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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «I'eomeTpus» 6a30BOro ypoBHs s ooydaromuxcs 10
—11 xnaccoB paspaboraHa Ha ocHoBe PDenepaqbHOrO0 IOCYJApPCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa CpeAaHero oOmero oOpa3oBaHUS, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUHU,
IPEIbsBIAEMBIX K MaTEeMaTH4YeCKOMY OOpa30BaHHUIO, W TpaJuLUil POCCHICKOro 0o0pa3oBaHMIL.
Peanuzanus nmporpaMMel 00ecrieuBaeT OBJIAJCHUE KITIOUEBBIMU KOMITETCHIIUSIMU, COCTABISIOIIMMU
OCHOBY [UIl CaMOpPa3BUTHUS M HENPEPhIBHOIO 00pa3oBaHUsA, LEIOCTHOCTb OOLIEKYJIbTYPHOTO,
JMYHOCTHOTO ¥ MO3HABATEIBHOTO PA3BUTHUS JIMYHOCTH O0YUYAIOIINUXCS.

PabGouast mporpamma ¢opmupyeTcss ¢ yderom padouedl mporpamMmbl BocmuTaHuss MBOY
«Bunnnckass COLI Ne2 ¢ pycckuM U KphIMCKOTAaTapCKUM si3bIkaMu o0yueHust uM. MamyTtoBa A.A.»

®opmsl yueta pabouell mporpaMmMbl BOCIIUTaHUS:

- VYcraHOBIIEHHE JIOBEPUTENbHBIX OTHOLICHUH MEXIy MEeAaroroM H 00y4YaromnuMUcs,
CIIOCOOCTBYIOIIMX ITO3UTMBHOMY BOCHPUATHIO OOydyarolIMMHUCS TpeOOBaHUN M MPOCHO yduuTens,
NPUBIICUCHUIO HUX BHHUMaHHS K 0OCy)KaaeMoil Ha ypoke HWHGOpPMAlIMM, AKTUBU3AIMH HX
MI03HABATEIbHOM JEATEIbHOCTH;

- IloGyxnenue oOydaromuxcsi coOMIOAAaTh HAa YPOKE OOILEHNPHUHSITHIE HOPMBI MOBEACHUS,
npaBuiaa OOLIEHHA CO CTapIIMMU M CBEPCTHUKAMH, IPUHLUIBI y4yeOHOM JUCHMIUIMHBI U
caMOOpraHu3aluy;

-IIpuBrieueHne BHUMaHMsA OOYYaAIOIIMXCSl K LIEHHOCTHOMY acCHeKTy M3ydaeMbIX Ha YpoKax
SIBJICHHIA, OpTaHM3alUs X pabOTHI C TOTy4yaeMOi Ha YPOKE COIMAIbHO 3HAYMMON MH(pOpManueil —
WNunnmupoBanue ee 00CyKAECHUs, BbICKAa3bIBaHUS 00YYaIOIIUMKCS CBOETO MHEHUS IO €€ MOBOAY,
BBIPAOOTKH CBOETO K HEH OTHOLICHHUS;

-Mcnonp30BaHne BOCIIUTATEIbHBIX BO3MOXKHOCTEH colepkaHMsl yueOHOro mpeaMeTra uyepes
JEMOHCTPAMI0  OOydYalOmIMMCS ~IPUMEPOB  OTBETCTBEHHOTO, TPAXKJAHCKOTO  TOBEICHHUSA,
IPOSIBJICHUS YEJIOBEKOIIOOUs U 10OPOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB /IS
YTEHHUS, 3314 JUIsl pEIICHUs, IPOOJIEMHBIX CUTYalluil 1151 OOCYX/AEHHUS B KJIacCe;

-IIpuMeHeHne MHTEpakTHBHBIX (OPM pPabOThI C OOYYaAIOIIMMUCS: HHTEIUICKTYallbHBIX,
CTUMYJIMPYIOIIMX I103HABATEIbHYI0 MOTHBALMIO, TUIAKTUYECKOIO TeaTpa, HUIPOBBIX METOMIMK,
JIUCKYCCHM, KOTOpbIE JAlOT BO3MOXHOCTh OOYYalOLUIUMCS TNPHOOPECTH ONBIT  BEACHUS
KOHCTPYKTUBHOT'O AMAJIOra; IPyNIoBOM padOThl, KOTOpasl yYUT CTPOUTH OTHOIIEHHUS U IEHICTBOBATh
B KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO KPUTHUYECKOTO MBIIIUIEHUS;

- BxiroueHne B ypoK UIPOBBIX MPOIENYp, KOTOpbIE MOMOTAOT MOJAEpkKaTb MOTHBAIUIO
o0yyaromuxcs K TOJyYEHHIO 3HAHUM, HaJaKMBAaHMIO B KJIACCE MEXKIMYHOCTHBIX OTHOIICHUH,
[IOMOTal0T YCTAHOBJIEHUIO JOOpOXkKeIaTenbHON aTMoc(hepsl Ha YPOKE;

-Opranuzanus medcrBa MOTHBHPOBAHHBIX W 3PYAMPOBAHHBIX OOYYAIOUIMXCS  Haj
HEYCIIEBAIOIIMMH  OJIHOKJIACCHMKaMH, B TOM 4YHClIe C OcoObIMHM  00pa3oBaTelbHBIMU
NOTPeOHOCTSAMH, JAIOLIEr0 OOy4YaroIIMMCS COLMAIbHO 3HAUYUMBIA ONBIT COTPYJHHYECTBA U
B3alMHON ITOMOIIIM KaK OCHOBBI JUIsl OBJIaJIEHUS T7100aIbHBIMUA KOMIIETEHIIUAMY;

-MHununpoBaHne W MOJAEpPKKA  MCCIEOBATENbCKOM  JEATENbHOCTH B (opme
UHIUBUAYAIBHBIX M TPYNIOBBIX IMPOEKTOB, YTO JaeT BO3MOXKHOCTb MPHUOOPECTH HaBBIKU
CaAMOCTOSITENIPHOTO ~ PELICHHUs TEOpPeTUYeCKOM NpoOieMbl, TeHepUpoBaHHUS U  oOdopMiIeHus
COOCTBEHHBIX WJEH, YBOXKUTEIHHOIO OTHOUIEHMSI K UY)KUM HJIESM, IMYOJIMYHOTO BBICTYILICHUS,
apryMEHTHUPOBAHUS U OTCTAaUBaHUsS CBOEU TOUKH 3PEHUS;

-PerynupoBanue noseseHus 00y4aromuxcs;

-Peanusanus BocniutaTeIbHBIX BO3MOKHOCTEH Pa3InYHbBIX BUAOB AEATEIBHOCTH PEOCHKA;

-IIpoexTupoBanue cutyanuii ¥ cOOBITHI, Pa3BUBAIOIIUX YMOLMOHAIBHO-IIEHHOCTHYIO cdepy
peOeHka;

-PazButne 'y  oOydarmuxcsi MO3HABaTENbHOM  AaKTUBHOCTH, CaMOCTOSITEIbHOCTH,
MHUIMATUBBI, TBOPYECKUX CIIOCOOHOCTEH, (POPMHUPOBAHUE I'PAXKIAHCKONW MO3MIINHU, CIOCOOHOCTH K
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TPYAy W KU3HU B YCIIOBHUSX COBPEMEHHOTO MHpa, (GOPMUPOBAHHE y OOYYAIOMIUXCS KYIbTYPHI
3I0POBOTO M 0€30ITaCHOTO 00pasa KU3HU;

-O0mieHue ¢ AeThMH, TPU3HAHUE UX JOCTOWHCTBA, TOHUMAHUE W MPUHATHS UX

-MogenupoBanue cuTyalui s BbIOOpa MOCTyNKa 00y4arouIMUCS;

-Opraau3anus st 00y4JaronuXxcsi CUTyalluidi KOHTPOJISI U OIICHKH, CAMOOIICHKH

-Bxirouenne cuctembl moomipeHusi y4eOHOI/colManbHOW YCIEUIHOCTH M MPOSBIICHUS
AKTUBHOM >KU3HEHHOU MO3HUIINU 00YUJaIONUX S,

-Opranuzanus ¢opM UHAUBUIYATLHOMN U IPYNIIOBOM pabOThI

- Onopa Ha IIECHHOCTHBIE OPUEHTUPBI 00YJAIOIINXCS;

-Pemienne HeTunuyHbIX 337a4 10 GopMUPOBaHUIO GYHKIIMOHATBHONW IPaMOTHOCTH;

-Opraam3amnust paboTel 00YJAOIIMXCS HA YPOKE C COLMAIbHO 3HAYMMOHN WMH(pOpManueH, ee
o0Cy>KJIeHHEe, BHICKAa3bIBAHUE CBOETO MHEHUS IO €€ TIOBOJTY, BEIPa0OTKa CBOET0 K HEl OTHOIICHUS

-BximoueHre B ypOK UIPOBBIX MPOILELYp, MOAASPKUBAIOIINX MOTHBAIMIO JETeH K
¢dbopMupoBanuio (GYHKIIMOHATIBLHOW TPaMOTHOCTH: TOUCKY M OCBOEHHUIO 3HAHMIl, Hala)KHUBaHHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUH B KOMMYHHUKAIIUH, YCTAHOBJICHUIO JOOPOXKEIATEIIEHOTO
B3aMMOJICHCTBUS JIJIs1 KOOTIEPALUH B UTPE

-Opraamu3anusi WHIUBUAYAIBHBIX W TPYIIIOBEIX MPOCKTOB I (POPMHUPOBAHUS MMPOCKTHON
KyIbTYpbl Kak TIJIO0ATbHON KOMIETEHIIMH B COCTaBe (YHKIIMOHAJIBHOW TIpPaMOTHOCTH —
CaMOCTOSITENIbHOE  KPEaTHBHOE pEIICHHEe TpodieM W JKU3HEHHO-TIPAKTUYECKHX  3ajad,
reHepupoBaHrue U opopMIIeHHE COOCTBEHHBIX WJEH, YBaXKEHHE UYXHUX HICH, ONBIT MyOJIMYHOTO
BBICTYIUICHHSI 1 KOMMYHUKAIIUU C ONMITOHCHTAMH, apTYMEHTHUPOBAHUS M KPEATHBHOT'O OTCTAUBAHUS
CBOCH TOUKH 3pEHUs

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TIeOMETpHHM Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHUS
00yCJIOBI€HAa NPAKTUYECKON 3HAYMMOCTBIO METANpeAMETHBIX U TMPEAMETHBIX pe3yJIbTaToB
oOyueHusi TEOMETPUU B HANpPABICHUM JIMYHOCTHOTO Pa3BUTHUs OOydaromuxcs, (HopMHpOBaHUS
(GYHKIMOHATBLHOM MaTeMaTHMYeCKOW TIpaMOTHOCTH, M3Y4YEHHUS JAPYrMX Y4eOHBbIX JAMCLUIUIMH.
Pa3Butne y oOydaromuxcsi NpPaBUIBHBIX NPEACTABICHUNH O CYIIHOCTH U IPOUCXOXKJIECHUU
TE€OMETPHUECKUX a0CTpPaKIMif, COOTHOIIEHUH PEATbHOT0 M HJEAJbHOIO, XapaKTepe OTpa)KeHUs
MaTE€MaTHYECKOW HAYKOW SIBJIEHUH W IPOLIECCOB PEAJBHOIO0 MHPA, MECTE N'€OMETPUM B CHCTEME
HayK U pOJIM MaTeMaTHYECKOro MOJIEIMPOBAHNUS B HAYyYHOM MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET
(OpMHPOBAHNIO HAYYHOT'O MUPOBO33PEHUS yYaAIIUXCS, @ TAK)KE KAUECTB MBILUIEHUS, HEOOXOJUMBIX
JUIs alafTalliid B COBPEMEHHOM OOIIECTBeE.

I'eomeTrpus sBnseTrcs OAHMM U3 0a30BBIX MPEIMETOB HA YPOBHE CpPEJHETro OOIIero
o0pa3oBaHMs, TaK Kak 00ecrnedynBaeT BO3MOXKHOCTh M3Y4EHHUS KaK IUCLHUIUIMH €CTECTBEHHO-
Hay4HOU HaIlpaBJIE€HHOCTH, TAK U TYMaHUTAapPHOM.

Jlornueckoe MbllUIeHHE, (HOPMUPYEMOE MTPU U3YUYEHHH O0yYarOIMMUCS MOHATUHHBIX OCHOB
T€OMETPUH U MOCTPOCHUM LEMNOYKH JIOTUYECKUX YTBEPKACHUN B XOJE PEIICHUS T€OMETPUYECKUX
3ala4, yYMEHHUE BBIABUIaTb M OIPOBEPraTb TUIIOTE3bl HENOCPEACTBEHHO MWCIOIB3YIOTCS IIPU
pEIIeHNH 3a]]a4 eCTECTBEHHO-HAyYHOTO LIMKJIa, B YAaCTHOCTHU U3 Kypca (PU3HKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JacTAX
NeSITeNbHOCTH 4enoBeka. OpHeHTalMs 4YelloBeKa BO BPEMEHU M IPOCTPAHCTBE — HEOOXOIUMOE
YCJIOBHE €r0 COLMAIBHOTO OBITHS, (OpMa OTpaKeHUsI OKPYKAIOLIET0 MHUPA, YCIOBHUE YCIEUIHOTO
MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHus AeiicTBUTENbHOCTH. OniepupoBaHue MPOCTPAHCTBEHHBIMU
oOpazaMu 0OBEAMHSAET pa3Hble BUAbI y4eOHOW M TPyOOBOH JEATENbHOCTH, SBISETCS OJHUM W3
npodeccuoHaNbHO Ba)KHBIX Ka4eCcTB, IO3TOMY aKTyalibHa 3a7ada GOpMUPOBAHUS y 00y4arOIIUXCS
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MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTH OOPa3HOTO MBINUICHHS — CYIIECTBEHHOTO
KOMITOHEHTa B MOJIFOTOBKE K MPAKTUYECKON AESITETbHOCTH IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBOCHUS TIporpaMMbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE OOydeHUS —
o0meoOpazoBaTelbHOE M OOIIEKYJIBTYPHOE pPa3BHTHE OOYYAIOIIMXCS dYepe3 obOecleueHue
BO3MOXXHOCTH TPHOOPETEHUST W HCIIOJB30BAHUS CUCTEMATUYCCKUX T'C€OMETPHUYECKUX 3HAHHHA U
NecTBUM, crienu(UYHBIX T€OMETPUH, BO3MOXXHOCTH YCIIEUIHOTO MPOJIOJDKEHHUS 00pa30oBaHUS IO
CHEIMAILHOCTSIM, HE CBSI3aHHBIM C MTPUKJIATHBIM HCIIOJIb30BAHUEM T'€OMETPHH.

[IporpamMma no reomeTpun Ha 0a30BOM YpOBHE IpeIHA3HaueHa JUIsl 00YJaroIUXCsl CpeaHei
IIKOJIbI, HE WCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYJAHCHHI HA YpPOBHE OCHOBHOTO OOIIETro
oOpaszoBanms. Takum oOpazoMm, oOydaromiuecs Ha 0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIIHE
MaTEeMaTHYECKHE YMEHUs, CBSI3aHHBIC CO CIECIH(DHUKON TeOMETPUU M HEOOXOIUMBIC NI )KU3HU B
coBpeMeHHOM obmecTBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTh H3YyYUTh T'€OMETpHUI0 Ooliee
riyOOKo, €Cliu B JaldbHEHIIeM BO3HHKHET HEOOXOJUMOCTh B T'E€OMETPHUYECKHX 3HAHHUSIX B
npodeccuoHanbHOM e TENIbHOCTH.

JlocTrKeHHE 1IeIM OCBOCHHS MPOTPAMMEBI O0ECTICUMBACTCS PEHICHHEM COOTBETCTBYIOIINX
3anay. [IpuopurernsiMu 3amauamMu ocBoeHHs kypca «I'eomerpum» Ha 6azoBoM ypoBHe B 10—11
KJ1accax sIBIISIOTCS:
dbopMUpOBaHUE TPEACTABICHUS O TEOMETPUU KaK 4YacTH MHUPOBOH KyIbTypbl M OCO3HaHUE e&
B3aMMOCBSI3U C OKPYXKAIOLIUM MUPOM;

(dbopMUpOBaHHE TPEICTABICHUS O MHOTOIPAHHMKAX M TelaxX BpaIICHHUS KaK O BaXHEHIINX
MaTEeMaTHYECKUX MOJICISIX, MTO3BOJISIFOIINX OINMCHIBATh M M3y4aTh Pa3HBIC SBJICHHS OKPYKAIOIIETO
MUDA;

(dbopMUpOBaHHE YMEHHS PACIIO3HABATH HA YepTEkKaxX, MOJICISAX H B PEaIbHOM MUPE MHOTOTPAHHUKHU
Y TeJla BPAICHUS;

OBJIAJICHHE METOJIaMU pELICHHS 33/Jad Ha MOCTPOCHHS] Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
¢uryp;

(dbopMUpOBaHHE YMCHHS OINEPHPOBATH OCHOBHBIMU TOHSATHSIMH O MHOTOTPAaHHHMKAX W TeJlax
BpAllleHUs U UX OCHOBHBIMH CBOWCTBAMHU;

OBJIQJICHUC ANTOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3aad; (DOPMHpPOBAHHE YMEHHS TPOBOJUTH
HECJIOXKHBIE JIOKa3aTeIIbHBIC PACCYKICHUS B XOJIe PEIICHUSI CTEPEOMETPUUYCSCKUX 3a7ad U 3a/1ad C
MIPAKTUYECKUM COJCPKAHUEM;

pPa3BUTHE HWHTEJUICKTYIbHBIX W TBOPYECKUX CIOCOOHOCTEH OO0ydYaromuxcs, MO3HaBaTEIbHOM
AKTUBHOCTH, UCCIICJIOBATEIILCKUX YMEHUH, KPUTHYHOCTH MBIIIICHHUS,

dbopMupoBaHrne (YHKIIMOHATHHON TPaMOTHOCTH, PETIEBAHTHOW I€OMETPUHU: YMEHHE paclo3HaBaTh
MIPOSIBIICHUSI TE€OMETPUUYECKUX TOHATHI, OOBEKTOB W 3aKOHOMEPHOCTEH B PEaIbHBIX JKU3HEHHBIX
CUTYyallusIX W TPH HW3YYCHUU JAPYTUX YYEOHBIX TIPEIMETOB, IPOSBICHUS 3aBHCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIHPOBATH UX HA SI3bIKE TEOMETPUU U CO3/IaBaTh T€OMETPUUECKUE MOJIEINH,
MPUMEHSITh OCBOCHHBIH TEOMETPUYCCKUH ammapaTr Ui PEImIeHUs MPAKTHKO-OPUCHTHPOBAHHBIX
3aJla4, MHTEPIPETUPOBATH U OIIEHUBATH MOTYYCHHBIE PE3YIbTATHI.

OTIHYUTENIEHON 0COOCHHOCTBIO MPOTPAMMBI SIBIISIETCSI BKJIFOUCHHE B KypC CTEPEOMETPHH B
Hayajie ero M3y4eHWs 3a/ay, peliaeMbIX Ha YPOBHE WHTYUTHUBHOTO MO3HAHUS, U OMpPENeIEHHBIM
o0pa3oM OpraHW3oBaHHas pabdOTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U
MIPOCTPAHCTBEHHOTO MBIIIUICHUS, CTUMYJIHPYET MPOTEKAaHHE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET
K JaJIbHEHIIEMY U3YUYEHHIO MTPEIMETA.

[Ipenmourenne OTAAETCA HATTSAHO-KOHCTPYKTUBHOMY METOAY OOYYeHHs, TO €cCTh
TEOPETUYECCKHEe 3HAHUS HMMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH IPEIMETHO-TIPAKTHYCCKOM
JesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHHUN Yy y4allluXcs B Kypce CTepeOMETpUU
MPOBOAMTCS 3a CUYET pelIeHHs 3ajJad Ha CO3JIaHUE TPOCTPAHCTBEHHBIX OOpa30B M 3ajad Ha
OTIEpUpPOBaHUE MPOCTPAHCTBEHHBIMH oOpa3amu. Co3maHue oOpa3a TPOBOAMUTCA C OMOpPOM Ha
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HarJsIIHOCTh, a OTNIEPUPOBAHKE 00Pa30M — B YCJIOBHUSX OTBJICYEHUS OT HAIJISAHOCTH, MBICIEHHOTO
M3MEHEHHMS €r0 UCXOJHOTO COEPKaHMSL.

OcHoBHblE  copepxaTenpHble JuHMM  Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpanHuku», «IIpsiMble ¥ IIOCKOCTH B HpocTpaHcTBe», «Tena BpaiieHus», «BekTopsl u
KOOpJAMHATHl B MPOCTpaHcTBe». DOPMUPOBAHHE JIOTHYECKUX YMEHUH pacrpenenseTcsi He TOJIBKO
[0 COJEpXKATeNbHbIM JIMHUSAM, HO M IO TojaM oOydeHUs Ha YpPOBHE CpPEIHEro oOILero
oOpa3oBaHMUsI.

Conepxxanne 00Opa3oBaHUs, COOTBETCTBYIOILEE IPEAMETHBIM Ppe3yJbTaTaM OCBOCHMS
paboueil mporpamMMsbl, pacupeAeaEHHbIM N0 rojaM 00ydeHHs], CTPYKTYpPUPOBAHO TaKUM 00pa3oM,
YTOOBI OBJIICHUE F€OMETPUYECKUMU MOHITUSAMHU U HaBbIKAMH OCYLIECTBIISIIOCH MIOCIIEI0BATEIbHO
U TIOCTYNATeNbHO, C COOJIOJIGHUEM NPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY I'€OMETPHUYECKUX IPEJCTAaBICHUN OOy4aroluxcs, paciiupsis u
yray0sis e€, 00pa3ys MpOYHbIE MHOKECTBCHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun orBoauTcs 2 yaca B Henento B 10 kiacce u 1 yac B Henento B 11
KJ1acce, BCEro 3a JiBa roja ooyueHus - 102 yueOHBIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE NOHATUA cTepeoMeTpud. Touka, mpsiMas, MI0CKOCTb, MPocTpaHCcTBO. [loHAaTne 00
AKCHOMAaTHYECKOM ITIOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3aumHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECs, NapauleiIbHbIE U
CKpeumuBaromuecs InpsmMsie. [lapamnenbHOCTH MHPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
IapajuleJIbHbIE NIPSAMbIE B IIPOCTPAHCTBE; NApaLIEIbHOCTD TPEX MPSIMBIX; APAJUIENbHOCTD MPSAMOU
U IUIOCKOCTU. YIUIBI C COHAIIPABICHHBIMU CTOPOHAMHM; YroJI MEXIY IPSMBIMU B IPOCTPAHCTBE.
[TapamnenpHOCTh INIOCKOCTEH: NMapajulebHbIE INIOCKOCTH; CBOMCTBA MapajuIeIbHBIX IUIOCKOCTEH.
[Ipocreiilme MpPOCTpaHCTBEHHBIE (UTYPHl Ha IUIOCKOCTH: TETpadap, KyO, mapajuienenumnesn;
IIOCTPOCHHUE CEYECHUHN.

IlepneHUKyYIAPHOCTD NPSAMOM U IJIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSIMbIE B IIPOCTPAHCTBE,
IpsMblE TapajllelbHblE M IEPHEHIUKYISAPHBIE K IUIOCKOCTH, IpPHU3HAK IEPHEHIAUKYIIPHOCTH
IIPSIMOM M IUIOCKOCTH, TEOPEMA O NMPAMOU NMEPHNEHAUKYIIIPHON IUIOCKOCTH. YTJbl B IIPOCTPAHCTBE:
yrojl MeXAy NpsAMOM M IUIOCKOCTBIO; JBYIPAHHBIA YroJl, JUHEHHBIA yrojl IBYTPaHHOIO YIJIA.
[lepneHuKyIsp M HAKJIOHHBIC: PACCTOSHME OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE OT IPSIMOM 110
IUIOCKOCTH, MNPOEKIUs (UIYpbl Ha IUIOCKOCTb. IleprneHauKynspHOCTh IUIOCKOCTEH: MpU3HAK
MEPIEHANKYIISIPHOCTH ABYX IUNIOCKOCTEN. Teopema 0 TpEX nepneHauKyIspax.

MHOrorpaHHuKHa

[IonsiTHE MHOTOIpaHHMKA, OCHOBHBIE JIEMEHTHI MHOTOIPAHHUKA, BBIIMYKJIBIE U HEBBITYKJIbIC
MHOIOTPaHHHUKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yrosbHas npusma; rpaHd U OCHOBAHHUS
NpU3MBbl;, @psiMasi W HaKJIOHHAs MpuU3Mbl; OOKOBass M IOJHAS IOBEPXHOCTb IPU3MBL.
[Tapannenenunen, NpsMOYToJbHBIM Napajuiegenunen u ero cpoicrBa. Ilupammpa: N-yrosbHas
NUpaMy/ia, TPaHA W OCHOBAaHHE TNHPaMHIbBL, OOKOBas ¥ TOJHAsS TOBEPXHOCTh MUPAMUJIBI;
IIpaBWIbHAasl M YCEUYE€HHas MNHUpaMuja. OJEMEHThl MNpu3Mbl U nupamunbl. [IpaBuibHble
MHOTOTPaHHHUKHU: MOHSTHE MpPaBWJIBHOIO MHOTOTpaHHMKA; IpaBUJIbHAs NpHU3Ma M MpaBUIIbHAS
NUpaMyU/ia; IpaBUIbHASA TPEYrojbHasl MUpaMua U MpaBUIIbHBIN TeTpasap; KyO. IIpencraBnenue o
MIPaBWJIbHBIX MHOTOTPaHHHUKAX: OKTa’dAp, 10AeKadap U ukocasap. CedeHus pu3Mbl U TUPAMHU/IBI.

CuMMeTpust B TIPOCTPAHCTBE: CHUMMETPUS OTHOCHUTENBHO TOYKH, NPAMOH, IUIOCKOCTH.
DneMeHThl CUMMETPHUH B MMpaMuAax, Mapajienenurnenax, IpaBUIbHbIX MHOTOTPAaHHUKAX.

Bblunciienue 31€MEeHTOB MHOTOIpaHHHMKOB: pEOpa, nuaroHanu, yribl. [lnomans OokxoBo#
MTOBEPXHOCTU U IMOJIHOM MOBEPXHOCTHU MPSAMOM MPU3MBI, TUIOIIA b OCHOBaHHM, TeOpemMa 0 OOKOBOM
MOBEPXHOCTU NpAMOM mpu3Mbl. [lnmomane OGOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH IMPABUIBHOMN
MMpaMHJIbl, TeOpeMa O Iiouaan yceu€HHol nupamuibl. [lonstrue 06 o6bpéMe. OOBEM MUpPaMUBbL,
IIPU3MBI.

[lonobuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOMIAAIMU TOBEPXHOCTEH,
00bEMaMU MOOOHBIX TEIl.

11 KJIACC

Tena Bpamenus

[unuuaapudeckass TMOBEPXHOCTh, OOpa3ylolmue IMIIHMHAPUYECKON TOBEPXHOCTH, OCh
WINHAPUYECKON MoBepXHOCTH. LlmnmmHap: ocHOBaHUS M OOKOBas MOBEPXHOCTh, OOpasyromas U
0Cb; TUIOIAAb OOKOBOH U MOIHOM MOBEPXHOCTH.

Konunueckass MOBEpXHOCTb, 0O0pa3ylolue KOHHMYECKOW IOBEPXHOCTH, OCh M BepIIMHA
KOHMUYECKOH nmoBepxHocTH. KoHyc: ocHOBaHuME U BepIlnHa, 00pa3yromas U OCh; IUIO0IIAb OOKOBOH
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U TIOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasylolllde W BBICOTA; OCHOBAaHHS M OOKOBas
MTOBEPXHOCTb.

Cdhepa w map: meHTp, paguyc, IUaMeTp; IUIOMAAb IOBEpXHOCTH cdepbl. B3anmmuoe
pacnosoxeHue cepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; Mmomaab chepsl.

N3o0paxkeHue Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka mUiIuHApa 1 KOHycA.

Kom0OuHanuu ten BpaieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN OKOJIO chephl;
cdepa, BiucaHHAsA B MHOTOI'PAaHHHK, WJIH TEJIO BPAILICHHS.

[Tonsstue 06 o00BEMe. OcHOBHBIE cBolicTBa 00BEMOB Tel. Teopema 00 o00BEME
PSIMOYTOJIBHOTO TMapajuienenunena u cieactsus u3 He€. O6béM mmmmuapa, Konyca. O6sém mapa
Y TUI0IIAh CEpPHI.

Ilonobuble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOIIAAIMU IOBEPXHOCTEM,
00bEMaMU ITOTOOHBIX TE.

Ceuenus umnuHapa (MapauieIbHO M TMEPHEHIUKYISIPHO OCH), CEYEHHUsT KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BekTop Ha miuockocTy U B mpocTtpaHcTBe. CI0KEHHE M BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1O TpEM HEKOMIUIAHApHBIM BekTopaM. [lpaBumiio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX C MPUMEHEHHEM MPABHII JIEHCTBUN C BEKTOPaMHU.
[IpssMmoyronbHas cucremMa KoopauHar B mpocrtpancTse. Koopaunatel Bekropa. IIpocrelimue 3anaun
B KOOpAMHaTax. Yrojl Mexay Bekropamu. CKalsipHOE TPOU3BEIEHNE BEKTOPOB. Boluncienue yrios
MEXAYy MNOpSAMbIMH M  IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM  METOA MpH  pPELICHUU
reOMEeTPUUYECKUX 3a7au.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pPE3YylbTaThl OCBOSHUS MPOrpaMMbl ydeOHOTO mpeamera «MaTemaTukay
XapaKTEPU3YIOTCH:

I'pa:knanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO  TPAKIAAHCKOM TO3UIMHM  OOydYalolerocss Kak AakTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIECTBa, MPEICTABICHHEM O MATEMATHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHM, MpOIENyp TIpakJaHCKOTO 0OIIecTBa
(BBIOOpPBI, OMpOCHl M TIp.), YMEHHMEM B3aUMOJCUCTBOBaTh C COLMAIBHBIMA HMHCTUTYTaMU B
COOTBETCTBHUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

IIaTpnoTnyeckoe BoCIMTAHUE:

c(OPMUPOBAHHOCTHIO POCCUHUCKON TI'pa)KIaHCKOW HISHTUYHOCTH, YBAXKEHHUS K MPOILIOMY U
HACTOSIIEMY POCCHUICKOM MaTEMATHKH, LIEHHOCTHBIM OTHOLIEHHUEM K JOCTHKEHUSM POCCHUCKHX
MaTe€MaTUKOB M POCCHUICKOM MaTEMaTHYECKOM IIKOJIbI, K HMCHOJb30BAHUIO 3THUX IJOCTHKEHHUU B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHHWEM JYXOBHBIX IICHHOCTEH POCCHIICKOTO  Hapona; C(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOrO IOBEJECHHUS, CBSI3aHHOIO C IPAKTUYECKUM IMPUMEHEHHEM
JOCTI)KCHUM HAayKd W JACSITEIBHOCTBIO YYEHOTO; OCO3HAHHEM JIMYHOTO BKJIAJa B TOCTPOCHHE
YCTONYHMBOTO OyIyIIEro.

JcTeTH4YeCKoe BOCIIUTAHUE:

3CTETUYECKUM OTHOIIEHHEM K MUPY, BKJIKOYAsi SCTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEN,
O0OBEKTOB, 3aJa4, PEHICHHWHA, PACCYXICHHI;, BOCIPUUMYHBOCTHIO K MAaTEMaTHYCCKHM acCICKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHUSI MPUMEHATh MaTeMaTHUECKUe 3HAHUS B MHTEpecax 3J0pPOBOTO
u Oe3omacHoro oOpa3a >XW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO (370pPOBOE
MUTaHUe, COAIAaHCUPOBAHHBIN PEXXUM 3aHIATUN M OTABIXA, pPeryispHas Qu3andeckas aKTUBHOCTD);
(bU3UYECKOTO COBEPILICHCTBOBAHUS, TIPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHEHON JACSTEIBHOCTHIO.

TpyanoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K Pa3THUYHBIM
chepam npodeccHOHANbHON NEATENBHOCTH, CBSI3aHHBIM C MaT€MaTHUKONH U e€ TpPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BbIOOp Oynymiel npodeccur M peann30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHUYeCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HaIllPaBJIECHHOCTH.

IK0JI0THYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYJIbTYpHl, MOHUMAHHEM BIHMSHHUS COIMAIBHO-
SKOHOMHUYECKHUX TPOIECCOB HAa COCTOSHHE TMPUPOJHON M COIMAIBHOW CpElbl, OCO3HAHHWEM
rI100aTBFHOTO XapaKkTepa IKOJIOTUYECKUX MpoOieM; OpUeHTaI[Mel Ha IPUMEHEHHE MaTeMaTHIeCKIX
3HAHWH JIJIs1 peIIeHUs 33/1ad B 00JIACTH OKPYKAIOIICH CpeIbl, TNIAHUPOBAHUS TTOCTYIKOB M OI[CHKH
MX BO3MOXHBIX MOCIIEICTBUM JIJIS1 OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpPMUPOBAHHOCTHIO ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHSI HayKH M OOIIECTBEHHOW MPAKTHUKU, MOHHUMAHMEM MaTEMaTHYECKOW HAayKH Kak cChepsl
YEJIOBEUECKOW JESATENbHOCTH, 3TANOB €€ pa3BUTUS M 3HAUMMOCTH JUISl Pa3BUTHS LIUBHIM3ALUU;
OBJIQJICHUEM SI3bIKOM MaTEMaTHKH M MAaTeMAaTHYEeCKOW KyJIbTYypOH KaK CPeICTBOM MO3HAHUS MHPA;



TOTOBHOCTBIO OCYIIECTBIISATH MPOCKTHYIO U UCCIEAOBATENIbCKYIO AEATEIbHOCTh UHANBUYAIBHO U B
rpymre.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpenmeTHble pe3yabTaThl OCBOCHUS MpOrpamMmbl yueOHoro mpeamera «MaTemaTtuka
XapaKTepU3yIOTCSl  OBIAJCHHEM  YHHBEPCATbHBIMU no3HasamenbHLIMU oeticmeusamu,
VHUBEPCAIbHLIMU ~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCANbHbIMU  pe2VIamUGHbLMU
oeticmeusmu.

1) Vuueepcanvuvie nosnasamenvhuvle oeiicmeus, obecneuusarom Gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCo8 00yuaiowuxcs (0ceoenue Memooo8 NOZHAHUS OKPYICAIOUie20 Mupa,
npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHut pabomams ¢ uHgopmayueti).

ba3oBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTeMaTUYECKHUX OOBEKTOB, MOHSITHIA,
OTHOIICHUH MEXIy MOHATHAMH; (DOpPMYIHpOBaTH ONpPEEICHUS MOHITHI; yCTaHABIMBATh
CYIISCTBCHHBIN MPU3HAK KIACCHU(UKALMU, OCHOBAHUS JJIsi OOOOIICHUS M CPaBHCHHSI, KPUTCPUHU
MIPOBOAMMOIO aHAIN3A;

BOCIIPUHUMATH, (OpPMYJIMpPOBaTh ®  TPEOOpPa30OBBIBATH  CYXKJICHUSA: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISIBJISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEYMsS B (paKTax, AaHHBIX,
HAONIOJIEHUSAX M YTBEPXKICHUSX; MpeuiaraTb KPUTEPUU JIsl BBIABICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYU;

JeNnaTh BBIBOABI C HCIOJIB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKTIOYCHHUN, YMO3aKIIFOUSHUH 110 aHAJIOTHH;

MIPOBOANTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MATEMATHUYECKHX YTBEPKACHUU (TIPSIMBIE W OT
MPOTUBHOTO), BBICTPAWBAaTh ApPTyMEHTALIMIO, TPUBOAUTH TMPUMEPhl U  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BBIOMpaTh CMOCO0 perieHus yueOHOW 3ajaud (CpaBHHMBAaTh HECKOJIBKO BapHUAaHTOB pEIICHHUS,
BBIOMpaTh HanboJiee MOAXO AN C Y4ETOM CaMOCTOSTENILHO BBIJIEIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejibCcKue 1eHCTBHA:

UCIIONIb30BaTh BOMPOCHI KaK HCCIENOBATENIbCKUI HMHCTPYMEHT TMO3HaHUS; (DOpMyIHpoBaTh
BONPOCHL, (DUKCHPYIOIIHE MPOTUBOpEUYHE, MpoOIeMy, YCTaHABIMBAaTh MCKOMOE M JIaHHOE,
(GhOopMHUPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3HIINI0, MHEHUE;

MPOBOANTh CaMOCTOSITEIHHO CIUTAHMPOBAHHBIN JKCIEPUMEHT, HCCIEJAOBAaHHWE MO YCTAaHOBJICHHIO
0COOEHHOCTEW MaTeMaTHUeCKOro 00beKTa, SBIEHUS, MPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEN MEXKITY
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENNFHO  (pOopMyIHpOBaTH OOOOIIEHUS W BBIBOJABI MO pe3yibTaraM MPOBEAEHHOTO
HaOIIO/IEHUs, UCCIIEIOBaHMS, OIIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
0000IIEHN;

MPOTHO3HPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEINONOXKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISBJIATH ASPUIUTH HH(GOPMAIIUHU, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BOMPOC U JJISl PEIICHUS
3aJ1a9H;

BBIOMpATh UHGOPMAITUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHATH3UPOBAThH, CUCTEMATU3HUPOBATh U
MHTEPIPETHPOBATH HHPOPMAIIMIO PA3TUYHBIX BHIOB U (POPM MpeacTaBICHUS;

CTPYKTYpUpPOBaTh HH(MDOPMAIHIO, TPEACTABIATE €€ B pa3IUYHBIX (QopMax, HILTIOCTPHUPOBATH
rpaduyecku;

OILICHUBATh HAAEKHOCTh MH(OPMAIIMU TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.
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2) VHhusepcanibhvle KOMMYHUKamueHwle Oelicmeus, 00ecnedusarom coopmuposanHocmy
COYUANBHBIX HABLIKOS 00YYAIOUWUXCAL.

Oo0menue:
BOCIPUHUMATH U (HOPMYIHUPOBATH CYKACHHUS B COOTBETCTBUH C YCJIOBUAMHU M LEISIMH OOILICHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 X0y PELICHHUs 3a7]a4i, KOMMEHTHPOBATh MOJIyYCHHBIH pe3ybTar;
B X0JIe 00CYXIeHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/1aeMOU TeMbl, MPOOJIEMbI, pelIaeMoi
3aJlauM, BBICKA3bIBATh WJIEW, HAICJICHHbIC HA MOMCK PELIEHUS; COMOCTaBJISATh CBOM CYXKICHHS C
CYXIEHUSIMH JIPYTUX YYaCTHUKOB JMAJIOra, OOHAPYXKHMBATh Pa3JIMYMe€ W CXOACTBO IO3WIHIH; B
KOPPEKTHOI opMe GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;
NPEJCTAaBIATh  pE3yJAbTaThl pEIICHUS 3a7adyd, OSKCIEPUMEHTa, WCCIEJAOBAaHUs, IPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (hopMaT BBHICTYIUICHHUS C Y4ETOM 3a7ad MPE3CHTAlMH U OCOOEHHOCTEH
ayTUTOPHUH.

Cotpyannuecrso:
MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAWBHUIYaTbHOU pabOTHl IpU pELICHUU
yueOHBIX 3ajad; NPUHUMATH IEJb COBMECTHOW JIEATENbHOCTH, IUIAHWPOBAaTh OpPTaHHU3AILUIO
COBMECTHON paboThl, pacmpenensTb BUIbl PadOT, JOroBapuBaThCs, OOCYXXIaTh Mpolecc U
pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYMNIOBBIX opMax paboThl (00Cyk1eHus1, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI» U
WHBIC); BBIIOJHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOM ACHCTBUS C APYTMMH UJCHAMHU
KOMAaHJIbI; OIICHMBAaTh KAaueCTBO CBOETO BKIaJa B OOMMHA TPOAYKT IO KPHUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvhvie pecynamuensie Oeticmeus, obecnequsaiom Gopmuposanue cMulCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCTU.

Camoopranu3anmusi:
COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/1a4H, BEHIOUPATh CIIOCO0 PEelIeHHUs ¢ YIETOM UMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI
pelieHuii ¢ yaéToM HOBOM MH(pOpMaIUK.

CaMOKOHTPOJIb:
BJIAJIETh HAaBBIKAMHU ITO3HABATEIBHON pe(IeKcHr Kak OCO3HAHUS COBEPIIAEMBIX ACWCTBUU U
MBICTHTEIBHBIX TPOIECCOB, UX PE3YJIBTATOB; BIAJETh CIIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJIS
mpoliecca 1 pe3ysbTara peleHusl MaTeMaTHYecKo 3a1a4H;
MPEIBUICTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PEIICHUH 3a/1a491, BHOCUTh KOPPEKTHBHI B
JESTeTHbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJACHHBIX OIMIMOOK, BBISBICHHBIX
TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHE PE3yNIbTaTa LENH U YCIOBUSAM, OOBSCHATH MPUYUHBI JOCTHIKEHUS HITH
HEJIOCTIKEHHS PE3yJIbTaTOB ACSATEIHHOCTH, HAXOAUTh OIIMOKY, AaBaTh OICHKY MPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBarh NOHATHAMU: TOUKA, IPSAMAas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIIEJCTBHS M3 HUX IPHU PEHIEHUH I'€OMETPUUYECKHUX
3a/1a4.

OnepupoBaTh NOHATHAMU: NAPALIEIBHOCTD U IMEPIEHIUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH.

KnaccugunupoBaTs B3auMHOE pacHoI0kKEeHHUE MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATUSMU: JIBYTPaHHBIN YTOJI, TPaHU JABYIPAHHOTO yIJa, pedpo ABYIPaHHOTO
yria; JUHENHBINA yroJl ABYIPaHHOTO YIJIa; IpayCHas Mepa JBYTPaHHOIO yria.
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OnepupoBarh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIbIH MHOTOTPAaHHUK,
9JIEMEHTHI MHOTOTPAHHUKA, IPABIIILHBI MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHHMKOB (IHpaMHAad; IMPHU3Ma, MPSIMOYTOIbHBIHI
napajuiesienume, Kyo).

KnaccuunupoBaTb MHOTOTpaHHHUKH, BEIOMpass OCHOBaHMA Ui KJIacCU(UKAIMK (BBITYKIIbIE
Y HEBBINTYKIIbIE MHOTOTPAaHHUKH; TPAaBUIBHBIC MHOTOTPAHHUKHU; IMPSMbBIC M HAKJIOHHBIC TPU3MBEI,
napajuleenuneabl).

OnepupoBath MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHUM, UCTIONB3YSI METO CIIE/IOB.

CTpouTh CEYeHHsS MHOTOTPAHHUKOB METOJIOM CJICIIOB, BBIMOJHATH (BBIHOCHBIC) IUIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaun Ha HaXOKACHWE TE€OMETPHUECKUX BEIMYMH MO 0OpaslaM WU aJrOPUTMaM,
MPUMEHSS U3BECTHBIC AaHATUTUYECKUE METO/BI IIPU PEUICHUU CTaHJAPTHBIX MaTEMAaTUYECKUX 3a7a4
Ha BBIYHCIICHUE PACCTOSHUN MEXIy ABYMSI TOYKAMH, OT TOYKH JIO0 MIPSIMOH, OT TOYKH JIO IJIOCKOCTH,
MEXTY CKPEIUBAIOIUMUCS TPSIMBIMHU.

Pemrate 3amaun Ha HaXOXKIACHUE TE€OMETPHUECKUX BEIUYMH MO 0OpaslaM WU aJIfOPUTMaM,
MPUMEHSST U3BECTHBIC AaHATUTUYECKAE METO/BI IPU PEUICHUN CTAaHJAPTHBIX MaTEMATUYECKUX 3aa4
Ha BBIYMCIICHUE YIJIOB MEXIY CKPCIIUBAIOIIMMUCS TMPSMBIMU, MEXIY MPSIMONH M IUIOCKOCTBIO,
MEXy TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruuciiate 00bEMBI M TUIOIIAAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (IpH3Ma, IMHpaMHIA) C
npuMeHeHHeM (hOpMyIT; BBIUYMCIATH COOTHOUICHUSI MEXIy IUIOMAJSIMU TOBEPXHOCTEH, 00bEMaMu
M0TOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMH: CHMMETPUS B TPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTb
CUMMETPHUH; IICHTP, OCh U IIOCKOCTh CAMMETPHH (DUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBATE W HMHTEPIPETUPOBATH MH(POPMALHUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUCCKUX (DUTYpax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

[IpumensTs reomerpuueckue (GakThl IS pEIICHUS  CTEPEOMETPHUYECKHX  3aiad,
MPE/IOJIaraoliuX HECKOJIbKO IIArOB PEIICHUs, €CIH YCJIOBHS IPUMEHCHHUs 3a/JaHbl B SIBHOM
dbopwme.

[IpuMeHsITh TpOCTEHIINe MPOTPpaMMHBIE CPEICTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI TIPU PEIICHUHU CTEPEOMETPHUYECKIX 3ajad.

[IpuBoauT, TpUMEpHl MaTEeMAaTHYECKUX 3aKOHOMEpPHOCTEH B TPUPOJE U  SKU3HH,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUHN B HCKYCCTBE.

[IpuMeHsITh TOMYYEHHbIE 3HAHUS Ha MPAKTHKE: aHAIU3UPOBATH peallbHble CUTYallMH H
NPUMEHSATh  HM3Y4YeHHBIE  TOHATUS B TpOIECCE  TOMCKAa  PEHICHUST  MaTeMaTHYeCKH
chOpMyITUPOBAHHON MPOOIEMBbI, MOJAETUPOBATH pealbHBIE CUTyallUM Ha S3bIKE T'€OMETpPUH,
WCCIIEIOBAaTh IOCTPOSHHBIE MOJICNH C HCIOJB30BAHUEM T'E€OMETPUYECKHX IOHSITHH M TEOpeM,
amnmapata anreOpbl; perarh MPaKTHYeCKHe 3aJaud, CBSI3aHHBIE C HAXOXKICHHEM T'€OMETPUUYECKUX
BEJIMYMH.

11 KIIACC

OnepupoBaTh MOHATHSAMU: IMIJIMHIPUYECKAs MOBEPXHOCTh, 0OPA3yIONIINE ITUIMHAPUYECKON
MOBEPXHOCTH; IWIMHJP, KOHHUYECKAash TOBEPXHOCTh, OOpa3ylolIe KOHUYECKON IMOBEPXHOCTH,
KOHYC; c(hepuueckasi IOBEPXHOCTb.

Pacnio3naBats Tena BpamieHus (UIUHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI TTOJTYYECHHSI TEJT BpAI[CHUS.

KrnaccudunupoBars B3auMHOE pacnoiioskeHue cephl U MIOCKOCTH.

OnepupoBaTh TOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTAa, BBICOTAa CETMEHTa;
IapOBOM CJIOM, OCHOBAHUE MIAPOBOTO CJI0S, BHICOTA IIIAPOBOTO CJIOA; IIAPOBOM CEKTOP.
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Berancnsate 00bEMBI U MIJIOMAAM TIOBEPXHOCTEH TEN BpALICHUS, TE€OMETPUUYECKUX TEI C
npuMeHeHueM (Gpopmyi.

OnepupoBarh MOHATUSMU: MHOTOTPAHHUK, BIIUCAHHBIN B cpepy U ONMUCAHHBIA OKOJIO C(]epsr;
cdepa, BlMCaHHAs B MHOTOI'PAaHHHK WJIH TEJIO BPAILICHHUSI.

BBI4HCcIsTE COOTHOMICHHSI MEXKAY TUTOIIAIIMUA TOBEPXHOCTEH U 00bEMaMU TTOT0OHBIX TE.

N300paxxaTh u3yyaemble (GUIyppl OT PYKH M C TPUMEHEHHEM IIPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BEIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEIKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (HUTYpP: BHI
CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TEJ BPAIIICHHUS.

W3BnekaTh, MHTEPIPETUPOBATh W IPEOOPA30BBIBATH MH(POPMAILUIO O MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX UTYpax, MPEACTABICHHYIO HAa YePTEKAX U PUCYHKAX.

OmnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE EHCTBUS CIIOKEHUS BEKTOPOB, BRIYUTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHCII0, OOBSCHAThH, KAKUMU CBOWCTBAMH OHH 00JIaIat0T.

[TpuMeHsITh MpaBUIIO apajuIeTIeHUIIe 1A,

OnepupoBarh MOHATUSAMH: JIEKAPTOBBI KOOPAWHATBHI B IPOCTPAHCTBE, BEKTOP, MOMIYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpaMH, CKaISIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPHI.

HaxomuTh cymMMy BEKTOPOB M MPOW3BEICHUE BEKTOpPA HAa YHUCIIO, YIOJ MEXKIY BEKTOPAMH,
CKaJIIPHOE MPOU3BENICHHUE, PACKIIAILIBATH BEKTOP 10 JIBYM HEKOJJIMHEAPHBIM BEKTOPaM.

3a/1aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh reomeTpuveckue (GakThl JJIS  PEIICHUS  CTEPEOMETPHYSCKHX  3ajad,
MIPEIITOJIATAIONIMX HECKOJBKO IIIarOB PEIICHUsS, €CIU YCIOBHS NPUMCHCHHS 3aJlaHbl B SIBHON
dhopwme.

Pemarp mpocreiiiue reoMeTpruecKHe 3aJavud Ha TPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO
METO/aA.

Pemarp 3agaum Ha JI0Ka3aTEIbCTBO MATEMAaTHYECKMX OTHOIICHWM W  HAXOXJICHHE
TEOMETPUUCCKUX BEJIMYMH IO 00pas3liaM WIM ITOPUTMaM, NMPUMEHssS H3BECTHBIC METOIbI TPU
pEIICHNY CTaHIaPTHBIX MAaTEMAaTHICCKIX 33]1ad.

[IpuMeHsITh MpOCTEHIINe MPOTpaMMHBIE CpPEICTBA U  DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPY PEIICHUN CTEPEOMETPHUSCKUX 3a7ad.

[IpuBoauT, TpUMEpHl MaTEeMAaTHYECKUX 3aKOHOMEpPHOCTEH B TPUPOJE U  SKU3HH,
pacro3HaBaTh MMPOSIBIICHUE 3aKOHOB TEOMETPHH B HICKYCCTBE.

[IpuMeHsITh TOTYYCHHBbIE 3HAHWS Ha MPaKTHUKE: aHAIM3UPOBATH pealbHbIE CUTYyallUd U
NPUMEHITh  M3yYeHHBIC TOHATHS B  TPOIECCe  IMOWCKA  PEIICHHS  MaTeMaTHYeCKU
chOpMyITUPOBAHHON MPOOIEMBbI, MOJAETUPOBATH pealbHBIE CUTyallUM Ha S3bIKE T'€OMETpPUH,
WCCIIC/IOBATh IOCTPOCHHBIE MOJIEIH C WCIOJIh30BAaHUEM TI'€OMETPHUYCCKHX MOHATHH W TEOpEeM,
amnmapata anreOpbl; perarh MPakTHYeCKUe 3aJaud, CBSI3aHHBIE C HAXOXKICHHEM T'€OMETPUUYECKUX
BEJTMYHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC
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KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K I (uudpoBbie)
n/n IporpamMmal Beero OHTPOJILHBIE  HIPAKTHUCCKHE | 51 a30BaTebHbIE
padoThI padoThI pecypebi
bu6mmoreka [JOK
. Breienue B crepeomMeTpHio 10 . https://m.edso0.ru/1c209e37
2 [IpsimMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnunoreka [JOK
[MapamienbHOCTh MPSIMBIX H TIOCKOCTEH https://m.edso0.ru/1c209e37
3 [lepneHIUKyYISIpHOCTD NMPSAMBIX U MIIOCKOCTEN 12 bubmmorexa HOK
https://m.edsoo.ru/1c209e37
bubmuoreka [JOK
4 VYribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 hitps://m.eds00.ru/1c209e37
bu6mmoreka [IOK
S MuororpasHiH 1 1 https://m.edsoo.ru/1c209e37
N bubmuoreka [JOK
6 OOBEMEI MHOTOTPAHHNKOR 3 . https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: ceueHUsl, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
p ' P yr https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 0
11 KIIACC
KounuectBo yacos DJIEeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/mm HpOrpaMMbI Beero Kognpo.nbnble HpﬁaKanecmde 06pazoBaTETbHbIC
padoTbl padoThbI pecypeI
bu6mmoreka [JOK
! Tena Bpauieris 12 . https://m.edsoo.ru/1c209e37
2 OO0BEMEBI Tel 5 1 bu6nmoreka [JOK



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37

3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 BH6H_HOTeKa LIOK
https://m.edsoo.ru/1c209e37
4 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 7 bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI

10 KJIACC
Koxa .
1poBepsIeMOro IIpoBepsiemble Npe1MeTHbIE Pe3yILTAThl 0CBOEHHS OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o0mero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsIMasi, INIOCKOCTh
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUA U3 HMUX IPU pPELIeHUU
reOMETPHUUECKUX 33124
73 OnepHpOBelTL MOHATUSIMH: TAPAJUIETBHOCTh U TEPIEHIUKYIIPHOCTD MPSIMBIX U
IUIOCKOCTEH
74 KnaccupunupoBarh B3aUMHOE pacloJIOKEHUE NPSIMbIX M IUIOCKOCTEH B
IPOCTPAHCTBE
OnepupoBaTh MOHIATUSMH: JIBYTPAHHBIA yrojl, TPaHU JBYTPAHHOTO yTia, pedpo
7.5 JBYIPAaHHOI'O yIJa, JMHEHHBIH yroja JABYTPaHHOTO Yrija, TIpagycHas Mepa
JBYTPaHHOTO yTJia
76 OnepupoBaTh MOHATHAMHU: MHOTOTPAaHHHK, Bbmylcin,n?l U HEBBITYKIBINA
MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBIA MHOIOI'PaHHUK
77 Pacno3naBate OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (THpamuja, MpHU3Ma,
' IpSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccugunupoBarb MHOTOrpaHHUKH, BEIOMPAst OCHOBAHUS Ul KJIacCU(PHUKALUN
7.8 (BBIIYKJIBIE W HEBBIMYKJIblE MHOTOTPAaHHHWKH, MPAaBWIbHBIE MHOTOIPAaHHHKH,
IpsIMble U HAKJIOHHbIE IPU3MBI, apaslIeJIeIUIe bl)
7.9 OnepupoBaTh MOHATUAMH: CEKYILAs INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBACHATH NPHUHLMIBI MOCTPOSHHUS] CEYEHWH MHOTOIPaHHMKOB, HCIIOJIb3YS
METOJ CIIEJIOB
CTpouTh CeYeHHss MHOTOTPAHHUKOB METOIOM CJIEJOB, BBITIOIHSATH (BEIHOCHBIE)
7.11 IUIOCKHE YePTEeXXU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHH3Y
Pemate 3a7aun Ha HaXOXJAEHUE TEOMETPUUYECKUX BEJIMYMH MO oOpas3liaM HIu
QITOPUTMAaM, TIPUMEHSSI HM3BECTHBIC AHAIUTHYECKHE METOABI TPU PEUICHUU
7.12 CTaHJApTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYMCICHHME PACCTOSHUM MEXIy
JIBYMsI TOYKaMH, OT TOYKH JO NPSAMOH, OT TOYKH [0 TJIOCKOCTH, MEXIY
CKPELIMBAOIIUMUCS MPSIMBIMU
Pemate 3a7aun Ha HaXOXJAEHUE TEOMETPUUYECKUX BEJIMYMH MO oOpas3liaM HIu
QITOPUTMaM, TIPUMEHSSI HM3BECTHBIC AHAIMTUYECKAE METOABI TPU PEUICHUU
7.13 CTaHJApTHBIX MaTEeMAaTHYeCKMX 3a7ad Ha BBIYMCIEHHUE YIJIOB MEXAY
CKPCIIMBAIOIIAMUCS TPSMBIMH, MEXIY TPSMOA W TUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB
Bbruncnare o0bEMBI M TUIOIIAAM IMOBEPXHOCTEH MHOTOTPaHHUKOB (TpH3Ma,
7.14 nupaMusia) ¢ TMpUMEHEHHEM (QOpMyJ, BBIYMCIATH COOTHOIIEHUS MEXIY
IUIOINAASIMU TOBEPXHOCTEH, 00bEMaMU MOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUAMHU: CHMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh

CUMMETPUH, IIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYDPBI
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W3Bnekatp, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH  HHGOPMAILUIO O

7.16 NPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTAaBICHHYIO Ha YepTexax
U PUCYHKaX
[TpumensaTs reomerpuyeckue (GakThl JUIsl PELICHUS] CTEPEOMETPUYECKUX 3ajad,
7.17 [IPEANOJIAraloIMX HECKOJIBKO IIArOB DPEIICHMs, €CJIA YCJIOBHUS IIPUMEHEHHUS
3ajlaHbl B ABHOH (popme
718 [IpuMeHATH  HpoCTEHIIME  MPOrpaMMHBIE  CPEACTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUH CTEPEOMETPUYECKUX 3a/1a4
719 [TprBOANTE MpUMEPBI MaTEMATUYECKUX 3aKOHOMEPHOCTEN B NMPHUPOJIE U JKU3HHU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE
[IpumeHsaTs NOMy4YEHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATH pEaJIbHbIE
CUTyallUd M IPUMEHATh HM3Yy4YEHHbIE IOHATHUS B IPOLIECCE MOMCKA pELICHUs
MaTeMaTHYeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBI, MOJEIUPOBATh peallbHbIC
7.20 CUTyallUd Ha S3bIKE TI'€OMETPHM, HCCIENI0BaThb IOCTPOCHHbIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX IOHATHM M TeopeMm, ammapara aireopsl,
pelatb MPaKTUYECKHE 3a7ayd, CBA3aHHbIE C HAXOXKJICHHUEM I'€OMETPUUYECKHX
BEJIMYUH
11 KJIACC
Kon .
HpoBepsieMOro IIpoBepsiembie Npe1MeTHbIe Pe3y/IbTaThl 0CBOCHHs OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh TNOHATUSAMHU: LMIMHAPUYECKas IOBEPXHOCTh, 0Opasyromue
6.1 LHWINHAPUYECKOM  MOBEPXHOCTH, LWIMHIP, KOHUYECKas IOBEPXHOCTb,
oOpa3yrolye KOHH4eCKON OBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh
6.2 Pacnio3znaBath Tena BpaieHus (LMIUHAP, KOHYC, cepa U 1map)
6.3 OOBSACHATH CIOCOOBI MTOJTYYESHHUS TEJ BPAILICHHUS
6.4 KrnaccugunupoBaTs B3aMMHOE pacnojioKeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBAaHME CETMEHTa, BhICOTa
6.5 CETMEHTA, IIapOBOM CJION, OCHOBAHUE IIAPOBOI0 CJI0s, BHICOTA IIAPOBOTO CIIOS,
IaPOBOU CEKTOP
6.6 Boruncnsate  00BEMBI M MIOWIAAM  TOBEPXHOCTEM  Tel  BpalleHus,
' TeOMETPHUECKUX TeJl C MPUMEHEHUEM (HopMyIT
6.7 OnepupoBarh MOHATUSAMH: MHOTOI'PaHHUK, BIIMCAHHBIA B Cepy U ONMMCAHHBII
' 0KO0JI0 cepsl, cepa, BIUCaHHAS B MHOTOI'PAaHHMK WJIH TEJIO BpaIlleHUs
6.8 BbIUuCIIATE COOTHOIIEHUST MEXIYy IUIOAJIMU IOBEPXHOCTEH U 0ObEMaMu
' MOAOOHBIX TEJ
6.9 1/1306"pa>1<aT1) uzydaemble GUIYpbl OT PYKM U C HIPUMEHEHHEM IPOCTHIX
4EPTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Bua cBepxy, cOOKYy, CHU3Y; CTPOUTH CEUEHHUsI TEJ BPALICHUS
W3Bnekarb, uWHTEpHpeTHpOBaTh M  MpeoOpa3oBbIBaTh HHMOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTexax
U PUCYHKaX
6.12 [TpumMeHsTh TeomMeTpruecKue (HakThl JIsl pelIeHUs] CTEPEOMETPUYECKHX 3a/1ay,
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MPEIIOIarafoliX HECKOJIIBKO IIaroB PEIICHHS, €CIIM YCIOBUS MPUMEHEHHS
3aJlaHbl B IBHOU (hopme

6.13 OnepupoBarh NOHATHUEM: BEKTOP B IPOCTPAHCTBE
BhImonHATE  JeHCTBHSL  CIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
6.14 YMHOXXEHHUSI BEKTOpa Ha 4YHCIO, OOBACHATh, KAKUMH CBOWCTBAaMH OHHU
o0JIagaroT
6.15 [TpuMeHsATh MpaBWIIO Mapaiesenune/ia Mpy CI0KEHUH BEKTOPOB

6.16

6.19

OnepupoBarh NOHATHAMM: JEKAPTOBBI KOOPIMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXIY
BEKTOpPAMHM, CKaJSIPHOE IIPOU3BEIEHUE  BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIaHAPHBIE BEKTOPBI

Haxoautb cymMMy BEKTOpPOB U MPOU3BEICHUE BEKTOpA HA YHUCIO, YIOJI MEXKIY

6.17 BEKTOpaMH, CKaJS[pHOE MPOU3BEACHHUE, pACKIAAbIBaTh BEKTOpP IO JIBYM

HEKOJUIMHEAPHBIM BEKTOPaM

6.18 3amaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT

Pemrats HpOCTef/’IHII/Ie TCOMECTPHUYCCKUC 3aJadu Ha HNPUMCHCHHEC BCKTOPHO-
KOOPpJMHATHOI'O MCTOAAa

6.20

Pemate 3amauM Ha [JOKa3aTEJIbCTBO MAaTEMAaTHYECKUMX OTHOIIEHHH U
HaxOXXJICHHEC T'C€OMETPUYECKHX BEJIMYUH IO 00pa3laM Wi aJIrOpUTMaM,
MIPUMEHSSI U3BECTHBIE METO/bI MPU PEIICHUH CTAHIAPTHBIX MAaTEeMAaTHUYECKHX
3a1a4

6.21

6.22

[IpumenaTs  mpocTeilline  MNpOrpaMMHBIE  CPEICTBA M DIJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI [TPU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
[IpuBoUTE IpUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HHU,
pacno3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

HpI/IMeHHTB MMOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKEC: AaHAJINU3UPOBATH PCAJIBbHBIC
CUTyaluld W HNPUMCHATH HW3YYCHHBIC IIOHATHA B IMPOLECCEC IMOMCKA PCHICHUSA
MaTeMaTHYCCKU C(bOpMYJ'IPIpOB&HHOfI HpO6JIeMI>I, MOZICIIMPOBATh PCAJILHBIC

6.23 CUTyallud Ha S3bIKE TE€OMETPUHU, HCCIEOBAaTh IOCTPOCHHBIE MOJEIH C

HCIIOJIb3OBAHHUEM TCOMETPUUCCKUX MOHATUH H TCOpEM, aIllIapara anre6pbl,
peiaTh MPAaKTUYCCKHUE 3aadMi, CBA3AHHBIC C HAXOXICHHUEM TI'COMETPHUUYCCKUX
BCINYNH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kox  IlIposepsiemblii 3jieMEeHT COlepPKAHUA
7 I'eomeTpust

OcHoBHbIE TIOHATHA cTepeomeTpun. Touka, npsiMasi, INIOCKOCTb, MPOCTpaHCTBO. [loHsATHE

7.1 00 akcMOMaTHYECKOM IOCTPOEHHHM CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CIEICTBUS
U3 HUX
B3aumHoOe pacrnosiokeHue MpsIMBIX B IIPOCTPAHCTBE: MEPECEKAIOLIUECS, apaJUIEIbHbIE U
CKpeluBaomuecs npsMbie. [lapanaenbHOCTh MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:

7.2  mapajelbHble MPsMbIE B POCTPAHCTBE, NApAIIENBHOCTh TPEX MPSAMBIX, MApaIEIbHOCTh

MPSIMOM M IUIOCKOCTH. YTJIBI C COHAIIPaBIECHHBIMU CTOPOHAMHM, YrOJI MEXAY NPSIMBIMHA B
npocrpaHcTBe. [lapamienbHOCTh IUIOCKOCTEW: IapajulelIbHbIE IUIOCKOCTH, CBOMCTBA
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7.3

napajuieIbHbIX TuTockocTer. [Ipoctelimme mpocTpaHCTBeHHBIE (UTYpPhl Ha TUIOCKOCTH:
TeTpadap, Ky0, mapasuiesenure 1, TOCTPOSHUE CeUeHUI

[lepnieHIUKYIAPHOCTE NpPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IIpsSMbIE B
IIPOCTPAHCTBE, NPAMBIE IAPAJLICIBHBIE W NEPIEHIUKYJSIPHBIE K IIOCKOCTH, INPHU3HAK
NIEPIEHIUKYISIPHOCTA IIPSAMOM M IUIOCKOCTH, TEOpeMa O MNpsAMOW IEPIEHIUKYISIPHON
IUIOCKOCTH. YTIIBl B NPOCTPAHCTBE: YIOJI MEXAY NPSMOW U IJIOCKOCTBIO, IBYI'DaHHBIN
yroJ1, JUHEHHBIN YroJl ABYTpaHHOTO yria. [IeprneHIuKyisp U HaKIOHHBIE: PACCTOSHUE OT
TOUKH JI0 IUIOCKOCTH, PAcCTOSIHMUE OT HPAMOM A0 IIOCKOCTH, HPOEKUMs (Urypsl Ha
IJIOCKOCTh. lIepneHauKyIIpHOCTh IUIOCKOCTEW: NIPU3HAK NEPIEHAMKYJISIPHOCTH ABYX
mockocTeil. Teopema 0 TpEX neprneHauKyIsIpax

7.4

[loHsiTME MHOrOrpaHHUMKAa, OCHOBHBIC DJIEMEHTHl MHOIOIDAHHMKA, BBIIYKJIbIE U
HEBBIIYKJIbIE MHOIOIPaHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yroiapHas mpusma,
TpaHM M OCHOBaHHS MPHU3MBI, TpsMas M HAKIOHHAs NPU3MbI, OOKOBas M TOJHAs
IIOBEPXHOCTb MNpu3Mbl. llapamienenunen, npsAMOYTOJBHBIM HNapauICIEHUIE] M  €ro
cBoiicTBa. [Ilupamuna: N-yronbHasi nupamMmuaa, TpaHd U OCHOBaHME MUpaMUJIbl, OOKOBasi U
II0JIHAs TIOBEPXHOCTb IIMPAMHU[BI, MpaBUIbHAS W YCEUEHHAs MNHpaMHUAA. OJIEMEHTBI
npu3Mbl ¥ nupaMmuiabl.  [IpaBHiIbBHBIE  MHOTOTPAHHHUKH: IIOHATHE  IPABHIBHOIO
MHOI'OIPaHHUKA, IPAaBWIbHAS [IPU3Ma U NPAaBWIIbHAA NIUpaMUa, [IpaBUIbHAs TPEyroiabHas
nupamMmMza W [paBWIbHBIA — TeTpasap, KyO. IlpencraBnenne o — HpaBHIIBHBIX
MHOTOTpaHHHUKAX: OKTadap, NOAEKa’dIp U ukocazapyrue CedeHus MpU3Mbl U IUPAMMU/IBI

7.5

7.6

7.7

CI/IMMeTpI/IH B IIPOCTPaHCTBC: CHUMMCTpPUSA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
DJIEMEHTBI CUMMCTPUH B IIUpaMUJax, mapauiCjaCcurumnneaax, mpaBujIbHbIX MHOT'OI'PAHHUKAX

Brruucienue 3ieMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribl. [lnomans 00koBOM
MOBEPXHOCTU U IOJHOW MOBEPXHOCTU MPSAMOM NMPHU3MBI, IUIOIAlb OCHOBAaHUN, TEOpEMaA O
OOKOBOI MTOBEPXHOCTH MPSIMOU MPU3MEI. [ 1110118165 00KOBO MOBEPXHOCTH U MIOBEPXHOCTH
MIPaBIJIbHOM MUpaMUbl, TEOpEMa O IUIOMAAN Yceu€HHOM nupaMusl. [lonstue 06 o6béme.
O0bEM nupamMu/ibl, IPU3MBI

[Tonobubie Tema B mpocTpaHcTBe. COOTHOIIEHHS MEXy IUIOMAIASIMU TOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeJ

11 KJIACC

Kon
6

IIpoBepsieMblii 31eMeHT cOJepP:KAHUSA
I'eomerpus

6.1

Hunuaapudeckass MOBEPXHOCTh, 0O0pa3yrolue NIUIUHAPUYECKOW TOBEPXHOCTH, OCh
HUTUHApUYECKOW moBepxHocTH. [lunuHap: ocHOBaHMsT W OOKOBasi TOBEPXHOCTb,
o0pa3ymolas 1 0ch, TUIOIIA/Ib OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckass moBepXHOCTh, 00pa3ylolue KOHWYECKONM MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOW oBepXHOCTU. KOHyC: OCHOBaHUE U BEpIIKMHA, 00pa3yrolas ¥ oCh, IIOMAIb
OOKOBOWM W TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpas3ylollMe M BBICOTa,
OCHOBaHUS M OOKOBasi TOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, AUAMETp, IUIOIMIAAb MoBepxHOCTU cdephl. B3aumuoe
pacnosnoxeHue cepsl U MIIOCKOCTH, KacaTeabHasl INIOCKOCTh K cdepe, miuomaab cheps

6.4

I/I306pa)KGHI/IC TCJI BpalllICHUS Ha IMJIOCKOCTH. Pa?;BépTKa ONUJIMHApPA U KOHYCa

6.5

KomOunammu Ten BpalmieHWsi ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, ONHUCAHHBIA OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOTPAaHHUK, WIIH TEIIO BPAIICHHS

6.6

[Tonstne 06 o0béme. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
pSIMOYTOJIBHOTO TIapajuienienuneaa u cieactsus u3 He€. OObEM HUIMHAPA, KOHYCA.
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O06bEM mapa u wionaab cheps

6.7

6.8

6.9

ITomo6uble Tema B mpoctpaHcTBe. COOTHOIIECHHS MEXAY ILIOMIAIIMH IIOBEPXHOCTEH,
00bEMaMU ITOI00HBIX TENT

Ceuenust mwiMHApa (mapayuieIbHO U MEPHEHIUKYISIPHO OCH), CEUeHHUs KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXOASIILEE YePE3 BEPILNHY), CEUEHHUS 11apa

Bekrtop Ha miockocth u B mpoctpaHcTBe. CIlIOXKEHHWE W BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BeKTopa Ha 4Yucio. PasnokeHue BeKTopa MO TpEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuno mnapamnenenunena. Pemienue 3amad, CBSI3aHHBIX C MPUMEHEHUEM
MpaBWJI ICUCTBUI C BEKTOpAMH

6.10

[IpssMoyronpHass cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel — BekToOpa.
[Ipocreitmne 3amaum B KOOpJMHATAaX. Yroil MexIy BekTopamu. CkaispHoe
MIPOU3BE/ICHUE BEKTOPOB. BbluMCleHHE YIVIOB MEXAYy MNPSAMBIMU U IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUH F€OMETPUUYECKUX 3a/1a4

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMSA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJTHET'O
OBLIET'O OBPA3OBAHUA

Ko

I OI:;e ZEMOTO IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
poBep OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

TpedoBaHMS

Brnanenue MeronamMu J0Ka3aTenbCTB, aITOPUTMAMH pEIEHHs 3a/ad; YMEHHE
(GopMyIUpPOBATH U ONEPUPOBATH MOHATUAMU: ONPEEICHHUE, aKCUOMa, TEOpEMa,
CIIE[ICTBHE,  CBOWCTBO,  MpPHU3HAK,  JOKa3aTelbCTBO,  PaBHOCHIIbHBIE
(GOpMYIHPOBKH;, TPUMEHATh UX; yMEHHE (QOpPMYIMpOBaTh OOpaTHOE W
IPOTUBOIOJIOXKHOE YTBEP)KACHUE, NPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJl MaTeMAaTUYeCKOM MHIYKIMH; IPOBOJUTH JOKa3aTelbHbIE
pacCcyXJIeHHs TpU PELICHWH 3a/1ad, OLICHUBATH JIOTMYECKYIO IPABHIIBHOCTH
paccyXAeHHi; yMEHHUEe ONepUpOBaTh MOHATUAMU: MHOXECTBO, TOAMHOMXECTBO,
omepauuy  HaJ  MHOXECTBAMHM; YMEHHE  MHCIIOJIb30BaTb  TEOPETUKO-
MHO’KECTBEHHBIM ammapar JJisl ONKUCAaHUsl peajbHBIX MPOLIECCOB U SABJIECHUN U
OpU PELIeHUH 3a/1a4, B TOM YHUCIE M3 JIPYTUX Y4EOHBIX HPEAMETOB; YMEHHE
ONepupoOBaTh MOHATUSAMU: Tpad, CBA3HBIM rpad, aepeBo, HUKI, Trpad Ha
IUIOCKOCTH; YMEHHUE 3a/laBaTh U ONMCHIBaTh I'padbl pa3IMyHBIMU CIIOCOOAMU;
MCII0JIb30BaTh Tpadbl PH pEIICHNUH 3aa4

YMeHue onepupoBath MOHATUAMU: HaTypaJIbHOE YHCIIO, LIEJI0E€ YHUCIIO, CTENEHD
C LeNbIM IIOKa3aTeleM, KOpPeHb HaTypaJbHOM CTENeHH, CTEeNeHb C
pallMOHAJIbHBIM TIOKA3aTeNIEM, CTENEHb C JIEHCTBUTENIBHBIM II0Ka3aTeleM,
jgorapudm yucia, CHHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOIO YHCIa, OCTATOK
0 MOJIYJI0, pPallMOHAIbHOE YHCIO, HMPPAlMOHAIBHOE YHCIO, MHOXECTBa
HATypaJIbHbIX, LEJbIX, palMOHAIbHBIX, JEUCTBUTENbHBIX YHCET; YMEHHE
UCMOJIb30BaTh NPU3HAKM JISTUMOCTH, HAaWMEHbIIMM OOl jxenurens Hu
HauMeHblllee oOliee KpaTHoe, anroput™ EBkimuaa npu pemieHun 3ajad;
3HAKOMCTBO C PA3JIMYHBIMH IMO3ULMOHHBIMU CUCTEMAMH CUHUCIICHUS; YMEHHUE
BBIMOJHATh BBIYUCIIEHWE 3HAYeHUM M MpeoOpa3oBaHUs BBIPAKEHUH CO
CTETIEHSIMH M Jorapugmamu, MnpeodOpazoBaHHus JpOOHO-palMOHAIBHBIX
BBIpQXECHHUM; yMEHHE OINEepUpOBaThb MOHITUAMHU: TOCIEIO0BATENLHOCTD,
apudMeTHuecKas MpOrpeccus, TreoMeTpudecKas Nporpeccusi, OECKOHEUHO
yObIBaroIas reoMeTpuyecKast MIpOrpeccus; yMEHHE 3a/1aBaTh
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MOCIIE0BATEIbHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (HopMyI;
YMEHUE OIEepUpOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIO, CONPsHKEHHBIC
KOMIUIEKCHBIE YHWCa, MOIYJIb M apryMeHT KOMIUIEKCHOro 4ucia, (opma
3allUCU  KOMIUIEKCHBIX 4HcCeNl (IreOMETpUYEecKasl, TPUTOHOMETpPUYECKas W
anrebpanyeckas); yMeTb MPOMU3BOAUTH apudMeTHdyecKue JeHCTBUS C
KOMILUIEKCHBIMH YHUCIIAMU; TIPUBOJIUTH MPUMEPHI UCIIOJIb30BAHUSI KOMIUIEKCHBIX
4YHCeJl; ONEpUpOBATh IMOHATHSMH: MaTpuia 2xX2 u 3X3, omnpeaciuTeNb
MaTpHIIbl, FEOMETPUUECKHUI CMBICIT OTIPECTUTEIIS

YMeHHue OmnepupoBaTh IMOHATUSAMHU:  PALMOHAIBHBIE, HWPPALMOHAJIBHBIC,
HOKa3aTeabHbIC, CTEMEHHble, JIorapu(MuUyecKue, TPUTOHOMETPUYECKHE
YPaBHEHUs U HEPABEHCTBA, UX CHUCTEMbI; YMEHHUE ONEPUPOBATH IIOHATUSMH:
TOKIECTBO, TOXJECTBEHHOE Ipeo0pa3oBaHUe, YpaBHEHUE, HEPaBEHCTBO,
CHUCTEMa YPAaBHEHUU U HEPABEHCTB, PABHOCUIILHOCTh YPABHEHMM, HEPABEHCTB U
CUCTEM; YMEHHUE DEILIaTh YpPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO
pa3JIMYHBIX IPUEMOB; pEIIATh YPABHEHWS, HEPABEHCTBA W CHUCTEMBI C
[apaMeTpoM; IIPUMEHATh YPaBHCHUS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUA
MaTeMaTHYECKUX 3a7ad M 337ad W3 Pa3IUYHBIX 00JacTeil HayKH W peabHOU
KU3HU

YMeHue  onepupoBarh  MOHSATHSAMH:  (YHKOHSA, UYETHOCTH  (PYHKIUH,
HNEPUOJIMYHOCTh  (DYHKIMM, OrPAaHUYEHHOCTh (YHKLUUH, MOHOTOHHOCTb
¢yHKIMu, SKCTpeMyM (GYHKIWH, HAuOOJbIIee W HAMMEHbIIEe 3HAUYCHUS
(GyHKIMH Ha HPOMEXYTKE, HempepblBHAas (YHKIMSA, aCUMITOTHI TIpaduka
¢yHKIMU, TepBas W BTOpas MPOW3BOAHAs (YHKIWU, TEOMETPUYECKHHA U
¢bu3nueckuil CMbICI IPOM3BOIHON, IIEpBOOOpa3Hasi, OoNpeAeaEHHbII HHTerpal;
YMEHHE HaxXOAWTh AaCHMITOTHI Tpaduka (QYHKIUH, yMEHHE BBIYUCIATH
IPOU3BOJIHBIE CYMMBI, MPOU3BEJIEHHS, YaCTHOIO M KOMIIO3ULUHM (DYyHKIMH,
HAXOJUTh ypaBHEHHE KacaTelbHOW K rpaduky (yHKIHU; YMEHHE HaXOAHTh
IPOM3BOJIHBIE AJIEMEHTAPHBIX (DYHKIMI; YMEHUE HCIIOJIb30BaTh MPOU3BOIHYIO
JUIsL ucceioBaHus (QYHKIUN, HAXOAUTh HAauOOJIbIINE U HAUMEHbIIINE 3HAYCHUS
GyHKUUH; CTpoUTh TpadUKM MHOTOWIEHOB C HCIOJb30BAHUEM ammapara
MaTeMaTUYeCKOTO aHajiu3a; MPUMEHATh MPOU3BOJHYIO [UISI HAXOXACHUS
HAaWIy4llero peuleHuss B MPUKIAJHBIX, B TOM YHCIE COLHUAIBHO-
HKOHOMUYECKUX U (PU3MUECKUX 3aJ]a4ax; HaXOAUTh IIJIOLAAN U 00BEMBI ury c
MIOMOMIBIO UHTETpaa; IIPUBOJIUTH IIPUMEPBI MaTEMaTHYECKOT O
MOJIEJTMPOBAHUS C MOMOLIBI0 T (DepeHIINATIBHBIX YPaBHEHHM

YMeHue omnepupoBaTh MOHATUSAMU: Tpaduk (yHKIUHU, oOparHas (QyHKIuS,
KOMMO3uIUs  (QyHKOMH, JuHeWHas QyHKIMSA, KBaapaTHyHass (QYHKIMS,
panuoHanpHas ~ (QyHKUUSA, cTeneHHas (QYHKUOUS, TPUTOHOMETPUYECKHE
¢yHKuMu, oOpaTHble TPUTOHOMETpUYECKHe (YHKIMM, IIOKa3aTenbHas |
norapudmuueckas GyHKIUU; YMEHHE CTPOUTh rpapUKu U3y4eHHBIX (QYHKIUH,
BBITOJIHATH NpeoOpa3zoBaHus rpaduKoB (QYyHKIMMA, UCIIOIB30BaTh TpapuKu JUIs
U3YYEHHUs IMPOLECCOB M 3aBUCUMOCTEH, MpH pelIeHHH 3aJad M3 JAPYrux
y4eOHBIX NPEIMETOB M 3aJau M3 pPEalbHOM XU3HH; BbIpaxarb (opMyiamu
3aBHCHUMOCTH MEXJy BeIMYMHAMH; HCIOJb30BaTh CBOICTBA M TpaduKu
GyHKUMR U1 pelieHus YpaBHEHUH, HEpaBeHCTB U 3aJad C I[apaMeTpaMu;
n300paxaThb Ha KOOPJAMHATHOM TUIOCKOCTH MHOXKECTBA PELIEHUIN ypaBHEHHI,
HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIC 3a/1a4H Pa3HBIX THIIOB (B TOM YHCJIE Ha MPOICHTHI,
JIOJIU U YacCTH, Ha JIBIKEHHE, pabdoTy, CTOMMOCTh TOBApOB M YCJIYT, HAJOTH,
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3a7ayd W3 O0JacTH YIPaBJICHUS JIMYHBIMH M CEMEHHBIMU (PUHAHCAMU);
COCTAaBJIATH BbIPAKCHHUA, YPABHCHUA, HCPABCHCTBA U UX CUCTCMBI IO YCJIIOBUIO
3aj]]auu, MCCIIEIOBATh MMOJIYYEHHOE PEIICHHE W OI[CHUBAThH MPABIONOJI00HOCTD
pe3ylbTaTOB;, YMEHHE MOJCIUPOBATh peEalbHBbIE CHTYAIlMHM Ha  SI3bIKE
MaTEMaTHKH; COCTABJIATh BHIPAXKCHHUS, YPABHEHHSI, HCPABCHCTBA U UX CHCTEMBI
10 YCJOBHUIO 3aj[aud, UCCIIEAOBATh MOCTPOSHHBIE MOJETH C HCIIOJIb30BAaHHEM
ammapara anreOpbl, HHTEPIPETUPOBATH MOJYYCHHBIH PE3yIbTaT

VYMeHHE oOnepupoBaTh MOHATHAMH: CcpeaHee apu(pMEeTHYEcKoe, MeAHaHa,
HanOoJpIllee W HAaUMEHbLIEe 3HAUCHMs, pa3Max, IHUCIEpCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMEHHE W3BJICKaTh, WHTEPIPETUPOBATH
uHpOpMaLKIO, MPEACTABICHHYI0 B Ta0iuIax, Ha Auarpammax, rpadukax,
OTPaXKAIOUIYI0 CBOWCTBA pEabHBIX IPOIECCOB M SBICHHI; IPEICTABIATH
UH(POPMALIHIO C TIOMOIIBIO TaOJIUI] U TUarpaMM; HCCIEI0BATh CTATUCTUYECKHE
JIaHHBIC, B TOM YHCIIC C TPUMEHEHUEM TpaUIecKuX METOJ0B U 3JIEKTPOHHBIX
CpenacTB; rpadUyecKnd HCCIEeNI0BATh COBMECTHBbIE HAOIIONEHHS C ITOMOILBIO
JMarpaMM pacceMBaHMs U JIMHEHHOHN perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIy4YallHBIA ONBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHME BBIUUCIATH BEPOSTHOCTH C
UCTIOJIB30BaHUEM TpaUIECKHX METOAOB; MPUMEHATh (POPMYIBI CIOXKCHHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, (OopMyay MOJHONH BEpOATHOCTH, (GopMyy
bepuymimn, komOuHaTOpHBIE (GakThl U (HOPMYJIBI; OICHHWBATH BEPOSTHOCTU
peanbHbIX COOBITHI; yMEHUE ONEepUpOBaTh MOHATUAMU: CilydaiiHas BeJIMYMHA,
pacpenciieHHe BEPOATHOCTEH, MAaTeMaTH4YeCKOe OXHUAAHUE, IHUCIEPCHS U
CTaHJApTHOE OTKJIOHEHUE CIIy4aliHON BEIMUYUHBI, (PYHKIMU paclpeieieHus U
IUIOTHOCTH PaBHOMEPHOIO, IOKA3aTEIbHOTO MU HOPMAJIBHOIO PACIpPEIEICHUM;
YMEHHME MCIIOIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPENCIICHUN [UIsl PELIEHUs
3a/a4; 3HAKOMCTBO C MOHSTUSIMM: 3aKOH OOJNBIIMX YHCEN, METOJbI
BBIOOPOYHBIX MCCJIEOBAHUHN; yMEHHE MPHUBOJIUTH INPUMEPHI IPOSBICHUS
3aKOHA OOJIPIIMX YHCEN B MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSX; YMEHUE
OIIEpUPOBATh NMOHATHAMH: COUETAaHUE, IEPECTAHOBKA, YACIIO COYETaHUMN, YHUCIIO
nepectaHoBOK; OMHOM HpIOoTOHA; yMEHHE NMPUMEHSATh KOMOMHATOPHBIE (PaKThI
U PacCyXJIEHHUs Ui DPEIIECHUs 3aJad; OLEHUBAaTb BEPOATHOCTH PEaJbHBIX
COOBITHUI; COCTaBIISATh BEPOSATHOCTHYIO MOJIeNb U  HHTEPIPETUPOBATH
MIOJIyYEHHBIN PE3yJIbTaT

10

YMeHue onepupoBarh MOHATUAMU: TOUYKA, IPsAMast, IIIOCKOCTh, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEIMYHMHA YIJa, IUIOCKUI yroJl, IBYTPaHHBIA YIroJl, TPEXTPaHHbIN
YIoj, CKpPEUIMBAIOIIKMECS MPsAMBIE, NapaJIeIbHOCTh U IEPIEHIUKYISAPHOCTD
IPSAMBIX M IIIOCKOCTEM, Yrojl MEXIy MpsSMBIMH, YrOJdl MEXIy IpsIMON U
IIJIOCKOCTBIO, YIOJl MEXAY IUNIOCKOCTAMM, PACCTOSHUE OT TOYKH 1O IIJIOCKOCTH,
pacCTOsTHUE MEXKIy MpPsSIMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSIMHU; yMEHHUE
UCMOJNb30BaTh IPH PpEHIEHWH 3aJady M3Y4YeHHble (akThl U  TEOpEeMbl
IUTAHUMETPUH; YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB OKPYXAIOUIEro MUpa;
CTPOUTH MATEMATUYECKHUE MOJEIHU C IOMOIIBI NeOMETPUYECKUX IOHATHH U
BEJINYMH, PEIIATh CBA3aHHBIE C HUMM MPAKTUYECKUE 33]1a41

YMeHue onepupoBaThb MNOHATUSIMH: IUIOUIanb GUTYpBl, O0BEM (QUIYpBI,
MHOTOTPAaHHMK, MPAaBUJIbHBI MHOTOTPaHHUK, CEYEHHWE MHOTOTpaHHHKA, KYO,
napajulefienunen, Mnpu3Ma, nupaMmuja, ¢urypa u MOBEPXHOCTb BpALICHMUS,
IWIMHAP, KOHYC, map, cdepa, miomanb cdepbl, IUIOMAAb MOBEPXHOCTU
NUPAMUJIbI, TPU3MBI, KOHYCa, LWIMHApPA, O00BEM Kyba, NPSMOYTrOJIbHOTO
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napajuiesienunes1a, NupamMuabl, IpU3Mbl, HWIHHIPA, KOHYCA, 11apa, pa3BEPTKa
MOBEPXHOCTH, CEYEHHUS KOHyca MW UWIMHApPA, NapajyieIbHble OCH WU
OCHOBaHHWIO, CEUYEHME MIapa, IUIOCKOCTh, Kacaromascs cdepsl, UWIHHIPA,
KOHyCa; yMEHHE CTPOMTh  CEYEHHWE  MHOTOIpaHHHKA,  H300paxarb
MHOTOTPaHHUKH, GUTYPHI U TOBEPXHOCTH BpAIICHHUS, UX CEUCHUS, B TOM UUCIIE
C IIOMOLIbKO DJIEKTPOHHBIX CPEJACTB; YMEHHE IPUMEHATh CBOICTBa
FeOMETPUUECKUX (UTYp, CaMOCTOSATENIbHO (HOPMYIHPOBATH OIpeIeTICHHs
U3y4aeMbIX (QUTYp, BBIIBUTaTh THUIOTE3Bl O CBOHCTBAX U MpH3HAKAX
reoMeTpuueckux ¢uryp, OOOCHOBBIBATH WJIM OIPOBEpPrarb UX; YMEHHUE
MPOBOANTH KIACCUPUKANNIO (PUTYp TO PA3IUYHBIM TPU3HAKAM, BBIOIHSITH
HE0OXO0IUMBIE JOTMOJHUTEIbHbIE TOCTPOCHUS

VYMeHue onepupoBaTh MOHATHSIMU: JIBUKEHHE B IIPOCTPAHCTBE, apajljiesIbHbIN
NEepeHoc, CHMMETpUsS Ha IUIOCKOCTH M B NPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 110100us, Mo100HbIe GUTypBl; YMEHHE PACIIO3HABATH PAaBHBIE
U ToJ00HBIE (UTYpPHI, B TOM 4YHCJIE B HPUPOJAE, MCKYCCTBE, apXHUTEKTYpE;
UCIOJIb30BaTh T€OMETPUYECKHUE OTHOIICHUS NpU PElIeHUM 3a7ay; HaXOAWUThb
r€OMETPUUECKHUE BEIMUYMHBI (IJIMHA, YroJ, IUIOHajb, 00BbEM) IPU pELICHUU
11 3ajjay M3 JpYTUX Y4eOHBIX INPEAMETOB U M3 pEajlbHOM >KU3HU; YMEHHE
BBIUUCIISITh T€OMETPUUECKUE BEJIWYHMHBI (JUIMHA, YTrOJ, IUIOmanb, OO0BEM,
IUIOINAb TOBEPXHOCTH), MCIIOJB3Ysl U3y4eHHblE (POPMYIBI U METOJbl, B TOM
Yuclle: IUIOLAJb MOBEPXHOCTH IUPAaMMJbl, MPU3MBI, KOHYyca, LMIMHIpA,
wiomaab chepsl; 00bEM Kyda, MPSIMOYToJILHOTO MapaliesienuIiea, TUupaMuIb,
OpU3MBbl, LWIMHIpA, KOHyca, 1Iapa; YMEHUE HaXOAWUTh OTHOIIEHHE OOBEMOB
NOJ00HBIX GUryp

VYmMmenune ONCprupoOBaTh IMOHATUAMU: IMPAMOYIOJIbHASA CHUCTEMA KOOPAHMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEJICHUE BEKTOPA HA YHCIIO, Pa3JIoKEHHE BEKTOpa MO 0asucy, CKaIsipHOES
NPOM3BEICHNE, BEKTOPHOE IMPOU3BEICHHUE, YTOJl MEXKAY BEKTOpaMHU; YMCHHE
HUCITIOJIB30BAaTh BeKTOpHLIfI n KOOp)IHHaTHBIﬁ METOL JJISL peICHUA
TCOMETPUYCCKUX 3aJ1a4 U 3a/1a4 JPYTUX YU4eOHBIX PEAMETOB

12

YMeHue BbIOMpaTh MOAXOASLIMM METOJ A PELIeHUs 3aJaud; NOHUMaHHe
3HQUUMOCTH MATE€MaTUKU B M3YYEHUU MPUPOJIHBIX U  OOIECTBEHHBIX
13 IIPOLIECCOB W SIBICHUH; YMEHHE paClO3HAaBaTb IIPOSBIICHUE 3aKOHOB
MaTE€MaTUKU B MCKYCCTBE, YMEHHME IPUBOAWTH NPHUMEPHl MaTEMaTUYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKU

IHEPEYEHbB 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'I 110

MATEMATHUKE
Kox IlpoBepsieMblii 3j1eMeHT cOJiepKaHUSA
1 Yuciia ¥ BEIUUCIEHUS

1.1  HarypanpHbie u nieabie yncia. [I[pu3Haku 1eTMMOCTH HETbIX YUCET

19 PanmonaneHbie unciia. OOBIKHOBEHHBIC W JECATHYHBIC TPOOH, MPOICHTHI, OCCKOHEUHBIC
MEePUOANYECKHE TPOOH

13 ApudmeTndeckuii KOpeHb HaTypalbHOM creneHu. [leiictBus ¢ apudmerndecKumMu
KOPHSIMH HATypaITbHOW CTCTICHH

14 Crenenp ¢ 1ensiM mokazateneMm. CTemeHb C palMoHANIbHBIM TOKazaTeneM. CBOHCTBa

CTCIICHU
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CuHyc, KOCHUHYC U TaHT€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTE€HC

15 YHUCJIOBOI'O apryMEHTa
1.6 Jlorapudwm uucna. /lecATUYHBIC U HATYpAIbHBIC JOTapUPMBbI
JeiicTBuTenpHble yucia. ApupMeTHUecKUe ONepaluu C JAeUCTBUTEIbHBIMU YHCIAMHU.
1.7 | IlpuOnux€HHbIE BBIUMCIEHMS, IPaBWJIA OKPYIJIEHWs, NPUKHJKA U OLEHKa pe3yibTara
BBIYHCIICHUN
1.8  IIpeoOpa3oBaHue BBIpAKCHUIMA
1.9 | KowmmiekcHble yncia
2 | YpaBHEHHUS U HEPABEHCTBA
2.1 | llenpie u ApoOHO-pAIMOHATBHBIC YPABHEHUS
2.2 | HppanuoHajabHbIC YpaBHEHUS
2.3 | Tpuronomerpuueckue ypaBHEHUS
2.4 | TlokasarenbHbIe U JIoTapu(hMUIECKHUE YPABHEHUS
2.5 | llensle u qpoOHO-pallMOHATIBHBIE HEPABEHCTBA
2.6  HppaunmoHanbHBIE HEPABEHCTBA
2.7  IlokasarenbHbIC U JIorapu(MUIECKHE HEPABEHCTBA
2.8 | TpuronomerpuuecKkue HEPaBEHCTBA
2.9 CucreMsbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 | YpaBHeHHs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuua cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTelb MaTPUILIbI
3 OyHKIMH U TpaduKu
31 OyHKIM, crnocoOs! 3ananus gynkuuu. ['paduk ¢pynkinuu. Bzaumuo obpaTHbie GyHKINH.
Uérnsie n HeuéTHBIC GyHKIMU. [leproanueckue GpyHKIIH
Ob6unacTp ompezeneHuss 1 MHOXKeCTBO 3HaueHuit Gpynkuuu. Hynu dynkuuu. [Ipomexyrku
3.2 | 3HaKomocTOsSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl ¥ MHHAMYMBI
¢ynkuuu. Haubonblee 1 HauMeHbllee 3HaueHNe (YHKIIMK Ha TPOMEXYTKE
33 CreneHHass (QyHKIUS C HaTypajJbHBIM M IEJbIM ToOKa3zaTeneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa u rpaduk KOpHs N-0i1 CTETIEHN
3.4 | TpuroHomerpudeckue QYHKIIUU, HX CBOMCTBA U TpadUKH
3.5 | TlokaszarenpHas u Jorapudmudeckas GyHKIIUHA, UX CBOMCTBA U TpadUKu
36 Touku pazpeiBa. AcuMnToThl rpadukoB QpyHkiui. CBolicTBa PyHKIUN, HEMPEPHIBHBIX Ha
OTpe3Ke
3.7 | IlocnenoBaTeslbHOCTH, CIIOCOOBI 33/1aHUs MOCJIE0BATEIbHOCTEH
3.8 | Apudmernueckas u reomerpuueckas nporpeccun. @opMysia CI0KHBIX TPOIIEHTOB
4  Hayana maTeMaTH4yecKoro aHajan3a
4.1  IlpousBonHas ¢pyHkiuu. [Ipon3BoaHbIE 3JIEMEHTAPHBIX (YHKIIHMA
47 [TpumeHeHre MPON3BOAHOM K HCCIeT0BaHUIO (QYHKIMIT HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxxeHre HanOoJIbIIero 1 HAMMEHbIIET0 3HaUYeHNs (PYHKIIMU Ha OTpe3Ke
4.3 | IlepBoobOpa3znas. UnTerpan
5  MHoecTBa U JIOTUKA
5.1 | MHoxecTBO, oniepanuu HaJl MHOKecTBaMU. Jlmarpammel Diinepa — Beana
5.2 Jloruka
6 | BeposATHOCTH M CTATHCTHKA

6.1

OnucarenpHas CTaTUCTHUKA
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6.2  BeposTHOCTB
6.3 KomOunaTopuka
7 ['eomerpus
7.1  ®urypsl Ha JIOCKOCTU
7.2 IlpsiMble ¥ TNIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHUKH
7.4  Tena u NOBEpXHOCTH BPALICHUS
7.5  KoopauHaTsl 1 BEKTOPBI
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Martemaruka: anreOpa U Hadajla MaTeMaTUYECKOT0 aHanu3a, reometpus. ['eomerpus 10-11.
Aranacsn JI.C., byry3os B.®., Kanomues C.b. u apyrue. AKiimoHepHoe 00111eCTBO
"UznarensctBo "[IpocBenienue"

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

https://urok.1c.ru/
https://resh.edu

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://urok.1c.ru/
https://resh.edu
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