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INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3YUEHUS AUCLHUILUINH €CTECTBEHHO-HAyYHOU
HAIPaBJIECHHOCTH U IPEIMETOB I'yMaHUTapHOrO LuKiIa. 1I0CKOJIBKY JIOrMYECKOE MBILUICHHE,
dopmupyemMoe mNpH H3y4eHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUYECKHUX 3aJa4, YMEHHE BBIABUIAaTh M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCIMOJIBb3YIOTCS TPU PELIEHUM 3a/la4 €CTECTBEHHO-HAYy4YHOI'O LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Llens ocBoeHHUsE TporpaMMel yuebHoro kypca «I'eomerpusi» Ha yriyOnE€HHOM ypOBHE —
pa3sBUTHE MHIUBHIYAJIbHBIX CIIOCOOHOCTEH OOYydaroIMXCsl NpU H3yYEHUM TEeOMETPUH, Kak
COCTaBJIAIOLIEH NpeaMeTHON obOnactu «MartemaTnka M UHGpOpPMaTHKa» yepe3 obecredeHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS 0Oojiee INIyOOKMX I€OMETPUYECKMX 3HAHUM U
NeHCTBUH, CeNn(UIHBIX T€OMETPHH, U HEOOXOAMMBIX UIS YCHEIIHOTO MPOo(hecCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOIO C MCIIOJIb30BAaHHEM MaTeMaTHKU.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha yIriyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCSL:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK YacTU MHUPOBOH KYJIBTYpHl H
(bopMHpOBaHUE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPY’KAIOIIUM MUPOM,;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (Urypax Kak O BaKHEHIIMX
MaTeMaTUYeCKUX MOJENAX, I[IO3BOJISIIOIIMX OMNMCHIBaTh W H3y4yaTb pa3Hble  SBICHUS
OKpY’KaloLIero MHpa, 3HaHHE NOHATHUHHOTO amnmapara 1no pasgeny «CrepeoMeTpus» yd4eOHOro
Kypca FeOMETpHH;

(dbopMHpOBaHHE YMEHUS BJIAJIETh OCHOBHBIMM MOHATUSMHU O HMPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyJT U yYMEHHE MX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HaXOUTh HECTAHJAPTHBIE CIOCOOBI PELICHUS 3aay;

dopMHpoBaHHE YMEHHsS paclo3HaBaThb Ha 4YepTekaxX, MOJENAX U B peaJbHOM MHpe
MHOTOTPaHHMKH U Te€Ja BPAllEHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IIOCTPOCHUA
MaTeMaTUYeCKUX TeOopHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TPU IPOBEIECHUU
pacCyKIeHUN;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JIOKa3aTeIbCTB MU AJITOPUTMOB pEILEHHUS,
YMEHU HX IPUMEHATh, IPOBOJUTH JOKAa3aTENIbHbIE pPAacCyKIEHUS B XOAE pEeIIEHUs
CTEpEOMETPUYECKUX 33Jad W 3aJad C TNPaKTHUYECKUM cojepkKaHueM, (popMHupoBaHUE
NpEJCTaBICHUs O HEOOXOAMMOCTH JIOKa3aTeIbCTB MPHU OOOCHOBAHUM MaTEMaTHUYECKUX
YTBEPKIACHUM U POJIM aKCUOMATHUKHU B IIPOBEACHUU JACIYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTyallbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
o0Oydaromuxcs, IO3HAaBAaTEIbHOW aKTUBHOCTH, MHCCIEIOBATEIIbCKUX YMEHHUM, KPUTUYHOCTH
MBIIUIEHUs, UHTEpEeCca K U3yUYECHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PAMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHbIX KU3HEHHBIX CUTYalUsX U MPU U3YYEHUM JIPYTHX YYeOHBIX HMPEAMETOB, NMPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEalbHBIX CHUTYyallUH, WCCIECIOBaHUS
IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU TI0JyYCHHBIX PE3YyJIbTAaTOB.



OCHOBHBIMH COJIEP)KAaTEeIIbHBIMU JIMHUAMH y4deOHoro Kypca «['eomerpusi» B 10-11
kiaccax sBisitoTcs: «lIpsiMble W TUIOCKOCTH B TpocTpaHcTBe», «Muororpannukmy, «Tena
BpanieHus», « BEeKTOpbl U KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®PI'OC COO tpeboBaHUE «YMETh OIEPUPOBATH MOHATHIMUY,
pelieBaHTHBIMU T€OMEeTpUU Ha yriayO0néHHoM ypoBHe oOyueHus B 10-11 kiaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yyd4eOHOro Kypca, a (QOpMHUpOBaHUE JIOTHYECKUX YMEHUH
pacmpesenseTcss He TOJbKO IO COJEPKATeNbHBIM JHHUSAM, HO W 1O ToAaM OOydYeHHS.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIEE MPEIAMETHBIM  pe3ylibTaTaM  OCBOCHHS
®enepasibHO paboueil MporpaMMebl, pacrpeneiaEHHbIM M0 TogaM 00y4YeHus, CTPYKTypHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T'€OMETPUUYECKUMU
MOHATUSIMA U HABBIKAMHU TIOCJEIOBATEIbHO M IOCTYMATEIbHO, C COOJIIOJICHUEM MPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOIIYyI0 CHCTEMY T'€OMETPHUYECKHUX
MIPEACTABICHUI 00YYaIOIUXCsl, paclupsst U yriyossisi e€, o0pa3ysl MPOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[Tepexo K M3y4EHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus i nuddepeHnmanuu  00ydeHHs, MOCTPOSHUS HHAWBHYaTbHBIX
0o0pa3oBaTeNbHBIX  IPOTpaMM, O0ECHeunTh  yIIIyOJNE€HHOE W3yYeHHE TEeOMETPHH  Kak
COCTaBJIsItONIEH yueOHOTO TIpeaMeTa «MareMaTukay;

MOJTOTOBUTH OOYYAIOMIMXCS K MPOJIOJDKEHUIO M3YyUeHUsI MaTeMaTUKH ¢ Y4€TOM BhIOOpa
Oynywmei npodeccuu, odecnieurnBas MPEeEMCTBEHHOCTh MEXKIY OOIIMM U MpOodecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha uzyuenue ydebnoro kypca «l'eomerpusi» Ha yriyOnéHHOM ypoBHe otBonutcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 yvaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUHM U CIIEICTBUS U3 HUX.

B3aumHoOe pacnosoeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemnBaomuxcs npaMbixX. [lapannensHOCTs IpSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OPSAMBIX, IAPALIEIBHOCTh NPAMOM M IOckocTH. [lapamiensHO€ UM LEHTPAIBHOE
IPOEKTHpOBaHue, n3o0paxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MApajIeIbHOTO TPOEKTUPOBAHMSL.
N300paxkenue Gpuryp B napamuiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJI
MEXIYy NPSAMBIMH B IPOCTPAHCTBE. IlapajuieIbHOCTB IJIOCKOCTEN: INMapajuleabHbIE IIIOCKOCTH,
CBOICTBa MapaienbHbIX IIO0cKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhI Ha MIIOCKOCTH:
TETPa’p, NapajuleIeIuIe], IOCTPOSHUE CEUEHUI.

IlepneHguKyIIpHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYISPHBIE IpPsMBIE B
IIPOCTPAHCTBE, NPSIMbIE IApAJUICIbHBIE M IEPHEHIUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpHEHAUKYISPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKyisip U HaKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 IJIOCKOCTH, MPOEKIMs (PUTYphI HA MIIOCKOCTb.
IlepneHquKyIpHOCTD IUIOCKOCTEN: IIPU3HAK MIEPIEHIUKYIISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TpEX MEPIEHAUKYIIAPAX.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA yroJl, JIMHEWHBIN
yroJ JABYIPaHHOTO yria. TpéxrpaHHblii M MHOroOrpaHHble yribl. CBOWCTBAa IUIOCKMX YIJIOB
MHOrorpaHtoro yriyia. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
NPSMOYTOJIBHBIA MapajulesIeNinel W ero cpoWcrBa. KparTyaillume nyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrojibHasi MUpaMua, NpaBUibHAg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
MpaBUIBbHON TNUpamubl. [IpaBuiibHBIE MHOTOTpAaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIbHAs
nUpaMuJia, MpaBuiIbHAS TPEYToIbHASI MUPaMUJIa U MPaBUIIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIbHBIX MHOTOI'PAHHUKAX: OKTa’3p, JOAEKAdAP U UKOCAIP.

Brruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHHM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOHM mpu3Mmbl. [lnomaas OOKOBOW TMOBEPXHOCTH M IMOBEPXHOCTU
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU TUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapaJUIeNIeNUNeNd, CUMMETPHUS
IIPABWIBHBIX IIPU3M, CHMMETPHS MPABUIbHONU MUPAMHUIBL.

BekTopb! M KOOPAMHATEI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMH: CIOXKEHHE M BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uwncio. CBoiicTBa ciokeHUs BeKTopoB. CBolicTBa
YMHOKEHUSI BeKTOpa Ha yucio. [loHaTtue komiuianapHsle BEeKTOphl. IIpu3Hak KoMIiaHapHOCTH
Tpé€x BekTopoB. [IpaBuno napamnenenunena. TeopemMa O pas3loKEHUM BEKTOpa IO TPEM
HEKOMIUJIAaHApHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMHU TOYEK. YTOJ
Mexly BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpalieHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyomue MoBepxHocTed. Tena BpallleHMs: LMIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxeHue Ten BpallleHUs Ha MII0cKocTu. Pa3BépTka nunuHapa u konyca. CUMMeETpus
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOIBHOIO
napauenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIApPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOTr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B IWJIMHAD,
onucaHHas okojio mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10CKOCThIO. [IoHATHE MHOTOTrpaHHUKA, OIIMCAHHOTO OKOJIO cepsl, chepsbl, BIUCAHHOH B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanp mMoBEpXHOCTH LMIMHApA, KOHYca, Iuiomaas cheprel u e€ yacteil. [logobue B
npoctpanctBe. OTHomeHHe O00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[TpeoOpa3oBanue momodus, romoTeTus. PemeHuwe 3aad Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUKOB W TEJd BpAIICHUS: CEYEHUs IMWIMHApA
(mapayuielbHO W TMEPIEeHAMKYJISIPHO OCH), CEYEeHHUs KOoHyca (mapajjielibHble OCHOBAaHUIO U
IPOXOJAILINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METO/Abl MOCTPOEHUS] CEYEHU: METOH CIEJOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH TIIOCKOCTH.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOTO YMHOXEHHMs. IIpsmoyronbHas cucrema KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pEeIIeHNN T€OMETPUYECKUX 3a/1ay.

JIBH2KEeHHS B IPOCTPAHCTBE

IBwxkenust mnpoctpanctBa. OrtoOpakenus. JIBwkenuss u paseHCTBO ¢uryp. OOmue
CBOMCTBA JBW)KCHUU. Buabl NBM)KEHMI: MapajuleNbHBIA IEPEHOC, LEHTpalbHAasi CHUMMETPHSI,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpa3zoBanus nogodus. [psmas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOT'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHcKoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBAa, MPEACTABICHHUE O MAaTEeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYTroe), YMEHHE B3aWMOJCWCTBOBATh C COIMAILHBIMA WHCTHTYTaMHU B
COOTBETCTBUU C UX PYHKIUSIMU U Ha3HAUYCHUEM;

2) naTPpUOTHYECKOE BOCTIUTAHME:

c(OpMUPOBAHHOCTh POCCUMCKOMN TPa’kJaHCKON WAEHTUYHOCTH, YBAXKEHUS K MPOLLIOMY U
HACTOAILIEMY POCCHUIMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOTO  Haponma, cHOopMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKu W ACSTENbHOCTbIO YYEHOrO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYECKOE BOCIMTAHME:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHH, pacCcyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3UYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHUE:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J10pOBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryJsipHas Gu3anyeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIIEHCTBOBAHUE NP 3aHITHIX CIIOPTUBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIOJII00Us, UHTEpEC K pa3IuuHbIM cdepam
MpoeCCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTHKOW W €€ MPUIIOKEHUSIMH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TMOHUMAHUE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r100anbHOTO  XapakTepa  JIKOJOTHYECKMX  MpoOJieM, OpHUEHTAaluWs Ha  [PUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Kalollel cpelbl, MIaHUPOBaHUE
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX TIOCIEACTBUN JJIsl OKPYKAIOIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMAaTHYECKONH HAayKH Kak cQepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIAThH POEKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHHBepPCaJbHbIe YUeOHbIe AeliCTBUS

ba3oBble Jlornyeckue 1eHcTBHA:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE IMPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMH, (OpMYyJIUpOBaTH ONpEAETICHUS  MOHATHH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALKUK, OCHOBAHMA JUIsi 0000LIeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBAaTh W IPeoOpa3oBbIBATh CYXKIEHHS: YTBEpAUTENIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (akTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKICHUSX, MpeajiaraTb KpPUTEPUU IS BBIABIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HMCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIECHUN (IpsIMble U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTALlUI0, MPUBOAUTH MPUMEPHl M KOHTPIPUMEDSI,
000CHOBBIBaTh COOCTBEHHBIE CYKJICHHSI U BBIBOIBI;

BbIOMpaTh CHoco0 pemieHus Yy4eOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMALIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENIbCKUI MHCTPYMEHT NO3HaHMsI, (OPMYJINPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUHE, MpoOJeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  JKCIIEPUMEHT, MCCIEJOBAHHUE IIO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOPMYyITUpPOBATh 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLEHUBATh JOCTOBEPHOCTD MOIYUYEHHBIX PE3YIbTaTOB, BHIBOJIOB U
00001IeHNI];

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

Pabora ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX I OTBETA Ha BOIIPOC M IS
pEILIEHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMH(pOpMalMIO, MpPEACTaBIATh €€ B pa3iMuyHbIX  (opMax,
WLTIOCTPUPOBATH IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe 1elcTBUSA

Oo0wmenne:

BOCHPUHUMATh M (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHU C YCJIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JMdaBaTb IOJACHCHUA II0 XOA4Y PCIICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IeHHBIﬁ
pe3yJbTar;

B X0Jie 00CYXJIEHHS 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbI, IPOOIEeMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA TOMCK PELICHUs, COIOCTABISATH CBOM
CYXKIACHUA C CYXIACHUAMH APYIrux YYaCTHHKOB AWajora, O6H8,py>KI/IBaTI) pasiiniuuec U CXoACTBO
NO3HIINH, B KOPPEKTHOU popme (HOpMyTUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

NPE/ICTAaBIATh PE3yJIbTAaThl PELICHUS 33/a4d, DKCIIEPHUMEHTAa, HCCIECIOBAaHUS, IMPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Y4ETOM 3a1a4 TPE3CHTALMU |
0COOEHHOCTEHN ayJUTOPHH.

PerynsiTuBHbIC YHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHUS 3ajaud, BbIOMpaTh CIOCO0 peleHUs ¢ Y4EToM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb, SMOIHOHAJIbHBII HHTEICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMBbIX JEUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HX pE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7aun;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/1ayd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBaThb COOTBETCTBME pe3yjibTaTa MLEIM M YCIOBHUSIM, OOBSICHATH NPUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yJbTaTOB JESATEIbHOCTH, HAXOJUTh OIIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelmieHMH y4yeOHBIX 3a/ady, NPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaesisiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3yIbTaT pabOThl, 0000IIaTh MHEHUS HECKOIBKHX JIFOJCH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
IpYrMMH 4IEHaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETr0 BKJIaJa B OOHIMI MPOIYKT IO
KpUTEpUIM, cHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.



INPEAMETHBIE PE3YJIBTATbBI

K xonmy 10 kiacca oOyyaromuicss HAy49uTCs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSIMU CTEPEOMETPUU TP PEILICHUU 3a/1a4 U
MIPOBEJCHUN MAaTEMAaTUYECKUX PACCYKICHUM;

IPUMEHATh AKCUOMBI CTEPEOMETPUUM U  CJHEACTBUS U3 HHUX I[PU PELIECHUU
F€OMETPUUYECKHX 3a/1a4;

KJIacCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSAMBIX B IPOCTPAHCTBE, MIIOCKOCTEN B
IIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATH MOHSTHUSIMHM, CBSI3aHHBIMH C yIjaMH B IMPOCTPAHCTBE: MEXIY
MPSIMBIMHU B IIPOCTPAHCTBE, MEXAY MPSAMOM U IIOCKOCTBIO;

CBOOOJHO ONEPUPOBAThH MOHATUSAMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOZHO pAacloO3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAHHUKOB (IIpH3Ma, MHpPaAMUA,
PSMOYTOJIBHBIN TapauIesienumnes, Ky0);

KJIacCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS ISl KJIaCCU(PUKAIUY;
CBOOOZHO OMNEpPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITMOJHATH NapajuieIbHOE, IEHTPATBbHOE U OPTOrOHAIBHOE MTPOEKTUPOBaHUE (PUTYp Ha
IJIOCKOCTb, BBIMIOJHATH N300pakeHus (pUryp Ha 1miocKoCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBITIOJIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEeKU M3 PHCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHHU3Y;

BBIUMCIIATh IJIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MOHpaMuia),
FEOMETPUUECKUX TeJl C IPUMEHEHUEM (popMyT;

CBOOOJHO ONEpUpPOBaTh MOHATHUAMU: CHUMMETPUS B HPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOOJHO ONEPUPOBATh MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITNIOJIHSTH IEUCTBUS HaJl BEKTOPAMH;

pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOLIEHUM M HaxXOXKICHHE
FEOMETPUUECKUX  BEJIMYMH, TPUMEHSS HW3BECTHbIE METOAbl IpPH  PELICHUU
MaTeMaTHUYeCKUX 3ajad MOBBIIIEHHOT'O U BBICOKOTO YPOBHSI CJIO’KHOCTH;

IPUMEHSTH MIPOCTEHIINE TPOrPAMMHBIE CPEACTBA U NIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a7ay;

U3BJIEKATD, peoOpa3oBHIBAThH u MHTEPIPETUPOBATH UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax, IMPEICTaBICHHYI0 Ha 4YepTexax u
PUCYHKAX;

IPUMEHSTh TIOJyYyeHHble 3HAHUS Ha TMpaKTUKE: CpPaBHUBAThb M aHAIU3UPOBATH
pEaIbHbIE CUTYAllUH, IPUMEHATh U3yYEHHBIE MOHATHS B IPOLIECCE MOUCKA PELIEHUS
MaTeMaTU4ecKd CPOpMYJIHUPOBAHHON MPOOIEMbI, MOJIEIUPOBATh pealibHbIE CUTYyalluu
Ha S3bIKE TIE€OMETPUM, HCCIENI0BATh IIOCTPOEHHBIE MOJEIN C HCHOJIB30BAHUEM
TEOMETPUUECKUX TMOHSATHI W TeopeM, ammapara ainreOpbl, permarbh NpaKTHYeCKUe
3a/1a4M, CBSI3aHHbIE C HAXOKJEHUEM I€OMETPUUECKUX BEIUYUNH;

UMETh MpeJCTaBiIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUU KaK COCTaBHOM
yacTu (hyHJAaMEHTa Pa3BUTHS TEXHOJIOTHH.



K xoniy 11 kjaacca o0ydaromuiicss HAYYNUTCS:

CBOOOJTHO OTEPUPOBATH MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHYECKON, KOHUYECKON U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI MTOTY4YEHUS;

OTIEpPUPOBATH TOHATHIMHU, CBSI3AHHBIMH C TEJAMH BPAILCHHs: LWIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBarth Teja BpauleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
MOJTyYCHHUS TeJl BPALICHUS;

KJIacCU(UIMPOBATh B3aUMHOE PACIIOIOKEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIISATh BEIUYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TEJI BpPALICHUS, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHHUKOB M TEJ BpAILEHHS, F€OMETPHUUECKUX TeN C
npuUMEeHEHHEM (HOPMYIT;

CBOOO/IHO OTEPHPOBATH MOHATHSIMH, CBI3aHHBIMH C KOMOMHAIMSIMU TeJl BPAILCHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M ONMHMCAHHBIA OKOJO chepsl,
cdepa, BIHCaHHAS B MHOTOI'PAaHHUK HJIM TEJIO BPAIICHUS;

BBIYHCIIATH COOTHOIICHHS MEXKAY IJIOMAASIMHU ITOBEPXHOCTEH M 00BEMaMH 1MOIOOHBIX
TElT;

n300pakaTh HM3ydaemble (UTYpbI, BBIOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXH U3
PHCYHKOB IPOCTBIX OOBEMHBIX (PHUTYp: BHI CBEPXY, COOKY, CHH3Y, CTPOUThH CCUCHHS
TEJ BPAICHHUS,

U3BJICKATbh, UHTEPIPETHPOBaTh M MNpeoOpa3oBbIBaTh  HH(OpMAIMio O
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUrypax, MPEICTABICHHYIO Ha 4YepTeKax |
pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRE;

BBITOJIHATH ONEPAIK Ha/l BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapPTOBOW CHCTEME KOOPIMHAT;

pemaTh TEeOMETpPHUYECKHE 33a/Ja4i Ha BBIYHCICHHE YIJOB MEXIy TNPSIMBIMH U
TUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHUN;

CBOOOJTHO OIEPUPOBaTH IMOHATHUSMH, CBA3aHHBIMH C JIBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA ABHMKCHH;

BBIMOJIHATh M300pa)K€HUsT MHOTOIPAaHHMKOB M Te€J BpallleHUs MpH MapajuleIbHOM
nepeHoce, MeHTPATbHON CHMMETPHH, 3€PKATbHOW CUMMETPHH, TP MTOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEUEHHUS] MHOTOTPAHHMKOB M TeJ BpAIICHUS: CEYeHHs LMIMHIpPA
(mapasuienbHO U NEPIEHIUKYIIAPHO OCH), CEYeHUs KOHYyca (mapaijielbHble OCHOBAaHHIO
U TIPOXOJIAIIINE Yepe3 BEPIINHY), CEUCHUS 11apa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHWH: METOJl CJIEOB, METOJ BHYTPEHHETO
POEKTHPOBAHUS, METO]T TIEPEHOCA CEKYIIEH TIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHE YTBEPKICHUS;

NPUMEHATh TEOMETpHUYeCKHe (aKThl IS  PEIIeHHs CTePEOMETPUYECKHX —3ajad,
IPENoIaraloIuX HECKOJIbKO IIAaroB PEIICHUs, €CIIU YCIOBUS MPUMEHEHHUs 3aJjaHbl B
SIBHOW M HESIBHOM (opMme;

pemiate 3aJadyd Ha JO0Ka3aTelbCTBO MAaTEMATHYECKHMX OTHOIICHHH W HaXOXKICHHUE
reOMETPUYECKUX BEITMUMH;



MPUMEHSTH POTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE CUCTEMBI PU
pEIlIeHUU CTePEOMETPUUECKHX 33/1aY;

IPUMEHSATh IIOJIy4EHHbIE 3HAHUS HA IPAKTUKE: CpPaBHUBATh, AHAIM3UPOBATh U
OLICHUBATh peajbHbIe CUTYallMH, IPUMEHATh U3yYCHHbIC IMOHSATHUS, TEOPEMBbI, CBONCTBA
B Ipolecce TIOMCKAa pEUICHHs MaTeMaTH4eCKd C(HOPMYIHMPOBAHHOW MPOOIIEMBI,
MOJIEJIMPOBAaTh PeabHbIE CUTYallud HA S3bIKE F€OMETPHUH, UCCIIEN0BATh IOCTPOCHHbIE
MOJIEJIM C UCHOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, armapara anreOpsl,
pelaTh IPaKTHYECKHUEe 33]]a4l, CBA3aHHbIC C HAXO0KICHUEM M€OMETPUUECKUX BEIUYUH;
UMETh TPEJCTaBICHUs] 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPHUH KaK COCTaBHON
yacTu (pyHIaMEeHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenpie  Ipakririeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL HPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
5 VYriel U paccTosTHUS 16
6 MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTH3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasmeie  Tpaktuseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CHUCTEMaTHU3aIlis 3HAHUM
O6bEéM MHOTOTpaHHHKA 17
4 Tena Bpamenus 24
5 [Tnomany moBEepXHOCTH U 00BEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHwMeE, 0606HI€HI:I€ " 17 9
CUCTEMaTHU3aIUs 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, MapaljieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEepeOMeTpHH: TOYKa, IpsiMasi,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUSI HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

IlousTuhs: MEPECCKArOIMMUECS IIOCKOCTH,

IepeceKaroIuecs npsiMasi ¥ IIIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

05.09.2023

06.09.2023

08.09.2023

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[TonsTHs: mepeceKkaroecs MIOCKOCTH,
nepecekarommecs npsimasi ¥ miIocKoCTh;
MOJIyIPOCTPAHCTBO

12.09.2023

MHororpaHHuKu, U300pakeHue
MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHUKH, H300paKeHne

MPOCTEUIIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AXCHOMBI CTCPCOMCTPHU U IICPBLIC
CICACTBUA U3 HUX

13.09.2023

15.09.2023

19.09.2023




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

20.09.2023

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HuX. CrocoObl 3a1anus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

22.09.2023

10

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEopa. M3o0pakeHne epeceacHHsI
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpOeHHBIX CEYEHUN
pa3HbIMH LIBETaMU

26.09.2023

11

N300pakeHne ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
peopa. M3o0pakeHne epeceacHHsI
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpaiBanue NOCTPOEHHBIX CEUYSeHUN
pa3HbBIMU IIBETaMHU

27.09.2023

12

N300paxenune ceueHunit nupamuabl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamBanue NOCTPOSHHBIX CEYCHUN
pa3sHbBIMU IIBETaMHU

29.09.2023

13

N306paxenue ceueHunit nupamuibl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pebpa. M3o0pakeHne nepecedeHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamBanue NOCTPOSHHBIX CEYSeHUN

03.10.2023




Pa3HbIMU LIBETAMU

14

15

Merton cnenoB i HOCTPOCHUS CEUECHHUH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CBolicTBa nepeceyeHri MpsSIMbIX U
IIJIOCKOCTEN

04.10.2023

06.10.2023

16

Meton ciie10B U1l IOCTPOEHUS CEUEHUH.

CBoiicTBa nepeceyeHuid NpsIMbIX U
IIJIOCKOCTEN

10.10.2023

17

[TocTpoenue cevueHwmii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MIOCTPOEHUS

11.10.2023

18

[TocTpoenue cevueHwmii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOEHUS

13.10.2023

19

20

21

[Toctpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX I-IepTe)KeI\/'I M 3aI1MCh 111aroB
MTOCTPOCHHUS

IToctpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alHCh I1aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

MIPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYrOJIbHUKOB

17.10.2023

18.10.2023

20.10.2023




22

[ToBTOpenue nnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4YepTexkax. McTtopus pa3BuTus
IJITAHUMETPUHU U CTEPEOMETPHH

24.10.2023

23

KonTponbHas pabota "AKCHOMBI
crepeomerpuu. Ceuenus"

25.10.2023

24

B3aumHoOe pacnonoxeHue npsiMelx B
npoctpaHcTBe. CKpeluBaroImuecs
npsMble. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHbie npsiMbIe B
IIPOCTPAHCTBE

27.10.2023

25

Teopema o cyniecTBOBaHUH U
€MHCTBEHHOCTH NPSAMOM MapaiiesibHOI
JTAHHOW MPSAMOM, IPOXOASUIEN Yepe3
TOYKY IIPOCTPAHCTBA U HE JIE)KaLIEH Ha
JaHHOM npsmoi. JlemMma o nepeceyeHun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

07.11.2023

26

27

28

29

[TapamtensHOCTB TpeX NpsAMBIX. Teopema
0 TPEX MapaJuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS IPSAMBIX

[TapannenpsHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIETLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKINUN

[enTpanbHas npoeKkuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXIy NMPSMBIMU

3&,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C

08.11.2023

10.11.2023

14.11.2023

15.11.2023




PaCIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE

30

[ToHsiTHA: MapanaeaIbHOCTh NPSIMOI U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[apaJuIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napamuienbHOCTU IPSIMOH U
IIJIOCKOCTH

17.11.2023

31

32

33

34

I'eomerpuueckue 3a/1aun Ha BHIYUCIIEHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTBIO MPSAMBIX U MJIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOASIIETO Yepes3
JAHHYIO MIPSMYIO Ha YepTexKe U
MapaJyIENBHOIO IPYTroi npsimoit. Pacuér
OTHOIIEHUI

HapaJ'IJ'IeJ'ILHaH mpoeKuusd, MIpUMCHCHUC
AJIL TIOCTPOCHU A Ce4YeHH I KY6a u
HnapaJureJCruIicaa. CaoiicTBa
nmapajjiejcnmicaa U Mpru3mMbIl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
napaJiIeJIbHOCTH AIBYX IUIOCKOCTEM

21.11.2023

22.11.2023

24.11.2023

28.11.2023

35

Teopema 0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[fIHIGfI
yepe3 TOUKY, He TPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJCTBUA U3 HEE

29.11.2023

36

CBoiicTBa napajuieNIbHbIX TUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX IEPECEUECHUS
IIPU IEPECEUEHNH JIBYX MAPaJUIEIbHBIX
IUIOCKOCTEMN TPEThEN

01.12.2023




37

38

CaolicTBa napamieabHbIX INIOCKOCTEN: 00
OTpe3Kax NapajliesIbHbIX MPSIMBbIX,
3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUCHUU IPSAMOM €
JBYMs IapaJlJIeIbHBIMU TJIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

05.12.2023

06.12.2023

39

40

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIbHOI'O TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOI0
napajuleJenune1a

08.12.2023

12.12.2023

41

Brrurcnenue UTMH OTPE3KOB B KyOe U
MPSAMOYTOJIBHOM IapajuleIeuIIe1e

13.12.2023

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IJI0OCKOCTH

15.12.2023

43

44

45

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipru3Hak
MIEPIEHIUKYISIPHOCTH MPSIMOHN U
IJI0OCKOCTH

TeopeMa o CylIeCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEePIEHIUKYIISIPHON K TITIOCKOCTH

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

19.12.2023

20.12.2023

22.12.2023

46

[ImockoCTH M EepIeHINKYJIISIPHBIE UM




IpsAMBIC B MHOT'OI'paHHUKAX

26.12.2023

47

48

49

[lepnenuKyasip U HAKIOHHAS.
[TocTpoeHue nepneHauKysipa u3 TOUKU
Ha MPAMYIO

[lepnenuKyasip U HAKIOHHAS.
[TocTpoeHue nepneHauKyIsipa U3 TOUKU
Ha IPSMYIO

Teopema 0 TpEX NMepreHauKyIsIpax
(npsimast 1 oOpaTHas)

27.12.2023

29.12.2023

09.01.2024

50

51

52

Teopema o TpEX neprneHAnKyJIsapax
(mpsimast 1 oOpaTHast)

Yron MECKAY CKPCHIMBAOIIUMHACA
IIpsAMBbIMHA

[Tonck nepreHMKyJIpHBIX IPSIMBIX C

MIOMOIIIbIO EPHEHAUKYIIIPHBIX
IJIOCKOCTEN

10.01.2024

12.01.2024

16.01.2024

53

54

55

56

OpToroHanbHOE IPOEKTUPOBAHUE

ITocTpoenue ceuenuit kyba, Ipu3Msl,
MIPaBUJILHON TUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

ITocTpoenue ceueHuit kyoa, IpU3MBI,
[IPaBUJIILHON IIUPAMUJBI C IIOMOIIBIO
OPTOTOHAJILHOM MPOEKLIUH
CummeTpus B IpOCTPaHCTBE

OTHOCHUTEIBHO INIOCKOCTH. [ImockocT
CI/IMMeTpI/Iﬁ B MHOI'OI'paHHUKax

17.01.2024

19.01.2024

23.01.2024

24.01.2024

57

[Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U




IIJIOCKOCTH KaK CJICACTBUC CUMMCTPUU

26.01.2024

58

59

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
PacCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
paccTosHUM OT TOYKU JI0 IIIOCKOCTH

29.01.2024

30.01.2024

60

CrocoObl OMYCTUTh MEPIIECHAUKYJIISPHI:
CUMMETpHUS, CABUT TOUYKHU IO
napasieIbHON MPAMO

02.02.2024

61

62

63

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe
PacMoJI0KEHUE MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

[ToBTOpEHME: Yroy MeXay NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

06.02.2024

07.02.2024

09.02.2024

64

[ToBTOpEHME: yrom Mex Iy
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
IIPOCTPAHCTBE

13.02.2024

65

66

67

FGOMeTpI/ILIeCKI/Ie METOAbI BBIYUCICHUA
yriia MCXKIy NpsAMbIMU B MHOT'OI'paHHUKaxX

JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOTO yrja
[lepnenqukynspHbIE IIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIIIPHBIX
IJI0CKOCTEN

14.02.2024

16.02.2024

20.02.2024

68

[Ipu3Hak nepneHaANKyISIPHOCTH




IIJIOCKOCTEM; TeOpeMa O MPAMON
IepeceyeHus JIByX INIOCKOCTEH
NEePIEHAUKYISAPHBIX TPEThEH MI0CKOCTH

21.02.2024

69

[IpsimoyronbHbBIN Napauienenunen; Kyo;
MU3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajulielenune1a

27.02.2024

70

71

TeopeMa 0 AuaroHajav nmpsaMoOyrojJibHOIo
nmapajjeacnuieaa u CICACTBUC U3 HeE
CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

28.02.2024

01.03.2024

72

[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,
napajJiesibHble INIOCKOCTH B CTaHAapPTHBIX
MHOTI'OI'paHHHMKaxX

05.03.2024

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTHIX CUTYaIUAX

06.03.2024

74

75

76

PaccrosiHue OT TOUKH 10 TNIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYJIIPHON TUIOCKOCTH

TpéXrpaHHbIll yroi, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yria

12.03.2024

13.03.2024

15.03.2024

77

DneMeHTHI CPePUIEeCKON TeOMETPHH:




I€oAC3NYCCKUEC IMHHUHM Ha 3emite

19.03.2024

Kontposbnas padota "Yribl u

7
8 paccrosiHus" 20.03.2024

79 Cucremaru3zanus 3HaHuM "MHOTOrpaHHUK

U €ro JIeMeHTHI" 22.03.2024
80 [MTupamupa. Buasl nupamuy. [IpaBunbnas

nupamua 03.04.2024
81 [Tpusma. Ilpsimast 1 HaKIOHHAsI IPU3MBI.

[IpaBwiibHas nmpusma 05.04.2024
82 [Ipsimoit nmapamienenunern,

MPSIMOYTOJIbHBIN Mapasienenurnen, Kyo 09.04.2024
83 Brimykisie MHOTOTpanHuKd. Teopema

Ditnepa 10.04.2024

Brimykibsle MHOrorpanHuku. Teopema
84 Oiinepa. [IpaBunbpHbIe U NOTyNPaBUIbHBIE 12.04.2024

MHOTOTPaHHUKH
85 KonrtponbHas pabota "MHOrorpaHHUKH 16.04.2024
86 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B

MPOCTPAHCTBE 17.04.2024
87 CymMa BEKTOpOB 19.04.2024
88 Pa3nocTh BekTOpOB 93.04.2024
89 [TpaBwiio mapamienenuena 24.04.2024
90 YMHOKEHHE BEKTOpa Ha YHCIIO0

26.04.2024




Paznoxenue BexTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1 30.04.2024

TUIOCKOCTH
92 CkansipHOE TIPOU3BEICHUE 1 03.05.2024
93 Brrauciienue yria Mexy BEKTOpaMu B 1

MIPOCTPAHCTBE 07.05.2024
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 08.05.2024
95 [Ipocreiimme 3a1aun ¢ BEKTOPaMH 1 14.05.2024
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 15.05.2024
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 17.05.2024
98 O0o01IeHre U CHCTeMAaTH3aINs 3HAHUN 1 21.05.2024
99 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1 99 05.2024
100 HToroBast KOHTpOJIbHASA paboTa 1 94.05.2024
101 Wrorosas koHTpoJsIbHAs paboTa 1 98.05.2024
102 O000111eHIE U CUCTEMATH3aIU 3HAHUI 1 99.05.2024

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hdara uudgposbie
Nen/m . Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi o0pa3oBaTeJIbHbIC
padoThI padoThI
pecypchl
1 [ToBTOopenue TeMbl "KooparHaTel BEKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaisgspHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Brrunciienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BektopHoe npousBeneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1
MporpaMMHUpPOBaHUE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHaUTHYECKHE METO/IbI pacuéTa yria 1
MEX/y TJIOCKOCTSIMH B MHOTOI'paHHUKAX
12 ®opmysia pacCTOSHUSL OT TOUKH J10 1




IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTosiHUi OT TOUKHU 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUM OT TOUKHU 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuieNIbHbIe CEYeHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YIJIbI MEXKTY CKPELMBAIOIIUMUCS
MPSIMBIMA
[lepnieH UKy IsIpHBIE TIPSIMBIE U

99 IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYIISIPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieH UKy IsIpHBIE TIPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIEeHIUKYISIpax

24 IlepnieHIuKyIsIpHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYUCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CoOoopakxeHust moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYTOJIbHUKOB, (OPMYJIbI 15t
TIomaael, COoOpakeHHs O00MS
[ToBTOpEHHE: TIOIIAAN

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOIPaHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJTOIAIM TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaesnenumnena

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIINH yTiia

33

34

CrepeomeTprdeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSAMOYTOIBHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napaJesenumnena

35 O0BEM npsAMOi TPU3MBI

36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI

37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Boruucnenue 06bEMOB Tell C TOMOIIBIO

38 onpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Boruucnenue 06EMOB Tell C TOMOIIBIO

39 onpeaenéHHoro uurerpaina. O0béM
UPaMUIbI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00BbEMOB MUPaMUJ C OOIIUM YTIIOM

41 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLTUM YIJIOM

42 CrepeoMeTpHUUeCKUE 3a7jaui, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKIIOHHOU

b

TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBbEMBI
Ten", CBA3aHHbIE C 00bEMOM MTUPAMUJIBI

46 [Tpumenenue o0bEMOB. Boruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padbota "O0béM

47 MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBoul UIUHID.
[Tnomanp MOBEPXHOCTH HUIMHIPA

50 Konunyeckas moBepXxHOCTh, 00pazyromme
KOHMUYecKoU nosepxHoctu. Konyc

51 CeueHue KOHyca MIO0CKOCTHIO,
napajuiebHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN MWINHJpPA, KOHYyCa
CrepeomeTpuueckue 3a1auu Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[lepeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepbl
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