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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
NEPIEHIUKYISAPHON MIJIOCKOCTH. OpToronanpHoOE IIPOEKTUPOBAHHUE.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
paccTosiHHE OT MPSMOM 10 TIUIOCKOCTH, MPOEKUUS (GUTYPHl Ha IUIOCKOCTb.
[leprieHAUKYISIPHOCTD  INIOCKOCTEW: MPU3HAK NEPHECHAMKYISAPHOCTH JIBYX
wiockocrent. TeopeMa 0 TpEX NMepreHAuKYIsIpax.

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 yrya. Teopembl KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKu

Buapel MHOTOrpaHHHMKOB, pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma, MpsiMas W HaKJIOHHAs MPU3MBI, OOKOBas W TMOJHAas IMOBEPXHOCTH
npusMbl. [lapannenenunesn, npsAMOYTroJdbHBIA MapauIeICIMUIIe] U €ro CBOKMCTBA.
Kparuaiimiue nyTM Ha NOBEPXHOCTH MHOrorpaHHuka. Teopema Diinepa.
[IpoctpancTBennas teopema Iludaropa. IMupammma: n-yronpHas nupamuja,
npaBwiIbHas U yceu€HHas nupamubl. CpoiicTBa pédbep M OOKOBBIX TpaHen
MpaBWIbHOM NUpaMubl. [IpaBuiIbHBIE MHOTOTPAHHUKU: MPABUJIbHAS MPU3MaA U
MpaBWIbHAS NUpaMKUAA, NPABWIbHAsL TPEYroJjbHAs NMUPAMUJA U IPABWIbHBIN
teTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOIPaHHUKAaX: OKTa’Jp,
JNOEKAdIP U UKOCADIP.

Breruncienne 5JeMEHTOB MHOTOTPAHHUKOB: p&Opa, NMAaroHalM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH W IMOJHOM MOBEPXHOCTH MHPSIMON TMPU3MBI,
IJIOIIA/Ib OCHOBAHUM, TeopemMa O OOKOBOW IMOBEPXHOCTU MPSMOW TMPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTU MPABUIBHON MNUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHON MUPAMUBI.

CumMmeTpusi B NOPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUU TPABUIIBHBIX
MHOTOIpaHHUKOB. CUMMETpUSI B NIPAaBWIBHOM MHOTOTPAHHUKE: CHUMMETPHUSA



NapajuielIeIunea, CUMMETPUS NPaBUJIIBHBIX MPU3M, CUMMETPHUS IPABUIBHOU
MIAPAMHUJIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJEBOM BEKTOpP, AJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJJIMHEAPHBIC, COHAIIPABJICHHBIE U IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOpPbl. PaBEHCTBO BEKTOpOB. JIEHWCTBUA € BEKTOpPaMHU:
CJIO’)KEHHE W BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXKEHUE
BeKTOpa Ha 4ucio. CBOMCTBAa CIOXKEHHs BEKTOpOB. CBONCTBA YMHOXKEHUS
BeKkTopa Ha uyucio. [loHsatme KomIutaHapHele  BeKTOpbl.  IIpusHak
KOMIUIAHApPHOCTU TPEX BeKTOpoB. [IpaBwio mnapamnenenunena. 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 IPOU3BENCHNUE BEKTOPOB.
11 KVIACC

TeJsia BpalueHus

[TonsiTus: UMIMHIpPUYECKAs TOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
chepuueckasi TOBEPXHOCTh, oOpasywliue moBepxHocTeil. Tenma BpaimieHUs:
UIUHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3aumHoe pacmosioxeHue
chepbl M IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3obpaxkenue Ttei
BpalleHus Ha TI0cKoCcTH. Pa3BépTka nunuuapa u konyca. Cummetpus cepsl u
niapa.

O6BéM. OcHoOBHBIE CcBOHCTBa 00BEMOB Teil. Teopema 00 o00BEME
IpsIMOYTOJILHOTO Tapajuienenurnena u cienctBus u3 He€. OObEM MpsMOil U
HAKJIOHHOW TMPU3MBbI, IIWIMHIpa, NOHUpaMuIbl U KoHyca. OO0bEM Mmiapa u
IapOBOr'0 CETMEHTA.

KoMOuHanuu Ten BpallleHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
IWIMH]IP, OMNHMCaHHas okoyio uuinuHApa. llepeceyenuwe cdepsl U miapa ¢
iockocThlo. Kacanue mapa u cdepsl miockoctbio. [loHsTHE MHOTOTrpaHHUKA,
OMMCAHHOTO OKOJIO c(ephl, cdhephl, BNUCAHHOW B MHOTOIPAHHHMK WU TEJO
BpallCHUSI.

[Tnomaas MOBEPXHOCTH MUJIMHIPA, KOHYCA, MJIOMAab cPephl U e€ JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OO0OBEMOB, TUIOMIANEH MMOBEPXHOCTEH
nonpo0HbIX uryp. IlpeobpazoBanue momoOus, roMmotreTrs. Pemenue 3amayd Ha
IJIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne cedyeHMd MHOTOIPAHHUKOB W TEJI BPALCHUS: CEUYECHUS
uuauHapa (mapajyuleibHO Y NEPHEHIUKYJSPHO OCH), CEUYEHUsS KOHYyca
(mapaynenabHble OCHOBAHUIO U MPOXOSILINE Yepe3 BEpIIMHY), CEUCHHS IIapa,
METOJBl TOCTPOCHUS CEUECHUM: METOJ  CIIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEN ITIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopsl B mpocTtpancTBe. Omnepauuu Haja BekTopamu. BektopHoe
YMHOXEHUE BEKTOpOB. CBONCTBAa BEKTOPHOTO yMHOKeHUs. [IpsMoyrosnbHas
cUcTeMa KoopAauHat B mnpocTpaHcTBe. Koopaunatsl BekTopa. Pasnoxenue
BekTOpa 1m0 Oaszucy. KoopIMHATHO-BEKTOPHBIA METOJ MNpU PEIICHUH
r€OMETPUUYECKUX 3a7a4.

J{BHKeHUs] B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. Otobpakenus. J[BM>KeHUS U paBEHCTBO (QUTYD.
OO0mue cBoWMCTBa JBMXKEHUM. BuUIbl NBUKEHMI: NapauieIbHBIA TEpPEeHOC,



IIEHTPAJIbHAsT CUMMETpPHS, 3epKaJbHAsI CUMMETPHS, TTOBOPOT BOKPYT MPSIMOMA.
[IpeobpazoBanus noaoous. [Ipsimas u cthepa Diinepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLIMU  OOydaroumierocs  Kak
AKTUBHOT'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIEeCTBa, MPEACTABICHUE O
MaTeMaTH4YeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHHM,
OpoUeayp TpaxAaHCKOTro oOuiecTBa (BbIOOPHI, OMPOCHl U JPYroe), yMEHue
B3aUMOJEHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C HX
GyHKIMSAMU U Ha3HAYCHUEM,;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON I'Pa’KJAHCKON MACHTHUYHOCTH, YBaXKEHUS
K IPOIUIOMY U HACTOAILIEMY POCCUHMCKON MaTEMATHKH, HEHHOCTHOE OTHOIIEHUE
K JOCTHKEHHSIM POCCUHCKHMX MAaTEMaTUKOB M POCCUHCKOW MaTeMaTH4eCKOMN
IIKOJIbI, WCIIOJB30BaHUE ATUX JIOCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JyXOBHBIX LEHHOCTEM POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO IOBEJCHUSA,
CBSI3AHHOTO C MPAaKTUYECKUM TPUMEHEHHEM JOCTWKEHUHW HAyKu U
NEATENIbHOCThIO  YYEHOr0, OCO3HAaHUE JIMYHOIO BKIJIAaJa B IIOCTPOCHHUE
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
OTHOIIIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE TMUTaHUE, CcOaTaHCUPOBAHHBIN
PEXKHUM 3aHATUN U OTIbIXa, PEeryyspHas (pundeckas aKTUBHOCTH), PU3NUECKOE
COBEPIICHCTBOBAHUE npu 3aHATUAX CHOPTUBHO-03J10POBUTEIBHOMN
NEATENbHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTb K TpYyJy, OCO3HAaHUE LEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pasnuYHBIM _ cepaM  NPO(PECCHOHAIBHOM  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ MPUIOKECHUSIMH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BBHIOOD
Oyayuieil 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/1ady MaTeMaTU4eCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh HKOJOTHYECKON KYJIbTYpPhl, TOHUMAHHUE BIIHSHUS
COLIMAIIbHO-DKOHOMUYECKUX  IPOLECCOB HAa COCTOSHUE IPUPOJHOHW U
COLIMATbHON CpeJbl, OCO3HAHUE TJIOOAIBHOTO XapakTepa HSKOJOTHYECKUX
npo0JieM, OpUEHTAlMs HAa MPUMEHEHUE MAaTEMAaTHUYECKUX 3HAHUM NIl pelIeHUs
3a/1a4 B 00JIACTU OKPYXKAIOIIEH cpe/ibl, MJIaHUPOBAHUE MOCTYIKOB U OLIEHKU UX
BO3MOXHBIX MTOCTIECICTBUUI I OKPY’KAIOIIEN CPEbI;



8) neHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHM W  OOIIECTBEHHOW NPAKTUKH, MOHHMAaHHUE
MaTeMaTUYeCKO HayKH Kak c(pepbl YeIOBEYECKOW AESTENbHOCTH, ITANOB €€
pa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTUS LMBWIM3ALMHU, OBIAJCHUE SI3bIKOM
MaTeMaTUKl M MaTeMaTUYeCKOM KYJbTypOW Kak CpEJCTBOM ITO3HAHUS MHpA,
TOTOBHOCTbh OCYILECTBIIATh MPOEKTHYIO U HUCCIENI0BATEIbCKYIO AEATEIbHOCTD
MHIUBUIYAIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHS

ba3zoBbie JJornyeckue NecTBUA:

BBISBJISATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MTPU3HAKH MAaTEMaTHUYCCKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TOHATHAMH, (OPMYIHPOBATH
OTIpE/ICIICHHMSI TIOHSITHA, yCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KIaccu(UKaIlMi, OCHOBaHUSA IS OOOOIICHHWS W CPaBHCHUS, KPHUTEPUU
IPOBOJAMMOTO aHAJIN3A;

BOCIIPUHHMMAaTh, (OPMYJIMpPOBATH M  NPEOOpPa3OBBIBATh  CYXKJICHHUS:
YTBEPANTEIbHBIC H OTPHUIIATCIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISBJIATh ~ MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
NpOTUBOpEUHs B (pakTax, JaHHBIX, HAOJIOJICHUSIX U YTBEPXKIACHUIX, Tpe/jiaraTh
KPUTCPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTHBOPCUHIA;

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

IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpKJIEHUN (TIpsiMble W OT MPOTUBHOIO), BBICTPAMBATh apPTryMEHTAIIUIO,
OPUBOJIUTh TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIbI;

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

Ba3oBble uccienoBarejbCcKue AeCTBHA .

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIENOBATEIBCKANA WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BONPOCH, (DHUKCHUPYIOIIUE MPOTHBOpEUHE, IMpodJeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

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

CaMOCTOATETHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, WCCIEJOBaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMpOIECCa, a TAKKE BBIJBUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATE AeUIUTHl WHGOPMAINH, JAHHBIX, HEOOXOAMMBIX JJIsi OTBETA
Ha BOTIIPOC U JJIS PEIICHUS 3a/1auu;



BbIOMpaTh  MHPOPMALMIO W3  HCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHANIM3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPHOPETHPOBATH HH(MOPMALUIO
pa3IUYHBIX BUIOB U OPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh MH(OpMALUIO, MPEACTABIATh €€ B pa3IMYHbIX PopMax,
WUTIOCTPUPOBATh Tpaduuecky;

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

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO01menue:

BOCIIpUHUMATh M (OPMYJIHUPOBATH CYXJIEGHHUSI B COOTBETCTBUHM C
YCJIOBUSIMU U 1IEJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY
3pEHHS B YCTHBIX U TUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 11O X0y PEIICHUS
3a/1a4l, KOMMEHTHUPOBATD MMOJTYyUYCHHBIN pe3yJbTar;

B X0J1€ OOCYXJEHUS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOU TEMBI,
npoOJeMbl, pelIaeMoi 3ajadyu, BBICKA3bIBATh HJEW, HAIICJICHHbIE HA TOMUCK
pEIIeHNs, COMOCTABIIATh CBOM CYXICHUS C CYXIECHUSIMHU JIPYTUX yUYaCTHUKOB
nauasora, OOHapyXKUBaTh Pa3JIMUUE U CXOJICTBO MO3UIIMMI, B KOPPEKTHOU popme
dbopmMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

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

PerynsiTuBHbIe yHHBepcaJibHbIe YUueOHbIe AeilicTBUS

Camoopranusanus:

COCTaBIIATH IJIAH, aJITOPUTM PEIIEHUS 3a7a41, BHIOUPATH CIIOCO0 PEIIeHUS
C yuéTOM HUMEWIIUXCA PEecypcoB H  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU
uHdOpMaIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEeKT:

BJIQ/JIeTh HABBIKAMHM [IO3HABATENBHOW pedJIeKCHd KaK OCO3HAHUs
COBEpIIAEMbIX JEHUCTBUA U MBICIUTEIbHBIX MPOIECCOB, WX PpE3yJIbTaTOB,
BJAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3ysbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

NPEIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TMPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIHHOCTH HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEId € YCIOBUSM, OOBSCHATH
MPUYUHBI JTOCTWXKEHUSI WIM HEIOCTUKEHHSI Ppe3yJbTaTOB JI€SITENbHOCTH,
HAXOJUTh ONMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONH pabOThl MpW pemieHuH Y4YeOHBIX 3a/ad, MPUHUMATH IIeIb
COBMECTHOW JEATEIHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUIbl padboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yIbTaT
paboThI, 0000111aTh MHEHUSI HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKAeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HHbBIE), BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEUCTBUSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh
KauecTBO  CBOEro  BKjJajga B  OOMMI  MOPOAYKT MO  KPUTEPHUSM,
c(hopMyJIHUPOBAHHBIM YYaCTHUKAMH B3aHUMOACHCTBUSI.



NPEAMETHBIE PE3YJIbTATBI

K konny 10 kiacca o0y4aromuiics HayduTCs:

CBOOO/IHO OMEpPUPOBATH OCHOBHBIMH TOHATHUSMHU CTEPEOMETPUU TIPH
pelleHn  3a7a49 U IPOBEACHUN MAaTeMaTHYECKUX PACCYXKICHUI;
NPUMEHSTh aKCHOMBI CTEPEOMETPHH ¥ CIICACTBHS U3 HUX MPHU PEIICHUN
TeOMETPUYECKUX 3a]1aY;

KJIaCCH(QHUIMPOBATH B3AUMHOE PACTIONOXKEHHUE MPSMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJIHO OMEpUPOBATh TOHATHUSMH, CBS3aHHBIMH C YIJIaMA B
INPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MPSMOA M
TUIOCKOCTHIO;

CBOOOIHO OTNEPHPOBATH MOHATHIMHE, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;
CBOOO/IHO pacrlio3HaBaTh OCHOBHBIC BUIBl MHOTOTPAHHUKOB (MPHU3MA,
nUpaMKIa, NPSMOYTOJIbHBIN Napasuienenune, Kyo);
KJIacCH(PUIIMPOBATh MHOTOTPAHHUKH, BBIOMpAs OCHOBAHHS IS
KJ1accu(puKaIuy;

CBOOOJIHO ONEPUPOBATh TMOHATHUSMH, CBS3aHHBIMH C CEUYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBIMIOJIHATh ~ TApajlieibHOE,  [EHTPaJbHOE W  OPTOTOHAIBHOE
NPOCKTUPOBaHNWE (UTYp Ha TUIOCKOCTh, BBITIONHATH H300paKEHHUS
buryp 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,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C MpUMEHEHUuEM HOopMyIT;

CBOOOJHO OIEpUpOBaTh MOHATUSMHU: CHUMMETPHUS B IPOCTPAHCTBE,
IEHTP, OChb U IUIOCKOCTb CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh
CUMMETPUH (PUTYPHI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJHSATH JACHCTBUS HAJl BEKTOPaMU;

pemiath 3a7ayd Ha JI0Ka3aTeIbCTBO MAaTEeMAaTHYECKUX OTHOUICHUN U
HAX0XJICHUE T€OMETPUUYCCKUX BEIIMYUH, MPUMEHSISI U3BECTHBIE METO IbI
OpyU pEeHIeHUH MaTeMaTU4YeCKUX 3a7ad IOBBIIMIEHHOTO U BBICOKOTO
YPOBHSI CJIO’KHOCTH;

OPUMEHATh MNPOCTEHMIINE MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBl MpPH PEUICHHUH CTEPEOMETPUUYECKUX
3ajady;

U3BJIEKaTh, MPEOOpPa30BbIBaTh U HMHTEPHPETUPOBATH HH(OpPMALHIO O
OPOCTPAHCTBEHHBIX T€OMETPHUUECKHX (UTypax, MPEICTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

NPUMEHSTh TIOJIYYCHHBIC 3HAHUS Ha TPAKTHKE: CPAaBHUBATh U
aHaAJIM3UPOBATh peajbHbIE CUTYAIMH, MPUMEHATh W3YUYCHHBIC MOHITHS
B TMpoliecce TOMCKA pPEIICHHsS MaTeMaTH4YeCKH CHOpMYyITUPOBAHHOM
npoOJIeMbl, MOJEIUPOBATh pealbHbIE CUTYallUd Ha S3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C MCIIOJIb30BaHUEM
reOMETPUYECKUX TOHSATHI M TeopeM, ammapara airedpbl, pemarb



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

MMETh TpeACTaBiICHUsS 00 OCHOBHBIX 3Tamax pa3BUTHS F€OMETPUU Kak
COCTaBHOM 4YacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K koniy 11 kinacca oOyvaromuiicst HAy9uTCS:

CBOOOJIHO ONEPUPOBATH MOHITUSMH, CBSI3aHHBIMU C LIWJIUHIPUYECKOM,
KOHUYECKON M c(hepuvecKol MOBEPXHOCTSAMHU, OOBSICHATH CIOCOOBI
MOJIYYEHUS;

OTMEpUPOBATh TOHSATUSAMH, CBSI3aHHBIMM C TeJaMH  BpalleHUs:
UJIUHIPOM, KOHYCOM, Cpepoil U 1IapoMm;

pacno3HaBaTh Teia BpaileHus (LWIMHIP, KOHYyc, chepa W 1miap) u
OOBSICHSITH CITOCOOBI MOJTYUYCHHUS TN BpaIllCHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIYHCIISITh BEJIUUMHBI AJIEMEHTOB MHOTOTPAHHHKOB U TEJ BpalleHUs,
00BEMBI U TUIONIAU MTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BpallleHUs,
TEOMETPUYECKUX TEJI C TPUMEHEHHEM (HOpPMYIT;

CBOOOJIHO OMEPHUPOBATH IMOHATHSIMHU, CBSI3aHHBIMU C KOMOWHAIMSMU
TeJI BpalleHUs U MHOTOTPAHHHKOB: MHOTOTPAHHHWK, BIMCAaHHBIA B
chepy U ormMcaHHbIN 0KOJI0 cepsl, chepa, BMUCaHHAS] B MHOTOTPAHHUK
WJIM TEJIO BpallleHUS;

BBIYUCIISITh COOTHOIICHHS MEXIY TIUIOMIAISIMU TIOBEPXHOCTEH W
00BEMaMHU TTOTOOHBIX TEJI;

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

U3BJIEKaTh, WHTEPHPETUPOBATH M MPeoOpa3oBbIBATH HHPOPMAIUIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpPeICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUYECKUE 3aJaul Ha BBIUYMCICHUE VYIJIOB MEXIY
OPSMBIMA M IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSSHUA OT TOYKH IO
IJIOCKOCTH, B II€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/a IPH PEILLICHNH;

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

BBITIONHATh W300paKEHHMs]I MHOTOTPAHHUKOB U TN BpAIECHUS TPHU
NapajuIeIbHOM [EPEHOCE, LEHTPAJIbHOM CHUMMETPUHU, 3€PKAIBHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOU, IpeoOpa30BaHus MOA00MS;
CTPOUTH CEUEHHS] MHOTOTPAHHUKOB U TE€JI BpAILICHUS: CEUYEHUs
HUIMHApa (mapauiebHO W NEPHEHIUKYJISPHO OCH), CEUYECHHs] KOHYyca
(mapasnienbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CCUCHUS
niapa;

UCIIOJIb30BaTh METOJbl MOCTPOCHHSI CEUEHHI: METOJ CIEI0B, METO]
BHYTPEHHEr0 NPOEKTUPOBAHUS, METO/]I IEPEHOCA CEeKYIIEeH MIIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHHUS;

NPUMEHSTh T€OMETPUUECKHIE (DAKTHI TSI PEIICHHS] CTEPEOMETPUIECKUX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS
MIPYMEHEHHMS 3a71aHbl B SIBHOW U HESIBHOU (hopMe;



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

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

NPUMEHSATh MOJYYEHHbIE 3HAHUA HA MPAKTUKE: CPaBHUBATH,
AHAIU3UPOBATh M OLECHMBATh pEaJbHbIC CHUTYyallud, MPUMEHATH
W3YUYEHHBIE MOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MOUCKA PELICHUS
MaTeMaTU4YeCKH  CHOPMYJIUPOBAHHOM  IPOOJIEMBI, MOJIEIUPOBATH
peanpHbIE CUTYyallUd Ha S3BIKE T€OMETPHUM, UCCIEA0BATH ITOCTPOCHHBIE
MOJENHN C HCHOJb30BAHUEM T€OMETPUUECKUX IOHATHM U TEOpEM,
annapara anreOppl, peliaTth MpakTUYeCKUe 3a/Jayud, CBS3aHHBIE C
HaXO0XJIECHUEM F€OMETPUUECKUX BEIUYUH;

UMETh MpeACTaBIeHUs] 00 OCHOBHBIX 3Talax pa3BUTHUS T'€OMETPHUM 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
Bekrtopsl 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, IIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHHS Ha
PHUCYHKE IIJIOCKOCTH,
napayuieNbHbIX TPSIMbIX
(OTpe3KOB), CepeMHBI
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 CIE/ICTBUS 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
napajuieIbHON JTaHHOU
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 HCCJIEIOBAHHE,
CBsI3aHHEIE C
PacIoyIOKEHUEM MPSIMBIX B
MPOCTPAHCTBE

30

[TonsiTHs: napanienbHOCTh
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 napasuieabHbIX
IIJIOCKOCTEM: O
MapajyiebHOCTH MPSAMBIX
nepeceyeHus npu
MEPECEYEHHUH JIBYX
napajuIeNbHbIX TIOCKOCTEH
TpeThen

37

CBoiicTBa napayIenbHbIX
TIJIOCKOCTEM: 00 OTpe3Kax
napajuieNbHbIX TPSIMBIX,
3aKJIIOUYEHHBIX MEXKIY
napayiebHbIMU
IJIOCKOCTSIMU; O
MepeceyeHUH MPSMOii ¢
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
MPSAMOYTOJIbHOM

MapajienenuIesie

42

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

43

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

44

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

45

IInockoctu n
MEPIICHANKYIISIPHBIE UM
MpsIMBbIE 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,




MIPU3MBI, IPABUIIBHOU
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€ pacronoxeHue
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/IC 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 pabora
"Tena u NOBEPXHOCTH
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
3aJ1auM, 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

ITonoOHsIE TENA 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 3aJa4dn
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
3HaHuil: "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




MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI IPOrPaMMBbI Cpe/IHero

pe3yJabTara 0011ero 00pa3oBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUKA, MPAMAs], IJIOCKOCTh
7.2 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX IPU PEIICHHH TCOMETPHUSCKUX 3a/1a4
7.3 OnepupoBaTh MOHATHUAMU: MAPALICITBHOCTD U MIEPICHANKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH
7.4 KnaccudummupoBaTs B3anMHOE pacIoyioKeHUE MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE
75 OnepupoBaTh MOHATHAMH: ABYTPAHHBIM YTOJI, TPaHU ABYTPAHHOTO YIiia, peOpo JABYIPAHHOTO YIJIa, JTMHEHHBINA
yroJ IBYTPaHHOIO yIJia, TpagycHas Mepa JBYTPaHHOIO yria
76 OnepupoBaTb NOHSTHUAMU: ) MHOTOTPAaHHHUK, BBIMYKJIBIH U  HEBBINYKJIbII MHOTOTPAaHHHUK, 3JIEMEHTHI
MHOTOTpaHHHKA, MPAaBUIbHBI MHOTOIPAHHUK
1.7 Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOI'PAaHHUKOB (MMUpaMuaa, Ipu3Ma, MPsSMOYTOJIbHBIN Hapaienenumes, Kyo)
78 Knaccuduimposare MHOTOTpaHHUKH, BbIOWpas OCHOBaHUS Ui KiacCU(UKAUUU (BBIMYKJIbIE U HEBBITYKIIbIE
' MHOTOTPaHHUKH, MPABUIbHBIE MHOTOTPAHHUKH, MIPSIMbIE U HAKJIIOHHBIC TTPU3MBI, MapaljieenueIbl)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIasl NIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
7.10 OOBACHATH MPUHIIMITBI TOCTPOCHUS CEUEHUH MHOTOTPAHHUKOB, UCIIOJIB3YS METOJ CIIEI0B
711 CTpouTh ceueHUs MHOTOTPAHHIKOB METOJIOM CJIEJIOB, BHITMIONTHSITH (BBIHOCHBIE) TUIOCKHAE YEPTEXKH U3 PUCYHKOB
' MPOCTHIX 00BEMHBIX (PUTYD: BUI CBEPXY, COOKY, CHU3Y
7.12 Pemarp 3amaun Ha HaxoXACHHE TEOMETPUYECKHX BEIWYMH MO oOpasliaM WM anroOpuTMaM, MPUMEHSS




HU3BCCTHBLIC AHAJIUTUYCCKUC MCETOJAblI IPHU PCUHICHHU CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BbBIYUCIICHUC
paCCTOHHI/Iﬁ MCKAY ABYMA TOYKaAMU, OT TOUKHU OO HpHMOﬁ, OT TOYKHUIO INIOCKOCTHU, MCKIY CKPCIIHNBAIOIIUMUCSH
IMPAMBIMHA

Pemate 3aa4i Ha HaXO0XJICHUC TI'COMETPUUYCCKUX BCJIWYHH II0 06pa3uaM HJIN aJropurMaM, IPUMCHSAA
N3BCCTHBIC AHAJIMTUYCCKHUEC MCTOABI TP PCIICHUHN CTAHAAPTHBIX MAaTEMATHUYCCKUX 3a4a4 Ha BbIYMCICHUEC YI'TIOB

7.13
MEXKy CKpPELIMBAIOIIMMUCSA IPSAMBIMH, MEXKIY HPSAMON M IIOCKOCTBIO, MEXIY IUIOCKOCTSMHM, JBYTPaHHBIX
YTJIOB
714 Boruncnsate 00bEMBI M IJIOIIA[M MOBEPXHOCTEH MHOTOTPAaHHUKOB (IpHU3Ma, MUpamMuAa) ¢ HPUMEHEHUEM
' (hopMyI1, BBIYUCIATH COOTHOIICHUS MEX Y TUIOMIAIIMU TIOBEPXHOCTEHN, 00bEMaMu MOI00HBIX MHOTOTPAHHHUKOB
715 OnepupoBaTh NOHATHAMHU: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U INIOCKOCTh CUMMETPHUH, LIEHTP, OCh U
' IJIOCKOCTh CUMMETPUU (UTYPBI
716 W3Bnekarb, mpeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HMH(OPMAILMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX
' ¢burypax, IpeJaCTaBICHHYIO Ha YepTexkax U PUCYHKaX
717 [IpumensaTs reomerpuueckre GakThl I PEUICHHUS CTEPEOMETPUUYECKUX 3a]ad, MPEANOaraioiux HECKOJIbKO
' 1IaroB peLIeHus], €CIIU YCIOBUS IPUMEHEHHUS 3aJIaHbl B ABHOU (opMme
718 [IpuMeHsTh pocTeiire NPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMbI IIPU PEILICHUH
' CTEPEOMETPUUYECKHX 3a]1a4
719 [IpuBOUTE mpHUMEpPbl MAaTEMATHUYECKHX 3aKOHOMEPHOCTEM B NPHUPOAEC M KU3HHU, PACHO3HABATH NPOSBIICHUE
' 3aKOHOB T'€OMETPUU B UCKYCCTBE
[IpuMeHsTh MOTyYEeHHBbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEATIbHBIE CUTYallud U MPUMEHATh U3YUEHHbBIE
MNOHSTHUSI B TIPOIECCE MOMCKA pEeIIeHUs MaTeMaTU4ecKu CHOpPMYyIMPOBAHHON MPOOJIEMBbI, MOJACIHPOBATH
7.20 peallbHble CUTyallUM Ha A3bIKE TE€OMETPUHU, HCCIEAOBaTh IIOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM

TCOMCTPUICCKHUX MOHATUH U TCOPECM, allIapara anre6pbl, peuiatb IPAKTHYCCKHEC 3ala4H, CBA3AHHLIC C
HaXO0XKIACHUEM I'€COMCTPHUICCKUX BCIINYUH




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CpeHero
LA 0011ero oopa3oBaHus
pe3yJabTaTa
6 I'eomerpust
OmnepupoBaTh TMOHATHAMH: IWIIMHAPHYECKAsT TOBEPXHOCTh, OOpa3yoIue HIMHIPHYECKONW MOBEPXHOCTH,
6.1 HWIMHIP, KOHHWYECKas TIOBEPXHOCTh, OOpa3ylomnue KOHUYECKOW TOBEPXHOCTH, KOHYC, cdepuieckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenust (MUIMHIP, KOHYC, cdepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TNl BPAIICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U II0CKOCTH
6.5 OnepupoBaTh TMOHSATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTAa, BBICOTA CETMEHTa, IIAapOBOM CJIOM,
' OCHOBAaHUE I1apOBOTO CJI0S, BBICOTA IIAPOBOTO CJIOS, IIAPOBOI CEKTOP
6.6 Boruncnsate 00bEMBI U TIIOIIAIU IOBEPXHOCTEH TEN BpallleHUsl, FTEOMETPUUECKUX TeJ C MPUMEHEHHEM (hopmMyI
6.7 OnepupoBaTh NOHATUSIMU: MHOTOIPAHHUK, BIMCAHHBIN B cpepy U ONMMCaHHBIN 0KOJIO cepsl, cepa, BIucaHHAS
B MHOTOTPaHHUK WJIH TEJIO BpalICHUS
6.8 BbIyncnsaTh COOTHOLIEHUS MEKIY TUIOLIAIIMH MTOBEPXHOCTEH U 00bEMaMU MOI0OHBIX TeJ
6.9 N300paxkats n3ydaembie GUTYPHI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BoInosiHATh (BRIHOCHBIC) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHUZY;
CTPOUTH CEUEHUS TEJ BpalleHUS
6.11 W3Bnekatb, MHTEPOIPETUPOBATH U MPEOOPa30BHIBATH WH(MOPMALUIO O MPOCTPAHCTBEHHBIX T€OMETPHYECKUX
' ¢burypax, mpeJCcTaBICHHYIO Ha YepTexkaX U PUCYHKaX
6.12 [IpumensaTh reomeTpuyeckue (akThl AT PElIeHUs CTEPEOMETPUUECKUX 3a7ad, MPEeanoJiararoliiux HECKOJbKO




[IaroB PelIeHHs, €CIIM YCIOBHsI IPUMEHEHU 3a/IaHbl B SIBHOM (opme

6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBINOJHSATE SHCTBUSI CIIOKECHUSI BEKTOPOB, BBIYMTAHUSI BEKTOPOB M YMHOKEHHS BEKTOpa HA YUCIIO, OOBICHSTD,
' KaKMMH CBOMCTBaMHU OHHU 00J1aJat0T
6.15 [TpuMeHsTh MPaBUJIO MapaieNenuie/ia NPy CIOKESHUH BEKTOPOB
OmnepupoBaTh MOHATHSMU: JCKAPTOBBI KOOPJMHATHI B MPOCTPAHCTBE, BEKTOpP, MOMAYJIb BEKTOpa, PaBEHCTBO
6.16 BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MKy BEKTOPAMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC U
KOMILJIAaHAPHBIC BEKTOPBI
6.17 Haxoqute CcymMMy BEKTOPOB M TPOM3BEJCHHE BEKTOpPAa HAa YHCIO, YrOJl MEXOy BEKTOPaMH, CKaISIpHOE
' MPOM3BEICHNE, PACKIIA/IBIBATh BEKTOP MO JABYM HEKOJUTHHEAPHBIM BEKTOpaM
6.18 3amaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT
6.19 PemaTe mpocreiinye reoMeTpUUeCcKre 3a1a41 Ha MPUMEHEHHE BEKTOPHO -KOOPJMHATHOTO METO/1a
6.20 PemaTp 3amaum Ha JOKa3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHWH M HAXOXKJICHUE F€OMETPUUECKUX BEIHMYUH IO
' oOpasiaM WIn aaropuTMam, IPUMEHSS H3BECTHBIE METO/IBI TIPH PEICHUH CTAHJAPTHRIX MAaTEMaTHYECKUX 3a/1a9
6.01 [TpumeHATs MpOCTEHINe MPOrpaMMHBIE CPEICTBA U AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMbI NP PELICHUH
' CTEPEOMETPUYECKHUX 3a/1a4
6.22 [TpuBOUTE MpPUMEPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEHl B NPHPOJE M JKU3HM, PACIIO3HABATH IPOSIBICHUE
' 3aKOHOB I'€OMETPHHU B HCKYCCTBE
[TpuMeHATH TOTy4eHHBIC 3HAHHS HA TPAKTHKE: aHAJM3HPOBATH PEAsIbHbIC CUTYallUH M NMPUMEHATh H3Y4YCHHBIC
MOHATHS B IMPOILIECCE IOWCKA PEIICHHS MaTeMaTH4ecKH C(HOPMYIUPOBAHHOW MpPOOIEMBI, MOJEIUPOBATH
6.23 peanbHBIE CHTyallud Ha S3bIKE T'€OMETPHUH, HCCIEIOBAaTh IIOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM

TCOMCTPUYICCKUX MOHATUU U TCOPCM, alllapara anre6pLI, peliaTb IPAKTHYCCKHUC 3ajadu, CBA3AHHBIC C
HaXO0XKXJACHUCM I'COMETPUICCKUX BCINYNH




IPOBEPAEMBIE 3JIEMEHTBI COAEP) KAHUA

10 KVIACC

Kox
4

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

7.1

OCHOBHEIC IOHATHS CTCPCOMETPHUH. TOqKa, npsamas, rmiIo0CKOCTb, ITPOCTPAHCTBO. IToHsTHE 00 AKCHOMATUYECKOM IMOCTPOCHUHN
CTCPCOMETPHUHN: aKCUOMBI CTCPCOMCTPUU U CICACTBUA U3 HUX

7.2

B3anmHOe pacmoniokeHuEe TPSIMBIX B TMPOCTPAHCTBE: MEPECEKAIOIINUECs, MapauIeIbHBIe W CKPEIIUBAIOIINECS TPSIMBIC.
[TapamienpHOCTh NPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapaJuICIbHbBIE MPSAMBIE B IPOCTPAHCTBE, MAPAILUIEIBHOCTh TPEX
MIpsAMBIX, MIapaJICIIbHOCTD pr[MOfI A INIOCKOCTH. YTIBIC COHAIpaBJICHHBIMU CTOPOHAMM, YIroJl MCEXAY NOpsSAMBIMHU B
npoctpancTtBe. [lapaiienbHOCTh  IUIOCKOCTEH: MapajuiesibHbIE IIOCKOCTH, CBOWCTBAa MapaUICNbHBIX IJIOCKOCTEH.
[Ipocreiire npocTpaHCTBEHHbIE (PUTYPHI HA MIIOCKOCTH: TETPadIp, KyO, napajiesenumnes, NoCTpOeHue CeUeHNun

7.3

[lepneHIUKyYIApHOCTh MPAMON M TUIOCKOCTH: MEPHEHAUKYISIPHbIE TpSMble B MPOCTPAHCTBE, MPSMBbIE Mapajljie/bHbIE U
MEPHeHIUKYIApHbIE K IUIOCKOCTH, TPU3HAK MEPHeHIUKYIIPHOCTH NPSIMOH M IUJIOCKOCTH, TeopeMa O MpsSMOi
MEPIEeHIUKYIIPHON MIOCKOCTH. YTIIbI B MPOCTPAHCTBE: YrOJI MEXKY IPSIMON U IJIOCKOCTBIO, IBYTPAHHBIN YTOJ1, JIMHEUHBIH
yros AByrpaHHoro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOHU 10
IJIOCKOCTH, MPOEKIHs (Urypsl Ha MIOCKOCTh. [lepneHAuKyIspHOCTh IMIOCKOCTEH: MPU3HAK MEPIEeHIUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKYIsIpax

7.4

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHHUKA, BBIIYKJIbIE U HEBBITYKIIbIE MHOTOTPAHHUKH, pa3BEPTKa
MHoOrorpaHHuka. Ilpusma: Nn-yronpHas nmpusma, 'paHd U OCHOBAHMs NPHU3MBI, MpsMas M HAKJIOHHas MPU3MBblL, OOKOBas U
I0JIHAsI TOBEPXHOCTH Mpu3Mbl. [lapauienenunesn, npsMOyroJibHbIN Napaienenune] 1 ero coiicta. [lupamuaa: n-yronbHas
NUpaMyja, TpaHM W OCHOBAaHUE MNUpaMUIbl, OOKOBas W IOJHAs IOBEPXHOCTb IMUPAMUABI, MPAaBUIbHAs U yceuEHHas
nupaMpa. DJNeMEHThl NMpU3Mbl W HHpamujbl. [IpaBuiibHbIE MHOTOIpDAaHHHMKH: TOHSTHE MPAaBUIBHOTO MHOTOTPAaHHHKA,
NpaBUJbHAs TNpHU3Ma M TpaBWIbHAas NHUpaMuja, IMpaBUIbHAs TPEYroJibHas NHpaMHUIa U TPABUWIBHBIA TeTpa’ap, KyoO.
IIpencraBieHne 0 NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa3p, JOAEKadAp U uKocasapyrue CedeHus Mpu3Mbl U TUPaMUIbI




CI/IMMeTpI/IH B NPOCTPAHCTBC: CUMMCTPUA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B IApaMUIax,

73 napajuiesenuIeax, paBuiIbHbIX MHOIOTPaHHUKAX
Bbrunicienue 351€MEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yriael. [lmomans OOKOBOM IMOBEPXHOCTH U IOJHOM
76 MIOBEPXHOCTU NPSAMON MPHU3MBbI, IUIOIIAJb OCHOBaHHWM, TeopemMa O OOKOBOW MOBEPXHOCTH MpsiMod mnpusmbl. [lnomansb
' OOKOBOM MOBEPXHOCTU U MOBEPXHOCTH NMPABUIBHON MUPaMUIbL, TEOPEMa O IUIOIIAAU yced€HHOW nupamuabl. [lonarue 06
00bvéme. O0BEM nHUpaMuIbl, IPU3MBbI
1.7 [Tono6Hble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOIIAASIMU TIOBEPXHOCTEN, 00BEMaMH MOJOOHBIX TE
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
6 I'eomeTpust
6.1 [Hunuuaapudeckass MOBEPXHOCTh, 00pa3yroIKe LMINHAPUUYECKOW MOBEPXHOCTH, OCh LMIMHIPUYECKON MOBEPXHOCTH.
' Hunuuap: ocHoBaHUs ¥ OOKOBasi IOBEPXHOCTh, 00pa3yrolias U 0Ch, IJIONA/lb OOKOBOH U MOJHOW NOBEPXHOCTH
Konnueckas noBepxHOCTb, 00pa3yronue KOHMUECKON OBEPXHOCTH, OCh U BEpILIMHA KOHNYECKOH noBepxHocTH. Konyc:
6.2 OCHOBaHME M BeplIMHA, oOpasyromias M OCh, IUIOMIAJb OOKOBOW M IOJHON IOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyroliue 1 BbICOTa, OCHOBAHUS U OOKOBAsi IOBEPXHOCTh
6.3 Ccepa u map: HeHTp, paguyc, 1uaMerp, IO lb OBEPXHOCTH chepbl. B3anMHoe paciiosioxkeHue chepsl U MI0CKOCTH,
KacaTeJbHasl IJIOCKOCTh K cdepe, mIouaas chepsl
6.4 N306pakeHue Ten BpallleHHsl Ha MII0CKOCTU. Pa3BépTka UIMHApa U KOHYyca
6.5 KomOuHanmu Ten BpalleHUs: ¥ MHOTOI'PAaHHMKOB. MHOIOIpaHHMK, ONUCaHHBIN OKojo cdepbl, cdepa, BIUCAaHHAS B
MHOT'OTPaHHUK, UJIU TEJIO BPAILCHUS
6.6 [Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBa 00BbEMOB Teisl. Teopema 00 00BbEME MPAMOYTOJILHOTO Mapajulesenunena 1

crneactBus u3 He€. OO0BEM HMIMHApa, KoHyca. O0bEM I1apa U IIomaab chepsl




6.7 [TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHUST MEXTY IIOIIAIMU TIOBEPXHOCTEH, 00bEMaMU TIOJJOOHBIX TET
6.8 Ceuenust muIMHIpa (MapajyieIbHO U MEPHEHIUKYJISPHO OCH), CEUeHUs KOoHyca (MapajuleIbHO€ OCHOBAaHUIO H
' MIPOXO/IALIEE Yepe3 BEPLIMHY), CEUEHUSI Lapa
Bexrop Ha miockocty M B mnpoctpaHcTBe. CJ0KEHHME UM BBIYMTAHUE BEKTOPOB. YMHOXKEHUE BEKTOpa Ha YHUCIO.
6.9 Pasnoxenne Bekropa 1mo TpéM HEKOMILIaHApHBIM BeKkTopaM. [IpaBuiio napaimenenunena. Pemenue 3a1ad, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpsimoyronpHasi cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunatel Bektopa. [Ipocreitine 3amaun B KOOpIHWHATaX.
6.10 VYron mexnay Bekropamu. CkalspHOE NMPOU3BEACHUE BEKTOPOB. BhIuncieHne yrioB MEXy MPSMBIMHU U IUIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPH PEIIEHUH F€OMETPUYECKUX 3a]a4




INPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA3OBATEJBHOM ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHHUSI OCHOBHOI 00pa30BaTeIbHOI
NporpamMmbl cpeaHero oouero oopa3oBaHus

Bnagenue wMeronamMu J10Ka3aTenabCTB, AIrOpUTMaMU peUIEHMs 3ajJad; yMeHue (opMylupoBaTth U
ONEepUpOBaTh TMOHATUSAMU: OIpEAeIeHHe, AaKCcuoMma, Teopema, CJEJICTBHUE, CBOWCTBO, MpPU3HAK,
JI0Ka3aTeNbCTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKU; NMPUMEHSTh UX; yMEHHE (OpMyIHpoBaThb OOpaTHOE U
MIPOTUBOIMOJIOKHOE  YTBEP)KJIEHHE, NPUBOIUTH TPUMEPHl W KOHTPIPUMEPBI, HCIOIb30BaTh METO
MaTeMaTH4YeCKOW MHIYKIMU; MPOBOIUTH JOKa3aTeldbHbIE PACCY)KJEHHUS MPH PEUICHUH 337ay, OLEHUBATh
JIOTUYECKYIO MPABUIILHOCTh PACCYyXICHUN; YMEHHE ONIEpUPOBATH MOHATHUSAMH: MHOKECTBO, TTOJMHOKECTBO,
omnepanuy HaJ MHOXECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar Iy ONHCaHUs
pEeaIbHBIX MPOLIECCOB U SBJICHUM U MPHU pEHIeHWH 3ajady, B TOM YHUCIE U3 APYrUX y4EOHBIX MPEIMETOB;
YMEHHE OIEepUpoBaTh MOHATUSAMU: Tpad, CBA3HBIN Tpad, AepeBo, LUK, I'pad Ha IIJIOCKOCTH; YMEHHE
3a/1aBaTh U OMHUCKHIBATh rpadbl pa3IMYHBIMU CIOCOOAMU; UCII0JIb30BATh I'padbl MPU PELICHUH 3a/1a4

VYmenune OIICpHUPOBATh INOHATHAMHU: HATypaJlbHOC YHCJIO, LEJI0€ YUCIIO, CTCIICHb C LCJIBIM ITOKA3aTCJIEM,
KOpPC€Hb HaTypaHBHOﬁ CTCIICHU, CTCIICHb C pPalMOHaJIbHBIM IIOKA3aTCjIEM, CTCIICHL C I[eﬁCTBI/ITeJIBHBIM
IIOKa3aTcCJiICM, .]'IOl"apI/I(bM quciia, CHHYC, KOCUHYC U TAHI'CHC IIPOMU3BOJIBHOTO YMCJIa, OCTATOK I10 MOAYJIHO,
padluOHAJIBHOEC YHCJIO, HUPPANUOHAIBHOC YHUCIIO, MHOXECTBA HATYPAJIbHBIX, MLCJIbIX, pPAallMOHAIbHBIX,
HeﬁCTBHTCHLHLIX YHUCCJI; YMCHHUC HCIIOJIb30BATh IMPU3HAKHU ACIIMMOCTH, HauMEHbBIIHNH 06H.IPII>1 JCIIMTCIIb U
HanMCHBIICC O6I_I_ICC KpaTHOC, aJIlOPUTM EBxnmupaa IIpu pCHICHUN 3aaa4d; 3HAKOMCTBO C pPa3JIMYHbBIMU
IMO3UIIUOHHBIMU CHUCTEMAMH CYUUCIICHUA; YMCHUC BBLIIIOJIHATH BbIYHCIICHHUC 3HAYEHHH W npeo6pa3013aHI/I;1
BLIpa)I(eHI/Iﬁ CO CTCIICHAMU U HOFapI/Iq)MaMI/I, npeo6pasoBaHHs[ ,[[pO6HO'paI_II/IOHaJ'IBHBIX B]':»Ipa)KeHPIfI; YMCHHC
ONCpUpPOBATh  TOHATUAMU: TOCICAOBATCIBHOCTD, apI/I(I)MCTI/I‘{eCKaH nporpeccus, reoMeTpuicCKas
Iporpeccusd, OCCKOHEYHO y65113a101ua;1 reoOMCTPpHUICCKAA IIPOrpeCcCusi; YMCHUC 3aaaBaTb




MOCIIEIOBATEIBLHOCTH, B TOM YHUCIIE C IIOMOUIBIO PEKYPPEHTHBIX (JOPMYIT; YMEHHE OTIEPHPOBATH TOHATHIMHU:
KOMIUIEKCHOE YHCIIO, CONpPSDKEHHBIE KOMILJIEKCHBIE YMCIAa, MOAYJIb M apryMEHT KOMIUIEKCHOTIO 4YHCIIa,
(dopma 3amucu KOMIUIEKCHBIX YMCeNl (TeoMeTpudecKas, TPUrOHOMETpUYecKas M ajredpamyeckas); yMeTh
NPOM3BOJUTH  apU(PMETHYECKHe JEHCTBHS C KOMIUICKCHBIMH  YHCIAaMH;, [PHUBOAUTH IPUMEPHI
WCIIOJIb30BAHMSl KOMIUIEKCHBIX YHCEN;, ONEepUpOBaTh MOHATUSAMHU: MaTpuia 2x2 u 3x3, ompenenureib

MaTpHIbl, TCOMETPUUECKHUI CMBICIT OTIPEAETUTENS

Ymenue ONCpUpOBaTh IMOHATHUAMH: pPALUOHAIBHBIC, HWPpPAOUOHAIBHBIC, IIOKA3aTCIbHBIC, CTCIICHHBIC,
J'IOl"apI/I(bMI/ILIeCKI/IG, TPUTOHOMCTPHYCCKUEC YPABHCHUA W HCPABCHCTBA, UX CUCTEMbI; YMCHHUEC OIICPHUPOBATH
TOHATUAMMU: TOXKICCTBO, TOKACCTBCHHOC npe06pa303aH1/1e, YpaBHCHHE, HEPABCHCTBO, CUCTEMA ypaBHeHI/Iﬁ
U HCPABCHCTB, PAaBHOCHUJIIBHOCTH ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTEM;, YMCHHEC pPCIIaTb YPaBHCHU,
HEpPaBCHCTBA U CUCTEMBI C ITIOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peiiaTth YpaBHCHNA, HCPpAaBCHCTBA U CUCTEMBI C
mapaMETpoM; MPHUMEHATE YpaBHCHUA, HEPABCHCTBA, UX CUCTEMBI I PCIICHUA MATECMATHUYCCKUX 3adad U

3a/1a4 U3 pa3IMUHbIX 00JIacTel HAYKU U PeaTbHOM KU3HU

YMenue omnepupoBarth MOHATHUSAMH: (YHKIMS, YETHOCTh (YHKIHMHM, MEPUOAUYHOCTh (PYHKINH,
OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKITUH, SKCTpEMYM (PYHKIIMH, HanOOJbIIIEe U HANMEHbIIICE
3HaueHus1 QYHKIMM HA MPOMEXKYTKE, HENmpephiBHAas (YHKLHSA, aCUMOTOTHI rpaduka (QyHKUIWHU, TepBas U
BTOpas MPOM3BOAHASA (PYHKIHUU, FEOMETPUYECKHA M (DU3MUYECKUN CMBICI MPOU3BOJHOM, MepBooOpa3Has,
OTpeNeNEHHBI HHTErpaj; yMEHHEe HaXOJWTh acCUMOTOTHI rpaduka (YHKIUH; yMEHUE BBIYUCIATH
IPOU3BOJHBIE CYMMBI, IMPOU3BEICHMS, YaCTHOTO U KOMIIO3UIUHM (YHKUUNA, HAXOIUTh YpaBHEHUE
KacaTeJbHON K rpaduky (QyHKUMU; YMEHHE HAXOIUTh MPOU3BOJHBIC 3JEMEHTAPHBIX (DYHKIUI; yMEHHE
UCIIOJIb30BaTh MPOU3BOJHYIO JIsi HCCeNoBaHUS (YHKIMI, HAXOJUTh HAWOOJbIINE W HAUMEHBIINE
3HaueHUs (YHKUUN; CTPOUTH TIpadK MHOTOYJICHOB C HKCIIOJIb30BAaHHEM armapara MaTeMaTH4ecKoro
aHaJIM3a; MPUMEHATh MPOU3BOJAHYIO IJISl HAXOXKJIEHUS HAWIYUIIEro pPeuIeHUs B MPUKIAJHBIX, B TOM YHCIIE
COIMANIbHO-9KOHOMHMYECKUX U (PU3MUECKHUX 3a7adax; HaXOJUTh TUIOMIATU U 00BbEMBI GUTYp C MOMOIIBIO
UHTETpasa; MPUBOJUTH MpPUMEpPhl MAaTEMaTHYECKOTO MOJEIMPOBAHUS C MOMOIIBI0 MU (hepeHIInaTbHBIX
ypaBHEHUH




YMeHue omnepupoBaTh MOHATUAMHU: Tpaduk (GYHKIUH, OOpaTHas (QYHKIHS, KOMIO3MIMA (DYHKIIHIA,
AMHEWHas QYHKOUS, KBaApaTuyHas (DYHKOMS, paluoHalbHass (QYHKOUS, CTENeHHas (YHKIHA,
TPUTOHOMETpHUYEeCKHe (YHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIUHM, T[OKa3zaTelbHAas W
norapupmuueckas (QyHKIMHM; yMEHHE CTPOWTh TpauKH HW3YYCHHBIX (YHKUWH, BBIIOJHSITH
npeobpazoBanus rpaduKoB (YHKIUH, UCTIOJIB30BATh TPAQUKU UISI U3yYEHUs MTPOIIECCOB M 3aBUCUMOCTEH,
MIpH PEIICHUH 3a/1ad U3 IPYruX y4eOHBIX MPEMETOB | 3334 U3 PEaNbHOM )KU3HM; BBIpaKaTh (GopMynaMu
3aBHCHMOCTH MEXIY BEIIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U TpapuKu (QYHKIMIA [T PEIICHHs YpaBHEHHIH,
HEpaBEHCTB W 3a/la4 C HapameTpamu;, M300pakaTb Ha KOOPAMHATHOW TIOCKOCTH MHOYKECTBA PEUICHHUN

YpaBHEHHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 3aJaud pPa3HbIX THUIOB (B TOM YHCJIE€ Ha MPOLEHTHI, JIOJW WU YacTH, Ha
NBUXKEHHE, paboTy, CTOUMOCTh TOBAapOB M YCIyr, HAJIOTH, 3aJaud U3 OOJIACTH YIpaBJICHUS JUYHBIMU U
CceMEMHBIMU (PMHAHCAMH); COCTABIIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI [0 YCIOBHUIO
3a/lauM, MCCIEA0BaTh IOJYYEHHOE pEIIeHWEe U OLEHUBATh MPaBAONOJ0OHOCTh PE3YyIbTATOB; YMEHUE
MOJIEIMPOBATh pEAJbHbIE CUTYyallUM Ha SA3BIKE MAaTEMAaTHKH; COCTaBIISATh BBIPAXKEHUS, YpPaBHEHUS,
HEpPABEHCTBA U UX CUCTEMBI IO YCIOBHUIO 33Ja4d, MCCIEA0BATh MOCTPOCHHBIE MOJEIHN C MCHOJIb30BAaHUEM
anmnapara ajiredpbl, HHTEPIPETUPOBATH MMOJTYUYEHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATUAMU: CpefHee apudmMeTrnyeckoe, MeauaHa, HauOoJbllee U HaUMEHbIIee
3HAUeHUs, pa3Max, IUCIepCUs, CTaHJApPTHOE OTKJIOHEHHWE YHCIOBOrO HabOpa; yMEHHE W3BIEKATh,
UHTEPIPETUPOBaTh MHGOpPMAIMIO, MpPEACTaBICHHYI0 B TalnMIlax, Ha JAuarpaMmax, rpadukax,
OTpPaXaloIIyI0 CBOMCTBA pPEaJbHBIX IMPOLIECCOB M SBICHUI; MPEACTaBIATh MHPOPMALMIO C MOMOIIbIO
TaONMUIl U JAUarpaMM; HCCIeA0BaTh CTATUCTUYECKHUE JaHHBIC, B TOM YHCJE C MPUMEHEHHEM TpadUuiecKux
METOJIOB M JJIGKTPOHHBIX CPEICTB; rpadUuecKd HCCIeIOBAaTh COBMECTHBIE HAOMIOJCHHS C MOMOIIBIO
yarpamMM pacceuBaHus U IMHEHHON perpeccuu

YMeHue omnepupoBaTh MOHATHSIMU: CIydallHBIA ONBIT M CllydailHOE COOBITHE, BEPOSTHOCTH CIIy4aifHOTO
COOBITUS; YMEHHE BBIYUCIISATH BEPOSITHOCTh C HCIHOJIb30BAHHEM TpaUUecKUX METOJIOB; NPHUMEHSTh
(bopMyIbl CIOXKEHUS U YMHOXEHHUs BEPOATHOCTEH, GopMyny MOIHON BeposTHOCTH, Gopmyny bepnysmin,




KOMOMHATOpHbIE (PAKTBI ¥ (POPMYJIBI; OLICHUBATH BEPOSITHOCTU PEATbHBIX COOBITHI; YMEHHE OTEPHPOBAThH
NOHATUSMH: CITydaifHasi BEJIMUMHA, pacTIpe/IeIeHue BEPOSTHOCTEH, MAaTEMAaTHIECKOE OXKHIAaHHUE, JUCIICPCUs
¥ CTaHJAPTHOE OTKJIOHEHHUE CITyYallHOUW BENMYMHBI, (YHKIIMH pacTpe/ieieHusI U TUIOTHOCTH PaBHOMEPHOTO,
MIOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpelesieHuil; YMEHHE WCIOJb30BaTh CBOWCTBA HM3YYEHHBIX
pacripenieieHuil JUIs pemieHusl 3aaad; 3HAKOMCTBO C TOHSATHUSMH: 3aKOH OOJIBINMX YHCEN, METOJIbI
BBIOOPOYHBIX HCCIIEOBAHUI, YMEHHE TPHUBOIUTH HPUMEPHI TPOSBICHUS 3aKOHA OONBIINX YHCET B
MPHUPOJTHBIX M OOIIECTBEHHBIX SIBJICHHUSAX, YMEHHE OINEPHPOBATH MOHATHUSAMH: COYETaHHUE, MEepPEeCcTaHOBKA,
YHCIIO COYETAHUMH, YHUCIIO MepecTaHOBOK; OMHOM HbI0TOHA; yMeHue NpUMEHATh KOMOMHATOPHbIE (PAKTHI U
paccyKIeHHs Ui PEUIeHHWs 3a/ad; OIICHWBAaTh BEPOSTHOCTH pPEATbHBIX COOBITHH; COCTaBISTH
BEPOSTHOCTHYIO MOJIENTb M HHTEPIIPETUPOBATH MOJTYICHHBINH PE3yIIbTaT

YMeHne omnepupoBaTh MOHATHAMH: TOYKA, MpsSiMasi, TUIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyd, BEIWYHHA
yriia, TUIOCKHUI YToJI, IBYIPAaHHBIA Yroj, TPEXTPAHHBIN YTOJI, CKPEIIMBAIONINECS MPSMBIE, MapauIeTbHOCTh
U TEpPHEeHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, YTrOJd MEXAYy HPSAMBIMH, Yroa MEXAy IpsSMOu U
IIJIOCKOCTBIO, YIOJl MEXKJy IUIOCKOCTSIMH, PACCTOSIHME OT TOYKH JO IUIOCKOCTH, PACCTOSHHE MEXKIY
NPSIMBIMU, PACCTOSTHUE MEXIY IUIOCKOCTAMM; YMEHHUE HCIIONb30BAaTh NPHU PELICHUM 337a4 H3yYCHHbIE
(akThl U TEOpeMbl IIAHUMETPUU; YMEHUE OLEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOIIET0 MHUPA; CTPOUTH
MaTE€MaTHUYECKHE MOJEIN C MOMOIIbI0 N'€OMETPUYECKUX MOHITHI U BEJIMYUH, PEIIATh CBA3AHHBIE C HUMH
NPaKTUYECKUE 3a1a4U
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YMeHue onepupoBaTh MOHATUAMH: IUIOMAAL (GUIYpbl, 00BEM (GUIypbl, MHOTOIPAHHUK, NPaBUIbHBIN
MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHHKa, KyO, MapajjieNenune, npu3Ma, nupamuaa, ¢urypa u
MOBEPXHOCTh BpAlICHMs, LWUIUHAP, KOHYC, Imap, cdepa, MIOmEAaAb cQepbl, MIOMAaas HOBEPXHOCTH
NUPAMUJIBI, TIPU3MBI, KOHYCa, LUIUHApPA, 00BEM KyOa, MpSAMOYroJILHOTO MapajuleNienuiena, MUpaMuibl,
IpU3MBIL, IUIKWHAPA, KOHYCA, 1Iapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHs KOHYCA U LWIMHJIPA, HapaieibHbIe
OCH WJIU OCHOBaHHIO, CEYCHHE I1apa, MIIOCKOCTh, Kacaromiasicst cepsbl, MUINHIPA, KOHYCa; YMEHHE CTPOUTH
CeueHHEe MHOTOTpaHHUKa, U300paxkaTh MHOTOTPAHHUKH, (GUTYPHI U MMOBEPXHOCTH BPAIICHHUS], UX CEUYCHUS, B
TOM YHCIIE C MOMOIIBIO0 DJEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSTh CBOICTBA T€OMETPUUYECKHX (UTYP,




CaMOCTOSATENBHO (OPMYIIMPOBATH OTMPEACICHUS U3y4aeMbIX (UTYp, BBIABHIaTh TUIOTE3bI O CBOMCTBAX U
IpU3HAKaX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM OIPOBEPrarh UX; YMEHHE IPOBOJIUTH
K1accupuKanuio (GuUryp mo pasTUYHBIM < TPU3HAKAM, BBITMOJHATH HEOOXOJWMBIC JIOTIOJIHUTEIBHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HNOHATUSMU: JBUKEHHE B MPOCTPAHCTBE, MapajljiesIbHbIN MEepeHoC, CUMMETpUS Ha
IJIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, MpeoOpazoBaHue Moja00us, MOAOOHBIE QUTYpPHI; yMEHUE
pacno3HaBaTh paBHblE M MOJ0OHBIE (UTYpbl, B TOM 4YHCI€ B NPUPOJIE, HCKYCCTBE, ApXUTEKTYpE;
HCII0JIb30BAaTh N€OMETPUUYECKHE OTHOIIECHUS NMpPH PEIICHUU 3a]1a4; HAaXOJUTh F'€OMETPUUYECKHE BEIUUMHBI
(nmuHa, yroJ, miomaab, 00bEM) MpH pelIeHUH 3ajJad U3 JPYrUX y4eOHBIX MPEeIMETOB M M3 PeabHOU
KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE BETUYMHBI (IUIMHA, Yroj, IUIOIIaab, OO0BEM, IUIONIA/b
MOBEPXHOCTH), MCIOJb3yd H3y4eHHbIE (GOPMYJIbl M METOJbl, B TOM YHCIE: IUIOIIA b IOBEPXHOCTH
MUPaMU/IbI, TPU3MBbI, KOHYCA, [IUJINH/IPA, IUI0IIAlh cephl; 00bEM Kyla, IpSIMOYTOJIbHOTO HapaljieNenurnesa,
MUPaMUIB, TPU3MBL, HWIHH]IPA, KOHYCA, Iapa; yMEHHE HaXOUTh OTHOLIEHHE 00BEMOB MOJOOHBIX (DUTYp
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YMeHue onepupoBarh MOHATHSAMH: NPSIMOYroJibHAs CHCTEMa KOOpPAUHAT, BEKTOp, KOOPAMHATHI TOYKH,
KOOpPJIMHATHI BEKTOPa, CyMMa BEKTOPOB, ITPOU3BEIEHNE BEKTOPA Ha YHCIIO, Pa3sioKeHHe BEKTopa 1o 0asucy,
CKaJs[pHOE MPOU3BEIECHUE, BEKTOPHOE NPOW3BEIEHHUE, Yrojl MEXAY BEKTOpaMH; YMEHHUE HCIOJIb30BaTh
BEKTOPHBIH M KOOPAMWHATHBIA METOJ Ul pEIIeHUs TeOMETPHUECKHUX 3aJad U 3aJad JPYrux y4deOHbIX
peIMETOB
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YMeHue BBIOMpPATh MOAXOISIIMA METOA JJIA PEIICHHs 3a/ayd; MOHMMAaHUE 3HAYMMOCTH MAaTEMaTUKH B
U3Y4YEHUU MPHUPOJHBIX U OOIIECTBEHHBIX IPOLIECCOB U SIBICHUN; yYMEHHE pPACIO3HABATh MPOSBICHUE
3aKOHOB MaTEeMaTHUKU B UCKYCCTBE, YMEHUE IPUBOJUTH IPUMEPHl MATEMAaTUYECKUX OTKPBITUH POCCUICKOM
Y MUPOBOM MaTEMATUYECKON HAYKU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
11 Harypanenblie u nensie uyncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
1.2 Panmonanbubie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, IPOIEHTHI, 0ECKOHEUHbIE TEPUOIUTUECKHIE TPOOH
1.3 Apudmernueckuil KOpeHb HaTypaJlbHOU cTeneHu. JleicTBUs ¢ apupMEeTHYECKUMU KOPHIMHU HaTypaJlbHOM CTETIEHU
14 Crenensb c¢ 1nenbiM nokasaresnem. CTeneHb ¢ pallMOHaIbHBIM MoKaszaTeneM. CBOMCTBA CTENEHU
15 CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
17 JleficTBuTenbHBIE YMCIa. Apu(METHUESCKUE OTEPAlUH C JACHCTBUTEIBHBIMU YnciaMu. [IpuOnmkEHHBIC BBIUYMCICHUS,
' TIpaBUJIa OKPYTJICHUS], IPUKKJIKA U OLIEHKA Pe3yabTaTa BBIUYMCICHUN
1.8 [IpeoOpa3oBanue BbIpakeHUI
1.9 KomnuekcHeie uncna
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIOHATbHBIEC YPABHEHHS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA




2.8

TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUIN U HEPABEHCTB

2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuua cuctemsl TMHEHHBIX ypaBHEHHUH. OnpeaenuTens MaTpULIbI
3 OyHKIMH U TpapuKH

31 OyHkuus, crnocodsl 3amaHus ¢yHkuuu. ['paduk ynkumu. B3anmHo oOpatHble (QyHkuuu. YETHBIE U HEYETHBIE
' ¢yskuuu. [lepunonnyeckue GyHkunu

Ob6nacTh ompeneneHuss W MHOXKeCTBO 3HadeHWd ¢yHkuuu. Hymn ¢ynkumu. IIpomMexxyTku 3HAKOTOCTOSIHCTBA.
3.2 [IpomexyTku MOHOTOHHOCTH (pyHKIMU. MakcuMyMbl 1 MUHUMYMbI (pyHKIIMU. Hanbosnbliiee 1 HauMeHblee 3HaUeHHE
(GYHKIIMY HAa TPOMEKYTKE

33 CrenenHas pyHKIMS ¢ HATYpaJbHBIM U IEJIbIM Moka3zareneM. EE cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-oi
' CTETICHH

3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpauKu

3.5 [TokazarenbHas u norapudmuueckas QyHKIUN, UX CBOMCTBA U TpaduKu

3.6 Touku pazpsiBa. AcumnToThl rpadukoB (GyHkiuii. CBoiicTBa QPyHKIMH, HEMPEPHIBHBIX HA OTPE3KE

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEIbHOCTEN

3.8 Apugpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX IPOLEHTOB
4 Hauana maTemMaTuueckoro aHanusa

4.1 [IpousBoanas ¢pyHkuuu. [Ipon3BoaHble aeMEHTapHbIX QYHKLINN

4. [IpumMeHeHure MpOU3BOIHON K UCCIIENOBAHUIO (PYHKLMI HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxieHrne HaubosbLiero u
' HaMMEHbLIEro 3Ha4eHus1 (YHKIUHN Ha OTPE3Ke

4.3 IlepBooOpa3nas. Murterpan

MHoOXeCcTBa U JOTHKA




5.1 MHoxecTBO, onepanuu Haja MHOKecTBaMU. Jluarpammel Jitiiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 TUTOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalICHUS
7.5 Koopannats! 1 BEKTOpPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Maremaruka. ['eometpus; 11 kinacc. yriny6iaennoe ooyuenue Mepansax A.l'.,
Homuposckuii [.A., Ilonakos B.M.; noa penakuueii [lononsckoro B.E.
OO6111eCcTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNbCKU IEHTP
«BEHTAHA-T'PA®»; AxunonepsHoe obiiectBo «M31aTenbcTBo

«HpOCBCI_HeHI/IC»
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