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npuka3zom no mkoJjie ot 18.08.2023 Ne 156)
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PaGouast mporpamMma paspaboTaHa Ha OCHOBE:

— @enepallbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTEeNbHOTO CTAaHAApTa OCHOBHOTO OOIIEro
00pa3zoBaHus, YTBEPKICHHOTO YTBEPKIECHHBIM MpukazoM Mwunnpocsemenus ot 31.05.2021
Neo 287 (nelicTByromast peJakius);

— @enepanbHOM  00pa30BaTENIPHOM  MPOTpaMMBl  OCHOBHOTO  OOmIEro  0Opa3oBaHUS,
yTBEpKJIeHHOU npuka3zom Munmnpocsetmenus ot 18.05.2023 Ne 370 (c u”3BMEHEHUSIMU ).

Yuebno-memoouueckuii komniexc:

1.

VYueOnuk. ['eomerpus: 7 — 9 k. / JI. C. Aranacsn, B. @. byry3os, C. b. Kanomies u ap.
— M.: IIpocemienue, 2023.

Kontponbsabie paboTsl mo reomerpun: 9 kinacc: k yueOHuky JI.C. AtanacsHa u ap.
«["eomerpus 7 — 9 knacee» / H.b. MenpaukoBa. — M.: U3natenscTBo «Ok3amen», 2019
Tectrer mo reomerpun: 9 knacc: k yueonuky JI.C. AranacsHa u ap. «['eomerpust 7 — 9
kiacce» / A.B. ®apkoB. — M.: U3narenscTBo «OK3ameny, 2019

Junaktuueckue Matepuaisl o reoMerpun: 9 kimace: k yueOnuky JI.C. AranacsiHa u ap.
«I"'eomerpust 7 — 9 kmacce» / H.b. MenpaukoBa, I'.A. 3axapoBa. — M.: U3marenbcTBO
«Ox3ameny, 2019

I'yceB B.A., Coopuuk 3anau no reomerpuu. 9 kiacc. K yueOnukam JI.C. ArtanacsHa,
A.B. Iloropenosa, B.A. I'yceBa. ®I'OC— M. : 3naTenbcTBO «IK3aMEH.

I'yces B.A., Mensnuk A.W. Jlunakruueckrue MaTepuaisl 1o reoMeTpuu s 7,8,9 kiacca.
— M.: IIpocBemnieHue.

bamasu O.H. I'eomerpust 7 — 9 kiacchl: 3aJ]Ja4u Ha TOTOBBIX YepTekax JJIsl TOATOTOBKHU K
OI'D u EI'D / D.H. banasu. — Poctos-Ha-Jlony: MU3narenscTBo «DEHUKCY.

Wzyuenue reomerpun B 7,8,9 Kiaccax: METOJ. PEeKOMEHIAIMH: KH. Ui yautens / - M.:
[Ipocsemienue.

3uB b.I'. 3amaun mo reomerpum s 7-11 xmaccoB / B.I'.3uB, B.M.Meiinep,
A.I'.baxTunckui. - M.: IIpocBemienue.

Dnexmponnvie 0bpazosamenbHble pecypcol:

DnekTpoHHbIE 00pa3oBaTeNbHBIE pecypchl K YyuyeOHMKaM B EjuHOM Kommekiuu
www.school-collection.edu.ru

http://mat.lseptember.ru Maremaruka: €XKEHEeICIbHOE y4e0HO-METOINYECKOE
npusioxenue Kk razere «IlepBoe ceHTIOPs».

http://www.uchportal.ru (yuurensckuii mopran);

www.edu.ru (caiitt MOuH P®);

www.school.edu.ru (Poccuiickuii 001ieo0pazoBaTebHBIN TOPTAN);

www.pedsovet.org (Bcepoccuiickuii MTHTepHET-TICICOBET);

www.fipi.ru (caiit ®enepaabHOro HHCTUTYTA MEAArOTHUECKUX H3MEPEHUH ),
www.math.ru (MaTepHeT-nogaepKa yuuTeaed MaTeMaTHKH );

http:// festival.1september.ru (decrtuBanp mnemarorndeckux uaed «OTKPBITHII YpOK»
(«ITepBoe ceHTSIOPsI»));

www.exponenta.ru (oGpa3oBaTenbHbIN MaTEMAaTHUECKUMA CaNT);

www.math.ru/lib (3mexTpoHHast MaTeMaTHUECKast OMOINOTEKA);
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e https://resh.edu.ru/ Poccuiickast Dnextponnas [lkona
e https://infourok.ru/

Pabouas mnporpamma cocrtaBieHa ¢ yuérom Paboueld mnporpammsl Bocnutanus MBOY
«Uepnononsckas CII» bemoropckoro paiiona Peciy6inuku Kpeim (ypoBeHb OCHOBHOTO OOIIETO
obpazoBanus) Ha 2025-2028 romapl, yrBepKaEHHOM nprkazoM oT 21.08.2025 Ne 207.

1. COAEP)KAHUE YYEBHOI'O IIPEJIMETA
Cunyc, KocuHyc, TaHTeHC yriioB oT 0 1o 180°. OcrosHoe TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIIbI IPUBEICHUS.
Pemienue TpeyroiabHUKOB. Teopema KOCUHYCOB U T€OpeMa CUHYCOB. PerieHre npakTHuecKux
3a]a4 C UCIOJIb30BaHUEM TEOPEMbI KOCUHYCOB I T€OPEMBI CHHYCOB.
[IpeoOpazoBanme moaobus. [TogoOue COOTBETCTBEHHBIX 3JIEMEHTOB.
Teopema o mpou3BeIeHUU OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEIECHNUN OTPE3KOB CEKYIIUX,
TEeopeMa O KBaJlpaTe KacaTeJIbHOM.
BexTop, 1rHa (MO1yJib) BEKTOpPA, COHAIIPABJIEHHBIE BEKTOPBI, MPOTHUBOIIOIOKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpALUU Haj
BEKTOpaMHU. Pa3znokeHne BeKTopa o JByM HEKOJUIMHEApHBIM BeKTopaM. KoopauHatsl BEKTOpa.
CkanspHoe Mpou3BeieHUE BEKTOPOB. IPUMEHEHUE JJIsl HaX0XACHUS JUIMH U YTJIOB.
JlexapTOBbI KOOP/IMHATHI HA TUIOCKOCTH. Y paBHEHUE MPSIMOU U OKPYKHOCTH B KOOPJWHATAX,
nepecedeHre OKpy>KHOCTEH U IpsIMbIX. MeTo] KOOpAUHAT U ero MpUMEHEHHE.
[TpaBusibHBIE MHOTOYTOJIBHUKH. [{Ha okpyxHOCTH. ['pasycHas u paguaHHas Mepa yria,
BBIUNCJIEHHME JUIMH OyT OKpykHOCTeH. Ilnomane kpyra, cekTopa, CerMeHTa.
JIBMKEHUS IIJIOCKOCTH M BHYTPEHHHUE CUMMETPUN QUTYp (3JIeMEHTapHbIE IPEICTABICHU).
[TapamienbHbIN IEPEHOC, TOBOPOT.

2. INTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

OcBoenne yueOHOro mpeamera «l'eomMeTpus» AOKHO oOecrieuyuBaTh JOCTH)KEHHE HAa YpPOBHE
OCHOBHOT'O 0011er0o 00pa30BaHus CIEIYIOMUX JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE  pe3yibTaThl OCBOEHHA IHporpamMmbl  ydeOHoro mpeamera «I['eomerpusi»
XapaKTEepU3YIOTCS:

Ilarprornyeckoe BoCIUTaHUE:

IPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M HACTOAILIEMY POCCUHCKONW MaTEMaTHKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTWKEHHUSIM POCCUMCKMX MAaTEMaTUKOB U POCCUNUCKOW MaTeMaTU4YeCKOU
IIKOJIBI, K UCIIOJIb30BaHMIO ATHX JIOCTHKEHUHN B IPYTUX HayKaX U MPUKIATHBIX chepax.
I'paxnaHckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OO0S3aHHOCTEH TpakJaHWHA M peaau3alMd ero Ipas,
IPEJCTaBICHUEM O MaTEeMaTUYeCKMX OCHOBaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SBJICHHM, TIPOILIENyp TpakKAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M TP.); TOTOBHOCTBIO K


https://resh.edu.ru/
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O00CYXXJIEHUIO ITHYECKUX MpOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HAayKH, OCO3HAHUCM BA)KHOCTU MOPAJIbHO-3THUYCCKUX MMPUHIUIIOB B ACATCIILHOCTHU y‘{éHOI‘O.
TpyaoBoe BocnuTaHue:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE€ B PEIICHUHM TMPAKTUYECKUX 3a7ad MaTeMaTHYeCcKOu
HAPaBIEHHOCTH, OCO3HAHUEM BAKHOCTH MATEMATHUYECKOTO 0O0pa30BaHUs Ha MPOTSHKEHUH BCel
YKU3HU JJI yCTIeUTHON MpodecCnoHaNbHOM 1eATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUIA;
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaIbHOW TPAaeKTOPUH OOpa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
JcTeTHYecKoe BOCIIUTAHME!

CHOCO6HOCTBIO K SMOLOHUOHAJIBHOMY U 3CTCTUUCCKOMY BOCHPUATUIO MATCMATHYCCKUX OGBGKTOB,
3a/1a4y, pEIICHUH, paCCYXJCHU, YMEHHIO BHIECTh MaTEeMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

LleHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTAaIlel B JAESITENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX IMpeACTaBiIeHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNIOBEKa, MPHUPOABI U O0OIIecTBa, NOHUMaHHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKOH MAeATeIbHOCTH, ATAaloB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHS HUBUJIM3AIMH; OBJIAJICHUEM SI3bIKOM MaTEMAaTHKU U MaTeMaTH4eCKON
KyJIbTypOH KaK CpEICTBOM IIO3HAHMS MHUPA; OBJIAJCHUEM MPOCTEUIIMMM HAaBBIKAMU
HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH.

®du3znyeckoe BoOCNHTAHHE, (OPMHPOBaHHE KYJIbTYPbl 3A0POBbSI W IMONMOHAIBLHOIO
Osaromosty4usi:

TOTOBHOCTBIO MPUMEHSATh MaTeMAaTUYECKHWE 3HAHUS B HMHTEPECAax CBOETO 370POBbs, BEICHUS
30poBOr0 o0pa3a >KM3HU (3I0POBOE MHUTAHKE, COATTAHCHPOBAHHBIN PEKHUM 3aHITHH M OT/bIXA,
perynsipHasi puznyeckasi akTHBHOCTH); C(hOPMUPOBAHHOCTHIO HaBbIKa PEQIICKCHUH, MPU3HAHHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ IpaBa JPYyroro 4eaoBeKa.

JK0JIOTHYECKOE BOCITUTAHUE:

OpHGHTaHHGﬁ Ha TMPUMCHCHHUC MATCMAaTUUYCCKHX 3HAHUHU IJi pCUHICHUA 3a1a4 B 06J'IaCTI/I
COXPAaHHOCTH 0pr>1<a}0meﬁ CpCAbl, IUIAHUPOBAHUA TIOCTYIIKOB M OIICHKH HX BO3MOXHBIX
MOCTIEACTBHIA ISl OKPY’KAIOLIEH Cpebl; 0CO3HAHWEM TI00aThbHOTO XapaKkTepa SKOJIOTHYECKHX
npoOJeM U myTeH uxX pereHus..

JInyHocTHEIE pe3yJbTaThl, o0ecreynBaroIue aaanTanuIo o0yuarouierocst K
H3MEHSAIIMMCS YCJI0BUAM COLMAJIBLHOI ¥ NPUPOIHON cpeabl:

— FOTOBHOCTHIO K JICWCTBUSAM B YCIOBUSX HEONPEIEIEHHOCTH, MOBBILICHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTHUECKYIO JEeSTeIbHOCTh, B TOM YHCJIE YMEHUE YYUTHCS y OPYrHX
J'IIO,Z[GI\/'I, HpI/IO6peTaTI> B COBMECTHOH JACATCIIbHOCTH HOBBIC 3HAHHSA, HABBIKM M KOMIICTCHIIUU U3
OIIBITA IPYTUX;

— HeO0OXOAMMOCThIO B ()OPMHPOBAHWM HOBBIX 3HAHWN, B TOM 4YHcJe (OPMYIHUPOBATH HJIEH,
IIOHATHUSA, THUIIOTC3bI 06 O6’beKTaX " SABJICHUAX, B TOM YUCIIC PAaHCC HC M3BCCTHBLIX, OCO3HABAThH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYaLUIO
KaK BbI30B, TPeOYIOIIMII KOHTpPMEp, KOPPEKTUPOBATh MPUHHUMAEMble DPELIEHUS WU JACUCTBHUS,
(dbopMynUpOBATh U OLIEHUBATH PUCKU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yibTaThl OCBOCHHS IPOTPaMMBI  y4eOHOTO mpeamera «Amnredpay
XapaKTEPU3YIOTCS ~ OBJIAJICHHUEM  VHUBEPCANbHbIMU  HO3ZHAGAMENbHLIMU  OCliCBUIMU,
VHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U VHUBEPCATbHLIMU PeZyIAmMUGHbIMU
OelicmeusmMu.

1) VYnuseepcanvnvie noznasamenvuvle Oeilicmeuss obecneuusaom @Gopmuposarue 0OA308blX
KOZHUMUBHBIX NPOYECCco8 00YyUarwuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCarowe2o Mupd;
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHuu pabomams ¢ uHgopmayuetr).

ba3oBrble JJornyeckue 1eHCTBHUA:

— BBIABIATH U XapaKTepU30BaTh CYLIECTBEHHbIE TMPU3HAKK MaTeMaTHYECKHMX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXIy MOHATHUSAMHU; (GOPMYIUPOBATH  OMNpEACNICHUs IOHSITUM;
YCTaHABIIMBATh CYIIECTBEHHbIN MNpHU3HAK KiIaccu(UKAIMM, OCHOBaHMUS HJsi 0000IIeHUus Hu
CpaBHEHUs, KPUTEPUU ITPOBOJMMOI0 aHAJIN3A;

— BOCIPUHHMATh, (OPMYIHPOBATH M TPeOoOPa30BbIBATH CYXKIEHHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIE, €TUHUYHBIC, YACTHBIC U 00ILUE; YCIOBHBIE;

— BBUBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TNPOTHUBOpeuns: B (hakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX; MpeanaraTb KPUTEPUU IS BBIABICHHA
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

— Jle7aTh BBIBOJBI C HCHOJb30BAaHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUeHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

— pa30uparh OOKa3aTelnbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHWM (IpsiMble U OT MPOTUBHOIO),
IPOBOAUTH  CAMOCTOSITENIbHO  HECIIOKHBIE  JIOKa3aTelbCTBA  MaTeMaTHYecKux  (DaKToB,
BBICTPAWBaTh AapryMEHTAIUIO, TPHUBOJUTH MPUMEPbl M KOHTPHIPUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

— BbIOMpaTh crnocol pemeHus yueOHOH 3a1a4yn (CpaBHUBATh HECKOJIBKO BAPHAHTOB pEIICHUS,
BBIOMpATh HanOOJIee MOIXOASIIHNHI ¢ YIETOM CaMOCTOSITEIBHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBareLCKUeE AeiiCTBHA:

— HCIIOB30BaTh BOMPOCHI KAaK HMCCIEIOBATEIHCKU WHCTPYMEHT TO3HAHUS, (HOpPMYIUPOBATh
BOIPOCHI, (UKCUPYIOIIHE MTPOTHBOPEUHE, MPOOIEMY, CAMOCTOATEIILHO YCTaHABIMBATh HCKOMOE
U JJaHHOE, OpPMUPOBATh TUIIOTE3Y, ApI'YMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

—_— HpOBOI[I/ITB II0 CaMOCTOATCIIBHO COCTaBHGHHOMy nnaHy HGCHO)KHBIﬁ E)KCHepI/IMeHT,
HEOOJBIIOE HCCIEIOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MAaTeMaTH4ecKoro OOBeKTa,
3aBUCHUMOCTEN 00BEKTOB MEXITY COOOIA;

— CaMOCTOSITENHHO (HOPMYIHUPOBATH OOOOIIEHUS] W BHIBOJABI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, MCCIICIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJYUYEHHBIX PE3YyIbTaTOB, BHIBOJIOB U
000011IeHNI;

— MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, @ TAKKE BBIJIBUTATH MPEIIOIOKEHUS O €T0
pa3BI/ITI/II/I B HOBBIX YCJIOBI/IHX.

Pabora ¢ nnopmanmeii:



— BBISBJIATh HEIOCTATOYHOCTh M H3OBITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOIUMBIX JJIsS
pelIeHns 3a1a4H;

— BBIOWpATh, AHANU3UPOBATH, CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH HH(MOPMAIIHIO
Pa3TUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;

— BbIOMpaTh QopMy TpencTaBicHHs HHPOpPMAMM W WILTIOCTPUPOBATH pEIlaeMbIe 3a/aud
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMY;

— OIICHMBAaTh HAAEKHOCTh MHPOPMAIUU IO KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBlE Oelicmguss o0becneuusaom coopmuposaHHocms
COYUATLHBIX HABBIKOG 0OYYAIOUUXCSL.

OO0mennue:

— BOCIIPUHUMATh U (POPMYIHPOBATH CYKIACHUS B COOTBETCTBHU C YCIOBUSMH H IIEISIMU
OOIIEHHS; SCHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3PCHHS B YCTHBIX W HMHCHMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHHWS 10 XOAy pEIICHHWS 3a1adyd, KOMMEHTHPOBATh IIOJyYCHHBIN
pe3ynbTart;

— B X0Jle OOCYXJIEHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl, MPOOJIEMBI,
pemaemMoi 3a/1a4M, BBICKAa3bIBaTh MJICH, HAllEJICHHbIE HA MOMCK PEIIEHUs; COMOCTABISATh CBOU
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHApYKUBATh pa3iMyhe M CXOJCTBO
NO3HLIMI; B KOPPEKTHOU (hopme (popMyTupoBaTh pa3HOIIIACHs, CBOM BO3PAKECHHUS;

— TPENCTaBIATH PE3yAbTaThl PEIICHHWS 33/a4d, SKCHEPHUMEHTa, WCCIEAOBAHUSA, IPOCKTA;
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 337ad  HpPE3EHTAUH U
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBO:

— MOHUMATh W HUCIOIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYaTbHOW pabOThI mpH
pelIeHnn y4eOHBIX MaTeMaTHYECKUX 3a/1a4;

— TpPUHUMATH IIeJIb COBMECTHOM MAESITENhHOCTH, IUIAHUPOBATH OPraHU3alMI0 COBMECTHOM
paboThl, pactipeiensaTh BUI padoT, JOrOBapUBATHCS, 00CYKIaTh MPOLIECC U Pe3yabTaT padoThI,
000011aTh MHEHUS HECKOJIBKHUX JIIOIEH;

— YyYacTBOBaTh B TPYIIOBBIX (GopMax paboThl (0OCYXIEeHHS, OOMEH MHEHUSIMH, MO3TOBBIE
ITYPMBI | JIp.);

— BBINOJIHATH CBOIO YacTh PabOTHl U KOOPAMHHPOBATH CBOM JACWUCTBUA C IPYTMMH UJI€HAMHU
KOMAaH/Ibl;

— OIICHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIHIA MPOIYKT IO KPUTEPHUIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBHSI.

3) Vuusepcanvuvie pezynamuenwvie oOeticmeus odOecneyugarom @opmuposaHue CcmbiCI08bIX
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszanms:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJTOPUTM pelIeHHs 3a1aud (MM ero 4acTh), BHIOMpPATh
crnoco0 pemeHUst ¢ Y4€TOM MMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C yU€TOM HOBOM MH(OpMAIIHH.



CaMOKOHTPOJIb:

— BJaJIETh CII0OCOOAMU CaMOTIPOBEPKHU, CAMOKOHTPOJISI IPOIIecca U pe3yiibTaTa peleHus
MaTeMaTHUYeCKOM 3aJ1auH;

— INPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

— OLEHUBATb COOTBETCTBUE pE3yJbTaTa NEATEIbHOCTU ITOCTABICHHOW LEIU U YCIOBHSM,
OOBSCHATh NPUUYUHBI JOCTHKEHHS WJIM HEAOCTUKEHUS LI€IH, HAXOAUTh OIINOKY, 1aBaTh OLIEHKY
nproOpPETEHHOMY OTIBITY.

IIpeaMeTHbIe pe3yabTaTbhl OCBOCHHUS IPOTpaMMbl Y4eOHOrO Kypca K KOHIly oOyueHHs B 9
KJ1acce

3HaTh TPUTOHOMETPUYECKHE (DYHKIUH OCTPBHIX YIJIOB, HAXOAUTh C UX MOMOIIBIO pPa3INYHbIE
JIEMEHTBl  MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEIIEHUE MPSIMOYTOJbHBIX TPEYTOJbHUKOBY).
HaxonuTh (C MOMOIIBIO KAJIBKYJISATOPA) AJTMHBI U YIIIBI JUIsl HETAOJIMYHBIX 3HAUYCHUH.

[Tonp3oBaTbess opMysnaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKJIECTBOM
JUISL HAXOKIEHMSI COOTHOIIEHUH MEX1y TPUTOHOMETPUYECKUMH BEIMYMHAMM.

Hcnonb30BaTh TEOpeMbl CHHYCOB M KOCHHYCOB JUIsl HAXOXKJIEHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYroJIbHUKA, IPUMEHSATh UX JUIsl PEIICHUS] TEOMETPUUYECKUX 3a/1a4.

Bnaners moHATHsMH TpeoOpa3oBaHUS MOJOOMUS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJ00HBIX
¢uryp. Ilonb3oBaTbcsi CBOMCTBAMHU MOAOOMST NMPOU3BOJIBHBIX (QUTYP, YMETh BBIYUCIATH JAJIUHBI
Y HaXOJUTh YIJIbl y MOJOOHBIX (PUTYp. IPUMEHATh CBOWCTBA NOJOOMS B MPAKTUUYECKUX 3a/1a4yax.
YMeTb NpUBOAUTE MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOLIEM MUDE.

[Tosmp30BaTbcAd TEOpEMaMH O IPOU3BEINCHUM OTPE3KOB XOpH, O IPOU3BEIECHUU OTPE3KOB
CEKYILHUX, O KBapaTe KacaTeIbHOM.

[Tonp30BaTbcss  BEKTOpaMH, HOHHMMAaThb HMX T'€OMETPHYECKUH U (U3MYECKHI CMBbICT,
OPUMEHATh WX B PEUICHUHM T'€OMETPHUYECKUX U (pusmueckux 3amad. [IpuMeHSTH cKanspHOe
IIPOU3BEICHUE BEKTOPOB AJIs1 HAXOXACHUS JUIMH U YIJIOB.

Ilonb30BaTbcs METOOOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B  PELICHUHU
TEOMETPUYECKHX U MPAKTUYECKUX 3a/1a4.

Bnaners NOHATHAMM IPaBUJIBHOIO MHOTOYIOJBHHUKA, IUIMHBI OKDPY)KHOCTH, [UIMHBI JIyTH
OKPY’KHOCTH M PaJMaHHON MEPBHI YIJla, YMETh BBIUYUCIIATH ILIOIAAb KPYTra U €ro 4acTel.

HaxomuTe ocn (MM LEHTpPBI) CUMMETPUM (UTYp, TNPUMEHSTH JBHKEHUS IIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[IpuMeHsTh NOJydyEHHBbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MATEMAaTHYECKHE MOAEIU JUIs
3aja4 peaqbHON KU3HU U POBOJUTH COOTBETCTBYIOIINE BHIYUCICHHUS C TPUMEHEHUEM TTOA00HS
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONIB3YSCh, I71€ HEOOX0IUMO, KAIBKYIATOPOM).

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEIMETA

Ne ni/m Ha3Banue pa3ziaesia i TeMbl KosnuyecTBo DJIeKTPOHHO-
yacoB/KP oOpa3oBaTe/ibHbIE
pecypchbl
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n/n BO 10 IUIaHy 1no
4acoB dakry
BekTopbl - 124.

1. TlonsTue BexTopa. PaBeHCTBO BEKTOPOB 02. 09.25.

5 OTkagpIBaHUE BEKTOPA OT JAHHOW TOUYKH. 05. 09.25.
Pemenue 3anau.

3 CymMma nByx BekTOpOB. [IpaBmiio TpeyroiapHuUKa. 1 09. 09.25.

" CyMMa HECKOJIBKHX BEKTOPOB.
4 3aKOHBI CII0KEeHUS! BEKTOpOB. [IpaBuio 1 12. 09.25.
' | mapajuieniorpaMMa. BelunTaHue BEKTOPOB.

5 [IpousBenenne BekTopa Ha uucio. [Ipumenenue 1 16. 09.25.
BEKTOPOB K PEIICHHUIO 3a/1a4.

6. Paznosxenue BekTopa 1o IByM HEKOJUTMHEAPHBIM 1 19.09.25.
BEKTOpaM.
Koopaunatsl BekTopa. 23.09.25.
Koopaunats! BekTopa. Pemenue 3amay. 26.09.25.

9 CBs13p MEXIy KOOpAMHATAMH BEKTOpa U KOOPAUHATAMH 30.09.25.
ero HaJana v KOHIA.

10. VYron mexay Bektopamu. CkansipHOe mpousBeneHne 1 03.10.25.
BEKTOPOB.

11 [IpumeHeHue cKaasipHOTO MPOU3BEICHUS BEKTOPOB 1 07.10.25.
K pPEIICHHUIO 3a/1a4.

12. Kountpoasnas padora Nel "Bekrtopsi" 1 10. 10.25.

JexapToBbI KOOPAMHATHI HA MJIOCKOCTH - 104.

Ananuz konmponvrou pabomul Nel. JIeKapTOBBI 1 14.10.25.

13. xoopauHATHI TOYEK HA MIOCKOCTH. [IpocTeimme
3aJlayM B KOOpIMHATAaX.

14, [Ipocreiimue 3agaun B KOOpAUHATAX. 1 17.10.25.
CamocrosiTenbHas paboTa.

15, VYpaBHeHHE TUHUH Ha TUIOCKOCTH. Y paBHEHHE 1 21.10.25
OKPY>KHOCTH.

16. VYpaBHeHue okpyKHOCTH. Perenue 3amad. 24. 10.25.

17. VYpaBHeHHE HpPSIMOH. 07.11.25.

18, Koopzu:IHaTH TOYCK MEPECEUCHUS OKPYKHOCTH U 11. 11.25.
npsiMoi

19, Meroa KOOpAMHAT IIPU PELLIEHUHU '€OMETPUIECKUX 1 14.11.25.
Y TIPAKTHYECKUX 3a7a4

20. CkansipHO€ MPOM3BEICHUE B KOOPAMHATAX. 18. 11.25.

21. CsaoiicTBa CKaJsIpHOTO MpoM3BeAeHus. Pemenne 21.11.25.




3aaaq.

29 KontpoabHas padora Ne2 " lekapToBbI 1 25.11.25.

KOOP/JAUHATHI HA IUIOCKOCTH "

Tpuronomerpus. TeopeMbl KOCHHYCOB U CHHYCOB.
Pemenne TpeyrojibHuKOB - 164.

Omnpenenenre TPUTOHOMETPUUECKUX (PYHKITHI 1 28.11.25
23.  yraos ot 0° no 180°. CuHyc, KOCUHYC, TAaHTEHC,

KOTaHT'€HC.

OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. 1 28. 11.25.
o @opMyiisl npuBefeHuss. opMyIIbl 1

BBIYMCIICHHUS] KOOPAUHAT TOYKH. Y TIIOBOM

KOd(pPUIMEeHT mpsAMOii.
25 Teopema o momaau TpeyrojabHuka. Pemienue 1 02.12.25.

3ajau.
26. Teopema KOCHHYCOB. 1 05. 12.25.
27. Teopema kocuHycoB. Pemienue 3amad. 1 09. 12.25.
28. Teopema kocuHycoB. CamocTosiTeIpHas padboTa. 1 12.12.25.
29. Teopema CUHYCOB. 1 16. 12.25.
30. Teopema cunycoB. Pemenue 3amay. 1 19. 12.25.
31. Teopema cunycoB. CamocTosiTenbHas padboTa. 23.12.25.
3 HaxoxaeHue JUIMH CTOPOH U BEIWYUH YIJIOB 1 26.12.25.

TPEYroJbHUKOB
33.  Pemienue TpeyrosbHIKOB 1 30. 12.25.
34. PenieHue TpEeyroJbHUKOB 1 13.01.26
35.  PemieHue TpeyroibHUKOB 1 16. 01.26
36. PenieHue TpeyroJbHUKOB 1 20.01.26
37 [TpakTrueckoe MPUMEHEHHE TEOPEM CHHYCOB U 1 23.01.26

KOCHHYCOB
38, KontpoabHas padora Ne3 '"Pemenune 1 27.01.26

TPeyroJibHUKOB'"

IIpaBujibHBIE MHOTOYTOJILHUKH. [[JIMHA OKPYKHOCTH M MJIOIIAAbL KPYyra.
Beruncienue miiomaaei - 8u.

39 IIpaBriIbHBIE MHOTOYTOJIBHUKH, BBIYMCIEHUE UX 1 30. 01.26
" DJIEMEHTOB
OKpy>XHOCTbB, OITMCAHHASI OKOJIO MPABUIILHOTO 1 03.02.26
40. wmHoroyrojgpHuKa. OKpy>KHOCTb, BIIMCAHHAS B
NPaBUWIBHBIII MHOTOYTOJIbHUK.
41 @opMyIbl 4J1 BBIYUCIEHUS TUIOIAAU IpaBuiabHoro | 1 06. 02.26

MHOTOYT'OJIbHUKA, €r0 CTOPOHBI U pajnyca
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BIIMCAaHHOW OKPY’KHOCTH.

42. Pemenue 3aga4. CamocTosATeNbHAs padoTa. 10. 02.26

43, Yucno . Jlnuna okpyxHOCTH. J{muHa 1yru 13. 02.26
OKPY>KHOCTH.

44. Panuannas mepa yria. [lnomane kpyra. 17.02.26

45. Tlmomanp Kpyra, CEKTOpa, CErMEHTa 20. 02.26

46. Pemenue 3agau. CamocTosATenbHAs padoTa. 24, 02.26

JBU:KeHMS MJIOCKOCTH - 64.

47 OTtobpaxenue miockocT Ha cebs1. [TonsTHe 0 1 27.02.26
JBYKEHUH TIOCKOCTH

48. TlapamienbHbI IEpeHOC, TOBOPOT 1 03.03.26

49. Tlonstue cummeTpun GUryp. 1 06.03.26

50. Pemenue 3agau. CamoctosiTensHas padora. 1 10. 03.26

51. IlpuMeHeHHEe MBMKEHHM MPU PEIICHUH 3a71a4 1 13. 03.26
KountpoabHas pa6ora Ned4 nmo remam: 1 17. 03.26

52. "IlpaBujiabHbIe MHOTOYT0JIbHHKH. OKPY:KHOCTb.

JIBu:xeHust mjaockocTu"

IIpeoopa3zoBanue monodusi. MeTpruieckue COOTHOILIEHHS B OKPYKHOCTH - 104.

53.

[TonsiTre o mpeobpazoBaHUU MTOAOOHS.
[Ipencrasnenue o nogoOHBIX purypax. [TonoOHbIe
MHOTOYTOJIEHUKHU.

1

24. 03.26

54,

CoOOTBETCTBEHHBIC AIIEMEHTHI MMOJOOHBIX PUTYD.
TeopeMsl 0 TepuMeTpax M TUIOIMAISIX TOJ00HBIX
MHOTOYTOJIEHUKOB.

27.03.26

55.

Pemenue 3amga4 o NepuMETpax U miomansax
HOI[O6HI)IX MHOTI'OYI'OJIbHUKOB.

07.04.26

56.

Teopema 0 IPOU3BEIEHUU OTPE3KOB XOPJ, TEOPEMA
0 IIPOU3BEACHUH OTPE3KOB CEKYLIUX, TEOPEMA O
KBaJpare KacaTeJIbHOU

10. 04.26

S7.

Teopema 0 Ipou3BeIeHNN OTPE3KOB XOP, TEOPEMA
0 IIPOU3BEACHUH OTPE3KOB CEKYLIHUX, TEOPEMA O
KBaJpare KacaTeJIbHOU

14.04.26

58.

Teopema o mpousBeIeHUN OTPE3KOB XOPJI, TEOpeMa
0 MPOMU3BEACHUH OTPE3KOB CEKYIIHNX, TEOpEeMa O
KBaJlpaTe KacaTeIbHOU

17.04.26

59.

IIpuMeHeHHe TeOpEM B PELLIEHUH I€OMETPUUECKUX
3a1a4

21.04.26

60.

IIpuMeHeHHEe TeOpEM B PELLICHUH I€OMETPUUECKUX
3a1a4

24.04.26
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61 IIpumeHeHnEe TEOPEM B PELIEHUH T€OMETPUUECKHUX 1 28. 04.26
" 3amau
KounTtpoabHas pa6ora Ne5 no teme: 1 08.05.26
62. "Ilpeodpa3zoBanme moxodusi. MeTpuueckue
COOTHOLICHUS] B OKPYKHOCTH"
IloBTOpEHUE, 00001LIEHUE,CUCTEMATU3ALMS 3HAHUM - 74.
[ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3 AL 1 12. 05.26
63. 3HaHWil. M3MepeHne reoMeTpUYECKUX BETUIHH.
TpeyroabHUKH
[ToBTOpeHue, 06001IeHNEe, CUCTEMATH3AIUS 1 15. 05.26
64. 3nanwmii. [lapannenbHblie U MEPHIEHIUKYISIPHBIC
psIMbIE
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1 19. 05.26
65.  3Hanuil. OKpyKHOCTH U KpyT. [ 'eomeTpuueckue
MOCTPOCHHUS. YTIIBI B OKPYKHOCTH
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1 22.05.26
66. suHanwmii. Teopema [Tudaropa. [Tnomann
reoMeTpHUecKux huryp.
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH 1 22.05.26
67. 3Hanuil. Tpuronomerpuyeckrue (yHKIIHH.
Brnucanueie 1 OmMcaHHBIE OKPYXHOCTH.
68. HroroBasi KOHTpOJIbHasi padoTa Ne6. 1 19. 05.26
69 AHanu3 KOHTPOJIbHOM paboThl PaboTa Haj 1 26. 05.26
" ommOKaMu.
[TpoBepsiembie TpeOOBaHUS K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0Opa3oBaTensHOM mporpaMmsl (9 Kiace)
Kon [TpoBepsieMbie TpeIMETHBIE PE3YIbTAThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs
pe3ynbrara
1 Yucnia ¥ BEIYHUCIEHUS
11 CpaBHHBATh U yIOPSAI0YNBATH PAIMOHATBLHBIC M UPPAIIMOHAIBHBIC YHCIIA
BreimonaaTe  apudMeTnyeckue IEHCTBUS C pallMOHAIBHBIMH YHCIIAMH,
1.2 coueTasl yCTHbIE W THCHMEHHBIC MPHEMBI, BBIMOIHITH BBIUYUCICHUS C
HMPpAMOHATILHBIMU YU CIIAMA
13 Haxonute 3HaueHus creneHed ¢ uenbnvin MOKa3aTeJsiIMA M KOPHEH,
BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUIA
14 OxpyrisTh JOEHCTBUTENBHBIC YHCIA, BBIMOJIHATh MPUKHIKY pe3yiIbTara

BBIYMCIICHH, OLIEHKY YMCJIOBBIX BBIPAKEHUN
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YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemrate nuHelHbIE W KBAaApATHBIE YPABHEHUsS, YPaBHEHHUs, CBOJAIIMECA K
HUM, [IPOCTENIINE APOOHO-PALIMOHATbHbIE YPAaBHEHHUS

2.2

Pemate cucteMsl IByX JIMHEWHBIX YPaBHEHUU C JBYMs IIEPEMEHHBIMU U
CHUCTEMBI [BYX YypPaBHEHUH, B KOTOPBIX OIHO YPABHCHHE HE SBIIACTCS
JINHENHBIM

2.3

Pemate TekcTOBBIE 3amaun  anreOpanyecKHM CIOCOOOM C TIOMOIIBIO
COCTABJICHMS YPaBHEHUs WM CHCTEMbl JBYX YPaBHEHHH C JBYMs
TIePEeMEHHBIMU

2.4

[IpoBOaUTH MpOCTEUIIINE UCCIIECIOBAHUSL YPABHEHUN U CHCTEM ypaBHEHUM,
B TOM YHCIIe C TPUMEHEHHEM TpadUUecKuX MpeICTaBICHU (Hampumep,
YCTaHABIIMBATh, UMEET JIM YpaBHEHHUE WJIM CHCTEMa ypaBHEHUU pellleHus,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemate nuHeiHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPAaBEHCTBA, M300pakaTh
pElICHNE HEPaBEHCTB Ha YHCIOBOM IPSAMOW, 3alMCHIBATh DPEIIECHUE C
IIOMOUIbIO0 CUMBOJIOB

2.6

Pemate cucrteMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJPaTHOE HEPABEHCTBO, M300pakaTh PEIIEHUE CUCTEMBI
HEPABEHCTB HA YHKCIOBOM MpsSMOM, 3alUCHIBATh PELICHUE C MOMOILbIO
CHUMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA MPHU PELICHUH PA3IMYHBIX 33]a4

OyHKIUU

3.1

Pacno3znaBath (QyHKIMM W3Y4YeHHBIX BUIOB. [loKkaszbIBaTh cXxeMaTHYECKH
pacroyio’keHre Ha KOOPAMHATHOM MIOCKOCTH TpadukoB GyHKUUN BHIA: Y

k
=kx,y=kx +b, ¥ Z;, y = ax? + bx + ¢ B 3aBHCHMOCTH OT 3HAYEHHI

KO3 PHUIHUEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIUN

3.2

Iloka3sIiBaTh CXeMaTHUECKU PACIIOJIOKCHUC Ha KOOpI[I/IHaTHOI\/'I IIJIOCKOCTH

rpaduKoB QyHKIUI BUga Y = Jx , ¥ = |X| 1 onuchIBaTh CBOWCTBA (PYHKLIUI

3.3

Ctpouth 1 M300paxarb CXeMaTH4ECKU IpauKu KBaJIPATUIHBIX (DYHKITHIA,
OIMCHIBATH CBOIMCTBA KBaIPAaTUUHBIX (YHKIUII 110 UX Tpadukam

3.4

PacnoznaBate kBazpaTHuHyi0 GQYHKIOUIO 10 ¢opmyie, NPUBOAUTH
OpUMEPbl  KBAJApPaTUYHBIX (DYHKIMA W3 peasbHOM JKU3HHU, (PHU3HUKH,
r€OMETPUH

Apudmerndeckas 1 reOMETpUIecKast Iporpeccuu

4.1

Pacrio3naBath apuMETHUECKYI0O M TEOMETPUYECKYIO MPOTPECCUU TMpH
Pa3HBIX crioco0ax 3aaaHus

4.2

BbINONHATE  BBIUMCIIEHMS C MCIOJAB30BaHMEM (OpMyd Nn-TO YJE€Ha
apu(METHYECKOW M TE€OMETPHUYECKOW NpOrpeccuif, CyMMbI MHEpPBBIX N
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YJICHOB

4.3

N3o0paxkaTh 4iI€HBI MOCIEIOBATEIHPHOCTH TOYKAMU HAa KOOPJIWHATHON
IUIOCKOCTH

4.4

Pemarp 3amaun, cBsi3aHHBIC C YMCIOBBIMH MOCIEIOBATEIILHOCTSIMH, B TOM
YHCcie 3aaud U3 PeajbHON JKM3HU (C WCIOIB30BaHUEM KAIBKYISATOPA,
U (QPOBBIX TEXHOJIOTHH)

BeposiTHOCTB U cTaTuCTHKA

5.1

W3Bnekatb U mpeoOpa3oBbIBaTh HH(OpMaNMi0, TPEICTABICHHYIO B
pa3NMYHBIX HWCTOYHWUKAX B BUAE TaONWI, Jguarpamm, rpaguKoB,
MIPE/ICTaBIIATh IaHHbIE B BUJIE TaOIUI], TUarpamm, rpagukoB

5.2

Pemrate 3amaum opraHM30BaHHBIM TEpeOOPOM BapHaHTOB, a TaKkKe C
HUCITIOJIB30BaHUEM KOM6HHaTOpHBIX IpaBHuII 1 MCTOJ0B

5.3

Hcmons30BaTh ONHCATEIbHBIC XAPAKTCPUCTUKU IS MACCUBOB YHCJIOBBIX
JaHHBIX, B TOM YHUCJIC CPCAHNEC 3HAYCHUA U MEPBI paCCCUBAHUA

5.4

HaxoauTe 4acTOThl 3HA4eHUH M YACTOTBI COOBITHS, B TOM 4YHCIE
MOJIB3YSICh PE3y/IbTaTaMM MTPOBEACHHBIX H3MEPEHHI U HAOII0IeHUH

5.5

HaxoauTp BeposITHOCTH CiTydaiiHBIX COOBITUI B M3yYCHHBIX OIBITAX, B TOM
qycJIe B OINBITaX C PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHSIMHU, B
CepUsiX UCIBITAHUN J10 IIEPBOIO yCIeXa, B CEpUsAX UCHbITaHUN bepHyiu

5.6

HNMers mnpencraBieHue O CIIy4aiHOM BEJIMYMHE U O PACIPEACICHUHU
BEPOATHOCTEM

5.7

Nmetn MNpEaACTaBJICHHUEC O 3aKOHC OOIBIINX YHCET KaK O MMPOABJICHUHA
3aKOHOMEPHOCTH B CIyYailHOW M3MEHYHBOCTH U O POJIM 3aKOHA OOJIBIINX
qHceN B IPUPOJIe U OOIIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUYECKUE (YHKIIMM OCTPHIX YIJIOB, HAXOOUTh C HUX
IIOMOILBIO  Pa3IMYHbIE 3JEMEHThl  MPSIMOYrOJIbHOIO  TPEYrojbHHUKA
("pemeHre TPSAMOYTONBHBIX TPeyrosbHUKOB"). HaxomuTh (C MOMOIIBIO
KaJIbKYJIATOPA) JIMHBI U YIJIbI Ul HETaONMYHBIX 3HAYCHUH

6.2

[Tonb3oBarbes bopmynamu IIpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM JUISI HAXOXJIEHHUSI COOTHOILIECHUMN
MEX1y TPUTOHOMETPUUYECKUMU BEIMYUHAMU

6.3

Hcnonb30BaTe TEOpeMbl CHHYCOB UM KOCHHYCOB JJIsi HaXOXKJICHHS
pa3NUYHBIX DJIEMEHTOB TpeyrojbHUKa (''peuieHne TpeyroJbHUKOB'"),
INPUMEHSATh UX NPHU PELICHUH F€OMETPUUECKUX 3a1a4

6.4

Bnamerr moHsATHAMH TnpeoOpazoBaHHMS MOJOOHMS, COOTBETCTBEHHBIX
3JIeMEHTOB TMOA0OHbIX ¢uryp. Ilomb3oBaThCcst CBOMCTBaMU MOAOOUS
MPOU3BOJILHBIX (UTYpP, YMETh BBIYUCIATH JJIUHBI U HAXOAHWTh YIJIBI Y
nonoOubx Quryp. IlpuMeHsATH CBOICTBa MOAOOMS B TPAKTHUECKUX
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3aa4ax. YMeTh MPUBOJIUTH NMPUMEPHI MOJOOHBIX GUTYP B OKPYXKAIOLIEM
MHUpe

6.5

[Tonb30oBaTbecst TeopeMaMu O MPOMU3BEIECHUU OTPE3KOB  XOpA, O
MIPOM3BEICHNN OTPE3KOB CEKYIIUX, O KBaJlpaTe KacaTelbHOU

6.6

[Tonp30BaThbCsl BEKTOpaMH, MMOHUMATh UX T€OMETPUUYECKUN M (HU3UIECKUI
CMBICJI, TPUMCHATH UX B PCHICHUU T'COMCTPUUCCKUX U (1)I/I3I/I‘-I€CKI/IX 3ajJad.
[IpuMeHsTh cKaNsipHOE MPOU3BEIECHUE BEKTOPOB ISl HAXOXKACHUS UIUH U
YIJI0B

6.7

ITons30BaThCA MCTOJOM KOOpJAWHAT Ha IINIOCKOCTH, INPHMCHATH €ro B
PCIICHUU T'COMCTPUYICCKUX U MMPAKTUICCKUX 3ada1

6.8

Bnaners noOHATUSAMHU IPaBHUIIBHOIO MHOTOYTI'OJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JYyTd OKPYXHOCTH M PaJMaHHOW MEphl yIila, YMETh BBIYUCIIATH
iouaab Kpyra M ero vacted. IIpuMeHsSTh NONydeHHbIE YMEHHS B
MIPAKTUYECKUX 3a/1a4ax

6.9

HaxomuTth ocu winM UEHTPbl CUMMETPUH (QUTYp, IPUMEHSATH JBUKCHHUS
MJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

HpI/IMeH}ITB MOJIYYCHHBIC 3HAHUA Ha MMPAKTHUKE - CTPOUTH MATCMATHYCCKUC
MOJIENIA JUTsl 33724 PEANbHOW JKU3HH M TPOBOJUTH COOTBETCTBYIOIIHE
BBIUUCIICHUS C MIPUMEHEHHEM MOJ00US M TPUTOHOMETPHUECKUX (DYHKITHIA
(TONB3yYACh, Te HEOOX0IUMO, KATbKYISATOPOM)

Tabmauua 11.9

[IpoBepsieMble 3eMeHTHI cofepxkanus (9 kiacc)

Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

Yucna ¥ BEIUMCIIEHUS

11

PanmonanpHple YMCTa, WpPpAlMOHATBHBIE YHCIA, KOHEYHBIE M OCCKOHEYHBIC
JeCATUYHbIE Tpodu

1.2

MHOXeCTBO JEHCTBUTENBHBIX YUCENl, ICHCTBUTEIbHbIC YHCIa Kak OECKOHEYHbIE
JecATUYHbIe 1poOu. B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEKAY MHOXKECTBOM
JEHUCTBUTENBHBIX YUCEN U KOOPAMHATHOMN mpsiMoil. CpaBHEHUE 1€HCTBUTEIBHBIX
qucel

1.3

Apudmerndeckue TUCTBUS C ACUCTBUTEILHBIMHI YUCIAMU

1.4

W3mepenus, npulmmkeHus, olueHku. Pa3mepbl 00BEKTOB OKpYKAIOIIEro MHpa,
JUTUTENIFHOCTh TPOILIECCOB B OKpyXkaromeMm wmupe. llpubnmkeHHoe 3HavYeHUe
BEJIMYMHBI, TOYHOCTh NpuoOmmkenus. Oxpyrinenue uucen. [Ipukuaka u oleHka
pe3yAbTaTOB BBIUMCICHUN

YpaBHEHHUs U HEpABEHCTBA

2.1

YpaBHEHHUs C OQHOW ITIEPEMEHHON
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2.2

Jluneitnoe ypaBHeHue. Pemenue ypaBHEeHUM, CBOJAIINXCS K TUHEUHBIM

2.3 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIIUXCS K KBaAPATHBIM

24 BI/IKBaI[pUaTHOC ypaBHeHue. [Ipumepsl penieHus ypaBHEHUM TPEThEU U YETBEPTOU
CTETCHEH Pa3IoKEHHEM Ha MHOKUTEIH

2.5 Pemenue npoOHO-paninoHaIbHBIX YpaBHEHUH

2.6 Cucremsbl ypaBHEHUH

2.7 VYpaBHeHHE ¢ IBYMS TIEPEMEHHBIMH U €T0 Tpaduk

2.8 Pemenue cucrem AByX JIMHEHHBIX YPABHEHUN C IByMs IEPEMEHHBIMU

29 PemeHVI/Ie CHUCTEM [IByX YpaBHEHHH, OJTHO M3 KOTOPBIX JMHEWHOE, a APYroe -
BTOPOM CTETIEHU

2.10 |I'paduueckas nvHTEpHpETAMS CUCTEMBI YPAaBHEHH C IBYMsI TEPEMEHHBIMHU

211 Pemenne TekCTOBBIX 33714 aNreOpandecKuM CriocoOoM

2.12  |YwmcrnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 | Pemenue nuHEHHBIX HEPABEHCTB C OJHOM MMEPEMEHHON

2.14 | Pemenue cucteM TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOU

2.15 |KBagparnbie HepaBeHCTBA

216 I'padmueckass uHTEprpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C ABYMS
MIePEeMEHHBIMU

3 OyHKIIUA

31 KBagparnunas ¢yHknus, ee rpaduk W cBoicTBa. [lapaGosa, KOOpAMHATHI
BEPILIMHBI TapaldoIbl, OCb CHMMETPUH MapadoIbl

3.2 I'paduku pynkuumii y = kx, y = kx + b u ux cBoiictsa

3.3  |T'papuxu pynkumii Y = oY x> 1 uX cBoiicTBa

3.4 I'paduku Qynkiuit Y = Jx , ¥ = |X| 1 ux cBoiicTBa

4 YucnoBble OCIE10BATEIBHOCTH

41 OmpeneneHne M CrocoObl 3a7aHUsl YMCIOBBIX TOCIEAOBATEIILHOCTEH. 3amaHue
MOCTIeIOBATEIbHOCTH PEKYPPEHTHOM (popmMymoii u popmyInoitl n-ro dieHa

492 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apupMETHYECKON
MIPOrPECCUU, CYMMBI MIEPBBIX N YWIEHOB

43 I'eomerpuueckass mnporpeccus. DPopMysnbl N-TO YJE€HA T'€OMETPUUYECKOM

IIPOrPECCUH, CYMMBI IIEPBBIX N YICHOB
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N3o0pakenne wieHOB apu(METHUYECKOM ¢ TeOMETPHYECKOW MpOTpeccuit

4.4 . N .
TOYKaMU Ha KOOPJAMHATHOU MJIOCKOCTH. JIMHEWHBIN U 3KCIIOHEHIIUATIBHBIN pOCT
4.5 Cno’kHbIE TPOLIEHTHI
5} BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenue naHHBIX B BUJAE TaOJHII, Juarpamm, rpagukoB, UHTEPIPETALINS
5.1 JNaHHBIX. UTeHHWE W TMOCTPOCHHE TaONUIl, AuarpaMMm, rpa@uKkoB MO pPeaTbHBIM
JAaHHBIM
5.2 [TepecTanoBku u pakTopuan
5.3 CoueraHus U 4UCIO COUETaAHUI
5.4 Tpeyronbuauk [Tackans. Pemenne 3aaa4d ¢ CMoib30BaHUEM KOMOMHATOPUKH
55 I'eomerpuueckass BeposTHOCTh. CaydaliHBI BBIOOpP TOYKHM U3 (QUTYpHI Ha
' IIJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTHU
5.6 Hcneiranue. Ycenex u Heynauya. Cepus UCIBITAHUN 0 IEPBOIO ycrexa
57 Cepus wucneiTannii bepuymnu. BeposTHOCTH COOBITHH B CEpUU HCIIBITAHUHN
' bepuymn
5.8 CrnyuaiiHas BeIMYMHA U paclpee/IeHUe BEPOSTHOCTEN
59 Maremaruueckoe oxujgaHue u gucnepcus. [lpumepsl MaTeMaTHYECKOro
' OKUJaHHS KaK TEOPETUUECKOTr0 CPETHEr0 3HAUCHUS BEIMYMHBI
510 MaremaTuyeckoe OXUJIaHUE M JUCIEPCHUsl CIIy4YalHOW BEJIMYMHBI '4HCIIO
' YCIEXOB B cepuu ucnelranuii bepuymm"
511 [TonstTre o 3akoHe OONBIIMX 4YHcen. V3MepeHHe BepOSTHOCTEH C TOMOIIBIO
' yacToT. Poib 1 3HaueHue 3akoHa OOJIBIINX YHCE B IPUPOJIE U 00IIeCTBE
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanreic yrioB ot 0 o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXAeCTBO. DOPMYJIbI IPUBEICHUS
Pemienue tpeyronbHuKoB. TeopeMa KOCHHYCOB M T€OpeMa CHHYCOB. PelieHne
6.2 MPaKTUYECKUX 3aJa4 C UCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne mogodwms. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeaeHUN OTPE3KOB XOP[, TEOPEMBI O IMPOU3BEIECHUN OTPE3KOB
' CEKYILUX, TEOpPEMa O KBaJpaTe KacaTeJIbHOU
BekTop, nnmuHa (MOyb) BEKTOpA, COHAMPABICHHBIE BEKTOPHI, TPOTHUBOTIOIOKHO
6.5 HalpaBlIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' omepauuu HajJ BeKTopamu. Pa3ziokeHue BeKTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopnunatsl BekTopa. CkanspHOe HMpPOU3BEIECHUE BEKTOPOB, MPUMEHEHUE IS
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HaXOXICHUA IJIMH U YI'TIOB

JlekapTOBBl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHUS MPAMOM M OKPY>KHOCTH B

6.7 KOOpJMHATaX, MEePeceUYeHUE OKPYKHOCTEH U MpsSMbIX. MeToa KOOPAWHAT U €ro
IPUMEHEHHE
6.8 [TpaBunIBEHBIE MHOTOYTOJIBHUKH

6.9 Jlnuna okpyxkHocTU. ['panycHas u panuaHHas Mepa yIJia, BBIYACICHUE JJIUH J1yT

OKPY>KHOCTEH

6.10 |[Imomanp kpyra, ceKTOopa, CErMEHTa

6.11

JIBU>KeHHsI TUIOCKOCTM M BHYTPEHHHE CHUMMETpuu Guryp (dIeMeHTapHbIe
npeacrasienus). [lapamnensusiii nepenoc. [loBopor

146.9. Jlns mpoBeAeHUs OCHOBHOTO TOCYAapCTBEHHOTO 2K3aMEHa 10 MaTeMaTHke (maee -

OI'D mo Maremaruke) MCHOJIB3YeTCsl MepedyeHb (KoAuQuKaTtop) MpoBepseMBbIX TpPeOOBaHUHU K

pe3yabTataM OCBOCHHUSI OCHOBHOW 00pa30BaTeNbHOW TMPOTPaMMBI  OCHOBHOTO  OOIIETO
00pa30BaHUs U HIEMEHTOB COACPIKAHUSI.

Tabmauua 11.10

[TpoBepsiembie Ha OI'D o Marematuke TpeOOBaHUS

K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl

OCHOBHOTO 00I1IeT0 00pa3oBaHMs

Kon
IPOBEPSEMOTO
TpeOoBaHUS

[TpoBepsieMble TpeOOBaHUS K IPEIMETHBIM pE3yabTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEILHON MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHMs
Ha ocHoBe OI'OC

1

YMeHue onepupoBarh MOHATUAMU: MHOXKECTBO, IIOJIMHOXKECTBO, Ollepaluu
Ha/Jl MHOXECTBaMH; YMEHHE ONEpUPOBaTh MOHATUAMM: Ipad, CBA3HBIN
rpad, AepeBO, IHKI, MPUMEHATh HUX IPH pEIIeHUH 33134, yMEHHE
UCMOJIb30BaTh IpaUuecKoe NPEACTABICHUE MHOMKECTB JJs ONUCAHMS
peanbHBIX MPOLECCOB U SIBICHUH, IPU PELICHUHU 3aa4 U3 APYTUX y4eOHBIX
IIPEIMETOB

YMeHue omnepupoBaTh MOHATHSIMH: OIpeAeTeHHe, aKCHOMa, Teopema,
JI0OKa3aTelIbCTBO; yYMEHHE  paclo3HaBaTb HUCTUHHBIE W  JIOKHbBIE
BBICKA3bIBAHUS, MPUBOAUTH NPUMEPhl W KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAHUS U OTPHUIIAHUS BBHICKA3bIBAHUI

YMeHune omnepupoBaTh TMOHSATHSAMHU: HATypajlbHOE YHCIIO, MPOCTOE |
COCTaBHOE YHCJIO, JITUMOCTh HAaTYPAJIbHBIX YHCEN, MPU3HAKU JCTUMOCTH,
1[eJI0€ YMCII0, MOJYJb YHCIa, OOBIKHOBEHHAS! IPO0b U NECATUYHAS IPOOb,
CTaHJAPTHBIA BHJ YMCIIA, PAIIMOHAILHOE YHCIIO, UPPAIMOHATIBLHOE YHCIIO,
apu(pMETHYECKUI KBaJpaTHBI KOPEHb; YMEHHE BBINOJIHATH JEHCTBUA C
YUCJIAaMH, CPAaBHHMBATh W YIOPSAJOYMBATH YMCIIA, TIPEACTABIATH YMCIa Ha
KOOPJIUHATHON MPSMOM, OKPYIJISITh YHCA; YMEHHE AeNaTh MPUKUAKY U
OIICHKY pe3yJIbTaTa BEIYUCICHHUI
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VYMeHue onepupoBaTh HOHSATHAMH: CTEHNEHb C LENbIM ITOKa3aTeleM,
apu(METHYECKUI KBaJIpaTHBIH KOpPEHb, MHOTOYICH, airedpanveckas
Ipo0b, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATYypalbHOW CTENEHH OOJIbIIe
€IMHUIIB; YMEHHE BBINOIHATH PacdyeTsl Mo (opmynam, mpeodpa3zoBaHus
[EeNBIX, APOOHO-PALMOHATIBHBIX BBIPAKECHUH W BBIPAKEHUH C KOPHSIMH,
pasiokeHue MHOTOWJICHa Ha MHOXKUTEINU, B TOM YHUCIIE C UCTIOIb30BAHUEM
(dbopMy pa3HOCTH KBaJPaTOB U KBAJpaTa CyMMBI U Pa3HOCTH

YMeHHne onepupoBaTh MOHATHSAMHU: YHCIOBOE PAaBEHCTBO, YpPaBHEHHE C
OJIHOM NEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHHE pellaTh JHMHEWHble W KBaJpaTHbIE YpaBHEHHS, JIpOOHO-
palMoHaJIbHBIE YpPaBHEHUS C OJHOM IIE€PEMEHHOH, CHUCTEMBI JIBYX
JIMHEMHBIX ypaBHEHWM, JIMHEHHBbIE HEPAaBEHCTBA M HUX CHCTEMBI,
KBaJpaTHbIC U APOOHO-PAIIMOHATBHBIE HEPABEHCTBA C OJHON NEPEMEHHOI,
B TOM 4YMCJIE€ NIPU PELICHUHU 3a/1a4 U3 APYIUX MPEIMETOB U MPAKTUYECKUX
3a/1a4; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO MPSAMYI0 M KOOPAMHATHYIO
IJIOCKOCTH JJIs1 N300pakeHUs pellieHni ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne omepupoBaTh MOHATUSAMH: GYHKIOMS, Tpapuk (QyHKIUH, HYIU
(GYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, MPOMEXKYTKH BO3pPACTAHMS,
yObIBaHUsI, HauOONbIIEC W HAaWMEHbBINEE 3HAYCHHS (DYHKIMH; yMEHUE
OTEPUPOBATh TOHATUSMU: TMpsAMasi MPOMOPIHOHATBHOCT, JIHMHEHHAS
byHKIMsA, KBagpaTU4Has QYHKIOHUS, OOpaTHas MPOMOPIHOHAIBLHOCTD,
napabosna, runepoosia; yMeHue CTpouTh rpaduku GpyHKIUH, HCIIOIB30BaTh
rpaduKy Ui ONpEIeNICHHs] CBOWCTB MPOIIECCOB W 3aBUCHUMOCTEH, LIS
pelieHus 3aga4 W3 JPYTUX Y4eOHBIX TPEIMETOB W pealbHOU KHU3HHU;
YMEHHUE BBIpaXKaTh (hopMysiaMH 3aBUCUMOCTH MEKIY BETMIHMHAMHU

Ymenue OTIepUPOBAThH MOHSTHSIMHU: MOCJIEZI0BATEIbHOCTb,
apudmeTnyeckas U reoMeTpudecKas MPOTrPecCHH; YMEHHE HCIIOJIb30BaTh
CBOMCTBA MOCJIEIOBATEILHOCTEHN, (OPMYIIBI CYMMBI M OOIIETO YjeHa MpH
pelIeHNH 3a/a4y, B TOM YHCIE 337ad U3 APYruX y4yeOHBIX MPEIMETOB U
peanbHOU KU3HU

YMeHue pemnarh 3aa4d Pa3HbIX TUIOB (B TOM YHUCIE HA MPOIEHTHI, JOIU
U 4acTH, IBH)KEHUE, paboTy, IEHYy TOBapPOB U CTOUMOCTH MOKYIIOK U YCIIYT,
HAJIOTH, 3aJauyd W3 O0O0JacTH YNpaBleHUS JHYHBIMH H CEMEHHBIMH
(¢buHaHCaMM); YMEHUE COCTABIIATH BBIPAXKECHUSI, YpaBHEHHUsI, HEPAaBEHCTBA U
CUCTEMBbI 1O YCJOBHUIO 3aJauM, HCCIIEIOBaTh IOJIYYEHHOE pEIICHHE U
OILICHUBATH MPABAONOI0OHOCTH MOTYYCHHBIX PE3YIbTATOB

YMeHne onepupoBaTh MOHATUSAME: (UTYpa, TOUKA, OTPE3OK, MpsiMast, JTyd,
JIOMaHasi, YroJ, MHOTOYIOJbHHMK, TPEYrOJbHUK, pPaBHOOEAPEHHBIN U
PaBHOCTOPOHHHI TPEYTOJILHUKH, MPSMOYTOJILHBINA TPEYTOJbHHUK, MEIHaHa,
OuccekTpuca 51 BBICOTA TpEyroJjIbHUKA, YETBIPEX YT OJIbHUK,
napajiesiorpaMM, — poM0O,  TPSIMOYTOJBHHMK,  KBajpaT,  Tpamelws;
OKPYXHOCTb, KpPYT, KacaTeibHas; 3HAKOMCTBO C TIIPOCTPaHCTBEHHBIMH
durypamu; yMeHHE pemiaTh 3agadd, B TOM YHCJIE W3 TIOBCEIHEBHOM
JKM3HH, Ha HAXOXKIACHUC TICOMCTPUYCCKUX BCIWYUH C IMPUMCHCHUCM
M3y4YEHHBIX CBOUCTB (UTYp U (PaKTOB

10

YMeHue onepupoBaTh IMOHATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
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TPEYrOJbHUKOB; MapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX, YrOJ
MEXIY TPSIMBIMHU, TEPHECHANKYSAP, HAKIOHHAS, MPOCKIHS, I0A00ue
¢buryp, momoOHbIE TPEYroJbHUKH, CUMMETpPUS OTHOCUTENILHO TOYKH H
IpsMOi; yMEHHE pacro3HaBaTh paBEHCTBO, CHUMMETPHUIO M Tojo0ue
¢buryp, napamieabHOCTh U NEPHEHANKYISIPHOCTh MPSMBIX B OKPYKaIOILIEM
MUpe

11

YMeHue ornepupoBaTh MOHATUSMU: JJIMHA, PACCTOSIHUE, YroJl (BeITW4YuHa
yrJia, CHHYC M KOCHHYC YTJIa TPEYTroIbHUKA), TIJI0MAh; YMEHUE OIICHUBATh
pa3Mepsl TPEeIMETOB U OOBEKTOB B OKPYXKAIOUIEeM MHpPE; YMEHUE
MPUMEHATHh (OPMYJIBI MEpUMETpa M IUIOIIAId MHOTOYTOJIbHUKOB, JJTUHBI
OKPY>KHOCTH u TIOIIA AN Kpyra, o0beMa  TPSIMOYTOJIBHOTO
napasuiesienuIena; YMEHHE MPUMEHSTh MIPU3HAKHU paBeHCTBa
TPEYTrOJIbHUKOB, TEOPEMY O CYMME VYIJIOB TPEYrOJIbHUKA, TEOpPEMY
[Tudaropa, TpuroHOMEeTpUUECKUE COOTHOIICHUS IJIi BBIYUCICHUS JIJTUH,
pacCTOSAHUH, TIJIOIIAAEH

12

YMmenue u3zo0pakaThb IMiockue (GuUrypel M HUX ~ KOMOHMHALUW,
NPOCTPAaHCTBEHHbIE (UTYpBl OT PYKH, C TIOMOIIBIO YEPTEXKHBIX
MHCTPYMEHTOB M JJIGKTPOHHBIX  CPEJACTB IO TEKCTOBOMY WM
CHMBOJIBHOMY OIFICAaHHIO

13

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYrOJbHAs CHUCTEMa KOOpMHAT;
KOOpJAMHATBl TOUKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpA HA
YHCIIO0, CKAJIPHOE IMPOU3BEACHHE BEKTOPOB; YMEHHE HCIIOIb30BaTh
BEKTOPBI M KOOPJIUHATHI JIJISl IPEACTABIICHUS TaHHBIX M PEIICHUS 3a/1a4, B
TOM YHUCIIE U3 IPYTUX y4eOHBIX MPEAMETOB U peaibHON KU3HU

14

yMeHI/Ie OHGpI/IpOBaTI: IIOHATUAMUN . CTOJ'I6I/IKOBBIG n prrOBbIe ,Z[I/IaI‘paMMBI,
TaOMUIBI, cpeaHee apudMeTndeckoe, MeauaHa, HauOoJblIee U
HAaMMCHBIICC 3HAYCHU, pa3Max YHUCJIOBOI'O Ha60pa; yMeHI/Ie HU3BJICKATD,
WHTEPIPETUPOBATH U MPeoOPa30BBIBATE HH(DOPMAIIHIO, TPEICTABICHHYIO B
Ta0JIMIIaX U Ha JUarpamMmax, OTPa)Kalollyl0 CBOWCTBA M XapaKTEPUCTHKHU
peaIbHBIX TPOIIECCOB W SBJICHHWM; YMEHHE pacro3HaBaTh H3MCHYHBBHIC
BCJIIMYMHEI B Opr)KaIOH_[eM MI/Ipe

15

YMeHue onepupoBaTh IOHATUSAMHU: CIIyYalHbIM ONBIT  (CiydaliHBIN
AKCIICPUMEHT),  DJIEMEHTapHOE  COOBITHE  (DJIEMEHTapHBIA  HCXOJ)
CIIy4aifHOTO OIBITa, ClydyaifHOe COOBITHE, BEPOSTHOCTh COOBITHS;, YMEHHE
HaxOJUTh  BEPOSTHOCTU  CIy4allHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE pPelaTh 3a1a4u
METOZOM OpPraHM30BaHHOIO Iepedopa M C UCIOIb30BAHUEM IPaBUIIA
YMHOXXEHUS; YMEHHE OLIGHUBATh BEPOSTHOCTH pPEATbHBIX COOBITHH U
ABJICHUH, IIOHUMAaTh POJIb NMPAKTUYECKU TOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI B OKpYXarollleM MHpE M B >KU3HH; 3HAKOMCTBO C TOHSATHEM
HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHMSIX

16

YMeHue BrIOUpaTh MOAXOIAIINN U3YYEHHBIH METOJ JUIsl peIeHHs 3a1auH,
IIPUBOJIUTH NPUMEPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B NPUPOIE H
KU3HM, PACIO3HABAaTh IIPOSBIICHUE 3aKOHOB MATEMAaTHUKU B MCKYCCTBE,
OIIMCHIBATh OTACIBHBIC BBINAIOIINAECS PE3YyJIbTaThl, IOIYYCHHBIE B XOXE
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pa3BUTHA MaTEMAaTHKU KaK HayKH, IPUBOJUTH IPUMEPBI MATEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU

Tabmuma 11.11

IlepeueHb 351eMEHTOB coaepkaHusl, mpoBepsieMbix HA OI'D
10 MaTeMaTUKe

Kon IIpoBepsieMblii 2JIEMEHT COACPKAHUS
1 Uwucna v BEIYUCICHUS
1.1 Hatypanbuble u uensie yncina. [Ipu3Haky 1eIMMOCTH IeNIbIX YHCEeT
1.2 OOBIKHOBEHHBIE U JECATUIHBIC IPOOU, TPOIICHTHI, OECKOHEUHBIC TIEPUOTUICCKIC
npobu
1.3 Panmonanesubie yncna. Apudmernyeckue onepamyy ¢ paluoHATbHBIMU YUCIaAMH
1.4 JlelicTBUTENbHBIE 4YMCHa. ApH]MeTHYECKHEe Olepaluud ¢ JACHCTBUTEIbHBIMU
qrclaMu
1.5 [IpubmmkeHHbIC BBIYUCIICHHS, TPaBWIa OKPYIJICHWs, NPUKUIKA W OICHKA
pe3yJibTaTa BBIYMCIEHUN
2 AnreOpandeckue BoIpaKEHUS
2.1 BykBeHHbIe BhIpaKeHUs (BBIPAKCHUS C TIEPEMEHHBIMH )
2.2 Crenenb c uenbiM mnokazaTteneM. CTeNeHb C PalMOHAIBHBIM IOKA3aTEJEM.
CaoiicTBa cTeneHu
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poob
2.5 Apudmernueckuit KOPEHb HaTypaJIbHO  CTEIEHH. HeiicTBus c
apu(pMeTHYeCKUMHU KOPHIMH HaTypalbHON CTEIEHH
3 YpaBHEHUs 1 HEpABEHCTBA
3.1 Ilenple u npoOHO-pamMoHanIbHBIE YypaBHEHHsS. CHCTEMBI W COBOKYITHOCTH
ypaBHEHUI
3.2 ensie u apoOHO-panMoHANbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPABCHCTB
3.3 Pemienne TekCTOBBIX 3a7a4
4 UucnoBbie IOCTIEI0BATEIIBHOCTH
4.1 [TocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHuUs IIOCIIEI0BATEIbHOCTEH
4.2 Apudmerndeckass U TreoMeTpuueckas mporpeccuu. @Dopmyna  CIOKHBIX

MIPOTIICHTOB
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5 OyHKIIUA
5.1. OyHK1MA, cnocoObl  3amaHus  ¢GyHKiuu. [papuk  dyakoum.  O6macTh
orpeJiesieHUs] 1 MHOXKeCTBO 3HaueHui ¢yHkimu. Hymu ¢ynkmun. [IpomexyTku
3HAKONOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (yHKIMH. MakcuMymsl U
MUHUMYMBl (QyHKIMHA. Haunbombinee u HauMeHbllee 3HaueHHE (YHKIMHM Ha
IIPOMEKYTKE
6 KoopauHatsl Ha psiMO# ¥ TIJIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapTOBbl KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyronbHUK
7.3 MHOroyroiabHIUKu
7.4 OKpY>XHOCTh U KPYT'
7.5 N3mepenne reoMeTpruaecKuX BETHYUH
7.6 BekTopsl Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 Kombunatopuka
8.4 MHosxecTBa
8.5 I'padsr
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