AHHOTAIIUS K PABOYEN ITIPOTPAMME

HasBanue yuebHOr0 mpeamera

I"'eomeTtpus, 10-11 kmacc, 6a30BbIH ypOBEHb

Hopmartushnas 6a3a

o ®enepanbHbiii 3akoHa OT 29.12.2012 No 273-
@3 «O06 obpazoBanuu B Poccuiickoit deneparymy;

e TpuKa3za MHUHNpOCBEIIECHUS Poccun oT
22.03.2021 Ne 115«006 yrBepxaenun Ilopsaka
OpraHu3allid U OCYIIECTBICHUS 00pa3oBaTENbHOMN
JEATEeNIbHOCTU 10 OCHOBHBIM 00111€00pa30oBaTEIbHBIM
nporpaMMaM  — o0Opa3oBaTelbHBIM  IporpaMMam
HAYaJIbHOTO OOIIEero, OCHOBHOTO OOIIET0 M CPEeTHETOo
o01rero oOpa3oBaHUsY;

e 1mpuka3a MuHnpocsemienuss  Poccun ot
18.05.2023 Ne 371 «O6 yTBepkaeHuH ¢eaepaibHOn
00pa3oBaTeNIbHOW MPOTPaMMBbl  CPEIHET0  00IIero
obpazoBanus» (nanee — ®OIT COO);

e yctaB MBOY «COIII Ne 60 wum. repoes
Kypckoii OuTBBI»;

e mporpamma Bocnutanud MBOY «Cpennss
obmeoOpazoBaTenpHas mkoida Ne 60 WMEHH TepoeB
Kypckoii 6uTBbI»;

e TIOJOXKEHHE 0  ¢opMmMax,  HEPUOJAUYHOCTH,
MOPSIIKE  TEKYIIETO KOHTPOJIA YCIEBA€MOCTH W
MIPOMEKYTOYHOH aTTecTanuu oOydaronuxcs B MbOY
«COHI Ne 60 um. repoeB Kypckoil OUTBBI.

Henn

[enbro peanuzany OCHOBHOM 00pa3oBaTeIbHOM
MPOrpaMMBbI CPEHETO 0011ero 00pa3oBaHUs 110
y4eOHOMY NIPEIMETY «T€OMETPHS» SIBISETCS YCBOCHUE
coJiep KaHUs y4eOHOTO MpeIMeTa KTeOMETPUS» U
JOCTH)KEHUE 00YJaIONMMHUCS PE3YIbTaTOB U3yUEHHUS B
COOTBETCTBUU C TPeOOBAHUSIMHU, YCTAHOBICHHBIMU
®denepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/JIapTOM CpeIHero o01Iero oopa3oBaHus 1
OCHOBHOI1 00pa30BaTeIbHON MPOrPaMMOI CpEHETO
001ero oopa3oBaHus 00pa30BaTEIHLHOM OPraHU3alllH.

3amaun

- opmupoBaHue MpeCTaBICHUN O MAaTEMATHKE, KaK
YHUBEPCAJIBLHOM SI3bIKa HAYKH, CPEJICTBE
MOJICTTUPOBAHUS SBJICHUI U TIPOIECCOB, 00 UACSIX U
METOJIaX MaTEMaTUKU;

- pa3BUTHE JIOTHYECKOTO MBIIUICHHUS,
MIPOCTPAHCTBEHHOT'O BOOOPAKECHH S, AITOPUTMUYECKON
KYJbTYpPbI, KpUTUIHOCTHU MBIIIIICHUS HA YPOBHE,
HEO0OXOAUMOM 1711 00YUYEHUS B BBICIICH IIKOJIE 110
COOTBETCTBYIOIEH CIIEUATIbHOCTH, B OyayIien
npodeccuoHaNbHON NeATETLHOCTH;

- OBJIaJICHUE MAaTEeMAaTUYECKUMU 3HAHUSIMU U
YMEHHUSIMH, HCOOXOIUMBIMH B ITOBCEIHCBHON KH3HHU,
JUTSI U3yUYEHUS IIKOJIBHBIX €CTeCTBEHHOHAYYHBIX
JTVCUUTIINH Ha yTrayOJIeHHOM YPOBHE, IS OJTYYCHUS
o0Opa3oBaHus B 00J1aCTAX, HE TPEOYIOMIMX




yrayOJIeHHON MaTeMaTHYeCKOW OJArOTOBKY;

- BOCIIUTaHHUE CPEACTBAMH MAaTEMATHKHU KyJIBTYPBI
JUYHOCTH: OTHOLIEHUS K MAaTEMAaTUKE KaK 4acTH
00111e4YesI0BEYECKOM KyJIbTYphl: 3HAKOMCTBO C
UCTOPUEH pa3BUTHUSA MATEMATHKH, DBOJIOLIUEH
MaTEMaTUYECKHUX UIEH, TOHUMaHU 3HaYMMOCTH
MaTEeMaTHKH JIJIsl OOLIECTBEHHOTO ITporpecca.

O0BeM yacoB Ha pean3aluio
HPOrpaMMBI 110 TOJIaM 00y4eHHUS

Ha u3ydenune anreOpbl 1 HaYaJI MATEMATHYECKOTO
aHanu3a (0a30BbIN ypoBeHb) oTBOIUTCS 136 yacoB: B
10 xacce — 68 gacos (2 gaca B Heneno), B 11 kmacce
— 34 gaca (1 yac B HeIeMIO).

(DOpMLI KOHTPOJII OCBOCHUSA

10 knacc
- KoHTpoabHbIE paboThI - 5
- [IpakTraeckue padbotsl - 0
11 xnacc
- KonrponbHbie paboThI - 3
- [Ipaktuyeckue padotsl - 0

DneKTpOHHBbIE 00pa30BaTEIIbHbIE
pecypcesl

https://resh.edu.ru/

http://fcior.edu.ru/
ttps://videouroki.net/projects/2/index.php?id=geom10
https://uchi.ru/teachers/migration




MYHUIUITAJIBHOE BIOJDKETHOE OBIIEOBPASOBATEJIbHOE YUPEXEHUE
«CPEIHAA OBIIEOBPA3OBATEJIBHASA HIKOJIA Ne60 UMEHU I'EPOEB KYPCKOU

BUTBbI»

[MPUHATA

Pemenrem neaaroru4eckoro coBeTa
MBOY «COIIINe 60 wum. repoes
Kypckoit OuTBbD)

[TpoTokon Ne8 ot 26.05.2025 r.

YTBEPXIEHA
npukazoM MBbOY «COILNe 60

uM. repoeB Kypckoit OuTBbD»
oT 26.05.2025 1. Ne On

OOKYMEHT MnoaricAH
SNEKTPOHHOW Moarincbro

Ceprudcbmkar:
O0ES444EBE4C1D9042AFF7744AC68E350B
Bnapgeneuw: Yypunosa Onera JlleonnaosHa
Oencteutened: ¢ 11.07.2024 ao 04.10.2025

PABOYA ITPOTPAMMA
110 TEOMCTPHH
10-11 xmaccor
(6a30BbIN YPOBEHbD)

CocTaBUTEND:
JAmvutpuesa E.A.,
YUYUTEJIb MATEMaTUKHU

Kypck — 2025




HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 TeOMETpUM Ha YPOBHE CpeaHero obuiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE:

* @enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O0 o00pa3oBaHuu B
Poccuiickon ®enepanuny;

» npukaza MunnpocsemeHuss Poccun ot 22.03.2021 Ne 115 «O06 yTBepxkaeHUU
[Topsinka opraHu3aluu M OCYLIECTBICHUS OOpa30BaTEIbHON AESTEIBHOCTU IO
OCHOBHBIM  00I1I€00pa30BaTEeIbHBIM  TporpaMmMaM  —  00pa3oBaTelIbHBIM
nporpaMMaM HayajbHOrO0 OOIIEro, OCHOBHOTO OOIIEro M CPEeAHEro OOIIero
00pa3oBaHUN;

» npukaza Munnpocsemenuss Poccun ot 18.05.2023 Ne 371 «OO0 yTBepxkacHUU
dbenepanbHOl 00pa30BaTENBHON MPOTPAMMBI CPETHETO OOIIEero 00pa3oBaHU)
(manee — ®OIT COO);

* Ycraa MBOY «COIII Ne 60 um. repoeB Kypckoii OUTBbI»;

* [Iporpamma Bocnutanust MBOY «Cpennsisi o0meoOpa3zoBarenbHas mikoia Ne6(
uMeHu repoeB Kypckoit OUTBEBD)

* ToJIOKEeHHST O (opmax, MEPUOAMYHOCTH, TOPAJIKE TEKYIIEr0 KOHTPOJIS
yCIIEBAEMOCTH M MPOMEXKYTOUHOU aTTectanuu ooydaromuxcs B MbBOY «COII Ne
60 uM. repoeB Kypckoit OUTBBD».

Pabouast mporpamma yueOHoro kypca «I'eomerpusi» 0a30BOro ypoBHS Jis
obyuarommxcst 10 —11 kimaccoB paspaboraHa Ha ocHoBe DenepaibHOTO
rocyJapCTBEHHOTO 00pa30BaTEIBHOIO CTaHApPTa CPEIHETr0 OO0IIero oOpa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MNPEABIBISEMBIX K
MaTeMaTU4YeCKOMY OOpa30BaHMIO, M TPAJULMA POCCUUCKOTO 00pa3oBaHUSL.
Peanuzanus nporpamMmbl 00ecrieunBaeT OBIAJACHUE KIIOYEBBIMU KOMIIETEHUIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUISI CAaMOPAa3BUTHS M HEMPEPHIBHOTO 0O0pa30BaHUS,
LIEJIOCTHOCTh OOILIEKYJIBTYPHOT0, JUYHOCTHOTO M T03HABATEJIbHOI'O Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp ydeOHOro Kypca TeOMETpUU Ha YpPOBHE CpPETHEro OOIIero
oOpa3zoBaHusi OOYCJIOBJIEHAa MPAKTUYECKOW 3HAYMMOCTBbIO METAlpPEAMETHBIX U
PEIMETHBIX PE3YJIbTAaTOB OOYYEHHS T'€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTHs oOydaromuxcs, GOpMHUpPOBaHUS (PYHKIIMOHAIBHOW MaTeMaTH4YeCKOM
IPaMOTHOCTH, U3YUYCHHUS JAPYTUX yU4eOHBIX AUCHMILTUH. Pa3Butue y oOyuarommxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U MPOUCXOXKIECHUH T€OMETPUYECKHUX
a0CTpakIuii, COOTHOUIEHUH pPEATbHOTO W HJICAJBHOT0, XapaKTepe OTpaxeHUs
MaTeMaTUYECKOW HAYKOW SBJIEHWWA M TMPOLECCOB pPEAIBHOTO MHUpPa, MECTE
Tr€OMETPUHU B CHUCTEME HAYK M POJIA MATEMATHYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS



yUYaIlUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJanTalii B
COBPEMEHHOM OOIIECTBE.

['eomerpus sBasieTcs OAHUM K3 0a30BBIX NPEIMETOB Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEeYMBAET BO3MOXHOCTh M3y4Y€HHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOU HAMPABIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlormdeckoe MbINUIeHHE, (OopMHpyeMOe TpU H3YUYEHHH OO0YyYarOUMMHCS
MOHSATUHWHBIX OCHOB T€OMETPHUH M TIOCTPOCHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ peIeHUs T'e€OMETPUUYECKUX 3aj7ady, YMEHHE BBIJIBUTaTh M OINPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCHOIB3YIOTCS NpPU PEHICHUU 3aJlad €CTECTBEHHO-
Hay4YHOTO [UKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsaX AesATeNbHOCTH yenoBeka. OpUeHTalusl 4YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOrO ObITHS, (opMma
OTPaXXEHUS OKPYXKAIOIIETO MHUPA, YCIOBHE YCIEIIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusl  JI€UCTBUTENBHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OO0BEIMHSIET pa3Hble BUIAbl Y4eOHOM U TPYAOBOW JESATENbHOCTH,
ABJISIETCSI OAHUM M3 MPOPECCHOHAIBHO BaXKHBIX KA4yeCTB, MOATOMY aKTyallbHA
3amaya (QOpMUPOBAHUS Yy OOYYAIOUIUMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHHS] — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTHYECKOU JEATeTLHOCTH 0 MHOTHM HAIPABIICHHUSIM.

Ilens ocBoeHusi mporpamMmbl ydeOHOro kypca «l'eomerpusi» Ha 06azoBOM
ypoBHE 0OyueHus — 00ImeoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaromuxcst  yepe3  o0ecrnedeHue  BO3MOXXKHOCTM  NPUOOPETEHHS U
WCIIOJIb30BAHUSI CHUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUW U JEUCTBUM,
crnenu(@UUHbIX TEOMETPUH, BO3MOKHOCTH YCIICIIHOTO MPOAOIIKEHUSI 00pa3oBaHuUs
0 CTICIIMAIIBHOCTSAM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOI30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpuud Ha 0a30BOM YypOBHE IMpeAHA3HAu€Ha IS
00yJaronuxcsi CpeIHel MIKOJIbI, He WCIBITHIBABIINX 3HAYMTEIIBHBIX 3aTPYIHCHUN
Ha YpOBHE OCHOBHOTro 001ero odpa3zoBanus. Takum oOpazoM, oOyuaroniuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME€ MaTEMaTUYECKHUE YMEHHS, CBSI3aHHbBIC
co crnenupuKOd TEOMETPUM U HEOOXOAUMBIE ISl JKU3HH B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, oHM MMEIT BO3MOXHOCTh M3YUYHTh T'€OMETPHUIO Ooliee
riyOOKO, €CIM B JaJIbHEWIEM BO3HUKHET HEO0OXOAMMOCTh B T€OMETPHUYECKHUX
3HaHUSIX B MPO(EeCCUOHATBHOU EeATeTbHOCTH.

JlocTHKEeHHEe 1EeIM OCBOCHUS MPOrpaMMbl OOECIEeUMBAETCS pPELICHHEM
COOTBETCTBYIOIIMX 3anay. [lpuopuTeTHBIMU 3ajJlayaMud  OCBOCHHSI  Kypca
«I"eomerpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax siBistOTCS:

e (opmupoBaHue mnpeACTaBIEHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KyJbTYpbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAFOIIMM MUPOM;



e (opMupOBaHHE MPEACTABICHUS O MHOTOTPAaHHHMKAX W TellaX BpALICHUS
KaK O BOXHEHIINX MaTEMaTHUYECKUX MOJEINAX, MO3BOJISIONIUX OMUCHIBATH
¥ U3y4aTh pa3HbIC SBJICHHS OKPYKAIOLIETO MHUPA;

e (opMHpOBaHME YMEHMsI pacllO3HAaBaTb Ha YepTekax, MOJEISIX U B
peaJlbHOM MUpPE MHOTOTPAaHHHUKH U TeJa BpallCHMUS;

e OBJIAJICHUE METOJIaMHU PEIICHUS 33/a4 Ha MOCTPOSHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX PUIYD;

e (opMHpOBaHME YMEHHUS ONEPUPOBATb OCHOBHBIMH IOHATHUSMHU O
MHOTOTpaHHHUKAX U TeJIax BPALEHUS U UX OCHOBHBIMU CBOICTBaMH;

e OBJIAJICHUE  QJITOPUTMAMH  DEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
dopMupoBaHre yMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /eHHUsl B XOJE PEIICHUS CTEPEOMETPUUECKHUX 3aJad U 3ajad C
IPAKTUYECKUM CO/ICPKAHUEM;

e Da3BUTUE  UHTECIJICKTyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEM
oOydJaromuxcsi, TO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIbCKUX
YMEHHH, KPUTUIHOCTH MBITIICHUS;

e (opmupoBanue byHKIIMOHATBHON rPaMOTHOCTH, pEIEBAHTHOM
F€OMETPUM: YMEHHE pacro3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
MOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEaNbHBIX >KU3HEHHBIX
CUTYyallUsX W TMPU U3YYCHUH APYTHUX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIMpoBaTh HX Ha S3bIKE
T€OMETPHUH U CO3/1aBaTh F€OMETPUUYECKHE MOJIEH, IPUMEHSATh OCBOCHHBIH
TeOMETPUUECKUN ammapar sl PEHICHHs] MPAKTUKO-OPHEHTHPOBAHHBIX
3a71a4, MHTEPIPETUPOBATH U OIICHUBATH MMOTYYCHHBIC PE3YIIbTATHI.

OTnUUYUTENBHON OCOOEHHOCTBIO MPOrPaMMBbl SBIISETCS BKIIOYEHHE B KypC
CTEpEOMETpUU B Hayaje €ro u3y4YeHWUs 3a7ad, pelIlaeMblX Ha YpOBHE
MHTYUTHBHOT'O MMO3HAHUS, U ONpeAeNEHHBIM 00pa3oM OpraHu3oBaHHas padoTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKaHHE WHTYUTUBHBIX MPOIECCOB, MOTUBHPYET K
JaJlbHENUIeMy U3YYEHUIO NTPEAMETA.

[Ipennourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHS, TO
€CTh TEOPETHUECKUE 3HAHMS MMEIOT B CBOSH OCHOBE UyBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON NeATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yyalmxcs B Kypce CTEpPEeOMETpUM MPOBOAUTCSA 3a CYET pElIeHUs 3aJad Ha
CO3/IaHHME  TPOCTPAHCTBEHHBIX 00pa3oB W  3agad Ha  ONEpPUPOBaHUE
IPOCTPAaHCTBEHHbIMU 00pazamu. Co3naHue oOpa3a MPOBOJUTCA C OMOPOM Ha
HaTJSIHOCTh, a OINEpPUpPOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HarJIsJHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 UCXOIHOTO COEpKAHUSI.



OcHOBHBIE cofepkaTenbHble TUHUKU Kypca «l'eomerpun» B 10-11 kmaccax:
«MmuororpanHukmn», «IIpsMble 1 IIIOCKOCTH B NMPOCTpaHCTBE», «Tena BpameHus»,
«BeKTOpBI U KOOPIWHATHI B ITPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUUECKUX YMEHUN
pacupenensercs HE TOJIBKO II0 COJEpXKATENIbHBIM JIMHUSAM, HO W IIO TOAaM
o0y4eHHUsl Ha YPOBHE CpPEIHEro 00IIEero 0Opa3oBaHuUsl.

ConepxaHnue 00pa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHHUSI paboueil mporpamMmbl, pacmnpeleNéHHbIM [0 TrojaM oOyueHus,
CTPYKTypHUpPOBAaHO TakuM o0Opa3oM, 4YTOOBl OBJAJEHUE TI'€OMETPUUYECKUMU
HNOHATUSAMU U HaBBIKAMH OCYLIECTBIISUIOCH ITOCJIEN0BATEIBHO U NOCTYIIATEIBHO, C
COOJIOICHHEM TPUHIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOILIyI0 CUCTEMY I€OMETPUYECKHX MPEICTaBICHUN O0yYaroUuXcs, paciiupss U
yray0sisisa e€, o0paszys MpoUHble MHOYKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpun otBoautcs 2 yaca B Hejento B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooydenus - 102 yueOHbIX daca.



COIEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsAMbIe ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATUS ~ cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBo. [loHATHE 00 aKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX.

B3auMHOe pacrnonoxeHre npsMbIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIMECH,
napajuieJibHble M CKpelmuBaromuecs npsmble. [lapamienpsHOCTh OpsSMBIX H
IJDIOCKOCTEM B NIPOCTPAHCTBE: MapaJUIeIbHBIE MpPSIMbIE B  IPOCTPAHCTBE;
MapajuieJIbHOCTh TPEX MPSAMBIX; MAPAVIETBHOCTh MPSAMON U IIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJ MEXAY IMpPsAMbIMA B [POCTPAHCTBE.
[TapamienbHOCTD IJIOCKOCTEN [apaJUICIbHbIE ILUIOCKOCTH; CBOMCTBA
napajieIbHbIX TIocKocTei. [IpocTeiimue mpocTpaHCTBEHHBIE (QUTYPHI HA
IJIOCKOCTH: TETPas’p, KyO, mapajuieNenumnei; HOCTPOEHUE CEUCHH.

[lepnieHIUKYIAPHOCTH HNPSAMOU U IUIOCKOCTH: NEPIICHAUKYJISIPHBIE IIPSMBIC B
IIPOCTPAHCTBE, MPAMBIE MapauIeIbHbICE W IEPIEHAUKYJSIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHNEHIUKYJSAPHOCTA MNPSAMOM M IUIOCKOCTH, Teopema O MpsMOU
NEPIEHAUKYIJISIPHON IUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXIY IPSIMOM U
IJIOCKOCTBIO;  JABYTPAaHHBIM  yroj, JIMHEWHBIM yrojl  JIBYTPAaHHOIO  yIJia.
[lepnieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSHUE
OT mNOpsAMOM A0  IUJIOCKOCTH,  MpoeKuuss  GuUrypsl Ha  IIOCKOCTb.
[leprieHAMKYIAPHOCTD  IIOCKOCTEW: NPU3HAK  MEPHECHIUKYISPHOCTH  JABYX
IUIOCKOCTEN. TeopeMa 0 TPEX MEPIEHINKYIIApaXx.

MHororpaHHuK#u

[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIBIE MHOTOIPaHHUKH; pa3BEPTKAa MHOTOTpaHHUKA. [Ipu3ma: N-yronpHas
IpU3Ma; TPAaHU U OCHOBAHUA MPU3MBIL; MPAMasi U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapaiutenenunen, MPSAMOYTOJIbHBIN
MapaJuieNienuIel U ero cBoucTsa. Ilupamumpa: N-yroibHas nupaMuaa, TPaHu U
OCHOBAaHHWE MUPAMU/IbI; OOKOBAs U MOJIHASI TOBEPXHOCTh NUPAMU/IbL; IPABUJIbHAS U
yced€éHHas nupamMuga. OJEMEHTbl NpU3Mbl M nHUpaMmuabl. [IpaBHiIbHBIE
MHOTOI'PaHHMKHU: TOHATUE NPABUIBHOI'O MHOI'OTPAHHHUKA; INpPAaBUJIbHAS IIpU3MaA U
IIpaBUJIbHAS IHpAaMUJa; NpPaBWIbHAsA TPEYTOJbHAsA INHUPaMUA W MPABUIIbHBIN
TteTpa’ap; KyO. IlpencraBieHne O MNpPaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadIp u ukocadap. CeyeHust npu3Mbl U TUPAMHUIBI.

CummMeTpust B IMPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIIBHO TOYKH, MPSIMOW,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHpaMUAax, MNapajuiesienuneaax,
MPaBUJIbHBIX MHOTOrPAHHUKAX.



BeluucneHre 3J€MEHTOB MHOTOTPaHHUKOB: pEOpa, JAWAroHalIH, YIJIbL
[Inomane OOKOBOW IMOBEPXHOCTH M IIOJTHOW IOBEPXHOCTU MPSMOM MPHU3MBI,
IJIOIIA b OCHOBAaHMI, TeopeMa O OOKOBOW IOBEPXHOCTU MPSAMOM MPU3MBL
[Inomanp OOKOBOM MNOBEPXHOCTH M IIOBEPXHOCTH IPABWJIBHOM IHpPaMUJBbI,
TeopeMa O IUIomanu yceuéHHoM mnupamuabl. [loHstHe 006 00bEMe. OOBEM
MAPaMUbL, TPU3MBI.

[TogoOHble Tena B mnpocTpaHcTBe. COOTHOIIEHHS MEXKIY IJIOMAAIMU
OBEPXHOCTEH, 00bEMaMU MTOTO0OHBIX TEN.

11 KJIACC

TeJsia BpameHus

Hunuuapuyaeckas OBEPXHOCTH, oOpa3ytomue UIMHAPUYECKON
IIOBEPXHOCTH, OCh LWIMHAPUYECKON MOBEPXHOCTH. LlMavHAp: OCHOBaHUS H
OOKOBasi TOBEPXHOCTh, OOpa3ymomIasi W OCh;, IUIONAJAh OOKOBOW W TIOJTHOU
OBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKON moBepXxHOCTH. KOHyC: OCHOBaHME U BepllIMHA, 00pa3yromas
U OChb; IUIOIIAJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUYEHHBIM KOHYC:
00pa3ylollre U BbICOTA; OCHOBAaHUS U OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paaudyc, AUAMETP; IUIOMIA[b MOBEPXHOCTU CQEpHI.
B3aunmMHoe pacnosnoxkenue chepsl U MIOCKOCTH; KacaTesbHas MIOCKOCTh K cdepe;
MJI0MIA 6 CHEPHI.

N300paxkeHue Teq BpalleHUs Ha MIIOCKOCTH. Pa3BEpTKa MIIMHIpa U KOHYCA.

KomOuHanmu Ten BpamieHMss M = MHOTOIPAHHMKOB. MHOrOrpaHHUK,
ONMHCaHHBIA OKoJIO cdeprl; cdepa, BOHCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpalICHUS.

[Tousitue 06 00BEMe. OCHOBHBIE CBOMCTBAa 00BEMOB Teil. TeopeMa 00 00bEMe
IPsIMOYTOJILHOTO TMapajuienenunena u ciaeactBuss u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM 1apa u MmiIomaasb chephl.

[TogoOubie Tema B mpocTpancTBe. COOTHONMICHHS MEXKIY IDIOMAIIMU
MOBEPXHOCTEN, 00bEMaMHU MOJOOHBIX TEI.

Ceuenus mwiMHApa (MapauieJbHO W MEPHEHIUKYISPHO OCH), CEUCHHS
KOHyca (mapajjieIbHO€ OCHOBAHHMIO M MPOXOJAIEe uYepe3 BEpIIMHY), CEUCHUs
mrapa.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miockocTu U B npocTpancTBe. CI0KeHUE U BRIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PaznoxkeHne BEKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaMm. IlpaBwio mnapamnenenunena. Pemienwe 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM TPaBWJI JEUCTBUM C BekropamMu. IlpsmoyrosbHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaumnater BekTopa. IIpocreimme 3amaun B
KoOpAuHaTax. Yroa Mexay Bektopamu. CkajasipHO€ NPOU3BEICHUE BEKTOPOB.
Bpruucnenne yriioB Mexay OpsIMbIMU U IJIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JlugHOCTHBIE PpE3yJbTAaThl OCBOEHUS MPOTrpaMMbl  Y4EOHOTO MpeaMeTa
«MaremaTnuka» XapakTepu3yTCs:

I'pa:xxnanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO IPAKIAHCKON MO3UIMU 00yYaIOIIETrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUICKOTO 00IIECTBA, MPEACTABICHHEM O MATEMATHIYECKUX
OCHOBaxX  (YHKIIMOHUPOBAHUS  PA3TUYHBIX CTPYKTYp, SIBICHHM, MPOLEIYP
Ipa)KIaHCKOro 001iecTBa (BbIOOPHI, OMPOCHI U TP.), YMEHUEM B3aUMOJICHCTBOBATH C
COIMAJIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C UX (QYHKIMSMU U HA3HAYECHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPAXKIAHCKONW HMJICHTUYHOCTH, YBAKEHUS K
MPOUIJIOMY Y HACTOSIIEMY POCCHIMCKOM MAaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K
JOCTUKEHUSAM POCCUMCKUX MAaTEMATHKOB U POCCUICKOW MAaTeMaTUYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO DJTHUX JOCTIDKCHMM B JPYTHMX HayKaX, TEXHOJOrusx, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSL:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEH POCCUIICKOTrO Hapoaa; chOpMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUs, 3THYECKOIO IOBEIACHHS, CBSI3aHHOIO C NPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKU U JIESITEIbHOCTBIO YUEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJ1a B IOCTPOECHUE YCTOMYMBOIO OyayLIErO.

JcTeTHYeCcKOoe BOCIIUTAHNE:

ACTETUYECKUM OTHOIIEHMEM K MHpPY, BKIKOYAs ACTETUKY MaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHM, pacCYKICHUM; BOCIPUUMUYUBOCTHIO K
MAaTEMAaTUYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

Dusuyeckoe BOCIUTAHKE:

chOpPMHUPOBAHHOCTHIO YMEHHUS TNPUMEHSITh MaTeMaTHYeCKWE 3HAHUS B
MHTEpEecax 310pOBOTO U O€30MacHOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3JIOPOBBIO (370pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUN U
OTJIIbIXa, peryysipHasi (pusnyeckas akKTUBHOCTb); (PU3NYECKOTO COBEPIIECHCTBOBAHMS,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO.

Tpynosoe Bocnuranue:

TFOTOBHOCTBIO K TpPYAYy, OCO3HAHMEM LEHHOCTH TPYAOJIOOUs; HHTEPECOM K
pazuuHbIM cepam npodhecCUOHATILHON JEATeIbHOCTH, CBA3aHHBIM C MAaTeMaTUKON
U e€ MPWIOKEHUSIMU, YMEHUEM COBEPILIATh OCO3HAHHBIN BbIOOP Oyayiel mpodeccuu
U pean30BBIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO



K MaTeMaTHUYeCKOMy OO0Opa30oBaHWI0O W CamMOOOpa30BaHWI0 HA MPOTSHKCHUU BCEH
JKW3HU; TOTOBHOCTBbIO K AKTHMBHOMY Y4YacTHIO B PEHICHWHU NPAKTUYECKUX 3a/ad
MaTeMaTUYECKON HaNpaBICHHOCTH.

JKOJIOTHIeCKOe BOCIMTAHNE:

c(hOPMUPOBAHHOCTBHIO HKOJOTUYECKON KYJIbTYpbl, MNOHUMAHUEM BIIHSHUS
COIMAJIbHO-DPKOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE MNPUPOJHON U COLMATBHOMN
Cpellbl, 0CO3HAHHEM TJI00aTbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM; OpUEHTAUEH
Ha T[PUMEHEHHE MATEeMAaTHMYeCKMX 3HAHUW Ui pelleHus 3a7ad B  00JacTH
OKpY>Kalolel cpepl, [UIAHUPOBAHUS TMOCTYNKOB U OIEHKM HMX BO3MOYHBIX
MOCIICICTBUN ISl OKPYKAKOIIEH CPEIbI.

LleHHOCTH HAYYHOT'O TIO3HAHMS

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMaHUEM MaTEMaTUYECKON
HayKH Kak c(epbl YeJIOBEUYECKON NEATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTHU
JUISL pa3BUTUS LIUBUJIM3AIIMH; OBJIQJICHUEM SI3IKOM MAaTEMaTHKH U MaTeMaTH4YeCKOU
KYJIbTYpOH KaK CPeJICTBOM IMO3HAHUS MUPA; TOTOBHOCTBHIO OCYIIECTBIISTH TPOCKTHYIO
1 UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yibTaThl OCBOEHHUS MPOTPaMMbl y4eOHOTO TIpeIMeTa
«Marematuka XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU ~ OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKATMUBHBIMU
OeticmeusMU, YHUBEPCATbHbIMU Pe2yISIMUBHBIMU OCllCTMBUAMU.

1) Vuusepcanonvie  nosnasamenvHwvle  Oelicmeus, obecneyugarom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYEcco8 obyuarowuxca (oceoeHue
Memo0o08  NO3HAHUSL  OKpydcanowe20  Mupa;  NpUMeHeHue  J02UYecKux,
uccnedosamenbCcKux onepayuil, ymenutl pabomams ¢ uHgopmayueli).

ba3oBble Jjornueckue aJeicTBUs:

e BBIBIATh M XapaKTEPU30BATh CYIIECTBEHHBIE MPHU3HAKH MaTEMaTHYCCKUX
00BEKTOB, TIOHSTHHA, OTHOIICHUN MEXAY WOHITHAMHU; (OPMYyIHPOBATH
OmpeAeNieHUs]  TOHSTHM;,  YCTaHABIMBATh  CYIIECTBEHHBI  MPU3HAK
KJIacCH(UKAIUK, OCHOBAaHUSA HJisi OOOOIIEHWS W CpPaBHEHHUS, KPUTCPHUH
ITPOBOJIUMOTO aHAJIHN3a;

e BOCIPUHUMATH, (OpPMyJIUpPOBaTH M  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHBIE W OTPUIATEIbHBIC, CIWHUYHBIC, YacTHBIC W 0OIIue;
YCIIOBHBIC;



e BBIIBIIAITH MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (haKkTax, JAHHBIX, HAOIIOACHUSAX U YTBEPXKACHUSX; MpeasiaraTb KpUTEpUU
JUTSI BBISIBJICHHS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

e Jl€NIaThb BBIBOAbBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIOYEHUH, YMO3AKIFOUEHU I 110 aHAJIOTUH;

e IPOBOJUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUN
(mpsiMble W OT MPOTHBHOIO), BBICTPAWBATH APryMEHTAIMIO, MPUBOIAUTH
OpUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUSA U
BBIBO/IbI;

e BbIOMpaTh cnoco0 peuieHUss ydyeOHOM 3agaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEUICHUs, BbIOMpaTh HauOoyiee MOAXONAIUMNA C y4E€TOM
CaMOCTOATENLHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBrble uccienoBarejbCcKkue AeiCTBHA:

e HCIOJb30BaTh BOIPOCHl KAaK HCCJIENOBATEIbCKUI MHCTPYMEHT IO3HAHUS;
(GopMynHpoBaTh BOMNPOCHI, (PUKCUPYIOUIME MPOTUBOpPEUHE, MPOoOIIEeMY,
yCTaHaBJIMBaTh  HMCKOMOE€ M  JaHHOe,  (OpMUpPOBATH  THUIOTE3Y,
apryMEHTHUPOBaTh CBOKO MO3ULIMIO, MHEHHUE;

e IMPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJIEHHWIO OCOOEHHOCTEM MaTeMaTHYEeCKOTO OOBEKTa, SBICHUS,
Ipoliecca, BBIABICHUIO 3aBUCUMOCTEM MEXIy OOBbEeKTaMH, SBICHUSMU,
IPOLIECCAMH;

e CAMOCTOSITENILHO (POPMYJHUPOBATH OOOOIIEHUSI U BBIBOJIBI MO PE3yJbTaTaMm
OPOBENEHHOTO HAOIIOJAEHUS, HCCIEIOBAaHMS, OLEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

e IIPOTHO3MPOBaTh BO3MOXHOE pa3BUTHE NpoOLEcca, a TaKXKE BbIABUIAThH
MPEANOJI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmueii:

e BBUIBIATH JAe(UUUTH UHPOPMAIIMHU, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIIPOC U JUISl pEUIEHUS 33]1a4H;

e BbIOMpaTh HH(OPMALIUIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIUIO PA3IMYHBIX BUJIOB U
dbopM npeAcTaBICHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TPEACTABIATh €€ B Pa3INMYHBIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uH(popmaru () CaMOCTOSITEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcarvhvle = KoMMyHuUKamueHwvle  Oelicmeus, — 0becnewusarom

copMUpPOBAHHOCb COYUATILHBIX HABLIKOS 00YUAOUUXCAL.



OO0urenue:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKJIEHUSI B COOTBETCTBUU C YCIOBUSIMH U
HeasiMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M NHUCBMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOIy pEIICHUs
3a/71a4l, KOMMEHTHPOBATH MOJIYYEHHBIN PE3yIbTaT;

B XOJ€ 0OCYXKIEHUs 3aJaBaTh BOMNPOCHI MO CYIIECTBY O0CYX AaeMOU TEMBI,
npoOJeMbl, pelIaeMon 3a/lauu, BBICKA3bIBaTh WJIEH, HAICJICHHbIE HA TOMCK
pEUIEHHUs]; COMOCTABIIATH CBOU CYXKIEHUS C CYKICHUSIMU APYIHUX YYaCTHHUKOB
nuanora, OOHapy>KUBaTh pPAa3IMYUE M CXOJCTBO MO3UIIMI; B KOPPEKTHOU
dbopme hopmMyIIHpOBATH PA3HOIIACHS, CBOU BO3PAKECHUS;

NPEACTABIATh PE3YJbTAThl PEIICHUS 33a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
IPOEKTa; CAaMOCTOSITEIBLHO BHIOMpaTh (POpMAT BBICTYILICHUS C YUETOM 3a1a4
IPE3EHTAIMU U OCOOEHHOCTEHN ayUTOPHUH.

CoTpyaHu4ectBo:

MOHMMAaTh W MCIIOJIB30BaTh MPEUMYIICCTBA KOMAHAHOW M WHIWBHIYaTbHOU
paboThl TpH pEIICHWHU YYEOHBIX 3a7ady; NPUHUMATh I1€J1b COBMECTHOM
NESTEeIPHOCTH,  IJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOM  paboThI,
pacmpeneniaTb BHABI padoOT, JJAOrOBapUBAThCS, OOCYXKIaTh MpOIEcC |
pe3yabTar paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B I'PYIIOBBIX (hopmax paboTel (00CyxaeHHs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMB» W HWHBIC); BBINOJIHATH CBOI YacThb pabOThl U
KOOPIMHUPOBATH CBOHW JCUCTBHUS C IPYTHUMH YICHAMH KOMAaHJBI, OICHUBATH
KauyeCcTBO CBOCTO BKJaga B  OOmMUHA  TPOAYKT TIO  KPHUTEPHUSM,
chOopMyIMPOBAHHBIM YUYACTHHKAMU B3aUMOJICHCTBUSI.

3) Yuueepcanvnvie pezynamuensie Oeticmeus, obecneuugarom @opmuposarue
CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHU 3a/1a4M, BBIOUPATh CIIOCO0 PELIEHUs C
Y4ETOM UMEIOIIMXCSA PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEMH,
apryMEHTHUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI C YYETOM HOBOI
uHdopmanuu.

CaMOKOHTPOJIb:

BJIQJ€Th HABbIKAMU  I[IO3HABATEIIBHOW  pe(JIeKCHMM Kak  OCO3HaHUs
COBEpUIAEMBIX JECUCTBUHA W MBICIHMTENBHBIX IPOLECCOB, UX PE3YyJIbTATOB;
BJAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECcCa U pe3yJibTaTa
pelIeHns] MaTEMaTUYEeCKOM 3a/1auu;



e MPEIBUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUHN 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JIEITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHBIX, HAWJEHHBIX OIIMOOK, BBIABIECHHBIX TPYAHOCTEN;

e OIICHUBATh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUSAM, OOBSICHATH
IIPUYUHBl JOCTHKEHUS WIM HEJOCTHKEHUS pe3yJIbTATOB JEATEIBbHOCTH,
HaxoJIUTh OIMIMOKY, JaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATDBI

10 KITIACC

OmnepupoBarh MOHATHAMH: TOUKA, PsIMasi, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUHM MW CICJICTBHUS W3 HHUX TPHU PEIICHUH
reOMETPUUYECKUX 3a/1a4.

OnepupoBarh MOHATUAMHU: MMAPATIIETLHOCTh U MEPIECHANKYISIPHOCTD MPSMBIX U
IIJIOCKOCTEH.

KnaccudummpoBaTs B3aUMHOE pACHOJIOKEHUE TMPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUSMU: IBYTPAHHBIN YTroJl, TPaHU JIBYTPAaHHOTO yTiia, pedpo
ABYTPAaHHOTO yIJla; JIMHEMHBIA yroi JBYI'paHHOTO YIJia; TpaaycHas Mepa
JABYTPAHHOTO yTJa.

OnepupoBarh MOHATHSAMH: MHOTOTPAHHUK, BBIMYKJIBIA H  HEBBIMYKIIbIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, TPaBUIIBHBI MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MHUpamMuaa; MpHU3Ma,
NPSIMOYTOJIBHBIM Napajiienenunen, Kyo).

KrnaccuduimpoBaTs MHOTOTpaHHUKH, BRIOUPAsi OCHOBAHMS IS KJIaCCH(PUKAITUH
(BBITTYKJIbIC ¥ HEBBITYKJIbIE MHOTOTPaHHUKH;, MTPaBUIbHBIE MHOTOTPAHHUKH; MIPSMBIC
Y HAKJIOHHBIC MTPU3MBI, TAPAIJICICTIUIICIbI ).

OnepupoBarh MOHATHAMH: CEKYIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOSHUS CEUECHUH, UCTIONB3YS METOJI CIIEIOB.

CtpouTh ce4eHHMs] MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBHIOJIHSITH (BBIHOCHBIC)
MJIOCKUE YEPTEKH W3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BUIl CBEPXY, COOKY,
CHU3Y.

Pemarp 3amaun Ha HaxOXKJIE€HUE TEOMETPUYECKHX BEIMYWH MO 00pas3iaM WIiH
aIropuT™MaM, TPUMEHSS U3BECTHBIC AHATUTUYECKHE METOAbl TMpU PEIICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKHX 33Jlad HAa BBIYMCIICHHE PACCTOSHUN MEXIy IBYMS
TOYKAMH, OT TOYKHU JI0 MPAMOH, OT TOUKH JI0 TUIOCKOCTH, MEXKAY CKPEIIMBAIOIIMMHUCS
TIPSMBIMH.



Pemiath 3aaun Ha HaXO0XJIEHHE T'€OMETPUUYECKUX BEIMYMH MO OOpaslaM HIH
aNrOpUTMaM, IMPUMEHSASI W3BECTHBIC AHAIUTUYECKHE METOABl TIPU PEHICHUU
CTAHJApPTHBIX  MAareMAaTHYECKMX  3aJad HAa  BBIYUCJIEHUE  YIJIOB  MEXKIY
CKPEIIMBAIOIIUMUCSA  NOPSIMBIMU, MEXKIYy MPAMOA M  IUIOCKOCTBIO, MEXKIY
TIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Boruncnars 00bEMBI M TUIOMIAJM TMOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma,
nupamuzia) ¢ MpuMeHeHneM (popMyJt; BBIYUCISTh COOTHOLICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX MHOTOI'PAHHUKOB.

OnepupoBarh MOHATUAMHU: CHUMMETPHUSI B TMPOCTPAHCTBE; UEHTP, OCh U
MJIOCKOCTh CHMMETPUU; LIEHTP, OCh U TIJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPIPETHPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MPEACTaBICHHYI0 Ha uepTexax H
PUCYHKaX.

[IpumensTh reoMeTpuueckue GakThl JJIsi PELICHUs] CTEPEOMETPUUYECKUX 3ajiay,
MPEINOJIAraloIMX HECKOJIBKO 1IaroB PEMICHUs], €CIIA YCIOBUS TPUMEHEHUS 3a1aHbI B
SBHOU (hopme.

[IpumeHsaTh  HpOCTEWIIME  OPOrpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPH PEIICHUH CTEPEOMETPUUECKUX 3a]1a4.

[TpuBOIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE.

[IpyuMeHATh TNOJIyYEHHBIE 3HAHUS Ha MPAKTUKE: AHAJIW3UPOBATH PEAJbHbBIC
CUTyalluM W TMPUMEHATh H3YUYCHHBIC TIOHATUA B TNPOLECCE ITOMCKA PEIICHUS
MaTteMaTu4ecku chopMyJIMPOBAHHON TPOOJIEMBI, MOJEIUPOBAThH PEaIbHbIE CUTYyaI[UU
Ha S3bIKE TE€OMETPUHU, HCCIENOBATh IOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUA M TEOopeM, ammapara aireOpbl; peniaTh MPaKTHUUYECKHe
3a71a4M, CBSI3aHHBIC C HAXOXKJICHUEM IF'€OMETPUUYECKUX BEIIMYMH.

11 KIIACC

OnepupoBaTh TOHATHSIMH: UIUHAPUYECKAs TOBEPXHOCTh, 0OOpasyromme
MATUHAPUYECKON TTOBEPXHOCTH, MUIUHADP; KOHUYECKAs TMTOBEPXHOCTh, 00pa3yIOIIHe
KOHUYECKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena Bpamenus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI OTYYEHUSI T BPAIICHHUS.

KinaccudunupoBaTs B3auMHOE pacioniokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIIAPOBOM CETMEHT, OCHOBAHHME CETMEHTAa, BBICOTA
CEerMEHTa; MIApOBOW CIJIOM, OCHOBaHWE IIAPOBOrO CJIOS, BBICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.



Boruncnsate  00BbEMBI M IUIOMIAAM  TOBEPXHOCTEM  Tel  BpalleHus,
reOMETPUYECKUX TEN C IPUMEHEHUEM (HOpMYII.

OmnepupoBarh MOHATUSAMU: MHOTOTPaHHMK, BIIMCAHHBIA B Cepy U ONUCAHHBIN
okoJ10 chepsl; chepa, BMcaHHAs B MHOTOTPAaHHUK WM TEJIO BPALLECHUS.

BBIYUCHATE COOTHOIIEHHSI MEXIY IUIOAASMU HOBEPXHOCTEH M 00BEMaMHU
MOJAO0OHBIX TEN.

N300paxaTs u3ydaemble (UIypbl OT pPyKH M C HPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BBINTONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXU M3 PUCYHKOB IPOCTHIX OOBEMHBIX
¢buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJl BPAILlCHHUS.

W3Bnekarb, MHTEPOPETUPOBATH M  IMPeoOpa3oBbIBaTH HMH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTABICHHYI0 Ha yeprexax U
PUCYHKaX.

OneprpoBath MOHITUEM BEKTOP B IPOCTPAHCTBE.

BpINONMHATE  JIEWCTBUS  CHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB U
YMHOKEHUS BEKTOPA HA YUCIIO0, OOBSICHATh, KAKUMHU CBOMCTBAMH OHU 00JIaJJatoT.

[IpuMeHATH paBUIIO MMapajuIeIenuIea.

OneprpoBarh NOHATUAMM: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YIrOJd MEXKIY
BEKTOpPaMH, CKAJSIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUIAHAPHBIE
BEKTOPBI.

Haxogute cymMy BEKTOpPOB M NPOM3BEICHHE BEKTOpPA HA YUCIIO, YIOJ MEXIY
BEKTOpPaMH, CKaJsIpHOE TPOU3BEACHUE, PACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumensTh reomeTpudeckue (akThl IS PEIICHUSI CTEPEOMETPUUYECKUX 3a/a4,
MIPEAIIONAratoIuX HECKOJIBKO IAr0OB PELIEHUS, €CJIA YCIOBUS IPUMEHEHUS 3aaHbl B
sSBHOU (hopme.

Pemlare mpocrelme reoMeTpudYecKue 3a1adyd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlarb 3amaum  Ha JI0KA3aTelbCTBO MATEMATHYECKUX OTHOLICHHM H
HAXO0X/IEHUE T€OMETPUUYECKUX BEJIMYMH 10 00pa3laM WM aJropuTMaM, IPUMEHSs
W3BECTHBIE METO/IbI IIPH PELICHUH CTAaHJAPTHBIX MATEMaTHYECKUX 3aad.

[IppuMeHATh  OpOCTEMIIME  NMPOTPAMMHBIE  CpPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUECKHX 3aau.

[IpuBOAUTE MPUMEPBI MATEMATUYECKUX 3AKOHOMEPHOCTEN B IIPUPOJE U KU3HH,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.



[IpuMeHsATh TMOMYy4YEHHBIE 3HAHHWS HA TMPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd ¥ TIPUMEHSTh HW3YyYCHHBIC TIOHATHUS B TMPOIECCE TMOKWCKA PEIICHUS
MaTeMaTU4YeCKu CPOPMYIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATH PEANIbHBIE CUTYAIUH
Ha S3bIKE TE€OMETPUHU, HCCIENOBATh IOCTPOCHHBIE MOJEIM C MCIHOJIb30BAHUEM
T€OMETPUYECKUX TOHATUA W TEOpeM, ammapara aireOpbl; periaTh MPaKTHYECKHE
3a/1a4M, CBSI3aHHBIE C HAXO0XKJICHHUEM T€OMETPUUYECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouuvecTBo yacon JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudpossbie)
Kontpoabubie | IlpakTHueckue
n/n NporpamMMmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypcsl
but6mmoreka [IOK
L Beezetine b cTepeoMeTpiio 10 https://m.edsoo.ru/1c209e37
9 [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bu6nuoreka [IOK
[TapauienbHOCTD IPSIMBIX U IIIOCKOCTEHN https://m.edso0.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSAMBIX U 12 bubnuorexa LIOK
IJIOCKOCTEN https://m.edso0.ru/1c209e37
bu6muorexa [IOK
4 v 10 1
FIBL MEARAY TIPHMBIMIL L ITOCKOUTHMA https://m.edsoo.ru/1c209e37
but6mmorexa [IOK
M 11 1
> HOTOrpatiuit https://m.edso0.ru/1c209e37
N but6mmoreka [IOK
6 06 9 1
DEMBI MHOTOTPAHHHKOB https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
7 IT : 4 1
OBTOPEHUE: CEUCHMUSI, PACCTOSIHUS U YTJIBI httos://m.eds00.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



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

11 KJIACC

KosanuyecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBLIe
Ne ni/m P Kontpoabnbie | IIpakTnueckue (nupp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoTsI
pecypchl
bu6nuoreka [IOK
T 12
¢/1a BpatteHit https://m.edsoo.ru/1c209e37
N but6mmoreka [JOK
1
ObbeubI TEN > https://m.edsoo.ru/1c209e37
BekTops! 1 KOOPAUHATEL B IPOCTPAHCTBE 10 1 bubnnorexa LIOK
p pA pocip https://m.edsoo.ru/1c209e37
[ToBTOpenue, o6001IIEHNE, 7 1 bu6nuoreka [IOK
cUcTeMaTHU3alus 3HaHuU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosmnuectBo
4acos
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Paznen 1.
BBenenue B 10
CTepeoMeTPHUI0
OCHOBHBIE IOHATHS CTEPEOMETPUHN: TOUKA, I'paxxnanckoe
npsiMasi, INIOCKOCTbD, IIPOCTPAHCTBO. HpaBI/IJ'Ia Buomuorekxa ]_[OK BOCIIMTAHHE
11 M300paXeHUsI Ha PUCYHKaX: H300paKeHUs 1 https://m.edsoo.ru/aecc | JyxoBHO
IIJIOCKOCTEH, MapaJIIeNIbHBIX MPAMBIX 77cd HpPaBCTBEHHOE
(0Tpe3KoB), cepeANHBI OTPE3Ka BOCITUTAHHUS
DcreTnueckoe
butmmoreka [IOK
[TonsTus: nepecekaromuecs MIOCKOCTH, BOCIIUTaHUE
1.2 1 https://m.edso0o.ru/2d8
MepeceKarourecs npsiMas 1 IIOCKOCTh 49099 JlyXOBHO
- HPAaBCTBCHHOC



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99

BOCIIMTaHUA

Tpynooe
bubnuorexa [JOK BOCIIUTaHUE
[TonsTHs: nepecekaromuecs mIOCKOCTH,
1.3 https://m.edsoo.ru/db6 JyXOBHO
nepeceKarumecs npsiMas v IioCKOCTh
85e73 HpPaBCTBEHHOE
BOCIIUTAHUS
DKOJIOTHYECKOE
3HaKOMCTBO C MHOTOTpaHHUKAMHU, bubmuotexa [HOK
BOCIIUTaHUE
14 M300pakeHue MHOTOTPAHHUKOB HAa PUCYHKAX, https://m.edsoo.ru/a63
duznueckoe
Ha MPOEKLUMOHHBIX YepTE)KAX 959ed
BOCITUTaHUE
DcreThueckoe
HauansHbie cBeieHus 0 KyOe U MUpaMue, ux butmmoreka [IOK BOCIIUTaHUE
15 pa3BépTkU U Mojenu. CedeHus https://m.edsoo.ru/b30 | JlyxoBHO
MHOI'OI'PaHHUKOB dff38 HpPaBCTBEHHOE
BOCIIUTaHUE
DcreTnueckoe
HayanbHble cBenieHus 0 KyOe v mupamuie, ux bu6nunorexa [IOK
" BOCITUTaHUE
1.6 pa3BEpTkU U Mojenu. CedeHus https://m.edso0.ru/3d8
dusnyeckoe
MHOTOTPaHHUKOB ffd32
BOCIIUTaHUE
TpynoBoe
BOCITUTaHUE
[TonsiTHE 06 aKCMOMATUYECKOM MTOCTPOCHUN bubGimoreka [JOK JlyXOBHO
1.7 CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ HPABCTBEHHOE
CJICACTBHS U3 HUX 5c4fe BOCITUTaHUS
dusznyeckoe
BOCITUTaHUE
1.8 [TonsiTHe 006 aKCHMOMATHYECKOM TTOCTPOSCHUH bubnuorexa [JOK DcTeTnYecKoe



https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe

CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U https://m.eds00.ru/239 | BocmuTa"ue
CJIEACTBUS U3 HUX c8ch4
TpynoBoe
TTonsatre 00 akCHOMATHYECKOM MNOCTPOCHUH Buonuoreka ]_[OK BOCIIITAHIE
9 1.9 CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUU U 1 https://m.edso00.ru/65¢
Puznueckoe
CIICJICTBUS U3 HUX 6b106
BOCITUTaHUE
DcreThueckoe
[TonsTHE 06 aKCMOMaTUYECKOM MOCTPOCHUN Bbu6muorexa IIOK BOCIIUTaHUE
10 1.10 CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUHU U 1 https://m.edso0.ru/258 | JyxoBHO
CJIECTBUS U3 HUX fc245 HPaBCTBEHHOE
BOCIIUTaHUE
Paznea 2.
Ilpsimbie u
MJI0CKOCTH B
NPOCTPAHCTBeE. 12
MMapasueabHocT
b NPSAMBIX U
IJIOCKOCTeM
Tpynosoe
B3aumHoe pacnonoxeHue npsiMbix B Bbu6muorexa IIOK BOCIIUTaHUE
11 2.1 MIPOCTPAHCTBE: TIEPECEKAIOIINECS, 1 https://m.edsoo.ru/la2 | JlyXxoBHO
napajuieJIbHbIC U CKPEIIMBAIOIIUECS MPSMbIE 520f6 HPaBCTBEHHOE
BOCIIUTaHUE
. OCTETUUECKOE
[TapaienbHOCTD NPSIMBIX U INIOCKOCTEN B bubnunorexa [IOK BOCIIITAHME
12 2.2 MIPOCTPAHCTBE: MapajlIe/IbHBIE TIPSIMbIC B 1 https://m.edso00.ru/93a
dusnyeckoe

MIPOCTPAHCTBE; MAPAIIIEIBHOCT TPEX MPSIMBIX

d36b3

BOCIIUTAaHHUEC



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3

[TapamienbHOCTB IPSIMBIX U IIOCKOCTEN B

bu6nuorexa [IOK

TpynoBoe
BOCIIUTAHHUC

13 2.3 npoctpancTee: [lapamienbHOCTh MPSMON 1 https://m.edsoo.ru/eel
dusnveckoe
IIOCKOCTH d19b9
BOCIIUTAHUE
butmmoreka [IOK
DKOJIOTHYECKOE
14 2.4 VYribl ¢ cOHanpaBIeHHBIMU CTOPOHAMU https://m.edso0.ru/9f4
BOCIIUTAaHUE
071b9
bu6nunorexa [IOK
DCTeTHYECKOe
15 2.5 Yron Mexay NpsMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/fe73
BOCIIUTAHHE
3862
Tpynosoe
bubmuorexa [JOK BOCIIUTaHUE
16 2.6 VYron Mexay NpsiMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/293 | JlyXxoBHO
5a9%a0 HpPaBCTBEHHOE
BOCIIUTAHHE
DKOJIOTHYECKOE
. bubmnoreka IIOK
[TapaynnenbHOCTh MIIOCKOCTEN: MapasienbHbIe BOCIIUTAaHUE
17 2.7 https://m.edsoo.ru/2el
IIJIOCKOCTH duznueckoe
8f255
BOCITUTAHHE
bu6nunorexa [IOK
. . DcTeTHYecKoe
18 2.8 CBoiicTBa MapaIeTbHBIX TUIOCKOCTEH https://m.edso0.ru/e50
BOCITUTAHHE
4d656
DKOJIOTHYECKOE
[Ipocreiinme npocTpaHCTBEHHbIE PUTYpPHI HA bubmmorexa [IOK BOCHITTATHE
19 2.9 mfocxocm' e paan V6. 1a annene}llmne https://m.edsoo.ru/4a2 JlyXoBHO
+ TETPAap, KD, TP A 8dc02 HPABCTBEHHOE

BOCIIMTAaHHUC



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02

bubnmmroreka [IOK Tpynosoe
20 2.10 [TocTpoenue ceuennii 1 https://m.edsoo.ru/ld4 | BOCHHTaHHE
34d0f
DKOJIOTHYECKOe
bubnuoreka [JOK BOCIIUTaHUE
21 211 [TocTpoenwue ceueHmit 1 https://m.edsoo.ru/ec2 Jyx0BHO
6febd HPaBCTBEHHOE
BOCIIUTAHHE
TpynoBoe
Konrtponsnas padota o teme "[Ipsimbie u bu6mmoreka [JOK BOCIIUTaHUE
22 212 IJIOCKOCTH B IipocTpaHcTBe. [lapaniensHocTh 1 https://m.edsoo.ru/9a0 | dyxoBHO
MPSIMBIX U TJIOCKOCTEH" a9e56 HpPaBCTBEHHOE
BOCIIUTAHUE
Paznen 3.
Iepnenauxkyasap 12
HOCTH NPSAMBIX H
IVIOCKOCTEel
[lepnieHAUKYIAPHOCTH NPSIMOM U TIJIOCKOCTH: bubnnorexa LIOK OCTEeTHYECKOe
23 3.1 1 https://m.edsoo.ru/b19
MEPIICHIUKYJISIPHBIC PSIMBIC B IPOCTPAHCTBE f6a5d BOCITUTaHUE
[Ipsmpbie napanienbHble U bubmmorexa TIOK Tpynosoe
24 3.2 1 https://m.edsoo.ru/0ac
NEPIEeHIUKYISPHBIE K MJIOCKOCTH 11c95 BOCIIUTAHUE
bu6nunorexa [IOK
o5 33 [IpsiMble mapayieabHbIC U 1 httos://m.eds0o.ru/bas DCTeTHYECKOe
MEPHEeHIUKYIISIPHBIE K TNIOCKOCTH BOCIIUTAHHE
45966
26 3.4 [Ipu3Hak nepneHIuKyISIPHOCTH PSIMON 1 1 bubnmnorexka HOK TpynoBoe



https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966

[IJIOCKOCTH https://m.eds00.ru/f85 BOCITUTaHUE
bfc46 JlyX0oBHO
HPaBCTBEHHOE
BOCIIUTaHUE
[Ipu3Hak nepnesauKyISIpPHOCTU IPSIMON U bubmorexa TIOK Tpynosoe
27 3.5 Y https://m.edso00.ru/791 Y
TJIOCKOCTH BOCITUTaHUE
65d15
Teopema o psIMOil IEPIIEHINUKYJIIIPHOM bubmmorexa [IOK DcreTudeckoe
28 3.6 https://m.eds00.ru/635
MJIOCKOCTH BOCITUTaHUE
c5087
Tpynosoe
o o bubmnoreka [IOK BOCIIUTAHHE
Teopema o psiMOil TEPIICHIUKYIISIPHOM
29 3.7 https://m.edsoo.ru/bd3 | JlyxoBHO
MJIOCKOCTH
74518 HPaBCTBEHHOE
BOCITUTaHUE
Tpynosoe
. . bu6mmorexa IIOK
Teopema o mpsiMOi IEPIIEHINKYIIPHOM BOCITUTaHUE
30 3.8 https://m.edsoo0.ru/7d1
TJTIOCKOCTH dusnyeckoe
8834b
BOCITUTaHUE
[lepnieHquKysIp U HAKJIOHHBIE: PACCTOSIHHUE bubnmnoreka [JOK
DcTeTHuecKoe
31 3.9 OT TOYKH JIO IJTIOCKOCTH, PACCTOSTHHE OT https://m.edsoo.ru/33c
. BOCIIUTaHUE
NPSAMOM 10 IITIOCKOCTH 477d3
[lepnieniuKyIsp U HAKJIOHHBIE: PACCTOSIHUE bubmmoreka [IOK
DCTeTHYECKOe
32 3.10 OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/66fe
. BOCITUTaHUE
MPSIMOM 10 TIFIOCKOCTH fadd
33 311 [leprieHAMKYISIp U HAKIIOHHBIE: PACCTOSHUE bubnunoreka LIOK Tpymnosoe
' OT TOYKH J0 IUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/asb BOCIHHUTAHUE



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3

MIPSIMOM JI0 TJIOCKOCTH 7b8e3 JIyXOBHO
HPABCTBCHHOE
BOCIIUTAHHUC
[lepneHnuKymsp ¥ HAKJIOHHBIE: PACCTOSIHUE bubnuorexa [JOK
DcTeTHUecKoe
34 3.12 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHE OT 1 https://m.edsoo.ru/dbe
. BOCIIUTAHHE
NPSAMOM 10 IITOCKOCTH e22bc
Pasznen 4. Yribl
Me
KIY 10
NPAMBIMH U
IUIOCKOCTSAMH
VYTIBl B IPOCTPAHCTBE: YroJl MEKAY NPSIMOU bubmorexa TIOK Jlyxostio
35 4.1 ' 1 https://m.eds00.ru/6b6 | HpaBCTBEeHHOE
Y TUTOCKOCTBIO
1b2b4 BOCITMTAHUE
JIByrpaHHBIN yroJ1, TUHEHHBIN yroil bubmmorexa [IOK Tpynosoe
36 4.2 ’ 1 https://m.edsoo.ru/5fa0 | BocmuTaHHe
JBYTPAHHOTO yTiia
b3ce
DcTeTHuecKoe
JIByrpaHHbIN yToJl, TMHEUHBIA YroJl bubnnorexa LIOK BOCTIHTAMHC
37 4.3 BYTDAHIOTO ma’ 1 https://m.edsoo.ru/c7c | yxoBHO
yrp Y 777ed HpPaBCTBEHHOE
BOCIIUTAHHUC
DKOJIOTHYECKOE
.. bubmmoreka IIOK
[TeprieHIUKYASAPHOCTH ITIOCKOCTEMN: MTPU3HAK BOCITUTaHUE
38 4.4 . 1 https://m.edsoo.ru/ec3
NEPIEHIUKYJIAPHOCTH IBYX IIIIOCKOCTEN 02da3 Puznueckoe
- BOCIIUTaHUE
39 45 [lepneHIUKYISIPHOCTH MIIOCKOCTEH: MIPU3HAK 1 bubnmoreka [JOK DcreThueckoe
' NMEePIEHANUKYIIPHOCTH JIBYX IJIOCKOCTEM https://m.edsoo.ru/ed9 BOCIUTaHUE



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e

g2a8e

DcreTudeckoe
" bubnmoreka [JOK BOCIIUTAHUE
[lepneHaUKyISIPHOCTH MIIOCKOCTEN: MPU3HAK
40 4.6 HePICHIMKYIAPHOCTH MBYX IIOCKOCTEH 1 https://m.edsoo.ru/ba7 | JlyxoBHO
P yJAp y 5dc57 HPABCTBCHHOE
BOCITUTaHUE
TpynoBoe
butmmoreka [IOK by
. BOCIIUTAaHUE
41 4.7 TeopeMa o TpEX mEPHNEHAUKYIIAPAX 1 https://m.edsoo.ru/e49
duznueckoe
72cdc
BOCIIUTaHUE
bu6nunorexa [IOK
N DCTeTHYECKOe
42 4.8 Teopema 0 TpEX nepHEHAUKYIISPAX 1 https://m.edsoo.ru/521
BOCITUTaHUE
88a7d
DKOJIOru4ecKoe
butmmoreka [IOK
N BOCIIUTaHUE
43 4.9 Teopema o TpEX MEPHEHANKYIISPAx 1 https://m.edsoo.ru/9f2
dusnyeckoe
46736
BOCIIUTaHUE
Tpynosoe
KonTponbhas pabora no temam pyA
"[lepneHAUKYISIPHOCTD NPSAMBIX U bubmmorexa [IOK BOCHHTanie
44 4.10 o 1 https://m.edsoo.ru/5b9 | JlyxoBHo
I0cKoCTeR" 1 "YTIIBI MEXTy IPSIMBIMH U
| 71ef3 HPaBCTBEHHOE
IJIOCKOCTSIMU
BOCITUTaHUE
Pa3zpnen 5. 11
MHororpaHHuKH
Tlonsarue MHOT'OI'paHHHUKA, OCHOBHBIC bubmnoreka IIOK DCTEeTHUECKOE
45 5.1 3JIEMEHThl MHOTOTPAaHHUKA, BBITYKJIbIE U 1 https://m.edsoo.ru/2d2 | BocnHUTaHME
HEBBIITYKJIbIE MHOTOT'PaHHUKH; Pa3BEPTKaA 4e873 dusnueckoe



https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873

MHOTOI'paHHHUKA BOCITUTaHHE
Tpynooe
[Ipusma: n-yroyibHas npusMa; rpaHy U
bubnuorexa [JOK BOCIIUTaHUE
OCHOBaHUS TIPU3MBI; TIpsIMasi U HAKJIOHHAS
46 5.2 https://m.edsoo.ru/bda | JlyxoBHO
MPU3MBbI; OOKOBAs U MOJIHASI TOBEPXHOCTh
d63ad HPaBCTBEHHOE
MIPU3MBbI
BOCITUTaHUE
DcTeTnyecKoe
. bu6muoreka [IOK BOCTIUTAHHE
[Tapannenenunen, TpsiIMOYTOJIbHbIN
a7 5.3 . https://m.edsoo.ru/8a7 JyXOBHO
napaJsuiesienuIe]] ¥ €ro CBOMCTBa
be683 HpPaBCTBEHHOE
BOCIIUTaHUE
[Iupamuga: N-yrojapHas nupaMuia, rpaHd u
’ bubmmoreka LIOK Tpynosoe
OCHOBaHHUE MUPAMUIBL, OOKOBas U MOJTHAS
48 54 https://m.edsoo.ru/fblc | BocnuTaHue
MOBEPXHOCTh MUPAMUJIbI; PABUIIbHAS 1 4035
ycedu€HHas nupamuaa
[IpaBuibHBIE MHOTOTPAHHUKH: TTOHSITHE
MPaBHJIBLHOTO MHOTOTpaHHMKA; ITPaBUJIbHASA Buonuoreka ]_[OK
OCTEeTHYECKOe
49 5.5 MpU3Ma ¥ MpaBUIbHAS MUPAMUJIA; https://m.edso0.ru/074
BOCITUTAHHE
MpaBUJIbHAs TPEYroJibHAs IUPAMUIA U ¢8865
NPaBUIBHBINA TETPadAp; KyO
Tpynooe
HpeI[CTaBJIeHI/Ie O IIPaBUJIbHBIX Bubnuoreka ]_[OK BOCIIUTaAHUE
50 5.6 MHOT'OTPaHHUKAX: OKTa3p, J0AECKa AP U https://m.edsoo.ru/a0fd | JlyxoBHO
HUKOCadIP. d5bf HpPaBCTBEHHOE
BOCIIUTaHUE
51 5.7 CummeTpusi B IPOCTPAHCTBE: CUMMETPUS bubnuorexa [JOK DcTeThuecKkoe
' OTHOCHUTENBHO TOYKH, MPSIMOM, MIIOCKOCTH. https://m.edsoo.ru/b9e BOCIIUTaHUE



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

DJIEMEHThl CHMMETPHUH B MUPAMUIAX, 777d9 dusnyeckoe
nmapaJuiejCnuieaax, mMpaBuIbHbIX BOCIIUTAHHUC
MHOI'OrpaHHUKax
bubmmnoreka ITOK Tpynosoe
Brruncnenune 3neMeHTOB MHOT'OTPaHHUKOB!
52 5.8 S —— https://m.edso0.ru/6cd BOCITUTaHUE
peopd, 1 Y becef
. . DcreThueckoe
[Tnomaae 60KOBOM MTOBEPXHOCTH U ITOJTHON
IIOBEPXHOCTHU MIPSIMOM IIPU3MBI, IIOIIA b bubmorexa T[JOK BOCHHTArHe
53 5.9 . ", https://m.edsoo.ru/37d | dyxoBHO
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH
N 84157 HPaBCTBEHHOE
MPSIMOM TIPU3MBI
BOCIIUTAHHUC
. Tpynosoe
[Tnomans O0KOBOI MOBEPXHOCTH U 124
o bubnuoreka [IOK BOCTIITAHHE
MOBEPXHOCTH MTPABUIILHOM MUPAMHU/IBI,
54 5.10 . https://m.edsoo.ru/560 | /[lyxoBHO
TeopemMa O IJIOMAId OOKOBOM MOBEPXHOCTH
. 3e30b HPABCTBEHHOE
YCCUCHHOMN IMMUPaMHbI
BOCITUTaHUE
butmmoreka [IOK
KonrtpomnbHas pabota o teme OcreTnyeckoe
55 5.11 | " https://m.edsoo.ru/a95f
MHororpaHHUKH BOCITUTaHUE
5c04
Pa3znea 6.
O0bémbI
MHOTOTPAHHHKO
B
TpynoBoe
bubnunorexa [IOK
" BOCIIUTaHHE
56 6.1 [TonsiTre 06 06bEMeE https://m.edsoo.ru/7ad
JlyX0oBHO

0020b

HPAaBCTBEHHOE



https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b

BOCIIMTAaHHUC

DcTeTHuecKoe
but6mmoreka [IOK
N BOCIIUTAHHE
57 6.2 O06BEM TUpamMuIbI https://m.edso0o.ru/235
dusnyeckoe
171b3
BOCIIUTAHHE
bubaunorexa [JOK Tpynosoe
58 6.3 O06béM UpamMuIbI https://m.edsoo.ru/f47 BOCIIUTaHUE
dfefd
DCTeTHYECKOe
but6mmoreka [IOK
N BOCIIUTAHHE
59 6.4 O0BEM TUpaMuIBI https://m.edso00.ru/79c
®duznyueckoe
10312
BOCITUTAHHE
bubnmoreka [JOK DcTeTuvecKoe
60 6.5 O0BéM UpamMuIbI https://m.edsoo.ru/2faa | BocnuTaHue
de3f
TpynoBoe
butmmoreka [IOK
n BOCIIUTAHHE
61 6.6 O0BEM IPU3MBI https://m.eds00.ru/798
duznueckoe
53608
BOCITUTAHHE
bubanorexa [JOK Tpynosoe
62 6.7 O0BEM TPU3MBI https://m.edsoo.ru/1e0 BOCIIUTAHUE
53890
TpynoBoe
bubmuorexa [HOK BOCIIUTaHUE
63 6.8 O0BEM TPU3MBI https://m.edsoo.ru/482 | JdyxoBHO
d3f51 HPaBCTBEHHOE

BOCIIMTAaHHUC



https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51

Konrtponsnas padora no teme "OO0bEMBI

butmmoreka [IOK

OCTETUUECKOE

64 6.9 | https://m.edsoo.ru/28a | BOCIHMTaHUE
MHOTOTPaHHUKOB
6573c
Pa3znea. 7.
IoBTOpEHue:
ceyeHusl,
PaCCTOSIHUSA U
YIJIbI
TpynoBoe
IToBTOpeHue, 06001IEHIE CUCTEMATH3ALHUS bubmnoreka IIOK BOCITMTAHHUE
65 7.1 3HaHuil. [locTtpoenue ceuennii B https://m.eds00.ru/098 | dyxoBHO
MHOTOTpaHHUKE bedad HPaBCTBEHHOE
BOCIIUTaHUE
[ToBTOpEeHME, 00001IEHNE CUCTEMATH3ALIHS DcreTndeckoe
3HaHUU. BeunciieHne paccTOsTHUN: MEXIY bubmuoreka LIOK BOCIIUTaHUE
66 7.2 JIBYMS TOYKAMH, OT TOYKH JI0 TIPSIMOH, OT https://m.edsoo.ru/f77 JlyXxoBHO
TOYKH JIO TTOCKOCTH, MEXKTY 92ba9 HPABCTBEHHOE
CKPEIIUBAIOIINMUCS MIPSIMBIMU BOCITUTaHUE
Tpynosoe
bubmnoreka IIOK
BOCIIUTaHUE
67 7.3 Wrorosast koHTpoNbHAsE paboTa https://m.edsoo.ru/b91
Puznueckoe
46bc0
BOCIIUTAHUE
IToBTOpenue, 0000LIIEHNE CUCTEMaTH3aIHs OcreTnyeckoe
3HaHUU. Beraucienue yrioB: MexIy bubmmnoreka ITOK BOCIUTaHUE
68 7.4 CKPEIIMBAIOIIMMHUCS MTPSIMBIMH, MEXKTY https://m.edsoo.ru/567 | ®Pusnyeckoe
IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX YTJIOB, 65e8b BOCITUTAHUE

YTJIOB MCKAY IMIIOCKOCTAIMU



https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b
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Pa3nen 1. Tena 12
BpallleHus
Cdepa u map: ueHtp, paanyc, IuaMeTp; bubmorexa HOK dcreritieckoe
1.1 oma BHOB.e XHOC”’FI/I cpe B’I ’ 1 https://m.edsoo.ru/0 | BOCTHTaHHE
taa P P 341bc2b
Tpynooe
B3anmuoe pacnonoxenue chepsl U MIOCKOCTH, bu6mmoreka [IOK BOCIIUTaHUE
1.2 KacarenpHas TUNIOCKOCTh K cepe; TUIoman 1 https://m.edsoo.ru/b JyxoBHO
cepsl ed12a43 HpPaBCTBEHHOE
BOCIIHTaHUE
bu6mmoreka [IOK
N3ob6paxkenue cdepsl, apa Ha MIOCKOCTH.
1.3 Coderis mana 1 https://m.edsoo.ru/b
P C15f7£2



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2

DCTETHUECKOE

Hunuuapudeckast MOBEPXHOCTh, 00pasyromme Bu6noreka [LIOK BOCITUTaHUE
14 HWIAHAPUYECKON TOBEPXHOCTH, OCh https://m.eds00.ru/6 dusnyeckoe
LWIAHIPUYECKON NTOBEPXHOCTHU 054b8c1 BOCHHUTAHUE
Hunmuuap: ocHOBaHMs ¥ OOKOBasi IOBEPXHOCTD, bubmuoreka [JOK
. DcTeTHYeCcKOe
1.5 oOpasyrolasi 1 0Ch; TIOMAIL OOKOBO U https://m.edsoo.ru/1
. BOCITHTaHUE
MIOJIHOM TOBEPXHOCTHU 8816216
DCTEeTHYECKOe
N3o6pakeHne MUIMHAPA HA TIIOCKOCTH.
5 bubmmorexa [IOK | BocnuTaHue
PazpépTka mmmmaapa. CeueHus HUIMHIpa
1.6 . https://m.edso0.ru/0 JyxoBHO
(TUTOCKOCTHIO, MapaJIeIbHON UITH
5 16e25eb HPaBCTBEHHOE
MEePIEHIUKYISIPHOU OCH IIWJIHH/IPA)
BOCITMTaHUE
Tpynooe
Konnueckast moBepXHOCTh, 00Opa3yromye bu6mmorexa [IOK
. BOCIIUTaHUE
1.7 KOHUYECKOW MMOBEPXHOCTH, OCh M BEPIIMHA https://m.edsoo.ru/c
. dusnyeckoe
KOHHUYECKOU MOBEPXHOCTH 94ba09b
BOCITHTaHUE
DcTeTnyecKoe
bubnnoreka [JOK BOCTIMTAHHC
Konyc: ocHoBanue u BepinHa, o0pa3yromias u
1.8 . . https:/m.edsoo.ru/8 | JlyxoBHO
0Cb; IJIOMIAh OOKOBOM M TIOJTHOM MOBEPXHOCTH
97dd3b2 HPABCTBEHHOE
BOCIIUTaHUE
DcTeTnyeckoe
& i bubnuoreka [IOK BOCIIMTAaHHE
Y ceu€HHBIN KOHYC: 00pa3yolIne U BhICOTA;
1.9 https://m.edsoo.ru/1 [yxoBHO
OCHOBaHHS U OOKOBasi TOBEPXHOCTH
468bab3 HPaBCTBEHHOE

BOCIIMTAHUC



https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3

N3o0paxeHue KoHyca Ha MIIOCKOCTH. DcTeTnyecKoe
N bubmuoreka [JOK
Pa3BépTka konyca. CedueHust KOHyca BOCITUTAaHHE
10 1.10 . https://m.edsoo0.ru/0
(TUIOCKOCTHIO, MapaIJIEILHOM OCHOBAHUIO, U bdelbes TpynoBoe
IJIOCKOCTBIO, IPOXOSIICH Yepe3 BEPIIHHY) BOCITUTaHUE
KoMOunarwms ten BpaiieHus: u Brbmiorexa IIOK Tpynosoe
11 111 https://m.edso0.ru/3 Y
MHOTOTPaHHUKOB BOCIIHTAaHUE
cef10e5
MHororpaHHMK, OIIMCAHHBIN OKOJIO chepbl; bubnmorexa IIOK [yxoBHO
12 1.12 cthepa, BIIMCaHHAs] B MHOTOTPAHHUK HIIA B TEJIO https://m.edso0.ru/0 HPaBCTBEHHOE
BpalICHUS b136158 BOCIIUTaHUE
Paszgea 2.
O0béMBI TeJ
Tpynooe
8 - bubmunorexa [IOK | BOCIUTaHHE
[Tonstre 06 06béMe. OCHOBHBIE CBOWCTBA
13 2.1 . https://m.edso0.ru/2 JyxoBHO
00BEMOB TeEN
6a03fh7 HPaBCTBEHHOE
BOCIIMTAaHUE
bubmuoreka [IOK | OcreTHdeckoe
14 2.2 O0béM nmIHHIpa, KOHyCa https://m.edso0.ru/5 BOCITUTaHUE
513d87b
TpynoBoe
bu6mmorexa [IOK
" BOCITUTaHUE
15 2.3 O06BEM mapa u momazs chepbl https://m.edsoo.ru/d
dusnyeckoe
189bde?
BOCIIMTaHUE
[TogoOHbIe Tena B MpOCTPAHCTRBE. bubmmoreka [JOK DCcTeTHYeCcKoe
16 2.4 CooTHOILIEHUS MEXTY TUIOIIaAsIMU https://m.edso0.ru/8 BOCIIUTAHUE

MOBEPXHOCTEH, 00BEMaMH MOTOOHBIX TET

10cfleb

[yxoBHO



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb

HpPaBCTBEHHOE

BOCIIMTAHHC
Tpynosoe
Kontponbnast pabota no temam "Tema bubmorera [JOK PyA
17 2.5 soamenis” 1 "OFLeM Ten" 1 https://m.edsoo.ru/4 | BOCIMTaHHUE
patl a33a8ab
Pazgen 3.
BekTopsbl
P 10
KOOPIANHATHI B
NMPOCTPAHCTBE
DcTeTHuecKoe
bu6mmoreka [IOK
BOCIIUTAHUE
18 3.1 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE 1 https://m.edso0.ru/5
duznueckoe
caefclb
BOCTIMTAHHC
bubmuoreka [IOK | JyxoBHO
19 3.2 Crno)xeHue ¥ BBIYMTAHUE BEKTOPOB 1 https://m.edso0.ru/2 HPaBCTBEHHOE
341089 BOCIIUTaHUE
bu6muoreka [IOK | OcreTHyeckoe
20 3.3 YMHOK€HNE BEKTOpa Ha YNCIIO0 1 https://m.edsoo.ru/d BOCIIMTaHHE
ee379eb
Paznosxenne BekTopa mo Tpém bubmuoreka [JOK
TpynoBoe
21 3.4 HEKOMILIaHApHBIM BekTopaMm. [IpaBuio 1 https://m.edsoo.ru/a
BOCIIUTaHHE
napajienenumnena 28fd74e
Tpynooe
but6nuorexa [IOK
Pemenwue 3a1a4, CBI3aHHBIX C MPUMEHEHUEM BOCTIUTAHHE
22 3.5 . . 1 https://m.edsoo.ru/5
MPaBWII JEHCTBUI ¢ BEKTOpaMH duzngeckoe

a827900

BOCIIUTAHUC



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900

DCTETHUECKOE

= bubnunorexa [IOK | BOCHUTaHHE
KoopauHaTHO-BEKTOPHBIN METO/I MIPH PEIICHUN
23 3.6 https://m.edsoo.ru/d [yxoBHO
reOMETPUYECKHX 3a]a4
3alfe30 HPaBCTBEHHOE
BOCIIMTAHUE
[IpsimoyrosbHas cucreMa KOOpAUHAT B bubmumorexa [IOK
DcTeTnyeckoe
24 3.7 npoctpanctBe. KoopauHaTel BEKTOpA. https://m.edsoo.ru/4
. BOCIIMTAaHUE
[Ipocreiimue 3a1aun B KOOpAUHATAX 8db7058
Tpynooe
bubanorexa [JOK | BocmuTaHue
VYron mexnay Bektopamu. CkansipHoe
25 3.8 https://m.edsoo.ru/7 JyxoBHO
MIPOU3BEICHHE BEKTOPOB
25effc4 HPABCTBEHHOE
BOCIIMTAHUE
bubmuoreka [JOK
Boruncnenue yrioB Mexy NpsSMbIMH U DcTeTndeckoe
26 3.9 https://m.edsoo.ru/8
TJIOCKOCTSMU BOCIIMTAHHC
efbe78e
DcTeTuYecKoe
" bubnunoreka [IOK | BocnuraHue
KonTponbhas pabora o teme "BekTopsl 1
27 3.10 KOOPTHHATE B IOCTDAHCTRE" https://m.edsoo.ru/7 | JyxoBHO
p pocTp 7c22fc5 HPaBCTBEHHOE
BOCIIMTaHUE
Pazpnen 4.
IHoBTOpEHHE,
00001IEHHE,
cUCTeMATH3ALH
s1 SHAHU I
28 4.1 [ToBTOpenue, 0000IIEeHNE U CUCTEMATH3AIHS bubmuoreka [IOK | Octernueckoe
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https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5

3HaHui. OCHOBHBIC (PUTYPBI, (PAKTHI, TEOPEMBI https://m.edsoo.ru/1 BOCIIMTAHHE
Kypca IIIaHHMETPHH 780basd
DcTeTHuecKoe
HOBTOpeHI/Ie, 0000I11IeHrE U CUCTEMATHU3AINS Bubauoreka HOK BOCIIMTAHHUE
29 4.2 3HaHui. OCHOBHBIC (PUTYPHI, (haKTHI, TEOPEMBI 1 https://m.edso0.ru/0 [yxoBHO
Kypca INIAaHUMETPUU 78cd184 HPABCTBEHHOE
BOCTIUTaHHE
[ToBTOpEeHME, 0000IIEHNE U CHCTEMATH3AITUS bubnuoreka [JOK
. DcTeTHuecKoe
30 4.3 3HaHWH. 3a1a4u TUIAHUMETPUU U METOBI UX 1 https://m.edsoo.ru/7
BOCIIUTAHUE
peuieHus 491efeQ
[ToBTOpenue, 00001IEeHNE U CUCTEMATH3AIHSA but6nmmorexa [IOK
. DCcTeTHYecKoe
31 4.4 3HaHUH. 3a1a4u TUITAHUMETPUN U METOBI UX 1 https://m.edsoo.ru/4
BOCTIUTaHHE
peweHus dffda97
[ToBTOpenue, 0000IIEeHNE U CUCTEMATH3AIHSA bu6muoreka IIOK | Tpynosoe
32 4.5 3HaHui. OCHOBHBIE PUTYPBHI, (PAKTHI, TEOPEMBI 1 https://m.edsoo.ru/7 BOCITUTaHUE
Kypca CTepeoOMeTprHr 4b2ad91
bubmuoreka [JOK
DcTeTnyeckoe
33 4.6 HroroBast koHTpoNbHAsE paboTa 1 https://m.edso0.ru/ec
BOCIIMTAHHC
24dfc2
[ToBTOpEHME, 0000IIEHNE U CHCTEMATH3AITUS bubmmorexa [OK Tpynosoe
34 4.7 14;1) ’ 1 https://m.edsoo.ru/f4 BocynnTaHHe
SHa 65010e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM NPOI'PAMMBbI

10 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTarTa
7 ['eomeTtpus
7.1 OnepupoBath MOHATUIMU: TOUKA, IPsIMasi, INIOCKOCTh
25 [IpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPH PELICHUU
' r€OMETPUUECKHX 3a]a4
- OmnepupoBaTh MNOHATUSAMH: MAPAJUIETBHOCTh W IMEPHEHIUKYISIPHOCTD
' MPSMBIX U TJIOCKOCTEH
-4 KnaccupuunpoBats B3aMMHOE pacHojiOKEHUE MPSAMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYTPAHHBIN YroJl, TPaHU JBYI'PAaHHOIO YIJIa,
7.5 peOpo ABYTpaHHOIO yria, JMHEHHBINA yroi ABYIPAaHHOIO yIia, rpajycHas
Mepa JABYI'pPaHHOTO yriia
5 OnepupoBaTh MOHATUSMHU: MHOT'OI'DAHHMK, BBIMYKJIBIA M HEBBITYKIIbINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAaHHUKA, TPABUJIbHBIM MHOTOI'paHHUK
. PacriozHaBaTh OCHOBHBIE BUIBl MHOTOIPDAaHHUKOB (IMpaMuja, IpusMma,
' NpSMOYTOJIBHBIN Mapajuienenumnes, Kyo)
KnaccuduuupoBath  MHOTOrpaHHMKH, BBIOMpass ~ OCHOBaHHUS  JUis
. k1accudukanuy  (BBIOYKIBIE W HEBBIIYKJIbIE  MHOTOTPaHHMKH,
' NpaBUIbHbIE MHOTOIPDAaHHUKH, MpPSIMble M  HAKIOHHBIE IPHU3MBI,
napajuieJICITUTIE b))
29 Onepuposatb HNOHATHUAMMU: ceKyIas IJIOCKOCT, CCUYEHUE
' MHOTOTPaHHUKOB
- 10 OOBACHATH NPUHLMIIBI  TOCTPOCHUS  CEYEHUH  MHOIOIPAaHHHMKOB,
' UCTIONIb3Ysl METOJ CIIEJI0B
Crpouth ce4eHUs MHOTOIPaHHMKOB METOAOM CIIEIOB, BBIIOIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y
7.12 Pemate 3a1aun Ha HaXOX/AEHUE TEOMETPUUECKUX BEIMYUH MO o0pas3iam




WKW ajiroOpuTMaM, MNPUMCHASA HU3BCCTHLIC AHAJIUTHYCCKUC MCTOJAbLI IIPU
PCIICHUN CTAHAAPTHBIX MATCMATHYCCKHUX 3aJa4 Ha BbIYHUCJICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOYKH O HpSIMOfI, OT TOYKHU A0

IMJIOCKOCTH, MECKAY CKPCIINBAOIUMHUCA TTPAMBIMHA

7.13

Pematp 3aaun Ha HaXOXJAEHUE TE€OMETPUYECKUX BEITUYHMH MO 00pasiam
WIM alroOpUTMaM, MPUMEHSS WU3BECTHBIE AHAIUTUYECKHUE METOJbI MpHU
pEIIeHUH CTaHJAPTHBIX MAaTeMaTHYEeCKUX 3a/au Ha BBIYHMCIICHUE YTJIOB
MEXy CKPEIIMBAIOIIUMUCS MPSMBIMHU, MEXAY MPSIMOW U IJIOCKOCTHIO,

MEXy IIOCKOCTSIMH, ABYTPAHHBIX YIJIOB

7.14

Boruucnare 00bEMBI M IUIOMIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3Ma, mupaMuza) ¢ IPUMEHEHHEM (OPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IJIOLA MU [IOBEPXHOCTEH, o0BEMaMu NOJOOHBIX

MHOI'OTpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OChb H

IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPbI

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHPOPMALUIO O
NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MPEACTaBICHHYIO Ha

YepTekax U pUCYHKax

7.17

[TpumensTh reomeTpuueckre (GaxkThl AN PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANoaralouMX HECKOJIbKO IIaroB pPEIIeHUs, €CIU YCJIOBUS

NPUMEHEHHUS 3a/laHbl B ABHOU (hopme

7.18

[IpuMeHATs mpoOcCTENIIME TPOrpaMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBEI ITPU pCHICHUN CTCPCOMCTPHUICCKUX 3a1a1

7.19

HpI/IBO)II/ITB MMPUMCPbI MATCMATHUYCCKUX 3aKOHOMepHOCTCﬁ B IIpUpoAC U

JKU3HH, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

7.20

[TpuMeHATh MoTyuyeHHbIE 3HAaHUS HA NPAKTUKE: aHAJIM3UPOBATh peaslbHble
CUTyallld M NPHUMEHSTh HU3yYECHHbIE IOHATHS B IIpoOLECcCe IOUCKa
pemenus MaTEeMaTHYECKU c(popMyJIUPOBAHHOM po0IeMBl,
MOJIEJIUPOBATh peajbHbIE CUTYyallMH Ha S3bIKE T€OMETPUHU, MCCIEA0BAThH
MIOCTPOEHHBIE MOJIEJN C UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHSITUH U
TEopeM, amrmapara anreOpbl, perath NPaKTHYECKUE 3a/laud, CBI3aHHbIE C

HaXO0KACHUCM I'€COMECTPUICCKUX BEIININH

11 KIIACC




Kox

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI

NpoBepPsIeMOro .
00pa3oBaTeILHOM MPOrPaMMBbl CpPeHEro 001ero odpa3oBaHus
pe3yJbTarTa
6 ['eomeTpus
OmnepupoBaTh MOHATUSAMU: HWIMHAPUIECKAs TIOBEPXHOCTh, 00pa3yIomIre
6.1 [WIMHIPUYECKOH TIOBEPXHOCTH, MUIUHAP, KOHHYECKasl MOBEPXHOCTD,
' oOpa3syrone  KOHHYECKOH  TMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacno3naBath Tena BpamieHus (MHUJIXHIP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MTOTYYSHHS TEJ BPALICHHUS
6.4 KnaccudunupoBats B3anMHOE pacioyiokeHre c(hepsl U TNIOCKOCTH
OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIApPOBOIl CIIOM, OCHOBAHUE IIAPOBOTO CIIOS, BHICOTA
[IapOBOTO CIIOSI, IAPOBOI CEKTOP
66 Beruaucnare 00BEMBI M TUIOMIAJM TIOBEPXHOCTEH TeNl BpalleHHUs,
' reOMETPUYECKUX TEJI C IPUMEHEHUEM (PopMyIT
OnepupoBaTh TOHATHUSMH: MHOTOTPAHHHK, BIMCAHHBIA B cdepy H
6.7 OTHMCAHHBIN 0KOJIO cepbl, cepa, BIMCaHHAS B MHOTOTPAHHUK WIIH TEJIO
BpallleHUS
6.8 BbluMChsATE COOTHOIIEHHS MEXIy IUIOHIAAsIMH TOBEPXHOCTEH H
' 00BéMaMH IMOAOOHBIX TE
6.9 N300paxaTh n3yyaemble QUIYpbl OT PyKH M C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeInonHATh (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BUJI CBEpXY, COOKY, CHH3Y; CTPOHTHh CCUCHHS TEI
BpallleHus
W3BnexaTh, MHTEPIPETUPOBATH M TpeoOpa3oBHIBaTh HH(DOPMAIUIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (GUTYypax, MPeICTaBICHHYI0 Ha
gepTexax U pUCYHKAX
[TpumensiTh reoMeTpuueckue (akThl A PEUICHHUS] CTEPEOMETPUUECKUX
6.12 3a/1a4, MPEIOoJIaraloliuX HECKOJIBKO IIaroB pPEIICHHs, €CIH YCIOBHS
MPUMEHEHHUS 33/1aHbI B SBHOU (hopMe
6.13 OnepupoBath MOHATHEM: BEKTOP B MPOCTPAHCTBE
6.14 BbINONHATE ACMCTBUSI CIIOKEHHUS BEKTOPOB, BBIUMTAHHUS BEKTOPOB H

YMHOKCHHUS BCKTOPAa Ha 4YHUCIIO, 06"b$ICH$ITB, KaKAMH CBOMCTBAMH OHH




o0amaroT

6.15

HpI/IMeHHTL IIpaBUJIO MapaJUICICIIHIICAA IIPU CIIOKCHUU BECKTOPOB

6.16

OnepupoBaTh NOHATUSAMM: JIE€KapTOBbl KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroia MEXIy BEKTOpaMH, CKaJIIpHOE IPOU3BEACHHE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BCKTOPLI

6.17

Haxonuts cyMMy BEKTOpPOB M IIPOU3BEIAEHUE BEKTOPA HA YMCIIO, YIOJI
MEXKIy BEKTOPAMH, CKaJSIPHOE IIPOU3BEIACHUE, PACKIIAIBIBATE BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

33)IaBaTI> IIJIOCKOCTH YPaBHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAUHAT

6.19

PemraTe HpOCTGfIIHPIC COMCTPUYCCKHUE 3aaa4dud Ha MMPHUMCHCHHC

BCKTOPHO-KOOPAWMHATHOI'O MCTO1a

6.20

PemraTe 3aJa4 Ha JOKas3aTCJIIbCTBO MAaTCMATHYCCKHX OTHOIICHUH W
HaX0XXIACHHUC I'COMCTPHUYCCKUX BCIUYHH I10 o6pa3uaM HJIK aJITOpUTMaMm,
IMPUMCHAA HN3BCCTHBIC MCTOABI Ipu pPEUICHUN CTaHAapPTHBIX

MaTCeMaTUYCCKUX 3aJa4

6.21

[IpumensTh MpocTelIre MNpPOorpaMMHBIE CpPEICTBA U DIEKTPOHHO-

KOMMYHHUKAIIUOHHBIC CUCTEMBI IIPU PECHICHUU CTCPCOMCTPHUUCCKUX 3a/1a4d

6.22

[TpuBoaUTH IpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U

JKU3HHU, PACIIO3HABATHL IIPOABJIICHUC 3aKOHOB I'COMCTPHU B HCKYCCTBEC

6.23

[IpuMeHATh TOMyYEHHBIE 3HAHWA Ha MPAKTUKE: aHAINU3UPOBATH
peanpHble CUTyallMH W NPUMEHATHh W3Y4YEHHBIE IOHATHA B IPOLECCE
MOMCKAa pEIIEHUsT MaTeMaTH4eCcKH CGhOpMYyJIUPOBAaHHON MpoOIEMBlI,
MOJIEJIUPOBATh PEAIbHbIE CUTYallUU HA SI3bIKE T'€OMETPHUH, UCCIIE0BATh
IIOCTPOCHHBIE MOJIEJIM C HCIOJb30BAaHUEM T'€OMETPUUYECKUX IOHATUI U
TeopeM, ammnapara anreOpbl, penarb NpaKTUYeCKUe 3a1auu, CBSI3aHHBIC C

HAaXOXKACHUCM IT'€COMCTPHUICCKUX BCJININH




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUSA

I'eometrpus

7.1

OcHOBHbIE MOHATUSL CTepeoMeTpuu. Touka, mpsiMasi, IMJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATMYECKOM  TIOCTPOEHUM  CTEPEOMETPUHU:  AKCHOMBI

CTCPCOMETPUHN U CIICACTBUA U3 HUX

7.2

B3anmHOe pacnonokeHue NOpSAMBIX B IPOCTPAHCTBE:  IEpeCcEeKarolIrecs,
napajuieNibHble M CKpeuuBaromuecs mnpsMble. [lapannenbHOCTh MOPSAMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajljieibHble TMpsIMble B  MPOCTPAHCTBE,
MapajieIbHOCTh TPEX MPSMBIX, MApaUIENbHOCTh MPSAMON M TUIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMH CTOPOHAMH, YIOJ MEXIy TMPSMBIMA B TMPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: Mapalie/IbHbIe MIIOCKOCTH, CBOMCTBA MaPAJIIIEIbHBIX
iockoctel. [Ipocrelimme nmpocTpaHCcTBEHHBIE (UTYPBHI Ha IIOCKOCTH: TETPadJp,

Ky0, napaJijienenures, IoCTpOeHUe CeYeHU

7.3

[lepneHIUKYISIPHOCTh NPSMOM M IUIOCKOCTHU: IEPHEHAMKYJSPHBIE NpPSIMBIE B
MPOCTPAHCTBE, PSIMbIE TapasuieIbHbIC U MEPIEHANKYIISIPHBIE K TUIOCKOCTH, MPU3HAK
NEPIEeHIUKYISIPHOCTH MPSMOM U TNIOCKOCTH, TEOpEMa O MPSIMON NEPIIeHIUKYIIPHON
IUIOCKOCTH. YTIJIBI B TPOCTPAHCTBE: Yrojl MEXIy TMPSIMOH M IJIOCKOCTBIO,
JIBYTPAHHBIA yroJI, JMHEWHBIM yron nByrpaHHoro yria. Ilepnenaukynsp u
HAKJIOHHbIE: PAaCcCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PAacCTOSHHWE OT MpsIMOM 10
IUIOCKOCTH, MPOEKIHsI (PUrypbl Ha IJIOCKOCTh. [lepneHAuKyIIpHOCTh MIIOCKOCTEH:
IIPU3HAK  MEPIEHIUKYJSPHOCTHM  ABYX  IDIOcKocTed. Teopema o  Tpéx

NEepIEHIUKYIIpax

7.4

ITonsiTHE MHOrOrpaHHMKa, OCHOBHBIE JIEMEHTBl MHOTOIDAaHHHMKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yronbHas
npu3Ma, TpaHU M OCHOBAHMS TPU3MBI, NpsMas U HAKJIOHHas MpPU3MbI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH Npu3Msl. [lapannenenunen, npsMOyroabHbIA Napayjieaenune
u ero cBoiictBa. [Iupamuaa: N-yroyipHas nupamuaa, rpaHd ¥ OCHOBAHUE MUPAMUIBL,
OOKOBasi U TOJIHAs MOBEPXHOCTh MUPAMUJbI, IPABIIbHAS M yCEUEHHAs MUpaMUaA.
OneMeHThl TOpuU3Mbl U nupamuzbl. [IpaBUibHBIE MHOTOTPAaHHUKU: MOHSATHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, MpaBWiIbHAs NpU3Ma M MpaBWIbHAS MNHpPaAMUAA,

npaBUWIbHAs TPEYTOJbHAs MUPaMKIA U MPABWIBHBINA TeTpasap, Kyo. [IpencraBienue




O MpaBWIbHBIX MHOIOTPaHHMKaX: OKTa’[p, AOJAEKa’aAp M ukocadapyrue CedeHus
MPU3MBI U TUPAMHU/TBI
CuMmMeTpuss B TNPOCTPAHCTBE: CHMMETPHSI OTHOCHUTEIBHO TOYKH, MPSAMOI,
7.5 IUIOCKOCTH. DJIE€MEHThl CUMMETPUHU B IMpaMUIax, Napajjiesenuneaax, npaBuibHbIX
MHOTOTPaHHUKAX
Bbruncnenue »71eMEHTOB MHOTOTPaHHHUKOB: péOpa, auaroHanu, yriael. Ilmomans
OOKOBOIl TOBEPXHOCTM U TIOJIHOM IOBEPXHOCTH MpPSIMOW MNPU3MBI, IUIOIIAIb
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOM mpu3msl. [lnomans 6oxoBoi
MOBEPXHOCTU M TOBEPXHOCTH IMPABWIBHON MNUpaMuAbl, TEOpeMa O IUIOLIAaAU
yceu€HHol nupamusl. [lonstre 06 00béMe. OObEM MUPAMUIbI, TPU3MBI
27 [TonoGHbIe Tena B mpocTpancTBe. COOTHOIIEHHS MEXKAY IUIOMAAIMU TOBEPXHOCTEH,
' 00BéMaMHU MMOJOOHBIX TEN
11 KJIACC
Kon IIpoBepsieMblii 3jIEMEHT COEPKAHUSA
6 ['eometpust
[{unuHAprYeckas MOBEPXHOCTh, 00pa3yrolue HUIMHIPUIECKON MOBEPXHOCTH, OCh
6.1 WIMHAPUYECKON MOBEpXHOCTU. LIMAMHIpP: OCHOBaHUS U OOKOBas MOBEPXHOCTD,
oOpasyrolias 1 0Ch, IJIOLAAL OOKOBOW U MOJTHON MOBEPXHOCTH
Konunueckast noBepXHOCTh, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U BEPILIMHA
6.2 KOHUYeckoi moBepxHocTu. KoHyc: ocHOBaHHMe W BepiiuHa, oOpasyiomas U OCh,
' ioniaab OOKOBOM M TOJHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYyC: oOpasyrolue u
BBICOTA, OCHOBaHMs 1 OOKOBasi MIOBEPXHOCTh
Cdepa u map: neHrp, paauyc, AuameTp, Iouaab NoBepxHocTu cdepbl. Bzaumuoe
6.3 pacnosoxkeHue cepbl U MIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe, MIomaib
chepnr
6.4 N300pakeHue Tes BpallleHHUs Ha IJIOCKOCTU. Pa3BépTka nunuHapa 1 KOHyca
6.5 KoMOuHanmu Tten BpalieHus M MHOTOTPaHHUKOB. MHOTIOIpaHHUK, OINMCAHHBIN
' okoJ1o cepsl, cepa, BucaHHas B MHOTOTPAaHHUK, WM TEJIO BPAIICHHS
[Torsitne 06 00béMe. OcHOBHBIE cBOcTBA 00BEMOB Ten. Teopema 00 00BEME
6.6 MPSIMOYTOJIBHOTO TMapajuienenuneqa U ciueactsus u3 He€. OOBEM UMIMHIpA,
KoHyca. O0BEM MIapa 1 IIomaab chepsl
6.7 [TogoOuble Tema B mpoctpaHcTBe. COOTHOILIEHHS  MEXKIY — IUIOMIAJISAMU
' MOBEPXHOCTEH, 00BEMaMH TOJJOOHBIX TEJ
6.8 Ceuenust nunuHApa (MapajjieibHO U NEPIEHIUKYJISIPHO OCH), CEUEHHUS KOHyca




(mapanieabHOE OCHOBAHUIO U IPOXO/SIIEe Yepe3 BEPIIMHY ), CEUSHHUSI 11apa

BexkTop Ha miockoctd W B mpocTpaHcTBe. CII0OKEHHE M BBIYUTAHHE BEKTOPOB.

YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa MO TPEM HEKOMILJIaHAPHBIM

09 BekTopaM. [IpaBuno mapamenenunena. Pemenwe 3amad, CBA3aHHBIX €
IIPUMEHEHNEM NIPAaBUJI ACHUCTBUM C BEKTOPaMU
[IpsimoyrosnbpHast cucTeMa KOOpAWHAT B IpocTpaHCTBE. KoopaumHaTel BeKTOpa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATaxX. YToa Mexay Bekropamu. CkaisipHoe

IMPON3BCACHUC BCKTOPOB. Brraucnenne YIJI0B MCXKAY IMPAMBIMHU U IIJIOCKOCTSMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUN F€OMETPUUECKHUX 3a1a4




IHPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHMUS K
PE3VJIbTATAM OCBOEHHUAA OCHOBHOM OBPA3OBATEJIBHOM
NPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJIbTaTaM OCBOEHHS
OCHOBHOM 00pa30oBaTeIbHOI MPOrpaMMbl CpeIHEero 001ero
o0pa3zoBaHus

Brnanenne meromamu JOKa3aTeNbCTB, AIrOPUTMaMU pELICHUs 3a]ay;
yMeHHe (OpMyIUpOBaTH M ONEPUPOBATH TMOHATUSMU: OIpEeNICHuE,
aKcuoma, Teopema, CJIEICTBHE, CBOMCTBO, IMPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCHUIIbHBIE (DOPMYITUPOBKU; IPUMEHSTh UX; YMEHUE (HOPMYIHPOBATD
o0paTHOE M TPOTHBOIIOJIIOKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJb30BaTh METOJ MAaTeMaTUYeCKOM WHAYKIIHH;
IIPOBOAMTH  JTOKA3aTEJIbHBbIE pPACCYXKAEHHUS MpU pPELIEHUH 3aj]ad,
OLICHMBATh  JIOTUYECKYIO  MPABUIBHOCTb  PACCYXKACHUH;  yMEHHE
OIIEpUPOBATh MOHATHSAMH: MHOXKECTBO, IIOJMHOXECTBO, ONEpAllUU HaJ
MHOKECTBAMHU; YMEHHE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JJis ONMUCAHHSI peabHBIX MPOIECCOB U SBICHUH U MPHU PEIICHUU
3ala4y, B TOM 4YHCIE U3 JAPYrHX Y4YeOHBIX TMPEAMETOB; YMEHHE
OTepupoBaTh MOHATHIAMU: Tpad, CBA3HBIN rpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aZlaBaTh W OINHUCHIBATh Tpadbl Pa3IUYHBIMU

CHOCOGaMI/I; HCIIOJIB30BATh Fpa(bbl IIpH PCUICHUHU 3a1a4

YMeHne onepupoBaTh MOHATUSAMU: HATYypaJbHOE YHUCIO, LEN0E YHUCIIO,
CTENEHb C LEJIBIM [10KA3aTeIeM, KOPEHb HATypalbHON CTENEHHU, CTENIEHb
C palMOHAJIbHBIM  IIOKa3aTelIeM, CTENeHb C  JACHCTBUTEIbHBIM
nokaszateneMm, JiorapudM yHMclIa, CHHYC, KOCHHYC U  TaHIEHC
IIPOM3BOJIBHOIO YHCJA, OCTAaTOK I0 MOAYJII0, PALMOHAJIBHOE YHUCIIO,
UPPALMOHAIIBHOE  YHUCIO,  MHOXECTBA  HATypaJbHBIX,  LEJbIX,
palMOHAIbHBIX, JEHCTBUTENBHBIX YWCEI; YMEHHME HCIIOIb30BaTh
NPU3HAKKU JI€JIMMOCTH, HAaUMEHbLIMHA OOIIMI AeIuTenh U HauMEHbIIee
oOmiee KpaTtHoe, anropuT™M EBKIMIa npu peleHun 3a1ad; 3HaKOMCTBO C
pPa3IMYHBIMM ~ TO3UIMOHHBIMM  CHUCTEMAMM  CUHCJICHHS;  yMEHHE
BBITNOJIHATh BBIUKUCICHUE 3HAYEHUIH W NMPeoOpa3soBaHMs BBIPAXKEHHUH CO
CTETIEHSIMU | JiorapudMamu, Mpeodpa3oBaHus IPOOHO-pAIIMOHATIBHBIX
BBIPQKCHUM; yMEHHE ONEpUPOBATH MOHATUSAMU: IOCIEI0BATENBHOCTD,

apupmeTHIeCcKas nporpeccus, reoMeTpuyecKas nporpeccus,




OCCKOHEYHO yOBIBarOIasi TEeOMETPUYECKas IMPOrPecCHsi; yMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C MTOMOIIIBIO PEKYPPEHTHBIX
dbopMyII; yMEHHE OINEPHPOBATh MMOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSIKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMIUJIEKCHOTO
gyrcna, ¢opMa 3amuch KOMIUIEKCHBIX —4ucel (TeoMeTpuyeckas,
TPUTOHOMETpHUECKass W  anreOpanueckasl); yMeTb TPOU3BOIUTH
apudmeTnyeckue AEUCTBUA C KOMIUIEKCHBIMH UHCJIAMH;, MPUBOAUTH
OpUMEphl  WCIOJIb30BaHUSA  KOMIUIEKCHBIX  YHCEN,  ONEpUpOBATH
MOHATUSAMM: MaTtpuma 2x2 wu  3X3, onpeaenuTelb MaTpUIIbl,

FCOMeTpI/I'—IeCKI/Iﬁ CMBICJI OITPECACIINTEIIA

YMeHne onepupoBaTh HMOHATUSMHU: pPalMOHAIIBHBIE, UPpPallMOHAJIBHBIE,
NoKa3aTeNbHbIe, CTENEeHHbIE, JOrapupMUYECKHe, TPUTOHOMETPHUYECKUE
YpaBHEHHMS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE ONEPHUPOBATH
MNOHATUSAMH: TOXJECTBO, TOXIECTBEHHOE IpeoOpa3oBaHuE, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YPABHEHUNW U HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBI C IOMOIIBK) PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHHUsI, HEpPAaBEHCTBA M CHCTEMBI C IapaMeTpPOM; IMPUMEHSITh
YpaBHEHHUSI, HEPABEHCTBA, UX CHUCTEMBI ISl PELIECHUS MaTeMaTHYeCKUX

3a/1a4 U 3a/1a4 U3 pa3InYHbIX 00JacTeil HayKu U peaibHON KU3HU

YMeHne omnepupoBaTh NOHATHAMH: (QYHKUMS, YETHOCTh (DyHKIUH,
NEePUOANYHOCTh (YHKIUH, OTPAHMYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTH
byHKIMHN, SKCTpeMyM (GYHKIIUHM, HauOOIbIllee M HAaMMEHbIIIee 3HAUCHUS
(GYHKIIMU HA TPOMEXKYTKE, HENIPEephIBHAS (DYHKIIHSI, aCUMIITOTHI rpaduka
GbyHKIUY, TIepBasi ¥ BTOpasi MPOU3BOIHAS (DYHKIIMU, TE€OMETPHUYCCKHUIA U
(UBUYECKUI CMBICJ TIPOU3BOIAHOM, TIEpPBOOOpa3Hasi, OMpeaeIEHHBIN
UHTETpall, yMEHHE HaXOAMTb AaCUMIITOTHI rpaduka (pyHKUIUU; yMEHHE
BBIYUCIIATH IIPONU3BOJAHEBIC CYMMBI, IIPOU3BCACHMNA, HJaCTHOT'O n
KOMITO3UIIUHN (YHKUUH, HAXOIUTh YpaBHEHHE KacaTeJIbHOW K TpaduKy
(GyHKIMW; yMEHHE HAaXOIUTh MPOU3BOAHBIC SJIEMEHTAPHBIX ()YHKIIHA;
YMEHHUE WCIOJIb30BaTh IPOU3BOJIHYIO [UIsl HWCCIENOBaHMS (DYHKIUH,
HAXOJWUTh HAWOOJbIIME M HAUMEHBIIME 3HAUYEHUS (YHKIMN; CTPOHUTH
Fpa(bI/IKI/I MHOT'OYWICHOB C HCIIOJIb30BAHUCM allllapata MaTeMaTH4YCCKOIro
aHaln3a; TMPUMEHATh TMPOU3BOAHYIO I HAXOXKICHUS HAWITYYILIEro
pelleHrs B MPHUKIATHBIX, B TOM YHCJE COIHAIbHO-3KOHOMHUYECKUX H

bU3UYEeCKUX 3aa4yaxX; HAXOAUTh TUIOMAIN M O0BEMBI (UTY C TIOMOIIBIO




HHTCrpajia; MpuBOAUTL MNPUMEPbBI MATEMATUYCCKOTO MOJCIHMPOBAHUA C

noMoIeio uddepeHnranbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATHAMM: Tpaduk QYHKUUH, OOpaTHas
GbyHKUMS, KOMIO3UIMS (YHKUMH, JTUHEHHas (yHKIMS, KBaJIpaTU4Has
byHKIMSA, panroHaIbHAs byHKLu, CTETeHHast dyHKLU,
TPUTOHOMETPUYECKHE  (QYHKLUUH, OOpaTHble TPUTOHOMETPUUYECKHUE
GyHKIMKM, TIOKa3aTeNbHas | Jorapudmudeckas (QYHKIUH; YMCHHE
CTpOUTh TpadUKU U3YYEHHBIX (DYHKIUH, BBITIOJHATH NpPEeoOpa3OBaHM
rpadukoB GyHKIHI, HCTIONB30BATh TpaduKU JIJIsl M3YUEHUS MPOIIECCOB U
3aBHCUMOCTEH, NpU pEIIeHUN 3a7ad U3 APYTruX y4eOHBIX MPEIMETOB H
3a7a4d U3 peaslbHOW JKMU3HU; BBIPAXKaTh (HOPMYJIaMH 3aBUCUMOCTH MEXKILY
BEJIMYMHAMH; UCIOJIb30BaTh CBOMCTBA W Tpapuku (QYHKUUH I
peleHys ypaBHEHHI, HEPAaBEHCTB U 3a/1a4 ¢ IMapamMeTpaMu; n300pakaTh
Ha KOOPJAMHATHOM IUIOCKOCTH MHOXKECTBA PCIICHUM ypaBHEHUH,

HEPAaBCHCTB U UX CUCTEM

VYMeHue pemate TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, HA JBH)KEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJIOTH, 3aJ1a4i U3 00J1aCTU YIPABIEHUS JTUYHBIMU U CEMEUHBIMU
(¢uHAaHCAMU); COCTaBJIATH BBIPAKCHHUS, YPaBHEHUS, HEPABEHCTBA M HUX
CUCTEMBI II0 YCIOBHUIO 337a4M, MCCIECIOBATh IIOJYYEHHOE PEIICHHE U
OLIGHUBATh MPaBJONOJOOHOCTh PE3yJNbTaTOB; yMEHHE MOJEIUPOBAThH
peanbpHbBle CUTyallMM Ha $A3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHUS,
YpPaBHEHHUsl, HEpPAaBEHCTBA M MX CHUCTEMBI [0 YCJIOBHUIO 3aJayH,
UCCIIE0BaTh IIOCTPOEHHBIE MOJEIHM C HCIIOJIB30BAHMEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYYCHHBIN PEe3yIbTaT

YMeHne onepupoBaTh MOHATUSIME: CpeiHee apudMeTHudecKoe, MeauaHa,
HauOoJsiblllee W  HAauWMEHbIIEe 3HAYEeHMs, pa3Max, JUCHEepCHs,
CTaHJApTHOE OTKJIOHEHHE 4YHCIOBOrO HaOoOpa; yYMEHHE U3BJIEKaTh,
UHTEPIIPETHPOBATh WH(POPMAIIMIO, TMPEACTABICHHYI0 B TaOnmuIax, Ha
quarpammax, rpadukax, OTpajkarollyo CBOMCTBA PEaTbHBIX MTPOILIECCOB U
SIBIIGHUH; TIPEACTABIATh MH(DOPMAIIHIO C TTIOMOIIBIO TaOIHIl ¥ AUArpamm;
UCCIeA0BaTh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C NPUMEHEHHEM
rpaguyeckux METOJOB M  DIIEKTPOHHBIX CPEIACTB; TrpauuecKu
UCCIIEIOBaTh COBMECTHbIE HAOJIOACHHS C TOMOILNBIO JHarpaMm

pacceuBaHus U JMHEUHOW pEerpeccun




YMeHHe onepupoBaTh NOHATHUSAMHU: CIIyYalHBIA ONBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYyYailHOTO COOBITHS; YMEHHE BBIYHCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TIpaUIecKUX METOAOB; MPUMEHSTH
(bopMyJIBl CIOXKEHUS M YMHOXXEHHMS BEpOSATHOCTEH, (popMyily MOIHOM
BEPOSATHOCTH, hopmyny bepHyiuim, komOuHATOpHBIE (GaKThl U (HOPMYJIBL;
OLICHUBATh BEPOATHOCTH PpEAIbHBIX COOBITMH; yMEHHE OIepUupoBaTh
NOHATHAMM: CIy4yaliHas BEJIMYMHA, PACIPEAEICHUE BEPOATHOCTEM,
MaTEMaTHYECKOe O)KMJAHUE, IUCIEPCHs M CTaHJApPTHOE OTKIOHCHHE
Clly4allHOW BENMYMHBI, (QYHKIMU paclpeleNeHuss U IUIOTHOCTH
PaBHOMEPHOI'O, IIOKAa3aTEJIBHOTO M HOPMAJIBHOIO PACIpEACIICHUM;
YMEHHE MCIOJIb30BaTh CBOWCTBA W3YYEHHBIX paclpeleneHul Uit
pelleHrs 3a/ad; 3HAKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCET,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAaHUN; YMEHHE MPUBOAUTH IPUMEpPHI
NPOSIBJIICHUS] 3aKOHA OOJIBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE OIEPUPOBATh MOHATUAMU: COUETAHUE, IIEPECTAHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHoBOK; OuHOM HploToHa; ymeHue
PUMEHATh KOMOMHATOPHBIE (haKThl U PACCYKICHH JUIsl peIlieHHs 3a/1a4;
OLICHUBATh BEPOSATHOCTH peanbHBIX coOBITHI]; COCTaBJIATh

BEPOSTHOCTHYIO MOJIENIb M HHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yabTaT

YMeHue onepupoBaTh IOHATUSAMH: TOYKa, IpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYUMHA YIVA, IJIOCKMM Yroi,
JBYIPAHHBIA yroJl, TPEXTPaHHBIM YIroJ, CKPEIIMBAIOLIUECS IIPSMBIE,
[apaJUICIIbHOCTh U MEPIEHAMKYJIAPHOCTh IPSIMBIX U INIOCKOCTEH, YIoJl
MEXIY MNPAMBIMU, YTOJd MEXAY IPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU 10 IUIOCKOCTH, PACCTOSIHUE MEKIY
IPSIMBIMU, PACCTOSIHUE MEXAY IJIOCKOCTSMH; YMEHHE MCIOIb30BaTh U
pelleHNH 3aJa4 M3yYeHHble (akThl U TEOPEMbl INIAHUMETPUU; YMEHUE
OLICHUBATb pa3Mepbl OOBEKTOB  OKPYXAIOLIEr0 MHUpA; CTPOMUTH
MaTeMAaTHYECKUE MOJIEIM C IOMOIIBK0 T€OMETPUYECKHX IOHATUH U

BCJIMYHH, p€IIaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUEC 3aa4n
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YMeHHne onepupoBaTh MOHATUSAMH: IUTOUIab (UTYpPbI, 00BEM (QUTYDHI,
MHOT'OI'PAaHHUK, MPABUJIbHBIII MHOTOTPAHHUK, CEYCHHE MHOI'OI'PAaHHHKA,
Ky0, mapajuienenures,, Npu3Ma, NUpaMuaa, (Gurypa M IMOBEPXHOCTb
BpalleHus, MWIMHAP, KOHYyC, map, chepa, muomans cdepsl, IIOMaIb
MOBEPXHOCTU THUPAaMUJIBI, TPHU3MBI, KOHYyca, HWIMHIApA, 00BEM KyoOa,

MPSIMOYTOJIBHOTO TMapajjieNienumnesia, MUpaMuabl, TPU3MbL, LWIHHIpPA,




KOHYyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUS KOHyca M LWIMHJIpA,
napajjlesibHble OCHM WM OCHOBaHHWIO, CEUEHHE Ilapa, IJIOCKOCTb,
Kacaroufascs cdepsl, UIMHIPA, KOHYCa; yMEHHE CTPOHUTH CEucHHE
MHOTOT'paHHHKa, U300paxaTb MHOTOTPAaHHHUKH, (PUTYpBI U MOBEPXHOCTU
BpAILICHUs, UX CEUEHUS, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHUE MPUMEHSATh CBOMCTBA T€OMETPHUUECKUX (DUTYDP, CAMOCTOATEIBHO
dbopMyIUpOBaTh OMpeeIeHUs U3y4aeMbIX (PUTyp, BBIIIBUTaTh TUIIOTE3bI
0 CBOMCTBaxX M MPU3HAKAX MeOMETPUUYECKUX (QUTyp, 0OOCHOBBIBATH HIIU
OMpoBepraTh HX; YMEHUE MPOBOAUTH KilacCUpUKauioo ¢GuUryp Imo
pPa3IUYHBIM TpU3HAKaM, BBIMOJIHATH HEOOXOJIWMBIE JOMOJHUTEIbHbIE

MTOCTPOCHUS
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YMeHue omepupoBaTh TMOHATHSAMHU: JBW)KCHHE B TPOCTPAHCTBE,
napayieNIbHbIA MEPeHOC, CUMMETPHsI Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHMe MOA0OWs, MOMO0OHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIC W MOJOOHBIC (UTYPHI, B TOM YHCJEC B MPHUPOJIC,
UCKYCCTBE, APXUTCKTYPE; HCIOJIB30BaTh I€OMETPUYCCKHE OTHOUICHHS
NpU pPEUICHWW 3a/1a4; HaXOIWTh TEOMETPUYCCKHE BEJIMYWHBI (JUIMHA,
yroji, IUIoNaab, OOBEM) MpU PEIICHHH 3aJlad W3 JPYTUX YUEOHBIX
MPEIMETOB M M3 PeabHON KM3HHU; YMEHUE BBIUUCIISITH T€OMETPUICCKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMIAab, O0BEM, IUIOIMIAAL MOBEPXHOCTH),
UCTIONIB3Ysl HM3yYeHHBIC (OPMYJBI M METOJbI, B TOM YHCIIC: TLUIONMIA/Ib
MOBEPXHOCTU MUPAMUIBI, IPU3MBI, KOHYCa, HWIHHAPA, TUIOMAAL CPEPHL;
00BEM Ky0a, TPSIMOYTOJIBHOTO MapajuIeenuIe/ia, MUPAMUIbI, TPU3MBI,
IIMHApPA, KOHYCa, Iapa; yMEHHWE HaXOAUTh OTHOIIEHHE OOBEMOB

noA00HBIX uryp

12

YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CUCTEMa KOOpIUHAT,
BEKTOpP, KOOPJMHATHl TOYKH, KOOPIHMHATHl BEKTOpAa, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOpa Ha 4YHCIIO, pa3jioKeHHe BeKTopa o Oasucy,
CKaJsIpHOE NPOU3BEJICHUE, BEKTOPHOE IPOU3BEACHHUE, YTOJN MEXKAY
BEKTOPAMH; YMEHHE HCII0JIb30BATh BEKTOPHBIA U KOOPJIMHATHBIA METOJ
JUIS peIIeHUs] TEOMETPUYECKHX 3aJad W 3aJad JIpYyrux Yy4eOHBIX

npeamMeToB
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YMeHre BbIOMpATh MOAXOASAIIMH METOA JUI pelieHUs 3a7adw;
MOHUMAHWE 3HAYMMOCTH MAaTEMaTUKH B U3YYCHUU TPUPOJHBIX H

OOILIIECTBEHHBIX MPOLECCOB M  SBJICHMI; YMEHHE paclo3HaBaTh




IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKHM B HCKYCCTBE, YMEHHE IIPUBOJIMTH
IIpUMEPBl  MAaTEMAaTHYECKUX OTKPBITUHA POCCHMCKOM M  MHUPOBOU

MaTeMaTUYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA
EI'D IO MATEMATHUKE

IIpoBepsiemMblii 3JIeMEHT COIePKAHUSA

Kon
1 Hucna v BHIYMCIECHUS
11 Hatypanbhble u nensie yncina. [Ipu3Haku JeuMocTy LebIX Yhcel
12 Panmonaneupie uncna. OOBIKHOBEHHbIE U JIECSTHUYHBIE ApOOU, TMPOILEHTHI,
' OCCKOHEYHBIC IEPUONUCCKUE TPOOH
13 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHU. [HetictBus c
' apru(METHYECKUMH KOPHAMHU HATypajIbHOU CTETICHN
14 Crenenp ¢ 1enbiM Moka3atesneM. CTeneHb C pPalMOHANBHBIM I10Ka3aTEJIEM.
' CBoiicTBa cTeneHn
15 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. /lecaTuanHble U HATYypaIbHbIE JOTapUPMBbI
JlelicTBuTenpHble 4Yncia. ApudMeTHUECKHe OINepalud C JeHCTBUTENbHBIMU
1.7 yucnaMu. [IpuOnmkEHHbIE BBIYMCICHUS, MpPaBHJIA OKPYIJIEHHS, MPUKUAKA U
OIIEHKA pe3yJbTaTa BEIUMCICHHIM
1.8 [TpeoOpa3oBanHme BEIpAKESHUI
1.9 KommuiekcHble yncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lenbie 1 1poOHO-pAIIMOHAIBHBIC YPABHCHHS
2.2 WppauunonanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHUS
2.4 [Toka3zaTenpHble U JOrapupMHUUECKUE YPABHEHHS
2.5 Ienbie 1 1poOHO-paIIMOHAIbHBIE HEPABESHCTBA
2.6 WppanmonanbHbple HEpaBEeHCTBA
2.7 IToka3zaTenbHbIE U JTOrapuPpMHUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckre HepaBeHCTBA
2.9 CucTtemMbl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuna cucteMbl JMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTpULbI




OyHKIUY U Tpaduku

OynKus, cnocoOsl 3ananus GyHkmun. ['padux Gynxnun. Bzanmao oOpaTHbIe

3 ¢byskuuu. YétHeie n HeuéTHBIe QyHKIMU. [lepuoaudeckue GyHKINN
OOnacth ompeneieHus U MHOXKECTBO 3HaueHUWM ¢yHkuumu. Hynu ¢yHkuumu.
32 [IpomMexxyTKH 3HAKOMOCTOSHCTBA. IIpOMEXYyTKM MOHOTOHHOCTH (DYHKIIMH.
' Makcumymbl 1 MUHUMYMBI GyHKIMU. HaubGonbliee U HauMeHbllee 3HAUYCHUE
(GyHKIIUM Ha IPOMEKYTKE
33 Crenennast QyHKIusi ¢ HaTypajdbHBIM W IICJIBIM TMOKa3ateneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpudeckne GyHKIIMU, X CBOHCTBA U TpaQUKH
3.5 [TokazarenpHas u norapudmuyueckast QyHKINH, KX CBOMCTBA U Tpaduku
16 Toukm paspeiBa. AcuMOTOTHI TpadukoB QyHKIMHA. CBoicTBA (QYHKIIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IToceqoBaTeIbHOCTH, CIIOCOOBI 3aIaHMS ITOCIEN0BATEIBHOCTEN
38 Apudmernueckass u reomerpuueckas mnporpeccur. Popmyna  CIOKHBIX
' MIPOLIEHTOB
4 Hayana maTemaTHueckoro aHajinsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYyHKITHIA
[IpuMeHeHne NPOU3BOAHON K HCCIIENOBaHUIO (DYHKIMA HAa MOHOTOHHOCTH WU
4.2 sKcTpeMyMbl. HaxokaeHne HauOObIIEr0o U HauMEHbBIIEro 3HaueHUs (QYHKIUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
) MHokecTBa U JIOTHKa
5.1 MHoxecTBO, onepanuu Haj MHOkecTBamu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposSTHOCTh M cTaTUCTHKA
6.1 OnwucarenpHasi CTaTUCTUKA
6.2 BepostHOoCTh
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE




7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpPAILLIEHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* MaremaTuka: anreOpa 1 Ha4yajla MAaTEMaTHYECKOTO aHaAIN3a, TEOMETPHSI.
I'eomeTpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomiies C.b. u

npyrue, Akunonepaoe oomectBo «M3narensctBo «IIpocsenieHuey

METOAUYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

['eometpust. 10-11 knaccsl. YueOuuk amst o01eo0pa3oBaTeabHbIX
yupexaenuit. / JI.C. Atanacsn, B.®. byrysos, C.b. Kagomies u np./ M.:
[IpocBenienue.

3uB b.I'. Jlugakrnueckue marepuaisl. I'eometpus. 10 kiace.- M.:
IIpocsenieHue.

3uB b.I'. Jlunaktuueckue marepuainsl. ['eomerpus. 11 knace.- M.:
IIpocseuienue.

3uB b. I'., Meiinep B. M. 3agaun no reomerpun. 7-11 kmaccsl. - Mockaa.
IIpocsemenue.

1O. A. T'nazkos, U. U. FOauna, B. ®@. byty3os ['eomerpus: PaGouas TeTpass.
10 kmacc: mocobue it ydanmxcst 001meo0pa3oBaTeNbHBIX YUPEKICHUN. - M.:
[IpocBenienue.

1O. A. I'nazkos, U. U. IOauna, B. ®. byty3oB ['eomerpus: Pabouas Terpass.
11 knacc: mocobue it yyanuxcs 001eo0pa3oBaTeIbHbIX YUPEXKICHUN. - M.:

[IpocsenieHue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET



https://resh.edu.ru/
http://fcior.edu.ru/
https://videouroki.net/projects/2/index.php?id=geom10

https://uchi.ru/teachers/migration



