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IHHOACHUTEJIBHAS 3AIITUCKA

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

I'eomerpus siBiseTCst ONHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHus, Tak KaK
o0ecreynBaeT BO3MOKHOCTD U3yUSHHs AUCUUIIIMH €CTECTBEHHO-HAYYHOH HANPaBIECHHOCTH U MIPEIMETOB
ryMaHuTapHOro 1ukia. [TockonbKy Joruyeckoe MeluieHHe, OpMUPYyEMOoe TP U3YYCHUH 00YUatOIIMMHUCS
MOHSATHHHBIX OCHOB T'€OMETPHH, IIPU 10KA3aTENbCTBE TEOPEM U IOCTPOCHUH LIETIOYKH JIOTHUECKUX YTBEP)KICHUH NPH
pelIeHHN TEeOMETPUIECKUX 3aa4, YMEHHUE BBIJIBUTATh U OMPOBEPraTh TUIOTE3bl HEMTOCPEACTBEHHO UCTIONB3YIOTCS
IIPY PEIICHUH 3a7ad €CTECTBEHHO-HAyYHOI'O IIMKJIa, B YACTHOCTU (PU3MUECKUX 3a/1ad.

Lenp ocBOeHUS porpaMMel yueOHOTro Kypcea «I'eomeTpusi» Ha yriryOIEHHOM YpOBHE — pa3BUTHE
WHIWBUAYAITBHBIX CIOCOOHOCTEH 00yYaIOMMXCs MPU U3YUEHUN TeOMETPHH, KaK COCTABIISIIOIEH MPEeAMETHOH 0baacTn
«Marematrka u nHPOpPMATHKA» Yepe3 o0ecTrieueHrue BOZMOKHOCTH MTPHOOPETEHHS 1 UCIIONB30BaHUS 00JIee TITyOOKNX
TreOMETPUUYECKHUX 3HAHUH U IEHCTBUH, CTIEIIM(DUIHBIX TECOMETPUH, U HEOOXOIUMBIX JJISl YCTIEIIHOTO
npodecCHOHANBHOTO 00Pa30BaHNUs, CBA3aHHOIO C HCIONb30BaHUEM MATEMATUKU.

[IproputeTHBIMH 3aa4aMH Kypca FeOMETPUH Ha yriTyOJIEHHOM YPOBHE, PACIIMPSIIOMIMMH U YCHINBAIOLIMMU
Kypc 6a30BOT0 YPOBHSI, SIBISIFOTCS:

pacLIMpeHye MPeICTaBICHUS O TEOMETPUH KaK YaCTH MUPOBOU KyJIbTYpPhI M (POPMUPOBaHNE OCO3HAHUS
B3aMMOCBSI3U TEOMETPUH C OKPYKAIOIIUM MUPOM,;

¢dbopMHpOBaHKE PEACTABICHHUS O IPOCTPAHCTBEHHBIX (PUIYypax Kak O BAKHEHIINX MaTEeMaTHYECKUX MOJIEIISX,
MO3BOJISIFOLIMX OMHUCHIBATH M M3y4aTh PasHbIe SBJICHUS OKPYXKAIOLIET0 MUPA, 3HAHHE NOHATHHHOTO anmapara o
pasneny «CrepeoMeTpus» yaeOHOro Kypca TeOMETPHH;

(dbopMHUpOBaHHE YMEHHS BIIaJeTh OCHOBHBIMHU IMOHATUSIMH O IPOCTPAHCTBEHHBIX (PUI'Ypax U UX OCHOBHBIMHU
CBOﬁCTBaMH, 3HaHUEC TCOPEM, q)OpMYJ'I U YMCHUEC UX NIPUMCHATb, YMCHHA JJOKA3bIBATH TCOPEMBI U HAXOANUTH
HECTaHapTHBIE CIIOCOOBI pellIeHHs 33/1a4;

(hopMHpOBaHHE YMEHHS PACIIO3HABAThH HA YEPTEXKAX, MOACISIX M B PEaIbHOM MHUPE MHOTOTPAaHHUKH U Tela
BpaIlleHNs], KOHCTPYHUPOBATh T€OMETPUIECKUE MOJIEIIH;

(hopMHpOBaHNE TOHUMAHUS BO3MOKHOCTH aKCHOMAaTUYECKOr0 IMMOCTPOCHUSI MaTEMAaTHIECKUX TEOPUH,
(dbopmEpoBaHUE TOHUMAHUS POJIM AKCHOMATHKH TIPU MIPOBEACHNUH pacCy KIACHU;

(1)OpMI/Ip0BaHI/Ie YME€HHA BJIaJ€Th METOJaMH N0KA3aTCJIbCTB U AJITOPUTMOB PCIICHUA, YMCHUA UX IPUMCHATD,
MPOBOJUTD JOKA3aTeIbHbIE PACCYKACHHUS B X0/1€ PEIICHHsI CTEPEOMETPHUUECKUX 3a/1a4 U 337144 C MPAKTHIECKUM
coJiep>kaHueM, (OPMUPOBAHUE MPEJICTABICHHS O HEOOXOJMMOCTH JI0OKA3aTeNbCTB MPH 000CHOBAHWU MaTEMAaTHUECKIX
YTBEP)KICHUH U POJIM aKCHOMATHKH B MTPOBEICHUH ACAYKTUBHBIX PACCYKICHHUM;

pasBUTHE U COBEPILICHCTBOBAHUE WHTEIUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH 00yUaromuxcs,
MO3HaBaTEIbHON AaKTUBHOCTH, HCCIICAOBATCIIbCKUX YMeHHfI, KPUTUYHOCTU MBIIIJICHUA, HHTEPECA K U3YUCHUIO
TeOMETPHU;

(dopmupoBanue QyHKINOHATLHON I'PAMOTHOCTH, PEJIEBAHTHON I'€OMETPUH: YMEHHS PACIO3HABATh MPOSBICHHUS
reOMETPHUYECKHX MOHITUI, 00BEKTOB M 3aKOHOMEPHOCTEH B PeajibHbIX JKU3HEHHBIX CUTYalUsIX U IPH U3yYCHUU
JpyruX y4eOHBIX IPEAMETOB, IPOSBICHUS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH, MOJICTUPOBAHUS peallbHbIX CUTYyalluii,
HCCIICA0BaHW ITOCTPOCHHBIX MOHeHeﬁ, HWHTCPHPETALINU IMOJTYYCHHBIX PE3YJILTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JTUHUAMH yueOHOTO Kypca «['eomerpusi» B 10—11 knaccax seistores: «IIpsamere
Y TIOCKOCTH B IIPOCTPAHCTBE», « MHOTOTpaHHHUKM», « Tena BpanieHus», « BEeKTOpbI 1 KOOPUHATHI B TIPOCTPAHCTBEY,
«Bmxenus B mpoctpancTeey. ChopmynuposanHoe Bo PI'OC COO tpedoBaHHE «YMETh ONMEPUPOBATH OHATUSIMMIY,
peNieBaHTHBIMU TEOMETPHH Ha yriIyOonéHHOM ypoBHe 00ydeHust B 10—11 kmaccax, OTHOCHTCS KO BCEM
coJiep)KaTeNIbHBIM JIMHUSIM Y4€OHOI 0 Kypca, a GOpMHUPOBAaHUE JIOTHYECKUX YMEHHUH pacipeaessieTcsl He TOJIBKO I10
coJiep>KaTeNbHBIM JIMHUSM, HO U 110 rofaM oOyuenus. Cogepikanue 00pa3oBaHusl, COOTBETCTBYIOIIEE MPEAMETHBIM
pe3yibraTtam ocBoeHus DenepanbHON paboueii mporpaMMbl, PacpeIeIEéHHBIM 0 FojaM 00ydIeHHS,
CTPYKTYPUPOBAHO TaKUM 00pa30M, YTOOBI KO BCEM OCHOBHBIM, IIPUHIUIINAIBHBIM BOIIPOCAM 00YYaroLIecs
o0palainch HEOAHOKPATHO. JTO MO3BOJISIET OPraHU30BATh OBJIaJCHHE T€OMETPUICCKUMHE MOHATHSIMU 1 HAaBBIKAMHU
[I0CJIEI0BATENLHO U NIOCTYIATEIbHO, C COOIIOAEHUEM IIPUHIIMIIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUs BKIIIOYATh B



OOIIIYI0 CHCTEMY T'€OMETPHIECKUX MPECTaBICHUI 00yUyaromuxcs, paciupsis v yriryossist e€, o0pasys mpovHbIe
MHOYECTBEHHBIC CBSI3H.

[epexon kK N3y4EHUIO TE€OMETPUH HA YTIyOJIEHHOM ypOBHE MO3BOJISIET:

co3narh ycioBus i auddepeHnranni o0yueHus, MOCTPOSHHUS HHINBUAYaJbHBIX 00pa30BaTEIbHBIX IPOTPAMM,
obecreynTh yriayon€HHOe U3yueHHEe TEOMETPUH KaK COCTaBIISIoNIeH yueOHOoro penMeTa «MaTeMaTHKay;
MOJTOTOBUTH 00YYAIOIIUXCS K MPOAOIDKEHHIO N3YyUSHUSI MaTEMaTHUKH ¢ y4€ToM BblOopa Oyayielt npodeccun,
obecrnednBas MPeeMCTBEHHOCTh MEXKAY OOIMIMM U TPOQecCHOHATEHBIM 00pa30BaHNEM.

Ha m3ydenue yuebHoro kypca «I'eometpusi» Ha yrirybnénHoM ypoBHe otBoauTcs 204 vaca: B 10 kimacce — 102
yaca (3 yaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B Hefelno).

COJEP)KAHUE OBYYEHUSA
10 KJIACC

IIpsiMbIe ¥ IOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE TIOHATHUS cTepeoMeTpuH. Touka, mpsmast, TNOCKOCTb, TpocTpaHCcTBO. [ToHsATHE 00 aKCHOMAaTHYECKOM
ITOCTPOECHUH CTEPEOMETPHU: aKCHOMBI CTEPEOMETPUH U CIEICTBUSA U3 HUX.

B3aumHOe pacnoioykeHue MpsiIMbIX B IIPOCTPAHCTBE: IEPECEKAIOIINECs, IIapaJlIC/IbHBIE U CKPEIUBAOLINECS
npsamele. [Ipu3Haku ckpemmBaronmxcs npsMbix. IlapannenbHoCTh IPSAMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE:
NapauleIbHbIE IPSMBIE B IPOCTPAHCTBE, MAPAIUIEIBHOCT TPEX MPSIMBIX, TAPAJIEIBHOCTD MPSIMON U MIIOCKOCTH.
[TapamiensHOE U LEHTpalIbHOE IPOEKTUPOBaHKE, H300paxxkeHne Guryp. OCHOBHbIE CBOICTBa MapalIeIbHOTO
npoexTupoBanus. M3o6paxenue Guryp B mapajuienbHON NPOSKUHHU. YTIIbI C COHAIPABIEHHBIMH CTOPOHAMH, YTOJI
MEXy NIPSMBIMU B IIpOCTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN: MapajuIeIbHbIe IIIOCKOCTH, CBOMCTBA
napaJuleNIbHbIX I1ockocTell. IIpocTeiimue npocTpancTBeHHbIE GUTYPhI HAa INIOCKOCTH: TETPadIp, NapajulelenuIes,
ITOCTPOEHUE CEUEHUIA.

[lepnieH UKy ISAPHOCTH MPSIMON U IJIOCKOCTH: TIEPIICHIUKYISIPHBIE TIPSAMBIE B IPOCTPAHCTBE, MIPSIMbIE
MapauleIbHbIE U IEPIEHIUKYIISIPHBIE K INIOCKOCTH, IPU3HAK NEPIEHAUKYISIPHOCTH TPSIMOM M INIOCKOCTH, TEOPEMA O
MPsIMOM TePIEHAUKYIISIPHON TIOCKOCTH. OpTOroHaIbHOE MpoeKTHpoBaHue. [leprneHauKysap u HaKJIOHHbIE:
paccTosiHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE OT MPSMOM JIO TFIOCKOCTH, MPOEKIUs (PUTYPHI HA TUNTIOCKOCTb.
[lepnieHAUKYIAPHOCTH MIIOCKOCTEN: MPU3HAK NEPIEHANKYIISIPHOCTH IBYX IIIOCKOCTEH. TeopeMa o TpéEx
HNEPIEHAUKYIISIPaAX.

VYTIIBl B IPOCTPAHCTBE: YIOd MEXAY NPSMOM U INIOCKOCTBIO, ABYTPAaHHBIN YToJl, TMHEWHBIN YToJI ABYTPAHHOTO
yria. TpéxrpaHHbIii 1 MHOTOrpaHHbIe yIibl. CBOMCTBA INIOCKHUX YIJIOB MHOTOTPaHHOTO yria. CBOMCTBA IIIOCKUX U
JBYI'PAaHHBIX YTJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB Il TPEXTPAHHOIO yTJIa.

MHoOrorpaHHMK#"

Bunbr MHOTOTpaHHHKOB, pa3BEPTKAa MHOTOTpaHHUKA. [Ipu3mMa: N-yrompHas npusMa, npsiMasi 1 HaKJIOHHAs
MpU3MBL, OOKOBas M MOJTHASI TOBEPXHOCTH MpHU3MEIL. [lapannenenunen, mpsMOYTroJIbHBIN MapajlieIenuIe] U ero
cBoiicTBa. Kparuaiimme myTu Ha HOBEpXHOCTH MHOrorpanHuka. Teopema Oinepa. [IpocTpancTBeHHAst Teopema
[Mudaropa. [Mupamuga: NyroypHas MUpaMuia, MpaBUibHAS 1 ycedEHHas mupamMuibl. CBolicTBa pédep M OOKOBBIX
rpaHel npaBWIbHON nupamMubl. [IpaBuIbHBIE MHOTOIpAaHHUKY: TPAaBUIIbHAS [TPU3Ma U IIPaBUIIbHAS MPaMUJIA,
MIpaBUJIbHAS TPEYTOJbHAs MUPaMHu/Ia M MPaBMIIbHBIN TeTpasap, KyO. [IpencraBienne o mpaBHIBHBIX MHOTOTpaHHHUKAX:
OKTa3Ip, JOAEKA3Ip U UKOCAdAP. Brrunciienne 31eMeHTOB MHOTOTpaHHHUKOB: p&Opa, nuaroHainy, yrisl. [lnomans
OOKOBOH MOBEPXHOCTH U TOJHOW MOBEPXHOCTH NPSMON NPU3MBI, IJIOMIAb OCHOBAHUH, TEOpeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMOU NpU3MBL. [1omians 60KOBOW OBEPXHOCTH U MIOBEPXHOCTH MPABUIIBHOW MTUPAMH/IBI, TEOPEMA O
IIoUIa i yCe4EHHON MUpaMHu/IbL.

CummeTpus B IPOCTpaHCTBE. DJIEMEHTHl CUMMETPHH IPABIIIBHBIX MHOIOI'paHHUKOB. CHMMETpHUS B IPaBUIILHOM
MHOT'OTPAHHUKE: CHMMETPHS MapajuIeNIeIUuIeia, CAMMETPHsI IPaBIIIBHBIX IIPU3M, CAUMMETPHS IPaBUIIBHON
MUPAMHUJIBL.

BekTOophbI M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI KOJIIIMHEAPHEIE,
COHAIIpaBJICHHBIE U POTHUBOIOJIO0KHO HallpaBJlIeHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. J[€HCTBUS C BEKTOpaMH:
CJIO’KEHHE U BBIUNTAHUE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha yncio. CpoiicTBa
CJIOKEHHUS BeKTOpoB. CBOMCTBAa YMHOKEHHUS BEKTOpa Ha yncio. [TondaTtue komninanapHsle BeKTOphl. [Tpu3Hak



KOMILTaHApHOCTHU TPEX BeKTOpOB. [IpaBuio napannenenunena. Teopema o pa3noKeHUH BEKTOPA 110 TPEM
HEKOMIUTaHapHBIM BekTopaM. [IpsiMoyronbHas cucteMa KoopAuHaT B pocTpancTse. Koopaunate! BekTopa. CBsi3b
MEXy KOOpJUHATAMH BEKTOPa U KOOPAUHATAMH TOUEK. YTOJI MEKAY BekTopaMu. CKaJsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena ppamenus

[onsTHst: HuIMHAPUYECKas TOBEPXHOCTh, KOHNYECKAs [IOBEPXHOCTh, chepriecKas IOBEPXHOCTb, 00pa3yoLIye
nmoBepxHocTeil. Tena BpameHus: THINHIP, KOHYC, YCEUEHHBINA KOHYC, cdepa, map. BzanMHoe pacmonoxenne cqeps
U TIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe. M3o0paxkeHne Ten BpaleHns Ha TNIOCKOCTH. Pa3BépTka unnuHapa u
koHyca. CummeTpust cdepsl 1 mapa.

O61BEéM. OcHoBHBIE CBOWCTBa 00BEMOB Ten. Teopema 06 00BEME MPAMOYTOIBHOTO Mapajuieienuneaa u
cienctus u3 He€. OOBEM MPSAMON ¥ HAKIIOHHON TPU3MBI, IWIHHPA, THpaMUIbl 1 KoHyca. O0BEM mapa U mapoBoro
CerMeHTa.

KOM6I/IH3HI/II/I TCJI BpalllCHHUA 1 MHOTOI'PAaHHUKOB. HpI/I3Ma, BIIMCaHHAaA B HWJIHWHAP, ONIMCaHHAaA OKOJIO HWIMHAPA.
[lepeceuenue cdepsl u mapa ¢ miockocTeio. Kacanue mapa u chepsl maockoctsio. [loHsATHE MHOTOTpaHHUKA,
OIMKUCAaHHOTO 0KOJIO chepbl, chephl, BIUCAHHON B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

[Tnomaas NOBEPXHOCTH IMIIMHAPA, KOHYCa, TUIoImaas chepsl u e€ yacteid. [logobue B mpocTpaHCTRE.
OtHommenne 00BEMOB, TUIOMIAIEH MOBEPXHOCTEN MoI00HBIX Guryp. IIpeodpasoBanne mogodus, romoteTns. Pemenne
3aJ1a4 Ha TIOCKOCTH C UCIIOJIB30BaHUEM CTEPEOMETPHUUECKUX METO/IOB.

[TocTpoeHue ceueHNt MHOTOIPAaHHUKOB U TEJl BPAILCHHS: CEUCHHS LIMITNHPA (I1apajiebHo |
MIEPIICHIUKYJIIPHO OCH), CEUCHUs KOHYyca (MapauiebHble OCHOBAHHIO U MIPOXOJISIIUE Yepe3 BEPIIHHY ), CCUCHUS
1rapa, MeTOIbl IOCTPOCHUS CEUCHUIT: METOJ CIIEeJI0B, METO]] BHYTPEHHET O MMPOSKTUPOBAHUS, METO/I IEpEeHOCa CEKYIIeH
IJIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bekrops! B ipoctpancTBe. Onepanun Hajl BeKTopaMu. BekropHoe ymMHOXeHHe BeKTOpoB. CBOWMCTBA BEKTOPHOI'O
ymHOXeHus. [IpsMoyronsHas cucreMa KoopauHat B mpocTpaHcTBe. KoopanHatet BekTopa. PasnokeHue BekTopa mo
6a3ucy. KoopauHaTHO-BEKTOPHBIN METO]I IPH PELICHUH TEOMETPUUECKUX 3a/1a4.

JBH:KeHHMs B IPOCTPAHCTBE

JBwkenus npoctpancTBa. OtoOpaxkenus. [IBkeHns 1 paBeHCTBO ¢uryp. OO1Ire cBolcTBa ABIKeHUH. Bubl
JBIDKEHHUN: TapaJuIeIbHbIA IEPEeHOC, IEHTPaIbHAsl CHMMETPHS], 3€pKajibHas CUMMETPHsI, IOBOPOT BOKPYT MPSIMOIA.
[IpeoOpazoBanus nogobdus. [Ipsmas u chepa Ditnepa

IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA «I'EOMETPU S
(YIJIYBJIEHHBIA YPOBEHbB) HA YPOBHE CPEJHET'O OBILIIET'O OBPA3OBAHUSA

JIMMHOCTHBIE PE3YJbTATbBI

1) rpaxaaHckoe BOCIIHTAHHE:
c¢(hopMUPOBAHHOCTH TPAXKITAHCKON IMO3UITMHA 00YIAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOT'O WICHA
pOCCHiiCKOro 00IIeCTBa, IPEeACTaBICHHE O MAaTEMAaTHIECKUX OCHOBAaX (DYHKIMOHHUPOBAHUS Pa3IMIHBIX
CTPYKTYD, SIBIICHUH, IPOLIELYP TPaXKIaHCKOTO 001IecTBa (BEIOOPHI, ONPOCHI U IPYTroe), yMEHHE
B3aI/IMOZIeI>'ICTBOBaTB C COMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHU C UX q)YHKHI/IHMI/I 1 Ha3HAYCHHUEM,

2) NaTPHOTHYECKOE BOCIUTAHHE:

c(OPMHPOBAHHOCTH POCCUHCKON TPAXKTAHCKOW MIICHTUYHOCTH, YBOKEHHS K TIPOILIOMY W HACTOSIICMY
POCCHUICKON MaTeMaTUKHU, IEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSIM POCCUMCKUX MaTEMaTUKOB U POCCUMCKOM
MaTEeMaTHYECKOU IIKOJIBI, MCTIOJIB30BaHUE 3TUX JIOCTMIKCHUN B IPYTUX HayKaxX, TEXHOIOTHIX, cepax
9KOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHNE: OCO3HAHNE TyXOBHBIX [ICHHOCTEN POCCHICKOT0 Hapo/a,
c(hOopMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MTOBEICHNUS, CBSI3aHHOTO C MPAKTHIECKIM
MPUMEHEHUEM JTOCTHKEHUI HAYKH U AEITeIHHOCTHIO YUEHOTO, OCO3HAHKE JIMYHOTO BKIIAZa B TOCTPOCHUE
YCTOHYHMBOTO OYAYIIETO;

4) acTeT4YecKoe BOCIUTAHME:



3CTETHYECKOE OTHOIICHUE K MUY, BKIIFOUYas 3CTETUKY MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4,
pellIeHuH, pacCy K IeHUH, BOCIPUUMYHBOCTh K MATEMaTHUECCKUM acIeKTaM Pa3IMuHbIX BHIOB HCKYCCTBA,;

5) puzuveckoe BocnuTanme:

c(hOpMHUPOBAHHOCTh YMCHUS IIPUMEHATh MaTeMaTHUECKUE 3HAHUS B UHTEpeCcax 3JI0pPOBOrO U 0€30MacHOro
00pasa )KH3HU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN
PSKHUM 3aHATUH U OTIIbIXA, PETyJIApHas pu3udecKas akTUBHOCTS), (PH3UUECKOE COBEPIICHCTBOBAHUE MTPU
3aHSTHUSAX CIIOPTUBHO-030POBUTEIBHOM IEATEIIBHOCTHIO;

6) TpyaoBOE BOCIUTaHME:

TOTOBHOCTH K TPYy, OCO3HAHUE IICHHOCTH TPYAOIIO0US, HHTEPEC K Pa3InyHbIM chepaM MpodheCCHOHATEHOM
JIeSITeIIbHOCTH, CBA3aHHBIM C MAaTEMAaTHKOM U €€ MPUIIOKEHISIMUA, YMEHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu u peaTn30BbIBATH COOCTBCHHBIC JKU3HEHHBIC TUIaHbI, TOTOBHOCTh U CIIOCOOHOCTD K
MaTeMaTH4ecKOMY 00pa30BaHHUIO M CaMOOOPA30BAHUIO HA MPOTSHIKECHUN BCEH JKM3HU, TOTOBHOCTh K aKTUBHOMY
YYACTHIO B PEIICHUM MPAKTHUECKUX 3a/1a4 MAaTeMaTHYECKON HANPABICHHOCTH;

7) 3K0JIOTHYECKOe BOCITUTAHHE:

c(hOpPMHUPOBAHHOCTH YKOJOTMIECCKOM KYIbTYphl, TOHUMAHHE BIUSHHS CONMATLHOIKOHOMUYIESCKUX MPOIIECCOB HA
COCTOSTHHE MTPUPOTHOM M COIUAIBHOM CpeJibl, 0CO3HAHUE II100aIbHOTO XapaKTepa dKOJIOTHYECKUX PodIIeM,
OpHUEHTAIIMS HA IPUMEHCHHE MAaTEMAaTUICCKUX 3HAHUH [T PEIICHUS 3a/1a4 B 00JIACTH OKPYXKArOIeh Cpepl,
TUTAHUPOBAHUE MOCTYIKOB M OLICHKU WX BO3MOXHBIX TIOCIIEACTBUH /I OKPYKAIOIICH CPE/IbI;

8) HeHHOCTH HAYYHOTI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PECHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI HAYKH U
OOIIIECTBCHHOM MPaKTUKH, TOHUMAaHUE MAaTEeMaTHYECKON HayKU Kak c(hepbl 4eJI0BEUCCKOM JACITEILHOCTH,
3TanoB e€ pa3BUTHS U 3HAUMMOCTH JJIs Pa3BUTHS [TUBUIIM3AIIMY, OBJIJICHUE S3bIKOM MAaTEeMAaTUKH U
MaTeMaTHYeCKON KyJIbTypOl KaK CPEICTBOM MO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO U
HCCJICIOBATEIIBCKYIO IESTCILHOCTh MHINBUYAIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDBI
IMo3HaBaTe/IbHbIE YHUBEPCAJILHBIE YUeOHbIE TeHCTBHS
ba3oBble Joruueckue geiicTBHS:

BBIABJIATE U XapaKTECPHU30BaATh CYHICCTBECHHBIC IPU3HAKN MATEMATHYCCKUX O6T)eKTOB, HOHSITHfI, OTHOILIEHUH
MEXTy TIOHATHSIMH, (POPMYITUPOBATH OIPE/IEIICHHUS TIOHATHH, YCTAHABINBATH CYIIECTBEHHBIN MPU3HAK
KIJIACCU(UKAIIIH, OCHOBAHUS JIsl 000OIIEHNS ¥ CPAaBHEHUS, KPUTEPHUH TTPOBOIUMOTO aHAJIN3a;

BOCIHPUHUMATh, (HOPMYJIMPOBATEH U MPEOOPA30BLIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIIbHBIC,
eMHUYHbIC, YaCTHBIE U OOIIHEe, yCIOBHBIE;

BBIABJIIATE MATECMATUYCCKHUE 3aKOHOMEPHOCTH, B3AaUMOCBA3U U IPOTUBOPEYHA B Q)aKTaX, JaHHBbIX,
HAOIIOJICHUSIX ¥ YTBEPKACHUAX, MIPeyIaraTh KPUTEPUU JIJISl BBISABIECHUS 3aKOHOMEPHOCTEH U MPOTUBOPCUHIA,

JIeJIaTh BBIBOJIBI C HCIIOJb30BAHUEM 3aKOHOB JIOTUKH, JICYKTHBHBIX U UHIYKTHBHBIX YMO3aKITFOUEHUH,
YMO3aKJIFOUeHHU I 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSATENBHO JIOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIPSMbIE U OT IPOTHBHOTO),
BBICTpanBaTh apryMEHTAIMIO, IPUBOINUTE IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS
" BBIBOJBI;

BBIOHMpATh CIIOCO0 peleHus y4eOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUs, BBIOUPATh
HanOoJIee MOAXOIANINN C YIETOM CAMOCTOSITEITHHO BBIICTICHHBIX KPUTEPUEB).
ba3zoBble uccienoBarenbckue 1eHCTBUA:

HCITOJIB30BaTh BOMIPOCHI KaK MCCIICIOBATEIBCKUH HHCTPYMEHT TO3HAHUS, (POPMYIIHPOBATH BOTIPOCHI,
(buKcHpYIOIIUe MPOTUBOPEUHE, IIPOOIEMy, YCTaHABIMBATHL HICKOMOE U JaHHOE, (POPMHUPOBATH TMIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMI0, MHEHHCE,

MIPOBOIUTH CAMOCTOSTEIHHO CITIAHUPOBAHHBIN KCIIEPUMEHT, HCCICAOBAHNE TT0 YCTAHOBICHHUIO
OCOOCHHOCTEH MaTeMaTUIECKOr0 00BEKTA, SIBICHUS, MPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY 00BEKTaMH,
SIBIICHUSIMH, TTPOIIECCaMU;

CaMOCTOATETHLHO (POPMYyITHPOBATH OOOOIIEHNUS M BBIBOIEI TI0 PE3yJIbTaTaM MPOBEIEHHOTO HAOIIOICHHUS,
WCCJICJIOBAHNS, OLICHUBATH IOCTOBEPHOCTD MOyUYECHHBIX PE3yJIHTATOB, BRIBOJAOB U 0000IICHUH;



MIPOrHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOLIECCA, @ TAK)KE BBIABUTATH MPEANIOIOKEHNS O €TO Pa3BUTHH B

HOBBIX YCJIOBHSIX.
Padota ¢ nndopmanueii:

BBISBIIATH Ae(UUIUTH HHPOPMALIUK, JaHHBIX, HEOOXOAMMBIX JUIsl OTBETAa HA BONPOC U JUIS PELICHUS
3a[1a4u;

BBIOMpATh HHPOPMALIUIO U3 UCTOYHUKOB PAa3JIMYHBIX TUTIOB, aHAIN3UPOBAaTh, CHCTEMaTH3UPOBATh U
HMHTEPIPETUPOBATh HHPOPMAIIMIO Pa3InYHBIX BUJOB U (POPM MIpencTaBIeHHUS;

CTPYKTYpPUPOBaTh MHYOPMALIHIO, IPENICTABIATH €€ B Pa3IUUHbIX (hOpMax, UILTIOCTPUPOBATE IPahuIeCcKy.

OLIEHMBAThH HAJAEKHOCTH HHPOPMALIUH 10 CAMOCTOSTEIHHO C(HOPMYITHUPOBAHHBIM KPUTECPHSIM.
KoMMmyHnKaTHBHBIE YHHBEpPCcaJIbHbIe Y4eOHblIe el CTBHSA

OOueHne: BOCIPUHAMATD U POPMYITUPOBATE CY>KICHUS B COOTBETCTBUH C YCIOBHSIMU M LIEJISIMU OOLIICHUS,
SICHO, TOYHO, TPAMOTHO BBbIPa)KaTh CBOIO TOUKY 3PCHMS B YCTHBIX M MUCbMEHHBIX TEKCTaX, 1aBaTh MOACHEHHUS 110 XOLY
peleHus 3a1a4, KOMMEHTUPOBATh NOJTY4YEHHBIH pe3yibTaT;

B X0J1¢ O0CYKJICHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKJaeMOii TeMbI, PpoOJIeMBbI, pelIaeMoii 3aauu,
BBICKa3bIBaTh UJEHU, HALICJICHHBIEC Ha [TOKUCK PEIICHUs, CONOCTABIISATh CBOM CYXKACHHS C CY>KICHUSMH IPYTUX
YYaCTHUKOB JIUaJora, OOHapy KHBaTh Pa3Inine M CXOJACTBO MO3UIHNA, B KOPPEKTHOH Gopme GpopMyTUpoBaTh
pasHoriacus, CBOU BO3PAKEHMUS;

NPEACTaBIIATH PE3YyIbTAThl PEIICHUS 3aJa4H, IKCIEPUMEHTA, NCCIEIOBAHMS, IPOEKTA, CAMOCTOSATEILHO
BBIOMpaTh (popMaT BEICTYIUICHUS ¢ yYETOM 3324 NPE3CHTAIHA U OCOOCHHOCTEH ay JUTOPUH.

PerynsiTuBHbIe YHHBepcaJibHbIe y4eOHbIe el CTBUA
Camoopranusanusi:

COCTAaBIIAITH IUIaH, aITOPUTM PEIICHUs 3a]]a4H, BRIOUPATh CIIOCO0 PEIICHHS C YIETOM UMEIOIINXCS PECypCOB
1 COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BApUAHThI PELICHUH ¢ Y4ETOM HOBOM
WHPOPMAIIUH.

CaMOKOHTPOJIb, SMOIMOHAbHBIN HHTEJJICKT:

BJIaJIeTh HABBIKAMH MIO3HABATEIHLHOMN pedieKCHH KaKk 0CO3HAHUS COBEPIIAEMbIX JCHCTBHI M MBICITHTEILHBIX
MPOIIECCOB, UX PE3yJIBTATOB, BIAJETh CIIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIS MTPOIlecca U Pe3yJibTara pelieHus
MaTeMaTHYEeCKOH 3a/1a4u;

MPEeaBUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IPH PEIICHNH 337a4d, BHOCUTh KOPPEKTHBHI B
NeSITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUAM, OOBSICHATH IPUUMHBI JOCTHKEHUS U
HEIOCTH)KEHUS Pe3yJIbTaTOB JICATENLHOCTH, HAXOJUTh OIINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1esITeJILHOCTD:

MOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHIUBHyaIbHOW PaOOTHI IIPH PENICHUH YISOHBIX
3aja4, MPUHUMATD 1IeJIb COBMECTHOM JeSITebHOCTH, IUIAHUPOBATh OPraHU3alluI0 COBMECTHON paboThl, paclpeaeisiTh
BUABI paboT, 1OroBapuBaThHCs, 00CYKIATh MPOLECC U PE3YNIbTaT padoThl, 00001IIaTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYNIOBBIX (popMax paboTsl (00CykIeHNsI, 0OOMEH MHEHHIA, «MO3TOBBIE IITYPMbD» U HHEIE),
BBIMOJIHATH CBOIO YacTh pabOThI U KOOPJAUHUPOBATH CBOM JIEHCTBUS C APYTUMH WICHAMHU KOMaHIbl, OLICHUBATD
Ka4ecTBO CBOETO BKJIJa B OOIINH MPOAYKT 110 KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSI.

HNPEJIMETHBIE PE3YJbTATDBI
K xonny 10 kjacca odyyarouiuiicss HAyquTCs:

® CBOOOJTHO OTIEPHUPOBATh OCHOBHBIMHU MTOHATHSMYU CTEPEOMETPUH MTPH PEIICHUH 33]1a4 U TIPOBEJICHUU
MaTeMaTHYECKHUX pacCyKIACHUI;

® IPUMEHSTH aKCHOMBI CTEPEOMETPHH ¥ CIICACTBUS U3 HUX TPHU PEIICHUN TEOMETPUIECKUX 337134,

® Kaccu(UIIMPOBATh B3aMMHOE PACIIONIOKEHHE MPSIMBIX B MTPOCTPAHCTBE, IIOCKOCTEH B MTPOCTPAHCTBE,
MPSIMBIX U TUIOCKOCTEH B IIPOCTPAHCTRE;

® CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMHU C YTJIAMHU B IIPOCTPAHCTBE: MEXKY IMIPSAMBIMU B
MPOCTPAHCTBE, MEXKAY MPSIMOH U TIOCKOCTBIO;

® CBOOOJTHO ONEPUPOBATH MOHITHAMU, CBI3aHHBIMU C MHOTOTPaHHHKAMH;



® CBOOOJTHO PacIio3HaBATh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (TIpU3Ma, MUPaMUJIa, IIPSIMOYTOIbHBIH
napajuiesenumne, Kyo);

® Kaccu(UIMPOBaTh MHOTOTPAaHHHUKH, BEIOWPAsi OCHOBAHUS JIJIs Ki1acCU(UKALINY;

® CBOOOJTHO OTIEPUPOBATH MOHATHSIMH, CBA3aHHBIMU C CEUSHHUEM MHOTOTPAHHUKOB TUIOCKOCTHIO;

® BBITIONTHATH MapaJIeNbHOE, IIEHTPAIBHOE U OPTOTOHAIBHOE TIPOSKTHPOBaHNE (DUTYD Ha TIOCKOCTH,
BBITIOJTHATH U300paxeHus (PUTYP Ha TUIOCKOCTH;

® CTPOWTH CEUEHHUS] MHOTOTPAaHHUKOB Pa3TMYHBIMHA METOJAMH, BHITIONHATH (BHIHOCHBIE) TUIOCKUE YEPTEHKHI
13 PUCYHKOB TPOCTHIX 00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHU3Y;

® BEIYHUCIISATH TUIOMIAAH TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma, MUPaAMH/IA), TEOMETPUIECKHIX Tell C
MIpUMEHEeHNnEM (OpPMYT;

® CBOOOJTHO OTIEPUPOBATH MOHATHSIMH: CHMMETPHS B IIPOCTPAHCTBE, IICHTP, OCh U TNIOCKOCTh CUMMETPUH,
LIEHTP, OCh U TIOCKOCTh CHMMETPHH (QUTYPHI;

® CBOOOJTHO OTIEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIIMMH BEKTOPaM U KOOPJIUHATAM B IPOCTPAHCTBE;

® BBITIOJTHATH JICUCTBUS HAJl BEKTOPAMU;

® pemiarth 3aJa44 Ha JIOKa3aTeJIbCTBO MaTEMAaTHYSCKUX OTHOIICHUH M HaX0XKICHUE TEOMETPHUECKUX
BEJIMYMH, IPUMEHSISI H3BECTHBIC METOJIbI [P PEIICHUN MaTeMaTHUECKUX 3a]1a4 MOBBIIIICHHOT'O M BRICOKOT'O YPOBHS
CJIOKHOCTH;

® [IPUMEHSATH MPOCTEHINNE POrPaAaMMHBIC CPEIICTBA U AIICKTPOHHO-KOMMYHHKAITMOHHBIC CUCTEMBI ITPH
PEIIeHN CTePeOMETPUIECKIX 3a71ad;

® U3BJICKaTh, IPEOOPA30BBIBATH U HHTEPIPETHPOBATH HH(POPMAIIMIO O IIPOCTPAHCTBEHHBIX TEOMETPUUSCKUX
(urypax, npeicTaBICHHYIO Ha YePTSKAX U PUCYHKAX;

® IPUMEHSTH MTOTyIeHHBIC 3HAHUS Ha MPAKTHKE: CPAaBHUBATH U aHAIIM3UPOBAThH PeabHbIE CUTYAIIHH,
MPUMEHSTh U3yUEHHBIC TIOHSATHUS B MPOIIECCE TIOMCKA PEIICHUS MaTeMaTUISCKH C(HOPMYITMPOBAHHOM ITPOOJIEMBI,
MOJIETTPOBATh PealTbHbIC CUTYAIH Ha S3bIKE T€OMETPHH, UCCIIEI0BATh IIOCTPOSHHBIE MOJIEIH C UCTIOIh30BAaHUEM
reOMETPHYCCKUX MTOHATUH U TEOpEM, almapara ajreOpbl, periaTh NPakTUISCKUE 3a/1a4H, CBA3aHHbIC ¢ HAXOKICHUEM
FCOMETPUYCCKUX BEITHYHH;

® UIMETh IIPEJICTABIICHHUS 00 OCHOBHBIX 3TallaxX Pa3BUTHS T€OMETPHH KaK COCTaBHOMN YacTH (pyHIaMeHTa
pazsutus TexHonorui. K konimy 11 kinacca oOyuaromuiicst HayquTcs:

® CBOOOJTHO OTIEPUPOBATH MOHITHAMH, CBI3aHHBIMU C IIJIUHAPUIECKOMN, KOHUIECKOH 1 c(heprIecKoit
MOBEPXHOCTSAMH, OOBSACHATH CIIOCOOBI TIOJTYUYCHUS,

® OIIEPUPOBATH MOHATHUSMH, CBSI3aHHBIMH C TEJIaMHU BPAIEHUS: [IHIMHIPOM, KOHYCOM, Cepoil U mapoM;

® PacIOo3HABATH Tella BpamleHus (IWIHHADP, KOHYC, chepa U 1ap) U 00bICHATh CIIOCOOBI IMOTyYeHUS Tell
BpallleHHUs;

® KI1accU(UIUPOBATh B3aMMHOE PacooXeHHe cephl U IIOCKOCTH;

® BRIYHMCIIATH BEJIMYMHBI 3JICMEHTOB MHOT'OI'PAaHHUKOB U TeJI BPaIeHHsI, 00BEMBI U ILIOIIAN TOBEPXHOCTEH
MHOTOTPaHHUKOB U TEJl BPaIIeHHs, TEOMETPUIECKUX TEJ C TPUMEHEHUEM (POopMyIr;

® CBOOOJTHO OTIEPUPOBATH MOHITHIMHU, CBI3aHHBIMU C KOMOWHAIIMSIMH TEJl BpaIlleH!Us! © MHOTOTPAHHUKOB:
MHOTOTPaHHUK, BIIMCAHHBIN B chepy U onrcaHHbBIN OKOJIO cephl, chepa, BIUCAaHHAS B MHOTOIPAHHUK WIIH TEJIO
BpaIeHuUs;\

® BRIYHMCIIATH COOTHOIICHUS MEXKIY IUIOIIAIMH MOBEPXHOCTEH 1 00bEMaMHK MTOTO0OHBIX TEIT;

® 11300paXxaTh U3y4aeMble (PUTYPHI, BHIMOIHATE (BHIHOCHBIC) TUIOCKUE YEPTENKH U3 PUCYHKOB IPOCTHIX
00BEMHBIX (DUTYD: BUJI CBEPXY, COOKY, CHH3Y, CTPOUThL CEUCHUS TEJ BPAICHHUS;

® 3BJIEKaTh, MHTEPIPETUPOBATH U ITPE0OPA30BBIBATH MHPOPMAIIHIO O TIPOCTPAHCTBEHHBIX T€OMETPHUECKUAX
(urypax, mpeiCTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

® CBOOOTHO OTIEPHPOBATH MMOHITHEM BEKTOP B IPOCTPAHCTBE;

® BBIMOJTHATH OTIEPAlliU HaJl BEKTOPaMHU;

® 33/1aBaTh TUIOCKOCTh YpaBHEHUEM B JIEKapPTOBOW CUCTEME KOOP/ANHAT;

® perraTth TeOMETPUYCCKHE 33]1a91 Ha BRIYHCIICHHUE YIII0B MEXKTY MIPSAMBIMU U IIOCKOCTSIMY, BEIYUCIICHUE
PacCTOSHUI OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM, Ha PUMEHEHHUE BEKTOPHO-KOOPIUHATHOTO METO/1a TIPU PEIICHUU;



® CBOOOJTHO ONEPUPOBATh MOHITHAMU, CBI3aHHBIMU C JIBXKCHHEM B IPOCTPAHCTBE, 3HATH CBOWCTBA
JIBIDKCHUM;

® BBIMOJIHATH H300pa)KEHUSI MHOTOTPAHHHUKOB U TEJI BPAIICHHS MTPH MapalIeIbHOM MEPEHOCE, [ICHTPATBLHON
CUMMETPUH, 3epKaJIbHON CUMMETPHH, TIPU TIOBOPOTE BOKPYT MPSMOiA, TpeoOpa3oBaHuUs O100uS;

® CTPOUTH CEUEHUs] MHOTOTPAaHHHUKOB U TeJl BPALIEHHS: CEUCHHS MIHHAPA (TTapayuIeTbHO U
MIEPIICHIUKYJIIPHO OCH), CEUCHUS KOHYca (MapauieIbHble OCHOBAHHIO U TIPOXOJISIINE YePe3 BEPIIUHY ), CCUCHUS
mapa;

® 1CIIOJIb30BaTh METObI IOCTPOEHUS CEUCHUI: METOJ CJIEIOB, METOJl BHYTPEHHETO NPOECKTUPOBAHUS, METO
[IEPEHOCA CEKYLIEH MIOCKOCTH;

® JI0Ka3bIBaTh F€OMETPUYECKHUE YTBEPKIACHUS;

® IIPUMEHSTH FEOMETPUYCCKUE (PAKTHI ISl PEIICHUS CTSPEOMETPUUCCKUX 3a]1a4, TIPS IIOIararux
HECKOJIBKO IIIarOB PEIIeHs, €CITH YCIOBHSI MPUMEHEHNS 3aJaHbl B SIBHOW M HEIBHOI opme;

® peniaTh 3a/1auy Ha JO0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUH U HaX0XKIEHUE T€OMETPUUECKUX
BEJINYUH;

® IPUMEHSTh NPOrPAMMHBIE CPEACTBA U AJICKTPOHHO-KOMMYHUKAMOHHBIE CUCTEMBI IIPU PELLICHUU
CTEPEOMETPUYECKUX 3a/aY;

® IPUMECHSTh MOJTYYEHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, AHAJIM3UPOBATh U OLICHUBATH peabHbIC
CUTYyallUH, IPUMEHSATh U3yUYEHHbIC IOHATHS, TEOPEMbI, CBOMCTBA B MPOLECCE MTOMCKA PEIICHUS MaTeMAaTUYECKU
chopMyITupOBaHHON TIPOOIEMBI, MOAECITUPOBAThH PEATbHBIE CUTYAIINH Ha S3BIKE TEOMETPHH, UCCIIEOBAThH
MTOCTPOCHHBIE MOJIENH C UCIIOIb30BAHNEM T€OMETPHUIECKUX TIOHATHIA U TEOpEM, arrapara anreOpsl, pemarh
MPaKTUYECKHE 3a]]a4H, CBSI3aHHbBIE C HAX0XKJICHUEM F€OMETPUUECKUX BEJIUYNH;

® IMETh MPEJICTABIEHUS 00 OCHOBHBIX 3TallaX Pa3BUTH I€OMETPHH KaK COCTaBHOM JacTH (yHIaMeHTa
pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HaumenoBanue pasaeiio Koutpo e)
HMMEHOBAHH JIOB U
Ne pasa Beero — geRTpOHHLIe (uudpossbie)
TeM NPOrpaMMBI
/n porp 4ACOB pagoThI o0pa3oBaTe/bHbIE peCypChl
https://resh.edu.ru/subject/lesson/4756/
1 BBenenue B ctepeoMeTpuio 23 1
http://geometry2006.narod.ru/Lessons/10-
BzauMmHoe pacrionoxxenue 11/5a.pptx
2 HPAMBIX B TIPOCTPAHCTBE 6 1 http://geometry2006.narod.ru/Lessons/10-
11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-
[MapamenbHOCTE OPSIMBIX U
3 P . P 8 11/7a.pptx
IJIOCKOCTEH B IPOCTPAHCTBE
http://geometry2006.narod.ru/Lessons/10-
IleprieHIUKYIISIPHOCTD MIPSAMBIX
4 PNy P P 25 11/8b.pptx
Y TJIOCKOCTEH B MPOCTPAHCTBE
http://geometry2006.narod.ru/Lessons/10-
5 VYTi1Bl ¥ paccTosHUSA 16 1 11/16a.pptx
6 MHOTOTpAHHHKH 7 1 gtltpzzz/‘./ge?xmetrvzooanarod.ru/Lessons/lO-
http://geometry2006.narod.ru/Lessons/10-
7 Bexto OCTPAHCTBE 12 f
KTOPBI B TIPOCTPAHCTB 11/9a.00tx
8 [ToBTOpeHue, 060061IeHUE U 5 5
cUCTEMATHU3aIUs 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 102 6

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx

11 KJTACC

Ne HaunmeHnoBaHMe pa3ie/ioB U Konrpo DJIeKTPOHHbIe (LM (POBbIe)
Bceero JbHBbIE
n/n TeM MPOrpaMMBblI 4ACOB paGoTI o0pa3oBaTe/ibHbIE PeCYpPChI
https://mathprofi.com/uploads/files/
1230_f 41 _yu.a.-andrianov-analiticheskaya-
1 AHAJMTHHICCKAs! FCOMETPHA 15 1 geometriya.pdf?key=d46ec6f93d13e
70fdbe9c794555554ed/
5 [ToBTOpEHHE, 0606H16HI:I€ u 15 1
cHCTeMaTHU3alus 3HaHUN
https://interneturok.ru/lesson/geometry/9-
klass/effektivnye-kursy/mnogogranniki-vidy-
mnogogrannikov-ob-yom-chast-5-ob
-em-prizmy-i-piramidy-teorema-eylera-
3 OO0BEM MHOTOTpaHHHKA 17 1 dlya-mnogogrannika?utm_source=
yandex&utm
_medium=cpc&utm campaign=
72136850&utm_content=14629084054&utm_
term=&yclid=15796962723338911743
4 Tena Bpamenus 24 1 https://resh.edu.ru/subject/lesson/6300/
conspect/22489/
https://www.yaklass.ru/p/ege/matematika/
TTHOIANH TOBEPXHOCTH 1 ege-trenazher-profilnyi-uroven-6670658/
5 . 9 1 prizma-piramida-tcilindr-konus-shar-zadanie
OOBEMBI KpYTIbIX T -2-6657368/re-83cla73c-5c39-4d8b-82b9-
ecb38c9de333
https://resh.edu.ru/subject/lesson/6297/
6 Aswienus 5 1 conspect/22282/
5 [ToBTOpEHwMe, O606III€HIiIe U 17 2
cHCTeMaTHU3alus 3HaHU!
OBHIEE KOJIMYECTBO YACOB I10 102 8

[TPOI'PAMME



https://mathprofi.com/uploads/files/
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob
https://resh.edu.ru/subject/lesson/6300/
https://www.yaklass.ru/p/ege/matematika/
https://resh.edu.ru/subject/lesson/6297/

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/
n

Tema ypoka

OcHoBHbI€ TpaBUiia H300paKEHUsI HA PUCYHKE TIOCKOCTH,
napauIeIbHBIX IPSIMbIX (OTPE3KOB), CEpEANHBI OTPE3Ka

Bcero
JacoB

aara

1.09

[TonsiTust crepeoMeTpUn: TOUKa, IIpsiMasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHOBHBIE TIpaBUIIa U300pPAKEHHUS HA PUCYHKE TUIOCKOCTH,
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEpPEAUHBI OTPE3Ka

5.09

[TonsTHs: IepeceKaroIuecs MIOCKOCTH, IepeceKaomuecs npsiMasi u
IUIOCKOCTB; TIOJIyIIPOCTPAHCTBO

ITonstus: MNEPECCKArOMMUECA IIIOCKOCTH, IICPCCCKAIOINUCCA IIPpAMaa U
IIJIOCKOCTD, ITOJIYIIPOCTPAHCTBO

7.09

8.09

MHororpaHHUKH, U300pa’keHUE NPOCTEUIINX TPOCTPAHCTBEHHBIX
¢uryp, HeCymecTBYIOIHNX 00bEKTOB

9.09

MHororpaHHuKH, U300pa)KeHUE MPOCTEUIITUX MPOCTPAHCTBEHHBIX
¢uryp, HeCymecTBYIOIIHNX 00bEKTOB

AxcuoMsl CTCPCOMETPHUU U NICPBBIC CIICACTBUA U3 HUX

14.09

15.09

10

AXCHOMEI CTCPCOMETPHU U TICPBLIC CICACTBUA U3 HUX

AxcuoMsl CTCPCOMCETPHUU U IICPBBIC CICACTBHUA U3 HUX. CnocoObl
3alaHuA IPAMBIX U ILIOCKOCTEH B MMPOCTPAHCTBE. O06o3HaueHUS
MMPSAMBIX U IUIOCKOCTEM

N300paxeHne cedeHnit mupamMuibl, Kyoa v Mpu3Mbl, KOTOpPbIE
IpoXoJAT uepe3 ux pédpa. M3zo0pakeHue nepecevyeHus MoIy4eHHbIX
IUIOCKOCTEN. PackpamyBaHye NOCTPOEHHBIX CEYEHHUM pa3HBIMU
[[BETaMU

19.09
21.09

22.09

11

N3006paxeHne cedeHuni mupamMuibl, Kyoa v Mpu3Mbl, KOTOpbIE
MPOXOAT uepe3 ux péopa. M3zoOpakenue nepecedeHus moTydIeHHBIX
riockocteil. PackpaiinBanyue NOCTPOSHHBIX CEUYCHUH Pa3HBIMU
[[BETaMHU

26.09

12

N306paxenue cedeHuit mupamMuibl, Kyoa v Mpu3Mbl, KOTOpbIE
MPOXOAT uepe3 ux péopa. M3zoOpakenue nepecedeHus moTydIeHHBIX
iockocTeil. PackpaimBanye mocTpOSHHBIX CEUEHUH pa3HBIMU
[[BETaMHU

28.09

13

N3006paxenue cedeHnit mupamMuibl, Kyoa v Mpu3Mbl, KOTOpbIE
MPOXOAT uepe3 ux péopa. M3zoOpakeHue nepecedeHus moTydIeHHBIX
MJIOCKOCTEN. PackpalirBanre NOCTPOCHHBIX CEYEHHUI pa3HbIMU
[[BETAMU

29.09

14

Merton ciaenoB uisi TOCTPOCHUS CEUCHUI

3.10

15

Merton cienoB i mocTpoeHus ceueHuil. CBoiicTBa nepeceueHuit
IPSIMBIX U IIJIOCKOCTEMN

5.10

16

Merton cineoB aJisi HOCTpoeHUs ceueHuil. CBOMCTBA MepeceUeHHt

6.10




IPSIMBIX U IIJIOCKOCTEMN

17

[TocTpoenue ceueHuit B mupamuze, Kyoe 1mo Tpém ToukaMm Ha pEopax.
Co31aHne BBIHOCHBIX YEPTEXKEH U 3aIKiCh [IaroB MOCTPOCHHUS

10.10

18

[TocTpoeHue cedyeHuii B mupamu/ie, Kyoe mo TpéM ToukaM Ha péopax.
Co3anne BRIHOCHBIX YEPTEXKEN U 3aIUCh IIaroB MOCTPOEHUS

11.10

19

20

[TocTpoeHue cedyeHuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax.
Co3anne BRIHOCHBIX YEPTEXKEH U 3aIUCh IIaroB MOCTPOEHUS

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo TpéM ToukaMm Ha pEéopax.
Coznianue BRIHOCHBIX YepTEKel U 3alKCh IaroB MOCTPOCHUS

13.10

17.10

21

IToBTOpenue miannMerTpun: Teopema 0 IpPONOPLUOHAIBHBIX
orpeskax. [lonoOue TpeyroibHUKOB

19.10

22

23

[ToBTOopenue nmnanumetpuu: Teopema MeHenas. PacueTsl B ceueHUsIX
Ha BBIHOCHBIX yepTexkax. McTopus pa3BUTHS IUIAHUMETPUH U
CTEpEOMETPUH

Kontponbnas padota Nel"Akcromsl crepeomerpun. CeueHus"

20.10

24.10

24

B3aumHoe pacnonoxeHue npsiMpIx B IPOCTPAHCTBE.
CkpenuBaroiuecs npsmele. [Ipu3Haky cKpemmBaromuXxcs NpsSMbIX.
[TapamnenbHble psMble B IPOCTPAHCTBE

26.10

25

Teopema 0 CylIeCTBOBaHUM U €JMHCTBEHHOCTH MPSMOM
MapaJuIeIbHOM TaHHOU IIPSIMOM, MPOXOJALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlled Ha JaHHOM npsmoi. Jlemma o
NepEeCEYCHUH NMapaJIIeNIbHBIX MPSIMBIX MIIOCKOCTHIO

27.10

26

27

[TapamienpHOCTB TpeX NpsIMBIX. Teopema 0 TpEX mapajienbHbIX
npsiMbIX. Teopema 0 CKpeIMBarOIIUXCs MPSIMbIX

Hapanneanoe IMPOCKTUPOBAHUC. OcCHOBHBIC CBOMCTBA

napaielIbHOro MPOeKTHpoBaHus. M300paxeHnne pa3HbIX GUryp B
NapajuIeIbHON MPOEKINH

7.11

9.11

28

[enTpasibHast MPOEKIMA. YTOJI C COHANPABICHHBIMU CTOPOHAMU. YTOI
MEXK1y IPSAMBIMHU

10.11

29

30

31

3aa4yy Ha JOKA3aTeJIbCTBO U HCCIIEIOBAaHUE, CBSI3aHHBIC C
PacIoJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

[TonsTHS: MapaIeNbHOCTh NPSAMOM U MJIOCKOCTH B IPOCTPAHCTBE.
[Tpu3Hak napauieapHOCTU NPSIMOM U 1ockocTu. CBOMCTBA
NapauIeIbHOCTH MIPSIMON U TNIOCKOCTH

FeOMeTpI/I'-IeCKI/Ie 3aJa4M Ha BBIYUCJICHUE U JOKa3aTCIbCTBO,

CBSI3aHHBIE C N1APAJJIEIBHOCTHIO IPSAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE

14.11

16.11

17.11

32

[TocTpoeHue cedyeHus, MPOXOIAIIEro Yepe3 JaHHYIO NMPSMYI0 Ha
YepTEekKE U MaAPaUICTBHOTO IPYTroi MpsiMoil. Pacuér oTHOIEHUI

21.11

33

[TapamienpHas NpoeKLUs, IPUMEHEHUE 71 IOCTPOEHUS CEUEHU N
KyOa u napayuienenunena. CBoicTBa mapaienenurnena U npu3Mbl

23.11

34

[TapayutenpHble I0CKOCTU. [IpU3HaKK napaiebHOCTH IBYX
IJIOCKOCTER

2411




Teopema o0 napamieIbHOCTU U €IMHCTBEHHOCTH IIOCKOCTH, 1 28.11
35 NPOXOJALICH Yepe3 TOUKY, He MPUHAAISIKAIILYIO TaHHON TNIOCKOCTH U
CJIEACTBHS U3 HEE
CBoiicTBa mapalyIeIbHBIX TUIOCKOCTEH: O ApAIICTbHOCTH MPSMBIX 1 30.11
36 MIEPECEUCHHS P TIEPECCUCHUH BYX MapauIeTbHBIX MIOCKOCTEH
TpeTben
CBoiiCcTBa mapaJICIbHBIX IJIOCKOCTEH: 00 OTpe3Kax MmapauieIbHbIX 1 1.12
37 MPSIMBIX, 3aKITFOYEHHBIX MEX]Ty MapaJlJICIbHBIMU MIIOCKOCTSAMHU; O
nepecedeHn  MpsMOi ¢ ABYMs MapaiieIbHbIMU IJIOCKOCTAMU
38 [ToBTOpenwue: Teopema [Tudaropa Ha MIOCKOCTH 1 5.12
39 [ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOIBHOTO TPEYTOJIbHUKA 1 7.12
40 CgoiicTBa Ky0a 1 IPSIMOYTOJILHOIO Hapayljiesenuneaa 1 8.12
41 Boluncnenue 1auH oTpe3KoB B KyOe U IPSIMOYTOJIbHOM 1 12.12
napaiesienumne e
42 [leprieHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTH. [Tpr3Hak 1 14.12
NEPIEeHIUKYISPHOCTU MPSIMON U TIIOCKOCTH
43 IlepnenauKyIsIpHOCTH NPAMOM U TUIOCKOCTH. [Ipu3Hak 1 15.12
NEPIEeHIUKYISIPHOCTU MPSIMON U TIIOCKOCTH
44 Teopema o CyIIecCTBOBAaHUH M €IMHCTBEHHOCTH MPSMOM, POXOIsIIEH 1 19.12
Yyepe3 TOYKY MPOCTPAHCTBA U MEPIICHIUKYIISIPHON K TUIOCKOCTH
45 [1nockocTH U nepreH MKy PHbIE UM MPSAMbIE B MHOIOTPaHHUKAX 21.12
46 [TnockocTH ¥ MEPIEHIUKYISPHBIE UM MPSMbIE B MHOTOTPaHHUKAX 22.12
47 [lepnenaukynsap u HakinoHHad. [locTpoeHne nepneHANKYIsIpa U3 26.12
TOUYKH Ha MPIMYIO
48 [Tepniengukynsip 1 HaknoHHas. [locTpoeHne nepneHIuKyspa u3 1 28.12
TOUYKH Ha MPIMYIO
49 Teopema o Tpéx nepneHANKYIsIpax (mpsimMasi ¥ oOpaTHas) 1 29.12
50 Teopema o Tpéx nepreHANKyIApax (mpsmas 1 oOpaTHast) 1
51 VYroa Mexay CKpelMBaroIMMHCS MPSIMBbIMU 1
59 [Towck meprneHANKYISIPHBIX MPSMBIX C IOMOIIBIO MEPIEHAUKYISpHbIX 1
IIJIOCKOCTEMN
53 OproroHaibHOE MPOSKTUPOBAHHE
54 [TocTpoenue ceuenuii Kyda, MpU3MBbIL, IPABUILHON MUPAMUJIBI C
MTOMOIIBIO OPTOTOHATIBHON MPOEKIINHU
55 [TocTpoenue ceuenuii Kyda, Mpu3Mbl, MPABUIBHOM MUPAMUIBI C 1
MOMOIIBI0 OPTOTOHAJIBHON MPOEKIHH
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO TI0cKOCTH. [Imockoctu 1
CUMMETpPUN B MHOTOTpaHHHUKAX
57 [Ipu3HaK neprneHaAuKyISIPHOCTH MPSIMOM U IUIOCKOCTH KakK CIIEACTBUE 1
CUMMETpUHU
58 IIpaBuiibHBIE MHOTOIpaHHUKHU. PacyéT paccTosHUN OT TOUKH 10 1
TUIOCKOCTH
59 [IpaBunBHBIE MHOTOTPAHHUKH. PacdéT pacCcTOsITHUN OT TOYKHU JI0 1




IIJIOCKOCTH

CniocoObl ONyCTUTH NEPIIEHANKYJISAPBI: CHMMETPHSL, CABUT TOUKH 10

60 napasuieibHON psMOKn

61 CnBur no HenapamieabHON IPSIMON, U3MEHEHUE PAaCCTOSHUMN

62 Kontposbnas padota No2 "BzanmHoe pacmoyiokeHue npsMbIX U
IUIOCKOCTEH B MpocTpaHCTBe"

63 [ToBTOpEHME: yron Mexay IpsMbIMU Ha INIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYIOJIbHUKE, TEOPEMA KOCUHYCOB

64 [ToBTOpEHME: Yroa MEXAY CKPEIIMBAOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTpryeckue METOAbI BEIYNCICHUS YIJIa MEX Ty NIPSMBIMU B
MHOTOTpaHHHUKaX

66 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JIBYTPAaHHOIO yria

67 [TepniengukynsipHbie M10cKOCTH. CBOMCTBA B3aUMHO
NEePIEeHIUKYIISPHBIX MIOCKOCTEN
[TpusHak neprneHuKyJIIpHOCTU INIOCKOCTEH; TeopeMa O PSIMOU

68 NIEPECEYCHMS IBYX IIJIOCKOCTEHN NEPIEHANKYJIIIPHBIX TPEThEU
IUIOCKOCTH

69 [TpssMoyTONBHBIN Mapasuienenunen; Kyo; n3MepeHusi, CBOCcTBa
IPSIMOYTOJIBHOTO NIapajuIeseuIe1a

70 Teopema o AMaroHanu NPSMOYTOJBLHOTO Mapajieenumnena u
CJIEICTBHE U3 HEE

71 CrepeoMeTpHuuecKkre U NPUKIIAIHBIE 3aJa4H, CBA3aHHBIE CO B3aUMHBIM
PacIoI0KEHUEM NPSMBIX U TNIOCKOCTH

7 [ToBTOpEHME: CKpeUIUBAIOLINECS PSMBbIE, TapaUIeIbHbIE III0OCKOCTH
B CTaH/IapTHBIX MHOIOI'PaHHUKAX
[Tapa mapasienbHbIX IIOCKOCTEN Ha CKPEIIUBAIOIINXCS MPSMBIX,

73 paccTosHUE MEXY CKPEIIUBAIOIIMMHUCS NMPSMBIMU B IIPOCTHIX
CUTYaLUAX

74 PaccrostHre OT TOUKM 10 INIOCKOCTH, PACCTOSIHUE OT NMPSAMOM 110

IIJIOCKOCTH




Brruucnenue paccTosHUN MEXKy CKPEIMBAIOIIUMHUCS PSIMBIMHU C

& MOMOIIBIO IEPIICHIUKYIISIPHOM MJI0CKOCTH 1
76 TpéxrpanHsbIii yroi, HEpaBEHCTBA ISl TPEXTPAHHBIX yIIIoB. Teopema 1
[Mudaropa, TeopemMbl KOCUHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO yTia
7 DIeMeHTHI CHEPUIECKON TeOMETPHH: T€OIe3MUSCKIE IMHUN Ha 3emiie 1
78 KonTponsHas padora Ne3" Vbl u paccrosiHus” 1
79 Cucremaru3zaius 3HaHUK "MHOTOTpaHHUK U €70 3JIEMEHTHI" 1
80 [Mupamuna. Bunel nupamun. [lpaBunsHas nupamuaa 1
81 [Tpu3sma. Ipsimas u HakaoHHAs pU3MbL. [IpaBubHas mpuzMa 1
82 [psimoit mapasienenumnea, NpSMOYTOIbHBIA apaieenune, Kyo 1
83 Brinykiibie MHOTOrpanHuku. Teopema Ditnepa 1
84 Brinykisle MHOrorpanauku. Teopema Oinepa. [IpaBuibHbie U 1
MOJTYTIPABUIILHBIE MHOTOTPAHHUKHI
85 KonTtponsHas padora Ne4"MuororpaHHukH" 1
86 [TonsiTHEe BeKTOpa Ha IJIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamenenunena 1
90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
01 Paznosxxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JISKAIINX B OJHOU 1
TUIOCKOCTH
92 CkansspHO€E ITPOU3BENECHUE 1
93 Brrunciienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Tpocreiimue 3aga4un ¢ BEKTOpaMu 1
95 [Tpocreiimue 3aga4un ¢ BEKTOpaMu 1
96 [Ipocreiinme 3agaqu ¢ BEKTOpaMHu 1
97 [Ipocreiimue 3anaun ¢ BEKTOpamMu 1
98 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1
99 O06o0011eHre U cUCcTeMaTU3alus 3HAaHUN 1
100  HroroBas KOHTpOJIbHAS paboTa 1
101  HroroBas KOHTpoJIbHAs paboTa 1
102 = OO6oO61IEHNE U cUCTEMATU3AIMs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
11 KUIIACC
No Bcero hata
i/ Tema ypoka "acos
i
1 [ToBTOpenue Tembl "KoopiuHaTel BEKTOpa HA MNIOCKOCTH U B 1

npocTtpaHcTBe"




2 [ToBTOpenue tems! "CkansgpHoe Npou3BEAEHUE BEKTOPOB" 1

3 IToBTOpeHue Tembl "Brraucienue yria Mexay BEKTOpaMH B 1
npocTtpaHcTse"

4 [ToBTOpeHue Temsl "YpaBHEHME PAMOM, TPOXOAIIEH Yepe3 1Be 1
TOYKH"

) YpaBHEHME [IJIOCKOCTH, HOPMaJlb, YPaBHEHHUE INIOCKOCTU B OTPE3KAX 1

6 VYpaBHEHUE IIJIOCKOCTH, HOPMaJlb, YPaBHEHUE IIJIOCKOCTH B OTPE3Kax 1

7 BekropHoe npousseneHue 1

8 JIuHeitHbIe HepaBEHCTBA, JUHEMHOE MPOrpaMMHUPOBAHUE 1

9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOrPpaMMUpPOBaHUE 1

10 AHaIMTUYECKHE METO/IbI pacy€Ta yriia MeX1y IpsIMbIMU B 1
MHOT'OIPAaHHHUKAX

11 AHaIUTHYECKHE METO/Ibl pacuéTa yrjia Mex/ay IIOCKOCTSIMU B 1
MHOTOTpaHHHUKaX

12 =~ ®opmyna pacCTOSHHS OT TOYKH JI0 INIOCKOCTH B KOOPIMHATAX

13 = HaxoxzaeHue paccTOSHUI OT TOYKHU A0 IUIOCKOCTH B Ky0e

14 Haxoxnenne paccTostHUN OT TOUYKHU J0 TUIOCKOCTH B IMPABUIIBHOM 1
nupamuie

15 = KonurponbHas pabota "AHamuTHyeckas reoMmeTpus"

16 =~ CedeHus MHOTOTPaHHUKOB: CTaH/IaPTHBIE MHOTOTPAaHHUKHI

17 CedeHuss MHOrOrpaHHUKOB: METO/] CJIE/I0B

18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, IIEPECEUCHUS 1
MPSAMBIX U TIIOCKOCTEH

19 | TlapamtenbHbIe PSMBIE U TUIOCKOCTH: TIAPAJUICTBHBIE CEYCHUS

20  IlapannenbHble NpsAMBbIE U MJIOCKOCTU: PACYET OTHOLICHUH

21 [TapannenbHble NPsAMBIE U TUIOCKOCTH: YIJIBI MEXKIY CKpEIIMBAOIIUMHUCS 1
MPSIMBIMU
[lepnienauKynsipHbIE MPSAMBIE U TNIOCKOCTU: CTaHIAPTHBIE MAPBI

22 | mepneHAMKYISPHBIX JIOCKOCTEH U MPSMBIX, CAMMETPUHI 1
MHOT'OTPAaHHUKOB

93 [lepneHiuKyIspHBIE NIPSAMBIE U IUIOCKOCTH: TEOPEMA O TPEX 1
NepHeHANKYIIpax

24 [lepnieH UKy IsIpHBIE MPSMBIE U TUIOCKOCTH: BHIYMCIECHUS JJIUH B 1
MHOTOTpaHHHKaX

o5 [ToBTOpEHue: mioma M MHOTOYTOJIbHUKOB, (POPMYJIBI IS TUIOIIAICH, 1
CO00paxeHus moao0us

26 [ToBTOpEHME: MIOMAAX MHOTOYTOJILHUKOB, (DOPMYJIbI JIIsl TLTOIIACH, 1
COO00paxKeHus Moa00us

97 [ToBTOpEeHME: MIOMAAN MHOTOYTOJILHUKOB, (DOPMYJIbI JUIsl TLTOIIACH, 1
COOOpakeHHS TT0T00US

28 [lnomany ceyeHnii MHOTOTPAaHHUKOB: IUIOMIAM TOBEPXHOCTEN, 1

paspe3aHus Ha 9acTH, COOOPaKEeHUs TO100Us




[Imomany ce4eHU MHOTOIPAaHHUKOB: IIJIOLIAU TOBEPXHOCTEN,

29 paspe3aHus Ha 4acTH, COOOpaXeHUs TOAO0HS 1

30 KoHntponbnast padora "[loBTOpeHHE: MHOTOTPAaHHUKH, CEUCHUS 1
MHOTOTPaHHUKOB"

31  OO6BéM tena. O0BEM MPSMOYTOIBHOTO MapaJlIeIIeUIea

32 = 3apmaum 00 yaBoeHHH Ky0a, 0 KBaaparype KyOa; 0 TPUCEKIIHH yTia

33 CrepeoMeTpuueckue 3aauu, CBI3aHHbIE C 00bEMOM MPSIMOYTOJILHOTO 1
napasuiesenumne1a

34 [Ipuknagnbie 3a1a4u, CBSI3aHHbIE C BBIYMCICHUEM 00bEMa 1
IPSIMOYTOJIBHOTO IIapajuieenuIea

35 O0BEM MIPAMOIA TPU3MBI 1

36 CrepeoMeTpHUSCKUE 33]]a4H, CBSI3aHHBIC C BRIYHCICHUEM 00hEMOB 1
MPSMOM MPU3MBbI

37 | llpuknanHeie 3a7a4u, CBSA3aHHBIE C 00BEMOM TPSMOM TPU3MBI 1

38 Brruncnenne 06bEMOB Tell ¢ MOMOIIBIO OMPEEIEHHOTO HHTETpaa. 1
O0bEM HAKIIOHHOM MPU3MBI

39 Brraucnenue 00bEMOB TEJ ¢ TOMOIIBIO ONPEICAEHHOTO HHTETPpaIa. 1
O0bEM upamu/Ibl

40 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUJL C OOIIUM 1
YTIIOM

41 ®opmyna 06béMa nupamuibl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIIUM 1
yTII0M

42 CrepeomMeTpuueckue 3aJauu, CBI3aHHbIE ¢ 00bEMaMU HAKJIOHHOM 1
TIPU3MBI

43  CrepeoMeTpHUECKHE 3a]1a4H, CBSI3aHHbIE C 00bEMaMU MUPaMU/IbI 1

44 [Mpuknanueie 3anaun mo Teme "OO0bEMBI TeN'", CBSI3aHHBIE C 00BEMOM 1
HAKJIOHHOM MPU3MBI

45 [Tpuxnanueie 3anaun no reme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM 1
TTUPAMHU/TBI

46  IIpumenenue o0bEMOB. BrrunciaeHne pacCTOsSHUS 10 MIOCKOCTH

47 KonTponbhas pabota "O6bEM MHOTOrpaHHHKA"

48 Hunuuaapudeckas HOBEPXHOCTh, 00pa3yroIue HUIHHIPUYECKON 1
MIOBEPXHOCTHU

49 Humuaap. [psmoit kpyroou muauHap. [lnomane moBepxXxHOCTH 1
UIHH]IpA

50 Konunyeckas moBepXHOCTb, 00pa3yrone KOHUYECKO MOBEPXHOCTH. 1
Konyc

51 = CeueHue KOHyca INIOCKOCTBIO, MapaJIENbHOMN INIOCKOCTH OCHOBAHUS 1

52 | Yceuénnsiii koHyc. M300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 | Ilmomaab 60KOBOI MOBEPXHOCTH M MOJTHOW MOBEPXHOCTH KOHYCA 1

54 | Tlnomaas GOKOBOM MOBEPXHOCTH M MOJTHON MOBEPXHOCTH KOHYyCA 1

95 CrepeomeTpuueckue 3aJ1a4i Ha 10Ka3aTeIbCTBO U BBIUMCIICHUE, 1




MIOCTPOEHUEM CEUCHUH LMIIMH]IPA, KOHYyCa

CTepeOMeTpI/I‘IeCKI/IC 3aa4d Ha A0Ka3aTCJIbCTBO U BBIYUCIICHUCE,

% MOCTPOCHUEM CEUEHUH IMINHPA, KOHYyCca 1

57 | Ilpuknaasble 3a7a4u, CBSI3aHHbIE C UIMHIPOM

58 | Ilpuknaanble 3a7a4u, CBSI3aHHBIEC C IUIUHIPOM

59 | Cdepa u map

60 [Tepeceuenue chepsl u mapa c miaockocteto. Kacanue mapa u chepsr 1
IUIOCKOCTBIO. Bu 1 n300paxeHue mapa

61 [Tepeceuenue chepsl u mapa c miaockoctero. Kacanue mapa u chepsi 1
IUIOCKOCTBIO. By 1 n300paxenue mapa

62 = VYpasuenue chepsl. [Inomans chepsl u e€ yacteit

63 Cummetpus cdepsl 1 mapa

64 CrepeoMeTpHUECKUE 33Ja91 Ha JIOKA3aTeILCTBO U BEIYMCIICHHE, 1
CBsI3aHHBIE CO CEpOi U MApPOM, TIOCTPOSHUEM MX CEUCHUHN TUIOCKOCTHIO

65 CrepeoMeTpHUECKHE 33]Ja9H Ha JIOKA3aTeILCTBO U BEIYMCIICHHE, 1
CBsI3aHHBIE CO CEpOl U IMapOM, TIOCTPOSHUEM MX CEUCHUN TIIOCKOCTHIO

66 [TpuknagHbie 3a1a49u, CBSI3aHHbBIE CO c(hepoit U mapom 1

67 [ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH, BBIYMCICHUSI B OKPYKHOCTH, 1
CTaHJapTHBIC MTOA00US

68 Paznuynble KOMOMHAIIMY Te BpallleHUs: 1 MHOTOTPAaHHUKOB 1

69 3amaun 1o Teme "Tena v MOBEPXHOCTH BpaIieHus" 1

70 | 3agaum no teme "Tena ¥ MOBEpXHOCTHU BpalieHus" 1

71 = KourtponpHas pabora "Tena u moBepxHoCcTH BpalieHus" 1

72 O06Beém munuHapa. Teopema 06 00bEME MPSIMOTO MIJIMHIPA 1

73 Brruncnenne 060bEMOB Tell C TOMOIIBIO OMPEEIEHHOTO HHTETpaa. 1
O0BéM KoHyca

74 [Tnomanu 60KOBO# M MOTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuuecKre 3aa4u, CBSI3aHHbBIE C BRHIYUCIEHUEM 00bEMOB 1
WIMH]IpA, KOHYyCca

76 [Tpuknagaeie 3agaun 1o Teme "OOBEMBI U TUIOIIAAN MTOBEPXHOCTEH Ten" 1
O06BéM mapa u mapoBoro cekropa. Teopema 06 00bEMe 11apa.

77 | Tlnomans ceprl. CTepeoMeTprUecKHe 3a/1a4H, CBSI3aHHBIE C 1
BBIUHCIICHHEM 00BEMOB IIIapa, MapoBOr0 CETMEHTA U IIIAPOBOTO CEKTOPa
[Mpuknanueie 3aaaun o Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM

78 mrapa ¥ miomaapio cdepbl. COOTHOMIEHUS MEXKTY MIIOMIAASIMH 1
MOBEPXHOCTEH M 00bEMAMU MTOTOOHBIX TEJ
[TonoGHbIe Tena B mpocTpancTBe. 3MeHnenne 06béMa rnpu moao0ouu.

79 CrepeoMeTpHruecKre 3a]a4u, CBSI3aHHbBIC C BBIYUCICHHEM 00BEMOB TN U 1
IJIOMIAIEN TOBEPXHOCTEN

80 KonTtponbras padota "Ilnomany moBepXHOCTH U 00BEMBI KPYTIIBIX TEm" 1

81 JBmxenus npoctpancTBa. OToOpakeHus. /[BUKeHUsI 1 paBEHCTBO 1

¢uryp. OOmue cBOHWCTBa IBUKEHUI




Buasl nBrkeHUN: apajuIeIbHbIN IIEPEHOC, HEHTPAIbHASL CHMMETPHS,

82 3epKalibHAsi CAMMETPHSI, IOBOPOT BOKPYT MPSMOMA 1

83 [IpeobpazoBanus mopodwus. [Ipsmas u cdhepa Ditnepa

84 = Teomerpudeckue 3a/1a4vl HA TPUMECHEHHUE JBUKCHHUS

85 KoHntposbhas padota "BekTopsl B mpocTpaHcTse”

Ob6o6maromee noTopenue 11 MoHATHI 1 METOJI0B Kypca reéOMeTpUn

86 10-11 xnaccoB, cucremaTtuzanus 3Hanui: "[lapannenbHOCTh MPSAMBIX U 1
IJIOCKOCTEM B TpoCcTpaHCcTBE"

87 Ob6o6maromee noTopenue 11 MoHATHI 1 METOJI0B Kypca reéOMeTpUn 1
10-11 kmaccos, cuctemaTu3aius 3Hanuii: "BekTopsl B mpocTpancTse”

88 O6o6maromiee nopropenue 11 moHATHI U METOZOB Kypca reOMETPUH 1
10-11 xnaccoB, cucremaTu3anus 3HaHui: "BekTopsl B mpocTpaHcTBe"

89 O6o6mmaromiee nopropenue 11 moHSATHI U METOZOB Kypca reOMETPUH 1
10-11 xnaccoB, cucremaTusanus 3Hanui: "OO0beM MHOTOrpaHHHUKA"

90 Ob6o6maromee moBTopenre 11 MoHATHN 1 METOJI0B Kypca reéOMeTpUn 1
10-11 knaccoB, cuctemaru3anus 3Hanuil: "O0beM MHOTOTpaHHUKA"
O6o6maromiee nopropenue 11 moHATHI U METOIOB Kypca reOMETPUH

91 10-11 xnaccoB, cucremaTusanus 3Hanui: "[omaam NoBEepXHOCTH U 1
00BEMBI KpYyTJbIX TEN"

O6o6maromiee nopropenue 11 moHATHII U METOJIOB Kypca T€OMETPUU

92 10-11 xnaccoB, cucremaTtu3anus 3HaHui: "[1nomanm NoBepxXHOCTH U 1
00BEMBI KpyTJIbIX Ten"

93 = HroroBas KOHTpOJBbHAs paboTa

94 = HrtoroBas KOHTpoOJIbHAs paboTa

95 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AIIMs 3HAHUN

9% HcTopus pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ poJib B Pa3BUTUU 1
COBPEMEHHBIX WHXCHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHI

97 HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ pOJib B Pa3BUTUU 1
COBPEMEHHBIX WH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

08 HcTopust pa3BUTHS CTEPEOMETPHH KaK HAyKH B €€ pOJIb B Pa3BUTHN 1
COBPEMEHHBIX WHXKCHEPHBIX H KOMITBIOTEPHBIX TEXHOJOTHI

99 HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ pOJib B Pa3BUTUU 1
COBPEMEHHBIX WHXKCHEPHBIX H KOMITBIOTEPHBIX TEXHOJOTHI

10 = MUcropus pa3BUTHUS CTEPEOMETPUH KaK HAYKU U €€ POJIb B PA3BUTUU 1

0 COBPEMEHHBIX WH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

10 = MHcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH M €€ pOJIb B Pa3BUTHU 1

1 COBPEMEHHBIX MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

10 Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTHHU 1

2 COBPEMEHHBIX HH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

MaremMatuka: ainredpa U Hayajaa MaTEMaTUYECKOT0 aHanu3a, reometpus. ['eomerpus, 10-11

knaccel/ Atanacsia JI.C., Byry3oB B.®., Kanomues C.b. u apyrue, AxkiimonepHoe o01IecTBO
«3narensctBo «IIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

- Metonuueckue pekoMeHaauu k yueonuky Aranacsit JI.C. 10-11 knaccsr;
- [loypounoe mnanupoBanue Kk yueoHuky Atanacsa JI.C. 10-11 xkmaccel

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/17/

https://uchi.ru/teachers/

http://www.fipi.ru/

http://4ege.ru/

http://www.etudes.ru/

https://ege.sdamgia.ru/



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/17/
https://uchi.ru/teachers/
http://www.fipi.ru/
http://4ege.ru/
http://www.etudes.ru/
https://ege.sdamgia.ru/




