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[OSICHUTEJBHAS 3ATIMCKA

[eoMeTpus ABIAETCA OAHUM H3 Ga30BBIX KYpCOB Ha YPOBHE CPEIHETO o6mmero oOpa3oBaHms, Tak Kak
obecrieurBaeT BO3MOJKHOCTb A3YHCHHIA JCITUTLIHH eCTeCTBEHHO-HAYHYHOH HAMpABIEHHOCTA H NPEAMETOD
ryMaHHTAPHOTO KA. [10CKOJBKY JIOTHIECKOS MBILIIICHAS, hopMupyeMoe NpH H3ydCHHH 0O yUaroIUMUCH
[IOHSTHIfHBIX OCHOB TeOMETpHH, IPH OKA3aTebCTBE TEOpPEM H IOCTPOCHHH [EeMOYKA JIOTHUECKHUX
yTBEpKICHUHA NP PEMCHIH reoMEeTpHUECKMX 3ajad, YMCHHC BBLUIBMATATh ¥ ONpOBEPrarb THIIOTE3DI
HEMOCPEACTBEHHO HCIONB3YIOTCA  HPH pelIeHud 3a1ad eCTECTBEHHO-HAYIHOrO IMKNE, B 9aCTHOCTH
(u3nueckux 3aat.

[lens OCBOEHMs HPOrpamMMEL ygebHOro Kypca «TeomeTpussy» Ha yriayOnEHHOM YPOBHE — pa3BHTHE
AHOUBHAYAIBHBIX criocobnOoCTEH 00ydaromuxcs TIpH M3ydeHHH TEOMETpHH, Kak COCTaBIIAIOLIEH
npeMeTHOH 00nacTH «MaremMaTika ¥ HHGOPMATHKay Iepe3 obecrieueHHe BO3MOKHOCTH npuoOpeTeHHs U
Jcronb3oBaEms boree TIyOOKHX reoMeTPHUYESCKHIX spanmit ¥ JefcTBHM, CHenH(HIHBX reoMeTpuy, M
HeOoOXOMUMBIX MJis  YCIIEIIHOTO npodeccHoHaIbHOTro o6pa3oBaHysd, CBA3AHHOIO C HCIIOJIE30BAHUEM
MaTeMaTHKH.

[IpropHUTETHEIME 3alauaMi  Kypca reoMeTpuH Ha YTUIYONEHHOM YPOBHE, pacHMpsAIOmIME 1
YCHIIUBAIOIIMME KYPC $a30BOTO YPOBHS, SBIIOTC:

pacIIipeHre Mpe/ICTABICHHA O reOMETPHM KaK 4YacTH MHPOBOH KyJIBTYpBl H (dopMHEpOBaHHE
0CO3HAHMS B3AMMOCBS3H TeOMETPHH € OKPYKAFOIIHM MHUPOM;

dopmEpoBaHKEe TPEACTABICHI O POCTPAHCTBEHHBIX ¢urypax Kax o BAKHEHIINX MaTEeMaTHIECKHUX
MOJIETISIX, TTO3BOJISIONIMX ONKMCHIBATE H H3YdaTh pasHBble ABIEHUS OKPYKAIOMEro MAPa, 3HAHWE MOHATHHHOTO
anmapaTa 1o paszeny «CTepeoMeTpHi» y4aeGHOTO Kypca FeOMETPHH;

hopMEpOBaHHE YMCHHs BIaJICTh OCHOBHBIMH IIOHATHAMH O NPOCTPAHCTBCHHBIX urypax ¥ HX
OCHOBHBIMH CBOMCTBAMH, 3HAHHE TCOPEM, dopmyn H yMEHHE UX IPHMCHATD, yMeHus! JOKa3bIBaTh TEOPEMBI
1 HAXOJIHTh HECTAH/IAPTHBIEC CIIOCOOBI PEINCHHIA 3aat;

opMuEpOBaHKE YMEHHs pacro3HaBarh Ha yepTeKax, MOJIENAX U B PealbHOM MHPE MHOIOTPaHHUKH H
Tena BpalIeH s, KOHCTPYHPOBATE reoMeTpudecKue MOJICIH;

opMupoBaHHE TOHNMAHHS BO3MOKHOCTH AKCHOMATUUECKOTO TIOCTPOSHHS MaTeMaTHHECKIX TEOpHi,
dhopMHAPOBAHHME IOHUMAHHS POJIH AKCHOMATHKH TIPH IIPOBEACHUH paccyKIeHHH;

hopMHUpOBAHHE YMEHHs BIANICTH METOIaMH J0KA3aTENbCTB M AJTOPUTMOB PCIICHMA, yMeHHsA HX
[IpHMEHSTH, TPOBOJMTH J10Ka3aTe/bHbIC paccy>KIeHHUsA B XOJIe peIICHHAA CTepeOMETPHUECKUX 3a1a1 ¥ 3a/1a1 C
IIPAKTHHYCCKMM COJICPIKAaHHEM, dopMHpOBaHHE MPEACTABICHHA O HEo6XOMAMOCTH J0KA3aTenbCTB IIPH
00OCHOBAHMH MAaTEeMaTHYECKHX yIBep)KEHHI M PONMH AKCHOMATHKH B IPOBENCHHH JCAYKTHBHBIX
paccyKIeHUH;

pasBuTHEe M COBEpUICHCTBOBAHHE HHTEUIEKTYATbHBIX U TBOPYCCKHX criocobHOCTEH 00yJaroIIHXCs,
TO3HABATENBHOM AaKTHBHOCTH, MHCCIEAOBATEIHCKUX yMeHHi, KPUTHYHOCTH MBIILICHHA, uHTEpeca K
H3y4EHHIO TEOMETPHH,

dopMupoBaHHE (GyHKIMOHATLHOH TPaMOTHOCTH, peNeBaHTHOH TeOMETpHH: YMEHHS pacrio3HaBaTh
TIPOSBJICHHA T€OMETPHHYECKHX [OHSTHIA, 0GBEKTOB 1 3aKOHOMEPHOCTEH B peabHbX JKHU3HEHHBIX CUTyalnax
¥ Opu W3YYEHHH JpYrux yaeOHBIX TIPE/IMETOB, NPOABICHUA 3aRHCHMOCTEl M 3aKOHOMEPHOCTEH,
MOJIETHPOBAHMS peallbHbIX CHTYaIuil, ACCIeIOBAHMA IOCTPOCHHBIX Molesiel, HETEPIPETAIMHU 0Ty eHHBIX
pe3yIbTaToB.

OCHOBHBIMHE COJIepKaTeIbHBIMHA JIMHUIMH yue6noro Kypca «['eoMeTpus» B 10—11 xmaccax ABJIAIOTCA:
«ITpsMBle ¥ TLIOCKOCTH B POCTPAHCTEEY, «MuororpasHuKn», «Tena BpareHHA», «BeKTOpbI H KOOP/THHATHI
B IPOCTPAHCTBEY, «J[BIKEHHS B IPOCTPAHCTBED.

CdopMynHpoBaHHOE BO ®I'OC COO TpeGoBanue «yMETh ONEPHPOBATE [MOHSTHSAMMY, PEIEBAHTHBIMA
reoMeTpuy Ha YIIyOnE€HHOM YPOBHE o6yuenns B 10-11 Kaccax, OTHOCHTCA KO BCEM COjiepiKaTeIbHBIM
auHMAM y4deOHOro Kypca, a (GopMHpOBaHHE JIOTHIECKHX yMeHHU# pacmpesienteTca He TOIBKO o
CcoZepKaTe/IbHBIM JIMHMAM, HO H IO rolam o6yuenns. Copepxarue 00pasoBaHud, COOTBETCTBYIOLIEE
pEeJIMETHBIM PE3YJbTaTaM OCBOCHHS denepanbHOil paboyei NporpaMMel, pacrpesiel€HHBIM TI0 rofiam
oGyuenust, CTPYKTyPAPOBAHO TaKhM o6pa3oM, 4TOGBI KO BCEM OCHOBHBIM, IPUHIMIHATBHBIM BONPOCAM
obygarormuecs 06pallanics HEOAHOKPATHO. 10 MO3BOJISET OpPraHM30BaTh OBJIALCHHC reOMETPUYECKUMHU
[OHATHSMM ¥ HAaBbIKAMM  [OCJIEIOBATEIBHO  H MOCTYNaTeNbHO, C  COOMONCHWEM — MPHHIHIA
IPEEMCTBEHHOCTH, @ HOBBIC 3HAHHA BKIOYATh B OONIYIO CHCTEMY I'€OMETPUIECKHX Tpe/ICTaBICHHH
o6yuaromuxcsl, pacupsi 1 yrmy6sis e€, o6pasys NpOIHEIC MHO>KECTBEHHBIE CBA3H.

[lepexoA K H3YH9EHHUIO TEOMETPHH HA yrayOnéHHOM YPOBHE IIO3BOJIACT:



CO3MATE yeaoBus ans muddepenuanun obygenmus, TIOCTPOCHAS UHAMBHAYATbHBIX 06pa30BaTEIbHEIX
IporpamM, o0ecIeynTh YriIyGuéHHOE H3YHCHHE TIEOMETpHM KaK COCTaBISIOmEH y4eGHOro IpeaMeTa
«MatemaTukay;

MOJTOTOBHTE OOYYAIOIMUXCA K MPONOIKEHHIO U3YUCHMS MAaTEMATHKH C y9€TOM BBIGOpa Oymymeit
npogeccun, 06eceInBas IPeeMCTBEHHOCTE MEXKy 00IHM H IpodecCHOHATBHEM obpa3oBanneM.

Ha wm3yuenue yue6noro Kypca «['eomerpus» Ha yrmyGnénmom ypoBHe oTtBoaMTCs 204 waca: B 10
Kracce — 102 gaca (3 gaca B menemo), 8 11 ximacce — 102 gaca (3 gaca B Henemo).



COJIEPKAHUE OBYYEHUSA

10 KJIACC

[IpsMbie ¥ IUIOCKOCTH B npocTpaHcTBe

OCHOBHBIE TOHSTHS CTEPEOMETPUH. Touka, mpsMas, IUIOCKOCTh, MPOCTPAHCTEO. IMonsitue 06
AKCHOMATHYECKOM IOCTPOSHHH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH | CIEICTBAS U3 HUX.

BsapMHEOE pPAcloNIOXKEHHe MNPSMBIX B IPOCTPAHCTBE: IIEPECeKaroIHecs, napajuienbHbe B
CKpeIABarOIiecs IPAMBIC. [Ipu3HaKy CKPeIHBAIONIMXCS NPAMBIX. [TapayuteTbHOCTD NPAMBIX H TUIOCKOCTEH
B [POCTPAHCTBE: MApailIeNbHBIC TPAMBIC B IPOCTPAHCTBE, MapaJLIeIbHOCTE TpEX TPSIMBIX, NapalIeIbHOCTD
npsiMOft ¥ TUIOCKOCTH. [Tapa/uiebHOE H LEHTPATIBHOS ITPOEKTUPOBAHHKE, w3o6pakenne Quryp. OCHOBHBIC
CBOMCTBA IMAPAUIENBHOTO MPOSKTHPOBAHML. Nzobpaxenue ¢quryp B napauiebHON POCKIHH. Yrael ¢
COHAMpABJIEHHBIMHA CTOPOHAMH, YTOI MeXIy MpPSMBIME B IPOCTPAHCTBE. [TapanienbHOCTh TUIOCKOCTEH:
napajulebHbIe IIIOCKOCTH, CBOCTBA MapajIeIbHBIX rockocTei. IIpocTeiimue MpoCTPAaHCTBEHHBIC burypst
Ha TLIOCKOCTH: TETPasip, Mapajiesienue]l, HOCTPOCHHE CedCHUH.

TlepneHAUKY/IAPHOCTD npsMO# M TJIOCKOCTH: TIepICHIUKYSPHBIE IPIMBIC B IPOCTPAHCTBE, MPAMBIC
fapasiebHbIe M NEPICHMKYIAPHBIC K [UTOCKOCTH, NPU3HAK MEPHEHIUKYIIAPHOCTH IpAMOH ¥ TJIOCKOCTH,
TeopemMa O TPAMOM TepreH/ MKy IApHOH TLIOCKOCTH. OpTOroHATEHOE MPOEKTHPOBAHHE. [TepreHUKYIAp H
HAKJTOHHBIE: PACCTOSHHE OT TOHYKH /0 TIIOCKOCTH, pacCTOSIHHE OT MPAMOH Z10 IIOCKOCTH, npoeKius GUrypel
Ha TUIOCKOCTh. [lepHeHIUKYIIPHOCTD IOCKOCTeil: TIPH3HAK MEPIEH/MKYIAPHOCTH JBYX TUIOCKOCTEH.
Teopema 0 TPEX MEPHEH/HKYIAPAX.

Vsl B OPOCTPAHCTBE: Yroia MEXIy IpsAMO# M TIJIOCKOCTBEO, JBYTpaHHBIH YTOJI, MUHEWHBIH YTOJ
JIBYTpaHHOr0 yria. TpéxXrpanHbii 1 MHOrOrPaHHEIE YIIIBL. CpojicTBA IUIOCKHX YIJIOB MHOTOTPaHHOIO yTia.
CpoffcTBa IUIOCKHX H JBYIDaHHBIX YIJIOB TpEXTpaHHOrO YyIya. TeopeMbl KOCHHYCOB M CHHYCOB UL
TpEXTPAHHOr'0 yIia.

MHuororpaHHUKH

Buasl MHOTOTPAHHHKOB, PasBEPTKa MHororpanuuka. Ilpm3ma: n-yrolbHad npuzMma, InpsMmas H
HAKJOHHAS TpHU3MBI, OOKOBad H TIOJHAA moBepxHOCTh Tpu3Mbl.  [lapauienernumnes, IPSAMOYTOIbHbIN
napajuresenunes 1 ero cBojicTBa. Kparuajinmie myTH Ha [OBEPXHOCTH mpororpannuka, Teopema Diinepa.
IIpocTpaHCTBEHHAS TEOpeMa [Tudaropa. ITmpamupa: n-yroibHas IMpaMua, IpaBdiIbHAs H yceuéHHas
mapamuzpl. CBo#cTBA pébep 1 OOKOBBIX rpaHeil MpaBHIBHON MHPAMUIBL. IlpaBH/IBHBIE MHOIOrPaHHUKH:
TIpaBHIbHAS IPU3MA K paBUIIbHAs IApaMuia, TPaBHIbHAS TPEYTOIbHAd MEpaME/Ia i TPaBHIBHBIA TETPasap,
xy6. [IpeicTaBIeHHE O NPABHIbHBIX MHOTOTPAHHHKAX: OKTA3/p, AOACKASIP 1 HKOCadIP.

BrrumciieHne 31eMEHTOB MHOTOTPaHHUKOB: pébpa, MaroHaiy, yribl. [romans OOKOBOM MOBEPXHOCTH
¥ [OJHOM TOBEPXHOCTA IIPSMOM TIPU3MBL, II0MIA/b OCHOBaHHH, Teopema 0 GOKOBOH MOBCPXHOCTH IPSAMOM
npuamsl. [Liomaas GOKOBOH MOBEPXHOCTH H [OBEPXHOCTH INPABH/IBHOH IHPaMHUIEL, TeopeMa O IJIOIan
ycedE€HHON THpaMU/IBL

CuMmeTpHst B TIPOCTPAHCTBE. DJieMEHTH CHMMETPHE MPABUIBHBIX MHOrOrpaHHHKOB. CummeTpusi B
[IPABHJIBHOM MHOTOTPAHHHKE: CHMMETPH napasUTeNenuIesia, CHMMETPAA IPaBIIBHBIX IPHU3M, CHMMETPHS
MpaBHIIBHON MHPAMUIBL.

BekTOpbl 1 KOOPHHATHI B MPOCTPAHCTRE

IlomsiTis: BEKTOp B TPOCTPAHCTBE, HyJIeBOH BEKTOp, [WIMHA HEHYJICBOTO BEKTOpa, BEKTOPEL
KOJUTHHEapHbIe, COHAIPABJICHHBIC H [IPOTHBOIONOXKHO HAIPABICHHbIC BEKTOPBL PaBeHCTBO BEKTOPOB.
JleitcTBESL C BEKTOpaMH: CIOXCHAC M BLIUMTAHME BEKTOPOB, CyMMa HECKONBKHX BEKTOPOB, YMHOKEHUE
BekTOpa Ha 4mcio. CBOMCTBA CIOKCHHA pekTopoB. CBOMCTBA YMHOXCHHS BEKTOpAa Ha yycno. lloHaTne
KOMTLTaHApHBIE BeKTOPHI. [IpH3HaK KOMILTAHAPHOCTH Tpéx BekTOpoB. [IpaBuio mapaie enune/a. Teopema o
pa3NoKEHAN BEKTOpa IO TPEM HeKOMIUTaHApHEIM BekTopaMm. IIpsMoyrojbHas CHCTEMA KOOpJUHAT B
npocrparcTse. KoopMHATE! BEKTOPA. Cpsi3bp MEXIY KOOpAMHATaMM BEKTOPA H KOOpJMHATAMHI TOYEK. YTOJI
mexy Bekropamu. CKaspHOe IPOH3BEICHIE BEKTOPOB.

11 KJIACC

Tena BpameHns

[omsiTys; IATHHAPAYECKas IOBEPXHOCTB, KOHMHECKAd IOBEPXHOCTh, ceprieckas MOBEPXHOCTD,
o6pasyiolye MOBepXHOCTEH. Tena BpamieHus: IHIMHIAD, KOHYC, yceuéHHBI! KOHYC, cdepa, map. B3aumHoe
pacrosioxeHne cepsl H MIOCKOCTH, xacaTenbHAs TUIOCKOCTh K cdepe. M3obpakenne Tel BpallleHHA Ha
MIOCKOCTH. Pa3sBépTKa LMIHHAPA X KOHYCA. CuMmeTpust cepsl ¥ mapa.



O6bém. OcHOBHBIE CBOMCTBA 0OBEMOB TelT. Teopema 06 06néMe [PAMOYTOIBHOIO TapasLieslenuIeNna ¥
ciencTsud u3 Heé, OOBEM NpsAMOI W HAKITOHHOIM [IPU3MBI, IMIAR/IPA, TUPAMHIEL H KOoHyca. O65hEM mapa o
1IapoBOI0 CErMEHTA.

Kom6unanuu ten Bpamenus u MHOTrOrpaHHuKOB. [IpusMa, Bmucannasg B UHIIMHID, ONHCAHHAS OKOJIO
unmHapa. Ilepeceuenue chepsr u apa ¢ rockoctsto. Kacanwe mapa cheprr mrockocTsio. [Tonsitre
MHOrOTpaHHUKA, OIHCAHHOIO OKOMO chepbl, cdepsl, BIHCAHHOMN B MHOTOTPaHHHK HIJTH TEJIO BpalleHHs.

[Inomans mosepxuocTH HIMHpa, KOHyca, miomans cdepsl u eé gacreit. [ToxoGue B IPOCTPAHCTBRE,
OTHomernne 06bEMOB, wIomaneii [IOBEPXHOCTEH MORXOOHEIX (uryp. [TpeoGpaszonanne 000, TOMOTETHS.
Pemenne 3anaq ma mockocry ¢ HCTIO/IE30BAHHEM CTEPEOMETPHYECKHX METO/IOB.

[Toctpoenne ceuenmit MHOTOTPAaHHHKOB M TeJl BPAIEHHS: CeYeHHs OUIHHApa (DapaUlebHO o
MCPICHANKYIIAPHO OCH), CEYCHHS KOHyca (MapalUleNbHBIE OCHOBAHHIO H IPOXOAAIIAE Yepe3 BepIIHHY),
CCUCHHS Iapa, METOBI [IOCTPOCHUS CEEHHIT: MeTO CJICNI0B, METOZ BHYTPEHHETO NMPOEKTHPOBAHHSA, METO
NEPEHOca CeKYIIEeH IMIOCKOCTH.,

BekTops! u koopaunars! B NPOCTPAHCTBE

BekTopsr B mpocrpancrae. Omepannu Hajx BexTOpamy, Bextoproe ymuoxenue BekTopos. CpoiicTpa
BCKTOPHOro yMHOXeHHS. IlpsmoyromsHas cucrema KOOpZMHAT B npocTpascTBe. KoopmmaaTsr BEKTOpa.
Pasnoxerue sextopa mo 6azmucy. Koopmuarro-BexTopHEi MeTOx [IPH PCIICHHH T€OMETPHYECKHUX 3a/1aY.

ABuxenns B npocrpancree

JBrkeHns npocTpancraa. Otobpasenns. J[BUKeHUs U paBeHCTRO ¢uryp. O6mme croiicTa ABHKeHMIL.
Buner memxenwit: napamiensusi TICPEHOC, LEHTpabHAs CHMMETPHSA, 3epKalbHAs CHMMETDHs, [TOBOPOT
BOKpYT npamoit. [Ipeo6paszosanus momo6us. IIpsmas u chepa Ditnepa.



[LJIAHUPYEMBIE PE3YJIHTATHI OCBOEHHUS VUEBHOTI'O KYPCA «TEOMETPHS»
04 [JIYBJIEHHBINA YPOBEHD) HA YPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHUAA

JUYHOCTHBIE PE3YJIBTATHI

1) rpakIaHCKOE BOCIHTAHAE:

chopMHEPOBAHHOCTH IPaX/IAHCKOH MO3HIAH oGyuaromerocst KaK akTMBHOTO H OTBETCTBEHHOTO 4ICHA
poccuiickoro 00mecTsa, npescTaBleHHe O MAaTeMaTHHIeCKUX OCHOBAaX (YHKIHOHMPOBAHHS Da3HIHBIX
CTPYKTYP, gBJIEHAMA, TPOLEAYp TIpaXkIaHCKOro obmecTBa (BIOOpBI, OMPOCHL H Apyroe), YyMEHHE
B3AMMO/ICHCTBOBATD C CONMATBHBIME HHCTHTYTaMH B COOTBETCTBHH C MX DYHKIUAMU ¥ HASHATCHAEM,

2) NaTPHOTHYECKOE BOCHHUTAHHE:

cOopMHPOBAHHOCTH pocCHICKOH rpaKIaHCKOH —HACHTHYHOCTH, yBaXeHWs K IpOIIoOMYy H
HACTOSAIIEMY POCCHHCKOH MaTEMaTHKH, [IeHHOCTHOE OTHOIEHHE K JTOCTHHKCHHAM POCCHIMCKIX MaTeMaTAKOB
U pocCHHCKOMH MATEMATHYECKOH TIKOIIEL, HCIIONb30BAHNEe STHX JOCTHIKEHHH B APYTHX HayKax, TeXHONOTAAX,
chepax IKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIHTAHHE:

oco3HaHMe yXOBHBIX HEHHOCTCH pOCCHUCKOr0 Hapona, c)OpPMHPOBAHHOCTE  HPABCTBEHHOTO
CO3HAHMS, ITHYECKOro IOBEJICHMS, CBA3AHHOIO C IPAKTHYECKUM MPUMEHEHUEM TOCTHIKCHHH HAyKu H
JTeATeLHOCTBIO YIEHOT0, 0CO3HAHHE JIHTHOTO BKJIAJIA B TIOCTPOEHHUE YCTOHIHBOIO Oy1yILero;

4) scrernvecKoe BOCIHTAHHE:

SCTETHYECKOE OTHOIIEHNE K MUY, BKIIOHas JCTETHIY MATEMATHUECKHX 3aKOHOMEPHOCTEH, 00BEKTOB,
3aja4, peIICHHH, paccyKeHH#H, BOCIPHUMIHBOCTE K MATEMATHYECKHM acleKTaM pasiMuHbIX BH/OB
HCKYCCTBa;

5) puzndeckoe BOCITHTAHHE:

chOpMUPOBAHHOCTE  YMEHH [PUMEHSTh MATEMATHUECKHC 3HAHMA B WHTEpecax 340poBOro H
GesomacHoro obpasa JKW3HHM, OTBETCTBCHHOE OTHOIIIEHHE K CBOEMY 3A0POBBIO (310poBOE  IIUTAHHUE,
c6amaHCHPOBAHHBIH  PEKUM 3aHSTAHA M OTOBIXa, peryaapHad (uzudeckas aKTHBHOCTB), (PHU3UIECKOE
COBEpIICHCTBOBAHUE [IPH 3AHATHAX CHOp’YKBHO-OSHGpOBHTﬁJTBHOﬁ [EATEIBHOCTRIO;

6) Tpy10BO€E BOCIIUTAHHE:

FOTOBHOCT K Tpydy, OCO3HAHHE ICHHOCTH TpyAomoOus, HHTEpEC K pasnuaHEIM  chepam
mpodecCHORANBHOH JIeATeNBHOCTH, CRY3AHHBIM C MAaTEMATHKOH U €€ IPHUIIOKCHHAMH, yMEHHE COBEPILIATH
0co3HAHHBIH BEIGOP Gyaymieil mpodeccud i peanu30BhIBATH coBCTBEHHBIE JKM3HEHHBIE IUIAHBI, TOTOBHOCTD
H crHocoBGHOCTh K MareMaTH4eCKOMY 00pa3oBaHUIO H caM000pa3oBaHMIO HA MPOTAKCHUH BCEll IKU3HH,
[OTOBHOCTB K aKTHBHOMY y4acTHIO B PCIICHHH PaKTHIECKUX 3a/1a4 MaTEMaTHYECKOH HallPaBICHHOCTH,

7) 3K0JI0rHYecKOoe BOCHHTAHHUE:

chopMHPOBAHHOCTH SKOJIOFHYECKOM KyIbTyphl, IOHMMAHHE BIIMAHMA COIMHATLHO-9KOHOMUYECKHX
[IPOLIECCOB HA COCTOSHHE NPUPOJHON U COIMAIbHON Cpelbl, OCO3HAHME riaobanpHOro  XapaxTepa
3KONOIMYECKUX TpobIeM, OpHEHTAllMA Ha NPHUMCHCHHC MaTeMaTHUYeCKHX 3HAHMM Ul peImeHus 3aad B
oBMacTH OKpyKatommed Cpeipl, IUIAHHPOBAHUC [IOCTYIIKOB M OLEHKH HX BO3MOMKHBIX MOC/IEACTBAN U1
OKpyKaroIen Cpeibl;

8) neHHOCTH HAYTHOIO MO3HAHM:

chOpMEPOBAHHOCTD MHPOBO33PEHAS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH H
0OIIeCTBEHHOM MPAKTHKA, TOHHMaHHE MaTeMATHUYECKOH HayKy Kak Chepbl qeJIOBeYEeCKOM eATe/IbHOCTH,
STAmoB €& PasBHMTHs ¥ 3HAYMMOCTH [UIi Pa3sBUTHA [(MBHJM3ALUH, OBNAJCHHE S3BIKOM MaTCMATHKH H
MATEMATHYECKOH KyNbTYpOH KaK CPeJICTBOM IO3HAHMA MHpa, TOTOBHOCTh OCYIIECTBIATH IPOCKTHYIO H
HCCIIEIOBATENBCKYHO JIEATEbHOCTD HETUBHAYAIBHO 11 B rpymnne.

METANIPEJMETHBIE PE3VYJILTAThBI

Ilo3naBaTe/ibHBIC YHHBEPCAJILHBIE yue6HbIe AeicTBHA

Ba3oBble J0orH4ecKue JeiicTBHI:

BLISBJISTE M XapaKkTepH30BaTh CYIIECTBEHHBIC TpHU3HAKKA MATEMaTHICCKHUX 00BEKTOB, MOHATHH,
OTHOLICHMH MeXJy MOHATHEAMH, (GOopMyIHpOBaTh oTpejieieHns MOHATHH, yCTaHABIMBATE CYIECTBEHHBINA
IpH3HAK K1accH(uKaIiH, OCHOBAHHUA 1A 0GOOIIEHAS ¥ CPABHEHMS, KPATEPHH IPOBOAUMOTO aHaTH3a,;

BOCIIpMHUMATh, (OPMYIHPOBATE U npeoGpa3oBLIBATE CYIKICHHA: yTBEpAHTENbHBIE H OTPULATEILHEIC,
e/IMHUYHBIE, YACTHBIE U O0IIKE, YCIOBHBIC,



BRIABIIATE MaTCMaTHYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H WU OpOTHBOpedHst B (haKTax, MaHHBIX,
HaOIOEHHAX H YTBEPIKICHHSX, TIpE/UTAraTh KPATEPHU JUIst BEIABICHHS 3aKOHOMEPHOCTEH | HOPOTHBOPEYHii;

ACNATD BBIBOJIBI C HCTIONB30BAHKEM 3aKOHOB JIOTHKH, IeIYKTUBHBIX 1 WHJ{YKTHBHBIX YMO3aKJIIOYEHHH,
YMO3aKIIIOUYEHHHM M0 aHAJIOTHH;

TIPOBOZIUTE  CAMOCTOATENBHO [J0KA3aTENbCTBA MaTeMaTHICCKHX YTBEPXK/ICHUH (TIpSIMBIE W OT
IPOTHBHOTO), BEICTPAHBATH APryMEHTALHIO, IIPUBOIHTE INPHMEPEl M KOHTPIPAMEDEL, 060CHOBBIBATE
COOCTBEHHBIE CYKAECHHUS W BEIBOJIBL,

BEIOUPATh Criocol pemenus yueGHoi 3amauu (CpaBHMBATH HECKOJIBKO BApHAHTOR peIIeHus, BEIOUpATh
HaHOOJIee IOIXOIALIMI C YIETOM CAMOCTOSITETBHO BEIJICJICHHBIX KDHTEPHUEB).

basosble uccrenoBarensckue geiicTeus:

HCHIONB30BaTh BOIPOCH! KaK MCCIIENOBATE/bCKHI HHCTPYMEHT IIO3HAHHA, (OPMYITHPOBATH BOPOCEL
uxcupyromue nporuropeune, NpobJieMy, YCTaHABIMBATE HCKOMOE W JaHHoe, (GOpMUPOBATH THMOTE3Y,
apryMEHTHPOBATH CBOKO IIO3HIIMIO, MHEHHE;

TPOBOMMTE  CaMOCTOATENBHO CIUTAHUPOBAHHEIIA SKCIICPUMEHT, HCCIECJ0BAHHE [0 YCTAHOBJIEHHIO
OCcOOEHHOCTEH MaTeMaTH4ecKkoro o0BeKTa, SABNEHHS, NpPONeEccd, BEIIBIEHUIO 3aBHCHMOCTEH Mexry
o0BekTamu, SBJICHUSIMH, IIPOI[ECCAMH;

CaMOCTOATEIEHO  (DOPMYJIMPOBATE 0GOOImEHHS u BBIBOZBI 10  pe3yiabTaTaM IIPOBEIEHHOIO
HaOMONEHHA, WCCIIEOBAHHS, OICHHBATE AOCTOBEPHOCTL  MOJIYYEHHBIX PE3YJBTATOB, BHIBOAOB |
0000menuii;

[TPOTHOSHPOBATE BO3MOKHOE DPa3BHTHE IIPOLECCA, 4 TAKKE BHUIBHIATE IPEAIOIOKEHHST O €ero
Pa3sBUTHH B HOBBIX YCJIOBHSIX.

PaGora ¢ undopmanueii:

BRIBILATE NeGUIATS! HHGOPMALUH, TaHHBIX, HEOOXOIAMBIX AULT OTBETA Ha BONPOC U Ul PEIIEHHS
3a/1a4u;

BBIOMpaTh HHOOPMAIHIO H3 HCTOYHHKOB PA3IHHEIX THIOB, aHAIH3HPOBaTh, CHCTEMATH3UPOBATh U
MHTEpIPETHPOBATE HH(OPMALHIO Pa3/HYHBIX BHIOB H (GOPM Hpe/ICTaBIeHUS;

CTPYKTYPHPOBaTb HH(OPMALHUIO, IPEACTABISITE e B PasTUIHBIX  (QOpMax, HILTFOCTPHPOBAT
rpapHYecKy;

OLCHHBATE HAZEKHOCTh HHPOPMALIMH 10 CaMOCTOSTEIHHO C(HOPMYITMPOBAHHEIM KPHTEPHSIM.

Kommynnkatnsabie YHHBepcabHbIEe yueOHBIE JeiicTBHS

Ob6menne:

BOCIIPHHUMATE H QOPMYITHPOBATE CYXKICHHS B COOTBETCTBHE C YCTIOBUAMH H LeIAMHU OOLIeHHs, ACHO,
TOUHO, TPaMOTHO BBIPAkKaTh CBOIO TOUKY 3PEHHS B YCTHBIX W IHCHMOHHELX TEKCTaX, JaBaTh IOSCHEHHUS I10
XOJly PCIICHHS 3aN1aul, KOMMEHTHPOBATE MOJTyYeHHBLH pe3yibrar;

B XO/Ie 00CYXIEHHS 3a/[aBaTh BOIPOCHI 10 CYIIECTBY 00CYyXIaeMoil TeMEl, MpoGieMsl, pelaeMoit
3anatu, BLICKA3hIBATE H/ICH, HAIIETICHHBIC HA TIOUCK PeIIeHHs!, COTIOCTABIISITS CBOH CYXJICHHA C CYMICHUAMH
APYTHX yHaCTHUKOB JHanora, OOHApYHBATH PAsiHdHe M CXOICTBO NO3HIIMA, B KOPPEKTHOH dopme
hopmymipoBaTs pasHormacus, ceou BO3PAXKEHHUS;

OpEICTABIATE  PE3y/NbTAaTBl  PEIICHHS  3a]avw, OKCICPHMCHTA,  HCCIE/I0OBAaHHSA, IIPOEKTA,
CaMOCTOATENBHO BBIOMpPaTh (HOPMAT BHICTYIUIEHHS ¢ Y4€TOM 3alad Ipe3eHTaMM H 0COBGEHHOCTENf
ayIMTOPHH.

PeryisituBabie yuusepcaisubie y4eOHbIe neiicTBHS

Camoopranmsanus:

COCTaBIIATE IUIAH, QITOPHTM PEIIeHHs 3aiaqH, BRIOHPATH COCO® PEIICHUS C YYETOM HMEIOIUXCS
PeCypCOB M COOCTBEHHBIX BO3MOKHOCTEH, APTYMEHTHPOBATE M KOPPEKTHPOBAaTh BapHAHTEl pEINEHHH ¢
y4€TOM HOBOH HH(OPMAIHH.

CaMOKOHTPOIb, IMOIHOHAILHBIH HHTE/LIEKT:

BIIAZICTe HABBIKAMH II03HABATEIBPHONM pEeISKCHH Kak OCO3HAHMS COBEPINAEMBIX JEHCTBHH W
MBICITHTEIIBHBIX ITPOLECCOB, HX PE3YIILTATOB, BIAAETh CIIOCOBAMMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIlecca
H pe3yJibTaTa peleHus MaTeMaTHIeCKON 3a1a4m;

TPCABANETE TPYIHOCTH, KOTOPHIE MOTYT BOSHHKHYTH IPH pEIICHHH 3a1a494, BHOCHTH KOPPEKTHBEI B
ACATCIILHOCTE HA OCHOBE HOBBIX 00CTOATENLCTB, NAHHBIX, HAMICHHBIX OMHOOK, BBIBIEHHEIX TPYAHOCTEH;

OLCHUBATE COOTBETCTBHE pe3y/bTaTa LEIH M YCIOBHSM, OOBSCHITH IPHYHHEI JOCTH)KEHUS HITA
HEIOCTHIKEHHS Pe3y.IbTaTOB JESTELHOCTH, HAXOMUTh OIHOKY, 1aBaTh OLEHKY IpHOGPETEHHOMY OIEITY.

CoBmMecTHas 1eATeIbHOCTE:



OHMMATh W HCTIOIB30BATh IPEMMYIIECTEA KOMAH/THOH ¥ MHIMBHTYalTbHOH paGoTHI TIPH PEIICHHH
yueOHBIX 3ajad, NpUHAMATE IETh COBMECTHOM J1eATeIBHOCTH, [IaHWPOBATE OPraHU3alHIo COBMECTHOH
paboTsl, pacIpeeNiaTh BU/Ib! paboT, JOroBapHBaTHCS, obCyKaaTh Ipomece u pesyIpTar paboTsl, 06061aTh
MHEHHS HECKOJIbKHX TOZIEH;

y4acTBOBAThH B IPYMIOBBIX dopmax paboTBI (o6cyxaenus, oOMEH MHeHH#, «MO3TOBBIE IITYPMBD) H
pHEIE), BEIIONHATh CBOK 9acTh paboTEL ¥ KOOPMHUPOBATE CBOU JNeHCTBHS C APYTUMH WICHAMHA KOMAH/bL,
OlICHMBATH Ka4ecTBO CBOETO BKIA/A B o6IIHiA TIPOYKT 110 KPUTEPHIM, cOpMy/IMpPOBAHHBIM Y4aCTHHKAMH
B3aUMOIEHCTBUS.

MPEJIMETHBIE PE3VJIbTATBI

K xonmy 10 xiacea oOyyJaromuicst HayIuTes:
cBOGOHO OIEPUpPOBATH OCHOBHBIMH HOHATHAMH cTepeOMeTpHH TpH PEIIeHHH 3alad H [pOBE/ICHUH
MATEMATHIECKIX PacCyKICHHUIL
IPUMEHATH AKCHOMEI CTEPEOMCTPHHA H CJIEJCTBUS U3 HUX IPH PEIICHAN TEOMETPHYECKUX 3a1a4;
gaccH(UIAPOBaTh B3AUMHOC pAcIIONOKEHHE MPAMBIX B TIPOCTpAHCTBE, MIOCKOCTEN B IIPOCTPAHCTBE,
IpAMBIX X [UIOCKOCTEH B MPOCTPAHCTBE,
CBOBGOMHO OIMEpHpOBATh MOHATHSIMH, CBA3AHHBIMH ¢ yrmaMd B TPOCTPAaHCTBE: MEKAY OpAMBIMH B
TIPOCTPAHCTBE, MEHKILY TIpAMO# H MIIOCKOCTHIO;
CBOGOIHO OTEPHPOBATH IOHSTAIMH, CBAZAHHBIMU C MHOTOIPaHHUKAMH;
cBOGOMHO pAcIIO3HABATh OCHOBHBIC BH/IBL MHOrOrpaHHHKOB (IpU3Ma, IHpaMH/a, IPSAMOYTONBHBIH
napajule/iennane/s, Ky0);
KiaccuHIEPOBATh MHOIOrPAHHHKH, BBIOMpas OCHOBAHHA IS KraccAbUKaIHK;
cBOGOJIHO OIIEPHPOBATH MOHATHSIMH, CBS3AHHBIMU C ceyeHHeM MHOTOIPaHHHKOB INIOCKOCTRIO;
BBIIONHATH NApajieNbHOe, LEHTPAIbHOC H OpTOroHAIbHOE MPOEKTHPOBAHHE ¢uryp Ha IIOCKOCT,
BEITONHATE H306paxkenus GUryp Ha IIOCKOCTH,
CTPOUTBH CEUEHMsI MHOTOTPaHHHKOB pa3NMAYHBIMA METOAMH, BBIIOTHATE (BBIHOCHEIE) IUIOCKHE UCPTEIKU H3
PUCYHKOB IIPOCTHIX 00LEMHBIX (UTYP: BHI| CBEPXY, cboky, CHHU3Y;
BEIYMCIAT TUIONIATH [OBEPXHOCTEH MHOTOTPaHHMKOB (npu3Ma, TMPaMHEJE), [EOMETPHHECKHX Tel c
puMeHeHHeM GopMyIT;
cBOGOJIHO ONEPUPOBATH TOHSTHAMHU: CHMMETPHi B IIPOCTPAHCTBE, LEHTP, OCh H INIOCKOCTE CHMMETPHH,
I[EHTP, OCh H IIOCKOCTh CHMMETPHH durypsr,
cBOGOIHO ONEPUPOBATH MOHATHAMH, COOTBETCTBYIOLMMH BEKTOPaM H KOOpAMHATAM B IPOCTPAHCTBE;
BBITIOJIHATE JACHCTBYS HAJl BEKTOPAMHU,;
permaTh 3a/1aud Ha JI0Ka3aTenbCTBO MaTEeMATHYECKUX OTHOIICHUH ¥ HAXOXK/CHHC reoMeTPHYECKHMX BEIUYHH,
[IPHMeHsis M3BECTHBIE METOIB! [IPH PEIICHUH MaTeMaTHUeCKHX 3ajiad MOBBIICHHOrO M BBICOKOIO ypOBHS
CIIOYKHOCTH;
IPUMEHSTh MpOCTefiue IPOrpaMMHEIC cpencTsa H 3TeKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMEIL  TIPH
pelIeHNH CTEPEOMETPHIECKHX 3a/1at,
W3BNIEKaTh, TpeoOpa3oBLBaTh ¥ HHTEPIPETHPOBATL HH(GOPMALMIO 0 NPOCTPAHCTBEHHBIX FEOMETPHUYECKHX
durypax, IpeJCTaBIEeHHYIO Ha YCPTEKax 1 pHCYHKaX;
IpUMEHATh IOJy4CHHBIE 3HAHUA Ha IpaKTHKe: CpPaBHMBATE M aHANTH3HPOBATH pealbHble CHTYallHH,
NPUMEHATh H3Y9YCHHbIC MOHATHA B porecce MOMCKA PEIICHHA MATEMATHUECKH C(OPMYITHPOBAHHOM
po6eMBl, MOJIEIPOBATh PEATbHBIC CHTyaIlu¥ Ha S3bIKE T€OMETPHH, HCCICN0BaTE MOCTPOEHHBIE MOJENH C
HCITOJIE30BAHMEM TEOMETPUUECKHX HOHSTHI B TeopeM, anmapara anreOpbl, pemarh MpaKTHYeCKHe 3a1aqy,
CRSI3AHHEIE C HAXOXKIEHHEM IeOMETPHIECKUX BETHIHH;
pMeTh TIpeficTaBlIeHus 00 OCHOBHBIX JTallax pasBUTHSL TEOMETPHH Kak cocrapHO# HacTdH (yHIaMEHTa
pasBUTHA TEXHOJIOTHH.

K xonny 11 Knacea o6ydarommuiics HayHTCs:
cBOGOAHO OIEPUPOBATH MOHATHAMH, CBA3AHHBIMH C [HTMHAPAIECKOl, KOHHYECKOH H chepuueckoi
IOBEPXHOCTAMH, OOBSCHATE croco0BI NOTYICHUS,
OIepHpOBATh MOHATHIMH, CBA3AHHBIMA C TENAMH BpAIICHHS: IUIHHAPOM, KOHYCOM, chepoit U IapoMm;
pacno3HaBaTh TeNla BPAIICHHA (weMHIp, KOHYC, cpepa H map) u OOBACHATH crocoOBl MOMydEHUs TeIl
BpAIIeHHU;



KIIACCH(QHUIIMPOBATE B3aHMHOE PACIIONIOKEHHE cepsrl 1 IIoCKoCTH;

BBIMHCIATE BEIMYHHBL 3/IEMEHTOB MHOIOTPAHHHMKOB M TeJ BPAIICHHS, OOBEMEl 1 IUIOINANH TTOBEPXHOCTEH
MHOTOTPAHHUKOB U TEI BPAIICHUS], T€OMETPHIECKHX TET ¢ IPUMEHEHHEM tbopmy;

CBOGOJIHO ONEPHPOBATH TIOHATHAMH, CBA3AHHEIMH C KOMOHHAIMAMH TeJl BpalleHHAs MHOTOIPaHHUKOB!
MHOTOTPaHHUK, BIHCAHHBIH B Cepy U onucaHHbIA 0KoJIo chepsi, cepa, BIHCAHHAS B MHOTOrPAHHHK HITH
TEJIO BPAIICHHUS;

BBIMHCIIATE COOTHOLICHHS MEKAY ILIOMAIIMH IIOBEPXHOCTEH M 06BEMAMH OJI0OHBIX Te;

H300paXaTh H3ydaemble (HTYPHL, BBIIOIHSTE (BBIHOCHEIE) IIIIOCKHE HYEPTEKH H3 PHUCYHKOB IPOCTHIX
OOBEMHBIX (HTYD: BHA CBEPXY, COOKY, CHH3Y, CTPOHTH CEYEHHUS TejI BpAIICHHUS;

M3BJICKaTh, HHTEPIPETHPOBATL U IPe06PA30BBIBATE uHpOpMAIHIO 0 IPOCTPAHCTBEHHBIX I'€OMETPHYECKHX
urypax, npejcTaBienHyro Ha YepTeKax u PHCYHKaXx;

CBOOO/IHO ONIEPUPOBATE MOHSTHEM BEKTOp B IIPOCTPAHCTBE;

BEIIOJHATE ONEPAIMH Hall BEKTOPAMH;

3a/laBaThb IJIOCKOCTh YPaBHEHHEM B I€KAPTOBOM CHCTEMe KOOp/IMHAT;

PCIIATh I€OMETPUYECKHE 33/a9d Ha BBIYHCIICHHE YIJIOB MEXIY NPAMBIMH H IUIOCKOCTSMHM, BHIYHCIICHHE
PACCTOAHMHA OT TOYKHM JO IJIOCKOCTH, B LENOM, Ha [IPUMEHCHHE BEKTOPHO-KOOPAMHATHOIO METOMA IpH
peleHuH;

CBOOOZHO ONEPHPOBATH TNOHATHAMH, CBSI3AHHBIMH C ABH)KCHHEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA
JBMKEHHH;

BLITIOJIHATE W300paKEHHS] MHOTOIPAaHHHUKOB M Tejl BPAICHHA NPH NapalIeTEHOM [IePeHOCe, IEeHTPaTbHOMN
CHMMETPHH, 3CPKabHOH CHMMETPHH, IPH IOBOPOTE BOKPYT IPAMOH, TIpeobpa3oBaHus 10g06Hs;

CTPOHTb ~ CCYCHHS MHOTOTPAHHHKOB M TeNl BPAICHHS: CCYCHHS OUIMHApa (IapaulelbHO u
IICPIEHIMKYIISIPHO OCH), CeYeHHs KOHyca (HapajuleibHbIe OCHOBAHMIO M IPOXO/LIIIHE YEPEe3 BEepIIHHY),
CedeHHs Iapa;

HCIOMb30BaTh METO/IBI IOCTPOCHHS CEYEHHI: METOJ CIIE/[0B, METO BHYTPEHHETO IIPOEKTHPOBAHMUS, METOL
NIEpEHOCA CEKYINEeH MII0CKOCTH;

AIOKA3bIBATE FEOMETPHIECKHE YTBEPIKICHHUS:

TPUMEHATE TCOMETPHIECKHE (AKTEI [T PEIICHNAS CTEPEOMETPHIECKHX 3a1ad4, NPeArnonaramiIuX HeCKOIbKO
HIaroB pEIIeHHS, ECIIM YCIIOBUS IIPUMEHEHHS! 3a1aHBI B SBHOM U HESBHOMH dbopme;

PeIIaTh 3a/1a91 Ha I0KA3aTE/BCTBO MATEMATHYECKUX OTHONICHAH M HAXOKICHHE TEOMETPHYECKUX BEJIHYHH,
UPHMCHATE  IIPOrPAMMHBIE  CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAINMOHHBIE CHCTEMEL IpH peIIeHHH
CTePEOMETPHYECKHX 3a/1a4;

MPHMEHATD IONy4EHHBIC 3HAHWS HA TPAKTHKE: CPABHHBATE, AHAM3APOBaTh M OLEHMBATh peajbHbIE
CHTyalliH, IPHMEHATh W3YYCHHBIC IIOHATHS, TEODEMbl, CBOMCTBA B [IpoLecce IOHCKa pelleHHs
MAaTeMaTHIecKH cQOpMyIHPOBAHHON MPOGIIEMEL, MO/ICTHPOBATE PeallbHbIe CHTYAIlMH Ha A3BIKE T€OMETPHH,
HCCJICI0BATh IOCTPOCHHBIE MOIEIM C HCIOIL30BAHHEM TCOMCTPHICCKHMX TNOHATHH M TEOpeM, ammapara
anrebpsl, pemaTh NPAKTHYECKHE 3a/aTH, CBS3AHHEIE C HaX0XKCHHEM I'€OMETPHYECKUX BEJIHIHH

UMETE NIPCACTABICHHA 00 OCHOBHEIX 3TallaX pa3BHTHS TCOMETpHH KaK COCTaBHOH dacti (yHmameHTa

Pa3sBUTHSA TEXHOJIOTHH,



TEMATUYECKOE INVIAHUPUOBAHNE,

10 KJIACC
Ne KonugyecTBO 9acos
ks HanmenoBanue pa3ieioB H TeM NPOrpaMMbl Beero RS [ —— Duaexrponnsie (MuPpoBbIEL)
ofpa3oBarejibHbIC PpeCypPChl
padoThl paboThI
1 BBenenne B cTepeoMeTpHIO 23 1
2 BzanMHOe pacrionoxeHHe IpAMBIX B IPOCTPAHCTBE 6 1
3 [lapannensHOCTh MPSMBIX M IJIOCKOCTEH B POCTPAHCTBE 8
4 [lepneHHKYIIAPHOCTS MPAMBIX H IIOCKOCTEH B 25
HpPOCTPaHCTBE
5 Vel B paccToAHAA 16 1
6 MHororpaHHUKH 7 1
7 BexTopsl B mpocTpaHcTBE 12
8 IToBTOpenne, 0600menne 1 cucTeMaTH3aIH 3HAHHH 5 2 B
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0




11 KJIACC
———

Koanveerso yacon

JJIeKTPOHHDBIE (wagpossre)
New/nm | Haumenosanme PA3XEI0B H TeM NPOrpamMmer S K:ﬁ[-["["pﬂn],ﬂl,le ! Ha%aTecme . mli—
padorTsl pabo

ABanHTHYECKAs rCOMETpHs 15

1 1

2 IosTopenue, 0606menne u CHCTEMAaTH3alus 3HAHHUI 1

3 O6bém MHOrOrpanHuKa 1

- Tena Bpamenns 1

5 ITnomamu HOBEPXHOCTH H 00BEMEI KPYTIBIX Tes 9 1

6 HBmxenns S 1 N
7 | Iostopenwue, 0606menue 1 CHCTEMATH3ALKS 3HAHUIA 17 2

OBIIEE KOJIMYECTBO YACORB I10 ITPOTPAMME




INOYPOYHOE IVIAHUPOBAHMUE

10 KJIACC

N Koangecrso yacos Hara JNeKTPOHHBIE
n/n Tema ypoka Beero Konrponbnsie | [Ipaxraueckue R p— uugpossie
padoTsl paboThI o0pa3zoBaTejbHbIE
pecypesl

OcHoBHBIE ITpaBHIa H300paXKEHHs HA PUCYHKE 7, —

1 IJIOCKOCTH, ITapaJlieIbHBIX IPSIMBIX (OTPE3KOB), 1 S Iﬁl
CeHTAOps

CepeIMHbI 0Tpe3Ka P

[ToHsATHS cTEpeOMETPUN: TOYKA, PsSMasi, IJIOCKOCTh,

5 | HPOCTpaHCTBO. OcHoBHbIE npaBuia n300paXKeHns Ha 1 01 menens
PHCYHKE IUIOCKOCTH, Hapa/UIeIbHBIX MPSIMBIX CEHTAOPA
(OTpe3KOoB), cepeluHBLI OTPe3Ka
[NonsTHS: IEpeceKaroImuecs MIOCKOCTH, 0 e

3 nepeceKalomuecs npsMasi 1 INIOCKOCTh; 1 cems% .
TIOJTYTIPOCTPAHCTBO P
[TonsTus: nepecexaronuecs MIOCKOCTH, T —

- TiepeceKaroIuecs npsMas ¥ INI0CKOCTE; 1 4

ceHTAOps
TOJTYTIPOCTPAHCTBO

5 MHuororpaHHuKH, H300paxeHne IPOCTEHIINX 1 02 menens
IIPOCTPAaHCTBEHHBIX (DUIYp, HECYIIECTBYIOMHUX 00HEKTOB CeHTAOps

6 MuororpaHHuKH, N300paskeHHe IMPOCTEHIIHX 1 02 nenensa
IIPOCTPAaHCTBEHHBIX (DUTYp, HECYIIECTBYIOMHX 00HEKTOB CeHTIOps

03 nenens

7 AKCHOMBI CTEPEOMETPHH M TIEPBBIE CJIEJICTBHS U3 HHX 1

CeHTOps
03 menens
8 AKCHOMBI CTEPEOMETPHH U NIEPBbIE CJICIACTBHS U3 HHUX 1
CceHTAOps
AKCHOMBI CTEPEOMETPHH | TIEPBbIE CIISICTBHS W3 HHX.
. 03 nenens

9 Crnioco0rI 3a1aHus IPAMBIX H IUIOCKOCTEH B 1 o

| mpoctpancTBe. O003HaYEHHS MPAMBIX U ILIOCKOCTEH p
Wzobpaxenne cedeHuid MApaMu;Ibl, Kyda B IpA3MBI,

10 | KOTOPBHIE HPOXOIIT HEPE3 UX pé€bpa. Mzobpakenue 1 04 nenens
nepeceveH s NOIy9eHHbIX IUI0cKocTel. PackpalnuBanue CeHTI0ps
IOCTPOEHHBIX CEYCHHH pa3sHBIMH [[BETAMHU
N3obpaxxenue ceyeHuii nupaMuIpl, Kyda U NPU3MEL, 04

. Hesens

11 | xoropsie mpoxoasaT depes ux pédpa. M3obpaxenne 1 ' ce}m:fli .

HepecedeHrs] OIYYEHHBIX II0cKocTe. Packpamusanue [ p




[IOCTPOSHHBIX CEYEHHH pasHbIMHU I{BETAMH

N3o6pakenue ceueHuii mapamMuibl, KyOa U PH3MBIL,

cKkperBalonmxcs npsmeix. [lapauienbHbie OpsSMBIe B |

|7 | KOTOpBbIE IPOXOMIST Yepes X pébpa. M3zobpaxenue 04 senens
riepeceyeH s Oy4eHHbIX IIocKkocTel. PackpaimuBanue ceHTsops
[IOCTPOEHHBIX CEYEHUH pasHBLIMH I[BETAMH
Nz06paxeHue cedeHuil MUpaMKIBL, Kyda U IPA3MEI,
13 | KOTOPHIE MPOXOIIT yepe3 ux pédpa. Mzobpaxenue 01 menena
nepecedeHus NOIy4EHHBIX IIocKocTel. PackparBanne OKTS0pA
L MOCTPOCHHBIX CEYECHHH Pa3HBIMHU BETAMHU
14 | Metox ciiemoB Jyisi TOCTPOSHUS CEUCHHMH 01 aenem
oKTSOps
15 Mertox ciieios juist mocTpoenus cedennit. CpoiicTra 01 menens
nepecedeHHH NPAMBIX U IIOCKOCTEH oxTs0pA
16 Merton cieos Juist noctTpoeHus cedenuii. CroicTea 02 menens
riepecedeH i MPSIMBIX H IJIOCKOCTEH OKTSOpS
ITocTpoenue ceuenuii B mupamMuje, Kybe mo tpém 02 Henens:
17 | Toukam Ha pé6pax. Co3manue BBIHOCHBIX YePTEKEH U SETDDE
3aHCh IATOB IMOCTPOCHHUS
[TocTpoenue cedeHui B mupamMue, Kyoe 1mo tpém 02 Henens
18 | Toukam Ha p&6pax. Co3aHHe BEIHOCHBIX YEPTEXKEH U SxTibpa
3aIICh IIAr0B MOCTPOSHUAL
ITocTpoenue cedeHui B mupamMuie, Kyoe 1o TpéM 03 Hexens
19 | Toukam Ha pébpax. Co3iaHHe BEIHOCHBIX YepTexeii i SRTOh
3aIACh MAr0B NOCTPOSHUA
ITocTpoenve ceuenuit B mapamMuzie, Kyde 1no TpémM 03 mezens
20 | Touxam Ha péGpax. Co3/anue BLIHOCHBIX YePTEKEH U S
3aMUCh IMAroB NOCTPOECHUS
[TosropeHwe IIaHUMETPHH: TeopeMa o
03 menens
21 | nponopuuoHaNEHEIX oTpe3kax. [lomobue s
TPEyroJIbHHKOB
ITorTopenue manuMeTpun: Teopema Menenast. 04 rexens
22 | Pacuersl B ceYeHHSX Ha BEIHOCHBIX depTexax. Mceropust CRiGH
Pa3BHTHS IUIAHHMETPHH H CTEPEOMETPHI
93 Konrposbaas pabora "AKCHOMEI CTEPEOMETPHH. 04 nenens
Ceuenus" OKTAOpA
B3auMHOE pacriofoxeHne IPAMBIX B IIPOCTPAHCTBE.
24 | CkpemmuBaromuecs npsamele. [Ipusnaxu i e
OKTAOPS




| mpoctpancTBe

Teopema 0 CyIECTBOBAHHH M €IMHCTBEHHOCTH NPAMOH
NapaJuieIbHON JaHHOH NpAMOii, IPOXOAMAIIEel Jyepes

i " 05 gepnens
25 | TOYKY IMPOCTPAHCTBA M HE JIeKaleH Ha JaHHOH IPAMOK. 1 6
JleMma 0 mepeceYeHnH NapauIebHBIX MPSIMBIX SRS
IUIOCKOCTBIO
[lapannensHOCTE TPeX HpsameIx. Teopema o Tpéx 05 s
26 | mapaJUIENBHEIX IPSMBIX. TeopeMa O CKpeIqUBalOMIAXCsI 1 S
HPSIMBIX
[MTapamnensHoe npoexkTrpoBanne. OCHOBHBIE CBOHCTBA 05 HeiE
27 | napaiuieabHOTro npoektupoBanus. M3obpaxenue pasHbix 1 oxTI6pA
¢uryp B napayuieIbHON IPOEKITHH
8 [lenTpansHas npoexims. YT0oJ ¢ COHANpaBICHHBIMH 1 02 menens
CTOPOHAMH. YTOJI MEXTY HPSIMbIMH HOSIOps
29 3amauM Ha J0Ka3aTelbCTBO H HCCIENOBAHNE, CBA3aHHbIC 1 02 menens
C PacloJIOKEHHEM IIPSIMBIX B IIPOCTPAHCTBE HOSIOpst
[TousiTis: NapawIeNbHOCTE MPAMOH U IJIOCKOCTH B
30 | MPOCTPAHCTBE. [Ipu3Hak napannenbHOCTH MPAMOH U 1 02 nenens
miockocTH. CBOMCTBA NAapalIeIbHOCTH NIPAMO# U HOSAOPS
IJIOCKOCTH
['eoMeTpuueckue 3a/1a4i Ha BEIYACIICHHE U 1L —
31 | noxa3aTelbCTBO, CBS3aHHbIE C TAPAIIIEIBHOCTHIO 1 .
NPAMBIX | IJIOCKOCTEH B IIPOCTPAHCTBE
[loctpoenne cedenus, MPOXOASINEro Yepes JaHHYIO 03 Henens
32 | npsAMYIO Ha ¥YepTeke U NapalieIbHOr0 JPYroi ImpaMOii. 1
Pacuér orHOmEHM#H B ity
[TapannensHas MPOEKITHs, IPUMEHEHUE TSI TIOCTPOSHHS
e " 03 menensa
33 | ceuenmii kyOa u napamnenenunena. Cposicrsa 1 e
napajuUieJIeIHIea i IPU3MBI
34 [Mapamnensasie wiockoctH. [Ipu3znaxu napamiensHOCTH 1 04 menens
JBYX IUIOCKOCTEH HOsIOps
Teopema o mapayUIeTFHOCTH H €/TMHCTBEHHOCTH
35 IUTOCKOCTH, TIPOXO/IAIIEH Yepe3 TOUKY, He 1 04 vepens
IPUHAJISKANLYIO JAaHHOM NJIOCKOCTH M CIEACTBHS U3 HOSOpst
Heé
CBoiicTBa Mapa/uIeIbHBIX TUIOCKOCTEH: O
04 wenens
36 | mapajUIeNbHOCTH IIPSIMBIX IIepecedeHus Ipr 1
HOSOps

IepeceueHtHt JIBYX NapajliesIbHbIX MIOCKOCTEHN TPeTheH




CaoiicTBa napajuIeibHbIX IUIOCKOCTEH: 00 oTpe3Kax

37 | MAPALIEIBHBIX NPAMBIX, 3aKJTFOYEHHBIX MEXKIY : 01 nenens
NapaulebHBIMHU IUIOCKOCTSAMHE; O IIEPECEYSHUH IPSMOIi | nexabpst
C JBYMSI NIAPAJLIEITBHBIMH IJIOCKOCTSIMH
38 | IloBropenne: Teopema [ludaropa Ha nockocTH 01 s
Jexadpst
39 [loBTOpEHHE: TPHTOHOMETPHS IPAMOYTOIBHOTO 01 menens
TPEYrOJbHAKA Jexadps
40 | CpoiicTa kyOa ¥ IpAMOYTOJIBHOIO Napasuie/ienuneia O e
nd pAaMoyE P v Jlekabpst
41 Bermcnenne JUIHH OTPE3KOB B KyOe W IPAMOYTOJIBHOM 02 nepens
napajuie/ICIUIe e JeKadps
42 [lepnenauKkynsapHOCTE IpsaMOi 1 mnockocty. [Ipusznax 02 menens
HepHeHIUKYJIAPHOCTH TIPSIMOM U TIOCKOCTH JeKabpst
43 [lepnenukynapHOCTb NpsiMOii 1 1TocKkocTH. [Ipr3nak 03 menemns
HNepHeHIHKYISIPHOCTH IMPAMOH U ILIOCKOCTH JleKabpst
Teopema 0 cymecTBOBaHHYU M €MHCTBEHHOCTH IIPAMOIA,
b 03 menensa
44 | mpoxozsme# 9epe3 TOYKy IPOCTPAHCTBA H s
IepHEeHHKYIIPHOH K IIOCKOCTH P
45 [TnockocTH ¥ NepHeHAUKYIAPHBIE UM IPSIMBIC B 03 "epena
MHOT'OI'PaHHHKAX Jiexadps
46 [110CKOCTH ¥ NEPIEHAMKYISIPHBIE UM IIPSIMBIC B 04 menens
MHOTOTpaHHHKAX Jexabps
47 [Tepnennuxynsap u HakinonHas. [locrpoenune 04 nepens
HepHeHUKyJsIpa i3 TOYKH Ha MPSIMYIO Jexabps
48 [Nepnenmuxynsp u HaknonHas. [Tocrpoenne 04 repens
MepHeHIUKYJISIpa H3 TOUYKH Ha NPSIMYIO Jexkabpst
49 | Teopema o TpEX mepneHAMKynspax (npsmas 1 oOpaTHas) ﬁ;‘:}iﬁm
50 | Teopema o Tpéx neprneHMKyIspax (IpsimMas U oOparHas) 2 H;‘iejm
51 | Yron me CK; BAIOIUMHCS HPSIMBIMU 02 niepena
. e " STHBapsl
57 [Touck neprieH IUKYISPHBIX TPSIMBIX C IIOMOIIBIO 03 menens
MePIEeHIUKYISIPHBIX TUIOCKOCTEH SHBaps
53 | OproroHanbHOe ITPOEKTHPOBAHUE U3 Hens

STHBApSI




Ilocrpoenue ceuenuit Kyba, npu3Mbl, IPaBAILHOH

03 menens

5 MPaMH/IB] C IOMOIIIBIO OPTOTOHAIBHOM ITPOSKIIHH ; sIHBaps

55 [Tocrpoenne cevennit kyba, Ipu3MEl, HPBBHI[BHOﬁ 1 04 penens
UPaMH/IBI C TOMOIIBIO OPTOrOHAIBHOMH POSKITUH STHBApPSI

56 CumMeTpHs B IPOCTPAHCTBE OTHOCHTENBHO IJIOCKOCTH. 1 04 venens
[TockocT cUMMETpPHI B MHOTOTpaHHUKAX STHBAps

57 [Ipu3nak nepneHMKyISPHOCTH MPAMON H IJIOCKOCTH 1 04 penensa
KaK CJIE/ICTBHE CHMMETPHH STHBAps

58 IIpaBuneEBIe MHOTOTpanHuKH. PacaéT paccTosHui oT 1 01 sepens
TOYKH JIO TUIOCKOCTH (hespais

59 [IpaBuneaBEIe MHOTOrpaHHuKH. PacuéT paccTosiHuM OT 1 01 sepens
TOYKH JI0 IIIOCKOCTH (hespans

60 Crioco6r1 oIy CTHTE NEPIEHANKYIAPEI: CHMMETPHS, 1 01 menens
CJBHUI TOYKH 110 NapauIeIbHON IIpAMOi (espans

61 CaBur no HenapamleIbHOH NPAMOH, H3MEHEHHE 1 02 nenens
PacCTOAHHH hespais

6 Kontponsnas pabora "B3anmHoe pacnonoxenue 1 02 nepens
IpAMBIX B IUIOCKOCTEH B mpocTpaHcTse" | (heBpass
[ToBropenue: yroj Mex Iy MPSIMBIMH Ha IJIOCKOCTH, 02 Henens

63 | TpUTOHOMETPHS B MPOM3BOJIBHOM TPEYTOJIbHHKE, 1 o
TEOpeMa KOCHHYCOB

64 [ToBTOpenue: yroy MexIy CKpenuBalOMUMHUCS 1 03 nenens
OpSMBIMH B IPOCTPAHCTBE berpans

65 I"'eomeTpuyeckne MEeTO/IbI BHIYHCIICHHs YIla MEeKIY 1 03 menens
IPSMBIMH B MHOTOIPaHHHKAX bespas

66 JByrpannsli yroi. CoiicTBO JIHHEHHBIX YTTIOB 1 03 nenens
JIBYTPaHHOT'O YTJia dbespans

67 Ilepnenauxyisipasle muockocTd. CBORCTBA B3aHMHO 1 04 venens
neprneHAuKyISPHBIX MII0CKOCTe Gbespang
IIpr3nax neprneHMKyISIPHOCTH TIOCKOCTEH; TeopeMa o 04

Henens

68 | mpamoii nepecedeHus BYX IUIOCKOCTEH 1 | denpans
TIEPNIEeHANKYJIIPHBIX TPETheH MIIOCKOCTH |

69 [IpsiMOyTONBHBIN Mapajuieenunen; Kyo; H3MepeHus, 1 l 04 senens
CBO#CTBA NPSIMOYTOJLHOIO NapaJUielienuneia bespans

70 Teopema o jquaronaiu IpSMOYTOBHOTO 1 01 nenens
napajvie/ienuresa u CleCTBHe U3 Heé Mapr

71 | CTrepeoMeTpUYECKHE U IPUKIIAHEIC 3a/1a41, CBSI3aHHBIE 1 01 venens




CO B3aUMHBIM PAaCIIONIOKEHUEM IPSMBIX B IUIOCKOCTH MapT
! CKpelIMBarOIIHe
[ToprOopenHe: CKpeUBarOIHecs MpsIMEIe, 0 mesems
72 | napajureNbHBIE IIIOCKOCTH B CTaHIapPTHBIX Sl
MHOT'OTPaHHHAKAX i
[lapa mapajienbHBIX IIOCKOCTEH HA CKPELIMBAIOLIAXCS i
73 | OpAMBIX, pacCTOSHAE MEIKAY CKPEIIUBAOLIHMUCS i
HPSAMBIMA B IIPOCTHIX CHTYAIMSAX i
74 PaccTostHue OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT 02 venens
TOPSMOM IO ITIOCKOCTH MapTt
75 Brraucnenue paccTosHII MEKITY CKPEIIMBAIOIIHMHECS 02 menens
IPSAMBIMH € TOMOIIBIO HEPIEHIUKYIISIPHOM TUIOCKOCTH MapT
Tpéxrpannsrii yromn, HepaBeHCTBa /ISl TPEXTPAHHBIX
03 nenens
76 | yrnos. Teopema ITudaropa, TeopeMbl KOCHHYCOB H M.
CHHYCOB JUISl TPEXTPAHHOIO yIJia P
77 OnemeHTHI cheprUyUecKOoii reOMETPUH: reo/Ie3nuecKue 03 Henens
JMHHUHM Ha 3emie MapT
' Heens
78 | KonrponsHas pabora "Yriusl u paccTosHus" S{ip'r a
79 Cucremarusanus 3HaHu# "MHOIOrpaHHUK U €10 01 nenens
3J1eMeHThI" anpens
01 menens
80 | Impamupa. Buaer mupamun. IlpaBunsHas nmupamuia anp&ni
g1 Ipusma. IIpsamas 1 HaxIoHHAs NpU3MEL [IpaBuisHas 01 mepens
npusMa anpens
22 Ipsimoii mapauieenuie;, IpAMOYTOIbHBIA 02 nenens
napauieienunesn, Kyo anpens
02 menens
83 | Bemyxusle MEHOrOrpanHuKkH. Teopema Ditnepa
YKIL P p P anperst
84 Bemyxiisie MHororpasauku. Teopema Diinepa. 02 mepens
IlpaBuyIbHBIE H MOMYNIPaBHIBHEIC MHOIOTPAHHHUKHA anpens
85 | Konrpomsnas pabora "Muororpanauku” 03 menen:
arperns
03 u
86 | IlonsTHE BEKTOpa Ha IUIOCKOCTH ¥ B [IPOCTPAHCTBE sl
anpens
03 menens
87 | Cymma BekTOpOB
po anpens
88 | PasnocTh BexTOopoB 04 nenens




anpesi
89 | IlpaBuno napamienenunena 1 O mengma
anpens
90 | YMHOXKeHHE BEKTOpa Ha YHCIIO 1 04 esie
anpes
01 Paznoxenne Bexropa no 6asucy Tpéx BEKTOPOB, HE 1 05 nepens
JIeKanyX B OJTHOH INIOCKOCTH anperst
05 mepens
92 | CxanspHoe npoH3BeicHAEC 1 —
93 | Beraucnenue yria Mekay BEKTOPAMH B IIPOCTPAHCTBE 1 g
anpens
94 | Ilpocrelimme 3a1a491 C BEKTOpPaMH 1 E{L;[enem
95 | Ilpocreiimme 3aauu ¢ BEKTOpaAMH 1 S{L;lenem
96 | IlpocTeiimue 3a1a4y ¢ BEKTOpaMH 1 E{L;;e'uem
97 | IlpocTeiimme 3a/1a9l ¢ BEKTOpaMH 1 E{Za;:encnﬂ
98 | O6obieHne U cHCTeMaTH3ALHS 3HAHUIM 1 3L;§enem
99 | O0o0meHne B CHCTEMATH3ALMSA 3HAHHH 1 iﬁ;eﬂeﬂﬂ
100 | Urorosas koHTpONBHAs paboTa 1 f{i;eﬂm
101 | Mroroeas KoHTpOIBHas pabora 1 ;}d?;;e.uem
102 | O6o0bmenue 1 cUCTEMATH3AIASA 3HAHHK 1 Si;eﬂem
| OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

% KoaunuecrBo uacos DeKTpOHHBIE
/' Tema ypoxa B Kourpoasusie | I[pakruyeckue | Jara usydenus | nudposbie
e padoTeI padoThI o0pasoBaTeibHbIE
pecypenl
1 [ToBTopenune Tems! "KoopanHaTel BEKTOpa Ha NIIOCKOCTH H 1 01 vemens
B IIPOCTpaHCTBE" CeHTsIOps
" " 01 nenens
2 [Tosropenue Temsl "CkanspHoe IIPOU3BEICHNE BEKTOPOB 1
CeHTsOps
3 [ToTopenue Temsl "Brraucienne yriia MexIy BEKTOpaMH 1 01 menens
B IpocTpaHcTae” CEHTSOps
4 [ToBTopenune Temsl "Y paBHeHHE NPAMOM, IpoXoasIe 1 02 venens
qyepe3 JBe TOYKH" ceHTAOps
5 VYpaBHeHHE IUIOCKOCTH, HOPMallh, YPAaBHCHHE IUIOCKOCTH B 1 02 menens
OTpe3Kax CEeHTAOpS
6 YpaBHEHHE IIOCKOCTH, HOPMaJib, YPABHEHHE IVIOCKOCTH B 1 02 senens
OTpe3Kax CeHTAOPs
03 senens
7 BekropHOE nponsBe/icHHE 1 g
CeHTSOps
03 nenens
8 JluneitHble HEpaBeHCTBA, IMHEHHOE IPOrPaMMHPOBAHHE 1 &
CEHTSOps
" " 03 menens
9 JIuHelinble HEPABEHCTBA, IMHEHHOE IPOrPAMMHPOBAHHE 1
CeHTA0ps
10 AHAIMTHYECKHE METO/IbI pacuéTa yriia MeXy IpsSMbIMH B 1 04 nenens
MHOTOIPaHHUKAX ceHTs0ps
1 AHATHTHYECKHE METOJIbI pacuéra yriia Mexuy | 04 senens
IUIOCKOCTSIMH B MHOT'OI PAHHHKAX CEHTSAOpA
12 @dopmynna pacCTOSHHS OT TOYKH 0 IUIOCKOCTH B 1 04 senens
KOOpJHHaTax CEHTAOps
01 wenens
13 Haxox/ieHre paccTosSHUN OT TOYKH 10 IUIOCKOCTH B KyOe 1 a
OKTAOps
14 Haxoxznenue pacctosauit OT TOYKH A0 INIOCKOCTH B 1 01 menens
[PaBAJILHON ITHpaMH/ie OKTA0ps
01 venens
15 KonTtponsHas pabota "AnammTiHdeckas reoMerpus” 1 1 »
OKTSIOpS
02 menens
16 CedeHHsI MHOTOTPaHHHUKOB: CTAHIAPTHHIE MHOTOTPAHHHUKH 1

OKTSIOps




02 menens

17 CeuyeHus MHOrOrpaHHHKOB: METOJ CIIE/IOB okTs6ps
18 Cedennst MHOTOTpaHHUKOB: CTaHJIapPTHBIE IIOCKOCTH, 02 senens
nepeceyeHns NPAMBIX U IIOCKOCTeH OKTAOps
19 [lapamiensHble NPAMBIC ¥ IUIOCKOCTH: Napa/LUIeIbHbIC 03 nemens
CEYECHUS OKTS0ps
" @ 03 mepens
20 [TapanensHbie NpSMBIE U TUIOCKOCTH: pacdEéT OTHOMICHMI
OKTS0ps
21 [TapannensHbie IPSAMBIE H IUIOCKOCTH: YTIIbI MEXTY 03 menens
CKPENIMBAIOIMUMUCS IPIMBIMUA oKT0ps
[NepienmuKynsipHEIe NPSIMBIE | TUIOCKOCTH: CTAHAAPTHBIE e,
22 Iapel HEPIEHIHKYISPHBIX IUIOCKOCTEH W HPSIMBIX, OKTHGpA
CUMMETPHH MHOTOIPaHHHKOB
23 [lepnenmuKkynsipHbIe IPSIMBIE H IUIOCKOCTH: TEOPEMA O 04 menens
TpeX NepneHANKYIsIpax OKTAOPSI
4 [lepneHIuKyIIsIPHBIC NIPSIMBIE U IUIOCKOCTH: BEIYUCIICHHS 04 menens
JUIMH B MHOTOT' DAHHHKAaX OKTAOps
75 [loBTOpeH#He: MIoa | MHOTOYTOIEHHAKOB, (hOPMYITBI JUIsS 05 nenenst
momaei, coobpaxenus 1mo100us OKTsIOps
% IToBropenue: 110Ima Al MHOTOYTOJILHHKOB, (DOPMYJIBI JULS 05 nenens
nuomaneu, coodbpaxenus noaobus oKTSIOps
27 [ToBTOpenue: 1mIomaa M MEOTOYTOJIbHUKOB, (hOPMYITBI JUIst 05 menens
miomanei, coodbpaxenus mopoous OKTSIOps
[Tnomamu ceueHnii MEOTOTPAHHUKOB: TUIOIIATH 02 senens
28 NOBEpXHOCTEH, pa3pe3aHus Ha YacTH, COOOpakeHus
HOs0pst
nopoous
[Tnomamu ceueHnit MEOTOTPAaHHUKOB: TLIOTIA/TH 2 —
29 MOBEPXHOCTEH, pa3pe3aHus Ha 9aCTH, COOOpakeHUs
HOAOps
10,1001
30 Kontponbnag pabora "IloBropenue: MHOrOrpaHHHKH, 02 nenens
CEYEHHs] MHOTOIPAaHHHKOB" HOA0ps
31 O65ém Tena. O6beM IPIMOYTOILHOTO Napauvieienuneaa U5 mepnog
HOS0pPs
) 3azauum 00 yBoenuu KyOa, 0 kBajparype Kyba; o 03 nenens
TPUCEKLIHMH YIJIa HOsIOps
33 CrepeomerpuuecKkue 3aj1aqu, CBsI3aHHBIE C 00BEMOM 03 Henens
IPSIMOYTOJILHOTO IIapajuieNienunesa HOSIOpsI




34 [Ipuxuiagseie 3axa4qu, CBsI3aHHbIE C BEIYUCICHHEM 00BEMa 04 nHenens
NPsIMOYTOJIBHOI'O MapaJuIeienunesia HOSIOpst
35 O0BEM npsIMOit IPHA3MEL gi;g:;:m
36 CrepeomeTpuyecKkue 3aaqi, CBA3aHHBIC C BEIYHCICHHEM 04 penens
00BEMOB IIPSIMOM MPHU3MBI HOSIOPA
37 [Ipuxiapabie 3a0a4n, CBA3aHHBIE C 00BEMOM MPAMOit 01 menensa
PH3MBI Jiexabps
38 Breraucnenne 00bEMOB TEM ¢ TOMOLIBIO ONPEAEIEHHOTO 01 menemns
uHTerpana. O0sEM HaKIOHHOH IPHU3MEL nexabps
39 Beraucnenne 00BEMOB T€M ¢ TOMOIIBIO ONPEACTIEHHOTO | 01 menens
uaTerpaia. O0sEM nupaMuIsl | rexaOpst
40 Dopmyna 06séma mupamuasl. OTHOMEHHE 00HEMOB 02 menens
MHPaMKUJL C OOIIHM YTIIOM nexabps
41 Dopmyna 0bpéma mupamuasl. OTHOMIEHHE 00HEMOB 02 menens
MHPaMH ¢ OOIIHM YTIIOM nexabpst
4 CrepeoMerpudeckue 3a/1a4u, CBsI3aHHBIE C 00BEMaMu 02 menens
HAKJIOHHOH [IPU3MBI nexaopst
TEPEOMETPHYIECKHE 3a/1a4y, CBA3aHHbIE C 00BbEMamMH Henens
9 Crepeomerp OBé 03
HPaMU B Jiekabpst
44 [Tpuxnamasie 3amaun no teme "O6bEMBI Ten", CBI3aHHBIE © 03 menens
00BEMOM HAKJIIOHHOH ITPU3MBI Jexabpst
45 [Tpuxnanasie 3apaun no teme "O0BEMBI Ten", CBI3aHHBIE C 03 menens
00BEMOM HPAMMUIBI Jexabpst
46 [Ipumenenne 00bEMOB. Berancnenue paccrosaus 10 04 senens
IJIOCKOCTH Jexabps
47 KonTponshas padora "O0sEM MHOrOrpanHHKa" E:I{E:l%z][:::m
48 [{umuspHYecKas MOBEPXHOCTE, 00pa3ylomue 04 menens
LHWJIMHAPHIECKOH ITOBEPXHOCTH nexabps
49 [Tumasaap. [Ipamoii kpyrosoit mummszap. Ilnomans 02 menens
ITOBEPXHOCTH IIAJHHIPA STHBaps
50 Konnueckast moBepxHOCTB, 00pa3yromue KOHUIeCKOH 02 nenens
nosepxHoctu. Konyc SHBapsi
51 Ceuenne KOHYCa IIIOCKOCTBHIO, NTApATLICTBHOM IJIOCKOCTH 02 menens
OCHOBAHHS sTHBapsi
52 Yceu€nuslit konyc. M300paxenue KOHYCOB H yCEYEHHBIX 03 nenens




_KOHYCOB sIHBaps
53 [Inomans 60KOBOH MOBEPXHOCTH U MOJIHON| NOBEPXHOCTH 03 menens
KOHycCa STHBApSl
54 [Lnomaxs 60KOBOM MOBEPXHOCTH M NOJTHON NOBEPXHOCTH 03 mepens
KOHyca SHBaps
55 CrepeomeTpruecKre 3a/Iavy Ha JI0Ka3aTEIbCTBO H 04 menens
BBIYHCIIEHHE, IIOCTPOCHHEM CeUeHHI MHIMHIPA, KOHyCca STHBaps
56 CrepeoMeTpryecKie 3aaui Ha I0Ka3aTeIbCcTBO U 04 Henens
BBIYHCIIEHHE, IOCTPOSHHEM CEUEHHMI IMIMHIPA, KOHyca STHBApS
57 [Tpukiamabie 3aa4n, CBSI3aHHEIE C IAJIHH/IPOM Rl
P ki STHBaps
58 [Tpuicn € 3aJ1a49y, CBA3aHHBIE C HUIHHIPOM Ol meaems
PUKIIAHBIE 3a1a49H, I Ap (bespas
01 nenensa
59 Cdepa u map #
(heBpasst
60 [lepeceuenue chepsr! u mapa ¢ miockoctsio. Kacanue 01 venens
mapa u cepsl IIockocThio. Bu 1 n300pakenne mapa (heBpans
61 [Mepeceuenue cdepsl u mapa ¢ mockocThio. Kacanue 02 nenens
mapa u cepsl IIockoeThio. Buy v n306pakenne mapa tbespana
02 menens
62 Vpasuenue chepsl. [1no c(epr! u e€ gacreit
P dep wa/b chep benpas
02 menens
63 Cummerpus cdeps! 1 mapa denpais
CrepeomeTpuyeckie 3aauu Ha J0Ka3aTeIbCTBO U
s 03 menens
64 BBIUMCIIEHHE, CBA3AaHHEIE CO c(epoil U mapoM, desparn:
HOCTPOCHHEM HX CEYSHHUH IIIOCKOCTEIO P
Crepeomerpryeckue 3aaqy Ha J0Ka3aTeIbCTBO H
i 03 menens
65 BBIYHCIICHHE, CBSI3aHHbIE cO cepoii u mapom, Sennans
MOCTPOECHHEM HX CEUYCHHH IIOCKOCTHIO P
66 IIpuknamnsie 3aaun, cBsI3aHHbIe co chepoit u mapom 03 mepens
p ; €po. P bespars
67 [ToBTOpeHue: OKPYKHOCTh Ha IJIOCKOCTH, BBIYMCIICHHS B 04 vepens
OKPYHOCTH, CTaH/aPTHBIE N0J00H derpans
68 Paznuunbie koMOMHAIIAN TEI BPAIIEHUS U 04 nenens
MHOTOTPaHHUKOB bespans
! 04 nenens
69 3axauu no teme "Tena u noBepxXHOCTH BpaneHus" R

(bespast




01 menens

70 3amaun no teme "Tena u moBepxHOCTH BpalneHus" | sizpr
01 HeJleIs
71 Kontponenas padora "Tena u moBepxHocTH BpameHus" MapT
72 O6rém mmnaapa. Teopema 06 06BEMe pAMOTO HIMH/Pa g;;:nens
7 Brramcienne 00B5EMOB Tell ¢ IOMOIIBIO OIPEIENEHHOTO 02 nepensa
ueTerpana. O6sém KoHyca Mapt
74 [nomanu 60K0BO# M MOITHON MOBEPXHOCTH KOHYCA gi;:nena
75 CrepeomeTprdeckue 3aa4qd, CBSA3aHHEIC C BEIYHCICHUEM 02 menens
00BEMOB IHIIHH/IPA, KOHYCa Mapr
76 [Ipuxnanasie fa.natm 1o teMe "OOBEMBI U IUTOMIA LT 03 nenens
noBepxHocTei ren” Mapt
O61BEM mapa u mapoBoro cekropa. Teopema 06 06bEMe
. mapa. [Inomans cheprr. Crepeomerprudeckue 3a1aqm, 03 nenens
CBSI3aHHBIC C BEIYACICHAEM 00BEMOB I1apa, IMapoBOro MapT
CEerMeHTa M IapoBOTO CEKTOpa
[Tpuxnagusie 3amaun o teme "OOBEMBI TeN", CBI3aHHBIE C
78 00BEMOM Imapa u momaapo chepsl. CooTHOMEHUS 03 menens
MEXY IUTOINAIsMHA MOBEPXHOCTEH B 00BEMamMu 1ToT06HBIX MapT
TEN
[Tono6ueie Tena B mpocrpancTee. M3Menenue o0béma npu Ol Henens
79 nos106un. CtepeoMeTpUYeCKHe 3a1a9H, CBI3aHHBIE C
BBIYMCJICHHEM 00BEMOB Tell H ILIONIA el MoBEpXHOCTEH e
80 KOE’I‘pOJIBHa‘r;II pabota "[lnomanu moBepxXHOCTH U 0OBEMEI 01 menens
KPYIJIBIX Tell anpens
81 JlBmxenus npoctparcTea. Orobpaxkenus. J[BrKeHHS U 01 nenens
paBeHcTBO (uryp. Obmue cBoiicTBa JBUIKEHMIT ampes
Buib1 NBHKEHUH: Napa/uIeIbHEIA MEpeHoC, eHTpaIbHAasd 02 e
82 CHMMETPH3, 3epkallbHas CHMMETPHS, IOBOPOT BOKPYT S
pAMOH
83 IIpeobpasosanus nogodus. [Ipsmas u chepa Ditnepa s
anpens
34 r 02 nenens
€OMETPHYECKHE 3a/]a49U Ha IPUMEHECHHE JBHIKCHHS
anpens
85 KonTposnsras pabora "Bexropsr B npoctpancTse” 03 menens




anpes

O6ob6maromee nosropenue 11 noHsTHI B METOJIOB Kypca

o 03 nenens
86 reomerpun 10-11 xnaccoB, cucremaTH3anus 3HaHHH: anpens
"[TapaniemsBOCTS IPAMBIX M IUIOCKOCTEH B IPOCTpaHCTBE"
Obobmaromee nmosropenue 11 moHATHI B METONOB Kypca 03
He/IeNs
87 reomerpu 1011 KaccoB, cucTeMaTH3aIMs 3HAHMIH: anpens
"BekTopsl B mpocTpancTee"
O6o6maromee nopropenre 11 moHATHI H METONOB Kypca O EE
88 reomerpun 10—11 xaccoB, cHcTeMaTH3alHs 3HAHMIN: e
"BexTops! B npocTpancTse” 4
Ob6o6maromee mosropenue 11 MOHATHII H METOZOB Kypca 04 st
89 reomerpud 10-11 xaccoB, cucTeMaTH3ANMS 3HAHUIMA:
"O6BeM MHOTOrpaHHHKA" e
O6obmaromee nmosropenue 11 NOHATHI B METOIOB Kypca T p——
90 reomerpun 10—11 xiaccoB, cucTeMaTH3aMMSA 3HAHUWM:
"O6beM MHOrOrpaHHHKA" epa
O6o6maromee nosropenue 11 noHsTHI 1 METOJIOB Kypca 05 nexens
91 reomerpun 10-11 knaccoB, cucTeMaTH3aLUA 3HAHMN:
"[Tnomanu noBepXHOCTH H 00BEMBI KPYTJIBIX Ten" anpei
O6obmaromee nmopropenue 11 moHATHI 1 METONOB Kypca 05 Benens
92 reomerpuu 10—11 knaccos, cucreMaTH3amusa 3HAHHH:
"I nomany moBepXHOCTH B 00BEMBI KPYTJIHIX Texn" i
93 Hrorosas xoHTpOIbHAs paboTa 03 By
anpens
94 Hrorosast xouTponsHas pabora 3:};&&3118
95 IToBTOpenue, 0600MmEnne U CHCTEMATH3AIUS 3HAHHH S{:ﬁ?enenﬂ
Hcropus pasBHTHS CTepeOMETPUH KaK HAYKH ¥ €€ POJIb B 01 Heipits
96 Pa3BUTHH COBPEMEHHBIX HHIKEHEPHBIX U KOMIIBIOTEPHBIX aii
TEXHOJIOTHI
Hcropus pa3BHTHS CTEPEOMETPHU KaK HAYKH U €€ poJib B 02 sienicsa
97 Pa3sBUTHH COBPEMEHHBIX MH)KEHEPHBIX H KOMIBIOTEPHBIX ot
TEXHOJIOTHH
HcTopus pasBuTHS CTEpEOMETPHH KaK HAYKH M €€ poJib B 02 siigii
98 Pa3sBATHH COBPEMEHHBIX HHIKCHEPHBIX H KOMIIBIOTEPHBIX Maik

TEXHOJIOIHH




Hcropust passutust crepeomerpun Kak HayKu H 8 poiis B

02 mepens
99 PA3BHTHH COBPEMEHHBIX HH)KEHEPHBIX H KOMIIBIOTEPHBIX 1 Mk
TEXHOJIOTHH
Victopus pasBuTHS cCTepeOMETpHH Kak HAyKu ¥ €& poins B Bisiicng
100 PasBHTHH COBPEMEHHBIX HHXKEHEPHBIX H KOMIBIOTEPHbIX | ik
TEXHOJIOTHH
Vicropust pasBHTHA CTepeOMeTprH Kak HAYKH M ¢& poJib B 03 sepens
101 Pa3BHTHH COBPEMEHHBIX HHIKCHEPHBIX H KOMITBIOTEPHBIX 1 seat
TEXHOJIOTHH
Vicropust pasBuTHS CTepeOMETPUHI Kak HAYKH M &8 POJib B .
102 Pa3sBHTHH COBPEMEHHBIX HHXXCHEPHBIX H KOMIIBIOTEPHBIX 1 -

TEXHOJOTHIA

OBLIEE KOJIMYECTBO YACOB I10 [TPOIPAMME

102




ITPOBEPSIEMBIE TPEBOBAHMS K PEBYJ}BTATAM OCBOEHUA
OCHOBHOU OBPA3OBATEJHbHOU NPOTPAMMBbI
10 KJIACC

Ko o "
A IIpoBepsieMbIe npeaMeTHbIC pe3yabTaThl 0CBOCHHS ocHOBHOI o0pazoBaTebHOH

npoBepsaeMoro
i nporpamMMbi CpeIHero o0mero 06pa3oBaHHsl

pesyabLTaTa
'%_L__l Ceomerpus_ = _
7 ﬁ)_nqulgosa'rb MOHATASMH: TOUKA, TpsAMas, IIOCKOCTR

‘ 72 [IpuMEHATh AKCHOMBI CTEpPEOMETPUH W CICICTBHA H3 HAX TPH PEIIEHAH TeOM
' 3aad

eTPUIECKHIX

. OnepupoBaTh TIOHATHSIME: TIapajlIebHOCTD 1 TIeprEeHARKYISPHOCTH NPAMBIX K IUTOCKOCTEH
7.4 KnaccuuiupoBaTh B3aUMHOE PaCIONOKECHHC TIPAMBIX H TIOCKOCTEH B npocrpaﬂcrig___l
75 Onepnponairb rx:)mmdmn: [ByrpaHHBIA Yo, TPaHy ABYTPaHHOTO yrna, pedpo ABYrpaHHOTO |
yri1a, TEHEIHBIHA Yo ABYTPAHHOIO YI/ia, rpajlycHas Mepa J[ByrpaHHOro yria
76 OmnepupoBalb NOHATHAMH: MHOTOI'PaHHHUK, BBITYKJIBIA  H HEBBINYKJIBIH MHOTOTpaHHHK,
7 | oyIeMCHTEL MHOTOTPAHHHKA, TIPABA/IbHBIH f MHOTOTpaHHMK |
| 77 Paco3HABaTh OCHOBHBIC BHIBI MHOTOIPAHHUKOB (mupamuja, NpH3MA, [IPAMOYTOJIBHEIA
S napajuleenunes, ky6) B -
| KiaccibuIEpoBaTh MHOTOTPaHHHKH, BHIOMpAs OCHOBAHHA UL xnaccubHKaiy (BBITYKIIBIE
‘ 7.8 \ ¥ HEBBIIyK/IBlE MHOTOTPAHHHMKH, NPAaBHILHBIC MHOTOTPAHHUKH, TpPSAMBIC M HAKIOHHBIC
= | IPW3MBL, MAPATLTENCTIAIIC/I5E) S .

mncpgpoaafrb MOHSATHAMHE: CEKyIIas Il

| OGBACHSTH NPUHIAIIE! IOCTPOCHH cedeHuHA MHOTOTPAHHMKOB, HCIONB3YA 1 METOZ CNIEI0B \
CTpouTh CeUeHHs MHOTOTPaHHHKOB METOJOM CIIEJIOB, BBIIOIHATE (BBLIHOCHBIE) TIIOCKHAE
| qepTeH B3 PUCYHKOB IPOCTBIX ( 06BEMHBIX (UTYp: BUA CBEPXY, cOOKy, CHH3Y |
‘ Pemars 3aaud Ha HAXOKICHHE TeOMETPUICCKUX peuKH 110 obpasuam HiH aﬂropnmaﬂ
[IPMMEHsisl H3BECTHBIC AHATATHYECKHC METOIbI IIPY PeIlieHHH CTaHIapTHBIX MaTeMaTH9eCKUX
3ajad HA BHIYHCICHHE PACCTOSHHM MEXTY ABYMs TOHUKaMH, OT TOYKH [0 HPAMOH, or |
TOYKAJIO TUIOCKOCTH, MEIHKILY CKpeIMBAIOTIMMHACS IPIMBIMEL e
Pemars 3aaui HA HAXOX/IEHHE T€OMETPAYECKUX BEIUTIHH 10 obpasiamM Hiiu alropuT™MaMm, |
IPUMEHsIsl N3BECTHBIC AHATHTHIECKHE METOIbI TIPH PEIIeHAH CTaHAAPTHBIX MaTeMaTH4eCKuX
33724 HA BBIYKMCIICHHE YTJIOB MEKIY CKPEIIUBAIOIIMMICH TPSIMBIMH, MEXKIY TIPAMOH H
ILTOCKOCTBIO, MEXTY IUIOCKOCTSIMH, IBYTPAHHBIX yIJIOB
Borumcnars 00BEMBI U IUIOMIATH roBepXxHOCTEH MHOIOrpaHHHMKOB (mpm3ma, MHpaMHAA) C
\ 7.14 npuMererneM (opMyJl, BEIMUCIATE COOTHOIMEHHS MEXAy IUIOMaAsIMU TIOBEPXHOCTEH,
| 00BEMaMH TTONOOHEIX MHOTOTPAaHHHKOB -
| OnepupoBarh HOHATHSMHA: CHUMMETPUSL B poCTpaHcTBe, UEHTP, OCk H nnocxocﬂj|

OCKOCT, CEUCHNE MHOTOTPAHHUKOB

13
‘ CHMMETpHH, ICHTP, OCh H IIOCKOCTE CHMMETPHH QUTYPE! S __‘
716 WspnexaTs, peobpa3oBbIBaTh H MHTEPIIPETHPOBATh UHPOPMALHUIO O IPOCTPAHCTBEHHBIX |
' reoMeTpHUECKUuX QHTYypax, TIpeICTABICHHYIO Ha YepTekax U pUCYHKAX -
L‘ [IpuMEHATh ~ [E€OMETPHHUCCKHE akTel I PEIICHHS CTepeOMEeTPUYECKHX  3aj1ad,
AT TPE/NOJIArarONIiX HECKOBKO IAroB pelneHms, eclii yCIOBHA IpUMEHEHHAS 3a/IaHEL B SIBHOM
- (popwme _ |
’» [IpuMeHsTs TPOCTEHIIHAE IporpaMMHBIE CPEACTBA H 3EKTPOHHO-KOMMYHHKAIIHOHHBIC

7.18

-

CHCTEMBI IPH PEIeHHH CTEDEOMETPHHCCKHX 31T
I ST

‘HpHBOIiHTB IpUMEPBl  MATeMaTHIECKHUX 3aKOHOMEpHOCTEll B MOpHpONE M IKU3HH,
S ACTO3HABATH ITPOSIBICHHME 3KOHOB 1 reoMeTpHy B HCKYCCTBE S
| [IpaMeHATh TOTyYeHHbIE 3HAHUA Ha [paKTHKe: AHATM3UPOBATH peAllbHBIC CHTYalluH H
| 720 IPUMEHSTh HM3YYCHHbIC TOHATHA B mpomecce TOMCKAa — PEIICHHA MaTeMaTHIeCKU

cchopMy TMPOBAHHOM NPOGIEMBL, MOIEIMPOBATE peanbHbIE CHTYalliy Ha A3BIKC TCOMETPHH,
| | FiCcClTeIOBATH IIOCTPOCHHBIE MOJIEIH € ACTIONB30BAHAEM TeOMETPHUECKUX MOHATHH 1 TCOPEM,




| TEOMETPUYIECKHX BETHIHH

anmapara anredpbl, pemath NpaKTHYECKHE 3a7a4d, CBA3aHHBIE C Haxomeﬂneﬂ

Kon

11 KJIACC

IIposepsiembie peaAMeTHDBIC PE3YIBLTATHI 0CBOCHNS OCHOBHOI 00pasoBaTenbHOIl
MPOBEPSIEMOro

NporpaMmel cpeHero o6mero odpazoBanmus

ITPOABJICHHE 3aKOHOB I' COMCTPHH B HCKYCCTBE

IIpumenaTe nomydennsie 3HamEms wa [IPAKTHKE: aHATH3HPOBATH pEalbHBIE CHTYAlHH W
[IPUMEHATL M3YYCHHBIE IIOHATHS B  IPONECCE ITOHCKA PCIIEHHS  MareMaTHYeCKH

pe3yibTara
6 ["eomerpus o
Onepuporath noHSTHSIMY: HMTHHPHYECKas 10OBEPXHOCTh, 06pasyromime LHJTHHIPUYECKOMH
6.1 [IOBEPXHOCTH, IHIMHAP, KOHAYECKAs IOBEPXHOCTE, 00pasyromme KOHHIECKOH IOBEPXHOCTH,
KOHYC, cheprueckas OBEPXHOCTE
6.2 PacniosnaBarts Tesa Bpamenus (ummHHIp, KOoHYC, chepa u map) o
6.3 OG6BACHATH cI0COBHI MOy e s Ten BpalleHus
6.4 Knaccupummposars Bsaumuoe pacnonoxerue ceps! 1 mwIockocTH
6.5 OrnepupoBath HOHSTHAME: IMApOBOH CCIMCHT, OCHOBAHHE CEIMEHTA, BEICOTA CErMEHTa,
IapOBOH CJIOH, OCHOBAHNE IIAPOBOTO CIIOS, BHICOTA IIaPOBOT0 CIIOsL, MIAPOBOii CEKTOP
6.6 Beraucmate 06BEMEI M IIOmAmM TIOBEPXHOCTEH Tel BpAIlEHHS, [eOMETPHYECKHX Tel C
' IpHMEHeHHeM popMyI
6.7 Onepuposars monsTHIMMU: MHOTOTpaHHHK, BIIHCAHHEIA B cepy W OMHCAHHBI OKOJIO cepsr,
| ' cthepa, BIIHCAHHAs B MHOrOIPAHHHK HITH TEN0 BpalleHHs
6.8 BerucaaTs coorHOMmeHMS MEKIY IIOMAAAME IIOBEPXHOCTEH B 06BEMaMH TONOGHEIX T
6.9 U3obpaxars wu3ygaemele Gurypsr or pyxu u c OPUMCHEHHEM MPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB
6.10 Bemonnare (BemocHbe) miockue HEPTEXHU U3 PHCYHKOB IPOCTHIX OGBEMHBIX (GHIYp: BUL
CBEPXY, COOKY, CHH3Y; CTPOHTE CEYEHHS Tejl BpaIEeHHS
6.11 WsBnexars, mHTepmperHpoBaTE M peoOpa3oBLIBATE HHGOPMALHIO © IPOCTPAHCTBEHHEIX
| TCOMETPUIECKHX (HTYpaX, PeCTABIEHHYIO Ha 9EPTEeKax W PHCYHKAX
[Ipumenats  reomerpuueckue Gaktel i permenus CTEPEOMETPHYECKHX  3ajad,
6.12 [IpCATIONararomuxX HeCKOJILKO IaroB PEIIeHHs, eciIH YCJIOBUSA NPUMEHEHUS 3aJ]aHEl B SBHOM
L (opme
6,13 OnepupoBats noHsTHEM: BEKTOP B IIPOCTPAHCTBE N
6.14 BeimomuaTe mefictBus cnoxenus BEKTOPOB, BEMUTAHUS BEKTOPOB H YMHOIKSHHUS BEKTOpa Ha
i ) YHCJI0, O0BACHSTE, KAKHMH CBOWCTBAMH OHHU o0nanaror |
6.15 IlpumensaTs mpasuiio mapawienenunena IIPH CIIOXEHHUH BEKTOPOB B
Onepuposats noHATHIMHE: ACKapTOBEI KOOPIMHATEI B IPOCTPAHCTBE, BEKTOP, MOy b
6.16 BCKTOpa, paBeHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, Yo MEXly BEKTOpaMH, CKaJApHOE
[IPOM3BENICHHE BEKTOPORB, KOIUTHHEAPHBIE H KOMILTAHADHEIE BEKTOPBI
6.17 Haxomuts cymmy BekTopos u TTPOM3BE/ICHHE BEKTOPA Ha 9HCIIO, YTOJ MEXKIY BEeKTOpaMH,
CKAILAPHOC MPOM3BEICHHE, PACKIIABIBATE BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3azaBath II0CKOCTh YpaBHEHHEM B JACKapTOBOM CHCTEME KOOPAHHAT
6.19 Pemats npocreifiue reomerpuueckue 3allaii Ha IIPUMCHEHHE BEKTOPHO-KOODPIHHATHOTO
MeTona
Pemarte 3amasm ma pmoxasaremscrso MAaTeMaTHYECKUX OTHOINCHHHM W  HAXOXICHHE
6.20 FCOMETPHHYCCKHX BETHYMH [0 06pasliaM MM aropuT™Mam, NIPHMEHSAS H3BECTHBIE METOB! IPH
I PCIICHIM CTAaHIAPTHBIX MaTeMaTHUECKUX 3a/1a4 -l
6.21 Ilpumensats  mpocreiimue NPOTPAMMHEIE  CPENICTBA M 3JIEKTPOHHO-KOMMYHHKAITMOHHEIE
. l CHCTEMBI IPH PEIICHUH CTEPEOMETPHYECKHX 3a/1ad ]
6.22 IlpuBomuTh npuMepsr MaTeMaTHuecKnX 34KOHOMEPHOCTEH B IIPUPO/IC M JKM3HH, PACIIO3HABATE




-
kS

copMyTHPOBAHHOM nipo6ieMbl, MOJGIHPOBATH
{CCIIE10BaTh TIOCTPOSHHBIE MOJIE

ammapata anreOpsl, —pemiarh [paKTHYECKHE
reoMeTpPUUECKHX BEJIHIHH

I ¢ HCIIOIL30BAHUEM

-
pearnbHBIC CHTYalluu Ha S3BIKE TEOMETPHH,

FeOMETPHHUECKHX TOHATHIH H TEOPEM,

33034y, CBA3 aHHBIE C HaxO0XICHHEM
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| I'eomeTpus

ITPOBEPSIEMBIE 3JIEMEHTBI COJIEPXKAHMSI
10 KJIACC

IIpoBepsiemprii d1ement CoAepIKaHusA

¥

OcHoBHbIE MOHSTHS cTepeometpun. Touka, mpsmast, mIocKoCTD, npocrpadcTBo. Ilomstue 06
aKCHOMATHYECKOM ITOCTPOCHHH CTEPEOMETPHH: AKCHOMEI CTEPEOMETPHH U CICACTBHSA U3 HUX

T

]

Bsaummoe pacmonoxenmme npavex s [IPOCTPAHCTBE: MEPECEKAIOMMECs, MapalelbHEe W
CKpeIMBaromuecs npsmele. [lapamresHoCTh NPIMEIX ¥ mIoCKoCTel B IPOCTPAHCTBE: MAPAIICTBHEIE
IpAMEIC B [POCTPAHCTBE, NAPATUIENBHOCTh TPEX IPSMBIX, [apajiyIeTbHOCTh NPAMON H IIIOCKOCTH.
YTIIBIC COHANpaBICHHEIMA CTOPOHAMH, YTOIl MEHly NpAMBIMH B mpocTpaHctse. Ilaparmmensrocts
TIOCKOCTeH: mapamielbHble IUIOCKOCTH, CBOKCTBA TapaJIeIbHBIX  mIockocTel. [Ipocreiimue
TPOCTPAHCTBEHHEIE (PHTYPHI Ha IIOCKOCTH: TeTpasap, Ky0, napamienennmes, TIOCTPOCHHE CEYEHHT

73

Ilepuer Ky sprOCTE TpsiMoit 1 TTOCKOCTH: TICPICHIMKYIPHBIC IPSIMbIE B IPOCTPAHCTBE, IpsMEIe
HapajieibHble W MEPNeHIUKYISIPHBIE K TIOCKOCTH, TPH3HAK MEepIeHIHKYIAPHOCTH IpIMOR |
IIJIOCKOCTH, TE€OpeMa O MpsSMOi HCPNEHAUKYIAPHOH TIIIOCKOCTH. YTIIEI B IIPOCTPAHCTBE: yroi MexIy
OPSIMOH M IUIOCKOCTBIO, JBYrpaHHbLH Yroi, TMHEHHBIA Yol ABYTPaHHOTO yria. Ilepnenmmkymnsp u
TOAHHE OT IPAMOH [0 MIIOCKOCTH, MPOEKIHS
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7.4

llonsitne MHOTOrpaHEMKa, OCHOBHEIE SJIEMCHTEI MHOTOIDAaHHHKA, BBIIYKIBIE H HEBEIITYKJIBIE
MHOTOTpaHHUKH, pa3sBEPTKA MHOrOrpaHHHKA. Ipusma: n-yronsmas mpusma, TPaHH M OCHOBaHHUs
TIPH3MEL, NIpAMAad M HAaKJIOHHAs IPU3MEL, GOKOBAS U [IOHAS TOBEPXHOCTH mpu3Mel. [Tapamienenumne,
[PAMOYTOJIbHBIA MapaieseNune] # ero CBoHCTBA. [lapamuna: n-yronsnas NUpaMHIa, TpaHd |
OCHOBAaHHE NHMpaMHuIbl, OOKOBAasS W mOJHAs TIOBCPXHOCTh NMPAMHIIbI, NIPABHIBHAS W yceyEHHas
THpaMKIa. DJIEMEHTHI PH3MBI H ITHPAMHIBL, IIpaBuibHEIe MHOTOrpaHHUKH: MOHSTHE IIPABHIIBHOTO
MHOTOTpaHHHKa, IPABUJIbHAS IIPH3MA M TIPABHIILHAS THpamMK/ia, TIpaBHIIbHAS TPEYTOJIbHAs MTHpaMuIa
H IpaBUJIbHBIA TeTpasp, Ky6. [Ipencrasnenue o TIpaBHJIPHBIX MHOTOTPAHHHKAX: OKTasIp, J0ieKasap
1 HKocasnpyrue Cedenns IpH3Mbl B THPAMHITEL

CummeTpust B mpoctpancrse: CAMMETpHS OTHOCHTEJIBHO TOYKH, NpSMOH, IIOCKOCTH. OneMeHTsI
CHMMETPHH B THpaMHA/IaX, HapaJUle/IeHIIeiax, HPaBHIbHBIX MHOTOTPaHHHKAX

Beramcnenne anementos MHOTOTPaHHHKOB: pE€Opa, [HMAarOHaNM, yrIJIbL [Tnomane Goxogoi
TIOBEPXHOCTH U TOJHOHM IOBEPXHOCTH MPSMOM HPHU3MEIL, IUIOMANk OCHOBaHUH, TeOpeMa 0 GOKOBOH
HOBEPXHOCTH npsMo¥ mpusMel. [Inomans 60KoBoii HOBEPXHOCTH H IIOBEPXHOCTH IIPaBHIIBHOM
TIMpaMu/ibl, TEOpEMa O IIOLIAMH yceuEHHOMH mupamuzsr TIoHsTHe 06 obbéme. O6BEM THpaMHJIE,
IIPHA3MEL

()

Kona

11 KJIACC

IIposepsiemsiii ynement COEpIRAHMSI
|| ['eomerpus

| [ununapuyeckas TIOBEPXHOCTH, 0Opa3ylomye UM APHIECKOit TIOBEPXHOCTH, OCh LMJIHHAPHYECKOH
| NIOBEPXHOCTH. [IHIHHApP: 0cCHOBaHHUA M GoKOBay MOBEPXHOCTE, 00pa3yromas i 0ck, IIOMAs GOKOBOLY
| ¥ TIOJIHOM [OBEPXHOCTH

| i
‘ Konmueckas mosepxmocts, 06pasyionmue KOHHYECKOH MOBEpPXHOCTH, OCh H BEpIINHA KOHHYECKOH

[logo6rEIE Tena B npocrpadctee. COOTHOINEHHS MEXIY IUIOINaisiMH ITOBEPXHOCTeHH, oﬁbémamm
O00HEBIX Ten

6.2 | nosepxnoctH. KoHye: ocroBamme u BepLINHA, 00pasylomas ¥ ock, IUIOMALb GOKOBOH U IIOJIHOH
IIOBEPXHOCTH. Y CeYEHHBIH KOHYC: 06pasyiomnie 1 BLICOTA, OCHOBAHHSA H GOKOBAs OBEPXHOCTH
6.3 Cdepa u map: nentp, pammyc, JMAMETD, IIIOMank MOBEPXHOCTH cephl. Baaumuoe pacmomnoxenne
" |cdeprru IITOCKOCTH, KacaTelbHas INIOCKOCTE K cdepe, miomans ceprr
6.4 | M306paskeHne Ten BpaImeHns Ha MI0CKOCTH. Passéprka mmmuapa u xonyca
6.5 KomOunanuu ten Bpamenus u MHOTOIPaHHHKOB. MHOTOIpaHHHK, ONHCAHHEI 0KOJIO cepsl, chepa,
L~ | BUMCAaHHAs B MHOTOIPaHHHK, HITH TEJI0 BpalleHHS i



I e
6.6 omsitue 06 oGbéMe. OCHOBHBIC cgoiicTBa OOBEMOB TEIl
; o, O6BEM IIMHE/PA, Konyca. O6bEM mapa ¥ IIOMAR cdeprr |

[lonoGHBEIE Tejia B MPOCTPAHCTBE. COOTHOIIEHAS MEX1y IUIomaiIMu noBepxHocTel, 00bEMaMH ‘

 napasuienenyne/a u CeJCTRAA U3 H

; Teopé;a o6 obnEMe r[pf[MOYl‘Oﬂ.BHOI‘O—\

o0

sazad

CxaysipHOe TPOH3BEICHNE BEKTOPOB. BrruucieHde yrios

o7
T0/I00HBIX TEl - -
6 Sﬂ Ceuennsi IMmHApa (NapauienbHo H HEepPIeHIUKYIIPHO ocH), CedeHHs KOHycCa (mapannenbHoe
\,'__ (OCHOBAHHIO  NPOXOAIIEE HEPes  BepLIMHY), CedeHMA mapa
BexTop Ha IIOCKOCTH ¥ B TPOCTPAHCTBE. CrnoxeHue ¥ BEIYHTAHH
6.9 | ma umcno. Pa3noxeHHE BEKTOPA IO TpéM HEKOMILIAHAPHBIM BEKTOPAM. [IpaBuio mapajuieennnesia.
Pemenue 3a/1ay, CB3aHHBIX C PAMCHEHHCM NPaBHIT JieficTBHI C BEKTOpaMH
[IpsmMOyrosbHAs CACTEMA KOOpIHHAT B npoctpaHcTBe. KoopuHATEI BEKTOPa.
6.10 KOOp/IMHATAX. YTOJI MEXIy BEKTOPaMH.
MEXKILy MPSMBIMH H TLIOCKOCTAMH. KoopruHaTHO-

€ BEKTOPOB. VMHOKEHHAE BEKTOpaA

[IpocTeiiinue 3a7a4d B

BGKTOpH_in:I METOJ IPH pelICHHH reOMETPHICCKHX




ITPOBEPSIEMBIE HA EI'3 I10 MATEMATHKE TPEBOBAHUSI K
PE3YJIbTATAM OCBOEHMSI OCHOBHOIA OBPA3OBATEJLHOMN
IIPOI'PAMMBI CPEAHEI'O OBIIETO OBPA30BAHUSA

Ko
I OIIBB N— IIposepsiembie TpeGoBanus K NPeIMETHLIM Pe3yILTATAM O0CBOEHHS 0CHOBHOIL
poBep obpasoBaTe/bHOM NPOrpaMMeI cpeaHero obmero oGpazoBanus
| TpeboBaHus

Brianenne metonamu foxasatenscrs, AITOPHTMAMU PEMIeHUs 3aad; yMEHHE HOPMYITHPOBATS i
ONCPHPOBATh NMOHATHSMH: OIpENENCHHE, aKCHOMA, Teopema, CIIEICTBHE, CBOMCTBO, MpH3HAK,
AOKa3aTeIbCTBO, PaBHOCHILHBIE (OPMYIHPOBKH; IPAMEHSTH HX] yMeHHe (opMysHpoBaTh
00paTHO® H NPOTHBOMONOKHOE YTBEDXKJICHHE, TIPUBOAUTL IIPUMEPHI W KOHTPIIPHMEPEL,
HCIIONB30BATE METOA MATeMATHYECKON MHAYKIHH; IIPOBOIHTH JOKa3aTelIbHbIE PACCYKICHHAS
TP DCIICHHH 33724, OLCHMBATh JIOTHYECKYIO IPABHIIHHOCTE PacCy:XIeHuil; yMmeHue
OTIEPHPOBATE MOHATHAMH: MHOKECTBO, IIOJMHOMKECTBO, ONepaluy Hall MHOXKECTBAMH; YMEHHUe
HCIOIb30BaTh TCOPETHKO-MHOKECTBEHHEIH ANIapar i OMHCAHMS PEANLHBIX IIPOIECCOB U
SBICHHH M IPH peICHWH 3ajad, B TOM YHCIe H3 ApYTHX y4eOHEIX NPEeIMETOB; YMeHHe
ONCPUPOBATE NMOHATHAMH: Ipad, CBA3HBIA rpad, mepeBo, muK, rpad Ha IIOCKOCTH; yMeHHe
3a/laBaTh W OMHCHIBATH Ipadbl Pa3sIMYHEIME CIIOCOGAME; HCIIOIB30BATE rpadbl pu permeHuw
3a1ay

YMeHHe OnepHpoBaTh MOHSTHSIMH: HaTypallbHO® 49HCJI0, LEJI0€ YMCIIO, CTENEHb C IeJIbIM
[IOKasaTelleM, KOpeHb HaTypalbHOM CTENeHH, CTEmeHb ¢ PaHOHAILHEIM MOKA3aTeNeM, CTeneHb
C ICHCTBUTENEHBIM [I0Ka3aTelIeM, norapum 4ucna, cumyc, KOCHHYC H TaHI'€HC IIPOHM3BOIBHOTO
9HCIa, OCTaTOK II0 MOIYIIO, pPalHOHAIBHOE HHCIIO, HMppalHOHAIBHOE YHCIO, MHOJKECTBA
HaTypalbHbIX, NENBIX, PAllHOHANBHEIX, JEHCTBHTEIBHEIX 9UCEN, YMEHHE HCIOIb30BaTh
NIPH3HAKH JICTUMOCTH, HAHUMEHBIIMH OOIMMH NeTuTeNs H HauMeHblee obmee KpaTHoe,
anmroput™M EBKIMIa NpH pemeEmH 3amau; 3HAKOMCTBO c PA3IiYHBIMA O3 IHOHHBIMH
CHCTEMAaMH  CHNCICHHS; YMEHWE BBIIONHATH BEIYAC/ICHHE 3HAYCHII H 1npeoOpa3oBanus
BRIDRKEHHH CO CTemeHAMH u Jjorapudmamu, npeoOpa3oBanus  pOGHO-PAHOHATBHEIX
BBIDAKCHHH; YMEHHE OIEPHPOBATH MOHATHUSIMHU: IIOCJIEIOBATEIIBHOCTD, apHU(MeTHIeCKas
[IPOrpecCHsi, TeOMETPHYECKAT MPOrPecCHs, BeCKOHEYHO yObIBaromass reomerpmueckas
TIPOTPECCHsl; YMEHHE 3a/1aBaTh I0CIeN0BATEIBHOCTH, B TOM YHCIE C [IOMOIIBIO PEKYPPEHTHBIX
(hopMyJT; yMeHHe OnepHpOBATh MOHATHIMH: KOMILIEKCHO€ YHCJIO, CONPSHKEHHBIE KOMIIJICKCHEIE
dHCa, MOIYIb M apryMEHT KOMIUIEKCHOTO YHCIa, dopma 3zammcn KoMIUTEKCHBIX wmcen
(reomerpuueckas, TPUTOHOMETpHYECKas u  anrebpamdeckas); ymeTs [IPOU3BOIUTE
apu(pMeTHIecKue AEHCTBHS ¢ KOMILIEKCHBIMH HC/IaMH; IPHBOAMTE IIPHMEPEI HCTIOMb30BAHHUS
KOMIUIEKCHBIX THCEII; OIEPHPOBATH NMOHATHIME: MaTpHNa 2X2 1 3%3, onpexenuTens MaTpHIEL,
I'COMETPHYECKHH CMBICIT OTIPE e TUTENS

YMeHue oOnepupoBaTh MOHSTHSMH: PAllHOHANLHBIC, HMpPpAlHOHANBHBIC, [10Ka3aTelIbHbIE,
CTCNCHHEIE, JOrapH(MUYECKHE, TPHIOHOMETPHIECKHE YPaBHCHHS W HEPABEHCTBA, HX CHCTEMBI;
YMEHHE ONCPHPOBaTh MOHATHAMH: TOXKJIECTBO, TOXKICCTBEHHOE npeobpasoBanue, ypaBHeHHe,
HEPABCHCTBO, CHCTEMA YPABHEHUH U HEPABEHCTB, PaBHOCHJIBHOCTE YpaBHEHHH, HEPABEHCTB W
CHCTEM; YMCHHE DEIIaTh YPABHEHMS, HEPABEHCTBA H CHCTEMEI C TIOMOIIBI0  Pa3/INYHbIX
IIPUCMOB; pellaTh ypaBHEHHUS, HEPABSHCTBA M CHCTEMEI C [apaMeTpoM; PUMEHSTh YPaBHEHHs,
HEPAaBCHCTBA, MX CHCTEMBI U PEINEHUS MATEMATHUYECKHX 3a71a9 M 33/1a9 H3 pPas/M9HBIX
obacTelt HaYKH H peaTbHOI KH3HK

YMeHue onepupoBaTh HOHATHSIMA: (byHKIHS, Y&THOCTE QyHKImA, neproanIHOCTS byuakmy,
OTPaHMYCHHOCTh (YHKIMH, MOHOTOHHOCTE dyHKUEH, SKCTpeMyM (YHKIMH, HamGolbmee H
HAUMCHBINICC 3HAYCHHA (QYHKIMM HA HPOMEKYTKE, HEIIPDEPEIBHAA (DYHKIHSA, ACHMITTOTEI
rpaguka QyHKIME, neppas u BTOpad NPOH3BOJHAA (DYHKIMH, TeOMETPHYECKHIT U busugeckmit
CMBIC]I IPOU3BOJHOM, IEPBOOOPa3Has, ONpeNe e b HHTErpan; yMeHHe HaXOJ(UTh aCHMITTOTEL
4 rpaduka QyHKnEM; yMeHHe BErUmMCIIITH ITPOU3BOMHBIE CYMMBI, IIPOH3BEAECHHS, YACTHOIO W
KOMMO3MIME (QYHKIWH, HAXOAWTh ypaBHEHHE KACATEIBHON K rpaguky ¢dyHKOME; yMeHHE
HAXOZHUTE MPOM3BOIHBIC SICMEHTAPHEIX (DYHKIMIL; YMEHHE HMCIIOIB30BATE IIPOU3BOAHYIO JUIA
HCCNIeIoOBaHus QYHKIMH, HAXOIUTh HAHOGObIIHE 1 HaNMEHBIINE 3HAICHHA QYHKUHH; CTPOHTE
rpaduKu MHOTOWIEHOB C HCIIONB30BAHHEM anmnapara MaTeMaTHYCCKOro aHalW3a; IPHMEHSTH
TIPOM3BOIHYIO UL HAXOXJICHHA HAWIYYINEro pelleHHs B OPHKJIAIHEIX, B TOM dHC/E
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HOMOIIIBEO MHTErpaya; MPHBONTE NPUMED
epeHIHanbHBIX ypaBHEHHUI

YMeHHEe OIIEpHPOBATh

(yHKIES, TPUTOHOMETpHYECKHE (YHKIHH,
hyHKIHUH, BBITIONHATE npeobpazoBaHud TP
3aJad W3 peaNbHOH JKU3HH; BBIp@XKaTh

mapameTpamy; u3o0pakath Ha KOOP/IMHATHOM I
HEpABEHCTB M UX CHCTEM

CHCTEMBI 110 YCIIOBHIO 3aa4H,

3aaud, MCCIENOBATh IOCTPOCHHBIC MOZCIH
HHTEPIPETHPOBATH TIOJTyYEHHBIHA pe3y/bTar

BI MATEMaTHIECKOTO MoJleIApoBaHuA C [TOMOIIEIO

oKasaTeNpHAs M JorapupMHHecKas (hyHKIHY,
abukoB (HyHKIHHA,
M3ydeHus POLEeCccOB H saBECHMOCTEHE, TP PeIIeHMHM 33121 U3 IPyrHx yueQHBIX TPEAMETOB U
dopMyamMH  3aBHCHMOCTH  MEJILY BEJIMIHHAMM,
HCIIONB30BATh CBOHMCTBA U TPAadHKH dysxuui U1 pemeHns ypaBHEHHi, HEPABEHCTB H 3a/1ad C
JIOCKOCTH MHOJKECTBa DEIICHWH ypaBHEHHH,

VMeHHe pelars TeKCTOBBIE 3a/la i pasHbIX 0B (B TOM YHCIIe Ha IPOLEHTBL, 10K ¥ HaCcTH,
Ha BEKeHHe, paboTy, CTOMMOCTD TOBApOB H yCIIyT, HAJoTH,
JIMYHBIMH ¥ CEMEHHBIMHU huHAHCAMH); COCTABIIATH BBIPAIKCHHA,
HccneoBaTh
NPaBAOTONO0HOCTE  PE3yIbTATOB; yMEHHE MOJIETUPOBATh DEAIBHBIC CUTyalliHl Ha S3BIKE
MATEMATHKH; COCTABIATH BHIPOKCHHS, YPABHCHM, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO

—

nomsTusvu: rpaduk dyHKuuE, oGparHas dyHKIHA, KOMITO3HIAS
yHKI¥H, THHCHHAT byHKIEs, KBaOpaTHIHAS dyHKIHs, PaHOHAIbHAL (yHKIHS, CTENCHHAs
o6parHble TPUTOHOMETPHICCKHE byHKIAH,

yMeHUE CTPOUTH rpaQuKH  H3YHEHHBIX
HCIIONB30BaTh TPaQHKH UL

3ajayy u3 00NacTH yIpaBICHHA
ypaBHeHHs, HEPABEHCTBA M HX
[OJIyUeHHOe pemieHHe M - OLCHHBATh

¢ HCHONB30BAHMEM ammapara anredpsl,

HapMeHbIIee 3HAUEHHd, pasMax, IHMCIepCHd,
yMEHHE H3BJICKATD,
juarpaMmax, rpadukax,
Ipe/ICTaB/sTh HHPOpPMAIMIO ¢ MOMOIIBEO

VMeHHe OIepHpOBaTh MOHATHAMH: CpefHee apH
craHapTHOe OTKJIOHEHHE YHCIIOBOTO nabopa,
MHTEpIPeTHPOBaTh HHPOPMALHIO, Ipe/ICTABIICHHYIO
OTpaXKAIOIIYI0 CBOHCTBA PEajlbHBIX IPOIIECCO
TaGIMIl B AMArpaMM; HCCIe/0BaTh CTATHCTHHUCCKHS
JaHHble, B TOM HYHCIE C TPUMCHCHHEM rpaduuecKnx METONOB M SNEKTPOHHEBIX CPEeACTB;

dMeTHUEeCKOe, MEAMaHa, ganboplee M

B Tabnumax, Ha
B U SIBICHWNA,

‘ rpadgudecKy HCCIe0BaTh COBMECTHBIE HAGMOAEHMS C TIOMOMIBIO AHarpaMM pacceuBaHus H ‘

JUHEHHON perpeccun

VMeHHEe OIepHpOoBaTh IMOHATHIMH: CydaiHbIH
|cnyqaﬁnoro coOBITHS;

BEpOSTHOCTH, (QOPMYITY bepnyuy,
BEPOATHOCTH peabHbIX COOBITHIA;
pacrpejienieHue BEPOSTHOCTEH,
OTKJIOHEHHE CIIydaiHOH BETMIHHBEI,
[TOKA3aTeIBHOI0 ¥ HOPMAlIbHOI'O pactpeieIeHuH;
pacrpesielleHuii Ut peleHus 3ajat,
METOIBl BHIOOPOMHBIX HCCIEJIOBAHMH; YMEHHE

| MOTyYeHHBIA pe3yJbTar

kombunaTopusie  GaxTsl H  (QOPMYIB, OUCHUBATH
yMeHHe ONepUpOBATh MOHATHAMH: cydaifHas BENUYMHA,
MATEMATHUECKOE OXKHIAHHME, JMCIEpCHs H CTaHJapTHOC
(yHKIMA pacIpeeNeHus U IIOTHOCTH PAaBHOMEPHOTO,

3HAKOMCTBO C IOHATHAMH: 3aK0H OONBIIMX HHCEI,

GOMBIIAX THCEN B TIPHPOAHBIX W OOMIECTBEHHBIX ABICHIAX
coyeTaHMe, epecTaHoBKa, TUCIIO0 coyeTaHuM, YUCIO MEePECTaHOBOK;
IpUMEHSTh KOMOMHATOPHEIC daxTel ¥ pacCyxieHus UL

BEPOSATHOCTH peaIbHBIX COBBITHIL; COCTABIATH BEPOATHOCTHYIO

ciayJaiinoe coObITHE

OIIBIT H

yMEHHE BBIUHCIATH BEPOATHOCTH C MCIIONb30BaHHEM TpaduuecKux
‘Me'ronoa; npEMeHsATh (HOPMYIBl CIOKCHHA H yMHOKEHHUsSI BEPOATHOCTEH,

dopmyTy MOIHOH

YMCHHE KMCIOJIb30BATE cBOMCTBA U3YUCHHBIX

[PUBOMUTG NPUMEpE! MPOSBICHAA 3aKOHA
yMEHHE ONEPUPOBATh MOHATHAMH:
6unom HeloToHA; yMEHHE |
pemieHHs 3ajad; OLECHUBATH
MOZIeNTh ¥ HHTEPIPETHPOBATH

| VMeHHe OnepHpOBaTh TOHSATHIMA:

TouKa, IpSMas, IJIOCKOCTB, IPOCTPAHCTBO, OTPE3OK, JTyd,

BeNMYMHA YIJia, IUIOCKHH Yrol, [BYTPaHHBI YTOIL,

TPEXTPAHHBIA Yroil, CKpeIUBarOIIAecs

npsAMBle, MApaelbHOCTs W TIEp

[IEeHIMKY/APHOCTh IPSAMBIX H

IJIOCKOCTEH, Yroia MEXIY

TIPSIMBIMH, YIOJI MKy HPAMOH M IIIOCKOCTBIO, yron MeXAy TUIOCKOCTSMH, PaccTofHue OT
TOYKH 10 TUIOCKOCTH, PACCTOSHIE MEK/Y TpAMBIMH, PACCTOSHHAE MEKY IIOCKOCTAMHE; YMEHHE
HCIIONB30BATh TPU PELIEHHH 3a7ad H3yUCHHBIC baKTsl ¥ TEOpeMbl IUIAHAMETPHH; YMCHHE
OLIGHMBATH DPA3Mepbl OOBEKTOB OKPYKArOIEro Mupa; CTPOMTb MaTEMaTHYEeCKHE MOZCIH C
[IOMOIIIBIO TEOMETPHYECKAX TIOHATHH M BEJMYHH, peiuarh CBS3aHHbIE C HEMH IPAaKTHYECKUC
3aqa4yn

VMeHHe ONEpHpOBaTh MOHATHAMH: IIIOMALb urypsl, 00BEM urypsl, MHOTOIPaHHHK,
[paBMIBHENl MHOTOTPaHHHK, CUEHHE MHOTOTpaHHMKa, Ky0, Napaienenuues, MprUsMa,
mupamuna, GUrypa ¥ MOBEPXHOCTE BPAIICHM, MUJTMHIp, KOHYC, Inap, cdepa, miomanb cthepsl,

rrATTATL TARAAYITACTI TTANAMU TTRT TAWIMET KNnEVeA IMTATUHETINA N
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HapajlIe/enuIeN1a, THpaMu/Ibl, IPA3MBL, MTHIMEIPA, KOHyca, INapa, Pa3BEPTKAa MOBEPXHOCTH,
CCHCHHA KOHYCa W UAMHAPA, NapajlieNbHbIe OCH /I OCHOBAHHUIO, CEUCHHE miapa, IIOCKOCTb,
Kacaromascs cgepbl, IWIMHApPA, KOHyca; YMeHHe CTPOHTh CEYCHHE MHOTOIPAaHHUKA,
1300paaTh MHOTOTPAHHUKH, (GHUIYPEI H IIOBEPXHOCTH BPAIICHHUS, HX CEYEHHS, B TOM HHCIE C
TIOMOIIBIO  3JICKTPOHHBIX CPE/ICTB; YMEHHE NPHMEHSTH CBOHCTBA TCOMETPHYECKHX (Hryp,
CaMOCTOATENBHO (OPMYIIMPOBATE ONPE/ENEHHs H3y9aeMBIX uryp, BeIEBATATH rHIIOTE3EI O
CBOHCTBAX M IPH3HAKAX [€OMETPHUECKHX ¢uryp, o6ocHOBKIBATE WM OIIPOBEPraTh HUX; YMEHHE
MPOBOJUTE KIACCHGUKAIMIO (HIYyp IO paziMuHBIM TIPH3HAKAM, BEIOIHATH HEOOXOIHAMEIE
JOTIOIHATEIIBHBIE TOCTPOCHHS

11

YMEeHHE ONepHUpOBaTh NOHATHAMH: JBHKEHHE B IpOCTPAaHCTBE, NaApaLIETBHBIH IepeHoc,
CHMMETPHA Ha IUIOCKOCTH U B IIPOCTPAHCTBE, TIOBOPOT, npeoOpa3oBaHue 110400US, M0I0OHbIE
burypsr; ymemume pacrosHaBaTh papHEIE H nofo0HEIE (GUIYPBl, B TOM umCIe B IIPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOMb30BATh I€OMETPHYECKHE OTHOLICHHS NPH pPEUICHHH 3a/1a4;
HaxOMUTh reOMETPHIECKHE BEIMYMHEI (IUIHHA, yroI, mIomae, 006EM) pH pemenuy 3anay w3
ApYTHX Y4eOHBIX IpPEIMETOB M W3 pealbHOM KH3HH; YMCHHE BBIYHCIIATH T€OMETPHYECKHE
BEJIMYMHEI (AHHA, YTOJl, MIOMAh, 00bEM, MmIomans MIOBEPXHOCTH), HCHOIB3Ys H3y9IeHHBIE
dopmyel u MeTomel, B ToM wmcie: IUIOMmajk TOBEPXHOCTH IHpaMEbI, IPH3MbI, KOHyca,
[HIMAIpa, miomans chepel; o6béM Kyba, [IpAMOYTOJBHOIO NapasIeeIHIeNd, TUPaMHIEL,
HPHSMBL, TUIIMHADA, KOHYCA, IIapa; YMEHHE HaXOQNTh OTHOIIEHHE 00BEMOB N0J00HEIX QHryp

12

YMeHHe OnepHpOBaTh MOHSITHIMH: TPAMOYTO/IbHAA CHCTEMa KOOPAMHAT, BEKTOP, KOOPIMHATHI
TOYKH, KOOpAHHATEI BEKTOPA, CyMMa BEKTOPOB, IPOH3BEICHHAE BEKTOpa Ha YHCJIO, Pa3/IOKECHHE
BEKTOpa mo 0asucy, CKalsipHOe NpOM3BeCHHNE, BEKTOPHOC TPOM3BE/EHHE, YTON MEXKIY
BCKTOpaMH; yMEHHE HCTIONb30BATh BEKTOPHBIA H KOODIWHATHBI{ METOXN JULS peIneHus
TCOMETPHYECKUX 3a/1a4 H 3a/1a4 APYTHX y4eOHBIX IPEIMETOR

13

YMeHue BHIOMPATH TOXXONAIIHIL METOA Ui pEIICHHS 3aavyd; IMOHMUMAHWE 3HAYUMOCTH
MaTeMaTUKd B M3YYeHHHM NPHUPONHEIX H OOIIECTBEHHBIX IIPOIECCOB M SIBIICHWI; yMeHMe
Paclio3HaBaTk NPOSABJICHHE 3aKOHOB MAaTEeMAaTHKU B HCKYCCTBE, YMCHHE HPHBOIHTH IIPHMEDEI
MaTEeMaTHYCCKUX OTKPBITUH POCCHHCKON W MHPOBOif MaTeMaTHYeCKOM] HayK#u




NEPEYEHD DJIEMEHTOB COJIEP/KAHMS], [IPOBEPSIEMBIX HA EI'D

B 1[I0 MATEMATHKE -
_Kﬂl__‘ TlpoBepsieMblii 3JIEMEHT COACPRAHUI - e _j
1 Uucna ¥ BHIMUCICHUA - o n
1.1 | HarypanbHbIC H UEIIBIC ypcrna. [Ipu3HaKy JEIAMOCTH IEJBIX qHCeN =
12 | PanuoHANBHBIE  SHCTIA. O6LIKHOBEHHBIE H JISCATHYHBIC npoOH, TPOLEHTH, HecKoHEeUHbIe
“ | nepuorieckue ApodH I D i
13 Apmbmemscmi‘i KOpeHb HAaTypalbHOHM CTENCHH. JleiicTBus ¢ apA(QMETHICCKUMH KOpHSIMHA
HATYpalbHOH CTEICHU - ]
14 | Crenens C HeIbM rokasaresneM. CTeneHb ¢ paroHAIBHbM [0Ka3aTCICM. CpoiicTBa CTENCHH __\
15 CuHyc, KOCHHYC M TAHICHC HYHCIIOBOTO aprymeHta. APKCHHYC, AapKKOCHHYC, apKTaHICHC
- | YECIOBOIO apryMEHTa N |
1.6 | Jlorapudm =Hca. JlecsaTHYHBIE H HATYpPAILHEIC JOTapHMbI -
17 JleficTBUTEbHBIE — YHCIA. ApudmeTndeckue —omepanuun  C JefiCTBUTENIPHBIME  THCIIAMH.
[IpuOmmKEHHEBIE BRYHCICHN, IPABHIA OKpYyrJIEHHs], IPHKH/IKA K OLCHKA pesy ibTara BBIUUCIICHAN |
1.8 | IIpeoGpasoanue BbIpaKeHUH
1.9 | KoMmaekcHbie uucna -
2 VpaBHEHHs ¥ HEPaBEHCTBA -
2.1 I{enbie B ApoGHO-PALOHATBHEIE YPABHCHHAA -
2.2 | VppaunoHaibHbIC YPABHCHHA - -
2.3 | TpuroHOMETPUYECKUE yPABHEHUA -
2.4 || IMoxa3aTenpHEE U jlorapu@MUYecKue ypaBHCHHA
2.5 | Ilensle u mpoGHO-pAIMOHATLHEIE HEPABCHCTBA
| 2.6 VppauoHanbHEe HEPaBeHCTBA 4_‘
|27 [Toxa3aTenbHbIE | JIorapu(MUIeCKHe HePaBeHCTRA
2.8 | TpUroHOMETpHYECKHE HEPaBCHCTBA D
2.9 CHCTEMBI H COBOKYITHOCTH YPaBHEHUHI ¥ HEPABCHCTB -

2.10 | YpaBHeHHS, HEPABEHCTBA M CUCTEMBI C napaMeTpamMu 4{
2,11 | Marpuiia CHCTeMBI nuHeMHBIX ypaBHeHHil. Onpeaenureh MaTPHIbI ]
| 3 DyHKUMHA ¥ TpaguKH -
| 31 OynKIwEs, crnocoObl 3a1aHus dysximm. ['padux GyHKIHA. Baaumuo obparasie QyHKiuH. YETHBIC

¥ HeuéTHBIC (PYHKIAH. ITepuoueckne QyHKIAH

e

OGnacTs OmIpe[eNneHHs M MHOXKECTBO spavennit Qynxiun. Hyma QyHKIHH. ITpoMEXyTKH

3.2 3HAKOIOCTOAHCTBA, I [pOMEKYTKA MOHOTOHHOCTH dynxaa. MakcuMyMB! B MAHHMYMBL b yHKIHH.
‘HauGosbluee ¥ HAUMCHbIICE 3HadgeHue QYHKIMH HA IPOMEXYTKE ]

33 Crenennas QyHKIHA C HATYPATbHBIM H HEJIBIM nokasarenem. Eé coifcTsa 1 rpaduk. CBoHCTBA U
rpad UK KOpHs 1-0ii CTENCHH - 4{

3.4 TpurosomeTpryecKae GyHKIMH, UX cBoiicTBa U rpaduKH

A0 TTokazatenbHas 1 Jorapudmudeckas QyHKIMHA, HX cBoiicTBa U rpaduKH j

3.6 Toux# pa3peBa. ACUMOTOTEL rpadukos Qynxrmit. CBOHCTBA yBKImii, HeIPEPHIBHBIX HA OTPE3KE

3.7 TToceoBaTeIbHOCTH, CIIOc0o0b! 3a/IaHus [OC/IeN0BATENEHOCTEN

3.8 ApudMeTHyecKas ¥ TeOMeTpUIECcKas TPOrPECCHH. ®opmyIia CIOKHBIX IPOLEHTOB N

| 4 Hagana MaTeMaTHYecKOro aHarmsa -l

4.1 TIpoussoanas pyHKiyH. [IpoH3BOAHBIC STEMEHTAPHBIX (yHKIHiH |

42 [IpuMeHeHHEe NPOM3BOAHON K HCCIEIOBAHHIO dyHKIEE HA MOHOTOHHOCTH M OSKCTPEMYyMBI.
Haxosxmenue HapboJbIIero ¥ HAUMEHBIIEr0 3HA9CHAA (G yHKIIM HA OTPE3KE

4.3 ITepoobpasuas. MnTerpan

| 8

MuoskecTBa H JIOTHKA |




3.1

MHOKeCTBO, onepanyy HaJl MHOKECTBAMH. Jmarpammer Ditnepa — Benna

5.2 Jloruxa
6 BepositHOCTS ¥ cTraTtHcTHEKA
6.1 OmnmcatenbHas cTaTHCTHKA
6.2 BeposrtrocTts
6.3 Kombunaropuxa
7 ["'eomerpus
1.1 ®urypsl Ha UIOCKOCTH
72 IIpsiMBIe B TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanauku
7.4 Tena u moBepXHOCTH BpameHwst
7.5 | KoOpIHHATEL M BEKTOPEI




YYEBHO-METOIUYECKOE OBECIIEYEHHE
OBPA30OBATEJIbBHOT'O IIPOIIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI AJISA YYEHUKA

1. Maremaruka. ['eomerpusi; 10 knace. yriuybienHoe ofydenne Mepamsik
A.T"., Homuposckuii JT.A., ITonskos B.M.; non penakuueit ITogonsckoro B.E.
Ob6mecTBo ¢  orpaHMYeHHON  OTBETCTBEHHOCTHEO M3narensckuii  uenTp
«BEHTAHA-TPA®y; AKIHOHEpHOE o01mecTBo «M3narenscTBO
«IIpocBemienuey.

2. Marematuka. I'eomerpus; 11 xmace. yriybnennoe o6ydenue Mepaisk
A.I'., Homuposckuit JI.A., Tlonskos B.M.; nox penaxmweit ITononsckoro B.E.
O6mectBo ¢ OTPaHHYCHHONW OTBETCTBEHHOCTHIO M31aTeNbeKui LEHTP
«BEHTAHA-TPA®; AKIIHOHEpHOE 0011IeCTBO «H13narenscTBO
«IIpocBemenney

METOAUYECKHUE MATEPHUAJIBI A YIUTEJIS
1. E.M. Pabunosuu. 3amgauu u YIPaXHEHHS Ha TOTOBBIX 4YepTHxkax. 10-11
Knaccel. ['eomerpus. Mockpa. «Mnekcay.
2. AIL Epmosa, B.B. T'ono6oponsko. CaMOCTOSTEMbHER | KOHTPOJIbHBIE
paborsL. 'eomerpus 10-11. Mocksa. «Mnekcay.
3. AL Epmoga, B.B. I'omoGoponeko. VertHEle mpoBepouHble U 3aueTHEE
paborts! 1o reomerpum st 10-11 wacea. Mocksa. «Unekcay.

LU PPOBBIE OFPA30OBATEJIBHBIE PECYPCBI H PECYPCHI CETH
HUHTEPHET

1. https://resh.edu.ru/

2. https://rustest.ru/

3. https://fipi.ru/

4. bubnuorexa I{OK https://Mouypoku.pd/

5. https://lesson.edu.ru/




