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SBasiercst yactbio OOII OO0 MBOY «lllkona Nel44y,
yrBep:xkaeHHoi Ilegarormyeckum coserom Nel ot 29 aBrycra 2023 roaa

BBE/ICHHOM B JIeliCTBHe IPUKAa30M JHpeKkTopa ot 29 aBrycra 2023 r. Ne

Pabouasi nporpamma y4e0HOro nmpeamera «AJjareopa» s 7-9 kiaccos

1. [ImaHupyeMBI€ pe3yJIbTAThI.

I/IsyquI/Ie aJ'IFC6pLI B OCHOBHOM IIKOJIE 1a€T BO3MOXKHOCTh 06y‘laIOH_II/IMC${ AOCTHUYb CICAYOIUX PE3YJIbTATOB:

B HaAnpaeieHUuU JItUHOCMHO20 pazeumust.

YMEHHE SCHO BBIPAKaTh MBICJIM B YCTHON M MHUCbMEHHOM pedy, IOHUMAaTh CMBICH ITOCTaBJICHHOM 331a4y, BBICTPaUBaTh apryMEHTAIUIO, IPUBOIUTD
IPUMEPHI U KOHTPIIPUMEDHI;
KPUTUYHOCTH MBIIUIEHUS, YMEHHUE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAaHUSI, OTJIMYATh TUIIOTE3Y OT (haKTa;

npeacTaBJICHUC O MaTeMaTH4eCKOMH HAYKE€ KakK ccbepe YeJIOBEUYECKOM ACATCIIBHOCTH, 00 JTamax ee pa3BuUTH:A, O €€ 3HAYUMOCTHU IJISA pa3BUTUA LU~
BUJIN3aIlUH,

KpPEaTUBHOCTb MBIIUICHUS, MHUIIMATUBA, HAXOITYMBOCTh, aKTUBHOCTb MPU PEHICHUH MAaTEMATHYECKHUX 3a/1aY;
yMEHHEe KOHTPOJUPOBATh MPOLIECC U PE3YNIbTAT YICOHONW MaTeMaTUYECKON e TEIbHOCTH;
CIOCOOHOCTH K AIMOILIMOHATLHOMY BOCTIPUSITUIO MATEMATHUECKUX OOBEKTOB, 3a/1a4, PEIICHUH, PACCyKICHHM.

B memanpeomemnom nanpaenenuu:

yYMEHHE BHJIETh MaTEMAaTHUYECKYIO 3a]auy B KOHTEKCTE MPOOJIEeMHON CUTYallMu B APYTUX TUCLUIUIMHAX, B OKPYXKaIOUIeH KU3HU;
YMEHHUE HaXOJUTh B PA3TUYHBIX HCTOUHMKAX HHPOPMALIMIO, HEOOXOUMYIO JIJIsl pEIIeHUs] MaTeMaTHYECKUX po0sIeM, U MPeICTaBIATh €€ B TOHATHON
¢dbopMe, MPUHUMATh PELICHHUE B YCIOBUSAX HETIOIHON 1 U30BITOYHON, TOUHOW U BEPOSATHOCTHON HH(OpMAIINH;

yYMEHHE MOHUMAaTh U UCII0JIb30BATh MaTEMaTHUECKHE CPEeICTBA HATJISAHOCTH (TpaduKy, THarpaMMbl, TaOJIULbI, CXEMBI U JIp.) IS WUTIOCTPAIUH,
UHTEpIIPETALH, ApIyMEHTALUHY;



® CTpaTeruu peuieHus 3ajady;
¢ [MOHUMMAHHC CYIIHOCTH AJITOPUTMHUYCCKUX HpCI[HI/ICEIHI/Iﬁ U YMCHHUC HeﬁCTBOBaTB B COOTBCTCTBUU C MMPCAJIOKCHHBIM aJITOPUTMOM;
¢ YMCHHUC CaMOCTOATCIIBHO CTABUTH LICIIH, BH6I/IpaTB H CO3J1aBaTh aJITOPUTMBI IUId PCIICHUA YHCGHBIX MaTEMATHYCCKHUX HpO6JICM;
® yYMEHHE IJIAHUPOBATh U OCYLIECTBIIATH ACSITEIbHOCTh, HAPABICHHYIO HA PEIICHUE 3a]a4 UCCIIEJ0BATEIBCKOIO XapaKTepa;
¢ [IepBOHAYANIbHbIC MPEACTABICHUS 00 UACSIX U O METOJaX MaTeMaTHKHU Kak 00 YHHBEPCaIbHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEICTBE MOJICITUPOBAHUS
SIBJIEHUW W MPOLIECCOB.
MemanpedmemHvlmu pesynbratamu u3ydeHus Kypea «Anrebpay spisercs GOpMUPOBAHHE

YHUBEpCaIbHBIX yueOHbIX nericTBuil (Y'Y []).

Pecynamuenvie YY/I:
7-9-it knaccwt

— CaMOCTOSITeNIbHO OOHApPYKUBaTh U (POPMYIMPOBATH NPOOIEMY B KIIACCHON M MHAMBUYaIbHOM

— y4eOHOM JesTeNbHOCTH;

— BBLABUIaTh BEPCUU PELIECHUS MPOOJIEMBbl, 0OCO3HABATh KOHEUHBIN pe3yJbTaT, BHIOMPATh CPEACTBA JOCTUKEHUS LIETU U3 MPEAJIOKEHHBIX WIK UX UCKATh
CaMOCTOSITEIILHO;

— COCTaBJIATH (MHAMBHIyadbHO WM B TPYIINE) MJIaH pelIeHUs MpoOaeMbl (BBIIOIHEHUS IPOEKTA);

— Toadupath K Kax10i mpobieme (3a1a4e) aIeKBaTHYIO €l TEOPETUUECKYIO MOJIENb;

— paboTas MO MPEeAONKEHHOMY HWIJIM CaMOCTOATENbHO COCTaBIEHHOMY IUIAHY, MCIOJb30BAaTh HApsAAy C OCHOBHBIMU U JIOTIOJIHUTENbHBIE CPEICTBA
(ctipaBOuHas TMTEpATypa, CIOKHBIE TPUOOPHI, KOMITBIOTED);

— IUIaHUPOBATh CBOIO MHIUBUAYAIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHIO;

— paboTaTh MO CaMOCTOSITENIbHO COCTaBICHHOMY IUIaHY, CBEPSSICh C HUM M C ILIENBIO AESITEIbHOCTH, UCIPABISA OMMOKH, MCIOIb3YsI CaMOCTOSTEIBHO
noJJ00paHHbIe CpelCTBa (B TOM uucie u MHTepHeT);

— CBOOOJHO TOJIb30BAaThCS BHIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKH W CAaMOOIIEHKH, MCXOJS M3 IeJIM U MMEIOLIUXCS KPUTEPUEB, pa3iinyas pe3ylbTaT U
CIIOCOOBI ICHCTBUM;

— B XOJI€ IPEACTaBJICHUS MPOEKTa AaBATh OLIEHKY €ro pe3yJbTaTaM;

— CaMOCTOSITENIbHO OCO3HABaTh IPUYMHBI CBOETO YCIeXa MM HEeyCIlleXa U HaXOUTh CIIOCOOBI BBIXO/1a U3 CUTYAI[MH HEYCIeXa;

— YMeTbh OLICHUTh CTEINEeHb YCIEUTHOCTH CBOEH MHANBUIYAIbHOM 00pa30BaTeNbHOM NesITeIbHOCTH;

— J1aBaTh OIIEHKY CBOMM JINYHOCTHBIM KadeCTBaM U UepTaM XapakTepa («KakKoB 51»), ONpPENeNATh HAIIPABICHHUS CBOErO Pa3BUTHUS («KAKHM S XOUY CTaTh,
«4TO MHE JJIsl 3TOro Hazio caenatb»). CpeacTBoM GOpMUPOBAHUS PEryISTUBHBIX Y Y]l ciy’kaT TeXHOJOTUs MPOOIEMHOI0 TUalora Ha 3Tare U3y4eHUs
HOBOT'O MaTepHaia u TEXHOJIOIUs OLIEHUBAHHsI 00pa30BaTENIbHBIX TOCTUKEHUHN (YU€OHBIX YCIIEXOB).

Ho3nasamenwvnwvie YY/I:



— aHaATM3UPOBATh, CPABHUBATH, KJIACCU(DUIIUPOBATH U 0000IATH (PAKTHI U SBICHUS;

— OCYIIECTBISITH CPAaBHEHHE, CEPHALIMIO U KIACCU(UKAIUIO, CAMOCTOATEIBHO BHIOMpasi OCHOBAHUS M KPUTEPUH JUISl YKA3aHHBIX JIOTHUECKUX OIepaliuii;
CTPOUTH KIACCH(PUKALMIO ITyTEM AUXOTOMHYECKOTO JIeJIeHHS (Ha OCHOBE OTPHIIAHHS);

— CTPOMTB JIOTHYECKH 00OCHOBAaHHOE PACCYKICHNE, BKIIOYAIOIIEe YCTAHOBICHUE TPUINHHO-CIICICTBEHHBIX CBS3EH;

— c031aBaTh MaTeMaTHYECKUE MOJICIIH;

— COCTaBIIAITh TE3UCHI, PA3IUYHbIC BHUJIBI IJIAHOB (IIPOCTBIX, CIOXKHBIX U T.I1.). [IpeoOpa3zoBeiBaTh MHGOPMAIMIO U3 OJHOTO BHJA B APYroil (Tabmuily B
TEKCT, AMarpaMmmy | mp.);

— BBIYMTHIBATH BCE YPOBHU TEKCTOBOW MH(OpMALIUH;

— YMETh OIpPENeNATh BO3MOXKHBIE MCTOYHHKM HEOOXOAMMBIX CBEJCHHUH, NPOW3BOJAUTH MOUCK HH(OpMAaNWU, aHAIN3UPOBATH W OLEHHBATH €&
JOCTOBEPHOCTb;

— TIOHWUMas TO3MIIMIO JIPYrOro YeloBEKa, pa3iinyaTh B €0 PEYM WJIM CO3JAHHBIX MM TEKCTaX: MHEHHE (TOYKY 3peHHs), 0Ka3aTeIbCTBO (ApPTyMEHTHI),
(baKThl; THUIOTE3bl, AKCHOMBI, TEOpUH. JIJI1 3TOro CcaMOCTOATENFHO HCIONB30BaTh pa3M4Hble BUABI YTEHHSA (W3ydaroliee, MPOCMOTPOBOE,
03HAKOMUTEILHOE, IIOMCKOBOE), TPUEMBI CITyIIAHHS;

— CcaMOMy cO37aBaTb HMCTOYHUKM HH(GOpPMAIMKA pA3HOTO THIA W JUISL PA3HBIX ayIuTOpHid, coOMoAaTh HMHGOOPMAIIMOHHYIO THUTHEHY W IIpaBWIIa
nH(pOpMaIMOHHOM 0€30MMacHOCTH;

— YMeTb HCIOJb30BaTh KOMIBIOTEPHbIE M KOMMYHMKALIMOHHBIE TEXHOJOTMM KaK HWHCTPYMEHT [Jsl JOCTM)KEHUS CBOMX Ieneil. YMeTb BbIOMpaTh
aJIeKBaTHBIE 33J]au€ MHCTPYMEHTAJIbHbIE IPOrpaMMHO-allapaTHbIE CpeAcTBa U cepBUchl. CpeacTBOM (OpMHUPOBaHUS MO3HABATENbHBIX Y'Y /] ciyxat
y4eOHBII MaTeprall ¥ MPEKIEe BCEro MPOTyKTHBHEIE 3a/JaHMsI YUeOHHKA, TIO3BOJISIFOIINE TIPOIBUTATHCS TI0 BCEM IIECTH JIMHUSM Pa3BUTHSL.

—  CaMOCTOSITEILHO OPTAaHU30BBIBATh YU€OHOE B3aMMOJICHCTBHE B TPYIIINE (ONMPEAEATh OOIIHE 11, JOTOBAPUBATHCS APYT C IPYTrOM H T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHMUSI, IPUBOJIUTH apTyMEHTBI, TOATBEp:K1asi uX pakTamu;

— B JUCKYCCHU YMETh BBIIBUHYTH KOHTPapTyMEHTHI;

— YUUTBHCSA KPUTHUYHO OTHOCHUTHCSI K CBOEMY MHEHMIO, C JOCTOMHCTBOM MPU3HABATh OIIMOOYHOCTh CBOETO MHEHMS (€C/IM OHO TaKOBO) M KOPPEKTHPOBATH
€ro;

— TIOHUMasl MMO3UILIMIO IPYroro, pa3inyaTh B €r0 peYd: MHEHHUE (TOUKY 3pEHHs), 10Ka3aTeIbCTBO (ApryMEHTHI), (PaKThl; THUIIOTE3bl, AKCHOMBI, TEOPUH;

— yMETb B3IJIIHYTh Ha CUTYAlLlMIO C MHOW MO3UIUHU U JOTOBAPUBATHCS C JIFOJIbMU MHBIX TO3UIHUH.

— CpeactBoM (opMHUpOBaHUSI KOMMYHUKAaTUBHBIX YVY][ ciyxar TexHOJOrus mHpodieMHoro nauanora (moOyKJAroUMil M MOABOJAIIMM JUAJIOr) M
opraHu3zanys paboThl B MaJIbIX IPYINax, a TAKKe UCIOJIb30BaHUE Ha YPOKaX 3JIEMEHTOB TEXHOJIOTUH MPOIYKTUBHOTO YTEHUSI.

BeimyckHuk HayuuTes B 7-9 kiaccax (VI MCIIOJIb30BAHUS B IOBCEIHEBHOM ’KU3HU M 00ecniedeHHs BO3MOKHOCTH YCIICIIHOIO MPOX0JIZKeHH S
o0pa3oBaHusi Ha 02a30BOM ypPOBHeE)



9J1eMeHThI TCOPHHU MHOXKECTB U MAaTeMATHYEeCKOH JOTHKH

e  OmnepupoBaTh Ha 6a30BOM ypOBHe! TIOHATHAMM: MHOKECTBO, 2IEMEHT MHOKECTBA, TOMHOKECTBO, IPUHAIIEKHOCTD;
®  33]1aBaTh MHOYKECTBA IIEPEYUCIICHUEM UX JJIEMEHTOB;
® HaXOJUTb [IEpECEUEHUE, 00bETUHEHHE, IOJIMHOXKECTBO B IPOCTEUIINX CUTYALMSIX;
e OmepupoBaTh HAa 0A30BOM YPOBHE MOHATHSIMU: ONPEENICHHE, AKCHOMA, TEOpEMa, 10Ka3aTelbCTBO;
® IIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI IS TOATBEPKACHUS CBOUX BBICKAa3bIBAHUM.
B noBceqHeBHOM KU3HU U NIPH U3YyYEHUH APYIUX NPeIMETOB:

®  UCHOJB30BaTh rpauyeckoe MPECTABICHHE MHOXKECTB JUI ONMUCAHUS pEabHBIX MPOIECCOB M SBICHHIA, NMPH PELICHUHU 3aJad IPYTUX y4eOHBIX
MPEIMETOB.
Yucaa

e  OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSAMHU: HATYpaJIbHOE YMCIIO, LI€JI0€ YUCIIO0, OOBIKHOBEHHAs P00k, ecsaTuyHas ApoOb, CMeIIaHHas Ipoob,
panroHaIbHOE YUCII0, apu(PMETHIECKUI KBAAPATHBIN KOPEHB;
®  JCIOJIB30BAaTh CBOMCTBA YMCEI U NPABUJIA JCHUCTBUN ITPU BBIIIOJHEHNUN BBIYMCIICHU;
WCII0JIb30BaTh MPU3HAKHU ACIIUMOCTH Ha 2, 5, 3, 9, 10 npu BHITTOJIHEHUH BBIYMCICHUN U PEIICHUN HECTIOKHBIX 3a7a4;
BBIIIOJIHATH OKPYIJIEHHE PallMOHATIbHBIX YUCEN B COOTBETCTBUH C MPaBUIIAMU;
OLICHUBATbh 3HAYECHHE KBAIPATHOTO KOPHSI U3 TOJIOKUTEIBHOIO LIEJIOT0 YHUCIIA;
pacrno3HaBaTh palMOHAJIbHBIE U UPPALMOHAIBHBIE YNCIIA;
®  CpaBHUBATh YHCIIA.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:

° OIICHUBATH PE3YyJIbTAThI BBEIUMCIIEHUH IMpU pCHICHUHN NPAKTUYCCKUX 3a/1a4,

e  BBINIOJIHATH CPABHEHHE YHCEIl B PEATIbHBIX CUTYaLUX;

®  COCTaBJIATh YHCIIOBBIE BBIPXKEHUS MPH PEIICHUH MPAKTUYECKHX 33/1a4 U 337a4 U3 IPYTUX YUeOHBIX IPEIMETOB.
ToxnecrBeHHBIC IPe0Opa30BaHUA

e  BHIMonHATE HECTOXKHBIE MPEOOPa30BaHMSI [ BEIUMCIICHUS 3HAUEHUI YUCIIOBBIX BBIPAXKEHUH, CO/IEPIKAIINX CTENICHH C HATYpAJIbHBIM MTOKa3aTeseM,
CTENEHU C LEJIBIM OTPULIATEIIbHBIM IIOKA3aTelIeM;

®  BBINOJIHATH HECIIOKHBIE MPe0Opa30BaHUs 1IEJIbIX BIPAXKEHHH: paCKpPbIBaTh CKOOKH, IPUBOAUTH MOJIOOHBIE ClIaraeMble;

®  1CIMOJB30BaTh (POPMYIIBI COKPAIIEHHOIO YMHOXXEHHMs (KBaJpaT CyMMBI, KBaJpaT pa3HOCTH, Pa3HOCTh KBAJAPATOB) JUIsl YHIPOUIEHHS BBIYMCICHUIN
3HAYECHUU BBIPAKECHUN;

®  BBINOJIHATH HECIOXKHBIE TPe0Opa3oBaHus APOOHO-ITUHEHHBIX BEIPQXKEHUH U BBIPAKEHUH ¢ KBaJPaTHBIMU KOPHIMHU.

13[{601; " Jajee — pacCrno3HaBaATbh KOHKPETHBIC ITPUMEPDI O6IIII/IX IIOHSITHH I10 XapaKTCPHbIM MMPU3HAKAM, BBIIIOJTHATH Z[eﬁCTBHH B COOTBETCTBUU C ONPECACIICHUCM U HpOCTefIIIIPIMPI CBOMCTBaMU
HOHHTI/Iﬁ, KOHKPETHU3HUPOBATh MIPpUMEPAMU 061111/16 TIOHATUS.



B noBcenHeBHOM KU3HM M IPH M3YYECHHHU APYTUX NPEIMETOB:

®  TIOHMMATh CMBICII 3alIUCH YKCIIA B CTAHJAPTHOM BH/JIC;
e  OmepupoBaTh Ha DA30BOM YPOBHE MOHSATHUEM «CTAHAAPTHAS 3AMUCH YUCIAY.
YpaBHeHuUs1 1 HepaBeHCTBA

o OHepI/IpOBaTB Ha 0a30BOM YPOBHEC IMOHATHAMU: PABEHCTBO, YHCIOBOEC PABCHCTBO, YPABHCHHUEC, KOPCHb YPAaBHCHUS, PCHICHUC YPAaBHCHUA, YU CIIOBOC
HEPaBCHCTBO, HEPABCHCTBO, PCIICHHUEC HCPABCHCTBA,
o IIPOBEPATH CIIPABEAJIIMBOCTE YHCJIOBBIX PABCHCTB U HEPABCHCTB,
peuIaTh JIMHEHBIE HEPABCHCTBA U HECJIOKHBIC HEPABCHCTBA, CBOAAIINECA K J'IPIHGfIHBIM;
peuIaTh CUCTCMBbI HCCJIOKHBIX JIMHEUHBIX ypaBHeHHﬁ, HCPABCHCTB;
IMPOBEPATH, ABJIACTCA JIM JAHHOC YN CJIO PCHICHUCM YPABHCHUA (HepaBeHCTBa);
peuiaTh KBaApaTHBIC YPABHCHUS 110 (1)OpMy.]'I€ KOpHeﬁ KBaApPATHOI'O YPABHCHUA,
L4 I/I306pa)KaTb peiCHuA HCPABCHCTB U KX CUCTCM Ha YUCIIOBOM HpHMOﬁ.
B noBceaqHeBHOM KM3HHU U MPpH U3YYCHUH APYIUX NPEAMETOB:

®  COCTaBJIATH U PeLIaTh JIMHEHHBIC YPAaBHEHUS MIPU PEILICHUU 3a]1a4, BO3HUKAIOIIUX B IPYTHX y4EOHBIX MpEAMETax.
DOyHKIUH

HaxonuTs 3HaueHune GyHKIMU MO 33JJaHHOMY 3HAU€HHUIO apI'yMEHTa;
HaXO/UTh 3HaUEHHE apryMeHTa M0 3aJaHHOMY 3HAYEeHUIO (YHKIIMU B HECIOXKHBIX CUTYallUsX;
OIpeJIeNIATh MOJI0KEHNE TOUKH 110 €€ KOOpIUHATaM, KOOPAMHATHI TOUYKH T10 €€ TOJI0KEHNIO0 Ha KOOPAMHATHON TNIOCKOCTH;
e 110 rpaduKy HaXOAUTh 00JACTh OMpEAETICHNs, MHOKECTBO 3HaYeHUH, HYIM (QYHKINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pACTaHU s
1 yObIBaHMsI, HauOOJIbIIIee M HAaUMEHbIIee 3HaYeHNUs (PYHKIINH;
®  CTpOUTH IpaduK JUHEHHOMN QyHKIMM;
®  [IPOBEPATH, SBJIAETCS JIU JaHHbIHN rpaduk rpadukoM 3a1aHHON QyHKIMM (JIMHEHHOH, KBapaTUYHOM, 0OpaTHON MPONOPLUOHATBHOCTH);
e  ompenensaTh NpUOINKEHHbIE 3HAaUeHUSI KOOPAMHAT TOUYKH NepeceyeHus TpapuKoB (QyHKIMIA;
e  omnepupoBaTh Ha 6a30BOM YPOBHE MOHATUAMU: TIOCIE0BATEILHOCTD, apU(pMeTHUECKas IPOTrpeccus, FeOMeTpUIecKas IpOrpeccus;
e  pemarh 33Jjaud Ha IPOTPECCUH, B KOTOPBIX OTBET MOXET OBITh MOJIy4eH HEMOCPEICTBEHHBIM MOJICYETOM 0e3 MPUMEHEHUS (POPMYIL.
B noBcegHeBHOI :KM3HM M IPU U3YUYEHHH APYIUX NPeAMeTOB:

®  UCMOJNB30BaTh IpaUKU peaJbHBIX MPOLECCOB M 3aBUCHUMOCTEH ISl OIpeNesIeHUs] MX CBOMCTB (HamOOJdbIIME W HAMMEHBIINE 3HAYCHHUS,
MIPOMEXYTKH BO3pACTaHUsI U yObIBaHUS, 00JIACTH MOJOKUTENBHBIX U OTPUIATEIbHBIX 3HAUCHUN U T.I1.);

®  CIOJIb30BaTh CBOMCTBA JIMHEHHOM (PYHKIIMHU U ee rpaduK IpU peleHu  3a1a4 U3 APYTux y4eOHbIX IPEIMETOB.
CraTucTHKA M TeOpHs BEPOSATHOCTEH

e lIMeth mpencTaBieHHE O CTATUCTUYECKUX XapaKTePUCTUKAX, BEPOSATHOCTU CIIY4ailfHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4yax;



pemaTh MpocTeiine KOMOMHATOPHBIE 3aJa4i METOIOM IIPSIMOTO ¥ OPraHW30BaHHOTO epedopa;
MIPEJCTABIATH JaHHbBIC B BUJE TAOIUIL, JUarpamMm, rpauKoB;
YUTaTh MH(OPMAIHUIO, TPECTABICHHYIO B BHJIE TAOJIHUIIBL, AUArPAMMBI, rpaduKa;
OIIpeIeNIATh OCHOBHBIE CTATUCTUYECKNE XapAKTEPUCTUKU YHUCIOBBIX HAOOPOB;
®  OIIEHUBATh BEPOATHOCTh COOBITHSA B IPOCTEUIINX CIydasX;
®  UMETb [IPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSX.
B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHUX NPEIMETOB:

®  OIICHMBATH KOJUYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tepedopa;
®  UMETh IPEACTABJICHHUE O POJIU MPAKTUUYECKH IOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITHI;
®  CpPaBHUBATb OCHOBHBIE CTATUCTHYECKUE XAPAKTEPUCTUKH, IIOJYYEHHBIE B IPOLIECCE PEIICHUS IPUKIAIHON 3a/1a4, U3YYE€HHS PEaJIbHOTO SIBJIICHHUS
®  OIEHUBATh BEPOSTHOCTH PEATHHBIX COOBITUIN U SIBJICHUN B HECIIOXKHBIX CUTYaIIUAX.
TexcToBBIE 3a729H

L4 Pemarn HecnoKHBIE CHOKETHBIC 3aJ1a4H Pa3HbIX THUIIOB Ha BCC apH(bMeTquCKHe ﬂeﬁCTBHH;

L4 CTPOUTH MOJCIIb YCJIOBUS 3ada9N (B BHUAC Ta6J'II/II_IBI, CXEMbI, pUCYHKa HUJIN ypaBHeHI/IH), B KOTOpOﬁ JAaHbl 3HAYCHUSA ABYX U3 TPEX B3aMMOCBA3aHHBIX
BCJIMYHMH, C OCJIBIO ITIOMCKA PCUICHUA 3a1a4u,

L4 OCYHICCTBJIATDH croco0 moucka pelICHHUA 3a4a4u, B KOTOPOM paCCYKACHUEC CTPOUTCA OT YCIIOBUA K Tpe6OBaHI/IIO Ui OoT TpC60BaHI/I$[ K YCJIOBHUIO,
COCTAaBJIATD IIJIaH PCIICHUA 3a1a4u,
BBLIACIIATD 3Tallbl PCIICHUA 3a/1a4u;
HUHTCPpHIPCTUPOBATH BBIYUCIUTCIIBHBIC PE3YJIbTATHI B 3a/1a4C, UCCIICAOBATH IMOJYUCHHOC PCIICHUC 3a1da4YU;
3HATb pa3jinune CKOpOCTeﬁ 00BEKTa B CTOSTUCH BOJC, IPOTUB TCUCHUSA U 11O TCUCHUTO PCKHU,
peuiaTth 3aJa4 Ha HAXOKACHUC YaCTH YUCJIa U YUCJIa 110 €0 YaCTH;

L4 peuiaTth 3aJla4i pa3HbIX THUIIOB (Ha pa60Ty, Ha TTOKYIIKHU, Ha ):[BI/I)KCHI/IC), CBA3BIBAOIINUX TPHU BCIWMYHHBI, BBIACIIATL 3TH BCIWYUHBI U OTHOIICHUA
MCKIY HUMU,

L HaxXOJUThb NPOUCHT OT YKCJia, YUCJIO IO MPOLECHTY OT HECTO, HAXOAUTH MPOLUCHTHOC CHUKCHHUE NJIW IPOUCHTHOC MOBBIIIICHHUEC BEJIMYUHEI,

L peliaTh HECJIOKHBIC JIOTUYCCKUC 3a1a4Y METOAOM paccymneHHﬁ.
B noBceaHeBHOM KU3HHU U MPpH U3YYCHUH APYIUX NIPEAMETOB:

®  BBIIBUTATH THUIOTE3bI O BO3MOXKHBIX MPEIEeIbHBIX 3HAUEHUSX HCKOMBIX B 33/1a4€ BETUYHH (JAeNaTh MPUKHUIIKY).
HcTropust MaTeMaTUKHU
e  OnuckIBaTh OT/AENbHBIE BBIIAIOIINECS PE3YJIbTAThI, OJYUYEHHBIE B X0JI€ Pa3BUTHS MaTEMaTUKH KaK HAyKU;
®  3HATh IPUMEPHI MATEMATUUECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHON UCTOPUEN;
e [IOHHMMAaTh POJIb MATEMATHKH B pa3BuTuu Poccum.
MeToabl MATEMATHKH
e  BpiOuparh MOIXOIANNN U3YICHHBIM METO/I TSI PEIICHUS N3YICHHBIX TUTIOB MAaTEMaTHYECKUX 3a]1a4;
e [IpuBoaUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYNKAIOIIEH JEHCTBUTEIBHOCTH U MPOU3BEICHUSIX UCKYCCTBA.



BbinyCKHMK IOJYYUT BO3MOKHOCTh HAVIMTHCS B 7-9 Kjaccax 1 odecrnedeHUst BO3MOKHOCTH YCIELIHOTO MPOA0JIKEHUSI
o0pa3oBaHus HA 0230BOM M yIJ1y0JI€eHHOM YPOBHSAX

DJieMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH

L4 Onepupoeambz NOHAMUAMU. onpedeﬂeHue, meopema, akKcuoma, MHOdAHCeCcneo, xapaxkmepucmukKku MHodcecmeda, dJ1eMeHm MHodicecnmea, nycmoe,

KOHEeUHOoe U DeCKOHeUHOe MHONICECTM B0, NOOMHOICECMBO, NPUHADTIEHCHOCTb, BKITOYEHUE, PABEHCMBO MHONCECTNE;

®  U300padcamob MHOIICECMBA U OMHOUWEHUE MHONCECME C NOMOWbBIO KPY2o8 Diliepa,

®  onpeoensimob NPUHAOLEHCHOCHb IEMEHMA MHONCECBY, 00beOUHEHUIO U NePeCceyeHU0 MHOJICeCMS;

®  300a8amb MHONCECMBO C NOMOUWDBIO NEPEYUCTIEHUS INEMEHMOB8, CI0BECHO20 ONUCAHUS,

®  onepuposamv NOHAMUAMU. BbICKA3bIBAHUE, UCMUHHOCMb U JONCHOCMb  BbICKA3bIGAHUS, OMPUYAHUE BbICKA3LIBAHUL, Onepayuu Hao
BbICKA3LIGAHUAMU. U, UTU, He, VCIIOBHbIE BbLCKAZbIBAHUS (UMNIUKAYULL),

®  CcmMpoumbv 8blCKA3LIBAHUS, OMPUYAHUSL BbLCKA3BIBAHULL.
B noBcexHeBHO KU3HM U NIPU U3YYEHHHU APYTUX MPEIMETOB:

o cmpoumb uenodku yMO3ClK/lIOLl€H1/l1:i HA OCHOB€E UCNOJIb30BAHUA npaeuﬂ JocuKu,
o UCnoJjib3o6eamsv MHoacecmeda, onepauuu C MHOJfcecmeamu, ux epagbuquKoe npedcmaeﬂeHue aﬂ}l ONnucaHuA pea]lele npoueccoe u }ZGJZeHulZ.
Yucaa

e Onepuposamv NOHAMUAMU. MHONCECMBO HAMYPAIbHBIX YUCET, MHONCECMBO YENbIX YUCEeT, MHONCECMEO PAYUOHATbHBIX HUCET, UPPAYUOHATbHOE
YUCI0, KBAOPAMHDIL KOPEHb, MHONCECMBO OeUCMBUMENbHBIX —YUCel, 2e0MeMmpUudecKds UHMepnpemayus HAaAmypaibHblX, YeavlX, pPayUOHANbHBIX,
OeticmeumenbHuIX Yuce,
®  NOHUMAMb U OOBACHIMb CMBLCT HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCLA,
BbINOIHAMb GLIYUCTIECHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOE PAYUOHALLHBIX bIYUCICHULL
8bINOIHAMb OKPY2lleHUe PAYUOHANbHBIX YUCeN ¢ 3a0aHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCIA,
npeocmasiimes payuoHaIbHOE YUCTO 8 8Ude 0eCAMU4HOU Opoou
®  YNopA0oOuUBAMb YUCIA, 3ANUCAHHbLE 8 8UOe 0DLIKHOBEHHOU U 0eCAMUYHOU OpoOU;
B noBceHeBHOI )KM3HU M NIPH U3YYEeHHH IPYTHX MPEAMETOB:

®  NPUMEHAMb NPAGUILA NPUOTUINCEHHBIX GLIYUCTEHUL NPU PeUeHUY NPAKMUYEeCKUX 3a0ay U peuleHul 3a0ad Opy2ux y4eOnvlx npeomemos;

2 3,HGCL " Aajiee — 3HaTh OPEACICHUC IIOHATHSA, YMETh MOSICHATH €I0 CMbICJI, YMETh UCTIOJIB30BATh IIOHATHE U €T0 CBOIICTBa Ipu NpoOBEACHUN paccymz[elmﬁ, J0Ka3aTeJIbCTB, pCUICHUH 3a/a4.



®  BLINOIHAMb CPABHEHUE PEe3VIbIMAMO8 BbIYUCTEHUN NPU PeUeHUU NPAKMUYECKUX 3a0ay, 8 MOM Yucie NPUOIUIHCEHHBIX GbIYUCTEHUL,

®  COCMAGIAMb U OYEHUBAMDb YUCTIOBbIE BbIPACEHUS NPU PEUeHUY NPAKMUYECKUX 3a0ay U 3a0a4 u3 Opy2ux y4eOHbIX npeoMemos;

®  3anuUCLIBAMb U OKPY2IAMb YUCTIO8blE 3HAYEHUS PeAIbHbIX eNUYUH C UCHONb308AHUEM PA3HLIX CUCIEM UBMEPEHUS.
To:xknecTBeHHbIEe MPeOOPa30BAHUSA

e Onepuposamv NOHAMUAMU CIENEHU C HAMYPATbHbLIM NOKA3ameneM, CIeneHu ¢ Yeavblm OmpuyamenbHblM noKazamenem,

®  BLINOIHAMb NPeodPA308AHUS YETbIX BbIPANCEHULL: 0eUCmBUs ¢ 0OHOUNEHAMU (CNOJCEHUe, 8bIYUMAanUe, YMHONMCEHUe), OeliCmBUs ¢ MHO20UIeHaAMU
(cnoowcenue, uluumarue, YMHONCEHUE),

®  BLINOIHAMb PA3N0JCEHUE MHO2OUICHO8 HA MHOMICUMENU OOHUM U3 CNOCOO08: BbIHECEHUe 3a CKOOKY, ePYNNUpOsKd, UCNOIb308AHUE (HOPMYI
COKPAWEHHO20 YMHONCEHUSL,

®  gbI0eNAMb K8AOPAM CYMMbL U PAZHOCMU OOHOUIEHOB,

®  pacKIao0vbIBamsv HA MHOICUMENU KBAOPAMHbIL MPEXUTIeH,

®  BLINOIHAMb NPe0OPA30BAHUS BLIPAICCHUL, COOEPAHCAWUX CMENEHU C YELbIMU OMPUYAMETbHLIMU NOKA3AMENAMU, NePEXo0Uums Om 3anucu 6 Uuoe
CcmeneHu ¢ YeaviM OmpuyamenbHulM noKasamenem K 3anucu 8 suoe opoou,

®  GLINOAHAML NPeodPA308aHUs. OPOOHO-PAYUOHANLHLIX BbIPAJICEHUI: COKpawjeHue Opobell, npugedeHue aneedpauyeckux oOpobei K oduemy
3HAMEHAMeNI0, CLOJCeHUe, YMHOJNCEHUe, 0elleHue aneedbpauyeckux opobetl, 603sedeHue aneedpauyeckol 0poou 6 HaAmyparbHylo U Yeayio OmpuyamenbHyro
cmenety,

®  BLINOIHAMb NPEOOPAZOBANUSL BLIPANCEHUU, COOEPAHCAUUX KBAOPAMHbIE KOPHU,

®  gvI0eNAMb K8AOPAM CYMMbL UU PAZHOCTU O8YUTIEHA 8 BbIPANCEHUSX, COOEPIHCAUUX KBAOPAMHbBLE KOPHU,

®  BBLINOIHAMb NPEOOPABOBANUSL BLIPANCEHULL, COOEPACAUUX MOOYTb.
B noBceHeBHO KU3HM U TIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  BLINOAHAMb NPeobPA306aHUs U OCUCMBUS C YUCTAMU, 3ANUCAHHBIMU 6 CMAHOAPMHOM UOe,
®  BLINOAHAMb NPEoOPA30BaAHU ANCEOPAULECKUX BbIPANICEHUL NPU PEUeHUY 3a0ay Opy2ux y4eOHbIX npeoMemos.
YpaBHeHHd U HEPABEHCTBA

e Onepuposamv NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEHb YVPAGHEHUs, peuleHue HepaseHcmed, pAasHOCUNIbHble YpasHeHus, 00.1acmb
onpeoeneHus ypasHerus (HepageHcmaea, CUcmembl YPasHeHUll UIU HePABeHCms),

®  pewamb TUHElHble YPAGHEHUS U YPAGHEHUS, C800UMbLE K TUHEUHBIM C NOMOWbIO MOHCOECMBEHHBIX NPeoOPA3068aAHU,

®  peuwams K8AOpaAmMHbvle YPAGHEHUS U YPABHEHUS, C80OUMbLE K KBAOPAMHBIM C NOMOUWBIO MOHCOECHEEHHBIX NPEOOPA308aAHULL,

®  peuwiamsb OpoOHO-UHElIHbIE YDAGHEHUS,

®  pewams npocmeriviue UppaYUOHAIbHble YPABHEHUs 8U0d / f(x)=a, \/ f(x)= \/ g(x);

n — -
®  pewams ypagHeHus suda X =4a;
®  pewams YPasHeHust CHOCOOOM PAZNIONCEHUS. HA MHONCUMENU U 3AMEHbl NEPEMEHHOT,
®  UCNONB308AMb MEMOO UHMEPBALO8 OJisl peuleHUs YeablX U OPOOHO-PAYUOHATLHBIX HEPABEHCME,



B noBcenHeBHOM KU3HM M IPH M3YYECHHHU APYTUX NPEIMETOB:

®  cocmaeiame U peuwams JuHelHble U K8AOpamHule YPAGHEeHUs, YPAGHEeHUs, K HUM CE00AWUecs, CUCmeMbl JUHEUHbIX YPAGHEHUl, HepaseHCme npu
peuteHuu 3a0a4 Opyaux yueOHvlX npeomemos,

®  GLINOJIHAMb OYEHKY NPasoonooodus. pesyibmamos, NoAY4aemMblX NpU peuleHuu JIUHEtHbIX U KEAOPAMHLIX VPAGHEHUU U CUCmeM JUHEHbIX
VPasHeHUll U HePaseHCME Npu peueHuU 3a0ay Opyeux yueOHuIX npeomMemos;

®  gulOUpamMb COOMEEMCMBYIOWUE YPAGHEHUS, HEePABEeHCMBA UIU UX CUCTeMbl Ol COCMABLEHUS MAMeMamuieckou Mooenu 3a0aHHOU peanbHOU
cumyayuu uiu NPUKIAOHOU 3a0ayil;

®  yMemb UHMEPNPemupo8ams NOJIYYEHHbIN NPU peuleHUU YPAGHeHUs, HepA8eHCmed Ul CUCeMbl pe3yibmam 8 KOHMeKcme 3a0aHHOU peanlbHol
cumyayuu uiy NPUKIAOHoU 3a0ayu.
DOyHKIUH

e  Onepuposamv NouAMUAMU: QYHKYUOHANbHASL 3A6UCUMOCMb, (DYHKYUA, 2pagur yHKyuu, cnocoowvl 3a0aHus (QYHKYUU, apeymMeHm U 3HAYeHue
@yukyuu, obnacmv onpedeneHuss U MHOICECMBO 3HAYEHUN (DYHKYuU, HYIU QOYHKYUU, NPOMENCYMKU 3HAKONOCMOSAHCIEA, MOHOMOHHOCMb (DYHKYUU,
YeMHOCMb/HeUemHOCMb QYHKYUU,

®  cmpoumbs epaguKku AUHEUHOU, K8AOPAMUYHOU QYHKYUL, 00PAMHOL NPONOPYUOHANLHOCIU, OYHKYUU 6UOA: Y = a + %b vy =Xy =¥ y=|x|;

® Ha npumepe K6AOpPAMUYHOU QYHKYUU, UCNOIb306amb npeobpasosanus epaguxa Gynkyuu Y=F(X) ons nocmpoenus epagurxos Gynxyuil
y=af (kx+b)+c;

®  COCMABIAMb YPAGHEHUs NPAMOU NO 3A0AHHBIM YCI0BUAM: NPOX00siufell uepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osuell yepe3 OAHHYIO
MOYKY U NAPALIeIbHOU OAHHOU NPAMOU,

® uccredosamv QyHKYUIO no ee epaguxy;

®  HAXOOUMb MHOMCECMBO 3HAYUECHUL, HYIU, NPOMENCYMKU 3HAKONOCMOAHCEA, MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

®  onepuposamv NOHAMUAMU: NOCIE008AMENbHOCHb, APUDMEMULECKAs NPOSPeCCUsl, 2e0MeMpPUiecKds npoepeccusl,

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2e0MEMPULECKYI0 NPOSPECCUIO.

B noBceHeBHO KU3HM U TIPU U3YUYEHHHU APYTUX NMPEIMETOB:

®  ULIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEATbHYIO 3A8UCUMOCTb ULU NPOYECC NO UX XAPAKMEPUCTIUKAM,
®  UCNONBL308AMb CBOUCMBA U 2PAPUK KEAOPAMUYHOU DYHKYUU NPU PeuleHuU 3a0ay U3 Opyeux yieOHvlx npeomemos.
TekcToBBIC 32241

e Pewams npocmule u crodxicHvle 3a0ayu pazHblX MUNOS, A MAKH#Ce 3a0ayU NOGbIUEHHOU MPYOHOCMU,
®  UCNONBL308aMb Pa3HblE KPAMKUE 3ANUCU KAK MOOETU MEKCMO8 CIONCHBIX 3a0ay Ol NOCMPOEHUsI NOUCKOBOU CXeMbl U peueHus 3a0a4;
®  pasiuuamev Mooeib MmeKcma U Mooeib peueHus 3a0aiu, KOHCMpyupoeams K 0OHOU MOOEIU peuleHUsl HeCI0MHCHOU 3a0a4u pazHble MoOelu meKkcma

®  3HAMb U NPUMEHAMb 00a CNOCObA NOUCKA peuleHus 3a0ay (0m mpedo8aHus K yCI08Uio U om yCiosusi K mpeodosanuro);



®  MOOeNUPO8amsb paccyiHcOeHus npu NOUCKe peuenuss 3a0a4 ¢ NOMOWbIO epag-cxemvl;

®  gvI0enAMb IMANBL peUleHUs 3a0aiU U CO0EPAHCAHUe KAHCO020 IMAand;

®  yMemb 6bI0UPAMb ONMUMALLHBIL MEMOO peuweHUss 3a0a4u U 0CO3HABAMb 8blOOP Memood, pPAcCMAmpueamsy pasiuinble Memoosl, HAXO0OUMb
PasHble peuleHus 3a0ayu, ecil 603MONCHO,

®  QHAMU3UPOBAMD 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

®  BLINOIHAMb PA3TUYHbIE NPEOOPA30BAHUS NPEONONHCEHHOU 3A0aYU, KOHCMPYUPOBAMb HOBbLE 3a0adl U3 OAHHO, 8 MOM YUCLe 0OpamHyle;

®  UHMeEpPNPemUpPO8ams GbIYUCIUMENbHBLE PE3YIbMambl 8 3a0aue, UCCIe008ams NOJYYeHHOe peuleHue 3a0ayu,

®  AHATUBUPOBAML BCEBO3MOJICHLIE CUMYAYUU B3AUMHO20 PACNONONCEHUs O08YX 00bEeKMO8 U UMEHEeHUe UX XAPAKMepucmuk npu CO8MeCmHOM
08UIICEHUU (CKOPOCMb, 8DEeMS, PACCMOSHUE) NPU PeleHUU 3a0ay Ha 08UICEHUE 08X 00BEKMO8 KAK 8 00OHOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABICHUSX,

®  UCCNe008aMb 8CEBO3MONCHBLE CUMYAYUU NPU PeUleHUlU 3a0ad Ha O8UdICEHUEe NO peKe, PACCMampueams pasHvle CUCMeMbl OMCYema,

®  pewams pazsHOOOPA3HbLLE 3A0aYU «HA YACTUY,

®  pewams u 060CHOBbLIBAMD CBOE peuleHUe 3a0ay (8blOeNsimb MAMEMAMUYecKylo OCHO8Y) Ha HAXO0JCOeHUe YaCmuy YUCIA U YUCIa No e20 Yacmu Ha
OCHOBE KOHKPEMHO20 CMbICAA OPOOU;

®  0co3Hasamv U 0OBACHAMb UOCHMUYHOCMb 3A0AY PA3HBIX MUNOS, CEA3bIEAIOWUX MPU 8ETUYUHBL (HA paOOmMY, HA NOKYNKU, HA O8UdICEHUE), BblOEMb
IMU BENUYUHBL U OMHOULEHUS MENHCOY HUMU, NPUMEHAMb UX NPU peuleHul 3a0ad, KOHCMpPYUposams coocmeeHubie 3a0ay YKA3aHHbIX MUNoe;

®  gademv OCHOBHbIMU MEMOOAMU PeuleHUs 3a0ay HaA CMeCU, CNLA8bl, KOHYEHMPayuu,
pewams 3a0ayu Ha NPOYEeHmMbl, 8 MOM YUCTe, CIONHCHbIE NPOYEHMbl ¢ 0DOCHOBAHUEM, UCNOIb3YA PA3HbIE CNOCOObL,
pewams joeudecKue 3a0ayu pasHblMu CHOCOdamU, 8 Mom Yucie, ¢ 08yMs OJI0KAMU U ¢ Mpemsl OIOKAMU OAHHBIX C HOMOWbIO MabIuY,
pewams 3a0ayu no KOMOUHAMOPUKe U Meopull 6epOSMHOCIEL HA OCHO8E UCNONIb308AHUS U3YUEHHBIX MeMO0008 U 0O0CHOBbIBAMNb peuleHue;
peuams HeClodCHble 3a0ayu N0 MamemMamuieckol cmamucmuxe;

®  081a0emb OCHOBHBLIMU MEMOOAMU PEWEHUsT CIOJCeMHbIX 3a0ay. apupmemuyeckuil, anreebpaudeckuti, nepedop SapUAHMOs, 2eoMempuyecKull,
epagpuyeckull, NPUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YUEHHbIMU CUMYAYUSIX.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  guloenamb NpU peuleHuu 3a0ad XapakmepucmuKku paccMampusdaemol 8 3aoave Ccumyayuy, OmIuyHwvle Om peaibHulX (me, Om KOMOpblIX
abcmpazuposanucs), KOHCMpyUpo8ams Hogble CUMYayul ¢ y4emom dMux XapaKkmepucmux, 6 4acmHoCmu, Npu peueHuu 3a0ay Ha KOHYeHmpayuu, y4umoléamas
NJIOMHOCMb 8ewecmed;

®  pewams U KOHCMPYUPOBAMb 3a0auu HA OCHOBE DACCMOMPEHUS PealbHblX CUMYAyull, 8 KOMOopvlx He mpeOyemcsi MOYHblU SblYUCIUMETbHbIU
pesyromam,

®  pewams 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBASL PA3Hble CUCeMbl Omcyemd.
CTaTuCcTHKA M TeOpHs BEPOSATHOCTE

e Onepuposamv NOHAMUAMU: CMOLOYAMbIE U KPY208ble OUuazpammvl, madbiuybl OAHHBIX, CpedHee apumemuyeckoe, Meouarda, Haubolvuiee U
Haumenbuee 3Hauenus 8bl00PKU, pa3max 8blOOPKU, OUCNePCUs U CMAHOAPMHOe OMKIOHeHUe, CTYYAlHAsl USMEHYUBOCTb,

®  uszgnekamv uHgopmayuro, IPEICTaBICHHYIO B Ta0JIMIAX, HAa JHarpaMmax, rpadukax;

® cocmaenames madIUYbl, CMPOUMb OUASPAMMYL U SPAPUKU HA OCHOBE OAHHBIX,



®  onepuposamv NOHAMUAMU: PAKMOPUAT YUCILA, NEPECMAHOBKU U COYemaHnus, mpeyeoivHuk Ilackans;

®  NPUMEHAMb NPABUILO NPOU3BEOEHUs NPU PEUUEHUU KOMOUHAMOPHBIX 3a0a4;

®  onepupogamv NOHAMUAMU. CAYYAUHBIL ONbIM, CAVHAUHLIL GbIOOD, UCHLIMAHUE, JJeMeHmApHoe CIyHaliHoe cobvlmue (UcXo0), Kiaccuyeckoe
onpeodeieHue eposMHOCMU CLYHAUHO20 CODbIMUSL, ONepayul Hao CIYYAUHBIMU COOLIMUAMU,

®  npPeoCcmasisnimeb UHGOPMAYUIo ¢ NOMOWDBIO Kpyeos Diliepa;

®  pewams 3a0a4U HA BbIYUCTIEHUE BEPOAMHOCMU C NOOCUEMOM KOIUYECmEd 6APUAHTNOE C NOMOUWbIO KOMOUHAMOPUKU.
B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  u3GIEKAMb, UHMEPNPEeMUpPO8ams U npeobpazosvieams uHGopmayuio, TPEACTaBICHHYIO B Ta0JIMIaX, HAa AUarpaMMax, rpadukax, oTpaskarolryro
CBOMCTBA U XapaKTEPUCTUKHU PEabHbBIX IIPOLIECCOB U SIBJICHUI;

L4 onpedeﬂﬂmb cmamucmuvyecKue xapakmepucmuxku 6bl60p0K no ma6ﬂuuaM, Ouaepammam, epaqbuKaM, 6blNOJIHAMb CpABHEeHUEe 6 3asUcumocmu om
yeau peuteHus 3ac)alm;

L4 oYyeHueambvb 6EPOAMHOCMb PeAlbHbLX cobbImuil u s61eHUll.
B HOBceI[HeBHOi;I JKU3HU U IIPA UBYICHUH IPYIUX NMIPEAMETOB:

®  LUCNOIB308aMb CBOUCMBA 2e0MemPU1ecKux guayp 01 pewieHus 3a1ad MPaKTUIECKOro XapaKTepa H 3a/1a4 U3 CMEKHBIX JUCIHUILIUH.
B noBceHeBHO KU3HM U NIPU U3YYEHUH APYTUX NPeAMETOB:

®  UCNOIL308aMb NOHAMUSL 6EKMOPOS U KOOPOUHAM OJIA peuleHus 3a0a4 no Qusuxe, 2eoepaghuu u Opyeum y4eoHviM npeomMeman.
HcTopusi MaTeMaTHKHU

o Xapakmepuzosamu 8K1A0 8b10AIOWUXC MAMEMANUKOE 8 PA38UMUE MAMEMAMUKY U UHBIX HAYYHBIX 00aacmel,
®  NoHUMamv poab Mamemamuxu 6 pazsumuu Poccuu.
MeToabl MATEMATHKH

e Vcnonv3ys uszyyennvlie Memoovl, npogooUms 00KA3AMENbCHEO, BbINOIHAMb ONPOBEPIHCEHUE,
®  guLIOUpamMb U3YYEHHbIe MEeMOObl U UX KOMOUHAYUYU 0I5l PEeUUeHUs. MameMamuyeckux 3a0a4;
®  UCNONL306aMb MAMEMaAMu4ecKue 3Hanus 0Jis ONUCAHUS 3AKOHOMEPHOCMEN 8 OKpYIIcaloujeli OelCmeumenbHOCmuy U NPOU38e0eHUsX UCKYCCmea,
®  NPpUMEHAMb npocmeliue NPOSPAMMHbIE CPEOCMEBA U INEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTNEMbL NPU PEUeHUY MAMEeMAMUyYecKux 3a0ady.
IIpeameTHbIe pe3yabTaThI IO ajredpe 7 KJI.
Ne HaumeHnoBaHue YYeHUK HAYYUTCSH YYeHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH
pa3aesioB U TeM
1 | Apo6u u npoueHThI - CpaBHUBATH JIpOOH; - IPUMEHSATH MOJIyUYEeHHbIE 3HAHUS TIPU PEIICHUN
- BBITIOJTHATH BBIYUCIICHHS C PAIlHOHATEHBIMU YHCIIAMHU; 3ajady;
-BBIYHCIISITH BEIPRKEHUS C HATYPAJIbHBIMH [TOKA3aTeNsIMHU; - IPUMEHSATH MPABUIIO NIEPEKPECTHOTO CPABHEHUS

- pelaTh 3aJ1a4v Ha MPOLECHTHI; 0OBIKHOBEHHBIX JAPOOEiH




- HaXOJIUTh cpefHee apupMeTHIEeCKOoe, MOAY U pa3Max YHCIIOBOrO psja.

2 | Ilpsimasi u oOpaTHasi | - OCYILECTBIISATH MEPEBOJ] 3a/1a4 HA SI3bIK (hopMyI; - IPUMEHSATH NOJIYYEHHbIE 3HAHUS IPU PELLICHUN
NMPONMOPIHOHAIBLHOCTD | - BBIpa)KaTh IIEPEMEHHBIE U3 HOPMYIT; 3ajauy;
- 3HATh MPSAMO MPONOPIHUOHATILHBIE BBIPAXKEHUS, 00paTHO - BBITMOJIHATD YHUCJIOBBIE TIOJICTAHOBKHU B (POPMYJIBI
IIPONOPLINOHAJIBHEIE;
- 3HaTh popMyITy 0OpaTHON MPOMOPIIMOHATEHOCTH;
- pelaTh 337a4u ¢ OMOILUBIO MPOMOPLIMIA;
3 | Beenne B ajredpy | - pacro3HaBaTh YHCIOBbIE BEIPRXKEHUS M BBIPAKECHUS C IEPEMEHHBIMH, | - OPMYIHUPOBATH MOHATHE JTMHEHHOTO YpaBHEHUSI.
4 | YpaBHeHus JIMHEHHbIEC YPaBHEHUS. -peuiath JUHEtHOe ypaBHEHUE B 00IIeM BU/IE.
- IPUBOJIUTH IPUMEPHI BBIPAKEHUM C IEPEMEHHBIMU, TUHEHHBIX - HHTEpIPETUPOBATh YPAaBHEHUE KaK
YPaBHEHHUH. MaTEMaTHYECKYI0 MOJIEb PEAIbHON CUTYalUH.
- COCTaBJIATH BBIPAKEHUE C MIEPEMEHHBIMHU 10 YCIOBHIO 3aauu. - OIIMCBIBATh CXEMY PELIEHUS TEKCTOBOH 3a/1a4H,
- BBINOJIHATH IPpeoOpa30BaHus BbIPAXKEHUN: IPUBOIUTH M1O00HbIE IIPUMEHATH €€ AJIs PEeLeHus 3a1a4
cllaraemble, pacKpblBaTh CKOOKH.
- HaXOJUTb 3HAUYECHUE BBIPAXKCHUSI C IEPEMEHHBIMU IIPU 33JaHHbIX
3HAUEHUSAX NIEPEMEHHBIX.
- KJ1accu(uUupoBaTh aaredpanyecKue BhIpaXKEeHUs, ONTUCHIBATH LIEJIbIE
BBbIPAXKECHUS
5 | KoopmuHatsel 1 - OTMEYaTh MHOKECTBO TOYEK Ha KOOPAMHATHOU IPSAMON; - HaXOJMUTh PACCTOSTHUE MEXYy TOUKAMH
rpa¢guku - OTMeYaTh TOYKH Ha KOOPAMHATHOMN IIJIOCKOCTH; KOOPJIMHATHON IIPSIMOIA;
- 3HaTh, YTO TaKoe TpaduKH; - NPUMEHSTH [TOJIYYECHHBIE 3HAHUS NIPU PELICHUH
- U300paxkaTh rpapuKu; 3a1a4
6 | CBoiicTBa CTeneHH ¢ | - HAXO/UTH MPOU3BEICHIE U YaCTHOE CTETICHEH; - HCII0JIb30BAaTh MIPaBUJIO MIEPECTAHOBKH MPHU
HATYPAJbHBIM - peuath KOMOMHATOpPHBIE 3a/1a4H; pEILIECHNN 3a/]a4;
nokasareJiemMm - YOPOIIATh MPOU3BEAECHUS U YACTHOE CTENEHEH. - IPUMEHSTH MOJTYYEHHbIE 3HAHUS IPU PEIICHUU
3aj1a4
7 | MHOTro4JeHbI - 3HaTh ONPEJIEIICHNS OIHOUJICHOB U MHOTOYJICHOB; - HCII0JIb30BaTh (POPMYIIBI KBaJpaTa CyMMbI 1
- BBINOJHATH AEUCTBUS C OJHOWIEHAMU U MHOTOUIEHAMHU. KBaJipaTa pa3HOCTH 1P BBIIIOJIHEHUH 3aJJaHU;
- pemarth 3aJ1a4y ¢ TOMOUIbIO ypaBHEHU I
8 | Paznoxenune - BBIHOCUTD OOIIUIT MHOXKHTEIb 32 CKOOKHU; - pemaTh ypaBHEHMS C IOMOLIBIO Pa3JIOKEHHUS Ha
MHOI'04JICHOB Ha - HCTIOJIB30BATh CIOCO0 TPYIIHPOBKH; MHOKUTENH
MHOKHUTE/IH - MCIOJIb30BaTh (POPMYILy pa3HOCTH KBaJpaToOB, POPMYJIbl Pa3HOCTH U
CYMMBI KyOOB;
- packiaabIBaTh HA MHOXKMTEIH C IPUMEHEHUEM HECKOJIBKUX CITOCOOOB.
9 | Yacroram BBIUUCIISATh OTHOCUTENIBHYIO YaCTOTY CIYYaHOrO COOBITHSI. - IPUMEHSTH NPABUJIA BHIYMCIEHUS BEPOSTHOCTEN




\ BEPOSITHOCTD \ CIIy4alHbIX COOBITHI MPH BBITOJIHEHUY 3aJaHUH

MpeametHble pe3synbtatbl MO AJITEBPE 8 K/IACCA

PAIIMOHAJIBHBIE YU CJIA

BbINYyCKHHUK HAYYUTCS:

1. IIOHUMATh OCO6CHHOCTI/I I[ec;[TPI‘-IHDfI CHUCTEMBI CUHCIICHUA,
2. BJAJCTh MOHITUSIMH, CBI3aHHBIMHU C JISIUMOCTBHIO HATYPAIBbHBIX YHCET,;
3. BBIpaXkaTh YMCIIAa B OKBUBAICHTHBIX (hopMax, BIOMpasi HanOoJsee MOIXOASIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIlUH;
4. CpaBHUBATH U YIIOPALOYMUBATH PAlMOHAIBHEIE YHCIIA,

5. BBINOJHATH BBIYUCICHHS C PAI[HOHAIBHBIMU YUCIIAMH, COUETAsi YCTHBIC U MMMCbMEHHBIC TPUEMBI BBIYMCIICHUH, TPUMEHSTh KaJIbKYJISTOD;

6. HUCIOJBL30BaTh MOHITHUSI U YMGHI/UI, CBA3AHHBIC C HpOHOpHI/IOHaJII)HOCTI)IO BCJIMYHMH, HpOHeHTaMI/I B X0O/€ peHIeHI/Iﬂ MAaTEeMAaTHUYCCKUX 3a1a4 U 3aJa4 U3
CMEKHBIX MPEIMETOB, BBITIOJIHATH HECIOKHbBIE MPAKTUYECKUE PACUETHI.

BBIHVCKHI/IK ITOJIYYHUT BO3MOXHOCTB:

7. TO3HAKOMUTHCS C MO3HIIMOHHBIMU CHCTEMAMHU CUHCIECHHS C OCHOBAHHSAMHU, OTIHYHBIMH OT 10;

8. yrnyOuTb U pa3BUTh NPEACTABIEHUS O HATYpPAJIbHBIX YUCIIAX U CBOMCTBAX JEIUMOCTH;

9. Hay4YHMTbCS UCIOJIB30BATh MPUEMBI, PAITHOHATH3UPYIOLINE BBIYUCIECHUS, TPUOOPECTH MPUBBIYKY KOHTPOJIUPOBATH BHIYUCIICHHUSI, BRIOMPAs TOIXO SN I
JUTSI CUTYaIlUH CII0C00.
JNEVCTBUTEJIBHBIE YACJIA

BeIlTyCKHHK HayduTCs:

1. wmcroinr30BaTh HaYAJILHEIE HpeI[CTaBJ'IeHI/ISI O MHO>XXECTBEC HeﬁCTBHTGHBHBIX YHUCCII,

2. BIaJeTh MOHITHEM KBAJPATHOTO KOPHS, MPUMEHSTH €T0 B BHIYMCICHUSX.

BBIHVCKHI/IK ITOJIYYUT BO3MOXKXHOCTB:

3. pa3BUTH MPEJCTABICHUE O YUCIIC U YUCTIOBBIX CHCTEMaX OT HATYpalIbHBIX JI0 IEHCTBUTENBHBIX YUCEI; O POJIM BHIUMCICHUN B YEIIOBEYECKON TPAKTHKE;

4. pa3BUThH U YIIIYOUTH 3HAHUS O AECATUYHON 3aMKCU AEHCTBUTEIBHBIX YnceN (IEpUOoANYECKHE U HETIEPUOINIECKUE IPOOH ).

NU3MEPEHUSA, TIPUBJINKEHU S, ONEHKHU

BeIlTyCKHHK HayduTes:

1) ucnonbp30BaTh B XOJ€ PEIICHUs 33a]a4 HJIEeMEHTapPHbBIE MPEICTABICHNUS, CBI3aHHbIE C TPUOIMKEHHBIMU 3HAYCHHUSIMH BEITHUHH.

BBIHVCKHI/IK ITOJIYYUT BO3MOXKXHOCTB:




2. TOHATb, YTO YHUCIIOBBIC JAaHHBIE, KOTOpBIE MCIIOJIB3YIOTCS Ul XapaKTEPUCTHKH OOBEKTOB OKPY)KAIOLIEr0 MHUDA, SBISIOTCA HMPEUMYLIECTBEHHO
OpUONMKEHHBIMUA, YTO MO 3alUCH NPHOMMKEHHBIX 3HAYEHUH, coAepkammxcs B HH(OOPMAIMOHHBIX HMCTOYHUKAX, MOXHO CYAUTH O MOTPEIIHOCTH
MPUOTMKCHHUS;

3. TOHATh, YTO TOTPEIIHOCTh pe3yJbTaTa BBIYMCICHUH TOJDKHA OBITH COM3MEpPUMA C TIOTPEIIHOCTHIO UCXOIHBIX JTAHHBIX.

AJITEBPAMYECKHUE BBIPAKEHU A

BrinyckHuk Haydures:

1. BianeTh MOHATUSAMHU TOXKIECTBOY», KTOXKIECTBEHHOE MTPeoOpa3oBaHuey, pelIaTh 3a7auH, cojepxKaiue OyKBEeHHbIE JaHHbIEe;, paboTath ¢ (hopMynamu;

2. BBIIOJHATH IPeoOPa30BaHUs BBIPAKEHUN, COAECPIKAIIMX CTEIICHH C IIeJIbIMU T0Ka3aTeNIsIMU U KBaJIpaTHbIE KOPHU;

3. BBINOJHATH TOXJIECTBEHHbIE NMPE0oOPa30BaHUS PALMOHAIBHBIX BBIPAKCHHH HA OCHOBE MPABWJI JEUCTBUI HaJ MHOTOWICHAMH U alNreOpanvecKuMu
TPOoOsSMH;

4.  BBIIOJHATH paszioxxeHue MHOT'OUJIEHOB Ha MHOKUTEIH.
BbINYCKHUK NOTYYHUT BO3MOKHOCTD:

5. HayduTHCS BBIIOJHATH MHOTOIIATOBBIE TPEOOPa30BAHMUS PAIMOHANBHBIX BBIPAKCHUN, IPUMEHSISI IIMPOKHA HAOOp CIIOCOOOB U MPUEMOB;

6. NPUMEHATh TOXICCTBEHHbIE INpeoOpa3oBaHUs Ul pEUIeHHs 337ady M3 pa3IMyHbIX pPa3/elnoB  Kypca (Hampumep, Uil HaXOKICHHUs
HanOOJIbIIET0/HANMEHBIIIETO 3HAYCHHUST BRIPAYKEHUS).

YPABHEHUSA

BbinyckHUK Hay4quTCS:

1. permate OCHOBHbIE BU/Ibl PALIMOHAIBHBIX YPABHEHUH C OJTHON IIEPEMEHHOM, CUCTEMBI ABYX YPABHEHUH C ABYMS EPEMEHHBIMU;

2. IOHUMMAaTh YpaBHEHHE KaK BaXHEUIIYI0 MATEMAaTHYECKYI0 MOJEIb Ui OMMCAHUS U U3yYeHUs pa3HOOOpa3HbIX peallbHbIX CUTYallUi, penaTh TEKCTOBbIE
3a/1auu anreOpanvdeckKuM METOOM;

3. mpuUMeHATh rpaduyeckre NpecTaBiIeHUs A UCCIeI0BaHNs ypaBHEHUH, UCCIEIOBAHNUS U PEIIEHUS CUCTEM YPaBHEHMH C IByMs IEPEMEHHBIMHU.

BbINyCKHUK TOJTYYUT BO3MOYKHOCTb:

4) OBJIAJIETh CIELUAIbHBIMU NpPUEMAMHU PEIICHUS YPaBHEHUH M CHCTEM YpPaBHEHUH; YBEPEHHO NPUMEHATH alnapar ypaBHEHUN IJIs pEIICHHUs
pa3HOOOpa3HbIX 3a1a4y u3 MaTeMaTHKH, CMEXHBIX
IIPEIMETOB, TPAKTUKU;

5) npuMeHsITh TpaduUecKue MpeACTaBICHHS JJIsl UCCICIOBAHMUS YPAaBHEHU, CHCTEM ypaBHEHHIA, COJlepKalux OyKBeHHbIE KO3 QUITMCHTHI.

OCHOBHBIE ITOHATHUA. YNCJIOBBIE @ YHKIINHN

BbInyckHHMK Hay4dHTCS:

1. MOHMMATB M UCIOJIB30BaTh (PYHKIIMOHAJIBHBIE OHATHS U SI3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAYECHHUS);

2. cTpouTh rpaduKy AIEMEHTAapHbIX (PYHKUNN; UCCIIeI0BaTh CBONCTBA YMCIOBBIX (DYHKIIUN HA OCHOBE U3y4EHUS MOBEJIEHUS X IpadUKOB;

3. moHMMaTh (YHKIUIO KaK BaXKHEHIIYI0 MaTeMaTH4YecKyl0 MOJENb ISl OINUCAaHMUSA IPOLECCOB U SBJICHUN OKPYKAIOIIEr0 MHpa, NPUMEHSThH
(GYHKIIMOHATIBHBIN S3bIK U1 OMUCAHUS U UCCIIEJOBAHMSI 3aBUCUMOCTEN MEX Ty (PU3NUECKUMH BETUUMHAMHU.

BhINYCKHHMK OJYYUT BO3MOYKHOCTb HAYUYUTHCS:

4. TPOBOJIUTH HCCIIEIOBAHMS, CBSI3aHHBIE C M3yYEHHUEM CBOMCTB (YHKIMI, B TOM 4YHCIIE€ C HCIOJIb30BAaHHEM KOMIIbIOTEpA; Ha OCHOBE TpauKOB
M3Y4YEHHBIX (PYHKUUN CTPOUTH OoJiee ClIoKHbIE TpapuKy (KyCOUHO-3aJaHHBIE, C «BBIKOJIOTBIMUY» TOUKaMH U T. I1.);

5. ucnonb30BaTh GYHKIMOHAIbHbIE IPEICTABICHUS U CBOMCTBA (DYHKIIMI JUIs PEIIeHNsI MaTeMaTHYECKUX 3a/]1a4u U3 pa3IMuHbIX pa3iesioB Kypca.




OIMUCATEJIbHAS CTATUCTHUKA

BblnycKHUK Hay4UTCs UCIIOJIB30BATh POCTEUIINE CIIOCOOBI ITPEICTABICHHS U aHAIN3a CTATUCTUYECKUX JaHHbIX.

BbINYyCKHUK MOJIYYUT BO3MOKHOCTh MPHUOOPECTH NEPBOHAYATIBHBIN ONBIT OpraHU3aluy cOOpa AAHHBIX MPHU IPOBEIEHUH ONPOca OOLIECTBEHHOI'O MHEHUS,
OCYIIECTBISATh X aHAJIM3, IPEJCTABIATH PE3YAbTATHI, ONPOCA B BUJIE TAOJIUIBI, TUATPAMMBI.

CJIYUYAWHBIE COBBITHS U BEPOSITHOCTD

BbInycKHUK HayYUTCSl HAXOAUTh OTHOCUTENIBHYIO YACTOTY U BEPOSITHOCTh CIIy4allHOTO COOBITHSI.

BBINYCKHUK HOJYYUT BO3MOXKHOCTb IPHOOPECTH ONBIT IPOBEIEHUS CIy4YalHbBIX SKCIEPUMEHTOB, B TOM YHUCIE€ C MOMOILBIO KOMIIBIOTEPHOTO
MOJEIINPOBAHUs, UHTEPIPETALNY UX PE3YJILTATOB.
KOMBHUHATOPUKA

BhImycKHUK Hay4uTCs pemaTh KOMOMHATOPHBIE 3314l HAa HAXOXKACHUE YUCIIa 00bEKTOB MM KOMOMHAITUI.

BbINyCKHUK NOTYYHUT BO3MOKHOCTh HAyYUThCS HEKOTOPBIM CIELUATbHBIM IPUEMaM pelIeHUs] KOMOMHATOPHBIX 3a/1au.

IIpeaMeTHbIe pe3yJbTaThl M0 ajredpe 9 k.

IIpeamMeTHbIe pe3y/abTaThI:
1) oco3HaHMe 3HAUEHUS MATEMATHUKH JIJIsl IOBCETHEBHOM KU3HU YEJIOBEKA;
2) TMpeicTaBlIeHHE O MaTeMaTUYeCKOM Hayke Kak cdepe MareMaTHMYecKOW JesATeNbHOCTH, 00 3Tamax e€ pa3BUTHUA, O €€ 3HAYMMOCTU JUIl Pa3BUTHUS
LMBUJIN3ALUY;
3) pa3BuTHE yMEHUH paboTaTh ¢ y4yeOHBIM MaTeMAaTHYECKUM TEKCTOM (aHAJIM3MPOBATh, M3BJIEKATh HEOOXOJUMYI0 HMH(OpPMAlHIO), TOYHO U TI'PaMOTHO
BBIPAaXKaTh CBOU MBICIU C IPUMEHEHHEM MaTeMaTHUYE€CKON TEPMUHOJIOTUN U CUMBOJIMKH, IPOBOIMUTH KJIACCU(PUKALIUH, JIOTHYECKUE 00OCHOBAHUS;
4) BraaeHue 0a30BbIM MOHATHIHBIM alapaToM 110 OCHOBHBIM pa3/ieiaM COJCpKaHUS;
5) cucTeMaTH4ecKHe 3HaHHsI O QYHKIMSIX U UX CBOMCTBAX;
6) MNpaKTUYECKH 3HAYMMblE MATEMaTH4YECKHME YMEHHS M HAaBBIKM, HMX IPUMEHEHHE K pEUICHHI0 MaTeMaTHYECKUX M HEMAaTeMaTH4YeCKUX 3aaad
IIPEIIOIAraroIlee yMEHHMs:
*  BBINOJIHATH BBIYMCICHUS C JEHCTBUTEIbHBIMY YUCIIAMU;
*  pemiath ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPAaBHEHHI U HEPABEHCTB;
e pemaTh TEKCTOBbIE 33J1a4l apu(PMETHUECKUM CITIOCOOOM, C TIOMOILIBIO COCTABIICHHS U PELICHUs] YPaBHEHUH, CUCTEM YpaBHEHHI U HEPaBEHCTB;
*  HCMOJb30BaTh aNreOpanyecKuil S3bIK Ul OMMCAHUS [IPEIMETOB OKPYKAIOIEro MUPA U CO3aHUS COOTBETCTBYIOIIMX MaTEMaTUUECKUX MOJEIEH;
*  TPOBEPATH MPAKTUYECKHE PACUETHI: BBIYUCIEHHUS C MPOLEHTaMH, BBIYUCICHHUS C YHMCIOBBIMU IOCIEAOBATEIbHOCTSAMH, BBIYMCIECHMSI CTaTUCTHUECKHUX
XapaKTEePUCTHK, BHIIOJIHEHNE TPUOITMKEHHBIX BRIYUCIICHUN;
*  BBINOJHATH TOX/IECTBEHHbIE TPE0OPa30BaHUs PAIIIOHAIBHBIX BBIPAKEHUH;
*  BBINOJIHATH ONEPALMU HAJl MHOKECTBAMU;
*  HccaenoBaTh QYHKIIMHU U CTPOUTH UX TpaduKy;
*  YHUTaTh ¥ UCHOJB30BATh HHPOPMALIMIO, IPEICTABICHHYIO B BUE TaOIHIIbI, TUarpaMMbl (CTOJIOUATON MIIM KPYTOBOM);
*  pemiarh mpocTeiiire KOMOMHATOPHBIE 33/1a4H.



Tema

Yuammuecs Hayyarcst

Yuamuecs moJjgay4aTt BO3MOKHOCTD

Hepasencmea

— IIOHMMAaTb TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIC
C OTHOLUIEHUEM HEPABEHCTBA, CBOMCTBA YHCIIOBBIX
HEPABEHCTB;

— pewarb JUHEHHBIE  HEpPaBEHCTBA C  OJHOMU
IIEPEMEHHOM M HX CUCTEMBI; peulaTb KBaJIpaTHbIE
HEpaBEHCTBA €  OmOpoi  Ha  rpaduueckue
IIPEICTaBICHMUS.

— HCIOJb30BaTh B XOJ€E PELICHUs 3a/1a4 dJIEMEHTAPHBIC
IPEJCTaBICHUS], CBS3aHHbIE C NPUOIMKEHHBIMU
3HAYEHUSMU BEJINYMH.

— OCBOUTH pa3HOOOpa3Hble MPUEMBI  JOKa3aTelIbCTBA
HEPaBEHCTB;

— TPUMEHATH rpaduyeckue MpeJICTaBICHUS TUIS
UCCIIC/IOBAaHUSI ~ HEPABEHCTB, CHUCTEM  HEPABEHCTB,
cojiepXKarux OyKBeHHbIC KOI(DPHUITUEHTHI.

— TMpPUMEHATh amnmapaT HepaBeHCTBAa Ui pelleHUus
pa3sHOOOpa3HBIX MaTeMaTWYeCKHX 3ajad, 3aaad  H3
CME)XHBIX MPEJAMETOB U MPAKTUKH.

— TIOHATH, YTO YHCIIOBBIC JaHHBIE, KOTOPBIE UCTIOIB3YIOTCS
JUIL  XapaKTePUCTUKA OOBEKTOB OKPYKAIOIIETO MUDA,
SBIIIOTCS IPEUMYILIECTBEHHO MPUOIMKEHHBIMH, YTO IO
3aMuCcH MPUOMIKEHHBIX 3HAYCHUH, COACPIKAIIMXCS B
MH(OPMALIMOHHBIX HCTOYHUKAX, MOXHO CYAUTH O
MOTPEIIHOCTH MPUOIMKEHUS

— TMOHATh, YTO TIOTPEIIHOCTh pE3yJbTaTa BBIYMCICHUN
JOJIKHA OBITH COM3MEpPHMa C MOTPEIIHOCThIO MCXOTHBIX
JTAHHBIX

Keaopamuunaa ¢pynxuyusn

- TOHMMaThb M  UCHOJb30BaTh  (YHKLUMOHAIbHbIE
NOHATHUS,  S3BIK  (TEPMHHBI,  CHMBOJIMYECKHE
0003HaYeHHUS);

- CcTpouTh  rpaduk  KBaJpaTUYHOM  (PYHKIHH,
HCCIIEIOBATh €€ CBOMCTBA;

- TIOHHMATh KBaJ[paTHIHYIO GyHKIHIO KakK
BOKHEHIIYI0O  MaTeMaTHYeCKyl0  MOJEIb  JUId
ONMMCAHUS TPOLECCOB M SBJIEHUI OKPYXKaroIIero
MHUpa, TNPUMEHATh (YHKIMOHAJIBHBIA S3BIK JUIS
ONMCAHUA W UCCIIEOBAHMS 3aBUCHUMOCTEH MEXIy
(U3NUECKUMU BEIMYMHAMM.

- TPOBOJIUTH HCCIECJOBAHMs, CBS3aHHBIE C W3yUYEHUEM
CBOMCTB (YHKIMI, B TOM 4YHCJE C HCIOJIH30BAHUEM
KOMIIbIOTEPA; Ha OCHOBE Ipa)uKOB U3YUEHHBIX (YHKIUI
CTOUTH OoJiee CloXkHbIE IpaduKku (KycOUHO-3aJaHHbIE, C
"BBIKOJIOTBIMU'" TOYKAMH U T. I1.);

- HCNONb30BaTh (DYHKIMOHAJBHBIE MPEJICTaBICHUS U
CBOMCTBA (PYHKLUH /715 pelIeHUs] MaTeMaTUYEeCKUX 3a1a4
U3 pa3IMyYHBIX pa3/esoB Kypca.

Ypaenuenusn u cucmemut
ypasHnenui

- pemarb OCHOBHBIE BHUJIbl PALIMOHAIBHBIX YPaBHEHHUU
C OJIHOM IEPEMEHHOM, CUCTEMBI IBYX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU;

- TPUMEHATh AHATUTUYECKUNA U TpadUUYecKUil SI3BIKU
JUIL  VHTEpPIpeTallud  IOHSATHUH, CBSI3aHHBIX C
MOHATUEM YPaBHEHWMs, Ul PELICHUS YPaBHEHUU U
CHUCTEM YpaBHEHUMU;

- HCMOJB30BATh IIUPOKUM CIEKTP CIEHHAIBHBIX NMPUEMOB
peLICHUs YPaBHEHUM U CUCTEM YPaBHEHU;

- YBEpPEHHO NPHUMEHATH anmnapar ypaBHEHUN U HEPAaBEHCTB
JUIs pelIeHHus pa3sHOOOpa3HbIX 3ajauy U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, PEaTbHON NPAKTUKH




MOHUMATh ypaBHEHUE Kak BaKHEHIIYIO
MaTEMaTUYECKYI0 MOJIEIb JUIsl ONIMCAHUS U U3YUCHUS
pa3HOOOpa3HBIX  pealibHbIX CHUTYyallMii, pelaTh
TEKCTOBBIC 33JIa4H aITreOpanuecKuM METOIOM;
MPOBOAMUTH MPOCTEHIINE HCCIEAOBaHUS ypaBHEHUI
U CHCTEM YpaBHEHHUU, B TOM YHUCJE C IPUMEHEHUEM
rpadguueckux  mpelcTaBieHU  (yCTaHABIIMBATh,
MMEeT JIM YypaBHEHUE WJIM CHUCTEMA YpaBHEHUM
pellIeHus], €ClI UMEET, TO CKOJIbKO U IIp.)

Apugmemuueckasn u
2eomempuuecKkan npozpeccuu

IIOHUMAThb u HUCITIOJIB30BATh A3BIK
MOCJICIOBATEIBHOCTEH (TEPMUHBI, CHMBOJIHUYECKHUEC
0003HaueHUs ),

PUMEHSTh bopmyIbl, CBSI3aHHBIC c

apupMeTUYECKOl 1 TeOMETPUUECKON IPOrPECCUsiMH,
U anmnapar, cOpMHUPOBaHHBINA IPU U3YYEHUH JPYTUX
paszenoB Kypca, K pEeLICHHIO 33[1a4, B TOM YHCIE C
KOHTEKCTOM M3 PEaJIbHOM JKU3HHU.

pemiatb KOMOMHHMPOBAaHHBIE 3a7aydl C TMPUMEHEHUEM
dopMyn N-ro uwieHa M CYMMBbI NIEPBBIX WICHOB
apu(meTnyeckol W TEOMETPUYECKOW Iporpeccui,
IPUMEHSS TIPU 3TOM ammnapar ypaBHEHUI 1 HEPABEHCTB;
NOHUMAaTh  apU(PMETHUYECKYI0 U  T€OMETPHUUYECKYIO
porpeccuu Kak (QYHKUMH HaTypajJbHOI'O apryMeHTa;
CBA3BIBATH APUPMETHUUECKYIO MPOrPECCUI0 C JTUHEHHBIM
pPOCTOM, TEOMETPUYECKYI0 - C HKCHOHEHIMAJIbHBIM
pPOCTOM.

Cmamucmuka u GEPOAMHOCHb

HCIIOJIb30BaTh pocTeiime CITOCOOBI
MPEJICTABJICHUS U aHAJIM3a CTATUCTHYCCKHUX JTAHHBIX.
HAXOJUTh OTHOCUTEIbHYIO YacTOTy M BEPOSATHOCTh
CITy4altHOTO COOBITHSI.

pemaTte KOMOWHATOpHBIC 3aJaud HAa HaXOXKJIECHUE
qHcia 00ObEKTOB MM KOMOWHAIIUHN.

MpHOOpPECTH MepBOHAYATIBHBIN OIBIT OpraHu3auu coopa
JAHHBIX MpU MPOBEAECHHUU OIpoca OOLIECTBEHHOI'O
MHEHHsSI, OCYIIECTBIATh MX aHalu3, MPEACTaBIATh
pe3yNbTaThl ONpoca B BUJI€ TaOJIUIIbI, JUArpaMMBbl;

Hay4YMTbCS TPUBOAMUTH  COJEpIKATENbHbIE IMPUMEPHI
MCIIOJIb30BaHUs JJIs ONMCAHUS JaHHbIX.

npuodpectu OIIBIT IIPOBEICHUS ClTyyaitHbIX
HKCIIEPUMEHTOB, B TOM  YHCI€ C  IOMOIIbIO

KOMITBIOTEPHOTO MOJEIMPOBAHUS, WHTEPIPETALNN HX
pe3yIbTaTOB.

Hay4UThCS] HEKOTOPHIM CIIELIUAIIbHBIM MTPUEMAM PEIICHUS
KOMOWHATOPHBIX 3a]1a4

Iloemopenue

CpaBHUBaTh W  YIOPSIOYUBATh PAlMOHAIBHBIC
YHCIIa;
BBIIIOJIHATh ~ BBIUMCIICHUS € PAlMOHAJIBHBIMU

quciaMu, co4de€Tas YCTHBIC W IMHCBMCHHBIC IIPHUEMBI
BLI‘{I/ICJ'ICHI/II\/'I, IMPUMCHCHHUC KAJIBKYJIATOPA,

HCIIOJIB30BAaTh IIOHATUA W YMCHHA, CBSA3AaHHBIC C
MNPpONOpHUOHAJIBHOCTBIO BCJIMYMH, IIPOLHCHTAMU B

HCIOJIb30BaTh HAYAJIBHBIC MPCACTABICHUA O MHOKCCTBC
}IeﬁCTBHTeHBHLIX YHUCCII.

Pa3BUTH NMPCACTABICHHUEC O MHOKCCTBAX;

Pa3BUTH MPEACTABICHHUEC O YHCJIC U YHUCIIOBBIX CUCTCMaAX
OT HATYypaJbHBIX 10 HeﬁCTBHTCHBHLIX qucelil; O pojin
BBIUMCIICHHI B IIPAKTUKE;

HAaY4YHUTHCA HCIIOJIB30BaTh ITPpUCMEI,




XOJle pellleHus] MaTeMaTHYeCKUX 3aj1ad M 3agad u3 paloHaIN3UPYIOLIHe BBIUMCJICHHUS, npuodpectu

CMCXKHBIX TIPCAMCTOB, BBIIIOJHATL  HCCIIOKHBIC MPUBBIYKY KOHTPOJIUPOBATL  BBIYHUCJIICHUA, BBIGI/IpaSI
IMPAKTUYCCKUE PACUCTEBL HOI[XOI[HH_II/Iﬁ IJI1 CUTyallur croco0.

- MNPUMCHATH IIOHATHA, CBA3AHHLIC C OCIIMMOCTBIO |- MIPUMCHATH TOXACCTBCHHBIC Hp606pa30BaHI/I5I JUIA
HaTypaJbHBIX YUCEII; pE€IICHUs 3a4a4 U3 pa3JIMYHbIX pa3acioB Kypca.

- BBINOJIHATH OINEpaIuy HaJ MHOKECTBAMH;

- pemiath 3agadd, cojeprkaiiue OYKBEHHbIC JaHHBIE,
pabotath ¢ hopMynamu;

- ONepUpOBaTh IMOHATUSAMHU "KBaJpaTHBIA KOpEHB',
MPUMEHSTH €T0 B BEIYHCIICHHUSIX;

- BBINIOJIHATH npeoOpa3oBaHue BBIpAXECHU,
COJIepIKalINX CTENEHH C LEIbIMU IIOKa3aTENMU;

- BBIIOJNIHATH  TOXJAECTBEHHbIE  MpPeoOpa3oBaHUA
palMOHATIBHBIX BBIPAKEHUHW Ha OCHOBE IIPaBUII
JNEHCTBUI HaJ MHOTOWICHAMH M aireOpandecKumMu
IPOOsIMU;

- BBIIOJNHATH  PA3lOXKEHHE  MHOTOYJICHOB Ha
MHOXXHUTEIIH,

- TNpUMEHATh NpeoOpa3oBaHUsl  BBIPAKEHUH  AIs
peuieHuss pasMyHBIX 3aJad M3  MaTEeMaTHUKH,
CMEXHBIX MPEJAMETOB, U3 peaTbHON MPAKTHKH.

2. CogepxaHue Kypca MAaTeMaTHKH B 7-9 KJaccax
AJiredpa

Yuciaa
PannonajJbnHBIE YHCIa

MHOXeCcTBO panMOHAIBHBIX uncell. CpaBHEHHE pallHOHABHBIX Yrcel. JIeHCTBHS ¢ pallMOHANBHBIMU YUCIaMu. [Ipedcmasienue payuoHaibHO20 YUcia
decsamuunou 0poobIo.
HppanuoHajbHble YHCIA

[TonsiTue mppanuoHaabHOro yucia. Pacrmo3HaBaHue uppanMoHanbHbIX uncend. [Ipumepsl gokazaTtenscTB B anreOpe. MppanuoHanbHOCTH chna\/é.
[Ipumenenue B reomerpun. CpagreHue uppayuoHatvbusix yucen. Muoscecmeo oelicmeumenshbix Yucel.

ToxnecTBeHHBbIC IPe0OpPa30BaAHUA
Yucii0Bble 1 O0yKBEHHbIEC BbIPAKECHUS



Bripaxkenue ¢ nepeMeHHON. 3HaueHue BbipaxkeHusd. [loicTaHOBKA BBIpAXKEHU BMECTO TEPEMEHHBIX.

esbie BbIpaskeHUst

CreneHb ¢ HaTypaJIbHBIM TOKa3aTesIeM U ee cBoicTBa. [IpeoOpazoBaHus BEIpAKEHUH, COJIEPIKAIIUX CTEIICHU C HATYPaIbHBIM ITOKa3aTeIIeM.

OpHowieH, MHOTOWICH. JIeHCTBUS ¢ OJHOWICHAMH W MHOTOUYWICHAMH (CIIOKEHUE, BBIYMTAHUE, YMHOXKEHHE). DOpMYIbl COKPAIEHHOTO YMHOXCHHUS:
Pa3HOCTh KBaJpaToB, KBAJApaT CyMMBl U Pa3sHOCTH. Pa3lojkeHWe MHOTOWIEHA HAa MHOXXHTEIU: BEIHECEHHE OOIIEr0 MHOXUTENS 3a CKOOKHU, epynnuposkd,
npumenenue opmyn COKpaujeHHo2o ymHodxcenus. Keaopamuuiii mpexuien, paznogtcenue K8aopamHo2o0 mpexuieHa Ha MHONCUMENU.

JIpoGHO-panMoHa/IbHBIE BHIPAKEHU S

Crenenp ¢ 1enbIM TOKazareneM. [IpeoOpazoBaHue IpOOHO-TMHEWHBIX BBIPAKCHUN: CIIOKEHHE, YMHOXCHHE, JeleHue. Aneebpauveckas Opoob.
Jlonycmumble 3HaueHUss nepemenHbiX 8 OPoOHO-payUoOHaNIbHbIX evipadicenusx. CokpaweHue aneebpaudeckux opooeil. Ilpusedenue anceopauneckux opodei K
o0bwemy 3namenamento. Jleicmeaus ¢ aneebpauyeckumu OpoosIMu: CLOJNCEHUE, BbIYUMAHUE, YMHOJCEHUE, OelleHUe, 86036e0eHIe 8 CIENeHb.

IIpeobpaszosanue svipadicerull, cOOEPACAUUX 3HAK MOOYJIAL.

KBaapaTHbie KOpHH

ApudmeTndecknii KBaJpaTHBIM KopeHb. l[IpeoOpa3oBaHWe BBIPAKCHUN, COJEpKAlIMX KBaJpaTHbIE KOPHH: YMHOXKEHHUE, JCJICHUE, BBIHECCHUE
MHOYHUTEJIS M3-T10]1 3HAKA KOPHS, 6HECEeHUEe MHOICUMENsL NOO 3HAK KOPHSL.

YpaBHeHUs] 1 HEPABEHCTBA
PaBeHncTBa

YucnoBoe paBeHCTBO. CBONCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € EpEMEHHOM.

YpaBHeHus

[TonsiTHEe ypaBHEHMS U KOpHs ypaBHEeHUSA. [Ipeocmasnenue o pasHocunbrocmu ypasHenuil. Qonracme onpedenenus: ypasHeHus (061acmos 0ONyCmumMbix
3HAYEHULl NePeMEeHHOlL).

JInneiiHoe ypaBHeHMe M er0 KOPHH

Pemienne nuHeHbIX ypaBHeHUH. Jluneiinoe ypaguenue ¢ napamempom. Konuuecmeo xkopmeti aunetino2o ypagnenus. Pewienue Tunetnbix ypasHeHuil ¢
napamempom.

KBagpaTHoe ypaBHeHHE H €er0 KOPHH

KBaaparubeie ypaBHeHus. Hemonnble kBajpaTHble ypaBHEHUs. JIUCKpUMUHAHT KBaJpaTHOTO ypaBHEeHHs. DopMmyrna KOpHEW KBaJpPaTHOTO YpaBHEHHS.
Teopema Buema. Teopema, obpamnas meopeme Buema. Pemienne KBaipaTHbIX ypaBHEHUH: NCIOIb30BaHUE (POPMYIIBI TSI HAXOXKAECHUS KOPHEH, epaguyeckutl
MemooO peuwleHus, pasziodceHue Ha MHONMCUMmenu, noodop KopHell ¢ UChONb3osanuem meopemvl Buema. Konuuecmeo kopHell k6aopamhozo ypaeHeHus 6
3aeucumocmu om e20 Ouckpumunauma. buxeadpammusvie ypasnenus. Ypasnenus, ceéooumvle K AuHelHbIM U KeaopamuwviM. Keadpammvle ypasHenus c
napamempom.

JApo0HO-pannoHaIbHbIC YPABHEHUSA

Pemenne npocteimmx qpoOHO-THHEWHBIX YpaBHEHUHN. Peuternue OpoOHO-payuoHaIbHbIX YPAGHEHUII.



MemoOwbl peuwrenus ypasHeruti. Memoobl paHOCUTbHBIX NPeoOPa308anuil, Memoo 3amMeHbl nepemMeHHol, epaguyeckuti memoo. Mcnonv3osanue ceoticma
yHKyull npu peweHuy ypasHeHuil.

ITpocmeiiuue uppayuonarvhvie ypasnenus éuda (| f (x) =a, \/f (x)= \/g (x) -

Ypasnenus suoa x'=a .Ypaeuenus 6 yenvix uucnax.

CucreMbl ypaBHeHHH

YpaBHeHue ¢ AByMs nepeMeHHbIMU. JIuHeiiHOe ypaBHEHUE ¢ ABYMS MepeMEeHHBbIMU. [Ipamas kak epaghuyeckas unmepnpemayus TUHEUHO20 YPAGHEHUS
€ 08YMsl nepeMeHHbIMU.

[TonsiTue cucremsl ypaBHeHUM. PerieHue cuctemMbl ypaBHEHUM.

MeToap! peleHus CUCTeM JTHHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMU: epagdhuieckuii Memoo, Memoo C10H#CeHUsl, METOJI TIOJICTAHOBKH.

Cucmembvl TUHEUHbIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossle HepaBeHCTBA. CBONCTBA YMCIOBBIX HEpaBEHCTB. [IpoBepka cripaBeyIMBOCTH HEPABEHCTB IPU 3aJJaHHBIX 3HAYEHUAX [IEPEMEHHBIX.

HepaBenctBo c¢ mnepemenHoil. Ctporue u HecTporue HepaBeHCTBa. ObOnacmb onpedeneHus HepaseHcmsea (001acmb OONYCMUMbBIX 3HAYEHUL
nepemeHHol).

Pemenne nuHeHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u e2o pewienus. Peulenue Kk6ao0pamuvix HepaBeHCMS. UCNOIb30BAHUE CBOUCME U 2pahuKra K8AOPaAmMuyHoOU yHKYUU, Memoo
UHMEpPBAos. 3anucy peuleHus KeaopamHo20 HepaseHcmaa.

Pewenue yenvix u 0pooHO-payuoHanbHblX HEPABEHCNE MEMOOOM UHMEPBATIOS.

Cucrembl HEpaBeHCTB

CucreMbl HEpaBEHCTB C OJIHOI mepeMeHHOM. PenieHne cucreM HEpPaBEHCTB C OJHOW MEPEMEHHOM: JMHEUHBIX, keaopamHulx. VI300paxkeHue pelieHus
CHCTEMBI HEPABEHCTB Ha YNCJIOBOM NPAMOM. 3alIUCh PELICHHS] CHCTEMbI HEPAaBEHCTB.

DOyHKIUHA

IHonsaTue pynkuuu

JlekapToBbI KOOpAUHATHI Ha MIOoCKOCcTH. DopMupoBaHHE MPEACTABICHUH O METANpPEIMETHOM MOHITUU «KOOpAMHATHI». CrocoObl 3ajaHus (PyHKIIHIA:
aHanuTU4eckuil, rpapuueckuit, Tabauunbiil. ['padux pynkunu. [Tpumeps! GyHKIUHN, MOTyYaeMbIX B IPOLIECCE UCCIEI0BAHUS PA3IMYHBIX PEabHBIX MTPOLIECCOB
U peuieHus 3anad. 3HaueHue GyHKIuU B Touke. CBolicTBa (QyHKIUN: 00JacTh ONpe/eieHHs, MHO)KECTBO 3HAYEHHH, HYJIH, TPOMEXYTKH 3HAKOM OCTOSIHCTBA,
yemHoCcmo/HeyemHocmy, TIPOMEKYTKH BO3pacTaHus U yObIBaHUS, HauOoJIblllee M HaUMeHblllee 3HaueHus. VccnenoBanue GyHkuuu mo ee rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocms @ynxyuu. Kycouno- 3a0annvie gpynkyuu.

JIuneiinas pyHKuusA



CgoiictBa u rpaduk JUHEHHONW (yHKIMH. YTIIOBOH Kod(ddumumeHT mpsmoi. Pacmonoxenue rpaduka THHEHHOW (YHKIIMM B 3aBUCHMOCTH OT €€
YTJIOBOTO KO3 GHUIIMEHTA ¥ CBOOOHOTO WwieHa. HaxooicoeHue kodaghuyuenmos 1unetiHo hyHKyuu no 3a0aHHbIM YCLOBUAM. NPOXOACOEHUE NPIAMOI Yepe3 08e
MOYKU C 3a0AHHBIMU KOOPOUHAMAMU, NPOXOHCOCHUE NPAMOU Yepe3 OaHHYI0 MOYK) U NAPALLeIbHOU OAGHHOU NPAMOU.

KBagparuunas pyHkums

CpoiictBa u rpaduk KBaapaTuuHoW ¢(yHkumu (mapabona). Ilocmpoenue cpaghuxa keadpamuynou ¢yHkyuu no moykam. HaxoxneHue HymneH
KBaJPaTUIHON (DYHKIMH, MHOMCECMBA 3HAYEHUL, NPOMENHCYMKOB 3HAKONOCHOAHCMBA, NPOMENCYMKOE8 MOHOMOHHOCIU.

OO0paTHasi NPONOPHUOHATBHOCTH

. k k
CaoiictBa pynkiuu y=—y = — ['unepbona.
X x
I'paguru pynxyuii. lipeobpasoeanue epaguxa @ynkyuu y = £ (x) 0112 nocmpoenus 2paghuxos gynkyuil 6uoa y = af (kx +b)+c -
. k
I'paduxu @pynkyuii y=a+——, y = /x,y=3x, y=|x|-
X+Db
IMocinenoBaTeJHLHOCTH H POTPECCHH
YucoBas mociae10BaTeIbHOCTh. [IpUMephl YUCIIOBBIX MOCIIEI0BATEILHOCTEH. beCKkOHeUHbIE TIOCIeIOBAaTEIbHOCTH. ApudMeTHUecKas IPOrpeccus U ee
cBoricTBa. ['eomerpuyeckast mporpeccusi. Qopmyna odue2o unena u cymmol N NePewvix 4ieHo8 apugmemudeckoll u eeomempuyeckou npozpeccuil. Cxooauascs

ceomenmpudecKkas npoecpeccus.

Pemienue TeKCTOBBIX 32124
3agaun Ha Bce apuMeTHYECKHE NeHCTBUSA

Pemenune TekcToBBIX 3amady apudmernyeckum crocoboM. Mcmonmp3oBaHue TabmuI, cxeM, depTeked, APYTUX CPeACTB MPEACTAaBICHUS TaHHBIX MPHU
pEIIeHNH 3aJauu.

3agauun Ha IBMKeHHE, Pa00TY U MOKYNIKH

AHanu3 BO3MOXKHBIX CUTYallui B3aMMHOTO PACTIONOXKEHHS OOBEKTOB MPHU MX JBUKEHHH, COOTHOIIEHUSI 00EMOB BBIITOIHAEMBIX pabOT MPH COBMECTHOM
pabore.

3agauM Ha YaCTH, 10JIM, MPOLEHTHI

Pemenne 3aa4 Ha HaXOXKACHWE YACTH YHCIA M YHCJA MO €ro YacTH. PemieHne 3a1a4d Ha MPOIEHTH U JA0d. [I[puMeHeHne mporopIyii Mpyu penie Huu
3ajad.

Jlornuyeckue 3agauu

Pemenue noruueckux 3anau. Pewenue no2uyeckux 3a0ay ¢ nomowbio epagos, maobauy.

OcHOBHBbIE MeTO/bI pelleHns TEKCTOBBIX 3a4a4: apupMeTHUYeCcKHii, anredpandeckuii, nepedop BapuaHTOB. [lepsuunvie npedcmagieHus 0 Opy2ux
Memooax peutenuss 3a0ay (ceomempudeckue u epaguieckue memoovl).

CraTucTHKA M Teopus BEPOSITHOCTEH
Crarucruka



TabnuuHoe M rpaduyeckoe mNpeAcTaBIEHUE JAaHHBIX, CTOJIOYAThble M KPYroBble OUAarpaMMsbl, rpadUKd, NPUMEHEHUE IuarpaMM U TpaQuKoOB Ui
OIMCAaHMs 3aBUCUMOCTEH peaslbHbIX BEJIMYMH, M3BJICUEHHE MHPOpPMALUU U3 TaOnuL, auarpaMMm U rpadukoB. OnucarenbHble CTaTUCTHYECKUE IOKa3aTeln
YUCIOBBIX HAOOPOB: cpeHee apupMeTuyecKoe, mMeouara, Hanbosblllee U HaUMEHblee 3HaYeHUs. Mepbl pacceMBaHMs: pa3Max, oucnepcus u CmaHoapmuoe
OMKIIOHEHUe.

CrnyuaiiHas ©3MEHUYMBOCTh. MI3MeHUMBOCTD IpU U3MEpEeHUsX. Pewarowue npasuia. 3aKkonomepHocmu 8 USMEHYUBbIX BENUUUHAX.

Cayuaiinbie coObITHS

CrnyvaiiHbple OIBITHI (IKCIIEPUMEHTHI), dJI€MEHTapHbIE CIy4dailHble COOBITUS (MCXOMAbI). BeposTHOCTH 3r1eMeHTapHBIX cOOBITHI. COOBITHS B CITy4ailHBIX
HKCHEPUMEHTaX M OaronpUATCTBYIOUIME 3JIEMEHTapHble COObITHA. BepostHocTu ciydailHbIX cOObITHH. ONBITBEI ¢ PaBHOBO3MOXHBIMHM 3JI€MEHTapHBIMU
coObITHsAMH. Kitaccuuecknue BEpOATHOCTHBIE ONBITBI C HCIOJb30BAHUEM MOHET, KYOMKOB. [Ipedcmaegnenue cobvimuii ¢ nomowwlo ouazpamm Jinepa.
IIpomueononooicnvie cobvimus, o0Oveounenue u nepecevenue cobvimuii. Ilpasuno cnoxcenus eeposmuocmei. Cryuyaiinvii 6vibop. Ilpeocmasnenue
aKcnepumenma 6 guoe oepesa. Hesasucumvie cobvimus. Ymnooicenue eeposmmuocmett nezagucumvix coovimuii. Ilocnedosamenvhule nesagucumvie UCNbIMAHUAL
[IpencraBieHue 0 HE3aBUCUMBIX COOBITUSAX B )KU3HH.

dnemenmovl KOMOUHAMOPUKU

IIpasuno ymnoowcenus, nepecmanosku, ¢pakmopuan uucna. Couemanus u uucno cowemanui. Popmyna uucia covemanuti. Tpeyeonvuux Ilackans.
Onvimbl ¢ 60I6UWUM YUCTIOM PABHOBO3MONCHBIX dNIEMEHMAPHbIX cOObIMUL. Bbiuucnenue éepossmuocmeti 8 Onblmax ¢ npuMeHeHuem KoOMOUHAMOPHLIX GOPMYIL.
Hcnvimanusa bBepuynnu. Ycenex u neyoaua. Bepoamnocmu cobvimuii 6 cepuu ucnvimanuti bepuynnu.

Cnyuaiinvle genuuunl

3nakomemeo co CayyauHbLIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEemHbIX CAYYalHblX eenuuuH. Pacnpeodenenue eeposmuocmeil.
Mamemamuueckoe oxcuoanue. Ceoticmea mamemamuuecko2o oxcuoanus. Ilonamue o 3axone 6onvuiux uucen. Mamepenue eeposmuocmei. Ilpumenenue
3aKOHA OONLUIUX YUCET 8 COYUONO2ULU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0Decnedenul 6e30NACHOCMU HACENEeHUS 8 YPEe38bIUAUHbIX CUMYAYUSIX.

TEMATHYECKOE IINTAHUPOBAHME, ¢ yuerom paGoyeii nporpaMMbl BOCIUTAHUSA € YKa3aHHEM KOJIHYeCTBA YacOB, 0TBOJAMMBIX HA OCBOCHHE
KaXKJI0HM TeMbl

(1) LeneBbim npuoputeToM Ha ypoBHe OOO siBisieTcs co3iaHue OJaronpUsTHBIX YCIOBHUH IS pa3BUTHS COUAIBHO 3HAUMMbIX OTHOIIEHHUH HIKOJIbHUKOB U,
IIPEKE BCETO, IEHHOCTHBIX OTHOLIEHMN:

1. Xk ceMbE Kak IriIaBHOU OIIOPEC B KM3HU YCIIOBCKA U HCTOUYHHUKY €0 CHACTbA;

2.K TPyAy KaKk OCHOBHOMY CHOCO6y JOCTHXXCHHA ) KU3HCHHOT'O 6narononyq1/1ﬂ YCJIOBCKA, 3aJI0Ty €TI0 YCIICHIHOT O HpO(bCCCI/IOHaJIBHOFO CaMOOIIPECACICHUA U
Oy EeHNd YBECPCHHOCTHU B 3aBTPAIIHEM OHEC,

3. k cBoemy OTeuecTBY, cBoel Manoi u Oonbioit PoarHae kak MecTy, B KOTOPOM YeJIOBEK BBIPOC U TIO3HAJ MIEPBBIE PaJOCTH U HEYAAud, KOTOpasl 3aBEIIaHa eMy
MpeAKaMU U KOTOPYIO HY)KHO o0eperarsb;



4.k mpupoAc KaKk UCTOYHUKY KU3HU HA 3GMJI€, OCHOBC CaMOr'o €€ CylcCTBOBaHUA, Hy)I(I[aIOH_[efICH B 3allIUTC U NMMOCTOAHHOM BHUMAHHUU CO CTOPOHBI YCJIOBCKA,

5. K MHpY KaK IIaBHOMY MPUHIUITY YeJIOBEYECKOI'0 OOIIEKUTHS, YCIOBUIO KPEMKOM IpyKObl, HaJa)KUBaHHUsI OTHOLIECHHUH ¢ KOJIeraMu o pabore B OyryiieM u
CO3JIaHMsI OJIaroNMpUATHOIO MUKPOKJIMMATA B CBOCH COOCTBEHHOH CEMbe;

6. K 3HaHUSIM KaK MHTEJUIEKTyalbHOMY pecypcy, odecrieunBaromemMy Oyayliee 4elloBeKa, Kak pe3ynbTaTy KpOIIOTIMBOr0, HO YBJIEKATEIbHOTO yu4eOHOIO
TPyAa;

7. K KyIbType Kak TyXOBHOMY OOraTCTBY OOIIECTBA U BA)KHOMY YCJIOBHIO OIIYIIEHHUS YEJIOBEKOM MOJHOTHI TPOKUBAEMOH KU3HU, KOTOPOE JAI0T MYy YTCHHE,
MY3bIKa, UCKYCCTBO, TE€ATP, TBOPUYECKOE CAMOBBIPAXKECHUE;

8.k 3A0POBBIO KaK 3aJI0Ty ,I[OJ'IFOI71 U aKTUBHOM >XU3HU YCJIOBCKA, €I0 XOpOHICTrO HACTPOCHUA U OIITUMUCTUYIHOI'O B3IJIA/1a HAa MUP,

9. K OKpYKaIOMIUM JIFOJIIM KaK 0€3yCIIOBHON M a0COIOTHOM LIEHHOCTH, KaK PABHOIPABHBIM COLMAIBHBIM MAapTHEPaM, ¢ KOTOPBIMH HEOOXOAUMO BBICTPAUBAThH
N00porKenaTesIbHble U B3aUMOIIOIEP)KUBAIOLINE OTHOILICHHS], JAIOIUe YeIOBEKY PaJoCTh OOLIEHHS 1 TO3BOJISIIONIME U30eraTh 4yBCTBAa OJJUHOYECTBA;

10. k camuMm cebe Kak Xx03s5ieBaM CBOEH CyIbObI, CAMOOTIPENEISIOIIMMCS U CAaMOPEATH3YIONIMMCS JTMYHOCTSIM, OTBEUYAIOIINM 32 CBOE COOCTBEHHOE Oyyiee



TEMATHUYECKOE IIJIAHUPOBAHME 7 kiacc (6a30Bble 34. B HEAEJ10)

Pacnpedenenue yueonvix uacoe no pazoenam npozpammol

No Haumenosaunue pa3aciia, TCMbI KOJII/I‘-IGCTBO qyaCcoB N3 HUX CDOpMpreMBIe
( BCGTO) KOHTPOJIBHBIC COIMAJIBbHO 3HAYUMBIC N
paboThI [IEHHOCTHBIC

otHomieHus (1)
1 Jpobu u mporeHThI 11 1 2,5 6,7,8,9 10
2 [Ipsimast u 0OpaTHast MPONOPIUOHATBLHOCTD 8 2,5, 6,7,8,9, 10
3 Beenenue B anredpy 9 1 2,5 6,7,8,9, 10
4 YpaBHeHH 10 2,5 6,7,8,9, 10
5 Koopaunats! u rpaduku 10 1 2,5 6,7,8,9, 10
6 CBoiicTBa CTETIEHU C HATYPaTbHBIM MTOKa3aTeIeM 10 1 2,5, 6,7,8,9 10
7 MHOTro4JIeHbI 16 1 2,5, 6,7,8,9, 10
8 Paznoxenne MHOTOWIEHA HA MHOKHUTEIN 16 1 2,5, 6,7,8,910
9 YacToTa 1 BEpOSITHOCTD 7 0 2,5 6,7,8,9, 10
10 [ToBTOpEeHME 5 2,5, 6,7,8,9, 10
11 HUroro 102 6




TEMATHUYECKOE IIJIAHUPOBAHME 8 kiacc (6a30Bble 34. B HeAeJI10)

Pacnpedenenue yueonvix uacoe no pazoenam npozpammol

No HaunmenoBanwue pasjena, TeMbI KomuuectBo yacos ( | I3 Hux dopmupyemMbie
BCCFO) KOHTPOJILHBIC COIMAJIBbHO 3HAYUMBIC N
paboThI [IEHHOCTHBIC

otHomieHus (1)
1 [ToBTOpEeHME Kypca MaTeMaTuK 7 Kjacca 4 2,5, 6,7,8,9,10
2 Anrebpanyeckue 1poou 22 1 2,5 6,7,8,9 10
3 KBanpatHbie kopHU 17 1 2,5 6,7,8,9, 10
4 KBanpatnble ypaBHEHUS 19 1 2,5 6,7,8,9, 10
5 CucreMbl ypaBHEHUN 13 1 2,5 6,7,8,9, 10
6 OyHKIUN 11 1 2,5 6,7,8,9, 10
7 BeposiTHOCTB U cTaTHUCTHKA 6 2,5, 6,7,8,9, 10
8 [ToBTOpenue 8 1 2,5 6,7,8,9, 10
9 HUTOTO 102 6




TEMATHYECKOE [IJ/TAHUPOBAHMHE 9 ki1acc (6a3oBbie 3 4. B HEAEJII0)

Pacnpedenenue yueonvix uacos no pazoenam npozpammol

No HaunmenoBanue pasaena, TemMsl KommnuectBo wacoB | 13 Hux dopmupyeMbIe
( Bcero) KOHTPOJIbHBIE COIIMAJIPHO 3HAYMMBIE 1
paboThI [IEHHOCTHBIC
otHoueHus (1)
1 Hepasencmea 18 1 2,5 6,7,8,9, 10
2 KBaaparnunas GpyHkuus 22 1 2,5 6,7,8,9, 10
3 YpaBHeHHe 1 CHCTeMbl YPABHEHHM I 26 1 2,5, 6,7,8,9,10
4 ApupmMeTndecKkas ¥ reOMeTpHYCCKAs 18 1 2,5, 6,7,8,9,10
nporpeccus
5 CraTucTHUyecKkne Hccjieq0BaHus 9 0 2,5, 6,7,8,9, 10
6 IToBTOpEeHHnE 6 1 2,5, 6,7,8,9,10
7 UTOTO 99 5
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