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MNOACHUTEJIBHAS 3AIIMCKA

I'eomerpus sBisiercs oAHMM M3 0a30BBIX KypcOB Ha YpPOBHE CpEIHEro o0OILero
0o0pa3oBaHMsl, TaK Kak 00ecIeyuBaeT BO3MOXXHOCTh U3YUEHUS AUCIUILIUH €CTECTBEHHO-HAYYHON
HAIPaBJIEHHOCTU U MPEAMETOB I'yMaHUTapHOTro IuKjIa. [IOCKONBKY JIOTMYECKOE MBIIUIEHUE,
dopmupyemMoe TMpH M3YYEHHH OOYYarOIIMMHUCS TMOHSATHMHBIX OCHOB TI'€OMETPUH, IpH
JI0Ka3aTeJIbCTBE TEOPEM U IOCTPOCHUHU LIEMOYKU JIOTUYECKUX YTBEPKACHUNW IpPU pPELICHUHU
IreOMETPUUYECKUX 3aJa4, YMEHHE BBIIBUraTb U OINPOBEPraTh TI'MIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCS IPU PEIICHUHU 3aJ]ady €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTU (PU3MUYECKUX
3ajad.

Ilens ocBoeHus mporpaMmbl yueOHOro kypca «l'eomerpus» Ha yriayOia€HHOM YpPOBHE —
pa3BUTHE HHIAMBHUIYAJIbHBIX CIIOCOOHOCTEH OOYyYalOIIMXCSl NPU H3YyYEHHUM TIE€OMETPUH, Kak
cocTaBisifonleil mpeaMeTHol obmactu «MaremaTuka ¥ HMHQOpMaTHKa» dYepe3 obOecreyeHue
BO3MOKHOCTH HPUOOpETEHHs] M HUCIOJIb30BaHUS Oosiee IIyOOKMX IeOMETPUYECKHX 3HAaHUN U
NeNCTBUM, crienn(UUHBIX F€OMETPUM, U HEOOXOAMMBIX JJISi YCHEIIHOTo MpodhecCHOHAIBLHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIB30BaHUEM MaTeMaTHKH.

[IpropuTeTHBIMH 33a/JadyaMH Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpOBHE, PACHIUPSIOIIUMU
U YCWJIMBAIOUIMMHU Kypc 6a30BOr0 ypOBHSI, SIBJISIOTCS:

paciiupeHre TMpPEeJCTaBICHHUS O TEeOMETPUM KakK YacTH MHUPOBOH KyJIbTypbl U
(bopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPY>KAIOIIHUM MHPOM;

¢bopMupOBaHHME TPEACTABIEHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTUYECKUX MOJENSAX, IO3BOJIAIONIMX ONUCHIBATH M  M3y4yaTh pas3Hble SBJICHUS
OKpY’KaloIIero MHUpa, 3HaHWE MOHATUHHOIrO ammapara 1no paszaeny «CrepeoMeTpus» yuyeOHOro
Kypca FeOMEeTpHH;

(¢bopMUpOBaHNUE YMEHHUSI BJIAJIETh OCHOBHBIMU HOHATHUSMHU O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHME TeopeM, (GOpMyJ U yMEHHE HUX HPUMEHSTb, YMEHHS
JI0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CIOCOOBI PELICHUS 3a1ay;

dbopMHpOBaHHE YMEHHs paclo3HaBaThb Ha 4YepTeXkaX, MOJAEIIX U B PEAIbHOM MHUDE
MHOTOTPaHHUKH U TeJa BPalleHHsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJIEIIH;

¢dbopmMHupoBaHHE  TOHUMAHHSA  BO3MOXKHOCTM  AKCHOMAaTHUYECKOTO  IMOCTPOCHHS
MaTeMaTHYECKUX TEOpHil, (pOopMHUpOBaHHME MOHMMAHUS POJIM AKCMOMATUKHU TPU IPOBEICHHUU
paccyKIeHUH;

(dbopMupOBaHHE yMEHMs BIIAJIETh METOAAMM JI0Ka3aTeIbCTB M aJTOPUTMOB pELIEHUS,
YMEHUS HX MPUMEHATh, NPOBOJUTH JOKA3aTEJIbHBIE PpACCYXJIEHHs B XOJ€ pelleHUs
CTEpEOMETPUYECKUX 3aJady W 3aJad C I[PaKTUYECKUM cojaepkaHueM, (opMHupoBaHUe
NpPEJCTaBICHUs O HEOOXOAMMOCTH J0Ka3aTeIbCTB INpU OOOCHOBAaHMM MaTEeMaTHYECKHX
YTBEPKIACHUM U POJIM aKCMOMATUKU B IIPOBEIECHUH JI€YKTUBHBIX PACCyKICHHUIA;

pa3sBUTHE M COBEPIICHCTBOBAHUE WHTEIUIEKTYyaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyJaroluxcsi, IMO3HAaBaTEIbHON aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHUH, KPUTHYHOCTH
MBILIEHHS, UHTEpECa K U3yUYEHUIO T€OMETPUH;

¢bopMupoBaHue (QYHKIIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TIE€OMETPUU: YMEHUS
pacrio3HaBaTh IPOSIBICHUS TE€OMETPUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CUTYAIMSIX W NPU U3YyYEHHUH JPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEMl M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS DPEANBHBIX CUTYallUd, HCCIEJOBAHMS
MIOCTPOECHHBIX MOJIENICH, UHTEPIIPETAIIMH [TOJIyYEHHbBIX PE3YJIbTAaTOB.

OCHOBHBIMHU  COJIepXKATeIbHBIMU JUHUAMU yueOHoro kypca «Il'eomerpus» B 10-11
kiaccax sBisroTCs: «IIpsiMble M MUIOCKOCTH B HpOCTpaHCTBe», «MHororpannukm», «Tena
BpalleHUs», «BEKTOpbI U KOOPJMHATHI B IPOCTPAHCTBEY, «/IBM)KEHUS B IPOCTPAHCTBEY.
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CdopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «YyMETh ONEPUPOBATH MOHATHIMUY,
pEJIeBaHTHBIMH T€OMETPUU Ha yriayOnéHHOM ypoBHE o0yueHus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJCpXKATCIbHBIM JIMHUAM Y4YeOHOTO Kypca, a (OpPMHpPOBAHHE JIOTHUSCKUX YMCHHM
pacmpenensercs HE TOJbKO IO COJACPXKATENbHBIM JIMHHSIM, HO M TIO ToAaM OO0y4YeHUs.
Conepxannie  00pa3oBaHUs, COOTBETCTBYIOIIEE IPEIAMETHBIM  pe3yJbTaTaM  OCBOCHUS
denepanbHOIl paboueil MporpaMMBbl, paclpeeIEHHBIM M0 TolaM O0Y4eHHsI, CTPYKTYPUPOBAHO
TakuM O0pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIIUITUAIBHBIM BOIpOcaM OOydJaroIuecs
oOpamanich HEOAHOKPATHO. DTO TMO3BOJIAET OpPraHU30BaTh OBIAJCHHE TE€OMETPHYECCKIMHU
MOHSATHSIMH W HaBBIKAMHU TIOCJICIOBATCIIBHO M ITOCTYIATEIIBHO, C COOJIOJICHUEM IPUHITUITA
MPEeMCTBEHHOCTH, a HOBBIE 3HaHUS BKIOYaTh B OOIIYI0 CHUCTEMY TE€OMETPUUYECKUX
MIPEACTABICHUN O0YYaIOIMUXCs, PACIIUPss U yIIyossisi €€, o0pa3ysl MPOYHbIE MHOXKECTBEHHBIC
CBSI3H.

[Tepexoa kK M3YUCHHUIO TEOMETPUH HA YTITyOJIEHHOM YPOBHE ITO3BOJISICT:

co3math ycnoBus st auddepeHnuanud oO0yueHUs, MOCTPOCHHS WHIUBUAYATbHBIX
o0pa30BaTeNbHBIX MpOrpamMM, OOECHEYHTh YIIIyOJIEHHOE HW3YYCHHE TEOMETPUU  Kak
cocTaBisonIeil yueOHoro npeamera «MareMaTukay;

MOJITOTOBUTH OOYYAIOIIMXCS K IMPOJIOJDKEHUIO M3yUeHHUs MAaTeMAaTUKH C YIETOM BBIOOpa
Oynyuieit mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXAy OOIUM U Mpo(dhecCHOHATBLHBIM
o0pa3zoBaHHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoautcs 204
gaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 gaca (3 gaca B HEACIIO).



COJAEPKAHUE OBYYEHUA
10 KIIACC

IIpsimble ¥ MIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE MOHATUS CTEpeOMETpUH. Touka, npsAMasi, INIOCKOCTb, IpocTpaHcTBO. [loHsaTue
00 aKCHMOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CJIECTBUS U3 HUX.

B3auMHOe pacrnosioKeHue MpsMBIX B IIPOCTPAHCTBE: NEPECEKAIOIIMECS, NapAIIICIIbHbIE U
CKpenBaromuecs npsamele. llpusHaku ckpenumBarmuxcs npaMsIx. [lapamiensHOCTs IPAMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: MApaJUICIIbHBIC IIPSIMBIE B IIPOCTPAHCTBE, MAPaJUIEIbHOCTh TPEX
NpSAMBIX, IAPAUIEIBHOCTh NOPAMOW W IUIOCKOCTH. [lapamiensHOE MW LEHTPAIBHOE
IIPOEKTHPOBaHUE, n3obpaxkenue ¢uryp. OCHOBHBIE CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI.
N3o6paxenue ¢puryp B napauieabHOW NPOEKUUHU. YTIIbl C COHANPaBIEHHBIMUA CTOPOHAMH, YTOJI
MEXIYy NpPsAMBIMU B IPOCTpaHCTBE. llapajienbHOCTh IUIOCKOCTEH: MapalljiesibHbIE IUIOCKOCTH,
CBOICTBa MapajienbHbIX MIocKocTel. [Ipocreiiniyie npocTpaHCTBEHHBIE (PUTYpBI HAa TIOCKOCTH:
TeTpajaAp, NapaJlIeICIUIIE]], IOCTPOCHUE CEYEHUN.

[lepneHaUKyIIpHOCTE HPSAMOM M IUIOCKOCTH:  IEPIEHIMKYJSPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IIPSAMBIC IapauUIeIbHBIC W IEPHEHIUKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHNEHAUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MNpAMOW NEpPHEHANKYJSIPHON
II0CKOCTH. OpTOroHanbHOE NpoeKkTupoBaHue. [lepneHanuKysap U HAKIOHHBIE: PACCTOSIHUE OT
TOYKH JIO0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 IUIOCKOCTH, IPOEKLUs GUTYPHI HA IIIOCKOCTb.
IlepnieHqUKyYIAPHOCTD IUIOCKOCTEN: IIPU3HAK NEPIEHAUKYIIIPHOCTH ABYX IUIOCKOcTer. Teopema
0 TPEX NMEPIECHAUKYIApax.

Yribl B INPOCTPAHCTBE: YrOJd MEXKAY MNPAMOM U INIOCKOCTBIO, ABYTPaHHBIM yTIoOI,
JUHENHBIN Yrosl ABYTpaHHOro yria. TpéXrpaHHbIi U MHOrorpaHHble yribl. CBONCTBA IJIOCKUX
yIJI0B MHOrorpaHsHoro yria. CBOHCTBa IUIOCKMX M JBYTPaHHBIX YIJIOB TPEXTPAHHOIO YIJa.
TeopeMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yTJIa.

MHororpaHHUKHU

Bunbl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. [Ipm3ma: n-yroiapHas npusMma,
npsMasi U HaKJIOHHAas NMPHU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh mpu3Mbl. [lapamienenunern,
MPSAMOYTOJIBHBIA TMapaJuleNICNIAIel U €ro cBoicrBa. KpaTyailime myTH Ha IOBEPXHOCTH
MHororpanHuka. Teopema ODiinepa. IIpoctpanctBenHas teopema Iludaropa. ITupamupa: n-
yrojbHasi TUpaMuja, NpaBuibHas U yceu€HHas nupamuipl. CBoiicTBa pédep n OOKOBBIX I'paHei
[IpaBUIBLHOM nUpamuibl. [IpaBuiibHBIE MHOIOTPAaHHUKM: IIpaBUIIbHASA MPHU3Ma U IPAaBWIbHAS
NUpaMuJia, paBUIbHAS TPEYTOJIbHAS MUPAMUJIA U IPaBUIBHBIN TeTpalap, kyO. [IpencraBienue
O NPAaBUJIBHBIX MHOIOTPAHHUKAX: OKTAdP, JOACKAdAP U UKOCADIP.

Brruucnenue 35eMeHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanu, yribl. [lnomaas 60koBoi
[IOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPHU3MBI, ILIOIIAJb OCHOBAaHUMU, TEOpeMa O
OOKOBOM TMOBEPXHOCTU MPsIMOM Tpu3Mbl. [Lmomans OGOKOBOW MOBEPXHOCTH W TIOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBL, TEOPEMA O ILIOIIAAN YCCYEHHOU TUPAMUIBI.

CumMMeTpusi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU MPaBUWIbHBIX MHOI'OI'PAaHHUKOB.
CuMMeTpusi B TpaBWIBHOM MHOTOTPDAHHHUKE: CHMMETpHs NapauleleluNena, CUMMETPHUs
MIPaBUJIBHBIX NIPU3M, CHMMETPHS IIPABUILHON TUPAMUIBIL.

BexTopb! M KOOPAMHATEI B IPOCTPAHCTBE

[lonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJINHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJICHHbIE U IPOTUBOIIOJIOKHO HAIIpaBIEHHBbIC BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHsI C BEKTOpAaMHU: CIIO)KEHUE W BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKHX
BEKTOPOB, YMHOXEHHME BeKTopa Ha uucio. CBoiicTBa cllokeHHs BeKTopoB. (CBolicTBa
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YMHO>KEHUSI BEKTOpa Ha 4yucio. [loHsaTHe KoMIuiaHapHble BEKTOpPbI. [Ipu3HaK KOMIUIaHAPHOCTH
Tp€X BekTOopoB. llpaBuio mnapamnenenunena. Teopema O pas3IoKEHUH BEKTOpAa IO TPEM
HEKOMIUIaHapHbIM  BekTopaMm. llpsMoyrosnbHas cucTtemMa KOOPAMHAT B  IPOCTPAHCTBE.
Koopaunats! Bektopa. CBsA3b MEXIy KOOpAMHATAMHU BEKTOpAa U KOOpAMHATAMM TOYEK. YTOI
Mex 1y BekTopaMu. CKasipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesna Bpamenus

[lonsTus: UMAMHIpPUYECKAas IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTb, Cdepuyeckas
MIOBEPXHOCTh, OOpazyromue MoBepxHocTed. Tena BpalleHHs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYcC, chepa, mwap. BzaumHoe pacnosnoxxeHue cepbl U MIOCKOCTH, KacaTelbHasl MIIOCKOCTh K
cdepe. M300paxxeHnue e BpaleHus Ha 1ockocT. Pa3BépTka nnianHapa u konyca. CumMmeTpus
cdepsl 1 mapa.

OO0BéMm. OcHoBHBbIE cBOMCTBa 00BEMOB Ten. Teopema 00 00bEME NPSAMOYTOJIBHOI'O
napajuienenunena u ciueactBus u3 He€. OObEM NpSAMON M HAKIOHHOW MPHU3MBI, LWIMHIpA,
nupaMuibl ¥4 KoHyca. O0bEM 11apa U apoBOro CErMEHTa.

KoMOunanuu Ten BpamieHuss ¥ MHoOrorpaHHukoB. [Ipu3ma, BmucaHHas B IMJIMHAD,
onucaHHas okojo IunuHapa. [lepeceuenue cdepsl u mapa ¢ miockocTbio. Kacanue mapa u
cdepsl 10cKkocThio. [IoHATHE MHOTOIpaHHUKA, OMIMCAHHOTO OKOJIO cdepbl, cPepbl, BIUCAHHOM B
MHOT'OTPaHHMK WJIN TEJIO BPALLEHUS.

[Inomanp mMoBepXHOCTH LMIMHApA, KOHYca, Iuiomanb chepel u e€ yacteil. [logobue B
npoctpanctBe. OtTHomeHHMe 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeobpazoBanue mnonodOus, romorerus. PemieHue 3agady Ha IUIOCKOCTH € HCHOJIb30BaHUEM
CTEpPEOMETPUYECKUX METOJIOB.

[locTtpoenne ceueHu MHOTOTPAHHMKOB W TeJ BpAIlCHUS: CEUYEHUs LMIMHApa
(mapayuieIbHO W MEPIEHAMKYISIPHO OCH), CEYEHHUs KOHyca (TmapajuiesbHble OCHOBAaHMIO U
MPOXOJSIINE Yepe3 BEpIIMHY), CEYSHHsI 1Iapa, METOJbl MOCTPOCHUS CEYEHMI: METOJ CIEJOB,
METOJl BHyTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TNIOCKOCTH.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexkTops! B npoctpancTBe. Onepannn Hal BEKTOpaMu. BEKTOpHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOK€HHUsS. lIpsMoyrosipHas cuUcTeMa KOOpJAUHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue Bektopa mo 6asucy. KoopauHaTHO-BEKTOPHBIN METOH MpHU
pELIeHNN T€OMEeTPUYECKUX 3a/1a4.

JBH2KEeHHS B IPOCTPAHCTBE

JBwxenus mnpoctpancTBa. OtobOpakenws. JIBuxeHus u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JIBW)KEHUH. BuIpl NBWKEHUI: NapajulebHBIA IEPEHOC, LIEHTPAJIbHAs CUMMETPHS,
3epKajibHasi CUMMETpUs, IOBOPOT BOKPYT mpsimoid. [IpeoOpazoBanus nonodus. Ilpsmas u chepa
Oiinepa.



IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJTHEI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaxxaanckoe BoCIMTAHUE:

chOPMUPOBAHHOCTh TPAXKIAHCKOW TO3WIMH  OOydYaroIierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 WJIEHA POCCHUUCKOro 00IlecTBa, MPEICTaBICHHE O MAaTEMaTUYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIENyp TpakJaHCKOTo oO0IIecTBa
(BBIOOPBI, OMPOCHI U APYroe), YMEHHE B3aUMOJICHCTBOBATH C COLMAIBHBIMH HMHCTHUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMH U HA3HAYCHHEM;

2) naTpMoTHYeCcKOe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON IPaXKAAHCKOW MACHTUYHOCTH, YBAKECHHUS K TPOILIOMY H
HACTOSIIEMY POCCHUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIICHWE K JOCTHKEHUSM POCCHUCKHX
MaT€MaTUKOB M POCCUHCKONW MAaTE€MaTUYeCKOW IIKOJIbI, MCIOJIb30BAaHUE 3THX JOCTHKEHHUH B
JIPYTUX HayKaX, TEXHOJOTUSX, chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHE  JIyXOBHBIX  ILIEHHOCTEH  POCCHUICKOro  Hapoja, Cc(HOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOTO MOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM
JTOCTIDKCHUM HAyKH M JICSITEIIbHOCTHIO YUYEHOTO, OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOCHHE
yCTOHYHMBOTO OYIyIIEro;

4) 3cTeTHYECKOEe BOCIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OSCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEUIeHWH, pacCyKIEeHUH, BOCIHPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusznyeckoe BocUTAHUE:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSITh MAaTEeMaTHYECKUE 3HAHUSI B UHTEPECax 3J0POBOTO
n Oe3omacHoro o0pas3a >KW3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/J0POBBIO (30POBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHIATUN U OTABIXA, PETyJsipHas (U3NUecKas akTHBHOCTB),
(hU3MYECKOE COBEPIICHCTBOBAHNE MPH 3aHITHUIX CIIOPTHUBHO-03I0POBUTEIBHON IEATEIHLHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTH K TPYAY, OCO3HAHWE LIEHHOCTH TPYIOJIIOOMS, HHTEPEC K Pa3IudHbIM cepam
npohecCHOHANBHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON W €€ MPUIIOKEHUSMU, YMEHHE
COBEpINATh OCO3HAHHBIK BBIOOpP Oyaymel mnpodeccun U PeaTn30BbIBATH COOCTBEHHBIC
KU3HEHHbIC IIJIaHbl, TOTOBHOCTh M CIOCOOHOCTH K MaTEeMaTHUYECKOMY OOpa30BaHHUIO U
caM000pa30BaHMIO HA MPOTSHKECHUU BCEH JKM3HU, TOTOBHOCTh K aKTMBHOMY YYaCTHIO B PEIICHUH
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBJICHHOCTH;

7) 3K0JI0rM4ecKoe BOCIIMTAHME:

c(OPMUPOBAHHOCTh JKOJOTHUYECKON KyIbTypbl, IOHHMMAaHHUE BIUSHHUS COIUAIBHO-
SKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME IPHUPOJHONM M COLMAIBHOW Cpelbl, OCO3HAHUE
rno0ampbHOTO  XapakTepa  JKOJIOTUYECKHMX  HpoOsieM, OpHUeHTaluss Ha  IpUMEHEHUE
MaTeMaTUYeCKUX 3HAHWUU JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOUIEH Cpeflbl, TUNIAHUPOBAHUE
MOCTYNKOB U OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOILIEH CPeibl;

8) HeHHOCTH HAYYHOT0 TO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTUKU, TOHMMAaHUE MAaTEeMAaTHUYECKOW HAayKH Kak cdepbl
YEJIOBEUECKOU JIeATENIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYUMOCTH JJI1 Pa3BUTHUS LIMBWIM3ALUU,
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OBJIAJICHHE SI3bIKOM MAaT€MATHKH M MaTEMATHYECKOU KYJIbTYPOU KaK CpEICTBOM ITO3HAHUS MUPA,
TOTOBHOCTb OCYLIECTBIIATD IPOEKTHYIO U MCCIIEA0BATENbCKYIO ACATEIBHOCTh HHINBULYAIBHO U
B IpYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHMBepcAJIbHbIE YUeOHbIe AelicTBUS

ba3oBble JlornyecKue AeiCTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYLIECTBEHHbIE IMPHU3HAKA MaTEeMaTHYECKHX OOBEKTOB,
NOHATUHM, OTHOWICHUH MEXIy MOHATUAMH, (OpMyIUpOBaTH ONpENEICHUs IMOHATHH,
YCTaHABJIMBATh CYIIECTBEHHbINM NpHU3HAK KJIAacCU(UKALMK, OCHOBaHUSA [UIsi OOOOLIECHUS U
CPaBHEHHUs, KpUTEPUHU IPOBOAUMOIO aHAJIN3A;

BOCIPUHUMATh, (HOPMYJIHpPOBaThL U MpPeoOpa3OBBIBATh CYKJEHUS: YTBEPAUTEIbHBIE U
OTpULIATENIbHbIC, €TUHUYHBIE, YACTHBIE U O0IUE, YCIOBHBIC;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpEuus B (hakTax,
JAHHBIX, HAONIONEHUSIX U  YTBEPXKACHUAX, MpeularaTb KPUTEPUM JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

JIeJIaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKM, NEOYKTHBHBIX U HMHIYKTHBHBIX
YMO3aKJIOYEHUH, YMO3aKJIIOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIILHO JI0KA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKACHUH (TpsMble U
OT TPOTHUBHOIO), BBICTPAMBAaTh aPryMEHTALMIO, NPHUBOJUTH IPUMEPbI U KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKICHHUS U BHIBOJIBL;

BbIOMpaTh CHoco0 pemnieHus y4yeOHOM 3ajauu (CpaBHMBAThb HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh Haubojee MNOAXOAALIMH € YYETOM CaMOCTOSITEIbHO BBIJECICHHBIX
KpUTEPUEB).

ba3oBble uccienoBaTe/IbCKue A1eHCTBHA:

HCIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBAThH
BOINPOCHI, (DUKCUPYIOIIME NPOTUBOpEYHe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE WU JaHHOE,
(GbopMHUPOBATH TMIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3ULIMIO, MHEHHUE;

IIPOBOAMTH  CaMOCTOSITEJIBHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEIOBAHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObEKTa, SBJICHHS, IMPOLECcCca, BBISIBICHUIO
3aBUCUMOCTEH MeX 1y 00BEKTaMH, SIBICHUSIMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (POPMYJIUPOBAaTH 00OOLIECHHS U BBIBOJBI IO Pe3yJibTaTaM MPOBEAEHHOTO
HaOJI0IeHNUs, UCCIIEI0BAHMSI, OLEHUBATh JIOCTOBEPHOCTH MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000IICHMIA;

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHUE IIPOLIECCA, a TAKKE BBIIBUTATh MPEATIONOKEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHSIX.

Padora ¢ unopmanmeii:

BBISBJIATH JeUIUTHl HHPOPMAIUH, JaHHBIX, HEOOXOJAUMBIX JJI OTBETA HAa BOMPOC U JIJIS
pelLlIeHns 3a1auH;

BbIOMpaTh MHGOpPMALMI0O M3 HUCTOYHHUKOB  Ppa3JIMYHBIX THUIOB, AaHAJIU3UPOBATH,
CHCTEMaTU3UpPOBAaTh W HHTEPHPETHPOBATh HHGPOPMALMIO pa3IMYHBIX BHJIOB MU (QOpM
MIpe/ICTaBICHMUS,;

CTPYKTYpUpOBaTh  MHGPOpPMALMIO, MPEICTaBIATh €€ B  pa3IuyHbIX  (Qopmax,
WUTIOCTPUPOBATh IpapuuecKy;

OLIEHUBATh HAAEKHOCTH HH(POPMAIMM IO CAMOCTOATENIBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.



KomMMyHuKaTHBHBIE yHHBepPcaIbHbIe yueOHbIe AeiicTBUS

Oo0menne:

BOCIIpHUHHUMATh H q)OpMy.]'IHpOBaTB CYXKIACHUA B COOTBETCTBUHU C YCJIOBUAMU U LCIISIMU
o0IIeHus, SICHO, TOYHO, IPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX
TCKCTaxX, MdaBaTb IMOJACHCHUA II0 XOoAy PpCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:Iﬁ
pe3yJbTar;

B Xoze OOCYXKICHHUS 3a7aBaTh BOIMPOCHI MO CYMIECTBY OOCYXTaeMOW TEMBI, MPOOJIEMBI,
pemaeMoi 3a/a4yM, BBICKA3bIBaTh WJEH, HALIEJICHHBIE HAa MOMCK PELICHMS, CONOCTAaBIATH CBOU
CYXKACHUA C CYXKIACHUAMU APYTUX YYAaCTHUKOB Jualiora, O6H3py>KI/IBaTI) pasiiniuue U CXO0ACTBO
MO3ULIMH, B KOPPEKTHOU opme (HopMyTUpOBaTh pa3HOITIACHsl, CBOU BO3PAKECHHUS;

MNpEACTABIATL PE3YyJbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBaHUA, ITPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (oOpMaT BBICTYIJIEHHS C Y4E€TOM 3ajJad MpPE3CHTalUuu |
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHble yHUBepPCaJIbHbIE YUeOHbIe J1eiicTBUS

Camoopranuzanus:

COCTaBJIATh IUIAaH, AJFOPUTM pEIIeHUs 3a/Jadyd, BHIOMpPATh CHOCOO pelIeHus ¢ y4ETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM HH(DOpMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTE/JIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATENIBbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBIX JIEHCTBUI
U MBICIUTENBHBIX TPOIECCOB, HUX pe3yJdbTaToOB, BIAAECTh CIOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS MpOIiecca U pe3ysibTaTa pellieHus: MaTeMaTUYeCcKOi 3a1a4u;

MpEeABUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpPH PELIEHWU 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HAlICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJAHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3yJibTaTa LU U YCJIOBUSAM, OOBSACHATH MPUYUHBI
JOCTUKECHHSI WU HEJOCTHXKEHUS pPe3ylbTaTOB JEATEIbHOCTH, HAaXOJIUTh OINUOKY, IaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY .

CoBMmecTHAasI 1eSITEIBHOCTD:

MMOHUMATh M UCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW M WHIWBUIYyAITBHOU paOOThI MpH
pelieHny y4deOHBIX 3aJay, NPUHUMATh Iellb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBATH
OpraHU3alMI0 COBMECTHOW palOTHI, paclpeaciiaTh BUIbI PabOT, JOTOBAPUBATHCS, OOCYKIATh
npoliece U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPyNMNoBBIX (popmax paboTel (0O0CykIeHUs, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBD» M HHBIE), BBITIOIHATH CBOIO 4YacTh pPabOThl U KOOPAMHHPOBATH CBOU JEHCTBUS C
OPYTMMU WIEHAaMH KOMaHJbl, OLEHUBAaTh KAadyeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO
KpUTEpUsM, C(HOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATDI

K konuy 10 kinacca oOyyaromuics Hay4uTCs:

e cBOOOJIHO ONEPUPOBATH OCHOBHBIMH MOHATHSMHU CTEPEOMETPUH IIPU PEIIEHUH 33134 U
IIPOBE/IEHUN MaTEMaTUYECKUX PacCyKIECHHI;

® [PUMEHATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX TMPU PEUICHUH
reOMEeTPUYECKUX 3a/1a4;

e KJaccu(UIMPOBATH B3AaUMHOE PACIIONOKEHHE MPSMBIX B MPOCTPAHCTBE, IMIIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;
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CBOOO/IHO OTMEPHPOBATH MOHATUSAMH, CBSI3aHHBIMU C YTJIAMH B TIPOCTPAHCTBE: MEXKITY
HPSMBIMH B IPOCTPAHCTBE, MEXIY MPSIMOH U ITIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHITHIMH, CBSI3aHHBIMH C MHOTOT DAaHHUKaMHU;

CBOOO/IHO pAacro3HaBaTh OCHOBHBIC BHUJIBI MHOTOTPAaHHHMKOB (IpU3Ma, MHPaMU/a,
IpSMOYTOJIBHBIN TapajuIesIenuIes, Ky0);

KJIaccu(UIMPOBATh MHOTOTPAHHHUKH, BEIOUPAsi OCHOBAHMUS IS KITACCU(PUKAIIAHT;
CBOOO/IHO OMNEpHUPOBaTh MOHSATHAMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTEBIO;

BBITIOJTHATH TIApAIIeNIbHOE, IICHTPATbHOE M OPTOTOHAITFHOE IPOSKTHPOBaHNE GUTYp Ha
TUIOCKOCTB, BBITIOJHSTH N300pakeHust (GUTYp Ha IIOCKOCTH;

CTPOUTH CEUYEHUS] MHOTOTPAHHHUKOB Pa3IMYHBIMH METO/aMH, BBIOJHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHHU3Y;

BBIUUCIIATh  IUIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHHKOB (NIpH3Ma, IHPaMUa),
TE€OMETPHUUECKUX TeIl C IPUMEHEHHEM (OpMYIT;

CBOOOJHO ONEpPHPOBATH TMOHATUSMHU: CUMMETPHUS B TPOCTPAHCTBE, IIEHTP, OCh H
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJTHO ONEpUpPOBATh MOHATHUSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOpJIMHATaM B
IIPOCTPAHCTBE;

BBITIOJHATH JICHCTBUS Ha/l BEKTOPaMH;

pemiaTh 3aJaud Ha JIOKa3aTeNbCTBO MAaTEMaTHYECKUX OTHOIIEHUH M HaXOXXICHHE
IE€OMETPUUECKUX  BEJIWYHMH, TPUMEHSAS HU3BECTHbIE METOJbl IPU  PEIICHUH
MaTeMaTHYECKUX 3a]1a4 TIOBBIIIEHHOTO M BEICOKOTO YPOBHS CJIOKHOCTH;

MPUMEHSTH MPOCTEUIINE POTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUHU CTEPEOMETPHUECKUX 3a71ay;

u3BJIeKaTh,  NpeoOpa3oBbIBaTH W HMHTEPIPETHpPOBaTH  HMHGOpMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPEICTaBICHHYI0 Ha 4YepTexax Hu
pHCYHKaX;

NPUMEHSTHh TOJyYeHHBIC 3HAaHUS Ha TIPAaKTUKE: CPaBHUBAaTh W aHAJTU3UPOBATH
peanbHbIe CUTYalluH, IPUMEHITh U3yYEHHBIC MOHATUS B MPOIECCE MOUCKA PEIICHUs
MaTeMaTU4ecKu CHOPMYIHMPOBAHHOI MPOOIEMBI, MOIEINPOBATh PEaIbHbBIC CUTYyalluu
Ha S3bIKE TEOMETPUH, HCCIIEI0BAaTh MOCTPOCHHbIE MOJEIH C HCIHOJIb30BAHUEM
reOMETPUYECKUX MOHATHH W TEOopeM, ammapara aireOpbl, pelaTh HpPaKTHYECKUE
3aJ1auu, CBA3aHHBIE C HAXOXK/IEHUEM I'€OMETPHUUECKUX BEIHYHH;

UMETh TpEeJICTaBICHUsI 00 OCHOBHBIX JTamax pa3BUTHS T€OMETPUU KaK COCTABHOM
4yacTu (pyHAaMeHTa pa3BUTHs TEXHOJIOTH.

K xoniy 11 kaacca o0ydaromuiicss HAYYHUTCS:

CBOOOJHO OTIEPHPOBATH MOHSATHSIMH, CBA3aHHBIMU C IMJIMHIPUYECKON, KOHUYECKOH H
cepuuecKoil MOBEepXHOCTIMHU, OOBACHATH CIIOCOOBI MOTyUEHHS,;
OTIepUPOBATh TOHATUSMHU, CBS3aHHBIMH C TEJIaMH BPAIICHUS: LIUIUHAPOM, KOHYCOM,
cdepoii u mapom;
pacro3HaBaTh Teja BpalleHus (MIIUHIP, KOHYC, cdhepa u map) u 0ObSICHATH CIIOCOOBI
TIOJTYYCHHUS TEJl BPALICHUS;
KJIacCU(PUITMPOBATH B3aUMHOE PACTIONOKEHHUE CPEphl U TUIOCKOCTH;
BBIUUCIIATh BEIUYMHBI DJIEMCHTOB MHOTOTPAHHUKOB W TEN BpAIICHUS, OOBEMBI H
IUIOIIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAILICHHS, T€OMETPHUECKUX TeIl C
pUMEHEHUEM (HOPMYII;
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cBOOO/IHO OTEpPUPOBATH MOHITUSIMH, CBSI3AaHHBIMU C KOMOWHAIMSIMH TeJl BpallleHUs U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cepy U ONMHCAHHBINA OKOJIO chephl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCTISATH COOTHOIICHHUS MEXKAY TUIOIMIAIIMU MTOBEPXHOCTEH U 00BhEMaMH MOAOOHBIX
Ten,

n300paxaTh u3ydaeMmble (DUTYpBI, BBIMOJHATH (BHIHOCHBIE) IUIOCKHE YEPTEXKH W3
PUCYHKOB HPOCTBIX 00BEMHBIX (GUTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIlCHHUS,

U3BIIEKATb, HWHTEPIPETUPOBATH u peoOpa3oBHIBATH uH(OPMAITHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (GUTypax, MPEeACTABICHHYIO Ha YepTexax u
PHUCYHKaX;

CBOOOJIHO OTIIEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATE OIEPAIMH HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOI cucTeMe KOOPAMHAT;

pelaTth TeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIIIOB MEXAY TMPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUI OT TOYKH 10 IUIOCKOCTH, B IIE€JIOM, Ha
MIPUMEHECHNE BEKTOPHO-KOOPAMHATHOTO METO/1a TIPH PEIICHUN;

CBOOOJIHO OMNEPHPOBATH TMOHITHSIMH, CBS3aHHBIMH C JIBIDKCGHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBM)KCHHIA,

BBHITIONHATh HM300paKeHUsT MHOTOTPAHHUKOB M TEN BpallleHUS NP MapaylieIbHOM
MEPEeHoCce, IEHTPAIbHON CUMMETPUH, 3€PKaTbHOW CUMMETPHUHU, TIPH TIOBOPOTE BOKPYT
IPSIMOM, TIpeoOpa3oBaHus TIO00MS;

CTPOUTHh CCUCHUS MHOTOTPAHHHUKOB U TEJI BpAIICHHS: CCUCHHUS [WIHHJIpA
(mapasniesnbHO U NEPIEHAUKYJIIPHO OCH), CEUeHHs KOHYyca (TapajlieibHble OCHOBAHUIO
U TIPOXOSIIKE Yepe3 BEPIINHY ), CEUCHHUS 11apa;

HCIIOJIb30BAaTh METOJBl TIOCTPOSHUS CEUSHHWI: METOJ CJICJIOB, METOJI BHYTPCHHETO
MIPOSKTUPOBAHUS, METOT TIEPEHOCA CEKYIICH ITIOCKOCTH;

JIOKa3bIBaTh TCOMETPUYCCKHUE YTBEPKICHHUS,

MPUMEHSTh TEOMETpHYeCKHe (aKThl IS PEIICHUS CTePEOMETPHUYCCKHX —3ajad,
MIPEJIITOJIATAFOIINX HECKOJIBKO IIaroB PEIIeHUs, €CIIM yCIIOBUS NIPUMEHEHHUS 3a/1aHbl B
SIBHOW M HESIBHOU (hopMe;

pemath 3aJaddl Ha JO0Ka3aTelbCTBO MaTEMaTHYECKMX OTHOIICHWH W HaXOXJICHUE
reOMETPUUYECKUX BEJIINYUH;

MIPUMEHSTH POTPAMMHBIE CPEJICTBA U AJICKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMBI TTPU
PEIICHUN CTEPEOMETPUICCKUX 33]1a4;

MPUMCHSTH TIIOJIYYCHHBIC 3HAHUS Ha TPAKTHKE: CpPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh PEATbHBIC CUTYAIMU, IPUMEHITh U3YUCHHBIC TIOHSTHS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA peIIeHUsT MaTeMaTH4eCKH CQOPMYIUPOBAHHOM MPOOIEMBI,
MOJICTTUPOBAThH pealbHBIC CUTYAIllUH HA S3BIKE TCOMETPHH, UCCIICIOBATH MOCTPOCHHBIE
MOJIETI C UCHOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara aiareopsl,
peliaTh NPaKTHYECKHUE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHHEM I€OMETPUYECKUX BEIIMYUH;
UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JSTamax pa3BUTHUS TEOMETPUU KaK COCTaBHOM
gacTu (PyHJAaMEHTa Pa3BUTHS TEXHOJIOTHUH.
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TEMATHYECKOE IINIAHUPOBAHHUE

10 KVIACC
KoimnyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMMmsblI Bcero KoHTpO/ILHLI HpaxTHaeckne o0pa3oBaTe/bHbIE
e padoThbI padoThbI pecypebi
1 BBenieHne B crepeoMeTprio 23 1
> B3anMHOe pacnionoxeHue npsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCTD IPSIMBIX U IUIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepneHﬂmfynﬂpHocn, HPSIMBIX U 25
IJIOCKOCTEHN B POCTPAHCTBE
5 YTIibl ¥ paccTOsIHUSA 16 1
6 MHOrorpaHHuKH 7 1
7 BekTopsl B IPOCTpAaHCTBE 12
3 HOBTOPCHI/IG, 00001IeHNE U CUCTEMAaTU3aIUs 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ni/n HauMeHoBaHue pa3iesioB U TeM (uu¢ppossbie)
B NPOrpamMMbl Bcero Kourpoasusr IpaxTiyeckue o0pa3oBaTte/ibHbIE
e padoThbl padoThI pecypebi
1 AHanuTHUYeCKasi FEOMETPHUSI 15 1
5 [ToBTOpeHue, 060061IeHUE U 15 1
CHCTeMaTU3alus 3HAHUI
3 O0BEM MHOTOTpaHHHKA 17 1
Tena BpaieHus 24 1
5 [Tnomany noBepxXHOCTU U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBr>keHus 5 1
7 [ToBTOpenue, 0600IIEHUE U 17 )
CHUCTEMaTH3alus 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoJsnuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThbI

IIpakTH4eckue
padoThbI

Jara
H3y4YeHH
|

DJIEeKTPOHHbIE
nmuppoBbIe
o0pa3oBaTtejibHbIE

pecypchl

OcHoBHbIE TpaBUiIa H300pakeHUs Ha
PHUCYHKE MJIOCKOCTH, MapaljIeIbHbIX
MPsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[lonsATHA cTepeoMeTpun: TOUKA, IpsIMas,
MJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBUJia U300pakKeHUsI Ha PUCYHKE
TJIOCKOCTH, MapalIeNIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[oHsATHS: IEpeceKaroIuecs MIOCKOCTH,
MePECEKAIOIINECs TPsAMas U TIOCKOCTh;
MIOJTYITPOCTPAHCTBO

[TonsTHst: mepecekarouuecs MmIOCKOCTH,
MepeceKaronIrecs npsmas u II0CKOCTb;
MIOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pa>keHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX OOHEKTOB

MHororpaHHUKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIICCTBYIOIINX 0OBEKTOB

AXCHOMEI CTCPCOMETPHHU U IICPBLIC
CIICACTBUA N3 HUX
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AXCHOMEI CTCPCOMETPHHU U IICPBLIC
CJIICACTBHA N3 HUX

AKCHOMBI CTEPEOMETPHUH U ITEPBHIE
crneactBus u3 HUX. CriocoObl 3aAaHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSIMBIX U TNIOCKOCTEH

10

N300pakenune ceueHuil nupaMupsl, Kyoa u
MIPU3MBI, KOTOPBIE POXOISAT Yepe3 X
pEbpa. M3obOpaskeHne nepecedeHus
MIOJIYYEHHBIX IIIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEUEHHH pa3HbIMH LIBETAMH

11

N300pakenne ceueHuil nmupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOAT Yepe3 UxX
pEbpa. M3obpaskeHne nepecedcHus
MOJYYEHHBIX IUIOCKOCTEM. PackpammBanme
TTOCTPOCHHBIX ceueHUit Pa3HBIMHU [IBETAMU

12

N3o6paxxenue ceueHnii mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
pEbpa. M3obpakeHue nepeceyeHus
MOJYYEHHBIX IUIOCKOCTEH. PackpalmnBanme
MIOCTPOEHHBIX CEUYEHUN Pa3HbIMU IIBETAMHU

13

N300pakenne ceueHuil nmupaMubl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 UxX
pEbpa. M3obpakeHune nepecedcHus
MOJIyYEHHBIX TUIOCKOCTeH. PackpaiiiBanue
ITOCTPOCHHBIX CeueHU Pa3HBIMU [IBETAMU

14

Merton cieioB s IIOCTPOCHUSA CeUyeHuN

15

Mertoa cneioB AJisi MOCTPOSHHUS CEUEHUH.
CaoiicTBa nepeceyeHnid MPSMbIX U
IIJIOCKOCTEMN
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16

Mertona cneoB /Ui HOCTPOSHUS CEUEHUH.
CaoiicTBa niepece4eHn MpsIMbIX U
TIJIOCKOCTEN

17

[TocTpoenue cedenuii B mupamue, Kyoe
o Tpém ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEXKEH U 3alucCh I1aroB
MTOCTPOCHHS

18

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alUCh [IaroB
IIOCTPOCHHUS

19

[TocTpoenue cedenuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3ganue
BBIHOCHBIX qepTenceﬁ U 3aI1MCh 111aroB
TTOCTPOCHHSI

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alUCh [1aroB
IIOCTPOEHHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOMOPLUUOHANIBHBIX oTpe3kax. [logobue
TPEYTOJILHUKOB

22

[ToBTOpenue mianumerpuun: Teopema
Menenas. PacueTsl B ceueHnIX Ha
BBIHOCHBIX 4epTexkax. McTopust pa3Butus
TJIAHUMETPUH M CTEPEOMETPHH

23

KoHnTtponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmnoe PaCIIOIOKCHHUC TIPSAMBIX B
npoctpaHcTBe. CKpeIMBarOIIAECs

16




npsimble. [Ipr3Haky ckpemuBarommxcs
npsMsbIX. [lapamiensHbie npsMbIe B
IIPOCTPAHCTBE

25

TeopeMa 0 CyILIeCTBOBAHUU U
€MHCTBEHHOCTH NPSIMOM MMapajuIeIbHON
JAHHOM NPAMOU, IPOXOMSAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKalIeH Ha JaHHOU
npsAMoii. Jlemma o nepeceyeHnn
MIapaJUICIbHBIX MPSIMBIX INIOCKOCTBIO

26

[TapannenbHOCTb TpeX NpsIMbIX. Teopema o
TpEX NapajuleabHbIX NpsAMBIX. Teopema o
CKPEIMBAIOIIUXCSI MPSMBIX

27

[TapamiensHOE IPOEKTUPOBAHHUE.
OcHOBHBIE CBOWMCTBA NapAJUIEIBLHOTO
npoektupoBanus. U300pakeHue pa3HbIX
¢buryp B napajsieqbHON NPOEKIMU

28

entpanbHas npoekus. YTomi ¢
COHANPABJICHHBIMA CTOPOHAMH. YTOII
MEXY IPSIMbIMU

29

3amaun Ha JOKA3aTEIHLCTBO U
HCCIIEI0BAHNUE, CBSI3aHHBIE C
pacIoN0KEHUEM MPAMBIX B IIPOCTPAHCTBE

30

[lonsTHS: MapanIenbHOCTh NPSMON U
IJIOCKOCTH B npocTpaHcTe. [Ipu3Hak
NapauIeIbHOCTH MIPSIMOU U TUIOCKOCTH.
CBolicTBa napaIeIbHOCTH MPSAMON U
IIJI0CKOCTH

31

['eomeTpuueckue 3a1auu Ha BHIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSIMBIX U MJIOCKOCTEH
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B ITPOCTPAHCTBEC

32

ITocTpoeHue ceueHus, IPOXOAAILErO Yepes
JAHHYIO IPSMYIO Ha 4epTEkKe U
[apajuIeIbHOTO APYrou npsaMon. Pacuér
OTHOUIECHUH

33

[TapannenpHast npoekuus, HPUMEHEHUE
JUIS TIOCTPOCHHUSI CEYSHHM Ky0a U
napaienenumnena. CeoicTaa
napajuiesienune1a u Ipu3Mbl

34

[TapamnensHble ockoctu. IIpusnaku
IapAJUIEIBHOCTH JBYX INIOCKOCTEM

35

Teopema o mapamieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, TPOXOASIIEH
yepes TOUKY, He MPUHAAIEKAIYI0 TaHHOM
IJIOCKOCTH U CJICJICTBUS U3 HEE

36

CaoiicTBa napamienbHbIX JIOCKOCTEHN: O
MapauIeIbHOCTU MPSIMBIX IEPECeUeHUs
IIPU [IEPECEUEHUU JIBYX MapaJIJIEIIbHBIX
TJIOCKOCTEH TpeThen

37

CaoiicTBa napasuieabHbIX MIIOCKOCTEN: 00
OTpe3Kax MapajlIeNIbHBIX IPSIMBIX,
3aKJIFOYEHHBIX MEXKAY MTapalICIbHBIMUA
IJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
ABYMS TapaJlJICIbHBIMU IIJIOCKOCTAMHA

38

[ToBTOopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHAKA

40

CBoiicTBa Ky0a 1 MPsIMOYTOJIBLHOTO
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IapaJuICJICIIruIIcCaa

41

Brrurcnenue UTHH OTPE3KOB B KyOe 1
MPsIMOYTOJIbHOM Napajuiesenurne/ie

42

[lepnieHqUKyYIAPHOCTD NPSMOMN U
mwiockocTH. [Ipu3Hak
NEPIEHIUKYISIPHOCTH NIPSIMOHN U
IJI0OCKOCTH

43

[lepnieHqUKYIAPHOCTD NPSMOKN U
mnockocth. [Ipu3Hax
NEPIEHIUKYISIPHOCTH IPSIMON U
IJIOCKOCTH

44

Teopema 0 CyleCTBOBAHUY U
€MHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
NEePIEHINKYIISIPHON K INIOCKOCTH

45

[ImocKOCTH U EPIIEHIUKYJIIIPHBIE UM
IIPsIMBIC B MHOTOI'PaHHHUKAX

46

[ImockocTH U neprneHINKyYJIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHMKAX

47

[lepnieHauKyIsIp ¥ HAKJIOHHAS.
[TocTpoeHue nepneHaUKyIsIpa U3 TOUYKH HA
PSIMYIO

48

[lepneHuKyIslp ¥ HAKJIOHHAS.
[TocTpoeHue nepneHaUKyIspa U3 TOUKH HA
PSIMYIO

49

Teopema o0 TpEX nepHEeHANKYIISIPAx
(mpsiMasi u oOpaTHas)

50

Teopema o TpEx meprneHANKyIsIpax
(mpsimast u oOpaTHasi)
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51

YToa Mexay CKpelrBarOIUMUCS
PSIMBIMU

52

[Touck nepreHIMKyISApHBIX IPSIMBIX €
IIOMOLIBIO NIEPIICHIUKYIISIPHBIX
IJIOCKOCTEN

53

OproroHanbHOE NPOEKTUPOBAHKE

54

[TocTpoenue ceuenunii Kyba, IpU3MBI,
[IPaBUIILHOM MUPAMUJBI C IIOMOLIBIO
OPTOTOHAJIBLHON MPOEKIIMHI

55

[locTpoenue ceuenuii kyda, MpU3MBbL,
[IPaBWJIBHOM MUPaMUABI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH

56

CuMMeTpHsi B IPOCTPAHCTBE
OTHOCUTEJBHO MIIOCKOCTH. [lnockocTu
CUMMETPUN B MHOTOTPAaHHHUKAX

57

[Ipu3HaKk nepneHauKyJISIPHOCTH IPSIMOU U

IIJIOCKOCTH KaK CJICACTBUC CUMMCTPUU

58

[IpaBuibHBIE MHOTOTpaHHUKU. PacyéT
PacCTOSIHUM OT TOYKHU J0 INIOCKOCTH

59

[IpaBuiabHBIE MHOTOTpaHHUKH. Pacyér
pAcCTOSTHUM OT TOYKH JO MIOCKOCTH

60

Crioco0bl OMyCTUTh MEPHIEHAUKYJIISPHI:
CHMMETPHSL, CIIBUT TOUYKH TI0
NapaJuIeIbHON NPSIMOU

61

CaBur no HenapasuieabHON IPSIMOH,
VU3MEHEHHUE PACCTOSIHUM

62

KounrponsHas padora "B3aumHoe

p p

PaCIOIOKEHUE TPSIMBIX U TJIOCKOCTEH B
pocTpaHcTae”
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63

[ToBTOpEHME: Yyroa MEeKIy MpsIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOM3BOJIBLHOM TPEYTOJbHHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mex Iy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMCTpI/I‘ICCKI/IC METOJbI BEIYUCJIICHUA
yria MCXKAY NPAMBIMHA B MHOT'OI'DAHHHUKAX

66

JIByrpanHsbIil yroia. CBOMCTBO JIMHEHHBIX
YTJI0OB JIBYTPaHHOIO yria

67

[lepnennukynsipusie miaockoctu. CBoiicTBa
B3aMMHO IEPIECHIUKYJIIPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepneHANKYISIPHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMOi
IIepEeCEUEHUS IBYX IJIOCKOCTEN
MEPIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH

69

[IpssmoyronbpHbBIN Napasuienenunes; Kyo;
U3MEPEHMs], CBOMCTBA IIPSIMOYTOJIBHOTO
napauleJIenune1a

70

TeopeMa O AxaroHajau MnmpsMOyroJjJibHOTO
napajjiejacnuincaa u CJICACTBUC U3 Hee

71

CrepeomeTpuuecKkue U NpUKIaJIHbIe
3aJ1auu, CBSI3aHHBIE CO B3aMMHBIM
PACIIOJIOKCHUCM MPAMBIX U TNIOCKOCTHU

72

[ToBTOpEHME: CKpeLUBAIOLIUECS MPSMBIE,
napasuiesIbHble IUIOCKOCTH B CTaHIApPTHBIX
MHOTOTpaHHHKaX

73

[lapa napajiesbHbIX IJIOCKOCTEHN Ha
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CKPCIIUMBAOIIHUXCA IMPAMBIX, PACCTOAHUC
MCXKAY CKPCIIHUBAIOIIUMUCA TPAMBIMUA B
IIPOCTBIX CUTYallUAX

PaccTossHre OT TOUKHU 10 IIJIOCKOCTH,

74 o
paccTosiHUE OT NMPSAMOM J0 MIIOCKOCTH
Brruncnenue paccTosHANA MEXKIY

75 CKPELIMBAIOIIUMUCS IPAMBIMU C
ITOMOIIBIO NEPIEHAUKYJIIPHON INIOCKOCTH
TpéxrpaHHblidl yroJi, HEpaBEHCTBA JJIA

76 TpexrpaHHsIx yrioB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB ISl
TPEXTPAaHHOIO YIJIA

77 DneMeHThl ChepruuecKoil reoMeTpun:
reoJIe3YecKue JIMHUU Ha 3emiie

73 Kontponbnas padota "Yribl u
paccrosiHus"

79 CucremaTtuzanus 3HaHui "MHOrorpaHHUK
Y €ro JIEeMEHTHI"

30 ITnpamupa. Buaer nmupamu. [IpaBunsHas
nupamuaa

]1 [Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.
[IpaBuibpHas npuzMa

32 [Ipsamoitr napamienenunen,
MPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo

33 Brinykiieie MHOrorpaHHuku. Teopema
Dilnepa
Beinyknble MHOrorpanHuku. Teopema

84 Oiinepa. [lpaBunbpHble U NOTYNIPaBUIIbHbBIE

MHOTI'OT'paHHUKH
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85 KoHnTtponbHas pabora "MHuororpaHHuku" 1
26 [TonsTHE BEeKTOpa HA TIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpPOB 1
88 Pa3zHOCTh BEKTOpPOB 1
89 [IpaBuio nmapajunenenunena 1
90 YMHOKEHUE BEKTOpa Ha YUCIIO 1
PasnoxxeHue BekTopa o 0azucy Tpéx
91 BEKTOPOB, HE JISIKAIUX B OJTHON 1
TJIOCKOCTH
92 CxaJsipHOe NMPOU3BEJCHUE 1
93 Boruncnenue yria Mexay BeKToOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1a4u ¢ BEKTOPAMHU 1
95 [Ipocreiimue 3a1a4u ¢ BEKTOPaMHU 1
96 [Ipocreiinume 3a1a4u ¢ BEKTOPaMHU 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOPAMHU 1
98 O00011IeHIE U CUCTEMATH3aIIUs 3HAHUI 1
99 O0600111eHKE U cHCTeMaTU3alus 3HaHUH 1
100 Hroroas koHTponpHas paboTa 1
101 Wroroast koHTposIbHAst paboTa 1
102 O0001IeHre ¥ cucTeMaTh3aluus 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME

23




11 KJIACC

Ne i/m

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jara
HU3y4YeHHn
o |

DJIeKTPOHHBbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

IToBTOpenue TeMsl "KoopauHaTel BEKTOpa
Ha IJIOCKOCTH U B MPOCTpAaHCTBE"

[ToBTOpenue temsl "CkansipHoe
MIPOM3BEJICHUE BEKTOPOB"

IToBTOpeHue TeMsbl "Brruncienue yria
MEXKJly BEKTOpaMHU B MPOCTPaHCTBE"

[ToBTOpEeHue TeMbl "YpaBHEHHE IPSIMOH,
MPOXOJSIIEH yepe3 JBe TOUKHU'"

VYpaBHeHUE IJIOCKOCTH, HOPMaJIb,
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax

YpaBHEHHE IIJIOCKOCTH, HOPMaJlb,
YpaBHEHHUE INIOCKOCTH B OTpe3Kax

BekropHoe nmpousseeHue

JInneliHble HEPABEHCTBA, JINHEWHOE
IIPOrPaMMHUPOBAHHE

JIuHelinble HEPABEHCTBA, TUHEUHOE
IIPOrpaMMHUPOBaHUE

10

AHanMTUYECKUE METObI pacuéra yria
MEXJ1y IPSIMbIMH B MHOTOTPaHHUKAX

11

AnanuTudeckue MCTOJBI pacqéTa yriia
MCXKAY IJIOCKOCTAMU B MHOTOI'paHHHUKAaX

12

@opMya pacCTOSHUS OT TOYKH 10
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IIJIOCKOCTHU B KOOpJAMHATAaX

Haxoxnaenue paCCTOHHI/IfI OT TOYKH JO

13
TIJIOCKOCTH B Ky0Oe

14 Haxosxnienue paccTostHUuM OT TOYKH 10
TJIOCKOCTH B MMPABUJILHON MUPAMUIE

15 KonTponbHast pabota "AHanuruyeckas
reomerpus”

16 CeueHuss MHOTOTPaHHUKOB: CTaH/IapTHBIC
MHOT'OTPaHHUKH

17 CeueHust MHOTOTPAHHUKOB: METOJI CJIEJIOB
CeueHuss MHOTOTPaHHUKOB: CTaH/IapTHBIE

18 IIJIOCKOCTH, TTEpeCeUEHUs MPSIMBIX U
TUIOCKOCTEN

19 [TapamienbHble NpSIMbIE U TIIIOCKOCTH:
napajuieIbHbIe CCUCHUS

20 [TapamiensHbIe PSIMBIC U TITIOCKOCTH:
pacy€r OTHOIEHUI
[TapaniensHble NPSIMbIE U TIIIOCKOCTH:

21 YTJIbI MEX1y CKPEIIUBAIOIIUMHUCS
PSIMBIMU
[lepnienukynsipHbIC IPSMBIE U

2 IJIOCKOCTH: CTaHIAPTHBIC Maphbl
MEepHEHANKYISPHBIX TUIOCKOCTEN U
MIPSIMBIX, CHMMETPHUH MHOTOTPAaHHUKOB
[lepnengukynsipHbIC IPSMBIE U

23 IJTOCKOCTH: TEOpEMA O TPEX
NepHeHIUKYIsIpax

24 [TeprienauKyAsIipHBIE IPSIMbBIC U

IIJIOCKOCTHU: BBIYMCJIICHUA OJIMH B

25




MHOI'OI'paHHHUKAaX

25

[ToBTOpEHME: MIomaan
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIS
TIonIaiel, cooOpakeHus MoA00usI

26

[ToBTOpEHUe: moNIaIu
MHOTOYTOJILHUKOB, ()OPMYJIIBI TS
ioniaien, cooopakxeHus moaoous

27

[ToBTOpEHME: MIOIAAN
MHOTOYTOJILHUKOB, (OPMYJIbI [Tt
TIonIaiel, COOOpakeHUs MOA00HsI

28

[Tnomanu ceyeHuniit MHOTOTPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKEHHUsI TOTOOHS

29

[Tnomaay ceueHnit MHOrOTPaHHUKOB:
IUTOIIAT TOBEPXHOCTEH, pa3pe3aHus Ha
JaCcTH, COOOPaKECHHSI TOTOOMS

30

Konrponsnas padora "[loBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

31

O06béM Testa. O6beM IPSIMOYTOJIBHOTO
napaJulesenumnesaa

32

3amgaun 00 yaBOSCHUH Ky0Oa, O KBaJApaType
Ky0a; 0 TPUCEKIIUH yIia

33

CrepeoMeTpuyecKre 3aJjau, CBI3aHHBIE C

00BEMOM MPSIMOYTOJILHOTO
napajuiesienumnena

34

HpI/IKHa,Z[HbIe 3aaa4M, CBA3aHHBIC C
BBIYHMCIEHUEM 00BEMA MMpsAMOYT'OJIBHOTO
napajijicjcnuicaa
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35 O0BEM TPSIMOI TPU3MBI

36 CrepeomeTpHuuecKue 3aJjauu, CBI3aHHbIE C
BBIYMCIICHHEM 00BEMOB IPSIMOM MPU3MBI

37 [Ipuknagubie 3a1a4n, CBsI3aHHbBIE C
00BEMOM MIPSIMOI TPU3MBI
Brruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpenenéHHoro uHTerpana. Oobém
HAKJIOHHOM IPU3MBI
Brruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpenenéHHoro uaTerpana. Oobém
TTUPAMHU/TBI

40 dopmyna o0bpéMa upamuel. OTHOIIEHHE
00BEMOB NMUPaMHJL C OOIINM YTIIOM

0 0

41 ®opmyna 06béMa nupamuibl. OTHOILIEHUE

00BEMOB MHUPaAMUJ C OOITUM YTIIOM
0 0

42 CrepeomeTpHuuecKue 3aa4u, CBI3aHHbBIE C
00BEMaMH HaKJIIOHHOW IPU3MBI

43 CrepeoMeTpuyecKre 3aJjauu, CBSI3aHHBIE C
00BEMaMU TUPAMUJIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIE ¢ 00HLEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknagueie 3agaun no Teme "O0bEMBI
Ten'", CBI3aHHbIE ¢ 00BEMOM MUPAMUJIbI

46 [Tpumenenue 00bEMOB. Boruncienue
pPACCTOSTHUS JI0 TIIOCKOCTH

47 KonTponbras padota "O0béM

MHOTOTpaHHUKA"
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I_II/IJ'II/IHI[pI/I'-ICCKaH IMOBCPXHOCTD,

48 o0pa3yroIue MUIHHIPHIECKON
MTOBEPXHOCTHU

49 Hunuuap. [psMoi KpyroBod HUIMHIP.
[;roniaap MOBEPXHOCTH NWJIMHIPA

50 Konnueckast moBepxHOCTh, 00pa3yloime
KOHUYecKoii moBepxHocTu. KoHyc

51 CeueHue KOHyca IIOCKOCTHIO,
NapajuIesIbHOM MIOCKOCTU OCHOBAHUS

59 VYceuénnblil konyc. M3o00paxxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCA

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
TIOJIHOM MOBEPXHOCTH KOHYCA
CrepeomeTpuueckue 3aa4u Ha

55 JI0Ka3aTeNbCTBO M BHIYUCIICHUE,
MTOCTPOCHHUEM CEUYCHUH IVIIMHIPA, KOHYCa
CrepeomeTpuueckue 3aa4u Ha

56 JIOKa3aTeIbCTBO U BEIYHCIIEHHE,
MIOCTPOCHHUEM CEUYCHUN IMIIMHIPA, KOHYCa

57 [TpuknanHbie 3a1a49M, CBSI3aHHBIC C
UJIHHIPOM

53 [Ipuknanuelie 3a1a4u, CBsI3aHHBIE C
IWJTHHIPOM

59 Cdepa u map
[lepeceuenue cdepsl u mapa c

60 mIockocThio. Kacanwue mapa u cepsl

TUIOCKOCTHI0. Bu 1 n3o0pakenue mapa
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61

[Tepecedenue chepsl u mapa ¢
riockocThio. Kacanue mapa u chepsl
TUIOCKOCTHI0. Bu u m300pakeHne mapa

62

VYpaBuenue coepsl. [Tnomans chepsr u eé
qacTen

63

CummMmertpust cepsl U mapa

64

CrepeomeTpHuecKHe 3aaun Ha
JOKa3aTCJIbCTBO U BBIYHUCIICHHUC,
CBsi3aHHBIE cO chepoit 1 mapom,
MOCTPOCHUEM UX CEUCHHI MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
JTIOKA3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE cO Cepoil U mapom,
MTOCTPOCHUEM UX CEYCHHH IIOCKOCTHIO

66

[MpukinaaHbie 3a1a491, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHUCJICHHUA B Opr}KHOCTI/I, CTaH}IapTHI)Ie
mogo0ust

68

Pazauunnie KOM6I/IHaIII/II/I TCJI BpalllCHUA U
MHOI'OI'PAHHHUKOB

69

3agauu o TeMe ""Tena u MOBEpXHOCTH
BpaueHus"

70

3anaun no Teme ""Tena U MOBEPXHOCTH
BpaueHus"

71

Kontposnbnas padora "Tena u
[IOBEPXHOCTHU BpalleHus"

72

06veém mumnapa. Teopema 00 00bEMeE
TPSIMOTO IWJIHHIPA
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73

Brrunciienue 00EMOB TeIT C TOMOIIIBIO
onpenenaéHHoro uHTerpaita. OobéM
KOHyCa

74

ITnomanu OOKOBOM U MOJIHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeomeTpuuecKue 3a1a4u, CBI3aHHbBIE C
BBIYHCIICHHEM 00bEMOB IIMIIMHIPA,
KOHYyCa

76

[Tpuknagueie 3agaun o Teme "OOBbEMBI U
TJIOIA I TOBEPXHOCTEN Ten"

77

O06béM 11apa ¥ MapoOBOTO CEKTOPA.
Teopema 06 00bEme mapa. [lnomans
cdepsl. CTepeomMeTpruiecKue 3a1auu,
CBSI3aHHBIE C BEIYHCIIEHHEM 00BEMOB
1apa, mapoBOro CErMEHTa U MapoBOT0
CeKTOpa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBSI3aHHbIE C 00BEMOM I11apa U
momaso cepbl. COOTHOMIEHUS MEKTY
IJIOIA IIMU TTOBEPXHOCTEN U 00bEMaMK
MMOIOOHBIX TEN

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o0bEMa mpu mogo0uu.
CrepeoMeTpHyecKie 3a1auu, CBSI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB Tell U TUIOIA e
ITOBEPXHOCTEN

80

Kontponbnas padota "[lnomanu
MTOBEPXHOCTU U 00BEMBI KPYTIIBIX Ted"

81

JiBmxenus npoctpancTBa. OToOpakeHusl.
JIBroxkenus u paBeHcTBO duryp. O6mme
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CBOMCTBA IBHKEHUIM

82

Buael nBukeHunii: napauiebHbIA
MEPEHOC, IEHTPAJIbHASI CUMMETPUS,
3epKaJibHasi CHMMETPHUS, TIOBOPOT BOKPYT
IPSIMO

&3

[IpeobpazoBanus nopodus. [Ipsmas u
cdepa Ditziepa

84

FGOMeTpI/I‘-IGCKI/Ie 3a/la4i Ha IPUMCHCHUC
JBHOKCHUA

&5

Kontponbnas padota "BekTops! B
pocTpaHcTee”

86

Oo6o6maromee moropenue 11 noHsATUH U
METOJI0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHMIA:
"ITapaisienbHOCTh NPSIMBIX U TUIOCKOCTEN
B IIpocTpaHcTBe”

87

O6o6maromiee noropenue 11 noHsATU U
METOJI0B Kypca reometpun 10—-11
KJIaCCOB, CHCTEMAaTU3aIUsl 3HAHUI:
"Bekrops! B mpocTpaHcTBe"

88

O6o0maromee moBTopeHue 11 MoHITHI 1
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMAaTH3allis 3HAHHM:
"BexTopsl B mpocTpaHcTee”

89

O6o6maromee noropenue 11 noHsATU U
MEeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTU3aIUsl 3HAHUI:
"O0beM MHOTOrpaHHUKA"

90

O6o61mmatomniee nopropenue 11 nouaTuii u
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METOJI0B Kypca reometpun 10-11
KJ1aCCOB, CHCTEMaTH3allHs 3HAHMIA:
"O0beM MHOTOTpaHHUKA"

91

O6o6maromiee noropenue 11 noHATUH U
METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aI1sl 3HAHUI:
"[1nomaamu MoBEpXHOCTU U OOBEMBI
KpYyIJbIX Ten"

92

Ob6o6matomee nopropenue 11 nonaruii u
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMAaTH3allHs 3HAHHM:
"[nomaau MOBEpXHOCTU U 0OBEMBI
KpyrJibix Ten"

93

HTorosasi KOHTpOJIbHAs paboTa

94

Hrorosas KOHTPOJIbHAA pa60Ta

95

[ToBTOpeHnue, 06001EeHNE 1
CHCTEMaTH3alNs 3HAHUH

96

HcTopus pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHA CTEPEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEpEOMETPUH Kak
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
HayKU U €€ poJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB ITO
[TPO'PAMME

102
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM

10 KJIACC

OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/IHero o01ero 0opa3oBaHus

7

['eomerpus

7.1

OHepI/IpOBaTL INOHATHUAMM: TOUYKA, IIpAMasd, IIJIOCKOCTb

7.2

HpI/IMCHHTB AKCUOMBI CTCPCOMCTPUN U CICACTBUA U3 HHUX IPU PCIICHHUU
TCOMECTPHUICCKUX 3aaa4d

7.3

Ol'IepI/IpOBaTB MOHATHUAMUA: MAPAJUICIIBHOCTD W HNCPICHIAUKYIAPHOCTDH
MNPAMBIX U ILIOCKOCTEH

7.4

KnaccudunupoBarh B3aUMHOE DPACHOJIOXKEHHE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHSAMH: JIBYIPAHHBIM yroJi, TpaHU [IBYI'PAaHHOTO YTJa,
peOpo BYrpaHHOrO yria, JUHEWHBIH Yroji JBYTPAaHHOIO YIJIa, IpaaycHas
Mepa JIBYTPaHHOIO yria

7.6

Ol'IepI/IpOBaTB IMOHATHUAMU: MHOTOI'PaHHHK, BBIHYKHBIﬁ u HGBBIHYKJ'H)II\/'I
MHOI'OI'paHHHK, 3JICMCHTLI MHOT'OI'DAaHHHMKA, HpaBHJ’ILHBIfI MHOI'OI'paHHHK

7.7

Pacnio3HaBaTe OCHOBHBIE BHUABI MHOTOIPAaHHMKOB (IMpamMuaa, HOpU3Ma,
IPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo)

7.8

Knaccudumnuposars MHOTOTPAaHHUKH, BBIOUpast OCHOBAaHUS  UIA
KJacCU(pUKAUU (BBITYKJIbIe U HEBBIMYKIbIE MHOTOTPAHHUKH, MTPABUIILHBIC
MHOTOTPAHHHUKH, TPSIMBbIE U HAKJIOHHBIE TTPU3MBI, TAPaJUICIICIIUTIC Ib] )

7.9

Ol'IepI/IpOBaTB IMOHATHUAMU . CCKYIIAA MITOCKOCTb, CCUCHHNEC MHOT'OI'PAHHHUKOB

7.10

OO0BACHITD MMPUHIMUIIBI ITOCTPOCHUA CeUueHU MHOTI'OI'PpaHHUKOB, MCIIOJb3Ys
METOA CJICA0B

7.11

Crpoutb cedyeHHMsI MHOTOIPAHHHMKOB METOAOM  CJIEIOB, BBINOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (QUIYp:
BUJI CBEPXY, COOKY, CHH3Y

7.12

Pemarn 3ala4i Ha HAaXOKACHHUC TI'COMCTPUYCCKUX BCJIIMYHUH IIO 06pa3uaM
WJIKn aJiropurMaM, IPHUMCHAA HM3BCCTHBIC AHAJIMTHYCCKUC MCETOAbI IIpH
pCeHICHUN CTaHAAPTHBIX MaTEMATHYCCKHUX 3aJa4d Ha BBIYHMCJICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMsS TOYKaMH, OT TOYKH OO HpﬂMOﬁ, OT TOYKHUIO
IJIOCKOCTH, MCXKAY CKPCIIMBAIONIMMMUCA IIPAMBIMU

7.13

Pemate 3amaun Ha HaXOXKICHUE I'€OMETPHUYECKMX BEJIMYMH HO oOpasnam
WIM QITOPUTMaM, NPHUMEHSS HW3BECTHBIE AHAJIUTHUYECKUE METOABI IpU
pEeLICHUH CTaHIApPTHBIX MAaTEMaTUYECKUX 3aJad Ha BBIYKUCICHUE YIJIOB
MEXIY CKPEIIMBAOIIUMUCA MPSMBIMU, MEXIY IPSMOHM U IIIOCKOCTBIO,
MEXAY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

Boruncnare 00bEMBI U IIJIOIIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
NUpaMUJa) € MpUMEHEHHEM (POPMyJl, BBIUUCIATH COOTHOILIEHUS MEXITY
IUIOIAASIMU IOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOTOI'PaHHUKOB
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OHCpI/IpOBaTL MNOHATHUAMU: CUMMCTPHA B HIPOCTPAHCTBE, HCHTP, OCb U

7.15
IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPbI
W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPHIPETUPOBATH HHEGOPMALUIO O
7.16 OPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTs reomerpuueckue (GakThl JUIsl PELICHUS CTEPEOMETPUYECKHX
7.17 3a1a4, NPEANOJaralolliuX HECKOJIBKO IIaroB pEIIEHUs, €CIH YCIOBHS
IPUMEHEHUs 33J]aHbl B IBHOU dopme
718 [IpuMeHATH mpoCTEMIIME IPOTrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-
' KOMMYHHMKAIIMOHHBIE CUCTEMBI TP PEILICHUU CTEPEOMETPUUECKHX 3aa4
719 [IpuBoauTe NnpuUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NpUPOAE U
] YKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONy4YeHHbIE 3HAHUS HA MPaKTUKE: aHAJIW3UPOBATh peajbHbIE
CUTyalluu M NPUMEHATh U3YUYEHHBIE TIOHATUS B IPOLIECCE MTOMCKA PEIICHUS
MaTeMaTH4ecKu c(pOpMyIUPOBAHHONW MPOOIEMBbI, MOAEIUPOBATh pEalIbHbIE
7.20 CUTyalluM Ha SI3bIKE TE€OMETPUH, MCCIEN0BAaTh IIOCTPOECHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUYECKUX MOHSATUN U TEOpeM, armapara ajareopsl,
pelmare  [pakTUYECKHE  3aJaud,  CBA3aHHBIE C  HAXO0XJIECHUEM
F€OMETPUUECKUX BEJIMYUH
11 KIIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble npeaMeTHBIC Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
posep 0o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/IHero 001ero 0opa3oBaHus
pe3yJbTarTa
6 ['eomeTpus
OnepupoBaTh MOHATHAMM: IMIUHIpPUYECKasi MOBEPXHOCTb, 0Opa3yrolue
6.1 UWINHAPAYECKOW TOBEPXHOCTH, IWIMHAP, KOHHYECKass ITOBEPXHOCTb,
o0pasyrolye KOHMYECKOW TOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 Pacnio3naBats Tena BpameHus (IMIIMHADP, KOHYC, cdepa u map)
6.3 OOBACHATH C1IOCOOBI MOJTYYEHHS TEJI BPALLICHHS
6.4 KiaccubumpoBats B3aMMHOE pactojioskeHue chepbl B MIIOCKOCTH
OnepupoBaTh MOHATUSAMU: LIAPOBON CETMEHT, OCHOBaHHE CErMEHTA, BBICOTA
6.5 CErMEHTa, IIAapOBOM CIIOM, OCHOBAHUE IIAPOBOI0O CJIOS, BBICOTA LIAPOBOIO
CJ1051, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIAJM  TOBEPXHOCTEM Tel  BpallleHus,
) TreOMETPUUECKUX TeJI C MPUMEHEHHEM (HopMyJT
OnepupoBaTh TMOHATHSAMM: MHOTOTPAHHUK, BIHCAaHHBIH B chepy
6.7 OTIMCAHHBIN OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHHUK WJIH TEIO
BpallleHUs
6.8 BbIUnCIATE COOTHOIIGHHSI MEXK/TY IJIOLIAIIMHU ITOBEPXHOCTEH U 00bEMaMU
’ MMOJOOHBIX TEN
6.9 N3obpakaTs m3yyaembple (GUTyphl OT PYKH M C NPUMEHEHHEM IIPOCTBIX

4epTEKHBIX MHCTPYMEHTOB
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6.10

BbemonHATh (BBIHOCHBIE) IUIOCKME YEPTEeKU U3 PUCYHKOB TMPOCTHIX
00BEMHBIX (UTYp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYEHHUS Tel
BpaleHUs

6.11

W3BnekaTh, WHTEPHPETHPOBATH M MpPeoOpa3oBbIBaTh HHGOPMALHUIO O
IIPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (Urypax, IMpeACcTaBICHHYI0 Ha
4epTeKax U pUCYHKAX

6.12

[TpumensaTs reomerpuueckue (GakThl A PELICHUS CTEPEOMETPUYECKUX
3aa4, MPEIoJarallliuX HECKOIbKO INaroB pELICHUs, €CJIM YCIIOBHS
IpUMEHEHHUs 3a1aHbl B IBHOM opme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONHATE  JCHCTBUSL  CIIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHO)KGHI/IX BeKTOpa Ha 4YuCIo, 06’I)$ICH$ITB, KaKNMH CBOfICTBaMH OHHU
o0JazaroT

6.15

HpI/IMeHSITB IMMpaBHJIO NAPAJUICIICIIUIICAA TPH CIIOKCHHUMU BEKTOPOB

6.16

OHepI/IpOBaTL MNOHATHUAMU: NOCKAPTOBBI KOOPJAWHATBI B IPOCTPAHCTBC,
BEKTOpP, MOAYJIb BEKTOpA, paBEHCTBO BCKTOPOB, KOOPAWHATEI BEKTOPA, YI'OJI
MCKAY BCKTOPAMH, CKAJIAPHOC IMPOU3BCACHUC BCKTOPOB, KOJIMHCAPHBIC U
KOMIIJIAHAPHBIC BEKTOPHI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB W IPOU3BCACHUC BCKTOPA Ha YHUCIIO, YI'OJ
MCKAY BCKTOpaMM, CKAJIAPHOC NPOU3IBCACHUEC, PACKIAAbIBATH BEKTOP IIO
JABYM HCKOJUIMHCAPHBIM BEKTOPpAM

6.18

3a/1aBaTh IUIOCKOCTh YPABHEHHEM B JIEKaPTOBOM cHCcTEMEe KOOPAMHAT

6.19

Pemarn HpOCTGfIH.IPIG FeOMCTPHUYCCKUC 3aJdYd Ha IMPUMCHCHHUEC BCKTOPHO-
KOOpAWMHATHOTO METOJa

6.20

Pemrate 3aJa4yd Ha JO0Ka3aTCJIbCTBO MATCMAaTHYCCKHUX OTHOIIICHUU U
HaXO0XACHUE T'COMETPHUYCCKUX BCIHWYHUH I10 06pasuaM I aJIrOpUTMaM,
IMPUMCHSA HU3BCCTHBIC MCTOJBbI npu peuicHUuN CTaHJAAPTHBIX
MAaTCMAaTUYCCKUX 3aJa4

6.21

HpI/IMCHHTB HpOCTCfIIHPIC nporpaMMHbBIC  CpEACTBA U SJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUHN CTCPCOMCTPUUICCKHUX 3a1a4

6.22

[IpuBOogUTE NmpHMEpPHl MAaTEMATHYECKUX 3aKOHOMEpPHOCTEM B IPHUPOAE H
JKU3HH, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsATH MOyYyeHHbIE 3HAHUS HAa NMPAKTUKE: aHAJU3UPOBATh peajbHbIC
CUTYallUu M MPUMEHITh U3YUYCHHbIE TIOHATHUS B MPOIECCE MONCKA PEIICHUS
MaTeMaTHYecKu C(HOpPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh pPEajIbHbIC
CUTyallul Ha S3bIKE T'€OMETPUH, MCCIEJ0BaTh IMOCTPOECHHBIE MOJEITH C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH M TEOpeM, ammapara aareopsl,
pemath  MpakTUYeCKHWe  3aJauyd,  CBA3aHHbBIE C  HAXO0XKJIECHUEM
TE€OMETPUUECKHUX BEIHUUH
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MMPOBEPAEMBIE DQJIEMEHTbBI COAEP) KAHUSA

10 KJIACC

Kon
7

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

['eomeTpus

7.1

OcHOBHbIE TOHATUS cTepeoMeTpuH. Touka, MpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsTie 06 aKCMOMAaTUYECKOM ITOCTPOEHUU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUHN U
CJICAICTBUS U3 HUX

7.2

B3aumHoe pacrnosioskeHue NpsMbIX B IPOCTPAHCTBE: MepeceKarouuecs, napauieabHble
U cKpemuBaromuecs npsmele. [lapaminenbHOCTh MNpsSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: MapaJUlelIbHBIE IPSAMBIE B IIPOCTPAHCTBE, NAPAJLICIBHOCTh TPEX
NpSMBIX, TMapajuIeIbHOCTh MPSAMOM M  IUIOCKOCTH. YTIJIBIC COHAIIpaBICHHBIMHU
CTOpPOHAMH, yrojl MEXIy HpsIMBIMH B IpocTpaHCTBe. [lapasuienbHOCTh IUIOCKOCTEH:
napajulesibHble IUIOCKOCTH, CBOMCTBa MapajUIeNIbHBIX IUIOCKOcTed. Ilpocrteiimme
MIPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapajuiefnenunen,
TIOCTPOEHUE CEUYECHHI

7.3

[lepnieHUKYIAPHOCTE MNPAMOM M IUIOCKOCTH: IEPHEHIUKYJISIPHBIC IpsSIMBIE B
IIPOCTPAHCTBE, NMpPSAMBIE NapajuIeabHbIe U MEPIEHANKYJISIPHBIE K IUIOCKOCTH, IPHU3HAK
NEPIEHAUKYISIPHOCTH MPSIMOU U IIOCKOCTH, TEOPEMa O IMPSIMOM NEpHEHIUKYISPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXY NMPSAMOU U IUIOCKOCTBIO, JBYTPaHHBIN
yIOJ1, TMHENHBIM yTroi ABYTPAaHHOrO yriia. [lepnenauKkysip ¥ HaKJIOHHBIE: pacCTOSHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHHE OT MPSAMOM 0 MIOCKOCTH, NPOEKIHs GUTyphl HA
IJIOCKOCTh. [IepreHIuKyIApHOCTD IIOCKOCTEN: MPU3HAK MEPHEHIUKYISAPHOCTA IABYX
miockocTeil. TeopeMa o TpEX neprneHauKyJIsIpax

7.4

[lonsiTME MHOTOTpPaHHMKA, OCHOBHBIE JJEMEHTBI MHOTOTPAaHHMKA, BBIIMYKIBIE U
HEBBINYKJIbIE MHOIOIDaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yromnbHas
IpU3Ma, TPaHU U OCHOBAHMS IPHU3MBI, MpsMas M HAKIOHHAas NPU3MBbI, OOKOBas U
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunesn, npsiMOYTOJIbHBIN Napajjielenunes u
ero csoWcrBa. Ilupamupa: n-yronbHas nupamuzaa, TpaHM W OCHOBAaHHE ITUPAMHUIBL,
O0oKOBasi M TOJHAs MOBEPXHOCTh MHPAMHJIBI, TPABWIIbHAS M yCEUEHHAs NHUpaMHa.
OneMeHTbl MNpu3Mbl M nUpaMuiel. IIpaBuibHBIE MHOTOTPaHHMKH: IIOHATHE
[IPaBWJIBHOTO MHOTIOTPAaHHMKA, IIpaBWIbHAsg IIpU3Ma M IpaBWIbHAs IHpamMHa,
IIpaBUJIbHAS TPEYrojbHAs NMUpaMKJa U MPaBWIbHBIA TeTpasap, Kyo. [IpeacraBnenue o
IIPaBWIbHBIX MHOTOIPDAaHHUKAaxX: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI X TUPAMHU/IBI

7.5

CI/IMMeTpI/ISI B MMPOCTPAHCTBC: CUMMETPUA OTHOCUTCIILHO TOYKH, HpHMOP’I, IIJIOCKOCTH.
OJeMeHThI CUMMCTPUHU B nupamMuaax, napajjicjacnuicaax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncienue 351€eMEHTOB MHOIOTpaHHUKOB: pEOpa, auaroHanu, yriasl. [linomans
OOKOBOI TOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IIOIIA/1b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsAMOM mpu3Msl. [1nomans 00K0BOI MOBEPXHOCTH U
IIOBEPXHOCTH IMPABWIBHOW IUPAMMIBI, T€OpeMa O IUIOAAU YCEYEHHOW IUPaMUIBL.
[Tonstue 06 06béMe. OOBEM MUPaAMUIBI, TPU3MBI

7.7

[Tono6ubie Tena B mpocTpancTBe. COOTHOUICHUS MEXAY IUIOIMIAISIMU MOBEPXHOCTEH,
00BéMaMU TTIOTOOHBIX TE
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11 KJIACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

['eomerpus

6.1

[Mununaapuyueckast MOBEPXHOCTh, 00pa3yOIIKe MIMHIPUYECKON MOBEPXHOCTH, OCh
WIMHIPUYECKON MOoBepXHOCTH. LlWuHap: OocHOBaHUS M OOKOBasl MOBEPXHOCTb,
00pa3ymomiasi ¥ 0Ch, IO OOKOBOW U MOJHOW MOBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00pa3yIole KOHUYECKOW MMOBEPXHOCTH, OCh M BEpILIMHA
KOHMYECKOW MoBepXHOCTU. KOHyC: OocHOBaHME M BepUIMHA, 00pa3ylomas U OCh,
ionia b OOKOBOW M TOJIHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3yroliue U
BBICOTa, OCHOBAHWMSI M OOKOBAsI IOBEPXHOCTH

6.3

Codepa u map: ueHTp, paguyc, Iuamerp, Ioaas MOBEpXHOCTH cepsl. BzanumHoe
pacnosoxkeHue cdepsl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IIonanb

cepsl

6.4

N300paskeHue Te BpalieHust Ha TiockocTu. Pa3BépTka nuimmHapa u KoHyca

6.5

KomOuHammu Ten BpauieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OITMCAHHBIA OKOJIO
cepsl, cepa, BIUCaHHAs B MHOTOI'PaHHUK, WK TEJIO BPALLICHHSI

6.6

[Tonsatue 06 oO6bEéMe. OcHOBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 o0bEME
IpSIMOYTOJIBHOTO Mapauienenunena u caeactsus u3 He€. O0bpEM WINHIpPA, KOHYCA.
OO0BEéM mapa u miomaas chepbl

6.7

[Togo6ubIe Tena B mpoctpancTBe. COOTHOIIECHUS MEKAY IIIOMIAIMH TIOBEPXHOCTEH,
00bEMaMU TOT0OHBIX TEN

6.8

Ceuenust mwiMHApa (MapajUiesIbHO U MEPHEHIUKYJISIPHO OCH), CEYEHHs KOHyca
(mapajuieabHOE OCHOBAHMIO U POXOJsIIee Yepe3 BepIIMHY ), CeUSHHUS 1apa

6.9

Bektop Ha miockocTd M B mpocTpaHcTBe. (CIIOKEHHWE M BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. PasnoxkeHne BEKTOpa MO TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [IpaBuno napamnenenunena. Pemenue 3anad, cBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUM C BEKTOPaAMHU

6.10

[IpamoyronbpHas cucTeMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy BekTopamu. CkansipHOe
MPOMU3BEJICHUE BEKTOPOB. BBIUMCIECHHE YTJIOB MEXIY MPSIMBIMH H TUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJT TPH PEIICHUH T€OMETPUUYECKUX 3a/1a4
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MNPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM MPOI'PAMMBI CPEJTHEI'O

OBLIEI'O OBPA3OBAHUA

Kox
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaAHUS K NMPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTeJIbHOM IPOrPaMMBbI Cpe/IHEro 00111ero
00pa3oBaHus

Bnagenne MeronaMum J0Ka3aTeNbCTB, aJlOPUTMAaMM pELICHUs 3a]ad;
ymMeHue (GopMyJIUpOBaTh M ONEPUPOBATh MOHATHUSAMU: OMpEIEICHUE,
aKcuoma, Teopema, CJEICTBHUE, CBOWCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYJIMPOBKH; MPUMEHATh UX; YMEHUE (OPMYIUPOBATH
o0paTHOE M NPOTHUBOMOJIOKHOE YTBEP)KICHHE, MPHUBOIAMTH NPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKOW WHIYKIUH;
IIPOBOAMTD JI0KA3aTEJIbHBIE PACCYKIEHUS NIPU PELICHUH 3a7a4, OLIEHUBATh
JIOTUYECKYI0  TNPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OIEepUpOBaTh
MOHSTHSMM: MHOKECTBO, TOJMHOYKECTBO, OIE€pallMM HaJ MHOXKECTBaMH;
yMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OINMCaHUs PEaJbHBIX MPOLIECCOB U SBJICHUHN U NPU PEIICHNUHU 3a]a4, B TOM
quclie U3 IPYruX y4eOHbIX MPEIMETOB; YMEHHUE ONEePUPOBATh MOHATHIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad) Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh
U OMMCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMHM; HCIOIb30BaTh rpadbl MpU
pELIeHNN 3a1a4

YMeHue onepupoBaTh NOHATHSAMHU: HATypPaJbHOE YHCIIO, LENOE YUCIIO,
CTENEHb C LIEJBbIM IOKa3aTelleM, KOPEHb HaTypalbHON CTENEHH, CTENEHb C
palMOHATIBHBIM TOKAa3aTelleM, CTeNEeHb C JEHCTBUTENBHBIM IOKA3aTeleM,
JorapupM UHUCIIa, CHHYC, KOCHHYC M TaHTEHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJIYJI0, PalMOHAIBHOE YHUCIO, HPPALUOHAIBHOE YHUCIO,
MHOKECTBAa HATypalbHbIX, LEJIbIX, PAalHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeNT;, YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBLINH 0OLIuii
JeNnuTeNb W HauMeHbllee ofliee KpaTHoe, airoputM EBknmpa mnpu
pelIeHNH 3a/1a4; 3HAaKOMCTBO C Pa3IMYHbIMHM MO3ULMOHHBIMU CHCTEMaMHU
CUMCJICHHSI; YMEHUE BBINOIHATH BBIYMCIEHNE 3HAYEHUH U TpeoOpa3oBaHus
BBIPQ)XEHUI CO CTeMeHsAMH M Jorapupmamu, npeoOpa3oBaHUs IpPOOHO-
paloOHAJIbHBIX  BBIPDAKEHUH; YMEHUE  ONEpUpOBaTh  MOHATHSIMHU:
M0CJIEeI0BATENbHOCTh, apudMeTHuecKass Mporpeccus, IeoMeTpHyYecKas
nporpeccusi, OECKOHEYHO YOBbIBarOIas TeOMETpUYEcKas IpOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJ0BAaTEIbHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYppeHTHBIX (HOpMYJT; YMEHHE ONEPUPOBATh MOHATHUSMHU: KOMIUIEKCHOE
YHUCIO0, CONPSDUKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOIYJIb M apryMeHT
KOMIUIEKCHOTO  4Ymcia, (opMa  3amucl  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpUTOHOMETpUYEcKass M airedpanueckasi); yMeTb
MIPOU3BOJIUTH apu(METHYECKHE NEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMH;
IIPUBOUTE MPUMEPHI MCIIOJIb30BAaHMS KOMIUIEKCHBIX YHCEN; ONEpUpOBaTh
NOHATHSMM:  MaTpulla 2xX2 u  3X3, omnpeaenuTeslb  MaTpHILIbI,
Te€OMETPUUECKUI CMBICIT ONIPEeIuTeNs

YMmenue OIICPpHUPOBATH HNOHATUAMU: PAOUOHAIBHBIC, HWPpPAlIUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMCTPHUYCCKHUEC
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YpPaBHEHHs M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIIEpUPOBATH
MOHSTUSIMM: TOXAECTBO, TOXKIECTBEHHOE IpPeoO0pa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH W HEPABEHCTB, PAaBHOCWJIBHOCTH
YpPaBHEHUN, HEPABEHCTB W CHUCTEM; YMEHHME pelaTb YpaBHEHMS,
HEPABEHCTBA W CHCTEMBl C IOMOULIBK Pa3JIMYHBIX HPUEMOB; pPEIIATh
YpaBHCHUA, HCPABCHCTBA W CHCTCMbI C IAapaMCTPOM; IMPHUMCHATH
YPaBHEHHsI, HEPABEHCTBA, MX CHUCTEMBI Ul PELICHUS MaTEMaTHYECKHX
3a]1a4 Y 33]1a4 U3 pa3auydHbIX 00JacTeil HayKU U pealbHOM JKU3HU

YMeHue omnepupoBaTh MNOHATUAMU: (QYHKIMS, YETHOCTh (YHKUUH,
NEPUOJIMYHOCTh (PYHKIIMM, OTPAaHUYCHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIUH, KCTpeMyM (QYHKIMH, HauOoJblllee U HaWMEHbIIee 3HAYCHHS
(GYHKIMK Ha MPOMEXYTKE, HenpepbIBHas (DYHKIMS, aCUMOTOTHI rpaduka
GbyHKIMHM, TiepBasg U BTOpas MPOM3BOAHAST (YHKIIMH, T€OMETPUUYECKUH U
¢u3nyeckuif CMBICT TNPOU3BOAHOHM, TepBooOpa3Has, ONpeAeIEHHbIH
UHTETpaJl; YMEHHE HaxXOJUTh ACHUMMTOTHI rpaduka (QyHKIHH; yMEHHUe
BBIUUCIATh  NPOM3BOJAHBIE  CyMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMK (YHKUUN, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpaduky
(GyHKIMU; yMEHHE HAaXOIUTh MPOM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIOJIb30BaTh MPOU3BOJIHYIO JJIsi HCCIENOBaHUS (DYHKIUH,
HaXOJUTh HaAWOONBIINE W HAUMEHBIINE 3HAUECHUS (YHKIHI; CTPOUTH
rpad¥Ky MHOTOWIEHOB C HCIOJB30BaHHMEM ammapara MaTeMaTHYecKOIo
aHaJIM3a; TPHUMEHATH IPOU3BOAHYIO JUISl HAXOXACHHUS HaWIydlIero
penieHuss B MPUKIAJHBIX, B TOM YHCIE COLUATbHO-JKOHOMUYECKHX U
¢u3nUeckrx 3ajayax; HaXOAUTh IUIOIAAN U 00BEMBI (UTYDP C MOMOIIBIO
VWHTErpajia; MPUBOAUTH IPUMEPBI MATEMATHYECKOTO MOJEIUPOBAHUSA C
NOMOIIBI0 AU depeHIInanbHBIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMM: Tpapuk GyHKIMH, oOpaTHas QyHKLUS,
KOMIO3UIUS (DyHKIMHA, JMHeWHas (QYHKOWS, KBaJpaTU4HAs (QYHKIHUS,
pauMoHanbHas (QYHKLUS, CTENeHHass (YHKLUUS, TPUTOHOMETPUUECKUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckass (QyHKIHMH; yMEHUE CTPOUTh TpapuKH H3YYEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHUs  rpadukoB  (QyHKIHH,
UCMOJb30BaTh TPa(UKH Uil W3y4EHHUs MPOLECCOB M 3aBUCHUMOCTEH, NMpHU
pelieHny 33734 W3 JPYTHX yYeOHBIX NPEeIMETOB M 3a7ad W3 peabHOM
KHM3HM; BbIpaKaTb (OpMyJaMH 3aBHCHUMOCTH MEXIy BEJIWYMHAMU;
WCTIOJB30BaTh CBOMCTBA W Tpauku (pyHKIHMI [UIs pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3a/ad C MapaMeTpamMH; H300paxaTb Ha KOOPIMHATHOM
TUIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHH, HEPABEHCTB M X CHCTEM

YMeHHne pemath TEKCTOBBIE 3aJaud pPa3HBIX TUIOB (B TOM 4YHCIE Ha
NPOILICHTHI, JI0JIM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBAapOB U
YCIIyT, HaJIOTH, 33Jaud M3 OOJacCTH YNpaBieHUs JIUYHBIMU U CEMEHHBIMU
¢uHaHCAMH); COCTaBJATH BBIPAXKEHMS, ypaBHEHMs, HEPaBEHCTBA U UX
CUCTEMBI IO YCIOBUIO 3aJa4yM, HMCCJIEN0BATh IMOJYyYEHHOE pELICHUE U
OLIEHUBATh IMPABJIONOAOOHOCTh pPE3YJIbTaTOB, YMEHHE MOJECIUPOBATH
peanbHble CUTyallMd Ha $S3bIKE MAaTEMAaTHKH; COCTaBIIATH BBIPAKEHUS,
YpaBHEHHsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33]1a4M, UCCIIEI0BATh
MIOCTPOCHHBIE ~ MOJEJIM C  HCIOJb30BAaHUEM ammapaTta  ajareopsl,
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WHTEPIPETHPOBATH MOTYUCHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apuMeTHuecKoe, MeauaHa,
HauOoJIbIlIee U HAaUMEHBIIIEE 3HA4YCHHA, padMax, OUCICPCHUA, CTAHIAPTHOC
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE HW3BIIEKaTh, MHTEPIPETUPOBATH
nH(popMaInio, MpeCTaBIeHHYI0 B TaOIWIIaX, HA JUarpaMmax, rpapukax,
OTpaXKarolyI0 CBOICTBA peajbHbIX MPOLECCOB U SBICHUM; MPEACTABIATh
uHQOpMaAIIMI0O C TOMOMIBIO TaONWII ¥ JAWarpaMM; HCCIIeOBaTh
CTaTHUCTUYECKUE JaHHBIC, B TOM YHUCJIE C MPUMEHEHHEM TIpadUuyecKux
MCTOOOB U 3JICKTPOHHBIX CPCIACTB; Fpa(bI/I'—IeCKI/I ucciea10BaTb COBMECTHBIC
HaOJI0IEHUS C IOMOIIBIO0 TUArpaMM pacCEUBaHUs M TMHEHHON perpeccuu

YMeHHe onepupoBaTh IOHATUAMM: CIyYaWHBIA OIBIT U CIly4alHOE
cOOBITHE, BEPOSATHOCTb CIIy4alHOTO COOBITHUS; YMEHHE BBIYUCIATH
BEPOSATHOCTb C MCIIOJIB30BAaHUEM TIpaUUECKUX METO0B; INPUMEHSTh
(bopMyIBl CIOKEHUST W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy ITOIHOM
BEpOATHOCTH, Gopmyny bepHymnn, komOuHaTopHbIe (QakThl U (OPMYIIBI;
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OIEepPUPOBATh
NOHATHAMM:  ClIydaiiHas BEIMYHMHA, pACHpPEIEIICHHE BEPOSATHOCTEH,
MaT€MaTHYeCKOE OKHMJIAHHWE, IUCIEPCUs M CTAaHJAPTHOE OTKJIOHEHUE
CllyyallHOM  BENWYMHBL, (YHKLUMU pacnpeieseHus U  IJIOTHOCTH
PaBHOMEPHOI0, TOKA3aTENbHOIO U HOPMAJILHOTO PACIPECIICHUN; YMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpPENEICHUN Ul PEIICHUs 3a1ad4;
3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIIMX YHCEN, METOJbI BEIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHUE NPHUBOAUTH IPUMEPHI NPOSABICHUS 3aKOHA
OONBIIMX 4YHCET B TMPHPOIHBIX M OOIIECTBEHHBIX SBICHUSIX; YMEHHE
OIIEpUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETAHUH,
YHUCJI0O  NepecTaHoBOK;, OuHOM  HploTOHa; yMeHHE  NPUMEHSTh
KOMOUHATOpHbIE (PAKThl U PACCYXKACHUS Ul pellleHHs 3a]ay; OLIEHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITHIL; COCTABISATh BEPOSITHOCTHYIO MOJIENb U
UHTEPIPETUPOBATH MMOITYUEHHBIN pPe3yIbTaT

YMenue onepupoBaThb IMOHATUSAMHU: TOYKa, NpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMUHA YIJIa, IUIOCKUNA YTroj, ABYTPAHHBII
yrois, TpEXIPaHHbIM Yroj, CKpPEeLMBAOLIMECS IPSMbIE, apalieIbHOCTh U
MEPIEeHIUKYSIPHOCTh TPSIMBIX W TUIOCKOCTEH, Yrojl MEXIYy HpsIMbIMHU,
Yroil MexAy NpsAMONM M IUIOCKOCTBIO, YroJl MEXAy IUIOCKOCTSMH,
paccTosiHue OT TOYKM JO IUIOCKOCTH, PACcCTOSHHE MEXIy MPSMBIMHU,
paccTosiHuE MEXAY IJIOCKOCTSMHU; YMEHHUE HCIIOJIb30BaTh IPU PELICHUU
3a1a4 M3y4yeHHble (PAKThl U TEOPEMbl INIAHUMETPUHU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIETO MHpa; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TIOMOIIbI0 TE€OMETPUYECKMX NOHATUA M BEJIWYMH, pElIaTh
CBSI3aHHBIE C HUMU IIPAaKTHUYECKHE 33a4H

10

YMeHne onepupoBaTh MOHATHIMH: IUIOMIAAL (GUTYphl, 00bEM (QUTypHI,
MHOI'OrpaHHUK, HpaBI/IJ'IBHI)II\/’I MHOI'OrpaHHUK, CCUYCHHEC MHOI'OI'PaHHHKA,
KyO, mMapaijenenumnesn, Opu3Ma, OupaMuaa, (urypa U TOBEPXHOCTh
BpalleHus1, IWIMHIAP, KOHYC, Imap, cdepa, miomanb chepsl, II0MaIb
MOBEPXHOCTU MHUPAMHIBI, TPU3MBI, KOHYyCa, LWIMHApA, 00BEM KyoOa,
MMpAMOYI'OJIBHOI'O IapauiClICIMICaa, IHpaMUAbl, IIPU3MbI, LOUWJIWHIpPA,
KOHYyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHyca M IMIUHApA,
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napajyieJbHble OCH WJIM OCHOBAHHMIO, CEYEHUE IIapa, IUIOCKOCTb,
Kacaromascss cdepsl, IWIMHAPA, KOHYyCa; YMEHHE CTPOHWTH CEeueHHE
MHOTOTpaHHHKA, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTH
BpaIEHUs, UX CEUEHHUs, B TOM YHCIIE C IIOMOIIBIO DJIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSTEIHHO
(bopMyIHpOBaTH ONpeAeIeHUS N3y4yaeMbIX (GUTyp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBaX M MPHU3HAKAX T'E€OMETPUUYECKUX (UTYp, OOOCHOBBIBATH WIIH
ONpoBepraTh MX; YMEHHE NPOBOIUTH Kiaccupukanuio ¢uryp 1o
pa3IMyYHBIM TpPU3HAKAM, BBIMOIHITH HEOOXOIAUMBIC JOMOJHUTEIbHBIC
IIOCTPOEHHUS

11

YMeHne onepupoBaTh MOHSATUSIMM: JBHKEHHME B  IPOCTPAHCTBE,
NapaJuIeJIbHBI MIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOpOT, MpeoOpa3zoBaHHe MOA00Us, TMOJOOHBIE QUTYPBI; YMEHHUE
pacrio3HaBaTh paBHbIE U IMOJ00HBIE (UIYpHl, B TOM YHCJIE B NPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPUYECKHUE OTHOLIEHUS MPU
pelIeHNH 3ajay; HaXOJWUTh TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
wionaab, o0bEM) MpU pelIeHUH 3334 U3 APYTUX YUEOHBIX MPEJIMETOB U
U3 peajbHOM KM3HM; YMEHHME BBIUHCIATH T€OMETPHUUECKUE BEINUYHMHBI
(MHa, yroi, IUIOMAgb, O0BEM, IUIOLIA[b IMOBEPXHOCTH), HCHOIb3Ys
U3y4eHHbIE (OPMYJBI M METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
MUpaMubl, MPU3MBI, KOHYyca, HWIMHIpA, MJomaas cdepsl; o0bEM Kyoa,
NPSMOYTOJIBHOTO — MapajuleNienuIesia, MUPAMUAbL, TPU3MBI, LIMHIPA,
KOHYcCa, [IIapa; YMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB MMOI00OHBIX QUTYp

12

VYMmenne OIICPHUPOBATH IMOHATHUAMU: NPAMOYIOJIbHad CUCTEMa KOOpAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJMHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3JIOKCHHWE BeKTopa Mo 0asucy,
CKaJIIPHOE MPOU3BEJCHUE, BEKTOPHOE MPOU3BEICHUE, Yrol MEXIy
BCKTOpaMH; YMCHUC HCIIOJIb30BaATH BeKTOpHBIﬁ u KOOpILHHaTHBIfI METO/
JUTsL PEIICHUS] TEOMETPHUYESCKHX 33124 M 33124 JIPYTUX YYEOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MOAXOISIINI METO ISl PEIIeHUs 3aJau; TIOHUMaHHUe
3HAYMMOCTH MAaT€MaTHKH B HU3yYEHHM NPUPOAHBIX M OOLIECTBEHHBIX
IIPOLIECCOB U SIBJICHUM; YMEHHE pACIIO3HABaTh IIPOSIBICHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHHUE NPUBOAUTH IIPUMEPBI MAaTEMaTHUECKHUX
OTKPBITUN POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKU

42




HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110

MATEMATHKE
Kopn IIpoBepsieMblii 3J1IeMEHT COAePKAHMS
1 Uwuca v BBIYUCIICHUS
1.1 HatypanbHble 1 ensie yrcina. [Ipu3Haky 1eIMMOCTH HEeNbIX YHCeT
12 Pammonanbuele  unciaa. OOBIKHOBEHHBIE M JECSATUYHBIE JPpOOM, TIPOLIEHTHI,
OCCKOHEYHBIC MTEPUOTMIECKHIE TPOOH
13 ApudpmeTnueckuii KOpEHB HaTypanbHOM creneHu. [leiicTBus ¢ apudmernyeckumMu
KOPHSIMHM HAaTypaJbHOW CTEIEHU
1 4 Crenens ¢ nenplM nokasarenaeMm. CTENeHb ¢ pallMOHAJIbHBIM NoKa3aTeneM. CBoMCTBa
CTETeHU
15 CuHyCc, KOCHMHYC M TaHTE€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
ApKTaHI€HC YHUCIOBOI0 apryMeHTa
1.6 Jlorapugm uncna. JlecaTHUHBIC U HATYpAJIbHBIC JTOTAPH(PMBI
JlelicTBUTENbHBIE YHUClA. ApU(PMETHYECKHE OINEepalud C JeHCTBUTENbHBIMU
1.7 ycnamu. [IpubnuxEHHbIE BEIYUCICHUS, IPaBUIa OKPYTJICHUS, PUKUIKA U OLIEHKA
pe3yJibTaTa BhIYUCICHUN
1.8 [IpeobpazoBaHme BhIpaKEHUN
1.9 KomriekcHble unciia
2 YpaBHEHHsI M HEPABEHCTBA
2.1 [lenble ¥ 1poOHO-palliOHAIbHbIE YPABHEHUS
2.2 HppanmoHabHbIEC YpaBHEHUS
23 TpuroHomeTpuyeckue ypaBHEHHs
2.4 [TokazaTenpHbIC U JOorapuMUUECKHE YPAaBHEHUS
2.5 I{enbie 1 TpoOHO-palOHATLHBIE HEPABEHCTBA
2.6 HppanunoHajibHble HEPABEHCTBA
2.7 ITokazaTenpHbIC U JorapuhMHUYECKIEe HEPABCHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 YpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeienTeab MaTPUILIbI
3 OyHKIMH U TpaduKh
31 OyHKIUA, cnocoObl 3amanus Gysknuu. ['padux ¢yskiuu. BzammHO oOpaTHBIC
] ¢byskumu. Yétneie u Heuétnele GyHkimu. Ilepuoanueckue QyHKINU
Ob6nacte ompeaeneHUss U MHOXKECTBO 3HaueHud ¢GyHKuuu. Hymm QyHKuu.
39 [IpoMexxyTKH  3HAKONMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHMH.
Makcumymbl ¥ MUHUMYMbI (GyHKUIuu. Haubonbilee u HavMeHblllee 3HAYEHUE
(YHKIIMY HAa IPOMEKYTKE
33 Crenennas ¢QyHKIMS C HaTypajdbHBIM M IIeJIbIM MOKa3aTteneM. E& cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduK KOpPHS /7-0OW CTEIICHH
3.4 Tpuronomerpuueckune GyHKIIMN, UX CBOMCTBA U rpadUKu
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3.5 IToka3zatenbHas u jorapudmuueckas (yHKIMU, X CBOMCTBA U TpaUKH
36 Toukn paspeiBa. AcuMmnToTel rpadukoB ¢yHkiuid. CBolcTBa  (YHKIMH,
HENpPephIBHBIX HAa OTPE3Ke
3.7 [locnenoBarenbHOCTH, CIOCOOBI 33JaHUS [TOCJIE0BATEIbHOCTEN
3.8 Apudmernueckast 1 TeoMeTprUIecKas nporpeccuu. @opmMyiia CI0KHBIX MPOIEHTOB
4 Havana maTemMaTH4eCcKOro aHaiaun3a
4.1 [TpousBoanas pynkimu. [Ipon3BoaHbIe 2JIeMEHTapHBIX QYHKITUH
[IpumeHeHne NPOU3BOAHONM K UCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoJbIIero ¥ HaMMEHBIIEro 3HaYeHUs (YHKLIUU Ha
OTpE3Ke
4.3 ITepBooOpasnas. MaTerpan
5 MHoO€ecTBa U JIOTHKA
5.1 MHo3ecTBO, onepalnuu HajJl MHOKecTBaMu. JlnarpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiITHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 ['eomeTpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMbIE U TUIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHMKu
7.4 Tena ¥ NOBEPXHOCTH BpAIICHUS
7.5 KoopauHats! 1 BEKTOpPBI
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI J151 YYEHUKA

* Marematuka: anreOpa U Havyajla MaTeMaTUYECKOT0 aHanu3a, reometpus. ['eometpus, 10-
11 xmaccel/ Atanacsn JI.C., ByryzoB B.®., Kagomues C.b. u npyrue, AxunoHepHOe
obmectBo «M3naTenscTBO «IIpocBemieHne

METOAUYECKHUE MATEPUAJIbI U151 YUUTEJIA

* MaremaTuka: anrebpa ¥ Hayana MaTeMaTHUECKOro aHanu3a, reomerpus. ['eometpus, 10-
11 xmaccel/ Atanacsa JI.C., byryzoB B.®., Kagomner C.b. u npyrue, AKIHOHEpPHOE
obmectBo «M3narenscTBO «IIpocBemnienuer»

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
1. Poccuiickas snexTpoHHas mkoia https:/resh.edu.ru\

2. MunucrepctBo oOpazoBanusi PO. — Pexxum gocryna: www.informika.ru;

3. www.ed.gov.ru; www.edu.ru

4. TecrtupoBanue online: 5-11 kmaccer. — Pexum gocryna: www.kokch.kts.ru/cdo

5. ApxuB y4eOHBIX IporpaMM HHGOPMAITMOHHOTO 00pa30BaTEIHLHOTO MMOopTaia
«RUSEDU». — Pexum gocryna: www.rusedu.ru

6. Caiitel sHIMKIONEAUN. — Pexxum noctym: www.rubricon.ru; www.encyclo-pedia.ru

7. Bcs anemenTapHas MaTemaTHka. — Pexxum noctyna: www.bymath.net

8. HMurepner-nopran Beepoccuiickoi oMMIuaabl MKOJIbHUKOB. — Pexum nocryna:
www.rusolymp.ru
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