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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPAaHHUKHM M Te€ja BpallEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATEHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, pacHpe/eEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOICHHEM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus juis auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 waca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKE€HUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TEOopeMa O IIPsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IJIOCKOCTEW: NPU3HAK  IEPIEHIUMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHfHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAsE TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa p&Oep M OOKOBBIX TIpaHeil
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajid, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHOW MMPAMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIHMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTUYECKUE 3HAaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKOW HAMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHUE MaTEMAaTHMYEeCKUX 3HAHUU I peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U  OONIECTBEHHOM  MpPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITHUWA, OTHOIIEHUNH MEXKIy TMOHATHUSAMH, (DOopMyIUpOBaAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C HCIMOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATH HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUA C CYXICHUAMH APYIMX Y4YaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTEIbHO BBIOMpPATh (QoOpMaT BBICTYIUIGHHS C Y4ETOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEHCTBUI M MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW M MHAUBUIYAIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHCHUSI HECKOJIBKHX JTIOICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJCACTBUSA U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBAHMS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIIOJHSATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CUMMETPHUSl B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKA3aTEIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH |
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHANIM3UPOBATh PEATbHBIE CUTYAllMH, MPUMEHATh U3YYECHHbIE MOHSATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara ajreOpbl, pelaTh MPaKTUYECKHE 3a/ayH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPHPOBATh MOHATHSIMH, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI TMOTYYESHHS TEJ BPAILCHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMHU, CBA3AHHBIMU C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTIOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEACTAaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKUE 3a1a4M HA BBIYMCIEHUE YTJIOB MEXKY NMPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TEJl BpalleHUs IMpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapajuienTbHO U NEPHEHIUKYIISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIHYHNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBA B IIpOLlECCE IOUCKA  PELICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUECKUX BEINYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3 1
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25 1
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontpoabubie IIpakTnyeckue p
n/n Bceero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
OcHoOBHBIE TpaBHjIa H300paKEHUS Ha
1 HCYHKE IJIOCKOCTH, ITapajieIbHbIX 1 PaLWW
PHEYH P 02.09.2025
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
2 Bxomanas koHTpoJibHAsA padoTa. 1 1 PaLWW
A P P 04.09.2025
[ToHsTHS: TTIEpECeKAIONTUECS TIOCKOCTH,
3 [ePECEKAIOIINECS MPpsMast U MIOCKOCTh; 1 P3LW
P Hnect 1ip 05.09.2025
MOJIYTIPOCTPAHCTBO
[ToHsTHS: TIEpeceKarONUecs MIOCKOCTH,
4 repeceKaronecs mpsamas 1 IJI0CKOCTh; 1 PILL
P Hneet Tip 09.09.2025
MOJTYTIPOCTPAHCTBO
MHororpaHHuKH, U300paKEHUE
5 MIPOCTEUIINX IPOCTPAHCTBEHHBIX (DHUTYP, 1 PaLl
P poctp Quryp 11.09.2025
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, H300paKEHUE
6 MPOCTCHINNX NPOCTPAHCTBEHHBIX (DUTYD, 1 P3LL
P poctp $uryp 12.09.2025
HECYIIECTBYIOIUX O0HEKTOB
AKCHOMBI CTEPEOMETPUH U TIEPBLIE
7 peometp P 1 P3LL
CJIECTBUS U3 HUX 16.09.2025
AKCHOMBI CTEPEOMETPUH U TIEPBLIE
8 p p p 1 PO
CJIEICTBUS U3 HUAX 18.09.2025




AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TJIOCKOCTEH

19.09.2025

PaW

10

11

12

13

14

N300pakeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CEYCHUN
pa3HBIMU IIBETaMU

N300paxkeHne cedeHu mupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOST Yepe3 MX
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpammBanue MOCTPOSHHBIX CEYCHHI
Pa3HBIMH [IBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
IIOJIyYE€HHBIX IUIOCKOCTEM.
PackpamBanne nocTpOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

N300parkeHne ceueHnil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
MTOJTYYEHHBIX ITJIOCKOCTEM.
PackpammBanne nocTpOeHHBIX CEUEHUI
pa3HbIMH LIBETaMU

Meton cieoB Uil IOCTPOEHUS CEUEHUI

23.09.2025

25.09.2025

26.09.2025

30.09.2025

PaLWl

PaLW

PaLWl

PaLl

PaU




02.10.2025

15

16

17

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CaoiicTBa nepeceyeHui NpsMbIX U
IIJIOCKOCTEMN

[Toctpoenue ceuenuii B mupamuie, Kyoe
o Tpém Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 11aroB
MIOCTPOEHUS

03.10.2025

07.10.2025

09.10.2025

PaLW

PaLW

PaLWl

18

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
IIOCTPOEHUS

10.10.2025

PaW

19

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpémM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 11aroB
MOCTPOEHUS

14.10.2025

PaLW

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha péopax. Co3maHue
BBIHOCHBIX YEPTEKEH U 3alHCh IIaroB
MOCTPOEHUS

14.10.2025

PoLWW

21

22

[ToBTOpenue manumerpun: Teopema o
MIPOIMOPLMOHANIBHBIX oTpe3kax. [Tlonobue
TPEYTOJIBLHUKOB

IToBrOopenue mianumerpun: Teopema
Menenas. PacyeTsl B ceUeHUSIX Ha

16.10.2025

17.10.2025

PoLWW

PaLl




23

BBIHOCHBIX yepTexax. Mcropus pa3Butus
PO IIaHUMETPHUU U CTEPEOMETPUU

Kont P3W ponpHas paboTa "AKCHOMBI
crepeomet P3LW PILW pun. Ceuenus"

21.10.2025

PaW

24

B3anMHOe pacnonokeHue npsmbIx B
npocTpancTse. CKpeluBaroIuecs
npsiMble. [Ipu3Haky CKkpelmuBaromuxcs
npsMbix. [lapaniensHble IpsiMbIe B
IIPOCTPAHCTBE

23.10.2025

PaW

25

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOW MPSAMOM, IPOXOASIIEH Yepe3
TOYKY IIPOCTPAHCTBA U HE JIeKaIel Ha
JTaHHOU mpsiMoii. JlemMa o mepecedeHun
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO

24.10.2025

PaW

26

[TapamtensHOCTB Tpex NpsMbIX. TeopeMa
0 TPEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

06.11.2025

PaLW

27

[TapannenpsHOE POEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJJIETLHOTO
npoekTupoBanus. 300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINUN

07.11.2025

PaLW

28

29

[enTpanbsHas npoekuus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEXY NPSIMBIMU

3azauu Ha JOKa3aTeNbCTBO U
HCCIIEIOBAHNE, CBA3AHHBIE C
pacIoyioKeHNUEM MPSMBIX B IIPOCTPAHCTBE

11.11.2025

13.11.2025

PoLW

PaLl




30

31

[TonsATHA: MapajuIeIbHOCTD NPSMOMN U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH NPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH PSIMOM U
IIJIOCKOCTH

FCOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha BIYHMCICHUC
1 10Ka3aTcIbCTBO, CBA3aHHBIC C
mapalyiCJIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

14.11.2025

18.11.2025

PaLW

PaLWl

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEKE U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOLUEHUH

20.11.2025

PaW

33

[TapannenpHas npoeKUHs, IPUMEHEHUE
JUIS IOCTPOEHUSI CEUeHMI KyOa 1
napauienenumnena. CBoncTaa
napajuiefienunena u IpusMbl

21.11.2025

PaLW

34

35

36

37

[TapannensHele wiockocty. [pusnaku
NapajIeJIbHOCTHU JIBYX IUIOCKOCTEH

Teopema 0 napajuIeIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepe3 TOUKY, He MPUHAIICKAIYIO TaHHON
IIJIOCKOCTH U CJIEJICTBUSA U3 HEE

CBoiicTBa napamieNbHbIX TNIOCKOCTEN: O
MApaJIENBHOCTH MPSAMBIX [IEPECECUCHUS
IIpY NIEPECEUECHUU JBYX MapalIeIbHBIX
IIJIOCKOCTEMN TPEThen

CBoiicTBa mapayienbHbIX MJIOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,

25.11.2025

27.11.2025

28.11.2025

02.12.2025

PaLW

PaLl

PaLl

PaU




38

39

3aKJIFOYEHHBIX MEXAY MapAJIIEIbHBIMU
P3LLU IJIIOCKOCTAMMU; O IEPECECUEHNU
MPAMOM C IBYMS ITapajuIeIbHBIMU
IIOCKOCTSIMU

[ToBTopenue: Teopema [Tudaropa na
IIJIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
MPSAMOYTOJIBHOTO TPEYTrOJIbHUKA

04.12.2025

05.12.2025

PaLW

PaW

40

41

42

CoiicTBa Ky0a 1 MPSIMOYT'OJIBLHOTO
napajuiesienunena

Brraucnenue aiuH OTPEC3KOB B Ky6e u
IpAMOYT'OJIbHOM IIapaJUICJICTIMIICIC

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

09.12.2025

11.12.2025

12.12.2025

PaW

PaLW

PaL

43

[lepneHMKyIAPHOCTD NPSIMOM U
mockocty. [Ipn3nak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

16.12.2025

PaLW

44

Teopema o CyllleCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

18.12.2025

PoLW

45

46

[InmockocT U nepreHINKyIspHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u NECpHNCHAUKYIISIPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

19.12.2025

23.12.2025

PoLW

PaLl




47

[lepnieHIuKynsp U HAKJIOHHAS.
[TocTpoeHue nepneHauKynspa U3 TOUKU

Ha IPSIMYIO

25.12.2025

PaW

48

[lepnieHqUKYISp U HAKJIOHHAS.
[TocTpoeHue neprneHauKynsapa U3 TOUKU
Ha OpAMYI0. AIMUHHUCTpaTUBHAs
KOHTpOJIbHasI padoTa.

26.12.2025

PaW

49

50

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast u oOpaTHasi)
Teopema o TpEX NMepreHAUKyIIpax
(npsimast 1 oOpaTHas)

30.12.2025

13.01.2026

PaW

PaLW

51

Yron Mexay CKpeumBarOIUMUCS
MPSIMBIMU

15.01.2026

PaW

52

53

54

[Tonck neprneHMKyIspHBIX IPSIMBIX C
IIOMOIIBIO IIEPIEHAUKYIIPHBIX
IJIOCKOCTEN

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

[Toctpoenue ceuenunii kyba, MpU3MBlI,
IIPaBWJIBHON MUPaMUABI C TIOMOILBIO
OpPTOTOHAILHOW MPOEKIINH

16.01.2026

20.01.2026

22.01.2026

PaLW

PaLWl

PaLW

55

[Toctpoenue ceuenunii kyda, MpU3MBlI,
MPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

23.01.2026

PoLW

56

S7

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO INIOCKOCTH. I1nockocTn
CUMMETPUN B MHOTOTPaHHUKAX

[Ipu3Hak neprneHauKyJIApHOCTH IIPSIMON U

27.01.2026

PoLWW

PaU




IIJIOCKOCTH KaK CJICACTBUC CUMMCTPUU

29.01.2026

58

59

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
pPacCTOSTHUM OT TOYKH JI0 MJIOCKOCTH

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
paccTosiHU OT TOYKHU JI0 TIIOCKOCTH

30.01.2026

03.02.2026

PaLWW

PaLW

60

CriocoObl OITyCTUTH TEPIICHANKYISPHI:
CUMMETPHUSI, CABUT TOYKHU T10
napasieIbHON MPAMO

05.02.2026

PaW

61

62

63

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3anmHoe
PacMoJI0KEHUE MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

[ToBTOpEeHME: Yyroa Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

06.02.2026

10.02.2026

12.02.2026

PaLW

PaLW

PaL

64

[ToBTOpEHME: yrom MexIy
CKpCHIMBAIOIIUMHUCH ITPAMBIMHU B
IIPOCTPAHCTBE

13.02.2026

PaLW

65

66

67

FGOMCTqueCKHe METO/bI BEIUHCIICHUA
yria MCXKIy NpsAMbIMU B MHOT'OI'paHHUKaAxX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria
[IepnenquKynspHbIE IIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISIPHBIX
IIJI0CKOCTEN

17.02.2026

19.02.2026

20.02.2026

PoLWW

PaLl

PoLWW

68

[Ipu3Hak neprneHIuKyIspHOCTH

PoLWW




IIJIOCKOCTEM; TeOpeMa O NMPSAMOU
IepeceyeHus JIByX IIOCKOCTEH
NEePIEHANKYIISPHBIX TPEThEH MI0CKOCTU

24.02.2026

69

[IpsiMOyTONBHBIN Mapajuienenunesn; Kyo;
HU3MEPEHMS], CBOMCTBA IPAMOYTOJIbHOTO
napajuiejienunena

26.02.2026

PaW

70

71

TeopeMa 0 AuaroHajau mnmpsaMoOyroJIbHOro
nmapajjeacnuieaa u CICACTBUC U3 Hee
CTepeOMeTpI/I‘-ICCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

27.02.2026

03.03.2026

PaLW

PaLW

72

[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,
napasJiesibHble IUIOCKOCTH B CTAHIAPTHBIX
MHOTI'OI'paHHHKaxX

05.03.2026

PaW

73

[Tapa mapasnienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTHIX CUTYAIUSIX

06.03.2026

PaLW

74

75

76

PaccrosiHue OT TOUKH 10 TIIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TIOCKOCTH

Beluncienne paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblii yroi, HEpaBeHCTBa s
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIjia

10.03.2026

12.03.2026

13.03.2026

PaLW

PaLl

PaLl

77

DneMeHTHI ChepPUIEeCKON TeOMETPHH:

PoLWW




I€oAC3NYCCKUEC IMHHUHM Ha 3emite

17.03.2026

Kontposbnas padota "Yrib1 u

78 PaLWW
paccrosiHus" 19.03.2026
79 Cucremaru3zanus 3HaHul "MHOTOrpaHHHUK P3LLI
U €ro 3JeMeHTH" 20.03.2026
80 IInpamupa. Buael nupamun. [IpaBunpHas P3LLl
nupamusia 24.03.2026
81 [Tpusma. Ilpsimast 1 HaKJIOHHAsI TPU3MBI. Pl
[IpaBusbHAs mpU3Ma 26.03.2026
82 [Ipsimoit mapamienenunern, P
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo 27.03.2026
Brimykisie MEHOTOrpanHukd. Teopema
83 P3LW
Diinepa 07.04.2026
Beimykisie MHOrorpannuku. Teopema
4 i T Pl
8 Oiinepa. [IpaBuiibHbBIE U TIOTYIPaBUIIBHEIC 09.04.2026
MHOTOTPaHHUKH
n n PaLu
85 KonrtponbHas pabota "MHOrorpaHHUKH 10.04.2026
86 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B Pl
MIPOCTPAHCTBE 14.04.2026
PoLWW
87 CymMa BEKTOpOB 16.04.2026
PoLWW
88 Pa3nocTh BekTOpOB 17 04.2026
PoLWW
89 [TpaBwiio mapamienenuena 91.04.2026
90 YMHOXEHHE BEeKTOpa Ha YHCIIO PO

23.04.2026




Paznoxenue BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1 24.04.2026 PaLW
TUIOCKOCTH
2
9 CkansipHOE TIPOU3BEICHUE 1 98.04.2026 PILU
93 Brruuciienue yria Mexy BEKTOpaMH B 1 P31
MIPOCTPAHCTBE 30.04.2026
94 [Ipocreiimme 3aaa4u ¢ BEKTOpaMU 1 07.05.2026 PO
N .
95 pocTeiiue 3a1a4n ¢ BEKTOPaMu 1 08.05.2026 PaLL
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 12.05.2026 PO
97 IIpocreimue 3a1auu ¢ BEKTOpaMH 1 14.05.2026 PaLU
98 OO0o01IeHre U CHCTeMAaTH3aNNs 3HAHUN 1 15.05.2026 PaLL
99 O06o00611eHre U cucTeMaTu3alus 3HaHu! 1 10.05.2026 PILU
100 HToroBasi KOHTpOJIbHASA paboTa 1 21.05.2026 PaLU
101 i
0 O0o01IeHre U CHCTeMaTH3alns 3HAHUN 1 99 05.2026 PaLL
102 O06o0061IeHre U cucTeMaTU3alus 3HaHU! 1 26.05.2026 PILU
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




IPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IIPsIMasi, IJIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEJCTBHS M3 HHUX IMPH PEIICHUH
' reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccupumupoBare B3aMMHOE DPACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPAaHHBIA YroJ, TpaHH ABYTPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOI'PDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHTbl MHOTOTPaHHUKA, IPAaBUJIbHBIA MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHU/bl MHOTOIPaHHMKOB (IIMpamMuaa, IOpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTPaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, MPaBHIILHBIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJlICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIEI TIOCTPOCHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIIOIB3YSI
' METO/I CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOJIOM CIIEZIOB, BBINOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUTYD:
BU/] CBEPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HAaXOXJAEHHWE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
WIA aIrOpUTMaM, TPUMEHSS HW3BECTHBIE AaHATUTUYECKHE METOABI TIpHU
7.12 pEelIeHNH  CTAaHIAPTHBIX MaTeMaTHYECKHMX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUN MEXIy ABYMS TOYKAMH, OT TOYKH JO TIPSMOW, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSIMBIMU
Pemate 3a7aun Ha HAaXOXJAEHUWE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHATUTUYCCKHE METOABI TIPU

pPEIICHUN CTAaHAAPTHBIX MAaTCMAaTUUYCCKHUX 3aaa4 Ha BBIYHUCICHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA MNPAMBIMU, MCEXIY prlMOfI 1 IINIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

Bbruucnate 00bEMBI U IUIOIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
nupamMpia) ¢ MpUMEHEHHEM (OpMYJ, BBIUUCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOIPaHHUKOB

OHCpHpOBaTB IOHATHUAMHK: CUMMETPHA B IPOCTPAaHCTBE, LCHTP, OChb H
IIJIOCKOCTh CUMMETPHUHU, HEHTP, OCh U IINIIOCKOCTH CUMMETPUU (bl/Il"ypBI

7.16

W3Bnekatb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(GOPMAIHMIO O
MPOCTPAHCTBEHHBIX TeOMETpUYecKUX (GuUrypax, IMpeAcTaBICHHYI0 Ha
YepTekKax U pUCYHKAX

7.17

[TpumeHsTh reoMeTpuueckue (akThl I PEUICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEIIIONAraIluX HECKOIbKO IIAaroB pEUICHUs, €CIU YCIOBHS
NPUMEHEHHS 33J]aHbl B SBHOH (opme

7.18

7.19

[IpumensTb  mpocTeilline MpOrpaMMHBIE CPEACTBA UM AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPHU PEIICHUU CTEPEOMETPUUECCKUX 3a71a4

HpI/IBO,Z[I/ITB IMPUMCPbI MATCMATHYCCKHUX SaKOHOMepHOCTCﬁ B IIpUpoac H
JKHU3HHU, paCllIO3HABATDH IIPOSABJIICHUEC 3aKOHOB I'COMETPUU B UCKYCCTBC

7.20

[IprMeHATh MOJIyYEHHBIE 3HAHWSA HA NMPAKTHKE: AHAIM3UPOBATH PEAIbHbIE
CUTYyallUM ¥ PUMEHSITh U3YUYEHHBIC MMOHITHUS B MPOLIECCE MOUCKA PELICHUS
MaTeMaTHYeCKu CHOPMYITUPOBAHHON MPOOIEMBI, MOACIUPOBATH PEATbHBIC
CATyallUM Ha S3bIKE T'€OMETPHUH, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemarb  MPaKTUYECKUE  3aJadd,  CBS3aHHbIE C  HAXOXKJICHUEM
r€OMETPUYECKUX BEIUYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COoAECPKaHUA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHEe 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoiokeHue NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECS, TapAIIICIbHbIE
U CKpeluBarouyecs npsmsle. IlapaienpHOCTP HPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NApAJUICIbHBIE IMPSMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, MapAUICIIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEN:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬁpHOCTB HpﬂMOfI N IUIOCKOCTU: NCPHCHAWKYIISAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, PU3HAK
NEPIEeHIUKYIIPHOCTH MPSAMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJI MEXKAY MPAMON U IUNIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE OT MPSIMOM JI0 TNIOCKOCTH, MPOEKIHs (GUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocreit. Teopema o TpEX meprneHIuKyIsipax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npssMOyroibHbIN MapajeNienumnes] u
ero csoictBa. [lupamuna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHHWE MHUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl W nupamuzabl. [IpaBWiIbHBIE MHOTOIpaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA, IIpaBWIbHAsg IIpU3Ma M IpaBWIbHAs INHpPaMHUAA,
npaBUiIbHAS TPEYroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHA B nupamMuaax, napaiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUMH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MTOBEPXHOCTU MNPABWIBHOW MUPAMHBI, TE€OpEMa O IUIOLIAJAN YCEUYEHHOM MUPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

[TogoGuble Tena B mpocTpaHcTBe. COOTHOIIECHHUS MEXIY IUIOUIAIIMHU MMOBEPXHOCTEH,

7.7 N
00BpEMaMU TTOTOOHBIX TEN

MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM Pe3yJibTaTaM OCBOECHHSA
NpoBEpPsieMOro = OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbI CpeHero o41ero
TpeOoBaHus o0pa3oBaHus

Brnanenune Meromamm J0Ka3aTeNbCTB, aNTOPUTMAMU pEHICHUS 3a/ady;
yMeHue (GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMU: OMpPEIEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKONH WHIYKIUH;
MMPOBOAWTH AOKA3aTCIbBHBIC PACCYXKACHUS MPHU PCIICHUH 3a71a4, OUCHHUBATDH
1 JIOTUYECKYI0  TPaBUIBHOCTh  PACCyKJIEHUW; YMEHHE ONEepUpOBaThH
MOHATHUAMU. MHOXECTBO, IMOAMHOXKECCTBO, OII€pallii HaJl MHOXCCTBAMMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OMmrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U npu pCIICHUU 3aaa4, B TOM
quclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TNIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBAThH Tpadbl pa3InYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHne omnepupoBaTh TMOHATHUAMH: HATYpaJbHOE YHCIIO, IIEJI0E YHUCITIO,
CTEMNEHb C LIEeJIBIM MOKa3aTeJIeM, KOPeHb HAaTypalbHOW CTENEHH, CTEIEHb C
paIrMoOHATBHBIM TTOKa3aTeIeM, CTETICHb C JIEHCTBUTEIBHBIM TOKa3aTelIeM,
norapudmM dYHCIA, CHUHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTAaTOK IO MOAYNIO, pPallMOHAJIbHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypPaJIbHBIX, IETbIX, PAlUOHANBHBIX, JICHCTBUTEIHHBIX

YUCCII; YMCHHEC HMCII0Jb30BaTh MPU3HAKU JCINUMOCTH, HaUMEHBIIHI O6I].[I/II71

JACIIUTCIIb W HAWMMCHBIICC 0611166 KpaTHOC, aJITOpUTM EBxnuma npu




pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMM MO3ULIMOHHBIMU CHCTEMaMH
CUMCJICHUS; YMEHUE BBIIOJIHATH BBIUMCIIEHUE 3HAUEHUI U peoOpa3oBaHUs
BBIP@)KEHUI CO cTenmeHsAMH M Jorapupmamu, npeoOpa3oBaHus ApOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUM; yMEHUE  ONEpPUpPOBaTh  IOHATUSAMHU:
II0CJIEI0BATEIbHOCTb, apu(MeTHUecKass IpOrpeccusi, TreoMeTpuyecKast
nporpeccusi, OECKOHEYHO YyObIBalOIlas TIeOMETpHUYECKas IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEOBAaTEILHOCTH, B TOM YHCJIE C I[OMOIIBIO
PEeKYppPEeHTHBIX (OpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amUCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
NPOU3BOUTH apU(METHUECKUE JCHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBAThH
HNOHATUSIMM:  MaTpuia 2xX2  u  3X3, omnpeaenuTesb  MaTpHILbI,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh MNOHATHAMH: pPalMOHAJIBHBIE, HMpPpalMOHAJIbHbIE,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIIEPUPOBAThH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEOOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCWJIBHOCTb
YpPAaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHME pellarb YpPaBHEHHS,
HEPaBEHCTBA M CUCTEMBl C IOMOIIBIO pa3JIMYHBIX IPUEMOB; pEIIATH
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C IapaMeTpPOM; IPUMEHSATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I PELICHHS MaTeMaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IuvHbIX 00JacTell HayKu U pealbHOM JKU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTb (QYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMH, KCTpeMyM (yHKLIMH, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHMsS
(GyHKLIMU Ha MPOMEXYTKE, HenpepbIBHas (DYHKIHs, aCUMITOTHI rpaduka
GbyHKIMM, TiepBas U BTOpasl MPOM3BOAHAS (YHKIIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOIHOM, MepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHl rpapuka (QyHKUIHUU; yMEHHE
BBIUNCIIATh  NPOM3BOJAHBIE  CYMMBI, IPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh ypaBHEHUE KacaTeIbHOW K Tpaduky
(GyHKLIMU; YMEHHE HAaXOJUTh MPOHM3BOJIHBIC 3JIEMEHTApHBIX (DYHKIIHIA;

YMEHHME HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIIEJOBaHMUS (PYHKIMMH,




HaxOJWUTh HAWOOJIbIINE W HAWUMCHBINHME 3HAYCHHS (YHKIUH; CTPOUTH
rpauKu MHOTOYJICHOB C HMCIOJB30BAaHHEM armapara MaTeMaTHYECKOTO
aHajgu3a; MPUMEHSATh MPOU3BOAHYIO JUIsI HAaXOXXICHHUS HAWITY4IIETro
pelieHuss B MPUKIATHBIX, B TOM YHCJIE COLUATBbHO-IPKOHOMUYECKUX U
(bU3MYEeCKUX 3ajlavax; HAXOJUTh IUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
WHTErpajia; MPUBOJUTH MPUMEPHl MATEMATHUYECKOTO MOJCIMPOBAHUS C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHas (YHKITUS,
KOMMO3UIUs (pyHKIMHA, JIuHEHHAas (QYyHKUUSA, KBaapaTudyHas QYyHKIUS,
pauMoHanbHass (QYHKUUS, CTENeHHass (QYHKLUUS, TPUTOHOMETpUYECKHE
¢yHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHas H
jgorapupmuueckass (GyHKLIHMH; YMEHUE CTPOUTh TpapUKH HM3YyYEHHBIX
GyHKIMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 33734 W3 JAPYIHX YYeOHBIX NPEAMETOB W 3a/a4 U3 pealbHOU
KU3HHM; BbIpaXaTh (OpMyJaMH 3aBUCHUMOCTH MEX1Y BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKu (YHKIUH Ui pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJady C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud pPa3HbBIX TUIOB (B TOM 4YHUCIE Ha
IPOILIEHTHI, J0JIM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOTH, 33a4d U3 00JIaCTH yNpaBIEHUs JIUUYHBIMU U CEMEHHBIMU
(duHaHCAMM); COCTaBJIATH BBIPAXKEHUS, YpaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYEHHOE pELICHUE U
OLIEHUBATh IPaBJONOAOOHOCTh pPE3ylbTAaTOB; YMEHHME MOJEIUPOBATH
peanbHbBle CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJa4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJBb30BAHMEM  ammapara  anreopsl,

UHTEPHPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJblllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, JUCTEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUe H3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMaIIKIO, MPEACTABICHHYIO B TaOIUIaX, HAa AUarpaMmax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
uH(pOpMAIIMI0O C TIOMOIIBI0 TaOMUIl W JMarpaMM; HCCIEeNOBaTh

CTaTUCTUYCCKUC NOAaHHBIC, B TOM 4YHCJIC C MPUMCHCHHUEM Fpa(bI/IquKI/IX
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MCTOHOB U 3JICKTPOHHBIX CPCIACTB; r‘pa(bnqecxn Hncciaca10BaTb COBMECTHBIC

HAOJII0JIEHUS C IIOMOILBIO JUarpaMM pacceMBaHUs U JIMHEHHON perpeccun

YMeHHe OnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE
COOBITHE, BEPOATHOCTh CIYy4alHOTO COOBITHSA; YMEHUE BBIYMCIATH
BEPOSTHOCTh C HCIIOIB30BAaHUEM TpapUyecKuX METOJ0B; IMPUMEHSThH
(GOopMyNbl CIOXEHUS U YMHOXKEHHUS BEpOSTHOCTEH, (HopMyiy IOJIHOM
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI;
OLICHUBATb BEPOSTHOCTU pEAlbHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUSMH:  ClIydaiiHas BEJIIMYMHA, pacIpelelieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOE OXKHUJAaHUE, AUCIEPCUs U CTAaHAAPTHOE OTKIOHEHUE
CIlyuallHOW  BENWYMHBL, (QYHKIUW paclpeAeiieHHs U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOTO U HOPMAJIBHOTO paclpelesieHuil; yMeHue
MCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHpPEACICHUNA Ui PEUICHUs 3ajad;
3HAaKOMCTBO C HOHSATHUSIMM: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONIBLIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; yMEHHE
OTIEPHPOBATH TOHATUSMHU: COYETAHWE, MEPECTAHOBKA, YHCIO COYCTAHHA,
YUCIO  IEepecTaHoBoK; OumHOM  HbloTOHA;  yMeHHME  IPUMEHSAThH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTAaBIIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATHUSMHU: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUUHA YIJa, INIOCKUHN YIroJl, ABYTPAHHBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAOIIMECS MPSMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IMpsSMbIMH,
Yrojl MEXAYy MpSIMOM M TUIOCKOCTBIO, Yroid MEXIYy IUJIOCKOCTSMHU,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXKIAY MNPSIMbIMU,
pacCTOSAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUHU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOMIET0 MHpA; CTPOUTH MaTEMaTUYECKHE
MOJEIN C IOMOLIBI0 TE€OMETPUYECKUX TIOHSITUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue omepupoBaTh MOHATUAMHU: IUIOIAAbL (QUIypsl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0O, mapajuienenurnes, OpuU3Ma, NOHpamMuia, (Urypa M IOBEPXHOCTb

BpaleHus, MWIMHAP, KOHYC, Immap, cdepa, miomanb chepsl, IMI0maIb




MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O0bEM KyoOa,
IPSIMOYTOJIBHOTO ~NapajUlefienuneaa, MNUpaMUabl, MPU3MbI, LWIMHIPA,
KOHYyCa, Il1apa, pa3BépTKa IMOBEPXHOCTU, CEYEHHUS KOHyCa M LMJIUHIPA,
[apajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,
Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO ANEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNaeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
ompoBepraTh HX; yMEHHE NPOBOAUTH Kiaccudukanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBINOJHITH HEOOXOAMMBIE JOIMOJIHUTEIbHbIE

IMOCTPOCHUA
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YMeHue onepupoBaTh TMOHITUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, TOAO00HBIE GUTYPBI; yMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh NT€OMETPUICCKHE OTHOIICHUS TPH
peIICHUU 3a]la4; HAXOJUTh TCOMETPHUYSCKHE BEIMYMHBI (IIMHA, YTOJI,
II0Iaab, 00BEM) NIPU PEIICHUU 33/a4 U3 JIPYTUX YYEOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITUYUHBI
(mmuHA, Yroij, IMIIOMAgh, OOBEM, IUIIOMIATh TOBEPXHOCTH), HCIOIb3YS
W3YYCeHHBIE (OPMYJBI M METOABI, B TOM YHCJE: IUIONAJb MOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIApaJUIeNIeNUIe1a, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BCKTOpHLIﬁ u KOOp,Z[HHElTHLIfI METO

JJI pEHICHUA TCOMETPHUICCKUX 3adad U 3aJia4 JpYyTHUX yqe6HHx IpeaAMETOB

YMenue BLI6I/IpaTL HOI[XOI[?IH_[I/Iﬁ MCTOA AJId pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOAHBIX U O6HI€CTB6HHI)IX
nponeccoB u ﬂBJ'ICHPIfI; YMCHHUC pacClio3HaBaTb IPOSBJICHUC 3aKOHOB

MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUYCCKUX




OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Pammonanbupie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, MPOLECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJbHOUM cTereHH. J[eHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI 1 HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIWMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HauOoNbIIero 1 HauMEHbLIEro 3HaueHUs (PyHKIUM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






