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1. JInuyHOCTHBIE, MeTaNIpeAMeTHbIE M NIPeAMETHBIE Pe3yJIbTAThl 0CBOCHUSI Y4eOHOI0
Kypca «Auaredpa»

JIMYHOCTHBIE PE3YJIbTATBI
JIMYHOCTHBIE Pe3yJbTAThI OCBOCHUS IMPOrPAMMBI 10 MATEMATUKE XapaKTEPUIYIOTCS:
NAaTPHOTHYECKOE BOCIIUTAHME:
MPOSIBJICHUEM MHTEpEca K TMPOIUIOMY U HACTOAIIEMY POCCHICKOM MaTEMaTHKH, I€HHOCTHBIM
OTHOIIIEHUEM K JOCTHXKCHUSM POCCHUMCKHX MAaT€MaTUKOB M POCCHMCKOW MAaTEMaTUYECKOM IIKOJbI, K
HCIIOJIB30BaHUIO THX JOCTH)KCHHUH B IPYTrUX HayKaxX WM MPUKIAIHBIX cepax;
rpak1aHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
TOTOBHOCTHIO K BBITIOJHEHHUIO OOS3aHHOCTEH I'paKJIaHWHA W peajM3allii €ro IpaB, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS  PA3MUYHBIX  CTPYKTYp, SBICHUH, TPOIEAYD
Ipa)XJIaHCKOro O0OIIecTBa (HampuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO STUYECKUX
mpoOJieM, CBS3aHHBIX C TPAKTHYSCKUM MPUMEHCHHEM JOCTHIKEHHH HAYKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX MPUHILIMIIOB B I€ATEIIBHOCTH YUEHOTO;
TPYA0BO€ BOCIIUTAHHUE:
YCTAaHOBKOM Ha aKTMBHOE Y4YacCTHE B PEIICHUM MPAKTUUYECKUX 3a]ad MaTeMaTH4YECKON HaIpaBIEHHOCTH,
OCO3HaHUEM BAXHOCTH MAaT€MAaTHYECKOTr0 O00pa30BaHUs Ha MPOTSIKEHWU BCEH KU3HU JIA YCHEIIHOU
npoecCHOHANBHON N1eATEeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MMOCTPOCHUEM HWHIUBHUIYAIbHOM TPAeKTOPUH OOpa30BaHUS M JKU3HEHHBIX IUJIAHOBC YYETOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;
3CTeTHYeCKOoe BOCIUTAHHE:
CHOCOOHOCTBIO K DMOIMOHATLHOMY M ACTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYeCKUX OOBEKTOB, 3a/ad,
pELIEHH, paCCYKJICHUI, YMEHUIO BUJIETh MAaTEMATHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;
HEHHOCTH HAYYHOI'0 IO3HAHMS:
OpHUEHTAIlMel B JIeATEIHHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MpPEICTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, TPUPOBI U 00IIECTBA, TOHUMAaHUEM MAaTeMaTHYEeCKOM HAYKH Kak
cdepbl 4enoBeUeCKOU eATeNbHOCTH, TANOB €€ Pa3BUTHS U 3HAUUMOCTH JJIS Pa3BUTHS ITUBUIIM3AIINH,
OBJIQJICHUEM SI3IKOM MAaT€MAaTUKH M MaTEMAaTHYECKOW KYJIbTYpOM KakK CpEJICTBOM MO3HAHUS MHpA,
OBJIQJICHUEM MPOCTEUIIMMHU HABBIKAMH UCCIEN0BATEIbCKON AEATEIIBHOCTH;
(dbu3vecKoe BOCIUTaHUE, POPMUPOBAHUE KYIHTYPHI 3J0POBbS HIMOIIMOHAIHHOTO OJIarOMoTydus:
TOTOBHOCTBIO IPUMEHSTh MaTEMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 340POBbs, BEICHUS 310pPOBOr0
oOpa3za Xu3HH (3I0pOBO€ NHUTaHUE, COAJTAHCUPOBAHHBIM PEXKUM 3aHATUA W OTIbIXA, pEryJspHas
¢dbusnueckas akTUBHOCTH), CPOPMUPOBAHHOCTHIO HABBIKA PEQIICKCHH, MPU3HAHMEM CBOEro MpaBa Ha
OIUOKY M TAKOTO YK€ IpaBa APYroro 4eIoBeKa;
JK0JIOTHYECKOE BOCIIUTAHHUE:
OpUEHTAIlMe Ha TPUMEHEHHWE MATeMAaTHYeCKUX 3HAHWK IS pemieHus 3a7ad B o0JyiacTu
COXPAaHHOCTH OKPYXAIOUIEN Cpelibl, INIAHUPOBAHUS MOCTYNIKOB U OLIEHKH UX BO3MOKHBIX MOCIJIECICTBUI
JUTSL OKpY)KAIoIel Cpenbl, OCOZHAHUEM TJIO0ATBHOTO XapakTepa KOJOTMUECKHX MpOOJeM W MyTel Hx
peueHus;
aganTauus K M3MEHSIIOLUMCH YCJIOBUAM COLUAJIBHOM M IPUPOAHON cpeabl:
FOTOBHOCTBIO K JIGUCTBUSIM B  YCJOBHUSIX  HEONPEIAECIEHHOCTH, IIOBBIIICHUIO YPOBHS  CBOEU
KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IEeSITEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Yy APYTUX JIOJEH,
MpHOOpPETaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHMS, HABBIKYA U KOMIIETCHIIUU U3 OTIBITA IPYTHX;
HEOOXOIUMOCTHIO B (DOPMUPOBAHWHM HOBBIX 3HAHWUW, B TOM 4ucje (GOPMYIHpPOBATH HWICH, MOHSATHSI,
TUMOTE3bl 00 OOBEKTaX W SIBICHUSAX, B TOM YHCJIE paHEe HE H3BECTHBIX, OCO3HABATH AC(PHUIIMTHI
COOCTBEHHBIX 3HAHWI W KOMIIETEHTHOCTEH, TIJIAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIIMIO KAaK BBI3OB,
TpeOYIOIMHA KOHTPMEDP, KOPPEKTHUPOBATH MPHHUMAEMBIC DEIICHHUs W JeWCTBHs, (HOPMYIUpOBaTh M
OILICHUBATh PUCKU W MOCIIEACTBHS, (OPMHUPOBATH OIIBIT.



METANPEIMETHBIE PE3YJ/IbTATBI
B pe3ynbTaTte ocBOeHMs MPOrpaMMBbl 10 MAaTEMaTHKE Ha YPOBHE OCHOBHOT'O OOIIET000pa30BaHUS Y
oOyyarorerocst OyayT c(OpMHPOBAaHBI METAIPEAMETHBIC PE3YyIbTATHI, XapaKTEPU3YIOIINECS OBIIAJCHUEM
YHHUBEpPCaJIbHBIMU MTO3HABATEIbHBIMU JCUCTBUAMH, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JACHCTBUSIMU
Y YHUBEPCAIbHBIMH PETYJISTUBHBIMU JICHCTBUSIMHU.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE yueOHbIe aeiicTBHUS

ba3oBble Jlornyeckue 1eMcTBUA:

BBISBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB, MMOHITHIA,
OTHONIICHUH  MEXIy TMOHATUSAMH, (QOPMYIUPOBATH  ONPEACICHUS  TMOHATHHA, YCTAaHABJIMBAThH
CYUIECCTBEHHBI MpPHU3HAK KiIaccH(UKAIMM, OCHOBaHMS /il OOOOIIEHHS M CpaBHEHUS, KpPUTEpUU
IIPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIHPOBATh U MPEOOPa30OBHIBATH CYXKICHHS: yTBEpAUTENbHbIE M OTPHUIATEIbHBIC,
€IMHUYHBIE, YaCTHbIE U OOLINE, YCIOBHBIE;

BBISBJISITH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TMPOTHBOpeurs B (akTaxX, aHHBIX,
HAOJIOACHUSAX W YTBEPXKACHUSX, IMpeyiaraTb KpPUTEpUU JUISL BBIABICHHS 3aKOHOMEPHOCTEH U
MPOTHUBOPEYHN;

JIeaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HMHAYKTUBHBIX YMO3aKJIIOUCHHM,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

pa3buparb JI0Ka3aTeNnbCTBa MaTeMaTHYECKHX YTBEPXKACHUM (TIpsiMbIe U OT MPOTUBHOIO),
MIPOBOJIUTH CAMOCTOSITENIFHO HECJIOXKHBIE JO0Ka3aTelbCTBA MAaTEeMAaTHYECKHX (DaKTOB, BBICTpPAaWBaTh
apryMeHTaI1I0, TPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATH CIIOCO0 pemieHust yaeOHOH 3amaun (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHUS, BHIOMPATH
HauboJee MOAXOAAIIUN C YIETOM CAaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciieioBaTe/bCKue 1eHCTBUSA:

UCIOJIb30BaTh BOIIPOCHI KaK HCCIENIOBATENIbCKUM WMHCTPYMEHT IO3HAHMSA, (OPMYIHUPOBATH BOIPOCHI,
¢bukcupyomye MpOTUBOpeUYre, MpoOJIeMy, CaMOCTOSITENIBHO YCTaHABIUMBAaTh HCKOMOE U JaHHOE,
(GbopMHpPOBATh TUIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOAWTHh IO CAMOCTOSTEFHO COCTABICHHOMY IUIAHY HECJIOXKHBIA HKCIEPUMEHT, HeOOIbIIoe
WCCIIC/IOBAHHE IO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, 3aBHCHUMOCTEH OOBEKTOB
MeX 1y cOo00Ii;

CaMOCTOATENHbHO (HOPMYITHUPOBATH 0OOOOIIEHUS ¥ BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHMS,
HCCIIeTOBAHMUS, OIIEHUBATh IOCTOBEPHOCTD MOJYUYEHHBIX PE3yIbTaTOB, BEIBOJIOB H 000OIIECHNUIH;
IMPOTrHO3UPOBATH BO3ZMOKHOC Pa3BUTUC MTPOLECCA, a TAKIKE BBIABUTATb MMPCAITIOJIOXKCHUA O €TI0 pa3BUTUHN B
HOBBIX YCJIIOBHSIX.

Padora ¢ unpopmanmeii:

BBIABJIATDH HEOOCTAaTOYHOCTDH n M30BITOYHOCTD HH(pOpMaLII/II/I, JaHHBbIX, HCO6XOI[I/IMLIX
AJIg pCIICHUA 3a1a4u,
BLI6I/IpaTL, AHAJIU3UPOBATh, CUCTCMATU3UPOBATL U HUHTCPIPCTUPOBATH I/IH(I)OpMaI_[I/IIO

Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh (opMy mpencTaBiIeHHUs HHPOPMAIMM U WUIIOCTPUPOBATH pelIaeMble 3a7aydl CXeMaMH,
auarpaMMmaMu, HHOM rpadukoi 1 MX KOMOMHALMSIMU;

OLEHMBAaTh  HAA&KHOCTh  MHPOpPMAIMKM 1O  KPUTEPHUSIM,  NPEAJOKEHHBIM  y4YUTENEeM WU
c(hOpMYyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHuKaTHBHBIE YHHBepcajibHbIe yueOHbIe JeiicTBUS:

BOCIIPUHUMATh M (POPMYIHMPOBATh CYXKICHHUS B COOTBETCTBUU C YCIOBHSIMH U IIENSIMU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIP@XKaTh CBOKO TOYKY 3PCHHUSI B YCTHBIXHM MHMCbMEHHBIX TEKCTaX, AaBaTh MOSICHCHHS
10 XOAy PEIICHUS 3a1a4l, KOMMEHTUPOBATh IOJy4YE€HHBIN PE3YyJIbTAT;

B XOJI¢ OOCYXIIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBbI, TMPOOJIEMBI, pelaeMoin
3aa4yu, BBICKA3bIBATb WJACH, HALICJICHHBIC Ha IOHUCK PpCHICHUA, COINOCTAaBJIATHL CBOU CYXKIACHUSA C



CYXKIEHUSIMH JPYTUX YYaCTHHKOB JHajora, OOHApyXWBaTh pa3jMyde M CXOACTBO IIO3UINH, B
KOPPEKTHOH opMme GopMyTupOoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJCTaBIATh PE3YJIbTAThl PEIICHUS 3aJau, SKCIEPUMEHTA, UCCIICIOBaHUS, IPOCKTA, CAMOCTOSITEIHLHO
BEIOMpATH (popMaT BBICTYIUICHUS C YIETOM 33134 MIPE3CHTAIUN U OCOOCHHOCTEH ayIMTOPUH;

MOHMMAaTh W HCIOJBH30BAaTh IPEUMYIIECTBA KOMAHIHOW M WHAWBUIYAIBHOW DPa0OTHI TPU PEIICHUH
y4eOHBIX MATEMATUYECKUX 3a/1aY;

NPUHUMATh 1€ COBMECTHOH JEATENbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOH paboTHl,
pacmpenenats BUABl pabOT, JOTOBapUBATHCSA, OOCYXKIATh MPOIECC U PEe3yNbTaT paboThl, 0000MIaTh
MHEHHSI HECKOJIbKUX JIFOJICH;

Y4acTBOBaTh B TPYHIOBBIX (hopmax paboThl (0OCYKIeHUs, OOMEH MHEHHSMH, MO3TOBBIC IITYpPMBI U
JpYTHUE), BBHIMOJHATH CBOI YacTh pabOThl M KOOPJMHHPOBATH CBOU JCHCTBUS C JAPYTMMH YICHAMH
KOMaH/Ibl, OIICHUBATh KaueCTBO CBOETO BKJIAJIa B OOIIMN MPOIYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryisiTuBHBIe YyHHBepcaJbHble yueOHbIe elicTBUS
Camoopranu3aums:
CaMOCTOSITENILHO COCTABJIAThH IUIaH, aJrOPUTM pEIIeHHs 3aiadd (WM ero 4acTh), BBIOMpATh CIIOCOO
pemieHust ¢ Y4ETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHNH ¢ y46TOM HOBOW MH(OpManuy.
CaMOKOHTPOJIb:
BJIAJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI IPOIIecca M pe3yiibTaTa peIeHs] MaTeMaTHIeCKOI
33714,
nNpeaABUACTb TPYAHOCTH, KOTOPBIC MOTI'YT BO3HUKHYTH IIPpU PCHICHUHN 3ada4d, BHOCUTH KOPPCKTHUBLI B
JEATeILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIbCTB, HAMICHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;
OLCHUBATH COOTBCTCTBHUC PpE3YyJibTaTa ACATCIBHOCTU MMOCTaBJICHHOMI oein M YCJIOBHAM, O0O0BICHSITH
MPUYMHBI TIOCTHKEHUS WU HEJJOCTHKEHUS LIEIHM, HAXOIUTh OIIMOKY, JlaBaTh OLIEHKY MPHOOPETEHHOMY
OIIBITY

NPEAMETHBIE PE3YJIbTATHI

BoinyckHuk HayuutTesi B /-9 kiaccax (Uil MCHOJIb30BaHUSI B NMOBCEAHEBHOH KU3HHU U
o0ecrmeYeHns BO3MOKHOCTH YCHIIECIHOro MPpoOa0JIZKEHUSA 06p330BaHI/Iﬂ HA 0230BOM ypOBHe)

BJ'[eMeHTbI TeOpI/II/I MHOKECTB 1 MAaTeMaTHYeCKOMH JJOTHKH

e  OmnepupoBaTh Ha 0a30BOM ypOBHe1 MOHATHSMH: MHOYKECTBO, DJEMEHT MHOYKECTBA, IIOAMHOXKECTBO,
MPUHA/IIEKHOCTH;

e  3ajaBaTh MHOXKECTBA MEPEUYHCICHUEM HUX DJICMEHTOBR,;

® HaxOJWTh lepeceveHue, 00beJMHEHHE, TOAMHOXECTBO B IPOCTEUIINX CUTYAIHSX;

® OIEpPUPOBATH HAa 0A30BOM YPOBHE MOHATHAMHE: ONPEICIICHHE, aKCHOMa, TEOPEMa, TOKa3aTeIbCTRO;

® [IPHUBOAMTH IPUMEPHI ¥ KOHTPIPUMEPHI ISl IOATBEPIKICHHUS CBOUX BBICKA3BIBAHH.
B noBceHeBHOI KM3HH U NIPH U3YYEHU U IPYTUX NPeIMeTOB:

L] HUCIIOJIB30BAaTh rpa(bnquKoe IpEACTAaBICHUEC MHOXKCECTB JJIA OIIMCAaHUs PCaJIbHBIX ITPOIECCOB
U SIBJIGHUH, IPU PELICHUH 3a/1a4 JPYTUX YU4eOHBIX MPEAMETOB.

Yucaa

e  OmnepupoBarh Ha 0a30BOM ypOBHE MOHATHSIMH: HATYPaJbHOE YHCIIO, LIEJOEC YUCIO, OOBIKHOBCHHAS IpPOOB,
JECSITHIHAS APOOh, CMEIIAaHHAs APO0k, pallMOHAIBHOS YUCIIO0, apU(METHISCKUN KBAAPATHBIN KOPEHb;

®  WCIOJIb30BaTh CBOWCTBA YKCEN U MPABIJIA JCHCTBUH MPY BHITOJTHCHUN BHIYHCIICHUN;

° HCIOJIB30BaTh MPHU3HAKK AeauMocTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHHWU BBIYMCICHUH M PELMICHUH HECIIOKHBIX
3a/1ay;
BBINOJIHATE OKPYTJICHHE PAIllMOHAIBHBIX YHCEI B COOTBETCTBUH C TIPABHJIAMH;
OIICHUBATh 3HAUYCHUE KBAPATHOT'O KOPHS M3 MOJOKHUTEIBHOTO LIEIOT0 YHCIa;
pacro3HaBaTh PalOHAIBLHBIC H HPPAIlHOHAIBHBIC YUCIA;
CpPaBHUBATh YHCIIA.
B noBce1HeBHOM KN3HHU M NIPH U3yYEeHUHU APYTUX NPEIMETOB:
®  OIICHHMBATH PE3YJIHTATHI BEIYUCICHHIA IIPH PEIICHUU MPAKTHYCCKUX 3a/1a4;




o BBITIOJHATH CPABHCHUEC YUCEII B PCAJIBHBIX CUTYallUAX;

L4 COCTAaBJIAITH YMCJIOBBIC BBIPAXKCHUS IIPU PECIICHUU MPAKTUYCCKUX 3a/lav U 3a/1a4 U3 APpYTrux y‘-Ie6HLIX NpeaAMETOB.

ToxnecTBeHHbIE Pe00OPa30BaHUsA

o BrInoHATE HECTIOKHBIE HpeO6pa30BaHI/Iﬂ JJIs1 BBIYUCJICHUA 3HAYCHUI YUCIOBBIX BLIpa)KeHHﬁ, COACPIKaIIUX
CTCIICHU C HATYypPaJIbHBIM IMOKa3aTCJIEM, CTCTICHU C LICJIBIM OTPHUIATCIbHBIM ITOKA3aTCIICM;

e  BHIONHATH HECIOXKHBIE MPeoOpa30BaHUS IIETBIX BBIPAKCHUH: pacKphIBaTh CKOOKH, NMPHUBOAWUTH MOIOOHEIC
cl1araCMhbIC,

®  HCIOJIB30BaTh (DOPMYIIBI COKPAIIEHHOTO YMHOXKEHHS (KBaJpaT CyMMBI, KBapaT pa3HOCTH, Pa3HOCTh KBaJPaToB)
JUIsl YIPOLIEHUsI BEIYUCIICHUH 3HAYSHU I BRIPayKeHNIH;

e  BHINOJHATH HECJIOXKHBIE MPEe0OPa30BaHMsI NPOOHO-TMHEHHBIX BBIPAKCHUH M BBIPAXCHUH C KBaJpaTHBIMU
KOPHSIMH.

B noBceagHeBHOI JKM3HM U NIPU U3YYCHUU APYTUX NPEAMETOB:

° IIOHMMATh CMBICII 3aIIMCH YKCIIa B CTAHAAPTHOM BUJIE;

L4 OIICPUPOBATH HaA 6a30BOM YPOBHE NOHATUEM «CTaHAApPTHAsA 3alIUCh YUCIa».

YpaBHeHUs] M HEPAaBeHCTBA

e  OmnepupoBarb Ha 0230BOM YPOBHE IMOHATUSIMU: PABEHCTBO, YUCIIOBOE PABEHCTBO, YPaBHEHUE,
KOpPEHb YPaBHEHUSI, PEILICHUE YPABHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILICHUE HEPABEHCTRA;
MIPOBEPSTH CIIPABEIJIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;
peuiaTh JIMHEWHbIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASIIMECS K JTMHEUHBIM;
peuiaTh CUCTEMbl HECIIOKHBIX JTUHEHHBIX YPaBHEHUH, HEPABEHCTB;
MIPOBEPSTH, ABIISETCS JIM IaHHOE YHCIIO PEIIeHHEeM ypaBHEHUs (HEPaBEHCTBA);
peliaTh KBaapaTHbIe YpaBHEHHs 110 GopMysie KOpHEH KBaApaTHOTO YpaBHEHUS;
M300pakaTh PeIIeHUs] HEPABEHCTB U UX CUCTEM Ha YHCIOBOM MPSIMOI.
B noBceHeBHOM KN3HH M NIPH U3yYeHHUHU APYTHUX NPEAMETOB:

L4 COCTABJITb M pPCHIATh JIMHCHHBIC YpaBHCHHA IIpU PCHICHHWU 3a4a4, BO3HHUKANOMINUX B JAPYIHUX y‘IC6HLIX
npeamMeTax.

DOyHKIUU

e HaxoauTh 3HaueHHe QYHKINU 110 33laHHOMY 3HAUE€HHUIO apryMEHTa;

® HAaxoAUTh 3HAYEHHWE apryMeHTa I10 33aJaHHOMY 3HAYeHMI0O (YHKIMHM B HECIIOKHBIX
CUTYyalUsAX;

®  ONpElENsITh IOJOKEHUE TOUYKU IO €€ KOOpPAMHATaM, KOOPAMHATHI TOUKU IO €€ IOJOKEHUIO
Ha KOOPJIMHATHOM TJIOCKOCTH;

e 10 rpapuKy HaxOJuUTb OOJACTb ONPENENIECHUS, MHOXECTBO 3HAYeHWM, HyIM (yHKUHUH,
MPOMEKYTKH 3HAKOIOCTOSHCTBA, IPOMEKYTKH BO3PAaCTaHUsl U YObIBaHMs, HauOoblllee U HauMEHbIIee
3Ha4YeHus1 QyHKINY;

®  CTPOUTH IpadUK JUHEHHON QYHKIUM;

® [IPOBEpATH, SBJIAETCS 1M JaHHBIM rpaduk rpadukoM 3alaHHOM (QYHKUUM (JIMHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPOMOPIMOHATILHOCTH);

e  ompenensTh NPUOIMKEHHbIE 3HAU€HUSI KOOPAUHAT TOUYKHU TepecedeHus rpaduKkoB (QyHKIUIA;

e omnepupoBaThb Ha ©0a30BOM YypOBHE MOHATHSIMH: IOCIEAOBATEIBHOCTh, apu@MeTHyecKas
Iporpeccusi, reoMeTpuiecKas porpeccus;

o peuiath 3aga4u Ha MPOTpeCCUH, B KOTOPBIX OTBET MOXKET OBITh IMOJIYY€H HEMOCPEIACTBEHHBIM ITOJCUETOM 0e3
puUMeHeHHs Gopmy.

B noBceHeBHOM KU3HHU M IPU U3YyYEHUH JPYTHX NPeIMeTOB:

. HCIIONIb30BaTh TpaUKU peaqbHBIX MPOIECCOB M 3aBUCUMOCTEH IS ONPEEICHUs UX CBONCTB (HanOOJbIINE H
HaUMCHbIINE 3HAYCHUA, TPOMEKYTKHN BO3pacTaHUA U y6BIBaHI/I${, 00J1aCTH TOJIOXKUTEJIBHBIX U OTPHUIATCIBHBIX 3HAYCHHH U
T.IL);

o HCITOJIBb30BaTh CBOMCTBA TUHEHHOMN q)yHKL[I/II/I uee rpa(bm( IIpyu pCUICHUH 3a/1av U3 ApYyrux y‘IC6HBIX NpeaAMETOB.

CrarucTuka u TeOpusi BEPOSITHOCTEMH

e lmerp mpejacTaBieHHE O CTATUCTHUECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CIYYailHOTO
COOBITHS, KOMOMHATOPHBIX 33/1a49aX;

e pemarb NPOCTEHIINEe KOMOMHATOPHBIE 33aJa4d METOJOM MPSMOTO M OPTaHU30BAHHOTO
nepedopa;

®  [PEICTaBIATH JAHHBIC B BUE TaOJIHII, AUarpamMmm, rpaduKos;



e  yuTaTh UH(GOPMAIIHIO, IPEACTABICHHYIO B BUE TaOIHIIbI, THArpaMMbl, rpaduka;
®  ONpeneNnsATb OCHOBHBIE CTATUCTHYECKUE XaPAKTEPUCTHKHU YUCIOBBIX HAOOPOB;

®  OIICHUBATh BEPOSATHOCTH COOBITHS B MPOCTEHIIINX CITyYasx;

®  VMETh IPEACTABICHHE O POJIH 3aKOHA OOJIBIINX YUCET B MACCOBBIX SBJICHHSIX.

B HOBCC}IHBBHOﬁ JKU3HU U IIPH H3YYCHUH APYI'UX MPEIAMETOB:
e  OIICHMBATH KOJMYECTBO BOZMOKHBIX BAPHaHTOB METOJIOM Hepedopa;
®  HMETh IPEACTABICHAE O POJIM NPAKTHIECKU JOCTOBEPHBIX M MATOBEPOSTHBIX COOBITHH;
. cpaBHHBaTh OCHOBHBIC CTAaTUCTHYCCKHEC XAPAKTCPHUCTHKH, IMOJIYYCHHBIC B IIPOLECCE PCIICHUA
IIPUKJIAIHON 3a7a41, U3YyUYEHUS PEAIIBHOTO SIBIICHUS;
° OILICHUBATh BEPOIATHOCTDH PCAJIbHBIX COOBITHUH U SIBJIEHUH B HECJIOKHBIX CUTyalusIX.

TekcToBBIC 321a4H

o Pemarte HECIOKHbBIE CI0KETHBIC 3a/la4u pa3HbIX TUIIOB Ha BCC apI/I(i)MeTI/IquKI/Ie ﬂeﬁCTBHH;

] CTPOUTHh MOJENb YCJOBUS 3aqaud (B BHIE TaONMIBI, CXEMBbl, pUCYHKa HJIM YpaBHEHHs), B KOTOPOW JaHbBI
SHAUYCHUA ABYX U3 TPCX B3aMMOCBA3AHHBIX BEJINYNUH, C [ICJIbIO ITOMCKA PEIICHUA 3a1a1u;

®  OCYIIECTBIIATH CHOCO0 MOUCKA PELICHUS 331a4H, B KOTOPOM PacCyKIE€HHE CTPOHUTCS OT YCJIOBHS K TPEOOBaHUIO
WK OT TPpeOOBaHUs K YCIIOBHIO;

L4 COCTAaBJIATH IJIaH PCUICHUA 3a/1a4u,

o BBIACJIATH OTAllbl PEHICHUSA 3a1a1H;

o HUHTCPIIPETUPOBATL BBIYHUCIIUTCIbHBIC PE3YJIbTAThI B 3a1a4€, UCCIICAOBATD IMOJYYCHHOC PCIHICHUC 3aJaU,

o 3HaTh pa3jiniuc CKOpOCTefI 00BeKTa B CTOSUEH BOJC, IPOTHUB TCYCHUA U 1TO TCUCHUIO PCKU;

o peuiaTh 3aJa41 Ha HAXOXKJACHNUE YaCTHU YrCJia U YUCJa 10 €ro 4acCTu;

o peuiaTth 3aJa4yu pasHbIX THUIIOB (Ha pa60Ty, Ha MOKYIKH, Ha [[BI/I)KCHI/IC), CBA3BIBAIOIIUX TpU BCJIUYHNHBIL,
BBIACJIATH 9TU BCJIMYUHBI 1 OTHOIICHUA MCKAY HUMU,

o HaXOJUTb MPOUECHT OT YHCJia, YUCJIO MO NPOUCHTY OT HETO, HAXOJAUTH MPOLUCHTHOC CHUKCHUE WJIU IPOLICHTHOC
TIOBBINICHHUC BCIIMYHNHBI,

o peuiaTth HECJIOKHBIC JIOTHYCCKUE 3aJa9 METOIOM paccyxcueHI/n?I.

B noBceaHeBHOI JKM3HM U NIPU U3YYECHUU APYTUX NPEAMETOB:

®  BBIIBUTaTh TMIIOTE3bl O BO3MOXKHBIX MPEACIbHBIX 3HAYCHUSX HWCKOMBIX B 33Ja4€ BEJIMYHH
(menatb NPUKUIKY).

BhInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCSl B 7-9 Kiaccax s oOecnedyeHUs
BO3MOKHOCTH yCHEIIHOT0 MPOI0/KeHHsI 00pa3oBaHusl HA 6230BOM U YIJIy0JI€HHOM YPOBHSIX

DJieMeHThI TEOPUH MHOKECTB U MATEeMAaTHYeCKOH JIOTHKH

o Onepupoeambz NOHAMUAMU. onpe()e/zeﬁue, meopema, akcuomda, MHOIHcecmeo, xapakmepucmuku Mroacecmed,
ojlemernm MHodcecmed, nycmoe, KOoHeuHoe U beckoneunoe MHO2HCECMBO, VZO()MHO.?!C@CMGO, npuHadﬂeomnocmb, BKJIlOYEeHUe,
PAaAsenHcmeo MHoaHcecmse,

o u305paofcan1b MHOIMHCecmea U OMHOULEHUE MHOIAHCECE C NOMOWbIO KPY2co6 9L"uzepa;

o onpe()eﬂﬂmz; npuﬂadﬂeowHocmb djlemennma MHoaHcecmsy, 00vbeouHenuIo u nepece4eHuro MHoacecms,

o 3a0a6aMb MHONCECMEO C NnOMOUWbIO nepevyucienus 31emenmoes, Cl06eCH020 ONUCARUS,

o onepupoeanv NOHAMUAMU. 6blCKA3bleAHUE, UCMUHHOCb u  JIOJHCHOCHb 6bICKA3bI6AHUA, ompuyanue
6blCK{13b16aHqu, onepayuu HCZ() BbICKA3bIBAHUAMU. U, UTIU, HE, YCTOBHbIE BbICKA3bI6AHUS (MMI’!JIMK(,ZL;MM),’

o CMpoums 6blCKA3bI6AHUS, OMPUYAHUS BbICKA3LIBAHUI.
B noBceaHeBHOM KM3HM U NIPU U3YYCHUU APYITUX NPEAMETOB:

®  CmMpoumsv YenoyKu YMO3IAKIIOYEHUU HA OCHOBE UCNONb308AHUS NPABUT TIOSUKU,

®  UCNONB308AMb MHOMCECBA, ONepayul ¢ MHOJNCECMBAMU, UX 2pagduueckoe npedcmasgieHue
OJ151 ONUCAHUSL PEATIbHBIX NPOYECCO8 U SGTIeHUI.

Yucaa
o Onepuposamv NOHAMUIMU: MHOICECTBO HAMYPATLHLIX HYUCEL, MHONCECMBO UYEablX HUCEN, MHONCECMEO
PAYUOHATILHBIX YUCET, UPPAYUOHATILHOE YUCIO, K8AOPAMHBIL KOPEHb, MHONCECMEO OCUCMEUMENbHbIX YUCET, 2e0MEMPUIECKas]
uHmepnpemayusi HaMypaibHbIX, YeIblX, PAYUOHALLHBIX, OCUCMEUMENbHbIX YUCEIL;
®  NOHUMAamMb U OOBACHAMb CMBICA NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,
BbINONIHAMb 6LIYUCIEHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOB PAYUOHATLHBIX GbIYUCTEHUL,
BbINONIHAMb OKPY2IeHUEe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHATLHBLE U UPPAYUOHATIbHbIE YUCIA,
npeocmasisms payuoHaIbHOE YUCTO 8 8Ude 0eCIMUUHOU Opodu
YROPAOOUUBAMb YUCAA, 3ANUCAHHbIE 8 BUOE 0ObIKHOBEHHOU U 0eCIMUYHOU Opoou;




e naxooums HOJ u HOK uucen u ucnonvsosams ux npu peuteHuu 3a0ay.
B noBce1HeBHO KU3HHU M IPU U3YyYEHUM PYTUX MPeIMeTOB:

®  NpUMeHAMb NPAUa NPUOIUNCEHHBIX BbIYUCTEHUL NPU pPeuleHul NPaKmudeckux 3a0ay u
peuteHuu 3a0a4 Opyaux yueOHvlX npeomemos;

®  GLINOJIHAMb CPABHEHUE PE3YTbMAMO8 GbIYUCTIEHUN NPU PeUeHUU NPAKMUYECKUX 3a0ady, 8 MmoM
yycne npudIUNCEHHBIX BbIYUCTICHUT,

®  CcoCmaeiamb U OYEHUBAMb YUCIOBbIE BLIPANCEHUA NPU PeUeHUU NPAKMUYECKUx 3a0a4 u
3a0a4 u3z opyaux y4eOHulX npeomemos,

®  3anUCLIBAMb U OKPY2IAMb YUCIO8blE 3HAYEHUS PEAIbHbIX ENUYUH C UCNONb308AHUEM PA3HBIX
cucmem usmepeHusl.
ToxnecTBeHHbIEe TPe0dpa3oBaHus

e Onepuposamv NOHAMUAMU CMENEeHU C HAMYPALbHbIM NOKA3amejem, CmeneHu ¢ Yeibim
ompuyamenbHulM NOKA3amenem;

®  BBLINONHAMb NPeodPA306AHUS YENbIX BbIPANCEHUU: OelcmeUus ¢ O0OHOUIeHAMU (CNodCeHuUe,
8blUUMAHUE, YMHOJNMCEHUE), OeliCMBUsL C MHO20UNeHaMU (CoJCeHUe, 8blYUMAaHUe, YMHONCEHUE),

®  GLINOJHAMb PA3NONHCEHUE MHO2OUIEHO8 HA MHOMCUMENU OOHUM U3 CNOCODO08. BblHECeHUe 3d
CKOOKY, 2PYNNUpo6Ka, UCNoIb308anue opmyi COKPAUjeHH020 YMHONCEHUS,

®  gblOeNAMb K8AOPAM CYMMbl U PASHOCMU OOHOUNIEHOB;

®  pPAcKIaovl8amvb HA MHONCUMENU KBAOPAMHbIIL MPexyJieH,

®  GLINOIHAML  NPeodpa308aHuUsi  BbIPAJICEHULl,  COOepHCaWux  CmeneHu ¢ yeavlMu
ompuyamenbHuIMU NOKA3amesimu, nepexooums om 3anucu 6 guoe CmeneHu ¢ YeaviM OmpuyameibHbiM
noxazamenem K 3anuci 8 euoe opoou,

®  GLINOAHAML NPeodPaz’08aHusi OPOOHO-PAYUOHANILHBIX BBIPAJICEHULL: COKpawyeHue Opooell,
npusedeHue aneebpauyeckux Opobeu K ooujemy 3HAMEHAMmento, CLONHCeHUe, YMHOJCeHUe, OelleHue
aneebpaudeckux opooel, 8o3edeHue aneedpaudeckol 0poou 8 HAMYPATbHYIO U YEVI0 OMPUYAMETbHYIO
cmenetb;

®  BLINOIHAMb NPEOOPA30BAHUSL BbIPAINCEHULL, COOEPIHCAUYUX KBAOPAMmHble KOPHU,

®  gvldenamb K8aopam CYMMbl UIU PAZHOCMU OBVUIIEHA 6 GbIPANCEHUSX, COOePIHCAUJUX
K8aOpammbvle KOPHU,

®  BLINOIHAMb NPEO0OPA30BANUSL BbIPAINCEHULL, COOEPIHCAUYUX MOOYTb.
B noBce1HeBHOI KU3HU M TPU U3YYEHUH IPYTUX MPeIMeTOB:

®  GLINOJIHAMb NPEeoOPA308aAHUA U OCUCIBUS C YUCIAMU, 3ANUCAHHBIMU 8 CIMAHOAPIMHOM 8Ude;

®  GLINOIHAMb NPeoOdPA308aAHU AN2eOPAUUECKUX BbIPAINCEHUL NpU peuleHuu 3a0ay opyaux
VueOHbIX NPeoMemos.
YpaBHeHHs U HEPABEHCTBA

e Onepuposamv noHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEHb VPABHEHUs, peuleHue
HepaseHcmea, pPasHOCUIbHbIE YPAGHEHUs, 001acmy onpedeieHus YpasHeHus (HepaseHcmea, CUcmembl
VPAGHEeHUll UU HEPABEHCMB);

®  pewams JUHEUHble YPAGHEHUSI U YPAGHEHUs, C8OOUMble K JUHEUHbIM C HOMOWbLIO
MOACOECMBEHHBIX NPEOOPA3Z08ANULL,

®  pewiamb K8AOpamMHvle YPAGHEHUs U YPAGHEHUs, C800UMble K KEAOPAMHBIM C NOMOUBIO
MOoJHCOECmMEEeHHbIX NPeodPA308aHULL,

e peuwiamsb OpoOOHO-TUHEUHbIE YPABHEHUSL,

*  pewamv npocmetiuiue uppayuonanbivle ypasrenus euoa | f (x) =a, \f f(x)= \/ 9(x) ;

n
®  pewams ypaguenus euoa X =4,
®  pewiambs YpasHeHUs CnoCOOOM PA3I0NHCEHUSL HA MHONCUMENU U 3AMEHbl NePEMEHHOU,
® ucnonv3osamv MemoOo UHMEPBAN08 0N peuleHus Yeuvlx U  OpPOOHO-PAYUOHATLHBIX
HEpPaseHcms,
®  pewams NUHeliHble YPAGHEHUS U HEPABEHCMEA C NAPAMEMPAMU;
®  pewams HeCI0HCHbIE KBAOPAMHbIE YPABHEHUs C NAPAMEMPOM,



®  peuiams HECOHCHbIE CUCTNEMbL TUHEUHBIX YPAGHEHULL C NApAMEMPamu,

®  peuiambs HECTIONCHbIE YDABHEHUS 8 YENblX YUCTAX.
B noBce1HeBHO KU3HH M TPH U3yYEHUH PYTUX MPeIMeETOB:

® cocmasnamo U peuiams JUHeliHble U K8AOpaAmHuble YPAGHEeHUsl, YPAGHEHUS, K HUM C800Auuecs,
cucmembl TUHENUHbIX YPAGHEHUU, HepaBeHCME NPU peuenuy 3a0ay Opy2ux y4eOHbIX npeoMemos;

®  GLINOJIHAMb OYEHKY NPasoonoo0obUs pe3yibmamos, Nnoay4aemvlX npu peuleHuu TUHelnHbIX U
K8AOPAMHBIX YPAGHEHULl U CUCMEM JUHEUHbIX YPAGHEeHUll U HepageHcme Npu peuleHuu 3aday Opyeux
VUeOHbIX npeoMmemos;

®  guLIOUpamb COOMEEMCMEYIOuUe YPAGHEeHUs, HEPABEHCMEA U UX CUCTNEMbL Ol COCMABNEHUS.
mMamemamuyeckol Mooeau 3a0aHHOL PealbHOU CUMYayuu uiu NPUKIAOHOU 3a0adu,

®  yMemb UHMEPNPemuposamv NOJLYYEHHbIN NPU peueHUuU YPAGHEeHUs, Hepagencmea Uil
cucmemvl pe3yibmam 8 KoHmeKcme 3a0aHHOU PeaibHOU CUMYayuu Ui NPUKIAOHOL 3a0adu.
DOyHKIUA

e  Onepuposamsb NOHAMUAMU: DYHKYUOHATLHAA 3A6UCUMOCTMb, QYHKYUS, epaduKk GyHKyuu,
Ccnocobvl 3a0anusi (yHKYuu, apeymewm u 3HadeHue QyHKyuu, obaacmv onpeoeneHus U MHOMCECmEo
3HaAYeHUl QYHKYUU, HYIU @QYHKYUU, APOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb (QYHKYUU,
YeMHOCMb/HeUemHOCMb QYHKYUU,

® cmpoumbs epaghuxku NUHENHOU, K8AOpamuiHou @YHKYui, oOpamHou nponopyuoOHaIbHOCMU,
@ynxyuu 6uoda: y =a+ L, y=~fx o y=3% y=|x;

X+b

®  Ha npumepe K8AOpamuuHou QYHKYUlU, UCNOIb306aMb Npeobpazosanus cpagura @yHKyuu
y=f(X) ona nocmpoenus epagpuxos pynxyuii y — af (kx+b)+c

® cocmasnamv YPAaGHeHUs NPAMOU NO 3A0AHHLIM YCIOBUAM. NPOX0oAuell yepes 06e MouKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsWell Yepe3 OAHHYI0 MOYKY U NAPALLENbHOU OAHHOU NPAMOLL,

® uccredosamsv GYHKYUIO No ee epapuxy;

®  HAXOOUMb MHONCECME0 3HAUEHU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCU
K8aopamu4Hou hyHKyuu,

®  onepuposamv  NOHAMUAMU.  NOCNE008AMENbHOCb,  apudmemudeckdas — Npospeccus,
2eoMempuyeckas npoepeccusi;

®  pewams 3a0a4u HA APUPDMEMUUECKYIO U 2e0MEMPUUECKVIO NPOSPECCUIO.
B noBce1HeBHO KU3HHU M PU U3YYEHUH PYTUX MPeIMeTOB:

®  UIIIOCMPUPOBAMb C NOMOWDBIO 2PAUKA peanbHyIo 3d8UCUMOCMb UTU Hpoyecc No Ux
Xapakxmepucmuxkam,

®  UCNONBL308AMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU DYHKYUU NPU peuleHuU 3a0ay U3 Opyeux
VUEOHBIX NPEOMEMO8.
TexkcToBbBIC 3a7a4H

L Pewamo npocmasle U CJ10CHblE 3(1()61'41/[ PA3HbIX MUNOE, a makxkoaice 3(1()(11{14 No6vIUEHHOU mpdeocmu,‘

L Ucnoibzoseamsv pasHble KpamkKue 3anucu Kakx MO()@./ZM meKcmaoe CJHOINCHbLX 3(1()(1’4 ()Jl}l nocmpoernus NoUCKoeo1l
CXeMbl U peuterus 3610617-1,'

®  paziuuamv MoOelb MeKCma u Mooelb peuleHus 3a0ayl, KOHCmpYyupogams K 0OHOU MoOeu
peuleHUs HeCI0HCHOU 3a0a4l pasHvle MoOelU MeKCma 3a0ayi;

®  3uamb U NPUMEHAMb 004 CNOCObA NOUCKa peweHus 3a0a4 (om mpebo8aHusi K YCIO8UI0 U OM YCIO8UsL K
mpebo8anuro);

L MO@@]IUpOGamb paccyofcéenuﬂ npu noucke peuteHus 3a0a4 ¢ nomouyvro 2pa¢'CX€Mbl,'

®  guidenAmb IMANbl peuenus 3a0ayu U CO0epI*HCAHUEe KAHCO020 IMand;

®  yuemb GuLIOUPATNL ONMUMALLHBIL MEMOO peulenuss 3a0a4u U 0CO3HABAMb 8blOOP Memood, PACCMAMpPUsams
paziudnvle Menmoobl, HaAX0OUMb PA3Hble PEUEHUst 3a0aUU, eClU BO3MONCHO;

®  gHATU3UPOBATL 3aMPYOHEHUs NPU PeUeHUU 3a0a4;

®  GHINOAHAMb PA3NUYHBIE NPEOOPA30BAHUS NPEONONCEHHOU 3a0aUU, KOHCIPYUPOBAMb HOBbLE 3a0aYU U3 OAHHOU, 6
mom yucie obpammoie,

° UHmepnpemupoeambs 6bl4UCIUMENIbHbIE PE3)l1bNaAmbl 6 3adalte, uccnedosams noJy4eHHoe peuernue 361()61‘{”,'
o AHAIUIUPOBAMb B6CE603MOINCHbIE Ccumyayuu 63auUMHO20 pPACNOJIONCEHUA deyx 00beKmMo8 U U3MEHeHUe Ux

xapakmepucmuk npu CO6MeCmHOM 08UdICEHUU (CKOPOCmb, BpeMAL, paccmwmue) npu peweHuu 3a0ay Ha O8udIceHUe Oeyx
00beKmMos Kax 6 0()HOM, maxk u 6 npomuBONOJIOHCHBIX HANPABIEHUAX,



° uccne0068ams 8Ce603MONCHbLE cumyayuu npu peulernuu 3a0ay Ha O8udCceHUe No pekKe, paccmampuedams pa3nvle
cucmemvl omecuema,

®  peuwams pazHOOOPA3HBIE 3A0AYU KHA YACMUY,

®  pewamsb U 0O0OCHOBBIBAMb CBOE peuleHUue 3a0au (8bl0enamb MAMemMamuiecKyro 0CHO8Y) Ha
HaxoxcoeHue 4acmu Yucid U Yucia no e2o Yacmu Ha 0CHO8e KOHKPEMHO20 CMbICLA OpoOU;

®  0cos3Hasamb U OOBACHAMb UOECHMUYHOCIb 300aY DA3HLIX MUNO0G, CEA3bIBAIOUUX MPU
BeUYUHBL (HA pabomy, HA NOKYNKU, HA OBUJICEHUE), 8blOesiMb MU GEIUUUHbL U OMHOWEHUS MeHCOY
HUMU, NPUMEHAMb UX NPU peulenuy 3a0ad, KOHCMPYUposams cobCmeeHuble 3a0ay YKA3AHHbIX MUNnos;

L 811a0emb 0CHOBHLIMU MemoOaMu peuienus 3a0a4 HA CMecCuU, cniaesvl, KOHyenmpayuu,

®  peuwams 3a0ayu HA NPOYEHMbL, 6 MOM HUCE, CLONCHbIE NPOYEHMbL C 0DOCHOBAHUEM, UCHOAb3YS DPA3HbLE
cnocoowl;

®  pewams go2uyecKue 3a0ayu pa3sHLIMU CROCODAMU, 8 MOM YUcie, ¢ 08YMaA OIOKAMU U C Mmpems O10KAMU OAHHbIX
¢ HOMOWbIO mabauy,

° pewams 3a0a4u no KOM6MHam0puK€ u meopuu eepo;zmnocmeﬁ HA OCHOB€ UCNONb306AHUSL U3YUECHHBIX Memooos
u 060cHOBbIBAMb peuternue;

L peuiamsb HeCl0HCHbLE 3a0a4u N0 MAmemMamudecKkou cmamucmuke,

®  061aA0EMb OCHOBHBIMU MEMOOAMU PEUEHUsST CIONCEMHbIX 3a0ay. apu@memuieckull, areebpauieckutl, nepebop
6APUAHINOG, 2e0MeMPUYECKUT, 2PAGUUECKULL, NPUMEHSNb UX 8 HOBbIX N0 CPAGHEHUIO C U3YUEHHbIMU CUMYAUUSIX.

B HOBCC}IHCBHOﬁ JKU3HU U IIPH H3YYCHUH APYI'UX MPEIAMETOB:

®  gvidenamb NpuU peueHuu 3a0ay XapaKmepucmuku paccmampusaemol 6 3adave Cumyayuu,
oniuiYHble om pedjlbHblx (me, on Komopuslx a6cmpa2up06aﬂu6b), KOHCmpyupoeamb HOB8ble cumyayuu C
ydyemom smux xapakmepucnmuk, 6 HYacCmHocmu, npu pewerHuu 3a0ay Ha KOHYeHmpayuu, ydumosleéambs
njiomHoOCmMbs eeujecmed,

o pewams U KOHCmMpyYyupoeambs 300a4u Ha OCHO8e pacecmompenus pedajlbHblx cumyauuﬁ, 6
KOMOpbIX He mpedyemcs MOYHbll GbIYUCTIUMETbHBIU Pe3YIbman;

o peutanio 3a0ayu Ha 08UdICeHUe o PpPEeKe, paccmampueas pasHble Cucmemsl onmcdemad.
CraTucTHKA " TEOpUs Bep0HTHOCTel71

®  Onepuposéamv nNoOHAMUAMU: CMOAOYAMbBIE U  KpYeosble Ouazpammvl, mabauyvl OaAHHBIX, CpeoHee

apugmemuyecrkoe, meouana, Hauboabulee U HAUMeHbUee 3HAYEeHUs. 8bIOOPKU, pa3Max 8bl00pKU, OUCnepCUs U CIMaHOapmHoe
OMKIOHeHUe, CYYANHAsL USMEHYUBOCHIb,

ussneKamov UHGopmayuio, npeodCmasieHHy0 8 mabauyax, Ha OUazpammax, epaguxax;
coCmasiames maoauysl, CMpoums OUAePAMMbL U 2pAPUKU HA OCHOBE OAHHDIX,

onepuposams NOHAMUAMU.: PAKMOPUAT YUCIA, NEPECMAHOBKY U COYemaHus, mpeyeonvHuk Ilackans;
NPUMEHAMb NPABUILO NPOU3EEOCHUS NPU PeUleHUU KOMOUHATMOPHBIX 340a4,

Onepuposamv NOHAMUSAMU. CLYYAUHbII ONbIM, CAVYAUHBIL 6b100p, UCHbIMAHUE, DIEMEHMAPHOe CAYHAliHOe
cobvimue (Ucx00), Knaccuyeckoe onpeoenenue 8epoSmHOCMU CIY4aH020 cOObIMUs, Onepayuu Had CIYYaUHbIMU COOLIMUIMU,
®  npeoCcmasAmb UHGOPMAYUIO C NOMOUWDBIO KpYeos Dinepa,

®  pewamv 3a0ayu HA GLIYUCIEHUE GEPOSMHOCMU ¢ NOOCUEMOM KOIUYECmBd GAPUAHMOE C HOMOULIO
KOMOUHAMOPUKLU.

B noBcegHeBHOM KU3HH H IPH U3YUYCHUH AIPYIUX NMIPEAMETOB:
L4 U36j1eKaMsb, UHMEPNPEMUPOBAMb U NPE0OPA308bIBAMb UHPOPMAYUIO, npedcmaeﬂeHHyio 6 ma@zuuax, HA
0ua2paMMax, epaqbukax, ompascarouyro ceolicmea u xapakmepucmuxKu peajlbHblx npoyeccos u A6NeHUL;

®  onpedensimb CMAMUCMUYECKUE XAPAKMEPUCMUKY GbIOOPOK NO  madauyam, Ouazpammam, zpaguxam,
BbINONIHAMb CPABHEHUE 8 3ABUCUMOCIU OM Yeau PeueHus, 3a0adu;

L4 oYyeHueambv 6€poOAMHOCNIb peajlbHblx cobbImuil u A6eHULL.

[TpenMeTHBIC pe3yabTaThl OCBOSHUS IPOrPaMMBbI YUeOHOTO Kypca K KOHIY 00y4eHusi B 8 kiiacce:
Yucsia v BEIYMCIECHUS

Hcnonb3oBaTh HavaIbHBIE MPEACTABICHUSI O MHOXKECTBE JIEHCTBUTENbHBIX YMCEN JI1 CPAaBHEHUS,
OKPYTJICHHS ¥ BBIYUCIICHUN, N300pakaTh EHCTBUTEIbHBIC YHCIIa TOYKAaMHU Ha KOOPIWHATHOMN TIPSIMOA.
[TpumeHsITh MOHSATHE apUPMETHIESCKOTO KBaIPATHOTO KOPHS, HAXOAUTh KBAaJIPATHBIE KOPHU, HUCIIOJIBb3YS
IIPU HEOOXOAMMOCTH KaJIbKYJISITOP, BHIIOIHATH IPeoOpa30BaHus BRIPAXKEHUM, COIepKalIiX
KBaJpaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucu OOJBIINX U MAJIBIX YHCETI C TOMOIIBIO AECSITUUHBIX Apo0el U cTeneHel yucna
10.
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[TprMeHATh NOHATHE CTENIEHH C LIEJIBIM II0KA3aTEeNeM, BBIIOIHATH IPE00pa30BaHUSBBIPAXKEHUH,
COJZIepKAILMX CTEIECHHU C LEIbIM ITI0KA3aTEIEM.

BBINosHATE TOXIECTBEHHBIE IPe00Pa30BaHus pallMOHAIbHBIX BBIPAKCHUITHA OCHOBE IIPABUII
NeWCTBUI HAaJl MHOTOWICHAMH U alnreOpanyecKuMu Apo0sMu.

PacknaapiBaTh KBagpaTHBIM TPEXWIECH HA MHOKUTEIH.

[TpumeHsTH TpeoOpa3oBaHus BEIPRKEHUI  JIJIS pEIICHUST  Pa3IHMYHBIX 3a/1a413 MaTEMaTUKH,
CMEXKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

YpaBHeHHUs U HEPABEHCTBA

Pewiats nuHenHbIe, KBaAPAaTHBIE YPABHEHNS U PALlMOHAIbHBIC YPABHEHUS, CBOASIIMECS K HUM,
CUCTEMBI IBYX YPABHEHHUH C ABYMs IEPEMEHHBIMHU.

IIpoBOUTE MPOCTEMNIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
IIPUMEHEHHEM IpapUUecKUX MpeAcTaBIeHUH (yCTaHaBIMBATh, UMEET JIU yPaBHEHUE UIIM CUCTEMA
YpaBHEHUH pEILIeHUs], €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

[Tepexoautk OT ciioBeCHOM (hOPMYIMPOBKH 33/1a4H K €€ alnredpandyeckoil MoieIuc NOMOILBIO
COCTABJICHMS] YPAaBHEHMsI WJIH CHUCTEMBl YPaBHEHMU, MHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1ayy OJIy4ECHHBIN pe3yibTar.

IIpuMeHATH CBOKCTBA YMCIIOBBIX HEPABEHCTB sl CPABHEHM S, OLIEHKH, pELIaThbJIMHEHBIE HEPABEHCTBA
C O/IHOI NepeMeHHON 1 UX CUCTEMBI, JaBaTh I'papUUECKyI0 WILTIOCTPALIMI0 MHOXKECTBA pEeILIeHHH
HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKUMHA

[TonnMath 1 UCHOIB30BaTh PYHKIIMOHATIbHBIEC IOHATHS U SI3bIK (TEPMUHBI, CAMBOJIUYECKHE
0003HaYeHUS), ONPEACIATh 3HaUeHUE (PYHKIUH 10 3HAUEHUIO apI'yMEHTa, OIPEeeNsTh CBOMCTBA
¢byHKIMY 110 e€ rpaduKy.

CrpouTtb rpapuky 31eMeHTapHbIX GYHKLINH BUAA:

=5 =2 =3 =+, =||, onuceBATE CBOWCTBA YHCIOBOI GbyHKIUH

O o e€ rpaduky.

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOT0 Kypca K KOHIY 00y4ueHus B 9 kiiacce:

Yuciia 1 BbIYUCICHUA

CpaBHUBATh U yNOPSI0YUBATH PALIMOHAJIBHBIE U UPPALIMOHAJIBHBIE YHCIIA.

BoinonuaTe apudmMernyeckue 1eHCTBUS C palliOHAIbHBIMU YHCIaMH, COYETasl YCTHbIE U MMCbMEHHBIE
MIPUEMBI, BBITTOIHATH BBIYMCIICHHS C HPPALIUOHAIBHBIMU YU CIIAMM.

Haxonuth 3Ha4eHMs CTENEHEN C LEIBIMU ITOKA3ATEIIAMU U KOPHEH, BBIUUCIIATH 3HAYEHHS YU CIIOBBIX
BBIPAKEHU.

OKpyrJsTh JEMCTBUTENBHBIE YHCIIA, BBIITOJIHATD NPUKUAKY PE3Yy/IbTaTa BEIUUCICHHUH, OLICHKY
YHUCJIOBBIX BBIPAXKEHUN.

YpaBHeHNs U HEPABEHCTBA

Pemiate nuHelHbIe U KBaJIpaTHBIE YPaBHEHUS, YPaBHEHUS, CBOJIAIIMECS K HUM, IPOCTeHIIne 1poOHO-
paloOHaIbHBIE YPABHEHUS.

Pemrate cucteMsl IBYX JIMHEWHBIX YPAaBHEHUHN C IBYMsI [IEPEMEHHBIMU U CUCTEMBI IBYX YPAaBHECHMIA, B
KOTOPBIX OJTHO YPAaBHEHHE HE SIBJISIETCS JINHEUHBIM.

Permrate TekcTOBBIE 3a/1a4M ANTeOpandeckKUuM CIIOCOOOM C MTOMOIIBIO COCTABICHUS! YPAaBHEHUS UITH
CUCTEMBI JIByX YPAaBHEHMI C IByMsI IEPEMEHHBIMU.

IIpoBOoaUTH MpOCTENIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHU, B TOM YHUCIIE C
MpUMEHEHHEM IpaduyecKuX MpeIcTaBiIeHn (ycTaHaBINBaTh, UMEET JIU ypaBHEHHUE WM CUCTEMA
YPaBHEHUN pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemiare nuHeliHbIe HEpaBEHCTBA, KBalpaTHbIE HEPABEHCTBA, M300paXaTh peIIeHNEe HEPABEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEIICHUE C IIOMOLIBIO CHMBOJIOB.

Pematp cucTeMpl TMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOINEKBAIPATHOE
HEPaBEHCTBO, U300pakaTh pelIeHNe CUCTEMbl HEPAaBEHCTB Ha YHCIIOBOM MPSIMOH, 3aMChIBATh PELICHHUE
C IIOMOILBIO CUMBOJIOB.



Hcnonws30BaTh HEpaBEHCTBA IPH PEIICHUH PA3TUYHBIX 3a/1a4.

DOyHKIUU

Pacrnio3naBarth byHKIMN M3YYCHHBIX BHJIOB. Iloka3bIBaTh CXEeMaTUYECKHU
pacroyioKeHue Ha KOOPAMHATHOM ITIOCKOCTH rpadukoB (yHkmui Buma: O = OO0,

D J—
O=00+0 0= - O0=00°+00+0 0= 0° O=+0, O=|0| B 3aBucuMocty
O
OT 3HaYCHUH KOI(PPHUIIMEHTOB, ONTUCHIBATH CBOMCTBA () yHKIIHIA.

Crpoutb U u300paxarh CXEMaTHYECKU rpaguku  KBaJPATUYHBIX byHKIHHA,
OIMCHIBATH CBOICTBA KBAIPATHYHBIX (DYHKIHH MO UX rpadrKaM.
PacnioznaBarp KBaJ[paTUYHYIO ¢ynkmumro  mo  Qopmyne,  OPUBOAMTH  MPUMEPHI

KBaJIpaTUUHBIX (QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUU.
Yucii0BbIe OCJIE10BATEIbHOCTH U NPOrPecCun
Pacnio3naBath apuMeTnyecKyro 1 reOMETPHUECKYIO TPOTPECCUU MPU PA3HBIXCIOCO0aX 3aJaHMUs.
BBIOTHATE BEIYMCIIEHUS C UCTIOIB30BaHUEM (POPMYIT N-TO WieHa apUPMETUIECKONU T€OMETPUIECKOM
MIPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.
N300pakaTh WiCHBI TOCIEI0BATEIPHOCTH TOYKAMH Ha KOOPIMHATHOM TJTIOCKOCTH.
Pewmate 3amauu, CBsI3aHHBIE C YHMCIOBBIMHU IOCJIEIOBATEIbHOCTSMH, B TOM YHCIIE€331a4d U3 PEAIbHOU
KHU3HH (C HCIOJIb30BaHUEM KAIBKYIISATOPA, HA(POBBIX TEXHOJIOTHIA).

HPEAMETHBIE PE3YJIBTATDI «BepoATHOCTb U CTATHCTHKA)
[IpenMeTHBIC pe3yNbTaTHl OCBOSHHUS IMPOrPaMMBI y4eOHOTO Kypca K KOHIy oOydueHus B 8 KJjiacce:

W3Bnekaty U mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEICTABICHHYIO B BHJAE TaONUI, TUArpamMM,
rpaduKoOB, IPECTABISATH JAaHHBIC B BHJIC TAOJIHII, TUArpamMM, rpaduKoB.

OnuceiBaTh JaHHBIE C TIOMOIIBID CTATUCTUYECKHX IMOKAa3aTeNei: CpelHUX 3HAYCHUH U Mep
pacceuBaHus (pa3max, JUCTIEPCHS U CTaHIAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHWH W YaCTOTHI COOBITHIL, B TOM YHCIE MO pe3yibTaTam
WU3MEPEHHI 1 HAOIIOICHUH.

HaxoauTh BEpOSTHOCTH CIIy4alHBIX COOBITHI B OMNBITaX, 3Has BEPOSTHOCTU AIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMH 3JICMEHTAPHBIMUCOOBITHSIMH.

Hcnons3oBath Tpaduyeckue MOAENHU: JAEPEBO CIy4YailHOrO AKCIEPUMEHTa, AUarpaMMbl Jiinepa,
YHCIIOBAs TIPSIMasl.

OnepupoBaTh TOHATHUSMU: MHOXECTBO, IMOJAMHOXECTBO, BBHITIONHATH  OMEpallUU  Haj
MHOXKECTBAMHU: OOBCIMHEHUE, TIEPEeCeUCHHE, JIONOJNHEHUE, TICPEUYHCIIATh DJJIEMEHTHl MHOXKECTB,
MPUMEHSITh CBOMCTBA MHOXECTB.

Hcnonp30Bath Tpaduyeckoe MPeICTaBICHHE MHOXKECTB W CBS3CH MEXTy HUMH JUIS OIUCAHUS
MIPOLIECCOB U SBIICHUH, B TOM YHKCJIE NP PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U KYPCOB.

[IpenMeTHBIEC pe3yabTaThl OCBOCHHUS MPOTPaMMbI Y4eOHOTO Kypca K KOHITy oOyueHus B 9 Kiiacce:

W3Bnekate u mpeoOpa3oBbiBaTh MHGOPMAIUIO, MPEACTABICHHYIO B PAa3IMYHBIX HCTOYHHKAX B
BHJIC TAOJHII, TUarpamMm, rpaduKoB, MPEJCTABIATh JaHHBIC B BUE TaOIUII, AHArpaMM, rpaduKoB.

Pemarte 3aJa49n OpraHW30BaHHBIM nepedbopom BapUAHTOB, a TaKXke ¢
MCIOJIb30BaHNEM KOMOMHATOPHBIX MPABUII U METOIOB.

Hcnonp30BaTh onucaTellbHbIE XapaKTEPUCTUKH IS MACCHBOB YMCJIOBBIX JAaHHBIX, B TOM YHCIIE
CpellHHE 3HAYECHUS U MEPHI PACCEUBAHUSI.

Haxonuth 9acTOTHl 3HAYEHWW M YACTOTHI COOBITHS, B TOM YHCIE TMOJB3YSICh pe3yJabTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOTIOICHHIA.

Haxonuth BEpOSTHOCTH CIy4aHBIX COOBITHI B M3YYCHHBIX OIBITaX, B TOM YHCJE B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH, B CEPHUSX HCIBITAHUN JI0 TIEPBOTO yCIeXa, B CEPHSIX
ucnbiTaHui beprynu.

HMeTs nipeicTaBlIeHHE O CIIy4ailHOM BEJIMYHUHE U O PACIIPENCICHUN BEPOATHOCTEMN.

NmeTs mpencraBiieHHE 0 3aKOHE OOJIBIINX qucell Kak 0 MPOSIBIICHUH
3aKOHOMEPHOCTH B CITy4alfHOM M3MEHUYUBOCTH U O POJIM 3aKOHA OOJIBIITNX YHCEN B IPHUPOJIE U O0IIEeCTBE



2.Conep:xanue y4eOHOro mpeaMera «AJredpa»

Auredpa

Yucaa

PaunonanbHble yncia

MHoxecTBO panMoHaNbHBIX uncen. CpaBHEHUE palMOHAIbHBIX uncen. JlelcTBus c
panroHanbHbIMU ynciamu. [Ipencrapnenne palmoHanbHOTO YUCia IeCITUYHON 1pO0bIo.

HNppaunonajbHbIe YncIa

[loHATHE HMppauMOHAIBHOIO 4Mcia. PacrozHaBaHWe MPPALMOHAIBHBIX — YUCEIL.

[Ipumepsl nokazarenbcTB B anredpe. MppaloHanbHOCTh 4YHCIa -JE [Ipumenenue B
reoMeTpun. CpaBHEHHE HPPALMOHATIBHBIX YKcel. MHOKECTBO JEHCTBUTENBHBIX YHUCEIL.

ToxaecTBeHHbIE Npeodpa3oBaHUuA

YucaoBble 1 OyKBEeHHbIE BbIPAKEHUSA

Boipaxkenue ¢ nepemMeHHO#. 3HaueHue BolpakeHus. [logcTaHOBKa BbhIpaK€HUN BMECTO
MIEPEMEHHBIX.

Henblie BIpakeHust

Crenenp ¢ HaTYpaJbHBIM ITOKa3aTeleM U e€ cBoicTBa. [IpeoOpazoBaHus BEIpaXKEHUH,
coJiepKallluX CTENEHU C HATypaJbHbIM [IOKA3aTEIEM.

OpHowieH, MHOrowieH. /IefcTBUS ¢ OJHOWIEHAMM W MHOTIOWIEHaMHU (CIOXEHHE,
BBIUUTaHUE, YMHOXeHHe). DopMmysbl COKpalmEHHOrO YMHOXXEHHsS: Pa3HOCTh KBaJIpaToB,
KBaJpaT CyMMbI M pa3HOCTU. PaznojkeHue MHOrouleHa Ha MHOXXHUTEIU: BBIHECEHHE OOIIEro
MHOXKUTEJS 3a CKOOKHM, TPYIIHUPOBKA, MpUMEHEHHE (OpPMYNl COKPAIIEHHOTO YMHOXKECHHUS.
KBagparHslil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

JIpoOHO-panuoHAIbHbIE BIPAKEHHUS

Crenenp c nenslM nokasaresneM. IIpeoOpa3oBanue ApoOHO-TMHEWHBIX BbIpAKEHUIL:
CIIO)KEHHME, YMHOXEHHe, jeieHue. AnreOpanueckas JpoOb. JlomycThMble 3Ha4YeHUS
MEPEMEHHBIX B APOOHO-PALMOHATIBHBIX BhIpaXkeHUAX. CokpalleHne anredpanyeckux JIpooen.
[IpuBenenue anrebOpanueckux aApobeid k  oOmemy 3HameHarento. [JleWctBus ¢
anreOpandeckKUMU JIpOOSIMU: CIIOKEHHME, BBIUMTaHHME, YMHO)KEHHUE, JeJIeHHE, BO3BEJCHUE B
CTETIECHb.

[TpeoOpa3oBaHue BbIpaXXEHUH, COJIEpKAIUX 3HAK MOAYJIS.

KBagpaTHbie KopHu

Apudmernueckuil kBaapaTHbIi KopeHb. [IpeoOpa3oBaHue BBIpaKEHUH, COJEpKAIIUX
KBAaJpAaTHbIE KOPHU: YMHOYKEHHE, JIEJICHUE, BBIHECEHHUE MHOXKMTEN H3-II0J 3HAKa KOPH,
BHECEHUE MHOXUTEIIS MOl 3HAK KOPHSI.

YpaBHeHUS M HEPAaBEHCTBA

PasencrBa

Uucnosoe paBeHCTBO. CBOKCTBA YUCIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHus

IlonsiTne ypaBHeHMs M KOpHA ypaBHeHus. lIperncraBieHne O paBHOCHIBHOCTH
ypaBHeHuil. OOnacte onpeneneHus ypaBHeHHA (00JacTb  JONMYCTUMBIX  3HAYEHUH
MepeMEeHHON ).

JIuHeiiHOe ypaBHEHUE U er0 KOPHU

Pemenne nuHelHbIX ypaBHeHUM. JIuHeliHOe ypaBHeHue ¢ napameTpoM. KosimuecTBo
KOpPHEM JIMHENHOIO YpaBHEHUs. PelieHne TMHEeHHbIX YPaBHEHUM C TapaMeTpPOM.

KBanpaTrHoe ypaBHeHHe U ero KOPHH

KBanparusle ypaBHeHus. HemnonHble KBaapaTHble ypaBHEHHUS. JIuCKpUMHHaHT
KBaJipaTHOro ypaBHeHusd. DopMyrna KOpHEW KBaJapaTHOro ypaBHeHHUs. Teopema Buera.
Teopema, oOparHas Teopeme Buera. Pernenune kBaapaTHBIX YpaBHEHUN: HUCIOJIb30BaHUE
dbopMynbl Ui HAXOXKAEHUS KOpHEW, rpaduueckuil MeToJA pelIeHUus, pas3liokKeHHe Ha
MHOXHUTEIH, MoA00p KOpHEH ¢ ucrnonb3oBaHueM Teopembl Buera. KommuectBo kopHeit
KBaJPAaTHOI'O YPAaBHEHMS B 3aBUCHMOCTH OT €r0 IMCKpUMUHAHTa. bUKkBajpaTHbIE ypaBHEHUSI.
VYpaBHeHMs1, CBOAMMBIE K JIMHEWHBIM U KBaipaTHbIM. KBagjpaTHbIe ypaBHEHHUS ¢ TapaMETPOM.

JIpoOHO-panuoHAIbHbIC YPABHEHHUS
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Pemenne mpocredmux — apoOHO-IMHEWHBIX  ypaBHeHUU. Pemenue  npoOHO-
palMOHAIbHBIX YPAaBHEHUIA.

Metoapl peuieHus YpaBHEHUH: METOABl PaBHOCHIBHBIX MNpeoOpa3oBaHUM, MeETox
3aMEHBI IEPEMEHHOM, rpadguieckuii MeTo. Mcronp3oBanrue CBOWCTB (YHKIMA TIPH pEIICHUN
YpaBHEHUH.

[Mpocreiinue uppaloOHaIbHbIC YPaBHCHHUS BUAA | /f (X) =a, Jf(x) =9(x) .

YpaBHeHuUs BUJa X' =a .YpaBHEHU B LIEIIBIX YUCIIAX.

Cucrembl ypaBHeHH

VYpaBHEeHHE C ABYMs II€PEMEHHBIMH. JINHEHHOE ypaBHEHHE C IBYMs IEPEMECHHBIMH.
IIpsimast kak rpaduueckast MHTEpIIpeTalys JMHEHHOIO YPaBHEHUS C IBYMs IIEPEMEHHBIMH.

[TonsiTue cucteMbl ypaBHEHUH. PellieHre CuCTeMbl ypaBHEHUH.

Meronpl  pemieHHs CUCTEM JIMHEHHBIX YPAaBHEHUM C JBYMS II€pEMEHHBIMU:
rpadM4ecKuii METOJI, METOJI CIIOKEHHSI, METOJ ITOJICTAHOBKHU.

CucreMbl JIMHEHHBIX YPABHEHHH C TAPaMETPOM.

HepagencrBa

YucnoBble  HEpPaBEHCTBA. CpoiicTBa  4HMCIOBBIX  HepaBeHCTB.  [IpoBepka
CIIPaBEUIMBOCTY HEPABEHCTB IIPU 3a/laHHbIX 3HAYCHUSIX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue u HecTporue HepaBeHcTBa. (0sacTh
OIlpeJIesIeHUs] HepaBeHCTBa (001acTh JONYCTUMbIX 3HAYCHUN IIEPEMEHHOMN).

Pemenve nuHEMHBIX HEPABEHCTB.

KBazpaTHOe HEpPAaBEHCTBO M €ro pelleHHs. PelleHue KBaJpaTHBIX HEPABEHCTB!
WCIIOJIb30BaHNE CBOWCTB M TpaduKa KBaJpaTUUHOW (PYHKIMH, METOJ MHTEPBAJIOB. 3aluCh
pelIeHns KBa[paTHOIO HEPABEHCTBA.

Pemienne nenpix U IpoOHO-paIMOHATEHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB.

Cucrembl HepaBeHCTB

CucreMbl HEpPABEHCTB C OJIHOM NEPEMEHHOH. PerieHne cucreM HEpaBEHCTB ¢ OAHOMU
MIEPEeMEHHON: JMHENHBbIX, KBaJpaTHBIX. M300paxeHue penieHus CUCTEMbl HEPAaBEHCTB Ha
YHMCIIOBOU MPSAMOMN. 3alMCh PEILIEHUS CUCTEMbI HEPABEHCTB.

DOyHKIMH

IHonsTue GpyHKUMH

JlexkapToBbl KOOpAWMHATBl Ha Miockoctu. dopMmupoBaHMe MpPENCTaBICHUH O
METaNpeIMETHOM MOHATUU «KOOpAMHATHD. CrocoObl 3aaHus (QYHKUUN: aHAIUTHYECKUi,
rpaduueckuii, Tabnnunbii. ['paduk ¢pynkuuu. [pumepsl GyHKIUH, TOTy4yaeMbIX B IpoIEcce
UCCIIEIOBAaHMsI Pa3IMYHBIX pealibHBIX MPOLECCOB U peIIeHUs 3ahay. 3HaueHue (QyHKIUHU B
touke. CBoiicTBa (GyHKIMI: 00JIacTh OMpeneieHus, MHOXXECTBO 3HAYCHUH, HYIH,
MPOMEKYTKH 3HAKOIOCTOSHCTBA, UYETHOCTH/HEYETHOCTh, IPOMEXYTKH BO3pacTaHUs U
yOBIBaHMS, HAMOOJbIIIEE M HAMMEHBIIIee 3HaueHus. VccnenoBanne GpyHKImu 1o e€ rpaduky.

[TpencraBienne 06 aCUMIITOTAX.

HenpepriBHocTh pyHkmMu. Kycouno 3aanHbie GyHKIMH.

JIuneiiHas pyHKIHA

CeoiictBa u rpaduk mnuHeHHONH (QyHKUMU. VYTriaoBold KO3)PUIMEHT MNPSAMOM.
Pacnonoxenue rpaduka TMHEHHOW QYHKIIMH B 3aBUCUMOCTH OT €€ yrioBoro koadduineHra
u cBobojnHOro wieHa. Haxoxaenue kod(pPUIMEHTOB JTUHEHHOW (QYHKIMH MO 3aJaHHBIM
YCIOBUSIM: TIPOXOXKJIEHHUE TPSAMOM Yepe3 JABE TOYKM C 3aJaHHBIMU KOOpPIMHATAMU,
MPOXO0KICHUE MPSMOM Yepe3 TaHHYIO TOUKY U MapauiebHON JaHHOW MPSAMOM.

Keaaparuunas pyHkuus

CaoiictBa u rTpaduk KkBaapaTHuHON ¢yHkuuu (mapadoina). Iloctpoenue rpaduka
KBaJpaTUYHOM (yHKIMM 1O ToukaM. HaxoxneHue Hyned KBaapaTWUYHOH (QYHKIUH,
MHO’KECTBA 3HAYCHMM, TPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OoOpaTHasi IPONOPUMOHAJILHOCTH

k
CaoiicTBa QyHKITMH Y = E y = —. I'unepOona.
X x

I'paduxn pynkuuii. [IpeobpazoBanue rpaduka pynkuuu Yy = f (X) ams noctpoeHus
rpaduko Qpyukuuii Buna y=af (kx+b)+c.
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k
I'padmku QyHKIHIA y:a+—b, y=4x, y=3x, y=|x|.
X+

ITocsienoBaTeIbHOCTH U NIPOTPECCHH

YucnoBass mocnenoBaTeNbHOCTb.  [IpMMepbl  YMCIIOBBIX — MOCIIENOBATEIBHOCTEH.
BeckoHeuHble TMOCIIEAOBAaTENLHOCTH. ApHUdMeTHdeckas mporpeccus U e€ CBOMCTBA.
I'eomerpuueckass mnporpeccus. Popmyia oOLEro 4ieHa U CyMMbl N IEPBBIX UJIEHOB
apupMeTHUeCKOW W  TeoMeTpuyeckod mporpeccuit. Cxopasmiasics TreoMeTpuvecKas
IIPOIPECCHS.

Penienne TeKCTOBBIX 3aJa4

3anauu Ha Bce apupMeTnIecKne AeicTBUS

Pemenne TekcToBBIX 3amau apudmernueckuMm crmocodoM. Vcmonp3oBaHue TabHIL,
CXEM, YEPTEIKEH, IPYTUX CPEACTB MIPEACTABICHNS JaHHBIX IIPHA PEILICHUH 3a1a4U.

3aiauyu HA IBUKeHHE, PA00TY M MOKYNIKH

AHain3 BO3MOXHBIX CHUTyallMii B3aUMHOIO pAacHOJOXKEHHUsS OOBEKTOB MpH HX
JBUKEHUU, COOTHOIIECHUSI 00BEMOB BBHITIOJIHSIEMBIX PabOT IIPH COBMECTHOM pabdoTe.

3agayu Ha YaCTH, 10JIH, IPOLEHTHI

Pemenue 3amay Ha HaXOXKJIEHUE YACTH YMCIIA U YMCA [0 €ro 4yactu. PemeHue 3agau
Ha IPOLEHTHI U 1osd. [IpuMeHenne nponopuuii npy peleHuy 3a1ay.

Jlormyeckmue 3agaun

Pemienne normueckux 3agad. PemieHue Joruyeckux 3agad ¢ MOMOLIbIO Tpados,
TalbHII.

OcHOBHBIE  MeTOAbl  pelleHUs] TEeKCTOBBIX  3aJa4:  apu(pMETUUYECKHIA,
anredbpanveckuii, nepebop BapuaHTOB. llepBUUHBIE NpEACTABIEHUS O APYTUX METOAAX
pereHus 3a1a4 (reoMeTpuyeckre u rpauueckiue MeTobl).

CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH

Crarucruka

TabnuuHoe W rpaduyeckoe NpeACTaBICHUE [aHHBIX, CTOJOYaTble U KPYrOBbIE
auarpammbl, rpa@uky, NpUMEHEHHE AuarpaMM U Trpa@UKoB ISl OMMCAHUS 3aBUCHMOCTEH
peanbHBIX BEJIWYMH, HW3BJIEUEHHE HUHPOPMALMU U3 TabiuL, AMarpaMM M TpaQUKOB.
OnucarenpHble CTATUCTUYECKUE MTOKA3aTeNN YHUCIOBBIX HAOOPOB: cpenHee apudMeTndyeckoe,
MejanaHa, HauOoJplllee U HauMeHbIllee 3HaueHus. Mepbl paccenBaHus: pa3Max, JTUCIEepCHs U
CTaH/IapTHOE OTKJIOHEHHE.

CrnyuaiiHas M3MEHUMBOCTb. MI3MEHUYMBOCTH IpU M3MEpeHMsX. Pemaromue mpasuia.
3aKOHOMEPHOCTH B U3MEHUMBBIX BETMYMHAX.

Cayuaiinblie COOBITHSA

CrnyyvaiiHble ONBITHI (IKCIIEPUMEHTHI), dJIEMEHTapHbIE ClyyailHble COOBITUS (MCXObI).
BepositHocT  3nemeHTapHBIX  cOObITHH. COObITUS B CIy4YallHBIX OSKCIIEPUMEHTAaX |
OJIaronpuATCTBYIOIINE JIeMEHTapHbIE COOBITUS. BeposTHOCTH ciyyailHbIX COOBITHIA. OMBITHI
C PaBHOBO3MOXHBIMHU 3JIEMEHTApHBIMU COOBITUAMU. Kitaccuyeckue BEpOSITHOCTHBIE ONBITHI €
HCIOJIb30BaHUEM MOHET, KyOukoB. [IpencTaBinenue coObITHI ¢ MOMOIIBIO TuarpaMm Difepa.
[IpotuBonONOXKHBIE COOBITHS, OObEIMHEHNE U TiepeceyeHre coObITHil. [IpaBuio croxeHus
BeposiTHocTel. Coywaiinelii  BbiOOp. IIpencraBieHue sKcrepuMeHTa B BHIE JepeBa.
HezaBucumble  coObITHA.  YMHOXXEHUE  BEpOSTHOCTEH  HE3aBUCHMBIX  COOBITHIA.
[TocnenoBarenbHble HE3aBUCUMBIE UCTIBITaHUS. [IpefcTaBieHne 0 He3aBUCHUMBIX COOBITHSX B
KU3HU.

DJieMeHTbl KOMOUHATOPUKH

[IpaBuino yMHOXEHUs, NEpecTaHOBKH, (akropuan uucna. CodeTaHHs M YHUCIO
couetanuit. opmyina yucna coueranuid. TpeyronbHuk [lackamns. OnbITE ¢ OONBIIUM YUCIIOM
PaBHOBO3MOXKHBIX 3JIEMEHTAPHBIX COOBITHI. BpIUMCIEHHE BEpOSTHOCTEH B OMBITaX C
IIPUMEHEHHEM KOMOMHATOpHbIX (opMyn. HMcnbeitanus bepHymmu. VYemex u  Heypada.
BepositHocTH cOOBITHH B cepuu UCIbITaHUN bepHysun.

Cay4aiiHble BeJJMYUHBI

3HAKOMCTBO CO CIIy4allHBIMM BEJIMYMHAMM Ha NpPUMEpax KOHEUHBIX AMCKPETHBIX
ciy4dailHbIX BenuuyuH. Pacnipenenenue BeposiTHocTeld. MaTteMatuueckoe oxuaanne. CBoiicTBa
MaTeMaTH4ecKoro oxkuaanus. [lonsTue o 3akoHe 60ibIINX yncen. M3mepeHne BeposiITHOCTEH.
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[Ipumenenne 3akoHa OONBIIMX YUCENI B COLMOJIOTHUH, CTPAXOBAaHUH, B 3/IPaBOOXpPaHEHUH,
oOecriedyeHnr 6€30MaCHOCTH HACEJIeHUS B UPE3BbIYAHBIX CUTYalIHsAX.

HcTopusi MaTeMaTuKu

Bo3HuKHOBEHHE MaTEeMaTHKU Kak HayKH, dTanbl €€ pa3BUTus. OCHOBHBIE pa3Jeiibl
MaTeMaTHKU. Brigaroniyecss MaTeMaTUKU U UX BKJIAJ] B pa3BUTHE HAYKH.

beckoHeuHOCTP  MHOXKECTBA IPOCTHIX uuceld. Yucina MW JUIMHBL  OTPE3KOB.
Panmonansueie yncna. [lorpedHocTs B uppannoHanbHbix yncnax. llkona [Tudgaropa

3apoxaeHue anreOpsl B Heapax apupmeruku. An-Xopesmu. Poxaenne OyKBEHHOM
cumBoiuku. [I.depma, ®@. Buer, P. Jlexkapt. McTopus Bompoca 0 HaxoXICHUH (GOpMYI
KOpHEH airebpanvecknx YypaBHCHHU cTemneHer, Oompmux uerbipéx. H. Taprames, k.
Kapnano, H.X. A6ens, D.I"anya.

[TosiBneHne MeTofa KOOPJAMHAT, IIO3BOJISIIOIIEIO IEPEBOAUTH I'€OMETPUUECKUE
00BeKTHI Ha s13bIK aNreOphl. [losiBnenue rpadukoB hynkumii. P. Jlekapr, [1. @epma. [Ipumepst
Pa3IMYHbIX CUCTEM KOOPJMHAT.

3amaua Jleonapno [Iuzanckoro (dubonayun) o kpoiukax, ynciaa Gubonauyu. 3amaua
0 MIaxXMaTHOH J0cke. CXOIUMOCTh T€OMETPUYECKOM MPOTPECCUH.

HcTokn Teopuu BEpOSTHOCTEH: cTpaxoBoe Jeno, aszapTHble urpel. [I. ®Depwma,
b.Ilackans, . bepuymnnu, A.H.Konmoropos.

Ponp poccuiickux yu€Hbix B pazButuu matematuku: JI.Oinep. H.M.JloGaueBckwuii,
[1.JI.Ye6pmues, C. KoBanesckas, A.H.Konmoropos. Maremaruka B pazsutuu Poccuu: Ilerp I,
IIKOJIa MaTeMaTUYeCKUX M HAaBUTAIKUX HayK, pa3Butue poccuiickoro ¢uora, A.H.Kpbuios.
Kocmuueckas nporpamma u M.B. Kenapimi.

8 KJIACC
Yucna u BbIYMCIICHUS
KBanpatHbiii kopeHb 13 yncia. [Tonsarue 06 upparuonaisHoM yncie. JlecaTuuHble
NpUOIMKEHNS UppalMOHaIbHBIX unces. CBoicTBa apu(METHUECKUX KBaIpaTHBIX KOPHEN U
UX IPUMEHEHHE K IPpeoOpa30BaHUIO YUCIIOBBIX BIPAXKEHUH U BHIUMCICHUSIM.
JlelicTBUTENIbHBIC YUCIIA.
Crenens ¢ 1enbIM NokasaTeneM u e€ cpoiicTBa. CTaHapTHAsI 3aIIUCh YUCIIA.
AJaredpanyeckue BbIpaKeHUs!
KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAPAaTHOIO TPEXUIEHA HA MHOKHUTEIIN.
Anrebpanueckast ApoOb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou. CrnoxeHue,
BBIYUTAHUE, YMHOXKEHUE, JIeNIeHUe anredpanueckux ApoOeit. ParmoHnanbHble BEIpaXKEHUSH X
npeoOpa3oBaHue.
YpaBHeHus 1 HepaBeHCTBA
KBanpaTtHoe ypaBHeHue, popmysa KopHell KBaJpaTHOro ypaBHeHUs. Teopema Buera.
Pemienue ypaBHeHUH, CBOASIIMXCS K JIMHEHHBIM U KBaipaTHBIM. [IpocTeiimue npobHo-
paloHaIbHbIE YpaBHEHUS.
I'paduueckas MHTEpIIpeTaUs YpaBHEHHH € ABYMS IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
YPaBHEHHH C IBYMs IepeMEHHBIMHA. [ [pruMeprl peleHus cucTeM HeJIMHENHBIX YPaBHEHNN C
JBYMsI IEPEMEHHBIMU.
Pemrenre TeKCTOBBIX 335124 anreOpandecKuM CIIOCOOOM.
UucioBble HEPABEHCTBA U UX CBOMCTBA. HEepaBeHCTBO ¢ OJJHON IIEPEMEHHOM.
PaBHOCHIIBHOCTE HEPABEHCTB. JINHEWHBIE HEPABEHCTBA C OJJHOM NepeMeHHON. CHUCTEMBI
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.
DOyHKUHUU
[Tonarue Qynkiun. O6MacTh ONpeseNeHuss U MHOXKECTBO 3HaYeHUH (YHKIUU.
CrniocoOwI 3amanus GyHKIIAN.
I'padux Gynkiun. Yrenne cBoiicTB pyHkumu 1o e€ rpaduky. [Ipumeps rpadukos
(GyHKLUH, OTpaKalOLUX peasIbHbIE IPOLIECCHI.
DyHKITUH, ONTUCHIBAIOIINE MTPSIMYIO U OOPATHYIO MPOMOPIUOHAIBHBIE 3aBUCIMOCTH, UX
rpaduxu. @yukiun y = X%, y = X°, y =VO, y=|x|- [paduueckoe pemeHne ypaBHeHuil i
CUCTEM ypaBHEHUM.
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9 KJIACC
Yuciaa 1 BBIYHCTCHUS
PanmonaneHbIe 4ricia, UppallMOHAIBHBIC YUCIIA, KOHEUYHBIC M OECKOHEUHBIE JECATHYHBIC
npobu. MHOXECTBO JIEHCTBUTENIbHBIX YHCE, IEHCTBUTENIbHbIC YUCIIA KaK OECKOHEUHbIE
JeCSITHUHBIC IpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEKIYMHOKECTBOM
JNEUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOU MPSMOM.
CpaBuenue JIEACTBUTEIIbHBIX qyucel, apupMeTHIecKue JEUCTBUSA C
JNEHUCTBUTEIbHBIMU YUCIIAMH.
Pa3smepbl  OOBEKTOB  OKpYXAlOLIEro  MHUpPaA,  JJIUTEIBHOCTH  IPOIECCOBB
OKpPY’KaroIlleM MHpE.
[TpubnmxEHHOE 3HAUYCHUE BEIMIMHBI, TOYHOCTh MPUOIMKeHHsI. OKPYTIICHHE YHCET.
[Ipuknaka u oLeHKa pe3yabTaTOB BHIYMCICHUM.
YpaBHeHMsI U HEPABEHCTBA
JIuneitHoe ypaBHeHuE. Pelienre ypaBHEHUM, CBOJAIIMXCS K JIMHEHHBIM. KBagpaTHOE
ypaBHeHue. PenieHue ypaBHEHMM, CBOJAIIUXCS K KBAaJpaTHBIM.
bukBanpaTHoe ypaBHeHue. [Ipumepsl pelieHnst ypaBHEHUN TPEThEH U YETBEPTOM CTENEHEN
Pa3JI0)KEHUEM HA MHOKHUTEIH.
Pemenne qpobHO-palinoHaNbHBIX ypaBHEHUH. Pelienre TeKCTOBBIX 3a/1a4 alredpanyecKum
METOOM.
VYpaBHeHHe ¢ ABYMS MIEPEMEHHBIMU U ero rpaduk. Pemenne cuctemM ABYX JIMHEHHBIX
YpPaBHEHUU C JIBYMsI IEPEMEHHBIMU. PellieHre CUCTEM JIByX YpPaBHEHHUH, OJTHO U3 KOTOPBIX
TUHEIHOe, a Apyroe — BTOPOU creneHu. [ 'paduueckas nHTeprpeTanus CUCTEMbl ypaBHEHUI
C ABYMs IIEPEMEHHBIMH.
Pemennie TeKCTOBBIX 33124 alNreOpandeckum CrocoooM.
YucnoBble HEPABEHCTBA U UX CBOMCTBA.
Perenre nMHENHBIX HEPABEHCTB C OJJHOM NEpPEMEHHOU. Penenue cuctem JIMHEUHbIX
HEpaBEHCTB ¢ 0/1HOI nepemeHHON. KBapaTHble HepaBeHCTBA. ['paduueckas
HMHTEpPIpPETAlsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU.
DOyHKUHU
KBanpatuunas pynkuus, e€ rpaduk u coiicta. [Tapabona, KoopIuHATHI BEPITHHBI
napaboJIbl, OCh CHMMETPHUU TTapaboIIblL.

Ipapuku pynxmmii: 0= 00O, O= 00+ 0, O= - ,O0=0°0=+0, =0,
00 ¥ UX CBOMCTBA.

Yucii0BbIe M10C/I€10BATEIBHOCTH U POrPeCcCHH

[TonsTHE YMCIOBON NOCIENOBATENBHOCTH. 3a/laHUE MOCIIEI0BATEIBHOCTH PEKYPPEHTHON
dhopmymoit u popMyIoi N-ro YseHa.

Apudmernueckas u reomerpuueckas nporpeccu. @opmMyisl N-ro wieHa apupMeTHIecKoit
Y TEOMETPUYECKON IPOTPECCHI, CYMMBI IIEPBBIX N YIICHOB.

N300pakeHne 4ieHOB apu(PMETHIECKON U TeOMETPHUECKON pOorpeccuii TOUKaMu Ha
KOOPJMHATHON IJIOCKOCTH. JINHEMHBINA U SKCITIOHEHIINAIBHBIN pOCT. CII0KHBIE TPOLICHTHI.

«BeposITHOCTb U CTATHCTUKA)»
8 KUIACC

[IpencraBnenue qaHHBIX B BUAE TAOIHII, TUarpaMm, rpaduKos.

MHOX€ECTBO, 3JIEMEHT MHOKECTBA, MOAMHOXKECTBO. Omnepanuu HajJ MHOXKECTBaMHU:
o0ObeMHEHUe, TIepeceueHue, nomnojHeHue. CBoOHCTBa omepauuid HajJg MHOXKECTBAMU:
MEPEMECTUTEIBHOE, COUYETAaTEIbHOE, pacHpeleNuTeIbHoe, BKiIoYeHus. lcrnonb3oBaHue
rpaduyecKoro mpeAcTaBlICHUs MHOXKECTB JAJISl ONMHCAaHUS PEaJbHBIX MPOIECCOB U SIBICHUIA,
IIpY pELICHUH 3a4aY.

I/I3MepeHHe pacccruBaHus NaHHBIX. I[chepcml U CTAaHAAPTHOC OTKJIOHCHUC YN CIIOBBIX

HabopoB. JluarpaMma paccenuBaHHUs.

DneMeHTapHbIe COOBITHS ciydailHoro ombiTa. CiydaiitHeie coObITHS. BepostHOCTH
coObITHI. OTBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU. Ciy4aifHbIi BBIOOP.
CBsi3p MeXAy MaJOBEPOATHBIMH M MPAKTHUYECKHU TOCTOBEPHBIMH COOBITUSAMU B IMPHUPOJE,
o0IIIecTBE U HAyKe.
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HepeBo. CBoiicTBa [1€pEBBEB: EAUHCTBEHHOCTh NYTH, CYIIECTBOBAHUE BUCAYECH
BEPILIUHBI, CBSI3b MEXJIY YMCIIOM BepIIMH M yucioM pédep. IlpaBuino ymHoxenus. Perenue
3a/1a4 ¢ TOMOIIBI0 TpadoB.

[IporuBonomnoxuple coObiTHs. [uarpamma Oitniepa. OObeAMHEHHUE W TIEPECEUCHHE
coObiTiii. HecoBmecTtHble coObiTusi. @Dopmyna CIOXKEHHS BEpOATHOCTEH. YcCllOBHAA
BepoaTHOCTh. [IpaBuno ymuoxenus. HezaBucumele coOpiTus. [IpeacraBnenue skcnepuMeHTa
B BHJe jepeBa. PemieHue 3agauy Ha HAXOXKICHHME BEPOSTHOCTEMC IOMOIIBIO JepeBa
CIIy4aiiHOTO AKCIIEPUMEHTA, TUarpaMm Dujiepa.

9 KJIACC

[IpencraBieHrne OaHHBIX B BUAE TaONMI, aUarpaMM, rpaduKoB, MHTEPIPETALUS
JTaHHBIX. UTeHue 1 NoCTpOoeHKE TaONHUL, TUarpaMM, rpa(uKoB Mo peasbHBIM JaHHBIM.

ITepectanoBku u pakropuan. CodyeTaHust ¥ YUCiI0 coueTanui. TpeyroapHuk [lackas.
Pemenue 3a1a4 ¢ UCII0Ib30BAaHUEM KOMOMHATOPUKH.

['eomerpuueckass  BepoATHOCTb.  CoydailHbli  BbIOOp TOYKM M3  (QUIyphl HA
IJIOCKOCTH, U3 OTPE3Ka U U3 1yTU OKPYKHOCTH.

Hcneitanue. Yenex um Heynada. Cepust ucnelTaHud 10 nepsBoro ycnexa. Cepus

ucnelTaHuil bepuynnu. BepostHocTr coObITHii B cepun ucnibiTanuii bepaysn.

CrnyualiHas BeJIMYMHA U paclpelesieHue BeposiTHOcTel. MaTtemarnyeckoe OKuaaHue

u aucnepcus. [Ipumepbl MaTeMaTH4YECKOro 0’KUJAHUSI KaK TEOPETUYECKOTO CPEIHErO

3HAUCHUs BEJIWUYUHBL. Maremarndeckoe OXHJAHUE U JUCHEPCHs ClaydailHOU

BEJIMUMHBI «YUCIIO YCIIEXOB B CEpUU UCHBbITAHUI bepHyn».

[TonsiTHe 0 3aK0HE OOJBIINX YKcel. 3MepeHue BeposITHOCTEN ¢ TOMOILBIO YacTOT.

Posb 1 3HaueHME 3aKOHA OOJBIINX YKCE B MPUPOJIE U OOIIECTRE.

3. TemaTuueckoe IJIAHUPOBAHUE

Ne n/m Conepranue 7 knace
(pa3jaeJibl, TeMbI)

1. JIuneiinble ypaBHEHMSI C OHOM NIEPEMEHHON 14

2. [enble BoIpaKEHUS 50

3. OyHKIUY. 11

4. CucTteMbl TMHEHHBIX YpPaBHEHUH ¢ IByMs IEPEMEHHBIMHU. 18

5. ParyionanbHble BBIpQKEHUS

6. KBanpatHsle kKopHHU. J{eficTBUTENbHBIE YUCTA.

7. KBanpaTHble ypaBHEHUS

8. HepasencrBa

9. KBanparuunas ¢pyHKIus

10.  |DnemeHTHI MPUKIATHON MaTeMaTHKH

11.  |YwucnoBble MOCIEA0BaTEIbHOCTH

12.  |TloBTOpEHHME. 9
BCETO 102
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8 KJIACC

Ne HaunmeHnoBanme pa3aena KosmuecTBo KosmuecTBo OcHoBHOE coiep:kaHHe udpoBbie/3/1eKTPOHHDbIE
n/n (TembI) Kypca yacos no ®PII yacos 1o PIT o0pa3oBaTejibHbIE
pecypcsbl
1. | Yucna v BEIYUCTICHUS. 15 15 KBasipaTHEIH KOPEHb U3 YHCIIA. https://resh.edu.ru/subject/
KBagparusie kopHu Llonsrue 06 “ppag"IOHam’HOM amene. | https://edu.skysmart.ru/
AlecsTITHbIE MPHOMIKCHILA http://skiv.instrao.ru/bank-
UppanroHaJIbHbIX YUCECII. R R
JeiictBurensubie uncna. CpaBHeHHE zadaniy/matematicheskaya-
JICACTBUTEIIbHBIX YUCEIl. Y PAaBHEHUE ramotnost/
BHA
x? = a. CBoiicTBa apuHMeTHISCKUX httQSZ /luchi.ru
KBaJIpaTHBIX KOPHEH.
[Ipeobpa3oBaHne YUCIOBBIX
BBIpa)KeHPIfI, COACPIKAIUX
KBaJIpaTHBIC KOPHU
2. | Yncna v BEIYMCIICHHUS. 7 7 Cmenenb c yenvim https://resh.edu.ru/subject/
Crerens ¢ 1eIBIM ’g’m“;me”ef”' https://edu.skysmart.ru/
nokasarenem P b e http://skiv.instrao.ru/bank-
asmepbl 00beKmos . -
ORpYJCaIowe20 Mupa (om zadaniy/matematicheskaya-
9JIEMEHMAPHBIX 4acmuy gramotnost/
00 KOCMUYECKUX
obvexmos), https://uchi.ru
ONIUMENIbHOCHb npoyeccoe
6 OKpyotrcarouem mupe.
Ceoticmea cmenenu
C ICJIBIM ITIOKa3aTCJIEM
3. | Anrebpanueckue 5 5 KBaaparusliii TpéXuiieH. https://resh.edu.ru/subject/
BeIpakeHus. KBagpatHbiit Paznoxxenue https://edu.skysmart.ru/
TpEXUIIeH KBaJ[paTHOTO TPEXUIICHA http://skiv.instrao.ru/bank-
Ha MHOXKUTEJH zadaniy/matematicheskaya-
gramotnost/
https://uchi.ru
4, AnrebOpaunueckue 15 15 Anrebpandeckas qpoOb. https://resh.edu.ru/subject/
JonycTuMmbie 3HaAYCHUS https://edu.skysmart.ru/
BBIPAKEHUSI. NTRENE
MIEPEMEHHBIX, BXOIAIINX http://skiv.instrao.ru/bank-
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https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/

Anrebpanueckas Jpo0b

B aNreOpanyecKue BhIPAKECHUSI.
OCHOBHOE CBOMCTBO
anreOpandecKkoi 1pooH.
Coxkpaienue apooei.
CnoxxeHue, BRIYUTAHUC,
YMHOKEHUE U JICIICHNE
anreOpandeckux JIpooei.
[IpeoOpa3zoBaHKe BRIPAKECHUH,
coJieprKalux anreOpanyeckue
Jpooun

zadaniy/matematicheskaya-
gramotnost/

https://uchi.ru

YpaBHEHUS U HEPABCHCTBA. 15 15 KBaaparHoe ypaBHEHUE. https://resh.edu.ru/subject/
KBanparHbie ypaBHEHUS HemnonHoe kBagpaTHOE https://edu.skysmart.ru/
ypaBHenue. @opmyna kopueir | http://skiv.instrao.ru/bank-
KBaJIPaTHOTO YPABHCHHSI. zadaniy/matematicheskaya-
Teopema Buera. gramotnost/
Pemenne ypaBHeHuUi,
CBOISIIINAXCS https://uchi.ru
K KBagpaTHbIM. [Ipocrelimue
JIpOOHO- palliOHANIbHBIE
ypaBHEHHSI.
Pemienue TeKCTOBBIX 327124 C
MIOMOIIBIO KBAIPATHBIX
YpaBHEHUI
YpaBHEHUS U HEPABCHCTBA. 13 13 Jlunetinoe ypaBHenue ¢ aByms | https://resh.edu.ru/subject/

CucreMsl ypaBHEHUI

NePEMEHHBIMH, €T0 rpaduk,
MIPUMEPHI peLICHHs ypaBHEHUH
B LIEJIBIX YUCIIAX.

Pemenne cucreM nByx
JIMHEHHBIX YPAaBHEHUM C IBYMsI
nepeMeHHbIMU. [Iprmepsr
pELIEHNs CUCTEM HETUHENHBIX
YpaBHEHUH C IBYMS
IIEPEMEHHBIMHU.

['paduaeckas maTEpIIpETaIUS

https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/

https://uchi.ru
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https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/

YPaBHEHUS C ABYMs
IIEPEMEHHBIMU U CUCTEM
JIMHEHHBIX YPAaBHEHUM C IBYMsI
IIEPEMEHHBIMH.

Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOUIBIO CUCTEM YPaBHEHUI

YpaBHEHHS ¥ HEPABCHCTBA. 12 12 YucioBble HEPABEHCTBA U UX https://resh.edu.ru/subject/
HepaBencraa CBOICTBA. https://edu.skysmart.ru/
HepaBeHcTBO ¢ 01HOIM http://skiv.instrao.ru/bank-
HIEPEMECHHOM. zadaniy/matematicheskaya-
JIuHeitHbIe HEpaBEHCTBA C gramotnost/
OJIHOM MEPEMEHHON U HX
pemenne. Cucremsl uHeiHbIX | https://uchi.ru
HEPABEHCTB C OJJHOM
HIEPEeMEHHOM U MX pEIICHHUE.
N3006paxenue pemeHus
JMHEHHOTO HEPaBEHCTBA U UX
CHCTEM Ha YMCIIOBOM IIPSIMOM
Oyukiuu. OCHOBHBIC 5 5 [Mousitue pynkiuu. O6IacTh https://resh.edu.ru/subject/
TTOHSATHA OTIpPEICIICHUS] © MHOXKECTBO https://edu.skysmart.ru/
sHadeHuit pynkiuu. Crocoosr | http:/skiv.instrao.ru/bank-
3aganus Gyakuuit. ['paduk zadaniy/matematicheskaya-
¢bynkiun. CBoiicTBa pyHKIMHU, | gramotnost/
uX 0ToOpaskeHHe Ha rpapuke https://uchi.ru
Oyukimu. YnciaoBsie 9 9 UreHHe 1 MOCTPOCHUE https://resh.edu.ru/subject/

byHKIUN

rpadukoB ¢pyHkuuid. [Ipumeps
rpaukoB QyHKINH,
OTPaKAIOIINX peasIbHbIe
npoueccsl. yHKIINH,
OIHCHIBAOIIUE MPSIMYIO U
00paTHYIO MPOTIOPITUOHATHHBIC
3aBUCUMOCTH, UX IpauKu.
I'paduk pyHxImm

y = X2

https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/

https://uchi.ru
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http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/

OyHKINUH

y = XZ’ y = Xg’

y =0,y = |x|; rpaduueckoe
pelleHre ypaBHEHUN U CUCTEM
YpaBHEHUI

10. | IToBTOpeHuUE 1 060OIICHNE 6 6 [ToBTOpEHHE OCHOBHBIX https://resh.edu.ru/subject/
MOHATHI U METOIOB KypcoB 7 | https://edu.skysmart.ru/
1 8 KJj1accoB, 00001IEHNE http://skiv.instrao.ru/bank-
3HAHUI zadaniy/matematicheskaya-
gramotnost/
OBILIEE KOJIMYECTBO YACOB 102 102
I1O [TPO'PAMME
9 KJIACC
Ne HaumeHnoBaHue pa3uena KoumnuectBo KosmuectBo OcHoBHoOeE coaep:kaHue Hudposbie/sjieKTpOHHBbIE
n/n (TeMBI) Kypca yacos 1o OPII yacos no PII o0pa3oBaTe/bHbIE peCypchl
1. Yuca ¥ BEIYACIEHUS. 9 9 ParnmonansHbIe Ynca, https://resh.edu.ru/subject/

JleficTBUTENBHBIE YUCIa

HppalOHATBHBIE YHCTIA,
KOHEYHbIE U OECKOHEUHBIE
JIECSITUYHBIE IPOOH.
MHOX€ECTBO AENCTBUTEIBHBIX
YHCeIT, ASHCTBUTCILHEIC
qrclia Kak 0ECKOHEUHBIe
JlecATUYHBIE TpoOu. B3anmHo
OJTHO3HAYHOE COOTBETCTBHUE
MEXIy MHOXXECTBOM
JIEHCTBUTEIIbHBIX YUCET U
MHO>ECTBOM TOYEK
KOOPIWHATHOU MPSIMOIA.
CpaBHeHME AEHCTBUTEIBHBIX
qucen, apupMeTHIEeCKIE
NEUCTBUA

https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/

https://uchi.ru
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http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/

C ICUCTBUTEIbHBIMU
YHCIaMU.

[pubnmxEénnoe 3HaUCHNE
BEJIMYMHBI, TOYHOCTD
PUOIIIKEHHUS.
OkKpyrieHue yuced.
IIpukunaka u oueHka
PE3yNbTATOB BBIUMCICHUIA

YpaBHEHHSI M HEPABEHCTBA. 14 14 JIuneiinoe ypaBHenue. Pemerne https://resh.edu.ru/subject/
YpaBHEHUS C OJIHOMH YPABHCHHIH, CBOIAIIIXCA https://edu.skysmart.ru/
TiepeMeHHof K MKCHRbN, KBajpatioe http://skiv.instrao.ru/bank-

ypaBHeHue. Penienue ypaBHeHUi, - -

S — zadaniy/matematicheskaya-

K KBaJIpaTHBIM. brukBagpaTHbIe QM/

YpaBHEHUS.

[Ipumeps! perieHust ypaBHEHUI httQSZ /luchi.ru

TpeTher

U 4eTBEPTON CTENEHEH

pa3IoKEHUEM Ha MHOKHUTEIIH.

Pemenne npoGHO- palMOHATBHBIX

YPaBHEHU.

Pemenne TekCTOBBIX 3a1a4

aJredpandeckuM METOJI0M
YpaBHEHUS U HEPABCHCTBA. 14 14 YpaBHEHHE C ABYMS https://resh.edu.ru/subject/

Cucremsl ypaBHEHUN

HEepPEMEHHBIMU U €ro Ipaduk.
CucremMa IByX JTMHEWHBIX
YPaBHEHHUH C IBYMs
IIEPEMEHHBIMU U €€ pELLICHHUE.
Pemenue cucrem aByx
YpaBHEHUH, OJTHO

13 KOTOPBIX JIMHEWHOE, a
JIPYyroe — BTOpOM CTENEHHU.
I'padmueckas naTEepnpeTanys
CUCTEMBI YPaBHEHUU

C IByMs IIEPEMEHHBIMH.
Pentenne TeKCTOBBIX 3a1a4
anreOpandeckuM crocooom

https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/

https://uchi.ru
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https://resh.edu.ru/subject/
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http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
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https://uchi.ru/

YpaBHEHUS U HCPABCHCTBA. 16 16 YucioBbie HEPABEHCTBA U UX https://resh.edu.ru/subject/
HepasencrBa CBONCTBA. https://edu.skysmart.ru/
JluHeitHbIe HEpaBeHCTBA http://skiv.instrao.ru/bank-
C OJIHOM TIEPEMEHHOM 1 UX zadaniy/matematicheskaya-
pelieHue. gramotnost/
Cucrembl TMHEHHBIX
HEPaBEHCTB C OJTHOU https://uchi.ru
HIEPEMEHHOM U MX PEIICHHUE.
KBagparHsle HepaBeHCTBA U
UX peIleHHE.
['paduueckas uHTEpIpETALINS
HEPABEHCTB U CUCTEM
HEPaBEHCTB C JIByMs
HIepEMECHHBIMU
OyHKIHH 16 16 KBagparuunas GpyHkims, eé https://resh.edu.ru/subject/
rpaduk u cBoicTBa. https://edu.skysmart.ru/
[Tapabosa, KOOpIUHATHI http://skiv.instrao.ru/bank-
BEPIIMHBI TApadOIIBL, OCh zadaniy/matematicheskaya-
CUMMETPHH TapadoJIbl. gramotnost/
I'paduku hyHKIIMIA:
y = kx, https://uchi.ru
y=kx +b,
y=k,
X
y=x%y=x}y=30,y=|x|
Yucnossie 15 15 [MoHsTHE YMCITIOBOH https://resh.edu.ru/subject/
MOCTIeIOBATEILHOCTH MOCTIeIOBATEIHHOCTH. https://edu.skysmart.ru/

3aanue nocien0BaTeILHOCTH
PEKyppeHTHOM (opMyIoi u
(hopmymoit n-ro wieHa.
Apudmernueckas u
TE€OMETPHYECKas IPOTPECCHH.
@opMyIIbI N-TO YJIeHa
apudMeTHIECKON U

http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/

https://uchi.ru
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https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
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https://resh.edu.ru/subject/
https://edu.skysmart.ru/
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http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
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https://uchi.ru/

FEOMETPUYECKOU
IPOrpeccuii, CcyMMbI IIEPBbIX N
YJICHOB.

N3obpakeHue 4eHoB
apudmeTnuecKoit u
reOMETPUYECKOM MPOTrpeccHii
TOYKAMHU HA KOOPAMHATHOU
TUIOCKOCTH.

JIuueiHbIi 1
9KCIOHEHIIHALHBIN POCT.
C110kHbI€ TPOLIEHTHI

[ToBTOpEeHue, 0600IICHHE,
CHCTEeMaTH3alus 3HaHUI

18

Yucna v BBIYUCTICHUS
(3amuch, cpaBHEHUE, ACHUCTBUS
C ACMCTBUTEIbHBIMU YHCIIAMH,
YHCIIOBAs TPSMAsT; TPOILICHTHI,
OTHOINICHHUS, TPOMIOPIIUH;
OKpYTJICHUE, MPUOTUKEHHE,
OLIEHKA; PElIeHNE TEKCTOBBIX
3a/1a4 apu(PMEeTHIECKUM
coco0oMm)

https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/

https://uchi.ru

Anrebpanyeckue BEIpaKEHUS
(mpeobpazoBaHue
anredpanvyeckux BhIpaXKEHUH,
JONYCTUMBIC 3HAYCHUS] )

https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/

https://uchi.ru

OyHKIMH (TIOCTPOCHHE,
CBOMCTBA M3yYEHHBIX
yHKLHI;

rpaduveckoe pereHue
YpaBHEHUH U UX CHCTEM)

https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/

https://uchi.ru
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https://resh.edu.ru/subject/
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https://resh.edu.ru/subject/
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OBIIEE KOJIMYECTBO YACOB 102 102
[1O ITPOTPAMME
«BeposiITHOCTB M CTATHCTHKA»
8 KIIACC
Ne HaumeHnoBaHme pa3aena KosmnuectBo KosmuecTBo OcHoOBHOE coep:xaHue udpoBbie/31eKTPOHHDbIE
n/n (TeMBI) Kypca yacos o OPII yacos 1o PII o0pa3oBaTe/ibHbIE pecypchl
1. | IloBTOpeHue Kypca 7 Kinacca 4 4 [pencTapnenne NaHHbIX. https://resh.edu.ru/subject/
OHI/IC&TCJ‘ILHaﬂ CTaTUCTHKA. https://edu .Skvsmart. ru/
Ca1yHaifHas H3MEHHBOCTS. http://skiv.instrao.ru/bank-
Cpeanue uncioBoro Habopa. - -
CriyuaiiHbie COBLITHSL zadaniy/matematicheskaya-
BeposTHOCTH U 9aCTOTEL ramotnost/
Knaccrnueckue moienu Teopun
BEpPOSATHOCTEH: MOHETa U
HrpajbHas KOCTb
2. OmnwmcarenbHas CTaTHCTHKA. 4 4 Orxnonennst. lucnepcust https://resh.edu.ru/subject/
PaccenBanue naHHBIX ZHCHOBOF 0 Habopa. https://edu.skysmart.ru/
TaHAAPTHOC OTITIOHEHHE http://skiv.instrao.ru/bank-
YHUCJIOBOT'O Ha60pa. N N
JTRATAMMBI PACCeHBAHEA zadaniy/matematicheskaya-
gramotnost/
3. | MHoxecTBa 4 4 MHOKeCTBO, 10 AMHOKECTBO. https://resh.edu.ru/subject/
Ornepaiuy HaZl MHOJKECTBaMH: https://edu.skysmart.ru/
§ —
OUBC/MHACHIE, TIEpECEHCHHC, http://skiv.instrao.ru/bank-
JOIIOJIHCHUEC. N N
CroiicTBa oneparii Hax zadaniy/matematicheskaya-
MHOKECTBAMH: IEPEMECTUTEIIBHOE, ramotnost/
COUYCTaATCIIBHOC,
pacnpeacanTeIbHOC, BKIIFOUYCHU .
I'padmueckoe npeacraBienue
MHOXECTB
4, BepositHOCTS CitywaitHOTO 6 6 OneMeHTapHEIC COOBITHS. https://resh.edu.ru/subject/
coOBITHS Cay-aiinsie cobuITn. https://edu.skysmart.ru/

bnaronpusrcrByromue
dJIeMEHTapHBIE COOBITHSI.
BepostHOCTH COOBITHI. OTIBITHI C
PaBHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMH COOBITHSMH.
CrrygaiiHbIi BEIOOD.
IIpakTuueckas pabora

http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/
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https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
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«OnBITBI C PaBHOBO3MOXHBIMHU
3JICMCHTAPpHBIMU COOBITUSAMUI
5. Ciyuaiinbie COOBITHS 8 8 [IpoTHBOMONIOKHOE COOBITHE. https://resh.edu.ru/subject/
ggar pamwma Jitnepa. https://edu.skysmart.ru/
PEAMICTIE 1 TIEPeect et http:/skiv.instrao.ru/bank-
coObITHi. HecoBMecTHBIC COOBITHS. » ;
DopMyiia CI0KEHUS BEPOATHOCTEH. zadaniy/matematicheskaya-
IIpaBuiio yMHOXKEHHUS ramotnost/
BEpPOSATHOCTEH. Y CIIOBHAsI
BeposATHOCTh. HezaBucumele
coOwitust. [IpencraBnenue
CJ'Iy‘I&fIHOFO OKCIICPUMEHTA B BUJIC
JiepeBa
6. O0600611eHNE, 4 4 IIpencraieHne faHHBIX. https://resh.edu.ru/subject/
CHCTEMAaTH3aIMs 3HAHUI g‘mcaTe”bHa” cratietika. I'padui. | https://edu.skysmart.ru/
o HOCTE CYHAIHOTO http://skiv.instrao.ru/bank-
DIEMEHTE! KOMGHHATOPHKH zadaniy/matematicheskaya-
gramotnost/
OBHIEE KOJIMYECTBO YACOB 34 34
1O ITPOTPAMME
9 KJIACC
Neo HaunmenoBanue pasaena Koanuecrno Konnuectso OcHoBHoOE coaep:kaHue In¢pposBbie/3j1eKTPOHHBIE
n/n (TembI) Kypca yacos 1o OPII yacos 1o PII o0pa3oBaTejibHbIE pecypchl
1. | IloBTOpeHue kypca8 kinacca 4 4 [pesicTaBienne NaHHbIX. https://resh.edu.ru/subject/
OmnuncaTtelbHas CTATHCTHKA. httDS//edU Skvsmal"[ I‘U/
gnepaum/l Hat cowmmf”' http://sKiv.instrao.ru/bank-
€3aBHCHUMOCTb COOBITHIH . .
zadaniy/matematicheskaya-
gramotnost/
2. | DneMeHTH KOMOMHATOPUKH 4 4 IlepecranoBky. dakropuai. https://resh.edu.ru/subject/
CoquaHI/Iﬂ U YUCJI0 CoquaHI/Iﬁ. https://edu .skysmart. ru/
;peymmm Hackaus. http://skiv.instrao.ru/bank-
pakTudeckas pabora ; ;
«BpluncieHne BeposTHOCTEN zadaniy/matematicheskaya-
C MCIIONIb30BaHUEM gramotnost/
KOMOMHATOPHBIX (DYyHKIIAH
QJICKTPOHHBIX Ta6HI/IH»
3. | I'eomerprueckas 4 4 I'eomeTpreckast BEpOSTHOCTS. https://resh.edu.ru/subject/
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BEPOSTHOCTh CrryJaifHpIii BEIOOp TOUKH 13 https://edu.skysmart.ru/
(uryper Ha mnockocTy, w3 0Tpeska, | hytp://skiv.instrao.ru/bank-
113 YT OKPYHOCTH zadaniy/matematicheskaya-

gramotnost/

Wcnbiranus beprysm 6 6 Wcnbitanne. Yenex u Heynaya. https://resh.edu.ru/subject/
Cepust HCTILITAHKI 110 TIepBOTO https://edu.skysmart.ru/
yorexa. http:/skiv.instrao.ru/bank-
Hcneitanus bepryin. - -
BeposTHOCTH COOBITHIA B CEpUH zadaniy/matematicheskaya-
UCTIBITAHMH ramotnost/

Beprymmu. [Ipaktiueckas paborta
«cnbrtanus bepaymnmn»

CrnydaliHasi BeTMYMHA 6 6 Cryvaiinas BeTuyHHA U https://resh.edu.ru/subject/

DACIPCNCTICHHE BEPOATHOCTEH. https://edu.skysmart.ru/
M —

GTEMATIACCKOE ITAAIE 1 http:/skiv.instrao.ru/bank-
JUCIIEPCHs CIly4aiiHON BETMIMHEI. ; -
TIpHMEpbI MATEMATHYECKOTO zadaniy/matematicheskaya-
0KMJAHUS KaK TEOPETHYECKOI0 ramotnost/

CpEeIHETO 3HAUCHHUS BEJTHIHUHBI.
[TonsiTre 0 3aKoHE OONBIINX YHCEI.
W3mepenue BeposiTHOCTEH C
MOMOMIBI0 JacToT. [Ipumenenne
3aKOHA OOJIBIINX YHCEII.

O0o001IeHHEe, KOHTPOJIb 10 10 [pesicTaBieHNe TaHHBIX. https://resh.edu.ru/subject/
OHI/ICaTeHBHaH CTaTHUCTHKA. https://edu lskysmart. ru/

B i1 ..

CPOATHOB L CIYHAMHOTo http:/skiv.instrao.ru/bank-
COOBITHSA. DIIEMEHTBHI = -
koMOuHaTopuku. Ciydaiinsie zadaniy/matematicheskaya-
BEJIMYUHEI ¥ PaCIIpeIeIeHUs gramotnost/

OBLIEE KOJIMYECTBO YACOB 34 34
1O ITPOTPAMME
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