H3yuenue ocnoHoll 0OKymMeHmayuu, peciameHmupyrouieil yueono-

60CnUMAMEIbHbLU npouyecc, 6 mom uuazepaﬁouux npozpamm no wnamemamuke

(Yuumenv-npaxmuxanum Hecmepoea Hamanva Cepzeeena)

Pabouas nporpaMma 1o MaTeMaTuke COCTaBJIeHa HA OCHOBE!

1)
2)

3)

4)
5)

®enepanbHblil 3ak0H «O06 06pazoanuu B Poccuiickoit @eneparum» ot 29.12.2012 N 273-03;
«DenepanbHbIil TOCynapcTBeHHBIH cTangapT OcHoBHOTO 00mero o6pasoBanus» (Ilpukas
MunncrepcTBa oOpasoBanus U Hayku P® ot 17 mexadps 2010 r. Ne 1897 «O0 yrBepkIeHHH |
BBEJICHUH B JIeHCTBHE (PeaepalbHOTO TOCYAApCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTa
OCHOBHOTO 00111ero 00pa3oBaHusm»);

@enepanbHbBIA TIepeueHb yYEOHHKOB, YTBEPKICHHBIX, PEKOMEHIOBAHHBIX (IOMYIICHHBIX) K
WCTIONIb30BAaHMIO B  00pa30BaTeNIbHOM TIpoIlecCe€ B O0pa30BaTENBHBIX  YUPEIKACHUSX,
peau3yIouX MporpaMmbl 001IeT0 00pa3oBaHNs;

VYyeonoro murana MOY-OOII Ne6 r. Atkapcka CapaTtoBckoit oomactu;

OcnosHas O6pa3zoBarensHas [Iporpamma OcHoBHoro O6mero O6pazosanus MOY-OOIL No6 r.
ATtkapcka CapaToBCKOM 00J1acTH, yTBEpIKIeHHAs MprKa3oM aupekTopa oT 25.08.2020 r; mpukas
Nel52.

1.1. lenu peanu3anum:

1.B HanpaeieHUuU JINYHOCMHO20 paseumus:

dbopMupoBaHUE TPEACTABICHUN O MaTeMaTHKEe, KaK 4YacTH OOIIEYeIOBEUYECKOW KYIBTYPHI, O
3HAYMMOCTH MAaTeMAaTHKH B PA3BUTHH [IUBUIN3AIMA U COBPEMEHHOTO OOIIECTBA;

pa3BUTHE JIOTUYECKOTO M KPUTHUECKOTO MBIILIECHHS, KyIbTYpPhl PEUr, CIIOCOOHOCTH K YMCTBEH-
HOMY 3KCIEPUMEHTY;

(dhopMHpOBaHNE UHTEIIEKTYalIbHOM YECTHOCTH U 0OBEKTUBHOCTH, CTIOCOOHOCTH K IIPEO0I0ICHUIO
MBICIIUTENBHBIX CTEPEOTUIIOB, BHITEKAIOUINX U3 OOBIIGHHOTO OIIbITA;

BOCITUTaHHE KAuyeCTB JUYHOCTH, 00ECMEUUBAIONIMX COLMAIBbHYI0 MOOUIBLHOCTH, CIIOCOOHOCTh
MIPUHUMATH CAMOCTOSITEIbHBIE PELICHUS;

(bopMHpOBaHHE KAYE€CTB MBILICHUS, HEOOXOAUMBIX ISl aanTallud B COBPEMEHHOM HMH(OpMa-
[IMOHHOM OOIIECTBE;

pa3BUTHE UHTEpeca K MaTEMaTUYECKOMY TBOPUYECTBY U MaTEMaTHUYECKHUX CIIOCOOHOCTEH;

Il. B memanpeomemnom nanpaenenuu:

pa3BUTHE TPEICTABICHUI O MaTeMaTHKe Kak (opme OmMcaHus ¥ METOJE MO3HAHUS JCHCTBHU-
TEJILHOCTH, CO3/IaHKE YCIOBHH Ul MPHOOPETEHHS IEPBOHAYAIBLHOTO OTIBITa MaTeMaTHYECKOTO
MOJICTTUPOBAHMS;

¢dopmupoBaHre OOIMX CHOCOOOB MHTEUICKTYaJbHON JESTEILHOCTH, XapaKTEPHBIX Ul MaTe-
MaTHUKU | SBISIONIMXCS OCHOBOM MO3HABATENBHON KYJIBTYPbI, 3HAUUMOH JUIS Pa3IM4HBIX chep
YeJI0BEYECKO JIeSTeTBHOCTH;

B npeomemmnom nanpasnenuu:

OBJIAJICHHNE MAaTEMAaTUYECKHMMH 3HAHMSAMH M YMEHHSIMH, HEOOXOAWMBIMH JUIS TPOJIOJDKECHHS
00pa3oBaHus, U3y4EHUs] CMEKHBIX JUCIHUILIINH, TIPUMEHEHHUS B IOBCEAHEBHOM KU3HH;

coszmanue (hyHAaMeHTa Uil MaTeMaTHYeCKOTO Pa3BUTHsI, (POPMHUPOBAHKS MEXaHH3MOB MBIIILJIE-
HUSI, XapaKTePHBIX ISl MAaTEMaTHUECKOH JIESITeTbHOCTH.

3aoauu:

OBJIAJIETh CHUCTEMOM MaTeMaTH4YeCKMX 3HaHUN U yMeHHfI, HCO6XOIlI/IMBIX IJIl IPpUMCHCHUS B
HpaKTquCKOﬁ ACATCIIbHOCTH, U3YYCHHUU CMCIKHBIX JUCHUIIIINH;



*  CIOCOOCTBOBATh HMHTEIUICKTYAIbHOMY pa3BUTHIO, (OPMHUPOBATH KadecTBa, HEOOXOIUMBIC
YeIIOBEKY IS TTOJIHOIICHHOH KU3HU B COBPEMEHHOM O0IIIeCTBE, CBOMCTBEHHBIC MATEMATHYCCKOM
NESTEIBbHOCTH: SICHOCTU W TOYHOCTH MBICIHM, HHTYUIMH, JIOTUYECKOTO MBIIUICHHUS,
MIPOCTPAHCTBEHHBIX MPEICTaBICHHIA, CIOCOOHOCTH K MPEOJI0JICHUIO TPYAHOCTEH;

* (opmupoBaTh npepcTaBIcHUS 00 UACSIX W METOJAX MAaTEMATHKU KaK YHHUBEPCAIBHOTO SI3bIKA
HayK{ U TEXHUKHU, CPEJACTBAX MOJICITMPOBAHMUS SIBJICHUI U MTPOLIECCOB;

*  BOCHUTHIBaTh KYJIbTYpPY JIMYHOCTH, OTHOIICHHE K MAaTEMAaTHKE KaK YacTH OOIIeueI0BEYECKOM
KYJbTYpBbI, UTPAIOIIEH 0COOYIO POJIb B OOIIIECTBEHHOM Pa3BUTHUU.

1.2. 3agaumn peanu3zanum:

*  TIpUOOpETeHHE MaTEMAaTUYECKUX 3HAHUM U YMEHUH;

*  OBJaJICHUE 00OOIIEHHBIMH CTIOCOOAMU MBICIIMTEIIEHON, TBOPUECKOM e TETLHOCTH;

* OCBOGHME KOMIIETEHIMH (y4yeOHO-TIO3HABATEIbHOM, KOMMYHHUKAaTHUBHOM, peQieKCHBHOMH,
JUYHOCTHOTO CaMOPa3BUTHS, HH(GOPMAIIMOHHO-TEXHOJIOTHUECKOM, IIEHHOCTHO-CMBICIIOBOW );

* cO3JlaHue YCIOBUN /i (popMHpOBaHUS 00YYarOMIMXCSl HABBIKOB 370POBbsl U OE30MAaCHOTO /s
YeJI0BEKA U OKPYXKaIOIel ero cpeapl 00pa3a )KU3HU;

* co3laHuE YCIOBUU a1 (GOPMHUPOBAHUS LEHHOCTEH OO0YyJaromMXCs, OCHOB HMX TPaKJIaHCKOMN
TTO3HITNH ¥ COIMATBLHO-TIPO()ECCHOHATBHBIX OPHEHTAIIHIH.

2. O0masi XapaKkTepucTHKa y4ed0HOr0 Kypca
2.1. ConeprkaHHe MaTeMaTHIECKOTO 00pa30BaHUs B OCHOBHOMW ITKOJIE OPMHUPYETCS HA OCHOBE

(GyHIaMEHTAJIBHOTO si/ipa HIKOJBHOTO MaTeMaTH4yeckoro obpa3zoBaHus. OHO B OCHOBHOH IIKOJIE

BKJIIOUAET CJIEAYIOIINE pa3Aeibl: apugmemura, aneebpa, hyHKyuu, 6eposmHoCmy U CIMAMUCMUKA,

ceomempus. Hapsimy ¢ STUM B HEro BKJIIOYEHBI JBa JOIMOJIHUTEIBbHBIX pas3fena: 1o2uka u

MHOJCECm8d, MamemMamuxka 6 UCMOPUYECKOM pa3sumuu, YTO CBSI3aHO C peanu3aiueil 1enei

OOLIEMHTEIUIEKTYAIbHOTO M O0ILEKYIBTYPHOTO pa3BUTHS yuanuxcs. CoaepikaHue Kaxa0ro U3 3TUX

pa3nesioB pa3BOpAaYMBACTCS B COAEPKATEIbHO-METOAMYECKYIO JIMHUIO, MPOHU3BIBAIOUIYIO BCE

OCHOBHBIE pa3JeNibl COAEepKaHUS MaTeMaTHYeCKOro 00pa3oBaHus Ha TaHHOM CTyNeH! O0ydeHusl.
Coneprkanue pazzena «ApupMeTHKA» CIYKUAT 0a30¥ 11 JATbHEHUIIIET0 U3YYCHHs YIalluMHUCS

MaTeMaTHKH, CHOCOOCTBYET Pa3BUTHIO UX JIOTUYECKOTO MbIIUICHUS, (OPMUPOBAHUIO YMEHUS

M0JIb30BAaThCs AITOPUTMaMHU, a TaKke MPUOOPETEHUI0 MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B

MTOBCEIHEBHOM >KU3HU. Pa3BUTHE NOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBS3aHO C PallMOHAIBHBIMU U

UppalMOHAILHBIMU YUCJIaMU, (OPMUPOBAHMEM MEPBUYHBIX IMPEACTABICHUN O IEHCTBUTEIHLHOM

yycliie. 3aBepllieHne YMCIOBOM JMHUM (CUCTeMAaTu3alus CBEICHUI O NEHCTBUTENbHBIX YMCIIAX, O

KOMILJIEKCHBIX YHUCJIAX), TaK K€ KaK 1 0oJjiee CI0KHbIE BOMPOCkl apudmeruku (anroputm EBkinuaa,

OCHOBHas Teopema apu(pMeTUKH), OTHECEHO K CTYIEHHU OOIIero cpeaHero (IoJIHOT0) 00pa3oBaHusl.

Coneprxanue pazzena «AJiredpa» HanmpaBiieHO HA (OPMHUPOBAHHUE Y YUALTUXCS MATEMATHYECKOTO
anmapara Ui pelIeHds 3aJad M3 PasHbIX pa3[esioB MaTeMaTHKH, CMEXKHBIX IPEIMETOB,

OKpY)KaloIlel pearbHOCTU. SI3bIK anreOpbl MOAYEPKUBACT 3HAUCHHWE MATEMATHKU KakK S3bIKa s

MIOCTPOCHUSI MaTEMaTHUYECKUX MOJIeNIel MPOIIECCOB U SIBICHUH peaibHoro Mupa. B 3agaun uzydeHus

anreOphl BXOAAT TAKXKE PA3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXO0AUMOT0, B YaCTHOCTH, JIJIs

YCBOGHHUA Kypca HMH(POpPMATHKH, OBJAJEHUS  HAaBbIKAMH JECAYKTUBHBIX  PACCYXICHHM.

[IpeoOpa3oBaHre CHMBOJBHBIX (POPM BHOCHUT CHENM(PHUECKUN BKIAJ B Pa3BUTHE BOOOpPaKEHHS

y4Yaluxcsi, X CHOCOOHOCTEM K MaTeMaTH4eCKOMY TBOpPYECTBY. B OCHOBHOH IIKOje MaTepuan

TPYNIUPYETCS BOKPYT pallMOHAIBbHBIX BBIPAKEHUM, a BOIMPOCHI, CBSI3AHHBIE C MPPALMOHAIbHBIMU

BBIPOKEHUSMU, C TPUTOHOMETPUUECKUMHU (QYHKIHSIMH U IPE0OPa30BaHUSIMU, BXOIST B COJEPIKAHUE

Kypca MaTeMaTHKHU Ha cTapliel cTyreHu oOydeHus B MIKOJIE.

Conepxanue pazaena « @yHKIUM» HALIEJICHO Ha MOJYyYeHUE IKOJbHUKAMHU KOHKPETHBIX 3HaHUM

0 GyHKIIMM Kak BaKHEHWIIEH MaTeMaTW4ecKOoW MOJEeNH Ui ONHCAHUS U HCCIEeTOBAHUS

pa3zHooOpa3HbIX MporeccoB. M3ydeHne 3TOro marepuaia CrocoOCTBYET Pa3BUTHIO Yy YYallUXCS

YMEHUSlI HUCIOJb30BAaTh  pa3IMYHbIE A3BIKM MAaTE€MAaTUKH  (CIOBECHBIM, CHMBOJIMYECKHIA,



rpaduuecKuii), BHOCUT BKJIaJ] B (pOpMUpOBaHHE MPEICTABICHUI O POJIM MAaTeMaTHKH B Pa3BUTUU
LMBUJIN3ALUU U KYJIbTYpBHI.

Paznen «BepoSITHOCTH M CTATHCTHKA» — 0053aTEIIbHBI KOMIIOHEHT IIKOJIBHOTO 00pa30BaHMS,
YCUJIMBAIOLIUI €ro MPUKIAJHOE U MPAKTUUYECKOE 3HaUeHUE. DTOT MaTepuall HEOOX0IUM, MPEXKIe
BCEro, Ut (popMUpoOBaHUS Yy ydamuxcs (PyHKIIMOHATBHON IPAMOTHOCTH - YMEHUN BOCIPHHUMATH U
KPUTHYECKH aHAM3UPOBATh WH(GOPMANHIO, TPEACTABICHHYI0 B pa3iMyYHBIX (opMax, MOHUMATh
BEPOSATHOCTHBIM  XAapakTep MHOTHX pEaJbHBbIX 3aBHCHUMOCTEHW, IIPOBOJUTH IPOCTEHILINE
BEPOSITHOCTHBIE pacueThl. V3yueHrne 0CHOB KOMOMHATOPUKHU MO3BOJIUT y4allUMCSI paccMaTpUBAaTh
cllydyau, OCYILECTBJIATh Iepedop M MOJCYET 4YHcia BAapUAHTOB, B TOM 4YHUCJIE B IPOCTEHIINX
MIPUKIIAIHBIX 3a7a4ax.

[Ipyn u3yyeHUM CTAaTHUCTUKU U BEPOSATHOCTU PACILIUPSIOTCS IPEICTaBICHUS O COBPEMEHHOM
KapTUHE MHUpa M METOJaX €ro HUCCIeIOBaHMs, (GOPMUPYETCS MOHUMAHHE POJIM CTATUCTUKU Kak
HMCTOYHUKA COLMAJIBHO 3HAYMMON HMHQPOpMAIUM, U 3aKJIaJbIBAlOTCS OCHOBBI BEPOATHOCTHOTO
MBIIILJICHUS.

Lenp coxmepxanus pasnena «['eomerpus» — pa3BUTh y  ydaluxcs MPOCTPAHCTBEHHOE
BOOOpa)X€HHE U JIOTUYECKOE MBIIIJIEHHE IyTeM CHCTEMAaTUYeCKOrO M3y4eHHs CBOMCTB
reOMETPUUECKUX (PUTYpP Ha IJIOCKOCTHU U B IPOCTPAHCTBE M IPUMEHEHUS 3TUX CBOWCTB IPU PEILICHUU
3aJ1a4 BBIYMCIIUTEIBHOTO M KOHCTPYKTUBHOTO XapakTepa. CylecTBeHHas pojb IIPH 3TOM OTBOJUTCS
pa3BUTHUIO TreoMeTpuueckod UHTyuluu. CoueTaHHe HAarJSIAHOCTH CO CTPOTOCTBIO SIBIISIETCS
HEOTHEMJIEMONM YacThI0O TE€OMETpPUYECKUX 3HaHMW. Marepuan, oTHocsmuics K OIokam
«Koopaunate» u «BekTopbl», B 3HAUUTEITHLHON CTENEHU HECeT B cebe MEeXIpPEeIMETHhIC 3HAHUS,
KOTOpbIe HAXOAST IPUMEHEHHUE, KaK B pa3IMYHbIX MATEMATUYECKUX AUCHUIUIMHAX, TAK M B CMEXHBIX
npeaMeTax.

OcoOenHOCThIO pazfiena «JIormka U MHOKeCcTBa» SBJISETCS TO, YTO NMPEACTABICHHBIA B HEM
Marepuan MPEUMYIIECTBEHHO HW3Y4aeTCsl M HCIHOJB3YEeTCd B XOJ€ PAaCCMOTPEHUS PA3IMYHBIX
BOIIPOCOB Kypca. COOTBETCTBYIOINI MaTEpHall HALIEJIEH HA MATEMAaTHYECKOE Pa3BUTHE yYaIUXCH,
(dbopMHpoOBaHHE y HUX YMEHHUS TOUYHO, CKATO U SCHO M3JIaraTh MBICIIM B YCTHON U MHUCbMEHHOM peyu.

Paznen «MaTtemaTuka B HMCTOPHYECKOM Pa3BUTHW» MpeJHAa3HAUYCH M (OPMUPOBAHUS
MpPE/ICTaBJICHU O MaTeMaTHKe Kak 4YacTh YeJOBEUECKON KyIbTYpbl, s OOILEro pa3BUTHUA
IIKOJIBHUKOB, Ul CO3JaHUS KYJIbTYPHO-UCTOPUYECKON cpelpl 00yueHus. Ha Hero He BbiaensieTcs
CHELUAaJIbHBIX YPOKOB, YCBOEHUE €TI0 HE KOHTPOJIUPYETCS, HO COAEPKAHHUE ITOr0 pa3/iesia OpraHuqHO
MPUCYTCTBYET B Y4eOHOM Ipoliecce Kak CBOEro pojia TyMaHUTapHbIA (OH MPU PACCMOTPEHHUU
po0IeMaTUKH OCHOBHOT'O COJIEp>KaHUsl MaTeMaTUYeCKoro 00pa3oBaHusl.

2.2. Opeanuzayust y4eOHOU OessmeibHOCmU Noo0pa3ymesaen UCnoib308aHue Ciedyrouux

Memooos:  MpaouyuoHHvle — JdeKyus, TPAKTHKYM, CEMHUHAp, HaOIIOJCHUE, OIHMCAHHE,
MOJeNnupoBaHue, paboTa ¢ yaeOHHUKOM U JAp.; METO/bI HHTEHCUBHOTO 00YyUEHUS - METO/1 YKPYITHEHUS
munaktruyeckux eaunuil ([1L.M. Dpnuues), Meton nHTeHCU(UKAUMKU O0yYeHHs] HA OCHOBE CXEMHBIX
Y 3HAaKOBBIX Mojenell yueOHoro matepuana (B.®. [llaTanos), MeTo] MPOEKTOB.

2.3. B mkose MaTeMaTuKa CIY)KUT OTIOPHBIM MPEAMETOM JJIsi U3yYCHHS] CMEXHBIX JHCIIHII-
nuH. Bee Oosbliie cienuanbHOCTE!, Tie HE0OXOAUM BBICOKUN YPOBEHb 00pa30BaHMUs, YTO CBSA3AHO C
HEMOCPEJCTBEHHBIM MPUMEHEHHEM MaTeMaTHKH (3KOHOMHUKA, Ou3Hec, PUHAHCHI, (hU3HUKA, XUMUS,
TEeXHHMKa, MHPOpPMATHKA, OUOJOTHS, TCUXOJOTHUS H Jp.), PACIIUPSETCS KPYr IIKOJBbHUKOB, IS
KOTOPBIX MaTEMATUKA CTAHOBUTCS 3HAYUMBIM MPEIMETOM.
Hanpumep, Ha ypokax (hM3HKU HCTOIB3YIOTCS MOHATHS MEPHEHAUKYISIPHOCTH, MapauieTbHOCTH,
BeKTOpa (M «OTKJIAJbIBAaHUS BEKTOpPA OT TOYKW»), OMEpaluid HajJ BEKTOpaMH (B YaCTHOCTH,
pa3loKEeHUsT BEKTOpa IO JIBYM OCSM), TPUTOHOMETPUYECKHX (YHKIHMA (yriia, MEHbIIEro
pa3BepHYTOT0), TAPMOHUYECKUX KONEOaHUU, CKOPOCTH U3MEHEHHUs (MPOM3BOJHOMN), YCKOPEHUS,
mo00us (B YaCTHOCTH — B ONITHKE).
Ha ypokax SKOHOMMKH, BKIIIOUAIOT MAaT€MaTUYECKUE METOJbl PELIECHUs 3a/1ay, CBS3aHHBIX CO
CJIO’KHBIMU MTPOLIEHTAMH.



3.MecTo0 y4eOHOro0 npeaMera B y4eOHOM IIaHe

3.1. YueOHbIl (0OpazoBaTeNbHBIN) IJIaH HA W3YYCHHE MAaTEMaTHKH B OCHOBHOU IIKOJE
OTBOJUT 5 y4eOHBIX YacCOB B HEJNEIIO B TCUCHHUE KaXIOro roja oOydeHHs, BCEro 875 ypOKOB.
CornacHo yue0HOTO (00pa30BaTeNsHOr0) IJIaHa B 5—6 Ki1accax u3ydaeTcs mpeaMer «MaremaTukay,
B 7—9 xnaccax — «Anredpa» u «['eomerpus». [Ipeamer «Marematuka» B 5—6 Ki1accax BKIIOYACT
apu(METHUECKII MaTepual, 3JeMEHTHl alreOpbl U TEOMETPUH, a TAK)KE IEMEHTHI BEPOSITHOCTHO-
CTaTUCTUYECKOW JIMHUHU.
Pazmen «Anrebpa» B 7 — 9 Kiaccax BKJIIOYaeT B ce0si HEKOTOpPHIE BOMPOCH apU(PMETHKH,
pa3BUBAIOIINE YHCIOBYIO JIMHUIO 5—6 KIIacCcOB, anreOpanveckuii MaTepual, 3JIeMeHTapHbIe (hYHK-
IIUH, DIIEMEHTHI BEPOSITHOCTHO-CTATUCTHYECKOW JTHHUHU. B pamkax yaeOHOTO pasznena «I'eomeTpusi»
W3y4YalOTCsl  €BKJIMJOBA T'EOMETpPHUsS, DIEMEHTHI BEKTOPHOW  anreOphl, T'eOMETPHYECKHE
npeoOpa3oBaHMUsL.

3.2. Pacnipesesienne y4eOHBIX YACOB HA MPOMEKYTOUHYIO ATTECTALMIO

KomnaectsBo JacoB B | KomnaectBo
Kitaccet [Ipeamer
HEJIEITIO KOHTPOJIBHBIX paboT
5-6 MaremaTnka 5 9acoB B HENEIIO 10-12
7.9 Anrebpa 3 yaca B HEIEIO 7
I'eomeTpust 2 4Jaca B HEJEI0 5

Yueono-meroanueckuii komimiekt (YMK) aas 9 kinacca:

1. Aunre6pa. 9 kmacc: y4e0. mist obmeodpaszoBar. opranm3anuii / A45 [FO. H. Maxkapsrues, H. T
Munmiok, K. M. Hemkos, C. b. CyBoposa] ; mox pen. C. A. TemsikoBckoro. — 4-¢ u3a. — M. :
[Ipoceemenue, 2017. — 287 c. : uin.

2. IO.H. MakaperueB, H.I'. Munmiok, C.b. CyBopoBa. M3zyuenme anreOper B 7-9 Kiaccax.
Metoandeckoe nocooue. — M.: [Ipocsemenue, 2009.

3. IO.H. Makapsrue, H.I'. Munmtok JI.M. KopotkoBa. [{ugaktudyeckue MaTepuaisl mmo aiareope, 9
kiacc. — M.: IIpocsemienne, 2008 — 160c.

4. AnreOpa: Tunossie 3amanus st popmupoBanus YV / JLU. boxxenkosa, Mocksa 2014.

5. Aunre6pa. 9 xi1.: noypouHsie mianbl o yuyeoHuky HO. H. MakaperueBa u np. / aBr.-coct. C. I1.
Koganesa. — 2-e u3a., crepeotun. — Boarorpan: Yuurens, 2008. — 316 c.

6. Marematnyeckue quktanthl 7-9 kiaccel / Konte A.C./Bonrorpan, 2014.

7. Teomerpus. 7-9 kmaccel: yue0. g oOmeoOpasoBat. yupexnaenuit / JI. C. Aranacsn, B. ©.
Bbyryzos, C. b. Kagomues u np. — 20-e uzn. — M. : [IpocBemenue, 2010. — 384 c. : un.

8. Tectsl o reomerpun. 9 kinacc. K yueOnuky JI. C. Aranacsu «'eomerpus. 7-9 kiaccs. @I'OC
2015.

9. TaspwioBa H. ®. [Toypounsie pa3pabotku no reometpuu: 9 knacc. — M.: BAKO, 2005. — 320 c.
— (B moMo11ip HIKOJIBHOMY YYUTEIIO).

IliianupyemMbie pe3yJbTaThl H3YYEeHUS KYPCa MATEMATUKH

W3ydyenne wmareMaTWKH HaMpaBlICHO Ha JOCTHKEHHE OOYJaroIMIMMHCS JTUYHOCTHBIX,
MeTanpeaMEeTHBIX (PETyISTHUBHBIX, IMO3HABATENbHBIX M KOMMYHUKATHUBHBIX) M MPEIMETHBIX
pe3yJabTaTOB.
JInuHOCTHBIE:
— ¢dopMUpOBaHHE  OTBETCTBEHHOTO OTHONICHHS K  YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
oOydaronuxcs K CaMOpa3BUTHI0O M CaMOOOpa30BaHHIO HA OCHOBE MOTHBALMU K OOYYEHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHIO AallbHEHIIeH WHAUBHUYaTbHOW TpPaeKTOPHUU
oOpa3oBaHus Ha 06a3e OPHUEHTUPOBKU B MUpe Mpodeccuii U mpodhecCHOHATbHBIX MPEANOUYTEHHH, ¢



y4eTOM YCTOMYMBBIX IIO3HABATEIbHBIX MHTEPECOB, @ TaKKe Ha OCHOBE (DOPMUPOBAHHA
YBKUTEIBHOTO OTHOLICHUS K TPYIY, Pa3BUTHUS OIIBITA YYaCTHUS B COLIUAIBHO 3HAYMMOM TPY/E;

— opMHpOBaHHE IIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH, YIYUTHIBAIOIIETO COIHATBHOE, KyJIbTYPHOE, SI3bIKOBOE
MHOT000pa3ue COBPEMEHHOTO MHPA;

— popMHpOBaHNE OCO3HAHHOTO, YBAXHUTEIHHOTO U JOOPOKEIATETHHOTO OTHOLICHHS K APYroMy
YeJI0BeKy, €ro MHEHHUIO, MHPOBO33PEHHIO, KYIbTYpE, TPAKAAHCKON TO3UINH, TOTOBHOCTH H
CIOCOOHOCTH BECTH JUAJIOT C IPYTUMHU JIFOJIbMH U JIOCTHTaTh B HEM B3aMMOTIOHUMAHUS;

— OCBOCHHE COIMATIBHBIX HOPM, IIPAaBWJI IOBEJCHHUS, POJieH U (JOPM COMATIBHOM JKU3HU B TPYIIIAX U
cooOmiecTBax, BKIIOYass B3pOCIbIE W COLMAIbHBIE COOOIIECTBA; yyaCTHE€ B  IIKOJHHOM
CaMOYIPaBJICHNH W OOIIECTBEHHOW JXMU3HU B TpeesiaX BO3PACTHBIX KOMIIETEHIIMA C Y4ETOM
PETHOHAJBHBIX, , COLUAITBHBIX H SKOHOMHUYECKUX 0COOCHHOCTEH;

— pa3BHUTHE MOPAIBLHOTO CO3HAHMS M KOMIIETEHTHOCTH B PEIICHHH MOPAJIBHBIX MPOOJIEM HAa OCHOBE
JMYHOCTHOTO BBIOOpa, (OPMHPOBAHWE HPABCTBEHHBIX UYYBCTB U HPABCTBEHHOTO TIIOBE/ICHUS,
OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM TIOCTYIIKAM;

— ¢opMHpOBaHNE KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OONIEHWH W COTPYAHUYECTBE CO
CBEPCTHHKAMH, IETHMH CTAPIIETr0 W MIIA/IIIETO BO3PAcTa, B3POCIBIME B IIpoIiecce 00pa3oBaTeIbHOM,
0O0IIECTBEHHO TIOJIE3HOH, ydeOHO-HCCIIeIOBATENBCKOM, TBOPUECKOM U JPYTHX BUIOB JCATEIHHOCTH;
— (hopMUpOBaHHE IIEHHOCTH 3I0POBOTO M 0€30TIaCHOTO 00pa3a KU3HH;

— OpMHpPOBaHNE OCHOB JKOJIOTHYECKOW KYyJIbTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO MBIIUICHNS, PAa3BUTHE OIBITA OPUEHTUPOBAHHON pE(IIEKCHBHO-OI[CHOUYHON |
MPAaKTHYECKOH JIESITENbHOCTH B )KM3HEHHBIX CUTYAINAX;

— YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOM M MHUCBMEHHOW pedH, IOHUMATh
CMBICII TIOCTaBJICHHOW 3aJa4d, BBICTpPAaMBaTh apryMEHTAlHIO, NPUBOIUTH IPUMEPHl U
KOHTPIIPHMEDHI;

— NIePBOHAYAJIbHOE TMPE/ACTABICHHE O MAaTEMaTHYeCKOW Hayke Kak cdepe dYeI0BEeYeCcKOn
IeATeNbHOCTH, 00 dTanax e€ pa3BUTHs 3HAUMMOCTH JUIS PA3BUTHS IUBHIIM3ALINY;

— KPUTUYHOCTh MBIIUICHUS, YMEHHE pPaclO3HaBaTh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJIMYATh TUIOTE3Y OT (HaKTa;

— KpEaTUBHOCTh ~ MBILUICHUS, WHUIMATHUBBL, HAXOAYMBOCTH, AaKTHBHOCTb TIPH  PELICHUH
apupMeTHUECKHX 3a]1ay;

— YyMEHHE KOHTPOJIMPOBATh MPOLIECC M PE3YIbTAT yIEOHOH MaTeMaTHYECKOH JeATeIbHOCTH;

— (popMupoBaHUEe CHOCOOHOCTM K 3MOLMOHAIBHOMY BOCIPHUSATHIO MaTeMaTHYeCKUX OOBEKTOB,
3aj1ad4, PeHIeHUH, PacCyKICHHIA;

— HE3aBUCHMOCTh U KPUTHYHOCTD MBIIIUICHUS,

— BOJISL 1 HACTOMYHMBOCTH B JOCTHIKCHUH LICJIH.

MeranpeamMerHsie:

— YMEHHE CaMOCTOSITEIbHO IUIAHUPOBATH AJIbTEPHATHUBHBIE MYTH JOCTHKEHHUs LeNied, 0CO3HaHHO
BbIOMpaTh Hanbosee 3 PeKTUBHBIE CIOCOOBI pelieHHs yUeOHbIX U T03HABATEIbHbIX 33/1ay;

— YMEHHE OCYIIECTBJIATh KOHTPOJb IO pe3yabTaTy M IO ClNoco0y JAeHCTBHs Ha YpOBHE
MIPOU3BOJILHOTO BHUMaHUS U BHOCUTb HEOOXOIMMbIE KOPPEKTUBBI,

— YMEHHE aJIeKBaTHO OLIEHUBATh MPABUJILHOCTh WX OIIMOOYHOCTH BBITIOJIHEHHS y4eOHOH 3a1auH, e€
00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peIIeHus;

— OCO3HAHHO€ BJAJICHHE JIOTHUECKUMH JEMCTBUSAMHU OIpeleNeHusl MOHATUH, 00001meHus,
YCTaHOBJICHHs aHAJIOTHH, KIacCU(pHUKAIlMM Ha OCHOBE CAMOCTOSITENIFHOIO BBIOOpAa OCHOBAaHUU WU
KPUTEPHEB, YCTAaHOBJICHHS POJOBUIOBBIX CBSI3EH;



— YMEHHUE YCTAHABJIMBATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKOE PACCYKICHUE,
YMO3aK/II04YeHNE (MHAYKTUBHOE, IEAYKTUBHOE U 110 AaHAJIOTUHN) U BBIBOJIBI;

— YMEHHE CO3/1aBaTh, IPUMEHSTH U IIPE0OPa30BbIBATh 3HAKOBO- CUMBOJIMYECKHUE CPEICTBA, MOJIENH
U CXEMBI JIJIsl pelIeHUs yueOHBIX U I103HABATEIbHBIX 3a/1a4;

— YMEHHUE OpraHU30BbIBATh Y4EOHOE COTPYAHMUYECTBO U COBMECTHYIO JESTEIBHOCTh C YUUTENIEM U
CBEPCTHUKAMM: OINpEAENATh LEeIH, pacupelesieHne QYHKUMM UM pojedl  y4acTHHUKOB, --
B3aMMO/ICHCTBHUE U 00IIKE CIIOCOOBI PA0OTHI; YMEHHE Pa0OTATh B IPYIIIIC: HAXOAUTH 00IIee peeHue
U paspeuiaTb KOH(MIMKTHI HAa OCHOBE COIJIACOBAaHUS MO3UIMM M y4€Ta UHTEPECOB; -CIIyIIaTh
naptHEpa; GOPMyYINPOBATEH, APTYMEHTHPOBATH U OTCTauBaTh CBOE MHEHHE;

— c(hOpMUPOBAHHOCTh y4€OHON ©  OOIIENOJIH30BATEHCKOM KOMIIETEHTHOCTH B 00JacTH
WCIIOJIb30BaHUSI HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TE€XHOJIOTUI

— IIepBOHAYAJIbHBIE IPEICTaBICHUSI 00 MIESIX U O METoJaX MaTeMaTHKU Kak 00 yHHBEpCaJbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEICTBE MOJAECTUPOBAHUS SBJICHUH 1 IPOLIECCOB;

— YMEHHE BHJETh MaTEMaTHYECKYIO0 3aJadyy B KOHTEKCTe MpOOJIEMHON CHUTyalluM B JPYTUX
JTUCIUTIIINHAX, B OKPY)KAIOIIEH KU3HU;

— YyMEHHE HAaXOAWTh B PA3JTUYHBIX HCTOYHUKAX HHGOPMAIUIO, HEOOXOJAUMYIO ISl PEIICHUS
MaTeMaTHYeCKUX PpOoOIIeM, U MPEACTaBIATh €€ B IOHATHOM (opMe; MPUHUMATD PEIICHHUE B YCIOBHSIX
HEMOJIHOM U N30BITOYHOM, TOYHOHN M BEPOSITHOCTHOU MH(pOpMaLuy;

— YMEHHE MTOHUMATh U MCTI0JIb30BaTh MaTEMAaTUYECKHE CPECTBA HATJIHOCTH (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) AJIsl WLTIOCTPALMK, HHTEPIIPETalluy, apTyMEHTalluu;

— YMEHHUE BBIIBUTaTh TMIOTE3bl NPU PEIICHUH y4eOHBIX 33/ad U MOHUMAaTh HEOOXOJUMOCTbh HX
MIPOBEPKH;

— YMEHHUE NPUMEHSATh UHIYKTUBHBIE U JEAYKTHUBHBIE CIIOCOOBI PAaCCyKICHHM, BUIETh Pa3MyYHbIC
CTpaTeruu pelieHus 3aaay;

— MOHMMaHUe CYIIHOCTH aJITOPUTMHUUECKUX MPEANUCAHUI U yMEHUE AeWCTBOBATh B COOTBETCTBUU C
MPEII0KEHHBIM aJITOPUTMOM;

— YMEHHUE CaMOCTOATEIbHO CTAaBUTBH LIEJIH, BRIOUPATh U CO3/1aBaTh aAJITOPUTMBI JUI pEIICHUS Y4eOHBIX
MaTeMaTHYeCKUX MpooIem;

— YMEHHE IUIAHUPOBATh U OCYLIECTBIISTH JESATENIbHOCTh, HAMPABICHHYIO Ha pELICHUE 3a1ad
HCCIIEIOBATENIbCKOTO XapaKTepa.

IIpenmeTHbIe pe3y/ibTATHI H3yYeHUS NPeaMeTHOI 001acTH «MaTeMmaTuKa»

Martemartuka. Aiareopa. I'eomerpus.

1) popmupoBaHKe NpeACTaBICHUNA O MaTeMaTHKE KaK O METOJC IMO3HaHHs JICHCTBHTEILHOCTH,
MIO3BOJISIFOIIEM OTHMCHIBATH M U3y4aTh peallbHbIE MPOLIECCHI U SBICHHUS:

OCO3HaHHE POJIM MaTeMaTUKU B pa3BUTHHU Poccuu u mupa;

BO3MOXHOCTh TPHUBECTH NpPHUMEPHl M3 OTEUECTBEHHOW W BCEMUPHON HCTOPHM MaTEeMaTHYECKHUX
OTKPBITHH U UX aBTOPOB;

2) pa3BUTHE YMEHHUI paboTaTh C Yy4eOHBIM MaTeMaTHYECKHM TEKCTOM (aHAaTU3UPOBATh, U3BIEKAThH
HeoOXoIuMyI0 HH(OPMAIIMIO), TOYHO M TPAMOTHO BBIPAXKATh CBOM MBICIH C MPUMEHEHHUEM
MaTeMaTH4eCKOH TEPMUHOJOTUU U CHUMBOJHUKU, TPOBOJIUTH KIACCU(UKALNUU, IJIOTHUYECKUE
000CHOBaHHUS, JOKA3aTENLCTBA MATEMATUUECKUX YTBEPKICHHI:

— pelIeHNe CIOKETHBIX 3a]au Pa3HbIX TUIIOB Ha BCe apu(MeTHIEeCKHe IEHCTBUS;

IpUMEHEHHEe croco0a MOUCKa pelleHus 3a/laud, B KOTOPOM pacCyKICHHUE CTPOUTCS OT YCIOBHUS K
TpeOOBAHUIO WIIH OT TPEOOBAHUS K YCIOBHIO;

— COCTaBJICHHE IUIaHa pEIICHHs 3aJayd, BBIJEIICHWE OJTAlOB €€ pEeIIeHUs, WHTepIpeTanus
BBIYHCITUTENBHBIX PE3YIbTATOB B 33/1a4€, UCCIIEeIOBAaHUE MOTYYEHHOTO PEUICHHS 3a/1a4H;



— HAaxOXKJIEHHE IIPOLEHTa OT YHCJIA, YMCIA II0 IPOLIEHTY OT HEro, HaxOXKJEHUs IPOLEHTHOIO
OTHOIIIEHUE JIBYX YHCEJ, HAXOXKJICHHUS IMPOLEHTHOIO CHW)XEHHUS WM MPOLEHTHOIO IOBBIIICHUS
BEJINYUHBI;

— PELLIECHKE JIOTUYECKUX 3a/1a4;

3) pa3BuUTHE TIPEACTABICHUN O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYpPaJbHBIX J0 JACHCTBUTEIHHBIX
YU CEJl; OBJIAJICHUE HABBIKAMU YCTHBIX, MUCbMEHHBIX, THCTPYMEHTAIbHBIX BEIYMCIICHUM:

— OTICpUPOBAHKE TIOHATHSIMU: HATYPaJIHHOE YUCIIO, IIEJI0E YHCII0, OOBIKHOBEHHAS APOOB, JeCATUIHAS
IpoOb, CMEIIAHHOE YHCII0, PAOHAIBHOE YHCII0, HPPAIIHOHAIEHOE YHCIIO;

— MCIIOJIb30BAaHUE CBOWCTBA YHMCEN M 3aKOHOB apH(METHUECKHX OIlepanuid C 4YUCIaMH MpU
BBINOJIHEHU U BBIYUCIICHUN;

— UCIOJIb30BaHUE TIPU3HAKOB JCIIMMOCTH Ha 2, 5, 3, 9, 10 npu BHIMOJHEHUN BRIUUCIEHUN U PEIICHUN
3a/1ay;

— BBITIOJIHEHUE OKPYTJIEHUS YHCEN B COOTBETCTBUU C MTPABUIIAMMU;

— CPaBHEHHUE YHUCEIL.

— OLICHUBAHWE 3HAYEHHUsSI KBAIPATHOTO KOPHSI U3 MOJIOKUTEIBHOIO LEJIOT0 YUCIIA;

4) oBaZiecHWe CHMBOJIbHBIM  SI3BIKOM  aireOphl, TpPUEMaMH  BBITOJHCHHS — TOXICCTBCHHBIX
npeoOpa3oBaHUil BBHIPAKEHUH, pEIIEHUs YpaBHEHHM, CUCTEM YpaBHEHHM, HEPABEHCTB U CHCTEM
HEpPAaBEHCTB; YMEHHUS MOJENUPOBATh pealibHble CHUTYallud Ha S3bIKe aireOphl, HCCIeN0BaTh
MIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAaHHEM armapara anreOpbl, WHTEPNPETUPOBATh MOIYYEHHBIN
pe3ynbTar:

— BBINOJIHEHUE HECJIOKHBIX MpeoOpa3oBaHUi sl BHIYMCIICHUS 3HAUYEHUN YHCIOBBIX BBIPAKEHHIH,
COEpXalluX CTENEHU C HaTypAJIbHBIM IIOKa3aTejleM, CTENEHH C LEeJIbIM OTPULIATEIbHBIM
MOKa3aTeseM;

— BBIMOJIHEHUE HECJIOXHBIX MpeoOpa3oBaHUM NENbIX, APOOHO palMOHANbHBIX BBIPAKEHUN U
BBIPOKEHUH C KBaJpaTHBIMH KOPHSMHM; PACKpbIBaThb CKOOKH, MPHUBOJUTH MOJOOHBIE ClaraeMsie,
MCI0JIb30BaTh (DOPMYJIbI COKPAILIECHHOTO YMHOKEHHUS;

— pellIeHHE JIMHEWHBIX W KBAJAPATHBIX YPAaBHEHUNW W HEPABEHCTB, YPaBHEHUH M HEPABEHCTB
CBOJSIIUXCA K JIMHEHHBIM WJIM KBaJpaTHBIM, CUCTEM YPaBHEHHMH M HEPaBEHCTB, M300paKeHUE
peuIeHui HEPAaBEHCTB U UX CUCTEM Ha YHUCIIOBOM MPSMOM;

5) oBiagenue cucteMoil  (QDYHKIIMOHAIBHBIX [OHATHH, pa3BUTHE YMEHHS HCIIOJIb30BaTh
(GyHKIMOHATBHO-TpaQUUecKue MPEeACTAaBICHUS Ui PEIICHUs Pa3IMYHbIX MaTeMaTUYeCKUX 3ajad,
JUIsl OIMCAHMS M aHAJIW3a PEAJIbHBIX 3aBUCUMOCTEH:

ONpe/IeJICHUE MOJIOKEHHUSI TOUKU 10 €€ KOOpAUHATaM, KOOPAMHATHl TOUKH II0 €€ IMOJIOKEHUIO Ha
IIJIOCKOCTH;

— HaxoKJieHue Mo rpaduky 3HaueHui (GYHKIHH, 00JaCTH OMpeAeNieHUs, MHOKECTBA 3HAUYCHUI,
Hynel (GyHKIMH, TPOMEXYTKOB 3HAKOTIOCTOSHCTBA, IMPOMEXKYTKOB BO3pacTaHHsl W YObIBaHUS,
HauOOJBIIIETO U HAUMEHBIIIETO 3HAYCHUS (PYHKIIUU;

— MOCTpOeHue rpaduka TMHEHHON U KBaIpaTUYHON (DYHKIIMH;

— omepUpoBaHUEe Ha ©0a30BOM YypOBHE TOHATUSIMHU: T[OCIEAOBATEIBHOCTh, apudmMeTnyeckas
MpOrpeccusi, FeOMETpUUYECKas MPOTrPECCUsl;

— UCTIOJIb30BAaHUE CBOMCTB JIMHEHHON U KBaAPATUIHON PYHKIIUH U UX TpadUKOB MPH PEIICHUH 33124
U3 IPYTUX y4eOHBIX TPEIMETOB;

6) OBIAJCHHE TEOMETPUYECKUM SI3BIKOM; Pa3BUTHE yMEHHUS HCIOJh30BaTh €ro JJs OMUCAHHS
MPEIMETOB OKPYKAIOIIET0 MHUPA; Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUA, N300pa3UTEeIbHBIX
YMEHHM, HABBIKOB T€OMETPUUYECKUX ITOCTPOEHUI:



— ONEpUPOBAaHUE TMOHATUAMU: (uUTrypa, TOYKA, OTPE30K, MpsMas, Jyd, JOMaHas, yrol,
MHOTOYI'OJIbHUK, TPEYTOJIbHUK U YETHIPEXYIOJIbHUK, MPSAMOYTOJIbHUK U KBAApaT, OKPYKHOCTb U
KpYT, IPSIMOYTOJIBHBIN Mapajuieienumnea, Kyo, map; n300pakeHne u3ydyaeMbIX GUTryp OT PYKH U C
ITOMOIIBIO JTMHEUKH U LUPKYIIS;
— BBINOJIHEHUE M3MEPEHUsI JJIMH, PacCTOSIHUM, BEJIMYUH YIJIOB C IMOMOILBIO MHCTPYMEHTOB MJIs
M3MEPEHUH JIIUH U YIJIOB;
7) dopMupOBaHUE CUCTEMATHYSCKUX 3HAHUH O TUIOCKUX (PUTYpaxX W MX CBOMCTBAX, MPEACTABICHUI
O IPOCTEHIINX IPOCTPAHCTBEHHBIX TeJIaX; pa3BUTHE YMEHUN MOJEIMPOBAHUS PEalbHBIX CUTYyalluil
Ha SI3bIKE T€OMETPUH, UCCIEAOBAHUS MMOCTPOCHHOM MOJENIU C MCMOJIb30BAHUEM I€OMETPHUUECKUX
MOHATHH U TeOopeM, arrapara ajareopbl, perieHrs reoMeTpUUECKUX U MPaKTUYECKHUX 3ajiau:
— onepupoBaHUE Ha 0a30BOM YpOBHE TMOHATUSMHU: PABEHCTBO (QUIYp, MApPAICIbHOCT H
MEPIEeHIUKYIPHOCTD MPSAMBIX, YTJIbl MEXIY MPSAMBIMU, IEPIEHANKYIIAP, HAKIOHHAs, TPOCKIUS;
IIPOBEJICHUE J10KA3aTEIbCTB B TEOMETPUH;
— OlepupoBaHUE Ha 0A30BOM YPOBHE MOHATUSMHU: BEKTOP, CyMMa BEKTOPOB, TPON3BEJEHUE BEKTOPA
Ha YMCII0, KOOPJMHATHI Ha MJIOCKOCTH;
— pelieHue 3a/1a4 Ha HaXx0XKJACHUE FeOMETPUUECKUX BEIMYMH (JUIMHA U pacCTOsIHHUE, BEJIMYMHA YA,
TIJIOMA/TB) TIO 00pa3IaM MiIH allTOpPUTMaM;
8) oBnazeHHe MPOCTEHIIMMU CHOCOOaMM TPEACTABICHUS U aHallM3a CTAaTUCTHYECKUX JAHHBIX;
(dbopMHUpOBaHHE TMPEACTABICHUM O CTATUCTUYECKMX 3aKOHOMEPHOCTSIX B pEaJlbHOM MHUpE U O
Pa3IMYHBIX CHOCO0aX MX H3YYEHHUs, O MPOCTEHUIINX BEPOSTHOCTHBIX MOJIENSIX; pa3BUTHE YMEHUN
U3BJIeKaTh MH(OPMALIKIO, IPEICTABICHHYIO B Ta0/IUIIax, HAa AUarpaMMax, rpadukax, OMUChIBaTh U
AQHAJIM3UPOBATh MACCUBBl YHUCJIOBBIX JIA@HHBIX C TIIOMOIIBI0 MOAXOJAIIUX CTAaTHCTUYECKHUX
XapaKTEPHUCTHUK, UCIOJIb30BaTh MOHUMAHHE BEPOSTHOCTHBIX CBOMCTB OKPYXKAIOUIUX SBJICHUN NpH
NPUHATUU PEUICHUI:
— ¢opMUpOBaHUE MPEACTABICHUS O CTATUCTUYECKUX XapaKTEPUCTHUKAaX, BEPOSTHOCTU CIYy4aillHOTO
COOBITHS;
— pelieHue npocTedImX KOMOMHATOPHBIX 3a/1a4;
— OIpe/ieJIeHHe OCHOBHBIX CTATUCTHUECKUX XapaKTePUCTUK YHCIOBBIX HAOOPOB;
— OLICHHMBAHUE U BBIYUCIIEHUE BEPOATHOCTU COOBITHS B MPOCTEUIINX CIIydasix;
HaJIM4Yue MPEJICTABICHUS O POJIM MPAKTHUYECKU JOCTOBEPHBIX U MAJOBEPOSITHBIX COOBITUH, O POJIH
3aKOHA OOJIBIIMX YKCET B MACCOBBIX SIBJICHUSX;
— YMEHHME CpPABHUBATH OCHOBHBIE CTATHUCTHUYECKHE XapaKTEPUCTUKH, IOJYYEHHbIE B IIpOLECCEe
peuieHus NpUKIaAHON 3a1aun, U3YYEHUS PEAIbHOTO SBJICHHUS;
9) pa3BuTHE YMEHUI MPUMEHITh U3yUYEHHBIC MOHATHUS, PE3yAbTAThl, METObI AJIS PEIICHUs 3aJa4
MIPAKTUYECKOTO0 XapakTepa M 3aJad W3 CMEXHBIX JUCUMIUIMH C MCHOJIb30BaHUEM MpHU
HE0OXO0IMMOCTH CIIPABOYHBIX MATEPHAIIOB, KOMIIBIOTEPA, OJIH30BATHCS OLEHKOM U MPUKUAKON MPU
MPAaKTUYECKHUX pacuerax:
— pacIio3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUI;
— OLICHUBAHUE PE3Y/IbTATOB BHIYMCICHUN IIPH PEIICHUN TPAKTUYECKUX 3aa4;
— BBINOJIHEHUE CPABHEHMSI YUCEIl B PEATIbHBIX CUTYaLUsX;
— UCIOJIb30BAHNE YHCIOBBIX BBIPAKEHUN NPHU PEIICHUH MPAKTUUECKHUX 3a7ad U 3a7ad U3 APYTrux
y4eOHBIX MPEIMETOB;
— pelieHue MPakKTUYECKHUX 33/1a4 ¢ IPUMEHEHHEM IPOCTEHIINX CBOMCTB (uryp;
— BBINIOJITHEHHUE MPOCTEHIINX MOCTPOCHUM U U3MEPEHHUI Ha MECTHOCTH, HEOOXOIMMBIX B peabHON
KU3HU.

9 kJace



H.]IaHl/IpyeMble NpeaAMETHBLIC PE3YJIbTAaThl 0CBOCHUSA y'{eﬁnoifl NnporpaMmmbl
o npeamMerTy «MaremMaTHKa» K KOHIY 9-ro roga Oﬁy‘leHI/Iﬂ:
BLIHyCKHHKH Hay4dyarcs.

Apu¢pmernka

BoinosiHATE ycTHO apudMeTndecKkue IeHCTBUS: CII0KEHNE U BBIYUTaHUE JBY3HAUHbIX YHCET U
JECATUYHBIX IpO0eii ¢ AByMsI 3HAKAMH, YMHOKEHHE OTHO3HAYHBIX YHCEN, apu(MeTHIecKre
onepanuu ¢ 0ObIKHOBEHHBIMU APOOSIMU € OJIHO3HAUYHBIM 3HAMEHATENIEM U YUCIUTENIEM;
[lepexonuTh OT 0AHOM (OPMBI 3aIIMCH YUCET K APYTOH, MPEACTaBIATh AECATUYHYIO APOOb B
BHJIc OOBIKHOBEHHOMW U B MIPOCTEHUIIHNX CIy4asiX OOBIKHOBEHHYIO B BHJIE IECITHYHOM, IPOLIEHTHI
- B BHJIE IpoOU U IpoOb - B BHJIE TIPOLIEHTOB; 3aMTUCHIBATH OOJIBIINE M MaJble YKciia C
HCI0JIb30BAHMEM LIENbIX CTENIEHEN JECSTKY;
BoinonnsaTe apudmernyeckue AeHCTBUS ¢ pallMOHATIbHBIMU YUCJIaMU, CPABHUBATh
paloHaIbHbIE U AEHCTBUTENIbHBIC YNCIA; HAXOIUTh B HECJIOKHBIX CIIydasiX 3HaUCHUS
CTETEHE! ¢ LEeJBIMU MTOKa3aTeasIMU U KOPHEH; HaX0IUTh 3HaYEHMsI YUCIIOBBIX BbIPa’KEHUM;
OKpyryiaTh LeJble YKciia U IECATUUHbIE P00, HAXOJUTH MPUOIIMKEHHS YHCEN ¢ HEAOCTaTKOM
1 U30BITKOM, BBINOJIHSATH OIIEHKY YHCIIOBBIX BBIPAKECHMUIA;
[Tonb30BaThCsi OCHOBHBIMU €IMHUIIAMU JITTUHBI, MacChl, BPEMEHU, CKOPOCTH, IIIOIIAI1, 00beMa;
BBIpakaTh O0JIee KPYITHBIE €AMHUITHI Yepe3 0oJiee MEIKUe U Ha000poT;
Pemath TekcToBbIE 331a4M, BKJIIOYAs 3a/1a4M, CBSI3aHHBIE C OTHOILIEHHUEM U C
MPOMOPLUOHAIBHOCTHIO BEJIMYUH, JPOOSIMU U MTPOLIEHTaMU;

Hcnonvzoeams npuobpemennvie 3HAHUA U YMEHU 6 NPAKMUYECKOU OesmenbHOCmu U

NOBCEOHEBHOU HCUSHU ONA.:

Pemenust HecnoXKHBIX MPAKTHUECKUX PACYETHBIX 3aJad, B TOM YHCJE C MCIOJb30BaHUEM IPH
HEO0OXO0IMMOCTH CIIPABOYHBIX MATEPHAIIOB, KAIBbKYJISATOPA, KOMIIBIOTEPA;

YCTHOM NPUKUAKH U OLIEHKU pe3yibTaTa BBIUKUCICHH; MPOBEPKU PE3y/IbTaTa BHIUMCICHUS C
WCII0JIb30BAHHUEM PA3IUYHBIX PHUEMOB;

WuTepnperanuu pe3yabTaToOB PEIICHUS 3a/1a4 ¢ YY€TOM OTpaHUYEHUH, CBSI3aHHBIX C peaJbHbIMU
CBOMCTBaMH pacCMaTpPUBAEMBIX IPOIIECCOB U SBICHHIA.

Aunreopa

CocTaBnsaTh OyKBEHHbIC BBIP@OKEHUS U (OPMYJbl IO YCIOBHAM 3a/a4; OCYLIECTBIATh B
BBIPQXKEHUAX M (QOpMyJax YHUCIOBBIE IOJCTAHOBKM U BBIIOJHATH COOTBETCTBYIOIME
BBIUNCIIEHUS, OCYIIECTBIIATh [IOJICTAHOBKY OJJHOTO BBIPKEHUS B IPYTO€; BhIpaXkaTh U3 HOpMYIl
OJIHY IIEPEMEHHYIO Yepe3 OCTaJIbHBIE;

BbINONIHATE OCHOBHBIE JIEUCTBUS CO CTENEHSIMU C LEJIBIMU [T0KA3aTeNIMHU, C MHOTOUJIEHAMH U C
ayreOpandeckUMu ApoOsIMH; BBITIOIHATH PA3JI0KEHHE MHOTOUJICHOB HA MHOXKHTEJIH; BBIIIOJIHATh
TOKJIECTBEHHbIE MPe0OPa30BaHMsl pallMOHAIbHBIX BIPAXKECHUH;

[IpuMensTh cBoOIcTBa apupMETHUYECKMX KBAJPATHBIX KOPHEH A BBIYMCICHUS 3HAUYCHUH U
peoOpa30BaHUI YHCIIOBBIX BHIPAKEHUH, COJIEpKaIlUX KBapaTHbIE KOPHH;

Pemare nuHeilHbIe, KBaJpaTHbIE YpaBHEHUS U pallMOHAJIbHbIE YPaBHEHMS, CBOJSAIINECS K HUM,
CHCTEMBI JIBYX JUHEHHBIX YPaBHEHHUH U HECTIOXKHbIE HETMHEHHbIE CUCTEMBI;

Pemats MHEHBIE U KBaJpaTHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI;

Pemate TekcToBBIE 3ajaud anreOpanvyeckuM METOJ0OM, WHTEpHpPETHPOBATh IOJTy4YEHHBIN
pe3yibTaT, MPOBOAUTH OTOOP PelIeHUH, HCXO0Id U3 (GOPMYIHUPOBKH 33/1a4H;

N306pakaTh yuciia TOYKaMu Ha KOOPAMHATHOM MPSIMON;

Onpenenars KOOpPAWHATBl TOUYKU IUIOCKOCTH, CTPOUTh TOYKM C 33JaHHBIMH KOOPAMHATaMU;
n300pakaTh MHOKECTBO PELICHUH JIMHEHHOTO HEPABEHCTBRA,;



Pacnio3naBate apudMeTHUECKME U TEOMETPHUUYECKHE NPOTPECCHUU; pemaTh 33Jadd  C
npUMeHeHHeM (GOPMYIIbI OOIIETo YWieHa U CyMMBI HECKOJIBKUX MEPBHIX WICHOB;
Haxonuth 3HaueHust GpyHkumu, 3aganHoi GopMysnoun, Tabmue, rpagukom, 1Mo ee apryMeHTy;
HAXOJUTh 3HAUYEHUE apryMEHTa M0 3HAYCHUIO (DYHKIINH, 33laHHON TpapuKOM MK TaOJIUIEH;
OmnpenensiTe CBOWCTBa (DYHKIIUH IO €€ rpaduKy; MPUMEHATh TpapruecKie MpeACTaBICHUS MIPH
peleHN: ypaBHEHHU, CHCTEM, HEPaBEHCTB;
OnwuceIBaTh CBOMCTBA M3yYEHHBIX (PYHKIUI, CTPOUTH UX IpadUKy;

Hcnonvzoeams npuobpemenHnvle 3HAHUA U YMEHUA 8 NPAKMUUECKOU O0eAMENbHOCHU U

HOBCEOHEBHOT IHCUHU ON1A:

Beimonnenust pacyetoB mo ¢Gopmyliam, COCTaBJIeHUS (OPMYN, BBIPAKAIOMIMX 3aBUCUMOCTH
MEXAY pealbHbIMU BEIMUMHAMU; HAXO0KJIEHUS! HYKHOU (POPMYIIbI B CIPaBOYHBIX MaTepHaax;
MopenupoBaHusl TNPAKTHYECKUX CUTYyallMd W MCCIEIOBAHUS IIOCTPOCHHBIX MOJENEN C
UCIOJIb30BAHUEM allllapaTa ajareopsl;

Onucanus 3aBUCUMOCTEN MeXay (PU3MUEeCKUMU BEIMYMHAMHU COOTBETCTBYIOIIMMHU (OpMyIamMu
IIPY UCCIIETOBAHUY HECIIOKHBIX MPAKTUYECKUX CUTYALNN;

WuTepnperanyu rpaguKoB peanbHbIX 3aBUCUMOCTEN MEX/Ty BETUYUHAMU.

DJIeMEHTBI JIOTHKH, KOMOMHATOPUKH, CTATUCTUKH U TEOPHUH BEPOSATHOCTEN

[IpoBOIUTH HECIIOKHBIE JOKA3aTENbCTBA, MOJIY4aTh MPOCTEHIIINE CIEACTBUS U3 U3BECTHBIX WIIH
paHee TMOJYYEHHBIX YTBEP)KJIEHUH, OLEHUBATH JIOTUYECKYIO MPaBUIBHOCTh PACCYXIACHUM,
HCI0JIb30BATh MPUMEPHI JUTSl WIUTIOCTPALIMU U KOHTPIIPUMEPHI [T OIIPOBEPKEHUSI yTBEPKICHU;
W3Bnekars nHpopMaIuio, NpeicTaBIeHHYIO B Ta0IMIaX, Ha AUarpaMMax, rpaukax; COCTaBIsATh
TaOJINLIbI, CTPOUTH AUArPaMMBbl U IpaUKy;
Pemats koMOMHATOpHBIE 33]]a4X ITyTEM CUCTEMATUYECKOTO Nepedopa BO3MOKHBIX BApHAHTOB, a
TaK)Ke C UCMOJIb30BaHUEM MPaBUIa YMHOKEHUS;
BoruncnsaTe cpeqHue 3HaUeHUS Pe3yIbTaTOB U3MEPEHUIA;
Haxoautb yacToTy cOOBITHS, UCTIONB3Ysl COOCTBEHHBIE HAOIO/IEHUS! M TOTOBbIE CTATUCTHYECKUE
JaHHbIE;
HaxonuTth BEpOATHOCTH CITyYalHBIX COOBITUM B MPOCTEHINNX CITyJasix;

Hcnonvzosamov npuodpemennvie 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0esAMeTbHOCIU U

HOBCEOHEBHOTL MHCUHU O1A:

BricTpanBanus apryMeHTalMK MPH JT0Ka3aTesIbCTBE (B JOpMe MOHOJIOTA M IAAJIOTa);
Pacno3naBaHus JJIOrHYE€CKU HEKOPPEKTHBIX PACCYXKICHUM;

3anucu MaTeMaTUYeCKUX YTBEPKICHUM, 10KA3aTEIIbCTB;

AHanu3a peajqbHbIX YUCIOBBIX TaHHBIX, MPEJACTABICHHBIX B BUJIE AUArpaMM, rpadukoB, TaOIuIL;
Pemrennsi mpakTHYeCKUX 3ama4 B IOBCEAHEBHOHW W MPOQPECCHOHAIBHOW JEATEIBHOCTH C
WCIIOJIb30BAHUEM JCHCTBUH C YWCIaMH, MPOIIEHTOB, JUIMH, IUIONIaJeHd, 00beMOB, BPEMEHH,
CKOpOCTH;

Pemennst y4eOHBIX M TPAKTHUYECKUX 3a/ay, TPeOYyIOIIUX CHUCTEMAaTHUYECKOTO mepedbopa
BapHaHTOB;

CpaBHEHHUS HIAHCOB HACTYIUICHHS CIY4allHBIX COOBITHH, OLIEHKH BEPOSITHOCTH CIIy4allHOTO
COOBITHSI B IPAKTUYECKUX CUTYAIUSIX, COTIOCTABIICHHS MOJIENIH C PEabHOM CUTYaIUei;
[ToHMMaHus MOENIN C pEAIBHOW CUTYalUuEN;

[ToHMMaHUs CTATUCTUYECKUX YTBEPKIACHUM.

I'eomerpus
HAay4aTcs NOHUMATh

ITonsTne Bexropa. IIpaBuito ciokeHne BeKTopoB. OmpeneneHne cuuyca KOCUHYca, TAHT€HCa,
KoTaHreHca. TeopeMy CHHYCOB M KOCUHYCOB. Perienne TpeyroibHUKOB. COOTHOILIEHUE MEXAY
CTOPOHAMH M yIJIaMHM TpeyrosibHUKa. OlpeneracHue MHOTOyrojdpbHuka. PopMyibl JUIMHBI
OKPY)KHOCTH M Iulomiaayd Kpyra. CBolicTBa BIMCAaHHOW M ONMCAHHOM OKPYXHOCTH OKOJIO
MPaBWJIBHOTO  MHOTOYrojbHHMKa. [loHATHME [BHMXXEHMS Ha IUIOCKOCTH: CHMMETpHS,
NapajuIeNIbHbIN IEPEHOC, TOBOPOT.



HAy4aTcs:

J [IpumeHsaTh BEKTOpa K pelleHHo mpocTedmux 3azad. CkiajaplBaTh, BBIYUTATh BEKTOPA,
YMHOKaThb BEKTOp Ha uucio. Pemarb 3agauu, NpUMEHsSS TEOpPEMYy CHHYCa UM KOCHHYcCA.
[IpuMeHATH aNrOpUTM pelIeHUs IPOU3BOJIBHBIX TPEYTOJIBHUKOB TP pELIEHUH 3a1a4. Pemare
3alauyd Ha [pUMEHEHHEe (GOopMyd - BBIUKCICHUE IUIOMAAEH M CTOPOH HPaBUIbHBIX
MHOTOYI'OJIbHUKOB. [IpuMeHsTh CBONCTBA OKpYXHOCTEH Ipu pemeHuu 3anad. CTpouTb
[IpaBUJIbHBIE MHOTOYT'OJIBHUKH C TIOMOIIBIO HUPKYJIS U JIMHEHKU.

CIOCOOHBI pelaTh cJIeAyIUe JKU3HEHHO-TIPAKTHYeCKHe 32/Ja4H:

J CaMocToATENbHO NpUOOpETaTh U MPUMEHATh 3HAHUS B PA3JIIMYHBIX CUTyalusix, paboTaTh B
rpynnax, apryMeHTUpOBaTb U OTCTaMBAaTh CBOIO TOUKY 3pPEHMS, YMEThb CIyIIaTh APYTUX,
W3BIIEKaTh Y4eOHYI0 HH(GOpPMAIMI0 HAa OCHOBE COIMOCTAaBUTEIHHOTO aHaIH3a OOBEKTOB,
M0JIb30BaThCsl MIPEIMETHBIM YKa3aTeJaeM SHUUKIONEIUN U CHPAaBOYHUKOM JJIi HAXOXKICHUS
nH(popMalUK, CaMOCTOSITENIBHO JEHCTBOBATh B CUTYAIlUH HEONPEJENEHHOCTH MPHU PELICHUU
aKTyaJIbHBIX JJI1 HUX MTPOOJIeM.

K xoHuy oOyyeHHsi B OCHOBHOM IIKoJie Oyaer o0ecreyeHa TOTOBHOCTh O0y4YaloIIUXCsl K

NPOAO/LKEHHI0O O00pa30BaHMA, JAOCTUTHYT HeO0O0XOQUMBbIi YpPOBeHb HX MAaTeMaTH4eCKOro

Pa3BUTHSA:

1. Oco3HaHume BO3MOXXHOCTEM ¥ pojlM MaTeMaTMKM B  TO3HAaHUM  OKpYXKarouleu
NeMCTBUTENLHOCTH, TOHUMAaHNE MaTEMAaTUKH KaK 4acTH OOIIeueI0BeYeCKON KyIbTYpBbI.

2. CrocoOGHOCTh MPOBOAMTH HMCCIECIOBAaHUE TIpEAMETa, SBICHHS, (aKkTa ¢ TOYKH 3PEHUSI €To
MaTeMaTHYeCKOW CYIIHOCTH (YMCIIOBBIE XapaKTEPUCTHKU O0O0beKTa, ¢opMma, pa3Mepsbl,
MPOJIOJIKUTENBHOCTD, COOTHOLIEHUE YacTe! U Tp.).

3. TlpuMeHeHue aHaNM3a, CpaBHEHUsS, OOOOIICHWS, KIACCH(DUKAIMHA JUIS  YIOPSIOYCHHUS,
YCTAHOBJICHHUS] 3aKOHOMEpPHOCTEH Ha OCHOBE MaTeMaThdyeckux (akToB, co3MaHUS H
MPUMEHEHHs] Ppa3IUYHbIX MOJENeH i pemieHus 3anad, (HopMyIupoBaHHS MpPaBUI,
COCTaBJICHUS AITOPUTMa JIEHCTBHUSL.

4. MopgenupoBaHue pa3IMYHBIX CHUTyallMi, BOCIPOU3BOJAAIIUX CMBICHT apu(MeTHYecKuX
JNEUCTBUM, MAaTEeMaTUYECKUX OTHOLICHHH M 3aBUCHUMOCTEH, XapaKTEPU3YIOIIUX peajbHbIC
nporiecchl (IBMKEHNe, paboTa U T.1I.).

5. BrimonHenue u3MepeHHil B yUeOHBIX U KUTCHCKUX CUTYalUsAX, YCTAHOBICHUE U3MEHEHUN,
MIPOUCXOISIIHNX C peaIbHBIMU U MAaTEMAaTUYECKUMH 00bEKTaMH.

6. IlporHoszupoBanue pe3yjabTaTa MaTEeMAaTUYECKOW NEATEIbHOCTH, KOHTPOJb U OILIEHKA
NEeNCTBHUI ¢ MaTeMaTH4YeCKUMU 00beKTaMu, OOHApYKEHUE U UCTIPaBIICHHE OIIHUOOK.

7. OcyecTBieHUE ONCKa HEOOXOAUMON MaTeMaTHuecKoi nHdopmanuu, 1einecoodpasHoe ee
HCI0JIb30BaHUE U 0000I1IeHNE.

7 - 9 kaaccnl (525 yacoB)

Auredpa 7 — 9 kinacc. CTpyKTypa Kypca, OCHOBHBIE CO/IepKaTe/ibHbIe TMHUH.

B kypce anreOppl MOKHO BBIIEIHUTH CJEIYIOIIME OCHOBHBIE COJIEpXKaTelbHbIC JHUHUU:
apudmertuka; anrebpa; (YHKIHH; BEPOSITHOCTb M CTAaTUCTUKA. Hapsigy ¢ 3TUM B cojepikaHue
BKJIFOYEHBI JIBA JOTIOJHUTEIbHBIX METOJ0JOTUYECKUX pa3/iesia: JIOTUKA U MHOKECTBA; MaTeMaTrKa B
HUCTOPUYECKOM pAa3BUTUHU, YTO CBA3aHO C peanu3aluei 1eneil oOIEeHHTEeNIEKTyalbHOTO H
OOIEKYIBTYPHOTO PA3BUTHS YUAITHXCA.

Coaepskanue Kypca ajaredpsi 9 kaace

I'naBa |. KBaaparuunas pynkuus
Oyukiusa. Obnacte onpenesneHuss U o0nacTb 3HaueHU ¢GyHKuuu. CrnocoObl 3aiaHus (QYHKIUH.
CpoiictBa Qynkumid. KBagpaTHblii TpexwieH U ero KopHU. Pa3noskeHne KBaapaTHOTO TpeXueHa Ha
mHoxuTend. Oynkius y = ax?, eé rpapuk u cBoiictea. ['paduku Qynkumii y = ax? +nu y =



a(x —m)?. Tloctpoenne rpapuka kpagpatmuHon (ymkumu. Dynkuus y = x™. Kopenb n-oit
CTEIICHHU.

I'naBa Il. YpaBHeHus1 M1 HepaBeHCTBA C O/IHOI NepeMeHHOM
Lenoe ypaBHeHHE U ero KOpHH. [[poOHBIE paliioHaIbHbIe ypaBHEHUs. Pemenne HepaBeHCTB BTOPO
CTEIIEHU C OJIHOM IIepeMEHHOM. Pellenre HepaBeHCTB METOI0M HHTEPBAJIOB.

I'naBa |ll. YpaBHeHusi u HepaBeHCTBa ¢ IBYMS llepeMeHHbIMH
VYpaBHeHHEe ¢ ABYMsI TEpeMEHHBIMH W ero rpaduk. ['paduyeckuii cnocoOd pemieHusi cucreM
ypaBHeHUN. Pemenue cucrteM ypaBHEHHMHM BTOpPOW CTENEHH. PemeHue 3agad ¢ NOMOIIBIO CHCTEM
ypaBHEHUI BTOpoil creneHu. HepaBeHcTBa ¢ qByMsl iepeMeHHbIMU. CHUCTEMBI HEPABEHCTB C ABYMS
IIEPEMEHHBIMU.

I'naBa IV. Apupmernueckasi u reomeTpuuecKasi Nporpeccun
[TocnenoBarensHocTu. Onipenenenue apudmernueckoid mporpeccun. PDopmyna n-ro  ujieHa
apudmernueckoil nporpeccun. @opmyna CyMMbl EPBBIX 1 YICHOB apU(PMETUUECKOI MPOTPECCUH.
Onpenenenrne reoMeTpuueckoi mnporpeccuu. @opmyna n-ro 4jieHa reoMETPUUYECKON MPOTrpecCHH.
@opMyIta CyMMBI IIEPBBIX N1 YWICHOB F€OMETPUUYECKON ITPOTPECCHUM.

I'maBa V. Ji1ieMeHTbl KOMOMHATOPUKHU U TEOPUH BEePOATHOCTEH
[Ipumepsl komOuHatopHbIX 3amad. I[lepecranoBku. Paszmemenus. Coueranus. OTHOcUTeNbHas
4acToTa CllydyailHOro coobITusl. BEposSTHOCTH PaBHOBO3MOKHBIX COOBITHIA.

O0o01marmuiee NOBTOPEHNE U KOHTPOJIb

TemaTn4veckoe pacnpeacJicHue 4acoB

Tema KoJsmn4yecTBo yacoB
Ksanparnunas GyHkims 21

YpaBHEHUS 1 HEPABEHCTBA C OJTHOM MEPEeMEHHOU 13

YpaBHEHUs 1 HEPABEHCTBA C IBYMsI ITI€PEMEHHBIMU 17
ApubmMernueckas 1 TCOMETPUUECKast MPOTPECCUU 14

DeMEHThl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEH 12

O6o0maroiee MOBTOPEHUE W KOHTPOJIh 25

Hroro 102

I'eomerpus 7- 9 kiacc. CTpykTypa Kypca, OCHOBHbIE COJAepKaTe/IbHbIe TMHUM.

B kypce reomerpuu ycioBHO MOKHO BBIJICIHUTH CIEAYIOIIME OCHOBHBIE COJEp)KaTeIbHbIC
munun: «Harnannas reomerpus», «l'eomerpuueckue ¢urypo», «3MmepeHne TeoMeTpudYecKHX
Benuuuny», «Koopaunatey, «BekTopel», «Jloruka m mMHOXecTBa», «['eoMeTpusi B HCTOPHUUECKOM
Pa3BUTHI.

Conepxxanue Kypca reomeTpun 9 Kiace

I'nasa IX. BekTopnl
[Tonstue Bekropa. CiokeHHE M BbIUMTAHHUE BEKTOPOB. YMHOXEHHE BEKTOpPAa Ha YHCIIO.

[IpuMeHeHre BEKTOPOB K PEIICHUIO 3a/a4.

I'naBa X. Meroa koopauHar
Koopaunats! BekTopa. [Ipocreiimue 3a1aun B KoOopAnHATaX. Y paBHEHUE OKPY)KHOCTH U TPSIMOH.

I'naBa XI. CooTHomIeHMs1 MeK1y CTOPOHAMH M yIVIaMH TpeyrojbHuka. CkajsipHoe
Npoun3Be/ieHNe BEKTOPOB.
CuHyc, KOCHHYC M TaHTEHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. PeleHue TpeyroiabHHUKOB.
CkansipHO€ MPOU3BECHNE BEKTOPOB U €r0 IPUMEHEHNE B T€OMETPUYECKUX 3a/1auax.

I'nasa XlI. lnuHa oKpPYy’KHOCTH U IUIOIIAb KPyra
[IpaBunIbHBIE MHOTOYTOJIBHUKH. OKPY)KHOCTH, ONIMCaHHAasi OKOJIO MPaBUIIBHOTO MHOTOYTOJIbHUKA U
BIIMCaHHAasA B Hero. IlocTpoeHue mpaBMIIBHBIX MHOTOYTOJIBHUKOB. J{iMHa okpyxkHOCTH. [Inmomans
Kpyra.

T'nasa XIII. IBu:xenus



JBmwxkenus. OtoOpaxenue miockoctu Ha cebs. [lonstue nBumxenus. OceBas W LEHTpalbHas
cumMerpun. [lapamenssiii nepexoc. Ilosopor. Hanoxxenus u 1BUKeHuUs.

00 akcuomax reomeTpumn
Bbecena 00 akcromax reoOMeTpHH.

I'maBa XIV. HayanbHble cBeleHUs1 U3 CTepeOMeTPUH
[Ipenmer crepeomerpun. ['eomeTpuueckue Tena U MOBEPXHOCTU. MHOIOTpaHHUKH: MpPHU3MA,
napajuiefienunesa, nupaMmuaa, (GopMmyibl Ui BblYMCIEHUS HX 00bemoB. Terma M HOBEpXHOCTU
BpalleHus: MUINHIP, KOHYC, cepa, map, GopMyIIbl s BEIYUCICHHS UX TUIONMIAIeH TOBEPXHOCTEH
1 00BEMOB.

IloBTOpEHUE M KOHTPOJIb

TemaTn4veckoe pacnpeacJicHue 4acoB

Tema KosmuecTBo yacos
ITosTOpeHue 8 Kiacca 2
Bekropbl. MeTon KooparHAT 18
CooTHOIIEHNS MEX Iy CTOPOHAMU U YTJIaMU TPEyroJibHUKA. 11
CkaJsipHO€ MTPOM3BEJICHNE BEKTOPOB

JlTnHa OKPY)KHOCTH U IIONIA/b Kpyra 10
JIBroKeHUS 8
006 akcMoOMax reoMeTpuu 1
HauanbHbIe CBEJICHHS U3 CTEPEOMETPUH 8
[ToBTOpEHNE M KOHTPOIH 10
Htoro 68

OueHka MUIAaHNUPYeMBbIX pe3yJIbTATOB

Cucrema OIEHKM JIOCTHKEHHS  IJIAHUPYEMBIX  pPe3ylbTaTOB  OCBOEHUS  OCHOBHOM
0o0pa3oBaTeNIbHOM MpOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHUs MPEANosaraeT KOMHIAeKCHbLI
no0xX00 K oueHKe pe3yibmamoe oOpa3oBaHUs, TO3BOJISIONINM BECTH OLEHKY JOCTHXKEHUS
oOyyaronumMucs BCEX TpEX rpynn pe3yNnbTaToB 00pa3oBaHUs: TUUHOCHIHDBIX,
MemanpeomMemHvlX i NPEOMENHbIX.

Cucrema OLEHKM NpPEIyCMaTPUBACT YPOGHEBbIIL NOOX00 K  COJICP)KAHUIO OLEHKH U
WHCTPYMEHTAPUIO JUIA OLICHKH JOCTIKEHUS [JIAaHUPYEMBIX PE3yJbTaTOB, a TAKXKE K MPEACTaBICHUIO
U UHTEPIIPETALUU PE3YIbTaTOB U3MEPEHUI.

OaHuM U3 TpPOSBICHHM YPOBHEBOTO TMOJIXOAA SIBISETCS OIEHKA WHIUBUIYAIbHBIX
00pa3oBaTeNIbHBIX JIOCTIKEHUH Ha OCHOBE «METOJA CIIOKEHUS», MPU KOTOPOM (UKCHUPYETCs
JNOCTHKEHHE YPOBHS, HEOOXOAMMOTO MJisi YCHEIIHOTO MPOJOJDKEHUST O0pa30BaHUA U pPeaTbHO
JOCTUTAaeMOro OOJIBITMHCTBOM Y4YalllUXCS, M €ro MpeBBIIICHHE, YTO TO3BOJIET BHICTPAUBAThH
WHIUBUAYaJIbHbIE TPAGKTOPUU IBMXKEHUS C YYETOM 30HBI ONMKaiiliero pa3BuTusi, GopMHUpOBATH
MOJIOKUTETBHYIO YUeOHYIO0 U COIUAIBHYIO MOTHUBALIUIO.

Cucrema OIEHKM JIOCTIDKEHHS  IJIAaHUPYEMBIX  pPE3ylbTaTOB  OCBOEHHUS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00I1ero oOpa3oBaHUs MPEANOaraeT KOMHIAeKCHbLI
no0x00 K oueHKe pe3yibmamoe oOpa3oBaHMs, TO3BOJSIONINI BECTH OIEHKY JOCTHXKEHUS
oOyuaronumMucs BCEX TpEX rpymnn pe3ynbTaToB 00pa30BaHUsL: IUYHOCHIHBIX,
MemanpeoMemHvlxX U NPEOMENHbBLX .

Cucrema OLIGHKH TPEIyCMaTPHUBACT YPOGHEBbIIl NOOX00 K  COJIEP)KAaHUIO OLEHKH U
WHCTPYMEHTAPHIO I OIICHKH JOCTIKEHUS TUIAHUPYEMBIX Pe3yJIbTaToOB, a TAKXKE K MPEICTABICHUIO
Y UHTEPIIPETAIUU PE3YTHTAaTOB U3MEPEHUH.

OmHuM W3 TPOSBICHHWA YPOBHEBOTO TOIXOAA SIBISETCS OIEHKA WHIUBUIYAIbHBIX
00pa3oBaTeNbHBIX JIOCTIDKEHUH Ha OCHOBE «METO/a CIIOKEHHUS», TPH KOTOPOM (UKCHUPYETCS
JOCTHKEHHE YPOBHS, HEOOXOJMMOTO JJsi YCIEIIHOTO TMPOJOJDKEHUS O0pa30BaHUS U peasbHO
JOCTUTAEMOTO OOJIBITUHCTBOM Y4YaIIUXCS, M €ro IMPeBBIIIEHUE, YTO TIO3BOJIIET BHICTPAaWBATH



WH/IMBUIYAIbHBIE TPAGKTOPUH JIBH)KCHUS C y4ETOM 30HBI ONMKalIIero pasBUTHSA, (OPMHUPOBATH
MOJIOKUTENBHYIO Y4eOHYIO U COLMAIBHYIO MOTHUBAIHUIO.
Oco0eHHOCTH OLleHKH NPeIMETHBIX Pe3y/IbTaToB

OrneHka MpeAMETHBIX Pe3yabTaTOB MPEACTABISACT COO0M OLIEHKY JTOCTHKEHUS OOydJaromIMMcs
IUIAHUPYEMBIX PE3YJIBTATOB 110 OTJAEJIBHBIM IPEIMETaM.

dopMupoBaHUE OSTHUX peE3yJIbTaTOB O0O0ECIEUMBACTCSI 3a CUET OCHOBHBIX KOMIIOHEHTOB
00pa3oBaTeNbHOTO IpoIecca — YU4EOHBIX IPEAMETOB.

OCHOBHBIM 00bEKTOM OLICHKU IMPEAMETHBIX PE3YJIbTaTOB B COOTBETCTBUU C TPEOOBaHUSIMU
Crannapra SBJISIETCSI CIIOCOOHOCTH K PEIICHHUIO YUeOHO-TI03HABATEIBHBIX U YI€OHO-TTPAKTUYECKUX
3aJa4, OCHOBAHHBIX HA W3y4aeMOM y4eOHOM Marepualie, C MCIOJIb30BaHUEM CIOCOOOB JIEHCTBHH,
PEJIEBAHTHBIX COJIEP/KAHUIO YUEOHBIX IPEIMETOB, B TOM YHCJIE METANIPEAMETHBIX (I103HABATEIbHbIX,
PEryasSTUBHBIX, KOMMYHUKATUBHBIX) JIEHCTBHIA.

Cucrema OLEHKM NpPEIMETHBIX pPE3yJbTaTOB OCBOEHHUS Y4YEOHBIX MpPOrpaMM C Y4YETOM
YPOBHEBOTO MMOjAX0Ja, npuHATroro B CraHmapre, MpearosaraeT BbiaejleHHe 0a30BOro ypOBHA
AOCTH/KEHMH KaK TOYKH OTCY€Ta P TOCTPOEHUU BCEH CUCTEMBbl OIICHKM U OpraHu3aluu
MHIUBUAYAIbHON pabOThI C 00y4arOIIUMHUCS.

PeanbHble gocTHXKEHMS 00YYarOLIUXCSl MOTYT COOTBETCTBOBATh 0a30BOMY YPOBHIO, a MOTYT
OTJINYATHCS OT HETO KaK B CTOPOHY MPEBBILLIEHHS, TAK U B CTOPOHY HETOCTHXKEHHUSL.

[IpakTika mNOKa3bIBAa€T, YTO JUId OMNHMCAHMS JOCTWKEHHM o0Oydaroluxcs Ieaecoo0pa3Ho
YCTaHOBUTH CJIEIYIOIINE MATh YPOBHEH.

Ba3oBblii ypoBeHb A0CTHKEHHIl — YPOBEHb, KOTOPBIN JAEMOHCTPUPYET OCBOEHHME Yy4eOHBIX
JNEUCTBUM C OMOPHOW CHUCTEMOW 3HAHWK B paMKax auamna3oHa (Kpyra) BBIJICIECHHBIX 3ajad.
OBnaneHue 0a30BbIM YPOBHEM SIBJISIETCS JOCTATOYHBIM ISl IPOAOJDKEHUS 00YUEeHUS Ha CIeAYIOIIeH
CTyIeHn oOpa3oBaHMs, HO HE MO MPO(HIBHOMY HampaBjieHUIo. J[OCTIKEeHHI0 0a30BOTO YPOBHS
COOTBETCTBYET OTMETKA «yJIOBJIETBOPUTEIHHOY» (MJIM OTMETKA «3)», OTMETKA «3aUTEHO»).

[IpeBbitieHne 6a30BOr0 YpOBHS CBUIACTEIBCTBYET 00 YCBOSHUHU OMOPHOW CHCTEMBI 3HAaHWUW Ha
YpOBHE OCO3HAHHOTO MPOW3BOJHHOTO OBJIAJCHUS Y4€OHBIMU ACUCTBUSIMHU, a TAKXKE O KPyrosope,
mupotre (MM W30MpaTeNbHOCTH) HWHTEpecoB. llemecooOpa3sHO BBIIEIUTH CICAYIONIHE JIBa
YPOBHSI, peBbIIAIOIINE 0A30BbIIi:

* IOBBILIEHHBII YPOBEHb IOCTIKEHUS ITUIAHUPYEMBIX PE3YJbTAaTOB, OLIEHKA «XOPOIIO»
(oTMmeTKa «4»);

* BBICOKHI1 YPOBEHb JIOCTIKEHUS IJIAHUPYEMbIX PE3yJIbTaTOB, OLIEHKA «OTIIMYHO» (OTMETKa
«5»).

[loBbIlIEHHBI M BBICOKMI YPOBHHM JOCTIDKEHUS OTJIMYAIOTCS IO TOJHOTE OCBOCHHUSA
IUTAHUPYEMBIX PE3y/bTaTOB, YPOBHIO OBIAJCHUS Y4€OHBIMH ACUCTBUAMHU M CHOPMUPOBAHHOCTHIO
WHTEPECOB K JaHHOU IPeaIMETHON 001acTH.

WNuauBuayanbHbIe TPaeKTOPUH 00y4eHHs 00yJaroIIXCsl, JEMOHCTPUPYIOIIKUX MOBBIICHHBIN U
BBICOKMII YPOBHH JIOCTIDKEHUH, IIenecoo0pa3sHo (QopMHpoBaTh C YYETOM MHTEPECOB HATHX
oOyuaronuxcsd W HMX IMIaHOB Ha Oyaymiee. [Ipy HanuMuuu yCTOMYMBBIX MHTEPECOB K ydeOHOMY
MpeIMETy U OCHOBATENIbHOM MOATOTOBKH MO HEMY TaKue 00ydaromuecs MOTYT ObITh BOBJICUEHBI B
MIPOEKTHYIO ATEIbHOCTD 0 MPEAMETY U COPUEHTHUPOBAHBI Ha MTPOJOHKEHHE 00yUeHUs B CTapIINX
KJ1accax Mo JaHHOMY PO QHITIO.

JUia omnucaHus TNOATOTOBKM YYalllUXCSl, YPOBEHb JOCTM)KEHHMHM KOTOPBIX HUKe 0a30BOro,
11€J1eCO00pa3HO BBIJICINTh TAKXKE J1BA YPOBHS:

* IOHM:KEHHBI YPOBEHb JOCTIDKCHUI, OIICHKA «HEYIOBIETBOPUTEIBHO» (OTMETKA «2%);

* HU3KMI YPOBEeHb JJOCTH)KEHUH, OLIEHKA «TUI0X0» (0TMETKa «1»).

Henoctuxxenne 6a30Boro ypoBHsl (HOHM)KEHHBIN M HU3KUH YPOBHU JIOCTHXKEHUH) (hUKcupyercs
B 3aBUCHUMOCTH OT 00bEMa U YPOBHS OCBOCHHOTO M HEOCBOCHHOTO COJICPKaHUS MIPEMETa.

Kak mpaBuiio, NOHUKEHHBIH YpOBeHb JOCTIXEHUH CBUJAETENBCTBYET 00 OTCYTCTBHHU
cucTeMaTHyeckoi 0a30BOM MOATOTOBKH, O TOM, YTO OOYYaIOIIMMCS HE OCBOCHO Ja)K€ U MOJIOBHHBI
IUTAHUPYEMBIX PE3yJIbTaTOB, KOTOPBIE OCBAaUBAET OOJIBIIMHCTBO 00YYAOLIUXCS, O TOM, YTO UMEIOTCS
3Ha4YMTENbHbIE MPOOEIbl B 3HaHUSX, JalbHelee oOyueHue 3arpyaHeno. Ilpu stom obyuarommuiics



MOJKET BBITIOJHATH OTJICJIbHBIEC 3aJaHHs MOBBIIICHHOTO YpoBHs. [laHHas rpymnma oOydarommxcs (B
cpeaHeM B xoje oOyuyeHus cocraBismomas okoiio 10%) TpeOyer crenuanbHON IMAarHOCTHKH
3aTpyAHEHHUH B 00y4eHnH, Mpo0esIoB B CHCTEME 3HAHUI 1 OKa3aHHUU LIEJICHAIPaBICHHON MOMOIIY B
TOCTH>KEHUH 0a30BOTO YPOBHSI.

Hu3kuii ypoBeHb 0CBOCHUS TUIAHUPYEMBIX PE3YJIbTATOB CBUCTEIHCTBYET O HAJMYUHU TOJIBKO
OTHENBHBIX (PparMeHTapHBIX 3HAHUH 10 TMpeaMeTy, JajbHeilee OOydeHHe MPaKTUYECKH
HEBO3MOXKHO. OOyJaromumcsi, KOTOpbIe IEMOHCTPUPYIOT HU3KHH YPOBEHb TOCTHIKECHUH, TpeOyeTcs
CreMaNbHasl TIOMOIIh HE TOJIBKO 10 Y4eOHOMY MpeaAMETY, HO M 10 ()OPMHUPOBAHUIO MOTHBAIIMU K
00Oy4YeHHIO, Pa3BUTHIO MHTEpeca K HM3y4aeMOoil MpeaMeTHOH 007acTh, MOHMMAaHHUIO 3HAYUMOCTH
npeaMeTa JUis KU3HU U JIp. TOJIBKO HAIWYHE MOJIOKUTENBHOW MOTHBALMM MOXKET CTaTh OCHOBOW
JTUKBUJAIMY TIPOOEIIOB B 00y4EHUH JUIsl JAaHHOU TPYIIBI 00y4YarOIIUXCSl.

OnwucanHBId BBINIE MOJIXOJA IeJIeco00pa3HO NPUMEHSITh B XOJE Pa3IHYHBIX TPOIEIYp
OIICHUBAHMSI: TEKYIIETO, TPOMEKYTOUHOTO U HTOTOBOTO.

st hopMUpOBaHHSI HOPM OIIEHKH B COOTBETCTBHHU C BBIICJICHHBIMH YPOBHSMH HE0O0XOJIUMO
onucaTh AOCTHKEHUS 00yyaromierocsi 0a30BOro ypoBHs (B TEPMHUHAX 3HAHUW U YMEHUH, KOTOPbIE OH
JIOJDKEH TIPOJIEMOHCTPUPOBATH), 32 KOTOpbIE OOYYAIOMIMIICS OOOCHOBAHHO TIOJIy4aeT OIEHKY
«yZmoBIETBOpUTENbHOY». [locie 3Toro ompenesstoTcsi U COJEp’KaTelabHO OIUCHIBAOTCS Ooliee
BBICOKHE WJIM HU3KHE YPOBHHU JOCTWKCHHWH. BakHO aKIEHTHpOBAaTh BHUMaHHWE HE HA OIIMOKaXx,
KOTOpBIE chenan oOyJaromuicsi, a Ha Y4eOHBIX JIOCTHIKCHHSAX, KOTOPBIE O0O0ECTIeunBaIOT
MPOJIBIDKEHHE BIIEPE] B OCBOCHUH COJIEpYKaHHsI 00pa30BaHUsI.

Jlna  ouenku Ounamuxku  GOpMUPOGAHUA NPEOMEMHBIX  Pe3)IbmAamoé B CUCTEME
BHYTPHIITKOJIEHOTO MOHUTOPWHTA 00pa30BaTENbHBIX JOCTHKEHHUN I1eIecoo0pa3Ho (PUKCHPOBATH U
aHAJM3UPOBATh JaHHBIE O CPOPMHUPOBAHHOCTH YMEHHH M HABBIKOB, CIIOCOOCTBYIONTUX OCBOEHHIO
CHCTEeMATHYeCKHUX 3HAHUM, B TOM YHUCIIE:

* NEePBUYHOMY O3HAKOMIEHUI0, OmpabomKe U OCOSHAHUIO Meopemudeckux mooeneu U
nousmuti (0OIeHaAYIHBIX U 0a30BBIX IS TAHHOW 00JIACTH 3HAHMS), CMAHOAPMHBIX ANCOPUMMO8E U
npoyeoyp;

* BbIAGNICHUIO U OCO3HAHUIO CYWHOCMU U 0CODeHHOcmell U3y4aeMblX 0O0BEKTOB, MPOIECCOB U
SIBJIGHUN JEMCTBUTENBHOCTH (TPUPOIHBIX, COLMANBHBIX, KYJIbTYpPHBIX, TEXHHYECKHX U [Ip.) B
COOTBETCTBUU C COJECPKAHUEM KOHKPETHOTO Y4EOHOIrO MpEAMETa, CO30aHUI U UCHONb308AHUIO
MoOeell U3y4aeMbIX 00bEKTOB U MPOIECCOB, CXEM;

* BbIABGIICHUIO U AHATU3ZY CYUJeCMBEHHBIX U YCIMOUYUBBIX C853ell U OMHOULeHUll MEX]Ty 00beKTaMU
U TIPOLIECCaMHU.

[Ipn sTOM 00s3aTeNbHBIMU COCTABJSIONIMMH CHUCTEMbl HAKOIUICHHOW OLEHKU SIBISIOTCS
MaTepHabl:

* CIapmoso OUAZHOCMUKU,

* MmemMamuyecKux u Umo208ulx NPOBEPOUHbIX pabom no 6cem yueOHbiM npeomeman,

* meopueckux pabom, BKI04asi yaeOHbIe UCCIIEIOBAHUS U YUeOHBIC IPOCKTHI.

Pemmenue o qocTuKeHUH WM HEIOCTUXKEHUH TIJIAHUPYEMBIX pe3YyIbTaTOB WK 00 OCBOCHUH HIIN
HEOCBOGHHUHU Y4eOHOro MaTepuaja MPUHUMAETCS Ha OCHOBE PEe3yJAbTaTOB BBHINIOJHEHHS 3aJaHUil
6azoBoro ypoBHs. B mepuon BBenenus CTanHaapTa KpUTEpPHIl TOCTUXKEHHS/OCBOEHHUS Y4eOHOTO
MaTepuaa 3aJJaéTcs Kak BhlIloJHeHHe He MeHee 50% 3aanuii 6a30Boro ypoBHs uiu noiaydenue 50%
OT MaKCUMaJIbHOT0 0ajiia 3a BBHIIIOJIHEHUE 3a/1aHU 6a30BOTO YPOBHS.

YPpoBHHM NOATOTOBKH YYALIUXCH M KPUTEPHH YCHEIIHOCTH 00y4eHusl Mo

MaTeMaTHKe
YpoBHH Onenka Teopus IlpakTnka
1 Pacno3HaBaTh 00BEKT, YMeTb BEHIIOJIHSITH
Y3uaBanue HaXOJUTh HYKHYIO 3aJjaHus o 00pasiy, Ha
AnroputMuueckas JesTENbHOCTD «3» ¢dbopmyny, IpU3HaK, HETIOCPENICTBEHHOE
C TNOACKAa3KOH CBOWCTBO H T.J. npuMeHeHne Gopmyi,




MPaBUJI, HTHCTPYKIHNA U

T.1.
2 3HaTh GOPMYIUPOBKH BCEX YmMmerb paboTath C
Bocnpoussenenue IIOHSTUH, UX CBOMICTBA, y4eOHO! U CTIPaBOYHON
AnroputMuuecKkas AeATEIbHOCTb «4» NpU3HAKHU, (HOPMYIBIL. JIUTEPATYPOH,
0e3 MoJCKa3KH Ymers BocpoussecTu BBIITOJIHATH 3aaHMUS,
JIOKA3aTeNbCTBA, BBIBOJBI, | TPEOYIOIINE HECIOXKHBIX
yCTaHaBIIMBATh npeoOpa3oBaHuii ¢
B3aMMOCBSI3b, BHIOMPATh IIPUMEHEHUEM

HYXHOC J11 BBIITIOJIHCHUA HU3y4acMoro Marcpuaia
JaHHOI'O 3aJaHUs

3 eJ1aTh JIOTHYECKHE YMerb NpUMEHATH
Ionumanmue 3aKITIOYEHHSI, COCTABIISTh MOJTyYeHHbIE 3HAHUS B
JesTensHOCTh PH OTCYTCTBHU «5» AITOPUTM, MOJIENb Pa3NUYHBIX CUTYAIHIX.
SIBHO BBIPQYKEHHOTO aJrOpUTMa HECJIO)KHBIX CHTYyallnit BoInoJaHATH 3a7aHUs
KOMOMHHPOBAHHOTO

XapakTepa, CoiepKallnx
HECKOJIbKO ITOHATHH.

4 B coBepuieHcTBE Ymerb npuMeHsTh
OBJaaenue YMCTBEHHOI 3HATh U3YUYEHHbIN 3HAHUS B JIFOOO0H
CAMOCTOSAATEJIbHOCTHIO MaTepua, CBOOOTHO HECTaHAAPTHOMN
TBopueckas HCCIEA0BATENBCKAS «5» OpPUEHTUPOBATHCS B HEM. CUTYalUH.
JIESTEIBHOCTh HNwmerhb 3HaHUS U3 CaMocTosATeabHO
JIOTIOJTHUTENBHBIX BBINIOJHATH TBOPUYECKUE
HCTOYHUKOB. Bianers HCCIEN0BATENBCKUE
OIepalusIMU JIOTHYECKOT O 3a/1aHUs.
MBIIILJICHUSI. BoInoJaHaTh GyHKINN
CocTaBJsTh MOJIENb KOHCYJIBTAHTA.

JT000M CHUTYAITHH.

Kputepun u HOpMbI OLIEHKH 3HAHUI, YMEHHI ¥ HABBIKOB 00yYAIOIIMXCA 110 MaTeMaTHKe.
1. Ouenka nucbMeHHbIX KOHMPOIbHBIX PAOOH 00YHaAWIUXCA NO MAmeMamuKe.
OTtMmeTKa «5», ecnu:
e paboTa BBINOIHEHA TTOTHOCTHIO,

® B JIOTMYECKHUX PACCYKISHHUSIX M OOOCHOBAHHUM PEIICHUS HET MPOOENIOB M OMINOOK;
® B pCIICHUM HET MAaTEeMAaTHYECKUX OMIMOOK (BO3MOXKHA OJJHA HETOYHOCTb, OIUCKA, KOTOPAsi HE SBISETCS
CIIC/ICTBHEM HE3HAHUS MITH HEIOHUMaHUS y4eOHOr0 MaTepuana).

OtMeTKa «4» CTaBUTCS B CIEAYIOLIUX CIydasx:
e paboTa BBINOJNHEHA IIONIHOCTHIO, HO OOOCHOBAaHHS INArOB peIICHUS HENOCTATOYHBI  (ecin

yMeHHE OOOCHOBBIBATH PACCYKJCHUS HE SBISIOCH CIICIHATBHBIM 00BbEKTOM ITPOBEPKH);
e  JIONYIICHBI O/IHA OMIMOKA MJIM €CTh JJBa — TPH HEOUETa B BBIKJIAKAaX, PUCYHKAX, YepTeKaX WK rpadukax
(ecmu 5TH BUABI pabOT HE SBJSUIMCH CIEUATBLHBIM O0BEKTOM ITPOBEPKH ).

OTtMmeTKa «3» CTaBHUTCS, SCIIH:
° ILOHYH_IGHO 60.1'[66 O,Z[HOfI O]J_II/I6KPI njin 60)'[66 ):[BYX — Tpex HCAO0YCTOB B BBIKJIaAKAX, qepTexcaX Nin
rpadukax, HO 0OyJaroIUiicsa 00IagaeT 00s3aTENbHBIMI YMEHHUSIMH T10 IPOBEPSIEMO TeMe.

OTMeTKAa «2)» CTaBHUTCS, SCIIH:
° }_IOHYH_ICHLI CYH.[CCTBCHHLIG O].HI/I6KI/I, IIOKa3aBIINEC, 4YTO 06yan0mHﬁca HC 06na;[aer O6ﬂ3aTCJ'IBHBIMI/I

YMCHUSMU 110 ,Z[aHHOﬁ TEME B IOJIHOH MEpe.

Otmerka «1» cTaBHUTCS, €CIIH:
o pa60Ta ITOKa3aJia ITIOJIHOC OTCYTCTBI/IC y o6yqafomeroc;1 O6H3aT€J’ILHLIX 3HaHPII>i nu YMCHI/Iﬁ 110 HpOBCpHeMOﬁ

TEMEC WJIM 3HAYUTCIIbHAA 4aCTh pa6OTBI BBIIIOJIHEHA HEC CaMOCTOATCIIBHO.



Yuurenb MOXKET MOBBICUTh OTMETKY 3a OPUTMHAIIBHBIN OTBET Ha BOIIPOC WJIM OPUTHMHAJIBHOE
pelleHne 3alaud, KOTOpPbIE CBUJETEIBCTBYIOT O BBICOKOM MaT€éMaTHYECKOM pa3BUTUU
oOydarolerocs; 3a perieHue 0Oosee CIOXKHOW 3ajaud MM OTBET Ha 0oJiee CIOXKHBIA BOIPOC,
MPEUI0KEHHBIE 00YyYaromeMycsl JOTIOJTHUTEIBHO IOCIE BBINOJIHEHUS MM KAKHX-JIHOO ApYyrux
3alaHuM.

2. Ouenka_ycmHbiX 0meEent 08 00y4auuUXca no Mamemamuke
OTBeT OLIEHHUBAETCS OTMETKOM «5», €CIIM YUECHUK:
®  TIOJHO PACKPBUI COACPKAHKME MaTepHasa B 00beMe, MPEAYCMOTPEHHOM MPOrPaMMOi U y4eOHUKOM;

o H3JI0KHUJII MaT€prajl TIpaMOTHBIM A3bIKOM, TOYHO MCIHOJIB3YSA MATCMAaTUYCCKYI0 TCPMHUHOJIOTUIO U
CHUMBOJIUKY, B OMPEEIEHHOM JJOTUYECKON MOCIEA0BATENbHOCTH;

®  MPaBWJIHHO BBINIOJIHWI PUCYHKH, YEPTEXKH, IPpapUKH, COMYTCTBYIOIINE OTBETY;

®  [I0Ka3aJ yMEHUE WIIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU IIPUMEPAMU, IPUMEHSATD €€ B HOBOM CUTYyalluU
TP BBIMIOJTHEHUH MPAKTHYECKOTO 3aIaHNS;

®  TIPOJEMOHCTPUPOBAJI 3HAHUE TEOPUH paHEe M3YUYCHHBIX COMYTCTBYIOIIUX TE€M, COPMHPOBAHHOCTH U
YCTOMYMBOCTh MCIIOIb3YEMBIX IIPU OTBETE YMEHUN U HABBIKOB;

®  OTBEYAJl CAMOCTOATENLHO, 0€3 HABOSAIINX BOIPOCOB YUUTEIS,

o BO3MOXXHBI OJHAa — ABE€ HCTOYHOCTH IIPHU OCBCIICHUH BTOPOCTCIICHHBLIX BOIIPOCOB HJIM B BBIKJIAAKAX,
KOTOpBI€ YIEHHUK JIETKO UCIIPABUJI MIOCIIEC 3aMEYaHUS YINUTEIS.

OTBeT OLIEHNBAETCS OTMETKOM «4», €ClIM yIOBJIETBOPSET B OCHOBHOM TPeOOBAaHUSIM Ha OLIEHKY

«5», HO IIPU 3TOM UMEET OJVH U3 HEAOCTATKOB:

® B M3JIOXKCHHH JIOMYLIECHbI HEOObIINE TPOOEIBI, HE NCKAa3MBIIIEe MATEMAaTHYECKOE COJIEPIKAHNE OTBETA;

e  JIONYIIEHBI OJMH — JBa HE0YeTa PH OCBEIICHUH OCHOBHOTIO COJICPXKAHMS OTBETA, HCIIPABIICHHbIE
HocIIe 3aMeYaHHs YUHUTEls;

e  JONyIIeHb! omuOKa MK OoJiee IBYX HEAOYETOB IIPU OCBEIICHHU BTOPOCTEICHHBIX BOIIPOCOB MM B
BBIKJIAJIKAX, JICTKO MCIIPABJICHHbIE IIOCIIE 3aMEYaHuUsl yIUTeIIs.

OT1MmeTKa «3» CTaBUTCS B CIECIYIOLIUX CIydasx:

® HEMOJIHO PAaCKPBITO COJIEpKAaHUE MaTepHralia (coJepKaHue U3JI0KeHO (pparMeHTapHO, He BCeraa
MOCJIEIOBATENBHO), HO TIOKa3aHO 0011ee MOHUMaHUE BONPOCa U MPOAEMOHCTPUPOBAHBI YMEHUS,
JOCTAaTOYHBIE JUIsl YCBOCHHMSI IPOTrpaMMHOTO MaTepuaina (onpezaeneHsl « TpeboBaHusIMH K
MaTeMaTH4eCKON MOJIrOTOBKE 00y4YaIOUIUXCsA» B HACTOSIICH MporpaMMe o MaTeMaTHKe);

® UMEJHUCh 3aTPYAHEHUS WIH JIOMYILEHbI OITMOKH B OMPE/IeICHUH MaTeMaTHUeCKO
TEPMHUHOJIOTHH, YepTexk axX, BBIKIAIKaX, UCIIPABICHHbBIE TIOCTIE HECKOJIbKUX HABOISAIINX
BOIIPOCOB YUUTEJS;

® YUYEHHUK HE CIPABWJICA C IPUMEHEHHUEM TEOPHH B HOBOM CUTYyallUU MIPH BHITIOTHEHUU
MIPAKTUYECKOTO 3a/IaHUs, HO BHITIOJIHUI 3aJaHHs 003aTeIbHOTO YPOBHSI CJIOKHOCTH IO TAHHOM
TeMe;

® [IpH JOCTATOYHOM 3HAHUU TEOPETHUYECKOTO MaTepualia BbISBICHA HEJOCTATOYHAS
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHI 1 HaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CHEAYIOLIUX CIyYasIX:

e HE PacKpbITO OCHOBHOE COJIEp)KaHUE YIeOHOTO MaTepuaa;

e OOHapyKeHO He3HaHHE YUEHUKOM OoJIbllel MK Hanboiee BaXKHOM YacT y4eOHOTO MaTepurana,

e JIOMYIICHBI OMMUOKA B ONpENCNEHUH TOHATUN, TPU HCIOJIB30BAHUU MaTeMaTHUECKOMN
TEPMHHOJIOTHH, B PUCYHKAX, YepTexkaxX WU rpapukax, B BBIKIAIKAX, KOTOPbIE HE UCTIPABICHBI
MOCJI€ HECKOJIBKUX HABOASIINX BOIPOCOB YUUTENS.

Otmerka «1» cTaBHUTCS, €CIIH:



e YUYEHHMK OOHAPYXWJ MOJHOE HE3HAHUE U HEMOHUMAaHUE U3y4aeMoro y4eOHOTr0 MaTepuaia Ui He
CMOT OTBETUTbH HU HA OJMH U3 [IOCTABJIEHHBIX BOIIPOCOB 10 U3YYEHHOMY MaTepuaiy.
O0mas kaaccupukanus omMmnoOOK.
[Tpu oneHKe 3HAHMIA, yMEHUI U HABBIKOB OOYYAIOLINXCS CIEAYET YYUTHIBATh BCe OLIMOKU (TpyObIe
1 HerpyObI€) ¥ HEAOUETHI.
I'pyObiMu cuuTaroTCsl OIIUOKM:
e HE3HaHME ONPE/EIICHUS OCHOBHBIX IOHATUMN, 3aKOHOB, ITPaBUJI, OCHOBHBIX I0JIOKEHUN TEOPUH,

He3HaHue (GopMyJ1, OOIICTIPUHATHIX CHMBOJIOB 0003HAUCHUH BEIIMYNH, SIUHUI] HX H3MECPCHUS;
® HE3HAHWE HAUMEHOBAHWWA CUHUII H3MCPEHUS;
® HCYMCHHE BBIJICIIUTH B OTBETE TJIABHOE;
¢ HCYMCHHE NMPUMEHSTH 3HAHWS, aJITOPUTMBI JUUTsI PEIICHUS 33129,
® HEyMEHHE JieJaTh BBIBOJIBI U 0000IICHMS;
e HCYMCHHE YUTATh H CTPOUTH TPaPUKH;
® HEYMCHHE I10JIb30BAThCS IEPBOMCTOYHUKAMHY, YYCOHUKOM H CIIPABOYHUKAMH;
® TI0Teps KOPHS WM COXPAHEHHE TIOCTOPOHHETO KOPHS;
e otOpacsiBanue 6€3 00BICHEHU OJHOTO U3 HUX;
® paBHO3HAYHBIC UM OIINOKH;
® BLIUHCIINTENBHBIE ONINOKH, €CIIH OHHU HE SBIISIIOTCS OIKMCKOM;
® JIOTMYECKHE OIIUOKH.

K Herpy0ObIM ommuOKam cieayer OTHECTH:

® HETOYHOCTH (POPMYITHPOBOK, ONIPEACICHUM, TOHATUH, TEOPUH, BEI3BaHHAS HEMOJHOTOW OXBaTa
OCHOBHBIX TPU3HAKOB OIPEAEIIEMOTr0 MOHATHS WM 3aMEHOM OJTHOTO - IBYX U3 3TUX
MPU3HAKOB BTOPOCTETIEHHBIMH;

® HETOYHOCTH Ipaduka;

e HepalHOHAJIbHBIA METOJ pEeHICHHs 3a/1a4l WJIM HETOCTATOYHO MPOAYMaHHBIH MJIaH OTBETa
(HapylIeHuEe JIOTUKH, TT0JIMEHA OTJEIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMHU);

e HepalHOoHaJIbHbIE METOIbI PA0OTHI CO CIIPABOYHOMN U APYTOW JTUTEPATYPOU;

e HEyMEHHE pellaTh 3a/1a4M, BBIOJIHATH 33JaHUs B 001EeM BUJIE.

Hez[OquaMn SABJIAKOTCA:
¢ HCPAIUOHAIBHBIC ITPHUCMbI BBIYHCIICHUN U Hp606p330BaHHﬁ;

e HeOpeHOE BBITIOJHEHUE 3aMUCe, YepTexeid, cxeM, TpaduKoB.

KOHTpOJIb 3YH npemiaracTcs 1pu MpoBCACHUN MATCMATUYCCKUX JTUKTAHTOB, ITPAKTHYCCKUX
pa60T, CaMOCTOATCIIbHBIX pa60T 06yqa}01uer0 " KOHTPOJIMPYIOLICTI'O BU A, KOHTPOJIbHBIX pa60T.



	1) Федеральный закон «Об образовании в Российской Федерации» от 29.12.2012 N 273-ФЗ;

