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MNOSACHUTEJBHAS 3AIIMCKA

Pabouass mporpamma mo anrebpe paspaborana Ha 6aze denepanbHOr0 roCyIapCTBEHHOTO CTaHIAPTa
obmiero oOpa3oBaHus, TpeOOBaHWII K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEILHOW IMPOTPaMMBbI
OCHOBHOTO 00miero oOpa3oBaHuM, (YHIAMEHTAIBHOTO sjpa coAepxaHus oOpazoBaHus, llpumepHoii
pOrpaMMbI OCHOBHOTO 00111eTr0 00pa30BaHusl.

s oOyuenust B 7-9 kiaccax BbiOpaHa coxepkarenbHas nuHus [.B.Jlopodees, paccuntanHas Ha 3 roja.
B cenpMoM kilacce peanmu3yercsl MEpBbId Toja oOyueHUs. BbIOpaHHBI y4eOHUK SIBISETCS JIOTHYSCKHM
MIPOJIOJKEHHEM Kypca anreOpsl B 5-6 kinaccax E.A. bynumoBuya.

OBILIASA XAPAKTEPUCTUKA KYPCA

B kypce anreOpsl MOXKHO BBIJICIUTH CIIEAYIOIINE OCHOBHBIE COAEPIKATENIbHBIC JTMHUN: apu(MeTHKa; anredpa;
(GyHKIIMHM; BEPOATHOCTh M CTaTHCTUKA. Hapsnay c¢ 3TUM B colep’kaHuE€ BKJIIOYEHBI JBa JOIMOJHUTEIbHBIX
METOJIOJIOTUYECKUX pa3/ielia: JIOTMKa U MHOXKECTBA; MaTeMaThKa B HCTOPUYECKOM Pa3BUTHHU, UYTO CBSI3aHO C
peanuzanueil 1enel OOIMIEMHTEIUIEKTYaIbHOTO U OOIIEKYJIbTYPHOTO pa3BuUTHsS Yydamuxcs. CoaepkaHue
KaXJ0r0 M3 3THX Pa3fesioB pa3BOPAYMBACTCS B COJEPKATEIbHO-METOINYECKYIO JIMHUIO, TIPOHU3BIBAIOILYIO
BCE OCHOBHBIE cojepkarenbHble JIUHUU. [Ipu 3TOM mepBas nuHus — «Jlornka M MHOXKECTBa» — CIY>KUT
L[EJIM OBJIA/ICHUS YYallUMHCS HEKOTOPBIMHU 3JIEMEHTAMH YHUBEPCAJIBHOIO MaTeMAaTUYECKOTO SI3bIKa, BTOpast
— «Marematuka B HCTOPUYECKOM pa3BUTHUM» — CIIOCOOCTBYET CO3/IaHUIO OOLIEKYJIbTYPHOTO,
ryMaHUTapHOro (OoHA N3Y4YEHHUs Kypca.

Cogepxanne nUHUM «ApudmeTrnka» CIyXUT 0a30i Uig JalbHEHIIEr0 W3Y4YeHHs YYalUMUCS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHUIO UX JIOTUYECKOT'O MBILIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS
QITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B MOBCEIHEBHON >KU3HHU.
Pa3BuTHe mOHATHS O YKClie B OCHOBHOM LIKOJIE CBSI3aHO C PAllMOHAJIBHBIMUA M HPPALMOHAIBHBIMU YHCIaMH,
dbopMupOBaHUEM MEPBUYHBIX MPEICTABICHUI O IEHCTBUTEIILHOM UHUCIIE.

Coneprkanne TUHUH «AnreOpay» crmocoOCTBYET (GOPMHUPOBAHUIO Y YUAIIUXCA MAaTEMAaTHUYECKOTO arnmapara
JUISL PELICHUs 3ajad U3 Pa3felioB MaTEMaTUKH, CMEXHBIX MPEIMETOB M OKPYXaroLled peallbHOCTH. SI3BIK
anredpbl MOTYEPKUBAECT 3HAUEHHWE MAaTEMaTHKU KakK s3blKa JJIs MOCTPOEHMS] MAaTeMAaTUYECKUX MOJenen
IIPOLIECCOB U SIBJIEHUI PEalbHOIO MUPA.

Pa3BuTHe anropuTMHUECKOro  MBIIUIEHUS, HEOOXOAMMOTO, B YAaCTHOCTH, AJsi OCBOEHHUS Kypca
MH(OPMATUKH, U OBJAJICHHE HABBIKAMH JCTYKTUBHBIX PACCYKICHUN TaKXkKe SIBISIFOTCS 3aJauaMy U3ydeHHS
anreOpsl. [IpeoOpazoBanre CUMBONBHBIX (DOPM BHOCHUT CHEIU(UUECKHA BKJIAJ B Pa3BUTHE BOOOPaKCHHS
yJamuxcs, uX CHocOOHOCTEeH K MaTeMaTHYeCKOMY TBOpUYECTBY. B OCHOBHOH IIKOJI€ MaTepuall TPYNITUpPYeTCs
BOKPYT pallMOHANIbHBIX BBIPAKEHUH.

Conepxxanne paznena «DyHKUHUW» HALEIEHO HA MOJYYEHHE LIKOJbHUKAMU KOHKPETHBIX 3HAHUU O
GYHKIIMM Kak BaKHEHIIeH MaTeMaTH4ecKOil MOJeNnu Ui ONHCAaHMs M HCCIeOBaHUS pPa3HOOOpa3HBIX
nporeccoB. M3yueHue 3Toro mMartepuaia CIOCOOCTBYET PA3BUTHIO Y YYAIIMXCS YMEHHUS HMCIIONb30BaTh
pa3nUYHbIE S3BIKM MaTeMaTHKU (CIIOBECHBIH, CHUMBOJIMYECKUHM, Tpaduyeckuil), BHOCUT BKIaJ B
dbopMuUpOBaHUE IPECTABICHUN O POJIM MATEMATUKH B PA3BUTUN ITUBUIIM3AINH U KYJIbTYPHIL.

Paznen «BeposTHOCTP M CTaTUCTUKa» — 00s3aTelNbHBIH KOMIOHEHT IIKOJBHOTO O0pa30BaHUs,
YCHJIMBAIOIIUHN €ro MPUKJIAJHOE U MPAKTUIECKOE 3HAUCHUE. DTOT MaTepuall HEOOXOAUM, MPEXK]IE BCETO, JUIS
dbopMupoBaHusa y ydamuxcsi (YHKIIMOHAJIbHOW T'PaMOTHOCTM — YMEHHS BOCHPHUHMMATh U KPUTHYECKH

aHaATM3UpPOBaTh MH(GOPMAIMIO, MPEICTABICHHYI0 B pa3MUYHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIN
XapaKTep MHOTUX PEaJIbHBIX 3aBUCUMOCTEH, IPOU3BOAUTD NIPOCTEHIINE BEPOSTHOCTHBIE pacu€Thl. M3yuenue
OCHOB KOMOWHATOPHMKH TO3BOJHT YYaIIEeMYyCsl OCYIIECTBIISATh PACCMOTPEHHE CIy4yaeB, Mepedop M MOACUET
YHCJIa BAPUAHTOB, B TOM YHCJIE MPOCTEUINNX MTPUKIAIHBIX 3aJa4ax.



[Tpy M3ydeHUH CTaTUCTUKU U BEPOSTHOCTH 0OOTaIaioTCs MPEACTABICHUS O COBPEMEHHOW KapTHHE MUPa
U METOJax €ro HMcciefoBaHus, (GOPMHUPYETCS MOHMMAHUE POJM CTATUCTHKU KaK HMCTOYHMKA COLUAJIBHO
3HaYMMOM MH(OPMAIMK U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSTHOCTHOT'O MBIIIJICHHS.

TPEBOBAHMUS K PE3YJIBTATAM OBYYEHUSA U OCBOEHUIO COAEP KAHUSA KYPCA
[IporpamMma oOecriedynBaeT JOCTHIKCHUE CICAYIONIMX pE3yJIbTaTOB OCBOCHUS 00pa30BaTENIbHOM
IIPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus:
JIUYHOCMHbLE:

1) chopMUPOBaHHOCTH OTBETCTBEHHOI'O OTHOIICHHUS K YUCHHUIO, TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIHXCS
K CaMOpa3BUTHIO U €amMOOOpa30BaHUIO HA OCHOBE MOTHBALMU K OOYYCHHMIO W TO3HAHUIO, BBIOOPY
JanpHeimero obOpa3oBaHMs Ha 0a3e OpPUEHTHPOBKM B Mupe mpodeccuid U mnpodeccunoHaIbHbIX
MPEANOYTeHUI, 0OCO3HAHHOMY MOCTPOSHHIO MHIUBHIYaJIbHONH 00pa30BaTeNbHON TPACKTOPHH C YUETOM
YCTOMYMBBIX MI03HABATEIbHBIX MHTEPECOB;

2) chopMHPOBaHHOCTH IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOMN NMPaKTHKHY;

3) chopMHPOBAaHHOCTP KOMMYHHMKATHBHOH KOMIICTGHTHOCTH B OOLICHUU U COTPYIHHYECTBE CO
CBEpCTHMKAMHM, CTAapIIMMU M MIIAJIIMMH, B 0Opa3oBaTelbHOH, OOIIECTBEHHO IIOJE3HOM, y4eOHO-
HCCIIEA0BATENBCKOM, TBOPYECKON U IPYTUX BUJAX IEATEIBHOCTH;

4) yMeHue siCHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOW M MUCbMEHHOM peyH, MOHMMATh CMBICIT
IIOCTaBJIEHHOM 3a/1a4M, BBICTPAUBAaTh apPIyMEHTALUIO, IPUBOJUTE IPUMEPHI U KOHTPIPUMEPHI;

5) mpezacraBieHHe O MaTeMAaTHYECKOH Hayke Kak cdepe 4YenoBeYecKOW MAesATeNbHOCTH, 00 JTamax eé
pa3BuTHs, O €€ 3HAUMMOCTH JUIsl pa3BUTHUS LIUBWIN3ALUY;

6) KPUTHYHOCTH MBIIUICHUS, YMEHHE PACHO3HABATH JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS, OTIMYAThH
THIIOTE3Y OT (aKTa;

7) KpeaTHBHOCTb MBIIIICHNS, WHHUIUATHBA, HAXOMAYUBOCTh, aKTHBHOCTb TPH PELICHHH alreOpandecKux
3a1ad4;

8) yMeHHe KOHTPOIUPOBATh MPOIIECC U Pe3yIbTaT y4eOHOH MaTeMaTHYECKON eI TebHOCTH;

9) crocoOHOCTh K OIMOIMOHAIBHOMY BOCHPUSATHIO MaTeMaTH4YeCKUX OOBEKTOB, 3ajad, pEIICHHI,
pacCyKIeHHM.

MemanpeomemHule:

1) yMeHHe caMOCTOSITEBHO IJIAHUPOBAThH AJIbTEPHATHBHBIC YTH JOCTHXKEHHS IENIei, 0CO3HAHHO BHIOMPATh
Haubosee dhpekTUBHBIE CIIOCOOBI pellieH s YIeOHbIX U TTO3HABATENbHBIX 3a7a4;

2) yMEHHE OCYIIECTBJIATh KOHTPOJb MO PE3YJbTaTy U MO CHOCOOY JEHCTBUS HAa YpPOBHE MPOHM3BOJIHHOTO
BHUMaHUS U BHOCUTh HEOOXOIUMbIE KOPPEKTUBHI;

3) yMmeHHe aJeKBaTHO OLEHHBATH TPABHJIBHOCTh WM OIMIMOOYHOCTH BBINIOJHEHHs ydeOHOW 3amadd, e
O00BEKTUBHYIO TPYJAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelleHus;

4) 0CO3HaHHOE BIIAJICHHE JIOTUYECCKUMHU JCUCTBHSAMH OIPEICICHUS MMOHATHI, 0000IICHNUS, YCTaAHOBICHUS
aHaloTUi, KiIaccu(UKAMM Ha OCHOBE CaMOCTOSITETLHOTO BHIOOpPa OCHOBaHUN U KPUTEPHEB,
YCTaHOBIICHHSI POJIOBH/IOBBIX CBSI3EH;

5) yMeHHME yCTaHAaBIMBaTh IMPUYUHHO-CIICACTBEHHBIC CBSI3U; CTPOUTH JIOTHYECKOE pPacCyKICHHUE,
YMO3aKII0YeHHEe (MHIYKTUBHOE, ISTYKTUBHOE H 110 AaHAJIOTHUH ) M BBIBOJIBI;

6) yMmeHHe co3/1aBaTh, NMPUMEHAThH M MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA, MOJCIH M
CXEMBI JIJISl pelIeHHs YIeOHBIX U TIO3HABATEIBHBIX 337124,

7) yMeHHE OpraHW30BBIBaTh YUYEOHOE COTPYAHHYECTBO U COBMECTHYIO JCSATEIBHOCTH C YUUTEIEM U
CBEPCTHHUKAMHM: OMPENENIATh LeNU, pacnpeneneHue GyHKUUNA U pojiell y4acTHUKOB, B3aUMOJACHCTBUE U
obmue crocoOsl paboThl; yMeHHe paboTaTh B TpyIIe: HaXOAWTh oOOIlee peUIeHHe U pa3peliaTh
KOH(DIMKTHI Ha OCHOBE COTJIACOBAHUS MO3UIMI U yuéTa MHTEPECOB; CIyIIaTh NapTHEPA; GOPMYyIUPOBATH,
apryMEHTHUPOBATh U OTCTAaUBATh CBOE MHEHHUE;

8) cdopmMHupoBaHHOCTH YU4E€OHOH W OOIICIOIB30BATCILCKOM KOMIIETEHTHOCTH B 00J1aCTH HCIOJIB30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKAaMOHHBIX TexHonorui (MKT-komnerenTHOCTH);

9) mepBoHaYaIbHBIC MpPEACTABJICHUS 00 HACAX U O METOJaX MATEMATHKH Kak 00 YHHBEPCAIbHOM S3bIKE



HayKU U TEXHUKH, O CPEICTBE MOACIUPOBAHUS SABJICHUHN U IIPOLECCOB;

10)

11)

12)

13)
14)

15)
16)

17)

1)

2)

3)
4)

5)

6)

7)

8)

yMEHHE BUJETh MaTeMaTHYECKYIO 3a]jauy B KOHTEKCTE NMPOOJIEMHON CUTYyallud B APYTUX TUCIUILINHAX,
B OKPY’KAIOIIEH )KU3HU;

YMEHHE HaxXOAUThb B Ppa3MYHBIX HCTOYHUKAX HHGOPMAILMIO, HEOOXOAUMYIO [UIsl pelleHUs
MaTeMaTHYECKUX MpoOJieM, U MPEACTABIATh €€ B MOHATHOW (opMe; MPUHUMATh PEIIEHUE B yCIOBHUSIX
HETIOJTHOW U M30BITOYHOM, TOUHOM M BEPOSATHOCTHON MH(MOPMAITUH;

YMEHHE [TIOHUMAaTh U UCIOJIb30BaTh MAaTEMATUUECKUE CPEJCTBA HATVISIAHOCTH (PUCYHKHU, YEPTEXKHU, CXEMBbI
U Ap.) JUIsl WUTIOCTPAlluU, UHTEPIPETAH, apTyMEHTALIUH;

YMEHUE BBIABUTaTh TUIOTE3bI IPU PEHICHUH YI€OHBIX 33a4 U IOHUMAaTh HEOOXOJUMOCTh UX MTPOBEPKH;

YMEHHE TNPUMEHATh WHIYKTHUBHBIE U JEAYKTUBHBIE CIOCOOBI PAaCCYXACHUW, BHUIETh pPa3IUYHbIC
CTpaTeruy pelieHus 3a1ay;

[NOHUMAaHHE CYUIHOCTH QJITOPUTMHYECKUX MPEANHMCAHUI W yMEHUE JEHWCTBOBATh B COOTBETCTBUU C
IIPETIOKEHHBIM aITOPUTMOM,;

YMEHHE CaMOCTOSITENIbHO CTaBHUTh II€JIM, BbIOMpaTh M CO3/1aBaTh AJITOPUTMBI JIJIS PELICHUS Yy4eOHBIX
MaTeMaTHYECKUX MpodIIem;

YMEHUE IUIAHUPOBATh U  OCYHIECTBIATh JCSATENbHOCTb, HAIPABICHHYI0 Ha pelIeHuEe 3aJa4
HCCIIEIOBATENBCKOIO XapakTepa.

npeomemmole.

yMeHue paboTaTh C MaTeMAaTUYECKMM TEKCTOM (CTPYKTYpPUpPOBaHHUE, H3BJICYEHUE HE00X0IUMOMN
uHpOpMaNKK), TOYHO U TPAMOTHO BBIPAXKAaTh CBOM MBICIH B YCTHOH M NMHUCHBMEHHOH pEYH, MPUMEHSS
MaTeMaTHUYECKyl0 TEPMMUHOJIOTUI0 M CHUMBOJMKY, MCIIOJIb30BaTh pAa3IMYHbIC S3BIKHM MaTeMaTHKH
(crmoBecHbIN, CUMBOJIMYECKUH, Ipaduueckuii), 000CHOBBIBaTh CYKIEHHS, IPOBOAUTH KilaccU(pUKaIUIO,
JIOKa3bIBaThb MAaTEMaTUUYECKUE YTBEPKICHMS;

BJIaJicHHE 0a30BbIM MOHATUNHBIM anmapaToM: UMETh MPEACTaBICHUE O YHCIIE, BIaJIeHUE CUMBOJIBHBIM
A3BIKOM ~ anreOpbl, 3HAHUE DJIEMEHTapHbIX (YHKIMOHAJIBHBIX 3aBHCHMOCTEH, (opmupoBaHue
MIPEJICTAaBICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJbHOM MHPE U O pa3IMYHbIX crocolax MX
n3yudeHusi, 00 0cOOEHHOCTSX BBIBOJIOB U MPOTHO30B, HOCSIIIIUX BEPOSATHOCTHBIHN XapakTep;

YMEHHE BBINOJHATH aJireOpandeckue npeoopa3oBaHusl palliOHAIbHBIX BBIPAKEHUM, IPUMEHATh UX IS
pelieHus yueOHbIXMaTeMaTHUYECKUX 3a/1a4 U 33/1a4, BO3ZHUKAIOIIUX B CMEXKHBIX YUEOHBIX MPEeIMETax;
YMEHHE TI0Jb30BaThCS MaTEeMaTHMUECKUMHU (QOpMyJaMH U CaMOCTOSITENIBHO COCTaBIATH (POPMYIIbI
3aBUCUMOCTEHM MEeX]ly BEIMUYMHAMU Ha OCHOBE 0000IIEHHUS YAaCTHBIX CIy4yaeB U HKCIIEPUMEHTA;

yYMEHHE pellaTh JIMHEHHbIE U KBaJpaTHbIE YPaBHEHHUS UM HEPAaBEHCTBA, a TaKXe MPUBOJUMBIE K HHUM
ypaBHEHMs, HEPABEHCTBA, CUCTEMbI, MPHUMEHATh TIpadUuecKue TMPeICTaBICHUS [UId pELICHUs MU
HCCIIEIOBaHMs YpaBHEHHM, HEPaBEHCTB, CUCTEM; IPUMEHSTDH MOJIyY€HHbIE YMEHUS I pellleHus 3ajad
13 MaTeMaTHKH, CMEKHBIX ITPEIMETOB, PAKTUKH;

OBJIaJICHHE CHUCTEMOI (YHKIIMOHAJIbHBIX MOHSTUN, (QYHKIIMOHAIBHBIM SI3bIKOM M CHUMBOJIMKOM, YMEHUE
cTpouTh rpaduku (yHKIMHA, ONMCHIBATH UX CBOWCTBA, MCHOJb30BATH (PYHKIMOHAIBHO-TpaguuecKue
MIpe/ICTaBICHUS JUIsl ONTMCAHMS M aHaIN3a MaTeMaTUYeCKUX 3a/1a4 U pealibHbIX 3aBUCUMOCTE;
OBJI/ICHUE OCHOBHBIMU CHOCOOAMH TPEACTaBICHUS W aHadM3a CTAaTUCTUYECKUX JAaHHBIX; YMEHHE
pelaTh 3aja4l Ha HaX0XK-JI€HUE YaCTOThI U BEPOSITHOCTH CIy4YailHBIX COOBITHI;

YMEHHE NPUMEHATh U3yUYEHHBIE MOHATHS, PE3YIbTaThl U METO-ABI NIPU PELIEHUH 33Ja4 U3 Pa3IU4HbIX
pas3zenoB Kypca, B TOM YHCIIE 3ajjad, HE CBOJASIIUXCS K HEMOCPEACTBEHHOMY MPUME-HEHHUIO U3BECTHBIX
AJIITOPUTMOB.

COZEPXAHUE KYPCA
APUOMETHUKA

Paunona.m,nble qucjia. PacmnpeHHe MHOXCCTBA HATYpAJIbHBIX YHUCCII 10 MHOXKCECTBA UCJIbIX.

m
MHoxecTBa LCJIbIX YMUCCI O MHOXXCCTBA PallMOHAJIbHBIX. PaHI/IOHaJ'[BHOG YUCJIO0 KaK OTHOIICHHUE—, TAcim—
n

LI€JIOC YMCJI0, N — HAaTypaJIbHOE. CrereHs ¢ OCJIBIM ITOKAa3aTCJICM.



JeiictBuTenbHble yncaa. KBagpaTHelii kopeHb U3 uncia. KopeHb TpeTbell cTeneHu. 3anuch KOPHEH C
IIOMOILBIO CTETIEHU C JPOOHBIM IOKA3aTEIEM.

[lonatue o0 wuppauuvoHaIbHOM uwncie. MppanMoHATbHOCTh YHCIA U HECOU3MEPHMOCTb CTOPOHBI H
JMaroHanu Keajpara. JlecaTuuHble NpUOJIMKEHNS UPPALMOHATIBHBIX YHCEIL.

MHOXeCTBO JICHCTBUTENBHBIX YHCEN; MPEJCTABICHHUE JCHCTBUTEIBHBIX YHCET OCCKOHEYHBIMHU
JeCATUYHBIMU Apo0simu. CpaBHEHHE ACHCTBUTEIbHBIX YHCEI.

KoopaunaTtaas npsmasi. M300paxkenne ynuces TOYKaMu KOOPAUHATHOHN NpsiMOi. UKMCIOBBIE TPOMEKYTKH.

N3mepennsi, npudIuKeHHusi, OLeHKH. Pa3mepsl 0OBEKTOB OKpyKaroLlero mupa (0T 3JI€MEHTapHBIX
yacTull 10 BceneHHol), JIMTENbHOCTh MPOLIECCOB B OKpYXAroUleM Mupe. BpineneHue MHOXUTENST —
CTEIEHH AECATH B 3amucu yucia. [IpubnmkEéHHoe 3HaueHHe BeIMYHUHBl, TOUHOCTh NpuOmmxkenus. [Ipukunka
U OLICHKA PE3YJIbTATOB BBIYNCIICHUM.

AJI'EGPA

Auredpanyeckne BbIpakeHUsl. DyKBEHHbIE BbIpaXEHMs (BBIpaXEHHs C IepeMeHHbIMH).Huciosoe
3Ha4YeHHue OYKBEHHOTO BbIpakeHMs. [lonmycTumble 3HaueHUs nepeMeHHbIX. [logcTaHOBKa BBIpaXKEHUH BMECTO
nepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BBIPA)KEHUN Ha OCHOBE CBOMCTB apU(METHUYECKUX IEHCTBUIL.
PaBeHCTBO OyKBEHHBIX BbIpakeHUH. TOXKIECTBO.

CreneHb ¢ HaTypaJbHBIM [TOKa3aTenaeM U €€ cBoiicTBa. OIHOUIEHb 1 MHOrOWIeHbl. CTENeHb MHOTOWIEHA.
Cnosxenue, BBIYMTAHNE, YMHOKEHUE MHOTOWIEHOB. DOPMYyJIbl COKPAIEHHOIO YMHOXKEHHUA: KBaJpaT CyMMBbI
u KBazapar pasHoctu. Popmyna pa3sHocTH KBaapaToB. [IpeoOpazoBaHMe 1EOT0 BBIPAKEHUS B MHOTOWICH.
Pa3nokeHne MHOrOWIEHOB Ha MHOXUTENINW. MHOrodjeHsl ¢ OJHOM IepeMeHHOH. KopeHb MHOrouseHa.
KBagparHslil TpEXUIEH; pa3IOKEHNE KBAAPATHOIO TPEXUICHA HA MHOKHUTEIIN.

Anrebpanueckast 1po6b. OcCHOBHOE CBOWCTBO ajnredpanueckoil 1apoou. CroxeHue, BBIYMTAHUE,
YMHOXEHHE, JeJIeHne anreopandeckux apoodeit. CTeneHs ¢ 1eIbIM IToKa3aTesieM U e€ CBOICTBA.

PanmonanbHble BeIpaskeHUs U UX peoOpa3oBanus. Jloka3aTenbCcTBO TOKIECTB.

KBagparueie kopau. CBoiicTBa apu(METHYECKHX KBAJPATHBIX KOPHEW H WX TNPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U BBIYUCICHUSM.

YpaBHenusi. YpaBHenue c oxHoil nepemeHHoil. Kopenb ypaBHeHus. CBOMCTBa YHCIIOBBIX DPaBEHCTB.
PaBHOCHIbHOCTD ypaBHeHMH. JIuHelHoe ypaBHeHHe. KBapaTHOe ypaBHeHUE: popMyIia KOpHEH KBaJpaTHOTO
ypaBHeHusA. Teopema Buera. Pemenue ypaBHEHHH, CBONSIIMXCSA K JUHEHHBIM M KBagpaTHbIM. [Ipumepsl
peleHus ypaBHEHUH TpeThell 1 4eTBEPTOIl crenenei. Pemenne 1poOHO-paliMOHaNbHBIX YPaBHEHUH.

VYpaBHeHHE C AByMs NEpEMEHHBIMU. JIMHENHHOE ypaBHEHHUE C BYMs IEPEMEHHBIMH, IPUMEPHI PEIICHUS
YPaBHEHUH B LIEJIBIX YUCIIAX.

Cucrema ypaBHEHMHl ¢ JByMsl NepeMEHHBbIMU. PaBHOCHIBHOCTH cucTeM. CHCTEMbI JIBYX JIMHEWHBIX
YPaBHEHUHN C IBYMs IIEPEMEHHBIMH; PELICHUE IOACTAHOBKOM U cllokeHHEM. IIpumepsl pemieHus cucrem
HEJIMHENHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMHU.

Pemenne TEeKCTOBBIX 3ahay  aureOpandeckuM CrocoOoM. JlekapToBbl KOOPIMHATHI Ha IUIOCKOCTH.
I'padmueckas uHTepIpeTalys ypaBHEHUS C ABYMsI MepeMEHHBbIMU. ['paduK JTMHEHHOro ypaBHEHHUS C IBYMS
MIEPEMEHHBIMH; YTTIOBOM KO3 QUIMEHT NPsAMOMN; yCIOBHENApaIEIbHOCTU MpsMbIX. ['padukn mpocTendmmx
HEJIMHEWHBbIX YpaBHEHMH: mapaboia, rumepodoia, OKpPYKHOCTb. ['paduueckas HHTEpIpeTalus CHCTEM
YPaBHEHUH C ABYMsI [IEPEMEHHBIMH.

HepaBencrBa. YwncinoBble HEpaBEeHCTBA M MX CBOWCTBAa. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHElHBIE HEpaBEHCTBA ¢ OAHOW INepeMeHHOW. KBanpaTHble HepaBEeHCTBaA.
CuctemMbl HEPaBEHCTB C OJHOW ITEPEMEHHOM.

OYHKINN

OcHoBHbIE MOHATHS. 3aBUCUMOCTH MeX1y BennunHamu. [lorstue ¢ynknuu. OOnacTh onpeneiaeHus 1
MHOXeCTBO 3HaueHHil QyHkiuu. CriocoObl 3amanus ¢yakuun. ['padux Gynkmuu. ColicTBa QyHKIUH, UX
otoOpaxenne Ha rpaduke. [Ipumepsl rpadUKOB 3aBUCUMOCTEH, OTPAYKAIONIUX PEATbHBIC MPOIIECCHI.

YucaoBble ¢Qynknun. ODyHKIUK, OMHUCHIBAIONIUME TPAMYI0 W OOpaTHYIO MPOMOPIMOHAIBHBIC
3aBUCUMOCTH, WX Tpaduku M cBoiicTBa. JluHeiinas ¢ynkuums, e€ rpapux u cBoiicTBa. KBajgpaTuunas
dbynkuwms, e€ rpaduk u cpoiicTBa. CteneHHble GYHKIIMH ¢ HATYPAIBHBIMU MTOKA3aTeIsIMU 2 U 3, UX TPaQuKH U
cBoiicTBa. ['padmku GyHKIMI Yy Zﬁ, y=3Vx,y=x|

YucioBble IOCJIeA0BATEILHOCTH. Tloustue YUCIIOBOU IIOCJICAOBATEILHOCTH. 3amanue



MOCTIeIOBATEIbHOCTH PEKYPPEHTHOM (popmyioii u popmynoit N-ro uieHa.

Apudmernueckass u TreoMmerpuyeckas mporpeccuu. Dopmynsl N-TO uWieHa apuPMETHUYECKON W
TE€OMETPHUECKON TPOTPECCHil, CyMMBI IMEPBBIX N-X wieHOB. M300paxeHne 4IeHOB apu(METHUECKOW H
FEOMETPUYECKON MPOTrpecCcuil TOYKAMU KOOPJIMHATHOM IJIOCKOCTH. JIMHEHHBIA M SKCIIOHEHIIMAIBHBIA POCT.
CoKHbI€ MTPOLIEHTHI.

BEPOATHOCTD U CTATUCTUKA

OnmucarenbHasi craTucTuka. [IpesncraBienue 1aHHbIX B BUAE TaOIMLl, quarpamm, rpadukos. CiydaiiHas
M3MEHYMBOCTh. CTaTUCTHUECKHE XapaKTEPUCTHUKH HaOopa MaHHBIX: CpelHee apuMeTHyecKoe, MeIHaHa,
HauOoJIbllIee M HaMMEHblIee 3HaueHus, pazMax. [IpeacraBienne o BBIOOPOUYHOM HCCIIEIOBAHUU.

Cayuaiinble cOObITHSI U BepPOSITHOCTB. [IoHSATHE O CilydaifHOM OmBITE M CilydaifHOM coObITHH. YacToTa
CIIy4ailHOro COOBITHSL.

CraTuCcTHYECKUH TOAXOA K TMOHATUIO BEPOATHOCTH. BEpOSTHOCTH TNPOTHUBOIOJIOKHBIX COOBITHIA.
HezaBucumble coObITHS. YMHOXEHHE BepOSTHOCTEH. JlOCTOBEpHbIE H  HEBO3MOXHBIE COOBITHSL.
PaBHOBO3MOXKHOCTB coObITHH. Kitaccuueckoe onpesiesieHne BEpOsSTHOCTH.

KomOunaropuka. Pemenne koMOMHATOpHBIX 3a1a4 nepeOopoM BapuaHTOB. KoMOMHaTOpHOE NpaBMiio
ymMHOkeHus. [lepecTaHOBKH U pakTOpHAIL.

JIOI'MKA 1 MHOXECTBA

TeopeTnko-MHOXKeCTBeHHbIe MOHATHA. MHOXECTBO, 3JEMEHT MHOXECTBAa. 3aJaHhue MHOXKECTB
NEPEeUYUCICHUEM D3JIEMEHTOB, XapaKTePUCTUUECKUM CBOUCTBOM. CTaHIapTHble O00O3HAUEHMsI YHCIOBBIX
MHOXecTB. IlycTtoe MHOXecTBO W ero obOo3Hadenue. [lommuokecTBo. OOBEIUHEHHWE M TIEpeceueHHe
MHO’KECTB, Pa3HOCTb MHOKECTB.

Wnroctpanus OTHOIIEHUI MEXKy MHOKECTBAMU C IIOMOILBIO uarpamm Dinepa — BeHHa.

DJieMeHThI JOTHKH. [IoHsATHE O PAaBHOCUIBHOCTH, CIEIOBaHUHU, YIOTPEOJCHHE JIOTUUECKUX CBSI30Kecau
.., MO ..., 6 MOM U MONLKO 6 MOM CJydae, JOTHUECKUE CBA3KU U, UTU.

MATEMATHKA B UICTOPUYECKOM PA3BUTHNU

WcTopust popMupoBaHus NOHITHS YKCIA: HATYpaJbHbIE YKCIa, IpOOH, HEAOCTATOYHOCTh PAllMOHAIBHBIX
qucesl A T€OMETPUUECKHX W3MEPEHMH, MppaluoHaibHble yucia. CTapuHHBIE CHCTEMBI 3allUCH YHCEI.
Hpobu B BaBunone, Erunre, Pume. OTkpbiTHE necaTudHbIX ApoOeii. CTapuHHbBIE cucTeMbl Mep. JlecaTnyunbie
napoOu 1 MeTpudeckas cucrema mep. [losiBienue oTpunatenbHbIX yncen u Hyns. JI. Maraunkuit. JI. Ditnep.

3apoxaeHue anreOpbl B Heapax apudmeruku. An-Xopesmu. Poxnenue OykBeHHOW cumBoiuku. 1.
®epma, @. Buer, P. [lekapt. UcTopust Bompoca 0 HaxoxaeH!uH GopMyl1 KOpHEH anredpandeckux ypaBHEHHIH,
HEpa3penmMoCTh B paJiiKaiax ypaBHEHUHN cTerneHu, Oombineit yetbipéx. H. Tapranss, x. Kapmano, H. X.
Abens, O. I'anya. M300peTenne MeToa KOOPAMHAT, MO3BOJISIONIETO EPEBOIUTh FEOMETPUUECKHE OOBEKTHI
Ha s13bIK anreopsl. P. [lekapt u I1. ®epma. [Ipumeps! pa3iauuHbIX CUCTEM KOOPIMHAT HA MJIOCKOCTH.

3anaua Jleonapmo Iluzanckoro (®PuboHauum) o kposukax, yncia PuOoHauyyu. 3agada O MIAXMaTHON
JIOCKE.

Hcroku Teopun BEpOSITHOCTEN: CTpaxoBoe €m0, azapTHble urpsl. I1. @epma u b. Ilackans. . beprymnu.
A. H. Konmoropos.

[TNIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHU S KYPCA AJITEBPHI B 7—9
KIIACCAX
PAITMOHAJIBHBIE UMCJIA

BhIyCKHUK HAy4IHUTCS

1) moHMMAaTh OCOOCHHOCTH JACCATUIHON CUCTEMbI CUMCIICHUS,

2) BJIAJCTh MOHATHUSIMH, CBA3aHHBIMHU C JICTIMMOCTBIO HATYPAIbHBIX YHCET;

3) BeIpaKaTh YKCIa B SKBHBAJICHTHBIX (hopMax, BbIOMpass HauboJiee MOIXOMASAIIYI0 B 3aBUCHMOCTH OT
KOHKPETHOU CUTYAallUH;

4) cpaBHUBATh U YIOPSI0YUBATH PAIMOHATBHBIC YHCIIA;

5) BBIMOJHATH BBIYMCIICHUS C PAMOHAIBHBIMH YHCIAMH, COYETas YCTHBbIC M IMHUCHbMCHHBIC MPUEMBI
BBIUHCIICHUM, TPUMEHSTh KaJIbKYISTOD;

6) MCIOJIb30BaTh MOHATHS U YMCHUS, CBSI3aHHBIC C TIPOMIOPIIMOHATBLHOCTHIO BEIMYHH, IPOIICHTAMH B XOJI¢
pelIeHrs MaTeMaTHYeCKUX 3a/lad M 3a7lad U3 CMEKHBIX MPEIMETOB, BBINOIHATH HECIOKHBIE MPAKTUYECKUE



pPacyETBl.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCSL

7) NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCTNIEMAMU CHUUCTEHUSL C OCHOBAHUSAMU, omaudnbimu om 10;

8) yenybumo u pazeumos npedcmasienus 0 HAMypPaibHblX YUCLAX U CEOUCMEAX OeIUMOCTU,

9) Hayuumbcs UCNOIL306aMb  NPUEMBL,  PAYUOHATUIUPYIOWUE  BbIYUCTEHUS, NPUOOPECmU  NPUBLIUKY
KOHMPOIUPOBAMb BbIMUCTIEHUS, 8bIOUPAS NOOXO0AWUL OISl CUMYAyUu Cnocoo.

JIEMCTBUTEJILHBIE UUCJIA

BBITyCKHUK Hay4HTCS:

1) ucnosb30BaTh HAYAIbHBIC TPEICTABICHHS O MHOYKECTBE JICHCTBUTEIILHBIX YHCEIT;

2) BIAIETh MOHATHEM KBaIPATHOTO KOPHS, IPUMEHSTh €r0 B BEIYMCIICHUSIX.

Buvinycknux noayuum 603mMoHCHOCMb HAYYUMbCSL

3) pazeumv npedcmasienue 0 YUCIE U YUCTOBbIX CUCMEMAX OM HAMYPAIbHBIX 00 OeUCMEUMELbHbIX
yucen,; 0 poau 8bIYUCICHUL 8 YeNl08eUecKOU NpaKmuKe,

4) pazeumov u yenyoume 3HAHUS O OECAMUYHOU 3ANUCU OCUCMEUMENIbHbIX Hucel (nepuooudeckue u
Henepuoouyeckue opoou).

N3MEPEHU S, ITPUBJIM)KEHM A, OLIEHKI

BBITyCKHHUK HAYIHUTCS:

1) ucrnonp30BaTh B X0/ PEIICHHS 337a4 JIEMCHTApHBIC MMPEICTABICHHS, CBSI3aHHBIC C MPUOIMKEHHBIMU
3HAYCHUSMU BEJIMYUH.

Boinycknux noxyuum 603MOACHOCHb HAYYUMbCS:

2) nOHsAMb, UMO HUCNOGble OAHHblE, KOMOPble UCNOAL3YIOMCS OISl XAPAKMePUCmuKku 00beKmos
OKpYIHCaAIOwe2o Mupa, SGIAI0Mcs NPeuUMyWecmeeHHO NPUOTUNCEHHBIMU, YMO NO 3ANUCU NPUOTUICEHHBIX
3HAYEHUl, CO0ePHCAWUXCA 8 UHQDOPMAYUOHHBIX UCMOYHUKAX,  MOJCHO — CYOUMb O  NOSPEUHOCIU
npUOIUdICEHUSL,

3) nowsime, YMoO NOSPEWHOCMb PE3YTbMAMA BbIYUCIEHUT OONICHA ObIMb COUBMEPUMA C NOSPEULHOCTIbIO
UCXOOHBIX ~ OAHHBIX.

AJITEBPAMYECKUE BBIPAYKEHUA

BbInyCKHUK HAY4YHUTCS:

1) BasieTh MOHATHIMH «TOKIECTBO», «TOXICCTBEHHOE MTPeoOpa3oBaHuey, peIllaTh 3a/1a4u, COACpIKaIle
OyKBEHHbIE JJaHHBIE; paboTaTh ¢ POpMyJIaMHu;

2) BBIMIOJHATH MPEOOpa3OBaHUs BBIPAKEHUH, COJEPXKAIIUX CTCMEHH C MENbIMH IOKAa3aTeIsIMH U
KBaJIpaTHbIE KOPHU;

3) BBIMOJHATH TOKICCTBEHHBIE MPEOOPA30BAHMS PAIIMOHATBHBIX BHIPAKCHUI Ha OCHOBE MPABHII JICHCTBHI
HaJ MHOTOYJIEHAMU U anreOpandecKuMu APOoOSIMH;

4) BBIMOJIHATH PA3I0KEHUE MHOTOUJICHOB HA MHOYKUTEJIH.

Buinycknux nonyuum 603mMoicHoOCMb HAYUUMbCL

5) Hayuumocs  binoaHsmMb MHO2OULA206bIE NPEOOPA3OSAHUS PAYUOHALLHBIX GbIPANCEHUL, NPUMEHSIS
WUpOoKUll Habop cnocobos u Npuémos;

6) npumensmo moosxcoecmeennvie npeodpazoeanus Ol peuleHus: 3a0a4 U3 PA3IUYHbIX pa30enos Kypcd
(Hanpumep, 0151 HAXOHCOEHUSI HAUOONbULE20/HAUMEHbULEO 3HAYEHUS  BbIPANCEHUS).

YPABHEHUA

BrIMyCKHUK HAYIHUTCS:

1) pemiath OCHOBHbBIC BUIBI PAIIMOHATBHBIX YPABHEHUH C OJHOM MEPEMEHHOM, CHCTEMBI JIBYX YPaBHEHHII ¢
JBYMsI IEPEMEHHBIMU;

2) IOHUMATh ypaBHCHHWE KaK BaKHCHINYI0O MaTEMAaTHYECKYI0 MOJENIb JUIS ONMHMCAHUS M H3YYEeHUS
Pa3HOO0PA3HBIX peaTbHBIX CUTYAIIUN, pelIaTh TEKCTOBBIC 3a/1a4H aNreOpandecKuM METOIOM;

3) npuMeHsITh TpaduvecKue MPEACTABICHUS JUIS UCCIICI0BAaHMS YPaBHEHHMN, MCCICIOBAHUS U PEIICHUS
CUCTEM YPaBHECHUU C IBYMs IEPEMEHHBIMH.

Buinycknux noayuum 603mMoicHOCMb HAYUUMbCSL

4) osnademv cneyuanbHbIMU NPUEMAMU  peWeHUs — YPAGHEeHUUl U CUCMEeM VPAGHEeHUll, Y8ePeHHO
NpUMEHSAMb annapam YpasHeHuul Oisi peuleHust pA3HOOOPA3HbIX 3a0ay U3 MAMeMAmuKu, CMeHCHbIX
npeomemos, NpaKmuki,

5) npumensmo epaguueckue npeocmasnenusi Oas  UCCIEO08AHUL VPAGHEHUL, CUCMEM YPAGHEeHULl,



cooepoicawux OyKeeHHvie KO3ppuyuernmaol.
HEPABEHCTBA

BrIlTyCKHUMK Hay4duTCA:

1) moHMMAaTh W TMPUMEHATH TEPMHHOJIOTHIO M CHMBOJIHMKY, CBSI3aHHBIE C OTHOIICHHEM HEPaBEHCTBA,
CBOWCTBA YHCIIOBBIX HEPABEHCTB;

2) pemiath JMHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHOH W WX CHCTEMbI;, pEIIaTh KBaJpaTHBIC
HEPaBEHCTBA C OMOPOi Ha rpaduvecKue IMpeICTaBICHUS;

3) mpUMEHSITH anmapaT HEPaBSHCTBUIS PELICHUS 3a/1a4u U3 Pa3IMYHBIX PAa3IeiioB Kypca.

Buvinycknux nonyuum 603mMoHMCHOCMb HAYUUMbCA:

4) paznoobpasHbiM npUEMaAmM 0OKA3amenbCmea HEPAGEHCME, YBEePEeHHO NPUMEHSIMb ANNApam HePA6eHCma
0J15 peutenus pazHooOPA3HbIX MAMEMAMUYECKUX 3a0a U 3a0a U3 CMENCHbIX NPeoMemos, NPaAKMUKU,

5) npumensmo epagpuueckue npeocmaenenus O UCCIEO08AHUS HEPABEHCMS, CUCMEM HEPABEHCMS,
cooepoicawux OyKeeHHvie KO3ppuyuernmaol.

OCHOBHBIE IMOHATHA. YNCJTOBBIE ®YHKINN

BhIyCKHUK Hay4HUTCS:

1) moHMMaTh ¥ HCMOJIb30BaTh (PYHKIIMOHAJBHBIC TOHITHS H A3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003HauCHHUS ),

2) ctpouTh TpadUKH 3JIEMEHTApHBIX (DYHKIMH; MCCIIE0BATh CBOMCTBA YUCIOBBIX (PYHKIIMH HAa OCHOBE
M3YUYCHUS MTOBEICHUS UX IPa(UKOB;

3) moHuMaTh PYHKIMIO KaK BAKHEHUIITYIO MATEMAaTHYECKYIO MOJIENb Ul OMKMCAHUS MPOIECCOB U SIBICHUIN
OKPYIKaloIIero MUpa, IPUMEHITh (PYHKIMOHAIBHBIA SI3BIK JUIS OMHCAHUS M HCCIICIOBAHUS 3aBUCHMOCTEH
MEXTy (PU3UMYSCKHUMU BEITMYHMHAMHU.

Buvinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA:

4) nposooums uUCcie008aHuUsl, CEI3AHHbIE C U3YHEHUEM CEOUCME (DYHKYULL, 6 MOM YUCLE C UCNOTb308AHUEM
KOMNnblomepa, Ha OCHOBe 2papuKo8 U3YYeHHbIX QYHKYUuii cmpoums Oojee Cl0JHCHble 2paguKku (KycouHO-
3a0aHHble, C «BLIKOIOMBIMUY MOYKAMU U M. N.);

5) ucnonvzoeamv  GyHKYUOHANbHBIE — NPEOCMAGNCHUs U CEOUCMB8A  (QYHKYull  Onsl  peuleHus
MAMeMamuyecKux 3a0ay U3 pasiudHblx pazoenos Kypcd.

UNCJIOBBIE TTOCJIIEJOBATEJIBHOCTHU

BeInTyCKkHHK HayduTCs:

1) mOHMMATh M UCTIOIB30BATH SI3BIK MOCICIOBATEILHOCTEHN (TEPMHUHBI, CHMBOJIMYECKHAE 0003HAUCHN ),

2) mpUMEHSITh (HYOPMYIIbI, CBS3aHHBIC C apUPMETHUECKONH M IeOMETPHUYSCKON MPOrPECCUsIMH, U armapar,
c(hOpMHUPOBAHHBIN NIPU U3YYEHHUH IPYTUX Pa3JIeNoB Kypca, K PEelIeHUI0 3a7a4, B TOM YHCIIe ¢ KOHTEKCTOM U3
peanbHOU KU3HU.

Buinycknux nonyuum 603M00CHOCMb HAYYUMbBCA:

3) pewams KOMOUHUPOBAHHbLE 3A0AUU C NPUMEHEHUEeM GOopMYL N-20 UleHad U CYMMbL Nepebix N UIeHO8
apugmemuueckou U 2eoOMempuieckou Npocpeccull, NpUMeHss NpU IMOM annapam YpasHeHuil U

Hepagencmae,
4) nonumame apu@memudeckylo U 2eOMEmpUudecKyio Npocpeccuu Kak —@OYHKYuU HAmMypaibHO20
apeymenma, ceA3bl8amsv ApupMemudeckylo npocpeccuro ¢ JUHEUHbIM POCHIOM, 2e0Mempudeckylo — ¢

IKCNOHEHYUAJIbHbIM pPOCMOM.

OIMNCATEJIbHAS CTATUCTUKA
BBITyCKHUK HAaydWTCS MCIIOJIB30BATh MPOCTEUITNE CIIOCOOBI TIPEJICTABICHHUS M aHAIN3a CTATHCTUYCCKHX
TTAHHBIX.
Buvinycknux noayuum 603moicHocmb npuobpecmu nepeoHaAUAIbHbILIL ONbIM OPAHU3AYUU COOPA OAHHbIX
npu NPoeedeHUl onpoca 0OUWecmeeHHO20 MHEHUs, OCYWEeCMEIAMb UX AHAU3, NPEOCMABIAMb pPe3ylbmambl
onpoca 6 6ude mabauywvl, OUASPAMMBI.

CJIVUAMHBIE COBBITHSA Y BEPOSITHOCTD
BbImyCKHUK Hay4HTCsl HAXOIUTh OTHOCUTENBHYIO YaCTOTY M BEPOATHOCTh CIyYaifHOTO COOBITHS.
Buinycknux nonyuum 603moducHocms npuodpecmu onvim npoeeoeHus CLyYauHblX IKCHePUMEHIMO8, 8 MOM



yucne ¢ NOMOWbI0 KOMNbIOMEPHO20 MOOETUPOBAHUS, UHIMEPNPEMAYUU UX Pe3VIbMamos.
KOMBHUHATOPHUKA
BrInmyckHUK HayduTcs pemiath KOMOWHATOPHBIE 3aJayd HAa HAXOXJICHHE 4YHCIa OOBEKTOB WIIH
KOMOMHAIIUH.
Buvinycknux noayuum 603MOJNCHOCMb HAYYUMBCA HEKOMOPLIM  CNEYUANbHbIM — NPUEMAM — peuleHUs
KOMOUHAMOPHBIX 3A0aH.

YPOBEHb TI'OTOBHOCTHU JJsA IMTPOAOIKEHUA U3YYEHUA MATEMATHUKHU HA

BA30BOM YPOBHE:

— OBJaJICHUE MaTeMaTHYEeCKHUMH 3HAHUSMU U YMEHUSMHU, HEOOXOTUMBIMU B IOBCEAHEBHOW >KM3HH, IS
M3Y4YCHUs] IIKOJbHBIX €CTECTBEHHOHAYYHBIX JHCHMILUIMH Ha 0a30BOM YpOBHE, Ui IOJTY4YCHHS
o0pa3zoBaHus B 00J7aCTAX, HE TPEOYIOMUX yrIIyOJICHHON MaTeMaTHYeCKOM MOATOTOBKHY;

— (dopmupoBaHue mNpeACTaBIEHUN O MaTeMaTHKEe KaK YHHUBEpPCAIbHOM SI3bIKE HAyKH, CpEICTBE
MOJIETTUPOBAHUS SIBJICHUM U MPOLECCOB, 00 UAESIX U METOAaX MaTEeMaTHUKHU;

— pa3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAKEHHUSI, aJTOPUTMUUYECKOU KYIbTYPHI,
KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOANUMOM sl OyAymieil mpodeccuoHaNbHON AESITEIbHOCTH, a
TaK)Ke MOCIIEAYIOUIEr0 00yueHHs B BBICLICH LIKOJIE;

— BOCIHMTAaHHUE CPEJICTBAMM MATEMATHUKHU KYyJbTYpbl JUYHOCTH, MOHUMAHUS 3HAUMMOCTH MATEMAaTHKHU JUIs
HAyYHO-TEXHHUYECKOT0 Mporpecca, OTHOLICHUS K MaTeMaTUKe KaK K 4acTH OO0IIeYeNIOBEYeCKON KYIbTYpHI
yepe3 3HaKOMCTBO € UCTOPUEH Pa3BUTHS MAaTEMAaTUKH, IBOIIOLIMEN MAaTEMaTUYECKUX HJICH.

CUCTEMA OLEHKU IVNIAHUPYEMBIX PE3VJIbTATOB
JIJ1s1 OLleHKH NpeIMeTHbIX Y4eOHbIX JOCTHKEHUH 00y4ar0IMXCH UCII0JIb3YeTC s
BxoaHoii KOHTPOJIb B BUJIE AUATHOCTUYECKUX aIMUHUCTPATHUBHBIX CPE30B.
Texymmii KOHTPOJIb B BUJIE CAMOCTOSITENILHBIX PaloT.
TemaTnuyecKuii KOHTPOJIb B BUJIE KOHTPOJIHHBIX (MIPOBEPOUHBIX padoT).
IIpomexyTouHasi aTTecTalus MPOBOJAUTCSA B BUJE UTOTOBOM KOHTPOJIbHOM pabOThI MO0 OKOHYAHHUH
M3y4eHUsI OCHOBHOTO MaTepuara.
OueHka yCTHBIX OTBETOB 00y4alOIIMXCH M0 MATEMATHKeE
OTBeT OIIECHUBACTCS OMMEMKOU «5», €CIIN YICHUK:
MIOJIHO PAaCKPBLI COJEpKAaHUE MaTepHralia B 00beMe, MPEAYyCMOTPEHHOM MPOrPaMMOil i Y4eOHUKOM,

® U3JI0KWJI Marepual TPaMOTHBIM SI3bIKOM B OINPENEIECHHON JIOTMYECKOM MOCIEI0BATEIbHOCTH, TOYHO
HCIIONb3Ys] MAaTEMAaTUYECKYIO0 TEPMUHOJIOTHUIO U CUMBOJIUKY;

® TPaBWIHHO BHITIOJHUI PUCYHKH, YEPTEKHU, TPaPUKH, COMYTCTBYIOIINE OTBETY;

® MPOWUIIOCTPUPOBAT TEOPETUUECKHE TMOJOKEHUS KOHKPETHBIMU TPUMEpPaMH, MPUMEHWI MX B HOBOM
CUTYAIINH TIPU BBHITTOJTHEHUH TIPAKTUIECKOTO 33]/IaHNS;

® TPOJEMOHCTPHPOBAI YCBOCHHE paHEee HM3yYEHHBIX COIMYTCTBYIOIIUX BOMPOCOB, CHOPMUPOBAHHOCTH U
YCTOMYHMBOCTB UCTIONIB3YEMBIX MPU 0TPAOOTKE YMEHUI U HABBIKOB;

e OTBEYAJT CaMOCTOSTENIbHO 0€3 HaBOJAIIUX BOIPOCOB yuuTessi. Bo3MOXXHBI O/HA - JBE HETOYHOCTH TPHU
OCBEIICHUH BTOPOCTENEHHBIX BOMPOCOB WJIM B BBIKJIAJIKaX, KOTOpPbIE YYEHHMK JIETKO HMCHpaBUI MO 3a-
MEUAHUIO YUUTEIIA.

OTBeT OLICHUBACTCS OMMEMKOIL «4»,eCTT OH YIOBIETBOPSET B OCHOBHOM TPEOOBAHMSIM  Ha OILEHKY

«5», HO TIPH 3TOM UMEET OJMH U3 HEJOCTATKOB:

® B U3JIOKEHUU JOMYIIEHBI HEOOBIINE MPOOEIBI, HE UCKA3UBIINE MATEMATHUECKOE COAepKAaHUE OTBETA;

e JIOMYILIEHbl OJUH — JIBA HEJIOYETa MPHU OCBEIICHHUH OCHOBHOI'O COJIEpXAaHUS OTBETA, UCIPABJICHHBIEC IO
3aMEYaHUIO YUUTENS;

e JomylleHbl omuOka win Oojee JBYX HEIO0YETOB MPU OCBEUICHHUH BTOPOCTENEHHBIX BOIPOCOB WU B
BBIKJIa/IKaX, JIETKO HCIIPABJICHHBIE 110 3aMEYaHHUIO YUUTETIS.

Ommemka «3» CTaBUTCS B CIEAYIOLIUX CIyYasx:

® HEMOJHO WJIM HEMOCJIEI0BATEeIbHO PACKPBITO COoAepaHhe MaTepuajia, HO MoKa3zaHO oOIliee MOHUMaHue
BOIIPOCa ¥ MPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHbBIE I TalbHEHIIEro yCBOEHUs IPOrpaMMHOT0 Ma-
TepHuaa;

el N =



UMENUCh 3aTPYAHEHUS WM JONYIIEHbl OWIMOKM B ONpENeNICHMH MOHATHH, HCIOJIb30BaHUH
MaTEMaTHYECKON TEPMUHOJIOTHUHU, YEPTEKAX, BBIKJIAKAX, UCIIPABICHHBIE I10CIIE HECKOIBKUX HABOASIINX
BOIPOCOB YUHUTEIS;
YUEHUK HE CIPABUJICS C NPUMEHEHHEM TEOPUM B HOBOM CUTyallud IIPU BBINOJIHEHUU MPAKTUYECKOTO
3aJJaHMsl, HO BBIITOJIHWII 331aHUs 00513aTEIbHOTO YPOBHS CJII0O)KHOCTH TI0 IaHHOU TeMe.

Ommemxka «2» CTaBUTCS B CIEAYIOLUX CIyYasiX:
HE PacKpbITO OCHOBHOE COJIepKaHKe yueOHOro MaTepuana;
Oo0HapyKEHO HE3HaHHE WM HENOHMMaHHE YYEHUKOM OoJibliel i HauloJiee Ba)KHOW 4acTH y4yeOHOTro
MaTepHaa,
JOMYIICHBI OIIMOKH B ONPENEICHUU MOHATUH, MPU MCIOIH30BAHUM MATEMaTHUECKOW TEPMUHOJIOTHH, B
pUCYHKaX, d4epTekax WM Tpadukax, B BBIKIAJKAX, KOTOpble HE HCIPABICHBI MOCIE HECKOIBKUX
HaBOJAIIMX BOIPOCOB YUUTEJI.

0uem<a RUCOBMEHHbBIX KOHmp0ﬂbl-lblxpt160m 06ylmlomuxc;l no ceomempuu

Ommemka «5»CTaBUTCS, €CIIN:
PpabOTaBBIMOIHEHAIIOHOCTHIO;
B JIOTHYECKUX PACCYKICHHSIX ¥ 000OCHOBAaHHH PEUICHUS HET MPOOEIIOB U OUITHOOK;
B PCIICHUH HET MaTeMaTHYeCKHUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIIMCKA, HE SBJISIOIIAsCS
CJIC/ICTBUEM HE3HAHUS WM HETTOHUMaHUs yIeOHOTO MaTepuana).

Ommemra«4»CTaBUTC, €CIIN:
paboTa BBINIOJHEHA MOJHOCTHIO, HO OOOCHOBaHMS IIIArOB PEUICHUS HEIOCTATOYHBI (€CIU YMCHHE
000CHOBBIBAThH PACCYKICHUS HE SBJISLIOCH CIICIIUATBHBIM O0BEKTOM ITPOBEPKH);
JIOMyIIeHA OJIHA OINMOKA WIIM JIBA-TPH HEJ0YETa B BBIKIIAJIKAX, PUCYHKAX, YepTexkax Win rpadukax (eciu
3TH BHUJIBI pa0OTHI HE ABJISUIMCH CIICIUATBHBIM O0BEKTOM ITPOBEPKH ).

Ommemka «3» CTaBUTCS, €CIIH:

JOMYIIeHbI Oosiee 0HOM OomMOKM 1K Oosiee IBYX-TpeX HEeI0YETOB B BBIKJIAJKAX, YepTeKaxX WU rpadukax,
HO y4aluiics BiajeeT 00s3aTelbHbIMU YMEHUSAMH 0 IPOBEPAEMOIl TEME.

Ommemka «2» CTaBUTCS, SCIIH:

JOMYIIEHBI CYIIIECTBEHHBIC OMIMOKH, TTOKA3aBIINE, UTO YUAITUNCS HE BIaJIeeT  00sA3aTeIbHBIMU YMEHUSIMHU
10 IAHHOW Te€ME B MOJIHOW Mepe.

TUIIBI YPOKOB:

YPOKH «OTKPBITHSI» HOBOTO3HAHUS;
ypokupedIeKkcuu;
YPOKHOOIIEMETO0IOTHIECKONHAIPABICHHOCTH;
YPOKHPA3BUBAIOIIETOKOHTPOJIA.

BU/Ibl KOHTPOJIA
TectupoBanue
CamocrosiTenbHas paboTa
KonTponbHas pabota
[IpoektHas pabota
3auer
@pOHTAIBHBINI ONIPOC
MaremaTuyecKuii TUKTAHT
[TpakTrueckas pabota
TBOpUeckue 3a1aHus
NuauBuayanbHast paboTa Mo KapTouKaM






