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HOACHUTEJIBHAA 3AIIMCKA

'eometpust siBasieTcss ONHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpEIHEro OOIIero
o0Opa3oBaHusA, TaK Kak 00€CleYyMBaeT BO3MOKHOCTb W3YYEHHS JUCLUUIUIMH €CTECTBEHHO-
HAay4YHOM HAMNPAaBIEHHOCTH M MPEAMETOB T'yMAaHUTApHOTo IuKia. [lockoybKy joruuyeckoe
MBIIILIEHUE, (POPMUPYEMOE IIPU U3YUYEHUU OOYYaIOIMIMMUCS MOHATHUMHBIX OCHOB I'€OMETPHH,
IpU JIOKA3aTeIbCTBE TEOPEM U TOCTPOCHUM LIETOYKU JIOTHUYECKUX YTBEPKICHUU MpH
pElIEHUH TE€OMETPUYECKUX 3a/Jad, YMEHHE BBbIIBUTaTb M ONpPOBEpPraTb TUIIOTE3BI
HEIMOCPECTBEHHO HCIOIB3YIOTCA NPHU PEIICHUH 33Ja4 E€CTECTBEHHO-HAYYHOrO LHMKIA, B
YaCTHOCTU (PU3UYECKUX 3a7au.

Lens ocBoeHUs mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOJaéHHOM ypOBHE —
pa3BUTHE WMHJMBUYAIbHBIX CHOCOOHOCTEW O0yYarolUXcsl MpPU W3YyYEHUU T'€OMETPHUH, Kak
COCTaBIIAIOIIECH IpeaMeTHOU oOnactu «MaremaTtrka U UHGOpPMATHKa» 4Yepe3 oOecrieueHne
BO3MOKHOCTH MPUOOPETEHUS U UCIIOJIb30BaHUs Ooiee TITyOOKUX Fr€OMETPUUYECKUX 3HAHUH U
NeUCTBUM,  crneuuUUHBIX  TeOMETpUM, W  HEOOXOJUMBIX  JJIi  YCHEIIHOIrO
npodeccuoHaIbHOr0 00pa3oBaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MATEMATHKH.

[IpuopuTeTHBIMM  3aJauaMu  Kypca TE€OMETpUM Ha  yriayOJEéHHOM  YpOBHE,
PaCHIMPSAIONIMMY U YCUIIMBAIOIIMMU Kypc 6a30BOT0 YPOBHSI, SIBISIOTCS:

paclIMpeHrue TpPEeJICTaBIEeHUs O TeOMETPUM KaK YacTh MHUPOBOM KYJIBTYphl H
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMupoBaHUE NPEICTaBICHHUS O IMPOCTPAHCTBEHHBIX (PUIYpax Kak O BaKHEMIIUX
MaTeMAaTUYECKUX MOJENAX, IO3BOJSIOUIMX ONUCHIBATh M U3y4aTh pa3HblEe SBICHUSA
OKpY)KaloIllero MHpa, 3HAaHME MOHATUHHOrO amnmapata no paszneny «CTepeoMeTpusi»
y4eOHOro Kypca reOMeTpUH;

(GopMupoBaHHE YMEHHUS BIAJETh OCHOBHBIMH MOHATUSIMH O TPOCTPAHCTBEHHBIX
¢urypax v X OCHOBHbIMU CBOWCTBaMH, 3HAHHE TE€OpEM, (POPMYI U YMEHHUE UX MPUMEHSITh,
YMEHUS JJ0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CLIOCOOBI pELICHUS 3a/1a4;

(opMupoBaHUE yMEHMsI paclO3HaBaThb Ha uepTekax, MOJENISIX U B pEalbHOM MHpPE
MHOTOTPAHHUKH U TeJla BpallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKHE MOIEIIH;

(GopMupoBaHHE  TMOHUMAHUS  BO3MOXHOCTM  aKCMOMAaTHYECKOTO  MOCTPOCHMS
MaTeMaTHYECKUX TEOpuH, (popMHUpoBaHHE MOHUMAHUS POJIM aKCHOMATUKH MPH MPOBEIEHUU
pacCyKJIeHUN;

(GopmMupoBaHUEe yYMEHHUS BIaJE€Th METOJAMU JOKAa3aTEeIbCTB U AJITOPUTMOB pPELICHUS,
YMEHUS MX HPUMEHATh, NPOBOAUTH JIOKA3aTEJIbHBIE PACCYXKIECHHS B XOJI€ PEIICHHS
CTEpEOMETPHUECKUX 3a7ad M 3aJady C MPaKTHUYECKUM COJep)KaHueM, (OpMHUpOBaHHE
NpPEJCTaBICHUS O HEOOXOJUMOCTH JI0Ka3aTeNbCTB MPU OOOCHOBAHUM MAaTEMaTHYECKHX
YTBEPKJICHUN U POJIU aKCHOMATUKH B POBEJICHUU JEAYKTUBHBIX PAaCCYXKICHMI;

pa3BUTHE U COBEPIICHCTBOBAHME HHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEN
oOy4aromuxcs, MO3HABATEIbHOM AaKTUBHOCTH, WCCIEAOBATEIBCKUX YMEHMM, KPUTUYHOCTH
MBIIIJIEHUS, UHTEPECA K U3YUYEHHUIO T€OMETPHH;

(popMupoBaHUE (PYHKIMOHAIBHOW I'PAMOTHOCTH, PEJIIEBAHTHOW T'€OMETPUHU: YMEHMUS
pacno3HaBaTh NPOSBICHUS TI'€OMETPUYECKUX IOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B



peanbHBIX KU3HEHHBIX CUTyallUsIX W TPU M3YYCHUH JIPYTHX YUE€OHBIX MPEIMETOB,
MIPOSIBJICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOJCIMPOBAHUS pPEajbHBIX CUTyalUM,
MCCJIEeI0BaHUS MIOCTPOECHHBIX MOJIENIEH, HHTEPIPETALUU [TOIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJICPKATEIIbHBIMU JUHUAMHU YydeOHoro kypca «['eomerpusi» B 10-11
Kiaccax aBisitorcs: «l[IpsiMble U MIIOCKOCTH B MpPOCTpaHCTBe», «MHororpanHukmny», «Tena
BpalieHus», «BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/[BHXKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO tpeboBaHME «YMETh ONEPUPOBATH MOHSATUIMU,
peJeBaHTHBIMU T€OMETPUH Ha YriryOia€HHOM ypoBHe oOyueHus B 10—11 knmaccax, oTHOCUTCS
KO BCEM COJIEPKaTeIbHBIM JUHUSAM y4eOHOro Kypca, a GOpMHUpPOBAHUE JTIOTUYECKUX YMEHUM
pacnpenensieTcss He TOJbKO MO COJAEpXaTeNIbHbIM JIMHHUSM, HO W MO TrojaM OOy4eHHs.
Copepxanue oOpa3oBaHHUs, COOTBETCTBYIOIEE TNPEIMETHBIM pe3yibTaTaM OCBOEHUS
denepanbHO  pabodeil  mporpamMMbl, — pacmpeAe€éHHbIM MO  rojamM  OOydeHUs,
CTPYKTYPUPOBAHO TaKUM O00Pa30M, UTOOBI KO BCEM OCHOBHBIM, MPUHIIMITUATBLHBIM BOIIPOCaAM
oOydaromuecs: oOpamjanuch HEOJHOKPATHO. OJTO IMO3BOJSET OPraHu3oBaTh OBJIAJCHHE
TCOMETPUYECKUMH TIOHATHSAMU W HaBbIKAMHM TOCIEI0BATEIBHO W TOCTYIATENbHO, C
COOJII0/IEHNEM TIPHUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO CUCTEMY
r€OMETPUYECKUX TMPEACTABICHUM OOyYaroOImIMXCs, paciupsiss v yroyonsss e€, oOpasys
IIPOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE IO3BOJISIET:

co3aaTth ycioBua s auddepeHnnanuu oOyd4eHHs, MOCTPOSHUS HHAMBHIYATbHBIX
oOpa3oBaTeIbHBIX MPOrpaMM, OOECHEYUTh YIIyOJNIEHHOE U3YYeHHE TeOMETPUM Kak
COCTaBIIAIOIIEH yueOHoro nmpeamera «MareMaTukay;

MOJITOTOBUTH 00YYAIOIIUXCS K MPOJIOJDKEHHUIO U3YUEHUSI MAaTEMATUKH C y4E€TOM BbIOOpa
Oynymeit  mpodeccun,  obecreunBas  MPEEMCTBEHHOCTh  MEXAy  OOIMM U
npodeccroHaIbHBIM 00pa30BaHUEM.

Ha m3ydenne yueGHoro Kypca «I'eomerpusi» Ha yriayonéHHOM ypoBHE oTBoauTcs 204
yaca: B 10 kimacce — 102 yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEJEMIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aAKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbI€ B POCTPAHCTBE, MAPAILIEIBHOCTh TPEX MPSIMBIX, TAPAJIIEIBHOCTD MPSMOi
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEN: MapasuienbHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpsSMbIE MapajljielibHble U MEPHEeHIUKYJIApHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yIOJl ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHbBIC YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: Nn-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpeacTtaBieHwe O MNpaBWIbHBIX MHOTOIPAHHHMKAX: OKTadp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU TNPABWIBHOW MUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUs IPaBUIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus: Ha iockocTu. Pa3BépTka nunuuapa U koHyca. Cummerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IMIIMHIAPA, TUPaMHUIbl U KoHyca. O0BEM Mmapa u mapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 NMPOEKTUPOBAHUS, METOJ| IepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B mpoctpaHcTBe. KoopaunaTel BekTopa. PasznosxkeHue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHWI: TapaulelbHBIA TEepeHoc,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoaa, ChOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHUPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMaTUYeCKHE 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEMaTHUYeCKUX 3HAHUW ISl pelleHus 3amad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAyKd W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYID M HCCIIECIOBATEIIbCKYIO JEATEeIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUI, OTHONICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHIUYHbIE, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBO/IbI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro oObeKTa, sIBJIECHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 0000ILIEHHUI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uH(pOpMaIUU o CaMOCTOSATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIICHUs, COTMOCTAaBIATh CBOM CYXJACHUS C CYXICHUSIMHU APYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEIBLHO BBIOMpPATh (GOpMAT BBICTYIUICHHS ¢ Yy4ETOM 3a]ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIAUBUIAYaJTBHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXaeHHs, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPHH MU CICACTBUS M3 HUX MPH PEIICHUU
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOU H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATh MOHATUSMU: CUMMETPUSI B IPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JOKa3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHHN H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI MIPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTyallMd, MPUMEHSATh U3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSTHA W TEOpEM, ammapaTta anreOpbl, pemarh MPaKTUYECKHue 3aaadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OINEpPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C LWJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TEJT BpaIllCHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 33/1a4M Ha BBIYMCIICHUE YTIIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHMKOB U Tl BpAIICHUS MpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHHsI KOHYca (MapaiyieabHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMETpUYecKre (HAKThI ISl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOTrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHATUS, TEOPEMBI, CBOWCTBA B NPOLECCE TNOUCKA  PELICHUS
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXOXJICHUEM I'€OMETPUUECKUX BEJTUYNH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [{OK

1 B 2 1

BEJICHUE B CTEPEOMETPHIO 3 httos://edsoo.ru/

5 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1 bubnuoreka [IOK
MIPOCTPAHCTBE https://edsoo.ru/

3 [TapamiensHOCTE NPSMBIX U IJIOCKOCTEN B 8 bubnuoreka [JOK
MIPOCTPAHCTBE https://edsoo.ru/

4 [TepnieHAMKYASIPHOCTD NPSIMBIX U o5 bubnuoreka [JOK
IJTIOCKOCTEMN B MPOCTPAHCTBE https://edsoo0.ru/

5 VYTIBl U paccTOSTHUS 16 1 bubamorexa LOK
https://edsoo.ru/
bu6mmoreka [JOK

6 M 7 1

HOTOTPAREHIT https://edsoo.ru/
bu6mmoreka [JOK

7 B 12

€KTOPbI B IPOCTPAHCTBE httos://edsoo.ru/
8 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus 5 5 bubnnoreka [JOK
3HAHUU https://edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl

1 AHanuTndeckas reoMeTpus 15 1 brbmmorexa HOK
https://edsoo.ru/

9 [ToBTOpEHue, 06001meHne U 15 1 bubnuorexa [JOK

CHUCTeMaTH3allusl 3HAHUI https://edsoo.ru/

3 OO0BEM MHOTOTpaHHUKA 17 1 bubmmorexa [IOK
https://edsoo.ru/
bu6moreka [IOK

24 1
4 Tena ppatneriits https://edsoo.ru/
5 [Tmomaau moBepXHOCTU U 0OBEMBI 9 1 bu6mmoreka [IOK
KPYIJIBIX TEN https://edso0.ru/
bu6mmoreka [IOK

0 Aleixkerus > 1 https://edsoo.ru/

[ToBTOpEeHUE, 0600IICHNE 1 bubnuoreka [JOK

7 N 17 2

cucTeEMaTH3alus 3HaHUH https://edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yyeHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
OcHOBHBIE TIpaBUIIa U300PAKEHHS HA
bubmmoreka [{OK
1 PHUCYHKE IJIOCKOCTH, TTApaIIIeTbHBIX 1
https://edsoo.ru/
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[ToHsITHS cCTEpEeOMETPUH: TOUKA, TIpsMasi,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
bu6moreka [IOK
2 MpaBUJIa U300paKeHHs Ha PUCYHKE 1
https://edsoo.ru/
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka
[TonsiTHS: epeceKarouuecs MIOCKOCTH,
bu6mmoreka [IOK
3 MepeceKarInecs mpsiMasi ¥ TNIOCKOCTb; 1
https://edsoo.ru/
MOJIYIPOCTPAHCTBO
[TonsiTHs: mepecekaronuecs MIOCKOCTH,
bu6mmoreka [JOK
4 NepeceKaroIuecs npsiMas ¥ mioCKOCTh; 1
https://edsoo.ru/
MOJIYIPOCTPAHCTBO
MHororpaHHUKH, U300paKeHue
5 MPOCTEHIIHMX MTPOCTPAHCTBEHHBIX (PUT 1 bubmmorexa [IOK
P pocIp P https://edsoo.ru/
HECYIIECTBYIOIUX 00BEKTOB
MHororpaHHuKH, H300pakeHne
6 MPOCTEHUIINX MPOCTPAHCTBEHHBIX (HUT 1 Bubmmorexa LIOK
P Poctp P, https://edsoo.ru/
HECYIIECTBYIOIHUX 00BEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBbHIE 1 bubnuorexa [IOK
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CICACTBUA U3 HUX

https://edsoo.ru/

AXKCHOMBI CTEPEOMETPUHU U TIEPBHIE

bubmuoreka [JOK

8 CIEACTBUS U3 HUX https://edsoo.ru/
AKCHOMBI CTEPEOMETPHH U TIEPBBIC

9 cienctBus U3 HuX. CriocoObl 3a1aHus bubnuorexa [JOK
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE. https://edsoo.ru/
O0603Ha4YeHUs IPSMBIX U TUIOCKOCTEH
N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX

10 pé6pa. N3o0paxenne nepecedeHust Et??/lje(z)deeoI:)arEOK
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue ' '
MMOCTPOEHHBIX CEUCHHH Pa3HBIMU IIBETAMH
N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX

11 pé6pa. N3o0paxeHne nepeceueHust ]k?tI;I65J'I/P/I:deeoI:)arEOK
MOJYYEHHBIX IIOCKOCTEH. PackpammBanue = '
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU
N3obpaxenne ceueHnit mupaMuibl, Kyda u
MIPU3MBI, KOTOPBIE TPOXOJISAT Yepe3 UxX

12 pé6pa. N3o0paxkeHne nepecedeHust Eg?;ﬁ;;?rt}OK
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue = '
MTOCTPOCHHBIX CEYCHU Pa3HBIMH 1IBETaMU
N3o00paxkenue ceueHnit mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 uX

13 pé6pa. N3o0paxkeHne nepeceueHust ];H@_I/I;IOdTeKa L}OK
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue llps://edsoo.iu/
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14 Mertoza cie10B Ul HOCTPOSHUS CeUEHUI Bubmmorexa LIOK

https://edsoo.ru/
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Merton ciie1oB [UIsl IOCTPOEHUS CEUEHUI.

N . bubnmoreka [JOK
15 CaoiicTBa nepece4eHnil psIMbIX U
. https://edsoo.ru/
IJI0CKOCTEN
Merton cie1oB JUIsl TIOCTPOEHUS CEUEHUI.
N . bubnuorexa [JOK
16 CpoiicTBa epece4eHnii MpsIMbIX U
. https://edsoo.ru/
IJI0CKOCTEN
[TocTpoenune ceuenuit B nmupamue, Kyoe
17 1o TpéM ToukaM Ha pébpax. Co3naHue bubnuoreka [JOK
BBIHOCHBIX YEPTEKEH U 3aIUCh IIAr0B https://edsoo.ru/
MMOCTPOCHUS
[TocTpoenune ceuenuii B nmupamue, Kyoe
18 o TpéM ToukaM Ha pébpax. Co3naHue bubnuorexa [JOK
BBIHOCHBIX YEPTEKEHN U 3aIMCh IIArOB https://edsoo.ru/
MTOCTPOCHHUS
[TocTpoenune ceuenuii B nmupamue, Kyoe
19 o TpéM ToukaM Ha péopax. Co3naHue bubnuoreka [IOK
BBIHOCHBIX YEPTEKEHN U 3aIMCh I1aroB https://edsoo.ru/
MIOCTPOCHUS
[TocTpoenune ceuenuii B nmupamue, Kyoe
20 1o TpéM ToukaM Ha péopax. Co3gaHue bubnuoreka [JOK
BBIHOCHBIX YEPTEKEHN U 3aIMCh 11aroB https://edsoo0.ru/
MTOCTPOCHUS
[ToBTOpenue mnanumerpuu: Teopema o
bubmuoreka [JOK
21 MPOTIOPIMOHAIBHBIX OTpe3kax. [lomooue
https://edsoo.ru/
TPEYTrOJIbHUKOB
[ToBTOpenue mnanumerpuu: Teopema
99 Menenas. PacdeTsl B ceucHHUSIX Ha bu6mmoreka [JOK

BBIHOCHBIX UCPTCIKAX. HCTOpI/IH pa3BUTHUA
IUIaHUMETPUU U CTCPCOMCTPUHU

https://edsoo.ru/
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KonTponsHas padora "AKCHOMBI

23 "
crepeomerpun. CeueHust
B3anMHOe pacnosiokeHue npsiMbIX B
npocTpancTe. CKpenuBarommnecs

bu6mmoreka [{OK
24 npsiMbie. [Ipu3HaKku CKpemmnBaroIuXCst
https://edsoo.ru/
npsiMbixX. [lapamienbHbie TpsiMbie B
MPOCTPAHCTBE
TeopemMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH TIPSIMO MapasuieIbHON

o5 JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY bu6mmoreka [IOK
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU https://edsoo.ru/
npssMoi. Jlemma o nepecedeHnun
MapajuIeTbHBIX MPSMBIX TIOCKOCTHIO
[TapannensHOCTH TpeX NpsAMBIX. Teopema o

. bu6mmoreka [IOK

26 TpEX MapajuieabHbIX MPSAMBIX. Teopema o

https://edsoo.ru/
CKPEILMBAIOIIUXCS MPSMBIX
[TapanienbHoe MPOEKTHPOBAHUE.

97 OCHOBHBIE CBOMCTBA NapalIeIbHOTO bubnuoreka [JOK
npoekTupoBanus. M3o00pakeHne pasHbIX https://edsoo0.ru/
¢buryp B napamienbHONU IPOEKLIUN
LlenTpanbHas npoekus. Yroi ¢

bubnuoreka [JOK
28 COHAIpPABJICHHBIMU CTOPOHAMU. YTOII
https://edsoo.ru/
MEXIY MPSIMbIMU
3amaun Ha JOKa3aTeNIbCTBO U
bubnuoreka [JOK
29 HCCe0BaHUE, CBA3aHHBIC C
https://edsoo.ru/
PacroyIoKEHUEM MIPSMBIX B IPOCTPAHCTBE
[TousaTus: napanienbHOCTh NPAMON U
bu6mmoreka [JOK
30 IJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak

napalsIeJIbHOCTU HpﬂMOﬁ " IJIOCKOCTH.

https://edsoo.ru/
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CaoiicTBa NapauIeIbHOCTU IPSIMOH U
IUIOCKOCTH

FGOMeTpI/I‘-IeCKI/Ie 3aJa44 Ha BbIYUCJIICHUC U
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C

bubmmorexa [{OK

31 M1apaJUIEIbHOCTBIO NPSMBIX U INIOCKOCTEN https://edsoo.ru/
B IIPOCTPAHCTBE
[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3

32 JAHHYIO IIPSIMYIO HA 4epTekKe U bubnnorexa [JOK
MapajuIeIbHOTO Apyrou npssMou. Pacuér https://edsoo.ru/
OTHOIIIEHUI
[TapannenpHast mpoeKuus, IPUMEHEHUE

33 JUI IOCTPOEHUSI CEYeHHH KyOa 1 bubnuoreka [IOK
napautenenumnena. Cpoicrsa https://edsoo.ru/
rapajuieJenuIe a 1 Ipu3sMbl

34 [TapannensHble WI0cKoCcTH. [Ipu3Haku bubnuoreka [IOK
MapaJyIeIbHOCTH JIBYX TJIOCKOCTEHN https://edsoo.ru/
TeopeMa o mapaieIbHOCTH U

35 €IMHCTBEHHOCTH TUIOCKOCTH, IPOXOASIICH bubmuoreka [JOK
yepes TOUKY, He MPUHAJICKAIILYIO TaHHON https://edsoo0.ru/
IIJIOCKOCTH U CIIEJICTBUS U3 HEE
CBoiicTBa napajienbHbIX INIOCKOCTEH: O

36 MapajuieJIbHOCTH IPSIMBIX IEPECEUCHUS bubnnoreka [JOK
IIpU NIEPECEUECHUH JIBYX MMapalIeIbHbBIX https://edsoo.ru/
IJIOCKOCTEHN TpeThen
CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
OTpE3KaAX NapajlyIeNbHBIX IPSIMBIX,

37 3aKITIOYEHHBIX MEXKY MapajieIbHbIMU Bubmmorexa LIOK

IIIOCKOCTAMMU, O IICPECCUCHUU HpHMOfI C
ABYMS ITapaJlJICJIbHBIMHU IIJIOCKOCTAMUA

https://edsoo.ru/
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[ToBTOpenue: reopema [ugaropa Ha

bubmuoreka [JOK

38 IIJIOCKOCTH https://edsoo.ru/

39 [ToBTOpEHUE: TPUTOHOMETPHSL bubnuorexa [JOK
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA https://edsoo.ru/

40 CBoiicTBa Ky0a U IPSIMOYT'OJIEHOTO bubnuorexa [JOK
napajuiesenuIesa https://edsoo.ru/

41 Borunicnenue 1iauH 0Tpe3koB B KyOe U bubnnorexa [JOK
MIPSIMOYTOJIBHOM ITapajuIeIeuIe1e https://edsoo.ru/
[lepneHIUKyYISIPHOCTD NPAMOU 1

42 mockocTH. [Ipu3nak bubnuoreka [JOK
MEePIEHANKYIISIPHOCTH NMPAMON U https://edsoo.ru/
MJI0CKOCTH
[lepneHMKyYISIPHOCTD NPAMOU 1

43 mwrockocTH. [Tpu3Hak bubnuoreka [IOK
MEePIECHANKYIISIPHOCTH MPSIMOUN 1 https://edsoo.ru/
IIJIOCKOCTH
TeopeMa o CylIeCTBOBAaHUU U

44 €IMHCTBEHHOCTH MPSIMOU, TPOXOAALIEH bubnuoreka [JOK
yepe3 TOUKY IMPOCTPaHCTBA U https://edsoo0.ru/
MEPIEHIUKYISIPHON K TUIOCKOCTH

45 [limockoCTH M NIEpIIEHIUKYIIAPHBIE UM bubmuoreka [JOK
MpsSIMbIE€ B MHOIOTpaHHUKAX https://edsoo.ru/

46 [limockoCTH M NIEpIIEHIUKYIIAPHBIE UM bubnunoreka [JOK
MpsSIMbIE€ B MHOTOTpaHHUKAX https://edsoo.ru/
[lepnenauKynsip ¥ HaKJIOHHAS.

47 HOI:TpOGHI/IZ HCI;)HCHI[I/IKyJI}Ipa 13 TOYKU Ha Bubmmorexa LIOK

https://edsoo.ru/
MPSAMYIO
48 [lepnieHIuKyIIsIp 1 HAKJIIOHHAS. bubnuorexa [IOK
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ITocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

https://edsoo.ru/

49 Teopema o TpEX nmepneHAUKYISIpax bubnuorexa [JOK
(mpsimast 1 oOpaTHast) https://edsoo.ru/
50 Teopema o TpEX nmepneHAUKYIsIpax bubnuorexa [JOK
(mpsimast 1 oOpaTHast) https://edsoo.ru/
51 Yroa Mmexay CKpelBaroIMMUCS bubnuoreka [JOK
MIPSIMBIMU https://edsoo.ru/
[Touck nepreHuKyAIPHBIX MPSAMBIX C
52 HOMOHIBIOpHe HeHl}III/IKpJ'ISI HI)II:( bubmorexa HOK
. P P https://edsoo.ru/
MIJIOCKOCTEH
53 OpToroHajabHOE IPOSKTUPOBAHUE bubmorexa OK
P P P https://edsoo.ru/
[TocTpoenue ceuenuit Kyoa, MPU3MBI,
54 IPABUWILHON IMUPAMHUIEI C IIOMOIIBIO bubmorexa LHOK
p vp https://edsoo.ru/
OpPTOTOHAJILHOM MPOEKINH
[TocTpoenue ceuenuit Kyoa, MPU3MBI,
55 IPAaBUIBHOU ITUPAMHUIEI C ITIOMOIIBEO Eubmaorexa HOK
p “p https://edsoo.ru/
OpPTOTOHAJILHOM MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE
bu6mmoreka [JOK
56 OTHOCHUTEIBHO MIockocTu. [lnockoctu
N https://edsoo.ru/
CUMMETpHUIl B MHOTOTpaHHHKAX
57 [Ipu3Hak nepneHAuKyIIpHOCTH MPSAMOU U bubnnoreka [JOK
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUU https://edsoo.ru/
58 [IpaBunbHBIE MHOTOIpaHHUKH. Pacyér bubnuoreka [IOK
pacCTOSIHUNA OT TOYKH JI0 TIOCKOCTH https://edsoo.ru/
59 [IpaBunbHBIE MHOTOIpaHHUKH. Pacyér bubnuoreka LIOK

paCCTOSIHI/Iﬁ OT TOYKH OO ITINIOCKOCTH

https://edsoo.ru/
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CriocoObl ONyCTUTh NEPIIECHANKYIISPHI:

60 CUMMETPHSL, CABUT TOUKH IO bubmmorexa LIOK
o . https://edsoo.ru/
napajuiesIbHOM npsMoit
61 CrBur 1o HenapaJieIbHON MPSAMOH, bubnuorexa [JOK
W3MEHEHUE PACCTOSHUI https://edsoo.ru/
KonTponsnas pabora "B3aumHoe
62 pacIiooKeHUe MPSIMBIX U INIOCKOCTEH B
npocrpaHcTae”
[ToBTOpEHME: Yyroy MEeX Ty NPSIMBIMU Ha
63 IIJIOCKOCTH, TPUTOHOMETPHS B bubnuoreka [IOK
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa https://edsoo.ru/
KOCHHYCOB
[ToBTOpEHME: Yyrom Mex 1
64 CermfIBanml}/’nr\mcx Hpﬂl\}/IIBIMI/I B bubnmorexa [IOK
https://edsoo.ru/
MIPOCTPAHCTBE
65 ['eoMeTpuueckne METOIbI BEIYUCIICHUS bubnuoreka [JOK
yIia MeXAy NPsIMBIMA B MHOTOTPaHHUKAX https://edsoo.ru/
66 JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX bubnunoreka [JOK
YTJIOB ABYTPAHHOIO yrija https://edsoo0.ru/
67 [TepnienaukynspHelie maockocti. CBOMCTBA bubnuoreka [JOK
B3aMMHO NEPHEHANKYISPHBIX MJIOCKOCTEN https://edsoo.ru/
[Ipu3Hak nepneHIuKyIspHOCTH
68 IJIOCKOCTEH; TeOpeMa 0 NPSIMO bubnunoreka [JOK
MepecevyeHms ABYX MIOCKOCTEN https://edsoo.ru/
MEePIEHIUKYIISIPHBIX TPEThEN MIOCKOCTH
IIpssMOYToaBHBIN NapajeaenuIien; Kyo;
69 I/I;)Mepe}ll{rl/lﬂ, CBOI\/'ICTBl::l Hp}IMOYTOJ'IBHOI}"IO bubmiorexa LIOK

Hapajiiejcnuieaa

https://edsoo.ru/
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Teopema 0 AuaroHany NpsAMOYrOJIbHOTO

bubmuoreka [JOK

70 N
rapajuieJenuIie]ia u CIeICTBUE U3 Hee https://edsoo.ru/
CrepeomMeTpriecKue U MPUKIaIHbIC
bu6mmoreka [{OK
71 3aJ1a4M, CBSI3aHHbBIE CO B3aUMHBIM
https://edsoo.ru/
PaCIOIOKEHUEM TMPSMBIX U IJIOCKOCTH
[ToBTOpEHME: CKpPENTUBAIOIIUECS MPSIMbIC
’ bubmmorexa [JOK
72 napajuiebHbIE TUIOCKOCTH B CTaHIAPTHBIX
https://edsoo.ru/
MHOTOTpaHHUKAaX
[Tapa mapaynenbHBIX TIIOCKOCTEH Ha
73 CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSTHUAE bubnuorexa [JOK
MEXKy CKpEINBAOIIUMHUCS MIPSMBIMU B https://edsoo.ru/
MPOCTHIX CUTYAITHIX
74 Paccrostaue OT TOYKH 40 INIOCKOCTH, bu6mmoreka [IOK
paccTosiHuEe OT MPSMOM JI0 TIOCKOCTH https://edsoo.ru/
BrrunciieHue paccTosAHUI MEXITY
75 CKPEIIUBAIOLIMMHUCS IIPIMBIMU C bubmmorexa LIOK
p p . https://edsoo.ru/
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH
TpéxrpanHblil yroJy, HEpaBEHCTBA ISl
76 TpexrpaHHbIX yrioB. Teopema ITudaropa, bubnuoreka [JOK
TEOPEMbI KOCUHYCOB U CUHYCOB JUJIsI https://edsoo0.ru/
TPEXTPAHHOTO yriia
77 DneMeHTHI chepUuecKoil reOMEeTpHH: bubnnoreka [JOK
reoJie3NUecKye JUHUU Ha 3eMIIe https://edsoo.ru/
78 KounTponsnas pabota "Yrisl u
paccrosHus"
79 Cucremaru3zanus 3HaHUK "MHOTOTpaHHUK bubnuoreka [JOK
U €ro 3JeMEHTHI" https://edsoo.ru/
80 [Mupamuna. Bunel nupamua. [IpaBunpHas bu6mmoreka [JOK
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nupamua https://edsoo.ru/

81 [Ipusma. Ilpsimas 1 HaKJIOHHAs IPU3MBI. bubmuorexa [IOK
[IpaBunbHas npusma https://edsoo.ru/

82 [Ipsmoit nmapamnenenurnen, bubnuorexa [JOK
MPSIMOYTOJIbHBIN Napajuienenunesn, Kyo https://edsoo.ru/

83 Beinykieie MHOrorpanHuku. Teopema bubnnorexa [JOK
Diinepa https://edsoo.ru/
Brimykieie MHOTOTpaHHuKH. Teopema

84 Sﬁne},K; I1 aBI/IJ'II)HIZIe U TIOJT aIIzI/IJ'II)HI)Ie bubnuotexa LIOK

pa- 1'p yip https://edsoo.ru/
MHOTOTPaHHUKH
bu6mmoreka [IOK
K "M n

85 OHTpOJIbHAS paboTa "MHOTOTpaHHUKA httos://edsoo.ru/

86 [ToHATHE BEKTOpPA HA MIJIOCKOCTH U B bubnuoreka [IOK
MPOCTPAHCTBE https://edsoo.ru/

bu6mmoreka [IOK

87 C

YMMa BEKTOpOB https://edsoo.ru/

88 Pa3nocTh BekTOpOB Bubnuorexa LOK
https://edsoo.ru/
bu6mmoreka [JOK

89 IT

paBWIIO MapajuieNenunea hitos://edsoo.ru/
90 YMHOX€eHHEe BEKTOpa Ha YUCIIO bubmorexa IOK
https://edsoo.ru/
Pasnoxxenue Bekropa o 6azucy Tpéx
91 BEKTOPOB, HE JISKAIIHUX B OJTHOM bubmorexa IOK
POB, B A https://edsoo.ru/
IUIOCKOCTH
bu6mmoreka [JOK

92
CkansipHO€ MpoU3BEECHUE httos://edsoo.ru/

93 Brruncnenue yria Mexay BEKTOpaMu B bubnuoreka [IOK
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IIPOCTPAHCTBE https://edsoo.ru/
. bubnmoreka [JOK
94 I1 1
poCTeIme 3a1a9u C BEKTOpaMH httns://edsoo.ru/
. bubnuorexa [JOK
95 IT 1
pocCTeIme 3aa9u C BEKTOpaMu httns://edsoo.ru/
. bubnuorexa [JOK
96 IT 1
pocTeiIe 3aa9u C BEKTOpaMu httos:/fedsoo.ru/
. bubnuorexa [JOK
97 I1 1
pocTeiIe 3aa9u C BEKTOpaMu httos:/fedsoo.ru/
98 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1
99 O0001IeHne U cUCTEMAaTH3aIAs 3HAHWI 1
100 Wrorosas koHTposbHas paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O0001IeHne U cucTeEMaTU3aINs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Nen/m | Tema ypoka Konrtpoasnbie | IIpakTHueckne Aara wHppoBLIe
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest

1 [ToBTOopenue tems! "KoopauHars! BekTopa 1 bubnuorexa [JOK
Ha IUIOCKOCTH U B IpOCTpaHcTBE" https://edsoo.ru/

5 [ToBTOpenue Tems! "CkansgpHoe 1 bubnnorexa [JOK
MIPOU3BEICHUE BEKTOPOB" https://edsoo.ru/

3 [ToBTOpeHue Temsl "Beruncnenue yria 1 bubnuoreka [IOK
MEK/ly BEKTOpaMH B IpOCTpaHCTBE" https://edsoo.ru/

4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1 bubnuoreka [IOK
MPOXOSIIEH Yepe3 ABE TOUKH" https://edsoo.ru/

5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 bubnuoreka [IOK
YpaBHEHUE IIIOCKOCTH B OTpE3Kax https://edsoo.ru/

6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 bubnuoreka [IOK
YpaBHEHHE IIJIOCKOCTH B OTPE3KaX https://edsoo0.ru/

7 BekTopHoe npousBeneHue 1 E;?;I;T:O?rEOK

3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1 bubnunoreka [JOK
MporpaMMHUpPOBAHUE https://edsoo.ru/

9 JIuHeitHbIe HEpaBEHCTBA, JIMHEHHOE 1 bubnnoreka [JOK
MporpaMMHUpPOBAHUE https://edsoo.ru/

10 AHanuTHYeCKHue METObI pacyéTa yria 1 bubnuoreka [JOK
MEXy NPSMBIMHA B MHOIOTpPaHHUKAX https://edsoo.ru/

1 AHanUTUYECKHUE METObI pacyéTa yria 1 bubnunoreka [JOK

MCKAY IIIOCKOCTSAMH B MHOTOI'PaAHHUKAX

https://edsoo.ru/
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12 dopmyna pacCTOSHUS OT TOUKH JI0 bubmuoreka [IOK
IIJIOCKOCTH B KOOPJAMHATAX https://edsoo.ru/

13 HaxosxieHne pacCcTosiHUM OT TOYKHU 10 bubnuorexa [JOK
IUIOCKOCTHU B KyOe https://edsoo.ru/

14 HaxosxieHne pacCcTosiHUM OT TOYKHU 10 bubnuorexa [JOK
IIJIOCKOCTH B IIPABUJIBHOW IMMPaMHUJIE https://edsoo.ru/

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CeueHuss MHOTOTPAHHUKOB: CTaHAapTHHIE bubnuoreka [JOK
MHOTOTPaHHUKH https://edsoo.ru/

bu6mmoreka [IOK

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B

https://edsoo.ru/
CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE
bu6mmoreka [IOK
18 TIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
g https://edsoo.ru/
IJI0CKOCTEM

19 [TapannenpHble NPSAMBIE U TJIOCKOCTH: bubnuoreka [IOK
MapasiebHbIE CEYEHUS https://edsoo.ru/

20 [TapannenpHble NPSAMBIE U TIIOCKOCTH: bubnuoreka [JOK
pacy€r OTHOIIECHUM https://edsoo.ru/
[TapannenbHblie NPSMBIE U TIOCKOCTH:

21 JIBI MEXKTY CKPEIUBAIOIIUMUCS Bubmmorexa LIOK
r Y kP https://edsoo.ru/
MPSIMBIMH
[lepnientuKynsapHbIE MIPSMBIC U

99 IJIOCKOCTHU: CTaHAPTHBIE Maphl bubnnoreka [JOK
MEPIIEHANKYIISIPHBIX UIOCKOCTEN U https://edsoo.ru/
MPSIMBIX, CHAMMETPUHU MHOTOTPAaHHUKOB

23 [lepneniuKynsspHBIE MIPSIMBIE U bubnuoreka LIOK

TUIOCKOCTH: TeopeMa O Tpex

https://edsoo.ru/
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NEePIEHIUKYIIApax

[lepnieHuKyIsipHBIE IPSAMBIE U

bu6mmoreka [{OK

24 IJIOCKOCTH: BBIYMCIICHUS JTHH B
https://edsoo.ru/
MHOTOTPaHHUKAX
[ToBTOpenue: monaau
25 MHOTOYTOJIHUKOB, ()OPMYJIBI IS bubnmorexa LOK
- > POPMY https://edsoo.ru/
TJI0IA IeH, COOOpaKEeHHS TOI00Us
[ToBTOpEenue: monaau
26 MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI brbmmorexa HOK
" > POPMY https://edsoo.ru/
TIJTOTAIeH, COOOPaKEHHUS TI0100MsI
[ToBTOpEeHME: MIOIIAAN
27 MHorop OJIbHUKOB, (DOPMYJIBI JISI bubamorexa LOK
e > POPMYIIE! A https://edsoo.ru/
TJTOTA IeH, COOOpaKEHHUS TI0100MsI
[nomany ceyeHnii MHOTOrPaHHUKOB:
. bu6mmoreka [IOK
28 IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHusi Ha
https://edsoo.ru/
Y4acTH, COOOPaKEHHUSI 1101001t
[lnomany ceyeHnii MHOTOTPaHHUKOB:
. bu6mmoreka [JOK
29 IJIOLIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
https://edsoo.ru/
Y4acTH, COOOPaKEHHUSI 110 100Ut
Kontponbras padota "[loBropenue:
30 MHOTOTPaHHUKH, CCUCHUS
MHOTOI'PaHHUKOB"
31 O6béM Tena. O6beM MPSIMOYTOJIBHOTO bubnunoreka [JOK
napasiesenuneaa https://edsoo.ru/
39 3amaun 00 yaABOCHUHU KyDa, 0 KBaapaType bubnuoreka [JOK
Ky0a; 0 TpUCEKLIUH yria https://edsoo.ru/
33 CrepeoMeTpuiecKue 3a/1auu, CBI3aHHBIE C bubnunoreka [JOK

00BEMOM MPSMOYTOJIBHOTO

https://edsoo.ru/
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Iapajiiejacnuicaa

HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C

bu6mmoreka [{OK

34 BBIYHCIIEHHEM 00BEMA IPAMOYTOJIEHOTO
PAMOYT https://edsoo.ru/
napajuiesenumeaa
bubmmoreka [{OK
35 OO0BEM IIPAMOI IIPU3MEL
P P https://edsoo.ru/

36 CrepeoMeTpriecKue 3a/1a4uu, CBI3aHHBIC C bubnuoteka [JOK
BBIYHCIIEHUEM 00bEMOB NIPSIMON TIPU3MBI https://edsoo.ru/

37 [IpuknanHele 3aqa4n, CBSI3aHHBIE C bubnnorexa [JOK
00BEMOM NPSAMOI TPU3MBI https://edsoo.ru/
Breruucienne 00bEMOB TEN ¢ IIOMOIIBIO

38 ompenenéuuoro naTerpana. O0ném bubmorexa HOK

peit N pass. https://edsoo.ru/
HAKJIOHHOH TIPU3MBI
Brrunciaenue 00bEMOB TE ¢ HOMOILBIO
39 onpenenénnoro uurerpaia. O0nLéM bubmorexa HOK
pex paia. https://edsoo.ru/
MTUPAMU/TBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE bubnuoreka [IOK
00bEMOB IMUPAMHU/T C OOLTUM yTIIOM https://edsoo.ru/

41 ®dopmyna 00bEma nupamuel. OTHOIIICHUE bubnunoreka [JOK
00bEMOB MUPAMHU/T C OOLTUM yTIIOM https://edsoo.ru/

42 CrepeoMeTpHYECKHUE 3a/1a4M, CBI3aHHBIC C bu6mmoreka [JOK
00bEéMaMU HAKJIOHHOM MTPU3MBI https://edsoo.ru/

43 CrepeoMeTprUYECKUE 3aJ1a4H, CBA3aHHBIC C bu6mmoreka [JOK
00BbEMaMU TTMPAMHMTBI https://edsoo.ru/
IIpuxnanasie 3agauu mo teme "OO0bEMBI

P " ) . bu6mmorexa LIOK

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKIOHHOM

https://edsoo.ru/
TIPU3MBI
45 [Ipuknanueie 3ana4n o Teme "OOBEMBI bu6mmoreka [JOK
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Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

https://edsoo.ru/

[Tpumenenne 00bEMOB. Brruncienne

bubmuoreka [JOK

46
paccTosiHUA 10 TIOCKOCTH https://edsoo.ru/

47 KonTtponsHas padora "O0béM
MHOTOTpaHHUKa"

WITUHIpUYECcKasi TOBEPXHOCTb,
48 ](;16 a3 pHII/Ie IJTAH qucxoﬁ brbmmorexa HOK
pasyio P https://edsoo.ru/
MMOBEPXHOCTU

49 Hunmuuap. [psmoi KpyroBoi HUIUHAP. bubnnorexa [JOK
[Imomane MOBEpXHOCTH IUIUHIPA https://edsoo.ru/

50 Konndeckas moBepXHOCTh, 00pa3yromnue bubnuorexa [JOK
KOHMYECKOU noBepxHOocTH. KoHnyc https://edsoo.ru/

51 CeueHne KOHYyca INIOCKOCTBIO, bubnuoreka [IOK
MapayieaIbHON MIIOCKOCTH OCHOBAHUS https://edsoo.ru/

59 VYceuénnsiii konyc. M3o0paxenue bubnuoreka [IOK
KOHYCOB M YCEUEHHBIX KOHYCOB https://edsoo.ru/

53 [Tnomanpe 60KOBOM MOBEPXHOCTH U bu6mmoreka [JOK
MOJIHOM TTOBEPXHOCTU KOHYCA https://edsoo0.ru/

54 [Tmomaabs 60KOBOM MOBEPXHOCTH H bu6mmoreka [JOK
MOJIHOM MTOBEPXHOCTU KOHYCA https://edsoo.ru/
CrepeoMeTrpHuueckue 3a1auu Ha

bubmuoreka [JOK
55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
. https://edsoo.ru/
MIOCTPOCHUEM CEYCHMI UIMHIIPA, KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha
bu6mmoreka [JOK

56 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,

. https://edsoo.ru/
MOCTPOCHUEM CEUEHUU HUIMHAPA, KOHyCa
57 [IpuknagHeie 3aqa4u, CBSI3aHHBIE C bu6mmoreka [JOK

MUJIIMHAPOM

https://edsoo.ru/
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58 [IpuknanHele 3a1a4u, CBSI3aHHbIE C bubmuoreka [IOK
LUAJIMHIPOM https://edsoo.ru/
bubmmorexa [{OK
59 Codepa u ma
bep p https://edsoo.ru/
Ilepeceuenue chepsl 1 mapa ¢
60 HJI(I))CKOCTI)IO K(i)c:HHe mra pa U cepsl Bubnuotexa LIOK
' p p https://edsoo.ru/
IJIOCKOCTRI0. By 1 n3o0pakeHue mapa
Ilepeceuenue cdepsl 1 mapa ¢
P Gep P bubmmoreka [{OK
61 mockocThio. Kacanue mapa u chepsl
https://edsoo.ru/
MJIOCKOCTRI0. B 1 n3o0pakenue mapa
62 VYpasuenue cheprl. [Tnomanp chepsl u e bubnuorexa [JOK
qacTe https://edsoo.ru/
bu6moreka [IOK
63 Cummerpus cdepsl 1 mapa
p bep p https://edsoo.ru/
CrepeomMeTpuiecKue 3a1a4 Ha
64 JIOKa3aTeJIbCTBO U BEIUHCIICHHE, bu6mmoreka [IOK
CBsI3aHHBIE CO c(hepoii u mapowm, https://edsoo.ru/
MMOCTPOCHUEM MX CEYCHHUH TUIOCKOCTHIO
CrepeomMeTpriecKUe 3a/1a4 Ha
65 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, bu6mmoreka [JOK
CBsI3aHHBIE CO c(hepoii u mapom, https://edsoo.ru/
MMOCTPOCHUEM MX CEYCHHUH TUIOCKOCTHIO
66 IIpuknangaeie 3a7auu, CBA3aHHBIE CO bu6mmoreka [JOK
ctepoii u mapom https://edsoo.ru/
IToBTOpEHME: OKPYKHOCTE Ha IIOCKOCTH,
67 BLILII/ICEGHI/I}I B OEWK HOCTH, CTaHJapTHBIE bubmorexa [IOK
Py ’ Aap https://edsoo.ru/
moagoous
68 PaznuuHbple KOMOUMHAIMY TEJ BPaIIEHUs U bubnuorexa [IOK
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MHOT'OI'paHHUKOB

https://edsoo.ru/

3anauu 1o Teme "Tesa U NOBEPXHOCTH

bubmuoreka [JOK

69
BpaiieHus" https://edsoo.ru/

70 3amauu o Teme "Tena u MOBEPXHOCTH bubnuorexa [JOK
BpaiieHus" https://edsoo.ru/

71 Kontponsnas padota "Tena u
MTOBEPXHOCTH BpalieHus"

7 O6bem mumuHApa. Teopema 06 00bEMeE bubnuorexa [JOK
MPSIMOTO LUJIUHAPA https://edsoo.ru/
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

73 onpenenéHHoro uurerpaita. Oo0ném bubmorexa HOK

P pasa. https://edsoo.ru/
KOHYyCa

74 [Tromaau 60KOBOM ¥ MOJHOM bu6moreka [IOK
MOBEPXHOCTH KOHYCA https://edsoo.ru/
CrepeoMeTprveCcKue 3a/1a4H, CBI3aHHBIC C

N bu6mmoreka [IOK

75 BBIYUCIICHUEM 00BEMOB ITUIUHPA,

https://edsoo.ru/
KOHYCa

76 [Ipuknagaeie 3agaun mo Teme "OO0BbEMBI U bu6mmoreka [JOK
IJTIOIIa U TOBEpXHOCTEN Ten" https://edsoo.ru/
O0BEM 1Iapa U MapoBOTrO CEKTOPA.

Teopema 00 00bEme mrapa. [Tnomaas

77 cdepol. CTepeoMeTpruyecKue 3a1auu, bubnnoreka [JOK
CBSI3aHHBIE C BEIYHUCIEHUEM O00BEMOB https://edsoo.ru/
mapa, mapoBOro CErMEHTa U IIapOBOTO
CeKTopa
[Ipuknanueie 3anaun o Teme "OOBEMBI

" . bu6mmoreka [JOK

78 Ten", CBA3aHHbIE C 00BEMOM I1apa U

ionaapio ceprl. COOTHOMICHUS MEXKIY

https://edsoo.ru/
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IJIOIAJIIMU TTIOBEPXHOCTEH U 00bEMaMu
MOJA0OHBIX TEJ

[TogoGHBIE TelIa B TPOCTPAHCTBE.
N3menenne 00bEMa pu 10100HH.

bu6mmoreka [{OK

79 CTepeOMeTquecmfe 3a/1a4u, CB?[S&HHI:IE: c httos://edsoo.ru/
BBIYHCIICHUEM 00BEMOB TEIT U TUIOIIAJICH
MMOBEPXHOCTEN

80 Kontponsnas padota "[lnomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"
JIBmwxenust mpoctpancTBa. OTOOpaKeHHSL.

81 JIBukenus u paBeHCTBO puryp. O0miue bubnmorexa [IOK

. . https://edsoo.ru/

CBOWCTBA JIBIKCHUM
Bubl 1BuKeHMIN: TapayuienbHbII

82 MEPEHOC, LICHTPAJIbHASI CHMMETPUS, bubnuoreka [IOK
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT https://edsoo.ru/
NpAMOM

83 [IpeobpazoBanus nomoous. [psimas u bubnuoreka [IOK
ctepa Diinepa https://edsoo.ru/

84 I'eoMeTpuueckue 3agaun Ha TPUMEHEHUE bubnuoreka [JOK
IBIDKECHUSA https://edsoo.ru/

85 KontponbHas padoTa "BekTopsl B
npocrpanctae"
O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11

86 KJIACCOB, CUCTEMAaTH3aIs 3HAHUI:
"[NapaniensHOCTh MPSMBIX U MIIOCKOCTEN
B IIpocTpaHcTae”

87 Ob6o6maromniee noBroperue 11 nmoHsATHi U
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MeTO0/10B Kypca reomerpun 10-11
KJ1aCCOB, CHCTeMAaTH3allMs 3HAHUIL:
"BexTopsl B npocTpaHcTBe"

88

Oo6o6maromee moroperue 11 moHsTHil U
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

89

O6o6maronee noproperue 11 nonstuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHUKa"

90

O6o6mmaromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 1011
KJIaCCOB, CHCTEMaTH3aIsl 3HAHUIL:
"O0BeM MHOTOTpaHHUKA"

91

O6o6matomee moBropeHue 11 MoOHSATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o06matomiee moBropeHue 11 moHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[mommaau MOBEpXHOCTH U 0OBEMBI
KpyTJbix Ten"

93

Htoropas KOHTPOJIbHAasA pa60Ta

94

Htoropas KOHTPOJIbHasA pa60Ta

95

[ToBTOpEHue, 06001mEeHNEe U




CUCTEMAaTU3alus 3HaAaHNHI

Hcropus pazBuTHsi CTEpEOMETPUH KaK
HAyKU " €€ POJIb B Pa3BUTUU

bu6mmoreka [{OK

96
COBPEMEHHBIX HH)KEHEPHBIX U https://edsoo.ru/
KOMITBIOTEPHBIX TEXHOJOTUI
WcTopus pa3BUTHS CTEPEOMETPUM KaK

97 HayKH U €€ poJib B pa3BUTHH bubnnorexa [JOK
COBPEMEHHBIX NHKEHEPHBIX U https://edsoo.ru/
KOMITBIOTEPHBIX TEXHOJOTUI
WcTopus pa3BUTHS CTEpEOMETPUH KaK

98 HayKU U €€ poJib B Pa3BUTHHU bubnuoreka [JOK
COBPEMEHHBIX NHKEHEPHBIX U https://edsoo.ru/
KOMITBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUH KaK

99 HAaYKH U €€ pOoJib B Pa3BUTUH bubnuoreka [IOK
COBPEMEHHBIX HH)KEHEPHBIX U https://edsoo.ru/
KOMITBIOTEPHBIX TEXHOJOTUI
HcTopus pa3BUTHS CTEPEOMETPUH KaK

100 HAYKH U €€ poJib B PA3BUTUH bubnunoreka [JOK
COBPEMEHHBIX MH)KEHEPHBIX U https://edsoo0.ru/
KOMITBIOTEPHBIX TEXHOJOTUI
HcTopus pa3BUTHS CTEPEOMETPUH KaK

101 HAYKU U €€ pOoJib B Pa3BUTUHU bubnnoreka [JOK
COBPEMEHHBIX MHKECHEPHBIX U https://edsoo.ru/
KOMITBIOTEPHBIX TEXHOJOTUI
Hcropus pa3BUTHS CTEPEOMETPUM KaK

102 HayKH U €€ poJib B pPa3BUTHH bubnuoreka [IOK

COBPCMCHHBIX MHXXCHCPHLBIX U
KOMIIBFOTCPHBIX TEXHOJIOT Ul

https://edsoo.ru/
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
MpoBePsSIEMOro .
00pa30oBaTeIbHON MPOrpaMMbI CpPeIHETr0 00IEero 00pa3oBaHusl
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJCTBUS W3 HUX INPU PEIICHUU
' reOMETPUYECKUX 3a1a4
73 OnepupoBaTh MOHATHSIMH: MapPAJUICTLHOCTh U MEPICHIUKYISPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccuduimpoBare B3aUMHOE PACIIOJIOKECHHE TIPSIMBIX M IUIOCKOCTSH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYTPAHHBIA yroJ, TPaHU JABYIPAHHOTO yrJa,
7.5 pedpo NIBYrpaHHOrO yrja, JUHEHHBIA Yroj JBYTpaHHOTO yria, rpaJycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBaTth OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHUpamMujaa, MOpuU3Ma,
' MPSIMOYTOJIBHBIN MTapajuiesienuIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA IS
7.8 KjaccupuKanuu (BBIMYKJIble U HEBBIYKIIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE IPU3MBI, NTapaJlieeIUIe/Ib])
7.9 OnepupoBaTh NOHATUSAMH: CEKYIIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHUKOB, HCIOIb3YA
' METO/I CJIE/IOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoXKJI€HUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WM alropuTMaM, TPUMEHSS W3BECTHBIE AaHAJIMTUYECKUE METOJNbI TMpHU
7.12 pelIeHnHd  CTaHAApTHBIX MaTeMaTHYeCKHMX 3ajad Ha  BBIYUCICHHE
pPacCTOSIHUN MEXIy ABYMS TOYKaMU, OT TOYKH JO MPSAMOM, OT TOUYKHUJIO
MJIOCKOCTH, MEXKY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pematp 3amaun Ha HaXoXKJI€HHUE T€OMETPUUYECKUX BEIMYMH MO 00pasiam
713 WM alrOpUTMaM, TPUMEHSS W3BECTHBIE AHAJIMTUUYECKUE METOJNbI TMpHU

pPCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIUBAIOIMIUMUCA IPAMBIMH, MCKIY HpﬂMOﬁ N TIIOCKOCTBIO,




MCXKAY IIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOI0OOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IMpeICTaBICHHYI0 Ha
yepTrexax U pUuCyHKax
[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS CTEPEOMETPUUYECKHUX
7.17 3a7a4, MPEINOJaramilinX HECKOJIbKO IIaroB pEIICHUS, €CIU YCIOBHS
MIPUMEHEHMS 3a/1aHbI B SIBHOU (hopMme
718 [IpuMeHAT mpocCTEHIIME IMPOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBouTE mpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpumeHsTh MOTydeHHbIE 3HAHUS Ha MpaKTHKE: aHAJM3UpPOBATh peajbHbIE
CUTYallud U NMPUMEHATh U3yUCHHbIE TIOHATHS B MPOLIECCE MOUCKA PELIEeHUs
MaTeMaTH4ecKu chOpMYyIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh peabHbIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIIECIOBATH IMOCTPOCHHBIE MOJCIU C
UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHI M TeopeM, anmnapara aareopsl,
pemaTh ~ NpaKkTHYECKUEe  3a/Jauyd,  CBSI3aHHBIE C  HAXOXJIEHHEM
reOMEeTPUYECKUX BETUUUH
11 KJIACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh NOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollye
6.1 WINHAPUYECKON IOBEPXHOCTH, IMWIMHAP, KOHHYECKas IIOBEPXHOCTH,
o0pasyromye KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CHIOCOOBI MOJTyYEHHUS TEJl BpaLCHHS
6.4 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATUAMMU: IIAPOBON CETMEHT, OCHOBAaHHME CErMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOI0O CJIOS, BBICOTA LIAPOBOTO
CJ10s1, IAPOBOU CEKTOP
6.6 Bbruucnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEW Tel  BpalleHus,




T€OMETPUYECKUX TEJl C MPUMEHEHHEM (popmyIt

6.7

OnepupoBaTh MNOHATHSAMH: MHOTOTPAaHHMK, BIMCAaHHBIH B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TeEJO
BpalleHUs

6.8

BBIYHCIATE COOTHOMIECHUST MEXKTy IIOIMIAIMHU TIOBEPXHOCTEH B 00bEMaMu
MOJOOHBIX TEN

6.9

N3o0paxkates m3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM HPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHUI CBEpXy, COOKYy, CHH3Yy; CTPOUTh CEUEHHUS Tell
BpalleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHGMOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIypax, TMpEeACTaBIECHHYI0 Ha
YepTekKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (akThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, NPEINOoNaralIliuX HECKOJbKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopMme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOXKEHHUSI BEKTOpa HA YHCJIO, OOBSACHATh, KAKUMHU CBOWCTBAMHU OHHU
oOazmaror

6.15

[IpumeHsTh NpaBUIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHSTUSIMH: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yrol
MEXy BEKTOpamH, CKaJIsIpHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIaHApHbIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB W IPOU3BCACHHUC BCKTOPA Ha YHUCIO, YIolJl
MCXKIAY BCKTOPAMH, CKAIAPHOC IIPOU3IBEACHHE, pacCKilaJblBaTb BEKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4uu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUMHATHOI'O MCTOAA

6.20

Pemars 3amaum Ha J0Ka3aTEIBCTBO MaTEMaTUUYECKHUX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCJIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTOJbI npu peICHUn CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHHTL npo cTeHine nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMEI IIPU PCHICHUN CTCPCOMCTPUYICCKUX 3a1a4

6.22

HpI/IBOI[I/ITL MNpUMEPbl MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKHU3HU, paCllO3HABATh MPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HaA MPAKTHUKE. aHAJIMU3UPOBATH PCAJIBHBIC




CUTyallMM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTu4ecku chopMyaHpoBaHHOHN NPOOIEMbI, MOACIHPOBATH pealIbHBIC
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIENOBATH ITOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH U TEOpeM, amrmapara anreopsl,
pemiaTh  NPAKTUYECKHME  3a4a4d,  CBA3AHHBIE C  HAXOXKICHUEM
reOMETPUUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 06 AaKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, ITapaJICIbHbIE
n CKpCHIMBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpSAMBIX ©W  IIJIOCKOCT el B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, MIapaJUICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXIy NPSAMBIMU B MpocTpaHcTBe. [lapasienbHOCTh TMIIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBA NapalUIeNIbHBIX IUIOCKOoCcTed. [lpocreiimue
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapajienenunes,
MOCTPOEHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TUIOCKOCTU: TMEPNCHAUKYIAPHBIC IIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TEOPEMa O MPAMOU MEPIEHAUKYISIPHOMN
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOW U IJIOCKOCTBIO, TBYTPAHHBIN
YTOJI, IMHEHWHBINA yroj IBYrpaHHOro yria. [leprneHaukyisip U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOI JI0 TUIOCKOCTH, MpoeKust purypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX mepreHanKyIspax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yrosjbHas
pu3Ma, I'paHM U OCHOBAHMs NPHU3MbI, IpsMas W HAKJIOHHAs IpU3MbI, OOKOBas U
I0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsSMOYyroiabHbIN napaiesienunes u
ero cpoiicra. Ilupammna: n-yronbHas nupamujia, I'paHd U OCHOBAHUE MHUPAMU[BI,
O0KOBasi M NOJHAs MOBEPXHOCTb MUPAMUAbI, NpPaBWIbHAsA U yCEUEHHas NUpaMUA.
OneMeHTsl Npu3Mbl M nHpamuibl. [IpaBWiIbHBIE MHOTOIPAaHHUKH: IOHSATHE
IIPaBUJIBHOIO MHOTOTpPaHHUKA, IpaBWJIbHAas MpU3Ma U IpaBWIbHAs NUpPaMUJA,
IIpaBUJIbHAS TPEYroJbHask MUpaMKIa U MpaBUIbHBIN TeTpasp, kyo. [IpencraBienue o
IIPaBWJIBHBIX MHOTOIPAaHHUKAX: OKTa’ap, JOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUU B nupamMnuax, MnapauieJIeIuIeaax, IpaBHJIbHBIX
MHOT'OrpaHHUKaxX

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YyrJibl. [Inomane
OOKOBOM MMOBEPXHOCTU U IMOJIHOH IMOBCPXHOCTHU HpHMOﬁ MPpU3MBI, IJIOIIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOPEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXY TUIOIIAASIMUA TTOBEPXHOCTECH,
00BbEMaMHU IO HOOHBIX TENT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ HOBerHOCTI/I. HI/IJ'II/IH)Ip: OCHOBAHUA " 6OKOBa$[ HOBerHOCTI),
o0Opasyromas 1 0Ch, TIIONaAh OOKOBOW U TTOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 00pa3yrone KOHNYECKOW MOBEPXHOCTH, OCh U BEpPIINHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
mIomaas OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: OOpasyromue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdephl. B3anmHuoe
pacnofio’)keHue cepbl U TUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

KomMOuHarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAs] B MHOTOI'PaHHUK, WM TEJIO BpallleHuUs

6.6

[Tonsatue 06 oO0BEmMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapajuiesienunena u cieacTBus u3 He€. OO0BEM MIMHIPA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMIEHUS MEXIY TUIOMIAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TENT

6.8

Ceuennst nmiuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs [1apa

6.9

Bektop Ha muockocth ¥ B npocTtpaHCTBE. CII0)KEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno mapamienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

[IpsmoyronpHas cucrtemMa KOOpIMHAT B IpocTpaHcTBe. KoopamHatel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkaispHoe
IIPOU3BEACHNUE BEKTOPOB. BbluMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPH PELIEHUH T€OMETPUUYECKUX 3314




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JJOKAa3aTENbCTB, AJITOPUTMAMH pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JIO0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBONOJOKHOE YTBEP)KJIEHUE, NMPUBOAUTH NPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU. MHOXECTBO, IMOAMHOXECTBO, OII€palluh HaJd MHOXCCTBAMU,
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHUCIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM IOKA3aTesIeM, CTENEeHb C JEHCTBUTENBHBIM IOKa3aTeNleM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
2 YuCeNl; YMEHHE HCII0JIb30BaTh IPU3HAKU JIEIMMOCTH, HAUMEHBIINH 00Iuii
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsIMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/1aBaTh II0CJIEJOBATEIbHOCTH, B TOM YHUCJIE C IOMOLIBIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JEHCTBHSI C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
NOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: palMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUsT M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE penlaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peanbHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAs (YHKIIHS, aCHMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(u3nuecKuii CMBICI TPOU3BOAHOM, MepBOOOpasHas, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIMN (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTeIbHOW K rpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOUYJIEHOB C HMCIOJB30BAaHHWEM armapara MaTeMaTH4YeCKOTO
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTL MNPUMCPbBI MATCMATUYCCKOIO MOJCIHMPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKOMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYecKne (YyHKIHHU, TOKa3aTelnbHas WU
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
WCTIONB30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3ajad U3 APYruX YYeOHBIX NPEIMETOB M 33734 U3 pPealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAXKEHHS, YpaBHEHMs, HEpPaBEHCTBA M HX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHUE MOJEIHPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIE0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETHPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHCJIE€ C NPUMEHEHUEM TpaPuuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHENHOMN perpeccun

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(GopMyNBl CIHOKEHHS W YMHOXKEHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny bepHymnu, komOuHaTOpHbIE (HAaKTHI M (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (YHKIWUU PpaACHpENeieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TIPOSIBIICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHUBATh
BEPOSATHOCTH PEATHHBIX COOBITHI; COCTABISATH BEPOSTHOCTHYIO MOJETh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJ, TpEXTPaHHBIM YTroj, CKpeluBaloluecs npsMble, NapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMM; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIAAL (GUIYpbl, 00BEM GUrypHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTH NHPAMUBI, IMPHU3MBI, KOHyca, IMJIMHApA, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OIMpeaeSICHHs U3y4aeMbIX (HUTYp, BBIIBUTaTh TUTIOTE3bI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajyieIbHBI TIEPEeHOC, CUMMETPHSl Ha IUIOCKOCTH U B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHny 3aad; HaXOJWTh TEOMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanak, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHbIe (OPMyNBl M METOJIbl, B TOM YHCIE: IUIOIIAJb MOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, UIHHIpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL NOHATHUAMU: IPAMOYI'OJIbHAA CHUCTEMA KOOpPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHUW; YMEHHUE paCIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie 1 HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIIa OKPYIJICHUS, PUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaQUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyIia CII0KHBIX MPOLIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOosbLIero ¥ HaMMEHBIIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Matemartuka: anrebpa ¥ Hayajga MaTEMaTUYECKOrO aHAIN3a, TE€OMETPHSL.
I'eometpus. 10-11 k. ba3oBbiit u yriny6nénnsiii yposau Aranacst JI.C.,

byry3oB B.®., Kagomues C.b. u apyrue, M.: [IpocBenienue

METOINYECKHUE MATEPHUAJIBI JIJIsA YYUTEJIA
Mertoandeckue pexomenaanuu. 10-11 kmaccel (k yueonuky Aranacsia JI. C.,

byry3oB B.®., Kagomues C.b. u npyrue), M.: [IpocBenienue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

bu6muorexa [IOK https://edsoo.ru/
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