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1. HOACHHUTEJIbHASA 3AIINCKA
PabGouass mnporpamma ydueOHOrO Tmpeamera «leomerpus» 0a30BOTO ypOBHS IS

obyuaronuxcs 10 —11 maccoB pazpaborana Ha ocHoBe denmepanbHOro rocyaapCTBEHHOTO
00pa3oBaTeNbHOTO CTAaHIApTa CpEeaHero oOmero o0pa3oBaHUs, C YYETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUI, MPEABABIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHUIO, U TPaAULIUN
poccuiickoro oOpa3oBanusi. Peanmuzamusi mporpaMMbl 00€CTIEYMBAET OBJIAJCHUE KIFOYEBBIMH
KOMIETEHIUSIMH, COCTABJISIONIMMH OCHOBY JJII CAMOPA3BUTHUS U HEMPEPHIBHOTO 00pa3oBaHus,
[IEJIOCTHOCTh  OOILIEKYJIbTYPHOTO, JIMYHOCTHOTO M IO3HABATENBHOTO PAa3BUTUS JUYHOCTHU
o0yJaronuxcs.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro npeamera reoOMEeTpUU Ha YPOBHE CpeJHero oOumiero odpazoBaHUs
00ycJIOBJIeHa NPAKTUYECKOH 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX pe3yJIbTaToOB
00y4YeHHs TE€OMETPHH B HANpaBJICHUH JMYHOCTHOTO PAa3BHTHUS O0YyYaromuxcs, GOpMHPOBAHUS
(GYHKIMOHATBHON MaTeMaTHYeCKOH TPAMOTHOCTH, HW3YyYEHHS IPYTHX YYEOHBIX TUCHHUIUIMH.
PazButre y oOyuarommxcs NpaBUIBHBIX MPEACTABICHUM O CYIIHOCTH M IPOUCXOXKIECHUU
reOMETPUUECKUX a0CTpaKIMil, COOTHOLIEHUH PEaJbHOI0 U HAEATbHOT0, XapakTepe OTpaKeHUs
MaTE€MaTUYECKON HAayKOM SIBJICHUH U MPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIK MAaTeMaTU4YEeCKOro MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IPAKTHKE
crnocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHUPOBO33PEHHUS YYalllUXCs, a TakXKe KauyecTB
MBIIUICHHS, HEOOXOUMBIX JJISl a1allTAllii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBiseTCS OAHMM K3 0a30BBIX TPEJAMETOB HAa YpPOBHE CPEIHETO OOIIEro
o0Opa3oBaHMs, TaK Kak O0OECHeuyrBaeT BO3MOXKHOCTb M3YUEHHs KaK JAUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTapHON.

Jlormueckoe MbllieHue, (GopMupyemMoe MpU H3yUYEHUU OOYYarOIIMMHCS TMOHSITHIHBIX
OCHOB T'€OMETPUM M IOCTPOEHUM ILENOYKU JIOTMYECKUX YTBEPXKAECHUH B XOJ€ pELICHUs
FeOMETPUYECKUX 3a/lad, YMEHHE BBIABUTAaTh U ONpPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
WCTIONB3YIOTCS TPHU PEIICHWH 33/a4 €CTECTBEHHO-HAYYHOTO LHMKIA, B YaCTHOCTH M3 Kypca
bU3HKH.

YMeHue OpHUEeHTUPOBATbCS B IIPOCTPAHCTBE MIPAcT CYLIECTBEHHYIO pOJIb BO BCEX
o0nacTsx aesTenbHOCTH dYenoBeka. OpHeHTalusi 4ejoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLMAIbHOrO OBITHS, (opMa OTpaKEHUS OKPYKAIOLIEro MHpa,
YCIOBHE  YCHEIIHOTO TIO3HAHUS Y aKTHUBHOTO  IPeoOpa3oBaHUs  JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIUHSIET pa3Hble BUAbI YIeOHON U TPYI0BOM
JIeSITENIbHOCTH, SBJIIETCA OJHUM U3 NMPOPECCHOHAIBHO Ba)KHBIX KayecTB, IIOATOMY aKTyajbHa
3amaya (popMHUpOBaHUS y OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOT0 MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K MPAKTUYECKON
JIeATEIbHOCTH IO MHOTMM HalpaBJICHUSIM.

Ilens ocBoeHust mporpaMmbl ydeOHoro npeamera «l'eomeTpus» Ha 06a30BOM YpOBHE
0o0ydyeHus: — o00mEe00pa3oBaTeIbHOE M OOMICKYJIBTYPHOE pa3BUTHE OOYYAIOIIMXCSA Yepe3
o0ecrieyeHHEe  BO3MOXKHOCTH ~ INPHOOpPETEHHUsT U MCIOJIB30BaHMA  CHCTEMAaTUYECKHX
T€OMETPUYECKUX 3HAHUN W JCHCTBHH, CHENM(UYIHBIX T€OMETPHUH, BO3MOXKHOCTH YCHEITHOTO



NPOJOJDKEHHUs  00pa3oBaHMs IO  CIEUMAIBHOCTSAM, HE CBS3aHHBIM C  IPUKIAJHBIM
UCIIOJIb30BAaHUEM I'€OMETPHUH.

[IporpaMmMa mo reomerpun Ha 0a30BOM ypOBHE IIpelHAa3HayeHa i OO0y4aroluxcs
CpeIHEW IIKOJBI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPyAHEHHH Ha YpPOBHE OCHOBHOTO
obmiero obpaszoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JTOJIKHBI OCBOUTH
o0Iye MaTeMaTHYeCKUe YMEHHsI, CBSA3aHHBIE CO CIEU(PHKON T€OMETPHUH U HEOOXOAUMBIE ISt
JKU3HU B COBpeMEHHOM oOuiecTBe. Kpome 3Toro, oHu UMEIOT BO3MOXHOCTh U3YYUTh T'€OMETPHUIO
Oosiee riyOOKO, €ciiu B JajibHEHIIEM BO3HUKHET HEOOXOUMOCTh B TEOMETPHUUECKUX 3HAHUSX B
npogecCHOHATIBHOMN 1EATEIbHOCTH.

JlocTiokeHue e OCBOCHUS MPOrpaMMbl 00€CTIeYHBAETCS] PEIICHUEM COOTBETCTBYIOLIMX
3agad. [IpuopurteTHbIMU 3a/1a4aMu OcBOeHHS Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax sIBJISIOTCS:

- (hopMupoBaHHUE MPENCTABIECHUS O T€OMETPUM KAaK YaCTH MUPOBOM KyJIbTYphl U OCO3HaHHE €&
B3aMMOCBSI3H C OKPY’KAIOIIMM MUPOM;

- (GopMHpOBaHME TPEICTABICHHUS O MHOTOTPAaHHHKAX W TeNax BPAICHHUS KaK O BAKHEUIINX
MaTeMaTHYECKUX MOJENSIX, [O3BOJIIONIMX ONUCBIBATh M M3ydaTb pa3Hble SBJICHUS
OKPY’KaIOLIEeTo MUPA;

- (dopMHpOBaHME YMEHMsS pACHO3HABATh Ha YEpPTEXax, MOJENIX MU B pEabHOM MHpe
MHOTOTPAaHHHUKH U TeJla BPaIICHUS;

- OBJIAJICHHE METOJAMM PELICHMs 3a/lad Ha MOCTPOSHMsI Ha N300pakeHUSX MPOCTPAHCTBEHHBIX
duryp;

- (GopMupoBaHUE YMEHHs ONEPUPOBATH OCHOBHBIMH IOHSTHUSMH O MHOTOTPAHHUKAX M Teax
BpAICHNUS U MX OCHOBHBIMU CBOWCTBaMH;

- OBJIAJICHHE QITOPUTMAMM pELICHUs OCHOBHBIX THUIOB 3aJad; (OPMHUPOBAHUE YMEHUS
IPOBOJUTH HECIIOKHBIE JO0KA3aTEeNIbHBIE PACCYXAECHUS B XOJI€ PEIIECHHUs CTEPEOMETPHUYECKUX
3a/1a4 U 3a]1a4 ¢ IPaKTUUYECKUM COACPKAHUEM;

- pa3BUTUE MHTEJUIEKTYaJIbHBIX U TBOPYECKHMX CIIOCOOHOCTEM 00ydaroluxcs, NO3HaBAaTEIbHON
AKTUBHOCTH, UCCIITOBATEILCKUX YMEHUH, KpUTHYHOCTH MBIIIUICHUS;

- (opmupoBaHue (YHKLUMOHAIBHOM TI'PAMOTHOCTH, pPEJIEBAaHTHOM TI'€OMETpUHM: yMEHHeE
pacro3HaBaTh MPOSBICHUS TEOMETPUYECKUX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIMSIX W MPU W3YYEHUH APYTHX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEN M 3aKOHOMEpHOcTeH, (OpMyIHMpPOBAaTh UX Ha S3bIKE T'€OMETPUM M CO3JaBaTh
reOMETPUUYECKUE MOJEIH, NPUMEHITh OCBOCHHBIN TIe€OMETpUYECKHU ammapar Ais perieHus
NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH M OLICHUBATH TMOIYYECHHBIC PE3YIIbTATHI.

OTIMYHATENEHOW 0COOCHHOCTBIO TIPOTPAMMBI SIBISIETCSI BKIIFOUEHUE B KypC CTEPEOMETPUH
B HayaJle €ero u3y4yeHHs 3ajad, pellaeMblX Ha YPOBHE MHTYUTHUBHOIO TIO3HAHUS, U
onpenenéHHbIM 00pa30M OpraHU30BaHHAas pabOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIMPYET NPOTEKaHHE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JlalbHEHIIEMY U3YyUEHHIO IIPEMETA.

[Ipennourenne oOTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHMs, TO €CTh
TEOPETUYECKHE 3HaHUS HMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTb IpPEIMETHO-NPAKTHUECKOU
NesATeNbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUH Yy ydaluxcs B  Kypce
CTEPEOMETPUU MPOBOJUTCS 3a CUET PEIICHUsS 3a7a4 Ha CO3JIaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3ajlay Ha OIEpUPOBAaHUE IPOCTPAHCTBEHHBIMU oOpazamu. Co3gaHue oOpa3a MPOBOAUTCS C
OTIOPOI Ha HAIJIATHOCTh, @ OTNIEPHUPOBAHKE 00Pa30M — B YCIOBUAX OTBIICUEHUS OT HAIJIATHOCTH,
MBICJIEHHOTO U3MEHEHHS €r0 HCXOJHOTO COEep KaHusl.



OcHOBHBIE coaepkaTenbHble JuHMM Kypca «leomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsiMble U MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B IPOCTpaHCTBE». DOPMUPOBAHHE JJOTUYECKUX YMEHHUH pacipeiesiieTcss He TOJIbKO
M0 COJAEp)KaTeIbHBIM JIMHUSM, HO W TIO TojJaM OOy4YeHHsT Ha YpOBHE CPEAHETOo OOIIEeTo
o0OpazoBaHws.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMbl, pacipeesIEHHBIM 110 T01aM 00y4eHHUs, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
4TOOBl  OBJQJICHWE TIEOMETPHUUECKMMM TOHATUSMH U HaBBIKAMH  OCYILECTBISUIOCH
MOCNEAOBATENbHO M MOCTYHATeNbHO, C COOJIOIEHUEM TMPHUHIMIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKIIIOYAJINCH B OOIIYI0 CUCTEMY I'€OMETPUYECKHX MPEeACTaBICHN 00yJaromuxcs,
pacmpsisi 1 yriryossisi €€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE
Ha u3yuenue reomerpun otBoauTcs 2 yaca B Heento B 10 kinacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JiBa roga oOyuenus - 102 yyeOHbIX yaca

COAEPXAHME YYEBHOI'O KYPCA
11 KJIACC

Tesia BpameHnust

[MunuHapuueckass NOBEPXHOCTb, OO0pa3ylolle IWIMHIPUUECKOM MOBEPXHOCTH, OCh
HWIMHApUYECKO moBepxHocTU. L{unuuap: ocHoBaHUS U OOKOBas MOBEPXHOCTb, OOpasyroias u
0Cb; IJIOMIAb OOKOBOW M MOJHON OBEPXHOCTH.

KoHnnueckass moBepXHOCTb, 00pa3yrollMe KOHMYECKOM IOBEPXHOCTH, OCh U BEpILIMHA
KOHUYEeCKOW mnoBepxHocTU. KoHyc: ocHOBaHME W BeplIMHA, OOpasyrolias U OCh; IUIOIIAIb
OOKOBOH W TIOJHOW TMOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3ylomue ¥ BBICOTA; OCHOBAaHUS W
OOKOBasi MOBEPXHOCTb.

Cdepa m map: meHTp, pamuyc, OTUaMeTp; IUIOMIAJL MOBEPXHOCTH cdepsl. Bzammuoe
pacrosiokeHue chepbl ¥ TUIOCKOCTH; KacaTelbHas IJIOCKOCTh K cepe; mmomaas chepsl.

N3o06paxenue Ten BpalleHus Ha INIOCKOCTH. Pa3BEpTka HuIMHIpa U KOHYyca.

KomOuHanuu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHHK, ONHUCAHHBIA OKOJIO
cdepsr; chepa, BucaHHasi B MHOTOTPaHHUK, HITH TEJIO BPAILICHHUS.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOWCTBa 00bEMOB Tell. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO TMapaiienenurnena u cineactsus u3 He€. OO0bEM umiamHapa, konyca. O0bEM
11apa u miomaab chepsl.

[Tono6ubie Tenma B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOMIAJSIMH TOBEPXHOCTEH,
00BEMaMH IOQOOHBIX TEN.

Ceuenuss nuwiIMHApa (MapajuleIbHO M HEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapannenbHOE OCHOBAHHUIO U IPOXOASIIEe Yepe3 BEPIINHY), CEUCHUS 1Iapa.

BexkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocTy 1 B mpocTpancTBe. Cl0oKEeHNE U BBIYUTAHUE BEKTOPOB. YMHOXKECHHUE
BEKTOpa Ha uucio. Pa3nokeHne BekTopa Mo TPEM HEKOMIUIAHAPHBIM BekTtopam. llpaBuio
napajuienenunena. Pemenne 3aaa4, cBsI3aHHBIX ¢ IPUMEHEHUEM IPaBUII IEUCTBUIN C BEKTOPAMHU.
[IpsimoyronbHast cucrtema KoopAMHAT B mpocTpaHcTBe. Koopaunatel Bekropa. Ilpocteitmue
3aJaud B KOOpAMHarax. Yron Mexay Bekropamu. CkajsipHoe NpPOU3BEICHHE BEKTOPOB.
Brluucnenue yrioB MexAay HOpsIMBIMU M IUIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIM METOJ NpHU
pELIEHNU T€OMETPUUECKUX 3a/1au.



3. INTAHUPYEMBIE PE3VYJIBTATbBI

OcBoenne yudeOHOro mpeamera «Maremaruka» OMKHO OOeCreunBaTh JOCTIKEHHE Ha
YpPOBHE CpemHero oOImero o0pa3oBaHUs CIEAYIONIMX JMYHOCTHBIX, METampeIMETHBIX |
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMdHOCTHBIE pPe3yNbTaThl OCBOCHHS MPOTpamMMbl yd4eOHOTo mpeamera «MareMaThkay
XapaKTepU3YyIOTCS:

I'pasx1aHCcKO€ BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO TPAKIAHCKOW TMO3MIMK OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIECTBa, MPEACTABICHHEM O MaTeMaTHYECKUX OCHOBaxX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYpP, SBICHUM, MPOLEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TP.), YMEHHEM B3aUMOJCHCTBOBATh C COLHUAIBHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX PYHKLIHSIMU U HA3HAUCHUEM.

[TaTproTnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUICKON T'pa)kTaHCKOH MICHTUYHOCTH, YBOKCHHS K IPOLLIOMY
U HACTOSIIEMY POCCHMCKOM MAaTr€MaTUKH, II€EHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSIM
POCCHUHCKMX MAaTE€MaTUKOB M POCCHUHCKON MaTeMaTHMYeCKOM IIKOJbI, K HCIOJb30BAHUIO 3THX
JOCTIDKEHUH B IPYTUX HayKaX, TEXHOIOTHUAX, chepax SKOHOMUKH.

JyXOBHO-HPAaBCTBEHHOTO BOCTIMTAHUSI:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH pOCCHMCKOTO Hapoaa; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMSI, STUUECKOIO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM NPUMEHEHUEM
JOCTH)KEHUI HayKu U JESTEIbHOCTbIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJa/la B IOCTPOEHHUE
YCTOHYHMBOTO OYyMyIIETo.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHHEM K  MHpPY, BKIIOYas J3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, peIICHH, PACCYXJICHHU, BOCIPHUUMYUBOCTHIO K
MaTeMaTH4YE€CKUM aCIeKTaM Pa3IMYHbIX BUI0B UCKYCCTBA.

PuU3nYECKOe BOCITUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHS NPUMEHATh MaTeMaTU4YeCKue 3HAHUS B HHTEpecax
310pOBOTO M Oe30macHoro o0pasza XKM3HH, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3I0POBBIO
(3mopoBO€ mMHUTaHUE, COAUTAHCHUPOBAHHBIN PEKUM 3aHATUUA W OTIbIXa, pEeryispHas (Quanyeckas
aKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MIPHU 3aHIATHSIX CIIOPTHBHO-03I0POBUTEIIBHON
JeATEIbHOCTBIO.

TpyaoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOIIOOUS; WHTEPECOM K Pa3IUYHBIM
chepam mpodeccroHaTbHON AEATEeIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON U €€ MPUIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP Oynyiiel mpodeccuu U pearn3oBbIBaTb COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTreMaTHUeCcKOMY OOpazoBaHUIO U
caM000Opa30BaHUIO HAa TPOTSKEHUU BCEH >KM3HHU; TOTOBHOCTHIO K AKTHUBHOMY YYacTHIO B
pELIEHUH MPAKTUYECKUX 3a]1a4 MaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH.

DKOJIOrM4YE€CKOE BOCITUTAHUE:!

c(hOpMUPOBAHHOCTBHIO SKOJOTUYECKON KYIbTYphl, MOHMMAaHWEM BIHUSHHUS COIMAIBHO-
HSKOHOMMYECKHUX IPOLECCOB Ha COCTOSHUE MPUPOAHON M COLMAJIbHON Cpeibl, 0CO3HAHUEM
I00aJIbHOTO  XapaKTepa  OJKOJOTMYECKHUX  MpoOJieM; OpUEeHTalell Ha  IpHUMEHEHUue
MaTeMaTHYeCKUX 3HAHUU U pelIeHHs 3a/lad B 007acTU OKPYXKAIOUIEH Cpelbl, MIIaHUPOBAHUS
MOCTYTIKOB U OLIEHKHU UX BO3MOXKHBIX MOCIIEACTBUMN ISl OKPYKAIOLIEH CPE/IbI.



[leHHOCTH HAYYHOTO TTO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOMICCTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHUECKOW HAyKH Kak chepsl
YEJIOBEYECCKOH NIEATEIFHOCTH, ITANOB €€ Pa3BUTUS M 3HAYMMOCTH Ul Pa3BUTHS [IMBHUIIM3AIHM;
OBJIAJICHHUEM $I3BIKOM MAaTEMAaTUKH U MaTeMaTUYeCKOW KYJIBTYpOW KaK CpEeACTBOM IO3HAHUS
MHUpa; TOTOBHOCTBIO OCYHIECTBISATH MPOEKTHYIO W  HCCIEAOBATEIbCKYIO JIESTEIBbHOCTh
WHMBUIYAILHO M B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbI

MertanpenMeTHble pe3yJbTaTbl OCBOCHHS IPOrpaMMBbl yueOHOTo mpeameTa «MaremaTukay
XapaKTepU3yIOTCSl  OBJIQJICHUEM  YHHMBEPCAJIBHBIMU  HO3HABAMENbHBIMU  OelcmEUAMU,
VHUBEPCATIbHBIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2YIAMUEHbIMU
oelicmsusmu.

1) Vuueepcanvnvle nosnasamenvusie oeiicmaus, odecneuusaom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00YUAWuUXcs (0c80eHue Memoo08 NO3HAHUSL OKPYHCAIOULe20 MUpa,
npuMeHeHue 102UYEeCKUX, UCCIe008amenbCKUX onepayull, ymenutl pabomams ¢ ungopmayuetl).

ba3oBrle Jornueckue neMCcTBUL:

- BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHbIC MTPU3HAKK MAaTEMAaTUYECKUX OOBEKTOB, MOHSATHUH,

OTHOIIIGHUH MEXIy TMOHATHAMHU; (QOPMYIUPOBATH OIpENeTICHHs] TOHATHI; YCTaHaBIUBATh

CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMHA, OCHOBAHUS JIJIsl 00OOIICHUS U CPaBHEHHUS, KPUTEPUN

MPOBOJIMMOTO aHAJIN3a;

- BOCIPUHUMATH, (OPMYIUPOBaTh H TMPeoOpPa30OBBIBATH CYXKACHUSA: YTBEPIUTENbHBIE U

OTpHIIATENbHBIC, CAMHUYHbIC, YACTHBIC M OOIIHE; YCIOBHEIC,

- BBISBSITH MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M W MPOTUBOpEYUs B (haKTax,

JaHHBIX, HAOMIONEHUSX U  YTBEPXKACHMSX; MpeajaraTb KpPUTEPUH JJI1  BBISIBICHUS

3aKOHOMEPHOCTEH U NPOTUBOPEUMUIA;

- JIeNlaTh BBIBOJIBI C WCIOJNB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HHIYKTHBHBIX

YMO3aKJIIOUEHHH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

- MPOBOIUTH CAMOCTOSITEIBHO JIOKa3aTeIhCTBA MAaTEMATHYECKHX YTBEPXKICHUHU (TIPSMBIE M OT

MPOTUBHOTO), BBICTpAaUBaTh ApPryMEHTAIMIO, TMPUBOAUTH MPHUMEPhl U  KOHTPIPHUMEPHI;

000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BBIBOIBI;

- BpIOMpaTh croco0 pemieHus yueOHOW 3a1auu (CpaBHUBATh HECKOJIBKO BAapHAHTOB pPEILEHUS,

BHIOMPATh HanOoJIee MOIXOIIININ ¢ YIETOM CAMOCTOSTEIHHO BBIJICIIEHHBIX KPUTEPHEB).
basoBrle nccnenoBarensckue AeMCTBUS:

- WCIIOJIb30BaTh BOIPOCHI KaK MCCIEIOBATEIBCKUH WHCTPYMEHT MO3HAHUS; (OPMYIHUPOBATH

BOTIPOCHI, (PUKCHPYIOUINE TPOTUBOpPEUHE, MPOOJeMy, yCTaHABIMBaTh HMCKOMOE U JaHHOE,

dbopMupoBaTh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TO3HIIMIO, MHEHUE;

- MPOBOAMTH CAMOCTOATEIHHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAaHHUE 110 YCTAHOBICHUIO

0COOEHHOCTEH MaTreMaTu4eckoro OOBEeKTa, SBICHHSA, IMPOLECCa, BBIABICHUIO 3aBHCUMOCTEH

MEXTy 00bEKTaMU, SBJICHUSMH, ITPOIIECCAMH;

- CaMOCTOATENBbHO (GOpMYyIHpPOBaTh OOOOIIEHUS M BBIBOJBI IO pe3yiabTaTaM MPOBEAEHHOTO

HaOJIO/IeHNs], UCCIIEZIOBAaHNs, OLIEHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX PE3yJIbTaTOB, BHIBOAOB U

000011IeHMI;

- MPOTHO3UPOBATh BO3MOKHOE Pa3BHTHE TPOIIECCa, a TAK)KE BBIIIBUTATH TPEATIONOKEHUS O €ro

pPa3BUTUU B HOBBIX YCIIOBHUSX.

Pabota ¢ uadopmarueii:



- BBIABIATH AePUUUTH MH(OPMALMK, JAaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha BONPOC M IS
pEeLIeHNus 3a1auu;

- BpIOMparh MH(pOPMALMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIOB,  AHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh M HUHTEPIPETHPOBaTh HHGOPMAIMIO Ppa3IUYHBIX BUJIOB U  (GopM
IPEACTaBICHUS;

- CTPYKTYpPHpOBaTh MH(OPMAIMIO, MPEACTABIATh €€ B Pa3IUYHBIX (hopMax, WILITIOCTPUPOBATH
rpaduyecku;

- OLICHUBATh Ha/I&KHOCTh UH(OPMALIUU TI0 CAMOCTOSTENILHO C(HOPMYIINPOBAHHBIM KPUTEPUSIM.

2) VHnusepcanvhvie KOMMYHUKAMUGHbBLE OeliCMEUsl, 00eCneuusam chopmMuposanHocmsy
COYUATLHBIX HABBIKOE 00YYAIOUJUXCS.

Oo0wenue:

- BOCIPUHHUMAaTh M (OPMYIHPOBATH CYXKAEHUS B COOTBETCTBUM C YCJIOBUSIMH M LEISMHU
oO0IIeHus; CHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX M IHCBbMEHHBIX
TEKCTaX, JaBaTh NOSACHEHUS 10 X0y PELICHMs 3a/1a4l, KOMMEHTHUPOBATh [1OJIyYE€HHBIIN pe3yibTar;
- B XolIe OOCYXIEHHsS 3aJaBaTh BOIMPOCH IO CYIIECTBY OOCYXJaeMOW TEMbI, MPOOJIEMBI,
pemaeMoi 3a/auu, BBICKa3blBaTh WJICH, HAllEJICHHbIE HA MOMCK PELICHUs; COMOCTaBIATh CBOU
CYXJIEHHs C CY)KICHUSMHU JIPYTUX YYaCTHHUKOB JAMAjora, oOHapyXMBaTh pa3jindve M CXOACTBO
MO3ULIMH; B KOPPEKTHOM hopme GpopMyIrpoBaTh pa3HOITIACHs, CBOM BO3PaKEHHUS;

- TPEACTABIATh pe3y/ibTaThl pEUICHMs] 3aJayd, OSKCIEPUMEHTAa, HCCIEAOBaHUsA, IPOEKTa;
CaMOCTOSITENIBHO  BbIOMpaTh (OpMaT BBICTYIUIEHHMS C Y4€TOM 3ajad Mpe3eHTaluu |
0COOEHHOCTEH ayIUTOPHH.

CoTpynHHYECTBO:

- TIOHMMAaTh M HCIOJNb30BaTh NPEUMYIIECTBA KOMAHIHONW M MHIMBUAYAJIBbHOW pabOTHl NpHU
pelieHuH y4eOHBIX 3ajad; HIPUHUMATh IeJb COBMECTHOH JEATEIbHOCTH, IIAHUPOBAThH
OpraHu3alMI0 COBMECTHOW pabOThI, paclpenesaTh BHJIBI PabOT, JOroBapuBaThCs, 0OCYXAATh
MPOIIECC U Pe3yabTaT PadOThI; 0000IATh MHEHUS HECKOJIBKUX JTFONICH;

- Y4acTBOBaTh B TpYyNNOBBIX (opmax paboTel (0OCyXkaeHus, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMbD» U HHBIE); BBINOJHATH CBOIO YacTb pabOThl M KOOPAMHHPOBATH CBOU JCHCTBUS C
JPYTUMH 4I€HAMH KOMAaH[bl; OLIEHUBAaTh KaueCTBO CBOEro BKJIaJa B OOMIMI NPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBHSL.

3) Vuusepcanvuvie pecynamuesnuie oeticmeus, obecneyusarom Gopmuposanue CMviCi08blx
YCMAHOBOK U ICUSHEHHBIX HABIKOS TUYHOCHIU.

Camoopranuzanusi:

COCTaBJIATh IUIAH, AITOPUTM pEIICHUsS 3aJaud, BbIOMPaTh CHOCOO pelIeHHs C Y4ETOM
MMEIOLINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATh
BapHAHTHI PEIICHUN ¢ Y4ETOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb:

- BJaJIeTh HaBbIKAMM IO3HABATENbHON pe(IeKCHU KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBUU U
MBICIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB; BIAJIETh CIIOCOOaMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS
npoliecca U pe3ynbTara peleHns MaTeMaTnyeckoi 3a1aum;

- MNpeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpH pEIIEHUM 3a/laud, BHOCUTh
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTE;

- OLICHUBATh COOTBETCTBUE PE3y/bTaTa LIE€IN U YCIOBUAM, OOBACHATh IPUUMHBI JOCTHXKEHUS WU
HEJIOCTHKEHHUS PE3YJIbTaTOB JAESITeIbHOCTH, HAXOAUTh OIIUOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY
OTIBITY.



NPEIMETHBIE PE3VYJIBTATBI
11 KJIIACC

OmnepupoBarb TOHSATHUSIMH: WIAHAPUYECKast MTOBEPXHOCTb, oOpasyroiue
[TMHIPUYECKON TTOBEPXHOCTH; IMIIMHAP; KOHUYECKAst IIOBEPXHOCTh, 00pa3yroIne KOHUIECKOU
HOBEPXHOCTHU, KOHYC; cpeprueckasi HIOBEPXHOCTb.

PacrnioznaBarp Tena BpalieHus (LWIMHAP, KOHYC, chepa u map).

OOBACHATH CLIOCOOBI OTYYEHUS TEJl BPALLEHUSI.

Knaccugunupopars B3auMHOE pacroyiokeHue cepbl U IIOCKOCTH.

OnepupoBarh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BbICOTa CEIMEHTA;
IIapOBOM CJI0H, OCHOBAaHHME LIAPOBOTIO CJI0s, BHICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI U IIJIOMIAIN TIOBEPXHOCTEH TEN BpalleHHsI, TEOMETPHYECKUX TEll C
npUMEeHEeHHeM GopMyi.

OnepupoBaTh HNOHATUSMH: MHOTOTPAHHUK, BIHUCAHHBIM B cepy M ONUCAHHBIN OKOJIO
cdepsl; chepa, BucaHHas B MHOTOTPAHHUK WM TEJIO BPALLICHUS.

BBIUUCIIATE COOTHOMICHUS MEXKY TUTOIIAISIMHA TOBEPXHOCTEH M 00BbEMaMU TTOTOOHBIX TEI.

N300paxkate u3yuyaemble (UIYpbl OT PYKM W C NPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BhInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BPALICHUSI.

W3Bnekars, HHTEPIPETUPOBATh U MPEOOPa30BbIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMEeTpPHUYECKUX (PUTYpax, MPECTABICHHYIO Ha YepTexax U pUCYHKaX.

OnepupoBarh MOHSTHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE TEHCTBHSI CI0KEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHS BEKTOpa
Ha YHCII0, OOBICHATDH, KAKKMH CBOMCTBAMH OHHU 00JIaJafOT.

[TpuMeHATH MPaBUIIO Mapaiesienunesa.

OnepupoBarh MOHATUSMHU: JIEKApTOBbI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJll MEXIY BEKTOpaMH, CKaJIIpHOE
NPOM3BEICHIE BEKTOPOB, KOJUTMHEAPHBIE M KOMIUTAHAPHBIC BEKTOPHI.

Haxoaute cymMMy BEKTOPOB M IPOM3BEIEHHE BEKTOpA HA YUCIIO, YIOJI MEXIY BEKTOpPaMH,
CKaJIIpHOE TIPOU3BEICHHE, PACKIIAIbIBATh BEKTOP IO JABYM HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBarh MIOCKOCTh YPAaBHEHHEM B JICKAPTOBOM CHCTEME KOO IMHAT.

[TpumensTp reomerpuueckne (aKTbl Ui PEHICHHsS CTEPEOMETPHUYECKHX — 3ajad,
NPEANOIATalolINX HECKOJbKO IIaroB PEIeHHs, €ClIU YCIOBHsS NPUMEHEHHUs 3a/laHbl B SIBHOU
dopme.

Pemate mpocreifmue reoMmeTpudecKkre 3aqaqi Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
MeToJ1a.

Pemarh 3amauM Ha [0Ka3aTesbCTBO MATEMATHUECKUX OTHOLIEHMH M HaxOXAECHUE
reOMETPUUYECKUX BEJIMYMH MO 00pas3laM MM alropurMaM, OPUMEHssI U3BECTHbIE METOABI MPH
pEIIeHUH CTAaHJAPTHBIX MaTEeMaTHYECKUX 3a]1ad.

[TpuMensaTh TpoCTEilIMEe MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHbBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1au.

[TpuBomuTH mNpUMEpPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TpUpoIe M IKU3HH,
pacro3HaBarh IPOSIBIICHHE 3aKOHOB TEOMETPUH B HCKYCCTBE.

[IpuMeHATh NONy4YEeHHBbIE 3HAHUS HA NPAKTHKE: aHAJIU3UPOBATh pEaJIbHbIE CUTYallUH U
OPUMEHATh  M3YYEeHHBIE TOHATUS B  MpOLIECCE TIOMCKA  PELIeHHS  MaTeMaTHYeCKd
c(OpMYITUPOBAHHOM MPOOIEMBI, MOJIEIUPOBATh pPEaJbHBIE CHUTYallMM Ha S3bIKE T'€OMETPHH,



HCCIICAOBATh IMOCTPOCHHBIC MOACIN C HCIIOJB30BAHHUECM I'COMCTPUUCCKHUX MMOHATUH H TCOPEM,
arrapara aJjr e6pLI; pemaTh NPpaKTUUICCKUC 3alauu, CBA3aHHBIC C HAXOKACHUEM T'COMCTPUICCKUX
BCJIIMYHH






TEMATUYECKOE IINTAHUPOBAHUE
11 KUIACC

KosnvecTBO yacoB DJIeKTPOHHbIE
Ne HanmMeHoBaHHe pa3ieoB U TeM (mudgposbie)
Kontpoabnsie IIpakTHyeckue
n/n NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Tena BpamieHus 12 http://window.edu.ru/
http://school-
O06bEMBI TEN 5 1 tip //S.C 00
collection.edu.ru/
BekTopbl 1 KOOpJMHATHI B IPOCTPAHCTBE 10 1 http://window.edu.ru/
[ToBTOpeHuE, 0600IICHHE, CHCTEMATH3AIIHS - 1 http://school-
3HaHUN collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 3 0


http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

IHOYPOYHOE IINTAHUPOBAHUE

11 KIIACC
KosinvecTBO yacoB DJIeKTPOHHbIE
Jlara nugposbie
Ne ni/mm Tema ypoka Konrpoabnsie IIpakTuueckue op
Bcero u3yuyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Cthepa 1 wap: UCHTP, PaAKyC, AHAMETP; 1 http://window.edu.ru/
IUIONIAb TIOBEPXHOCTU CheEPHI ' R
B3anmMHoe pacrionoxenue cepsl u
IUTOCKOCTH; KacaTellbHasl MJI0CKOCTD K 1 http://window.edu.ru/
chepe; momaas chepbl
N3oOpakenue cdepsl, mapa Ha 1 http://window.edu.ru/
iockocty. CeueHust mapa ' R
Hunuaapudeckasi MOBEPXHOCTD,
00pasyIOUIHE UHIHHAPHHIECKOH 1 http://window.edu.ru/
MOBEPXHOCTH, OCh [UJIAHAPHYECKOM ' R
MIOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBast
MOBEPXHOCThH, 00pa3yromias u Och; 1 http://windowedu.ru/
IIOIab OOKOBOM U MOJIHOU ' R
MIOBEPXHOCTH
N3o0paxenne NMINHAPA HA TIIOCKOCTH.
Pazpéprka nununapa. CeueHus: HUIUHIPA .
prian P N t AP 1 http://window.edu.ru/
(TII0CKOCTHIO, MapaIJIEIbHON WIIN
MIEPIICHIUKYISIPHON OCH [IUIHH]IPA)
KoHnveckast moBepXHOCTb, 00pa3yroIne i
P pasyro 1 http://window.edu.ru/

KOHHUYECKOM IMOBCPXHOCTHU, OCb U


http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/

BCpHIMHA KOHHUYECKO IIOBCPXHOCTHU

KOHYCI OCHOBAaHHC U BCPIIHMHA,

8 o0pasyroliias ¥ 0Ch; IIOMIa> OOKOBOH 1 http://window.edu.ru/
MIOJTHOM TTOBEPXHOCTHU
VYcedu€HHBIN KOHYC: 00pa3yIoIne 1

9 BBICOTA; OCHOBAHUS 1 OOKOBas http://window.edu.ru/
MOBEPXHOCTh
N3o0pakeHne kKoHyca Ha IIOCKOCTH.

Pa3péprka konyca. CeueHus kKoHyca

10 (MTOCKOCTBIO, TTAPAUICIbHON OCHOBAHHIO, http://window.edu.ru/
U TIOCKOCTBIO, IPOXOAIIEH uepe3
BEpILNHY)

1 KomOuHanus e BparieHus u http://school-
MHOTOIPaHHHUKOB collection.edu.ru/
MHororpaHHuK, OIMMCAHHBINA OKOJIO

12 C(bepm;rlc)(bepa, BIIMCAaHHAs B http://S_ChOOI-

collection.edu.ru/
MHOTOTPAHHHK WJTH B TEJIO BPAICHHSI
13 HO}{HTI/IG 00 00béme. OCHOBHBIE CBOMCTBA http://windowedu.ru/
00BEMOB Tel
) http://school-
14 O06bEM muIIMHIIpa, KOHYCa collection.edu.ru/
N http://school-

15 O06bEM mapa u mwiomanb chepsl collection.edu.ru/
[TomoOHbIE TeNa B MPOCTPAHCTRBE.

16 COOTHOIICHUS MEXTy TUTOLIAIIMH http://window.edu.ru/
MOBEPXHOCTEH, 00bEMAMHU TTOTOOHBIX TEJ

17 KonTponbhas padora mo temam "Tena http://school-

Bpamienus" u "O0beMbl Ten"

collection.edu.ru/


http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://school-

18 BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE collection.edu.ru/
http://school-

19 CrnoxeHue 1 BBIUNTaHUE BEKTOPOB .
collection.edu.ru/
http://school-

20 YMHOXEHHE BEKTOpa Ha YHCIIO .
collection.edu.ru/

Pasznoxenue Bekropa 1o tpém

21 HEKOMIUTaHApHBIM BekTopam. [TpaBuiio http://window.edu.ru/
napaenenumnena
Pemienue 3anay, CBA3aHHBIX C

22 IPUMEHEHUEM TIPaBUJI AEUCTBUI C http://s.ChOOI_

collection.edu.ru/
BEKTOpaMHU
[IpsimoyronbHast cucTeMa KOOp/AUHAT B
23 npoctpancTe. KoopanHaTel BeKTopa. http://window.edu.ru/
[Ipocreimme 3aga4un B KOOpAMHATAX

24 VYron mexny Bektopamu. CkansipHoe hittp://window.edu.ru/

pOM3BE/IEHHE BEKTOPOB

o5 BerunciieHne yrioB My MpSMbIMHU U http://window.edu.ru/

TUTOCKOCTSIMH

26 KoopanHaTHO-BEKTOPHBIH METOJI IPU http://window.edu.ru/

peIICHIH TEOMETPHUYECKUX 3a]1a4

07 KonTponbHas padota mo teme "BekTopbl http://window.edu.ru/

Y KOOPJIMHATHI B IPOCTpaHCTBE"
[ToBTOpeHue, 0000IICHHE U
98 cucreMaruzanus 3HaHui. OCHOBHbIE http://windowedu.ru/

(burypsl, GpakTbl, TEOPEMBI Kypca
TUIAHUMETPHUH


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/

29

30

31

32

33

34

[ToBTOpEeHue, 0600IICHHE U
cucTeMarn3anus 3HaHnii. OCHOBHBIE
(dburypsl, GpakTbl, TEOPEMBI Kypca
TJIAHUMETPUHT

[ToBTOpenue, 00061ICHNE U
CHCTEeMaTH3alus 3HaHUH. 3a1aun
TUTAHAMETPUHU M METOJIBI UX PEIICHHUS

[ToBTOpeHue, o6o0IICHHE U
cUCTEeMaTh3alus 3HaHUH. 3a1a4n
TUIaHUMETPUH U METOABI UX PCIICHUA

[ToBTOpEeHue, 00001ICHHE U
cucreMaruzanus 3HaHuii. OCHOBHBIE
¢burypsl, GpakTsl, TEOPEMBI Kypca
CTEPEOMETPHH

Wrorosas koHTponbHas paboTa

[ToBTOpEeHue, 00001ICHHE U
cucTeMaTHh3anusa 3HaHUu

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

http://window.edu.ru/

http://window.edu.ru/

http://window.edu.ru/

http://window.edu.ru/

http://window.edu.ru/

http://window.edu.ru/


http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
oOpazoBatensHOU porpaMMel (11 kitacc)

Kon [IpoBepsiemble peAMETHBIE PE3YIbTAThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHON MPOTrpaMMBbI CpeTHEro 0011ero 00pa3oBaHus
pe3yinbraTta
6 I'eomerpus
OnepupoBarTh MOHATUSAMU: LWIMHIPUYECKas MOBEPXHOCTh, 0o0pa3yroliue
6.1 WIMHIPAYECKONH TOBEPXHOCTH, IWIMHIP, KOHUYECKAash TOBEPXHOCTH,
' oOpa3yoliue  KOHHYECKOM  TMOBEPXHOCTH, KOHYC,  cdepuyeckas
MMOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MIUINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CLIOCOOBI TTOTYYESHHUS TEJl BPALICHUS
6.4 KnaccudumupoBars B3auMHOE pacmiosioKeHHE CPephl U TUIOCKOCTH
OnepupoBaTh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTa,
6.5 BBICOTA CETMEHTA, LIAPOBOM CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
[IapOBOTO CJIO0SI, IIAPOBOM CEKTOP
6.6 Boruncnsate 00beMbl W IJIOMIAAM TOBEPXHOCTEH TeNm  BpaIlEHUS,
' TeOMETPHUECKUX TeJl C MPUMEHEHHEM (HOpMYIT
OnepupoBarh TOHITHSIMH: MHOTOTPAaHHUK, BIHUCAHHBIA B cdepy u
6.7 OMUCaHHBIA OKOJIO cepsl, chepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJIO
BpaIICHUS
6.8 BBIYHCIATE COOTHOMIEHUS MEXK Ty TUIOIIAIMU TIOBEPXHOCTEH 1 00beMaMu
' MOI0OHBIX TeN
6.9 N3o0paxaTh u3ydaemble QUTypbl OT PYKH U C MPUMEHEHHEM IMPOCTHIX
' YePTSIKHBIX HHCTPYMEHTOB
BoinonHsATe (BBIHOCHBIE) IIJIOCKHE YEPTEXKU M3 PHUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTyp: BHI CBEpXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS Tell
BpallleHus
W3Bnekatb, WHTEPIPETHPOBATH U MPEOOPa3OBHIBATH HHPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TI'€OMETPUYECKHX (Urypax, TMPeJCTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTh reomerpuueckue (HakTbl AN PEIICHUS CTEPEOMETPUUYECKUX
6.12 3aja4d, MPEIOIaraloliiX HECKOJIBKO IIaroB pEIIeHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B SBHOU (hopme
6.13 OnepupoBath MOHATHEM: BEKTOP B IMPOCTPAHCTBE
6.14 BeImonHATE JEHCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H




YMHOXEHHSI BEKTOpa HAa YHCIO, OOBSACHATh, KAKUMU CBOMCTBAMH OHH
o0agaoT

6.15

[TpuMeHsTH MpaBUIIO Napasuieenunena Npy CI0KeHUH BEKTOPOB

6.16

OHepI/IpOBaTB MNOHATHAMU: JCKAPTOBLBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOIAYJIb BCKTOpPA, PAaBCHCTBO BCKTOPOB, KOOPAWHATHBI BCKTOpA,
yroi MCXKOY BCKTOpPaMHu, CKaJIPpHOC IMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHLIC BECKTOPLI

6.17

Haxomuth cymMMy BEKTOpOB M NPOM3BEJEHHE BEKTOpAa Ha YHUCIO, Yroil
MEX]Jy BEKTOpaMH, CKaJIsIpHOE MPOM3BEAECHUE, PACKIIAAbIBATh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aHaBaTI) IIJIOCKOCTH YPABHCHHUEM B )IeKapTOBOfI CUCTCMEC KOOpAUHAT

6.19

PemraTs HpOCTCI\/’IHII/Ie reOMCTPHUYCCKUC 3aJladr HAa IPUMCHCHUC BCKTOPHO-
KOOPAWUHATHOTO METOda

6.20

Pemiats 3aga4d Ha O0Ka3aTCJIbCTBO MAaTCMaTHYCCKHUX OTHOIICHUN U
HaXO0XIACHUEC TCOMETPUUYCCKUX BCIWYHUH II0 06pa3uaM HIIN aJilrTOpUTMaM,
MIPpUMCHSAA HU3BCCTHBIC METOAbI npu peicHUN CTaHAAPTHBIX
MaTEeMaTHUYCCKUX 3a1a4

6.21

[IpuMmensTh mpoCTeHline MpOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEUICHUU CTEPEOMETPUUECKUX 3a]1a4

6.22

IIpuBOogUTE MpHMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U
YKU3HHM, PACIIO3HABATh IIPOSABIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

6.23

HpI/IMeHSITI) TOJIYYCHHBIC 3HAHHUA Ha MPAKTUKC. AHAJIM3UPOBATH PCAJILHBIC
CUTyalluu U NIPUMCHATH U3YYCHHBIC ITIOHATHUSA B IPOUECCC MONCKA PCIICHUSA
MaTCMaTHUYCCKHU C(I)OpMYJ'II/IpOBaHHOI\/'I Hp06HeMLI, MOZACIINPOBATH PCAJIBHBIC
CUTyallMM Ha A3BIKEC I'COMCTPUHU, UCCICAOBATH MOCTPOCHHBLIC MOJACIN C
HCIOJIb30BAHUEM I'€COMCTPHUICCKUX TIOHATUH U TCOPEM, alllrapara anre6pbl,
peuaTtb MPAKTUYCCKUC 3aJa4u, CBs3aHHBIC C HaxXoXJICHUEM
reOMCTPHUICCKUX BCIUINH

[TpoBepsiemsble rneMeHThI conepxkanus (11 kiacc)

Kon

[IpoBepsieMblil 37IEMEHT COAEPHKAHUS

I'eomerpus

6.1

[{unuHIpudeckas MOBEPXHOCTh, 00pa3yIoNue MUIHHIPHICCKONH MMOBEPXHOCTH,
OCh IIWIMHAPUYECKON TmoBepxHOcTU. UunmumHap: ocHoBanusit U OOKOBas
MIOBEPXHOCTh, 00pa3yrolas U och, IUIOMIA/ (b OOKOBOM U MOJHON HOBEPXHOCTH

6.2

Konunueckass moBepXHOCTb, 00pa3yrolue KOHHMYECKONM IOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM noBepxHOCcTH. KoOHyc: OCHOBaHME U  BEpIIMHA,




oOpa3ymoias ¥ OCh, IJIOMAAb OOKOBOH M TOJHOW MOBEPXHOCTH. Y CEUECHHBIN
KOHYC: 00pa3ylolIie U BbICOTa, OCHOBaHUS 1 OOKOBasi IOBEPXHOCTb

Cdepa wm map: meHTp, paaudyc, AUAMETpP, IUIOMIAJAh MOBEPXHOCTH CQEpHI.
6.3 B3aumMHoe pacronoxeHue chepbl U IIIOCKOCTH, KacaTeNbHas TNIOCKOCTh K cdepe,
1016 Chepsl

6.4 N3o06paxeHnue Ten BpallleHHs Ha TUIOCKOCTH. Pa3BepTka HUIMHApA U KOHYCa

KOM6I/IH8.I_[I/II/I TCJI BpallCHUA W MHOI'OI'PAaHHHKOB. MHoror PAaHHUK, OIMMCaHHBIN

6.5
okoJio chepsl, chepa, BMcaHHas B MHOTOTPAHHUK, WK TEJIO BPAICHUs

[Tonsitne 06 oObeme. OCHOBHBIC CBOWMCTBA 00BbeMOB Teil. Teopema 00 oObeme
6.6 NpSMOYTOJIBHOTO Tapaijenenunesna M cieActBus u3 Hee. OO0beM LWINMHApA,
KoHyca. O0beM 11apa u miIomaas chepbl

[TogoOubie Tenma B mpoctpancTBe. COOTHONIGHHUS MEXKAY IUIOMIAISMU

6.7 .
MOBEPXHOCTEH, 00beMaMU OJOOHBIX TEJ
6.8 Ceuenust nunuHapa (MapajiesbHO M MEPHEHAUKYIISIPHO OCH), CEUEHHUS KOHYycCa
' (mapasniebHOe OCHOBAHUIO U MTPOXOJISIINEE Yepe3 BEPIINHY), CEUCHHS I1apa
Bekrop Ha miockoctd U B mpocTpaHcTBe. ClOKEHHE U BBIYMTAHUE BEKTOPOB.
6.9 YMHO)€eHue BEKTOpa Ha 4ncio. Pa3znoxeHue BEKTopa o TpeM HEKOMIUIAHAPHBIM
' BekTopaMm. IlpaBuio mnapamnenenunena. Pemenue 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM IPaBUJl ACUCTBUI C BEKTOPaMU
[IpsimoyronbHasi cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BeKTOpA.
6.10 [Ipocreiimme 3agauum B KOOpAMHATaX. YTroil Mexay Bekropamu. CkaisipHoe

IMPON3BCACHUC BEKTOPOB. Brrancienue YIJI0B MEKAY MPAMBIMH U IIJIOCKOCTSAMMU.
KOOp,Z[I/IHaTHO'BeKTOpH]EJﬁ MCTO/J IIPU PpCHICHUU I'COMCTPHUUCCKUX 3ada4

111.11. /Ing npoBeneHus: €AMHOIO FOCYAapCTBEHHOTO dK3aMeHa 1o MaTemaTuke (naiee - EI'D
10 MAaTEeMaTHKE) HWCIOIb3YeTCs TepedeHb (Koau(uKaTtop) NPOBEpSEMBIX TpeOOBaHWN K
pe3yabTaTaM OCBOSHHsI OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl CpeHero o0Iiero oopa3oBaHus U
anemMeHToB cojepkanus. [Ipu mpoBeaennu EI'D mo maTemartnke 0a30BOTO ypOBHS M3 TEPEUHS
(xomudukaTopa) BEIOUPAIOTCS MO3UIIMK, COOTBETCTBYIOMIHE (pemepansHoi pabodeil mporpaMmme 1mo
MareMatuke (0a30BbI YPOBEHB)

Tabmuma 11.4

[Tpoeepsiembie Ha EI'D mo maTemaTuke TpeOOBaHUS
K pe3yJIbTaTaM OCBOEHHsI OCHOBHOW 00pa30BaTeIbHON POTPAMMBI
CpeIHero o0Iero oopa3oBaHus

Kon [IpoBepsieMble TpeOOBaHUS K MPEIMETHBIM pE3yabTaTaM OCBOCHUS
MPOBEPSIEMOTO | OCHOBHOM 00pa3oBaTeIbHON MPOrPaMMBbI CpeHETO 001Iero 00pa3oBaHus
TpeOoBaHUS

1 BHaI[eHI/Ie MCTOdaMU OOKa3aTCJIbCTB, aJIrOpUTMaMH PpPCIICHUA 3aladv;




yMeHue QOopMyJIHpoBaTh M ONEPUPOBATh IMOHATUSAMH: OIpeIesIeHHE,
aKcoMa, TeopeMa, CJEICTBHE, CBOMCTBO, IPH3HAK, J0Ka3aTEIIbCTBO,
paBHOCHIIbHBIE (DOPMYJIMPOBKU; MPUMEHSTh UX; YMEHUE (HOpPMYyIUpOBaTH
oOpaTHOE M TIPOTHBOIOJIOKHOE YTBEPXKICHHE, NPUBOJUTH IIPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BaTh METOJl MAaTeMaTHYeCKOM HHIYKINU;
IPOBOANTH JI0Ka3aTEIbHBIC PACCY)KICHUS IIPU PEIICHUHN 3a7ad, OL[CHUBATh
JIOTHYECKYI0  MPAaBUJIBHOCTh  PACCY)KICHHWH; yMEHHE OINEepUpOBaTh
HOHATHUSAMH: MHOKECTBO, ITOJMHOXKECTBO, OINEpAalUU HAaJ MHOKECTBAMH;
YMEHHE  HCIOJIb30BaTh  TEOPETHUKO-MHOXKECTBEHHBIH  ammapar Ui
OITMCAaHMS PEaTbHBIX TPOIECCOB U SBICHHUIA U MPH PEIICHUU 33134, B TOM
qucie U3 JPYTruX y4eOHBIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBs3HBIN rpad, AepeBo, UK, rpad Ha IMIIOCKOCTH; YMEHHUE 33]1aBaTh
U OIUCHIBAThH Tpadbl pa3IMUHBIMU CIOCOOAMM; UCHOJIB30BATh Ipadbl MpH
pELIeHUH 3a71a4

VYMeHue omnepupoBaTh MOHATHAMHU: HATypallbHOE YHUCIIO, LIEJI0€ YHCIIO,
CTENEHb C LIEJIBbIM M0Ka3aTeNleM, KOPEHb HATypaJbHOM CTENEHU, CTENIEHD C
palMOHATIBHBIM TOKa3aTeNleM, CTENEHb C JACHCTBUTEIbHBIM MOKa3aTeleM,
jJorapupM YHUCIA, CHUHYC, KOCHMHYC W TAaHI€HC IPOU3BOJILHOTO YHCIIa,
OCTaTOK IO MOJYJI0, PAlHOHAIBHOE YHUCIO, HUPPALMOHAIBHOE YHCIIO,
MHOKECTBAa HATypalbHbIX, LEJIbIX, PpAlUOHAIbHBIX, JEHCTBUTEIIBHBIX
qHCell; YMEHHE UCIOIb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBLINNA OOLIHi
JeNUTeh W HauMEHbIIee oOmiee KpaTHoe, anroputM EBkiamnma mnpu
pelIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IUYHBIMU MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIMIOJHATH BBIYMCICHUE 3HAUEHUH U TpeoOpa3oBaHus
BBIPQ)KEHUI CO CTENEeHsAMM U Jorapupmamu, npeoOpa3oBaHUs IpPOOHO-
palMOHANbHBIX ~ BBIPDAKEHUH; YMEHUE  ONEpUpOBaThb  MOHATHAMMU:
MI0CJIEI0BATENbHOCTh, apu(MeTHUecKass MPOrpeccusi, TreoMeTpudecKas
nporpeccus, OECKOHEYHO yOBIBalOIIasi TIeOMETpUYECKas IPOTrPeccHs;
yYMEHHE 3a/laBaTh I10CIIEAOBAaTEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYpPpPEHTHBIX (HOpMYJI; YMEHHE ONEPUPOBATh MOHATUSMH: KOMIUIEKCHOE
YUCIIO0, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIa, MOIYJAb W apryMeHT
KOMIUIEKCHOTO  4YHcia, (opMa  3amucl  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpUTOHOMETpUYecKas U ainreOpandeckas); yMeThb
MIPOU3BOIUTh apU(PMeTHUYECKHUe IEHCTBUS C KOMIUIEKCHBIMHU UHCIAMU;
IPUBOAUTH IPUMEPHI MCIIOIb30BaHHUS KOMIUIEKCHBIX YHCEI; ONEepUpOBaTh
NOHATUAMM: MaTpuna 2 X 2 u 3 X 3, ompenenurenb MaTpPHULIbI,
reOMETPUUECKUI CMBICIT OIIPEeTUTENs

YMeHHe oIepupoBaTh IOHATUSAMM: PALUOHAIBHBIC, HPPALMOHAIBHEIE,
MOKa3aTeNlbHble, CTENEHHbIE, Jorapupmuueckue, TPUTOHOMETPUUECKUE
YpPaBHEHUS U HEPABCHCTBA, HUX CUCTEMBI; YMEHUE OIEpPUPOBATH
MOHSTUSMM: TOXKJIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMAa YPAaBHCHUM U HEPABEHCTB, PaBHOCUJIBHOCTH
YPABHEHUN, HEPABEHCTB M CHCTEM; YMEHHE pellaTh ypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBl C IIOMOIIBI) pA3JIMYHBIX IIPUEMOB; pELIAThH
YpaBHCHHUsA, HCEPABCHCTBA MW CHCTEMbI C IapaMe€TpoOM; IIPUMCHATDH
YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI I PELICHUS MAaTEeMaTHYECKUX
3a]1a4 ¥ 3a]1a4 U3 pa3IudHbIX 00JacTeil HayKu U peanbHON )KU3HU




YMeHue omnepupoBaTh TMOHATUAMU: (DYHKIHSA, HYETHOCTh (QYHKIUH,
NEPUOANIHOCTD q)YHKIII/II/I, OIrpaHU4YCHHOCTD (1)yHKIII/II/I, MOHOTOHHOCTbH
GyHKIUHM, KCTpeMyM (YHKIMU, HAauOOJbIIee M HAaUMEHbIlee 3HAUYCHUS
GyHKIMHM Ha TIPOMEXKYTKE, HempepbhiBHAsS (DYHKIMS, aCHMITOTHI rpaduka
GyHKIUM, TepBas U BTOpasl MPOHW3BOAHAA (DYHKIIMH, TEOMETPHUECKUN U
(U3MYEeCKUH CMBICT TMPOW3BOJHOM, TEepBOOOpa3Hasi, OMpeaeICHHBIN
MHTErpajl, YMEHHME HaXOAWUTh ACHUMITOTHI rpaduka (yHKIUH;, yMeHHE
BBIUUCIIATh  NPOU3BOJHBIC  CYMMBI, IPOU3BEACHHUS, YacTHOTO H
KOMIO3UIUN (YHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOW K Tpaduky
GyHKIIMM; YMEHHE HaxOIuUTh IPOU3BOJHBIE AJIEMEHTAapHBIX (YHKIUH;
YMEHHE HCIIONb30BaTh NPOM3BOJIHYIO JJISi MCCIEIOBAaHUSA (PYHKUUH,
HaXOJIUTh HAWOOJbIIME W HAWUMCEHBIINE 3HAYCHHs (QYHKIUH; CTPOHTH
rpaq)mm MHOT'OYJICHOB C HCIIOJIb30BAHUCM allllapata MaTCMaTUYCCKOI'O
aHanuM3a; TPUMEHSTH MPOU3BOJHYIO JIUISl HAXOXJICHUS HAMIYYIIero
pelleHrsT B TPHUKIATHBIX, B TOM YHCJIE COIMATbHO-DKOHOMHYECKHX U
(bU3MYeCKUX 3a/layax; HAXOJIUTh IUIOMIAJAN U 00BEMbI (PUTYp C TIOMOIIBIO
HUHTCrpaja;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0 MOACIUPOBAHUA C
oMoIIbI0 au¢depeHITnaTbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHIATHAMU: Tpaduk QyHKIIUH, 0OpaTHAs (PYyHKITHS,
KOMMO3UIUs (DYyHKIMHA, JTuHeWHas (QyHKIUs, KBaipaTHuHass (QyHKIHS,
pauMoHanbHas (QYHKUMS, CTeNeHHas (yHKIUsS, TPUTOHOMETPUUYECKHUE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHUYECKHE (PYHKIUH, MOKa3aTelIbHAs U
norapupmuueckass (GYHKLUUU; YMEHHE CTPOUTh TIpaUKU H3yYEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpaduKoB  (PyHKIHIA,
UCMOJIb30BaTh IpaUKK Uil U3y4EHHs MPOLECCOB M 3aBUCUMOCTEH, mpu
pelIeHnH 3a/1a4 U3 JIPYTHX Y4eOHBIX NMPEeIMETOB M 3a7ad W3 pealbHOU
KHM3HM; BBIpaXKaTb (QOpPMYJIaMU 3aBUCUMOCTH MEXIY BEIMYUHAMU;
MCTIOJIb30BaTh CBOMCTBA W rpaduku (QyHKIMNA AT pEIIeHUs] ypaBHEHHIA,
HEpaBEHCTB M 3aJady C IapaMeTpamH; M300pakaTb Ha KOOPJMHATHOH
IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBbIE 3aJaud pas3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLICHTHI, JI0JIM M YacTH, Ha JIBUWXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCITyT, HAJIOTH, 3a/1a4d U3 OOJIACTH YNPABICHHS JIMYHBIMA U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHUS, YpPaBHEHHUS, HEPaBEHCTBA U HX
CHCTEMBl II0 YCIOBHMIO 3aJaud, MCCIEJ0BATh IIOJIY4YEHHOE pELICHUE U
OLIEHMBATh MPABIONOJ00HOCTh PpE3yJbTAaTOB; YMEHHE MOJEINPOBAThH
peajibHble CUTYyallud Ha $3bIKE MAaTEMAaTUKU; COCTaBJISATb BbIPAXKEHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4H, UCCIEA0BATh
IIOCTPOCHHBIE ~ MOJEJIM C  MCIOJIB30BAaHMEM  amnapara  ainreopsl,
UHTEPIIPETUPOBATH [TOTYUEHHbIN pPe3ybTaT

YMeHue onepupoBaTh MOHITHSIMH: CpeqHee apudMeThdeckoe, MeauaHa,
HauOoJbIlIee U HAaUMEHBIIIEE 3HAYCHUS, pa3Max, AUCIIEPCUS, CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa,; yMEHHE HW3BIIeKaTh, HHTEPIPETUPOBATH
nH(popMaInio, MpeaCTaBIeHHYIO B TabMuIax, Ha AUarpaMMax, rpadukax,
OTpaXKaloIyl0 CBOMCTBA pealbHBIX MPOLECCOB U SIBIEHUM; MPEICTABIATD
nHpOpMaIIMI0O C TIOMOIIBI0 TAOMWIT W  JOWarpaMM; HCCJEI0BaTh




CTaATUCTUYCCKUC HNAHHLIC, B TOM YHUCIC C INPHUMCHCHUCM rpa(bnquKHx
MCTOHOB U 3JICKTPOHHBIX CPCACTB, rpa(bnqecm/l HCCiI€a0BaTh COBMECTHBIC
Ha6J'IIO,ZlCHI/I$I C IIOMOIIBIO JHUArpaMM paCCCUBAHUS U JIMHENHOM perpeccuun

YMeHHe omnepupoBaTh IOHATUSMU: CIIyYalHBIM ONBIT M CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIy4allHOIrO COOBITUS; YMEHHME BBIUHCIATH
BEPOSITHOCTh C HCIOJb30BAaHUEM TIpaUUYEeCKUX METOOB; IPUMEHSTH
(GopMysbl CIOXEHUS U YMHOXKEHHsI BEpOSTHOCTEH, (OpMyily MOJHON
BEpOSATHOCTH, Gopmyny beprymnu, komOuHaTopHble (PaKThl U (HOPMYIBI;
OLIEHMBATh BEPOATHOCTU pEAIbHBIX COOBITHUIH; YMEHHE OIEPUPOBATH
MOHATUSAMM:  CIyyailHas BENWYMHA, paCHpeielieHue BepOsSTHOCTEMH,
MaTeMaTHYECKOE OXKHJAaHUE, JUCIEePCUs] U CTaHIApPTHOE OTKIOHEHHE
CllyyailHOH  BeNMUYWHBI, (QYHKIUH paclpenesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOTO ¥ HOPMAJIBHOTO PACHpEeeNIeHH; yMeHue
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpe/ieeHuil JUIsl peleHus 3a1a4;
3HAKOMCTBO C MOHATHAMM: 3aKOH OOJBIINX YUCEI, METOJbl BHIOOPOUYHBIX
UCCIIC/IOBAaHM; yMEHHE TMPHUBOAMTH NPUMEpPHl MPOSBICHUS 3aKOHA
OONBLIMX 4YHCET B NPUPOJHBIX M OOIIECTBEHHBIX SIBICHUAX; YMEHHE
ONEpPUPOBATh MOHATUSMH: COYETAaHHUE, MEePECTaHOBKA, YUCIO COYETaHHIH,
YUCIO  IepecTaHoBOK; OuHOM  HblOTOHa;  yMeHHE  NIPUMEHATH
KOMOWHATOpHBIE (PAKTHI U PACCYXKACHUS Ui PEIICHHs 3a/1a4; OLEHHBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTABIIATh BEPOATHOCTHYIO MOJENb U
MHTEPIPETHPOBATH TOJTYYCHHBIA PE3ysIbTaT

YMeHue onepupoBarh MOHATHSMH: TOYKA, MNOpsMasg, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUMHA YIJIa, IUIOCKUI yToJ, JBYTPaHHbII
YIOJI, TPEXIPAHHBIN YTOJl, CKPEIIMBAIOIIMECA MPSIMBIE, TAPATUIETBHOCTD U
NEePHIEHANKYISIPHOCTh MPSAMBIX W IUIOCKOCTEH, Yroyl MEXAy MpsSMbIMH,
Yrojl MEXAYy MNpSIMOM U IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH,
paccTostHue OT TOYKHM JO IUIOCKOCTH, PACCTOSHHE MEXIY HpsIMbIMU,
pacCTOAHUE MEXAY IUIOCKOCTAMH; YMEHUE HCIIOIb30BaTh MPHU PEUICHUU
3a1a4 u3y4yeHHbIe (DaKThl U TEOpPEeMbl TUIAHUMETPHH;, YMEHHUE OILICHHWBATh
pa3Mepbl OOBEKTOB OKPYXAIOIIETO0 MHUpA; CTPOUTh MAaTeMaTHYECKUE
MOJEJIM C TOMOIIBIK TE€OMETPUUECKUX IMOHATUH W BEJIMYMH, DPEIIATh
CBSI3aHHBIE C HUMU MPAKTUYECKUE 3a1a4U
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YMeHue onepupoBaTh MOHATHSIMH: IUIOMIAAL (UTyphl, 00beM QUrypsl,
MHOTOTPaHHMK, INPaBUIbHBIA MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenunesa, nOpusMma, nupamuaa, ¢urypa MU MOBEPXHOCTh
BpallleHHus, UWIMHApP, KOHYyC, map, cdepa, Mmiomags chepsl, MUIomaib
MOBEPXHOCTU MHUPAMHJIbI, TMPU3MBI, KOHYCa, IWIMHApa, 00BeM KyoOa,
MPSIMOYTOJIBHOTO  NapauleNIENUIeNa, NUPAMUJbL, MPU3MBblL, LHIMHIpA,
KOHyca, IIapa, pa3BepTKa MOBEPXHOCTH, CEUYEHHs KOHyca U LWIMHIpA,
NapajuleJIbHblE OCH WM OCHOBaHUIO, CEYEHHE 1Iapa, IUIOCKOCTD,
Kacaromascs c@epsl, IINHAPA, KOHYCa; YMEHHE CTPOMTb CEUCHHE
MHOT'OIpaHHHMKA, M300paXkaTb MHOTOIPAaHHHMKH, (UTYphl U IMOBEPXHOCTH
BpAIlIeHUs, X CEUYEHHUS, B TOM YHCJIE C MOMOIIBIO AIEKTPOHHBIX CPENICTB;
yYMEHHUE TPUMEHSTh CBOHCTBA T'€OMETPUUYECKUX (PUTYp, CAMOCTOSTENHHO
(dbopMyIpoBaTh ONpeAeNeHUs U3y4aeMbIX (PUTyp, BHIABUTATH TUIIOTE3BI O




CBOWCTBaX M NpPU3HAKAX TEeOMETpUYECKUX (uryp, oOOCHOBBIBATH WIIU
OlpoBepraTb HX; YMEHHE MPOBOAUTH Kiaccupukanuio QUryp 1o
pa3IMYHbIM TNPU3HAKaM, BBIIOJHATE HEOOXOAUMBIEC JONOJHHUTEIbHbIE
[IOCTPOEHUS
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YMeHrne OmepupoBaTh IMOHATHAMHU: JBH)KEHHE B  IMPOCTPAHCTBE,
HapaJIJIeJIBHBII‘;I NEpCHOC, CUMMCTpHUA Ha IMJIOCKOCTH U B HNPOCTPAHCTBC,
MOBOPOT, MpeoOpa3oBaHue MOA00Us, TOAO0HBIE (UTYpPHI; YMEHHE
pacrio3HaBaTh paBHbIE U IMOJO0OHBIE (UTYpHl, B TOM YHUCIE B IMPHPO/IE,
HCKYCCTBE, apXUTEKType; UCTIOIH30BATh T€OMETPUICCKHE OTHOIICHUS TIPH
pemiCHUN 3aAa4; HaXOAUTb TCOMECTPUYCCKUC BCINYUHBI (I[JII/IHa, yrouJ,
IJI01a1b, 00BEM) TIPH PEIICHUH 3a/1ad U3 JIPYTUX y4eOHBIX MPEAMETOB U
nu3 peaHLHOﬁ KU3HHU, YMCHHC BBIYUCIIATHL T'COMETPUYCCKUC BCIMYHHBI
(mmuHa, yroiy, IUIOMAAb, OOBEM, IUIONMIAIb IMOBEPXHOCTH), HCIOIB3YS
HU3YUYCHHBIC q)OpMy.HLI U MCTOAbI, B TOM YHUCJIC: IUIOMAAb IMOBCPXHOCTU
MMpaMUbl, TIPU3MBI, KOHYyCa, ITWIMHPA, TUIomanas chepsl; o0beM Kyoa,
[PSMOYIOJIBHOIO IMapajlIeNenuIlela, NUPaMUIbL, IIPU3MBI, LHIUHIPA,
KOHYCa, Il1apa; yMeHHE HAaXOIUTh OTHOIIIEHNE 00bEMOB MOJJOOHBIX (GUTYDP
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YMeHue OIICpHUPOBATH MOHATHUAMU: HPAMOYI'OJIbHAA CUCTEMA KOOPAUHAT,
BCKTOpP, KOOPAHMHATBI TOYKH, KOOPAMHATBI BCKTOPA, CyMMa BCKTOPOB,
IPpOU3BCACHUC BCKTOpa Ha 4YHUCIIO, Pa3JIOKCHHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOU3ZBCACHHUEC, BCKTOPHOC IIPOM3BCACHUC, YIOoJI MCKIY
BCKTOpAaMHU; YMCHHUC HCIIOJIB30BATh BeKTOpHHﬁ u KOOp,Z[I/IHaTHLIﬁ MCTOJ
AJIg pCIICHUA T'€OMCTPHUYCCKUX 3a/lad U 3aia4 APYTrux yT-I€6HI)IX npeaMEToOB
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YMeHnue BbIOMpaTh NOAXOIAIMINNA METOA JAJIsl pEIICHNUs 3a/1a4H; TIOHUMaHNe
3HAYMMOCTH MAaTE€MaTMKM B M3YyYEHMH TPUPOAHBIX M OOIIECTBEHHBIX
IIPOLIECCOB W SIBJICHWI; YMEHHWE pacClo3HABaTh MPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE NIPUBOIUTH IPUMEPBI MATEMATUUYECKUX
OTKPBITUH POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAyKU

[Tepeuenn 351eMEHTOB coaiepKaHus, MpoBepsieMbix Ha EI'D
10 MaTeMaTUKE

Kon

[IpoBepsieMblii A7IEMEHT COJIEPAKAHUS

['eomeTrpus

7.1

(DI/IrprI Ha IMJI0CKOCTH

7.2

HpHMHe " TNIOCKOCTH B IIPOCTPAHCTBE

7.3

MHororpaHHuKu

7.4

Tena v MOBEpXHOCTH BpaILEHUS

7.5

KoopauHats!l 1 BEKTOPBI
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