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NMOSACHMUTEJILHASL 3AIIMCKA

['eoMeTpHs SBIACTCSA OIHUM H3 Ga30BbIX KypcoB HA YPOBHE CPEIHETO obmero 06pasoBaHus, TaK KaK
obecreunBaeT BO3MOKHOCTb H3yHCHUA JMCITUTLIHH eCTEeCTBEHHO-HAYYHOW HAIpPaBJIEHHOCTH H HpeMETOB
FYMaHHTAPHOTO ITHKJIA. [10CKOJIBKY JIOTHYECKOE MBILIICHAC, hopMupyemoe NpH H3yHeHHHA 06 y4arOIAMHCH
[IOHSTHIHBIX OCHOB TeOMETpHH, IPH OKa3aTehCTBE TEOpEM H IOCTPOCHHH [eTIOYKM JIOTHYCCKHUX
YTBEpXJICHHH MpH PeIICHAN reoMETpUYECKUX 3anad, yMEHHME BbUIBAIath H ONpoBeprarh THIOTE3B!
HEMOCPE/ICTBEHHO HCIIONMB3YIOTCA  MPH peliesuH 3azad cCTECTBEHHO-HAYYHOTO 1LMKJNE, B YacTHOCTH
(u3nHuecKux 3az1at.

[lens OCBOEHMS TPOrpamMMBI yaebuoro Kypea «I'eomeTpus» Ha yray0néHHOM YPOBHE — PasBHTHC
MHIABHIYaIBHBIX criocoGHOCTell  OOYdYAIONMXCs TPH  H3YHCHHH reoMeTpHH, Kak COCTABJLIIOMIEH
npeMeTHOH 00MacTH «MareMaThka ¥ HHPOPMATHKA) ICpe3 obecrieueHHe BO3MOKHOCTH npuoOpeTeHH U
Jcrionb3oBanyd boree TIyOOKHX reOMeTpHYECKHX 3HAHUH H NeHcTBAl, CHeNMpUIHEIX TEOMETPHH, H
HeOOXOMMMBIX JULL YCIEIIHOTO npobeccHoOHaTEHOT0 obpazoBaHus, CBS3aHHOTO C HCIIOJIE30BAHUEM
MaTEMaTHKH.

[IpropHUTETHRIME 3aJadaMi  Kypca reoMeTpuy Ha YTIYONEHHOM YPOBHE, pACIIMPAIOMIME U
YCHJIMBAIOIIUMH KypC $a30BOTO YPOBHS, ABJIOTCA:

pacIIMpeHHe MpPeJICTABICHHAA O reoMETpHM KaKk 4YacTH MHpOBOH KYyJIBTYpPhl H (hopMHpOBaAHHE
OCO3HAHHS B3aHMOCBS3H T€OMETPHH € OKPYKAIOMIHM MHUPOM;

dopmupoBanye TPEJICTABICHIL O IPOCTPAHCTBEHHBIX (QHUrypax Kak o BaKHEHIIMX MaTEeMaTHUYECKUX
MOJIEJISIX, TO3BOJISIONIAX ONUCHIBATE 1 H3ydaTh pasHble SBJEHHS OKPYKAIOWIEro MUPa, 3HAHWE MOHATHIHHOTO
anmapaTa 1o paszueny « CTepeoMeTpi» yaeGHOTO Kypca FeOMETPHH;

hopMupOBaHHE YMEHHS BIAICTH OCHOBHBIMH TIOHATHSMM O NPOCTPAHCTBEHHBIX durypax H HX
OCHOBHBIMH CBOMCTBAMH, 3HAHUE TCOPEM, dOpMYT B YMECHHE HX IPUMEHATH, YMCHHA JOKa3bIBaTh TEOPEMBI
1 HAXOJIATH HECTAH/IAPTHBIE CIOCOOBI PEIICHHA 3aat;

dopMupoBaHKE YMEHHS Pacro3HaBarh Ha yepTexKax, MOJIENAX U B PealbHOM MHPE MHOTOT'PaHHMKH U
Tena BpaIeHus, KOHCTPYHPOBATE reoMeTpUIECKHEe MOJIEIIH;

dopmupoBaHAe TOHUMAHH BO3MOYKHOCTH AKCHOMATHIECKOro IOCTPOCHHUA MaTeMaTHUECKHX TEOpHH,
dhopMuEpOBaHHE MOBUMAHHAS POJIH AKCHOMATHKH IIPHU TIPOBEICHUY paccyKIeHHH;

dhopMHEpOBaHKE YMEHHS BIANCTH METOIAMH JOKA3aTeNbCTB M AJTOPATMOB PCIICHHA, yMEHMS HX
[IPHMEHATh, TPOBOJMTH JOKA3aTe BHEIE paccy /JIeHUs B XOJI¢ PeIICHHA CTepeOMeTPHUECKUX 3a1a4 ¥ 3a/1a1 C
IPaKTHYECKIM COJICPIKAHHEM, dopmupoBaHue MpEACTaBICHAA O HEOOXOIMMOCTH JIOKA3aTeNnbCTB [IPH
0BOCHOBAHMH MAaTEeMaTHUYECKHX yTBEpKICHUN M PONH AKCHOMATHKH B IPOBEICHAN  ASHYKTHBHBIX
pacCyKICHUH;

pasBUTHE M COBEPLICHCTBOBAHHE HHTEUIEKTYyaTbHBIX ¥ TBOPYECKHX criocobHOCTEH 00yJarOIIHXCH,
TO3HABATENBHOM AKTHBHOCTH, HCCIEA0BATEIbCKIX yMeHUH, KPUTAYHOCTH MBIILICHI, uHTEepeca K
H3YYEHUIO TEOMETPHH;

(GopMHPOBAHHE (yHKIEOHANBHON TPaMOTHOCTH, pENIeBaHTHOH TeOMETpHH: YMEHHA pacrio3HaBaTh
IPOSABIECHHS TEOMETPHICCKIX [OHSTHH, 0OBEKTOB 1 3aKOHOMEPHOCTEH B peaybHbIX JKH3HEHHBIX CUTYalnaX
¥ Tpd U3ydEHHH JApYrux yueOHBIX TPEMETOB, NPOABICHHA 3aBHCHMOCTEl W 3AKOHOMEPHOCTEH,
MOJIE/TUPOBAHHS PEAlbHBIX CHTYaIlHH, HCCICI0BARIT [IOCTPOEHHBIX MOJeNIeH, HHTEpIpeTalii [OJy49E€HHBIX
pe3yIbTaToB.

OCHOBHBIMHE COJIepKaTelbHBIMHA JIHHUAMH yaebnoro Kypea «I'eoMeTpHs» B 10—11 xaccax ABJLSIOTCS:
«IIpsMbIe ¥ TLUIOCKOCTH B MPOCTPAHCTBE, «MuororpasHuKn», «Tena BpareHHs», «BeKTOpbl H KOOPAUHATEI
B [IPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBED.

ChopMyTHPOBAHHOE BO ®r'OC COO tpebopanue «yMETh ONEPUPOBATH MOHATHAMILY, pelieBaHTHBIMU
reoMeTpUH Ha YIIyOn€HHOM YpOBHE o6yuenms B 10-11 kmaccaX, OTHOCHTCA KO BCEM COIEpIKaTeILHBIM
JmEMAM yueOHOro Kypca, a (OpMHpOBAHHME OTMYECKMX YMEHHH pacmpesiensercs He TOJBKO IO
coflepKaTeNbHEIM JIMHMAM, HO H IO rolam ob6yuenns. CozneprxaHue o6pa3zoBaHus, COOTBETCTBYIOLICE
IpeJIMETHBIM PE3YNbTaTaM OCBOCHHA denepanbHoit pabodeil mporpaMMel, pacmpelenéHHBIM 10 TojiaM
oGyuenus, CTPYKTypPAPOBAHO TaKhM o6pa3oM, 4TO6bI KO BCEM OCHOBHBIM, IPUHIMIHATBHBIM BOIPOCaM
o6yugarommuecs 06pamanmich HEOAHOKpaTHO. 10 TO3BOJIAET OPraHM30BaTh OBJNAJCHHE TEOMETPHHCCKIMA
MOHSTHAME W HABBIKAMH  IOCIENOBATENBHO M MOCTYTaTeNbHO, C  COOMONEHHEM MpUHIAIA
[IPEeMCTBEHHOCTH, @ HOBBIC 3HAHHA BKIIOYATh B OONIYIO CHCTEMY TI'€OMETPHHYCCKHX Tpe/ICTaBNIeHHH
oOygaromn¢xcsl, pacupsAL 1 yrny6msis eé, oGpasys NpOIHbIC MHOKECTBEHHBIE CBSA3H.

Ilepexoz K H3Y4CHHIO TEOMETPHH Ha yry6n&HHOM YPOBHE MO3BOJIACT:



CO3MATE yCIoBHA 11t muddepennuanun obydenmus, TIOCTPOCHAS UHIMBHIYATbHBIX 06pa30BaTEbHEIX
IporpaMM, 00ecreduTs yriyGnéHHOe H3ydeHme TCOMETPHH Kak COCTaBImOme! y4eGHOro mpemmera
«MatemaTukay;

NOJTOTOBHTE OOYYAIOIIUXCSH K MPONOIIKEHHIO H3YHCHUA MATEMaTHKH C y4&ToMm BiGopa Gyymeit
npogeccut, 06ecIeInBas MpeeMCTBEHHOCTD MEKTY OOIIMM H IIpo(ecCHOHATEHEM obpasoBanuem.

Ha wusyuenne yueGnoro Kypca «['eomerpusy Ha yrmy6néamom YpoBHE oTBOauTCHE 204 yaca: B 10
Knacce — 102 vaca (3 waca B menemo), B 11 xracce — 102 gaca (3 gaca B HenemO).



COJIEPKAHUE OBYYEHMUS

10 KJIACC

[psiMbie U IIOCKOCTH B NpoCTPaHCTBE

OCHOBHBIE TOHSTHS CTEPEOMETPHH. Touka, mpsMas, IIOCKOCTD, npocTpaHcTBo. [IoHATHE 06
AKCHOMATHYECKOM TIOCTPOEHHH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH 1 CIIEICTBHS U3 HUX.

BsapMHOE DACIONOXKEHHE MPAMBIX B TIPOCTPAHCTBE:  IEPECEKAIOMMECs, napauiensHbe  H
CKpeIABaroIHecs NPIMBIC. [IpH3HaKA CKPEIABAIOTIAXCS MPAMBIX. [TapauiebHOCTD NPAMBIX U UTOCKOCTEH
B [POCTPAHCTBE: NapaLICTBbHBIC TPIMBIC B IPOCTPAHCTBE, HAPAJLICIBHOCTE TPEX TPSMBIX, NapallIeTbHOCTE
OpsiMOii ¥ TUIOCKOCTH. [TapaienbHOE M IEHTPAIBHOS [IPOEKTHPOBAHHE, p3o6paxenne Quryp. OCHOBHBIC
cBOiicTBa IapaieIbHOTO ITPOEKTHPOBAHHA. Uzobpasxenue GQuryp B MapaUieTbHOA MPOCKIHH. Vsl ¢
COHAMpABJICHHBIME CTOPOHAMH, YTOI MeXIy NpPSMBIME B IPOCTPAHCTBE. [TapannenbHOCTh TUIOCKOCTEH:
napauieTbHBIE TIIOCKOCTH, cBoiicTBa MapajIeIbHBIX rockocTei. IIpocTeiimue NpOCTPAHCTBEHHBIC (urypsl
Ha TUIOCKOCTH: TeTPasp, Napajlie/enumes, IoCTPOCHHE CEeueHHUH.

TlepneHauKy/pHOCTD npAMO# ¥ IUIOCKOCTH: TepICHIUKYIAPHBIC IPSIMBIC B IPOCTPAHCTBE, HPAMBIC
napaiieNbHbIe B NepreHMKYIAPHBIE X [UTOCKOCTH, TIPU3HAK MNEPUCHIMKYISPHOCTH npAMO M IUJIOCKOCTH,
TeopemMa O TPAMOM epIeH/AKYIAPHOH ILIOCKOCTH. OpTOroHATEHOE MPOEKTHPOBAHHE. [TepreHIUKYIIp H
HAKJTOHHBIE: PAcCTOSHEE OT TOYKH /0 TIOCKOCTH, pAcCTOSHHE OT MPSMOH 1O TIOCKOCTH, npoeKuus GUrypel
Ha TUIOCKOCTB. IlepneHIHKYIAPHOCTD MOCKOCTel: [pH3HAK NEPHeHMKYIAPHOCTH JBYX TUIOCKOCTEH.
Teopema 0 TPEX NEPHEH/HKYIAPaX.

Vsl B IOPOCTPAHCTBE: Yroia MEMKIY mpaMOit M TIIOCKOCTBEO, JIBYTpaHHBIH yTOJI, JUHENHBIA YTOI
JIByTpaHHOro yria. TpéxrpaHHbIi H MHOTOTPaHHbIC yriael. CBojicTBa IIOCKMX YIJIOB MHOT'OIPaHHOTO YT/a.
CpoffcTBa IUIOCKHX M JBYIDaHHBIX YIJIOB TPEXTPaHHOro yIia. TeopeMsl KOCHHYCOB M CHHYCOB ULA
TPEXTPaHHOro yria.

MuororpaHHAKH

Buasl MHOTOTPAHHAKOB, pPasBEPTKa MHOrorpaHHuka. Ilpusma: n-yrolbHad npu3Mma, IpsMat H
HAKJOHHAS TNpM3MBL, OOKOBad H TIOJHAA noBepxHOCTh Tpu3mbl. [Tapamnerenunes, IPSAMOYTOJIbHbIA
napaJuielienune 1 ero cBojicTBa. Kparuajinmie myTH Ha MOBEPXHOCTH MHororpanHuKa. Teopema DHinepa.
ITpocTpaHCTBEHHAA TEOpeMa [Iudaropa. IIupamupa: n-yroibHasi NEpamMuza, IpaBAIBHAT H yceuéHHasd
mapamuzpl. CBOHCTBA pébep 1 OOKOBBIX rpageil MpaBHIbHOM MHPAMHIBL. [IpapHibHEIE MHOTOTPAHHHMKH:
IpaBHMIIbHAS IPU3MA U PaBUIIbHAA nEpaME/a, IpaBHIbHAA TPEYTONbHAA MEpaMuia i IPaBHIbHBIH TETPadap,
Ky6. [IpeacTaBieHHe O MPaBUIBHBIX MHOTOTpaHHMKAX: OKTas/Ip, AOACKASp 1 HKOCadIP.

BEramc/IeHHe 3IEMEHTOB MHOTOI PAHHHUKOB! péGpa, MaroHaiy, yribl. [Lromaas 6OKOBOM MOBEPXHOCTH
¥ [OJHOM TOBEPXHOCTH IIPSMOI TIPHU3MBL, MI0MIajb OCHOBAHHMH, TeopeMa 0 G0KOBOH MOBEPXHOCTH ITPSIMOM
npuaMmer. [lnomans GOKOBOH MOBEPXHOCTH 1 [IOBEPXHOCTH IPABUIBHON MMPAMHIIBL, Teopema 0 IJIOIIAIH
yCeuE€HHON THpaMH/IBL.

CuMMeTpHsl B IIPOCTPAHCTBE. DJIeMEHTH CHMMETPHE MPABUIBHBIX MHOrOrpaHHHKOB. CuMMmeTpusi B
[IPAaBHJIGHOM MHOTOTPaHHUKE: CHMMETPHI napasuTesenuiea, CHMMETPHs IIPaBUITbHBIX IpHU3M, CHMMETPHSA
paBUJIBHON MHPAMUIBL.

BexTOpbl H KOOPAHHATHI B MPOCTPAHCTBE

[lonsrus: BEKTOpP B IPOCTPAHCTBE, HyJIeBOM BEKTOp, [UIMHA HEHYJICBOTO BEKTOpa, BEKTOPBI
KOJUTHHEapHble, COHAIPABJICHHBIC H [IPOTHBOTOJIOKHO HANPABICHHBIC BEKTOPBI. PaBeHCTBO BEKTOPOB.
JleifcTBHSA C BEKTOpAMHM: CIOKEHHC H BLIUMTAHME BEKTOpOB, CyMMa HECKONBKHX BEKTOPOB, YMHOKEHHE
BekTopa Ha umcino. CBOMCTBA CIOKCHHA pekTopoB. CBOMCTBA YMHOXCHHS BEKTOpAa Ha yucno. Ilonarue
KOMILTaHapHBIe BeKTOpsI. [[pH3HAK KOMILTAHAPHOCTH Tpéx BeKTOPOB. [IpaBuiIo NapajlIeIeHc/a. Teopema 0
PasNOKEHHH BEKTOpa IO TPEM HeKOMILTAHAPHEIM BekTopaM. IIpsMoyronbHad CHCTEMa KOOpJMHAT B
npocrpancTse. KoopauHaTsl BEKTOPa. Cpsi3b MEXIy KOOPAWHATAME BEKTOpa H KOOP/MHATAMH TOYeK. YTOI
mexzy Bekropamu. CKamspHOe IPOH3BEACHNC BEKTOPOB.

11 KJIACC

Tena BpameHnst

TomsiTys; IATHHAPAYEcKas IOBEPXHOCTb, KOHMIECKaAd [IOBEPXHOCTH, CepudecKas MOBEPXHOCTD,
obpasyronue noBepxHocTedl. Tena Bpamenus: MHIHHIP, KOHYC, YCCUEHHBIH KOHYC, chepa, map. BzanmHOE
pacroioxenue cgepsl U MIOCKOCTH, xacaTe/bHas MIOcKocTs Kk cdepe. M3o0paxenue Tel BpalieHus Ha
TIOCKOCTH. Pa3BépTka MMIMHAPA U KoHyca. CAMMETPHA cepsl ¥ mapa.



O65&M. OcHOBHEIE CBOMCTBA 06HEMOB Ter. Teopema 06 o6néme IIPAMOYTOJ/IBHOIO NapaJLIeIeuena ¢
crencTeus u3 Hed, OO6BEM MpsAMOl W HAKIIOHHOIM TIPU3MBI, IUTHH/IPA, TUPaMHMIEL B KOHyca. O65hEM mapa o
IIapoBOr0 CErMeHTa.

Kom6unanuu ten Bpamenus u MHOrOrpaHHHKOB. [Ipu3Ma, Bmucannasg B IUTMHAP, OMHCAHHASA OKOJIO
unmuHapa. Ilepeceuenue chepsr u apa ¢ Iuockoctsro. Kacanme mapa u chepsr mmockoctsio. ITonsTre
MHOT'OTPaHHHKA, OITHCAHHOTO OKOJIO Ceps, chepsl, BuucanHOH B MHOTOTPaHHHUK HIIH TeJIO BpalleHus.

[Inomans mosepxHoCTH [HITHEApa, KOHYCa, II0mans chepsl U eé yacTel. Ilono6ue B mpoctpanctse,
OTHomenne 06BEMOB, wIomaneii TOBEPXHOCTEH MOAOOHEIX (uryp. [Ipeo6pasoBanne o001, TOMOTEeTHS..
Pemenne 3anas na miockocry ¢ HCTIO/IE30BAaHHEM CTEPEOMETPHYECKHX METO/IOB.,

[Toctpoenune ceuenmii MHOTOTPaHHHKOB M TeJl BpAalCHHS: CEUeHHs IUIHHApa (DapaUlebHO o

NEpEeHoca CeKyIIeH IMI0CKOCTH.

BekTopsl u koopaunaTe! B HNpPOCTPaHCTBE

BekTopsr B mpocrpancrse. Omepanuy Hax BekTOpamu. BekToproe ymHOMeHHE BeKTOpoB. CroiicTBa
BCKTOPHOr0 yMHOXeHHS. IIpsMoyromsHas cucrema KOOpZHHAT B npocTpaHcTBe. KoopawaaTsr BEKTOpa.
Pasnosxenue BexTopa mo 6azucy. Koopauratao-sexTopHsIi MeTo NPH pEMIEHHH reOMeTPHYECKUX 3a/1ay.

JBukenns B nupocrpancree

JBrixenus npocTpaHcTaa. Otobpaxenns. [mxenns u PaBeHCTBO Guryp. O6uIre cBOMCTBA TBIKEHHMIL,
Buner newxenwit: napamiensmsrit TICPCHOC, LEHTpalbHAs CHMMETPHS, 3epKaTbHAs CHMMETDHs, [I0BOPOT
BOKpYT npsmoit. IIpeo6pasosanus nono6us. Ipsvas u ctepa Diinepa.



TLJIAHUPYEMbBIE PE3VJILTATHI OCBOEHHA VYEBHOTI'O KYPCA «EOMETPHS»
04 TJIYBJIEHHBIHI VPOBEHB) HA YPOBHE CPEJHET'O OBIIEI'O OBPA30OBAHUAA

JIMYHOCTHBIE PE3VJIbTATHI

1) rpakaHCKOe BOCIHTAHAE:

chopMHPOBAHHOCTD rpakIaHCKOH MO3UIHH oGydaromerocs KaK akTHBHOTO H OTBETCTBEHHOI'O WiICHa
poccuiickoro o0mecTsa, [pe/CTABICHHE O MATEMATHHUCCKUX OCHOBaX (YHKIHOHMPOBAHMSA DA3THIHBIX
CTPYKTYD, ABJIEHAH, NpoUeAyp TIpaxIaHCKoro obmecTsa (BBIOOpBI, OMPOCHL H Apyroe), YyMEHHE
B3AMMOJIEHCTBOBAT C COIMAIBHBIME HHCTUTYTAMH B COOTBETCTBHH C MX QYHKIUSIMH ¥ HAaSHAICHACM;

2) naTPHOTHYECKOe BOCHHUTAHHE:

copMHAPOBaAHHOCTE poccuiicKo# rpaKJAHCKOH HISHTHIHOCTH, yBajkKeHHsl K MpomuioMy H
HACTOSIIEMY POCCHHCKOM MaTEMaTHKH, [IeHHOCTHOE OTHOIIEHHE K JOCTHXCHIAM pOCCHIICKMX MaTeMaTHKOB
U pOCCHHCKOM MaTEMATHYECKOH MIKOJIBI, HCIIONB30BAHAE STHX JOCTHIKEHHH B APYTHX HayKaxX, TEXHONOTAAX,
chepax 3KOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIHTAHME:

OCO3HAHME JyXOBHBIX LEHHOCTEH poccumiickoro Hapona, c)OpPMHPOBAHHOCTE  HPABCTBCHHOTO
CO3HAHMS, DTHUECKOrO MOBEIEHMA, CBS3AHHOIO C MPaKTHYECKUM HPUMEHCHHEM JOCTIDKEHWM HayKd H
JIeSTENHHOCTHIO YUEHOr0, OCO3HAHHE JUYHOTO BKJI4Ja B IOCTPOCHUE yCTOHUHBOrO OYHYIIETO;

4) scrernvecKoe BOCIHTAHHE:

SCTETHUECKOE OTHOIIEHHE K MEPY, BKIIO4as SCTETHKY MATEMATHYECKHX 3aKOHOMEPHOCTEH, 00BEKTOB,
3aja4, peIIeHHH, paccyX/eHu#, BOCHPUHMIABOCTE K MaTeMaTHUeCKHM acleKTaM Ppas/IH4HEIX BHOB
HCKYCCTBa,

5) pu3ugecKoe BOCHATAHHE:

chOpMHPOBAHHOCTE  YMEHHI [pUMEHSTh MATEMATHUECKAE 3HAHMA B WHTEpecax 340pOBOTO H
GesomacHOTO o00Opasa JKH3HH, OTBETCTBEHHOC OTHOIIIEHHE K CBOEMY 3I0POBBIO (370pOBOE  MTHTAHHE,
c6aaHCHPOBAHHBIA PEKUM saHATHA M OTIBIXA, peryuipHad (busmaecKas aKTHBHOCTB), (QHU3HIECKOE
COBEpPIICHCTBOBAHHE MIPH 3aHATHAX crropmnﬁo—osnopoamenmoﬁ NEATEIBHOCTHIO;

6) Tpya0BO€E BOCITATAHHE:

FOTOBHOCTH K TpPYAY, OCO3HaHHE [EHHOCTH Tpyaomobus, HHTEPEC K pasmuuHEM  Chepam
npodeccHoRANBHOH JeATeNbHOCTH, CB3AHHBIM C MATEMATHKOH U €€ IPHIIOKCHAAMH, yMeHHE COBEepIIATh
oco3HaHHBIH BEIOOP OyAymeit mpodeccun i peann30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE TJIaHBl, FOTOBHOCTD
H CrHocoOHOCTh K MaTeMaTHIeCKOMY 00pa30BaHHIO H camo00pa3oBaHui0 Ha MPOTAKCHHN BCEH JKH3HH,
[OTOBHOCTB K aKTHBHOMY y4acTHIO B PCIICHHH paKkTHUECKUX 3a/1aq MaTEeMATHYECKOM HATIPABICHHOCTH,

7) 5K0J10THYeCcKoe BOCIHTAHHE:

copMHPOBAHHOCTD 3KOTOrMYECKOll KyJIbTyphl, TOHHMAHHE BIIMAHMA COIMHAIBLHO-9KOHOMUYECKHX
TIpOIIECCOB HA COCTOSHHE NPUPOAHOA U COIMANbHOM Cpe/ibl, OCO3HAHHE riobanbHOr0  XapaxkTepa
AKOJIOrMUECKHX TPoOIeM, OpHEHTAllMs HA TPHMCHEHHE MATeMaTHUECKUX 3HAHMA JUid peleHus 3aaad B
067acTH OKpYKAOIEH CpelBl, IUIAHWPOBAHUE [IOCTYIIKOB M OLEHKH HX BO3MOMKHBIX MOCHENCTBUH UL
OKpY3KaroIen Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHM:

chOpMHEPOBAHHOCTb MAPOBO33PECHAS, COOTBETCTBYIOLIErO COBPEMEHHOMY YPOBHIO pa3BUTHA HAYKH H
0OIEecTBEHHOM TPAKTHKH, MOHHMAaHHC MaTeMaTHIeCKo# HAayKd Kak Chepsl YeJIOREUYECKON [eATEIbHOCTH,
STANIOB € pAasBHTHsl M 3HAYAMOCTH LA PasBHTHA (MBMTH3AIMH, OBIAJCHHE A3BIKOM MaTeMaTvkd H
MaTEMaTHYecKOl KyNbTYpOl KaK CpeJICTBOM IO3HAHHA MHpa, TOTOBHOCTh OCYINECTBILITE IPOCKTHYIO "
HCCITeIOBATENBCKYIO ACATEIBHOCTS HHMBHIYATIbHO 1 B rpyIIIE.

METANIPEJMETHBIE PE3VJILTAThHI

Ilo3aaBaTe/bHbIe YHHBEPCAILHBIE ydebHbIe AelCTBHA

BazoBsbie JornyecKne AeiicTBH:

BEISBISTH W XapaKTepu30BaTh CYIICCTBEHHBIC NpH3HAKU MATEMATHUECKHX OOBEKTOB, MOHATH,
OTHOLIEHHH MEXIy MOHATHAMH, GOpMyIHpOBATH ompeieieHHs NOHATHH, yCTaHaBIABATH CYIECTBEHHBIA
[IPH3HAK KIACCHOUKAIIAN, OCHOBAHMUS JUTA 060OIIeHHS ¥ CPABHEHNS, KPATEPHH POBOAUMOTO aHamM3a;

BOCTIpMHUMATH, OPMYIUPOBATE U npeoGpazoBhIBATE CYKICHA: yTBEpAHTENbHBIC H OTPHLATENLHBIS,
e/IMHEUYHEBIE, YACTHBIE M 00IIKe, yCIOBHBIE,



BRIABIIATE MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aMMOCBS3H W [IpOTHBOpeYHs B (akTax, HaHHBIX,
HaOMO/IEHHSX H YTBEPIKICHHSX, IIpe/UIaraTh KpATEPHU JUIs BEIABIICHHS 3aKOHOMEPHOCTEH | IPOTHBOPEYHiA;

ACHATD BBIBOJIBI C HCTIONB30BAHHEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H HHIYKTHBHBIX YMO3aKJIIOYEHHI,
YMO3aKIIIOUEHHH 110 aHAJIIOTHH;

TIPOBOZUTE  CAMOCTOATENBHO JI0KA3aTENIbCTBA MaTeMATHICCKHX YTBEPXKIOCHHH (UpsAMBIE W OT
NPOTHBHOI'O), BBEICTPAMBATE ApPryMEeHTalMIO, IPHBOHTH IPHMEPH H KOHTPIPUMEDEI, 000CHOBHIBATE
COOCTBEHHBIE CYKIECHHUS H BEIBOJIBL,

BEIOHPATh Criocod pemenus yueGHoH 3amaqm (CPaBHHBATEL HECKOIBKO BAPHAHTOB PEIICHHUS, BEIOHPATh
Haubolee NOAXOAIMIL C YIETOM CAMOCTOSTE/LHO BBIJIC/ICHHBIX KPDHTEPHEB).

basoBble nccenoBarennckue geiicTens:

MCIOJIB30BaTh BOIPOCH! KaK HMCCIEHOBATEILCKHI HHCTPYMEHT NO3HAHHUA, (OpMYITHPOBATE BOIPOCHL,
(uxcupyromye nporusopeune, Ipo6JIeMy, YCTaHABIMBATE HCKOMOE M AaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATE CBOIO TO3MIIMIO, MHEHHE;

[TPOBOMMTE  CAMOCTOSTENBHO CIUIAHUPOBAHHBIIA SKCIICPUMEHT, HCCIEeJOBAHHE [0 YCTAHOBJIEHHIO
OCOOCHHOCTE! MAaTeMaTHYeCKOro OGBEKT: » ABJICHHS, TIpOIlECCa, BBIABICHHIO 3aBHCHMOCTE MEXIY
00BeKTaMH, SBICHUSIMH, IIPOLECCAMH;

CaMOCTOATENIEHO  (QOPMyNIHpoBaTE 0606mEeHHsS u BBIBOZBI 110 pe3ynbTaTaM IIPOBEIEHHOIO
HaOMONEHNA, HCCIIENOBAHHSA, OICHHBATE AOCTOBEPHOCTE  MONYYEHHBIX PE3YJbTATOB, BHIBOAOB |
0000menuit;

TPOTHO3HPOBATE BO3MOXHOE DA3BHTHE MPOLECCA, 4 TAKIKE BHLIBHIATE IPEAIIOI0KEHHS O €ro
Pa3sBUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmueii:

BRIABILAT NEYUIATS HHOOPMAIMH, TaHHBIX, HEOOXOIHMBIX AU OTBETA HA BOIPOC H JUIA PEHICHHS
3a/1a4H;

BEIOHpaTh HH)OPMAIIHIO U3 MCTOYHHKOB Pa3HIHEIX THIIOB, aHAIH3HUPOBATh, CHCTEMATH3UPOBATh M
HHTCPIPETHPOBATh HHPOPMAIIHIO PA3IIMIHEIX BHIOB U (opm npeacTaBnenus;

CTPYKTYPHPOBaTe HHPOPMALHIO, IPEACTABIITE e B PasIMYHBEIX  (hOpMaX, HILTFOCTPHPOBATE
rpaHYecKy;

OLCHHBATD HAZEKHOCTh HHPOPMALIMH 10 CAMOCTOSTENHHO ChOPMYITHPOBAHHEIM KPHTEPUIM.

Kommynnkatusnbie YHHBepcaabHbIE yqeOHbIe JelicTBHS

Obmenne:

BOCIIPHHMMATE H () OPMYITHPOBATE CYXACHHS B COOTBETCTBHE C YCIIOBUAMH H €JIAMHU OGIIeHHs, ACHO,
TOUHO, 'PAMOTHO BBIPaKaTh CBOIO TOYUKY 3DEHHS B YCTHBIX H MHCHMEHHEIX TEKCTaxX, JaBaTh MOACHEHHUS 110
XOJy peIICHHUs 3a/1aH, KOMMEHTHPOBATS TI0JTyUeHHbLH pe3ynbrar;

B X0/l 0OCYX/IEHHS 3a/aBaTh BONMPOCH! 110 CyIiecTBy 0bCyxnaemol TeMsl, Mpo6ieMsl, pelmaeMoi
3a/aH, BRICKA3bIBATL MJICH, HALCICHHBIC Ha MTOMCK PEIIEHHS, COMOCTARISTE CBOH CYXKIEHHSA C CYKICHUAMU
APYTMX yYacTHUKOB JHAIOra, OGHApYKHBATH pasiuude W CXOZICTBO MO3HMIHH, B KOPPEeKTHOH (opme
hopmymmpoBaTh pasHornacus, cBou BO3PaXKEHHUS;

OpEICTABIATE  PE3YNbTAaTBl  PEINCHHS  3alavw, OKCIICpUMEHTA, — HCCIIEOBAHHS, IPOEKTA,
CaMOCTOATENLHO BBIOMpPATh (OPMAT BEICTYIUIEHHS C YYETOM 3anad Ipe3eHTAHH H 0COOEHHOCTEil
ayIMTOPHH.,

PeryasiTuBnble yuusepcaanusie y4ebHble qeiicTBHS

Camoopranuzanus:

COCTABIIATE IUIAH, aITOPHTM PEIIEHHS 3a1a4H, BHIOHPATH crocol PEIICHHSA C YYETOM HMEIOIUXCS
PeCYpCoB M COOCTBEHHBIX BO3MOKHOCTE, ApTYMEHTHDPOBATh M KOPPEKTHPOBATH BAPHAHTE PEINCHHUI ¢
y4€TOM HOBOH HH(OpMaIHy.

CaMOKOHTPO/Ib, IMONHOHAILHBIIH HHTE/LIEKT:

B/IAJICTe HABBIKAMH II03HABATEbHOM pedIEKCHH Kak OCO3HAHMS COBEPINaCMBIX HEUCTBHU w
MBICITHTEIBHBIX ITPOLECCOB, HX PE3YIILTAaTOB, BIALAETh CIIOCOBAMMU CamMOIIPOBEPKH, CAMOKOHTPOJIS IpoIlecca
H pe3yJibTaTa peleHus MaTeMaTHIecKoi 3aaym;

[PCABAZETE TPYIHOCTH, KOTOPBIC MOTYT BO3HHKHYTh TIPH pElICHHH 3a1a9i, BHOCHTh KOPPEKTHUBEI B
ACATCIILHOCTD HA OCHOBE HOBBIX 00CTOATENBCTB, NAHHBIX, HAMICHHbIX OMHOOK, BRIABICHHEIX TPYIHOCTEI;

OLCHUBATE COOTBETCTBHE pPe3y/bTaTa LEMH M YCIOBHSM, OObBSCHSTE IPHYUHEI JOCTHIKEHUS HIIA
HEJIOCTHIXXEHHS Pe3y/IbTaTOB JEeSTEILHOCTH, HAXOIUTE OIIHOKY, 1aBaTh OLEHKY IpHOOPETEHHOMY OITBITY.

CosmecTHas 1eATeIbHOCTE:



OHHMATh W HMCIOJB30BATh IPEMMYIIECTBA KOMAH/THOM ¥ HHIUBHIyaJIbHOH paGoTHl TP PEIICHAH
yyeGHBIX 3amad, NPUHAMATH LCIb COBMECTHOM JICATEIBHOCTH, IUIAHHPOBATH OpraHM3aluio COBMECTHOH
paGoTBHl, pacTIpeeyATh BHBI paboT, NOroBapuBATECAL, obcymarh Mporece | pesysipTar pabotbl, 06061aTh
MHEHUS HECKOJIBKUX TOJIEH;

y4acTBOBaTh B IPYIIMOBBIX dopmax paboTe! (o6cysxaenus, 0OMEH MHEHHH, «MO3TOBBIE MTYPMED) H
WHbIE), BBIIOMHATE CBOKO 9acTh paboTEl H KOOP/MBHPOBATE CBOH JeHCTBHA C APYTHMH WICHAMHA KOMAH/EL,
OlIeHMBATH KA4ECTBO CBOETO BKIA/A B o6IIHil TIPOJYKT IO KPHTECPHAM, cOpMy/IMPOBAHHBEIM Y4aCTHHKAMH
B3aUMOJEHCTBHUS.

MMPEJMETHBIE PE3VYJIbTATHI

K xommy 10 kaacca o0ydaromuics HayduTes:
cBOGOJHO ONEpPUPOBATH OCHOBHBIMH HOHSTHIMH cTepeoMeTpHHM TP PEIICHHH 33139 H [POBEICHUH
MaTeMATHIECKIX PACCyKICHHH
IPUMEHSATH aKCHOMEI CTEPEOMCTPHHA H CIIE/ICTBHAS W3 HUX IIPH PEIICHHN TEOMETPHHECKHX 3ajay;
KTaccH(UITIPOBATh B3AMMHOE PACIONOKEHIE NpSMBIX B IPOCTPAHCTBE, [IIOCKOCTEH B IPOCTPAHCTBE,
NpAMBIX ¥ [JIOCKOCTEH B MPOCTPAHCTBE,
cBOGOIHO OMepUpOBATh TOHATHAMH, CBA3AHHBIMH ¢ yrmamd B TNPOCTPaHCTBE: MEXIY OpsIMBIMH B
IPOCTPAHCTBE, MEIKAY MPSMOH | TIIOCKOCTBIO;
cBOGOJHO OIIEPHpPOBATH MOHATAIMH, CBS3AHHBIMA C MHOTOTPaHHHUKAMH;
cBOGOJHO pACIIO3HABATH OCHOBHBIC BH/BL MHOTOrpaHHHKOB (IpU3Ma, IHpaMH/a, IPSMOYTOJBHBIH
napajuieyenunes, Ky0);
kiaccu(UIEPOBATh MHOIOTPAHHHKH, BEIOMpPas OCHOBaHUA IS Ki1accu(pUKaIHK,
cBOGO/IHO OIEPHPOBATH NOHATHSIMH, CBI3AHHBIMU C ceyeHMeM MHOTOTPaHHMKOB INIOCKOCTRIO;
BEIIOJTHATH TApajUIe/lbHOe, LEHTPAnbHOE H OpTOrOHANBHOE MPOSKTHPOBAHHE ¢uryp Ha IUIOCKOCTB,
BEITTONTHATH H306paxeHus GuUryp Ha IIOCKOCTH;
CTPOMTH CEUEHHs MHOTOTPAHHHKOB pa3NAYHBIMA METOaMH, BBINOTHATE (BBIHOCHBIE) IJIOCKHE HEPTEKH M3
PHCYHKOB TIPOCTBIX 00BEMHBIX uryp: BUA CBEpXY, COOKY, CHA3Y:
BEMHC/ISTh TUIOMATH IOBEPXHOCTEH MHOTOrPaHHHMKOB (npH3Ma, THUPAMHUIA), FEOMETPAYCCKHX Tel c
puMeHeHreM GopMyIT;
cBOGOIHO OIEPHPOBATh IOHATUAMHU: CHMMETPUS B IPOCTPAHCTBE, LEHTP, OCh M ILIOCKOCTE CHMMETPHH,
IEHTp, OCh H TIOCKOCTh CAMMETPHH Gurypsr
cBOGO/IHO OIEPHPOBATH OHATHAMH, COOTBETCTBYIOIIMMH BEKTOpaM H KOOp/IMHATAM B IPOCTPAHCTBE;
BBIOJTHATE JEMCTBUS HAJl BEKTOPaMH;
permarth 3aJlaud Ha A0Ka3aTe/bCeTBO MATEMATHUECKHX OTHOMIEHMH H HAXOXK/ICHHE [EOMETPHHICCKIX BEJTUYHMH,
IIpHMEHsis. U3BECTHbIE METOMIBI [PH PEIICHHH MATeMATHUECKAX 3ajlad MOBBIIEHHOTO M BBICOKOrO yPOBHA
CIIOKHOCTH;
IPUMEHSTh TPOCTEHIIHE POrpaMMHEIC cpencTBa H 3eKTPOHHO-KOMMYHHKAIHOHHEIE CHCTEMEI  TIPH
peleHuH CTEPEOMETPHHIECKHX 3a/1at;
W3BIIEKATh, TpeoOpa3oBLIBATE M MHTEPIPETHPOBATD HHGOPMAIIMIO 0 NPOCTPAHCTBEHHBIX reOMETPHYECKHX
durypax, IpeJCTaBICHHYIO Ha 9ePTEKAX H pHUCYHKaX;
IpUMEHSTh TONy4eHHBIE 3HAHHA Ha [paKTHKe: CpAaBHMBATh M AHATH3APOBATH pealbHbIe CHUTYallUH,
[PUMEHATh H3YdeHHble MOHATHS B IPONECCE [OWCKA pEIIeHHus MaTeMaTHUCCKA chOpMyTHPOBAHHOH
TIpoGIIeMBl, MOJIEJIMPOBATE PeaTbHBIE CHTYAIlHH Ha S3BIKE T€OMETPHH, HCCIIEA0BATE IIOCTPOEHHBIE MOJICIH €
HCITON30BAHMEM TEOMETPHHUECKHX TOHSTHH M TEOPeM, alapara anrebphl, pelIaTh MPAKTHICCKHE 3a/atH,
CBSI3AHHBIE C HAXOXK/IEHHEM T'eOMETPHICCKUX BEITHIHH;
MMeTh NpECTaBieHns 00 OCHOBHBIX STanax pPasBUTHA reOMETPHH KaK COCTAaBHOH HacT byHIaMeHTa
pa3sBUTHA TEXHOJIOTHH.

K xommy 11 kiacea 06yJaromuiics HayHTCA:
CBOGOAHO OIEPUPOBATH MOHATHAMH, CBI3AHHBIMH C [MTHHPAYECKOH, KOHMUECKoil H CchepHIecKon
IOBEPXHOCTAMH, OOBACHATE crocoOBI MOTYIeHHUS;
OIepHpOBATh MOHATHIMH, CBI3AHHBIMA C TEIAMH BpAIICHHS: IUIXHAPOM, KOHYCOM, chepoit ¥ mapoMm;
pacIio3HaBaTh Teld BPALICHHA (wammHIp, KOHYC, cpepa H map) ¥ OOBACHATH CIOCOOBI MOJYHCHHUS Tell
BpaLIeHHs;



KIIACCH(QHUIMPOBATE B3AHMHOE PACIIONIOKEHHE cepsl 1 mIocKoCTH;

BBIMHCIITH BEIMYHHBI S/IEMEHTOB MHOIOTPAHHHKOB M TeJ BPAIICHHS, OOBEMBI 1 IUIOIIA[M ITOBEPXHOCTEN
MHOTOTPaHHHKOB U TeJl BPAIIEHHUs], TEOMETPHYECKHX TET C IPEMEHEHHEM tbopmy;

CBOGOZIHO ONEPHPOBATH TIOHATHAMH, CBS3aHHEIMH C KOMOHHAIMSMHA Tell BpalIeHAs MHOTOTPaHHHKOB:
MHOTOTPaHHUK, BIHCAHHBLA B CQEepy U ONHMCAHHEIA 0KOJIO chepsi, ctepa, BriucanHas B MHOTOI'PaHHUK HIIH
TEJIO BPAIEHHUS;

BEMHCIIATE COOTHOIICHHS MEX Y ILTOMAIsIMH [IOBEPXHOCTEH B 06BEMaMH HOI00HBIX TEJT;

u300paXaTh M3ydaemele (HIYPHL, BBIIOJHSTE (BBIHOCHEIE) IITOCKHE HCPTEXH H3 PUCYHKOB IIPOCTHIX
OOBEMHBIX (HTYD: BHA CBEPXY, cOOKy, CHH3Y, CTPOHTH CeueHHus Te BPAIIEHNS;

M3BJICKaTh, HHTEPIPETUPOBATL W IPe0OpPa3OBBIBATE MHQOPMAIMIO 0 TPOCTPAHCTBEHHBIX reOMETPUYECKHX
urypax, npescTaBieHHyI0 Ha YepTeKax H PHCYHKaXx;

CBOOO/THO ONIEPHUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHATE ONEPALMH HaJl BEKTOPAMH;

3a/1aBatTh IVIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEMe KOOp/IHHAT;

PCIIATh ICOMCTPUYCCKHE 3a/a4i Ha BHIYHCIICHHE YIJIOB MCIKIY NPAMBIMH U IIJIOCKOCTSIMH, BBIYHCIICHHUE
PACCTOAHMHA OT TOYKHM MO IJIOCKOCTH, B LENOM, Ha [IPUMCHCHHE BEKTOPHO-KOOPAMHATHOIO METOMA IpH
peueHuy;

CBOOONHO OIEPHPOBATE TOHSTHSMM, CBSI3AHHBIMH C ABHKCHHEM B IIPOCTPAHCTBE, 3HATH CBOHCTBA
JBHIKEHUM;

BLIOJIHATE W300pakeHUs: MHOTOIPAaHHHUKOB M Tejl BPAIICHUA NIPH NapajlIebHOM MepeHoce, [EeHTPATbLHOM
CHMMCTPHH, 3CPKaNbHOH CHMMETPHH, IIPH OBOPOTE BOKPYT IPAMOH, npeoOpasoBaHus 110106HS;

CTPOUTE  CCYCHUA MHOTOTDAHHHKOB H Tel BpAIICHHS: CEYCHHS OUIHHApa (TMapaule]lbHO |
IICPICHINKYIIIPHO OCH), CEYEHHs KOHyca (HapajulelbHbIE OCHOBAHMIO M IPOXOAIIHE [YEepe3 BEpINHHY),
CEYEHHUS Imapa;

HCIIOIE30BATE METO/EI IIOCTPOCHHSA CEYECHNM: METOJ CIIeL0B, METON BHYTPEHHET0 IIPOCKTHPOBAHMs, METOJT
NIEPEHOCA CEKYINeH MI0CKOCTH;

AIOKa3bIBATE FEOMETPHYECKHE YTBEPIKICHHS;

TIPUMEHATH TEOMETPHYECKUE (DaKTHI JIst PEIIEHUS CTCPCOMETPHYECKHX 3a/1a4, NIPE/IONaraloIux HeCKOIEKO
HIaroB PEIICHHS, CCIIM YCIIOBUS IIPUMEHEHHS 3a11aHBI B SBHON M HEABHON bopme;

PEIIATh 3a/1a9M Ha I0KA3aTeNbCTBO MATEMaTHYECKHUX OTHOIIEHHH 1 HAXOXIICHHE I'eOMETPHYECKUX BEJIHYHH,
UPHMCHATE  IIPOrPAMMHBIE CDEACTBA H  3NIEKTPOHHO-KOMMYHHKAIMOHHBIE CHCTEMEI OpH peleHHH
CTEPEOMETPHYECKHX 33/1a4;

MPHMEHATE [ONYYEHHBIC 3HAHHA Ha IPAKTHKE: CPABHUBATH, AHAIIM3UPOBaTh M OLEHHBATh peaybHBIE
CHTyalliH, IPHMCHATh MW3YYCHHbBIE IIOHATHS, TEOPeMbl, CBOHCTBA B IPOLECCe IOMCKA pelneHHs
MaTeMaTHIeCKH COpMYTHPOBAHHON IPOGIIeMBL, MO/ICTHPOBATh PealbHbIe CATYAIMH Ha A3BIKE N€OMETPHH,
HCCIICZIOBATh ITOCTPOCHHBIE MOJEIM C HCIOIB30BAHHEM TCOMETPHIECKUX NOHATHH M TeopeM, ammapara
Ire0pbl, pelaTh NPAKTHYECKHE 3a{aH, CBI3aHHLIE ¢ HaXOXK/ICHHEM I'€OMETPUYECKHAX BEJIHIHH,

UMCTh TIPCACTABICHHUSA OO0 OCHOBHEIX 3TallaX pasBHTHS TCOMETPHH KaK COCTaBHOM dacTdH (yHmaMeHTa

Pa3BHTHA TEXHOJIOIHH,



TEMATUYECKOE 1IJVIAHUPOBAHNE,

10 KJIACC
Ne Koan4ecTBo uacon
ks HanmenoBanue pa3/ieioB H TeM NPOrpaMMbl Beero S - — DuaexTponnsie (mupposbie)
ofpa3oBarejbHbIC pecypehl
padoTeI padoThl
1 BBenenne B CTEpEOMETPHIO 23 1
2 BzanMHOE pacrionoxeHHe IPAMBIX B IPOCTPAHCTBE 6 1
3 [lapannensHOCTh MPSIMBIX M IJIOCKOCTEH B POCTPaHCTBE 8
A [leprneHMKYJIAPHOCTD NPSAMBIX H IIOCKOCTEH B 25
pOCTPaHCTBE
5 Vil B paccTosHAS 16 1
6 MHororpaHHUKH 7 1
7 BexTopsl B mpocTpaHcTBE 12
8 ITosropenne, 06001menne 1 cucTeMaTH3aI 3HAHUH 5 2 B
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




JeKTPOHHbIe (wagpossie)

Nen/n | HanmenoBaune AIAEJT0B H TEM NPOrpPaMME]
DR Pore o0pa3zoBaTe/IbHbIE pecypcest

Konrponsusre | Mpakruueckue
padoTer

ABanuTaveckas IreOMETPHS 15

ITorTopenue, 00obmenne u CHCTEMAaTH3aIUs 3HAHKIT

L T B N S T NG T

O0BEM MHOrOrpaHHHKa
Tena BpalleHus

1

1

1

1

ITnomamu TOBEPXHOCTH H 00BEMEL KPYTJIBIX T 9 1
HBmxenns 1
2

~N

IToBropenne, 00o0menne u CHCTEMAaTH3allHs 3HAHMIT 17
OBIIEE KOJIMYECTBO YACOB T10 [TPO'PAMME 102 8 [ 0



HOYPOUYHOE IIVTAHUPOBAHHUE

10 KJIACC e

N Koaniecrno gacon Mara JJIeKTPOHHbBIE

it Tema ypoxa - Konrpoasnasie | Ilpaxrnueckue H3ygenns nagposeie

pabdornl pabdorsi oGpazoBareibHbIe
pecypesl
OcHoBHBIE NTpaBAIIa H300pAKEHHs Ha PHCYHKE N T—

1 IUIOCKOCTH, ITapaJUICIBHBIX IIPSIMBIX (OTPE3KOB), 1 cenTabps
CepeIHEI OTpe3Ka
ITonsTHs cTepeOMETpUM: TOYKA, IpsMasi, TNIOCKOCTb,

9 npocTpancTBo. OCHOBHBIE IpaBuIia H300paKeHns Ha 1 01 mepens
PHCYHKE IJIOCKOCTH, NapajUIe/IbHBIX IPSMBIX ceHTAOpA
(0TpE3KOB), CepeIMHBI OTPE3Ka
[TonsiTus: nepecexamuecs MIOCKOCTH, I s

3 nepeceKaloIyecs npsMasi ¥ II0CKOCTE; 1 cem‘ﬂ%px
TIOJTYTIPOCTPAHCTBO
[lonsTHs: nepecexaroAecs IIOCKOCTH, T —

- nepeceKaomuecs npsMasi ¥ II0CKOCTh; 1 o
HOJTYIIPOCTPAHCTBO cemIopA

5 MHororpaHHHKH, H300paskeHHe IPOCTEHIINX 1 02 menens
MPOCTPAaHCTBEHHKIX (PUIYp, HECYIECTBYIOMHUX 00OBEKTOB ceHTa0ps

6 MHuororpanHuKH, H300paKeHne TPOCTeHIIMX 1 02 penens
NPOCTPAHCTBEHHBIX (DUTI'Yp, HECYIIECTBYIOIHX OOBEKTOB ceHTAOps

03 menens

7 AKCHOMEBI CTEpEOMETPHH U TIEPBBIE CJIEJICTBHS U3 HUX 1

ceHTsOps

8 AKCHOMBI CTEPEOMETPHH U NepBbIe CJIEJICTBHSI U3 HHUX 1 OF s
CEHTAOPs

AKCHOMBI CTEPEOMETPHH H TIEPBBIE CIIEJICTBHS U3 HHX. L -

9 CrniocoGrl 3a1aHus IPAMBIX B IJIOCKOCTEH B 1 ’g

| mpocrpanctee. Obo3HaYeHU MPAMBIX H IUIOCKOCTEH CERIRIES
W3obpaxenne ceueHuid mapaMuIbl, Kyba U IpAU3MBI,

10 | KOTOpbIE IPOXOST Hepes ux pE€bpa. M3obpaxenue 1 04 nenens
nepecedeH s IOJIy4eHHBIX IUIocKocTel. PackpaimiBanue ceHTA0ps
IIOCTPOEHHBIX CEYEHHH Pa3sHBIMH I[BETAMH
N3obpakenue cedennii mupaMuIsl, Ky0a ¥ IIPU3MEL, 04

11 | xoTopslie mpoxoasT Yepes ux pébpa. M3obpaxenue 1 HEAS
HepecedeHus OIYIEHHBIX II0cKocTel. Packpamusanue R




TIIOCTPOEHHBIX CeYeHH PasHbBIMH IIBETAMH

N3o6paxenue cedeHunit mapamMuibl, Kyba H IpH3MBI,

CKpEIIABAIONIMXCs NpAMBIX. [lapajuienbHbie IpsMbIe B |

|7 | KOTOPEIE IPOXOJST Yepes Hx pébpa. M3o0paxenue 04 nenens
TiepeceyeH s MOMyYeHHbIX IIocKkocTel. PackparmBanue CeHTOps
IOCTPOEHHBIX CEYEHUH pa3HbIMH I[BETAMH
UzobpaxeHue cedeHui MUpaMKIB, Kyda U IPU3MEL,
13 | KOTOPBIE POXOIIT 9EPE3 X pébpa. M3o0paxenue 01 mepens
nepecedeHus NOJIyUeHHBIX IUIOCKOCTeH. PackpammBanne OKTAOpA
L OCTPOCHHBIX CEUYECHUH Pa3sHBIMU I[BETAMHU
14 | Meroz ciemoB JUisi TIOCTPOSHUS CeUeHU i 01 menemns
OKTSIOPA
15 Metox ciieioB Juist ocTpoenus cedenuit. CoiicTra 01 menensa
nepecedeHHH IPSIMBIX U IIOCKOCTEH OKTAOps
16 Meroz cne/oB Juist moctpoeHus ceyenuid. CBoiicTBa 02 renens
riepecedeH i MPSMBIX H IJIOCKOCTEH OKTs0pA
ITocTpoenue cedenuii B mupamMue, Kybe mo tpém 02 Hexes
17 | Toukam Ha pé6pax. Cozganne BEIHOCHBIX YepTEKed U .
3aHCh IATOB IMOCTPOCHHS
[TocTpoenue ceuenuii B mapamMue, Kyoe 1o TpéM 02 menenst
18 | Toukam Ha p&Opax. Co3aHue BHIHOCHBIX YEPTEKEH H oKTHOPA
3aMUCh IIAr0B NOCTPOSHUSL
ITocTpoenue cedeHnit B miupamuie, Kyoe mo tpém . p—
19 | Toukam Ha pébpax. Co3/iaHHe BEIHOCHBIX YEpTEKei 1 Sy
3aIIMCh NIArOB NOCTPOSHUS
ITocTpoenve ceueHu# B mApamMuIe, KyOe 1o TpémM "
20 | Touxam Ha péGpax. Co3/iaHue BEIHOCHBIX YEpTeXKe 1 SkaGR
3aMuCh MAroB NOCTPOCHHUSA
ITosropenue raHuMeTpHH: Teopema o
03 nenens
21 | nponopumonansHbIX oTpe3kax. [logobue oxisGpR
TPEyroJILHAKOB
IMosropenue mwianuMeTpun: Teopema Menenast. 04 mexens
22 | Pacyersl B ceYeHHSX Ha BEIHOCHBIX depTexax. Meropust SR
Pa3BHTHS IVIAHUMETPHHE 1 CTEPEOMETPHH
73 KonrposbHaas pabota "AKCHOMBI CTCPEOMETPHH. 04 menens
Ceuernns" OKTSOPS
B3auMHOE pacroyoeHue IpAMBIX B IIPOCTPAHCTBE.
24 | Ckpemuparomuecs npsamele. [IpusHaku U4 nepsia
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 [lepnerauKynapHOCTb NPsAMOi 1 1T0cKocTH. [Ipr3nak 03 mepens
HNepHeHIUKYISIPHOCTH IMPAMOH U ILIOCKOCTH JlekaOpst
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
. i A " STHBapsI
57 [Touck neprieH IUKYISPHBIX TPSIMBIX C IIOMOIIBIO 03 menens
MePIEeHIUKYISIPHBIX TUIOCKOCTEH SHBaps
53 | OproroHanbHOe ITPOEKTHPOBAHUE U3 Hens

STHBApSI




Ilocrpoenue ceuenuit Kyba, npu3Mbl, IPaBUILHOH

03 menens

54 1
OMPaMHAJIBI C IOMOIIBIO OPTOrOHATLHON MPOESKIIMH sTHBapsl

55 [Tocrpoenue ceuenuit kyba, IpU3MbI, MIPABANHHOU 1 04 nenens
IMHPAMHJIBI C TOMOIIBIO OPTOrOHATHHON NPOEKIIUH STHBApS

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCHTENBHO IIOCKOCTH. 1 04 senens
[TockocTi cUMMETpHit B MHOTOIpaHHUKAX STHBaps

57 [Ipr3HaK nepren uKyIspHOCTH IPSIMOHR H INIOCKOCTH 1 04 mepena
KaK CJIe/ICTBHE CHMMETPHH SIHBApSL

58 IIpaBnneHbIe MHOTOrpanHuKH. Pacuér paccrosHuil oT 1 01 menens
TOYKH JIO TJIOCKOCTH (eBpains

59 [IpaBunsHBIE MEHOTOrpaHHHKH. Pacuér paccTosHEM OT 1 01 menens
TOYKH JI0 TIIOCKOCTH (hespaiis

60 Crnoco0b! oIy cTHTH NEpIEeHANKYIIAPEI: CAMMETPHS, 1 01 menens
CJBUI TOYKH 110 NApaUIeILHON IIPAMOM despans

61 Capur no HenapanIeabHOH MPSMOH, H3MEHEHHE 1 02 nepnens
PacCTOSAHHH hespais

6 Kontponsnas pabora "B3anMHoe pacronokenue 1 02 mepens
IpAMBIX M IUIOCKOCTEH B mpocTpaHcTse” - thespais
[Topropenue: yroi Mex Iy IpsSMBIMH Ha IJIOCKOCTH, 02 Hexens

63 | TPHTOHOMETPHS B IPOH3BOJILHOM TPEYTOJBHUKE, 1 denpaiis
TEopeMa KOCHHYCOB P

64 [loBTOpenue: yroy MexIy CKpenMBaAIOIUMHUCS 1 03 nenens
OpAMBIMH B IPOCTPAHCTBE ¢eBpans

65 I'eoMeTprdecKre METOIbI BEIYHCIICHAS YTTIa MEXKTY 1 03 nenens
IPAMBIMH B MHOT'OTpaHHHKaX ¢eBpas

66 JByrpannslii yroi. CoiicTBO JIHHEHHBIX YTTIOB 1 03 nenens
JBYTPa"HHOI'O yrja dbespans

67 Ilepienukynspasie mrockocTd. CBOHCTBA B3aUMHO 1 04 nenens
NEPIEHIUKYISPHBIX TIOCKOCTEH dbeppans
ITpu3nax neprneHMKyISIPHOCTH ILIOCKOCTEH; TeopeMa o

04 wenens

68 | mpaMoii nepecedeHus BYX IUIOCKOCTEH 1 denpans
NEPIEHAMKYJIAPHBIX TPETHEH IIOCKOCTH P

69 [IpsiMmoyronbHbBI napajuienenunen; Kyd; naMepeHus, 1 04 nenens
CBOMCTBA NPSIMOYTOJILHOI'O Napajuleienunea dbespans

70 Teopema o JiuaroHasy NpSIMOYIOJILHOIO 1 01 nenens
napajulesieniIesia i CleACTBAE H3 Heé MapT

71 | CrepeoMeTpHYECKHE U IPHKIJIAHbIE 3a/1a4H, CBS3aHHbIE 1 01 nenens




CO B3aUMHBIM PACIIONOKEHHEM MPSMBIX H IUIOCKOCTH MapT
! CKpeIUBaromHe
[ToBropenue: cKkpemuBarONHecs MPAMEIE, o R T—
72 | napajureNibHbIE IJIOCKOCTH B CTaHIApPTHBIX S
MHOT'OTPaHHAKAX i
[lapa mapaiensHBIX IIOCKOCTEH Ha CKPELIMBAIOIIAXCS 03 menen
73 | OpAMBIX, pacCTOSHHE MEIKAY CKPEIIUBAOLIHMUCS S
HPAMBIMH B TIPOCTBIX CHTYalHsIX T
74 PaccTostHHE OT TOYKH JI0 INIOCKOCTH, PACCTOSHHE OT 02 menens
TPSAMOH JI0 INIOCKOCTH Mapr
75 Beraucnenue paccToSHHI MEKIY CKPEIIMBAIOIIHMHECS 02 menens
IPSAMBIMH € TOMOIIBIO HEPIEHIMKYJISIPHOH TUIOCKOCTH MapT
Tpéxrpannenii yron, HepaBeHCTBa ISl TPEXTPAHHBIX
03 nenens
76 | yrnos. Teopema ITudaropa, TeopeMbl KOCHHYCOB H xi
CHHYCOB JUIs TPEXTPAHHOIO yIjia P
77 DnemMeHTHI chepHIeCKOl TEOMETPHH: I'e0/Ie3NIECKHE 03 Henens
JIMHUM Ha 3emiie Mapr
| 3 Henens
78 | KontponsHas pabora "Yrisl i paccTosHus" giapT 4
79 Cucremarusanms 3HaHAH "MHOIOrpaHHHK B €10 01 vepesst
SJIEMEHTHI" arpesst
01 venens
80 | Iumpamupa. Buael mupamu. IlpaBunsHas nupaMuaa A
ampernst
81 IMTpusma. IIpsamast 1 HaKIOHHAs IPU3MEL [IpaBribHAas 01 nemens
npusMa anpes
82 IpsiMoit mapaIeIenuIe 1, MPAMOYTOIbHBIA 02 nenens
napajulenenumnesn, Kkyo anpens
02 menens
83 | Bem € MHOrorpaHHukH. Teopema Jitnepa
YKIIBI p P P anpesns
84 Bemrykiieie MEOrOrpanHukd. Teopema Ditnepa. 02 menens
ITpaBHJIbHBIE H HOTYTIPABHIBHBIE MHOTOTPAHHHKH anperns
03 nenens
85 | Konrponsnas pabora "Muororpanaaku” A
arnpe’ns
03 menens
86 | IlonsTHE BEKTOpA HA IUIOCKOCTH ¥ B IPOCTPAHCTBE
anpess
03 menens
87 | CyMmma BEKTOpOB
po anpens
88 | Pa3znocTh BEKTOpOB 04 nenens




anpeis
89 | IlpaBuio napamiesenumnena 1 04 mengaa
anpens
90 | YMHOXKeHHe BEKTOpa Ha YHCIIO 1 S M
anpens
0] Pa3znoxenne BexTopa no 6asucy Tpéx BEKTOPORB, He 1 05 nenens
JIeKAmMUX B OJHOM TUIOCKOCTH anpes
05 nenens
92 | CxanspHoe npou3Be/ieHHe 1 anpen
93 | Beraucnenue yria Mexy BeKTOpaMH B IIPOCTPAHCTBE 1 s
anpens
94 | Ilpocreiimue 331249 C BEKTOPaMH 1 E{L;[enem
95 | Ilpocreiilme 3a1a4uu ¢ BEKTOpaMH 1 E[L;lenem
96 | IlpocTeiimue 3a71a4y ¢ BEKTOpaMH 1 E{la;;e,uem
97 | Ilpocreiimme 3a1a9 ¢ BEKTOPAMH 1 E{i};{enenﬂ
98 | OOobmEenne U cHCTEMATH3AITUS 3HAHUN 1 ﬂZaéxenenﬂ
99 | OGobImeHHe H CHCTEMATH3AIHA 3HAHWIA 1 i)é;lenenﬂ
100 | Uroroeas xoHTpOnBLHAs paboTa 1 iﬁ;eﬂm
101 | Mrorosas KoHTpoOJBbHas paboTra 1 3?;;&&6“5‘
102 | O6obmenue 1 cucTeMaTH3AIAS 3HAHUIH 1 Sf;;[eﬂem
| OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102




11 KJTIACC

- Kosmm4uecTBo 9acos DIeKTPOHHEIE
o
ok Tema ypoxa B Konrpoasubie | Ilpakruyeckue | /lara usydenus | nudpospie
s paboTsl paboTsl obpa3oBaTeibHbIE
pecypesl
1 [ToBropenue Temsl "KoopauHaTel BEKTOPA Ha MJIOCKOCTH H 1 01 venens
B IIpOCTpaHCTBE" CEeHTsIOps
. » 01 nenens
2 [Tosropenue Temsl "CkanspHoe Ipou3BeieHne BEKTOPOB 1
ceHTsI0ps
3 IToTopenue Temsl "Brraucienne yria Mexy BeKTOpaMu | 01 menens
B HpocTpaHcrae” CeHTS0ps
4 IToBTOpenue Temsl "Y paBHeHHe NPSIMOM, TpoxXoasieit 1 02 nenens
gepes JIBe TOUKH" CEeHTAOPS!
5 VpaBHEHHE IIOCKOCTH, HOPMallb, YPaBHEHHE IUIOCKOCTH B 1 02 menens
OTpesKax CeHTSOps
5 VpaBHeHHUE IUIOCKOCTH, HOPMaJib, YPABHEHHUE TJIOCKOCTH B 1 02 venens
OTpe3Kax CeHTA0pA
03 menens
7 BekropHoe npoussesieHue 1 ~
CeHTsIOps
03 nenens
8 Jluneiinble HepaBeHCTBa, TMHEHHOE IPOrpaMMHEPOBAHHE 1 'H
CeHTSIOps
" " 03 menens
9 JIuneiinsle HEpaBeHCTBA, MUHEHHOE MPOrPAMMHPOBAHHE 1
CEHTSIOps
10 AHaTHTHYECKHE METOIbI pacyéTa yriia Mex/1y NpsIMbIMHU B 1 04 menens
MHOIOIpaHHAKaX ceHTsOps
1 AHaTHTHYECKHE METOJIBI pacuéra yriia Mexuy | 04 senens
IUIOCKOCTSIMH B MHOTI'OTPAHHHKAX ceHTSI0ps
12 @Dopmyia pacCTOSIHES OT TOYKH 0 IIOCKOCTH B 1 04 menens
KOOpJIHHATaX ceHTsOps
01 venens
13 Haxox/ieHue paccTosHU#M OT TOYKH 10 IUIOCKOCTH B KyOe 1 i
OKTA0ps
14 Haxoxienue paccTosHuil OT TOYKH 10 INIOCKOCTH B 1 01 menens
[PABHAJIBHON ITHpaMH/Ie OKTAOps
01 aenens
15 Kontponenas pabora "Anamurinaeckas reomerpus” 1 1 X
OKTAOPA
02 menmens
16 CedeHnnsi MHOTOIPaHHUKOB: CTAHIAPTHBIE MHOTOIPAHHHUKH 1

OKTS0pA




02 menens

17 Ceuyenns MHOrOrpaHHHKOB: METO/] CIIE/IOB oxcrz6ps
18 Cevennst MHOTOIpaHHUKOB: CTAHAPTHEIE IJIOCKOCTH, 02 nenens
HepECcEeYCHHs IPAMBIX H IUIOCKOCTEH OKTAOps
19 [lapannenecHbie nNpsMBIC ¥ IUIOCKOCTH: NapaUieIbHbIe 03 nenmens
CEYCHUS OKTA0pA
20 I ; " “ 03 menens
apajuie/IbHbIE IPSMBIE U TUIOCKOCTH: PacdéT OTHOMEHHH
OKTA0ps
21 [TapannensHbie MpsSIMEIE H ITIOCKOCTH: YIJIBI MEX/TY 03 menens
CKPENIMBAIOIHUMHCS IPAMBIMU oKTa0ps
[epieniukynsipHEIe NpsIMBIE A IUIOCKOCTH: CTaHAAPTHHIE o4 neiea
22 [apel HEPIEHTAKYIAPHBIX ILIOCKOCTEH U HPSMBIX, okersbps
CHMMETPHH MHOTOIPaHHHUKOB
23 [lepniermuKynsipHBIe IPSMEIE H IUIOCKOCTH: TEOpEMa O 04 mepens
TpeX NepHeHAUKYISpax OKTAOPSI
24 [lepnenuKynsipHEIE IPSIMBIE W IUIOCKOCTH: BEIMHACIICHHS 04 senens
JUIMH B MHOTOI'DAHHHKAX OKTSOps
25 [loBTOpeHHe: MI0IIa/ i MHOTOYTOJILHHAKOB, (hOPMYIIBI JUIS 05 menens
IIOM@eH, coobpaxkenus noaoous OKTSIOpst
2% [ToBTOpenue: IUI0mMa I MHOTOYTOJILHAKOB, (DOPMYJIIBI JUIS 05 nenens
miomaneu, coodpaxenus nogodus OKTSIOps
27 [ToBTOpenue: nomaaM MEOTOYTOJIBHUKOB, (hOpMYIIbI JUIs 05 menerns
mioniaznei, coobpaxenus moo00us OKTSOps
[Tnomamu ceueHHnii MHOTOTPaHHUKOB: TUIOIIAH T
28 NOBEPXHOCTEH, paspe3aHus Ha YacTH, COOOpakeHus
HOsIOpst
nopoodus
[Tnomasu ceueHnit MEOTOrPaHHUKOB: TLIOIA/IH 7 -
29 MIOBEPXHOCTEH, pa3pe3aHus Ha 9aCTH, COOOpakeHus
HOSOpst
noaoous
30 KonTtposnsnadg pabora "IloBTropenue: MHOrOrpaHHUKH, 02 nenens
CEUEHHMsI MHOTOIPAaHHHUKOB" HOSOps
31 O65ém Tena. Ob6beM IPSIMOYTOILHOTO NapaUielienuneia U5 memrax
HOS0pst
3 3ajaum 00 yjBoenuu Kyba, o kBajparype Kyba; o 03 nenens
TPHCEKIHH YTJIa HOAOPs
33 CrepeomerpuuecKkue 3aj1auu, CBSI3aHHBIE C 00BEMOM 03 menens
IPsAMOYTOJILHOTO IIapauieNenuneaa HOSOpsI




[Ipuxiamuele 3a/1a4u, CBI3aHHBIE C BEIYHCIEHHEM 00BEMA

04 genens

34
NPsAMOYTOJIBHOI'O apajuleienunesa HOSIOps
35 O0BEM npsiMOit IPHU3MEL (4 meneng
HOAOps
36 CrepeomMerpuyeckue 3aa4u, CBI3aHHbIE C BEIUHCICHIUEM 04 menmens
00BEMOB NIPAMOH ITPH3MBI HOAODA
37 [Tpuxinanneie 3anaun, CBSI3aHHbIE ¢ 0OBEMOM MPIMOit 01 menens
PA3MBI Jexabps
38 Brraucnenue 066EMOB 1€ ¢ TOMOLILIO ONPEIEIEHHOIO 01 menesns
| uHTerpana. O0bEM HaKIIOHHOH MPH3MBL aexaops
39 Breraucnenue 06EMOB TEN ¢ TOMOLIBIO ONPEAETEHHOTO 01 menens
uaTerpaia. O0néM nmupamMuIbI naexadbps
40 Dopmyna 06séma mupamuasl. OTHOMEHHE 06HEMOB 02 menens
MHpaMHUJ ¢ O0IIHM yIJIOM nexabps
A1 Dopmyna 06séma mupamusl. OTHOMIEHHE 00HeMOB 02 menens
MHPaMHEL ¢ OOLIHM YTIIOM nexabps
1 CrepeoMeTpudeckue 3a/1a4u, CBSI3aHHBIE C 00BEMaMHU 02 menens
HAKJIOHHOH [IPU3MBI nexadps
n CrepeomerpudeckHe 3aia4yu, CBSI3aHHbIE C 00bEMaMH 03 menens
THPAMHE B Jaexabpst
44 [Tpuxnanusie 3agauu no reme "O6BEMBI Ten", CBI3aHHBIE © 03 menens
00BEMOM HAKJIIOHHOM IIPA3MBI nexabpst
45 [Tpuxnanasie 3agauu no teMe "OO0BEMBI Ten", CBI3aHHEIE C 03 menens
00BEMOM THPAMHIBI Jexadps
46 [Ipumenenue 06sEMoB. Beraucnenue paccrosaus 10 04 mepens
IUIOCKOCTH nexadps
47 KonTponehas pabora "O0séM MHOrOrpaHHHKa" 04 zepens
nexadps
48 [umrsapryecKas IMOBEPXHOCTE, 0Opasyromue 04 mepens
LHHJIMHAPHYECKOH ITOBEPXHOCTH neKadps
49 [Tumaagp. [IpaMoit kpyrosoit mumaszp. Ilnomans 02 menens
MTOBEPXHOCTH IHAJHHIPA sSTHBaps
50 Konwueckast moBepXHOCTD, 00pa3yronme KOHUIeCKOH 02 menens
nosepxHocta. Konyc SHBaps
51 Ceuenne KOHyca IIIOCKOCTHIO, ITAPAJUICTHHOMH IJIOCKOCTH 02 menens
OCHOBAaHHSA SHBapsI
52 VYceuénnelii konyc. M3o0pakeHne KOHYCOB H yCeYEHHBIX 03 nepens




_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 1o Teme "Tena u MOBEPXHOCTH BpameHus" | seapr
| 01

71 Kontponenas padora "Tesa 1 moBepXHOCTH BpamieHus" Ma;{:nem

72 O6ném mmneapa. Teopema 06 00bEMe MPIMOTO HIHH/PA g;};{:nens

73 Brrancienne 00BEMOB Tell ¢ TOMOIIBIO OIPEIEEHHOr0 02 nenens
urTerpana. O6ném KoHyca Mapt

74 [Inomanu 60K0BO# M MOIHOH NOBEPXHOCTH KOHYCA gi;:nenﬂ

5 CrepeoMeTprdecKre 3aaqi, CBSI3aHHBIC C BEIYHCIEHHEM 02 uenens
00BEMOB ITHIHHIPA, KOHYCA Mapt

76 [Ipuxnanasie 3a/1aH 10 Teme "OOBEMBI U IUTOIATH 03 nenens
MOBEpXHOCTEH Ten" MapTt
O6wém mapa 1 maposoro cekropa. Teopema 06 00BEMe

=+ mapa. [Inomans cheprr. Crepeomerpudeckue 3aaqm, 03 nenens
CBA3aHHBIC C BEIYACICHHEM 00BEMOB IIapa, MapoBoro MapT
CErMeHTa | IapoBOrO CEKTopa
[Tpuxragasie 3anayn o teme "OO0bEMBI TeN", CBI3aHHBIE C

78 00BEMOM mapa u wiomansio chepsl. COOTHOMEHHS 03 menens
MEX Y IUTOINAISIMA MOBEPXHOCTEH B 00BEMaMK ITOIOOHBIX MapT
TEI
ITono6ueie Tena B mpocrpancTee. MaMmenenue 06béma npu OL iszena

79 noo6uun. CTepeoMeTpHYECKAE 3a/1a9H, CBA3aHHbIE C
BEIYHMCIICHUEM 00BEMOB TeIl M IIIOMIAAeH IOBEPXHOCTEH anpei

30 Kontpomsras pabora "[lnomanm mosepxHocTd # 065HEMBI 01 menens
KpYIJIbIX Ten" anpens

31 JiBmxenus npocrpanctsa. Otobpaxkenus. JIBrKkeHus 1 01 nenens
paBeHCTBO (uryp. O6mue cBOHCTBA JIBHIKEHHIT ampest
Buasl ABMKEHUN: napasuiebHEIA MepeHoc, eHTpanbHas 02 et

82 CUMMETPHS, 3€pKaJIbHas CHMMETPHSI, IIOBOPOT BOKPYT "
pAMOi

83 IIpeobpa3zoBanust nonodus. Ilpamas u chepa Dittepa UZ Seens

anpens
84 ['eoMeTpHYeCKHE 3a]]a4i HA TPUMEHEHHE J[BHKSHHS 02 nepens
anpens
85 KonTposnsras pabora "Bekropsl B npocTpancTse” 03 nenens




anpest

O606maromee noproperue 11 noHATHI B METOJIOB Kypca

5 03 menens
86 reomerpun 10-11 kiaccoB, cucteMaTH3aIUs 3HAHWIA: anpens
"[lapaniensHOCT IPAMBIX M IUIOCKOCTEH B IpocTpancTse”
Obob6maromee nosropenue 11 moHSTHII B METOIOB Kypca
03 menens
87 reomerpuu 10—11 knaccoB, cuCTEMAaTH3AIHS 3HAHMI: ampens
"BekTops! B ipocTpancTee”
O6o6maromee nopropenue 11 moHATHIT H METOOB Kypca P4 i
88 reomerpuu 10—11 xwiaccor, cucreMaTH3aIus 3HAHMIA: bl
"BexTops! B npocTpancTse” 3
Ob6obmaromee mopropenue 11 mMoHATHIE U METOOB Kypca 04 St
89 reomerpun 10-11 xnaccoB, cucremaTH3anus 3HAHAN:
"O6beM MHOTOrpaHHHKa" i
Obobmaromee nmosropenue 11 nmoHATHIT 1 METOJOB Kypca T p—
90 reomeTpuH 1011 xnaccoB, cucremMaTH3anys 3HAHAH:
"OOBbeM MHOrOrpaHHHKA" spen
O6ob6marommee nosropenue 11 noHATHI 1 METOIOB Kypca 05 uenem
91 reomerpun 10-11 KmaccoB, cucTeMaTH3aIMA 3HAHMIN:
"I[Tnomami noBepXHOCTH H 00BEMBI KPYTJIBIX Ten" anpeit
O6o6matormee mopropenue 11 moHATHII U METOIOB Kypca 05 ‘sasns
92 reomeTpuu 10—-11 Kmaccos, cucTeMaTH3aIs 3HAHWH:
"I lromany moBepXHOCTH B 00BEMBI KPYTJIbIX Ten" i i
93 Hrorosas xoHTpoasHas paboTa 03 meziens
anpens
94 Hrorosas KoHTpobHas pabora 3:];&13}18
95 [ToBTOpenue, 0b600meHHe U cHcTeMaTH3AIAA 3HAHUI S[L;e,ucnﬂ
Hcropus pa3sBuTHA CTepeOMETPHA KaK HAyKH H €€ POk B D1 s
96 Pa3BUTHH COBPEMEHHBIX HHIKCHEPHBIX X KOMIIBIOTEPHBIX Mai
TEXHOJIOTHit
Hcropus pasBHTAS cTepeOMETPHH KaK HAYKH U €€ pOJib B 02 sibiss
97 pPa3sBUTHH COBPEMEHHBIX MH)KEHEPHBIX U KOMIBIOTEPHBIX Maii
TEXHOJIOTHH
Hcropus pa3BATHS CTEPEOMETPHHA KaK HAYKH U €€ poJlb B 02 i
98 Pa3sBATHH COBPEMEHHBIX HHIKCHEPHBIX U KOMIIBIOTEPHBIX Mai

TEXHOIOInH




Hetopus passatus crepeomeTpun Kak HayKd H € poiis B

02 Hepens
99 Pa3BHTHH COBPEMEHHBIX HHKEHEPHBIX H KOMIIBIOTEPHBIX 1 Maik
TEXHOJIOTHH
Vicropus passuTHsi cTepeOMETpHH Kak HAYKH U €8 pois B O3isiicng
100 PasBHTHH COBPEMEHHBIX HHXEHEPHBIX H KOMIBIOTEPHBIX | mars
TEXHOJIOTHIM
Vicropust pasBUTHS CTepeoOMeTprH Kak HAYKH H ¢& PoJlh B 03 mencns
101 Pa3BHTHH COBPEMCHHBIX HH)KCHEPHBIX ¥ KOMITBIOTEPHBIX 1 o
TEXHOJIOTH
Vicropust pasBuTHA CTEpEOMETPUN KaK HAYKH M €& POJlh B .
102 PasBHTHH COBPEMEHHBIX HHXXCHEPHBIX H KOMIIBIOTEPHBIX 1 N

TEeXHOJOTHIA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




[IPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHHUSA
OCHOBHOM OEPA3OBATEJIbHOU IIPOI'PAMMBI
10 KJIACC

K ” &
o IIpoBepsieMble TPEAMETHbIE pesyabLTATHI 0CBOCHHAS 0CHOBHOM ofpa3oBaTEIbHOH

IpoBepAEMOro
RUEeE nporpaMMbl CPeHEro o6mero 0d0pa3oBaHHs

pesyabTATA
| 7 |Teowerpus _ —
7 r()_nqugosa'rb MOHATHSIMHA: TOYKA, NpAMas, TUIOCKOCTR - -
| 79 [IpAMeEHATh AKCHOMbI CTEPEOMETPHH CIICICTBUS M3 HHMX MpPH PEHICHHH reoMeTpUIECKUX
e RRRER e s
- . OnepupoBarh TIOHSITHSIMHE: TIAPaJLIeIbHOCTD A TIepTEH MKy ISIPHOCT MPAMBIX K ILUIOCKOCTEH
74 KnaccuunupoBarh B3aHMHOC pacmonoKeHne NPSIMBIX H 1 [UIOCKOCTEH B npocrpancrgg____{
75 Onepﬁponr:{rb rx:m;mamn: IBYTpaHHBINA YTOI, IPAHK NIBYTPAHHOrO yTIia, pebpo JBYTrpaHHOTO |
yr7a, THHEHHE YOI ABYTPAHHOLO yria, rpajlycHas Mepa IByrpaHHOro yIia
76 OrnepupoBaTh IOHATHAMH: MHOTOI'PaHHHK, BBITYKJIBIH H HEBBIMYKJIBIH MHOTOTpaHHHK,
B 9IEMEHTHI MHOTOTPAHHMKA, IPABM/IbHbIA MHOTOTPAHHRK |
Pacro3HABATh OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (mapamujia, NpU3Ma, TIPSAMOYTONbHBIA

| 7.7
S mapautenenmunes, ky6) I
| KiaccuuuapoBaTh MHOTOTPaHHHKH, BHIOMpAsi OCHOBAHUA VIS KaccHbHUKaiy (BBITYKIIBIC
‘ 7.8 ‘H HEeBBITYKJIblE MHOTOTPaHHHKH, [IpaBMTbHbIE MHOTOTPAHHMAKH, TPAMBIC H HaKJIOHHBIE
- | IpU3MBI, TApAILTETIAIE/5])

7.9

@gpgpoaafrb OHSTHSIMA: CEKyIIas IUIOCKOCTh, CeYeHWe MHOTOTPaBHUKOB
| OGBACHATS IPHHIMAIE! TOCTPOCHHS cedgeHUH MHOTOTPAHHIKOB, HCIONB3YA ) METOJ CJIEIOB \
CTpOMTh CedYeHHS MHOrOrpaHHUKOB METOZIOM CJIE/IOB, BBINOHATE (BBLIHOCHBIE) TITIOCKHE
| yepTe)KH U3 PHCYHKOB IPOCTRIX ¢ 06BEMHBIX (UIYp: BUA CBEPXY, cOoKy, CHH3Y |
| Pemarh 3a/a4¥ Ha HAXOXKJICHHE reoMEeTpHYECKHX BETHIHH IO oGpasnam Wi a.nmpnmaﬂ
IpUMEHsisi H3BECTHDIC AHATHTHICCKAC METOIBI TIPH PEIIEHAN CTAHIAPTHRIX MaTeMaTHIeCKuX
3ajad Ha BBIYHCIICHHE paccTosHAN MKy IBYMS TOHUKAMH, OT TOUKH [0 MHPAMOH, or |
TOYKH/IO IUIOCKOCTH, MEKIY CKPeIMBAIOMIMMHCS IPIMBIMAL__
Pemars 3a7a9¥ HA HAXOXKCHHE TEOMCTPHYECKHX BEAHIHH o obpasuaM HiIu aaropuTMaM, |
[PUMEHsIS H3BECTHBIC AHAUTHHIECKHC METOIbI TIPH PEIIeHUH CTaHAAPTHBIX MaTeMaTHIECKUX
3aau HA BBIYKMCICHHE YTJIOB MEXIY CKPETIUBAIONMMACS TPAMBIME, MEKILY TpSIMOA |

| IIOCKOCTBIO, MEXNLY ILTOCKOCTSIMH, IBYTPAHHBIX yTTIOB
\ Brrumcnars 00BEMBI U ILIOIIATH oBepXHOCTEH MHOIOrpaHHHKOB (mpu3ma, MHpaMHza) C
\ 7.14 npeMeHenreM  (opMyJl, BEIMHCIATE COOTHOIIEHHS. MEXIy IIOomanaMu [IOBEPXHOCTEH,
| 06BEMaMH DONOGHEIX MHOTOrPAHHUKOE -
715 ‘ OnepupoBaTh MOHATHSMH: CHAMMETPAL B mpoCTpaHcTBe, LEHTP, OCh H HHOOKOCTL—‘|
— i | cHMMETpHH, LCHTP, OCh ¥ IIOCKOCTR cHMMETpHH QUIYpHT __‘
716 Vi3BiexaTh, OpeoOpasoBbIBATh H HMHTEPIPETHPOBATL uH(QOPMALIHIO O TPOCTPAHCTBEHHBIX |
reoMeTpHUECKUX GUTYpax, NPe/ICTaBICHHYIO 0 Ha YepTekax | puCyHKax -
[IpuMeHATh ~T[eOMETPHHCCKHE dakTel IS PENICHHA CTEPEOMETPHYECKHX :*.9,1121;1
‘ 717 TIPE/TIOJIAraloNIiX HECKOIBKO IIaros pelnenys, eCly yCIOBHs IPHMEHEHIH 3aj1aHbl B ABHOH
(opme s |
[IpuMenATs IIpOCTEHiUe MPOrpaMMHBIC cpeicTBa H 3NEKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI IIPH PEIICHAH CTepeOMETPUYECKUX 3a/1at

7.18

‘ 719 ‘HpHBOIiHTB IpAMEPS!  MaTEMaTHYECKAX 3aKOHOMEpHOCTell B TNpPHPOAS M IKAHH,
' | pacro3HaBaTh IPOABIICHHE 3AKOHOB I reoMETPUH B HCKyCCTBE S

| TIprMeHATh TIONydEHHbIe 3HAHMA HA MPAKTHKE: AHATM3UPOBATH PEATBHBIC CHTyalHH H
| 720 [PVMEHATh HM3y4CHHbIC TOHATHI B mpomecce TOMCKA —PEMICHHA MaTeMaTHIECKH

chopMyTMpOBaHHOH MPOGIEMBL, MOZICTMPOBATE peanbHbIE CHTYalliH Ha A3BIKE TCOMETPHH,
| e | FcCIeIOBAT MOCTPOSHHBIE MOJIEIH € ACIIONB30BAHAEM | TEOMETPHUCCKHX ITOHATHH 1 TEOPEM,




anmapara anredphl, pemaTth NpakTHUYECKHE 3ala4d, CBA3aHHBIE C HaXOXKICHHEM
T€OMETPUYECKHX BETHYHH

Kon

11 KJIACC

IIpoBepsiembie npeaMeTnbIe PE3YILTATBI 0CBOCHHS 0CHOBHOI 00pazoBaTeIbHOl
TIPOBEPSIEMOro

NporpaMmel cpeanero o6mero o6pazoBanns

pesyanTara
6 ["eomerpus -
OnepupoBars noHsTHSMHE: HUTHHAPHYECKas MOBEPXHOCTh, 06Gpasylommie TUITHHIPAYESCKOH
6.1 [IOBEPXHOCTH, IUIHHAP, KOHHYECKAas TIOBEPXHOCTS, oOpasyromue KOHHYECKOH IOBEPXHOCTH,
KOHYC, chepruecKas IOBEPXHOCTE
6.2 Pacniosnapats Tesa Bpamenus (ummHHEIp, KOHYC, chepa u map) o
6.3 OGBACHATE COCOBH! MOMyHeH s Ten BpalIeHus
6.4 Knaccudpumuposars B3aumuoe pacronoxenue chepsl U I0CKOCTH
6.5 Onepuposars nomsTHAMHE: mapoBoi CCIMEHT, OCHOBAHME CErMEHTA, BBICOTA CEIMEHTA,
' IMapOBOH CJIOH, OCHOBAHHE IIAPOBOTO CIIOA, BHICOTA IIaPOBOT0 CIIOSL, MIAPOBOit CEKTOP
6.6 Beraucnare 06bEMBI B 1ITOmAmM TIOBEPXHOCTEH Tel BpAIICHHS, TeOMETPHYECKHX Tel c
' IpHMEHEHHEM (HOpMyIT
6.7 Onepuposars moHATHSMY: MHOTOTpaHHHK, BIIHCAHHEIA B cepy H OMHCAHHBIL OKOJIO cepsr,
| ' cthepa, BIMCAHHAS B MHOTOrPAHHUK HITH TeJI0 BpaLICHHS
6.8 Brraucnars coorHomenus Mesxy miomamsvu HOBEPXHOCTEH U 00BEMaMu TONOGHEIX Te
6.9 Mzobpaxats m3ydaemble ¢urypsr or PYKH M C NPUMCHEHHEM MPOCTBIX HYePTEKHBIX
HHCTPYMEHTOB
6.10 Bemonnares (BemocHbe) mnockue HCPTEXKH U3 PHCYHKOB IPOCTHIX O6BEMHBIX (GHIyp: BUL
CBEpXY, COOKY, CHH3Y; CTPOMTE CEUeHHS Tell BpaleHHs
6.11 M3Bnexars, uHTepnpetHpoBath H npeoGpasoBLBaTe HHPOPMALHI O IIPOCTPAHCTBEHHBIX
| TCOMETPUYECKHX (PHIypaX, IIPEJICTABIEHHYIO Ha 9epTeKax H pHCYHKaxX
[Ipumensts  reomerprueckue GakTel I pemenus CTEPEOMETPHYECKHX  3ajad,
6.12 IpCATIONAararomuX HECKOJIBKO INaroB pelieH s, eciu YCJIOBHA NIPHUMEHEHHS 3aJ]aHbl B SBHOMH
L opme
| 6.13 OnepupoBath noHsTHEM: BEKTOP B IPOCTPAHCTBE i
6.14 BeimonuaTe aefictus crnoxenus BEKTOPOB, BEMUTAHHS BEKTOPOB H YMHOXEHHA BEKTOpA Ha
| ) YHCJI0, 00BACHSITH, KAKMMH CBONHCTBAMH OHHU obnanaror |
6.15 IlpumensTs mpasuino mapawienenunena IPH CIIOXEHHUH BEKTOPOB ]
OnepupoBats nOHSTHSMU: ACKapTOBEI KOOPIMHATEI B IPOCTPAHCTBE, BEKTOP, MOJIyITb
6.16 BEKTOPA, paBEHCTBO BEKTOPOB, KOOPIHHATHI BEKTODA, YIoj MEXIY BEKTOPAaMH, CKAIAPHOE
LIPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE H KOMILTAHADHEIE BEKTOPBI
6.17 Haxomuts cymmy BexTopos u TTPOU3BE/ICHHE BEKTOpa HA YHCIIO, YIOJ MEXKIYy BEKTOpAMH,
CKLIPHOC MPOM3BEICHHE, PACKIIA/ILIBATE BEKTOP I10 ABYM HEKOJUIMHEAPHBIM BEKTOPAM
6.18 3azaBate II0CKOCTE YpaBHEHHEM B JACKapTOBOM CHCTEMe KOOPAHHAT
6.19 Pemats mpocreifimie reomerpuueckue 3aflaii Ha IIPHMEHCHHE BEKTOPHO-KOODPIHHATHOTO
MeToaa
Pemare 3amasnm ma pokaszaremscrso MAaTeMaTHYECKUX OTHOIICHWH W  HaXOXKICHHE
6.20 FCOMETPHICCKUX BE/IHIHH 110 06pasliaM MM aIropET™MaM, TIPHMEHSAA H3BECTHBIE METOBI TIPH
F— PCIICHAM CTAHIAPTHBIX MATEMAaTHUECKUX 337124 |
6.21 [IpumensTs npocreifmme NPOTPAMMHEIC  CPENICTBA M SJEKTPOHHO-KOMMYHHKAITHOHHBIE
| CHCTEMEI IPH PEMICHHH CTEPEOMETPHYECKHX 3273y |
6.22 | IIpHBOMMTE IIpUMeEpPEI MaTEMaTHUECKHX 3AKOHOMCPHOCTEH B [IPUPO/IE ¥ JKM3HH, PAaCIIO3HABATE
IPOABJICHHE 3aKOHOB TEOMETPHH B HCKYCCTBE

IIpumenaTs nonyvennsie 3HamEmus Ha [IPAKTHKE: aHATU3UPOBATh pPealbHLIE CHTYAHH M
NPUMCHATh  M3YYCHHbIC IOHATHS B IPONECCE IIOHCKA PCLICHHs  MaTeMaTHYeCcKH




N ——
kB

c)opMyIHPOBAHHOM nipo6ieMbl, MOJCIAPOBATH
{ceIe0BaTh TIOCTPOSHHBIC MOJIE

anmapata anreOpsl, —pemarh [paKTHYECKHE
reOMETPHISCKHUX BEITHIMH

I C MCIIOJIL30BAHUEM

-
peaibHBIC CUTYalMH Ha S3BIKE TEOMETPHH,

FeOMETPHUECKUX TOHATHI H TEOPEM,

3a7a4yM, CBA3AHHBIC ¢ HaxXO0XJIEHHEM




Kon

ITPOBEPSIEMBIE 3JIEMEHTBI COJEPXAHMUSI
10 KJIACC

IIpoBepsiemsrii y1emenT COAePIKAHUA

7

| 'eomerpust - {

OcHoBHBIE MOHATHS cTepeometpun. Touka, mpsmas, mrockocTs, npocrpadcTBo. IloHsTHE 06
aKCHOMATHHYECKOM ITOCTPOCHHH CTEPEOMETPHH: AKCHOMEI CTEPEOMETPHH H CIEJICTBUS U3 HUX

T2

Bsanmuoe pacmonoxenume mpamex B [IPOCTPAaHCTBE: MEpeCeKAKOIIHECs, MNapaIelbHEE U
CKpCIHBArOIHECs NIpsMble. [1aparmebHOCTE NPAMBIX B MIOCKOCTel B POCTPAHCTBE: NApaIICTBHBIE
[IpAMBIE B NPOCTPAHCTBE, NAPAIENBHOCTh TPEX MPSIMEBIX, HapaJuIeTbHOCTE NPAMOMA H IUTOCKOCTH.
YTIBIC COHANPABIICHHEIMH CTOPOHAMH, YIOJl MEXJy HpSAMBIMH B NpocTpaHcTse. IlapaimresHocts
TUIOCKOCTEH: mapalenbHble ITOCKOCTH, CBONHCTBA TapajenbHbIX - miockocTed. IIpocreiimue
IPOCTPaHCTBEHHEIE (DHIYPEI HA MIOCKOCTH: TETpasap, Ky, napaulenennes, mocTpoeHue CEeYCHH

73

ITepnenmaxynsaprocTs TIPSMOH M IUIOCKOCTH: TICPICHIMKYIPHBIC IPsIMbIE B IPOCTPAHCTBE, IpsMBbIe
NapajieNibHele W NEPNeHANKYIAPHBIE K IUIOCKOCT » TPH3HAK MEPNEHAHKYIAPHOCTH NPAMOH H
IJIOCKOCTH, TE€OpeMa O MpsMOi HCPNCHAUKYISIPHOH MNOCKOCTH, YTIBI B IIPOCTPAHCTBE: yrOl MKy
OpAMOH H IIOCKOCTBIO, JBYTPaHHbIH Yroi, IMHCHHBIA Yrol ABYTpaHHOrO yrna. Ilepnesaukymnsp u
HAKIOHHBIC: PAaCCTOAHHE OT TOYKH A0 ILIOCKOCTH, PacCTOAHHE OT MPAMOMH /0 TIOCKOCTH, IPOEKITHs
(QHUIYpBI Ha IIOCKOCTS. Iepnenmukynsprocts miockocreii: TIPH3HAK INEPNEHIUKYIIIPHOCTH BYX
mtockocteid. Teopema o Tpéx NePIeHIHKYISIpax .

7.4

‘ paMAZa. DNEMEHTbI NPU3MEL B THpaMuast. [IpaBuibHsie MHOTOTPaHHHUKH: IIOHATHE TPABHILHOTO

TlonATHe MHOrorpaHmMKa, OCHOBHBIE 3IeMeHTEI MHOTOTPaHHHKA, BBIIYKIBIE H HEBHITYKIIBIE
MHOTOTPAHHKKH, Pa3sBEPTKA MHOTOTpaHHuKa. Ilpuima; N-YTOJIbHAsl MPH3Ma, I'PAHH H OCHOBAHUS
TIPH3MEL, TIpAMAas ¥ HAaKIOHHAs IPU3MEL, GOKOBAS U [IOIHAS TIOBEPXHOCTE MPH3MBL. [Tapamienenunes,
IPAMOYTOIbHBIA MapajluleeN el W ero CBONCTBA. [Tapamuna: n-yromsmas mmpamuma, TPaHH H
OCHOBaHHE MHPaMHIBL, OOKOBas W ITOHAsS TIOBCPXHOCTE MUPAMH[BL, NpPaBHIBHAY M yCeuEHHAS

MHOTOrpaHHHKa, NPaBHIbHAA IIPH3MA H [PaBH/IbHAS [TpaMK/ia, IPABHUITbHAS TPEYTOJbHAS THPaMK/a
H NpaBUJILHEIA TeTpaszp, Ky6. [Ipencrasnenue o IPaBHITBHBIX MHOTOIPaHHHKAX: OKTasJp, Jozmexasp
1 HKocasnpyrue CedeHus IpH3MbI H THPAMHUIEL |

CummeTpus B mpoctpancrse: CHMMETpPHS OTHOCHTENEHO TOYKH, HPAMOMH, INIOCKOCTH. DJIeMEHTEI
CHMMETPUH B IMPaMKJIaX, NapailIeelUIeax, IPaBHIbHEX MHOTOTpaHHHKAX

Brraucienne anementos MHOTOTPaHHHKOB: pEOpa, [HMAarOHaIH, YIJIbL [Tnomane  6GoxoBoit
TIOBEPXHOCTH M IOJHO¥ IIOBEPXHOCTH TPSMON HPHU3MEL, IUIOMANk OCHOBaHHH, TeOpeMa o GOKoBOH
HOBEPXHOCTH npsiMo¥ mpu3Mmel. [Inomans 6okoBoii HOBCPXHOCTH H IOBEPXHOCTH IIPaBHIIBHOM
THPaMUJIEL, TEOpeMa O IUIOWIAMH yCedEHHON mupamumbl. [ToHsTHe 06 ob6péme. O6BEM THpaMHUJIE,
[IPH3MEI

[

[Tono6usle Tena B IpocTpancTBe. COOTHOMEHHS MEXTY IIomanaMu ITOBEPXHOCTEH, oﬁbémamm
NOJ00HEIX Tej

Koa

| ["eomerpus

11 KJIACC
IIpoBepsiemsliii 3;1ement COAepIRAHUS

[unvaapuyeckas mosepxHOCTS, obpasyromme uuImMEApHYECKOl TIOBEPXHOCTH, OCh IUIHHIPHIECKOM
TIOBEPXHOCTH. [{HimHAp: ocHOBaHUA W GoKOBaAs IIOBEPXHOCTH, 0Opasyiomas ¥ 0ck, IOMAh GOKOBOL}
U TIOJTHOH IIOBEPXHOCTH o

Konwnueckas mosepxmocts, obpasyromue KoHHYECKO [IOBEPXHOCTH, OChb ¥ BEpPHIMHA KOHHYECKO

6.2 | moBepxnoctn. KoHyc: ocroBanme BEpIIMHA, 00pasylomas u ock, IUIOMALs GOKOBOH U MIOJTHOM
IIOBEPXHOCTH. Y CeYEHHBIH KOHYC: 06pa3yiomue 1 BBICOTA, OCHOBAHHA M GOKOBAS IIOBEPXHOCTE
6.3 Cdepa u map: nentp, pammyc, JMAMETD, TUIOIMANk MOBEPXHOCTH cephl. Bsaumuoe pacmonoxemie
7 |cheprrm ITOCKOCTH, KacaTenbHas IIOCKOCTE K cdepe, mwiomas cdeps
6.4 | M306paskenne Ten BpameHns Ha MIOCKOCTH. Passéprra mummapa u xonyca
6.5 KomGunamuu ten spamenus u MHOTOIPaHHHKOB. MHOTOIpaHHNK, ONHCAHHEIH 0KOJIO cepsr, chepa,
L~ | BUIWCaHHAas B MHOTOIPAHHHK, HITH TEJIO BpaLleHH |




= I ——

6.6 [lomsitre 00 oOBEME. OcHoBHEIE CBOMCTBA OOBEMOB TeIL. Teopema 06 obnéme r;pmoyrom:ﬂoro—\
nag aTUIeNenuIe/a i CIIe[ICTBAS 3 HEL. O6BEM IUIHHIPa, Koryca, O65hEM 1mapa 1 IIomab cheppl
| [lomoOHBIe Tena B TPOCTPAHCTBE. COOTHOIIEHHA MEXIy IUIomaisiMu noBepxHocTelt, 06bEMaMn ‘

‘ ﬂ nojoOHBX TEN - - i t

Ceyenusi LHATHHIPA (napannem,no ¥ TIEpIeHIUKYIAPHO ocH), CedeHHs KOHyca (mapannenbsHoe
OCHOBAHHIO H NPOXOAAIICE HEPE3 BE BepIIMHY), CeYeHMsA mapa
BexTop Ha ILIOCKOCTH ¥ B MPOCTPAHCTBE. CiosKeHue ¥ BHUHTAHHE BEKTOPOB. Y MHOIKCHHC BEKTOpA
6.9 | Ha umcno. Pa3noxkeHHe BEKTOpPA IO TpEM HEKOMILIAHAPHBIM BEKTOPaM. [IpaBuno mapajuienenane/a.
Pemmenye 3a1ad, CBS3aHHBIX C TPAMCHEHAEM NPaBHIl 1 JIeHCTBHH C BEKTOPaMH -
TIpsMOYTOJIBHAS CHCTEMA KOOPAHHAT B npoctpaHcTse. KoopruRatsl BEKTOPa. Hpocmﬁnme 3aJa4M B
KOOPJMHATAX. YTONI MEXMIy BEKTOPaMH. CkansgpHOe MPOHM3BEICHHE BEKTOPOB. BrruuciieHde YrJioB

MESKIY HPSAMBIMH U TTIOCKOCTAMH. KoopaMHaTHO-BEKTOPHEIH METOZ IPH pelIeHHA reomerputiecmx ‘
3aja4

6.10




ITPOBEPSIEMBIE HA ET'D IIO MATEMATHKE TPEBOBAHMUSI K
PE3YJIbTATAM OCBOEHMSI OCHOBHOIA OBPA30OBATEJBLHOM
IMPOI'PAMMBI CPEAHET'O OBIIET'O OBPA30OBAHMUS

Ko
. sne — IIpoBepsiemble TpeGoBanust Kk HpeaMeTHBIM PE3YJIbTATAM OCBOEHHUSI 0CHOBHO
poBep 00paszoBaTe/bHON NPOrpaMMbI cpeanero obmero o6pazoBanus
| TpeboBaHus

Branenwe meronamu foxasatensers, AITOPUTMaMH PEIICHHSA 3a/1a4; yMEeHHe (OpMyITHPOBATE 1
ONEPHPOBaTh MOHATHAMH: OMpEJIEIICHHE, aKCHOMa, TEOpeMa, CICACTBHE, CBOMCTBO, MpH3HAK,
HAOKA3ATEIBCTBO, PAaBHOCHIBHBIE (JOPMYITHPOBKH; IIPAMEHSTH HX; yMeHHe (opmysmpoBars
00paTHO® W NPOTHBOMONOKHOE YIBCPXKIICHHE, TIPHBOIUTL IIPUMEPH W KOHTPIIPUMEPEI,
HUCIIONB30BATh METOJ MATEeMaTHYECKOM WMHIYKITHH; IpOBOJIUTE JOKa3aTe/IbHEIE PACCYKIEHHS
TP DCIICHHH 33/a4, ONEHHBATh JIOTMYECKYIO IPABHIIHHOCTE paccyxJIeHuii; ymenme
OTICPHPOBATE MOHATHAMH: MHOXECTBO, T10IMHOYECTRO, Onepanuy HaJl MHOXXECTBAMHU; YMEHHE
HCIOJIB30BAaTh TCOPETHKO-MHOKECTBEHHBIH aMapaT [is OMHCAHHS PCabHBIX IPOILIECCOB M
ABICHUE M DM DEMICHHM 3a[ad, B TOM 9HCIE W3 APYTHX Y4eOHBIX IIPEZIMETOB; YMEHHe
OIICPHPOBATE NOHATHAMM: rpad, CBA3HLLA rpad, mepeso, LUK, Tpa) HA IUIOCKOCTH; yMeHHE
3a/1aBaTh M ONHMCHIBATE Ipad)bl PasIHYHBIME CIIOCOGAMHE; HCIIOTB30BATS rpadsl mpu pemeHun
3aa4

YMeHue omepupoBaTh IOHATHSMHE: HaTypajlbHO® 49HCII0, LEJI0e YMCIO, CTENEHb C IeJIbIM
tokasareseM, KOpeHb HaTypallbHOH CTENeHH, CTENeHb ¢ PaHOHATBHBIM NIOKa3aTelleM, CTeleHb
C ICHCTBUTENBHBIM [I0Ka3aTeleM, orapuM Ymcia, CHHYC, KOCHHYC H TAHTeHC TIPOM3BOJIBHOTO
UHCIIA, OCTAaTOK MO MOZYJIO, PAHOHATBHOE HHCIIO, HPpaHOHANIBHOE YHCIO0, MHOMKECTBA
HaTypalIbHBIX, II€IbIX, PallHOHANBHEIX, JEHCTBHTETbHEIX 4HCEI; YMEHHE MCIIOIb30BaTh
TPH3HAKHM  ICIMMOCTH, HAMMEHBIIME OOIIMI JeTHTENs W HaHMeHbIIee obmee KpatHoe,
anmroput™ EBKIMIA npu pemenmm 3amad; 3HAKOMCTBO PasIAYHEIMA  TO3HIHOHHBEIMA
CHCTCMAaMH  CHHCICHHA; YMEHHE BBIIONHATH BEIYACIEHHE 3HAYCHHH K npeodpa3zoBaHus
BRIDAKCHHH CO CTCHEHAMH U Jiorapudmamu, npeoOpa3oBaHus  POGHO-PANMOHATHHEIX
BBIDKCHHH; YMEHHE ONEPHPOBATH MOHATHSIMH: IIOCJIENIOBATEILHOCTD, apH(pMeTHIecKas
[IPOTpecCHs, TreoMETpHYEeCKasd MPOrpeccHs, OeCKOHEYHO yOBIBatomas reomerpHYeckas
IpOTPECCHs; YMEHHE 3a/1aBaTh II0CIeI0BATEILHOCTH, B TOM HCIE C HOOMOIIBIO PEKYPPEHTHBIX
hopMmyx; yMeHHe omepHpoBaTE MOHATHIMY: KOMIIICKCHOE YHMCJI0, CONPSDKEHHBIE KOMIIIIEKCHBIE
THCTIa, MOXYTh H apryMeHT KOMIUIEKCHOIO YHCIia, opMa 3amHCH KOMIDIEKCHEIX wmce
(reomerpuueckad, TpUrOHOMETpHueCKas — u anredpandeckas); yMeTh  IIPOM3BOIHTE
apuQMeTHIECKHE JCHCTBHS ¢ KOMILIEKCHBIME HCIIaMH; IIPHBOUTE IIPHMEPEI MCIOJIB30BAHMS
KOMILIEKCHBIX YHCEJI; OMePHPOBATh MOHATHAMH: MATPHIA 2X2 1 3x3, ONpeNesTuTeNh MaTPHLIbL,
TCOMETPHYECKHUI CMBICIT OTIPEIETUTEIS

YMeHHe OIepUpoBaTh IIOHSTHSMHE: PAllOHANLHBIC, HMpPpAlHOHANLHEIE, I10KA3aTelbHbIE,
CTETICHHBIE, JIOTapH(DMUYECKHE, TPHTOHOMETPHYECKHE YPABHEHHS W HEPABEHCTBA, X CHCTEMBI,
YMEHHE ONCPHPOBaTh MOHATHAMH: TOKIECTBO, TOKICCTBEHHOE npeo6pa3oBaHHe, ypaBHEHHe,
HCPABEHCTBO, CHCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCHIBHOCTE YPaBHEHHH, HEPaBEHCTB H
CHCTEM; YMCHHE peIlaTh yPaBHEHHS, HEPABEHCTBA H CHCTEMEI C TIOMOMIBIO  pa3IUYHBIX
IPHEMOB; PellaTh ypaBHEHUS, HEPABEHCTBA H CHCTEMEL C [1apaMeTpOM; MPHMEHATh YPAaBHEHHS,
HCPABCHCTBA, MX CHCTEMEI JUISL PEIICHHSA MAaTeMaTHIeCKHX 3a1ad u 3a/1a4 U3 Ppa3IHIHBIX
obnacTelt HAYKH H peabHOM KH3HH

YMeHue onepupoBath MOHSTHSIME: byHKuA, 9€THOCT (yHKIHH, NEPHOANYHOCTD (hYHKIHH,
OTPAHHYCHHOCTE (DYHKIMH, MOHOTOHHOCTB (hYHKI[HH, SKCTpeMyM (yHKIHH, HaunGoibinee u
HAHMCHBINCE 3HAYCHHA (YHKIMM HA I[IPOMEXKYTKE, HETIPCPBIBHAA (DYHKIMSA, ACHMIITOTEL
rpauka GpyHKoum, neppas u BTOpas IPOU3BOJHAS (DYHKIHH, TEOMETPHYECKH 1 du3ngeckuit
CMBICJI TPOU3BOJIHOM, IEPBOOOPa3Has, ONpeae e HHbIH HHTETPaJ; yMEHHE HaXOUTh ACUMIITOTEI
rpajuka (GyHKOHE; yMEHHe BEIYMCISITH IPOM3BOMHBIE CYMMbI, NPOW3BEACHHUS, YACTHOTO H
KOMIO3HIMA (YHKIHMH, HAXOMUTH YPABHEHHWE KACATENBHON K rpaduky GyHKIMH; yMeHHe
HAaXOZUTh MPOM3BO/HEIE SICMEHTAPHEIX (QYHKIMIL; YMEHHE HCIIOIB30BATE IIPOHM3BOIHYIO ISt
MCCIIe/I0BaHMs (YHKLWH, HAXOXUTh HAHGOIBIINE H HAMMEHbIIHE 3HAUCHS Gynxunii; crpouts
IPaUKH MHOTOWIEHOB C HMCIIONB30BAHHEM almapara MaTeMaTH9eCKOro aHallu3a; MPHMEHSTh
| TIPOM3BOIHYIO JUIS HAXOXJCHHS HAWIYYINEro pelleHHS B OPHKIIaHBIX, B TOM YHCJIE
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L THOMOI]IBIO WHTErpana, OpABOIHTH OpUMEPEI MaTeMaTHIecKoro MOJIeIApOBaHuA C [TOMOIIBIO

epEeHIMATBHELX YPaBHEHUH I E e P,
VMeHHE ONEpUpOBaTh MOHATHAMM: rpadux GyHKIHH, obparHast (QYHKIHA, KOMITO3HI
hyHKIHH, TAHCHHEAL byHKIES, KBaOpaTHIHAS dyHKums, palHoOHATEHAT (GyHKIHS, CTEICHHAA
(hyHKIHMS, TPUTOHOMETPHHUCCKHE dynknum, oOpaTHBIE TPUrOHOMETPHIECKHE byHKIHH,
moKasaTenpHAs M JorapupmuHeckas dyHKIMM; yMEHHE CTPOHTH rpapuky H3YHEHHBIX
hyHKIHH, BBIIOTHATE npeobpa3oBaHuA rpaduxoB (yHKIHH, HCIOMB30BATE rpabuku LA
H3ydeHus POLEeccoB H sapHeHMOCTeil, TIPH PEIICHUH 3a/ad U3 ApyrHX yueGHBIX TPEAMETOB U
3agad W3 peANbHOH IKW3HH; BBIPAKATE dopMyTamMH  3aBHCHMOCTH  MEJHAY BEJTMIHHAMH,
HCIIONb30BATh CBOMCTBA W TPaduKH dyHKIHHA 11 PEICHUA ypaBHEeHHH, HEPaBEHCTB U 3a/1ad C
‘ ‘ napaMeTpaMu; n300paxaTh Ha KOOpMHATHOM IJIOCKOCTH MHOKECTBA PEeINeHui ypaBHEHHH,
| HEpaBEHCTB U HX CHCTEM

T YMeHHe pelaTh TeKCTOBbIE 3a/[adi pasHbIX THIIOB (B TOM guC/ie Ha MPOLEHTBI, 10JIH ¥ HACTH,
Ha JBEKEHHE, paboTy, CTOMMOCTD TOBAPOB H yCIIyT, HaNorH, 3aada H3 obnacTa yrpaBlIeHHS
IMMHEBIME ¥ CeMelMHBIMA (HHAHCAMH); COCTABILATH BBIPAKEHHsI, YPABHEHNA, HEPABCHCTBA M HX
CHCTEMBI TI0 YCJIOBHIO 3ajladyd, HCCICNOBATE [OJIyYeHHOE pemeHne M - OLCHHBATh
MpaBI0MONOOHOCTE PE3y/IbTATOB; yMeHHe MOJIENUPOBATh PEABHBIC CHUTyallMd Ha S3BIKE
MATEMATHKHA, COCTABIATh BBIPOXCHHA, YPaBHCHI, HEpABEHCTBA M WX CHCTEMBI 10 yCIOBHIO
sajaum, WCCIENOBaTh TOCTPOCHHBIC MOMEMH € HCIONB30BAHMEM armapara aireOpsl,
F__ MHTePIPETHPOBATh NOMYICHHBIH Pe3y IbTat

VMeHHe ONEepHpOBaTh IOHATHIME: CpPEIHES apudMeTHUECKOe, MeIuaHa, HauOoJblIee M
HAMMeHbIIee 3HAUYCHWA, pasMax, JUCIEpCHs, CTaHHapTHOC OTKJIOHEHHE YHCIIOBOro Habopa;
yMeHHe H3BJIEKaTh, MHTECPIPETHPOBATR padOpMAIHIO, TPEICTABICHHYIO B tabnumax, Ha|
juarpaMMmax, rpadukax, OTpaXaromtyio cBoiicTBa peanbHBIX IIPOLECCOB H ABJIICHUH,
‘ [pe/icTaB/ITh HHGOPMAITHIO ¢ TIOMOIIBIO a6l ¥ JMATPAMM; HCCIIe10BaTh CTATHCTHHICCKHUE
‘ JaHHBE, B TOM 9HCIE C TpPUMCHCHHCM rpauuecKuX METOJ0B M OSICKTPOHHEIX CPE/CTB;

‘ rpaduuecKs MCCIIE0BaTh COBMECTHBIC HaGOeHUs ¢ TIOMOIIBIO [MarpamMM pacceuBanui i ‘
| ymmeliHOM perpeccHy

VMeHHEe ONepHpoBaTh INOHATHIMA: ciaydalfHBIA ONBIT H cayuaiinoe coObITHE, BEPOATHOCTH
|cnyt1aﬁﬁoro COOBITHSA; YMEHHE BBIUUCIATE BEPOATHOCTH € HCIIONB30BaHMEM TpaduyuecKux
METOJI0B; IPHUMEHSTH (GOpMYJIbl CIOKCHHA H yMHOKEHHS BEPOATHOCTEH, dopMymy MOIHOH
BEpOATHOCTH, (POPMYILY Bepuyum, KOMOHHATOPHBIC daxter H GOpMYJIBI; OLCHUBATE
BEPOSATHOCTH PealIbHBIX coOBITHIL; YMEHHE ONEPHPOBATh MOHATHAMHU: ciydJaiiHas BEIMYMHA,
pacrpe/ielicHue BEPOATHOCTEH, MATEMATHIECKOS OXHIAHWe, MMCTepcHs M CTaHJapTHOC
OTKJIOHEHHE CITydaliHON BEIMIHHBIL, dyHKuME pacupeleNeHus 1 [JIOTHOCTH PaBHOMEPHOIO,
8 [0Ka3aTeIbHOr0 ¥ HOPMAILHOI0 pacipe/ieNieHuii; yMEHHE HCIOTE30BATE CBOICTBA H3YYEHHBIX
pacmpefeneHui Ui pelIeHus 3ajat, AHAKOMCTBO C IOHATHMSMH: 3aKOH OOJBIIMX HHCEI,
METON! BHLIGOPOUHBIX WMCCIE/IOBAHUM; YMEHHE IPUBOMUTS IPMMEpH! MPOSBJICHHA 3aKOHA
‘ GONBIIEX TMCEN B IPHPOAHBIX ¥ OOIIECTBCHHBIX ABJICHIAX; yMeHHe ONEepUpOBaTh MOHATHAMH: l
‘ coueTaHue, EPECTAHOBKA, YHCIIO COYCTAHMH, HHCIIO nepectanoBok; GunoM HplOTOH; yMEHHAC |
IpUMEHSTh KOMOMHATOPHEIC haxTBl W PacCyKIEHWS JUii PCIICHH 3a7a4; OLIEHMBAThH
BEpOATHOCTH PEeambHBIX COOBITHH COCTABIATE BEPOSTHOCTHYIO MOJIENb M HHTCPIPETHPOBATH
| MOJTyYEHHBIA pe3ysbTar
| VMenue OMepHpOBATH MOHATHSAMH: TOUKA, MPAMAd, IJIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyH,
BEJIMYMHA YIJa, IJIOCKHE Yroi, JBYyTpaHHBIH YTOIL, TPEXTpaHHBIA Yroll, CKpeIUBarOIIiecs
npsMele, MapauielbHOCTE H [IepHEH/UKYISPHOCTs TPAMBIX H IUIOCKOCTEH, Yroa Mexay
HPSMBIMH, YTOI MEXKIY OpsAMOt M TUIOCKOCTBIO, IOl MEXIy [UIOCKOCTSIMH, PacCcTOSHHE OT
9 TOYKH [0 IWIOCKOCTH, PACCTOSHUE MEXY TPAMBIMH, PACCTOSHHAE ME3 KLY IUIOCKOCTAMH; YMEHHE
HCIIONB30BATh TPH PELICHHH 3aj1a4 H3yHCHHBIC (haKTBl B TEOPEMbI ITAHMUMETPHM; YMCHHUC
OlLleHHBATh Da3Mephl OOBEKTOB OKPYKAIOUIero MHpd, CTPOMTH MATEMaTHICCKHE MOJCIH C
[OMOIIBIO TEOMETPHUECKUX MOHSTHA M BENWIHH, pemath CBS3aHHBIE C HMUMH IPAKTHICCKHUE
3aga4qyu

VMeHME ONEpPUPOBATh MOHATHAMH: IIIOMALL durypsi, 00BEM (uryphl, MHOTOTPAaHHHK,
10 [paBHJIBHBIN MHOTOTPAHHHK, CCUCHUC MHOrOTpaHHHKa, KyO, MapajlIeIenumen, pyU3Ma,
nupamuza, Gurypa u mMOBEPXHOCTE BpaIeHus], IHIMHP, KOHYC, map, cdepa, wiomans chepsl,
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HapaJluIe/ICuTe/1a, THPaMH/Ibl, IPH3MBI, HIHHAPE, KOHYyca, IIapa, Pa3BEPTKa MOBEPXHOCTH,
CCUCHHS KOHYCa W UMIHHAPA, NapajlIeTbHbIE OCH I OCHOBAHHIO, CEUCHHE mapa, II0CKOCTS,
Kacaiomasca CQepel, OHIMHApPA, KOHYCA; YMEHHe CTPOMTL CEYEHHE MHOTOIDaHHHMKA,
H300paXkaTh MHOTOTPAHHAKH, DUTYPEI U TIOBEPXHOCTH BPAIICHHS, HX CEYEHHS, B TOM YHCIIE C
TIOMOIIBIO SJIEKTPOHHEIX CPEJICTB; YMEHHE IPHMEHSTh CBOHCTBA TEOMeTPHYECKUX (uryp,
CaMOCTOATENIEHO (OPMYTHPOBATE OINPEENeH s H3ydaeMBbIX buryp, BEIgBHTATE rEMOTE3EI O
CBOHCTBAX M MPH3HAKaX €OMETPHUECKHX (uryp, obocHoBEIBaTH WM OIPOBEPraTh UX; YMEHHE
MPOBOJUTE KIACCHGUKAIMIO (UIYD IO pasiIHYHBIM TIPH3HAKaM, BEINOIHATH HEOOXOIHAMEIE
JOTONHATEIbHEIE TOCTPOCHHS

11

YMeHHe OnepupoBaTh NOHATHAMH: JBHIKCHHE B IIPOCTPaHCTBE, NapaUIeNbHBIA epeHoC,
CHMMETpPHA Ha IVIOCKOCTH ¥ B NIPOCTPAHCTBE, TOBOPOT, npeobpasosanue nox06Hs, IOT06HEIE
$urypel; yMeHme pacriosHaBaTh paBHBIE nofobHEIe (GHUIYPHl, B TOM YHCIE B IIPUPOJIE,
HCKYCCTBC, apXHTEKType; HCIOTB30BATH I'€OMETPHYECKHE OTHOLICHHS NpPH pEeIieHHH 3a71aq;
HAaXOMUTh reOMETPHICCKHE BEIMIMHEI (IJIMHA, YTOJI, mIomans, 006EM) IpH pemeHny 3a0a4 U3
ApYTHX Y4eOHBIX NpPEIMETOB H M3 pealbHOI KH3HH; YMCHHE BBIMHCIIATH I'€OMETPHYECKHE
BEJIMYHHE! (ANHHA, yTOJ, MIOMANb, 00bEM, MmIomans MOBEPXHOCTH), HCHOIB3YS H3y4eHHBIE
GopmyiIEl M MeTomBL, B TOoM wHCITe: IUIOMAe IOBEPXHOCTH MHPaMEJEIL, NPU3MEL, KOHYCa,
UHIHHApa, miomans cdepsl; 06bEM Kkyba, TIpSMOYTONILHOTO  Iapajule/IeNuIesa, THpaMHIEL
HPH3MBL, TUIIMHADA, KOHYCA, IIapa; YMEHHE HaXOQHTh OTHOIIEHHE OOBEMOB HOJO0HEIX (HIYp

12

YMeHHe OnepHpOBaTh MOHSTHSIME: PAMOYroNbHAs CHCTEMa KOOP/IMHAT, BEKTOP, KOOPIHHATEI
TOUIKH, KOOPIMHATEI BEKTOPA, CYMMa BEKTOPOB, NIPOU3BEICHAE BEKTOpA Ha YHCIIO, Pa3JIOKEHHE
BEKTOpa Mo 0asuCy, CKaJspHOE NpPOH3BELCHHE, BEKTOPHOE IPOU3BEJIEHHE, YION MEXIy
BEKTOpaMH; yMCHHE HCIONB30BATh BEKTOPHEN M KOODIMHATHBI METON JUIf peIIeHus
TCOMETPHYCCKUX 3a1a9 H 33124 PYTHX y4eGHBIX PEAMETOR

13

Ymenue BeIOUpATH TOIXOMAITHIA METOA /UL peIIeHHs 3aayd; MOHMMAHHE 3HAYUMOCTH
MaTeMaTUKH B M3YYeHHHM IPHUPONHBIX M OOIIECTBEHHBIX NPONECCOB M SBICHUH; ymeHue
Paclio3HaBaTh NPOSBIIEHHE 3aKOHOB MAaTeMaTHKU B HCKYCCTBC, YMCHHE NPHBOIMTH IIPHMEPEI
MaTEeMaTHYCCKUX OTKPBITHH POCCHACKON M MHPOBOI MaTeMaTHUECKOH HayKu




[IEPEYEHB 3JEMEHTOB COJAEPKAHNSI, [IPOBEPSIEMBIX HA ET'3
110 MATEMATHKE _

o - j

Kox | IlpoBepsiemblii 31eMeHT CONCPRANNT

1 Upcna 1 BHIMUCIICHUS o I
1.1 | HarypanbHbIe U IE/IBIC yuena. [Ipu3Haky JIeNMMOCTH UEJBIX qHCe/ ]
12 \ PanvoHAJTbHBEIE 9HCIIA. O6LIKHOBEHHBIE H ISCATHIHBIC apobn, TPOIEHTH, 6ecKoHEeUIHbBIE
\  mepHOAMYECKHE APOOH - - - ]
13 Apmbmemscmﬁ KOpeHb HaTypalbHOHM CTENCHH. JleitcTBust ¢ apHMETHUECKUMH KOPHIMH
HATYpabHON CTETICHH e S -
1.4 | Crenenb ¢ IC/IBM nokazatesneM. CTENEHb C PaHOHANBHBIM IOKA3ATECM. CpoiicTBa CTEIIEHH |
15 CuHYyC, KOCHHYC M TAHIEHC YHCIOBOTO apryMeHTa. APKCHHYC, ApKKOCHHYC, apKTaHICHC
- | 9MCITOBOTO apryMeHTa S =
1.6 | Jlorapudm ucna. JlecsTHUHBIE U HATYPAIBHBIC JIOTapH(MBI -
17 HeficTBUTENBHEIE ymcna.  ApudmerHmueckue —onepaimuu  C JeHCTBUTEILHBIME ~ FHCTIAMH.
TTpr6IrKERHbIE BHITHCIIEHHS, PABAIA OKDYTIICHIA, TIIPEKAJIKA U OLEHKA pe3ybTara BBIYMCIICHUH |
1.8 ITpeobpazoBaHue BBIpOKECHHI
1.9 | KommuekcHble yacma -
2 YpaBHEHHS H HEPaBCHCTBA e
2.1 | Iensie u Apo6HO-pAIMOHATLHEIC yPABHCHHAA o ]
2.2 | VppaumoHalIbHbIC yPABHCHHA - -
2.3 | TpUroHOMETPHICCKHE yPABHCHMA - -
2.4 || TMokxa3aTeapHBIE B JIOTapH(pMUYECKHE ypaBHCHAA
2.5 | Ilenble u ApOOHO-PAIMOHANBHEIC HOPABCHCTBA
| 2.6 | VippauMOHAIbHEIC HCPABEHCTEA - 4_‘
| 2.7 [TokazaTesbHbIE B JorapuhMuIecKie HepaBCHCTEA
2.8 | TpAroHOMeTpHYECKHE HEPABEHCTBA - |
2.9 CHCTeMBI ¥ COBOKYITHOCTH YPaBHEHHMI 1 HEPABEHCTB - |
2.10 | YpaBHeHHS, HEPABCHCTBA U CHCTEMBI C napaMeTpamMu 4{
| 2.11 | Marpuiia CHCTEMEI NUHeHHBIX ypaBHeHUi. OnpeaenuTeh MaTpUIbL o]
3 DyHKUMH ¥ Tpauku

¥ HeuéTHEIE (PYHKIAH. [lepuouyeckne QyHKIHH

@yHKIMs, CIIOco0bI 3a/[aHus dysxmm. I'paduk QyHKIHA. BzauMHO oﬁpa'm_mayﬁmnn. YéTHble

O61acTh OmpEneNeHnuss W MHOKECTBO spauennii  QyEKimE. Hymd QyHKIMH. ITpoMexyTKH

3.2 3HAKOTOCTOAHCTBA. IIPOMEXYTKA MOHOTOHHOCTH yHKIEHA. MakcHMyMBl B MUHUMYMBI (hyHKIHH.
‘Haubosbiee ¥ HAUMCHBIIEE 3HAICHHIE (QYHKLIEH HA IPOMEKYTKE

33 Crenennas GyHKIHA C HATYPaTbHBIM H HE/IBIM okasarenem. E& cofictea u rpaduk. CBoHCTBA H
rpaduK KOpH: n-0ii CTCICHH - 4{

3.4 | TpuronoMeTpuyeckue QyHKIMH, AX cBOCTBA M rpadHKy

7 fhe) oxazaTe pHas ¥ Jorapudmudeckas GyHKIHH, HX cBoificTa u rpaduKu j

3.6 | Touku paspbiBa. ACHMITOTEI FPaQKOB dynxumit. CBoHcTBA QYHKIWH, HEIPEPHIBHBIX HA OTpe3Ke

3.7 TTocnenoBaTenbHOCTH, CIIOCO0b! 3a/1aHus [OC/IeN0BATEIEHOCTEH

3.8 ApudmeTryeckas ¥ TeOMETPUIECKas TPOTrPECCHH. DopMyJia CIOKHBIX IPOLCHTOB N

| 4 Hauasa MaTeMaTA4eCcKOro aHammsa o

4.1 TIpomsBoanas pysKiuE. [IpoH3BOAHEE yIeMeHTapHbIX HYHKIHH |

42 [IpuMeHeHHe NPOM3BOIHON K HCCICIOBAHHIO dyHKIME HAa MOHOTOHHOCTH H SKCTPEMyMBL
HaxosxaeHne HauboIBIIero ¥ HAUMEHBIIET0 3HA9CHAA dyHKuIEA Ha OTpe3ke

4.3 ITepBooGpasnas. MHTerpan

-

5

MuokecTBa 1 JIOTHKA

g
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MHo:kecTBO, onepanun Hai MHOJKECTRAMH. Juarpammsr Diinepa — Benna

5.2 Jloruka
6 BeposTHOCTS ¥ crarucTHKa
6.1 OnmcartenbHas cTaTHCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 ['eomeTpus
7.1 ®urypsi Ha mwIockocTH
12 IIpsivele 1 mockocT B mpocTpancTBe
FE MHororpanauku
7.4 Tena u noBepXHOCTH BpameHwus
7.5 Koopnusate! u BekTOpEI




YYEBHO-METOANYECKOE OBECIEYEHUE
OBPA3OBATEJBHOI'O HOPOLIECCA
OBSI3BATEJIBHBIE YYEBHBIE MATEPUAIBI AJI5I YYHEHUKA

1. Marematuka. T'eomerpuss; 10 xmacce. yriayOnennoe ofydenne Mep3isx
A.T'., HomupoBckuii IL.A., ITonsikos B.M.; mox penakuuent [Togonsckoro B.E.
O6mecTBOo ¢  orpanmyenHoit OTBETCTBEHHOCTEIO W3marensckuii LIEHTP
«BEHTAHA-TPA®y; AKUHOHEpHOE obuiecTBo «M3paTenscTBO
«IIpocBemienuey.

2. Marematuka. I'eomerpus; 11 kmace. yriaybneHHoe obydyenue Mepansak
A.I'., Homuposckwuii H.A., Tlonsixkos B.M.; oz penaxuuent ITogonsckoro B.E.
O6mectBo ¢ orpaHuyeHHo OTBETCTBEHHOCTBIO U3nmarensckuit LIEHTp
«BEHTAHA-TPA®y; AKIIHOHEpHOE 00IIecTBO «H3aTenscTBO
«IIpocBemenuney

METOAUYECKHUE MATEPHAJIBI JJISA YUUTEJISL
1. E.M. Pabunosuu. 3amgauu u YOPaXHECHHS Ha TOTOBBIX 4YepTHxkax. 10-11
Knaccel. I'eometpus. Mockga. «nexcay.
2. AIL Epmiosa, B.B. I onobopoasko. CamocTosTebHbIe 1 KOHTPOJILHBIE
pa6Gorsr. I'eomerpus 10-11. Mocksa. «Mnexcay.
3. A.IL Epmoga, B.B. I'onmoGopoaeko. YVersie IIPOBEPOYHEIE M 3a4YETHBIE
paborsl mo reometpum ayts 10-11 kracca. Mocksa, «Mnexcay.

[HUDPPOBBIE OFPA30BATEJIBHBIE PECYPCBI 1 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/
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