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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yde6HOTro Kypca «I'eomerpus» 0a30BOro ypoBHS JJIsi O0YYAIOLIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOoBe DenepanbHOr0 TOCYIapPCTBEHHOTO 00pa30BaTEIILHOTO
CTaHJapTa CpeIHEro oOmero odpa3oBaHUs, C YY4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPATUIUN POCCHIICKOTO OOpa30BaHUS.
Peammzanust  mporpamMmbl  o0ecrieUyMBAeT  OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH O0YYAIOIIUXCSI.

HEJN U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh yueOHOro Kypca TeoOMEeTpUHM Ha YpOBHE CpelHero oOuiero ooOpazoBaHUs
00yCIIOBIEHa TPAKTHYECKOH 3HAYMMOCTBIO METAMPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
0o0y4eHHs TeOMETPUM B HAIPaBJIEHUU JIMYHOCTHOTO Pa3BUTHs 0Oydarommxcsi, GopMUpOBaHUS
(YHKIIMOHATBPHOW MAaTEeMaTHYeCKOH TPaMOTHOCTH, HM3Y4YEHHUS APYTrUX YYeOHBIX IUCIUILINH.
PazButre y oOyuaromiuxcs NpaBUIIBHBIX MPEACTABICHUM O CYHIHOCTH M TPOUCXOKICHUU
TEOMETPHYECKUX a0CTPaKIUK, COOTHOIICHUU PEATbHOTO M HUCATBHOTO, XapaKTepe OTPaKeHUs
MaTeMaTHUYeCKON HAyKOH SIBJICHUN U MPOILIECCOB PEaTbHOIO0 MUPA, MECTE T€OMETPHUH B CUCTEME
HAYyK W POJIM MATEMAaTHYCCKOTO MOJCIMPOBAHUS B HAYYHOM IIO3HAHWM W B TIPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAy4YHOTO MHUPOBO33PEHUS YYAIlUXCs, a TakKKe KadecTB
MBIIUICHHS, HEOOXOUMBIX JIJISl /IalITAI[IU B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CpEIHEro OOIero
o0Opa3oBaHMs, TaK Kak OOECICUYMBAET BO3MOXKHOCTh W3YYCHHUS KakK JMCIUILINH €CTECTBCHHO-
HAYYHOU HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe wmbinieHue, GopMHpyeMOe MPU U3YYCHUH OOYYAIOMIMMUCS MOHITHITHBIX
OCHOB TE€OMETPUM M TMOCTPOCHHH IIETIOYKH JIOTMUECKUX YTBEPKICHUH B XOJE€ pELICHUS
TEOMETPHYSCKHUX 3aJlad, YMEHHE BBIIBHUTAaTh M OINPOBEPraTh THUIIOTE3BI HEMOCPEICTBEHHO
UCTIONB3YIOTCS TPU PEIIeHUH 3a7ad €CTeCTBEHHO-HAYYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpueHTUPOBAThCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTSIX
JeATeTLHOCTH YenoBeka. OpueHTaIus 4eioBeKa BO BpPEMEHU U ITPOCTPAHCTBE — HEO0OXOAMMOE
YCIIOBUE €0 COLUAIBHOTO OBITHA, (hOpMa OTPaXKEHHS OKPYKAIOIIET0 MUPA, YCIOBUE YCIIEITHOTO
MTO3HAHUS " AKTUBHOTO peoOpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3amMu OO0BEANHSIET pa3HbIe BUJIbI YUeOHON U TPYIOBOM JEATEIHHOCTH,
SBIIICTCS OJHUM U3 TPO(ECCHOHATHLHO BaXXHBIX KAdeCTB, IMOATOMY aKTyaJbHAa 3ajada
dbopMupoBaHUs y 00yUarOIUXCsS TPOCTPAHCTBEHHOTO MBIIIICHHSI KaK Pa3HOBUIHOCTH 00pa3HOTO
MBINUICHASI — CYIIECTBEHHOTO KOMITOHEHTA B TOJTOTOBKE K MPAKTUYECKOW JEATEIHHOCTH IO
MHOTUM HampaBlIeHUSIM.

Llens ocBOEHUS MTporpaMMbl yueOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM ypOBHE O0yUEHHUsI
— oOmieoOpazoBarenbHOE M OOIIEKYJIbTYpHOE pPa3BUTHE OOydarommxcs depe3 obecredeHue
BO3MOXXHOCTH MPUOOPETCHUS W HCIIOIH30BAHUS CHCTEMATHYCCKHX TCOMETPUUYCCKUX 3HAHUUA U
NeNCcTBHUH, cienn(pUUHBIX TEOMETPUHU, BOZMOKHOCTH YCIICIITHOTO MPOI0JDKEHUST 00pa30oBaHUs 1O
CICIIHATEHOCTSIM, HE CBSI3aHHBIM C IPUKJIAHBIM HCIIOIh30BaHHEM F€OMETPHH.

[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE MpeIHa3HAueHA AJIs1 00YYarOIINXCS CpeTHen
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPyJHEHUH HAa ypOBHE OCHOBHOTO OOMIETO
obOpazoBanus. Takum o0Opa3zom, oOyuaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHYECKHUe YMEHHUS, CBI3aHHBIC CO CIIENU(UKON TEOMETPHH U HEOOXOAMMBIE IS )KU3HH B
coBpeMeHHOM o01iecTBe. KpoMe 3Toro, oHu MMEIOT BO3MOXKHOCTh M3yUUTh F€OMETPHIO Oolee
NIyOOKO, €CIM B JIAIbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPHUYCCKHX 3HAHUAX B
npohecCHOHANBHOM NeSTeNLHOCTH.
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JlocTrkeHHe 1eNIn OCBOEHUS NMPOrpaMMbl 00€CIIEUUBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3aga4. [IpuoputeTHBIMU 3ajauaMu OCBOeHUA Kypca «I eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM KyJIbTyphl M

0CO3HaHME €€ B3aMMOCBSI3U C OKPYXKAIOIUM MUPOM;

e (opMupoBaHME IPEACTaBIECHUS O MHOIOTPaHHMKAX M TeJlaX BpPALICHUsA Kak o
BXHEHIINX MaTeMaTU4YECKUX MOJIENSIX, TO3BOJISIOUIMX ONMMUCHIBATh U U3y4aTh pPa3HbIE
SBJICHUS OKPY>KaIOLIETr0 MUPA;

e (opMupoBaHME YMEHMs paclO3HaBaTb Ha 4YEPTEXKaX, MOAEISAX M B PEaJbHOM MHUpE
MHOTOTPaHHUKU U T€Jla BpallCHMUS,;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IPOCTPaHCTBEHHBIX (pUryp;

e (opMuUpOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMHU MOHSATUAMU O MHOTOIPaHHUKAX U
TeJax BpallleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

e OBJIQJICHUE AJNTOPUTMAMHU PEIHICHUS OCHOBHBIX THUIOB 3aay; (OpPMHUpPOBAHUE YMEHUS
IPOBOJIUTH  HECIIOKHBIE  JIOKa3aTelbHbIE  pAacCy)KJCHMs B  XOJA€  pelICHUs
CTEPEOMETPUUECKHUX 3a/1a4 U 3a/]1a4 C IPAKTUUYECKUM COAECpPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOydarommuxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBbIIIJICHUS;

e (opmupoBaHue (PYHKIMOHAIBHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU: YMEHHE
pacrio3HaBaTh POSBJICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEaIbHBIX JKU3HEHHBIX CUTyalMsIX U IMPU H3YYEHUHU IPYTUX YUEOHBIX MPEIMETOB,
IPOSIBIIEHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpMYJIMpOBaTh HX Ha S3bIKE
FEOMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJIEIH, IPUMEHATh OCBOCHHBIN
IreOMETPUYECKU  ammapaT Julsl pelleHus NpPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIIPETUPOBATH U OLIEHUBATh [1OJIyYEHHBIE PE3YJIbTATHI.

OTnn4UTeNbHOM 0COOEHHOCTHIO MPOTrPAMMBI SBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPUHU B
Hayaje ero U3y4eHus 3a/ay, peliaeMblX Ha YPOBHE UHTYUTUBHOTO [TO3HAHUS, U OIPEIEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3sBUTHIO JIOTHUECKOTO M
IPOCTPAHCTBEHHOTO  MBILIUICHUS, CTHUMYJIUPYET TMPOTEKaHHWE WHTYUTUBHBIX IPOIIECCOB,
MOTHUBHPYET K JaJIbHEUIIEMY U3YUEHHIO IIPEIMETA.

[Ipenmourenue OTHAETCS HAIJAJHO-KOHCTPYKTHUBHOMY METOAY OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JesITeNIbHOCTH. Pa3BuTHE MPOCTPAaHCTBEHHBIX NMPEACTABICHUH Y yUaIlIUXCsl B Kypce CTepEOMETpUN
OPOBOJIUTCS 3a CUET pELIeHMs 3a7ay Ha CO3JjaHHEe NPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
ONepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Coznanue obpaza MPOBOAUTCA C ONOPOH Ha
HarJsIHOCTh, @ ONEpUPOBaHUE 00Pa30M — B YCIOBUSAX OTBICUEHUS OT HATJISTHOCTH, MBICIEHHOTO
M3MEHEHUS €ro UCXOJAHOTO COAepKaHUs.

OcHoBHBIE copepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHuororpanHuKn», «IIpsiMple U IIJIOCKOCTH B MPOCTpAHCTBE», «Tena BpameHus», «BekTopsl n
KOOpAMHATHI B IPOCTPAHCTBE». POPMUPOBAHNE JTOTHUECKUX YMEHUH PaCIPEeIAeTCsl HE TOIbKO
MO0 COJEp)KaTeIbHBIM JIMHUSIM, HO M TI0 TrojJaM OOy4YeHHss Ha YpPOBHE CpEaHEro oOIIero
o0Opa3oBaHusl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM OCBOEHUS
paboueii mporpaMMebl, pacpeeIEHHBIM 110 ToAaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKuM 00pa3om,
4yToObl  OBJAJCHHE T'€OMETPUYECKUMH  TOHATHSAMM M HABBIKAMU  OCYIIECTBIISJIOCH
MOCIEZ0BATENbHO M IMOCTYNATENIbHO, C COOJIIOJIEHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY T€OMETPUUYECKHX NPEACTAaBICHUN 00yJaromuxcs,
pactupsis ¥ yriy0msis e€, 00pa3ysl IpOUYHbIE MHOKECTBEHHBIE CBSI3U.
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MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha usyuenue reomerpun oTBoauTCs 2 4yaca B Heaemno B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCero 3a JaBa roaa ooydenwus - 102 yueOHBIX vaca.
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COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3aumHoOe pacrnosiojkeHue IpsIMbIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECS, apajliebHbIE U
CKpeluMBamoImuecs npsaMble. IlapayienbHOCTs NPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
napajuleJbHble IpsMbIE B IPOCTPAHCTBE; MApPAJJIEIIBHOCTh TPEX MPSMBIX; MapaIeNbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM; YIOJl MEXKIy HPAMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNibHbIX I1ockocTel. [Ipocreiine npocTpaHCTBEHHbIE (PUIYPBI Ha MJIOCKOCTU: TETPadIp,
KyO, mapajjieNienuIe;; IoCTPOSHUE CeUeHUH.

[lepneHIUKYISIPHOCTh  NPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJIAPHBIE IpPSMBIE B
IIPOCTPAHCTBE, TMpSAMbIE NapajuleJbHblE M MNEPIEHIUKYJSIPHbIE K IUIOCKOCTH, IIpU3HaK
NEPIEHIUKYJISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPSMOM NEPIEHAUKYIIAPHOMN TIOCKOCTH.
VYruisl B IPOCTPAHCTBE: YIoJl MEKY IPSIMOM U IJIOCKOCTBIO; IBYTPAHHBIN YIOJl, JMHEHHBIN yroJl
JByrpaHHoro yriua. llepneHauvKyiasp M HAaKJIOHHBIE: PAacCTOSHUE OT TOYKHM N0 IUIOCKOCTH,
paccTostHie OT IPSMOM 10 TUIOCKOCTH, MPOEKIUs (PUTYpHI HA TUIOCKOCTH. [lepneHInKyIIpHOCTD
IUIOCKOCTEM: NpHU3HAK IMEPHEHIAUKYJAPHOCTH JBYX IulockocTe. Teopema o  Tpéx
NEPIEHIUKYIISIpax.

MHOTOrpaHHUKH

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIPDAaHHUKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas nmpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; IIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IOJIHAS IOBEPXHOCTh IIPU3MBI.
[Tapamienenunen, NpsAMOYTOJIBHBIN Napajuleenunen u ero cpoicrsa. [Iupamupa: n-yromapHas
NUpaMuJia, TPaHU M OCHOBAaHUE NIUPaMU[bl; OOKOBask M IOJHAS IMOBEPXHOCTh MHPAMUIbL;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTHl MNpU3Mbl W nupamuzabl. [IpaBunbHble
MHOTOTPaHHHUKU: MOHSITHE NMPABUIBHOIO MHOTOIPAaHHUKA; MpaBUibHAs MpU3Ma M MpaBUIbHAS
NUpaMu/Ia; MpaBUIbHAs TPEYroJbHas MUpaMyUia U MPaBUIIbHBIN TeTpasp; Ky0. [Ipencrasnenue o
IPABUJIBHBIX MHOTOTPaHHUKAX: OKTa3/Ip, A0JEKadip U ukocasip. CeueHus Npu3Mbl U TUPAMUIBL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiax, napasuieienurneiax, paBuIbHbIX MHOTOTpaHHUKAX.

Beruuciienue 31eMEHTOB MHOTOTPaHHUKOB: p&Opa, quaroHanu, yrisl. [lnomans 6okoBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/ (b OCHOBaHU, TeOpeMa 0 O0KOBOM
HOBEPXHOCTH MpsiMOi mpu3Msbl. [lnomane G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON
NUPaMHU/JIbI, TEOPEMA O TUIOIIAIU yceu€HHOM nupamuabl. [lonstre 00 06béme. OOBEM nupaMubl,
IIPU3MBL.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHMS MEXAy IUIOMAIMU [OBEPXHOCTEM,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpalieHus

[MunuHapuyeckas MOBEPXHOCTh, 00pa3ylolue UWINHIPUYECKONH IOBEPXHOCTH, OCh
WIMHIPUYECKON moBepxHoCcTU. [{umuHap: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, 0Opasyromias u
OCh; TUTOIIAh OOKOBOW M TTOJTHOW TTOBEPXHOCTH.

Konuueckasi moBEepXHOCTh, 00pa3ylolie KOHUYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHMYECKOW ToBepXHOCTH. KOHyC: OCHOBaHWE W BEpIIMHA, 00pasyrolmas U OCh; IJIOMIATh
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OOKOBOM W TIOJIHOW IMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yrolre W BHICOTA, OCHOBAHHS W
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIalb HOBepXHOCTH cheprl. Bzaummuoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTellbHas MIIOCKOCTh K cepe; riomanb chepsl.

N3o6paxenue Ten BpalleH s Ha IUIOCKOCTH. Pa3BEpTka HUIMHApA U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpalllEHUS.

[Tonsitue 00 o0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
PsIMOYTOJIBHOTO Mapaiiesienumneaa u cieactsus u3 ne€. O6péM nunuuapa, konyca. O0bEM mapa
U TUIOIIATb CEpBHI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOIMIAISIMU MOBEPXHOCTEMH,
00BbEMaMu TOAOOHBIX Tell.

Ceuennss uunuHApa (MapajjieiIbHO M MEPHEHIUKYJSIPHO OCH), CEUeHHUs KOHyca
(mapaenbHOe OCHOBAHUIO U POXO/SIIEE YEpPE3 BEPILIUHY ), CEUEHUS 111apa.

BexTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocty U B mpocTpancTBe. Cl0KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3noxkeHue BekTopa Mo TPEM HEKOMILUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBHUI C BEKTOpaMH.
[IpsimoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. IIpocrteiimiue
3a7a4d B KOOpJAMHATax. Yroia Mexay BekTopamMu. CKalspHOE NIPOU3BEIEHUE BEKTOPOB.
Brruncnenue yrioB Mexay MpsIMBIMU U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METOH MHpHU
peLIeHUH TeOMETPUYECKUX 3a/1a4.
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IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Ppe3yJbTaThl OCBOCHHS MPOrpamMMmbl yueOHOro mpeamera «MaremaTHKa
XapaKTEPU3YIOTCS:

I'paknanckoe BocnnuTanue:

c()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBICHUH, TPOLEAYp TPakKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCICTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTHyeckoe BocIMTaHUE:

c(OPMHPOBAHHOCTHIO POCCUHCKON TPaXKAAHCKON MIEHTHYHOCTH, YBKEHHS K MIPOIIIOMY U
HACTOSIIIEMY POCCUICKON MAaT€MATUKHU, IEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSIM POCCUICKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTruX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapoja; cHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIIbHOCTBIO YUEHOIO; OCO3HAHHWEM JINYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYIMBOTO Oy TIyIIEro.

JcTeTHYeCKoe BOCIIUTAHME:

ACTETHUYECKMM  OTHOLIEHHMEM K  MHPY, BKJIKOYasg OACTETHUKY  MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pPACCYk ACHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM aCIEKTAM PA3JIUYHBIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHUSI TPUMEHSATH MaTeMaTHYEeCKHWE 3HAaHUA B MHTEpecax
310poBOTO U Oe3omacHoro o0Opa3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PETyJsIpHAs Qu3nueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHMUS, NIPU 3aHATUAX CIIOPTUBHO-03I0POBHUTEIHHOU
JIEATEIIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K Pa3IMUHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON W €€ MPUITIOKEHUSIMHU,
YMEHHEM COBEpIIIAaTh OCO3HAHHBIN BHIOOp Oyayiei nmpodeccun U peaan30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHBI, TOTOBHOCTHIO U CIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oOBaHUIO U
caM000pa30BaHMIO HA TPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K aKTHBHOMY YUaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlPaBIE€HHOCTH.

IKO0JI0TrHYecKOe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KyJIbTYphl, MOHUMAHHEM BIUSHUS COLUAIBHO-
SKOHOMHMYECKHX TMPOLECCOB HA COCTOSHUE MNPHUPOJHOM W COLHMAIBHOM Cpeibl, OCO3HAHUEM
I00ANBFHOTO — XapakTepa OKOJOTHYECKUX MpoOJieM; OpUEHTallell Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JIJIs PEHICHUs 3a/7a4d B 00JACTH OKPY’KAIOIICH Cpebl, TIIaHUPOBAHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOHBIX MOCIEACTBUMN JUIsI OKPYKAIOLIEH Cpeibl.

I{eHHOCTH HAYYHOTO NTO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW M OOIECTBEHHOM MPAKTHKW, TOHUMaHUEM MaTEeMaTHYECKON HAyKH Kak cepbl
YeJIOBEUECKOU JIEATEbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIs Pa3BUTHUS LMBUIIM3AINY;
OBJIQJICHUEM SA3bIKOM MAaTEMATUKH U MAaTEMATHYECKOW KYyJIbTYPOU KaK CpEeICTBOM IMO3HAHUS MHUPA;
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TOTOBHOCTBIO OCYUIECTBIIATH IPOEKTHYIO U UCCIEA0BATEIbCKYIO AEATEIBHOCTh NHAUBUYaIbHO
U B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI y4eOHOTO TipeameTa « MaTemMaTukay
XapaKTePU3YIOTCSI  OBIIQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMETbHbIMU  OeliCMEUIMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbIMU
oelicmseusmu.

1) Yuusepcanvuvie nosnasamensusie oeticmsus, obecnewusaiom gopmuposanue 6a308vix
KOZHUMUBHBIX NPOYECCO8 00YUaArOWuUxcs (0C8OeHUe Memo008 NO3HAHUS OKPYICAIWe20 Mupd,
npuUMeHeHUe 102ULEeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

Ba3zoBble Jlornuyeckue aeiicTBu:

® BBUIBISITh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
MOHSATHUI, OTHOLICHUH MEXIy MOHATUSAMH; (HOPMYITUPOBATh ONPEACICHUS MOHSITHIA;
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JIJIsl 0000IIeHUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOT0 aHAJIH3a,

® BOCIPUHHMATH, (POPMYJIMPOBaTh U MPEOOPA30BHIBATh CYXKICHUS: YTBEPIAUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIHNE; YCIOBHEIE;

®  BBIABIISATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JIAHHBIX, HAONIONEHUSIX W YTBEPXKACHUSAX, MpeIiaraTb KPUTCPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTEIBHO JJOKA3aTEIbCTBA MATEMAaTUUYCCKUX YTBEPKIACHUH (TIPsSMbIC
U OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKIICHUS U BBIBOJIbI;

e BpIOMpATh CIOCOO pelieHus y4eOHOW 3ahauM (CpaBHUBATh HECKOJIBKO BAapHUAHTOB
pelIeHus, BEIONpaTh HaHOOJIee TOIXOISAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBaTebcKue 1eCTBUS:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHpoBaTh BOMPOCH], PUKCUPYIOLIUE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOOBEeKTa, SBIEHHUS, IIpolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKTy OOBEKTaMH, SIBICHUSMU, TIPOIICCCAMHU;

® CcaMOCTOATENHHO (OpMyJIHUpOBaTh OOOOIIEHUS W  BBIBOJALI IO  pe3yjbTaTaM
MpOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYyUYEHHBIX
pe3yJabTaTOB, BEIBOJIOB U 000OIICHUI;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTAThH TIPEITOJIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

® BBIBIATH ACPUIUTHI MHGOPMAIINHU, JAHHBIX, HEOOXOIUMBIX I OTBETa Ha BOIPOC H
JUTS pEIICHUS 3a1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3THYHBIX THUIIOB, aHAJIW3HPOBATh,
CUCTEeMATH3UPOBATh W HWHTEPIPETUPOBATH WH(POPMAITUIO PA3IUYHBIX BUJIOB U (POpPM
MPEICTaBICHHUS,
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® CTPYKTYpHpOBaTh HH(POPMALMIO, TPEACTaBIATH €€ B pa3IMyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHWBaTh HAJAEKHOCTH HMHPOPMALUHU 10 CAMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHusepcanvHvle KOMMYHUKamueHwvle Oelicmsus, 0becnedusaom coopmuposaHHocmy

COYUATILHBIX HABLIKOG 0OYYAIOUJUXCAL.

Oo0wmenne:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYXIECHHUS B COOTBETCTBUU C YCIOBUSMHU M IEISIMU
OOIIEeHUs; SICHO, TOYHO, TPAMOTHO BBIP@KaTh CBOK TOYKY 3pEHUS B YCTHBIX U
NUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHHS 3a/1a4l, KOMMEHTUPOBATh
TIOJTYYCHHBIH Pe3yJsIbTaT;

e B X0/ O0CYXJICHUS 3a[aBaTh BOIPOCHI MO CYIIECTBY 0OCYKIAEMOM TEMBI, IPOOJIEMBI,
pelaeMoii 3a/1aun, BBICKa3bIBaTh UIEH, HALlCJICHHbIE Ha IOUCK PELICHHUS; COMTOCTABIATh
CBOM CYXJICHUS C CY>KICHHUSMHU JAPYTUX YYACTHUKOB JIMAJIOTA, OOHAPYKUBATh PA3JINUHC
U CXOJCTBO TO3UIMI; B KOPPEKTHOH (opme (opMynupoBaTh pasHOIIAcHs, CBOU
BO3PaXKCHUS;

® [PEICTABIATHh PE3YJbTAThl PEIICHUS 3aJla4d, SKCIICPUMEHTA, UCCIICIOBAHUS, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMPATh (popMaT BHICTYIUICHHUS € Y4E€TOM 3a7ad IMPE3CHTAUN U
0COOEHHOCTEH ayIUTOPHH.

CotpyanunuecTso:

® [IOHMMAaTh U UCIOJIH30BATH IPEUMYIIECTBA KOMAHIHON U HHIAMBHYyaJIbHON pabOThI U
pelieHnH y4eOHBIX 3aJ1a4; TPUHUMATD 11e]Ib COBMECTHOM NESATEIbHOCTH, TNIAHUPOBATh
OpraHM3all0 COBMECTHOW paboThl, paclpelneisTb BUIbl padOT, JOroBapuBaThCA,
00CYX/1aTh MPOIIECC U PE3YIIbTAT paOOTHI; 0000IIATh MHEHUS! HECKOJIBKUX JIFOJICH;

® yYaCTBOBAaTh B IPYMIIOBBIX (opMax paboThl (00CYKACHUS, 0OMEH MHEHHUH, «MO3TOBBIC
HITYPMBD» U UHBIE); BBITIOIHATH CBOIO YaCTh paOOTHl M KOOPAMHUPOBATH CBOM JEHCTBHUS
C APYTUMH YICHaMHU KOMAaH/IbI; OI[CHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUN MPOAYKT
10 KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vnusepcanvnuie pecynamuenuie delicmsus, obecneuusaiom GopmupoeaHue CMulcl08bIX

YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.

Camoopranuzanus:

®  COCTaBIJIATH IUIAH, AJITOPUTM pELeHHs 3a]1au, BBIOMpATh CIOCO0 pelIeHus C yuéToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOPMAIINH.

CaMOKOHTpPOJIb:

e BJaJeTh HAaBbIKAMM IIO3HABATENBHOM pe(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNECTBUH W MBICIHUTENBHBIX TIPOLECCOB, HMX pE3yJbTaTOB; BIAACTh CIIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3yibTaTa PelIeHUs MaTeMaTH4ecKon
3a/1a49u;

® TPEIBUAETH TPYAHOCTH, KOTOPhIE MOTYT BO3HHUKHYTbH INPH PEIICHUH 3a/1a4H, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJEHHBIX
OmMOOK, BBISIBJICHHBIX TPYTHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJibTaTa IEIHM W YCJIOBUSAM, OOBICHATH NPUIHHEI
JOCTMDKEHUSI WIIM HEIOCTMIKEHHUS Pe3yJbTaTOB JEATENbHOCTH, HAaXOIHUTh OIIMOKY,
JIaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHBI

10 KJIACC
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OnepupoBaTh MOHITUSMH: TOYKA, TPSMAasi, MIIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HHUX MPU PEIICHHH TeOMETPUIECKUX
3ajay.

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTh H  NEPICHIUKYISAPHOCTh TMPSMBIX U
MIJIOCKOCTEH.

KnaccudunupoBaTs B3aUMHOE PaCIOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JBYIPaHHBIA yroj, TpaHW JABYTPAHHOTO YyIia, pedpo
JIBYTPAHHOTO yTJa; JIMHEHHBINA yroJI ABYTPAHHOTO YIJIa; TpaayCcHas Mepa JBYTPaHHOTO yTIiia.

OnepupoBaTh MOHSITUSIMHU: MHOTOTPAaHHUK, BBIMYKJIBIH M HEBBITYKJIBI MHOTOTPAHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBIA MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (IMMpaMuUia; MPHU3Ma, MPSIMOYTOJIbHBIN
napajuieNienunes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBaHWs Ui Kiaccuukanum
(BBIMTYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHWKH; TPABUIBHBIE MHOTOTPAHHUKH, WpPSIMbIE H
HAKJIOHHBIE PU3MBI, ITAPAJUICIICTIATIC/IbI ).

OnepupoBaTh MOHATHUSAMH: CEKYIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSACHATH MPUHIIUIIBI IOCTPOCHUS CEUCHHIA, UCTIOJIb3YSl METO/I CJICIIOB.

Ctpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBITIOJNHSATH (BBIHOCHBIC) TUIOCKHE
YEePTEIKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHH3Y.

Pemath 3a1aun Ha HAXOXKIACHUE TCOMETPHUSCKUAX BEIIMYUH 110 00pa3IaM WId alrOPUTMaM,
NPUMEHSST U3BECTHBIC AHAJTMTUYCCKHE METOJbI MPH PEIICHUH CTAHIAPTHBIX MaTEeMAaTHYECKHX
3a/1a4 Ha BBIYHCIICHUE PACCTOSHUN MEXIy IBYMS TOYKAMHU, OT TOYKH JO MPSIMOU, OT TOYKH JIO
TUIOCKOCTH, MEXK]Ty CKPEIIUBAIOIIIMMUCS TPSMBIMHU.

Pemath 3a1aun Ha HAXOXKIACHUE TCOMETPHUSCKUX BEIIMYUH 110 00pa3IaM Wid alrOpPUTMaM,
NPUMEHSST U3BECTHBIC AHAJTUTUYCCKHE METOJbI MPH PEIICHUH CTAHIAPTHBIX MaTEeMAaTHYECKHX
3a/lad Ha BBIYUCIICHUE YIJIOB MEXIY CKPCIIMBAOIIAMUCSA MPSMBIMH, MEXAYy MPSIMOU H
TUIOCKOCTBIO, MEXJTY TNIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Breraucnats 00bEMBI U TUIONIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npUMEeHEeHHEeM (OpPMYIT; BBIYUCIATH COOTHOIICHHS MEXTY MIIOMIAASIMHU TOBEPXHOCTEH, 00bEMaMu
M0TOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh TOHITUSAMU: CHMMETpPUS B MPOCTPAHCTBE; IIEHTP, OCh U IJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIIMIO O TMPOCTPAHCTBEHHBIX
TEOMETPHUSCKHUX (PUTYpaX, MPEACTABICHHYIO Ha YepTek,aX U PUCYHKAX

[IpumensTb reomerpuueckue (akThl AN PELICHUS CTePEOMETPUYECKHX — 3ajad,
MIPEJIITOJIATAFOIINX HECKOJIBKO IIIarOB PENICHUS, €CITM YCIIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOUN
dopme.

[TpuMeHSTh TPOCTEHINNE MPOTPAMMHEBIC CPEJICTBA H JJIEKTPOHHO-KOMMYHHKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUIECKHX 3a]1a4.

[TpuBOIUTE TIpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHsTh TIOMyYeHHBbIC 3HAHUS HA NMPAKTHUKE: aHAM3HPOBATh PEAbHBIC CHTYAIlUd U
OPUMEHSTh M3yYEeHHBIE TIOHATHS B  TMPOLIECCE TOWCKAa PEIIeHHUs MaTeMaTHYeCKd
c(OpMYJIMPOBAHHON TPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CHUTYaIlldd HA S3BIKE TEOMETPHH,
HCCIIEIOBATh TMOCTPOEHHBIC MOJENTU C UCIOJIB30BAHHEM T€OMETPUUYECKUX TOHATUN U TEOpeM,
amnmapara aJreOphl; penraTh MPaKTHICCKHUE 3a/1a9H, CBI3aHHBIC ¢ HAX0XKJICHUEM T€OMETPHISCKHIX

BCJIIMYHH.
11 KJIACC
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OnepupoBaTh MOHITHSIMH: IIMIIMHIAPUYECKAs [TOBEPXHOCTD, 00Pa3yIOIINe IUIHHIPUICCKON
MOBEPXHOCTH; IMIMHAP; KOHUYECKas MOBEPXHOCTh, 0Opa3ylolue KOHUYECKOW MOBEPXHOCTH,
KOHYC; chepruueckasi IOBEPXHOCTb.

PacrioznaBats Tena BpaimeHus (IIHHAP, KOHYC, cdepa U mmap).

OOBSICHATH CITOCOOBI MTOJTyUEHHS TEJI BpaIllCHHU.

KnaccudunupoBaTs B3auMHOE pacroioKeHue cephl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IAPOBOM CErMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMCHTA;
[IApOBOM CJIOH, OCHOBaHHE MIAPOBOTO CIIOSI, BRICOTA IIIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Bbruucisate 00bEMBI M IUIOIIAIN TOBEPXHOCTEH TEN BpallleHUs, TEOMETPUICCKUX TEN C
npUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHHMK, BIUCAHHBIA B chepy W OMMCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK HUITU TEJIO BPAIIICHUS.

BBIYHCIATE COOTHOIICHHS MEXKY TUIOIIAIIMU MTOBEPXHOCTEH M 00bEMAaMHU MTOTOOHBIX TEI.

N3o00paxarh u3yuyaemble (UTYPHI OT PYKH M C TPUMEHEHHEM IIPOCTBIX UYEPTEIKHBIX
UHCTPYMCHTOB.

BrITIONTHATE (BEIHOCHBIC) IIOCKUE YEPTEIKH M3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYD: BT
CBEPXY, COOKY, CHU3Y; CTPOUTH CCUCHHUS TEJI BPALICHHUS.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATE HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
TreOMETPUYCCKUX (DUTYpPaAX, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE IEHCTBHS CIIOKEHUSI BEKTOPOB, BRIYMTAHKSI BEKTOPOB M YMHOKEHHS BEKTOpa
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a/1af0T.

[TprMeHSTh PaBUIIO HapaslieIeIuIIe/a.

OnepupoBaTh TOHATUSMHU: JIEKAPTOBBI KOOPJIMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIWUHATHI BEKTOpA, yrojl MEXIy BEKTOpaMH, CKaJISPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB U MPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOPAMH,
CKaJIIPHOE TIPOM3BEICHUE, PACKIIAILIBATH BEKTOP 10 IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOpIUHAT.

[TpumeHsTh reoMeTpuueckne (aKTBl JIJI  PEHICHUS CTEPEOMETPHYCCKHX — 3ajad,
MPEONIarafolIuX HECKOJbKO IIIaroB PEUICHHs, €CU YCIOBUS MPUMEHEHHS 3aJaHbl B SBHOUN
dbopwme.

Pemate mpocrteiinme reoMeTpuyecKue 3a/1adyl Ha MPUMEHEHHE BEKTOPHO-KOOPINHATHOTO
METOo/1a.

Pemares 3amaum Ha JOKA3aTeIbCTBO MATEMATHYECKHUX OTHOIICHWH M HaXOXICHHUE
TEOMETPHYSCKHUX BEIUYHH 10 00pa3laM WM aJrOPUTMaM, IPUMEHSSI U3BECTHBIC METOJIBI TIPU
pEIIeHUH CTaHIaPTHBIX MaTEMaTHUECKHX 3aJ1au.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHBIE CPEICTBA M DIIEKTPOHHO-KOMMYHHKAITHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a1a4.

[TpuBOIUTE TIpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacro3HaBaTh MPOSIBIICHHE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHsSTh TIOMyYeHHBbIC 3HAHHWS Ha MPAKTUKE: aHAIM3WPOBATh PEAlbHBIC CHTYAIlUd U
NPUMEHSTh M3yYEHHBIE TIOHATHS B  TMPOLECCe TMOWCKAa PEIIeHHUs  MaTeMaTHYeCKU
c(OpMYJIMPOBAHHON TPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CHUTYaIlldd HA S3BIKE TEOMETPHH,
WCCIIEIOBATh TMOCTPOSHHBIE MOJENTU C HCIOJIB30BAaHHEM T'€OMETPUUYECKUX TOHSITUU U TEOPEM,
amnmapara ajreOpsl; peniaTh MPakTHISCKUE 3a1a9H, CBI3aHHBIC ¢ HAXOXJICHHEM IeOMETPHYCCKHIX
BEJTUYMH.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undgposbie)
n/n NPOrpamMMbl Bcero OﬁﬂTpO‘m’m’le [:;lKTI/I'leCKI/Ie o0pa3oBaTejibHbIE
padoThI padoTbI pecypeb
1 BBenenue B crepeoMeTpuro 10 bubmorexa LIOK
a p p https://m.edsoo.ru/1¢209¢37
> [IpsiMble 1 IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnmnoreka [HOK
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [TepnieHAMKYIAPHOCTD NPSIMBIX U 12 bubnuorexa [HOK
IIOCKOCTEH https://m.edsoo.ru/1¢209¢37
bubnuorexa [JOK
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1 https://m.edsoo.ru/1c209¢37
bubnuorexa [JOK
> MeororpanHuKn 10 ! https://m.edsoo.ru/1¢209e37
N bubmuoteka [JOK
6 OOHEMBI MHOTOTaHHUKOB 10 ! https://m.edsoo.ru/1¢209¢37
7 IToBTOpEHME: ceUeHUsI, PACCTOSHUS U YTJIbI 4 1 bubmorexa LIOK
p ' P M https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 68 5 0
ITPOIT'PAMME
[okymeHT cosgaH B anekTpoHHon copme. Ne 83 ot 13.11.2025. Vicnonnutens: NaHnesa [.X. B 3NEKTPOHHbIH
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11 KJIACC

KosunvecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB H TeM (uudposbie)
Ne i/ Y —— Beero Kongpo.m,m,le Hp6aKTn'lecKne 06pazoBaTeIbHbIC
padoThI padoThI pecypesi
bu6nmoreka [IOK
1 Tena spamenns 12 https://m.edsoo.ru/1¢209e37
N bu6mmoreka [IOK
2 O6nEMbI Ten > I https://m.edsoo.ru/1¢209¢e37
3 BekTophe! 1 K0OpAUHATEI B IIPOCTPAHCTBE 10 1 Bubmorexa IIOK
P pA poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6nmoreka [IOK
cucTeMaru3anus 3HaHuil https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOI'PAMME
[okymeHT cosgaH B anekTpoHHon copme. Ne 83 ot 13.11.2025. Vicnonnutens: NaHnesa [.X. 0 3IEKTPOHHbINA
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI

10 KJIACC
Kon "
pOBepsIEMOro IIpoBepsiembie Npe1MeTHbIE Pe3yJIbTATh 0CBOCHHs OCHOBHOI
pesyabTaTa 00pa3oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
7 I'eomerpus
7.1 OrniepupoBaTh NOHIATHSMU: TOUKA, MPAMAasi, INIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX MPU PEIICHUN
r€OMETPUYECKUX 3a]1a4
73 OnepupoBaTh TOHATHAMH: TIapaIeNbHOCTb U MEPIEHIUKYIAPHOCTE
MPSIMBIX U TIJIOCKOCTEH
74 KrnaccudunupoBaTs B3aMMHOE PacIOIOKEHUE MPSIMBIX M TUIOCKOCTEH B

MIPOCTPAHCTBE

OnepupoBaTh NOHIATUSIMU: JBYTPAaHHbBIN yIOJ1, TPaHU ABYTPAHHOIO YIJIa,
7.5 peOpo BYrpaHHOrO yrja, JMHEHHBIH Yroa JBYIPaHHOIO YIUIa,
rpagycHasi Mepa JBYTpaHHOIO yria

OHCpHpOBaTI) IMOHATHUAMU. MHOT'OTpaHHHK, BBIHYKHLIfI n HCBI)IHYKJII)II\/JI

7.6 MHOTOTPaHHUK, JJIEMEHTHI MHOTOTpaHHHKA, MIPaBUJIbHBIN
MHOTI'OI'paHHUK

77 Pacnio3HaBaTh OCHOBHBIE BH/Ibl MHOI'OTPAHHUKOB (IIMpamujaa, MpusMma,
MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccuduimupoBaT MHOTOTpaHHUKH, BBIOMpas OCHOBAHHS  JUIS

78 Knaccmbnxaunn (BBIHYKJ'II)IC u HCBBIITYKIJIBIC MHOTI'OIr'paHHUKH,
MpaBUJIbHBIE MHOTOTPAHHUKH, TPAMbIE U HAKJIOHHBIE IPU3MBI,
napajJieeuneibl)

79 OHCpHpOBaTI) IIOHATUSAMU: CCKyHiasa IINIOCKOCTbD, CE€UCHUC
MHOTOTPAaHHUKOB

710 OOBSICHATh NPUHLUIBl T[OCTPOCHHUS] CEUYEHUH MHOTOTPaHHHUKOB,

HCIIOJIB3YA METOH CJICIOB

Crpouth cedyeHHs] MHOTOTPAHHHMKOB METOJOM CJIEJIOB, BBIIIOJIHSTH
7.11 (BBIHOCHBIE) IIJIOCKHE 4YEepTeXH W3 PHUCYHKOB IPOCTBIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

Pemiate 3a1aun Ha HaX0XkJIEHHE T€OMETPUYECKHUX BEJTMUMH M0 00pasiam

WIM aIrOpuTMaM, NMPUMEHSST U3BECTHbIE aHATUTHYECKHE METOJbI MpPH
7.12 pPEIIEHNN CTAHJAPTHBIX MAaTeMaTHMYECKHUX 3aJad Ha BBIYHUCIIECHUE

paccTosSHUM MEX]ly ABYMSI TOUKAMH, OT TOUKH J0 IPSIMOM, OT TOUKH JI0

IJIOCKOCTH, MEXAY CKPEINBAIOIIUMUCS IPSIMBIMU

Pemrate 3a1aun Ha HaX0XkJIEHHE T€OMETPUYECKHX BETTMUMH M0 00paziam
WM QJITOPUTMAaM, IIPUMEHSS U3BECTHBIE aHAJUTUYECKHE METOMBI IPH

7.13 pELICHUU CTAaHAAPTHBIX MaTeMAaTHUYECKUX 3a/1a4 Ha BBIYUCIICHUE YIIIOB
MEXIY CKPEUIMBAIOIIMMUCS MPIMBIMHA, MEXIY MPSIMOUN U IUNIOCKOCTHIO,
MEXY IIIOCKOCTSIMU, JBYTPAHHBIX YIJIOB
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Bbruucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, THMpaMuaa) ¢ OpuMeHeHueM  (GOpMyJ,  BBIUHCIATH

7.14 . x
COOTHOLICHUA MCKAY IIJIOAAAMU ITOBCPXHOCTCH, o0BEMaMu HOIIOGHBIX
MHOT'OI'PaHHUKOB

715 OHepI/IpOBaTB IMOHATHUAMU: CUMMETPHUA B IIPOCTPAHCTBE, LCHTP, OCh U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBI

W3Bnekatb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH MH(OPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (QUrypax, MPeACTaBICHHYIO Ha
YepTeKax U pUCYHKaX

[TpumeHsTH reoMeTpudeckre (GaKThl AJIs PELICHUS CTEPEOMETPUIECKUX
7.17 3aJa4, MPEANOoIaralouiuX HECKOJIBKO IIAroB PEIICHHs, €CIH YCIOBHS

pUMEHEHHUS 3aJ[aHbl B ABHOH (popme

IIpuMeHATs mpocTEeHIINE MPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-
7.18 KOMMYHHMKAIIUOHHBIE CHUCTEMBI IIPH PEIICHUU CTEPEOMETPUUYECKUX

3a1a4

HpI/IBO,Z[I/ITB MMPHUMCPbI MAaTEMATHUUCCKUX SaKOHOMepHOCTeﬁ B IIPHUPOJC U
JKHU3HHU, paCliO3HaBaTh MPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.19

IIpuMeHATH IOJy4YEHHBbIE 3HAHUA HA NPAKTUKE: AHAIU3UPOBATH
pealbHble CUTyallud M IPUMEHATh HU3YYEHHBIC IOHATHUS B IIPOLIECCE
[IOMCKA pEIIEHUS MaTeMaTH4YeCKH C(HOpPMYJIUPOBAHHON MPOOIIEMBI,

7.20 MOJEIIMPOBATh PealbHbIE CUTYallMH Ha A3BIKE T€OMETPUU, UCCIIEN0BATh
IIOCTPOEHHBIE MOJIEIH C HUCIIOIb30BAHUEM N€OMETPUUECKUX IOHATUH U
TeopeM, armnapara aireOpbl, pelaTb NpaKTHUECKUE 3ajauu, CBI3aHHbIE
C HaXOXKJECHUEM I'€OMETPUYECKUX BEITUYUH

11 KUIIACC
Kon .
HpoBepsieMoro IIpoBepsiembie Npe1MeTHbIE Pe3yJIbTATh 0CBOCHUS OCHOBHO
pesyabTaTa o0pa3oBaTeIbHOM NMPOIrPaMMbl CpeHero o0mero o0pasoBanus
6 I'eomerpus
OnepupoBatb HOHSTUSMU: LWIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasyrolye HWIMHAPUYECKON MOBEPXHOCTH, LMJIMHAP, KOHUYECKas
MOBEPXHOCTh, 00pa3ylolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cdepuyeckas HOBEPXHOCTh
6.2 Pacnio3naBath Tena BpalieHus (IWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHHSI TEJI BPALLICHUS
6.4 KnaccuunupoBaTb B3aMMHOE PacHookeHHe cephl U TIOCKOCTH

OnepupoBarh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHWE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIaPOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CJIOSA, BHICOTA
IaPOBOTO CJIO0S, IIAPOBOM CEKTOP

Boruncnsate 0o0BEMBI M IUIOMIAIM TOBEPXHOCTEH TeNn BpallleHus,

6.6
TCOMCTPHUICCKUX TCII C IPUMCHCHUCM (I)OpMy'J'I

OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BIHMCAaHHBIH B cdepy u
6.7 ONMCaHHBIN OKOJO cdephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WU
TEJIO BPALLEHUS
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BpuucisTe COOTHOIIEHUS MEXAY IUIOMIAASMH TMOBEPXHOCTEN U

6.8 N
00BEMaMH ITOTOOHBIX TET
6.9 Hso§pa>KaTb u3y4yaeMbie (QUTYpBI OT PYKH M C IPUMCHEHHEM IIPOCTHIX
qepTenchlx I/IHCTPYMGHTOB
BbINONMHATE (BBIHOCHBIE) IUIOCKUE YEPTEXU W3 PUCYHKOB IPOCTBIX
6.10 00BEMHBIX (QUTYp: BHJ CBEpXY, COOKY, CHH3Y; CTPOUTH CEUYCHHUS Tel

BpallleHUs

W3BnekaTh, MHTEPIPETUPOBATh U NMPEOOPa30BBIBATh MHGOPMALUIO O
6.11 IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha

yepTexax U pUcyHKax

[TpumeHnsTh reomMeTpruecKue (hakThl Ui peIIeHUs] CTEPEOMETPUYECKIX

6.12 3a71a4, MPEANOJIAaramlluX HECKOJIbKO LIArOB PELICHHUs, €CIU YCIOBUSA
MIPUMEHEHHUS 3aJIaHbI B IBHOW (hopMe

6.13 OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE
BoBINMOIHATE ACHCTBUS CIIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M
6.14 YMHOXXCHHSI BEKTOpa Ha YHCIJIO, OOBSICHATh, KAKUMH CBONCTBAMU OHHU
o0JIaaroT
6.15 [IpuMeHATh MpaBWIIO apaAJIJICIICIIUIICAA ITPU CI0KEHUHU BEKTOPOB

OHepI/IpOBaTB HNOHATHUAMUA: ACKAPTOBLI KOOPAHWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paBCHCTBO BECKTOPOB, KOOPAHUHATHEI BCKTOPA,
yroia MeExAy BEKTOpPpAMH, CKaJIpHOC IIPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BEKTOPbI

6.16

Haxoauts cyMMy BEKTOpPOB M NMPOM3BEIAECHHE BEKTOpA Ha YMCIO, YroJl
6.17 MEXJy BEKTOpaMH, CKaISpPHOE MPOMU3BEIECHHUE, PACKIAIbIBATh BEKTOP
I10 JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18 3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pemate mpocreiiline TreoMETpUYECKHE 3alayd  Ha NPUMEHEHHUE
BEKTOPHO-KOOPIMHATHOTO METO/1a
Pemate 3amaum Ha J0Ka3aTEIBCTBO MATEMATHYECKHWX OTHOIICHUH M
6.20 HaX0XICHUE TeOMETPUYECKUX BEJIMUMH M0 00pa3iiaM WK alropuTMam,
MPUMEHSSI M3BECTHBIE METOJbl TMPHU  PEUIEHWHU  CTaHIAPTHBIX
MaTeMaTUYeCKUX 3a/1a4
[IpuMeHATh TpOCTEHIIME MPOTrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-
6.21 KOMMYHHKAIIMOHHBIE CHUCTEMBI TPU PEHICHUU CTEPEOMETPUUECKUX
3a1a4
6.22 [IpuBOUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U

JKU3HH, paCliIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHH B UCKYCCTBEC

[IpumeHsATh TOMy4YEeHHBIE 3HAHWS Ha MPAKTHKE: aHaJIU3UpOBaTh
peayibHble CUTYyallud U MPUMEHSATh M3Y4YEHHbIE MOHSITHUS B Ipoliecce
MOMCKA pEUIeHUs MaTeMaTHYecKd Cc(OpMyIUpOBaHHON TNPOOIEMBI,

6.23 MOJEJINPOBATh PEAIbHBIE CUTYAl[UU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATH
IIOCTPOEHHBIE MOJIEIH C UCIOJBb30BAHNEM F€OMETPUUECKHUX MOHATUHN U
TeopeM, anrnapara airedpsl, pemarh NpakTHYecKue 3a7auu, CBI3aHHbIE
C HAXOKJEHUEM I€OMETPUYECKUX BEIUUNH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox IIpoBepsieMblii 3JIEMEHT COEPKAHUS

7 I'eomerpus

OcHoBHbIE TIOHATUS cTepeomeTpur. Touka, mpsiMmasi, IIOCKOCTb, MPOCTPAHCTBO.
7.1 [TonsiTne 00 aKCHMOMATHMYECKOM IOCTPOCHHUU  CTEPEOMETPUM:  AKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

B3aumHoe pacrnonokeHHE TpSIMBIX B IPOCTPAHCTBE:  IepeceKaroluecs,
MapajuledbHbIE M CKpellMBarolmuecs npsaMmbie. llapamienbHOCTs MPsAMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBHOCTh TPEX MPSAMBIX, MAPALICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YToll MEXIy NpsIMbIMH B TPOCTPAHCTBE.
[TapannenpsHOCTH IJTOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuienpHbIX miockocted. [Ipocreiimme npocTpaHCTBeHHBIE (GUTYpPBHl  Ha
IJIOCKOCTH: TETPa’ip, KyO, napajiesienumes, IoCTpOCHUE CeYeHUN

7.2

[lepneHuKyIApHOCTh HPSAMOM M IUIOCKOCTH: IEPIECHIUKYJSIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MPSMbIE MApaJUICIbHbIE WU IEPHNEHAMKYJSPHBIE K ILIOCKOCTH,
IIPU3HAK NEPHEHAMKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O NPsIMOU
NEPIEHIUKYJSIPHOM INIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YroJl MEXIy NPsAMON U
7.3 IJIOCKOCTBIO,  JIBYTPaHHBIA  YroOJI, JIMHEWHBIA Yrojl JBYIPAaHHOIO  yrJja.
[lepneHIUKyISp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSTHUE
OT MPSIMOH JI0 TTIOCKOCTH, MPOEKIUs (PUTYPBI Ha TNIOCKOCTh. [leprneHaAnKyIsipHOCTh
IIJIOCKOCTEM: NMPU3HAK NEPIEHAUKYJIAPHOCTH IBYX ILIOCKOCTEH. Teopema o TpEx
MEepIEHIUKYIIpax
[loHsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTIOIDAHHMKA, BBIITYKJIbIE W
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. IIpusma: n-yrosbHas
MpU3Ma, TpaH! M OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS NpPU3MbI, OOKOBas U
IIOJIHAs [IOBEPXHOCTh IIPU3MBL. [Tapayutenenurnen, IIPSIMOYTOJIbHBIN
napajuieJienuIe] U ero coucrea. Ilupamupa: n-yronpHas nupaMuaa, TpaHU U
7.4 OCHOBaHHE MUPaMH/JIbl, OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl, TPABUIbHAS U
yceu€HHash mNupamMuaa. OJEeMEHTbl Mpu3Mbl M nOUpaMufibl. [IpaBuiibHbIE
MHOT'OTPaHHUKHU: MOHATUE MPABWIBHOIO MHOIOTPaHHHUKA, IIPaBUJIbHAS IPU3Ma U
IpaBUJIbHAs MHpaMUJa, INPABWIbHAS TPEyroibHAs NUPAMUAA W IIPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpPaBUIBHBIX MHOTOTPaHHUKAX: OKTa’Jp,
noJeka’p u ukocasapyrue CeueHus: IpU3Mbl U TUPaMUIbI

CumMeTpusi B TMPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
7.5 IJIOCKOCTH.  DJEMEHThl CHUMMETPUM B MNHUpaMUJaX, MapajulesielnuIe1ax,
MPaBUJIbLHBIX MHOTOTPAaHHUKAX

Boruncnenue 3meMeHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. [lmomanb
OOKOBOIl TMOBEPXHOCTH U IIOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBI, IUIOHIA/b
7.6 OCHOBaHHUH, TeOpeMa 0 OOKOBON MOBEPXHOCTU NPSAMOH pu3Msbl. [1nomaas 60koBoit
ITIOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOMIAIN
yceu€HHoM nupamuabl. [lonsarue 06 06béme. O6BEM nUpaMuIbl, IPU3MBI
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[Tomo6uple Tema B  mpocTpaHcTBE. COOTHOIICHHS MEXKIY  IUIOMIAIASIMHU
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA
6 I'eomeTpus

[{unuaaprYeckas MOBEPXHOCTh, 00pa3yroe IMIMHIPUYECKON MOBEPXHOCTH,
6.1 OCh UWJIMHIPUYECKOW TOBepXHOCTH. Llumuuap: ocHoBaHust u  OOKOBas
MOBEPXHOCTh, 00Pa3yIoIas U 0Ch, TUIOIIA (b OOKOBOH M IMOJIHOHN MOBEPXHOCTH

Konunueckass moBepxHOCTb, OOpa3yrollde KOHMYECKOH IOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHOCTH. KoHyc: OCHOBaHUE U BepIlIMHA, 00pa3yroias

6.2 U OCh, IUIOMAAb OOKOBOM M TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yromiye U BbICOTa, OCHOBAHUSI U OOKOBasl TIOBEPXHOCTh
Cdepa n map: ueHTp, paauyc, IuameTp, IIIOMAAb ITOBEPXHOCTH cdepbl. Bzanmuoe

6.3 pacriosio’keHre cepbl U MJIOCKOCTH, KacaTelabHas IUIOCKOCTh K cdepe, IIouaib
cdepbl

6.4 N300paxeHue Ten BpallleHus Ha IUI0CKOCTH. Pa3BépTka nMiInMHApa U KOHyca

65 KomOuHanuu Ten BpalleHHs W MHOTOTPaHHUKOB. MHOrOrpaHHMK, ONMCAHHBIN

OKOJIO c@epm, C(1)epa, BIIMCAHHAA B MHOT'OI'PAaHHUK, UJIW TCJIO BpalllCHUS

[Tonstue 06 00véMe. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 006 00BEME
6.6 MPSIMOYTOJILHOTO TMapajuienenunena u ciueAcTBus u3 He€. OO0bEM IMWIMHIpA,
koHyca. O0bEM 11apa u miomasb cepbl

[Tomobupie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXKIy — IUIOMAISIMHU

6.7 . .
noBepxHocTel, 00bEMaMU NOJOOHBIX TeJ

CeueHus HUJIIMHApPA (napanneano U HNCPHCHAUKYIAPHO OCI/I), CCUCHUA KOHYCa

6.8
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY ), CEUeHHUs 11apa

BGKTOp Ha IIJIOCKOCTU U B IPOCTPAHCTBE. CnoxeHue W BBIUUTAHUE BCKTOPOB.
YMHOXkeHUEe BEKTOpa Ha yucio. Pa3noxkeHne BeKTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBunmo mnapawienenunena. Pemenue 3amad, CBA3aHHBIX C
MIPUMEHEHUEM MPaBUJI ICUCTBUM C BEKTOpaMu

6.9

[TpsimoyronbHass cucTeMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpa.
[Ipocreiiimue 3agaun B KOOpJAMHATaX. YTrol MeXAy Bekropamu. CkasipHOe
IIPOU3BEICHNE BEKTOPOB. BhIUMCIEHNE YIVIOB MEXAY NPSIMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METO/1 IPU PEIIEHNN T€OMETPUUYECKUX 3a/1a4

6.10
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ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOUM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHEI'O

OBUHIETI'O OBPA3OBAHUS
Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
NpoBepsieMoOro O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI NPOrPaMMBbI CPeIHero
TpedoBaHMS 001ero oopazoBaHus

Bianenne meromamu 0Ka3aTenbCTB, aIrOPUTMAaMHU pPELICHUs 3a]1ad;
yMmeHue (GopMylnupoBaTh W ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKkCHMOMa, TeopeMa, CJIEACTBUE, CBOWCTBO, MPU3HAK, J0KA3aTEIbCTBO,
PaBHOCHUJIbHBIE (bopMyIHPOBKH; MIPUMEHSTh Ux; yMEHHE
¢dbopMynupoBath 00paTHOE U TMPOTHUBOIIOJIOKHOE YTBEP)KICHUE,
IPUBOJUTL IPUMEPHl U KOHTPIOPUMEPHI, HCIIOJIB30BATH METOJ
MaTeMaTUYeCKOW MHAYKIMH; ITIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKICHUS

1 NpH  pEMICHMH 337184, OLCHUBATL JIOTMYECKYI0 NPaBUJILHOCTD
pacCyXJIeHHil; yMEHHE OIEepupoBaTh MOHATHUSAMU: MHOXKECTBO,
MIOJIMHOKECTBO, ONEpalMi HaJ MHOXKECTBaAaMH; YMEHHME HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBI  ammapar JJid ONHCAHUS  pealbHBIX
MIPOLIECCOB U SIBJICHUM U MpU PElIeHUU 3a]a4, B TOM YHUCIIE U3 APYTUX
y4eOHBIX IPEIMETOB; YMEHHE ONIEPUPOBATH NOHATUAMU: Tpad, CBA3HBIN
rpad, AepeBo, LUKI, Tpad HaA IUIOCKOCTH; YMEHHE 3a/JaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMU; UCTIOIB30BaTh rpadbl MpH
pelIeHny 3a1a4

YMeHue onepupoBaTh MOHATUSAMU: HATYPaJIbHOE YMCIIO, LIEJI0E YUCIIO,
CTEIEHb C LEJIBIM IT0Ka3aTesieM, KOpEeHb HaTypajIbHOM CTETIEHH, CTEIIEHb
C palUOHAJIbHBIM IIOKa3aTelieM, CTENeHb C JEMCTBUTEIbHBIM
nokaszaTeseM, JorapuM ducia, CHHYC, KOCHHYC UM TaHI'€HC
MIPOU3BOJBHOIO YHCJIAa, OCTATOK MO MOJYJIIO, PAlMOHAIBHOE YHUCIIO,
UPPAalMOHAIBHOE  YHUCJIO, MHOXECTBA  HATypajbHBIX,  LIEJBIX,
palOHaNIbHBIX, JIEHCTBUTENbHBIX YHCEJ; YMEHHE HCIOJIb30BaTh
MPU3HAKK JIETUMOCTH, HAUMEHBIINH OOIIMIA AeTUTeNh U HauMEHbIIIee
oOuiee KkpaTHOe, aaroput™ EBKiIMAa Npu pelieHun 3ajayd; 3HaKOMCTBO
C pa3IMYHBIMM NO3UIMOHHBIMM CHUCTEMAMH CUHCJICHMS;, yMEHHE
BBITIOJIHATH BBIYUCIIEHHWE 3HAaYEHUH U IpeoOpa3oBaHus BhIPAXKEHUH €O

) CTENICHAMH M norapupmamu, npeodpazoBaHus JPOOHO-pAlIMOHATBHBIX
BBIPAKEHUI; YMEHNE ONEPUPOBATH MOHATUSAMU: MOCIEI0BATENbHOCTD,
apupmeTHyeckas ~— Iporpeccusi,  IeoMeTpuueckas  Iporpeccus,
OECKOHEYHO yObIBalolllasi Te€OMETpUYEecKass MpOrpeccusi; yMeHHe
3a/aBaTh  IIOCJIEJOBATEIBHOCTH, B TOM YHUCJIE C IOMOILBIO
PEKyppEeHTHBIX  (GOpMyJ; yMEHHME  ONEepUpoBaTh  MOHATUSAMHU:
KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucu KOMIUIEKCHBIX YHCel
(reomeTpuyueckasi, TPUTOHOMETpPUYECKass M anreOpanyeckas); yMeTb
MIPOU3BOIUTH apUPMeTHUYECKUE AEUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MPUBOJUTh  NPUMEPHl  HCIOJB30BAHUS  KOMILJIEKCHBIX  YHCEN,
ONEpUpPOBaTh TMOHATUSAMU: MaTpuua 2X2 u 3%3, OomNpenennuTenb
MaTpHUILIbl, TEOMETPUUECKHI CMBICI OTPEAETUTENS

3 VYMmenune OIICPHUPOBATH MOHATHAMU: pallUOHAJIBHBEIC, UPPALIUMOHAJIBHBIC,
IIOKa3aTCJIbHbIC, CTCIICHHEIC, JIOFapI/I(bMI/I‘-IeCKI/IC, TPUTOHOMCTPHYCCKUC
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YpaBHEHUSI M HEPaBEHCTBA, HMX CHUCTEMbl, yMEHHUE OIEpPUPOBATH
MOHATHUSIMH: TOXIECTBO, TOXK/IECTBEHHOE NPeoOpa3oBaHue, ypaBHEHNE,
HEPABEHCTBO, CHCTEMa YpPaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YpPaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHME peliaTb YpPaBHEHMS,
HEPABEHCTBA M CUCTEMbI C IOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YpPAaBHEHUs, HEPABEHCTBA U CHUCTEMBl C MapaMeTPOM; IPUMEHSITh
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUJISl PEIICHUS] MaTEMAaTUUECKUX
3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeil HayKu U peallbHOM KU3HU

YMeHue onepupoBaTth MOHATHAMH: (PYyHKIHSA, 4YETHOCTH (YHKUUH,
MEPUOMYHOCTD (DYHKIMH, OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GbyHKIMY, SKCTpeMyM (YHKIIMH, HauOoJIbIllee U HAaUMEHbIIIee 3HAYCHHUS
(GYyHKIMM Ha TPOMEXKYTKE, HENpepblBHAS (QYHKLUS, ACHUMIITOTHI
rpaduka ¢GyHKUOUM, TepBas W BTOpas Mpou3BoAHas (yHKUUH,
reOMETPUUYECKUN U (PU3HUYECKUIN CMBICI MPOM3BOAHOM, TIepBOOOpa3Hasi,
onpeAenéHHbId HMHTErpall; YMEHUE HaxOJuTh AacCUMOTOTHI Tpaduka
(YHKINMY; yMEHUE BBIYHUCISATH MPOU3BOAHBIE CYMMBI, IPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMH (PYHKIINI, HAXOUTh YpaBHEHUE KacaTelbHON
K rpauky (QyHKIMU; YMEHUE HAXOJIUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX
GyHKIUH; yMEHHE HUCIHOJIb30BaTh MPOU3BOJIHYIO JUIS MCCIIEIOBAHUS
(GyHKIMHA, HAXOIUTh HAHOOJBIIME U HAUMEHBIINE 3HAYCHUS (PYHKIUH;
CTpOUTh TIpaUKM MHOTOUYJICHOB C HCIOJb30BaHHWEM armapara
MaTeMaTHYECKOr0 aHAIN3a; IPUMEHITh IPOU3BOAHYIO ISl HAXOXKACHUS
HaWJIy4dlllero PELICHHUs B MPUKIATHBIX, B TOM YHCIE COLMAIbHO-
HKOHOMHYECKUX U (PU3MYECKHX 3a/1a4ax; HAaXOAUTh IUIOMIAN U 00BEMBI
¢bury c moMouIbI0 UHTErpaja; MPUBOAUTH MPUMEPHl MATEMAaTHYECKOTO
MO/JICIIMPOBAHUS ¢ TOMOIIBIO Au(epeHInanbHbIX YpaBHEHUH

YMeHne onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKUMA, KoMOo3uLus (GYyHKIMH, TUHEHHas (QYHKUUSA, KBaJpaTHUHAsA
¢GbyHKIUMsA,  panuoHanbHas ~— (QyHKUMs, ~ CTeNeHHas  (QYyHKIUS,
TPUTOHOMETpUUYECKHEe (YHKIMM, OOpaTHblE TPUTOHOMETPUUYECKHE
(GyHKIMYM, TOKaszaTeiabHas W JorapudmMuyeckas (QYHKIMH; yMEHHE
CTPOUTH I'padMKU U3YyUEHHBIX (PYHKIHMI, BHIMOIHATE MpeoOpa3zoBaHus

5 rpadukoB (YHKIIMM, UCTIONB30BaTh IpapuKU JUIsl U3yUEHUs IPOLIECCOB
U 3aBHCHMOCTEH, U PELICHUHN 3a/1a4 U3 JPYTUX y4yeOHBIX MPEIMETOB
U 3aJa4 U3 pealibHOHM JKW3HM; BbIpa)kaTh (OpMyJiaMU 3aBHUCHMOCTH
MEX]y BEIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U Tpaduku GyHKIMHA 115
pelleHrs ypaBHEHU N, HEPaBEHCTB U 3a/1a4 ¢ MapaMeTpaMu; U300pakaThb
Ha KOODJIMHATHOW IUIOCKOCTM MHOXECTBA PELICHUM YypaBHEHUH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aa4M Pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTb TOBAapOB U
YCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPaBJICHUS TMYHBIMU U CEMEUHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBUIO 3a/1a4d, MCCIIEN0BATH IIOJIyYEHHOE PELICHUE U
OLICHUBATh MPaBAONOIO0HOCTh PE3YJNbTATOB; YMEHHE MOJIEIHPOBAThH
peanbHbIe CUTyalud HA S3BIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpaBHEHHs, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3aJayH,
HCCIEA0BaTh IIOCTPOCHHBIE MOJENM C HCIOIb30BAHMEM alapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBINH PE3yJIbTaT
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YMeHue omnepupoBaTh IMOHSATHUSMHU: CpeaHee apu(PpMETHUECKOE,
MearaHa, HauboJblllee ¥ HauMEHbIIee 3HAaUCHUs, pa3Max, AUCIEepCHs,
CTaH/IapTHOE OTKJIOHEHHE 4YMCIOBOIO Habopa; yMEHUE W3BJIEKaTh,
UHTEPIPETUPOBaTh MH(OPMALINIO, TPEICTABICHHYIO B Ta0JMlax, Ha
nuarpammax, rpadukax, OTpakarolryto CBOWCTBA PEeAIbHBIX MPOLIECCOB
U SBICHUH; NPEICTaBISITh HHPOPMAIMIO C MOMOMIbIO TabIuIl U
quarpamm; MCCIEI0BaTh CTaTHUCTUYECKUE JIaHHbIE, B TOM YHCIE C
MpPUMEHEHHEM TIpa@UyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;
rpadM4ecKyd HCCIIEOBAaTh COBMECTHBIE HAOJIOAECHUS C IOMOIIBIO
JyarpamMm paccerBaHUs U JIMHEHHOU perpeccuu

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYalHBIM OMNBIT M Clly4ailHOE
COOBITHE, BEPOSITHOCTH CIIYYalHOTO COOBITHS, YMEHHE BBIUUCIISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSTh
(OpMyJIBI CIOXKEHUS U YMHOXKCHHSI BEPOATHOCTEH, (GOPMYITy TMOIHON
BepoATHOCTH, ¢opmyiny bepHymin, xomOuHaTOpHBIE (aKThl U
(GOpMyJIBI; OICHUBATH BEPOSATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMH: CIydyailHas BeJIMYMHA, pacIpeleleHue
BEpPOSITHOCTEH, MAaTEMaTHYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIapTHOE
OTKJIOHEHHE CIIy4ailHOH BENWYMHBI, (YHKIUU pacupefesieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnii; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HAKOMCTBO C MOHATHSIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUHBIX UCCICOBAHUM; YMEHUE
MPUBOJAUTH TPUMEPHI TMPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPHpPOBATh
MOHSATUSAMH: COYETAHHE, TIEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepectaHoBok; OnHOM HploTOHA; yMeHHE PUMEHATh KOMOMHATOPHBIE
(hakTBl ¥ paccyKIeHUs JUIsl PeHICHUS 3a7ad; OICHUBATh BEPOSTHOCTH
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U
MHTEPIPETUPOBATH MOTYyUYEHHBIN pe3ybTaT

YMeHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIWYMHA YyIJA, IUIOCKUM yroi,
JIBYI'PAHHBIA yroJ, TPEXTPaHHBIM YTOJI, CKPEIIMBAKOLIUECS IPSMBIE,
[apaJuIEIbHOCTD U MEPIEHAUKYIIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YIroil
MEXIy NPSMBIMHU, YTOJI MEXAY NPSMOM M IUIOCKOCTBIO, YIOJ MEXIY

9 IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
NPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE MCIOJIb30BaTh
IpU pELIeHUH 3aj7iay M3y4yeHHble (DaKThl U TEOPEMBbl IIAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIETO MHUPA; CTPOUTH
MaTeMaTHUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX MOHATHN M
BEJINYMH, PEIIATh CBSI3aHHBIEC C HUMU IIPAKTUYECKHE 3a0a9U

YMeHue onepupoBaTh MOHATUSMU: TUIOMAAL (GUTYPBI, 00BEM GUTYPHI,
MHOTI'OrpaHHUK, HpaBI/IHBHI:Jﬁ MHOTI'OrpaHHUK, CCHCHUC MHOT'OI'paHHHKaA,
Ky0, mapaiienenure]], mpu3Ma, Nmupamuaa, GuUrypa u MOBEPXHOCTH
BpalleHus, MWINHIP, KOHYC, map, chepa, Tiomaas chepsl, TIomaisb
10 MOBEPXHOCTU MHPAMUMBI, MPHU3MBI, KOHyCa, IIMIUHIpPA, 00bEM KyOa,
MMpsAMOYT'OJIBHOTO IapaJluICICnuIicaa, nNupaMuabl, IIpyU3Mbl, OUJIHHIPA,
KOHYyca, Iapa, pa3BEpTKa MOBEPXHOCTH, CEUYEHHUS KOHYCAa U IIMIUHAPA,
napajyielbHble OCH WM OCHOBAaHHWIO, CEYCHHE IIapa, IUIOCKOCTH,
Kacaromasics chepsl, HUIUHAPA, KOHYCa; YMEHHE CTPOHUTH CEUeHHUE
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MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHUKH, (PUTYPBI i TOBEPXHOCTH
Bpall€HUsl, UX CEYEHHUS, B TOM 4YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; yMEHHE NPUMEHSTh CBOHCTBA T'E€OMETPUYECKUX QUTYP,
CaMOCTOSITENIbHO (OPMYJIUPOBATh OMpEeNICHUsT U3y4aeMbIX (uryp,
BBIIBUTAaTh THUIOTE3bl O CBOMCTBAX M IPU3HAKAX TI'E€OMETPUUECKUX
¢uryp, OOOCHOBBIBaTH WJIM OINPOBEpPrarb HX; yMEHHUE MPOBOIUTH
knaccuukanuioo (GUryp 1O pa3iIM4YHBIM PU3HAKAM, BBIOIHATH
He0OXOIUMBIE JIOTIOJIHUTEIbHbBIE TOCTPOCHUS

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
napajieNIbHbINA TEPEeHOC, CHMMETPHS Ha TUIOCKOCTH U B IMIPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHWe TMOM00MS, TOJO0O0HBIE (GUTYPHI, YMEHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIE (PUTYPHI, B TOM YHCJE B MIPUPO/E,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUUECKHUE OTHOLLICHUS
NpU pEIIeHUH 3a/1a4; HAXOJUTh I€OMETPUYECKHE BEIMYUHBI (JIIHHA,
yroJ, IJowmaab, 00bEM) MPU PEIICHUU 3aJad M3 IPYrHX y4eOHBIX
MPEIMETOB U U3 PEATIbHOM KU3HU; YMEHUE BEIUUCIIATH TECOMETPUIECKHE
BEJIMYUHBI (JJIMHA, YTOJ, IJIOAAb, 00bEM, IIIOLIAAb MOBEPXHOCTH),
UCTOJNB3ysSd M3Y4YeHHBIC (HOPMYIBI MU METOJNBI, B TOM YHCJE: IUIOIIAIb
MMOBEPXHOCTH MUPAMHU/IbI, TIPU3MBI, KOHYCA, IWIMHApPA, TUIOIMaAb chephl;
00bEM Ky0a, IpSAMOYTOJIbHOIO MapajuleienuIea, MupaMuibl, IPU3MBbI,
UWIMHIpPA, KOHYyCa, IIapa; YMEHHE HaXOAWTh OTHOIIeHHE O0BEMOB
10J1I00HBIX GUryp

11

YMeHHne  onepupoBaTh  IIOHATUSAMM:  IPSIMOYIOJbHAs  CUCTEMa

KOOPAMHAT, BEKTOP, KOOPIAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa

BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPA I10
12 0a3ucy, CKaJsIpHOE IMpPOU3BEICHUE, BEKTOPHOE IPOU3BEICHHE, YToJl
MEXKIy BEKTOpaMH; yMEHHE  MWCIOJb30BaThb  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS I'€OMETPUYECKUX 3a7ad U 3a1aq
JIPYTUX Y4EOHBIX MTPEIMETOB
YMeHue BbIOMpaTh NOAXOMAMIMM METOJ JJIs pelIeHHs 3a/aui;
IIOHUMAaHHE 3HAYMMOCTH MAaT€MaTUKH B HU3Y4YCHUM IMPUPOIHBIX U
OOLIECTBEHHBIX TPOIECCOB M SBICHMH; YMEHHE paclo3HaBaTh

13
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKHA B MCKYCCTBE, YMEHHUE IPUBOAWTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITHM POCCHMCKOM M MHPOBOM
MaTeMaTHYECKOU HAYKU
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'J I1O

MATEMATHKE
Kox IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 Uucna v BBIYUCICHUS

1.1 Harypanbnsle u nensie yncna. [IpusHaku qenumMocTy HeablX YUCe

12 Panuonaneupie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIC JIPOOH, MPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOTUYECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypaJIbHOU cTereH . JlelcTBus ¢ apudMeTHIeCKUMU
' KOpHSIMH HAaTypaJIbHOU CTEIIEHU

14 Crenenb ¢ 1enbiM MokasareneM. CTeneHb C palMOHAIBHBIM TOKAa3aTeeM.
' CBoiicTBa cTeNIEHU

15 CuHyC, KOCHHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTCHC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecATHIHbIE U HATYpPAIbHBIC JTOTapH (MBI

JleiicTBuTENbHBIC YWCTA. ApPUPMETHYECKHE OIepalri C JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpubnmkEéHHbIe BBIYUCIICHNUS, TPaBUIIa OKPYTIICHHUS, MPUKUIKA U OI[EHKA
pe3yJibTaTa BEIYMCIEHUN

1.8 [IpeobpazoBanme BhIpaKEHUI
1.9 KommiekcHbie uucna
2 VYpaBHEHHS U HEPABEHCTBA
2.1 Lenble 1 1poOHO-pallMOHATBHBIC YPABHEHUS
2.2 HppannoHaiibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUS
24 [TokazarenabHble U IOTapUPMUUECKIE YPABHEHUS
2.5 [enpie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA
2.6 UppanmonanbHpie HEPaBEHCTBA
2.7 [TokazaTenbHbIC U TOTapU(MHUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuueckre HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH ypaBHEHU U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C MTApaMeTPaMu
2.11 Matpuna cucTeMbl JIMHENHBIX ypaBHEHUI. ONpeaAennTeNIb MaTPULIbI
3 OyHKIMH U TpaduKu
31 @OyHK1us, crnocods! 3aaanus (GyHkimMu. 'paduk ¢yHkunu. BzaumHo oOparHble
' ¢dbyukuun. UetHbie n Heu€THbie QyHKIUU. [leprnonnueckue GyHKIum
OO6mactp ompeseneHnsT ¥ MHOXKECTBO 3HadyeHwil ¢yHkiuuu. Hymm ¢yHKINM.
39 [IpoMexyTKH 3HAaKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl 1 MUHUMYMBI (yHKIH. HamOosnblliee W HawMeHbINEE 3HAYEHUE
(GYHKIIUU Ha IPOMEKYTKE
33 Crenennast (yHKIUS C HaTypaJbHBIM W IENBIM ToOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U TpaduK KOPHS 1-0¥ CTETICHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
3.5 [TokazarenpHas u norapudmuueckas GyHKINUN, IX CBOMCTBA U TpadUKH
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Touku paspsiBa. AcuMnToThl TpadukoB QyHKuui. CpolicTBa (QyHKIH,

3.6 HEMPEPBIBHBIX HA OTPE3KE
3.7 IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUs OCIIEA0BATENLHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
4 Havana marematnueckoro anaiansa
4.1 [TpousBoanas pynkimu. [Ipon3BoaHbIC 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHeHne TPOU3BOMHOM K HCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTH M
4.2 sKkcTpeMyMbl. Haxoxxaenue HauboIbIIero 1 HaMMEHbIIEro 3HaYeHUsT QYHKIUU Ha
OTpe3Ke
4.3 IlepBooOpaznas. MuTerpan
5 MHoOkecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbIE ¥ TUNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIllCHUS
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YYEBHO-METOAUYECKOE OBECIIEYEHHE

Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHaiau3a, reomerpus. ['eomerpus. 10-11
kiacc. ba3oBsiii u yriyonénnsiii yposuu. / Atanacsia JI.C., byty3os B.®., Kagomues C.b. u
ap., AkunonepHoe obmectBo «M3natensctBo «IIpocBenienue
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Jluct cornacoBaHus k gokymeHTy Ne 83 ot 13.11.2025
WHnunaTop cornacoBanus: NaHuesa [0.X. dupektop
CornacoBaHune nHnyumnposaHo: 13.11.2025 13:58

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 laHvesa [.X. 13.11.2025 - 13:58
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