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INOACHUTEJIBHASA 3AIIMCKA

['eomerpust sBiseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOILero
0o0pa3oBaHus, Tak Kak 00ecrieunBaeT BO3MOKHOCTb U3YUEHHS JUCLUIUIMH €CTeCTBEHHO-HAyYHOU
HAIMpaBJICHHOCTH W HNPCIMETOB TI'yMAaHHUTApHOTO IMKIIA. HOCKOJIBKy JJOT'MYCCKOC MBIIIJICHUC,
dbopMupyeMoe TpU H3yYCHUU OOYYAIOMIUMUCS TOHSATUUHBIX OCHOB T'€OMETPHH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LIEMOYKU JIOTMYECKUX YTBEPXKJIEHHH NpU pelIeHUH
reOMETPUYECKUX 3a/ad, YMEHHME BBIIBUraTb M OIPOBEpraTh TMIIOTE3bl HENOCPEICTBEHHO
HCIIOJIB3YIOTCA IMPU PCUHICHHUH 3ada4 €CTCCTBCHHO-HAYYHOT'O IHKJIA, B YaCTHOCTHU (1)I/I3I/I‘-I€CKI/IX
3ajau.

Ilenb ocBoeHus mporpaMMsel yuyeOHoro kypca «l'eomerpusi» Ha yriyOaEéHHOM YpOBHE —
pa3sBUTHE WHAMBHUIYATIbHBIX CIIOCOOHOCTEH OOy4arolMXcsl NpU H3yYEHUM TE€OMETPHUH, Kak
COCTaBIIAIONICH MpeaMeTHOH obnmactn «MaremaTnka W WHPOpPMAaTHKa» dYepe3 oOecleyeHue
BO3MOXKHOCTH TPUOOPETEHHs] W WCHOJIB30BAaHUS 0ojiee TIyOOKHX T€OMETPHUECKUX 3HAHWNA H
NecTBul, crneuu(UYHbIX F€OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOro Npo(hecCHOHAIbHOrO
00pa30BaHusl, CBA3aHHOIO C MCIIOJIb30BAaHHUEM MaTEMAaTHKU.

[TpropuTeTHBIMH 33JJa4yaMU Kypca F'€OMETPUH Ha YIiyOJEHHOM YpPOBHE, paCIIMPSAIOIIUMU
¥ YCHIIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBISIFOTCS

pacliMpeHue TMpeJICTaBIE€HUs] O TeOMETPUM Kak 4YacTh MHUPOBOH KyJIbTYyphl U
(bopMHpOBaHUE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTEMAaTUYCCKUX MOACITAX, MO3BOJIAIOOIMX  ONMHMCBIBATH W  HU3Yy4YaTb  PA3HBIC  ABJICHUA
OKpY’KaIOIIero MHpa, 3HaHHE MOHATUIHOrO ammapata no paszeny «CrepeoMeTpus» y4yeOHOro
Kypca F€OMETPHH;

(dbopMUpOBaHKE YMEHMSI BJIAJIETh OCHOBHBIMU MOHITHSIMH O IMPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMU CBOWMCTBaMH, 3HAHUE TeopeM, POpMyJl MU YMEHHE UX NPUMEHSThb, YMEHHUS
JIOKa3bIBaTh TEOPEMBbI M HAXOAUTh HECTAHAAPTHbIE CIOCOOBI PEeLICHHS 3a/1ady;

¢dopMHpoBaHHE yMEHHs paclo3HaBaTh Ha 4YepTekax, MOJENAX M B PeaJbHOM MHpe
MHOTOTPaHHUKU U TeJla BPAIlEHUs], KOHCTPYHPOBATH F€OMETPUUECKAE MOIEIH,

q)OpMI/IpOBaHI/Ie IIOHUMAaHUs BO3MOXXHOCTH AKCHMOMAaTUYCECKOI'O IMOCTPOCHUMA
MaTeMaTHYeCKUX TeopHui, (GopMupoBaHHE MOHMMAHUS POJIU AKCHOMATHKH TNPH MPOBEICHUH
pacCyKJIeHUH;

dbopMupOBaHHE YMEHHMs BIAJIETh METOJAMH JI0Ka3aTeIbCTB M alTOPUTMOB pEIlEHus,
YMEHUST HX [PUMEHATh, IMPOBOJUTH JIOKA3ATEIbHBIE pACCYKICHHS B XOJE PEIICHMS
CTEpEOMETPUYECKUX 3aJad W 3aJad C [PaKTHUYECKUM CoOJepKaHueM, (OopMUpOBaHUE
OpEeICTaBICHUs O HEOOXOAUMOCTH JIOKa3aTeNbCTB MpPU OOOCHOBAaHUM MaTeMaTHUECKUX
YTBEPKIACHUM U POJIM AaKCUOMATHUKU B IIPOBEACHUU JACAYKTUBHBIX PACCYKICHUN;

pa3BUTHE M COBEPILICHCTBOBAHHE WHTEIUIEKTYAIbHBIX M TBOPYECKMX CIOCOOHOCTEM
oOydaromuxcs, MO3HAaBaTEIbHOW aKTHUBHOCTH, MCCIEA0BATEIbCKUX YMEHUH, KPUTHUYHOCTU
MBIIUICHHUS, UHTEpECa K U3YUYEHHUIO T€OMETPUH;

¢dopmupoBaHrne (HYHKIMOHAIBHOW TI'PAMOTHOCTH, pEJICBAHTHOW TI'E€OMETPUHU. YMEHUS
pacro3HaBaTh IIPOSIBICHUS TE€OMETPUUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEANbHBIX JKU3HEHHBIX CUTYalUsIX U MPH U3YYEHUHU APYIHMX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHMOCTE M 3aKOHOMEPHOCTEH, MOJCIHUPOBAHUS PEAIbHBIX CHUTYallUi, HCCIECIOBAHMS
IIOCTPOEHHBIX MOJENEH, HHTEPIIPETALUU IIOJIy4CHHBIX PE3YJILTATOB.



OCHOBHBIMHU COJIEpP)KATeIIbHBIMUA JIMHUSIMU  y4eOHOrOo Kypca «['eomerpusi» B 10-11
Kjaccax sBisATCs. «[IpsiMble M IIOCKOCTH B NPOCTpaHCTBE», «MHororpanHuku», «Tena
BpalleHus», «BEeKTOpBI M KOOPAUHATHI B POCTPAHCTBE», «J[BUKCHHS B IIPOCTPAHCTBE.

ChopmymnupoBanHoe Bo ®PI'OC COO tpeboBaHUE «YyMETh OINEPUPOBATH MOHATHSIMIE,
pEeBaHTHBIMHU IeOMETPHH Ha yriay0iaéHHoMm ypoHe oOydenus B 10-11 kmaccax, OTHOCHTCS KO
BCEM COJCpXATEIbHBIM JIMHHUSIM Y4eOHOro Kypca, a (OpPMUPOBAHUE JIOTUYECKUX YMEHUU
pacripenenseTcss He TOJBKO IO COJEpXKATEIbHBIM JIMHUSAM, HO W MO ToxaM OOydeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM  pe3yJibTaTaM OCBOCHUS
®enepanbHOi paboueil MporpaMMebl, pacrpeneaEHHbIM M0 rojaM o0ydeHus, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUAIBHBIM BOMpOCaM OOydJaromuecs
o0Opamanuch HEOJHOKPATHO. JTO TMO3BOJSET OPraHU30BaTh OBJAJACHUE T'€OMETPUYECKUMHU
MOHSATUSIMA U HABBIKAMHU TIOCTIEJOBATEIbHO W TOCTYNATEIbHO, C COONIOJCHHEM MPHUHIIUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHS BKIIOYaTh B OOILIyI0 CHCTEMY T'€OMETPHYECKHX
MPEACTABICHUN 00YyYarouuXxcs, paciupsst U yriyousist e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHBIE
CBSI3H.

[Tepexon K U3y4EHHIO TE€OMETPUU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3marh ycnoBus s auddepeHnmanuy  00y4eHHs, TOCTPOCHHUS WHAMBHUAYAIbHBIX
00pa30BaTEeNbHBIX ~ MPOTpaMM, OOECHEYUTh YIIIYONEHHOE HW3Y4YeHHE TEOMETPHH  Kak
COCTaBIIAIONICH yueOHOro mpeameTa «MaremaTuka»,

MOJMOTOBUTH OOYYAIOIIMXCS K MPOJOJDKEHUIO U3YyUEHUS MaTeMaTUKH ¢ y4€ToM BbIOOpa
Oynymeit mpocdeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXKIY OOMMM H MpodeCcCHOHATHHBIM
00pa3zoBaHHEM.

Ha wm3yuenne ydeOHOro Kypca «I'eomerpusi» Ha yrnyOnéHHoM ypoBHe orBoamtcs B 10
kiacce — 102 vaca (3 yaca B Hezento0).



COAEPKXAHUE OBYUYEHUA

10 KJIACC

IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsiMasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH. AKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anmHOe pacnosoeHue NpsMbBIX B IPOCTPAHCTBE. NEPECEKAOIUECS, NapajllebHble U
CKpeluBaroimuecs npsamele. [IpusHaku ckpemuBaromuxcs npsamsix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEW B IIPOCTPAHCTBE:. MAPAJUICIIBbHBIC IIPSMBIE B IIPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX
IPSAMBIX, [ApPaJUICIbHOCTh NPSIMOM M INIOCKOCTH. [lapamnensHoe W LEHTpanbHOE
IPOEKTHPOBaHUE, U300paxkeHue uryp. OCHOBHbIE CBOWCTBA MapauIeIbHOIO MPOEKTUPOBAHUS.
N300pakeHue ¢puryp B napauiesbHON NPOEKIMU. YTJIbI C COHANIPABICHHBIMU CTOPOHAMM, YTOJI
MEXIYy NPAMBIMH B IPOCTPAaHCTBE. IlapajuienbHOCTH IIIIOCKOCTEN: NMapajuleibHbIE IIIOCKOCTH,
CBOICTBa NapasuienabHbIX II0cKocTel. [IpocTeiiue npocTpaHcTBeHHbIE (UTYPbI HA MJIOCKOCTH!
TETpa’Ap, NapajljIeIeIUIe], IOCTPOCHUE CEYECHUN.

IlepneHUKYIAPHOCTE IPSAMOM M IIJIOCKOCTH.  NEPIEHIUKYJISAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, INIPsIMBbIE IApajUICIbHBIE M IEPIECHIUMKYJISAPHBIE K IUIOCKOCTH, IPHU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEepHEHAUKYISIPHON
IUIOCKOCTH. OpTOroHaJabHOE NMPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE. PACCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PAacCCTOSIHUE OT MPSIMOMN JI0 TUIOCKOCTH, MPOEKLUsS (PUTYpBl HA TIOCKOCTb.
IlepneHquKyISIPHOCTD IUIOCKOCTEN: MPU3HAK MEPIECHINKYISIPHOCTH ABYX IUIOCKOcTel. Teopema
0 TPEX NMEPHEHAUKYIAPAX.

VYTIu1bl B IPOCTPAHCTBE: YIOJI MEXKAY MPSMOU U IVIOCKOCTBIO, ABYTPAHHBIN YIOJl, IMHEUHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpaHtoro yria. CBOHCTBa MJIOCKUX U JIBYIPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpanHuKHu

Bunbl MHOrorpaHHuMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3ma: n-yrompHas npu3Ma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs TMOBEPXHOCTh Npu3Mbl. [lapamnenenumnern,
NPSIMOYTOJIBHBIN NapajuleJienuIe] M ero cBolcTBa. KpaTyaliime IyTM Ha IOBEPXHOCTU
MHororpanHuka. Teopema Diinepa. I[IpoctpanctBennas teopema [ludaropa. IMupamuma: n-
yroJibHas MUpaMuja, IpaBuibHas U yceu€HHast nupamuabl. CoiicTBa pédbep 1 OOKOBBIX rpaHei
MpaBUIBHOM TNHpaMubl. IIpaBuibHBIE MHOTOIpaHHHMKH: IPAaBWIbHAs NpPU3Ma W IpaBUJIbHAsS
nUpaMua, MpaBUIbHAS TPEyrojbHas MUpaMUAa U MPaBUIbHBIN TeTpasap, KyO. [IpencraBnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTA3Ip, LOAEKAdIP U UKOCADIP.

Brruucienne 351eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. [Imomans 60koBoi
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSMOM MNPHU3MBbI, IUIONAAb OCHOBAHUM, TEOpeMa O
OOKOBOW TMOBEPXHOCTH MpsAMOM Tpu3Mbl. [lmomane OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPAaBUWJIBHOM NUPaMHUJIbI, TEOPEMA O IUIOIIAAN YCEUEHHON MUPaMU/IbI.

CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTHI CHMMETPUM TNPABHIBHBIX MHOTOTPaHHHMKOB.
CuMMeTpuss B TNpPaBUIBHOM MHOTOTPAHHHUKE. CHUMMETpHUS IapajUIeNIeNANe]a, CUMMETpUs
IIPABWIBHBIX IPU3M, CHMMETPHS NPABUIbHOM MUPAMMU/IBI.



BeKkTOpbl H KOOPAMHATHI B MPOCTPAHCTBE

[TonsiTHsI: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, AJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPbI
KOJUIMHEApHbIE, COHAIpPAaBJIEHHBbIE M IPOTUBOIIOJIOXHO HaIlpaBICHHbIE BEKTOphl. PaBeHCTBO
BEKTOpOB. JlefcTBUS C BEKTOpaMM: CIOXKEHME W BbIYUTAHHWE BEKTOPOB, CyMMa HECKOJBKUX
BEKTOPOB, YMHOKEHHME BekTopa Ha uucio. CBoiictBa cioxkeHuss BekTopoB. CBoiicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTtue koMiuiaHapHble BEKTOpHI. [Ipu3HaK KoMImaHapHOCTH
Tpéx BekTOopoB. IlpaBuno mnapamnenenunena. Teopema O pPas3IoKEHUH BEKTOpa IO TPEM
HEKOMIUIaHapHbIM ~ BekTopaM. IIpsMoyronbHas cucreMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunatsl Bekropa. CBsA3b MEXAy KOOpAMHATAMM BEKTOpPAa W KOOpAMHATAMM TOYEK. YTOI
Mex 1y BekTopamu. CKaasipHOEe IPOU3BEIEHUE BEKTOPOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:kaaHcKoe BOCIMTAHHE!

Cc()OPMUPOBAHHOCTh ~ TPAKIAHCKOW MMO3UIMK  OOYYaromerocsi Kak AaKTUBHOTO H
OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOI‘O O6H.IeCTBa, MNpeaACTaBJICHUEC O MATCMATUYCCKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBJICHHH, MPOLEIYyp TPa)KAaHCKOro OOIIecTBa
(BBI60pBI, OIIPOChI U z[pyroe), YMEHUC B3aI/IMO,Z[eI>’ICTBOBaTB C colMaJIbHbBIMU HWHCTUTYTaAMU B
COOTBETCTBHUU C UX (1)YHKI_[I/I$IMI/I 1 Ha3HA4YCHHEM,

2) NaTPHOTHYECKOE BOCTIUTAHME!

c(OpMHUPOBAHHOCTh POCCUMCKON TPakIaHCKON MJEHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCUUCKONM MAaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JTOCTUKEHHUSIM POCCUUCKUX
MaTeMaTUKOB W POCCHUUCKONM MAaTeMaTHYECKOM IIKOJIbI, MCIOJIb30BAHUE ATUX JOCTHUXKEHUU B
JIpYTHX HayKaX, TEXHOJIOTHSX, cepax SIKOHOMHKH,

3) IyXOBHO-HPaBCTBEHHOE BOCIIHTAHHE:

OCO3HAHHuEC AYXOBHBIX HeHHOCTeﬁ pOCCHP'ICKOFO Hapoaa, C(bOpMHpOBaHHOCTB
HPABCTBCHHOI'O CO3HAHUA, OTUYCCKOTO MOBCACHUS, CBA3AHHOI'O C MPAKTUYCCKUM MPHUMCHCHUEM
I[OCTI/I)KGHI/H)’I HAayKH "W JOCATCIBbHOCTBIO yqéHOFO, OCO3HAHHUEC JIMYHOTI'O BKJIaZa B IOCTPOCHHUEC
YCTONYMBOTO OyayIIEro;

4) acTeTHYECKOE BOCTIMTAHHE:

I3CTETHUYCCKOC OTHOLICHUEC K MHUpYy, BKJIFO4as 9CTCTUKY MaTEMATHYCCKUX
3aKOHOMepHOCTeI>’I, O6’LCKTOB, 3aaa4y, pemeHHﬁ, paCCYX(,HeHHﬁ, BOCIIPUUMYNBOCTDb K
MAaTEMAaTUYCCKUM aCIICKTaM pa3IMYHbIX BUI0B I/ICKYCCTBa;

5) ¢pu3nyecKoe BOCIUTAHME:

c(OpMHUPOBAHHOCTh YMEHHUS PUMEHATh MaTEMaTHUECKUE 3HAHUSI B MHTEpEcax 370POBOI0O
u 0e30macHOro oOpasa >KH3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pOBBIO (310pOBOE
IINTAHUEC, C6aHaHCI/IpOBaHHBII71 PEKUM 3QHATUHN U OTAbIXA, peryjsipHas (I)I/ISI/I‘-ICCKaH aKTI/IBHOCTB),
(I)I/I3I/I‘-ICCKOC COBCPHICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO'O3HOpOBHTCHBHOﬁ JOEATEIBHOCTEIO,

6) Tpy10BO€ BOCIIUTAHHE:

TOTOBHOCTh K TPYAY, OCO3HaHHME LEHHOCTH TPYIOJIIOO0US, MHTEPEC K Pa3IU4HbIM chepam
npoeCCHOHATFHON NEATENFHOCTH, CBSI3aHHBIM C MaTEeMAaTUKON W €€ NMPHIOKEHUSIMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymielt mpodeccurt W pearn30BBIBATH COOCTBEHHBIC
KU3HEHHbIC IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTH K MaTreMaTHYECKOMY OOpa3oBaHHUIO H
caM000pa30BaHUIO Ha MPOTSHKEHUN BCEH KHU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUH
NPaKTUYECKHX 3a/1a4 MaTeMAaTHIECKON HAIPaBICHHOCTH;

7) PKOJIOTHYECKOE BOCTIMTAHHE:

c(OpMUPOBAHHOCTh DKOJIOTUYECKOW KyJNbTYpbl, TOHUMAHUE BIHUSAHUA COLMAIBHO-
SKOHOMHMYECKUX TPOILIECCOB Ha COCTOSHUE MPUPOAHOW M COIMAIBHOM Cpellbl, OCO3HAHUE
r100abHOTO  XapakTepa  JKOJOTMYECKHUX  IMpoOJieM, OpHEHTals Ha  NPUMEHEHHUE
MaTeMaTHYECKUX 3HAHWUN Ui pelleHHs 337a4 B 00JacTH OKpY’KaIOIIeH Cpelbl, TUIaHUPOBaHHE
MOCTYIKOB M OLEHKU WX BO3MOXHBIX IMOCJIEICTBUMN AJI OKPYKAIOIIEH Cpeibl;



8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHA HayKd U OOIECTBEHHOW NPAKTUKH, MOHWMAHHE MATEMaTHYECKOW HAyKH Kak c(epsl
YeJI0BEUYECKON JESATEIbHOCTH, 3TANOB €€ pa3BUTHUSA U 3HAUMMOCTH JUISl Pa3BUTHS LIMBUIN3ALINY,
OBJIQ/ICHHE SI3bIKOM MATEMaTUKHA M MAaTEMaTUYECKON KyJIbTYypOH Kak CpEACTBOM IIO3HAHMS MUDA,
TOTOBHOCTh OCYILECTBIISATh IPOEKTHYIO U UCCIEN0BATEIbCKYIO JEATEIbHOCTh UHANBUAYAIbHO U
B IpyIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble Jioruueckue HeﬁCTBHﬂ:

BBISIBJIAITh M XapaKTEpU30BaTh CYLIECTBEHHbIE IMPHU3HAKM MaTeMaTHYeCKHMX OOBEKTOB,
HOHATUHM, OTHOWIEHWH MEXIy MOHATUAMH, (QOPMYJIHUPOBATh ONpEACICHUs IOHATHH,
YCTAaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PUKAIMHA, OCHOBAaHHS JUIsi OOOOIICHHS W
CpPaBHEHMsI, KPUTEPUU ITPOBOJUMOIO aHAIN3A,

BOCIIPUHUMATh, (OPMYJIMPOBATh U IPEeoOpa3oOBBIBATh CYXKJEHUS. YTBEPAUTENIbHBIE U
OTpHILIATENIbHBIE, €IMHUYHbIE, YACTHBIE U O0ILUE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOpeuns: B (hakTax,
JAHHBIX, HaOMIONEHUSX M  YTBEPXKIEHUSX, MpeularaTb KPUTEPUU Uil BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

JIeNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIH4YEHUH, YMO3aKIIOUEHNH 110 aHAJIOTHH;

HPOBOJIUTh CAMOCTOSTEIILHO JIOKA3aTEIbCTBA MAaTEMAaTHYCCKUX YTBEPXKACHUH (IIpsMbIe U
OT TPOTHBHOTO), BBICTPaMBaTh APTyYMEHTAIMIO, MPUBOIUTH TPHMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BBIBOBI,

BBIOMpATh CMOCOO pelneHusl ydeOHOW 3amaun  (CpaBHMBATh HECKOJBKO BapHAaHTOB
pelieHus, BbIOMpaTh Hauboee TMOAXOAAIMH C Y4ETOM CaMOCTOSITENbHO BbIIEIEHHBIX
KPUTEPHEB).

ba3oBble HcaiIeaA0BaTeJIbCKHUuE }IeﬁCTBHﬂ:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCH], (PUKCUPYIOIIME MPOTHBOpEYHe, MpobOjeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(dbopMHUpOBATH TUIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3ULINIO, MHEHHUE;

IPOBOJUTh CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  HKCIEPUMEHT, HCCIEAOBAaHHE 110
YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OoOBEeKTa, SIBJICHMS, IPOLECCa, BBIABICHUIO
3aBHCUMOCTEN MeXx /1y 00beKTaMH, SBICHUSAMH, ITPOLIECCAMH;

CaMOCTOSITENILHO (hOPMYJIMPOBaTh 0OOOIIEHNS U BBIBOJBI 110 PE3yJIbTaTaM IPOBEIEHHOIO
HaOJIIOIEHUS, UCCIIEI0BAHMs], OLIEHUBATh JOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U
000011eHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCA, a TAK)KE BBIABUIaTh IPEAIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBJIATh J€(UIMTH HUHPOPMALIMH, JAHHBIX, HEOOXOANUMBIX Ul OTBETa Ha BOMNPOC U UIs
pelLeHMs 3a1a4H,;



BbIOMpaTh HMH(GOPMALMIO M3 HMCTOYHHUKOB  pAa3IMYHBIX THUIOB, AaHAJIW3UPOBATh,
CHUCTEMATH3UpPOBaTb M HHTEPIPETUPOBATh HMH(POPMALMIO pPA3IMYHBIX BHIOB H  (QopMm
IIPEJICTaBJICHHUS;

CTPYKTypupOoBaTh  MHGOpMALMIO, TNPEACTaBIATh €€ B  pa3iuuHbX  ¢opMax,
WUTIOCTPUPOBATh TpaduuecKH;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  CPOPMYINPOBAHHBIM
KPUTEPUSIM.

KoMmyHuKaTHBHBIE YHMBepPCcabHbIEe YYeOHbIe JeiicTBHUSA

Oo0wmenue:

BOCIIPUHMMATh M (OPMYJIHPOBATh CY)KICHUS B COOTBETCTBHM C YCIOBUSIMH M LEISIMHU
06III€HI/19[, SACHO, TOYHO, I'PaMOTHO BBIPpAXATb CBOIO TOYKY 3PC€HHA B YCTHBIX W IMHMCBbMCHHBIX
TCKCTAaX, JaBaTb IIOACHCHUA II0 XOAY PCHICHHUA 3aJadd, KOMMCHTHPOBATH HOJIy'—ICHHBIfI
pe3yJibTar;

B XO0JIe 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOil TeMbl, MPOOIEeMBI,
pemaeMoi/'I 3aaa4M, BBICKA3bIBaTb WJCH, HALCJICHHBIC Ha IOHMCK PCHICHUS, COIMOCTABJIATH CBOH
CYKACHUA C CYXIACHHUAMU JPYIrUxX YYaCTHHKOB aAMajora, O6Hapy7I(I/IBaTB pasiinuue u CXO0ACTBO
HO3UIHI, B KOPPEKTHOU (hopMe GOPMYIHPOBATH Pa3HOTIACHS, CBOU BO3PAKCHHUS,

NPE/ICTAaBIATh PE3yJbTaThl PEUICHUS 33Ja4d, SKCIEPHUMEHTA, HCCIEIOBaHUs, IMPOCKTa,
CaMOCTOSITENIbHO ~ BbIOMpaTh (QopMmaT BBICTYILUIEHUS C Y4YETOM 3ajady MpPEe3eHTaluud U
0COOEHHOCTEHN ayJUTOPHH.

PeryasiTuBHbIe YyHUBEpCAJIbHbIEC YUeOHbIE 1eiicTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHHs 3a/lauyd, BBIOMpPATh CIOCOO pelIeHUs C y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBAaTh U KOPPEKTUPOBATh
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOW MH(OpMALIHH.

CaMOKOHTpOJIL, 3MOHHOHaJIbHLIﬁ NHTEJJICKT:

BJIaJIETh HABBIKAMU TTO3HABATEIFHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHIA
U MBICIMTENBHBIX TPOIECCOB, WX PpE3yNbTaTOB, BIAAETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIpoIlecca U pe3yabTaTa pelIeHrus MaTeMaTHIeCKON 3a1a4uu;

MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh TMPHU pPEUICHUH 3aJadd, BHOCHUTH
KOPPEKTHBHI B JESITETBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HAHIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa LEAH U yCIOBHUSAM, OOBICHATH MPHUYUHBI
JTOCTYKEHHUS WJIM HEAOCTH)KCHHSI PEe3yNbTAaTOB JESITeIbHOCTH, HAXOAWTh OIIMOKY, JaBaTh
OIIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eTEJILHOCTD !

MOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW ¥ MHIUBUAYyAIbHOW pabOTHI TpH
pemieHHH y4eOHBIX 3aja4, NPUHUMATh [eJb COBMECTHOH JIeATENbHOCTH, IUIAHUPOBAThH
OpraHu3allMI0 COBMECTHOM paloOThl, paclpeneisiTb BHIbI paboT, TOroBapUBaThcs, 00CYKAATh
MPOLIECC B PE3YNIBTAT pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHUX JIFO/ICH;

y4aCTBOBaTh B TPYMIIOBBIX (Gopmax paboTel (00CYKICHHs, 0OMEH MHEHHMH, «MO3TOBBIC
HITYPMBI» M HWHBIC), BBIMOIHATH CBOK 4acTh pabOThl U KOOPAWHHPOBATH CBOM JCUCTBHS C



JIPYTUMH 4YJIeHAaMU KOMaHIbl, OILICHMBATh KauyeCTBO CBOErO0 BKJaJa B OOIIMM MPOIYKT TIO
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0ydarommiicss HAy4uTCs:

cBOOOJIHO OIIEPUPOBATh OCHOBHBIMH MOHATHSIMU CTEPEOMETPHHM NPU PELICHUHU 3a]a4d U
IIPOBEJICHUHN MAaTEMAaTUYECKUX PACCYKICHUM,

IOPUMEHATh AKCUOMBl CTEPEOMETPUM U  CHEACTBMS W3 HHUX [pPU  pPELICHUU
F€OMETPUUYECKUX 3a/ad;

KJIaccu(uIUpoBaTh B3aUMHOE PacIOyIOKEHUE NPSMBIX B IPOCTPAHCTBE, IIIOCKOCTEH B
IIPOCTPAHCTBE, NPSMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJHO ONEpUPOBATh HNOHATHAMM, CBSI3aHHBIMM C YIJIaMH B IIPOCTPAHCTBE. MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKIY MPSIMON U INIOCKOCTBIO;

CBOOOHO ONEPUPOBATH MOHATUSAMH, CBA3AaHHBIMU C MHOTOTpaHHUKAMU;

CBOOOJHO pAacIo3HAaBaTh OCHOBHBIC BHbI MHOTOIPaHHHKOB (MpHU3Ma, MUPAMUIA,
IPSMOYTOJIBHBIN TIapaJuIeIICHIIe], Ky0);

KJaccu(uIpoBaTh MHOTOIPAaHHUKH, BEIOUPAs OCHOBaHUS 11 KIacCU(PUKALNH;
CBOOOJITHO ONEpPUPOBATh IOHATHUAMH, CBSI3aHHBIMH C CEYEHHEM MHOI'OIPaHHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH NapajiebHOE, LIEHTPAIbHOE U OPTOrOHAIHOE NPOEKTUpOBaHue (GUryp Ha
IJIOCKOCTB, BBITIOJIHATH N300pakeH!sl PUryp Ha MIIOCKOCTH;

CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB Pa3IMYHBIMH METOJAMH, BBHIMOJIHATH (BBIHOCHBIC)
IUIOCKUE YEpPTEeKUW M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHJI CBEpPXY, COOKY,
CHU3Y,

BBIYHCIIATh IUIONMIAJM  TIOBEPXHOCTEH MHOTOTpAaHHUKOB (MpH3Ma, MHpaMuiaa),
TreOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyT,

CBOOOZHO ONEpUpOBaTh MHOHATUSAMU: CHUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OCh H
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPHI;

CBOOOJHO ONEPUPOBATH MOHATHSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpJMHATaM B
IIPOCTPAHCTBE;

BBITIOJHATH IEHCTBUS HaJl BEKTOpamH,

pemaTh 3aJa4d Ha JI0KA3aTeIbCTBO MAaTEMaTHYECKHMX OTHOLIEHHM M HaxOXKIeHHE
FEOMETPUYECKUX  BEJIMYMH, NPUMEHSAd M3BECTHBIE METOABl IPH  PELICHUH
MaTEMaTUYECKUX 3aa4 NOBBIIIEHHOTO U BBICOKOTI'O YPOBHSI CIIOKHOCTH;

INPUMEHATH NIPOCTEHIINE TPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEILIEHUHU CTEPEOMETPUUECKHX 3a/1ay;

U3BJIEKATb, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATh uHPOpPMALIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (Urypax, MNpPEACTABIECHHYIO Ha YepTekax u
pHUCYHKaX;

NPUMEHATh TIOJNYYEHHBbIE 3HAHUS Ha [IPAKTUKE. CpaBHUBAThb M aHAJIU3UPOBATH
peanbHble CUTYalMH, IPUMEHITh W3yYEHHbIE MOHATHUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTHYeCcKu c(hopMyIupoBaHHON MPOOIEMBI, MOJCINPOBATh PeajbHbIC CUTyalluU
Ha $S3bIKE TIEOMETPUM, MCCIEAO0BATh IIOCTPOCHHBIE MOJAEIN C HCIOJb30BaHUEM



FeOMETPUUECKUX TMOHATUN W TeopeM, ammapaTa anredpbl, peuiarb MpPaKTHUYECKHe
3a/1a4M, CBSI3aHHbIE C HAXOKJIEHUEM I€OMETPUYECKUX BEIUUNH,

UMETh Mpe/CTaBICHUs] 00 OCHOBHBIX OJTamax pPa3BUTUS T'€OMETPHHM KaK COCTaBHOM
qacTu QpyHAaMeHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (umdposrbie)
n/m NPOrpaMmblI Bcero Kontpoaeusie — IHpakriieckue o0pa3oBaTe/IbHbIE
padoTsbI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHO€ pacnionokeHue npsMbIX B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh IPSMBIX M IUIOCKOCTEH B g
MIPOCTPAHCTBE
4 [leprieHAUKYISAPHOCTD NPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHoOrorpaHHuKu 7 1
BexTopsl B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000I1IIeHNE U CUCTEMATHU3AIINA 5 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYecKue
padoTsbI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHBIE TIpaBuUIIa H300paKEHUS Ha
PHCYHKE TUIOCKOCTH, MapalIeIbHbBIX
npsMbIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TOHSATHS CTEPEOMETPHH: TOUKA, IIpsMasl,
IUIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa H300paXKEeHHs Ha PUCYHKE
IIOCKOCTH, MapalJICIIbHBIX MMPAMBIX
(oTpe3koB), cepeMHbI OTpEe3Ka

IlonsTus: NepeCeKaromurecsd II0CKOCTH,
MEPECCKAIIUECCA TIPsIMast M IIIIOCKOCTb,
MOJIYIIPOCTPAHCTBO

IlousTus: MEPECCKAOIMECH IIIOCKOCTH,

IEPECECKAIINECCH TIPsIMast U IIIIOCKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHne
MPOCTEUIINX POCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 0O0BEKTOB

MHororpaHHuKH, H300pakeHne
MIPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX OOBEKTOB

AKCHOMBI CTEPEOMETPUH U IIEPBBIE




CICACTBUA U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHSI U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBbHIE
cienctBus u3 HuX. CriocoObl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs NPAMBIX U TUIOCKOCTEH

N300pakenue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHUI Pa3HBIMU IIBETAMH

N300paxkeHue ceueHuil MIpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpariiBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMU IIBETAMH

N300pakeHue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pebpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparinBanue
IMOCTPOCHHBIX ceueHuu Pa3HbIMH IBETaAMU

N300pakeHue ceueHuil mupaMu/ipl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pebpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparinBanue
MOCTPOCHHBIX CEYCHUH Pa3HbIMHU IIBETAMH

14

Meton ciie1oB ISl IOCTPOEHUS CEUEHUI




15

Mertoa cieoB Asisi MOCTPOCHUS CEUCHUN.
CaoiicTBa nepeceyeHruid MpSAMbIX U
IJIOCKOCTEN

16

Mertoz cie10B Uit HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHui MpsSIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue cedenuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTexceI‘/’I " 3aI1iMCh HI1aroB
MTOCTPOCHHSI

[TocTpoenue ceyenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MMOCTPOEHUS

IToctpoenue cedenuil B mupamuse, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
IIOCTPOEHHUS

IToctpoenue cedenuil B mupamuse, Kyoe
o TpéM Toukam Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
MTOCTPOEHUS

IToBrOpenue mianumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazsutus
IJITAHUMETPUU U CTEPEOMETPUU




23

KonTponbHas pabota " AKCHOMBI
crepeomerpun. CeueHus"

24

B3anMHOE pacnoniokeHue npsMbIX B
npocTpadcTBe. CKkpeluBaromuecs
npsimble. [Ipru3Haky cKpeluBaromumxcs
npsMbIX. [lapasuienbHble IpsIMBIE B
IIPOCTPAHCTBE

25

Teopema o CyIlIECTBOBAHUU U
€MHCTBEHHOCTH IIPSIMON MMapajuIeIbHON
JAHHOM MPSMOM, MTPOXOAAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH HA JaHHOU
npsmMoii. Jlemma o nepeceueHun
MapajuieIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamiensHOCTE Tpex NpsAMBIX. Teopema o
TpEX MapajuIeNIbHBIX NpAMBIX. Teopema o
CKPELIMBAIOIINXCS MPSMBIX

27

28

29

30

[TapamiensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA APAILIIETHLHOTO
npoekTupoBaHus. MI300pakeHne pasHbIxX
¢buryp B nmapauienbHON IpOeKINn

[MenTpanbHas nmpoekuus. YTomi ¢
COHAINPABJICHHBIMA CTOPOHAMHU. YTOII
MEXKy NPSMBIMHU

32[,[[8.‘-11/1 Ha JO0Ka3aTCJIbCTBO U
HUCCIICOAOBAHUC, CBA3aHHBIC C
PACIIOJIOKCHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsiTHs: MapaineabHOCTh NPSIMOM U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
NapaJuIEIbHOCTH IPSIMOU U IJIOCKOCTH.




CaoiicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTpuueckre 3ajaun Ha BBIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
[IapaJUIeIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHusi, IPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEXKE U
MapaJyIEIbHOIO IPYrou npsiMou. Pacuér
OTHOILICHUI

[TapasnenbHas MPOEKIHs, IPUMEHEHUE
JUTSL TIOCTPOCHHUS CEUCHUH Ky0a 1
napauienenumnena. CpoiicTBa
napajuiesienune1a U Ipu3Mbl

HapaJ'IJ'IeJ'IBHLIe IIJIOCKOCTH. HpI/I3HaKI/I
napaluIeJIbHOCTH IBYX IUIOCKOCTEM

35

Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, MPOXOASAIICH
yepe3 TOUKY, HE IPUHAJIEKAITYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUS U3 HEE

36

CBolicTBa napajuIeNbHbIX IUIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MEpeCceUeHus
IIPH NIEPECEUEHNN IBYX MapajIEIbHbIX
IJIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienabHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKIIIOYEHHBIX MEXKAY MapajuleIbHbIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPSMOIL €
ABYMs TTapaJlJICJIbHBIMU TNIOCKOCTAMUA




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruucnenue aimH OTpe3KoB B KyOe u
MPSAMOYTOJIBHOM TIapajuleIeune1e

42

[lepneHIUKyYIAPHOCTD NPSAMOM U
mockocTH. [Ipusnak
NIEPIEHIUKYISIPHOCTH IIPMOM U
IIJIOCKOCTH

43

44

45

IleprieHAUKYIAPHOCTD NPSMOU U
mockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOM U
IJIOCKOCTH

TeopeMma o CylIeCTBOBAaHUM U
€IMHCTBEHHOCTH IPSIMOMi, MPOXOALIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TUIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[InockocTH U nepneHuKyIspHbIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

47

[lepneHuKyIsp U HAKIIOHHAS.
[TocTpoenne nepneHUKyIIsIpa U3 TOUYKH HA
IPSAMYIO

48

[lepnieHqUKyYISp U HAKJIIOHHAS.




[TocTpoeHue nepneHuKyIsipa U3 TOYKU Ha
IPSMYIO

TeopeMa 0 TpEX nepHEeHANKYIIPAX

49
(mpsimast u oOpatHasi)

50 Teopema o Tpéx nepneHAUKYIIpax
(mpsimast u oOpaTHas)

51 Yron Mexay CKpenBarOIUMUCS
IIPSIMBIMU
[Touck neprneHaAuKyISpHBIX NPSIMBIX C

52 IIOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[Toctpoenue ceuenuii kyda, MpU3MBlI,

54 IIPaBWJIBHOM MUPAMUBI C IIOMOILBIO
OpPTOTOHAJILHOW MPOEKINH
[Toctpoenue ceuenuii kyda, MpU3MBlI,

55 MIPaBWJIbHOM MUPaMUbI C TOMOILBIO
OpPTOTOHAJILHOM NPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJNBHO MIockocTu. [lnockoctn
CUMMETpPUN B MHOTOTpaHHHUKAX

57 [Ipu3HaK NepneHMKyYISIPHOCTH NIPSMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacuér
PacCcTOSHUI OT TOYKH JI0 MJIOCKOCTU

59 [IpaBunbHBIE MHOTOTPaHHUKH. Pacuér
PacCTOSHUMN OT TOYKH [0 MJIOCKOCTH

60 CriocoObl OIYCTHTD MEPIEHAUKYIISPHI:




CUMMETpHUS, CABUT TOUYKHU IO
napayieIbHON MPAMO

61

62

63

CaBur no HenapasieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUMI

Kontposbnas padota "B3anmuoe
pacIoyIoKEHUE MPSIMBIX U TUIOCKOCTEH B
nmpocTpancTae”

HOBTOpeHI/IC: yYroja MexAay MnpsaMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHA B
MMPOU3BOJIBHOM TPCYT'OJIBHUKE, TECOPpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yron MexIy
CKPEILMBAIOIINUMUCS IPSIMbIMU B
IIPOCTPAHCTBE

65

66

67

I'eomeTprueckre METObI BBIYUCICHUS
yrila MeXIy NMPsIMBIMU B MHOIOTPaHHUKAX
JIByrpansbiil yroy. CBOMCTBO JIMHEWHBIX
YIJI0B ABYTPAaHHOIO yria

[lepnennukynspHele miockoctu. CBoiicTBa

B3aMMHO MNEPICHAUKYIIAPHBIX IUIOCKOCTEH

68

[Ipu3Hak nepneHauKyISIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MpSAMOU
MepeCceUeHMs IBYX MIIOCKOCTEN
MEePIEHAUKYISIPHBIX TPEThEH MITOCKOCTH

69

[IpssmoyronbpHBIN Napasuienenunen; Kyo;
W3MEPEHUS, CBOMCTBA PSIMOYTOJILHOTO
napajuiesIenune1a

70

TeopeMa 0 nMaroHany nNpAMOYTrOJIbHOIO




napajmjiencnuicaa u CJICACTBUC U3 Hee

71

72

73

CTepeOMeTpI/ILIeCKI/IC " I[IPHUKJIAAHBIC
3aJa44, CBA3aHHbIC CO B3aUMHBIM
PACIIOIOKCHUEM MIPAMBIX U INIOCKOCTHU

[ToBTOpEHME: CKPEITUBAIOIIHUECS MPSMBIE,
napajuieJIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOIPaHHUKAX

Hapa nmapajiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIHUXCA IIPAMBIX, PACCTOSAHHUC
MCKAY CKPCIIHUBAOMIUMUCA IIPSAMBIMHU B
IMPOCTBIX CUTYyAIUAX

74

Paccrosaue oT ToOUukHn J0 IIIIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINTIOCKOCTH

75

76

77

Brruucnenue paccTosHUN MEXTy
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYJIIPHOMN IIOCKOCTH

Tp€XrpaHHblll yroyi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTIO yIJIa

DneMeHTHI ChepUIeCcKOil TeOMETPHH
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbnas padota "Yribl u
paccrostHus"

79

CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK
U €ro 3JIeMEeHTHI"

80

IInpamupa. Buael nupamun. IlpaBunsHas
nupamuia




[Ipusma. IIpsAmas u HaKJIOHHAS PU3MBI.

81 1
IIpaBunbHas mpusma

82 [IpssmMoit napaienenunen, 1
PSIMOYTOJIBHBIN Mapajuienenumnes, Kyo

83 Brinykibsie MHOTOrpaHHuKU. Teopema 1
Ditnepa
Brinykieie MHOrorpannuku. Teopema

84 Oiinepa. [IpaBriibHbBIE U TOJTYIPABUIIbHBIE 1
MHOTOI'PaHHUKHI

85 KonrtponpHas padora "MHOrorpaHHUKH" 1

86 IToHsATHE BEKTOpA Ha MJIOCKOCTU U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuiio napamienenunena 1

90 YMHOKEHUE BEKTOpa HA YHCIIO 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAILUX B OJTHOU 1
TUIOCKOCTH

92 CkansipHO€ TPOU3BEIEHNE 1

93 Brrauciienue yria MexIy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimue 3a1a4u ¢ BEKTOPaMH 1

95 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

96 [IpocTeiimme 3aga4u ¢ BEKTOpaMH 1

97 [Ipocreiimme 3aaun ¢ BEKTOpaMu 1




98 O06o0mieHne U cucTeMaTu3alus 3HaHUK 1
99 O06o0mieHne U cucTeMaTu3aus 3HaHUN 1
100 Hroroas koHTpobHAs paboTa 1
101 Hrorosast koHTpONIbHAs paboTa 1
102 O0001IeHrEe U cCUCTEMaTU3ALNS 3HAHUI 1
OBILEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIS1 YHEHUKA

Feometpua 10-11knaccol: yue6HUK ana obpasoBaTenibHbIX OpraHu3aumii. 6a3oBblii U

yrnybneHHobiii yposHu //1.C.AtaHacaH, B.®.byty3ps, C.6.Kagomues ap., U3aatenbcrso
«MpocsewweHue»

METOAUYECKHUE MATEPUAJIbI 1JIAA YYUUTEJIA

YrnybneHHoe usyyeHme reometpum B 10-11 Knaccax. Metogmuueckue pekomeHgauum K
yuyebHuKy A.[l.AnekcaHgposa, A.J1.BepHepa, B.U.PbixkuKa: yuebHoe nocobue gnsa
obuweobpasoBatenbHbix opraHusaumii / AkceHos K.H., MpaTtycesnu M .., /MU3gaTtenpcTso
«lMpocseweHune»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

http//windov.edy.ru/
https//resh.edy.ru/
http//www.1class.ru/

http//skiv.instrao.ru\bank-zadaniy/
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