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HOACHUTEJIBbHAS 3AIIUCKA

PabGouas mporpamma ydeOHOTO Kypca «I['eomerpusi» 0a30BOTO YPOBHS s
obyuaronmmxcs 10 —11 xmaccoB paszpabotaHa Ha ocHOBe {DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4Y€TOM  COBPEMEHHBIX MHPOBBIX TpeOOBaHUU, MPEABSABIAEMBIX K
MaTeMaTU4eCKOMy O0pa30BaHUIO, W TPAJUIMHA POCCHICKOTO 0Opa3oBaHUS.
Peanuzamus nporpamMMbl 00ecIieunBaeT OBJIAJCHUE KIFOYEBBIMH KOMIICTCHITUSMU,
COCTABIISFONTMMH OCHOBY ISl CaMOPa3BHTHS WM HEMPEPBIBHOTO 0O0pa30BaHMS,
I[ETOCTHOCTh OOIIEKYJIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTU 00YYarOIIUXCSI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxaocTh y4eOHOTO Kypca TEOMETPHHM Ha YpPOBHE CPEIHErO OOIIEero
oOpa3oBaHHs OOYCJIOBJIEHA MPAKTHYECKOW 3HAYMMOCTBIO METanpeIMETHBIX H
MPEAMETHBIX PE3YIbTATOB OOy4YEHUsI T€OMETPUM B HAMPABICHUU JIMYHOCTHOIO
pasBuTHsl oOydarommxcs, GopMHUPOBaHUS (PYHKIIMOHAILHONW MaTeMaTHYeCKOU
I'PAaMOTHOCTH, U3YUYCHUS IPYTUX YICOHBIX MUCIUIUIMH. Pa3BuTHEe y 00ydaronmxcs
MPaBUJILHBIX TPEACTABICHUM O CYIIHOCTH W IPOUCXOXKJIEHHU TE€OMETPUUYCCKUX
aOCTpakiui, COOTHOIICHUH PEATbHOTO W WACATBHOT0, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOM SBJICHUW U IIPOLECCOB PEAIbHOrO MHpA, MECTe
r€OMETPUU B CUCTEME HAYK U POJIM MATEMAaTHUECKOTO MOJICIUPOBAHUS B HAYYHOM
MMO3HAHWU U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHKIO HAYYHOTO MUPOBO33PECHHUS
yYaluxCcs, a TakKe KAadeCTB MBIIDICHUS, HEOOXOJAWMBIX U aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTCss OJHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obmiero o00pa3oBaHMs, TaK Kak OOECIEeYHMBAET BO3MOXHOCTh H3YyUYCHHUS Kak
JUCIUTUTMH €CTECTBEHHO-HAYYHOUM HAMPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MpIuieHHe, (GopMupyeMoe MpU H3YYECHUH OOYyJarOIUMUCS
MOHSATUHWHBIX OCHOB T€OMETPHUH M TIOCTPOCHHH IETIOYKN JJOTHUSCKUX YTBEPKICHUI
B XOJI¢ PEIICHHS TCOMETPUYECKHMX 3a7ad, YMECHHE BBIJIBUTAThb W OIPOBEpPraTh
TUINOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS NP PEIICHUU 3a]a4 €CTECTBEHHO-
Hay4HOT'O 1MKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHue OpueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEeX 00MacTIX MeATeabHOCTH 4YenoBeka. OpueHTanus 4elloBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CONMaIbHOTO OBITHSA, ¢dopma
OTPa)KEHUSI OKPYKAIOIIETO0 MHUpPA, YCIOBHE YCIMEIIHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBaHusl  JIEUCTBUTENBbHOCTUH. OnepupoBaHWe  MPOCTPAHCTBEHHBIMU
obpazamu OOBEAUHSET pa3Hble BUILI YYEOHOW U TPYAOBOM JACSATEIBHOCTH,



ABJSIETCS OJHUM M3 MPOPECCHOHATBHO Ba)KHBIX KayeCTB, MOJTOMY aKTyaJlbHa
3ajaya (QopMUpOBaHUS Yy OOYYalOIIMXCS MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpa3HOTO MBIIUIEHHS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUUYECKON JESATETbHOCTH [0 MHOTUM HAIIPABIICHUSIM.

Ilens ocBoeHusi mporpamMmbl yueOHOro kypca «['eomerpusi» Ha 6azoBOM
ypoBHE OOydeHuss — 001eoOpa3oBaTeIbHOE M OOIIEKYJIbTYPHOE pa3BUTHE
oOyuvaronmxcsi  4depe3  oOecrnedeHMe  BO3MOXKHOCTH  NMPUOOpETEHUs U
WCIIOJIb30BAHUSI CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHWUM H  JICWCTBUI,
CHEeIM(PUYHBIX T€OMETPUU, BO3MOKHOCTH YCIIEUTHOTO MPOAOJIKEHUS 00pa30BaHUs
M0 CNIEHUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIIAAHBIM UCIIOIB30BaHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YpOBHE TMpeaHA3HAYCHA IS
00y4JaroImmMXCcsl CpeHEN IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyTHEHUMA
Ha YpOBHE OCHOBHOI'0 0011Iero obpasoBanus. Takum oOpa3om, oOydarommecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MAaTEeMAaTUUYECKHUE YMEHMS, CBSI3aHHbIC
co cnenu(puKoil TreoMeTpud U HEOOXOAUMBIE MJid >KU3HHM B COBPEMEHHOM
oOmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YyYUTh T'€OMETPUIO OoJjiee
rIIyOOKO, €CIM B JaJbHEUINEM BO3HUKHET HEOOXOIUMOCTh B TE€OMETPUYECKHUX
3HAHUSIX B MPOGECCHOHATBHON ACSITETHHOCTH.

JlocTkeHre 1eNnu OCBOCHHS NPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOUIMX 3anady. [IpuopuTeTHBIMM 3ajadyaMM  OCBOCHHSA  Kypca
«I"'eometpum» Ha 6a30BoM ypoBHe B 10—11 knaccax sBisitoTCS:

e (dopmHpOBaHUE TMPENCTABICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpbl M1 OCO3HaHHE €€ B3aUMOCBSI3H C OKPY>KAIOLIUM MUPOM;

e (opmupoBaHUE TPEICTABICHUS O MHOTOTPAHHUKAX W TENaX BpalICHUs
KaK 0 BXHEHIIUX MaTeMaTUUYECKUX MOJIENSX, MO3BOJISIONIUX OMKUCHIBATH
Y U3y4YaTh pa3HbIC SBICHUS OKPY>KAIOLEr0 MUPA;

e (dopmHpoBaHME YMEHHS paclo3HaBaThb Ha 4YEpTEeXKaxX, MOJEISIX U B
peaIbHOM MHpPE MHOTOTPAHHUKH U T€Ja BPAIICHHUS,

e OBJIQJICHUE METOJAMU PEUICHUS 3aJady Ha MOCTPOEHUS HAa M300paKeHHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHME yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSATHSIMH O
MHOTOTPAaHHHUKAX M TeJlaX BPAIICHUS U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIAJICHUE  QITOPUTMAMHU  PEIIECHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yMEHHS TPOBOAWTH  HECIOXHBIE JIOKa3aTeIbHBIC
pacCyKIeHHUsI B XOJ€ PELICHUS CTEPEOMETPUYECKHX 3ajad U 3a]ad C
MPAKTUYECKUM COJIEPIKaHUEM;

e pa3BUTHE  MHTEIUICKTyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcsi, TO3HABATEIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUI, KpUTUIHOCTH MBIIICHHUS,



e (opMupoBaHue (byHKIIMOHATBHOM rPaMOTHOCTH, peneBaHTHOM
r€OMETPUM: YMEHHE pPaclo3HaBaTh MPOSBICHUS T'E€OMETPUUYECKUX
NOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEW B PEATBHBIX KU3HEHHBIX
CUTyallMsX U MpPH U3YYEHHUU JIPYTUX Y4YEOHBIX MNPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEl W 3aKOHOMEpHOcCTel, (GOopMyIHpOBaTh HX Ha S3bIKE
r€OMETPHUU U CO3JaBaTh F€OMETPUYECKHE MOJEIH, TPUMEHSATH OCBOCHHBIN
reOMETPUYECKUM ammapar JUisi pelIeHUs] MPAaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBAThH MMOTYUYEHHBIE PE3YIIbTATHI.

OTIMYUTENIBHON OCOOEHHOCTHIO MPOrpaMMBbl SIBISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HayaJle €ro H3y4YeHus 3aJ]ad, pEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MMO3HAHUS, U ONPEAeIEHHBIM 00pa3oM opraHM30BaHHas paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
JAIbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipennourenue oTAAETCS HArJAAHO-KOHCTPYKTUBHOMY METOY OOy4Y€HUs, TO
€CTh TEOPETHYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MMPAKTUYECKOU NIEATENIBHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX IPEIACTABICHUMN Yy
yyalmxcs B Kypce CTEPEOMETpUM MNPOBOAUTCS 3a CUET pelleHUs 3aJad Ha
CO3JaHHE  MPOCTPAHCTBEHHBIX 00pa30B M  3aJad Ha  OIEPUPOBAHUE
MPOCTPAaHCTBEHHbIMU OOpa3amu. Co3maHue oOpaza MPOBOAUTCS C ONOPOW Ha
HarJIsJHOCTh, a ONEpUpOBaHHEe OOpa3oM — B YCIOBUAX OTBJICYEHHUS OT
HarJISiTHOCTH, MBICTIEHHOTO U3MEHEHHSI €TI0 UCXOAHOTO COJIEPKAHUS.

OcHoBHBIE coziepxKaTelbHble IMHUU Kypca «I'eometpun» B 10—11 kmaccax:
«MHororpanHukm», «IIpsMble U TIIOCKOCTUA B MPOCTpaHCTBEY, « Tena BpalieHus»,
«BeKTOpBI M KOOPAMHATEI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUN
pacrpenensercs He TOJBKO II0 COJEp)KAaTeNbHBIM JIMHHMSM, HO M MO ToAam
oOyd4eHHs Ha YPOBHE CPEIHETO 00IIIero 00pa3oBaHuUs.

Conepxanmne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjIbTaTaMm
OCBOCHMSI paboueld MporpaMmbl, pacHpeneNEéHHbIM 10 TroAaM O0y4YeHUs,
CTPYKTypUpPOBaHO TakuM oOpa3oM, 4YTOOBl OBJIAJEHUE TE€OMETPUUECKUMHU
MOHATUSMU U HABBIKAMH OCYLIECTBIISUIOCH MTOCIIEN0BATEIBHO U IOCTYNATENIBHO, C
COOJIIOZICHUEM NPUHLIMIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUSI BKIIIOYAIIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MPEJICTABICHUN OOYUYaIOIMXCs, PaCUIUpss U
YOIy Osisist €€, 00pa3ysi MPOYHbIE MHOYKECTBEHHBIE CBSI3H .

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reometpun oTBouTCA 2 4yaca B HeAemo B 10 kinacce u 1 yac B
Henemo B 11 kimacce, Bcero 3a aBa roga oOyuenus - 102 ydeOHBIX 4yaca.



COIEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATUA  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBO. [loHSATHE 00 aKCMOMATHYECKOM TOCTPOCHHH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUH U CIEIACTBUS U3 HUX.

B3aumHoe pacnosiokeHHe MNpsMBIX B MPOCTPAHCTBE: IEpECEKaroIIMecs,
[apajuleNIbHbIE W CKpelluBaromuyecss npsaMble. [lapauienbHOCT NpsMBIX U
IUIOCKOCTE B NPOCTPAHCTBE: NAPAUICIABHBIE MPSAMBIE B  IPOCTPAHCTBE;
MAPAJUIENIBHOCTh TPEX MPAMBIX; MAPALIETBHOCTh MPSIMOW U IUIOCKOCTH. YTIIBI C
COHANpABJICHHBIMU CTOPOHAMH; yIOJI MEXAYy INpPSMBIMU B IPOCTPAHCTBE.
[TapajuleIbHOCTP  IUIOCKOCTEH: NapaJUleNbHble  IIOCKOCTH; CBOMCTBA
napajuleNibHbIX IUIockocTed. [lpocreiiimme mnpocTpaHCTBEHHblE (UIYyphl Ha
MJIOCKOCTH: TETpa’ip, Ky0O, mapaieNienuie]]; MOCTPOSHUE CEUSHU.

[lepnieHIUKYASPHOCTH MPSAMOM U IJIOCKOCTH: MEPIEHIMKYJSIPHBIE MPSMBIE B
MPOCTPAHCTBE, NPSMBIE MNApaUICNbHBIE W TNEPHEHAUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAMKYJSIPHOCTH NPSAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOHN
MEPIEHAUKYJISIPHON IIJIOCKOCTH. YTJBl B IPOCTPAHCTBE: YIOJd MEXAY INPSAMON U
IUIOCKOCTBIO;  JIBYI'PDAHHBIM  YIroOJI, JIMHEHHBIM yroia JABYTPAHHOIO  yIUia.
IleprieHAMKyIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHHAE
OT TpsAMOW 7O  TJIOCKOCTH, TMpoeKuuss  (urypsl Ha  TUIOCKOCTb.
[lepneHIUKYIAPHOCT  IUIOCKOCTEW: MNPHU3HAK  IEPUEHAUKYJSIPHOCTH  JIBYX
1ockocTen. Teopema o TpEX NepHeHIUKYIsApax.

MHOrorpaHHuKHu

[ToHsAiTME MHOTOIPaHHKMKA, OCHOBHBIE IIEMEHTH MHOIOTPAaHHUKA, BBITYKIIbIE
Y HEBBITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpanHuka. [lpu3ma: n-yronpHas
npu3Ma; TPaHW U OCHOBAaHHUS MPHU3MBI; TIpsiMasi M HAKIOHHAs IPU3MBbI; OOKOBas U
ITOJIHAS ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, IPSIMOYTOJIBHBIN
napajuienenunen u ero cpoucrsa. Ilupammpa: N-yrospHas nupamuia, rpaHu U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUbL; IPABUIIbHAS U
yced€HHas NHMpaMHuaa. OIJEMEHTbl TMpU3Mbl W nupamuibl. [IpaBuUiIbHBIE
MHOTOTPAHHUKH: MOHATUE MPABWIHBHOIO MHOTIOIPAaHHHMKA; MpaBWIbHAs NpHU3Ma U
IIpaBUJIbHAsl THpaMuJa; NpaBWIbHAS TPEYrojbHAs MNHUpPaMUIa W NPABWIBHBIA
teTpadsp; KyO. IlpencraBieHne O TNpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadJp,
noaeka’ip u ukocasp. CedeHus MpU3Mbl U TUPAMUBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCHTEIBHO TOYKH, MPSAMOM,
IJIOCKOCTH.  ODJEMEHThl CUMMETPUM B IUMpaMuJax, MNapajuleieuIe1ax,
IIPaBUJIbHBIX MHOTOIPAHHUKAX.



Bbluncnenne 31€MEHTOB MHOTOTPaHHUKOB: pPEOpa, HMArOoHaNW, YIJIBL
[Tmomaas OOKOBOM MMOBEPXHOCTH W TOJTHOM TOBEPXHOCTH NPSIMOM TPU3MBI,
IJIOIIA b OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTH MPSMOM MPU3MBL
[Tnomans OOKOBOM MOBEPXHOCTM W TOBEPXHOCTH MPAaBUIBHOM MHpaMUIBL,
TeopemMa O IUlomaau yceu€HHOUW mupamubl. [loHsitue 006 o00béMe. OOBEM
MTAPAMU/IBI, TPU3MBI.

[TonmoOuble Tena B mnpocTpaHcTBe. (COOTHOLIEHUS MEXAY IUIOIIAISIMU
MOBEpXHOCTEN, 00bEMaMH MOJJOOHBIX TE.

11 KNIACC

Tesia BpameHus

Hunuuapuyeckas MTOBEPXHOCT, oOpasytoiue HATUHAPUYECKON
MOBEPXHOCTU, OCh IWIMHAPUYECKON TMOBEepxXHOCTU. [lunuupap: ocHoBaHus u
OOKOBasi TIOBEPXHOCTh, OOpa3zyroIass U OCh; IUIOMIAJb OOKOBOM U TOJIHOM
MTOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroIme KOHUYECKOH MOBEPXHOCTH, OCh H
BEpIlIMHA KOHUYECKOM moBepxHOCTH. KOoHYyC: OCHOBaHME U BeplllMHa, 00pas3yromias
M OCh; IUIOMAJb OOKOBOM M TIOJHOW TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pazylollre U BbICOTA; OCHOBAHUA U OOKOBAasi TOBEPXHOCTh.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIONIAIb TMOBEPXHOCTH CQeEpHI.
B3aumnoe pacronoxenue chepbl U MIIOCKOCTH; KacaTelbHasl TNIOCKOCTh K cepe;
JI01aI6 CEpHl.

N3o0paxkeHue Ten BpallleHUs Ha MIIOCKOCTU. Pa3BEpTKa LMIMHIpa U KOHYCA.

KomOuHanmu Ten BpalieHUs ¢ MHOTOITPAaHHMKOB. MHOTrOrpaHHUK,
OTNMCAaHHBIA OKOJIO cdephl; cdepa, BHHCaHHASSE B MHOTOTPAHHUK, WM TEJO
BpAILICHUSI.

[Tonstre 06 06BEMe. OcHOBHBIE CBOIICTBA 00BEMOB Tel. Teopema 06 00BEME
MPSMOYTOJIPHOTO Tapajijiesienuneaa u ciaeAcTBus n3 He€é. OO0bEM IMIMHAPA,
KoHyca. O0BEM 11apa U 1mIoiaib chepsl.

[TonmoOubie Tena B mnpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX TEJ.

Cedenusi muuHApa (MapauieIbHO M MEPHEHIMKYIJISIPHO OCH), CEUYEHUS
KOHyca (mapaieJJbHOE OCHOBAaHUIO M IPOXOJSINEE 4Yepe3 BEpUIMHY), CEUEHUs
mapa.

BexkTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miockocT ¥ B ipocTpaHcTBe. ClI0KEHNE U BBIMUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YUCio. Pa3noxkeHue BeKTopa 1no TpéM HEKOMILIAHAPHBIM
BekTopam. [lpaBuno mapautenenunena. Pemienue 3amad, CBA3aHHBIX C
NPUMEHCHUEM TMpaBWJ JEUCTBUM C BekTopamu. [IpsiMoyrosbHas cuctema



KoopauHaT B mpocTtpancTtBe. Koopaumnatel Bektopa. Ilpocrteitme 3amaum B
KOOpJAMHATAX. YTOJ MexAy BekTopaMu. CKaJspHOE MPOU3BEICHUE BEKTOPOB.
Brruncnenne yrioB Mexay MPSAMbIMHU U ITIOCKOCTSIMU. KOOpauMHATHO-BEKTOPHBII
METO/] IIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATHBI

JIngHOCTHBIE pe3ylbTaThl OCBOCHHSI TMPOTpaMMbl y4eOHOro mpeaMera
«MaTteMaThKa» XapaKkTepUu3yrOTCs:

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUM 00YYaIOIIErocs KaK aKTUBHOTO
M OTBETCTBEHHOIO WI€Ha pPOCCHUHUCKOro OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYECKNX OCHOBAaX (hYHKIIMOHHPOBAHUS DPANIMUHBIX CTPYKTYp, SBIICHHM,
IpoLEayp TpaxIaHCKOro ooOmiecTBa (BBIOOpPBI, ONPOCHI W Ip.), YMEHHEM
B3aMMOJICUCTBOBATh C COIUAIBHBIMU HHCTUTYTAMH B COOTBETCTBUHM C UX
(YHKUMSIMU U HA3HAYEHUEM.

ITaTpuoTHYeCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM TPAXKIAHCKON UJCHTUYHOCTH, YBAKCHUS K
MPOIUIOMY W HACTOSIIEMY POCCUHUCKON MAaT€MAaTUKU, [IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM LIKOJIbI,
K HMCIOJIb30BAHUIO ATUX JOCTHKCHUW B JPYTMX HayKaxX, TEXHOJOTHsX, cpepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHWS, DJTUYECKOTO  IOBEIACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTHXKEHUM HAYKU U JAEATETbHOCTHIO
y4E€HOr0; 0CO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO Oy IyIIIErO.

JcTeTHYEeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYAas ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a/1ad, pELIEHNH, paccyKICHUN;
BOCHPUUMYHMBOCTHIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

C(hOpMUPOBAHHOCTHIO yMEHHUSI MPUMEHSTh MaTEeMaTUYECKUE 3HAHUS B
HWHTEpecax 30pOBOTO M O€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U

OTIbIXa, perynsipHas dusnueckas aAKTUBHOCTB); bu3nuecKkoro
COBEpIIICHCTBOBAHU, npu 3aHSTHSIX CIIOPTHUBHO-03/I0POBUTENBHOM
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

FOTOBHOCTBIO K TPYIy, OCO3HAHUEM IICHHOCTH TPYJOTIO0HUS; MHTEPECOM K
pasnmuyHbiM  cepamM  MPoPECCHOHATBPHOW  JCSATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTHUKON M e€ MPUIOKEHUSIMH, YMEHHEM COBEPIIaTh OCO3HAHHBIA BBHIOOP
Oymymeii mpodeccndn © pealn30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIaHBI,



FOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO U
caMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEHW JKW3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 337a4 MAaTEMAaTUYECKON HAIIPaBJICHHOCTH.

IKOJIOTHYECKOe BOCTIUTAHHE:

c(hOPMUPOBAHHOCTHIO SKOJOTUUYECKON KYyJIbTYphl, MOHUMAHHEM BIIUSHUS
COLIMAJIFHO-?KOHOMUYECKUX MPOIECCOB Ha COCTOSIHHE MPUPOIHON U COIUAIBHOM
Cpelbl, OCO3HAHMEM TJOOATBHOIO XapakTepa HKOJOTMYECKUX MpoOJeM;
OpUEHTallMe HAa MPUMEHEHUE MATEeMAaTHYECKUX 3HAHUU Il pelleHUs 3ajad B
00JacTu  OKpyKarolel cpeabl, IUIAHUPOBAHUS TIOCTYNIKOB M OIEHKH HX
BO3MOXKHBIX ITOCIEACTBUN 11 OKPYKAIOIIEN CPEIBI.

LleHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAYKM W  OOLIECTBEHHOM  MPAaKTUKW, [MOHUMaHUEM
MaTeMaTHYeCKOW HAayKh Kak cdepbl 4YeIOBEYECKOM AesSTENbHOCTH, JTaloB e&
pPa3BUTHS W 3HAYUMOCTH JUISI Pa3BUTHS I[TUBWIM3ALMU;, OBJAJCHUEM SI3BIKOM
MaTeMaTUKd U MaTeMaTHMYeCKON KyJIbTypoll Kak CpeJCTBOM IO3HAHHUS MHpA;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOEKTHYI0 M HCCIIEIOBATEIbCKYIO JIEATEIBHOCTD
WHIMBUTyaJTbHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPAMMBl YYCOHOTO IpeaMeTa
«MareMaTrka» XapaKTePU3YIOTCS OBJIaJICHHECM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OeliCmeUusMU, YHUBEPCATIbHbIMU Pe2VISIMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvuvie  nosnasamenvuvie  Oelicmeusi, — 00ecnevusaom
Gopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00YUaowuxcs (0ceoeHue
Memo008  NO3HAHUS — OKpyJcaroueco  Mupa;  NnpuMeHeHue  J02U4ecKux,
UCCIe008amMeNbCKUX ONnepayull, ymeHuti pabomams ¢ uHgopmayueli).

ba3oBble jornyeckue aeicTBUs:

e BBIBIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEeMaTHUECKUX
OOBEKTOB, IMOHSATHH, OTHOIICHWUA MEXKIY MOHATHAMH; (OPMYIUPOBATH
ompeAeNicHUsT TOHATHHA, YCTaHABIMBATh CYIISCTBCHHBIH  IPHU3HAK
KJaccu(UKalry, OCHOBAaHUS i OOOOIICHWS W CpPaBHEHUS, KpUTEPHU
MIPOBOIIMOT'O aHAJIN3A;

e BOCIPHWHMMATH, (OPMYIHUPOBaTh H  MPEOOPA30BHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YacCTHBIE M OOIIWC,
YCIIOBHEIC;

e BBIBIATH  MAaTEMAaTHYCCKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
nmpoTuBopeurss B (akTax, MaHHBIX, HAOMIOACHUSX W YTBEPKICHUSIX;



npemiaratb  KpUTEpUH I BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUYUH;

e JIeNaTh BBIBOJbLI C HCIOIB30BAHUEM 3aKOHOB JIOTHMKHU, JIEYKTUBHBIX M
VHIYKTUBHBIX YMO3AKIIIOYEHUH, YMO3AKIIIOYEHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITETLHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKJACHUM (MIPSIMBIE W OT MPOTUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHI W KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KIICHUS U BHIBOJIBI;

e BBIOMpaTh CHOCOO pelieHUus y4eOHOM 3amayu (CpaBHMBATh HECKOJIBKO
BAPUAHTOB PEIICHUS, BHIOMpATh HaAMOOJEE TMOIXOIANUN ¢ Y4ETOM
CaMOCTOSITEJTEHO BBIICJICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBatebcKue eiicTBUS:

e HCIOJIBb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKAN MHCTPYMEHT MO3HAHUS;
dbopMyIUpOBaTh BOIMPOCH], (PUKCUPYIOIIME MPOTUBOpPEUHE, MpodIeMy,
yCTaHaBIMBAaTh HCKOMOE€ W  JlaHHOe, (OpMHUPOBATH  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHEHHE;

e TPOBOJNTH CaMOCTOSTEITLHO CTUTAaHUPOBAHHBIN AKCIIEPUMEHT,
HCCICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00beKTa, SBJCHHS, TNPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXITY
00BbEeKTaMU, SIBJICHUSIMU, TIPOIIECCAMU;

e CAMOCTOSITENHHO (HOPMYJIUPOBATH OOOOIIECHUS M BBIBOJBI TI0 PE3yJIbTaTaM
MPOBEACHHOTO HAOJIOICHUSI, UCCIIEIOBAHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YIbTATOB, BHIBOJIOB U 000OIIICHHUI;

e TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMpOIECCa, a TaKKE BBIIBUTATH
MPEANOIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIOBUSIX.

PaGora ¢ unpopmanmeii:

e BBIIBIATH AeGUIIUTHI WHOOPMAIMH, JaHHBIX, HEOOXOIUMBIX IJIsS OTBETa
Ha BOIIPOC U JUTSI PEIICHUS 33]1a4H;

e BBIOMpaTh WHGMOpPMAIMIO W3  UCTOYHUKOB  PA3TUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMALIUIO
Pa3IUYHBIX BUIOB U (HOPM IMPEICTABICHHUS;

e CTPYKTypHpOBaTh WH(OpMAITUIO, TIPEACTABIATh €€ B Pa3IWIHBIX (opMax,
WJUTIOCTPUPOBATH rpauuecKu;

e OIICHUBATH HaJEKHOCTD uHbOpMaIH o CaMOCTOSITEITBHO
c(hopMyJTUPOBAaHHBIM KPUTEPHUSIM.

2)  Vnueepcanvnvie KOMMYHUKamueHvle Oelicmeusi,  0becneuusaom

chopmuposanHocmsb COyUANbHBIX HABLIKOG 00V AIOUJUXCAL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHPOBATH CYXJICHUS B COOTBETCTBUU C
YCIOBHUSIMH U LEISIMH OOILLIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJy pelIeHus 3a/laul, KOMMEHTHUPOBATh MOTYYCHHBIN pe3yIbTarT;

B X07Ie 00CYy>KJIEHHsI 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIAEMOI TEMBI,
poOJIeMBbl, perraeMon 3a/1auu, BHICKa3bIBATh HJICH, HAIIEIEHHBIE Ha TIOMCK
pElIeHHs]; COMOCTABIATh CBOM CYXICHHS C CYXICHUSMHU JIPYyTUX
YYaCTHHKOB JHajiora, 0OHapyXHBaTh pa3iniMe U CXOJCTBO MO3UIMI; B
KOPPEKTHOH (opMe (GOopMyIMPOBATh Pa3HOIIIACHSI, CBOM BO3PAKECHHUS;
NPEACTaBIATh  pe3ydbTaThl  pELIeHUS  3aJaud,  SKCIEpHUMEHTa,
UCCJIEIOBAaHMS,  TPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmar
BBICTYIUICHHS C yU4ETOM 3a/1a4 MPE3CHTAIMU 1 0COOEHHOCTEH ay IUTOPHUH.

CoTpyaHuyecTBo:

3)

MOHUMATh U HCHOJB30BaThb  MPEUMYIIECTBA  KOMaHJHOW U
WHIUBUIYyaTbHON pabOTHI MPU PEIICHUH YUeOHBIX 3a/1a4; IPUHUMATS I1eJTh
COBMECTHOUW JEATETBHOCTH, TUIAHWPOBATH OPTAHMU3AIUI0O COBMECTHOMN
paboThI, pacipeAeTATh BUABI PabOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIIECC
U pe3yJIbTaT padoThI; 00001IaTh MHCHHSI HECKOJIBKUX JTIOJICH;
y4acTBOBATh B IPYIIOBBIX (popmax paboTsl (00CYXAeHHS, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMbD) W HWHBIE); BBINOJIHATH CBOIO YacTh PabOTHI U
KOOPJMHUPOBATh CBOW JICUCTBUSL C JPYTUMU YJIE€HAMU KOMAaH/IbI,
OIICHMBATh KAYECTBO CBOETO BKJAaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUA.

Vuueepcanvuvie  pecynamuenvle  Oelicmsus, obecneyusarom

Gopmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranmu3anus:

COCTABJIATh TUIAH, AITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 pelieHus
C Y4ETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ YU4ETOM HOBOM
nHbOpMaIuy.

CaMOKOHTPOJIb:

BIIAJICTh HAaBBIKAMHU [O3HABATENIbHONH pe(IeKCUH KaKk OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMH  CaMONPOBEPKH, CAMOKOHTpOJISI Mpoliecca |
pe3yJbTaTa pelieHUs MATEMAaTHYECKOM 3a/1auu;

MPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IMpPU PEIICHUU
3a7a4d, BHOCUTb KOPPEKTUBHI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSATENBCTB, JAHHBIX, HAMJIEHHBIX OIMOOK, BHISBIICHHBIX TPYIHOCTEH;



e ONCHHMBATH COOTBCTCTBHC PC3yJibTaTa LCIN MW YCIIOBHAM, OOBSACHATH
IMPpUYXHBI JOCTHIXKCHHUA WM HCAOCTHIKCHHA PC3YJILTATOB JACATCIBHOCTH,
HaXOoIUTb 0H1H6Ky, JaBaThb OLICHKY HpI/IO6peTéHHOMy OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KIIACC

OmneprupoBaTh MOHATHAMH: TOYKA, IPsSMAast, TNIOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPUU W CJCJICTBUS M3 HHUX IPH PCIICHHH
reOMETPUUECKUX 3a7ad.

OmnepupoBaTh HOHATUSIMU: TAPAIIEIHHOCTD U MEPICHAUKYISAPHOCTD TPSIMBIX
Y IUIOCKOCTEM.

KnaccuguiupoBaTs B3aWUMHOE PACIIOJIOKCHHUE TPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMU: JABYTPAHHBIM yroJ, TPaHW IBYTPAHHOIO YIJia,
pebpo NBYrpaHHOTO YIJIa; JTUHEHHBIA yrojl JBYTPaHHOTO yTJja; TpajaycHas Mepa
JIBYTPAHHOTO yTJIa.

OneprupoBaTh MOHATHSIMH: MHOTOTPAaHHHWK, BBIIYKIBIA W HEBBITYKIBINA
MHOTOTPaHHHK, 3JIEMECHTHI MHOTOTPAaHHHKA, TTPABUIIBHBIN MHOTOI'paHHUK.

Pacmo3znaBath OCHOBHBIE BHABl MHOTOTPAHHUKOB (MTUpaMHaa; TpU3Ma,
MPSMOYTOJIbHBIN Mapasiiesenunena, Ky0).

KnaccudumupoBate ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHUSA  JUIS
Kiaccupukanuyu (BBIMYKIbIE W HEBBIIYKJIBIC MHOTOIPAHHUKH; TPaBHIbHBIC
MHOTOTPaHHUKH; TIPSIMBIC ¥ HAKJIIOHHBIC TIPU3MBI, TTapajlICICITHITC IbI ).

OmneprupoBaTh MOHATHAMU: CEKYIIAs TUIOCKOCTh, CEYCHHE MHOTOTPAaHHHKOB.

OOBSICHITH MPUHIIMITHI TOCTPOCHUS CEUCHUM, UCTIOIB3YSI METOJI CIIE/IOB.

CTpouTh CEUEHUS MHOTOTPAaHHUKOB METOJOM  CJIIEJOB, BBIIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEHKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BHUJ
CBEpXY, COOKY, CHHU3Y.

Pemath 3aaun Ha HaAXOXKJIEHUE TEOMETPUUYCCKUX BEIIMYUH 10 00pa3am WiIn
aNropuT™MaM, IPUMCHSS HW3BECTHBIC AHAIUTHUYCCKHE METOJbl TPU PEIICHUM
CTaHIApPTHBIX MAaTeMAaTHYCCKUX 3a/1a4d Ha BBIYMCICHUE PACCTOSHUN MEXIY IBYMsI
TOYKAMH, OT TOYKH JO TMPSIMOH, OT TOYKH [0 TUIOCKOCTH, MEXKIY
CKPEIIMBAOIIIMMHUCS TIPSMBIMHU.

Pematp 3amaun Ha HaAXOXKIEHUE TEOMETPUUYCCKHUX BEIMYMH 110 00pa3naM HiIu
aNropuT™MaM, IPUMCHSS HW3BECTHHIC AaHAJIUTHUYCCKHE METOJBl TPU PCIICHUM
CTaHIAPTHBIX ~MaTeMAaTHYECKMX 3alad Ha  BBUHCIEHHUE YIJIOB  MEXIY
CKPCIIMBAOIIUMHUCS TPSAMBIMHA, MEXKIy TPSIMOA ¥  IJIOCKOCTBIO, MEXIy
IJIOCKOCTSIMU, IBYTPAaHHBIX YTJIOB.



Boeruncnsate 00bEMBI UM IIIOMAAM [MOBEPXHOCTEW MHOTOTPAHHMKOB (IIpHU3Ma,
nupaMMa) C TPUMEHEHHEM (OpMyJ; BBIUUCIATH COOTHOLUEHUS MEXKIY
IJIOIIA/ISIMU TTOBEPXHOCTEN, 00BEMAMHU 1MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OChb M
MJIOCKOCTh CUMMETPHUH; LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HHTEPHPETUPOBATH HMH(POPMAIMIO O
IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (UTypax, NPEICTABICHHYIO Ha 4epTekax U
PUCYHKaX.

[IpumensaTs reoMeTpuyeckue (axkTbl ISl PELICHUS CTEPEOMETPUUYECKUX
3a7a4, IPEANOAraloIIMX HECKOJIBKO I1ar0B PELICHUs, €CJIA YCIOBUS NPUMEHEHHUS
3aJlaHbl B sIBHOU (hopMme.

[IpuMmensATp mpocTeWIne NPOrpaMMHBIE  CPENCTBA W JJIEKTPOHHO-
KOMMYHHUKAMOHHBIE CUCTEMBI IPH PELICHUH CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTh NpHUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSBICHUE 3AKOHOB F'€OMETPUHU B UCKYCCTBE.

IIprMeHATh MOJydeHHBIE 3HAHWS HA IPAKTUKE: AaHAIU3UPOBATH PEAIBHBIC
CUTyallUM W TPUMEHATh W3YUYCHHBIC ITOHATHS B IPOLECCE IOWUCKA PEIICHUS
MaTeMaTHUeCKH C(OPMYITHMPOBAaHHONW TIPOOJIEMBI, MOJEIUPOBATH pPeaJbHBIC
CUTyallUM Ha A3BIKE TE€OMETPHUU, UCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
MCIOJIb30BaHMEM T€OMETPUUYECKUX MOHATUIM U TeOpeM, ammapara ajareOphl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEJINYMH.

11 KITIACC

OnepupoBaTh TOHATHSMU: I[MJIMHIpPUYECKAass MOBEPXHOCTh, 0O0pa3ylolue
UWIAHIPUYECKON  TOBEPXHOCTH;  UWJWHAP;  KOHHMYECKass  MOBEPXHOCTb,
oOpa3yrolire KOHUYeCKOW MOBEPXHOCTH, KOHYC; chepryecKasi HOBEPXHOCTb.

Pacno3naBats Tema Bpamenus (IWIMHAP, KOHYC, cdepa u mmap).

OOBACHATH CITOCOOBI TIOTYUEHHUSI TE BPAIICHHUS.

KinaccuduiupoBath B3auMHOE PacoiokeHue chepbl U MIIOCKOCTH.

OneprpoBath NOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA
CErMEHTA; IIApOBOW CJIOM, OCHOBAaHHE IIAPOBOI0O CIIOS, BBICOTA MIAPOBOTO CJOS;
IaPOBOM CEKTOP.

Bouucnsate  00BEMBI M IUIOMIAAM  TOBEPXHOCTEH TEJI  BpAICHHS,
r€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYI.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy U
OTMMCaHHBIM OKOJIO cdepbl; chepa, BIUcaHHAS B MHOTOTPAHHUK WIU TEJO
BpaLCHUS.

BBIaucIsaTh COOTHOIICHHST MEXAY IUIONMIAISIMHA TTOBEPXHOCTEH M 0OBEMaMH
MOJI00HBIX TEJl.



N3o0paxxkaTs u3yyaemble (QUTYpHI OT PYKH U C TPUMEHEHUEM IPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

BbInonHATE (BRIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
buryp: Buj cBepxy, cOOKy, CHU3Y; CTPOUTb CEUEHUS TEJ BPAILCHUSI.

W3BnekaTh, HMHTEPOPETUPOBATH M MpeoOpa3oBbIBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (HUTYpax, MPECTABICHHYIO Ha YepTekax U
PUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbInomHATE  JEHCTBUSL  CHOXKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHUCII0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIaatoT.

[IpumeHsTh paBWIIO NapasuIeIeHUIIe 1a.

OmnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIyJib BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, Yrol MEXIY
BEKTOpPaMH, CKaJISIPHOE NMPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIAaHAPHBIE
BEKTOPBI.

HaxoauTh cymMMy BEKTOPOB M MPOU3BEEHUE BEKTOPA HA YHUCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJIIpHOE TPOU3BEACHHME, pPACKIAaAbIBaTh BEKTOp IO JABYM
HEKOJUTHHEAPHBIM BEKTOPaM.

3a1aBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOI CUCTEME KOOpPIMHAT.

[IpumensTs reoMeTpuyeckue (akTbl Uil PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IpeoaraloliuX HECKOJIBKO IIaroB PEIEHUs, €CIM YCIOBUS MIPUMEHEHUS
3aJlaHbl B sIBHOU (hopMme.

Pemrate mpocreiiniye reoMeTpuyecKue 3alaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/1A.

PemaTte 3amaum Ha J10Ka3aTeNbCTBO MATEMAaTUYECKUMX OTHOIICHUH W
HaXO0XJIeHHE T€OMETPUUECKUX BEIUYMH 10 00pa3liaM WK aJlfOpUTMaM, PUMEHSS
W3BECTHBIE METO/IbI IPU PEIICHUH CTaHJAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpuMmensATp mpocTEWIME NPOTrpaMMHBIE  CPENCTBA W JJIEKTPOHHO-
KOMMYHUKAIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3a/1a4.

[IpyBOIMTE NpUMEPHl MaTEMaTUYECKMX 3aKOHOMEPHOCTEH B MPHUPOJE U
’KU3HU, pacliO3HABaTh MPOSBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh MOMy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh pPEalbHBIC
CUTyallid M TPUMEHSTh HU3yYCHHbIC TOHSTHS B TIPOIECCE TOHCKA PEIICHUs
MaTeMaTHUeCKH COPMYITHUPOBAaHHONW TPOOJIEMBI, MOJEIUPOBATH pPeaJbHBIC
CUTyalldd Ha A3bIKE TE€OMETPUHU, UCCIEN0BATh IOCTPOEHHBIE MOJAEIU C
MCIIOJIb30BaHMEM T€OMETPUUYECKUX MOHSATHI U TEOpeM, ammapara ajreOphbl; pemaTh
MPAKTUUECKHUE 3a/1a4H, CBSI3aHHBIEC C HAXO0XKJICHUEM T€OMETPUUYECKUX BEJIMYMH.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KUIACC
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Konrpoabnbie | IlpakTHuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThl padoThI
pecypcsl
bubmmoreka IJOK
1 B 10
BEACHHE B CTCPEONCETPIIO https://m.edsoo.ru/1c209e37
5 [IpsiMBIE U TIIOCKOCTH B ITPOCTPAHCTBE. 12 1 bubmuorexa [IOK
[TapaynenbHOCTh NPAMBIX U IJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [leprieHAUKYJIAPHOCTD IPSIMBIX U 12 bubmunoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka IJOK
4 1 1
VYrasl MeKYy NPSAMBIMH U ITIOCKOCTSIMU 0 https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
> MororpatHiKir 11 1 https://m.edsoo.ru/1c209e37
. bubauoreka [IOK
1
6 OObEMEI MHOTOrpaHHIKOB o https://m.edsoo.ru/1c209e37
7 [loBTOpEHNE: CeUeHNUs, pACCTOSIHUS U YTJIbI 4 1 buomrorexa LIOK
https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 S) 0
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KNTIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanue pa3aesoB 4 TeM (uudposBbie)
Ne n/m Konrpoabubie | IIpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbl padoThl
pecypchbl
bu6mmoreka [JOK
Tena ppareis 12 https://m.edsoo.ru/1c209e37
. bubmmoreka [JOK
OOwEmpt Ten > 1 https://m.edso0.ru/1c209e37
BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 Bu6mmorexa [IOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 0600mICHME, 7 1 bubmmoreka [JOK
cUCTEMAaTH3aINs 3HAHUU https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34 3 0



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




IHHOYPOYHOE II'TAHUPOBAHUE

10 KJIACC
KosnvecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTeJibHbIE
padoTsbI padoTsbl
pecypchl
OCHOBHBIE MTOHSATHS CTEPEOMETPHH:
TOYKA, IpsiMasi, TNIOCKOCTb,
npocTtpancTio. [TpaBuiia
1 I/IEO6 I;}KGHI/ISI HapI/IC HKax: 1 bubmorexa OK
p pHcy o https://m.edsoo.ru/aecc77cd
M300pakeHUs MIIOCKOCTEH,
napasiebHBIX MPSAMBIX (OTPE3KOB),
CepeIMHbBI OTPE3Ka
2 [epecekaromuecs TIOCKOCTH 1 bubmorexa TIOK
P https://m.edsoo.ru/2d8a9c99

3 [Tepecekarommuecs npsiMast u 1 bubnmnoreka [IOK
IIJIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'PAHHUKaMH,

4 M300paKeHNEe MHOTOTPAaHHUKOB Ha 1 bubnmoreka [JOK
PUCYHKaX, Ha MPOEKIITMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
Havanbnbie cBeieHus 0 Kyoe u bubnuotexa [JOK

5 i 1
MUpaMUE, UX Pa3BEPTKU U MOJCIIH. https://m.edsoo.ru/b30dff38

6 CedeHuss MHOTOIpaHHUKOB 1 bubmorexa [TOK

p https://m.edsoo.ru/3d8ffd32

7 [TousTre 00 aKCHOMAaTHYECKOM 1 bu6muorexa [JOK

IMOCTPOCHHU CTCPCOMECTPUHN: aKCUOMBI

https://m.edsoo.ru/Occ5c4fe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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CTEpEOMETPHHU

[TousiTHE 00 AKCUOM ATUYECKOM

8 MMOCTPOCHUU CTEPEOMETPHH: bubmmorexa [IOK
p p pHi: https://m.edsoo.ru/239c8cb4
CJICZICTBHSI U3 aKCHOM
9 Pemenue 3ana4 Ha npUMEHEHNE bu6nuoreka IIOK
AKCHOM U CJIEICTBUN U3 HUX https://m.edsoo.ru/65c6b106
3agaun Ha JOKA3aTEILCTBO C
10 IIPUMEHEHUEM aKCHOM U CIIEICTBUI bubmmorexa [TOK
P s https://m.edsoo.ru/258fc245
W3 HUX
B3auMHOe pacronoxeHue npsmMbIX B
11 IIPOCTPAHCTBE: MEPECEKAIOIINECS, bu6nuoreka [IOK
MapajuieSIbHbIE U CKPEIINBAIOIINECS https://m.edsoo.ru/1a2520f6
MIPSIMBIC
[TapanenbHOCTh NPAMBIX U
IIJIOCKOCTEN B IMPOCTPAHCTBE:!
12 napasuienbHble 111) ;mT/Irf),Ie B bubmorexa [IOK
p p . https://m.edsoo0.ru/93ad36b3
MIPOCTPAHCTBE; NapalIeIbHOCTh TPEX
MPSIMBIX
[TapannenbHOCTh IPSIMBIX U
13 IJIOCKOCTEN B MPOCTPAHCTBE: bubmuotexa IIOK
[TapaynenbHOCTb NPAMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTl ¢ COHANpPaBICHHBIMU bubnunoreka IIOK
CTOPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron Mmexay npsMbIMH B bu6muoteka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Pemenue 3a1au Ha HaxOXAEHUE yria bubmuoreka [JOK

MEXAY IIPSIMBIMU B IIPOCTPAHCTBE

https://m.edso0.ru/2935a9a0



https://m.edsoo.ru/239c8cb4
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17 [TapaynenbHOCTh INIOCKOCTEN: bubnuoreka IIOK
MapajuiesIbHbIE MIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa nmapaieNnbHbIX MI0CKOCTEN bubmorexa [IOK
P https://m.edsoo.ru/e504d656
[IpocTeiimue mpocTpaHCTBEHHBIE
19 (buUrypsl Ha MIIOCKOCTU: TETPad bubnmorexa LTOK
P + TIPEID, https://m.edsoo.ru/4a28dc02
Ky0, mapauiesnenumnes
20 IToctpoenue ceuenuit Terpa’apa bubmmorexa [IOK
p TPasp https://m.edsoo.ru/1d434d0f
[Toctpoenue ceuenuit bubmuoreka [IOK
21
napasuiesienumena https://m.edsoo.ru/ec26fe5d
KontponbHast pabota mo teme
"[TpsiMbl€ 1 MIIOCKOCTH B bubnuotexa [JOK
22
npoctpaHcTie. [lapamienbHOCTb https://m.edsoo.ru/9a0a%e56
MPSAMBIX U TIOCKOCTEH"
[leprieH AMKYIAPHOCTH TPSIMON U
23 HJI(I))CKO(;Z”[FI/I'}II'IC I;'IGH MK IJ)'ISI HbIE bubmmorexa LOK
+ HEPHCHHRYIHP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [IpsimMble napasnienbHbIe U bubnuorexa LIOK
NEPICHAUKYIIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 CBoiicTBa NpsIMBIX NapaJlICIbHBIX U bubnuotexa [JOK
NEPIECHANUKYIIAPHBIX K IIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHIuKyIspHOCTH bubnuotexa [JOK
IIPSAIMOM U IUIOCKOCTH https://m.edsoo.ru/f85bfc46
Pemenue 3ana4 Ha npUMeHeHHe
27 MIPU3HAKA MEePIEH IUKYJIIPHOCTH bubmmorexa LIOK
p N PHICHAMKY AP https://m.edso0.ru/79165d15
IPSIMON U TUIOCKOCTH
28 Teopema o mpsiMoit bubnuoreka IIOK



https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
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MEPIIECHIUKYJISIPHOM TIIIOCKOCTH

https://m.edso0.ru/635c5087

Pewrenue 3ana4 Ha npUMeHEeHUE

29 TEOPEMBI O TIPIMON Bubmiorexa HOK
p p N https://m.edsoo.ru/bd3745f8
MIEPIICHANKYIIPHON TUIOCKOCTH
30 Pemienune 3agay Ha qOKA3aTEIbLCTBO buGnnorexa 10K
g A https://m.edsoo.ru/7d18834b
31 IleprieHAUKYIISIp U HAKJIOHHBIE Bubmiorexa HOK
PHCHIMIY AP https://m.edsoo.ru/66fefadd
bubmnorexa [IOK
32 PaccrosiHue OT TOYKM 10 INIOCKOCTH
https://m.edso0.ru/33c477d3
33 PaccrostHuE OT IpSIMOI 10 TIOCKOCTH buGnnorexa 10K
p a https://m.edsoo.ru/a5b7b8e3
34 VYTibl B IPOCTPAHCTBE: YTOJI MEXKIY bubnuotexa [JOK
MPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
35 Pemrenue 3amay Ha BBIYMCIICHUE YTIIOB bubmuoreka IIOK
MEXAY MPSAMOM U TUIOCKOCTBIO https://m.edsoo.ru/dbee22bc
bubmoreka IIOK
36 7|
JIBYrpaHHbIit yroi https://m.edsoo.ru/5fa0b3ce
37 JIMHEeHHEIN yrol ABYIPaHHOT0 yIja buGnnorexa IIOK
y JBYIP y https://m.edsoo.ru/c7c777ed
[eprieHAMKYIIPHOCTH TUIOCKOCTEH:
38 OPU3HAK NEPIEHIUKYIIPHOCTH ABYX bubmnorexa LHOK
p vp FHIY P By https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
39 ITpsaMOYTOJILHBII TTapaJUIETIEITUIIE buGnnorexa IIOK
p y p 4 https://m.edsoo.ru/ed9e2a8e
Pemenue 3amay Ha npuMeHEHUE
bu6moreka [JOK
40 MpHU3HAKa NEePIEHIUKYIIPHOCTH ABYX

IJIOCKOCTEN

https://m.edsoo.ru/ba75dc57
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Bu6morexa [JOK

41 Teopema 0 Tpex nepreHauKyIsIpax
P ™ PHEHMIYIED https://m.edsoo.ru/52188a7d
42 Pemenue 3amau Ha npuMeHEHUE bu6muoteka LIOK
TEOPEMBI O TPEX MEPIICHIUKYIIIpaxX https://m.edsoo.ru/e4972cdc
Pemenue 3agau no teme
43 "[leprieHIUKYASIPHOCTD B bubnmorexa LOK
pHeHA y" P https://m.eds00.ru/9f246736
IIPOCTPaHCTBE
KonTtponbHas pabora no rTemam
44 "IlepnieHIUKYJISIPHOCTD MIPSIMBIX U bubnuoreka IIOK
10cKocTel" M "YTbl MeXIy https://m.edsoo.ru/5b971ef3
IPSIMBIMM U IJIOCKOCTSIMU"
IloHsiTHE MHOTOI'paHHUKA, OCHOBHbIE
3JIEMEHTBHI MHOTOI'PaHHUKA,
45 BBINYKJIBIC U HEBBINYKJIbIE bubmorexa [OK
Y ' . https://m.edsoo.ru/2d24e873
MHOTOI'PaHHUKH; Pa3BEPTKA
MHOT'OI'paHHUKA
[Ipu3sma: N-yrosbHas npu3Ma; rpaHu v
OCHOBAHMsI IPU3MBI; TIpsIMast U bubmuoreka LIOK
46
HaKJIOHHAs! TPU3MBI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
II0JTHAsl TOBEPXHOCTh MPU3MBbI
47 [Tapannenenunen, NpsMOyTrOJbHBIN bubnuorexa LIOK
napajuiesIenuIe]] U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamupa: N-yroapHas nupamuaa,
I'PaHU ¥ OCHOBAHUE MTUPAMU/IBL;
48 O0KOBas U MOJIHAs MOBEPXHOCTh bubnworexa LIOK
p N https://m.edsoo.ru/fblcd0a5
NUpPaMU/Ibl; IPaBUIIbHAS U yCEUEHHAs
nupamuia
49 IIpaBuibHBIE MHOIOTPAHHUKMU: bu6muotexa IIOK

MOHATHUEC TPABUIIBHOT O

https://m.edso0.ru/074c8865



https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865

MHOT'OI'PaHHUKA; IIpaBUJIbHAS IIPU3Ma
U IIpaBUJIbHAS MMPAMUA; IPaBUIIbHAS
TpeyrojbpHas nupamuia u
MIPaBUJIBHBIN TETpasp; KyO

[IpencraBienne 0 IpaBUIBHBIX

Bbu6mmorexa [JOK

50 MHOTOI'PaHHHUKAX: OKTadp,

P P https://m.edsoo.ru/a0fdd5bf
JOJEKadIp U UKOCABP.
CuMmMmeTpus B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIILHO TOYKH,

51 MPSAMOM, TIIOCKOCTH. DJIEMEHTBI bubnuotexa [JOK
CUMMETPUH B ITUpaMHIaxX, https://m.edsoo.ru/b9e777d9
napasuienenuneax, MpaBUIbHbBIX
MHOTOTpaHHUKAX
Brruncnenue 3neMeHTOB

52 MHOTOTPaHHHUKOB: PEOpa, IrMaroHaIn bubmorexa LOK

P $ pebpa, ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomans 60KOBOM MOBEPXHOCTHU U
IIOJIHOY ITOBEPXHOCTH NPSAMOU
53 MIPU3MBI, TUIOIAh OCHOBAHUI bubmorexa [OK
P ’ y ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI MOBEPXHOCTH
MPSAMOUN IPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTHU U
ITOBEPXHOCTH MPABWIBHOU
54 MUPaMUbI, TEOPEMA O TUIOLIATN bubmmorexa [IOK
p 51 - TeOp HI 8 . https://m.edsoo0.ru/5603e30b
OOKOBOI1 MOBEPXHOCTHU yCEeUYEHHOM
MU PAMHU/IBI

55 KontponbHast pabora mo teme bubnuotexa [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04

56 [TousTue 06 00bEMeE bubmoreka [IOK
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https://m.edsoo.ru/7ad0020b

, bubmuoteka [JOK
> ObbEM nupaiL https://m.edsoljru/23517lb3
58 Penenue 3a1a4 Ha BEIYKCIICHUE Bbu6mmoreka [JOK
00BEMa MUpaMUIbI https://m.edsoo.ru/f47dfefd
" . bub6mmoreka [JOK
59 ObEm yCeueHHOR MHpaMH LI https://m.edso]jru/79c10312
N bubmuoreka IIOK
60 OOBEM npHsMbI https://m.edso]jru/79853608
, . bubmuoreka [JOK
61 OObEm MpAMOH MpH3MEI https://m.edsoljrulle053890
N . bu6mmoreka [JOK
62 OObEM HAKTOHKOH MPH3MEI https://m.edso]jru/482d3f51
63 Pemenne 3amad Ha HaXOXKICHUE bubmuoreka [JOK
00BbEMOB MHOTOTPDAaHHUKOB https://m.edsoo.ru/2faadc3f
64 KontposbHas pabora mo teme bubmuotexa I{OK
"O06BbEMBI MHOTOI'PAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHue, 0000IICHIE
65 CHCTEMAaTH3aIus 3HAHUM. bubmuoreka [JOK
[locTpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOT'PaHHUKE
66 [TpoMexyTouHas aTTecTarusl.
KontponsHas pabora
[ToBTOpenue, 0600IIEHNE
CHUCTEMAaTH3allns 3HAHUH.
67 Boluncnenue paccTosiHUM: MEXTy bubmmorexa IOK

ABYMA TOYKaMH, OT TOYKH 0 HpﬂMOfI,
OT TOYKH J0 IIJIIOCKOCTH, MCKIAY

https://m.edsoo.ru/f7792ba9
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CKpCIIUBAOIIUMHUCS IPAMBIMHA

[ToBTOpenue, 0600IIEHHE
CUCTEMAaTU3aLIMs 3HAHUM.
Brrunciienue yrioB: Mexmy

68 CKPEIIHUBAIOIUMUCS TIPSIMBIMH, 1 Bubmiorexa HOK
. https://m.edsoo.ru/56765e8b
MEKIY TIPSIMOM U TIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YIJIOB MEXITY
IJIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOTPAMME



https://m.edsoo.ru/56765e8b

11 KNTIACC

KoauvecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrposabubie | IlpakTtudyeckue bp
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
patéoTbI padoTbl
pecypcsbl
Cdepa u map: HeHTp, paanyc,

1 HaMeTp; TUIOIalb TOBEPXHOCTH 1 bubworexa LIOK
A TPs fotan P https://m.eds00.ru/0341bc2b
chepsl
B3aumnoe pacnosnosxenue cdepsl 1

bu6mmoreka [JOK
2 IUIOCKOCTH; KacaTenbHasl MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momaas chepbl

3 N3o0pakenne cdepsl, mapa Ha 1 bubnuotexa [JOK
iockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[ununapuyeckasi HOBEPXHOCTb,

4 o0pa3yroIne WIHHIPUYECKON 1 bubnuotexa [JOK
MMOBEPXHOCTH, OCh LIUJIMHIPUYECKON https://m.edsoo.ru/6054b8c1
MOBEPXHOCTH
[unuuap: ocHOBaHUS U OOKOBas

5 MOBEPXHOCTH, 00pa3yroiias U oCh; 1 bubmuotexa IIOK
TUI0MIaIb OOKOBOM U MOTHOMN https://m.edsoo.ru/188f6216
MOBEPXHOCTH
N300paxenne IUINHIpa HA
mrockoctu. Pa3sépTka nuimnapa.

6 Ceuenust LUIUH, pa (Hnocxocnio 1 bubmmorexa LIOK

HILTHIAD ’ https://m.edso0.ru/016e25eb
napauieIbHON WIIH
MIEPIICHANKYJIIPHOW OCH ITUJTHH]IPA)
bubnuotexa [JOK
7 Konnueckas moBepXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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00pa3yrolue KOHMYeCKOn
MOBEPXHOCTH, OCh U BEpIINHA
KOHHMYECKON ITOBEPXHOCTH

Konyc: ocHOBaHMe 1 BEpIINHA,

8 obpasyrolias 1 0Ch; IIONIA/b bubmiorexa LIOK
PyIoM > THIOHAA https:/m.eds00.ru/897dd3b2
OOKOBO¥1 | ITOJIHOHM MTOBEPXHOCTH
VYceu€Hnslii KOHyC: 00pa3yromnme u
9 BBICOTA; OCHOBaI-ZII/ISI " gOKZBaISIII bubmmorexa [IOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTH
N306paxxeHne koHyca Ha
mIockocTu. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUI0CKOCTHIO, bubmuotexa [JOK
napajuieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
TUIOCKOCTBIO, MMPOXOSIIEH Yepes
BEPILUHY)

1 KomOunanust Ten BpaieHus u bubmuotexa I{OK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMMCaHHBIA OKOJIO

12 cdepsl; cepa, BucaHHas B bubmuorexa [IOK
MHOT'OTPaHHUK WJIU B TEJIO https://m.edsoo.ru/0b136158
BpaIleHUs

13 [Tonsitue 06 00bEMe. OCHOBHBIE bubmuoteka [IOK
CBOMCTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

N bubmuoreka IJOK
14 06
DM HUIHILPa, KOHyca https://m.edso0.ru/5513d87h
. bu6mmoreka [JOK
1
> OObém mapa n niomazs, cheper https://m.edsoo.ru/d189bde?2
16 [TonoGHBIE TENA B IPOCTPAHCTBE. bubmmorexa [TOK

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

CooTHOIIEHN MEXTy IUIOIAISIMU
MMOBEPXHOCTEH, 00bEMamMu
MMOJOOHBIX TEI

17 KonrponsHas pabora 1o remam bu6nuoreka IIOK
"Tena Bpamenus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha M10CKOCTH U B bub6nuoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue v BBIYMTAHHUE BEKTOPOB bubmorexa [IOK
P https://m.edsoo.ru/23f4f089
20 YMHOKeHHEe BEKTOpa Ha YKCIIO bubmmorexa [IOK
p https://m.edsoo.ru/dee379%b
Pa3znoxxenue BeKTopa 1o Tpém
bubmnoreka [IOK
21 HEKOMIUIAHAPHBIM BEKTOPAM.
https://m.edsoo.ru/a28fd74e
[TpaBumno mapannenenurnena
Pemenne 3amay, cBA3aHHBIX C
22 MIPUMEHEHUEM TTPABIIT ICHCTBHM C bubmmorexa [TOK
P P A https://m.edsoo.ru/5a827900
BEKTOpaMU
KoopaunatHo-BEeKTOpHBIN METO
23 1| I/Ipze[HleHI/II/I reOMef WYECKHUX " bubmorexa [OK
pup P https://m.edsoo.ru/d3alfe30
3a1a4
[TpsimoyrosibpHas cuctema
24 KOOpJUHAT B IIPOCTPAHCTBE. bu6muoteka LIOK
Koopaunars! Bektopa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1a4 B KOOpJIMHATAX
o5 Yroa Mexay BEKTOpaMH. bu6muoteka LIOK
CxansipHoe Mpou3BeICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB MexIy bu6muotexa IIOK

MMPAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KontponsHas pabora 1o reme

27 "BekTopbl U KOOpIUHATHI B 1 bubmmorexa [TOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHue, 0600IIeHNE 1
cucreMaru3anys 3Hannii. OCHOBHEIE bu6mmoreka [JOK
28 1
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAaHUMETPUH
[ToBTOpEHue, 0600IICHNE 1
29 cucreMaTu3anus 3HaHui. OCHOBHBIC 1 bubmuoreka IIOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAaHUMETPUH
[ToBTOpEHUE, 0000IICHUE U
30 CUCTEMAaTH3alyA 3HaH!i. 3a1aun 1 bubmnoreka [IOK
IJIAHUMETPUH U METObI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpEHUE, 0000IICHUE U
cHUCTeMaTH3alus 3HaHuM. 3anauun bubmuoteka [JOK
31 1
IUIAHUMETPUU U METOJbI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHue, 0600IICHNE U
cucreMaru3anus 3Hanui. OCHOBHBIC bu6mmoreka [JOK
32 1
burypsl, pakTsl, TEOpeMBbI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH
Bu6morexa [JOK
33 Hrorosas koRTponbHas padota L https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHUE, 0000IICHUE 1 1 bubmoreka [IOK
CHCTEMAaTHU3aIus 3HAaHUI https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IMPOBEPSIEMBIE TPEBOBAHHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30BATEJIbHON TPOI'PAMMOBI

10 KVIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThHI 0CBOEHHSI 0CHOBHOM
NpoBepsieMoOro .
00pa3oBaTeILHON MPOrPaMMBbI CpeHero 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHAMU: TOYKA, MPsMasi, TNIOCKOCTh
25 [TpyMeHATh aKCMOMBI CTEPEOMETPUN U CIEICTBUS U3 HUX NPU PEIICHUU
' r€OMETPUYECKUX 3a]1a4
- OnepupoBaTh MOHATHIAMHU: TMAPAIETBHOCTh M TMEPHEHIUKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEH
24 KrnaccuduumpoBaTh B3aMMHOE PACIONOKEHHUE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPaHCTBE
OneprpoBaTh MOHATUSAMU: IBYTPAHHBIN YTOJI, TPaHU JABYT'PAHHOTO yTJa,
7.5 pebpo IBYyTrpaHHOTO YIJia, TUHEHHBIN yroi IBYTpaHHOTO yTia, rpagycHas
Mepa JIByTrpaHHOT0 yria
- OneprpoBaTh MOHSATUSMU: MHOTOT'PAHHUK, BBITYKJIBIA W HEBBITYKIIBIHA
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHHKA, TPABUIIbHBI MHOTOTPaHHUK
27 Pacno3HaBaTh OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (MUpaMua, MpHU3Ma,
' MPSIMOYTOJIBLHBIN Mapajuienenumnesn, Kyo)
KnaccudumupoBaTh ~ MHOTOTPaHHHWKH, BBIOMpas  OCHOBaHHS IS
- kinaccuukanuy  (BBIMYKJIbIE W HEBBIYKJIble  MHOTOTPaHHHKH,
' NPaBWIbHBIC MHOTOTPAHHUKH, TIPSIMbIE U  HAKJIOHHBIE TPU3MBI,
napaiyiesIeIUIe bl )
29 OnepupoBatb MOHSTUAMMU: ceKyIas IJI0CKOCTb, ceueHune
' MHOTOT'PaHHUKOB
210 OOBSICHATh  TPHHIMIBI  TOCTPOCHHUS  CEYCHWH  MHOTOTPAHHHKOB,
' UCIOJIBb3YSl METOJ] CIIEA0B
211 Ctpouth cedeHUss MHOTOTPAHHHUKOB METOJIOM CIIIOB, BBLINOJHSATH

(BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:




BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemiate 3aJa41 Ha HAXO0KACHUC T'COMCTPUUCCKUX BCINYHUH I10 06pa3uaM
HIIN ajiropuTMaM, HIPHUMCEHASA H3BECTHBIC AHAIIMTUYCCKHE MCETOAbI IIPpH
peiCHUN CTAaHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BbIYHUCICHUC
paCCTOSIHI/Iﬁ MCKAY ABYyMs TOUYKaMH, OT TOYKH OO HpﬂMOﬁ, OT TOYKH IT0

IJIOCKOCTH, MCKAY CKPCIIUBAOIMIUMUCS IIPAMBIMHA

7.13

Pemarn 3aa4u Ha HAXOKACHUC I'COMCTPUUCCKUX BCINYUH I10 06pa3uaM
HJIN ajiropuTMaM, HOPHUMCHASA H3BECTHBIC AHAJIMTUYCCKUC MCTOABI ITPU
PCIICHUN CTAHAAPTHBIX MATCMATUYCCKHX 3a/la4 Ha BBIYUCICHUC YTJIOB
MCKAY CKPCHIMBAONIMMUCA IMPAMBIMH, MCKIY HpﬂMOfI 1 TIIIOCKOCTBIO,

MCKAY IIIIOCKOCTAMUA, ABYT'PAHHBIX YI'JIOB

7.14

Boruncnsate 00bEMBI M IJIOWIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, mupaMua) ¢ IpUMEHEHHeM (OpMYJl, BEIYUCISITh COOTHOIIECHUS
MEXIY IUIOIIAISIMA IMOBEPXHOCTEN, o0BEMamMu 010 OHBIX

MHOTI'OI'PAaHHUKOB

7.15

OHepI/IPOBaTB HNOHATUAMU: CHUMMCTPUSA B IPOCTPAHCTBEC, LHCHTP, OCb U

IUIOCKOCTh CHMMETPHH, IEHTP, OCh U TNIOCKOCTH CHMMETPUH (PUTYpBI

7.16

W3Bnekars, MmpeoOpa3oBbIBATE M HHTEPIPETHPOBATH HH(OPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpelCTaBICHHYI0 Ha

YyepTexkax U puCyHKax

7.17

[TpumensTh TeoMeTpruecKue (PakThl ISl PEICHUS CTEPEOMETPHYECKUX
3a[1a4, IPEANoJaraloluX HECKOJIBKO IIaroB pEIICHMs, €CIU YCIOBUSA

MMPUMCHCHHUS 3a/1aHbI B SIBHOU (bopMe

7.18

IIpumeHATs TpOCTEHIINE MPOrpaMMHBIE CPEICTBA M JJIEKTPOHHO-

KOMMYHHUKAIUOHHBIC CUCTEMBI ITPU PCIHICHUH CTECPECOMETPUUCCKUX 3a/layd

7.19

[TpuBOUTH pUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U

JKHU3HHU, PACIIO3HABATDh MMPOABJICHUEC 3daKOHOB T'COMETPHUU B UCKYCCTBC

7.20

ITpuMeHATh MOTy4YEHHbIE 3HAaHUS HA IPAKTHKE: aHAIN3UPOBATh pealbHbIE
CUTyallMM M NIpPHUMCEHATH W3Y4YECHHBIC IIOHATHS B IIPOLIECCE ITOMCKA
peleHus MaTeMaTH4ECKU c(hopMyIMPOBAHHON po0OJieMBl,
MOJIETIMPOBaTh pPEeaJIbHbIE CUTYallMM Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJEIIN C HCIIOJIIB30BAHUEM T'€OMETPUYECKUX TOHATUH U
TEOpeM, ammnapara anreOpbl, pemaTh MPaKTUIECKUe 3a/1a4H, CBSI3aHHbBIC C

HaXO0XICHUEM I'€COMCTPUUCCKUX BEJIMUYUH




11 KNTIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS 0CHOBHOM
NpoBepPsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbl cCpeHero 0o1ero 0opa3oBaHus
pe3yabTaTa
6 ['eomerpust
OneprpoBaTh MOHSATHIMHE: IMIIMHAPHYECKAsi TOBEPXHOCTH, 00pa3yromIne
61 WINHAPUYECKOW TOBEPXHOCTH, LWIMHIP, KOHMYECKas IOBEPXHOCTb,
' oOpasylomue KOHHYECKOW  TOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 PacrioznaBath Tena BpamieHus (IWIMHAP, KOHYC, cdhepa u map)
6.3 OOBACHATH CIOCOOBI OTYYESHHUS TeJ BpALLeHUs
6.4 KrnaccugunupoBars B3auMHO€E pacroiokeHne cQeprl U MIOCKOCTH
OmnepupoBaTh MOHSATHSIMH: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIapOBOM CIIOW, OCHOBAHUE ILIAPOBOIO CJIOS, BBICOTA
IIapOBOTO CJI0s, IAPOBON CEKTOP
6.6 Bpruucnsate 00BEMBI UM TUIOLIAAM TOBEPXHOCTEM TEN BpallleHus,
' TEOMETPUYUECKUX TeIl C TPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATUAMHU: MHOTOTPaHHUK, BIIMCaHHBIM B cdepy u
6.7 OTMCaHHBIN OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIICHHUS
68 BbuuciaATe  COOTHOIIEHUS MEXIy IUIOLMIAJIMH IOBEPXHOCTEH U
' 00bEMaMU MOAOOHBIX TN
6.9 N3obpaxaTts nzydaemble (PUIYpBl OT PYKH M C NMPUMEHEHHEM IPOCTBIX
' YepTEKHBIX HHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IUIOCKHME YEPTEXHM W3 PHUCYHKOB IPOCTBIX
6.10 00BbEMHBIX (UTyp: BHI CBEpXY, COOKY, CHH3Y; CTPOUTb CEUEHHUS Tel
BpALICHUS
W3Bnekarb, WHTEPIPETUPOBATh M MpPeoOpa3oBBIBaTh HH(OPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, IpeACTaBICHHYI0 Ha
YyepTexkax U pUCyHKax
[TpumeHsITH TeOMeTpUYecKre (aKThl U PEIICHUS CTEpEOMETPUIECKIX
6.12 3a/a4, TPEANOIaraloiuX HECKOJIbKO IIaroB pPEIICHUS, €CIH YCIOBUS
PUMEHEHUS 33/I1aHbI B IBHOW (hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE




6.14

BrImmonugaTe HCﬁCTBHH CJIOKCHUSA BCKTOPOB, BBIUUTAHHA BCKTOPOB U
YMHOKCHUSA BCEKTOpa Ha 4YHUCIIO, O6’[>$ICHSITB, KaKUMH CBOMCTBAMH OHU

oOmagaroT

6.15

HpI/IMeHHTB MMpaBWJIO IapaJluICIICIIUIICaa IIpU CJII0KCHUN BEKTOPOB

6.16

OneprpoBaTh MOHATHSAMH: JEKAPTOBBl KOOPAUHATHI B MPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yrojl MEXKIy BEKTOpPaMH, CKaSIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHLBIC 1 KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxoauts cymMMy BEKTOpOB M IIPOU3BEAECHUE BEKTOpa HAa YUCIO, Yroi
MEX]ly BEKTOpaMH, CKaSIPHOE MPOU3BEAEHHUE, PACKIIaAbIBaTh BEKTOP 110

JABYM HCKOJUIMHCAPHBIM BEKTOpaM

6.18

BaﬂaBaTB IUIOCKOCTb YPAaBHCHUEM B ,HeKapTOBOﬁ CUCTECMC KOOpAUHAT

6.19

Pemrare  mpocredimme reoMeTpUdYecKHE 3anadyd  Ha [PUMEHEHHE

BCKTOPHO-KOOPAWMHATHOI'O METOAA

6.20

Pemarn 3aga4ud Ha A0Ka3aTCIIbCTBO MATEMATU4YCCKHX OTHOILICHUU U
HaXO0XICHUEC I'COMETPUUCCKUX BCIMYUH I10 06pa3uaM WK aJiIrOpuT™MaM,
IMPUMCHSAA HU3BECTHBIC METOIbI npu pPEUICHUN CTaHOapPTHBIX

MaTEMaTH4YEC€CKHUX 3aaa4

6.21

[IpuMeHATH mpocCTEIIMEe NPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHHUKAIIUOHHBIC CUCTCMBI ITPU PCIHICHUHN CTCPCOMETPUUCCKUX 3aaY

6.22

[IpuBoauTh NpUMEPBHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE H

JKU3HHU, PACIIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPHUU B UCKYCCTBC

6.23

[IpumeHsTh MONY4YEHHbIE 3HAHUS HA IPaKTUKE: AaHAIM3UPOBATH
peasibHble CUTyallud U TNPUMEHSATh HM3yUEHHbIE MOHATHS B IpolEecce
NOWCKA PELIeHUs MaTeMaTU4ecKu CcGHOpMYIMPOBAHHON MpoOIeMBlI,
MOJIETIMPOBATh PEAJbHBIE CUTYallMM Ha S3bIKE T'€OMETPUHU, UCCIEN0BATh
IIOCTPOEHHBIE MOJEIU C HCIOJIB30BAHMEM I'€OMETPUYECKUX INMOHATHH U
TEOpeM, ammnapaTa anreOpbl, peraTh NPaKTUYECKUE 3a/1a4H, CBI3aHHBIE C

HaXO0XICHUEM I'€COMCTPUUCCKUX BCIIMUNH




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsiemMblii 3J1eMEHT COACPKAHUS

I'eomerpus

7.1

OcHOBHbIE TOHATHS cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[lonsiTue 00  aKCMOMATHYECKOM  TOCTPOCHMM  CTEPEOMETPUHU:  aKCHOMBI

CTCPpCOMCTPUHN U CIICACTBUA U3 HUX

7.2

B3auMHOe  pacmosiokeHue  HpsAMBIX B IIPOCTPAHCTBE:  IEPECEKAIOLIUECH,
NapajuleyIbHble M CKpEIIMBAIOIIMecs ImpsMmble. [lapamienbHOCTH NOPSIMBIX U
IUIOCKOCTE B  NPOCTPAHCTBE: MapajuleJbHbIE TMpsAMbIE B  IPOCTPAHCTBE,
MapaUIENIbBHOCTh TPEX NPSAMBIX, MMAPATUIEIIBHOCTh MPSIMOM MU IUIOCKOCTH. YTJbI C
COHAIIPABJIEHHBIMU CTOPOHAMM, YTOJd MEXKIAy HpPSAMBIMH B IIPOCTPAHCTBE.
[TapamienbHOCTh MIIOCKOCTEN: NapayieabHble MIIOCKOCTH, CBOMCTBA NapajUIEIbHBIX
riockocteld. [Ipocreiimme mpocTpaHCTBEHHBIE (UTYpPBI Ha TUIOCKOCTH: TETPadJp,

Ky0, mapasuiesenunei, IocTpoeHUue CeueHu

7.3

IlepnieHAUKYJIAPHOCT MNPSAMOM M IUIOCKOCTU: TICPIICHAMKYJISPHBIE MpPAMBIE B
IIPOCTPAHCTBE, MPAMBIE MTapauIe/IbHbIC U NEPIICHAUKYIISIPHBIE K IITIOCKOCTH, IPU3HAK
NEPIEHANKYJIIPHOCTH NPSMOH U INIOCKOCTH, TEOpPEMA O NMPSAMOH NEPIEH AUKYJIIIPHON
IUDIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YOl MEXAY IPAMOM M IUIOCKOCTBIO,
JIBYTPAaHHBIA YTOJ, JMHEHHBIM yrojg JByrpaHHoro yria. lleprneHmukynsp wu
HAKJIOHHBIE: PAcCTOSHUE OT TOYKHM [0 IIJIOCKOCTH, PAacCTOSIHME OT MpPsSMOM 10
TUIOCKOCTH, TPOEKIHs (UTYPHI Ha TUIOCKOCTh. [leprneHanKynsapHOCTh TI0CKOCTEH:
NPU3HAK  MEpPHEHAUKYISIPHOCTH  JABYX  Iulockocted. Teopema o Tpéx

MNEPIICHAUKYJIApax

7.4

IlonsiTHE MHOrOrpaHHMKA, OCHOBHBIC DJIEMEHTbl MHOIOTPAaHHUKA, BBIIYKIIBIE U
HEBBIYKJIbIE MHOTOIPDAaHHMKH, pPa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yrosibHas
IpU3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, IpsAMas M HAKJIOHHAS NPU3MBbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Mbl. [lapamienenurmen, npsMOyTrOIbHbBIN MapalIeIeIIHIIE]]
u ero cpoictra. [Iupamua: N-yrospHas nupamMuaa, TpaHd U OCHOBaHUE NMUPAMUIBL,
O0KOBas M TOJHAs NMOBEPXHOCTh MUPAMUJbI, MPABIWIbHAS U yceuEHHas MUpaMua.

DJIEMEHTEBI INpu3Mbl W TIHPAMHIBL. HpaBI/IJ'IBHI)IC MHOTI'OT'paHHHUKH: TIOHATUC




[IPaBUJIBHOTO MHOIOTPAaHHUKA, IPAaBWIbHAs IPU3Ma M IPaBUIIbHAs NHPaMUAA,
MpaBUJIbHAS TPEYTroJibHAs MMpaMKia U MPaBUIbHBIN TeTpasap, Kyo. [IpeactaBnenue
O MpPaBWIBHBIX MHOIOTPAaHHHMKAaX: OKTa’ap, AOJAEKa’aAp U uKocadapyrue CeueHus

IMPU3MBI U ITUPAMUBI

7.5

CuMMeTpust B TIPOCTPAHCTBE: CHUMMETpPUSI OTHOCHUTENBHO TOYKH, TNPSIMOH,
IUIOCKOCTH. DJIEMEHTB CHMMETPUM B IIMPAMMJIAX, Mapauielenunenax, IpaBUIbHbIX

MHOT'OTpaHHHKaX

7.6

Boluncnenre 31€MEHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yriel. [lnomane
OOKOBOM MOBEPXHOCTHM M TIOJIHOM IOBEPXHOCTH MPSIMON NPU3MBI, IUIOIIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsiMON Mpu3MblL. [lnomians 00koBOi
IIOBEPXHOCTM M TOBEPXHOCTH MPABWIBHOW IHMPAaMHJbI, TEOpeMa O IUIOLIAaH

yceuénHoi nupamusl. [lonstie 06 06béMe. OOBEM NMUpaMuUIbl, TPU3MbI

7.7

HO,I[O6HLIC TEJia B IIPOCTPAHCTBE. CooTHoONIeHUS MCKAY IUIOIAAsIMHN HOBerHOCTCﬁ,

00BEMaMHU TTOA00HBIX TENT

11 KNTIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

6

I'eomerpus

6.1

I_[I/IJ'II/IHI[pI/ILIeCKaH MMOBCPXHOCTh, o6pa3y10LuHe LIHJIHHI[pH‘ICCKOﬁ MMOBCPXHOCTHU, OCb
IIHJII/IHIIPH‘-ICCKOIZ IMOBCPXHOCTH. I_[I/IJH/IHIIpI OCHOBaHHS M OOKOBas IMOBCPXHOCTD,

oOpa3yromas 1 0Ch, TIIOIIab OOKOBOH U TIOJHOM TTOBEPXHOCTH

6.2

Konunyeckast moBepxHOCTh, 00pa3yroiine KOHUIECKO MOBEPXHOCTH, OCh U BEpIINHA
KOHUYEeCKOW MoBepXHOCTH. KOoHyc: OCHOBaHME M BepIIMHA, OoOpasyromas U OcCh,
wionaab OOKOBOM M TOTHOW MOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpasyrouiue u

BbBICOTA, OCHOBAHHA U OoxoBast IMOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, AMameTp, IIoNaas MoBepXHOCTU cheprl. Bzaumuoe

PpacCIojIoKCHUC C(I)epBI Hn IINIOCKOCTH, KacarciibHasd IINIOCKOCTH K C(pepe, Ijomanab

cdepsl

6.4

N3006pakeHue Ten BpallleHus: Ha INIOoCKOoCcTU. Pa3BépTka HminHApa U KOHyca

6.5

KOM6I/IHaI_II/II/I TCJI BpallCHHUA W MHOT'OI'PAHHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN

okoio cepsl, chepa, BIUcaHHAs] B MHOTOTPAHHUK, WITU TEJIO BPAILlCHUS

6.6

[Tonsitue 06 o0BEMe. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Mapayiesienumena u cieacteus u3 He€. OO0bEM IMIMHpA,

KoHyca. O0BEM 1mapa ¥ miomaas cepsl




[Tomobubie Tema B mpoctpancTBe. COOTHOIIGHUS  MEXKIY  IUIOIIAIIMU

o! MOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX TEI
6.8 Ceuenus uminuHapa (HmapauiedbHO W TEPHEHINKYISIPHO OCH), CEYEHHUS KOHyca
. (mapasienbHOe OCHOBAHHIO M MIPOXOIAIIEe Yepe3 BEPIINHY), CeUEHH mmapa
Bektop Ha miockocth M B mnpocTpaHcTBe. Cl0)KEHHWE M BBIUUTAHHE BEKTOPOB.
6.9 YMHOXKEHUE BEKTOpA HA 4MCiO. Pa3noxkeHue BEKTOpa MO TPEM HEKOMIUIAaHAPHBIM
. BekTopam. IlIpaBuno mapautenenunena. Pemenue  3agay,  CBSI3aHHBIX  C
MIPUMEHEHUEM TIPABUII IEVCTBUM C BEKTOPAMU
[IpssiMoyronpHasi cucrtemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekToOpa.
6.10 [Ipocreiimue 3amaum B KOOpAMHATax. Yros MexAQy Bektopamu. CKaisipHoe

MMPOU3BCACHUC BCKTOPOB. Brruncnenue YIJoB MCKIAY MNPAMBIMU W IJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJT IPU PELLIEHUU T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEGOBAHUS K
PE3YJBbBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
IPOT'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMOro
TpedoBaHusl

IIpoBepsiemble TPeOOBAHUS K NMPEIMETHBIM Pe3yJbTaTaM OCBOEHHS
OCHOBHOIi 00pa30BaTeILHOM MPOrPAMMBI CPETHEro 001Iero
o0pa3zoBaHus

Bianenue meromamu J10Ka3aTeNbCTB, aITOPUTMAaMU pEIICHUs 3a7ady;
yMeHHe (GOpMyJIHUpOBaTh W OINEPUPOBATh MOHATHSIMH: OIpEIEIeHUeE,
aKcuoma, TEOpEMa, CJEICTBUE, CBOMCTBO, IPHU3HAK, 0KA3aTENbCTBO,
paBHOCHIIbHBIE (DOPMYITMPOBKH; TPUMEHATH MX; YMEHUE (OPMYITHPOBATH
o0paTHOe U MPOTUBOIOJIOKHOE YTBEpXKICHUE, TPUBOJIUTH MPUMEPHl U
KOHTPIIPUMEPHI, HUCIOJIb30BaTh METOJ MaTEeMaTHUYeCKONM WHIYKIUU;
MPOBOJUTH  JIOKA3aTENbHbIE pACCy X AEHUS TMpPU pElIeHUuH 3ajad,
OLICHMBATh  JIOTMYECKYIO  MPABWIBHOCTb  PACCYKIEHUI; yMEHHE
OIEpUPOBATh MOHATHAMHU: MHOXECTBO, IOJAMHOXKECTBO, ONEpPALMU HaJl
MHOXECTBAMHU; YMEHHE MCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapart Ui OIIMCaHMs PEAIbHBIX IPOLIECCOB U SBJICHUI U IIPU PELLICHUU
3a1a4, B TOM 4YHCIE€ U3 JPYTHX YYEeOHBIX NPEIMETOB, YMEHHE
OTIepUpOBaTh MOHATUSAMU: Tpad, CBSI3HBIN rpad, nepeBo, MUK, rpad Ha
IUIOCKOCTH; yYMEHHE 3aJaBaTb M ONHCHIBaTh Tpadbl pa3IMYHBIMU

croco0aMu; MCIIOIb30BaTh Ipadbl MPU PEIICHUH 3a71a4

YMeHue onepupoBaTh MOHATHAMH: HaTypalbHOE YHCIIO, IIEJI0€ YUCIIO,
CTENEHb C LIETBIM MOKa3aTeaeM, KOpeHb HAaTypalbHOM CTENEHHU, CTENEHb
C palMOHAJIBHBIM  TIOKa3aTejleM, CTeNeHb C  JACUCTBUTEIbHBIM
nokasarteneM, Jiorapupm UuClIa, CHUHYC, KOCHHYC M TaHIEHC
IPOU3BOJIBHOIO YHCIA, OCTATOK IO MOJIYJI0, PalUOHAIbHOE YHCIIO,
UppaloHaIbHOE  YHCJIO,  MHOXKECTBA  HATypajbHBIX,  IEJBIX,
palMOHANIbHBIX, JCHCTBUTEIBHBIX YHCENI; YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETUMOCTH, HAaUMEHBIIUA OOIIMHA JENUTETh M HAUMCHbIIICE
oOmiee kpaTHoe, anropuT™ EBkina mpu pemeHnu 3aaa4; 3HaKOMCTBO C
pPa3NUYHBIMM  MO3UI[MOHHBIMM  CHUCTEMaMU  CUHUCIICHHS;  yMEHHUE
BBHITIOJIHSATh BBIYMCIICHHE 3HAUYEHUW W MPeoOpa3oBaHUsS BBIPAKEHUN CO
CTETEHAMH W Jorapudmamu, npeodpa3zoBaHUs IPOOHO-PAIMOHAIBHBIX

BBIPQXECHUH; YMEHUE OIEpUpPOBaTh INMOHSTUAMM: IOCIENOBATEIbHOCTD,




apudmeTnyeckas nporpeccus, reoMeTpHuecKas IIPOTrpeCCHs,
OecKOHEYHO yObIBalIlasg TeoMeTpudecKas Mporpeccus; yMeHHe
3a7aBaTh MOCIEA0BATEIBHOCTH, B TOM YHCIIE C TIOMOIBIO PEKYPPEHTHBIX
dopMyJI; yMEHHE ONEpUPOBATH MOHITUAMM: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YK CIIA, MOJYJIb U apryMEHT KOMILIEKCHOTO
yucna, ¢opMma 3amucH  KOMIUIEKCHBIX 4Hcesl (reoMeTpudeckas,
TPUrOHOMETpHUUECKass M  airedpamueckas); yYMETb  IPOU3BOAMTH
apupmeTnyeckue IeHCTBUS C KOMIUIEKCHBIMU YHCJIaMU; TPUBOJIUTH
IpPUMEpPBl  KCIOJB30BaHUS  KOMIUIEKCHBIX  YHCEN;  ONEpUPOBATh
HNOHATUAMM: MaTpumla 2x2 u  3x3, onpeaenutenb MaTpPULbL,

T COMeTpI/IIICCKI/Iﬁ CMBICIT OIIPCACITIUTEIIA

YMeHue onepupoBaTh MOHATHSAMU: PALMOHAIbHBIE, HUPPALMOHAIBHBIE,
MOKa3aTeNlbHbIe, CTENEHHbIE, JOrapu(PMHUUECKrue, TPUTOHOMETPUUYECKHE
YpaBHEHUST M HEPAaBEHCTBA, MX CHCTEMBbl; YMEHHE OIepHpOBaTh
HNOHATHAMH: TOXJIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHMEe, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YpPaBHEHHMM U HEPaBEHCTB, PaBHOCHILHOCTh
YpaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHE pEllaTh YypaBHEHHS,
HEPAaBEHCTBA M CHUCTEMbl C IOMOIIBIO PA3IMYHBIX MPUEMOB; pEIlaTh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBbl C [apaMeTpoOM; IPUMEHATh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHUS] MaTEMaTU4YECKUX

3a7a4 ¥ 3a7ja4 U3 pa3IMyHbIX 00acTel HAyKu U pealbHOM JKU3HU

VYMeHue onepupoBaTh MOHATUAMU: (QYHKLHSA, YETHOCTh (DYHKIMH,
NEpUOJUYHOCTh (YHKIIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (QYHKINHU, HauOOJbIlIee U HAUMEHbIIICe 3HAYCHUS
(GYHKIMN Ha IPOMEXYTKe, HenpepbIBHas (YHKIIMS, aCUMIITOTHI I'paduka
¢dyHKUMHU, TIepBasg U BTOpasi MPOU3BOAHAS (PYHKIIUH, F€OMETPUUECKUN U
¢du3nyeckuii CcMBICT TNPOU3BOJIHON, NepBooOpa3Has, OIpeneEHHbII
UHTErpajl; yMEHHE HaXOJUTh aCUMITOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIYUCIISTH  MPOU3BOAHBIE CYMMBI, TPOM3BENCHHS, YacTHOIO U
KOMIO3MLMU (YHKIMHA, HAXOOUTh YpPaBHEHHE KacaTelbHOW K Tpaduky
(GYHKIMH; YMEHHE HaXOIUTh MPOM3BOJHBIC HJIEMEHTApHBIX (YHKIIMA;
YMEHHE WCIIOJIb30BaTh MPOW3BOJHYIO [UIS HCCIENOBAaHUS (DYHKITHIA,
HAXOJUTh HauWOOJbIINE M HAaWMEHbIIHME 3HA4eHUs (YHKIHHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJIb30BAHUEM amrapaTra MareMaTHYeCKOTO
aHaJIM3a; NPUMEHATh MPOU3BOAHYIO JUId HAXOXKICHHUA HaWIydIlIero

peuiCHuA B MNPUKIAAHBIX, B TOM YHUCIC COLUAIIBHO-3KOHOMHWYCCKUX U




dusznyecKux 3aa4ax; HaXOUTh TUIOMATH U 00bEMBI (PUTY C TTOMOIIBIO
WHTErpaJia; MPUBOJNUTH TPUMEPHl MaTeMaTHYECKOr0 MOJICITHPOBAHUS C

HOMOIIBIO JU(PepeHInaTbHBIX YPaBHEHUN

YMeHue omepupoBaTh MOHATHAMU: rpaduk (yHKIOMM, oOpaTHas
byHKIUsA, KoMNo3uius (QYHKIUHN, JWHEHHass (QYHKIUS, KBaJpaTUdHas
byHKIM, paLuoHanbHas byHKLIHSA, CTENEeHHas byHKIMS,
TpUTOHOMETpUYeckne  (yHKIMHM, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMM, [OKa3zaTelbHas | Jjorapudmuueckas GyHKIUU; YMEHUE
CTPOUTHh TpadUKH HM3Y4YEHHBIX (DYHKLUH, BBIIOIHATH IpeoOpa3oBaHUs
rpaduKoB (YHKIMNA, UCTIONB30BaTh TPaUKH sl U3yYSHHUS IIPOLIECCOB U
3aBUCHMOCTEH, NP PELIeHUH 33/1a4 U3 APYruX y4yeOHBIX MPEIMETOB U
3a7a4y U3 pealbHOM JKU3HU; BBIpaXKaTh (OPMYIaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMH, HCIOJB30BaTh CBOWCTBA M rpaduku QYHKIHNA s
pelleHNs YpaBHEHUH, HEPaBEHCTB U 3ajau ¢ apaMeTpaMu; U300paxarb
Ha KOOpPAMHATHOM IUIOCKOCTM MHOXECTBA pEIICHUM YpaBHEHHUH,

HEPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBbIE 3a/add pa3HbIX THUIOB (B TOM 4YHCIE Ha
NPOIIEHTHI, JI0JI M YacTH, Ha JIBM)KEHHUE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJIOTH, 3371a4i U3 00JaCTH YIPaBJICHUS JIMYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABIIATh BBIPAKEHMS, YpaBHEHHUs, HEPaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBUIO 3aJa4M, HUCCICI0BaTh IIOJIYYEHHOE DPCIIECHUE U
OLIEHUBATh IPABJONOAOOHOCTh PE3yJIbTATOB; YMEHHE MOJEINPOBAThH
peaJIbHbIE CUTyallud Ha s3bIKE MAaTEMaTHKH; COCTaBISATb BBIPAKCHHS,
YPaBHEHMS, HEPABEHCTBA M HX CHUCTEMBI 10 YCIOBHIO 3a]a4H,
UCCIIEIOBAaTh IIOCTPOCHHBIE MOJEIU C HCIOJb30BAHMEM  allapara

anreOpbl, HHTEPIPETUPOBATDH MOTYUYCHHBIH PE3yIbTaT

YMeHne onepupoBaTh MOHATHAME: cpeqHee apudMeTHieckoe, MeIuana,
HanOosibIllee W HaWMEHbIEE  3HAYCHHWS, pa3Max, JAWCIepcus,
CTaHJapTHOE OTKJIOHEHHWE YHCIOBOTO HA0Opa; yMEHHE U3BJIEKaTh,
UHTEPIIPETUPOBATh WHQPOPMALMIO, TPEICTABICHHYI0 B TaOIMIaxX, Ha
JMarpaMMax, rpadukax, OTpakarollyl0 CBOHCTBA peabHBIX MPOLIECCOB
SIBJICHUH; TIPEJCTABIATh HHPOPMALIUIO C TOMOIIBIO TAOJIHUI] U THATPAMM;
UCCIIEZIOBaTh CTaTHCTHYECKHE JaHHBIC, B TOM YHCIE C IPUMEHEHHEM
rpau4ecKux  METOJOB M  DJIEKTPOHHBIX CPENCTB; I'paduuecKu
UCCJIEeIOBATh  COBMECTHBIE HAONIOJEHHWS C TIOMOIIBI0 JHarpamm

paccerBaHUs U JIMHEWHOH perpeccuun




YMeHHe OnepupoBaTh MOHATHSAMU: CIyYaWHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIYYaHOTO COOBITHS; yMEHHE BBIYHCIATH
BEPOSATHOCTh C HCIIOJIb30BaHHEM TpapUuecKuX METOI0B; MPUMEHSTh
(GOpMyJIBI CIIOKEHHST W YMHOXKEHHUS BEPOSTHOCTEH, (OpPMYIy MOIHON
BEpOSITHOCTH, opMynny bepHyiui, koMOnHaTOpHBIE PaKThl U (POPMYIIBL;
OLIEHMBATh BEPOSTHOCTU pEATbHBIX COOBITHI; yMEHHE OIEepPUPOBATH
NOHATHSAMH: CIIydaiiHas BEJIMYMHA, pacIpelielieHue BepOsTHOCTEH,
MaTeMaTU4YeCKoe OXHAAHWE, TUCIIEPCUS W CTAaHAAPTHOE OTKJIOHEHUE
CIlydyailHOM BeNWYMHBI, (QYHKUUU pacmpelesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTeIbHOTO W HOPMAJIBHOTO pPAaCHpeeseHHIA;
YMEHHE UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpelerneHuid Juis
pemieHust 3ajad; 3HAKOMCTBO C TOHSATHAMHM: 3aKOH OOJBIIHX YHCET,
METOJbl BBIOOPOYHBIX HCCIIECIOBAHUN; yMEHHE MPHUBOJUTH MPUMEPHI
NPOSIBJICHUS 3aKOHA OOJBIIMX YHCEN B NMPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHUE OTIEPHPOBATH MOHATHIMH: COYECTAaHHE, TIEPECTAaHOBKA,
YHUCIO COYETAHUM, 4YHUCIO MepecTaHOBOK; OumHOM HbloToHa; ymeHHe
NPUMEHITh KOMOMHATOPHBIE (DAKTHI U PACCYKICHUS ISl PEIICHUS 3a/1ay;
OIICHUBAaTh BEPOSTHOCTH peanbHBIX COOBITHUI; COCTaBJISITh

BEPOSITHOCTHYIO MOJI€Ib U UHTEPIPETUPOBATh MOTYYEHHBIN pe3yIbTaT

YMeHue onepupoBarh IMOHATHSAMHU: TOYKa, MpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA yria, IUIOCKUH Yro,
JIBYTPAHHBIA YTOJ, TPEXTPAHHBIA YTOJd, CKPEIIMBAIOIIMECS NpPIMBbIE,
NapauIeIbHOCTh U MEPIEHAUKYJISIPHOCTh MPSIMBIX M IJIOCKOCTEH, Yroj
MEXIy MNPSAMBIMHU, YIoJl MEXKAY HPSIMOW U IUIOCKOCTBIO, YIOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXIY
HOPSIMBIMH, PACCTOSIHUE MEX]y MIOCKOCTSIMH; YMEHHME UCII0JIb30BaTh MPH
pellIeHuu 33/7a4 U3y4eHHbIE (aKThl U TEOPEMBI IJIAHUMETPUU; YMEHUE
OLICHMBATh  pa3Mepbl OOBEKTOB  OKPY)KAIOUIETO MHpA; CTPOUTHh
MaTeMaTUYeCKUe MOJENIHW C MOMOUIbI0 T'€OMETPUYECKUX MOHATHH U

BCJIMYUH, pCHIATh CBA3AHHBIC C HUMH MMPAKTUYCCKHUEC 3a a9

10

YMeHue onepupoBaTh MOHATHAMH: IJIOMIaAb (GUIYphl, 00bEM (GUTYDHI,
MHOTOTPAaHHUK, TPABWIBLHBI MHOTOrPaHHUK, CEYCHWE MHOTOTDAaHHHKA,
KyO, mapajienenuien, Mpu3Ma, NHpaMuaa, (uUrypa M IOBEPXHOCTb
BpallleHus, NUINHAP, KOHYC, IIap, cdepa, miomanas chepsl, IIomais
MOBEPXHOCTH MHUPAMH[bI, NPU3MBI, KOHYCa, IMJIMHIpa, 00BEM KyOa,

IIPSIMOYTOJIBHOIO IapajlICNICIIAIIela, MUPAMUIABI, IPU3MbI, LHAIUHIPA,




KOHYCa, IL1apa, pa3BEPTKA MMOBEPXHOCTH, CEYEHUS KOHYCa U LWIMHAPA,
napajuiesIbHble OCHM  WJIM OCHOBAaHWIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromfasicss cdepbl, HWIMHIpA, KOHYCa; yYMEHHE CTPOUTH CEUCHHUeE
MHOTOTpaHHUKA, N300pakaTh MHOTOTPAHHUKHU, (GUTYPHI U TOBEPXHOCTH
BpALLEHUsI, UX CEYEHUs, B TOM YUCIIE C IOMOILBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE NMPUMEHATh CBONHCTBA T€OMETPUUYECKUX (UTYD, CAMOCTOSITEIHHO
(GopMyIHpOBaThH OIMpENETECHHUS U3YYaeMbIX (PUTYp, BBIABHTATh TUIIOTE3BI
O CBOICTBaxX W MPHU3HAKAX I'€OMETpUYECKUX (puryp, o00CHOBBIBATH HIIU
ompoBepraTb MX; YMEHHME TMPOBOAUTH Kiaccuukanuio ¢uryp 1o
pPa3IMYHBIM IpU3HAKaM, BBINOJHITH HEOOXOAMMbIE JIOTIOTHUTEIbHBIE

MOCTPOECHUS

11

YMeHue omnepupoBaTh TMOHSATHUSAMH: JIBXKEHHE B TPOCTPAHCTBE,
napauiebHBIA TIEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TNpeoOpazoBaHue MOA00HUS, MOA0OHBIE (QUIYpBI; yMeHHe
pacro3HaBaTh paBHBIC M MOJO0HBIE (UTYPBI, B TOM YHUCIIE B MPHPOJE,
UCKYCCTBE, apXHTEKTypE; HCIIOJIb30BaTh T'€OMETPHYECKUE OTHOIICHUS
OpU pElICHUW 3a/1ay; HaXOAUTh TEOMETPHUUYECKHE BEITUYMHBI (IUIMHA,
yroji, IIonaab, 00BEM) MpU PEIICHHH 3a1ad W3 JPYTUX Y4eOHBIX
NPEJMETOB U U3 PEAUTbHOW XU3HH, YMEHHE BBIYHCISATh T€OMETPUYCCKHE
BEIMYUHBI (J7TMHA, YTOJ, TUIOMIa/b, OOBEM, IJIOMIAJb IMOBEPXHOCTH),
UCIIONIb3Ysl M3YYeHHBbIE (OPMYIBI M METOIbI, B TOM YHCIE: IUIOHIA[h
MOBEPXHOCTH MUPAMUJIBI, TTPU3MBI, KOHYyCa, IIWIHHIPA, TUIOMIas chepsr;
00BEM Ky0a, MPSIMOYTOJBHOTO MapaUIeNienueaa, MTUpaMUIbl, TIPU3MEI,
IIMHpA, KOHyca, Iapa; YMEHHE HaxXOJWTh OTHOIICHHE O0O0bEMOB

NOJOOHBIX UTyp
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YMeHue onepupoBaTh MOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOp, KOOpPJIMHATBI TOYKH, KOOPJIMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NpOM3BEIEHHE BEKTOpa Ha YMCIIO, pa3joKeHHWe BeKTopa Mo Oasucy,
CKaSIPHOEC TPOM3BEIEHHUE, BEKTOPHOE IIPOMU3BEACHUE, YIOJN MEKIY
BEKTOPAaMHU; YMEHHUE UCIIOIb30BaTh BEKTOPHBIA U KOOPIUHATHBIA METOJ
JUIL pEUIeHHs T'eOMETPUYECKHMX 3adady M 3a7ad JApPYruxX y4eOHbBIX

IIPEIMETOB
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YMeHne BbIOMpATh TOIXOMAIIANA METOA JUIS PEIICHUsS 3a/adu;
MOHMMAHWE 3HAUYMMOCTH MATEMAaTUKH B U3YYCHUU TMPUPOAHBIX U
OOIIIECTBEHHBIX  TPOIIECCOB M  SABJICHHWI; yMEHHE Ppaclo3HaBaTh

MMPOABJICHUC 3dKOHOB MATCMATUKHM B HCKYCCTBEC, YMCHUC IIPHUBOAUTDL




IpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCUHCKOM H  MHUPOBOU

MaTeMaTU4eCKON HayKu




HEPEYEHDB JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA EI'D
IHO MATEMATUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUS

Kon
1 Yucna v BEIYUCIEHUSA
11 HarypanbHeie n nenpie yncia. [IpusHaku 1eIMMOCTH LENbIX YACET
12 PanyonaneHbele  uyncna. OOBIKHOBEHHBIE M JAECATHYHBIE JAPOOM, IPOLEHTHI,
' 0OeCKOHEUYHbIE TEPHOANYECKUE PpooU
13 Apudmernueckuii KOpeHb HaTypalbHOH cTemnenu. [leicTBus ¢ apudmMeTnyeckuMu
' KOPHSIMU HAaTypaJlbHOW CTEICHH
14 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ pallMOHANbHBIM ITOKa3arenem. CBOMCTBa
' CTENEHH
15 CuHyc, KOCMHYC M TaHT€HC YHCIOBOTO aprymMeHra. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm uncna. JlecaTnaHbie U HaTypaTbHbIE JIOTApUPMBI
JlelictBuTenbHble uucna. ApupMeTHYecKHe Omepaluu ¢ JeHCTBUTEIbHBIMU
1.7 yucinamu. [TpuGnmxEHHble BRIYUCICHHS, TIPAaBUIa OKPYTJICHUS, IPUKHUIKA U OIIEHKA
pe3yibTaTa BIYUCICHUN
1.8 [IpeoOpazoBanue BeIpaKEHUI
1.9 KomrnekcHbie uncia
2 VYpaBHEHHS U HEPABEHCTBA
2.1 Lernbie 1 1poOHO-palMOHANIBHBIE YPaBHEHUS
2.2 HppanuoHanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHUs
2.4 [TokazarenbHbIe U ToTapu(PMUIECKUE YpaBHEHUS
2.5 L{enble u ApoOHO-paIMOHATBHBIC HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U TorapupMUIecKre HepaBeHCTBA
2.8 TpuronoMerpuyecKkue HEpaBEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuna cucreMsl JINHEHHBIX ypaBHeHUN. OmnpenenuTenb MaTpUllbl




@yHKIUYU U TpaduKu

OyHkMA, cnocoObl 3amanus QyHkuu. ['paduk ¢yskmuu. B3ammHO 0OpaTHBIC

31 bynkuun. YérHpie 1 HeuéTHbIe hyHKIMH. [leproaudeckue GyHKITIN
OO6nacTh ompeneneHUss W MHOXECTBO 3HaueHW QyHkiuu. Hymu QyHKImm.
39 [IpoMeXXyTKH  3HAKOMOCTOSIHCTBA.  [IpOME@XKYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U1 MUHUMYMBbl GyHKIuM. HauOomnbliee u HauMeHbllee 3HAYCHHE
(GYHKIIUU HAa TPOMEKYTKE
3.3 CrenenHast (yHKUMS C HaTypaJbHBIM M LEJIbIM IOKa3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaguK KOpHs N-0ii CTEEHU
3.4 Tpuronomerpuueckre PyHKITUN, UX CBOWCTBA U TpaduKu
3.5 [TokazarensHast u morapudmudeckas GyHKIMH, UX CBOMCTBA U IpapuKH
38 Toukum paspeiBa. AcumMnToTel TpagukoB ¢yHkuuid. CBolicTBa  (QyHKUHUH,
' HETIPEpPBIBHBIX Ha OTPE3KE
3.7 IMociemoBaTeNbHOCTH, CIIOCOORI 3aJaHUs IIOCIEN0BATEILHOCTEN
3.8 Apudmerrnueckas u reomeTpruueckas mporpeccuu. @opmysia CII0KHBIX TPOIIEHTOB
4 Havaima MaremaTtnueckoro aHaimsa
4.1 [TpousBoanas pyHkuuu. [Ipon3BogHBIC dTIEMEHTAPHBIX (QYHKITHI
[IpumeHeHne NPOU3BOMHON K HCCIEeNOBaHUIO (YHKIMA Ha MOHOTOHHOCTH H
4.2 sKCTpeMyMbl. HaxosxieHne HanOoJbIIero U HAWMEHBIIEro 3HaueHUs (YHKIMH Ha
OTpe3Ke
4.3 ITepBooOpaznas. MuTerpan
5 MHo>kecTBa U JOTHUKa
5.1 MHoXxecTBO, onepanuu HajJ MHOXKecTBaMu. [uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiITHOCTh 1 cTaTHCTHKA
6.1 OnwucarenpHasi CTaTHCTHKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 ['eomerpus
7.1 @uUrypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 OBEpXHOCTH BpalCHUS




7.5

KoopauHatsl 1 BEKTOPBI




YYEBHO-METOJJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Artanacss JI.C., byty3oB B.®., KagomiieB C.b. u np. 'eometpusi. 10-11

KJ1acchl. ba3oBbii U yrinyOnéHHbI ypoBHU. YueOHuK.- M.: [IpocBetienue,
2023

METOAUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

Artanacsa JI.C., byty3oB B.®., KagomiieB C.b. u np. ['eomerpus. 10-11

kJyacchl. ba3oBblil v yrinyOnéuusiil yposHu. YueOnuk.- M.: [Ipocsenienue,
2023

3uB b. I'. 3agaun o reometpuu ansa 7—11 xnaccos/ b. I'. 3us, B. M.
Meiinep, A. I'. baxanckuii. — M.: IIpoceenienue, 2021

3uB b. I'. 'eomeTpusi: qunakruueckue matepuainsl 1 10 kinacca. —
M.: IIpocsemienue, 2020
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