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HOACHUTEJIBHAA 3AIINCKA

Hacrosimass paGodass mporpamMma 1o mnpeaMery «Ausrebpa» s 7-9 KiaccoB cocTaBieHa B
cooTBeTcTBUU ¢ DepepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOIIETO
o0Opa3oBaHus, YTBepKIEHHOTO NMpHKa3oM MuHHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepamnyn
ot 17.12.2010 Ne 1897 (¢ uzmenenusmn) (naiee - @I'OC OOO); Ha OCHOBE IPOTpamM :

Anre6pa. CoopHUK pabounx mporpamm 7 — 9 Kaccel: mocooue I yauTesel 00meo0pa3oBaTebHBIX
opraam3anuii/ coct. T.A. Bypmuctposa. — 3-e uzg. - M.: [Ipocsemenue, 2016 (2016, 2018).
[Iporpamma OopueHTHpOBaHa Ha LEJIEBbIE MPUOPUTETHI, chopMyIHpoBaHHBIE B paboueil mporpamme

BOCIIMTaHUA.

VYyeonuku: MakaperueB FO.H., Munmtok H. I'., Hemkos K. U. U ap. «Anrebpa 7 ki1.», «Anredpa 8 Ki1.»,
«Anrebpa 9 xi1.» — M.:IIpocBemienue(6azosoe uzyuenue). Pabouas mporpamma mo ainredpe
OpHEHTHPOBaHA Ha yJammxcs 7-9 Kiaccos.

esasimu 0CHOBHOTO 00111€TO 00pa30BaHUs C y4e€TOM crielu(puKu yaeOHOTo peaMera «Asredpar
SABJISIFOTCSI:

® JIOCTH)XEHHE 00yUYaIOUIUMCS TUIaHUPYEMBIX PE3yIbTaTOB: 3HAHUM, YMEHUHN, HABBIKOB,
KOMHGTCHHI/II\/'I u KOMHeTeHTHOCTefI, ONIpCACIIAEMBIX JINYHOCTHBIMU, CeMeI\/'IHI)IMI/I, 06HI€CTB€HHI)IMI/I,
TOCY/IapCTBCHHBIMHU MTOTPEOHOCTSMHU M BO3MOXHOCTSAMHU 00yJaIOIIeTrocsi CPETHETO IKOJIBLHOTO BO3pacTa,
HHAWBUAYAJIbHBIMU 0COOEHHOCTSIMH €T0 Pa3BUTHA U COCTOAHHUA 300POBbA;

® CTAHOBJICHUE M Pa3BUTHE JIMYHOCTH 00yJAIOMIETOCS B €€ CaMOOBITHOCTH, YHUKAIBHOCTH,
HEMOBTOPUMOCTH;

® CO3HATEJILHOE OBJIAJICHUE YYAIIUMHCS CUCTEMOU aNreOpandecKnX 3HAaHUN U YMECHHH,
HEO0OXOIUMBIX B TIOBCETHEBHOM JKU3HU JJI1 U3YUEHHUS CMEXHBIX TUCIUIUIMH U MPOJIOJKEHUS
o0pazoBaHus;

. Pa3BUTHE BHIYUCIUTENBHBIX U (OPMAIIbHO-OTIEPATUBHBIX alreOpanyecKux YMEHHH 110
YPOBH$, IO3BOJIAIONIET0 YBEPEHHO HCIIOJIb30BAaTh UX MPHU PELICHUH 33a4 MAaTEMAaTUKHU U CMEKHBIX
MIPEeIMETOB;

. MMOHUMAaHHUS IPUHITUIIOB YCTPOMCTBA U UCIIOJIH30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSITUS HAYYHBIX M TEXHUYECKUX MOHITUN U UJIEH;

Pa3BuTHe NOru4ecKoro MBIIIJICHUS YJalluxcs Mpu oOydyeHuu airedpe CrocoOCTBYET YCBOCHHUIO
MpeIMEeTOB TyMaHUTapHOro uukia. llpakTuueckue ymeHUS M HaBBIKM anreOpanyeckoro XapakTepa
HEOOXO0IUMBI JUI TPYAOBOU U MPOPECCHOHATHFHON MOATOTOBKU HIKOJILHUKOB.

Pa3BuTtHe y ywamuxcsi NpPaBUIBHBIX NPEACTABICHUNA O CYIIHOCTH U MPOHCXOXKICHHUH
anreOpanvecknux aOCTpaklMi, COOTHOIIEHHWU pPEaTbHOTO U UACAJIbHOTO, XapaKTepe OTPaKECHUS
MaTeMaTH4eCKON HayKOH SIBICHUI U MPOLIECCOB PEalbHOTO MUPA, MECTE anreOpbl B CUCTEME HAYK U POJTIU
MaTeMaTH4eCKOr0 MOJCIUPOBAHUS B HAyYHOM TO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS Y4YalllUXCsl M KadeCTB MBIIUICHUS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM MH(OPMAIIIOHHOM OOIIECTBE.

TpeOys OT ydamuxcs YMCTBEHHBIX U BOJIEBBIX YCHIJIWM, KOHIICHTPAllMM BHUMAaHUS, aKTHBHOCTHU
pPa3BUTOTO BOOOpaXkeHUs, anreOpa pa3BUBAeT HPABCTBEHHBIE UEPTHI JIMYHOCTH (HACTONYMBOCTH, IETie-
YCTPEMIIEHHOCTh, TBOPYECKYIO aKTUBHOCTh, CaMOCTOSITENIBHOCTh, OTBETCTBEHHOCTh, TPYIOJIIO0OHE,
JTUCHUIUIMHY U KPUTHUYHOCTb MBIIUICHHUS) U YMEHHE apryMEHTHUPOBAHO OTCTAaWBaTh CBOM B3TJISMBI U
yOexIeHUs, a TAaKXkKe CIIOCOOHOCTh MPUHUMATh CAMOCTOSATEIbHBIE PEIICHHSL.

N3ydenue anreOpsbl, GyHKIHI, BEPOSITHOCTH U CTATUCTUKU CYIIECTBEHHO PaCIIUPSET KPYro3op
yUYalIuXCs, 3HAKOMS WX C HUHAYKIMEW W JeAayKuueu, oOoOIIeHHeM M KOHKpEeTH3aluel, aHaau3oM H
CHUHTE30M, Kiaccuukanued © cucTeMaTu3alued, abcTparupoBaHHeM, aHaloruell. AKTHBHOE
WCIOJIb30BaHME 3a7]ad Ha BCEX JTanax y4eOHOro mpollecca pa3BUBAeT TBOPYECKUE CIIOCOOHOCTH
IITKOJIbHUKOB.

N3ydenne anreOpbl MO3BOISET (GOPMHPOBATH YMEHHMSI W HABBIKM YMCTBEHHOTO Tpyda —
TUTAHUPOBAHUE CBOEH pPaOOTHI, MOWCK PAIMOHATBHBIX MyTeld €€ BBIMOTHEHHs, KPUTHUECKas OlleHKa



pe3ynpTaToB. B mporecce usydeHust aareOpbl LIKOJIBHUKH JIOJKHBI HAyYUTbCS H3JlaraTb CBOU MBICIHU
SICHO W MCUEPIIBIBAIOLIE, JTJAKOHUYHO U €MKO, IPHOOPECTH HABBIKM YETKOTO, aKKypaTHOTO U TPAMOTHOTO
BBIIIOJIHEHUS] MATEMATUYECKUX 3aIIUCEH.

Baxwneiimei 3agaueil MIKOJBHOTO Kypca aiareOphl SBISETCS Pa3BUTHE JIOTHYECKOTO MBIIIJICHUS
yuauxca. CaMu 00bEKTbl MaTEMATHUECKUX YMO3AKIIIOUEHUH U IPUHATHIE B ajqreOpe mpaBuiia UX KOH-
CTPYUPOBAHUSA CIOCOOCTBYIOT (DOPMUPOBAHHIO YMEHHMM OOOCHOBBIBATH M JOKA3bIBATh CYXKJCHUS,
IIPUBOJIUTH YETKHUE ONpPEAEICHUS, Pa3BUBAIOT JIOTUYECKYIO MHTYULIMIO, KPATKO M HAIJIAJIHO PACKpbIBAIOT
MEXaHU3M JIOTUYECKUX MOCTPOECHUM U ydaT UX IpUMEHEHHI0. TeMm cambiM aireOpa 3aHMMAET OJHO U3
BEIyIIMX MeCT B (OPMHUPOBAHMHM HAYUYHO-TEOPETHMUECKOIO MBIIIJICHUS IIKOJIBHUKOB. PackpeiBas
BHYTPEHHIOIO TAPMOHHUIO MaTeMaTUKH, (GOpMUPYsST TTOHUMAHHUE KPACOTHI M U3SIIECTBA MAaTEMaTHYECKUX
paccyXJeHui, anredpa BHOCUT 3HAYUTENbHBIN BKJIaJ B 3CTETUYECKOE BOCITUTAHUE YYaIIUXCS.

CerogHsAIHUNM COIMANIbHBIN 3aKa3 3BYUWT: LIKOJIAa JOJDKHA HAYYUTh JETeH CaMOCTOSATENbHO
NoObIBaTh MH(POPMAIMI0 W YMETh €0 IO0Jb30BaThCsl - 3TO HEOTHEMJIEMOE KayecTBO KYJIbTYPHOIO
yenoBeka B Haile BpeMs. Ocolasi 1efb-pa3BUTHE PeUr Ha ypOKax MaTeMaTUKU. YenoBek NOJKEH yMEThb
u3jaratb CBOM MBICIIM YETKO, KPAaTKO, PAcKIIabIBaTh « IO MOJIOYKAM», YMes 3a OIpaHUYEHHOE BpEMs
chopMynupoBaTh TJIABHOE, OTCEYb HecyllecTBeHHoe. [IpuunHa nepBas-3To CHOcoOCTBYET aKTUBHOMY
YCBOGHMIO M3YYEHHOTO MarepHaia (KOHBIOHKTYpHas IeJib), BTOpas - MpUOOpeTaeT HaBBIKM I'PAMOTHOM
MaTeMaTH4eCKO! peuH (TyMaHUTapHas LEb).

IIporpamma HanpaBjeHa Ha (OPMHPOBAHUE JUYHOCTHBIX, METANPEIMETHBIX W TMPEIMETHBIX
pe3ynbTaTOB OCBOSHHUS JAHHOTO TMpeaMeTa. MaTemaTuke MpUHAIICKUT BEAyIIast pojib B hOPMHPOBAHUN
AITOPUTMUYECKOTO MBIIIJICHNS, B BOCIHUTAHUM YMEHHUS JEHCTBOBaTh TO 3aJaHHBIM alTOPUTMaM U
KOHCTPYHpPOBaTh HOBOU. B COOTBETCTBUU C IJIAHUPYEMBIMH JOCTHKEHHUSIMH OOYy4aroIIMMHUCS OCBOEHUS
OCHOBHOM oOpasoBatenbHON mporpaMmbl MBOY «KoTenbHHKOBCKasl IIKOJa» peIIaeT Cleayonme
3a/lauM: OBJIAJIETh CHCTEMOM MaTeMaTWUYeCKUX 3HAHUW U yMEHUH, HEOOXOAMMBIX IJisi MPUMEHEHHS B
MPAKTUYECKON AEATEIbHOCTH, U3YYEHUHU CMEXHBIX AUCLIUIUINH; CIHOCOOCTBOBATh MHTEIIEKTYaIbHOMY
pa3BuTHIO, (POpPMHpPOBATH KauyecTBa JUYHOCTHU, HEOOXOIMMBIX YEIOBEKY JJISi IMOJIHOLEHHON >KU3HHU B
COBpPEMEHHOM o0miecTBe;  (OpMHUPOBATh MpPEICTaBICHUA 00 HUAEIX MU METoJaX MaTeMaTHKH Kak
YHUBEPCAJbHOTO sI3bIKa HAYKM U TEXHUKH, CPEACTBaX MOJEIHPOBAHUS SBJICHUM U IPOIECCOB;
BOCIIUTHIBATh KYJIbTYPY JUYHOCTH, OTHOIIEHHWE K MaTreMaTHKe KakK K YacTh O0O0IleyesoBeYecKon
KYJIBTYpBI, UTpaloIieil 0co0yI0 poiib B OOIIECTBEHHOM Pa3BUTHH.

PaGouas mporpamMma COOTBETCTBYET CTPATETMYECKOW JIMHUU pa3BUTUSA OOIIEro oOpa3oBaHMs B
Poccun u MokeT OBITh IIMPOKO MCIOJIb30BaHa JUIA MPEoaBaHNus MATEMATUKH B IIKOJIE B COOTBETCTBUU
¢ tpedoBanusmu I'OC O0O0.

OO0mas xapakTepucTHKA y4eOHOr0 npeamera

B kypce aireOpbl MOXKHO BBIIEIUTH CJEIYIOUIME OCHOBHBIE COJEP)KATENIbHbIE JIMHHUM:
apu¢meTHKa; anredpa; GyHKUUHU; BEPOATHOCTb M CTaTUCTHKA. Hapsay ¢ 3TUM B coJiep:KaHuE BKIIOUYEHBI
JIBa JOMOJHUTEIBHBIX METOI0JIOTUYECKUX pa3jiesia: JOrMKa U MHOKECTBA; MaTeMaTHKa B UCTOPUYECKOM
Pa3BUTHH, YTO CBSI3aHO C peaju3alnuei 1esedl OOIEenHTEUIEKTyalbHOIO U OOIIEKyIbTYPHOTO Pa3BUTHUS
yuamuxcs. ColepkaHue KakJ0ro U3 9TUX pa3JesioB pa3BOpaunBaAETCS B COAEPKATEIbHO-METOINYECKYIO
JIMHUIO, IPOHU3BIBAIONIYIO0 BCE OCHOBHBIE COoAepKaTenbHble TUHUM. [Ipu 3TOM nepsast imHng — «Jloruka
U MHOXKECTBa» — CIYXHUT LEIU OBIAJACHUSA YyYalllUMHUCA HEKOTOPBIMH DJIEMEHTaMH YHHMBEPCAIBHOIO
MaTeMaTH4YeCKOTo s3blKa, BTOpas — «MareMaTuka B HCTOPUYECKOM pa3BUTHM» — CIOCOOCTBYET
CO3JIaHUIO OOLIEKYIbTYPHOTO, TYMaHUTAPHOTO (poHA
U3Y4EHHUs Kypca.

Copnepxanue JTUHUM «ApUMeTHKa» CIy>KUT 0a30# A JajdbHEHIIEro M3ydyeHHs ydalluMUcCs
MaTeMAaTUKH, CHOCOOCTBYET Pa3BUTUIO WX JIOTHUECKOTO MBIIIJICHHUS, (OPMUPOBAHUIO YMEHUS IMOJIb-
30BaThCsl JNTOPUTMAMHU, a TakXkKe TMPHUOOPETEHHI0 MPAKTUYECKUX HABBIKOB, HEOOXOJWMBIX B
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IIOBCEIHEBHOM KM3HU. Pa3BUTHE MOHATUSA O YUCIIE B OCHOBHOH IIKOJE CBSI3aHO C PALMOHAIBHBIMHU U
UppalMoOHAILHBIMU YKCIIaMU, (JOpMUPOBAaHHEM NEPBUYHBIX MPEACTABICHUN O JCHCTBUTEIILHOM YHCIIE.

Coneprxanue TMHUH «Anredpa» croco0CcTBYeT (OPMHUPOBAHUIO Y YUAIIUXCS MATEMaTHYECKOTO
anmapara JJid peleHus 3a1a4 U3 pa3/ieloB MATEMATHKHU, CMEKHBIX IIPEIMETOB U OKPYKAIOLIEH peallbHO-
cTH. SI3bIK anreOpbl NOMYEPKUBAET 3HAUEHUE MATEMATHKU KaK si3bIKa JUIsl IOCTPOEHUSI MaTEeMAaTUYECKUX
MO/IEJIEH MPOLIECCOB U SIBJICHUIN PEATLHOTO MUpA.

Pa3BuTHe anropuTMHUYECKOro MBILUIEHHS, HEOOXOAMMOIO, B YAaCTHOCTH, JUISI OCBOEHUS Kypca
WHPOPMATUKHA, W OBJAJCHHE HABBIKAMH JCIYKTUBHBIX DPACCYXKICHHH TakkKe SBISIOTCA 3aJadyaMu
n3yueHust anreOpel. [IpeoOpazoBaHre CHUMBOJBHBIX (POPM BHOCUT CHeNU(DUYECKUN BKIAJ B Pa3BHTHE
BOOOpaXCHUSI yYalIUXCs, WX CIOCOOHOCTEH K MaTreMaTH4eCcKOMY TBOpPYECTBY. B OCHOBHOU IIKOJE
MaTepuaj TpyHIupyeTcst BOKPYT palliOHaIbHBIX BBIPAKEHUH.

Copnepxanune paznena «DyHKIUUY» HalLEJEHO Ha TNOJy4YeHHE IIKOJbHUKAMU KOHKPETHBIX
3HaHUW O (YHKIMM KaK Ba)KHEHIIEW MaTeMaTHYeCKOW MOJEIM JUIsl ONMCAHUS M UCCIIEJOBaHMS pa3HO-
oOpa3HbIX mpoueccoB. M3ydeHne 3Toro marepuajna CHOCOOCTBYET Pa3BUTHIO Yy Y4YalIUXCSd YMEHHS
WCIO0JIb30BATh PA3JMYHbIE SI3bIKM MaTEeMaTUKH (CIOBECHBIM, CHUMBOJUYECKHM, rpaguyeckuii), BHOCUT
BKJIaJ B (POpPMUPOBaHKE MPEJICTABICHUI O POJIM MATEMAaTUKU B Pa3BUTUU IUBUIM3ALUH U KYJIBTYPBI.

Paznen «BeposTHOCTh M cTaTHCTUKA» — 00sA3aTeNbHbIH KOMIOHEHT IIKOJIBLHOTO 00pa3oBaHuS,
YCUJIMBAIOIIUN €ro MPUKIAAHOE U MPAKTHYECKOEe 3HAUeHHEe. JTOT MaTepuai He0OX0IuM, Mpexk/ae BCEro,
s (GOpPMUPOBaHUS y yyalluxcsl (PYHKUMOHAIBHOM T'PaMOTHOCTHM — YMEHMsI BOCHPHHHUMATh H
KPUTHYECKH aHAIU3UpPOBaTh HH(OPMAILINIO, TMPEACTAaBICHHYI0 B pa3lu4HbIX (opMax, IOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTHX pealbHBIX 3aBUCUMOCTEH, MPOU3BOJUTH MPOCTEHIINE BEPOSTHOCTHBIE
pacuérel. M3ydyeHne OCHOB KOMOWHATOPUKH TIO3BOJUT Y4alleMyCsi OCYILECTBISATh PacCMOTpPEHHE
cllyyaeB, 1epe0op 1 MOJICUET YUCIia BApUAHTOB, B TOM YKCJIE B TPOCTEUIINX MPUKIAHBIX 3aJadax.

JInuHOCTHBIE, MeTaNlpeAMeTHbIE U NPeIMeTHbIE Pe3yJbTAThl 0CBOEHHS YUeOHOI 0 peaMeTa

Marematnueckoe 00pa3oBaHUE SBIACTCS O00S3aTebHOM W HEOTHEMJIEMOW YacThiO OOIIEero
00pazoBaHMs HA BCEX CTYMNEHSX IIIKOJIBI.
OO0yueHre MaTeMaTHKE B OCHOBHOM IITKOJIC HAIIPABJICHO Ha JOCTIKCHHUE CIEAYIOMINX IEIICH

B HanpaB/ieHU# JJMYHOCTHOTO Pa3BUTHSI:

1) chopMHUpPOBAaHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTh W CIIOCOOHOCTH
00yJaroIIMXCsl K CAaMOPA3BUTHIO U CaMOOOpPa30BaHUIO0 HA OCHOBE MOTHBAIMK K OOYYEHHUIO U TMO3HAHUIO,
BBIOOPY JaybHEHIIEro 00pa3oBaHus Ha 0a3e OPUEHTHPOBKH B MHUpE Mpodeccuit U mpodecCHoHATbHBIX
MPEANOYTEeHUH, 0CO3HAHHOMY MOCTPOSHUIO0 MHAMBUIYaJbHOM 00pa3oBaTeIbHOW TPACKTOPUHU C Y4ETOM
YCTOMYMBBIX MO3HABATEIHLHBIX HHTEPECOB;
2)chopMUPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKH;
3)chopMHUpOBAaHHOCT, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOLIEHUHM U COTPYIHUYECTBE CO
CBEpPCTHHUKAMH, CTapIIMMU W MIAIIINMH, B 00pa30oBaTelbHOM, OOIIECTBEHHO TOJE3HOW, y4eOHO-
HCCIIEeIOBATENIbCKON, TBOPUECKON U IPYTUX BUIAX JESATEIHHOCTH;
4)ymeHue siCHO, TOYHO, TPAMOTHO H3JIaraTh CBOU MBICIH B YCTHOUM M MUCbMEHHOM peuu, MTOHUMATh CMBICI
MOCTABJICHHOM 3a/1a4M, BHICTPAUBATh apTyMEHTAIUIO, TPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI;
5)npencTaBieHre O MaTeMaTUYeCKOW Hayke Kak cdepe demoBe4YeCKOW MesTeNbHOCTH, 00 sTamax eé
pa3BUTHS, O €€ 3HAYUMOCTH JJIsl Pa3BUTHUS [TUBUIIH3AIINH;
6)KpUTUYHOCTH MBIIIUICHUS, YMEHUE PACIIO3HABAThH JIOTMUECKH HEKOPPEKTHBIE BBHICKA3bIBAHUS, OTINYATH
TUNOTE3y OT (haKTa;
7)KpeaTUBHOCTh MBIILICHNS, HHUIIUATUBA, HAXOYMBOCTh, aKTUBHOCTh MPH PEIICHUU alreOpanvecKux
3a71a4;
8)yMeHHe KOHTPOIUPOBATH MPOIIECC U Pe3yNIbTaT y4eOHONH MaTeMaTHUYeCKON AeITeIbHOCTH;
9)crocoOHOCTh K AMOIMOHATHHOMY BOCHIPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3a/ad, pEIICHUI,
pacCyKICHUH.



B mMeTanpeaMeTHOM HanpaBJIeHUM:

l)ymeHre caMOCTOSATENbHO IUIAHUPOBAaTh ajbTEPHATUBHBIE IYyTH JOCTH)KEHUS Ii€JIel, OCO3HAHHO
BbIOMpaTh Hanbosee 3(PPEeKTUBHBIE CIIOCOOBI PEIICHUs YUeOHBIX U TTO3HABATENIbHBIX 3a/1a4;
2)yMeHHE OCYLIECTBIISATH KOHTPOJb 10 PE3YJIbTaTy M MO CIocOOy IEHCTBHS HAa YPOBHE MPOU3BOIBHOTO
BHUMAaHHS U BHOCUTHh HEOOXOMMbIE KOPPEKTHBBI;
3)yMeHHue a/leKBaTHO OICHWBATH IMPABUIBHOCTh MJIM OMIMOOYHOCTH BBINIOJHEHUS y4eOHOW 3amaud, eé
00BEKTHBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€ PeIICHUS;
4)oco3HaHHOE BIIAJICHUE JIOTUYECKUMHU JACHCTBHUSMHU OTIPE/ICICHUsI IOHATHI, 0000IIeHNs, YCTaHOBICHUS
aHAJIOTHH, KJIacCU(PHUKAIMM HAa OCHOBE CaMOCTOSTEIBHOTO BBIOOpAa OCHOBAaHMH W KpPUTEPHEB,
YCTaHOBJIEHUS POJOBUIOBBIX CBSI3€H;
S)ymMeHHe ycTaHaBIMBaThb MPUYMHHO-CIICJICTBEHHBIE CBSI3U; CTPOUTH JIOTHYECKOE pacCyXJeHHE,
YMO3aKJI04eHne (MHAYKTUBHOE, IeYKTUBHOE U 110 aHAJIOTUH) U BBIBO/IBI;
6)yMeHue co03/1aBaTh, NMPUMEHITh M TMPE0OpPa30BHIBATh 3HAKOBO-CHUMBOJIMUECKHE CPEICTBA, MOJCITU U
CXEMBI JUIsl pelieHus yueOHBIX U M03HABaTEIbHBIX 33/1a4;
7)yMeHHE OpraHU30BBIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JAEATEIbHOCTb C YUHUTEIEM H
CBEPCTHHUKAMM: ONPENENITh LEIH, pacnpeaeneHue pyHKIUNA U posiell Y4aCTHUKOB, B3aMMOJICHCTBUE U
obmue cmocoObl padoThl, yMeHHE paboTaTh B TpYIIE: HAXOJUTh OOIIee pEIICHHEe W pasperniaTh
KOH(IMKTHI HA OCHOBE COTJIaCOBAHUS MO3ULIUI M yu€Ta HHTEPECOB; CIylIaTh NapTHEPa; popMyIHpOBaTh,
apryMEeHTHPOBaTh U OTCTauBaTh CBOE MHEHUE;
8)chopmupoBaHHOCTH yueOHOUM M OOMIETIONB30BATENECKON KOMIIETEHTHOCTH B OOJIACTH HCIIOIB30BAHUS
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (MKT-komneTenTHOCTH);
9)niepBoHayaNbHbIE MPEJICTABICHUS 00 UAEIX U O METOJaX MaTeMaTUKH Kak 00 YHHBEpPCAIbHOM SI3bIKE
HayK{ U TEXHUKH, O CPEJCTBE MOJICIMPOBAHUS SIBICHUH U IPOLIECCOB;

10)ymeHue BUAETh MaTEMaTHYECKyI0 3aJadyy B KOHTEKCT€ IIPOOJIEMHOW CHTyalluu B JAPYTHUX
IUCLUIUIMHAX, B OKPYXKAIOLIEH KU3HU;

11) ymeHue HaxXoOUTh B pa3IMUYHBIX HCTOYHUKAX HHQPOpPMAIMIO, HEOOXOAUMYIO JUIsl pEIIEeHUs
MaTeMaTU4eCKUX MpoOIeM, U NPEACTaBIATh €€ B MOHATHOM (hopMme; MPUHUMATh PELIEHHE B YCIOBUSAX
HETIOJHOW U M30BITOYHOM, TOUHOUW M BEPOSATHOCTHON MH(MOPMAIIHH;

12)ymeHre NOHUMAaTh M HCHOJIb30BATh MATEMATUYECKUE CPEICTBA HAIIAAHOCTH (PUCYHKH, YEPTEXH,
CXEMBI U JIp.) sl UIUTIOCTPALlu, UHTEpIpETaly, apryMEeHTalIH;

13)ymeHue BbLABUraTh TMIIOTE3bl NPU PELICHUH YYEOHBIX 33aJa4 W IOHHMMaThb HEOOXOAMMOCTb HX
IIPOBEPKH;

14)ymeHue NpUMEHATb HMHIYKTUBHBIE U JIEAYKTHUBHBIE CIIOCOOBI PACCYyKJIEHHH, BHUIECTh pPa3JIMYHbIC
CTpaTeruy peleHus 3a1ay;

15)noHrMaHue CyIHOCTH aJrOPUTMHUYECKUX IMPEANHCaHUN M yMEHHUE JEeHCTBOBATh B COOTBETCTBHM C
IIPEUI0KEHHBIM aJITOPUTMOM;

16)ymMeHne caMOCTOATENbHO CTaBUTh 1I€NIM, BBIOMpATh M CO3JaBaTh aJrOPUTMBI JJIS PEUICHUS Y4eOHBIX
MaTeMaTHYECKUX Mpoodiiem;

17)ymeHne IUIaHUPOBaTh M OCYILECTBJIATH JESATEIbHOCTb, HAIIPABICHHYI0 Ha pelleHue 3ajad
HCCIIEI0BATENILCKOTO XapakTepa.

B npeaMeTHOM HanpaB/IeHUH:

l)ymenne paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpHUpOBaHHUE, W3BJICUYEHUE HE0O0X0IUMOMH
uHpOpMalMK), TOYHO U TPaMOTHO BBIpaXKaTb CBOM MBICIM B YCTHOM M NMUCBMEHHOW peyH, MPUMEHSSA
MaTeMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, HCIIOJIb30BaTh PA3JIMYHBIE SI3bIKM MaTeMaTHKH (CIIOBEC-
HBI, CHMBOJIMYECKUH, Trpaduyeckuil), OOOCHOBBIBATH CYXKIECHHUS, MPOBOJUTH KiaccU(UKaIuIO,
JI0Ka3bIBaTh MaTEMaTUYECKUE YTBEPKICHNUS;
2)BnasieHue 6a30BbIM MOHATUIHBIM aNapaToM: UMETh MPECTaBIEHHE O YUCIIe, BIAJICHUE CUMBOJIBHBIM
A3BIKOM ~ anreOpbl, 3HAHME OIIEMEHTAPHbIX (YHKIMOHAJBHBIX 3aBUCHUMOCTEH, (opMHpOBaHUE
MPEJCTAaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEabHOM MHUPE U O pa3IMYHbIX CIIOCO0aX UX U3-
y4eHHs, 00 0COOEHHOCTSIX BBIBOIOB M IIPOTHO30B, HOCAIIMX BEPOSITHOCTHBINA XapaKTep;



3)yMeHue BBIMOJIHATH are0pandeckue mpeoodpa3oBaHus PAllHOHAIBHBIX BEIPOKEHUH, TPUMEHATh UX JUIS
perieHus yueOHbIX MaTeMaTHUECKUX 3aa4 M 3a/1a4, BO3HUKAIOIIUX B CMEKHBIX YUCOHBIX IPEaMeTax;
4)yMeHHE TMOJB30BAaTbCS MAaTEMaTHYECKUMH (GOPMYJIaMH U CaMOCTOSITENIbHO COCTaBISATH (HOPMYIIbI
3aBHCHUMOCTEH MEX/1y BeIMYMHAMH HA OCHOBE 0OOOIIEHHSI YaCTHBIX CIIy4aeB U IKCIIEPHUMEHTA;

S)ymeHue pelath JIMHEHHbIE U KBaJpaTHbIE YPaBHEHUS U HEPABEHCTBA, a TAaKXKE€ NMPUBOJAUMBIE K HUM
YpaBHEHHUs, HEPABEHCTBA, CUCTEMbl; IPUMEHATh TIpaduyecKkue MpeACTaBICHUs i1 peUleHus |
HCCIIEA0BaHUs YPAaBHEHUM, HEPABEHCTB, CUCTEM; IIPUMEHSATD ITOJIY4CHHbIE YMEHUS JUIs PELICHHUs 3aa4 U3
MAaTE€MAaTHKHU, CMEXHBIX IIPEMETOB, IPAKTHKH;

6)oBiazieHne CUCTEMOU (YHKIMOHAIBHBIX TOHATHHA, (YHKIIMOHATBHBIM S36IKOM M CHMBOJIMKOH, yMEHUE
crpouth Trpaduku (yHKIMHA, OMHMCHIBATh MX CBOWCTBA, HCIIOJIB30BATh (YHKIIMOHAIBHO-TpadUIeCKue
MIPEACTABJICHUS JJI ONMCAHUS U aHAJIN3a MATEMaTHYECKUX 3a/1a4 U PEAIbHBIX 3aBUCUMOCTEN;
7)oBnasieHue OCHOBHBIMHU CIOCOOAMHU MpPEACTABIEHUS M aHaIM3a CTATUCTUYECKUX MJAHHBIX; YMEHHE
pelaTh 3a/1a4i Ha HaX0K/IEHHUE YaCTOThl U BEPOSTHOCTHU CIIy4allHbIX COOBITHIA;

8)yMeHHEe NMPUMEHSATh U3YUYEHHBIE MOHSTUS, PE3yJIbTaThl U METO/bl MPU PEIICHUU 3a/1ad U3 Pa3IUYHbIX
pa3zenoB Kypca, B TOM YHCJE 3a/1a4, HE CBOJAIIMXCSA K HENOCPEICTBEHHOMY IPUMEHEHHMIO M3BECTHBIX
AITOPUTMOB.

ININTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA AJITEBPBI 7-9 KIIACCA

VYyenuk Hayuutcs B 7-9 kiaccax (1s1 MCTIOJIB30BAHUS B MIOBCETHEBHOW KU3HHU U 00CCTICUCHHS

BO3MOYHOCTH YCHEIIHOTO MPOJ0KEeHUs: 00pa3oBaHus Ha 0a30BOM YPOBHE)
JJIeMeHTbI TEOPHHU MHOKECTB M MAaTEeMATH4Y€eCKOM JIOTUKH

e  OmepupoBaTh Ha 6a30BOM ypOBHE® MOHATHAMH: MHOKECTBO, HJIEMEHT MHOKECTBA,
MOJIMHOKECTBO, TPUHAIC)KHOCTH;

®  33/1aBaTh MHOXKECTBA MEPEUUCICHUEM UX AJIIEMEHTOB;

® HaxOJUTh MepecedcHue, 00beAMHEHUE, TTOIMHOKECTBO B MPOCTEHIIINX CUTYAITHX;

e ONEepUpOBaTh Ha 0A30BOM YPOBHE MOHATHUSAMH: OTNIPEIeIieHne, aKCHOMa, TeopemMa,
JI0Ka3aTeIbCTBO;

® [IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI JJIsl TOATBEPKHEHUSI CBOUX BBICKA3bIBAHUM.
B noBceHeBHOM KM3HN U NPU U3YyYE€HUM APYTUX MPeAMETOB:

®  HCIOJIb30BaTh I'papuueckoe MpeACTaBICHIUE MHOXKECTB JIJIsl OTIMCAHUs PEAIbHBIX MPOIECCOB
U SIBJICHUM, TTPU PEIICHUH 3a/1a4 APYTUX y4€OHBIX MPEIMETOB.
Yucaa

e  OnepupoBarh Ha 0a30BOM YPOBHE MOHATHUSMH: HATYPAIBHOE YUCJIO, 11€JI0€ YUCIIO,
0OBIKHOBEHHAS AP0Ob, NeCATUYHAS IPOOb, CMEIIaHHas APOOb, pallMOHAIBHOE YHCIIO0, apU(METHYECKUN
KBaJIpaTHbIA KOPEHbD;

®  HCIOJIb30BAaTh CBOMCTBA YKMCEN U MpaBUja JCHCTBUI MIPU BBITIOJIHECHUU BBIYUCIICHUM;

®  HCIOJIb30BaTh MPU3HAKHU JEIUMOCTU Ha 2, 5, 3, 9, 10 pu BBINIOJTHEHUH BBIYUCICHUN U
pELICHUH HECTIOXKHBIX 3a/ady;

®  BBINOJHATh OKPYIJIEHUE PALIMOHAIIBHBIX YMCET B COOTBETCTBUU C MPABUIIAMU;

®  OILICHMBATh 3HAYEHHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO 1EJIOr0 YUCIa;

®  pacro3HaBaTh PalMOHAJIbHBIE U UPPALMOHAIbHBIC YUCIIA;

®  CpaBHMBATh YHUCIA.
B noBcegHeBHOI KU3HM U TP M3YyYEHHUU JAPYTUX PeAMETOB:

®  OILICHMBATh PE3YJbTAThl BEIYMCICHUN MIPU PELICHUN MPAKTUUECKHUX 3a/1a4;

®  BBINOJHATH CPABHEHUE YUCEN B PEATIbHBIX CUTYAIUsX;

®  COCTaBJISITh YACIOBBIE BBIPAXKEHUS MIPU PEILICHNU MTPAKTUUYECKUX 3a]a4 U 33a]a4 U3 JPYTrux
y4eOHBIX MPEAMETOB.

13,I[CCL " [aJie€ — paclio3HaBaTbhb KOHKPECTHBIC ITPUMEPhbI 06HII/IX IIOHSATHH I10 XAPAKTCPHBIM IMMPU3HAKAM, BBIIIOJIHATH ,Z[eﬁCTBPIH B
COOTBCTCTBHU C OIIPCACIICHUCM U HpOCTeﬁIHHMH CBOMCTBaMU HOHﬂTHﬁ, KOHKPECTU3UPOBATH IPUMEPAMHU O6IIII/I€ IIOHATHS.



ToxnecTBeHHbIE IPe0OPa30BaAHUA

e  BbIIonHATH HECII0XKHbBIE IPE0OPa30BaHUS /1711 BBIUMCIICHUS 3HAUYEHUM YMCIIOBBIX BBIPAKEHUH,
COJIEpKalIUX CTEIEHH C HaTYpaJIbHBIM I10Ka3aTeeM, CTEIIEHU C LIEJIbIM OTPULIATEIbHBIM [IOKA3aTENIEM;

®  BBIIIOJIHATH HECIIOKHBIE MPE0Opa30oBaHUsl LIEIbIX BBIPAXKEHUN: PACKPBIBATh CKOOKH,
IIPUBOJIUTH MIOJJOOHBIE CIaraeMsie;

®  JCIOJB30BaTh POPMYIIBI COKPAIICHHOTO YMHOXKEHUS (KBaIpaT CyMMBI, KBaJpaT Pa3HOCTH,
Pa3HOCTh KBAJPATOB) JUIsl YIPOILEHUS BRIUMCICHUN 3HAUCHUI BBIPAXKEHUN;

®  BBIIIOJIHATH HECIIOKHBIE TPE0Opa3oBaHUsl IPOOHO-TMHENHBIX BHIPAKEHUHN U BHIPAKEHUH C
KBaJPaTHBIMUA KOPHSMU.

B noBceaHeBHOI :KU3HM U TPU U3YYEHUU JAPYTUX PeAMETOB:

® [IOHMMAaTh CMBICJI 3alUCH YHCIIA B CTAHJITAPTHOM BHJIE;

e  omnepupoBaTh Ha Ga30BOM YPOBHE MOHATUEM «CTaHIAPTHAs 3aIllUCh YHCIIa.
YpaBHeHus1 1 HePaBEeHCTBA

e  OnepupoBaTh Ha 0a30BOM YpOBHE MOHITUSIMHU: PAaBEHCTBO, YHCIOBOE PABEHCTBO, YPABHEHHE,
KOPEHb YPaBHEHHUSI, pELLIEHUE YPABHEHMSI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIICHHE HEPABEHCTBA;
MIPOBEPSATH CIPABEIMBOCTDH YHCJIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JTMHEeWHbIE HEPAaBEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOASAIIUECS K JIMHEHHBIM;
pelIaTh CUCTEMbI HECIIOKHBIX TUHEHHBIX YpaBHEHUN, HEPABEHCTB;

MIPOBEPSATH, SIBJSETCS JIU TaHHOE YHCIIO PElIeHHEM ypaBHEHUS (HEpaBEHCTBA);
pelath KBajpaTHble ypaBHEHUS 10 (popmylie KOpHEH KBaJpaTHOTO YpaBHEHUS;

e  n300paXkaTh peUIeHHUsI HEPABEHCTB U UX CHCTEM Ha YUCIIOBO MPSAMOil.

B noBcegHeBHOI KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

®  COCTaBIJISTH U pelIaTh JIMHEHHbIE ypaBHEHUS MPU PELICHUH 33124, BO3HUKAIOUINX B JPYTUX
y4eOHBIX MpeIMeTax.
D yHKUUHA

e Haxoauts 3HaueHne QYHKIUH 110 3aJaHHOMY 3HAUEHUIO apTyMEHTa;

®  HaxoJUTh 3HAYCHHE apTyMEHTa M0 3a/laHHOMY 3HAYEHUIO (YHKLHU B HECIOXKHBIX CUTYaLIUAX;

®  ONpEeNeNsITh MOJIOKEHHE TOUKHU 0 €€ KOOpAUHATaM, KOOPAMHATHI TOUKH I10 €€ MOJI0KEHHUIO
Ha KOOPJMHATHOM MJIOCKOCTH;

e 110 rpaduKy HaXOIUTh 00JIACTh OMpEeNICHUs, MHOXKECTBO 3HAYCHUH, HyIU (YHKINH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pPACTaHUS U YObIBaHMsI, HAUOOJbIIIEEe U HAMMEHbIIEee
3HaueHUs QYHKIINU;

®  CTpOUTh I'paduK TMHEHHON PYHKIINH;

®  [POBEPATH, ABJSAETCS JIU JaHHBIN rpaduk rpadukoM 3aJaHHON GYHKIUU (JTMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLUUOHATILHOCTH);

e  ompenensaTh NPUOIMKEHHBIE 3HAUEHUSI KOOPIAMHAT TOUKU MepecedeHus rpadukoB GyHKIIHIA,

e omepupoBaTh Ha 6GA30BOM YPOBHE MOHATUSMU: TIOCIEIOBATEIBHOCTD, apupMeTHUeCKas
MIPOrpeccusi, TeOMETPUUYECKasi IPOTPECCHS;

e  pewlaTh 33Jja4d HAa IPOTPECCUH, B KOTOPHIX OTBET MOXKET OBbITh MOJY4YEH HEMOCPEICTBEHHBIM
noacu€ToM 06e3 mpuMeHeHus: GopMyi.

B noBcegHeBHOI KU3HM U TP M3YyYEHHUU JAPYTUX PeAMETOB:

®  WCIIOJIb30BaTh rpapuKH peabHBIX MPOIIECCOB U 3aBUCUMOCTEH JIJIs ONIpeieNIeHUs] UX CBOMCTB
(HanOobIIue U HAUMEHBIIINE 3HAYEHUS, IPOMEKYTKH BO3pacTaHUs M yObIBaHUS, 00IacTH
MOJIOKUTETBHBIX U OTPUIIATENIbHBIX 3HAYEHUH U T.IL.);

®  WCIIOJIb30BaTh CBOMCTBA IMHEHHON (DYHKIIMH U €€ TpaduK NP PEIICHUH 33a1a9 U3 IPYTUX
y4eOHBIX PEIMETOB.

CraTncTHKa M TeOpHUsi BEePOSITHOCTEH

e lImeTh npeAcTaBieHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CIIy4alfHOTO

COOBITHSI, KOMOMHATOPHBIX 33]/la4aXx;



e  pemark IpocTeiine KOMOMHATOPHBIE 3a/1a4l METOA0M IPSIMOI0 U OPTaHU30BAHHOTO
nepebopa;
®  TPEACTaBIATH JaHHBIC B BUJAE TaONHII, IUarpamMmm, rpauKos;
e  uyuTaTh MH(OPMAIMIO, IPEACTABICHHYIO B BUJIE TaOIHIIBI, TUarpaMMBl, Tpaduka;
®  OmIpeneNniaTh OCHOBHBIE CTATHCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;
®  OIICHUBATh BEPOSTHOCTH COOBITHS B POCTEHIINX CITydasx;
®  UMETh IIPEJCTABJICHUE O POJIM 3aKOHA OOJIBLINX YHCET B MACCOBBIX SBJICHUSX.
B noBceqHeBHO¥ KM3HM ¥ IPU U3YYE€HHUH IPYIUX MPeAMEeTOB:
®  OIICHUBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Iepedopa;
®  UMETh IPEJCTABJICHUE O POJIM MPAKTUUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUM;
® CpaBHUBATh OCHOBHbBIE CTATUCTUYECKUE XaPAKTEPUCTUKH, ITOJyYEHHBIE B ITPOLIECCE PELICHUS
MIPUKIIAIHOM 3a/1a4M, U3Yy4E€HUS PEaIbHOTO SIBJICHMS;
®  OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHUI U SBIICHUN B HECTIOKHBIX CUTYAIUAX.
TekcToBble 3a1a4Un
e PemaTh HecOXKHBIE CIOKETHBIE 33/1a4l Pa3HbIX THIIOB Ha Bce apu(MeTHYecKue 1eHCTBUS;
®  CTPOUTH MOJIEJh YCIIOBUSA 33a/1au (B BUJIE TaOJIMILIbI, CXeMbl, PUCYHKA UJIU YPaBHEHUS), B
KOTOPOil TaHbl 3HAYEHUS ABYX U3 TPEX B3aMOCBSI3aHHBIX BEJIMYMH, C II€JIbIO MOMCKA PEUICHHS 3a/1a4H;
®  OCYHIECTBJIATH CIIOCOO MOMCKA PELIeHUs 3a7jaud, B KOTOPOM PacCyKJIEHHE CTPOUTCS OT
yCIIOBHUS K TpeOOBAHUIO WM OT TPEOOBaHUS K YCIOBHIO;
®  COCTaBJISATH IUJIaH PEIIEeHUs 3aauu;
®  BBIJICIAATH ITAIBI PEIICHUS 3a1a4H;
®  UHTEPNPETHPOBATH BBIYMCIUTEIbHBIC PE3yIbTAThl B 33Jjaue, UCCIIE0BATh IOJyYEHHOE
peleHue 3a/1a4u;
®  3HATh pa3IUyHMe CKOPOCTEH 00bEKTa B CTOSIYEH BOJE, IPOTUB TEYEHUS U 110 TEUCHUIO PEKH;
e  peulaTh 33Ja4d Ha HAXOKJECHUE YaCTH YMCiIa U YUCIIA TI0 €0 YacTH;
e  pemlaTh 3aJa4yl pPa3HbIX TUIOB (Ha padoTy, HA MOKYIIKH, HA JBUKEHUE), CBA3BIBAIOIIUX TPU
BEJIMYUHBI, BBIACIATH 3TH BEJIMUUHBI U OTHOILIEHHS MEXly HUMH;
®  HaXOJUTh MPOLEHT OT YMCJIA, YUCIIO IO IPOLEHTY OT HEro, HaXOAUTh MPOLIEHTHOE CHU)KEHUE
WIH IIPOLIEHTHOE TOBBIILIEHNE BEIUYUHBI;
®  peulaTh HECJIOXKHbIE JIOTHYECKUE 3314l METOJIOM PacCyKICHUH.
B noBceqHeBHON KM3HHM M NIPU U3YYE€HHUH JPYIUX NPeAMETOB:
®  BBIIBUTATh TUIIOTE3bl O BOBMOKHBIX MPEIEIbHBIX 3HAUCHUSIX MCKOMBIX B 3aJ1a4e BEJIMYNH
(menaTh MPUKUIIKY).
Hcropust maTeMaTuKu
e  OnwuceIBaTh OTJENIbHBIE BBIJIAIOIINECS Pe3yIbTAThl, IOJYYEHHBIE B X0A€ PA3BUTHUSA
MaTeMAaTUKU KaK HayKH;
®  3HATh IPUMEPBI MATEMAaTHUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOH U
BCEMHUPHOM UCTOpUEH;
® TIOHUMMaTh POJIb MaTEMAaTUKU B pa3BuTUM Poccun.
Metoabl MATEMATHUKH
e  BpiOupaTh NoAXOAMMNA N3YYEHHBIH METO IS PELICHUH U3yYEHHBIX TUIIOB
MaTeMaTUYECKUX 3a/]1ay;
e [IpuBOANTH MpUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEN B OKpYKatoLIeit
JEeWCTBUTENBHOCTH U TPOU3BEACHUAX UCKYCCTBA.
PannonajbHble yncia.
BbImycKHUK Hay4uTCS:
1) TlonmMaTh 0OCOOCHHOCTH JIECATUYHON CHCTEMBI CUMCIICHUS;
2) Bnagers MOHATUSMH, CBSI3AHHBIMU C JICIMMOCTBIO HATYpPaJIbHBIX YUCEI;
3) BeIpaxkarp uncia B SKBUBAICHTHBIX (hOpMax, BBIOMpasi HAHOOJIee IOIXOISIIYIO B 3aBUCHMOCTH OT
KOHKPETHOM CUTYyalluu;
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4) CpaBHUBATbh U YIIOPSJOYHBATh PAIMOHAIBHBIC YHCIIA;

5) BbINOJHSITH BEIUKUCIICHHS C PALIMOHATBHBIME YHCIaAMHU, COYETasi YCTHBIC U TMCbMEHHbBIC TIPUEMBbI
BBIYUCIICHUH, IPUMEHEHHUE KAJIbKYJIATOPA;

6) Hcnosbp30BaTh MOHSATHS M YMEHHUS, CBSI3aHHBIC C TPOTIOPIIMOHATIBHOCTBIO BEJIMUUH, IPOIICHTAMH B
XO0JI€ PEIICHHS] MaTEMAaTUYECKUX 3a]]a4 U3 CMEKHBIX ITPEIMETOB, BHIIIOIHATH HECIOKHBIE
MPAKTUYECKHUE PACUETHI.

HeiicTBUTEIbHBIC YHCJIA.
BrinyckHUK HAayduTCS:
1) Hcmonb30BaTh HaAYaIbHBIC MPEICTABICHUS O MHOKECTBE JICHCTBUTEIBHBIX YHCEIT;
2) BnageTh MOHATHEM KBaIPaTHOTO KOPHS, IPUMEHATH €r0 B BBIYUCICHHSX.
BBIMyCKHUK TOJIyYUT BO3MOYKHOCTb:
3) Pa3BuTh mpeaCTaBICHHUE O YHCIIE U YUCIOBBIX CUCTEMaX OT HATYPaJIbHBIX J0 JACHCTBUTEIbHBIX
YHUCEIT; O POJIM BBIUUCICHUH B YEJIOBEYECKOUN MPAKTUKE;
4) Pa3BuTh U YrayOUTh 3HAHUS O ACCATHUHON 3aIMUCH JCHCTBUTEIBHBIX YKCEN (IEPUOTUIESCKUE U
HETIePUOINIECKUE APOOH).
HN3mepenus, npudInKeHusi, OLEHKH
BrimyckHUK HAayduTCS:

1) Hcnoan30BaTh B X0JI€ PEIICHUS 3a/1a4 SJIEMEHTAPHBIE TPEICTABICHHUS, CBSI3aHHBIE C

MPUOJIMKEHHBIMU 3HAYCHUSIMH BEJTHYHH.
BBIMTYCKHUK TTOJTy9UT BO3MOYKHOCTb:

2) TloHSTB, YTO YKCIOBBIC JAHHBIC, KOTOPhIE UCIIOIB3YIOTCS IS XapaKTEPUCTHKH 00BEKTOB
OKPYXKAIOIIEr0 MUPA, SBJISTFOTCSI TPEUMYIIIECTBEHHO MTPUOJIMKEHHBIMH, YTO TIO 3aITUCH
MpUOIMKEHHBIX 3HAYEHUH, colepKaluxcs B UHOOPMAIIMOHHBIX HCTOYHUKAX, MOYKHO CYJIUTh O
MOTPEIIHOCTH MPUOTMKECHHUS,

3) TloHATP, YTO HMOTPEUIHOCTh PE3yIbTaTa BEIYMCICHHH JODKHBI OBITh COM3MEpUMa C
MOTPEIIHOCTHIO UCXOAHBIX JAHHBIX.

Anredpanyeckue BbIpasKeHU s
BoimyckHUK Hay4YUTCS:
1) BnameTh MOHATHAMH "TOXAECTBO", "TOXKIECTBECHHOE ITpeoOpa3oBanue", penarh 3a1a4m,
cojiepskaiue OyKBeHHbIE JaHHbIE, paboTaTh ¢ GopMyIamu;
2) BBIMOJHSITH MPEOOPa30BaHKUE BHIPAKECHUH, COACPIKAIIUX CTEIICHH C [EIBIMH MTOKA3aTSIIAMH U
KBaJIpaTHbIE KOPHH;
3) BBINOJHATH TOXKICCTBEHHBIC MPEOOPA30BAHNUS PAIIMOHATBLHBIX BBIPAKCHUH HA OCHOBE MTPABHUII
JNeMCTBUI HaJl MHOTOWICHAMH U allreOpandeckuMu Jpo0siMu;
4) BBIMOJHATH PA3JI0KEHHE MHOTOWICHOB Ha MHOYKUTEJIH.
BbIyCKHHUK TOTyYUT BO3MOKHOCTD:
5) HaydUTHCS BBIMOJIHATH MHOTOIIATOBBIC MPEOOPA30BAHUS PAIIMOHATBHBIX BEIPAKEHHMN, TPUMEHSIS
MIMPOKUH HAOOP CIIOCOOOB M MPUEMOB;
6) NPUMEHATH TOXICCTBEHHBIC IIPEOOPa30BaHsI /ISl PEIICHHUS 3a/1au M3 Pa3IMYHBIX Pa3/IelioB Kypca.
YpaBHennus
BbInyCKHUK HAy4nTHCS:
1) pemaTh OCHOBHBIEC BU/IbI PAI[HOHATBHBIX YPABHEHHUH C OJJHOM MEPEMEHHOM, CHCTEMBI IBYX
YpaBHEHUH C ABYMsI IEPEMEHHBIMH;
2) TOHUMATh YpaBHEHHE KaK BaKHEHIITYIO MATEMATHUYCCKYIO MOJIEIb JIJIsl OTIMCAHUS ¥ U3yICHHSI
pa3zHoO00pa3HBIX pealbHBIX CUTYAlLlU, pelIaTh TEKCTOBBIE 3a/1a4H anreOpaniecKiuM METOI0M;
3) npuMeHsTh rpadHuecKre MPEACTABICHHUS I HCCIIEeA0BAHMS YPaBHEHHH, HCCIICIOBAHUS U
pelIeHusi CUCTEM YPABHEHUI C IBYMs IEPEMEHHBIMH.
BBINyCKHUK MOJIYYUT BO3MOKHOCTb:
4) oBnaNeTh CHEIUATHLHBIMHU MPUEMaMU PEIICHHUS YPAaBHEHHUH U CUCTEM YPaBHEHHIA; YBEPCHHO
MIPUMEHSTH almapar ypaBHEHUH IS pelIeHus] pa3HOOOpa3HbIX 3a7]au U3 MaTEMAaTHKHU, CMEKHBIX
MPEAMETOB, MPAKTUKY;
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5) mnpumeHsTh rpaduUecKue MpeacTaBICHHs ISl HCCIISIOBAHUS YPaBHCHUI, CHCTEM ypaBHEHHI,
coziepKamux OyKBeHHbIE KOI()(DUITMCHTHI.

HepaBencrBa

BeinyckHUK Hay4duTes:

1) moHMMaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIC C OTHOLIICHUEM HEPaBEHCTBA, CBOICTBA
YHCIIOBBIX HEPABEHCTB;

2) peluiaTh JUHEHHBIC HEPABCHCTBA C OJIHOW MIEPEMEHHOM U UX CHCTEMBI; pellaTh KBaJIPaTHBIC
HEPaBEHCTBA C OMOPOM Ha IpaPUUECKUE TTPEICTABIICHNUS,

3) IpPUMEHATH anmapar HepaBeHCTBA ISl PELICHHUS 3aa4 X Pa3JIMUHBIX PAa3JIesIOB Kypca.

BbInyCKHUK TOJTyYUT BO3MOKHOCTD:

4) 0CBOUTH pa3HOOOpPa3HbIC MPHUEMBI JOKA3aTEIbCTBA HEPABCHCTB; YBEPCHHO MTPUMEHSTH arnapar
HEPaBEHCTB JIJIs PEIICHUs pa3HOOOpa3HBIX MAaTEMaTHUECKUX 3aa4, 3a7a4 U3 CMEXHbBIX
MPEIMETOB U NMPAKTUKH;

5) npuMeHsATh rpadruecKue MPEICTaBICHUS I HCCIICA0BAaHNS HEPABEHCTB, CUCTEM HEPABEHCTB,
coJiepKalux OyKBeHHbIE KOAPPUIIUECHTHI.

OcHoBHbBIE NOHATHSA. UK c/10BbIEe PYHKIIUH

BoeInyckHUK Hay4IUTCS:

1) moHMMATh M UCTIOJIL30BATh (PYHKIIMOHATIBHBIC TIOHSATHS, S3bIK (TEPMHUHBI, CHMBOJIMYECKHUE
0003HaYCHHS);

2) CTpOUTh rpaUKU IEMEHTAPHBIX (PYHKIINH, UCCISIOBATH CBOMCTBA YHCIIOBBIX (QYHKIIMN Ha
OCHOBE M3YyUEHUS MOBEICHUS UX IPaPUKOB;

3) moHUMAaTh PYHKIUIO KaK BAKHEHIIIYI0O MATEMATHIECKYIO MOJICITb ISl OMTUCAHUSI ITPOIIECCOB
SIBIICHUHM OKPY>KAIOLIEr0 MUPA, IPUMEHATh (QYHKIIMOHAIBHBIN SI3bIK 7151 OTUCAHUS U
WCCIIEIOBAHUS 3aBUCUMOCTEN MeX 1y PU3NUECKUMU BEIMYUHAMM;

BBINMyCKHHUK OJIyYUT BO3MOKHOCTB:

4) MpOBOAWTH MCCIICIOBAHUS, CBSI3aHHBIC C U3yYECHUEM CBOUCTB (DYHKITHH, B TOM YHCIIE C
MCII0JIb30BAHNEM KOMIIBIOTEPA; HA OCHOBE TPaUKOB U3YUEHHBIX (PYHKIIHI CTOUTH OOJIee CIOKHBIE
rpaduku (KyCOYHO-3aJaHHbBIC, C "BHIKOJIOTHIMU' TOUKAMH | T. I1.);

5) ucnonb30BaTh PYHKIMOHAIBHBIE IPEACTABICHUS U CBOMCTBA QYHKIMMA ISl pEIICHUS
MAaTEeMaTHYECKUX 3a/1a4y U3 pa3JInYHbIX Pa3JeioB Kypca;

YuciioBble N0CT€10BATEIbLHOCTH
BoInyckHUK Hay4YUTCS:

1) MOHUMAaTh M HCIIOJB30BATh SI3bIK IOCIIEI0BATEIBHOCTEH (TEPMUHBI, CHMBOJIMYECCKHE
0003HaYCHHS);
2) MPUMEHSATH POPMYJIBI, CBA3aHHBIC C aPHU(PMETUICCKON U TEOMETPHUECKON TPOTPECCUSIMH,

U amnmnapar, cpOpMUPOBAHHBIN MPU U3YUYEHUU JIPYTUX Pa3lIeloB Kypca, K PeUICHHUIO 3a/1a4, B TOM YHCIIE C
KOHTEKCTOM M3 peaibHOMN KU3HH.
BbINyCKHHUK TOTYYUT BO3MOXKHOCTh HAyYUTHCS:

3) pemarb KOMOMHUPOBAHHBIE 3aJlaud C MPUMEHEHHeM (OpMyll n-ro 4ieHa U CyMMBI n
NEPBBIX WIEHOB apU(pMETHUYECKOH U T€OMETPHUUYECKOW IPOrpeccHi, MpUMEHss NpU 3TOM ammapar
YpaBHEHUI U HEPABEHCTB;

4) - TOHUMaTh AapU(METHUYECKYI0O M TE€OMETPHUYECKYI0 TPOTPEcCUH Kak (YHKIUHU
HaTYpaJbHOTO apryMeHTa; CBS3bIBaTh AapU(PMETHUYECKYI0 MPOTPECCHI0 C JIMHEHHBIM  POCTOM,
TFEOMETPUYECKYIO - C OKCIIOHEHIIMAIBHBIM POCTOM.

OnucarejbHas CTATHCTHKA

BLIHYCKHI/IK HAaY4YUTCA UCIIOJIB30BATh HpOCTCfIIJ.IPIC CII0COOBI MMPEACTaBJICHUA U aHAJIn3a
CTaTUCTUYCCKUX JaHHBIX.

BLIHyCKHI/IK IMOJIYYHUT BO3MOXKHOCTb HpHOGpeCTI/I HepBOHaanLHLIﬁ OIIBIT OpraHru3anun c6opa
AAaHHBIX MPH IIPOBCACHUUN OIIPOCa OGIJ.IGCTBGHHOFO MHCHUS, OCYHICCTBJIATh UX aHAJIN3, IPCACTABIIATH
PE3YyJIbTATHI OIIPOCAa B BUJC Ta6J'II/II_IBI, AuarpaMMabl.
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Cay4aiinble cOOBITHSI M BEPOSITHOCTh

BbInycKHMK HAyYUTCSI HAXOUTh OTHOCUTEIBHYIO YAaCTOTY U BEPOSITHOCTh CIIy4altHOTO COOBITHSI.

BBINMYCKHUK MOTYYUT BO3MOXKHOCTD IPUOOPECTH OMBIT MPOBEICHHS CIy4aiiHBIX SKCIIEPUMEHTOB,
B TOM YHCJIE C TIOMOIIBI0 KOMIIBIOTEPHOIO MOJECIIMPOBAHNS, HHTEPIIPETALMU UX PE3YIIbTATOB.

KomOunaTopuka

BoinyckHMK Hay4dUTCsl periaTb KOMOMHATOPHBIE 3314l Ha HAXO0KJIEHHE Yyuciia OOBbEKTOB WK
KOMOWHAITHIA.

BrInycCKHHUK OJTy9UT BO3MOKHOCTh HAYYUTHCSI HEKOTOPHIM CIIEHMATBHBIM TPUEMaM pelIeHUs
KOMOMHATOPHBIX 3a/1a4.

Conep:xxanue y4eOHOTo npeamera

Conepxkanmne kypca anreOpel 7-9 KiaccoB 0OBbEIUHEHO KaK B HCTOPUYECKH CIIOKUBIITUECS
JUHUM (4HCcloBasi, anredpandeckasi, reoMeTpuueckas, QyHKIMOHAIbHAsA U Jp.), TaK U B OTHOCUTEIHHO
HOBBIE (CTOXacTHYECKas JUHUS, «peajbHas MaTemMaThka»). OTAenbHO MpeICTaBICHbI JINHUS CIOXKETHBIX

3aJ1a4, UCTOpUYecKasi JINHUA.
Yucaa
PanuonanbHbIe ynciIa
MHOXeCTBO panMOHANbHBIX uyucen. CpaBHEHHME palMOHAIBHBIX uncen. JlelcTBus
panMoHaNBHBIMU YHUCTIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoosvio.
HppaunonajbHbie YUCIA
[TonsiTue uppanroHanbHOTO YyKcia. Paco3zHaBanue uppanoHaibHbIX uyncel. [Ipumepsl

J0Ka3aTeNbeTB B anredpe. MppanuonanbHOCTh qncna\/i . [lpumenenue B reometpun. Cpagnenue
UppayuoHanbHuLx yucel. MHodxcecmeo 0elicmeumenbHbIX Yuce.

ToxnecTrBeHHbIE IPE0OPa30BAHUA

YucnoBble 1 OyKBeHHbIE BHIPAKEHUS

BeipakeHue ¢ nepemMeHHON. 3HayeHHe BbIpakeHus. [loncTaHOBKA BEIPDAKEHUI BMECTO
[IePEMEHHBIX.

[esble BbIpasKeHUst

CreneHb ¢ HaTypaJbHBIM IIOKa3aTesaeM U e€ cBoiicTBa. [IpeoOpazoBaHMsl BEIpa)KEHUIA,
CoJiepKalluX CTEIIEHU ¢ HATYpaJIbHBIM [10Ka3aTeIeM.

OpnHouseH, MHOrousieH. JledcTBUS ¢ OTHOWIEHAMH U MHOTOYJICHaMU (CJI0KEeHUE, BHIYUTAHHUE,
yMHOeHue). DopMyIibl COKpaIIEHHOTO YMHOKEHHSI: pa3HOCTh KBAIpaToB, KBaApaT CyMMBI U Pa3HOCTH.
PaznoxeHne MHOrouJieHa Ha MHO>KUTEJIN: BBIHECEHHE O0IEro MHOXKUTEIS 32 CKOOKH, 2pynnuposKa,
npumenenue Gopmyn cokpawénnozo ymuoodcenus. Keaopammuuiii mpéxunen, pasznogicenue K8aopamHozo
MpEXUNeHa Ha MHONCUMENU.

JIpo0HO-panHOHATbHBbIE BbIPAKEHUS

CreneHs ¢ 1eabIM nokasareneM. [IpeodpazoBanue 1poOHO-TMHEHHBIX BEIPOKEHUI: CIIOXKEHHE,
YMHOXXEHUE, NIeNIeHUe. Aneebpauieckas 0poos. /Jonycmumble 3HAYEHUsS. NEPEMEHHbIX 8 OPOOHO-
payuonanvuvix gvipadxcenusx. Cokpawenue anceopauueckux opooeu. Ilpusedenue ancebpauueckux
opobetl k 0bwemy snamenamento. elicmeus ¢ anceopauyeckumu Opoosamu. clodicenue, Gbluumanue,
VMHOOJICeHUe, OelleHue, 8036e0eHUe 8 CeneHb.

IIpeobpazosanue svipadicerull, cOOEPHCAUUX 3HAK MOOYIIA.

KBanpaTHbie kopHH

Apudpmernueckuii kKBaipaTHbIi KopeHb. [IpeoOpazoBaHue BbIpaskeHU, COaepKAIIIX
KBaJIpaTHbIE KOPHU: YMHOXEHHE, IEJICHNE, BBIHECEHHE MHOXKUTENS U3-110]1 3HaKa KOPHS, GHeceHue
MHOICUMENA NOO 3HAK KOPHSL.

YpaBHeHUSA U HEPABEHCTBA

C
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PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PAaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHus

[lonsiTHE ypaBHEHUS U KOPHSI ypaBHEHUs. [Ipeocmasnenue o pagHoCUlbHOCMU YPAGHEHU.
Obnacms onpedenenus ypasneHus (001acms OONYCIMUMBIX 3HAYEHUL NePeMeHHOLL).

JInHeiiHOe ypaBHeHHe U er0 KOPHHU

Pemrenne nuneiHbIX ypaBHeHUH. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo xopueii
JUHelno20 ypasHenus. Pewenue Tuneinsix ypasHeHuti ¢ napamempom.

KBanpaTHoe ypaBHeHMe M er0 KOPHH

Ksanpartusie ypaBaenusi. Hermosbie kBagpaTHbie ypaBHEeHUA. [JUCKpUMHUHAHT KBAPATHOTO
ypaBHeHUs. PopMysa KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme
Buema. Pemennie kBapaTHBIX YpaBHEHUM: UCII0JIb30BaHNE (DOPMYJIBI JUIsl HAXOKICHUS! KOPHEH,
epaguueckuti Memoo peuleHusl, pasiloHceHue Ha MHOXCUmenu, Ho0Oop KOpHel ¢ UCNOb308AHUEM
meopemvl Buema. Konuuecmeo kopHeti K6aopamnoz2o ypagHeHus 8 3a8UCUMOCIU OM €20
ouckpumunanma. bukeadpammuvie ypasnenus. Ypasnenus, ceooumvle K TUHEUHbIM U KBAOPAMHBIM.
Keaopammnuie ypasnenus c napamemponm.

/lpoOHO-panMoHa/IbHbIE YPABHEHUS

Pemenne nmpocteimmx ApoOHO-TMHEHHBIX YpaBHEHUHN. Peutenue OpooHO-payuoHaIbHbiX
VpasHeHU.

Memoowi pewienus ypasnenuii: Memoobl pasHOCUTbHBIX NPeoOpaz08anuil, Memoo 3aMeHbl
nepemeHnnou, epaguyeckuli memoo. Mcnonvzosanue ce0licme )yHKyull npu peuteruu ypasHeHuil.

Tlpocmetiuue uppayuonanvhvie ypasuenus suoa | f (x) =a, \/ f(x)= \/ g(x)-

Vpasnenus suda X" = a.YpasHenus 6 yerix yuciax.

CucreMbl ypaBHeHH

YpaBHeHue ¢ IByMs IepeMEeHHBIMU. JIMHEHHOE ypaBHEHUE C ABYMS NMEPEMEHHBIMU. [Ipamas Kak
epaguueckas uHmepnpemayus IUHeNUH020 YpAaeHeHUs ¢ 08YMs NepeMeHHbIMU.

[TonsiTue cucremel ypaBHeHUM. PelieHue cucteMbl ypaBHEHUM.

MeTo1bl pelieHns CUCTEM JIMHEHHBIX YPaBHEHUI C ABYMS IEPEMEHHBIMU: 2pagduieckuti Memoo,
Memoo CllodCeHUsl, METO/T TI0ICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrTBa

Yucnossie HepaBeHcTBa. CBOMCTBA YMCIIOBBIX HEpaBeHCTB. [IpoBepka cripaBelIMBOCTH
HEPABEHCTB MPHU 33/IaHHBIX 3HAYEHUSAX IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. Q0iacms onpedenenuis
HepageHcmaa (061acmb 0ONYCMUMbBIX 3HAYEHUL NePeMeHHOLL).

Pemienue nuHeHBIX HEPABEHCTB.

Ksaopamnoe nepagencmeo u e2o pewienus. Peuienue k6aopamuvix HepageHCcmas. UCHOIb308aHUE
ceolicm8 U 2paguka KeaopamuyHou QyHKYUU, Memoo UHMep8aios. 3anucy peueHus K8aopamuo2o
HepaseHcmaa.

Pewenue yenvix u 0pobHO-payuoHaIbHbIX HEPABEHCNE MEMOOOM UHMEPBAILOS.

Cucrembl HEPaBEHCTB

CucremMbl HEpaBEHCTB C OJJTHOM MEPEMEHHOM. PelieHne cucteM HEPaBEHCTB ¢ OJIHOM
MIePEeMEHHOM: TMHEUHBIX, kK8adpamHulx. 1300paskeHne pelieHus: CHCTeMbl HEpAaBEHCTB Ha YHCIOBOM
NpsIMOM. 3aMKCh PELIEHUS CUCTEMBI HEPABEHCTB.

DyHKIUUH

Iousitue pyHKuMHU

JlexapToBbI KOOPAMHATHI HA MII0OCKOCTH. DopMupoBaHue NpeICTaBIEHNUN O METAPEIMETHOM
MOHATHH «KOOPAUHATHDY. CrocoObI 3aaHus (DYHKINI: aHATUTHYECKU, TpadudecKuil, TAOMUIHBIN.
I'paduk pynkiuu. [pumeps QyHKINH, MOTy4aeMbIX B MPOILIECCE UCCIICOBAHUS PA3IHUHBIX PEaTbHBIX
MIPOLIECCOB | pEIIeHU 3a/a4. 3HaueHue PyHKuuu B Touke. CBoiicTBa (PyHKIMI: 001acTh OnpeeneHus,
MHO>KECTBO 3HAYCHH, HYJIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, YEMHOCHb/HeUeémHOCMb, TPOMEKYTKH
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BO3pacTaHus U yObIBaHMsI, HauOOJIbIIIee M HaMMEHbIIee 3HaYeHus. MccaenoBanne GyHKIUH 110 €€
rpaduKy.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvle pynxyuu.

JIuneiiHas pyHKUuUsA

CoiicTBa u rpaduk TUHEHHON GyHKIUHU. YTIIOBOH KO3 duirent npsmoi. Pacmonoxxenue
rpaduKa JMHEHHON (PYHKIIMH B 3aBUCUMOCTH OT €€ yrioBoro ko3dduimenta u cBOOOHOTO YiIeHa.
Haxooicoenue kosg@uyuenmog aunetinou GyHKyuu no 3a0aHHbIM YCI08UIM. NPOXOAHCOeHUe NPIMOLL
yepe3 06e MOUKU C 3a0aGHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OaHHYI0 MOYKY U
napaniebHol OaHHOU NPSMOU.

Keaaparnunas pyHkuus

CaoiicTtBa u rpaduk kBaapaTudHO Qyukuuu (mapadona). [locmpoenue epaghuka kK6adpamuyHou
@yukyuu no mouxkam. HaxoxneHue Hynei KBaIpaTHIHON QYHKIIHH, MHOMXCECMBa 3HAYeHUl,
NPOMENCYMKOB 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCMU.

OOpaTHasi NPONOPUUOHATBHOCTD

k
CgoiictBa pynkuuu Yy =— . I'unepbouna.
X

TI'pagpuru pynxyuir. Ilpeoobpazosanue epaghurxa hynxyuu Yy = f(X) ona nocmpoenus epaghuros
@yuxyuii suoa y = af (kx+b)+c.

k
I'paguxu ¢pynxyuti y=a+X—b, y=+x,y=%¥x, y =[x
+

IlocjienoBaTEILHOCTH H IIPOrPecCHH

YucnoBas mociie1oBaTebHOCTh. [I[prMepbl YUCIOBBIX MOCIEI0BATENHLHOCTEN. beckoHeuHbIe
MOCJIeI0BATENILHOCTH. ApudMeTndeckas mporpeccus u e€ cBoicTpa. ['eomeTpuieckast mporpeccusi.
Dopmyna obwezo uneHa u cymmol N NEPBLIX UIeHO8 APUDMEMUUECKOU U 2eOMeMPUYECKOU NPOcPeCcCull.
Cxooswascs eeomempuieckas Npo2peccus.

PellleHHe TEKCTOBBIX 3a1a4

3anayu Ha Bce apudMeTHYeCKHE el CTBUS

Pemenne TekcTOBBIX 33724 apudmMeTrHIeckuM criocodom. Mcronp3oBanue TaOuIl, CXeMm,
yepTexKen, IPYyrux CPeACTB MPEICTABICHUS JAHHBIX MIPU PEUICHUH 3a]1a4u.

3anayu HA ABHKeHHE, PA00TYy M MOKYIIKH

AHanu3 BO3MOKHBIX CUTYaIlMl B3aHMHOTO PACIOJIOKEHUS 0OBEKTOB IMPU UX JIBH)KCHHH,
COOTHOIIIEHUSI 0OBEMOB BBITIOJTHSIEMBIX PAOOT IIPH COBMECTHOM padoTe.

3ajayu HA YACTH, 10JIM, IPOLEHTbI

Pemrenne 3amad Ha HaxX0KI€HHWE YaCTH YKCJIa M YUCJIA 110 €ro YacTh. PerieHue 3a1ad Ha
MPOLEHTHI U J10J1M. [IpuMeHeHne nponopuuii mpu peleHu  3a/1ay.

Jlornueckue 3agaun

Pemenne nornueckux 3anad. Pewerue noeuneckux 3a0au ¢ nomowvto epaghos, mabauy.

OcHOBHBbIE METO/bI pelieHUs] TEKCTOBBIX 32/1a4: apu(PMETHUECKUH, anredpandecKuii,
nepebop BapuaHTOB. [lepsuyHblie npedcmasieHus 0 Opyeux Memooax peweHus 3a0ay (ceomempudecKue u
epaghuueckue memoovt).

CTaTuCcTHKA M T€OpPHsl BEPOSATHOCTEI

CraTucruka

Tabnuunoe u rpa(bnqecxoe MNpCACTAaBJICHUC NAHHBIX, CTOJI0YATBIE B KPYTrOBBIC TUArpaMMBbl,
rpa(bmcﬂ, MNPUMCHCHUC JUArpaMM U Tpa(bI/IKOB JIJIs OTIMCaHMUS 3aBUCHUMOCTEH PCaJIbHBIX BCIIMYNH,
HU3BJICUYCHUC I/IH(I)OpMaI_II/II/I nu3 Ta6JII/II_I, AuarpamMm u Fpa(bI/IKOB. OnmucarenbHBIC CTATUCTHYECKHE
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MOKa3aTeNN YUCIOBBIX HAOOPOB: cpenHee apupMeTndecKoe, Meduana, HanbopIIee 1 HAMMEHbIIee
3HaueHus. Mepel paccenBaHUsl: pa3Max, OUCnepcus U CmaHoapmuoe OMKIOHEHUe.

CrnyyaitHast ©3MEHYMBOCTD. MI3MEeHUMBOCTD NIpU U3MEpEHUSIX. Pewarowue npasuaa.
3axkoHomepHoCmMU 8 UBMEHUUBBIX GETUUUHAX.

Cayuaiinble coObITHS

CrydaiiHbI€ OTIBITHI (SKCTIEPUMEHTHI ), SJIEMEHTaPHBIC CITydaitHbIe COOBITHS (MCXOIbI).
BepostHocTu 3nemeHTapHbIX cOOBITHI. COOBITHS B CIy4aliHBIX SKCIIEPUMEHTAX U OIaronpUsTCTBYIOIINE
aJIeMEHTapHbIe COOBITHA. BeposiTHOCTH ci1ydaifHbIX cOObITHI. OIBITH C PABHOBO3MOKHBIMU
aJIeMEHTapHbIMU cOOBITUAMHU. Kitaccuueckne BEpOSITHOCTHBIE OIBITHI C UCIIOJIb30BAHUEM MOHET,
KyOHKOB. /Ipedcmasnenue codbimuii ¢ nomowwbto ouacpamm Iinepa. [lpomusononoicuvie codvimus,
00vedunenue u nepeceverue coovimuil. Ilpasuno croxcenus seposmuocmett. Cayuatinwlil 6b100p.
IIpeocmasnenue sxcnepumenma 6 eude oepesa. Hezasucumvle cobbimus. Ymnoowcenue seposimnocmeii
Hezasucumwvlx coovimuil. [locnedosamenvhule nezagucumvle ucnvimanus. IlpencraBienue o
HE3aBHCHMBIX COOBITUSX B KU3HU.

dnemenmovl KOMOUHAMOPUKU

IIpasuno ymuoscenus, nepecmanosku, pakmopuan yucia. Couemanus u 4ucio co4emaHutl.
@opmyna yucna covemanuti. Tpeyzonvrux Ilackans. Onvimul ¢ 60TbUWUM YUCTIOM PABHOBOIMONCHBIX
I/1eMeHMapHbIX codblmull. Buluucnenue seposmnocmetl 6 onblmax ¢ npUMeHeHuem KOMOUHAMOPHbBLX
Gdopmyn. Ucneimanus bepuynnu. Ycenex u neyoaua. Bepossmnocmu cooblmuii 6 cepuu UCnvlmanuil
bepuynnu.

Cnyuaiinle eenuuunl

3Hakomcmeo co cayuauHbiMu 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHBIX CIYYAUHbIX
genuuuH. Pacnpedenenue eepoamuocmeti. Mamemamuueckoe odcuoanue. Ceoticmea mMamemamuieckro2o
odrcuoanus. Ilonamue o 3akone 6orvuux yucen. Msmepenue eeposmuocmei. Ilpumenenue 3akona
OOMbUIUX YUCEN 8 COYUONIO2ULU, CIMPAX08AHUU, 8 30PA8OOXPAHEHUU, obecneyeHul 6e30nacHocmu
HaceleHus 8 Ype38blualiHblX CUMYAYUSIX.

TEMATHYECKOE IINTAHUPOBAHMUE 110 IPEAMETY «AJI'EBPA»

7 kiaace
e Haspamie TeMul Koanuyecrso | Kosnmuecrso
4acoB KOHTPOJIbHBIX

1 Bripaxkenus, ToxaecTBa, ypaBHEHHUSI. 21 2

2. OyHKIUU 11 1

3. CreneHnsp ¢ HaTypaJbHBIM [TOKa3aTEIEM 11 1

4. MHorousieHsl 16 2

5. DopMyIbl COKPAILIEHHOTO YMHOKEHUS 18 2

6. Cucrembl TMHENHBIX YPaBHEHUN 16 1
7. | lloBTopenue 9 1

HUTOI'O gacos 102 10
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8 kiaacc
Ne Ha3Banue TeMbl KounuecTBo KounuyectBo
4acoB KOHTPOJIbHBIX
1 PanmonanbHble 1poOu 23 2
2. KBanpaThsle kopHU 19 2
3. KBanpaTHble ypaBHEHUS 21 2
4 HepasenctBa 20 2
5) CreneHs C 1eIbIM [TOKa3aTeleM. DJIEMEHTbI 11 1
CTAaTHCTUKH
6. [ToBTOpEHUE 8 1
HUTOI'O uacoB 102 10
9 kJacc
Ne | Ha3Banue TeMbl KounuyecrBo | KosimuecrBo
4acoB KOHTPOJbHBIX
1. | Keagparuunas ¢pyHKIMS 22 2
Crenennas ¢yakiusa. Kopens 1m - cteneHu.
2. | YpaBHEeHUs U HEPABEHCTBA C OJIHOM mepeMeHHoi. | 14 1
3. | YpaBHEeHUs 1 HEPABEHCTBA C IBYMS 17 1
MIepEeMEHHBIMU
4. | Apudmernyeckas u reomeTpuieckas mporpeccus | 15 2
5. | DaemMeHThl KOMOMHATOPUKH B TEOPHH 14 1
BEPOSITHOCTEN
6. | I[loBropenue 20(3+17) 1
HUTOI'O 4yacoB 102 8




