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IHHOACHUTEJIBHASA 3AIIMCKA

['eomerpus siBnsieTCs OTHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs,
TaK Kak  o00ecrneuyMBaeT  BO3MOXKHOCTh  H3YYEHHUS  JUCHUIUIMH  €CTECTBEHHO-HAyYHOU
HaIIPABJICHHOCTH M IPEIMETOB T'yMaHUTAPHOrO LMKIA. IIOCKOJIBKY JOrMYecKoe MBIIUICHHE,
dopmupyeMoe MpH H3YYEHUH OOYYAIOIIUMHCS TOHATUHHBIX OCHOB TEOMETPHUH, TIpU
JIOKa3aTeJIbCTBE TEOPEM M IIOCTPOCHUM LEMOYKHM JIOTMYECKUX YTBEPXKICHUN IIPH PEIICHUU
r€OMETPUUYECKUX 3aJa4, YMEHHME BBIIBUraTb M OIPOBEpPrarb TUIOTE3bl HENOCPEACTBEHHO
UCIOJb3YIOTCS MPU PELIEHUU 3aJad €CTECTBEHHO-HAayYyHOI'O LMKJIA, B YaCTHOCTH (DU3MUYECKUX
3a1ad.

Lenbp ocBoeHUs mporpaMMbl yueOHOro Kypca «l'eomeTpusi» Ha yriayOJEHHOM ypOBHE —
pa3sBUTHE MHIMBHUIYalbHBIX CHOCOOHOCTEH OOydYaloUMXCsd HIpPU H3YYEHUM TIEOMEeTpUH, Kak
COCTaBIISIIOLICH TpeaMeTHOW obmactn «MaTtematuka u UHPOpPMAaTHKa» dYepe3 obOecreyeHue
BO3MOKHOCTH TPHOOPETEHHUs U UCHOJIb30BaHUS Oojiee TIIIYOOKHX TIE€OMETpUYECKUX 3HAHUHA U
NEeUCTBUH, CIEeNU(pHUUHBIX TEOMETPUH, M HEOOXOJUMBIX JUIS YCIIEUIHOTO MPO(pEeCCHOHATHLHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BAaHUEM MATEMAaTHUKH.

[IpropuTeTHBIMH 337a4aMu Kypca T€OMETPUU Ha yriIyOJIEHHOM YPOBHE, PacIIUPSIOLIMMU U
YCUJIMBAIOIUMU Kypc 6a30BOTO YPOBHSI, SIBIISOTCSL:

pacimpeHne MpeaCcTaBIeHUsI O TEOMETPUH KaK 4YacTH MHPOBOHM KYJIBTYphl U (POPMHPOBAHUE
OCO3HAHUs B3aMMOCBS31 F€OMETPHUH C OKPYXKAIOIIIUM MUPOM;

dbopMHpOBaHHE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypaXx KaK O BaKHEHIINX
MaTEMaTHYECKUX MOJENSIX, NO3BOJIAIOIINX ONUCHIBATG U U3Y4aTh Pa3HBIC SIBICHUS OKPYKAIOLIETO
MUpa, 3HAaHHE MOHSITUWHOTO amnmnapara 1o paszaeiny «CtepeomMeTpus» yueOHOTro Kypca reOMETpuu;

(opMHpOBaHHE YMEHUS BIaJleTh OCHOBHBIMH MOHATHSMU O IMPOCTPAHCTBEHHBIX (UTypax M
UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpMYJI M YMEHHE HUX HIPUMEHSTh, yYMEHUS
JI0Ka3bIBaTh TEOPEMbI M HAXOAUTh HECTAHIaPTHBIE CIIOCOOBI PELICHHUs 3a/ay;

dbopMHpOBaHHE YMEHHUsI paclo3HaBaTh Ha 4YEpTEXax, MOJCIAX M B pEalbHOM MHPE
MHOT'OTPaHHHUKH U TeJla BPALIECHHs, KOHCTPYUPOBATh FEOMETPUUYECKUE MOJEIIH;

(dbopMHUpOBaHKE MOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO MMOCTPOSHHSI MAaTEeMaTHUECKUX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCUOMATHKH MPH MTPOBEACHUH PACCYKICHHIA;

(hopMHpOBaHNE YMEHUS BJIAJIETh METOJJaMH JJOKA3aTeNbCTB U aJITOPUTMOB PEIICHUS], YMEHUS
UX TPUMEHATH, NMPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHUS B XOJE PEIICHHS CTEPEOMETPUYECKHUX
3a/1a4 U 3a]a4 ¢ NPAKTHUYECKUM COJepKaHueM, (POpMUPOBAHME MPEICTABICHHUSI O HEOOXOAMMOCTH
JI0Ka3aTeNbCcTB NMPU OOOCHOBAHMM MAaTEMAaTHYECKUX YTBEPXKACHUH W pOJIM AKCUOMATHUKU B
MIPOBEJICHUH JIEYKTUBHBIX PACCYXICHHUI;

pa3sBUTHE U COBEPUICHCTBOBAHHWE MHTEIJIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH
oOyyaromuxcsi, MO3HaBaTEeIbHON AaKTHMBHOCTH, WCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTU
MBIILJIEHNS], UHTEPECA K U3YYEHHUIO T€OMETPHH;

¢bopMupoBaHue (DPYHKIHMOHAJIBHON TPAaMOTHOCTH, PEJIEBAHTHOM TI'E€OMETPUM: YMEHUs
pacrio3HaBaTh MPOSBJICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B peaslbHbIX
KU3HEHHBIX CUTYalUAX U MPU U3YyYEHHUH APYTUX y4E€OHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEM, MOAECINPOBAHMSI PEATbHBIX CUTYalUi, NCCIEA0BAHNS IIOCTPOEHHBIX MOJIENIEH,
MHTEPIIPETALMH [TOJIyY€HHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIepXKaTeIbHBIMU JIMHUSAMH ydeOHoro Kypca «['eomerpus» B 10—11 kmaccax
aBistoTcs: «lIpsMble W MIIOCKOCTH B TMpoCTpaHCTBe», «MHororpanHukm», «Tena BpaieHUs»,
«BekTopel 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBE.

ChopmynupoBanHoe Bo PI'OC COO TpeboBaHUE «YyMETh ONEPUPOBATH TMOHATUIMU,
peNeBaHTHBIMU T€OMETPHH Ha YriayOosnéHHOM ypoBHe oOydeHus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJIEpP)KATEIbHBIM JIMHUSAM Yy4yeOHOro Kypca, a (QOpMHUpPOBAHUE JIOTMUECKHUX YMEHUH
pacripesiensercsi He TOJBKO MO COJep KaTeNbHbIM JIMHUSAM, HO U 10 rojam oOyuenus. ConepxaHue



o0pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3ynbTaTaM ocBoeHus denepanpHoil padoueit
IIPOrpaMMBbl, paclpeaeEHHBIM 110 roJlaM 00y4eHUs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM BOMpocaM oOyuaroluecs: o0paliaguch HEOJAHOKPATHO. DTO
MO3BOJISICT OPTaHU30BATh OBJIAJICHUE T€OMETPHUECKUMHE MOHATUAMHU M HaBBIKAMH MTOCIIEI0BATEIHHO
U TMOCTYyHaTelbHO, C COONIIOJICHUEM MPHUHIMIA MPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIIOYATh B
OOIIYI0 CHUCTEMY TI'€OMETPUYECKUX MPEICTABICHUNA OOYJalOIUXCs, pacliupsis u yriyOomss eg,
o0pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexox K U3y4EeHUIO TEOMETPUHU Ha YIIIyOJEHHOM YPOBHE MO3BOJISET:

co3iarth ycnoBus i AuddepeHuranuu  oO0ydeHUs, IOCTPOCHHUS HWHAMBHUAYAIbHBIX
o0pa3oBaTeNnbHbIX MporpamMm, 00ecreynTh yriayOaéHHOe N3yueHuEe TeOMETPUN KaK COCTaBISIONIEH
yueOHoro npenmera «MaTemMaTukay;

MOATOTOBUTH OOYYAIOIIUXCS K MPOJODKEHUIO M3YyYEHHS MaTEeMaTHKU ¢ y4éToM BbIOOpa
Oyaymiet mpodeccun, oOecrneunBasi MPEEMCTBEHHOCTh MEXKIY OOMIMM H MPOQPECCHOHATHHBIM
o0pazoBaHHEM.

Ha u3yuyenue yuebnoro kypca «I'eomeTrpusi» Ha yriyOiaéHHOM ypoBHE oTBoauTcs 204 daca: B
10 ximacce — 102 yaca (3 yaca B Henenio), B 11 kimacce — 102 yaca (3 yaca B Heneno).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. [loHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbBIX B IIPOCTPAHCTBE: MEPECEKAIOIUECS, MapalleIbHble U
cKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamuienbHOCTh NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulebHbIE IPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
IPSIMBIX, MApPAJUICIBHOCTh NPAMOM M IIOCKOCTH. [lapamnenbHOoe W LEHTpaJIbHOE
IPOEKTHpOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUS.
N300paxkenue ¢puryp B napawieIbHOM MPOESKIMU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJl
MEXIy IPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: MapajulebHbIE IUIOCKOCTH,
CBOICTBA MapayIeNbHBIX TIocKocTel. [IpocTeiimme npocTpaHCTBeHHBIE (PUTYPHI Ha TIOCKOCTH:
TETpa3p, NapajuleIeuIe], IOCTPOSHUE CEUCHUI.

IlepneHUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE  IPSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapajuleIbHbIE M NEPIEHIUKYJSAPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPHEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEpPHEHAUKYJISPHON
IUI0CKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHs (PUTYPHI HA TJIOCKOCTb.
[TepieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii M MHOrorpaHsbie yriibl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IIOCKMX U JIBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3ma: n-yronpHas npusMma,
npsMasi U HakJIOHHas NMpHU3MBbl, OOKOBas M TOJIHAs MOBEPXHOCTh Npu3Mel. [lapamnenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNiNe]l W ero cBoWcrBa. KpaTyaillime Nyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupa: n-
yroJsibHas MUpaMuja, IpaBUibHas U yced€HHas nupamuibl. CoiicTBa pédep U OOKOBBIX I'paHel
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IIpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMuJia, paBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U IPABUIBbHBIN TeTpasap, kyO. [IpeacraBnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTAdIP, NOACKAdAP U UKOCADIP.

Brruucnenue »eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM IPHU3MBI, IUIONIAJb OCHOBAaHMM, Teopema O
OOKOBOU TMOBEPXHOCTH TpsSMOM mpu3Mmbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUIBI, TEOPEMA O IUIOIIAAHA YCEYEHHOU MMPAMHUIBI.

CumMerpusi B IpPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM TPaBUIbHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpPHUS MapajulesIeNuNena, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPAMUBI.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIlpaBIEHHBIC BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOpAaMH: CIIOKEHUE W BBIUNTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOKEHHS BeKTOpa Ha uucio. [loHaTne xkomiuianapHbele BeKTOphl. [Ipu3Hak KoMmIiaHapHOCTH
TpéXx BekTopoB. [IpaBuiio mnapamnenenunena. Teopema O pa3loKEHUM BEKTOpa IO TPEM
HEKOMIUTaHApHbIM  BekTOopaM. [IpsmoyronpHass cuctema KOOpAMHAT B  IPOCTPAHCTBE.



Koopaunarsl BekTopa. CBA3b MeEXAy KOOpAMHATAMHU BEKTOpAa U KOOPAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaIsipHOE IPOU3BEACHNE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHSA: LMIMHApPUYECKAs IOBEPXHOCTb, KOHHYECKas IOBEPXHOCTb, cepuueckas
MOBEPXHOCTh, OOpasyomue MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnionoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxkeHne Ten BpalieHus Ha MI0CKOCTU. Pa3BépTka nunuHapa u Konyca. CUMMeTpus
cheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, LWIUHIPA,
nupamMuibl 1 Konyca. O0bEM mapa 1 I1apoBOro CETMEHTa.

KomOuHnanmu Tten BpalieHHss U MHOrorpaHHUkoB. llpu3Ma, BhucCaHHas B LWJIMHID,
onucaHHas okojo mwimHApa. [lepeceyenue cdeprl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPALCHUSL.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl n e€ yacteid. Ilonobue B
npoctpanctBe. OtTHomeHne 00BEMOB, TUIOMAAEH TOBEPXHOCTEH IMOAOOHBIX  (UTYP.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIb30BaHUEM
CTEpPEOMETPUUECKUX METOJIOB.

[ToctpoeHne cedyeHMH MHOIOIPDAaHHMKOB M TeJl BpAIICHUSA: CEYEHUS LWIMHApA
(mapamienbHO M TEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
IPOXOJALINE Yepe3 BEpIIMHY), CEYEHUs IIapa, METOAbI IOCTPOEHUS CEYEHUH: METOJ CIIEIOB,
METO]I BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH TIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuu Haj BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bexkropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBwxkenuss mnpoctpancTBa. OtoOpakeHus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JIBM)KCHUH. Buabl NBW)KEHMI: INapajuIeIbHBIM IEPEHOC, LEHTPAIBbHAS CHUMMETPHS,
3epKajbHas CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanust monodus. Ilpsmas u coepa
Ditnepa.



IIVTIAHUPYEMBIE PE3YJbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPHUSA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BoCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro O0OIlecTBa, MPEACTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHUE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKTaHCKOM WICHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, UEHHOCTHOE OTHOULIEHUE K JIOCTUKEHUSIM POCCUMCKUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJB30BAHUE J3THUX JIOCTHXKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIYXOBHBIX  IICHHOCTEH  POCCHHCKOTO  Hapona, CHOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTENBHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

JCTETHMYECKOE  OTHOLIEHHWE K  MHUPY, BKIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXIeHu#H, BOCIHPUUMUYUBOCTh K
MaTeMaTHUYECKUM acCIeKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) puzuveckoe BocMTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATUYECKUE 3HAHUS B MHTEpPECcaX 37J0POBOIO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (U3HUecKas aKTUBHOCTB),
($u3HYECKOe COBEPIIICHCTBOBAHUE MPHU 3aHITHIX CIIOPTHUBHO-030POBUTEIBHON 1€ATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccurt W peamu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh DKOJOTUYECKOW KYNbTYpbl, TMOHUMAaHUE BIHUSHUSA COLMATIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOjeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUU JJIs peleHus 3a7ad B 00JIaCTH OKpYKAIoMIeH Cpe/bl, TUITAHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MATEeMaTHYECKON HAyKu Kak chepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBWIM3ALUH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYpPOH KaK CpPEeICTBOM IMO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATENbHOCTh UHIMBUIYAIbHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYHIECTBEHHBbIE MMPHU3HAKH MAaTEMaTHYEeCKHMX OOBEKTOB,
MOHITHI, OTHOIICHUHA MEXIy TMOHSATUSMHU, (QOPMYIUPOBATH OMPEACIICHUS TOHATHA,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpUIATENIbHbIC, eANHIUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpeuus B (pakTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAararb KPUTCPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEbCTBA MATEMATHUYECKUX YTBEPKACHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOMpaTh CcHoco® pemieHus Yy4yeOHOM 3amaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKue AeiiCTBUS:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYNE, MpoOjIeMy, yCTaHABIMBAaTH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCJIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHUS, IMPOLIECCAa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSAX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETa HAa BOMPOC U IS
pelieHus 3a/1auu;

BbIOMpaTh HWHGOPMALMI0O M3 HCTOYHHUKOB  DPA3JIUYHBIX THUIIOB, AaHAJIW3UPOBATH,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHUJIOB U  (opm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  HHGOPMAIMIO, TPEACTABISATH €€ B  pa3IMUHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAAEKHOCT, MHPOPMAIMM TI0O CAMOCTOSITENILHO  CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTuBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBHM C YCIOBUSIMU W IIENISMU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHI)IX U IIHUCBMCHHBIX
TEeKCTaX, JaBaTh IMOSICHEHUS 10 XOJy pEHIeHUs 3aJayd, KOMMEHTUPOBAaTh MOJYy4YE€HHbBIN
pe3ynbTarT;



B X0z€ OOCYXJEHHUS 33a/aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYTrUX YYaCTHHKOB JMANOra, OOHapyKMBaTh Pa3jinyve U CXOJCTBO
HO3UIHIA, B KOPPEKTHOU opme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIOBaHMS, IMPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opmar BBICTYIUICHHS C Y4€TOM 337a4 NOpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3alaud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIA IIpoliecca U pe3ynbTaTa peIleHNs MAaTEMaTUIECKON 3a1a4H;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IPH PELICHUU 337a4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IEIH ¢ YCIOBHSIM, OOBSICHATH INPHYUHBI
JOCTHIKEHHUS] WM HEAOCTH)KEHUS pPE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTEIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJbHONH pabOTHI IpU
pelieHny y4eOHbIX 3a/ay, NPUHUMATh IeJlb COBMECTHON JeATeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM palbOThI, paclpeAcssiTh BUIBI pabOT, OrOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B I'PYNMOBBIX (opMax padoThl (0O0CykaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHHWBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy 10 ky1acca o0yyaromuiicss HAy4YUuTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHITUSIMH CTEPEOMETPUH MIPU PELICHUH 3ajad U
IIPOBEJICHUN MAaTEMaTHUYECKUX PACCYKIEHUM;

® I[IPUMEHATH AKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IpPU PEUICHUH
TEOMETPUUYECKUX 3a7ay;

e iaccu(UIMpOBaTh B3AUMHOE PACIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
IIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEpPUPOBAThH MOHATHSAMH, CBA3aHHBIMHU C YIJaMH B MPOCTPAHCTBE: MEXKIY
NPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U TIIOCKOCTHIO;

e cBOOOJIHO ONMEPUPOBATH MOHATHIMHM, CBI3aHHBIMU C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOT'OIPAaHHHKOB (TMpu3Ma, MUpaMuia,
pSMOYTOJIbHBIN Mapasienenunes, Kyo);

e iIaccu(UUIUPOBATh MHOTOTPAaHHUKH, BBIOMPAst OCHOBAHUS JUIs KJIaCCU(UKALINN;

e CBOOOJHO OIEpPUpPOBaTh MOHSTHUSIMH, CBSI3AaHHBIMU C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;



BBINOJIHATH HapaJlIeNIbHOE, IIEHTPAJIbHOE U OPTOrOHALHOE MPOEKTHUPOBaHKE GUTYp Ha
IUTOCKOCTB, BBITIOJIHATH H300pakeHHsI (UTYpP HA IIIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOIPAaHHHKOB PA3IMYHBIMH METO/AaMH, BBIIOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOIIAJAM TIOBEPXHOCTEH MHOTOIPaHHMKOB (NIpU3Ma, MHPaMUIA),
TeOMETPUUECKUX TEJI C MPUMEHEHUEM (HopMy;

CBOOOZHO ONEPHPOBATh IMOHATHUSAMU: CHMMETPHUS B IIPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJTHO ONEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPJIWHATAM B
POCTPAHCTBE;

BBITIOJIHATH JICHCTBUS Ha/l BEKTOPAMH;

pemiate 3aJaud Ha JI0Ka3aTelIbCTBO MAaTEMATHYECKMX OTHOIICHMH M HaXOXK/ICHHE
T€OMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHBIE METOAbl IPH  PELICHUU
MaTEeMaTUYECKUX 3a/1a4 HOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHSTH MPOCTEUIINE POTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHYUCCKUX 3a/1a4;

U3BJIEKaTh,  NPeOOpa3oBbIBATH W HWHTEPIPETHUPOBATH  MHPOpPMANMIO O
IPOCTPAaHCTBEHHBIX TI'€OMETPUYECKUX (uUrypax, MNpPEACTaBICHHYIO Ha 4YepTexax u
pPHUCYHKaX;

NPUMEHATh TIOJIy4CHHBIC 3HAHMS Ha TIPAKTUKE: CpPaBHMBAaTh M aHAIU3UPOBATH
peanbHbIe CUTYalllu, IPUMEHSATh W3YYCHHBIC MOHSATHUS B IPOLECCE MOMCKA PEIICHUS
MaTeMaTHYeCKu C(HOpMYyITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIC CUTYalluu
Ha S3bIKE T'€OMETPHUH, HCCIENOBATh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHHEM
TeOMETPUYECKUX TOHSATHH M TEOpeM, ammapara aiareOphl, pemaTh NPaKTHYeCKHe
3a/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM reOMETPHYECKHUX BEIINYHH;

UMETh TPEJCTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHH KaK COCTaBHOMN
JacTu QyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 ky1acca o0yyaromuiicss HAy4YUTCS:

CBO6OI[HO OIICPHUPOBATH IMOHATHAMHU, CBA3AHHBIMHA C HHHHHHPHHGCKOﬁ, KOHUYECKON M
ceprueckoil TOBEPXHOCTAMU, OOBSICHITH CIIOCOOBI OJTYUEHUS;

OIEpUPOBATh NOHATHUAMHU, CBA3AHHBIMHU C TEJIAMM BPAIICHUS: LIMIMHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Tela BpalleHus (HUIMHIpP, KOHYC, cdepa U map) U 0ObACHATH CIIOCOOBI
MIOJIyYEHUS TEJl BPAILCHUS;

KJIaccu(pUIUPOBATh B3aUMHOE PACHOJIOKEHHUE CPEPHI U TIOCKOCTH;

BBIYUCIIATE BCJIIMYUHBI JJICMCHTOB MHOI'OIPAHHHUKOB W TCJI BpallCHUA, 00BEMBI U
Iomaiun HOBerHOCTeﬁ MHOT'OI'paHHUKOB W TCJI BpallCHUA, TCOMETPUUCCKHUX TCII C
npUMeHeHHeM (opMyII;

CBO6OI[HO ONCprupoOBaTh MOHATUAMU, CBA3AHHBIMU C KOM6I/IHaHI/I$[MI/I TCJI BpallICHUA U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIN B cpepy U OMHCAHHBIN OKOJIO chepsl,
cdepa, BMcaHHas B MHOTOI'PAaHHUK WUJIH TEJIO BPAIIEHUS;

BBIYUCIIATE COOTHOMICHUA MCXKAY IIOIIaIsIMU HOBerHOCTeﬁ 1 00BéMaMu HO)IO6HI)IX
TeJI;

n300pakaTh Hu3y4yaemble (UTYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJ BpalleHHUS;



U3BJICKATb, HWHTEPIPETUPOBATH u peoOpa3OBLIBAThH nH(}OPMALIHIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MPEACTAaBICHHYI0O Ha uYeprexax u
pPHUCYHKax;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHSTH OllEpallMy HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

pemarb TIEeOMETPUYECKHE 3a/Jadyd Ha BBIYUCICHUE YIJIOB MEXAY NPSIMbIMH U
IJIOCKOCTSIMHU, BBIUMCIICHUE PACCTOSHUM OT TOYKH [0 IUIOCKOCTH, B LI€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/A IIPU PELICHUH;

CBOOOZHO OIEpPUPOBATh IMOHSATUSIMHU, CBSI3AHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HAaTh CBOMCTBA ABUKCHUM;

BBIMOJIHATh HM300pa)KCHUsT MHOTOTPAaHHMKOB M TEJ BpAIEHUS MPH MapajuieIbHOM
IIEpEeHOCce, LIEHTPAJIBbHON CUMMETPUH, 3€pPKaIbHOW CUMMETPHUH, IIPU MOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB M TE€Jl BpalICHUS: CEUYCHHS LUIUHIPA
(mapainenbHO U MEePHeHAUKYIISIPHO OCH), CeYeHHs KOHYca (IapasuieTbHble OCHOBAHHIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUEHHUS 11apa;

HCIIOJIb30BaTh METO/bl IOCTPOEHUSI CEUYEHHMIl: METOJ CJIEI0B, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

IPUMEHSATh TeoMeTpuuYecKue (akThl [UIsl PEIICHUs CTEPEOMETPUUYECKUX 3ajad,
[IPEIIoJIaratoIiuX HECKOJbKO LIaroB PELeHUs], €ClIU yCJIOBUS NPUMEHEHHUS 3a/laHbl B
SIBHOW M HESIBHOU (hopMme;

pemarth 3a7ayd Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKMX OTHOUIEHWM M HaxOXKICHHE
F€OMETPUUYECKHUX BEJINYUH;

MPUMEHSATH POrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU
PELIEHUH CTEPEOMETPUUECKHX 33/1aY;

INPUMEHATHh [OJYyYEHHBIE 3HAHUS Ha TMPAKTUKE: CpaBHUBAaTh, AaHAIM3UPOBATh U
OIICHUBATh PEAJIbHBIE CUTYalluU, IPUMEHSTh U3yUYEHHBIE MTOHATHS, TEOPEMBI, CBOICTBA
B IIpollecce IIOMCKA pELIEHUs MaTeMaTHYecKu CQOpPMYIMPOBAHHOM MPOOIEMBI,
MOJICJIUPOBATh PEeAJIbHbIE CUTYALIMHM Ha SI3bIKE T€OMETPUHU, UCCIIEA0BATh MOCTPOCHHbBIE
MOJIEJM C UCHOJB30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpEeM, almapara aareopsl,
pemaTh NPakTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOKICHUEM F€OMETPUYECKUX BEJIUYUH;
UMETh MpPEJCTaBICHUs] 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM KaK COCTaBHOMU
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipaxrieckne (uudpossbie)
n/n NPOrpamMMsl Bcero o0pazoBare/ibHbIE
padoThI padoThI pecypes
1 BBenenue B crepeoMeTpuio 23 1
) B3aumHoOe pacnosnoxeHue npsmMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepHeH,Z[I/IIny'I}IpHOCTb IPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTosIHUA 16 1
6 MHororpanHuku 7 1
7 BekTopsl B IPOCTpaHCTBE 12
] HOBTOPCHI/IG, 00o0111eHue U cucTeMaTh3anus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM ugposbie
Ne i/ EpOrPAMMEI pa Beero Kontpoabusbie IlpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
1 AHanuTH4eckas reOMeTpust 15 1
) [ToBTOpEHME, 0606HICHI:I€ u 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 O6bEéM MHOTOTpaHHHUKA 17 1
4 Tena BpamieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHwUe, OGOGH.[CHI:IC u 17 )
CUCTEMaTHU3aI1s 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

JJIeKTPOHHBbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS Ha PUCYHKE
IJIOCKOCTH, MAPAJIICITBHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

IlonsTus: NnepeceKarommecs mIoCKoCTH,
InepeceKaromumecs npsaMas 1 niI0CKOCTb,
MOJIYIIPOCTPAHCTBO

[TonsTHA: EpeceKaroIuecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 II0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEICTBUS U3 HUX

AXCHOMBI CTCPCOMCTPHU U TICPBLIC
CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus n3 HUX. CriocoOwl 3a1aHus




10

11

12

13

HPSMBIX U IFIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U TUIOCKOCTEH

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 uxX
pEbpa. M3o0pakeHne nepecedcHust
MOJIYYEHHBIX TUIOCKOCTeH. PackpaiBanue
IOCTPOCHHBIX ceueHu Pa3HbIMU LIBETAMU

N300paskeHne ceueHnil mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOISAT Yepe3 ux
pEopa. M3o0pakeHne epecedcHHsI
MOJIYYEHHBIX TUIOCKOCTeH. PackpaiiBanue
IMOCTPOCHHBIX ceueHun Pa3sHBIMU LIBETAMU

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 uxX
pEopa. M3o0pakeHne epecedcHHsI
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMHU LIBETAMU

N300paxenune ceueHnit nupamuibl, Kyda u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU LIBETAMU

14

Merton caeaoB O IOCTPOCHUMA CEUYCHUI

15

Meton cieoB U1l IOCTPOEHUS CEUEHU M.
CBolicTBa nepecedyeHnii MPsIMbIX U
IIJIOCKOCTEN

16

Meton cieoB U1l IOCTPOEHUS CEUEHU M.
CBolicTBa nepecedeHnii MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTen(eﬁ M 3aI1MCh 111aroB
MTOCTPOCHHS




18

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTeXKel U 3aIluch 11aroB
MMOCTPOCHHUS

[Toctpoenue ceveHuii B mupamuie, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3aUCh 11aroB
MIOCTPOEHUS

20

21

22

23

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MMOCTPOCHHUS

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLMOHANIBHBIX 0Tpe3kax. [logodue
TPEYrOJILHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

Kontponbnas pabota "AKcrOMBI
|y p
crepeomerpun. Ceuenuns"

24

B3aumHoe pacrosnoxeHue npsmMbIx B
npoctpancTBe. CKpenBaronmecs
npsmble. [Ipu3Haky ckpemuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

TeopeMa o CylecTBOBaHUH U
€MHCTBEHHOCTH IPSIMOM MMapajuIeIbHON
JAHHOM NPAMOU, IPOXOASAILEH YePE3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIeH Ha JaHHOU
npsMoi. JlemMma o nepecedeHun
MapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapannensHOCTh Tpex NpsiMbIX. Teopema o




27

TpEX MmapajuieNbHbIX NpAMbIX. Teopema o
CKPEUIUBAIOIINUXCS MPSMBIX

[TapannenpHOE POEKTUPOBAHUE.
OcHoBHbIE CBOWCTBA NAPaIIEIHLHOTO
npoektupoBanwus. 1300pakeHne pa3HbIX
¢buryp B nmapaienbHON IPOEKLINUU

28

enTpanbHas npoekus. Yo ¢
COHAIPABJICHHBIMUA CTOPOHAMH. YTOJII
MEX1Y IPSIMBIMU

29

33,[[8.‘{1/1 Ha J0Ka3aTCJIbCTBO U
HUCCICI0OBAaHUC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM IIPSAMBIX B ITPOCTPAHCTBE

30

[TonsTHA: TapauIeNbHOCTD MIPSIMON U
TUTOCKOCTH B mpocTpancTse. [Ipu3nak
NapauIeIbHOCTH MPSIMON M TUIOCKOCTH.
CaoiicTBa napamienbHOCTH NPSIMOU U
IJIOCKOCTH

31

FGOMeTpI/I‘IGCKI/Ie 3aa41 Ha BBIYHMCIICHUC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapalyiICJIbHOCTBIO IMPAMBIX U IUIOCKOCTEH
B IIPOCTPAaHCTBC

32

33

ITocTpoeHue ceyenus, IPOXOASILErO Yepes
JAHHYIO IPSIMYIO Ha YepTEkKE U
[apajuIeIbHOTO APYrou npsMon. Pacuér
OTHOILIEHUH

[TapannensHast npoeKLUs, IPUMEHEHUE
JUISL IOCTPOCHHUSI CEUCHHI KyOa U
napamenenumnena. CBoucTBa
napajuieJIenumnea 1 Ipu3Mbl

34

[TapannensHblie miockoctu. [Tpu3znaku
MapajuIeIbHOCTH JBYX IIOCKOCTEH

35

Teopema o mapajieTIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, npoxoz[s{meﬁ




36

4yepes TOUKY, He MPUHAAISKALTYIO TaHHOM

IJIOCKOCTHU U CJIEJICTBUA U3 HEE

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
HapajIeNIbHOCTHU MPSAMBIX [1€PECeUEHUS
IIPU NIEPECEUEHUN JIBYX MapaljIesIbHbIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapajijIeIbHBIX MPSIMBIX,
3aKJIFOUYEHHBIX MEX]Ty MapajieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUYEHUU TIPSIMOI C
JIBYMsI MTapaJIJICIbHBIMU TIOCKOCTSMHU

38

39

[ToBTopenue: Teopema ITudaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajuleJIenune1a

41

42

Beruucnenue JUIiH OTpe3KoB B KyOe U
MPSIMOYTOJILHOM Tapajuiesenureie

[lepneHMKyYIAPHOCTD NPSMOM U
mnockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

43

44

IlepnieH IUKYIAPHOCTD NPSIMOM U
mrockocTH. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

Teopema o CyllleCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, MPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
NIEPIEHIUKYISIPHON K INIOCKOCTH

45

[110cKOCTH M IEpIEHAUKYIISIPHBIE UM




IIpsAIMBIC B MHOI'OI'paHHHUKaXx

46

47

48

49

[1nockocTu ¥ epneHAUKYISIPHBIE UM
MPsIMbIE B MHOTOTPAaHHHUKAX

[leprieHAUKYIAP U HAKIOHHAS.
[TocTpoeHue nepreHANKYIApa U3 TOYKU HA
IPSIMYO

[leprieHAUKYIAP U HAKIOHHAS.
[TocTpoeHue nepreHANKYIIApa U3 TOYKU Ha
PSIMYTO

TeopeMa 0 TpEX nepHeHANKYIIApax
(npsimast m oOpaTHas)

50

TeopeMa 0 TpEX nepHeHANKYIIApax
(npsimast m oOpaTHas)

51

52

53

54

55

VYroa MECKAY CKPCHIMBAOIIIUMHACA
IPpsAMBIMHA

[Tonck neprneHMKyIspHBIX TPSIMBIX C
ITOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuennii kyba, MpU3MBl,
IIPaBWJIBHON NMUPaMUABI C TIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceueHuit kyoa, IpU3MBI,
MPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ockocTH. [1nockoctn
CUMMETpPUN B MHOTOTPaHHUKAX

57

[Tpu3HaK neprneHauKyIIpHOCTH NPSMOHN U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUHI

58

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
pPAcCTOSIHUM OT TOYKH O MJIOCKOCTH




59

60

61

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
PAcCTOSIHUM OT TOYKH O IJIOCKOCTH

CriocoObl OIYCTHTD NEPICHIUKYIISAPHI:
CUMMETpPHUS, CIABUI TOYKHU 110
NapaJuIeIbHON IIPSIMOU

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHHE PACCTOSIHUN

62

KontponbHas padota "B3anmuoe
pacIoIOKEHUE MPSIMBIX U TIJIOCKOCTEH B
npoctpaHcTae"

63

64

[ToBTOpEHME: Yyroa MeXAy IpSIMbIMU Ha
MIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHUHYCOB

IToBTOpEHUE: yroy MexIy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

I'eomeTpuueckue METOabI BEIYMCIEHUS
yrjia MeXAy NPSIMbIMUA B MHOTOTPaHHHUKAX
JByrpanusbiii yroyi. CBOMCTBO JIMHEWHBIX
YIJIOB IBYTPAHHOIO yIja

67

68

[lepnenaukynspusle miockoctr. CBONCTBA

B3aMMHO NEPIEHAUKYIISIPHBIX ITIOCKOCTEN

[Ipu3Hak nepneHaANKYyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU
MEepEeCeUCHMs IBYX MIIOCKOCTEN
NIEPIEHIUKYIISIPHBIX TPEThEH TIOCKOCTH

69

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMUS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuleJIenune1a

70

Teopema o 1uaroHasu MPSIMOYTOIBLHOTO
napasuiesIeuIe/1a U CIeICTBUE U3 Hed




71

CrepeoMeTpuyecKue U MPUKIATHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCMOJI0KEHUEM MPSMBIX U TUIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieJbHbIe MNIOCKOCTU B CTAHJAPTHBIX
MHOTOTpaHHUKAX

73

74

[Tapa mapannenbHbIX MIIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1y CKPEIUBAIOIIUMUCS IPSIMBIMHU B
MPOCTBIX CUTYaLUSIX

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruucnenue paCCTOﬂHI/Iﬁ MCKIAY
CKpCHIMBAIOIIUMHUCA ITPAMBIMHU C
IIOMOIIBIO HepHeHﬂHKynﬂpHOﬁ IIJIOCKOCTHU

76

TpéxrpaHHblil yroyi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yIia

77

78

DneMeHTH! cpepruuecKoil reoMeTpuu:
reoJIe3nYecKue JIMHUYU Ha 3emiie
Kontponbnas padota "Yribl u
paccrosiHus"

79

80

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €70 DJIEMEHTHI"

[Inpamnpa. Buael nupamun. [IpaBunpHas
nupamuia

81

[Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

82

[IpssMo#t napainenenunes,
IPSIMOYTOJIbHBIN Napajuienenunesn, Kyo

83

Brinykibsie MHOTOrpaHHHKH. Teopema




Ditnepa

Brinykibsie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBuiibHbBIC U TIOJIYIPABUIIHHBIC 1
MHOTOTPaHHUKHU

85 Kontponbnas padora "MHororpaHHuky" 1

36 [TonsiTre BeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB |

89 [IpaBuiio mapannenenunena 1

90 YMHOKEHUE BEKTOPA HA YUCIIO 1
Pasnoxxenue BekTopa 1o 0azucy Tpeéx

91 BEKTOPOB, HE JISKAIUX B OJTHOU 1
IJIOCKOCTH

92 CkansipHO€ poU3BEJICHUE 1

93 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimme 3a1a4u ¢ BEKTOPaMH 1

95 IIpocreiimue 3a1a4u ¢ BEKTOPaMHU 1

96 IIpocreiimme 3a1a4u ¢ BEKTOPaMH 1

97 IIpocreiimune 3a1a4u ¢ BEKTOPaMHU 1

98 O06o011eHne U cucTeMaTU3aIus 3HaHUH 1

99 O0600111eHre U cUcTeMaTU3alus 3HaHU! 1

100 WroroBas koHTpoJIbHAs paboTa 1

101 Hrorosast koHTpopHAs paboTa 1

102 O06001eHre 1 cucTeMaTH3aIis 3HaHUIA 1

OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOT'PAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
ara uudposbie
Nen/m Tema ypoka Beero Kontpoasnbie IIpakTunyeckue fl[3y'{emm oﬁ;)l;goBaTeﬂbﬂme
padoThI padoTshI pecype
1 IToBTOpenue TeMsl "KoopauHarsl BEKTOpa 1
Ha IJIOCKOCTH U B POCTPAHCTBE"
) [ToBTOopenue Temsl "CkansipHoe 1
IIPOU3BEECHNE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Brruncinenue yria 1
MEXy BEKTOPaMH B IPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIpOXoJslIel uepes 1Be TOUuku"
5 VYpaBHEHHUE MJIOCKOCTH, HOPMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousseneHue 1
] JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
IIPOrpaMMHUPOBAHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy NPSIMbIMH B MHOI'OTPaHHHKAX
1 AHanUTHUYECKHE METO/IbI pacuéTa yria 1
MEX/1y TNIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopMya pacCTOSTHUSA OT TOYKH J10 1
IJIOCKOCTH B KOOPJAMHATaX
13 HaxoxeHue pacCTOsIHUM OT TOYKH 10 |
TIJIOCKOCTH B KyOe
14 Haxoxnenue paccTostHUM OT TOYKH J0 1




IIJIOCKOCTH B HpaBHHBHOﬁ ImupaMuc

15

16

KontposbHas padota "AHamuTudeckas
reomeTrpus”

CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
MHOTOTPaHHUKHU

17

Ceuenus MHOI'OI'PaHHUKOB: METOA CJICIOB

18

CeueHuss MHOTOTPAHHUKOB: CTaHIapTHBIE
IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEH

19

[TapannenpHbIE PSMBIE U TNIOCKOCTH:
MapaJIyIEIbHbIE CEYEHHUS

20

21

22

[TapanyenpHble NpsMbI€ U MIJIOCKOCTH:
pacy€T OTHOLIEHUI

[TapannenbHbIE PSMBIE U TNIOCKOCTH:
YTJIBI MEXKY CKPELIUBAOIIUMUCS
NPSAMBbIMHA

[IepnenuKymsipHbIE IPSMBIE U
IIJIOCKOCTH: CTAHAAPTHBIE ITaphl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
IIPSIMBIX, CAMMETPUHA MHOTOTPAHHUKOB

23

[leprienAuKyNApHBIE IPSIMBIE U
IUIOCKOCTH: TeopeMa O Tpex
NEepIEeHINKYIIsIpax

24

25

26

[IepnenqukynspHbIE TPSMBIE U
IIJIOCKOCTH: BBIYMUCIICHUS JUIUH B
MHOT'OTPaHHHUKAX

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
IO IEH, COOOPaKEHUSI TIOT00MS
[ToBTOpeHue: muomagn
MHOTOYTOJBHUKOB, ()OPMYIIBI JUIS
TJI0IA 1N, COOOpaKeHUsI TIOT0OMS




27

[ToBTOpEHME: IIOIIAIM
MHOTOYTOJTEHUKOB, ()OPMYJIIBI JIS
IO IEH, COOOPaKEHHSI TTOT00MS

28

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA 1M TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOI00US

29

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
TIJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

30

Kontponbnas padora "IloBropenue:
MHOTOTPaHHUKH, CEYCHUS
MHOTOI'paHHUKOB"

31

32

33

34

35
36

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napauiesienumnena

3anaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKITUH yIJia
CrepeoMeTpHuyecKre 3aauu, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napauiesienumnesa

[TpuknagHble 3a1a9M, CBSI3aHHBIE C
BbIUUCIIEHEM 00BbEMA IPSIMOYTOJILHOTO
napauiesienumnesa

OO6BbEM IpsIMON TPU3MBI
CrepeoMeTpHyecKHe 3aauu, CBSI3aHHBIE C
BbIUUCIIEHEM 00BEMOB MPSMON MTPU3MBI

37

[Tpuknagaelie 3a1a4n, CBI3aHHBIE C
00BEMOM TIPSIMOIA TPU3MBI

38

Brruncienue 006EMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uaTerpaina. O0néM
HaKJIOHHOUM MpU3MBbI

39

Brruncnenme 00bEMOB TeN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaita. O0béM




IMApaMH bl

dopmyna 00bEMa mupamMuabl. OTHOIICHHE

40
00BEMOB MUPAMHU/ C OOIIUM YTIIOM

41 dopmyna 00béMa mupamuibl. OTHOIIEHUE
00BEMOB ITUPaMUJT C OOIITUM YTIIOM

47 CrepeomeTpHuyuecKHe 3a1a4u, CBI3aHHbBIC C
00bEMaMU HAKIIOHHOW MIPU3MBbI

13 CrepeomeTpHuuecKkue 3a1a4u, CBsI3aHHbBIE C
00BbEMaMH IMUPAMHUIBI
[Mpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CcBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun H9 TeMe "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMHUIBI

46 [Tpumenenne o0bEMOB. Boruncienne
PACCTOSIHUS JI0 TNTOCKOCTH

47 Kontponbnas p2'1'60Ta "O0BéM
MHOTOTpaHHHUKA
unuuapuyeckas TOBEPXHOCTb,

48 oOpa3zyromue MUINHIPHIECKOM
MMOBEPXHOCTHU

49 Hunuuap. [Ipsamoit KpyroBod HUIMHAP.
[1nomane MOBEpXHOCTH HUITUHIPA

50 Konundeckast moBepXHOCTh, 00pa3yroIime
KOHMYECKOU noBepxHocTH. Konyc

51 Ceuenue KOHYCa II0CKOCTIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

57 VY ceuéHHblit KoHyc. N3obpaxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 Hnomelzlb OOKOBOI MOBEPXHOCTH H
MOJTHOW MOBEPXHOCTU KOHYCa

54 [Tnomanas 60KOBOI MOBEPXHOCTH U




MOJTHOH IIOBEPXHOCTU KOHYCaA

55

CTCpCOMCTpI/I‘ICCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I OUJIMHApPA, KOHYCa

56

CTCpGOMCTpI/I‘ICCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I OUJIMHApPA, KOHYCa

57

58

HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C
MUJIMHAPOM
HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

60

61

62

Cdepa u map

[epeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u cepbl
TUTOCKOCTHIO. Bu 1 m300pakenue mapa
[epeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u cepbl
TUTOCKOCTHIO. Bu u m300pakenue mapa
VYpasuenue chepsl. [nomans chepsr u eé
yacTen

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepold U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

66

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIIEHUE,
CBsI3aHHBIE cO c(hepoit U mapom,
MTOCTPOCHUEM UX CEYEHHH MIO0CKOCTHIO

[MpuksaaHbie 3313491, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYNKHOCTH Ha TIIOCKOCTH,




68

BBIYHCJICHUS B OKPY>KHOCTH, CTaHIapTHBIC
og00uUs

PaSJII/I‘IHBIe KOM6I/IHaI_II/II/I TCI BpaH_[eHI/ISI nu
MHOTOTPaHHUKOB

69

70

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"
3anauu o teme "Tena v MOBEPXHOCTH
BpateHus"

71

72

73

74

Kontponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06bem mummHapa. Teopema 00 00bEMeE
MPSIMOTO LUJIMHAPA

Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
onpeaenéHHoro uurerpana. OobéM
KOHYycCa

IImomaay OOKOBOM U IOJTHOM
MMOBEPXHOCTU KOHYCa
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[Tpuknanueie 3anaun mo Teme "OOBEMBI U
TIJTOIAIM TTOBEpXHOCTEN Ten"

OO0BEM 11apa U MapoBOTO CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
cdepol. CTepeomMeTprudecKue 3a1auu,
CBsI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CETMEHTa U IIapOBOTO
CeKTOpa

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
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JBmxenust nmpoctpancTBa. OToOpakeHUs.
JIBmxeHus u paBeHCTBO Guryp. O6mue
CBOICTBA JBHKCHUI

Bupl 1BukeHMI: napaiebHbII
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