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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEr0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzamnmsi mporpaMMbl 00ecIiednBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIIMMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO O00Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YyYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YyCJIOBJIEHA IPAKTUYECKOHM 3HAYMMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTHsl oOydaromuxcs, ¢GopMHUpoBaHUs (YHKIMOHATIHLHONM MaTeMaTHU4eCcKOou
rPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHBIX AUCHUIUIMH. Pa3BuTue y o0yvaromuxcs
NPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U IPOUCXOKIECHUU T'€OMETPUUYECKUX
abCTpakIfii, COOTHOIICHHH PEAIbHOTO M HUACATHHOT0, XapaKTepe OTPaKECHUs
MaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUH
B CUCTEME HayK U POJIM MAaTEMATHUYECKOTO MOJIEITMPOBAHNS B HAYYHOM IMO3HAHUHU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCA, a
TAaK)K€ KA4eCTB MBIIUICHHUS, HEOOXOOUMBIX [UJIs aJanTalid B COBPEMEHHOM
o01iecTBe.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCUUIUINH €CTECTBEHHO-HAYYHOM HAMPABIEHHOCTH, TaK U T'YMaHUTapPHOU.

Jlornyeckoe MblIUIeHHE, (GOpMUpPyEMOEe NpPH H3YYEHHH OO0y4YaroIUMUCS
MOHATUMHBIX OCHOB F€OMETPUU U MTOCTPOCHUU LEMOYKH JIOTHUECKUX YTBEPHKIACHUN
B XOJIE pEUICHUsS TeOMETPUYECKUX 3aJady, YMEHHE BBIJIBUTaTh M OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIMOIB3YIOTCS MPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O00JacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJIbHOrO ObITHS, (opma
OTPaXXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCHENIHOTO MO3HAHUS W AKTHUBHOTO
npeoOpa3zoBaHus  JeHCTBUTENbHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEAUHSIET pa3HbIE BUABI yUeOHOW U TPYAOBOM IEATEIbHOCTH, SIBISETCS



OJIHUM U3 TPo(EecCHOHATBLHO BAXHBIX KAauecTB, IMOATOMY akKTyajbHa 3a/aya
dbopmupoBaHus y  oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBINUJICHUS KAk
Pa3HOBHIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOW AEATEIBHOCTH [0 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE 00yueHus — o0OIeoOpa3oBaTelibHOEé U OOIIEKYJIbTYpHOE pAa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTU TPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMAaTUYECKUX TCOMETPHUUYECKMX 3HAHUH M  JEHCTBUM, crneuuUIHbIX
T€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO MPOAODKEHHS  O0O0pa3oBaHUA  TIO
CHELHUATBHOCTSAM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[TporpaMMa mno reoMerpuu Ha 0a30BOM YpOBHE IpeJHA3HAUYeHA IS
oOyJarolmxcs CpeHeN LIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
celMPUKON reOMETpUU U HEOOXOAUMBIE I KU3HU B COBPEMEHHOM OOILIECTBE.
Kpome 3T0ro, o1 NMEI0T BO3MOXKHOCTh U3YUUTh T€OMETPUIO OOJIee IIyOO0KO, €ciin
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPHUUYECKHX 3HAHUAX B
poeCCUOHATIBHON JIEATEIbHOCTH.

JlocTH)KeHHE LeM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS PpPEUICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHbIMM 3ajadamMM  OCBOEHHUs  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opmMupoBaHMe MNpEACTaBIEHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX M TEJaX BpalIeHUs KaKk
O BAKHEWIIMX MATEMATHMYECKUMX MOJAEIAX, MO3BOJIAIOIIMX ONHMCHIBATH U
U3y4aTh pa3Hble SABJICHUS OKPYKArOLIEro MUPA;

e (opMupoBaHue yMEHHs pacrno3HaBaThb Ha YEPTEkKax, MOJAEISIX U B
peaibHOM MHUPE MHOTOIPAHHHMKY U TeJla BpallleHUS;

e OBJIaJICHUE METOJIaMHU PEIIECHUs 3a/1ay Ha MOCTPOCHMSI Ha M300paMeHUsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMHpoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHAMH O
MHOTOTPAaHHHMKAX U TeJaX BPAILLECHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMupOBaHHE yYMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyKJeHUs B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COJEP’KaHUEM;

e Pa3BUTHE MHTEIJUIEKTYaAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIUXCs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBIIUICHUS;



e (opmupoBanue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATh MPOSBICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX JKMU3HCHHBIX CUTyalUsAX U NPU U3YYEHUU
Ipyrux  y4eOHbIX  MPEIMETOB,  TPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh WX Ha SI3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapatr Uil PEUIeHUs ~ NPaKTHUKO-OPUEHTUPOBAHHBIX  3a/ad,
WHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPaMMbl SIBISIETCSI BKJIIOUYEHHE B KYPC
CTEpPEOMETPHUH B HaYaje ero M3y4yeHus 3a/1a4, pelIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
NO3HAHMs, U ONpENeIEHHBIM 00pa30M OpraHHW30BaHHAas paboTa Haja HUMH, 4TO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIMUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YUYEHUIO MIPEeIMETA.

[Tpenmourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHMS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAESATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
YUYaIUXCS B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNE
IIPOCTPAHCTBEHHBIX O0Opa3oB M 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue oOpaza TPOBOJMUTCS C ONOPOM Ha HAIISAHOCTH, a
ONepUpPOBaHUE 00pPa30M — B YCIOBHIX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIepKaHUS.

OcHoBHBIE copaepkaresbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukny, «IIpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUMN
pacrnpezensercs He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U TIO ToAaM 00y4eHus
Ha ypOBHE CPEIHETO 00IIeT0 00pa3oBaHUs.

Copepxanne 00pa3OBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pE3yJbTaTaM
OCBOEHHUSl pabodeil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHE TI'E€OMETPUUECCKHUMHU
MNOHATUSAMHU W HaBBIKAMH OCYLIECTBIISUIOCH MOCIEA0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOy4YaloIIMXCA, PACIIUPSS U
yriay6usist e€, o0pa3ysi IpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTCs 2 yaca B Heaenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEPEOMETpUU. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
napajulelibHble M CKpeuBaroumecs mnpsamble. [lapajuienbHOCTh NpPAMBIX H
IUDIOCKOCTEW B MPOCTPAHCTBE: MMAPAJUIENBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YroJd MEXAy [PsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapalIeIbHbIC INIOCKOCTH; CBOMCTBA MMapaAJIIEIbHbIX
mwiockocTel. IIpocrelinme npocTpaHCTBEHHBIE (GUTYpPHI HA IJIOCKOCTH: TETPasap,
KyO, mapasuiesienuIe]]; HOCTPOEHUE CEUEHHM.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIEHAUKYJISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJia.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IMIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPIEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIC MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBast U
MOJTHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHpaMuja. OJNEMEHThl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWJIbHAS NHPaMUJIAa; NPABUIbHAS TPEYroJibHas MNHUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozeka’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
MJIOCKOCTU. DJIEMEHTB CHMMETPUU B MUPAMUAAX, apaJUICIEUIe aX, IPaBUIbHBIX
MHOT'OTPaHHUKAX.



Bbluncnenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHai M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TMOBEPXHOCTH MPSIMOM IPHU3MBI,
IUIOIAb OCHOBAHUH, TeOpeMa 0 O0OKOBOI MOBEPXHOCTHU MPsIMOM ipu3Mel. [ lmomans
OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MUPaMHIBI, TEOpeMa O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OO0BEM MUpamMuabl, IPU3MBIL.

[Tonobupie Tena B mnpoctpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAAIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

11 KIIACC

Tena Bpamenust

[nnHapruyeckas ITOBEPXHOCTB, oOpa3yronme LHAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00pa3yrolias
1 OCh; TIJIOIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paguyc, AUAMETP; IUIOMIAJL MMOBEPXHOCTU CREPHI.
B3auMHoe pacnonoxeHue cepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
I01aab Chephl.

N3o00paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muiIMHIpa 1 KOHYyCA.

KoMOuHaiuu ten BpaiieHrus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIH
okoJi0 cpepsl; cepa, BUCaHHAST B MHOTOTPAHHUK, WK TEJIO BPAIICHUSI.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajuiesienunena 1 ciaeactBuss u3 He€. OO0bEM HUIUHIpA,
koHyca. O0BEM 11apa U maomab chepsl.

[TogoGueie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenus mwMHApa (MapaJuIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUsI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY), CEUEHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mockoctu U B ripocTpaHcTBe. Cl10KeHNEe U BEIUYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IPUMEHCHUEM TMpaBUJ JACUCTBUUA C BekTopamu. lIpsAmoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaumnater BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekrTopamu. CKalApHOE INPOU3BEAECHHUE BEKTOPOB.



Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpI[I/IHaTHO-BCKTOpHHﬁ
MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4.

INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITCS:

I'pa:xknanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YyYAIOIIErocsl KaKk aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SIBICHUH,
mpolenyp TpaxIaHCKOoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W TP.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAUYCHHUEM.

IlaTpuoTrn4yeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTI)KEHUM B JIPYrUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYAyIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAsi ICTETUKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBOoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTHbIXa, peryJisipHas pu3znyeckas akTUBHOCTS); (U3UUYECKOT0 COBEPIIICHCTBOBAHUS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYNy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBS3aHHBIM  C



MaTEMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYEeCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEU JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKOW HAMPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTUYECKON KYIbTYpbl, MOHWMAHUEM BIUSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeImbl, OCO3HAaHWEM TJ00aTBbHOTO XapakTepa HSKOJOTHYECKUX IMpoOseMm;
OpUEHTAaIlME Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWM MJId peuieHus 3a7ad B
00JIaCTH OKPY’KAIOIIEH Cpe/ibl, IJTAHUPOBAHUS MOCTYIKOB U OIICHKU X BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPEIBI.

IleHHOCTH HAYYHOTO NMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUECKOW JEsITeNIbHOCTH, HTAaroB €€
pPa3BUTHS ¥ 3HAYUMOCTH JUIS Pa3BUTHS I[UBUIN3ALMU; OBIAJCHUEM S3BIKOM
MaTeMaTUK U MAaTeMaTUYeCKOM KyJIbTypOW KakK CpPEJICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYI0 U HUCCIEAO0BATEIbCKYIO JESTEIbHOCTD
WHMBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpYXCalowe20  Mupda,  NpuMeHeHue  J02UYECKUXx,
Uccne008amenbCKux onepayull, ymenuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aeicTBU:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHATHM, OTHOUIEHUM MEXKAY TMOHATUSAMU, (HOPMYJIUPOBATH
OTpeNeSIeHUs]  MOHSTUH;  yCTaHaBIMBAaTh  CYIIECTBEHHBIH  MPHU3HAK
KJaccu(uKanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OopMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTENbHbIE U OTpULATEIbHbIC, €AMHUYHbIC, YACTHbIE U OOLIUE;
YCIIOBHBIE;



e BBIBISATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npeajiaraTh KpUTEPUU JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

e Jl€JaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
MPUBOAUTh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOASIIMN ¢ Yy4E€ToM
CaMOCTOSATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTeabcKme 1eiicCTBUS:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(GopMyIupOBaTh BOIPOCHI, (PUKCUPYIOLIUE NPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBJIMBAaTh HMCKOMOE W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENILHO CIUTAaHUPOBAaHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOTO
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITEILHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
POBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE IMPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaunmeii:

e BBISBIATH A€PUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIIPOC U JJISl PELLICHUS 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

e CTPYKTYpUpOBaTh MHPOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSITEIIBHO
c(hopMYyJIMPOBAaHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U POPMYIIUPOBATH CY>KJEHUS B COOTBETCTBUU C YCIOBUSIMU
U LeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTAX, J1aBaTh MOSACHEHUS MO XOIYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOsIeMbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UACH, HAIlEJICHHbIC Ha TTOUCK
pPELIEHHUsI; COMNOCTAaBIATh CBOM CYXKICHHS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApYXKUBaTh Pa3U4He U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOM popme popMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHuyecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuH Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHhI,
pacmpenenarb BUAbl pabOT, TOTOBAPUBATHCS, OOCYXKIaTh IMpoOIecC U
pe3yabTat paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJIECH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE TITYPMbD» W WHBIE); BBIMNOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOIMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvruvie pecynamuensle oelicmausi, obecneyusaom hopmuposarue
CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusamnus:

COCTAaBJISITH IUIaH, AJITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopManuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABAaTEIbHOW pediaeKcuu KaKk OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pelIeHusI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEM;



e OICHUBATh COOTBETCTBHE pE3yJIbTaTa IEJIH U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJIOCTHXKCHHSI PEe3yIbTaTOB JIEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmneprpoBaTh NOHATUSMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBate B3aMHOE pPAacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOTO YIJIa; JMHEHHBIA yrojl ABYTPaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIM
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPDAaHHHUKOB (IMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenunes, Ky0).

KnaccupumupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNEeAbl).

OnepupoBath MOHATUSAMHU: CEKYIAs INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, UCTIOIBb3YSl METO/I CJIEJIOB.

CtpouTh CeYeHUsT MHOTOIPAHHUKOB METOJOM  CIE€AOB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3a1aun Ha HaxOXKIAEHHE T€OMETPUUECKUX BEJIMYUH MO 00pa3iaM Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUNA MEXKY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QIrOPUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIYy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bberancnsate 00bEMBI M TIIOMIAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
UpaMU/a) C IpUMEHEHHEM (DOPMYIT; BEIYUCIISITH COOTHOIICHHS MEXTY TUTOIIAIIMHU
MOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATUSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh W
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBAT W HMHTEPIPETUPOBATH HHGMOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI IS PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEATOJIATaoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHEHUS 3a/1aHbI
B sSIBHOM (popme.

[IpumeHsaTh TpocTeilliie MpOrpaMMHBIE  CPEJACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoaMTh TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTECH B TMpUPOIE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumeHsATh TMONy4YeHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyalluM W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTHYeCKh CPOPMYIMPOBAHHONW TPOOJIEMBI, MOJCIHPOBATh pEaTbHBIC
CUTyalli Ha S3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUUYECKUX BEITUUHH.

11 KUIACC

OnepupoBaTh TOHATHSIMH: LHUIWHAPUYECKAs IOBEPXHOCTh, OOpa3yroIIHe
AIMHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKAast TOBEPXHOCTH, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEpXHOCTb.

Pacnio3naBaTh Tena BpanieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHHUS.

KnaccudunmpoBaTts B3auMHOE pacroyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTA; IIIapOBOM CIIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beruucnare  0o0bEMBI M IUIOHMIAAM  TOBEPXHOCTEH Ten  BpalleHus,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCISITE COOTHOIICHHSI MEXIY TUIOMAIASIMU MTOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEII.



N300paxaTh u3yyaeMmble (GUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO0 Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBITIONHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YMCIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaTat0T.

[IpuMeHsTh MpaBUIiIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: J1EKAPTOBBI KOOPJIAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJl MEXIy
BEKTOpPaMU, CKAJIIPHOE NIPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

HaxonnuTbe cyMMy BEKTOPOB M IIPOU3BEIAECHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KAPTOBOM CUCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (HakThl AJis1 pELICHUs CTEPEOMETPUUECKHX 3a/1aY,
IIPEATOIATraoIINX HECKOIBKO IIar0B PEIIEHUS, €CJIM YCIOBHSI IPUMEHEHHUS 3a/1aHbI
B SIBHOU (popme.

Pemate mpocreiiliue reoMeTpuuecKue 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemare 3agaun Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUN U
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METObI IIPU PELICHUN CTaHAAPTHBIX MAaTEMaTUUYECKUX 3a/1a4.

[IpumeHsATh mpocTeillive MpOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUUYECKHX 33]1a4.

[IpyBoAMTH HpUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS Ha MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TPUMEHSTh HM3YYCHHbIE NOHSTHS B MPOIECCE IOUCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3bIKE T€OMETPUH, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeopeM, anmnapara aareOpsl; peraTh
MPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXK/IEHUEM F€OMETPUYECKUX BETUUHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
B 10
! BEICHHC B CTCPEOMETPHIO https://m.edsoo.ru/1¢209e37
) [IpsiMbI€ U TIIOCKOCTH B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
1 1
4 VYTIubl MeXAy MPSAMBIMU U TUIOCKOCTSMH 0 https://m.edsoo.ru/1¢209¢37
bu6mmoreka IIOK
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
N bubmuorexa [IOK
1
6 OOBEMEI MHOTOraHHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 brbmmorexa [TOK
P ' P r https://m.edsoo.ru/1c¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/m P Kourposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 T 12
©J1a BpatieHi https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJUHATHI B POCTPAHCTBE hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
cUCTeMaTU3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Bce @ Kourpouabnbie IIpakTuyeckue
n/n u3ydeHusi  oOpa3oBaTe/ibHbIE
ro padoThI padoThI
pecypchl
OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, IpsiMasi, IIOCKOCTb,
| npocTpanctBo. [IpaBuia uzoOpaxkeHus 1 bubnuorexa [JOK
Ha PUCYHKaX: U300paskeHuUs https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEH, MapauieIbHbIX MPAMbBIX
(OTpe3KoB), cepeIMHbI OTpPE3Ka
) [TonsTus: nepecekarommecs IOCKOCTH, 1 bubnuorexa [JOK
IepECEKAOIIUECS IIpSMas U INIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsTHs: mepecekaronmecs MIOCKOCTH, | bubnmnoreka [JOK
repeceKaroluecs npsaMas v mIoCKOCThb https://m.edsoo.ru/db685e73
3HAaKOMCTBO C MHOTOI'paHHHKaMHU,
4 M300pakeHre MHOTOIPaHHUKOB Ha 1 bubmmorexa [TOK
p p https://m.edsoo.ru/a63959%d
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTekKax
HavanwsHbie cBeneHus o kyoe u
5 OUpaMHUIe, UX Pa3BEPTKU U MOJEIN 1 bubmmorera [IOK
p P X P p ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
HauanpHabie cBenenns o kyoe u
6 1 bu6mmorexa [IOK

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




NUpaMue, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOIpaHHUKOB

Ilonsatue 06 akCHOMAaTUYECKOM

7 IIOCTPOEHUU CTEPEOMETPUN: AKCHUOMBI buGnnorexa LIOK
p P PHH: https://m.edsoo.ru/Occ5cédfe
CTEPEOMETPHUH U CIICACTBHUS U3 HUX
ITousTre 00 akCHOMAaTUYECKOM
8 IIOCTPOECHUH CTEPEOMETPUN: AKCHOMBI buGnnorexa LIOK
p p pH: https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUH U CIICACTBUS U3 HUX
ITonsarue 00 aKCHOMATHYECKOM
9 IIOCTPOECHUH CTEPEOMETPUN: AKCHOMBI bubnnorexa LIOK
P PEOMETPIH: hitps://m.eds00.ru/65c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
Bxoanas koHTpoabHas padbora
10 bubmuorexa [JOK
https://m.edsoo.ru/258fc245
B3anMHOe pacnionokeHue npsmsIx B
1 MIPOCTPAHCTBE: MEepeCEeKarOLINecs, bubnuoreka [IOK
rapajulelIbHbIE U CKPEIMBAIOIINECs https://m.edsoo.ru/1a2520f6
psIMbIC
[TapaniensHOCTh NPSAMBIX U MIIOCKOCTEN
12 B MIPOCTPAHCTBE: MapaJlIeIbHbIC bubnnoreka [JOK
MPSIMBIE B IIPOCTPAHCTBE,; https://m.edsoo.ru/93ad36b3
NapaAIIEIBbHOCTD TPEX MPAMBIX
[TapaninensHOCTh MPSMBIX U MIOCKOCTEH
13 B npoctpaHcTBe: IlapamiensHOCTD bubnnorexa LIOK
p up - ap https://m.edsoo.ru/ee1d19b9
MIPSIMON U TUTOCKOCTH
bu6mmnoreka [JOK
14 VYTIIbI ¢ COHANPaBICHHBIMU CTOPOHAMU

https://m.edso0o0.ru/9f4071b9




bu6mmoreka [IOK

15 VYron mex OCTpPaHCTBE
PO MEAULY TIPAMBIMI B HIPOCTPATICTs https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMU B IPOCTPAHCTBE bubmorexa LIOK
Ay TP pocth https://m.edsoo.ru/2935a9a0
17 [TapayienbHOCTB IIOCKOCTEN: bubnunorexa [IOK
rapajuIelIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18{255
18 CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH bubmmorexa LIOK
p https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHBIE
19 (burypsI Ha TIOCKOCTH: TETPAdIP, KyO Bubmiorexa LIOK
M - TCTpAAP, KYO, https://m.edsoo.ru/4a28dc02
MapajieenuIe]
bubmuorexa [JOK
2 I1 i
0 OCTPOCHHE CCUCHUU https://m.edsoo.ru/1d434d0f
bubmuorexa [JOK
21 [TocTpoeHune ceuenui
TPOCHHE CEHCHIH https://m.edsoo.ru/ec26feSd
KonTponbhas padota no teme "lIpsmbie
2 Y TJIOCKOCTH B MIPOCTPAHCTBE. bubnmnoreka [JOK
[TapannenpsHOCTH NPSIMBIX U https://m.edsoo.ru/9a0a9%e56
MJI0CKOCTEM"
[leprieHAMKYAAPHOCTD NPSAMOU U
23 HH(I:CKOCTH'}I;G l:i'IeH WK IJ)'IS{ HbIE bubmorexa LIOK
- TICPHCHAKY AP https://m.edsoo.ru/b19f6as5d
MPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienbHbIEe U bubmuoreka [IOK
NEePUEHINKYISPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95
)5 [IpsiMble mapasenbHble U bubnnorexka [JOK
MEPIEHINKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHuKyIIpHOCTH MPSIMON bubnuoreka [IOK

" IJIOCKOCTH

https://m.edsoo.ru/f85bfc46




[Ipu3Hak neprneHuKyISpHOCTH MPSMOi

bu6mmoreka [IOK

27
U IIJIOCKOCTH https://m.edso0.ru/79165d15
)3 Teopema o npsiMOii epHEeHAUKYISIPHON bubnmoreka [JOK
IUIOCKOCTHU https://m.eds00.ru/635c¢5087
29 Teopema 0 IpsIMOM MEPIEHANKYIISIPHOMN bubnnoreka [HOK
IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsiMoOii IepHeHAUKYISIPHON bubnnoreka [JOK
IJIOCKOCTHA https://m.edsoo.ru/7d18834b
[lepneHauKynsip U HAKIOHHBIE:
31 a(i:TOHHI/IGYOT }:[)O‘{KI/I 0 ITIOCKOCTH bubmmorexa LOK
P f[ ’ https://m.edsoo.ru/33c477d3
paccTostHuE OT NMPSAMOM J0 IIIOCKOCTH
3 [Ipomexxyrounas arrecranus bubnnorexa [JOK
https://m.edsoo.ru/66fefadd
[TepnienuKymnsip U HaAKJIOHHBIE:
33 aCIz:TOSIHI/IGYOT EO‘IKI/I 0 TTOCKOCTH bubmorexa HOK
P il ’ https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT MPSMOM JI0 TIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
34 anCTOSIHI/IGYOT l;quI/I 0 TJIOCKOCTH bubmmorexa [TOK
p il ’ https://m.edsoo.ru/dbee22bc
paccTostHuE OT MPSAMOM JI0 TITIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YrOJ MEXIY bubnmnoreka [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByTpaHHBIN yTroJl, TMHEHHBIN yroi bubnnorexka [JOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroi, TUHEHHBIN yroi bubmuoreka [IOK
JIBYTPAaHHOTI'O yriia https://m.edsoo.ru/c7c777ed
33 [lepneH qUKyYIAPHOCTD MIJIOCKOCTEM: bubnnoreka [JOK

https://m.edsoo.ru/ec3e2da3




MpU3HAK NEPHEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

[leprieHAMKYASAPHOCTD MIOCKOCTEH:

bubmuorexa [JOK

39 fpusHaK HeupHeHHHKyHHpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
IlepneHquKyISIPHOCTD MIJIOCKOCTEM:
40 HpESHaK HegHeEﬂI/IKyHHpHOCTH JBYX bubmmorexa LIOK
s https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 TeopeMma 0 TpEX NepHeHANKYIIApax bubmmorexa LOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepHeHANKYIApax bubmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nepHeHANKYIApax bubmorexa LHOK
https://m.edso00.ru/91246736
KonrtponbHas pabota no remam
m "IlepneHIUKYISIPHOCTD NPSIMBIX U bubnnorexka [JOK
m1ockocTeil" u "YTIbl MEXKY IPSIMBIMU https://m.edsoo.ru/5b971ef3
U TUIOCKOCTSIMH"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE
45 3JIEMEHTBI MHOI'OTPAaHHUKA, BBIITYKJIbIE bubnnorexka [JOK
Y HEBBIMYKJIbIE MHOTOTpaHHHKH; https://m.edsoo.ru/2d24e873
pa3BEépTKa MHOTOTpaHHMKA
[Ipu3ma: n-yrospHas npu3Ma; rpaHu U
OCHOBAHMS IPU3MBI; IIpsiMasi 1 bubnnoreka [JOK
46
HaKJIOHHAsI IPU3MBbI; OOKOBAs U MOJIHAs https://m.edsoo.ru/b4ad63ad
MIOBEPXHOCTb MTPU3MBI
A7 [Tapannenenunen, npaMOyTroJIbHBIN bubmuorexa [JOK

nmapajijiCJICIrIiCa u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683




[Mupamuna: n-yroibHas nupammuaa,
IPaHU U OCHOBAHUE TUPaAMUJIbL;

bu6mmoreka [JOK

48 OOKOBas U TIOJTHASI TIOBEPXHOCTh
p . https://m.edsoo.ru/fblcd0a5
MUPAMHU/JIBI; IPABUIIbHAS U yCeUEHHAS
pamMuia
[IpaBuiibHBIE MHOTOTPaHHUKHU: TTOHSTHE
MIPaBIJIBHOTO MHOTOTPAHHUKA,
49 MpaBWIbHAas NPU3Ma U MPABUIIbHAS bubmorexa HOK
p p p https://m.edso00.ru/074c8865
MUpaMHUJIa; TPABUIIbHAS TPEYTOJIbHAS
MUpaMHJIa ¥ PAaBUIIBHBINA TETpadap; Kyo
[IpencraBienue o MpaBUIbLHBIX
50 MHOT'OTPaHHUKAX: OKTa3p, JOAEKad bubmmorexa LHOK
P ’ P, P https://m.edsoo.ru/a0fddSbf
Y UKOCAdIP.
CumMeTpusi B MPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIFHO TOYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubnuoreka [IOK
CHUMMETPHUU B IIUPAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuiesienuIe ax, MPaBuIbHBIX
MHOTOTpaHHUKAX
Brruncnenue s1eMeHTOB

52 MHOTOTPaHHHUKOB: péOpa, JHaroHaIn bubmmnorexa [IOK

p - Peopa, ’ https://m.edsoo.ru/6¢cdbecef
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U

53 MOJIHOW MOBEPXHOCTHU MPSAMOI IPU3MBI, bubnmoreka [JOK
IIJI0IA b OCHOBaHUH, TEOpEMA O https://m.edsoo.ru/37d84157
OOKOBOIT TOBEPXHOCTH MPSMOM MTPU3MBI

54 [Tnomaas 60KOBOM MOBEPXHOCTH H bubnmuorexa [JOK

MMOBCPXHOCTU HpaBHHBHOﬁ nupamMmuabl,

https://m.edsoo.ru/5603e30b




TeopeMa o IUI0IIaa GOKOBOM
IIOBEPXHOCTU YCEUEHHOW ITUPaAMUIbI

KonTponbhas pabota no teme

bubmuorexa [JOK

55
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnmoreka [JOK
36 Tonsmie 06 0Oweve https://m.edsoo.ru/7ad0020b
N bubnmoreka [JOK
37 OGLEM nipasitb https://m.edsoo.ru/235171b3
. bubmuorexa [JOK
>8 OOnEM mupamu et https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
5 0
? OOBEM MHpaMi eI https://m.edsoo0.ru/79¢10312
N bubmuorexa [JOK
60 OOném mapavu et https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
61 06
EM TIPHSMET https:/m.eds00.ru/79853608
N bubnuorexa [JOK
62 06
DEM TIPHSMET https:/m.eds0o.ru/1¢053890
" bubnuotexa [JOK
63 OGbEM npusMbI https://m.edsoo.ru/482d3f51
64 KonTponbnas padota no teme "O0bEMBI bubnnoreka [JOK
MHOT'OTPaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHue, 0600IIEHNE
. bubnmoreka [JOK
65 cuctematusanus 3Hanui. [loctpoenne

CEYECHHUI B MHOTOI'PAaHHHKE

https://m.edsoo.ru/098bedad

bubmuorexa [JOK
https://m.edsoo.ru/f7792ba9




66

[ToBTOpeHmE, 0600IIEHNE
cHCTeMaTHu3anus 3HaHui. Berancienne
pacCTOSAHUM: MEXAY ABYMS TOUKAMH, OT
TOYKH J0 NPAMOU, OT TOYKHU 10
IJIOCKOCTH, MEXAY CKPEIIUBAOLIMMHUCS
NPSAMBIMHA

67

[IpoMexxyTouHas arrectauus

bubmuoreka [JOK
https://m.edsoo.ru/b9146bc0O

68

[ToBTOpenue, 0600IICHNE
cHCcTeMaTH3anus 3HaHuH. Berancienne
YIJIOB: MEXKYy CKPEIIUBAIOIMMUCS
MPSIMBIMH, MEXAY IPSIMOI 1
IIJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXy IIOCKOCTSMHU

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbBIE
Ne ara udpossbie
Tema ypoka Kourposr Ipakrm I uudp
n/n Bceero HbBIE yecKHe U3YYeHH s oOpa3oBaTe/ibHbIE
padoThI padoThI pecypchl

| Cdepa u map: ueHTp, paanyc, Iuamerp; 1 bubnuorexa [JOK
IIJIOIA b TIOBEPXHOCTH ChEphI https://m.edsoo.ru/0341bc2b
B3aumHoe pacrionoxenue chepsl U

bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTeJbHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; iomaab chepsl
N3o0paxenue chepsl, mrapa Ha MIOCKOCTH.
Ceuenus mapa Lumnaapuyeckas
pa Il P bu6mmoreka [IOK
3 MMOBEPXHOCTh, 00pa3yroIIne 1
N https://m.edsoo.ru/bc15f7f2
WIMHIPUYECKON TTOBEPXHOCTH, OCh
IWJIMHIPHUYECKON TTOBEPXHOCTH
bubnuotexa [JOK
4 Bxomnas konTponsHas pabora 1 1 o
https://m.edsoo.ru/6054b8c1
Hunuuap: ocHOBaHMS 1 OOKOBas
bu6mmoreka [IOK
5 MMOBEPXHOCTh, 00pa3yromias u oCh; 1
N N https://m.edsoo.ru/188f6216
Ioa1b OOKOBOW U MOJTHON MOBEPXHOCTH
N3o0paxkenune muinHapa Ha TUIOCKOCTH.

6 Pa3Béprka unnunapa. CeueHus MWIMHIPA 1 bubmuoreka [IOK
(TUTOCKOCTBIO, MApATIICIIBHON WU https://m.edsoo.ru/016e25eb
MEePIEHINKYIISIPHON OCH IMJIMH]IPA)

. Konundeckast moBepXHOCTh, 00pa3yroIiue 1 bubnmoreka [JOK

https://m.edsoo.ru/c94ba09b




KOHHMYECKOW MMOBEPXHOCTH, OCh U BEPIIUHA
KOHUYECKOW MMOBEPXHOCTH

KOHYCZ OCHOBAHHME U BEPIIMHA,

8 o0Opa3s asi 1 OCh; IUIoLaabs OOKOBOU U buGnnorexa LIOK
pasyIom > oA htps://m.eds00.ru/897dd3b2
ITOJIHOM ITOBEPXHOCTH
VY ceuéHHBII KOHYC: 00pa3yIolue U
9 BBICOTA, OCHOBaIzH;I u goxzz)aﬁ buGnnorexa LIOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300paxkeHne KOHyca Ha MIIOCKOCTH.
Pa3Béprka konyca. CeueHus KOHyca
10 (TUIOCKOCTBI0, MapauIeIbHOW OCHOBAHHUIO bubmorexa LHOK
- 11ap . ’ https://m.edsoo.ru/Obde 1 be8
Y TUTOCKOCTBIO, IIPOXO/ISIIEH uepe3
BEPILKHY)

1 KoMOuHamwst Ten BpalieHus u bubnunoreka [JOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OTIMCAHHBIN OKOJIO chephl;

12 cdepa, BIMCaHHAS B MHOTOI'PaHHHK WJIH B Bubmorexa ITOK

pa, p https://m.edsoo.ru/0b136158
TEJIO BpalleHUs

13 [TonsTre 06 00bEMe. OCHOBHBIE CBOWCTBA bu6mmoreka [IOK
00BEMOB Tell https://m.edsoo.ru/26a03fb7

bu6mmoreka [IOK

14 O0né

PEM HHJIIHAPA, KOTyCa hitps://m.eds0o.ru/5513d87b
bu6mmorexa [IOK

15 O0né

1M 1Iapa 1 IIomany cheps! hitps://m.edsoo.ru/d189bde2
bub6anorexa [IOK

16 [TpomesxyTouHas aTTecTanus nosmorexa I

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




[Tono6uble Tena B MpOCTPAHCTBE.

bu6mmoreka [IOK

17 CoorHortie ex olIIa,
THOM HHiI M {[y TIOTHALAMH https://m.edsoo.ru/4a33a8ab
MMOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET
18 BekTop Ha IIOCKOCTH ¥ B IPOCTPAHCTBE Bubmaorexa ITOK
P pocTp https://m.edsoo.ru/5caefclb
19 CI10)keHU€e U BBIYUTAHUE BEKTOPOB bubnmnorexa [IOK
P https://m.eds0o.ru/23f4089
bubmuoreka [JOK
20 YMHOKEHUE BEKTOpa Ha YUCIIO
p https://m.edsoo.ru/dee379¢eb
Pasnosxenne BekTopa 1o TpéM
21 HEKOMIUIaHApHBIM BekTopaM. IIpasuiio bubnnorexa LIOK
p pam. 1ip https://m.edsoo.ru/a28fd74e
napajuiesenumneaa
Perienne 3aga4, cBsI3aHHBIX C
22 OpUMEHEHHUEM IIPaBIII IEHUCTBUH C bubnnorexa [IOK
p P A https://m.edsoo.ru/5a827900
BEKTOpPaMHU
23 KoopanHaTHO-BEKTOPHBIN METO ITPU bubnnorexka [JOK
pelIeHNH T€OMETPUIECKHUX 33124 https://m.edsoo.ru/d3alfe30
IIpssMoyronbpHas cucTeMa KOOPAUHAT B
24 i pOCT Zl;{CTBe Koopaunatel Ef)eKTO a bubmorexa LHOK
POCTPACTBE. ROOPA pa- hitps://m.eds00.ru/48db7058
[Ipocreiimune 3agaun B KOOpAMHATaX
)5 VYron mexay Bektopamu. CransipHOE bubnnoreka [JOK
MPOU3BEACHUE BEKTOPOB https://m.edsoo.ru/725effc4
Boluucnenue yrioB Mexay OpsIMbIMU U
IUIOCKOCTSIMU
26 bubnmoreka [JOK

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




7 KontponbHas padota o Teme "BekTopsl u 1 bubnunoreka [JOK
KOOPJAMHATHI B IPOCTPaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpeHME, 0000IIEHNE U

)3 cucreMaTtu3anus 3HaHuil. OCHOBHbIE | bubnmoreka [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpeHUE, 0600IICHNE 1

29 cucreMaTtusanus 3HaHuil. OCHOBHbIE 1 bubnuorexa [JOK
¢burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHI
[ToBTOpeHUE, 0600IICHNE 1

30 CUCTEMaTHU3aIlus 3HaHUH. 3a1auun 1 bubmorexa LHOK

https://m.edsoo.ru/7491efe0
TUIAHUMETPUHU M METOJIbI UX PEIICHUS
[ToBTOpeHUE, 0600IICHNE 1
31 cUCTEMAaTHU3ans 3HAHUNA. 3a1aun 1 bubmmnorexa [IOK
https://m.edsoo.ru/4dffda97
TUTAHAMETPUHU B METOJIBI X PEIICHUS
[ToBTOpEeHuEe, 06001IeHNE 1

1 cucreMmarusanus 3HaHui. OCHOBHEIE | bu6mmoreka [JOK
¢burypsl, GpakTsl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUH

bu6mmoreka [JOK

33 Hpomesxyrounas arrecrais L https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 00001IEHNE U : bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/f465d10e
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
NpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTh
75 [TpuMeHsITh aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPU PEUICHUH
' TCOMETPHUUYCCKUX 337124
73 OnepupoBaTh MOHATHIMH: TAPAJUICTLHOCTh W TEPICHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEH
74 KnaccuduimpoBaTs B3aMHOE pacIoioKEHUE MPSIMBIX U TIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMHU: JBYTPAHHBIN YTOJI, TPaHU ABYTPAHHOTO yTJa,
7.5 pedpo JBYrpaHHOTO YIJIa, JMHEWHBIA Yroa JABYrpaHHOTO Vria,
rpagycHas Mepa JBYTpaHHOTO yria
OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBIMYKIIbIH
7.6 MHOTOTPaHHUK, AJIIEMEHTBI MHOTOTpaHHHKA, MIPaBWIIbHBIN
MHOTOTPaHHUK
77 Pacrio3naBaTh OCHOBHBIE BH/bl MHOTOTPAaHHUKOB (MUpaMHjIa, MPU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieIenume;, Kyo)
KrnaccudumupoBaTh MHOTOTPDAaHHUKH, BBIOMpAs OCHOBAHHS  JUIS
. Kinaccupukanuyd  (BBIMYKJIbIE W HEBBINYKJIBIE MHOTOTPAHHHKH,
' MPaBWJIbHBIE MHOTOTPAHHHUKH, TPSMbIE ¥ HAKJIOHHBIC TPU3MBEI,
napasuieNenue /bl
79 OnepupoBaTh  TOHSITHUSMH: CeKymias  TUIOCKOCTh,  CEUeHHUE
' MHOTOTPaHHUKOB
210 OOBSICHITh TPUHIUIBI  MOCTPOCHHUS CEUYEHWH MHOTOTPAaHHHUKOB,

WCIIONTB3YSI METOJT CJIE/IOB




7.11

CTtpouTh ceueHUus MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJHSITH
(BBIHOCHBIE) IIJIOCKHE YEepPTeX M W3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢duryp: Bua cBepxy, cOOKy, CHU3Y

Pemiats 3a1a41 Ha HAXOXKICHHUEC T’COMCTPHUYCCKUX BECIIMYHH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTUYECKHUEC MCTOJBI IIpU
pemiCcHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHCIICHHUC
paCCTOHHI/Ifl MCXKAY ABYMs TOYKaMH, OT TOUKHU OO HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPUICCKUX BECIIMYHH 110 06pa3uaM
I aJilroOpyuTMaM, INPUMCHAA U3BCCTHBLIC AHAJIUTHYCCKHUC MCETOAbI IIPpH
pPeHICHUN CTAaHAAPTHBIX MAaTCMAaTUYCCKUX 3a/7a4d Ha BbIYMCICHHUC YIJIOB
MCKAY CKPCHIUBAOIIUMMUCA MIPAMBIMUA, MCKIY HpHMOﬁ U IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.19

Boruucisate 00bEMBI M IUIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnupamuga) C HOpUMeHeHHeM  GOpMyl,  BBIYUCIATH
COOTHOIIEHUS MEXK/TY TUTOIIA ISIMU IIOBEPXHOCTEH, 00bEMaMU 1O T00HBIX

MHOTI'OI'PaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMCTPUU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUHU (I)I/Il"ypbl

N3BnekaTb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh HH(GOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEICTaBICHHYIO Ha

yepTexkax U pUCyHKax

[TpumensTh reomMeTprueckue (HakThl A PEIICHUs] CTEPEOMETPUIECKUX
3aJa4, MPEANoaralouiiX HECKOJIbKO IIAaroB PEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

[IpuMeHaATh mpocTelline NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CHCTEMBl IIPH PEIICHUH CTEPEOMETPHUIECCKUX
3a1aq

[IpuBOANTE IPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U

KN3HU, PACIIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[TpuMeHATh TOJTYYEHHBIE 3HAHUS Ha TMpaKTHKe: aHAJTU3UPOBATh
peasibHble CUTYyalldd M MPUMEHSTh W3YYEHHbIE MOHITHUS B IpoIecce
MOUCKA pelIeHUs] MaTeMaTh4ecku C(OpMyIUpPOBAHHON MPOOIEMBI,
MOJIETMPOBATh PEAbHBIE CUTYAllMH Ha SI3bIKE T€OMETPUH, UCCIIE0BATh

MOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM I'COMCTPUUCCKHUX MOHATUU U




TCOpPCM, arriapara aJIF€6pr, peuiaTh NPpakKTUICCKUC 3a/la4r, CBA3aHHBIC

C HAXOXXIACHUEM I'COMCTPHUICCKUX BEIINYHH

11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb TIOHSITUSIMU . [WTHHPAYECKAsT MIOBEPXHOCTb,
61 oOpa3zyolye NUIUHAPUIECKONW MMOBEPXHOCTH, LUIUHAP, KOHUYECKas
' MOBEPXHOCTh, OOpa3yromue KOHUYECKOW TMOBEPXHOCTH, KOHYC,
cepuueckas moBepXHOCTh
6.2 Pacrnio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOMYYEHUS TEI BpaIllCHUS
6.4 KnaccudunupoBars B3aUMHOE pacIoiioKeHUE CPephl U MIIOCKOCTH
OnepupoBarh NMOHITHSIMH: IIAPOBOW CETMEHT, OCHOBAHHWE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIaPOBOM CIIOM, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Berancnsate 00BEMBI W IUIOMIAIM TIOBEPXHOCTEH TeN BpalleHus,
' T€OMETPUUYECKUX Tell C MPUMEHEHHEM (PopmyT
OnepupoBarh MOHSATHUSMH: MHOTOTPAHHUK, BIHCAaHHBIM B cdepy u
6.7 ONMCaHHBIN OKOJO cdephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WM
TEJIO BpalleHUs
. BbluncnsTe COOTHOIIEHMSI MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00béMaMu MOJOOHBIX TEI
6.9 N3006paxaTh n3ydaemble GUTYpPHI OT PYKH U C IPUMEHEHHEM TPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (QUTYp: BHUJl CBEPXY, COOKY, CHH3Y; CTPOUTH CEUCHHsS TeJ
BpaIICHUS
W3Biiekath, MHTEPIPETUPOBATh U MPEOOPA30OBBHIBATHE MH(POPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYpax, MPEJCTaBICHHYIO Ha

yepTexkax U pucyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (pakThl 1Jis pEIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, MPEANONIaraloliuX HECKOJbKO IIAarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/IaHbl B ABHOU (opMme

6.13

OnepupoBarhb MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKMMH CBOMCTBAaMH OHM

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPAWHATHEI B ITPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAHUHATHEI BCKTOPA,
yrojia MEXKAY BCKTOpaMH, CKaJIpHOC IIPOU3BCACHHUEC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpAMH, CKAIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IIJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreiimme TIeOMETpUYECKHE 3aJadyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAHWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUH M
HaXO0XJIEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WiK alropuTMam,
NIPUMEHSAS.  M3BECTHBIE METOAbI IIPU  PELIEHUH  CTaHIApPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATh TPOCTEHINNE IPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

JKHU3HH, paCliO3HABATh MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATH TONy4EHHBIE 3HAHMS Ha MPAKTHKE: aHAIU3UPOBATh
peanbHbIe CUTYyallMM W NPUMEHSTh U3YyYEHHBIE IOHATUA B IIPOLECCE
MOMCKA pEUIeHUs] MaTeMaTH4eCKH COpPMYIUPOBAHHOW MPOOIEeMBI,
MOZICJIMPOBATh PEAJIbHBIE CUTYAL[UU Ha S3bIKE T€OMETPUHM, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUYECKUX IMOHATHNA U
TEopeM, amnnapara ajareopsl, perarb NpaKTHUECKUe 3a/1a4H, CBA3aHHBIE

C HAXOXXKACHUEM I'€COMCTPUICCKUX BEIINYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

I'eometpus

OCHOBHBIE TOHSITHS CTEPCOMETPHHU. Tqua, npsAMas, IJIOCKOCTb, ITPOCTPAHCTBO.
IlousTue 00 AKCHMOMAaTHYCCKOM MMOCTPOCHUHU CTCPCOMCTPUHU: AKCHOMBI

CTCPCOMETPUHU U CIICACTBUA U3 HUX

BzaumHoe pacmosnoxkeHue TpSIMBIX B MPOCTPAHCTBE: IepeceKaroluecs,
NapajuleJbHble W CKpelmuBaromuecs mnpsMble. [lapamienbHOCTE OPSIMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MapaJIENbHOCTh TPEX MPSAMBIX, NAPAICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YroJl MEXIy MpPSAMBIMA B TMPOCTPAHCTBE.
[TapannenpHOCTH IJTIOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuiensHbIX miockocted. [Ipocreiime mpocTpaHCTBEHHBIE (GUTYpHI  Ha

IUIOCKOCTHU: TETPadIp, KyO, apajuieNieuie/1, TOCTPOCHUE CEUCHHI

7.3

[TepieHAMKYASAPHOCTh TPSAMOM M IUIOCKOCTH: NEPHNEHIUKYJSIPHBIE MPSAMBIE B
MPOCTPAHCTBE, INPSMbIE NApaUICIbHbIE W MEPHEHAUKYISAPHBIE K IUIOCKOCTH,
MpU3HAK TEPHNEHIUKYISIPHOCTH NPSMOM M IUIOCKOCTH, TE€OpeMa O MpSAMOM
MEPIIEHAUKYISIPHON IIJIOCKOCTU. YTIIbI B MPOCTPAHCTBE: YrOJl MEXKAY NPAMOU U
IJIOCKOCTBIO, JBYIPAHHBIM  YroJl, JIMHEWHBIM yrojdl JABYIPAHHOTO  yrija.
[IeprieHAMKYSAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT TIPSAMOM JI0 TIIIOCKOCTH, TIPOSKITHS (PUTYPHI HA TIIOCKOCTH. [leprneHuKynsipHOCTh
IUIOCKOCTEM: MPU3HAK NEPNEHIUKYJISPHOCTH JIBYX IUIOCKOCTEN. Teopema o TpExX

MEPIEHIUKYISIPAX

7.4

IloHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHl MHOIOI'PDAHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrosbHas
NpU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, IpsIMasi U HAKJIOHHAs IPU3MBbI, OOKOBasi U
MTOJTHAS ITOBEPXHOCTh IIPU3MBL. [Tapantenenurnen, MIPSIMOYT OJIbHBIN
napajuiejienume] U ero coucrea. Ilupamupa: n-yronpHas nupamuna, TpaHd U
OCHOBaHUE MHUpaMubl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMUbI, PABUIbHAS U

yceuéHHas NuUpaMujaa. OJIEMEHTbl HNpu3Mbl M nupamuisl. [IpaBuiibHbIE




7.5

7.6

1.7

MHOT'OTPaHHUKHU: MOHATHE MPABWIBHOIO MHOIOTPaHHUKA, IIpaBUJIbHAS IPU3Ma U
IIpaBWIbHAs NUPAaMUJA, IIPaBWIbHAs TPEYroJIbHAs NUPAMHUIA W ITPABUJIBHBIN
terpassp, KyO. IIpencraBieHue O NpPaBWIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AO0ACKasAp U UKOCASAPYIruc Ceuenus IIPU3MBbI U ITMPaMU/JIbI

CI/IMMCTpI/IH B IPOCTpPaHCTBE: CHMMETPUA OTHOCUTCIIBPHO TOYKH, HpHMOﬁ,
IIJIOCKOCTH. ONEMEHTBI CUMMCTPUU B nupaMujaax, napajjicjcnmiicax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbluuciienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJNHOH MOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBON MOBEPXHOCTH NMPSAMOM Ipu3Msbl. [ omaas 00koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH NPABUIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAIAU

yceuénHoii nupamubl. [Tostie 06 06bpéme. OOBEM MUPaMUIBI, TPU3MBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBC. CooTHoOIICHUS MCXKAY IUIOIaAAMU

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEIT

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

Hunuaapudeckass MOBEPXHOCTh, 00pa3ylolIve HWIMHIPUYECKONH IMOBEPXHOCTH,
OCh UWIMHAPUYECKOM moBepxHOCTH. LlunuHap: ocHoBaHuss U OoKoBas

MOBEPXHOCTh, 00pa3yrolas U 0Ch, IIIOMIA b OOKOBOI U MOJIHOM MOBEPXHOCTH

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIMe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOMAAb OOKOBOW M TIONHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yromiue U BbICOTa, OCHOBaHMS U OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, IMaMeTp, IUIOIIalb HOBEpXHOCTH ceprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cepe, MmiIomaib

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUIIMHAPA U KOHYCa

6.5

KomOunanuu Ten BpalieHHs W MHOTOTPaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

[Tonsitne 06 06béMe. OcHOBHBIE CBOMCTBAa 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Tapajuiesienumena u cieactsus u3 He€. OOBEM IWIMHIpA,

koHyca. O0BEM mapa u miomanb cepsl




[MomoOuble Tema B mpocTpaHcTBe. COOTHONIICHHS MEXKAY — IUIOIMIAIIMU

6.7 MOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISIPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILNHY), CEUEHUs LIapa
Bekrop Ha miockoctd u B mpocTpaHcTBe. ClIOKEHUE U BBHIYMTAHHE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpssMoyrosbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BeKTOpa.
6.10 [Ipocreitine 3amaum B KOOpJAMHATaX. Yrojl Mexay Bekropamu. CkalsspHOe

IMPON3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHONH NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Brnanenue meromamMu J0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (GpopMynupoBaTh W ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKCcMoMa, Teopema, CIIEJICTBUE, CBOWCTBO, MPH3HAK, JIOKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bopMyIHPOBKH; IIPUMEHSATH UX; YMEHHE
dbopMyIHpoBaTh 00paTHOE © TPOTHUBOIMOJIOKHOE YTBEPXKICHHE,
IPUBOJUTL TIPUMEPbl M KOHTPIPUMEPBI, HCIIOIB30BAaTh METOJ
MaTeMaTUYECKON MHYKIIUU; TPOBOIUTH JIOKA3aTEeIbHBIC PACCYKICHUS
npu pClICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
pacCyXJCHHI; yMEHHE OIEPUPOBATH TOHSATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallMy HaJl MHOKCCTBaAMH; YMCHHUEC HCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpoOLECCOB " SIBJICHUH U Inpu pCIICHUHU 3a/lad, B TOM 4YHUCJIC U3 APYTHUX
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBIA3HBII
rpad, nepeBo, LHKJI, Tpad Ha IJIOCKOCTH; YMEHHME 3a/JaBaTh U
OTMHCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIB30BaTh rpadbl MpH

pelieHuu 3aaa4

YMeHne onepupoBaTh MOHATHAMM: HATYpPaJIbHOE YHUCIIO, LIEJI0E YHCIIO,
CTEIEHb C LEJIBIM II0Ka3aTeleM, KOPEHb HATYpalIbHOM CTENEHH, CTEIICHb
C palMOHAJIBHBIM  IIOKa3aTejleM, CTENEeHb C JICHCTBUTEIIBHBIM
IoKaszaTejeM, JIorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
IIPOU3BOJIBHOIO 4YKCJIA, OCTATOK 10 MOAYJII0, PalMOHAIBHOE YHUCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN;, YMEHHME HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTEeNh U HaUMEHbIIEee
of1iee KpaTHOE, aAITOpUT™M EBKIIMAA npu pereHny 3a/1a4; 3HaKOMCTBO
C Ppa3IMYHBIMU TO3UIUOHHBIMM CHUCTEMaMH CYHUCIICHMS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO

CTENEeHsMH U JorapudmMamu, mpeoOpazoBaHus APOOHO-pPAITMOHATBHBIX




BBIpQ)KEHUI; YMEHHE ONEepUPOBATh MOHATUAMHU: MOCIEI0BATEIBHOCTD,
apuMeTHyuecKas ~ IPOTPeccHs,  TEOMETPUYECKas  MPOTPECCHs,
O0eckoHeuyHO yOBIBaolasi TreoMeTpuYecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OIEpPUPOBaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO0, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEHT KOMILJIEKCHOTO 4Hcia, ¢popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reomerpudeckasi, TPUTOHOMETpHUYECKass M aiureOpamyeckas); yMeTh
MPOU3BOIUTH aApUPMETHUECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMHU;
NPUBOIUTH  NPUMEPHl  UCIIOJIB30BAHUS  KOMIUIEKCHBIX — YHCEIL
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHu€e onepupoBaTh NOHATUAMU: pallMOHAIbHBIEC, UPPALMOHAIILHEIE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUYIECKHEe, TPUTOHOMETPUIECKHE
YpaBHEHUS M HEPABEHCTBA, WX CHUCTEMBbI, YMEHUE OIEPUPOBATH
MOHATHUSIMH: TOXKJIECTBO, TOKJECTBEHHOE IPpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpPAaBHCHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YyMEHHME pellaTh ypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YpPaBHEHUsl, HEPABEHCTBA W CHCTEMBI C IIapaMEeTpPOM; IIPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS PEILICHUS MATEMaTHYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00J1acTe HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb
(GyHKIMH, SKCTpEMYM (YHKIMH, HauOOoJIbllIee U HAaUMEHbIIIEE 3HAUCHHUSI
(GYyHKIMHM Ha TPOMEXKYTKE, HempepblBHAs (DYHKIMS, aCHUMIITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas MPOU3BOAHAs (YHKIUH,
reoMeTpUUecKuil 1 pU3NUECKHil CMBIC TPOU3BOAHOM, TepBooOpa3Has,
onpeAeNéHHbI HHTErpajl; YMEHHE HaxOJIuTh acCUMITOTHI Ipadukxa
(GyHKIMU; yMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIO3UIMH (PYHKIHH, HAXOIUTh ypaBHEHUE KacaTelbHOMN
K rpaduKy GyHKIHU; YMEHHE HaXOIUTh MIPOU3BOIHBIEC JIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCHOJIb30BaTh MPOU3BOJHYIO JUISI UCCIIEIOBAHUS
GbyHKIMH, HAXOUTh HAMOOJbIINE U HAUMEHBIINE 3HaYeHUs (PYHKIIHI;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTEMaTUUICCKOT O aHAIN3a; IPUMCHSATD IMIPOU3BOAHYIO JJISI HAXOXIACHUS




HaWJIy4dllero pELICHHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHYECKUX U (PU3NYECKUX 3a/1a4ax; HaXOAUTh IUIOMAIN U 00BEMBI
¢Gury ¢ nmoMomp0 UHTErpaia; NPUBOAUTH PUMEPHI MATEMAaTHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUIN

VYMeHue onepupoBaTh NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMsA, KOMIO3ULUS (QYHKIMNA, TUHEHHas (YHKUIUS, KBaJpaTHIHAS
byHKUMsA, — panMoHadbHas — (QYHKOMSA, — CTeNeHHas  (QYHKIHS,
TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKUIMHU, TOKa3aTelabHass W Jorapupmuueckas (QyHKOUM; yMeHHe
CTpOUTH TpadUKN U3yYEHHBIX (DYHKIHA, BBIMOIHATH peoOpa3oBaHus
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh Tpa(UKH JUIsl U3y4EHHUs [TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hOpMyJamMH 3aBHCUMOCTH
MEXy BETMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIMIA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33aJa4 ¢ IapaMeTpaMu; U300paxarb
Ha KOOPJAWHATHOM INIOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHM,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/1a4M Pa3HbIX TUIOB (B TOM 4YMCIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABUKEHUE, pabOTy, CTOMMOCTb TOBAapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS TMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI II0 YCIIOBUIO 3a/a4, MCCIEI0BATH IMOJYYCHHOE PELICHUE U
OLICHMBATh MPaBJONOJIOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTYyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUS,
YpPaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBUIO 3a/ayH,
HCCIEA0BAaTh IIOCTPOECHHBIE MOJENM C HCIIOIb30BAHMEM alapara

anreOpbl, UHTEPIPETUPOBATH MOJTYUEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSAMHU: cpelHee apudMeTHuecKoe,
MearaHa, HauOoJblllee ¥ HaMMEHbIee 3HAaUeHUs, pa3Max, AUCIepCcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa,; yMEHHE MW3BIIEKATh,
MHTEPIPETUPOBaTh MH(OPMAIINIO, TPEICTABICHHYIO B TabiIulax, Ha
uarpammax, rpadukax, oTpakarollyto CBOWCTBA peallbHBIX MPOLIECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIUI U
auarpamm; HCCIEI0BaTh CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCIE C

MpUMEHEHHEM TIpa@UyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




rpa(bnquKH ncCciacaoBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIIBIO

JyarpamMm paccerBaHUS U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHSATUSIMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYalHOTO COOBITHS, yYMEHHUE BBIUYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(GOpMyIIBI CIOXKEHUS U YMHOXXECHUS BEPOSTHOCTEH, POpMYTy TOTHOM
BepoATHOCTH, ¢opmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(OpMyIIbI; OIICHWBATh BEPOSATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEepUPOBATh TMOHATHSIMH: ClydyailHash BeJIMYMHA, paclpeaeicHue
BEpPOSITHOCTEH, MAaTEMaTHUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BeNWYMHBI, (YHKIUU paclpefeNieHus Hu
IJIOTHOCTA  PaBHOMEPHOTO,  TOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHuii; yMeHHWE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeiesieHuid AJis peleHus 3aa4; 3HAKOMCTBO C MOHATHSIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIICOBAHUI; YMEHHE
MPUBOJAUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUIX; YMEHHE OINEpPUpPOBATh
MOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YHUCJIO COYETAHUM, YUCIIO
nepecTaHoBok; OnHOM HploTOHA; yMeHHE MPUMEHATh KOMOMHATOPHBIE
(hakThl M pacCyX ACHUS U1l PEIICHUS 3a/1a4; OLICHUBATh BEPOSTHOCTH
pEabHBIX  COOBITUH; COCTAaBJSITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA YyIia, IUIOCKUM yrodi,
JNBYTPAHHBIA yroJ, TPEXTPAHHBIM YroJl, CKPEIIHUBAKOLIUECS IpPsMBIE,
MapaJuIeIbHOCTD U MEPIEHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy MPSAMBIMHU, YroJI MEXAY HMPSMON M IUIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a7ad HM3y4YeHHble (DaKThl U TEOPEMbl IIAHUMETPHUH;
YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHU M

BCJIMYMH, PCIIATh CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHIAMU: IOk GUTYpbl, 00bEM QUTYPHI,
MHOT'OI'PaHHHK, IPaBUJIbHBII MHOIOI'PaHHUK, CEUCHHE MHOTOTPaHHHUKA,

KyO, mapaiienenurnesn, npu3Ma, nupamuia, Gpurypa m HOBEPXHOCThH
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BpallIeHUs, IUIUHIP, KOHYC, IIap, cdepa, Mmiomaab cepsl, mIomaab
MOBEPXHOCTH MHUPAMUIbI, MPHU3MBI, KOHYCa, IIWIMHIPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO apajulelIeUIea, TUpaMUbl, IPU3MBI, LWIAH]PA,
KOHYCa, 11apa, pa3BépTKa OBEPXHOCTH, CEYEHHUSI KOHYCa U LIWIMH]PA,
MapajuleJIbHbIE OCU WM OCHOBAaHHUIO, CEYECHHE Iapa, IIOCKOCTD,
Kacaromasicss ceppl, LHUIUHAPA, KOHYCa; YMEHHE CTPOHUTH CEUCHUE
MHOTOTpaHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHUs, B TOM 4YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA TI'E€OMETPUYECKHX (Uryp,
CaMOCTOSITENIbHO (OPMYIUPOBATH ONpEAeNieHUsT U3ydaeMbIX (uryp,
BBIJIBUTaTh THUIIOTE3Bl O CBOMCTBAX M IIPU3HAKAX TI'€OMETPUYECKUX
¢uryp, 0OOCHOBBIBATH WM OINPOBEpPrarb HX; yMEHHE MPOBOAUTH
kimaccuukanuioo (GuUryp TO pa3nMYHBIM PU3HAKAM, BBIIOIHATH

HeO6XOI[I/IMBIe JAOINIOJIHUTCIIbHBIC ITIOCTPOCHHA

YMeHue omepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
napajuIebHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIC U MOJIOOHBIC (PUTYPHI, B TOM YUCIIEC B TIPHUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUUECKHUE OTHOIIECHHUS
MPU PEUICHUM 33J]1a9; HAXOJUTh T€OMETPHYCCKHE BEITUYMHBI (IJTMHA,
yroi, IJol@aab, 00bEM) MPU pPElIeHUH 3a7ad U3 JPYTUX YUeOHBIX
MIPEIMETOB U M3 PEATBHOM KU3HH, YMEHUE BBIYHUCIIATH TEOMETPUICCKUE
BEJTMYMHBI (JJTMHA, YTOJ, IJIOMaAb, 00BEM, TUIONIA[b MOBEPXHOCTH),
WCIIOJIBE3YSl M3YYCHHBIE (DOPMYIIBI U METOMBI, B TOM YHCIIEC: IDIOIIATh
MOBEPXHOCTU MUPAMHUJIBI, IPU3MBI, KOHYCA, IMIIMHAPA, TUIOIMaAb Chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaijieNienuIiesa, MUPaMuIbl, TPU3MBI,
IWIMHIpPA, KOHYyCa, Iapa; YMEHHE HaXOAWTh OTHOIIeHHE O0BEMOB

MOJI00HBIX QUTyp
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VYMeHme OIICpHUPOBATH IIOHATUAMU: IpsAMOYTOJIbHAA cucremMa
KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEICHIE BEKTOPA Ha YHCIIO, Pa3lIOKEHHE BEKTOPa IO
0asucy, CKaqspHOE NPOM3BEICHUE, BEKTOPHOE IPOHM3BEICHHE, YTOJ
MCKIY BCKTOpaMH; YMCHUEC HCII0JBb30BATh BeKTOpHBII\/'I u
KOOPJIMHATHBI METOJ Ul PELICHUS T€OMETPUYECKUX 3a/a4 M 3a/1a4

JIpYTUx y4eOHBIX MPEeIMETOB
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YMeHue BbIOMpaTh NOAXOAALIMA METOA s peLIeHHs 3ajay;
[IOHMMAaHHE 3HAYUMOCTH MAaTEMaTHUKU B HU3YYECHUU MPUPOJHBIX U
OOIIIECTBEHHBIX MPOLECCOB M SBICHUI; yYMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTHMKH B HMCKYCCTBE, YMEHHE IPHUBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




INEPEYEHD 2JIEMEHTOB COILEPKXAHUA, IIPOBEPAEMBIX HA EI'D
HO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Koxn

1 Uucna v BBIYUCICHUS

1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eIMMOCTH LEIbIX YUCEeT

1o Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JAECATHYHBIE JPOOM, TIPOLEHTEHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpooH

13 Apudmernueckuil KopeHb HaTypaJIbHOM creneHu. JleHcTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HaTypajbHON CTEIIEHU

14 Crenenp c¢ uensiM mnokaszarteneM. CTeneHb € palUMOHAIBHBIM IIOKa3aTeJIEM.
' CBoiicTBa cTeNIeHU

15 CHHyC, KOCHHYC M TaHI'€HC YHCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOI0 apryMeHTa

1.6 Jlorapudm uncna. JlecATHIHbIE U HATYpAJIbHBIC JIOTapH(PMBI

JleiictBuTenbHble YHuCIa. ApUPMETHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [TpuGnnxEHHbIE BBIYUCIICHNUS, IPAaBUIIa OKPYTIICHHS], TPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYMCIEHUN

1.8 ITpeoOpa3oBanue BoIpaxKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHMSI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppaumnoHnanbHble ypaBHEHUS

2.3 TpuronomeTpuueckue ypaBHEHHUs

2.4 [TokazarenbHble U IoTapuPMUUYECKIE YPaBHEHUS

2.5 Ienpie u 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA

2.6 HppannonaibHbie HEPAaBEHCTBA

2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckre HepaBeHCTBA

2.9 CucreMpl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMuU

2.11 Matpuia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaennTeslb MaTPULIbI




3 OyHKIUH U TpapuKH
31 @Oynkius, crnocods! 3axanus ¢yHkuuu. I'padux GyHkuuu. Bzaumao oOpaTHbIe
' dbynkuun. Y€rHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIMu
OOnacte ompenesneHuss U MHOXKECTBO 3HaueHMH ¢yHkumu. Hymu dyHxoum.
39 [IpomMexxyTKu  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.
' Maxkcumymbl 1 MUHUMYMbl (QyHKuuu. HaunGosbliee M HauMeHbllee 3HAYCHHE
(GyHKIMN Ha TPOMEXKYTKE
33 Crenennas ¢yHKUIMs C HaTypalbHBIM M LENbIM MokazateneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0 CTEIICHU
34 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnToTel TpadukoB QyHknuid. CpoicTBa  (QyHKIHIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH
3.8 Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyia CI0KHBIX POLEHTOB
4 Hauana maTremaTueckoro aHaimsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKIMNA
[IpumeneHne NpoM3BOJHON K HCCIENOBAaHUIO (PYHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHrne HanOosbIIero 1 HauMEeHbIIEro 3Ha4eHNus (PyHKIMHN Ha
OTpe3Ke
4.3 [TepBoobOpaznas. MuTerpan
5 MHosxecTBa 1 JIOTUKA
5.1 MHoXxecTBO, ornepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuk#
7.4 Tena u MOBEpXHOCTH BpAILICHUS




7.5 KoopauHaTs! 1 BEKTOPHI

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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