, TPEACTaBIATh €€ B pa3nuyHbiX (opmax,
WITIOCTPUPOBATh I'padUueCcKy;

OLICHMBATh HAJA&KHOCTh HMHPOpPMAIMU IO CaMOCTOSATENbHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

2) YVuueepcanvuvie kKommyHukamuehnvie oelicmsus, odecneuusaom c@opmuposaHHoCcms
COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.
Oomenue:

BOCIIPUHUMATh U (bOpMy.]II/IpOBaTB CYKIACHUA B COOTBETCTBUHU C YCJIOBUAMU U LCTIAMHA
oOlIeHHsI; SICHO, TOYHO, I'PaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
IHCHMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS MO X0y PELICHHS 3a7a4i, KOMMEHTHPOBATh
TIOJTy4eHHBIH Pe3yJIbTaT;

B X0/ 00CYK/ICHUsI 3a]]aBaTh BOIPOCHI 110 CYLIECTBY 00CYKIAeMOW TEMBI, IIPOOJIEMBbI,
pemaeMoﬁ 3aa4y, BbICKA3bIBATb HACHU, HALICJICHHLIC Ha ITOUCK PCUHICHU, COIIOCTABJIATH
CBOM CYXKXACHHA C CYKACHUAMU APYTUX YHaCTHUKOB AHaJIOora, O6Hapy)KI/IBaTI) pasinuue
U CXOJCTBO MO3MIMI, B KOPPEKTHOW (opme (opMyaupoBaTh pa3HOIIACHs, CBOU
BO3PaXKCHHUS

IPEICTABISATh Pe3yJIbTaThl PEIICHUs 3aa4l, SKCICPHUMEHTA, HCCIICIOBaHHs, TPOCKTA;
CaMOCTOSITENIbHO BBIOMPaTh (pOpMAT BBICTYIUICHUSI C YYETOM 3a/au IMPE3CHTAlUU |
0COOEHHOCTEH ay TUTOPHH.

CoTpyaHnuecTBo:

MOHUMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ WHAUBUIYIBHON paboThI IpH
pelIeHnH y4eOHBIX 3a/1a4; MPUHUMATh [IeJTb COBMECTHOM JESATCIIbHOCTH, TUTAHUPOBATh
OpraHU3allMi0 COBMECTHOM pPalOThI, pacmpeneisiTb BHIbI padoT, IOTOBAPHBATHC,
o0cykaTh MpoIlecC U Pe3yabTaT paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBATh B TPYIIOBBIX opMax padboThl (00Cyx aeHUS, 0OMEH MHEHUM, «MO3TOBBIC
HITYPMBD» U UHBIE); BHIMOIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS
C IPYTHMH YJCHAMH KOMaHJIbl; OIICHUBATh KA4ECTBO CBOETO BKJIA/la B OOIIHIA TPOIYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aHUMOCHCTBHS.

3) Ynusepcanvuvle pecynamuensie oeticmsus, obecneuusaom Gopmuposanue cCMblCl08blX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIUL.
Camoopranu3aunus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 33]]a4H, BHIOUPATh CLIOCO0 peIIeHus ¢ yu€TOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATH BApPUAHTHI PEIICHUH ¢ y4€TOM HOBOI MH(pOpMAIIHH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU TIO3HABATEIHLHOW pe(ICKCUU KaK OCO3HAHHS COBEPIIAEMbIX
JNEUCTBUM W MBICTUTENBHBIX TIPOILIECCOB, WX PE3YyJbTATOB, BIANETh CIIOCOOAMHU



CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLEcca W pe3yJibTaTa PELIEHUS MaTeMaTH4eCKOn
3a/1a4u;

® [peABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYThH IIPU PEUICHUM 3aJaud, BHOCHUTH
KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HalIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3yjibTaTa LEIHM M YCIOBUAM, OOBSACHATH HPUUYUHBI
JOCTMDKEHUSI WM HEIOCTHKEHUS pPe3yJbTaTOB JAEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIAMETHBIE PE3YJIBTATHI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMAasi, INIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX MPU PEIICHUH T€OMETPUUYECKUX
3ajad.

OnepupoBaTh MOHATUAMU: MNAPAVIENBHOCTh W MEPHEHAUKYISIPHOCTh HPSAMBIX U
IIJIOCKOCTEMN.

KnaccuduiupoBats B3auMHOE PacIioNoKEHUE MPSIMBIX M IIIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATHUSMHU: JIBYIPAaHHBIM Yrojl, TpaHUd JBYTpaHHOrO yria, pedpo
JIBYTPAaHHOI'O YIJIa; JIMHEHHBIHN yroJ ABYrpaHHOI'O yIiia; rpaJyCcHas Mepa JBYTrPaHHOIO yIia.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHUK, BBIMYKJIBIH M HEBBINYKJIbI MHOTOTPAHHUK,
3JIEMEHTHl MHOTOI'PaHHUKA, TIPABUIIbHBI MHOTOTPaHHHUK.

PacriozHaBaTh OCHOBHBIE BUbl MHOTOIPAaHHUKOB (IMpaMuja; mpusMa, MpSMOYTOJbHBIN
napajuiejaenumnes, Kyo).

KnaccuduimpoBaTtb MHOTOTpaHHUKH, BBIOMpas OCHOBaHMA JUId  KJIACCH(HKAIUU
(BBIyKJIbIE M HEBBINYKJIBIE MHOTOIPDAaHHUKH; IPaBUJIbHbIE MHOIOTPaHHHMKH; MpSMbIE U
HAaKJIOHHBIE MPU3MBbI, TapaJIeIIETUIIEbl).

OnepupoBaTh NOHATUSAMU: CEKYILas INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHLUIBI TOCTPOCHUS CEUEHH, UCTIONB3YS METO/I CJIEIIOB.

Crpouth ceueHuss MHOIOTPAaHHUKOB METOJOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaAXOXKAEHUE T€OMETPUUYECKUX BEJIMYMH IO 00pa3liaM MU aJropuTMam,
IPUMEHSS] U3BECTHBIE AHAJUTUYECKHE METOJbI NPU PEIICHUU CTAaHAAPTHBIX MaTeMaTHYECKHX
3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy IBYMS TOUKAaMHU, OT TOYKU JO MPSIMOH, OT TOUKU 0
IUIOCKOCTH, MEXY CKPEINBAIOIIUMUCS IPSIMbIMU.

Pemate 3a1aun Ha HAXOXKAEHUE NT€OMETPUYECKHUX BEJIMYMH IO 00pa3liaM WU ajropuTMam,
IPUMEHSSI U3BECTHBIE AHAJUTUYECKHE METOJbl MPU PELICHUU CTAaHAAPTHBIX MaTeMaTHYECKHX
3a/lad Ha BBIYMCIIEHHE YIJIOB MEXJY CKPEIIMBAIOIIMMUCS MPSIMBIMU, MEXAy NpSIMOH U
IUIOCKOCTBIO, MEXK/Y IJIOCKOCTSIMH, JIBYITPAHHBIX YIJIOB.

Bbruncnare 00bEMBI U IUIOIMIAAM TOBEPXHOCTEH MHOIOI'PAaHHMKOB (IpU3Ma, MUpaMuia) ¢
npUMeHeHHneM (popMyJT; BBIYUCIIATH COOTHOILICHHS MEKY IUIOLIA/IIMU [TOBEpXHOCTEN, 00BEMaMu
110JI0OHBIX MHOTOTPaHHHUKOB.

OnepupoBaTh NOHATHUAMU: CHUMMETpPUS B IPOCTPAHCTBE; ILIEHTP, OCb MU IJIOCKOCTh
CUMMETPHHU; LIEHTP, OCh U INIOCKOCTb CUMMETPHUH (PUTYPBI.



W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeKaX U PUCYHKAX.

[IpumensaTy reoMmerpuueckue (axkTbl I pELIEHUS CTEPEeOMETPUYECKHX  3ajad,
TPEANOJIarafonX HECKOJILKO IIAroB PEIICHUs, €CM YCIOBUS NMPUMEHEHHS 3aJaHbl B SIBHOM
dopme.

[IpuMeHATH HpocTEHIINEe IPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI TIPU PEIICHUH CTEPEOMETPHUECKUX 3a/1ad.

[IpuBOAMTH TNpPHMEPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPHPOJEC U IKH3HH,
pacro3HaBaTh MPOSBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHATH MONy4YEHHBIE 3HAHMS HA IIPAKTHUKE: AHAIM3UPOBATH PEAJIbHBIC CUTYAaLlMU U
IPHUMCHATH HN3YYCHHBIC IIOHATUA B mponecce IIOHUCKa PEIICHUA MaTEMaTNUYCCKU
cOpMyTHPOBAHHON TPOOIEMBbI, MOJEIMPOBATh pPEabHbIC CHTYallMH Ha SI3bIKE T'C€OMETPHH,
UCCIIEIOBaTh MOCTPOCHHBIC MOJICNIM C HCIOJIb30BAHUEM T€OMETPUYCCKHUX TOHSATHH U TEOPEM,
ammapara anreOpbl; peniath NPakKTUYCCKUE 33/1auH, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPHUYCCKUX
BCIIMYHNH.

11 KVIACC

OnepupoBaTb NOHATUAMU: LIWINHAPUYECKAs TOBEPXHOCTb, 00pa3yIoIne HIUINHIPUIECKON
MMOBEPXHOCTH; IWIMHJP; KOHUYECKas MOBEPXHOCTb, OOpa3yroliue KOHHMYECKON MOBEPXHOCTH,
KOHYC; c(heprueckasi IOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (MUIUHAP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYSHHS TEJI BPALICHHUS.

KnaccudunupoBaTs B3aMHOE pacrnoyioxkeHue chepsl U MIOCKOCTH.

OnepupoBarh NOHATUSIMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTA, BBICOTA CErMEHTAa;
I1apOBOM CJIOM, OCHOBaHHE 1IAPOBOT0 CJIOS], BBICOTA LIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnate 00BEMBI U TUIONIAIA TTOBEPXHOCTEH TEN BpAIlleHUsl, TEOMETPUICCKUX TNl C
npuMeHeHueM Gopmyi.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHHK, BIUCAHHBIA B chepy M OMHCAHHBINA OKOJIO
cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK WITU TEJIO BPAIICHHUS.

BbIUMCIATH COOTHOIICHUS MEXK/Ty IIJIOMIAAIMH TOBEPXHOCTEH M 00bEMaMH MOJOOHBIX TEJI.

N300paxaTth u3yuyaemble (UIYypbl OT PYKM M C NPUMEHEHMEM IPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPALLCHMUS.

W3Bnekarb, MHTEPIPETUPOBATH U MPe0OpPa30BbIBaTh UHPOPMALIUIO O NMPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTypax, MPeACTaBICHHYIO Ha YepTekaxX U pUCYyHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTRBE.

BrInonaHsaTh ASUCTBUS CI0KEHUSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB U YMHOXKEHUSI BEKTOpa
Ha YMCI0, OOBICHATH, KAKUMHU CBOMCTBAMU OHH 00J1ajatoT.

[IpumeHsATh NpaBUIIO MapasuIesICNIEe .

OnepupoBaTh NOHATUSIMU: JEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKaJIsIpHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY BEKTOPAMH,
CKAJIIPHOE MPOU3BEACHHUE, PACKIIAIbIBATH BEKTOP IO IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.



3aaBath IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensTpr reomerpudeckue (akThl I PEIICHUS CTEPEOMETPUYECCKUX — 3ajad,
MIPEIITOJIAraroIMX HECKOJIBKO IIArOB PEIICHUS, €CJIM YCJIOBHS TPUMEHEHUS 3aJIaHbl B SBHOU
dhopwme.

Pemats mpocreiinime reoMmeTpuyecKre 3aaui Ha MPUMEHEHHE BEKTOPHO-KOOPINHATHOTO
MeTo/a.

Pemarp 3amauM Ha JOKa3aTeNbCTBO MAaTEMATHYCCKHX OTHOIICHHA W HAXOXKICHHE
TCOMETPUYCCKUX BEJIMYHMH 1O 00pa3liaM WU aJIrOpUTMaM, MPUMEHSS W3BECTHBIE METOIBI MPH
pElIeHUH CTaHAAPTHBIX MAaTEeMaTHYECKUX 3a]1a4.

[IpumeHsITh TIpOCTEHIMe MPOTpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIHOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPECOMETPUICCKHX 3a]1ad.

[lpuBOANTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAEC W IKU3HH,
pacmo3HaBaTh MPOSBIIEHNE 3aKOHOB T€OMETPUU B HICKYCCTBE.

[IpuMeHSITh TONyYEeHHBIC 3HAHUS HA TPAKTHKE: aHAIM3UPOBATH PEATBbHBIC CUTYallUd H
NPUMCHATh M3yYCHHBIC TIOHATHS B  MpOIEcce IOUCKAa PEHICHHS  MaTeMaTHYeCKU
cOpMYITHPOBaHHOW TPOOIEMBI, MOJICIUPOBATh pPEalbHBIC CHUTYyallMd HA S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJAENIU C HCIOJIB30BAaHHEM T'€OMETPUUYECKUX TOHATUN U TEOpeM,
anmapara anreOphl; penaTh NPakTHICCKUE 3aa9H, CBI3aHHBIC C HAXOKICHHEM IeOMETPHUICCKIX
BCJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos D1eKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB Kontponsusie | TIpakTaueckue (undposbie)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 BBeneHue B cTepeoMeTpuio 10 Bubmmorexa HOK
https://m.edsoo.ru/1¢209¢e37
[IpsiMbIe ¥ TIOCKOCTH B
5 IIPOCTPAHCTBE. 12 ) bubnuorexa [IOK
[MapannenbHOCTh NPSMBIX U https://m.edsoo.ru/1¢209¢37
IJIOCKOCTEN
3 [TepnieHAMKYIAPHOCTD 12 bubmuorexa [JOK
IPSIMBIX U TJIOCKOCTEH https://m.edsoo.ru/1¢209¢37
4 Vsl MeXay NPsSMBIMU U 10 | bubnuoreka [IOK
IJIOCKOCTSIMU https://m.edsoo.ru/1¢209¢e37
bu6mmoreka [JOK
. Mrororparitiici H ! https://m.edsoo.ru/1¢209¢37
6 O0BEMBI MHOTOTPAaHHUKOB 9 1 bubnmorexa OK
https://m.edsoo.ru/1¢209e37
[ToBTOpEeHue: ceueHus, bub6anoreka [IOK
7 4 1
PAcCTOSTHUS U yTJIIBI https://m.edsoo.ru/1c209e37
OBILEE KOJIMYECTBO YACOB 68 5 0

[10 ITIPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KJIACC

YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB D1eKTPOHHbIE
HaunMeHoBaHnue
Ne (uudppossbie)
pa3aesioB U TeM Koutpoububie | IlpakTunyeckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpaMmsblI padoThI padoThI
pecypchbl
| Tena Boame 12 bubmuorexa [JOK
J1a B HUS
pait https://m.edsoo.ru/1¢209¢37
but6mmoreka [JOK
2 O0Bé 5 1
PEMPLTEN https://m.edsoo.ru/1¢209e37
B
3 K(f(lj TOE;I;;IH B 10 1 bubmmorexa OK
P https://m.edsoo.ru/1¢209e37
MIPOCTPAHCTBE
[ToBTOpEHME,

4 00obuieHue, 7 | bubnuorexa [JOK
CUCTEMATU3AINA https://m.edsoo.ru/1¢209e37
3HaHUU

OBHIEE KOJIMYECTBO
1 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Koanectso 1acos DIeKTPOHHBIE HH(PPOBHIE
Ne Tema ypoka Kontpoasubie | IlpakTtudyeckue flata o0pa3oBaTejibHbIE
n/n Bcero U3y4YeHH s
padoThI padoThI pecypchl
OCHOBHBIE TTOHSTHS
CTEPEOMETPHUH: TOUKA, TIPIMAas,
IUTOCKOCTb, POCTPAHCTBO.
| [IpaBuna nzobpaxenus Ha | bubnnorexa [HOK
PHUCYHKaX: U300paKeHUs https://m.edsoo.ru/aecc77cd
TUTOCKOCTEH, apajuieIbHbIX
NPAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
, [TonsTus: nepecekaromumecs Bu6miorexa [IOK
[IIOCKOCTH, HEpECeXAomuect ! https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ III0CKOCTh
> 11°P Heet https://m.edsoo.ru/db685e73
npsiMasi ¥ IIIOCKOCTh
3HaKOMCTBO C
MHOTOTpaHHUKAMHU
4 H306pa>§)<eHHe MHOI"OFpaHHI/IKOB 1 bubnmorexa LIOK
https://m.edsoo.ru/a63959ed
Ha PUCYHKaXx, Ha
MTPOCKIIMOHHBIX YePTEIKAX
HavanbHbie cBeneHus 0 Kyoe u
5 NIApaMUJE, UX Pa3BEPTKU U | bubnnorexa [JOK
moenu. CeueHust https://m.edsoo0.ru/b30dff38
MHOTOTPaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

Hauanwsubie cBeneHus o kyoe u
UpaMUEe, UX Pa3BEPTKHA U

bu6mmorexa [IOK

6 moxeinu. CeueHus https://m.edsoo.ru/3d8ffd32
MHOT'OI'PaHHUKOB
[TonsTHE 006 aKCHOMAaTUYECKOM

7 IIOCTPOECHHUH CTEPEOMETPHH: bubnnorexa [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/OccSc4fe
CJIEZICTBUS U3 HUX
[TonsiTHE 006 aKCHOMAaTUYECKOM

2 IIOCTPOECHHUH CTEPEOMETPHH: bubanorexa [JOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/239¢c8cb4
CJICZICTBUS U3 HUX
[Tonarue 06 akCHOMAaTUYECKOM

9 IIOCTPOEHUU CTEPEOMETPUU: bubnnorexa [JOK
aKCHOMBI CTEPEOMETPUU U https://m.edso0.ru/65c6b106
CIICZICTBUS U3 HUX
[Tonatue 06 akCHOMAaTHYECKOM

10 IIOCTPOCHUH CTEPEOMETPHH: bubnnorexa [JOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CIICZICTBUS U3 HUX
B3aumHoe pacronoxxeHue

. NPSIMBIX B IPOCTPAHCTBE: BuGmiorexa LIOK
HIEPECCRAIOIIHACCH, https://m.edsoo.ru/1a2520f6
napaielbHbIe U
CKPEIIMBAIOIINECS TPSIMBbIE
[TapannenbHOCTh NPSMBIX U

12 IIJIOCKOCTEM B IIPOCTPAHCTBE: bu6mmorexa [IOK

napalyICJIbHBIC ITPAMBIC B
IMPOCTPAHCTBE; NMapaICIIbHOCTD

https://m.edsoo.ru/93ad36b3
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TPEX NPAMBIX

[TapannaenbHOCTh NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE:

bubnuorexka [JOK

13 [apannenbHOCTD IPSAMOI U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH

14 VYTIuIbl ¢ COHANPAaBIEHHBIMU bu6nuoreka [IOK
CTOpPOHAMH https://m.eds00.ru/9f4071b9

15 Yron Mexay npsiMbIMU B bubmuorexka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862

16 Yron Mexay npsiMbIMU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.eds00.ru/2935a9a0

17 ITapanneabHOCTH MITOCKOCTEM: bubnnoreka [JOK
napasuiesIbHble III0CKOCTH https://m.edsoo.ru/2e18f255

13 CaolicTBa napauielIbHbIX bubmuorexa [JOK
IJI0CKOCTEN https://m.edsoo.ru/e504d656
IIpocreimue

19 IPOCTPAHCTBEHHBIE (PUTYpHI HA bubnnorexa [JOK
IJIOCKOCTH: TETpa’p, KyoO, https://m.edsoo.ru/4a28dc02
napasuiesenumnen

20 [TocTpoenue ceuenmii Bubmmorexa HOK

https://m.edsoo.ru/1d434d0f
21 [Toctpoenue ceuenuit bubmiorexa HOK
https://m.edsoo.ru/ec26fe5d

KonTponbhast padbota no teme

” "IIpsiMble U TJIOCKOCTHU B bubnnorexa [JOK
npoctpanctse. [lapamnenbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U TJIOCKOCTEH"

23 [TepnieHAMKYIAPHOCTD MPAMO bubnuoreka [JOK



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
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U TUIOCKOCTH:
MEPIEeHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE

https://m.edsoo.ru/b19f6asd

[IpsimMble napajienbHble U

bu6mmorexa [{OK

24 HCPHEHAKYIAPHRIC K https://m.edsoo.ru/0ac11¢c95
IJI0CKOCTH
[Ipsimble napasuienbHbIe U

25 n:pneHz[HKf/)nﬁpHHe K Bubmmorexa HOK

https://m.edsoo.ru/ba545966
IUIOCKOCTH

26 IIpu3Hak neprneHauKyITPHOCTH bubmoreka [JOK
IPSIMOM U TNIOCKOCTHU https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepnesaAuKyISIPHOCTH bubanorexka [HOK
MPSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15

73 Teopema o npsmoit bubmmoreka [LIOK
NEPIIEeHAUKYISIPHON TITOCKOCTH https://m.eds00.1u/635¢5087

29 Teopema o npsimMoi bubmmoreka [JOK
NEPIEeHIUKYISIPHOM MII0CKOCTH https://m.edsoo.ru/bd3745{8

30 Teopema o npsimoit bubnnorexa [JOK
MEePIEeHIUKYIISIPHOM MII0CKOCTH https://m.edsoo.ru/7d18834b
[leprienAUKYISIp ¥ HAKJIOHHBIE:

31 paccrosiHue OT TOYKHU 10 bubnnorexa [JOK
IUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/33c477d3
MPSIMOM A0 MJIOCKOCTH
[leprienAuKYISIp ¥ HAKJIOHHBIE:

1 paccrosiHue OT TOYKHU 10 bub6mmoreka [IOK
IUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/66fefadd
IIPSIMOM 10 TUIOCKOCTH

33 [IeprieHquKyIsp ¥ HAKIIOHHBIE: bub6mmorexa [IOK



https://m.edsoo.ru/b19f6a5d
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https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
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PaCCTOAHUEC OT TOYKHU 10
IIJIOCKOCTH, paCCTOAHUE OT
pr[MOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/a5b7b8e3

[lepnieHauKyIsp ¥ HAKIIOHHBIE!

PACCTOSAHUEC OT TOYKHU 0

bu6mmorexa [IOK

34
IJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/dbee22bc
NPAMON 10 MIIOCKOCTH
35 VYTrael B IPOCTPAHCTBE: YIOJI bubmmoreka [JOK
MEXY IPSIMOU U TIOCKOCTBIO https://m.edso0.ru/6b61b2b4
16 JIByrpaHHbI{ yroJ, TMHEHHbBIN bubmoreka [JOK
yTOJI IBYTPAHHOI'O yTria https://m.edsoo.ru/5fa0b3ce
JIByrpaHHBIN yroJ, JTUHEHHBII bubanorexka [HOK
37
yTOJ IBYTPaHHOIO yIJia https://m.edsoo.ru/c7c777ed
[leprieH UKy IAPHOCTD
IUIOCKOCTEM: MTPU3HAK bubnuorexa [JOK
38
NEPIEHUKYJIIPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
[leprieHAUKYISIPHOCTH
IUIOCKOCTEM: MTPU3HAK bubmmoreka [JOK
39
NEePIEHIUKYISIPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[leprieHAUKYISIPHOCTH
IUIOCKOCTEM: MTPU3HAK bubnmoreka [JOK
40
MEPIIEHAUKYISIPHOCTH IBYX https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
A1 Teopema o Tpéx bubmmoreka [JOK
NEPIIEHIUKYJIApax https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx bubnnorexa [JOK



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
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MEepIEHIUKYIIpax

https://m.edsoo.ru/52188a7d

Teopema o Tpéx

bubnuoreka [JOK

43 NEePIICHANKYIApax https://m.eds00.1u/9f246736
KontponbHas padoTa mo TeMam

44 "IlepnieHAUKYISIPHOCTD MPSIMBIX bubmmoreka [JOK
U Tiockocten" u "Yriasl Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMU"

[ToHsiTHE MHOTOTPAaHHUKA,
OCHOBHBI€ 3JIEMEHThI BuGmorexa LOK

45 MUOTOTPAHHIES, BRIIYIIRIE 1 https://m.edsoo.ru/2d24e873
HEBBIMYKITbIE MHOTOTPaHHHKHY;
pa3BEépTKa MHOTOTPaHHHUKA
[Ipu3ma: n-yroJyibHasi Ipu3mMa;

TpaHd ¥ OCHOBAHUS MPU3MBI; BuGmorexa IOK

46 UDAMAL 1 RATIONHA [TPHMEL https://m.edsoo.ru/b4ad63ad
OOKOBas U MOJTHAS TOBEPXHOCTh
TIPU3MBI
[Tapannenenunen,

47 MPSIMOYTOJIbHBIHN bubmuorexa [JOK
napauieIeune ] U ero https://m.edsoo.ru/8a7be683
CBOMCTBA
[Inpamua: n-yrospHas
MMpaMuia, TpaHu U OCHOBAaHUE

43 nUpamMu/Ibl, O0KOBas U MOTHAS bu6nmmoreka [IOK
MOBEPXHOCTh MTUPAMU/IBI; https://m.edsoo.ru/fblcd0as
MpaBWJIbHASA U yCeUEHHAs
nMpamua

49 [IpaBubHBIE MHOTOTPAHHUKH: bubmuoteka [JOK

IOHATHC ITPAaBUJIBHOI'O

https://m.eds00.ru/074c&865



https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
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MHOTOTpaHHUKA; IPaBUIIbHAS
[IpU3Ma U paBUIIbHAS
NMpaMK/Ia; IpaBUIIbHAS
TpEyroJibHas MUpaMuza u
[IPaBUIIBHBIN TE€TpasaAp; KyO

[IpencraBneHre o MpaBUIbHBIX

50 . bubanorexa [JOK
MHOTOTPaHHIKAX- ORTAP, https://m.edsoo.ru/a0fdd5bf
JOJIEKa’p U UKOCASIP.

CumMMeTpHst B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIILHO
. gO‘H(I/I, MPSIMOH, TUTOCKOCTH. BuGmorexa LOK
FICMEHTE! CHMMCTPHH B https://m.edsoo.ru/b9e¢777d9
nupaMuax,
napasuieNienunenax,
MIPaBUJIBHBIX MHOTOTPAaHHUKAX

. Brruucnenune BJ'IGIT/IGI:ITOB BuGmorexa LIOK
MHOFOTPaHHHKOB: pEOpa, https://m.edsoo.ru/6¢dbecef
JaroHalu, YIJibl
[Tnomans 60okoBOM
MMOBEPXHOCTH U MOJIHON

53 MTOBEPXHOCTH MPSIMOM IIPU3MBI, bubnnorexa [JOK
IJI0IIAIb OCHOBAHUH, TeOpeMa https://m.edsoo.ru/37d84157
0 OOKOBOM OBEPXHOCTHU
IPSMOU IPU3MBI
[Tnomans 60koBOM
HOBCpXHOC”{I/I Y TTIOBEPXHOCTHU BuGmorexa LOK

54 MPaBUJILHON MTUPAMUJIBI,

TeopeMa o III0IIAI GOKOBOM
IIOBEPXHOCTU YCEUEHHON

https://m.edso0.ru/5603e¢30b



https://m.edsoo.ru/a0fdd5bf
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nrupaMHuabl

KonrtponbHas pabora o Teme

bubnuoreka [JOK

55
"MHOrorpaHHuku" https://m.edsoo.ru/a95f5c04
. bu6mmoreka [JOK
36 Honsrue 06 0breme https://m.edsoo.ru/7ad0020b
N bubnuorexa [JOK
37 OOBEM MupaMu el https://m.edso0o0.ru/235171b3
58 O0BEM TMpaMHUIbI bubmmorexa [IOK
© pamMiz https://m.edsoo.ru/f47dfefd
. bu6mmoreka [IOK
> OObEm nupavi b https://m.edso00.ru/79¢10312
N bubnuorexa [JOK
60 OOBEM MupaMu el https://m.edsoo.ru/2faadc3f
61 OGLEM OMAMLL bu6nuoreka [JOK
oM 1pH3 https://m.eds00.1ru/79853608
. bu6mmoreka [JOK
62 OObEM MpHIMEI https://m.edsoo.ru/1e053890
N bubnuorexa [JOK
63 OObEM MpH3MEI https://m.edsoo.ru/482d3f51
64 KonrtponbHas pabora no Teme bu6nuoreka [IOK
"O0BEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHue, 0600IIEHNE
65 CHCTEMaTH3alMs 3HAaHHUH. bu6nmoreka [IOK
[TocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTpPaHHHKE
II
OBTOpPECHHE, 0606HICHI:IC BuGmorexa LOK
66 cHUcTeMaTU3alus 3HaHH.

Brrunciienue paccTosHUM:

https://m.edsoo.ru/f7792ba9
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MEXITYy IBYMS TOYKaMHU, OT
TOYKH J0 MPSMOH, OT TOYKH JI0
MJIOCKOCTH, MEXKITY

CKPEITUBAIOIIMMHUCS TTPSIMBIMHU

67

Wrorosas koHTposibHas paboTa

bu6mmorexa [IOK
https://m.eds00.ru/b9146bc0

68

[ToBTOopenue, 06001IeHNE
cUCTEeMaTU3alus 3HaHUMN.
Brluucnenue yrios: Mexny
CKPEIIMBAIOIIUMUCS IPSIMBIMH,
MEXKIy NPSAMOU U IIIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB
MEXy TNIOCKOCTAMHU

bubmmorexa [IOK
https://m.edsoo0.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68



https://m.edsoo.ru/b9146bc0
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11 KJIACC

KoanyecTBO 4acos

DJIeKTpPOHHbIe LN (ppoBbIe

Ne Jlara
Tema ypoka Konrpoanusie | IlpakTuyeckue o0pa3oBaTejbHbIE
n/n Bcero HU3y4eHHus
padoThI padoThI pecypcesl

Cdepa u map: ueHrp,

| paauyc, 1uaMeTp; 1 bubmuoreka [IOK
TUTOIIAb TOBEPXHOCTH https://m.edsoo.ru/0341bc2b
cdepbl
B3aumHoe pacmnonoxeHue

) cdepsl U IIOCKOCTH; 1 bubnmnoreka [JOK
KacaTeNbHasl MJI0CKOCTh K https://m.edsoo.ru/bed12a43
cdepe; momanb chepsl
N3o6paxenue chepsr

3 mapapHa HJIOCKO%TII/)I. , 1 Bubmiorexa LIOK

https://m.edsoo.ru/bc1572

Ceuenus mapa
Hunuaapuyaeckas
MTOBEPXHOCTb,
oOpazyrorue

4 HHJP;HIjﬂpI:IlquKOfI 1 bubmorexa HOK

https://m.eds00.ru/6054b8c1

MIOBEPXHOCTHU, OCh
LWIHMHAPUYECKON
IIOBEPXHOCTHU
HunuHap: ocHOBaHUS U
OOKOBast MOBEPXHOCTb, BuGmorexa LOK

5 o0pa3yrolas 1 och; 1

IUIOIAlh OOKOBOU U
IIOJIHOM ITOBEPXHOCTHU

https://m.edsoo.ru/188{6216
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N306paxenune uunuHapa
Ha IIOCKOCTH. Pa3BépTKa
uuinunapa. CeyeHus
WIHHIPA (TUIOCKOCTHIO,
napajuieIbHON WiIn
NEPIEHIUKYIISIPHONU OCH
HUAJIMHIPA)

bubnmoreka [JOK
https://m.edsoo.ru/016e25eb

KoHnyeckas moBepXHOCTS,
o0pa3yrolie KOHUYECKOn
IIOBEPXHOCTH, OCb U
BEPIINHA KOHUYECKOU
IIOBEPXHOCTHU

bubmoreka [JOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHOoBaHue u
BEpILIKMHA, 00pa3yromas u
0Cb; IJI0IIab OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/897dd3b2

Y ceu€HHbI KOHYC:
o0pa3yromire 1 BbICOTa;
OCHOBaHUs U OOKOBast
MOBEPXHOCTH

bub6nmoreka [IOK
https://m.edsoo.ru/1468bab3

10

N306paxenune koHyca Ha
IJI0CKOCTH. Pa3BépTka
koHyca. CeueHus KOHyca
(TUTOCKOCTBHIO,
napajuieJIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO, IIPOXOISAIIEH
yepe3 BEPLINHY)

bubmmoreka [JOK
https://m.edsoo.ru/Obdelbe8

11

KoMmOunanus ten

bubnuoreka [JOK



https://m.edsoo.ru/016e25eb
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BpAILCHUS U
MHOTOTPAHHHUKOB

https://m.edsoo.ru/3cefl10e5

MHororpasHuk,
OTIMCaHHBIN OKOJIO C(eEpHI;

bu6mmoreka [IOK

12 Cepa, prucainas b https://m.eds00.ru/0b136158
MHOTOTPaHHHUK WJIH B TEJIO
BpaIeHus
[TonsTre 06 06BEMeE.

13 OcHOBHBIE CBOMCTBA Bubmorexa LIOK

N https://m.edsoo.ru/26a03fb7
00BEMOB TET

14 O0BEM nnMIMHIpa, KOHYyCca bubmmorexa HOK

’ https://m.edsoo.ru/5513d87b

15 O06bEM 1mapa u wionaah bubnuotexa [JOK
chepsl https://m.edsoo.ru/d189bde2
[Tomo6HbIe TeNa B
IPOCTPAHCTBE.

16 CoOOTHOIICHUS MEXKTY bubmuoreka [JOK
IUTOIIAISIMH https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00BEMaMHU
IMOAOOHBIX TEI
Kontponbnas padota mo

17 TeM;IZ "Tena BI:)aHleHI/Iﬂ" u bubmorexa HOK

https://m.edsoo.ru/4a33a8ab
"OO6BembI TN
Bekrop Ha MII0CKOCTH U B bubmmoreka [IOK

18
POCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CrnoxeHne U BhIYMTaHHE bu6nuoreka [IOK
BEKTOPOB https://m.edsoo.ru/23f4f089

20 YMHOK€EHHE BEKTOpa Ha bubmuoteka [{IOK



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089

YHUCIIO

https://m.edsoo.ru/dee379eb

PasnosxeHue BekTopa 1o
TPEM HEKOMILJIAaHAPHBIM

bubnuoreka [JOK

21 BekTopam. [IpaBuio https://m.edsoo.ru/a28fd74e
napajuienenumneaa
Pemenue 3amau,

2 CBSI3aHHBIX C bubmuorexa [JOK
MIPUMEHEHHEM TPaBUII https://m.edsoo.ru/5a827900
JEHUCTBHUN C BEKTOPAMHU
KoopannaTtHO-BEKTOPHBII

23 MeT(I))LI[[ pu peI_HeHI/II/Ip bubmmorexa HOK

https://m.edsoo.ru/d3alfe30
reOMEeTPHUUECKUX 3aa4
[IpsimoyronbpHas cuctema
KOOpAHMHAT B

4 MPOCTPAHCTBE. bubmuoreka [JOK
Koopaunats! BexTopa. https://m.edsoo.ru/48db7058
[Ipocreiimme 3a1auu B
KOOpAMHATaxX
VYron Mexay BEKTOpaMH.

25 CKaJ'IHpHo: }ll'IpOI/ISBl;I[eHI/Ie bubmiorexa OK

https://m.edsoo.ru/725effc4
BEKTOPOB
Borunicnenue yrioB Mexay bubmuoreka [IOK

26
MPSIMBIMU ¥ TUIOCKOCTSIMH https://m.edsoo.ru/8etbe78e
KonrtponsHas pabora o

7 teme "BekTopsl u bu6mmoreka [IOK
KOOpJUHATHI B https://m.edsoo.ru/77c22fcS
npocrpaHcTae”

28 [ToBTOpeHnue, 06001mEeHNE bubnmoreka [JOK



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5

OcHoBHBIE QUTYPHI,
(akThI, TEOpPEMBI Kypca
TUIAHUMETPHH

U cUCTEMaTHU3allis 3HAHUM.

https://m.edsoo.ru/1780basd

[ToBTOpeHue, 06001IIEHNE

29 OcHoBHBIE QUTYPHI,
(bakThI, TEOpEMBI Kypca
TUIAHUMETPHH

U cUCTEMaTHU3allis 3HAaHUM.

but6mmoreka [IOK
https://m.edso0.ru/078cd 184

[ToBTOpenue, o6o0IIEHNE

M CUCTEMaTH3aIus 3HaHUH. but6mmoreka [JOK
30 1
3amauy IIaHUMETPHUH U https://m.edsoo.ru/7491efe0
METOJIbl UX PEIICHUS
[ToBTopenue, 0600IeHNE
31 U CUCTEeMaTHU3aIus 3HaHUH. | bu6mmoreka [IOK

3amauu MIaHUMETPHUH U
METOJIbI HX PEIICHUS

https://m.edsoo.ru/4dffda97

[ToBTOopenue, 0600IIeHNE

32 OcHoBHbIE GUTYPHI,
(hakTbI, TEOpPEMBI Kypca

U CUCTEMAaTHU3alUs 3HAHUN.

bu6mmorexa [IOK
https://m.edsoo.ru/74b2ad91

CTEpPEOMETPUH
13 Hrorosast KOHTpOIbHAS 1 bubmmoreka [IOK
paborta https://m.edsoo.ru/ec24dfc2
14 [ToBTOpEeHue, 0000IICHNE 1 bu6nuoreka [IOK
M CUCTEMATH3aIUs 3HAHUH https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC
Kon N
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJabTara
7 ['eomeTrpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsIMas, INIOCKOCTh
75 [TpuMeHSITh aKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX NIPU PEIICHUN
. reoMEeTPUUECKUX 3a1a4
73 OnepupoBaTh MOHITHSIMH: MapaUIENbHOCTh U TMEPHEHIUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEN
74 KnaccugummpoBars B3anMHOE PacIioioKEHUE MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMHU: ABYTPAHHBIN YTOJI, TPaHH ABYTPAHHOTO YIJIa,
7.5 peOpo JABYrpaHHOTO yrija, JMHEWHBIH Yroj JBYTPaHHOTO YIJa,
rpajycHas Mepa JByTpaHHOIO yria
OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBIMTYKJIBIA U HEBBITYKIIbIH
7.6 MHOT'OT'pPaHHHK, JIEMEHTHI MHOTOTPaHHUKA, PABUIIBHBIN
MHOTOTpaHHUK
e Pacrnio3HaBaTh OCHOBHBIE BU/IBI MHOTOTPAaHHHUKOB (IIHpamMuaa, Mpu3Ma,
. MPSIMOYTOJIBHBIN Mapaienenumne, Kyo0)
KnaccudunmpoBaTh MHOTOTpAaHHUKH, BBIOMpas OCHOBaHUS IS
. kinaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIBIE  MHOTOTPAHHUKH,
' MpaBWJIbHbIE MHOTOTPAHHUKH, TpPsSMble U HAKJIOHHBIE TMPU3MBI,
napauieJIeTunebl)
79 OnepupoBaTb  MOHATHAMU: CeKyllasg  IUIOCKOCTb,  CEUEHHUE
' MHOTOTPaHHUKOB
710 OOBSICHATh NPUHIUIBI TOCTPOCHUS CEYEHUH MHOTOIPAaHHUKOB,
' UCIIOJIB3YSl METO/ CJIEZIOB
CTpouTh Cce4YeHUsT MHOTOIPAaHHMKOB METOZOM CII€ZOB, BBIIOIHSATD
7.11 (BBIHOCHBIE) TUIOCKHE YEPTe)KH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y
7.12 Pemiate 3a1aun Ha HaX0XKJIEHHE T€OMETPUUYECKUX BEJTMUMH M0 00pazLam




HJIN aJirOpuTMaM, NPUMCHAA W3BCCTHLIC AHAJIMTHYCCKUC MCTOABI IIPU
pemicHun CTAaHAAPTHBIX MATCMATUYCCKUX 3aa4 Ha BbIYUCICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMA TOUKaMM, OT TOUKHU OO pr[MOI\/II, OT TOYKHU 10

IJIOCKOCTH, MCKAY CKPCHIUBAOINHUMUCS ITPAMBIMUA

7.13

Pematsn 3aJlauy Ha HAaXO0XKACHUEC I'COMCTPUUCCKUX BCIIUYHNH I1O 06pa3uaM
HJIW aJirOpuTMaM, NPUMCHAA W3BCCTHLIC AHAJIMTHUYCCKUC MCTOABI IIPHU
pemicHUN CTAHAAPTHBIX MATCMATHYCCKUX 3adaY Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCHIMBAIOIIMMHUCA MMPAMBIMH, MCKIAY HpﬂMOfI 1 MJIOCKOCTBIO,

MCIKAY IJIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB

7.14

Beruucnsate 00bEMBI W TUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHHUKOB
(mpusma, mnHWpamMuga) C OpUMEHEHHEM  (OpMYJ,  BBIYUCISTH
COOTHONICHUS MEXKTy TUIOMIAIMHU IIOBEPXHOCTEH, 00BEMaMH MO J00HBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh NOHATUAMH: CUMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPbI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MHPOPMAIUIO O
INPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MpeJCTaBICHHYIO Ha

YepTekax U pUCYHKax

7.17

[TpumensiTh reoMeTpuueckue (PaKThl Ui PEIICHUs CTEPEOMETPUYECKUX
3a/1a4, MPEANoIararoliuX HECKOJIBKO IIaroB pELICHUs, €CIU YCIOBUS

MIpUMEHEHUS 3a/1aHbI B ABHOU popme

7.18

IIpuMeHATH mpocCTEWIINE IPOrpAMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CHCTEMBbl IIPH PEUICHUH CTEPEOMETPUUYECKUX

3aga4

7.19

IIpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOLE U

JKU3HHU, PACIIO3HABATL IIPOABJICHHUC 3dKOHOB I'COMETPHUU B UCKYCCTBC

7.20

[IpuMmeHsTh TONyYEeHHBIE 3HAHWSA Ha [MPaKTUKE: AaHAJIU3UPOBAThH
peanbHble CUTyalldd M MPUMEHSATh W3YUYEHHBIE MOHSATHS B IPOIECCE
MOKCKAa pEeIICHUsI MaTeMaTH4ecKH C(HOPMYIUPOBAHHON MPOOIEMBI,
MOJEJIUPOBATh pealbHbIE CUTYALIMH Ha SI3bIKE T€OMETPHUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIETU C UCIOJIb30BAaHUEM I'€OMETPUUECKUX MOHATUN U
TeopeM, arrmapara anreOpsbl, peniath NPaKTUYECKUE 3a/1a4U, CBSI3aHHbBIE

C HAXOXKXACHUEM I'COMCTPHUICCKUX BCIINYHNH

11 KVIACC




Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM

NpoBepsieMoOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeHero o01ero odpa3oBanusi
pe3yJibTarTa
6 ['eomeTtpus
OnepupoBathb MOHATUSIMU: UUAIUHAPUYECKast MMOBEPXHOCTb,
61 oOpa3yromue TUIUHAPUYECKONW MOBEPXHOCTH, LUIUHAP, KOHUYECKas
' MOBEPXHOCTh, OOpa3ylolIMe KOHUYECKOH TMOBEPXHOCTH, KOHYC,
chepudeckas MoBepxXHOCTh
6.2 PacnioznaBate Tena Bpamenus (MUIUHID, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI OJTYUEHUS TeJl BpallleHUs
6.4 KnaccudumupoBats B3auMHOE pacnoyiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATUSAMH: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA,
6.5 BBICOTA CETMEHTA, IIapOBOM CIIOM, OCHOBaHHE IIAPOBOTO CIIOS, BHICOTA
LIapOBOTO CJI0SI, HIAPOBOM CEKTOP
6.6 Boruucnsate 00bEMBI M IJIOMIAM TOBEPXHOCTEW TEN BpalleHUs,
' TreOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYyJT
OnepupoBarh MOHATHUSMHU: MHOTOTPAHHUK, BIHMCAaHHBIM B cdepy H
6.7 OIMCaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAsT B MHOTOIPAHHHMK HIIN
TEJIO0 BpallleHus
63 BpruucasaTte COOTHOMICHHWS MEXAy IUIOMAASMU TOBEPXHOCTEH U
' o0BEMamMK MOAOOHBIX TET
6.9 N3o06paxaTs n3ydaemble GUTYpbI OT PYKH U C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BrinonHsATe (BBIHOCHBIE) IJIOCKHME YEPTEXKU M3 PHUCYHKOB IMPOCTHIX
6.10 O00BEMHBIX (QUTyp: BHUI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHUS Tel
BpalieHus
W3Brekath, MHTEPIPETUPOBATh M MPEOOPA30BHIBATE HHPOPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX TC€OMETPUUYECKHX (PHUTypax, MPEeACTaBICHHYIO Ha
YepTeKax U pUCYHKaxX
[IpumensTh reoMeTprueckue GakThl IS PEIICHUS] CTEPEOMETPHUUECKHIX
6.12 3a/1a4, MPEearnoiaraloiiuX HECKOJIbKO IIaroB PEIICHUS, €CIIU yCIOBHUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOU popme
6.13 OnepupoBaTh NOHSATUEM: BEKTOP B TPOCTPAHCTBE
6.14 BoInonHATe 1eHCTBUS CIIOKEHHUS BEKTOPOB, BBIYUTAHHSI BEKTOPOB U

YMHOKCHHA BCKTOpa Ha 4HUCIIO, O6T)$ICHHTI>, KakKMMH CBOMCTBAaMH OHH




o0agaroT

6.15

[IpumeHsTH NpaBUIIO Napasuieenunea Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBarh NOHATHUSAMU: JI€KapTOBBI KOOPAHWHATHI B NMPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAHHATHI BEKTOPA,
yroa MEXKIy BEKTOpPaMH, CKAIIPHOEC IPOU3BEIECHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMINIAHAPHBIC BEKTOPLI

6.17

Haxonutb cyMMy BEKTOPOB U MPOU3BEICHHUE BEKTOPA HA YUCIIO, YrOJ
MEXJy BEKTOpaMH, CKaJspPHOE MPOU3BEICHHE, PACKIAIbIBATH BEKTOP

10 IBYM HEKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI> IIJIOCKOCTh YPABHCHHUEM B )IeKapTOBOfI CUCTCMEC KOOpAHAT

6.19

Pemate mpocrelmne TeOMETpUYECKHE 3aJadyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

Pemrats 3aJa4rd Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUN U
HaxXO0KIACHUC I'COMCTPUICCKUX BEJIIMYUH I1O 06pa3uaM HJIN AJITOpUTMaM,
IMPpUMCHAA HU3BCCTHBIC MECTOABI npu peHICHUN CTAaHAPTHBIX

MaTeMaTUYCCKUX 3aJda4

6.21

[IpumeHsTh mpocTeline MporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CHUCTEMBI TPH PEIICHUU CTEPEOMETPUUECKUX

3aga4

6.22

[IpuBOAUTE NpUMEpPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE

1 )KU3HHU, paCIIO3HABATh MMPOABJIICHHUC 3aKOHOB I'COMCTPUU B HCKYCCTBC

6.23

[IpuMeHATH 1OJIydeHHBIE 3HAaHMS Ha [PAKTUKE: aHAIU3UPOBATh
peanbHbIe CUTyallUd U IPHUMEHSATh M3YyYEHHBIE IIOHATHS B IIpOLECcce
MOMCKA PpEUIeHUs] MaTeMaTU4eCKH CQOpPMYJIUPOBAHHOM MpoOIEMBI,
MOZEJIMPOBATh PEAJIbHBIEC CUTYalUU Ha SI3bIKE T€OMETPUHM, UCCIIEN0BATh
IIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM I'€OMETPUYECKHUX IMOHATHHA U
TeopeM, anmnapaTa anreopsl, pelaTh NpaKTHUECKUE 3a/1a4H, CBA3aHHbIE

C HAXO0XKXACHHUEM I'COMCTPUICCKUX BCIIMYUH




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPRaHUSA

I'eomerpus

7.1

OcHoBHblE NOHATHS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTb, IIPOCTPAHCTBO.
[lonsiTue 00 aKCHMOMAaTHMYECKOM IOCTPOCHUU  CTEPEOMETPUM:  aKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3aumHoe pacnonokeHue TpPSIMBIX B MPOCTPAHCTBE: IepeceKaroluecs,
napajuiebHble M CKpeUIMBaloIIuecs: mnpsmMble. [lapannenbHOCTh TPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajielbHble NpsSMble B IPOCTPAHCTBE,
MApAJUIENBHOCTDh TPEX MPSAMBIX, NAPAUICIBbHOCTh NPSAMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, Yyroll MEXIy MpsMbIMA B TMPOCTPAHCTBE.
[TapannenpsHOCTH IJTIOCKOCTEM: rapa’suiesibHble IJIOCKOCTH, CBOICTBA
napajulenbHbBIX mockocted. [Ipocreiime mnpocTpaHcTBeHHBIE (GUTYpPBHl Ha

TUIOCKOCTHU: TE€TPadJIp, Ky0, mapauieenurel, TOCTPOSHHE CEYCHU

7.3

[lepneHIUKYISIPHOCTh HPSIMOW M IUIOCKOCTH: IEPHEHAUKYJISIPHBIE IpsIMbIE B
IIPOCTPAHCTBE, MpPSMBbIE MNApPAJICIBHbIE WM INEPHEHAMKYJSPHbIE K IIOCKOCTH,
MPU3HAK MEPIEHIUKYISPHOCTH MpPSIMOM UM IUIOCKOCTH, TeopemMa O HpSAMOK
NEPIEHIUKYISIPHOM IUIOCKOCTU. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IJIOCKOCTBIO,  JIBYTPAHHBIA  YIOJI, JIMHEWHBIA yrojl JBYIPAaHHOrO  yrja.
[TepieHaUKYyNIAp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH IO IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOH 10 TNIOCKOCTH, MPOEKLUs (PUTYpBI Ha IIIOCKOCTh. [leprneHanKyIsipHOCTh
IJIOCKOCTEH: MPU3HAK NMEPHNEHIUKYJSIPHOCTH JIBYX IIOCKOCTe. TeopeMa o Tpéx

NEepIEHIUKYIISIpax

7.4

[IoHsATHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOI'OTPAaHHUKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOI'PAaHHUKH, Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroybHas
NpU3Ma, TPaHU U OCHOBAHMS MPHU3MBI, IpsAMas U HAKJIOHHAS MPU3MBbI, OOKOBas U
TTOJTHAS MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MIPSAMOYTOJIbHBIN
napajuienenumnes U ero cporcrsa. Ilupamupa: n-yronbHas nupamMuaa, 'paHd U
OCHOBaHHUE MHUpaMuIbl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMU/bl, PABUIIbHAS U
yceu€HHas INupaMuaa. OJIEMEHTbl Mpu3Mbl M nUpaMuisl. [IpaBuibHbIE
MHOT'OTPaHHUKH: IMOHATHE NPABWIBHOTO MHOIOTPAaHHUKA, NIpaBUIbHAS IPHU3Ma U
IpaBUJIbHAsA IHpaMUJa, [PAaBWIbHAS TPEyrojbHas NUpamMuia WU IPaBUIbHBIN

TeTpasap, KyO. IlpencraBieHne o MpaBUWIIBHBIX MHOTOTPaHHHUKAX: OKTadp,




noaeKa’ap u ukocasapyrue CedeHust Ipu3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpaHCTBE: CHMMETPUA OTHOCUTCIBHO TOYKH, HpS[MOﬁ,
IIJTIOCKOCTH. ONEeMEHTHI CUMMCTPUU B NnupamMujax, napajejenmIic 1ax,

IIpaBHUJIbHBIX MHOTOI'paHHUKax

7.6

Brruncnenue >1eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriusl. [limomans
OOKOBOH TOBEPXHOCTHM M IOJHOM TOBEPXHOCTH MPSIMOH MpHU3MBI, IJIOLIAIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPSAMOH pu3Mbl. [Lnomans 60xoBoi
MOBEPXHOCTU U IOBEPXHOCTU IPABWIBHONW MUpPaMUABI, TeopemMa O IUIOLaIu

yceuénnoi nupamuabl. [lorsrue 06 00béme. OOBEM MUpaMuIbl, IPU3MBI

7.7

[TogoOubie Tena B  mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOMIAASIMHU

MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI

11 KJIACC

Kon

IIpoBepsiemMblii 3JIeMeHT COIePKAHUS

6

I'eomerpus

6.1

Hunuuapudeckass MOBEPXHOCTh, OOpa3yroONIMEe HUIWHIPUYECKON MOBEPXHOCTH,
OoCb LMIUHApPUYECKOW moBepxHOCTH. LlunmuHap: ocHoBaHus U OOKOBas

MMOBEPXHOCTh, 00pa3yroIIas U 0Ch, TUIOMIA/Ib OOKOBOH U IMOJTHON TTOBEPXHOCTH

6.2

Konudeckass MOBEpXHOCTh, 0Opa3yrolMe KOHHUYECKOH TMOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOH oBepXHOCTH. KOHyC: OCHOBaHMe U BepIInHa, 00pasyromas
U OCh, IUIONMIAJb OOKOBOWM M TIOJHOW TIOBEPXHOCTU. YCEUYEHHBIH KOHYC:

oOpa3yroIne 1 BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIa1b HOBEPXHOCTH ceprl. Bzanmuoe

PACIIOJIOKCHUC 0(1)6pr " IIJIOCKOCTH, KacaTCJibHasA IIJIOCKOCTb K cd)epe, mIomaiab

cdepsl

6.4

N300pakeHue Tes BpallleHus Ha MJI0CKOCTH. Pa3BépTka uimHapa U KOHyca

6.5

KomOuHnanuu Ten BpallleHuss ¥ MHOTOI'PAaHHHKOB. MHOTOTpaHHUK, OMUCAHHBIN

OKOJIO C(l)epbl, C(1)epa, BIIMCaHHAA B MHOI'OT'PpaHHUK, WJIK TCJIO BPAllICHHA

6.6

[Tonstre 06 o6béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 006 00BEME
pSIMOYTOJIBHOTO Tapauiesenuneaa u ciefAcTBus u3 He€. OO0bEM IUIHHIPA,

koHyca. O0BEM mapa u rwionaab chepsl

6.7

[TomoOubie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXKIY — TUIOIIAISIMHU

MOBEPXHOCTEN, 00bEMaMU MTOOOHBIX TET

6.8

Ceuenust nwiMHIpa (MapaielbHO U MEPHEHAUKYJISPHO OCH), CEUEHHUs KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXOASILEE Yepe3 BEPIINHY ), CEUCHHUS LI1apa




BeKTOp Ha IIJIOCKOCTHU U B IIPOCTPAHCTBC. CrnoxxeHre W BBIYMTAHHE BCKTOPOB.

YMHO)€eHue BEKTOpa Ha 4Mciio. Pa3noxeHue BeKTopa no TpéM HEKOMIUIAHAPHBIM

09 BekTopaM. IlpaBuno mapamnenenunena. Pemienwe 3amay, CBSI3aHHBIX C
MIPUMEHEHHUEM MIPaBUII JCHCTBHI ¢ BEKTOpaMHU
[IpsimoyronbpHast cucTeMa KOOpPAMHAT B MpocTpaHcTBe. KoopauwHaTel BEKTOpA.
6.10 [Ipocreiimne 3agaym B KOOpAMHATAX. YToJl Mexay BekTtopamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brerancnenne YIJI0B MCXKAY NPAMBIMU U ITJIOCKOCTSMMU.

KoopauHaTHO-BEKTOPHBIN METOJ ITPU PELLIEHUN T€OMETPUUYECKUX 3a/1a4




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHET'O
OBILIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMoro
TpedoBaHMSI

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBLIM pe3yJibTaTaM
O0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHO NPOrPaMMbl CpeIHero
o01ero odopazoBaHus

Brnanenue meromaMu JOKa3aTeibCTB, aJrOPUTMAMHU PEIICHHS 3ajad;
yMeHue (GOpMyJIMpOBaTh U ONEPUPOBATH MOHITHUAMU: OIpEICIICHHE,
aKCMoMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, MPHU3HAK, JIOKA3aTEIbCTBO,
paBHOCWIBHBIE  (OPMYITHPOBKH; NPpUMEHITh  UX;  YMCHHE
dbopMynupoBath 00paTHOE U TPOTHBOIIOJIOKHOE YTBEPIKICHUE,
NPHUBOANUTh TPHUMEPHl W KOHTPIPUMEPHI, HCIOIB30BaTh METO
MaTeMaTH4eCKON MHIYKIIMU; TPOBOIUTH JI0Ka3aTeNIbHbIE PAcCy KICHHUS
NpH  peIIeHWH 3a/1a4, OIEHHWBATh JIOTHUECKYK) TPaBUIBHOCTD
paccyXIeHH; yMEHHE OIepHpOBaTh TMOHATHSAMHU: MHOXECTBO,
MOJIMHOXECTBO, OTEPAIllii HaJl MHOYKECTBAMU; YMEHHE HCIOJIh30BATh
TEOPETUKO-MHOKECTBEHHBIM  ammapaT JJIsl ONHCAHUS  pPealbHbIX
MIPOIIECCOB U SIBJICHUH W MPH PEUICHUU 3a/1a4, B TOM YHCIIE U3 JAPYTHX
y4eOHBIX MTPEIMETOB; YMEHUE OTIEPUPOBATH MOHIATUAMU: Tpad), CBI3HBIN
rpad, IepeBo, NMKI, TIpad HA IUJIOCKOCTH; YMEHHE 3aJaBaTh U
OIUCHIBATH TPadbl pa3IMUHBIMU CIIOCOOAMM; UCTIOIB30BAThH Tpadbl IpU

pEIICHHUHN 3319

YMeHne onepupoBaTh MOHATUSAMU: HATYPAIBHOE YHUCIIO, LEJI0E YHCIIO,
CTEIEHb C LENBIM [I0Ka3aTelleM, KOPEHb HATYpaabHOU CTEIIEHH, CTEIICHb
C PpalMOHAJIBHBIM IIOKAa3aTeleM, CTENeHb C JACHUCTBUTEIbHBIM
nokaszareneM, JorapuMm 4yMciaa, CHHYC, KOCHHYC U TaHIE€HC
IIPOU3BOJBHOTO YHUCIIA, OCTATOK IO MOIYJIIO, PALMOHAIBHOE YHUCIIO,
HPPALMOHAIIBHOE  YHUCJIO, MHOXECTBA  HATYpPaIbHBIX,  LEJbIX,
palMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHUE HCIIOJIb30BaTh
MPU3HAKK JIETUMOCTH, HAUMEHBIINHA OOIIMIA JAETUTEIb U HaMEHbIIIee
oOuiee KkpaTHoe, anroput™ EBKinaa npu perieHuu 3ajay; 3HaKOMCTBO
C pa3JIMYHBIMU [O3ULUOHHBIMH CUCTEMaMM CYHUCIICHMS; YMEHHE
BBINIOJIHATH BBIYUCIICHNE 3HAYEHUH U MpeoOpa3oBaHus BbIpaXXEHUI co
CTENEeHsAMH U Jorapudmamu, npeodpazoBaHus APOOHO-PALMOHATIBHBIX
BBIPQ)XCHUI; YMEHUE ONEPUPOBATH MOHATHIMU: MOCIIEI0BATEIBHOCTD,

apupmeTHyeckass ~ Oporpeccusi,  reoMeTpuueckas  Iporpeccus,




OeCKOHEYHO yObIBalollasi TIeOMEeTpUYecKas IMPOrpeccus; yMeHHe
3a1aBaTh  IIOCJIEJOBATEIBHOCTH, B TOM UHCIE€ C IIOMOIIbIO
PEKYppEHTHBIX  (QOpMyJ; yMEHHME  ONEpUpOBaTh  IMOHATUSAMU:
KOMIUIEKCHOE YHCIIO, CONpPSLKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucy KOMIUIEKCHBIX YHCe
(reomeTpuyeckas, TpPUTOHOMETpUYEcKas W aiureOpandeckas); yMeThb
MIPOU3BOJUTH apu(MeTndecKue AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU;
IPUBOJUTL  NPUMEPHl  MCNOJB30BAaHUS  KOMIUIEKCHBIX  YHCEI;
ONEepUpPOBaTh MOHATUSAMU: MaTpuua 2xX2 u 3%3, omnpenenuTenb

MaTpHullhbl, FeOMeTpI/ILIeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATUAMHU: pallMOHAIbHBIC, UPPALIMOHAJIbHBIE,
[I0Ka3aTeIbHbIE, CTENIEHHBIE, JOrapu(PpMHUUECKUEe, TPUTOHOMETPUUYECKUE
YPaBHEHHS M HEPABEHCTBA, HX CHUCTEMbI; YMEHHME OIEPUPOBATh
MOHSTHUSIMU: TOXJIECTBO, TOXK/IECTBEHHOE NTPeoOpa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CUCTEMa YpPaBHEHHH W HEPABEHCTB, PAaBHOCUJIBHOCTH
YPAaBHEHUH, HEPABEHCTB W CHUCTEM; YMEHHE pellaTbh YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C MOMOIIBIO PA3IUYHBIX NMPUEMOB; PELIATh
YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI C IIAPAMETPOM; NPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHHUS] MaTEMaTHYECKUX

3a]1a4 U 3a]1a4 U3 pazIudHbIX 00JacTe HayKu U peanbHON )KU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIHS, YETHOCTh (DYHKIHH,
MEPUOIMIHOCTD (DYHKIMH, OTPAaHUYCHHOCTh (YHKIIMHA, MOHOTOHHOCTb
(byHKIMH, SKCTpeMyM (QYHKIIMY, HaUOOJIbIIIee U HaUMEHbIIIee 3HAaUeHUS
GYHKIMM HAa TPOMEKYTKE, HENpephiBHAS (QYHKIUS, aCHUMITOTHI
rpadpuka (yHKIMM, TepBas M BTOpas MPOU3BOAHASA (DYHKIHH,
TEOMETPUUYECKHUHN ¥ (PU3MUECKUI CMBICI TPOU3BOHOM, IIEpBOOOpa3Has,
OTpeNIeNIEHHBI HMHTETpajl; YMEHHE HAXOAWUTh AaCUMITOTHI Tpaduka
(GYHKIMW; YMEHUE BBIYHCISTH MPOU3BOIHBIC CYMMBI, MTPOU3BEACHUS,
YaCTHOTO U KOMIIO3UIIUHN (PYHKLUH, HAXOAUTh ypaBHEHHE KacaTeIbHON
K TpaduKy QYHKIMU; YMEHHE HaXOJIUTh MMPOU3BOIHBIC dJIEMEHTAPHBIX
(GyHKIMHA; YMEHHE HCIOJb30BaTh IMPOU3BOAHYIO Ui HCCIEJOBAHUS
(byHKIMN, HAXOIUTh HAMOOIBIINE U HAUMEHBIIINE 3HAUYCHUS (yHKIIHA;,
CTpOUTh TpaUKW MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara
MaTeMaTHYECKOTO aHaJIN3a; IPUMEHSTh POU3BOIHYIO ISl HAXOXKICHHUS
HAaWJIy4ylIero pelleHUus] B MNPHUKIAJHBIX, B TOM YHCIE COLUAIBHO-

OKOHOMHUYCCKHUX U (I)I/ISI/ILICCKI/IX 3aadax; HaXoaAuTh IJ1omagn u 00BEMBI




¢bury c moMoupl0 UHTErpaja; NPUBOJAUTH MPUMEPbl MATEMAaTHYECKOTO

MO/JICIMPOBAHUS ¢ MOMOILBIO AU PepeHIInanbHbIX YpaBHEHUH

YMeHue onepupoBaThb NOHATUAMM: Tpapuk (yHKIOUM, oOpaTHas
GbyHKIMA, KOMIO3UIUS HYHKIHHA, THHEHHAs (YHKINS, KBaJpaTHIHAS
GyHKUMSA,  pauMOHaJIbHAas  (QYHKUUS,  CTENeHHas  (YHKUus,
TpUTOHOMETpHUYeCcKHe (YHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
(GyHKIMH, TOKa3aTenbHass W Jorapupmuueckas (QyHKUUH; yMEHHE
CTpOUTH TpadUKU U3yYEHHBIX (PYHKIHMA, BBITOIHATH MpeoOpa3oBaHus
rpadukoB (GYHKIUH, UCTIOJIB30BAaTh TPaQUKH sl U3yUEHHs IPOLIECCOB
Y 3aBHCHUMOCTEH, IPY PEIICHUH 33/1a4 U3 IPYTHX y4eOHBIX MMPEIMETOB
U 337a4 U3 peabHOM JKHU3HHU; BbIpakaThb (OpPMyJIaMH 3aBUCHUMOCTHU
MEX]ly BETMYMHAMU; UCTIOIb30BaTh CBOMCTBA U TpauKy GyHKIMHA 1st
peleHus ypaBHEHUH, HEpaBEHCTB U 33/]1a4 ¢ lIapaMeTpaMu; H300paxarb
Ha KOOPAWHATHOM INIOCKOCTH MHOXKECTBA PEIICHUM ypaBHEHUH,

HCPABCHCTB U UX CUCTEM

VYMeHue pemate TEKCTOBbIC 33Ja4yl pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOIEHTHI, JOJIH U YaCTH, Ha IBUKEHUE, padOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3a/1a41 U3 00JIaCTH yIPaBICHUS JMUHBIMU U CEMEUHBIMU
(uHaHCAMM); COCTABIATh BHIPAKEHUS, YPABHEHHUS, HEPABEHCTBA M MX
CUCTEMBI 110 YCIIOBUIO 3a/a4d, UCCIIEN0BATH MOJYYECHHOE PELICHUE U
OLIEHUBATh MPABIONOJI00HOCTh PE3yJbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTyalUd HA SA3BIKE MATEMATHUKH; COCTABIIATH BBIPAXKEHUS,
YPAaBHEHUS, HEPABEHCTBA M HUX CHUCTEMbl [0 YCIOBHUIO 33JayH,
HCCIEN0BaTh IIOCTPOECHHBIE MOJENM C HCIOIB30BAHMEM alllapara

anreOpbl, UHTEPIPETUPOBAThH MOTYYSHHBIH pe3yabTaT

YMeHue omnepupoBaTh IMOHATUSIMHU: CpelHee apudMeTHUecKoe,
MeraHa, HauOoJblllee U HaMMEHbIee 3HAaUeHUs, pa3Max, JUcCIepcus,
CTaHJApTHOE OTKJIOHEHHWE YHWCIOBOrOo Habopa; yMEHHE H3BIIEKATh,
UHTEPIPETUPOBATh MH(OpPMALINIO, NPEJICTAaBICHHYIO B Ta0lMIax, Ha
nuarpaMmmax, rpadukax, OTpakarollyto CBOMCTBA peasbHBIX MPOLIECCOB
U SBJIEHUHN; NPEICTaBIATh HHPOPMAIMIO C MOMOUIbIO TabIuIl Hu
auarpamm; MCCIEA0BaTh CTaTUCTUYECKUE JaHHbIE, B TOM 4YHCIE C
MPUMEHEHUEM TIpadUUYecKuX METOJO0B U DBJIEKTPOHHBIX CPEICTB;
rpadMuecKyd HCCIIE0BaTh COBMECTHBIE HAOIIOAEHUS C MOMOILBIO

JarpaMM pacCEeUBaHUs U JIMHEWHOW PErpecCcun




YMeHne onepupoBaTh MOHATHAMU: CIyYallHBIA ONBIT W CIy4YalHOE
COOBITHE, BEPOSITHOCTb CIIy4allHOrO COOBITHSA; YMEHHE BBIUUCIISATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUuecKUX METOJ/IOB; NMPUMEHSTh
(bopMyJIBl CIOXKEHHUS M YMHOKEHHsI BEPOSTHOCTEH, (popMyIly MOTHON
BeposiTHOCTH, (opmyny bepHymnn, komOunatopHbsie (akThl U
(GopMyJbl; OLICHHBAaTh BEPOSATHOCTH pEAlbHBIX COOBITUH; yMEHHE
ONEpHUpPOBATh IOHATHAMM: CiydaliHas BEJIMYMHA, PpaCIpPEICIICHHE
BEPOATHOCTEN, MaTEMaTHIECKOE OKUIAHKE, JUCTIEPCUS U CTaHIaPTHOE
OTKJIOHEHHE CIIy4alHOH BENWYMHBI, (YHKUUU pacCHpelesieHus |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  IIOKa3aTeJbHOTO M  HOPMAaJbHOTO
pacupenesieHnid; YMEHHE HCIIOIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneNeHnii Usl peleHus 3a/1a4; 3HAKOMCTBO C MOHATHSMU: 3aKOH
OOJNIBIINX YHWCENl, METOJbl BHIOOPOUYHBIX HCCIICIOBAHUI;, yMEHHE
NPUBOAUTH TPUMEPHI TPOSBICHUS 3aKOoHAa OOJIBIIMX YHCENl B
MPUPOJHBIX U OOILIECTBEHHBIX SBJICHUIX; YMEHHUE OIEpPUPOBATh
MOHATHSMM: COYETaHHE, IEPECTaHOBKA, YHUCIO COYETAHUH, YHUCIIO
MepecTaHoBOK; OMHOM HbIOTOHA; yMEHHE PUMEHATh KOMOMHATOPHBIC
(bakThl U pacCyKIeHUs Ul peIleHUs 3a/ay; OLEHUBATh BEPOSITHOCTH
peabHbIX  COOBITUH; COCTaBISATh BEPOSITHOCTHYIO MOJEIb U

HHTCPIIPCTHPOBATDH l'IOJ'Iy‘IeHHHﬁ pe3yjibTat

YMeHue omnepupoBaTh TNOHATHUSMHU: TOYKa, IMpsiMasi, IJIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJa, IUIOCKUHA Yrod,
JIBYTPaHHBINA yToJl, TPEXTPAHHBIA Yroj, CKPEIIUBAIOLIUECS MpsMBbIE,
NapajieIbHOCTh U NEPIEHIUKYISIPHOCTD IPAMBIX U IUIOCKOCTEH, Yro
MEXIy MPSMBIMH, YTOJI MEXIY MPSMOM U TUIOCKOCTBIO, YTOI MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 TIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHM, YMEHHE HCIOJIb30BaTh
IpU PELICHUH 3a7ad M3y4YeHHbIEe (PAKTBI M TEOpPEeMbl IUIAHUMETPUU;
yYMEHHE OLCHUBATh pa3Mepbl 0ObEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIU C IOMOUIbI0 I'€OMETPUYECKUX MOHATUH U

BCJIIMYMH, P€IIaTh CBA3aHHBIC C HUMU MPAKTHYCCKUEC 3a1a4n
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YMeHne onepupoBaTh MOHATHIAMU: TUIOMIAAb (GUTYPBI, 00bEM (DUTYDHI,
MHOTI'OrpaHHUK, HpaBHHLHBIﬁ MHOTI'OrpaHHUK, CCYHCHUC MHOI'OI'PaHHUKA,
KyO, mapajiesienurnes, npu3Ma, nupamuia, (Gurypa u moBEepXHOCTb
BpallleHHsl, LWIMHAP, KOHYC, map, cdepa, miomanb chepsl, mIomaib

MOBEPXHOCTH NMHUPAMUbI, IPU3MbI, KOHYycCa, IMIMHApPA, 00bEM KyOa,




MPSIMOYTOJIBHOTO MAapajuIeNICIAIe1a, TUPaMUIbl, TPU3MBI, LWIHH]PA,
KOHYyca, 1l1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa U LIWIMHAPA,
MapajuleJbHblE OCHM WM OCHOBAHUIO, CEYECHHE I1apa, IUIOCKOCTD,
Kacarouiascs chepbl, UUIMHIPA, KOHyCa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHHKA, N300paxaTb MHOTOTPaHHUKH, (PUTYPBI U IOBEPXHOCTHU
BpAlllEHUs, UX CEUEHUS, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE NPHUMEHATh CBOWCTBA I'€OMETPUYECKHX (uryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATh OIpPENENIeHUs] H3y4daeMbIX GUryp,
BBIIBUTATh THUIOTE3bl O CBOMCTBaX M MPU3HAKaX TIEOMETPHUUYECKHX
¢uryp, 0OOCHOBBIBaTb WJIM ONPOBEPraTh MX; YMEHHE IPOBOAUTH
kiaccupukanro (GUryp Mo pa3IMyHbIM HpHU3HAKaM, BBIIOJIHAThH

HCO6XO,I[I/IMLIC AOIMOJIHUTCIIbHBIC TTIOCTPOCHUA
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YMeHHe OnepupoBaTh IMOHATUSMH: JIBIDKCHHE B IPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TOM00MSA, TMOJO0O0HBIE (GUTYPBI, yYMEHHUE
pacrto3HaBaTh paBHbIC U MOJIOOHBIE (PUTYPHI, B TOM YHCIIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPUUYCCKHE OTHOUICHHUS
MpU PEUICHUM 3aJ]a4; HAXOJIUTh T€OMETPHUUYECKHE BEIMYUHBI (IJIMHA,
yroj, IUIOMAAb, 00BEM) MpPH pEIICHUH 3a1a4 W3 JAPYTHX y4eOHBIX
MIPEIMETOB U M3 PEANTbHOMN KU3HU; YMEHUE BBIUYUCIIATH TEOMETPUICCKUE
BEJIMYUHBI (JUTMHA, YTOJ, TUIOIIabh, 00BEM, IJIONIAh TTOBEPXHOCTH),
WCTIOJNIB3Ysl M3Y4YeHHBIE (DOPMYIBI U METOABI, B TOM YHCJE: IUIONIAlb
TIOBEPXHOCTH TIUPAMUIBI, TIPU3MBbI, KOHYCa, [IWIHHAPA, TUIOIAh CHEPHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaUIeTeIUIIea, TUPAMUJIbI, TPU3MBI,
WINHIpPA, KOHyca, IIapa; YMEHHE HAXOMUTh OTHOLICHHE OO0BEMOB

NoJ00HBIX (puryp
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YMeHue omnepupoBaTh MOHSATUSMHU: TPSIMOYTOJIbHAs  CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOU3BEJICHNE BEKTOPA HA YUCIIO, Pa3lIOKEHHUE BEKTOpa IO
0a3ucy, CKaJIpHOE NPOU3BEJIEHUE, BEKTOPHOE IPOU3BEACHUE, YIoJ
MEXIy  BEKTOpamMH; yMEHHE  HCIOJNb30BaTh  BEKTOPHBIM U
KOOpJIMHATHBIA METOJ Ui PELIeHUs TeOMETPUYECKHX 3ajad U 3a/1ay

JpYTuX y4eOHbIX MPEAMETOB
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YMmenue BLIGI/IpaTL HO,Z[XOI[HH.IHIZ METOH JIsI PCHICHUA 3aldavu,
IIOHUMAaHHUEC 3HAYMMOCTU MATCMATUKW B M3YUCHUH IIPUPOJHBIX U

O6U.ICCTBCHHBIX nmponeccoB M HBHeHHfI; YMCHHUEC pPaClIO3HABATH




MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IMPUBOIUTH
IIpUMEPBl  MAaTEMAaTHYECKUX OTKPBITMM POCCUMCKOM UM MHUPOBOH

MaTeMaTHYECKOW HayKH




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'I I10
MATEMATHKE

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Kon
1 Yucna v BBIYUCICHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AeTMMOCTH UETbIX YHACEIT
15 Pannonanbupie uncna. OOBIKHOBEHHbIE U JAECSATUYHBIE JApOOH, TPOLEHTHI,
' OeCcKOHEUYHbBIE TIEPUOANUECKHE IPOooH
13 ApudmeTrnueckuii KopeHb HATypalbHOUN cTeneHu. [{efcTBus ¢ apudMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOW CTENEeHU
14 Crenenp ¢ wnenelM nokaszaTteneM. CTENeHb C PpPalUOHAIBHBIM IIOKA3aTEJIEM.
' CBoiicTBa cTENEHU
s CuHyC, KOCMHYC W TaHIE€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. ApPKTaHI'€HC YHMCIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTndabie U HaTypadbHbIC JOTapru(MbI
JeiictButenpHble uucia. ApupMeTHdyeckue omepanud ¢ AeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubnvkEHHbIE BHIYUCIICHHUS, IPABUIa OKPYTJICHUS, TPUKUIKA U OIICHKA
pe3yibTaTa BEIUUCIECHUN
1.8 [IpeobpazoBanHue BhIpaKEHUN
1.9 KommnekcHsie yncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [enbie 1 IpOOHO-pallMOHANBHBIE YPaBHEHUS
2.2 HppanuonaibHble ypaBHEHUS
23 TpuronomeTpuueckue ypaBHEHHs
24 [Toxa3zaTenbHbIE U JOrapUPMHUUECKUE YPaBHEHHS
2.5 Lenbie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA
2.6 HppauroHnaibHbpie HEPAaBEHCTBA
2.7 [TokasarenpHbIC U TOTapuPMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckue HEPaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeenuTeb MaTPHIIbI
3 @OyHKIMH U TpaduKu




Oynknusa, cnocodsl 3amanus Qynkiuu. ['paduk Gynknuu. Bzaumao obOpatHbIe

>l ¢ynkuuu. Yérnele n HeuétHble GyHKIMU. [lepuoanueckue pyHKIuU
OO6nacte ompeneneHuss U MHOXKeCTBO 3HaueHuid ¢GyHKumu. Hynmu Qyskumu.
12 [IpomexyTku 3HAaKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl U1 MUHUMYMBbI QyHkuuu. HamOombliee W HauMeHbIee 3HAUYCHUE
(YHKIIMY Ha IPOMEKYTKE
13 Crenennasi (yHKIMS C HaTypaJbHBIM M IEJBbIM TOKa3zareneM. EE cBolicTBa u
' rpacduk. CBoiicTBa U rpaduK KOpHS 7-0i CTENEHH
3.4 Tpuronomerpuueckue GyHKIUN, UX CBOMCTBA U TpadUKH
3.5 [TokazaTenpHas u norapudmudeckas QyHKIIMH, KX CBOMCTBA U IPaPuKH
16 Touku paspsiBa. AcuMnTorsl rpadukoB QyHkumii. CBoiicTBa (QYHKIMIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEIFHOCTEN
3.8 ApudmeTrnueckasi 1 reoMeTpuueckas nmporpeccuu. opmyrna cI0KHBIX TPOIEHTOB
4 Hauana maTtemaTuyeckoro aHaiansa
4.1 [TpousBoanas ¢pyukuuu. [Ipon3BoHbIE dJTIeMEHTAPHBIX (DYHKITHI
[Ipumenenne npou3BOAHON K HCCIENOBAHUIO (DYHKIMA Ha MOHOTOHHOCTh U
4.2 IKCcTpeMyMbl. HaxoxxieHue HauboIbIlero ¥ HAaMMEHbIIEro 3HaueHus: PyHKIUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHokecTBa U JTOTHKA
5.1 MHoOXxecTBO, orepauu HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomMOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpallCHUSI
7.5 Koopaunats! 1 BEKTOpPEI




YYEBHO-METOJMYECKOE OBECIHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

METOIUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HHUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






