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INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBiIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3Y4EHUs AUCLHUILUIMH €CTECTBEHHO-HAayYHOU
HAIPaBJIEHHOCTH U MPEIMETOB I'yMaHUTapHOIo LuKiIa. II0CKONBKY JIOTMYECKOE MBIIUIEHUE,
dopmupyemMoe IpH M3Y4eHUU OOYyYarOIMMHUCS TOHATUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUu
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OINPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PH3MUECKUX
3a1ad.

Ilenp ocBoeHMsI mporpaMmMbl yueOHOro kypca «l'eomerpusi» Ha yriayOJaE€HHOM ypOBHE —
pasBUTHE MHIUBHUIyalIbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NPU H3yYEHUM TEeOMETpUH, Kak
COCTaBIIAIOLICH MpeaMeTHOl obmactu «MaremaTnka W MHQPOpPMATHKa» dYepe3 obecreueHue
BO3MOXHOCTH HPUOOPETEHHs] M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUN U
JeHCTBUH, CHeNM(UYHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(eCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTEeTHBIMH 33JJa4aMU Kypca T€OMETPUU Ha YIiyOJEHHOM YpPOBHE, paCHIMPSAIOIIUMU
U YCWJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

®  pacHIMpeHUE TPEJCTABICHUS O TE€OMETPUU KaK YacTH MHUPOBOH KyJIbTYyphl H
(opMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEMIINX
MaTEeMaTUYECKUX MOJEISAX, MO3BOJISIIOIIMX OINUCBHIBATH U MU3y4yaTh pa3HbIe SBICHUS
OKpPY’KaloIllero Mupa, 3HaHHE MOHATHMHOIO amnmnapara mno paszaeny «CrepeomeTpus
y4eOHOr0 Kypca T€OMETpHH;

e (opMupoBaHHEe yMEHHUs BJIAJETb OCHOBHBIMU IOHATUSMHM O IPOCTPAHCTBEHHBIX
¢urypax 1 MX OCHOBHBIMH CBOWCTBaMHM, 3HaHHE TeopeM, (opMyl M yMeHHE HX
NPUMEHATh, YMEHHS JIOKA3bIBaTh TEOPEMBbl M HAXOIUTHh HECTAaHAAPTHBIC CIIOCOOBI
pelleHus 3a1a4;

e (QopmMupoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTeXaX, MOJEISIX U B PEaIbHOM MUDE
MHOTOTPaHHUKH U TeJia BPallleHHsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJIEIIN;

e (opMupoBaHHE€ TMOHMMAaHUS  BO3MOXKHOCTM  AKCMOMATHYECKOTO  IOCTPOEHUs
MaTeMaTHYeCKuX Teopud, (opMHUpOBaHME NOHUMAHMUA POJIM AKCHOMATUKU TIPU
IIPOBEICHUH PACCYKICHUM;

e (opMupoBaHHe YMEHHMs BIIQJETh METOJAMM JI0Ka3aTeIbCTB U aITOPUTMOB PELICHMS,
YMEHMSI UX NPUMEHSTH, IPOBOJUTH J10KA3aTEIbHBIE PACCYXKIEHUS B XOJ€ PEICHUs
CTEepPEOMETPUYECKUX 3aJla4 U 3334 C MPAKTHUYECKUM COJepKaHueM, (popMUpOBaHUE
NpeCTaBICHUs 0 HEOOXOAUMOCTH J10KA3aTEeNILCTB MNP 0OOCHOBAHMHM MAaTEMATHYECKUX
YTBEPAKACHUM U PO AaKCHOMAaTUKU B TPOBEJCHUH JIEAYKTUBHBIX PACCYXICHUIA;

® pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcsi, TMO3HaBaTeNbHOW  aKTHUBHOCTH, MCCJIEIOBATENbCKUX  YMEHHH,
KPUTHUYHOCTH MBIIIJIEHUS, UHTEpPECa K U3yYEHUIO T€OMETPUH;

e (dopmupoBaHue (YHKIHOHAIHLHON T'PaMOTHOCTH, PENIEBAHTHOH TI'€OMETPUH: YMEHUs
pacro3HaBaTh MPOSBIIEHUS T€OMETPUUECKUX MOHATUN, OOBEKTOB U 3aKOHOMEpPHOCTEN
B pEaJIbHBIX XKM3HEHHBIX CUTYalUsX M NPU M3YYEHUU OPYTUX y4eOHBIX IMPEIMETOB,
IPOSIBJIEHUS] 3aBUCHMOCTEH U 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PEATBHBIX
CUTyallui, HCCIIEIOBaHUS ITOCTPOCHHBIX MOJENel, WHTEpIpeTaluy MOJyYEeHHBIX
pE3yJIBTaTOB.

OCHOBHBIMHU COZIEp)KATEIbHBIMU JIMHUSIMU yueOHoro kypca «l'eomerpusi» B 10-11

Kjaccax ABisAOTCs: «lIpsMble M IUIOCKOCTH B MPOCTPaHCTBE», «MHororpaHHukmu», «Tena
BpallleHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/{BIXKEHUS B IPOCTPAHCTBEY.



ChopmynupoBannoe Bo @I'OC COO tpeboBaHME «yMETh ONEPUPOBATH MOHATHSIMU,
pEeBaHTHBIMHU T€OMETPHUH Ha yriyOnéHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a (OpPMHpPOBAHUE JIOTHUECKUX YMEHHU
pacrpesieNiieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSAM, HO M MO ToAaM OOyuYeHHSs.
Conepxannie  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
®enepasibHON paboueil MporpaMMebl, pacrpeneiEHHbIM M0 TogaM 00y4YeHUs, CTPYKTYpPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydaromuecs
oOpalainuch HEOJHOKpaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUYECKUMU
NOHATUSAMH W HaBBIKAMH IIOCJIEAOBATENFHO M IOCTYNATENbHO, C COOJIOJCHUEM NPUHIIMIIA
IIPEEeMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPHUUYECKUX
IpeCTaBICHUN OOYUYaIOMIMXCs, paciiupss u yriayounss e€, oOpas3ysi MPOYHbIE MHOXKECTBEHHBIE
CBSI3H.

[Tepexox k U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

e co3nath ycinoBua i AuddepeHuranuu o0ydeHus, MOCTPOSHUS HHIUBUIYaTbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, O0ECHEeUUTh YIIYOJIEHHOE H3yYeHHE T'€OMETPHH Kak
cocTaBisitolIeil yaeOHoro npeamera «MaremaTukay;

® T[OJTOTOBHUTH OOYYAIOMUXCS K MPOJOJDKCHHIO H3YYCHHSI MAaTEMATHKH C y4ETOM
BbIOOpa Oymymied mpodeccuu, oOecreuuBas MPEEMCTBEHHOCTh MEXKIy OOIMUM U
npodeccuoHaNbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204

yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeeIno).



COJAEP)KAHUE OBYYEHUA

10 KJIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBO. [lonaTne
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3aumHoe pacnosnokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, apalleIbHble U
CKpelunBaroIuecs npsamele. [Ipu3Haku cKpemuBaOmuUXcs OpaMbIX. [lapanenbHOCTs IPSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajlieibHbIE NPSIMbIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX
OpSIMBIX, NApaUIEJIbHOCTh NPSAMOM M IUIOCKOCTH. IlapamnensHoe M IEHTpanbHOE
POEKTHPOBaHUE, n3oopakenue ¢puryp. OCHOBHBIE CBOMCTBA MapaICIBHOTO MPOSKTUPOBAHMSL.
N300pakenue ¢puryp B napamiesibHOW MPOEKIHU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YIOJ
MEXy IpsMBIMU B IpocTpaHCTBE. llapamienbHOCTh MIOCKOCTEH: MapajuledbHbIE IUIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUIYPBl HA INIOCKOCTH:
TETpad/p, NapajuleIenuIe]l, HIOCTPOEHUE CEUEHUI.

[lepneHOAUKYIAPHOCTS OPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJIAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapajuleJbHblE M MEPIEHIUKYISAPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TPAMON IEPHEHAUKYISIPHON
I10cKOCTH. OpTOroHainbHOE NMpOEKTUpOBaHuE. [lepneHauKysp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, MPOEKIHs (PUTYpbI HA MJIOCKOCTb.
[leprnieHAUKYIAPHOCTD TUIOCKOCTEW: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IIockocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

VYTIbl B IPOCTPAHCTBE: YIOJI MEXAY MPSAMOM U IUIOCKOCTBIO, IBYTPAHHBINA YT OJ1, IMHEWHBIN
yroJl JIBYrpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsble yribl. CBOWCTBAa IUIOCKMX YIJIOB
MHOrorpaHtoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: n-yrosnbHas npusma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. llapannenenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl W ero cBoicTBa. KpaTuaiimme NoyTM Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamuma: n-
yrojibHasi NUpamMuia, NpaBuibHasg U yceu€HHas nupamusl. CBoiicTBa pédep U OOKOBBIX I'paHei
NpaBWIbHON mupaMubl. [IpaBuibHbBIE MHOTOTPaHHHMKH: IpaBWIbHAs MpU3Ma U IMpaBUIIbHAs
nupamuia, MpaBuiIbHas TPEyrojbHas MUpaMKIa U IPaBUIIbHBIA TeTpasap, kyo. IlpeacraBnenue
0 MpaBUWJIbHBIX MHOTOI'PaHHUKAX: OKTA3p, AOAEKadIp U UKOCABP.

Beruucnenue 31eMEeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans OoxoBoit
MOBEPXHOCTU U TOJHOM MOBEPXHOCTH MPSMOM MPHU3MBI, IJIOLIAJAb OCHOBAHWW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBUJIbHOM MUpaMU/Ibl, TEOPEMA O IJIOLIAAN YCEUEHHOM MUpaMUIbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUM IPAaBUIIBHBIX MHOI'OTPAHHUKOB.
CummMerpuss B TpaBUIBHOM MHOTOIPAaHHUKE: CHMMETPHS Mapajulesienuneaa, CUMMETPHs
IIPABWJIBHBIX IPU3M, CHMMETPHSI IPABUIIBbHON TUPAMUIBI.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsiTHSI: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEapHbIe, COHANpaBJICHHbIE U MPOTHBOIOJIOXKHO HAIpaBJIEHHbIE BEKTOpHL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpAaMHU: CIIOKEHHUE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, yMHOXEHHME BeKkTopa Ha uwncio. CBoicTBa cloxkeHHus BeKTopoB. CBoiicTBa
YMHOX€EHHS BEKTOpa Ha uucio. [loHaTne komiuiaHapHsle BeKTOphIL. IIpu3Hak koMIiaHapHOCTH
Tp€x BekTopoB. I[lpaBuno mnapamnenenumnena. Teopema O pa3loXKEHUH BEKTOpa MO TPEM
HEKOMIUIaHAapHbIM  BekTopaMm. llpsAmoyrosnbHas cucremMa KOOpAWHAT B  IIPOCTPAHCTBE.



Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMHM BEKTOpAa U KOOPAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaIsipHOE IPOU3BEAECHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHSA: LMIMHApPUYECKAs IOBEPXHOCTb, KOHHYECKAs IOBEPXHOCTb, cepuueckas
MOBEPXHOCTh, OOpasymomme MoBepxHocTed. Tema BpalleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxkenne Ten BpalieHus Ha MI0CKOCcTU. Pa3BépTka nunuHapa u konyca. CUMMeTpus
cthepsl 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NPAMOM M HAKIOHHOM NPU3MBI, WIUHIADPA,
nupamMubl 1 Konyca. O0bEM mapa 1 1apoBOro CETMEHTa.

KomOuHnanuu Tten BpalleHHss U MHOrOrpaHHuKkoB. Ilpu3ma, BnucaHHas B LMIMHAD,
onucaHHas okojo mwimHApa. [lepeceyenue cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHMK WJIM TEJIO BPAILEHMUS.

[Tnomanbs MOBEPXHOCTH LMIMHJIpPA, KOHYcCa, IUIomags cdepsl u e€ dacteil. [lonoOue B
npoctpancTBe. OTHomeHue OOBEMOB, IUIOIIAZEH MOBEPXHOCTEH MOAOOHBIX  (uryp.
[IpeoOpa3oBanue nonodus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIb30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHue cedyeHUH MHOTOIPAaHHMKOB M TeJd BpALICHUS: CEUYEHUs LWIMHIpA
(mapamienbHO M TMEPIEeHIUKYISIPHO OCH), CEYCHHS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
IPOXOJALINE Yepe3 BEepIIMHY), CEYSHMs IIapa, METOAbI IIOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuu HajJ BEKTOpaMu. BeKTOpHOE yMHOXEHUE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pELIEHNN TEOMETPUUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBwxkenust mnpoctpancTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBW)KEHMIL: NMapajuIeIbHBIA IEPEHOC, LEHTPAIbHAS CUMMETpUS,
3epKajibHas CHMMETpPHS, IOBOPOT BOKPYT mpsiMoii. IIpeoGpazoBanus nogobus. Ilpsmas u coepa
Ditnepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBIA YPOBEHBb) HA YPOBHE CPE/JHEI'O
OBIIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4WJ€HA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, MpoOIenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXkTaHCKON MICHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMAaTHYECKOW IIKOJbI, WCIIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTHX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHDKCHUN HAyKH U JCSTENIBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHUM, pacCyXIeHUuH, BOCIHPUUMUYUBOCTh K
MaTEeMaTUYeCKUM acleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocMTAHHE:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUECKHE 3HAHUS B HHTEpecax 3J0POBOTO
u 0Oe3omacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO (310pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylsapHas (u3nuecKkas akTUBHOCTB),
(bu3HYecKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETbHOCTHIO;

6) Tpy10BOE BOCIIMTAHME:

TOTOBHOCTh K TPY/Y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IuIHBIM chepam
npohecCHOHANBFHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANlpaBJIECHHOCTH;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpbl, TMOHUMAHUE BIHUSHUSA COIMAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHONM M COIHUAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOUIeH Cpejbl, TNIaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKHh Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoOB €€ Pa3BUTUSI M 3HAYMMOCTH JUIsSl Pa3BUTUS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MaTeMaTHYECKON KYJIbTYpOH KaK CPEJACTBOM MO3HAHUS MHUDA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U
B TpYIIIIC.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS



ba3oBble Jlornyeckue 1ecTBUA:

BBISBJISITH U XapaKTepU30BaTh CYILIECTBEHHbIE MPU3HAKM MaTeMaTUYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMUA, OCHOBAHUA [UIsi 0000LIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOPMYIHpPOBaTH W MPEOOPa30BBIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JMAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAsiaraTb KPUTCPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C HWCIOJIB30BAHHUEM 3aKOHOB JIOTHKH, JCIYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKIIOUEeHUN, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEIILHO JJOKA3aTEbCTBA MAaTEMATUUYECKUX YTBEPKIACHHUU (TIpsIMbIE U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, MPUBOAUTH NIPUMEPHl U KOHTPHIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOUpaTh CHocoO pemieHus ydeOHOM 3amgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOMAUIMH C YYETOM CAMOCTOSITETILHO BBIJCIICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKue AeiCTBUS:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbLCKUI MHCTPYMEHT MO3HAHUA, POPMYIUPOBATH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYHE, MpoOiIeMy, yCTaHABIMBaTh HCKOMOE W JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJICIOBAHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBIICHUSAMH, ITPOIIECCAMMU;

CaMOCTOSITENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOABI IO PE3ylibTaTaM MPOBEAEHHOTO
HAOJIOZICHUS, UCCIIEIOBAHMUS, OLICHUBAThH JOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIBUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX IJI OTBETa Ha BONPOC U AJIS
pelieHus 3a1auu;

BbIOUpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHaJIU3UPOBATbH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATH HMH(DOPMAIMIO pPA3IMYHBIX BHJIOB ©  (QOpM
MPEJICTaBICHHUS,

CTPYKTypuUpOBaTh  HHGOpMAIUIO, TPEACTaBIATh €€ B pa3IUYHBIX  dopmax,
WLTIOCTPUPOBATH TpaduuecKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSTENHLHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE /1eliCTBUSA

Oo01menue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHUS B COOTBETCTBHM C YCIOBUSMHU W IENISMU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IINUCBMCHHBIX
TEKCTaxX, JaBaTh IMOSCHEHUS 10 XOJy pEHIeHUs 3aJayl, KOMMEHTUPOBAaTh MOJYy4YE€HHBIN
pe3ynbTarT;

B XOJIe OOCYXKICHHs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMO#l TeMbl, MPOOIEMBI,
pemaeMoﬁ 3aJa4Mi, BBICKA3bIBATh HUJCH, HAILICJICHHBIC Ha ITOMCK peHIeHI/Iﬂ, COITOCTABJIAATHE CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JMajora, oOOHapyKHBaTh Pa3iHude U CXOJICTBO
MO3UIMH, B KOPPEKTHON opMe GOopMyIMPOBATh Pa3HOTIACHs, CBOM BO3PAKEHUS;



MNPpCACTAaBJIATL PE3YJIbTAaThl PCIICHUA 3aJd4d, SKCIICPUMCHTA, HUCCICAOBAHUA, IPOCKTA,
CaMOCTOATENIFHO ~BBIOMpaTh (opmar BBICTYIUICHHS C y4€TOM 3a1ad  TPE3CHTAMU |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATH IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapUaHTHI pelICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(ICKCHU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUN
U MBICIUTENBHBIX IIPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHns MaTeMaTUIeCKON 3a1a4H;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUSIM, OOBSCHITH MPUYUHBI
JOCTMDKEHUSI WM HEIOCTHXKEHHsI pe3ysbTaTOB JESATEIbHOCTH, HAaXOAWTh OLIMOKY, JaBaThb
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eITEILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOTHI IpU
pelieHMH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allii0 COBMECTHOW pabOTHI, paclpeneisiTb BHIBI paboT, MTOTOBApHBATHCS, OOCYXKIATh
Ipolecc U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» U HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JEHCTBHS C
JIPYTUMH 4JICHAMH KOMAaHJbI, OLIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ky1acca o0yyaromuiicss HAy4YUuTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHSIMH CTEPEOMETPUU MIPU PELICHUH 3ajad U
IIPOBEJCHNN MaTEMaTHUYECKUX PACCYKICHUM;

® [IpUMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IPU PEUICHUU
FeOMETPUUECKUX 3ajay;

e Kjaccu(UUIUpPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B MPOCTPAHCTBE, TNIOCKOCTEN B
IIPOCTPAHCTBE, MPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, CBA3AHHBIMHU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U IIIOCKOCTBIO;

e cBOOOJIHO ONMEPHPOBATH MOHATHAMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOTOI'PAaHHHKOB (TIpuU3Ma, MUpaMuia,
HpSMOYTOJIbHBIN Mapasienenunen, Kyo);

e iIaccu(UUIUPOBATh MHOTOTPAaHHUKH, BBIOMPAst OCHOBAHHUS JUIsl KJIaCCU(PUKALINN;

e CBOOOJHO OINEpPUPOBaTH MOHSTHUSIMH, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAHHHUKOB
IUIOCKOCTBIO;

®  BBINOJHATH NapaIeNIbHOE, IIEHTPAIbHOE U OPTOTOHAIBHOE NMPOEKTUPOBaHKUE (Uryp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHust pUryp Ha ImiIoCKOCTH;



CTPOUTHL CCUCHUA MHOI'OI'PaHHUKOB PAa3JIMYHBIMHU MCTOJaMU, BBIIIOJHATH (BBIHOCHLIC)
MJIOCKUE YEPTE)KH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHA CBEpPXY, COOKY,
CHU3Y;,

BBIYUCIIATh  IUIOMIAJM  TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (IIpU3Ma, IHUPaMHUa),
TEOMETPUYCCKUX TEJI C MPUMEHEHUEM (HopMyT;

CBOGOI[HO OIICpHUPOBATH MOHATUAMU: CHMMETPUA B IMPOCTPAHCTBC, HLCHTP, OCb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (UTYPBI;

CBOOOJTHO OTIEPUPOBATh MOHATUSMHU, COOTBETCTBYIONUMH BEKTOPaM M KOOpJAMHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH Z[GFICTBHSI Haa BECKTOpaMu,

pemiaTth 3aga4d Ha MOOKA3aTCIbCTBO MATCMATHYCCKUX OTHOILIEHUA U HaXO0XJICHUC
TCOMECTPHUICCKUX BCJINYHH, IIPpHUMCHA HU3BCCTHHIC METOAbI npu pPCICHUH
MaTeMaTHYECKUX 33]1a4 TIOBBIIIEHHOTO M BRICOKOTO YPOBHSI CJIOHOCTH;

IIPUMEHSATDH MIPOCTEUIINE TPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYUCCKUX 3a]1aY;

HU3BJICKATD, npeoOpa3oBLIBAThH " WHTEPIPETUPOBATH HHGPOPMAITHIO o]
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUrypax, IPEICTABICHHYI0 Ha YepTeXax u
PHCYHKaX;

MNPUMCHATL IIOJIYYCHHBIC 3HAHHMA Ha IPAKTUKEC: CpPaBHUBATL W aAHAJIMU3UPOBATH
PCAIBHBIC CUTyallUU, NPUMCHATHL U3YYCHHBIC ITOHATHA B IMPOLECCCE IMOUCKA PCIICHUA
MaTeMaTHYeCKu Cc(HOPMYITUPOBAHHON MPOOJIEMBI, MOJCIUPOBATh PEATbHBIC CUTYalluu
Ha S3BIKC TEOMETPHUH, WCCICAOBATh IOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
TCOMETPUYCCKUX TIOHATHH M TEOpeM, ammapara aiareOphl, pemaTh NPaKTUYSCKHE
3ala4M, CBA3AaHHBIC C HAXOXKIACHUCM I'COMCTPHUYCCKUX BCIINYHH,

UMETh MPEJICTABICHUSI 00 OCHOBHBIX JTalax pa3BUTUS TE€OMETPHHM KaK COCTAaBHOU
qacTH QyHJIaMeHTa Pa3BUTHSI TEXHOJIOTHA.

K xoniy 11 kiacca o0ydaromuiicss HayquTCs:

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH, CBA3aHHBIMU C IMJIMHAPHUUYECKONW, KOHUYECKON U
cdepudeckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

OTIEPHPOBATH TIOHSATHIMH, CBSI3aHHBIMH C TEJAMH BpAIeHHs: IWIHHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBaTh Teja BpalleHHs (LMIMHAP, KOHYC, cdepa U 1map) U 0OBACHIATH CIIOCOOBI
MOJIyYEHHUs TeJl BPallleHUs;

KJIaCCU(UIIMPOBATh B3aUMHOE PacrojoKeHue cepbl U MIO0CKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TN BpalleHHs, 00bEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpalllEHHs, TEOMETPHUUECKUX TeNl C
npuMeHeHueM Gpopmyi;

CBOOOJIHO OMEpUPOBATh MOHITUSMH, CBSI3aHHBIMM C KOMOMHAIIUSIMH Te€J BpAIIEHUS U
MHOT'OI'PaHHMKOB: MHOTOTPAHHHUK, BIMCAHHBIN B cepy U OMHCAHHBIA OKOJIO c]epsl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOMIAIMH MTOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TeI;

n300paxarb H3ydaeMble (UTYpHI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IPOCTBIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHMUS
TEJ BpaIlCHUS;

U3BJICKATh, WHTEPIpETHPOBaTh U NpeoOpazoBbBaTh  MHGOPMAIUIO 0
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUrypax, IMPEICTABICHHYI0 Ha 4YepTekax |
PHUCYHKaX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;



BBITIOJHSATH ONEPAIMH HAJ BEKTOPAMU;
3aJaBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cucTeMe KOOPAMHAT;

peliaTh TeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIJIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH [0 IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia MPU PEIICHUH;

CBOOOZHO OIEPUPOBATh IMOHSATUSMH, CBSI3AaHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HAaTh CBOICTBA ABUKECHUM;

BBITIOJHATh M300pakKeHUsT MHOTOTPAHHUKOB M TENl BpPAIICHUS TPH MapaJICIIbHOM
NepeHoce, eHTPATbHON CUMMETPHUH, 3epPKATbHOW CUMMETPHUH, TIPU MOBOPOTE BOKPYT
PSIMOH, peoOpa3oBaHus MOA00HS;

CTPOUTH CEYEHHS MHOTOTPAaHHUKOB M TEJI BpalICHUS: CEUCHHS LUIUHIPA
(mapasuieNbHO M MEPHEHAUKYIISIPHO OCH), CEUeHHs KOHYCa (IapajljiebHble OCHOBAHUIO
U IIPOXOJSIIKe Yepe3 BEPIIUHY), CEUCHUS 1Iapa;

UCIIOJIb30BaTh METO/bl MOCTPOCHUSI CEUEHUI: METOJl CJIeOB, METOJ BHYTPEHHETrO
MIPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHNUS,

MPUMEHATh TeOMETpUUYecKre (aKTbl i PEHICHHS CTEPEOMETPUYECKUX 3ajad,
MIPEANOIATaONINX HECKOJIBKO IIaroB PEIICHUS, €CIM YCIOBUS MPUMEHEHUS 3aJlaHbl B
SIBHOM M HESIBHOU (hopMme;

pemarh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKUX OTHOIICHUM M HaXOXKICHUE
TEOMETPHUYECKUX BEIIMYUH;

MPUMEHSTh POTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TPU
pEIIeHUU CTEPEOMETPUIECKIX 33/1aY;

MPUMEHATH TOJyYEHHbIE 3HAHUS Ha TMPAKTHUKE: CpPaBHUBATh, AHAJIU3UPOBATH W
OIICHUBATH PeajbHbIC CUTYAIMH, IIPUMEHSATh U3yUCHHBIC ITOHSITHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce IMOKWCKA pElIeHUs MaTeMaTH4ecKu CQOpMYIUPOBAHHOM MPOOIEMBI,
MOJICJIUPOBATh PEAIbHbIC CUTYAIlMH Ha SI3bIKE T€OMETPUHU, UCCIIEA0BATh MOCTPOCHHBIC
MOJIEJIM C UCIOIB30BAaHUEM T'€OMETPUUYECKUX MOHATHUI M TEOpeM, ammapara anreopsl,
pemaTh TPaKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAX0KICHHEM IeOMETPHUUECKUX BEITHYNH,
UMETh TPEJICTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU KaK COCTaBHOMN
yacTu QyHIaMEHTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacoB DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NpOrpamMmbl Bcero Konrpoaenbie  Ipaxruseckue o0pa3oBaTe/bHbIE
padoThI padoThI pecype
1 BBeneHue B cTepeoMeTpuIo 23 1 2
2 B3anMHOe pacnonokeHue npsmsIx B 6 0 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B ] 0 15
IIPOCTPAHCTBE
4 HepneHnmfyns{pHOCTL MIPSIMBIX U 75 1 2.5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTiabl ¥ paccTOsIHUA 16 1 1,5
6 MHororpaHHuKH 7 1 0,5
7 Bexkrtops! B mpocTpaHcTBE 12 1
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 ) 0
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 10




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM (uudposBbie)
Ne ni/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoTbI padoThI pecypebi
1 AHaJIMTHYECKAst TEOMETPUS 15 1 1
’ [ToBTOpEHME, 0606H_ICHI:IG u 15 1 15
CHUCTEMaTHU3aIUs 3HAHUM
3 O0BEéM MHOTOTPaHHHKA 17 1 1,5
4 Tena BpameHus 24 1 2
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 1
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHME, O606III€HIEC " 17 ) 0.5
CUCTEMaTHU3alis 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 71,5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHBIE TpaBUIIa U300PAKECHUS HA
PHUCYHKE IJIOCKOCTH, MapalleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IpsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
npaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[MousTHA: TIEpeceKaroIuecs IOCKOCTH,
MEPECEKAIOIINECS MPsMasi U TUIOCKOCTH;
MOJYTPOCTPAHCTBO
[MousTHA: TIEpeceKaroIIuecs IOCKOCTH,
MePECEKAIOIINECs PSIMasi U TIOCKOCTb;
MOJTYTTPOCTPAHCTBO

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

0,5

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX 00HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBHS U3 HUX
AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

0,5

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3aaHust




MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
IIOJIyYEHHBIX IJIOCKOCTeN. PackpaimBanue
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMU

11

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE POXOIST Yepe3 MxX
pé6pa. N3o0pakeHue nepeceueHust
IIOJIYYEHHBIX IIIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYCHU Pa3HBIMU LIBETAMU

12

N300paxeHune cedyeHuit mupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pé6pa. N3o0paxkeHue nepeceueHust
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

13

14

15

16

17

N300paxkeHne ceyeHuit mupamMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEpE3 UX
pé6pa. Nzo0paxkeHue nepeceueHust
MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

Mertoa cnesoB AJist MOCTPOSHUS CeUEHUM

Merton cnenoB 1uisi HOCTPOCHUS CEUEHHI.
CBoiicTBa nepeceuyeHuid MpsIMbIX U
IJIOCKOCTEN

Merton cnenoB 1uisi HOCTPOCHUST CEUYEHHI.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

[TocTpoenue ceuenunii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alIACh I1aroB
IIOCTPOEHUS

0,5




18

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aUCh 11aroB
MIOCTPOEHUS

19

20

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

[TocTpoenue ceveHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH 1IaroB
MIOCTPOEHUS

0,5

21

[ToBTopenue manumerpun: Teopema o
IIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonobue
TPEyroJIbHUKOB

22

[ToBTOpenue mianuMmerpuun: Teopema
Menenas. PacueTsl B ceueHMIX Ha
BBIHOCHBIX 4epTexax. McTopus pazButus
TJITAHUMETPUH U CTEPEOMETPUH

23

24

25

KonrtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnionokeHue npsMbIx B
npoctpancTse. CKpenyBaronyecs
npsiMble. [Ipu3Haky CKpemnBaronIuxcst
npsmbIx. [lapannenbHble npsMble B
MIPOCTPAHCTBE

Teopema o CylieCTBOBaHUU U
€MHCTBEHHOCTH MPSIMOM MapauienbHON
JTAHHOW MPSIMO#, TPOXOAIIEN YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIeKaIlleld Ha JaHHOUN
npsMoi. Jlemma o nmepecedeHnun
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO

26

[TapaytenbHOCTB TpeX MpsIMBIX. Teopema o




TpEX mapajuleNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

31

32

[TapanmnensHOe MPOSKTUPOBAHHUE.
OcHOBHBIE CBOICTBA MapaJLJICILHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢uryp B mapayuieIbHON MPOESKIINU

[MenTpansHas npoekuus. Yroiui ¢
COHAIPABJICHHBIMU CTOPOHAMHU. YTOJI
MEXAY IPAMBIMU

3amaun Ha MOKA3aTEIHLCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

[TonsATHA: MapauIeIbHOCTD NPSIMOM U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TIOCKOCTH.
CBoiicTBa napayieIbHOCTU MPSMON U
IJI0CKOCTH

I'eomeTprueckue 3aa4n Ha BEIYUCICHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
MapaJUIEIbHOCTBIO NMPSMBIX U INIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOISIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEekKe U
MapajyIeIbHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUN

0,5

33

34

[TapannensHas npoexus, IPUMEHEHNE
JUTSI IOCTPOCHUS CEUCHUM Ky0a 1
napauienenumnena. CeoncTaa
napajuieJenuIe1a 1 Ipu3Mbl

[TapannensHele ockocty. [IpusHaku
NapaJUIEIbHOCTH JBYX INIOCKOCTEN

35

Teopema 0 mapajIeIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIeH




yepe3 TOUKY, He MPUHAAIEKAITYIO TaHHOU

MJIOCKOCTH U CIICACTBUS U3 HEE

36

37

38

CaolicTBa napajuielbHbIX IJIOCKOCTEM: O

[apaJUIEIbHOCTH IIPSIMBIX IIEPECCUCHUS
IIPY [IEPECEUEHUN IBYX ITapaJLICIIbHbIX
IIJIOCKOCTEN TPEThEU

CaolicTBa napamuieabHbIX IIOCKOCTEN: 00

OTpe3Kax Mapaljie/bHBIX IPIMBIX,
3aKJIIOYEHHBIX MEKY ITapajuIeIbHBIMU

INIOCKOCTAMMU; O IICPECCUCHUU HpHMOﬁ C

ABYMS ITAapaJIJICIIbHBIMHA INIOCKOCTAMHA

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

41

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesenunena

Boruncnenue IMH OTpe3KOB B KyOe U
IPSIMOYTOJIBHOM TapajuieyIeuIe e

0,5

42

43

IlepnieH IUKyYIAPHOCTD NPSMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJI0OCKOCTH

[lepneHMKyISApPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSMOHN U
IIJIOCKOCTH

44

45

TeopeMa 0 CylIeCTBOBAHUH U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASIIEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MEPIEHUKYISIPHON K IUNIOCKOCTH

[1110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM




46

IPsAMBIC B MHOI'OI'paHHUKAX

[ImockOCTH M EPIIEHIUKYIISAPHBIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

0,5

47

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoeHnue neprneHuKyspa U3 TOYKU Ha

MPSIMYIO

48

[lepnenuKymnsp ¥ HAKJIOHHAS.
[TocTpoenue neprneHuKyspa U3 TOUYKU Ha

IPSIMYIO

49

50

51

Teopema o TpEX NMepreHAuKyIIpax
(mpsimast 1 oOpaTHasi)

Teopema o TpEX NMepreHAuKyIIpax
(mpsimast 1 oOpaTHasi)

Yron Mexay CKpeuBaromuMHUCs
MPSIMBIMU

0,5

52

[Touck neprneHIMKyISIPHBIX TPSAMBIX C
IIOMOIIBIO ITEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

53

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

54

ITocTpoenue ceuenuit kyoa, Ipu3Msl,
MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

55

56

57

[Toctpoenue ceuennii kyda, MpU3MBlI,
[IPaBUIILHON IIUPAMUJBI C TIOMOIIBIO
OpPTOTOHAJIBHON MPOEKIINHU

CummeTpus B IpOCTPaHCTBE
OTHOCHTEIIBHO IUIOCKOCTH. [Inockoctu
CUMMETPUN B MHOTOTPaHHUKAX

[Ipu3Hak nepneHuKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU

58

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JIO IIIOCKOCTH




59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JO INIOCKOCTH

60

CriocoObl OyCTUTh HNEPIIEHANKYISAPHIL:
CUMMETPHUS, CABUT TOUYKHU IO
NapajieaIbHON MPAMO

61

62

63

CaBur no HenapauieIbHON IpsiMOH,
M3MEHEHUE PACCTOSHUN

KonTponbhas padota "B3aumnoe
pacnosIoKeHHe NPSMBIX U ITIOCKOCTEH B
npocrpaHcrae”

[ToBTOpEHME: Yroa Mexay NPsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

65

[ToBTOpEHME: Yyroy MexIy
CKPELIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/ILIGCKI/Ie METOAbI BIYUCICHUA

yriia MEKAy NpsAMbBIMHA B MHOT'OT'PAHHUKAX

66

67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJI0OB IBYTPAaHHOIO yTIia

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aUMHO NEPIECHAUKYIISIPHBIX IIIIOCKOCTEN

0,5

68

69

[Ipu3Hak nepneHmKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa 0 MPSAMOU
IIEpECEYEHM IBYX MJIOCKOCTEN
NECPHICHANKYIIAPHBIX TpeTBeﬁ IINIIOCKOCTH
[IpsiMoyroibHBII Mapajuienenunesn; Kyo;
WU3MEPEHMUS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuleJenune1a

70

TeopeMa 0 1MaroHanu NPSMOYTOJIBHOTO
napajuieJienuIe/ia U CIeICTBUE U3 Hed

0,5




71

72

73

CrepeomeTpuuecKke U MPUKIaIHbIC
3aJ]auu, CBSI3aHHBIE CO B3aUMHBIM
PACIIOJIOKCHHUECM MIPAMBIX U INIOCKOCTHU

[loBTOpEHME: CKPELIMBAIOLIUECS NPSMBIE,
napasJiesibHble INIOCKOCTH B CTaHAAPTHBIX
MHOTOTpaHHUKAX

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MCKAY CKPCIIHNBAIOIIUMUCSA IPAMBIMU B
MIPOCTBIX CUTYAIUSIX

74

75

76

77

PaccrosiHre OT TOUKH 10 TIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Beruncnenue paccTosHUA MEKIY
CKPEILMBAIOIINMUCS IPSIMBIMU C
ITOMOIIBIO NEPIEHAUKYIIIPHON IUNIOCKOCTH

TpéXrpaHHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIS
TPEXTPAaHHOIO yIJia

DneMeHThI ChEePUIECKON TeOMETPUH:
reoJIe3NYECKUE JIMHUU Ha 3emiie

0,5

78

79

KonTtponbHast padota "Yrisl u
paccrosiHus"

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €r0 3JEMEHTHI"

80

81

82

[Tupamupa. Bunsl nupamuy. [paBunsnas
nupamMuaa

[Tpusma. [Ipsimast 1 HaKJIOHHAS IPU3MBL.
[IpaBunbHas npusma

[IpssMo#t napasmenenunen,
MIPSIMOYTOJIBHBIN Mapaienenumnen, Kyo

0,5

83

Beinykieie MHOrorpanHuku. Teopema




Ditnepa
Beinykieie MHOrorpanHuku. Teopema

84 Oitnepa. [IpaBuibHbIC U MOTYNPABUIIbHBIC 1
MHOTOTPaHHUKHU

85 Kontponbnas padota "MHororpanHuku" 1

26 [TonsiTHe BEKTOpa HA IIJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 [IpaBuno mapamienenurnena 1

90 YMHOKEHUE BEKTOPA HA YUCIIO 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1 0,5
IJI0CKOCTH

92 CkansipHoe Mpou3BeICHNE 1

93 Brruucnenue yriia Mexy BEKTOpamMu B |
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1

95 IIpocreimme 3a1aum ¢ BEKTOPaMH 1

96 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Ipocreiimune 3a1auu ¢ BEKTOpaMu 1 0,5

98 O0600111eHre U crucTeMaTu3alus 3HaHU! 1

99 O06o011IeHne 1 cucTeMaTu3alys 3HaHuR 1

100 WtoroBas koHTpoJsibHas paboTa 1

101 HToroBasi KOHTpOJIbHASA paboTa 1

102 O06001enre 1 cucTeMaTr3aIs 3HaHUIA 1




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

10




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
| IToBTOpenue TeMsl "KoopauHarsl BeKTOpa |
Ha MJIOCKOCTH U B POCTPAHCTBE"
) [ToBTopenue temsl "CkansipHoe |
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1
MEXy BEKTOpAMH B IpOCTpaHCTBE"
4 [ToBTOpEeHUE TeMBI "YpaBHEHHE MTPSIMOH, | 05
NPOXOIAIIEH Yepe3 ABe TOYKH" ’
YpaBHEHHE IIIOCKOCTH, HOPMAJIb
5 ’ ’ 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
VYpaBHEHHE IIIOCKOCTH, HOPMAJIb
6 ’ ’ 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMUPOBAHHE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1 05
IIPOrpaMMHUpPOBAaHHE '
10 AHaJIUTUYECKUE METOBI pacuéra yria 1
MEXy NMPSMBIMHA B MHOTOTPaHHUKAX
11 AHanUTHUYECKHE METO/Ibl pacuéTa yria |
MEXy TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 ®dopmyiia pacCTOSHUSA OT TOUYKHU 10 1




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxzaeHue paccTossHUui OT TOYKHU 10

13
IJIOCKOCTH B KyOe
14 Haxosxnenue paccTostHuit OT TOUKHU 710
IJIOCKOCTH B IPABUJILHOM MUPAMHUJIE
15 KontponbHas padota "AHamuTudeckas
reomerpus”
16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOT'OTPaHHUKH
17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHusi MHOTOTPAHHUKOB: CTAH/IAPTHBIE
18 IJIOCKOCTH, IEPECCUEHUS NPSIMBIX U 0,25
IIJIOCKOCTEMN
19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuieIbHbIE CEUYEHUS
20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOUIEHUM
[TapannenpHble NpsIMbIE U MIJIOCKOCTH:
21 YTIIbI MEKY CKPEIIMBAIOIIIUMHUCS 0,5
MPSIMBIMU
[TepnenguKkynsipHBIC IPSMBIC H
” MJIOCKOCTH: CTaHAApTHBIE Mapbl
MEepHIEHUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPAaHHUKOB
[TepnenguKkynsipHBIC IPSMBIC H
23 IJTOCKOCTH: TEOPEMA O TPeX
MepHeHIUKYISIpax
24 [TepnienaAuKysipHBIE IPSMBIE U 0,5




25

IINIOCKOCTH: BBIYUCJICHUS OJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOITAAM

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
101 IeH, COOOPaKEHHsI TTOI00MS

26

IToBTOpenue: iomanu
MHOTOYTOJLHUKOB, ()OPMYJIBI JIJIsS
TJI0IA N, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, CoOoopakxeHus Mo00M

[Tnomamu cedeHuit MHOTOTPaHHUKOB:
TUTOIIATU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHSI TOT00MS

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUs MOA00US
KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

0,25

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaiesienunea

3amaun 00 yaABOEHUM KyOa, 0 KBaapaType
Ky0a; 0 TPUCEKITNH yIia

CTCpCOMeTpI/I‘{eCKHC 3aga4u, CBA3aHHBIC C

00BEMOM MPSIMOYTOJIBLHOTO
napaJiesienumnena

34

[Ipuknagubie 3a1a4n, CBI3aHHBIC C

0,5




BBIYMCICHUEM 00BEMA MMpsAMOYI'OJIBHOTO

napajuiesienuneaa
35 O06BEM IPSIMOI TPU3MBI
36 CrepeoMeTpuuecKue 3a7jauu, CBI3aHHBIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI
37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO
38 onpeaenéHHoro uurerpaina. O0bém
HAKJIOHHOH MPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO
39 ornpenenéHHoro uaTerpana. O0brEm 0,5
T PAMH/TBI
40 dopmyna 00béMa mupamuabl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM
4 CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00BbEMaMK HAKJIOHHOW TPU3MBI
43 CrepeomeTpHuuecKue 3aJauu, CBSI3aHHbIE C 05
00bEMAMU TTHPAMU/IBI ’
[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBsI3aHHbIE C 00BEMOM HAKJIOHHOM
44 " 0
MIPU3MBI
45 [Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI
46 [Ipumenenue o0bEMOB. Borunicnenue

pPacCTOAHHUA A0 IMMIIOCKOCTHU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
[unuuapuyeckas HOBEPXHOCTb,
48 oOpa3syromue MUIHHIPHIESCKON
ITOBEPXHOCTHU
49 Munuuap. [IpsAsMoit KpyroBou HUIMHAP. 0.25
[Inomane MOBEpXHOCTH LUIUHIPA '
50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHHMYECKOU noBepxHocTu. Konyc
51 CeueHune KOHYyca IIOCKOCTBIO,
rapajuieJIbHOMN TIOCKOCTU OCHOBaHUS
50 VYceuénnblil konyc. M3o00paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB
53 [Tnomaas 60KOBOM MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYCa
54 [Tnomaas 60KOBOM OBEPXHOCTH U 05
. )
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4u Ha
55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MIOCTPOECHUEM CEYEHUI HUIUHAPA, KOHyCa
CrepeomeTpuueckue 3aa4 Ha
56 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MTOCTPOCHUEM CEUEHUH IUITNHAPA, KOHyCa
57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
HUATUHAPOM
53 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C 05
UUAITUHAPOM
59 Cdepa u map




60

61

62

[epecedenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bu u m300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTen

0,25

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKkue 3aaud Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpolt U MIapoM,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO

CrepeoMeTpruecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

0,5

67

68

69

[ToBTOpEHME: OKPYNKHOCTH HA TJIOCKOCTH,
BBIYHUCJICHHUA B OKp}I}KHOCTI/I, CTaH)IapTHBIe
nmoxoous

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

3anaun o teme "Tena 1 MOBEPXHOCTH
BpaiieHus"

70

3anaun o Teme "Tena v MOBEPXHOCTH
BpamieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMHIpA

73

Brruncienune 005EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
KOHYca

74

75

76

IInomany 60KOBOM M MOJIHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB ITUIUHPA,
KOHYca

[Ipuknagueie 3agaun 1o teme "OOBEMBI U
IJI0IA I TOBEpXHOCTEN Ten"

0,5

77

O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1apa, mapoBOro CErMeHTa U MapoBOTO
CEeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1Iapa U
momaasio chepsl. COOTHOMICHUS MEXKITY
TJIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
MOJJOOHBIX T

0,5

79

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeoMeTpHUYECKUE 3a]1a9H, CBI3aHHBIC C




80

BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBrokeHwust mpocTpancTBa. OTOOpaskeHUS.
JIBv>keHust ¥ paBeHCTBO Guryp. O0mme
CBOKWCTBA JBUKECHUI

82

83

84

Bupl 1BuxkeHMI: napaiebHbII
MIEPEHOC, IICHTPATbHAS CUMMETPHS,
3epKajibHAsl CAMMETPHS, IIOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHUS

85

86

87

88

Kontponbnas padota "BekTopsl B
npocrpaHcrae”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[TapamienbHOCT MPSAMBIX U IJIOCKOCTEN
B IIPOCTpaHCTBE"

Ob6o06maromiee noropenue 11 noHATUH 1
MEeTOJI0B Kypca reometpun 10—-11
KJIaCCOB, CUCTEMaTH3aIIMsI 3HAHMIA:
"Bekrtops! B mpocTpaHcTBe"

O6o06maromiee nosropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10-11

0,25




89

90

KJIACCOB, CUCTEMAaTH3alUsl 3HAHUM:
"BexTops! B ipocTpaHcTee”

O6o6maromiee moBTopeHue 11 MoHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHU:
"OO6beM MHOTOTrpaHHUKA"

Ob6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

0,25

91

Oo6o6maromee nmoBropenue 11 moHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyIJIbIX TEn"

92

O6o061maromiee nosropenue 11 noustuii n
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomanau moBepXHOCTU U 0OBEMBI
KpyIJIbIX Ten"

93

WroroBas koHTpoJsibHas paboTa

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpeHme, 0600mIEeHNE U
CUCTeMaTH3alus 3HAHHHA

96

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

7,5




YYEBHO-METO/INUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

[MPOLUECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1.

Maremaruka. I'eomerpus, 10 knacc/ Mepsnsk A.l'., Homuposckuii J[.A., ITomsikoB
B.M.; mnon penakmmeir Ilogonsckoro B.E., OOmectBo ¢ orpaHuYeHHON
orBercTBeHHOCThIO M3natenbckuit nentp «BEHTAHAI'PA®»; AxunonepHoe
obmectBo «M3marenscTBo «lIpocBenienne»

Marematuka. ['eomerpus, 11 kmace/ Mepsnsak A.I'., Homuposckuit J[.A., [TonskoB
B.M.; mnon penakumeir Ilomonsckoro B.E., OOmecTtBo ¢ orpaHu4eHHON
oTBeTcTBeHHOCThIO M3nmarenbckuii 1nentp «BEHTAHAI'PA®»; AkuuoHepHOe
obmectBo «M3aatenbpcTBO «IIpocBenieHue)

METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJISA
Maremaruka: anreOpa 1 Hadajla MaTeMaTHYECKOT0 aHalIn3a, reoMeTpus. ['eomeTpusi.
Yray6nennsiit yposensb: 10-11 kmacc: meronuueckoe nmocodue / E. B. Bytko, A. T
Mepznsk, B. b., [Tononckuii, M. C. Sxup. HUOPOBBIE OBPA30BATEJIbHBIE

PECYPCbBI U PECYPCBI CETU UHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/
POII https://resh.edu.ru/
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