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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTAapHOTrO LuKiIa. IIOCKONBKY JIOTHYECKOE MBILNUICHUE,
dopmupyeMoe TpH HM3YYEHUH OOYYAIOIIMMUCS TOHSATHWHBIX OCHOB TI'€OMETPUH, IpPH
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OIPOBEPraTbh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lady €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Ilenb ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOaEHHOM ypOBHE —
pa3sBUTHE WHIUBHyalIbHBIX CIIOCOOHOCTEH OOy4arolMXCsl MpPU H3YyYEeHUM TIEeOMETpUH, Kak
coCTaBJIAIOLIEH mNpeaMeTHON obOnactu «MaremaTnka U MHQOpPMATHKa» yepe3 olecrneyeHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha YIiyOJIEHHOM YPOBHE, PACIIUPSIOIINMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

¢dbopMHpoBaHHE NPEJCTABICHHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTUYeCKUX MOJENSAX, IO3BOJISIIOIIMX OMNKMCHIBaTh W H3y4aTh pa3Hble  SBICHUS
OKpY’KaIoIIero MHUpa, 3HaHHE MOHATHHHOrO amnmapara 1o pasgeny «CrepeoMerpus» yd4eOHOro
Kypca r€OMEeTpHH;

¢dbopMHpoBaHHE YMEHHsI BJIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEaTbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPALIEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopMupoBanue NOHMMaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTUYeCKUX TeOopHuil, GOopMHUpOBaHHME MOHMMAHHUS POJU AKCMOMATUKH TPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JIOKA3aTEIbCTB M aJITOPUTMOB PpEIICHUS,
YMEHMSI HX TPUMEHATh, MPOBOJUTH JIOKA3aTelIbHbIE PACCYKIEHUS B XOJA€ pelIeHUs
CTEpEOMETPUYECKUX 337ad U 3aJad C T[PaKTHUYECKUM cojepkaHueM, (opMupoBaHHE
OpeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB NpU OOOCHOBAaHMM MaT€MaTHYECKHX
YTBEPKACHUM U POJIM aKCMOMAaTUKH B IIPOBEJECHUH JI€YKTUBHBIX PACCYyXICHU;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

¢dopmupoBaHrue (HYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHHS
pacrio3HaBaTh IPOSIBICHUS TE€OMETPUUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYALUsIX W IPU U3YYEHHUM JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEaJIbHBbIX CHUTYallU, HCCIIECIOBAHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIU [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KAaTEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpanHukm», «Tena
BpanieHus», «BeKTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J[BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayO0néHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JOTHYECKHX YMEHUH
pacripeniesiieTcsi He TOJBKO TII0 COJACpXKATelIbHBIM JIMHUSM, HO W MO TojxaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylibTaTaM OCBOCHUS
OenepasibHO pabouell MPorpaMMebl, pacrpene’éHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHM30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIbHO M TOCTYIMATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHIO TE€OMETPUH HA YIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBUIYaTbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTbh yriayOn€HHOEe M3y4yeHUE TEOMETPUM  Kak
cocTaBisolIeil yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3yYeHHUS MaTeMaTUKU ¢ Y4ETOM BBIOOpa
Oynymeit mpodeccuu, odecrieunBas MPEeeMCTBEHHOCTh MEXAY OOIIMM U MpodeccrOHATbHBIM
o0pa3zoBaHHEM.

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



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs OpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMApAJUICIIbHBIE IIPSMBIE B IIPOCTPAHCTBE, NAPAUICIBHOCTh TPEX
OPSMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe UM LEHTPAJIBHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MApajIeIbHOTO POEKTUPOBAHMSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapaienbHOCTh IJIIOCKOCTEN: NapajuleibHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX II0CKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’p, NapajuleIeIuIe], IOCTPOCHUE CEUEHU.

IlepneHAUKYIAPHOCTE IPSAMOM M IJIOCKOCTH:  IIEPIEHIUKYISAPHBIE IPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 TVIOCKOCTH, MPOEKIUs (PUIYpHI HA IIIOCKOCTb.
IlepneHquKyISIPHOCT TUIOCKOCTEH: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIocKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIuibl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIA YT OJI, IMHEWHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KpaTyailluime Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBenHass Teopema Iludaropa. Ilupamuma: n-
yrojipHasi NUpaMuia, IpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
MpaBUIBbHON TNUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: IMPAaBHIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMuJia, paBUiIbHAS TPEYroJibHAs MUPaMUJIa U MPAaBHIbHBIN TeTpasap, kyO. [Ipeacrasienue
O MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa’Jp, NJOAEKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3mbl. [lnomans OGOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNPaBUIBHOM MHOTIOIPDAaHHHKE: CHMMETPHUS MapajuIe]ICUIEend, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIbHON TUPAMU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO
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BEKTOpOB. JlelicTBUS C BEKTOpaMM: CJIOXKEHHE M BBIYMTAHUE 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. Teopema O pa3loKEHUM 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

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cgepe. U300paxeHune Ten BpallieHUs Ha MII0CKOCTU. Pa3BépTka nunuHapa u konyca. CuUMMeTpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOTr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0cKOCThIO. [IoHATHE MHOTOTpaHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chephl, BIUCAHHOH B
MHOTOTPaHHUK HJIM TEJIO BPAILCHMUS.

[Inomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpactBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodus, romoTeTus. PemeHue 3amad Ha IUIOCKOCTH C HCIIOJIb30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
IPOXOJAIINE Yepe3 BEepIINHY), CEYSHHUs Iapa, METO/bl IMOCTPOEHUS] CEYEHMH: METOJ CIEOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHA. IIpsiMoyronbHas cucrema KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOJA MpHU
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

IBwxkenust mpoctpanctBa. OroOpaxkenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUU. Buapl NBMKEHUI: MapajuleNbHBIA IEPEHOC, LEHTpalbHAasi CHMMETPHS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus noxpodus. [psmas u chepa
Olinepa.



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

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, TPOLEAYp TPa)kIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNMCKOMN IPa’kJaHCKOM MIAEHTUYHOCTH, YBAXKEHHS K MPOLUIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHMWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOTO  Hapona, cHopMHpPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKH U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIMTAHME:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMaTHUECKHUE 3HAHMsI B MHTEpecax 37J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHITHSIX CIIOPTUBHO-030POBUTEIHHON IEATEITLHOCTHIO;

6) TpynoBoe BocnnuTanue:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K pa3iuuHbIM cepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccur W peann30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOrHYeCKOoe BOCTIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COILHUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUU IS pelIeHUs 3a1ad B 00JacTH OKpY’Kalollled cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAaKTUKH, MTOHUMAaHHE MAaTEMaTHUYeCKOW HayKH Kak cQepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE INPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUH, OTHOWIEHMH MEXAY MOHATUAMH, (OpMyIUpoOBaTh ONpENENeHUs MOHATHM,
yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C HMCIIOJB30BAHUEM 3aKOHOB JIOTMKH, IENYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHSI U BBIBOJBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3amgaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUI MHCTPYMEHT NO3HAHMs, (OpMYyIUPOBATH
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUYHe, MpoljeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHMYeCKOro OOBEeKTa, SBJIEHUS, IPOIIECCAa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOPMYyITUpPOBaTH 000OIIEHNS U BBIBOJBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyUEHHBIX PE3YJIbTaTOB, BBIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(PUIMUTH MHPOPMALUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC MU IS
pEILIEHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THUIIOB, AHAJIM3HPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,



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

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

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX U HHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMbI, TPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOMCK PELICHUs, CONOCTABISATH CBOU
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHajIora, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/7a4 NpPE3eHTAUH |
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaThb M KOPPEKTUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJ/Ib, SMOLUOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HX pPE3yIbTaTOB, BIAJETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ybTaTa PelIeHNss MaTeMaTHUeCKON 3aj1auu;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIECHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MLeIM M YCIOBHSIM, OOBSICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBa KOMaHJAHOW M MHIUBUAYaJIbHONH pabOThI IpU
pelmieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIeCC U PE3yIbTaT paboThl, 0000IIaTh MHEHHUST HECKOIBKHX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4IEHaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYJINPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiacca o0yyaromuiicss HAyIuTCs:

CBOOOJTHO ONIEPUPOBATH OCHOBHBIMH MOHSATHAMHU CTEPEOMETPUH MIPH PEIICHUH 33134 U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUIA;

OPUMEHATh AKCHOMBI CTEPEOMETPHUH W  CIEACTBHS W3 HHUX T[PH  PEUICHUU
reOMETPHUYECKUX 3a]1a4;

KJIaccu(UIUPOBaTh B3aUMHOE PACIIONIOKEHHIE MPSAMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKTY MPSIMOH U MJIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh OHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJTHO PACMO3HABATh OCHOBHBIC BHbl MHOTOTPAaHHHMKOB (TIpH3Ma, NUpPaMUjA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIaccu(pUIUPOBaTh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS IS KIacCU(UKAIIH;
CBOOOJTHO ONEpPUPOBATH MOHSTHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITOJIHATH HapaJJIeNIbHOE, IICHTPAIbHOE U OPTOrOHAILHOE MPOEKTUPOBaHKEe GUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHUS MHOTOTPAaHHHKOB Pa3IMYHBIMU METOAAMH, BBIIOIHATEH (BBIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUpaMUia),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: CHUMMETpPHUS B IPOCTPAHCTBE, LEHTP, OCh HU
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBITIOJIHATE ICHCTBHS HA/I BEKTOPAMH,

pewmiath 3ajJaud Ha JIOKa3aTeIbCTBO MAaTEMaTHUECKUX OTHOIIEHUM M HaXOXXICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33/]1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

NPUMEHSATH MPOCTEHUIIIIE TPOTPAMMHBIE CPEACTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI TIPY PEIICHUN CTEPEOMETPHUECKUX 3a]1ad;

U3BIICKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBaTH  HHMOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEACTABICHHYI0 Ha 4YepTekax |
PHCYHKaX;

OPUMEHATh TOJYYEeHHBbIE 3HAHUS Ha NPAKTUKE: CpPaBHMBATh U aHAJIM3UPOBATH
peanbHBIe CUTYAIlMH, TPUMEHATh W3YYEHHBIE MOHSITHS B TPOIECCE MOMCKA PEIICHUS
MaTeMaTHYecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TreOMETPUYECKUX IOHATHH W TEOpeM, ammapara anreOpbl, pemraTth MpPaKTHYeCKHe
3a/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM reOMETPUIECKUX BEINYNH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHHM KaK COCTaBHOM
qacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OMEpPUPOBATH MOHATHIMH, CBSI3AaHHBIMU C LIMJIUHAPUYECKONW, KOHUYECKON U
cheprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

OTIEPUPOBATH TMOHATHIMHU, CBSI3aHHBIMH C TEJAMH BPAICHHS: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBarth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCcu(UIIMPOBATh B3aUMHOE PACIOI0KEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIISAITh BEIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJI BpPALICHUS, OOBEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJTHO OTIEPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TEJl BpPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHMCAHHBIA OKOJO chepsl,
cdepa, BicaHHAss B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIUKCIISTH COOTHOIICHHS MEXAY IUIONIAIIMU MOBEPXHOCTEH U 00BEMaMH MOJOOHBIX
Ten,

n300paxarh u3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB HPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BJICKATbh, UHTEPIPETHPOBATE M INPeoOpa3OBHIBATH UH(POPMALINIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha uepTexkax u
pPHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIH Ha/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT;

pemaTte TEeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXIy TNPSIMBIMH H
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOYKM J0 IUIOCKOCTH, B IIEJIOM, Ha
pUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHNN;

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C JIBUKCHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBITIOJTHATh HM300paXCHUsT MHOTOTPAHHHKOB W TEN BpAlICHUS TPU TapaIeTbHOM
nepeHoce, MeHTPATbHONH CHMMETPUH, 3€PKATbHOH CHUMMETPHH, TIPU MTOBOPOTE BOKPYT
IPSIMOiA, TpeoOpa3oBaHus MTOA00HS;

CTPOUTh CEYCHUS MHOTOTPAaHHUKOB W TeJ BpAllEHUS: CEYCHHS IHIMHIpPA
(mapamienbHO W MEPIEHAUKYIIPHO OCH), CEUeHHs KOHYyca (MapajuieIbHbIe OCHOBAHHUIO
U TIPOXO/IAIIINE Yepe3 BEPIINHY), CEUEeHUS 11apa;

UCIOJIb30BaTh METOJbl TOCTPOCHHUS CEYEHHUH: METOJl CJEIOB, METOJ BHYTPEHHEro
IPOEKTHPOBAHUS, METO]] TIEPEHOCA CEeKYILEeH MII0CKOCTH;

JTOKa3bIBaTh T€OMETPUIECKHE YTBEPIKIACHUS;

OPUMEHATh TeOMETpHuYeckue (HakThl I pEIleHUs] CTepPEeOMETPUYECKHX 3ajad,
MPEIIOJIATa0IINX HECKOJIBKO IIaroB PEIIeHUs, €CIIM YCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pelath 3aJayd Ha J0Ka3aTelbCTBO MaTEMaTHUYECKUX OTHOIICHHH W HaXOXACHHE
FeOMETPUUYECKUX BEJIUYUH;
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HNPUMEHATH IPOrPaMMHBIE CPEJICTBA U HJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI ITPH
pELICHUH CTEPEOMETPUIECKUX 3a/1aY;

INPUMCHATH IIOJYUCHHBIC 3HAHHMA Ha IMPAKTUKC: CpaBHHUBATb, AHAJIW3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMEHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B IIpolecce IIOMCKAa pEHICHHs MaTeMaTHYeCKu C(HOPMYITHMPOBAHHON TPOOIEMBI,
MOZACIINPOBATE PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C HCIIOJI30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara aureOpsl,
pemaTh NpaKTUYeCKue 3aa4u, CBSI3aHHbIE C HAXOXK/IEHHEM I'eOMETPHYECKHUX BEITMYMH;
HMCTh IPCACTABJICHHUA 00 OCHOBHBIX JTamax Pa3BUTHA TCOMCTPHUU KaK COCTaBHOM
qacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTre/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSAMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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11 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606III€HIfC " 15 1
CHUCTEMaTHU3aIUs 3HAHUM
3 O6bEéM MHOTOTpaHHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHwME, 0606meHI/vIe " 17 9
CUCTEMaTH3aI1s 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKE IJIOCKOCTH, MapalieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
[paBuIia H300paKCHUS Ha PUCYHKE
TUTOCKOCTH, MapauICIbHBIX TPSIMBIX
(OTpe3KoB), cepeInHbI OTPE3Ka
[MousTHSA: TIEpeceKaroIIuecs IOCKOCTH,

nepeceKarommecs npsaMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepecekarommecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHUKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
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CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs TPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. M3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pebpa. N3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CEYCHUT Pa3HBIMHU IIBETAMU

14

Meton cienoB uisl IOCTPOEHUS CEUEHUI
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15

Meroa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I " 3aIl1iCh HI1aroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

IToBrOpenue manumerpun: Teopema o
PONOPIMOHANBHBIX OTpe3kax. [Tonobue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Memnemnasa. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4eprexax. Mcropus pazsutus

17




IJJAHUMETPUU U CTEPEOMETPUH

23

24

25

26

27

28

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumnoe pacrnonoxeHue npsiMbix B
npoctpanctBe. CKpelBaronecs
npsmblie. [Ipru3Haku cKkperuBaromuxcs
npsambix. [lapannenbHbie npsMble B
IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€MHCTBEHHOCTH TIPSIMOM IMapajuIeIbHON
JAHHOM NPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIICH Ha JaHHOMN
npsMoi. Jlemma o nepecedeHumn
MapajuieTbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTb TpeX MpsiMBIX. Teopema o
TpEX MapajuieabHbIX NpsMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
MpoeKTHpoBaHus. M300paxkeHne pa3HbIX
¢buryp B napayuieabHON MPOEKIUN
[enTpanbsHas npoekuus. YToui ¢

COHaITpaBJICHHBIMU CTOPOHAMMU. Yron
MCKAY NPSAMBIMHA

29

3agaun Ha 10KA3aTeIbCTBO U
HCCIIENOBAHNE, CBA3aHHEIE C
PacIoJI0KEHUEM MPSMBIX B TPOCTPAHCTBE

30

ITonsATHA: MapauIeIBHOCTD NPSIMOM U

18




IJIOCKOCTH B TIpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM 1
IJI0CKOCTH

31

FCOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha BBIYHMCICHHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
mapalyiCJIbHOCTBIO IIPAMBIX U IIOCKOCTEH
B IIPOCTPAHCTBEC

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJJIENBHOIO IPYrou npsimoit. Pacuér
OTHOIIICHUI

33

[TapannenpHas npoeKLHsl, IPUMEHEHUE
U1 IOCTPOEHUSI CEUeHM KyOa 1
napauienenumneaa. CBoncTaa
napajuiefienune1a u Ipu3Mbl

34

35

36

37

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
mapajiyiCJIbHOCTH ABYX MJIOCKOCTEH

Teopema 0 napajuIeIbBHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOASALIEN
yepes3 TOUKY, He MPUHAIICKALYIO TaHHON
IIJIOCKOCTH U CJIEJICTBUA U3 HEE

CBoiicTBa napamienbHbIX INIOCKOCTEN: O
MAPAITIENBHOCTH MPAMBIX [IEPECEUCHUS
IIpU NIEPECEUCHUU JBYX MapalIeIbHBIX
IUIOCKOCTEMN TPEThEU

CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEH: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX,

19




3aKJIIOYEHHBIX MEXKY I1apajuleIbHBIMU
IJIOCKOCTSIMU; O NTEPECEUEHUH NPSIMOM C
JABYMs ITapaJUIEIbHBIMU IUIOCKOCTAMH

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPUS
HPSIMOYTOJIBHOTO TPEYrOIbHIKA

CBoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napaJesenumnena

41

42

43

44

45

Brruuciienue uiH OTPE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSMOH U
IIJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IJI0CKOCTH

TeopeMa o Cyi1eCTBOBAaHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IJIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[11nockocTH ¥ IepNeHAUKYISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

47

IlepnieHqUKYISAp U HAKJIIOHHAS.

20




ITocTpoeHune nepneHuKyIsipa U3 TOYKH Ha
IPSIMYIO

[lepnieHqUKYISp ¥ HAKJIIOHHAS.

48 [TocTpoenue neprneHauKkyspa U3 TOYKU Ha
PSIMYIO

49 Teopema o Tpéx neprneHaAnuKyIApax
(npsimast u oOpaTHas)

50 Teopema o TpEX NMepneHAuKyIIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMH
ITouck neprneHaAuKyYIIpHBIX MPSIMbIX C

52 ITOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuennii kyoa, MpU3MBlI,

54 MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyoa, Ipu3Msl,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJIBHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBHO IIockocTu. [lnockoctn
CUMMETpPUN B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHAuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér

paCCTOHHI/II\/'I OT TOYKH JO IIJIOCKOCTH
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59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

60

61

62

CriocoObl OIYCTUTh MEPIICHANKYISPHI:
CUMMETPHUS, CABUT TOUYKHU IO
MapajuIeIbHON IIPSIMOU

CaBur 1o HenapauieJIbHOW NpsiMOH,
M3MEHEHHUE PACCTOSIHUIMA

KontponbHas padota "B3anmuoe

PacCMoJIOKEHUE MPSMBIX U TUIOCKOCTEH B
npocrtpaHctae"

63

[ToBTOpEHME: Yyroy Mexay NpsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMUCH IPAMBIMU B
MIPOCTPAHCTBE

65

66

FCOMeTpI/I"IeCKI/IC MCTOAbI BEIYUCIICHUA

yriia MCXKAy NpAMbIMU B MHOT'OI'paHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

67

[Tepnenaukynspasle m1ockocTH. CBONCTBA
B3aMMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHmKyISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepECEeUCHMs IBYX MIOCKOCTEN
MEPIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH

69

[IpsiMoyToNBHBIN Mapajuienenunesn; Kyo;

22




HU3MEPEHMUS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiejenumena

70

71

72

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajulesIenuIe1a v CIeCTBUE U3 Hee

CrepeoMeTpuyecKre U NpUKIIaIHbIe
3aJlauM, CBA3aHHbBIC CO B3aUMHBIM
PaCMOI0KEHUEM MPSMBIX U TUIOCKOCTH

HOBTOpeHI/IeZ CKpCIIUBAOIIHUECA ITPSAMBIC,
mapayiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

73

[Tapa napasienbHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1y CKPEIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUSIX

74

75

76

77

PaccrosiHue OT TOYKH J10 TNIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TUIOCKOCTH

Beluncrnenne paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblid yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIjia

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbnas padota "Y1 u
paccrosaHus"

79

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
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U €70 DIIEMEHTHI"

[Tupamuna. Buasl nupamua. [lpaBunsnas

80 1
nupaMuia

81 [Tpusma. IIpsimast u HAKJIOHHASI TPU3MBI. 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Beimykiibie MHOTOrpanHukd. Teopema 1
Ditnepa
Beimykiibie MEOTOrpanHuKd. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTtponsHast padbora "MHoOrorpaHHUKH" 1

86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuiio napamenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

93 Brrauciienue yria Mexmay BEKTOpaMu B 1
MPOCTPAHCTBE

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

95 [Ipocreiimme 3aga4u ¢ BEKTOpaMu
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96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1
98 O06o01IeHre U cCTeMaTU3alus 3HAHUN 1
99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 HroroBas koHTpobHas paboTa 1
101 Hrorosas kKoHTpoOIJIbHAsE paboTa 1
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTsbI
pecypchl

1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1

Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansgpHoe 1

IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1

MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1

IIPOXOJALIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousBeneHue 1
8 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1

MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MporpaMMHUpPOBaHUE
10 AHaJIUTUYECKUE METOBI pacuéra yria 1

MEXy MPSMBIMHA B MHOTOTPaHHUKAX
1 AHanuTHYeCKHEe METO/Ibl pacuéTa yria 1

MCKAY MIIOCKOCTAMU B MHOTOI'paHHHKaxX
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@opMyia pacCTOSSHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOPAWHATAX

13 Haxoxnenue paccTostHui OT TOUKH 710
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHui OT TOUKHU 710
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonTponbHas padota "Ananuruyeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKH

17 CeueHusi MHOTOTPaHHUKOB: METO/T CIIEZIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannensHble MPSIMBIC U TITIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMU
[TepnengukynsipHBIC IPSIMBIC H

99 TJIOCKOCTH: CTaHapTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenqukynsipHbIE TIPSIMBIE U

23 MIJIOCKOCTH: T€OpEMa O TPeX

MePIEeHIUKYIIApax

27




24

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [IIUH B
MHOI'OIPaHHUKAX

25

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 17151
Iomaaen, CoOoopakxeHust Moa00us

26

27

28

[ToBTOpEHHE: MIOIIAAN
MHOTOYTOJTLHUKOB, ()OPMYJIBI JIS
TIomaaen, COoOpakeHHs OT00MS

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TIOIIAIA TTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

30

31

32

KonTponbnas padota "[loBTOopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTI'OTPaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesenumnena

3amaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yTia

33

CrepeoMeTpHUecKHe 3a]auu, CBSI3aHHBIC C

00BEMOM TIPSIMOYTOJIBHOTO
napaiesienumnea
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HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C

34 BBIYMCIICHHEM 00BEMA TPSMOYTOJIBHOTO
napajuiesienuneaa

35 O0BEM npsIMOIt TPU3MBI

36 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IPSIMOI MPU3MBbI

37 [TpuknanHbIe 3a1a49M, CBSI3aHHBIC C
00BEMOM TIPSAMOIA TPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO

38 onpeaenéHHoro uarerpana. OobéM
HAaKJIOHHOH IPU3MBbI
Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 ornpenenéHHoro uHrerpaina. O0bEm
A PAMH/TBI

40 dopmyna 00béma nmupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpHUUeCKre 3a]]a4, CBA3aHHBIE C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpHUuecKre 3a7a9u, CBI3aHHEIE C
00BEMaMU MUPaAMUJIBI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBS3aHHBIE C 00BEMOM HAKIIOHHOH

44 " 0
TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI

Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI
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[Tpumenenne 00bEMOB. Brruncienue

46 paccTosiHus A0 IIOCKOCTH

47 KonTponbras padota "O0béM
MHOrorpaHHuka"
Hunuaapuyeckas MoBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MMOBEPXHOCTHU

49 Hunuuap. [psmoit KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTH HUIUHIPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHHMYECKOU noBepxHocTH. Konyc

51 Ceuenune KOHyca MIOCKOCTHIO,
napajuieJIbHON TNIOCKOCTH OCHOBaHUS

59 VYceuénnslil konyc. M3o006pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuyecKHe 3a1a4u Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHU HMUIUHAPA, KOHyCa
CrepeomeTpuyecKHe 3a1a4u Ha

56 JI0Ka3aTeILCTBO M BEIYMCIIEHNUE,
MMOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa

57 [Ipuknaguelie 3aa4n, CBSI3aHHbBIE C

MUJIMHAPOM
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58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
OUJINHAPOM

59

60

Cdepa u map

[Tepecedenue chepsl U mapa ¢
wiockocThio. Kacanwue mapa u cdepbl
IUIOCKOCTBI0. But 1 n3o0pakeHue mapa

61

[epeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u chepsl
IJI0CKOCTHIO. Buj 1 n3o0paxenue mapa

62

63

VYpasaenne chepsl. [Lomans chepsr u eé
yacTeu

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHNE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

66

67

68

[TpuknagHelie 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHME: OKPYKHOCTH Ha INIOCKOCTH,
BBIYMCIICHHS B OKPY>KHOCTH, CTAaHJAAPTHBIE
og00us

Paznmuunsie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OIrpaHHUKOB

69

3agaum o Teme ""Tena U MOBEPXHOCTH
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BpauieHus"

70

71

3agaum o Teme "Tena 1 MOBEpXHOCTH
BparuieHus"

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mummHIpa. Teopema 06 00béMe
IpsAMOro qujMHApa

73

74

Brruuciienue 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uHTerpaita. O0neEM
KOHYca

ITmomany OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpHuyuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIMIIMHAPA,
KOHYyca

76

77

[Ipuknagueie 3agaun o Teme "OO0bEMBI U
TIJTOIAIM TTOBEpXHOCTEN Ten"

O0BEM mapa 1 1apOBOTO CEKTOPA.
Teopema 06 06véme mapa. [1nomans
chepnl. CTepeoMeTprUIeCcKre 3a/1a4H,
CBSI3aHHBIE C BLIYUCIIEHHEM 00HEMOB
11apa, IrapoBOro CerMeHTa M MIapOBOTO
CEeKTOpa

78

[Tpuknanueie 3ana4n mo Teme "OObEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
momaasio cepbl. COOTHOMIEHUS MEXKITY
TJIOIIA ISIMU TTOBEPXHOCTEH U 00bEMaMK
MOIOOHBIX TE
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79

80

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa 1pu mo100mm.
CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB Tell U TUIOIIA e
MOBEPXHOCTEM

KonTponbras pabora "[Tnomanu
MOBEPXHOCTU ¥ 00BEMBI KPYTJIbIX TeT"

81

82

83

JiBu>xeHust npoctpaHcTBa. OToOpakeHus.
JIBvmkeHHs U paBeHCTBO Guryp. O0mme
CBOIWCTBA JBHKCHUI

Bupl nBukeHnil: napauiebHbII
MePEHOC, IIEHTPaIbHas CHMMETPHSI,
3epKajibHasi CHMMETPHSI, TOBOPOT BOKPYT
psIMOM

[Ipeobpa3zoBanus nogodus. [Ipsmas u
cdepa Ditnepa

84

FGOMeTpI/ILIeCKI/Ie 3ala41 Ha MPUMCHCHUC
JABUIKCHUA

85

86

87

Kontponbnas padota "Bektops! B
pocTpaHcTBe"

Oo6o6maromiee noropenue 11 noHATUH U
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"[TapaitenbHOCTDh MPSAMBIX U TIIOCKOCTEN
B MpocTpaHcTre"

Ob6o06maromiee noropenue 11 noHATUH U
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTHU3allNs 3HAHUHN:
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"BexTopsl B mpocTpaHcTee”

88

89

90

91

92

93

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BexTopsl B mpocTpaHcTee”

O6o06maromiee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTEMAaTH3aI[1s 3HAHUMH:
"O6beM MHOTOTpaHHUKA"

Oo6o06muaromiee noropenue 11 noHATUH U
METO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"ITnomaayu moBepXHOCTU U 0OBEMBI
KpyTribIX Ten"

Oo6o06muaromiee nopropeHue 11 noHsATU U
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"[Tmomrany MOBEPXHOCTH U OOBEMBI
KpyrJbix ten"

Hrorosas KOHTPOJIbHAA pa60Ta

94

95

WroroBas koHTpoJsIbHAs paboTa

[ToBTOpeHue, 06001IeHNE 1
cUucTeMaTu3alus 3HaHUN

96

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
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HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
97 HayKU U €€ pojb B PA3BUTUU

COBPCMCHHBIX MHIKCHCPHBIX U
KOMIIBXOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
98 HAyKH U €€ POJIb B pa3BUTUHU

COBPCMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
99 HAyKH U €€ POJIb B pa3BUTUHU

COBPCMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
100 HayK{ U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
101 HAyKU U €€ poJib B Pa3BUTUU

COBPCMCHHBIX WHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUN KaK

HAyKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U

102

KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10

102




[NPOT'PAMME
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero 001ero 00pa3oBaHus
pe3yjabTara
7 ['eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEJACTBHSI M3 HHUX IPHU pEIICHUU
' reOMEeTPUUECKUX 3aa4
73 OnepupoBaTh TOHATHAMH: TAPAIUIETBHOCT U MEPIEHAUKYISPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYIPaHHBIA Yroi, T'paHM ABYI'PAHHOIO YIJja,
7.5 peOpo BYrpaHHOro yIia, JUHEHHBIM yroja JBYTpaHHOrO yIJa, rpajgycHas
Mepa JBYIpaHHOTO yIiia
76 OnepupoBaTh MOHATUSAMU: MHOTOIPAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PAaHHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MIPaBHIIbHBIH MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHHMKOB (IIHpamMuaa, MpU3Ma,
' IPSIMOYTOJIBHBIN Mapajienenunen, Kyo)
KnaccupunupoBarb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHUS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPDAaHHHUKH, TTPABUJIHHBIC
MHOTOTPAaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApajlICIICITUTIC IBI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIEI TIOCTPOCHUSI CEUYEHU MHOTOTPAHHUKOB, MCIIOJIB3YS
' METO/1 CIIEI0B
CtpouTh ce4YeHHUs MHOTOTPAHHMKOB METOJOM  CII€OB, BBIOJIHSATDH
7.11 (BBIHOCHBIE) IMJIOCKHE YEPTEXH M3 PHUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXXJAECHHWE T'€OMETPUUYECKUX BEIUYMH MO oOpasuam
WIA aIrOpUTMaM, IPHUMEHSS HW3BECTHHIC AHAIUTUYECKUE METOMAbl IpH
7.12 peLICHUH CTAaHJApTHBIX MaTeMaTHYeCKHMX 3a7ady Ha  BBIYHUCICHUE
paccTOSHUN MEXIy ABYMS TOYKAMH, OT TOYKM O TPSAMOH, OT TOUYKUAO
IUIOCKOCTH, MEX/ly CKPEIMBAIOIIUMUCS MPSAMBIMU
Pemate 3a7aun Ha HaXOXKIACHHWE T'€OMETPHUECKUX BEIUYMH MO 0Opasnam
713 WIA aIrOPUTMaM, IPHUMEHSAS HW3BECTHHIC AHAIUTUYECKUE METOMAbI IpH

pEIIeHUH CTaHJAPTHBIX MAaTEMaTUYeCKMX 3aJad Ha BBIYKMCICHHUE YIJIOB
MEXY CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXKIY MPSIMOW U IUIOCKOCTBIO,
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MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 nupamMua) ¢ MpUMEHEHHEM (OpMYJ, BBIUUCIATH COOTHOIICHUS MEXIY
IUIOINAISIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATUSAMU: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCb M
' IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYDPBI
W3Bnekarp, mnpeoOpa3oBbIBaTH W HMHTEPIPETUPOBATh WH(POPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeACTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh reoMeTpudeckne (AKThl Ui PEHICHHS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEAIoiararolluX HECKOJbKO IIaroB pELICHUS, €CJIH YCIOBHS
NPUMEHEHHS 33J]aHbI B SBHOH popme
718 [IpumensTh  mpoCTeillline MpOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIIEHUH CTEPEOMETPUIECKHX 3314
719 [TpuBoaUTE HpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
' JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHATH MOTyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJIH3UPOBATh peajbHbBIC
CUTYallMH ¥ MPUMEHATh U3YYCHHBIC TIOHSATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTH4eCKu CHOPMYITUPOBAHHON MPOOIEMbI, MOJICIHPOBATH PEabHBIE
7.20 CUTyallul Ha s3bIKE T'€OMETPHUHU, HCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCMOJIb30BAaHUEM I€OMETPUYECKUX TOHATHH U TeopeM, ammapara ajireOpsl,
pemaTb ~ MpakTHMYeCKHE  3aJaud,  CBS3aHHblE C  HaXOXXICHUEM
reOMETPUUYECKUX BEITUYNH
11 KJIACC
Kon .
IIpoBepsiemble nMpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbLHON NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh TOHSATHAMH: IFTHHIPHYECKAs MOBEPXHOCTh, 0Opa3yromye
6.1 IMHAPUYECKOW TMOBEPXHOCTH, IIWIIMHAP, KOHUYECKass IOBEPXHOCTH,
o0pa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEpXHOCTh
6.2 PacnoznaBats Tena BpameHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KiaccudumupoBats B3auMHOE pactosioKeHHE CPEPhl U MITOCKOCTH
OnepupoBaTh MOHATUSAMH: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOM, OCHOBAHME ILIAPOBOTO CIIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOU CEKTOP
6.6 Beruucisate  00BEMBI W IUIOMIAAM  TOBEPXHOCTEW TEJI  BpAIICHUS,
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TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyI

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4aemble (GUIypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTYp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpalIeHUs

W3BnekaTb, HWHTEPHPETUPOBATH M IpeoOpa3oBbIBaTh HMH(MOpMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE OEHCTBUS  CIOXKEHHsS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHO}KCHI/ISI BCKTOpa Ha 4YucCio, O6”I)$[CH$[TI), KaKNUMH CBOﬁCTBaMH OHUA
o0ramaoT

HpI/IMeHHTb IMMPpaBUJIO MTapaJuICICITUIICAA TTPH CIIOKECHUU BEKTOPOB

6.16

OHCpHpOBaTB MOHATHUAMU: OCKAPTOBBI KOOPAWHATBI B IPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOpPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxomuts cymMy BEKTOpPOB U TNpPOM3BEJICHHE BEKTOpa Ha YHCIO, YTroll
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiniye reomMmeTpuyeckue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOa

6.20

PemraTs 3aa4u Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIEHUH W
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM I aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATH HpOCTEMIIME MPOrpaMMHBIE CpPEICTBA U DIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHX 3aa4

6.22

IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
JKU3HH, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsITh MONyYeHHbIE 3HAHUS Ha MPaKTUKE: aHAJIM3UPOBATH PEajbHbIC
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CUTYyallMu ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cQOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, ammapaTa aareOpsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH
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ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomeTpus

7.1

7.2

OcHoBHblE MOHATUS cTepeoMeTpuH. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonatue 06 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3auMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, NapaliesIbHbIE
U CKpelluBarouecss npsMble. [lapamienbHOCTP MNpsAMBIX W IJIOCKOCTEH B
MPOCTPAHCTBE: MAapAJUIECIbHBIE NPSMbIE B MPOCTPAHCTBE, MNAPALICIBHOCTh TPEX
IPSAMBIX, MapAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXIy NpAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IIIOCKOCTEM:
MapajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUIeNbHBIX IUIOCKOCcTel. IIpocreitmme
MPOCTPAHCTBEHHbIE (UTYpBHl Ha IUJIOCKOCTH: TETpadap, KyO, mapauienenunen,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[leprieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTU: IEPIEHIUKYISPHBIE MpsSMBIE B
IIPOCTPAHCTBE, MPSMbIE NapAJIENbHbIE U MEPIECHAUKYISAPHBIE K IUIOCKOCTH, MPU3HAK
NEPHEHAUKYIISIPHOCTH NMPSAMON M IJIOCKOCTH, TEOPEMA O IPSIMOM NMEPHEHIUKYISIPHON
IIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXKAY NPAMOU U IUIOCKOCTBIO, IBYI'PAHHBIN
YIOJ1, TMHEHHBIN yroa ABYTPaHHOro yria. IlepneHaukynsap U HaKJIOHHBIE: pacCTOSTHUE
OT TOYKHM JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMON 10 TIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBIMYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHororpaHHuka. llpm3ma: n-yrompHas
npu3Ma, TpaHM U OCHOBAHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas M
II0JIHAs IOBEPXHOCTH NpU3Mbl. [lapannenenumnesn, npsIMOYToJIbHBIN Napajuieenunes u
ero cpoiictBa. [Tupamupa: N-yronpHas nupamuja, TpaHM U OCHOBAHUE MUPAMUIBL,
OOKOBas W TOJHAs MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCEUYE€HHas MUpaMHJa.
OnemMeHThl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpaHHUKU: TIOHATHE
MPaBWJIBHOTO MHOTOTPAHHMKA, TMpaBWIbHAs MpU3Ma M MpaBWIbHAS MHUpaMHA,
npaBUiIbHAS TPEYTroJibHAs MUpaMHJIa U MPaBMIIbHBIA TeTpasap, kKyO. IIpeacraBinenue o
IIPABWIBHBIX MHOTOIPAaHHUKAax: OKTa’ap, MAOoAEKa’aAp U ukocayapyrue CeueHus
IPU3MBI ¥ TUPAMHU/IBI

7.5

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, MPSAMOM, MIOCKOCTH.
OneMeHThl  CUMMETpUM B NHpaMuax, Mapajielenunenax, MpaBHIbHbBIX
MHOTOTPaHHHUKAX

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. llinomans
OOKOBOW MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM mpu3Mbl. [1no1mans 00KkoBOi MOBEPXHOCTH U
IIOBEPXHOCTU IPAaBUJIBHON NMHUPAMHUIBI, TEOpEMa O IUIOUIAJN YCEUYEHHOM IUPAMMIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KJIACC

Kon
6

HpOBepﬂeM bIii 2JIEeMEHT coaeprkaHus

I'eomeTpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00Pa3yOMUe MIIMHIAPUYECKON MOBEPXHOCTH, OCh
HUATUHIPUYECKOW MoBepXHOCTU. [lunmHap: ocHoBaHust M OOKOBasi MOBEPXHOCTb,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U BEpUIMHA
KOHWYECKOW MmoBepXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 00pa3yromiass U OcCh,
IJI0maas OOKOBOM W IOJTHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyrouue u
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTH

6.3

6.4

Cdepa u map: ueHTp, paauyc, JuameTp, Iiouaab MoBepXHOCcTH cdeprl. BzaumHoe
pacnosoxeHue cdepbl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Imiomanb

cdepbl
N300pakeHue Tes BpallleHHUs Ha MJIOCKOCTH. Pa3BépTka muimHApa U KOHyca

6.5

KoM0OuHamu ten BpauieHus: 1 MHOTOIPaHHUKOB. MHOTOIpaHHUK, OIMCAHHBINA OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WX TEJIO BPALICHUS

6.6

6.7

6.8

[Tonsitue 06 oO0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIFHOTO TapauieNienunena u cieacTBus u3 He€. O0bEM NWIMHIpA, KOHYCA.
O6béM mapa ¥ miomaas chepol

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOMIASIMHU TIOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

Ceuenust muiIMHApa (MapajuieIbHO U MEPIEeHIUKYISIPHO OCH), CEYEHHs KOHYyca
(mapasuiebHOE OCHOBAHHIO M IIPOXO/AIIee Yepe3 BepIIMHY), CEUSHUS I1apa

6.9

Bektop Ha mmockoctH M B mpoctpaHcTBe. ClOXKEHWE W BBIYMTAHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pas3noxkeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOpaMH

6.10

[IpsiMoyronbHas cucTeMa KOOpJAWMHAT B HpocTpaHcTBE. KoopauHaThl BeKTOpa.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTOJd MexAy BekTopamu. CKansipHOe
MIPOM3BEICHNE BEKTOPOB. BbluncieHHEe YIIIOB MEXAYy MNPSIMBIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIM METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4
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ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenne MerogamMm J0Ka3aTenbCcTB, aNrOpPUTMAMM pELIEHUs 3ajad;
yMmeHue (GOpMyIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEp)KJIEHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NIPH PELICHUU 3aj1ay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUN; YyMEHHE  OIEepPUpPOBATh
HOHATUSMH: MHOXECTBO, MOJAMHOXXECTBO, OMNEpald HaJ] MHOXECTBAMHU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSAMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
Y ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a1

YMeHne onepupoBaTh MOHSATHUAMH: HATYpaJbHOE YHCIIO, IIEJI0€ YHUCITIO,
CTEIEHb C LIeJIBIM MOKa3aTeJIeM, KOPeHb HaTypaJlbHOW CTENEHU, CTETEHb C
paIrMoOHATBHBIM TOKA3aTeIeM, CTETICHb C JIEHCTBUTEIIBHBIM TTOKa3aTelIeM,
norapudmM dYHCIA, CHUHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK 10 MOJYJII0, PAIMOHAIBHOE YHCIIO, WPPAIHMOHAIBLHOE YHCIIO,
MHOXECTBA HATYpaJIbHBIX, UEJIbIX, pPAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKHU JIETUMOCTH, HAMMEHBIITUN OOIIHiA
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pEIIeHUH 3a/7a4; 3HAKOMCTBO C Pa3JIMUYHBIMU MO3UITHOHHBIMU CHUCTEMaMU
CUHCIICHUS; YMEHUE BBITIONHSAThH BEIUMCIICHUE 3HAUECHUH U peoOpa3oBaHus
BBIPOKECHHM CO CTETNEHSAMU W Jiorapudmamu, npeoOpazoBaHus APOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEpUpOBaTh  IMOHSATHUSMU:

MOCJICIOBATENIBHOCTD, apu(MeTHYecKasi TPOTPECCUsi, TeoMeTpUYecKast
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nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETpUYECKasi IPOrpeccus;
YMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM 4YHCIE C IOMOILBIO
PEeKYppEeHTHBIX (hOpMyYJ; yMEHHE ONEepUPOBATHh MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
POU3BOIUTH apu(METHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBaTh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe onepupoBaTh IOHATHAMHU: palUOHAIbHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YpaBHEHUS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; peEIIaTh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1apaMETPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I DPEIICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]a4 U3 pa3IuvHbIX 00JacTell HayKu U peallbHOM JKU3HU

YMeHue omnepupoBarth MOHATHSAMH: (QYHKIUS, YETHOCTb (YHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIUH, KCTpeMyM (yHKLIHM, HauOoJblllee U HAaWMEHBIIEEe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKE, HenpepbIBHas (DYHKIUSA, aCUMIITOTHI rpaduka
GbyHKIMM, TiepBas U BTOpasl MPOM3BOAHAS (YHKIIMH, T€OMETPUUYECKUI U
¢u3nueckuif CMBICI TNPOU3BOIHOM, MepBooOpa3Has, ONpeaAeIEHHbIH
MHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUH; yMEHHUE
BBIUNCIATh  NPOM3BOJAHBIE  CYMMBI, TNPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKLIMU; YMEHHME HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIEJOBaHMS (PYHKIIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIINE 3HA4YeHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM allapaTa MaTeMaTH4ecKoro
aHaIM3a; IPUMEHATh IMPOU3BOAHYIO ISl HAxXOXKICHWUS HAWIydLIEro

pe€UiCHUA B MNPHUKIAAHBIX, B TOM YHCJIC COOHWAJIBHO-3KOHOMHYECKHUX H
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bu3MYeCKUX 3a7a4ax; HAXOAUTh TUIOMATU U O0BEMBI (PUTYp C MTOMOIILIO
UHTErpajia; MPHUBOAMWTH TPUMEPhl MaTEMAaTHYECKOTO MOICITHPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTelbHAs M
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
byHKIMI,  BBIOJNHATH  MpeoOpa3oBaHus  rpagukoB  GyHKIH,
UCTIOJIB30BaTh Tpa(uKH Ui U3ydeHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHuH 331a4 M3 APYruX ydeOHBIX NPEIMETOB M 3ahad U3 pealbHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOMCTBA M TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHPIfI, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3a/a4d M3 00JAaCTH yIpaBlIeHUs JTUYHBIMH U CEMEHHBIMU
(¢uHaHCaMM); COCTABJISATH BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJayd, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBATh IPABAONOAOOHOCTh PE3YIbTATOB; YMEHHME MOJCINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4H, UCCIIEN0BATh
IIOCTPOCHHBIE  MOJIEIM C  HCIHOJBb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue omepupoBarh MOHSATUSMHU: CpelHee apupMeTHYecKoe, MeIHaHa,
HanOoJIbIlIee U HAMMEHBIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHWE H3BJIEKaTh, UHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha IuarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUH; MPEICTaBIATh
uH(pOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE NaHHBIC, B TOM YHCJIE C TPUMEHEHUEM TrpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpaUyECKu HCCIeA0BATh COBMECTHbIE

HaOJIOICHNUS C MOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydaiHOE
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10

COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITHS, yMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIBI CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEaJbHBIX COOBITHI; yMEHHE OIEepUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPAaCIpeelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJIaHWEe, IUCIEPCUs U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW  pacHpeACieHHS W  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIIFHOTO M HOPMAJILHOTO paclpeelieHui; yMEeHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS PEIICHUs 3a/1a4;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIMX YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUCTAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YHCII0O  TIEPeCcTaHOBOK, OwHOM  HbIOTOHA; yMEHHE  MPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIEb U

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXITPAHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMBbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTefI, yrojia MeEXAy IpIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKHM [0 IUIOCKOCTH, PAacCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIYy IIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaThb IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIETO MHpa; CTPOUTh MaTeMaTHYEeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4Un

YMeHue omepupoBaTh MOHATUAMHU: IUIOIAAbL (QUTyphl, 00BbEM (UTYDHI,
MHOTOTPAaHHHK, MPAaBUJIBHBII MHOTOTPAaHHUK, CEYEHHWE MHOTOTPAHHHUKA,
Ky0, mapaienenures, OpuU3Ma, NHpamMuia, (Urypa M IOBEPXHOCTb
BpallleH!s], OWIMHAP, KOHYyC, map, cdepa, uromans cdepsl, IUIOMAIb
MOBEPXHOCTU NHUPAMHUJBI, IMPHU3MBI, KOHYyca, LWIMHApPA, O00BEM KyOa,

NPSIMOYTOJIBHOTO  Mapajulefienuneaa, MNUpPaMHUAbl, MPU3MbI, IWIMHIPA,
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KOHYycCa, Il1apa, pa3BépTKa MOBEPXHOCTH, CEUCHHUS KOHyca M LUJIUHIPA,
napajuyieJbHble OCH WJIM OCHOBAaHHWIO, CEUYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHUTH CEYeHHUE
MHOTOTPaHHHKa, U300pa)kKaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpaIlICHUs, UX CEUCHHUS, B TOM YHCII€ C MTOMOILBIO JIEKTPOHHBIX CPEJCTB;
YMEHHE MPHUMEHSTH CBOMCTBA T'€OMETPUYECKUX (DUTYp, CaMOCTOSTEILHO
(bopMyIHUpOBaTh ONpEACICHUS H3ydaeMbIX (PUTYp, BBIIBUTATH THIIOTE3bI O
CBOICTBaX M MpHU3HAKAX TE€OMETPUYECKHX (QUryp, 0OOCHOBBIBATH WIIU
OTpOBEpraTh HMX; YyMEHHE NPOBOAWTH KIacCUPUKauoo (Uryp 1o
pa3IMYHBIM TPU3HAKAM, BBINOIHITH HEOOXOAMMBIE JOIMOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBI MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MOA00Ws, TMOJ00HBIE (UTYpBI; yMEHHE
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUIECKHE OTHOLICHHUS TIPH
peLIeHUH 3aJay; HaXOJUTh TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
ionia b, 00bEM) MpU pEeUIeHUH 33134 U3 APYTUX y4eOHBIX MPEIMETOB U
U3 peaJbHOM KM3HM; YMEHHE BBIUHCIATH TI'€OMETPHUYECKUE BEIUYHHBI
(mHA, yromy, IUIOMIAAb, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
u3ydyeHHble (QOpPMYJIbI U METOJbl, B TOM YHUCIIE: IJIOMIAAb MOBEPXHOCTU
MApaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
IPSMOYTOJBHOTO —TMapajieNienunesia, MNUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYca, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYP

12

13

VYmMmenue ONEprUpOBATH MOHATUAMU: MPAMOYIOJbHAsA CHUCTEMAa KOOPAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPIMHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, Pa3lIoKeHHWE BeKTopa Mo 0a3ucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIrOJ MEXIy
BCKTOpaMHU; YMCHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMcTOB

YMeHne BRIOMpATh MOAXOMSIIAA METOT VTS PEIIeHUs 3a]]a4H; TOHUMaHUe
3HAYUMOCTH MATEMATUKU B H3yYECHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH MIPUMEPHI MATEMATHUECKUX

OTKPBITUI POCCUMCKON U MUPOBOW MaTEMAaTUUYECKON HAYKH

48




HHEPEYEHD 3JIEMEHTOB COAEPKAHMUAA, ITPOBEPAEMBIX HA EI'I 11O

MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 Yucna v BBIYUCICHUS

11 Hatypanbnble u uenbie uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe

12 Panmonaneupie unciaa. OOBIKHOBEHHBIE M JECATUYHBIE IPOOH, MPOLEHTHI, OECKOHEYHBIE
' NEepUOINIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypaJIbHOM cTereHu. JIeicTBUs ¢ apuMETUUECKUMH KOPHIMHU
' HaTypaJbHOMU CTEIIEHU

14 Crenenb c uensiM mokasareneMm. CTeneHb C palUOHaNbHBIM TMoka3aTeneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHHYC M TaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHTCHC
' YHCIIOBOTO apTyMEHTa

1.6 Jlorapudwm gucna. JlecaTnaHbie U HATYpaIbHBIC JTOTapU(OMBI

JeiictBuTenpHble yHuchia. ApuU(METHUECKHE ONepalud C JCHCTBUTEIBHBIMH YHCIAMHU.
1.7 [TpuOnkE€HHbIE BBIYMCICHUS, NpPaBHJIA OKPYTJEHHUS, MPUKUIKA W OIEHKAa pe3yibTara
BBIYMCIICHU M

1.8 IIpeoGpa3oBaHue BbIpaKeHUIN

1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppanyonaibHble ypaBHEHUS

2.3 TpuroHomeTpuveckue ypaBHEHHUS

2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS

2.5 [enbie u 1poOHO-pallMOHANIbHbIE HEPABEHCTBA

2.6 HppannoHansHbIe HEPAaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaeauTenb MaTPULIbI
3 OyHKIUY 1 TpadUKU

3.1 OyHKUs, crnocodsl 3ananus ¢yHkiuu. ['paduk dyaknmu. BzammHo oOpatHble QyHKIHH.
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Yérnpie n HeuéTHBIe pyHKuMU. [lepuoanueckue GpyHKIMN

O6nacth ompeneneHuss ¥ MHOXKECTBO 3HaueHMi ¢yHkumu. Hymu ¢ynkmuu. [IpomexyTku

3.2 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIIUU. MaKCUMyMbl U MHUHHUMYMBI
¢bysakun. Hanbomnpiiee 1 HauMeHblllee 3Ha4eHe (PYHKIIMU Ha MPOMEXKYTKE

33 CrenenHass (yHKOMsSI C HaTypalbHBIM H IEJNBIM IOKazarteneMm. EE cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduK KOpHs N-0i1 CTeTICHU

3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu

3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U IpauKu

36 Touku pazpeiBa. AcuMnToThl TpadukoB Gynkmuii. CBolicTBa (yHKIMHA, HEMPEPHIBHBIX HA
' OTpe3Ke

3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN

3.8 ApudmeTrndeckasi U reoMmeTpuueckas nporpeccuu. opmya ciI0KHBIX TPOICHTOB
4 Hauana marematnyeckoro aHammsa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA

42 [IpumeHeHre TPOU3BOJHON K UCCIIEOBAHUIO (PYHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
' Haxoxxnenrne HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHHUS (DYHKIIMK Ha OTPE3Ke

4.3 [lepBooOpasnas. MaTerpan
) MHOXecTBa U JIOTUKa

5.1 MHOXecTBO, ornepaiuy Haj MHOKecTBamMu. J{uarpammel Ditiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BepositTHOCTB

6.3 KomOunaTtopuka
7 Teomerpust

7.1 @urypsl Ha MIOCKOCTH

7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE

7.3 MHororpaHHUKU

7.4 Tena v MOBEpXHOCTH BPALLEHUS

7.5 Koopaunaatsl 1 BEKTOPHI
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