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MNOACHUTEJIBHAS 3AIIMCKA

PaGouas mnporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS s
oOyuaromuxcs 10 —11 knaccoB pa3padorana Ha ocHOBe DeepalibHOTO FOCYaPCTBEHHOTO
o0pa3oBaTENbHOrO CTaHAApTa CpeaHero oOliero oOpa3oBaHUs, ¢ YUETOM COBPEMEHHBIX
MUPOBBIX TPEOOBAaHUMU, MPEABIBISIEMBIX K MAaTeMaTHUYECKOMY OOpa30BaHMIO, U TPAIULIUNA
poccuiickoro  obpazoBaHus. Peanmuzammst mporpaMmbl  o0ecriedyuBaeT  OBJAJCHUE
KJIIFOYEBBIMU ~ KOMIIETECHIIMSIMU, COCTaBIISIIOIIMMU  OCHOBY JIJIS  CaMOpPa3BUTHUS U
HETIPEPBIBHOTO  00pa3oBaHUs, 1EJIOCTHOCTh  OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U
MO3HABATEIHLHOTO PA3BUTUS TUYHOCTH 00YJAIOITUXCSI.

HEJIM U3YYEHHUSA YYEBHOI'O KYPCA

BaxxHOoCTh yueOHOro Kypca reoOMeTpUU Ha YpPOBHE CPEIHEro oOIIero oO0pa3oBaHUs
00ycIOBJIeHA MTPAKTUYECKON 3HAUMMOCTBIO METANPEAMETHBIX U NMPEIMETHBIX PE3yJIbTAaTOB
OOy4yeHHs] Te€OMETpHMM B HANpPaBIE€HUU JIMYHOCTHOTO pa3BUTUSA  OOYYAIOIIMXCH,
dbopmupoBaHus (PYHKIMOHAIIBHOW MAaTeMaTHUYECKOW TI'PAMOTHOCTH, HW3Y4YEHHS APYTHX
yueOHbBIX AUCUUIUINH. PazBuTne y 00yyaronuxcs npaBuIbHbIX MPEACTABIECHUHN O CYLITHOCTH
Y IPOUCXOXKAECHUU F'€OMETPUUECKUX a0CTPAKIUI, COOTHOLIEHUH PEATIBbHOr0 U UEAIBHOIO,
XapakTepe OTpaKEHHUsI MaTEMaTUYECKOW HAYKOW SIBJICHUM U IPOLIECCOB PEAIBHOIO MUDA,
MECTE T€OMETPUHU B CUCTEME HAayK U POJIM MATEeMAaTHUYE€CKOr0 MOJEIMPOBAHUS B HAYYHOM
NO3HAHUM M B TNPAKTHKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
y4YallUXCsl, & TAKKE KA4eCTB MBILIJIEHUS, HEOOXOAUMBIX UIsl aAanTalli B COBPEMEHHOM
oOu1ecTBe.

['eoMerpus siBsieTCs OJHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CpPEIHEro OOIIEro
o0pa3oBaHMs, TakK Kak oOOecrne4ynBaeT BO3MOXHOCTh H3Y4YEHHS KaK JUCIMILIUH
€CTECTBEHHO-HAYYHOM HAIIPABJIIEHHOCTH, TAK U TyMAHUTAPHOM.

Jlornyeckoe MbllIeHHE, (POPMUPYEMOE MPU U3YUEHUH 00YUYaIOIIUMHUCS MOHATUNHBIX
OCHOB T€OMETPUM U IMOCTPOCHUU LEMOYKH JIOTUYECKHX YTBEPKICHHI B XOJE PELICHUS
r€OMETPUYECKUX 3a/1a4, YMEHHUE BBIJIBUTaTh U ONPOBEPraTh T'MIIOTE3bl HEIOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEUIEHUU 337a4 €CTECTBEHHO-HAYYHOr' O LIMKJIA, B YACTHOCTH U3 Kypca
(bu3nKH.

YMeHue OpUEHTHUPOBATHCS B MPOCTPAHCTBE WIPAET CYHIECTBEHHYIO pPOJb BO BCEX
00J1acTAX AeATeNbHOCTH uenoBeka. OpueHTalys 4esloBeKa BO BPEMEHU U IPOCTPAHCTBE —
HEO0OXOJMMOE YCIOBUE €r0 COLUAIBHOTO OBITHS, (DOpMa OTpaKEHUSI OKPYKAIOLIET0 MHUPA,
YCIIOBHE YCICIIHOTO TIO3HAHMS W AaKTUBHOIO TNpeoOpa3oBaHUsl JE€UCTBUTEIbHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pazamMu OOBEAMHSIET pa3Hble BHUABI y4eOHOU U
TPYAOBOM JAEATEIbHOCTH, SBJISETCS OAHMM W3 TNPOPECCHOHAIBHO Ba)XHBIX KadyecTB,
MO3TOMY aKTyajlbHa 3ajaya (opMUpOBaHUS Yy OOyYarolnIuxcsi MPOCTPAHCTBEHHOIO
MBIIIJIEHUS! KaK Pa3HOBUAHOCTH OOPA3HOTO MBIIUIEHUS] — CYLIECTBEHHOI'0 KOMITOHEHTA B
MOATOTOBKE K MPAKTUUYECKON AEATEIIBHOCTH 10 MHOTUM HANPABJICHUSIM.



[lens ocBoeHmsi mporpamMmbl ydeOHOTO Kypca «l'eomerpusi» Ha 0a30BOM YypOBHE
oOydeHuss — o01ieo0pa3oBaTeIbHOE U OOIIEKYIBTYPHOE PA3BUTHE OOYYAIOIIMXCS Yepe3
o0OecriedeHUE BO3MOXKHOCTH MPUOOPETEHUS] M  HUCIHOJb30BAHUS  CHCTEMAaTUYECKHX
F€OMETPUYECKUX 3HAHUW W JCHCTBUHM, CHEUGUYHBIX TEOMETPUHU, BO3MOXKHOCTHU
YCHENIHOTO TPOJOJDKCHUS O00pa30oBaHUS TO CIEIMUATBHOCTSIM, HE CBS3aHHBIM C
MIPUKJIATHBIM UCITOJIb30BAaHUEM T€OMETPHH.

[Iporpamma 1o reomerpur Ha 6a30BOM ypOBHE MpeJHA3HAUYCHA /I O0Y4YaroIIMUXCs
CpeIHel MIKOJIbI, HE UCIBITHIBABIINX 3HAUYMUTEIHHBIX 3aTPYIHEHHN HA YPOBHE OCHOBHOI'O
obmero obpa3oBanus. Takum oOpa3oMm, oOydaromuiecss Ha 0a30BOM ypOBHE JODKHBI
OCBOWTH OOIIME MaTEeMaTUYECKHE YMEHHWS, CBS3aHHBIC CO CIENU(PUKONH TeoMeTpuH Hu
HEeoOXoIUMbIEe [IJISi KU3HU B COBpeMeHHOM ofmiecTBe. Kpome 3TOro, oHu wumeror
BO3MOXXHOCTh HM3YUHUTh T€OMETpUI0 Oosiee TIyOOKO, €clii B JajbHEHIIeM BO3HUKHET
HEO0OXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSX B MPOPECCUOHATBHON AEATEITHHOCTH.

JlocTiwkeHWe  1eM  OCBOGHHS  MPOTpPaMMbl  OOCCIICUMBACTCS  pEHICHUEM
COOTBETCTBYIOIIUX 3a/1ay. [IpuopuTeTHhIMU 3aja4aMu OCBOCHUsSI Kypca «I'eomeTpun» Ha
6a3zoBoM ypoBHe B 10—11 kmaccax sSBISIOTCS:

e (opmMupoBaHHE TPEACTABICHUS O TEOMETPUH KAaK YAaCTH MHUPOBOU KYJIBTYPHI H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (QopmMupoBaHHEe TPENCTABICHHS O MHOTOIPAHHHMKAX M TelaxX BpalleHUS KakK O
BOKHEHIITNX MATEMaTUYECKUX MOJIEIISAX, MO3BOJISIONIUMX OMKMCHIBATH W H3y4aTh
pa3HbIE SBJICHUS OKPYKAIOMIET0 MUPA;

e (opmMupoBaHHE YMECHHS paclO3HABATh HA YePTEkKaX, MOJCISIX U B peaJbHOM MHUPE
MHOTOTPAaHHUKH U TeJla BpallleHHUs;

e OBJAJCHUE METOJAMHM pCIICHHUS 3a/ad Ha TOCTPOCHHUS Ha HW300pPaKEHHSIX
MIPOCTPAHCTBEHHBIX (PUryp;

e (opmMupoBaHHE YMECHHS OIEPUPOBATH OCHOBHBIMH MOHATHSAMH O MHOTOTPaHHHUKAX
U Tellax BpallleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE ANTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aaad; (HopMUpOBaHHE
YMEHUS TIPOBOJUTH HECIOXKHBIC JTOKA3aTEbHBIC PACCYXKICHHUS B XOAEC pPEHICHUS
CTEPEOMETPUYECKHUX 3a7a4 U 33/1a4 C PAKTUICCKUM COJICPKAHUEM;

e Ppa3BUTHE WHTEUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEW OOydaronmxcs,
MO3HABATEIILHON AKTUBHOCTH, WCCJIENOBATEILCKUX YMEHHHA, KPUTUIHOCTHU
MBIIIJICHUS;

e (QopmupoBanue (YHKIHOHATIBLHONM T'PAMOTHOCTH, PpEJIEBAHTHONM T'€OMETPHUU:
yMEHHE paCIO3HABATh IMPOSIBICHHUS TE€OMETPUYECKUX TOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX JKU3HEHHBIX CUTYAIlUAX W MPHU U3YYCHHUH APYTHX
y4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEd U  3aKOHOMEPHOCTEH,
(dbopMynHpOBaTh UX Ha SI3bIKE TEOMETPUU U CO3/1aBaTh T'€OMETPUUYECKHE MOJIEIH,
NPUMEHSITh OCBOCHHBIM TE€OMETPUYECKHH ammapaTr [Js PEIIeHUs MPaKTUKO-
OPHUEHTHUPOBAHHBIX 3a7a4y, WHTEPIPETHPOBATh W OIICHUBATh TIOJyYCHHBIC
pe3yNbTaThlI.



OTnUYuTEenbHOM OCOOCHHOCTBHIO MPOrpaMMbl  SIBISIETCSl  BKIIIOUEHHE B KYpC
CTEpEOMETPUM B Hayajle €ro M3y4deHWs 3aJad, PEllaeMbIX Ha YPOBHE HMHTYUTHUBHOI'O
MO3HAHUA, W ONpelelEHHbIM 00pa3oM OpraHu3oBaHHas paboTa HaJl HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOT'O0 M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIUPYET
IPOTEKAHUE HHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K NAJTbHEHIIIEMY U3yYEHUIO MIPEAMETA.

[IpennoureHne OoTAAETCS HAIIAIHO-KOHCTPYKTUBHOMY METOJy OOYy4YE€HUs, TO €CThb
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-TTPAKTUYECKON
JeATEeNbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX NPEACTABICHUNA Y Yydalluxcsi B Kypce
CTEpPEOMETPUM MPOBOAUTCS 3a CYET pElIeHUs 3aJad HAa CO3/IaHHE MNPOCTPAHCTBEHHBIX
0o0pa3oB U 3ajlady Ha ONEpPUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3naHue oOpasza
NPOBOJUTCS C OMOpPOM Ha HArJSJHOCTb, a OIEpUpOBaHUE O0pPa3oM — B YCIOBHSX
OTBJICYEHUS OT HATJISAJHOCTH, MBICJIEHHOI'O H3MEHEHUS €r0 HCXOIHOIO COlepKaHUS.

OcHOBHBIE conepxkaTelbHble JIMHUM Kypca «l'eomerpun» B 10-11 knaccax:
«MHororpanHukmn», «lIpsiMmple W IUIOCKOCTH B MpocTpaHCTBe», «Tema BpamieHus»,
«BekToppl M KOOpIMHATBHI B MpoOCTpaHCTBe». DOpMHUPOBAHME JIOTHYECKUX YMEHUU
pacnpeaensieTcss He TOJIBKO IO COAEpX aTeNbHbIM JUHUSIM, HO U 1O TojaM OOy4YeHHUs Ha
YPOBHE CpEAHEro 001Iero oopa3oBaHusl.

Copeprxanue o0pa3oBaHMsl, COOTBETCTBYIOLIEE IPEIMETHBIM PE3YJIbTATAM OCBOCHUS
paboueil mporpaMmbl, pacipeaenEHHbIM M0 ToAaM 00y4eHHUs, CTPYKTYPUPOBAHO TAKUM
00pa3oM, 4YTOOBI OBJIAZICHHE FTEOMETPUUECKUMHU MOHATHSIMHI U HaBbIKAMU OCYILIECTBIISIOCH
MOCJIEOBATENBHO U MOCTYIATEIBHO, C COOJIFOICHUEM MPUHLIMIIA TPEEMCTBEHHOCTH,
YTOOBI HOBbIE 3HAHHUS BKIIOYAINCH B OOIIYIO CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN
o0y4JarIuXcs, paclupss U yriayossis e€, oopa3ysi IpOoYHble MHOXKECTBEHHBIE CBSI3H.

Peanuzanus ka3aubero KOMIOHEHTa B MPOrpaMMe MaTEMATHUKHU HAIlpaBJIeHA HA
BOCIIUTAHUE JIMYHOCTH KaJleTa KaK rpakJanrHa Poccuu, MpOCBEIEHHOr0 MaTpuoTa,
KYJBTYPHOTO, 3pEJIOr0 B CY)KICHUSAX U MOCTYMKAX YEJIOBEKa C JIUAEPCKON TTO3UITUEH,
CIIOCOOHOTO K JYXOBHOMY COBEPIICHCTBOBAHUIO, ’KU3HETBOPUECTBY U CO3UAHUIO,
TOTOBOTO M CIIOCOOHOTO K City)0e OT4ecTBY M €ro 3amure Ha 6a3e MPUBEP)KEHHOCTH
HMCTOPUYECKUM IIEHHOCTSIM POCCUHUCKOT0O Ka3ayecTBa.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ TOHATHS ~ CTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM IOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHoe pacnonoxeHue IpsMBIX B MPOCTPAHCTBE: II€pECEKaroLHecs,
napajuleJIbHble W CKpeIMBaronuecs mnpsmbsle. [lapaienbHOCTs NpAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: IMAPAJUIENbHBIE IMPSAMBIE B MPOCTPAHCTBE;
NapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTHU. YTUIBI C
COHAIIPABJICHHBIMA CTOPOHAMHM; YrOJd MEXAY NPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH INTIOCKOCTEN: MapajuIeNIbHbIE IIIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
wiockocted. IIpocTeifirie npocTpaHCTBEHHbIE (DUTYphl HA IUIOCKOCTHU: TETPadIp,
KyO, mapasuiesenurie]]; IOCTPOCHUE CEUCHUI.

IleprieHIUKYIJISIPHOCTD NPSIMOM M IUIOCKOCTH: NEPIEHINUKYJIAPHBIE NIPSMBIC B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIENbHBIE W IEPHNEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MEPNEHAUKYISPHOCTH MPSAMOA M IUIOCKOCTH, TEOopeMa O NpsIMOH
MEPIEHAUKYIAPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YOl MEXAY IMPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM Yrojdl JBYI'PAHHOIO  yrija.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JI0 TIIOCKOCTH, MPOEKIUs (PUrypbl HA MII0CKOCTh. [lepneHaAnKyIsipHOCTD
IUIOCKOCTEM: MPU3HAK MEPIEHAUKYISPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpEX
NEPIEHANKYJIIAPAX.

MHoOrorpaHHuKH

[ToHsiTME MHOTOIrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosnpHas
OpHU3Ma; TpaHU U OCHOBAHUS MPU3MBL; MPSAMAasi U HAKIIOHHAs MPU3MbL; OOKOBas U
NIOJIHAS MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYT OJIbHBIN
napajuienenunes; 1 ero cporcrsa. [lupamupa: N-yroiapHas nupamuia, TpaHd U
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U TOJIHAS MIOBEPXHOCTh MUPAMHU/IBI; IPABUIIbHAS U
yced€HHasg IHpaMHAd. OJEMEHTbl Npu3Mbl W nupamunbsl. lIpaBunbHbIE
MHOTI'OTPaHHUKU: TMOHSATHE MPABUIBHOIO MHOIOTPAHHMKA; MPaBWIIbHAS NpU3Ma U
IIpaBWIbHAs IHpaMUA; MPAaBWIbHAs TPEYrojbHAs MNUPAMUIA W IPABUIBHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadJp,
noJeKkadip v ukocadip. CedeHust npu3Mbl U IUPAMUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IJIOCKOCTH. DJIEMEHThI CHMMETPHUH B TMPAMUJIAX, MAPATIICIENUIIEAX, TPABHIbHBIX
MHOTOTPAHHUKAX.



Boerunciienne 2ieMEHTOB MHOTOTPAHHHKOB: pEOpa, UAaroHaid, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH U IIOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIAa/Ib OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOi pu3Msbl. [Lmomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH MPABWILHOM NHpPaMHIbI, TEOpeMa O
iomaay yceu€Haou nupaMubl. [lorstue 06 o0béme. O0BEM MUPAMUIBI, TPHU3MBI.

[TonoOuble Tena B mpocTtpaHcTBE. (COOTHOIIEHUS MEXKIY IUIOHIAIIMU
MOBEPXHOCTEH, 00BEMaMH TOTOOHBIX TEJl.

11 KUIACC

TeJsa BpalueHus

HunmuHapuyeckas MMOBEPXHOCTb, oOpa3yronue UUIMHIPUYECKOU
MOBEPXHOCTH, OCh UWJIMHIPUYECKOW MOBEPXHOCTU. [lMamHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONMIAJb OOKOBOM M MOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM moBepXHOCTU. KOHyC: OCHOBaHUWE U BEpIlIMHA, 00pa3yroIas
U OCh; TUIOIIAIb OOKOBOM 1 MOJHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yolme
Y BBICOTA; OCHOBAHUS 1 OOKOBAsi MOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, TUAMETpP; IJIOMIATh MOBEPXHOCTH C(ephl.
B3aumHoe pacnonoxenue chepbl U MIIOCKOCTH; KacaTellbHAas TIOCKOCTh K cdepe;
I0IIA b CEpHI.

N3o0pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KomOuHanuu Ten BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMTMCAHHBIN
okoito cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WJIU TEJIO BPAIIICHMUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
OpsIMOYTOJILHOTO Mapajuienienurena u ciaeactsus u3 He€. OObEM IWIMHIpA,
koHyca. O0BEM 1mapa u 1momaasb chepol.

[TongoOuble Tena B mpocTpaHcTBE. (COOTHONIEHUS MEXKIY IIOHIAISIMU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

Ceuenus munHApa (MapajuiebHO U NEPIIEHANKYISIPHO OCH), CEUEHHS KOHYyCa
(mapanenbHOE OCHOBAHUIO M IPOXOASIIEE YEPE3 BEPIINHY), CEUCHHS 1Iapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CloKEeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCio. Pa3noxkeHne BeKTopa o TpEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenwe 3aagay, CBSI3aHHBIX C
IPUMEHEHUEM TIpaBWJI JAEUCTBHA € Bekropamu. lIpsMoyrompHas cucrema
KoopauHaT B mpocTpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTax. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAEHUE BEKTOPOB.



Brruucnenue YTJI0B MCXKAY NPAMBIMU H IIJIOCKOCTSIMM. KOOpHHH&THO-BGKTOpHBIﬁ
MCTOI IIPpHN PCHICHUU I'COMCTPHUICCKUX 3a/1aq.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHHUSA MPOrPaMMbl y4yeOHOTO TMpeaMmeTa
«MaremaTuka» XapaKTepU3yITCs:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO WIE€HAa POCCHUICKOrOo 00IecTBa, TMpeACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKITMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
npoleayp TpaxaaHCKOro ooOimecTBa (BBIOOpPHI, OMNPOCH M IIp.), YMEHUEM
B3aUMOJCHCTBOBaTh C COLMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUAMY ¥ Ha3HAYCHHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPaXKJaHCKOU UJICHTUYHOCTH, YBAXKCHUS K
MPOLIJIOMY U HACTOSIIEMY POCCHUIICKOM MaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM LIKOJIBI,
K HCIOJBb30BAHUIO ATUX JOCTIKCHHM B JPYrux HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM JIYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHHUSA, HSTHUYECKOTO  IOBEACHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MTPUMECHEHHEM JIOCTHKEHUM HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOIO Oy IyIIEro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKJIIOYAs SCTETUKY MaTeMaTUYeCKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUN, PACCYKI€HUIT; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCIlleKTaM pPa3JIMuHbIX BUJOB UCKYCCTBA.

du3nveckoe BOCIUTAHNE:

c(hOPMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MAaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 370pOBOro U 0e30MacHOro oopas3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMHUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATUH U
OTZIbIXAa, peryisipHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMUS,
IIPU 3aHITUSX CIIOPTUBHO-03/I0POBUTEIHHOMN ESATEIHHOCTHIO.

TpynoBoe BocniMTaHue:

TOTOBHOCTBIO K TPYHIY, OCO3HAHUEM IIEHHOCTH TPYJOTIOOMS; UHTEPECOM K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHONW  JCSATENBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeir mpodeccur U peanu3oBbIBATH COOCTBEHHBIC IKU3HEHHbBIC IUIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEeMaTHYECKOMY OOpa3oBaHUIO U



camMo00pa30BaHUIO0 HAa NPOTSHKEHUM BCEW KU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIIPABICHHOCTH.

JKOJOTrHYECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJIOIMYECKOM KYyJIbTYpbl, NOHMMAHUEM BIIUSHUSA
COLMAIbHO-D)KOHOMUYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBbHOU
Cpelbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTMYECKHX MpoOJieM;
OpUEHTAallMEll Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHUM ISl PELICHUs 3a1ad B
00J1acTH OKpY’Karollel cpe/ibl, INIAHUPOBAHMSI TOCTYIIKOB U OLIEHKH UX BO3MOYHBIX
MIOCJIEACTBUM JJIs1 OKPYIKAIOIIEN CPEBI.

IleHHOCTH HAYYHOI'0 NNO3HAHMS:

c(hOpMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM M  OOIIECTBEHHONM NPAKTUKH, MOHUMAaHHUEM
MaTeMaTUYeCKOM HayKH Kak c(epbl UelOBEYECKOW NeATEIbHOCTH, JTamoB €&
pa3BUTHA WM 3HAYUMOCTH JUIA PA3BUTHUS LUBWIN3ALHH; OBJIAJACHUEM SA3BIKOM
MaTEMaTUKM M MaTEMaTU4ECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHMS MUDA;
TOTOBHOCTBIO OCYIIECTBIATH IIPOCKTHYIO M HCCIEAOBATEIBCKYIO JESITEIBHOCTD
VWHIVBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«MaremaTtuka» XapaKTEePU3yIOTCS OBJIAJICHUEM YHHUBEPCAIIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUaMU, YHUBEPCANbHbIMU Pe2YNIAMUBHBIMU OeUCTNEUAMU.

1)  Vuusepcanvnvie  noznasamenvmvle  Oeticmeus, — 0becnedugarom
Gopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00YUAIOWUXCsL (0C8OeHUe
Memoo0o8  NO3HAHUSL  OKpYJycaowe2o  mMupa,  NpuMeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble j1ornueckue aAeicTBus:

e BBIBJISITh U XaPAKTEPU30BATH CYIIECTBEHHBIC MTPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYITUPOBATH
ONpPENENEHNsT TOHATHM; YCTAHABIMBATh CYLIECTBEHHBIM  IIPU3HAK
KJlaccu(UKauy, OCHOBaHUA i1 OOOOIIEHHWS M CPaBHEHUsS, KPUTEPHUH
MPOBOJIMMOTO aHAJIN3A;

e BOCIpUHUMATh, (opmynupoBaTb U  MNpPeoOPa3OBbIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIATENbHBIC, CIWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIC;

e BBIBJISATH  MAaTEMATUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTax, JAHHBIX, HAOMIOACHUSIX U YTBEPKICHUSIX;
MpeJIaraTb KPpUTEPUHU ISl BBISBIEHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHIA;



e JICNaTh BBIBOABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TPOBOAWTH CaMOCTOSTEIHHO JI0Ka3aTeIhCTBA MaTEeMaTHICCKUX
YTBEPKJEHUN (MPSIMbIE U OT TMPOTHUBHOI'0), BHICTPABATh apryMEHTAIIHIO,
NPUBOJIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXIECHUS Y BBIBOJIBI;

e BBIOMpaTh CcHOCOO peuieHust yd4eOHOM 3alayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBHIOMpaTh Haubosee MOAXOASIIMUA ¢ YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

basoBble uccienoBare/ibCKie AeiCTBHUA:

e HCIIOJNH30BaTh BOMPOCHI KaK WCCIICIOBATCILCKUH WHCTPYMEHT ITO3HAHMS;
dbopMynMpoBaTh BOMPOCH], (UKCHPYIONIHE MPOTUBOpEUUE, MpoOIemMy,
yCTaHAaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUpOBATH  THUIOTE3Y,
apTyMEHTHUPOBATH CBOIO MMO3HIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITETILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOrO
O0BEKTa, SBJICHHS, TPOIECCA, BBISIBICHUIO 3aBHCHMOCTEH MEXIY
00BEKTaMH, SBIICHUSIMH, ITPOIICCCAMU;

e CaMOCTOSITENIBHO (OPMYITUPOBATH OOOOIIECHHUS U BBIBOJBI MO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIENOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000O0IIEHUIA;

e TMPOTHO3MPOBATH BO3MOKHOE pPAa3BHTHE MPOIECcCa, a TAKXKE BBIABUTATH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmueii:

e BBIABIATH AeHUIUTH HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJII OTBETA Ha
BOTIPOC U TSI PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMAIMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH WH(OOPMAIUIO
pPa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHPOPMAIIHIO, IPEJCTABIATh €€ B Pa3IuYHbIX (HOpMaXx,
WUTIOCTPUPOBATh Tpaduyuecky;

e OIICHUBATH HAAEKHOCTh uH(bopMaIuu o CaMOCTOSATEIIHHO
c(hOPMYITPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanouvie KOMMYHUKamueHwvle  Oelicmeus, 0becnedusarom

CchOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAOUJUXCAL.

OO1enue:

e BOCIPUHUMATH U (OPMYIHPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHSIMHU
Y MEJISIMHA OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUS
3a7]a4M, KOMMEHTHPOBATh MOJYYECHHBIN PE3YIIbTAT;

B X0J1e 00CYXKIEHUS 3a/1aBaTh BOINPOCHI MO CYIIECTBY O0CYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoil 3a1a4m, BbICKa3bIBaTh UJECH, HAIICJICHHbIE HA TTOUCK
pELICHUS; COMNOCTABIIITh CBOM CYXKIECHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB Juajiora, oOHapy>KMBaTh pa3jiM4Me€ M CXOJICTBO MO3ULIUM; B
KOpPPEKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
MPEACTABIATh  PE3yJNbTaTbl  PEICHHMS  3aJaud,  JKCIEPUMEHTA,
WCCIIEIOBAHUS, TIPOEKTA; CAMOCTOSATEIHLHO BEIOMPATh (JOPMAT BHICTYIUICHHSI
C yu€TOoM 3a/1a4 MpPe3eHTAIlUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHuyecTBo:

MOHUMATh U UCIIOIb30BaTh NPEUMYIIECTBA KOMAHIHOW U UHIMBHUYaJIbHOU
paboOThI TIpU pENICHUHM YYeOHBIX 3a/lady; MPUHUMATH IEIb COBMECTHOM
NEATeNIbHOCTH, IUIAHUPOBATh  OPraHU3alMl0 COBMECTHOM  paboOTHI,
pacnpenensTh BHABI paboOT, JOrOBapUBaThCA, OOCYXKIaTh IMpolecC U
pe3ynbTaT padoThl; 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYNIOBBIX (hopMax paboThl (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» M WHBIE); BBINOJHATH CBOK 4YacTh pPabOThl U
KOOPJIMHUPOBATh CBOU JIEUCTBUSA C APYTUMH YWICHAMHU KOMaH/Ibl; OLIEHUBATh
KaueCcTBO CBOErO0 BKJIaJa B OOMMA TPOAYKT TIO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

3) Vuusepcanvuule pezynamusnbie oeticmausi, obecneuusarom popmuposarue
CMBICNIO0B8BIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BRIOUPATh CIIOCO0 perieHus
C y4€TOM HMEIOIITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIICHUHN C YYETOM HOBOM
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TIO3HABaTEIbHOW pediaekcuu Kak OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysbTaTa
pelIeHUsT MaTEMAaTUYECKON 3a/1a4H;

MIPEABUAETH TPYIAHOCTHU, KOTOPBIE MOTYT BOSHUKHYTB IIPU PELICHUU 3aa4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSTENIbCTB,
JTAHHBIX, HAJICHHBIX OITUOOK, BBISBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjibTaTa LEId U YCIOBUSM, OOBSCHATH
IIPUYMHBI JTOCTHXKEHUS WIM HENOCTHKEHUS PEe3yJIbTATOB JESATEIbHOCTH,
HAXOJUTh OMNOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IHHPEJMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBath MNOHATUSAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

IIpuMEHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX MPHU PELICHUU
r€OMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATHIMU: NMAPAIIIETBHOCTh U MEPIEHANKYISIPHOCTD NPSAMBIX
Y IJTIOCKOCTEH.

KnaccupunmpoBaTh B3aUMHOE paCIOIOKEHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JBYIPAHHBIA Yroj, TPaHW JBYTPaHHOrO Yyrija,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOTO YIJia; TpajycHas mepa
JBYTPAHHOT'O yIJIa.

OnepupoBaTh TNOHATHUAMU: MHOTOTPAHHMK, BBIMYKIBIA W HEBBITYKIBIN
MHOTOTPaHHUK, 3JIEMEHThI MHOIOTPAaHHUKA, IPABUIIbHBIN MHOTOTpPaHHUK.

Pacno3naBaTh OCHOBHBIE BHABl MHOTOIPAHHHMKOB (IMHpaMUa; TpuU3Ma,
IPSIMOYTOJIBHBIN TTapajuienenunen, Kyo0).

KnaccudunmpoBate ~ MHOTOrpaHHHMKHM,  BbIOMpass ~ OCHOBaHUS A
Kjaccupukanuu (BbINYKJIblE M HEBBITYKJIbIE MHOTOIPAHHHUKHU; TPABUIIbHBIE
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBbI, TAPAJIJICIICTIUIIC]IBI ).

OnepupoBath MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB.

OOBACHATH MPUHIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/ CIEA0B.

CtpouTh ceyeHUss MHOTOTPAHHUKOB METOAOM  CJIEIOB, BBIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uUryp: Bua
CBepXy, cOOKY, CHH3Y.

PemaTp 3a7aun Ha HaXOXKIAEHUE FEOMETPUUYECKUX BEJIMYMH MO 00pa3uaM Win
QIropuT™MaM, MPUMEHSS] W3BECTHBbIE AHAJUTUYECKUE METOAbl MpPU PEHICHUU
CTaHJIaPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBIYMCIICHUE PACCTOSHUN MEXAY ABYMsI
TOYKaMH, OT TOYKM JIO MpPAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOLIMMHUCS MPSMBIMHU.

Pemate 3a1aun Ha HAXOXKIAECHUE TEOMETPUUYECKUX BEJIIMYMH MO 00pa3liam Uiu
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl MpU PELICHUH
CTaHAAPTHBIX MaTEeMaTUYECKMX 3aJad Ha BBIYUCIEHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMHUCS TPSIMBIMH, MEXKIY NPSIMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYT'PAaHHBIX YTJIOB.

Bbruncasate 00bEMBI U IIIOLMIAAN MOBEPXHOCTENH MHOI'OTPAHHUKOB (TpU3Ma,
NUPAMK/IA) C IPUMEHEHUEM (DOPMYJT; BBIYUCIISATH COOTHOLIEHUS MEXKY IO IMU
NOBEPXHOCTEHN, 00bEMaMu OI0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh MOHATHUAMHU: CUMMETpPUS B NPOCTPAHCTBE; LIEHTP, OChb H
MJI0OCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBATE M HUHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUrypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAaX.

[IpumensTh reoMmeTpuyeckue HaKThl 7151 peHIeHUs CTEPEOMETPUUECKUX 3a/1aY,
MPEAIOIAralouX HECKOJIBKO IAroB PEIICHUs, €CITA YCIOBHS TPUMEHEHUS 3a/1aHbI
B SIBHOU (hopme.

[IpumeHaTs mOpocTEHIIME TPOTPAMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPY PELICHUU CTEPEOMETPUUYECKHUX 3a7aY.

[IpuBoAMTE NpUMEpPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U
YKWA3HU, PACIIO3HABATH NPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MONYy4YEHHBIE 3HAHUS HAa MPAKTHUKE: AHAJIU3UPOBATH PEAJIbHbBIC
CUTyallul W TMPUMEHATh W3YyUYECHHBIC TIOHATUS B IMPOLIECCE IMOUCKA PEIICHUSA
MaTeMaTU4YeCKu CHOpMYyTUpPOBAaHHOW MpPOOJIEMbl, MOJEIUPOBATh pPeaJbHbIE
CUTyallud Ha S3bIKE T'E€OMETPUHU, MCCIENOBaTh TMOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUICCKUX TIOHIATHI B TEOPEM, ammapara ajareOpsl; peraTh
MPAKTUYECKHUE 3a]]a4H, CB3aHHBIEC C HAXOXKIEHUEM T'€OMETPUUECKUX BETUYMH.

11 KJIACC

OnepupoBaTh NOHATHAMU: LUJIMHIAPUYECKAs IOBEPXHOCTh, OOpa3yrouue
WIMHIPUYECKOHN MOBEPXHOCTH; LIMIIMHP; KOHUYECKask MIOBEPXHOCTb, 00pa3yroume
KOHMUYECKOM MOBEPXHOCTH, KOHYC; cpepruuecKasi IOBEPXHOCTb.

PacrioznaBaTh Tena BpaiieHus (LUIUHAP, KOHYC, cdepa U map).

OOBACHITH CITOCOOBI TTOTYYEHHUSI TEJI BPAIICHHUS.

KnaccugpuumpoBaTs B3aMMHOE pacioioKeHue cepbl U MIIOCKOCTH.

OnepupoBath MOHATUSMMU: IAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIOS;
1apOBOM CEKTOP.

Bbruncnasate 00BbEMBI M IUIOUIAAM  TNOBEPXHOCTEH TEN  BpalICHUS,
reOMETPUYECKUX TeJ C IPUMEHEHHEM (HOpMYyIL.

OnepupoBath NOHATUSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy U ONMUCAHHBIH
okoiio cepsl; cepa, BiucaHHasi B MHOTOTPAHHUK WJTU TEJIO BPAIICHUS.

Bb4nCasATE COOTHOLIEHUS MEXIY IUIOAASIMH MOBEPXHOCTEN M 00BbEMaMU
NOIO0HBIX TEll.

N300paxaTts u3yyaemble (QUTYppl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIOHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0ObEMHBIX
¢buryp: Bu1 cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHHUS.



W3BnekaTh, WHTEPIPETHPOBATH MW MPEoOpa3oOBBIBATh WHGOPMAIUIO O
MPOCTPAHCTBEHHBIX F'€OMETPUUYECKUX (DUrypax, MpeACTaBICHHYIO Ha YepTexXax U
PUCYHKAaX.

OneprpoBaTh MOHATHUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [E€WCTBHUS CHOXKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHUS BEKTOPA Ha YUCIIO, OOBSACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJJalO0T.

[IprMeHATH MpaBUIIO ApaJUIEICIIUIIEAA.

OneprpoBaTh NOHATUAMU: J€KAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOpPA, YIOJI MEXKIY
BEKTOPAMHU, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonuts cymmy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOI MEXKAY
BEKTOPAMH, CKaJIAPHOE IPOU3BEICHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumensTh reomeTpuueckue GakThl AJIs pEHICHUS] CTEPEOMETPUIYECKUX 3a/1ad,
MPEAIOIATAIIMX HECKOJIBKO IArOB PELICHUS, €CIIA YCIOBHS IPUMEHEHHUS 3a]1aHbI
B IBHOU (hopme.

Pemate mpocreiinine reoMeTpuyecKkue 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemarp 3amaum Ha [I0Ka3aTeNbCTBO MAaTEMAaTHYECKHMX OTHOLIEHUM U
HAXO0XKJICHUE T€OMETPUYECKUX BEJIMYHUH 0 00pa3liaM WU aaropuTMam, NpUMEHss
W3BECTHBIE METOABI PU PEUICHUU CTAHIAPTHBIX MAaTEMAaTHUECKUX 33/1a4.

[IpumenaTs mOpocTedIMe OPOrPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKUX 3a7a4.

[IpuBoAMTE NpUMEPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HH, pACIIO3HABATH IPOSIBIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpumeHATh MONy4YEHHbIE 3HAHUS HAa IPAKTHUKE: AHAJIU3UPOBATH DPEAJIbHBIC
CATyallul W TMPUMEHATh HW3YUYECHHBIE IOHATUS B NPOLIECCE IMOUCKA PEUICHUS
MaTeMaTU4YeCKu CHOpMyTUpPOBAaHHON MpOOJIEeMbl, MOJIEIUPOBATH pPeaJbHbIE
CUTyalldd Ha S3bIKE T'E€OMETPUHU, MCCIENOBaTh TMOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI B TEOPEM, ammapara ajareOpsl; peraTh
MPAKTUYECKHUE 3a]]a4H, CBSI3aHHBIEC C HAXOXKICHUEM IT'€OMETPUYECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC
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Ne HanmenoBanue pa3iesioB U TeM DJIeKTpOHHBIe (HH(]POBHIE)
Kontpoabusie | IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTbI
1 BBenenue B cTepeoMeTpuio 10 https://m.edso0.ru/C503R7VIP
IT .
2 PIAMBIC H TIOCKOCTI B HIPOCTPaHeTbe . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapaienpbHOCTh NPAMBIX U INIOCKOCTEN
I1
3 epneHm/niynst HOCTD HPAMBIX H 12 https://m.edsoo.ru/V6I1APUCD
IUIOCKOCTEN
VYTIbl MEXAY OPSIMBIMH U INTIOCKOCTSIMHU 10 https://m.eds00.ru/R3SMETBTQ
5 MHoTOrpaHHUKH 11 https://m.edsoo.ru/XPW9U5FB2
6 OO6BEMBI MHOTOTPAaHHUKOB 9 https://m.edso00.ru/010FX2SJB
I1 :
7 OBTOPCHIIC: CCHCHIDL, PACCTOAMI 1 4 1 https://m.edsoo.ru/L1IAAMHO3D
YTJIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[NPOIT'PAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

KoanuectBo yacos
HaumeHoBaHue pa3iesioB 4 TeM duaekTpoHHbie (undpoBbie)
Ne n/m Konrpoububie | IlpakTHueckue
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoThbI
Tena BpateHus 12 https://m.edsoo.ru/HYOWQL5KQ
OOBEMEBI TEN ) 1 https://m.edso00.ru/B9ORVIYC9
B
3 CICTOPAL M XOOP/NIHATEL B 10 1 https://m.edso00.ru/ANCLAGOMF
MIPOCTPAHCTBE
I1 6006
4 OBTOPEHIE, ODOBIIEHHE, 7 1 https://m.eds00.r/DORV3P725
cucreMaTtu3lanus 3HaHUN
OBILIEE KOJIMYECTBO YACOB I1O0 34 3 0

[TPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KonTtpoabHsbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Hara
H3Yy4eHH s

DJIeKTpOHHBIe NN (ppoBbIE
o0pa3oBaTe/bHbIC PeCypChl

OCHOBHBIE TOHATHS
CTEpEOMETPUH: TOUKA, MpsimMas,
IUIOCKOCTB, TPOCTPAHCTBO.
[IpaBuna n300pakeHus Ha
PpHUCYHKaX: U300pakeHUS
IIJIOCKOCTEM, IapajuleIbHbIX
OPSMBIX (OTPE3KOB), CEPEIUHbI
oTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

[TonsTHsA: nepecekaromuecs
IUIOCKOCTH, NIEPECEKAIOITUECS
npsiMas U IJI0CKOCTh

https://m.edsoo.ru/NR6VJY CGK

Iloasarus: MEPECCKarOIIeCA
IIJIOCKOCTH, IIEPECCKAIOIIUCCA
npamas u miI0CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HAKOMCTBO C
MHOTOT'PaHHUKAMH,
N300pakeHNEe MHOTOTPAaHHHUKOB
Ha pUCYHKax, Ha
HpOGKI_[I/IOHHBIX qepTexcax

https://m.edsoo.ru/KMUQPILLO

HauanbsHbie cBeneHus o Kyoe u
MUpaMuje, UX pa3BEPTKU U

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

moaenu. Ceuenns
MHOTOT'PaHHUKOB

HauanbHbie cBeeHus 0 KyOe u
nUpamMu/e, uX pa3BEPTKH U
monenu. CeueHus
MHOFOFpaHHI/IKOB

https://m.edsoo.ru/IMQ3AJ3S5

ITonstre 00 aKCMOMATUIECKOM
MOCTPOCHUHU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHU U
CJIICJICTBHS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

ITonsTre 00 aKCHOMATUIECKOM
MIOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIIEJICTBHS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

Tlousarre 06 akcCHOMaTUYECKOM
MOCTPOEHUHU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHS U3 HHUX

https://m.edsoo.ru/YPKS5MLJL

10

TlousaTtre 06 akCHOMaTHYECKOM
MOCTPOEHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHS U3 HHUX

https://m.edsoo.ru/I3A98J6Z79

11

B3aumHoe pacrnionoxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKaromumecs,
napajuieJbHbIE U
CKPEIIMBAIOIINECS MPSIMbIE

https://m.edsoo.ru/lUIW8KR5Q

12

[TapamiensHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

https://m.eds00.ru/CS9VLQOLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

rapajuieNIbHbIE IPSMbIE B
IIPOCTPAHCTBE; MapaJUICIbHOCTD
TPEX NMPSAMBIX

[NapannenbHOCT MPSAMBIX U
TUTOCKOCTEH B MTPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapamiensHOCTh NPSMON U
TUTOCKOCTH

14 YTIIbI C CORAMPABIICHHIMH https://m.edsoo.ru/LLIAVHVBW
CTOpPOHAMH
%

15 PO MEALY TIPAMBIMIL B https://m.edso0.ru/K GIMBOEUK
IPOCTPAHCTBE
\%

16 PO MEALY TIPAMBIMI B https://m.edsoo.ru/24LVWH9V8
POCTPAHCTBE
IT i:

17 APATLIETILHOCTS II0CKOCTER https://m.eds00.ru/BUSTQOHZT
napajuIeNIbHbIC TIIOCKOCTH
Coii

18 ponctsa 13ap AICTBHPIX https://m.edsoo.ru/OKQQK2ABA
TUTOCKOCTEH
[IpocTreiimue

19 MPOCTPAHCTBCHHEIC GHTYPE! Ha https://m.edsoo.ru/MRT13XP79
TUTOCKOCTH: T€Tpadip, KyO,
napasuieNenumne/

20 [TocTpoenue ceueHuit https://m.edso0o.ru/DISAX05J8

21 [ocTpoenne ceuenuit https://m.eds00.ru/20GC3ZP9P
Kontponsnas pabota o teme
HH

22 DAMBIC 1 TIOCKOUTH B https://m.edso0.ru/BI1405QJEB

npoctpancTse. [lapamiensHOCTh
IPSIMBIX U TUIOCKOCTEH"



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB

23

[lepnenquKyIsIpHOCTD MPAMOMN
U TUIOCKOCTH:
NEPIEHAUKYIIAPHBIE TIPSIMBIC B
IIPOCTPAHCTBE

https://m.edsoo.ru/RN45YBO8R

24

[Ipsimble mapaienbHbIE U
NEPIECHINKYIISIPHBIE K
MJIOCKOCTH

https://m.edsoo.ru/32MXRZDDL

25

[Ipsimble mapamiensHbie U
NEePIEeHINKYISIPHBIE K
IUIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak nepneHAuKyIIpHOCTH
IIPSIMOM U IUIOCKOCTHU

https://m.edsoo.ru/DC41W6K14

27

28

[Tpu3Hak neprneHAuKyIIpHOCTH
IPSMOM U TIOCKOCTH

Teopema o npsimoit
NEPIEHIUKYIAPHON TNIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o nipsimMoi
NePNEHANKYISIPHOHN TUIOCKOCTH

https://m.edsoo.ru/81R5KU5RJ

30

Teopema o npsimoit
NEPIEHAUKYJIPHOHN IUNIOCKOCTH

https://m.edsoo.ru/HEFKNPKZ7T

31

[leprieHUKYIIAp U HAKIOHHBIE:
PacCTOSHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSIHHE OT
IIPSIMOM 10 IIJIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

IlepnienquKynsp U HaKJIOHHBIE:
pPacCTOsIHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSIHHAE OT
IPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/AD6RCACRA



https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA

33

[lepnenauKynsp U HaKJIOHHBIE:

PAaCCTOAHUC OT TOUKHU 0O
IJIOCKOCTH, PACCTOAHUC OT
l'IpSIMOfI J0 IIIIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[leprieHUKyNISAp U HAKIOHHBIE:

PaCCTOAHUEC OT TOUKHU O
IMJIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IIIIOCKOCTH

https://m.edsoo.ru/6P5BVV34R

35

VYTIbl B IPOCTPAHCTBE: YTOI
MEXy MPSAMOI1 U MIIOCKOCTHIO

https://m.edsoo.ru/PSEFIXUALI

36

JIByrpaHHBIN yroJl, TMHEHHBINA
yroJ ABYIPaHHOIO yIJia

https://m.edsoo.ru/6R4A0EOMD

37

38

JIByrpaHHBIN yroj, JUHEHHbBIN
yToJ IByrPaHHOIO yrIjia
[lepnenauKynsipHOCTH
IJIOCKOCTEM: PU3HAK
NEePHEHANKYIIPHOCTH IBYX
IJIOCKOCTEMN

https://m.edsoo.ru/ML0ZZYZC7

https://m.edsoo.ru/YRQDSM9INH

39

[lepnenukynsipHOCTH
IJIOCKOCTEN: MPU3HAK
MEPIECHAUKYISIPHOCTH ABYX
IJIOCKOCTEMN

https://m.edsoo.ru/DY2AF84T2

40

[leprieHAUKYISIPHOCTH
IJIOCKOCTEM: MMPU3HAK
NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEN

https://m.edso0.ru/TS8OAINH2

41

Teopema o TpEx
NEPIEHIUKYIApaX

https://m.edsoo.ru/OW5LZ1RVZ



https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ

42

TeopeMa o TpEx
HEPIEHINKYIISIpax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
HepHEeHINKYIpax

https://m.edso0.ru/OWG81WDV3

44

KoHTponbHas paboTa mo TeMam
"TleprnieHAUKYIIPHOCTD MPSIMBIX
U Tiockocte" u "Yribl Mexay
MNPSIMBIMH U TIIOCKOCTAMU"

https://m.edsoo.ru/VOXABPOPB

45

[TonaTre MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOTOTPaHHUKA, BBITTYKJIbIC U
HEBBIMYKIIbIE MHOTOTPaHHUKY;
pa3BEpTKa MHOTOTpaHHHUKA

https://m.edsoo.ru/L5FTEZ8QX

46

[Tpusma: N-yronapHas npusMa;
TpaHu ¥ OCHOBAHUS MPU3MBI;
npsiMasi U HaKJIOHHAs! TPU3MBbI;
OOKOBas U MOJTHASI TOBEPXHOCTh
MPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
IIPSIMOYT OJIBHBIN
napajuieJIienumne;s] 1 ero
CBOMCTBA

https://m.edsoo.ru/ITCOB1WIO

48

[Impamupa: N-yromapHas
nMpamMuia, TpaHd ¥ OCHOBaHHE
UpaMU/Ibl; OOKOBas U TOJIHAS
HOBEPXHOCTh MUPAMMU/IBI;
NpaBUiIbHAS U yCeUEHHas
nupamuia

https://m.edsoo0.ru/ITOFX00PA



https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA

49

HpaBI/IJIBHBIe MHOT'OI'paHHUKHU
IMMOHATHUEC IIPABUIIBHOT'O
MHOTOT'paHHHKA; PaBUIIbHAS
IpU3Ma U MpaBUIIbHAsS
NUpaMua; IpaBUIbHAS
TpeyrojibHas MUpaMuIa 1
IPABWIBHBIA TETpa’ap; KyO

https://m.edsoo.ru/LWNGFZTWE

50

[pencrapneHue 0 MPaBUIBHBIX
MHOTOTpaHHHKaX: OKTadIp,
JOJICKAdIP U UKOCAdIP.

https://m.edso0.ru/06SHO02IDD

51

CumMmMeTpHs B IPOCTPAHCTBE:!
CUMMCTPUA OTHOCHUTCIIBHO
TOYKH, IPSIMOH, TNIOCKOCTH.
OneMEeHTBI CHMMETPHH B
nupamuaax,
napajuiesenunenax,
IMMPpaBUJIbHBIX MHOI'OI'PaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Beruncienue 31eMEeHTOB
MHOTOT'PaHHUKOB: PEOpa,
AuaroHaliv, yriibl

https://m.edsoo.ru/EUP4AMN760

53

[Tnomanas 60KOBOI
MOBEPXHOCTHU U TOJHOMN
MOBEPXHOCTH MIPSIMOM TIPU3MBI,
IJIOIIAab OCHOBAHHMI, TeOpeMa
0 OOKOBOI OBEPXHOCTHU
IIPSIMOM TIPU3MBI

https://m.eds00.ru/SQY9XSIL6

54

ITnomane 60KOBOM
MIOBEPXHOCTH M IIOBEPXHOCTH
MIPABHIILHOM MTHPAMUIBI,

https://m.edsoo.ru/R22FHBG60



https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O

Teopema O IIJI0Mmaau OOKOBOM
IIOBEPXHOCTU YCEUEHHOU
TUPAMUTBI

KonTponbhas paborta o teme

55 1 https://m.edsoo.ru/VHYNJQMQD
"MHororpaHHuku"
56 [onsitue 06 00BEME 1 https://m.edso0.ru/GM1LC394G
57 O0BEM nupamMuIbl 1 https://m.eds00.ru/B307P8WTC
58 O0BEM TUpaMUIbI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM TUpaMuIBI 1 https://m.edsoo0.ru/RZ8BITMU9
60 O0BEM UpamMuIbI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O0BEM npu3MbI 1 https://m.edsoo.ru/YEQP63ZD4
62 OO0BEM ITPU3MBI 1 https://m.edsoo.ru/BA6EMRRGE
63 O0BEM TPU3MBI 1 https://m.edsoo.ru/FIMQWEKFT
64 KOHTPOHBHM padora no Tewe 1 https://m.eds00.ru/23S50180N
"O0BEMBI MHOTOTPAHHUKOB"
[ToBTOpenue, 06061eHNE
65 CHETCMATHEAIITT SHAHMH. 1 https://m.eds00.ru/KXTOCIOIG
[ToctpoeHue ceuenuii B
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE
CUCTeMAaTH3AIIVsI 3HAHUH.
Brrunciienue paccTosHUIA:
66 MEXY ABYMSI TOUKaMHU, OT 1 https://m.edsoo.ru/HKP613JUC
TOYKH JI0 TIPSIMOM, OT TOYKH O
TUTOCKOCTH, MEXITY
CKPEIIMBAOIIMMHUCS TTPSIMBIMH
67 Hrorosast koHTpoONIbHAsI paboTa 1 https://m.edsoo.ru/KB3EKOA9U



https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U

[ToBTOpenue, 06061eHNE
CUCTEMaTH3als 3HAHUH.
Boluucnenue yrios: Mexy

68 CKPEIIMBAIOIIUMHUCSA MTPSIMBIMH, 1 https://m.edso00.ru/X7CJU5LO0
MEK1Y MPSIMOU M TUIOCKOCTEIO,
JIBYIPaHHBIX YIJIOB, YIJIOB
MEXy TUTOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOITPAMME



https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne
n/n

Tema ypoka

KoiunuyecTBo 4acoB

KouTpoanHbIe
Bcero P
padoTsI

IIpakTnyeckue
padoTsI

Jara
HU3yUYeHust

JJIeKTPOHHBIE LU (PPOBbIE
o0pa3oBaTe/bHbIE pecypchl

Cdepa u map: neHTp, paamnyc,
JaMeTp; TUIOMIAIb
MIOBEPXHOCTHU Cepsl

https://m.edsoo.ru/TW8Z59CHJ

Bzanmuoe pacronoxenue
chephl U IITOCKOCTH;
KacaTeJbHasl TIOCKOCTh K
cdepe; omanb chepsl

https://m.edsoo.ru/'YCMWC4M3I

N300paxkenue cgepsl, 11apa Ha
wiockoctu. CeueHus mapa

https://m.edso0.ru/QDCF8UGXE

Hunmuaapuyaeckas
MOBEPXHOCTh, 00pa3yroIue
LMJIMHIPUYECKON
MOBEPXHOCTH, OCh
HAJIMHIPAYECKOMN
MOBEPXHOCTHU

https://m.edso0.ru/8516BBEO7

[unmueap: ocHOBaHUSA U
0OOKOBast MOBEPXHOCTb,
oOpazyromas 1 0Ch; IJIOMA b
OOKOBOI M MOJIHOM
MOBEPXHOCTHU

https://m.edsoo.ru/\W0JR979V9

N300parkeHne nuinHapa Ha
miockocTh. Pa3BépTra
wnHapa. CeyeHus HIMHIpa

https://m.edsoo.ru/OY MSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

(TII0CKOCTBI0, MapalIebHON
WM TIEPICHIUKYIISPHOM OCH
UUJIUHAPA)

Konnueckast moBepXHOCTb,
oOpazyromye KOHnYeCKOU
MMOBEPXHOCTH, OCh M BEPIIIMHA
KOHMYECKOW IMOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6GR

Konyc: ocHOBaHME U BepIlIMHA,
oOpasymolnas U 0Ch; IJIOMIAIb
OOKOBOI M MOJIHOM
IIOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

Y ceu€HHBIN KOHYC:
o0pasyroliye 1 BbICOTa;
OCHOBaHMA U OOKOBast
MMOBEPXHOCTh

https://m.edso0.ru/80VNITU20

10

N300pakeHne KoHyca Ha
miockoctu. PazBépTka koHyca.
Cedenus KoHyca
(TUTOCKOCTHIO, TapaLICIbHON
OCHOBAHHUIO, U IJIOCKOCTHIO,
IPOXOJALIEH Yepe3 BEPUIMHY)

https://m.edsoo.ru/OPVICKUYU

11

KomOunanus Ten BpamieHus u
MHOTOT'PaHHUKOB

https://m.edsoo.ru/4AVHGTY X8F

12

MHOrorpaHHuK, ONMMCaHHbBIN
0KO0JI0 cepsr; chepa,
BIIMCAHHAsl B MHOTOTPaHHUK
VI B TEJIO BpaIllCHUS

https://m.edsoo.ru/RMYY1STLP



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP

13

Tlougarue 00 00BEME.
OCHOBHEBIE CBOMCTBA 00HLEMOB
TeN

https://m.edsoo.ru/ACENHGLOZ

14

OO0BEM IMIMH]PA, KOHYCA

https://m.edsoo.ru/\W8TGN5Z99

15

O0BEM 1Iapa 1 wIomaIh
cepsr

https://m.eds00.ru/G7TAYCMITT

16

ITogo0OubIC Tena B
npoctpancTBe. COOTHOIICHHS
MEXAY TUIOMAIMHA
MOBEPXHOCTEN, 00bEMAMU
IIOOOHBIX TEI

https://m.edsoo.ru/4ANO4FYUUX

17

18

KonTponbhas pabora no
temaM "Tena Bpamienusa" u
"O0bemsbl TET"

BekTtop Ha mmockocTH U B
MPOCTPAHCTBE

https://m.edsoo.ru/KCOMHJ5SWW

https://m.edsoo.ru/AQ405SB7C

19

CrnoxeHune ¥ BbIUUTaHNE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOKEHUE BEKTOPa HA YUCJIIO

https://m.edsoo.ru/4AH7PLGBI1

21

PasnosxeHue BekTopa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBwio mapannenenunena

https://m.edsoo.ru/NZSOLFWN1

22

Pemienue 3asa4, CBI3aHHBIX C
IPUMEHEHHUEM IIPABUII
JNEUCTBUM C BEKTOPAMU

https://m.edsoo.ru/73F23EPU5S

23

KoopanHatHO-BEKTOPHBIN
METOJ IIpU PELIEHUN
reOMETPUUECKUX 3a/1a4

https://m.edsoo.ru/BBI1139Z27U



https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U

24

[IpssmoyronbHas cucrtema
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocrenimue 3agauun B
KOOpAMHATaX

https://m.edso0.ru/X9TSDNSQ3

25

VYros Mexay BEKTOpaMH.
CkansspHO€ NpOU3BEIEHNE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Brranciaenue YIJI0B MCKIAY
IMPAMBIMH U IJIOCKOCTAMHA

https://m.edsoo.ru/EGRV3NF84

27

KonTtponsHas pabota o teme
"BeKTOopsl M KOOPINHATHI B
npocTpaHcTBe"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEeHME, 0000IIEHNE 1
CHCTeMaTH3alrs 3HaHUM.
OcHoBHBIE PUTYPHI, PAKTHI,
TEOpEMBI Kypca IIIaHUMETPUN

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpEHME, 0000IIEHNE 1
CHUCTeMaTH3alrs 3HAHUI.
OcHoBHBIE PUTYPHI, PAKTHI,
TEOpPEeMBI Kypca IUIaHUMETPHH

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEHME, 0000IIEHNE 1
cucTeMaTH3aIHsI 3HAHWM.
3aauy MIaHUMETPUU U
METOJIbI UX PEIICHHS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpenue, 06061mEeHNE 1
CUCTEeMaTH3allHs 3HaHUH.
3aaun MIaHUMETPUHU U
METOJIbI MX PEIICHHUS

https://m.edsoo.ru/FG4PJN2IF



https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF

[ToBTOpenme, 0600IIEHNE 1
CHCTeMaTH3alrs 3HaHUM.

32 1 https://m.edsoo.ru/ZY6BYLY7W
OcHoBHBIE QUTYPHI, PAKTHI,
TEOpPEMBI Kypca CTepeOMETPHH
"

33 TOroBas KOHIpoILHAs 1 https://m.edso0.ru/VP8CXOCA4C
pabota
[ToBTOpenwue, 060061IeHNE 1

34 . 1 https://m.edso0.ru/70QSTDCAP
CUCTeMAaTH3aIHsI 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KJIACC
Kon .
IIpoBepsiemblie npeAMeTHbIE Pe3yabTATHI 0CBOEHHS OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 001ero o0pa3zoBanus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSMU: TOUKA, IPSIMAas, INIOCKOCTh
29 [TpuMeHsATh aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX MIPU PELICHUU
' reOMEeTPHUYECKUX 3a7a4
23 OnepupoBaTh MOHATUSAMU: MApPAIEIBHOCTh U MHEPIEHIUKYISIPHOCTD
' MPSMBIX U IJIOCKOCTEN
24 KnaccudumpoBaTs B3aMHOE pacToOKeHUE MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBaTh MOHATUAMU: IBYTPAHHBINA YT OJI, TPAHU JBYIPAHHOTO YTJIa,
7.5 peOpo JABYTpaHHOTO yria, JMHEHHBIA Yroia JBYTPaHHOTO YIJa,
rpajycHas Mepa JABYTPaHHOTO yria
OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBIMYKIIBI U HEBBITYKIIBIH
7.6 MHOTOTpaHHUK, AIIEMEHTBI MHOTOTpaHHHKA, MPaBUIIBHBIN
MHOTOTpaHHUK
2 Pacrnio3HaBaTh OCHOBHBIC BU/IBI MHOTOTPAaHHUKOB (MHpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapaJIeIeTuIe] ], KyO)
KnaccudunupoBaTh MHOTOTPaHHHUKH, BBIOMpAs OCHOBAaHHS IS
28 kinaccuukanuu  (BBIIYKJIBIE W HEBBITYKJIBIE  MHOTOTPAaHHUKH,
' MpaBWIbHBIE MHOTOTPAHHUKH, TPSMbIE ¥ HAKIOHHBIC TPU3MBI,
napasieIenune/Ibl)
29 OnepupoBaTh  NOHATUSAMM:  CEKyIlas  IUIOCKOCTb,  CEUYCHHE
' MHOTOTPAaHHUKOB
210 OOBACHATH TNPUHIMIBI TOCTPOCHUS CEUEHUH MHOTOTPaHHHKOB,

HCIIOJIB3Ys METOA CJICI0B




7.11

CTpouTh ce4eHHs] MHOTOIPAHHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH
(BBIHOCHBIE) IIJIOCKME YEPTEXKH U3 PHUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemrats 3aJlaur Ha HAXOKACHHUEC rCOMCTPHUICCKUX BCIIMYNH 110 06pa3uaM
WK aJIrOpUTMaM, MPUMCHASA U3BCCTHLIC AHAJIUTHYCCKUC MCTOABI IIPU
peuicH CTAaHAAPTHBIX MATCMATUUYCCKUX 3a4a4 Ha BBbIYHUCJICHUC
paCCTOﬂHI/Iﬁ MCKAY ABYMS TOUYKaMH, OT TOYKH JO HpHMOﬁ, OT TOYKH OO0

IJIOCKOCTH, MECKAY CKPCIINBAIOIIUMUCH ITPAMBIMHA

7.13

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKHUX BEJTUYHH 1O 00pas3iam
WU aJITOPUTMaM, TIPUMEHSSI M3BECTHBIC aHATMTUYECKHE METOIBI TPH
pElIeHUU CTaHAAPTHBIX MaTeMAaTHYECKUX 3a/1a4 Ha BBIYHUCICHUE YIJIOB
MEXy CKPEITUBAIOIIMMHUCS TPSIMBIMH, MEXITY TMPSIMOM U TUIOCKOCTHIO,

MCXKAY IIIOCKOCTAMU, IBYI'PAHHBIX YTJIOB

7.14

Boruucisate 00bEMBI M TUIOHIAAM TMOBEPXHOCTEH MHOTOTPAaHHHUKOB
(mpusma, mnmpamuga) C OpUMEHEHHEeM  (GOpMYJ,  BBIYHCIATH
COOTHOIICHHS MEXKTY TUIOIIA IMHU MIOBEPXHOCTEH, 00bEMaMU MOTOOHBIX

MHOT'OT'paHHUKOB

7.15

OHepI/IpOBaTb MOHATHUAMU: CUMMETPUA B IIPOCTPAHCTBE, LECHTP, OCh U

IIJIOCKOCTh CUMMETPHHU, HEHTP, OCh U IIJIIOCKOCTh CUMMCETPHUN (le"ypBI

7.16

W3Bnekatp, npeoOpa3oBbIBaTh U HWHTEPIPETUPOBATH MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MpPeICTaBICHHYIO Ha

YepTe)kKax U pUCYHKAX

7.17

[TpumensTh reoMeTpudeckne (HakThl Il PEIICHNUs] CTEPEOMETPUIECKIX
3a/1a4, MPEeANoaraloluX HECKOIbKO I1aroB pELICHUs, €CIU YCIOBUs

MIPUMEHEHHUS 33/1aHbI B SBHOU (hopMe

7.18

IIpumeHsATs mpocTelIne IPOrpaMMHBIE CPEACTBA M JIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX

3aaad

7.19

[TpuBoUTH NpUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B PUPOJE U

KHU3HH, PACIIO3HABATh IMMPOABJICHUC 3aKOHOB I'COMETPUHN B HCKYCCTBC

7.20

IIpumeHsATh TONy4eHHBIE 3HAHUSA HA NPAKTUKE: AHAIW3UPOBATH
peanbpHble CUTYyallUM W IPUMEHATh HW3YyYEHHBIE NOHATHS B IPOLECCE
MOMCKA pEIIEHUsT MaTeMaTU4ecku Cc(OPMYIUPOBAHHON NpPOOIEMBI,
MOZCJIMPOBATh PEajIbHbIE CUTYallMH Ha S3bIKE T€OMETPUHU, UCCIIEA0BATh

MOCTPOCHHBIC MOACIIN C UCITOJIb30BAHHUECM I'COMETPUUCCKUX MOHATUN U




TeopeM, arrmapara aareOpbl, pemaTh IPaKTHIECKUE 3a1a4H, CBSI3aHHbBIE

C HAXOXKACHUCM I'€COMETPUICCKUX BCIINYNH

11 KJIACC
Kon "
IIpoBepsiemble npeAMeTHbIE Pe3yIbTAThI 0CBOCHHS OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTeILHON MPOrpamMMbl CpelHero 001ero 00pa3zoBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBatb HOHATUSAMMU: WINHAPUYECcKas IIOBEPXHOCTH,
6.1 o0pasylomye HWINHAPUYECKON MOBEPXHOCTH, LMWIMHIP, KOHUYECKas
' MIOBEPXHOCTh, OOpa3yloIMe KOHUYECKOM IOBEPXHOCTH, KOHYC,
chepuyeckas MoBepXHOCTh
6.2 PacnioznaBats Tena BpaieHus (IIIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYESHHUS TeJl BPALCHHUS
6.4 KnaccuduuupoBaTb B3auMHOE pacoyiokeHne cepbl U MIOCKOCTH
OnepupoBaTh MOHATHAMHU: IIAPOBONH CETMEHT, OCHOBaHHME CETMEHTa,
6.5 BBICOTAa CETMEHTA, LIIApOBOH CJIOM, OCHOBAaHHME ILIAPOBOTO CJIOSI, BHICOTA
LIapOBOTO CJI0, IIAPOBOM CEKTOP
6.6 Bbraucnarte 00BbEMBI M TUTOMAAM TIOBEPXHOCTEH TN BpalleHHs,
' TE€OMETPUYECKUX TEJI C PUMEHEHUEM (POpMYyIT
OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHUK, BIHMCAaHHBIA B chepy H
6.7 OIMCAHHBIN OKOJIO cdeprl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BpaIlEHUs
6.8 BbIUnCIATE COOTHOLIEHHS MEXAY IUIOMIAJAMHU IOBEpXHOCTEH U
. 00BbEMaMU MOT0OHBIX TET
6.9 N300paxkaTh n3yyaemble GUTYpHI OT PYKH U € IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIoHATE (BBIHOCHBIE) TIIOCKHE YEPTEXH M3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYpP: BUJ CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS Tel
BpAICHUS
W3BnekaTb, MHTEPIPETUPOBATh U MPeoOpa3oBbIBATh MHPOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUYECKHX (Urypax, MpEACTABICHHYIO Ha

YepTekax U pUCyHKax




6.12

[TpumensaTs reomerpuyeckne GakThbl Il PEIICHUS CTEPEOMETPHUUECKUX
3a/1a4, MPEAIONaraluX HECKOJIBKO IIarOB PEIICHHs, €CJIH YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

6.13

OHCpHpOBaTL NIOHATHUCM: BEKTOP B IPOCTPAHCTBC

6.14

BrimmonaaTs I[GflCTBPISI CJIOKCHUA BCKTOPOB, BBIYUTAHHA BCKTOPOB H
YMHOXKCHH BEKTOpa HA 4YHCIIO, O6’I)HCH5[TB, KaKMMH CBOMCTBAaMU OHH

00J1a1aroT

6.15

HpI/IMCHHTB MMpaBHJIO MapaJuICICHUIICAa ITPHU CIIOKCHHUU BEKTOPOB

6.16

OnepupoBaTh MOHATHSAMU: JEKAPTOBBI KOOPIUHATHI B MPOCTPAHCTRE,
BEKTOp, MOIYJIh BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YIoJl MEXIy BEKTOpaMH, CKaJIIpHOE TPOU3BEJCHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPLI

6.17

Haxoauth cymMMy BEKTOpPOB M NMPOU3BEACHHE BEKTOpA Ha YMCIO, Yroj
MEX1y BEKTOpaMH, CKaJSIpHOE MPOU3BEACHUE, PACKIAIBIBATH BEKTOP

110 ABYM HCKOJIUJIMHCAPHBIM BCKTOpaM

6.18

3aznaBatrh IJI0OCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT

6.19

Pemrate HpOCTCfIH.IHG TCOMETPUUCCKHUE 3ala4ynd Ha IPUMCHCHHE

BCKTOPHO-KOOPAHWHATHOI'O ME€TOda

6.20

Pemrate 3aJadru Ha J0Ka3aTCJIbCTBO MAaTCMAaTHMYCCKUX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPHICCKUX BEIUYHH I10 06pa3uaM WA aJITOPpUTMAaMm,
IIPpUMCEHSA HN3BCCTHBIC METOJbI opu  pCHICHUU CTaHAAPTHBIX

MaT€MaTU4YCCKHUX 3aJa4

6.21

HpI/IMCHHTB HpOCTGﬁH.IHC NporpaMMHBIC CPCACTBA U JJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMbI IPpU PCHICHHUU CTCPCOMETPUUCCKHUX

3aaa4

6.22

HpI/IBOI[I/ITL IPpUMEPBI MATECMATHYCCKUX 3aKOHOMepHOCTeI71 B I[IpUPOAC U

JKHU3HU, PACIIO3HABATH IPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATh MONy4YEHHBIE 3HAHMS Ha IPAKTUKE: aHAIU3UPOBATh
peabHble CUTYallud U NPUMEHATh MU3YUYECHHBIE IOHATHUS B IIPOLIECCE
MIOUCKA pELIeHHUs MaTeMaTHYecKd C(HOpMyIHMpPOBAHHOW MPOOIEMBI,
MOJIEIIMPOBATh PEAIbHBIC CUTYallMH Ha 3BIKE TE€OMETPUH, HCCIIEI0BATh
IIOCTPOCHHBIE MOJIEIIU C UCIIOJIb30BAHNEM F€OMETPUUECKUX MTOHATHI U
TEOpeM, almnapaTa aareOpsl, pelarh NpakKTUYecKe 3a/1a4l, CBI3aHHbIE

C HAXOXXACHUEM I'€OMCTPHUICCKUX BEJIIMYUH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE NOHATHUA cTepeoMeTpuH. Touka, mpsmMas, IIOCKOCTb, IIPOCTPAHCTBO.
[lonsiTne 00 aKCHMOMAaTHYECKOM IIOCTPOCHHH  CTEPEOMETPUHM:  AKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3auMHoe pacnonokeHue NOpSMBIX B IPOCTPAHCTBE:  IEPECEKAIOIIHECH,
napajuleNibHble U CKpenuBarommecs mnpsmble. [lapaminensHOCTh MOpPAMBIX U
IUIOCKOCTEH B  MPOCTPAHCTBE: MapajuieJbHble MpsMble B IPOCTPAHCTBE,
MapajIeNIbHOCTh TPEX MPSAMBIX, MapaieIbHOCTh MPSAMON U IJIOCKOCTH. YTUIBI C
COHAIIpaBJICHHBIMU CTOPOHaAMM, Yrojad MCKIAY MNOpsAMBIMA B MPOCTPAHCTBE.
[TapannensHOCTB TJIOCKOCTEM: napayieIbHbIE IJTOCKOCTH, CBOICTBa
nmapajuIeNIbHBIX —TUIOCKOCTeH. [Ipocreiimvie MpOCTpaHCTBEHHBIE (HUTYpHI Ha

IUIOCKOCTH: TETPa’p, KyO, apauie/ienure/1, TOCTPOSHHE CEYCHU

7.3

[lepneHaAUKyYISIPHOCTE IPSIMOM M IUIOCKOCTH: IEPHEHIAUKYISPHBIE IpsAMBIE B
MNPOCTPAHCTBC, MPAMBIC IAPAJIICIBHBIC W TNCPICHAUKYIISIPHBIC K IIJIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOi
MEePNEHAUKYIISIPHON TUIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroJl MEXKIY NPSIMOU U
IUIOCKOCTBIO,  JBYTPAHHBI  yroj, JHHEWHBI yrol JBYCPaHHOTO  yrija.
[leprieHquKYNSAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH IO TIOCKOCTH, PACCTOSTHUE
OT MPSMOH 10 TUIOCKOCTH, MPOEKIHUS (PUTyphI Ha TUIOCKOCTh. [leprieH IuKynsspHOCTh
IJIOCKOCTEH: MPU3HAK MEPHEHIUKYIIPHOCTH JIBYX IUIOCKOCTEH. Teopema o Tpéx

MEePIeHIUKYIIApax

7.4

IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTIOIPAaHHHUKA, BBIITYKJIbIE H
HEBBIITYKJIbIE MHOTOT'PAaHHMKH, Pa3BEPTKa MHOrorpaHHuka. llpusma: n-yrosbHas
npy3Ma, TPAaHU M OCHOBaHMS NMPHU3MBI, TpsiMasi M HAKJIOHHAS NPU3MBI, OOKOBas U
IIOJIHAS IIOBEPXHOCTh IIPU3MBL. [Tapamtenenunen, IIPSAMOYTOJIBHBIN
napajuiesienumne] U ero comcrsa. Ilupamuna: N-yrosbHas nupaMuja, rpaHd U
OCHOBaHHUE MHPaMHJIbl, OKOBAas U MOJHAS TOBEPXHOCTh MHUPaMHU/Ibl, IPAaBUIIbHAS U

yceqéHHaﬂ nmupamMuja. DJ1eMEHTEI IOpuU3Mbl W  ITMPAMUJBI. Hp ABUJIBHBIC




MHOT'OTPaHHUKH: MOHATUE MPABWJIBHOIO MHOI'OTPaHHUKA, NPaBUIbHAS MpPHU3Ma U
IIpaBUJIbHAs IMpaMUJa, NPAaBWIbHAs TPEYroylibHAs NUPAMUAA W IPaBUIbHBIA
teTpadap, KyO. IlpencraBineHne o MpaBWIBHBIX MHOTOTPaHHMKAaX: OKTadJp,

noaeKasap u ukocadapyrue CeueHus NPU3Mbl U TUPAMUIBI

7.5

CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPHsSI OTHOCHUTEIBHO TOYKH, MPSAMOM,
IUIOCKOCTH.  OJIEMEHTBl CUMMETPUHM B NHpaMujax, NapajuleJenulenax,

MMPpaBUJIbBHBIX MHOT'OI'paHHUKAX

7.6

Bbruncnenue 35eMeHTOB MHOTOTPAaHHMKOB: p&Opa, muaroHanu, yriel. [lnomanb
OOKOBOM TIMOBEPXHOCTH M TIOJHOW TOBEPXHOCTH TPSIMOM MPHU3MBI, ILJIOMIAb
OCHOBaHHi1, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOii Tpu3Mbl. [Iomaas 60koBoM
MOBEPXHOCTU M TIOBEPXHOCTH MPABWIBHOM NHPaMUIbL, TEOpeMa O IUIOIAIU

yceu€HHoi nupamuabl. [lonstue 06 06béMe. OOBbEM NUpamMuIbl, IPU3MbI

7.7

[lono6ubie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXIY  IUIOMIAISIMU

MOBEpPXHOCTEH, 00BbEMaMH TOJOOHBIX TeIl

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

6

I'eomeTpus

6.1

]_II/IJ'II/IHI[pI/I‘leCKaH IMOBCPXHOCTD, O6p8.3y}OH_II/IC HHHHHHpH‘ICCKOﬁ IMOBEPXHOCTH,
OCh HHHHHﬂqueCKOﬁ TIOBCPXHOCTH. ]_[I/IJ'II/IHIlpZ OCHOBaHHS W OOKoOBas

ITOBCPXHOCTD, o6pa3y}0u1a;1 H OCh, IJIOIaab OOKOBOI M IMOJIHOM IMOBCPXHOCTHU

6.2

Konnueckasi TOBEpPXHOCTh, OOpa3yroIMe KOHUYECKONH TOBEPXHOCTH, OCh M
BepIIMHA KOHUYECKON OBEpXHOCTH. KOHYC: OCHOBaHWE W BepIIMHA, 00pa3yroIias
U OCh, IUIOMAAb OOKOBOM W TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:

O6pa3YIOH.II/Ie M BBICOTA, OCHOBAHUS U OokoBas IMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paguyc, IMaMeTp, MIoaab MOBEPXHOCTH cdepbl. BzaumHoe

PAaCIIOJIOKCHUC C(bepLI " IIJIOCKOCTH, KacaTCJIbHas IINIOCKOCTh K C(I)epe, miomanab

cdepsl

6.4

N3o0paskeHue Ten BpamieHus Ha I0CKOCTH. Pa3BEépTka mMIMHIpa U KOHYCa

6.5

KOM6I/IHaI_II/II/I TCJ BpalllCHUSA W MHOI'OI'PaHHHKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN

OKOJIO C(I)epLI, C(bepa, BIIMCaHHAsA B MHOT'OI'PAaHHUK, WJIX TCJIO BPAlICHUA

6.6

Ilonsitne 06 o6bEMe. OcHOBHBIE cBOiicTBa 00BEMOB Ten. Teopema 006 00BEME
IPSMOYTOJBHOTO Mapajulenenunena u ciaeactsus u3 He€. OOBEM LMIMHApA,

KoHyca. O0BEM 1mapa u miomanb chepsl




6.7

[TomoOubie Tema B mpoctpaHcTBe. COOTHONMICHHS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMH TTOJJOOHBIX TEIT

6.8

Ceuenus unianHapa (mapayuiedbHO M NEPHEHANKYISIPHO OCH), CEUYEHHS KOHyca

(mapasnieabHOE OCHOBAHUIO U MPOXO/sIee Yepe3 BEPIINHY), CEUeHUs 1apa

6.9

Bextop Ha miockoctu U B mpocTpaHcTBe. Cllo)KeHHE M BBIYUTAHHE BEKTOPOB.
YMHO)KeHuEe BeKTopa Ha uncio. Pa3noxeHne BeKTopa 1o TpéM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemienue 3amay, CBSI3aHHBIX C

IIPUMCHCHHEM IIpaBUJI ,Z[eﬁCTBI/Iﬁ C BCKTOpaMu

6.10

HpHMOYFOJIbHaH CUCTCMAa KOOPAWHAT B IIPOCTPAHCTBE. KOOp)II/IHaTBI BCKTOpaA.
HpOCTCfIIHI/Ie 3ajla4dd B KOOpJHHAaTax. Vron MCXKAY BCKTOPAMH. CKaJ’IprHOG
MIPOU3BCACHUC BCKTOPOB. Brruncienue YTJIOB MCXKAY IPAMBIMU U IINIOCKOCTSAMMH.

KoopauHaTHO-BEKTOPHBIN METOA NIPU PELIEHUH FEOMETPUUECKHX 3a]a




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEJHETI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJbTaTaM
OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHOMH NIPOrpaMMbl CPeIHEro
0o011ero oopa3oBaHus

Brnanenne meromaMm 10Ka3aTenbCTB, aJrOPUTMAMU pEILEHHs 3aaad;
yMeHHe (OpMyIHpOBaTH M ONEPUPOBATH MOHATHSAMH: ONpENEICHHE,
akcuoma, Teopema, CIJIEJCTBHE, CBOWCTBO, IPU3HAK, JOKAa3aTEJIbCTBO,
paBHOCWJIbHBIE  (DOPMYITMPOBKY; OPUMEHATh  UX; yMEHHE
¢dbopmynupoBaTh 00paTHOE W TPOTHUBOIIOJIOKHOE YTBEP)KACHUE,
NPUBOANUTH TPUMEPHl W  KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ
MaTeMaTU4eCKON MHIYKLIMHU; TPOBOJUTD JI0OKa3aTeIbHbIC PACCYKACHUS
IpU  peIleHUH 33Ja4, OLEHUBATh JIOTHUECKYIO IPaBHIBHOCTh
pacCyX/IEeHU; yMEHHME OIEpUPOBATH MMOHIATHSIMH: MHOXECTBO,
MIOJIMHOXECTBO, OINEpPaLlMM HaJl MHOKECTBAMHU; YMEHHUE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIM —ammapaT [Js ONHCAHUS  peabHbIX
IIPOLIECCOB U SIBIICHUH U NPH PELIEHUHU 3aad, B TOM YHCIE U3 APYrHX
y4E€OHBIX IPEIMETOB; YMEHUE ONEPUPOBATH IOHATUAMU: I'pad), CBA3HBINA
rpad, naepeBo, MHKI, T'pad HA IUIOCKOCTH; YMEHHE 3aJaBaTh M
OIUCHIBATh rpadbl pa3IMUHBIMU CIIOCOOAMU; UCIOIB30BaTh rpadbl IpU

pelieHuu 3a1a4

YMeHue onepupoBaTh MOHATHIMH: HaTypajabHOE YHUCIIO, LIEJI0E YUCIIO,
CTENEHb C LIENBIM [T0KA3aTEIEM, KOPEHb HaTypaIbHOM CTENIEHU, CTETICHb
C pauMOHAJIBHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTEIbHBIM
mokaszaTeneMm, JorapumM dYmciaa, CHHYC, KOCHHYC ¥ TaHTEHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK 0 MOJIYJI0, PAallMOHAJIBHOE YUCIIO,
UPpPAalMOHAIIBHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  LEJBIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUNA OOLIHI eIUTeNns U HauMEHbIIee
oOmiee kpaTHoe, anroput™ EBKiuaa npu penieHuu 3aaad; 3HaKOMCTBO
C pa3IUYHBIMM MO3UIMOHHBIMH CHUCTEMaMH CYHCIEHUS; YyMEHHE
BBITNIOJIHATH BBIYMCIIEHNE 3HAYCHUH U MpeoOpa3oBaHus BhIpaXKEHHUI co

CTETICHSIMHU U JIOTapu(maMu, Mpeodpa3oBaHus APOOHO-PAMOHATBHBIX




BBIPOKECHHI; YMEHUE OTIEPUPOBATH MOHATUSIMH: MOCJIEI0BATEILHOCTD,
apudmeTHyeckass ~ TPOTPECCUsi,  TI'COMETPHYECKass  IPOrpeccus,
OecKOHEUHO YyObIBarol[asi TIeOMEeTpUYecKas TMpOrpeccus; yMEHHE
3a/aBaTh  IIOCJIEJOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOIIBIO
PEKYppeHTHBIX  (QOopMysd;  yMEHHE  ONEpUPOBATH  MOHITHIMHU:
KOMILUIEKCHOE YHCIIO, COMPSDKEHHBIE KOMIUIEKCHBIE YHUCIA, MOIYJb U
apryMeHT KOMILJIEKCHOTO 4ucia, ¢opMma 3alucy KOMIUIEKCHBIX YHCENT
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass W anreOpanyeckas); yMeETb
MIPOU3BOIUTH apu(MeTUYeCcCKue AeUCTBUSA C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOJUTh  MPUMEPHl  HCMOJB30BAHUS  KOMIUIEKCHBIX  YHCET;
ONEpUPOBaTh TMOHATHUSAMM: MaTpuua 2x2 u 3x3, omnpeaeauTeb

MaTpHUILIbI, FEOMETPUUECKHUI CMBICI ONPEAETUTEINS

YMeHHe onepupoBaTh NOHATHIAMU: PalMOHAIbHBIEC, HPPALIMOHAIIBHEIE,
MOKa3aTesbHble, CTENIEHHbIE, Jorapu(pMHUUECKHEe, TPUTOHOMETPUIECKUE
YpPaBHEHUSI WM HEPABEHCTBA, HX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATHUSIMH: TOKIECTBO, TOKACCTBEHHOE TIpeo0pa3oBaHue, ypaBHEHNE,
HEpPaBEHCTBO, CHUCTEMa YPAaBHCHUN U HEPABEHCTB, PAaBHOCUIIBLHOCTH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHUE pelIaTh ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3IMYHBIX IIPUEMOB; pelIaTh
YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IAapaMeTPOM; IPHUMEHSATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl PELICHHUS] MaTEMAaTHUECKUX

3a/lav U 3aJia4 U3 Pa3JIMIHbIX obnacreit HAaYKU U peaanoﬁ KHU3HU

YMeHue onepupoBaTh HOHATHAMM: (QYHKIMSA, 4YETHOCTh (YHKILHUHU,
MEePUOJUYHOCTDh (PYHKIIMU, OTPAaHUYEHHOCTh (DYHKLIUH, MOHOTOHHOCTh
GyHKIMH, SKCTPEMYM (YHKIIMH, HanOoJIblllee U HAaUMEHbIIIee 3HaYCHUS
(GyHKIMHM Ha TIPOMEXKYTKE, HENpepbIBHAS (YHKIHS, ACHMIITOTHI
rpajpuka ¢QyHKIUM, TepBas W BTOpas MpOW3BOJAHAS (PyHKUUH,
TeOMETPUYSCKHA U (PU3MUECKHIA CMBICIT TIPOU3BOAHOM, TIepBOOOpa3Hasi,
OTpeNIeIEHHBIA HMHTErpall; YMEHUE HaXOAWTh ACHUMITOTHI Tpaduka
(GyHKLIMU; YyMEHHUE BBIYUCIIATH MPOU3BOJHBIE CYMMBI, IPOHU3BEACHUS,
YaCTHOTO U KOMITO3UIIMH (PYHKIUH, HAXOAUTh ypaBHEHUE KacaTeJIbHON
K rpaduKy GyHKIMU; YMEHHE HaXOIUTh IPOU3BOIHBIE 3JIEMEHTAPHBIX
(GyHKLIMH; yMEHHE HCHOJIb30BaTh MPOU3BOAHYIO Ui MCCIEIOBAHUS
(GyHKLIUH, HAXOIUTh HAUOOJbIINE U HAUMEHBIINE 3HAYCHUs (PYHKIUI;
CTpPOUTh TIpaUKW MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammapara

MaTEMaTHYCCKOIO aHaIn3a,; MIPUMCHATD IIPOU3BOAHYIO AJI HAXOKACHUA




HaWjy4dllero peleHHs B NPHUKIAAHBIX, B TOM YHCJIE COLHUAIBHO-
HKOHOMHYECKUX M (PU3NIECKHX 3a/1a4ax; HAaXOAUTh TUIOMIAIN U 00 BEMBI
¢ury c noMouIbl0 UHTErpaja; NPUBOJUTH MPUMEPHI MATEMATHYECKOTO

MO/JICJIMPOBAHUS C MTOMOIIBIO AU(epeHIMaTbHBIX YPaBHEHUH

YMeHue onepupoBaTh MNOHATHAMU: rpapuk (yHKUMH, oOpaTHas
GbyHKIUSA, KOMIO3UIMS (QYHKIMN, TUHEHHas (QyHKUUS, KBaJIpaTHUHAS
¢byHKUMsA,  pauMoHadbHas  (QYHKUUSA,  CTemeHHas  (yHKUus,
TPUTOHOMETpUYECKHE (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKUMHU, TOKa3aTelabHass W Jorapupmuueckas (QyHKIUM; yMEHHE
CTPOUTH TrpaUKH U3YYCHHBIX (DYHKITUH, BBITIOJHATH MPEOOpPa30OBaHUS
rpa¢ukoB GyHKLUH, UCIIOIB30BaTh IPaUKK sl U3y4EHUS IPOLIECCOB
U 3aBHCHUMOCTEH, IIpU PELICHUHN 3a/1a4 U3 JPYTruxX y4eOHBIX IPEIMETOB
W 33/1a4 W3 peabHOW JKU3HU; BBIpAXaTh (HOpMyJIaMH 3aBHCUMOCTH
MEX]Ty BEJIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpaduku HyHKIMN 1715
peleHus ypaBHEHUH, HEpaBEHCTB U 3a]1a4 ¢ TapaMeTpaMu; H300paxarthb
Ha KOOPAWMHATHOM IIJIOCKOCTH MHOXECTBA PEIICHUM ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue periath TEKCTOBBIC 3aJla4ll Pa3HBIX THIOB (B TOM 4YHCIE HA
MIPOLIEHTHI, IOJIH U YacTH, Ha JABIKEHHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJIOTH, 3374 U3 00JIaCTH YIIPaBICHUS TUUYHBIMHA  CEMEHHBIMU
(uHaHCaAMU); COCTaBJIATh BbIPAXKCHUsI, ypaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI M0 YCJIOBHUIO 3aJlayH, UCCIIEOBATh MOJYYEHHOE PEIICHUE U
OLICHMBATh MPABAONOJOOHOCTh PE3yNIbTATOB; YMEHUE MOJEIHPOBATH
peanbHbIC CUTYaIlMH Ha SI3BIKE MATEMAaTHKH; COCTABIIITH BBIPAKCHUS,
yYpaBHEHHUs, HEPABEHCTBA M WX CHCTEMBl 10 YCJIOBHIO 3aJadyH,
HCCJIEeI0BaTh IIOCTPOEHHBIE MOJENM C MCIOJNb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pPe3ynbTaT

YMeHue omnepupoBaTh IMOHATHSAMHU: CpeaHee apudmMeTudeckoe,
MeuaHa, HauOoJblllee U HAMMEHbIIIEe 3HAUCHHS, pa3Max, JUCTIepPCHs,
CTaH/JapTHOE OTKIOHEHHE YHCIOBOTrO Habopa; yMEHHE W3BIEKaTh,
HMHTEPIPETHPOBATh WH(GOPMAIINIO, TPEICTABICHHYIO B TaOlIWIaX, Ha
nuarpammax, rpaukax, OTpa)karoulylo CBONCTBA peajbHBIX MPOLIECCOB
U SBIEHUH; NPEACTaBIsITh HMH(DOPMAIMIO C TOMOIIBIO TaOIUI |
auarpamMM; HCCIeOoBaTh CTaTHUCTUYECKUE JlaHHbIE, B TOM YHCIE C

MPUMEHEHHEM TIpaUyecKux METOJ0B U DBJIEKTPOHHBIX CPEICTB;




rpa(bnqecm/l ucciaeaoBatb COBMECTHBIC Ha6J'IIO)IeHI/I$I C IIOMOIIBIO

JarpaMM pacCenBaHUs U JIMHEMHOWN perpeccuu

YMeHue onepupoBaTh IMOHATHAMH: CIy4YalHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTb CIYYalHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSATHOCTh C HCHOJb30BAHUEM T'papUUECKHX METOOB; NMPUMEHSTH
(bopMyIBI CIOXKEHUS U YMHOXEHHS BEPOSITHOCTEH, (hOpMyIy IMOJHOM
BEpOSATHOCTH, (opmyny bepHymin, KomMOMHAaTOpHbIE (aKThl U
(GopMysbl; OLIEHUBAaTh BEPOSTHOCTH pEAlbHBIX COOBITUI; yMeHHe
OIEpUpPOBaTh NOHATHUAMM: CIydaliHas BEJIMYMHA, PpaCIpPENCICHUE
BEPOATHOCTEM, MaTEMaTHUECKOE OKUIAHKE, JUCTIEPCUS U CTAHJAPTHOE
OTKJIOHEHHE CIIlydallHOM BeNIWYMHBI, (QYHKLUUU pACIpENeNeHus u
IUDIOTHOCTH ~ PaBHOMEPHOIO,  IIOKA3aTe€IbHOTO M HOPMAJIBHOTO
pacrpeeseHnii; yMEHHE  HCIIOIb30BaThb  CBOWCTBA  M3YYEHHBIX
pacnpeleneHni sl PEIEHuUs 3a/1a4; 3HAKOMCTBO C IOHATUSAMU: 3aKOH
OOJNBIIMX 4YHCENl, METOJbl BBIOOPOYHBIX HCCIEAOBAHUIA; yMEHHUE
MPUBOAUTh NPUMEPHl TMPOSIBICHUS 3aKOHa OOJBIIMX YHCET B
NPUPOJHBIX W OOIIECTBEHHBIX SBJICHUAX, YMEHHE OIEPHPOBATH
MOHATUSAMM: COYETAHHE, IIEPECTAHOBKA, YHUCJIO COYETAHWUM, YHCIIO
nepecTaHoBOK; OMHOM HploTOHA; yMeHHE NPUMEHATh KOMOMHATOPHBIE
(bakThl U pacCyXACHUA Ui pPelleHHs 3a/1ay; OLIEHUBATh BEPOSATHOCTH
pealbHbIX  COOBITHH; COCTaBISATH BEPOSTHOCTHYIO MOJENIb U

HMHTEPIPETUPOBATH MOTYYSHHBIN pe3ynbTaT

YMeHue onepupoBaTh NOHATHAMH: TOYKA, IpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJa, IUIOCKMM Yrod,
JNBYTPAHHBIN yroJI, TPEXI'PAHHBIA YIoJl, CKPEIIMBAKOLIUECS MNpSAMBIE,
[apaJuIeIbHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YroJl
MEXKIYy MPSAMBIMH, YroJl MEXAY IPSIMOM M IJIOCKOCTBIO, YrOJI MEXAY
IIJIOCKOCTSIMU, PACCTOSIHAE OT TOYKH J10 TUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMU, PACCTOSHUE MEXAY IUIOCKOCTSMM; YMEHHE HCIIOJIb30BaTh
IpU PELICHUH 3a7lad U3y4deHHble (DAaKThl U TEOPEMbl IJIAHUMETPUH;
YMEHHUE OLIEHMBATH pa3Mepbl 00BEKTOB OKPY’KAIOIIET0 MUPA; CTPOUTH
MaTeMaTUYECKUE MOJECIN C IIOMOLIbI0 I'€OMETPUYECKUX IOHATHH M

BCJIMYHH, PCIIATh CBA3AaHHBIC C HUMHU IIPAKTUYCCKUC 3a1a4YU
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YMeHne onepupoBaTh MOHATHIMU: TLIOMIAAL GUTYPHI, 00bEM (DUTYDHI,
MHOTOTpaHHUK, TPaBUIBHBII MHOTOTPAaHHUK, CEYCHIE MHOTOTPAaHHUKA,

Ky0, mapaijenenurnes, NpusMa, nupamunaa, Gurypa U MOBEPXHOCTb




BpalieHus, UWIMHIP, KOHYC, map, cdepa, miomaas chepsl, TUiomagb
MMOBEPXHOCTH MHPAMUIBI, MPU3MBI, KOHyCa, IWIMHIPA, 00hEM KyOa,
NPSAMOYTOJILHOTO Napajuiejenunena, NupaMuapl, MpU3MbL, HUIUHIPA,
KOHYyca, 1apa, pa3BépTKa MOBEPXHOCTH, CEUYCHHUS KOHYCa U UJIUHJIPA,
napajuiellbHble OCH WM OCHOBAaHHUIO, CEYCHHME MIapa, IJIOCKOCTb,
Kacatoufascs chepbl, HUIMHAPA, KOHyCa; YMEHHE CTPOUTb CEUYCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPaHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpallleHUsl, WX CEYEHHUS, B TOM YHCJIE C IOMOIIBI0 SJIEKTPOHHBIX
CPEICTB; YMCHHE NPUMEHSITh CBOWCTBA TI'E€OMETPUYECKHX (QUryp,
CaMOCTOSTENILHO (OPMYJIMPOBATH OMPEIEICHUsT H3y4aeMbIX (QHTYp,
BBIJIBUTaTh THIIOTE3bl O CBOWMCTBAX W NPU3HAKAX T€OMETPHUYCCKUX
¢uryp, OOOCHOBBIBATh WJIM OIPOBEPraTh HX; YMEHHE MPOBOIUTH
kinaccuukanuioo QUTYp 1O pa3IWnYHBIM TpPU3HAKAaM, BBITIOIHATH

H€06XO)II/IMI>I€ JOIOJTHUTCIIBHBIC ITOCTPOCHUS
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YMeHue omepupoBaTh TMOHITHSIMH: JBW)KEHHE B TIPOCTPAHCTRBE,
MapaJyIeIbHBIA TIEPEHOC, CAMMETPHS Ha IDIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMO00HBIE (UTYPBI; YMEHHUE
pacrmo3HaBaTh paBHbIC U MOJ00HBIE (PUTYpHI, B TOM YHCIIE B IPUPO/IE,
HCKYCCTBE, apXUTEKTypE; MCIOIH30BATh T€OMETPUUECKUE OTHOIICHUS
NP PEIICHUH 3a/1a4y; HaXOIUTh MEOMETPUYCCKHE BEIHUYWHBI (JIJHHA,
yroj, IUIomanb, 00bEM) NpPU PEHICHHM 3a1ad W3 JAPYIHX Y4eOHBIX
MPEIMETOB U U3 PEATbHOMN KU3HH;, YMEHUE BEIYUCIISATH TEOMETPUICCKHE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaab, 00BEM, TUIOMIAAL MMOBEPXHOCTH),
UCTIOJNB3Yysl M3Y4YeHHBbIC (HOPMYIBI M METOIBI, B TOM YHCJE: TUIOIIAIb
MTOBEPXHOCTH MTHPAMHUIBI, IPU3MBI, KOHYCa, IWIWHPA, TUIOMAAb Chephl;
00BEM Kyba, IPSIMOYTOJIBHOTO TapaJljIeNieuIeia, TUPAMUIbI, IPU3MBI,
IWIMHApPA, KOHyca, Iapa; yMEHHWE HAXOMUTh OTHOIICHHWE OOBEMOB

oJ00HBIX puUryp
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YMeHue omnepupoBaTh  IMOHATUSMHU:  IPSIMOYTOJIbHas  CHUCTEMA
KOOpJMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOM3BEICHNE BEKTOPA HA YMCIIO, PA3JIOKEHUE BEKTOPA I10
0a3ucy, CKaJsipHOE MPOM3BEACHUE, BEKTOPHOE MPOU3BEACHUE, YIoJ
MEXIy  BEKTOpaMH; yMEHHE  HCIIOJIb30BaThb  BEKTOPHBIH U
KOOP/AMHATHBIM METOJ JUli pELIeHUs TeOMEeTPUYECKHX 3aJad U 3ajad

JIpYTrux y4eOHbIX IPEeIMETOB
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YMenue BbIOMpaTh MNOAXOASIMIMA METON JJisl peLIeHUs 3a/Jayu;
[IOHUMAHHE 3HAYMMOCTH MATEMAaTUKW B H3YyYECHHH IPUPOJIHBIX H
OOLIECTBEHHBIX IPOLECCOB M SBJICHUH; YyMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHHE IIPUBOJUTH
IIPUMEPBl  MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M MHMPOBOH

MaTeMaTUYECKOU HayKU




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

HpOBepHeMblﬁ JIEMEHT COACPKAHUS

Kon
1 UYucna 1 BIYUCICHUS
1.1 HarypanbHble u nenbie yncna. [[pu3Haku 1eTMMOCTH LHEbIX YHCE
19 Panmonaneupie uyncina. OOBIKHOBEHHBIE W JICCATUYHBIC APOOU, MPOIEHTHI,
' OeCKOHEYHbIE IEPUOUUECKUE TPOOH
13 ApudpmeTrnueckuii KOpeHb HaTypanbHOU cteneHu. [eiicTBus ¢ apudmernueckumu
' KOPHSIMH HaTypaJbHOMN CTETIeHU
14 Crenenp ¢ 1ensiM TmokazaTesneM. CTenmeHb € palMOHAIBHBIM TOKa3aTelleM.
' CBoiicTBa cTeneHn
15 CuHyc, KOCHHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm gucna. JlecaTHaHBIC U HATYPATbHBIC JIOTapU(HMBI
JeiictButenpHble uuciaa. ApupMETHYECKHE ONepanuud C JICHCTBHTEIHLHBIMU
1.7 yrcnamu. [IpuOnmkEéHHbIE BEIYUCIICHUS, IPABUIIA OKPYTIICHHUS, TPUKHU/IKA M OLICHKA
pe3ynbTaTa BBIYHCICHUN
1.8 [Ipeo6pa3oBanue BhIpaKeHUI
1.9 KommnekcHsie yncna
2 VYpaBHeHUsI U HEpaBEHCTBA
2.1 Hemnbie u 1poOHO-paIiOHAIEHBIC YPAaBHEHUS
2.2 WppanmonanpHble ypaBHEHUS
2.3 TpuronomeTpuueckrue ypaBHEHUS
2.4 [oka3zarenbHble U TOrapupMUUECKUE YpaBHEHHS
2.5 Lensie u 1poOHO-palMOHATILHBIC HEPABEHCTBA
2.6 HpparnmonansHbie HEPaBEHCTBA
2.7 [TokazaTtenbHbIe U TOTapuMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH ypaBHEHUH 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMu
211 Matpuiia cUCTeMbI TUHEHHBIX YpaBHEHUH. ONpeaeIuTeIb MATPHUIIBI




OyHKIMU U TpadUKH

Oyukims, crocoOs! 3amanus pyakmuu. ['paduk ¢yHkumu. BzaumHo oOpatHbIe

3 ¢ynkuuu. Yétaeie u HeuétHele GyHkmu. [lepuoanueckue GyHKIIN
OOnacTp ompeneneHuss U MHOXECTBO 3HaueHMH ¢yHkumu. Hymum QyHkum.
39 [IpomexxyTkH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIHH.
' MaxkcumymMbl 1 MUHUMYMbI (QyHKUuU. HambGonbliee u HauMeHblee 3HaUCHHE
(yHKLINHU Ha IPOMEXYTKE
33 Crenennas (QyHKIMS C HaTypaJdbHBIM M IIEBIM TOKa3areiaem. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOpHS N-0i CTENeHN
3.4 Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpaQUKu
3.5 [ToxazarenbHas u norapudmuueckas pyHKINHU, UX CBOMCTBA U TpaduKu
36 Touku paspsiBa. Acumntorsl rpadukoB ¢yaknuii. CoiicTBa  (yHKIMHA,
' HENPEephIBHBIX HA OTPE3KE
3.7 [ocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TIOCIIEI0BATEIbHOCTEN
3.8 Apugpmerrnueckas 1 reoMeTpudeckas nporpeccun. @opmyrna ClI0XXHBIX POLEHTOB
4 Hauana maTemaTtuyeckoro aHanusa
4.1 [IpousBognas ¢pyukiuu. [Ipon3BogHbIE 37I€eMEHTAPHBIX (PYHKIIMMA
[lpumeHeHne TPOM3BOIHOW K HCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.2 9KCTpeMyMbl. HaxoxeHrne HanOoIbIIero 1 HauMEHbIIero 3HaYeHus (PyHKINH Ha
OTpe3Ke
4.3 [lepBooOpaznas. MaTerpan
5 MHoXxecTBa 1 JOrMKa
5.1 MHOkeCcTBO, ONepaly HaJl MHOKecTBaMHU. [{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHoCcTh
6.3 Kombunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 TITIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 NOBEpXHOCTH BpaICHUS




7.5

KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI /UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






