MyHununajabHoe 0101KeTHOe 001eo0pa3oBaTe/IbHOE yUpesKIeHne
cpeansisi o0meoOpa3oBarenbHasi mKojaa  Ne3

PABOYASA ITPOI'PAMMA

Ilo MmaTeMaTHKe

(ykazaThb IpeaMeT, KypcC, MOAYJb)

Crynenb 00y4yeHust (KJacc) OCHOBHOTO o01ero 0opa3oBaHus: 5-9 KJacchl
(HayanmpHOE 00IIEe, OCHOBHOE 00IIee, cpeanee (MoIHoe) oodiiee 00pa3oBaHue ¢ YKa3aHUEM KIIACCOB)

KoanuyectBo yacon: 910 yacon YpoBenb 6a30Bblii
(0a30BbIii, NpOodHILHBII)

[Iporpamma no maTemMaTHKe COCTaBJeHa Ha OCHOBE (he/lepaibHOr0 KOMIIOHEHTA
roCyapCTBEHHOTO CTaHIapTa OCHOBHOT'O 00IIero 00pa3oBaHus , MPUMEPHOU
IporpamMMbl OCHOBHOT'O 001Iero o0pa3oBaHusl 10 MaTeMaTuKe Jijisl 5-9 KJaccos,
peKoMeHI0BaHHOM MUHHCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoi
®enepanuu u [Iporpammel «MatemaTtuka» st 5-6 knacca, astop H.5. Buienkun,
B.N. XKoxos, u3a. Muemosuna, [Iporpammel «Anredpa» 7-9 kiacc, aptop AT
Mopakosud, uzn. Muemosuna, [Iporpammer «I'eomerpus» 7-9 xiacc, aBrop JI.C.
ArtanacsiH, usa. [Ipocseiienue



PABOYAS IPOI'PAMMA IO MATEMATHKE
JJIAA BTOPOU CTYIIEHU OBYUYEHMSI (5-9 KJIACC)

1. IHosicHMTeJbLHAA 3aNMMCKA

O0mast xapakTepucTHKa Y4eOHOro nmpeaMera

MaremaTtrueckoe o00Opa3oBaHHE B OCHOBHOW IIIKOJIE CKJIAJBIBACTCSA U3 CICIYIOIINX
COJIEpXKATEIhbHBIX KOMIIOHEHTOB (TOYHBIE Ha3BaHHWs OJIOKOB): apugmemuxa; anzeopa;
2eomempusy 3J1eMeHmvl KOMOUHAMOPUKU, MEOPUU 6EPOAMHOCHEN, CIAMUCIMUKU U J102UKU.
B cBoeili COBOKYITHOCTH OHHM OTpa)kKarOT OOTaThlid OMBIT O0yYeHUs] MaTEeMAaTHKE B HAIlICH CTpaHe,
YYUTBIBAIOT COBPEMEHHBIC TEHICHIIMM OTEUECTBEHHOW M 3apyO€KHOM HIKOJBI M TO3BOJISIOT
peann3oBaTh MOCTaBICHHbIE MEepe]l MKOJIbHBIM 00pa30BaHUEM LIeNTU Ha UH(POPMALIMOHHO EMKOM
U TNPAKTHYCCKU 3HAYMMOM MAaTCpHUAJIC. Ot COACPIKATCIIbHBIC KOMIIOHCHTBI, pPa3BHUBAsChH Ha
MPOTSKEHUH BCEX JIeT 00yueHUs, €CTECTBEHHBIM 00pa3oM MEpEeIIeTaloTCsl U B3aUMOACHCTBYIOT
B y4eOHBIX Kypcax.

Apugpmemurka npuzBaHa CrIOCOOCTBOBaTh NPUOOPETEHUIO MMPAKTHUYECKUX HABBIKOB,
HEOOXOAMMBIX JUIsl TIOBCEIHEBHOW >km3HW. OHa CHyKAT 0a3oi JyIsi BCEro JadbHEUIIEro
U3YYCHUS MAaTEMaTHUKH, CIHOCOOCTBYET JIOTHUYECKOMY pa3BUTHIO U (OPMUPOBAHUIO YMEHUS
MOJIH30BATHCS AJITOPUTMAMHU.

Anzebpa nanenexa Ha GoOpMHUpPOBaHHE MAaTEMAaTUYECKOTO ammapara JJisd pelieHus 3ajad us3
MaTeMaTHKH, CMEKHBIX IMPEIMETOB, OKPY)KAIOLIEH peaabHOCTH. SI3bIK anreOpbl MOAYEpPKHBAET
3HaYeHHEe MaTeMaTHKU KaK $3bIKa U1 MOCTPOCHMSI MaTeMaTHYECKHX MOJIENel, IPOLECcCoB U
SBJICHUN peanbHOro Mupa. OJHON M3 OCHOBHBIX 3ajlay M3Yy4eHUs alreOphbl SBISETCS pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHHs, HEOOXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
UHPOPMATUKH; OBJIAZICHWE HaBBIKAMU JEAYKTUBHBIX paccyxaeHuil. IIpeoOpazoBanue
CUMBOJMYECKUX (OpPM BHOCHUT CBOW crHenu(uueckuil BKJIAJ B Pa3BUTHE BOOOpPaKEHUS,
CIOCOOHOCTEH K MareMaTHYecKOMy TBOpUYecTBY. [Ipyroil BakHO#l 3amaueil mzydeHus: anreOpbl
ABJIIETCS TOJIyU€HHE IIKOJIbHUKAMH KOHKPETHBIX 3HAaHUM O QYHKIMSIX Kak BakHeien
MaTeMaTHYeCKOM MOJeNH Uil ONMCAaHUS M HUCCIEAOBAaHHMS pa3HOOOpa3HBIX IPOLIECCOB
(paBHOMEpHBIX, PAaBHOYCKOPEHHBIX, OJKCIHOHEHLHUAJIbHBIX, NEPUOAUYECKUX U Ap.), s
(GopMHpOBaHUS Yy YJalTUXCs MPEICTABICHUA O POJIM MAaTEeMaTUKU B Pa3BUTHH LMBUIM3AIMU U
KYJIbTYpBI.

TI'eomempua — OnUH W3 BaXHEWIIMX KOMIIOHEHTOB MaTeMaTHYeCKOro oOpa3oBaHMs,
HeoOXxoauMmasi sl TPUOOPETEHHs] KOHKPETHBIX 3HAaHUM O MPOCTPAHCTBE W NPAKTUYECKH
3HAYUMBIX yMEHUH, (OPMUPOBAHHUS SA3bIKA OMHUCAHHUS OOBEKTOB OKPYXKAIOLIETO MHpa, AJs
pa3BUTHS TPOCTPAHCTBEHHOTO BOOOPAKEHUS M MHTYWUIIUH, MAaTEMAaTUYECKOH KYyIbTYpBI, UL
3CTETUYECKOIO BOCIHUTAHMS ydamuxcs. l3ydeHue reoMeTpuyM BHOCHT  BKJAJ B Pa3BUTHE
JIOTHYECKOTO MBILICHUS, B (POPMUPOBAHHUE TOHSATHS JI0KA3aTEIbCTBA.

dnemenmovl 102uKU, KOMOUHAMOPUKU, CHMAMUCHMUKU U MEOPUU GEPOAMHOCHEll
CTaHOBSTCS 0053aTeIbHBIM KOMIIOHEHTOM IIKOJIBHOIO 00pa3oBaHuUs, YCUJIMBAIOLIUM €ro
NPUKIAJHOE W TPAKTUYECKOEe 3HAYCHHE. DTOT Marepuajd HeoOXOJUM, Mpexae BCero, s
dopmupoBanus (QyHKIMOHAIBHOM TPaMOTHOCTH — YMEHHM BOCHPHUHHMATh W aHAIU3UPOBATh
uH(pOpMAIIMIO, MPEACTABICHHYI0 B PA3IMYHBIX (OpMax, MOHMMATH BEPOSTHOCTHBIM XapakTep
MHOTUX pEaJbHbIX 3aBUCUMOCTEH, NPOU3BOAUTH NPOCTEHIINE BEPOSTHOCTHBIE pPACUETHI.
H3ydeHre ocCHOB KOMOMHATOPUKH MO3BOJIUT y4YaIIEeMYCsl OCYHIECTBIISATh PACCMOTPEHHE CITy4aen,
nepeOop U MOJICUeT YKCIia BAPUAHTOB, B TOM YKCIIE B MPOCTEUIITNX MPHUKIAIHBIX 3aa9aXx.

[Ipy m3ydyeHUM CTATUCTHKU U TEOPUU BEPOSTHOCTEH 00OramaroTcs MpeACTaBICHUS O
COBPEMEHHOM KapTHHE MHpa M METOJIaX €ro HCCIIEAOBaHUs, (OPMHUPYETCs] TIOHUMAHUE POJIH
CTaTHUCTUKM KaK HMCTOYHHMKA COLMAJIbHO 3HAUYMMOM HH(pOpMAIMM M 3aKJIaJbIBalOTCS OCHOBBI
BEPOATHOCTHOI'O MBILIICHHUS.

Taxum 00pa3oM, B X0J1€ OCBOCHUS COAEPIKaHUS Kypca ydalluecs MOoIy4aioT BO3MOKHOCTb:



pa3BUTb IPEACTABICHHUS O YUCIE W POJIA BBIYMCICHHM B YEJIOBEUECKOW IIPAKTHUKE;
c(OopMHPOBATH NPAKTHUECKUE HABBIKU BBIIOJHEHUS YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYMCIICHUM, Pa3BUTh BBIYUCIUTEIBHYIO KYIbTYPY;

OBJIAJIETh CHMBOJHMYECKUM SI3bIKOM aireOphl, BBIPAObOTaTh (POPMaAIbHO-ONEPATUBHbBIE
anreOpandeckue yMEHHS U HAYYUTHCS MPUMEHITh WX K PEIICHUI0 MAaTeMaTUYeCKuX |
HEMaTeMaTUYEeCKUX 3a/1a4;

U3YYUTh CBOWCTBA M TpauKu SJIEMEHTAPHBIX (DYHKIMNA, HAYYUTHCA MCIOIB30BATh
GyHKIMOHATBHO-TpaQUUECKHE TPEICTABICHUS JUIA ONHUCAHWS W aHajdu3a peajbHBIX
3aBUCUMOCTEH;

pPa3BUTh MPOCTPAHCTBEHHBIC TMPEACTABICHUS M HU300pa3UTENbHBIE YMEHHS, OCBOUTH
OCHOBHbIE  (DakTBl W  METOABl  IUIAHUMETPHUHM, TIO3HAKOMHUTBCS C  MPOCTEHINMMU
MPOCTPAHCTBEHHBIMH TEJIaMH U UX CBONCTBaMU;

MOJIYYUTh IPEJACTABICHUSA O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEaJbHOM MHUpE U O
pa3IMuHBIX CIoco0ax HX HU3y4eHHs, 00 OCOOEHHOCTSX BBIBOJOB U IPOrHO30B, HOCSIIHX
BEPOSITHOCTHBIN XapaKTep;

Pa3BUTH JIOTHYECKOE MBINUJICHUE U PeYb — YMEHUS JIOTHYECKH OOOCHOBBIBATH CYXKICHUS,
HpOBO,Z[I/ITB HECJIOKHBIC CucreMarui3anum, HpI/IBOI[I/ITB HpI/IMepBI n KOHTp anMepH,
WCITOJIH30BaTh PA3JIMYHBIC S3BIKM MAaTEMATHUKH (CIIOBECHBIN, CHMBOJINYECKUM, TpadUUECKUii) s
WILIIOCTPALiY, HHTEPIPETAlUY, apryMEHTAIUNA U JOKa3aTeIbCTBA;

chopMUpOBaTh MpeAcTaBieHUss 00 M3ydaeMbIX TOHATHUAX M METOJaX KaK BaKHEHIINX
CpeIcTBaX MaTeMaTH4YE€CKOTO MOJIETMPOBAHUS PEAIbHBIX MIPOLIECCOB U SIBJICHUM.

Hean
I/I3yquHe MaTCMaTUKN Ha CTYIICHU OCHOBHOTO OGH.IGFO 06pa303aH1/1;1 HaIpaBJICHO Ha
JTOCTHDKCHHE CIICTYIOIINX IIeJICH:

o OBJIaJleHHe CHCTeMOIl MAaTeMATHYeCKUX 3HAHMWA M yYMeHMii, HEOOXOAMMBIX IS
HpI/IMeHeHI/IH B HpaKTHHGCKOﬁ ACATCIIbHOCTH, I/I?)y‘IeHI/IH CMCXKHBIX AJUCHUIIIINH,
MIPOJIOJDKEHHS 00pa30BaHus;

o HHTEeIeKTYaJIbHOe Ppa3BHTHE, (DOpPMUPOBaHHE KayecTB JIMYHOCTH, HEOOXOIUMBIX
YeJIOBEKY [UId TOJHOLEHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX
MaTEMaTUYECKON JESATENbHOCTH: SICHOCTU U TOYHOCTH MBICIH, KPUTUUHOCTH MBIILIECHUS,
UHTYULMH, JIOTHYECKOTO  MBIIIJICHUS, JJIEMEHTOB  aJITOPUTMHUYECKOW  KYJIbTYPHI,
IPOCTPAHCTBEHHBIX MPEJICTABICHUA, CIIOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH;

o (opmupoBanue npeacraBiaeHuii 00 UaESX U METO/IaX MaTEMaTHKU KaK YHHUBEPCAIHLHOTO
A3bIKa HAyKU M TEXHUKHU, CPEACTBA MOJEIMPOBAHUS SIBJICHUI U MPOIIECCOB,;

L4 BOCIIUTaAHHUE KYyJIbTYpbl JIMYHOCTH, OTHOLICHUA K MaTeMaTHuke Kak K 4YacCTu
00I1eYeI0BeueCKOl KyIbTYphl, UTpaloIeil 0cOOYI0 POb B OOIIIECTBEHHOM Pa3BUTHH.

OO0ueyyeOHbIe YMEHUSI, HABBIKH U CIIOCO0OBI 1eATEJIbHOCTH.

B xone mpenogaBaHus MaTeMaTHKH B OCHOBHOM IIKOJE, pabOThl Hal (OPMHUPOBAHHUEM Yy
yyanmxcs MepedyrclIeHHBIX B MPOrpaMMe 3HAHUN U YMEHH, clieyeT oOpamarh BHUMaHHE Ha
TO, YTOOBI OHH OBJIAJICBAIIA YMEHUAMU 00WeyHeOH020 Xapakmepa, Pa3HOOOpa3HBIMU cnocobamu
oeamenbHOCMuU, TPUOOPETATIHN OTIBIT:

IUIAHUPOBAHHUSI M  OCYIICCTBICHUS QITOPUTMUYECKON JIEATEIBHOCTH, BBITOTHEHHS
3aJIaHHBIX ¥ KOHCTPYUPOBAHUSI HOBBIX aJITOPUTMOB;

peleHusl pa3HOOOpa3HBIX KJIACCOB 3a/lady M3 Pa3IMYHBIX Pa3JelioB Kypca, B TOM YHUCIIE
3aja4, TpeOYIOIUX MOUCKA MyTH U CIOCOOOB peIlIeHus;

UCCIICIOBATEIILCKOW  JCATENBHOCTH, pAa3BUTHSI WJIEH, TPOBEICHHUS JKCICPUMEHTOB,



0000111eHus, TOCTAHOBKH U (hOPMYIMPOBAHUS HOBBIX 3a71ay;

SICHOTO, TOYHOTO, PAMOTHOT'O M3JIOJKCHUSI CBOMX MBICIICH B YCTHOI M MUCBMEHHOMW peyH,
UCIIOJIb30BAHUSL  PA3JMYHBIX  S3BIKOB ~ MAaTEMaTHKH  (CIOBECHOTO,  CHMBOJIMYECKOTO,
rpadudeckoro), CBOOOJHOTrO IepexoJa C OJHOTO s3blKa Ha JPYrod Uil HIUTIOCTpPALHH,
WHTEPIIPETAINH, apTYMECHTAIIMU U J0Ka3aTeIbCTRA;

NPOBEICHUS J0KA3aTEIbHBIX PACCYKICHUH, apryMEHTAIlMH, BBIABHKCHUSA THIIOTE3 M HX
000CHOBAHHS;

IIOMCKa, CHUCTEMATH3alliM, aHadu3a M KiIaccu(UKanuu WHPOPMAIHU, HCIOIb30BAHHS
pa3HooOpa3HbIX HMH(POPMAIIMOHHBIX HCTOYHUKOB, BKJIIOYas Y4eOHYI0O U  CIPaBOYHYIO
JUTEPaATYpPy, COBPEMEHHBIE HH(OPMAIOHHBIC TEXHOJIOTHH.

PesyabTaTsl 00yyeHHs

PesynbpTarhl 00yueHus npeacTaBieHbl B TpeOOBaHUAX K YPOBHIO MOATOTOBKU M 337al0T
CUCTCMY HUTOI'OBBIX PE3YJILTATOB OGY‘IGHI/I}I, KOTOPBIX HOJDKHBI AOCTHUIraTh BCC YYalllUCCH,
OKaHUYMBAIOIINE OCHOBHYIO IIKOIY, U JOCTHKEHHE KOTOPBIX SBISAETCS 0053aTEIbHBIM YCIOBHEM
NOJIOKHUTETIPHOM aTTecTallii y4YeHHKa 3a KypC OCHOBHOM IIKOJBI. DTH TpeOoBaHHA
CTPYKTYpUPOBAaHbl MO TPEM KOMIIOHEHTAM: «3HATh/TIOHUMATb», «yMETb», <«HCIOJb30BaTh
npuoOpeTeHHbIe 3HAHUS U YMEHHS B MPAKTHYECKOW ACATEIHHOCTH U TOBCEIHEBHOW >KU3HM».
[Ipu sTOM mocnenHHe ABa KOMIIOHEHTA IPEICTABIEHBI OTAEIBHO IO KaXIOMY M3 pa3/esoB
COJIepKaHusl.

[Tporpamma o MaTeMaTHKe COCTaBIIEHAa HAa OCHOBE (heIepabHOI0 KOMIIOHEHTA
roCy/IapCTBEHHOIO CTaHAApTa OCHOBHOI'O OOIIEro 00pa3oBaHus , MPUMEPHOM MPOTpaMMbl
OCHOBHOT'O 00111ero 00pa3oBaHUs M0 MaTeMaTHKe U 5-9 KIIacCOB, pEKOMEHIOBAaHHON
MunucrepcTBoM oOpa3zoBanus U Hayku Poccuiickoit @enepanun u [Iporpammer «MaremaTtnka»
s 5-6 knacca, arop H.S5. Bunenkun, B.W. )Koxos, n3n. Muemosuna, [Iporpammsl «Anredpa»
7-9 knacc, aBrop A.I'. Mopakosuy, uza. Maemosuna, [Iporpammsl «I'eometpusi» 7-9 kinacc,
aBtop JI.C. AtanacsH, usa. IIpocsemenue

CornacHo (QenepanbHOMy 0a3UCHOMY ydueOHOMY IUIaHy JUIsI  OOpa3oBaTeIbHBIX
yupexaenud Poccuiickoii ®enepauny Ha HW3y4eHHE MATEMaTHKHM Ha CTYIEHH OCHOBHOIO
o0miero oOpa3oBaHus OTBOJUTCS HE MeHee 875 4 u3 pacyera 5 4 B Hezento ¢ V mo [X kiacc.

B yue6nomM mmane MBOYO rumnaszum Ne3 Ha u3ydeHHME MaTeMaTHKA B 5 Kiacce
OTBOAUTCS 6 4acoB B HeNeNMo (35 uacos 6 200). B rumuazuu Ne3 Ha u3yueHHe MaTeMaTHKH Ha
CTYNEHH OCHOBHOTO 00111eT0 00pa3zoBanus otBoauTcs 910 vacos.

PabGouass mporpamma 10 MaTeMaTHKE TPEICTaBIseT COOOW IIEIIOCTHBIM JOKYMEHT,
BKIIIOUAIONTUH B CE0S: MOACHUMENbHYI0O 3ANUCKY, MEMAMUYECKUll NIAaH, OCHOBHOE
cooepicanue eécex mem C TIPUMEPHBIM paCIpeeICHHeM YYeOHBIX YacOB IO OCHOBHBIM
pasznenaM Kypca; mpedoeanus K YpPOBHIO TOJTOTOBKH YYAILUXCS, YUEeOHO-MemoouuecKuil
KOMRJIeKm, UHGOPpMaAUUOHHO-MemoouUecKue UCMOYHUKU

2. TemaTudeckuii miaH

Paznensl KonuuectBo yacos
TeMbl

[Tpumeuan Pabouas mporpamma mo kiraccam
ue

Sk | 6 k1. | 7 KL 8 KII. 9 xI1.




Apudmernka
(292 u)

HarypanbsHble yncna.
(69 u)

43

20

Hpo6wu. (126 1)

73

53

PanmonanbHbIe
qucna. (394)

33

JlelicTBUTEIIbLHBIC
gucia.(10q)

10

TexkcToBBIE 3a7aUn.

N3yuaercs
B 5-9
KJIaccax B
TeMax
HaTypajbH
b€ YHuCIa,
npoow,
panroHaib
HbIE
qyucia,
ypaBHEHUS

N3mepenus,
MPUOJIKEHUS,
OLICHKH.(484)

29

19

Anrebpa
(277 1)

AnreOpandeckue
BbIpakeHHs1.(884)

14

44

22

YpaBHeHus U
HepaseHcTBa.(1004)

24

35

31

YucnoBbie
OCJIEN0BAaTEILHOCTH
.(169)

16

YucnoBble
¢bynkuun.(604)

15

20

25

Koopauuarsl.(134)

I'eomerpus
(213)

HavanwHbie
MOHSITUS U TEOPEMBI
reoMeTpuu.(53u)

20

24

TpeyronbHUK.(661)

34

23

YeTpIpexyroyibHUK.
(12q)

12

MHOroyroiabHUKH.
(64)

OKpy>XHOCTb U
Kpyr.(164)

16

N3mepenue
T€OMETPUUYECKHUX
BesnnunH.(1949)

11

BekTtops1.(274)

27

I'eomerpuueckue

10




npeoOpa3oBaHMs.
(109)
4
[TocTpoenusi ¢
MOMOIIBIO IIUPKYIIS U
THENKU. (44)
KomOunaropuk | DnemeHTsl Joruku, | M3yueHue 12
a v Teopus KOMOMHATOPHKH, JTAHHOM
BEPOATHOCTEH | CTAaTUCTUKU U TEOPUU | TEMBI B 5 -
(12 9) BeposiTHOcTe(124) | 6 kiaccax
B TE€UCHUE
BCETO
y4eOHOT0
roja, Ha
ypoKax
r€OMETpUU
B7
KJ1acce.
[ToBTOpenue 904 17 17 9+6 9+4 18+10
(90u)
Pe3epB(264) 264 6 5 3+2 3+2 3+2
Utoro 9104 210 | 175 | 105+ 105+ 105+
70 70 70

3. OcHOBHOe coep:kaHue BCeX TeM
OCHOBHOE COJEPXXAHUE
(910 u)

Apudpmernka
(292 u)

HarypanbHuble 4ucaa. JlecaTuuHas cucTeMa cudclieHus. Pumckas Hymepanus.
ApudmeTndeckne JCHCTBUS HAJ HATypaldbHbIMH 4YnclamMu. CTEemeHb C HATypaJbHBIM
MOKAa3aTeJIeM.

Henumoctbh HaTypanbHbIX uMceln. [IpusHaku aenumoctu Ha 2, 3, 5, 9, 10. IIpocTeie u
cocTaBHble uncia. Pa3noxeHue HAaTypaJdbHOTO YMCIIA Ha MPOCThble MHOXHUTenu. Hambonbimit
o0Imuii euTeNb 1 HauMeHblee oouee kpaTHoe. /leneHne ¢ 0CTaTKoM.

JApodu. OOwikHOBeHHass ApoOb. OcHOBHOE CBOHCTBO npodbu. CpaBHEHHE pOOCH.
Apudmernueckue OeHcTBUS ¢ OOBIKHOBEHHBIMH JApoOsMH. HaxokaeHue 4acTd OT IIeJIoro |
LIEJIOTO 10 €ro YacTH.

Hecaruunas 1po6s. CpaBHEHHE ACCATUYHBIX ApoOeid. ApupmeTnueckue qecTBus C
JeCATUYHBIMU Apo0simu. [IpencraBnenue qecaTHUHOM Apodu B BUAE OOBIKHOBEHHON APOOH 1
OOBIKHOBEHHOM B BUJIE IECATUIHOM.

PanmonanbHble umciaa. llenble 4yucna: MONOXKUTENbHbIE, OTPHUIATENbHBIE U HYIIb.
Monynb (abcomtoTHas BenuunHa) yrcia. CpaBHEHHE pallMOHAIBHBIX YuCell. ApuQMeTHUecKue
NENCTBUS C pallioHaIbHBIMU YncaamMu. CTENeHb ¢ IeNIbIM ITOKa3aTeeM.

UwncnoBble BBIPAKEHUS, TMOPAJOK ACHCTBHI B HHUX, HCIOJIB30BaHHE CKOOOK. 3aKOHBI
apuMeTUYECKHUX JIEHCTBUN: IEPEMECTUTEIbHBIN, COUETATEIBHBINA, pacIpPeIeTuTEIbHBIH.




HeiicrBuTenbHble 4ucaa. KeanpaTHeiii kopeHb u3 uucia. KopeHb TpeTheil CTEneHu.
Tousmue o kopre n-oii cmeneny u3 uucia'. HaxoxaeHne MpHONMKEHHOTO 3HAYCHHS KOPHS C
MOMOIIBIO KaJbKYJIATOpA. 3aMCh KOPHEH C TIOMOIIBIO CTETIEHHU C IPOOHBIM MTOKA3aTEIIeM.

[TonsiTue 00 wuppauMoHAIbHOM uwucie. HppayuonanrbHocms uucia. JlecATUUHbBIE
NpHUOKEHUS UPPAIIMOHATIBHBIX YHCE.

JleficTBuTenbHBIE YMClIa KAk~ OCGCKOHEYHBIC  JecsATU4YHbIe apoou. CpaBHEHHE
NEHCTBUTENBHBIX YHCEI, apugmemuyeckue 0eucmausi Hao HUMU.

OTanbl pa3BUTHUS MPECTABICHUN O YHUCIIE.

TexcToBblIe 3a1a4n. Pemenre TeKCTOBBIX 3a1a4 apu(PMETHIECKUM CIIOCOO0M.

N3mepenusi, npudIMKeHusl, OLeHKH. EMMHUIBI U3MEpEeHUs IIUHBI, IJIomaau, oobeMa,
MacChl, BPEMEHHU, CKOPOCTH. Pa3mMepbl 00BEKTOB OKpPYKAIOIIET0 HAC MHpa (OT JIEMEHTAPHBIX
yacTtull 10 Beenennoi), JIMTENbHOCTD MPOIECCOB B OKPYKAIOIIEM HAaC MUPE.

[IpencraBneHue 3aBUCUMOCTH MEXKTY BEIMYMHAMH B BUIC (DOPMYIL.

[IpouenTtsl. Haxox1eHne nmpoueHTa OT BETUYUHbI, BEIUYUHBI 10 €€ IPOLIECHTY.

OTtHouieHue, BhIpaK€HUE OTHOIIEHUsI B mpoueHrtax. [Ipomoprus. [IponopiuuonansHas u
00paTHO IPOMOPIUOHATIbHAS 3aBUCUMOCTH.

Oxpyrnenue uucen. Ilpukuaka W OLEHKAa pe3ynbTaToOB BbIYMCIEHUN. Bbiaenenue
MHOXHTEIS — CTENIEHN JECSATH B 3aIIMCH YHCIIA.

Anredpa
(277 u)

Anredpanyeckue BbIpaskeHHsl. bykBeHHbIC BbIpaKEHUs (BBIPAKEHUSI C IEPEMEHHBIMHU).
UwncnoBoe 3HaYeHHE OYKBEHHOTO BhIpakeHHS. JloMycTHMbIE 3HAYeHUS TIEPEMEHHBIX, BXOISIINX
B anreOpanyeckue BbIpakeHus. [loncTtaHoBKa BbIpaKeHHII BMECTO IMEepeMEHHBIX. PaBeHCTBO
OYKBEHHBIX BhIpaskeHUU. TOXIeCTBO, TOKA3aTENbCTBO TOKAECTB. [IpeoOpa3oBanms BRIpaKEHUH.

CBoiicTBa creneHeil ¢ 1enbIM HOokaszareieM. MuorowieHbl. Cio)keHue, BbIUYWTAHHE,
YMHOXK€HHE MHOTO4YIEeHOB. DOpMYJIbl COKPAIIEHHOTO YMHOXKEHHMSI: KBaJapaT CyMMbI U KBaJpaT
pasHoCTH, KYO cymmbl u Ky6 paznocmu. DopMyiia pa3HOCTH KBaJIpaTOB, (hopmyna cymmol KyOos
u paswocmu Kyoos. PaznoxeHne MHOTOWIEHa Ha MHOXWTENW. KBaapaTHBIM TpexdsieH.
Buvioenenue nonnoeo xeaopama 6 keadpamnom mpexunene. Teopema Buera. PaszmoxeHue
KBaJPaTHOI'O TPEXWICHAa HA JIMHEHMHBIE MHOXHUTEIA. MHOrOWwIeHbl C OJHOW IEPEMEHHOM.
Crenenb MHOTOUIeHa. KopeHb MHOTOUJIECHA.

Anrebpanueckas 1poos. Cokpaiienue apooeit. JledcTBus ¢ anreOpanyecKuMu ApoOsMu.

PanmonansHbIe BhIpaXXKeHUSI M UX MpeoOpa3oBaHus. CBONWCTBAa KBaJApPAaTHBIX KOPHEH M UX
MPUMEHEHUE B BHIYUCICHUSX.

YpaBHeHnsi 1 HepaBeHCTBA. YPaBHEHHE C OJHOW mnepeMeHHOW. KopeHb ypaBHEHUS.
Jluneiinoe ypaBHeHue. KBagpaTHoe ypaBHeHue: (opMmysia KOpPHEW KBaJpaTHOTO YpaBHEHUS,
Pemienne pamumoHanbHbIX ypaBHEHUMW. [lpumMepsl pemieHus ypaBHEHMH BBICHIUX CTEIEHEH;
METO/Ibl 3aMEHBI IEPEMEHHOM, PA3JIOKEHUS HA MHOKHUTEIIH.

VYpaBHEHHE C JByMs IEPEMEHHBIMHU; PELICHUE YpPAaBHEHUS C ABYMS IEPEMEHHBIMM.
Cucrema ypaBHeHMH; pemieHue cucteMbl. Cucrema JABYX JMHEWHBIX YpPAaBHEHHH C JByMs
NEPEeMEHHBIMH; pELIEHUE TMOJCTAaHOBKOM U anredpandeckuM CIOXKEHUEM. YpaBHEHHE C
HECKOJIbKMMU TMepeMeHHbIMU. [Ipumepsl peleHuss HeTUHEHHbIX cucteM. [Ipumepsl pereHus
YPaBHEHUH B LIEJBIX YUCIIAX.

HepasenctBo ¢ onHoi nepeMeHHOU. Pemienune HepaBeHCTBa. JIMHEHHBIE HEPaBEHCTBA C
OJIHOM TIEpeMEHHOW M uX cucTteMbl. KBanmpaTtHble HepaBeHCTBA. [Ipumepwl peuwtenus OpooOHO-
JIUHEUHbIX HEPABEHCME.

YucnoBble HEPABEHCTBA U UX CBOWCTBA. J{oKazamenbCmeo 4UCio8blX U aneedpaudeckKux
HepaseHcms.

[lepexon oT croBecHOW (OPMYIUPOBKH COOTHOIICHWH MEXKIY BEIWYHHAMHU K

KypcuBoM B TeKcTe BbIEIEH MaTepuall, KOTOPbIH MOIEKUT H3YUEHHUI0, HO He BKIodaeTcsi B TpeboBaHus K YPOBHIO
MOATOTOBKH BBITYCKHHUKOB.



anreOpanyeckoi. Pemenne TeKCTOBBIX 33124 aaredpandeckuM crocooom.

YucsoBble mociaenoBaTebHOCTU. [loHsATHE TIOCIEenOBaTENbHOCTH. ApudMeTHYecKas U
reomeTrpuueckas nporpeccuu. @opmysbl o0IIEro 4jieHa apu(pMeTHYecKoil M reoMeTpHYecKOi
MPOTPECCUi, CYMMBI TI€PBBIX HECKOJBKHX UJICHOB apuU(PMETHYECKOH W TeOMETPUUECKOU
IIPOrPECCUM.

CJ10KHbBI€ TPOLICHTHI.

YucaoBble pynkuum. [lonstue dynxmun. O6nacts onpeneneHust ¢pyHkunu. CrnocoObl
3amanust GyHkuuH. ['paduk GyHKIMHM, BO3pacTaHue W yObIBaHWE (DYHKIIMH, HAauOOJIbIIee U
HaVMEHbIIIee 3HAUYCHUS (PYHKIUHU, HYIH (DYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA. UTeHHE
rpauKoB QPyHKITUH.

OyHKIMY, ONMUCHIBAIOIINE MPSIMYI0 M OOpaTHYIO MPOIMOPIUOHAIBHYIO 3aBUCUMOCTH, UX
rpaduku. JluaeiHas QyHkusa, ee rpaduK, TEOMETPUUYECKHH CMBICT KO3 HUIIMEHTOB.
l'unepOona. KBagpatuunas ¢pyHkuus, ee rpaduk, napadona. KoopauHatsl BepIIMHbI Tapadobl,
ocb cuMMmeTpun. Cmenennvie QYHKYUU ¢ HAMYPaAlbHLIM noKazamenem, ux epaguxu. I'paduku
(GyHKUMI: KOpEeHb KBaJpaTHbIM, KOpeHb KyOumdeckuid, mMonyns. Mcmosnp3oBaHue rpadukoB
GYHKIMHA 7151 peIIeHUs] YPaBHEHUM U CUCTEM.

[Tpumeps! rpaduyeckux 3aBUCUMOCTEH, OTPAKAIOUIUX pealbHbIE MPOIECCHl: KoyebaHue,
NIOKa3aTesbHbII POCT; Yuca06ble PYHKYUU, ONUCHIBAIOWUE IMU NPOYECCHI.

[MapannenbHplii IepeHoC rpadUKOB BIOJIb OCEH KOOPAWHAT U CUMMEMPUS OMHOCUMENLHO
ocell.

Koopmunarel M300pakeHue ducesl TOYKaMU KOOPAMHATHOH mpsiMoi. I'eomerpuyeckuii
CMBICI MOZYJIA 4ncia. YUCIIOBBIE IPOMEKYTKU: HHTEPBAII, OTPE30K, Iyd. Popmyna paccmosanus
MeAHCOY MOUKAMU KOOPOUHAMHOU NPIMOLL.

JlexkapTOBBl KOOpAMHATBl Ha IUIOCKOCTH; KOOPAMHATHI TOYKH. KoopauHATHl cepenuHbl
orpe3ka. DopMysia pacCTOSHUSA MEXAY IBYMs TOYKAMU IIJIOCKOCTH. YPaBHEHUE IIPSIMO,
YIJ10BOM K03(h(pULIMEHT IpsAMOM, YCIIOBHE NapaIeIbHOCTU NMPSMBIX. Y paBHEHHUE OKPYKHOCTH C
LIEHTPOM B Havalie KOOPJIUHAT U 6 10001 3a0aHHOU MOYKe.

I'paduueckas uHTEpHpeTanuss ypaBHEHMH C JABYMS NEPEMEHHBIMHM M HX CHCTEM,
HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHUCTEM

I'eomerpus
(213 v)

HavanbHble NOHATHSA U TEOPEMBI F'€OMETPHH.

BO3HHKHOBEHHE T€OMETPHUHN U3 TPAKTUKH.

I'eomerpuueckue Guryps u Tena. PaBeHCTBO B reOMETpUH.

Touka, npsAMas U MIOCKOCTb.

IToHsATHE O TEOMETPUYECKOM MECTE TOYEK.

Paccrosinue. Otpesok, nyd. JlomaHas.

Yron. Ilpsmoit yron. Octpele M Tymnble yriabl. BepTukaiabHble U CMEXHBIE YIJIBL.
buccekTpuca yria u ee CBOMCTBA.

[TapamiensHble U nepeceKaroluecs npsaMsie. llepnenauKyIspHOCTs IpsAMBIX. TeopeMsl 0
NapaJUIEIbHOCTH U NEPIEHIUKYIIPHOCTH NPAMBbIX. CBOWCTBO CEpEAMHHOIO NEPIECHIUKYIIApA K
oTpesKy. [leprnienauKyisip U HaKJIOHHAs K IIPSMOM.

MHOTroOyroiabHUKH.

OKpy’>KHOCTb U KpYT.

Harnsinaele npeicTaBieHHs O MPOCTPAHCTBEHHBIX Tenax: KyOe, Napajienenumnese,
npusMe, Iupamue, mape, chepe, konyce, munuaape. [lpumepst ceuennii. [Ipumeps! pa3BepTok.

TpeyronbHuk. IIpsAMOyroybHBIE, OCTPOYTOJIBHBIE, M TYIOYTOJIbHBIE TpPEYTOJIbHHUKHU.
Bricota, Menuana, OuccekTpuca, CpedHssl JHMHUSA TpPEYrolbHUKA. PaBHOOeOpeHHBIE W
PaBHOCTOPOHHHE TPEYTOJbHUKHU; CBOMCTBA U IPU3HAKK PABHOOEAPEHHOIO TPEYTOJIbHUKA.

[Ipu3zHaku paBeHcTBa TpeyroibHUKOB. HepaBeHcTBO TpeyronpHuka. CyMMa YIiioB
TPEYroJabHUKA. BHENIHNE yIIIbl TPEYTOJbHUKA. 3aBUCUMOCTD MEXy BEJINYMHAM CTOPOH U yIJIOB



TPEYroJIbHUKA.

Teopema ®aneca. [Togobue TpeyroabHUKOB; KodhdumueHT mogodus. [Ipuznaku momoous
TPEYrOJIbHUKOB.

Teopema Iludaropa. I[lpusHaku paBeHCTBA MNPSAMOYTOJBHBIX TpPEYrodbHUKOB. CHHYC,
KOCHHYC, TAHT'€HC, KOTAaHT'€HC OCTPOro YIJla MPsIMOYTOJIbHOIO TPEYrojJbHUKA U yriaos oT 0° go
180°; mpuBeneHue K OCTpoMy yriy. PemieHue npsMoOyroyibHbIX TpPEyrojJbHUKOB. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOpMyJbl, CBS3BIBAIOIIME CHUHYC, KOCHHYC, TaHIEHC,
KOTaHI€HC OJHOr0 M TOro ke yria. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB; INPHUMEPHI UX
MPUMEHEHUS JUIsl BBIUUCIECHUS 3JIEMEHTOB TPEYTrOJbHUKA.

3amedarenbHblE  TOYKHM  TPEYrOJbHHKA! TOYKM  IIEPECEYECHHUs]  CEPEIMHHBIX
NEPIICHIUKYIIIPOB, OUCCEKTpHC, MeauaH. OKpycHocmy Diiiepa.

YerbipexyroabHuk. [lapamienorpamm, ero cBoicTBa M Mpu3HAKU. [IpAMOYronbHUK,
KBagpar, pomO, WX CBOWCTBA W TPU3HAKU. Tpamernusi, CpeaHsis JUHUS Tpareluu;
paBHOOEAPEHHAS TpaIleiusl.

MHoroyrojibHUKH. Boinykiaeie  MHOroyrojibHukd. Cymma  yrjoB  BBIIYKJIOTO
MHOT'OyTOJIbHUKA. BriucaHHbIE ¥ ONKMCaHHBIE MHOTOYTOJIbHUKH. [[paBUIIBHBIE MHOTOYTOJIBHUKH.

OxkpyxHocts u Kpyr. llentp, pamuyc, auamerp. [lyra, xopnpa. CekTop, CErMEHT.
[leHTpasibHBIN, BIHMCAHHBIM yroji; BEJIMYMHA BIMCAHHOrO Yyria. B3anMmHOe pacmnosiokeHune
OpsIMOH M OKPYKHOCTH, O08yX okxpyxcHocmeti. KacarenbHass M cekyllas K OKPYKHOCTH,
PaBEHCTBO KacaTeNbHbBIX, NPOBEICHHBIX W3 OJHOW TOYKH. Mempuueckue coomHouieHus 6
OKPYAHCHOCIU.: CEOUCMBA CEKYWUX, KACAMENbHBIX, XOPO.

OKpyXHOCTb, BHIHMCaHHasi B TPEYrOJbHUK, M OKPYXHOCTb, OIIMCAaHHAs  OKOJIO
TpeyrojibHUKa. BrncaHHble M ONUCaHHBIE YETHIPEXYTOJBHUKHU. Bnucanmwvie u onucanuvie
OKPYIHCHOCIU NPABUTILHO20 MHO20)20]IbHUKA.

HN3mepenne reomerpuveckux BeauduH. J[mHa oTpe3ka. /UIMHA JIOMaHOM, IEpUMETP
MHOT'OYTOJIbHUKA.

PaccrosHue OT TOUKHM 10 npsAMOU. PaccTrosiHue Mexny nmapauiesIbHbIMUA IpsMbIMU. [[nrHa
OKPY’KHOCTHM, YMCJIO T; JuIMHA Ayru. Benmnunmua yrna. I'pagycHas mepa yriia, COOTBETCTBHUE
MEXy BEJIMYUHOM YIJIa U JUIMHOM IYTH OKPY>KHOCTH.

[TonsiTue o momaay miockux ¢uryp. PaBHOCcOCTaBlIeHHBIE U PABHOBETUKNE (DUTYPBHI.

[Mnomane npsiMmoyronbHuka. [lnmomane mnapamienorpamMma, TPEYrojbHUKAa W Tparenuu
(ocHoBHBIE (hopMyIibl). DOPMYIIBI, BRIpaXKaIOIUE TUIONIAIb TPEYTOJIbHUKA: Yepe3 IBE CTOPOHBI U
Yyroll MEeXIy HHMH, uyepe3 nepumemp u paouyc 6NUCAHHOU OKpyscHocmu, gopmyna Iepoua.
IInowaowv uemvipexy2onvHuKa.

[Inomane kpyra u mIomAaAb CEKTOpA.

CBs13b MEXTY TUTOIIAASIMU TTOAOOHBIX (hHUTYD.

Ob6wvem Tena. @opmynsl oO0beMa MPSAMOYTOJBHOIO TMapajulesenunena, kyba, Imapa,
HUJIUHAPA U KOHYCA.

BekTopsl.

Bekrop. Jlnmna (Moaynb) BekTopa. KoopaumHaTel BekTopa. PaBeHCTBO BEKTOpOB.
Onepauuy HaJx BEKTOpaMHM: YMHOXEHHE Ha YMCIO, CIOXKEHUE, pa3lodiceHue, CKAIIpHOe
IIPOU3BEJICHUE. YTOJ MEXIY BEKTOPaMHU.

I'eomeTpnyeckne npeodpazoBaHusl.

Ipumepwr osudicenuti pueyp. Cummempus gueyp. Ocesas cummempus U NApaALIenIbHbIU
nepenoc. Ilosopom u yenmpanvnas cummempus. Ilonamue o comomemuu. Ilooooue ghueyp.

IHocTpoeHusi ¢ MOMOIIBIO HUPKYJISA U JIUHEHKH.

OcnosHvle  3a0auu Ha nOcmpoenue: OelleHue Ompe3Ka NONoNaM, NOCMpOeHue
MpeyeoNbHUKa Nno mpem CMOPOHAM, NOCMpoeHue NepneHOUKYIaApa K NpAMOU, HOCMmpoeHue
buccekmpucel, oeleHue 0mpe3Ka Ha N paeHbIX YACMel.

IIpasunvrvle MHO202pAHHUKU.

DJIeMeHTHhI JIOTHKH, KOMOMHATOPUKH,
CTATHCTUKH M TEOPUHU BEPOSITHOCTEM



(12 )

Hoxka3zarenbcTBo. OnpeneneHus, J0Ka3aTeabCTBA, aKCUOMBI M TEOPEMBI; CIEICTBHS.
Heobxooumvle u oocmamounsie ycnosus. Kontprnpumep. Jloka3aTrenbcTBO OT NPOTUBHOTO.
[Ipsimast 1 0OpaTHAs TEOPEMBI.

Ilonamue 06 axcuomamuxe u aKCUOMAMUYECKOM NOCMpoeHuu 2eomempuu. Ilamuii
nocmynam J6Kauoa u e2o UCmopusi.

MHuo:xxectBa M KoMOuMHaTropuka.  Muoowcecmeo.  Onemenm — MHOdCECmEa,
noomuodicecmso. OoveduHnenue u nepeceueHue MHodcecms. /luazpammol Jinepa.

[Ipumeps! penieHrss KOMOMHATOPHBIX 3a/1a4: TIepe0Op BApUAHTOB, MPABUIIO YMHOKCHHUS.

CratucTuyeckue aaHHble. [IpencraBieHue AaHHBIX B BUAE TaOIUI, IUarpamw,
rpaduxoB. CpenHue pe3yabTaToB U3MepeHuid. [IoHATHE O CTATHCTUYECKOM BBIBOJIC HAa OCHOBE
BBIOOPKH.

[lonatue u mpuMepsl CIy4aHbIX COOBITHIA.

BepositHocTh. YacTtoTa cOOBITHSA, BEPOSATHOCTh. PaBHOBO3MOXKHBIE COOBITHS U TMOACYET
UX BepoATHOCTU. [IpencraBienne 0 reOMeTpUYECKON BEPOSITHOCTH.

IHoBTOpenue- (90u)
Pe3epB cB0001HOT0 YueOHOr0o BpemeHnu — (26 u)

4. TpeGoBaHusi K YPOBHIO NOATOTOBKH BbINNYCKHUKOB

Bpe3yﬂbmame Usydenus mamemamukKku y4eéHuK 00.J1)iceH

3HATH/MOHAMATE

L cymecmo IIOHATUSA MAaTEMaTHUYCCKOT' O J0Ka3aTcJIbCTBaA, HpI/IBO,Z[I/ITB HpI/IMepBI
JIOKa3aTeJIbCTB;

° CYIIIECTBO MOHATHUS aJITOPUTMA; TPUBOAUTH IPUMEPHI AITOPUTMOB;

. KaK MCIIONb3YIOTCA MaTeMaTuyeckue (hopMysibl, ypaBHEHHS U HEPAaBEHCTBA; MPUMEPHI UX
HpI/IMeHeHI/IH JUISA peH_IeHI/I}I MATECMATUUYCCKUX U HpaKTI/I‘-IGCKI/IX 3aaa4,

° KaK MaTEMaTHYECKH OIpeesieHHbIE (PYHKIIMA MOTYT ONKCHIBATh peajbHbIE 3aBUCHMOCTH;
MPUBOAUTH IPUMEPHI TAKOTO OTTUCAHUS;

. KaKk IOTPEOHOCTH TPAKTUKUA NPUBEIM MATEMaTHUYECKyI0 HAayKy K HEOOXOIUMOCTH
pacmnpeHlfm IIOHATHUA YHnCJia,

. BEPOSITHOCTHBIA XapaKTep MHOTHX 3aKOHOMEPHOCTEH OKPYKAIOIIEr0 MHpA; MPUMEPHI
CTATUCTUYECKUX 3aKOHOMEPHOCTEH M BHIBOJIOB;

. KakuM 00pa3oM T€OMETpUsS BO3HUKIIA U3 MPAKTUYECKHX 3a7a4 3eMIIEMEpPHs; MPUMEPHI
TreOMETPHUUECKUX OOBEKTOB U YTBEPKACHUH O HUX, BAXKHBIX JUI IPAKTUKU;

o CMBICTT HJCaJN3allMU, TO3BOJSIONIEH peliaTh 3aJa4d pPealbHOM JEeHCTBUTEIBHOCTH

MaTCMaTUYCCKUMU MCTOJaMU, IIPUMCPBI OI_HI/IGOK, BO3HHUKAIOMIUX MIPpU nACATIN3allNN.

Apudpmernka
yMeTh
o BBIMOJHATh YCTHO apu(MeTHyecKue ACUCTBUSA: CIOXKEHHE W BbIUMTAHUE JIBY3HAYHBIX

yucel W JECATUYHBIX NOpoOei C AByMs 3HAKaMH, YMHOXXEHHE OJHO3HAYHBIX YHCET,
apudmeTnyecKkre ornepari ¢ 0OBIKHOBEHHBIMU JAPOOSMHU C OJJHO3HAYHBIM 3HAMEHATEIIEM
1 YUCIINTEIIEM;

° MEPEXOJIUTh OT OAHON (POPMBI 3aIUCH YHCET K JPYToH, MPeICTaBIsATh JECATHUYHYIO TPOOh
B BHJI¢ OOBIKHOBCHHON M B MPOCTEHUIINX CIy4yasXx OOBIKHOBEHHYIO B BHUJE JIECATUYHOM,
MIPOIICHTHI — B BUJE APOOHU U IpoOb — B BHJIE MPOIEHTOB; 3aMIMCHIBATh OOJIBIIINE U MaJIbIe

1 o
[Tomumo YKa3aHHBIX B TaHHOM pas3Jei€ 3HaHUU, B Tpe60BaHPI5[ K YPOBHIO IIOATOTOBKU BKJIFOYAKOTCSA U 3HAHUA, HCOGXO,E[PIMLIG
JUI IPUMEHEHUS IEPEYUCITICHHBIX HHUXKE yMEHHﬁ.



Yquciia ¢ UCII0JIb30BAHUEM L ECIIbIX cTerneHen JCCATKHU,

BBITIOJIHATh  apU(METHYECKHE JCUCTBUS C pPAlMOHAJIBHBIMH YHCIAMH, CpPaBHUBATh
PpaluOHAJIbHBIC U ﬂeﬁCTBHTeHBHBIe qucia; HaXOAWUTh B HCCIOXHBIX ClIy4YasaX 3HAYCHUSA
CTETICHEH C IeNTBIMU TI0Ka3aTeIsIMA U KOPHEH; HaXOIUTh 3HAUYCHHSI YHCIIOBBIX BBIPAKEHUIA;
OKpYTJIATHL LCJIbIC YHUCIa W AOCCATUYHBIC I[pOGI/I, HaXo0aUuThb HpI/I6J'II/DKeHI/I}I quceil ¢
HEAOCTAaTKOM U C I/I36BITKOM, BBITIOJIHATE OLICHKY YHUCJIOBBIX BBIpa)KeHHﬁ;

MIOJIb30BAThCSl OCHOBHBIMH E€JIMHUIIAMH JUIMHBI, MAacChl, BPEMEHH, CKOPOCTH, IIJIONIA[IH,
00beMa; BeIpaxkaTh 0oJiee KpYIHBIC SIUHUIIBI Yepe3 0osiee MeJIKHEe ¥ Ha000pOT;

pliratb TCKCTOBBIC 3aJadyd, BKIOYad 3aJaqyu, CBA3AHHBIC C OTHOIICHUCM HU C
MponopuruoOHaJIbHOCTBIO BEJIMYHUH, ,Z[pO6$IMI/I " MPOLCHTAMMU;

HCIO0JIb30BATH NMPUOOpPETEHHbIe 3HAHUA U YMEHHUS B NMPAKTHYECKOH IeAITeJIbHOCTH U
TNOBCETHEBHOM KM3HM IS

pELLIEHHST HECIOKHBIX MPAKTUYECKUX PACUETHBIX 3a7ad, B TOM YHUCJE C UCIOJIb30BAHUEM
pu HEOOXOIUMOCTH CITPABOYHBIX MAaTEPHATIOB, KAJIbKYJISATOPA, KOMITBIOTEPA;

YCTHOW NPUKUIKU U OLEHKU Pe3yJIbTaTa BEIYMCICHUM; IIPOBEPKU PE3yJIbTaTa BEIYMCIICHHUS,
C UCIIOJIBb30BaHUECM paSJII/I‘IHHX HpI/IeMOB;

MHTEPIPETAMU PE3yJbTaTOB PEUICHUS 3alad4 C Y4YETOM OIpPaHWYEHUM, CBA3aHHBIX C
peaIbHBIMU CBOMCTBAMHU PACCMATPUBAEMBIX IIPOLECCOB U SIBJICHUM.

Anrebpa

yMeTh

COCTaBJIATh OYKBEHHBIE BBIPAXEHUS U (DOPMyJBI 1O YCIOBUSAM 3a7ay; OCYILECTBIATH B
BBIP@KEHUAX U (POpMyJax 4YHMCIOBBIE IOJACTAHOBKM U BBINOJHATH COOTBETCTBYIOLIHE
BBIUMCJIEHMSI, OCYLECTBIIATh IOJCTAHOBKY OJHOIO BBIPDAKEHUS B JIPYroe€; BbIpaXKaTb W3
(GopMyIn 01HY IEPEMEHHYIO Y€pe3 OCTAIIbHBIE;

BBINOJIHATH OCHOBHBIE ACUCTBUSI CO CTENEHSIMU C LIEJIBIMM [10Ka3aTeIsIMU, C MHOTOUJIEHAMH
U ¢ ajaredpanyecKuMu ApoOsSMU; BBINOIHATH Pa3lIoKeHWE MHOTOWICHOB Ha MHOXHTEINH;
BBINOJIHATH TOXKIECTBEHHBIE IPE0OPA30BaHUS PALIMOHAIBHBIX BBIPAXKECHUH;

IPUMEHSTH CBOMCTBA apU(PMETUUECKUX KBAJPATHBIX KOPHEU Il BHIUMCIICHUS 3HAYCHUH U
npeoOpa30BaHUi YUCIIOBBIX BBIPAXKEHUH, COIEPIKAIINX KBAIPaTHbIC KOPHHU;

pelaTh JUHEHHbIE, KBaIPATHBIE YPAaBHEHUS U PALMOHAIBHBIE YPAaBHEHUS, CBOIAIIUECS K
HUM, CHCTEMBI [IBYX JIMHEWHBIX YPAaBHEHUN U HECIIOKHBIC HEJIMHEHHBIE CUCTEMBI;

pelaTh JIMHEMHBIE U KBAJAPATHbIC HEPABEHCTBA C OJHOU IIEPEMEHHON U UX CUCTEMBI,
pemaTh TEKCTOBBIE 33Ja4Yll aNreOpanvyeckuM METOAOM, MHTEPIPETUPOBATH MOTYUYEHHBIN
pe3yabTat, MPOBOAUTH OTOOP peIIeHUH, UCX01d U3 GOPMYITUPOBKH 3a/1a4H;

n300pakaTh YKciia TOYKaMHU Ha KOOPJUHATHOM MPSIMOM;

OIpEAEATh KOOPANHATHI TOYKHU MJIOCKOCTH, CTPOUTh TOUKH C 33JaHHBIMU KOOPJIHWHATaMHU;
n300pakaTh MHOKECTBO PELICHUH JINHEHHOTO HEPABEHCTBA,;

pacno3HaBaTh apu(METHYECKHE M TE€OMETPUYECKHE IPOrPecCHM; pellaTh 3aJadd ¢
IpUMEHEHHEM (OPMYIIbI OOLIEro WIEHA U CyMMbl HECKOJIBKUX NEPBBIX YWIECHOB;

HAXOJUTh 3HAa4YeHUs (YHKIUH, 3aJaHHOW QopMynoi, Tabmuueil, rpapukom 1o ee
apryMeHTY; HaXOJHUTh 3HaU€HHE apryMeHTa IO 3HAYEHUIO (PYHKLUH, 3aJJaHHOH rpaduKoM
WY TaOJIMLER;

OTIpeNieNIATh CBOMCTBA (PYHKIMH 10 ee rpaduKy; MPUMEHATh rpaduuecKre MpeacTaBICHHs
IIPY PELIEHNUN YPaBHEHUN, CUCTEM, HEPABEHCTB;

OIKCBIBATH CBOMCTBA U3Y4YEHHBIX (PYHKIUI, CTPOUTH UX IpaduKy;

HCI0JIb30BATH NMPUOOpPETEHHbIe 3HAHUA U YMEHHUS B NMPAKTHYECKOH JeAITeJIbHOCTH U
NMOBCEIHEBHOM KM3HU JUIS:

BBITIOJIHEHHSI pacyeToB 10 QopmynaM, uisi cocTaBlieHHs (GOPMYI, BBIPAKAIOITUX
3aBHCUMOCTH MEXKIy PEaJIbHBIMH BEIMYMHAMU; JUISI HAXOXKICHUS HYXHOH (OpMyssl B



CIPaBOYHBIX MaTepHaax;
MOJIEJIMPOBAaHUS NPAKTHUYECKUX CUTYallMd W MCCIENOBAaHUU IIOCTPOEHHBIX MOJENEH C
UCIIOJIb30BaHUEM allnapaTa ajareopsl;

ONHUCaHUs 3aBUCUMOCTEH Mexny (U3MUEeCKUMH BEIMYMHAMHM COOTBETCTBYIOLIUMHU
(opMynaMu, Ipu UCCIEJOBAHUU HECIOXKHBIX IPAKTUYECKUX CUTYaIHI;

UHTEpIpeTalny TpaguKOB peatbHbIX 3aBUCUMOCTEH MEXy BETMUYMHAMHU.

I'eomerpus

yMeThb

10JIb30BATHCS TEOMETPUUECKUM SI3BIKOM ISl OTIUCAHUS IIPEIMETOB OKPYKAIOLIETO MHUPA;
pacro3HaBaTh reOMETpUUECKUE PUTYpHI, pa3INyaTh UX B3aUMHOE PacIIOIOKEHUE;
u300pakaTh TeOMETpHYeCKHe (UTYpHI; BBIOTHATH YEPTEXKH IO YCIOBHIO 3ajad;
OCYILECTBIIATH MpeoOpazoBaHus Gpuryp;

pacro3HaBaTb Ha 4epTeXax, MOJENAX M B OKpYXKarolle O0O0CTaHOBKE OCHOBHbBIE
IPOCTPaHCTBEHHBIE TeJa, N300paXkaTh UX;

B IIPOCTEHIIINX CIy4asX CTPOUThH CEYEHUS U Pa3BEPTKH IPOCTPAHCTBEHHBIX TE;
IPOBOJIUTH ONEpallMy HaJ BEKTOPAMH, BBIYUCIATH JJIUHY U KOOPAMHATHI BEKTOpPA, Yroil
MEXy BEKTOpaMH;

BBIYUCIIATh 3HAUEHUS] T€OMETPUUYECKUX BEJIMYMH (IUIMH, YIJIOB, IUIOIIAAEH, 00BEMOB); B
ToM yHcie: [yt yriaoB ot 0 1o 180° onpenenars 3HaYeHUS! TPUTOHOMETPUUECKUX (PYHKIUH
10 33JJaHHBIM 3HAUEHHSIM YIJIOB; HAXOAUTh 3HAUYEHUS] TPUTOHOMETPHUECKUX (DYHKIMH 1O
3HAUEHUIO OJHON M3 HMX, HAXOAUTh CTOPOHBI, YIJIbl U IUIOIIAAU TPEYTOJIbHUKOB, JJIUHBI
JIOMaHbIX, Iyr OKPY>KHOCTH, IJIOIIAJCH OCHOBHBIX I€OMETPUYECKHUX Guryp u Quryp,
COCTaBJICHHBIX U3 HUX;

pelaTh TeOMETPUUYECKUE 33a4H, ONUPAsCh HAa N3yYCHHbIE CBOWCTBA (PUI'Yp U OTHOLIEHUH
MEXIy HUMH, TPUMEHSAS [JONOJIHUTEIbHbIE IIOCTPOEHMsA, anreOpanyeckuii
TPUTOHOMETPHUUYECKHUH anmnapar, COoOpakeHUs] CHMMETPUH;

IPOBOJUTH JIOKAa3aTEIbHBIE PACCYXJIEHHUS IPU PELICHWU 3ajad, HMCIOJIb3ysl M3BECTHBIE
TEopeMbl, 00HapY>KHBasi BO3MOXHOCTH JUIsl UX UCIOJIb30BAHUS;

pelarh NpocTeiine MNIaHUMETPUUECKHE 3a/1a4k B IPOCTPAHCTBE;

HCIIO0JIB30BATH NPHOOPEeTEHHbIC 3HAHUSL M YMEHHUS] B NPAKTHYECKOM 1esiTeIbHOCTH U
NOBCEIHEBHOM KU3HHU IS

OIUCaHUs PEAIbHBIX CUTYallUi HA SI3bIKE TEOMETPUH;

pacyeToB, BKIIOYAIOUINX MPOCTEHIINE TPUTOHOMETPHUECKUE (POPMYJIBI;

peleHus FreOMETPUYECKUX 3a/1a4 C UCII0JIb30BAHUEM TPUTOHOMETPUU

pElIeHNs NPAKTUYECKUX 3a1ad, CBSA3aHHBIX C HAXOXACHHEM I'€OMETPUYECKUX BEIUYHMH
(Mcnomb3ysl MPU HEOOXOAUMOCTH CIIPAaBOYHHUKH U TEXHUUECKUE CPEJICTBA);

IIOCTPOECHUN TE€OMETPUYECKUMHU HWHCTPYMEHTaMHU (JIMHEHKA, YrOJbHUK, LUPKYJIb,
TPAHCIIOPTHUP).

JJIeMeHThI JIOTUHKH, KOMOMHATOPUKH,
CTATHCTUKH M TEOPUHU BEPOSITHOCTEM

yMeTh
MIPOBOJNTH HECIIOKHBIE JJOKA3aTENbCTBA, MOTYYaTh MPOCTEHIINE CIEACTBHS U3 U3BECTHBIX
WIH paHee TMONYYCHHBIX YTBEPXKACHMI, OICHUBATH JIOTHYECKYIO MPaBHWIBHOCTh
pacCy)XJIeHHI, HCIOJb30BaTh MPUMEPHl Uil WJUTIOCTPAIlMd W KOHTPIPUMEPHI IS
OIIPOBEPKEHUS YTBEPKICHUN;

W3BJICKaTh MH(POPMAILIMIO, TPEICTABICHHYI0 B TaOJMIlaX, Ha auarpamMmax, rpadukax;
COCTABJISITH TAOJIUIIBI, CTPOUTH JUATPAMMBI U TpaduKu;

pemiatb KOMOWHATOpPHBIE 3aJadyd IYTEM CHUCTEMATHYeCKOro rmepedopa BO3MOMKHBIX



BApPHUAHTOB U C UCITOJIb30BAHUCM IIpaBUJIda YMHOXKCHU A,

o BBIUMCIIATH CPEAHHUE 3HAUEHUS Pe3yIbTaTOB U3MEPEHUIL;

L4 HaxXo4uTb 4YaCTOTy COGBITI/IH, HCIIOJIb3YA COGCTBGHHBIG HaG.HIO,Z[eHI/IH U TOTOBLIC
CTaTUCTUYCCKUEC JAHHBIC,

° HaXOJIUTh BEPOSTHOCTH CIIYYaHBIX COOBITHUI B MIPOCTEUIIINX CITyJasiX;

HCIO0JIb30BATH MPUOOPETEHHbIe 3HAHUA U YMEHHUS B NMPAKTHYECKOH JeAITeJIbHOCTH U
NMOBCEIHEBHOM KH3HU JUIA:

. BBICTpAWBaHUs apTYMEHTAIIMH MPU JTOKA3aTeIbCTBE U B TUAJIOTE;

° pacro3HaBaHusl JOTHYECKA HEKOPPEKTHBIX PACCyKIICHUH;

. 3aMiCH MaTEMATUICCKUX YTBEPIKICHUHN, JOKA3aTEIbCTB;

. aHaJM3a peajbHBIX YHMCIOBBIX JIAaHHBIX, MPEICTABICHHBIX B BHUJAC JAHAarpamMm, rpadukos,
Ta0IuUIL;

. pelieHusl MPaKTHYEeCKUX 3a7ad B IMOBCEIHEBHOW M MPO(ECCHOHATBLHON IEATETBHOCTH C
WCITOJIb30BaHUEM JICHCTBUH C YHUCIIaMH, MPOIIEHTOB, JJIMH, TUIOIIAaAeH, 00heMOB, BpPEMEHH,
CKOPOCTH;

° pemieHus y4eOHBIX M MPAKTHYECKUX 3a/ad, TPEOYIOIMUX CHCTEeMAaTHYeCKOro mepedopa
BapUAHTOB;

L4 CpaBHeHI/IH IIIaHCOB HaCTYHJ'IeHI/I}I CﬂyqaﬁHBIX COGBITHﬁ, JId  OLICHKHU BepO}ITHOCTI/I
CJIy4aifHOTO COOBITHSI B MPAKTHUYECKUX CHUTYalUAX, COTMOCTABICHHS MOJEIU C PealbHOM
CUTYallHEeil;

° IIOHUMAaHUS CTATUCTHYCCKUX YTBep)KHeHHﬁ.

TpeGoBanus K YPOBHIO OATOTOBKH y4aluxcsi S U 6 KjiaccoB

Yyammecs X0KHBI 3HATH/IOHUMATD:

— CYIIHOCTb MOHSTHUS aJrOPUTMA, IPUBOJIUTH IPUMEPHI AITOPUTMOB,;

— KaK HCIONB3YIOTCS MaTeMaThuueckue (pOpMyJibl M ypaBHEHUS, MPUMEPHI UX MPUMCHECHHS
JUTSL pEeLIEHUs MAaTEMAaTUUECKUX U MPAKTHUYECKUX 3a/1a4;

— KakK TMOTPeOHOCTH TPAKTUKH TPUBEIM MaTEeMAaTHYECKYyI0 HAyKy K HEOOXOIUMOCTH
pacuImpeHus: MOHSATHUS YUCIIA;

— TIOHATUS NECATHYHOW M OOBIKHOBEHHOH JpoOeii, mpaBuia BBHITOJHEHUS JACUCTBUH C
JNECATUYHBIMH TPOOSMU, OOBIKHOBEHHBIMH JPOOSIMH C OJJUHAKOBBIMHU 3HAMEHATEIISIMH, TTOHSITHE
MIPOIIEHTA;

— TIOHATHUS «yPaBHEHHE» U «PEIICHUE YPAaBHEHUS»;

— CMBICII aJITOPUTMa OKPYTJICHUS ACCATUIHBIX APOOCH;

— MIEPEMECTUTEIBHBIN, PACIIPEACITUTENbHBIA U COUETATEIIbHBIN 3aKOHBI;

— TIOHSITUE CPETHETO apu(PMETHIECKOTO;

— MOHSTUE HATYpPaJIbHOM CTETIEHU YHCIIa;

— ompeereHrue MPSIMOYTOJIBHOTO TMapajuiefenunena u Kyoa, GopMyibl s BBIYUCICHHS
JUTMHBI OKPY>KHOCTH U TUJIOLIAU KPYTa;

JOJIKHBI YMETh:

— BBIMIOJIHATH apu(PMeTHYecKue NEHCTBUS C JECITHYHBIMH IPOOSMH (B TOM YHCIE YCTHOE
CJIO’KEHUE Y BBIYMTAHUE JCCITUYHBIX APOOCH C IBYMS 3HAKAMH);

— BBINONHATH CJIOXEHHE ¥ BBIUUTAHUE OOBIKHOBEHHBIX JApoOed, HUMEIoMmMX o0mui
3HaMCHATeNb,

— MEePEXOAUTh OT OJTHOW (POPMBI 3aMMKUCH YHUCEN K APYTOil, MPEICTaBIATh JECITHIHYIO TPOOh
B BHUJI¢ OOBIKHOBEHHOW W B TMPOCTEHIINX CIydasXx OOBIKHOBEHHYIO B BHJIE JCCATUYHOM,
MPOLEHTHI B BUJE ApoOU U IpoOb B BUAE MPOICHTOB, OKPYIJIATH IENbIC YUCIA U JACCATUYHBIC
poou;

— BBINIOJIHATH MPUKUAKY M OLIEHKY 3HAUEHHU I YUCIIOBBIX BHIPAXKECHHUIA;



— BBIIIOJIHATH ,Z[GI\/'ICTBI/DI C YHUCJIaMHU Pa3HOr'0 3HAKa— IMOJIb30BATHCSA OCHOBHBIMH CAWHHUIIAMU
JUIMHBI, Macchl, BPEMEHH, IUIOUIa/IM, BbIpakaThb Oojiee KpyMHbIC €AUMHHIIBI Yepe3 MEJKHUe U
Ha000pOT;

— HaXOAMUTb 3HAYEHUS CTETIEHEN C HATypaJbHBIMU [TOKA3aTEIsIMU;

— pellaTh JUHEHUHBIC YPaBHECHHUS;

— U300pakaTh YMcaa TOUKAaMH Ha KOOPAUHATHOM MPSMOM;

— pCiaTh TCKCTOBBIC 3a/1a4X Ha I[pOGI/I 1 MPOLCHTHI;

— BBIUKCHATH OO0BEMBI MPSIMOYTOJIBHOTO Mapajulefienunena U Kyba, HaXOAWUThb [UIMHY
OKPY>KHOCTH U IUIOLIAIb KpyTa.

B yacTHOCTH, B 5 KJIacce yyammecs

HAOJI’KHBI 3HATH:

— MOHATHS HATYPAIBHOTO YUCIIA, IECITUYHON ApOOH, OOBIKHOBEHHOHU ApO0H;

— IIPaBUJIA BBINIOJIHEHHS JEHCTBUH C 3alaHHBIMH YUCIIAMU;

— CBOMCTBa apu(PMETHUECKUX NEHCTBUI;

— MOHATHUSI OYKBEHHBIX BBIPAKCHUH U YPaBHEHUI, IPOLICHTOB;

— OIpEelEICHUs OTPE3Ka U JIy4a, IPAMOYTOJIbHOIO NTapaJlIeeunea U OKPYKHOCTH;

HAOJI’KHbI YMETh:

— BBINOJNHATH apUPMETHUYECKHE ICHCTBUS C HATYpAIbHBIMU YHMCIAMHU U JECATUYHBIMU
JIPOOSMH;

— IPUMEHATH CBOWCTBA apU(PMETUUECKUX EHCTBUIA IPU PELICHUU IIPUMEPOB;

— pelaTh YpaBHEHUs, yIpOLaTh OyKBEHHbIE BBIPAXKECHUS;

— pemaTh 3a/1a4M Ha IPOOH U C MMOMOIIBIO YPAaBHEHHIA;

— HaXOAWTH MIPOLEHT OT YHCJIa U YUCIIO 10 €70 NMPOLICHTY.

B yactHoCTH, B 6 KIacce yuyanuecs

HAOJI’KHbBI 3HATH:

— MOHATHS OOBIKHOBEHHOH JAPOOH U OTPHULIATEIILHOTO YHCIA;

— TpaBWIa BBINOJHEHUS JEHCTBUM € OOBIKHOBEHHBIMH JPOOSIMM, MOJOXKHUTEIbHBIMU H
OTPHULATEIILHBIMU YN CIIAMH;

— OIIpeZeICHUE YIJIa ¥ €0 BUJBI;

— IIOHATHE «BEPOSITHOCTD >

HAOJI’KHbI YMETh:

— BBIMIOJIHATH apU(METUYECKHE NEHCTBUS ¢ OOBIKHOBEHHBIMH JIPOOSMH, MOJIOKUTEITLHBIMU U
OTPHULATEIIEHBIMY YHCIIAMH;

— MepPeXOIUTh U3 OHOM (POPMBI 3aITUCH B JPYTYIO;

— HaXOAWTbH 3HAYEHUS CTEIICHEH C LIEJIBIMU [T0Ka3aTEISIMU;

— pewmarb TEKCTOBBIE 3aJauM, BKJIOYAs 33Jaud, CBSI3aHHBIE C OTHOIUIEHUEM M C
IPONOPLHUOHATBHOCTBIO BEJIMUUH, IPOOSIMU U POLIEHTAMU;

HCIO0JIB30BATh NMPHOOPETEeHHbIE 3HAHMSA W YMEHHSI B NPAKTHYECKOH NeATEeJbHOCTH H
MOBCEIHEBHOM KM3HHU:

— JUIsl PpEUIEHUs HECJIOXHBIX IPAKTUYECKUX pacueTHBIX 3ajad, B TOM YHCIE C
UCIIOJIb30BaHUEM ITPU HEOOXOAUMOCTHU KaJIbKYJIATOPA;

— YCTHOM NPUKHUJKH U OLICHKH Pe3yJbTaTa BBIYUCICHUM, IPOBEPKU PE3YJIbTAaTa BHIYUCICHUS
C MCIIOJIB30BAaHUEM PA3JIUYHBIX TPUEMOB;

— JUIs  peuleHHs TPAKTUYECKUX 3a]ad, CBA3AHHBIX C HAaXOXXICHHEM O0O0OBEMOB
IPSAMOYTOJIBHOTO Napajulesenumeaa u Kyoa, JIUHbl OKPYKHOCTH U IUIOIIAAH Kpyra.

TpeOoBaHMs K YPOBHIO NOATOTOBKH YYAIIMXCH 7 KJIACCOB MO ajredpe
Yuammecs 101KHBI 3HATH/IOHUMATh:

— MaTeMaTHYECKUM SI3BIK;
— CBOICTBA CTENEHU C HATYpPaJIbHBIM IMOKA3aTENIEM;



— ompejeNieHue OJHOWICHA U MHOTOWIEHA, ONEPaluy HaJl OJHOWICHAMH U MHOTOWICHAMM;
(bopMyIIbl COKpAIIEHHOTO YMHOKEHUS; CIOCOOBI PAa3I0KEHHSI HA MHOKUTEIH;

— NMUHeHHYyI0 QYyHKIUIO, €€ CBOWCTBA U rpaduK;

— KBaIpaTUYHyI0 QYHKIHIO U e€ Tpaduk;

— CTIIOCOOBI PENICHHS CUCTEMBI IBYX JIMHEWHBIX YPAaBHEHUH C IBYMS TIEpEMEHHBIMH;

AO0JKHbI YMeTh:

— COCTaBJISATh MATEMAaTUYECKYIO MOJIEITb TIPH PEIICHUN 33]1aY;

— BBINIOJIHATH JEHCTBUS HAJ CTENECHSIMH C HaTYpaJbHBIMHU MOKa3aTeIsIMH, IMOKa3aTelieM, He
PaBHBIM HYIIIO, UCTIOJIb3YsI CBOMCTBA CTENEHEH;

— BBIOJHATH apu(mMeTHyeckue Omepalud Haja OJHOWIEHAMM U MHOTOWJIEHaMH,
pacKIaabIBaTh MHOTOWICHBI HA MHOXKUTEH, UCTIONb3YSI METOJ BHIHECEHHS OOIEro MHOKHUTEIS
3a CKOOKH, METOJ IPYIIUPOBKH, (DOPMYIIBI COKPAILIEHHOT'O YMHOKEHHSI;

— CTpOUTH rpauKu TMHEHHON U KBaAPaTUIHON (PyHKITHIA;

— peuiaTh CUCTEMBI IBYX JTMHEHHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMH;

BJa/IeTh KOMIETEHIHSIMU: T03HABATEIbHOW, KOMMYHUKATUBHOW, WH(MOPMAIMOHHOW H
pediekcuBHOI;

pemaTh cJeayolue ;KU3HEHHO-MPAKTHYEeCKUe 321aUH:

— CaAMOCTOSITETILHO MPUOOPETATh U MPUMEHSATH 3HAHUS B PA3IMYHBIX CUTYaIUsX;

— paboTarh B rpyImax, apryMEeHTUPOBATh U OTCTaWBATh CBOIO TOUKY 3PEHUS, YMETh CIyIIaTh
ApYTHX;

— U3BJIEKaTh y4eOHYI0 HH()OPMAIIMIO HA OCHOBE COMIOCTAaBUTEIILHOTO aHAIIN3a 00BEKTOB;

— TI0JIb30BAaThCSl TMPEIMETHBIM YyKa3zaTeJeM, OSHIMKIONEAUEeH U CHPAaBOYHHUKOM IS
HAXO0XJICHUS WH(OPMAIIUH;

— CaMOCTOSITETILHO JIEHCTBOBATh B CUTYallMH HEOPECIEHHOCTH MIPH PEIICHUN aKTyaJlbHbIX IS
HUX TIPOOIIeM.

TpeGoBanusi kK ypPOBHIO NOATOTOBKH yyammxcsi 8-9 kiaccos no ajaredpe

Yuamuecs 10/KHbI 3HATH/TIOHUMATh:

— 3HAUCHHE MaTeMaTHYeCKOU HayKu [JIs1 pCHICHHA 3a4a4, BO3HUKAKOINIUX B TCOPUU H
IPAaKTUKE; IIUPOTY U B TO K€ BPEMsI OrPaHUUEHHOCTh IIPUMEHEHUSI MaTEMAaTHYECKUX METOOB K
aHaJM3y U MCCIIEeI0OBAaHMIO MTPOIIECCOB U SABJICHUI B IPUPOE U OOILECTBE;

— 3Ha4YeHUE NPAKTUKU U BOIPOCOB, BO3HUKAIOIIUX B CAaMON MaTeMaTHKe AJs (POPMUPOBAHUS
U Ppa3BUTHA MaTeMaTHYEeCKOMU HAayKH; HWCTOPUIO PAa3BUTUA TMOHATUA 4YHCIA, CO3JaHUA
MaTeMaTHYECKOro aHaJIN3a, BOSHUKHOBEHUSI U Pa3BUTUS T€OMETPUH;

— YHUBEPCAJIbHBIM XapakTep 3aKOHOB JIOTMKM MaTEMaTHMYECKUX pAaCCYXACHHM, HX
IPUMEHUMOCTh BO BCEX OOJACTAX 4YEIOBEYECKOM JeATENbHOCTH; BEPOATHOCTHBIM XapakTep
Pa3IUYHBIX [IPOLIECCOB OKPYKAOIIEr0 MUPA;

AOJKHBI yMeTh:

— BBIIIOJIHATH apI/I(bMeTI/I‘-IGCKI/Ie I[eﬁCTBHH, CoucTasd YCTHBIC W NHUCBMCHHBIC TIPUCMBI;
HAaXOJUTh 3HAYCHMs KOPHS HATypaJlbHOW CTENEHH, CTENEHU C PAlMOHAIBHBIM IOKa3aTeseM,
HCIIOJIB3Ys IIpHU H€O6XO,Z[I/IMOCTI/I BbIYUCIUTCIIBHBIC yCTpOﬁCTBa; I10JIb30BAaTbHCA OHGHKOﬁ u
IPUKHUIKOM TP MPAKTUYECKUX pacueTax;

— COCTaBIISATh OYKBEHHBIC BBIpRXXEHUS M (OPMYIBI IO YCIOBUSM 3ajad; OCYILECTBIATH B
BBID@KEHUSAX U (OpMyJax 4YMCIOBbIE MOJICTAHOBKM M BBINOJHATH COOTBETCTBYIOIINE
BBIYUCIICHHSI, OCYIIECTBISAThH MOJCTAHOBKY OJJHOTO BBIPAXEHHUS B JPYroe; BeIpakaTh U3 Gopmyl
OJIHY IIEPEMEHHYIO UYepe3 OCTAIbHbIE;

— BBIITOJIHATH OCHOBHBIC I[eﬁCTBHH CO CTCIICHAMMU C I ECIBIMU IT0KAa3aTC/IsIMU, C MHOI'OYJICHAMU
U anreOpauyecKuMH JApoOsSIMH; BBINOJHATh Pa3jI0KEHUE MHOIOWIEHOB HAa MHOXXHTEINH;
BBITIOJIHATH TOKJIECTBEHHBIC IPE0OPa30BaHuUs PALIMOHAIBHBIX BBIPAXKCHUIA;

— IPUMEHSATh CBOMCTBA apU(PMETUUECKUX KBAAPATOB KOPHEW Ui BBIUMCICHUS 3HAUYEHUH U
npeoOpa30BaHUi YHCIIOBBIX BBIPAKECHUH, COIEPIKAIINX KBAIPaTHbIC KOPHHU;



— peluaTh JIMHEWHbIE, KBAJAPAaTHbIE YPABHEHMS U pallMOHAJIBHBIE YPABHEHMSI, CBOISAIIMNECA K
HUM, CUCTEMBI JIBYX JIMHEMHBIX YPABHEHUI U HECIIOKHBIE HEJIMHEWHbBIC YPABHEHUS;

— pellaTh JUHEHWHBIE U KBAapaTHbIC HEPABEHCTBA C OJJHOM IIEPEMEHHOU U UX CUCTEMBI;

— pewaTh TEKCTOBBIE 3a7aud alreOpandeckuM METOIOM, MHTEPIPETHPOBATh MOTYyYCHHBIN
pe3yabTat, MPOBOAUTH OTOOP peIeHH, ucXoasa U3 GOPMYITUPOBKH 3a/1a4H;

— U300pakaTh YMcaa TOUKAaMH Ha KOOPAUHATHOM MPSMOM;

— OIPEIENITh KOOPAUHATHI TOUKH IUIOCKOCTH, CTPOUTH TOUYKHU C 33JaHHBIMU KOOPJIHUHATaMHU;
n300pakaTh MHOKECTBO PEIICHHI JIMHEWHOTO HEPABEHCTBA;

— pacmo3HaBaTh apu(PMETHUYECKHE M TEOMETPHUYECKHE IPOrPEeCcCHM; pelaTh 3afadd ¢
npUMEeHEeHHEeM (HOPMYIIbI OOIIETO YWIeHa U CYMMbI HECKOJIBKUX MEPBIX YWICHOB;

— HaxOIUTh 3HAa4YeHHd (YHKIMH, 3a7aHHOM (opmynoi, Tabmuuel, rpapukom mo eé
apryMeHTy; HaXOJUTh 3HAYEHHsI apryMeHTa MO 3Ha4eHHI0 (QYHKIUU, 3aJaHHOU rpadukoM HiIn
Ta0JIULEN;

— OIpeleNsITh CBOIMCTBAa (DYHKIUU 1O ee rpauKy; NPUMEHTh rpaduyecKkue npeacTaBIecHus
IIPY PELIECHNUN YPaBHEHUM, CUCTEM, HEPABEHCTB;

— OIHUCHIBaTh CBOMCTBA U3YUYECHHBIX (DYHKUIUN, CTPOUTH UX TPaPUKu;

— W3BIIEKaTh MH(MOpPMAIMIO, NPEACTABICHHYI0O B TalnMIax, Ha Auarpammax, rpapukax;
COCTaBJISITh TaOJIUIIBI, CTPOUTH TUArpaMMbI U TpaduKH;

— pemarb KOMOWHATOpHbIE 3a7aydl MyTEM CHUCTEMAaTHYECKOTO Iepedopa BO3MOXKHBIX
BAPUAHTOB U C UCIOJIb30BAaHUEM ITpaBUJIa YMHOXKEHNUS;

— BBIUUCIISATH CPEIHUE 3HAYEHUS PE3YJIbTATOB U3MEPEHMIA;

— HaXOAWTb YacTOTy COOBITHS, HCIOJIb3YsS COOCTBEHHBIE HAONIONEHUS U TOTOBbBIE
CTaTUCTUYECKHUE JIaHHBIE;

— HaXOJIUTh BEPOSTHOCTH CIYIaHBIX COOBITHI B TPOCTEUIIINX CITyYasiX;

BJa/IeTh KOMIETEHIHSIMU: TO03HABATEIbHOW, KOMMYHUKATUBHOW, WH(MOPMAIMOHHOW H
pediekcuBHOI;

pemiaTh cJeAyolnne ;KU3HeHHO-IPAKTHYeCKUe 3aJa4H:

— CAMOCTOSITETILHO MPUOOPETATh U MPUMEHSATH 3HAHUS B PA3IMYHBIX CUTYaIUsX;

— paboTatp B Tpymnmnax;

— apryMEHTUPOBaTh U OTCTaWBaTh CBOK TOUKY 3PEHHS;

— yMeThb CIymaTh JpPYrHX; U3BIEKaThb Y4eOHyl0 HH(pOpMAIMI0O Ha  OCHOBE
COTIOCTaBUTENILHOTO aHalIn3a 00BEKTOB;

— I0JIb30BAThCsS MIPEAMETHBIM YKa3aTeJIeM DHIMKJIONEANI U CIIPAaBOYHUKOB JUIsl HAX0XKIEHUS
nHpopmanuu;

— CaMOCTOATEIBHO JAEUCTBOBATh B CUTYALlUH HEONPEAEIEHHOCTHU MPU PELIEHUH aKTyaJbHBIX
JUTISL HUX TTPOOJIeM.

TpeOoBaHMsl K YPOBHIO NOATOTOBKH YYaIIUXCH 7 KJIACCOB M0 reOMEeTPUM
B pezynomame u3yuenusn 0anno20 Kypca yuawuecs 00a)4CHbl yMemov/3Hams:

. 3HaTh, Kakas (Qurypa HasbIBaeTCs OTPE3KOM; yMeTb 0003HauaThb TOYKM W TpPsSMbIE Ha
pHUCYHKE, U300paxaTh BO3MOXHBIC CIydad B3aWMHOTO PACTIOJIOKEHUS TOYEK W MPSIMBIX,
JIBYX TPSIMBIX, OOBSICHUTH, UYTO TaKO€ OTPE30K, M300pakaThb M 0003HA4YaTh OTPE3KH Ha
pHUCYHKE.

. OOBSCHUTD, YTO TAKOE JTy4, H300pakaTh U 0003HAYATH JIY4H, 3HATh KaKas TeOMETpHUYECKas
¢durypa Has3bpIBaeTCAd YIJIOM, UYTO TaKO€ CTOPOHbI M BEPIIMHBI Yyria, 0003HaYaTh
HEepa3BEPHYTHIE U Pa3BEPHYTHIC YIJIBI, MOKa3bIBaTh HA PUCYHKE BHYTPEHHIOIO 00JIaCcTh
HEPa3BEPHYTOTO yIiia, MPOBOIUTS JIy4, pa3AesIOIUI ero Ha 1Ba yIJia;

. Kakne reomerpuueckue (Urypbl Ha3bIBaIOTCA pAaBHBIMH, Kakas TOYKa HAa3bIBACTCA
CEepeMHON OTpe3Ka, KaKOW JIyd Ha3bIBaeTCS OMCCEKTPUCOM yTIJia; CpaBHUBATH OTPE3KU U
YIJIbI, 3alUCHIBATh PE3YNbTAThl CPABHEHHS, OTMEYATh C MIOMOIIbI0 MACIITAOHON JIMHEHKH
CepeuHy OTpe3Ka, C MOMOUIbIO TPAHCIIOPTUPA MPOBOAUTH OUCCEKTPHUCY YIIIa;



W3mepuTh AaHHBIA OTPE30K C TOMOIIBIO0 MACIITAOHON JIMHEHKN U BBIPA3UTh €r0 JJIHHY B
CaHTHMETpaxX, MWIIMMETpPaxX, METpax, HaXOAWTh JJIUHY OTpPE3Ka B TEX Cilydasx, Korja
TOYKA JCJIAT JAHHBIM OTPE30K HA [1BA OTPE3KA, JUIMHBI KOTOPBIX U3BECTHBIL;

Yro Takoe rpagycHas Mepa YIVIa, HaxOOUTb TIPagyCHBIE MeEpbl YIJVIOB, HCIHOJb3YS
TPAHCTIOPTHP, U300PAKATH MPSMOM, OCTPBIN, TYION M pa3BEPHYTHIN yTJIbI;

Kaxue yribpl Ha3bIBalOTCS CMEXHBIMU M YEMY paBHA CyMMa CMEKHBIX yIJIOB, KaKHE YIJIbl
Ha3bIBAIOTCS BEPTUKAIBHBIMUA M KAKMM CBOWCTBOM OOJIaJIal0T BEPTUKAJIBHBIC YIJIbI, KAKHE
IpsIMBIE Ha3bIBAIOTCS NEPIECHIUKYJAPHBIMU; YMETh CTPOMTH YIOJI, CMEXHBIA C JAHHBIM
yIJIOM, HW300pakaTh BEPTUKAIbHBIC VYIVIBI, HAaXOJUTh HAa pPHUCYHKE CMEXHBIE H
BEPTHUKAJIbHBIC YIIIBI;

OOBscHUTD, Kakasg (uUrypa HazbIBaeTCs TPEYroJbHUKOM, W Ha3BaTh €rO JJIEMEHTHI; YTO
Takoe [EPUMETP TPEYrOJIbHUKA, KakKWe TPEYrOJIbHUKM Ha3bIBAIOTCS  PaBHBIMH,
(OpMyIHPOBKY M 10Ka3aTeIbCTBO IIEPBOrO MPU3HAKA PABEHCTBA TPEYTOIbHUKOB;
Onpenenenust NepneHANKYISIpa, IPOBEAEHHOTO U3 TOYKU K JAHHOW MPSMOW, MEIUaHBbI,
OMCCEKTPUCHI, BBICOTHI ~ TPEYroJbHHKA, pPAaBHOOEAPEHHOTO U  PAaBHOCTOPOHHETO
TPEYroJbHUKOB; 3HaTh (POPMYIUPOBKY TEOPEM O MEPNEHIUKYIISIPE K MPSIMOM, O CBOMCTBaX
paBHOOEIPEHHOTO TPEYrOJIbHUKA,;

@OopMyIUPOBKM UM [IOKa3aTelnbCTBA BTOPOTO W TPETHETO IPU3HAKOB PAaBEHCTBA
TPEYTrOJIbHUKOB;

OmnpeneneHue OKPy>KHOCTH, yMETh O0BICHUTH, YTO TaKOE LIEHTP, PaANyC, XOp/a, TuaMeTp,
Jyra OKPY>KHOCTH, BBIIIOJIHATD C TIOMOILBIO LIUPKYJIA U TMHEUKHU IPOCTEUINNE ITOCTPOCHUS:
OTpe3Ka, PAaBHOTO JaHHOMY; YIJa, PaBHOIO JaHHOMY; OHMCCEKTPHCHI JaHHOTO YIJIa;
MPSMOM, TPOXOAIIEH Yepe3 NaHHYI0 TOUYKY M MEPHEHIUKYISIPHYIO K JAHHOW IPSIMOMH;
CEepEeIMHBI JaHHOTO OTPE3Ka;

OnpeneneHue napasieNbHbIX —NPSMBIX, Ha3BaHUsA YIVIOB, O00pa3yloIIUXcs IpH
NepeceueHN JABYX IHPSAMBIX CeKylleill, (OpMYyIMPOBKM IPU3HAKOB MapauI€IbHOCTH
IPSIMBIX; IOHUMATh, KAKUE OTPE3KH M JIyUU SBISAIOTCS MapajuieNbHBIMU; YMETh IOKa3aTh
Ha PHUCYHKE IIapbl HAKpeCT JEKAIUX, COOTBETCTBEHHBIX, OJHOCTOPOHHHUX YIJIOB,
JOKa3bIBaTh MPU3HAKY NAPAJIJIENIBHOCTH JIBYX IPSIMBIX;

AKCHOMY NapaUIeIbHBIX TMPSAMBIX M CIEACTBUSA M3 HeE;, [OKa3blBaTh CBOMCTBA
NapauIeIbHBIX IPAMBIX U IPUMEHSTh UX IIPU PELICHUM 3a/1a4;

Jloka3bIBaTh TEOPEMY O CyMME YIJIOB TPEYIOJbHUKA U €€ CICACTBUS; 3HATh KAKOM yroi
Ha3bIBACTCSI BHEUIHUM  YIJIOM TPEYIOJbHHMKA, KAaKOM TPEYrOJbHUK  Ha3bIBACTCS
OCTPOYTOJIbHBIM, IIPSAMOYTOJIBHBIM, TYIIOYTOJIHBIM;

Jloka3bIBaTh TEOPEMY O COOTHOLICHUSAX MEXKIAY CTOPOHAMH U YIVIAMHM TPEYTOJIbHUKA U
CJIIECTBUSA U3 HEE, TEOPEMY O HEPAaBEHCTBE TPEYIOJIbHUKA, IIPUMEHSTh UX IIPU PEILICHUU
3ajad4;

Jloka3bIBaTh CBOMCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB, 3HATh (POPMYIUPOBKH MPU3HAKOB
paBEHCTBA NMpPSAMOYIOJbHBIX TPEYrOJbHUKOB M JIOKa3blBaThb WX, NPUMEHSTH CBOICTBa U
IIPU3HAKU IIPY PEILICHUU 3a7a4;

Kaxoil oTpe3ok Ha3plBacTCSd HAKJIOHHOW, NPOBEAEHHOW W3 [aHHOM TOYKM K JaHHOMU
IIPSIMOM, YTO HA3bIBACTCSA PACCTOSTHUEM OT TOUYKH 10 IIPSIMOU M PACCTOSTHUEM MEXKIY IBYMs
[IapAJUIEIbHBIMA TPAMBIMHM; yYMETh CTPOHUTH TPEYrOJbHUK IO JBYM CTOPOHAM H YLy
MEXy HUMH, I10 CTOPOHE U ABYM IIPUJICKAILUM K HEH yriaMm, 0 TPEM CTOPOHAM.

TpeboBaHNsl K YPOBHIO MOATOTOBKY YYAIIHUXCSH 8 KJIACCOB M0 reOMeTPHH

B pezynomame usyuenusa 0annozo Kypca y4aujuecs 00aM4CHbl yMemb/3HaAmMb:

OObsicHUTD, Kakas (pUrypa Ha3bIBaeTCsi MHOTOYTOJIbHUKOM, Ha3BaTh €ro 3JI€MEHTHI. 3HATh,
YTO TaKO€ MEPUMETP MHOTOYIOJbHMKA, KaKOW MHOTOYIOJbHUK HAa3bIBAETCS BBINYKIIBIM;
YMETh BBIBECTH (POPMYIIY CYMMBI YTJIOB BBITYKJIOI'O MHOT'OYTOJIbHHUKA.



3HATh OMpeAeNeHUs MapalIeIorpaMM | Tparenuu, GopMyITUPOBKH CBONCTB M MPU3HAKOB
napajuieJiorpaMMa ¥ paBHOOCIPSHHOW TPAIeuy; YMETh UX JIOKa3bIBaTh U MIPUMEHSTH IPH
pelIeHnH 3aja4; AeTUTh OTPE30K Ha N PaBHBIX YacTeW C MOMOIIBIO IMUPKYIS U JTUHEHKH U
pelIaTh 3aJ1a4 Ha TOCTPOCHHUE.

3HaTh OmpeleNeHus MPSAMOYTOJIbHUKA, poMOa, KBaapaTa, GOPMYIUPOBKH UX CBOWCTB U
MPU3HAKOB; YMETh JOKa3bIBaTh HM3yYEHHBIC TEOPEMbl U MPUMEHSITh WX IMPU PEIICHUU
3aJa4; 3HATh ONPEICIICHUS CHUMMETPHYHBIX TOYEK M (UTYpP OTHOCHTEIHHO MPSIMOH W
TOYKH; YMETh CTPOUTh CHMMETPUYHBIE TOYKM W PACIO3HABaTh (DUTYpHI, 0OIamaromne
OCEBOM U LIEHTPAJIbHON CUMMETPUEN.

3HaTh OCHOBHBIE CBOWCTBAa IUIOMIANE © QOpMyny i BBIYUCICHHUS IUIOIIAIA
MPSIMOYTOJIbHUKA, YMETh BBIBECTH 3Ty (OPMYIy U HCIIOIB30BaTh €€ U CBOMCTBA TUIOIIAICH
IIPH PEIICHUH 3a/ad.

3uarh (opMmynbl AN BBIUMCICHHS IUIOMIAACH MapajieriorpaMma, TPEYrodbHUKAa U
Tpameuuu; yMeTb WX JIOKa3bIBaTh, a TaKXKe 3HATH TeopeMy 00 OTHOIICHHWH IUTOIIanei
TPEYrOJIbHUKOB, HMCIOIIHUX 110 PABHOMY YIIIy, H YMETh MMPUMEHATh U3YUYECHHBIC (POPMYIIBI
IIPH PEIICHUH 3a7ad.

3Hath TeopeMy [ludaropa u oOpaTHyio €€ TeopeMy; YMETh UX JOKa3bIBaTh M MPUMEHATH
IIPH PEIICHUH 3a/ad.

3HaTh OMNpeneNeHHs MPOMOPIUOHATLHBIX OTPE3KOB U MOJAO0HBIX TPEYTOJIBHUKOB, TEOPEMY
00 OTHOUICHWH TUIOMIAe TOAOOHBIX TPEYrOJbHUKOB W CBOWCTBO OMCCEKTPUCHI
TPEYroJIbHUKA; YMETh IPUMEHSITh HX IPU PECIICHUH 3a/1a4.

3HaTh TpPU3HAKK TMOAOOUS TPEYrOJbHUKOB, YMETh WX JIOKA3bIBaTh U TPUMEHSTH IMPHU
pEIICHHUH 3a]1a4.

3HaTh TEOpPEMBI O CpEOHEH JIMHUM TPEYroJbHUKA, TOUYKE TEPECEUYCHHUs] MeauaH
TPEYroJIbHUKA U MPOTOPIIMOHATHFHBIX OTPe3KaxX B MPSMOYTOJIBHOM TPEYrOJbHUKE; YMETh
WX JIOKa3bIBaTh M MPUMEHSATH MIPH PEIICHUH 33]1a4, a TAK)KE YMETh C IIOMOIIBIO [IUPKYIIS U
JUHEHKHU IeTUTHh OTPE30K B TAHHOM OTHOIICHHUH U PEIIaTh 3a7a4i Ha TIOCTPOCHUE.

3HAaTh ONpeneICHUs CHHYCa, KOCHHYCA, TaHTeHCAa OCTPOTO yIiia NPSMOYTOJbHOTO
TPEYroJbHUKA; yMETh JOKa3blBaTh OCHOBHOE TPUTOHOMETPHUYECCKOE TOXKICCTBO; 3HATH
3HAUYCHUS CUHYCAa, KOCUHYCA, TaHTeHca Jiis yriaos 30°, 45°, 60°.

3HaTh BO3MOXHBIC CIIy4aW B3aUMHOTO pACIOJIOKEHUS TPAMOW W OKPYXKHOCTH,
onpezesieHue KacaTelbHOM, CBOMCTBO M MPHU3HAK KACaTeNbHOW; YMETh MX JOKa3bIBaTh U
MPUMEHSITH [IPU PEIICHUN 3a]1a4.

3HaTh, KAKOW YroJl Ha3bIBACTCS IEHTPAJIBHBIM M KAaKOH BIMCAHHBIM, KaK OIPEICIACTCS
rpaaycHas Mepa YT OKPYXXHOCTH, TEOPEMY O BIIMCAHHOM YIJIe, CJICICTBHS M3 HEH W
TEOpEeMy O TMPOU3BEIACHUH OTPE3KOB IEPECEKAIONINXCS XOPA; YMETh OKa3bIBaTh O3TH
TEOPEMBI U IPUMEHSTh UX TPU PEIICHUH 3a/1a4.

3HAaTh TEOPEMbl O OUCCEKTPHCE yIia M O CEPeIMHHOM MEPICHIUKYIIPE K OTPE3KY, UX
CIIEJICTBUSI, TEOPEMY O TEPECEYCHHH BBICOT TPEYTOJIbHHKA; YMETh HMX JOKa3bIBaTh W
MPUMEHSITH ITPU PEIICHUN 33]1a4.

3HaTh, Kakas OKPYKHOCTb HA3bIBAETCS BIMCAHHON B MHOTOYTOJILHUK U Kakas OMUCAHHON
OKOJI0 MHOTOYTOJIbHHKA, T€OPEMbl 00 OKPY)KHOCTH, BIHCAHHOW B TPEYrOJIbHHUK, U 00
OKPYXHOCTH, ONHCAHHOH OKOJIO TPEYrojJbHUKA, CBOWCTBA BIHCAHHOTO M OIMCAHHOI'O
YeThIPEXYTOILHUKOB; YMETh HX JOKA3bIBATh U IPUMEHSTh MIPH PEIICHUH 3aa4.

TpeboBaHNsi K YPOBHIO MOATOTOBKY YYAaIIHXCH Y KJIACCOB MO reOMeTpHH
B pe3ynomame usyuenusa 0annozo Kypca yuaujuecs 00aAMHCHbl yMemb/3HaAMb:

3HaTh ONpEJeNeHUs] BEKTOpa M PaBHBIX BEKTOPOB; M300pakaTh M 0003HAYaTh BEKTOPHI,
OTKJIaAbIBATH OT JAHHOW TOYKU BEKTOP, PABHBINM JTaHHOMY; YMETh pelIaTh 3a1a4H.
YMeTb OOBSICHUTH, KaK OIpEneNseTcsl CyMMa IBYX M 0Oojiee BEKTOpPOB; 3HATH 3aKOHBI



CIIOKCHHSI BEKTOPOB, OIpEAENCHUEe pPAa3HOCTU JBYX BEKTOPOB; 3HATh, KAaKOH BEKTOP
Ha3bIBACTCSI TPOTUBOIIOJIOKHBIM JTAHHOMY; YMETh CTPOUTh CYMMY JIBYX U 0oJiee JTaHHBIX
BEKTOPOB, IOJB3YACh IpaBUIAMU TPEYLOJIBHHUKA, IapajuleiorpaMMa, MHOIOYIOJIbLHHKA,
CTPOUTH PA3HOCTD JIBYX JIAaHHBIX BEKTOPOB; YMETh peliaTh 3aa4yHu.

3HaTh, KaKOW BEKTOp Ha3bIBAETCS MPOU3BEICHHWEM BEKTOpa Ha YHCIO; YMETh
GbopMyIMpOBaTh CBOWCTBA YMHOXXEHHS BEKTOpa Ha YHCIO; 3HaTh, KAaKOH OTPE30K
Ha3bIBACTCS CPEHEH JTMHUEH Tpaneuuu; yMeTb (popMyIupoBaTh U JOKa3bIBATh TEOPEMY O
CpEeIHEeH JIMHUM TPpaIeuu; YMETh PeliaTh 3a/1auu.

3HaTh HOPMYIHPOBKHU U JOKA3ATEIHCTBA JIEMMBI O KOJUTMHEAPHBIX BEKTOPAaX U TEOPEMBI O
pPa3JIOKEHUU BEKTOpa IO JBYM HEKOJUIMHEAapHBIM BEKTOpaM, IIpaBUila ACUCTBUU HaJ
BEKTOpPaMH C 3aJIaHHBIMU KOOPJIMHATAMH; YMETh peliaTh 3aa4H.

3HaTh M yMETh BBIBOJAUTH (POPMYIIBI KOOPAMHAT BEKTOPA Yepe3 KOOPAMHATHI €ro KOHLA U
Ha4Jajia, KOOpAWHAT CEPEIMHBI OTpe3Ka, IIUHBI BEKTOpAa U PACCTOAHUA MEXIY IBYMS
TOYKaMU; YMETh PEIIaTh 3aJa4uu.

3HaTh U YMETh BBIBOJUTH YPABHEHUSI OKPYXHOCTU U MPSIMON; YMETh CTPOUTH OKPY>KHOCTH
U NIpsIMBIE, 3aJaHHbIE YPAaBHEHUSAMU; YMETh PEIIATh 3a0a4H.

3HaTh, KaK BBOJATCS CUHYC, KOCUHYC U TaHTeHC yriaoB oT 0° o 180° ymeTh q0Ka3bIBaTh
OCHOBHOE€ TPUTOHOMETPUUYECKOE TOXKIAECTBO; 3HATH (DOPMYJIBI JIJIsi BEIYUCICHUS KOOPAWMHAT
TOYKHU; YMEThH pEIIaTh 3aJa4H.

3HaTh M YMETh JOKa3blBaTh TEOPEMY O TUIOMIAJAM TPEYroJbHUKA, TEOPEMbl CHHYCOB H
KOCHHYCOB; YMETh PEIIaTh 3aa4H.

YMeTh OOBSICHUTB, YTO TaKOE YroJl MEXIY BEKTOpaMH; 3HATh ONPEAEICHUE CKAJSIPHOTO
MIPOU3BENICHUS BEKTOPOB, YCJIOBHE TMEPIECHIUKYIIPHOCTH HEHYJIEBBIX BEKTOPOB,
BBIPQXXCHHE CKAIIPHOTO MPOM3BEACHHSI B KOOPAWHATAX M €r0 CBOICTBA; YMETh pellaTh
3aJa4H.

3HaTh OINpeAeNICHHE MPaBUILHOTO MHOTOYTOJIbHUKA; 3HATh U YMETh JIOKA3bIBAaTh TEOPEMBI
00 OKpY)XHOCTH, OIHMCAaHHOH OKOJI0 MPaBWJIBHOTO MHOTOYTOJILHHUKA, M OKPYXHOCTH,
BIIMCAHHOW B TPABWJIbHBI MHOTOYTOJIbHHUK; 3HATh (OPMYINbBI JJIsi BBIYMCICHUS YIJa,
IUIOA U CTOPOHBI IMPABWIBHOIO MHOIOYIOJIBHMKAa U pajuyca BIIMCAaHHOM B HETO
OKPY>KHOCTH; YMETh UX BBIBECTH M MPUMEHSTH TIPHU PEIICHUU 3a]1a4.

3HaTh (OPMYIBI ATMHBI OKPY>KHOCTH M JIyTH OKPYXKHOCTH, IUIOMIAN KPyra U KpyroBOTro
CEKTOpa; YMETh IPUMEHATH UX IIPU PELICHUN 3a1a4.

YMeTh OOBSCHHUTH, UTO TaKO€ OTOOpaKCHHE IUIOCKOCTH Ha cebsl; 3HATh OMpeeicHUe
JBIDKAHUS TUIOCKOCTH; YMETh JIOKa3bIBaTh, YTO OCEBas W IIEHTPAJIbHAS CHUMMETPHHU
SBIISIIOTCSL JIBWKCHUSMU M 4YTO TPH JBHKEHUHM OTPE30K OTOOpa)kaeTcss Ha OTPE30K, a
TPEYTOJIbHUK — Ha PaBHBIA €My TPEYTOJbHUK; YMETh PEIIaTh 3a/1a4u.

YMeTh OOBSICHUTBH, YTO TaKo€ MapajuleJbHBIA IMEPEeHOC M MOBOPOT; JOKa3bIBaTh, 4YTO
napanneanblﬁ HepeHoc n HOBOpOT ABJIAKOTCA ABHUXXCHHUSAMU ITJIOCKOCTH, yMeTB pemaTL
3aJa4H.

I/IMGTL Hpe,Z[CTaBJIeHI/IH (0) HpOCTCﬁH.IHX MHOFOFpaHHI/IKaX, TCJIaxX H HOBerHOCTHX B
IPOCTPAHCTBE; 3HATH (OPMYIBI JJIS BBIYUCICHHS IUIONIA/EH MOBEPXHOCTEH M 00BEMOB
Tel.

5. Y4eOHO-MeTOANYECKHIT KOMILJIEKT

5-6 KJ1acchl
1. Yuebnuk H.f. Bunenkuna, B.J. )KoxoBa u ap. MaremaTtuka. 5 kiacc. -u3a. MHemMo3uHa,

2008.

2. Pabouas Terpans B.H. Pynaunkas MatemaTtuka 5 kinacc; Muaemo3suna , 2010r
3. Yuebnuk H.S. Bunenkuna, B.1. XKoxoBa u np. Matemaruka. 6 kimacc. -u3a. MHeMo31WHa,

2008.



4. Pabouas tetpans B.H. Pynaunkas Maremaruka 6 knacc; Muemosuna , 2010r

7-9 xmacchl

1.MopakoBuy A. I'. Anrebpa. 7 knacc: B 2 4. Y. 1: yueOHUK JUIs yyamuxcs
obmeobpazoBaTenbHbIX yupexkaenuii / A. I'. Mopakosud. — M.: Muemo3suna, 2008.
2.MopakoBuy A.T. Anrebpa. 7 knacc: B 2 4. Y. 2: 3a1a4HUK IS YYAIIHXCS
001eobpazoBaTeNnbHBIX yupexkaenuii / [A. I'. MopakoBud u nip.]; mox pea. A. I'. MopakoBuua. —
M.: Muemosuna, 2008.

3.Mopakosuu A. I'. AnreOpa. 8 knacc: B2 4. Y. 1: yd4eOHUK TSl yIaIIHXCS
o0meoOpa3oBarenbHbIX yupexxaeHuii / A. I'. Mopakosud. — M.: MHemo3uHa, 2008.

4 MopakoBuu A. I'. Anrebpa. 8 kiacc: B 2 u. Y. 2: 3a1ayHuK 17151 y4anuxcs
obmieoOpazoBarenbHbIX Yupexaenuii / [A. I'. Mopakosuy u nip.]; mox pen. A. I'. MopakoBuda. —
M.: Muemo3uHa, 2008.

5.MopakoBua A. I'. Anrebpa. 9 knacc: B 2 4. Y. 1: yueOHUK U1 yqamuxcs
obmeobpazoBaTenbHbIX yupexaenuii / A. I'. Mopakosuy, I1. B. CemenoB. — M.: MHemo3uHa,
2008.

6.MopakoBuu A. I'. Anre6pa. 9 xknacc: B 2 4. Y. 2: 3aa4HuK IS yIaIIHuXCs
obmieo0pazoBarenbHBIX yupexaceauii / [A. I'. Mopakosuy u nip.]; mox pen. A. I'. MopakoBuya.—
M.: Muemo3uHa, 2008.

7. Atanacss JI.C. I'eomeTpus. 7-9 knacc. -

PaGouast Terpaas o reomerpun. 7 kiacc: K yaeouuky AranacsHa JI.C. u np. - Inazkos FO.A.,
Kamaes I1.M. (2013, 78c¢.)

PaGouas rerpaap o reomerpun. 8 kiacc: k yaeOuunky AranacsHa JI.C. u np. [ naskos [O.A.,
Kamaes I1.M. (2012, 160c.)

Pabouas tetpaap no reomerpuu. 9 kiacc: k yueOuuky Atanacsua JI.C. u np. - Inazxos FO.A.,
Kamaes I1.M. (2013, 80c.)

6. UnpopManmoHHO-METOANYECKHE HCTOYHUKH
Jaumepamypa 075 yuumens u yuauuxcs (OCHO8HAs U OONOJIHUMENbHAS, INeKMPOHHbLE
u30aHus (KOMNaKkm-oucKu, ooyyarouue KOMNbIOMepHvle NPOZPaAMMbL);

uHmepHem pecypcwl

5-6 KJ1acChl

Hynauueia FO.I1.,Kponrays B.JI.Kontponbhbie paboTsl o maremaruke (Pa3HoypoBHEBbIE
3aJIaHus).

AptionsiH E. b., Bonosuu M. b., I'nazkos 1O. A., Jlesurac I'. I'. MatemaTuueckue JUKTAHTBI JJIs
5-9 knaccoB. — M.: IIpocsemenune, 2009.

bynanosa JI. M., {ynuunsi FO. I1. ITpoBepounble 3agaHus 10 MaTEMAaTHUKE JUIs ydamuxcs 5-8 u
10 knaccoB. — M.: [Ipocsemenue, 2007.

JIsicenko @.D., JI.C.OnbxoBast Maremaruka 5-6 kiacc TecTsl 11 TPOMEKYTOUHOM aTTeCTalluu
Epmosa A.I1.,.I'ono6opoaskoB.B. CaMmocTosiTenbHBIE U KOHTPOJIBHBIE PAOOTHI..

A.C. Yecnoxkos, K.W. Hemkos. /lugaktuueckue Mmarepuansl s S kinacca,2007.

JU1s1 yauTenei u yqammxcs. Maemosuna,2007

7-9 xnaccel

Mopnaxosud, A. I'. Tectsl mo anredpe ms 7-9 knaccos / A. I'. Mopakosuy, E. E.
TynbunHckas. — M.: Muemosuna, 2007

Mopakosud, A. I'. Anrebpa: Tectsl 11 7-9 kiaccoB 001eo0pa3oBaTebHBIX YUpEeKIeHUH / A.
I'. Mopnakosuy, E. E. Tynpunnckas. — M.: Maemo3una, 2004;

Anrebpa. 7 knacc. [Toypounsie muiansl o yueonuky Mopakosuua A.I'. u p. (2011, 253c.)
Anrebpa. 7 kimacc. CamoctosTenbHble paboThl. Arekcarndposa JI.A. (2009, 104c.)

Anrebpa. 7 knacc. KontponbHbsie paboTsl. Arexcanoposa JI.A. (2009, 39c¢.)



Anrebpa. 7 knacc. Koutposnbusie pabotsl. Jyonuyvin FO.I1., Tynvuunckas E.E. (2006, 48c¢)
Anrebpa. 7 knacce. briumonipoc. Tynvuunckas E.E. (2008, 128c¢.)

Anrebpa. 7 kinacc. Meroamueckoe mocobue ans yuutens. Mopokosuu A.1. (2008, 64c.)
KoHTpoJsibHBIE U caMOCTOSATENbHBIE Pa0OTHI 1Mo anredpe. 7 kiacc. K yaueOHuky MopakoBuya
A.T. Ilonos M.A. (2011, 64c.)

Tectrr mo anre6pe. 7 knacc. K yueOnuxy Mopakosuya A.I'. Krrounukosa E.M., Komuccaposa
H.B. (2011, 128c¢.)

30 tectoB o mateMatuke. 5-7 knaccel. Munaesa C.C. (2011, 192¢.)

Maremaruka. 7 knacc. TeMaTudeckue TeCTOBbIe 3aaaHus s moarotoBku k [ MA. Jowney
JLII. (2012, 128c.)

Anrebpa. 7 knacc. 224 quarHocTuueckux BapuanTta. [lanapuna B.A. (2012, 240c.)
Anrebpa. 7 kimacc. COOpHUK T€CTOB M KOHTPOJIbHBIX 3ananuii. /Jromuna T.1O., Maxonuna
A.A. (2011, 95c¢.)

Anrebpa. 7 kimacc. Temaruueckue TecThl. [IpoMexyrounas arrectanus. 1100 ped. Jlvicenko
@.D., Kynabyxosa C.1O. (2011, 173c.)

CamocTosaTenbHbIE U KOHTPOJIbHBIE pabOTHI M0 anredpe u reomeTpuu uid 7 kinacca. Epuosa
A.IL, I'onobopoowvko B.B. (2005, 176¢.)

CamocTosaTeabHbIE U KOHTPOJIbHBIE pabOTHI 10 anredpe u reomeTpuu i 8 kiacca. Epuosa
A.IL, I'onobopoowvko B.B. (2004, 160c.)

Anrebpa. 8 kimacc. CamoctosTenbHble paboThl. Anexcanoposa JI.A. (2007, 112c.)

Anrebpa. 8 kiacc. Kontponbhbie paboTsl. Anexcanoposa JI.A. (2009, 40c.)

Anrebpa. 8 kimacc. Kontponbasie pabotel. Jyonuyein FO.I1., Tyrvuunckas E.E. (2005, 48c.)
Anrebpa. 8 knacc. baunonpoc. Tyrvuunckas E.E. (2009, 120c.)

Anrebpa. 8 kimacc. Meroanueckoe mocooue mist yaurens. Mopoxkosuu A.I. (2010, 77¢.)
Anrebpa. 8 kiacc. TecToBble 3a/1aHUsI K OCHOBHBIM yueOHUKaM. PaGouas terpans. Kouasun
B.B. (2009, 80c.)

KonTponbsHbIe 1 camocToATenbHbIe padoThl Mo anredpe. 8 kiacc. K yuebnuky Mopakosuua
A.I'. Ilonoe M.A. (2011, 64c.)

Tectrl o anredpe. 8 knacc. K yuebnuky Mopakosuua A.I'. Knrounuxosa E.M., Komuccaposa
HU.B. (2011, 96¢.)

Anrebpa. 8 kiacc. Temaruueckue Tectsl. [Ipomexyrounas arrecranus. /100 peo. Jlvicenko
@.D., Kynabyxosa C.IO. (2011, 95c¢.)

Anrebpa. TecTbl U1 IPOMEKYTOUHOM aTTecTanuu. 7-8 kiacc. [100 peo. Jlvicenxko @.P. (2009,
224c.)

Anrebpa. 8 knacc. 208 quarnoctuueckux BapuanToB. [lanapuna B.U. (2012, 224c.)
CamocTosATeabHbIE U KOHTPOJIbHBIE pabOTHI M0 anredpe u reomeTpuu g 9 kinacca. Epuosa
A.IL., I'onobopoowvko B.B. (2008, 192c¢.)

Anre6pa. 9 knacc. [Toypounble miiansl o yueouuky Mopakosuua A.I'. u 1p. (2011, 284c.)
Anrebpa. 9 knacc. CamocrositenbHbie paboThl. Anekcanaposa JI.A. (2012, 88c.)

Anrebpa. 9 kimacc. Kontponbabie paboThl. Arexcanoposa JI.A. (2010, 32c¢.)

Anrebpa. 9 knacc. Kourponbnsie pabotsl. Jyonuyvin FO.I1., Tyavuunckas E.E. (2005, 48c¢.)
Anrebpa. 9 kmacce. briunonipoc. Tynvuunckasn E.E. (2010, 91c.)

Anrebpa. 9 kiacc. Meroanueckoe mocobue s yautens. Mopokosuu A.1., Cemenos

I1.B. (2010, 72c.)

Anrebpa. 7-9 knaccel. Kontponbasie pabotsl. Mopokosuu A1 (2011, 127¢.)

Anre6pa. 7-9 knaccel. Tectsl. Mopoxosuy A.I'., Tyneuunckas E.E. (2008, 119c.)
KonTponbHbIe 1 camocToATenbHbIe padoThl 1o anredpe. 9 kiacc. K yuebnuky Mopakosuua
A.I'. Ilonoe M.A. (2011, 48c.)

Tectrl o anredpe. 9 knacc. K yuebnuky Mopakosuua A.I'. Knrounuxosa E.M., Komuccaposa
HU.B. (2011, 128c.)

Co0pbitusa. BepositHoctu. Ctatuctuueckas o0padboTka ganHbIX. Jlom. K Kypey anreopst 7-9
Ki1. Mopoxoeuu A.I., Cemenos I1.B. (2008, 112c.)




I'eomerpus. 7 knacc. Kontponbhsie pabotel. Menvnukosa H.B. (2012, 64c.)

I'eometpus. 7 knacc. Pabouas Terpanb. Amanacan JI.C. u op. (2010, 65c¢.)

Junaktuueckue Marepuaisl mo reomerpun. 7 kiacc. K yuebnuky Aranacsina JI.C. -
Menvnuxosa H.b., 3axaposa I'.A. (2013, 144c.)

I'eomerpus. 7 knace. Jlupakrnueckue marepuansl. 3us b.1"., Meunep B.M. (2010, 127c.)
Tectsl mo reomerpun. 7 kinacce. K yueonuky Aranacsina JI.C. u ap. - 3sasuu JI.U., [lomockyes
E.B. (2013, 96c¢.)

Tectsl mo reomeTpun. 7 kiacc: k yueOHuky Aranacsina JI.C. u ap. - @apkos A.B. (2009, 126¢.)
I'eomerpust. 7 knacc. [loypounsie miansl k yueOnuky Aranacssa JI.C. (2010, 302c.)
['eometpus. 7 knacc. COOpHUK 3aaHUM I TEMAaTUUECKOTO U UTOTOBOTO KOHTPOJIS

3HaHuil. Epwosa A.11. (2013, 112c.)

I'eometpus. 7 xnacce. Tematuueckue tectol. Muwenxo T.M. (2010, 112c¢.)

I'eomerpus. 7 xnacc. Tematuueckue tectol. Muwenxo T.M., baunkos A./[. (2010, 81c.)
TeTpanb-KOHCTIEKT 10 TeomMeTpun s 9 knacca. Epwosa A.I1., I'onobopoowvko B.B.,
Kpuowcanosckuu A.@. (2012, 96¢.)

I'eometpus. 8 knacc. Konrponbabie padbotel. Menvnuxkosa H.b. (2013, 64c.)

I'eomerpus. 8 knace. Jlupakrnueckue marepuansl. 3us b.1., Meunrep B.M. (2010, 159c¢.)
JlunakTrdeckue MaTepuasbl 0 FEOMETPHH [T 8 Kilacca ¢ yriIyOJIE€HHBIM U3yYeHUEM
mareMatuku. 3us b.I"., Hexpacoeg B.b. (2000, 80c.)

Tectsl mo reomerpun. 8 kimacc. K yueonuky Aranacsna JI.C. u ap. - 3sasuu JI.U., [lomockyes
E.B. (2013, 160c.)

Tectsl mo reomeTpuu. 8 kiacc: Kk yueoHuky Aranacsna JI.C. u ap. - @apkos A.B. (2009, 110c.)
I'eomerpust. 8 kiacc. [loypounsie mians! k yueOnuky Aranacssa JI.C. (2010, 365c.)
I'eometpus. 8 knacc. Temarnueckue tectol. Muwenko T.M. (2011, 176¢.)

I'eomerpus. 8 knacc. Temaruueckue tectol. Muwenko T.M., bBaunkoe A./]. (2008, 128c.)
TeMmarndeckuii KOHTPOJIb IO TeoMeTpuH. 8 knacc. Menvnuxkoea H.b., Jlenuxosa H.M. (2011,
88c.)

['eometpus. 9 knacc. Koutponbsusie padotsl. Menvnukosa H.b. (2010, 94c.)

I'eomerpus. 9 xknacc. Aunaktuueckue matepuansl. 3us b.1. (2009, 127¢.) 6666

Tectst mo reometpun. 9 kimacc. K yueonuky Aranacsna JI.C. u ap. - 3sasuu JI.U., [lomockyes
E.B. (2013, 128c.)

Tectol mo reomeTpuu. 9 knacc: k yuebuuky Aranacsina JI.C. u np. - @apkos A.B. (2010, 96¢.)
Temarnueckuii KOHTPOJIb 110 reoMeTpun. 9 knacc. Meavnukosa H.b., Jlenuxosea H.M. (2009,
64c.)

I'eomerpust. 9 knacc. [loypounsie miiansl k yueOnuky Aranacssa JI.C. (2005, 318c.)
I'eometpus. 9 knacce. Tematuueckue tectol. Muwenxo T.M. (2011, 144c.)

I'eomerpus. 9 xnacc. Tematuueckue tectol. Muwenxo T.M., brunkos A./[. (2008, 94c.)
['eomerpus. CamocTOsITEILHBIE M KOHTPOJIbHBIE pa0doThI: 7-9 knaccel. Huenckas M.A. (2012,
144c.)

Uzyuenue reomerpuu B 7-9 knaccax. [locobue aisa yunrenein. Amanacan J1.C. u op. (2009,
255c.)

I'eomeTpus. 7-9 knaccel. 3a1aun Ha rOTOBBIX yepTexkax s noarotoBku k [ UA u EI'D. banasn
3.H. (2013, 223c.)

IToaroroBka k ' 1A

I'MA 2013. Marematuka. Cemenog A.B., Tpenanun A.C., Awenxo U.B. u dp. (2013, 88c.)
Maremaruka. 9 knacc. Tpenaxep no HoBomy 1uiany 'MA. AnreGpa, reoMeTpusi, peaibHas
maTtemaruka. 1100 peo. Jlvicenxo @.D., Kyrabyxosa C.F0. (2013, 160c.)

Marematuka. 9 knacc. [Toaroroska k TMA-2013. YueOHO-TpEHUPOBOYHBIE TECTHI IO HOBOMY

wiany ['MA: anreGpa, reomerpusi, peanbHas MaTreMaTka. /100 peo. Jlvicenko @.D., Kynabyxosa
C.1O. (2013, 128c.)



I'eomerpust. 9 kmacc. Hobie 3aganust [UA-2013. 100 peo. Jlvicenxko @.D., Kynabyxosa
C.10. (2012, 32c.)

Maremaruka. 9 xnacc. [TonroroBka k TMA-2013. 100 peo. Jlvicenko @.D., Kyrabyxosa
C.1O. (2012, 288c.)

Maremaruka. 9 xnacc. [TonroroBka k TMA-2013. Pemebnuk. 7100 peo. Jlvicenko @.D.,
Kynabyxosa C.IO. (2012, 320c.)

Maremaruka. 9 knacc. Temaruueckue TecTsl aist moarotoBku k [A-2013. Anrebpa,
TEOMETPHUSI, TEOPHS BEPOSITHOCTEH U cTaTUCTUKA. [100. ped. Jlvicenko D.D., Kynabyxosa
C.10. (2012, 315c.)

I'eometpusi. Bee tunbl 3ananuii [MA-9 u EI'D. Pemaem 3aiaun — noBTopsieMm

teoputo. Borvghcon B.U. (2013, 96¢.)

HuTepner-pecypcsl:

http://alexlarin.net/egel1.html

http://www.alleng.ru/edu/math3.htm

http://mathgia.ru/or/gial 2/Main

http://mathege.ru/or/ege/Main

http://reshuege.ru/




