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HOACHUTEJIBHAS 3AIIMCKA

['eomeTpus sBnsieTcss OgHUM H3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro
oOmero oOpa3oBaHusA, TakK KaK OOECHEeYMBAET BO3MOXHOCTb H3y4YEHUS
OUCIMIUIMH ~ ©CTECTBEHHO-HAYYHOW  HAMpaBIEHHOCTH W TPEAMETOB
ryMaHUTapHOTO uKIa. [IocKoIbKY JOrHuecKkoe MbIUIeHHE, (HOpMUPYEMOE TTPU
W3YYCHUU  OOYyYaroIMMHUCSA  TOHSATHHHBIX  OCHOB  T'€OMETPHH,  IPHU
J0Ka3aTeLCTBE TEOPEM M MIOCTPOSHHUH LETIOYKH JIOTUYECKUX YTBEPKACHUH MPU
peIIeHNU TEOMETPUUYECKUX 3a71a4, YMEHHE BBIBUTATH M OMPOBEPTaTh TUIIOTE3HI
HETOCPECTBEHHO HCIIONIBb3YIOTCS MPU PELICHUH 3a]la4 €CTeCTBEHHO-HAYYHOTO
I[IUKJIa, B YACTHOCTH (PHU3UYECKHX 3a7ad.

Ilenb ocBoeHus mporpammbl ydeOHoro kypca «l'eomerpusi» Ha
yrIyOJIEHHOM ~ ypOBHE —  pa3BUTHE  WHAMBHIYAJIbHBIX  CIIOCOOHOCTEH
OOyJaroUIMXcsl MPU HM3YYCHUH TEOMETPUH, KaK COCTaBJISAIONICH TpeaIMEeTHOU
obmactn «MaremaTuka W MHPOpPMATHUKa» uepe3 obdecredyeHue BO3MOKHOCTH
NprOOPETEHNUS W HCIIONIb30BaHUs OoJiee TITyOOKHX T€OMETPHUUECKUX 3HAHUHA U
ACUCTBUN, CHNENU(UIHBIX TEOMETPUH, M HEOOXOIUMBIX [UJIsl YCIIEITHOTO
npodeccHoHaNbHOTO  OOpa3oBaHMs,  CBA3AHHOTO C  HCIOJIb30BAHHEM
MaTeMAaTHKH.

[TpuoputeTHRIMH 3a/ladyaMH Kypca T€OMETPUU Ha YTIIyOJNEHHOM YpPOBHE,
PaCIIUPSIIONIMMH U YCUIUBAIOIIMMHE Kypc 0a30BOTO YPOBHSI, SIBJISIFOTCS:

paciMpeHne IpeCTaBICHUsI O TEOMETPUN KaK 9acTH MHUPOBOU KYJIBTYpPHI
1 GOPMUPOBAHUE OCO3HAHUS B3AUMOCBSI3U TEOMETPHH C OKPYKAFOIIHUM MUPOM;

¢opMHpoBaHUE TpEACTaBICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BKHEHIINX MaTeMaTHUYECKUX MOJEIISAX, TMO3BOJISIONIMX ONUCHIBATH U M3y4aTb
pasHble SIBIICHUS OKPYXAIOIIEro MHpa, 3HAHUE MOHATUHHOIO ammapara o
pazneny «CrepeoMeTpus» yueOHOTo Kypca T€OMEeTPHH;

¢opmMupoBaHME  yMEHHS ~ BIAJeTb  OCHOBHBIMH  TIOHATHSMH O
IPOCTPAHCTBEHHBIX (DUTYpax M MX OCHOBHBIMHM CBOWCTBAMH, 3HAHHE TEOPEM,
GopMyn u yMeHHE MX MPUMEHSATh, YMEHUS JJOKAa3bIBaTh TEOPEMbI M HAXOIUThH
HEeCTaH/IapTHBIE CIOCOOBI PEIICHHS 3a/1a4;

¢opMHupoBaHUE YMEHHs pACIO3HABaTh Ha 4YepTEXkKax, MOJCNAX U B
peaTbHOM MHpE MHOTOTPAaHHMKM H Teja BpaIIeHUs, KOHCTPYHUPOBATH
reOMEeTPHUECKUE MOJIEIIH;

¢dopmupoBanue HOHUMAaHHUS BO3MOXHOCTH aKCMOMATHYECKOTO
IOCTPOCHUSI MAaTEeMAaTUYEeCKHX TEOpHH, (OPMHpPOBAHUE TOHUMAHHS POJIU
aKCMOMATHKHU TIPH MPOBEICHUU PACCYKICHUMH;

(GopMupoBaHUE YMEHHs BIaJETh METOJAMU J10KA3aTeIbCTB U aITOPUTMOB
pelleHusl, yMEHHUsI UX MPUMEHATh, IPOBOJUThH JTOKA3aTEIbHBIE PACCYKICHUS B
XO/Ie pEIICHHs CTepPEeOMETPUYECKHX 3aJad M 3aJad C M[PaKTHYECKUM
colaepkaHueMm,  (opmMupoBaHME ~ TpPEACTaBICHUS O  HEOOXOIHWMOCTH
JI0Ka3aTeNbCTB MpU OOOCHOBAaHUM MATEMAaTHYECKUX YTBEPXKICHUH H POJIH
aKCMOMATHKH B MIPOBEJICHUU I€TyKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEJUIEKTYAJIbHBIX M TBOPYECKHX

CIIOCOOHOCTEH oOyJaronmxcs, IMO3HABATCIILHOM AKTHUBHOCTH,
UCCIIEIOBATENLCKUX YMEHUM, KPUTUYHOCTUA MBILIUIEHUS, UHTEpECa K U3YUEHUIO
r€OMETPHH;

dbopmupoBaHue (G YHKIIMOHAIBHOM IPaMOTHOCTH, peNeBaHTHOU

F€OMETPUH: YMEHHUSI PAacCHO3HABATh MPOSBICHUS T€OMETPUUYECKUX MOHSATHUM,
O00OBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHbIX JKU3HEHHBIX CUTYalUsX U IpU
W3YYEHUHU JIPYTUX YYE€OHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U



3aKOHOMEPHOCTEN, MOJEIUPOBAHMS PEANbHBIX CUTYallMil, HCCIEI0BaHUS
MOCTPOEHHBIX MOJIEJIEN, MHTEPIIPETALMHU MTOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJEP>KATEIbHBIMU JUHUSAMU yueOHOro Kypca «I'eomeTpus»
B 10-11 xmaccax ssmstores: «lIpsgmbple W IJIOCKOCTM B HPOCTPAHCTBER,
«MuororpanHukn», «Tema BpameHus», «BekTopsl U KOOpPAUHATHL B
MPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSAMUY», PEJIEBAaHTHBIMU I'€OMETPUU Ha yriayOJIEHHOM ypOBHE 0Oy4YeHUs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COAEPKATEIIbHBIM JIMHUSAM Y4eOHOTO Kypca,
a (¢GopMHpOBaHUE JIOTMUYECKMX YMEHUH pachpeneisieTcss He TOJbKO IO
colepKaTelbHbIM JIMHUSIM, HO M 1o Trojam oOydenus. CoaepkaHue
o0pa3oBaHus, COOTBETCTBYIOLEE MPEIMETHBIM pe3yjbTaTaM  OCBOECHUS
denepanbHOM pabodeit mporpaMmbl, pacnpeei€HHBIM M0 rojaM 00y4YeHus,
CTPYKTYPHUPOBAaHO  TakuM  00pa3oM, 4YTOObI KO BCEM  OCHOBHBIM,
NPUHLIMIHAIBHBIM BOMpOcaM oOydaroluecs: o0paaiuch HEOJHOKPATHO. IJTO
MO3BOJIIET OPraHM30BaTh OBJAJCHUE TE€OMETPUUECKHUMH TMOHATHUSAMU U
HaBbIKAMHU TMOCJEAOBATEIbHO M TIOCTYNaTEIbHO, C COOJIIOJICHUEM MPUHIIMUIIA
NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIOYaTh B OOIIYyI0 CHCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOydaronIuxcs, paciuupsiss U yriyonss ee,
o0pa3ysi IpOYHbIE MHOXXECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3nath ycioBus uis  auddepeHnHanu  O0ydeHHs, IOCTPOSHUS
UHAUBUAYAJTbHBIX 00pa30BaTENbHBIX MporpaMM, O00eCneuuTh YriIyOoJnEéHHOe
U3y4YEeHHE TeOMETPUU KaK COCTABIISIIONIEH yueOHoro npeamera «MareMaTtukay;,

MOJIFOTOBUTHh OOYYAIOUIUXCSI K MPOAOIIKEHUIO M3YYEHUSI MATEMaTUKU C
yué€TtoMm BbIOOpa Oynymieit mpodeccun, odecneyrBasi MPEEMCTBEHHOCTh MEXKITY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro Kkypca «l'eomeTpusi» Ha YriiyOJIEHHOM YypOBHE
orBoauTtcs 204 vaca: B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce —
102 yaca (3 yaca B HEJIEJIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnosiokeHrne NpsIMBIX B NPOCTPAHCTBE: IMEpPECEKaroluecs,
MapajulelibHble W CKpEIIMBaromuecs npsamble. [IpusHaku cxpemuBarommxcs
npsaMbiX. [lapanienbHOCTP NPSAMBIX M IUIOCKOCTE B MPOCTPAHCTBE:
napajuieJIbHbIE TPSIMbIE B TPOCTPAHCTBE, MNAPAIIEABHOCTh TPEX MPSIMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTPAIBHOE
npoeKTUpoBaHue, u3oOpaxeHue (uryp. OCHOBHBIE CBOMCTBAa MapajuieIbHOTO
npoekTupoBaHusa. M3o0paxkeHue ¢uryp B napaiedbHOM MPOEKIUH. YTIBI C
COHANpaBJICHHBIMA CTOPOHAMH, YTOJd MEXIy MNpPSIMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh ~ IUIOCKOCTEH:  MapajulesibHblE  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TUIockocTel. [lpocteiiine mnpocTpaHCTBEHHBbIE (GUTYphl Ha
IJIOCKOCTH: TE€Tpa’ap, Mapajuiesienunes], HOCTPOEHUE CEUCHHI.

[lepneHAUKYISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIECHANKYISIPHBIE TPSIMBIE
B IIPOCTPAHCTBE, NPSMbIE MAPAJIIEIbHBIE U MEPIECHANKYISIPHBIE K IIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpeMa O MpSIMOM
NEPHEHIUKYISAPHON MJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHHUE.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
paccTosiHHE OT MPSMOM 10 TIUIOCKOCTH, MPOEKUUS (GUTYPHl Ha IUIOCKOCTb.
[leprieHAUKYISIPHOCTD  INIOCKOCTEW: MPU3HAK NEPHECHAMKYISAPHOCTH JIBYX
1ockocreit. Teopema 0 TpEX NMEepIEeHAUKYIIsIpax.

VYTl B IPOCTPAHCTBE: YIOJl MEXKAY IPSAMON U IUIOCKOCTBIO, BYTPAHHBIN
yroJjl, JUHEWHBIM yroj ABYIPAaHHOrO yria. TpEXrpaHHbIE U MHOTOTPAaHHBIC
yrabel. CBOMCTBA IJIOCKHX YIVIOB MHOTOrpaHHOro yria. CBOWCTBa IJIOCKUX U
JIBYI'PaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKu

Buapel MHOTOrpaHHHMKOB, pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma, MpsiMas W HaKJIOHHAs MPU3MBI, OOKOBas W TMOJHAas IMOBEPXHOCTH
npusMsbl. [lapannenenunesn, npsAMOYroJbHBINA MMapauIeICIUIe] U €ro CBOMCTRA.
Kparuaiiiue nyTM Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpancTBennas teopema Iludaropa. IMupammma: n-yronpHas nupamuia,
npaBwiIbHas U yceu€HHas nupamubl. CpoiicTBa pédbep M OOKOBBIX TpaHen
MpaBWIBHOM NUpaMuibl. [IpaBuiIbHBIE MHOTOTPAHHUKU: MPAaBUJIbHAS MPU3MA U
MpaBWIbHAs NUpaMHUAa, NPABWIbHAs TPEYrOoJbHAs NMHUpPaMUIA W IPABUIbHBIN
teTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOIpaHHUKAaX: OKTa’Jp,
JNOEKAdIP U UKOCADIP.

Bbruncnenue 371€MEHTOB MHOTOTPAHHHUKOB: pEOpa, AMAroHa M, YIJbl.
[Tnomans OOKOBOW MOBEPXHOCTU W IMOJHON MOBEPXHOCTH MPSIMOW MPHU3MBI,
IJIOMAh OCHOBAaHWA, TeOpeMa O OOKOBOW IMOBEPXHOCTH MPSMON MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTU MPABUIBHON MNUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHON MUPAMUBI.

CuMMeTpuss B NOPOCTPAHCTBE. ODJIEMEHTHl CHMMETPUM MPABUIBHBIX
MHOTOIpaHHUKOB. CUMMETpUSI B NPAaBWIBHOM MHOTOTPAHHUKE: CHUMMETPHUS



NapajuielIeIunea, CUMMETPUS NPaBUJIIBHBIX MPU3M, CUMMETPHUS IPABUIBHOU
MIAPAMHUJIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJEBOM BEKTOpP, AJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUJIMHEAPHBIE, COHAIIPABJICHHBIE U IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOpPbl. PaBEHCTBO BEKTOpPOB. JIEHCTBUA C BEKTOpPaMH:
CJIO’)KEHHE W BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE
BEKTOpa Ha 4ucio. CBOMCTBA CIIOXEHHsS BEKTOPOB. CBOHCTBA yMHOXKEHHUS
BeKkTopa Ha uyucio. [loHsatme  KomIutaHapHele  BeKTOpbl.  IIpu3Hak
KOMIUIAHApHOCTU TpEX BekTopoB. [IpaBmiio napamnenenunena. Teopema o
Pa3JIOKEHUM BEKTOpA IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsMoyrosbHas
CUCTEMa KOOpAMHAT B mpocTpaHcTBe. KoopaunaTel BekTopa. CBA3b MEXAY
KOOpAMHATAMU BEKTOpAa M KOOpPAMHATAMM TOYEK. YTOJI MEXAY BEKTOPAMMU.
CxkassipHOE IPOU3BEICHUE BEKTOPOB.
11 KVIACC

TeJsia BpalueHus

[TonsiTus: UMIMHIpPUYECKAs TOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, oOpasymliue moBepxHocTeil. Tema BparmieHUs:
UIUHAP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. BauMHoe pacmosioxeHue
chepbl M IUIOCKOCTH, KacaTelbHash IUIOCKOCTh K cdepe. M3oOpaxkenue ten
BpalleHus Ha TI0cKOoCcTH. Pa3BépTka nunuuapa u konyca. Cummetpus cepsl u
niapa.

O6BEM. OcHoOBHBIE CBOMCTBAa 00BEMOB Teil. Teopema 00 o0O0BEME
IpsIMOYTOJILHOTO Tapajuienenurnena u ciuenctsus u3 He€. OObEM MpsMOil U
HAKJIOHHOW TMPU3MBbI, IIWIMHIpa, NHpaMuibl u KoHyca. OObEM miapa u
IapOBOr'0 CETMEHTA.

KoMOuHanuu Ten BpallleHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BmucanHas B
IWIMHIP, ONHCaHHas oOKoio mwiuHapa. llepeceuenue cdepsl u mapa ¢
riockocThlo. Kacanue mapa u cdepsl maockoctbio. [loHsITHE MHOTOTpaHHUKA,
OMMCAHHOTO OKOJIO c(ephl, cdhephl, BNUCAHHOW B MHOTOIPAHHHMK WU TEJO
BpallCHUSI.

[Tnomaas MOBEPXHOCTH MUJIMHIPA, KOHYCA, MJIOMAas cPephl U e€ JacTei.
[lonobue B mpoctpanctBe. OTHOLIEHHE OO0BEMOB, IUIOMIAACH MOBEPXHOCTEM
nono0HbIX (uryp. IIpeobpaszoBanue momodusi, romoTeTus. Pemienne 3amaq Ha
IJIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoeHne cedyeHMd MHOTOIPAHHUKOB W TEJI BPALCHUS: CEYECHUS
uuiauHapa (mapajulelibHO Y NEPHEHIUKYJSIPHO OCH), CEUEHHsS KOHYca
(mapaynenbHble OCHOBAaHUIO W MPOXOSIIHUE Yepe3 BEpIIMHY), CEUCHHs IIapa,
METOJBl TOCTPOCHUS CEUECHUM: METOJ  CIIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEN ITIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopel B mpocTtpancTBe. Omnepauuu Haja BeKkTopamu. BekTopHoe
YMHOXEHUE BEeKTOpoB. CBONCTBAa BEKTOPHOTO yMHOXeHHs. [IpsiMoyrosibHas
cUCTeMa KoopAauHaT B mnpocTpaHcTBe. KoopauHatsl BekTopa. Pasnoxenue
BekTOpa 1m0 Oaszucy. KoopIMHATHO-BEKTOPHBIA METOJ MNpU PEIICHUH
r€OMETPUUYECKUX 3a7a4.

J{BHKeHUsI B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OtoOpakenus. JIBHKEHUS U paBEHCTBO GUTYD.
OO0mue cBoMCTBa JBM)KEHUM. BuUIbl NBUKEHMI: TapauieibHBIA TEpPEeHOC,



IIEHTPAJIbHAsT CUMMETpPHS, 3epKaJbHAsI CUMMETPHS, TOBOPOT BOKPYT MPSIMOA.
[IpeobpazoBanus noaoous. [Ipsimas u ctepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLUMU  OOydaroumierocs  Kak
AKTUBHOT'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO OOIIEeCTBa, MPEACTABICHUE O
MaTeMaTU4YeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SBJICHUM,
OpoUeayp TpaxAaHCKOTro oOuiecTBa (BbIOOPHI, OMNPOCHl U JPYroe), yMEHue
B3aUMOJEHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C HX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYeCcKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON T'Pa)KIAHCKON MACHTHUYHOCTH, YBAaXKEHUS
K IPOIUIOMY U HACTOAILIEMY POCCUHCKON MAaTEMATHKHU, HEHHOCTHOE OTHOIIEHUE
K JOCTHKEHHSIM POCCUHCKMX MAaTEMaTUKOB M POCCUHCKOW MaTeMaTH4eCKON
IIKOJIbI, WCIIOJB30BAaHUE ATUX JOCTHKEHHN B JAPYIMX HayKax, TEXHOJOTHSIX,
chepax IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JyXOBHBIX LEHHOCTEM POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TOBEJCHUSA,
CBSI3AHHOTO C MPAaKTHYECKUM TMPUMEHEHUEM JIOCTH)KEHUW HayKh W
NEATENIbHOCTBIO  yYEHOr0, OCO3HAaHUE JIMYHOINO BKJIAJa B IOCTPOEHHE
YCTOWYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIOYAs 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajaad, pelIeHun, paccyXIeHHil,
BOCIIPUMMUHMBOCTh K MATEMAaTUYECKUM acleKTaM Pa3jJnyHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTEMAaTUYECKUE 3HAHUS B
MHTEpecax 370pOBOro U 0Oe3omacHoro oOpas3a IKU3HHU, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0pPOBbIO (3I0pOBOE MHUTaHWE, COATaHCUPOBAHHBIN
PEXHUM 3aHATUN W OTIbIXa, PEryysgpHas (puandeckas aKTUBHOCTH), (HPU3UUECKOE
COBEPIICHCTBOBAHUE npu 3aHATUAX CHOPTHUBHO-03J10POBUTEIBHOMN
NEATENbHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTb K TpYyJy, OCO3HAaHUE LEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pasnuYHBIM _ cepaM  NPOPECCHOHAIBHOM  JESTENBHOCTH, CBS3aHHBIM ¢
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BBHIOOD
Oyayuieil mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHBI,
TOTOBHOCTh W  CIHOCOOHOCTh K  MaTeMaTHYeCKOMY OOpa30BaHUIO M
caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU MKU3HU, FOTOBHOCTh K aKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HAITPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh HKOJOTHYECKON KYJIbTYpPhl, TOHUMAHHUE BIIHSHUS
COLIMATIbHO-DKOHOMUYECKUX  IPOLECCOB HAa COCTOSHUE IPUPOAHOU W
COLIMATbHON CpeJbl, OCO3HAHUE TJIO0AIBHOTO XapakTepa SKOJOTUYECKUX
npo0JieM, OpUeHTalMs Ha IPUMEHEHUE MAaTEeMAaTUUECKUX 3HAHUM NIl PelIeHUs
3a/1a4 B 00JIACTU OKPYXKAIOIIEH cpe/ibl, MJIaHUPOBAHUE MOCTYIKOB U OLIEHKU UX
BO3MOXHBIX MTOCTIECICTBUUI I OKPY’KAIOIIEN CPEbI;



8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHSl HAyKHM W  OOIIECTBEHHOW NPAKTUKH, MOHHMAaHHUE
MaTeMaTUYeCKO HayKH Kak c(pepbl YeIOBEYECKOW AESTENbHOCTH, ITANOB €€
pa3BUTUA M 3HAYMMOCTH JUISl Pa3BUTUS LMBUJIM3ALUH, OBJIAJCHUE SI3BIKOM
MaTeMaTUKH M MAaTEMaTUYECKOW KyJIbTYpOM KaK CpPEICTBOM ITO3HAHUS MHDA,
TOTOBHOCTb OCYULIECTBIISATh NMPOEKTHYI0 M HCCIEI0BATEIbCKYIO IEATEIbHOCTD
MHIUBUIYAIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiCTBUS

ba3zoBbie JJornyeckue NecTBUA:

BBISBJIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC TPU3HAKA MAaTEMaTHYCCKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TOHATHAMH, (OPMYIHPOBATH
OTIpE/ICIICHHMSI TIOHSITHA, yCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KiIaccu(UKaIlMK, OCHOBaHUSA JUIA OOOOIICHWS W CPaBHEHUS, KPUTCPHUH
IPOBOJAMMOTO aHAJIN3A;

BOCIPUHHMMAaTh, (OPMYIMPOBATH M  NPEOOPa3OBBIBATH  CYXKJCHUS:
YTBEPANTEIbHBIC H OTPHUIIATCIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIC,

BBISBJIATh ~ MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
NpOTUBOpeUns B (pakTax, JTaHHBIX, HAOIIOJICHUIX U YTBEPXKACHUAX, TIpe/IjIaraTh
KPUTCPHUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHUBOPCUHI;

JIeaTh BBIBOJBI C MCIOJB30BAHHEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX WU
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTUYEeCKUX
yTBEpKJIEHUN (MIpsiMble W OT MPOTUBHOIO), BBICTPAMBATH apPTryMEHTAIIHUIO,
OPUBOJIUTh TPUMEpPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 pelreHus ydyeOHOM 3amadd (CpaBHUBATh HECKOJIBKO
BApUAHTOB pElIeHHs, BBHIOMpaTh HauOoyiee MOAXOASIUNA C  Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIENOBATEIBCKANA WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BONPOCH, (DHUKCHUPYIOIIUE MPOTHBOpEUHE, IMpodJeMy,
yCTaHABIMBATh UCKOMOE U JaHHOE, (GOPMHUPOBATH THIOTE3Y, apryMEHTUPOBATh
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOJUTH CaMOCTOATEILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SBIICHUS, TIPOIECCA, BBISBICHUIO 3aBHCHMOCTEH MEXIy OOBEeKTamH,
SIBIICHUSIMH, TIPOIIECCaMU;

CaMOCTOATETHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENIEHHOTO HAOJIOJCHUS, WCCICAOBAaHMs, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMpOIECCa, a TAKKE BBIJBUTATH
MIPEATIOI0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATh AeUIUTH WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BOTIIPOC U JJIS PEIICHUS 3a/1auu;



BbIOMpaTh  MHPOPMALMIO W3  HCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPHIPETHPOBATH HH(OOPMALUIO
pa3IUYHbIX BUIOB U (POPM MPEACTABICHHUS,

CTPYKTYpPHUpPOBaTh MH(OpMALMIO, PEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popmaIuu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO01menue:

BOCIIpUHUMATh M (OPMYJIHUPOBATH CYXJIEGHHUSI B COOTBETCTBUHM C
YCJIOBHUSIMU U IIEJISIMU OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 11O X0y PEIICHUS
3a/1a4l, KOMMEHTHUPOBATD MMOJTYyUYCHHBIN pe3yJbTar;

B X0J1€ OOCYXJIEHHU 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1ae€MOU TEMBI,
npoOJeMbl, pelIaeMoil 3ajau, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TTOUCK
pEIIeHNs, COMOCTABIIATh CBOM CYXICHUS C CYXIECHUSIMHU JIPYTUX yUYaCTHUKOB
nuasora, OOHapyXKUBaTh Pa3JIMuUe U CXOJICTBO MO3UIIMK, B KOPPEKTHOU popme
dbopmMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTaBISATh pEe3yabTaThI perieHus 3aJ1a4u, IKCTICPUMEHTA,
UCCJICJIOBAHUSA, MPOEKTa, CaMOCTOSITEILHO BHIOMpaTh (hOpMAT BBICTYIUICHHS C
y4€TOM 3aj1a4 TPE3eHTAIIMN U OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIe YHHBepPcaJIbHbIE YUeOHbIe 1elCTBUSA

Camoopranusanus:

COCTaBIIATH IJIAH, aJITOPUTM PEIIEHUs 3a7a4d, BHIOUPATH CTIOCO0 pelieHus
C y4€TOM HMEIIIUXCA PpPEecypcoB HM  COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU
uHdOpMaIHH.

CaMOKOHTPOJIb, IMOUMOHAJbHBII HHTEJJIEKT:

BJIQ/JIeTh HABBIKAMHM [IO3HABATENBHOW pedJIeKCHd KaK OCO3HAHUs
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3ysbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TNpPH pEIICHUU
3a/layd, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEId € YCIOBUSM, OOBSCHATH
MPUYUHBI JTOCTMXKEHUSI WIM HEIOCTUKEHHSI pe3yJbTaTOB JAESTEIbHOCTH,
HAXOJUTh ONMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHON pabOThl MpW pelieHuH Y4YeOHBIX 3a/ad, NMPUHUMATH IICIb
COBMECTHOU JEATEIBHOCTH, IJIAHUPOBATh OPTAHM3AIMI0 COBMECTHOW PabOoTHI,
pacrpenensTh BUIbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U Pe3yJbTat
paboThI, 0000111aTh MHEHUSI HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKAeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HHbBIE), BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOW JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh
KauecTBO  CBOEro  BKjJaJa B OOWMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aHUMOACHCTBUSI.



NPEAMETHBIE PE3YJIbTATBI

K konny 10 kiacca o0y4aromuiics HayduTCs:

CBOOOJHO OMEpPUPOBATH OCHOBHBIMHU MOHSTUSAMH CTEPEOMETPHH TIPHU
pellleHn  3a7a49 U IPOBEACHUN MAaTEMaTHYECKUX PACCYXKICHUI;
NPUMEHSTh aKCHOMBI CTEPEOMETPHH ¥ CIICACTBHS U3 HUX MPHU PEIICHUN
TeOMETPUYECKUX 3a]1aY;

KJIaCCH(HUIIMPOBATH B3AUMHOE PACIIONOXKEHHUE MPSMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,
CBOOOJIHO OMEPHUPOBATh TOHATHUSMH, CBSI3aHHBIMH C YIJlaMU B
INPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MPSMOA M
TUIOCKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHATHIMHU, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;
CBOOO/IHO pacrlio3HaBaTh OCHOBHBIE BUIBl MHOTOTPAHHUKOB (MPHU3MA,
nUpaMKIa, NPSMOYTOJIbHBIN Napasuienenunes, Kyo);
KJIacCH(PUIIMPOBATh MHOTOTPAHHUKH, BBIOMpAas OCHOBAaHHS IS
KJ1accu(puKaIuy;

CBOOOJIHO ONEPUPOBATh TMOHATHUSMH, CBS3aHHBIMH C CEUYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBIMIOJIHATh ~ TapajUielbHOE,  [EHTPaJbHOE ©  OPTOTOHAIBHOE
NPOCKTUPOBaHWE (UTYp Ha TUIOCKOCTh, BBITIONHATH H300paKEHHUSI
¢uryp Ha MmIOCKOCTH;

CTPOUTh  CEYEHHMs]  MHOTOTPAHHUKOB  pa3IMYHBIMH  METOJaMH,
BBITMIOJHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHHU3Y;

BBIUUCISATh TUIOMIAM TIOBEPXHOCTEM MHOTOTPaHHUKOB (IpH3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TEJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJHO OIEpUpOBaTh MOHSATUSMHU: CHUMMETPHUSI B IIPOCTPAHCTBE,
IEHTP, OChb U IUIOCKOCTb CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh
CUMMETPUH (PUTYPHI;

CBOOOJTHO OMEPUPOBATH MOHATHIMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIONHSATH JEHCTBUS HaJl BEKTOPaMU;

pemath 3a7add Ha JI0Ka3aTeNIbCTBO MAaTEeMAaTHYECKUX OTHOUICHUH U
HAX0XJICHUE T€OMETPUUYCCKUX BEIIMYUH, MPUMEHSISI U3BECTHBIE METO IbI
OpU pEHIeHUMH MaTeMaTUYeCKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO
YPOBHSI CJIO’KHOCTH;

OPUMEHATh MNPOCTEMIINE MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBl MPH PEUICHUH CTEPEOMETPUUYECKUX
3ajady;

U3BJIEKaTh, MPEOOpPa30BbIBaTh U HMHTEPHPETUPOBATH HH(OpPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPHUUECKHX (PUTYpax, MPEACTABICHHYIO Ha
YepTekax U pUCYHKaAX;

NPUMEHSTh TIOJIYYCHHBIC 3HAHUS Ha TPAKTHKE: CpPaBHUBATh U
aHaAJIM3UPOBATh peajbHbIE CUTYAIMH, MPUMEHATh W3YUYCHHBIC MOHITHS
B TMpoliecce TOMCKA pPEIICHHsS MaTeMaTH4YeCKH CHOpMYyITUPOBAHHOM
npoOJIeMbl, MOJEIUPOBATh pealbHbIE CUTYaIlMH Ha S3BbIKE T€OMETPUH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C MCIIOJIb30BaHUEM
TEeOMETPUYECKUX TMOHATHI M TeopeM, ammapara aireOphl, peaTrh



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

UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHUS F€OMETPUU Kak
COCTaBHOM 4YacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xoniy 11 kinacca oOyvaromuiicst HAy9UTCS:

CBOOOJIHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C IWJIMHAPUYECKOM,
KOHUYECKON U c(hepuvecKol MOBEPXHOCTSAMHU, OOBSICHATH CHOCOOBI
MOJIYYEHUS;

OTNEpUpPOBATh TOHSATUAMH, CBSI3aHHBIMM C TeJlaMH  BpalllcHUs:
UJIUHIPOM, KOHYCOM, Cpepoil U 1IapoMm;

pacno3HaBaTh Teia BpalleHus (LMWIMHIAP, KOHYC, cdepa M 1ap) u
OOBSICHSITH CITOCOOBI MOJTYUYCHHUS TN BpaIllCHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIYHUCJISITh BEJTUUMHBI AJIEMEHTOB MHOTOTPAHHMKOB M TEJl BpalleHUS,
00BEMBI U TUIONIAU MTOBEPXHOCTEH MHOT'OTPAHHUKOB U TEJl BpallleHUs,
TEOMETPUUECKUX TeJ C MPUMEHEHUEM (HOpMYT;

CBOOOJIHO OMEPHUPOBATH IMOHATHIMHU, CBSA3aHHBIMU C KOMOWHAIMSMU
TeJI BpalleHUs W MHOTOTPAHHHKOB: MHOTOTPAHHHWK, BIHCAaHHBIA B
chepy u onmucaHHbIN 0KOJI0 cdepsl, chepa, BIMCaHHAS B MHOTOTPaHHHK
WJIM TEJIO BpallleHUS;

BBIYUCIISITh COOTHOIICHHMSI MEXIY IUIOMIAJIMH TIOBEPXHOCTEH U
00BEMaMHU TTOTOOHBIX TEJI;

n300paxaTh M3ydaeMble (DUTYPBI, BBINOJIHATH (BBIHOCHBIC) IUIOCKHE
YepTek U U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M MPeoOpa30BbIBATH HHPOPMALHIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpPeICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITH ONIEPAIIMU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPANHAT;
pemaTh TEOMETPUYECKUE 3a/laud Ha BBIYUCIEHUE YIJOB MEXKIY
OPSMBIMA M IUIOCKOCTSIMH, BBIYHMCIIEHHE PACCTOSSHUA OT TOYKH J0
IJIOCKOCTH, B II€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METOoJa IIPU PEIICHUH;

CBOOOJTHO OIMEpUpOBaTh MOHATUSMH, CBS3aHHBIMH C JBIKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh W300paKEHHMs]I MHOTOTPAHHUKOB U TN BpAIECHUS TPHU
NapajuIeIbHOM [EPEHOCE, LEHTPAJIbHOM CHUMMETPUHU, 3€PKAIBHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOIA, MPeoOpa3oBaHus TOI00US;
CTPOUTH CEUEHHS] MHOTOTPAHHUKOB U TE€JI BpAILICHUS: CEUYEHUs
HUIMHApPa (mapaJuiebHO U NEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapanienbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CCUCHUS
niapa;

UCIIOJIb30BaTh METOJbl MOCTPOCHMSI CEUEHMI: METOJ CIEJ0B, METOJ
BHYTPEHHEr0 NPOEKTUPOBAHUS, METO/]I IEPEHOCA CEeKYIIEeH MIIOCKOCTH;
JIOKa3bIBaTh TE€OMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeOMETPUUECKHIE (DAKTHI TSI PEIICHHS] CTEPEOMETPUIECKUX
3a/1a4, MPEANnojaraloluX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS
MIPYMEHEHHMS 3a7laHbl B SIBHOU M HEABHOM (popme;



pemaTe 3aJayd HAa JOKa3aTEIbCTBO MATEMATHYECKUX OTHOIICHUH H
HAax0KJICHUE TEOMETPUUECKUX BEINYNH;

MIPUMEHSATh MPOrPaAMMHBIE CpencTBa U ANEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TMPU PEUNICHUH CTEPEOMETPUUYECKUX
3a1ay;

NPUMEHSATh TOJYYEHHbIE 3HAHWA HA TPAKTUKE: CpPAaBHUBATh,
AHAIU3UPOBATh M OLECHMBATh pEaJbHBIC CHUTYyallud, MPUMEHATH
W3YUYEHHBIE MOHATHUS, TEOPEMBI, CBOMCTBA B MPOLIECCE MMOMCKA PELICHUS
MaTEeMaTU4YeCKu  CHOPMYJIUPOBAHHOM  IPOOJIEMBI, MOJIEIUPOBATH
peanpHbIE CUTYyallUd HA S3BIKE TEOMETPHUM, UCCIEAOBATH ITOCTPOCHHBIE
MOJENH C MCIOJIb30BAHUEM TI'€OMETPUYECKUX MOHIATHH U TEOPEM,
annapara anreOppl, peliarh MpakTUYeCKUe 3a/Jaud, CBS3aHHBIE C
HaXO0XJIECHUEM F€OMETPUUECKUX BEIUYUH;

UMETh MpeACTaBlIeHUs] 00 OCHOBHBIX 3Talax pa3BUTHUS T'€OMETPHUH Kak
COCTaBHOM 4acTH bynnameHTa pa3BUTHUSA TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KoauuecTBO YacoB
HaumeHoBaHue pa3ae/ioB duekTpoHHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
n padoThI padoThl
1 BBenenne B crepeoMeTpHio 23 1

B3anmHoe pacrionoxenue
NPSIMBIX B IIPOCTPAHCTBE

[TapamrensHOCTE NPSIMBIX U

3 IJIOCKOCTEH B 8
MPOCTPAHCTBE
[TepieHANKYISPHOCTH

4 MPSIMBIX | TJIOCKOCTEH B 25
MPOCTPAHCTBE
Vriel paccTosHus 16 1
MHOrorpaHHuKu 7 1
Bexkrtops! B mpocTpaHcTBe 12

8 [ToBTOpEHME, 0606H.IeHI:Ie u 5 5
cHUCTeMaTH3allusl 3HAHUI

OBUIEE KOJIMYECTBO

102 6 0

YACOB II10 ITPOTPAMME




11 KJIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMMblI

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

duekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

AHanutuyeckas
reoMeTpust

15

[ToBTOpEHME,
00001IeHNE 1
CUCTEMaTH3AITUS
3HAHUM

15

O0BéM
MHOTOTPaHHHUKA

17

4 Tena Bpamenus

24

IImomanu
MOBEPXHOCTHU U
00BEMBI KPYTJIIBIX
Ten

6 JIBroKeHUS

IToBTOpEHME,
0000111eHHE U
CHCTEeMaTH3aIus
3HAHUM

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

OcHoBHbIE NpaBUiIa
M300paKeHHs Ha PUCYHKE
IUIOCKOCTH, NapajuleIbHbIX
MPSIMBIX (OTPE3KOB),
CEepeINHBI OTPE3Ka

[TonsTusa crepeomeTpuu:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHHS Ha
PHUCYHKE IIJIOCKOCTH,
napayuieNbHbIX TPSIMbIX
(OTpe3KOB), CepeIUHBI
oTpe3ka

IlonsTus:
MepeceKaroImecs
IUIOCKOCTH,
MEepECeKAIOIINECs NMpsMas U
MJIOCKOCTD;
MOJIYIIPOCTPAHCTBO

Tlonarns:




MepeceKaroIuecs
IJIOCKOCTH,
MepeCeKArOIINECs psiMast |
IJIOCKOCTB;
MTOJTYTIPOCTPAHCTBO

MHoOrorpaHHuKH,
n300paxkeHne MPOCTEUIINX
MIPOCTPAHCTBEHHBIX QUTYD,

HECYILECTBYIOIMNX
00BEKTOB

MHororpaHHukH,
n300pakeHNe MPOCTEUIINX
MPOCTPAHCTBEHHBIX (UTYD,

HECYIIECTBYIOMNX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U
MIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHUH U
MIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
MEepPBBIC CICACTBUS U3 HUX.
CriocoOblI 3a1aHKS TIPSIMBIX
U TNIOCKOCTEH B
IIPOCTPAHCTBE.
O603HaueHus NPAMBIX U
IIOCKOCTEN




10

N300paxkeHue ceueHmit
NUpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE
MPOXOJAT Yepe3 ux peéopa.
N3o06paxenune
nepeceueHusl MOTy4eHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHU I
pa3HBIMU IIBETAMHU

11

N3obpaxenue ceueHnit
MUpaMuIbl, Kyoa u
MIPU3MBI, KOTOpBIE
MPOXOJIAT Yepe3 ux péopa.
N3obpaxenue
nepeceyeHus MOJy4eHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MMOCTPOCHHBIX CEUCHUN
pa3HbIMU LIBETaMU

12

N3obpaxenue ceueHuit
MUpaMHIbl, KyOa U
MIPU3MBI, KOTOPbIE
MPOXOJAT Yepe3 ux peéopa.
N306paxxenue
nepeceyeHus MOTydeHHBIX
TUIOCKOCTEH.




PackpamnBanue
IMOCTPOEHHBIX CEUCHU I
pa3HBIMM LIBETAMHU

13

N300paxkenue ceueHmit
NUpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIC
MPOXOJIAT Yepe3 ux peéopa.
N3obpaxenue
MepeceyeHus MOTyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHU I
pa3HbIMU LIBETaMU

14

Meton ciienoB i
MOCTPOEHUS CEUCHU I

15

Meton ciienoB i
MIOCTPOCHUSI CEYCHHUIA.
CBolicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEH

16

Meton ciienoB i
MIOCTPOCHHUSI CEYCHHUIA.
CBoiicTBa nepecevyeHuit
MPSIMBIX | MJIOCKOCTEH

17

[Toctpoenue ceueHuit B
nupamuzie, Kyoe rno Tpém
TOYKaM Ha péOpax.
Coznranue BBIHOCHBIX




YEPTEIKEH U 3aIUCh 11aroB
IIOCTPOCHUS

18

[Toctpoenune ceueHuit B
nupamu/ie, Kyoe mno Tpém
TOYKaM Ha pEopax.
Co3zanre BBIHOCHBIX
YepTEeKEN U 3aIKCh IIaroB
MOCTPOCHUS

19

[Toctpoenne ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha p&Opax.
Co3aHne BEIHOCHBIX
YepTexKEen U 3aIUCh 11aroB
MOCTPOCHHUS

20

[ToctpoeHune ceueHuii B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha p&Opax.
Coznanue BBIHOCHBIX
YyepTexKel U 3aruch n1aroB
MIOCTPOCHHUS

21

IToBTOpEHME
manuMerpuu: Teopema o
MIPONOPLUUOHATBHBIX
otpeskax. [logoOue
TPEYTrOJIbHUKOB

22

IToBTOpEeHune
nnanuMerpun: Teopema




Menenas. PacueTsl B
CEUYCHHUSX Ha BEIHOCHBIX
yeprexax. Mcropus
Pa3BUTHUS TUITAHUMETPHUH U
CTEPEOMETPUU

23

KonTtponsHas pabora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3anmHoe pacnonoxeHue
MPSIMBIX B TIPOCTPAHCTRBE.
CkpenruBaromuecs
npsmele. [Ipusnaku
CKPELIMBAIOIINXCS
npsameix. [TapannensHbie
MIpsIMBIE B ITPOCTPAHCTBE

25

TeopeMma o cyliecTBOBaHUU
Y €IMHCTBEHHOCTH MPSIMOM
napajyieIbHON TaHHOU
MPAMOM, IpoXoAsSIIeH
yepe3 TOUKY MPOCTPaHCTBA
M He JISKaIIeH Ha JaHHOM
npsimoi. Jlemma o
MepeCceUCHU
MapajiebHbIX MPSIMbIX
IUIOCKOCTBIO

26

[TapanmnenbHOCTB TpEX
npsmeIx. Teopema o Tpéx




napaJijiCJIbHBIX MIPAMBIX.
Teopema o
CKPCIIUBAIOIHUXCA MTPAMBIX

27

[TapannensHOE
MIPOCKTHPOBAHHE.
OcHOBHBIE CBOICTBA
MapajieIbHOTO
MIPOCKTHPOBAHHUS.
N3006paxkenue pa3HbIX
(buryp B mapamienbHON
MIPOCKITHH

28

[eHTpansHas MpoeKLUs.
Yron ¢ coHanpaBiIE€HHBIMU
CTOpPOHAMH. YTOJ MEXIY
MPSMBIMU

29

3amaun Ha JOKA3aTeILCTBO
M HCCJIEIOBAHHUE,
CBsI3aHHEIE C
PacIoyIOKEHUEM MPSIMBIX B
MPOCTPAHCTBE

30

[TonsiTHs: napamieabHOCTh
MPSIMOM U TUIOCKOCTH B
npoctpanctse. [IpusHak
MapajuieNbHOCTU MPSMOU U
mockocTu. CBoMcTBa
MapajuieNbHOCTH MPSAMOU U
MIJIOCKOCTH




31

I'eomerpuueckue 3agaun Ha
BBIUHCIICHUE U
JI0KA3aTebCTBO,
CBSI3aHHBIE C
MApAIIENBbHOCTBIO MTPSMBIX
U IUIOCKOCTEN B
MPOCTPAHCTBE

32

[Toctpoenune ceuenus,
MIPOXOJIALIETO Yepe3
JTAHHYIO TIPSIMYIO Ha
YyepTeke U MapajljiesIbHOTo
npyroi npssmou. Pacuér
OTHOILLIEHUN

33

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

34

HapaJ'IJ'ICJ'ILHLIC IIJIOCKOCTH.
HpI/ISHaKI/I mapajyiCJIbHOCTH
ABYX IIOCKOCTEH

35

Teopema o
MapaJJIENbHOCTU U
€IMHCTBEHHOCTH
IIOCKOCTH, IPOXOASAIIEN




yepes TOUKY, He
MPUHAJICKALLYIO TaHHOMN
IUIOCKOCTH U CJIEACTBUS U3
HEE

36

CpoiicTBa napauieabHbIX
IIJIOCKOCTEM: O
MapajyiebHOCTH MPSAMBIX
nepeceyeHus npu
MEPECEYEHHUH JIBYX
napajuIeNbHbIX TIOCKOCTEH
TpeThen

37

CBoiicTBa napayIenbHbIX
TIJIOCKOCTEM: 00 OTpe3Kax
napajuieNbHbIX TPSIMBIX,
3aKJIIOUYEHHBIX MEXKIY
napayiebHbIMU
IJIOCKOCTSIMU; O
MepeceyeHN  MpPsMOH ¢
JBYMsI ITapaljieIbHBIMU
IJIOCKOCTSAMU

38

[ToBTOpEHuE: TEOpEMa
[Mudaropa Ha maockocTu

39

IToBTOpEHME:
TPUTOHOMETPUS
MPSAMOYTOJIBHOTO
TpeyroJibHUKa

40

CaoiicTBa Ky0a u




IIPSIMOYT OJIbHOTO
napajuiesenumnesa

41

Brraucnenue mimH
OTPE3KOB B KyOe U
MPSIMOYTOJIbHOM

MapajienenuIesie

42

[lepnenuKyIApHOCTH
MPSIMOM U TUIOCKOCTH.
[Ipu3nak
MEPIEHUKYIISIPHOCTH
MPSIMOM M TUIOCKOCTH

43

[lepnenuKyIApHOCTH
MPSAMOU U TIIIOCKOCTH.
[Tpusnak
MEPIEHUKYIISIPHOCTH
MPSAMOU U TIIIOCKOCTH

44

Teopema o cyliecTBOBaHUH
W €JUHCTBEHHOCTH
MPAMOM, IpoXoAsSIIeH
4yepe3 TOUKY IMPOCTPaHCTBA
U TIEPIICHIUKYISIPHON K
IUIOCKOCTH

45

IInockoctu n
MEPIICHANKYIISIPHBIE UM
MpsSIMBbIE B MHOTOTPaHHUKAX

46

IInockoctu n




NIEPIEHIUKYIIAPHBIEC UM
IIPSIMBIE B MHOTOI'PAaHHHMKAX

47

[lepnenaukyisap u
HakJIoHHas. [locTpoeHue
MEPIEHIUKYIIApa U3 TOUKU

Ha MPSMYIO

48

[lepnenaukyisp n
HakJIoHHas. [locTpoeHue
MEPIEeHIUKYIIApa U3 TOUKH

Ha MPSMYIO

49

Teopema o Tpéx
MeprneHuKysapax (mpsmast
1 oOpaTtHas)

50

Teopema o Tpéx
MeprIeHIuKysapax (mpsmast
1 oOpaTtHas)

o1

Yroa mexny
CKPEITUBAIOIIUMHUCS
MPSMBIMA

52

[Tonck neprneHIuKyIsIpHbIX
MPSAMBIX C IOMOIIBIO
MEePIEHIUKYIISIPHBIX
MJI0CKOCTEMN

53

OproronansHoe
IIPOEKTUPOBAHUE

54

IToctpoenue ceuenuii kyoa,




IIPU3MBI, IPaBUIILHOM
MIAPAMHU/JIBI C IIOMOIIIBIO
OPTOTOHAJILHOM IIPOEKIINHU

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MUPaMH/IbI C TOMOUIBIO
OPTOTOHAJIBHOM IPOEKIINU

56

Cummetpus B
MIPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH.
[InockocTn cummeTpuit B
MHOTOTPaHHUKAX

57

[Tpusznak
MePIEeHIUKYIIPHOCTH
MPSAMOM U TIJIOCKOCTH Kak
CIIEICTBUE CUMMETPUU

58

[IpaBunbHbIC
MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUI OT TOYKH JI0
IJI0CKOCTH

59

IIpaBunbHBIE
MHOTOTpaHHUKU. Pacuér
pacCTOSTHUN OT TOUYKHU J0
IIOCKOCTH

60

Crnoco0bl OIyCTUTh
NEePIEHANKYISPBI:




CUMMCTpPUs, CABUT TOYKU
110 apAJJIENbHON PSIMOHN

61

CaBur no HenapamienbHOU
IIPSIMOM, U3MEHEHHE
paccTostHui

62

KonTponsHas pabora
"B3aumMHO€ pacroyioxkeHue
MPSIMBIX U INIOCKOCTEHN B
MIPOCTpaHCTBE"

63

[ToBTOpEHME: Yyroy MexIy
IIpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIEHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: YyrOa MEXKIY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU B ITPOCTPAHCTBE

65

FCOMCTpI/I‘ICCKI/Ie MCTObI
BBIYHUCIICHHUA yIjla MCXKIY
IIpsAMBbIMU B
MHOTI'OI'paHHHUKaX

66

JIByrpaHHbIN yroJ.
CBOMNCTBO JINHENHBIX YTIIOB

JIBYTPaHHOTO yria

67

[leprienAuKyNsIpHBIE




miockoctu. CBoicTBa
B3aNMHO
HGpHGHZII/IKyJU[pHI)IX
MIOCKOCTEH

68

[Ipu3nax
MIEPIEHUKYIIIPHOCTH
IJIOCKOCTE; TeOpeEMa O
MIPSIMOM NIEPECEUEHHUS] IBYX
IIJIOCKOCTEMN
MEePIEeHIUKYIISIPHBIX
TpEThEN MIIOCKOCTH

69

[IpssMOyroaBHBIM
napajuiesienuIe; Kyo;
W3MEpEHHUs, CBOMCTBA
MPSIMOYT OJIbHOTO
napajuiesienuneaa

70

Teopema o AuaroHaiu
MPSAMOYTOJILHOTO
napajienenurena u
CJIeCTBHE U3 HEE

71

CrepeoMeTrpuueckue u
MIPUKIIAIHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PaCMoJIOKEHUEM MPAMBIX U
MIJIOCKOCTH

72

IToBTOpEHwue:
CKpELIUBAIOIIHECS




IpsiMble, TapajuieIbHbIE
IJIOCKOCTHU B CTaHIaPTHBIX
MHOTOTpPaHHUKAX

73

[Tapa mapayenbHbIX
IIJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS
MIPSIMBIX, PACCTOSTHUE
MEXITY
CKPEIIUBAIOIIUMHUCS
MPSIMBIMHU B TIPOCTHIX
CUTYaIHIX

74

Paccrosgune oT TOUKH 110
MIJIOCKOCTH, PaCCTOSTHUAE OT
NPAMOM A0 MIIOCKOCTH

75

Brruncienue paccrosaHuit
MEXIY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU C TIOMOIIIBIO
MePIEeHIUKYIAPHOM
IJI0CKOCTH

76

TpéxrpanHblii yroJi,
HEpaBEHCTBA JJIs
TpEXTpaHHBIX YIJIOB.
Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO

yria




7

DneMeHTHI cheprudecKoit
TE€OMETPHUH: T€OJIC3NUECKUE
JMHUY Ha 3emiie

78

KonTtponbHas pabora
"Y1l u paccTostHUS"

79

CucreMaTu3anus 3HaHHN
"MHOTOTrpaHHUK U €T0
SJIEMEHTHI"

80

[Tupamuna. Buabl
nupamu. [IpaBunbHas
npamMua

81

[Ipusma. Ilpamas n
HAaKJIOHHAs PU3MBL.
[IpaBunpHas npusma

82

[Ipsmoit nmapannenenunen,
MPSAMOYTOJIbHBII
napajuiesienumnesa, Kyo

83

Brinykisie
MHOTOTrpaHHuKU. Teopema
Diinepa

84

Brinyxisie
MHOTrOrpaHHuku. Teopema
Oiinepa. [IpaBunbHbIe 1
MOJIYIIPABUJIbHBIE
MHOTOT'PAHHUKH

85

KonTtponsHas pabora




"MHororpaHHuKu"

[TonsiTue BexkTopa Ha

86 TJIOCKOCTH | B
MPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 PazHOCTH BEekTOpOB

89 [IpaBumno napanenenumnena

90 YMHOXEHHE BEKTOpa Ha
YUCIIO0
Pasnoxenne BekTopa 1o

o1 0a3ucy Tpéx BEKTOPOB, HE
JISKaIUX B OJHOU
MJI0CKOCTH

92 CkansipHO€ TTPOU3BEICHNE

93 Brruncnenue yria Mexay
BEKTOpaMH B POCTPAHCTBE

94 [Ipocreitmme 3a1auu ¢
BEKTOpaMH

95 [Ipocreitmme 3aauu ¢
BEKTOpaMH

96 IIpocrenimme 3agauu ¢
BEKTOpaMH

97 IIpocrenmue 3anauu ¢
BEKTOpaMH

98 O6006menue u




CUCTEeMaTU3alUs 3HAHUI

99 Oo6o06menne n ) 1
CUCTEMaTH3aIus 3HAHUH

100 Hrorosas KOHTpOJIbHAS 1
paborta
14

101 TOTOBasi KOHTPOJIbHAS 1
paborta

102 O6061eHue u ) 1
CUCTEMaTH3aIus 3HAHUH

OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHus:

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTtejibHbIE

pecypchbl

IToBTOpEHME TEMBI
"KoopauHaTsl BEKTOpa Ha
IJIOCKOCTH U B
MIPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"CkansipHoe
MPOU3BEJICHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEX1y BEKTOpaMU B
npocrpanctae”

[ToBTOpEHUE TEMBI
"YpaBHeHHE TPSIMOH,
MIPOXOIALIe uepes J1Be
TOYKH"

ypaBHeHI/IC IIJIOCKOCTH,
HOpMaJib, YpaBHCHUC
IINIOCKOCTH B OTPE3Kax

VYpaBHEHHE MIJIOCKOCTH,
HOpMaJlb, ypaBHEHHE




IIJIOCKOCTH B OTPEC3Kax

Bekropnoe
IIPOU3BEICHUE

JInneliHbIE HEPABEHCTBA,
JIMHEWHOE
IPOrpaMMHUPOBAHUE

JInneliHbIE HEPABEHCTBA,
JIMHEWHOE
MIPOrpaMMHPOBAHNE

10

AHanuTHYeCKHE METOIbI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOTpaHHUKaX

11

AHaIUTHYECKNE METOIEI
pacdéTa yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKaX

12

dopmyna pacCTOSHUS OT
TOYKH JI0 TJIOCKOCTHU B
KOOpJIUHaTax

13

Haxoxnenue paccTostHuit
OT TOYKH JIO TUIOCKOCTH B
KyOe

14

Haxoxnenue paccrostauit
OT TOYKH JI0 INIOCKOCTH B
MPaBUJILHOM ITUPAMUJIE




15

Kontponsnas pabora
" AHanmuTHYECKas
reoMerpus"

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHBIE
MHOTOTPaHHUKH

17

Ceuenusa
MHOTOTPaHHUKOB: METO]T
CJIENOB

18

Ceuenns
MHOTOTPaHHUKOB:
CTaHJApTHBIE TIJIOCKOCTH,
TepecevYeHHs MPSIMBIX U
IUIOCKOCTEH

19

[TapannenpHble NPSIMBIE U
IJIOCKOCTH:
napajuieNibHble CEYCHHS

20

[TapannenpHble NPSIMBbIE U
IJIOCKOCTH: Pacu€T
OTHOLIEHUH

21

HapaJ'IJ'ICJ'ILHLIC IPpsAMBIC U
IIOCKOCTH: YI'JIbI MCIKIY
CKpCIIUBAOIIUMHUCH
psAMBbIMHA

22

[leprienAuKyNsIpHBIE




IIPSIMBIE U TUIOCKOCTH:
CTaHAAPTHBIE NaPbI
NIEPIEHIUKYIISIPHBIX
IIJIOCKOCTEN U IPSIMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB

23

[IepnenukynspHbie
MPSIMBIE U TUIOCKOCTH:
TeOpeMa O Tpex
MEPIEHIUKYIIPax

24

[lepnenukynspHbie
MPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JUIVH B
MHOTOTPaHHUKAX

25

[ToBTOpEeHME: IOMIAAN
MHOTOYT'OJIbHUKOB,
(hopMyJIBI TS TUTOINAICH,
cooOpakeHHS TI0100Us

26

[ToBTOpEHME: TUTOMIAM
MHOTOYT'OJIbHUKOB,
(bopMyIbI IS TIOIIAIEH,
cooOpakeHUs TI0100Us

27

[ToBTOpEHHE: MIIOMIAAN
MHOTOYTOJILHUKOB,
(bopMyIBI TS TIIOIAIEH,
cooOpaxeHus moao0us




28

[Inomanu ceyenun
MHOTOT'PAaHHUKOB:
IIJIOIIAIU ITIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COO0paxeHus moa00us

29

[Inomanu ceyenui
MHOTOTPaHHUKOB:
IIJIOIAIN ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
cooOpakeHUs TI0100MS

30

KounTtponsHas pabota
"[ToBTOpEeHUE:
MHOTOTPaHHUKH, CEUYEHUS
MHOTOI'PaHHUKOB"

31

O0BéM Tena. O0beEM
MPSMOYTOJIBHOTO
napajuiesienumne/ia

32

3amauun 00 yABOCHUH
Ky0a, 0 KBagparype Kyoa;
O TPUCEKIIUH yTia

33

CrepeomMeTpuiecKue
3a7a4M, CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJIBHOTO
napajuieNenuneaa

34

[Ipuknanueie 3ana4w,




CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMA
MPSIMOYTOJIBHOTO
napajuiesienumne/ia

35

OO0BEM MpsAMO TPU3MBI

36

CrepeoMerpuueckue
3aJ1a4uM, CBSI3aHHbIE C
BBIYHCIIEHUEM 00BbEMOB
MPSAMOM IPU3MBI

37

[Tpuknagnsie 3am1ayu,
CBSI3aHHBIE C 00BEEMOM
MPSAMOM IPU3MBI

38

Brruncienue 00EMOB
TEJ C IIOMOIIBIO
OTPEIEIIEHHOTO
uaTerpaia. O0bpEmM
HaKJIOHHOHM TIPU3MBI

39

Brruucienue 006MOB
TeJ C TOMOIIIBLIO
OTPEICIIEHHOTO
unTerpana. OopéM
MUPAMUIBI

40

dopmyna o0bEMa
nupamupl. OTHOIICHHE
00BEMOB MHUpaMus ¢
o0IIMM yriom




41

dopmyrna o0bEMa
nupamuibl. OTHOLLIEHUE
00BEMOB MHPaAMUJ C
o0ImmM yriom

42

Crepeomerpuueckue
3a7a4M, CBSI3aHHBIE C
00BEMaMM HAKJIOHHOM
TIPU3MBI

43

Crepeomerpuueckue
3aj1a4M, CBSI3AHHBIE C
o0BbEMamMu MHUpaMUIbI

44

[Tpuknagnsie 3a1auu 1Mo
TeMme "OOBEMEI Ten",
CBsI3aHHBIE ¢ 00BEMOM
HAKJIOHHOU MPU3MBI

45

[IpuknagHeie 3a1auu 1Mo
teme "OO0bEMEBI TEN",
CBsI3aHHBIE C 00BEMOM
MTAPAMU/IBI

46

[Ipumenenne 06bEMOB.
Brruncnenue paccTosiHus
710 TJIOCKOCTHU

47

KonTtponsHas padorta

"O06BEM MHOTOTpaHHUKA'

48

]_II/IJ'II/IHL[pI/I‘-ICCKaH
IOBCPXHOCTD,




oOpa3yromue
HWIMHAPUYECKON
MMOBEPXHOCTHU

49

HMunuuap. Hpsamon
KPYTOBOW LIUJIUHAP.
[Inomane MoBEpXHOCTH
LHWIMHIpA

50

Konunueckas
MTOBEPXHOCTb,
o0pa3zyromnre KOHMIEeCKOM
noBepxHocTh. Konyc

51

Cedenue KoHyca
MJI0CKOCTBIO,
MapaieIbHOMN MIIOCKOCTH
OCHOBaHUS

52

VYceu€HHbIN KOHYC.
N300paxkeHue KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITmomans 0OKOBOI
MMOBEPXHOCTH U TIOJTHOU
MOBEPXHOCTH KOHYCa

54

ITnomans 0OKOBOI
MMOBEPXHOCTH U TIOJHOU
MOBEPXHOCTU KOHYCa

55

CrepeoMerpuueckue
3aJjauyl Ha




JI0Ka3aTesIbCTBO U
BBIYUCIICHUE,
IMOCTPOCHUEM CEUYEHUI
LUIHHIPA, KOHyca

56

Crepeomerpuueckue
3a/1a4y Ha
JI0Ka3aTesIbCTBO U
BBIYHUCJICHUE,
MMOCTPOCHUEM CEUYEHUI
IJIMHApPA, KOHYCca

57

[Tpuknagnsie 3am1ayu,
CBSI3aHHBIE C IUIUHIPOM

58

[Ipuxknagnsie 3amayu,
CBSI3aHHBIE C IWJIMHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u
rapa ¢ IioCKOCThIO.
Kacanwue mapa u cdepsr
IUIOCKOCTHI0. By n
n300pakeHue mapa

61

[Tepeceuenue chepbl u
mapa ¢ IIOCKOCTBIO.
Kacanwue mapa u chepbl
TUIOCKOCTBI0. Bu
n3o00pakeHue mapa

62

VYpaBHeHue chepsbl.




[Tnomans chepst u e€
yacTeu

63

Cummerpus cdepsl u
mapa

64

Crepeomerpuieckue
3aJauu Ha
JI0Ka3aTeIbCTBO
BBIYHNCJICHUEC, CBSI3aHHBIC
co cdepoii U mapom,
MOCTPOCHUEM UX CEUCHUH
TUTOCKOCTBIO

65

Crepeomerpuueckue
3aJlauM Ha
J0Ka3aTeNbCTBO U
BBIYHCIICHUE, CBSI3aHHbBIE
co cdepoii U mapom,
MIOCTPOCHUEM UX CEYCHHI
IJIOCKOCTBIO

66

[Ipuknanueie 3anauu,
CBsI3aHHBIE CO chepoi u
mapom

67

IToBTOpEHME:
OKPYXHOCTb Ha
ITIOCKOCTH, BBIYUCIIEHUS
B OKPY>KHOCTH,
CTaHJIapTHBIE TIO100Us




68

Pasnmuunslie KOMOMHAITUHA
TEJ BpaIleHUs U
MHOTOTPaHHUKOB

69

3anauu o teme "Tena u
IIOBEPXHOCTHU BpaleHus"

70

3anaun o teme "Tena u
MMOBEPXHOCTHU BpaleHus"

71

KonTtponsHas padorta
"Tena 1 TOBEPXHOCTH
BpaiieHus"

72

O06BEM TIUIMHApA.
Teopema 06 06bEMe
MPSIMOTO IIAJIHHJIPA

73

Brruncienue 00EMOB
TEJ C IIOMOIIBIO
OTPEIEIIEHHOTO
uHTerpaia. O0bpEmM
KOHYcCa

74

[Tmomamu OOKOBOH U
IIOJIHOM IMOBEPXHOCTH
KOHYca

75

CrepeoMeTrpuueckue
3aJlauu, CBSI3aHHbBIE C
BBIYHCIIEHUEM 00BbEMOB
HWINHPA, KOHYyCca

76

HpI/IKJ'Ia,[[HLIC 3aga4u 110




teMme "OO0bEMBI U

IIJIOIIAIU [TOBEPXHOCTEN

Ter"

77

OO6béM 1apa u 1mapoBoro
cekropa. Teopema 00
00béme mapa. [lnomanp
cdepsl.
CrepeoMerpuueckue
3aJ]auM, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IapoBOTO
CEeKTOpa

78

[IpuknagHeie 3a1auu 1Mo
TeMme "OOBEMEI Ten",
CBsI3aHHBIE ¢ 00BEMOM
mapa ¥ IioIiaabio
cthepnl. COOTHOIICHHMS
MEXTy TIOIIAIIMH
MOBEPXHOCTEUN U
00BpEMaMHU ITIOJOOHBIX TEN

79

ITonoOHbIE TETA B
MIPOCTPaAHCTBE.
N3menenne o0bEéMa npu
MOJI00UH.
CrepeomMerpuueckue
3a/1auu, CBSA3aHHBIE C




BBEIUMCIIEHUEM 00BEMOB
TeJl U IUIoIaiel
IIOBEPXHOCTEH

80

KonTponbHas pabora
"[1nommaan mMOBEpXHOCTH
1 00BEMBI KPYTJIbIX TET"

81

JIBM>KEHUS MPOCTPaHCTBA.
OtobOpaxeHusl.
JIBH)KEHHUS U PaBEHCTBO
¢uryp. O6mue cBoicTBa
JNBIDKECHUN

82

Bune! nBmkeHnii:
MapasieabHbIN EPEHOC,
LEHTpaJbHasl CUMMETpPHS,
3epKajbHasi CHMMETpHS,
MOBOPOT BOKPYT MIPSIMOMA

83

[IpeobpazoBanus
nonoous. [Ipsmas u
cdepa Diinepa

84

FGOMCTpI/I‘ICCKI/Ie 3aJa4u
Ha IPUMCHCHHC
JABUIKCHUA

85

KonTtponsHas pabora
"BexTopsl B
npocrpaHcTae”

86

Oo6o01aromiee




noBropenue 11 nonstuit
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aLUs
3HAHMI:
"[TapanensHOCTD
MPSAMBIX U INTIOCKOCTEHN B
npocrpaHcTee”

87

Ob6o6maromiee
noBTopenue 11 nmonsaruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMATH3aLUS
3HaHuil: "BekTopsl B
npocrpanctae"

88

Ob6o6maromiee
noBTopenue 11 nonsruit
U METOJIOB Kypca
reometpun 10-11
KJIaCCOB, CHCTEMaTH3aIUs
3HaHui: "BekTopsl B
npocrpanctae”

89

Oo6o01aromiee
noBTopenue 11 nousruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMaTH3aIUS




3Hanuii: "O0Bem
MHOTOTpaHHHUKa"

90

O6o06maromee
noBropenue 11 nonstuit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMaTH3alus
3HaHui: "O0beM
MHOTOTpaHHHUKa"

91

Ob6o6maromee
noBTopenue 11 nmonsaruit
¥ METOJIOB Kypca
reomeTpun 10-11
KJIaCCOB, CHCTEMaTH3aLus
sgagui: "[lmonaan
MMOBEPXHOCTU U 00BEMBI
KpyJibIxX Ten"

92

O6o06maromiee
noBTopenue 11 nonsruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUS
sgaguii: "[lnomaan
MOBEPXHOCTU U 00BEMBI
KpYIJIbIX TEN"

93

HToroBast KOHTpOJIbHAS
pabota




94

Hrtorosast KOHTpoJIbHAsA
pabora

95

[ToBTOpEenue, 06061IEHNE
U CUCTEMaTu3anuAa
3HaHUHI

96

Hcropus pazsutus
CTEepEOMETPUHN KaK HAyKU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

97

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU
U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX
WHKEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUI

98

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

99

Hctopust pa3BuTHA




CTEPEOMETPUHU KAK HAYKU
U €€ poib B Pa3BUTUH
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTUI

100

Hcropus pazsutus
CTEepEOMETPUHN KaK HAyKU
U €€ posib B Pa3BUTUH
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU
U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX
WHKEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHI

102

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH




OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS YYEHUKA

* Maremaruka. ['eometpus; yrinyonennoe ooyuenue, 10 kinacc/ Mepznsik A.l'.,
Homuposckuii [.A., Ilonsaxos B.M.; noa penakuuent [Togonsckoro B.E.,
OO6111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNbCKU LIEHTP
«BEHTAHA-T'PA®»; AkuinonepHoe o6iiecTBo «31aTenbcTBO
«ITpocsemienue»

* Maremaruka. ['eometpust; yrinyonennoe ooyuenue, 11 kmace/ Mep3nsik AT,
Homuposckuii [I.A., Ilonakos B.M.; noa penakuueit [Togonsckoro B.E.,
OO611ecTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO M3/1aTeNbCKUiA LICHTP
«BEHTAHA-T'PA®»; Axtinoneproe obmectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
algebra_klass10_umk-liniya-umk-merzlyaka-algebra-i-nachala-analiza-10-11-
u/

bu6muoreka [{OK https://m.edsoo.ru

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
bubmoreka I{OK https://m.edsoo.ru






