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HOACHUTEJIBHAS 3AIINCKA

['eomeTpust sBIsA€TCS OJHUM W3 0A30BBIX KYpCOB Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHusA, TakK KaKk OO0ECHe4YrBaeT BO3MOXKHOCTh M3yUEHHUS
JTUCITUIUIMH ~ €CTCCTBCHHO-HAYYHOW  HAMpaBICHHOCTH W TPEAMETOB
T'YMaHUTapHOTO IUKJIa. [ToCKOJIBKY JIoTHUecKoe MBIIUICHHE, (PopMUpyeMoe TpH
W3YYCHUH  OOYYaIONUMHUCS  TOHATHHHBIX ~ OCHOB  TEOMETPHUH,  TIPH
J0Ka3aTeILCTBE TEOPEM M IMTOCTPOSCHUH LETIOYKH JIOTUYECKUX YTBEPKIACHUN TTPU
PEIICHUH T€OMETPUYCCKUX 3a71a4, YMCHHUE BBIJIBUTATh M OMPOBEPTaTh TUITOTE3bI
HETIOCPEICTBEHHO HCIIOB3YIOTCS MPH PEIICHUH 3a7ad €CTCCTBEHHO-HAYYHOTO
ITUKJIa, B YaCTHOCTH (PU3MYECKUX 3a/1ad.

Ilens ocBoeHHMS TmporpamMmbl  ydeOHOro Kypca «l'eomeTpus» Ha
yriayOJaEéHHOM  ypOBHE —  Pa3BUTHE  WHIUBUIYAIBHBIX  CIIOCOOHOCTEH
oOydJaroImmXcs TpH U3YYCHUU T'COMETPUU, KaK COCTaBIIAIONICH MpPEeIMETHOU
obnactn «Martematnka M WHGOpPMATHKa» 4Yepe3 O0eCreYeHUE BO3MOXKHOCTHU
NPHOOPETCHHUST U UCIIOJIb30BaHUS Oojiee MIyOOKHMX T€OMETPUYCCKUX 3HAHUU U
JNCHUCTBUH, CHEIU(PUIHBIX TCOMETPUU, M HEOOXOJMMBIX JUISl YCICIIHOTO
npodecCHOHaIBbHOTO  00pa30BaHMS,  CBSI3aHHOTO C  HCIIOJIb30BAaHUEM
MAaTEMAaTHKHU.

[TpriopuTeTHBIMH 3aJja4aMH Kypca T€OMETPHH Ha YTIIyOJIEHHOM YpOBHE,
PACHIUPSIONIMMH U YCHIMBAIOIIUMHU Kypc 0a30BOT'0 YPOBHS, SIBISIOTCS

pacuiupeHye mpeACcTaBiIeHUs 0 TEOMETPUU KaK YaCTH MHUPOBOM KYJIBTYPhI
1 (OpMHUPOBAHNE OCO3HAHMS B3aUMOCBSI3U T€OMETPUH C OKPY>KAIOITUM MHUPOM;

dbopMupoBaHue TPEACTAaBICHUs O MPOCTPAHCTBEHHBIX (UTypax KakK o
BOKHEHUIIINX MaTeMAaTHUYECKUX MOJEIISIX, MO3BOJISIONINX ONMUCHIBATh U WM3y4aTh
pasHbIe SIBJICHUS OKPYKAIOIIETO MHpa, 3HAHWE TMOHSITHHHOTO ammapara IIo
pazneny «CtepeoMeTpus» yueOHOTro Kypca reoMeTpHH;

dbopMupoBaHUE  YMEHHS  BJIaJICTh  OCHOBHBIMH  IOHATHSAMHU O
IIPOCTPAHCTBEHHBIX (UTYpaX M MX OCHOBHBIMH CBOWCTBaMH, 3HAHHUE TEOPEM,
dbopMynT ¥ YMEHHE WX NMPHUMEHATHh, YMEHUS JOKa3bIBaTh TCOPEMBbl M HAXOIUTh
HECTaHJIapTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHHUE yMEHHUS paclo3HaBaTh Ha YEpTEk,ax, MOJCIIX U B
peaJpHOM MHUPE MHOTOTPDAaHHHUKM U Teja BpAIICHHUS, KOHCTPYHPOBATH
TCOMETPHICCKHE MOJIEIIH;

dbopmupoBaHue MTOHUMAaHUS BO3MOKHOCTH aKCHOMATHYECKOTO
MMOCTPOCHHUS MaTEMaTHYEeCKUX TEOpui, (PopMHpOBaHHME TOHUMAHUS POJIH
AKCMOMATHUKH IPH MMPOBEICHUH PACCYXKICHUMH;

dbopMupoBaHUE YMEHUS BIIAJETh METOJAaMHU JOKa3aTEIbCTB U aITOPUTMOB
peleHus, YMEHUS UX MPUMEHSTh, IMPOBOJIUTH JI0Ka3aTeIbHBIC PACCYKICHUS B
XO0JIe PpeIICHHs CTEPECOMETPUYECKUX 3adad W 3a7ad C MPaKTHYCCKUM
COJICpKAHUEM, dbopMupoBaHUE  TIPEACTABICHUS O  HEOOXOAUMOCTH
JI0OKa3aTeIbCTB TMPH OOOCHOBAHWMH MATEMATHYCCKUX YTBEPXKIACHUW W POJIH
aKCMOMATHKH B TIPOBEJICHUU JACAYKTUBHBIX PACCYKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIICKTYAJbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH o0yJaronmxcs, ITO3HABATCIILHOM AKTHBHOCTH,
HCCIIeIOBATEILCKUX YMEHUH, KpUTUYHOCTH MBIIUICHUS, HHTEpeca K U3YUCHHUIO
TCOMETPHH,



dbopmupoBaHue (G yHKITMOHATBHOM TPaMOTHOCTH, pEIEBAHTHOM
Ir€OMETPUU: YMEHHUS PACIO3HABaTh MPOSBICHUS T€OMETPUYECKUX MOHITHH,
O0OBEKTOB M 3aKOHOMEPHOCTEW B pEaJbHBIX >XU3HEHHBIX CUTyallUsIX U TNpHU
U3YYEHUH JPYyrux Y4eOHbIX MPEIAMETOB, MPOSABICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEN, MOJEIUPOBAHUS pEANbHBIX CUTYyallMil, HCCIEeI0BaHUS
MOCTPOEHHBIX MOJIeNIEH, MHTEPHIPETALMHU [TOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJEPKATEIbHBIMU JUHUAMU yueOHOTo Kypca «I'eomeTpus»
B 10-11 kmaccax ssmstores: «lIpsgmple M IJIOCKOCTM B HPOCTPAHCTBER,
«MHororpanHukn», «Tema BpameHus», «BekTopsl ¥ KOOpPAUHATHL B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHUE «yMETh OMEPUPOBATH
HOHSTUSIMU», PEIEBAaHTHBIMU F€OMETPUU HA YriayOJIEHHOM ypOBHE 00y4YeHUs B
10—-11 kmaccax, OTHOCHTCSI KO BCEM COJIep KaTeNIbHBIM JIMHUSIM y4eOHOTo Kypca,
a (¢GopMHpOBaHUE JIOTMUYECKMX YMEHUH pachpenenseTcss He TOJbKO IO
colepKaTelbHbIM JMHUSIM, HO M 1o Trojam oOydenus. CoaepkaHue
oOpa3oBaHus, COOTBETCTBYIOI[EE MPEIMETHBIM pe3yjbTaTaM OCBOCHUS
OdenepanbHOM pabodeit MporpaMMbl, paclpee€HHBIM 0 rojaM O0y4YeHUs,
CTPYKTYPHUPOBAaHO TakuM  0o0pa3oMm, 4YTOObI KO BCEM  OCHOBHBIM,
NPUHIMITHAIBHBIM BOMpOcaM oOydaromuecs: o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIIET OPraHM30BaTh OBJIAJCHUE TE€OMETPUUECKHUMH TOHATHUSIMU U
HaBbIKAMHU TMOCIEAOBATEIbHO M TOCTYyNaTeIbHO, C COOJIIOJICHUEM MPUHIIMIA
NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIOYaTh B OOIIYyI0 CHCTEMY
Ir€OMETPUYECKUX MPEICTABICHUM OOyYarOUIMXCs, pacuupsis U yriyonss eg,
o0pa3ysi IPOYHbIE MHOXECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE IMO3BOJISET:

co3garh ycioBus st auddepeHnnanud  oOydeHHs, TOCTPOCHUS
UHAUBUAYATbHBIX 00pa30BaTeNbHBIX IporpamMM, oOecrneyuTh YriayOnéHHoe
U3y4YEeHHE TeOMETPUU KaK COCTABIISIIONIEH yueOHoro npeamera «MareMaTtukay;,

MOJIFCOTOBUTHh OOYYAIOUIUXCSI K MPOAOJKEHUIO M3YYEHUSI MAaTEMaTUKU C
yuaéToM BbIOOpa Oyaymiei mpodeccuun, obecrieunBasi MPEEMCTBEHHOCTh MEXTY
o0muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha w3ydenume ydebHOro kypca «I['eomeTpusi» Ha yriryOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 gaca (3 gaca B Henento), B 11 knacce —
102 yaca (3 yaca B HEJIEJIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpuM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTMYECKOM MOCTPOCHHHM CTEPEOMETPUU:
AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnosiokeHrne NpsIMBIX B NPOCTPAHCTBE: IEpPECEKarolnecs,
MapajulelIbHble U CKpEelIMBaromiuecs npsmele. [Ipu3HakyM CKpelMBarOIIMXCS
npsaMbiX. [lapaminenbHOCTP MHPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
napajuieJibHbIE TPSIMbIE B IPOCTPAHCTBE, MNAPAIIEABHOCTh TPEX MPIMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnensHoe W LEHTPAIBHOE
npoeKTUpoBaHue, u3olOpaxenue ¢uryp. OCHOBHbIE CBOWCTBA MapajiIeIbHOIO
npoekTupoBaHusa. M3o0paxkeHue ¢uryp B napaiedbHOW MPOEKIUH. YTIBI C
COHANpaBJIECHHBIMA CTOPOHAMH, YIrOJd MEXKIy MNpPSIMbIMH B TPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEH:  MapajulesibHblE  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TIockocTel. IlpocTeiimnie mpocTpaHCTBEHHbIE (QUIYphl Ha
IJIOCKOCTH: TETpa’ap, Napajuiesienunes], HIOCTPOEHUE CEUCHH.

[lepnieHAUKYJISIPHOCTD NPSIMOM U MJIOCKOCTU: MEPIECHANKYISPHBIE TPSIMBIE
B IIPOCTPAHCTBE, NPSIMbIE MAPAJIIEIbHBIE U MEPIECHANKYISIPHBIE K IIOCKOCTH,
OPU3HAK TMEPIEHANKYISIPHOCTH MPSMOW M IUIOCKOCTH, TE€OpeMa O MpsIMOM
NEPNEHIUKYISPHON MJIOCKOCTH. OpToronanpHO€E POEKTUPOBAHHUE.
[lepneHauKyNssp W HAKJIOHHBIE: PACCTOSHHE OT TOYKM JIO0 TUIOCKOCTH,
paccTosiHHE OT MPSMOM 1O TIUIOCKOCTH, MPOEKUUS (GUTYpPHl Ha IUIOCKOCTb.
[lepneHAUKYISAPHOCTh IJIOCKOCTEW: MPU3HAK NEPHEHAUKYISIPHOCTA JBYX
miockocTeil. Teopema 0 TpEX NepneHANKYIAPaX.

VYTIibl B IPOCTPAHCTBE: YIOJ MEXAY MPSMOU U IJIOCKOCTBIO, IBYTPaHHBIN
yroja, JIMHEWHBIM YroJl ABYIpaHHOro yria. TpE€XrpaHHbli U MHOTOTPaHHbBIE
yrabel. CBOMCTBA IMJIOCKHX YIVIOB MHOTOrpaHHOro yria. CBOWCTBa IJIOCKUX U
IBYTPAaHHBIX YIJI0B TPEXTPAHHOIO yriia. TeopeMbl KOCUHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKu

Bunabl MHOTOrpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yronbHas
npu3Ma, MpsiMas W HaKJIOHHAs TMPU3MBI, OOKOBas W TMOJHAas IMOBEPXHOCTH
npu3Msbl. [lapannenenunesn, mpAMOYTOJIbHBIN NapaJUICICIUIIE] U €r0 CBOMCTBA.
Kparuaiiine nyTM Ha TOBEpPXHOCTH MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema Iludaropa. IMupammma: n-yronpHas nupamuja,
npaBUiibHas U yceu€HHass nupamuabsl. CBoiicTBa pédep M OOKOBBIX TIpaHEl
MpaBWIBHOM NUpamMubl. [IpaBuibHbIE MHOTOTPAHHUKU: MPABUJIbHAS MIPU3Ma U
MpaBUJIbHAS TUpaMuUa, MpaBUJIbHAS TPEYroJibHAash MUpaMUlla U TMPABHIbHBIN
TeTpa’ap, KyO. IlpencraBienne O MNpaBUIBHBIX MHOTOTPaHHUKAaX: OKTa’Jp,
JOEKAdIP U UKOCADIP.

Breruncienne 5JIeMEHTOB MHOTOTPAaHHUKOB: p&Opa, NHWAaroHANW, YTIbI.
[Tnomans OOKOBOM MOBEPXHOCTH W IMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJIOMAAh OCHOBAaHMA, TeOpeMa O OOKOBOW IMOBEPXHOCTH MPSMON MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH MPABUIBHON MNUPAMUIBI,
TeopeMa O IUIOLIAAN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B NOPOCTPAHCTBE. ODJIEMEHTHl CHMMETPHUHM MPAaBUIIBHBIX
MHOTOIpaHHUKOB. CUMMETpUST B NPAaBWIBHOM MHOTOTPAHHUKE: CHUMMETPHUS



napajulelIeune1a, CUMMETPUS NPaBUJIBHBIX MPU3M, CUMMETPHUS IPABUIBHOU
MIAPAMHUIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBON BEKTOpP, MJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUJIMHEAPHBIE, COHAIIPABJICHHBIE U IIPOTHUBOIIOJIOKHO
HalpaBJICHHBIE BEKTOpPbl. PaBEHCTBO BEKTOpPOB. JIEHCTBUA C BEKTOpPaMH:
CJIO’)KEHHE W BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXKEHUE
BEKTOpa Ha 4ucio. CBOMCTBAa CIOXKEHHsS BEKTOpOB. CBOWCTBA YMHOKEHHUS
BekTopa Ha uyucio. IloHsatue  KomIutaHapHele  BeKTOpbl.  IIpusHak
KOMIUIAHApHOCTU TpEX BekTopoB. [IpaBmiio napamnenenunena. Teopema o
Pa3JIOKEHUU BEKTOpPA IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsMoyrosbHas
cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTtel BekTopa. CBA3b MEXIY
KOOpAMHATAMU BEKTOpa M KOOpPAMHATAMM TOYEK. YTOJII MEXAY BEKTOPAMMU.
CxkassipHOE IPOU3BEICHUE BEKTOPOB.
11 KVIACC

TeJia BpalueHus

[TonsiTs: UMIMHIpPUYECKAas TOBEPXHOCTb, KOHUYECKAas IOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, oOpasymliue moBepxHocTeil. Tena BpaimeHUs:
UIMHAP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacmosioxeHue
chepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxkeHue ten
BpaleHus Ha TIocKocTu. Pa3BépTka nunuuapa u konyca. Cummetpus cepsl u
miapa.

O6BEM. OcHoOBHBIE CcBOiCTBa 00BEMOB Teil. Teopema 00 o00BEME
NpsIMOYTOJILHOTO Tapajuienenurnena u ciuencteus u3 He€. OObEM MpsAMONl U
HAKJIOHHOW TMPU3MBbI, IIWIMHJIpa, NHpaMujbl u KoHyca. OObEM miapa u
IapOBOr'0 CETMEHTA.

KoMOuHanuu Ten BpailieHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
IWIMH]IP, OMNHMCaHHas okoyio nuiuHApa. llepeceyenuwe cdepsl U miapa ¢
riockocThlo. Kacanue mapa u cdepsl miockoctbio. [loHsTHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJIO c(ephl, chepbl, BIUCAHHON B MHOTOTPAHHUK WA TEJO
BpalICHUSI.

[Tnomaas MOBEPXHOCTH MIJIMHIPA, KOHYCA, MJIOMAab cPephl U e€ JacTei.
[Tonobue B mpocrtpancTBe. OTHOIIEHHWE OO0OBEMOB, TUIOMIANEH IMMOBEPXHOCTEH
nonoOHbIX (uryp. Ilpeobpa3zoBanue momodus, roMmoTeTus. Pemienne 3aga4 Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[locTpoenne cedyeHHI MHOTOTPAHHMKOB U TENl BpAILICHUS: CEUYCHUS
uuauHapa (mapajyuleibHO M NEPHEHIUKYJSPHO OCH), CEUYEHUsS KOHYyca
(mapaynenabHble OCHOBAHUIO U MPOXOSIIHUE Yepe3 BEpIIMHY), CEUCHHs IIapa,
METOJBl TIOCTPOCHUS CEUECHUM: METOJ  CIEJO0B, METOJ BHYTPEHHErO
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEN TIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopel B mpocTtpancTBe. Omnepauuu Haja BekTopamu. BektopHoe
YMHOXEHUE BEeKTOpoB. CBONCTBAa BEKTOPHOTO yMHOXXeHHs. [IpsiMoyrosibHas
cUCTeMa KoopAauHAT B mnpocTpaHcTBe. KoopauHaTel BekTopa. PasnoxeHue
BekTOpa 10 0Oaszucy. KoopIMHATHO-BEKTOPHBIA METOJ MpU PEIICHUH
reOMETPUUYECKUX 3a]a4.

/IBHKeHUsI B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OtoOpakenus. JIBHKEHUS U paBEHCTBO GUTYD.
OOmue cBoicTBa JBMKEHUM. BuIbl ABWKEHUM: MapaljedbHBIM TEPEeHOC,



IEHTPAJIbHAsT CUMMETPHS, 3epKaJbHAsI CUMMETPHS, TTOBOPOT BOKPYT MPSIMOA.
[IpeobpazoBanus noaoous. [Ipsimas u cthepa Diinepa.



IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJIEHHBIM YPOBEHDb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLMU  OOydaroumierocs  Kak
AKTUBHOTI'O U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIEeCTBa, MPEACTABICHUE O
MaTeMaTUYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYD, SBJICHUM,
Opoueayp TpaxAaHCKOTro oOuiecTBa (BbIOOPHI, OMPOCHl U JAPYroe), yMEHue
B3aUMOJIEMCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C HX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIMTAHHE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON T'Pa)KIAHCKON MJACHTHUYHOCTH, YBaXKEHUS
K MPOLUIOMY U HACTOAILIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHOE OTHOLIEHUE
K JOCTHKEHHSIM POCCUHMCKMX MAaTEMaTUKOB M POCCUHCKOM MaTeMaTH4eCKON
IIKOJIbI, WCIIOJIB30BaHUE ATUX JIOCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE Iy XOBHBIX LHEHHOCTEN POCCHUICKOrO Hapoja,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TIOBEJICHUS,
CBSI3AHHOTO C MPAaKTUYECKUM TPUMEHEHHEM JOCTWKEHUHW HAyKu U
NEATEIbHOCTBIO  yYEHOrO0, OCO3HAaHWE JIMYHOIO BKJIAJa B IIOCTPOEHHE
YCTOWYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOLUIEHHE K MUPY, BKIIOYAs 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3ajaad, peleHuni, paccyXIeHHil,
BOCIIPUMMUYHNBOCTh K MATEMAaTUYECKUM aClEKTaM Pa3jInyHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpPMHPOBAHHOCTh YMEHHUS TPUMEHSITh MAaTeMAaTHUYECKHE 3HAHUS B
UHTEpecax 370pOBOro u 0Oe3omacHoro oOpas3a IKU3HHU, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHUE, COaTaHCUPOBAHHBIN
PEXKHUM 3aHATUN W OTIbIXa, PEeryyspHas (puandeckas aKTHBHOCTH), (PU3UIECKOE
COBEPIICHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-0310POBUTEIBHOMN
NEeATENbHOCTBIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTb K TpYyJy, OCO3HAaHUE LEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pasnu4HBIM _ cepaM  NPOPECCHOHAIBHOM  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ MPUIOKEHUSIMH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BBHIOOD
Oyayumieil mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHBI,
TOTOBHOCTh W  CIHOCOOHOCTh K  MaTeMaTHYeCKOMY OOpa30BaHUIO H
caMOOOpa30BaHUIO HAa TPOTSHKEHUU BCEU MKU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTUUECKON HAITPaBJIE€HHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOpPMHUPOBAHHOCTh HKOJOTUYECKON KYJIbTYpPhl, TOHUMAHHUE BIIHSHUS
COLIMAIbHO-DKOHOMUYECKUX  IPOLECCOB HA COCTOSIHUE IIPUPOJHOHM U
COLIMATBbHON CpeJbl, OCO3HAHUE TJIO0AJIBHOTO XapakTepa H3KOJOTUYECKUX
npo0JieM, OpUeHTalMsl Ha IPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUU I pelIeHUs
3a/1a4 B 00JIACTH OKPYXKAIOIIEH Cpejibl, MJIaHUPOBAHUE MOCTYNKOB U OLIEHKU UX
BO3MOXHBIX MTOCTIEICTBUUN I OKPY’KAIOILIEN CPEbI;



8) neHHOCTH HAYYHOI'O NTO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSl HAyKHM W  OOUIECTBEHHOM MpaKTUKH, [OHUMaHUE
MaTeMaTUYeCKOl HayKH Kak c(epbl YeIOBEYECKOW AESTENbHOCTH, ITANOB €€
pPa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTUS LMBWIM3ALMHU, OBIAJCHUE SI3bIKOM
MaTeMaTUKl M MaTeMaTUYECKOM KYyJbTypOW Kak CpPEJCTBOM IO3HAHMS MUpa,
TOTOBHOCTh OCYILECTBIIATh NMPOEKTHYIO U HCCIEAOBATENBCKYIO NEATEIbHOCTD
MHIUBUIYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTeJbHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHS

ba3zoBbie JJornueckue NecTBUA:

BBISBJIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKA MAaTEMaTHYCCKUX
OOBEKTOB, TIOHATHH, OTHOIICHUH MEXIy TOHATHAMH, (OPMYIHPOBATH
OTIpE/ICIICHHUSI TIOHSITHIA, yCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KIaccu(UKaIlMi, OCHOBaHUSA IS OOOOIICHHWS W CpPaBHCHUS, KPHUTEPUU
IPOBOJAMMOTO aHAJIN3A,

BOCIIPUHHMMAaTh, (OPMYJIMpPOBATH M  NPEOOPa3OBBIBATH  CYXKJCHUS:
YTBEPANTEIbHBIC U OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIIOBHBIC,

BBISBJIATh ~ MaTEMaTHYCCKHE  3aKOHOMCPHOCTH,  B3aWMMOCBS3W U
NpOTUBOpeUrs B pakTax, JaHHBIX, HAOJIOJICHUSX U YTBEPXKIACHUIX, Tpe/jiaraTh
KPUTEPHUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEH M IIPOTHUBOPCUUIL;

JieNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOATENIbHO JT0Ka3aTeNbCTBA MaTeMaTHYECKUX
YTBEpKJIEHUN (TIpsiMble W OT MPOTUBHOIO), BBICTPAMBATh apPTryMEHTAIUIO,
OPUBOJIUTH TPUMEpPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIbI;

BBIOMpATh CIOCOO pelreHus ydyeOHOM 3adavd (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHHs, BBHIOMpaTh HauOoyiee MOAXOASIUNA C  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIENOBATEIBLCKUI WHCTPYMEHT MO3HAHMS,
dbopMynUpoBaTh  BONPOCH, (DHUKCHUPYIOIIUE MPOTHBOpEUHe, IMpodieMy,
yCTaHABIMBATh KUCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE;

IPOBOJUTH CaMOCTOSATEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
MCCJICIOBAHUE TI0 YCTAHOBIICHHWIO OCOOCHHOCTEH MAaTeMaTUYeCKOTO OOBEKTa,
SBIICHUS, TIPOIECCA, BBISBICHUIO 3aBHCHMOCTEH MEXIy OOBEeKTamH,
SIBIICHUSIMH, TTPOIIECCAMU;

CaMOCTOATETHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, WCCICAOBAaHMS, OICHUBATh JIOCTOBEPHOCTH
MOJYYEHHBIX PE3YJbTaTOB, BHIBOJIOB U 0000IIICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIJBUTATH
MIPEATIOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISBJIATh Ae(UIUTH WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX I OTBETa
Ha BOTIPOC U JJIS PEIICHUS 33/1a4H;



BbIOMpaTh  MHPOPMALUIO W3  UCTOYHHKOB  PAa3IWYHBIX  THUIIOB,
aHANIM3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPHOPETHPOBATH HH(MOPMALUIO
pa3IUYHbIX BUIOB U (JOPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh MH(OpMALUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WTIOCTPUPOBATh Ipaduuecky;

OLICHUBATh HaJEKHOCTh uH(popmauu o CaMOCTOSITENILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO01menue:

BOCIIPUHUMATh M (OPMYJIHUPOBATH CYXJIEHHUSI B COOTBETCTBUHM C
YCJIOBHSIMU U 1IEJISIMU OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHHMS B YCTHBIX M TUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110 X0y PElICHUS
3a/1a4i, KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3ybTar;

B X0J1€ O0CYXJIECHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1a€MOU TEMBI,
npoOJeMbl, pelIaeMoil 3ajau, BBICKA3bIBaTh WJCH, HAllCJICHHbIE Ha TOUCK
peIIeHNs, COMOCTaBIATh CBOU CYXACHUS C CYXIECHUSIMHU JPYTUX yUYaCTHUKOB
nuasora, OOHapyXKUBaTh Pa3JIMUUE U CXOJICTBO MO3UIIMMI, B KOPPEKTHOU popme
dbopmMynTUpoBaTh pa3HOTIACHS, CBOM BO3PAKECHUS;

IPEACTaBISATh pEe3yIabTaThI penieHus 3a1a4Hu, IKCTICPUMEHTA,
UCCJICJIOBAHUSA, MPOEKTa, CaMOCTOSITEILHO BBHIOMpaTh (hOpMAT BBICTYIUICHHS C
y4€TOM 3aj1a4 IPE3eHTAIIMN U OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe yHHBepcaibHbIe YueOHbIe eilicTBUSA

Camoopranusanus:

COCTaBIIATH IJIAH, aJITOPUTM PEIICHU 3a7a41, BHIOUPATh CIIOCO0 pelieHus
C yuéTOM HMEWIIHUXCA PpPEecypcoB H  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOMU
uHdOpMaIHH.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJLJIEKT:

BJIQJI€Th HABBIKAMHM IIO3HABATENIBHOW pedJIeKCHH KaK OCO3HAHUS
COBEpIIAEMbIX JEHCTBUH W MBICIUTEIBHBIX MPOLIECCOB, WX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpoliecca U pe3ysbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1auu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH pPEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LIEJIH U YCIOBUSIM, OOBACHITH
NPUYUHBI  JTOCTMXKEHUSI WM HEIOCTUXKEHHSI pe3yJbTaTOB JI€SITEIbHOCTH,
HAXOJUTh OIINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMATh W  HCHOJB30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHON pabOThl MpW pelieHuH Y4YeOHBIX 3a/ad, MPUHUMATH IICIb
COBMECTHOW JEATENIbHOCTH, IUIAHUPOBATH OPraHU3aIMI0 COBMECTHOU pabOoTHlI,
pacrpenensTh BUJIbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTat
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBATh B TPYMIOBHIX (hopMax paboThl (00CYKAeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HWHBIE), BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOW JEUCTBUSI C APYTMMHU YJIEHAMU KOMAaHJbl, OLICHUBATb
KauecTBO  CBOEro  BKjJaJga B OOMMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIHMPOBAHHBIM YYaCTHUKAMH B3aHUMOACHCTBUSI.



NPEAMETHBIE PE3YJIBTATBI

K konny 10 kiacca o0y4aromuiics Hay4uTcs:

CBOOOJIHO OMEpPUPOBATH OCHOBHBIMH TOHSTHUSAMH CTEPEOMETPHUU TIPU
pelleHn 337249 U IPOBEACHUN MAaTeMaTHYECKUX PACCYXKICHUI;
NPUMEHSTh aKCHOMBI CTEPEOMETPHH U CJICACTBHS U3 HUX MPU PEIICHUU
TeOMETPUYECKUX 3a]1aY;

KJIacCH(HUIMPOBATH B3aUMHOE PACIIONOXKEHHUE MPSMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSIMBIX H IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJIHO OMEPUPOBATH TOHATHUAMH, CBSI3aHHBIMH C YIJaMHd B
INPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MPSMOA M
TUIOCKOCTHIO;

CBOOOJIHO ONEPUPOBATH MOHATHIMHE, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;
CBOOO/IHO pacrio3HaBaTh OCHOBHBIC BHIBl MHOTOTPAHHHUKOB (TIpU3Ma,
NUpaMKIa, MPSIMOYTOJIbHBIN Napajuienenunes, Kyo);
KJIacCH(QUIMPOBATh MHOTOTPAHHUKH, BBIOMpAas OCHOBAaHHS IS
KJ1accupuKaIuy;

CBOOOJIHO OMEpUPOBATh TMOHATHUSMH, CBS3aHHBIMH C CEUYCHHUEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBIMIOJIHATh ~ MapajlieibHOE,  I[EHTPaIbHOE H  OPTOTOHAIBHOE
NPOCKTUPOBAaHWE (UTYp Ha TUIOCKOCTh, BBITIOMHATH H300paKEHHUS
¢Guryp Ha MmIOCKOCTH;

CTPOUTh  CEYEHHMsS]  MHOTOTPAHHUKOB  pa3IMYHBIMH  METOJaMH,
BBITMIOJHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHH3Y;

BBIUUCISATh TUJIOIIAAM TIOBEPXHOCTEM MHOTOTPAaHHUKOB (IIpU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEpUpOBaTh MOHATUSMHU: CHUMMETPHUSI B IPOCTPAHCTBE,
IEHTP, OChb U IUIOCKOCTb CHUMMETPHUH, IIEHTP, OCb U TUIOCKOCTh
CUMMETPUH (PUTYPHI;

CBOOOJTHO ONEPUPOBATH MOHATHSIMHU, COOTBETCTBYIOIIUMHU BEKTOPAM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIOJHSATH JIEHCTBUS HaJl BEKTOPaMU;

pemiarh 3a7ayd Ha JI0Ka3aTeIbCTBO MAaTEeMaTHYECKUX OTHOUICHUN U
HAX0XJICHUE T€OMETPUYECKUX BEJIIMUUH, MIPUMEHSISI U3BECTHBIE METO IbI
OpU pEeHIeHMH MaTeMaTUYeCKUX 3a7ad TMOBBIIIEHHOIO M BBICOKOTO
YPOBHSI CJIO’KHOCTH;

OPUMEHATh MpPOCTEHIINe MIPOrpaMMHBIE CpPEACTBA U IJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBl MPH PEUICHUH CTEPEOMETPUUECKUX
3ajady;

U3BJIEKaTh, MPEOOpPa30BbIBaTh U HMHTEPHPETUPOBATH HH(OpPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPHUUECKHX (UTypax, MPeICTaBICHHYIO Ha
YepTekax U pUCYHKaX;

NPUMEHSTh TIOJIYYCHHBbIC 3HAHUS Ha TPAKTHKE: CpPaBHUBATh U
aHaAJIM3UPOBATh peajbHbIE CUTYAIMH, MPUMEHATh W3YUYCHHBIC MOHITHS
B Ipoliecce TOUCKA pPEIIeHHsS MaTeMaTH4eCKH CHOpMYyITUPOBAHHOM
npoOJIeMbl, MOJCIUPOBATh pealbHbIE CUTYallUd Ha S3bIKE T€OMETPHUH,
MCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C MCIIOJIb30BaHUEM
TEeOMETPUYECKUX TMOHATHI M TeopeM, ammapara ajireOphl, pelarh



MPAKTUYECKUE 3a7a4d, CBSI3aHHBIE C HAXOXKICHUEM TI'E€OMETPUUYECKUX
BEJIMYMH;

UMETh MpeACTaBiICHUsS 00 OCHOBHBIX 3Tamax pa3BUTHS F€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJ1aMeHTa Pa3BUTHS TEXHOJIOTHH.

K koniy 11 kinacca oOyvaromuiicst HAy9UTCS:

CBOOOJIHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C IWJIMHAPUYECKOM,
KOHUYECKON U c(hepuuecKol MOBEPXHOCTSAMHU, OOBSICHATH CIOCOOBI
MOJIYYEHUS,

OTIEpPUPOBATH TOHSATHUSAMH, CBSI3aHHBIMM C TeJaMHU BpalleHUS:
HUJIUHIPOM, KOHYCOM, Cpepoil U 1MIapoMm;

pacno3HaBaTh Tejla BpaileHus (LWIMHIAP, KOHYC, cdepa M 1ap) u
OOBSICHSITH CITOCOOBI MOJTYUYCHHS TEJ BpaIllCHUS;

KJacCcU(UIHUPOBATH B3AMMHOE PacoiokeHue chephl U MIOCKOCTH;
BBIYHUCJISITh BEJTUUMHBI AJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpallleHMUs,
00BEMBI U TUIOIAU MTOBEPXHOCTEH MHOT'OTPAHHUKOB U TEJl BpallleHUs,
TEOMETPUUECKUX TeJ C MPUMEHEHUEM (HOpMYIT;

CBOOOJIHO OMEPHUPOBATH IMOHATHIMHU, CBSI3aHHBIMU C KOMOWHAIMSMU
TeJI BpalleHUs U MHOTOTPAHHHKOB: MHOTOTPAHHHWK, BIHCAaHHBIA B
chepy U omMCcCaHHBIN 0KOJI0 cepsl, cepa, BIMCAaHHAS B MHOTOTPAaHHUK
WJIM TEJIO BpallleHUS;

BBIYHMCIISITh COOTHOIICHHMSI MEXIY IUIOMIAJIMH TIOBEPXHOCTEH U
00BEMaMH TTOJOOHBIX TEJI;

n3o0paxaTh M3ydaeMble (DUTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHHU3Y, CTPOUTb CEUEHHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M MPEoOpPa30BbIBATH HHPOPMALHIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYypaxX, MPEICTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IIPOCTPAHCTBE;

BBINIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT;
pemaTh TEOMETPUYECKUE 3a/laud Ha BBIYUCIEHUE YIJOB MEKIY
OpPSMBIMA M IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSIHUA OT TOYKH 0
IUIOCKOCTH, B I€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO
METO/a IPH PEILICHNH;

CBOOOJTHO OMEepUpOBaTh TMOHATUSMH, CBS3aHHBIMH C JBIKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBINIOJIHATh HM300pa)KE€HUsI MHOTOTPAaHHUKOB M TEJl BpalleHUs Mpu
NapajuIeIbHOM [EPEHOCE, LEHTPAJIbHOM CHUMMETPUHU, 3€PKAIBHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpa3oBaHUs TIOI00MS;
CTPOUTH CEUEHHS] MHOTOTPAHHUKOB H© TE€JI BpAILICHUS: CEUYEHUs
UUIMHApPa (mapaJuiebHO U NEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapasnienbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CEUCHUS
mapa;

WCIIOJIb30BaTh METOJbl MOCTPOCHUSI CEUECHHI: METOJ CJIEI0B, METO]
BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]I IEPEHOCA CEeKYIIEeH IIOCKOCTH;
JIOKa3bIBaTh TE€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHSATh TEOMETPUUECKUE (PAKTHI JJISl PEIICHUS] CTEPEOMETPUUECKIX
3a/1a4, MPEANnoaraloliX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS
MIPYMEHEHHMS 3a7aHbl B IBHOW M HESBHOU (popme;



pemaTe 3aJayd Ha JOKa3aTEIbCTBO MATEMATHYECKUX OTHOIICHUH H
HAax0KJICHUE TEOMETPUUECKUX BEIUYUH;

MIPUMEHSATh MPOrPaMMHBIE CpeacTBa 17§ 3IEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TMPU PELNICHUH CTEPEOMETPUUYECKUX
3a1ag;

NPUMEHSATh TOJYYEHHbIE 3HAHUA HA TPAKTUKE: CPABHUBATH,
AHAIU3UPOBATh UM OLEHHMBATH pEaJbHbIC CHUTYyallud, MPUMEHATH
W3YUYEHHBIE MOHATHUS, TEOPEMBI, CBOMCTBA B MPOLIECCE MMOMCKA PELICHUS
MaTeMaTU4YeCKH  CHOpPMYJIUPOBAHHOM  TPOOJIEMBI, MOJIEIUPOBATH
peanpHbIE CUTYyallUd HA SI3BIKE T€OMETPHUM, UCCIEA0BATH MTOCTPOCHHBIE
MOJENHN C HCHOJb30BAHUEM TI'€OMETPUYECKUX TOHITHH U TEOPEM,
annapara anreOppl, peliath MpakTUYEeCKUe 3a/Jaud, CBS3aHHBIE C
HaXO0XJIECHUEM F€OMETPUUECKUX BEIUYMH;

UMETh MpeACTaBlIeHUs] 00 OCHOBHBIX 3Talax Pa3BUTHUS T'€OMETPHUH Kak
COCTaBHOM 4acTH bynnameHTa pa3BUTHUSA TEXHOJIOTUU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoauuecTBO 4acoB
HaumeHoBaHue pa3ie/ioB JuekTponHbie (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
U TeM MPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
n padoThI padoThI
1 Bgenenue B crepeoMeTpHIO 23 1 bubmorexa HOK
a p p https://urok.apkpro.ru/
) B3anMHoe pacnionoxxenue 6 1 bubnuoreka [JOK
NIPSIMBIX B IIPOCTPAHCTBE https://urok.apkpro.ru/
ITapanaensHOCTD MPSIMBIX U
3 HJ'I(I))CKOCTCI\/'I B ’ 8 1 bubmorexa OK
https://urok.apkpro.ru/
MPOCTPAHCTBE
IleprieH TUKYISIPHOCTD
4 i SI[)MI)IXHI/I H}JIIOCI;(OCTGP'I B 25 1 bubmorexa [IOK
p https://urok.apkpro.ru/
MPOCTPAHCTBE
bu6moreka [IOK
5 N4
TR PACCTOAIA 16 0 https://urok.apkpro.ru/
bu6mmoreka [IOK
6 M
HOTOTpatiiHiH 7 0 https://urok.apkpro.ru/
7 BekTope! B mpocTpaHCTBE 12 1 bubmmorexa LIOK
p pocIp https://urok.apkpro.ru/
8 IToBTOpEHUE, 000OIICHNE 1 s 0 bubnunoreka [JOK
cucTeMaTu3alus 3HaHuH https://urok.apkpro.ru/
OBILIEE KOJIMYECTBO L0 5
YACOB I10 ITPOI'PAMME




11 KVIACC

HaumenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3iejioB U TEM Konrpoabneie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
NporpamMmbl padoThI padoTsI
! AHanmuTH4eCcKast 15 | 0 bu6mmoreka [{OK
reoOMeTpUs https://urok.apkpro.ru/
[ToBTOpEHME,
00001IeHNE N bu6moreka [IOK
2 15 1 1
CUCTEMATHU3AIUSA https://urok.apkpro.ru/
3HAHUM
3 O0BéM 17 | 1 bu6moreka [IOK
MHOT'OIpaHHUKA https://urok.apkpro.ru/
bu6moreka [IOK
4 Tena BpameHus
patt 24 ! ! https://urok.apkpro.ru/
[Inomanu
5 MOBEPXHOCTH U 9 ! 0 bubnuoreka [JOK
00BEMBI KPYTJIIBIX https://urok.apkpro.ru/
Tel
bubmuoteka [{OK
6
HBmienns 5 1 0 https://urok.apkpro.ru/
IToBTOpEHME,
00001ICHUE 1 bubmuoreka [JOK
7 17 2 0
cucTreMaru3anus https://urok.apkpro.ru/

3HAaHUH




OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

102




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTpoJbHbie padoThl

IIpakTnyeckune padorsl

OcHoBHbIE TpaBUIIa
M300paxeHUs Ha PUCYHKE
IUIOCKOCTH, MapauleIbHbIX
MPSIMBIX (OTPE3KOB),
CEepeINHBl OTpe3Ka

[Tonatusa crepeomerpun:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBuUJia M300paKeHHS Ha
PHUCYHKE IJIOCKOCTH,
napajuieNbHbIX TPSIMBIX
(OTpe3KOoB), CepeIUHBI
oTpe3ka

IlonsTns:

MepeCeKArIINECs
IUIOCKOCTH,
TepeceKarIuecs npsmas u
IUIOCKOCTD;
MOJYITPOCTPAHCTBO

Ilonarnd:
IEepECEKAOIINECS




IJIOCKOCTH,
MepeCeKaArIINUecs psiMast 1
IJIOCKOCTB;
MOJTYTIPOCTPAHCTBO

MHoOrorpaHHukH,
n300pakeHne MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (UTyYD,

HECYILECTBYIOIINX
00BEKTOB

MHoOrorpaHHukH,
n300pakeHne MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (UTYD,

HECYIIECTBYIOIUX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U
MIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTepEeOMETPUH U
MIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH H
MepPBbIE CIICICTBUS U3 HUX.
CriocoOblI 3a1aHUS TPSIMBIX
H IIOCKOCTEH B
MPOCTPAHCTBE.
O0603HaueHus IPSIMBIX U
IIOCKOCTEN

10

N3o0paxkenue ceueHuit




UpaMubl, Kyda u
MIPU3MBI, KOTOpBIE
MPOXOJAT Yepe3 ux peéopa.
N3o06paxkenune
IepeceyeHMs MOJYyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHU I
Pa3HbIMU LIBETAMU

11

N3obpaxenue ceueHnit
MMpaMubl, Kyoa u
MIPU3MBI, KOTOPBIC
MPOXOJAT Yepe3 ux peéopa.
N3obpaxenue
nepeceyeHus MOJTy4eHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MMOCTPOCHHBIX CEUCHUN
pa3HbIMU LIBETaMU

12

N3obpaxenue ceueHnit
MUpaMuIbl, Kyoa u
MIPU3MBI, KOTOPbIE
MPOXOJIAT yepe3 ux péopa.
N3obpaxenue
IIEpPECEUEHUS TIOJTYYEHHBIX
IIJIOCKOCTEM.
PackpamnBanue




IMOCTPOEHHBIX CEUCHU I
pa3HbIMHU LIBETaMH

13

N3o0pakenue ceueHmit
nUpaMubl, Kyda u
MIPU3MBI, KOTOPBIC
MPOXOJIAT Yepe3 ux peéopa.
N3obpaxenue
IepeceyeHms! MOJTyYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHU I
pa3HBIMU IIBETAMHU

14

Meton cinenoB s
MOCTPOCHUS CEUCHU M

15

Meton cnenoB s
MOCTPOCHUS CEUCHUH.
CaolicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEH

16

Metox cinenoB s
MIOCTPOCHHUSI CEYCHHUIA.
CBoiicTBa nepeceveHuit
MPSIMBIX | MJIOCKOCTEH

17

ITocTpoenue ceuenuit B
nupamuze, Kyoe rno Tpém
TOUKaM Ha pEOpax.
Co3znianue BBIHOCHBIX
YyepTekeil M 3amuch 1aros




IIOCTPOEHHUS

18

[TocTpoenune ceueHuit B
nupamuze, Kyoe 1mo Tpém
TOYKaM Ha péOpax.
Co3nannie BBIHOCHBIX
YepTEekKEN U 3aIUCh I1aroB
MOCTPOCHUS

19

[Toctpoenune ceueHuit B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co31aHne BEIHOCHBIX
YepTexKEN U 3aIUCh 11aroB
IIOCTPOEHUS

20

[Toctpoenune ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Coznanue BBIHOCHBIX
YyepTexKel U 3amuch 1aroB
MOCTPOCHHUS

21

[ToBTOpEeHUE
wianuMetpun: Teopema o
MIPOTMOPIIMOHATBHBIX
otpeskax. [logobue
TPEYTrOJIbHUKOB

22

IToBTOpEeHune
mianumerpun: Teopema
Menenas. PacueTs! B




CEYCHMAX HA BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHSA IJITAHUMETPHUH U
CTEPEOMETPUH

23

KontponsHas pabora
"AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

B3anmHoe pacrnosnoxeHnue
MPSIMBIX B TIPOCTPAHCTRBE.
CkpenuBaromuecs
npsiMble. [Ipu3Haku
CKpEILUBAIOIINXCS
npsameix. [lapannensHbie
MIpsIMBIE B ITPOCTPAHCTBE

25

TeopeMma o cyiiecTBOBaHUHU
Y €IMHCTBEHHOCTH MPSMOU
MapayieIbHON TAaHHOU
MPpAMOM, TPOXOAAIIEH
yepe3 TOUKY MPOCTPaHCTBA
U HE JeXallleld Ha JaHHOU
npsimoii. Jlemma o
MepEeCEUCHU U
MapajiebHbIX MPSIMbIX
IUIOCKOCTBIO

26

[TapannenbHOCTB TpEX
npsmelx. Teopema o Tpéx
napajieNIbHbIX MPSMBIX.




Teopema o
CKPCHIUMBAIOIHUXCA MTPAMBIX

27

[TapannensHOE
MIPOCKTHPOBAHHE.
OcHOBHBIE CBOICTBA
MapaieIbHOTO
MIPOCKTHPOBAHUS.
N300paxkenue pa3HbIX
(uryp B mapaienbHON
MIPOCKITHH

28

eHnTpanpHas mpoeKuus.
VY011 ¢ cCOHanpaBIeHHBIMU
CTOPOHAMHU. YTOJ MEXIY
IIPSIMBIMH

29

3amayy Ha T0Ka3aTeIbLCTBO
M HCCJIEIOBAHHE,
CBsI3aHHEIE C
PacIoIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

30

[TonsiTHs: napanienbHOCTh
MPSIMOM U TUIOCKOCTH B
npoctpancte. [Ipu3Hak
NapajuieNbHOCTH MPSMON U
mwiockoctu. CBoiicTBa
MapajuieNbHOCTH MPSAMOU U
MJIOCKOCTH

31

FCOMeTpI/ILIGCKI/Ie 3aga4yu




Ha BBIYUCJIICHUE U
JI0Ka3aTeIIbCTBO,
CBSI3aHHEBIC C
MApAIIENBHOCTBIO MTPSMBIX
M TNIOCKOCTEH B
MPOCTPAHCTBE

32

[Toctpoenune ceuenus,
MPOXOJISIIETO Yepes
JTAHHYIO TIPSIMYIO Ha
YepTexKe U MapaIEITbHOTO
Ipyrou npsmoii. Pacuér
OTHOIIEHUI

33

[TapannensHas mpoexuus,
MIpUMEHEHHE IS
MMOCTPOCHUSI CEUCHUI KyOa
U mapajuieNenunesa.
CaolicTBa
napajuiefienumnena u
MIPU3MBI

34

HapannenLHHe IIJIOCKOCTH.
HpI/ISHaKI/I mapajjyiCJIbHOCTH
ABYX IIJIOCKO cTen

35

Teopema o
NapajieIbHOCTH U
€IMHCTBEHHOCTH
IUIOCKOCTH, IIPOXOASAIIEN
yepes TOUKy, He




MPUHAJICHKALLYIO TaHHOMN
IIJIOCKOCTH | CIICJICTBUS U3
HeE

36

CpoiicTBa napasuieabHbIX
IIJIOCKOCTEM: O
napajyieIbHOCTH MPSAMBIX
NepeceyeHust npu
MIEPECEUEHHUH JIBYX
napajuieNIbHbIX II0CKOCTEN
TpeThEN

37

CBoiicTBa napayIenbHbIX
IJI0CKOCTEH: 00 OTpe3Kax
napajieNIbHbIX NPSAMBIX,
3aKJIIOYEHHBIX MEXKIY
napasieIbHbIMU
IUIOCKOCTSMU; O
NepeceyeHu  MPsIMOH C
JBYMS IIapaJlieIbHbIMU
IUIOCKOCTSAMU

38

[ToBTOpEHue: Teopema
[Mudaropa Ha maockocTu

39

IToBTOpEHME:
TPUTOHOMETPUS
MPSIMOYTOJIBHOTO
TPEyroJIbHUKA

40

CoiicTBa Ky0a u
IPSIMOYTOJIBHOTO




Imapajijiejacnuicaa

Briuucnenue e
OTPE3KOB B Ky0e U

41 1
MPSMOYTOJIbHOM
MapaJyIeenuIe1e
[lepneHUKYIApHOCTH
MPSAMOU U TIIIOCKOCTH.
42 [Tpusznak 1
MEePIEHIUKYIISIPHOCTH
MPSAMOU U TIIIOCKOCTH
[lepnenuKyIIpHOCTH
MPSAMOM U TIIIOCKOCTH.
43 [Tpusznak 1
MEePIEeHANKYISIPHOCTH
MPSAMON U TIIIOCKOCTH
1 AnTponona
Anekcanjpa
bypnun EBrenuit
TeopeMma o cyiiecTBOBaHUU bypumenko Keenus
Hynuna Anacracus
H SIMHCTBEHHOCTH Edumos ITétp
m NpAMOM, TpoxXoAsaIen 306HMHA
yepe3 TOUKY IIPOCTPAaHCTBA Ekarepuna

Y TIEPIICHIUKYIIPHON K
MJI0CKOCTH

3bIpsiHOBa [lapbs
HMnarosa Mapus
Kabopna Huxuta
Kammpuna Bnana
Kucnumua AHTOH
Kiroknna




Enuzasera
KoTnsukos Jlanuun
JlapnonoB Nnbs
MacioB Aprem
Mopo3oB Hukura
Hecteposa [dapes
[TactyxoB Pycnan
[TerpoBa Anuca
[Terposa lapbs
Pucanos Brnagumup
Cro0aeB [Imutpuit
Tpscuuna Anena
VapiObimeB Janwmn
®duaroBa ApuHa
XoBpsik Poman

45

IImockoctu u
MepIEHIUKYIISIPHBIC UM
MpsSIMbIE B MHOTOTPaHHHUKAX

46

IInmockoctu u
MepIEHIUKYIISIPHBIE UM
MpsSIMbIE B MHOTOT'PaHHHUKAX

47

[lepnenaukynsip u
HaknoHHas. [Toctpoenue
MEePIEeHIUKYIIAPa U3 TOUKH
Ha IPSIMYIO

48

[lepnenaukynsp u
HaknoHHasd. [loctpoenue
MEPIICHAUKYIISIPA U3 TOUKHU
Ha MPSMYIO




49

Teopema o Tpéx
NepHeHuKyIsapax (mpsmast
u oOpaTHast)

50

Teopema o Tpéx
NEepHeHIuKyIsApax (mpsmast
u oOpatHast)

51

Yron mexnay
CKPEIIUBAIOIINUMHUCS
MIPSMBIMH

52

[Tonck nepneHIMKyIsapHBIX
prIMBIX C IIOMOIIIBIO
nepneH)mens{pme
IIOCKOCTEH

53

OpToroHajibHOE
MIPOEKTUPOBAHHE

54

[TocTpoenune ceuenuii kyoa,
MIPU3MBI, IPABUIILHON
MUPaMUBI C TOMOIIBIO
OPTOTOHAIBHOM MTPOESKITUH

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, ITPaBUIIBHON
MIPaMHIBI C TOMOLIBIO
OPTOTOHAJILHOM MPOEKLNH

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.




IInockoctu cumMmeTpuii B
MHOT'OrpaHHUKax

57

[Ipu3nak
MEPIEHIUKYIIIPHOCTH
IPSIMOM M IJIOCKOCTH KaK
CJIEICTBHE CUMMETPUHU

58

[IpaBunbHBIE
MHOTrOrpaHHuku. Pacuér
pacCTOSIHUI OT TOYKH JI0
IIJIOCKOCTH

59

[IpaBunbHBIE
MHOTOIpaHHUKH. Pacuér
pacCTOSIHUN OT TOYKH JI0
IIJIOCKOCTH

60

CrocoObI OMTyCTUTH
MePIEeHIUKYIISAPHI:
CUMMETpUS, CABUT TOYKU
10 MapajuIeIbHON MPSAMON

61

CnBur 1o HenapauieJIbHON
MPSAMOM, U3MEHEHHNE
pacCTOHUA

62

KounTtponsHas pabdora
"B3zauMHO€ pacnosyiokeHue
MPSMBIX U IIJIOCKOCTEN B
nmpocTpaHcTae”

63

[loBTOpEHUE: Yyroa Mex Iy




MPSIMBIMU Ha TUIOCKOCTH,
TPUTOHOMETPHUSI B
IIPOU3BOJILHOM
TPEYTroJbHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCIIUMBAOIIMMHUCA
NPSIMBIMU B IIPOCTPAHCTBE

65

I'eomeTpruueckue MeTo b1
BBIYUCIICHUS YTJIa MEXKTY
MPSIMBIMHA B
MHOTOTpaHHUKAX

66

JIByrpaHHbIN yroJ.
CBOWCTBO JIMHEHHBIX YTJIOB

JBYTPAHHOTO yTiia

67

[TepnienauKynsipHBIE
miockoctu. CBoOHCTBA
B3aHMHO
TePIEH UK YIISIPHBIX
IJIOCKOCTEH

68

IIpuznak
MEePIEHIUKYIISIPHOCTH
IJIOCKOCTEH; TeopemMa o
MPSIMOM TIEPECEUEHHUS IBYX
ILUIOCKOCTEN
MEepIEHIUKYISIPHBIX
TpPEeThEeH MIOCKOCTH




69

[IpssMOyroabpHBI
napajuiesienunes; Kyo;
U3MEpEHUs, CBOMCTBA
MPSIMOYT OJIbHOTO
napajuiesenunesaa

70

Teopema o quaroHan
MPSIMOYTOJILHOTO
napajenenunena u
CIICACTBUE U3 HEE

71

Crepeomerpuueckue u
MIPUKJIaIHBIE 3a/1a4H,
CBs3aHHBIC CO B3aUMHBIM
PacIoyoKEeHUEeM MPSIMBbIX U
IJIOCKOCTH

72

[ToBTOpEHMeE:
CKpeIlMBaOIIHECcs
MpsiMble, TapajuieIbHbIC
IJIOCKOCTHU B CTaHIAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapannenbHbIX
MJIOCKOCTEN Ha
CKPEILIMBAIOIINXCS
MPSMBIX, PACCTOSIHUE
MEXY
CKpEILIMBAIOIIUMHUCS
MPSAMBIMU B IIPOCTBIX
CUTYaLUsIX




74

Paccrosnue ot ToukH 110
IIJIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH

75

Beruucnenue pacctosHui
MEKY
CKpELIUBAOIIUMUCS
MPSIMBIMU € TIOMOIIBIO
MEPIEHUKYIISIPHON
IIJIOCKOCTH

76

Tpéxrpannslil yro,
HEpaBeHCTBA IS
TPEXTPaHHBIX YIJIOB.
Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO

yria

77

DneMeHTHI chepruIecKoi
TF€OMETPHH: Te0JIe3UYECKUE
JIMHUY Ha 3eMJie

78

KoutponsHas padorta
"Vrusl u paccTostHUS"

79

CucreMaTu3anys 3HaHUHU
"MHOTOrpaHHUK U €ro
9JIEMEHTHI"

80

[Tupamuna. Buasl
nupamul. [IpaBunbHas

1 AnTpomnosa
Anekcannpa
bypaun EBrenuii




nupamuaa

bypumenko Kcenus
Hynuna Anacracus
Edumos I1érp
300HuHA
Exarepuna
3eipsiHoBa [apbs
HNnarosa Mapus
Kabopna Huxuta
Kammpnna Bnana
Kucmmnua Auton
Knrokuna
EnunzaBera
KoTnstukos Jlanuun
JlapnonoB Nnbs
Macnos Aptem
Mopo3oB Hukuta
Hectepona [dapes
[TactyxoB Pycnan
IlerpoBa Anuca
ITerposa Jlapbs
Pucanos Bragumup
Cro6aeB [Imutpuit
Tpsicunna Asnena
Vap16bimeB Jlanun
®dunaroBa ApuHa
XoBpsik Poman

IIpusma. [Ipsimas u

81 HaKJIOHHAsI IPU3MBI. 1
IIpaBunbHas npusmMa
20 [IpsiMolt mapayienenunes, !

IIPSAMOYTOJIbHBIN




napajuiesienumnesa, Kyo

Beimykiieie
83 MHOTOrpaHHuKuU. Teopema 1
Ditnepa
1 AuTpormoBa
Anekcannipa
bypnun EBrenmit
bypumenko Kcenus
[ynnHa AHacracus
Edumos I1érp
306H1HA
Exarepuna
3bIpsiHOBA [lapbs
NnaroBa Mapus
Kabopna Hukura
Boinykibie Kammpuna Bnaga
MHOTOrpaHHuKu. Teopema Kucauiue AHTOH
84 Ouinepa. IIpaBuibHBIE 1 KiroknHa
IIOJIYIIPABUJIbHBIE Ennsasera
MHOTOTPAHHHKH KotnsukoB [lanunn

JlapuonoB Minbs
Macnos Aptem
Mopo3zos Hukurta
Hecrepona /lapbst
[TactyxoB Pycian
ITerpoBa Anuca
Iletposa Jlapss
Pucanos Brnagumup
Crobaes [Imutpuii
Tpscunna Anena
YapiObiieB Jlanwmn




®unatoBa ApuHa
XoBpsik Poman

KontponsHas pabora

85 "MHororpaHHuKu" !
[TonsTue BexkTopa Ha
86 IUIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMma BEKTOpOB 1
88 PasHocTh BekTOpOB 1
29 [IpaBuno :
napajuiesienunesa
YMHOXKEHUE BEKTOpa Ha
90 1
YHCIIO
Paznoxenue BekTopa o
01 0a3ucy Tpéx BEKTOPOB, HE
JIeKAIUX B OOQHOU 1
IJI0CKOCTH
92 CkansipHO€ MpOU3BE/ICHUE 1
03 Brruncnenue yria Mexay
BEKTOpaMH B MPOCTPAHCTBE !
94 [Ipocreiimue 3anaun ¢
BEKTOpaMH !
95 [Ipocreiimue 3anaun ¢
BEKTOpaMH !
96 [IpocTeitmue 3agauu ¢ 1




BEKTOpaMH

[Ipocrenmme 3anauu ¢

97 1
BEKTOPaMH

08 O6o06uienne n .
CHUCTEeMaTH3allns 3HAHUI

99 O60061enue u |
CHUCTEeMaTH3allns 3HAHUI

100 HroroBas KOHTpOJIbHAA 1
pabota

101 HroroBas KOHTpOJIbHAA :
pabota

102 O60061enHue u ) |
cucTeMaTu3anus 3HaHUM

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

Ne i/t

Tema ypoka

KoaunuecTBo 4acos

Bcero

KonTpoJibHbie padoThl

IIpakTnyeckue padornl

[ToBTOpEHME TEMBI
"KoopaunaTsl BeKTOpa Ha
IJIOCKOCTH U B
npocrpaHcTee”

[ToBTOpEHME TEMBI
"CkansipHoe
MIPOU3BEICHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEXK]ly BEKTOpaMH B
npocrpanctae"

[ToBTOpEHUE TEMBI
"YpaBHeHHE TPSIMOH,
MPOXOIsLIeil uepes Be
TOYKH"

ypaBHeHI/Ie IIJIOCKOCTH,
HOpMaJib, YpaBHCHHUC
INIOCKOCTHU B OTPE3KaAX

YpaBHEeHHE MIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IJIOCKOCTHU B OTPE3Kax

BekropHoe




IIPOU3BEIECHNE

JIuneliHbIE HEPABEHCTBA,
JIMHENHOE
IIPOTPaMMHUPOBAHUE

JIuneliHbIE HEPABEHCTBA,
JIMHEWHOE
MIPOTPaMMHUPOBAHUE

10

AHanmuTudeckue MeTOIbI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOTpaHHUKaX

11

AHanuTHYecKre METOIbI
pacdéra yria Mexay
IJIOCKOCTSIMU B
MHOTOI'paHHUKaX

12

dopmysia pacCTOSIHUS OT
TOYKH JI0 IJIOCKOCTHU B
KOOpJIUHATaxX

13

Haxoxnenue paccrosinuit
OT TOYKH JI0 INIOCKOCTH B
KyOe

14

HaxoxaeHnne paccTosiHuin
OT TOYKH JIO IIIOCKOCTHU B
MPaBUJILHOM TUPAMUJIE

15

KonTtponsHas paborta
" AHamuTu4decKas




reoMerpus’"

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHBIE
MHOTOTPaHHUKH

17

Ceuenus
MHOTOTPaHHUKOB: METO]]
CJIEIOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHBIE TIJIOCKOCTH,
TepecevYeHNs MPSIMBIX U
IIOCKOCTEH

19

[TapannensHbIe IPAMBIE U
MJIOCKOCTH:
napajuiesibHble CEYeHUS

20

[TapamiensHbIe IPSAMBIC U
IJIOCKOCTH: PacuéT
OTHOILIEHU I

21

HapannenLHLIe IPpsAMBIC U
IINIOCKOCTH: YI'JIBI MCKIY
CKPCIIUBAOIIUMUCA
IIpAMBIMHU

22

[leprienauKynsipHbIE
MIPSIMBIE U TUIOCKOCTH:
CTaHJapTHBIE Maphl




NEPIEHIUKYIISPHBIX
IIJIOCKOCTEHN U IPSIMBIX,
CUMMETPHUH
MHOT'OTPaHHUKOB

23

[IepnenukynspHbie
MPSIMBIE U TUIOCKOCTH:
TEOpeMa O Tpex
MEPIEHIUKYIIIpax

24

[lepnenqukynspHbie
MPSIMBIE U TUIOCKOCTH:
BBIUMCIICHUS JJIVH B
MHOT'OTpaHHUKAX

25

[ToBTOpeHue: miomagn
MHOTOYTOJIbHHKOB,
(hopMyIIBI 1S TUIOMIAEH,
cooOpakeHHs TI0100us

26

[ToBTOpEHUE: TUIOIIAM
MHOTOYT'0JIbHUKOB,
(hopMyJIBI JUTS TUTOINAICH,
cooOpakeHHs TI0100us

27

[ToBTOpEHHE: MIIOIIAAN
MHOT'OYTOJIbHUKOB,
bopMyIIbI IS TUTOIIACH,
cooOpaxeHus moao0us

28

[nontaau ceuenunit
MHOTOI'PAaHHUKOB:




IIJIOIIAIU [TIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
CO00paxxeHus moa00us

29

[Inomanu ceyenun
MHOTOTPaHHUKOB:
IIJIOIAIU [TOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
cooOpakeHus TI0100us

30

KouTtponsHas padborta
"IToBTOpEHUE:

MHOT'OI'paHHUKH, CCUCHHA

MHOTOTPaHHUKOB"

31

O0BéM Terma. O0beM
MPSMOYTOJIBHOTO
napajuiesienune/ia

32

3amauu 00 yaABOCHUHU
Ky0a, 0 KBagparype Kyoa;
O TPHUCEKIIUH yTiia

33

CrepeoMeTpHUeCKUe
3a7a4M, CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJIBHOTO
napajuiesienuneaa

34

[Ipuknanueie 3anaum,
CBSI3aHHBIE C
BBIUHCIIEHHEM 00BEMA

AnTpomnosa
Anekcannpa
bypaun EBrenuit
bypumenko Kcenus




IPSIMOYT OJIbHOTO
napajuiesienumnesa

Hynuna Anacracus
Edumos I1érp
3o6nuna Exarepuna
3bipsinoBa [apbs
HNnarosa Mapus
Kabopna Huxuta
Kammprna Bnana
Kucnuiua AHTOH
Knrokuna
Enunzasera
KoTnsiukos Jlannun
JlapnonoB Nnbs
Macnos Aprem
Mopo3oB Hukura
Hectepona [dapes
[TactyxoB Pyciman
IlerpoBa Anuca
ITerposa Jlapbs
Pucanos Bragumup
Cro6aeB Imutpuii
Tpsicunna Anena
Vapi0bimeB Jlanmn
®dunaroBa ApuHa
XoBpsik Poman 1

35 OO6BEM MIPSAMOIA TPU3MBI 1
Crepeomerpuueckue

36 3a/1auu, CBS3aHHBIE C |
BBIYHCIIEHUEM 00BbEMOB
MPSAMOM IIPU3MBI

37 [Ipuxnagneie 3a1auu, 1




CBsI3aHHBIE C 00BEMOM
MIPSIMOM ITPU3MBI

38

Brruncnenue 0066M0B
TEJ C IOMOUIbIO
OMPENEIIEHHOTO
unTerpana. Oobém
HAaKJIOHHOHN IIPU3MBI

39

Brruucnenue o0bEMOB
TEJ ¢ TIOMOIIBIO
OTIPENIEIIEHHOTO
unTerpaia. Oobém
TTAPAMHUJTBI

40

dopmyna 06pEMa
nupamMusl. OTHOILIEHUE
00bEMOB IMUPAMHU]T C
001muM yriom

41

dopmyia 06bpEMa
nupamuibl. OTHOIIICHHE
00BEMOB TIPAMH]I C
00ImuM yriom

42

CrepeomeTpuyeckue
3aJla4M, CBSI3aHHBIC C
00BEMaMH HAKIIOHHOM
MIPU3MBI

43

CrepeoMerpuueckue
3aJjauul, CBSI3aHHBIE C




00BEMaMU HpPaMUIBI

44

[Ipukiagseie 3aga4u 10
teme "OOBEMEI Ten",
CBsI3aHHbIE C 00BEMOM
HAaKJIOHHOM IIPU3MBI

45

[IpuknagHeie 3a1a4u 10
teme "OOBEMEI TEeN",
CBSI3aHHBIE C 00BEMOM
A PAMHUJTBI

46

[Ipumenenne 06bEMOB.
Beruucnenue pacctosHus
JI0 TIIOCKOCTH

47

KonTtponbHas padoTa
"O0BEM MHOTOTpaHHUKA

n

48

Huwmaapudeckas
TTOBEPXHOCTb,
oOpazyromue
IAJTUHIPHYECKOM
MMOBEPXHOCTHU

49

Hunuuaap. [Tpsmoit
KPYTOBOW LUJIUHAP.
[Inomanp noBepxHOCTH
LUJIUHIpA

50

Konnueckas
MTOBEPXHOCTb,
oOpa3ymolire KOHUIeCKOU




nosepxHoctu. Konyc

51

CedeHue KoHyca
MJI0CKOCTBIO,
MapajieaIbHON IOCKOCTH
OCHOBaHUS

1 AuTpormoBa
Anekcannipa
Bbypaun EBrenuii
bypumenko Kcenus
Hynnna AHacracus
Edumos I1érp
3o06nuHa Exarepuna
3eipsiHoBa [apbs
HNnarosa Mapus
Kabopna Huxuta
Kammprna Bnana
Kucmmnua Araton
Kinrokuna
EnunzaBera
KotnsuakoB Jlanuui
JlapnonoB Nnbs
Macnos Aptem
Mopo3oB Hukura
Hectepona [apes
[TactyxoB Pycinan
ITerpoBa Anuca
ITerpoBa Jlapbs
Pucanos Brnagumup
CrobaeB [Imutpuit
Tpsicunna AsneHa
VabiObieB Jlanun
®dunaroBa ApuHa
Xospsik Poman

52

Yced€HHBIN KOHYC.
N306pakeHue KOHYCOB U




YCEUYEHHBIX KOHYCOB

53

[Tnomans 6okoBOM
MMOBEPXHOCTH U MOJIHOM
MMOBEPXHOCTH KOHYCA

54

[Tnomans GoxoBOM
MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTH KOHYCA

55

CrepeoMerpuueckue
3a/1a4y Ha
JI0Ka3aTesIbCTBO U
BBIYUCIICHUE,
MOCTPOCHUEM CE€YEHUI
LUJIMHIpA, KOHyca

56

CrepeomeTpuyeckne
3a/lauM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHUE,
MIOCTPOCHUEM CEYCHHI
UWIMHPA, KOHYyca

57

[Ipuknagaeie 3a1a9m,
CBSI3aHHBIE C WJIMHIPOM

58

[Ipuknagaeie 3a1a9m,
CBSI3aHHBIE C IWJIMHIPOM

59

Coepa u map

60

Ilepeceuenue coepsl u
11apa ¢ ioCKOCThIO.




Kacanwue mapa u cgepsr
IIJIOCKOCTBI0. Bun n
n300pakeHue mapa

61

[epeceuenwue chepsl u
niapa ¢ II0CKOCTBIO.
Kacanue mapa u cdepsl
IIJIOCKOCTBI0. Bun n
n300paxkeHue mapa

62

VYpaBHenue chepsbl.
[Tnomane chepor u e€
yacTein

63

Cummetpus chepsl u
mapa

64

CrepeomeTpuyeckne
3aJa9u Ha
JI0Ka3aTeIbCTBO
BBIYMCIICHUE, CBS3aHHBIC
co cdepoii U mapom,
MOCTPOCHUEM UX CCUCHUI
TUIOCKOCTBIO

65

CrepeoMeTpHuEeCKHe
3a7a4M Ha
JI0Ka3aTeIbCTBO U
BBIUMCIICHUE, CBS3aHHBIC
co cepoii u mapom,
MOCTPOCHUEM UX CCUCHUI
TUTOCKOCTBIO




66

[Ipuxnagneie 3a1auu,
CBsI3aHHBIE CO Cepoi u
mapom

67

IToBTOpEHuUE:
OKPY>KHOCTb Ha
IJIOCKOCTH, BHIYMCIICHUS
B OKPYXKHOCTH,
CTaHJapTHBIE TTOA00US

68

Paznmuunasie koMOMHAITNHT
TEeJ BpaIIleHUs 1
MHOTOTPaHHUKOB

69

3amaun o Teme "Tema n
MOBEPXHOCTH BpamieHus"

70

3amauu o TeMme "Tena u
MOBEPXHOCTH BpamieHus"

71

KonTtponbHas padoTa
"Tena 1 MOBEPXHOCTH
BpaieHus"

72

O0BEM TTUIMHApA.
Teopema 06 00bEME
MPSIMOTO IUJIMHIPA

73

Brruucnenue o0bEM0B
T€J C IOMOUIBIO
OIPENENEHHOTO
uHTerpana. O6sem
KOHYCa




74

[Tnomanu 60KOBOM U
IIOJTHOW ITOBEPXHOCTH
KOHYyca

75

CrepeoMerpuueckue
3a7a4M, CBSI3aHHBIE C
BBIYHCIIEHHEM 00HEMOB
WIMHJIPa, KOHYyCa

76

[IpuknagHeie 3aga4u 10
teme "OO0bEMBI U
IIJIOIIAIN ITOBEPXHOCTEN

n

TCII

77

OO6béM 1apa u mapoBoro
cekropa. Teopema 00
00béme mapa. [lnomanp
cdepsl.
CrepeomeTpuyeckne
3a/1auu, CBSI3aHHbIE C
BBIYHCIICHUEM 00BbEMOB
rapa, mapoBoro
CErMEeHTa U I1apOBOTo
CEeKTOpa

78

[IpukiaaHbie 3a1a49M 110
teme "OOBEMEI TeN",
CBSI3aHHBIE C 00BEMOM
1apa u riolajbo
cdepol. CooTHOIIEHUS
MEX]Ty TUTOINAISIMHA




IMOBEPXHOCTEN U
00BEMaMH ITOTIOOHBIX TE

79

ITomoOHbIe Tena B
MIPOCTPAHCTBE.
W3menenne o0béma npu
mogoouu.
CrepeomMerpuueckue
3a7a4M, CBSI3aHHBIE C
BBIYHCIIEHHEM 00HEMOB
TeN U IUIoIajieit
ITOBEPXHOCTEN

80

KounTtponsHas padorta
"I[Lnomany moBEpXHOCTH
1 00bEMBI KPYTIIBIX TeN"

81

JIBM>KEHUsI MPpOCTPaHCTBA.
OToOpaxkeHusl.
JIBUKEHUS U PaBEHCTBO
¢uryp. O6mme cBoicTBa
IBIKECHUH

82

Bunnl nmxenuii:
rapajuieIbHbIN TIEPEHOC,
LIEHTpaJbHasl CAMMETPHS,
3epKaJibHasi CAMMETPHS,
MIOBOPOT BOKPYT MPSIMOM

83

[IpeoOpazoBanus
noo6us. [Ipsmas u
cdepa Ditnepa




84

['eomerpuueckue 3agaun
Ha MPUMCHCHUC
ABHUKCHUSA

85

KontponsHas pabora
"BekTopsl B
npocrpaHcTee”

86

O6o6maromee
noBTopenue 11 nmousruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMaTH3alus
3HAHMI:
"[TapannenbHOCTh
NPSAMBIX U IJIOCKOCTEN B
npocrpanctae"

87

O6o6maromiee
noBTopenue 11 nousTuit
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CHUCTEMaTH3aLus
3HaHuil: "BekTopsl B
npocrpanctae"

88

O6o06mmaromiee
noTopenue 11 nmousTuit
Y METOJOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMATU3AUS




3HaHUM: "BekTopsl B
npocrpaHcTae”

89

Ob6o06maromee
noBTopenue 11 nonsaruit
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMaTH3alus
3HaHui: "O0beM
MHOTOTpaHHHUKa"

90

O6o6maromee
noBTopenue 11 nmousruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aLus
3HaHuii: "O0beM
MHOTOrpaHHuKa"

91

O6o06maromiee
noBTopenue 11 nmousTuit
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CHUCTEMAaTH3alUs
sganguii: "[lnomaan
MMOBEPXHOCTU U 00BEMBI
KpyTJbix Ten"

92

Ob6o6maromee
noBropenue 11 nonstuit
¥ METOJIOB Kypca




reomerpun 10-11
KJIaCCOB, CHUCTEMaTH3aLus
3Hanui: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyIribIX Ten"

93

Hrtorosast KOHTpOJIbHASA
pabota

94

Hrtorosast KOHTpoOJIbHASA
pabota

95

[ToBTOpEnue, 06001EeHNE
U CUCTEMAaTU3aIuAa
3HaHUHI

96

Uctopus pazputus
CTEPEOMETPHUH KaK HAYKH
U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX
WH>KEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUI

97

Uctopus pazputus
CTEPEOMETPUHU KaK HAYKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOT UM




98

Hcropus pazsutus
CTEpPEOMETPUHU KaK HAyKU
U €€ poiib B Pa3BUTUH
COBPEMEHHBIX
HUHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pazsutus
CTEpEOMETPUN KaK HAyKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

100

Uctopus pazputus
CTEPEOMETPUH KaK HAYKH
1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX
WH)KECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

101

Uctopus pa3zButus
CTepeOMETPUHU KaK HAyKU
U e€ poJib B Pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIBIOTEPHBIX




TEXHOJIOTUU

Hcropus pazsutus
CTEpPEOMETPUHU KaK HAyKU
U €€ poiib B Pa3BUTHUH

102 COBPEMEHHBIX 1
WHXEHEPHBIX U
KOMITHFOTEPHBIX
TEXHOJIOTUH
OBIIEE KOJIMYECTBO YACOB .

10 ITTPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Matemartuka: anredpa 1 Hayajia MaTeMaTHIECKOTO aHAIN3a, TE€OMETPHSL.
I'eomeTpus. 10-11 knacc: yue0. s o01ieoopa3zoBat. opranu3anuii: 0a30BbIN U

yray6i. yposuu/ JI.C. Anaracsu u ap./ Mocksa. [Ipocsemienue.

METOANYECKHUE MATEPHUAJIbI VIS YUYUTEJISA
C.M. CaaksH, B.®. byty3os/ I'eomerpus/ [loypounbie pa3padoTku/YuedHoe

nocobue i1 o61ieo0pazoBaTeNbHBIX opranu3anuit/Mocksa "IIpocsemenue"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET

bu6mnorexa IIOK

https://urok.apkpro.ru/
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