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1.TINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O IPEJIMETA AJITEBPLI B
7—9 KJIACCAX

[IporpamMma oOecreunBaeT JOCTH)KECHHE CICAYIOIIMX Pe3yJbTaTOB OCBOCHUsS —00pa30BaTEeNIbHOI
IIPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus:

JIMYHOCTHBIE PE3YJIBTATHBI

JIN4HOCTHBIE pe3yJabTaThbl OCBOCHHA IMTPOTrpaMMBbI IO MATCMATUKC XaPAKTCPU3YIOTCH:

1) naTpuoTHYecKoe BocnuTaHHE:

IIPOSIBJICHUEM HHTEpeca K IPOIUIOMY M HACTOALIEMY POCCHUMCKOM MaTEMaTHUKH, LIEHHOCTHBIM
OTHOILLIEHUEM K JIOCTHKEHHUSM POCCHUHCKHX MATEMATHKOB M POCCUHMCKOM MaTeMaTH4YeCKOW IIKOJIbI, K
UCIIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpas;aaHcKoe H AyXOBHO-HPABCTBEHHOE BOCIMTAHHE:

TOTOBHOCTBIO K BBIOJIHEHHUIO OO0S3aHHOCTEH TIpaxJaHWHA U peaju3aluyd €ro Ipas,
NPEJCTAaBICHUEM O MAaTeMaTHYECKHMX OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYD, SIBICHUH,
IpoLeNyp Tpa)kJAaHCKOro ooOuiecTBa (HampuMep, BbIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXACHUIO
9THUYECKUX IMPOOJIeM, CBS3aHHBIX C NPAKTUYECKUM MPUMEHEHHMEM JOCTHKEHHHM HayKH, OCO3HAaHUEM
BaXHOCTU MOPAJIbHO-3THYECKUX PUHIUIIOB B JEATEIBHOCTH Y4EHOIO;

3) TpynoBoe BocnuTanue:

YCTAaHOBKOW Ha AaKTUBHOE Yy4YacTHE€ B PEUICHUM MPAKTUYeCKUX 3a7ad MaTeMaTHUECKON
HAIpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTHYECKOr00Opa30BaHMsl HA MPOTSHKEHUH BCEH JKU3HU
JUISL YCTICITHOM MPOQeCCHOHATBHOM AEATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3ZHAHHBIM
BBIOOPOM M TIOCTPOEHHEM HWHAWBUAYAJIbHOM TPACKTOpPUU O0Opa3oBaHMS M IKM3HEHHBIX IUIAHOBC
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) screTHyeckoe BOCIUTAHHE:
CIIOCOOHOCTHIO K AMOIMOHATEHOMY U 3CTETHIECKOMY BOCIPUATHIO MATEMATHYECKHX OOBEKTOB,
3aj1a4, pelleHui, paccyskIeH!H, YMEHUIO BUIETh MATEMATHIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) menHOCTH HAYYHOrO MO3HAHUS:

OpHEHTalMEH B 1eSTETbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4HbIX MPECTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4elloBeKa, MPUPOJbI U OOIIeCTBA, TOHUMAHUEM MaTeMaTHUYeCKOW HayKH
Kak cgepbl 4YeIoBEUeCKOW JEeSATENIbHOCTH, OSTaloB €€ pa3BUTHS M 3HAYUMOCTU JUISl Pa3BUTHS
LMBWIN3ALUU, OBIAJACHUEM SA3BIKOM MATEMATHUKM M MAaTEMaTU4YeCKOM KYyJIbTYPOM KakK CpEICTBOM
IIO3HAHUS MUDA,



OBJIaICHHUEM HpOCTCﬁMHMH HaBBIKaMU HCCHeﬂOBaTeHBCKOﬁ JACATCIIBHOCTH,

6) dgusnueckoe BocnuTanue, (OPMHpPOBAHHE KYJILTYPbl 310POBbS M 3MONHOHAJIBLHOIO
0J1aronoJryyus:

TOTOBHOCTBIO HNPHUMCHATHL MATCMATHYCCKUC 3HAHUSA B HMHTCPECAX CBOCTrO 30pPOBbLS, BCIACHHA
310poBOTO 00Opa3a >XU3HU (3I0POBOE THUTAHWE, COANAHCHPOBAHHBIN PEXKUM 3aHATHA W OTHBIXA,
peryinsipHasi puzndeckas akTUBHOCTb), C(POPMHPOBAHHOCTHIO HAaBbIKA pe(hICKCHH, MPU3HAHUEM CBOETO
npaBa Ha OIIMOKY M TaKOT'O )K€ IpaBa JAPYroro 4eJoBeKa;

7) 3KoJ0rnuecKoe BOCIUTAHNE:

OpHEHTAlell Ha TPHUMEHEHHE MAaTeMaTHYeCKUX 3HAHWW [UIS peHIeHUs 3aJadB O0JIaCTH
COXPaHHOCTH OKPY’KaroIEH Cpeibl, IUNITAHUPOBAHUSI IOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX IOCIIEICTBUI
JUTSL OKpY’KaroIlel Cpe/ibl, 0CO3HAHUEM II00aIbHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM U MyTel ux
peleHus;

8) amanTauus K H3MEHSIOMUMCS YCIOBHAM COUMAILHOI U IPHPOIHOI cpebl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBHSX HEOIPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO JIeSITeIbHOCTh, B TOM YUCJIE YMEHHUE YUYUTHCA Y APYTUX JIIOJICH,
nproOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIC 3HAHMSI, HABBIKA U KOMIETCHIIMH U3 OMbITA APYTUX;

HEOOXOIMMOCTEIO B (OPMUPOBAHWM HOBBIX 3HAHUH, B TOM 4wHcIe (OPMYIUPOBATH HJICH,
MOHSTHUSA, TUMOTE3bl 00 OOBEKTaX M SIBJICHHUSAX, B TOM YHCJIE paHee HE M3BECTHBIX, OCO3HABATh
neduIUThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIOIIHNI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUA N AeUCTBUS, POPMYIHUPOBATH
Y OIIEHUBAThH PUCKH U MOCJICCTBUS, JOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbHI

B pesynbrare 0CBOGHHUS IPOTPaMMBI 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIET000pa30BaHHS
y oOyuaromerocsi OyayT chOpMHpPOBAHBI METANpPEIMETHBIE pEe3YyJIbTaThl, XapaKTEePU3YIOIIHEeCs
OBJIaJICHUEM YHHUBEPCATbHBIMU M03HABATEIbHBIMU JNENCTBUSIMU, YHHUBEPCATbHBIMU
KOMMYHHUKATHBHBIMU JEHCTBUSIMH M YHUBEPCATbHBIMU PETYISATUBHBIMU J1€HCTBUSMHU.

ITo3HaBaTeabHbIE YHUBEPCAJbHBLIC y‘-leﬁl—[l)le JeHCcTBUA

ba3oBble Jornvyeckue qeMcTBUA:

BBIABJIIATD U XapaKTepI/ISOBaTI) CYIHCCTBGHHI)IG HpI/ISHaKI/I MAaTEMATUYCCKUX O6T)CKTOB, HOH?ITI/II\/'I,
OTHOLIEHMH MEXJy NOHSTUAMH, (GOpPMYIUPOBATh OIpPEAETCHUs] MOHATHM,  yCTaHaBIUBAaTh
CYIIECTBEHHBIH TMpHU3HAK KJIacCU(UKAIMKM, OCHOBAaHUS AJs 000OIIEHUS U CpaBHEHUS, KPUTEPUU
MPOBOJMMOI0 AaHAIIN3;

BOCIIPUHUMATh, (POPMYIUPOBATh U MIPE0OPa30BBIBATH CYXKIACHHUS: YTBEPAUTEIbHBIE



U OTpHIIATEIbHbIE, €IMHUYHbIC, YACTHBIC U OOIIHE, YCIOBHbIE;

BBISIBJISITH MaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M H  IMPOTUBOPEUUSAB  (PaKTax,
JAHHBIX,  HAONIOACHUSIX U YTBEPXKICHUSX, npejiaraTh KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEW ¥ TPOTUBOPEUMI;

JieNlaTh  BBIBOJIBI C  HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JACIYKTHBHBIX M HWHAYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHHI 110 aHaJIOTUH;

pa3buparb JI0Ka3aTelIbCTBa MaTeMaTHYECKUX YTBEPKACHUIMA (npsimMble U oT
MPOTUBHOTO), MPOBOJIUTH CAMOCTOSITEIILHO HECIOXHBIC J[OKA3aTeIhCTBA MATEMATHUYECKUX (DAKTOB,
BBICTpAaUBaTh apryMEHTAIUIO, TIPUBOANTH MPUMEPHI U KOHTPIPHUMEPHI, 00OCHOBHIBATH COOCTBCHHBIE
paccyX/IeHus;

BEIOMpATh CIOCO0 pelleHuss yu4eOHOW 3ajaun (CpaBHUBATh HECKOJIBKO BAapPHAHTOB PEIICHHUS,
BEIOMpaTh HaHOOJIee TOIXOASAIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble Hcc1en0BaTEIbLCKHE JeliCTBUA.

HCIIOJIb30BaTh BOIPOCHI KaK HCCIICIOBATCIbCKHH HHCTPYMEHT IO3HAHUsA, (OPMYJIHPOBATH
BOTIPOCHI, (DUKCHPYIOIIHE MPOTHBOPEUNE, MPOOJIEMY, CAMOCTOSITEILHO YCTaHABIMBATH HUCKOMOE H
JIaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

MIPOBOJMTH IO CAMOCTOSTEIHHO COCTAaBICHHOMY TUIAHY HECIIOKHBIN JKCIIEPUMEHT, HEOOJbIIoe
UCCIICIOBAHUE 110 YCTAHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH 00OBEKTOB
Mex 1y co0oii;

CaMOCTOSITENILHO (OPMYIHPOBATh OOOOIICHUST M BBIBOABI 10 pe3yjbTaTaM IPOBEIEHHOTO
HaOJIFO/ICHUS, KMCCJICIOBAHUs, OIICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX pPE3yJbTaTOB, BBIBOJIOB U
000011IEeHHI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE MPOIECCA, a TAK)KE BBIIBUTATH IPEIIOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX yCJIOBHSIX.

Pabora c undopmanmueii:

BBISIBJISITH HEOOCTATOYHOCTDb n HU30BITOYHOCTD I/IH(I)OpMaLII/II/I, JaHHBIX,
H€06XOI[I/IMBIX IJI pCUHICHUA 3a1a4u,
BBI6I/IpaTB, AHAJIN3UPOBATD, CUCTCMATU3UPOBATH 151 HHTCPIIPETUPOBATDH

WH(OpPMAIHIO pa3InYHBIX BUJIOB U (HOPM MPEICTABIICHNUS,

BBIOMpATH opMy MpeacTaBIeHUS HHPOPMAIIUN U UIUTFOCTPUPOBATH pelllaeMble3aiadll CXeMaMH,
JuarpaMMamMu, MHOU rpauKoi U uX KOMOMHAIIUSIMU;

OIICHUBATh HAAEKHOCTHh MH(POPMAIIUH 110 KPUTEPHUAM, MPEIT0KEHHBIM YUUTEIEMUITN
chopMyITUPOBAHHBIM CaMOCTOSTEIBHO.

KoMMyHUKaTHBHBbIE YHUBepcaJibHbIe y4eOHble AelicTBHA:

BOCIIPUHUMATHL U q)OpMy.]'H/IpOBaTI) CY)KACHUA B COOTBETCTBUH C YCIOBUAMHU U LCIISIMU O6HI€HI/I${,
SACHO, TOYHO, I'PaMOTHO BBIPAXKATH CBOK TOYKY 3PCHUSA B YCTHBIXH IMHUCBMCHHBIX TCKCTAX, AaBaTb
MOSACHCHUA IO XOAY pCHICHUSA 3a1a4, KOMMCHTUPOBATH



IIOJIyYEHHBIN pe3yNbTarT;

B XOJIe OOCYXKJICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOM TeMBbI, IPOOJIEMBI,
pelaeMoii 3aaun, BRICKA3bIBaTh UJICH, HAICJIEHHBIC HA MIOMCK PEIICHHUSI, COMTOCTABIIATH CBOU
CYXKJCHHUSI C CYXKIEHUSMHU JIpYyIrMX YYacTHUKOB JHajiora, OOHAapy>KMBaTh pazIuyue MU
CXOZCTBO MO3UIMI1, B KOPPEKTHOH opme (HOpMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

MPEJICTaBIISTh PEe3yabTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTA, HCCIEA0BaHuUs, POEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4YETOM 3aJad Mpe3eHTalud MU
0CcOOEHHOCTEH ayTUTOPUH;

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAaHIHOW U WHANBUAYAIBHON PabOTHIIPU
pelIeHnr y4eOHbIX MaTeMaTHUYECKHX 3a/1a4;

MPUHUMATH 1€JIb COBMECTHOU ACSITENLHOCTH, TUIAHUPOBATh OPTaHU3AI[UI0 COBMECTHOM
paboThI, pacmpeneisiTh BHIBI pabOT, JOrOBAPUBATHCSA, OOCYXIATh MPOIECC M PE3YNIbTaT
paboThl, 000011aTh MHEHHST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPynmoBbIX ¢opmax padboTel (0OCyxkaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBIMOIHATH CBOIO YacTh PabOThI M KOOPIWHUPOBATH CBOU
JNCUCTBHUS ¢ APYTMMHU YICHAMHU KOMAaH[IbI, OIICHWBATH KAueCTBO CBOETO BKJIaJa B OOIIHIA
MIPOJYKT IO KPUTEPHSIM, CHOPMYITHMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBHbIe YHUBEPCAJIBbHBLIC yqeﬁmﬂe JeHCTBUA

Camoopranuszaums:

CaMOCTOSITEJIbBHO COCTaBIIATh IUJIaH, AJITOPUTM pEIICHUs 3anayu (WM €ro 4YacTh),
BBIOMPATH CIIOCO0 PEHICHHUs ¢ y4ETOM MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEMH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEUICHHM ¢ y4€TOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3ynbTaTa pelieHus
MaTeMaTHYeCKOM 3a/1auu;

HpPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPHU PELIEHUU 3a/laud, BHOCUTH
KOPPEKTHBBl B JEATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSTENBCTB, HANJCHHBIX OIIMOOK,
BBISIBIIEHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHE PE3YNbTaTa NEATEILHOCTH ITOCTABICHHOHN 1IN U YCIOBUSIM,
OOBSICHATH TPUYHHBI JTOCTH)KCHUSI WM HEIOCTKCHHUS 1EeNH, HaXOMUTh OIIMOKY, JaBaTh
OLIEHKY PUOOPETEHHOMY OIIBITY.

st obecriedeHrst BO3SMOYKHOCTHU YCIIEITHOTO MPOOJIKEHHs 00pa3oBaHus Ha 6a30BOM U
yrIyOJIeHHOM (BBIIEIEHO KYPCUBOM) YPOBHSIX BBIMTYCKHUK MOJTYYHT BO3MOXKHOCTh HAYYUTHCS B 7
— 9 knaccax:

JIeMEeHThI TEOPHH MHOKECTB M MATEMATHYECKOH JIOTHKH

-OIEPUPOBATh MOHATUAMHU MHOXKECTBO, XapaKTEPUCTUKH MHOXKECTBA, DJIIEMEHT MHOXKECTBA,
MyCTO€ MHOKECTBO, KOHEUHOE U OECKOHEYHOE MHOKECTBA, TOJJMHOKECTBO, IPUHAITIC)KHOCTD,
BKJIIOUEHUE, PABEHCTBO MHOXKECTB;

-1300pakaTh MHOKECTBA M OTHOILLEHUSI MHOYKECTBA C ITOMOIIbIO KpyroB Diiepa;

- OTIPENIENATh MPUHAIICKHOCTD 3JIEMEHTAa MHOXKECTBY, 00BbEIMHEHHUIO U ITEPECEUCHUIO
MHOYECTB,;

- 33/1aBaTh MHOKECTBO IIEPECEUEHNUEM E€TO DJIEMEHTOB, CJIOBECHBIM OIIMCAaHUEM;

HaXOJUTh NepeceueHne, 00beTMHEHHNE, TOJIMHOKECTBO B MPOCTEUIIINX CUTYaIIUX;
-OIIEPUPOBATh ITOHATUSAMU: OIIPENEICHHUE, AKCHOMA, TEOPEMA, JI0KA3ATEIBCTBO, BEICKA3bIBAaHUE,
HCTUHHOCTD U JIO)KHOCTD BbBICKA3bIBAHUA, OTPUIL[AHUC BI)ICKaSBIBaHI/H\/’I, OoIrcpanuu HaJl
BBICKA3bIBAaHUSMM: U, WJIH, HE, YCIOBHbIE BHICKa3bIBAHUS(MMILIHKAIINN);



“-IPpUBOAUTL MPUMCEPLI 1 KOHTPHPUMCPBI JJIA TOATBCPIKIACHUA CBOUX BBICKaBLIBaHHﬁ;
- CTPOUTH BBICKA3bIBAHUSA, OTPULIAHUA BBICKA3bIBAHHI.

B noBceaqHeBHOM KU3HU U NIPU U3YYEHHH IPYTUX MPEAMETOB:

-HCTIOIh30BaTh TPaPUUECcKOe MPEACTaBICHUE MHOXKECTB JIJISl OMTMCAHUS peaTbHBIX MPOIIECCOB U
SIBJICHUH TMPU PEIICHHUH 33724 U3 APYTUX yUeOHBIX MPEIMETOB;

-HCII0JIh30BaTh MHOXKECTBA, OTIEPAIIUU C MHOYKECTBAMU, UX IrpaduuecKoe MpeacTaBIeHUE s
OINKMCAHUS PEATBHBIX MPOLIECCOB U SIBJICHUIA.

-OTMePUPOBATH MOHATUSMU: HATYPATBLHOE YHUCIIO, [IEJI0€ YHCII0, OOBIKHOBEHHAS IPOOH,
JeCATUYHAs po0b, CMEIaHHas Apo0b, pallMOHATBLHOE YUCII0, apu(PMETHUECKUI KBaApaTHBIN
KOpEHB;

-OMEepPUPOBATH MOHATUSAMU: MHOKECTBO HATYPaJIbHBIX YHCEJ, MHOKECTBO IIEJIbIX YHCEII,
MHOKECTBO PALIMOHAIBHBIX YHCEN, UPPALHMOHAIBHOE YHUCIIO, KBAAPATHBI KOPEHb, MHOKECTBO
JICUCTBUTEIIbHBIX YUCEI, TEOMETPUUECKass HHTEPIIPETALN HATYpAIbHBIX, LIEJIbIX,
pPalMOHAIBHBIX, JEHCTBUTEIbHBIX YUCEN;

-TIOHUMAaTh ¥ OOBSCHATH CMBICIT TO3UITHOHHON 3aIMCH HATYPAJIBHOTO YHCJIa;

- UCII0JI30BaTh CBOKMCTBA YMCEN U NIPaBUJIA JICHCTBUI IPU BBINIOJHEHUU BBIYUCIIEHUN, B TOM
YHUCIIE C UCTOJBb30BAaHUEM MPUEMOB PAlMOHAIBHBIX BRIUUCICHUH;

- UCTIOJIB30BaTh MPU3HAKU JETUMOCTH Ha 2,5,3,9,10 npu BHIIOJIHEHUH BBIYUCICHUHN U pELICHUN
HECJIOXKHBIX 3a/1a4;

- BBINIOJIHATH OKPYIJICHUE PAllMOHAJIbHBIX YUCET B COOTBETCTBUU C MTPABUIIAMU U € 3aJJaHHOM
TOYHOCTBIO;

-OLICHUBATh 3HAYEHUE KBAJAPATHOTO KOPHS U3 IMOJOKUTEIBLHOIO LIEJIOr0 YHCIIA;

- pacrno3HaBaTh pallMOHAJIbHBIE U UPPALIMOHAJIBHBIC YHCIIa U CPAaBHUBATh UX;

-IPEJICTABIIATh PAMOHAIBHOE YUCIIO B BUJIE JECATUYHON Ipo0u;

- YOOPSAOYMBATh YMCIIA, 3alMCAHHbIE B BUJIe OOBIKHOBEHHOMN U JIECATUYHOMN ApoOU;

-Haxoauth HOJl u HOK uucen u ucnonb30BaTh UX MPHU PEIICHUN 3a/1a4.

- OKpYTJISATh JE€HCTBUTENbHBIE YHCIIA, BBIOJHATD IPUKUAKY PE3YyIbTaTa BEIUUCICHUN, OLICHKY
YUCJIOBBIX BBIPAKEHUN;

-BBIMIOJIHATH apU(PMETHUECKUE ACUCTBUA C PAllMOHAIILHBIMH YUCIIAMU, COYETasi YCTHbIC U
MMCbMEHHBIE TTPUEMBI, BHITTOIHATH BEIYUCICHUS C UPPAIIMOHAIIBHBIMUA YUCIIAMH;

B noBceHeBHOM KU3HM M TIPM M3Y4YE€HHH APYTUX NMPeJIMETOB:

-OLIEHUBATh PE3YyJIbTAThl BBIYUCICHN TP PEILIEHUU IIPAKTUYECKUX 3a/1ay;

-BBINIOJIHATH CPABHEHHE YHCEN B peabHbIX CUTYyaIUsX;

-COCTaBJISITh YUCJIOBBIE BBIPDAKEHUS IIPU PEILICHNUHN NPAKTUUECKUX 3a7a4 ¥ 3a7a4 U3 APYTUX
y4eOHBIX TIPEIMETOB;

-IPUMEHATH MpaBUIIa IPUOIMHKEHHBIX BHIYMCIICHUH NPH PELLICHUH MPAKTUYECKUX 3a/1a4 U 33134
U3 IpYTUX y4eOHBIX MPEIMETOB;

-BBIIIOJIHATH CPABHEHHE PE3YJIbTATOB BHIYMCIECHUH NPU PELIEHUH TPAKTUYECKUX 33]a4, B TOM
YHCJIE€ IPU BBIOJTHEHUH MPUOINKEHHBIX BHIYUCICHUI;

-COCTaBJISAITh U OLICHUBATh YMCIIOBBIE BHIPAKEHUS IIPU PEILICHUH NPAKTUYECKUX 3a/1a4 U 3a/1a4 U3
JIPYTUX y4eOHBIX NPEIMETOB;

-3aIIUCBIBATH U OKPYTJISATH YACIOBBIE 3HAUECHUSI PEANIBHBIX BEJIMYHH C MCIOJIb30BaHUEM Pa3HbIX
CUCTEM U3MEpPEHHUSI.

ToxnecrBeHHbIC IPe00Pa3oBaAHNA

-OIIEpUPOBATh NOHATUAMU: CTEIIEHb C HATYPAIIbHBIM II0Ka3aTeJIEM, CTEIEHD C LEIbIM
OTPHLIATEIIBHBIM IIOKa3aTeeM;

- BBIMOJIHATH HECTIOXKHbBIE MPeoOpa30BaHuUs JUIsl BBIUMCIICHUS 3HAUCHUH YMCIOBBIX BBIPAKEHHIH,
COJIEpXKAIINX CTEIIEHH C HaTyPAJIbHBIM ITOKA3aTeNIeM, CTEIIEHHU C LEJIbIM OTPULATEIbHBIM
[IOKa3aTelIeM;

- BBINIOJIHATH IIPE0Opa30BaHUs 1IENIbIX BbIPAXKEHHI: pacKpbIBaTh CKOOKH, MPUBOJIUTEH MOJ00HBIE
cJlaraeMble; BBIMOJIHATE IEHCTBHS ¢ OJJHOWIEHAMH (CII0KEHHE, BBIYMTaHUE, YMHOKEHHE),
NEeNCTBUS C MHOTOWIEHAMH (CJI0KEHUE, BHIYMTAaHNE, YMHOXKEHNE);




-HCTIOIB30BaTh (POPMYITBI COKPAIEHHOTO YMHOXKEHUS (KBAAPAT CYMMBI, KBaIpaT Pa3HOCTH,
Pa3HOCTh KBAAPATOB) JJIS YIPOIIEHUS BHIYUCICHUIN 3HAYCHUHN BBIPAKCHUI;

- BBITIOJTHSATH PA3JIOKEHHE MHOTOYJICHOB HA MHOXKUTENIN OJTHAM U3 CIIOCOOOB: BEIHECCHHE 32
CKOOKY, TPYNIHUPOBKA, UCIOJIb30BaHUE (GOPMYIT COKPAUIEHHOTO YMHOXKECHHUS;

- BBIICTISATH KBAJIpaT CyMMBI U KBaJpaT Pa3HOCTU OJTHOYIICHOB;

- packiaJbIBaTh HA MHOXKUTEIHN KBaJPaTHBIA TPEXUIICH;

- BBITIOJTHSATH IPE0OPA30BaHUs BRIPAKCHHIA, COJIEPIKAIINX CTEIICHH C I[EIBIM OTPHUIATEIbHBIM
MoKa3aTesieM, IePEeXoIUTh OT 3allMCH B BUJE CTEIICHU C LIeJIbIM OTPUIATENILHBIM ITOKa3aTeIeM K
3aIucH B BHJIE IpOOH;

-BBINIOJIHATH HECJIOXKHbBIE PpeoOpazoBaHus APOOHO- TUHEIHBIX BBIPAXKEHUN U BBIPAXKEHUMN C
KBaJpaTHBIMU KOPHIMH, & TAaKXKe COKpaIleHue Ipodeii, MpuBeAeHNE anredpandeckux apoodei K
o011ieMy 3HaMEHATEeINI0, CJI0KEHUE, YMHOKEHUE, JIeIeHUEe alnredpandeckux apooeil, Bo3BeeHue
anredpandecKkoil IpooH B HATYPATBHYIO U IENIYI0 OTPUIATEIILHYIO CTETICHU;

-BBIMIOJIHATH MTPE0Opa30BaHus BEIPAXKEHH, COIepKALUX KBaJApaTHbIe KOPHU; BBIACISATH KBaApaT
CYMMBI WJIA KBaJIpaT Pa3HOCTH JIBYYICHA B BRIPAKEHUSX, COJCPKAIIUX KBAJPATHBIC KOPHHU;
-BBIMIOJIHATD MTPE0OPa30BaHUs BEIPAXKECHHI, COIEPIKALUX MOAYIIb.

B noBceHeBHOI :KM3HHM M IPU U3YYEHHH JPYIHX NPEAMETOB:

-IIOHUMATh CMBICJI 3alIMCH YHUCJIAa B CTAHJIAPTHOM BUJIE;

-onepupoBaTh Ha 0a30BOM YPOBHE NOHATUEM «CTAaHAAPTHAS 3alIUCh YUCIIAY;

-BBIIIOJIHATD [IPE0OpPa30BaHUs U AEUCTBUS C YHCIAMHU, 3alIMCAHHBIMU B CTaHIAPTHOM BHJIE;
- BBINOJIHATH Npeo0pa3oBaHusl alredpanyecKux BbIpaKEHUH MPH pellieHUH 3a7ay IPYTux
y4€OHBIX IPEIMETOB.

YpaBHeHUS M HEPABEHCTBA

- OIIEPUPOBATH IIOHATUAMU: PABEHCTBO, YACIOBOM PaBEHCTBO, YPABHEHUE, YUCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, KOPEHb YPAaBHEHUs, PEIICHUE YPAaBHEHHUSI, PELICHUE HEPABEHCTBA,
PaBHOCHJIbHBIE YpaBHEHUs, 00J1aCTh ONpE/IEICHUs YpaBHEHUS ( HEPaBEHCTBA, CUCTEMbI
YpaBHEHUI WJIM HEPABEHCTB);

- IPOBEPATH CIIPABEUIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

-peluaTh JIMHENHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJAIIMECS K JINHEUHBIM;
-peuiaTh JMHEMHbIE YPABHEHUS U YPABHEHHUS, CBOAAILUECS K JIMHEHHBIM, C TIOMOILIBIO
TOKJIECTBEHHBIX peoOpa3oBaHMii;

-IPOBEPATD, ABISAETCS JIM JAHHOE YNCIIO PELIEHUEM YPaBHEHUsI( HEPABEHCTBA);

-peniaTh KBajpaTHbIe ypaBHEHUS 10 (popMyse KOpHEH KBaApaTHOTO YpaBHEHUS;

- peuiaTh KBaJpaTHbIC YPAaBHEHUS U YPABHEHUs, CBOAAIINECS K KBAAPATHBIM, C IIOMOIIBIO
TOKJIECTBEHHBIX MpeoOpa3oBaHMii;

- peliaTh KBaJpaTHbIC HEPABEHCTBA,

- pemaTh CUCTEMBI HECIIOKHBIX JIMHEMHBIX YPAaBHEHU I, HEPABEHCTB;

-pelaTh CUCTEMBI IBYX JIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OJJTHO YPaBHEHUE HE SIBIIACTCS JINHEUHBIM;

- N300pakaTh pelleHNe HEPAaBEHCTB U UX CUCTEM Ha YHMCIIOBOM MPsIMOM, 3aMMChIBAaTh PEIICHUE C
IIOMOIIBEO CUMBOJIOB;

- pemarb CUCTEMbl HEPAaBEHCTB, BKIIIOYAIOIINX KBaJIpaTHOE HEPABEHCTBO, N300pakaTh pelIeHue
CHUCTEMBbI HEPABEHCTB HA YMCIIOBOM IIPSIMOM, 3aIIMChIBAaTh PEIICHHUE C TIOMOIIBI CUMBOJIOB;

- IPOBOAMTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHUCJIE C
PUMEHEHHEM I'paUyecKuX MpeAcTaBIeHUH ( ycTaHaBIMBATh UMEET JIM YpaBHEHUE WIH
CUCTEMA YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE);

- pemaTh MpocTeline ApoOHO — pallMOHAIbHBIE yYpaBHEHUS;

- pemaTh npocTeiine uppaoHaibHble ypaBHEHUS BUAA \/ f(x) =a, \/ f(x)=/9X);

- periaTh ypaBHEHUs BUa X'= a;

- pemaTh ypaBHEHUs ClIOCOOOM Pa3sIoKEeHUs Ha MHOYKUTENN U CIIOCOOOM 3aMEHBI IEPEMEHHO;
- UCTOJIb30BATh METO/I MHTEPBAJIOB JUIS PELICHUS LENBIX U JPOOHO — pallMOHATIBHBIX
HEPABEHCTB;



-peluaTh IMHENHbIE YPABHEHUs U HEPABEHCTBA C IIapaMeTpaMu;
-pemaTh HeCIO0XKHbIE KBaIpaTHbIC YPABHEHMS C TAPAMETPOM;

-pelaTh HECIO0KHbBIE CUCTEMBI JIMHEWHBIX YPABHEHUH C ITapaMeTpamu;
- pelaTh HECJIOKHBIC YPABHEHMS B LIEIIBIX YHCIIAX.

B noBceHeBHOI KM3HHM M IIPH U3YYEHHH JPYTHX NPEAMETOB:

- COCTAaBJIATh U peLIaTh JIMHEHHbIC YPAaBHEHUS U KBAJpaTHbIE YPaBHEHNUS, yPaBHEHUS, K HUM
CBOJIAIIIIMECS, CUCTEMbI IMHEMHBIX YPAaBHEHU, HEPAaBEHCTB IIPH PELLICHUHU 3ajjayd U3 APYTUX
y4€OHBIX IIPEIMETOB;

-BBIIIOJIHATDH OLIEHKY ITPAaBIONOA00MS PE3yIbTaTOB, OJYyYaeMbIX IPU PEILICHUH JIUHEHHBIX U
KBaJIpaTHbIX YPaBHEHUN U CUCTEM YPaBHEHUI U HEPABEHCTB IIPU PELLIEHUU 3a7a4 APYTUx
y4€OHBIX IIPEMETOB;

-BBIOMPATh COOTBETCTBYIOIINE YPAaBHEHNUS, HEPABEHCTBA U UX CUCTEMBI JJIsl COCTABICHUS
MaTeMaTHYeCKOM MOJIeNIN 3aJJaHHOM peabHON CUTYyalluy WU NIPUKIJIAHOH 3a/1auu;

-yMETbh UHTEPIIPETUPOBATD [TOJIYYEHHBIN [IPU PELIEHUH YPAaBHEHUS, HEPABEHCTBA WA CUCTEMBI
pe3yibTaT B KOHTEKCTE peallbHOW CUTYalluy WM NPUKIAJHON 3a1a4H;

DyHKIMH
-OTIIepUPOBATh MOHATUSAME: (PYHKIIMOHAIbHAS 3aBUCUMOCTD, GyHKLUS, rpaduk GyHKIIH,

cnocoObl 3a7jaHus (YyHKLINHU, apTYMEHT U 3HaueHHue GyHKILUH,

-OIpe/IeIeHUs] U MHOKECTBO 3HAUE€HUN (QYHKIUM, HYJIU (QYHKIUHU, IPOMEKYTKU
3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTb (DYHKIMH, YETHOCTB/HEUETHOCTD (DYHKIUH;

-HaXOJIUTh 3HaYeHHE (PYHKIUU 110 3aJaHHOMY 3HAUEHUIO apryMEHTa;

-HaXxOJIUTh 3HAYEHUE apTyMEHTA 110 33laHHOMY 3HaYeHUIO (DYHKIIMU B HECIOKHBIX CUTYAIUX;
-OIIPEAEIISATh MOJI0KEHUE TOYKH 10 €€ KOOpAUHATaM, KOOPIUHATHI TOUKH I10 €€ MOJIOKEHHUIO Ha
KOOpPAMHATHOM INIOCKOCTH;

- 10 TpaduKy HAXOAUTH 00JIACTH OMPEACTICHHS, MHOXXECTBO 3HAYCHNUH, HYIIN (PyHKIINH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pACTaHUs U yObIBaHU, HAaUOOJIbIIEE U
HauMEHbIIIEe 3HAYCHUS PYHKIINH;

-CTpoUTh rpauk TUHEHHON QYHKIUY;

- IPOBEPATH, SBIISICTCS JIM JaHHBIN rpaduk rpadukoM 3aJaHHoi QyHKIMH ( TUHEHHOM,
KBaJJpaTUYHOM, 0OpaTHON MPONOPLUUOHAIBHOCTN);

-pacro3HaBaTh (YHKLUMU H3yYeHHbIX BHJOB. [loKa3bIBaTh CXEMAaTHYECKH PpACIONOKEHUE Ha

KOOPJIMHATHOM TIOCKOCTH TpadukoB pyHkumii Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +

C, Yy =x3, y =1,y = [X|, B 3aBHCHMOCTH OT 3HaueHHi1 KO3(HIMEHTOB, ONUCHIBATE CBOMACTBA

(GyHKIHIA.

- CTPOMTb M H300paxaTh CXEMaTHYeCKU TIpadUKu KBAaJPAaTUUHBIX (YHKLIUH, OIMUCHIBATh
CBOMWCTBA KBaIPaTUYHBIX (DYHKIMHA MO UX IpadrKam.

-pacro3HaBaTh KBaJpaTUUYHYIO (QYHKIUIO 1O (opmyne, NpUBOAUTH NMPUMEPHI KBaJApPAaTUUHBIX
GyHKIMHI U3 peanbHON )KU3HU, (PU3HKH, TEOMETPUH.

-ONpeeNsITh NPUOIMKEHHBIE 3HAUEHN KOOPAUHAT TOUKH IepeceyeHus TpadukoB QyHKIUM;

-CTpPOUTH IrpauKy JTMHEHHOHN, KBaApaTUYHON (DyHKIMIA, 0OpaTHOMN MPONOPIUOHAIBHOCTH,
(yHsximit BUga y=a+ﬁ, y=vx,y=x, y= |x|;

-Ha IIpuMepe KBaJpaTUUHON (YHKIIMU MCIIONIb30BaTh IpeoOpa3oBanus rpaduka GQyHKIMH y=
f(x) nns mocrpoenus rpaduxa pynkuun y= af(kx+b)+c;

-COCTaBJISITh YPAaBHEHUE MIPSIMOM 110 3a/laHHBIM YCJIOBUSIM: ITPOXOIALIEH Yepe3 1BE TOUKHU C
3aJJaHHBIMU KOOpJMHATAMU, IPOXOIIEH Yepe3 JaHHYI0 TOUKY U NapauieIbHO JaHHOW MPSIMON;
- Uccle1oBaTh (PYHKIMIO 10 €€ TpaduKy;

-HaXOJIUTh MHOKECTBO 3HAUEHUH, HYJIH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH
KBaJPaTUYHON (DYHKIINH;

YucaoBble NOCIEI0BATEILHOCTH U IPOrPECCHH




-pacrio3HaBaTh apU(METHUYECKYI0O U TEeOMETPUYECKYIO TMPOTPEecCHMHM MpH pa3HbIX crocobax
3aaHus.

-BBITIOJIHATD BBIUMCIIEHUS] C HCHOJBb30BaHWEM (OPMYNI N-ro wieHa apuMETHYECKOW U
reOMETPUUYECKON POTrPECCHid, CYMMBI MIEPBBIX N YICHOB.

-1300pakaTh WIEHBI MOCIEA0BATEIHLHOCTH TOUYKAMHU Ha KOOPIMHATHON MIIOCKOCTH.

-pliaTh 3aJa4d, CBA3AHHBIC C YHCJIOBBIMHU ITOCJICHOBATCIBHOCTAMH, B TOM YHUCIIC 3aJa4d M3
peabHOM JKU3HU (C UCTIONB30BaHUEM KAJIBKYIATOPA, UPPOBBIX TEXHOJIOTHH).

B noBceHeBHOI ;KM3HHU M NPU U3YYeHUH JAPYTHX MpeIMeTOoB:

-UCI0JIb30BaTh I'pa)MKU peasIbHBIX POLIECCOB U 3aBUCUMOCTEH JIJIsl ONPEEeNICHHsI UX CBOMCTB
(Hambospliee 1 HAaMMEHbINEe 3HAUCHHSI, TPOMEKYTKH BO3pACTaHUS U YObIBaHUs, 0071aCcTH
HOJIOKUTEBHBIX U OTPULATEIbHBIX 3HAYEHUH U T.I1.);

-ACIIOJIb30BaTh CBOMCTBA IMHEHHON (PyHKIMH 1 e€ TpaduK IpU PEHICHNH 3a/1a4 U3 APYTUX
y4eOHBIX IIPEMETOB;

-WJUTIOCTPUPOBATH C MMOMOIIBIO TpaduKa pealibHyI0 3aBHCUMOCTD HIIU TPOLIECC M0 UX
XapaKTepUCTHKaM;

-ACIOJIb30BaTh CBOMCTBA M I'paMK KBAPAaTHUHONW (DYHKIIUU NPU PEIICHUH 3a/1a4 U3 APYTrUX
y4€OHBIX IIPEAMETOB.

TexcroBbl€ 321241

-pelaTh HECJIOKHBIE CIOKETHBIC 3a7]aull pa3HBIX TUIIOB HA BCE apu(MeTHIeCKne IeHCTBHS;
-peraTh MPOCThIE U CI0KHBIE 33J]a4l Pa3HbIX TUIIOB, a TAKXKE 33/1a4M MTOBBIIIEHHONW TPYIHOCTH;
-CTPOUTH MOJIENb YCIIOBHUS 3a7auu( B BUAE TAaOJIHIIBI, CXEMBI, PUCYHKa), B KOTOPOW JaHBI
3HAYEHUs JIBYX U3 TPEX B3aMMOCBSI3aHHbBIX BEJIMYMH, C LIEJIbIO TOMCKA PELICHU 3a/1auH;
MCII0JIb30BaTh Pa3HbIE KPATKUE 3aIIMCH KaK MOJIEIN TEKCTOB CJIOXKHBIX 3a]1a4 JUIsl IOCTPOCHUS
IIOUCKOBOW CXEMBI U pellIeHus 3a/1ay;

-pa3au4aTh MOJIEIb TEKCTA U MOJIENb PELIEHUS 3314k, KOHCTPYUPOBATh K OJIHON MOJeNn
peLIeHHs HECIIOKHOW 3aJ]auyl pa3Hble MOJIENIN TEKCTa 3a/1a4H;

-OCYILECTBIISITh CIIOCOO MOKCKA PEILIEHUs 3aJa4ul, B KOTOPOM PacCyXJI€HHUE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO UM OT TPeOOBAaHUS K YCIOBUIO; 3HaTh U MPUMEHATH 00a criocoda rmoucka
perieHus 3a1a4 ( 0T TpeOOBaHUS K YCIOBHIO U OT YCJIOBUS K TPEOOBaHUIO);

-pelaTh HECI0XKHbIE JJOIMUYECKHUE 33/]a4l METO/I0M PacCyKICHHUH, MOJETUPOBATh PACCYKACHUS
IIPU MTOMCKE PEUIeHMs 33/1a4 C TOMOIIBIO I'pad-CXeMBbI;

-peraTh JOTHUeCKUEe 3a/1a4i Pa3HbIMH CIIOCOOaMU B TOM YHCIIE ¢ ABYMS OJIOKaMU U ¢ TpeMs
0JIOKaMH JTaHHBIX C IIOMOIIBIO TAaOJIHIL;

-COCTABJIATH IIJIaH PEIICHU 3a/1a4M; BBIAEIATH dTalbl PEIIECHUS 3aa4l U COACPKaHUS KaX10T0
JTana;

-yMeTb BbIOMPATh ONTHUMAJIbHBIN METO]I peIIeHHs 3a/1a4l U OCO3HAaBaTh BHIOOP METO/1,
paccMmaTpuBaTh Pa3IMYHbIE METO/Ibl, HAXOAUTH Pa3HbI€ PEIICHUS 33a/Ja4M, €CIIM BO3MOXKHO;
-aHaJIM3UPOBATh 3aTPYJHEHUS TIPU PEILEHUH 3a7a4;

-BBINIOJIHATD Pa3IMYHbIE IPEOOPa30BaHUS MIPEATIOKEHHON 3a/1a4H, KOHCTPYHUPOBATh HOBbIE
3aJaud U3 IaHHOHU, B TOM 4HcJie 0OpaTHBIE;

-MHTEPIPETUPOBATH BHIUMCIUTEIbHBIE PE3YIbTAThl B 3a]1a4€, UCCIIE0BATDH ITOJIYYEHHOE
pelleHue 3a1a4u;

-aHaJIM3UPOBATh BCEBO3MOXKHBIE CUTYAI[UH B3aUMHOTI'O PACIOJIOKEHUS IBYX OOBEKTOB U
U3MEHEHHE UX XapaKTePUCTUK IPU COBMECTHOM JIBUKEHUU (CKOPOCTb, BPEMs1, paCCTOSTHHE) IPU
pellleHnH 3a7ja4 Ha JIBH)KEHHUE JIByX OObEKTOB B OJIHOM HalpaBJICHUH, TaK U B
IIPOTUBOIOJIOKHBIX HalPaBICHUIX;

-3HaTh pa3iIMule CKOPOCTEe 00bEKTa B CTOSTUEH BOJIE, TPOTUB TEUYECHUS U 110 TEUECHUIO PEKU;
MCCJIEI0BATh BCEBO3MOXHBIE CUTYallUU IIPU PEILICHUH 3aa4 Ha IBUJKEHUE I10 PEKE,
paccMaTpuBaTh pa3HblE CUCTEMbI OTCUETA;

-pelaTh 3a/1a4y Ha HaXOXKJICHHE YacTH YUCIIa M YKCciIa [0 €ro YacTH, peuaTh pa3sHooOpa3Hble
3aJ]a4l « Ha 4acTh»;

-pemaTh 1 000CHOBBIBAThH CBOE pelieHHe 3aau( BBLACTIATh MaTeMAaTHYECKYI0 OCHOBY) Ha
HaXO0X/IEHNE YaCTH YKCiIa U YUClia IO €ro YacTH Ha OCHOBE KOHKPETHOTO CMbICIIA ApooH;




-HaXOIUTb IMMPOLCHT OT YUCJId, YHUCJIO 110 €ro NpOLCHTY, MPOLCHTHOC OTHOLICHUC JIBYX YHUCCII,
MPOIICHTHOE CHIDKEHHE WM TIPOIIEHTHOE TIOBBIIICHUE BEINYHHEI,

-peliaTh 3ala4r Ha MPOLUCHTLI, B TOM YHCJIC CJIOKHBIC ITPOLICHTEI C 060CHOBaHI/IeM, HCIIOJIb3Ys
pasHbIe CITOCOOHI;

-peraTh, 0CO3HABATh U OOBSICHATH UICHTUYHOCTH 3a/1a4 Pa3HbIX TUMOB (Ha paboTy, Ha MOKYIIKH,
Ha JIBUKCHUE), CBSA3BIBAIOIINE TPH BEITMYNHBI, BBIIACISATH STH BEITUYNHBI M OTHOIICHUS MEXITY
HUMH, IPUMEHSTh UX IIPU PELICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4l YKa3aHHBIX
THUIIOB;

-pemaTh TeKCTOBBIE 3a/1a4i Are0pandecKuM CriocoOOM € TIOMOIIBIO COCTABIICHHS YPAaBHEHHS
WIN CHCTEMBI JIBYX YPaBHEHHI C IByMsI IEPEMEHHBIMU;

-BJIaJICTh OCHOBHBIMU MCTOAAMHU PCIICHUA 3aa4 Ha CMCCHU, CIIJIaBbl, KOHICHTpPALINH,

-peraTh 3a/1a4i 10 KOMOWHATOPHUKE U TEOPUU BEPOSITHOCTEH Ha OCHOBE UCIIOJIh30BAHUS
HN3YUYCHHBIX METOJ0B 1 060CHOBBIBaTB PCLICHUC,

-pelaTh HECJIIOXKHBIC 3a]auH 110 MATEMaTHYECKON CTaTUCTHKE,

-OBJIaICBaTb OCHOBHBIMH MCTOAAMU PCUICHUA CHOKCTHBIX 3a/1ayv: apI/I(bMCTI/I'-IeCKI/IM,
anreOpandyeckum, nepedopa BapuaHTOB, TEOMETPHUYECKIM, TPaPUUECKUM, IPUMEHSTh HX B
HOBBIX 10 CPABHCHUIO C U3YUYCHHBIMHA CUTYyallUAX.

B noBceHeBHOM KU3HHM M IPH M3YYECHHH APYTIUX NMPeJIMETOB:

- BBIJIBUT'ATh TUIIOTE3bI O BO3MOXKHBIX MPEAEIbHbIX 3HAUEHUAX NCKOMBIX BEJIMYMH B 3ajaue
(lenatb NPUKUAKY);

-BBIICJIATH [IPU PELLICHUHU 33/1a4 XapaKTepUCTUKU pacCMaTPUBAEMOM B 3ajjaue CUTYalluH,
OTJIMYHBIE OT PEAJbHBIX ( T€, OT KOTOPBIX a0CTParupoBaINCh), KOHCTPYHMPOBATh HOBBIE
CUTYallUU C Y4ETOM 3TUX XapaKTEPUCTHUK, B YACTHOCTH, NP PEILICHUM 33]a4 Ha KOHIIEHTPALUU
YUUTBIBATh IJIOTHOCTh BEILIECTBA;

-pemaTh U KOHCTPYUPOBATh 3a/1a4l HA OCHOBE PACCMOTPEHHSI peaIbHBIX CUTYAIUi, B KOTOPbIX
He TpeOyeTcsl TOUHBINA BEIYUCIUTEILHBINA pPe3yNbTaT.

CTaTHCTHKA U TeopHs BepPOSITHOCTEH

-MMETh IIPEJICTAaBICHUE O CTATUCTUYECKUX XaPAaKTEPUCTUKAX, BEPOATHOCTHU CIIy4aliHOTO
cOOBITHS, KOMOMHATOPHBIX 3a]a4ax;

-peraTh nNpocTeiie KOMOMHATOPHbIE 3a/1a4l METO/I0M MIPSIMOTO M OPraHU30BaHHOIO
nepebopa;

-[IPEJICTABIIATh JTaHHBIE B BUJIE TaOJIUL, TUarpaMm, rpaukos;

-4yuTaTh MH(POPMAIIHIO, IPEICTABICHHYIO B BUJIE TaOIHUIIbI, AUArpaMMBbl, rpaduka;

-U3BJIEKaTh MH(OpMaIHIo, IPeICTaBICHHYIO B Ta0/IMLAX, Ha JUarpaMmax, rpadukax;
-OIpeJIENSITh OCHOBHBIE CTATUCTUYECKHE XapAKTEPUCTUKU YUCIOBBIX HAOOPOB;

-OLICHUBATh BEPOSITHOCTb COOBITHUS B MPOCTEHUIINX CITy4asiX;

-MUMETh MIPEJICTAaBICHHUE O POJIM 3aKOHA OOJBIINX YHCEN B MACCOBBIX SIBJICHUS;

-OIIepUpPOBATh MOHATUSAMH: CTOJIOYATHIE U KPYTOBbIE JHAarpaMMbl, TAOIUIIbI JAHHBIX, CPEJIHEE
apudmeTrnyeckoe, MeJraHa, HanOoJbIlIee U HaMEHbIlIee 3Ha4eHUsI BBIOOPKH, pa3Max BBIOOPKH,
JUCIIEPCUS U CTAaHJIaPTHOE OTKJIOHEHHE, CllydaliHas N3MEHYUBOCTD;

-COCTaBJIATH TAOJINLIbI, CTPOUTH AUArPAMMBbI U Ipa(UKU HAa OCHOBE JaHHBIX;

-OIIepUpPOBaTh MOHATUAMU: (PaKTOpUAI YHCIa, NEPECTAHOBKU M COUETAHHUs, TPEYTOJIbHUK
ITackans;

-IPUMEHSATH MPABUIIO MPOU3BEACHHS IPU PELICHUN KOMOMHATOPHBIX 3a/1a4;

- OIepUPOBAThH MOHATHUIMMU: CITyYalHBINA OMBIT, CTy4ailHbI BHIOOD, UCIIBITAHUE, JIEMEHTAPHOE
ciyyaitHoe coObITHE( HCXO0/T), KITACCHYECKOE OMpeIeNIeHHE BEPOSTHOCTH CIIy4aifHOTO COOBITHS,
orepanuy HaJl CIIy4alHbIMU COOBITUSMU;

-IIPEJICTAaBIIATh MH(POPMAITUIO C TOMOIIIBIO KPYroB Diiepa;

- pemaTh 3aJja4y Ha BBIYMCIIEHUE BEPOATHOCTH C TIOJICYETOM KOJIMYECTBA BAPUAHTOB C TOMOIIIbIO
KOMOWHATOPUKH;

B noBceHeBHOM KU3HM M TIPM M3Y4YCHHH APYTUX NPEJIMETOB:
-OLIEHUBATh KOJINYECTBO BO3MOXKHBIX BApUAHTOB METOJIOM Tepedopa;



-UMCTb IMPCACTABIICHUC O POJIU ITPAKTHYCCKU JOCTOBCPHBIX U MAJIOBECPOATHBIX COGBITHP'I;

- CPaBHMBAaTh OCHOBHBIE CTATUCTUYECKHE XaPAKTEPUCTUKH, ITOIYUEHHBIE B POLECCE PEILICHUS
IIPUKJIAJHON 3a4a4U, U3YyUYECHUS PEAIBHOIO SIBJICHUS;

-OLIEHUBATh BEPOSTHOCTh PEATTbHBIX COOBITUIN U SIBJICHUI B HECIIOXKHBIX CUTYalIHSIX;

-U3BJIEKATh, UHTEPIIPETUPOBATH U MPEOOPA30BBIBATH HH(POPMAIIUIO, IPEJICTABICHHYIO B
Tabinuax, Ha AuarpaMMax, rpagukax, OTpakarollyro CBOMCTBA U XapaKTEPUCTUKH peabHbBIX
MPOLECCOB U SIBJICHUI;

-OMpeNIeNsITh CTATUCTUYECKHUE XapaKTEPUCTUKHU BIOOPOK IO TabiuilaM, AuarpaMMam, rpadukam,
BBITIOJIHATE CPABHCHHUE B 3aBUCUMOCTHU OT LCJIM PCIICHUS 3a/1a4U;

-OLIEHUBATh BEPOSTHOCTD PEANIbHBIX COOBITUN U SIBJICHUIA.

HcTopus MaTeMaTHKH

-OIUCHIBATH OT/CJIbHBIC BBIAIOIINECS PE3YJIbTATHI, OJYUYEHHBIE B X0JI€ PA3BUTHS MaTeMaTUKU
KaK HayKU;

-3HATh MIPUMEPHI MATEMATUUECKUX OTKPBITUM U UX aBTOPOB B CBSI3U C OTEUECTBEHHOU U
BCEMUPHOUN UCTOPHUEH;

-IIOHUMATh POJIb MAaTEMAaTUKU B pa3BUTHU Poccuu;

-XapaKTeprU30BaTh BKJIAJ BHIJAIOIIMXCS MATEMAaTUKOB B Pa3BUTHE MAaTEMAaTUKHU U UHBIX HAYYHBIX
obacrei.

MeToabl MATEMATHKH

-BBIOMPATDH MOIXOSIINA U3YUCHHBINH METOI JIISl PEIICHUS M3YYCHHBIX TUIIOB MATEMAaTHYCCKUX
3a/1a4;

-IIPUBOJIUTH IPUMEPHI MATEMATHIECKUX 3aKOHOMEPHOCTEH B OKPYKAIOIICH JCHCTBUTSILHOCTH U
HpOI/I3BeZIeHI/I$IX I/ICKYCCTBa;

-HCIIOJIb3YSI U3YYEHHBIC METO/IbI, IPOBOIUTH JI0KA3aTEIbCTBO, BBITIOJIHSITH OIIPOBEPIKEHHUCE;
'BI)I6I/IpaTB I/I3y‘-ICHHI)Ie METOABI U UX KOM6I/IHaIlI/II/I JUUIA pCHIeHI/Iﬂ MaTEMaTU4YCCKUX 3aaa4,
-HCIIOJIb30BaTh MATEMAaTUYECKUE 3HAHUS JJIs1 OITUCAHUS 3aKOHOMEPHOCTEH B OKPYKAFOIIEH
HeﬁCTBHTeHLHOCTH nu HpOI/I3Be[[€HI/I$IX I/ICKYCCTBa;

-IIPUMEHSTH MPOCTEHIIINE MPOTPAMMHBIE CPEJICTBA M AJIEKTPOHHO- KOMMYHHKAIIMOHHBIC
CHUCTCMBI HpI/I peIHeHI/II/I MAaTEeMaTHUYCCKUX 3a1a4.

2.COAEP) XAHUE YYEBHOI'O IPEJMETA, KYPCA
(Conep:xanue, BBIIEICHHOE KVPCUBOM, U3YHAETCs Ha yriyOJIEHHOM YpOBHE)
Yucaa
PannonanbHblie ynciaa. MHOXKECTBO pallMOHANBHBIX yKcel. CpaBHEHNE pallMOHAIBHBIX YUCEIL.
JleficTBUS ¢ pallMOHAIBHBIMU YUCIaMU. [Ipedcmasnenue payuoHAIbHO20 YUCLA OeCAMUYHOU
0pobvio.
Hppauuonanbubie  uymciaa. [loHarne  uppanmonanbHOro  4yucia.  Pacno3sHaBaHue
MPPAIMOHATBHBIX uncel. IIpuMepsl 0Ka3aTenbeTB B anrebpe. MppanuoHaabHOCTh ymcia V2 .
[Tpumenenue B reomerpun. Cpaguenue uppayuonanvhvix yucein. Muoscecmeo deucmseumenbHbix
yycen, oelicmeumenvhvle YUCia KaKk OeckoHeuHble decsimuyHvle Opoou.

B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM JICHCTBUTENIBHBIX YHUCENI M
KOOpAMHATHOM mnpsiMoil.CpaBHEHHE JAEWCTBUTENbHBIX 4YHCEN, apu(pMETHUYEeCKHE ACUCTBUS C
NeMCTBUTENIBHBIMU ~ YHCIaMU. Pa3meppl OOBEKTOB OKpPYKAIOLIETO MHUpA, JIUTEIBHOCTD
nporeccoB B okpyxaroumieM — mupellpubnmkéHHoe  3HaueHHWE  BEIMYMHBI, TOYHOCTh
npubmkenus. Okpyrienue uncen. [Ipukuaka u oleHKa pe3yabTaToOB BHIYUCICHUH.
ToxnecTBeHHBIE IPe0OPa3oBAHUSA
YucsioBble 1 OyKBEeHHbIEC BbIPpasKeHUsl. BblpakeHHe C NEepeMEHHON. 3HAa4Y€HHE BBIPAKEHUS.
[ToncraHOBKA BBIpAa)KEHUM BMECTO IEPEMEHHBIX.

Leabie BoipaxeHusi. CTeNeHb ¢ HaTypalbHBIM IOKazareneM U e€ cBoiicTBa. [IpeoOpa3zoBanus
BBIPQXECHUM, COAEPXKALUX CTENEHU C HaTypalbHBIM IoKa3areneM. OAHOWIEH, MHOIOWIEH.
JleificTBUS ¢ OJHOWIEHaMU M MHOTOYJIEHaMH (CIIO’KE€HHE, BbIUYMTAaHUE, YMHOKeHue). Dopmyibl
COKpPAIEHHOTO YMHOXEHHS: Pa3HOCTh KBAaJpaToB, KBaJApaT CYMMBbl U KBaJpaT pPa3HOCTH.
PasznojxeHne MHOroujgeHa Ha MHOMKUTEIHM: BBIHECEHHE OOIIEro MHOXHTENS 3a CKOOKH,




2PYNNUPOBKA, NpUMeHeHue Gopmyn COKpawéHno2o ymHodcenus. Keaopamuuvli mpéxuien,
PasinodiceHue KeaopamHo20 mpéxunieHa Ha MHONCUMEU.

JlpoGHoO-panuoHaibHbIe Bbipa:xkeHusi. CTeneHb ¢ [elbIM MmokazateneMm. IIpeoOpazoBanue
JIPOOHO-JIMHEWHBIX BBIPAKCHUM: CIIOKEHUE, YMHOXKEHHE, NeleHue. Areeopauueckas Opods.
Honycmumvie 3HaueHUs nepemeHHbIX 6 OpPOOHO-pAYUOHANLHBIX ebipadcenusax. CoxpaweHue
aneebpauveckux Opoobeu. Illpusedenue ancebpauveckux Opobell K obwemy 3HAMeHameno.
Heticmeus ¢ aneebpauueckumu OpoOAMU: CLONCEHUe, GblYUMAHUe, YMHOJCEHUe, OeleHue,
6036¢e0eHuUe 8 cmenens. [Ipeobpazosarue 8bipaxceHull, cO0epAHCAUUX 3HAK MOOYIIAL.
KBaapaTruble kopHH. Apudmernueckuil KBaapaTHbI KopeHb. [IpeoOpa3oBaHue BBIpaKEHHIA,
coJlepKalliX KBaJpaTHbIC KOPHU: YMHOXXEHHE, JIEJICHHEe, BBIHECEHUE MHOKUTEINS U3-T10]] 3HAKa
KOPHSI, 6HeCeHUe MHONCUMEISL NOO 3HAK KOPHSL.

YpaBHeHUsI M HEPABEHCTBA

PaBenctBa. YucnoBoe paBeHCTBO. CBOMCTBAa YMCIOBBIX PaBEHCTB. PaBEHCTBO C MEPEMEHHOI.
YpaBuenusi. [lousatusi ypaBHeHUsI U KOpPHSI ypaBHeHUs. [IpedcmasineHue 0 pasHoCUlbHOCHU
ypasHenuti. Obnacmov onpeodenenus ypasHenuss (001acms 00NYCMUMbIX 3HAYEHUL NePpeMEHHOl).
JIuHeiiHOe ypaBHeHHMe M ero KOPHHU. PellieHne TMHENHBIX ypaBHEHUU./IuHelHoe ypasHeHue ¢
napamempom. Konuuecmeo kopmueil nunevinozo ypasHenus. Peuienue nuneunvlx ypagHeHull ¢
napamempom.

KBanpaTrHoe ypaBHeHue W ero kopHu. KBanpatHele ypaBHeHHs. HemoyiHble KBaapaTHBIC
ypaBHeHUA. JIUCKpUMHHAHT KBaJpaTHOro ypaBHeHus. DopMmyla KOpHEHl KBaapaTHOTO
ypaBHeHus. Teopema Buema. Teopema, obpamnas meopeme Buema. PenieHue KBaJpaTHBIX
YpaBHEHUM: HCIONb30BaHUE (OPMYIBl [N HaXOXKICHUS KOpHEW, epagpuueckuti memoo
peutenus, npumepsbl peueHus ypasHeHul mpemvel U Yemeépmoil cmenenel pasnodceHuem Ha
MHOJMCUmMenu, noobop KopHel ¢ UCNONb308aHuem meopemvl Buema. Konuuecmeo ropHeti
K8AOPAmMHO20 YPAGHEeHUsl 8 3A8UCUMOCTU OMm e20 OucKkpumunauma. buxeaopamuvle ypagnenus.
Ypasuenus, ceooswuecs xk nunetinvim u keaopamusvim. Keaopammuovie ypasHenus ¢ napamempom.
JIpoOHO-panMoHa/IbHBIE YPpaBHeHHs. PerieHue npoctedmmx apoOHO-JIMHEHHBIX ypaBHEHHH.
Pewenue 0opobHo-payuonanvueix ypaeuwenuu. Memoovl peuwieHus YypasHeHui. Memoobl
PABHOCUNILHBIX ~ NPeoOpa306aHuli, Memoo 3aMeHbl NePeMEeHHOU, 2paguuecKuti.  Memoo.
Hcnonvzosanue ceoticms gynkyuii npu pewieHuu ypasHeuuil. I[Ipocmetiwiue uppayuonanvHovle

ypasnenusi 6uda +/f(x)= a /f(x)= /g(x). Ypasuenus suoa x™ = a. VYpasuenus 6 yenvix

yucnax.
Cucrembl ypaBHeHHil. YpaBHEHHUE C JABYMs NepeMeHHbIMU. JIuHEilHOe ypaBHEHHE C ABYMs
HNepeMeHHbIMU. [Ipamasn kax epaguueckas unmepnpemayusi JUHENHO20 YPABHEHUS C O8YMs
nepemeHHbIMU.

[TonsiTre cucreMsl ypaBHeHUN. Penienne cucteMel ypaBHEHH. MeTObl pelieHus: CUCTEM

JUHEWHBIX YPaBHEHUH C JBYMS NEPEMEHHBIMU. epagdhuueckuii Memoo, Memoo CJlOHCEeHUs, METOJ
NOJICTAaHOBKHU. PelnieHne cucreM IByX ypaBHEHHM, OJHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe —
BTOpOI1 creneHu. ['paduueckas nHTEprpeTalysi CHCTEMbl YPaBHEHUH C IBYMS IIEPEMEHHBIMH.
Cucmemvl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa. YwucioBbie HepaBeHcTBAa. (CBOWCTBa UHCIOBBIX HepaBeHCTB. [IpoBepka
CIPABEUIMBOCTH HEPABEHCTB IIPU 3aJaHHBIX 3HAYEHUSAX IIEpEeMEHHbIX. HepaBeHCTBO cC
nepeMeHHoil. Crporue u HecTporue HepaBeHCTBa. Qobnacmev onpeoeneHus HepageHcmea
(obnacms donycmumvix 3HAYeHULl nepemMeHHOl).

Pemenne nMHEMHBIX HEPAaBEHCTB C OJHOHN IepeMeHHON.Keaopamuoe HepaseHcmeo u e2o
pewenus. Pewenue keadpamnvix Hepasencmg: UCNOIb306AHUE CBOUCME U  epagura
K68AOpaAmu4Hot QYHKYuU, Memoo UHMEp8anos. 3anucb peuieHus KeaopamHo20 HepaseHcmad.
Pewenue yenvix u OpoOHO-payUOHANbHLIX HEPABEHCNE MEeMOO0OM UHMEPBAILO8.

Cucrembl HepaBeHCTB. (CHCTEMBI HEpPAaBEHCTB C OJIHOW TepeMeHHOUl. PemeHue cucrem
HEpaBEHCTB C OJHOW IEpEeMEHHOW: IUHEWHBIX, Keéaopamuuix.] paduueckas WHTEpHpeTaIHs
HEPABEHCTB M CHCTEM HEpPAaBEHCTB C JBYMS IE€PEMEHHBIMHU. 3alKCh PELICHUS CUCTEMbI
HEPABEHCTB.

DYHKIUHA

ITonsitue ¢pyHkuun. J[ekapToBsl KOOPAMHATHI Ha TNIOCKOCTH. POPMUPOBAHKE MTPEICTABICHUH O
METaNnpeMETHOM TOHATUU «KOoOpAUHaTh». CrnocoObl 3anaHus (QYHKIUN: aHATUTHUYECKUMH,



rpadpuueckuit, Tabnuunbiif. ['padux ¢ynkuuu. [Ipumepsl GyHKUIMH, MONTyd4aeMbIX B IpoOLEcCe
WCCIICIOBAHHS PA3IMYHBIX PEaTbHBIX MPOIECCOB U PEUICHUS 3aa4. 3HaueHUe (PYHKIMH B TOUKE.
CpoiicTBa (yHKIMHA: OONACTh ONpEACNCHHUsS, MHOXECTBO 3HAYCHUU, HYIH, NPOMEXKYTKH
3HAKOTIOCTOSIHCTBA,  YE€MHOCHb/HeUémHOCMb, TIPOMEXKYTKA BO3pacTaHWs W YOBIBaHHSA,
HauOoJblllee W HaWMEHbIlee 3HadyeHus. VccnemoBanwe Qynkuumu 10 €€ rTpaduky.
IIpeocmasnenue 06 acumnmomax.Henpepvienocmo ¢hynkyuu. Kycouno 3adanuvie ¢pynxyuu.
JIuneiinaa ¢ynxknusa. CpoiictBa u rpaduk nuHeHHOW QyHKIMH. YTiaoBoi ko3ddumueHt
npsiMoii. Pacnonoxenue rpaduka JMHEHHOH (QYHKIMM B 3aBHCHUMOCTH OT €€ YIJIOBOTO
kodd¢uimenTa U cBobogHOrO uneHa. Haxoocoenue kosppuyuenmos nunetinou Gynkyuu no
3A0AHHBIM YCILOBUAM. NPOXOIAHCOEHUE NPAMOL Hepe3 08e MOYKU C 3A0AHHbIMU KOOPOUHAMAMU,
NPOX0dHCOeHUe NPAMOU Yepe3 OAHHYI0 MOYKY U NAPALLebHO OAHHOU NPIMOLL.

KBaapatuunass ¢ynkmusa. CpoiictBa u rpaduk KBaapaTHyHOW (yHKIHM (1apadoJbl).
Ilocmpoenue epaghuxa keadpamuunoul ¢ynkyuu no moukam. Haxoxnenue Hyneil KBaapaTHIHON
GYHKIUU, MHOJMICECmBa  3HAYEHUU, NPOMENCYMKO8 3HAKONOCMOSHCMEA, NPOMEIICYMKO8
MOHOMOHHOCIU, KOOPOUHAMbL BEPUIUHBL NAPADOTIbL, OCb CUMMEMPULU NApadobl.

. k
OoOpaTHasi nponopuMoHaIbHOCTh. CBOWCTBA PYHKIIUU Yy = o ['unep6omna.

I'paduxu ynkumii. IIpeoOpazoBanue rpaduka ¢pynkuuu y = f (X) Ans MOCTpOEHUS
rpaduxoB ¢pynknuii Buga y = af (kx + b) + c¢. I'paduku ynkumii y = a+ﬁ Yy =Vx,y=3Vx,y
=|x|,y =kx,y =kx+ b,y =k/X, y = x3 u ux coiictsa.

IMocaenoBareqbHocTH M nporpeccuu.llonsiTue YMCIOBOM  MOCIENOBATEIBHOCTH.
3aaHue IOCJIE0BATEIbHOCTH PEKYpPPEHTHOU (opMyioil u ¢gopmyinoi N-ro wieHa.llpumepst
YHUCIIOBBIX IIOCJEN0BaTeIbHOCTEN. beckoHeuHble mocnenoBaTenbHOCTH. Apudmernyeckas
nporpeccusi U €€ cBoiicTBa. ['eomerpuueckas nporpeccus. Popmyna obwezo uiena u cymmvl n
nepevix  uienos  apugmemuueckou u  eeomempuyeckoi  npoepeccuu.  Cxooawasncs
eeomempuueckas npozpeccus.VI300pakeHne 4ICHOB apU(PMETHYECKOH M I'eOMETPHUYECKOM
MPOTPECCUl TOYKAMU HAa KOOPAMHATHOW IJIOCKOCTH. JIMHEHHBIA M AKCIOHEHUUAIBbHBIA POCT.
C1oKHbIE POLIEHTHI.

Penienne TeKCTOBBIX 3a/1a4

3agaum Ha Bce apudMeTrnyeckue AeiicTBUs. PelieHne TEKCTOBBIX 3a/a4 apU(PMETUUYECKUM ,
anreOpanyeckuM criocoOoM. Mcrmonb3oBaHMe TaONUI, CXEM, YepTeKeH, APYruxX CpeiCTB
IIPEJICTaBJICHNS] JAaHHBIX NIPU PEIIECHUM 3a/1a4.

3agaun Ha NOKYNKH, JABH)KeHMe W PpadoTy. AHaiM3 BO3MOXXHBIX CHUTyallMil B3aMMHOIO
pacroyiokeHust 00BEKTOB MPH UX JABWKEHUH, COOTHOIIEHHUS 0O0bEMOB BBINOJIHAEMBIX PAOOT MpH
COBMECTHOM padoTe.

3azauM Ha 4acTH, JOJIM, MPOLEHTHI. PelleHne 3a1ad Ha HaX0XKIEHUE YacTU YMCiIa M Yhcia 110
ero yactu. Pemenue 3a1a4 Ha MpoueHTs! U Joau. [[puMenenne nponopuui npyu peneHuu 3a1ad.
Jlornueckue 3amaum. Pemenue mormdeckux 3amad. Pewenue nocudeckux 3a0a4 ¢ NOMOULbIO
epaghos, mabnuy.

OcHOBHBbIE MeTObl pelleHUus] TEeKCTOBBIX 3aja4: apupMeTH4YecKuid, anreOpanyecKkuid,
nepebop BapuaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peulenus 3a0ay
(ceomempuueckue u epaguieckue memoosl).

CTaTHCTHKA M TeopHs BePOSITHOCTENH

Cratuctuka. TabnuuyHoe u rpaduyeckoe IMpeCTaBlIeHHE TaHHbBIX, CTOJIOYAThle M KPYroBble
quarpammbl, rpadukd, NPUMEHEHUE AuarpaMM U Tpa@HUKOB JJii ONHMCAHUS 3aBUCUMOCTEN
peasbHBIX BEIMYUH, U3BICUCHHE MHPOPMALUU U3 TAaOJIUL], JUarpaMM U rpaduKoB, IOCTPOEHHE
Tabnul, auarpamM, TpaduKOB MO pealbHbIM JaHHBIM. OmnHcarenbHble CTATUCTHUYECKUE
noKa3aTeld 4YHCIOBBIX HAOOpOB: cpenHee apupMeTHyeckoe, Meouana, HauOoibliee U
HauMeHbIllee 3HaueHus. Mepbl paccenBaHUs: pa3Max, OuUcnepcusi U CmaHoapmuoe omxioHeHue.
CnyuaiiHas W3MEHYMBOCTb. V3MEHUMBOCTH mNpu uU3MepeHusX. Pewarowue npasuna.
3axonomepHoCmU 8 UBMEHUUBLIX GEIUYUHAX.

Cnyuvaiinple coObiTua. CryudaiiHble ONBITHI  (IKCIEPUMEHTHI), AJIEMEHTApHbIE CllydaiiHble
coOpiTuss  (Wcxoawl). BepostHOocTH dneMeHTapHBIX COOBITHI. COOBITHS B CIYYalHBIX
HKCIEPUMEHTaX M OJIarONpUsATCTBYIOIINE 3J€MEHTapHble coObITHA. BeposTHocTH ciaydallHBIX




coObiTrii. OMNBITBI C PaBHOBO3MOXHBIMU JJIEMEHTApHBIMU  cOOBITHSIMU. Kiaccuueckue
BEPOATHOCTHBIE OIBITHl C HCIOJIb30BAaHUEM MOHET, KYOUKOB. [lIpedcmasnenue codvimuii c
nomowvio ouazpamm Oinepa. IIpomueononoscnvie cobvimus, obOveOuHenue u nepecedenue
coovimuil. Ilpasuno cnoocenus eeposmuocmei. Cuayuatinviti  6vi60p. Ilpedcmasnenue
9Kcnepumenma 6 euoe oOepesa. Hezasucumvle cobvimusa. Ymuodcenue eeposmuocmen
Hezasucumovlx cobwvimuil. Ilocnedosamenvhvlie Hezasucumvle ucnvimanus. llpeacraBneHue o
HE3aBHCHUMBIX COOBITHSIX B )KH3HHU.

DJieMeHTbl KOMOWHATOPUKU./Ipasuio yMHOJCEHUs, NepecmaHosKku, ¢axmopuanr 4ucia.
Couemanus u wucno couemanuu. Popmyna yucna covemanuu. Tpeyeononux Ilackans. Onvimol ¢
OONBUUM YUCTIOM PABHOBOIMOIICHLIX INEMEHMAPHBIX coObimutl. Bviuucienue eeposmuocmetl 6
onvIMax ¢ NpuMeHeHuem KOMOUHAMOpHuIX Gopmyn. [eomempuueckas 6eposmHOCHb.
Cnyuaiinsiii 66160p MOYKU UX PuUSypbl HA NIOCKOCMU, U3 OMPE3KA U U3 O0yeU OKPYICHOCHIU.
Ucnvimanua bBepnyainu. Ycnex u Heyoaua. Beposmuocmu cobbimuti 8 cepuu UCHbIMAHULL
bepuynnu.

Cay4aiiHble BeJMYMHBL.3HAKOMCMEO CO CAVYAUHLIMU GEAUYUHAMU HA NPUMEPAX KOHEYHbIX
OUCKpemHbIX — CyyauHvlx  eenuuun. Pacnpedenenue eeposmunocmeu. Mamemamuueckoe
odxcuoanue u oucnepcus. Ceolicmea mamemamuyeckozo odcudanus. Ilonamue o 3axkoHe
bonvuux uucen. Mzmepenue eeposamuocmeti ¢ nomowpto yacmom. Ponv u 3nauenue 3axona
bonbuux yucen 8 npupode u obujecmae.

3. TEMATHYECKOE IINTAHUPOBAHUEC YKA3SAHUEM KOJIMYECTBA YACOB,
OTBOJUMBIX HA OCBOEHME KAKIOM TEMBI

7 kaacce ( 102 yaca)

Paspnen Koa- Tembl Koa- OcHOBHBIE BH/BI OcHoB-
BO BO AeATeJIbHOCTH HbIe
o0yyaromuxcs (Ha HampaBJje
4yacos 4acos ypoBHe st
YHHBEPCAJbHBIX BOCIIMTA-
Y4eOHBIX J1eificTBHI) TeJbHOH
AeATeJIbH
oCcTH
Beipa:xkenus | 23 1 BeIpaxxeHus 6 Haxonuth 3HaueHus 2,35
, TOKIECTBA, YHUCJIOBBIX BBIPAXXEHUH, a
ypaBHeHMS. TaKXKe BBIPAKEHHUM C
MNEPEMCHHBIMHU IIPU
2 [IpeobpazoBaHue BbIpaKeHUI 4 yKa3aHHbIX 3HAYCHUSIX
NEPEMCHHBIX.
Kontponsnas padora Ne 1 1 Hcnons30Bath 3HAKH >,
<, 2, <, yUTaTh U
3 YpaBHEHUS C OJHON NEPEMEHHOU 7 COCTaBIIATH ABOMHEIE
HepaBeHCTBA. BrINOMHATH
4 CraTtucTryecKne XapakTepucTuku | 4 npocreime
mpeoOpazoBaHUs
Kontponbnas padota No 2 1 BBIPAXKEHHIA: TIPHUBOIUTH

NMoJ00HbIE CllaraeMble,
pacKpbIBaTh CKOOKH B
CyMMe€ WJIH Pa3HOCTH
BbIpakeHUH. PemaTte

ypaBHeHus Braa ax = b




TIPH Pa3TMIHBIX
3HaYeHUAXa U b, a TaxxKe
HECJIO)KHBIC YPaBHCHUH,
CBOJIAIITUECS K HUM.
Hcnonp3oBaTh ammapar
YpaBHEHUH JIJIsl peIICHUS
TEKCTOBBIX 337124,
WHTEPIPETUPOBATh
pe3ynbTat. Mcnons3oBaTh
mpocTenime
CTaTUCTHYECKHE
XapaKTePUCTHKHI
(cpennee
apu(pMeTHIECKOE,
pasmax, Mojia, MeAraHa)
JUTS aHaJu3a psiia
JTAHHBIX B HECJIOXKHBIX
CUTYaIUsIX

DOYyHKIUH.

11

5 ®yHKIMH U UX rpauxu

6 Jluneitnast pyHKIUS

KonTponbnas padorta Ne 3

Bbruucnsats 3Ha4eHUS
(byHKUIUY, 3aTaHHON
(hopMyIIOii, COCTABIIATH
TaOJIULIbI 3HAYCHUH
¢ynkuun. [o rpaduky
(YHKITNH HAaXOIUTh
3HavYeHue QYHKIIUHU 110
W3BECTHOMY 3HAYECHUIO
apryMeHTa 1 peuarb
o0paTHYIO 3aja4y.
Crtpourts rpaduku
IpsAMOM
MPOTOPIHUOHAIEHOCTH U
JTUHEWHO! (PYHKIIHNH,
OIUCHIBATh CBOMCTBA
3TUX (YHKITHA.
ITonumars, Kak BIUSET
3HaK kodddurmenrta K Ha
pacroyioxXeHue B
KOOpJMHATHOM
IUIOCKOCTH Ipaduka
byukmu y = KX, rae K #
0, xak 3aBUCHUT OT
3HaueHui K u b B3anMHoe
pacronoxenue rpadukoB
IBYX pyHKIMH BUa y =
kx+ b. MaTepnperupoBath
rpaduKu pearbHBIX
3aBUCHUMOCTEH,
OIHCHIBAEMBIX
(dopmymnamu Bruga y = KX,
rnek#0uy=kx+b

1,3,7




CreneHn ¢
HATYPAJIbHbI
M
nmoKasareJie
M.

11

7 CTereHs U €€ CBOMCTBA

8 OnHOYIEHBI

KonrtponsHas padora Ne 4

BerauciaTs 3HaUCHHS
BBIpa)KEHUM BUA an,
riea— MPOU3BOJIBHOE
9UCII0, N — HATypaIbHOE
YHUCIIO, YCTHO U
MMMCHMCHHO, a TAKXKE C
MTOMOIIIBIO KATBKYIISITOPA.

DopMyIUpOBaTh,
3aIMCHIBATh B
CHUMBOJINYECKOH hopme n
000CHOBEIBaTh CBOICTBA
CTETICHH C HATypPaJbHBIM
nokaszarenem. [IpumMeHATH
CBOICTBA CTENEHU AJIs
nmpeoOpa3oBaHuUs
BbIpa)K€HUM. BBIOIHATE
YMHOXCHHE OJTHOYJICHOB
Y BO3BEJICHHE
OJTHOYJICHOB B CTETICHb.
Crtpouts rpaduku
dysKImit y = x° my = X°.
Pemrath rpaduuecku
ypasrenns x°= kx+ b, x*=
kx+ b, roekub—
HEKOTOpBIE YuCIia

3,4,5

Mmuoro-
YJIeHbI.

18

9 Cymma 1 pa3HOCTb MHOTOYJIEHOB

10 [IpousBenenue ogHOUIEHA U
MHOTOYJIEHA

Kontponsnas padora Ne 5

11 IlponsBeneHne MHOrOWIEHOB

KontponbHas pabora Ne 6

3anuceIBaTh MHOTOYJIEH B
CTaHJapTHOM BUJIE,
OTIpEIETISATH CTEIIEHb
MHOTOYJIeHAa. BBITTONTHATE
CJIO)KCHHUE U BIYMTAHHE
MHOT'OYJIEHOB,
YMHOXKECHHE OJHOUYICHA
Ha MHOTOWIEH U
MHOTOYJIEHA Ha
MHOTOYJICH. BEINOJIHATE
pa3oXKeHne MHOTO
YJICHOB Ha MHOXKUTEJIH,
WCTIONB3YS BBIHECEHHE
MHOKHUTEJIS 32 CKOOKH U
CHOCO0 TPYIIUPOBKH.
[IpumeHsTH ACHCTBUS C
MHOTOWICHAMH TIPH
pEIIeHNH Pa3HOOOPa3HBIX
3a/1a4, B YaCTHOCTH MpPHU
pEIIeHNN TEKCTOBBIX
3a7a4 C IIOMOIIBIO
YpaBHEHU I

5,6,7

Dopmy.Jibl
COKpalleH-

18

12 KBazpar cymmBl U KBaJpar
pa3HOCTH

Jloka3bIBaTh
CITPaBEUTUBOCTH (HOPMYIT
COKpAIlIEHHOTO

1,5,7,




HOTr0
YMHOKECHHUA.

13 Pa3znocts kBagparoB. Cymma u
pa3HOCTh KyOOB

Kontponbnas padota Ne 7

14 IIpeobpazoBaHuE MEIBIX
BBIPAYKECHU I

Kontposbnas pabora Ne 8

YMHOKEHHSI, IPUMEHSTh
WX B IIPpe0oOpa30OBaHMIX
LIETIBIX BBIPAKECHUH B
MHOTOWIEHBI, a TAKXKE
JUTSL pa3ioKeHUs
MHOTOYICHOB Ha
MHOXXUTEIH.
Hcnonb3oBathb
paziuyHbIe
peoOpa3oBaHUS METBIX
BBIPAKEHUHU [TPU
peLIeHUN YpaBHEHUH,
JIOKa3aTeNIbCTBE
TOXJIECTB, B 33/1a4ax Ha
JIEJIUMOCTb, B
BBIYUCIICHUH 3HAYCHUN
HEKOTOPBIX BBIPAKEHUH C
MOMOIIBIO KATBKYJIATOPA

CucreMbl
JMHEHHBIX
YPABHEHHUIA.

15

15 JIuneliHble ypaBHEHUS C ABYMS
NEPEMEHHBIMH U UX CHCTEMBI

16 PemeHue cucTeM JIMHERHBIX
YpaBHEHUU

KonTponbnas padora Ne 9

IToBTOpEHUE

HToroselii 3aueT

Hrorosas KOHTPOJIbHAA pa60Ta

Onpenensts, sSBIsSETCA U
rapa 4uces perieHueM
JaHHOTO YPaBHEHHUS C
JIBYMSI IEPEMEHHBIMH.
Haxonute nmytém
nepedopa memnbie
peuIeHus JIMHEHHOT O
YPaBHEHHUS C ABYMS
nepeMeHHbIMU. CTpOUTh
rpaduK ypaBHEHHS ax +
by= ¢, rmea# 0 wau b # 0.
Pemrats rpaguueckum
CIIOCOOOM CHCTEMBI
JIMHENHBIX YPaBHEHUH C
JIByMsI IEPEMEHHBIMH.
[TpumensTh c1oco6
MOJICTAHOBKH U CITOCO0
CJIOXKEHHMS MIPH PEeIIEHUN
CHCTEM JINHEWHBIX
YpaBHEHUH C AByMs
nepeMeHHbIMU. Perrath
TEKCTOBBIE 3a4a4H,
WCIIOJIB3Ysl B KAUeCTBE
anreOpanvdecko Moaenu
CHUCTEMY YpaBHEHUI.
WnTepnpernpoBats
pe3yabTaT, MOTyYEHHBIN
MIPH PEIIEHUH CHCTEMBI

45,6

3,6,7

Panuonajn-
HbIe 1poou.

23

1 PannonanbHbIe TpoOH U UX
CBOMCTBA

DopMynUpOBaTh
OCHOBHOE CBOMCTBO
pauroHaIbHOM APOOH U
MPUMEHATH €T0 IS

3,5,6,




2 CymMa u pa3HOCTh ApoOeit

Kontponbras padora Ne 1

3 IlpousBeneHue 1 YacTHOE IpoOei

10

Kontponbnas padora No 2

npeoOpa3zoBaHus ApoOCii.
BrmmonsaTs cliokeHue,
BEIYMTAHUE, YMHOXKCHUE
U JICJICHUE PaITiOHATBHBIX
Ipo0eid, a TakKe
BO3BEJICHHE POOU B
CTEIeHb. BRIMOIHATH
pasIuyYHbIC
npeoOpa3oBaHus
paIoHaIBHBIX
BBIPaXCHHMIA, JIOKA3bIBATh
TOXJECTBA. 3HATH
cBoiicTBa (pyHKIIMH E, rae
k #0, u yMeTb CTPOUTH €€
rpaduk. Mcnonp3oBarhb
KOMIIBIOTED JJIS
HCCIIeIOBAHUS
MOJIOKEHUs rpaduka B
KOOPAUHATHOMI
IJIOCKOCTH B
3aBHCHMOCTH OT K

KBagpar-
HbI€ KOPHH.

19

4 JlelicTBUTEIIbHBIC YUCIIA

5 Apudmernueckuii KBaipaTHBIHI
KOpEHb

6 CBoiicTBa apu()METHUECKOTO
KBaJIpaTHOT'O KOPHS

KontponbHas padora Ne 3

7 IlpuMeHeHne CBOMCTB
apu(MeTHUYECKOro KBaJpaTHOTO
KOpHS

KonTtponsHas padora Ne 4

IIpuBoauTE IpUMEPHI
palrOHANTBHBIX U
WpPaIMOHATBHBIX YHCEI.
Haxonuthb 3HaueHus
apuQMeTHIECKUX
KBaJpaTHBIX KOPHEH,
UCTIONB3YS PH
HEO0OXOJUMOCTH
KaJIbKYJISITOP.
Jloka3pIBaTh TEOPEMBI O
KOpHE W3 MPOU3BEICHUS U
IPOGH, TOXIECTBO &° = a
, IPUMEHSATD UX B
peoOpa3oBaHUsIX
BBIPAKECHUM.
OcB000XIATECS OT
UPPaIMOHATBHOCTH B
3HAMEHATEeIsIX

npobeit. BeiHocHUTh
MHOHTEJNb 32 3HAK
KOPHSI 1 BHOCHTh
MHOHTEINb MOJ 3HAK
KopHs. Micnonp30BaTh
KBaJpaTHbIE KOPHU JUIS
BBIPKEHUS TIEPEMEHHBIX
13 TEOMETPUYECKUX U
¢dusnyeckux GopmyiL.
Crtpouts rpadux
dyskmun y = Vau
WITIOCTPUPOBATH Ha

3,57




rpaduke e€ cBoiCTBa

KBaapar-
HBIE
YPaBHEHHUSI.

21

8 KBazpaTHOE ypaBHEHUE U €TI0
KOpHHU

10

Kontposbnas pabora Ne 5

9 JIpoOHbIE pallMOHATILHBIE
YpaBHEHUS .

Kontponbnas padora Ne 6

Pemars kBanpaTHbIe
ypaBHeHUs. HaxoauTs
Mo100POM KOPHHU
KBaJIPaTHOTO YPaBHEHUS,
HCTIONB3YSI TEOpEMY
Buera. UccnenoBatb
KBaJIpaTHBIC YpaBHCHUS
M0 TUCKPHUMHHAHTY U
koa¢umentam. Pemath
IpOOHBIC parnOHATEHEBIE
YpaBHEHUS, CBOJIS K
PEIICHUIO JIMHEHHBIX H
KBaJIPaTHBIX YPaBHEHHIA C
MOCIIEAYOITUM
WCKITIOYCHUEM
MOCTOPOHHUX KOPHEH.
Pemathb TekcToBBIC
3aJ]a4d, UCTIONB3YS
KBaJIpaTHBIC U JPOOHKIC
ypaBHEHUS

1,4,5

Hepa-
BEHCTBA.

20

10 YucnoBble HEpaBEHCTBA U UX
CBOMCTBa

KonTponbnas padorta Ne 7

11 HepaBenctBa ¢ ojHOM
NIEPEMEHHOMN U UX CUCTEMBI

10

KonTponbnas pabora Ne 8

DopMynMpoBaTh U
JIOKa3bIBaTh CBOMCTBA
YUCJIOBBIX HEPABEHCTB.
Ucnonp3oBathk annapar
HEPABEHCTB ISl OLUEHKU
MOTPENTHOCTH U TOUHOCTH
npubmmkeHus. Haxoauts
MIEPECCUCHUE U
00beUHEHNE MHOKECTB,
B YACTHOCTH YHUCIIOBBIX
NpoMexXyTKOB. Pemiats
JINHEHbIE HEPABEHCTRA.
Pewate cuctemMbl
JTUHEHHBIX HEPABEHCTB, B
TOM YHCJIE€ TAKUX,
KOTOPBIE 3alliCaHbI B
BUJI€ IBOMHBIX
HEPaBEHCTB.

3,57,

Crenenn ¢
HeJIbIM
nokasareJie
M.
J1eMeHThI
CTATHCTHKH.

11

12 CreneHsp ¢ meiapIM OKa3aTeiieEM U
€€ CBOICTBa

KonTponbnas padorta Ne 9

13 DneMeHTBI CTATUCTUKHU

[ToBTOpeHune

3HaTh omnpeaeneHue u
CBOIICTBA CTEIICHH C
[IETIBIM TTOKa3aTeNIeM.
[IpumeHsTH CBOMCTBA
CTEIEeHU C TIEJTBIM
MoKazaTelieM Mpu
BBITIOJTHCHUN
BBIYHUCJICHUHN U
peoOpazoBaHUM
BBIPAKCHUM.
Hcnonp3oBaTh 3anucCh

2,3,5




HToroBelit 3a4éT

HroroBast koHTpobHAs paboTa

YHCeN B CTaHAapTHOM
BUJE JIJISl BRIPAKEHUS U
COIIOCTaBJIEHUS pa3MEpOB
00BEKTOB, TUTEITHHOCTH
MIPOLIECCOB B
OKpYKaroIlieM MHpe.
[IpuBoIUTH pUMEPHI
pENpe3EeHTaTUBHON 1
Hepenpe3eHTaTUBHON
BbIOOpKH. 3BNEeKaTh
WHPOPMaLUIO U3 TabIHIl
YacTOT ¥ OPTaHU30BHIBATH
WH(OPMAIUIO B BUJIE
TaOJIHI] 9aCTOT, CTPOUTH
HWHTEPBAJIBHBIN Pl
Hcnonp3oBaTh HarnsgHOE
MpeJICTaBICHUE
CTaTUCTUYECKON
nH(GOPMAITUH B BUJIE
CTOJIOYATHIX M KPYTOBBIX
Jyarpamm, IOJIUTrOHOB,
THECTOTPaMM

3,6,7

9 kaacc (10

2 yaca)

KBagparuu-
Haf
pynxuus.

22

1 dyHKIMY 1 UX CBOMCTBA

5

2 KBagpaTHblil TpEXUiieH

KonTponbnas padora Ne 1

3 KBagpatuunas QyHKIUS 1 €€
rpaduk

4 Crenennas ¢ynkuus. Kopens n-it
CTETEeHU

KonTtponbHas paGora Ne 2

Brruucnsats 3HaYCHUS
(GyHKINH, 3aJaHHON
(dhopMyJI0i, a TaKKe
JIBYMS M TPEMS
¢dopmynamu. OnUCHIBaTh
cBoiicTBa QpyHKIMI Ha
OCHOBE UX Tpad)uIecKoro
MIPEICTABICHUS.
WnTepnpeTnpoBaTh
rpaduKu peasbHbIX
3aBUCUMOCTEH.
[Toka3siBaTh
CXEeMaTHYECKH
MOJIOXKEHUE Ha
KOOPJIUHATHOU
TUIOCKOCTH TParKOB
dynxkumit y = ax®, y =
ax*+n,y=a (x—m)’
Crpouts rpadux
dyHkImn Y = ax™+ bx+ ¢,
YMETh YKa3bIBaTh
KOOPAMHATHI BEPLIMHBI
mapaboJsl, e€ och
CUMMETPUH, HATIPaBJICHUE
BETBeH MapadoJIbL.
N3o6paxath
CXeMaTH4YeCKH rpaduk

3,56




¢byukaun y = X"

C YETHBIM U HEUETHBIM N.
IToHMAaTH CMBICI
3amnuced Buga 3 a, 4 auT.
1., TI€a — HEKOTOPOE
qucio. imeTs
MIPEACTABJICHHUE O
HaXO0XJIEHUU KOpHEH N-it
CTEIICHH C ITOMOIIBIO
KaJIbKYJISITOpa

YpaBHeHus
U
HepaBeHCTB
a ¢ OQHOM
nepeMeHHOI

16

5 YpaBHEeHUs C OJIHOW NMEPEMEHHOMN

Kontponbnas padora Ne 3

6 HepaBeHcTBa ¢ 0HOM NTEPEMEHHOM

KonTponbnas padora Ne 4

Pewate ypaBHEeHMS
TpeTheN U YETBEPTOMN
CTETNEHH ¢ TIOMOIIBIO
pa3ioXeHus Ha
MHOJKUTENN U BBEACHUS
BCIIOMOTaTEIIbHBIX
MEPEMEHHBIX, B
YaCTHOCTH pEIaTh
OUKBapaTHEIE
ypaBHeHus. Pemath
JIPpOOHBIE pallMOHATHHBIE
ypaBHEHUS, CBOJS UX K
LENBIM YPABHEHHAM C
MOCIEAYIOIIEN
IIPOBEPKOM KOpHEN.
Pewiate HepaBeHCTBa
BTOPOH CTEIIEHH,
WCTIONB3Ys Tpadraeckue
MIpEeJICTaBICHUS.
Hcnone3oBaTh METON
WHTEPBAJIOB JUIsl PEILICHUS
HECJIOKHBIX
paloHaIbHBIX
HEPABEHCTB

1,35,

YpaBHeHus
|
HEPABEHCTB
a ¢ AByms
nepeMeHHbI
MH.

17

7ypaBHeHI/I$I C ABYMs IICPCMCHHBIMU
1 UX CUCTEMbI

12

8HepaBeHcTBa ¢ IByMs
NEPEMEHHBIMU U UX CUCTCMbI

KonTponbnas pabora Ne 5

Crpouts rpaduxu
YpaBHEHHUH C ABYMSI
NEpEMEHHBIMU B
MPOCTEHINX CITyYasiX,
KoTJa rpad KoM
SBJISIETCS TIpsIMast,
napabona, runepooia,
OKPY>KHOCTb.
Hcnonb30BaTh ux A
rpauIeCcKOro perieHus
CHCTEM ypaBHEHUI C
JIBYMSI TIEPEMEHHBIMHU.
Pemats criocobom
MOJICTAHOBKH CHUCTEMBI
JIBYX YPaBHEHUH C ABYMSI
NEePEMEHHBIMH, B

2,56




KOTOPBIX OJHO YpPaBHECHUE
MepBOM CTEMEHH, a
JIpyroe — BTOPOU
creneHu. Pemats
TEKCTOBBIE 3aJ]auH,
HCIOJIB3Ysl B KAUeCTBE
anreOpanvIecKo MOICITH
CHUCTEMY YpaBHEHUU
BTOPOU CTENEHU C IBYMS
MepEeMEHHBIMU; PeIIaTh
COCTaB JICHHYIO CCTEMY,
WHTEPIPETUPOBATh
pe3yabTaT

Apupmerny
ecKkasi M
reomeTpuye
ckast
NPOrpeccum.

15

9Apudmerndeckas nporpeccus

KonTponbnas padota Ne 6

10I"eomeTpurueckas nmporpeccust

KonTponbnas padorta Ne 7

[IpuMeHATs MHIEKCHBIE
0003HaYeHHUS TS YWICHOB
MOCJIEIOBATENBHOCTEN.
[IpuBoIUTH pUMEPHI
3aJJaHus
MOCJIEI0BAaTENbHOCTEN
(dhopMyJI0#i N-TO WieHa U
PEKYppEHTHOI
(dopmymoii. BEIBOTUTH
(dopMyIbl N-TO YiIeHa
apudmeTnIecKon
MIPOTPECCUH U
FEOMETPUYECKOI
MPOTPECCUH, CyMMBI
IIEPBBIX N WICHOB
apuQMeTHIecKor u
r€OMETPUYECKON
IIPOTPECCU, PEIIATh
3a]1a4d C
WCIIOJIb30BaHUEM 3THX
¢dopmy. Jloka3biBaTh
XapaKTepUCTUIECKOE
CBOICTBO
apuMeTHnIecKor u
reOMETPUYECKON
nporpeccuil. Pemate
3aJ]a4d Ha CIIOKHBIS
MPOLIEHTHI, UCIIOJIb3Ys
pu HeOOXOJUMOCTH
KaJIBKYJISATOPD

2,57




J1eMEeHThI
KOMOMHATOP
HKH 1
TeopuM
BEpOST-
HOCTeI.

13

11 DneMeHTHl KOMOMHATOPUKH

12 T'eomeTpuueckasi BEpOSITHOCTb.

13 HavasibHbIE CBEICHUS U3 TEOPUH
BepoATHOCTEH. VcnibITanus
bepuynu.

14 Cny4aiiHasi BeIMUYMHA.

KonTponbnas pabora Ne 8

BrimoauTs epedop
BCEX BO3MOXKHBIX
BapHaHTOB JJIs Iepecuéra
00BEKTOB 1 KOMOMHAIINH.
IIpumenaTs npaBUIIO
KOMOMHATOPHOTO
YMHOXEHHUSL.
Pacno3naBatsk 3aaun Ha
BBIYUCIJICHHUE YHCIIA
MePECTaHOBOK,
pa3MelIeHU, COUETaHUN
U IPUMEHSATh
COOTBETCTBYIOLIHE
¢dopmynbl. BeraucnaTs
YacTOTYy CILy4ailHOrO
coObITHs. OLICHUBATD
BEPOSITHOCTh CIy4alHOTO
COOBITHS C IOMOUIBIO
YacTOTbI, YCTAHOBJICHHOM
OTIBITHBIM
MyTEM.3HaKOMUTKCS C
3aKOHOM OOITBIIIHIX YHACET
( B popme beprym).
Haxonute BepoATHOCTD
CITy4aifHOTO COOBITHS Ha
OCHOBE KJIaCCHYECKOT0
OTIpeIeIICHUS
BepOSITHOCTH. IIpuBOIMTH
MIpUMEpPHI JOCTOBEPHBIX U
HEBO3MOJXXHBIX

coObITHil. PemaTe3agauu
HaHaX0XJIEHHUEBEPOSTHOC
TeHBOIBITAX, IPEACTaBUM
BIXKaK
BBIOOPTOYEKU3MHOTOYTOJT
BbHUKA,KpPYyTa,0TPe3KamIN]
YTHOKPYHOCTH,YHCIIOBO
TONPOMEXYTKa;Ha
HaX0XJIEeHNE
BEPOSITHOCTEH3IIEeMEHTapH
BIX COOBITHH B CEpUU
ucnbITaHUubepHyIuH, Ha
HaXO0KAEHUE
BEPOSITHOCTHOIIPENEIEHH
orouducia
YCTIIEXOBBCEPUUUCTIBITAHI
libepHyIUIN; HABBIYUCIICHU
eMaTeMaTHYECKOT00KHIa
HUS U TUCTIEPCUU
JIUCKPETHOM
CIy4ailHOMBEIUYUHBI 11O
3aJaHHOMY

2,57,




pacrpeeneHuo, B
TOMYHCIIE 33]1ad,
CBSI3aHHBIX CO

CTpaxoBaHHUEM
WIIOTEPESIMHU.

Yucaa n 18 Pa3BuBarhb 3,6,7

BbIYMCJIE- npeacTaBJIeHus O

HUA. quciaax: oT

JeiicTBuTeN MHOXECTBaHATYPaTbHBIX

bHbIE YHCJIA.
IloBTOpEHUE

YHCEJIIOMHOXKECTBAICHCT
BUTENbHBIXUKCE. O3HAKO
MHUTBCS C BOBMOXXHOCTBIO
MIPEACTABICHUS ICHCTBHUTE
JIBHOT'O YMCIIa KaK
OCCKOHETHOI
JIECSITHIHOWIPOOH,
NPUMEHATH JCCITUIHBIC
MPHOIKEHUAPAITNOHATH
HBIXUMPPAITUOHATEHBIX YU
cen.M3o0paxarbaeiicTBu
TEIbHBICUNCIIATOYKAMHUKO
OpJIMHATHOMIPSIMON. 3an
HCBHIBATh,CPABHUBATHYI
OpSII0YUBATHICHCTBUTET
bHBICUHCIIA. BLINOJIHATS,
couerasi yCTHbIE U
MMHUCHbMEHHBIC
npuéMbL,apupMeTHIECK
He 1elicTBUA C
paloHATbHBIMA
YUCIAMU;HAXOAHTH
3HAYCHUS CTENICHEH C
LIETTBIMHU ITOKA3aTEIIIMHU
MKOpHEH; BLIYMCAATH3HA
YEHUSINCIOBBIXBBIPAKEH
uii.Ionxyunrts
NnpecTaBJIeHHE O
3HAYMMOCTHUICHCTBUTEh
HBIXUYUCEIBIPAKTUIECKOU
JIeSITEIbHOCTHUYEIIOBEKA. A
HAJIN3UPOBATH U eJaTh
BBIBOJBI O
TOYHOCTHITPUOIKEHUS T
eHCTBUTEIBLHOTOUUCIATIPP
emenun3anad. OKpyriasT
bJICHCTBUTENBHBIC YHCIIA,
BBINOJTHATHIPUKUAKYPE
3yJbTaTaBbIUMCICHUN, 011e




HKY3HAaYCHUHBbIONpPATH,
NPUMEHSITh, OLIeHUBATH
CIoco0bI
CpaBHEHUSYHCEI, BEIYUCIIE
HU,TpeoOpa3oBaHUIBEIP
AXKEHUH, pelIeHUsTypaBHEH
nii.OcynecTBIsATHCAMO
KOHTPOJIbBBIIOTHICMBIX
JIEUCTBUMHCAMOIIPOBEPKY
pe3yapTaTa BHIYUCICHUH,
npeoOpa3oBaHuid,IOCTPOE
Huil.PemaTb3agauuns
peaJbLHONKU3HH,
NPUMEHSATh
MaTeMaTHYeCKUe3HaAHSIT
JApeleHUA3aAauu3pyTH
xmnpeaMeToB.PemaTbrexe
TOBbI€3aJa4M1,CPaBHUBAT
b,BBIOHPATHCIOCOOBIPE

mIeHus3aga49u.
HroroBas koHTpobHAs paboTa

COI''TACOBAHO COT'JTIACOBAHO
[Iporokoi 3aceqaHusi METOAUYECKOTO OOBEINHEHUS 3amectuTenb qupekTopa no Y BP
yduTeNnel MaTeMaTHKU, HTHPOPMATHKH, MAQOY MO /lunckoii paiioH
¢u3nkuMAOY MO [unckoii paiton COL Ne30 COIL Ne30umenu H.A. [Tpumaka
nmenn H.A. IIpumaka /Jlermna N.H./
ot «29» aBrycra 2023roga Ne 1

PyxoBonutens MO «29» aBrycra 2023r.

[Topauenko JIJL./
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