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MNOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBisieTcss OJHUM K3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOurero o0pa3oBaHus, Tak Kak 00€CreYyMBaeT BO3MOXKHOCTh U3YUECHUS JUCIUTUINH
€CTECTBCHHO-HAYYHOM HAIMPABJICHHOCTH U TMPEIMETOB TyMAaHUTAPHOIO IIMKIIA.
[TockonmpKy  JIOTHYECKOE€  MBINIUICHHWE,  (opMupyeMoe TpH  HU3yUYCHUHU
OOyYarOIIMMUCS TTOHSITHUIHBIX OCHOB T'€OMETPHUH, IIPHU JI0KA3aTEIIbCTBE TEOPEM H
MIOCTPOCHUM LIETOYKHU JIOTUUECKUX YTBEPKICHHUM MPU PEIICHUH F€OMETPUUYECKHUX
3a/la4y, YMEHHE BBIJIBUTaTh W ONPOBEpPraTh TUIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCSA MPHU PEUICHUU 33Ja4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTH
bu3nueckux 3aaay.

[{eas ocBoeHUs mporpaMMbl yaeOHoro Kypca «I'eomeTpus» Ha yriyonéHHOM
YPOBHE — pa3BUTHE WHIUBUAYAIbHBIX CIOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YUYCHUHM T€OMETPUM, KaK COCTABJISAIONICH MpeaMeTHON obiactu «MaTtemaTtuka u
uHpopmatuka»  yepe3  OOeCleueHHEe  BO3MOXHOCTH  NPUOOpETeHHs U
UCIIOJB30BaHus Oosiee TIyOOKUX TE€OMETPUYECKUX 3HAHUW U JICUCTBUH,
crenupUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIEITHOTO MPOo(heCcCHOHaTEHOTO
o0pa30BaHus, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBEIMU 3aJa4yaMy Kypca T€OMETPUM Ha YriayOJIEHHOM YpPOBHE,
PaCHIMPSIONINMU U yCUIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBJSIFOTCSI:

paclIMpeHre NpeICTaBIEHUs O T€OMETPUU KaK YacTH MUPOBOM KYJIBTYPhI U
dbopMHpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTrypax Kak o
BOKHEHUIIIMX MaTEeMaTUYECKUX MOJIEIAX, MO3BOJSIONIMX OINUCHIBAaTh U H3y4yaTh
pa3HbIE ABJICHUS OKPYIKAIOIIETO MUPa, 3HAHUE MTOHATUHHOIO armapara 1o pasieiny
«CtepeoMeTpus» yueOHOTO Kypca TeOMETPHUH;

dbopMupoBaHUEe  yMEHHUS  BJIAJE€Th  OCHOBHBIMH  TMOHSATUSMH O
MPOCTPAHCTBEHHBIX (QUTypaX U WX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMys1 U yMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIBaThb TEOPEMbI U HAXOAUTh
HECTaH/IAPTHBIE CIIOCOOBI pElICHUS 3a]1a4;

dbopMHpoBaHUE YMEHUS PacllO3HABaTh HA YEPTEkKaX, MOJCISIX U B peaTbHOM
MHUpPE MHOTOTPaHHUKM M Te€ja BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPHYECKHE
MO/IEIIN;

dbopMupOBaHUE MOHUMAaHUSA BO3MOXHOCTH aKCHOMATHYECKOrO TMOCTPOCHUS
MaTeMaTUYECKUX Teopuil, (OpMUPOBAHUE MOHUMAHUS POJU AKCUOMATUKU MPU
MIPOBEJICHUU PACCYXKICHUN;

dbopMHpoBaHUE yMEHUS BIAJACTh METOJaMHU JO0Ka3aTeIbCTB W aJITOPUTMOB
pelIieHus, YMEHUS UX TPUMEHSATh, MPOBOAUTH JOKAa3aTeIbHbIE PACCYXKICHUS B
XOJI€ PEUICHHS CTEPEOMETPUUYECKUX 3a7ad U 3a1a4 C MMPAKTUUECKUM COAEPKAHUEM,
dbopMHupoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH JIOKAa3aTEIbCTB  IPHU



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCMOMATHKH B MPOBEIACHUN
JEAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE H COBEPIICHCTBOBAHUE WHTEIUICKTyIbHBIX M  TBOPYECKHUX
CIoCOOHOCTEW 00yYaronIMxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
yMEHUH, KpUTUIHOCTH MBIIIICHUS, HHTEpEca K U3YUCHUIO TEOMETPHUH;

dbopmupoBaHre (DYHKITMOHATILHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUS paclo3HaBaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKHU3HEHHBIX CUTYAIUSX W NPH W3YUYEHUU APYTHX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEIO0BAHMUSI IMOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAIUN TTOJTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEP)KAaTEILHBIMU JIMHUAMH y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusawoTcs: «lIpsMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpanaukun», «Tema  BpameHus», «BekTopel W KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboOBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM Ha YTIIyOJIEHHOM ypOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JTUHUSAM Yu4eOHOrO Kypca, a
dbopMHpoBaHUE  JIOTHUYECKMX YMEHHUH  pacmpenensieTcss He  TOJBKO IO
coJiep>KaTesIbHbIM JIMHUSM, HO U 10 rojgam oOydenus. Cojepkanue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yjbTaTaM ocBoeHus dDenepanbHoil padboueit
MPOTPaMMBI, PacHpeneEHHBIM IO TojaaM OOYYeHHS, CTPYKTypPHPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0YyYAIOIIHECs
oOpalaJuch  HEOJHOKpPaTHO. TO  TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUICCKUMH MMOHATHSIMH M HaBBIKAMU ITOCJIEI0OBATEILHO M TIOCTYIIATEIBHO, C
COOJTIO/IEHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN O0YUYaIOIUXCs, PACIIUPSA U YIITyOJIsist
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos Kk U3y4EHUIO TEOMETPUU Ha YIiyOJEHHOM YPOBHE MO3BOJISET:

co3math ycioBus s auddepeHumranuu  00ydeHUs, MOCTPOEHUS
WHIUBUIYAIbHBIX 00pa30BaTeIbHBIX MpPOTrpaMM, OO0ECHeunuTh YrIyOnEHHOE
U3y4YEeHHE T€OMETPUHU KaK COCTaBIISIIONICH yueOHOoro mpeamera «MaremaTHkay;,

MOJATOTOBUTHh OOYYAIOMIMXCA K TMPOAOKEHUIO H3YUYEHUS MAaTEMaTUKH C
yu€toM BbIOOpa Oynymied mnpodeccun, obecrieynBas MPEEeMCTBEHHOCTb MEXKAY
o01uM 1 npodeccuoHanbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 vaca: B 10 kmacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIIO).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeOMeTpuu. Touka, npsMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
IapajulesibHble M CKpellMBarolmuecss npsmble. [Ipu3Hakum CkpelmuBaromuxcs
npsMbIX. [lapanienbHOCTh IPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE: NapalielibHbIC
MpsIMBIE B IPOCTPAHCTBE, MAPAJIIETBHOCTD TPEX MPSIMBIX, MAPATIIETBHOCTD MIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHUE, H300pa)KeHUe
¢uryp. OCHOBHbIE CBONCTBA MapajIENIbHOIO NpoeKTUpoBaHus. M3o00paxkeHue
buryp B mapaysieqbHOW MPOEKIMU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMHM, YTOJI
MEXKIy NPsAMBIMHU B IIPOCTpAaHCTBE. [lapajuienbHOCTh MIIOCKOCTEN: NapajuleIbHbIe
IJIOCKOCTH, CBOWCTBA MapaJuIeIIbHBIX IIJIOCKOCTEH. [Ipocreimue
POCTPAHCTBEHHbIE (QUTYphl Ha IUIOCKOCTH: TETpasip, Napajljiesenumnen,
MMOCTPOCHHUE CEYEHHUI.

[leprieHIUKYISIPHOCTD NPSIMOM M IUIOCKOCTH: IEPIICHIUKYIISIPHBIE NIPSAMBIE B
MPOCTPAHCTBE, MPSIMbIE MAPAJJIECIbHBIE M MEPHEHAUKYISPHBIE K IIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronanpHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 7O  TUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[leprieHIUKYNSPHOCTh  IUIOCKOCTEW: TMPHU3HAK  IEPIECHIUKYJISIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeH UKy IsIpax.

VYl B OpOCTPAHCTBE: Yroyl MEXAY NPSMOW U IJIOCKOCTBIO, JBYTPaHHBIN
yroJI, JMHEWHBIA YToJ ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIC YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoWcTBa IUIOCKMX U
JBYI'PaHHBIX YTJIOB TPEXIPAHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpasHHuKHu

Buzasl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yronpHas
npusMa, npsimMasi 1 HakJIOHHasi MPU3Mbl, OOKOBasi U TOJIHAs! TIOBEPXHOCTb MPU3MBI.
[Tapannenenunen, OpSAMOYTOJbHBIA  MMAapajUIENIENUIIE]] W  €ro  CBOMCTBA.
Kparyaiimme mnyTH Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oiepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamumma: n-yrompHas mnHUpaMuaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHei
IIPaBWJIBHOW mnupamuel. lIpaBuibHbBIE MHOTOIpaHHMKH: IPaBUJIbHAS IIpU3Ma U



IIpaBWIbHAS IHPAaMHUIA, NPABUIbHAA TPEYroJibHas IHUPAMHAA W NPaBUIIbHBIN
TeTpa’ap, KyO. IlperncraBieHune o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTAdIp,
JOJEKadIp U UKOCAdIpP.

Bbruncnenue 351eMEHTOB MHOTOTPaHHMKOB: pEOpa, JuaroHaau, YIJblL.
[Inomans OOKOBOW MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU HPSIMOM IPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH MW TMOBEPXHOCTH MPaBUIBHOM MNUpaMUIbL,
TeOpeEMa O IUIOIIAAN yCEYEHHON TMPAMU/IBI.

CuMmMmeTprss B IHPOCTPAHCTBE. OJIEMEHTBl CHMMETPUHM  MPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B IPaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJIenuneaa, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETpPHS IPABWIBHOU
UpamMubl.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBIE, COHANpPAaBJIEHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJIbBKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPBL. [IpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema O pPa3jIOKEHHHM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyronpHas cuctema  KOOpAMHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMH BEKTOpA U
KOOpJMHAaTaMH TO4YEK. YTON Mexay BekTopamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa BpaieHnus

[ToHsiTUS: IWIMHIPUYECKAss TMOBEPXHOCTb, KOHHUYECKas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyoIliue TMoBepxXHOCTel. Tema BpaleHUs:
IWINHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmonoxkeHne
chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue ten
BpalleHusi Ha TiockocTh. Pa3Béprka muiuHapa u konyca. Cummerpust chepsl u
mrapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
NpSIMOYTOJILHOTO Tapajuienenunena u ciueiactsus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW TPU3MBI, MIJIWHJpA, TUPpaMuUIbl U KoHyca. O0BEM m1apa M MapoBOTO
CErMeHTa.

KomOuHanmu Ten BpamieHuss W MHOTOTpaHHUKOB. [Ipm3ma, BhmcaHHas B
IWIMHIpP, OMHCaHHAas okojo wwiuHApa. I[lepeceuenne cdepsl u mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocTbio. [loHSATHE MHOTOrpaHHHKA,



OMKMCAHHOIO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAIlICHUA.

[Tnomane MOBEPXHOCTH IWJIMHJpA, KOHYyca, IUIomanas chepbl u e€ JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoreTus. PemieHue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHne ceueHnii MHOTOTPAHHUKOB M TEJT BPAIICHUS: CEUCHUS TUJIUHAPA
(mapaJuienbHO M MEPNEeHAUKYISIPHO OCH), CEYeHHUsT KOHyca (mapajuielibHbIe
OCHOBAHUIO U MPOXOJAAIIME YEPE3 BEPIIMHY), CEUCHUS I1apa, METObI MOCTPOCHUS
CEUEHMI: METOJ| CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIEH MIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B NIPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omepaniud  HaJ BEKTopamu. BekTopHoe
YMHOXXE€HHUE BEKTOpPOB. CBOHCTBa BEKTOPHOTO YyMHOXEHMs. lIpsmoyronbHas
cuctema KoopauHat B npoctpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no ©Oazucy. KoopIMHATHO-BEKTOPHBIA METOJA MPU PEUICHUU TE€OMETPUUYECKUX
3ajad4.

J{BHKeHNs B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OToOpakenus. [[BrkeHuss M paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. BuIbl JBWXEHUN: TapauiebHBIM IEPEHOC,
[EHTpajdbHasl CUMMETPHs, 3€pKajJbHas CHUMMETpPHs, MMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanms nmomobus. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpakaanckoe BOCIUTAHKE:

c(OpPMHPOBAHHOCTH IPAKIAHCKON MO3ULIMH 00YUaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOI0  WIEHA  POCCUHCKOro  OOWIeCTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHue
B3aMMOJIEUCTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpuoOTHYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)KJTAHCKON HMIEHTUYHOCTU, YBOKECHHS K
IPOLIOMY M HAaCTOALIEMY POCCHUKWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTHUYECKOM MIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHH B JAPYrMX HayKaX, TEXHOJOTHUSX, cdepax
YKOHOMMUKU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME JYXOBHBIX IEHHOCTEH POCCUIUCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUNM HAyKM M JESATENbHOCTbIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/la B TOCTPOCHUE YCTONYUBOIO OYIyIIEero;

4) 3cTeTHYECKOE BOCIIUTAHME !

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHUH, pacCyXICHUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusnveckoe BocnUTaHHE:

cOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATH MaTeMaTHUYeCKWe 3HAHUSA B
MHTEpecax 3/10pOBOro 1 0e30macHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pOBbBIO (370pOBOE MHUTAaHHE, COAJTAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTJIbIXa, peryispHas (u3nuecKas aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03J0POBUTENBHON IEATEIbHOCTBIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYyZy, OCO3HAaHUE LIEHHOCTU TPYAOTIO0OUs, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATIBHOM  JACSATENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oynmymieli mpodeccudn W peanu30oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh W CHOCOOHOCTH K  MAaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa TMPOTSHKEHUWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTEeMAaTUYECKOW HaMPaBICHHOCTH;

7) 3K0JI0THYeCcKOe BOCIIMTAHNE:

c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAaHWE BIUSHUS
COLMAJIBHO-?)KOHOMHYECKHUX TMPOILIECCOB HAa COCTOSIHUE MPUPOAHON M COLMATBHOU
CpeIlbl, OCO3HAHHE TJI00ATBEHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OPHUCHTAIIHS
Ha TPUMEHEHUE MATEMAaTHYECKUX 3HAHWUU IS pelieHusl 3a7ad B 00JacTu
OKPYXaIEl Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB W OLEHKM HUX BO3MOYKHBIX
IIOCJICICTBUU JIJISL OKPY2KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTEeMaTU4YeCKOM HayKH Kak c¢epbl UYeTOBEYECKOM JEeSTENbHOCTH, STaroB €€
pa3BUTUA M 3HAYUMOCTH ISl PAa3BUTHS LHUBWIM3ALMHU, OBJAIACHUE S3bIKOM
MAaTEMAaTUKH W MaTEeMaTUYECKOM KyJbTYpOM KakK CpEICTBOM IO3HAHUS MHPA,
TFOTOBHOCTh OCYILIECTBJISATh TPOCKTHYK) M MCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TpYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUYeOHbIE 1eCTBUS

ba3oBble jornueckue aAecTBUs:

BBISIBJISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHX
OOBEKTOB, TIOHSTHI, OTHOIIEHWH MEXAy TOHATHIMH, (DOpMyIUpPOBaATH
OTIpEJICIICHHS] TIOHATUM, YCTAaHABJIMBAThH CYLIECTBEHHBIN MpPU3HAK KiaccuduKaiuu,
OCHOBAHUS i1 000OIIEHUS M CPABHEHMUSI, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHPOBATH U  MPEOOPa3OBLIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U POTUBOPEUUS
B (pakTax, JaHHBIX, HAOIOJACHUSIX W YTBEPKICHUSAX, MpPEIaratb KPpUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JIeJlaTh BBIBOJBI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUECHUH 110 AHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHHUSA, BHIOMpAaTh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarebcKkye 1eMCTBUA:



WCIIOJIB30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKUA WHCTPYMEHT TIO3HAHUS,
dbopMynupOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MPoOiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMUPOBATH TUIIOTE3Y, aApTyMEHTHPOBATH
CBOIO TO3HIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIA SKCTICPUMEHT, HCCIICIOBAaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTA, SBICHHUS, TIPOIIeCCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSMH, TIPOIIECCAMH,

CaMOCTOATEITHLHO (OPMYITMPOBATH OOOOIICHUS W BBIBOIBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIONCHMs, UCCIIENIOBAaHUS, OICHHBAaTh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB H 0000IIEHNUH;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BHTHE IMIpPOIecca, a TakKe BBIABUTATH
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBJISITh JCOUIIUTHI HHPOPMAIUH, JAaHHBIX, HEOOXOJUMBIX ISl OTBETA Ha
BOIIPOC U IS PEIICHUS 3a]1a4H;

BBEIOWpATh MH(POPMAIIHIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IMYHBIX BUIOB U
dbopM TpeICTaBICHNUS;

CTPYKTYPUPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B pPa3IMYHBIX (PopMmax,
WLTIOCTPUPOBATH TpadUIeCKH;

OIICHHBATh HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbBIE YHHMBeEpPCAJbHbIE YueOHbIe NeicTBUSA

Oo0menue:

BOCIIpPUHUMATDL U (1)OpMy.]'II/IpOBaTI) CYXKIACHUA B COOTBCTCTBHHA C YCIOBHUAMHU U
HeasIMU  OOIIEHUs, SICHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTax, JaBaTh IMOSCHCHUS IO XOJy PEIICHUS 3a1adH,
KOMMEHTHPOBATH IOJyYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOI TEMBI,
HpO6HeMI>I, pemaeMoﬁ 3aJa4y, BBICKAa3bIBaTh MHWJIACH, HALCICHHBLIC Ha IIOHUCK
pEIICHHS, COIMOCTAaBJIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TMO3WIHUNA, B KOPPEKTHOU (opme
bopMyTUpPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

HpeI[CTaBJIHTB pGSyHBTaTBI pCIHeHI/ISI 3aJadu, BKCHepI/IMeHTa, HCcCiacaoBaHusl,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4YETOM 3aaad
MIPE3CHTAIMNA 1 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:



COCTAaBJIATH IJIaH, AJITOPUTM PEILIEHHUS 3aJ1ayi, BBIOMPATh COCOO pElIeHUs C
y4€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YUETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

BJIAJE€Th HABBIKAMHM  IO3HABATENbHON  pe(JeKcHuH KaK  OCO3HaHUS
COBEPIIAEMBIX JI€UCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAACTh
croco0amMu CcaMONpPOBEPKHU, CAMOKOHTPOJS MpoLecca M pe3yibTaTa pEelIeHUs
MaTeMaTHUYECKOM 3a/1auu;

OpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3aJlauH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JaHHBIX,
HaWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa LN U YCIOBUAM, OOBSICHATH MPUIUHBI
JOCTUKEHUSI WIIM HEJOCTUKEHUS pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIINOKY,
JIaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAas 1eATEJIBHOCTD:

NOHUMATh M MCHOJb30BATH MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThl MpU pemeHuH y4eOHBIX 3aJady, MNPUHUMATh LEeJdb COBMECTHOM
NESATEIBHOCTH, TJIAHUPOBATh OPraHMU3AIMI0O COBMECTHOW pabOThI, pacrpeneisiTh
BUJIbI pabOT, JIOTOBAapUBATHCS, OOCYX AaTh IMPOIECC W PpPe3yJbTaT padoTHI,
0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0OCyxkaeHUS, OOMEH MHEHUH,
«MO3TOBbIE INTYpMBD» M HUHBIE), BBHIIOJIHATH CBOIO YacTh pabOTBl U
KOOPAMHUPOBATh CBOM JCHCTBUS C JPYTMMH WI€HAaMHU KOMAaH[bl, OLIEHUBATh
KauecTBO CBOETro BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUH TIPHU
pEIIeHUH 33724 U MTPOBEJACHUHN MAaTEMAaTHUYECKUX PACCYKICHU;

e TPUMCHATH aKCHOMBI CTEPEOMETPUU M CIICJACTBUS W3 HHUX IIPH PEHICHUHU
rCOMETPUUCCKUX 3a]1aY;

e KJIACCH(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPHUPOBATH TMOHATHUSAMH, CBS3aHHBIMH C yIjaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMA B TPOCTPAHCTBE, MEXKIY MPAMON U
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSMU, CBI3aHHBIMU C MHOTOTpPaHHUKAMH,



e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (IIPU3MA,
nupamuzia, MPSMOYTOIBHBIN MapajuieNenumne], Ky0);

e KJIACCH(UIIUPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHWS IS
KJaccuuKaIum;

e CBOOOJIHO OMEpUPOBATH TMOHSITUSMH, CBSI3aHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBINOJIHSTH napasuiesibHoe, LEHTpaAJIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKE (HUTYp HA TUIOCKOCTH, BBIIONHATH M300paxkeHus: Guryp
Ha IJIOCKOCTH,;

e CTPOWUTH CEYEHUS MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMH, BBIIOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMAJAM  TOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
NUpaMmuIa), FTEOMETPUUECKUX TeJl C TpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPUSI B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTb CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e pelaTh 3a7a4d Ha JI0KA3aTE€IbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSISI HU3BECTHBIE METOJbI
[IPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  DBJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEILICHUHN CTEPEOMETPUUECKUX 3a]1a4;

e W3BJIEKaTh, MPeOoOpPa3OBBHIBATH M HHTEPIPETUPOBATH HWHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TMOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh U
aHAJTU3UPOBATh PealbHbIE CUTyallUH, MPUMEHSATH MU3YYEHHBIC MOHSATUS B
mpolecce TIMOWCKA  pEeNIeHUusT MaTeMaTH4ecKd  CPOopMyITHpPOBAHHON
MpoOJIeMbl, MOJEIHUPOBATh peajbHbIE CHUTyallMd Ha SI3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOCHHBIE MOJIENN C UCIIOJIB30BAHUEM T'€OMETPUUYECKUX
MOHATUM U TEOpeM, ammapara ajareOpbl, pemarbh MPaKTHUYECKUE 3a/auu,
CBSI3aHHBIC C HAX0XKJACHUEM I€OMETPUUYECKUX BEJIUYHH;

e HMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTamaxX pPa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu GyHAaMEHTa pPa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOO/IHO OMNEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C IUJIUHIPUYCCKOU,
KOHUYECKOW U cepuueckord TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOy YCHHUS;

ONEepUPOBaTh MOHATUIMH, CBI3aHHBIMHU C TEJIAMH BpAIICHUS: IIMIHHAPOM,
KOHyCOM, c(pepoii u mapom;

pacmo3HaBaTh Tela BpamleHus (LMWIUMHAP, KOHYC, cdepa U map) H
OOBSICHAITH CIIOCOOBI MOJyYEHUS TE BpaIlleHNUS,

KJIACCU(PUIIMPOBATH B3aUMHOE PACIONI0KEHUE CPEPhl U MIOCKOCTH;
BBIYHCIIATh BEJMYMUHBI JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHus,
00BEMBI U TUIOMIAJM TMOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallCHMS,
FEOMETPUYECKUX TEJI C IPUMEHEeHHEM (HOpMYII;

CBOOOJTHO OIEPUPOBATH MOHSTHIMH, CBSA3aHHBIMH C KOMOWHAITUSMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
OMMCAHHBIA OKOJO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJO
BpaIllCHHUS;

BBIYUCIISITh COOTHOUICHUS MEXY TUIOIIAISIMU [TOBEPXHOCTEN U 00bEMamMu
IOJIOOHBIX TEI;

U300pakaTh H3ydaemble (PUTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHUS TeJl BpallCHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTrypax, MPEeACTaBICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJTHO OTNEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHSATH OIEpalluy HaJl BEKTOPAMU;

3a/1aBaTh IUNIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
periaTh reOMETPUUYECKHE 3a/1a4d Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TUIOCKOCTSIMHM, BBIYMCIIEHHWE PACCTOSHUM OT TOYKHM JO IUIOCKOCTH, B
1IeJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWKEHHEM B
MPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh HM300pa)K€HWUsST MHOTOTPAaHHUKOB W TEJ BpaIICHUS MPHU
MapaJUIeIbHOM  TIEPEHOCE, LEHTPAIbHOM CUMMETPUHU, 3€pPKAIbHOU
CUMMETPHH, MPU TOBOPOTE BOKPYT MPsIMOiA, mpeoOpazoBanus moo0us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUs IUTUHIIpA
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHUS KOHYca (TapauieIbHbIe
OCHOBAHHUIO U TPOXOASAIINE YEPE3 BEPILINHY ), CEUEHUS 1Iapa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHHUS CEUEHUH: METOJl CJIEJI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JI0Ka3bIBaTh FEOMETPUUYECKUE YTBEPKICHHUS;

MPUMEHSATh TEOMETpUUeCKre (aKThl ISl PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, NPEANoJIaralmllnX HECKOJIbKO IIaroB pEIICHUs, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B SIBHOM U HESIBHOU (dopMme;

pemiarh 3aJadyd Ha JOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0KJEHUE T€OMETPUUECKUX BEIUYHH;

MIPUMEHSTH MPOrPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a]1a4;

MPUMEHATh  TOJYYECHHbIE  3HAHWSA HAa  NPAKTUKE:  CpPaBHUBATb,
aHaJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYallUH, IPUMEHATh U3yUYCHHbIC
MOHATHUS, TEOPEMBI, CBOWCTBA B  IMpOILIECCE IMOUCKA  PEHICHUS
MaTeMaTh4ecku  CHOpPMYyIUPOBAaHHOW  MPOOJIEMBI,  MOACIUPOBATH
peanbHbIE CHUTYallMM Ha SI3bIKE T'€OMETPHUH, HCCIEIOBATh MOCTPOCHHBIE
MOJENH C UCIOJb30BAHUEM TE€OMETPHUUECKUX TOHITUH M TEOpEM,
anmapara anreOpbl, peumarb NPAKTUYECKUE 3a/layd, CBS3aHHBIE C
HaxX0>X/ICHUEM F€OMETPUUYECKUX BEJIMYUUH;

UMETh TpEJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu QyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutpoaburie  Mpaxruyeckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3anmMHOe pacnionoxeHue npsMbIX B 5 1

IIPOCTPAHCTBE

[TapaniensHOCTb MPSMBIX U IJIOCKOCTEH B 3

MIPOCTPAHCTBE

[TeprieHIUKYISIPHOCTD MPSMBIX U o5

IJIOCKOCTEHN B TPOCTPAHCTBE

VYTiIBl ¥ paccTosTHUA 16 1

MHoTOrpaHHUKH 7 1

BexTops! B mpocTpaHcTBE 12

HOBTOPGHI/IG, 000011IeHNe U CUCTEMATU3AIIHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



11 KITACC

KoanvecTBo yacoB DJIEKTPOHHbIE

No 11/ HaunMeHoBaHue pa3/iesioB U TeM Komrponseie  Tpaxriseckue (uudpossbie)

NPOrpamMmbl Bcero o0pa3oBaTejbHbIe

padoThbI padoThI pecypes!

AHanuTHuyecKas reoMeTpus 15 1

[ToBTOpEHME, 06o6meHI:Ie u 15 1

cucTeMaTH3alys 3HaHUH

O0bEéM MHOrOrpaHHHUKA 17 1

Tena BpaieHus 24 1

[Tnomany noBepXHOCTU U 0OBEMBI 9 1

KPYTJIbIX TEJ

JBrxeHus 5} 1

[ToBTOpEHwme, 06o6meHI:Ie u 16 5

CUCTeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 101 8 0



IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudgposbie

Tema ypoka Kontpoasnbie IIpakTn4yeckue
n/n Bcero u3y4eHusi 00pa3oBaTeJIbHbIC

padoThI padoThbI pecypes:

OcHOBHBIE TIpaBUIIa U300PAKEHNS HA
PHUCYHKE TIIOCKOCTH, TTapaJlIeTbHBIX 1
IpSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsATHA cTepeomMeTpHun: TOUKA, IpsIMas,
MJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE

npaBujIa N300paKEHUS Ha PUCYHKE 1
IUIOCKOCTH, MapaJIeIbHBIX TPSIMBIX

(OTpe3KOB), cepeMHBI OTPE3Ka

[onsaTus: mepeceKaromumecs MmIOCKOCTH,
nepeceKaroIyecs npsimasi 1 mioCKOCTh; 1
TIOJTYTIPOCTPAHCTBO

[lonsTHs: nepecekarommecs MIOCKOCTH,
nepeceKaroIyecs npsimasi v MioCKOCTh; 1
HOJIyTIPOCTPAHCTBO

MHororpaHHHKH, U300paKeHHE
HPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD, 1
HECYIIECTBYIOIINX 00OBbEKTOB

MHororpaHHukHu, U300paxxeHue
HPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD, 1
HECYILECTBYIOLNX 00OBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE 1



CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
ciencTBrs u3 HUX. CIIocoOBI 3aaHus
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHUs IPSAMBIX U TJIOCKOCTEH

10

11

12

N3o06pakenue ceueHnit mupamMusl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAT YEPE3 UX
pé€bpa. M3o0pakeHue nepeceyeHust
MOJIY4EHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU LIBETAMU

N3o06pakenue ceueHuit mupamMusl, Kyba u
IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHms
IIOJIY4E€HHBIX IUIOCKOCTeN. PackpamBanue
IIOCTPOCHHBIX CEYCHUH PA3HBIMU LIBETaMU

N3o0pakenune ceueHnit mupaMusl, Kyoa u
[IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne niepecedcHus
MOJTYYEHHBIX IJIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX ceueHuu PAa3HBIMU LIBETAMU

13

14

N3o06pakenue ceueHnit mupaMusl, Kyoa u
NPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
p€bpa. M3o0pakeHne niepecedeHust
MOJIYYEHHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMHU LIBETAMU

Merton cieoB it TOCTPOSHUS CeUEHUN



15

16

17

18

19

Merton cieq10B 11t TOCTPOCHUS CEUSHHH.
CBolicTBa niepece4eHU MPSIMBIX U
IIJIOCKOCTEH

Merton cineoB AJisi HOCTPOCHUS CEYEHUM.
CBoiicTBa nepeceueHnil MPsIMbIX U
IUIOCKOCTEHN

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3alHCh I1aroB
MOCTPOEHUS

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEN U 3alHUCh [11aroB
MOCTPOEHUS

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péOpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aIllHUCh [11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péOpax. Co3nanue
BBIHOCHBIX YEPTEKEH 1 3aIiCh [I1aroB
MOCTPOCHUS

21

[ToBTOopenue nnanumerpun: Teopema o
IPONOPLUMOHATIBHBIX OoTpe3kax. [logobue
TPEYroJIbHUKOB

22

HOBTOpeHI/Ie IIaHUMCTPHUHU: TeopeMa
Menenas. PacueTsl B ceUCHUSIX Ha
BBIHOCHEBIX YCPTCIKaAX. HCTOpI/ISI Pa3sBUTHA
MJIAHUMCTPHUU U CTCPCOMETPUN



23

24

25

KoHTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOE pacnioniokeHue NpsMbIX B
npoctpancTBe. CKpelBaroIuecs
npsimble. [Ipru3Haku ckpemuBaromuxcs
npsaMeIx. [lapamienbHble MpsiMbIe B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH MPSAMOI MapaijiesibHOI
JTAaHHOU MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKallled Ha JaHHOMN
npsMoil. JleMMa o nepecedeHun
napaieIbHBIX MPSAMBIX IIOCKOCTHIO

26

[TapamnensHOCTB TpeX NpsMbIX. Teopema o
TpEX MapajuleIbHbIX NPsMbIX. Teopema o
CKPELIUBAIOIIUXCA MPAMBIX

27

[MTapannensHoe TPOSKTHPOBAHUE.
OCHOBHBIC CBOWCTBA MMapaLICIBHOTO
NpOeKTHPOBaHuUs. M300pakeHne pa3HbIX
¢buryp B napauuieabHON NPOEKIUN

28

29

30

IlenTpanbHas MpoeKIUs. YTOJI ¢
COHANPABJICHHBIMA CTOPOHAMH. YTOII
MEX1y MPSIMBIMU

3ajgaun Ha JOKA3aTEIbCTBO U
HCCIIENOBAaHUE, CBI3AHHBIE C
pAacIonoXeHUeEM MPSIMBIX B IIPOCTPAHCTBE

[ToHATHA: MapauIeIbHOCTD NPSAMON U
IJIOCKOCTH B MpocTpaHcTee. [Ipu3nak
[1apaJuIeJIbHOCTH IPSAMON U INIOCKOCTH.



31

32

33

34

35

36

CaolicTBa mapauieIbHOCTH IPSMOU U
MJIOCKOCTH

I'eomeTpuueckue 3aaun Ha BHIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajyieIbHOCTBIO MPSAMBIX U MJIOCKOCTEHN
B IIPOCTPAHCTBE

ITocTpoeHue cedueHust, MPOXOIAIIETO Yepe3
JTAHHYIO MIPSIMYIO Ha 4epTeke U
NapajulebHOTO Apyrou npsamoi. Pacuér
OTHOIIICHUI

[TapannenbHas npoeKuus, HPUMEHEHUE
JUTSI TIOCTPOCHHUSI ceueHH Ky0a 1
napasuienenunena. CBorcTa
napasuieNienumneia u Ipu3Mbl

[TapannensHble iockocTy. [Tpusnaku
NapaJjIeIbHOCTH JIBYX INIOCKOCTEH

Teopema 0 mapamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOHSIH_[eﬁ
4Yepes3 TOUKY, HE MMPUHAIICKALLYIO TaHHOU
IJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napasuieabHbIX MIOCKOCTEN: O
[1apaJuUIEJIbHOCTH IPSMBIX IIEPECCUCHUS
IPH IIEPECEYECHUH IBYX ITapajljlesIbHbIX
IJIOCKOCTEN TpeThei

37

CBoiicTBa mapayIeIbHBIX INIOCKOCTEH: 00
OTpEe3Kax NapajjiebHbIX IPSIMBIX,
3aKTI0OYEHHBIX MEXK/Ty MapajuieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEYCHUH TIPSIMOM C
JBYMsI MTapajllIeTbHBIMU TUIOCKOCTSIMU



38

39

40

[ToBTOopenwue: Teopema ITudaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napasuiejenunesia

41

42

43

44

45

46

47

48

Brruncnenue UiMH OTpEe3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuIeIeuIesne

[leprieHAMKYASIPHOCTH MPAMOUN 1
mockoctu. [Ipuznak
NEPIEHIUKYIIPHOCTH IPSIMON U
MJIOCKOCTH

[IeprieHAUKYIAPHOCTH NPAMON U
mockoctu. [Ipu3nak
NEePHEHANKYISIPHOCTH IPSIMOM U
IJIOCKOCTH

Teopema 0 CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIEH
4yepe3 TOUKY MPOCTPAHCTBA U
NEPHEHANKYIISIPHON K IMJIOCKOCTH

[InockocTu U nepneHAUKYISIPHBIE UM
IpsIMbIE B MHOTOTpaHHHUKaX

[InockocTy ¥ NepNeHAUKYISPHBIE UM
IpsIMblE B MHOTOTpaHHHUKaX
[lepnieHIuKyIsIp ¥ HAKIIOHHAS.
[TocTpoeHne neprneHuKyIIsapa u3 TOUYKH Ha
IPSIMYIO

[leprnienauKynsp U HAKIOHHAS.



[TocTpoeHne neprneHuKyIsapa U3 TOYKH Ha
IPSMYIO

Teopema o Tp€X nepHeHANKYIISIPAx

49
(mpsimast 1 oOpaTHas)

50 Teopema 0 TpEX NEPHEHANKYIISIPAX
(mpsimast u oOpaTHast)

51 Yroa MexIy CKpEeIUBAOIUMUCS
IPSIMBIMU
[Touck nepneHAUKYIAPHBIX MPSAMBIX C

52 IIOMOUIBIO NEPIEHANKYIIIPHBIX
IJIOCKOCTEN

53 OpTOoroHajbHOE MMPOCKTUPOBAHUE
[Toctpoenue ceuenuii kyda, mpU3MBbl,

54 IIPABWJIBHOM NUPaMU/IbI C IOMOILIBIO
OPTOTrOHAJILHOMN MPOEKIINH
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 IIPABWJIBHOM NMUPaMH/IBbI C IIOMOILBIO
OPTOrOHAJIBLHOM ITPOEKIINU
CumMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO I1ocKocTH. [1nockoctn
CUMMETpPHUI B MHOTOTPaHHHUKAX

57 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

59 IIpaBuibHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKHU A0 IUNIOCKOCTH

60 CriocoObI OIYCTHTD MEPIIEHANKYIISPHI:



61

62

CUMMETpPUS, CABUT TOUKH 110
napajuleIbHOU NMPSAMOU

CnBur no HenapaieabHON IPSIMOH,
W3MEHEHHUE PACCTOSHUM

KonTponbhas padota "B3aumnoe
PacIoJI0KEHUE MPSMBIX U IUIOCKOCTEN B
npocTpaHcTse"

63

IToBTOpEHME: Yyroy MeKay NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

65

66

67

[ToBTOpEHME: yroi MexIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

I'eoMeTpuyeckre METOAbI BHIYUCIICHUS
yria MKy NPsIMBIMA B MHOTOTPaHHUKAX

JIByrpanssblii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPaHHOIO yria

[lepnenaukynsipusle miockoctH. CBONCTBa

B3aUMHO [EPIIECHIUKYIISPHBIX IUIOCKOCTEN

68

69

70

[Tpu3Hak neprneHaIuKyIIpHOCTH
MJIOCKOCTEH; Teopema o0 mpsiMOi
NepecevyeHus ABYX MI0OCKOCTEH
NEPIEHANKYISIPHBIX TPEThEH MIIOCKOCTH

[IpsimoyrosbHbI napamuienenunesn; Kyo;
U3MEpPEHUs], CBOICTBA NPSIMOYTOJIBHOTO
napaJenenunesaa

Teopema o AuaroHasu NPSMOYroJbHOTO



71

72

nmapauiejcenuicaa u CJICACTBUC U3 Heé

CrepeomeTprUecKue U IPUKIIaTHBIC
3a/1a4i, CBSI3aHHBIE CO B3aUMHBIM
PacIoJIOKEHUEM NPSIMBIX U IIJIOCKOCTH
[ToBTOpEHME: CKpEIIMBAIOIIUECS MIPSMBIE,
napajieabHble TNIOCKOCTH B CTAaHAAPTHBIX
MHOTOT'PaHHHUKAX

73

[Tapa napaynenbHbIX IUIOCKOCTEH Ha
CKPELIUBAOIINXCS MPSAMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOIIUMUCS IIPSIMBIMU B
IIPOCTBIX CUTYaLHAX

74

75

76

77

78

79

80

PaccrosHue oT TOUKH J0 IINIOCKOCTH,
pacCcTodHHuC OT HpﬂMOﬁ A0 IINIOCKOCTH

Brrunciienre pacCTosTHUM MEXIY
CKPELIMBAIOIIMMHUCS TPSIMBIMU C
MOMOIUIBIO TEPIIEHANKYISIPHON TNIOCKOCTH

TpéxrpanHslil yrosi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,
TEOpPEMbl KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAaHHOTO yIJia

DIeMEHTHI ChEePUIECKON TeOMETPHH:
reoJIe3NYECKUE JINHUU Ha 3emiie

Kontponbnas padora "Yrisl u
paccrosiHus"

CucremaTtuzanus 3HaHu "MHOrorpaHHUK
Y €T0 DJIEMEHTHI"

ITnpamupa. Buael mupamuna. IpaBunbsHas
nUpaMua



[Tpusma. [Ipsimast U HaKJIOHHAS TPU3MBI.

81 1
[IpaBuiibHas npusma

82 [Ipsimoit mapamienenunen, 1
IPSIMOYTOJIBHBIN Mapajuieenumne, Kyo

83 Brimykiible MHOTOrpaHHUKH. Teopema 1
Ditnepa
Beimykible MHOTOTpaHHUKH. Teopema

84 Oitnepa. [IpaBuiibHbIEC U IOJIYIIPABUIbHBIC 1
MHOTOTPaHHHKHU

85 KoHnTtponbHas pabora "MHuororpanHHuku" 1

86 [TonaTne BeKTOpa Ha MIOCKOCTHU U B 1
POCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3HocTh BEekTOpOB 1

89 [IpaBuo napannenenunena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
Paznoxenue BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIS)KAIIUX B OJHOU 1
TUIOCKOCTH

92 CkanspHoe pou3BeICHUE 1

93 Brranciienue yria Mexay BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

95 [Ipocreiimure 3a1aun ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1

97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

98 O0600meHne U cucTeMaTu3alus 3HaHUK 1




99 O000111eHrEe U cUCTEMAaTU3ALINS 3HAHUM 1
100 HtoroBast KOHTpoOJbHAs paboTa 1
101 HroroBasi KOHTpoJIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3AaIUs 3HAHU T 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



11 KITACC

KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
Nen/m Tema ypoka Konrpoasnubsie IIpakTuyeckue Aara tppoBLIE
Bcero H3yYeHus: oOpa3oBaTe/IbHbIE
padoThl padoThbI pecypes:
1 IToBTOpenue Temsel "KoopauHaTel BEKTOpa 1 01.09.2025
Ha IUIOCKOCTH U B IPOCTpaHCcTBE"
5 IToBTOpenue temsl "CkansipHoe 1 02.09.2025
IIPOU3BEIEHUE BEKTOPOB"
3 IToBTOpenue Temsl "Brerauciienue yria 1 04.09.2025
MEXJly BEKTOpaMU B IPOCTpaHCcTBe"
4 IToBTOpEeHME TeMBbl Y paBHEHNE NPSIMOH, 1 08.09.2025
MIPOXO/ISIIEH Yepe3 JBE TOUKH"
5 YpaBHEHHE INIOCKOCTH, HOpMaJlb, 1 09.09.2025
YPaBHEHHE IUIOCKOCTH B OTpe3Kax
6 VYpaBHEHUE IIOCKOCTH, HOPMAJIb, 1 11.09.2025
YpaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHue 1 15.09.2025
8 JIvHeiHbIe HEpaBEHCTBA, TUHEUHOE 1 16.09.2025
IIPOrpaMMUPOBAHNE
9 JInHeliHbIe HEPaBEHCTBA, JTUHEUHOE 1 18.09.2025
IIPOrpaMMHUpPOBaHUE
10 AHanUTHYECKHE METO/Ibl pacuéTa yria 1 22.09.2025
MEXy NPSIMBIMH B MHOT'OI'PaHHUKAX
11 AHanuTHYECKHE METOJIbI pacuéra yria 1 23.09.2025

MCKAY MIIOCKOCTSAMU B MHOTOI'paHHUKAX




12 dopmyiia pacCTOIHUS OT TOUKH 0 25.09.2025
IUIOCKOCTH B KOOPJAMHATAX

13 Haxoxnenue paccTossHUM OT TOYKH 10 29.09.2025
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOYKH 10 30.09.2025
IUIOCKOCTH B NIPABUJIBHOM ITUPAMUJIE

15 Kontponbhas pabota "AHanuruyeckas 02.10.2025
reomeTpus"

16 CedeHuss MHOTOIPAaHHUKOB: CTAHIAPTHBIC 06.10.2025
MHOTOTPaHHUKU

17 CeueHuss MHOTOIPaHHUKOB: METOJI CIIEJI0B 07.10.2025
CedeHuss MHOTOIPAaHHUKOB: CTAHIAPTHBIE 09.10.2025

18 IJIOCKOCTH, IEPECEUECHUS IPAMBIX U
IJIOCKOCTEMN

19 [TapamienpHble NpsMBbIE U IIOCKOCTH: 13.10.2025
MapaJuIeNIbHbIE CEUCHUS

20 [TapamienpHble NpsMbIE U IUIOCKOCTH: 14.10.2025
pacy€T OTHOLIEHUI
[TapannenpHbIe IPSMbIE U INTIOCKOCTH: 16.10.2025

21 YTJIbI MEXY CKPEINMBAIOIUMUCS
NPAMBIMU
[TepieHAMKYASIPHBIE TIPSMBIE U 20.10.2025

99 IUIOCKOCTH: CTaHAAPTHEIE Mapbl
MEPIECHIUKYIISIPHBIX IUNIOCKOCTEN U
NPAMBIX, CHMMETPUH MHOTOIPAaHHUKOB

23 [lepieHAMKYASIPHBIE TIPSIMbBIE U 21.10.2025

IIJIOCKOCTH: TCOPEMaA O TPEX



24

25

NEPIEHIUKYJIApax
[lepnieHauKyNIIpHBIE IPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOTOTpaHHHMKaX

IToBTOpEHueE: mIomAH
MHOT'OYTOJIHUKOB, (hOPMYJIBI IS
TI0IIA e, COOOpaKeHUS MO00Us

23.10.2025

06.11.2025

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJTEHUKOB, ()OPMYJIBI JISI
IonIaied, cooopakeHus moaoous

10.11.2025

27

28

29

30

31

32

33

[ToBTOpEHUE: IO TN
MHOTOYTOJTBHUKOB, (JOPMYIIBI JISI
TIomIaied, cooopakeHus moaoous

[Tmomaau ceyeHnii MHOTOrpaHHUKOB:

IIomaiau HOBCpXHOCTGfI, pa3pe3aHus Ha

Y4acTH, COOOpaXeHHUs MOA00us

[Tmomaau ceyeHnii MHOTOrpaHHUKOB:

TUTOINAM TOBEPXHOCTEH, pa3pe3anus Ha

YacTH, COOOPAKEHUSI TIOT00MSI

Konrponbnas padora "[loBropenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHUKOB"

O6BéM Tena. OObeM NMPSIMOYTOIBLHOTO
napasuleenunena

3agauu 00 yABOEHHHM Ky0a, 0 KBaJpaType

Ky0a; 0 TPUCEKIIUHU yTia

CrepeoMeTpHuecKre 3a/1auM, CBI3aHHbIE C

00BEMOM MPSAMOYTOIBHOTO

11.11.2025

13.11.2025

17.11.2025

18.11.2025

20.11.2025

24.11.2025

25.11.2025



mapajuiCiICiumIicaa

[IpuknagHeie 3a1a4u, CBI3aHHBIE C 27.11.2025
34 BBIUHCIICHHEM 00bEMA PSIMOYTOJIBHOTO
napajuienenumnena
35 O06BEM psIMON TIPU3MEI 01.12.2025
36 CrepeoMeTpruUEeCKHE 3a/1a4d, CBSI3aHHBIE C 02.12.2025
BBIYHCIICHHEM 00bEMOB IPSIMOU TPU3MBI
37 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C 04.12.2025
00BEMOM MIPSMOM TIPU3MBI
Brruncienue 00bEMOB TEN ¢ IIOMOILBIO 08.12.2025
38 onpeaenénHoro uarerpaina. O0bpém
HAKJIOHHOW NPU3MBI
Brruncienne 006EMOB TeJI C IIOMOIIBIO 09.12.2025
39 omnpenenéHHoro uHTerpana. O0bEM
UpamMubl
40 dopmyna 06béMa upamuabl. OTHOIICHHE 11.12.2025
00BEeMOB MUpaMuUJ ¢ OOILIUM YTIIOM
41 ®opmyna 06béMa mupamusl. OTHOILIEHHE 15.12.2025
00BeMOB NUpaMu ¢ OOLIUM YIJIOM
42 CrepeomeTpuuecKue 3a/1auu, CBI3aHHBIE C 16.12.2025
00BEMaMU HAKIIOHHOM MPU3MBI
43 CrepeoMeTprUYEeCKHE 3a/1a4d, CBSI3aHHBIE C 18.12.2025
00BEMamMu mUpaMUIbI
[Tpuknagasie 3agaun mo teme "OObEMBI 22.12.2025
44 Ten", CBsI3aHHBIE C 00BEMOM HAKJIIOHHOM
IIPU3MBI
45 [Tpuknagaeie 3agaun 1mo Teme "OObEMBI 23.12.2025




Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI

46 [Tpumenenue o0bEMOB. Briuncienue 25.12.2025
paccTosiHUS A0 TUIOCKOCTH

47 Konrponsnas padora "O0béM 29.12.2025
MHOTOrpaHHHKa"
[unuHapuyeckas moBEPXHOCTD, 30.12.2025

48 o0pa3yronye HUINHIPUIECKON
IIOBEPXHOCTHU

49 Hunmuaap. [psamoit KpyroBoi HUIHMHAP. 12.01.2026
[1nomane MOBEpXHOCTH HMIMHAPA

50 Konunueckasi moBepXHOCTb, 00pa3yrouue 13.01.2026
KOHM4YECKOM nmoBepxHoctu. Konyc

51 Ceuenne KoHyca INIOCKOCTHIO, 15.01.2026
NapajuIeIbHON IIJIOCKOCTH OCHOBaHUS

59 Yceuénnsiii konyc. M3o0pakenune 19.01.2026
KOHYCOB M YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTHU U 20.01.2026
MIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaae 60KOBOM MOBEPXHOCTH H 22.01.2026
IIOJIHOM MTOBEPXHOCTH KOHYCa
CrepeomMeTpruUEeCKHE 3a/1a4l HA 26.01.2026

55 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MOCTPOEHUEM CEYEHUH UINHAPA, KOHYyca
CrepeomeTpudecKue 3a1a4u Ha 27.01.2026

56 JI0Ka3aTelIbCTBO U BHIYUCIICHUE,
MIOCTPOEHUEM CEYEHUH LWIMH/IPA, KOHyca

57 IIpukiiagHele 3a1a41, CBSI3aHHBIE C 29.01.2026

HUINHAPOM



58

59

HpI/IKJ'IaI[HLIe 3aJa4yu, CBA3aHHBIC C
HUWIMHAPOM

Cdepa u map

02.02.2026

03.02.2026

60

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. Bun 1 n306pakenue mapa

05.02.2026

61

[Tepeceuenue cdepsl u 1apa ¢
riockocThio. Kacanue mapa u chepbl
IUIOCKOCThI0. Bu 1 n306pakenue mapa

09.02.2026

62

63

VYpaBuenune cheprl. [Inomans chepst u eé
yacten

Cummerpus chepsl 1 mapa

10.02.2026

12.02.2026

64

65

66

67

68

CrepeomeTpuuecKkue 3a1a4u Ha
JTI0OKa3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoi U mapom,
MMOCTPOEHUEM HX CEUEHUH TIIOCKOCTHIO

CrepeomeTpuuecKkue 3a1a4u Ha
JTI0OKa3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cPepoii U apom,
MMOCTPOEHUEM HX CEUEHUH MIIOCKOCTHIO
IIpukiagHele 3aaa4u, CBSI3aHHBIE CO
chepoit u mapom

[ToBTOpEHME: OKPYKHOCTH HA TJIOCKOCTH,
BBIYHMCIICHHS B OKPYXKHOCTH, CTaH/IapTHBIE
mogoous

Paznmunnie KOM6PIHaI_II/IPI TCJI BpallICHUSA U
MHOT'OI'PaHHUKOB

16.02.2026

17.02.2026

19.02.2026

24.02.2026

26.02.2026



69

70

71

3agaum o Teme ""Tena u MOBEpXHOCTH
BpauieHus"

3anaun o teme "Tena U MOBEPXHOCTH
BpaiieHus"

KonTponbhas padota "Tena u
MIOBEPXHOCTH BpaleHus"

02.03.2026

03.03.2026

05.03.2026

72

73

74

O0BeéM muuHapa. Teopema 06 00bEME
MPSIMOTO LUIHHIIPA

Brrunciienre 006EMOB TE C TOMOIIIBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHyca

[Tromaay 6OKOBOM M OJHOMH
MTOBEPXHOCTH KOHYCa

10.03.2026

12.03.2026

16.03.2026

75

CrepeomMeTpuuecKue 3a/1auu, CB3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCa

17.03.2026

76

77

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI U
IJTOIIAAN MOBEpPXHOCTEH Ten"

O0BEM 1Iapa 1 MmapoBOro CEKTOpa.
Teopema 06 06bEMe mapa. [1nomans
coepbl. CTepeoMeTprUueCKUe 3a1a4H,
CBSI3aHHBIC C BBIUUCIICHUEM 00BEMOB
1rapa, IapoBOro CErMeHTa U MIapoBOTO
CeKTopa

19.03.2026

23.03.2026

78

[Tpuknagaeie 3agaun 1mo Teme "OObEMBI
Tein", CBA3aHHbIE C 00BEMOM I11apa U
miomaaso cepbl. COOTHOIICHUS MEXIY
TUTOMIAIIMU TTOBEPXHOCTEN M 00bEMaMu
[MOXOOHBIX TEII

24.03.2026




79

80

81

82

83

84

85

86

87

[Tono6HbIe TeNa B MPOCTPAHCTBE.
H3menenne o0bEMa mpu mojo0uu.
CrepeomeTpuuecKue 3a/1auu, CBI3aHHBIE C
BBIYMCIICHHEM 00BEMOB TEJ U IIJIOIIA e
MMOBEPXHOCTEN

KoHnTtponbhas padota "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Tel"

JBmwxenus npoctpancTBa. OTOOpaKeHHUS.
JBmwxenus u paBeHcTBO uryp. O6mme
CBOMCTBA JIBWXCHUHU

Buapl 1BuKeHUI: mapaiebHbIN
MEPEHOC, LIEHTPAJIbHAsi CAMMETPHS,
3epKajbHasi CAMMETPHS, TOBOPOT BOKPYT
MpSIMOU

[IpeobpazoBanms nomoous. [Ipsmas u
cepa Ditnepa

['eomeTpuueckue 3a1auu Ha IPUMEHEHUE
JBHKECHUS

Kontponbnas pabota "BekTops! B
npocTpaHcTBe"

O6o6maromiee nosropenue 11 nonsituii u
MeTo/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTeMAaTH3alsl 3HAHUIL:
"[lapanienbHOCTh MPSMBIX U INIOCKOCTEN
B MpocTpaHcTse"

O6o6maromiee nopropenue 11 nonsituii u

MeTo/10B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3AIMsI 3HAHUI:

26.03.2026

06.04.2026

07.04.2026

09.04.2026

13.04.2026

14.04.2026

16.04.2026

20.04.2026

21.04.2026



88

89

90

91

92

93

94

95

"BekTopsbl B mpocTpaHcTBe"

O6o6matomee moBTopenue 11 mousTHii u
MeTo/10B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTH3alHsl 3HAHUIL:
"BekTops!l B mpocTpaHcTBe"

Ob6o6maromee nosropenue 11 monsaTuit u
MeTo/10B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3aLMsl 3HaHUI:
"O6beM MHOTOrpaHHUKA"

Ob6o6maromee nosropenue 11 nmonsaTuit u
MeTo/10B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTH3allHsl 3HAHUIL:
"O6beM MHOTOrpaHHUKA"

O6o6matomee moBTopenue 11 moHsaTHii u
METO/0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMATH3AIMs SHAHUMN:
"Ilnomaan MOBEPXHOCTU U 00BEMBI
KpYyIJbIX TEn"

Ob6o6maroee nopropenue 11 nmoHsaTuit u
MeTo/10B Kypca reometrpuun 10-11
KJIaCCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"TTnomanay moBEepXHOCTH M 0OBEMBI
KpyIJibIX Ten"

HtoroBas KOHTpoJbHAs paboTa

HtoroBast KOHTpoJbHAs paboTa

[ToBTOpeHue, 0600meHUE 1
cUCTEMaTH3aIlUs 3HAHHUHA

23.04.2026

27.04.2026

28.04.2026

30.04.2026

04.05.2026

05.05.2026

07.05.2026

12.05.2026



96

97

98

HcTopus pa3BUTHS CTEPEOMETPHUM KaK
HAyKHU U €€ pOoJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHSL CTEPEOMETPUN KaK
HayKH U € poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

14.05.2026

18.05.2026

19.05.2026

99

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUN
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTHI

21.05.2026

100

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HAYKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTHI

25.05.2026

101

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAYKHU U €€ POJIb B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

26.05.2026



IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KITACC
Kona .
IIpoBepsiemble MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero ooero 00pa3oBaHus
pe3yJabTara
7 I'eomerpust
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsMasi, INIOCKOCTb
79 [TpuMeHSTh aKCMOMBI CTEPEOMETPHH M CIEICTBUS W3 HUX INPH PEHICHUU
' reOMETPUYECKUX 3a/1a4
73 OnepupoBaTh TOHATHSAMHU: IAPAJUICTBHOCTh U NEPHEHAUKYISIPHOCTD
' IPSMBIX U IUIOCKOCTEH
74 KnaccupunmpoBars B3aUMHOE DPACHOJOXKEHHE MPSAMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBaTh NMOHATUSMH: JIBYTPAaHHBIA YrOJ, TpaHH ABYTPAHHOTO YTJa,
7.5 pedpo ABYrpaHHOTO YIJa, JTMHEWHBIH yroj ABYTPaHHOTO YTJa, TpaaycHas
Mepa ABYTPaHHOTO yria
76 OmnepupoBaTh TMOHATHUSMHU: MHOTOTPAaHHHK, BBIMYKIBIH W HEBBITYKJIbIH
' MHOTOTPaHHHK, SJIEMEHTH MHOTOTPAHHUKA, TIPaBIIILHBI MHOTOTPaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHHMKOB (TIHpamuaa, MpU3Ma,
' MPSIMOYTOJIbHBIN Napajuienenumnes, Kyo)
KnaccuduimpoBate ~ MHOTOTpAaHHUKH,  BBIOWMpas ~ OCHOBaHMSA IS
7.8 K1accuukanyy (BHITYKIBIE W HEBBITYKJIbIE MHOTOTPaHHHUKH, PAaBUIbHBIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE MTPU3MBI, MTapaJlIeJIeUIe bl)
7.9 OmnepupoBaTh MOHATUSIMH: CEKYIasi TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
210 OOBACHATD MPUHLHUIIBI TOCTPOSHHS CEYCHU MHOTOTPAHHUKOB, UCIOJB3YS
' METOJI CJIEIOB
CtpouTh cedeHHs MHOTOTPAHHHKOB METOJOM CJEIOB, BBIIOJHATH
7.11 (BBIHOCHBIE) IIOCKHE YEPTEXH M3 PUCYHKOB INPOCTHIX OOBEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pemrate 3amaum Ha HaAXOXXICHHWE TE€OMETPHUYECKUX BEIMYMH IO OOpasiam
WIN aNropuTMaM, HPUMEHSS W3BECTHBIE AHAJUTUYECKHE METONIBl HpHU
7.12 peLIeHUH CTAaHAAPTHBIX MaTeMaTHMYeCKMX 3a/Jad Ha  BBIYMCIICHUE
pacCTOSTHUK MEXIy IBYMS TOYKaMH, OT TOYKH 1O TPSIMOH, OT TOYKHIO
TUIOCKOCTH, MEX/1y CKPEIINBAIOIIMMHUCS TPSIMBIMU
Pematp 3amaun Ha HaXOXKAEHHE I€OMETPHYECKUX BEIMYHMH IO oOpas3uam
213 WIM alrOpUTMaM, IPUMEHSS HW3BECTHbIC AHAIUTHYECKUE METONbl IpH

pELICHUH CTaHAAPTHBIX MATEMaTUYECKUX 3aJad Ha BBIUYHCICHUE YIJIOB
MEXKIY CKPEIIMBAIOIUMUCA INPAMBIMH, MEXKIAY NPAMOM M IUIOCKOCTBIO,



7.14

7.15

MEXIY IJIOCKOCTSMU, ABYTPAaHHBIX YIII0B

Boruncnsate 00bEMBI M IIJI0LIAAN TOBEPXHOCTEH MHOIOIPaHHUKOB (TIpU3Ma,
MUpaMyu/ia) ¢ TMpUMEHEHHEM (OpMyYJl, BBIUMCISATH COOTHOUICHUS MEXKIY
IUIOIIASIMU IOBEPXHOCTEH, 00bEMaMU OJJOOHBIX MHOTOI'PAaHHUKOB
OnepupoBaTh MNOHATUSAMU: CHUMMETPHUS B IPOCTPAHCTBE, ILIEHTP, OCb M
TUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekatrb, mpeoOpa3oBbIBaTE W HHTEPIPETUPOBATH HH(OpPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpPeJACTaBICHHYI0 Ha
yeprexax U pUCyHKax

7.17

7.18

7.19

IIpumensaTh reomerpudeckue (GakThl I PELICHUS CTEPEOMETPUYECKHUX
3a1a4, NPENOJAralollluX HECKOJBKO NIAaroB pEIIECHUs, €CIU YCIOBUSA
MIpUMEHEeHUS 33J1aHbl B SBHOH (popme

[IpuMeHATH mpocCTEMIIME IPOrPpaMMHBIE CPEIACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIUOHHBIE CUCTEMBI ITPH PELICHUH CTEPEOMETPUYECKUX 3a1a4

[IpuBOoguTE mpHMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOLE H
JKU3HHM, PaCIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

11 KJIACC

Kon
NMpoBePsIeMOro
pe3yabTara

6

6.1

6.2
6.3
6.4

[IpuMeHsTh MONy4YEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTYallMu U NPUMEHATh U3yUEHHBIEC TIOHATHS B IIPOLIECCE ITOUCKA PELICHUS
MaTeMaTHYeCKu C(OPMYIMPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh PealbHbIe
CUTyallul Ha S3bIKE T€OMETPUH, MCCIEN0BAaTh IIOCTPOEHHBIE MOJAEIU C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpeM, ammapaTa aareOpsl,
pemate  MpakTUYECKHME  3aJauyd,  CBSI3aHHBIE C  HAXOXACHHUEM
FeOMETPUUECKUX BEIMYUH

IIpoBepsiemble NpeMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero od0pa3oBanusi

I'eomerpus

OnepupoBaTh MOHATUSIMH: HWIMHIPUYECKas MOBEPXHOCTh, 0Opa3yrolue
UAJTUHAPUYECKOW TIOBEPXHOCTH, UWIMHAP, KOHHYECKAash IOBEPXHOCTD,
o0pa3yrolire KOHU4eCKOW TOBEPXHOCTH, KOHYC, cheprudeckasi HOBEpXHOCTh

PacnioznaBath Tena BpameHnus (LUIUHAP, KOHYC, cdepa H map)
OOBACHATH CITOCOOBI IOJYYCHHS TEJI BpAIlEHUS

KnaccudumnupoBaTs B3aUMHOE pacTofioskeHUe cephl U MIIOCKOCTH

6.5

6.6

OnepupoBaTh NOHATUAMU: IIAPOBON CETMEHT, OCHOBAHHE CErMEHTA, BBICOTA
CETMEHTa, IIAapOBOM CIIOM, OCHOBAHUE ILAPOBOI0O CJIOS, BBICOTA LIAPOBOTO
CJ1051, IapOBOM CEKTOP

Brrunciagte 00BEMBI U Iiomaan HOBerHOCTGI;'I TCJI  BpalllCHUA,



6.7

6.8

TFCOMETPHUYECKUX TeJl C MPUMEHEHHEM (PopMyJT

OnepupoBaTh TOHSITHSIMH: MHOTOTPAaHHHWK, BIMCAHHBIH B cdepy u
OIMCAaHHBIA OKOJIO cdepbl, cepa, BNUCAHHAS B MHOTOTPAHHUK WA TEJIO
BpaICHUS

BBIYHCIATE COOTHOMIEHUS MEX]Ty IUIOMIAISIMHU TIOBEPXHOCTEH B 00bEMaMu
IMOTOOHBIX TEI

6.9

N3o06paxaTts u3zydaemble (GUTYpHl OT PYKH M C HPUMEHEHHEM IPOCTHIX
YEpTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BBIMONHATE  (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PHCYHKOB TPOCTBIX
00BEMHBIX (QUTYp: BHJI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS Tl
BpAIICHUS

W3Bnekatrb, uHTEpHnpeTHpoBaTh M MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (UIypax, IMPEACTAaBICHHYIO Ha
YepTeKax U pUCYHKax

[IpumensTe reomeTpuueckue (akThl Ui PEUICHUS CTEPEOMETPUUYECKHUX
3a/a4, NPEINOoNaraloIuX HECKOJBKO IIIaroB pEIIeHUs, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOU (hopme

6.13

6.14

OnepupoBath MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BhITIONTHATE  IEHCTBUSL  CIIOXKEHHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHCJIO, OOBSCHATh, KaKWUMH CBOWCTBAMH OHH
o0JIaaroT

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

[IpuMeHATH PaBUIIO NapAJLICIICIIUIIENA [IPU CIIOKEHUU BEKTOPOB

OnepupoBaTb NOHATHAMH: JAECKAapTOBbl KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YroJl
MEXIY BEKTOpaMH, CKaJSIPHOE MPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILIAHAPHBIE BEKTOPBI

Haxomute cymMy BEKTOpPOB M NPOM3BEIEHHE BEKTOpa Ha 4YHCIO, YTroJl
MEXKIy BEKTOPAMH, CKaJsPHOE IIPOU3BEICHUE, PACKIAAbIBATH BEKTOP I10
JBYM HEKOJUIMHEAPHBIM BEKTOpaM

3a1aBaTh INIOCKOCTh YPABHEHUEM B ICKaPTOBOM CHCTEME KOOPAMHAT
Pemate mpocreiinme reoMeTpUYECKHE 3a1add Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/a

Pemarp 3amaum Ha JOKa3aTEIbCTBO MAaTEMaTHYECKMX OTHOLIEHUH U
HaXOXXJCHUE T'€OMETPUYECKUX BEIMYMH IO oOpaslaM WIH alropuTMam,
IPUMEHSAS  M3BECTHBIE  METOABl  NPU  PEIIEHUWM  CTAaHIAPTHBIX
MaTeMaTUYECKUX 3a/1a4

[IpumensaTs nmpocTedIIMe NpOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUYECKHUX 3a]1a4
[IpuBOoguTE mpHMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOIE H
JKWU3HH, PACIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

HpI/IMCHSITL IMOJIYYCHHBIC 3HAHHWA Ha MPAKTHKE: aHAJIU3UPOBATH PCAJIbHLBIC



CUTYallMU U NPUMEHATh U3yUYECHHBIE MTOHATUA B IIPOLIECCE MOUCKA PELICHUS
MaTeMaTH4ecKu C(HOpMYyIUPOBAHHOM MPOOIEMbI, MOAEIHPOBATh peaibHbIE
CUTyallUM Ha S3bIKE IEOMETPUM, MCCIIEI0BAaTh IIOCTPOCHHBIE MOJCIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUI M TEOPEM, almapara aiareopsl,
pemaTh  MPAaKTHYECKUE  3a7add,  CBA3AHHBIE C  HAXO0XIACHUEM
r€OMETPUYECKHUX BEJINYUH




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

7.1

7.2

7.3

7.4

7.5

7.6

IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA

I'eomerpus

OCHOBHBIC TTOHSTHS CTCPCOMCTPHUU. Tqua, npsamasi, IINIOCKOCTb, IIPOCTPAHCTBO.
ITonsTHe 00 aKCHOMATUYECKOM MMOCTPOCHHUU CTCPCOMCTPUN: AKCHOMbBI CTCPCOMCTPHUHN U
CICOCTBUA N3 HUX

B3aumHOe pacnosioxeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, TTapalIeIbHbIE
U CKpelmuBaromuecs npsMble. [lapamuienbHOCTP MNpsSMBIX W IIOCKOCTEM B
IIPOCTPAHCTBE: MAapajule/IbHbIE MpPsIMbIE B IIPOCTPAHCTBE, NAPaUIEIBHOCTb TPEX
IPSAMBIX, [ApAICIBHOCTh IPSIMOM M IUIOCKOCTU. YTJBIC COHAIpPaBICHHBIMU
CTOpPOHAMH, Yroj MEXIy IpsMBIMU B IpocTpaHCTBe. [lapasuienbHOCTh IUIOCKOCTEH:
MapajuleJbHble IUIOCKOCTH, CBOMCTBA NapaJUleNbHBIX IUIOCKOcTel. IIpocreitime
MIPOCTPAHCTBEHHbIE (UIYpbl Ha IJIOCKOCTU: TeTpa’ap, KyO, mapajuienenunen,
MOCTPOEHUE CEUYECHUI

IlepnieHIUKYIAPHOCTE MNPAMOM M IUIOCKOCTU: IEPHEHAUKYISPHBIE IIpsSMbIE B
IIPOCTPAHCTBE, MPSMbIE NapaJlIeIbHbIE U NEPIECHAUKYIISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHANKYISIPHOCTH NPSAMOU M IJIOCKOCTH, TEOpEeMa O NMPSIMOM NEepPHEHIUKYIIPHOU
IJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXKY NPAMON U IUIOCKOCTBIO, IBYIPAHHBIN
YIOJ1, TUHEHHBIN yroJ IBYIpaHHOro yria. [leprneHauKynsap u HaKJIOHHBIE: PACCTOSHHE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 MIOCKOCTH, MPOEKIUs (PUryphl Ha
IUIOCKOCTh. [IepneHIuKyIsIpHOCTh MJIOCKOCTEN: NMPU3HAK MEPICHANKYISIPHOCTH IBYX
m1ockocTeil. Teopema o TpEX neprneHauKyIsIpax

[loHsiTHE MHOrOTpaHHHMKA, OCHOBHBIE JJIEMEHThl MHOIOIPDAHHMKA, BBIIYKIBIE H
HEBBIITYKJIBIE MHOTOIDAaHHHMKM, pa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yrosbHas
IpU3Ma, TpaHU U OCHOBAHMs INPHU3MBbI, IpsMas U HAKIOHHAs HpPU3MbI, OOKOBas MU
IIOJIHAsI TOBEPXHOCTH Ipu3Mbl. [lapaienenunen, npsAMOyroOJIbHbIN ITapauieIenuIe] U
ero cpoucrea. Ilmpammpa: N-yrosibHas nupaMuaa, I'paHd U OCHOBAaHUE ITMPaMUIBI,
OoKkoBast M TOJHAs MOBEPXHOCTh MHUPAMMJIbl, MPABWIbHAS M yCEUEHHAs NHpaMHJA.
OneMeHTbl TNpu3Mbl M nUpaMuibl. [IpaBUibHBIE MHOTOTpaHHMKHU: IIOHSTHE
MIPaBUJIBHOTO MHOTOIPAHHMKA, IIpaBWbHAs IMpU3Ma M TNPaBWIbHAs NUPAMHUAA,
NpaBWIbHAS TPEYTOJIbHAS MHPAMHJIA U TPABUIIBHBINA TeTpasap, KyO. IlpeacraBienue o
IIPABWIBHBIX MHOTOIPDAaHHUKAX: OKTa’Ap, AOJeKa’aAp u uKocadapyrue CedeHus
IIPU3MBI U TUPAMU I

CuMMeTpHst B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEJIBHO TOUKH, NMPSAMOM, IIIOCKOCTH.
DOneMeHTbl  CUMMETPUM B NHpaMUAAx, MapajUiesienuneaax,  MNpaBUIbHBIX

MHOTI'Or'paHHHUKax

Bbluncnenue 351eMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriael. Ilmomans
OOKOBOI TOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA/Ib OCHOBAHHH,



7.7

TeopeMa 0 OOKOBOH MOBEPXHOCTH MPAMOii ipu3Mbl. [110omans 60K0BO MOBEPXHOCTH U
MOBEPXHOCTH MPAaBUIBHOM MHUpPAaMUJIbI, TeOpeMa O IJIOUIaJU YCEYEHHOW MUpaMMIBbI.
[Tonsatue 06 00bEMe. OOBEM NUpaMubl, IPU3MBI

[TogoOubIe Tena B mpocTpancTBe. COOTHOIICHHUS MEXIY TUIOMIQISIMH ITOBEPXHOCTEH,
00BEMaMU OJOOHBIX TEI

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3J1eMEHT CO/iePKAHUS
['eomeTpus

[{unuHapryeckas MOBEPXHOCTh, 00pa3yolue MUINHAPUYECKON MOBEPXHOCTH, OCh
LII/IJII/IHILpI/IquKOfI IMOBCPXHOCTH. HI/IJII/IHI[pZ OCHOBAaHUsA " 6OKOBa$I IMOBCPXHOCTD,
oOpa3ytoras 1 0Ch, TUIONIaAh OOKOBOW U MTOJIHOW TOBEPXHOCTH

Konnueckasi moBepXHOCTh, 00pa3yrolre KOHUYECKOH MOBEPXHOCTH, OCh U BEPIIUHA
KOHUYECKOW TMOBEepXHOCTH. KOHYC: OCHOBaHWME W BEpIIWHA, OOpa3yromias U OcCh,
IUIOIAAh OOKOBOM M IOJHOW TMOBEPXHOCTH. Y CEUYEHHBI KOHYC: 0Opasyroliue u
BBICOTA, OCHOBAHUS M OOKOBasi IOBEPXHOCTh

Coepa u map: neHTp, paguyc, AMaMeTp, IUIoNaabs MoBepxHocTH chepsl. Banumuoe
pacronio’)keHre cdepbl U IJIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IUIomaab
cdepsl

N300pakeHue Tes BpalleHus Ha III0CKOCTU. Pa3BépTka uuHapa U KOHyca
KoM06uHnanmu ten BpaieHus ¥ MHOTOIpaHHUKOB. MHOTOIpaHHUK, OIMCAHHBIN OKOJIO
cdepsl, cpepa, BucaHHasi B MHOTOI'PaHHUK, WIH TEJIO BpallleHus

[Torsitue 06 00BEMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO Mapajuienenunena u ciuencTsus u3 He€. O0bEM IIMHIpA, KOHYCA.
O06bEéM mapa u miomaas chepst

[Tono6upie Tena B mpocTpancTBe. COOTHOILIECHUS MEXAY TUIOMIAASIMUA TIOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN

Ceuenust mwiMHApa (MapajjielbHO W TMEPHEHIUKYISIPHO OCH), CEYeHHsI KOHyca
(mapannenbHOe OCHOBAHUIO M MPOXOAIIEE Yepe3 BEPIINHY), CEUCHUS 11apa

Bektop Ha mmockoctd m B mpoctpaHcTBe. CllOKEHHE W BBIYMTAHHE BEKTOPOB.
YMHOXeHHEe BEeKTOpa Ha uucio. Pa3nokeHue BeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTtopam. [IpaBuio napaminenenunena. Pemenue 3a1ad, cBSI3aHHBIX C IPUMEHEHUEM
MpaBWI IEUCTBUM C BEKTOpaMH

[TpsimoyronbHass cuctemMa KoopAuMHAT B IpocTpaHcTBe. KoopanHaTel BekTopa.
[Ipocreiimme 3amaun B KOOpAMHATaX. Yroil MeXAy BekTopamu. CkanspHoe
MIPOU3BE/IEHNE BEKTOPOB. BbruncieHue yrioB MexXIy MNPSMBIMH M IIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIN METOJT IPU PEILIEHUU T€OMETPUUECKUX 3a]1a4



IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUS
NPoOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI NPOrpaMMbl CpeIHero 0011ero
TpeOoBaHus o0pa3oBaHus

Brnanenne MeTtomamu OKa3aTENbCTB, AITOPUTMAMHU pPEIICHUS 3ajad;
yMeHue (GOpMyIHpOBAaTH W OINEPUPOBATH MOHATHAMM: OIpEAEICHHUE,
aKCMOMa, TeopeMa, CIIEJICTBUE, CBOWCTBO, TPHU3HAK, J[0KA3aTEIbCTBO,
paBHOCWIbHBIE (OPMYIHUPOBKH; NPUMEHATh UX; YyMEHHE (OpMYIHpPOBATH
o0paTHOE W TPOTHBONOJOXKHOE YTBEP)KICHHE, NMPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BaTh METOJ MAaTeMaTWYeCKOW HHIYKIUH;
IPOBOJIUTH JIOKa3aTeNbHBIC PACCYKICHHUS MIPU PEUICHUH 3a/1a4, OLICHHBATh
1 JOTMYECKYI0  MpPaBHIBHOCTh  PACCYKIEHHH; yMEHHE OIEepHUpPOBaThH
HOHSTHSAMH: MHOXECTBO, ITOJMHOXKECTBO, ONEpaluy HaJ MHOXXECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OITMCAHUS PEaTbHBIX MPOIIECCOB M SBICHUH M NMPU PEIICHUHU 3a/1ad, B TOM
qHcie U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSMU:
rpad, CBA3HBINA rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh
U OINHUCHIBATH Tpadbl Pa3IMUHBIMU CIIOCOOAMU; UCIIONIB30BaTh Tpadbl mpu

pelieHuu 3aaa4d

YMeHne onepupoBaTh MOHATHSAMH: HATypalbHOE YHCIO, LEJN0Ee YHCIO,
CTETICHb C IETBIM MOKAa3aTeJIeM, KOPEHb HATYPALHOW CTETICHH, CTEIICHD C
palMoOHaIFHBIM ITOKa3aTeNIeM, CTEIICHb C JICHCTBUTEIBHBIM IMOKA3aTesIeM,
JIOI‘apI/I(I)M qucia, CHMHYC, KOCHMHYC MW TaHI'CHC IMPOU3BOJILHOTO YHCIA,
OCTaTOK IO MOJYJIO, PAalMOHAIBHOE YHCIIO, HPPAINUOHATIBHOE YHCIIO,
MHO>KECTBA HATypalbHbBIX, LEJbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YKCeN, YMEHHE MCIIOJIb30BaTh PU3HAKU JIEIIMMOCTH, HAUMEHBIINH 00N
JENUTeh W HaWMeHbIee oO0Iiee KpaTHOe, alroput™M EBknmma mpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIMOHHBIMH CHCTEMaMHU
CUMCTICHUS; YMEHUE BHITIONHATH BHIUMCICHUE 3HAUCHUH U TpeoOpa3oBaHUs
BBIPDOKEHHUN CO CTENEeHSMU M Jiorapudmamu, npeoOpa3oBaHus IpOOHO-
pallMOHAJIPHBIX ~ BBIPAKEHHI, yMEHUE  ONEPHPOBATH  MOHITHIMHU:

HoCJICaA0BaTCIbHOCTD, apI/I(i)MeTI/I‘IeCKaH nporpeccusa, rcoMETpHUICCKad



nporpeccusi, OECKOHEYHO YyOBIBarOIIas TIEOMETPUYECKas IIPOrpeccus;
YMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPpPEHTHBIX (pOpMyIT; yMEHUE ONEpUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ uucia, ¢GopMa  3alMCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpauueckas); yMeETb
NPOU3BOJUTHh apUPMETHUYECKHE JEHCTBHSI C KOMIUIEKCHBIMH UHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BaHUA KOMIUIEKCHBIX YHCEN; ONEepUpPOBaTh
HNOHATHSMM:  Martpuua 2X2  wm  3x3, onpenenurenb  MaTpULBL,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHue onepupoBaTh MOHATUSAMU: pPalMOHAIbHBIC, HPPALUOHAIBLHBIC,
NOKa3aTelbHble, CTENEHHbIe, JIorapu(pMUyeckre, TPUTOHOMETPHUECKUE
YPaBHEHHS W HEPAaBEHCTBA, MX CHCTEMBI; YMEHHE OIIEPUPOBATh
MOHATUSAMH: TOXJECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHMe, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCWIIBHOCTH
YpPaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHWS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOINBIO pPa3IMYHBIX NPUEMOB; peEIIATh
YpaBHEHUS, HEPAaBEHCTBA M CUCTEMBl C I1IapaMETpPOM; IIPUMEHSATH
YPaBHEHUs, HEPAaBEHCTBA, UX CHCTEMBI Ul PEIICHUS MaTeMaTHYECKHX

3aa4 U 3a/1a4 U3 pa3JIMIHbIX oOacreit HayKu U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh TOHATHAMH: (DyHKIHS, YETHOCTH (YHKIHH,
HNEPUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKUIUHM, HauOOJblllee W HAUMEHbIIEEe 3HAUYCHHS
(yHKIIMM Ha TPOMEXKYTKE, HempepbIiBHAs (YHKIMS, aCUMOTOTHI rpaduxa
(¢yHKIMHU, TepBas M BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
(u3nueckuif CMBICT TPOU3BOAHOW, TMEpPBOOOpa3Hasi, OIpeneaEHHbIN
UHTETpA; YMEHHME HaXOJWTh ACHUMITOTHI Tpaduka (QyHKIWH; yMEHHUE
BBIUNCJIATh  NPOM3BOJHBIE  CyMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMHN (YHKIHHA, HAXOAWUTh YpaBHEHHE KacaTelbHOM K rpaduky
(yHKIMY; YMEHHE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONB30BaTh MPOM3BOJIHYIO Ui HCCIeNOBaHUSA (YHKIHH,
HaXoJIuTb HauOOJbIIME W HAUMEHbIIME 3HaueHUs (QYHKIMHA; CTPOUTH
rpaduKd MHOTOWICHOB C HCIIOJIb30BaHUEM arapaTa MaTeMaTH4ecKoro
aHaJIN3a; IPHUMEHATH IPOM3BOAHYIO Uil HAXOXACHHA HAWIy4dlIero
pelleHns B MpPHUKJIAJHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMHMUYECKHUX M

(bU3MYeCKUX 3a/avax; HaXxOAUTh TUIOMIAAN U 00BEMBI (PUTYP C MOMOIIBIO




HUHTCIrpajia, NpHUBOAWUTL MNPHUMEPBI MATCMATHYCCKOI0 MOACIUPOBAHUA C

noMoIbplo ¢ hepeHInaTbHBIX YPaBHECHUI

YMeHue onepupoBath NOHIATUAMHU: Tpaduk GyHKIMU, oOpaTHas QyHKLIMS,
KOMIO3UIMS (DYHKUMH, JMHEHHas QYHKIM, KBajapaTHuHas (QyHKIUS,
pauvoHanbHasg (YHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETpUYECKUE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, TOKa3aTelbHas M
norapupmMuyeckas (PyHKIIMH; YMEHHE CTPOUTh TpaduKH HW3YYECHHBIX
(GyHKUMHA,  BBINOJHATH  mpeoOpasoBaHust  rpadukoB  (yHKUHMH,
WCIOJIb30BaTh IpaUKH JUIsl U3yYEHUsl MPOLECCOB M 3aBUCHUMOCTEH, MpuU
pellieHny 3a7ad U3 JAPYrux ydyeOHbIX IMPEIMETOB M 3aJ]ad U3 PeajbHOU
KHU3HHM; BbIpaKaTb (OpMYJIaMHU 3aBHCHUMOCTH MEXJy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Trpaduku (QYHKIHMHA Ui pelIeHus ypaBHEHUH,
HEpaBEHCTB M 3aJady C IapaMeTpamMH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3a7a4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
IPOLEHTHI, OJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
YCIIYT, HAJIOTH, 33/1a4d U3 O0JIACTH YMPABIICHUS JTUUYHBIMU U CEMEWHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHMS, YpPaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMbl N0 YCIOBUIO 3aJlayd, HUCCJIENOBATh IOJYYEHHOE pEUICHUE U
OIICHUBATh TMPABAONOAO0HOCTh PE3YNHTATOB, YMEHUE MOJCIHPOBATH
peajbHbIe CUTYyallMd Ha S3bIKE MATEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHUS, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJEIM C  HUCIOJIB30BaHHMEM  ammapara  aireOpsl,

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh MOHATUSAMHU: CpeqHee apu(MeTHdecKoe, MeIraHa,
HanOoJbIlIee M HaMMEHbINIEe 3HAUCHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO Halbopa; yMEHHE H3BIEKaTh, WHTEPIPETUPOBATH
UH(POPMALIMIO, PEACTABICHHYIO B Ta0NMIaX, HA AUarpammax, rpadukax,
OTPaKAIONIYIO CBOWMCTBA pPeajibHBIX IPOIIECCOB W SIBJICHUH; MPEICTABIATH
UHQOpPMALIMIO C T[OMOIIbIO TabaMIl W  JAMarpamMM; HCCIIEl0BaTh
CTaTHCTUYECKHE JIaHHbIE, B TOM YHCIIE C MPUMEHEHHEM TIpadUIecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKu MCCIEeI0BaTh COBMECTHbIE

HaOJI0/IEHUS C MTOMOIIBIO JUarpaMM pacceMBaHUs U JTMHEHHON perpeccuu

YMeHune omnepupoBaTh IOHATHAMM: CIy4YalHBIA ONBIT W CIy4ailHOE

CO6HTI/IG, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/IH; YMCHHUEC BbIYUCIIATH




BEPOSTHOCTb C HCIIOJIb30BAHUEM TpapUUecKHX METOJO0B; IMPUMEHSThH
(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYITy IOTHON
BepossTHOCTH, popmyny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOSITHOCTU pEaJbHBIX COOBITHI; YMEHHE ONepupoBaTh
NOHATHSIMH:  CIlydaiiHas BENIMYMHA, pAacCIpelesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAaHWe, IUCIEepCUsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOH  BENUYMHBL, (YHKIMU  paACHpeleieHUs U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 ¥ HOPMAJIBHOTO pacIpeeeHnil; yMeHHe
UCIOJIb30BAaTh CBOWCTBA M3YUYCHHBIX pAacHpeAeSICHUN AJIs pelIeHus 3a1ay;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIICIOBAaHMI; yMEHHE TMPHUBOJUTH MPHUMEPH TPOSBICHHUS 3aKOHA
OONIPIIMX YHCET B MNPUPOIHBIX M OOLIECTBEHHBIX SBIICHHUAX, YMCHHE
OTIIEpUPOBATH MOHATUSAMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COUYETAHUH,
YHUCIO  TEPeCcTaHOBOK; OmHOM  HploTOHa;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS Ul PEHICHUS 3a7ad; OICHUBATh
BEPOSITHOCTH pEaIbHBIX COOBITHI; COCTaBNIATh BEPOATHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH ITOJIIYYEHHBIN pe3ybTaT

YMeHue omnepupoBaTh  MOHSATUSMM: TOYKa, MOpsMasi, IIJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMUHA YIJIa, IUIOCKUM yroJl, JByTrpaHHbIN
yroj, TPEXTPaHHBIN YTOJ, CKPEIIUBAIOLIUECS MPSIMbIE, MAPAUICIbHOCTh U
NEPIECHINKYIAPHOCTh MPSIMBIX U TUIOCKOCTEH, Yrojl MEXIY HpSIMbIMHU,
Yroa MeEXAy TpsSMONM U IUIOCKOCTBIO, YroJl MEXIY TUIOCKOCTSMH,
paccTosiHie OT TOYKH JO IUIOCKOCTH, PACCTOSIHHUE MEXIY MpPsIMBIMU,
paccTosiHue MEXJy IUIOCKOCTSIMHU; YMEHHE HCIONb30BaTh MPHU PEIICHUU
3aja4 U3y4yeHHbIE (DAKThl U TEOPEMBbI MJIAHUMETPUU; YMEHHE OLECHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJIETIM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUH M BEIWYHH, pPElIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a1a4N
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIAAbL (GUryphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, MPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHUKA,
Ky0, mapajuienenuries, NpuU3Ma, NHpaMuaa, (Urypa W TOBEPXHOCTD
BpallleHHs, IWIMHAP, KOHYC, mmap, cdepa, Iomams cdepsl, IUIOMAIb
NOBEPXHOCTH TNHPaMHJIbI, MPU3MBI, KOHyca, IMJIMHApa, 00BEM KyoOa,
IPSMOYTOJBHOTO TapauleNenuneaa, MHPAMUABL, TPU3MBI, LMINHIPA,
KOHYycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYEHMs KOHYca M LMJIMHPA,

mapaii€JIbHbIE OCH HWJIW OCHOBAHWIO, CCUYCHHUEC IIIapa, IIJIOCKOCTb,




11

12

13

Kacaromasicsi cdepsl, IIMHAPA, KOHYCa; YMEHHE CTPOHUTb CEYeHHeE
MHOTOTpaHHHMKa, U300pa’kKaTh MHOTOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpalICHUs, UX CEYECHUs, B TOM YKCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPUMEHSATh CBOMCTBA I€OMETPUYECKHUX (UTYpP, CaMOCTOSITEIbHO
(hopMynHUpoBaTh ONpeeNeHUs] U3y4yaeMbIX (Uryp, BBIABUTATh THIIOTE3bI O
CBOMCTBaX M MpHU3HAKaX TIeOMETpHUecKuX (uryp, oOOCHOBBIBATH WIIH
OlpoBepraTb MX; YMEHHE MPOBOIUTH KiaccU(PUKALUIO QUryp IO
pa3IMYHBIM TpPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIC

MOCTPOEHUS

YMeHue onepupoBaTh TOHSATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
HapajuleNbHBIA MEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TOM00Us, TONO0HBIE QUTYPHI; YMEHUE
pacro3HaBaTh paBHbIC W IMOJOOHBIE (UTYpHI, B TOM YHCIE B NPHPOE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T€OMETPHUUECKUE OTHOILCHHS TIPU
pelIeHnH 3ajlay; HaXOJIUThb TE€OMETPUYECKHE BEeIWYMHBI (JUIMHA, YTOl,
IUIOIIAJ(b, O0BEM) MPHU PEUICHUM 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 peaJbHON JKM3HHW, YMEHHE BBIUYUCIATH TCOMETPHYECKHE BEIUYMHBI
(nvHa, yrom, miomagb, O0BEM, IUIOUIAIb MOBEPXHOCTH), HCIOIB3YS
u3ydeHHbIe (OPMYJIBI M METOABI, B TOM YHCIE: IUIOLIAJh HOBEPXHOCTU
nMpaMyzbl, TPU3MBbI, KOHYCa, IWIMHApA, IUomaas cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ MapajuleNienuieaa, MUPaMHIbI, [PU3MbI, LWIUHIPA,

KOHYCa, l1apa; YMEHHE HaXOIUTh OTHOIICHHE 00BEMOB MOI00OHBIX UTYP

YMmenue OIICPHUPOBATH IOHATHUAMU: HNPAMOYTOJiIbHAA CHUCTCMa KOOPAWHAT,
BCKTOpP, KOOPAHWHATBI TOYKH, KOOpPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHCJIO, Pa3JI0KCHUC BCKTOpa II0 6a314cy,
CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHHUC, YIOJI MCKAY
BCKTOpaMu; YMCHUC HUCIIOJb30BATb BCKTOpHHﬁ u KOOpHHHaTHBIﬁ METOJ

JJId pEeIICHU TCOMCTPHUICCKUX 3a4ad 1 3aJiad JPYTUX y‘lC6HHX npeaAMETOB

YMeHne BeIOMpAaTh MOAXOMAIINNA METOJT IJIsl pEHICHUS 3a7a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKH B H3yYEHUU TNPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE paclio3HaBaTh IPOSBICHHE 3aKOHOB
MAaTeMaTUKH B UCKYCCTBE, YMEHHE MPHUBOAUTH MPUMEPHl MAaTEMATUYECKUX

OTKPBITUH POCCUHCKON U MUPOBOM MaTEMAaTUYECKON HAYKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbhslie u nenbie yncina. [Ipu3Haku AeTUMOCTH HENbIX YHACEI
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOICHTHI,
' OeCcKOHEUHBIE TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HAaTypalbHOUW cTerneHH. J[eHCTBHUS ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HaTypaJlbHOW CTENEHU
14 Crenens ¢ nenpiM nokasarenaeM. CTENEHb ¢ pallMOHAJIBHBIM NoKa3aTeneM. CBoMCTBa
' CTETEeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecatuunbie 1 HaTypaabHbIC JTOTapU(MBI
JeiicTBuTenpHble uucia. ApU(PMETHYECKHE OIlepaluud C  JeHCTBUTEIbHBIMU
1.7 yrciaamu. [IpuOnmkéHHble BEIUUCIEHMS, PaBUJIa OKPYTJICHHS, IPUKUIKA M OLIEHKa
pe3yJibTaTa BBIYMCIECHUN
1.8 [IpeoOpa3oBaHue BbIpaXEHHM
1.9 KommnekcHplie yncna
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Oyukus, crocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aummuo oOpaTHbIE
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' rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHn
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' HETIPEPHIBHBIX HAa OTPE3Ke
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5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. Jluarpammel Ditnepa — Benna
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