MyHuuunajibHoe 001eo0pa3oBaTeibHOE YUpeKIeHue
«I'epacumMoBcKas cpeaHss 001e00pa3oBaTeIbHAs HIKOIA»
Banyiickoro paiiona Besaropoackoii odaacTm»

Pabouas nporpamma
1o y4eOHOMY npeaMeTy
«MareMaTuKa»

( 7-9 kaacenl)

CocraBureisn: JloreBunenko T.I1.
YYHMTeJIb MATEeMATHKH

BbICIIEl KBAJIN(PUKAMOHHOM
KaTeropuu

2023 roxa



HJIaHI/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera

W3yueHne MaTeMaTUKy Ha YpOBHE OCHOBHOTO OOIIIEro 00pa3oBaHMs HAIIPABICHO Ha JIOCTH)KECHUE
OGy‘-IElIOH_[I/IMI/ICH JIMYHOCTHBIX, MCTAITPCAMCETHLIX U IPCAMCTHBIX O6pa30BaTe.TIBHLIX PE3YyIbTAaTOB
OCBOEHHUS Y4€OHOT0 MpeaMETa.

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yJdbTaThbl OCBOCHH ITPOrpaMMbl IO MAaTEMATUKE XapaKTCPU3YHOTC:

1) NMaTPUOTHYECKOE BOCIMTAHME:

MPOSBJICHUEM HHTEPECA K MPOUUIOMY U HACTOSIIIIEMY POCCHUIICKOM MaTEMATHKHU, [IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHUSAM POCCHICKHX MAaTEMATUKOB U POCCUMCKON MAaTEMATUYECKOW IKOJIbI, K
WCIIOJIb30BAHUIO ITUX JOCTHXKCHHUH B IPYrUX HayKaxX U MPUKIAIHBIX chepax;

2) rpas;aaHcKoe M 1yX0BHO-HPABCTBEHHOE BOCIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00S3aHHOCTEH rpak/laHWHA U PEATM3alliU €ro MpaB, MPEJCTaBICHUEM O
MaTeMaTHYEeCKIX OCHOBAX ()YHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBJICHUH, IPOTIEAYP
TPpaKJIaHCKOTO 001IecTBa (HapuMep, BEIOOPHI, OTIPOCHI),FOTOBHOCTHIO K 00CYKICHUIO ATHYECKUX
po0JIeM, CBSI3aHHBIX C MMPAKTUYECKUM TPUMEHEHUEM JOCTIKCHHUN HAYKH, OCOBHAHHEM BaKHOCTH
MOPATBHO-ITUIECCKUX MPUHIIUIIOB B ICITEILHOCTH YUEHOTO;

3) TpynoBoe BocnuTaHue:

YCTaHOBKO} Ha aKTMBHOE yJaCTHe B PEIIEHHMH IPAKTHIECKHX 3a/1a4 MaTeMaTHIECKOH
HATPaBJIEHHOCTH, OCO3HAHHEM BaKHOCTH MAaTeMAaTHUECKOr00Opa30BaHMs Ha MPOTSUKEHHH BCeil KHU3HU
JUTA yCTIENTHO# TPO(eCCHOHATBHOH IeATeNEHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHH I, 0CO3HAHHBIM
BEIGOPOM H IIOCTPOEHHEM HHIMBUIYalbHONW TPAeKTOPHHM OOpa3OBAHHUS H KM3HEHHEIX IJIAHOBC
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPeOHOCTE

4) scTeTHYEcKOE BOCIUTAHME:
CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIIPUATHIOMATEMAaTUIECKHX 00BEKTOB, 3a/1a4,
pelLIeHHH, PacCYKACHUH, YMEHUIO BUETh MaTEMaTHUECKUE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'O IIO3HAHMUA:

OpHeHTaHHeﬁ B ACATCIBHOCTH HA COBPEMECHHYIO CUCTEMY HAYYHBIX HpeHCTaBHCHHﬁO6 OCHOBHBIX
3daKOHOMCPHOCTAX pa3BUTHA YCJIOBCKA, IIPUPOABLI U O6I_HGCTBa, IMOHMMaHUEM MaTeMaTHYeCKOM HAYyKH KaK
C(l)epLI YEJI0BEUCCKOM JACATCIIBHOCTH, 3TAIIOB eé Pa3BUTHUA U BHAYUMOCTHU JIS Pa3BUTUS HUBUJIX3AlNH,
OBJIAJICHUEM SI3bIKOM MaTeMaTUKH M MaTeMaTH4YeCKOMU KyanypOﬁ KakK CpCACTBOM IIO3HAHUA MHPaA,
OBJIaACHUECM HpOCTCﬁMHMH HaBBIKAMU MCCIIEI0OBATEILCKOM JACATCIIBHOCTH,

6)¢pusuueckoe BocnuTanue, ¢GoOpMHpPOBaHHE KYJbTYPbI 3/I0POBbS H JMOIMOHAJbHHOIO
Os1aromosy4usi:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHNSI B UHTEPECAX CBOETO 3/10POBbsI, BEACHUS 3I0POBOTO
oOpa3a *Hu3HH (3I0pOBOE NMUTaHKE, COANTAaHCUPOBAHHBIN PEKUM 3aHATUH U OTAbIXA, pEryspHas
¢bu3nyeckas akTUBHOCTh), C(HOPMUPOBAHHOCTHIO HaBbIKape(dIeKCHr, IPU3HaHUEM CBOETO IpaBa Ha
OLIMOKY M TAKOTO K€ MpaBa JIPyroro 4eloBeKa;

7)3K0J10THYECKOEe BOCTINTAHUE:

OpHUCHTAIlMCH HAa TPUMEHCHHE MAaTeMaTUYCCKUX 3HAaHUHM Ui peIIeHUs 3ajadB 00JacTu
COXPAaHHOCTH OKPYKAIOIICH Cpe/ibl, TNIAHMPOBAHMUS TIOCTYIIKOB M OIIGHKU UX BO3MOJKHBIX ITOCIICCTBUIN
JUTSL OKpYIKArOIEeH Cpeibl, 0CO3HAHUEM TJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEeM | IyTel 1X
peleHus;



8) aJanrtanusa K UISMCHAKIUMCH YCJI0BUAM COIII/I&JILHOﬁ H l'[pHp()}IHOﬁ Ccpeabl:
TOTOBHOCTBIO K HCfICTBHSIM B YCJIOBUAX HGOHpGHGHéHHOCTI/I, MOBBIIICHUIO YPOBHA CcBOCH
KOMIICTCHTHOCTH 4Y€PC3 MMPAKTHICCKYIO ACATCIbHOCTb, B TOM YHUCJIC YMCHUC YUUTBHCA Y APYTUX
JIIOI[Gﬁ, HpI’IO6pCTaTB B COBMECTHOM JACATCIIBHOCTHU HOBBIC 3HAHHWA, HABBIKKM M KOMIICTCHIIMHN HU3 OIIbITAa

JPYTHX;

HE00X0IMMOCTHIO B (POPMHUPOBAHNY HOBBIX 3HAHUH, B TOM YHCIe (OPMYyIHPOBATH HJIEH, TOHATHS,
THIOTE3bI 00 00BEKTaX U SIBICHUSIX, B TOM YHCIIE paHee HE U3BECTHBIX, 0CO3HABATH JIC(UIIHTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCIIPUHIMATh CTPECCOBYIO CHTYAIHIO KaK
BBI30B, TPEOYIOIINI KOHTPMEp, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUSU AeUCTBUS, (POPMYIUPOBAThH
1 OLIEHUBATh PUCKH U TOCIEACTBUSA, GOPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTte 0cBOGHHS MPOrpaMMBI 110 MaTeMaTHKE Ha YPOBHE OCHOBHOTO 001I1eT000pa30BaHus Y
oOyuatouierocs OyayT copMHUpPOBaHbl METANIPEAMETHBIE PE3YJbTaThl, XapaKTEPU3YIOIIHECS
OBJIAICHUEM YHUBCPCAJIBHBIMHU IMO3HABATCIIbHBIMU HeﬁCTBHﬂMH, YHUBCPCAIIbHBIMHU
KOMMYHHUKATHBHBIMUA ﬂeﬁCTBHHMH 1 YHUBEPCAJIbHBIMU PETYIATHBHBIMHA }IeﬁCTBHﬂMH.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIE y4eOHbIe JeiCTBHS

ba3zoBble JJornueckne aeicTBUA:

BBISBJISITh I XapaKTEPU30BaTh CYIIIECTBEHHBIE TPU3HAKK MAaTEMAaTHYECKUX 0OBEKTOB, MIOHSTHA,
OTHOIIIEHUH MEXTy TOHATHIMH, (OPMYJIUPOBATH ONIPECIICHUsI TIOHATHI, yCTaHABIWBATh
CYIIECTBEHHBIM TPHU3HAK KJIACCU(PUKAIUKA, OCHOBAHMS JUIsl 000OIIEHNS U CPABHEHHUS, KPUTEPUH
MIPOBOIUMOTO aHATIN3a;BOCIIPUHUMATH, (DOPMYITMPOBATH M MPEOOPa30BBIBAThH CYXKICHUSI:
YTBEPAHUTEIIbHBIC.

" OTPULATCIbHBIC, CAMHUYHBIC, YaCTHBIC U 06mne, YCJIOBHEIC;

BBISIBIISITh MaTEeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUHsB (dakTax,
JTAHHBIX, HAONIONEHUSIX U YTBEPXKACHUAX, Npe/iaraTb KPUTEPUUIUIA BbISIBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;

AC€IaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHEBIX U I/IHIIYKTI/IBHnyMOSaKJ'II-O‘IeHI/Iﬁ,
WO?)&KJHOHGHPIFI 110 aHaJIOTHUH,

pa3buparh JI0Ka3aTeabCTBA MAaTEeMATUUYECKUX YTBEPKJAEHUH  (IpSAMbIE ¥ OT MPOTHUBHOTO),
MIPOBOJHUTH CAMOCTOSATEIHLHO HECIOKHbBIE JOKA3aTeIbCTBA MAaTEMAaTHUECKUX (PaKTOB, BBICTPAUBATh
apryMeHTaluI0, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh cI0CO0 pelieHust yueOHoi 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS, BEIOUPATh
HauboJee MOAXOAAIUI C YUETOM CaMOCTOSITETTFHO BBIJCNIEHHBIX KPUTEPUEB).

ba3zoBble uccienoBaTebCKRe 1eiiCTBUSA.

MCII0JIb30BaTh BOMPOCHI KaK MUCCIEA0BATEILCKUN HHCTPYMEHT MO3HAHUs, (OPMYIHUPOBATH BOTIPOCHI,
¢bukcHpymoIre TpoTUBOPEUHE, MPOOIeMy, CAMOCTOATEIHHO YCTaHABIUBATH UCKOMOE U IaHHOE,
(dhopMHUpOBaTh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3HUIINIO, MHEHHE;

MIPOBOJIUTH 10 CAMOCTOSITEIIHHO COCTABIICHHOMY IJIAHY HECJIOKHBIN IKCIIEPUMEHT, HEOOIbIIIOEe
UCCIIEIOBAHKE M0 YCTaHOBIICHHIO 0COOCHHOCTEH MareMaTu4eCcKOro 00beKTa,3aBUCUMOCTE 00BEKTOB
MeXITy CO00H;



CaMOCTOSATEIILHO (HOPMYITHPOBATH 000OIICHHUS U BHIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HaGJ’IIOI[eHPUI, HCcCiICa10BaHuA, OLICHUBATh I[OCTOBepHOCTb HOHy‘IeHHbIX pe3y.HbTaTOB, BBIBOJIOB U
0000I1IeHHI;

IMPOTrHO3UPOBATH BO3SMOXKXHOC PA3BUTHUC MPOLCCCA, 4 TAKIKC BbIAIBUI'aTh IIPCAIIOJIOKCHUA O €0
Pa3BUTHUH B HOBBIX YCJIOBHIX.

Pa6ora ¢ nundgopmanmeii:
BBISABJIATDH HECOOCTAaTOYHOCTDH n M30BITOYHOCTD HHq)OpMaHHH, JaHHBIX,
H606XOIII/IMI)IX IJI pCIICHUA 3a]a4u,

BBIOMPATH, AHAJIM3UPOBATh, CUCTEMAaTU3UPOBATH 51 WHTEPIPETUPOBATh
MH(}OpPMaLIHIO pa3IMYHbIX BUJOB U (POPM MpeacTaBICHUS;

BbIOMpaTh (OpMY MpeACTaBICHUS HHPOPMALIMU U WIUTIOCTPUPOBATH pelllaeMble3a/laul CXeMaMH,
ayarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMY;

OLICHMBATh HAAEKHOCTh MHPOPMAIMK N0 KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEMIIIN
c(OpMYyIUPOBAHHBIM CaMOCTOSITENIBHO.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIC y4eOHbIE ACHCTBHSA:

BOCIIPpUHUMATh U (bOpMy.]'II/IpOBaTI) CYXXACHHUA B COOTBCTCTBHHU C YCIIOBUAMHU U LETIAMUA O6HICHI/I$[,
SICHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOIO TOYKY 3PCHHA B YCTHBIXH IIMCBbMCHHLBIX TCKCTAX, 1aBaTh
MOACHCHUA 110 X0y pCIICHUSA 3aJa4i, KOMMCHTHPOBATH

MOJIy4YEHHBIN pe3ysbTar;

B X0Ji¢ OOCYXXJICHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOU TeMbI, TPOOJIEMBI, peIIacMou
3aJ]auM, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA TIOUCK PEIICHHUS, COTTOCTABIISATh CBOM CYXKICHUS C
CYXIICHUSIMH IPYTUX YYaCTHHKOB JTHAJIOTa, 0OHAPY)KUBATh Pa3IMUUe U CXOJICTBO MO3HIINH, B
KOPPEKTHOH opme (HopMYyITHpOBaTh Pa3HOTIIACHS], CBOH BO3PAKEHIS,

MIPEJICTaBIATh Pe3yJIbTaThl PEHICHUS 331a4H, SKCIIEPUMEHTA, UCCIIEI0BaHUs, IIPOEKTA,
CaMOCTOSITENILHO BBIOUPATh (pOpMAT BBICTYIUICHHUS C YUETOM 334 IPE3eHTALUU U 0COOCHHOCTEH
ayJUTOpUH;

IIOHUMATDB U UCIIOJIB30BATh IIPEUMYILICCTBA KOMaH,HHOﬁ u I/IHI[I/IBI/I,Z[yaJ'IBHOI‘/’1 pa6OTBIHpI/I pPE€IICHUU
y‘le6HHX MaTCMaTHYCCKUX 3aJ1a4,

MIPUHUMATD 11€JIb COBMECTHOM JIEATENIbHOCTH, IIJIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThI,
pacnpenensats BUIbl paboT, TOroBapuBaThcs, 00CYKIaTh MPOIIECCH Pe3yNbTaT paboThl, 06001aTh
MHEHUS HECKOJIbKUX JIFO/ICH;

y4acTBOBATh B IPYNIOBLIX (hopMax paboThl (00CYXIeHHsI, 0OMEH MHEHUSIMH, MO3TOBbIE LITYPMBI U
Jpyrue), BBIIOIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOMJICHCTBUSA C APYTUMU YJICHAMU
KOMaH/1bl, OLIEHUBATh Ka4YeCTBO CBOET0 BKJIaJia B OOIIMN MPOAYKT 1O KPUTEPHUSIM,
c(OpMYINPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBHUSI.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIC JeHCTBUSA

Camoopranmn3anus:

CaMOCTOSITENILHO COCTABJISATH IJIaH, aJITOPUTM PEIICHUS 3a7auu (MU €ro 4acTh), BBIOUPATh CIIOCO0
pElIeHUs ¢ y4ETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BapUaHTHI PELIEHUN ¢ yu€TOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIB:



BIIQJIETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJISI IPOIIECcca U Pe3yibTaTa PEeIIeHuUs
MaTeMaTUYECKOM 3aJauH;

MPEIBUAECTh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PELIEHUH 33J]a4l, BHOCUTh KOPPEKTHUBHI B
JEeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAMICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJbTaTa ACATEIHHOCTH MTOCTABJICHHOW LIEIH U YCIOBHIM, OOBSICHATH
MPUYMHBI TOCTHKCHUS WIN HEOCTH)KECHUS 1IENIN, HAaXOAUTh OIITUOKY, aBaTh OL[CHKY
pUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI [0 MaTeMaTHUKE TIPEICTABICHBI TI0 TOaM O0yUYeHUs
B CJICIYIONIUX pa3jeax mporpamMmmel : «Amnredpay, «['eometpusi», «BepoATHOCTh U CTATUCTUKAY

Anrebpa 7 kiacc

Ymucna v BBIYUCICHUS
BbInosiHATh, coueTast yCTHbIE U MUCbMEHHBIE MPUEMBI, apU(PMETHUUECKHE NEHCTBUS C PallMOHAIBLHBIMU
YHCIIaMU.
Haxonuth 3HayeHMs] YHCIOBBIX BBIPAKEHUH, NPUMEHATH pPa3HOOOpa3HblE CHOCOOBI M MPUEMBI
BBIYMCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHUI, COIepKalIUX OOBIKHOBEHHBIE U IECSITUUHBIE TPOOH.
[lepexonuTe OoT oAHOM (GOPMBI 3amKMcH YHCEN K Apyroil (mpeoOpa3oBbIBaTh ACCATUYHYIO JApoOb B
OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTHB OECKOHEUYHYIO JICCATHUHYIO IPOOB).
CpaBHUBaTh U YINOPSA0YMBATh palMOHANbHBIE 4YHcha. OKpyrisTh
qucha.
BbINONHATE NPUKUIKY U OLIEHKY pe3yJibTaTa BHIYMCIEHUH, OLIEHKY 3HAUEHUN YHCIIOBBIX BBIPAKEHUIL.
BoInosHATE JeMCTBUSI CO CTETIEHSIMHU C HATYPaJbHBIMH ITOKa3aTEIsIMU.
[IpuMeHSTh NpU3HAKY IETUMOCTH, Pa3JI0KEHUE HAa MHOKHUTEIU HAaTypaIbHBIX YHCEL.
Pemarp  mpakTUKO-OPMEHTHPOBAHHBIE  3aJauM,  CBS3aHHbIE C  OTHOIIEHHMEM  BEJIHYUH,
MPOMOPLUOHAIBHOCTBIO BEJIWYUH, MPOLEHTAMH, WHTEPIPETHUPOBATh PE3yJIbTaThl pEIIEHUs 3agad C
y4€TOM OTpaHUYECHHM, CBSI3aHHBIX CO CBOMCTBAMHU pacCcCMaTpUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpaskeHUst
Hcnonb3oBath  anredpanveckyro TEPMUHOJIOTUIO WU CUMBOJMKY, [PUMEHATh €€ B MpoIecce
OCBOEHHS Y4eOHOT0 MaTepHara.
Haxonuth 3nHaueHns OyKBEHHBIX BBIPAXKEHHM MPH 33JaHHBIX 3HAYCHUSIX [TEPEMEHHBIX.
BrinonHsaTe npeoOpa3oBaHus LENOT0 BHIPAKEHUS B MHOTOUICH IPUBEIECHUEM IMOJ0OHBIX ClIaraeMbIX,
PacKpbITHEM CKOOOK.
BbINONHATE yMHOXKEHHE OJIHOWIEHA HAa MHOTOYWIEH M MHOIO4YlIeHa Ha MHOTOWIEH, HPHUMEHSITh
(dbopMyIbl KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.
OcyiecTBIATh pa3aoKeHWEe MHOTOUJICHOB Ha MHOKUTENH C MOMOIIbIO BHIHECEHUS 32 CKOOKH 00IIero
MHO>KHTEJIS, TPYIIHPOBKH CllaraéMbIX, TPUMEHEHUs (POPMYIT COKpAIIEHHOTO YMHOXKEHHS.
[IpumensaTh TpeoOpa3oBaHUs MHOTOWICHOB ISl  PEHICHHsS  Pa3IMYHBIX 3a/la4 U3 MaTeMaTUKU,
CMEXHBIX ITPEIMETOB, U3 PEATbHON IIPAKTHKH.
Hcnonp3oBaTh  CBOHCTBA  CTEMEHEH C  HATypalbHBIMM  IOKa3aTeNsIMHU JJIs IpeoOpa3oBaHUs
BBIPaXKCHUI.

YpaBHeHNs U HEPAaBeHCTBA
Pemrate nuHEHHBIE YpaBHEHUs C OJHOW IEPEMEHHON, NPUMEHsAS MpPaBWIIA IEpexoJa OT HCXOIHOIO
YPaBHEHUS K paBHOCHIBHOMY eMy. IIpoBepsATSh, ABIIE€TCA JIM YUCIIO KOPHEM YPAaBHEHUS.
[TpumensTh rpaduyeckre METOIbl IPU PELICHUH JTMHEWHBIX YPaBHEHUI U UX CUCTEM.
[lonbupats mnpuMepbl Map 4YHCEN, SBISIONUXCS pEIIeHUeM JUHEWHOro ypaBHEHUS C JABYMS
[IEPEMEHHBIMU.
CtpouTh B KOOPAMHATHOM TMJIOCKOCTH TpauK JMHEHHOTO YypaBHEHHMS C JABYMsI I€PEMEHHBIMHU,
MOJIb3YACh TpaMKOM, IPUBOAUTH PUMEPHI PELICHUsT YPABHEHUSI.



Pemate cuctembl IBYX TMHEHHBIX YpaBHEHUH € IByMs IEPEMEHHBIMHU, B TOM YHCIIETpaQUIecKH.
CocTaBisTh U pemarh JUHEHHOE YPaBHEHUE UM CUCTEMY JIMHEHHBIX YPaBHEHUH 10 YCIOBMIO 3a/1a4H,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M IIOJIy4ECHHBIN PE3yNbTar.

DyHKUUH
N300paxaTh Ha KOOPAMHATHOW MPSIMON TOYKM, COOTBETCTBYIOLIME 33aJaHHBIM KOOpAWHATAM, JIy4H,
OTpE3KH, HHTEpBajbl, 3alHUCHIBATh YHCIIOBBIE IPOMEKYTKH Ha areOpanuyeckoM si3bIKe.
OtmeuaTs B KOOPAMHATHOW MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpPAMHATAaM, CTPOUTh I'pauKU JIUHEHHBIX
¢bynkuuit. Ctpouts rpaduk GyHKIUT Y = |x|.
OnuceiBaTh ¢ MOMOIIBIO (PYHKIUN H3BECTHBIE 3aBUCUMOCTH MEXIY BEIMUYMHAMU: CKOPOCTb, BpeMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIMU 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rTpaduueckuii crmoco® TpPeACTaBICHUS ¢ aHaiuu3a uWHGOpPMAIUU, U3BJIEKaTh U
WHTEPIPETUPOBATh MHPOPMALIUIO U3 TPAPUKOB PEATLHBIX MPOIIECCOB U 3aBUCUMOCTEH.

Auredpa 8 kiace.

Yuciia 1 BbIYMCTICHUS
Hcnonp30BaTh HayanbHBIE MPEACTABICHUS O MHOYKECTBE JEHCTBHUTENBHBIX YHUCEN I CpPaBHEHUS,
OKpPYTJICHUS ¥ BBIUMCIICHUH, N300pakaTh JEHCTBUTEIbHBIE YUCIIa TOUKAMU Ha KOOPAUHATHOM MPAMOA.
[IpumeHsTh NOHSTHE apU(METHUYECKOTO KBAJAPAaTHOTO KOPHS, HAXOJUTh KBAJIPATHBIE KOPHU, UCIIOJIB3YS
IpyH  HEOOXOJAWMOCTH  KalbKYyJSTOp, BBINOJHATH MpeoOpa3oBaHUsl BBIPAKEHUN, COJEpKalINX
KBaJpaTHbIE KOPHU, UCIOJIb3Yysl CBOMCTBA KOPHEM.
Hcnonb3oBath 3anmucu OOJBIIMX U MaJbIX YUCEN C TOMOIIbIO AECATUYHBIX poOell U creneHeil uucia

10.

Anredpanyeckue BbIpasKeHUsl
[IpuMeHsATh TOHATHE CTENEHU C LEeJIbIM II0Ka3aTeleM, BBINOJHITH MpeoOpa3oBaHUs BBIPAKECHUH,
COJIEp’KalIUX CTETNEHH C LEJbIM MOKa3aTeJIeM.
BoinmonuaTe TOKJICCTBEHHbBIE npeoOpa3oBaHus paroHaIbHBIX BBIPAKCHUN
Ha OCHOBE MPaBUJI JIEHCTBUIN HaJl MHOTOUJICHAMH U alreOpandecKuMH IpoOsSMHu.

PacknaapiBaTh KBaJIpaTHBIN TPEXWIEH HA MHOXKHUTEIH.

[IpumensaTs npeobpazoBaHuUs BBIDOKEHUN 11 pelIeHUs pa3iMuYHBIX  3a7a4 u3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHNsI U HEPABEHCTBA
Pemarp nuHeiiHble, KBaJpaTHbIE ypaBHEHHS M palMOHAIbHbIE YPAaBHEHHUS, CBOJAILIMECS K HUM,
CUCTEMBI JBYX YPaBHEHHH C IBYMsI IEPEMEHHBIMH.
[IpoBoauTh MpocTeiue uccaea0BaHrs YPaBHEHUN U CUCTEM YPAaBHEHUI, B TOM YHCIIE C IPUMEHEHUEM
rpaduyeckux NpeacTaBieHU (YCTaHABIMBAaTh, HMEET JM YpaBHEHHE WJIM CHCTEMa YpaBHEHHI
pEIIeHHUs, €CIIU UMEET, TO CKOJIbKO, U TIpoyee).
[lepexonuTes OT ciOBeCHOW QOPMYIHPOBKM 3amaud K e€ anreOpanyeckod MOJEeNU C MOMOUIbIO
COCTaBIICHUS ypaBHEHHS WJIM CHUCTEMbl ypaBHEHUH, WHTEPHPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 33J]auM MOJyYEHHBIN pe3ybTar.
[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMSI, OLIEHKH, pelIaTh IMHEWHbBIE HEPABEHCTBA C
OJIHOM TEPEeMEHHONW W HX CHUCTEMBI, JaBaTh TpadUUYECKyI0 WJUTIOCTPAIMI0 MHOKECTBA PEIICHUN
HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH
[lonuMaTh ¥ WCHONB30BaTh (PYHKIMOHAIBHBIE TOHATUS U S3bIK (T€PMHUHBI, CHUMBOJIHMYECKHE
0003HaueHMsI), ONMpENeNATh 3HAaYeHHE (YHKIMM MO 3HAYEHHUIO apryMeHTa, OIpeNesiTh CBOMCTBa
¢byHKIuYU Mo e€ rpaduky.
Ctpoutsb rpaduku 37eMeHTapHbIX GYHKIUN BUAA:

# 2

y=,y=x? y=x°,y= x, y = |x|, onucsBaTh cBOiicTBa UMCIOBOIl (yHKIUHU



X

o e€ rpaduky.

Auaredpa 9 kaacc.

Yuciia 1 BbIYUCTICHUSA
CpaBHUBaTh U YIOPSAJOUYMBATH PAlMOHAIIbHBIE U UPPALIMOHAIBHbIE YUCIIA.

Bemonsate apudmMeTrnuecKkue IecTBUS C pallMOHATBHBIMU YHCIIaMHU, COYETasi YCTHBIC W IHCHMEHHBIE
IIPUEMBI, BBIIOJIHATH BIYMCIICHNS C UPPALMOHAIBHBIMY YHCIAMU.

HaxonuTe 3HaYeHUs CTENEHEH C LENbIMU ITOKa3aTelssMU M KOPHEW, BBIYMCIIATH 3HAYEHUS YUCIIOBBIX
BBIPAKCHUI.

OKpyriaTh J1eHCTBUTENbHBIE YNCIA, BHITOJHATH MPUKUAKY PE3YJIbTaTa BEIUMCICHUM, OLIEHKY YHCIOBBIX
BBIPAKCHUI.

YpaBHeHHusI 1 HEPaBeHCTBA
Pematp nuHeliHble U KBaJapaTHbIE YpaBHEHMsI, YPABHEHHUS, CBOJSIINECS K HUM, IpocTeiliine IpoOHO-
palOHAIbHBIE YPABHEHUS.
Pemrate cuctemsl ByX JTUHEHHBIX YPABHEHUN C JBYMS IEPEMEHHBIMU U CHCTEMBI JIByX YPaBHEHHI, B
KOTOPBIX OJTHO YPaBHEHHE HE SABJISIETCS JIMHEHHBIM.
Pemarp TekcTOBBIE 3amaun anreOpanyecKuM CIOCOOOM C TMOMOIIBIO COCTABJICHUS YpPaBHEHHS WM
CUCTEMBI ABYX YPAaBHEHHUH C ABYMsI IEPEMEHHBIMM.
[IpoBOANTE MpOCTEHIINE UCCIIEIOBAHNS YPABHEHNN U CHCTEM YPABHEHUH, B TOM YHCIIE C IPUMEHEHUEM
rpaduyeckux NpeacTaBieHUN (yCTaHABIMBAaTh, HMEET JIM YpaBHEHHE WM CHCTEMa YpaBHEHUU
peLeHH s, €ClIi UIMEET, TO CKOJIBKO, U TIpOUee).
Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pEIICHHWE HEPaBEHCTB Ha
YHMCIIOBOU MPSIMOM, 3alIUCHIBATh PELICHUE C IIOMOIIBIO CHMBOJIOB.
Pemarte cuCTEMBI JMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIME KBaJpaTHOE
HEpPaBEHCTBO, N300paXkaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIIOBON MPSMOM, 3alIUCBIBATh PEIICHUE
C TIOMOILBIO CUMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUH PA3JIMYHbIX 3a1a4.

D yHKUUHA
Pacno3naBarn byHKIMH H3YYCHHBIX BUJIOB. IToka3nIBaTh CXEMAaTHYECKHU
pacrojio’)KeHHe Ha KOOPJAMHATHOM IIOCKOCTH TrpaduKoB (QYHKIHHA BHIA: Y = £X,

8, y=qx, y=|x| B 3aBucumoctu

£
y= kx+b, y= |, y=ax’+bx+c, y= x

OT 3HaYeHUH KO3 (UIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouts u  u3o0paxarb CXEMaTH4YECKU rpaguky  KBaJpaTUYHBIX byHKIHH,
OTHCHIBATh CBOMCTBA KBaAPATHUHBIX (DYHKIHMH 1O UX TpaduKam.

Pacrnio3HaBath KBaipaTUYHYIO byHKIUIO o dopmyre, OPUBOAUTE  NPUMEPHI
KBaJIPaTUUHBIX (DYHKIMI U3 peaqbHOM KU3HHU, GU3UKH, TEOMETPUH.

YucaoBble MOCIEI0BATEIbHOCTH H MIPOIrPEeCCHH
Pacrnio3HaBath apupMeTHUYEeCKyI0 U F€OMETPUUYECKYIO TPOIPECCHH TPHU Pa3HBIXCIOCO0aX 3aJaHus.

BBINOIHATE BBIYMCICHUS C UCIIOIB30BaHUEM (POPMYJI N-T0 YjieHa apu(METUIECKOHH TeOMETPUUYECKOI
IIPOrpecCuii, CyMMBI IIEPBBIX N UIEHOB.

I/1306pa>1<aTL YJICHBI ITIOCJICA0BATCIIbHOCTH TOYKaMH Ha KOOleI/IHaTHOﬁ INJIOCKOCTH.

Pematp 3amaum, cBsA3aHHBIE C YHUCIOBBIMHU IMOCIIEIO0BATEIBHOCTMH, B TOM UHMCIIE3a1a4H U3 PEATIbHOU
KHU3HHU (C UCTIOJIb30BAaHUEM KAJIBKYIISATOPA, IU(PPOBBIX TEXHOJIOTUM).



I'eomerpus 7 knacc.

Pacrnio3naBate U3y4eHHbIE TeOMETpUYECKUEe (DUTYPHI, OTIPEACITITh UX B3aUMHOE PACIIOJIOKEHHE,
n300pakaTh TeOMETpUYECKHE (DUTYpPBI, BBIIOIHATH YEPTEXKHU IO YCIOBHUIO 3a1auu. M3mepsaTs
JIMHEWHBIC M YIJIOBBIE BEJIMYMHBL. Pemarth 3a1a4yu Ha BBIYMCICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyr0 OIEHKY JIMHEHHBIX M YIIIOBBIX BEJIMYMH MIPEIMETOB B PEaIbHON KHU3HH, pa3MEpoB
IPUPOAHBIX OO0BEKTOB. PaznuuaTe pa3Mepbl 3TUX OOBEKTOB IO MOPAIKY BETUUYHUHBI
CTpouThb 4epTEKU K FEOMETPUUECKUM 3aJa4aM.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HCIIOJIb30BATh IIPU3HAKU UCBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB TPHU PEIICHUH 33/a4.

HpOBOZ[I/ITI) JIOTUYCCKUEC PACCYKACHUSA C UCIIOJIBb30BAHUECM I'COMETPUUCCKUX TCOPEM.

[Tonp30BaThCs IPU3HAKAMM PABEHCTBA MIPSMOYIOJIBHBIX TPEYTOJIbHUKOB,CBOMCTBOM MEIUAHBI,
MIPOBEAEHHON K THIIOTEHY3€ IPSAMOYrOJIBHOTO TPEYrOJbHUKA, B PEIIEHUN F€OMETPUYECKUX 3aa4.

Onpenenars mapaieIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMU CEKYIas.
Onpenensars napajsiebHOCTh IPSIMBIX ¢ TOMOIIbIO PABEHCTBA PACCTOSIHUM OT TOYEK OJIHOM MpAMOii 110
TOYEK JPYrou NpsIMOM.

Pemrate 3amaun Ha kietuaToit Oymare.

[IpoBOUTH BBIYMCIIEHUS U HAXOAWTh YWCIOBbIE M OYKBEHHbIE 3HAYEHMS YIJIOBB N€OMETPHUYECKHUX
3a/1a4yax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHHUKOB MMHOTOYIOJIBHUKOB, CBOWCTBYIJIOB,
00pa30BaHHBIX pu IIepeCceYCHU JBYXIapaieIbHbIX MPSIMBIX CEKYIIEH.
PemaTe nmpakTdeckue 3a1a4u Ha HAX0XKICHUE YIJIOB.

BJ'IaI[eTI) IIOHATUEM TCOMETPHUUCCKOro MECTa TOYCK.

YMeTh onpeaensaTh OUCCEKTPUCY YIila U CEpeIUMHHBIN MEPICHIUKYISAP K OTPE3KY KaK FT€OMETpUYECKHe
MecTa TOYeK.

DopMyIHpOBaThH OMPEENICHUSI OKPYKHOCTH U KPYra, XOpbl U AUaMeTpa OKPYKHOCTH, IOJIb30BAThCA
UX CBOMCTBaMH. YMEThb MNPUMEHSATH O3TH CBOICTBA MPU PELICHUU 3ajau.

BJ'IaI[eTB MOHATHEM OIHMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXXHOCTH, YMCTDb HaXoJUThbee LHECHTP.
Ilonp30BaThCs q)aKTaMI/I O TOM, 4YTO 6I/ICCGKTpI/ICBI YIJ10B TPEYT'OJIbHUKA IIEPECEKAIOTCA B OI[HOﬁ TOYKE, U
0 TOM, UYTO CEPCAUHHBIC ICPICHANKYIAPBI K CTOPOHAMTPCYTIOJIbHUKaA IIEPECCKAOTCA B OHHOI;'I TOYKCE.

Bnagers mnoHsTHEM KacaTeIbHOM K OKPY’KHOCTH, TI0JIb30BAThCA TeopeMoﬁo
NEPpNCHAUKYIAPHOCTU KacaTelabHOM U paauyca, HpOBe,Z[éHHOFO K TOYKC KaCaHUs.

ITonn3oBaThCs HpOCTCﬁMHMH TCOMCTPUYCCKUMHA HECPABCHCTBAMU, IIOHUMATb X HpaKTI/I‘leCKI/Iﬁ CMBICJI.

[TpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE TTOCTPOCHUS C TIOMOIIBIO [IUPKYIISA U JTMHEHKU
I'eomerpus 8 kiace

Pacno3HaBaTh OCHOBHBIE BUOBI IICET]Z;IpéXYl"O.]'I]E;HI/IKOB, HX 3JICMCHTHI, IIOJIB30BATbCANX CBOMCTBaMH pu
peIICHUU IT'COMCTPHUICCKUX 3a/iay.

HpI/IMeHHTB CBOICTBA TOYKH nepeceucHruss MCEuaH TPCYroJIbHUKaA (I_[eHTpa MaCC)B pelieHun 3a1a4.

Bnaners noHsTHEM cpenHeﬁ JIMHUW TPCYrOJIbHUKAa U Tpareuuuv, MNpUMCHAITH HXCBOMCTBA Ipu
peIICeHNU Tr€OMETPUICCKUX 3aJiay. ITonp30oBaThCs TeOpeMOﬁ ®daneca u TeopeMoﬁ 0
MPONMOPIHHUOHAIIBHBIX OTPE3KaX, IPUMCHATH UX U PCIICHUA IMPAKTUYCCKUX 3a1a4.

HpI/IMeHﬂTB MPpU3HAKH HO,I[O6I/I$I TPCYTrOJIbHUKOB B PCHICHHUU 'COMCTPHUICCKUX 3a1a4.



[Tone3oBatbes Teopemoit [udaropa s pereHns reoMeTpuIecKiX U MpakTHIecKuX 3aaa4d. CTpouThb
MaTEMaTHYECKYI0 MOJIEb B IPAKTUUECKUX 3a/la4aX, CAMOCTOSATEIbHO A€IaTh YePTEK U HAXOAUTh
COOTBETCTBYIOIINE JUIUHBI.

BriageTs noHsATHSIMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO YIJla MPSIMOYT0JIbHOTOTPEYT OJIbHUKA.
[Tonp30BaThCs 3TUMH MOHATUSIMH JIJIS1 PEIICHUS MPAKTUYECKUX 3a]1a4.

Bbrauciars (pa3auuHbIME CIIOCOOaMHU) TUIONIA/b TPEYrOJIbHUKA U TUIOIAAH MHOTOYTOJIBHBIX (DUTYp
(moaB3ysICh, i€ HEOOX0IUMO, KAJIbKYJIATOPOM). [IpUMEHSATh NOy4YeHHbIE YMEHUS B IPAKTUUECKUX
3a1a4ax.

Bianetp NMOHATHAMU BIMCAaHHOIO M LIEHTPAJIBHOTO YIUIA, MCIOJb30BaTh TEOPEMBIO BIIMCAHHBIX YIJIaX,
yriax Mexay XopJaMu (CeKyIIMMH) U yIile MEeXy KacaTelbHOW UXOPI0H NIpU pelieHun
r€OMETPUUYECKHX 3a/1a4.

BirageTe moHATHEM OIMCAHHOTO YETBIPEXYTOJIBHUKA, IPUMEHSATh CBOWCTBA OITHCAHHOTO
YEeTBIPEXYTOJIbHUKA ITPU PELIECHUH 3a/1a4.

[IpuMeHATH OTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUYECKAE MOACIIAUISL  3a/1a4
peaJibHOM KU3HU U TMPOBOJAUTH COOTBETCTBYIOIIME BBIYUCIIECHHUS C IPUMEHEHHEM 000U U
TPUTOHOMETPHH (IIOJIb3YSACH, I'/Ie HEOOX0IUMO, KAJIbKYJIATOPOM)

3HaTh TPUTOHOMETpHUYECKHE (DYHKIIUH OCTPHIX YIJIOB, HAXOJUTh C UX MOMOIIBIO Pa3INYHbIE AIIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pelleHne IPSIMOYToJIbHBIX TPEYroabHUKOBY). Haxomuts (c
MOMOIIBI0  KAJIBKYJISITOpPA) JJIMHBI W YIJIBI ISl HETaOIMYHBIX 3HAUEHUH.

[Tonb3oBatbest popMynaMu NPUBEICHUS] 1 OCHOBHBIM TPUTOHOMETPUYECKUMTOKIECTBOM IS
HAXO0XJICHUS COOTHOIIECHUN MEX1y TPUTOHOMETPUUECKUMHU BEJIUYUHAMH.

Hcnonb30BaTh T€OpEMBbI CHHYCOB U KOCHHYCOB ISl HAX0K/IEHUS Pa3IMUHBIX 3JIEMEHTOB TPEYTOJIbHUKA
(«peleHue TPeyroJbHUKOBY), MPUMEHSITh UX MPU PEIICHUH TeOMETPUYECKIX 3a/1ay.

Brnagets nonstusiMu npeodpazoBaHus Mo100Ms, COOTBETCTBEHHBIX 3JIEMEHTOB MOA0OHBIX (Uryp.
[Tonb3oBaTbcst CBOMCTBAMH MOJO0US IPOU3BOJIBHBIX (DUTYP, YMETh BBIUMCIIST AJIMHBI U HAXOUTh YTJIbI
ynoAo0HbIX puryp. IlpuMeHsaTs cBONCTBA MOIOOUSAB MPAKTUYECKUX 33JadaX. YMETb MPHUBOJIUTH
IpUMepbl  MOJOOHBIX  (UTYPB OKPYXKAIOIIEM MHpE.

Ilonp30BaThCs T€OpEMaMHU O IMPOU3BCACHHUHN OTPE3KOB XOPd, O ITPOU3BCACHNHN OTPE3KOB CCKYIIUX, O
KBaJpaTe KacaTeJbHOM

ITonn3oBaThCs BCKTOpPaMH, IIOHUMATh UX FGOMeTpI/I‘IeCKI/Iﬁ n (bH3H‘ICCKPII>i CMBICJI, IPUMCHATDL UX B
PCUICHHUU I'COMECTPUICCKUX U (I)I/ISI/I‘IGCKI/IX 3aJa4. HpI/IMeHHTL CKAJIPHOC IPOU3BCACHUC BEKTOPOB MJIA
HaxOXKXJACHUA NJIMH U YIJIOB.

ITonwr30BaThCs METOOM KOOpAMWHAT Ha IINIOCKOCTH, IIPUMCHATH €TI0 B PCIICHUN I'COMCTPUUCCKUX U
MMPAKTUYCCKUX 3a1a4.

Bnagers nonsTusMu MMPpaBUJIBHOT'O MHOTOYT'OJIbHUKA, TJIMHBI OKPYKHOCTH, UIMHBI YT OKPYXKHOCTHU U
paﬂHaHHOﬁ MCDEI yIJid, YMCThb BBIUUCIIATH IUIOIIAAb KpYyra U €ro JacTeH. HpI/IMeHHTB MOJIYYCHHBIC
YMCHHA B IPAKTUYICCKUX 3adavax.

HaxonuTh ocu (MM LIEHTPbI) CHMMETPUH QUTYpP, IPUMEHATH ABUKEHHS INIOCKOCTHB MPOCTEUIINX
clrydasx.

[TpuMeHsTH MoydeHHbIe 3HaHUs Ha MPAKTHKE — CTPOUTh MaTeMaTH4YeCKUe MOACTHUIA  3a/1a4
peambHOW JKM3HM W NPOBOJUTH COOTBETCTBYIOUIME BBIYMCICHUS C IPUMEHEHHEM MOJ00Hs U
TPUTOHOMETPUUYECKUX (PYHKIUH (T10JIb3YSICh, I'/Ie HEOOXOIMMO, KaIbKYJIATOPOM).



BepositHoCTh M cTaTHCTHKA 7 KJIace
YuraTth nHOPMAIHIO, TPEICTABICHHYIO B TA0INIAX, HA JUarpaMMax, MpeCTaBIsATh JaHHbIE B BUJIE
TaOJIMII, CTPOUTH AUATPAMMBI (CTOJIOMKOBBIE (CTOI0YAThIC)H KPYrOBBIE) 110 MaCCUBAM 3HAUCHHIA.

OnwuchIBaTh U HHTEPIPETUPOBATH pealibHbIC YHNCIIOBBIC JaHHBIC, NPEICTaBICHHbIEC B TaOIMIIaX, HA
auarpammax, rpadukax.

Hcmons30BaTh AJId OMMUCAHUSA JAHHBIX CTATUCTUYCCKUEC XaPAKTCPHUCTHUKU: CPEAHEC apI/I(i)MeTI/I‘-IGCKOG,
MEIHaHa, HauOOJIbIlIee U HAMMEHBIIIEE 3HA4YCHH, pasMax.

NwmeTts nipesicTaBieHue o cirydaifHONH U3MEHUMBOCTU Ha PUMEPaXx LeH, (PU3MUeCKUXBEIUYUH,
AHTPONOMETPUYECKUX JIaHHBIX, UMETh IPEJCTABJIEHUE O CTATUCTUUECKON YCTOWYUBOCTH
BepositHocTh M cTaTucTHKA 8 Ki1acce

W3Bnekars u mpeoOpazoBbIBaTh HHPOPMAIIHIO, IPEICTABICHHYIO B BUJIE TaOIMII, AMarpaMM, rpauKoB,
MIPE/ICTaBIATh JIaHHbIE B BUJE Ta0NIUL, JUarpamm, rpaduxos.

OnuceIBaTh JaHHBIC C TIOMOIIBIO CTATUCTUYCCKUX IIOKa3aTelIen: CpeaHux 3Ha4YeHUIN MCP paCcCCUBaHUsA
(pa3max, nucrepcus U CTaHIaPTHOE OTKIIOHEHUE).

HaxonuTh 9acTOThI YHMCIIOBBIX 3HAYEHWW W YaCTOTHI COOBITHI, B TOM YHCIE IO pe3yabTaTaM
W3MEPEHUN U HAOIIOACHMI.

Haxonuts BeposSTHOCTH CIydallHbIX COOBITHI B OIBITAX, 3Hasi BEPOSTHOCTU AJIEMEHTAapHBIX COOBITHI, B
TOM YHCJI€ B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMUCOOBITUSMH.

Hcnonb3oBath rpaduyueckue MOEH: IEPEBO CIyYaliHOTO SKCIIEPUMEHTa, AUarpaMmMbl Diliepa,
quClIOBas MpsiMasi.

OHepI/IpOBaTI) IMOHATHUAMU: MHOXKECTBO, IIOJMHOXKCCTBO, BBIIIOJIHATL OIICpallii HaJl MHOXCCTBaAMMU:
O6’B€I[I/IHGHI/I€, MNEPECCUCHUC, NOINMOJTHCHUEC, ICPEUUCIIATD 3JICMEHTBI MHOKCECTB, IIPUMCHATH CBOMCTBaA
MHOXKECTB.

Hcnonb3oBate rpaduueckoe npeacTaBieHne MHOXKECTB U CBSA3EH MEXIY HUMH JJIsl ONUCAHUs
MIPOLIECCOB U ABJICHUH, B TOM UHKCJIE MPU PEUICHUU 3a]a4 U3 IPYruX y4eOHBIX MPEAMETOB U KypCOB.

BepositHOCTB M cTaTHCTHKA 9 KiIace

W3Bnekars u npeoOpa3oBbIBaTh HHGOPMAIIUIO, TPEACTABICHHYIO B PA3JIMYHBIX UICTOYHUKAX B BUJIE
TabnuL, AuarpamMm, rpadukoB, MpeiCTaBiIsaTh JaHHBIE B BUJIE TaOIUI], AUarpaMmM, rpadukoB

Pemarp 3agaum  OpraHM30BaHHBIM  MEpeOOPOM  BApUAHTOB, a TaKXKEC UCIOJIb30BAHUEM
KOMOMHATOPHBIX MTPABUII U METOJIOB.

Hcnonn3oBaTh onucareabHbIe XAPaKTCPUCTUKHU OJII MACCHBOB YHCJIOBBIX JaHHBIX, B TOM YHCJIC CPCAHHUC
3HAYCHHA U MCPbI paCCCHBAaHMA.

Haxoauth 4acToThl 3HaYeHU U YaCTOTHI COOBITHSI, B TOM YHKCJIE MOJIb3YSACH PE3yabTaTaMU
MPOBEACHHBIX U3MEPECHUM U HAOTIOICHUH.

HaxonuTh BEpOSITHOCTH CITy4alHbIX COOBITHI B M3yYEHHBIX OIBITAX, B TOM YHUCJIE B OMBITAX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEpHUSIX HCHBITAHUNHIO MEPBOTO ycIexa, B
cepusiX UCIbITaHUN bepHyu.

HmMmeTh MMpeaACTaBJICHUEC O CJ'Iy‘IB.fIHOfI BCJIMYNHC U O paclIpCACICHUN BepOHTHOCTeﬁ.

NmeTh MPECTaBICHHUE 0 3aKoHE  OOJIBIIUX yucel  KaK O  MPOSIBICHHUU
3aKOHOMEPHOCTH B CJIy4allHOW H3MEHYMBOCTH W O POJIM 3aKOHA OOJIBIIMX YHUCEN B TPUPOJAC U
oO1ecTBe.



Conep:xaHue y4eOHOT0 peaMeTa
Baok Anredpa 7-9
7 kyacc

BripaxkeHus, ToXK1eCTBA, ypaBHEHHUSA
UucnoBele U OyKBEHHBIE BBIPAKEHUS (BBIDAKEHUS C IEepeMEHHbIMHU). YHCIOBOE 3HAYeHHE

OyKBEeHHOTO BBIpaXeHHUs. JlomycTMBle 3HAYEHUS TEPEeMEHHBIX, BXOJIIMX B anreOpamyecKue
BbIpakeHus. CpaBHeHME 3HaueHMI BblpakeHuM. CBoiicTBa JeHCTBMII Haj uunciaamu. PaBeHCTBO
OYKBEHHBIX BBIpaKeHHI. TOXIECTBO, OKA3aTEIbCTBO TOXKAECTB. TOKIECTBEHHBIE MPeoOpa3oBaHuUs
BBIpaXKEHUI. YpaBHEHUE ¢ 0JHOM nepemeHHol. Kopens ypaBHeHus. JIuHeiiHOe ypaBHeHue. Pemienne
TEKCTOBBIX 33/1a4 C IOMOIIIbIO YPABHEHMUSL.

D yHKUUHA

[Tonstne ¢pynkuu. O6macte onpeneneHns QyHKIMHU, o0nacTe 3HayeHus: QyHkuuu. CrocoObl 3aJaHus
¢byHkuuu.  Bpluucnenune 3HaueHuidt  QyHkuuum 1o ¢opmyne. Ipadux  pynkumm. Ilpsmas
MPOMOPLIMOHAIBHOCTb, €€ rpaduk. JIuHelHas QyHKuusA, ee rpaduk, TEOMETPUUYECKUN CMBICIT
ko3¢ ¢punmentos k u b. BzanMHoe pacnosioxkenue rpaukoB ABYX JUHEHHBIX (QYHKIIHIL.

CreneHb U ee CBOMCTBA
Ompenenenre CTENEHNW C HATYpPaJIbHBIM TOKa3aTeleM. JIeHCTBUS CO CTENEHSMHU: YMHOXEHUE, JeJICHUE

CTeneHEeH, BO3BEJEHHWE B CTENEHb MNpou3BeneHus U creneHu. CTemeHb C HYJIEBBIM TOKa3aTelieM.
OnHousieH M €ro CTaHAApPTHBIM BHUJ, CTEMEHb OJHOWICHA. YMHOXXEHHE OJHO4WICHOB. Bo3BeneHue
onHouJeHa B cteneHb. OyHkuM y=x2 , y=x3 , X rpa@uku, CBOWCTBA ATUX (YHKIIHH.

MHoro4jieHbl

MHorouneH u ero cranaapTHbid BuI. CreneHb MHOrowieHa. ClokKeHHWe W BBIYUTAHUE MHOTOYJIEHOB.
YMHOXEHHE OJHOWICHAa Ha MHOTOWICH. BriHeceHHWe O0OIero MHOXHUTENS 3a CKOOKY. YMHOKEHHE
MHOTOYJIEHA Ha MHOTOWIEH. Pa3iokeHne MHOTro4YIeHa Ha MHOKHUTEH CTIOCOOOM T'PYIITUPOBKH.

®opMyJIbl COKPALLIEHHOTO YMHOKEHHUS
KBagpar cymMmBbI 1 KBaJpat pa3HOCTH JIBYX BhIpaxeHUH. KyO cyMMBI B KyO pa3HOCTH JBYX BBIPKECHUM.

PaznoxxeHne Ha MHOXHUTENU C MOMOLIBI0 (QOpMyT KBajapara CyMMBl U KBaJpaTa Pa3sHOCTH JBYX
BBIpOKEHUI. YMHOKEHUE Pa3HOCTU JABYX BbIpaKeHUH W uX cymMmbl. DopMmyla pa3HOCTH KBaJpaToB,
pa3ioKeHUue Ha MHOXKHUTENHU C MOMOIIbI0 (OpPMYIbl Pa3HOCTH KBaapaTtoB. Dopmyna CyMMBbI KyOOB U
pazHocTu KyOoB. PaznoxeHue Ha MHOXUTENIM ¢ momouibio 3Tux ¢opmyn. IlpeobpazoBanue 1enoro
BbIpaOKEHUsI B MHorowieH. [IpuMeHeHHe pazIUYHBIX CIOCOOOB MJIS PA3JIOKEHHUS MHOTOWICHOB Ha
MHOXHTeNH. Bo3BeeHre ABy4sieHa B CTEMECHb.

Cucrembl TUHEHHBIX YPABHCHUH
VYpaBHEHHE C JBYMs NIEPEMEHHBIMH, PELIEHUE YPAaBHEHHUS C ABYMs IlepeMeHHbIMU. CucTtema ypaBHEHUH,

pemenre cuctembl. Cucrema JByX JMHEHHBIX YPaBHEHUH C JByMs IE€PEMEHHBIMU; PELIeHHEe CIOCcOo00M
MOJICTAHOBKUA U cHOcoOOM cioxkeHus. llpumepsl pemieHus ypaBHEeHMH B Ienblx uuciax. ['padux
JUHEWHOro ypaBHeHMs. ['paduueckuil crnoco® pemeHus cucrteM. UMCIO pelIeHMH CUCTEMbI JIBYX
JIMHEWHBIX YPAaBHEHUH C ABYMs HEU3BECTHBIMU. PellleHe TEKCTOBBIX 3aJ1a4 C IIOMOIIBIO CUCTEM.
IloBTOpEHUE

8 kiaacc

PanuonanbHbie 1pooun

Dopmysbl COKpAIIEHHOTO YMHOKEHHUs. OO0nacTh MOMYCTHUMBIX 3HaueHUU. OCHOBHOE CBOMCTBO IpOOH.
Coxkpamenue apobeit. CnoxeHne U BbIUMTAHUE OPOOEH ¢ OJMHAKOBHIMH U PAa3HBIMU 3HAMEHATEISIMU.
[IpaBuna yMHOKEeHHsI OOBIKHOBEHHBIX JApo0el U cMemaHHbIX yucenl. CBOWCTBA CTETIEHU C HATypajlbHbIM



nokazatenem. IlpaBuna yMHOXKEHHS M AEJCHUS OOBIKHOBEHHBIX JpoOei. OOpaTHO MpONOpIHOHAIBHAS
3aBucUMOCTb. [locTpoenue rpaduka GyHKIHH

KBaaparHbie KopHH

KBanpatusie xopHH. Pemenne ypaBHenmii. Ilpumenenue mnpaBuiia OKpYTJCHHS AECATHYHBIX IPOOEH.
Apudpmernuecknii kBanpatHbelii kKopeHb. [loctpoenme rpadukoB. IlpuMeHeHHE TNpaBWII CIOXKCHHUSA,
YMHOKEHHUS U JICJIEHNs pallMOHANIBbHBIX uncen. KBagpaTHblil KOpeHb U3 MPOU3BEACHHUS, ApoOU, CTEIIECHHU.

Bo3BeneHne MHOKHTENS B KBAaapaT. YpaBHEHHE X2

= a. BHeceHnne MHOXWTENS MOJA 3HAK KOPHS.
BoiHeceHre MHOXKUTENS U3-110]1 3HaKa KOPHSI.

KBanpaTHble ypaBHeHust

Onpenenenre KBaJpaTHOTO YpaBHEHUS. @opMyiia KOpHEW KBaJApaTHOro ypaBHEeHMs. HemoisHble
KBaJpaTHble ypaBHeHUs. PopMyaupoBKa M NIpuUMeHeHue Teopembl Buera. [Ipumenenue ¢opmysnst
KOpHEl KBaJpaTHOro ypaBHEHHS U TeopeMbl Buera mnpu pemenun 3anad. [loctpoenue rpadukos
(GyHKIMH.

HepaBencrBa

CpaBHeHue yncell. 3HaKu «>», «<». UTeHune HepaBeHCTB. TeopeMbl 0 CBOMCTBAX YMCIOBBIX HEPABEHCTB.
O6o03HaueHue nepeceyeHus 1 0ObEIUHEHHUS] MHOXKECTB U YMCIIOBBIX MPOMEXYTKOB. [IpaBuna pemenus
HEPABEHCTB C OJHOM IepeMeHHOM. CBOMCTBAa 4YMCIOBBIX HEPABEHCTB. PelleHne HepaBeHCTB C OJHOU
IIEPEMEHHOM.

CreneHs ¢ HeJbIM N0OKA3aTeJIeM.

CreneHp ¢ 1LENbIM OTpHULATEIbHBIM MOKa3aTreraeM. (CBONCTBA CTENEHH C LEJNbIM [OKa3aTeNeM.
YMHOXEHUE U JIeJIeHHe JCCATUYHBIX ApoOeiH. YMHOXKEHNE U JCIICHUE CTETICHEH C LETbIM IMOKa3aTeneM.
CBOJICTBa CTENEHU C LIEJBIM ITOKA3aTEIEM.

IToBTOpPEHUE

CrnoxxeHue, BRIYUTAHUE, YMHOKEHHE U JCJICHUE PAIIMOHATBHBIX Apo0eii. dopmyna KopHel KBaJpaTHOTO
ypaBHeHusA. Teopema Buera. CBoilcTBa 4YHCIOBBIX HEpaBeHCTB. (CBOMCTBA CTENEHH C IEJIBIM
MOKa3aTeseM.

9 kaacce

CroiicTBa pynkumnii. KagpaTuunasi pyHkuus

Oynkrusa. CpoiictBa ¢yHkiuid. KBagpatHeiii TpexuneH. PasnoxkeHune KBaJpaTHOTO TpexXw/ieHa Ha
MHoxkuTen. Dynkuus y=ax’+b+c, ee coiictsa u rpaduk. Crenennas GyHKIus

YpaBHeHNsI M HEPABEHCTBA C OJJHOW MepeMeHHOoI

Lensle ypaBHenus. [lpoOHble panvoHalbHBIE ypaBHeHHs. HepaBeHCTBa BTOpOIl CTENeHHW C OAHOI
nepeMeHHor. MeToJ1 MHTEPBAJIOB.

YpaBHeHHUsI U HEPABEHCTBA € IBYMS llepeMeHHbIMU

VYpaBHeHHe C ABYMs MepeMeHHbIMU U ero rpaduk. CucTeMbl ypaBHEHHI BTOpoil cremneHu. Pemienue
3a/1ady ¢ MOMOILBIO CHUCTEM ypaBHEHHMM BTOpoi crteneHU. HepaBeHCTBa ¢ ABYMs NEPEMEHHBIMU U HX
CUCTEMBI.

ApudmMernyeckas 1 reoMeTpuUYecKasi IPOrpeccuu

Apudmernueckas u reomeTpuyeckas mporpeccuu. @opmynsl N-0ro 4ieHa U CyMMbI N MEPBBIX YJICHOB
nporpeccuu. beckoHeuHo yObIBaroIas reoMeTpuueckas mporpeccus.

IToBTOpEHUE



Baok I'eomerpus 7-9
7 kyacc
HavanbHble NOHSATHS H TEOPEMbI FeOMeTPHH

I'eomerpuueckue ¢uryps! u tena. PaBeHcTBO B reomerpun. Touka, mpsiMasi, IIOCKOCTb. OTpe3oK, JIyd.
Jlomanas. Paccrosinue mexay nByms Toukamu. Yroil. [Ipsmoii yroa. Octpeie u Tynbie yribsl. CpaBHEHHE
OTpe3KOB U yriioB. buccekrpuca yria. CMexHblE U BEpTUKaIbHbIE YIIIbl. [lepneHauKyIspHOCTD IPSIMBIX.
TpeyroabHuku

Tpeyronbhuk. [IpsMoOyronbHble, OCTPOYrOJbHBIE U TYHNOYIOJbHBIE TPEYroJabHUKHU. llepnenaukymnsap k
npsiMoii. BeicoTa, Menuana, OuccekTpuca TpeyrojibHUKa. PaBHOOEIpEHHbIE M PaBHOCTOPOHHHE
TpeyroipHukU. CBoiicTBa paBHOOEAPEHHOTO TPEYrobHUKA. TpH MpHU3HAKAa PaBEHCTBA TPEYroJIbHUKOB,
OKPY)KHOCTb M KpYI, LEHTp, paauyc, auamerp, nayra, xopaa. OCHOBHbIE 3ajjaud Ha IOCTPOEHHUE C
MOMOIIBI0 IUPKYISI U JIMHEWKHU: JIeJIeHHE OTpe3Ka IOIoJiaM, IMOCTPOCHHE MEpIEeHIUKYIsipa K NpsIMoil,
MMOCTPOCHNUE OMCCEKTPHUCHI yIIa.

I[MapaniejbHbIe IPAMBIE
[TapamnmensHble W nepecekaromuecs mnpsMble. llpu3Haku mapamiensHOCTH npsMbIX. CBoMCTBA

napajuienbHbIX NpsAMbIX (CBolicTBa yrjioB, oOpa3oBaHHBIX NpPHU MEPECEYCHHUU JIBYX MapaieNbHBIX
NpsMBIX  cekymieil). TeopeMbl 0 TapauieIbHBIX M TMEPHEHAUKYISIPHOCTH TMPSAMBIX. AKCHOMa
MapaJUICIIbHBIX.

CooTHOIIEHUSI M€Ky CTOPOHAMH M YIJIAMH TPeyroJIbHUKA
CyMmMa yrioB TpeyrojbHuKa. BHelHe yribsl TpeyrojibHUKA. 3aBUCUMOCTb MEXKIY BEIMUMHAMU CTOPOH

U YrjaoB TpeyroibHuKa. HepaBeHcTBO TpeyronbHHKa. [Ipu3Hak paBHOOEIPEHHOTO TPEYroJIbHUKA.
[IpsiMOyronbHBIA TPEYrOJbHUK, €ro CBOWMCTBA. [IpHM3HAaKM paBEHCTBA MPSIMOYTOJIBHBIX TPEYrOJbLHUKOB.
[lepnienaukynsp v HakJIOHHas. PaccTosiHMe OT TOYKM 10 NMpsAMOM. PaccTtosiHue Mexay napajieabHbIMU
npsiMeIMU. [locTpoeHne ¢ moMombio HUPKYIS U JIMHEHKU: MOCTPOCHHUE TPEYTOJIbHHUKA 10 TPEM CTOPOHAM.

IToBTOpEHUE
8 kaace

YeTbIpexyrojbHUKH

MHOTOYrONBHUK, BBITYKJIBI MHOTOYTOJIBHUK, YETHIPEXyroiabHUK. [lapamienorpamMm, ero cBoiicTea u
npusHaku. Tpamnerus. [IpsmoyronsHuk, poM0, KBaapar, ux cBoiictBa. OceBas v LIEHTpaIbHAs CHMMETPHS
Inomann

[TonsiTHe momaan MHOTOyroipHuKa. [Inomaan npsMoyroibHrKa, napaiierorpaMmma, TpeyroibHIKa,
tpaneuun. Teopema [Iudaropa u o6parnas eil. Teopema 00 OTHOIIEHUY TIOMIACH TPEYTOILHUKOB,
MMEIOIIUX [0 PAaBHOMY YTIIY.

ITono0HBIE TPEYTrOIbHUKH

ITono6usie TpeyroabHuky. [Ipu3naku noao6us TpeyroyibHuKoB. [IpruMenenne nogoous K
JI0Ka3aTeNIbCTBY TEOPEM U pellIeHNUIo 3aa4. CHHYC, KOCUHYC ¥ TAHT€HC OCTPOrO yIJIa MPsIMOYTOJIbHOIO
TPEYroJIbHUKa

Oxkpy:KkHOCTH

B3aumHoe pacnonoxenue npsmMon u okpykHocTH. KacarenbHast K OKpY>KHOCTH, €€ CBOMCTBO U NPU3HAK.
LlenTpasibHble U BIUCAHHBIE YIIIbl. YeTbIpe 3aMedaTenbHble TOUKH TPEYroJibHUuKa. Brincannas u
OTHMCAaHHAS OKPYXHOCTH

IloBTOpEHUE

Pemenue 3anau no kypcey 8 kinacca



9 k1acc

BexTopbl. MeToa KoopaAMHAT

Ilonstue BekTopa. PaBeHcTBO BekTOpOB. ClIOKEHME M BBIUUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucno. PasnoskeHne BEKTOpa Mo ABYM HEKOJUIMHEApHBbIM BekTopaMm. Koopaunatel BekTopa. [Ipocreiimme
3a/laud B KOOpJAMHATaX. YPaBHEHUsI OKPYKHOCTH U HpsAMoil. [IpruMeHeHne BEKTOpPOB U KOOPAMHAT IIPU
pelIeHnH 3a1a4

CooTHOIIEeHUsI MKy CTOPOHAMH M YIJIaMM TpeyroJbHuka. CkajisipHoe npon3BeeHne BEeKTOPOB
CuHyc, KOCMHYC U TaHT€HC yrila. TeopeMbl CHHYCOB M KOCUHYCOB. PellieHne TpeyrojabHUKOB CKaJIsIpHOE
MIPOU3BEACHNE BEKTOPOB U €r0 MPUMEHEHNE B FTEOMETPUUECKHX 3a]auax.

JITMHA OKPY/KHOCTH M IJIOIIAb KpPyra

[IpaBunbHBIE MHOTOYrOJbHUKU. OKpPYXHOCTH, ONUCAHHAs OKOJO IPaBHJIBHOTO MHOTOYTOJbHHMKA U
BNHcaHHas B Hero. [locTpoeHue npaBuiIbHBIX MHOTOYTOJIBHUKOB. J{muHa okpyxHocTH. [1nomanes kpyra
JABukenust

OtoOpaxkenne miockoctd Ha cebd. Ilonstue naBuxeHus. OceBas M IEHTpalbHas CHMMETPHH.
[TapamnensHbiil neperoc. [loBopot. Hanoxenus u ABUKEHHUS.

00 akcnomax reomeTpumn

becena 00 akcmomax reomeTpun

HavyanbHble cBeieHUs] U3 CTepeOMeTPUH

[Ipenmer crepeomerpun. [‘eomerpuueckre Tena M MOBEPXHOCTU. MHOTOIpaHHUKH: MpPHU3MA,
napajiesienunes, nupaMmuaa, GopMyssl 1 BBIYUCIEHUS MX 00beMOB. Tena U MOBEPXHOCTU BpAILCHUS:
LWINHAP, KOHYC, cdepa, map, GopMysasl A1 BBIYMCICHUS UX IUIOIIAAeH NOBEpXHOCTEH 1 00bEMOB
IToBTOpenue. Pemmenue 3axaq

Baok BeposiTHOCTH M CTATHCTHKA 7-9 KJIacChl

7 kacc

[IpencraBnenue naHHBIX B BUAE TaOiMl, AMarpaMM, IpauKoB. 3alloJHEHHE

TaOJIHI], YTCHHE U TTIOCTPOCHUE TUarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYroBhIX). UTeHue rpaduxkon
peanbHBIX MporeccoB. M3Biedenne nHGopMaum u3 quarpaMmm | TadIuI, UCIOJIb30BaHUE U
WHTEpIpETaIHs TaHHbIX.

OmnuncarenbHas CTaTHCTHKA: CpE€aHEC apI/I(i)MeTI/ILIeCKOC, McJiMaHa, pasMax, HauOOoJIbIlIEE K HANMEHbIIIEES
3HAa4YCHUA Ha6opa YHCJIOBBIX JaHHBIX. HpI/IMepBI CHy‘l&ﬁHOﬁHSMGH‘IHBOCTH.

CrnyyaitHblii SKCIIEpUMEHT (OTIBIT) U cilydaiiHoe coObITHe. BepositHOCTh U yacToTa. Posb
MaJIOBEpPOSITHBIX U MIPAKTHUECKU JOCTOBEPHBIX COOBITHIA B IIpHpo/Ie U B o0mecTBe. MoHeTa U urpajibHast
KOCTb B TEOPHH BEPOSITHOCTEH.

I'pad, BepiinHa, pedpo. Crenens BepiinHbl. Yucino pédep 1 cyMMapHas CTETIEHb BEPILUH.
IIpencraBnenue o cBszHocTu rpada. Llenu u uukisl. Ilytu B rpadax. O6xon rpada (3iiaepoB myTsh).
[IpencraBnenue o0 opueHTUpoBaHHOM Tpade. Pemienue 3amauc nomoibto rpagos.

8 Kiacc

Hpe,[[CTaBJ'ICHI/IC JaHHBIX B BUAC Ta6J'II/II_I, Auarpamm, Fpaq)I/IKOB.

MHO)KCCTBO, 9JICMCHT MHOXXCCTBA, IIOAMHOXKCCTBO. Onepam/m Haza MHO)KCCTB&MHIOGBCI[I/IHCHI/IC,
NEepeCCUCHUC, NOTMOJITHCHUC. CBolicTBa onepam/lﬁ HaJl MHOXKXCCTBaAMU: IICPEMCCTUTCIILHOC,
COYCTATCIIbHOC, paCIIPCACIUTCIIBHOC, BKIIFOUCHU . Hcnonp3oBaHue rpaq)nqecxoro MNpEaACTaBJICHUA
MHOKCCTB IJId OMMUCAHUS PCAJIbHBIX ITPOLICCCOB U HBHGHHﬁ, Ipu pCICHUU 3a1a4.



I/IsMepeHHe pacccuBaHnAa JaHHbIX. I[chepcml N CTAHJAPTHOC OTKIIOHCHUC YUCIIOBBIX Ha60p0B.
Jlnarpamma paccenBaHusl.

DneMeHTapHbIe COOBITHS caydaiiHOTro onbITa. Cirydaiineie coObITHS. BeposTHOCTH cOOBITHIA. ONBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITUSIMH. CiydaiiHblii BEIOOP. CBSI3b MEXKIY
MaJIOBEPOSITHBIMA M TPAKTUYECKHA JIOCTOBEPHBIMH COOBITHSMUB IPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBOMCTBA A€PEBHEB: €MHCTBEHHOCTh IIyTH, CYIIIECTBOBAHUE BUCAYEH BEPILIUHBI, CBA3b MEXKIY
YKCIIOM BEpIIUH U yucioM pédep. [IpaBuiio ymHoxeHus. Pemenue 3a1a4d ¢ noMoInbto rpagos.

[IpoTuBononoxubie coObITHsA. uarpamMmma Ditiepa. OObeIMHEHNE U TTEPECEUCHUE COOBITUH.
HecoBmecTHbie coObITss. @opMyra CI0KEHHs BEpOATHOCTEH. Y clioBHast BEposTHOCTH. [IpaBmiio
ymHokeHus. HezaBucumele coObiTus. [lpencrapnenue sxcnepuMenTa B Bujae JepeBa. Pemenue
3aJlad Ha HaX0XJCHHE BEPOSTHOCTEHC MOMOILBIO JIEpeBa CIy4aiiHOTo SKCIIEPUMEHTA, AuarpamMmm
Diinepa.

9 knacc
[IpencraBienue qaHHBIX B BUE TaONUL, AUarpaMM, rpaduKoB, HHTEpIpETalus JaHHbIX. UTeHune u
MIOCTPOEHHE TAOIHUL, TUarpaMm, rpauKoB M0 pealbHbIM JaHHbBIM.

[lepecranoBku u (hakropuan. Coueranus u uyucio couetanuil. Tpeyronbauk Ilackans. Pemenue 3amau
C UCIOJIb30BaHNEM KOMOMHATOPHUKH.

I'eomerpuueckas BepossiTHOCTh. Criy4ailHbIE BBIOOp TOYKM U3  (QUIYphI HA IUIOCKOCTH, U3
OTpe3Ka U U3 TyI' OKPYKHOCTH.

UcneiTanue. Ycnex n Heynava. Cepusi ucnblTaHui 10 niepBoro ycnexa. Cepus ucnblTanuii beprymim.
BepostHOoCTH cOOBITHI B cepun ucTibITaHul bepHyn.

CnyvaliHasi BeIMUMHA U paclpeaesieHue BEPOSITHOCTE. MaTeMaTH4ecKoe OKUIaHuE U JUCTIEPCHS.
[Ipumepbl MaTeEMaTHYECKOTO 0’KUJIAaHUS KaK TEOPETHUECKOTO CPEHEr0 3HAUYEHUS BEIIUYUHBI.
Matematuueckoe OKUAAHUE U AUCTIEPCHS] CITyJaifHOM BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUU HCIIBITAHUM
bepnynnny.

ITousatue o 3aKkoHE OOJIBIINX YHCEIT. I/I3MepeHHe BCpOHTHOCTCfI C IIOMOIIIBIO HaCTOT.

Poub 1 3HaueHNne 3aK0Ha OOJIBIINX YHCET B IIpupoac u O6H.[CCTB€.



TemaTn4eckoe IJIAHUPOBAaHUE

Baok Anredpa
YMK:MakapsbiueB FO.H.
KoamnuecTBo yacoB: Bcero 102 yaca; B Hegeio 3 yaca

7 kiacce
Ne HaumenoBaHue pa3jesa/TeMbl KoJu1-Bo yacoB
n/n
IToBTOpEHUE 3
1 [ToBTOpEHUE Kypca 5-6 KilaccoB 2
Bxonnas koHTposibHas paboTa 1
Boipa:keHusi, TOXK1eCTBA, YPABHEHHS 21
2 Bripaxkenus 3)
3 [TpeoOpazoBanme BEIPAKESHUI 5
KonTposnbnas pabora Nel 1
4 YpaBHEHHSI ¢ OJTHOH MepeMeHHON 8
KonTposbHas pabota No2 1
DyHKUn 11
5 OYHKINU U UX TpaduKu 5
7 Jluneitnast pyHKIUSA 5
Kontponbras padoTa Ne3 1
CTeneHb ¢ HATYPAJbLHBIM NOKa3aTeJIeM 11
6 CreneHb U ee CBOMCTBa 5
7 OHOYIEHE] 5
KonTtponpHas padota Ned 1
MHoro4./1eHbI 17
8 CymMMa 1 pa3HOCTh MHOTOYJICHOB 3
9 [TpounsBeneHne o qHOWICHA 1 MHOTOYJICHA 6
KontponbHas padoTa No5 1
10 [IpousBeneHre MHOTOYJICHOB 6
KonTtponpHas padborta Ne6 1
D opmMyJIbl COKPAILIEHHOT0 YMHOKEHUSI 18
11 KBazpat cymmBbl 1 KBaipaT pa3HOCTH 5
12 Pa3Hoctb kBagpaToB. CyMMa M pa3HOCTh KyOOB 5
KontponbHas padorta No7 1
13 IIpeoOpazoBaHue 1ENIBIX BRIPAKESHUT 7
KonTtponbHas padorta Ne8 1
Cucrempl THHEHHBIX YPABHCHHH 15
14 | Jluneiinple ypaBHEHHUs C IByMs IEPEMEHHBIMH U UX CUCTEMBI 5
15 Pemenue cucreM JTMHEWHBIX YpaBHEHUI 9
KonTpospHast padota Ne9 1
IloBTOpEeHHE 6
16 Hrorosoe nmoBTopeHue Kypca 7 kiacca 3
WToroBeiii 3ayer 1
HTorosast KOHTpoJbHAs paboTa 2




8 K1acce

Ne HaunmenoBanue pa3aesia/TeMbl KoJu1-Bo yacos
n/n
IloBTOpEHHE 3
1 IToBTOpEeHue Kypca 7 Kiacca 3
PanunonajibHbIe 1po0H 23
2 PanmionansHbie 1poOH 1 UX CBOMCTBA 5
3 CymMma u pa3HOCTh JIpoOeii 6
KonTposabnast padora Nel 1
4 [TpounsBenenue n yactHoe apooei 10
KonTposabHast pabora Ne2 1
KBaapaTHble KOpHH 18
5 JleficTBUTENbHBIE YKCIIA 2
6 Apudmernueckuil KBaJipaTHbIN KOPEHb 3)
7 CpoiicTBa apupMETUYECKOr0 KBaJPaTHOTO KOPHS 3
KonTposnbHas pabora Ne3 1
8 IIpumeneHne cBOMCTB apu(hMETHUECKOTO KBaJAPATHOTO KOPHS 6
KontponsHas padorta Ned 1
KBaapaTHble ypaBHeHHs 21
9 KBanpaTHO€ ypaBHEHHE U €10 KOPHU 10
KonTtposabHas pabota Ne5 1
10 Jlpo6HbIe palnoHabHBIE YPaBHEHUS 9
KontponpHas padborta Ne6 1
HepaBencrTBa 20
11 UucnoBsie HEpaBEHCTBA M X CBOMCTBA 8
KonTtponbHas padorta No7 1
12 HepaBeHcTBa ¢ 0/1HOM IEPEeMEHHOM U UX CHCTEMBI 10
KonTtponpHas padorta No8 1
CreneHp ¢ HeJbIM MOKAa3aTeJIeM. JJIeMEHThI CTATUCTHKH 11
13 CreneHs C 11eJbIM [TOKa3aTeIeM U €€ CBOMCTBA 6
KonTtponpHas padorta Ne9 1
IloBTOpEHUE 10
14 Hrorosoe moBTopeHune Kypca 8 Kimacca 7
Wrorosslii 3auer 1
Hroropas koHTpoJbHAs paboTa 2

9 k1ace
Ne HaumeHoBaHue pa3jesia/TeMbl Kosa-Bo yacos
n/n
IloBTOpEeHHE 3
1 [ToBTOpEHue Kypca 8 kiacca 3
KBaapaTnunas pyHkuus 22
2 DYHKIMU U UX CBOICTBA 5
3 KBazpaTHblil TpexXuscH 4
KonTtponpHas padora Nel 1
4 KBaapatnunas GyHKIMS U ee rpaguk 8
5 Crenennas ¢pynkius. Koposas n-oit crenenn 3
KonTponpHas padora Ne2 1
YpaBHeHHUsI H HEPABEHCTBA C OJIHOM NepeMeHHOM 16




6 YpaBHEeHUs ¢ 0/1HOM IEPEMEHHOM 8
Kontponpnas pabora Ne3 1
7 HepaBeHcTBa ¢ 0JTHON EpEMEHHOM 6
KonTponsHas padota Ned 1
YpaBHeHHS] U HEPABEHCTBA C IBYMS IlepeMEeHHbIMHU 17
8 YpaBHEHHUsI C IBYyMs IEPEMEHHBIMU U UX CHCTEMBI 12
9 HepaBseHcTBa ¢ 1ByMsI IEPEMEHHBIMU U UX CHCTEMBI 4
KonTposabHas pabora Ne5 1
ApudmMeTnyecKkasi H reoMeTpUYeCcKasi MPOrpeccuu 15
10 ApudmeTrrueckasi mporpeccust 7
KonTponsnas pabora Ne6 1
11 | T'eomerpuyeckas mporpeccust 6
KonTposabnast pabora Ne7 1
IToBTOpEHUE 29
12 Hrorosoe moBTOpeHue Kypca 9 xinacca 27
Wrorosas koHTposIbHAs paboTa 2

Baok I'eomerpust
YMK:Artanacsan JI.C.
KosmuyecTB0o yacoB: Bcero 68 yacoB; B Hemedio 2 yaca

7 kaacce
Ne HaumenoBanue pasjaesa/TeMbl Kos-Bo yacos
n/n
HauvanbHble reoMeTpryecKue CBeIeHuUsI 10
1 [Tpsimast  oTpe3ok. JIyd u yron 2
2 CpaBHEHHE OTPE3KOB U YIJIOB 1
3 N3mepenue orpeskon. MsmMepenue yrios 3
4 [TepnieHuKyIIsIpHBIE TIPSIMBIE 2
5 Pemtenue 3amay 1
Kontponbhas padorta Nel 1
TpeyrojbHuKn 17
6 [lepBrlii MpU3HAK paBEHCTBA TPEYTOJILHUKOB 3
7 Menuanbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJbHHUKA 3
8 Bropoii u TpeTuii npu3Haku paBeHCTBA TPEYTOJbHUKOB 4
9 3agaun HA TOCTPOCHUE 3
10 Pewenue 3amay 3
KontponbHas padorta No2 1
IMapajjieabHble IPSIMbIe 13
11 [Tpu3Haky napayuienbHOCTH ABYX MPSMBIX 4
12 AxcroMa napajuienbHbIX NPSMBIX 5
13 Pemenue 3amau 3
KonTponbHas pabora Ne3 1
CooTHOIIEHUsI MEKY CTOPOHAMH M YIJIAMH TPEYIroJbHUKA 18
14 CymMma yriioB TpeyroJbHHKa 2
15 COOTHOIIEHHSI MEX/Ty CTOPOHAMHU U YTJIaMH TPEYrOJIbHUKA 3
KonTtposnpHast padota Ne4 1
16 [IpsiMoyronbpHBIE TPEYTOIBHUKI 4
17 ITocTpoeHue TpeYroJapbHUKA 10 TPEM IEMEHTAM 4
18 Pemenue 3amau 3
KonTponbHas pabora Ne5 1




| HoBTopenne. Pemenne 3agau

| 10

8 ki1ace
Ne HaumenoBaHue pa3jea/TeMbl KoJui-Bo yacoB
n/n
YeTbIpexyroibHUKH 14
1 MHOTroyroJbHUKN 2
2 [TapannenorpaMm U Tpaneuus 6
3 [IpsimoyroabHUK, poMO, KBaJpat 4
4 Pemenue 3amau 1
KonTpossHas padora 31 1
IL1omans 14
5 [Tnomaas MHOTOYTOJTEHUKA 2
6 [Tnomaaym napasuienorpaMma, TpEyroJabHUKA U TPAIeuu 6
7 Teopema [Tudaropa 3
8 Pemrenne 3amau 2
KonTtposabHas pabora No2 1
Ilogo0HBIE TPEYroJIbHUKH 19
9 OnpenereHne Mo 00HBIX TPEYTOJIBHHKOB 2
10 [Tpu3Haku mogo6us TPEYroJIbHUKOB 5
KonTtponbnas pabora Ne3 1
11 [IpuMeHenne moao0us K T0Ka3aTEIHCTBY TEOPEM M PEIICHUIO 3a]1a4 7
12 CooTHolIeHUsT MEXAY CTOPOHAMH U yrjaMd MPSIMOYTOJBHOTO | 3
TpPEYrojbHUKa
KontponpHas padorta Ned 1
OKpY:KHOCTH 17
13 KacarenbHast K OKpy)KHOCTH 3
14 LleHTpanbHBIC ¥ BIIMCAHHBIC YTJIIbI 4
15 UeTsipe 3aMedaTebHbIe TOUKH TPEYTrOJIbHUKA 3
16 Bnmcannast u onucanHas OKpYKHOCTH 4
17 Pemtenue 3amay 2
KontponbHas padoTa No5 1
IloBTOpenue. Pemenne 3agau 4
9 kaacc
Ne HaumeHoBaHue pa3jesia/TeMbl Kos-Bo yacos
n/n
BexTopbl 8
1 IlonsTHEe BEKTOpa 2
2 CrnoxeHue ¥ BHIYUTaHHE BEKTOPOB 3
3 YMHOXKEeHHe BekTopa Ha uucio. [IpuMeHeHHe BEeKTOpOB K peleHHro | 3
3a/a4
MeToa KOOpaAMHAT 10
4 Koopaunats!l BekTopa 2
5 [TpocTeiimme 3a1auu B KOOpAMHATAX 2
6 YpaBHEHUsI IPSMOM U OKPYKHOCTH 3
7 Pemrenue 3agau 22
KonTponpHas padora Nel 1
CooTHOLIEHUSI MeXIy CTOPOHAMM M yIVIaMHM _TpeyroJibHuka. | 11




CKaJ’IﬂpHOC IMPOU3BECICHUEC BEKTOPOB

8 CuHyc, KOCHHYC, TAHT€HC, KOTAaHT€HC yIJIa 3
9 CoOTHOIICHHUSI MEK/Y CTOPOHAMH U YIIIAMHU TPEYroJbHHUKA 4
10 CkasnsipHO€ NTPOU3BEEHNE BEKTOPOB 3
KonTposabnas pabora Ne2 1
JInHa OKPYKHOCTH M IVIOIIAAb Kpyra 12
11 IIpaBHIIBHBIE MHOTOYTOJIbHUKH 4
12 JInuHa OKpYKHOCTH U IUTONIAJb Kpyra 4
13 | Pemenue 3amau 3
KonTposabHas pabora Ne3 1
JBu:kenust 8
14 [TonsiTHE TBMKCHIS 3
15 | IlapauienbHBII IEPEHOC U TIOBOPOT 3
16 | Pemennue 3amau 1
KonTposabnas pabora Ne4 1
HavaibHble cBeJleHHs] U3 CTePeOMeTPHH 8
17 MHororpaHHUuKH 4
18 Tena 1 UX TOBEPXHOCTH 4
00 akcuomMax MUIAHUMETPHUH 2
IloBTOpeHue. Pemenue 3axau 9

Biok «BeposiTHOCTD M CTATHCTHKA» 7-9 Ki1acchl

YMK: U.B.SAmenko
Koaun4yecTBo yacoB: Bcero 34 yacoB; B Heaeawo 1 yac

7 kaace
Ne HaumenoBanue pasjaesa/TeMbl Kosa-Bo yacos
n/n
1 | Ipencrasnenue nauubIx. 7
2 | OnucarenbHas CTaTHCTHKA. PaccenBaHme JAHHBIX 8
KontponbHas padorta Nel 1
3 Cny4yaliHasi ”3BMEHYUBOCTD 6
Brenenue B Teoputo rpadon 4
5 Cnyyaitnbie coObITHs. BeposSTHOCTB U YacTOTaCIy4aitHOTO 4
COOBITHS
KonTtponbHas padorta Ne2
6 O0o001enue, cucreMaTH3anys 3HaHHA.
8 ki1ace
Ne HaunmenoBanue pasaesia/TemMbl Kon-Bo yacos
n/n
1 IToBTOpeHue kypca/ kiacca. 4
2| Onmcarenpuas cratucTiKa. PaccenBanme TTAHHBIX 4
3 MHoxecTBa 4
KonTtpospHas padora Nel 1
4 BeposaTHOCTE CTy4aiiHOTOCOOBITHS 6
5 Bgenenue B Teoputo rpados 4




Cnyygaitabie coObITHS

KonTtponpsHast pabota Ne2

7| O6o6wene, cHcTeMaTH3aLMS SHAHHIL.
9 ki1acc
Ne HaumenoBaHue pa3jea/TeMbl KoJu1-Bo yacoB
n/n
1 [ToBTOpenue kypca8 kiacca 4
DneMeHThl KOMOMHATOPUKHU 4
I'eomeTpuyeckass BEpOSITHOCTH 4
Kontponbsnas padota Nel 1
4 | Ucnbrranus Beprymm 6
5 CnydJaitHasi BeTMIMHA 6
KonTposbHas pabota No2 1
6 | 0606menne 8
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