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HOACHUTEJIbBHAA 3AIINCKA
PaGouas mporpamma pa3zpaboTaHa B COOTBETCTBUH ¢ HOPMATHBHO-IIPABOBBIMU JJOKYMEHTAMHU:

denepanbHbIM 3ak0HOM OT 29.12.2012 Ne 273-P3 «O06 obpazoBanuu B Poccuiickoii
denepanun;

npukazoM MuaoOpHayku oT 17.05.2012 Ne 413 «O06 yTBepkaeHUH (eaepalbHOTO
roCy/1apCTBEHHOI'0 00Pa30BaTEeILHOrO CTaHAApTa CPEeIHEro 001Iero o0pa3oBaHUm»;

npukazoM MunnpocemnieHus oT 18.05.2023 Ne 371 «O06 yrBepxaenun dheaepaibHOU
00pa3oBaTeNnbHON MPOrpaMMbI CpEAHET0 0011Iero 00pa3oBaHUsY;

npuka3zoM MunnpocsenieHus ot 22.03.2021 Ne 115 «O6 yrepxknenuun [lopsaka opraHuzamnuu u
OCYIIECTBIICHHS 00Pa30BATEIBbHOMN JESTEILHOCTH M0 OCHOBHBIM 00111€00pa30BaTeIbHBIM
porpaMMam — 00pa3zoBaTeIbHBIM IPOrpaMMaM HaYaIbHOT'O OOIIEr0, OCHOBHOT'O OOIIET0 U
cpenHero odmiero oopa3oBaHUs»;

CII12.4.2.4283-26 «CaHUTapHO-3HIEMUOJIIOTHYECKHE TPEOOBAHNS K OPraHU3alUsSIM BOCIIUTAHUS
1 00y4eHUs1, OT/AbIXa M 03J0POBJICHHUS AETEH U MOJIOJCKNY», YTBEPKICHHBIMH [TOCTAaHOBICHHEM
rJIaBHOro caHutapHoro Bpada ot 02.06.2026 Ne 19;

CanlluH 1.2.3685-21 «['urneHn4eckne HOPMATUBEI U TPEOOBAHUS K 00ECTICUCHUIO
0e30nmacHOCTH | (MIu) O€3BPEIHOCTH I YeoBeKa (PaKTOpOB cpeabl OOMTAHU,
YTBEPKACHHBIMU IOCTAHOBJIEHUEM TJIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2.

Pabouas mporpamma yueOHOTO Kypca «l'eomMeTpus» 0a30BOTO YPOBHS IS 00YyJarOIIUXCs
10 —11 kmaccoB pa3paborana Ha ocHOoBe DenepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa CpeaHero oouero odpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
MPEIbABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U TPAAULUNA POCCUHCKOTO 0Opa3oBaHMS.
Peanuzamuss  mporpamMMbl  o0ecrieuMBaeT — OBNQJICHHE  KJIIOYEBHIMH  KOMIIETEHIIHSIMH,
COCTABIISIFOLIMMH OCHOBY JUISI CAMOPA3BUTHUSI M HENPEPBIBHOTO OOpa30BaHMS, IEIOCTHOCTD
OO0IIEKYJIbTYPHOT'O, TMYHOCTHOT'O U TIO3HABATENILHOTO Pa3BUTHSI IMUHOCTH 00YJarOLIHXCS.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETpUM Ha YpPOBHE CpeAHEro obmero obpa3oBaHus
0o0yClIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pe3ylbTaToOB
0o0y4eHHs TeOMETPUH B HANpPAaBICHUU JIMYHOCTHOTO Pa3BUTHs 0Oydaromuxcs, GopMUpOBaHUS
(YHKIIMOHATBPHOW MaTeMaTH4YeCKONM T'pPaMOTHOCTH, HM3y4Y€HHUS APYTrUX YYEOHBIX IUCIUIUIMH.
PazButne y oOydaromuxcs NpaBWIBHBIX MPEACTABICHUNH O CYHIIHOCTH M MPOMCXOXKICHUH
reOMEeTPUUYECKUX a0CTPaKIIUi, COOTHOIIEHUH PEATbHOIO U HJI€aIbHOI0, XapaKTepe OTPaXKeHHs
MaTeMaTUYeCKOW HAyKOH SIBJICHUH U IIPOLIECCOB PEaJbHOIO MHUpPA, MECTE€ TEOMETPUU B CHUCTEME
HayK ¥ pOJM MAaTeMAaTHYECKOTrO MOJECIMPOBAHMS B HAYYHOM IIO3HAHMM W B IIPaKTHUKE
CIocoOCTBYeT (POPMHPOBAHUIO HAYYHOIO MHPOBO33PEHMS YUaIIMXCS, a TaKKe KayecTB
MBIIIEHHS], HEOOXOIMMBIX JJIsl aaNTallii B COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBisieTrcs OOHUM K3 0a30BBIX NPEIMETOB HAa YPOBHE CpETHEro OOLIero
o0pa3oBaHMs, TaKk Kak oOecleYrBaeT BO3MOXKHOCTb M3Yy4YeHHs KaK JUCIUIUIMH €CTeCTBEHHO-
Hay4YHOU HaIlpaBJIECHHOCTH, TAK U TYMaHUTApHOM.

Jlornyeckoe MbIIUIEHHE, (HOPMUPYEMOE MPHU H3YYCHUH OOYYarOIIUMHCS MOHSATHHHBIX
OCHOB TE€OMETPUM U TOCTPOCHMM LENOYKH JIOTHYECKUX YTBEPKICHUW B XOJ€ pEUICHUS
F€OMETPUYECKUX 3aJa4, YMEHHME BBIIBUraTb M ONPOBEPrarb T'MIIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCS NPU PEUICHWHM 3aJad4 E€CTECTBEHHO-HAYYHOI'O IIMKJIA, B YaCTHOCTH M3 Kypca
bu3UKH.
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YMeHHue OpUEHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYLIECTBEHHYIO pOJIb BO BCEX
o0nacTax AesTenbHOCTH dYenoBeka. OpueHTalus 4eloBeKa BO BPEMEHHM U IMPOCTPAHCTBE —
HEOO0XOMMOE YCJIOBUE €r0 COLHAIBHOTO OBITHA, (opMa OTpPaKEHHUS OKPY)KAIOLIEr0 MUpA,
yCIIOBUE  YCIEUIHOTO T[O3HAaHWS W  aKTUBHOTO NpeoOpa3oBaHusl  JEHCTBUTEIBHOCTH.
OmnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEIMHSAET pa3Hble BUBI yUeOHOU U TPYAOBOM
NEeSTeNIbHOCTH, SBJIAETCS OJAHUM M3 NMPO(ECCHOHATbHO BAXKHBIX KAdyecTB, MO3TOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOT'O MBIIUICHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUICHUSI — CYHIECTBEHHOI'O KOMIIOHEHTa B IOATOTOBKE K IPAaKTHUECKOI
JESITeTbHOCTH 10 MHOTHM HaIPaBJICHUSM.

Llenb ocBoeHust mporpaMMel yuebHoro kypca «I'eomerpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— o0mieoOpa3zoBarenbHOE M OOMICKYJIBTYPHOE pPa3BUTHE OOydaIONIMXCsS 4Yepe3 oOecreucHue
BO3MOXXHOCTH MPUOOPETEHUS] U UCIOJB30BAHUS CUCTEMATUYECKUX T€OMETPUYECKHX 3HAHUN U
JeWCTBUH, CIeNU(UIHBIX TEOMETPHH, BO3MOKHOCTH YCIEITHOTO MPOJODKEHUST 00pa30BaHuUs 10
CHEIHATbHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPHH.

[IporpaMma 1o reoMeTpuu Ha 0a30BOM YpOBHE MpeAHA3HAuYeHa MJs OO0y4aroIIuXcs
CpeIHEll WIKONIbI, HE WCHBITHIBABIIMX 3HAYUTENbHBIX 3aTPYAHEHHH Ha YpOBHE OCHOBHOTO
obmiero oOpaszoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH
o0mire MaTeMaTHYeCKUe YMEHUs, CBA3aHHbBIE CO CIeNU(UKON FeOMETPUH U HEOOXOAUMBIE IS
KHU3HH B COBpEMEHHOM o0riecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YUUTHh T€OMETPHUIO
0osee ri1yOOKO, €CiH B JaIbHEWUIIIEM BOSHHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npodecCHOHATLHOM IS TEIILHOCTH.

JlocTuKeHue e OCBOCHHUS IPOrpaMMbl 00€CIIeYHBACTCS PEIIEHUEM COOTBETCTBYIOIIUX
3ana4. [IpuopureTHpIMU 3a1ayamMu ocBoeHUs Kypca «I'eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBJISIOTCS:

e (opMHUpOBaHME NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOHM KyJIbTYyphl U

OCO3HaHME €€ B3aMMOCBSI3U C OKPY)KAIOLIIM MUPOM;

e (opMHUpOBaHME TPEACTABICHUS O MHOTOTPAaHHUKAX W Telax BpalleHUs KakK o
BOXHEUIIMX MaTEMaTUYECKUX MOJENSX, MO3BOJISAIONIMX ONHMCHIBATh U U3Yy4aTh pa3HbIe
SIBIICHHSI OKPY’KAIOLIETO MUPA;

e (opMHUpOBaHHME YMEHHs pacCIO3HABaTh Ha YEPTEXKax, MOJEIAX M B PEabHOM MHpE
MHOTOI'PaHHUKH U TeJla BpaIlleHus;

e OBJIQJICHHE METOJaMHU pELIeHHs 3ajJad Ha I[OCTPOCHMS Ha H300pakeHUsIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (opMHUpOBaHHE yYMEHHs OTIEPUPOBATH OCHOBHBIMH IMOHATHUSMH O MHOTOTPaHHUKAX U
TeJax BpaIIeHUs] © UX OCHOBHBIMHU CBOHCTBAMHU;

® OBIIQJICHUE aJTOPUTMAMHU PEIICHUs] OCHOBHBIX THUIIOB 3ajad; ()OPMHPOBAHUE YMEHHS
MPOBOJIUTh  HECIIOKHBIE  JIOKA3aTeNbHBIE  PACCYKIEHHS B  XOAE  pPEUICHHUs
CTEPEOMETPUYECKUX 331 U 33/1a4 C IPAKTUYECKUM COZIepKaHUEM;

® Da3BUTHE HUHTEIUIEKTyaJlbHBIX UM  TBOPYECKUX CIIOCOOHOCTEH  OOydaromuxcs,
M03HABATEIbHOM aKTUBHOCTH, UCCIIEOBATENLCKUX YMEHUH, KPUTHYHOCTH MBIIIIJICHHUS;

e (opmupoBaHHe (PYHKIIMOHAIBHOM TPAaMOTHOCTH, PENIEBAHTHON T'€OMETPHM: YMEHHE
pacrio3HaBaTh NMPOSBICHUS F€OMETPUUECKUX MMOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peambHBIX JKU3HEHHBIX CHUTYallMsX W MPH HM3YYCHUH JPYIHX Y4eOHBIX MPEIMETOB,
NPOSIBJICHUSI 3aBUCUMOCTEM M 3aKOHOMEpHOCTEH, (opMynupoBaTb HMX Ha S3bIKe
reOMETpUM U  CO3[aBaTh T[EOMETPUYECKHE MOJEIH, MPUMEHSITh OCBOEHHBIH
TEeOMETPUUECKUI ammapaT Uil pelIeHHs MPAaKTUKO-OPHEHTUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLICHUBATH IMOJYYE€HHbIE PE3YJIbTATHI.



OTinuuTeNBbHON 0COOEHHOCTHIO MPOrPaMMBbl SIBJISIETCSI BKIIIOUEHHE B KYpPC CTEPEOMETPUN
B Hauaje €ro MW3y4yeHHs 3a7ay, peHlaeMblX HAa YPOBHE HWHTYUTHBHOIO IIO3HAHHUS, H
orpeneN€HHBIM 00pa30M OpraHM30BaHHAs paboOTa HaJ HHUMH, YTO CHOCOOCTBYIOT Pa3BHTHIO
JIOTUYECKOr0 M TNPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIUPYET MPOTEKAHUE HHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3YyUEHUIO IIPEAMETA.

[Ipenmnourenue OTHAETCS HAMNISIHO-KOHCTPYKTUBHOMY METOJy OOy4YeHHs, TO €cCTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb NPEAMETHO-IPAKTUYECKON
NEeATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUM Yy ydalluxca B  Kypce
CTEPEOMETPUU NPOBOJUTCS 3a CUET pElIeHUs 3aJa4 Ha CO3AaHHUE IPOCTPAHCTBEHHBIX 00pa30B U
3a/lad Ha OINEpUPOBAaHHE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3a MHPOBOAUTCSA C
OIOPO Ha HATJISTHOCTh, @ OTIIEPHUPOBAHUE 00PA30M — B YCIIOBHSIX OTBJICYCHUS OT HATJSAHOCTH,
MBICJICHHOTO U3MEHEHHUSI €T0 UCXOAHOTO COJAEPKAHMS.

OcHoBHblE cojaepkaTenbHble JMHUM Kypca «leomerpum» B 10-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIOCKOCTHU B NMPOCTpaHCTBEY, «Tena BpameHus», «Bektopsl u
KOOpPJMHATBI B IPOCTPaHCTBE». POpMUPOBAHHE JOTUYECKUX YMEHHUM pacipeensieTcs He TOJIbKO
M0 COJEp)KaTelIbHBIM JMHUSAM, HO U MO rojaM oOOy4YeHHs Ha YPOBHE CpEIHEro OOIIero
o0Opa3oBaHUsl.

Copep:xanne oOpa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yabTaTaM OCBOCHUS
paboueii mporpaMmbl, pacpeenEHHBIM 110 TO1aM 00YYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJQJICHHE TIEOMETPUYECKHMMHM  TOHATUAMU ¥  HaBBIKAMH  OCYIIECTBISIOCH
MIOCJIEZIOBATENbHO M IOCTYNATENIbHO, C COOJIIOJIEHHEM MPUHIUIA [PEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHMSI BKJIIOYAIUCH B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPEICTABICHUN 00ydaromunxcs,
pacmpsist 1 yriryossist €€, o0pa3ysi IpOYHbIe MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reomerpun oTBoauTcs 2 yaca B Henemto B 10 kiacce, 24aca B HENENIO B
11 kiacce, Bcero 3a aBa roja oOydenus - 136 yueOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHble NIOHATHA cTepeomeTpun. Touka, mpsimasi, INIOCKOCTb, IPOCTPaHCTBO. [lonsaTHe
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.
B3aumHoe pacronoxeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIMECS, MTapaJlICIIbHbIE U
CKpeluBaromyecs npsMele. llapauienbHOCTE HPAMBIX M IJIOCKOCTEM B IPOCTPAHCTBE:
napajuleJibHble NIPSAMBIE B IIPOCTPAHCTBE; MApaJUICIBHOCTh TPEX MNPSAMBIX; NapauIeIbHOCTh
IpSIMOM M IUIOCKOCTH. YIUVIBI C COHAIIPaBICHHBIMU CTOPOHAMM; YIOJl MEXAY IPSIMBIMU B
npocrpadcTse.  IlapamnenbHOCTE  IUIOCKOCTEH:  MapajulelbHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX II0cKkocTel. [IpocTeiinme mpocTpaHCTBEHHBIE (GUTYPHI Ha IMIIOCKOCTH: TETPadIp,

KyO, nmapajuiesenumes; NocTpoeHHe CEYeHU.

[lepneHUKYyIApHOCTE HPSAMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IpsAMBIE B
IIPOCTPAHCTBE, MPSAMBIE MapajUICJIbHBIE W IMEPHEHAUKYJIIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJSIPHOCTH IPSAMOM M INIOCKOCTH, TeOpeMa O NpsMOM NEPIEHAUKYISIPHON
IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIOJI MEXKIY NPSMON U IJIOCKOCTBIO; IBYI'PAaHHBIA Yrodi,
JIMHEWHBIN YroJl ABYTPaHHOTO yruiia. IlepneHauKynsap M HakJIOHHBIE: pACCTOSIHUE OT TOYKHU J10
IUIOCKOCTH, PAacCTOSIHHE OT MpsIMOM JI0 IUIOCKOCTH, MPOEKUUs (QUIypbl Ha IUIOCKOCTb.
[lepneHMKyIAPHOCTD IUIOCKOCTEN: NPU3HAK NEPIEHANKYIJIPHOCTH IBYX ILUIOocKocTer. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHororpaHHuKHU

[lonsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJEMEHTbl MHOTOIPDAaHHHMKA, BBINYKIBIE H
HEBBIITYKJIbIE MHOIOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. I[Ipusma: n-yroapHas npusMa; rpaHu
Y OCHOBaHMSI IPU3MBL; MpsIMasi U HAKJIOHHAsl MPU3MbI; OOKOBAs M MOJIHAS TIOBEPXHOCTh IPU3MBI.
[Tapamtenenunesn, NpsAMOYTrOJIbHBIN NapajlIeNIeNUIe] U ero cBoicrBa. Ilupamuna: n-yromapHas
nupaMmzia, T'paHd W OCHOBAHHWE MNHpaMHAbl; OOKOBas M TOJHAs MOBEPXHOCTh IMHUPaMUJIbI;
IpaBWIbHAsl W YCEUYE€HHas NUpaMUJa. OJIEMEHTbl NpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOT'OTPAaHHUKH: TOHSTHE IPAaBUJIBHOIO MHOTOTPaHHUWKA; IpaBUJIbHAs NPHU3Ma U NPABWIbHAsS
NUpaMyU/Ia; IpaBUIIbHAS TPEYToJibHAs MUpaMuja U MpaBUIbHBINA TeTpasap; Kyo. IlpencraBnenue
O TMpaBWIbHBIX MHOTOTPaHHHMKAaX: OKTajap, JojaeKkadap W ukocadap. CeueHus mOpuU3Mbl U
MIMPaMUbIL.

CummeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIBHO TOYKH, IMPSMOM, IJIOCKOCTH.
DIIeMEHThl CHMMETPHH B MIUPAMUJIAX, ITapalIeICUIIeaX, IPAaBUIIbHBIX MHOTOTPaHHUKAX.

Brruucnenue 35eMeHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans 60koBoi
IIOBEPXHOCTU U IIOJHOW IIOBEPXHOCTH IPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOW TOBEPXHOCTH TPsAMOM mpu3Mbl. [liomans OGOKOBOW TOBEPXHOCTH M TOBEPXHOCTH
MPaBWIbHON NHpaMuibl, T€OpeMa O IUIomaAu yceu€éHHOM nupamuabl. [lonstue o0 oOBEMe.
O0BEM nupaMusl, MPU3MBI.

ITonoGHble Tema B mpocTpaHcTBe. COOTHONIECHHS MEXIY IUIOIAASMU MOBEPXHOCTEH,
00bEMaMU MOOOHBIX TEIl.

11 KJIACC

Tesna Bpamenus



[unmuuapudeckass TMOBEPXHOCTb, OOpa3ylOIIUe MWIMHAPHYECKOM TOBEPXHOCTH, OCh
LWINHAPUYECKON noBepxHOCTH. LlunuHap: ocHOBaHMs 1 OOKOBasi IOBEPXHOCTh, 00pa3yromias 1
OCh; TUIOIAAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

KoHnunueckass MmoBepxXHOCTb, 0Opa3yroliue KOHMYECKOM IOBEPXHOCTH, OCh M BEpILIMHA
KOHMUYecKOoW mnoBepxHocTH. KoOHyc: OcHOBaHME M BepIIMHA, OOpasyrolias M OCh; IUIOLIA/b
OOKOBOW M TOJHOH MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrollue M BBICOTA; OCHOBAHUSA U
OOKOBast TOBEPXHOCTb.

Cdepa m map: meHtp, paaudyc, IuUameTp; IJIOMIATb MOBEPXHOCTH cdepsl. B3ammnoe
pacrionioskeHue chepbl U INIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe; miomaas chepsl.

N300paxkeHune TeN BpalleHus Ha MII0CKOCTH. Pa3BEépTKa IMIIIMHIpA U KOHYCA.

KomOunanmu Tten BpalleHWs MU MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OMHMCAHHBIA OKOJIO
cdepsr; chepa, BrcaHHasi B MHOTOTPAHHUK, WITH TEJIO BPAIICHHS.

[Tonstne 00 o0béme. OcHOBHBIC cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapajuienenunena u ciueActBus u3 He€. O0béM mumianHapa, koHyca. O0bEM
11apa 1 Iiomaab chepsl.

[lonobuble Tena B mpoctpaHcTBe. COOTHOUIEHMSI MEXAY IUIOIIASIMU IIOBEPXHOCTEH,
00bEMaMU MMOTOOHBIX TEIl.

Ceuenust umnuHApa (ImapajulelbHO W NEPHEHAMKYJISPHO OCH), CEUYEHHs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILNHY), CEUECHUS 11apa.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocTy U B npocTpaHcTBe. ClI0KEHHE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PasnoxeHue BekTopa Ho TpEM HEKOMIUIaHapHbIM BekTopam. IlpaBuio
napajuienenunena. Pemenue 3agad, CBA3aHHBIX C MPUMEHEHUEM IIPABUII JEHCTBUIM C BEKTOpaMHU.
IIpsmoyronbHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopamHatel Bekropa. IIpocreiinme
3aJladyd B KOOpJAMHATax. YTrosll Mexay Bekropamu. CkajsipHOe TIpOU3BEACHHUE BEKTOPOB.
Boruncnenue yrioB MexAy NPsMBIMH M IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIH METOX INpHU
peLIeHNY TeOMEeTPUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHMSI MpPOrpamMMbl y4eOHOro mnpeamera «MaremaTukar»
XapaKTEePU3YIOTCA:

I'paxnanckoe BociuTaHue:

C(OPMHUPOBAHHOCTBIO IPAXKIAHCKOW IMO3UIMM OOydarolmlerocs Kak akTHBHOIO U
OTBETCTBEHHOT'0 YJIEHAa POCCHUICKOrO OOIIECTBA, MPEJICTABICHHEM O MAaTEMAaTUYECKUX OCHOBAaX
(YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHMH, HpPOLELYp TIPakJaHCKOro oOIlecTBa
(BBIOOpBI, OMPOCHI M Mp.), YMEHHEM B3aUMOJECHCTBOBATb C COLMAIBHBIMM HHCTUTYTaMHU B
COOTBETCTBUHM € UX QYHKIMAMU M Ha3HAYEHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

C(OPMHUPOBAHHOCTBIO POCCUMCKOHN IPa)KAaHCKOM MIEHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY
U HACTOAILIEMY pOCCUMCKOW MaTeMaTHKH, LIEHHOCTHBIM OTHOLIEHHUEM K JOCTHKEHUSIM
POCCHICKMX MaTeMaTHKOB M POCCHMCKONM MaTeMaTW4YeCKOM IIKOJIbI, K HMCIIOJIb30BAaHHIO 3THX
TOCTIDKEHHUH B IPYrUX HayKaxX, TEXHOJOTHIX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0o Hapoja; chHOpMHPOBAHHOCTBHIO
HPABCTBEHHOI'O CO3HAHUs, STHUECKOTO MOBEICHHS, CBA3aHHOIO C MPAKTHUYECKUM NPUMEHEHUEM
JOCTUKEHUM HAyKW U JIEATENbHOCTHIO YUYEHOIO; OCO3HAHMEM JIMYHOTO BKJIA/Ja B IOCTPOEHUE
yCTOMUYUBOTrO OYAYILIEro.

JCTeTHYEeCKOe BOCIIMTAHHE:

JCTETMYECKUM  OTHOLIEHWEM K  MHUpPY, BKJIIOYas OCTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a4ad, pELIeHUH, pacCyKIEHUH; BOCHPUMMYUBOCTBIO K
MaTeMaTHYECKUM aclieKTaM pa3IMYHbIX BUJIOB HCKYCCTBA.

PDu3znyeckoe BOCIUTAHNE:

c(OpPMUPOBAHHOCTHIO YMEHMsI TPUMEHATh MAaTeMaTHYeCKHe 3HaHUS B HHTepecax
310pOBOr0 M 0e30macHOro obpasa >KU3HU, OTBETCTBEHHOIO OTHOLICHHUS K CBOEMY 3/I0POBBIO
(3m0poBO€ mUTaHME, COATTAHCUPOBAHHBIM PEXHUM 3aHITUH U OTIbIXa, peryispHas (usnueckas
aKTUBHOCTh); (PU3UYECKOTO COBEPLICHCTBOBAHHUSA, MPHU 3aHATHUAX CIIOPTHUBHO-0310POBUTEIHHOM
JeSITENbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYJIy, OCO3HAHUEM LIEHHOCTU TPYIOJIOOUS; UHTEPECOM K Pa3IMuHbIM
cdepam mpodecCHOHATBHON JIEATEIbHOCTH, CBA3aHHBIM C MAaTeMaTHKOW M €€ MPHUIIOKEHUSIMH,
YMEHHEM COBEpLIaTh OCO3HAHHBIN BHIOOP Oyylel npodeccun U pean30BbIBaTh COOCTBEHHBIE
KU3HEHHbIC IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBHIO K MaTeMaTHUECKOMY OOpa30BaHHUIO H
caMo00pa30BaHUI0 HA MPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pELIEHNN IPAKTUYECKUX 3a7ad MaTEMaTUYECKOM HAaIIpaBIEHHOCTH.

IKO0JI0THYEeCKOe BOCIIMTAHHE:

C(OPMHUPOBAHHOCTHIO HKOJOTMUYECKOW KYJIbTYPHI, MOHMMAHHEM BIMSHUS COLHAIBHO-
SKOHOMMYECKUX TPOILIECCOB Ha COCTOSHHWE NPHUPOIHOM M COIMANBHOM Cpelbl, OCO3HAaHHEM
r1o0aNbHOTO  XapakTepa  OJKOJOTMUECKHMX  MpoOJieM; OpUEeHTaluuell Ha  NpUMEHEHHue
MaTeMaTHYeCKUX 3HAHUN JUISl pelleHus 3ajad B 00JacCTH OKpYKaoIleH cpelibl, MIIaHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN AJI1 OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKH, TOHUMAHUEM MaTeMaTUYeCKON HAyKH Kak c(epsl



YeJI0OBEUYCCKOM JACATCIIBHOCTH, O5TAIlOB eé Pa3BUTHA U 3HAYUMOCTU IJId PA3BUTHUA HUBUIU3ALUH,
OBJIaICHUEM A3BIKOM MAaTEMAaTUKH H MaTeMaTUIeCKOM Ky.]'IBTypOﬁ KaK CpCACTBOM ITO3HAHUA
MHpa; TOTOBHOCTBIO OCYHICCTBIIATH IMPOCKTHYIO HW  HCCICHOBATCIIBCKYIO  IACATCIIBHOCTDH
HUHAWBUAYAJIIBHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbie pe3yabTaThl OCBOCHHS MPOTPaMMbl yueOHOTo mpeamera «MaremaTukay
XapaKTePU3YIOTCS  OBJAJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHLIMU  OClCmEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yIsimMUEHbIMU
OeticmeusiMu.

1) Ynusepcanvrvie nosnasamensusie oeticmeaus, obecneyusarom gopmupogariue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00YHaromuxcs (0C60eHUue Memooo8 NO3HAHUS OKPYICAoue20 Mupd,
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuel).

Ba3oBble Jioruyeckue AeiicTBUsI:

® BBISBISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHWH MEXKIY MOHATHAMU; (POPMYJIMPOBATH ONPEACICHUS TOHSTHIA,
YCTaHABIIMBATH CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAINN, OCHOBAHUS JJI1 O0OOIICHHSI
Y CpaBHECHHS, KPUTEPUHU TIPOBOMMOTO aHAIIH3A;

® BOCIPHUHHMATh, (DOPMYIUPOBATh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIBHBIC U
OTpHUIATEIIbHBIC, SIMHIYHBIC, YACTHBIC U OOIIIKE; YCIIOBHBIC,

® BBISBIISITH MATEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U U MIPOTUBOpEYHUs B (haKTax,
JAHHBIX, HAOMIOACHUSIX U YTBEPXKICHHSX; MpeAsaraTb KPUTEPUU I BBIIBICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIi;

e JlenaTh BBIBOJBI C HMCIOJIH30BAaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOYCHHH, YMO3AKITFOUEHUH 110 aHAIOTHH;

® IPOBOJTUTH CAMOCTOSITENIHHO JOKAa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUH (TIpsMbIe
U OT TMPOTHBHOrO), BBICTpaMBaTh AapryMEHTAIlMI0, MPHUBOJUTH MPHUMEPHl H
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBCHHBIE CYXICHUS U BBIBO/IBI,

e BBIOMpaTh CHocoO perieHus y4eOHOUW 3amauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
pelieHus, BeIOUpaTh Hanboee MOAXOIAIINN ¢ YUETOM CaMOCTOSTENBHO BbIICTICHHBIX
KpUTEPHEB).

ba3oBble uccienoBaTeIbCKue 1eMCTBUA:

® HCIIOJIB30BAaTh  BONPOCHI  KAaK  HMCCICIAOBATEIIbCKUH  MHCTPYMEHT  TIO3HAHWS,
(hopMynHpoBaTh BOMPOCH], GUKCHUPYIOIUE TPOTUBOpEUHEe, MPoOIeMy, YCTaHABINBATh
UCKOMOE U JlaHHOe, (OPMHUPOBATH THIIOTE3y, ApTyMEHTHPOBATH CBOIO ITO3HIIHIO,
MHEHHE;

® IIPOBOJTUTH CAMOCTOSITCJIBHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIICIOBAaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTo OOBEKTa, SBIICHUS, IIpollecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy O0OBEKTaMHU, SBICHUSMH, TPOIIECCAMU;

® CaMOCTOSATENbHO (HOpPMYIHUpPOBaTh OOOOIIEHHWS U BBIBOABI 1O  pe3yiabTaTaMm
MPOBEIEHHOTO HAOJIOICHUS, UCCIICIOBAHMS, OIICHUBATh JIOCTOBEPHOCTh ITOTYYCHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

® IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIBUTATH MPEATIOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Paborta ¢ unopmanueii:

® BBIBIATH ACPUIUTHI HHPOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA HA BOIPOC U
JUTSL PEIICHUs 3a/1a4H;



BbIOMpaTh HMH(POPMAIMI0 W3 HCTOYHHKOB pPA3JIUYHBIX THUIIOB, AHAJIU3UPOBATH,
CHCTEMaTU3UPOBATh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPECTABIICHMSI;

CTPYKTYpUpOBaTh HMH(POPMAIUIO, TMPEACTaBIATE €€ B  pa3IHuHBIX  (opMax,
WLUTIOCTPUPOBATH IpaUuecKy;

OLIEHUBATh HAAEKHOCTh MHGMOPMAIMM [0 CaAMOCTOATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUBHBLE OeliCMEUs, 00ecneuusarom c@hopmupo8aHHocms
COYUATILHBIX HABBIKOB 00YUAIOUJUXCHL.
Oo01menue:

BOCIPUHUMATh U (OPMYJIUPOBATH CYKIEHHSI B COOTBETCTBUU C YCIOBUSIMM U LEISIMHU
OOIIEeHUs; SICHO, TOYHO, T'PAMOTHO BBIpaXaTh CBOI TOYKY 3PEHUS B YCTHBIX W
IIMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PELICHHs 3aa4l, KOMMEHTUPOBATh
ITOJIyYEHHBIN pe3ysIbTaT;

B X0J1e 00CYX/IeHUS 3aJaBaTh BOIIPOCHI 110 CYIIECTBY O0CYXk/1aeMON TeMbl, IPOOIIEMBI,
pelmaeMoil  3ajadd, BBICKA3blBaTh HJEHM, HALEICHHbBIE HA IIOMCK pELICHUS;
COINOCTABJIATh CBOM CYXICHHUS C CYXACHUAMM JIpYIMX YYaCTHUKOB JUAJIOra,
oOHapy>KUBaTh pa3IMyuue U CXOJCTBO MO3ULMI; B KOPPEKTHOH (opme HOopMyIHpOBaTh
pa3HoIJIacHsl, CBOM BO3PAKEHMUS,;

IIPEJCTABIIATh PE3Y/IbTAaThl PELICHUS 3a1a4uy, SKCIIEPUMEHTA, UCCIEN0BaHUsA, IPOEKTa;
CaMOCTOSITEJIbHO BBIOMpaTh (hOpMaT BBICTYIUICHHMSI € Y4ETOM 3ajay IMpe3eHTauu U
0CcOOEHHOCTEH ayTUTOPHH.

CorpyaHu4ectBo:

MIOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHAHONW W MHIUBUIYaIbHOW pabOTHI
IpU pelIeHWHd Yy4eOHBIX 3a/ady; MPUHUMATh LEJb COBMECTHOM JIeATEIbHOCTH,
IUTAHUPOBaTh OPraHU3allii0 COBMECTHOW palOThl, pacmpenensiTh BUABI padoT,
JIOTOBApUBATHCS, OOCYXXJAaTh TMPOLIECC W pe3yiabTaT padoThl; 0000mAaTh MHEHUS
HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B TPYIIOBBIX Gopmax paboThl (00Cyk/IeHNs, 0OMEH MHEHHH, «MO3TOBbIE
HITYPMb» W HWHBIE); BBIIOJHATH CBOIO YacTh padOThl U KOOPAUHUPOBATH CBOU
JeWCTBUS C IPYTHMH YJICHAMU KOMAaH/Ibl; OLIEHUBATh KAYeCTBO CBOET0 BKJa/a B OOIIUI
MPOJYKT 10 KPUTEPUSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamugnsie oeticmsus, obecneuusaiom Gopmuposanue CMblCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEUICHHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelIeHus ¢ Y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUAHTHI PELIEHUI ¢ yUETOM HOBOI HHQOpMAIIHH.

CaMOKOHTPOJIb:

BIIQJIETh HAaBBIKAMHU I[IO3HABATEIIBHOW pe(IEeKCHM KaK OCO3HAHUS COBEPIIACMBIX
NEUCTBUM W MBICTUTENBHBIX TMPOIECCOB, HMX PE3YIbTaTOB; BIAACTh CHOCOOAMU
CaMOMPOBEPKH, CAMOKOHTPOJIA NIpoliecca U pe3yibTaTa pEHIeHUsT MaTeMaTHYeCKOMH
3a7a4M;

MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTHh IIPU PEIICHUH 33/a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HANJICHHBIX
OImMOOK, BBISIBIICHHBIX TPYIHOCTEH;
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® OIICHUMBAaTh COOTBETCTBHE pE3yJlbTaTa LEIH W YCIOBUSAM, OOBSCHATH TNPUYMHBI
JOCTHKEHHUSI WJIM HEIOCTUKEHUs pe3yJbTaTOB JAEATE]bHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIbTATBI
10 KJIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIpsiMasi, INIOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPHUM U CIEACTBUSI U3 HUX IPU PELIEHUH T€OMETPUUYECKUX
3ajau.

OnepupoBaTb NOHATHUAMHU: MapPaLIEIbHOCTh U MEPHEHAMKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuguuupoBars B3aMMHOE pacroiokeHUE MPSIMBbIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OmnepupoBaTh MOHATUAMHU: JABYI'PaHHBI Yroj, TpaHd [ABYI'PAaHHOrO yria, pedpo
JBYTPAHHOI'O yIJIa; JUHEHHBIN yrojl ABYrPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OnepupoBarh MOHATUSMU: MHOTOTPAHHMK, BBITYKJIBIH W HEBBIMYKJIbIH MHOIOIPAaHHUK,
3JIEMEHTBl MHOTOTPAHHUKA, TPaBUJIbHBIA MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MMpaMuia; MpU3Ma, MPsIMOYroJIbHBIN
napajuiesnienumnesn, Kyo).

KnaccuumupoBath MHOTOTPaHHUKH, BBIOMpass OCHOBAHMSA [UIA  KJIACCH(HUKAIMU
(BBINIYKJIbIE M HEBBIIYKJIBIE MHOTOIPDAaHHUKH; IPAaBWJIbHbIE MHOTOTPaHHUKHU; MpSMbIE U
HaKJIOHHBIE MPU3MBI, TapaJlIeTIeTUIIE b ).

OnepupoBaTh NOHATUAMH: CEKYIas INIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEYECHUH, UCIIOIB3YsI METO]] CIIE/IOB.

Ctpouth ceueHHs: MHOTOI'PAaHHUKOB METOAOM CJIEJO0B, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXJIEHHE TIEOMETPUYECKMX BEJIMYMH MO obOpasuam Wiu
aIropuT™MaM, TMPUMEHSS HU3BECTHHIE AHAJUTHYECKUE METOJbl MPU PELIEHUH CTaHIApTHBIX
MaTeMaTHYeCKUX 3a/ad Ha BBIYMCICHHE PACCTOSHUN MEXAY JBYMs TOYKAMH, OT TOYKH JI0
MPSIMOM, OT TOUKH JI0 IIIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Pemate 3amauM Ha HaxoXJIE€HHE TE€OMETPUYECKMX BEJIMYMH MO obOpasuam Wix
QIropuT™MaM, TNPUMEHSS HU3BECTHHIE AHAJTUTHYECKUE METOJbl MPU PELIEHUH CTaHIApTHBIX
MaTeMaTHYeCKUX 3a]ad Ha BBIYUCIEHHE YIJIOB MEXAY CKPEIIMBAIOIIMMHUCS MPSMBIMHU, MEXIY
MPSIMON U TUIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U MJIOLIAAN TOBEPXHOCTEW MHOTOTPAHHUKOB (MpU3Ma, MUPAMUJIA) C
MpUMeHeHHeM (OpMyJI; BBIYHMCISATH COOTHOIICHHS MEXAY IUIOMAJsIMU TOBEPXHOCTEH,
00bEMaMU 1MOJ0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHUAMHU: CHUMMETpPUS B MPOCTPAHCTBE; ILEHTP, OCb U IUIOCKOCTb
CUMMETPUU; UEHTP, OCh U TUNIOCKOCTh CHMMETPHH (PUTYPHI.

N3Bnekarb, npeoOpa3oBeIBaTh U MHTEPIPETUPOBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUX Urypax, npeAcTaBIeHHYIO Ha YepTeKaxX U PUCYHKaX.

[IpumensT reomerpuueckue (akTbl s pELIEHUS CTEPEOMETPUYECKHX  3ajad,
MIPEIIOJIAaraloiuX HECKOJIBKO IIarOB PELIEHMs, €CIIU YCIOBUS NPUMEHEHMS 3aJaHbl B SIBHOU
dhopme.

[IpumMensaTh mpocTeiilIMe MPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHMKAIlUOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aau.
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IIpuBoguTe mHpUMEpPBl MAaTEMaTU4YECKUX 3aKOHOMEPHOCTEHM B IIPUPOAEC U KHU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATH MONY4YEHHBIE 3HAHUSA Ha IPAKTUKE: aHAIU3UPOBATh pEajbHBbIE CUTyallUd U
IPUMEHATh  U3YYEHHBIE IIOHATHS B  IPOLECCE IOMCKA  PELIEHUS  MaTeMaTH4YECKU
copMyIUpOBaHHOW NPOOIEMBbI, MOJECTUPOBATh pEaJIbHBIC CUTYAllMM Ha SI3bIKE T'€OMETpPUH,
HCCJIEI0BaTh IIOCTPOEHHBIE MOJEIN C MCIIOJIB30BAHUEM I€OMETPUYECKHX IOHATHH M TEOpEM,
ammapara anreOpbl; penarb MPaKTUYECKUE 3a/1a4, CBI3aHHBIE C HAXOXKICHUEM I€OMETPUIECKUX
BEJIMYMH.

11 KJIACC

OmnepupoBatb TOHSATHSIMH: [VJTMHIPUYECKast IIOBEPXHOCTH, oOpazyromiue
LHWINHAPUYECKOM MOBEPXHOCTH; LMJIMHAP; KOHUYECKAas TOBEPXHOCTb, 00pa3yrolre KOHUYEeCKOM
MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacnio3naBats Tena BpamieHus (HUIUHAP, KOHYC, cepa u map).

OOBACHATH c1IOCOOBI MTOJyYEHHUS TEJ BPAILlCHHUS.

KrnaccuduimpoBars B3anMHOE PacIIONOXKeHHE C(hephl U INIOCKOCTH.

OnepupoBaTh NOHATUSMM: LIAPOBON CEIMEHT, OCHOBAHHME CEIMEHTA, BBICOTa CErMEHTa;
1apOBOI1 €10, OCHOBAaHHME LIAPOBOI'0 CJI0S, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruuciate 00bEMBI M IUIOIIAAM MOBEPXHOCTEH TeJl BPALIEHUS, T€OMETPUUYECKUX Tl C
IpUMEHEHHEM (OpMYIL.

OmnepupoBaTh MOHATHUSIMH: MHOTOTPAaHHHK, BITUCAHHBIA B Cepy M ONMHCAHHBIA OKOJIO
cdepsr; chepa, BEcaHHasi B MHOTOTPAHHUK HITH TEJIO BPaIICHUS.

BBIUUCIIATE COOTHOLICHHUS MEXIY IUIOMIAISIMH TOBEPXHOCTEH M 00bEMaMH TOIOOHBIX
Tel.

N300paxkaTh u3yuaemble (UTYpPBI OT PYKM U C TIPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD: BUJ
CBepXY, COOKY, CHU3Y; CTPOUTH CEYCHUS TEJl BPAIICHUSI.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPa3OBBIBATE WH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoOMeTPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B ITPOCTPAHCTBE.

BbINONHATE AEHCTBUS CI0KEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOKEHHS BEKTOpa
Ha YUCII0, O0BSICHATH, KAKUMH CBOMCTBaMHU OHHU 00JIa/Iaf0T.

[IpuMeHATH TpaBUIIO MapaIeNIeuIeaa.

OnepupoBaTh MOHATHUSMHU: JEKAPTOBBI KOOPJMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpPA, Yrojl MEXAY BEKTOPAaMH, CKaJSIPHOE
MIPOU3BECHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI.

HaxomnuTe cyMMy BEKTOPOB M MPOM3BEACHNE BEKTOpA Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJIIpHOE MPOU3BE/IEHHUE, PACKIIaIbIBATh BEKTOP 10 IBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh IVIOCKOCTh YpaBHEHHEM B JIEKAPTOBOM CHCTeME KOOpIMHAT.

[IpumensaTs reomerpuueckue (akTbl JUIs pELICHHUS CTEPEOMETPUUECKUX — 3ajad,
MIPE/IIOIarafonX HECKOJIBKO IIaroB pEIIeHUs, €CIM YCIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dopme.

Pemrate mpocreiimme reomeTpudeckre 3a1aud Ha MPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO
MeToJa.
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Pemate 3amauM Ha JOKAa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLICHMM M HAaxOXKJEHUE
reOMETPHUECKUX BEJIIMYMH 10 0OpaslaM WM alropuTMaMm, IPUMEHsS W3BECTHBIE METOABI MPU
pEeLICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a4a4.

[IpuMeHATH HpoCTEHIINE IPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHMKAIMOHHBIC
CUCTEMBI [IPU PELICHUHN CTEPEOMETPUUECKUX 3a1ay.

IIpuBoguTe mHpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHM B MPUPOAE M KU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATH MONy4YeHHBIE 3HAHMS HA IIPAKTUKE: aHAIW3UPOBATH pealbHbIE CUTYyallUU H
IIPUMEHATh  U3Y4YEHHBbIC IIOHATHSA B  IIPOLECCE IIOMCKA  pELICHUA  MaTeMaTU4YeCKH
cOpMyIUpPOBaHHOW MPOOJIEMBI, MOAEIHPOBATH pPEATbHBIE CHTYyallUd Ha S3bIKE T'€OMETPHH,
HCCIIEI0BATh IIOCTPOEHHBIE MOJECIN C HCIOJIB30BAHMEM I€OMETPUYECKHX IOHATHI M TEOpEM,
ammapara anreOpbl; penaTb MPaKTUIECKUE 33aa9H, CBSI3aHHBIE C HAX0XKIEHHEM I'€OMETPHYECKUX
BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

13

Ne HaumeHoBaHue pa3aesioB U TeM

KoauuecTBO 9acoB

JuieKTpoHHbIe (UG poBHIE)

n/n NMPOrpaMMblI Bcero Koutpoapupie | - Ipakruieckue o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
1 BBenenue B crepeoMeTpuio 10 https://m.edsoo.ru/C5SO3R7VIP
2 Hpsnie i MIOCKOCTH B IPOCTPAHCTBE. 12 1 https://m.edsoo.r/WT7NSO14T
[MTapannensHOCTh IPSIMBIX U IIOCKOCTEH
3 Heprier Ky nAPHOCTS MPAMBIX 1 12 https:/m.edsoo.r/V6I1 APUCD
IUTOCKOCTEH
4 VYribl MEXKIy TPSIMBIMH U TUIOCKOCTSIMU 10 1 https://m.edsoo.ru/R3SMETBTQ
5 MHororpaHHUKH 11 1 https://m.edsoo.ru/XPWI9USFB2
6 OO0BEMBI MHOTOIPAaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 SF?I‘::OPGHHCZ CCHACHILA, PacCTOAHILH 4 1 https://m.edso0o.ru/L1 AAMHO3D
OBIIEE KOJIMYECTBO HACOB I1O 63 5 0

I[TPOIT'PAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D
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11 KJIACC
KoJunvecTBO 4acoB
Ne /i HaumeHoBaHue pa3iesioB U TeM K - JeKTPOHHBbIE (HU(pPOBHIE)
} NPOrpamMMmblI Beero OHTPOJILHBIE PAKTHUCCKUC | GhazoBaTebHbIE pecypebl
padoThbI padoThbI
1 Terna BpaieHus 24 https://m.edsoo.ru/HYOWQLSKQ
2 OO0BEMBI TEN 10 1 https://m.edsoo.ru/BOORVIYCI
3 BeKTOpEI H KOOPAMHATEI B 20 1 https://m.edso0.r/ANCLAGOMF
POCTPaHCTBE
4 Hostopenite, obobuiene, 14 1 https://m.edso0.r/DORV3P725
cucremMaru3sanus 3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 68 3 0

[TPOI'PAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725
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INOYPOYHOE IINTAHUPOBAHUE
10 KUJIACC

16

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KouTtpoJbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypchl

OcHOBHBIE TOHATHUSA
CTEpEOMETPHUH: TOUKA, IPSIMas,
IUIOCKOCTB, POCTPAHCTBO.
[TpaBuiia u300paxeHus Ha
PHUCYHKaX: U300paKeHHUsI
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSAMBIX (OTPE3KOB), CEPEANHBI
oTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

[TonsTHA: IepeceKkaronmecs
IUIOCKOCTH, IIEPECEKAIOIIUECS
npsiMasi U IJI0CKOCTh

https://m.edsoo.ru/NR6VIYCGK

[TonsTus: TNepeCceKaromuecd
IJIOCKOCTH, IIEPECCKAIOIINECA
npsamas U rmioCKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HAKOMCTBO C
MHOFOl"paHHI/IKaMI/I,
M300pakeHre MHOTOTPaHHUKOB
Ha PHUCYHKax, Ha
HpO@KI_[I/IOHHI)IX qepTe>1<ax

https://m.edsoo.ru/KMUQPILLO

HauanbHble cBeieHus o Kkyoe u
MAPAMUJE, UX PA3BEPTKU U
Mozenu. Ceuenus
MHOI'OTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HauanpHbie cBeneHust o Kkyoe u

https://m.edsoo.ru/IMQ3AJ3S5



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
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MpaMu/Ie, UX pa3BEPTKH U
monenu. CeueHus
MHOTOTPaHHUKOB

ITouarue 00 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHH H
CIEICTBHS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

[TonsiTHE 006 aKCMOMATHYECKOM
HOCTPOCHUU CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/DUKAX70E]1

[TonsiTHE 006 aKCMOMATHYECKOM
IOCTPOCHUU CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/YPKSSMLIJL

10

[ToHsiTHE 006 aKCMOMATHYECKOM
IIOCTPOECHUHU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/I3A98J679

11

B3aumHoe pacnionoxeHue
OPSMBIX B IPOCTPAHCTBE:
HepeceKaroIyecs,
napajiesibHble U
CKpellMBaoIIrecs npsMble

https://m.edsoo.ru/TUITWEKR50Q

12

[TapamienbHOCT IPSAMBIX U
IIJIOCKOCTEU B IIPOCTPAHCTBE:
napaajaCJIbHbIC ITPSAMBIC B
MIPOCTPAHCTBE;
[apajuIeIbHOCTD TPEX MPAMBIX

https://m.edsoo.ru/CSOVLQLH6

13

[TapayeabHOCTB NPSAMBIX U

https://m.edsoo.ru/PO5J6D23U



https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U

18

IJIOCKOCTEH B IPOCTPAHCTBE:
[TapannenbHOCTh NPSIMON U
IUIOCKOCTH

14

VIl ¢ COHAIIPaBICHHBIMHU
CTOpPOHaMH

https://m.edsoo.ru/LLJAVHVBW

15

Yroi Mex 1y IPSIMBIMU B
HPOCTPAHCTBE

https://m.edsoo.ru/KGIMEOEUK

16

Yroa Mexay npsiMbIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/24LVWHIVE

17

[TapayueabHOCTB IIJIOCKOCTEMN:
napajesbHble TI0OCKOCTH

https://m.edsoo.ru/BUSTQIHZT

18

CaoiicTBa napauieabHbIX
IJIOCKOCTEN

https://m.edsoo.ru/OKQOQK2ABA

19

[Ipocreiimme
MPOCTPAHCTBEHHBIE PUTYPHI HA
MIJIOCKOCTH: TETPadp, KyO,
napaiesenumne |

https://m.edsoo.ru/MRT13XP79

20

[TocTtpoenue ceuenunii

https://m.edsoo.ru/DI3AX05J8

21

ITocTpoenue ceueHui

https://m.edso00.ru/20GC3ZPI9P

22

KonTponbHas pabota 1o reme
"IIpsiMble U TJIOCKOCTH B
HPOCTPAHCTBE.
[TapayeabHOCTB NPSAMBIX U
IockocTei”

https://m.edsoo.ru/BI4O5QJEB

23

[lepneHquKyIspHOCTD NPSAMON
U IIJIOCKOCTH:
NEPIEHANKYJISPHBIE TPSIMBIE B
IIPOCTPAHCTBE

https://m.edsoo.ru/RN45YBO8SR

24

[IpsiMbIe mapasuienbHbIE U

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



https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
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HEePIEeHIUKYISIPHBIC K
IUIOCKOCTH

25

[IpsimMble mapasienbHbIE U
NEePIEHIUKYJIIPHBIE K
IJIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak neprneHMKyIIpHOCTH
IIPSAMOM U INIOCKOCTH

https://m.edsoo.ru/DC41W6K 14

27

[Tpu3Hak neprneHAuKYISIPHOCTH
IPSIMOM U TIIOCKOCTHU

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsimoit
HEepHEHIUKYIIAPHOM IIIOCKOCTH

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

29

Teopema o npsmMoit
NEePIEeHIUKYISIPHON MITOCKOCTH

https://m.edsoo.ru/§ 1RSKUSRJ

30

Teopema o npsimoit
NEPIEHIUKYIIPHON INIOCKOCTH

https://m.edsoo.ru/HFKNPKZ 7T

31

IleprieHAUKYISAP ¥ HAKJIOHHBIE:
pacCTOSIHUE OT TOYKH 10
IIJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM 10 TIIOCKOCTH

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

32

HepneHz(HKynﬂp 1 HaAKJIOHHBIC!
pacCTodHUC OT TOYKU OO0
IJIOCKOCTH, PACCTOAHUEC OT
HpHMOfI J0 IINTIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[IeprieHAUKYISAp U HAKIIOHHBIE:
PacCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSTHUE OT
MIPSIMOM J10 TUIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[lepnenquKynsp 1 HaKJIOHHBIE!
pPacCTOsIHUE OT TOYKH 0
IIJIOCKOCTH, PACCTOSIHUE OT

https://m.edsoo.ru/6PSBVV34R



https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
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IIPSIMOM 10 TUIOCKOCTH

35

VYribl B IPOCTPAHCTBE: Yol
MEXIY NPSAMOH U IIJIOCKOCTBIO

https://m.edsoo.ru/PSEIXUA1I

36

JByrpaHHbI{ yroJi, TUHEHHbBIN
yroJ ABYTPaHHOTO yria

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

37

JByrpaHHbI{ yroJi, TUHEHHbBIN
yroJ ABYTPaHHOTO yTia

https://m.edsoo.ru/MLOZZY ZC7

38

[leprieHAUKYIIPHOCTH
MJIOCKOCTEH: MpU3HaK
NEePHEHANKYISPHOCTH JBYX
IUIOCKOCTEH

https://m.edsoo.ru/ YRQODSMI9NH

39

[TeprieH AMKYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
HEePIEHANKYJIIPHOCTH JIBYX
IJIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

[leprieHIMKyYIApHOCTD
IIJIOCKOCTEW: MPU3HAK
NEPIIEHIUKYIIIPHOCTH JBYX
IJIOCKOCTEN

https://m.edsoo.ru/TS8OAINH?2

41

Teopema o Tpéx
NEPIEHNKYIIIpax

https://m.edsoo.ru/OWSLZ1RVZ

42

Teopema o Tpéx
NEePIEHINKYIIIpax

https://m.edsoo.ru/OP44KES54N

43

Teopema o Tpéx
HNEPIEHAUKYIIApax

https://m.eds0o0.rt/OWGE1WDV3

44

KonTponpsHas paborta o remam
"IlepneHIMKYIAPHOCTD
IpPSIMBIX U IIJIOCKOCTEN" 1

"V TIIBI MEK Y IPSIMBIMU U
TUIOCKOCTSIMH

https://m.edsoo.ru/VOXABPOPB



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
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45

[TonsiTE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OIPAaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH;
pa3BEPTKAa MHOTOI'PAaHHHKA

https://m.edsoo.ru/LSFTEZ80QX

46

[Ipu3ma: n-yronpHas npusma;
IPaHU U OCHOBAHUS MPU3MBI;
IpsiMasi ¥ HaKJIOHHAs IPU3MBI;
OOKOBas 1 NOJIHAs
IIOBEPXHOCTb IIPU3MBI

https://m.edsoo.ru/ZAL6DKFOL

47

[Tapaymnenenunen,
IIPSIMOYT OJIBHBIN
napauleIeuIe v ero
CBONCTBa

https://m.edsoo.ru/ITTCOB1WIO

48

[Inpamuia: n-yrompHas
nMpamMua, 'paHd 1 OCHOBAHUE
nUpamMu/ibl; 00KOBas U MOJTHAs
MTOBEPXHOCTh NMUPAMU/IBL;
IIpaBUJIbHAS U yCEUEHHAs
npamMuia

https://m.edsoo.ru/1TOEX00PA

49

[TpaBrIIbHBIE MHOTOTPAHHUKH:
MTOHATHE NIPABUIIBHOTO
MHOT'OTpaHHMKA; IPaBUJIbHAS
MIpU3Ma U MPaBUJIbHAS
NIMPAaMHJIA; IPABUIIbHAS
TpEYroJIbHasi MUpaMHUAA U
NPaBUIBHBIN TETpadp; KyO

https://m.edsoo.rt/LWNGFZTWE

50

[IpencraBneHue o mpaBUIbHBIX
MHOFOFpaHHI/IKaXI OKT&BJIp,
JOJICKAdAP U UKOCAIIP.

https://m.edsoo.ru/06SHO2IDD

51

CuMMeTpHs B MPOCTPAHCTBE:

https://m.edsoo.ru/SWEUC9ENR



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
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CHUMMETPHSL OTHOCUTEIIBHO
TOYKH, IPSIMOM, INTOCKOCTH.
DJIEeMEHThl CHMMETPHUH B
nupamMuaax,
napajuieyenumenax,
MPaBWJIbHBIX MHOTOIPAaHHUKAX

Briuucienue 3j1eMeHTOB

52 MHOT'OT'PaHHHUKOB: p&odpa, 1 https://m.edsoo.ru/EUP4AMN760
JTMarOHAJIH, YTITBI
[Tnomane 6okoBOM
MMOBEPXHOCTH U MOJHOU
53 HOBEPXHOCTH HPAMOT HPHSNBL 1 https://m.eds00.ru/SQY9IXSIL6
IUTONIA/Ib OCHOBAaHUH, TeOpeMa
0 OOKOBOIi MOBEPXHOCTH
IIPSAMOM IIPU3MBI
ITmomanes 00KOBOI
MOBEPXHOCTHU M TTIOBEPXHOCTH
54 VPABIIBIION IHPAMUARL, 1 https:/m.edsoo.r/R22FHBG60
Teopema o TUIOIIaAN OOKOBOM
MIOBEPXHOCTU YCEUEHHON
MTUPaMUIbI
K 0
55 POt oHes PRI O TENE 1 https://m.edsoo.ru/VHYNJQMQD
HOTOTPAHHUKU
56 [Tonsitue 06 00BEME 1 https://m.edsoo.rt/GM1LC394G
57 O0BEM TUpaMUIbI 1 https://m.edsoo.ru/B307PEWTC
58 O0BEM TUpaMUTBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM TUpaMUTBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUPaMUTIBI 1 https://m.edsoo.ru/OHRFO2LCT
61 O0BEM IPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4



https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
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62

O0bEM ITpU3MBI

https://m.edsoo.ru/B46EMRRGE

63

O0BEM TIpU3MBI

https://m.edsoo.ru/FIMQW6KFT

64

KonTponbhas pabota o teme
"OO0BEMBI MHOTOTPAaHHUKOB"

https://m.eds00.ru/23S50I80N

65

[ToBTOpeHmEe, 0000IIEHNE
cucTeMaTu3aIus 3HaHUH.
[TocTpoenue ceueHuii B
MHOTOTPaHHHUKE

https://m.edsoo.ru/KXTOCIOJG

66

[ToBTOpEHME, 0000IIIEHNE
cuCTeMaTH3aIys 3HaHUMH.
Brruncienue paccTosHUMN:
MEXy IBYMSI TOUKAMH, OT
TOYKH JIO TIPSIMOM, OT TOYKH JI0
TUTOCKOCTH, MEXTY
CKPEIIUBAOIIUMUCS TIPSIMBIMA

https://m.edsoo.ru/HKP613JUC

67

HToroBast KOHTpoOJIbHAs paboTa

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpenue, o6o0IIEeHNE
CUCTEMATH3alMsl 3HAaHUMH.
Brruucnenue yrios: Mexay
CKPEIINBAIOIINUMUCS NIPSMBIMH,
MEXIY IPSIMOU U INIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB
MEXy IJIOCKOCTSAMU

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68



https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0
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11 KVIACC

KosmnuecTBo yacoB
Ne Tenma vDoKa K - JlaTa DJIeKTpoHHbIE HU(POBBIE
n/ P Bcero OHTPOJILHLIC PAKTHUCCKHE | yy3vyenns | ofpasoBaTebHbIE pecypehl
- padoThbI padoTsbI

Cdepa u map: neHTp, paauyc,
1 JIMAaMETp; TUIOILA/Ib 1 https://m.edsoo.ru/TW8Z59CHJ
MTOBEPXHOCTHU C(Hepbl

Cdepa u map: ueHtp, paguyc,
2 ANaMCTp; TUIOIIA/Ib 1 https://m.edsoo.ru/TW8Z59CHJ
MTOBEPXHOCTHU CEpPbl

B3anmuoe pacrionoxxenue
cdepbl ¥ IITOCKOCTH;
KacaTrenbHasl MII0CKOCTh K
cdepe; ouanb chepsl

1 https://m.edsoo.ru/YCMWC4M31

BzanmHoe pacronoxenue
chepsl U MIOCKOCTH;
KacaresbHast INIOCKOCTh K
cdepe; momaakb chepsl

1 https://m.edsoo.ru/TW8Z59CHJ

N3obpaxenue cdepsl, mapa

1 https://m.edsoo.ru/QDCFSUGXE
Ha miockoctu. CeueHus mapa

N300pakenue cdepsl, mapa

1 https://m.edsoo.ru/QDCFSUGXE
Ha mockoctu. CeueHus mapa

Hunuaapudeckast
MOBEPXHOCTh, 00pa3yIOIIHe
HWIMHIPUIECKOMN
MMOBEPXHOCTHU, OCh
HWIMHIPUYECKOI
MMOBEPXHOCTH

1 https://m.edsoo.ru/8516BBEQ7

8 [unmuHaapuyeckas 1 https://m.edsoo.rt/QDCFSUGXE



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/QDCF8UGXE
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MOBEPXHOCTh, 00pa3yromiue
UMAJIMHIPUYECKON
MIOBEPXHOCTH, OCh
UMAJIMHIPUYECKON
MMOBEPXHOCTH

uimHAp: OCHOBaHUSA U
0OOKOBast MOBEPXHOCTb,
o0pa3yro1as 1 0ch; TIIOIIAb
OOKOBOH M MOJTHON
MOBEPXHOCTHU

https://m.edsoo.ru/WOJR979V9

10

[uiuHAp: OCHOBaHUA U
0OO0KOBast MOBEPXHOCTb,
o0pa3yro1as 1 0Ch; TIIOIAb
OOKOBOH M MOJTHON
MOBEPXHOCTHU

https://m.edsoo.ru/QDCFSUGXE

11

N3o0pakeHune nuanHApa HA
mockocTH. Pa3zBéprka
numHapa. Ceuenus
IUATUHAPA (TTIOCKOCTBIO,
napajuieJIbHON WIn
NEePHEHIUKYISIPHON OCH
WIAHPA)

https://m.edsoo.ru/OYMSPW10Z

12

N300paxeHue MUINHIpPA HA
mockocTy. Pazséprka
nuirHapa. CeyeHus
LWIMH]pPA (IUIOCKOCTBIO,
napasuiebHON WIn
NEPIEHUKYIIIPHONU OCH
[WIAHPA)

https://m.edsoo.ru/QDCFSUGXE

13

KoHnueckas moBepxHOCTb,
00pa3yrone KOHNIEeCKOM

https://m.edsoo.ru/H64QF3E6R



https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/H64QF3E6R
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MIOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW IMOBEPXHOCTH

14

KoHnueckas HOBEpXHOCTb,
00pa3yrolne KOHUYEeCKOM
MIOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW IMOBEPXHOCTH

https://m.edsoo.ru/QDCFSUGXE

15

Konyc: ocHoBaHue u
BEpINMHA, 00pa3yroIIas 1 0Ch;
Iomaabs OOKOBOU M HOJIHOMI
MTOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

16

Konyc: ocHOBaHue U
BepIIMHA, 00pa3yroIas u OCh;
IUIOIIAah OOKOBOI M ITOTHOM
MOBEPXHOCTH

https://m.edsoo.ru/QDCF8UGXE

17

Y ceu€HHBIN KOHYC:
o0pa3yroIire 1 BbICOTa;
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

https://m.edsoo.ru/8OVNITU20

18

Y ceu€HHBIN KOHYC:
o0pa3yroIine 1 BbICOTa;
OCHOBaHUs U OOKOBast
IIOBEPXHOCTh

https://m.edsoo.ru/QDCF8UGXE

19

N300pakeHne KoHyca Ha
mockocTy. Pazséprka
KoHyca. CeyeHust KOHyca
(TMII0CKOCTHIO0, MApaIIIEIbHOM
OCHOBAHUIO, U INIOCKOCTHIO,
MPOXOJAIIEH Yepe3 BEpIINHY)

https://m.edsoo.ru/OPVICKUYU

20

N306paxeHne KoHyca Ha
mockocTy. Pazséprka

https://m.edsoo.ru/QDCFSUGXE



https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/QDCF8UGXE
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koHyca. CedeHus: KOHyca
(MII0CKOCTHI0, MapalIeIbHON
OCHOBAHHIO, ¥ IUIOCKOCTHIO,
HPOXOISIIEH Yepe3 BepIINHY)

KomOunanus Ten BpamieHus u

21 https://m.edsoo.ru/4VHGTY X8F
MHOTOTPaHHUKOB

2 Kombunanus T Bpamenus n https://m.eds0o.r/QDCFSUGXE
MHOTOTPaHHUKOB
MHoOrorpaHHHK, OITUCAHHbII

23 oxoI0 cephi; chepa, https://m.edsoo.ru/RMYY1STLP
BIIMCAHHAs B MHOTOTPAaHHUK
WM B TEJIO BPAICHUS
MHoOrorpaHHHK, OITUCAHHbII

24 OK0JI0 cheprr; chepa, https://m.eds0o.r/QDCFSUGXE
BIIMCAHHAs B MHOTOTPaHHUK
WM B T€JO BpallleHus
[Moustne 06 00BEME.

25 OcCHOBHBIE CBOIiCTBAa 00BEMOB https://m.edsoo.ru/4CENHGLOZ
Tell
[Mousitne 06 00BEME.

26 OcCHOBHBIE CBOIiCTBAa 00BEMOB https://m.edsoo.ru/QDCFSUGXE
Tell

27 O0BEM nuIMHapPa, KOHYCa https://m.edsoo.ru/W8TGNSZ99

28 O0béM nUIMHIpa, KOHYCa https://m.edsoo0.rut/QDCFSUGXE

29 OOnEM mapa u omay https:/m.eds00.ru/G7AYCMITT
cepbl

30 O6bEu mapa u momay https://m.edso0o.ru/QDCFSUGXE
cepbl

31 ITonoGHbIE TENA B https://m.edsoo.ru/4ANO4FYUUX



https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/4N04FYUUX
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npoctpancTBe. COOTHOIICHHS
MEXy TUTOIIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
IMOAOOHBIX TeJl

IToxoOuEble Tena B
npoctpanctse. COOTHOLICHUS

32 MEXAY MJI0IAIMU https://m.edsoo.ru/QDCFSUGXE
MOBEPXHOCTEH, 00BEMaMH
[MOO00HBIX TEI
KoHTposbHas pabora 1o

33 temaMm "Tena Bpamenus" u https://m.edsoo.ru/KCOMHISWW
"O0bemsbl Ten"

34 BexTop Ha m10ckocTH it B https://m.eds00.r/QDCFSUGXE
MIPOCTPAHCTBE

35 Bekrop Ha nuiockocti B https:/m.eds00.r/AQ405SB7C
MIPOCTPAHCTBE

36 (105 eHHe U BLIHTAHKE https://m.edsoo.ru/QDCF8UGXE
BEKTOPOB

37 CIIOXCHHC M BRIYMTAHNC https://m.edsoo.ru/PMNHTUK7G
BEKTOPOB

38 C10%eHHE U BLIHTAHKE https://m.edsoo.ru/QDCF8UGXE
BEKTOPOB

39 YMHOCHUE BEKTOpA Ha https://m.edsoo.ru/4H7PLGBI1
YUCIIO

40 Y MHOMKEHHE BEKTOpA Ha https://m.eds00.ru/NZSOLFWN
YUCIIO
Pa3noxenune BekTopa no TpéM

41 HEKOMILIAHAPHBIM BEKTOPaM. https://m.edsoo.ru/NZSOLFWNI

HpaBI/IJ'IO napajuIeJICurIicia



https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/NZS0LFWN1
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42

Pasnosxenue BekTopa o Tpém
HEKOMIUTaHAPHBIM BEKTOPaM.
[TpaBuiio mapaienenumneaa

https://m.edsoo.ru/NZSOLFWN1

43

Pemenne 3amau, CBSI3aHHBIX C
MPUMEHEHUEM MPABUIT
JICUCTBUN C BEKTOpaMHU

https://m.edsoo.ru/73F23EPU5

44

Pemenue 3anau, CBA3aHHBIX C
IIPUMEHEHHUEM IIPABUII
JIEHCTBUM C BEKTOPAMH

https://m.edsoo.ru/NZSOLFWN1

45

KoopannatHo-BeKTOpHBIN
METO/I IPU PEIICHUH
TEOMETPUUYECKHX 3a1a4

https://m.edsoo.ru/BBII397Z7U

46

KoopannatHo-BeKTOpHBIN
METO/I IIPU PEIICHUH
F€OMETPUUYECKHX 3a/1a4

https://m.edsoo.ru/BBII397Z7U

47

ITpsimoyronbHas cucrema
KOOpJIMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3anaun B
KOOpAuHaTax

https://m.edso0o.ru/X9TSDNSQ3

48

[IpssiMmoyronbHas cucrtema
KOOPJIMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3anauu B
KOOpAWHAaTax

https://m.edsoo.ru/BBII39Z7U

49

YTroa Mexay BEKTOpaMH.
CxkanspHoe nNpou3BeAcHUE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

50

YTroa Mexay BEKTOPaMH.



https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/RPAQMBCDO
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CkanspHoe npou3BeeHIE
BEKTOPOB

51

Brruucnenue yrioB Mexay
IPSIMBIMU U TUIOCKOCTSIMH

https://m.edsoo.ru/EGRV3NF84

52

Brruncnenue yrioB Mexay
MPSIMBIMU U TUIOCKOCTSIMH

53

KonTponbhas paboTa o teme
"BekTopbl 1 KOOPAMHATHI B
npocTpancTae”

https://m.edsoo.ru/NSKELEBHL

54

IToBTOpEHME, 0000IIICHNE 1
CHCTEMAaTH3aIUs 3HAHUM.
OcHoBHbIE QUTYpBI, (PaKTHI,
TEOpEMBI Kypca IUIaHUMETPUU

55

[ToBTOpeHME, 0000IICHNE U
cUCTEeMaTU3alus 3HAHUM.
OcHoBHbI€ QUTYpBI, PaKTHI,
TEOpeMbI Kypca INIaHUMETPUU

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

56

[ToBTOpenue, 06001IeHNE U
CHCTeMaTH3alns 3HaHUH.
OcHoBHBIE PUTYPBI, (PAKTHI,
TEOpeMBbI Kypca ITaHUMETPHH

57

[ToBTOpenue, 06001IeHNE U
CHUCTeMaTU3als 3HaHH.
OcHoBHBIE QUTYPHI, HAKTHI,
TEOpEeMbI Kypca INIaHUMETPUN

https://m.edsoo.ru/VEMVY73YE

58

[ToBTOpeHwue, 0600IIeHNE U
CHUCTeMaTU3alus 3HaHH.
OcHoBHbIE QUTYpBI, (PaKTHI,
TEOpPEMBI Kypca IUTaHUMETPUHU

59

[ToBTOpEHME, 0000IICHHE U

https://m.edsoo.ru/UF02M943T



https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
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CHCTEeMaTH3aI1s 3SHAHUH.
3&,[[3‘11/1 IJIAHUMCETPUHU U
MECTOJBI NX PEIICHUA

60

[ToBTOpeHme, 0000IICHNE U
crucTeMaTu3alurs 3HaHH.
OcHoBHbIE GUTYPHI, (PAKTHI,
TEOPEMBI Kypca INIaHUMETPUU

61

IToBTOpEHME, 0000IIICHNE 1
cHUCTEMaTH3aIMs 3HAHWA.
3a/aun IIaHUMETPUH U
METO/JIbI UX PEIICHUS

https://m.edsoo.ru/FG4PJN2IF

62

[ToBTOpeHME, 0000IICHNE U
crucTeMaTu3alurs 3HaHH.
OcHoBHbIe GUTYpHI, PaKTHI,
TEOpEMBI Kypca IIaHUMETPUHU

63

[ToBTOpenue, 06001IeHNE U
cHUCTeMaTU3alurs 3HaHH.
OcHoBHbIE QUTYpBI, (PaKTHI,
TEOpPEMBI Kypca CTEpeOMETpUHN

https://m.edsoo.ru/ZY6BYLY7W

64

[ToBTOpenue, 0000IIEHNE 1
cUCTEeMaTU3alus 3HaHUM.
OcHoBHbI€ QUTYpBI, PaKTHI,
TEOPEMBI Kypca IUTaHUMETPUU

65

NtoroBas KOHTpoJIbHASA
pabota

https://m.edsoo.ru/VPECXOC4C

66

[ToBTOpeHwue, 0600IIeHNE U
cHUCTeMaTU3als 3HaHH.
OcHoBHBIE GUTYPHI, HAKTHI,
TEOpEeMbI Kypca INIaHUMETPUU

67

[ToBTOpeHue, o6o0IIeHNE U

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



https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP
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cUcTeMaTu3alus 3HaHU!

[ToBTOpEHME, 0000IICHNE 1
crucTeMaTu3alurs 3HaHW.

68 OcHoBHbIE GUTYPHI, (PAKTHI, I
TEOPEMBI Kypca INIaHUMETPHUU
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME




33



34

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

10 KUIACC

Kon
NMpOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbI CpeIHero 0011ero 00pa3oBaHusd

7

I'eomerpus

7.1

OHepI/IPOBaTL MNOHATHUAMMU: TOYKA, IIpsAMasd, IJIOCKOCTb

7.2

HpI/IMeHSITL AKCHOMBI CTCPECOMETPUU U CIICACTBUA U3 HUX IIPU PCIICHUN
reOMCTPHUUICCKUX 3alav

7.3

OHGpHpOBaTI) MOHATUAMU: MAPAJUICIIBHOCTE WM HNCPICHIAUKYIAPHOCTDH
MpsAMBIX U MJIOCKOCTEH

74

KnaccuduiupoBaTs B3aMHOE PacoOOKEHUE MPSIMBIX U IMJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTb MOHATUSAMU: JBYTPAaHHBIN Yroji, I'paHU JBYIPAaHHOIO YrIia,
peOpo ABYTpaHHOTO yrJia, JMHEHHBIN YroJl ABYITPaHHOI'O yIila, IpaaycHas
Mepa JBYTPaHHOIO yrja

7.6

OHCpHpOBaTB MOHATHUAMU. MHOT'OI'paHHUK, BBIHyKJ'ILIfI n HGBBIHYKHBIﬁ
MHOTI'OT'paHHUK, 3JICMCHTEI MHOT'OI'paHHUKaA, HpaBI/IJ'II)HI)II\/'I MHOT'OrpaHHUK

7.7

Pacrnio3HaBaTh OCHOBHBIE BHUJIbI MHOTOTPAaHHHMKOB (TMpamujia, MpuU3Ma,
IPSMOYTOJIbHBIN Mapasiesnenunes, Kyo)

7.8

KJ'IaCCI/I(I)I/II_II/IpOBaTb MHOTI'OI'PaHHUKH, BBI6I/Ipa$[ OCHOBaHMHA JJIA
KJ'IaCCI/I(I)I/IKaI_[I/II/I (BBIHyKJ'IBIe u HCBBIITYKJIBIC MHOT'OI'paHHUKH,
MNpaBUJIbHBIC  MHOI'OIPpaHHUKH, TIIPAMBIC W  HAKJIIOHHBIC  IIPU3MBI,
Hapannenennneﬂbl)

79

OnepupoBaTtb MOHATUSIMHU: CeKyIas IUIOCKOCT, CeueHue
MHOT'OTPaHHHKOB

7.10

OOBSACHATH  NPUHIUIBI  TOCTPOSHHS]  CEYEHWH  MHOTOTPAHHHUKOB,
HCIIONTB3YSI METOJT CJIE/IOB

7.11

CrpouTh ce4eHUs] MHOTOTPAaHHMKOB METOJOM  CJIEJOB, BBINOJIHSATD
(BBIHOCHBIE) TNIOCKHE YEPTEXU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD:
BU/J| CBEPXY, COOKY, CHU3Y

7.12

Pemrats 3aa4i Ha HAXOXACHUC TCOMETPHUICCKUX BCIUYHH I10 06pa3uaM
WK aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHBLIC AHAJIUTHUYCCKUC MCETOAbI IIpH
p€IICHUN CTAaHAAPTHBIX MATEMATUYCCKHUX 3aJa4 Ha BbIYHUCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMS TOUKaMH, OT TOUYKU O HpﬂMOﬁ, OT TOYKH 10
IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS ITPAMbIMUA

7.13

Pemarp 3amaun Ha HaX0XJI€HUE T€OMETPUUYECKUX BEIHMYHUH MO 0Opaslam
WIH aTOPUTMaM, MPUMEHSS W3BECTHBIC AHATUTUYCCKUE METOJIBI TPH
pElIeHNU CTaHAAPTHBIX MAaTeMaTUYEeCKUX 3aJad Ha BBIYHMCIICHHE YIIJIOB
MEXy CKpPEHIMBAIOUIMMUCS MPSAMBIMH, MEXIY MPSAMOM M IIOCKOCTbIO,
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MCKAY INIOCKOCTAMM, ABYI'PAHHBIX YITIOB

Bbruncnare 00bEMBI M IUIOIIAM MOBEPXHOCTEM MHOTOTPaHHUKOB
(mpusma, nmupamMuia) ¢ mpuMeHeHueM GopMyJl, BEIYUCIATH COOTHOIICHUS

7.14 < ..
MEXTY IUIOMIAJSIMU MOBEPXHOCTEH, 00BéMaMu MOA00OHBIX
MHOTOTPaHHUKOB
715 OrnepupoBaTh MOHATHSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCh U
: MJIOCKOCTh CHMMETPUH, LIEHTP, OCh H IJIOCKOCTh CAMMETPUU (PUTYPHI
W3Brekatb, mpeoOpa3oBbIBATh W HHTEPIPETUPOBATH HHPOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UTypax, TMPEACTABICHHYIO Ha
YepTeKax U pUCyHKaxX
[IpumeHsATh TeoMeTprudecKrue (HaKThl ISl PEHICHUS CTEPEOMETPUUSCKHUX
7.17 3a/1a4, MPEANoJaraloluX HECKOJIBKO IIAroB PEIICHUs, €CIIU YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B IBHOW (hopme
718 [IpuMeHATh MpOCTEHIIME MNPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-
’ KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 33124
719 [IpuBoauTE MpUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U
: JKW3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHATh MOMyYeHHBIC 3HAHUS HA MPAKTHKE: AaHAIM3UPOBATH PEAIbHBIC
CUTyallUd M TPUMCHSATh HM3YYCHHBIC TOHSATHUS B IMPOIECCE TOUCKA
peuieHust MaTeMaTU4YeCKU chopMyITUpPOBaHHOMN pOOJIEMBI,
7.20 MOJICJIUPOBATh PEAIbHBIC CUTYaIlMH Ha SI3bIKE T€OMETPUHU, MCCIIEIO0BATH
MMOCTPOEHHBIE MOJENIU C HCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATUU U
TeopeM, amnmapara aareOpbl, pemarbh MPaKTUYECKHe 3a/1a4u, CBSI3aHHBIC C
HAaXO0KJIEHUEM T'€OMETPUUYECKUX BEIUUYUH
11 KJIACC
Kona .
DOBEDSEMOLD IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
poBep 0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHEro 001ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpust
OrnepupoBaTh MOHATUSIMH: MIWJIMHIPHUYECKas: TOBEPXHOCTh, 00pa3yroIIne
6.1 MATUHIAPUYECKOW TMOBEPXHOCTH, IWJIMHJP, KOHUYECKas IMOBEPXHOCTD,
' oOpa3yromme KOHHYECKOW  TMOBEPXHOCTH, KOHYC, cdepudeckas
MTOBEPXHOCTH
6.2 Pacnio3naBath Tena BpamieHus (IUIMHAP, KOHYC, cdepa U map)
6.3 OOBsACHATH c1IOCOOBI OTYUEHUS TEJ BpallleHUs
64 KnaccudumupoBats B3anMHOE pacronokenue chepbl U MI0CKOCTH
OnepupoBaTh NMOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHME CErMEHTA,
6.5 BBICOTA CETMEHTa, IIApOBOM CJIOM, OCHOBAaHWE IIAPOBOTO CIIOS, BHICOTA
IAPOBOTO CJI0S, LIAPOBOU CEKTOP
66 Beruncnate 00BEMBI M IIOMAQAM TIOBEPXHOCTEH Ten  BpalleHUS,

reOMETPHUYECKUX TeJI C MPUMEHEHUEM (HOopMyIT
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6.7

OnepupoBaTh HOHATHSAMH: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy H
OTHMCAaHHBIN OKOJIO cepsl, cepa, BIUCAHHAs B MHOTOTPAHHUK HMJIH TEJO
BpallleHUs

6.8

BBIUMCIIATE  COOTHONICHHWS MEXKAY IUIOIIAIASMH  IMOBEPXHOCTEH M
00BpEMaMU ITOTOOHBIX TEN

6.9

N300paxkaTh u3yyaemble (QUTYpPHl OT PYKH M C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbIonHATE (BBIHOCHBIE) TUIOCKHME YEPTEKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUTYp: BHUI CBEpXYy, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHUs

6.11

W3Brekatb, MHTEPHIPETUPOBATH M IMPEOOPa30BBIBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIypax, MPEACTABICHHYIO Ha
YepTekKax U pUCyHKax

6.12

[TpumeHsTh reoMeTpudeckre (GakThl IJs PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANoJaraloluX HECKOJIbKO IIAaroB PEIICHMS, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopme

6.13

OnepupoBaTh OHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOTHATE JIEHCTBUSA CIIOKEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXXEHUSI BEKTOpa Ha YHCJIO, OOBSCHITH, KAKUMH CBOWCTBAMH OHHU
0o0J1agaroT

6.15

HpI/IMeHHTL IMMpaBUJIO ITapaJuICJICIUIICAA ITPU CIIOKCHHUU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJb BEKTOpA, paBCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOPA,
yroax MeExaAy BCEKTOpPaMW, CKaJIIpHOC  MMPOU3BCIACHUC BCKTOPOB,
KOJUIMHECAPHBIC 1 KOMIIAHAPHBIC BEKTOPBI

6.17

Haxoauts cymMMy BEKTOPOB U NPOU3BEACHHE BEKTOpA Ha YHUCIO, Yroi
MEX1y BEKTOpaMH, CKISIPHOE NTPOU3BEACHUE, PACKIIAIbIBATh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

33I[aBaTI) IIJIOCKOCTH YPAaBHCHHEM B }leKapTOBOﬁ CUCTEMEC KOOpANHAT

6.19

Pemate HpOCTeI\/'IIJ_II/Ie reoOMETpUICCKHUEC 3aa4i Ha  HOPHUMCHCHUC
BCKTOPHO-KOOPAUHATHOTO METO4a

6.20

Pemiate 3aga4d Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXO0XICHUC T'COMETPUUCCKUX BCJIIMYUH I10 o6pa3uaM WM aJiropurMam,
IMPUMCHAA HN3BCCTHBIC METOAbI pu peHICHUN CTaHAapTHBIX
MATEMAaTHYCCKUX 3a1a4

6.21

HpI/IMCHHTL HpOCTef/'IHlPIC OporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

HpI/IBO)lI/ITB IMPpUMEPbI MATEMATUYCCKUX 3aKOHOMCpHOCTeI>'I B IpUpoaAC U
JKHU3HHU, paClliO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATH TONydyeHHbIE 3HAHHUSA Ha TPaKTHKE: aHAIU3UPOBATH
peanbHBlE CHUTYallMM W TNPUMEHSATh W3YYCHHBIC TOHSATHS B IPOIECCEe
MOUCKAa pEIICHUS MaTeMaTH4ecKu C(HOPMYIHUPOBAHHON MPOOIIEMBI,
MOJIETTMPOBATh peajbHbIC CUTYyallMH Ha S3BIKE TEOMETPHH, HUCCIIEI0BATH
IIOCTPOCHHBIE MOJAETH C HCIIOJIIF30BAHUEM TI'€OMETPUYCCKUX IMOHATHH H
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TEOPEM, allrapara anre6pbl, peaTh NpaKTHYECKUEC 3aJa4u, CBA3aHHBIC C
HaXO0XIACHUEM I'COMCTPUICCKUX BCIINYNH
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IMPOBEPAEMBIE QJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAePKAHUS

I'eomerpus

7.1

OcHoBHble NOHATHS cTepeoMeTpud. Toduka, mpsimas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonatue 00  aKCMOMATMYECKOM  IIOCTPOCHHUH  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

7.2

B3zaumHoe  pacmonoxeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroInecs,
napajuiefibHble U CKpeluBaromuecs mnpsmblie. [lapannenbHOCTh TPSAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajljIesIbHbIE MpsIMbIE B  NPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSIMON M TUIOCKOCTU. YTIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YIOJI MEXKIY MpSMbBIMH B IPOCTPAHCTBE.
[TapanmnensHOCTh MIOCKOCTEH: MapasuleIbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
iockocreil. [Ipocrelinme mpocTpaHCcTBEHHBIE (DUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, mapasuiesenuies;, HOCTPOCHNUE CEUCHHI

7.3

[lepnieHAUKYIAPHOCTh MNPSAMOM M IUIOCKOCTH: IEPHNEHAMKYJISPHBIE NpPSAMbBIE B
IIPOCTPAHCTBE, MIPSMBIE MAPAJUICIIbHBIC U NEPIECHANKYJIAPHBIE K IITIOCKOCTH, IIPU3HAK
NEPIEHAUKYJIAPHOCTH MIPSMOM U IUIOCKOCTH, TEOPEMA O IPSIMOU MEPIIEHIUKYIIPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT MPsMON 10
IUIOCKOCTH, MPOEKIUs (GUIypbl Ha IUIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
IPU3HAK  MEPHNEHAUKYJSIPHOCTH  JIBYX  IIOcKocTel.  Teopema o  Tpéx
NEPIEHINKYIIIpax

7.4

[TonsiTHE MHOrOrpaHHHMKa, OCHOBHBIE 3JIEMEHTHl MHOTOIDAaHHUKA, BBIYKJIbIE H
HEBBIMYKJIblE MHOTOIPAaHHUKH, Pa3BEPTKa MHoOrorpaHHuka. [Ipusma: n-yronbHas
npu3Ma, TpaHU U OCHOBAHMSA MPU3MBI, MpsMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
MOJIHAs TOBEPXHOCTH Mpu3Mbl. [lapamienenunen, npsMOyroiabHbIN Mapaiesenumne]
u ero coiicta. [lupamuna: n-yronpHas nupamMujaa, FpaHd U1 OCHOBAHUE NTHPaMU/IbI,
OOKOBas U TMOJHAsI MOBEPXHOCTh MHUpPAMUbI, MPaBUIIbHAS U yCEUYE€HHAs MUpaMUJa.
OnemMeHTsl TpuU3Mbl W nUpaMuibl. [lpaBuiIbHBIE MHOTOIDAaHHUKH: IIOHATHE
NPaBWJIBHOTO MHOTOTpaHHMKA, MpaBUJbHAs NpuU3Ma M TMpaBUIIbHAS NHpaMuja,
NpaBUJIbHAS TPEYrojbHasi MUpaMuIa U MpaBUIbHBINA TeTpasip, kyo. [IpeacrasBnenue
0 TpPaBWIbHBIX MHOTOTPAHHUKAX: OKTadJp, NojAeKa’p U ukocadapyrue CedeHus
PU3MBbI U TUPAMHU/IBI

7.5

CI/IMMCTpI/IH B IPOCTPAHCTBEC!: CUMMCTpHUA  OTHOCHUTCIIBHO  TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTEI CUMMCTPUU B IMUpaMHUJax, MapajlICJICIUIICaax, MpaBUIbHbIX
MHOT'OI'paHHHUKaX

7.6

Bbruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrisl. [lnomansb
OOKOBOM TMOBEPXHOCTH W TIOJHON MOBEPXHOCTH NpSAMOM MPHU3MBI, IUIOIIA/Ib
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOI mpu3Mbl. [Lnomans 60koBoi
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MOBEPXHOCTU M MOBEPXHOCTU MPABUJIBHOW MNHpaMUIbl, TeOpeMa O IUIOHIaIn
yceuénHoii nupamuabl. [lonstie 06 06béme. OOBEM MUPaMUIBL, TPU3MBI

7.7

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXTY IIOMIAISIMH TOBEPXHOCTEH,
00BpEMaMU ITOOOHBIX TEN

11 KUIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yrolue NUINHAPUIECKON TTOBEPXHOCTH, OCh
MAJTUHAPUYECKONW MOBEPXHOCTU. L{uamHAp: ocHOBaHUS W OOKOBas MOBEPXHOCTD,
o0pa3yroias U och, IIOaAb OOKOBOW U MOJTHON MOBEPXHOCTH

6.2

Konnueckas moBepXHOCTh, 00pa3yrolne KOHMYECKOM MOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYeckoil moBepxHocTu. KoHyc: ocHOBaHMe W BepiuHa, 0Opasyromas U Och,
10Nk OOKOBOM W IOJIHOH TMOBEPXHOCTH. Y CEUYEHHBIH KOHYC: 0oOpasyromiue u
BBICOTA, OCHOBAHUS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, AnameTp, IIOMIAs ITOBEPXHOCTH chepbl. Bzanmuoe
pacmosioxeHue cepbl U IIIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe, IMIOoNaab

cepbl

6.4

N3o00pakeHue Te BpallieHust Ha TII0OCKOCTH. Pa3BEpTka IMUIMHpA U KOHYCa

6.5

KomOuHanuu Ten BpaleHUs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, ONHMCAaHHBIN
0KOJIO cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHUK, WIIH TEJIO BPALLICHUS

6.6

[Tonsitue 06 06béMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEME
OpSMOYTOJIBHOTO Mapaijenenunena u ciaeactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM mapa u miaona s chepsl

6.7

[Tonobueile Tema B mpocTtpaHcTBe.  COOTHOLIEHHS  MEXAy — IUIOLIaJsIMU
MOBEpXHOCTEH, 00bEMaMHU MOT0OHBIX TEN

6.8

Ceuenust nunuHApa (MapajijiesibHO M MEPIEeHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXOJAIIEe Yepe3 BepIINHY), CEYeHHUs I1apa

6.9

BekTop Ha miuockocTH M B mpocTpaHcTBe. CIIOKEHUWE W BBIYMTAHUE BEKTOPOB.
YMHOXkeEHHEe BEKTOpa Ha 4Mciio. Pa3noikeHne BeKkTopa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaM. IIpaBuno mapamtenenunena. Pemenue 3agad, CBSA3aHHBIX €
IIPUMEHEHHEM ITPaBUJI IEUCTBUI C BEKTOpaMH

6.10

[IpsamoyrosnbHasg cucremMa KOOpAWMHAT B mpocTpaHcTBe. KoopauHaThl BEKTOpA.

[Ipocrelime 3amayn B KOOpAMHATax. Yroa Mexay BekTopamu. CkalsipHoe
MIPOU3BE/ICHNE BEKTOPOB. BbIUMCIIEHHE YITIOB MEXAY NPSAMBIMU M IIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBII METOJT TP PELIEHUH T€OMETPUUYECKUX 3a]1a4
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ITPOBEPAEMBIE HA EI'S 10O MATEMATHUKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHMA OCHOBHOMU OBPA3OBATEJIbBHOU ITPOI'PAMMBbI CPEJHEI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpOBePsIEMOro
TpeOOBaHUA

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATaAM 0CBOECHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

Bnanenne meromamMuM J0Ka3aTeNbCTB, ANTOPUTMAMU pELICHMS 3a1ad;
yMeHue (GopMylIupoBaTh U OINEPUPOBATH IMOHATUSAMH: ONpEACIICHHUE,
aKCHOMa, TEOpeMa, CIEICTBHUE, CBOMCTBO, IIPU3HAK, IOKA3aTelbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKH; IPUMEHATh UX; YMEHHE (POPMYIUPOBATH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEPXKAECHUE, MPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MaTeMaTU4eCKOM WHAYKIIWH;
IIPOBOJUTH  JOKAa3aTEIbHBbIE PACCY)KAEHUA IIPU PEIICHUM 3alad,
OLICHUBATh  JIOTMYECKYH)  IPAaBHIBHOCTb  PACCYKICHHW;  yMEHHUE
ONEPUPOBATH ITOHATUSAMU: MHOXECTBO, IOJMHOKECTBO, OIEpPALIMM HAJ
MHOXECTBAMHU; YMEHHUE HCIIOIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar Juisl ONIMCAHUS PEAIbHBIX IIPOLIECCOB U SIBJIICHUN U IPU PELICHUN
3ajjad4, B TOM 4YHCI€ M3 JPYIHX Y4eOHBIX IPEIMETOB; YyMEHHE
OTIepHPOBATH MOHATHAMHU: Tpad, CBI3HBIN rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh M OIUCBIBaTh Ipadbl pa3InYHBIMU
croco0amu; UCIOJIb30BaTh Ipadbl IPU PEHICHNH 3a/1a4

VYMeHue onepupoBaTh MOHATUAMH: HAaTypaJbHOE YHUCIO, LEN0E YHCIIO,
CTENEHb C LEJIBIM MOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb
C pauMOHAIBHBIM  IIOKA3aTEJIEM, CTENEHb C  JEHCTBUTEIBHBIM
MoKasareneM, JiorapupM UUCIa, CHHYC, KOCHHYC M  TaHI€HC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK I10 MOAYNI0, PAalMOHAJIBHOE YHUCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXECTBA  HAaTypallbHbIX,  LIEJBIX,
pallMOHAIbHBIX, JECHCTBUTENBHBIX YHCEI; YMEHHME MCIIOIb30BaTh
MPU3HAKN JI€IMMOCTH, HaUMEHBIIMA OOIIMI JenuTeNbh U HauMEHbIee
oO1iee KpaTHOe, adropuT™ EBKiMIA MPH pelIeHuH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CUCTEMAMM  CUUCJICHMS;  YMEHHE
BBINOJIHATH BBIUMCIIEHUE 3HAYEHUH W MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTeNeHs MU M Jorapudmamu, MmpeoOdpa3oBaHUs IPOOHO-PAIMOHATIBHBIX
BBIPQXCHUI; YMEHHE ONEPUPOBATH NOHATUSAMHU: IOCIEN0BATENBHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeCKOHeYyHO yObIBaroIlas reoMeTpuYecKas IpOrpeccHs; yMEHHe
3aJ1aBaTh MOCJIEA0BATEIbLHOCTH, B TOM YHCIIE C TOMOUIBIO PEKYPPEHTHBIX
dopMyr; yMeHHE ONEpUpPOBaTh MOHATHAMU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOJLYJIb U apTyMEHT KOMILJIEKCHOTO
yhcna, (¢opMa 3amMcu KOMIUIEKCHBIX 4Hcenl (TeomeTpuyeckas,
TPUTOHOMETpHUYECKass W  anredpanyeckas); yMeTb POU3BOAUTH
apumeTnyeckue AEUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
IPUMEpPHl  HUCIOJb30BAaHUS  KOMIUIEKCHBIX  YHUCEN;  ONEpPUPOBaTh
NOHATHSIMU: MaTpuma 2xX2 u  3X3, onpeaenuTeslb  MaTPUIbI,
TEOMETPUYECKUI CMBICIT ONIPEACIUTEIS

YMeHue omnepupoBaTh MOHATHUSAMU: paAllMOHAJbHBIE, HUPPALOHAIbHBIE,




41

IOKa3aTesbHbIC, CTENEHHbIE, JOorapupMUUECKUe, TPUTOHOMETPUUECKUE
YPaBHEHHsS M HEPABEHCTBA, HUX CHCTEMBl; YMEHHE OIEPUPOBaTh
MOHATUSIMU: TOXKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTb
ypaBHeHHfI, HCpaBCHCTB MW CHUCTECM; YMCHUC PpCIIATh YpPAaBHCHMHA,
HEPABEHCTBA M CHCTEMBI C IOMOIUBIO Pa3jIMYHBIX IPUEMOB; peLIaTh
YpaBHCHHUA, HCPABCHCTBA MW CUCTCMbBI C IMApaMCTpOM; IIPUMCHATH
YPaBHEHHUs, HEPABEHCTBA, UX CHCTEMBI Ul PELICHUS MAaTeMaTHYECKUX
3aj71a4 U 3aj1a4d U3 pa3IMyHbIX 00JIacTe HAYKN U peasibHON )KU3HU

YMeHue omnepupoBaTh MNOHATUAMH: (YHKIUS, YETHOCTh (DYHKIIHH,
NEePUOANYHOCTh (YHKIIUH, OTPAHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
dbyHKIMH, SKCTpeMyM (YHKINU, HanOOJbIIee U HAaMMEHBIIIEe 3HAYCHHUS
(GYHKIIMM Ha MPOMEXKYTKE, HepepbIBHAS (PYHKIIHS, aCHMITOTHI Tpaduka
¢dbyHKIMH, TIEpBas ¥ BTOpas MPOU3BOAHAS (QYHKIUH, TEOMETPUUYECKUIA U
(U3UYECKUI CMBICI TIPOU3BOAHOW, TIEpBOOOpa3Has, ONpeaeaEHHBIN
MHTETpal, YMEHHE HaXOIUTh aCHUMOTOTHI Tpaduka (YHKIWH; yMEHHE
BBIYUCIIATh  MPOU3BOJHBIE CYMMBI, TIPOWU3BEIACHUS, YAaCTHOIO W
KOMITO3UIIUN (YHKIMH, HAXOJUTHh YPaBHEHHE KacaTelIbHOH K rpaduky
GYHKIIMM; YyMEHHE HAXOJIUTh IMPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIUN;
YMEHHE UCIOIb30BaTh MPOU3BOAHYIO IS HWCCIENOBaHUS (YHKIUH,
HAaXOJUTh HAWOONbIIME W HAaWMEHBIIME 3HAYCHUA (PYHKIMIA, CTPOUTH
rpadKu MHOTOWICHOB C HCIOJH30BAHWEM ammapara MaTeMaTHYeCKOTo
aHAJIN3a; MPUMEHATH IPOU3BOJHYIO JUIS HAXOXKIACHUS HaAWUIIy4llIero
peuieHuss B NMPUKIAIHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKHX W
bu3nyecKuX 3a7ayax; HaXOJIUTh TUIOMIAU U 00BEMBI (UTY C TTOMOIIBIO
WHTErpajia; MPUBOJIUTH MPHUMEPbl MAaTEMaTUYECKOIO0 MOJEIUPOBAHUS C
OMOMUIbIO T PepeHnabHbIX YpaBHEHUI

YMeHue onepupoBaTh MOHATHAMHU: Trpaduk (QyHKIUH, oOpaTHas
GyHKIMA, KOMOO3UIMS (QYHKIUHM, JuHeHHas (QyHKIUS, KBaJpaTHYHas
byHKLu, panyoHanbHast GbyHKIHS, CTETICHHAs byHKIHSA,
TPUTOHOMETpPHUYECKHE  (PYHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKLIMM, TOKa3aTelnbHas M Jorapudmuyeckas GYHKIUH; YMEHHE
CTpPOUTh TpaUKU H3YYEHHBIX (YHKIIMM, BBIIOJHATH MPEOOpa3oOBaHUS
rpadukoB (GyHKIUN, UCTIONB30BaTh TpadUKH JJIs U3YUEHHs POLIECCOB U
3aBHCUMOCTEH, TIPU PEIICHUH 3a7ad U3 APYrUX YIeOHBIX MPEIMETOB H
3a7iau U3 peabHON JKU3HU; BBIpaXKaTh (JOpMyJIaMH 3aBUCUMOCTH MEXTY
BEIMYMHAMH; WCIIOJNB30BaTh CBOMCTBA W Tpauku (QYHKIUH Is
peleHus ypaBHEeHUH, HEPABEHCTB M 3ajlay C IapameTpaMu; U300pakaTh
Ha KOOpPAMHATHOM IIIOCKOCTM MHOXECTBA pEUNICHUH YpaBHEHUH,
HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a7aydl pa3HbIX TUIOB (B TOM YHMCIE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JBHXKEHHE, padoTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3371a4l U3 00JIaCTH YNPABJICHUS JUUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA U MX
CUCTEMBI IO YCJIOBHIO 33Jaud, MCCIEAOBATH IOJIYYEHHOE PEUICHHE U
OLIEHUBAaTh IPaBIONOAOOHOCTh DPE3YJIbTATOB; YMEHHE MOJAEIUPOBATh
pEaIbHBIC CHUTyallUM Ha A3BIKC MAaTEMAaTHUKH; COCTABIIATH BBIPAXKCHUS,




42

YpaBHEHMsI, HEpPABEHCTBA M MX CHUCTEMbl IO YCJIOBHIO 33JlauH,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEIM C MCIIOJB30BaHMEM  arapara
anredpbl, THTEPIPETUPOBATD MOJIYYEHHBIH pe3yIbTaT

VYMeHue onepupoBaTh MOHATUAMU: CpeiHee apu(MeTHdecKoe, MeuaHa,
HauOoJiplllee M HAuWMEHblIee 3HA4YeHUs, pasMmax, JuUcIepcHs,
CTaHJAPTHOE OTKJIOHCHHE YHUCIOBOrO HabOpa; yMEHHUE W3BIECKaTh,
MHTEPIPETUPOBATh HMH(OpPMALMIO, IMPEACTaBICHHYI0 B TalOnMLax, Ha
auarpaMmax, rpaukax, OTpaskarollyro CBOWCTBA pealbHBIX MPOLIECCOB U
SBJICHUH; MPECTABIIATh HHPOPMALIHUIO C IIOMOLIbIO TAaOIMIL U UArpaMM;
HUCCIICA0BATh CTATUCTHYCCKUC OAHHBLIC, B TOM YHUCIC C NPHUMCHCHHCM
rpaMuecKuX  METOJOB U  JJIEKTPOHHBIX  CPEACTB; rpaduyecku
UCCIIEI0OBaTh COBMECTHBIE HAONIONEHHS C IIOMOLIBI JUarpamm
paccenBaHus U JMHEHHOM perpeccuun

YMeHue omnepupoBaTh MOHATHSAMHU: CIyYallHBIA ONBIT M CIy4aiHoe
COOBITHE, BEPOSTHOCTb CIy4yallHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TIpaUUYeCKUX METOIOB; NPUMEHSTH
(GOopMyNbl CIIOKEHUS] M YMHOXEHHs BEpOSATHOCTEH, (hopMyiny MosiHON
BEpOSTHOCTH, (hopmyny bepHymmm, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATh BEPOATHOCTH PpEAIbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
NOHATUSMH: CIIydaiiHas BEJNWYHMHA, paCIpeleleHue BEpPOSTHOCTEH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMCIEpCUss M CTaHJapTHOE OTKIOHEHHE
ClydaiiHOW BeNWYWHBI, (QYHKIUW PACIpENeNeHuss W  IJIOTHOCTH
PaBHOMEpPHOTO, IOKAa3aTeNbHOIO W HOPMAJIBHOTO  paclpeieleHui;
YMEHHE HWCHOJb30BaTh CBOWCTBA W3YYEHHBIX PpACIPENCICHUN U1
pelIeHus 3ajad; 3HAKOMCTBO C MOHATUSIMH: 3aKOH OOJIBIIMX YHCel,
METO/IBI BBHIOOPOYHBIX HCCIEIOBAHUI; YMEHHE TPHBOJUTH IPUMEPHI
NPOSIBJIEHUS] 3aKOHA OOJIBIIMX YHUCENT B MPUPOIHBIX M OOLIECTBEHHBIX
SBIICHHUSX; YMEHHE ONEPUPOBATh MOHATUSIMH: COYETaHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
PUMEHATh KOMOMHATOPHBIE (DAKTHI U PACCYKICHUS NSl pEIICHHS 33/1a4;
OLIEHUBATh BEPOSATHOCTH  pEabHBIX  COOBITHIA; COCTaBJISATh
BEPOSITHOCTHYIO MOJI€SIb M HHTEPIPETUPOBATh NOJTYYECHHBIH pe3ynbTaT

VYMeHue onepupoBaTh TMOHATUSAMHU: TOYKa, MpsiMas, IIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BeJWYMHA YIJa, I[UIOCKHH yrodi,
JBYIpaHHBIA yroj, TPEXTPaHHBIM YroJl, CKpEIIUBAIOIIMECS TpsSMBIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroiu
MEXY NPAMBIMH, YIOJ MEXKIY HpPSIMOW U IUIOCKOCTBIO, YrOJd MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSTHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEXAY IIJIOCKOCTSIMU; YMEHHUE HCII0JIb30BATh MPU
pelIeHnn 3a1a4 u3ydeHHble (aKThl U TEOpPEeMbl IUIAHUMETPHUH; YMEHHUE
OLIGHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEr0 MHpA;  CTPOUTH
MaTeMaTHYeCKUe MOJEIU C IOMOIIbI0 T€OMETPHUYECKHX TOHATUI U
BEJIMYMH, pElIaTh CBA3aHHbIE C HUMU MPAKTUYECKUE 3a/1a4H

10

YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUIYpHI, 00BEM (UTYDBI,
MHOT'OI'PAHHMK, IPAaBWIBHBIA MHOTOI'PDAaHHUK, CEUEHHE MHOIOTPaHHUKA,
KyO, mapajuienenumnen, npu3Ma, NUpamuaa, (QuUrypa U IOBEPXHOCTh
BpallleHHs, LWIMHAP, KOHYC, 1map, chepa, miuomians chepsl, MIoMAIb
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MOBEPXHOCTU MUPAMUJIBI, MPHU3MBI, KOHYyca, HWIHHIpa, 00bEM KyoOa,
MPSAMOYTOJIBHOTO Napajuienenuneaa, nupamMuibl, MPU3MBL, UIMHJPA,
KOHyca, I1apa, pa3BEPTKA MOBEPXHOCTH, CEYEHUs KOHyca U LIUIUHAPA,
NapajuyieJbHblE OCH WM OCHOBAaHUIO, CEUEHUE 1Iapa, ILJIOCKOCTh,
Kacaromasicsi cepsl, IUIMHIPA, KOHYCa; yMEHHE CTPOUTH CEuCHHE
MHOTOTpaHHHUKa, N300pakaTb MHOTOTPAHHUKH, (UTYPHI U MOBEPXHOCTH
BpalllEHUs], UX CEUEHUS], B TOM YHUCIIE C IOMOLIBIO AIEKTPOHHBIX CPE/CTB;
YMEHHE NMPUMEHATh CBOMCTBA Fr€OMETPUUECKUX (DUTYP, CAMOCTOSITEIHLHO
(bopMyIHpOBaThH OINpENEIeHUs] U3y4aeMbIX (UTYp, BBIABUTATh TUIIOTE3bI
O CBOMCTBaxX M MpU3HAKAX TeoMeTpuyeckux (uryp, o00CHOBBIBATH MU
ONpoBepraTh MX; YMEHHE TPOBOAMWTH KIACCHPHUKAIHUIO (GUTYp IO
pa3IMYHBIM MPHU3HAKaM, BBIMOJIHATH HEOOXOAMMBIC TOTOIHUTEIbHBIC
MIOCTPOCHUS

11

VYMeHue omnepupoBaTh IOHATHUSAMM: JBH)KEHHE B IPOCTPAHCTBE,
napaielibHblii epeHOC, CUMMETPUs Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MMOA0OHsA, TOAOOHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (UIYpBl, B TOM YHUCIIE B MPUPOJE,
HCKYCCTBE, apXMUTEKTYpE; HCIIOJIb30BATh IE€OMETPUUYECKHUE OTHOIICHHUS
OpU pPEUIeHWH 3a/ad; HaXOAUTh T€OMETPUYECKHE BEIMYUHBI ([UIMHA,
yroJs, IJIOmaab, OOBEM) MHpH pELIEHUH 3aJad U3 JAPYTruxX Y4eOHBIX
IPEIMETOB U U3 PeaJbHOMN JKU3HU; YMEHHE BBIUUCIATH T€OMETPUUYECKHE
BEIIMYUHBI (JUIMHA, YTOJ, IUIONIaAb, OOBEM, IJIOMIAAh IMOBEPXHOCTH),
UCMONB3Yysl U3ydeHHbIE (OPMYJIBI MU METOJbl, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTU NMUPAMU/bI, IPU3MBI, KOHYCA, IIWINHIPA, IIIOMAAL chEephl;
00BbEM Ky0a, MPSAMOYToJIbHOTO Mapajiesienunesia, MupaMubl, MPU3MBbI,
HWIMHIpa, KOHyca, IIapa; yYMEHHE HAaXOJWTh OTHOUIEHHE OO0OBEMOB
oJJ00HBIX pUryp

12

YMeHue onepupoBaTh MOHATUAMU: NIPAMOYTOJIbHASI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPJIMHATHl TOYKH, KOOPJIMHATBl BEKTOpa, CyMMa BEKTOpOB,
NPOM3BEACHUE BEKTOpPAa Ha YHUCIIO, PA3JIOKEHHE BeKTopa Mo Oasucy,
CKaJIIpHOE TIPOM3BEIECHUE, BEKTOPHOE IIPOM3BEICHUE, YIol MEKIY
BEKTOPAMM; YMEHHUE HCIOJb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL peuleHHs] TEOMEeTPUYECKHX 3aJad W 3aJad JApYyrux y4deOHBIX
IIPEIMETOB

13

YMmeHue BbIOMpaTh TMOAXOMAIIMHA METOA JJIsl PpEIIeHUs 3aJauu;
IIOHUMAHNE 3HAYMMOCTM MAaTEMaTUKH B W3YYEHHHM MPUPOJIHBIX U
OOIIECTBEHHBIX IPOLECCOB M  SBICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHUE NPHUBOJIUTH
IIpUMEPBl  MAaTE€MaTUYECKUX OTKPBITMM POCCUMCKOM UM  MHUPOBOH
MaTEMaTU4YECKON HAyKU
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IHHEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbIX HA EI'D 11O

MATEMATHUKE
Kox IIpoBepsieMblii 3J1eMeHT COIePKAHMS
1 Uucna 1 BeIYUCIICHUS
1.1 Harypanbnble u nesnble yncna. [IpusHaku 1eIMMOCTH LEIbIX YHCET
12 Pamonanbupie  umcna. OOBIKHOBEHHBIE M JIECATHYHBIC JpOOW, MPOLEHTHI,
’ OeCKOHEeUHbIE IEPUOUUECKUE IPOOH
13 Apudmernaeckuit KOpEHE HaTypaJdbHOU cTereHu. JlelicTBus ¢ apudMeTnaecKkuMu
KOPHSIMHU HaTypajIbHOU CTEIIEHU
Crenens ¢ 1enbiM nokaszareneM. CTeneHb ¢ pallMOHAIbHBIM MoKa3aTeneM. CBoiicTBa
L4 CTEIEHU
15 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHUHBIC U HATYPAIBbHBIC JTOTAPU(PMBI
JlelicTBUTENbHBIE 4YWCIA.  APUPMETHYCCKHE ONepalii  C  JICHCTBUTEIBHBIMU
1.7 yucaamu. [IpubnnxéHHble BEIUMCICHNS, IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BhIYUCIICHUN
1.8 [IpeobOpazoBanme BoIpaskeHUN
1.9 KommiekcHsble uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 Lenbie 1 1poOHO-palMOHATIbHBIE YPAaBHEHUS
2.2 HppaunoHaibHble ypaBHEHUS
23 TpuronomeTpudeckue ypaBHEHHUs
24 IToka3zarenbHble U JorapuMUUecKue ypaBHEHUs
2.5 Lenbie 1 1poOHO-palOHAIEHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEpaBEHCTBA
2.7 [TokazaTenpHBIC U JIOTapUPMUIECKHE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HEpaBeHCTBA
29 CucTeMsl M COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuna cuctemMsl TMHENHBIX ypaBHEHHN. ONpeaenuTelb MaTpPHLIbI
3 OyHKIUH U TpadhuKu
31 OyHKIWA, C{IOCO6LI 3a/1anust ¢byakun. ['paduk pynkuuu. BzanmHo oOpaTHBIE
' ¢bynakuu. YétHble u Heu€THbIe pyHKuMU. [lepuoanueckue GpyHKIUU
OO6nacTh ompezeneHuss W MHOXECTBO 3HaueHU ¢yHkiuu. Hymu ¢QyHKum.
39 [IpoMexyTkH  3HAKONMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIIHH.
' MaxkcumymMbl U MUHUMYMBI (QyHKiuu. HauGosbinee M HauMeHbIEe 3HAUYCHHE
(G YHKIIMH Ha IPOMEKYTKE
3.3 CrenenHas (GyHKIMS C HATypalbHBIM M II€JbIM TOoKazaTenem. EE cBolicTBa u
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rpaduk. CBoiicTBa 1 rpauK KOPHS 71-0 CTETIEHH

34 Tpuronomerpuueckre GpyHKIUHN, UX CBOUCTBA U TPadUKU
3.5 [TokazaTenbHas u Jorapudmudeckas GyHKIIMH, UX CBOMCTBA U TpadUKH
36 Toukn paspeiBa. AcumnTorel TpadukoB ¢ynkuuii. CoiictBa  (yHKUUH,
HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHHsI TTOCIIEAOBATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpruueckas nporpeccuu. @opmMyiia cI0KHBIX TPOLIEHTOB
4 Hauana marematudeckoro anaumsa
4.1 [TpousBoanas Gpynkuu. [Ipon3BoIHBIC 371€MEHTAPHBIX (DYHKIIUIA
[IpumeHeHne MPOU3BOMHOM K HCCIAENOBAaHUIO (YHKIHI HAa MOHOTOHHOCTh U
4.2 SKCTpeMyMbl. Haxoxaenne HanOOJBIIEr0 U HAMMEHBIIETO 3HAYCHUS (DYHKIMH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTerpan
5 MHoXxecTBa U JIOTUKA
5.1 MHoOkecTBO, Ollepali HaJl MHOKeCTBaMHU. J{lnarpammel Dinepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTucTHKa
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B ITPOCTPAHCTBE
7.3 MHororpaHHUKI
74 Tena 1 MOBEPXHOCTU BpalICHUS
7.5 KoopauHaTs! 1 BEKTOPBI
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