MyHnuuunaisHoe 6rokerHoe obieobpasosare/ibHOE yUpeXIeHHE I.0. ToneaTTH
«llxona Ne 79 umenu [1.M. Kanununa»

PACCMOTPEHA [MPHHATA ~ YTBEPKJIEHA

HA JACCAAHHM METOJIHHECKOMD /’ LS AMPEKTOPOM

O0BEAMHEHMS YunTeneH Puinxo- — gﬂ}}’ «llixona Ne79»

MATEMaTHYCCKOrO LKA N Tapacoea MLA.

Mpotpkoa Na | o1 26.08.2020 r. '
el Tepebunona C.A.

Pabouas mporpamma
«MatemaTuka»

(OCHOBHOE 00111e€ 00pa30BaHUE)

CocraBuiu:

Tepebunosa C.A. yuntenb MaTeMaTUKH, PYKOBOJAUTENb METOAHUECKOTO
oOBeIMHEHUS yuuTeIe (PU3NKO-MATEMAaTHIECKOTO UK

Cwmopoauna E.A. yunurtenbp MaTeMaTUKU



PaGowas mporpamma yuyebHoro mpenmera «Marematuka» (OCHOBHoe oOimee
oOpa3oBaHue) pa3paboTaHa Ha OCHOBE:

— DyHJaAMEHTAIBHOTO SJIpa CoAepKaHus 00IIero 0Opa3oBaHMsl.

— ®depaepanbHOr0 TOCYAAPCTBEHHOTO 00Pa30BaTEIBHOTO CTAHIapTa OCHOBHOTO OOIIETO
oOpa3oBaHUsI.

— IlpumepHOii OCHOBHOM 00pa30BaTEIbHON MTPOrPaMMbl OCHOBHOI'O 00OLIEr0 00pa3oBaHusl.

— VYMK H.{. Bunenkuna. /Marematuka. COopHUK paboumx mporpamMMm. 5-6 KIIAcCCHI:

nocobue i yauteneit odmeoodpasoBarenbhbeix yupexaenuii. Coct. T. A. Bypmucrposa.
M.: IIpocserienue, 2014/.

1. IInanupyemble pe3yJIbTaThl OCBOCHHUSI Y4eOHOT 0 MpeaMeTa

«MartemaTuka»

N3yuenne mnpeamerHoit obaactu '"Marematnka W uHPoOpMaTHKA' I0JIAKHO
olecneymTh:

0CO3HAHME 3HAYCHUSI MATEMATHKH U HH(POPMATHKH B MTOBCETHEBHON JKU3HHU YEIOBEKA;

(dbopMupOBaHHE MPECTABICHUA O COIMATBHBIX, KYJIbTYPHBIX B UCTOPHUYECKUX (PaKTOpax
CTaHOBJICHUS] MATEMaTHYECKOW HAYKH;

MTOHUMaHHUE POJTH HH(POPMAIIMOHHBIX TPOIIECCOB B COBPEMEHHOM MHUPE;

(dbopMHpoBaHHEe NMPEACTABIEHUIN O MaTEMAaTUKE KaK 4acTH O0IeYeI0BEYECKON KYIbTYpBI,
YHHUBEPCAITFHOM SI3bIKE HAYKH, TO3BOJISIONIEM ONKCHIBATh M W3y4daTh pEalbHBIC MPOIECCHl U
SIBITCHHSL.

B pesynbrare wu3yueHus mnpeameTHo obmactu "Marematuka u  uHpopmaruka'
oOyyaromuecs:  pa3BUBAIOT  JIOTMYECKOE M MATEeMAaTH4YECKOE  MBIIIJICHUE, [OJIy4aroT
IIPEJCTAaBICHUE O MAaTEMATUYECKUX MOJIENISAX; OBJIAICBAIOT MaTEMAaTUYECKUMHU PACCYKICHUSIMH;

yyarcs TNPUMEHSTh MaTeMaTH4eCcKue 3HAHMSA IPU pPELUIEHMH pa3IM4yHbIX 33734 U
OLICHMBAaTh IOJIy4YCHHBIC PpE3YJIbTaThl; OBJIAJEBAIOT YMEHUSAMHU pELICHHUs Y4eOHbIX 3ajady;
pa3sBUBAIOT MAaTEMaTHYECKYI0 MHTYULUIO; IIOJIy4alOT MpeACTaBleHHE 00 OCHOBHBIX
MH(GOPMALMOHHBIX IPOLIECCaX B PEANbHBIX CUTYalLUsX.

IIpenmeTrHble pe3yabTAThl M3y4YeHUs MpeaMeTHol obOgactu '"Maremaruka H
uHpopmMaTuKa" J0JKHBI OTPAXKATD:

Martematuka. Aiareopa. 'eomerpusi. Undgopmaruka:

1) ¢dopmupoBaHHE TpENCTABICHUI O MaTeMaTHKe Kak O METOAE IO3HAHUs
NeWCTBUTENLHOCTH, ITO3BOJISIOIIEM OIUCHIBATh U N3y4aTh peajibHblE IPOLIECCHI U SABJICHMSL:

OCO3HaHME POJIM MaTeMaTHKH B pa3BUTUU Poccun u mupa;

BO3MOKHOCTh IPUBECTH HPHUMEpbl M3 OTEUYECTBEHHOM M BCEMHUPHOW HUCTOPUHU
MaTeMaTU4YECKUX OTKPBITUH U UX aBTOPOB;

2) pa3BuTHE yMEHHH paboTaTh C y4eOHBIM MATEMATHYECKHM TEKCTOM (aHAJIM3HMPOBATb,
U3BJIEKaTh HEOOXOAMMYIO HMH(OPMALMIO), TOYHO U TPaMOTHO BBIpaKaTb CBOM MBICIU C
IIPUMEHEHHEM MAaTeMaTHYeCKOH TEPMUHOJOIMH ¥ CUMBOJMKH, HPOBOJIUTH KiIacCU(UKAIHH,
JIOrMYecKue 000CHOBaHU, J0Ka3aTeIbCTBA MAaTEMaTUUECKUX YTBEPKICHUN:

ONEPUPOBAHUE TMOHATUSAMM: MHOXKECTBO, 3JIEMEHT MHOXXECTBAa, IOJAMHOXECTBO,
IIPUHAIISKHOCTb, HAXO0XAECHUE IepecedyeHusi, OObeIMHEHHUs MOJMHOMXECTBA B IMPOCTEHIINX
CUTYaLlUsX;

pellieHHe CIOKETHBIX 3a7ad pPa3HbIX THUIIOB Ha BCe apU(PMETHUYECKUe JeHCTBUS;

IIpUMEHEeHHe croco0a Moucka pereHus 3a1auu, B KOTOPOM PacCyKJIeHHE CTPOUTCS OT
yCJIOBHS K TpeOOBAHHUIO I OT TpeOOBaHUS K YCIOBHUIO;

COCTaBJICHUE TUIaHA PELICHHUS 3aJaud, BBIJICJICHUE JTAalOB €€ PELICHHs], HHTepIpeTaIys
BBIUMCIIUTENIBHBIX PE3yIbTATOB B 3a/1a4€, UCCIeI0BAaHNE TOTYUYEHHOTIO PELIeHUs 3a1a4H;

HaXOXXJEHHE TMPOLEHTa OT 4YHCIa, YUCIa 10 NPOLEHTY OT HEero, HaXOXICHUS
MPOLIEHTHOTO OTHOLIEHHUE BYX YHMCEIN, HAX0XIEHUS MPOLEHTHOTO CHWXEHUS WU MPOLIEHTHOTO
TIOBBIIIEHUS BEJINYMHBI,



pelieHue JOTHYeCKUX 3ajady;

3) pasBuTHE TMPEACTABICHUNH O YUCIIC M YHUCIOBBIX CHCTEMaX OT HATypaJbHBIX JI0
JNEHUCTBUTENBHBIX YHUCEJ; OBJAJCHUE HABBIKAMHM YCTHBIX, MUCHbMEHHBIX, HMHCTPYMEHTAIbHBIX
BBIUYHCIICHUI:

OTICpUPOBAHNE TIOHATUSAMU: HATYPATLHOE YUCJIO, IIeJI0€ YUCIIO0, OOBIKHOBEHHAS JIPOOH,
NecsiTUYHasi ApoOb, CMEMIAHHOE YUCIIO, PAIIHOHAIIEHOE YHUCII0, UPPAIMOHAIIBHOE YUCIIO;

WCII0JIb30BaHNE CBOMCTBA YUCEI U 3aKOHOB apU(METHUCCKUX OTICPAIUi C YUCIIaAMU TIPH
BBITIOJTHEHUH BBIYUCIICHUN;

WCIIOJIb30BAHUE MPU3HAKOB JCIIUMOCTH Ha 2, 5, 3,9, 10 npu BBINOIHEHUH BEIYUCICHUN U
pelIeHuu 3a/1a4;

BBITIOJTHEHUE OKPYTJICHUS YUCET B COOTBETCTBUU C IPABUIIAMU;

CpaBHEHHUE YHUCENT;

OIIEHUBAHME 3HAYCHHS KBAJIPATHOTO KOPHS M3 MOJIOKUTEIHHOTO IEJI0T0 YUCIIa;

4) oBiaJicHHE CUMBOJIHHBIM SI3BIKOM alireOpbl, TPHUEMaMH BBITIOJTHEHUS TOXICCTBECHHBIX
npeoOpa3oBaHUil BRIPAKEHUN, PEIICHHS] YpaBHEHUN, CUCTEM YpaBHEHHI, HEPABEHCTB U CHUCTEM
HEPABEHCTB; YMEHHUS MOJCIHUPOBATh pPEAJIbHbIE CHUTYAIllMd Ha SI3bIKEe aireOpbl, HUCCIE0BaTh
MMOCTPOCHHBIE MOJICNIA C UCTIOJB30BAHMEM arrapara aareOpbl, HHTEPIPETUPOBATH MOJYUYEHHBIN
pe3ynbTar:

BBITIOJTHEHUE HECIIOKHBIX TMPEeO0Opa3oBaHWUN JJIsi BBIYHCICHUS 3HAYCHHUH YHCIIOBBIX
BBIPQKEHUH, COJIEP)KAIMUX CTETIEHH C HaTypalbHBIM IOKa3aTeJleM, CTENEHH C IIeJIBIM
OTPHIIATEILHBIM MTOKa3aTeNIEeM;

BBITIOJTHEHUE HECJIOXKHBIX MPeoO0pa3oBaHU MEINbIX, IPOOHO pallMOHAIBHBIX BBIPAKCHHUI
W BBIPOKECHHH C KBAJAPATHBIMU KOPHSIMH; PaCKpbIBaTh CKOOKH, TPUBOIUTH TIOJI0OHBIE
cllaraeMple, UCT0JIb30BaTh (POPMYITBI COKPAIIEHHOTO YMHOKCHHS;

peleHne JIMHEWHBIX U KBaIpAaTHBIX YPaBHEHUN W HEPABEHCTB, YpaBHEHUN U HEPABEHCTB
CBOJSIIUXCA K JIMHEHHBIM WM KBaJpaTHBIM, CUCTEM YypaBHEHHI W HEPaBEHCTB, W300pakeHHE
pELIEeHNIT HEPABEHCTB 1 UX CUCTEM Ha YMCJIOBOU MPSIMOIA;

5) oBnageHue cuCTeMOW (GYHKIIMOHAJIBHBIX MOHSTHHA, Pa3BUTHE YMEHUS HCIOJIb30BaTh
(GyHKIMOHATBHO-TpaQUUECKUe TMPEACTAaBICHUS JJs PEIIeHUs pa3IUYHbIX MaTeMaTHYEeCKHX
3a/1a4, JJI1 ONMCAaHUA U aHAJIu3a PeaIbHbIX 3aBUCUMOCTEM:

ONpENETICHUE TIOJIOKEHUSI TOYKM IO €€ KOOpAMHATaM, KOOpPAMHAThl TOYKU IO €€
MTOJIOKEHHUIO Ha INTIOCKOCTH;

HaxoXJAeHue 1o TrpaduKky 3HaueHUH QYHKIUH, OOJaCTU OMNpeAeseHUs, MHOXKECTBa
3HaYeHUH, Hynel (YHKIUHU, TPOMEKYTKOB 3HAKOTIOCTOSHCTBA, MPOMEKYTKOB BO3pACTaHUS U
yObIBaHUS, HAMOOJIBIIIEr0 ¥ HAUMEHBLIEro 3HaYeHUs (PYHKIUY;

nocTpoeHue rpaduka JUHEHHON M KBaIpaTUIHON ()YHKIIHIA;

ornepupoBaHre Ha 0a30BOM YpPOBHE MOHITHIMHU: MOCIEI0BATEILHOCTD, apupMeTnyecKkas
MIPOrpeccusi, FTEOMETPUYECKast POTrPECCUsl;

WCIOJIb30BAHME CBOMCTB JMHEWHON W KBaJpaTMYHOW (QYHKUUNA M MX TpaduKOB mpu
pELIeHNH 33724 U3 IPYTUX y4EOHBIX MTPEIMETOB;

6) oBJageHHE T'COMETPUYECKUM SI3BIKOM; Pa3BHTHEC YMEHHS HCIIOJIB30BaTh €ro s
ONMCAHUsl IPEIMETOB OKPYKAIOIIEro0 MHpA; Pa3BUTHUE IMPOCTPAHCTBEHHBIX MPEACTABICHUMH,
M300pa3UTEeIbHBIX YMEHHUH, HABHIKOB T€OMETPUUECKUX MMOCTPOCHUM:

OTIepUpOBAaHUE TOHATUSAMU: (UTYypa, TOYKA, OTPE30K, MpsMas, JIyd, JIOMaHas, YroJ,
MHOTOYTOJIbHUK, TPEYTOJbHUK U YETBIPXYTOJIbHUK, IPSIMOYIOJIbHUK U KBaJpaT, OKPYKHOCTb U
KpYT, MPAMOYTOJBHBIN Mapaienenumnes, Ky0, map; n300pakeHne n3ydyaemMbix GUryp oT pykd H
C IOMOILBIO JINHEUKHU U LIUPKYJIS;

BBITIOJTHEHUE U3MEPEHUS JJIMH, PACCTOSIHUN, BEJIMUUH YIJIOB C MOMOIIBI) MHCTPYMEHTOB
JUISl U3BMEPEHUH JUIUH U YTJI0B;

7) dbopMupoBaHHE CHCTEMATHYECKHX 3HAHUH O IUIOCKUX (HUrypax W HX CBOWMCTBAX,
MPEACTABICHUI O MPOCTEUIINX MPOCTPAHCTBEHHBIX TENAX; Pa3BUTHE YMEHUM MOJEIUPOBAHUS
peanbHBIX CUTYALIMI Ha SI3bIKE T€OMETPHHU, UCCIEAOBAHUS TOCTPOEHHOM MOJIENU C



UCTIOJb30BAHMEM T'€OMETPUYECKUX TMOHATUH W TEOopeM, ammapara anreOpbl, peleHus
F€OMETPUUECKHUX U MPAKTUUYECKUX 3a/1a4:

OTepHpOBaHUE Ha Oa30BOM YPOBHE MOHATUSMU: PABEHCTBO (PUTYp, TAPAILIETBHOCTD U
MEePIEHIUKYIISIPHOCTD MPSMBIX, YTIIbl MEX1Y MPSIMBIMH, TEPICHAUKYISP, HAKIOHHAS, POESKIINS;

IIPOBEJICHUE J10KA3aTEIbCTB B TEOMETPUH;

onepupoBaHre Ha 0a30BOM YPOBHE MOHATUSIMU: BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YUCJIO0, KOOPAUHATHI Ha MJIOCKOCTH;

pelIeHrE 3a/1a4 Ha HaX0K/IEHUEe T€OMETPUUYECKUX BEIUUMH (JIJIMHA U PACCTOSIHUE,
BEJIMYMHA yIJIa, [JI0L1a/1b) 0 00pa3LaM WK alropuTMam;

8) oBiajeHHEe MPOCTEHIIMMHU CrIOCOOAMH TPE/ICTABICHUS M aHAM3a CTATUCTUYCCKUX
JTaHHBIX; (OPMHPOBAHUE NPEICTABICHUN O CTATUCTHYCCKUX 3aKOHOMEPHOCTSX B pPEATbHOM
MHUpE W O Pa3IuYHbIX CHocOo0ax HMX M3YyYEHHUS, O MPOCTEUIIUX BEPOSTHOCTHBIX MOJIEISX;
pa3BUTHE yYMEHUN U3BIEKaTh MHGOpPMAIUIO, MPEACTAaBIECHHYI0 B Ta0iWLaxX, Ha JAWarpaMMax,
rpadukax, OMUChIBATh M aHAJTU3UPOBATH MACCUBBI YHCIIOBBIX JAHHBIX C TTOMOIIBIO MOIXOISIINX
CTATUCTUYECKUX  XaPAaKTEPUCTUK, UCIOJH30BaTh IMOHUMAHUE BEPOSTHOCTHBIX CBOWCTB
OKPYXKAIOINX SBJICHUN ITPU IPUHATUHU PEILICHUIN:

dbopMupoBaHHE TPEACTABICHUS O CTATUCTHUYECKUX XapaKTEPUCTHUKAX, BEPOSITHOCTH
CIIy4aitHOTO COOBITHS;

pereHne MpoCTeUITNX KOMOMHATOPHBIX 33/1a4;

OTIpe/ieNIeHuEe OCHOBHBIX CTATUCTUYECKHUX XapaKTEePUCTUK YUCIOBBIX HAOOPOB;

OIIEHUBAHHE U BBIYMCIICHUE BEPOSTHOCTH COOBITHS B IPOCTEUIINX CITydasX;

HaJu4he TIPEACTABJICHUS O POJM TMPAKTHUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHH, O POJI 3aKOHA OOJIBIIINX YHCENI B MACCOBBIX SIBJICHUSX;

YMEHHE CpaBHUBATh OCHOBHBIE CTAaTUCTUYECKHE XapaKTEPUCTHUKH, IIOJyYECHHBIE B
MpoLiecce peleH s MPUKIaJAHOM 3aauu, U3yUeHHs PeaTbHOTO SBJICHUS;

9) pasBuTHE YMEHHUIl NPUMEHSTh HM3YYCHHBIC MOHATHS, PE3yIbTaThl, METOMAbI IS
penieHus 3aaa4d MpakTUYEeCKOT0 XapaKkTepa U 3a/1a4 U3 CMEXHBIX TUCHUIUIMH C UCIIOJIb30BAHUEM
IpU HEOOXOJMMOCTH CIIPaBOYHBIX MAaTE€pPUAIOB, KOMIIBIOTEpA, MOJIB30BATHCS OLEHKON H
MPUKHUJIKOU MPU MPAKTUYECKUX pacUeTax:

pacro3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUM;

OLICHUBAHHE PE3YJIbTATOB BBIUMCICHUN IPU PELICHUU TPAKTUYECKUX 3a/1a4;

BBITIOJTHEHUE CPABHEHUS YUCEII B PEATIbHBIX CUTYALMX;

WCIIOJIb30BAHUE YHMCIIOBBIX BBIPAKECHUI MPU PEUICHUM NMPAKTHYECKUX 3aJad W 3aja4 U3
IPYrux y4eOHbIX IPEIMETOB;

pellleHre TMPaKTUYECKUX 3aJad C M[PUMEHEHHEM MPOCTEHIINX CBOWCTB (QUIYp;

BBITIOJIHEHUE MPOCTEUIINX OCTPOCHUN U U3MEPEHUN HAa MECTHOCTH, HEOOXOIUMBIX B
peabHOM )KU3HU;

15) my1st caenbIX ¥ CaaboBUAAIIMX 00yIarOIIUXCS:

BIIQJICHUE TIpaBHJIaMU 3allUCHM MaTeMaThdeckuX GOpMyl U CIEUUaIbHBIX 3HAKOB
penbedhHO-TOUYCUHOM crucTeMbl 0003HaueHuH JI.bpaiins;

BIIaJICHUE TAaKTUJIHHO-0CSI3aTENIbHBIM CIIOCOO0M 0OCIEOBAHMS U BOCIIPUSITUS PENIbe(PHBIX
M300paxKeHUil MPeAMETOB, KOHTYPHBIX U300paKEHUN TeOMEeTpUYeCcKUX GUryp H T.I1.;

YMEHHE 4YHUTaTh peibeHble TpaduKu 3IeMEHTapHbIX (YHKIUMNA Ha KOOPAUHATHON
IJIOCKOCTH, MPUMEHSTH CIIeLUaIbHbIE TPUCIIOCOONICHUS Ui Pelibe(PHOTO YepUeHUs;

BIIQJICHUE OCHOBHBIM (PYHKIIMOHAJIOM TMPOrpPaMMbl HEBU3YaJIbHOTO JOCTyMma K
unpopmanuu Ha dkpaHe [IK, ymeHHe wuCHOIB30BaTh NEPCOHAIBHBIE THU(MIOTEXHUYECKUE
cpeacTBa HHPOPMAITMOHHO-KOMMYHHUKAITMOHHOTO JOCTYIA CIETBIMU 00y4JatoMMUCS;

16) i 0Oy4YarOIIUXCS ¢ HAPYIIIEHUSIMHA OTTOPHO-ABUTATEIBHOTO armapara.

IIporpamMma mo3BoJisieT J00MBATBCHA  CJAEAYOIIUX Pe3yJbTATOB  OCBOCHHS
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus:
JUYHOCMHbIE.



1) OTBETCTBEHHOTO  OTHOIICHMS K YYCHHIO, TOTOBHOCTM U  CIOCOOHOCTH
oOydaronmxcss K CaMOPa3BUTHIO M CaMOOOpPA30BAaHUIO HA OCHOBE MOTHBAIMH K OOYYCHHUIO H
MO3HaHHIO

2) ¢dbopmMupoBaHMs ~ KOMMYHUKAaTHBHOW  KOMIIETEHTHOCTH B  OOLICHUH U
COTPYIHUYECTBE CO CBEPCTHHKAMH, CTapIIMMH W MIAJIIHUMUA B 00pa30BaTeIbHOW, y4eOHO-
MCCJICIOBATEIILCKOM, TBOPUECKOM M APYTUX BUIAX ACATCIBHOCTH;

)] YMEHHS SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIM B YCTHON M MUCBMEHHOMN
peur, MOHMMAaTh CMBIC] TIOCTAaBJICHHOM 3aJa4M, BBICTPAWBATh apryMEHTAIMIO, MPHBOAUTH
PUMEPBI M KOHTPIIPHUMEPHI;

4) NepBOHAYAILHOTO TPEACTABJICHUS O MaTeMaTHYeCKOW Hayke Kak cdepe
YeJIOBEYECKOW JeSITENbHOCTH, 00 JTamax ee¢ pa3BUTHs, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS
UBHJIU3AIINY;

5) KPUTUYHOCTU MBIINJICHUA, YMCHHA PpacClliO3HAaBaTb JIOTUYCCKU HEKOPPCKTHLBIC
BBICKa3bIBaHUA, OTJIMYHNSA TUIIOTE3BI OT @aKTa;
6) KpPpCaTUBHOCTH MBbLIIJICHHUA, WHHOHWATHUBBI, HAXOAYMWMBOCTHU, AKTHBHOCTU IIpU

pelIeHnH apuPMETUYECKUX 3a/1a4;
YMEHMSI KOHTPOJHUPOBATh MpOIECC U pe3yabTaT Y4eOHOM MaTeMaTH4ecKOi
NeSITENIbHOCTH;
8) (hopMHpOBaHHS CIOCOOHOCTH K SMOIIMOHAJIBHOMY BOCIPHUSITHIO MaTeMaTHUYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCyKICHHUI;

Memanpeomemmble:

1) CIIOCOOHOCTH CaMOCTOSITENIFHO TUIAHUPOBATh ajJbTEPHATHUBHBIEC MYTH JAOCTUKECHHUS
1enei, OCO3HaHHO BbIOMpaTh Haubosnee ddeKkTHbIe CcrnocoObl pemeHus Yy4eOHbIX U
II0O3HABAaTCJIbHBIX 3a1a4,

) YMEHUSI OCYIIECTBIATh KOHTPOJb IO 0O0pa3lly M BHOCHUTh HEOOXOAMMBIC
KOPPEKTHBBI;
3 CIIOCOOHOCTH  aJICKBAaTHO  OIIEGHWBATh MPABUIBHOCTh WJIM  OIIUOOYHOCTH

BBITIOJIHEHUST Y4eOHOM 3a/1auu, ee OObEKTHUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€
pelIeHus;

4) YMEHHMsI yCTaHaBJIMBAThb HMPUYUHHO-CIIEACTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKHE
paccyXJeHHUs, yMO3aKIIoueHus (MHAYKTUBHBIC, IETYKTUBHBIE U 110 aHAJIOTUH) U BBIBO/IBI,

5) YMEHHsI CO3/1aBaTh, MPUMEHSTh M MPeoOpa3oBbIBATH 3HAKOBO-CHUMBOJIMYECKUE
CpEeICTBa, MOJICJIA U CXEMBI JUIsl pelIeHUs] y4eOHbIX U MT03HABATEIbHBIX 3a/1a4;

6) pa3BUTHUSL  CHOCOOHOCTH  OPTraHHU30BBIBATH  y4yeOHOE  COTPYIHUYECTBO H
COBMECTHYIO JAEATEIbHOCTh C YYHUTEIEM M CBEPCTHUKAMM: OIpPENENSATh IeNH, PaclpeneisaTh
(GYHKIMM W pOJIM YYaCTHHUKOB, B3aMMOJECHCTBOBATH M HAXOAWTh O0mIKMe crnocoObl paboThl;
yMeHHsI paboTaTh B TpyIIE: HAXOIUTh OOIIee pelleHue W pa3peliaTh KOHQIUKTHI Ha OCHOBE
COTJIacOBaHUsl TMO3MIMKA M YydeTa HHTEpPecoB; CIyllaTh MapTHepa; (GopMyIupoBarth,
apryMeHTHPOBATh U OTCTaUBATh CBOE MHEHUE;

) (hopmupoBanus yueOHOI M 0OLIENOIB30BATENbCKOM KOMIIETEHTHOCTH B 00JIaCTH
UCI0JIb30BaHUs HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TexHooruil (MKT-komneTeHTHOCTH);

8) MEPBOHAYAIILHOTO MPEJCTaBICHUs 00 UAeIX U O METOJaX MaTeMaTHKU Kak 00
YHHUBEPCATbHOMY SI3bIKE HAYKU U TEXHUKH

9) pa3BUTHUS CIIOCOOHOCTH BUIETh MATEMATUYECKYIO 331a4y B IPYTUX TUCIUILINHAX,
B OKPYXKAIOILIEH KU3HH;

10) YMEHHSI HAXOJUTh B PA3IMYHBIX HCTOYHUKAX WH(OpMAINIO, HEOOXOIUMYIO s

peuieHud MAaTCMATHYCCKUX HpO6J’I€M, U TIPEACTABJISITH €€ B MMOHATHOM (bopMe; IMPpUHHUMATh
pCUICHUC B YCIIOBUAX HEIIOJTHON B I/I36LITOLIHOI71, TOYHOH U BepOHTHOCTHOﬁ I/IH(i)OpMaLII/II/I;

1) YMEHMsI TIOHMMAaTb M HCIOJIB30BaTh MAaTE€MaTHYECKHE CPENCTBA HATJISIIHOCTH
(pucCyHKH, YepTeX U, CXEeMBI U JIp.) JUI WLTIOCTPALMU, HHTEPIPETALUH, apTyMEHTALlUY;
1) YMEHUS BBIIBUTaTh THIIOTE3bl NPU pELIEHUH YYEeOHBIX 3a/Jad U MOHMMaHUS

HE00X0IMMOCTH MX MPOBEPKU;



13) IIOHUMAaHMS CYILIHOCTH AJITOPUTMUYECKUX MPEINUCAHUNA U YMEHUS JCICTBOBATH B
COOTBETCTBUU C IIPEIJIOKEHHBIM aJITOPUTMOM;

14) YMEHUS CAMOCTOSTENIHO CTaBUTH 1I€JTH, BEIOUPATh M CO3aBaTh AJITOPUTMBI JJIs
pelieHus yueOHBIX MaTEeMaTHIECKUX MPOOIIeM;
15) CIOCOOHOCTH MJIAHUPOBATH M OCYLIECTBISATH EATEILHOCTh, HAIIPABICHHYIO HA

peIICHUE 3aJa4 UCCICA0BATCIILCKOI'O XapaKTepa,

npeomemmule:

1) yMeHUusl paboTaTh C MaTEeMaTHYECKOM TEKCTOM (CTPYKTYpHUPOBaHHUE, M3BJICYCHHE
HeoOxoauMoi HWH(OpMaIMK), TOYHO W TPaMOTHO BBIPAXKATh CBOM MBICIM B YCTHOW H
MIMCbMEHHOM peur, NPUMEHSsT MaTeMaTUYECKyl0 TEPMHHOJOIMIO M CHUMBOJIHMKY, MCIIOJIb30BaTh
pa3iauyHble A3BIKM MaTeMaTUKH (CIIOBECHBIH, CHMBOJMYECKUN, Trpauueckuil), pa3BUTHS
CcrocOOHOCTH 0OOCHOBBIBATH CYXKACHHS, TPOBOIUTH KIACCU(PUKAIINIO;

2 BIIaZieHUs 0a30BbIM MOHSATHMHBIM ammapaToM: UMETh IMPEACTaBICHUE O YHUCIE,
npobu, MmpoleHTax, 00 OCHOBHBIX '€OMETPUUYECKUX 00BEKTax (TOUKax, MpsMas, JJoMaHasi, yroi,
MHOTOYTOJIbHUK, MHOTOTPaHHUK, KPYyr, OKPYXHOCTh, Imap, cdepa u 1p.), HOpMHPOBAHUSI
MIPEJICTAaBICHUHM O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pealbHOM MHUPE U Pa3IMYHbIX CIIOcO00ax
W3Y4EHHUS;

3 YMEHMSI  BBINOJHATH  apudmMeTnyeckue NpeoOpa3oBaHUs  palMOHATBHBIX
BBIPKEHUH, MPUMEHSTh UX JJS pelIeHHs] y4eOHBIX MaTeMaTHYeCKUX 3aJay, BOSHUKAIOUIUX B
CMEXHBIX YUEOHBIX MPEIMETAX;

4 YMEHHSI TT0JIb30BaThCS U3yYEHHBIMU MaTeMaTHUYeCKUMHU (popMyliaMus;

5 3HAHMSI OCHOBHBIX CIIOCOOOB MPEICTABICHUS U aHAJIM3a CTATUCTUYECKUX JaHHBIX;
YMEHHUS peniaTh 3a1a4i ¢ MOMOLIbI0 Iepedopa BceX BOZMOKHBIX BapUaHTOB;

6) YMEHUS NPUMEHATh W3Y4YCHHBIE MOHATHS, PE3YJIbTATBl U METOJBI NPU PEIICHUH

3a/lad W3 PAa3IMYHBIX pPa3fenoB Kypca, B TOM 4YHCIE 3a1a4, HE CBOJSIIUXCSI K
HETIOCPEACTBEHHOMY TPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.

IIpenmeTHbIe pe3ybTATHI 0 y4eOHOMY npeaMetry «MareMaTuka

BbInmyCKHUK Hay4YuTCcs B 5-6 Kiaccax (/151 HCNOJIb30BAHMS B IOBCEAHEBHOM KU3HU
U ol0ecrnieyeHHUsI BO3MOKHOCTH YCIEIIHOT0 MPOJ0JIKeHUs1 00pa30BaHusl HA 02a30BOM YPOBHe)

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMU: MHOKECTBO, JIEMEHT MHOKECTBA,
ITOJIMHOKECTBO, IPUHAJIEKHOCTb;

® 33/1aBaThb MHOKECTBA MEPEUNCICHUEM UX IJIEMEHTOB;

® HaXOJUTh MepeceyeHue, 00beJUHEHHE, TOIMHOKECTBO B MMPOCTEHIITUX CUTYALIUSIX.
B noBceaHeBHOI KU3HM U IPH M3YYEHHUH JAPYTUX IPeAMETOB:

® DPacro3HaBATh JIOTUUECKH HEKOPPEKTHBIC BHICKA3bIBAHUS.
Yucaa

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMU: HATYPAJIbHOE YUCIIO, LIEJI0€ YKCIIO,
OOBIKHOBEHHAsI IPOOBb, AeCATUYHAS IPOOb, CMEIIAaHHOE YHUCIIO, PALIMOHAIBHOE YUCIIO;

® CIIOJIb30BATh CBOMCTBA YHUCEI U IIPaBUJIA IEUCTBUM C pallMOHAIIBHBIMU YUCIaMU IPH
BBITIOJTHEHU U BbIYHUCIICHUN;

® HCIOJIb30BaTh MIPU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUN BHIYUCICHUN 1
pELIEHUHN HECIOXKHBIX 3a/1a4;

® BBINOJHATH OKPYTJIEHUE PAllMOHAIBHBIX YHCENl B COOTBETCTBUHU C IIPABUIIAMU;

® CpaBHUBATh PAallMOHAJIbHBIE YKCTIA.
B noBcegHeBHOI KU3HM U TP M3YyYEHHUU JAPYTUX PeAMETOB:

® OIICHUBATH PE3YJIbTATHl BHIYMCICHUI MPU PEIICHUH MPAKTUUYECKUX 3a7a4;

® BBINOJHATH CPABHEHUE YHCEIT B PEATbHBIX CUTYalHsIX;

® COCTaBJIATh YUCJIOBBIE BBIPAXKECHUS MPU PEIICHUH MPAKTUUYECKUX 3a/1a4 U 3a/1a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.



CraTncTNKa M TeOpHUsi BEepOATHOCTEH

e [IpencraBnarh JaHHBIE B BUJIE TaONINIL, JUarpamm,

e 4yuTaTh MH(POPMALHUIO, IPEICTABICHHYIO B BUE TAOJIHIIBI, THATPAMMBIL.
TexcToBbIe 321a4H

e PemaTh HECIOXKHBIE CIOXKETHBIC 3a7[a4l Pa3HBIX TUIIOB Ha BCE apu(MeTHIecKre
JICUCTBHUS,

® CTPOUTH MOJIENb YCIOBUSA 3a7auu (B BUAE TaOIUIIbI, CXEMbI, PUCYHKA), B KOTOPO
JaHbl 3HAYEHUS JIBYX U3 TPEX B3aMMOCBSA3aHHbBIX BEJIMYMH, C LI€JIbIO [TOUCKA PEIleHUs 3a1a4u;

® OCYIIECTBIATH CIOCOO MOMCKA PELICHUS 33/1a4H, B KOTOPOM PacCyI€HHUE CTPOUTCS
OT ycJI0BUS K TpeOOBaHUIO UM OT TPeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IUIaH PELIECHUS 3a/1a4H;

® BBIIEIATH 3Tallbl PEIICHU 331a4H;

® UHTEPIPETHUPOBATH BHIYMCINUTENbHBIE PE3YJIbTATHI B 33/1a4€, UCCIEA0BATH MOJyYEHHOE
pellIeHre 3aauu;

® 3HATh pa3JINuUEe CKOPOCTEH 0OBEKTa B CTOSIUEH BOJE, MPOTUB TEUEHUS U 10 TCUCHHIO
peKu;

e pelaTh 33Jja4l Ha HAXOKJEHUE YaCTH YUCJIa U YHCIIA 110 €r0 YacTH;

e pelaTh 3aJja4u pa3HbIX TUIIOB (Ha pabOTy, Ha MOKYTIKH, HAa IBUKEHUE), CBSI3bIBAIOIINX
TPH BEJIMYUHBI, BBIJIEISITH 3TH BEJIMYUHBI U OTHOILIEHUS MEXy HUMU;

® HAXOJWTh MPOILEHT OT YHUCIA, YUCIO MO MPOIEHTY OT HEro, HaXOJWUTh MPOLIEHTHOE
OTHOIIIEHHE [IByX 4YHCEJl, HAaXOJUTh MPOLEHTHOE CHUXEHHE WM IPOLEHTHOE IMOBBIIIECHUE
BEJTMYMHBI;

® peuiaTh HECIOKHBIE JIOTHYECKHE 3214l METOJOM PACCyXKICHHI.
B noBcegHeBHOM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:

® BBIJBUTaTh I'MIIOTE3bl O BO3MOJKHBIX NPEAEIbHBIX 3HAUCHHUAX MCKOMBIX BEJIMYHMH B
3amaue (J1enaTh MPUKHUIKY)
Harasinnass  reomerpus
I'eomerpuueckue purypnl

e OmnepupoBarb Ha 6a30BOM ypOBHE MOHATUAMU: (UTypa, TOUKA, OTPE30K, IpsMasi, JIyd,
JIOMaHasi, yroJjl, MHOIOyr'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYroJIbHUK, IPIMOYTOJIbHUK U KBaJparT,
OKPYXXHOCTb M KpYT, NPSIMOYTOJIbHBIA Napajuienenumnesn, kyo, map. M3o0paxaTe n3ydaemble
(GUrypel OT pyKd M ¢ HOMOILBIO JIMHEHKU U LUPKYJIL.

B noBceqHeBHON KM3HM M NIPU U3YYEeHHUH JPYIUX NPeAMETOB:

® pellaTh NPAKTUYECKUE 33/1a41 C IPUMEHEHUEM NIPOCTEHIINX CBOUCTB QUTYD.
N3mepennsi M BbIYUCICHHUSA

® BBINOJIHATH M3MEpPEHHE [UIMH, PpAcCTOSIHMM, BEJIWYMH YIVIOB, C IOMOUIBIO
MHCTPYMEHTOB U1l U3MEPEHUH JUIMH U YIJIOB;

® BBIYHMCIATH IO [IPSIMOYTOJIbHUKOB.
B noBceqHeBHO¥ KM3HHM M NIPU U3YYEeHHUH JIPYIUX NPeAMETOB:

® BBIYUCIATH PACCTOSHUS HA MECTHOCTHM B CTaHJAPTHBIX CUTYyalUsX, IUIOIMAAN
IPSIMOYT OJIbHUKOB;

® BBINOJIHATH MPOCTEHIINE MOCTPOCHUS M U3MEPEHHs] Ha MECTHOCTH, HEOOXOIUMBbIE B
pEATBHOM KU3HMU.
Hcropust MaTeMaTHKHU

® ONIMCHIBATh OTACIbHBIE BBIJAIOIIMECS PE3YyNbTAThl, NOJYYEHHBIE B XOAE Pa3BUTHS
MaTEeMaTHKU KaK HAYKH;

® 3HATh IPUMEPBI MATEMATUYECKUX OTKPBITHI U X aBTOPOB, B CBSI3U C OTEYECTBEHHOMU
Y BCEMUPHOM UCTOPHEM.
BpInyCKHHUK MOJIy4YHT BO3MOKHOCTh HAYYHMThCH B 5-6 Ki1accax (uis o0ecnedeHus
BO3MOKHOCTH YCIICIIIHOTO NPOJOJIKeHUsI 00pa30BaHusl Ha 0230BOM H yI1y0JICHHOM
YPOBHSX)
DJIeMEeHTBI TEOPHH MHOKECTB 1 MATEeMaTH4eCKOH JTOTHKH



e Onepuposamv NOHAMUAMU. MHOINCECMBO, XAPAKMEPUCUKU MHONCECMEA, dJIeMEHM
MHOJCECBA, — Nycmoe,  KOHeuHoe U  OeCKOHeuHoe — MHOMCEeCm8o,  NOOMHONICECMEBO,
NPUHAOTIEHCHOCHD,

® onpedenamv  NPUHAONEHCHOCMb  DIEMEHMA  MHONMCeCmsy,  00beOUHeHUlo U
nepeceuenur0 MHOXNCeCme8; 3a0a8amsv MHONMCECMBO C NOMOWbLIO NEPeyucieHus: J1eMeHmos,
C108eCHO20 ONUCAHUSL.

B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  PACNO3HABAMb N02UHECKU HEKOPPEKMHbLE 8bICKA3bIBAHUSL,

® CMpOUmMsb YenouKu YMo3aKkIo4eHuli Ha OCHO8€e UCNONb308AHUS NPABUTL TOSUKU.
Yucna

e Onepuposamv NOHAMUAMU: HAMYPATLHOE YUCTIO, MHONCECMBO HAMYPATbHBIX YUCE,
yenoe YUucio, MHONICeCma0 Yevlx yucei, 00biIKHO8eHHAs OpOOb, OecamuyHas Opods, cCMeuanHoe
YUCNO, PAYUOHANbHOE  YUCTO, MHONCECMB0  PAYUOHANbHBIX — YUcel, 2eoMempuieckas
uHmepnpemayus HamypanibHsiX, Yeavlx, pAYuoHaIbHbIX,

®  noHUMAamMs U OOBACHAMY CMBICT NOZUYUOHHOU 3ANUCU HAMYPATIbHO20 YUCAA,

®  GLINOIHAMb BLIYUCTEHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMO8 PAUUOHANbHBIX
8bIUCTEHUL, 0OOCHOBLIBAMb AICOPUMMbL 8bINOIHEHUS OCUCMEULL,

® ucnoavzosamev npuzHaku Odeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsr u
npou3eeoeHUs yucen npu 8bINOIHEHUU bIYUCICHUN U peuleHUU 3a0ay, 000CHO8bIBAMb NPUSHAKU
oenumocmu;

®  GLINONHAMb OKPY2IeHUE PAYUOHANBHBIX YUCET C 3A0AHHOU MOYHOCbIO,

®  YNopsA0ouUUBAMb YUCIA, 3ANUCAHHBLE 8 8UOe 0DLIKHOBEHHBIX U 0eCAMUYHBIX OpoDell;

e naxooumsv HOJ/[ u HOK uucen u ucnonvzosams ux npu peuwienuu 3a0d,.

®  Onepuposamv NOHAMUEM MOOYIb YUCLA, 2e0MempPUYecKas unmepnpemayus Mooyis
yucra.

B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

®  NPUMEHAMb NPABUILA NPUOTUNHCEHHBIX 8bIYUCTEHUL NPU PeUleHUU NPAKMUYECKUX
3a0a4 u pewlenuu 3a0ay Opyeux y4eoHvix npeomemos;

®  GLINOJHAMb CPABHEHUE Pe3YTbMAmO8 GblUUCTIeHU NPU PeuleHUY NPAKIMUYEeCKUX
3a0ay, 6 MOM yucie NPUOIUNHCEHHBIX BbIYUCTEHULL,

®  CcoCmasiams YUCO8blE BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU PeuleHUl
NPAKMUYEeCKUX 3a0ay u 3a0ay u3z opy2ux yueOHvlx npeomMemos.

YpaBHeHUs] M HEPABEHCTBA

e Onepuposamv NOHAMUAMU: PABEHCMBO, YUCTIOB0E PABEHCMEBO, YPABHEHUE, KOPEHD

VPasHeHus, peuienue ypasHerus, Yucilo8oe HepaseHCmao.

CraTncTUKa U TeOpusi BEPOSTHOCTEM

o Onepuposamv noHAmMuUAMU: CMOIOYamMble U Kpy208ble Oudazpammul, madauyvl
OaHHbBIX, CpedHee apudmemuueckoe,

®  u38IEKAMb, UHPOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUACPAMMAX,

® cocmasnsims madIUYsl, CMPOUMs OUASPAMMbL HA OCHOBE OAHHbIX.
B noBceqHeBHO¥ )KM3HH M TIPU U3YyYEeHHUU IPYTUX MPEAMETOB:

®  uszsnexkams, UHMEPNPEemupo8ams u npeobpazoevieams ungopmayuro,
NPeOCMAasiIeHHYI0 8 MAOIUYAX U HA OUASPAMMAX, OMPANCAIOWLYIO CBOUCMEA U XAPAKMEPUCMUKU
PEANbHBIX NPOYECCO8 U AGTEeHULL.

TexkcToBBIC 32024l

® Pewams npocmble U CIOIHCHbIE 361061111/[ PAasHelx munoe, a maxoce 3adaqu
NOBbIUEHHOU MPYOHOCMU,

®  UCNONBL308AMb PA3HblIE KPAMKUE 3aNUCU KAK MOOeTU MeKCMO8 CIONCHBIX 3a0a4 05
NOCMPOEHUs NOUCKOBOU CXeMbl U peuleHuUsl 3a0ay,



® 3nHamb U npumeHAmMb oba cnocoba noucka pewieHus 3aday (om mpebosaHUs K
VCI08UIO U OM YCIIO8US K MPeDOBAHUIO);

®  MOOenupo8amsb paccylcoeHus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO 2pag-cxembi,

®  gvl0eNAMb IMANBL PeUleHUs 3a0aiU U CO0epPIHCAHUe Kai 0020 IMand,

®  UHmMepnpemMuposamsv BbIYUCIUMENbHBIE pe3yabmamsl 8 3adave, UCCLe008amb
NOIYYeHHOe peuleHue 3a0adu,

®  AHATU3UPOBAMb  BCEBO3MOJNCHbBIE CUMYAYUU  B3AUMHO20  PACNONONCEHUS  08YX
00bEeKMOo8 U U3MeHeHUe UX XapaKmepucmuk npu COBMECHMHOM OBUINCEHUU (CKOPOCMb, 8peMs,
paccmosinue) npu pewieHuu 3a0ay Ha O0sudiceHue 08YX 00beKMmo8 KAK 6 OO0HOM, MaK U 8
NPOMUBONOLONCHBIX HANPABTIEHUSX,

®  UCCNe008amMb BCEBOIMONCHbIE CUMYAYUU NPU PEUeHUU 3a0ay Ha 08UdCEHUe NO peKe,
PAccMampusams pazmvie CUCHEMbl Omcyemd,

®  pewiams pazHOOOPA3HbIE 3A0aYU «HA HACMUY,

® pewamsb U 000CHOBVIBAMDb CBOE peuleHue 3a0ay (8b10eNAMb MAMEMAMUYECK)IO
OCHOBY) HA HAXOJHCOEHUe YaCmU YUCIA U YUCIA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbICIA
opobu;

®  0CcOo3HABAMb U OOBACHAMb UOCHMUUHOCMb 3A0AY PA3HBIX MUNO8, CEA3BIBAIOUJUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA OBUNCEHUE); 8blOeNdmb dMU BEIUYUHbL U OMHOULEHUS
MedHCOY HUMU, NPUMEHSMb UX NPU pelleHUuUu 3a0ay, KOHCMpPYyupoeams coOCMEeHHble 3a0adu
VKA3AHHBIX MUNOB.

B noBceaHeBHOI :KU3HU U TPH U3YyYEHUU APYTUX NPeAMETOB:

®  guldenamb Npu peuwleHuu 3a0ay Xapaxkmepucmuku paccMampusaemol 8 3aoaye
cumyayuu, omiuyHvle Om pearbHulX (me, om KOMOpvlX abCmpazuposaiucs), KOHCmMpYuposamy
HOBble CUMyayuu ¢ y4emom SMUux Xapaxkmepucmuk, 6 YdCMHOCMU, NpU peuleHuu 3a0ad Ha
KOHYEeHmMpayuu, y4umsléams niomHoCmy 8eujecmsd,

®  pewams U KOHCMPYUpPO8amMs 3a0a4u HA OCHO8E PACCMOMPEHUS PeATIbHbIX CUMYaAyUl,
8 KOMOpbIX He mpeOyemcs: MOYHbII 8bIYUCTUMENbHBIN Pe3VIbmam,

®  pewiams 3a0a4u HA 0BUNCEHUE NO peKe, PACCMAMPUBAs pa3Hble CUCIEMbl Omcyema.

Harasignasi reomerpus
I'eomerpuueckne purypnbl

e 3enexamv, uHmepnpemuposamv U  npeoopaz0evieamsv  UHGopmayulo - o
2eomMempudecKux pueypax, npeoCmaesieHHy0 Ha Yepmedcax,

®  uz0Opadicame uzydaemvle Queypsbi Om pyKu U ¢ NOMOWbIO KOMNbIOMEPHBIX
UHCMPYMEHMO8.
HN3mepeHus U BHIYHCJIEHUS

®  GLINONHAMbL UBMEpeHUe ONUH, PACCMOAHUL, GeIUYUH Y2l08, C HOMOWDBIO
UHCMPYMEHMO8 OJisl U3MEPEHULl ONUH U Y208,

®  BBIYUCIAMb NIOWAOU NPAMOY20IbHUKO8, KBAOPAMO8, 00beMbl NPAMOY2O0NbHbIX
napanienenunedos, Kyoos.
B noBcegHeBHOI KU3HM U NIPH M3YyYEHHUH JAPYTUX NIPeAMETOB:

®  BBIYUCIAMb PACCNOAHUSA HA MECMHOCMU 8 CIAHOAPMHBIX CUMYAYUSX, NIOUaA0U
Y4acmKo8 npsamoy20ibHoU hopmul, 00beMbl KOMHAN,

®  BBINONHAMb Npocmeliuiue NOCMpPOeHUs HA MECIHOCIU, He0OX0OUMble 8 PealbHOl

HCUBHU,

®  OyeHusamv pasmepvl PeaibHbIX 00bLEKNMO8 OKPYHCAIOUe20 MUpA.
Hcropust MmaTeMaTHKHU

° Xapaxmepuzogams — 6K1A0  GLIOAIOWUXCA — MAMEMAMUKO8 8  pazsumue
MAMeMamuKy U UHbIX HAY4HbIX 001acmell.



2. Copaep:xxanue yye0Horo npeamera «MaremaTuka»

HarypajibHble 4ucjia u HYJIb

HarypajbHbIil psii Yuce U ero CBOMCTBA

HarypanbHoe u4ncio, MHOXECTBO HATypaJibHBIX YMCEN M €ro CBOMCTBA, M300pakeHUe
HAaTypaJbHBIX YUCEJ TOYKAMHU Ha YMCIOBOM mNpsamoil. Mcrnosib30BaHHE CBOWMCTB HATypajbHBIX
YUCeJl [IPU PEUICHUH 3a1a4.

3anuch U YTeHHEe HATYPAJIbHBIX YHCeJ

Paznuune mexny mugppoir u uuciaom. llo3unmoHHas 3amuch HATypalbHOIO 4HCIA,
MIOMECTHOE 3HaueHue HU(QPBI, pa3psbl U KIACChl, COOTHOILIECHHUE MEXIY IBYMS COCEAHUMU
pa3psAHBIMU €IMHUIIAMH, YTEHHUE U 3aIUCh HATYPAJIbHBIX YUCETL.

OxpyrJ/ieHre HATypPaJIbHbIX YHCeJ

Heo6xomumocTs okpyriienus. [IpaBuio okpyrieHus: HaTypaJibHBIX YHCEIL.

CpaBHeHMe HATYPAJBbHBIX YK CeJ, CPaBHeHHE ¢ YUCI0oM ()

[ToHsiTHE O CpaBHEHWH YHCEII, CPABHEHUE HATYPaJIbHBIX YUCEI JIPYT C IPYTOM U C HYJEM,
MaTeMaThiecKas 3aluch CPaBHEHHH, CTIOCOOBI CPaBHEHUS YHCEL.

JeiicTBHA ¢ HATYPAJIbHBIMH YHCJIAMHU

CrnoxeHue W BBIYUTAHUE, KOMIIOHEHTHI CJIIOKEHHUS U BBIUMTAHUS, CBSI3b MEXKIY HUMH,
HAXOXJEHUE CYMMBI 1 PA3HOCTH, U3MEHEHHE CYMMbI U PA3HOCTH MPHU U3MEHEHUH KOMIIOHEHTOB
CIIOJKCHHMS M BEIUMTAHUS.

YMHOXEHUE W [IeJICHHE, KOMIOHEHThl YMHOXEHHUS U JCJICHUS, CBA3b MEXKIY HUMHU,
YMHOXEHHE W CJIOKEHHWE B CTOJIOMK, JIEJICHHWE YTOJIKOM, MPOBEpPKa Pe3ysbTara C IMOMOIIBIO
MPUKHUJIKA U OOPaTHOTO JIEHCTBHSI.

[TepemecTUTENbHBII M COYETATENbHBIM  3aKOHBI  CIOKEHUS W YMHOXKEHHS,
pacrpeenuTeIbHbIN 3aKOH YMHOXKEHHUSI OTHOCHUTEIBHO CJIOKEHUS, 0D0CHOBAHUE AN2OPUMMO8
BbINOIHEHUS APUPMEeMU4ecKux O0eucmeutl.

CreneHb ¢ HATYPAJIbHBIM MOKa3aTeJeM

3anuch Yucaa B BUJE CYMMBI Pa3psiAHBIX CIara€MbIX, MOPSAI0K BBITIOJHEHHS ICUCTBUN B
BBIPAKECHUSAX, COJEPKAIIUX CTENEHb, BBIYUCICHUE 3HAYCHUN BBIPAXKEHUN, COAEPKAIIUX
CTCTICHb.

YucnoBble BbIPaKeHU S

YucnoBoe BbIpaKEHHUE U €r0 3HAaYEHUE, MTOPSAJIOK BBINOIHEHUS ACHCTBUIA.

JlejaeHue ¢ ocTaTKOM

Jlenenue ¢ 0CTaTKOM Ha MHOKECTBE HATypaIbHBIX YUCEIN, CEOUCMBA OelleHUsl C
ocmamkom. IIpakTudeckue 3aa4u Ha JEJIECHUE C OCTATKOM.

CgoiicTBa U NPU3HAKH JAeJIMMOCTH

CBOWCTBO IETUMOCTH CyMMBI (pa3HOCTH) Ha uucio. [IpusHaku genmumocty Ha 2, 3, 5, 9,
10. Ilpusnaku oenumocmu na 4, 6, 8, 11. Jloxazamenbcmeo npuznakos deaumocmu. Perenue
MPAaKTUYECKHUX 3a7a4 C TPUMEHEHHUEM MPU3HAKOB JCIIMMOCTH.

Pasio:xxeHnne yuciia Ha MPOCTble MHOKUTETH

[IpocTeie U cocTaBHBIE YKCIIA, pewemo Ipamocgena.

Pa3znoskeHue HaTypaqbHOIO 4KCIlia HA MHOKUTEIH, PA3JI0KEHNUE HA IPOCThIE MHOKUTEIH.
Konuuecmeo oenumeneil uucna, aneopumm pasiodceHusi 4UCid HA Npocmvle MHOICUMEU,
OCHOBHAsL meopema apupmemuxu.

AuredpanyecKue BbIPaKeHH

Hcnonb3oBanue OykB 751 0003HAUEHUS YUCEIl, BBHIYMCICHUE 3HAUEHUS aIre0pandecKkoro
BBIPKEHUS, IPUMEHEHUE aIreOpanveckuX BBIPAKEHUH IS 3alHCH CBOWCTB aprU(PMETHUECKUX
JeUCTBHI, MpeoOpa3oBaHue anreOpandecKiX BHIPAKEHUI.

JeanTenu U KpaTHbIe

JlenuTenb U ero cBOICTBa, OOUIUI NEeNUTENh ABYX U OoJiee uncen, HauOOMbIIHA 00Ut
JIeNUTeNb, B3aUMHO MPOCThIE YMCIIA, HaX0XkJAeHWEe Haubombiero oodmiero aenutens. KpatHoe u
€ro CBONCTBa, 0o0IIee KpaTHOE ABYX U OOJee 4YuceN, HauMEeHbIee o0Iiee KpaTHOE, CIOCOObBI
HaX0XJICHUS HAUMEHBIIIETO 00IIero KpaTHOro.



JApodu
OO0ObIKHOBEHHBIE IPOOH

Jons, 9acTe, IpobHOE YKcio, ApoOk. IpoOHOE YHCIIO KaK pe3yabTaT JeeHHs.
[IpaBunbHBIC U HEMPABUIIbHBIE APOOH, CMEIIaHHas JpoOb (CMEIIaHHOE YHCIIO).

3anuce HaTypaJbHOTO YHCIIA B BUJE IpOoOU C 33/IaHHBIM 3HaMeHaTeeM, peoOpa3oBaHue
CMEIIaHHOH JIpoOH B HEMPABMWIIbHYIO JPOoOb U HA000POT.

[TpuBenenne apoOeii k oOmemMy 3HaMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CnoxeHue ¥ BbIYMTaHUE OOBIKHOBEHHBIX JIpoOei. VYMHOXXEHHE U  JIeJIeHUE
OOBIKHOBEHHBIX JIpOOEH.

Apudpmerrueckue IeiHCTBHUS CO CMEIIAaHHBIMU JIPOOSMHU.

Apudpmernueckue 1eicTBUS ¢ APOOHBIMU YUCIIAMH.

Cnocodvl payuonanuzayuu bl4UCIeHUl U UX NpUMeHeHUe NPU 6bINOTHEeHUU 0elcmeull.

JecsaTuunbie Apo0OH

Henast u npoGHas yactu aecaTuyHou apodu. [IpeoOpasoBaHue NECATUUHBIX ApoOel B
00bIkHOBeHHBIE. CpaBHEHHE JECATUYHBIX JApobOei. CrokeHne W BBIYUTAHUE JCCATHYHBIX
npoOeit. OKpyriieHHe AECATHYHBIX ApoOeil. YMHOXKEHUE U JeJICHUE ECATUYHBIX TpoOeH.
IIpeobpazosanue 00biIKHOBeHHbIX Opobell 8 Odecamuunvle Opoou. Koneunvie u bOeckomeunvie
oecsamuyHvle Opoou.

OTHOmEHne ABYX YHCe

Macmitab Ha mnmaHe u kapre. I[lpomopuuu. CBoiicTBa HpoONOpIUil, NpUMEHEHHE
MPONOPLMI U OTHOLIEHUH NIPH PELICHUU 3a/1a4.

Cpennee apudgmeruyeckoe ymncel

Cpennee apudmernyeckoe nByx unceln. M3o0paxeHue cpeanero apuMeTuIecKoro IByx
YUCeJ HAa 4YUCIOBOM mNpsAMOW. PemreHnme mpakTHYecKuX 3afad ¢ NPUMEHEHHEM CpPEIHETO
apupmernueckoro. Cpednee apugmemuueckoe HeCKOIbKUX YUcel.

IIpoueHTHI

[lonarne mnporeHTa. BpluncieHne NPOLEHTOB OT YMCIA M YHCIA IO H3BECTHOMY
MPOLIEHTY, BBIPAKEHUE OTHOILIECHHS B MPOLEHTaX. PellleHne HeCI0KHBIX NMPAKTUYECKUX 3a/1a4 C
MIPOLICHTaMH.

JAmnarpamMmmbl

Cronbyatble ¥ KpyroBble quarpammsl. M3prnedenue nahpopManuy U3 AMarpaMmm.
H3006padicenue ouazpamm no Yucio8bim OAHHbIM.

PanuonanbHbIe yncia

IHonoxuTeNIbHBIE M OTPULIATEIbHBIC YHCJIA

N3obpaxenune uncen Ha YMCIOBOM (KoopauHaTHOM) nipsimoit. CpaBHeHHE dnces. Moyib
YUClla, T€OMETpPUYECKass HHTepIpeTanuss MOAyias uucia. JIeMCTBUS C MOJOKUTEIbHBIMU U
OTPULIATEILHBIMU YHCJIaMH. MHOKECTBO LIEJIBIX YUCEIL.

IlonsiTue 0 pannoHaJbHOM umMciae. [lepsuyHoe npedcmasieHue o0 MHOA*CECHBE
PpayuoHanbhblx yucen. JIedcTBUs ¢ pauOHaIbHBIMU YUCIAMHU.

Penrenune TeKCcTOBLIX 32724

Enununesl u3MepeHwWii: UIMHBL, IUIOMAAM, OO0bEMa, MAacChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXIy €IWHHMIAMU H3MEPEHHUS KaXKJIOM BEJIWYUHBL. 3aBUCUMOCTH MEXIY
BEITUYMHAMU: CKOPOCTb, BPEMS, PACCTOSHUE; MPOU3BOAMUTEIHHOCTh, BpeMs, paboTa; IeHa,
KOJIMYECTBO, CTOUMOCT.

3agauun Ha Bce apuMeTHdecKHe 1eiCTBUS

Pemenue TekcToBBIX 33124 apudmerndeckum crocobom. Mcnonb3oBanue TabIHII, CXEM,
YepTEe)KEU, IPYruX CPEACTB NPEACTABICHUS IaHHBIX MIPU PEIICHUH 3aJa4H.

3agaum Ha ABHKEHHE, PA00TY H NOKYIIKH

Pemienne HecnoXHbIX 3a7ad Ha JBUWKEHHUE B IMPOTHBOINOJIOKHBIX HAMNPABICHHSIX, B
OJIHOM HamlpaBJI€HUM, ABUKEHUE MO PEKe MO TEUEHUIO W MPOTUB TeueHus. PemeHue 3agad Ha
COBMECTHYIO paboTy. IIpumenenune apo6eii mpu pereHny 3aaay.

3agauu HA 4YaCTH, 10JH, TPOLEHTHI



Pemienne 3a1a4u Ha HAX0XKACHKUE YaCTH YKMCIa U YKCIIA 110 ero yacTu. Penienue 3aga4 Ha
MPOLEHTHI U J0JH. [I[puMeHeHre mponopnil TPy PEeIICHUH 3a/1a4.

Jloruueckue 3agaau

PelieHne HECIIOKHBIX JIOTHYECKUX 3a/1a4. Peutenue 10euveckux 3a0ay ¢ noMoubio
epaghos, mabauy.

OcHOBHBIE MeTOJbI pelIeHUsl TEeKCTOBBIX 3aJa4: apuPMeTHUSCKUl, Mmepedop
BApUAHTOB.

Harnsanasi reomerpust

@urypsl B okpyxatoiieM Mupe. Harnsausle npencraBieHust o GUrypax Ha IJIOCKOCTHU:
npsiMasi, OTpEe30K, JIyd, YroJj, JOMaHasi, MHOTOYI'OJIbHUK, OKPY>KHOCTb, Kpyr. UeTbIpexXyrojbHUK,
MPSIMOYTOJIbHUK, KBaJApaT. TpeyroibHUK, 6u0bl mpey2onvHuKkos. Ilpasunvubvie MHO20Y20NbHUKU.
N300pakeHne 0OCHOBHBIX FreOMEeTpUUecKuX QUryp. Bzaumnoe pacnonodxcerue 08yx npsmuix, 08yx
OKpYJICHOCmel, NpsAMou u okpyxcHocmu. JInuHa oTpeska, JiomaHOW. EnuHuiel usmepeHus
JuHblL. [locTpoenue oTpeska 3aganHo MHbL. Buasl yrios. ['pagycHas mepa yria. 3mepenue
U TIOCTPOEHHUE YIIIOB C TOMOUIBIO TPAHCTIOPTHUPA.

[lepumerp MHoOroyronpHuka. IloHstue mnnomaan QUrypel; €IUHUIBI HU3MEPEHUS
wiomaay. [lnomanp npsmoyroiapHuka, kBajapara. [IpubnmxkenHoe usmepenue miouaau Guryp
Ha KJeTyaToil Oymare. Pasnosgenukue gueypuoi.

Harnsnuele npencraBieHuss O NPOCTPAHCTBEHHBIX (QUrypax: KyO, mapajuiefenumnen,
npu3Ma, nupamuia, map, chepa, Konyc, uMHIp. M300pakeHne MpoCTpaHCTBEHHBIX (QUTYP.
Ilpumepvr ceuenuu. Mnozoepannuxu. Ilpasunvhvie mHozcoepanHuku. llpumepsl pa3BepTOK
MHOTOTPaHHUKOB, LIMJIMHAPA U KOHYCA.

[Tonsarue oOwema; equHUIEI 00beMa. O0BEM MPSAMOYTOJHHOTO TMapajiIesienuiena, Kyoa.

[Tonsitue o paBenctse duryp. LlenTpanbHas, oceBast U 3epKaibHAsi CAMMETPHUH.
N3o0paxenne CAMMETPHUYHBIX QUTYD.

Pemenne nmpakTudeckux 3a1a4 ¢ IPUMEHEHUEM TTPOCTEUIITUX CBOUCTB (hUTyp.

HcTropust MaTeMaTUKH

Tlossnenue yughp, 6yxe, uepoenughos 6 npoyecce cuema u pacnpeoenenus NpoOyKmoe8 Ha
Jlpesnem Bnuosicnem Bocmoxe. Cés3b ¢ Heonumuueckou pegonoyueti.

Pooicoenue wecmudecamepuunoti cucmemsol cuucienus. Ilosgnenue oecamuunoii sanucu
uucer.

Poowcoenue u paseumue apugpmemuxu namypanonoix yucen. HOK, HO/[, npocmuie uucaa.

Pewemo Opamocghena.
Tosenenue Hyns u ompuyamenvHvix yucen ¢ mamemamuxe opesnocmu. Ponv [Juoghpanma.

Ilouemy (—1)(—1) =+1?

Jlpoou 6 Basunone, Ecunme, Pume. Omxpvimue decamuunwvix oOpodeti. Cmapunivie
cucmemvl mep. Jlecamuunvle Opodou u mempuueckas cucmema mep. JI. Maznuyxui.



3. TemaTH4ecKkoe MJIAHUPOBAHME C YKAa3aHHEM KOJIHYECTBA
4acoB, 0TBOAUMBIX HA OCBOEHHE KAKI0H TeMbl

5 KJace
Ne Coaep:kanue MmaTepuajia Koa-Bo
n/n (pa3neJ, Tema) 4acoB
1. | HarypasibHble uncia 1 Kajbl 15
2. | CnoxeHue ¥ BBIYUTAHUE HATYPAIbHBIX YHCEI 21
3. | YMHOXeHHE U JieNIeHNe HAaTypaIbHbBIX YHCEI 27
4., | Ilmomangu u 00ObEMBI 12
5. | OObIKHOBEHHBIE ApOOU 23
6. | Jecatuunbie npodu. CloxeHHWe W BEIYATAHUE JICCATUIHBIX P00 14
7. | YMHOXEHHE U JIeIeHUe IECATUIHBIX JpoOeit 26
8. | MuCTpyMEHTHI 7151 BBIYMCICHUN W N3MEPEHUI 17
9. | UroroBoe moBTopeHue. Pe3epr BpemeHH 15
Hroro 170
6 kmace
Ne Conep:xxanue MaTepuaJjia KoJu-Bo
n/n (pa3neJ, Tema) 4acoB
1. | lenuMocCTh Uncel 24
2. | CrnoxeHune U BEIYMTAHHUE JIPOOEH ¢ pa3HbIMHU 3HAMEHATEIISIMU 25
3. | YMHOXeHue U AesieHne 0OBIKHOBEHHBIX APOOei 39
4. | OTHOUIEHUS U TIPOTIOPIIUN 24
5. | [lonoxxuTenbHbIC U OTPHUIIATEIIBHBIC YK CIIA 16
6. | CnoxxeHue U BBHIYUTAHUE TIOJOKUTEIBHBIX U OTPULIATEIBHBIX YHCEI 13
7. | YMHOXEHHE U JeJICHUE MOJOKUTEIbHBIX U OTPULIATEIbHBIX YHCEIl 17
8. | Pemenue ypaBHeHUI 18
9. | KoopauHathl Ha MJIOCKOCTH 16
10. | Utorosoe noBTopenue. Pe3eps BpemeHn 12
Hroro 204




