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INOACHUTEJIbBHAS 3AIINCKA

['eomeTpus sBiseTCS OAHWM U3 0a30BBIX KypCOB Ha YpOBHE CpPEIHEro OOIIero
o0pa3oBaHus, TaK Kak 00ecreunBaeT BO3MOKHOCTh U3YUEHUs JUCIHUILIUH €CTeCTBEHHO-HAYYHON
HaIIPaBJIECHHOCTH M MPEAMETOB T'yMaHHUTAPHOIO LMKIA. [IOCKOJIBKY JIOrMYeCKOE MBIILIECHUE,
dbopMupyeMoe TpU H3YyYCHUH OOYYAIONIUMUCS TMOHATHHHBIX OCHOB TE€OMETPUHU, TIPHU
JIOKA3aTeJIbCTBE TEOPEM M TOCTPOCHUH IEMOYKH JIOTUYECKHX YTBEPXKJICHUM MPHU PELICHUU
F€OMETPUUYECKUX 3aJady, yYMEHHE BbIABUraTh M ONPOBEPrarb T'MIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PEIICHUU 3aJa4 €CTEeCTBEHHO-HAyYHOTO IHMKJIA, B YACTHOCTH (PU3UUECKHUX
3az1ad.

Ilenp ocBoeHus mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOia€HHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH oOOyyarommxcs MOpU HM3YyYEHUH TE€OMETPUHU, Kak
cocTaBlsitolIeil mpeaMeTHON oOmactu «MaremaTuka U HHPOpMaTHKa» yepe3 obecrneueHue
BO3MOXXHOCTH TPUOOpETEHHsI M HUCIOIb30BaHUS 0ojiee TITyOOKHX T€OMETPHUECKUX 3HAHUU U
JNEUCTBUH, CHEIM(PUIHBIX T'€OMETPUH, U HEOOXOIUMBIX IS YCIHEIIHOTO MPOPECCHOHATBHOTO
00pa3oBaHUs, CBSI3aHHOTO C UCIOJIB30BAaHUEM MATEMAaTHUKH.

[TpropUTEeTHBIME 3a/ladyaMH Kypca Tr€OMETPUU Ha YriyOJIEHHOM YpOBHE, PaCHIHPSIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

paclIMpeHue MpEeACTaBICHUS O TEOMETPUM KakK YacTH MHUPOBOM KYIbTYypbl U
dbopMupOBaHUE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (UrypaXx Kak O BaKHEHIIMX
MaTEMAaTUYCCKUX MOACIAX, MO3BOJIAIOIIUX  OMHUCBIBATL W  H3Y4YaTb Pa3HBIC  ABJICHUA
OKpY’KaloIllero MUpa, 3HaHUE MOHATHITHOrO amnmapaTa no pasaeny «CrepeoMeTpus» y4eOHOTo
Kypca reOMeTpHH;

dbopMupoBaHUE YMEHUS BIAJETh OCHOBHBIMU MOHATHUSIMH O MPOCTPAHCTBEHHBIX (PUTYpax
U UX OCHOBHBIMU CBOWCTBAMHM, 3HAHUE TEOpeM, POpPMYyJT U yMEHHE UX NPUMEHSATb, YMEHUs
A0Ka3bIBaTh TCOPEMBI U HAXOJUTh HECCTAHAAPTHLIC CIIOCOOBI PEeIICHUA 3aaa4,

dbopMHUpOBaHNE YMEHHMsI pPACIO3HABaTh Ha YEPTEkKaX, MOJCISIX M B PEATHbHOM MHUPE
MHOTOIPAHHUKH U TeJa BPAILLEHUs, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIH;

dbopmupoBanue MOHUMAaHUs BO3MOKHOCTHU AKCHOMAaTUYECKOTO MIOCTPOEHUS
MaTeMaTUYeCKUX TEeOopHuil, GOopMHUpOBaHHME MOHMMAHHUS POJU AKCMOMATUKH TPU TMPOBEIECHUU
pacCyXIEHUI;

dbopMUpOBaHHE yMEHHs BIAJETh METOJAMH JOKA3aTelIbCTB M aNTOPUTMOB pEIIEHUS,
YMEHUST HX MPUMEHATh, MPOBOAUTH JIOKA3aTEIIbHbIE pPACCYKJIEHUS B XOJE PpELICHUS
CTEPEOMETPUYECKUX 3a7a4 M 3aJad C TPAKTHYECKUM cojepxkaHueM, (GopMupoBaHue
MPEACTABICHUSI O HEOOXOAMMOCTH JOKAa3aTelbCTB TMPU OOOCHOBAaHWUM MaTEMaTHYECKUX
YTBEPKJICHUM U pOJIM aKCUOMATHKHU B MPOBEACHUU JCTYKTUBHBIX PACCYKICHUI;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYallbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIUIEHHUS, HTHTEpECa K U3yYEHUIO T€OMETPHH;

¢dopmupoBaHne (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOM T'E€OMETPUHU: yMEHUS
pacno3HaBaTb IPOABJICHUSA T'COMCTPHUYCCKUX HOHHTI/II\/JI, 06'b€KTOB u BaKOHOMepHOCTefI B
pealbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3yUYEHUU APYTrUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJIEIUPOBAHUS PEATbHBIX CHUTYyallui, HCCIEAOBaAHUS
IIOCTPOEHHBIX MOJENEH, HHTEPIIPETALUU TI0JyYCHHBIX PE3YyJIbTaTOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpanHukm», «Tena
BpanieHus», «BeKTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHHM
pacripeniesiieTcsi He TOJBKO TII0 COJACpXKATelIbHBIM JIMHUSM, HO W MO TojxaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
OenepasibHO pabouell MPorpaMMebl, pacrpene’éHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIHAAIBHBIM BOIpPOCaM OOydarouiuecs
oOpallaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIbHO M TOCTYIMATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYyI0 CHUCTEMY T'€OMETPHYECKHX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBUIYaTbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECNEYUTh  YIIIYONEHHOE UW3ydeHHE TEeOMETPHH  Kak
cocTaBisolIeil yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oyaymeit npodeccun, obecrednBas MPEEeMCTBEHHOCTh MEXAY OOIMIMM U HpodecCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Henenro), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [loHATne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJJIeIbHbIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemmBaronmxcs npsameix. [lapamienbHOCTh NpAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MApALIECIbHbBIE IPSIMbIE B IPOCTPAHCTBE, MAPAILIEIbHOCTh TPEX
IPSAMBIX, [APAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHO€ MW LEHTpAJIBHOE
POEKTHPOBaHUE, n300paxkeHue ¢uryp. OCHOBHBIE CBOWCTBA MAapauUICIHHOTO MPOCKTHPOBAHUSL.
N3ob6paxenue ¢Guryp B mapauieaIbHOM MPOEKIUU. YTIIBI ¢ COHAMPABIEHHBIMH CTOPOHAMH, YTOJ
MEXAy NpSMbIMU B MpOCTpaHcTBE. llapainenbHOCTh MIOCKOCTEN: NapajljieibHble IIOCKOCTH,
CBOMCTBA MapaJuIeNIbHBIX MJI0CKOCTeH. [IpocTeiinme npocTpancTBeHHbIE (PUTYpHI HA ITIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepneHaAUKYISIPHOCTh OPSAMOM M IJIOCKOCTH:  MEPHIEHJUKYJISpPHbIE MpsIMbIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUieJbHbIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK
NEPHEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MNpAMOW NEpPHEHAUKYISPHON
I10CKOCTH. OpTOroHainbHOE MpOEKTUpOBaHUE. [lepneHauKyasp U HaKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 TUIOCKOCTH, MPOEKIMS (PUTYPBHI HA IIIOCKOCTb.
IlepneHAUKYIAPHOCTD TUIOCKOCTEN: MIPU3HAK MEPIEHAUKYIIAPHOCTU ABYX IUIOCKOCTEN. Teopema
0 TpEX NMEPHEHAUKYIAPAX.

VYTrabl B IPOCTPAHCTBE: YO MEXAY MPSIMOM U MJIOCKOCTHIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IUIOCKMX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KpaTyaillime Nyt Ha NOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojipHasi NUpaMuia, IpaBuibHasg U yceu€HHast nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
MPaBWIbHON NHpamMuibl. [IpaBUiIbHBIE MHOTOIpaHHUKH: IPABUIIbHAS IPU3Ma U IPABUIbHAA
NUpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUpaMUJia U MPaBUIIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTA3IP, TOAEKASAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHainu, yrisl. [lmomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOU TMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTU
MIPaBUIILHOM MUPAMMJIBI, TEOPEMA O IIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B MNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS IapajulesIeNuIena, CUMMETPHs
MPaBUJIBHBIX TPU3M, CHMMETPUS PABUIIBHON MUPAMUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIECHHBIC BEKTOpbL. PaBeHCTBO



BEKTOpOB. JleHcTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxeHus BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio napamnenenunena. TeopemMa O pas3IoXKEHUMM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHsATHS: UMIMHAPUYECKAs TIMOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, OOpa3yromue mnoBepxHocTed. Tema BpalleHus: HMUIUHAP, KOHYC, YCEUEHHBIN
KOoHYc, cdepa, map. BzaumHoe pacrnonoxxkeHue cdepbl U IIOCKOCTH, KacaTelabHas MIOCKOCTh K
cgepe. M300paxeHue Ten BpalleHUs Ha MIocKocTy. Pa3BépTka numnunapa u konyca. CUMMeETpus
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunena u ciuenctsus u3 He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, HUIWHAPA,
nupaMuibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B IWJIMHAD,
omucaHHas okoyo ImHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAICHMUSL.

[Tnomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpaHctBe. OTHomeHHe 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEePEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs IMWIMHApA
(mapaymienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajyiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ CIIEJOB,
METOJ] BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexkTops! B npocTpancTBe. Onepanny HajJ BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrOo yMHOXEHHs. [IpsmoyronpHass cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM METON MpH
pEeIIeHNN T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHsl B IPOCTPAHCTBE

IBwxkenust mpoctpanctBa. OrtoOpakeHus. JIBwkenuss u paseHCTBO ¢uryp. OOmme
CBOICTBa JABWKEHUU. Bunbl ABM)KEHMI: MapajyieNbHBIA MEPEHOC, LEHTpajdbHas CUMMETPUS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus noxpodus. [Ipsmas u chepa
Oitnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUeE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUH, NPOIEAYpP TPakIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C X (PYHKIUSIMU H Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCHUIMCKONM MaTeéMaTUKH, [IEHHOCTHOE OTHOILIEHUE K JOCTUKEHHSIM POCCUUCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  pOCCHUHCKOrO  Hapona, cHOopMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH)KEHUI HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHHE:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTEMaTHUECKHE 3HAHUS B HHTEpECax 370pOBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO,

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, HHTEpEC K pa3iuuHbIM cdepam
npo(hecCHOHANBLHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymier mnpodeccun W pearTru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTHMYECKHX  Mpo0jeM, OpHEeHTalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYXKaloleh cpefibl, INIaHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HayKH W OOIIECTBEHHOW MPAKTUKH, MOHHMAaHHE MAaTeMaTHYECKOW HAyKH Kak Cgepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEIOBATENBCKYIO ACSATEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBIABJIATE MW XaPAKTCPHU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MATEMAaTUYCCKHUX O6’I)GKTOB,
MOHSTUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH ONpEACNICHUS IOHSITH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPEeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpUIaTeNIbHbIC, EAMHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, Ha6JIIOI[eHI/I$[X u YTBCPKACHUAX, npeajaratb KpUTCpUun JJIS BBISIBIICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJBI C HMCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TMPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYJACHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelIcHuA, BBI6I/IpaTB Hauboee HOI[XO)ISIHII/Iﬁ C yLIéTOM CaMOCTOATCIIBHO BBIICIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENCKUI HHCTPYMEHT MO3HaHUsI, (OPMYyITUPOBAThH
BONPOCH], (UKCHUpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTEeMaTHYECKOrO OOBEKTa, SBICHUS, IMPOIIECCAa, BBIIBICHUIO
3aBHUCHMOCTEH MCXKOY O6'BGKTaMI/I, ABJICHUSAMH, IIPOLECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHHBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB, BHIBOJOB U
0000I1IEHHI;

IMPOTrHO3UPOBATE BO3MOXKHOC PA3BUTHC IIPOLECCA, a TAKKE BbIABHUIaTh MPCAIIOIOXKCHUA O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JeUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA Ha BOIPOC U JJIS
pelIeHus 3a/1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAJAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO  C(HOPMYITUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IEHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX U HHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pCelICHHUA 3adadd, KOMMCHTUPOBATH HOHy‘-ICHHBIfI
pe3yibTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOMCK PELICHUs, COMOCTABISATH CBOU
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C y4ETOM 3a1a4 TNPE3CHTAIMU |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIEe TeiiCTBHUS

Camoopranuzanus:

COCTaBIATh IUIAH, AITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pEIIeHUs C Y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yAbTaTOB, BIAACTh CIIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEHICHNs MAaTeMaTHIECKOW 3a/1auu;

MPeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh TMpPH PEIICHUH 3a/Ja4yl, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAHJIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJibTaTa I M YCJIOBHSM, OOBSICHITh MPUYUHBI
JOCTHIKEHHUS] WM HEAOCTH)KCHUS PE3yIbTaTOB NEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITEIbHOCTD:

MOHMMATh M WCIOJh30BaTh MPEHMYIIECTBA KOMAHAHONH W MHIUBUIYaTbHOW paObOTHI TpH
pelieHuy y4eOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHON JEATEeIbHOCTH, IUIaHUPOBAThH
OpPTaHHU3AIMI0 COBMECTHOW paboThl, pacmlpeenaTh BUABI padoT, TOTOBapUBAThCS, OOCYKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPynmoBbIX (opmax paboThl (0OCYKaeHUs, OOMEH MHEHHH, «MO3TOBbHIE
HITYPMBD» U WHBIC), BBHITIONHSATH CBOKO YacTh PabOTHl U KOOPAWHHUPOBATH CBOU JEHCTBUS C
OPYTMMH YICHaMH KOMAaHIbI, OLIEHWBAaTh KayeCTBO CBOETO BKIaJa B OOIIMI MPOIYKT IO
KpUTEepUsM, chOpMYyIUPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiacca o0yyaromuiicss HAyIuTCs:

CBOOO/IHO ONEpHPOBATh OCHOBHBIMH MOHATUSMU CTEPEOMETPUHN NIPU PELICHUH 3a1a4d U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUIA;

IOPUMEHATh aKCHOMBI CTEPEOMETPUH M CIEICTBHA W3 HHUX NPU  PELICHUH
reOMETPHUYECKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOH U MJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpH3Ma, MUpAMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKY, BEIOMpasi OCHOBAHUS JUIsl KIIacCH(DUKAIIH;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIFHOE H OPTOrOHAJIBHOE MPOSKTHPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHs] MHOTOI'PAaHHUKOB PA3IMYHBIMUA METOJIAMH, BBIIOJHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHM3Y;

BBIUUCIIAITh  TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (MIpHU3Ma, MHpPaMHUIA),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMH: CHMMETPHUS B IPOCTPAHCTBE, LEHTP, OCb H
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI Ha/l BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MATEMAaTHYECKUX OTHOUICHWH M HaxOXJIEHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33/]1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

NPUMEHSATH MPOCTEHIINE NTPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI TIPY PEIICHUN CTEPEOMETPHUECKUX 3a/1ad;

U3BJIeKaTh,  NpeoOpa3oBbIBaTH W HMHTEPIPETHpPOBaTH  HMHMOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEACTABICHHYI0 Ha 4YepTekax |
PHCYHKaX;

NPUMEHATh TIONyYEeHHBIE 3HAaHUS Ha TPaKTUKE: CPaBHUBATh W aHAIM3HPOBATH
peanbHBIe CUTYAIlH, IPUMEHITh W3YYEHHBIC MOHSATHS B TPOIECCE MOMCKA PEIICHUS
MaTeMaTHYecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TeOMETPUYECKUX IOHATHH W TEOpeM, ammapara anreOpbl, pemiat MpPaKTHYECKHe
3a1a4M, CBSI3aHHBIC C HAXOXKICHUEM reOMETPUIECKUX BEINYNH;

UMETh TPEICTABICHUS 00 OCHOBHBIX ATamax pa3BUTHA I'€OMETPUH KaK COCTaBHON
qacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C IUJIHMHIPUICCKONM, KOHUYECKOU U
cheprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

ONEepUpPOBATh MOHITUSIMHU, CBS3AHHBIMHU C TEJIaMH BpAIICHMS: LHUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cepa u map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIOI0kKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, o0bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATUSMU, CBS3aHHBIMH C KOMOMHALIMSAMU TEJ BPALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMHA MTOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
Ten,

n300paxarh HW3ydaeMble (DUTYPBI, BBIIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU W3
PUCYHKOB HPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpMAaIUIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTABICHHYID Ha YepTekax u
PHUCYHKAX;

CBOOOJHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPalMK HaJ BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpIUHAT;

pemiaTh TEeOMETPUYECKUE 33aJaud Ha BBIYHCICHHE YIJIOB MEXKIY NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C JBWKEHHEM B MPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBHITIOJHATh M300paKeHHsT MHOTOTPAHHUKOB M TeNl BpallleHUs MPH MapaieTbHOM
NepeHoce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOW CHMMETPHH, TIPH TTOBOPOTE BOKPYT
PsIMOM, TIpeoOpa3oBaHus O100MS;

CTPOUTh CEYCHHUS MHOTOTPDAaHHUKOB W TeJl BpAIICHUSA: CEYCHHS IFIIMHIpA
(mapamienbHO W MEPIEHAUKYIIPHO OCH), CEUeHHs KOHyca (TTapajijieIbHbIE OCHOBAHHUIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHUS CEUEHWH: METOJ CIICJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

NPUMEHSTh TeoMeTpuuyeckue (akThl Ui pPEIICHUsS CTePEeOMETPUUYECKUX 3ajad,
MPEIIOJIATa0IINX HECKOJIBKO IIaroB PEIIeHUs, €CIIM YCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha JIOKA3aTelhCTBO MATEMATHYECKMX OTHOIICHHH W HaXOXICHUE
FeOMETPUUYECKUX BEJIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U ANEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMBI TIPU
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;



MNPUMCHATH TMOJYUCHHBIC 3HAHHA Ha MPAKTUKC: CpaBHHUBATb, AHAJIW3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B IIpolecce IIOMCKAa pEHICHHs MaTeMaTH4eCKH C(HOPMYIMPOBAHHON TNPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL TOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara ajureopsl,
pemnIaTh NPakTUIeCKUe 3aa4un, CBSI3aHHbIE C HAXOXK/ICHHEM IeOMETPUYECKUX BEIUYNH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUM KaK COCTaBHON
qyacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3jiejioB H TeM Komraecrso wacos DJieKTpoHHbIe (11udpoBbIE)
n/n NPOrpaMMmblI Bcero Kourpoaburie o0pa3oBaTe/bHbIe pecypchl
padoThI
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anMHOE pacnosiokeHue NpsiMbIX B 6 1
POCTPAHCTBE
3 [TapannenbHOCTh IPSAMBIX M IJIOCKOCTEH B 3
POCTPAHCTBE
4 HepneHamfynﬂpHocn) MPSIMBIX U o5
IUTOCKOCTEH B MIPOCTPAHCTBE
VYriibl U paccTosHUS 16 1
MHororpanHuK# 7 1
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATHA3AIHS 5 )
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6




11 KJIACC

KosmnuecTBo yacos
HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbIE (I (PPOBBIE)
Ne ni/m KonTposbHbie
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI
1 AHamMTHYeCKasi TeOMETPHS 15 1
I1 600
5 OBTOpeHHE, 000 I_ueHI:Ie u 15 1
CUCTEMAaTH3AIWsI 3HAHHHA
O0bEM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBr>xeHus 5 1
y [ToBTOpenue, oboOIICHNE U 17 5
crucTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
uudposbie
Ne ni/m Tema ypoka KonTposabHbie op
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsl

OcHoOBHBIE TpaBUIIa U300pAKECHUS HA
PHUCYHKE IJIOCKOCTH, TTapaIeTIbHBIX
IPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psiMasi,
IJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsATHs: nepecekaroecs MIOCKOCTH,
nepecekarommecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHs: mepeceKkaromecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKu, U300pa’keHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKu, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX O0HEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC




CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
cnenctBus U3 HUX. CrocoObl 3a1aHus
IPSMBIX U IFIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil nmupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pEopa. M3o0pakeHne epecedcHHsI
IIOJIyYEHHBIX IIIOCKOCTeN. PackpammmBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETAMU

11

N300paxkeHne ceueHu mupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU 1IBETAMU

12

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pé6pa. Nzo0pakeHue nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETaMU

13

N300paxeHune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYEeHHBIX TIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUEHHH Pa3HBIMH LIBETAMH

14

MeTton ClIeaoB s MMOCTPOCHUMA CedeHUI




15

Merton cnenoB uisi HOCTPOCHUS CEUCHHUIA.
CaolicTBa nepeceyeHuid NPsMbIX U
IUIOCKOCTEN

16

Merton cnenoB uisi TOCTPOCHUS CEUCHHUI.
CaolicTBa nepeceyeHuid NPsMbIX U
MIOCKOCTEH

17

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMHCh I11aroB
MOCTPOEHUS

18

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

19

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
IIOCTPOEHUS

20

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX qepTemel‘/’I U 3aIIMCh 111aroB
MTOCTPOCHHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tonobue
TPEYTOJIBLHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pasButus
IUIAHUMETPUU U CTEPEOMETPUU




23

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHoOe pacnionoxeHue npsmbIx B
npoctpancTBe. CKpenMBaromuecs npsmMble.
[Ipu3Haky CKpenMBaOMUXCS MPSAMBIX.
[TapanienpHble IpsIMbIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsaMoi. Jlemma o nepecedeHun
MapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapannensHOCTh TpeX MpsIMBIX. Teopema o
TpEX MmapajuieNbHBIX NpsAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

27

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJJIEILHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
(buryp B napayuieIbHON MPOSKIINN

28

[enTpansHas npoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

29

3agaun Ha TOKA3aTeIbCTBO U
HCCIIENOBAHNE, CBA3aHHEIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U




IIJIOCKOCTH

31

['eomeTpuueckue 3aaun Ha BHIUMCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKE U
MapaJJIEABHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUI

33

[MapannenpHas MpOeKIHs, TIPUMEHEHUE IS
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CeoncTaa
napajuiefienune1a u IpusMbl

34

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema o mapaienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, IPOXOASIILIEN
4yepe3 TOUKY, He MPUHAIJIEKALLYIO TaHHOU
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
MapajIeIbHOCTH IPSAMBIX IEPECEYCHUS IPU
IEPECEYCHUHN IBYX MMapalJIeIbHBIX
IIJIOCKOCTEN TpeTher

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




[ToBTopenue: Teopema Iudaropa Ha

38
IJIOCKOCTH

39 IloBTOpPEHME: TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U MIPSIMOYTOJIBHOTO
napajuleJienune1a

41 Beruucnienue JUinH 0Tpe3KoB B KyOe U
IPSIMOYTOJIBHOM TapajulesIeuIe e
[lepneHIMKYIAPHOCTD MPSIMON U

42 IJI0CKOCTH. [IpH3HaK nepneHuKyIsipHOCTH
IIPSIMOM U TNIOCKOCTH
[lepneHMKyIAPHOCTD NPSMOM U

43 IJI0CKOCTH. [IpH3HaK nepneHuKyIsipHOCTH
IIPSIMOM U TNIOCKOCTH
Teopema o CylIeCTBOBAaHUU U

44 €AMHCTBEHHOCTH IPSIMOM, MTPOXOASAIIEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45 [1110CKOCTH ¥ MEPIIEHIUKYIAPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKaX

46 [1110CKOCTH ¥ MEPIIEHIUKYIAPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

47 [lepnenpukynsp u HakinoHHasd. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

48 Ilepnenpukynsp u HakinoHHas. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKyYIApax (mpsamas

u oOparHasi)




Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

S0 u oOpartHas)

51 Yron Mexay CKpeIUBaOIIUMHUCS
IIPSIMBIMU

59 ITouck neprneHauKyISApHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpTOroHaJIbHOE MPOCKTUPOBAHUE
IToctpoenue ceuenuii kyba, Npu3Msl,

54 IIPaBWIBHON MUPAaMUABI C IIOMOILBIO
OPTOTOHAJIBHOMN MPOEKINH
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

55 MPaBUIILHON MTUPAMHJIBI C TTOMOIIBIO
OPTOTOHAJIBLHOMN MPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockoctu. [Imockoctu cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHAMKyIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUM OT TOYKH JI0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOSHUM OT TOYKH JI0 IIIOCKOCTH
CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:

60 CUMMETpHUS, CABUI TOUKHU O MapaljIeIbHON
IpsAMOI

61 CaBur no HenapauienbHON IPSAMOH,
WU3MEHEHNE PACCTOSIHUM

62 Konrtponsnas padora "B3anmuoe




PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHcrtae"

63

[ToBTOpEHME: Yyron Mexay npsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpeMa
KOCHUHYCOB

64

[ToBTOpEHME: yroyi MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/ILIeCKI/IC METOAbI BBIYUCICHUA
yriia MCXKAy NpsAMbIMUA B MHOT'OI'paHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yIia

67

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO IEPIEHAUKYIISIPHBIX ITIOCKOCTEN

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NpAMOU
[epEeCeUYCHUs ABYX IUIOCKOCTEH
MEPIEHIUKYIISPHBIX TPEThEU IIIOCKOCTH

69

[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEpEHUS], CBOMCTBA IPSIMOYTOJIBHOTO
napaienenumnena

70

TeopeMa 0 1MaroHanu NPSAMOYTOIBHOTO
napajuieJienuIe/ia U CIeICTBUE U3 Hee

71

CTepCOMeTpI/I‘{eCKHG " NPUKIIaIHBIC
3aga4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,




napaljICJIbHBIC IIJIOCKOCTH B CTaHAAPTHBIX
MHOI'OI'paHHHUKax

[Tapa mapannenpHbIX MIIOCKOCTENH HA
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE

3 MEXy CKPEIUBAIOIUMUCS IPAMBIMU B
IIPOCTBIX CUTYaLUAX

74 PaccTosiHMe OT TOUKH /10 IJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
Beruncnenue paccTosHUA MEXKIY

75 CKPELIMBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEePIEHIUKYIISIPHOM MJIOCKOCTU
TpéxrpaHHblil yroi, HEpaBeHCTBa s

76 TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJISt
TPEXTPAHHOTO yIila

77 DneMeHTHl cpepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78 KonrtponbHast padota "Yrisl u
paccrosiHus"

79 CucremaTtuzanus 3HaHul "MHOrorpaHHUK
U €T0 JIEMEHTHI"

80 [Iupamupa. Bunsl niupamun. [lpasunsHas
nupamuia

81 ITpusma. [IpsiMast u HaKJIOHHAs IPU3MBI.
IIpaBuibHas mpusma

82 [IpssMo#t napaienenunen, npsMoyroabHbIA
napajuiefnenumnesa, Kyo

83 Brinmykiible MHOTOrpanHUKH. Teopema




Ditnepa

Brinykibsie MHOTOrpanHuKkd. Teopema

84 DOiinepa. [IpaBrIIbHBIC U TIOJIYIPABUIIBHBIC 1
MHOTOTPaHHUKHU
85 Kontponbnas padota "MHororpanHuku"” 1
86 [ToHsTHE BEKTOPA HA IJIOCKOCTH U B 1
MPOCTPAHCTBE
87 CymMma BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuio mapamnenenurena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Pasnoxenue BexTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
93 Brrauciienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMHu 1
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMHu 1
98 O0001IeHME U cucTEMaTH3alNs 3HAHAN 1
99 O0o0mIeHre M cucTeMaTH3aIus 3HAaHUH 1
100 WroroBast KOHTpOJIbHAS paboTa 1
101 Hrorosast koHTpoIpHAs paboTa 1
102 O0o01IeHre U CHCTeMAaTH3alNs 3HAHUN 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
uudgposbie
Ne i/ Tema YpoKa KOHTpOJ‘ILHLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypchl
1 [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
5 [ToBTOpenue temsl "CkasspHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCcTBe"
4 [ToBTOpEeHME TeMBbI "YpaBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTtopHoe npousseneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
10 AHanuTHUYECKHE METO/IbI pacuéTa yria 1
MEXy NPSIMbIMH B MHOI'OTPaHHHKaX
11 AHanUTHUYECKHE METO/IbI pacuéTa yria 1
MEX/1y TJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopMya pacCTOSTHASA OT TOYKH J10 1




IUIOCKOCTHU B KOOpAHWHATAX

Haxoxnenue paccTosiHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHui OT TOUKHU 10
IJIOCKOCTH B TIPABUJIBHOM MHUPAMHUJIC

15 Kontponbhas padota "AHamuTudeckas
reomerpus”

16 CeueHuss MHOTOTPAaHHUKOB: CTaH/IapTHBIC
MHOT'OTPaHHUKH

17 CeueHrss MHOTOTPAaHHUKOB: METO]T CJICJIOB
CeueHuss MHOTOTPAaHHUKOB: CTaH/IapTHBIC

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IUIOCKOCTEH

19 [TapannensHble NPSIMBbIE U TITIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannensHble MPSIMBIC U TITIOCKOCTH:
pacy€r OTHOLIEHUM
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMA
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

99 TJIOCKOCTH: CTaHJIAPTHBIE Maphl
MEPIEeHIUKYISAPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 IIJIOCKOCTH: TEOPEMA O TPEX
MePIECHIUKYIIApaxX

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IINIOCKOCTH: BBIYUCJICHUS OJIMH B
MHOI'OI'paHHHUKax

25

[ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,
(hopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS
noxoous

26

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKEeHUS
noaoous

27

HOBTOpeHI/Ie: miomain MHOT'OYTOJIbHUKOB,
(hOpMYIIBI IS TUTOIIACH, COOOpaKEHUS
noxoous

28

[Inomany cedyeHnii MHOTOI'PaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TJIOIIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

KonrtponsHas pabdota "[loBTopenue:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKIIUU yTiia

33

CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJulesenumesaa

34

[Tpuknagaelie 3a1a4n, CBI3aHHBIE C




BBIYMCICHUEM 00BEMA MMpsAMOYI'OJIBHOTO
napajjicicnuicaa

35 O0BEM IPSIMO TPU3MBI
36 CrepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI
37 [Ipuknanuele 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSMOIA TPU3MBI
Brruncnenue 00bEMOB Te ¢ TOMOIIBIO
38 onpeaenéHHoro uurerpana. O0béM
HAaKJIOHHOH IPU3MBbI
Brrauciienne 06EMOB Tell C TOMOIIBIO
39 onpeaenéHHoro uarerpana. Oobpém
T PAMH/TBI
40 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C
00bEMaMU HAKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00BEMaMH TUPaAMUIBI
[Tpuknanueie 3ana4yn no Teme "OOBEMBI
44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
MIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCcTodHuA N0 IMIIOCKOCTU




Kontponbhas padota "O0bEM

47 |
MHOTOTpaHHHUKA
Hunuaapuyeckas MoBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIECKON
MTOBEPXHOCTHU

49 Huwmaap. [psimoit KpyroBoM HUIMHID.
[1nomane MOBEPXHOCTH LUIUHAPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroiue
KOHHMYECKOU IoBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
NapajuIebHOM MJI0OCKOCTU OCHOBAHUS

59 VYceuénnblil konyc. M300pakeHne KOHYCOB
U YCEUYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
MIOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
IIOCTPOCHHUEM CEUYECHUI LWINHJPA, KOHYyCa
CrepeoMeTpuuecKkue 3aaun Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUI LIWINH/PA, KOHYCa

57 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
IAHIPOM

58 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
IAHIPOM

59 Ccdepa u map




60

[lepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[lepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bu u m300pakenue mapa

62

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

63

Cummerpus chepsl u mapa

64

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEYCHHM IJIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE CO CEPOi U MIapoM,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

66

[TpukinagHbIe 3a1a49H, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHMCIICHHS B OKPY>KHOCTH, CTaHIAPTHBIE
nmoxoous

68

Pazauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB

69

3anaun o Teme "Tena v MOBEPXHOCTH
BpamieHus"

70

3anaun o Teme "Tena v MOBEPXHOCTH
BpaiieHus"




71

Kontponbnas padota "Tena u
Tp p
MOBEPXHOCTH BpamieHus"

72

06bem mumuHapa. Teopema 00 00bEMe
MPSIMOTO LIUJIMHIpA

73

Brruncnenne 00bEMOB Tel ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. O6béM KoHyca

74

IImomany OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMH/PA, KOHYCa

76

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
TIJIOIA M TTOBEpXHOCTEN Ten"

77

OO0BEM 11apa U MAapOBOTro CEKTOPA.
Teopema 06 00béme trapa. [liomrans
cdepsl. CTepeoMeTprUCSCKHE 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1rapa, IrapoBoOro CErMeHTa M IapoOBOTO
CEKTOpa

78

[Tpuknanueie 3ana4yn o Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IUTOIIASIMM [TOBEPXHOCTEN 1 00bEMaMu
MOAO0OHBIX TEJ

79

[TonoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6béMa mipu mo100mm.
CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIC C
BBIYMCIICHHEM 00HEMOB TEIT M IIOIIaeh
IIOBEPXHOCTEH




80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

81

JIBrokeHus npoctpancTBa. OToOpaKeHHUS.
JIBrokeHus u paBeHCTBO uryp. O6mme
CBOICTBA IABHKEHUI

82

Bupl nBukeHuil: napauiesbHbIN IEPEHOC,
LEHTpaIbHasi CHMMETPHS, 3epKabHas
CUMMETPHUSI, TOBOPOT BOKPYT MPSMOI

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

FGOMeTpI/ILIGCKI/IC 3ala41 Ha IMPUMCHCHUC
JABUKCHU S

85

Kontponbnas padota "Bektops! B
npocrpaHcrae”

86

Oo6o06maromee nmosTopenue 11 moHsTHH U
MeTo0B Kypca reomerpun 10—11 kmaccos,
cucTeMaTHU3alus 3HaHUH:
"ITapannenbHOCTh NPSAMBIX U MJIOCKOCTEN B
npocTpaHcTae”

87

Oo6o06muaromiee noropenue 11 noHATHH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
pocTpaHcTBe"

88

Ob6o6mmatomiee nopropenue 11 nonsaruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
IpocTpaHcTBe"

89

O6o6matoniee nopropenue 11 nonsruii u




MeToJ10B Kypca reometpun 10—11 kiaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOIpaHHuKa"

90

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToa0B Kypca reomerpun 10-11 kmaccos,
cucremaru3anus 3HaHui: "O0beM
MHOrorpaHHuka"

91

Oo6o06maromee nmoBropenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucremarusauus 3HaHui: "Ilnomanu
MIOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"

92

Oo6o06maromee nmosTopenue 11 moHsTHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Te"

93

Hrorosas KOHTPOJIbHAA pa60Ta

94

Hrorosas KOHTPOJIbHAsA pa60Ta

95

[ToBTOpEeHue, 06001IeHNE 1
cUCcTeMaTH3aIHs 3HAHUH

96

Hcropust pasBuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

97

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUN KaK




HayKHu U €€ poJIb B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

99

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B pa3BUTHUU COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

100

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

101

Ucropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

102

Hcropust pa3BuTHs CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
NMpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATUSIMH: TOUKA, MPSMasi, IIIOCKOCTh
79 [IpuMeHSITh aKCUOMBI CTEPEOMETPUHU U CIICJACTBUS U3 HHUX IPH PEHICHUH
' TEOMETPUUCCKHX 33714
73 OnepupoBarh TOHATHSMHU: MAPALICIBHOCTh H  TEPIEHANKYIIPHOCTh
' HPSIMBIX U IIOCKOCTEH
74 KnaccuduupoBars B3aMHOE PACIOIOXKEHUE TMPSMBIX M ILIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh TMOHITHSIMH: ABYTPAHHBIN yroJl, TPAaHH JBYTPAHHOTO YIJIA,
7.5 peOpo IBYrpaHHOrO yrila, JMHEHHBIA Yrojl JBYTPaHHOTO YIiia, TpajycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBarh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKIBI ¥ HEBBITYKJIBIT
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, MPAaBUIIHLHBIA MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (THpaMuja, MPU3MA,
' MPSIMOYTOJIbHBIN Tapasieenurne, Ky0)
Knaccudpunupoare  MHOTOTpaHHUKH,  BbIOMpass  OCHOBaHHUS  JAJiA
7.8 kinaccuuKanuu (BBIMTYKJIbIE ¥ HEBBIMYKIIbIE MHOTOTPAaHHUKHU, TIPABUIILHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKIIOHHBIE MPU3MBI, TAPaAIITIEICTIUIIC TBI)
7.9 OnepupoBarh MOHATUAME: CEKYIas MIOCKOCTh, CEYCHHE MHOTOTPAHHIKOB
710 OOBSCHATH NMPUHIIMITBI TTOCTPOSHUSI CEUEHUN MHOTOTPAaHHUKOB, UCTIONB3YS
' METOJI CJIEJIOB
Ctpouth cedeHUs MHOTOTPAHHHKOB METOJOM CIIEJIOB, BBHIMOTHATH
7.11 (BBIHOCHBIE) TJIOCKHE YEPTENKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (huryp:
BHJI CBEpPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaXOXKJICHUE TEOMETPUUYECKUX BEIIMYUH 10 00pasiam
WIM aJTOpUTMaM, TPUMEHSS W3BECTHBIC AHAIMTHYECKUE METOABI TIpH
7.12 pEelIeHNH CTAaHJAPTHBIX MaTeMAaTHYeCKUX 3a7ad Ha  BBIYHCIICHHE
pacCTOSTHUN MEXIy IBYMS TOYKaMHU, OT TOYKH IO MPSIMOU, OT TOUYKH]IO
TJIOCKOCTH, MEXKAY CKPEIIUBAOIIUMUCS TTPSIMBIMU
Pemate 3agaun Ha HAXO0XACHUE TE€OMETPUUYCCKUX BEIMYUH 1O oOpasiam
713 WM anropuTMaM, TPUMEHSS W3BECTHBIC aHATMTHUYECKHE METOABl TpHU

pelIeHUN CTaHAAPTHBIX MAaTeMAaTUYEeCKUX 3a]ad Ha BBIUUCICHUE YIJIOB
MEXKIy CKPCLIUBAIOIIMMUCS IPSAMBIMH, MEXKIY INPAMONA U IUIOCKOCTBIO,




MCKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Boruncnsate 06bEMBI U IJIOLIAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,

7.14 nupaMua) ¢ MPUMEHEHHEM (OpPMYII, BBIUMCIATH COOTHOIICHHS MEXKITY
IUIOLIA/ISIMU TTOBEPXHOCTEN, 00BEMaMHU MMOOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBarh MOHSATUSMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U
' IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI
W3Bnekarb, mnpeoOpazoBbIBaTh W HHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UTypaxX, TMPEACTABICHHYIO Ha
yepTekax U pUCYHKaX
[IpumensTh TeoMeTpuueckne (akKThl Uil PEIICHUS CTEPEOMETPHUYCCKHX
7.17 3a7a4, MNPEANONararoluX HECKOJbKO IIAaroB pELICHHS, €CJIA YCJIOBUSA
MIPUMCHCHHUS 33J1aHbI B IBHOU (hopMe
718 [IpuMeHATH 1mpoOCTEHIIME IPOrPaMMHBIE CPEACTBA M IIEKTPOHHO-
' KOMMYHHKAITUOHHBIC CUCTEMBI TP PEIICHUN CTEPEOMETPUICCKIX 3a]1a9
719 [TpuBOIUTE TIPEMEPHI MATEMATHYECCKHX 3aKOHOMEPHOCTEH B TpHUPOIE U
' KU3HU, paCliO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHSTh TOJIyYeHHBIC 3HAHUS Ha MPAKTHKE: aHATU3UPOBATH PeabHBIC
CUTYaIlu U IPUMEHSATh U3y4ECHHBIC TIOHATHS B MPOIIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu c(HOpMYITHPOBAHHON MPOOIIEMBI, MOIETUPOBATH peajbHbIC
7.20 CUTYyallul Ha $S3bIKE TE€OMETPUHU, HCCIENOBATh MOCTPOSHHBIE MOJENU C
WCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, ammnapara anreOpsl,
pemiatb  MpakTHYeCKHe  3aJauyd,  CBSA3aHHBIE C  HAXOXJACHHUEM
TCOMETPHUCCKUX BEITMIUH
11 KJIIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHNSI OCHOBHOIM
NMpoBepsieMoro .
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeHero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBarh TMOHATUSMHU: HWIHMHIPUYECKAs MOBEPXHOCTH, O0pa3yrolue
6.1 HWIMHIPUYECKOH TOBEPXHOCTH, IIWIMHAP, KOHUYECKas MOBEPXHOCTb,
' oOpa3ymomue  KOHHYECKOW  TMOBEPXHOCTH, KOHyc,  chepuueckas
MMOBEPXHOCTh
6.2 Pacnio3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHUS TEJl BPALICHUS
6.4 KrnaccuduiupoBars B3aUMHOE pacofioKeHUE cephl U MIOCKOCTH
OnepupoBarh MOHATHSIMH: [IAPOBOM CETMEHT, OCHOBAHHE CETMEHTa,
6.5 BBICOTA CETMEHTAa, IIApPOBOM CJIOH, OCHOBAaHWE IIAPOBOTO CJIOS, BHICOTA

IIAPOBOTO CJIOS, IAPOBOM CEKTOP




6.6

Boruncnsate 00bEMBI M IUIOLIAAM TOBEPXHOCTEW TeNn  BpallleHHUs,
FeOMETPUUYECKUX TeJl C MPUMEHEHHEM (PopMyIT

6.7

OnepupoBarh NOHATHUAMHU: MHOTOIPAaHHUK, BIHCAHHBIH B cdepy u
OINMCaHHBIN 0KOJIO chepsl, cepa, BIUcaHHAS B MHOTOIPAHHUK WM TEJO
BpallleHUS

6.8

BrIauciasTh COOTHONMICHHS] MEXKTY TUIONIAIIMH ITOBEPXHOCTEH U 00BbEMaMu
HOJTOOHBIX TEN

6.9

N306paxats u3ydaemble (QUIypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX HTHCTPYMEHTOB

6.10

BoinonHATe  (BBIHOCHBIE) IUIOCKME YEPTEKU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS TeI
BpalICHUs

6.11

W3BnekaTh, HMHTEPIPETHPOBATH W MPeoOpa3oBBIBATH HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QHUrypax, TPEACTaBICHHYIO Ha
YepTeKax U pUCYHKax

6.12

[IpumensTe reomerpuueckue (HakTbl Uil pPEIICHUS CTEPEOMETPUUYECKHX
3a/1a4, MPEANOoarariiuX HECKOJbKO UIaroB pEIIEHUs, €CIU YCIOBUS
IIPUMEHEHMs 3aJJaHbl B ABHOH (opme

6.13

OHepI/IpOBaTB IOHATHUEM: BEKTOP B IPOCTPAHCTBC

6.14

BBIMONHATE  IEHCTBUS CIOXKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXXEHHUSI BEKTOpa Ha 4YHCIO, OOBSCHITh, KaKMMH CBOWCTBAMH OHHU
0o0JIagaroT

6.15

HpI/IMeHHTB IpaBUJIO TapaJUICJICIIUIICAa IPHU CIIOKECHHUU BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHAMHA: JCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPANHATEI BEKTOPA, YI'OJI
MCKAY BCKTOpaMU, CKAJIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMITJTaHAaPHBIC BEKTOPELI

6.17

Haxomute cymMMy BEKTOpPOB M NpPOU3BEIEHHE BEKTOpa Ha YHUCIO, Yroll
MEXJYy BEKTOpaMH, CKaJsipHOE MPOU3BEIECHHUE, PaCKIaAblBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,ZIaBaTB IJIOCKOCTh YPaBHCHHUEM B JleKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemrats HpOCTeI\/’IIHI/Ie rCOMCTPHUYCCKUEC 3aaa4l Ha IMPUMCHCHHUE BCKTOPHO-
KOOpPAWHATHOI'O ME€TOJa

6.20

Pemate 3amauM Ha [OKa3aTEILCTBO MAaTEMATHYECKUX OTHOIIEHHUH U
HaxO0XKJICHHE TE€OMETPUUYECKHX BEJIMYMH IO 00pas3lamM WM aJrOpUTMaM,
NMPUMEHSISI  W3BECTHBIE ~ METOJbI  TPU  PEIICHHWH  CTaHAAPTHBIX
MaTeMaTUYECKUX 3a1a4

6.21

IIpuMeHATH TpOCTEHIIME IPOrPAMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a1a4

6.22

[IpuBoguTE NpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKU3HM, PACIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE




6.23

[IpuMeHATHh MONMy4YEHHBbIE 3HAHUS Ha MPAKTHKE: aHAIU3UPOBATH PEATIbHBIE
CUTYyallUy U IPUMEHATh U3YYCHHbIC TIOHATHUS B MPOLECCE MOUCKA pELICHUS
MaTeMaTH4eCcKu cHOpMYITHMPOBAHHON MPOOJIEMbI, MOIECTUPOBATH peajbHbIC
CUTYyallUM Ha A3bIKE T'€OMETPHUH, HCCIEAOBaTh INOCTPOEHHBIE MOJEIH C
MCIOJIb30BAHNEM T'€OMETPUUECKUX MOHATUH U TEOpEM, anmnapara ajareopsl,
pemare  OPAaKTUYECKME  3aJauyM,  CBSA3aHHBIE C  HAXOXJACHHUEM
TFE€OMETPUUECKUX BEIUUUH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Koxa

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

7

I'eomerpus

7.1

OcHOBHbIE NOHATUS cTepeoMeTpuu. Toduka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonatne 00 aKCHMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUU
U CJIECTBUS U3 HUX

7.2

B3anmHO€ pacnonokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, IIapalIeIbHbIC
U CKpelmuBaroumecs IpsMbie. [lapajuienbHOCTP HPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE: NApAJIEIbHBIE IMPSIMBIE B IIPOCTPAHCTBE, IAPAUIEIBHOCTb TPEX
NPSAMBIX, NapAJUICIBHOCTh MPSIMOM M INIOCKOCTH. YTJIBIC COHAIPAaBICHHBIMU
CTOPOHAaMH, yroJl MEXAY HpPSIMBIMH B IPOCTpaHCTBE. llapamuienpHOCTh INIOCKOCTEN:
napajulelibHble IUIOCKOCTH, CBOMCTBAa HapajulelbHBIX IIockocTed. IIpocreiimme
IIPOCTPAaHCTBEHHbIE (UIYphl HA IUIOCKOCTH: TETpa’Ap, KyO, mapauleienumnes,
IIOCTPOCHUE CEUYECHUN

7.3

[lepneHIUKYNApHOCTh MNPSAMOM W IUIOCKOCTH: IEPHEHIUKYISpHBIE MpsIMbIE B
IIPOCTPAHCTBE, MPSMbIE NapAJUICIbHBIE U NEPIEHAUKYISIPHBIE K IIJIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTH NMPAMON U IIJIOCKOCTH, TEOPEMA O NMPSIMOM MEPIEHINKYIIPHOU
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJI MEXAY IMPSAMOM M IJIOCKOCTBIO, IBYTPAHHBIN
YTOJ1, JMHENHBIN yroJl ABYTpaHHOTO yria. [leprnenauKyissp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMON /10 MJIOCKOCTH, MPOEKLUs (PUTYphI Ha
IJIOCKOCTh. [lepneHIuKyIApHOCTh MIIOCKOCTEN: MPU3HAK MEPIIEHIUKYISAPHOCTH IBYX
mockocTeil. Teopema o TpEX MeprneHuKyIsApax

7.4

[loHsiTHE MHOrOTpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHMKA, BBIIYKIBIE U
HEBBINYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. IIpusma: nN-yrosnbHas
npu3Ma, TPaHU W OCHOBAHMS MPU3MBI, MpsiMas U HAKJIOHHAs IMPHU3MbI, OOKOBas W
T0JIHAs IOBEPXHOCTH Npu3Mbl. [lapanienenunesn, npsMOyrojbHbIN Hapaienenumnes u
ero cpoiictBa. Ilupamuaa: N-yrojgpHas nupamuaa, TpaHU U OCHOBAHWE MHUPAMUIBI,
OOKOBasg W TOJHas MOBEPXHOCTh NMUPaMHbI, MpaBWIbHAS U yCEUEHHAs MUpaMHJA.
OneMeHTbl TNpU3Mbl W nupaMuibl. [IpaBuibHBIE MHOTOTPAaHHUKU: TOHSTHE
[IPaBWIBHOTO MHOIOTPAaHHMKA, NpaBWIbHAs NpU3Ma W NpaBWIbHAsA NHpaMuia,
NpaBUJIbHAS TPEYTroJibHAs MUpaMKJa U MPaBUIBHBIN TeTpa’p, KyO. [IpencraBnenue o
IIPaBWIbHBIX MHOTOIPDAaHHUKAaxX: OKTa’Jp, JoAeKa’dap H ukocadapyrue CedeHus
IIPU3MBI ¥ TUPAMHUIBI

7.5

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOM, MIIOCKOCTH.
OneMeHThl  CUMMETPUM B IUpaMMJaxX, HapajuleJenunenax, IpaBHIbHBIX
MHOI'OIPAaHHHUKAX

7.6

Bbruncnenne »1€MEHTOB MHOTOIpaHHUKOB: pé&0pa, auaroHanu, yriael. Ilnomans
OOKOBOW TIOBEPXHOCTH M TIOJHOW TOBEPXHOCTH TMPSMOM TPHU3MBI, IUIOIIAIb




OCHOBaHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MpsIMOM Npu3mbl. Ilnomans G0okoBOM
MOBEPXHOCTH U TOBEPXHOCTH TMPABWIBHOW MUPaMHJIbI, TeopeMa O IUIOHIaIu
yceuénnoil nupamuabl. [loustue 06 06béme. OObEM MUPaMUIbL, TPU3MBI

7.7

[TomoOHbIe Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOIIAISIMUA MOBEPXHOCTEH,
00BEMaMU TOTO0OHBIX TEJT

11 KUIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

6.1

[unmuaapudeckas MOBEPXHOCTh, 00pa3yroIie HUIMHIPUYECKON TMOBEPXHOCTH, OCh
MWIMHAPUYECKOW TOBepXHOCTH. LlumuHap: ocHOBaHMA W OOKOBask MOBEPXHOCTH,
00pa3yromias u OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

6.2

Konundeckas moBepXHOCTh, 00pa3yIoIie KOHUIECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYECKOW MmoBepxHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 0o0pa3ymolas U OCh,
ionaab OOKOBOWM M TOJIHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasyrolue u
BBICOTA, OCHOBaHHs U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: neHTp, paanyc, AMaMeTp, MIOMAaab TOBEPXHOCTH cdepbl. Blaumuoe
pacmosnoxeHue chepsl U MIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe, MIoIaah

cepsl

6.4

I/I306pa)i(eHI/Ie TCJI BpallICHUS Ha IMJIOCKOCTHU. PaBBépTKa OUIMHApPA U KOHYCa

6.5

KOM6I/IHaI_II/II/I TCJI BpallICHUS 1 MHOT'OI'PAHHHUKOB. MHOI‘OFpaHHI/IK, OIMCaHHBIM OKOJIO
C(I)epbl, C(pepa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJINU TCJIO BpAllICHUA

6.6

[Tonste 06 00wnEMe. OcHOBHBIE CBOiicTBa 00BbEMOB Ten. Teopema 00 0O0BEME
NPSIMOYTOJIBHOTO MapajuieNienunena u ciuencTeus u3 He€. O0bEM IMIMHAPaA, KOHYCA.
OO6béM 1mapa ¥ miomaiab chepol

6.7

[TogoOHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY TIONIAISIMHA TTOBEPXHOCTEH,
00BEMaMU TOO0HEBIX TEI

6.8

Ceuenust mwMHApa (MapajulebHO M TEPIEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CeUeHHUs I1apa

6.9

Bekrop Ha mmockoctM M B mpocTpaHCTBe. Cl0KEHME M BBIYUTAHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. PasnokeHne BekTOpa Mo TpPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBmiio napamenenunena. Penmenue 3a1ay, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsiMmoyronbHasi cucTtemMa KOOpAMHAT B mpocTpaHcTBe. KoopaumHaThl BekTOpa.
[Ipocreitimne 3amaum B KoOpAMHATaXx. YToa Mexay Bektopamu. CkansipHoe
MPOU3BEJCHUE BEKTOPOB. BBIYMCIEHHE YIJTIOB MEXKAY MNPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PEIICHUH TEOMETPUUECKHUX 3a/1a4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kona
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenne MerogaMm J10Ka3aTesbCTB, aIrOPUTMAMU PpELICHUS 3a7ad;
yMeHHE (QOpPMYJIUPOBATH U ONEPUPOBATh IOHATUAMHU: OIpPENEICHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, J10Ka3aTeJbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M NPOTUBOIOJIOXKHOE YTBEP)KICHHUE, NMPHUBOJUTH MIPUMEPHl U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOM WHJIYKLUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHHUS NPH PELICHUU 3aj1ay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIECHUW; YyMEHHE  OINEepUpPOBaTh
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  aJis
ONMCAHUS PEANBHBIX IPOLIECCOB U SIBJICHUN U IPU PELIEHUM 3a/1a4, B TOM
YyHClie U3 IPYIUX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHSIMMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 33]1aBaTh
U ONMCHIBaTh Tpadbl pa3IuYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a/1a1

YMeHue omnepupoBaTh HMOHATHSAMM: HAaTypalbHOE 4YHCIO, LEJN0e YHCIIO,
CTETIeHb C IIeTBIM TTOKa3aTelieM, KOpeHb HATYpaJbHOW CTENICHH, CTEIICHD C
palMOHATIBHBIM TTOKa3aTeNleM, CTENeHb C JeHCTBUTENBHBIM IOKa3aTeleM,
JorapupM dUYHWCIIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIIO, HPPAlMOHAIBHOE YHCIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, pAIMOHAIBHBIX, JEHCTBUTEILHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ACTMMOCTH, HAUMEHbBIINH OO
JeNuTeNlb W HauMeHblllee o0Imee KpaTHoe, anroput™M EBkimma mnpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMM TMO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHHS; YMEHHE BBIIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pPAallMOHAIBHBIX ~ BBIPQKCHHWH; yMEHHE  ONEPHPOBAaTh  IOHSATHSIMH:
MOCJIEI0BATENbHOCTD, apu(MeTHUecKass MpPOrpeccusi, TreoMeTpuyecKas

nporpeccusi, OECKOHEYHO YOBIBAIONIAs TE€OMETPHYECKasi IPOTPECCHs;




YMEHME 3a/laBaTh II0CJIEJJOBATEILHOCTH, B TOM 4YHCIE C IIOMOIIbIO
PEKYPPEHTHBIX (POPMYJ; YMEHHE ONEPUPOBATH MOHATUSMU: KOMILJIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCET
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOIUTH apuUPMETHYECKUEe JEHCTBUS C KOMILICKCHBIMH YHCIaMH,
MPUBOAUTH MPUMEPHI UCTOIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3%3, onpeieiauTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: pPALUOHAIBHBIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HX CUCTEMbI;, YMCHHC OIICPpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC Hpeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCpPaBCHCTBA W CHUCTEMBI C IIOMOLIBIO Pa3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; MPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHCTCMbI IJId PCIICHUA MAaTEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIMS, YETHOCTh (QYHKIMH,
HNEPUOJIMYHOCT (DYHKIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMH, KCTpeMyM (DyHKUIMH, HauOoJblllee M HAaUMEHbIIEEe 3HAUCHUS
(GyHKLIMU Ha MPOMEXYTKe, HempepbIBHas (YHKIMS, aCUMOTOTHI rpaduka
byHKIIMM, TiepBas U BTOpasl MpOU3BOAHAs (YHKIMH, T€OMETPUUYECKUN U
¢u3nueckuif CMBICT MPOU3BOJHOM, TepBoOOpa3Has, ONpeaenEHHbIH
UHTETpall; yMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHUE
BBIUMCIATh  NPOU3BOAHBIE  CYMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpaduky
(GyHKLIMU; YMEHHME HaXOIUTh MPOU3BOJIHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJIsi HCCIENOBaHMS (PYHKIIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HaueHUs (YHKIMNA; CTPOUTH
rpa¢uKi MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaJINW3a; MPUMEHATH MPOU3BOAHYIO JJIsi HAaxXOXKICHMsI HAWIydLIEro
pellleHUss B NIPHUKIAIHBIX, B TOM YHCJIE COLUAIBHO-D)KOHOMHUYECKUX U
bu3MYeCKUX 3a7a4ax; HAXOAUTh TUIOMAIU U O0BEMBI PUTYpP C MTOMOIIBIO

HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C




OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, 0OpaTHAs (YHKINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKOMA, KBajgpaTuyHas (QyHKuus,
panvoHanmbHass (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPHUYECKUE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIUH; YMEHUE CTPOUTh TpapUKH HM3yYEHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTOJIB30BaTh Tpa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4YeOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HHM;, BBIpaXaTh (OpPMyIaMH 3aBHCHMOCTH MEXAY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W rpaduKku (QyHKUWH U pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJaud pPa3HbIX THUIOB (B TOM YMCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJOTH, 33a4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYEHHOE pELICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3ylIbTAaTOB, YMEHHME MOJEIUPOBATH
peanbHbBlE CUTyallMM Ha S3bBIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE  MOJIEJIM C  HUCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH NOJTYUEHHBIA Pe3ysbTaT

YMeHue omepupoBaTh MOHSATUSMHU: CpelHee apupMeTHYecKoe, MeIHaHa,
HanOoJIbIlIee U HAMMEHBIIEe 3HAYEHUs, pa3Max, TUCIIEPCHsl, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYIO0 B TaOJMIaX, HA AUarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUH; MPEICTABIAThH
uH(pOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE [laHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpaduuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPpaUIECKH UCCIEA0BATh COBMECTHBIC

HaOJIOICHNUS C MOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue omnepupoBaTh MOHATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpapUUecKUX METOJO0B; NPUMEHSATh




GOpMyIbI CIIOKECHHSI U YMHOXEHHUS BEPOSITHOCTEH, (OpMyNy MOIHOM
BeposATHOCTH, (hopmyny bepHymm, koMOMHATOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHUEe, JUCIEPCHs W CTaHJAPTHOE OTKJIOHEHHUE
CIIyuallHOW  BENWYMHBI, (QYHKIHUW PpACHpENCICHUS W  IJIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeielieHUui; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pElIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIUX YHCEN, METOABI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJIUTH IPHUMEPHl TPOSIBICHHUS 3aKOHA
OONBINIUX YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OwmHOM  HbIOTOHA; yMEHHE  MPUMEHSTH
KOMOMHATOPHBIC (PaKThl U PACCYKACHUS VIS PEIICHUS 3ajad; OLICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHue onepupoBarb IMOHATHUSAMM: TOYKa, IpsMas, IUIOCKOCT,
MPOCTPAHCTBO, OTPE30K, JIYY, BEJIMYMHA YIJa, INIOCKUN YroJi, ABYTPAHHBII
YIOJI, TPEXTPaHHBIN YIOJI, CKPELIMBAOIIMECS NIPSAMBIE, MMAPAJIIEIBHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HJ'IOCKOCTGI\/'I, yrojia MeEXAay IpsIMbIMH,
YroJl MEXAY MNpsIMOM M IUIOCKOCTBIO, YroJd MEXIY IUIOCKOCTSIMU,
pacCTOAHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXIY MNPSIMBIMU,
pPacCTOSHUE MEXAY IUIOCKOCTSAMH; YMEHHE HCIIOIb30BaTh IIPU PELICHUH
3aaa4 U3Y4YCHHBIC q)aKTBI U TCOPCMbI INIAHUMCTPUHU, YMCHHUC OLICHUBATH
pa3Mepsl OOBEKTOB OKPYKAIOIIETO0 MHpa; CTPOUTH MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, peIIaTb

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4Un
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpPbI, 00BEM (GUTYPHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHE MHOTOTPaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOHpaMuia, (urypa M TOBEPXHOCTh
BpallleHHs, LMIMHIpP, KOHyc, map, cdepa, miomans chepsl, IIOmaib
IIOBEPXHOCTU NHUPAaMUAbI, NPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM KyOa,
IPSIMOYTOJIBHOTO NapajUlefienuIena, MNUpaMHUIbl, NPU3MBI, IWINHAPA,
KOHycCa, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,
NapajuleJbHbIE OCHM WJIM OCHOBAHHIO, CEYEHHME Iapa, IJIOCKOCTH,

Kacaromasicss  cepbl, IWIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEueHUe




MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHUE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIupoBaTh ONpeAeNeHUs] U3y4yaeMbIX (UTYp, BBIIBUTATh THUIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE NPOBOAMUTH KiaccHupUKanuioo GuUryp Imo
pa3jaMyYHBIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE

IMOCTPOCHUA
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YMeHne onepupoBaTh MOHATHSIMH: JBWXKEHHE B  IPOCTPAHCTBE,
NapajuIeNbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3zoBaHue MoA00Us, TOA00HBIE (GUTYPBI; YMEHHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh N'E€OMETPUUYCCKHE OTHOIICHHS TIPU
peIICHUN 3a/la4y; HAaXOJWUTh T'C€OMETPHYECKHE BEIUYHMHBI (JTMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YUYEOHBIX MPEIMETOB H
U3 pealbHOW JKU3HU;, YMEHHE BBIUUCISTH T€OMETPUUYCCKUE BEITUYUHBI
(nmvHA, yroJ, IJIOMAAb, OOBEM, IUIOMIAL TMOBEPXHOCTH), HCIONb3Ys
W3YYCeHHBIE (OPMYJBI M METOMABI, B TOM YHCIE: IUIONaJb TOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TApaJUIeNICIUIeIa, TUPAMUIBI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHne ornepupoBaTh MOHATHSMU: MPSAMOYTOJIbHAS CHCTEMa KOOPAHMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpAa Ha 4YHCIO, pa3jioKeHUE BEKTOopa Mo 0Oaswucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE MPOU3ZBEACHUE, YIroJd MEXIY
BEKTOpAaMU;, YMEHHUE HCIOJIb30BaTh BEKTOPHBIH M KOOPAWHATHBIA METO/T

JAJId pCHICHU TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMCcTOB
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YMenue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTO AJid PCIICHUA 3alav4r; IOHUMaHUC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOAHBIX H O6H.[€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHEC pacClioO3HaBaThb IIPOABJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MAaTeMaTHUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucia v BEIYUCIEHUS

11 Harypanbhble u nenble yncna. [Ipu3Haku 1eIMMOCTH TETBIX YHCel

12 Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECSATHYHBIC JPOOH, MPOICHTHI,
' 0eCKOHEYHBIE TIEPHOINIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaJlbHOW CTereHu. J{eHCTBUS ¢ apuMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Cremniens c 11ebIM MokaszaresieM. CTeneHb ¢ paloHaIbHBIM oKazaTeneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPaAIbHBIE JIOTapUPMBI

JeiicTBuTenpHble uncna. ApupMeTHdYecKHe oOnepalud ¢ JeHCTBUTENbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCICHS, TIPABUIIa OKPYTIICHHS, IPUKUIKA M OLIEHKa
pe3yJibTaTa BEIYMCIECHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KowmmnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Llenbie u 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CHcTeMbl U COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHU

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeeTuTenh MaTPULI
3 OyHKIMH U TpaduKH




OyHknus, cnocoOwbl 3amanus Gyaknuu. ['padux ¢yHknmu. BzammHOo oOpaTHBIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OOnacte ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkuumu. Hymum ¢yHkuumm.
3.9 [TpomexxyTkn  3HaKoONocTOsIHCTBA.  IIpoMeKyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcuMmntorel rpadukoB ¢Gynkuuid. CpoiictBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajiuza
4.1 [TpousBonnas Gpynkiuu. [Tpon3BoaHbIe SIEMEHTAPHBIX (HYHKINH
[IpumeHenne NpPOU3BOAHON K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxkieHne HanGoJpIIero 1 HaMMEHbUIEro 3HaueHus: QyHKIMM Ha
oTpe3Ke
4.3 [TepBoobpaznas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoXxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
1.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tesna 1 MOBEPXHOCTH BpaIIEHHUS
7.5 KoopaunaTsl 1 BEKTOpPBI
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