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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBnseTcs OAHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs, TaKk Kak 00ecledyrBaeT BO3MOXKHOCTb H3YyUEHUS
JUCLUIUIMH €CTECTBEHHO-HAyYHOW HANpaBIEHHOCTH M IPEIMETOB T'yMaHUTapHOro unukia. Ilockosbky Jormueckoe MelluieHue, (GopMupyemoe Mpu
U3yYEHHH 00Yy4aroIMMHCS OHATHIHHBIX OCHOB T€OMETPUH, IIPU JI0KA3aTEIbCTBE TEOPEM U MOCTPOCHUH LEMOYKH JOTHYECKUX YTBEPIKICHUH MPU PEIICHUH
F€OMETPUYECKHX 3aa4, YMEHHUE BBIIBUTaTh U OIIPOBEPraTh IMIIOTE3bI HEIIOCPEICTBEHHO UCIIOIb3YIOTCS IIPYU PEIIEHUH 3a1a4 €CTECTBEHHO-HAYYHOT O LIUKIIA,
B YaCTHOCTH (PU3MYECKHX 3a/a4.

Ilenb ocBoeHMs MporpamMmbl yueOHOro Kypea «I'eomeTpusi» Ha yriyOJaEHHOM YpOBHE — pa3BUTHE UHIMBHUIYaJIbHBIX CIIOCOOHOCTEH 00yJarommxcs npu
U3y4eHUH TEOMETPUH, KaK COCTaBISIOMICH MpeaMeTHO oOmactu «MaremaTHka U MHPOPMATHKa» uYepe3 oOecreueHre BO3MOXKHOCTH MPHOOpPETeHUs U
UCTIOJIB30BaHUs OoJiee IIyOOKUX T€OMETPUUECKUX 3HAHUHN M JACUCTBUM, CIeNU(DUIHBIX T€OMETPHH, H HEOOXOAUMBIX JJIsl YCIIEUTHOTO MPO(ecCHOHATBEHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a7ja4aMH Kypca F€OMETPUU Ha YriayOJIEHHOM YpOBHE, paCIIUPSIONIMMH U YCHIIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBJISIOTCA:

paciIMpeHue MPeICTaBICHUs] 0 TeOMETPUM KaK YaCcTH MUPOBOM KYyJbTYpbl U (POPMUPOBAHHUE OCO3HAHUS B3aUMOCBSI3U T'€OMETPUHU C OKPYXKArOIIUM
MHPOM;

(dbopMupOBaHUE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (UIYpax Kak O BaXKHEHUIINX MaTEMaTHMUYECKUX MOJEINSX, MO3BOJSIOUIMX OMHCHIBATh U U3y4aTh
pas3HbIe SIBICHUS OKPYKAIOIIEro MUpa, 3HaHUE MOHATUIHHOIO anmnapara 1o pasaeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dopMHpoBaHUE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHSATHUSAMH O NMPOCTPAHCTBEHHBIX (PUTYpax M UX OCHOBHBIMH CBOICTBaMH, 3HaHUE TeopeM, GopMyn U
YMEHHE UX MPUMEHSATh, YMEHUS J0Ka3bIBATh TEOPEMbI U HAXOAUTh HECTaHIaPTHbBIE CIIOCOOBI pEIIeHUs 3a/1a4;

(dopMupOBaHHE YMEHHS paclo3HaBaTb Ha YEPTEKax, MOJAENSAX M B pealbHOM MHpPE MHOTOTPAHHHMKM M Teja BpalleHHsl, KOHCTPYUPOBATh
T€OMETPUYECKUE MOJIEIH;

(dopMHpOBaHHE MOHUMAaHHSI BO3MOXHOCTH aKCHOMAaTHYECKOT0 TOCTPOCHUSI MaTEMAaTHUYECKUX TeOpUid, (GOpMUPOBAHNE MOHUMAHMSI POJIM AKCUOMATHKHI

IIPU IIPOBEJIEHUH PACCYKICHNN;



(opMHpOBaHUE YMEHHS BJIAIETh METOAAMH J0KA3aTENIbCTB U AITOPUTMOB PEILEHHs], YMEHUS UX IPUMEHSATh, IPOBOIUTH J10Ka3aTEIbHbIE PACCYKICHUS
B XOJI€ PEIICHUs CTEPEOMETPHUECKUX 3a/1a4 U 33]a4 C MPAKTUYECKUM COJIepKaHueM, (POPMHUPOBAHUE MIPECTABICHNUS O HEOOXOIUMOCTH JI0Ka3aTeIbCTB MPU
000CHOBAaHUH MaTEMaTUUECKUX YTBEP)KJIECHUHN U pOJIM aKCHOMAaTUKH B IIPOBEIEHNUN JETYKTUBHBIX PACCYKICHUM;

pa3sBUTHE U COBEPIICHCTBOBAHUE UHTEUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00ydaroLInXcsl, IO3HABAaTEIbHOW aKTUBHOCTH, HCCIIEI0BATENbCKUX
YMEHMM, KPUTUYHOCTH MBIILIJICHHS, HHTEPECa K N3Yy4EHHUIO T€OMETPUH;

dopmupoBanne GyHKINOHATHHON IPAMOTHOCTH, PEIEBAHTHON T€OMETPHUU: YMEHUS PACIIO3HABATH MPOSIBICHUS T€OMETPUIECKUX MOHSATHIA, 00BEKTOB U
3aKOHOMEPHOCTEW B PEaJbHBIX JKU3HEHHBIX CUTYAlMAX W MPH U3YYCHHH JIPYTHX Y4EOHBIX MPEJIMETOB, MPOSBICHHS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJIEJIMPOBaHUS PEAlbHbIX CUTYALUH, UCCIIEJOBAHMS IOCTPOEHHBIX MOZEIIEH, HHTEPIPETALUH ITOTYYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU COJIEpKaTENIbHBIMU JMHUAMHU ydueOHOro kypca «l'eomerpusi» B 10—11 kmaccax sBistorcs: «lIpsiMble M MIOCKOCTH B HPOCTPAHCTBEY,
«MHororpanHukmn», «Tena Bpamenus», «BeKTOpsl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BUKEHHUS B IPOCTPAHCTBEY.

Cdhopmynupoarnoe Bo ®I'OC COO tpeboBaHHE «yMETh ONEPUPOBATH MOHATUSMUY, PEICBAHTHBIMUA T€OMETPUH Ha yrIIyOJEHHOM ypOBHE 00ydeHUs
B 10-11 kiaccax, OTHOCUTCS KO BCEM COJEP)KaTEJIbHBIM JHHHUIM Y4eOHOTo Kypca, a (POpMUpOBaHHME JOTMUECKUX YMEHUH pacnpeaessiercs He TOJbKO I0
coJiepKaTeNbHbIM JIMHUSIM, HO U 10 rojaMm oOyueHus. CojepxaHue o0pa3oBaHMsl, COOTBETCTBYIOIEE MPEAMETHBIM pe3ynibTaTtaM ocBoeHus: denepaiibHoi
paboyeil mporpaMMel, pacrpeaeaEéHHbIM 10 ToAaM 00y4eHHsI, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIIPOCAM
oOyuaromuecs: o0pallaiuch HEOJHOKPATHO. DTO IMO3BOJISIET OPraHU30BaTh OBIIAJICHHUE T'€OMETPUUYECKUMH MOHATHUSAMU U HaBBIKAMHU IOCIIEOBATEIbHO U
HOCTYNAaTeNbHO, C COOJIIOJIEHMEM IPHHLMIA IPEEeMCTBEHHOCTH, a HOBbIE 3HAHHS BKIIOYAThb B OOILIYI0O CHCTEMY T'€OMETPUYECKUX IpeICTaBICHUI
00yJaroImuxcsl, pacupsis U yriryossis e€, o0pasyst MpOYHbIe MHOKECTBEHHBIE CBSA3H.

[lepexon k U3y4EeHUIO T€OMETPUU Ha YIIIYyOJEHHOM YPOBHE I103BOJISIET:

CO3/1aTh YCJIOBUS ISl AUPPepeHInannuy 00y4eH s, TOCTPOSHUSI UHANBHUIYaJIbHBIX 00pa30BaTEeIbHBIX MPOTrpamMM, 00ECIeUnTh YTIIyOIEHHOE U3YYEeHHE
reOMETPHUH KaK COCTaBIIsIoNIel yueOHoro nmpeamera «MaTteMaTHka;

HOJrOTOBUTH 00YYAIOIINXCS K MPOJODKEHUIO U3YUEHHsI MaTeMaTUKU ¢ yu€ToM BblOopa Oyayiueit npodeccuu, odecreunBasi IpeeMCTBEHHOCTh MEXITY

001muM 1 MpoecCuOHATBHBIM 00pa30BaHUEM.



Ha u3yuenue yuebHOro kypca «I'eomerpusi» Ha yriayonéanom ypoBHe otBoautces 204 gaca: B 10 kimacce — 102 yaca (3 gaca B Henenmo), B 11 kiacce —

102 gaca (3 yaca B HEJIEIO).

COJAEPKAHUE OBYYEHUA

10 KUIACC

HpﬂMLIe U IIJIOCKOCTH B MMPOCTPAHCTBE

OcHOBHBIE OHATHUS cTepeoMeTpur. Touka, npsimasi, JI0CKOCTb, IPOCTpaHCTBO. [IoHsATHE 00 aKCMOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPHUU: aK CHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacrionoxeHue npsMbIX B IPOCTPAHCTBE: IEPECEKaIOIUecs, MapaulelIbHbIe U CKpeIMBaromuecs npsamsle. [I[pusHaku CKpenmBaromuxcs
npsaMbixX. llapamnenbHOCTH HPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: IApaJUICNIbHBIC MpsAMBIE B IPOCTPAHCTBE, IAPAUIEIBHOCTh TPEX MPSAMBIX,
napajiebHOCTh NpsAMONW M MIockocTH. IlapannensHoe M LiEHTpanbHOE NPOEKTHpOBaHUE, u3o0paxkeHue ¢uryp. OCHOBHBIE CBOMCTBA IMapajlIeNbHOTO
npoekTupoBaHus. M3o0paxenue ¢uryp B napamiesbHOW NMPOEKUUHU. YTIIbI C COHANPABICHHBIMU CTOPOHAMH, YIOJI MEXAy NPSMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapajlielbHble IJIOCKOCTH, CBOMCTBA MapalielbHbIX I1ockocTel. [Ipocreiimume npocTpaHCTBEHHbIE (UTYphl HA IUIOCKOCTH:
TETPAdAP, NapajuIeICIUIIE]], IOCTPOSHUE CEYCHUM.

[lepnieHAUKYIAPHOCTh MPSAMOM M IUIOCKOCTH: INEPHEHAMKYJISPHBIE NPsMbIE B IMPOCTPAHCTBE, IMPSMBIE MNapajUIeNIbHBIE W NEPIEHAUKYISPHBIE K
IUIOCKOCTH, MPU3HAK NEPIEHANKYISIPHOCTH NPSIMON U IJIOCKOCTH, TEOPEMA O MPSIMOW NMEPHEHAUKYISIPHON IUIOCKOCTH. OpPTOrOHaIbHOE NMPOEKTUPOBAHUE.
[lepnieHnuKynsip ¥ HaKJIOHHBIE: PACCTOSIHME OT TOYKH JIO IUIOCKOCTH, PAcCTOSHHE OT MPSAMON A0 IUIOCKOCTH, MPOEKIMsS (UIyphl Ha IUIOCKOCTb.
[IepneHAMKyYISAPHOCTD INIOCKOCTEN: IPU3HAK MEPIIEHIUKYIIPHOCTH JIBYX IUIOCKOCTEN. TeopeMa o TpEX NepneHANKYIIsApax.

VYrisl B IPOCTPAHCTBE: YroJl MEXAY NPSIMOM M INIOCKOCTBIO, IBYTPAaHHBIN YIroJl, INHEWHBIA yroJl ABYTPAHHOTO yria. TpEXrpaHHbI 1 MHOTOIPaHHBIE
yriasl. CBOMCTBA MJIOCKUX YIVIOB MHOTOIPaHHOTO yria. CBOMCTBA IUIOCKUX U ABYI'PAHHBIX YIVIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUIS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKu



Buapl MHOrorpaHHMKoB, pa3BépTka MHOrorpaHHuka. Ilpusma: n-yrosnpHas npusma, npsiMasi ¥ HaKJIOHHAs MPU3Mbl, OOKOBas M IOJIHAs OBEPXHOCTh
npusmbl. [lapannenenunen, npsSAMOYrojibHbIN Napajljieienunea u ero ceorcra. Kparuaiiimme myTd Ha NMOBEpPXHOCTHM MHOTOorpanHuka. Teopema Jiepa.
[IpocrpanctBennas teopema Iludaropa. [lupamunga: n-yroibHas nmupamuia, MpaBUibHAsS W yceu€HHas nmupamubel. CBoiicTBa péOep U OOKOBBIX I'paHeil
IIPABWIBHOM nupaMu/sl. [IpaBuiibHbIC MHOTOTPAHHUKK: IIPABWIIbHAS IIPU3Ma U IIPaBWIbHASA IMPAMUAA, IPaBUIIbHAS TPEYTOJIbHASA IUPAMUAA U PAaBUJIbHBIN
TeTpa’ip, KyO. IIpeacraBienne o NpaBUIIbHBIX MHOTOTPAHHUKAX: OKTa3/Ip, JOAEKA3AP U UKOCAIP.

Bbruncrenue 31eMEeHTOB MHOTOTPAaHHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans OOKOBOH MOBEPXHOCTH W TOJHOW MOBEPXHOCTU MPSMOU HPU3MBI,
IUIOLIA/lb OCHOBAaHMM, Teopema 0 OOKOBOIl MOBEpXHOCTU MpsAMOM mpusMmbl. [lnomaas OOKOBON MOBEPXHOCTH M MOBEPXHOCTH IPABUIIBHOM IMHpPaMHJIbI,
TeopeMa O IUIOLIAAN yCEeUEHHOW TUPaMUIBI.

CuMMeTpuss B NIPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUU IPABUIBHBIX MHOIOrpaHHMKOB. CHMMETpHsl B INPaBUJIBHOM MHOTIOIDAHHUKE: CHUMMETPHS
napajuieienunea, CAMMETPHS IIPABWIBHBIX IPU3M, CHMMETPHSI IPABWIIBHOW TUPAMU/IBI.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTusi: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTOpP, UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI KOJUIMHEAPHBIE, COHAIIPABIIEHHBIE U MPOTUBOIIOJIOXKHO
HaIpaBJICHHBbIE BEKTOPbl. PaBeHCTBO BEKTOPOB. JleMCTBUs ¢ BEKTOPAMM: CIOKEHUE M BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE
BEKTOpa Ha yuciio. CBoiicTBa cioxkeHHs! BeKTOpoB. CBOICTBA YMHOKEHUSI BEKTOpa Ha yuciio. [loHsTHe kommiaHapHble BeKTOphl. [Ipu3Hak KoMIlsIaHapH OCTH
Tpé€X BeKkTOpoB. [IpaBmiio napamnenenunena. Teopema 0 pa3iioKeHUU BEKTOPA IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. IIpsMoyrosibHas cuctema KOOpAUHaT B
npoctpancTBe. KoopanHatel Bektopa. CBA3b MEXy KOOpAMHATAMU BEKTOPA M KOOPAMHATAMHU TOYEK. YTOJI MeXay BekTopamu. CKalsipHOE NPOU3BENIECHUE

BEKTOPOB.

11 KJIACC
Tesna Bpamenus

[onaTus: nMAMHApPUYECKass MOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTb, Cpephuueckas MOBEPXHOCTh, oOpasyromiue moBepxHocTeil. Tenma BpaieHHs:
LWINHAP, KOHYC, YCEYEHHBIN KOHYC, cdepa, map. B3auMmHoe pacnonoxeHue cdepsl M INIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe. M300paxeHue Ten

BpaIeHus Ha TiockocTh. Pa3BépTka nunuuapa u konyca. Cummetpus cepsl u mapa.
5



O06béM. OcHoBHBIE CcBOiicTBa 00bEMOB Ten. Teopema 00 00bEME HPSIMOYTOJILHOTO Napajuienenunena v cieactBus u3z He€. OO0bEM mpsiMol U
HAKJIOHHOM NMPU3MBI, IIUJIMH]PA, TUPaMHIbI U KoHyca. O0bEM I1apa 1 MapoBOro CerMeHTa.

KoMOuHnarmu ten BpaimieHuss 1 MHOTrOrpaHHHKOB. [Ipu3Ma, BnmcaHHas B LWIMHJpP, OMUCaHHAs OKojo muwiuHiapa. [lepeceuenue cdepbl U mapa c
wiockocThio. Kacanue mapa u cdepsl miockocteto. [oHsITHE MHOTOTpaHHHUKA, OMUCAHHOTO OKOJIO cephl, Chepbl, BIMCAHHON B MHOTOIPaHHUK UJIU TEIO
BpallleHuUs.

[Tnomaap MOBEPXHOCTH MIIUHAPA, KOHYCA, TUIoma s chepsl u e€ yacreil. [lomodue B mpocrpancTe. OTHOIIEHNE 00BEMOB, IUIOMIAICH TTOBEPXHOCTEH
nono0HbIX uryp. IlpeodpazoBanue momodus, romoteTus. Pemenne 3a1ay Ha IUIOCKOCTH C UCTIOIB30BAHUEM CTEPEOMETPUUYECKIX METO/IOB.

[TocTpoeHue cedyeHHiI MHOTOTPAaHHUKOB W Tell BpalleHHs: CEUeHUs IWIMHIApa (MapajulelbHO M TMEePHEHAUKYISIPHO OCH), CEUeHHUs KOHyca
(mapayieNibHbIE OCHOBAHHMIO M TMPOXOJAIIUE Yepe3 BEpIINHY), CEUeHHUs Iapa, METOAbI MOCTPOSHUS CEUEHUH: METOJ CIEAOB, METOJl BHYTPEHHEro
IIPOEKTUPOBAHUSL, METO]I IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B NPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Onepauuu Haja BeKTOpaMH. BekTopHOe yMHOXEHHE BEKTOpOB. CBOMCTBA BEKTOPHOIO yYMHOXkeHUs. lIpsmoyrosbHas
cucTeMa KoopauHaT B mnpocTpaHcTBe. KoopaunaTel BekTopa. Pasnmokenue BekTopa mo 0Oasucy. KoopAumHATHO-BEKTOPHBIA METOJ MPU PEUICHUH
T€OMETPUUYECKHX 3a/1au.

JIBusKeHNMsI B IPOCTPAHCTBE

JBuxenust mpoctpancTBa. Otobpaxkenus. JIBrmkenus u paBeHCTBO (uryp. OOmme cBoiicTBa ABMKEHUN. BUIbI MBMKEHHMIA: MapalienbHbli mepeHoc,

[IEHTpaJIbHasi CHMMETpPHS, 3epKajlbHasi CUMMETPUs, IOBOPOT BOKPYT npsMoil. [IpeoOpa3oBanus nogobus. Ipsmas u chepa Ditnepa.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «T'EOMETPHUSI» (YIJIYBJEHHBIIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHcKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTh T'PAXKIAHCKOW MO3UIUK OOYYarOIIErocsi KaKk aKTHUBHOTO M OTBETCTBEHHOT'O 4JEHAa POCCHICKOrO 0OIIecTBa, MPEJCTABICHHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IMUHBIX CTPYKTYD, SIBICHUH, IPOLELYp I'PaXIaHCKOrO 001IecTBa (BBIOOPHI, ONPOCH U APYroe), yMEHHE
B3aMMO/ICHICTBOBATh C COLMAIIbHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSAMHU U Ha3HAYCHUEM;

2) NaTPHOTUYECKOE BOCIIUTAHME:

c(OpPMUPOBAHHOCTh POCCUICKON TIpa)1aHCKOM HIEHTHMYHOCTH, YB@)KEHMsI K IPOLUIOMY M HACTOALIEMY POCCUMCKOW MaTeMaTUKH, LIEHHOCTHOE
OTHOLICHHE K JIOCTHKEHUSAM POCCUHCKHX MATEMAaTHKOB M POCCHMCKOW MaTEMaTHYECKOM IIKOJIBbI, MCIOJb30BAHUE ITHX IOCTMIKCHMM B JIPYrMX HayKax,
TEXHOJIOTUSX, cpepax IKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

OCO3HAHME JIYXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapoja, CPOPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHHWSA, 3TUYECKOIO IMOBEJCHHS, CBA3aHHOIO C
MPAKTUYECKUM MPUMEHEHUEM JJOCTUKEHUHM HayKu U JI€ATEIbHOCTHIO YUEHOT0, OCO3HAHNE JIMUYHOT0 BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OyAyIIero;

4) acTeTHYECKOE BOCIIUTAHHE:

JCTETUYECKOE OTHOLIEHHE K MHpY, BKIIOYas S3CTETHKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTeH, OOBEKTOB, 3ajau, pELIeHUH, paccyXJIeHUil,
BOCIIPUMMYHMBOCTb K MATEMAaTHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) ¢pusznyeckoe BocnuTaHUE:

c(OpPMHPOBAHHOCTh YMEHHUS MIPUMEHATh MaTeMaTHUYECKHE 3HaHUSI B MHTEpecax 3/10pOBOro U 0e30macHoro oopasa »KU3HU, OTBETCTBEHHOE OTHOILICHHE
K CBOEMY 3JI0POBBIO (3/10pOBO€ MUTaHHE, COATAHCUPOBAHHBIN pEXHUM 3aHATUH W OTIbIXA, peryispHas (uznydeckas AaKTHBHOCTbB), (U3UUECKOe
COBEPILIECHCTBOBAHUE IIPH 3aHATUAX CIIOPTUBHO-03I0OPOBUTEIBHOM JAESITEIBHOCTHIO;

6) TpyoBO€ BociMTAHME:



TOTOBHOCTb K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYAOIIOOUS, HMHTEpPEeC K pa3iudHbIM cdepaM NpodecCHOHATBHON esSTENIbHOCTH, CBSI3aHHBIM C
MaTeMaTHKOW M e€ MPHIOKEHUSIMH, YMEHHE COBEpILIaTh OCO3HAHHBIM BbIOOp Oymymieil mpodeccun M peaan30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUU BCEH YKM3HU, TOTOBHOCTh K aKTMBHOMY YYacTHIO B
PELICHUH NPAKTUYECKUX 3a7a4 MATEMAaTHYE€CKOW HAIPABIEHHOCTH;

7) 3K0JIOTHYEeCKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh 3KOJIOTUYECKON KYIbTYphl, MOHUMAaHUE BIUSHHUS COLUAIBHO-SKOHOMHUYECKUX MPOIECCOB HAa COCTOSIHHE TPHPOIHOW U
COLIMAJILHOW CpeJibl, OCO3HAHHUE INI0OAJIBLHOIO XapakTepa HKOJIOIMUYECKUX MpoOJieM, OpUEHTAls Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUN JUIS pelIeHUs
3a/1a4 B 00JIaCTH OKPY’KaIOIEH Cpe/ibl, IUIAHUPOBAHKE MTOCTYIIKOB M OLEHKU UX BO3MOKHBIX MOCJEICTBUN I OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKH M OOIIECTBEHHOW IPAKTHKH, MOHHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c(epbl YeIOBEYECKOH IesITeIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH IS PA3BUTHS LUBWIN3ALUH, OBIIAJICHUE S3BIKOM
MaTE€MaTUKU U MaTEMaTUYECKON KYJIbTYpPOU Kak CPEACTBOM MO3HAHUS MUpPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U UCCIEAOBATEIIbCKYIO AESTEIbHOCTh

WHJUBUIyaJIbHO U B IPYIIIIE.
METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHbIE YHUBEPCAJBHbLIC yqeﬁm,le JeHCcTBUS

Ba3oBrle JJornyecKue AeicTBus:

BBISIBIISITh U XapaKTEPU30BATh CYIIECCTBCHHBIC NMPU3HAKA MATEMAaTHYECKUX OOBEKTOB, TOHSATHIA, OTHOIICHUH MEXKIY MOHATHUSAMH, (POPMYJINPOBATH
OTIpENICIICHUs] TTOHITUHN, YCTAaHABIMUBATh CYIICCTBEHHBIH MPHU3HAK KiacCH(HKAIMU, OCHOBaHHS JjIsi 00OOIICHUS W CPaBHEHHUS, KPUTCPUH MPOBOIUMOIO
aHaIn3a;

BOCIPUHUMATh, POPMYIUPOBAThH U MPeoOpPa30BbIBATH CYXKIEHUS: YTBEPAUTEIbHbIE U OTPUILIATEIbHbIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE;



BBISIBJISITH MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHBOpeuMsi B (pakTax, MaHHBIX, HAOIIOACHUSIX W YTBEP)KICHHSX, Ipeaararb
KPUTEPUU JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUUIL;

JIEJIaTh BbIBOJIbI C MCIIOJb30BaHNUEM 3aKOHOB JIOTUKH, J€YKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUEHUHN, YMO3aKIOUEHUH 110 aHAJIOTUH;

MPOBOAMUTH CAMOCTOSITEJIBHO J0KA3aTebCTBA MATEMATUYECKUX YTBEPKICHUH (IIpsIMbIe U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTalMI0, TPUBOIHUTD
PUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBObI;

BBIOMpPATh CIOCOO pemieHust y4eOHOU 3amaun (CpaBHUBATh HECKOJIBKO BAapUAHTOB pEIICHHUs, BBHIOMpaTh Haubosiee MOAXOIAMUN C yu&€ToM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBare/bcKue 1eCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENIbCKUI HHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH BOIPOCHI, (PUKCHUPYIOLIUE MPOTUBOpEUHe, Mpoliemy,
yCTaHaBJIMBATh KCKOMOE U TaHHOE, (POpMUPOBATH TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

IPOBOAMUTH CAMOCTOSITEJIBHO CINIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEJOBAHUE 10 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTEeMaTHUECKOro OOBbEKTA, SIBJICHUS,
Ipolecca, BHISIBICHUIO 3aBUCUMOCTEN MEX1y 00BEKTaMU, SIBJICHUSAMHU, TTPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYTHpPOBaTH O0OOIIEHHS] U BBIBOJIBI MO pe3yiabTaTaM IMPOBEIEHHOTO HAOINIOJEHUS, UCCIEIOBAaHUs, OLEHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIbTATOB, BHIBOJOB M 0000IIEHNUI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIABUTATh MPEOJIOKEHNS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nnopmanmeii:

BBISBIISTH JIe(DUINTHI HH(GOPMAIIUHU, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOIPOC U JUJIS pEIICHUS 3a/1a4H;

BbIOMpaTh MHPOPMAIMIO U3 WCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIM3UPOBATh, CUCTEMAaTU3UPOBAaTh M MHTEPIPETUPOBATH MH(OPMALIUIO PA3TUYHBIX
BUJIOB U (hOPM Ipe/ICTaBICHMUS;

CTPYKTYypUPOBaTh HH(OPMAIINIO, TPEJICTABITH €€ B Pa3IMUHBIX (hopMax, UILTIOCTPUPOBATH TpadUIECKH;

OLICHUBATh HaJEKHOCTh I/IH(I)OpMaI_II/II/I 10 CaMOCTOATCIIBHO C(I)OpMYJ'II/IpOBaHHBIM KpUTCPUAM.



KovMMyHMKaTHBHBbIE YyHUBEpPCAJIbHbIE Y4eOHbIe JeiiCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (I)OpMyJII/IpOBaTB Cy)KI[eHI/ISI B COOTBCTCTBHH C YCJ'IOBI/ISIMI/I n aeiisiMnu 06L[I€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘-IKy
3pEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS 110 X0y PEIICHUS 3a]a4i, KOMMCHTHPOBATh TOJyYCHHBIA Pe3y/IbTarT;

B X0Jie 00CYJICHHUs 3a/1aBaTh BOIPOCHI IO CYIICCTBY 00CYX/TaeMOM TeMbl, MPOOJIeMbI, PelIacMO 3a/1a4H, BEICKA3bIBaTh HUJCH, HAIICJICHHBIC HA ITOUCK
peIIeHHs], COTIOCTABIIATH CBOM CYXKACHHUS C CY)KICHUSMH JPYTUX YYaCTHUKOB JMAIOra, OOHAPYKUBATh Pa3IMyhe M CXOACTBO IMO3UIUI, B KOPPEKTHOH (popme
(GbopMyITUPOBATh Pa3HOTIACHS, CBOM BO3PAXKCHHS;

NPECTaBIISATh Pe3yJIbTaThl PEIICHHS 3a7a4yM, SKCIIEPUMEHTA, MCCIICIOBAHUS, MPOEKTa, CAMOCTOSTEIILHO BHIOMpATh (hopMaT BBICTYIUICHHUS C YYETOM

3a/la4 HIpEe3CHTaAllU U 0CcOOeHHOCTEN AyaAUTOPHUN.
Pel"yJ’[ﬂTI/IBHLIe YHUBEpPCAJIbHBbIC y'leﬁﬂble JelcTBUS

Camoopranu3anusi:

COCTABJIATh IUIAH, QJITOPUTM PEHICHHS 3a/laud, BBIOUPATh CHOCOO0 peHIeHHs ¢ YY4ETOM HMEIOIIUXCS PECYpPCOB UM COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHHUH ¢ y4ETOM HOBOM HH(OPMAITHIH.

CaMOKOHTPOJIb, IMOIHOHAIBHBII HHTEJIEKT:

BJIAJACTh HABBIKaMH O3HaBaTeILHOMI pe(i)J'IeKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX HeﬁCTBHfI N MBICIUTCIIBHBIX MPOHECCOB, UX PEC3YJIbTATOB, BJIAJACTHb
crocob6aMu caMOTPOBEPKHU, CAMOKOHTPOJIS MTPOLIecca U pe3yibTaTa pelieHHs] MaTeMaTHIeCKOU 3a/1a4H;

MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh NIPU PEUICHUH 33aJ]a4i, BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEJILCTB,
JIAHHBIX, HAWJIEHHBIX OMIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OICHUBATb COOTBETCTBUC pPE3yJibTaTa LEJIN U YCIIOBUAM, 00BACHITH MPUYHUHBI JOCTHKCHUA UM HEAOCTUKCHUA PE3YIIbTATOB ACATCIIBHOCTU, HAXOAUTH
OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAas ACATECIbHOCTD:
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MOHMMATh U MCIOJB30BATh MPEUMYIIECTBA KOMaHAHONW M WHIUBUAYAIbHON pabOThI MPH PEIIeHWH Y4eOHBIX 3aJad, IPUHUMATh IIeJib COBMECTHOM
JeSITeIbHOCTH, TUIAHUPOBATh OPTaHMU3alMI0 COBMECTHON PabOTHI, paclpeaeisiTh BUAbI paboT, JOTOBAPUBATHCS, OOCYX/IATh MPOLECC M Pe3yNIbTaT padoTHI,
0000111aTh MHEHHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B IpyHMoBbIX (hopmax paboTel (00CyxaeHHs, OOMEH MHEHUU, «MO3TOBbIE HITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTb pabOTHl U
KOOPJAMHHUPOBATh CBOM JEWUCTBUSA C JPYIrMMH 4JI€HAMH KOMAaHbI, OLIEHWBAaTh KauyeCTBO CBOETO0 BKJIaJa B OOUIMI NPOAYKT IO KPUTEPHUAM,

c(hOpMYyIIMPOBAHHBIM YYACTHHUKAMH B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIbTATbBI

K xoniy 10 kiaacca o0y4daromuiics HAy4YnTCS:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU TIOHSATHSIMH CTEPECOMETPUH TPH PEIICHUH 3314 U MPOBEJICHUN MaTEeMaTHUECKUX PACCYKICHUM;

e TMPUMCHSATH AKCHOMBI CTEPEOMETPUH H CIICJICTBHS U3 HUX NIPU PEHICHUU F'€OMETPUICCKHX 3a/1a4;

L] KJIaCCI/I(l)I/IIII/IPOBaTI) B3aMMHOC pacCIIOJIOKCHUC ITPSAMBIX B IPOCTPAHCTBC, IUIOCKOCTEH B IMPOCTPAHCTBEC, IPSAMBIX U IIJIOCKOCTEHU B IMPOCTPAHCTBE;

L] CBO60]1HO ONCpHUPOBATH NOHATUAMM, CBA3aAHHBIMU C YTIJIaMU B IIPOCTPAHCTBC: MCKAY MPAMBIMUA B ITPOCTPAHCTBEC, MCIKIY prIMOI\/’I " IIJIIOCKOCTBIO,

e CcBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

e CcBOOOJIHO pacrno3HaBaTh OCHOBHBIE BUJIBI MHOTOTPAaHHUKOB (MpU3Ma, THpaMua, MPSIMOYTOIbHBIN Napaienenumne, Ky0);

L] KJIaCCI/I(l)I/IHI/IPOBaTI) MHOI'OIpaHHUKH, BBI6I/Ipa$[ OCHOBAHUA I KJ'IaCCI/I(bI/IKaHI/II/I;

L] CBO60]1HO ONECprupoOBaTh NOHATUAMU, CBA3aHHBIMH C CCHCHUEM MHOT'OI'PAHHUKOB IJIOCKOCTBIO,

e BBIMOJHATH MapaJlIeIbHOE, IEHTPATILHOE U OPTOTOHAIILHOE MPOESKTHPOBaHUE (PUTYP HA MIIOCKOCTb, BBIMOIHATH H300paskeHus: GUTYp Ha TUIOCKOCTH;

e CTPOHUTH CEUEHUS] MHOTOTPAHHUKOB PA3TUYHBIMU METOJAMH, BBITIONHSATE (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (QUTYD: BU]I
CBEpXYy, COOKY, CHU3Y;

e BBIYUCIISITH TUIOMIAM MIOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma, MUPAMHU/IA), TEOMETPUUECKUX TEJl C MPUMEHEHHEM (HOPMYT;

° CBOGOI[HO ONCpUpPOBaATh NHOHATUAMU: CUMMCTPHA B IIPOCTPAHCTBE, HCHTP, OChb U IJNIOCKOCTh CUMMCETPHHU, HCHTP, OCh U IIJIOCKOCTh CUMMCTPUU (I)I/Il“prI;
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CBOOOIHO ONEPUPOBATH MOHATHIMHU, COOTBETCTBYIOLIMMH BEKTOpaM U KOOPIAMHATAM B IIPOCTPAHCTBE;

BBIIIOJIHATH IEUCTBUS HaJl BEKTOPAMU;

pemaTh 3aJa4d Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOILICHWM M HAXOXKJICHHE I€OMETPUYECKUX BEJIMYUH, NPUMEHSASI U3BECTHBIE METOIbl IIPU
pELICHNU MAaTEMAaTUYECKUX 3314 OBBIIIEHHOTO U BBICOKOI'O YPOBHS CJIIOKHOCTH;

IIPUMEHATH [IPOCTEHIINE IPOIrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUYECKUX 3aay;

U3BJICKaTh, IPEOOPA30BBIBATH U HHTEPIPETUPOBATH MH(OPMAIMIO O IPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (DUTYpax, MPEACTABICHHYIO HAa YepTekax U
PUCYHKaX;

IIPUMEHATH [OJyYEHHbIE 3HAHUSA HA NPAKTHKE: CPAaBHMBAThb U AHAIM3UPOBATH PEAIBHBIC CUTyalUd, IIPUMEHATH M3YYECHHBIC IIOHATHS B IIPOLIECCE
IIOUCKA peIIEHUs] MaTeMaTU4ecKU CQPOPMYIMPOBAHHOW NpOOJEeMbl, MOJEIUPOBAaTh peajbHbIE CUTYallMM Ha $A3bIKE T'€OMETPUHU, MHCCIIEOBATh
IOCTPOEHHBIE MOJIEJIM C HCIOJIb30BAHUEM TI'€OMETPUYECKUX MOHATUN U TEOpeM, almapara aiareOpbl, peumarb NPaKTUYECKUE 3aJaul, CBA3aHHbBIE C
HAaXO0KJICHUEM I'€OMETPUYECKHUX BEIINYMH;

UMETb IPECTaBICHNs 00 OCHOBHBIX ATallaX pa3BUTHUSA F€OMETPUM KaK COCTAaBHOW 4acTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOT M.
K xonnmy 11 ki1acca o0yyaromuiicss HAy4YuTCS:

CBOOOHO ONEPUPOBATH MOHATUSMH, CB3aHHBIMU C HUIMHJIPUUECKON, KOHUYECKOHN U c(hepruecKoi TOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI MOJTyYEHHUS;
OIepUpPOBATh MOHATUSIMHU, CB3aHHBIMU C TE€JIaMU BpAIICHUS: IUIUHAPOM, KOHYCOM, c(hepoil u mapom;

pacrio3HaBath Tella BpalleHus (LUIMHIP, KOHYC, cdepa U 1map) U 00bsICHATh CIIOCOOBI OTYUYEHUs TeJl BpaIleHUS;

KJIaccu(UIUPOBaTh B3aUMHOE PACIOJI0KEHHUE CPephl U MIIOCKOCTH;

BBIUMCIISATh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeNl BpallleHus, oOBEMBI M IJIOLIAJAM IMOBEPXHOCTEH MHOTOIPAaHHUKOB U TENl BpallleHus,
FEOMETPUUECKUX TeJl C MPUMEHEHHEM (OopMyT;

CBOOOJTHO ONEpUPOBATh MOHATHSIMM, CBA3AHHBIMU C KOMOMHAIIMSIMHM TeJl BpallleHHs ¥ MHOTOIPaHHHMKOB: MHOTOTPAaHHMK, BIHMCAaHHBIA B chepy u
OTHCaHHBIN 0KOJIO cepbl, chepa, BIHCaHHasi B MHOTOTPAHHUK WM TEJIO BPALLCHHUS;

BBIYUCIIATE COOTHOIICHUA MEKAY IJIOIAaAAMU HOBerHOCTeI\/'I 1 00bEMaMu HO}IO6HBIX TEII,
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n300paxarh U3ydaeMble (UTYpbI, BBIOJHATH (BHIHOCHBIC) MJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTyp: BUJI CBEpXY, COOKY, CHH3Y,
CTPOMUTH CEUEHHUSI TEJ BPAICHUS,

U3BJIEKATh, HHTEPIPETUPOBATEH U MPeoOpPa30BBIBATh HHPOPMAIUIO O MMPOCTPAHCTBEHHBIX T€OMETPUIECKIX (UTYpax, IPEACTABICHHYIO Ha YepTekKaX U
PUCYHKaX;

CBOOOHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMU HAJl BEKTOPaMU;

3a71aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

peniaTb reoMeTPUYECKUE 3a/1a4i Ha BBIYUCIICHUE YTII0B MEXAY MPSMBIMU U IIJIOCKOCTSIMU, BBIUUCIEHUE PACCTOSHUM OT TOYKH /10 IIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a ITPU PELLEHUH;

CBOOOIHO ONEPUPOBATH TOHATHUSMH, CB3aHHBIMHU C JBHKCHHEM B ITPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKCHHUIA,

BBITIOJIHSTh U300paKEHUsI MHOTOIPAaHHUKOB M TEJ BPAILICHUS MIPU MapajyIeIbHOM MEePEHOCEe, IEHTPAIbHOM CHMMETPHUH, 3€PKaTbHON CUMMETPUHU, TIPU
MOBOPOTE BOKPYT MPSAMOHi, MpeoOpa3zoBaHusl MOA00HS;

CTPOUTH CEUEHUS] MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEYCHMs LUIUHApA (MapajljieIbHO U MEePHIeHAUKYISIPHO OCH), CEYEHHUsS] KOHYca (MapaijiesibHbIe
OCHOBAHHIO U TIPOXO/ISIINE YePEe3 BEPIINHY), CEUCHHUS 11apa;

WCIIOJIb30BaTh METO/IbI TIOCTPOEHUS CEUCHUI: METO/T CJIE0B, METOJl BHYTPEHHETO MTPOEKTUPOBAHUS, METO/T IIEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBATh T€OMETPUUECKUE YTBEPIKICHUS;

NPUMEHSTh TeoMeTpuueckue (akThl sl PEIIeHHs CTePEOMETPUYECKHX 3a7ad, MPEeANoNaralolluX HECKOJIbKO IIaroB pPElIeHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/I1aHbl B SBHOU U HESIBHOU (popMme;

peuiaTh 3a1a4M Ha JOKA3aTeIbCTBO MAaTEMATUYECKUX OTHOIIEHU U HAXOXK/IEHHE FT€OMETPUUECKNX BEJINYNH;

MIPUMEHSATD IPOIPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4;

IIPUMEHSATh MOJIYYEHHBIE 3HAHUSI HA IPAKTUKE: CPaBHUBATh, aHAJIIM3UPOBATH M OLECHHUBATH PEAIbHBIE CUTYyalUH, IPUMEHATh W3yUYECHHBIE MOHATHUS,

TEOpEMBI, CBOICTBa B Ipoliecce MOUCKA PElIeHUss MaTeMaTHuyecKu chOpPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh PEAIbHbIE CUTYallMM Ha SI3bIKE
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TCOMETPHH, UCCICAOBATE ITOCTPOCHHBIC MOACINU C MCIIOJIB30BAHUEM I'€COMECTPHUICCKUX MMOHATUHA U TCOPEM, alirmapara aJ'IFe6pBI, pemaTth NpakKTUYCCKUEC
3a/la4yu, CBA3aHHBIC C HAXOKIACHUCM I'COMCTPHUYCCKUX BCIINYHNH,

e UMCTDb IMPCACTABJIICHUA 00 OCHOBHBIX dTaIax Pa3sBUTHA TCOMCTPUHU KAK COCTaBHOM 4acTH (byHI[aMCHTa Pa3sBUTHUA TEXHOJIOTHA.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl

KoanuecTBo 4acoB

Bcero

KoHntposnbusie
paboTHI

IIpakTrueckue
paboThI

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Bgenenue B CTCPCOMETPUIO

23

POIII
Uchi.ru
SIKnacc
Smart.ru
®dokcBop

B3anMHOE pacnoniokeHue npsiMbIX B
IIPOCTPAHCTBE

POIII
Uchi.ru
SKitace
Smart.ru
DokcBOpI

[TapamienpHOCTh IPSIMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

POIII
Uchi.ru
SKimacc

Smart.ru
DokcBOpa

[IepnieHAMKYIAPHOCTD NMPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

25

POIII
Uchi.ru
SKnacc

Smart.ru
dokcBopa

VYrael 1 pacCTOsTHUS

16

POIII
Uchi.ru
SIKnacc
Smart.ru
dokcBopa

15




MHororpaHHuku

POIII
Uchi.ru
SKimace

Smart.ru
DokcBOpa

BekTopsl B IpoCcTpaHCTBE

12

POIII
Uchi.ru
SIKnacc
Smart.ru
DokcBOPI

[ToBTOpEHKE, 000OIIICHUE U CUCTEMAaTHU3 AL
3HaHUHN

POIII
Uchi.ru
SIKnacc
Smart.ru
®dokcBop

O611ee KOJHYECTBO YaCOB 110 MPOrpaMme

102 6
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11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoaudecTBO 9acoB

Bcero

KoHntposnbusie [IpakTueckue

paboThl

paboThl

dueKkTpoHHbIE (LU (pPOBbHIE)
o0pa3oBaTejibHbIE PeCypPChI

Ananutuueckas réeoMETpus

15

POIII
Uchi.ru
Smart.ru
DokcBoOpa

[ToBTOpenue, 0600IIEHNE U
cUCTEeMaTH3aIlHs 3HAHUH

15

POIII
Uchi.ru
SKnacc

Smart.ru
DokcBoOpa

O06bEM MHOTOTpaHHHKA

17

POIII
Uchi.ru
SIKnacc

Smart.ru
dokcBopa

Tena Bpaenus

24

POIII
Uchi.ru
SKnacc

Smart.ru
DokcBoOpa

[Tnomany moBepXHOCTH U 0OBEMBI
KPYTJIBIX TEJ

POIII
Uchi.ru
SKnacc

Smart.ru
DokcBOpa

JBro>xeHus

POII
Uchi.ru
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SIKnacc
Smart.ru
DokcBoOpa

7 [ToBTOpEeHME, 00600IIEHNE U

CHUCTCMAaTHU3al i 3HAHUM

OO01uree KOIMYECTBO YaCOB 0 POrpamMme

17

102

POIII
Uchi.ru
SKnacc
Smart.ru
DokcBopa
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IHOYPOYHOE IINTAHUPOBAHME

10 KJIACC
KoumnuectBo yacos DJIEKTPOHHbBIE
Ne Tema ypoka Konrponsuslie | Ilpaktuueckue Aara uH(ppoBnIe
n/n Bcero U3y4yeHust o0pa3oBaTesbHbIE
paboThI paboThl pecypesl
1 OcHoBHbI€ MpaBuiia U300paKeHUsI HA PUCYHKE IIIOCKOCTH, 1
napajuIeIbHBIX IPSAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, psiMasi, MIOCKOCTH,
5 | MPOCTPaHCTEO. OcHoBHbI€ NpaBUiIa U300pakeHNs Ha 1
PHUCYHKE IJIOCKOCTH, MapajljIebHbIX MPSAMBIX (OTPE3KOB),
CepeMHbI OTpe3Ka
3 | [HonsaTus: nepecekaroluecs mIOCKOCTH, IEPECeKarIIuecs 1
4 | mpsMas ¥ MJI0CKOCTb; MOJYIPOCTPAHCTBO 1
5 | MHoOrorpaHHUKH, H300paX€HNUE TPOCTEUIITNX 1
6 | mpocTpaHCTBEHHBIX (PUTYp, HECYILIECTBYIOIINX O0BEKTOB 1
7 1
3 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS M3 HUX 1
AKCHOMBI CTEPEOMETPHHU U TEPBBIE CIIEACTBUS U3 HUX.
9 | CnocoObl 3a1aHust MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE. 1
O0603HaueHus NPSAMBIX U TNIOCKOCTEH
10 | U3obpakeHnue ceueHni MUpaMuIbl, Ky0a U IPU3MEI, 1
11 | koTopsie MPOXOAAT uepes ux péopa. M3zobpaxkenue 1
12 | mepecedyeHMs NOJYYEHHBIX IUIOCKOCTeN. PackpamBanue 1
13 | MOCTPOEHHBIX CEUECHHUH Pa3HBIMH LIBETAMH 1
14 | Metopa cienoB A TOCTPOCHUS CEUCHUN 1
15 | Merox cnenoB aiist moctpoeHus ceueHuid. CBoMCTBa 1
16 | mepeceyeHUI NPSIMBIX U IUIOCKOCTEN 1
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i; [Toctpoenue cedenuii B mupamuze, Kyoe mo TpéM ToukaM Ha 1

19 pé6pax. Co3naHue BHIHOCHBIX YEPTEKEM U 3aIUCh I1aroB 1
IIOCTPOCHHUS

20 1

21 [ToBTOpenue nnanumerpun: Teopema 0 NpONOPLHOHAIBHBIX 1
orpeskax. [lomobue TpeyroisHUKOB
IToBTopenue nnanumerpun: Teopema Menenas. Pacuers! B

22 | ceyeHUsX Ha BBIHOCHBIX uepTexax. VicTopus pa3BUTHA 1
IUTAHUMETPHUU U CTEPEOMETPUN

23 | KonTpoJbHasi paboTa «AKCHOMBI cTepeomeTpun. CeueHus » 1
B3aumHoe pacnionoxenue NpsMbIX B IPOCTPAHCTBE.

24 | CkpeuuBaromuecs npsimble. [Ipu3Haky CKperuBaromuxcs 1
npsimbix. [lapaiienbHble npsiMble B IPOCTPAHCTBE
Teopema o0 CylieCTBOBaHUM U €AMHCTBEHHOCTH NPSIMOM

o5 IapaJuIeIbHOM TaHHOU IIPSIMOM, MPOXOJALIEH Yepe3 TOUKY 1
IIPOCTPAHCTBA U HE JIKALIEH Ha JaHHOW NpsiMOM. JlemMma o
NEPECEUCHUH NTapAIIIENIBHBIX MPSIMBIX INIOCKOCTBHIO
[TapamenpHOCTB Tpex NpsAMbIX. Teopema o TpEx

26 | mapajulenbHbIX IPAMBIX. TeopeMa 0 CKpeIBaIOIINXCs 1
IPSIMBIX
[TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOMCTBA

27 | mapajuIeIbHOTO MPOEKTUpOBaHMs. M300paskeHre pa3HbIX 1
¢buryp B napajuieabHON NPOEKIUN

78 [lenTpanpHas npoeKuus. Yo C COHaNpaBIeHHbIMU 1
CTOPOHAMHU. YTOJI MEXAY IPSIMBIMU

29 3ajaun Ha J0Ka3aTeIbCTBO U UCCIEIOBAHNE, CBSI3aHHBIE C 1
pPacroJoKeHUEM MPSMBIX B IPOCTPAHCTBE

30 [TonsATHA: MapaIETbHOCTh IPSIMOM U INTIOCKOCTH B 1

IMPOCTPAHCTBE. HpI/I3HaK napajisieJIbHOCTH HpiIMOfI n
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iockocTy. CBOMCTBA NapajuIENbHOCTU IPAMOU U INIOCKOCTH

31

I'eomerpuueckue 3a1aun Ha BHIYUCICHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAUICILHOCTHIO MPSIMBIX U MJIOCKOCTEHN B
MIPOCTPAHCTBE

32

[TocTpoeHue cedeHus, MPOXOIAIIETo Yepe3 JaHHYIO MPSMYIO
Ha YepTEeXeE U MapauieIbHOIO IPyrou npsamoi. Pacuér
OTHOLUEHUN

33

[MapannensHas mpoeKus, TPUMEHEHUE JJIs TOCTPOCHUS
cedyeHui Kkyoa u nmapamienenumnena. CpoiicTBa
napajuieJieuIe/1a u IpU3MbI

34

[TapamnenbHble mockocTu. [Ipu3Haku napanienbHOCTH BYX
IIJIOCKOCTEN

35

Teopema 0 mapamnenabHOCTH U €JUHCTBEHHOCTH TJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE MPUHAJIEKAULYIO JaHHOU
IIJIOCKOCTH U CIIEICTBUS U3 HEE

36

CBolicTBa napasuieabHbIX INIOCKOCTEN: O MapajieIbHOCTH
IPSIMBIX TIEPECEUEHUs IPU MEPECEUEHHUH IBYX MapauIeIbHBIX
IJIOCKOCTEN TPEThEN

37

CaoiicTBa mapanieNnbHbIX IIIOCKOCTEN: 00 OTpe3Kax
napaselbHbIX MPSMbIX, 3aKITIOYEHHBIX MEXTY
napauIeIbHBIMU MJIOCKOCTSIMU; O NIEPECEUEHUH NPSMOI C
JBYMsI TTapalIeIbHBIMU TJIOCKOCTSIMU

38

[ToBTOpenne: Teopema [Indaropa Ha mIocKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS MPSIMOYTOJIBHOTO
TPEyroJbHUKA

40

CgoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO MapaulesenuIeaa

41

Brruucnenue aMH OTpE3KOB B KyOe U MIPSMOYTOJIBHOM
napajuieienunese

42

[TeprieHAMKYASIPHOCTH NPAMON U TIOCKOCTH. [Ipr3Hak
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43 | nepneHIUKYISIPHOCTH IPSIMOM U TIOCKOCTH 1
Teopema o CylieCTBOBaHMM U €AMHCTBEHHOCTH MPSIMOH,

44 | mpoxondilen yepe3 TOUKY IPOCTPAHCTBA U 1
NEPIEeHIUKYISIPHON K MIIOCKOCTH

45 | I110CKOCTH U MEPIICHIUKYIISIPHBIC UM MIPSMBIE B 1

46 | MHOTOIpaHHHMKAX 1

47 | Ilepnenaukynsip u HakioHHas. [loctpoenue 1

48 | nepneHAMKYJIspa U3 TOYKU Ha MPSAMYIO 1

49 . 1

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas 1 oOpaTHas) 1

51 | Yroa Mexay CKpelmrBarIUMUCS TPSIMBIMU 1

59 [Nouck neprneHANKYIAPHBIX MPSIMBIX C TIOMOIIBIO 1
HepIEHINKYIISPHBIX TUIOCKOCTEH

53 | OproroHaiabHOE TPOSKTUPOBAHUE 1

54 | Iloctpoenue ceueHuii Kyoa, MpU3MbI, IPABUILHOMN 1

55 | nupaMuabl ¢ MOMOIIBIO OPTOrOHAIBLHON MPOEKIINU 1

56 CumMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MIOCKOCTH. 1
[TnockocTn cMMMETpUii B MHOTOTpaHHUKAX

57 [Ipu3HaK neprneHaAuKyYISIPHOCTH MPSIMOKN M TUIOCKOCTH KaK 1
CJIeZICTBHE CUMMETPUHN

58 | IlpaBuiibHBIE MHOTOIpaHHUKH. PacuéT paccTOsIHMIA OT TOUKH 1

59 | mo miockocTn 1

60 Crioco0Ob!I ONyCTUTh MEPIIEHANKYISPBI: CAMMETPHS, CIIBUT 1
TOYKH 110 apajuIeIbHON IPSAMOM

61 | CuBur o HemapaIeIbHONW MPSIMOi, U3BMEHEHHE PACCTOSHUIMA 1

62 KontpoabsHast padora «B3anMHoe pacnosioxkeHne IpsMbIX 1
U TJIOCKOCTEN B IPOCTPAHCTBE)

63 [ToBTOpEHue: yroyn Mexay NpsMbIMU Ha MIOCKOCTH, 1

TPUTOHOMETPHUA B ITPOU3BOJIBHOM TPCYT'OJIbHHUKE, TCOPEMA
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KOCHHYCOB

[ToBTOpEHME: YTOA MEKIY CKPEIIUBAOIIMMUCS NPSIMBIMU B

64
IIPOCTPAHCTBE

65 ['eomeTpuyeckre METOAbl BBIYMCIICHUS YIia MEXY
IPSIMBIMU B MHOTOTPAHHUKAX

66 JByrpanubiii yroj. CBONCTBO JUHEUHBIX YIJIOB JIBYTPAaHHOIO
yria

67 [lepnennukynspHeie niaockoctu. CBOMCTBA B3aUMHO
NEPIEHAUKYJISPHBIX IUNIOCKOCTEN
[Ipu3Hak nepneHauKyIIpHOCTH IJIOCKOCTEH; Teopema o

68 | mpsiMoii mepecedeHust IBYX IIOCKOCTEH MepreHAUKYISIPHBIX
TpEeThel MIOCKOCTH

69 HpﬂuMoyroanHﬁ napaieNenuIe]]; Kyo; n3MepeHus,
CBOMCTBA IIPSIMOYTOJIBHOTO MapaJulelICNIe1a

20 TeopeMa 0 AMaroHany NpsAMOYTOJIbHOTO NapaJIeIenUIeaa u
CIEACTBUE U3 HEE

71 CrepeomeTpuuecKkue U NpUKJIaJAHbIE 3a/1a4U, CBA3aHHBIE CO
B3aUMHBIM PACIIOJIO0KEHUEM MPSAMBIX U INIOCKOCTU

79 IToBTOpEHME: CKPEIIUBAOIIMECS IIPSMBIE, MTAPAIIIIEIbHbIE
MJIOCKOCTH B CTAHJIAPTHBIX MHOTOTPAHHHUKAX
[Tapa napannenbHbIX IIIOCKOCTEW HAa CKPEIMBAOIINXCSI

73 | IPSIMBIX, PACCTOSTHUE MEKY CKPEIITHBAOIIIUMHUCS TTPSIMBIMA
B [IPOCTBIX CUTYaLHSIX

74 PaccrosiHue OT TOUKH 10 TIIIOCKOCTH, PACCTOSIHUE OT MPSIMOM
J10 TIOCKOCTH

75 Brrunciienne paccTOSHUN MEXTY CKPEIIMBAIOIIUMUCS
MPSMBIMH C TOMOIIBIO MEPIIEHANKYISIPHOMN MIIOCKOCTH

76 TpéxrpaHHsblil yroi, HEpaBEHCTBA JJIsl TPEXTPaHHBIX YIJIOB.

TeopeMa Hn(l)aropa, TCOPCMbI KOCUHYCOB U CMHYCOB IJIA

23




TPEXTPAHHOTO yIJIa

DNeMEeHTHI CPEPUIECKON T€OMETPUH: T'e0Ie3NUSCKUE JTHHUN

77 1
Ha 3emiie
78 | KonTpoubHasi paboTa «YTJIbI U paCCTOSHUS 1
79 | Cucremartu3anus 3HaHU "MHOTOTpaHHHK M €TO 3JIEMEHTHI" 1
80 | Ilupamuna. Bunsl nupamun. [IpaBunbHas nupamMuga 1
81 [Ipusma. IIpsamas u HakinoHHas npusmel. [IpaBuibHas 1
npu3Ma
82 [Ipsmoii napajutenenunes, IpsMOyroabHbIN 1
napasuienenumnesn, Kyo
83 | Bemmykuible MHOTOrpaHHUKH. Teopema Ditnepa 1
84 Boinyxkibie MHOrorpannuku. Teopema Oitnepa. [IpaBuibHbie 1
¥ TIOJIYTIPaBIIIbHBIE MHOTOTPaHHHUKH
85 | KourpoJsbHas pa6ora « MHOTOTPaHHUKH» 1
86 | [lonsTre BeKTOpa HA MJIOCKOCTU U B IPOCTPAHCTBE 1
87 | Cymma BEKTOpOB 1
88 | Pa3HocTh BEKTOPOB 1
89 | [IpaBwiio mapamienenuena 1
90 | YMHOXeEHHUE BEKTOpa Ha YUCIIO 1
o1 Paznoxenue BekTopa 1o 0azucy Tpé€X BEKTOPOB, HE JISKAIINX 1
B OJTHOH TJIOCKOCTH
92 | CkanspHoe npou3BeieHUe 1
93 | Boruncienue yriia MeXa1y BEKTOPaMHU B TIPOCTPAHCTBE 1
94 1
95 1
[Ipocreiimme 3agaun ¢ BEKTOpaMu
96 1
97 1
98 . 1
99 O0600611eHre u cucTeMaTu3alus 3HaHui 1
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100
Hrorosasi kKoHTpoOJIbHAsI padoTa 2 2
101
102 | O6006meHre U cucTeMaTU3alus 3HAaHUN 1
O01ee KOJIMYECTBO YacoB Mo nmporpamme | 102 6 0
11 KUIACC
e KosmiecTso 1acon Tata DJIeKTPOHHBIE H(PPOBBIE
o/ Tema ypoka Beero | KoHTpOMBHBIE | IIpakTiieckue - o0pa3oBaTe/IbHbIE
paboThI paboThI pecypchl
1 IToBTrOpenue Temsl «KoopanHATHI BEKTOPA Ha INIOCKOCTH 1
U B IPOCTPAHCTBE»
2 | IloBropenue Tembl «CKalsipHOE MTPOU3BEICHNUE BEKTOPOBY 1
3 [ToBTOpEeHME TeMbl «BbruncieHne yria Mex1y BEeKTOpaMu 1
B IIPOCTPAHCTBE)
4 [ToBTOpeHue TemMbl «YpaBHEHUE MPAMOU, IPOXOAALIEH 1
yepes 1BE TOUKU»
5 | YpaBHeHHUE MIJIOCKOCTH, HOPMaJb, YpaBHEHHUE TIJIOCKOCTH B 1
6 | oTpes3kax 1
7 | BekTopHO€ mpou3BeeHNE 1
8 . . 1
9 JIuneiHble HEPAaBEHCTBA, JINHEWHOE TPOTPAMMHUPOBAHKE 1
10 AHanuTHyecKrue METO/Ibl pacuéTa yriia Mexay NpsSMbIMU B 1
MHOTOTpaHHHUKaX
1 AHaIUTUYECKHUE METO/IBI pacuéTa yriia Mexay 1
IJIOCKOCTSIMU B MHOTOTPaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 TNIOCKOCTH B 1
KOOpJMHATax
13 | HaxoxmeHue pacCTOSIHUN OT TOYKH JI0 TUIOCKOCTH B KyOe 1
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Haxoxnenue paccTostHUi OT TOUKHU 10 IIIOCKOCTH B

14 . 1
MPaBUIIBLHOM MUpaMue

15 | KonTpoJbHasi padoTa «AHaIUTHUECKAs TEOMETPUSI» 1

16 | CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHbIE MHOTOTPAHHUKHU 1

17 | CeyeHuss MHOTOTPAaHHUKOB: METO/I CIICJIOB 1

18 CedeHust MHOTOTPaHHUKOB: CTaHAAPTHBIEC MNIOCKOCTH, 1
nepeceueHust MPSIMBIX U MIOCKOCTEH

19 [TapannenbHbie TPSMbIE U TNIOCKOCTH: MapaslIeIbHbIC 1
CCUCHHS

20 | [NapamnenbHble NPSMBIEC U TUIOCKOCTH: PAaCU€T OTHOIICHUN 1

21 [TapannenpHble MPsMbIE U TUIOCKOCTH: YTIIbI MEXKIY 1
CKPEIIMBAIOIIUMUCS TPSIMBIMHU
[eprieHAUKYIISPHBIE IPSIMBIE U TUIOCKOCTHU: CTaHAAPTHEIC

22 | mapbl NEPICHIUKYISAPHBIX TUIOCKOCTEH U MPSMBIX, 1
CUMMETPHUH MHOTOTPAHHUKOB

93 [leprnieHuKynIpHBIEC MIPSIMbIE U TUIOCKOCTH: TEOPEMa O 1
TpeX MepIeHIuKyIIpax

24 [leprieHIUKyNSApHBIE IPSIMbIE U TUIOCKOCTH: BHIYHCICHUS 1
JUTMH B MHOTOTpaHHUKaX

25 1

26 [ToBTOpeHMeE: TIIOMIAAN MHOTOYTOJIEHUKOB, (DOPMYJIBI JIsI 1
iomaaen, cooopaxeHus moaoous

27 1

28 | [Inomaau ceyeHnii MHOTOTPAaHHUKOB: TUIOIIA U 1

29 MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpaKEHUS 1
no06us

30 KontpoabHnasi padora «[loBTOpeHHE: MHOTOTpaHHHUKH, 1
CEUeHHsI MHOTOTPaHHUKOBY

31 | O0Bém Tena. O0BEM MPSIMOYTOJIBHOTO Mapajuieenuneaa 1

32 | 3agaum 006 ynBoeHHHU Ky0a, 0 KBajparype Ky0a; o 1
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TPUCCKIIUMU yTIJIa

CrepeoMeTpuuecKkue 3ajjauu, CBsI3aHHbIE ¢ 00BEMOM

33 IIPSIMOYTOJIBHOTO NIapaJuleIenuneia

34 [Ipuknannele 3a1a4m, CBSI3aHHBIE C BBIYUCIIEHUEM 00BbEMA
MIPSIMOYTOJIBHOTO MapasuielieNnuIe1a

35 | OO0BEM npsAMON TPU3MBI

36 CrepeoMeTpHuuecKre 3aJau, CBI3aHHbIE C BBIYUCIEHUEM
00BEMOB MPSAMON TPU3MBI

37 [TpuknaaHbIe 3aa9H, CBI3aHHBIE C 00BEMOM IIPSIMOA
MIPU3MBI

38 Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO ONPeIeIEHHOTO
uHTerpaia. O0bEM HaKJIOHHOW PU3MBI

39 Brruucnenne 00bEMOB TeJ ¢ MOMOIIBIO OMPEIETIEHHOTO
uHTerpana. O6bEM nNUpaMu/Ibl

40 | ®dopmyna 00bEMa upaMuabl. OTHOLICHHE 00BEMOB

41 | nupamuj ¢ oOUINM YTIIOM

42 CrepeoMeTpuyeckre 3aJauu, CBI3aHHbIE C 00bEMaMU
HAKJIOHHOH NPU3MBbI

43 CrepeoMeTpuyecKue 3ajauu, CBI3aHHbIE ¢ 00bEMaMuU
MU PAMHU/IbI

44 [Tpuxnanueie 3anaun no reme «OOBEMBI TET», CBA3aHHbBIE
¢ 00bEMOM HAKJIIOHHOM NMPHU3MBI

45 [Tpuknaanele 3agaun o TeMe «OObEMBI TeN», CBA3aHHBIE
¢ 00bEMOM TUPAMU/TBI

16 [Ipumenenne 06bEMOB. BrruncieHue paccTossHus 10
IJIOCKOCTH

47 | KourpoabHas padora «O0bEM MHOTOTpaHHUKA

48 [unuuapuyeckas TOBEPXHOCTh, 0Opa3yrolue

HHHHHI[queCKOf/'I MOBEPXHOCTU
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Humnap. [psmont kpyroBout munuuap. [lnomans

49 1
MOBEPXHOCTH IUIMH]IPA

50 Konunyeckas moBepxXHOCTb, 00pa3yrolirie KOHNYECKOM 1
nosepxHoctu. Konyc

51 CeudeHue KOHyca INIOCKOCTBIO, MapajlIeIbHON MIIOCKOCTH 1
OCHOBAHUs

59 YceuéHnplii konyc. M300paxenne KOHYCOB U YCEUEHHBIX 1
KOHYCOB

53 | Imomaap GOKOBOM MOBEPXHOCTH M MOJHOM MTOBEPXHOCTH 1

54 | koHyca 1

55 | CrepeomMeTprueckue 3a/1a4d Ha JJ0Ka3aTeIbCTBO U 1

56 | BeIYMCIICHHE, IOCTPOCHUEM CEYEHUH IIMINHIPa, KOHYCa 1

57 1

53 [TpuknagHble 33129, CBI3aHHBIC C IIHIMHIPOM 1

59 | Codepa u map 1

60 | [lepeceuenue cepsl U Mapa ¢ mMIockocThio. Kacanue 1

61 | mwapa u cepsl mIockocThio. Bun u n3obpaxenue mapa 1

62 | Ypasuenue cepsl. [Inomans cheps! u e€ yacteit 1

63 | Cummerpust chepsl 1 mapa 1

64 | Crepeomerpuyeckue 3a1auu Ha JOKa3aTENbCTBO U 1
BBIUHCIIEHHE, CBSI3aHHBIE CO chepoit U mapom,

65 MIOCTPOSHHEM UX CEUEHHH MIOCKOCTBIO 1

66 | IlpuknanHeie 3a1a4M, CBI3aHHBIC CO CEepoil U IapoM 1

67 [ToBTOpEHUE: OKPY)KHOCTH HA TIOCKOCTH, BEIYMCIICHHS B 1
OKpY>KHOCTH, CTAHJIAPTHBIE TIOA00HS

68 Paznuunble KOMOMHAIIMY TEJ BpaIleHUs U 1
MHOT'OI'PaHHHKOB

69 1

0 3agaun no Teme «Tena U MOBEpXHOCTH BPAILICHHSDY 1
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71

KonTtpoubnas padora «Tena u noBepXHOCTU BpalLlEHUS»

72

O0béM mumuHIpa. Teopema 06 00bEMe TPSIMOTO
LUINHIPA

73

Brruucnenne o0bEMOB TeI ¢ MOMOIIBIO OTPEICIEHHOTO
uHTerpasna. O0bEM KOHyCca

74

[Tnomaau GOKOBOW M IMOTHOM MOBEPXHOCTH KOHYCA

75

CrepeomeTpuueckue 3aJja4u, CBI3aHHbIC C BEIUUCICHUEM
00BEMOB IUITUH/IPA, KOHYCA

76

[Tpuknagneie 3agaun 1o TemMe «OOBEMBI U TUTOIIAAN
IIOBEPXHOCTEU TEI»

77

O06béM mrapa u mapoBoro cekropa. Teopema 06 00bEME
mapa. [Inomans cheprr. CTepeomeTpudeckue 3a1a4m,
CBSI3aHHBIC C BEIYHCIICHUEM 00BbEMOB TIIapa, MapoBOTO
CerMEHTa ¥ IapOBOT0 CEKTOPa

78

[Tpuknanueie 3ana4n mo Teme «OO0BEMBI TET», CBA3aHHBIE
¢ 00bEMOM TIapa | MmIomaabio chepbl. COOTHOIICHUS
MEX1y TUIOIIAIMU TIOBEPXHOCTEHN U 00bEMaMu
MMOTOOHBIX TEI

79

[Tono6ubIe Tena B mpocTpaHcTBe. M3meHeHne 00béMa pu
nogoOuun. CTepeoMeTpruecKue 3a1a4u, CBI3aHHbBIC C
BBIYUCIICHHEM 00BEMOB TEJT U IJIOIIA IeH TOBEPXHOCTEN

80

Kounrpoabsnas padora «ILinomaau moBepxHOCTH U
00BEMBI KPYTJIBIX TEI

81

JIBr>xeHust npoctpancTBa. OToOpaskeHus. [IBrxkeHus u
paBeHcTBO (uryp. Obure cBoicTBa ABMKEHUN

82

Bunbl aBrKeHUN: TapaJuleIbHbIN IIEPEHOC, IEHTPAIIbHAS
CUMMETPHUS, 3€pKATbHASI CHMMETPHSL, IOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus nomoodwus. [Ipsmas u chepa Ditnepa
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84 | I'eomeTpuyeckue 3a1auil Ha IPUMEHEHHUE ABIKCHHS 1

85 | KonrpoubHas padora «BekTopsl B IpOCTpaHCTBE» 1
O6o061matroniee MOBTOPEHUE IOHITUN U METOIOB Kypca

86 reomerpuu 10—11 kitaccoB, cucremMaTu3amus 3HaHUM: 1
«[TapannenbHOCTh NPAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE»

g7 | Obobmaroiee NOBTOPEHUE IOHATUI U METOZIOB Kypca 1
reomerpun 10—11 knaccoB, cucremMaru3anus 3HaHUM:

88 «BeKTOpBI B MPOCTPAHCTBE 1

g9 | OboOmaronee MOBTOPEHHE NOHATHI U METO/IOB Kypca 1
reomerpuu 10—11 kitaccoB, cucremMaTu3amus 3HaAHUM:

90 | «O6Bem MHOTOTPAaHHHUKA 1

91 | O6obmaromee NOBTOPEHKE MOHATHI U METOJOB Kypca 1
reomerpun 10—11 kaccoB, cucremMaru3anus 3HAaHUM:

92 | Tnowmanu MOBEPXHOCTU U 00BEMBI KPYTIIBIX TEI» 1

93

o2 HNTorosasi koHTpoJbLHasi pabora 2

95 | [ToBTOpeHue, 0600IIEHNE U cUCTeMaTU3allks 3HAaHUH 1

96 1

97 1

98 | Ucropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B 1

99 | pa3BUTHH COBpPEMEHHBIX HHKEHEPHBIX U KOMIBIOTEPHBIX 1

100 | rexHomoruit 1

101 1

102 1

O011ee KoJIMYECTBO YacoB Mo nporpamme | 102

30




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

Jlocka ¢ KoopaAMHATHOW CETKOM.

KoMmieKTsl 1eMOHCTPAIIMOHHBIX TNIAHUMETPUYECKUX U CTEPEOMETPUYECKUX TEIL.

KommieKkT yepTeKHbIX HHCTPYMEHTOB: JIMHEWKA, TpaHCHOPTUP, yronbHUK (30°, 60°), yronbHuk (45°, 45°), nupKyis.
Harnsasie mocoOus (rmiakatel, rpaduKu, TaOJIUIIb).

[TeuatHpie mocoOus (y4eOHUKH, pa3gaTOYHbIN U TUAAKTHUYECKHI MaTepUaIbl).

© gk~ w N

HOpreT bI BBIJAOIIKUXCA MaTCMAaTHUKOB.

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Kaacc IIpeamer Y4yeOHuk Konuduxartop B nepeune

MaremaTuka: a.nre6pa n Hadajla MareMaTu4dcCKOro aHajm3a,
reomerpus. I'eomerpus, 10 — 11: ygeOHHK qis 00IIeoOpa3oBaTEIbHBIX 1135121
yupexnaenuil. basoBeiii u yrmyOnenusiii ypoHu. JI.C. AranacsH, B.D.
Byry3os, C.b. Kagomies u np., M.: [IpocBemenne, 2022 r.

10-11 I'eomeTpus

METOANYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIA

Ne /it to
Knace HanmenoBanue yueOHOTO mocooust W3narenbsCcTBO W3naHAs

I'mazkos 10.A., FOnuna .1., bytry3zoB B.®.: 'eomerpus. 10 knacc. Pabouas rerpanp k

. 2019
I yueOHuky JI. C. AranacsHa. bazoBblil u yriyGneHHsiil ypoBHH, 96 c. M.: Tlpocsemenne
10 2 Epmosa A.IL., ['ono6opoasko B.B.. CamocTosiTennbHbIE M KOHTPOJIbHBIE PAOOTHI M.: Mexca, 2017
o aireope u reomerpun s 10 KI1. (pa3HOYPOBHEBBIC TUTIAKTHYECKUE MATEPUAITHI)
3 3uB b.: I'eomerpus. 10 kmacc. Junaktudeckue Marepuainbl. ba3oBblif 1 yriyOaeHHBIN M.: TIpocsemmene 2019

ypoBHH, 159 c.
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Nuenckas M.A. I'eomerpus. 10 kmacc. CamocrostenbHble paboThl. ba3oBblii ypOBEHbD.

4. M. II 2018
Cepus: maTemaTka 1 nHpoOpMaTuka, 64 c. PocBetiente
Kosryn I'. «['eomerpus. 10 xnacc. TexHonmorudeckne KapThl YpokoB mo yueOnuky JI. C.
5. Atanacsina, B. @®. byrysoa. ®I'OCy». Cepus: noypouHoe ruianupoBanue. Cpemssisi | Y4IUTENb 2019
mikoia. 388c.
5 Pypykun A.H. KontponbHo-usmepurensbHble Marepuainsl. 'eomerpus. 10 kmacc. @I'OC. BAKO 2019
' Cepusi: KoHTpOJIBHO-U3MEPUTENBHBIE MaTEPUAIIBL,I6C
7 Sposenko B.A. I'eomerpus. 10 knacc. [Toypounsie pa3paboTku yueOHOMY KOMIUIEKTY JI. M. BAKO 2019
C. Aranacsna. Cepusi: B nomoms mkonsHoMy yuurento, 304c.
8 Kopanésa I'. «l'eomerpus. 10-11 ximaccel. 3amaHus Ha TOTOBBIX YEpTEk)ax IO N 2019
crepeomerpuu. ®I'OCx». Cepus: B nomous npenonasarento. 196 c.
10-11
9 Amenko WU.B. u ap. EI'D: 4 000 3amau c orBeramu mno marematuke Bce 3amanus M. Drsanen 2019
' «3aKphIThI cerMeHT». ba3zoBsiit 1 mpodminbHbI ypoBHH. 703 C. ’
10. Byry3oB B.®. IOauna U.U., FJIa?.KOIi I0.A.,: FGOMGTIBI/ISI. 11 kmacc. PaGouas terpaas K M.: Tpocsemmenue 2018
yaeOnuky JI. C. Aranacsuaa. ba3oBelil u yriyOnennbsiit ypoau, 80 ¢
11 3uB b. I'eometpus. 11 knacc. unaktuueckue Matepuainsl. ba3oBelil 1 yriayOneHHbIN M.: Tpocsemmenue 2019
ypoBHH, 128 c.
KostyH I'. «I'eomerpus. 11 kiacc. TexHomoruueckue kapTel ypokoB 1o y4deOHuky JI. C.
11 12. Atanacsna, B. @®. byry3oBa. ®I'OC». Cepus: moypouHoe mianupoBanue. CpenmHsis | Y4HTENb 2018
nikosia.346c¢.
13. Pypykun A.H. KontponsHOo-n3meputensubsie Marepuaisl. ['eomerpus. 11 kmace. @I'OC. BAKO 2019
Cepusi: KoHTpOoJIbHO-U3MEpUTENbHBIE MaTEpUaIIbL,I6C
14, Aposenko B.A. 'eomerpus. 11 knacc. [Toypounsie pazpaboTku yueOHOMY KOMILIEKTY JI. M. BAKO 2019

C. Aranacsaa. Cepusi: B momonip mkoapsHOMY yauTento, 336¢..
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OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

HJX‘_')[ HaumenoBanue 00pa3oBarejibHOIO pecypca DJIEKTPOHHBIH afpec

L. WurepueT-nopran Beepoccuiickoi 0aMMIMa bl KOJILHUKOB http://www.rusolymp.ru

2. Bceepocculickue quCTaHIMOHHBIE S BPUCTHYECKUE OJMMITHAbI 10 MATEMATHUKE http://www.eidos.ru/olymp/mathem/index.htm

3. WHpopManOHHO-TTIOMCKOBas CHCcTEMa «3a1aumny http://zadachi.mccme.ru/easy

4. KoHKypCHBIE 3a7a4H [0 MaTEMATHKE: CIIPABOYHKMK U METO/IBI PEIICHHUS http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm

5. | Tectuposanue online: 5-11 kaccsl http://www.kokch.kts.ru/cdo.
BuptyanbHblii KAOMHET y4UTEIIs, OCHAIEHHBIN HH(OPMAIIMOHHBIMHI PECYpCaMH U

6. MHTEPAKTUBHBIMU CEPBHUCAMU ISl TOATOTOBKHU U MPOBEICHUS 3aHATUM 110 http://uztest.ru/
MaTeMaTHKE

7. OnuMnuaasl Uil IKOJIBHUKOB http://3.olimpiada.ru/

8. MOCKOBCKHUI LIEHTP HEMPEPHIBHOTO MAaTEeMaTHYECKOTO 00pa30BaHUs http:/www.mccme.ru

9. | BupryasnbHas mKoa IOHOTO MaTeMaTHKa http://math.ournet.md/indexr.htm

10. bubnuoTteka sMeKTPOHHBIX Y4€OHBIX TOCOOMIT MO0 MaTeMaTHuKe http://mschool kubsu.ru

1. | Bes anemenTapHas maremarnka http://www.bymath.net

12. | 3pexrponmo-o6pasoBatembHbe pecypcs! http://eor-np.ru/

13. OnexTpoHHbIe (hOpMBI YueOHBIX TocoOuit n3narenbcTBa [IpocBemnieHue https://digital.prosv.ru/user/

14. | uarsocrnueckne pabotel MuHucTepcTBa npocsenienus PO https:/docs.edu.gov.ru/

15. | pank 3amanuit UCPO PAO http://skiv.instrao.ru/bank-zadaniy/

16. | Orxpbitsiit Gank 3aganuii PISA https://fioco.ru/

17. [Mporpamma PO Camapckoii o6acTu 1o pa3Butuio ®I https://sergrc.minobr63.ru/

18. https://www.yaklass.ru/

SAKnacc
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