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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHETO OOLIETo
oOpa3oBaHMsl, TaK KaKk 00eCreunBaeT BOZMOKHOCTh U3yUEHUs JUCIUILINH €CTECTBEHHO-
Hay4YHOU HAIpaBJICHHOCTU U TPEAMETOB T'YMaHUTAPHOTO LIMKIA. [TockonbKy Jornueckoe
MBIIIJICHHE, (QOpMHpYyeMOE TMpPU HU3YYCHUH OOYYAIONIMMHCA TOHATUHHBIX OCHOB
rE€OMETPUH, MpPU JOKA3aTeIbCTBE TEOPEM U IOCTPOCHUM LEHNOYKU JIOTUYECKUX
YTBEPKACHUN NIPU PELLICHUU T€OMETPUUECKUX 33]1a4, YMEHHUE BbIIBUTAaTh U OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO UCIIOJIb3YIOTCS MPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOT O
IIUKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

Llenr ocBoeHust mporpammbl yueOHOro kypca «l'eomerpusi» Ha yrayOaéHHOM
YPOBHE — pa3BUTHE HHAWBHUIYAJIBHBIX CIHOCOOHOCTEH OOy4aromuxcs IMpU HU3YyYEHUH
reOMEeTpUH Yepe3 o0ecrieueHrne BO3MOKHOCTH MPUOOPETEHHsI U MCTIONb30BaHMsl Ooiee
INIyOOKMX T€OMETPUYECKUX 3HAHUW M JCHUCTBUM, CHEHU(PUYHBIX TEOMETPHH, U
HEOOXOAMMBIX [UIsl YCHEIIHOro MNpo(ecCHOHAIBLHOrO 00pa30BaHMs, CBA3AHHOIO C
UCIIOJIb30BAaHUEM MATEMATHUKHU.

[IpuoputeTHbIMM 3aayaMu  Kypca TE€OMETpUHM Ha YIrIIyOJEHHOM YpOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MPEACTaBICHUS O TeOMETPHHM KaK 4YacTH MHUPOBOW KyJIbTYypbl U
(opMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIMM MUPOM;

(opMupOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEHUIINX
MAaTEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX OIKCHIBATh M HM3y4daTb DPa3HbIE SIBICHUS
OKPYAIOIEro MHpa, 3HAHWE IMOHATUHMHOIO anmapara mno pasgeiny «CTepeoMeTpus»
y4eOHOT0 Kypca reOMEeTPHH;

(opMHpOBaHHE YMEHHUS BJIAaJE€Th OCHOBHBIMU TMOHATHUSAMH O MPOCTPAHCTBEHHBIX
¢urypax m uX OCHOBHBIMH CBOICTBaMM, 3HaHHME TeopeM, (OPMYyJI U YMEHHE HX
OPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl U HAXOJUTh HECTaHAAPTHBIE CIIOCOOBI
penieHus 3aay;

(opMHpOBaHKE YMEHHUS PACIIO3HABATH HA YEPTEkKAX, MOJIEISAX U B PEATbHOM MHPE
MHOTOTPAHHUKH U TeJla BpallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

(opMupoBaHHE TOHUMAaHHUS BO3MOXKHOCTH aKCHOMATUYECKOTO MOCTPOEHUs
MaTeMaTUYeCKUX Teopui, (OpPMUPOBAHHE TOHUMAHUSA POJIM AaKCUOMAaTUKUA MpU
IIPOBEACHUY PACCYKICHUN,

dbopMHpOBaHHME YMEHHS BIAJETh METOJAaMM JOKa3aTeJlbCTB U aJITOPUTMOB
pelIeHus, YMEHUsI UX MPUMEHATh, NPOBOAUTH JOKA3aTENIbHBIE PACCYXIECHHS B XOJE
pEelIeHUs] CTEPEOMETPUYECKUX 3aJad M 3aJad C [PAKTUYECKHM COJIEpP/KaHUEM,
dbopMupoBaHHE TPEACTABICHUS O HEOOXOIWMOCTH JOKAa3aTEILCTB IIPH OOOCHOBAHUHU
MaTEMaTUYECKUX YTBEPXKICHUW M POJM AKCMOMATUKU B TMPOBEACHUM JI€TyKTUBHBIX
pacCyXICHUN;



Pa3BUTHE U COBEPUIEHCTBOBAHNE MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOyJaronuxcsi,  I[O3HABATEIbHOW  AKTUBHOCTH,  HUCCJENOBATEIbCKUX  YMEHUH,
KPUTUYHOCTH MBILUICHHS], HHTEpECa K U3YYEHUIO T€OMETPUH;

dbopmupoBaHre PYHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH: YMEHUS
pacno3HaBaTh MPOSBICHUS TEOMETPUUYECKUX MOHATUN, 0OBEKTOB U 3aKOHOMEPHOCTEN B
peanbHBIX >KMU3HEHHBIX CUTYyallUSX W IPU HU3YyYEHUU APYTHX Y4EOHBIX HPEIMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOACIMPOBAHUS PEAIBHBIX CUTYaLIHM,
UCCIIEAOBAaHUS IOCTPOEHHBIX MOJIEIIEN, HHTEPIPETALIMU TIOJIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIepKaTEIbHBIMU JIMHUSIMH yueOHOTO Kypca «I'eomerpusi» B 10-11
KJ1accax sSBIsrOTCA: «IIpsiMble M IIOCKOCTH B IPOCTPAHCTBEY, «MHOTOrpaHHUKNY, « Terna
BpauleHus», «BEKTOpbI 1 KOOPAMHATHI B TPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHME «YMETh OINEPUPOBATH
MOHATUSIMU», PEIIEBAHTHHIMU T'€OMETPUH Ha yriyOonéHHOM ypoBHE oOydenus B 10-11
Kjaccax, OTHOCHTCSI KO BCEM COJEp)KaTelIbHbIM JIMHUSM Y4YeOHOro Kypca, a
(opMHpOBaHKE JTOTUYECKUX YMEHUHN paclpenensieTcsl HE TOJIBKO MO COAEpPKaTEIbHbIM
JUHUSIM, HO U 1o rojgaM oOydeHusi. CojaepkaHue 0Opa30oBaHUs, COOTBETCTBYIOIIEE
NpEeAMETHBIM  pe3ysibTaraM  ocBoeHHs  DenepanibHOM  pabodeil  Mporpammsl,
pacnpeeIEHHBIM 0 rojilaM O0y4YeHUs, CTPYKTYPHUPOBAHO TaKUM OOpa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NPHUHLHUIIMAIBHBIM  BOIpocaM oOydaromuecs OOpalainch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIA/ICHUE T€OMETPUUECKUMU TOHITHSIMU
M HaBbIKAMHM IIOCJIEIOBATEIbHO M TMOCTYINATEIbHO, C COOJIIOJICHUEM MpUHIMUIA
IPEEMCTBEHHOCTH, a HOBbIE€ 3HAHHSA BKJIIOYATh B OOIIYI0 CHCTEMY I€OMETPUUYECKHX
NpEICTaBIICHU OO0ydYalomuxcs, pacmmpsas W yrayomnss e€, oOpa3yss TpoyHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUU HA YTIyOJEHHOM YPOBHE MO3BOJISIET:

co31aTh yciaoBus 1id qudPepeHunanu 00yyeHus, TOCTPOEHUS! UHANBUIYATTbHBIX
00pa3oBaTeNbHBIX MPOTPaMM, OOECHEYHUTHh YIIIYOJIEHHOE H3YyUYCHHE TE€OMETPHH Kak
COCTaBJISIIONIEH yueOHOTro npeamera «MaremaTukay;

MOATOTOBUTH OOYYarOIIMXCSl K MPOAOHKEHUIO U3YyYEHUS MAaTeMaTUKH C Yy4ETOM
BbIOOpa Oyaymied mnpodeccuu, obecreynBasi MPEEMCTBEHHOCTh MEXAYy OOIUM U
npodeCCUOHAIBHBIM 00pa30BaHUEM.

Ha u3yuenue yueOHoro kypca «I['eomerpus» Ha yriayOlIEHHOM YPOBHE OTBOJUTCS
204 4gaca: B 10 knacce — 102 yvaca (3 vaca B Hegento), B 11 knacce — 102 yaca (3 yaca B
HEJIENIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUS CTEepeoMeTpuu. Touka, mpsimasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUU U
CIEACTBUS U3 HUX.

B3anmHOoe pacnonokeHue NOpsMBIX B IIPOCTPAHCTBE:  IE€pECEKaroluecs,
IapajulesIbHble M CKpEeIIUBaroImuecs npsMble. [IpU3HAaKM CKpEIMBAIOMMXCA NPSIMBIX.
[TapannenbHOCTh MPAMBIX U IIOCKOCTEW B MPOCTPAHCTBE: MAPAIUICIBHBIE NPSIMbBIE B
IPOCTPAHCTBE, NAPALIEIBbHOCTh TPEX MPSIMBIX, MAPAJUIETBHOCTh MPSMON U TIOCKOCTH.
[lapamensHOe M UEHTpAJIbHOE MPOEKTUPOBaHME, H300paxeHue ¢uryp. OCHOBHBIE
CBOMCTBA TNapajlieIbHOr0 MpoekTupoBaHusa. M3o0paxkenue ¢uryp B mnapauielbHON
MPOEKIMHU. YTJIbl C COHAIIPAaBICHHBIMA CTOPOHAMH, YIOJ MEXKAY NPSIMBIMHA B
npocTpancTBe. [lapaynenpHOCTh IUIOCKOCTEHN: IMapalljIeibHBIE IIJIOCKOCTH, CBOMCTBA
napajuleabHbIX IockocTel. [Ipocreiiye npocTpaHCTBEHHbIE (PUTYpBI HA IJIOCKOCTH:
TETpa’ap, MAPAJUIEIECTTUIIE], TOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSIMOM M IUIOCKOCTH: TEPIEHAUKYISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, MPSMBbIC MMAPAJUICIIbHBIE U MEPHEHAUKYISIPHbIE K IJIOCKOCTH, IMPU3HAK
IEPIECHAUKYJIAPHOCTU NMPAMOW M IUIOCKOCTH, T€OpeMa O NPSAMOM IEPIECHIUKYJIAPHOU
wiockocTh. OpTOroHaJgpHOE MPOEKTUpOBaHMWE. IlepneHAMKYyJIssp M HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKH JI0 TJIIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IUIOCKOCTH, MPOEKIIUS
burypsl Ha IJIOCKOCTb. [leprieHIMKYISAPHOCTD IIJIOCKOCTEN: IIPU3HAK
NEPIEHINKYJIIPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NepneHIuKyJIsapax.

YTrabel B IPOCTPAHCTBE: YO MEXKAY IPSMOU U IUIOCKOCTBIO, ABYI'PAHHBIA YIOJI,
JMHEWHBIA yTOJ IBYTPAaHHOIO yria. TpéXrpaHHbId U MHOrorpaHsHsie yribl. CBOKCTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yrija. CBOMCTBa IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB JIJII TPEXTPAHHOTO YyTJa.

MHoOrorpaHHuKH

Buabsl MHOrOrpaHHHKOB, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3mMa: N-yroapHas npusma,
npsiMass ¥ HAKJIOHHasg MpU3Mbl, OOKOBas U TMOJHAas T[OBEPXHOCTh MPHU3MBI.
[Tapannenenurnen, npssMOYToJIbHBIN MapajuiesIenuIie U ero cBoiictra. Kparuaiimme nytu
Ha IOBEPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopemMa
[Tudaropa. [Mupamuna: N-yroimpHas nmupamuja, MpaBHIIbHAS W yCEUEHHAS MUPAMUJIbI.
CpoiictBa p&Obep u OOKOBBIX TpaHeW MpaBWIbHOW mHpamuiabl. [IpaBunbHbIC
MHOTOTPAaHHHUKHW: TIpaBUWJIbHAs TMpHU3Ma M I[paBWIbHAsA NUpaMula, [pPaBUIbHAS
TpeyroJibHasi MUpaMUia U MPAaBUWIbHBIN TeTpasp, KyO. [IpeacTaBienue o mpaBUiIbHBIX
MHOT'OTPAaHHMKAX: OKTA3IP, JOAEKAdAP U UKOCAIP.



Brruncnenue 3rieMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHaiu, yriel. [Lmomans
OOKOBOI MOBEPXHOCTHU U MOJHON MOBEPXHOCTU MPSMON MPU3MBI, TUIOHIAIb OCHOBAHHM,
TeopeMa 0 OOKOBOI MOBEPXHOCTHU MPSMOU Mpu3Mbl. [1no1ians O0KOBOI MOBEPXHOCTH U
IOBEPXHOCTH MPABWIBHON NIMPaMUbl, TEOPEMA O IUIOIIAINA YCEUEHHON TUPaMUIBI.

CummeTpust B INPOCTPAHCTBE.  DJIEMEHTBl ~ CUMMETPUM  IPAaBHJIBHBIX
MHOTOIrpaHHUKOB. CUMMETpUsi B  MNPaBWJIBHOM  MHOIOTPaHHUKE: CHUMMETPHS
MapajulesIenunena, CUMMETPUsS NPABUIIBHBIX NPHU3M, CHMMETPHUS IPABUIBHOMU
IUPAMUJIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOD, JUIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W IPOTUBOIIOJIOKHO HAIPABJICHHBIC
BEKTOpbL. PaBEHCTBO BEKTOpPOB. [IeWCTBUS C BEKTOPAMH: CIIOKEHHE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uucio. CpoiicTBa
ClI0eHus BeKTOpoB. CBOKCTBA YMHOKEHHUS BEKTOpa Ha uncio. [IoHaTHe KoMIUIaHapHbIE
BeKTOpBL. lIpu3Hak komiaHapHOCTHM TpEX BeKTOpoB. [IpaBuino mnapauienenunena.
Teopema 0 pa3noKeHUU BEKTOPA MO TPEM HEKOMIUIAHAPHBIM BekTopam. [IpsmoyronbHas
cucTeMa KoopAauHar B mpocTtpaHcTBe. Koopaunatel Bektopa. CBs3b  MeEXAy
KOOpJMHAaTaMU BEKTOpPAa U KOOPJIMHATAMU TOYEK. YTOJ MEXAy BeKTopamu. CKasipHOE

[IPOU3BEICHUE BEKTOPOB.
11 KJTIACC

Tesa Bpamuenus

[TousTHSA: TUIMHAPUYECKAs TOBEPXHOCTh, KOHMYECKas MIOBEPXHOCTh, cheprueckas
MMOBEPXHOCTh, OOpasyroiue ToBepxHOCTel. Tena BpalleHUs: MMWIMHAP, KOHYC,
yceu€HHbId KOHYyC, cdepa, map. B3aumHoe pacnonoxeHue cdepbl U TIIOCKOCTH,
KacartelibHas TNIOCKOCTh K cepe. M3o0pakeHune Ten BpallieH s Ha IIIOCKOCTH. Pa3BépTka
UIMHApa U KoHyca. CummeTpus cdepsl U mapa.

O6BEM. OcHOBHBIE CBOMCTBA 00BbEMOB Tell. TeopeMa 00 00bEME MPSIMOYTOJIBHOTO
napaienenunena U cieactsus u3 He€. OOBEM NPsMOM M HAKIOHHOW MPU3MBI,
UUJIUHAPA, TUpamMuibl U KoHyca. O0BEM 1apa v IapoBOrO CErMEHTA.

KomMOunHanuu ten BpaiieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BrcaHHas B MIJIAHID,
onuca”Has okosio nunuHApa. [lepeceuenue chepsl u mapa ¢ miockocTeio. Kacanue mapa
U cepbl MIOCKOCThI0. [ToHsATHE MHOTOrpaHHMKA, ONMKUCAHHOTO OKOJIO cepsbl, chepsl,
BITMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAICHUSI.

[Tnomans moBepXHOCTH ITMIMH]IPA, KOHYCA, TIomaas cdepsl u e€ yacteit. [logobue
B mpoctpancTBe. OTHOIIEHHE O00BEMOB, TUIOMIAACH MOBEPXHOCTEH MOJOOHBIX (UTYP.
[IpeoOpa3oBanue momoOus, romoreTus. PemieHne 3amady  Ha  IUIOCKOCTH €
UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[locTpoeHne cedyeHHii MHOTOTPAaHHUKOB W TeJl BpPAILCHMS: CEUEHUS LMJIMHIpa
(mapajuienbHO U EPIEHANKYIISIPHO OCH), CEUCHUS KOHYCa (MapaJljieIbHbIE OCHOBAHUIO U



MPOXOJIAIIME Yepe3 BEPIIMHY), CEUEHHMs IIapa, METOJbl MOCTPOCHUSI CEUEHUN: METO]I
CJIEZIOB, METOJ] BHYTPEHHETO MPOECKTUPOBAHUSI, METOJ IIEPEHOCA CEKYILEHN MIIIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTBe. Onepandu HajJ BEKTOpamMu. BEKTOpHOE YMHOKEHHUE
BEKTOpPOB. CBOMCTBAa BEKTOPHOTO YMHOKeHUs. [IpsiMOyTOJiIbHAsE cucTeMa KOOPJAWHAT B
npoctpadcTBe. KoopauHatel BekTopa. Paznoxkenue BekTopa no 6asucy. KoopaunatHo-
BEKTOPHBIM METOJI MPU PEUICHUU T€OMETPUUYECKUX 3aay.

JABUKEeHMS B IPOCTPAHCTBE

JIBmxenus npoctpancTa. OtodbpakeHus. [[Brwkenus u paBeHCTBO duryp. O6mue
CBOMCTBAa JBW)XKCHMH. BWIbl JBWKECHUIN: MNapajulelIbHbIA TNIEPEHOC, LEHTPAIbHAS
CUMMETpHUS, 3€pKajdbHas CHUMMETpPHs, MOBOPOT BOKpyr mpsiMmou. I[IpeoOpazoBanus
nogo6us. [Ipsmas u cdepa Didnepa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBINM YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OOY4YAIOIIerocss Kak aKTUBHOTO WU
OTBETCTBEHHOT'O WJIEHA POCCHIICKOrO OOIIECTBa, MPEACTABICHUE O MAaTeMaTHYECKHX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHUM, TPOIIEAYP IPasKIaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOCHCTBOBATh C COIMATIBHBIMU
UHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh POCCHUMCKONM TpaKJaHCKOW WIACHTUYHOCTH, YBAXKECHHUS K
MPOIUIOMY W HACTOSIIIEMY POCCUHCKOW MaTEeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCHUICKMX MAaTEMATHKOB M POCCHICKOW MaTEMaTHYE€CKOM UIKOJIbI,
UCIIOJIb30BAaHUE ITUX JOCTHXKEHUN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHWE JyXOBHBIX LIEHHOCTEH POCCUIICKOrO Hapoja, Cc(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, ASTUYECKOTO TMOBEIECHUSA, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAYKHM U AEATEIBbHOCTBbIO YYEHOTO, OCO3HAHHE JIMYHOIO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7a4, PEIICHUN, PACCYKIEHUU, BOCIIPUUMYUBOCTH K
MaTeMaTUYECKUM acleKTaM pPa3jInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c(hOpMHUPOBAHHOCTh YMEHHSI NMPUMEHATh MaTEMaTUUYECKHWE 3HAHUS B HMHTEpecax
310pOBOro M 0Oe€30macHOro oOpas3a KWU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJAaHCHPOBAHHBIA PEXUM 3aHATHM M OTIbIXa,
peryisipHas Qu3nyeckass akTUBHOCTb), PU3NUYECKOE COBEPIICHCTBOBAHNE MPU 3aHATUIX
CHOPTHUBHO-03/I0POBUTEIBHON 1€ATENbHOCTBIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TPYyZly, OCO3HAHUE IIEHHOCTU TPYAOTIO0HS, HHTEPEC K Pa3InYHBIM
chepaMm TPOPECCUOHAIBHON NEATETLHOCTH, CBS3aHHBIM C MaTeMaTUKOW U e€
MPWIOKEHUSIMHA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiel mpodeccun u
peaqn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IIJIaHBI, TOTOBHOCTH M CIIOCOOHOCTHh K
MaTE€MaTUYeCKOMy OOpa30BaHMIO W CaMOOOPA30BAHMIO HA MPOTSHKEHUM BCEU KU3HM,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHHM MPAKTUYECKUX 3a/1ad MAaTeMaTUYECKOU
HaIpaBJIEHHOCTH;



7) 3K0JIOrHYeCcKoe BOCIIUTAHUE:

C(l)OpMHpOBaHHOCTB BKOHOFHHGCKOﬁ KyJ'IBTypBI, IIOHUMAHHUEC BJIIUSHHUA COLIUMAJIBHO-
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOHON U COLIMAIBHOM CpeJibl, 0CO3HAHUE
I00aJbHOIO XapaKTepa OHKOJOTHMYECKUX IpoOJieM, OpUEHTAIMs Ha NpPUMEHEHUE
MaTeMaTHYECKUX 3HAHMM JUIS pelieHus 3ajJad B O00JIaCTH OKpYKalolleW cpenbl,
HJ'IaHI/IpOBaHI/Ie HOCTYHKOB U OINCHKHU HNX BO3MOXHBIX HOCJ'IGI[CTBI/Iﬁ JJIA Oprxcanmeﬁ
cpensl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIICCTBEHHOM MPAKTUKH, MTOHUMaHUE MaTEMaTUYECKON HayKH Kak
chepsl YeIIOBEUECKON IESITEIILHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTH VISl PA3BUTHS
OUBUIIN3allM, OBJIAACHHC SA3BIKOM MATCMAaTHUKHU H MaTeMaTquCKOﬁ Ky.HBTypOﬁ KakK
CPEJICTBOM  MO3HAHUSA  MHpPA, TOTOBHOCTh  OCYIIECTBJISITH  NIPOEKTHYIO U
MCCIIEIOBATENIbCKYIO ICSATEIbHOCTh HHANBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHBbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUA:

BBISIBIISITH W XapaKTEpHU30BaTh CYIIECTBEHHBbIC TMPU3HAKH MaTEMAaTUYECKUX
00BEKTOB, TOHSATUN, OTHOIICHUM MEXIY MOHATUAMH, (POPMYIHUPOBATH OINpPEICICHUS
MOHATHH, YCTAHABIMBATH CYIICCTBEHHBIN NPHU3HAK KIaCCU(PUKAIMKU, OCHOBAHUS JUIs
000011IeHHS U CPAaBHEHHUSI, KDUTEPUU TPOBOJMMOIO aHAIU3a;

BOCIIPHHUMATh, ()OPMYIHPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPAUTCIbHBIC
U OTpHUIATEIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOPEUHUS B
(dakTax, TaHHBIX, HAOMIOACHUAX U YTBEPKICHUSIX, IPEIaraTh KPUTEPUH JIJIS1 BHISBIICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

JenaTh BBIBOABI C HCIOJIH30BAHMEM 3aKOHOB JIOTUKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

IPOBOJUTH CAaMOCTOSTENIBHO JO0Ka3aTeIhCTBA MATEMATHUYECKUX YTBEPKICHHIM
(TpsiMBIE W OT TMPOTHBHOTO), BBICTPAWBATh ApTyMEHTAIMIO, MPUBOAWTH NPHUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKJICHHS M BBIBO/IBI,

BBIOMpATH CIIOCO0 perieHust yaeOHOM 3a1auu (CpaBHUBATh HECKOJBKO BapUAaHTOB
perieHus, BHIOUPaTh HAauOoJee MOIXO AN ¢ YIETOM CaMOCTOSITEIPHO BBIIETICHHBIX
KPUTEPUEB).

Ba3oBrbie ucciaenoBarejbCcKue AeCTBUA:

UCIIOJIB30BaTh BONPOCHI KaK HCCICIOBATEIbCKUNA WHCTPYMEHT IIO3HAHMS,
dbopMynrpoBaTh BOMPOCH], (HUKCUPYIONTUE MPOTUBOPEYHE, MPoOIeMy, YCTaHABIUBATDH
MCKOMOE U JaHHOE, OPMUPOBATH TUTIOTE3Y, ApTYMEHTHUPOBATH CBOIO TIO3UINIO, MHEHHE;



MPOBOAMUTH CAMOCTOSITENIbHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIEAO0BaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro oOBeKTa, SBJICHHS, IMpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBbEKTaMH, SIBIICHUSIMU, TPOLIECCAMU;

CaMOCTOSATENIbHO (POPMYJIUPOBaTH OOOOIIEHUS W BBIBOJABI IO pe3yJibTaTaM
POBENEHHOTO HAOIOJECHUS, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 000OIIECHNUI;

MPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TMpoliecca, a TaKKe BbIIBUTaTh
MPENOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH Je(UIUTH HTHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha BOIPOC
U JIJIS peleHus 3a0a4u;

BBIOMpaTh WH(OPMALMIO W3 HMCTOYHHKOB PAa3IMYHBIX THIIOB, aHAIH3UPOBATH,
CUCTEMATHU3UPOBaTh U HHTEPIPETHUPOBATh MH(OpPMALMIO pPa3IUYHBIX BUIOB U (HopM
IpEICTaBICHNUS;

CTPYKTYypUpOBaTh HWHGPOPMAIUIO, TPEACTABIATH €€ B pasIUYHbIX (opmax,
WJUTIOCTPUPOBATH IpapUUecKy;

OILICHMBATh HAAEKHOCTh MH(QOPMAIMH 1O CaAMOCTOSTENIEHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMmyHMKaTHBHBIE YHHBeEpPCcaJbHbIe YyueOHbIe NeiCTBHSA

Oo0wmenue:

BOCIPUHUMATh U (OPMYJIHUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSMU U
LEeJIMU OOLLEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEILICHUs 3a/71aud, KOMMEHTUPOBATh
ITOJTYYEHHBIA PE3yJIbTaT;

B XO0/€ OOCYXJEHMsS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelaeMoi 3a/lauM, BbICKA3bIBAaTh MJIEW, HALIEJICHHbIE HA MOMCK pPELICHMS,
COMOCTABIIATh CBOM CYXICHUS C CYXACHUSIMU JpPYrUX YYaCTHUKOB JUaiora,
oOHapyXHUBaTh Pa3IMyUe U CXOACTBO IMO3ULIMMA, B KOPPEKTHOU PopMe (HopMyIupoBaThH
pa3HOIJIACHsl, CBOU BO3PAKEHUS;

IOPENCTaBIATh PE3YJIbTaThl PELICHUS 337auM, SKCIEPUMEHTa, WCCIEI0BAHMS,
IPOEKTa, CaMOCTOSATENIbHO BBIOMPATh (OpMAT BBICTYIJICHUS C YYETOM 3ajad
pe3eHTallMK U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJIATh IUJIaH, QJITOPUTM PEIICHUS 3aJayd, BBIOMpATh CHOCOO PEIICHHS C
y4€TOM HMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SJMOUNOHAJIbHBII HHTEJLJIEKT:



BJIa/ICTh HAaBBIKAMH TO3HABATEIbHON peIeKCUH KaK OCO3HAHHs COBEPIAaeMbIX
JACHCTBHUM M MBICIUTENBHBIX TPOIECCOB, WX pPE3yJbTaTOB, BIAJETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA Mpolecca M pe3yjbpTaTa pPEIICHHs MaTeMaTH4eCKOM
3a/1ayu;

OpEeNBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IpPHU PEIICHUH 3a]auH,
BHOCUTh KOPPEKTHUBBI B JCSITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBUE pe3ysibTaTa IEIH U YCIOBUSM, OOBSCHATH MPUYUHBI
JTOCTHXKEHUS WM HEJOCTUXKEHUS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OITMOKY, 1aBaTh
OILICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MTOHUMATh U UCIIOJI30BATh MPEUMYIIIECTBA KOMAHIHON U UHANBUYAJIbHON pabOThI
OpU peuieHud Y4eOHbIX 3a/Jay, NPUHHMATh LEJdb COBMECTHOM JESTENIbHOCTH,
IUIAaHUPOBAaTh OpPraHM3alMI0 COBMECTHOM palboThl, pacHpenensiTb BUIbl PadoT,
JIOTOBApUBATLCS, OOCYXJaTh MPOIECC W pe3yiabTaT padoThl, 00001aTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIPYNINOBBIX (opmax padboTel (0OCykaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BBIIOIHSITH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATH CBOU
JEHCTBUS C APYTUMHU YICHAMH KOMAaH/Ibl, OIEHUBATh Kaue€CTBO CBOETO BKJIaJa B OOLIUI
MPOJYKT MO KPUTEPUSIM, CPOPMYIHMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHUS.

HHPEAMETHBIE PE3YJIbTATBI

K xonmy 10 kaacca oOygaromuiicss Hay4uTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATHUSMU CTEPEOMETPUU TPU PEIICHUU
3a/1a4y ¥ MPOBEJICHUN MAaTEeMaTUYECKUX PACCYKICHUMN;

e TMPUMCHATh AKCHOMBI CTEPEOMETPUM M CJCACTBUS W3 HHUX TPH PEIICHUU
TCOMETPUYECKUX 3a]1aY;

e KJIacCCHU(UIIMPOBATh B3aMMHOE pACIIONIOXKEHHUE TIPAMBIX B TIPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEpPUPOBATH MOHITHSIMH, CBI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE:
MEXIy MPSIMBIMHU B TIPOCTPAHCTBE, MEXKITY MIPAMOU H ITIOCKOCTHIO;

e CcBOOOJHO OTICPHPOBATH MOHATUSIMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMH,

e CBOOOJHO pacro3HaBaTh OCHOBHBIC BUJIbI MHOTOTPAHHUKOB (ITPU3Ma, MUPaMHU/Ia,
MPSIMOYTOJIBHBIN TTapayuienenunes, Kyo);

e KJacCU(pUIIMPOBATH MHOTOTPAHHHUKH, BHIOMPAsi OCHOBAHUS JIJIsl KiIacCU(UKAIIHH;

e CcBOOOJHO OMEpPUPOBATH MOHATHIMH, CBI3aHHBIMHU C CEUCHUEM MHOTOTPAHHHKOB
TUIOCKOCTBIO;

e BBINOJHATH MapajuIeIbHOE, IIEHTPAIbHOE U OPTOTOHAIBLHOE MPOCKTUPOBAHHE
¢uryp Ha TIOCKOCTh, BBITIOIHATH U300pakeHHs GUTYp Ha MIIOCKOCTH;



CTPOUTh CEYEHUSI MHOTOTPAHHUKOB PA3TUYHBIMU METOAAMU, BBIOJIHATh
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEpXy, COOKY, CHU3Y;

BBIYKCIIATH IUIOMIA/IA MOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpU3Ma, MHUpaMUja),
Tr€OMETPUYECKUX TeJ ¢ TPUMEHEHUEM (hopMyT;

CBOOOTHO OTIEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, IICHTP, OCh U
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (DUTYPHI;
CBOOOJHO ~ OMEPUPOBATH TMOHSATUSMU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAWHATaM B POCTPAHCTBE;

BBITIOJIHATD JCUCTBUS HAJl BEKTOPaMU;

pelIaTh 3a1a41 Ha I0Ka3aTeIbCTBO MATEMATUYECKUX OTHOLICHUN 1 HAXOXKICHUE
F€OMETPUYECKUX BEJIWYMH, TPUMEHSSI HM3BECTHBIE METOJbl MPHU PELICHUU
MaTeMaTU4YECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CI0KHOCTH;
OPUMEHSTh  MPOCTEUIINE  MPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
W3BJEKaTh, MPeoOpa3OBBIBATh W  HHTEPHNPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTekax
U PUCYHKAX;

NPUMEHSTh MOJYYEHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh U aHAIU3UPOBATH
peanbHbIe CUTyallud, NPUMEHSTh H3Y4YCHHBIC MOHSITHUS B IPOIECCe IMOUCKA
pelieHus MaTteMaTU4ecKu CHOpMyIMpOBaHHON MPOOJIEMBbI, MOACIUPOBATH
peabHbIE CUTYAIluU Ha SI3bIKE TEOMETPHUU, UCCIIEIOBATH IOCTPOEHHBIE MOJIEIIH C
UCIIOJIb30BAHUEM TE€OMETPUYECKUX TOHATUM W TEopeM, ammapara ainreOpsl,
pelmaTh NPaKTUYECKUE 3aJauyM, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX
BEJINYUH,;

MMETh TMPEJCTAaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniry 11 kiaacca oOyyaromuiicss HAy9uTCs:

CBOOOJHO OMNEPUPOBATH MOHATHUSIMH, CBA3AHHBIMH C LWJIMHIPUYECKOM,
KOHUYECKOU U C(HeprUueCKOil MOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI MOTYYEHUS;
OTIEpUPOBATH TOHITHIMH, CBSI3aHHBIMH C TellaMH BpAIICHUS: IHIMHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrno3HaBaTh Teja BpalleHus (LWIMHIP, KOHYC, cepa U map) U oOBSICHAThH
CIOCOOBI MOTYYEHUS TE BPAILICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIOokKeHne c(hephl U MIOCKOCTH;

BBIYHCIISTH BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U TE€J BpalleHusl, 00bEMBI U
IIOUIA/IM TMIOBEPXHOCTEH MHOTOTPAHHUKOB U TE€J BpAalllEHUs, TEOMETPUUECKUX
TE€J ¢ MPUMEHEeHueM (popmyIr;



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBS3aHHBIMH C KOMOWHAIMSIMH Tell
BpalieHus] W MHOTOTPAHHWKOB: MHOTOTPAaHHHWK, BIHCAHHBIA B cdepy u
OMHCaHHBIA OKOJO cdeprl, chepa, BIHUCAaHHAST B MHOTOTPAHHUK WIIA TEJIO
BpaIlCHUS;

BBIYKCIIATh COOTHOIIEHUS MEXIy IUIOMIAJAsIMU TOBEPXHOCTE M 0OBEMaMu
MMOJOOHBIX TEII,

M300pakaTh U3ydyaeMble (PUTYPHI, BEIIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEIKH U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (UTYp: BUJ CBEpPXY, COOKY, CHU3Y, CTPOUTH
CEUEHHUS TeJl BpaICHUS;

U3BJIEKaTh, MHTEPIPETUPOBATH U  MNpeoOpa3oBbIBaTh HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (UTYpaX, MPEACTABICHHYIO Ha YePTEkKaxX
U PUCYHKaX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONIEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MNIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPIMHAT;

permaTh TeOMETPUUYECKAE 3aJa4i Ha BBIYUCIICHHE YTJIOB MEXKIY HPSIMBIMH U
IJIOCKOCTSIMH, BBIUMCIICHUE PACCTOSHUMA OT TOYKH JI0 TUIOCKOCTH, B II€JIOM, Ha
IpUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHUH;

CBOOOJTHO  OMEpUPOBATh TOHATHUSIMH, CBA3AHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUI;

BBITIOJTHSTH N300payKEHUSI MHOTOTPAHHUKOB M TEJ BPAIICHHS TTPH MapaJLIeTbHOM
nepeHoce, IEHTPATbHON CUMMETPUH, 3€PKAIbHON CUMMETPHH, TIPU TTOBOPOTE
BOKPYT MIPSIMOiA, MpeoOpa3oBaHus Mo 100us;

CTPOUTh CEYECHHsS] MHOTOTPAHHHKOB M TEJ BpAIEHUSA: CEUYCHUS IHJIUHIpA
(mapajuienbHO U MEPHEHAUKYISIPHO OCH), CEUYEHHUs KOHyca (TmapajuielibHbIe
OCHOBAHHIO U TIPOXOIAIIUE YepPEe3 BEPIINHY ), CEUCHUS I1apa;

UCIIOJIb30BaTh  METOJABl IMOCTPOCHUS CEUYCHHM: METOJI  CIEJ0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MIEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUYECKHUE YTBEPIKICHHUS,

MIPUMEHSATh TeOMEeTpUUIecKre (aKThl JIJI PEIICHHs] CTEPEOMETPUICCKUX 3aj1ad,
MPEANOJIATaoIINX HECKOJBKO IIaroB PEMIEHUs, €CIIA YCJIOBHUS TMPUMCHCHHUS
3a/1aHbI B IBHOW U HESIBHOH (hopme;

periaTh 3a/1a4u Ha I0Ka3aTeIhCTBO MATEMAaTUYECKUX OTHOIICHUI 1 HAXOXKICHUE
TCOMETPUUYCCKUX BEITUYHH,

NPUMEHATh TIPOTPAMMHBIE CpPEACTBA M JJICKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI PU PEIICHUH CTEPEOMETPUUSCKHX 3a]1ay;

MPUMEHSTh MOJyYeHHbIC 3HAHUS Ha MPAKTHKE: CPaBHUBATh, aHAJTU3UPOBAThH U
OIICHUBATh pEaJbHBIC CUTYyaIlMH, MPUMEHSATh H3YyUYCHHBIEC TOHATUS, TEOPEMBI,
CBOMCTBa B TpoIlecCe MOUCKA PEIICHUS MaTeMaTHUeCKH CHOPMYIUPOBAHHON



npoOJEMBbl, MOJEIUPOBAaTh pEalbHbIE CHUTYallUM Ha S3bIKE TIE€OMETPHH,
UCCJIENOBaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM TI'€OMETPHUYECKUX
MOHATUM M TEOpeM, amrmapara aiareopbl, pelmaTh NIPAKTUYECKUE 3a]1auH,
CBSI3aHHBIEC C HAXOKJICHUEM I€OMETPUUYECKUX BEIUYNH;
UMETh NPEJCTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHUS TE€OMETPUM KAk
COCTaBHOM 4acTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bceero Kontpoasnsie | IIpakriieckne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [lepneHUKyYISPHOCTD MPSAMBIX U o5
IJIOCKOCTEHN B IIPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuk# 7 1
BekxTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHHG, 000011IeHNE U CUCTEMATH3AIHS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0




11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Konrtpoabnsie | Ipakruueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 AHanmMTA4YecKasi TeOMEeTpHs 15 1
) [ToBTOpEHME, 0606meH1:Ie u 15 1
CUCTEMAaTH3AIHsI 3HAHHHA
O0bEéM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24
5 [Tnomaay moBEpXHOCTH U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JBrokeHus 5 1
7 [ToBTOpEHwUe, o606meHI/vle U 17 5
CUCTeMAaTH3aIHsl 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kox
NMpoBepPsIEMOro
pe3yJbTara

7
7.1

1.2

7.3

7.4

7.5

7.6

1.7

7.8

7.9

7.10

7.11

7.12

7.13

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 0opa3oBaHus

['eomeTpus
OrniepupoBaTh NOHIATHSMU: TOUKA, MPAMAasi, INIOCKOCTh

HpI/IMeHHTB AKCUOMBI CTEPCOMETPHUHU M CICACTBHUA M3 HHUX IIPH PCUHICHUN
TCOMETPHUICCKUX 3aaa4d

OrniepupoBaTh MOHATUAMU: APAIECTBHOCTD U MEPIEHIUKYIISIPHOCTD MPSIMBIX U
IIJIOCKOCTEN

KnaccudumupoBaTh B3aWMHOE PACIONIOKCHHE TMPSAMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh NOHATUSIMU: ABYTPAHHBIN yrojl, TpaHu IBYTPaHHOIO yria, pedpo
JIBYTPAaHHOTO yIJia, JIMHEWHBI yroll ABYTPaHHOTO yIiia, rpajaycHas mepa
JIBYTPAHHOIO yria

OHepI/IpOBaTb MNOHATHUAMHA: MHOI'OI'PDAaHHHK, BBIHYKHBIﬁ n HCBBIHYKJ'IHﬁ
MHOTI'OI'pPaHHHUK, 3JICMCHTBI MHOI'OI'pAaHHHKA, HpaBI/IHBHHﬁ MHOI'OI'paHHHUK

Pacno3naBate OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (MHpaMuia, TpH3Ma,
IPSIMOYTOJIbHBIN Mapajienenumnes, Kyo)

KnaccugunupoBars MHOrOrpaHHUKH, BIOMpasi OCHOBAHMSI JJIs KJIacCH(PUKAIIUU
(BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOIPAaHHMKH, MpaBWIbHbIE MHOIOTPaHHUKH,
IpsIMble M HAKJIOHHBIE TPU3MBI, TApaJUIeICUIE Ibl)

OHepI/IpOBaTB IMOHATHAMU: CEKYIasl INIOCKOCTh, CCHCHNEC MHOTOTPAHHHUKOB

OOBACHITD IMPUHOUIIBI TTOCTPOCHUA CeUCHHI MHOT'OT'PaHHUKOB, HCIIOJIb3Yys
METOJ CJICI0B

CTpouTh ceueHus MHOTOTPaHHUKOB METOOM CJIEJI0B, BBIOIHATH (BBIHOCHBIE)
IUIOCKUE YePTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX (PUTYp: BUJ] CBEPXY, COOKY,
CHU3Y

Pemrate 3amaun Ha HaXO0XKIECHUE TCOMECTPHUICCKUX BCIUYHH IIO 06pa3uaM niIn
AIropuT™MaM, IMPUMCHSASA H3BCCTHBIC AHAJIUTUYCCKUC MCTOABI IIPU PCHICHUHN
CTAaHAAPTHBIX MATCMATHUYCCKUX 3a/la4d Ha BbIYUCIICHUC paCCTOHHI/Iﬁ MCKIY
ABYMs TOYKaMH, OT TOYKH 1O HpHMOﬁ, OT TOYKHUAO IIJIOCKOCTHU, MCIKAY
CKPCIIUBAOIIHUMHUCA ITPAMBIMUA

Pemate 3amaun Ha HaxOXJ€HHE T'€OMETPUYECKHX BEJIMUYMH MO oOpasuam Win
aIropuTMaM, NPUMEHSS HM3BECTHBIC AHAIUTUYECKUE METOIBI IPU DPEIICHUU
CTaHJAPTHBIX MAaTeMaTUYECKUX 3a7a4 Ha BBIUKMCIECHHUE YIJIOB MEXIY
CKPELIUBAIOIIMMUCSA MPAMBIMH, MEXAY IPIMOM M IIJIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMU, IByTPAHHBIX YIJIOB



7.14

7.15

7.16

7.17

7.18

7.19

7.20
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6.1

6.2
6.3
6.4

6.5

6.6

Boraucnare 00bEMBI M TUIOINAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupampza) ¢ INpUMEHEHUeM (QOpMyJ, BBIUUCIATH COOTHOILEHHS MEXAY
IUIOINAASIMU TOBEpXHOCTEH, 00BEMaMU MOJOOHBIX MHOIOI'PaHHUKOB

OnepupoBaTh NOHITUSAMU: CAMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (DUTYPBI

W3Bnekatb, mpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, MPEACTABICHHYIO HA YyepTexax
U PUCYHKaxX

[TpumensTh reoMerpuueckue (GakThl ISl PEIICHUsS] CTEPEOMETPUUYECKUX 3a/1ad,
MPEIONIaraloliuX HECKOJIbKO IIIaroB pPEUIeHHs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOU opMme

[IpuMeHATs  mpocTEHIIME  NPOrpaMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEILICHUN CTEPEOMETPUUECKHX 3a]a4

HpI/IBOILI/ITI) IMPUMCEPbI MATEMATUICCKUX 3aKOHOM€pHOCTeI71 B IpUPOJEC U )KU3HHU,
PacCrio3HaBaTh MPOABJICHUC 3aKOHOB I'COMETPHUH B UCKYCCTBC

[IpuMeHATh TONY4YEHHBIE 3HAHMS HAa IPAKTUKE: aHAIM3UPOBATH pEaJIbHbIC
CUTyallUd M NPUMEHITh M3YYECHHbIC INOHATUS B IPOLIECCE IMOUCKA pElICHUs
MaTeMaTHU4ecKu CcOpPMYIHPOBAHHONW MPOOIEMBI, MOJAEIUPOBATH peallbHbIC
CUTyallud Ha $3bIKE TI'E€OMETPHM, MCCIEA0BaTh IIOCTPOEHHBIE MOJIEIH C
UCTIOJIb30BAHUEM T€OMETPHUECKUX TOHATHH W TEOpeM, ammapara ajareOpsl,
pelarh MpakTUYECKUE 3aJauyd, CBA3aHHBIE C HAXOXKICHUEM I€OMETPHUYECKHUX
BEJIMYUH

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

I'eomerpus

OnepupoBaTh MNOHATHSAMU: LMIMHIAPUYECKAas IOBEPXHOCTh, OOpasyrolue
LHWIMHIPUYECKON  TOBEPXHOCTH, ILWIMHADP, KOHUYECKass IIOBEPXHOCTD,
o0pasyrolye KOHMYECKOH NOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh

PacrniozHaBaTh Tena BpaueHus (LHJIMHADP, KOHYC, cdepa u map)
OOBSICHATDH CITOCOOBI MOTyYEHUS TeJl BpallleHus
KnaccudunuposaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH

OHepI/IPOBaTI) IIOHATUAMMU.: HI&pOBOfI CEIrMEHT, OCHOBAHUC CCETMCHTA, BBICOTA
CErMEHTa, IIapOBO CIIOH, OCHOBaHME LIAPOBOI0 CJIOSI, BHICOTA IIAPOBOTO CIIOM,
1apOBOM CEKTOP

Boeruncnsate 00bEMBI U TIIOIIAIA TOBEPXHOCTEH TEJ BpAIlleHHU s, FEOMETPHUECKUX
TeJ C MpUMEHEHUEM (HOPMYIT



6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIUCAHHBIN B chepy M OMMCAHHBIN
oKoJ10 cepsl, chepa, BiMcaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAIICHUS

BbIuucasTe COOTHOIICHHS MEXY IUIOMIAIAMH TOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEN

H300paxarh u3ydyaeMble (QUIYpbl OT PYKH U C MPUMEHEHUEM HPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

BbINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BuI cBepxy, cOOKY, CHU3Y; CTPOUTH CEUECHHUSI TEJ BpaICHH

W3Bnekatb, WHTEPHPETHPOBATH U  MpeoOpa3oBbIBaTh HH(pOpMAIUIO O
POCTPAHCTBEHHBIX T€OMETPHUECKUX (UTYpax, MPEACTaBICHHYIO Ha YepTexax
U pUCYHKaX

[TpumensaTs reomerpudeckue (HakThl Uil pEIICHUS CTEPEOMETPUYECKUX 3a/ad,
IPEAINOJIArafolX HECKOJIBKO IIaroB PEUICHUS, €CIU YCIOBHUS NPHUMEHEHUS
3aJlaHbl B SIBHOU (opme

OHepI/IpOBaTb IOHATHEM: BCKTOP B IIPOCTPAHCTBC

BpInoyHATE AENCTBUS CIIOKEHHUS BEKTOPOB, BBIMUTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpa Ha YHCIIO, OOBSACHATH, KAKUMHU CBOMCTBAMHU OHH 00JIaJIal0T

HpI/IMeHHTb IIpaBUJIO IapaJuICIICIIUIICAa TP CII0KCHHUHN BEKTOPOB

OHGpI/IpOBaTI) MOHATHUAMMA: OCKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBC, BCKTOD,
MOAYJIb BEKTOpa, paBCHCTBO BCKTOPOB, KOOPAWHATHI BCKTOpPA, YIoJl MCKAY
BCKTOpaMHu, CKaJIApHOC IMPOU3BCACHUC BCKTOPOB, KOJIUIMHCAPHLIC u
KOMILJIAaHAPHBIC BEKTOPLI

Haxonute cymMMy BEKTOPOB M IPOM3BEIEHHE BEKTOpAa Ha YMCIIO, YIOJ MEXIy
BEKTOPAMH, CKaJSIpHOE TMPOU3BEACHME, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJJIMHEAPHBIM BEKTOpaM

3aI[aBaTB IJIOCKOCTb YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOPpANHAT

Pemiate HpOCTCfIH.IHC reOMCTPUYICCKUEC 3adaud Ha IPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

Pemate 3aJa4M1 Ha 10Ka3aTCJIbCTBO MATEMATHYCCKUX OTHOIIICHUH 1 HaXO0XICHUEC
TCOMETPHUICCKUX BCIIMYUH 10 06pa3uaM HJIN AJITOpUTMaM, IIPUMCHSA U3BECTHLIC
MCTOJBI ITPHU PCIICHUN CTAHAAPTHBIX MAaTEMAaTUUCCKHUX 3a/a4d

HpI/IMeHHTB HpOCTCﬁH.IPIC NporpaMMHBIC cpeacrBa 151 QJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

HpI/IBO,Z[I/ITB IMPUMCEPBI MATEMATUYICCKUX 3aKOHOMepHOCTCI71 B IpUPOJC U KHU3HHU,
paciio3HaBaTh IMMPOABJICHHUC 3aKOHOB '€COMCTPUU B HCKYCCTBE

HpI/IMerlTB IMMOJIYYCHHBIC 3HAHWUA Ha IMPAKTHKE: aHaJIM3UPOBATH PCAIBHBIC
CUTyallul W NPUMCHATH M3YUYCHHBIC IMOHATHUA B IPOLECCE IMOMCKA PCIICHUA
MAaTEMAaTHYCCKHU C(I)OpMYHHpOBaHHOﬁ HpO6JlCMBI, MOACIINPOBATL PCAJIbHBIC
CUTyalluld Ha A3bIKEC TI'COMCTpPpUH, HCCICAOBATH IMOCTPOCHHBIC MOICIU C
HCIOJIb30BAHUECM T'COMCECTPUUCCKUX MOHATUH H TCOpCM, allrapara anre6pLI,



peliaTh NPAKTUYCCKHUC 3adadd, CBA3AHHLIC C HAXOXICHHUCM I'COMCTPUUCCKHX
BCJIIMYHUH
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7.1

1.2

7.3

7.4

7.5

7.6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

OcHoBHblE MOHATUSA cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsTre 00 aKCHOMATUUYECKOM ITOCTPOEHUM CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUH
U CJIIEICTBUS U3 HUX

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiyecs: mnpsMble. [lapamnenbHOCTs  OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajjiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAaMH, YIrOJd MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajuiesIbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHCcTBeHHBbIE (UTYPBl Ha IMJIOCKOCTH: TETpadJp,
KyO, mapauiesienumne1, IoCTPOCHUEe CeUeHU

HepHGHILI/IKy.]'ISIpHOCTI) HpﬂMOI;'I U IIUIOCKOCTH: NCPHCHAUKYIISIPHBIC TIIPSAMBIC B
MIPOCTPAHCTBE, MPsIMbIE NTapaJuIeIbHbIe U NEPIECHANKYISIPHBIC K JIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMO MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXY MPAMOMN U MIIOCKOCTBIO, IBYTPAHHBII
yToJ1, TMHEHHBIN yroJl IBYTpaHHOro yria. [leprenuKynsp u HakJIOHHbBIE: PACCTOSIHHE
OT TOYKH JI0 IJTOCKOCTH, PACCTOSTHUE OT MPSMOH JI0 TNIOCKOCTH, MPOEKIUsI (PUTYpPHI HA
IJIOCKOCTB. [IepreHIMKyYyIIpHOCTb IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mrockocreil. Teopema o TpEX MepreHIuKYIIsIpax

[loHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBI MHOIOI'DAHHMKA, BBIMYKIBIE U
HEBBIITYKJIBIE MHOIOI'PDAaHHMKH, DPa3BEPTKA MHoOrorpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMasi U HAKJIOHHAs MPU3MBI, OOKOBasl U
IIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroiabHbIN NapajuIeIeIuIe]
u ero coicrta. Ilupamuaa: N-yronbHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBas M IOJIHA MOBEPXHOCTh NMUPAMUAbI, MIPaBWIIbHAA U yCeU€HHas MUpaMuia.
OnemeHTbl TpU3Mbl W nUpaMuibl. [IpaBWIIbHBIE MHOTOTPAHHHMKH: IIOHSATHE
[IPAaBUJILHOIO MHOTOTPaHHUKA, IPaBWIIbHAs IIpU3Ma M IpaBWIbHAsA IHUpaMULA,
NpaBUJIbHAS TPEYTOJIbHAs MUpaMua U IpaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
MIPU3MBI U TUPaMUIbI

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUYKH, MPSMOH, MIIOCKOCTH.
OneMeHTbl CHUMMETPUM B  IUpaMMJaxX, Hapajulelenunenax, MpaBHIbHBIX
MHOT'OTPaHHUKAX

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [lnomane
OOKOBOI MOBEPXHOCTM U TMOJHONW IOBEPXHOCTH MPSMOM MNPHU3MBL, IJIOLIAAb



1.7

OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM npu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTH U IIOBEPXHOCTH IPaBWJIBHOM NHpaMUAbl, TEOpPEMa O ILIOLAAH
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MUpPaMUIbl, TPU3MBI

[TomoGHbIe Tena B ipocTpancTBe. COOTHOIICHUS MEXKIY TUIOIIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TEN
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IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIire HIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON moBepXHOCTU. Llunuuap: ocHOBaHMS U OOKOBasi MOBEPXHOCTH,
00pa3yromias u OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymooline KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KOHyC: OCHOBaHME U BepiluHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: neHTp, paauyc, IMaMeTp, IIomaab moBepxuoctu chepnl. Bzanmuoe
pacroyiokeHue cepbl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, TUIoImaib
chepsl

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmHapa 1 KoHyca
KoMOuHamu Tenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, OMUCaHHBIN
okono chepsl, chepa, BMcaHHAs B MHOTOTPAHHUK, WM TEJIO BpallleHus

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema o0 oOBEME
IpSMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 11apa u miouaab chepsl

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOMIAASMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUSHHUs 11apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBC. CrnoxxeHre U BBIUMTAHHE BCKTOPOB.
YMHOXEHHUE BCKTOpAa HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUIaHAapHBIM
BCKTOpaM. HpaBI/IHO napajjiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
NMPUMCHCHUCM ITPpaBUJI JIENUCTBUI C BCKTOpaMu

[IpssMoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeKTOpA.
IIpocreiimue 3amaum B KOOpAMHATaX. YTroil MexIy BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIEHUE YITIOB MEXKAY MPSAMBIMU U IIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO/ ITPH PELIEHUH T€OMETPUUYECKUX 3a7a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI CPeTHEro 001Iero
o0pa3oBaHus

BnageHne Meromamm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMeHue (GOopMyIHpOBaTh U OMNEPUPOBATh IOHATUAMHU: ONPEACICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTh UX; YMEHUE (POPMYINPOBATH
0o0paTHOE W NPOTUBOMNOJIOXKHOE YTBEPXKIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHMsS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKICHWM; YMEHHUE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOJMHOXECTBO, OIEpPALMU Haj
MHOXECTBAMHU; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar JJis ONMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJIEHUI U NIPU PELICHUH
3aja4, B TOM 4MCIE€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIIepUpOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIMUCHIBaTh TIpadbl pa3IMuHbIMU

CHOCO6aMI/I; HCIIOJIb30BATh rpa(bLI IIpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C LEIbIM MOKa3aTesleM, KOPEeHb HaTypalbHOW CTENEHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
mokaszarenaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U TaHIE€HC
IPOM3BOJILHOIO 4YHCJA, OCTATOK I10 MOAYJIIO, PALMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  ILIEJIbIX,
palMoHaIbHBIX, JEHCTBUTENBHBIX 4YMCET; YMEHHE HCIOJIb30BaTh
NPU3HAKU JIEIMMOCTH, HAaUMEHbBIIUI OOIIMI JenuTeNnb U HauMEHbIee
oOuiee KpaTHOe, aropuT™ EBKiIMA NP pellleHny 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; yYMEHHE
BBITMIOJHATh BBIUMCIICHHE 3HAUYEHUN W MPeoOpa3oBaHUs BBIPAXKEHUU CO
CTENEeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs JPOOHO-palMOHATBHBIX

BBIPDAKECHHI; YMEHHE ONEPHUPOBATH IMOHATHUSAMH: IOCIIEIOBATEIbHOCTD,



apudMeTHIecKas mporpeccus, FreoMeTpruecKas mporpeccus, 0eCKOHEYHO
yObIBaloIasi ~ reoMeTpHuYecKass  Iporpeccus;  yMEHHE  3a]aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
YMEHHUE ONepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (opma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpudeckas, TPUrOHOMETpUYeCKas U
anreOpanyeckas); yMeTb INPOU3ZBOAMTH apuU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OonpeaAcCIMTECIIb MaTPHUIIbI, FGOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHEe OnepupoBarTh MOHATHAMU: palMOHAIbHBIC, UPPALMOHAIBHBIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIEpPUpPOBATh
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHue, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUW M HEPABEHCTB, PAaBHOCHJIBHOCTb
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMbI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpPOM; IPUMEHITh
YPaBHEHHs, HEPABEHCTBA, UX CUCTEMBI I PEIICHUS MaTeMaTHYECKHUX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue onepupoBarth MOHATHUAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HAauOOJIbIlIee ¥ HauMEHbIIIee 3HAUCHUs
(GyHKLIMU Ha IPOMEXYTKE, HelIpepbIBHAS (DYHKIMS, aCUMIITOTHI rpaduka
GyHKIMM, 1iepBasi ¥ BTOpasi MpoU3BoHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICI TPOM3BOJIHOW, IepBooOpa3Has, ONpenenEHHbINH
WHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIMH;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOU3BENEHHUSA, YAaCTHOTO W
KOMIIO3UIMN (YHKIMHA, HAXOAUTh YpaBHEHHE KacaTelbHOU K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh NMPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO JJI1 HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIINWE 3HAUYeHUs (YHKUUH; CTPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHHEM ariapaTa MaTeMaTH4ecKoro
aHaINW3a; NPUMEHATh NPOU3BOJHYIO MJI HAXOXKICHUS HaWIy4IlEero
pelieHuss B NMPUKIAIHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKUX M

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOAUTh IIomaanu U 00BEMBI (1)I/II‘yp C IIOMOIIBIO



HUHTCrpaia, NpUuBOAUTL NPUMCPbBI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKUMs, KOMNO3UIMA (YHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAS
byHKIHS, panoHanbHas byHKIHS, CTETICHHAs byHKIIHS,
TPUTOHOMETpUYECKHE (YHKUUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMU, TOKa3zaresnbHas M Jorapupmuyeckas (yHKIMH; yMEHUE
CTPOUTH TpapUKH U3YyYEHHBIX (YHKIHH, BBIIOIHATH MPEOoOpa3OBaHUSI
rpaguKoB (pyHKIHUH, HCIOIB30BATh I'PaAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYrHX Y4EOHBIX NMPEIMETOB H
3ajJjay U3 peaslbHOM JKM3HU; BbIpaXaTh (GOpPMYyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DYHKIHIA IS peTeHHs
YpaBHEHM, HEpaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUIN YPAaBHEHM, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHCIIE HA
IPOIICHTHI, JI0JIA M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HaJIOTH, 3aJ1a4ui U3 00JaCTH YNpaBJICHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJSATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJYYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTHKH; COCTABIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbl II0 YCJIOBHUIO 3aJ1a4H,
UCCIIEN0BATh IOCTPOCHHBIE MOJENM C MCIOIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBaTth MOHATUSMU: cpeiHee apudMeTHIecKoe, Merana,
HauOoJIbIlIee M HANMEHbBIIIEE 3HAUCHUS, pa3Max, IUCIIePCHUs, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHUE U3BIIEKaTh, HHTEPIPETUPOBATD
nH(opMaIrIo, TPEACTABICHHYIO B TA0IMIIAX, HA TUarpaMmax, rpadukax,
OTPaXKaIoIYyI0 CBOKMCTBA peajbHbIX MPOLIECCOB U SIBICHUI; PEICTABIATD
uHpoOpMaIMi0O ¢ TIOMOIIBIO TaONHWI W JAWarpaMM; HCCIEI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM 4YHCIIe C MPUMEHEHHEM TpadUudecKux
METO/IOB M DJIEKTPOHHBIX CPEJICTB; TpaMueCKH NCCIIeI0BATh COBMECTHBIC
HAOMIO/IEHUsI C TOMOINBIO JWarpaMM pPacCeMBaHUsS W JIMHEHHOM

perpeccuu
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YMeHue onepupoBarh IOHATUAMH: CIIY4alHBIM OIBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BaHHEM TIpadUuecKuX MeETOJO0B; MPUMEHSThH
(GopMyNbl CIOXKEHHUS UM YMHOXKEHUS BEpOSITHOCTEH, (popMyny MOJHOU
BEPOSATHOCTH, (hopmyny beprymin, komOuHaTopHbie HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH pEANbHBIX COOBITUH; YMEHHE OIEepUpOBaTh
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlyualiHOW BEJNWYMHBI, (YHKIHHM paclpelesieHus] H  IUIOTHOCTH
PaBHOMEPHOT0, II0Ka3aTeJbHOTO W HOPMAJIbHOIO paclpe/ieleHui;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNeHUN Ui
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUH; yMEHUE NPUBOIUTH IPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJISl pEIICHUS 3a/1a4;
OLICHUBAaTh  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH IIOJIYUCHHBIA PE3yIbTaT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHHM Yroi,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA MpsMBIE,
MapaJuIeIbHOCTh U MEPHNEHAUKYIISAPHOCTD NMPSAMBIX M IIJIOCKOCTEH, yrou
MEXIY IHPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEKy IUNIOCKOCTSMH; YMEHHME MCII0JIb30BaTh IIPH
pelIeHNH 33734y U3y4eHHbIe (aKThl U TEOPEMBbl IUIAHUMETPHM; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLEro MHUpPA; CTPOUTH
MaTE€MaTU4eCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a9Yn

YMeHue onepupoBaTh MOHATHUSAMU: IUIOIMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPAaHHHUK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajienenune]n, npu3sMa, Nupamuja, ¢urypa ¥ MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MNHPaMUbl, MPU3MbI, KOHYyca, LWIMHApPA, 00bEM KyOa,

MNpsAMOYTOJIBHOTO TMapaJuICIICTIMIICAd, THPaMHUAbI, IIPU3MbI, HUWIWHIpPA,
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12

13

KOHYcCa, Iapa, pa3BépTka MOBEPXHOCTH, CEUEHUS KOHYCAa M IMIMHIpA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomascs cdepsl, IMINHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTb MHOTOTPaHHHUKH, (UT'YPHI U TIOBEPXHOCTH
BpAICHUS, MX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpEAETICHUS U3y4aeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI
0 CBOWCTBax M NpHU3HAKaX I'€OMETPUYECKUX (HUryp, 00OCHOBBIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanmuo ¢Guryp mno
Pa3IUYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIMMBIC JIOTIOJHHUTEIbHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh IOHSTHUSMHU: JIBWKCHHE B MPOCTPAHCTBE,
napaulebHBI EPEeHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[IOBOPOT, IMpeoOpa3oBaHUE IOAO0OMS, IO0J0OHBIE (UTYpBI; yMEHHE
pacno3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXHUTEKType; HCIOIH30BATH T'€OMETPUYECKHE OTHOIICHHS
IPY PEIICHHUH 33/a4; HAXOAUTh T€OMETPHUECKHE BEINYHUHBI (JTMHA, YTOJ,
iouiaib, 00bEM) NMpU PEUICHUH 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB U
U3 peaJbHOW >KU3HU, YMEHHE BBIYUCISATH T'€OMETPUYECKHE BEITUYUHBI
(mmHa, yrou, IUIOMAAb, OOBEM, IJIOMIATh TOBEPXHOCTH), UCIIONB3YS
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAIb cdepbl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesienunena, MUpaMHUIbl, MPHU3MBIL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

YMeHue onepupoBaTh MOHITUSIMU: NPSIMOYTOJbHAsl CUCTEMA KOOPINHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOpPOB,
MIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKaJIsIPHOE IPOM3BEICHHE, BEKTOPHOE IPOMU3BEIACHHME, YIOJl MEXKIY
BEKTOpAMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]
JUISL pelIeHHMs] TEeOMETPUYECKMX 3aJad MW 3aj]ad JIpYruX Y4eOHBIX
IPEeIMETOB

YMenue BbIOMpaTh MOAXOMSIIMNA METON JJs pElIeHUs 3aJauu;
MOHUMAaHWE 3HAYUMOCTH MAaTEMaTUKH B H3YYCHHH TMPHUPOIHBIX U
OOIIIECTBEHHBIX ~ MPOIIECCOB W  SBJICHUN; YMEHHE pPAaclO3HaBaTh

IMMPOSABJICHUC 3aKOHOB MAaTCMAaTUKH B HCKYCCTBE, YMCHHUC IIPUBOIUTH



IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCUHCKOM UM  MHUPOBOU

MaTeMaTHYeCKOM HaYyKHU



INIEPEYEHDb 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhble u nensie uncia. [Ipu3Haku JeTMMOCTH LEeNbIX YHCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalbHOH creneHu. JeicTBus ¢ apupMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenenp ¢ menbiM mokasateneM. CTerneHb C palMOHANBHBIM ITOKa3aTeNeM.
' CBoiicTBa creneHu

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATypaIbHbIE JOrapru(MbI

JlelicTBuTenbHbIe uucia. ApudpMmeTnyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [lpuOmkEHHbBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIICHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpa3oBanue BoIpaKEHUN

1.9 KommiekcHbie uncna
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 IToka3zaTenbHbIe U JTOrapuPpMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUHN U HEPABEHCTB

2.10 VYpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuia cucTeMbl THHEHHBIX ypaBHEHHA. OTpeienuTeb MaTPUIIBI
3 OyHKIMY U TpaPuKH



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHo oOparHbIe

¢ynkuuu. Yétneie u Heu€THbIe GyHKuMU. [lepuoauueckue GyHKIUMN

OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢yHkuuu. Hymu dyHKmm.
[IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HauOosbliee m HauMeHblIee 3Hau€HHE

(GYHKIIMN Ha IPOMEKYTKE

Crenennasi ¢yHKIMS C HaTypaJbHBIM M LI€TbIM MoKazareieMm. EE cBolicTBa u

rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
[Toka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH

Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,

HETIPEPBIBHBIX HA OTPE3KE

IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
Apudmernaeckas u reomeTpruecKkas nporpeccun. @opmyiia CI0KHBIX MPOIEHTOB
Haugana MaTeMaTH4eCKOIro aHaJIn3a

[TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA

HpI/IMeHeHI/Ie HpOHSBOI[HOfI K HCCIICIJOBAHUIO (1)YHKLIHI71 Ha MOHOTOHHOCTb H
IKCTPEMYMBI. HaxoxneHnue HauOOJIBIIEr0 U HAMMEHBIIIET0 3HAUYECHUS (i)YHKI_II/II/I Ha

OTpe3Ke

[lepBooGpasnas. Murterpain
MHoOX€eCTBa U JIOTUKA

MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
Jlornka

BeposiTHOCTB 1 cTaTuCTHKA
OnucarenpHasi CTaTUCTUKA
BepositHOoCTh

KombunaTtopuka

I'eomerpus

@urypsl Ha IIO0CKOCTH

[Ipsimble M TNIOCKOCTH B IPOCTPAHCTBE
MHororpanHuku

Tena v MOBEpXHOCTH BpalleHUs

Koopannatsl 1 BEKTOpBI
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