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IHHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOr0 ypOBHS sl OOYJIArOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIIHLHOTO
CTaHJzapTa cpenHero oéuero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPATUIMNA POCCHIICKOTO OOpa30BaHMSL
Peanmaum{ nporpaMmabl o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHIIUSAMMU,
COCTaBAIOIIMMH OCHOBY I CaMOpPa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, ICJIIOCTHOCTH
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JIMYHOCTHU o6yqa101u1/1xcsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yclIOBIIeHa TPAKTUYECKOM 3HAYMMOCTBIO METANPEIMETHBIX M MPEIMETHBIX pe3yIbTaToOB
0o0y4eHHs TEOMETPUH B HANPABICHUU JMYHOCTHOTO Pa3BUTHs OOydaromuxcs, GOpMHUPOBAHUS
(GYHKIIMOHATFHOH MaTeMaTHYECKOW TPAMOTHOCTH, W3YYCHHS IPYTUX YUeOHBIX IAMCIUIUINH.
PazButne y oOydaromiuxcsi NMPaBWIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHUU
TE€OMETPUYECKUX aOCTPaKIMif, COOTHOIICHHN PEaThbHOTO W HICATBHOTO, XapaKTepe OTPaKEHHSI
MaTEeMaTHYE€CKON HAYKOM SIBJICHHU M MPOILIECCOB PEATIBHOIO MHPA, MECTE TEOMETPUU B CUCTEME
HAyK M POJIM MAaTEeMaTWYeCKOTO MOJICNIMPOBAaHMsI B HAyYHOM I[IO3HAHWW W B TIPAKTHKE
crocoOCTBYeT (OPMHPOBAHWIO HAYYHOTO MHPOBO33PECHUS YYAIIUXCS, a TaKKe KadecTB
MBIIIUICHUS, HEOOXOAUMBIX JUTS afanTallid B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcssi OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHus, TaKk KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HANpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MebIIUICHHE, (HOpPMUpYEMOe MPH HM3YYCHUH OOYYAIOIMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIECTIOYKU JIOTUYECKUX YTBEPXKICHHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWW 3aJlad €CTECTBEHHO-HAYyYHOTO IWKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsiX AEATENBHOCTH 4YeioBeka. OpueHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE0O0XO/IMMOE YCIIOBHUE €ro COIMAIBHOTO OBbITHS, (opMa OTpaKEHHsI OKpPYXKArOIIEro MHpa,
YCIOBHE  YCICHIHOTO TO3HAHWUS M aKTHBHOTO  MPeoOpa3oBaHHs  JCHCTBUTEIHLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEHHSET Pa3HbIC BUIbI YUSOHOH U TPYIOBOM
NESTENbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHATLHO BaXKHBIX KAayeCTB, MOITOMY aKTyalbHa
3aaua (OPMHUPOBAHUS y OOYUArOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJrOTOBKE K MPAaKTUYECKON
JESTETbHOCTH 10 MHOTHM HATPaBJICHUSIM.

Ienb ocBOEHUS porpaMMBbl yueOHOTO Kypca «I'eomeTpus» Ha 0a30BOM YpOBHE 00y4eHUs
— oOmieoOpa3oBarenbHOEe U OOIIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs udepe3 obecredeHue
BO3MO’KHOCTH NPHOOPETEHUsI M UCHOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPUYECKUX 3HAHUH U
NeWCTBUH, CieU(pUUHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEIIHOTO MPOJIOJKEHUSI 00pa30BaHUs IO
CIICIIATILHOCTSIM, HE CBS3aHHBIM C TIPUKJIJHBIM HCIOJIb30BaHHEM I€OMETPHU.

[Iporpamma 1o reomeTpuM Ha 0a30BOM YpOBHE NpeIHA3HAYeHA JUIA OOY4YaIOIIMXCS
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEILHBIX 3aTPYIHCHHN Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypPOBHE JIOJKHBI OCBOUTH
oOIIue MaTeMaTu4ecKue yMEHUsI, CBS3aHHbBIC CO CIEU(PUKON T€OMETPUHA U HEOOXOIUMBIC IS
KU3HU B COBPEMEHHOM o01miecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
0onee rryOOKO, €CITM B JAJIILHEUIIIEM BO3HHKHET HEOOXOIUMOCTh B TEOMETPUUECKUX 3HAHUSX B
npohecCHOHATBHON IS TEILHOCTH.

JlocTiKkeHHe 11eTTM OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSL PEIIEHUEM COOTBETCTBYIOIINX
3ajna4. [IpuopureTHsiMU 3a1a4uaMu 0cBoeHUS Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOH KYIbTYpPHI H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHHS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M M3ydaTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIET0 MUPA;

e (¢dopMHUpOBaHME YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAICHUS;

® OBJAJICHHE METOJAMM pelIeHHs 3a7ad Ha [OCTPOEHUS Ha H300paMKeHUsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuEe YMEHHS ONEPUPOBATH OCHOBHBIMH TIOHATHSMH O MHOTOTPAaHHUKAX H
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHUE AJTOPUTMAaMH DPEIICHHUS OCHOBHBIX THIOB 3a1a4; (OpMHUpOBAHWE YMEHHS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTeIbHBIE PACCYKICHHMsI B  XOJ€  pelIeHUs
CTepEOMETPUUYECKUX 33/1a4 U 3a/1a4 C MPAKTUUYECKUM COJIeP KaHUEM;

® pa3BUTHE MHTEJUIEKTYalbHBIX UM  TBOPYECKMX CIOCOOHOCTEH  oOyuarommxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIIICHUS;

e (opmupoBaHue (PyHKIMOHATBLHON TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yMEHHUE
pacrno3HaBaTh MPOSBICHUS F€OMETPHUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (QOpMYyIHpOBaTh HX Ha S3bIKE
FeOMETPHUH U  CO3[aBaTh TIEOMETPUYECKHE MOJIENH, TMPUMEHSATh OCBOCHHBIN
reOMETPUYECKUN ammapar [uis pelieHds MPAaKTHUKO-OPHUEHTUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH IMOTYYCHHBIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEpEOMETPUU
B Hayale ero u3y4yeHHUs 3aady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUSA, U
omnpenenéHHbIM 00pa3oM OpraHM30BaHHAs pabOoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHUIIIEMY U3YyUSHHIO TIPEIMETA.

[Ipenmourenue OTAAETCA HAMISIAHO-KOHCTPYKTUBHOMY METOJIy OOyuYeHus, TO ecCTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TPAKTHYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHUM Yy ydalluxcs B Kypce
CTepEOMETPHUU MPOBOTUTCS 3a CUET pelleHus 3a7a4d Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OIMEpPUPOBaHHE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, a ONIEPUPOBAHUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEpP KaHMSI.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny», «lIpsMble U MIOCKOCTH B MPOCTpaHCTBe», «Tena BpameHus», «BeKTopsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOPMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeeNiieTcsi He TOJIbKO



[0 COJEpKATeIbHBIM JIMHUSAM, HO M TIO TOoAaM OOy4YeHHsS Ha YPOBHE CpETHEro OOIero
oOpa3oBaHUsI.

Conepxanne oOpa3oBaHHS, COOTBETCTBYIOIIEE IPEIMETHBIM pE3YyJIbTaTaM OCBOCHUS
pabodeii mporpaMmbl, paclipeIeIEHHBIM 110 ToJaM 00Y4YeHHUS, CTPYKTYPUPOBAHO TaKUM 00pa3om,
9TOOBl  OBNIQJICHUE TIEOMETPHYCCKHMMH  TIOHATHSMH ¥  HABBIKAMH  OCYILIECTBISIIOCH
MOCJIEI0OBATENILHO M TOCTYIATEIbHO, C COOJIIOJICHUEM TIPUHIININA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPHUUYECKUX MPEICTABICHUN 00yJaronuxcs,
pacupsisi U yriryousst e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBS3H.

Hcnonp3oBaHne BOCHHUTATENBHBIX BO3MOXHOCTEM OpraHu3alud ypoKa Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHus MPEIN0Iaraer:

1. [lognepxanue wHTEpeca K YYCHHIO, K TPOIECCY IMO3HAHMS, AKTUBU3ALUU
MMO3HABATEHHOU JIEATETLHOCTH 00yUYaIOIIUXCS.

2. Bocrnuranue co3HaTenbHON AUCHUIUIMHBI (YMEHHME YYMTENs IMOKa3aTh Ba)KHOCTH
y4eOHO-T103HaBATEIbHON ACSITEIbHOCTH, Y4€OHON U TPYJOBOU JUCLIMILIIUHBI).

3. @®opMupoBaHHWE YMEHHI U HABBIKOB OPTraHM3AIMM YYAIIUMUCS CBOEH JCSATEIHHOCTH
(opraHu3ammsi CaMOCTOSATENbHON pPabOTHl yJaluxcs, COOJIIOJICHHE TEXHUKH OE30MMacHOCTU H
TUTUEHUYECKUX MPABHII, CBSI3aHHBIX C OCAHKOW M OpraHu3anuei pabouero Mecra).

4. Bocnutanue KyJabTypbl 0oOIIeHUs (OpraHu3aiys oOIMeHnus Ha ypoke, (OPMHPOBAHMS
YYHUTEJIEM YMEHUH CIyIIaTh, BEICKA3bIBAaTh U apTyMEHTHUPOBATH CBOE MHEHHE).

5. dopmupoBaHUE U PAa3BUTHE OIEHOYHBIX YMEHUH (KOMMEHTHPOBAHHME OIIEHOK
yaHuTeNIeM, 00CYKJICHHE OLICHOK C YYalllUMHUCS, KOJUICKTUBHOE OIICHHUBAHWE, B3aMMOTIPOBEPKa U
OILICHWBAHME APYT APYyra y4aliuMHCS).

6. Bocriuranne rymMaHHOCTH (XapaKTep OTHOIICHHH «y4UTENh — YUCHHUKY,
PEryIUpOBaHUE YUUTEIEM OTHOILIECHUN MEXY YUAUTUMUCH).

OpHOl M3 OCHOBHBIX IeJIed W3Y4eHUs] MAaTeMaTUKH SBIIETCS Pa3BUTHE MBILIUICHUS, B
MEepBYI0 o4epeab a0CTpakTHOTrO MbliieHHs. C TOUKH 3peHUs BOCIIUTAHUS TBOPUECKOM JINYHOCTH
0COOEHHO Ba)KHO, YTOOBI B CTPYKTYPY MBIIIJICHUS YYAIIUXCS, KPOME aIrOPUTMUYECKUX YMEHUN
U HaABBIKOB, KOTOpPbIE CPOPMYIMPOBAHBI B CTAaHIAAPTHBIX MpaBuiaX, GopMylaax U aaropuTMax
NEUCTBUM, BOIUIM 3BPUCTUYECKUE NMPHUEMBI Kak OOIIEro, Tak M KOHKPETHOTO XapakTepa. JTu
npuéMbI, B YaCTHOCTHU, (OPMHUPYIOTCS IMpPH IOHMCKE pPEIICHUs 3aJay IMOBBIILIEHHOTO YPOBHS
CIIOXHOCTU. B mpoiiecce u3ydeHuss MareMaTUKU Takke (DOpMHUPYIOTCS M Takue KadecTBa
MBIILJICHHS, KaK Cuja U TUOKOCTb, KOHCTPYKTHBHOCTb M KPUTHYHOCTh. [lns amanrtanuu B
COBPEMEHHOM HH(OPMAIIMOHHOM OOIIEeCTBE BAXHBIM (DAaKTOpPOM SBIsETCS (PopMHUpOBaHUE
MaTeMaTHYeCKOTO CTUJIS MBIIIJICHUS,, BKIIOYAIONIEro B ce0fd WHAYKIUI H JACIYKIIHIO,
0000IIeHNe W KOHKPETH3alMlo, aHalli3 M CHHTE3, KiIacCU(PUKAIMI0 W CHCTEMaTH3aIuIo,
abcTparupoBaHKe U aHAJIOTHIO.

Ha u3yuenne reomerpun oTBoauTCs 2 yaca B Hegento B 10 kinacce u 1 yac B Hepento B 11
KJ1acce, BCero 3a JiBa roja ooydyenus - 102 yueOHbIX yaca.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anMHOe pacrionokeHue NnpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIIMNECS, TapaJLICIbHbIE U
CKpemuBampomuecss npsmsle. IlapainensHOCTh NpsSMBIX M IJIOCKOCTEHM B MPOCTPAHCTBE:
MapaJuleIbHbIE IIPSAMBIE B IMPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTH
NpsIMOM M IUIOCKOCTH. YTJIBI C COHANPABJICHHBIMH CTOPOHAMM; YroJl MEXAYy NpPSIMBIMU B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEW: — MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocreiine npocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPA3IP,
KyO, MapaJijiesienumnen; NoCTPOeHUE CEYEHU.

[lepneHUKYISIpHOCTE  NPSMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IPSAMBIE B
MIPOCTPAHCTBE, IMpPsIMbIE MApauUIeIbHbIE M TEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPHNEHIUKYISIPHOCTA IPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOM NEepHeHAUKYJIIPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJI MEXJY INMPSMON M IUIOCKOCTBIO; ABYTPaHHBIM yroi,
JIMHEWHBIN YroJl ABYIrPaHHOro yria. IlepneHauKyissp M HakJIOHHBIE: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PpACCTOSIHWE OT NPSIMOM J0 IUIOCKOCTH, NpOeKUus GUrypbl Ha IJIOCKOCTb.
[lepneHKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIIEHIUKYISIPHOCTH JIBYX IIOCKOCTEN. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

MHoOrorpaHHMKH

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE DOJIEMCHTBI MHOTOIPDAHHUKA, BBINYKIBIE U
HEBBIIYKJIBIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOrOrpaHHuka. [IpusmMa: n-yronbHas npusma; rpaHu
Y OCHOBAHMsI MPU3MBI; IpsIMasi M HAKJIIOHHAS IPU3Mbl; OOKOBas U MOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsIMOYTOJIbBHBIN Mapajulesienunes U ero csoiicrea. Ilupamupa: n-yronbHas
nUpaMuja, I'paHU M OCHOBaHME NUpPaMHU/Abl; OOKOBas M IOJHAs IOBEPXHOCTb INUPAMUJBI;
IIpaBWJIbHAs W YyCEU€HHas MNHUpaMuAd. OJIEMEHTbl MNpu3Mbl M nupaMmuiel. lIpaBuiibHbIC
MHOTOTPaHHUKU: IIOHATHE MPAaBUIBHOIO MHOIOIDAaHHUKA; MPABUJIbHAS IIPU3Ma U IIPABHIIbHAS
NUpaMu/a; NpaBUWIbHAs TPEYroJibHas MUpaMuAa M IpaBUIbHBIN TeTpasap; KyO. IlpencraBnenue
O IMpaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’lap, HOAcKa’ap M ukocadap. CedeHHs MNpPU3MBI U
NUpaMUIBbIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOH, IUIOCKOCTH.
DneMEHTBl CUMMETPUH B IUPaMUax, NapajuleenuIesax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Beruncnenue 371eMEHTOB MHOTOTPAHHUKOB: p&0pa, auaroHanu, yrisl. [lnomans 6oxoBoi
IIOBEPXHOCTH M TIOJHOW IOBEPXHOCTU NPAMOM IpPU3MBI, ILIOLIAAb OCHOBAaHMUH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mnpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M IOBEPXHOCTH
NPaBUIBHON NMUpaMUIbI, TeopemMa O IUIomaau yced€éHHol nupamuipl. [loHstue o6 oObéMme.
O0BEM nupaMusl, MIPU3MBI.

ITonoOusle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOIAASIMU TOBEPXHOCTEH,
00BbEMaMHU MOJOOHBIX TEII.

11 KJIACC

Tesa Bpamenus



Hunuugpudeckass MOBEPXHOCTh, OO0pa3yloIIMe MMIWIMHAPUYECKONM TMOBEPXHOCTH, OCh
HWIMHAPUYECKON moBepXHOCTH. [{umuHap: ocHOBaHMs U OOKOBas MOBEPXHOCTh, 0Opasyromas u
OCh; IUIOMIAh OOKOBOW U TIOJTHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW IMOBEPXHOCTH, OCh U BEpIIUHA
KOHHMYECKOM MoBepxHOocTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromias U OCh; IUJIONIAb
OOKOBOH W TIOJHOW MOBEPXHOCTH. YCCUEHHBIM KOHYC: 0Opa3yloIlne W BBHICOTA, OCHOBAHHS H
OOKOBasi IIOBEPXHOCTb.

Cdhepa m mmap: meHTp, paguyc, TUAMETp; TUIOMIAIb TOBEPXHOCTH cdepbl. B3aumHoe
pacrmoJioskeHue cepbl U MII0CKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; Tuionanb chepsl.

N3o0pakeHune Ten BpaleHus Ha II0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KomOunamuu Ttenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsr; cepa, BnucaHHas B MHOTOTPAHHUK, WU TEJIO BpPAIICHUSI.

[Tonsatue 06 o60béMe. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 00bEMeE
MPSIMOYTOJILHOTO Tapajuiesenumnenaa u cineAactBus u3 He€. O0béM 1muiuHApa, KoHyca. O0bEM
mapa ¥ rioimap chepsl.

[Tomo6ubie Tema B mpocTpancTBe. COOTHOMICHHS MEXKTY IUIOMIAISIMHU IMOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenns mwmHApa (MapauieIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUsS KOHyca
(mapasnienbHOEe OCHOBAHHUIO M MPOXOJISIIEE Yepe3 BEPIINHY), CEUCHUS I1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mi0cKOCTH U B TpocTpaHCcTBE. CII0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHaT B mpoctpaHcTBe. Koopawnatel Bektopa. Ilpocrteitmme
3aJaud B KOOpAMHATax. Yroil Mexzay BekTopamu. CkalspHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYYArOIIerocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOrO OOIIECTBa, MPEICTABICHUEM O MATEeMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHUH, MPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON I'paKIAaHCKONW MJAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOSAIIEMY POCCHUMCKON MaTEeMaTHUKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JTOCTIDKCHHM B IPYTUX HayKaX, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3AaHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTIDKCHHM HAyKH W JEATEIHbHOCTHI0O YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYHMBOTO OYAYIIETO.

JcTeTHYeCKoe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, pPaCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTE€MAaTHYECKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHS TPUMEHATH MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpasza KU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHAbIXA, peryispHas Quandeckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
NEATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITeNbHOCTH, CBSI3aHHBIM C MaTeMAaTUKON M €€ MPHIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWH BCEW JKW3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pEelIeHUN TPaKTUYECKUX 3a]]a4 MaTeMaTHYECKON HaIIPaBIEHHOCTH.

JK0JI0TrHYeCKOe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COLUAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpelbl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHMUECKUX MpoOsieM; OpueHTaluued Ha  MpUMEHEHUe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpelbl, MIaHUPOBaAHUS
MOCTYINKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO MO3HAHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOU JIEATENIbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYUMOCTH IS Pa3BUTHUS LMBUIM3ALUY;
OBJIQJICHUEM SI3BIKOM MAaTEMaTUKU U MaTEMAaTUYECKOM KyIbTYpOH KaK CpPEICTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO U  HCCIEAOBATEIBCKYIO JIEATEIBbHOCTh
UHJUBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUSI IIPOTPaMMbl yueOHOTO mpeameTa «MaremaTuka
XapaKTEPU3YIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMH  HO3ZHABAMETbHLIMU  OeliCMBUSIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
oelcmeusmu.

1) Ynusepcanvnvlie nosnasamenvusie oeticmeus, obecneuusaiom gopmuposarue 6a306vix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa;
npuMeHenue 102UYeCcKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble oruyeckue aeicTBUs:

® BBISBIATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPH3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY MOHATHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHI;
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCHU(PUKAIIMKI, OCHOBAHUS 7151 0000IeHUS
Y CPaBHEHHSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIC U
OTpULaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABJIATH MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B (aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

e JleNaTh BBIBOJBI C HCIOJIb30BAaHHUEM 3aKOHOB JIOTUKH, JIEIYKTHUBHBIX M WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIFOUEHHH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKAa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH IMPUMEPHl U
KOHTPHpUMEPbI; 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIBI;

e BBIOMpaTh crocob perieHus y4eOHOM 3adayu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BeIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciieioBaTe/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  HMCCIEAOBATENbCKUN  MHCTPYMEHT  MO3HAHMS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE MTPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATh THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHHE;

® TMPOBOJUTH CAMOCTOSTENBHO CIUIAHHUPOBAHHBIA OJKCIIEPUMEHT, WCCIEOBAHHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBbeKTa, SBIEHHS, Tpollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, IPOIIECCAMU;

e caMoCTOATeNbHO (opMynupoBaTh O0O0OOIIEHHMS W BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYUEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHN;



IMPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora ¢ undopmanueii:

BBISBJIATH JeUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
IUTSL PELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IUYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3UyHbIX (opmax,
WJLTIOCTPUPOBATH IPahUIeCKu;

OIICHUBATh HAAEKHOCTh HMH(OPMAIMM IO CaMOCTOSTENBHO C(HOPMYTHPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvbhvle KOMMYHUKAMUBHbIE Oelicmsus, 00ecnedusaom coopmuposaHHocms
COYUANBHBIX HABLIKOS 00YUAIOUWUXCAL.
Oo0menue:

BOCIIPUHUMATh ¥ (DOPMYIHPOBATH CYKIICHHSI B COOTBETCTBUHU C YCIOBUSMH U HEISIMH
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 110 X0y PEIIeHUs 3aJadi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 00CYKIEHHI 337]aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOM TEMBI, IPOOIIE MBI,
pelmaeMoi  3ajaud, BbBICKA3bIBaTh UJAEHU, HAICJIEHHbIE Ha TIOUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTMX YYacCTHMKOB JMajora,
0OHapY)KMBaTh Pa3InuMe U CXOJCTBO MO3UIINI; B KOPPEKTHOH Popme GopmymupoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3yNbTaThl PEUICHUS 3aJaud, SKCIEPUMEHTA, UCCIeI0BaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad Mpe3eHTalud U
0COOCHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
IpH pPEUICHWH Y4YeOHBIX 3a/ia4y; NPUHUMATh IelIb COBMECTHOHM JICSATEIBHOCTH,
IUTAHUPOBATh OPraHHW3AIMI0O COBMECTHOM pPa0OTHI, pachpeaessTh BHIBI PadoT,
JIOTOBApHUBAThCSA, OOCYXKIATh MPOLECC M pe3yabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYNNOBBIX (hopMax paboThl (00CyXkaeHUs, 0OMEH MHEHU, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATE CBOKO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIA/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvnvie pecynamugnsle oeticmsus, obecneyusaiom Gopmuposanue cCmolClo8blx

YCMAaHOBOK U HCUSHEHHbLIX HABLIKOG TUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33aJ]auH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIb:



e BJAJCTh HABHIKAMHM II03HABATENBbHOW pe(IeKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCWCTBUH M MBICIUTENBHBIX TIPOLECCOB, HMX pe3yibTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca W pe3yjbTaTa pPELIEHUS MaTeMaTH4eCKOU
3a/1a4y;

® IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUU 33/a4d, BHOCUTh
KOPPEKTUBBI B JAEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3y/lbTaTa LEIM M YCIOBUAM, OOBSACHATH IPUYUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3yIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh MOHATHUSAMU: TOYKA, MPsMas, INIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIICACTBHS U3 HUX IPH PEIICHHH TE€OMETPUUISCKUX
3ajad.

OnepupoBaTh TOHATHSIMH: TAPAUICIBPHOCTE W TMEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KrnaccuduimpoBars B3anMHOE PacIioJIOKEHNUE PSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh TMOHATHSAMHU: JBYIPAaHHBIA yroJi, TpPaHH JBYIpaHHOTO yria, pedpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TPaJaycHas Mepa JABYTPAHHOTO YTJa.

OnepupoBaTh MOHATHUSIMHU: MHOTOTPAHHHUK, BBIMYKIBI W HEBBITYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHHUKA, IPaBWIILHBI MHOTOT PAHHUK.

Pacnio3HaBath OCHOBHBIC BBl MHOTOTPAHHUKOB (MMMpaMH[Q; MPH3Ma, MPSMOYTOIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBaHMSA JUIS  KJacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKIbIC MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKHU; MPSIMBIE U
HAKJIOHHBIE TIPU3MBI, TTAPAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHITD MPUHITUIIBI TIOCTPOCHUSI CEUCHHIA, UCTIOJIb3YS METO/ CIIE/IOB.

CtpouTh CeUeHUS] MHOTOIPAaHHUKOB METOJOM CJICIOB, BBITIOJIHATH (BBIHOCHBIC) TUIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3amauM Ha HaxOoXKJICHHE TIEOMETPUYECKUX BEIMYMH 10 0Opa3laM WIu
QTOPUTMaM, TPHMEHSS HW3BECTHBIC AHAIIMTHYECKHE METOJbl TpPU PEIICHUU CTaHAaPTHBIX
MaTeMaTUYECKUX 3aJau Ha BBIYMCICHHUE DPACCTOSHUN MEXIy IBYMs TOYKaMHU, OT TOYKH JIO
MPSIMOi, OT TOYKH JIO MIOCKOCTHU, MEXKIY CKPEIINBAIOIIUMHUCS MPSMBIMHU.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKMX BEIMYMH 10 oOpasluaM WiIu
QITOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKME METOJbl TMPH PEHICHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPEUIUBAIOIIUMUCS MPSIMBIMU, MEXIY
MPSIMOM U TUIOCKOCTHIO, MEKY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
npUMeHeHHeM (OpMYI; BBIUMCISITH COOTHOIICHUS MEXIy IUIOMAASMH TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.



OHepI/IpOBaTB MNOHATHUAMU: CHUMMETpPUSA B MPOCTPAHCTBC; ILCHTP, OCb M INNIOCKOCTH
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMEeTPUIECKUX (PUTYypax, MPEACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (axkTbl Ui pELIEHUS CTEPEOMETPUYECKHUX 3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PEHICHUU CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTe mNpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IIPUPOJE U JKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUM U
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa peICHUA MaTeMaTNn4YCCKn
chopMYyIUPOBAHHON MPOOJIEMBI, MOJIETUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBaTh MOCTPOCHHBIE MOJIEIH C WCIOJb30BAHUEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPpaKTUYCCKUE 3ada4u, CBA3aHHBIC C HAXOXKIACHHUEM I'COMCTPUICCKHUX
BCIIMYUH.

11 KJIACC

OnepupoBaThb MMOHATUSIMU: HWIMHIpUYECKas IIOBEPXHOCTB, oOpa3zyromue
WIMHAPUIECKOH MOBEPXHOCTH; IWINHAP; KOHWYECKasi TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTH, KOHYC; ChepruecKasi TOBEpXHOCTb.

Pacno3naBate Tena BpamieHus (MWIMHIP, KOHYC, chepa u map).

OOBACHATH CITOCOOBI TIOJTYICHHUSI TEJT BpAI[CHUS.

KnaccudumupoBaTs B3auMHOE pacmosiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CErMEHTA,
IIAPOBOM CJIOH, OCHOBAHUE IIAPOBOT'O CIIOSI, BBICOTA IIIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOINAAM MOBEPXHOCTEH TEN BpAIllEHUs, TEOMETPHYECKUX Tell C
npUMeHeHHeM (HOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OMHMCAHHBIH OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbIUMCIIATE COOTHOIICHHST MEXKIY TUIOIAASMHU TOBEPXHOCTEH M 0OBbEMaMU IMOIOOHBIX
TeJL

N300pakaTe u3ydaembie (GUTYpbl OT PYKH H C TPUMEHEHHUEM IMPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUI
CBEPXY, COOKY, CHU3Y; CTPOUTh CCUCHHUS TEIl BPAIICHUSI.

N3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTypax, MPeJACTaBICHHYIO HA YePTEeKax U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrInonHATh A€WCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHH 00JIa/1a10T.

[IpumeHsaTh MpaBUiIoO MapauieIenunea.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpPa, PABCHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEKIY BEKTOPAMHU, CKaJSPHOES
MIPOU3BE/ICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YHUCJIO, YTOJ MCXKAY BCKTOPaAMU,
CKaJIIpHOC MPOMU3BCACHUC, PACKIIAAbIBATE BEKTOP 10 ABYM HCKOJIJIMHCAPHBIM BECKTOpPAaM.

3aaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT.

[IpumensaTs reomerpuueckue (axkTbl Uil pELIEHUS CTEPEOMETPUYECKHUX — 3ajad,
MIPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUS, €CM YCIIOBUS MPUMCEHCHHS 3aJaHbl B SIBHON
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETpUICCKUC 3aaa4u Ha NPUMCHCHHUEC BCKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pematn 3aa4u Ha [JO0Ka3aTeJIbCTBO MAaTEMATHYCCKUX OTHOILICHUH U HaXO0XICHHUC
rCOMETPHUICCKUX BECIUYHH I10 06pa3uaM WK aJilrOpuT™MaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMAaTUYCCKUX 3aj1a4.

[IpuMeHATH NpoCTEMIINE NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh pEalbHbIE CUTYallMH H
MIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMAaTN4YCCKU
chopMYyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMH HA SI3bIKE TEOMETPHH,
UCCIIEI0BATh TMOCTPOCHHBIC MOJIEIHM C MCIOJh30BAaHHMEM TI'€OMETPHUYCCKHX TMOHITHH U TEOpeM,
anmapata ajareOpbl; pemarh MPaKTUIECKUE 3a/1a4H, CBI3aHHbBIC ¢ HAXOXKICHUEM FeOMETPUICCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 BBenenue B ctepeomMeTpuio 10 https://educont.ru/
) [IpsiMbIe 1 TJIOCKOCTH B MPOCTPAHCTBE. 12 1 https://educont.ru/
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 12 https://educont.ru/
IIJIOCKOCTEMN
4 VYTl MKy NPAMBIMU U TTIOCKOCTSIMU 10 1 https://educont.ru/
5 MHOTOrPAHHUKH 11 1 https://educont.ru/
6 OO6BbEMBI MHOTOTPAHHUKOB 9 1 https://educont.ru/
7 [ToBTOpEHME: CeUeHHUs], pACCTOSIHUA U YTJIbI 4 1 https://educont.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)

Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE

padoTsbI padoThI
pecypcsl

Tena Bpamenms 12 https://educont.ru/
OGBEMEI Te 5 1 https://educont.ru/
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1 https://educont.ru/
[ToBTOpEeHue, 0600IICHNE, 7 1 https://educont.ru/
CHUCTeMaTH3allus 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpakririeckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
OcHOBHBIE IOHATHS CTEPEOMETPUHN: TOUKA, https://educont.ru/
npsimasi, II0CKOCTb, IPOCTPAHCTBO.
1 [IpaBuna n3o0paxkeHus: Ha pUCYHKaX: 1
M300pakeHus TIOCKOCTE!, apasieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
) [TonsTHS: IepeceKarouuecs MIOCKOCTH, 1 https://educont.ru/
nepeceKarouecs npsmas ¥ miocKocTh
3 [TonsTus: nepecekaronuecs MIOCKOCTH, | https://educont.ru/
nepeceKarouecs npsmas 1 miocKocTh
3HAKOMCTBO ¢ MHOTOTPAaHHUKaMHU, https://educont.ru/
4 n300pakeHUe MHOTOTPAaHHUKOB Ha 1
PUCYHKAX, Ha MPOEKIIMOHHBIX YePTEKaAX
HauanpHbie cBeficHUS 0 KyOe 1 TUupamMue, https://educont.ru/
5 UX pa3BEPTKU U Mojenu. CeueHust 1
MHOTOTPaHHUKOB
HavanbHble cBeieHus 0 Kyoe U mupamue, https://educont.ru/
6 uX pa3BEpPTKU U Mozenu. CeueHus 1
MHOTOTPaHHUKOB
[TonsiTue 06 akCHOMaTHYECKOM https://educont.ru/
7 MIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI 1

CTCPCOMCETPHUH U CIICACTBUA U3 HUX




TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPUHN: aKCUOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX

https://educont.ru/

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHN: aKCHOMBI
CTCPEOMETPHUH U CICACTBHS U3 HAX

https://educont.ru/

10

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

https://educont.ru/

11

B3anMHOe€ pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NIEPEeCeKaroIuecs,
napajJiesIbHble U CKPEIIUBAIOLINECS
NIpSIMBIE

https://educont.ru/

12

[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEHN B
MIPOCTPAHCTBE: MapaljieIbHbIE MPSMBbIE B

MPOCTPAHCTBE; MAPAIICITBHOCTh TPEX
MPSIMBIX

https://educont.ru/

13

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npoctpaHcTse: [lapannenbHOCTh NPAMOil U

IINIIOCKOCTH

https://educont.ru/

14

Vsl ¢ COHaIIPpaBJICHHBIMU CTOPOHaAMU

https://educont.ru/

15

VYron MCXKAY MIPAMBIMHA B ITPOCTPAHCTBE

https://educont.ru/

16

VYron MCXKAY MIPAMBIMHA B ITPOCTPAHCTBE

https://educont.ru/

17

[TapannenbHOCTh MIIOCKOCTEN:
NapajuleNIbHbIE TIOCKOCTH

https://educont.ru/

18

CsBoiicTBa napaJiiCJIbHBIX IUIOCKOCTEH

https://educont.ru/




[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI

https://educont.ru/

19 Ha TIOCKOCTH: TETPa’p, KyO,
napajuiesienunes

20 IMocTpoenue ceueHnii https://educont.ru/

21 [Toctpoenue ceuenuit https://educont.ru/
KonTponsnas pabora no teme "[Ipsimbie u https://educont.ru/

22 IUTOCKOCTH B ITPOCTPAHCTBE.
[TapanienbHOCTH NPSAMBIX U IJIOCKOCTER"
[lepnieH TuKyNApHOCTD MPSAMOM U https://educont.ru/

23 IJIOCKOCTH: IEPIEHANKYIISIPHBIE NPSMBIE B
MPOCTPAHCTBE

24 [Ipsimble mapassienbHble U https://educont.ru/
MEePIEeHIUKYIAPHBIE K IJIOCKOCTH

)5 [Ipsimbie mapanienbHbie U https://educont.ru/
MEePIEeHIUKYIIAPHBIE K IJIOCKOCTH

26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U https://educont.ru/
IJI0CKOCTH

7 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMON U https://educont.ru/
IJI0CKOCTH

)3 Teopema o psIMOI EPIIEHIUKYIIAPHON https://educont.ru/
MJI0CKOCTH

29 Teopema o psIMOI EPIIEHIUKYIIIPHON https://educont.ru/
IJI0CKOCTH

30 Teopema 0 IpsAMO¥ NEPIIEHIUKYIIAPHON https://educont.ru/
IJIOCKOCTH

31 [lepnieHAUKYJIAp U HAKIIOHHBIE: PACCTOSHUE https://educont.ru/

OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHHUEC OT




IPSIMOM 10 IIJIOCKOCTH

32

[lepnieHUKYIISAp U HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 MJIOCKOCTH

https://educont.ru/

33

[TeprieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 MIJIOCKOCTH

https://educont.ru/

34

[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIJIOCKOCTH

https://educont.ru/

35

VYTIIBI B IPOCTPAHCTBE: YTOI MEXKIY
MPSIMOM M TJIOCKOCTBEO

https://educont.ru/

36

JIByrpaHHBIN yroJi, TMHEHHBIN yrom
JIBYTPAHHOTO yIJa

https://educont.ru/

37

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJl
JBYTPAHHOTO yIiia

https://educont.ru/

38

[TepieHAMKYASIPHOCTD MIOCKOCTEM:
MIPU3HAK MEPHEHIUKYISIPHOCTU JBYX
IJIOCKOCTEHN

https://educont.ru/

39

[leprieHAMKYASIPHOCTD MIIOCKOCTEM:
MIPU3HAK MEePIEHIUKYISIPHOCTU IBYX
IIJIOCKOCTEMN

https://educont.ru/

40

[lepneHIUKYIAPHOCTD MIIOCKOCTEH:
MPU3HAK MEePICHINKYISIPHOCTU JBYX
IJIOCKOCTEN

https://educont.ru/

41

Teopema o Tp€x nepneHAUKyIApax

https://educont.ru/

42

Teopema o Tpéx nmepneHAUKyYIApax

https://educont.ru/




43

Teopema o0 TpEX nepHeHANKYIIApax

https://educont.ru/

44

KonTposnsHast paboTa o Temam

"[lepneH IUKYISIPHOCTD NPSAMBIX U
miockoctel" u "YTIIbl MEXIy IPSIMBIMU U
miockocTaMu"

https://educont.ru/

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HECBBIITYKJIBIC MHOTOT'PAaHHUKHU, pa3BépTKa
MHOT'OI'paHHHKa

https://educont.ru/

46

[Ipu3ma: n-yronpHas npu3ma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi U HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

https://educont.ru/

47

[Tapannenenunen, npsMOyroJbHbII
MapajiesenuIen U ero CBOMcTBa

https://educont.ru/

48

[Mupamuna: n-yronbHasi mupamMuaa, TpaHu U
OCHOBaHHUE MHPaMU/Ibl; OOKOBAs U MOJTHAS
MMOBEPXHOCTh MUPAMMU/IbI; IPABUIIbHAS U
yceuéHHas mupaMua

https://educont.ru/

49

[IpaBunbHBIC MHOTOTPAHHUKU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAaHHUKA; PaBUIIbHAS
Mpu3Ma 1 MpaBujIbHas MUPaAMUIA;
MIpaBUJIbHAS TPEYTOJIbHAS MUpPAMUAA U
MIpaBUWIIbHBIN TETpadIp; KyO

https://educont.ru/

50

[IpencraBieHue o MPaBHIbHBIX
MHOTOT'PaHHUKaX: OKTadp, NOJCKadp U
MKOCadIp.

https://educont.ru/




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, IIPSMOM, INIOCKOCTH.

https://educont.ru/

51 DneMEeHTbl CUMMETPUU B TUpaMuUax,

napaiesienunes1ax, MpaBUIbHBIX

MHOTOTpaHHHKaX
57 Boruncnenue 31€MEeHTOB MHOTOTPaHHUKOB! https://educont.ru/

pé06pa, TuaroHau, yribl

[Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOMN https://educont.ru/
53 MOBEPXHOCTHU MPSMOU MPU3MBI, TUTOIIAIb

OCHOBaHUH, TeopeMa 0 OOKOBOM

MTOBEPXHOCTH TPSIMOU MTPHU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U https://educont.ru/
54 MOBEPXHOCTH TPABUIIBHOM MTUPAMUJIBI,

TeopeMa 0O IO OOKOBOM MOBEPXHOCTH

YCEUEHHOM MUpamMu/Ibl
55 KonTtponsHas padoTa o reme https://educont.ru/

"MHororpaHHuku"
56 Monsitre 06 06hEMe https://educont.ru/
57 O6BEM THPAMUTET https://educont.ru/
58 O6BEM MTHPAMUIBI https://educont.ru/
59 O6BEM MTHPAMUIBI https://educont.ru/
60 OGBEM ITHPAaMUIBI https://educont.ru/
61 OOBEM IPU3MBI https://educont.ru/
62 OOBEM IIPU3MBI https://educont.ru/




63

O06BEM pU3MBI

https://educont.ru/

64

KonTtponsHas padora o teme "OO0bEMBI
MHOTOTpPaHHUKOB"

https://educont.ru/

65

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIIHS
3HaHul. [locTpoenue ceuenmii B
MHOTOTPaHHUKE

https://educont.ru/

66

[ToBTOpenue, 06o0IIIEHNE CHCTEeMAaTU3aITUs
3HaHUU. BeI4KCIIeHHE PACCTOSHUI: MEXIY
JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOH, OT
TOYKH JI0 MJIOCKOCTH, MEKTY
CKPEILMBAIOIIUMHUCS MTPSIMBIMU

https://educont.ru/

67

Wrorosas koHTposbHas paboTa

https://educont.ru/

68

[ToBTOpEeHME, 0000IIIEHNE CCTEeMaTH3aITUs
3HaHUU. Beraucienue yrios: Mexay
CKPEILMBAIOIIUMHUCS MPSIMBIMU, MEXKTY
MPSIMOM U TUIOCKOCTbIO, IBYTPAHHBIX
YIJI0B, YIJI0B MEKIY TUIOCKOCTSIMU

https://educont.ru/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Nen/m | Tema ypoka KoutpoJabHbie | IIpakTuueckue Aara tupposhie
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest

| Cdepa u map: neHTp, paanyc, IuameTp; | https://educont.ru/

IJIOLIA/1b TIOBEPXHOCTHU chephl

B3aumHoe pacnosnoxenue chepsl u https://educont.ru/
2 MIOCKOCTH; KacaTeJIbHasA IIOCKOCTD K 1

cdepe; miomaab cheps
3 N3o06paxkenue cdepsl, 1mapa Ha 1 https://educont.ru/

mrockoct. CeueHus mapa

Hunuaapudeckas HOBEPXHOCTb, https://educont.ru/
4 00pasyromue MHIHHIPUIECKOM |

MMOBEPXHOCTH, OCh LUIMHAPUIECKON

MTOBEPXHOCTH

HunmuHap: ocHOBaHMS ¥ OOKOBas https://educont.ru/
5 MMOBEPXHOCTh, 00pa3ymoIlias 1 och; |

IUIoIIaas OOKOBOM M ITOJIHON

MMOBEPXHOCTHU

N3o0paxenne uiIMHApa Ha TII0CKOCTH. https://educont.ru/
6 Pa3Béprka nununapa. CedeHus HUIHHIPA |

(TIIOCKOCTBIO, MapalIeIbHOM 1T

MEePIEeHIUKYIAPHON OCH IIINHAPA)

Konunueckas HoBepXHOCTh, 00pasyroIiue https://educont.ru/
7 KOHMYECKOU IIOBEPXHOCTH, OCh U 1

BCpHIIMHA KOHMYECKOM MOBECPXHOCTU




Konyc: ocHOBaHue U BepIMHa,
oOpa3yrolias U 0Cbh; IUIONalb OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

https://educont.ru/

YceuéHHbIi KOHYC: oOpasyrouue u
BBICOTA, OCHOBAaHUS U OoKkoBas
IIOBEPXHOCTH

https://educont.ru/

10

N300pakenne KoHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca
(TIOCKOCTHIO, TapaIIICIbHON
OCHOBAHHIO,  TJIOCKOCTHIO, TIPOXOISTIECH
yepe3 BEpUINHY)

https://educont.ru/

11

KomMOunarus ten BpaiieHus u
MHOTOTPaHHUKOB

https://educont.ru/

12

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpalICHUS

https://educont.ru/

13

TTousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

https://educont.ru/

14

O06bEM TIUIMHAPA, KOHYCa

https://educont.ru/

15

O0bEM 1rapa u wiomaas chepsl

https://educont.ru/

16

[TonoOHbIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTy MJIOIAIMU
MMOBEPXHOCTEH, 00bEMAMU TI0TI0OHBIX TEJT

https://educont.ru/

17

KonTtponeHas padota no temam "Tena
Bpamenus" u "O6beMsl Ten"

https://educont.ru/

18

BeKTOp Ha INIOCKOCTHU U B IMTPOCTPAHCTBC

https://educont.ru/




19

CnosKeHHe U BbIUMTAaHHUC BCKTOPOB

https://educont.ru/

20

YMHOKEHUE BEKTOPA HA YUCIIO

https://educont.ru/

21

Pasnosxxenne BexkTopa 1o Tpém
HEKOMILUTaHapHbIM BeKTOpaMm. [IpaBuiio
napaesenumnena

https://educont.ru/

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUII JEUCTBUN C
BEKTOPaMH

https://educont.ru/

23

[IpsiMoyroipHas cucTeMa KOOpIUHAT B
npocTtpancTBe. KoopauHaTel BEKTOpA.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

https://educont.ru/

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

https://educont.ru/

25

Brruncnenue yrioB Mexy NpsIMbIMH U
IJIOCKOCTSIMU

https://educont.ru/

26

KooparHaTHO-BEKTOPHBIN METOT IPU
pELICHUH TeOMETPUUECKUX 3a/1a4

https://educont.ru/

27

KonTtponpHas padota o teme "BekTopbl
Y KOOPJIMHATHI B MPOCTPaHCTBE"

https://educont.ru/

28

[ToBTOpEeHUE, 0600IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TCOPEMBI Kypca
TUTAHUMETPUHU

https://educont.ru/

29

[ToBTOpEHue, 06001meHNe U
cucreMaru3anys 3HaHuil. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTaHUMETPU U

https://educont.ru/




[ToBTOpEHUE, 0600IICHNE U

https://educont.ru/

30 cUCTeMaTH3alus 3HaHUH. 3aiauu 1
TUTAHUMETPUH U METOIbI UX PEIICHHUS
[ToBTOpenue, o6o0IICHNE U https://educont.ru/
31 cucTeMaru3anus 3HaHui. 3ajauu 1
TUTAHUMETPUH U METOIbI UX PEIICHHS
[ToBTOpEHue, 06001EeHNE U https://educont.ru/
0 cucremMaTrn3anus 3HaHuiH. OCHOBHBIE |
¢burypsl, GakThl, TEOPEMBI Kypca
CTepeOMeTpUHr
33 Wrorosas koHTposbHas paboTa 1 https://educont.ru/
34 [ToBTOpEHME, 0606H16HI:IC u 1 https://educont.ru/
cucTeMaTH3alys 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Anrebpa: yuebnuk s 10-11 k1. o6meoOpazoBaTenbHBIX yupexkaeHui moa penakueid [ILA.
Amumosa, FO.M. Komnsaruna,lO.B. Cunoposa, M.B. Tkauesoit,H.E. ®enoposoit, M..

[Ma6ynuna u ap. M: [Ipocsemenue, 2019 ron,.

METOJANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

Anrebpa: yue6Huk s 10-11 k1. o61meodpa3zoBaTenbHbIX yupekaeHui noa pegaxkmueit 11 A.
Anumosa, F0.M. Konsaruna,tO.B. Tkaueoii,H.E. ®enoposoii, M.U. 11laOynuna u ap. M:
[Ipoceemenue, 2019 ron,.

Anrebpa u Hauaja MaTeMaTu4eckoro aHaiausa. /lunakrnyeckue marepuansl K yaeOHuky L A.
Amumosa u ap. 10-11 xmacc yae6. mocodue st 0011e00pa3oBaTeIbHBIX OPTaHU3aAIUN:

0a30BbIl U yriryosieHHblld ypoBHH, M:IIpocBemenue -2019 rox

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://educont.ru/
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