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Pabouasi nporpamma
OCHOBHOT'0 00111er0 00pa3oBaHMs
no ajreope ais 8-9 kiaccoB (Yriy0JeHHbIH YPOBEHD).

ITosicHuTeILHASA 3aNMUCKA

JlaHHas mporpamMma npeHa3Ha4yeHa Ui OpraHu3alHy Impolecca ooydeHus anredpe B §8-9
kiaccax YHuBepcurerckoro smues Ne 1523 Ilpenynuepcurapus HUAY MU®OU. Ilporpamma
cocTaBlieHa Ha OCHOBe DeiepaibHOro rocy1apcTBEHHOr0 00pPa30BaTEIbHOTO CTaHIapPTa OCHOBHOTO
o0miero oOpa3oBaHUs, YTBEPKACHHOTO Tpukazom MunoOpHayku PD Nel897 or 7.12.2010 roma
"O06 yrBepxkaeHun DenepasbHOr0 rocylapcTBEHHOTO0 00pa30BaTENBHOTO CTaHIIAPTa OCHOBHOTO
obmero obpazomanus”" (B pen. IlpukazoB MunoOpHayku Poccum ot 29.12.2014 N 1644, or
31.12.2015 N 1577) u OcHoBHO#1 00pa30BaTeIbHON MPOrpaMMbl Y HUBEpCUTETCKOTO Jutiest Nel1523
s 8-9 kimaccoB. B HacTosmiel mporpaMMe yYTeHbI OCHOBHBIC TOJIOKEHUsT KoHIenmu 1yxoBHO-
HPAaBCTBEHHOTO Pa3BUTUS M BOCIUTAHMS JIMYHOCTH TPakJaHWMHA Poccuu, a Takke MporpamMmbl
(GhOpMHUPOBaHHS YHUBEPCATBHBIX YYEOHBIX KOMIIETEHIIMH B OCHOBHOW mikosie. [Ipm paspaboTke
JAHHOM MPOrpaMMBbI COOJIOICHA MPEEMCTBEHHOCTh C PaboUei MporpaMMoii 00y4YeHHUsT MaTeMaTHKE
B 5-6 kitaccax u anredpe B 7 kiacce. CopepxaHue KypcoB MaTeMaTUKH 5-6 KiaccoB, anreopsr 7-9
KJIACCOB OOBEIMHEHO B WCTOPUYECKU CIIOKUBIIMECS JIMHUW: YHCIIOBas, ajreOpaudeckas,
(byHKIMOHATBHAS U IPYTHE.

B mnporpamMe coxpaHeHa TpaJMIMOHHAS ISl POCCHUICKOW INKOJBI OpUEHTAIUs Ha
dbyHIaMEHTAIBHBIA XapakTep oO0pa3oBaHMsA, HAa OCBOCHHE INKOJHLHUKAMH OCHOBOIOJAraOIINX
MOHATUHN M WJIEH, TaKMX, KaK YUCII0, OYKBEHHOE MCUYHUCIEHHE, (DYHKIIHS, BEPOSATHOCTD, JCIYKIINUS,
MaTeMaTHIeCKOE MOJICIIUPOBAHUE.

B 8-9 kmaccax muriest ocyiecTBisieTcss 00pa3oBaTeNbHas ACITEIbHOCTD M0 YIIyOJICHHOMY
M3yYeHHIO ajreOphl BO BceX Kiaccax mapaieneid. Hacrosmmas mporpamma BKIIIOYAaeT MaTepual,
CO3JIAIOIINK OCHOBY MaTeMaTHYeCKOW IPaMOTHOCTH, HEOOXOIMMON KaK TeM, KTO CTAHET YUCHBIMH,
WH)KEHEpaMH, H300peTaTesiMi, SKOHOMHCTAaMH H OyJIeT pemaTh NPUHIMIHAAIBHBIC 3aJ1aud,
CBSI3aHHBIE C MAaTeMaTHUKOW, TaK M TeM, /IS KOro MaTreMaTHKa He craHeT chepoi
HETIOCPEJCTBEHHON MPOPECCHOHATBHOMN e TETFHOCTH.

MecTo y4ueOHOro nmpeamera B
yueOHOM IJIaHe 00Pa30BaTeJbHOI0 YUpPe:KIeHUs

Ha u3yuenue npeamera «Anredpa» Ha YriayOJeHHOM YpoBHE B 8-9 kiaccax YHUBEPCUTETCKOTO
maness Ne 1523 Ilpenyausepcurapus HUSY MUODOU mpenycmorpero 5 wacoB B Hemenro, 170
4acoB B roji, 340 yacoB 3a /1Ba roga oOyueHwus.

[Ipenmer «AnreGpa» BKIIOYaeT HEKOTOpPblE BOIPOCHl apU(PMETUKH, pa3BUBAIOIINE
YHCIIOBYIO JIMHUIO 5—7 KJaccoB, COOCTBEHHO alredpandeckuii MaTepua, 3JeMeHTapHble PYHKIINH,
a TaK¥Ke JIEMEHTHl BEPOSITHOCTHO-CTAaTUCTUYECKOM JTMHUH.

I[Inanupyemble pe3yJibTaThl OCBOEHUS] Y4eOHOI0 NpeaMeTa.



BbBINIYCKHUK TOJIy4UT BO3MOXHOCTb HayuuThcs B 8-9 Kiaccax Uil YCIIEHIHOTO

MIPOAOIDKEHHS 00pa30BaHuUs HA YIIIyOJICHHOM YPOBHE:

D1eMeHThI TCOPHUHA MHOKECTB U MAaTeMATHYeCKOil JIOTHKH
L4 CBO60,Z[HO OIIEPUPOBATH (3,HCCI> u Jajie€ — 3HaTb ONPCACICHHUC IIOHATHUA, 3HATH U YMCTb

JIOKa3bIBaTh CBOMCTBa (IIPU3HAKH, €CIIM OHU €CThb) IIOHATHS, XapaKTEpU30BaTh CBSI3U C
JPYrMMU TOHATUSIMHU, HPEACTABISAS OJHO IOHATHE KaK 4YacTh LIEJIOCTHOIO KOMILIEKCa,
UCIOJIb30BaTh IOHATUE M €0 CBOMCTBA NPHU IPOBEIECHUM PACCYXKIECHHUH, J10Ka3aTeIbCTB,
pELIEHUH 3a]a4) NOHATHSAMHU: MHOKECTBO, XapaKTEPUCTUKHA MHOXKECTBA, 3JIEMEHT MHOXKECTBA,
MyCTOe, KOHEYHOEe M OECKOHEYHOE MHOXECTBO, IOJMHOXKECTBO, IPHHAIICKHOCTD,
BKJIFOUEHHE, PABEHCTBO MHOKECTB, CIIOCOOBI 3a/JaHHE MHOKECTBA;

3aj[aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOaMU;

IIPOBEPATH BBITOJHEHUE XAPAKTEPUCTUYECKOIO CBOMCTBA MHOYKECTBA,

CBOOOJIHO ONIEPUPOBATH MOHATUSAMHU: BHICKA3bIBAHNE, HCTUHHOCTD U JIO)KHOCTh
BBICKa3bIBaHUS, CII0KHBIE U IIPOCTHIE BHICKA3bIBAHUS, OTPULIAHUE BbICKA3bIBAHUI; HICTUHHOCTD
U JIOKHOCTb YTBEPI)KICHUS U €ro OTPULIAHUS, OTIEpALlMM  HAJ BBICKAa3bIBAHUAMHU: U, WIIH,
HE; YCJIOBHBIE BBICKA3bIBAaHUSI (MIMILTUKALMH);

CTPOUTH BBICKA3bIBAHUS C HCHOJIb30BAaHMEM 3aKOHOB aireOpbl BHICKA3bIBAaHUH.

B noeceonesnoii yscusznu u npu uzyueHuu opy2ux npeomemos:

CTPOUTH PACCYX/IEHUSI Ha OCHOBE HCIOIb30BaHUS IIPABUII JIOTUKH;

HCIO0JIb30BATh MHOXKECTBA, OMEpAlMU C MHOKECTBAMH, UX I'papUuecKoe NpeCTaBICHUE IS
OIMCAHUSl pEAIbHBIX MPOLECCOB U SBJICHUHM, NPH peIIeHUH 3ajad JAPYIHX Y4eOHbIX
IIPEIMETOB.

Yucaa

CBOOOJTHO OMEPHPOBATH MOHATUSMU: HATYPAIbHOE YMCIO, MHOXECTBO HATYpPAIbHBIX YHCE,
1[eJ0€ YHCII0, MHOXKECTBO II€NIbIX YHCEeN, OOBIKHOBEHHAs JpOoO0b, JECATUYHAS JpOOb,
CMEIIAHHOE  YMCIO, pAlUOHATBHOE  YHMCIO, MHOXXECTBO  PAallMOHANbHBIX  YHCE,
HppAllMOHAILHOE YHWCJIO0, KOPEHb CTEMEeHH N, JACUCTBUTEIBHOE YHCIO, MHOXKECTBO
JNEHUCTBUTENBHBIX  YMCEJN, TE€OMETpUYECKass MHTEpPIpETaluss HaTypalbHBIX, LEJbIX,
paIMOHATILHBIX, IEHCTBUTEIIBHBIX YUCEIT;

MOHUMAaTh W OOBSACHATH Pa3HUILy MEKIY MO3UIMOHHOW U HEMO3UIIMOHHOW CHUCTeMaMH
3aIUCH YHUCETT;

MIEPEBOIUTH YMCIIA U3 OJHOW CUCTEMBI 3aITUCH (CUCTEMBI CUMCIICHHS) B IPYTYIO;

JIOKa3bIBaTh W HCIIOJIb30BAaTh MPU3HAKU JEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsI 1
MIPOW3BEICHHUS YHCEIT TIPY BHITIOJTHEHUH BHIYMCICHUHN U PEIICHUN 33]1aY;

BBITIOJHATH OKPYTJIEHHE PAllMOHATIBHBIX U UPPALIMOHAIBHBIX YUCEIl C 33JaHHON TOYHOCTBIO;
CpaBHUBATh JICHCTBUTEIILHBIEC YHCTIA PA3HBIMU CIIOCOOAMU;

VIIOPSI0YUBATh YUCIIA, 3alMCAHHBIE B BUAEC OOBIKHOBEHHOW W JECATUYHOW IpoOu, Ymcia,
3aMCaHHbIE C HCIIOJIb30BAaHUEM apU(PMETHUUECKOTO KBAAPATHOTO KOPHS, KOPHEH CTETECHH
Oouble 2;

Haxoauts HOJl u HOK uncen pa3HbiMu crioco6aMu ¥ UCIOIB30BATh UX MIPU PEIICHUH 3a/1a4;
BBITIOJTHATh BBIYHCICHUS W TMPEOOPa30BaHUS BBIPAKCHHM, COACPKAIMUX JICHCTBUTEIHHBIC
YHUCJIa, B TOM YHCIIE KOPHU HATYPAJIbHBIX CTETICHEH.

B noeceonesnoii ycusnu u npu uzyuenuu opy2ux npeomemos:

BBITIONTHATh U OOBSACHATH PE3yJbTaThl CPABHEHHUS PE3yJIbTATOB BBIYMCICHUW TPHU PEUICHUH
MPAKTUYECKUX 3a/la4, B TOM YHCJIE NPUOMDKEHHBIX BBIYUCICHHUM, HWCIIONB3ysS pa3HbIC
CIIOCOOBI CpaBHEHHUH;

3aluChiBaTh, CpPaBHUBAaTh, OKPYIJISAITh YWCIOBBIE JAHHBIE PEAIbHBIX BEJIMYUH C
HCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHHSI;

COCTAaBIISITh W OLIEHUBATh Pa3HBIMU CHOCOOAMU YHCIOBBIC BBIPAXKCHHUS TPH PEIICHUU



MPaKTUYECKHX 3a]a4 1 3a7a4 U3 APYTUX yU4eOHBIX MIPEAMETOB.

To:knecTBeHHbIE NIPe00pa3oBaHUS

CBOOO/IHO OTIEPUPOBATH MOHATUSMH CTETICHU C LIEJIBIM M APOOHBIM MTOKA3aTEIIeM;

BBIIOJIHATH J10Ka3aTeIbCTBO CBOMCTB CTENEHU C LIEIBIMU U IPOOHBIMH [TOKA3ATEIIMH;
OIIEPUPOBATH MOHATHAMU «OJHOWIEH», «MHOIOWIEH», «MHOTOWIEH C OJHOW IIEPEMEHHOI»,
«MHOTOYIEH C HECKOJbKUMH INEPEeMEHHBIMHI», KOA(P(PUIUEHTbl MHOIOWIEHA, «CTaHIapTHas
3aIMCh MHOTOYJIEHA, CTEIIEHb OJIHOWIECHA U MHOTO4JICHA;

CBOOOZHO BIaJeTh INpHEMaMM [peoOpa3oBaHMs LEJNbIX U JAPOOHO-PALMOHAIBHBIX
BbIpaKEHUM;

BBIIIOJIHATH ~ PA3/IOKEHWE MHOTOWIEHOB HAa MHOXHTENM pPa3HbIMH  CIIOCOOaMH, ¢
WCTIOJIb30BaHUEM KOMOMHAINIA Pa3IMYHBIX TIPHEMOB;

UCIIOJIb30BaTh TeopeMy Buera u teopemy, oOpatHyto Teopeme Buera, aias noucka KopHen
KBaJpaTHOIO TPEXWICHA U JJIs PELICHUs 3a1a4, B TOM YMCJIE 3a/1a4 C [TapaMeTpaMu Ha OCHOBE
KBaJIpaTHOI'O TPEXWICHA,;

BBINOJIHATD JIEJICHUE MHOTOYJIEHA HA MHOTOWIEH C OCTATKOM;

JIOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEN U KOPHEW CTENEHHU N;

BBITIOJTHATH TPE0Opa30BaHMs BBIPAKCHUH, COACPIKAIIMX KBAAPaTHBIE KOPHU, KOPHU CTETICHH
n;

CBOOO/IHO  ONEPUPOBATH IMOHATHAMU  «TOXKIECTBO», «TOXKIECTBO HAa  MHOXECTBEM,
«TOXJIECTBEHHOE ITpeoOpa3oBaHuey;

BBIMOJIHATH Pa3IU4YHbIe MPEeoOpa3oBaHUs BBIPAKEHHUM, COAEPIKAIMX MOIYIIH, (\/F )2 =x" .
B noeceonesnoit scuznu u npu uzyueHuu Opyeux npeomemos:

BBITOJIHATE MPE0O0pa3oBaHus U ACUCTBHUS ¢ OYKBEHHBIMU BBIPKEHHSIMH, YHUCIIOBbIE
KOX(HUIMEHTHI KOTOPBIX 3aIMCAHbI B CTAHJAPTHOM BUJIE;

BBITIONIHATh TPE0Opa30BaHUsl PANMOHAIBHBIX BBIPAKEHUN TPU PEIICHUU 3a7ad APYTrux
y4eOHBIX IPEMETOB;

BBITIOJIHATE TIPOBEPKY MPaBAOMOAOOMS (DU3MUYECKUX W XUMHUYECKUX (OpMylT Ha OCHOBE
CpaBHEHMsI pa3MEPHOCTEN U BaJICHTHOCTEM.

YpaBHeHUs U HEPaBEHCTBA

CBOOOJHO  ONEpUpPOBATh  TOHATHSMM:  yYpaBHEHHME,  HEPaBEHCTBO, PAaBHOCUJIbHbIE
YPaBHEHMsI W HEPABEHCTBA, YPAaBHEHHE, SIBIIONICECS CIEICTBUEM JPYroro ypaBHEHUS,
ypaBHEHUsI, pABHOCHJIbHBIE HA MHOXECTBE, PABHOCHIIbHBIE ITPe00pa30BaHusl ypaBHEHUH;
pemare pasHble BUABl YPAaBHEHUH M HEPABEHCTB M MX CHCTEM, B TOM YHUCIIE HEKOTOpPBIE
ypaBHeHUs 3 U 4 cTeneHei, 1poOHO-palMoHaIbHbIE U HPPALlMOHAIBHBIE;

3HaTh TeopeMy Buera juisl ypaBHEHHI CTENIEHH BBILIE BTOPOU;

MMOHUMaTh CMBICII TEOPEM O PAaBHOCHJIBHBIX M HEPABHOCHIILHBIX MPE00pa3oBaHUIX ypaBHEHUN
Y YMETh UX JIOKa3bIBaTh;

BIAJCTh Pa3sHbIMM METOJAMU DELICHUS YpPAaBHEHUN, HEPABEHCTB M MX CHUCTEM, YMETb
BBIOMpATh METO]] pelIeHnss 1 000CHOBBIBATH CBO BBIOOD;

UCIOJb30BATh METOJ MHTEPBAJIOB JJIi pElIEHUS HEPaBEHCTB, B TOM 4YHCJIE ApPOOHO-
palMoHABHBIX U BKIIIOYAIONIUX B ce0sl HPPALMOHATIbHbBIE BHIPAKEHUS;

pemate aireOpanyeckre YpaBHEHUS M HEPABEHCTBA W HMX CHUCTEMbl C TIapameTpamu
anreOpanyeckuM 1 rpauueckKuM METOaMu;

BJIAJIETh Pa3HBIMU METOIaMU JI0KA3aTeIbLCTBA HEPABECHCTB;

pelIaTh ypaBHEHNUs B LENIbIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 33/1aBacMble YpPaBHEHHMSMH, HEPaBEHCTBAMHU U HX
CUCTEMaMH.



B noeceonesnoit scusnu u npu uzyuenuu opy2ux npeomemos:

COCTaBJIATh M pELIaTh YpPaBHEHUS, HEPABEHCTBA, UX CHCTEMBbl MPU PEUICHUU 3373y IPYTUX
y4eOHBIX MPEIMETOB;

BBIMOJIHATH OLIEHKY MPaBIOINOI00UsI Pe3y/iIbTaToB, MOJYyYaeMbIX MPH PEHICHUU PA3TUYHBIX
ypaBHEHH, HEPAaBEHCTB U UX CHCTEM IIPH PELICHUH 33/au APYruX y4eOHBIX MPEIMETOB;
COCTaBJISITh M pelIaTh YpaBHEHUS M HEPABEHCTBA C MapaMeTpamMH MpHU PEIICHUH 3a]1a4 IPYTHX
y4eOHBIX MPEIMETOB;

COCTaBJISATh YPaBHEHUE, HEPABEHCTBO MJIM UX CHUCTEMY, OIMCHIBAIOIIUE PEATIbHYIO CUTYAIIUIO
WM TIPUKIIAJIHYIO 3a/1a4y, UHTEPIIPETUPOBATH MOTyYEHHbIE PE3yIbTATHhI.

DOyHKUHU

CBOOOJHO  OIEPHPOBATH TOHATUSMH: 3aBHCUMOCTh, (DYHKIMOHAJIbHAS 3aBHCHMOCTD,
3aBHCHMas U HE3aBUCUMas NIepeMeHHbIe, QYHKIINS, CIIOCOOBI 3aaHus (PYyHKIIUU, apTyMEHT U
3HayeHue (yHKIUM, OOJACTh OIpENeNeHUsT W MHOXKECTBO 3HAueHUS (YHKIMH, HYIU
(GyHKIMH, TIPOMEKYTKHA 3HAKOIIOCTOSTHCTBA, MOHOTOHHOCTH (DYHKITHH, HauOonblllee |
HauMEHbIIIee 3HAYEeHUS, YETHOCTH/HEYETHOCTh (DYHKIMH, MEPUOAUYHOCTh (YHKIIHMH,
rpaduk  QYHKIUHM, BEpPTUKAIbHAS, TOPU3OHTAIbHAS, HAKIOHHAS AaCHMIITOTBL, Tpaduk
3aBUCHUMOCTH, HE SIBIISIOLIEHCS (YHKIIHEH,

cTpouth rpaduku (QYHKIUH: JTHHEHHOW, KBAJAPATHYHOW, IPOOHO- JTMHEWHOW, CTEIIEHHON

IIPY PA3HBIX 3HAYCHMSX [MOKA3ATENS CTENEHU, Y = |X| X

UCIIONB30BaTh npeobpazosanus rpaduxa Gynkumm Y = f(X) mma mocrpoenns rpaduxos
¢ynxumit Y = af (kx+b)+c;

aHAJM3UPOBATH CBOWCTBA (DYHKIM U BHJI TpadvKa B 3aBUCHMOCTH OT T1apaMeTpPOB;

CBOOO/THO OIIEPUPOBATH HOHATHSIMH: OCIIEIOBATENLHOCTD, OrPaHUYEHHAS
MOCIIEIOBATENHHOCTh, MOHOTOHHO —BO3pacTaromiasi (yObIBaroOIas) MOCIEIOBATENBHOCTS,
npejieNl MOCIeN0BATEIbHOCTH, apu(pMeTHIECKass MPOTPECCHs], TEOMETPUUECKAsi MPOrPeCCHs,
XapaKTePUCTHIECKOE CBOMCTBO apiH()METHUECKO# (TeOMETPUIECKOM) IPOrPECCHH;
HCIIOJb30BAaTh METOJl MaTeMaTHYECKOM WHIYKIMH U BbIBOAA (DOPMYII, JOKa3arTelbCTBa
PaBEHCTB M HEPABEHCTB, PENICHHUS 3a/1a4 Ha JIETUMOCTH;

HCCIIEIOBATh TOCIICIOBATENBHOCTH, 3aJaHHbIC PEKYPPEHTHO;

peraTh KOMOWHUPOBAHHBIC 3a1a91 Ha apU(PMETHIECKYIO U TEOMETPHIECKYIO TPOTPECCHH.

B noeceonesnoii scusnu u npu uzyuenuu Opyzux npeomemos:

KOHCTPYHpPOBaTh W HCCIEI0BaTh (DYHKIMH, COOTBETCTBYIOIIME PEATBHBIM IIPOLECCaM |
SBJICHUSAM, WHTEPIPETUPOBATH MOJYYEHHBIE PE3YJIBTAThl B COOTBETCTBHU CO CHENMPHUKON
HCCIIEyEeMOTO TIPOIIECCa HITH SBIICHHS;

UCIIOB30BaTh TPaUKH 3aBUCHMOCTEN IS HCCIIEI0BAHMS PEATBHBIX MIPOIIECCOB U ABIECHHUIA;
KOHCTPYHMPOBATh W MCCIEN0BATh (PYHKIUK TP PENICHAH 3384 IPYTHX yIeOHBIX MIPEIMETOB,
UHTEPIPETUPOBATh MOIYYCHHBIE PE3YIbTAThl B COOTBETCTBHU CO CIECHH(HUKON Y4eOHOTO
npeaMeTa.

CraTucruka v Teopusi BEpOSTHOCTEM

CBOOO/IHO OTIEPUPOBATh MOHATHAMH: CTOJIOYATHIE U KPYTOBBIE TMarpaMMbl, TAOIHIIbI JAHHBIX,
cpenHee apu(MeTHYECKoe, MeIuaHa, HauOoJblllee M HaUMEHblIee 3HAYEHUS BBIOOPKH,
pa3max BEIOOPKH, AUCTIEPCHS M CTAHAAPTHOE OTKIIOHEHHUE, CITydaiiHasi N3MEHUHUBOCTD;
BbIOMpaTh HaumbOosiee yAOOHBIH croco0 MpeacTaBieHUs HWH(POpMAIMK, aJeKBaTHBINA ee
CBOMCTBaM H IIeJIsIM aHAJIN3a,

BBIYHCIISITH YUCIIOBBIC XapAKTEPHUCTHKH BHIOOPKH;

CBOOOJJHO  ONEpUpOBaTh  MOHATHAMH:  (DAaKTOpHAT  YHCIIA, HEPECTAHOBKU, COYECTAHUS



U pa3MeuleHus, TpeyronbHuk Ilackans;

CBOOOJHO OINEPUPOBATH MOHSTUSAMHU: CIYYalHBIM OIBIT, CIy4YalHbIH BHIOOP, HUCHBITAHUE,
3JIEMEHTApHOE CiIydailHOe COOBITHE (MCXOM), KJIACCHYECKOE OIpeJelieHHe BEepOSATHOCTU
CIIy4aifHOTO COOBITHS, ONEepallK HaJl CIy4alHbIMU COOBITUSMHU, OCHOBHbIE KOMOMHATOPHBIE
bopmyIbL;

CBOOOJHO OINEPUPOBATH MOHSTUSMHU: CIYYalHBIM OIBIT, CIy4YalHbIH BHIOOP, HUCIBITAHUE,
JJIEMEHTAapHOE Ccly4yailHoe coObITHE (UCXOM), KJIACCHYECKOe ONpe/eiieHHE BEpPOSTHOCTU
CITy4aifHOTO coObITHS, orepanuu HaJl CITly4JallHBIMH COOBITUSIMH, OCHOBHBIE
KOMOMHATOPHBIC ()OPMYJIHI;

3HATh IPUMEPHI CITyYalHBIX BEJIMYNH, U BEIYUCIATH X CTATUCTUYECKHE XapaKTEPUCTUKY;
UCTIOJIb30BaTh (POPMYJIIbl KOMOMHATOPUKY TIPH PELICHNH KOMOMHATOPHBIX 3a]1a4;

pelaTh 3a/1a41 Ha BBIYHUCICHHE BEPOATHOCTH B TOM YHCIIE C UCTIOJIB30BaHUEM (DOPMYIL

B noeceonesnoit scuznu u npu uzyueHuu Opyeux npeomemos:

MPECTaBIATh HH(POPMAIIMIO O PEaTbHBIX MPOIeccax U SBICHHSX CIIOCOOOM, aJeKBaTHBIM €€
CBOWCTBAM U IEJIU HCCIICIOBAHUS;

aHAIM3UPOBATh M CPABHUBATh CTATHCTHYECKHE XAPAKTEPUCTHKH BBIOOPOK, TOJYYEHHBIX B
mpolecce pelieHus MPUKIAIHON 3a1au, U3YUYEHUS! PeabHOTO SIBIICHUS, PEIICHUs 3a/1a4l U3
JPYTUX YU9eOHBIX MPEIMETOB;

OLIEHUBATh BEPOSATHOCTh PEATbHBIX COOBITUI U SIBIICHUH B PA3IUYHBIX CUTYaIUsX.

TekcTOBbBIE 3a1a4H

pelIaTh MPOCThIE U CIOXKHBIE 3a]1auy, a TAKXKe 3a/1aud MOBBIIIEHHON TPYIHOCTH U BBIICIATH
UX MaTeMaTUYECKyIO0 OCHOBY;

pacrio3HaBaTh pa3Hbl€ BU/IbI U THUIIbI 33]1a4;

HCIOJIb30BATh pPa3Hble KpaTKUE 3alliCU KaK MOJIENIM TEKCTOB CIOXKHBIX 3aJad W 3ajad
MOBBIIIEHHOW CJI0HOCTH JUIsl IIOCTPOEHHUSI TOMCKOBOM CXEMbI U PELICHHUs 3a]a4, BbIOUpaTh
ONTUMAJIBHYIO JUI PACCMaTPUBAEMOM B 3a/1a4€ CUTyallMd MOJIENIb TEKCTA 3a]auu;

pa3nuyath MOJENb TEKCTa M MOJENb pEeHIeHHs 3a/a4yM, KOHCTPYHPOBaTh K OJHOMN
MOJIENIM PEIICHUs! CIOXKHBIX 33734 pa3Hble MOJIENH TEKCTa 3ajauu;

3HaTh U MPUMEHATh TPU CIOCO0a MOMCKa pelleHus 3afad (0T TpeOOBaHMSA K YCIOBHIO U OT
YCIIOBHSI K TPEOOBAHUIO, KOMOMHUPOBAHHBIN );

MOJIETTMPOBATh PACCYXIEHHS IPU MOMCKE PEIIeHNs 33/1a4 C TOMOILBIO rpag-CXeMbl;
BBIJICJISITH ATAIlbl PELICHMS 334U U COJIEpKaHNe KaXI0ro JTana;

yMeTh BBIOMpaTh ONTHUMAJIBHBIA METOJA pelleHHs 33/Jaud M OCO3HaBaTh BBIOOP MeETO[a,
paccMaTpuBaTh pa3IMYHbIE METO/IBI, HAXOANUTh Pa3HbIE PELICHUS 3aja4H, €CIIA BO3MOXKHO;
aHaJIM3UPOBATh 3aTPYAHEHUS MPU PEIICHUH 3a/1a4;

BBIMOJIHATh ~ pa3iMuHble  NpeoOpa3oBaHUs  NPEJIOKEHHOM  3a/Ja4yM, KOHCTPYHWPOBATh
HOBBIE 33/1a41 U3 JAHHOM, B TOM YHCJie 0OpaTHHIE;

MHTEPIPETUPOBATh BBIYUCIUTENBHBIE PpE3YJAbTaThl B  3aJaue, UCCIEA0BATh MOJyYEHHOE
pelLIeHNe 3a1a4y;

U3MEHATh YCJIOBUE 3ajad (KOJMYECTBEHHbIE WJIM KAueCTBEHHbIE JlaHHBIE), HCCIE0BaTh
U3MEHEHHOE [IPe0Opa30BaHHOE;

aHAJIM3UPOBaTh BCEBO3MOXKHBIE CHUTYallUd B3aMMHOIO pPACIIOJIOKEHUS JABYX OOBEKTOB U
M3MEHEHHE UX XapaKTePUCTUK MPU COBMECTHOM JBMXKEHUH (CKOPOCTb, BpEMsi, pacCTOSHHE)
IIPU pelleHUH 3aja4 Ha JBHKEHHUE JBYX OOBEKTOB KaK B OJIHOM, TaK U B MPOTHBOMOIOKHBIX
HaIpaBJICHUAX, KOHCTPYUPOBAaTh HOBbIE CUTYallMd Ha OCHOBE M3MEHEHHs YCIOBHUH 3aqauu
IIPU ABMKEHUHU T10 PEKE;

UCCIIEI0BaTh BCEBO3MOXKHBIE CHUTYallMM NpU pEIICHUH 3aJad Ha [JBWKEHHME IO peKe,
paccMaTpuBaTh pa3HbIe CUCTEMbI OTCUETA;

pemate pa3HooOpa3HbIE 3a/1a4N «HA YaCTH;

pemiate ¥ 0OOCHOBBIBATH CBOE pEIICHHE 337ad (BBIACIATH MAaTeMaTHYeCKyl0 OCHOBY) Ha



HAXOXKJICHHE YaCTH YHMCIIa M YKCTIa [0 €T0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA IPOOH;

®  OOBACHATH UICHTUYHOCTD 33J1a4 PA3HBIX THUIIOB, CBA3BIBAIOIINX TPH BEJIMYUHBI (HA pa0oTy, Ha
MOKYIKY, Ha JIBUKCHUE), BBIICIISITh OTH BEJIMYUHBI M OTHOIICHUS MEXKITY HUMH, IPUMEHSThH
WX IIPH PELICHUH 337124, KOHCTPYHPOBATh COOCTBEHHBIC 3a/1a4 YKa3aHHBIX THIIOB;

e BIAJCTh OCHOBHBIMH METOAAMU pEIICHHs 3aJad Ha CMECH, CIUIaBbl, KOHIICHTPAIIHH,
WCIIOJIh30BATh X B HOBBIX CHTYAIIUSAX IO OTHOIICHUIO K M3yYCHHBIM IPOIECCE O0yUCHHS,

e pelaTh 3aJIa4M Ha IMPOLIEHTHI, B TOM YHUCIIC, CJIOMKHBIC MPOILIEHTHI ¢ 000CHOBAHUEM, UCIIONB3YS
pa3HbIe CIIOCOOBL;

® pemaTh JIOTUYECKHE 3a/1a4H Pa3HBIMU CITIOCOOAMU, B TOM YHUCIIC, C ABYMs OJIOKaMU U C TpeMs
OJIOKaMHM TaHHBIX C IIOMOILBIO TaOJIHII;

e pemaTh 3aJa4d 10 KOMOMHATOPHKE M TEOPHUH BEPOSTHOCTEH HAa OCHOBE HCIOJIb30BAHUS
M3YYEHHBIX METOJIOB U 0OOCHOBBIBATh PEILICHUE;

e permaTh HECJIOKHBIC 33]]a91 TI0 MATEMATHUECKOW CTATUCTHKE,

® OBJIAJCTh OCHOBHBIMH  METOJAaMH  PCIICHHS  CIOKCTHBIX  3a7ad: apuMETHUCCKUH,
anreOpanyeckuii, IepeOdOp BAPHUAHTOB, T'C€OMETPUYECKHUM, rpadUUeCKUid, IPUMEHATh UX B
HOBBIX I10 CPABHEHUIO C U3YYCHHBIMU CUTYAIUSX.

B noeceonesnoii scusnu u npu uzyueHuu Opyzux npeomemos:

e KOHCTPYHMPOBaTh HOBBIC JUIS JAHHON 3a/Ja4d 3aJa4HbIe CUTYAIlMH C YYETOM pPEalbHBIX
XapaKTEPUCTHK, B YACTHOCTH, TIPU PEIICHUH 3a/1a4 Ha KOHIICHTPAINH, YIUTHIBATH IJIOTHOCTH
BEIIIECTBA; PEIIaTh ¥ KOHCTPYHPOBATh 3a/1aull HA OCHOBE PACCMOTPECHUS PEaIbHBIX CUTYalUH,
B KOTOPBIX HE TPEOYETCs] TOUHBIM BEIUMCIIUTEIILHBIA PE3YIIbTAT;

e pelIaTh 3aJIa4M Ha JBHXKCHHUE 110 PEKE, pacCMaTpUBasi pa3HbIC CHCTEMbI OTCUCTA;

® KOHCTPYHMPOBATb 33/IaYHbIC CUTYyaIlUH, IPHUOIMKCHHBIE K PEaTbHOM JICHCTBUTEIILHOCTH.

Hcropust MaTeMaTHKH
® ONNUCBIBATH OTHACIBHBIC BBIAAIOLIUECS pE3YyIbTaThl, IIOJYYEHHBIE B XOJE pa3BUTHUA
MaTE€MaTUKHU KaK HayKH;
® 3HATh NPHUMEPHl MAaTEMAaTUYECKUX OTKPBITUM M HUX aBTOPOB, B CBA3U C OTEHYECTBEHHOU M
BCEMHUPHOH UCTOPHUEH;
® IIOHUMAaThb POJIb MAaTEMAaTUKH B pasBuTUU Poccun.

MeToabl MATEMATUKH
e BBRIOMPATh MOAXOASIIUNA HM3yYEHHBIN METOJ ISl PELICHUS W3YYEHHBIX THUIIOB
MaTEMAaTUYCCKUX 3aa4,
® [IpUBOJUTH IIPUMEPHI MaTeMaTHYECKHX 3aKOHOMEPHOCTEN B OKpYKarouen
JIEWCTBUTEIIBHOCTH U IIPOU3BEICHUSAX UCKYCCTBA.

Conep:xanue y4eOHOr 0 nmpeamera.

Yucaa

Payuonanvusvie yucna. CpaBHeHNe palMOHAIBHBIX 4YHcen. JleicTBUsS ¢ palnuroHAIbHBIMU
gyrcnamu. KoHeuHble 1 OeCKOHEUHbIE JecaTuuHbIe ApoOu. [IpencTaBneHne panroHaIsHOTO YKCa B
BU/IE IECATUIHON APOOH.

Hppayuonanvnvie uucna. llowarue  uppanuoHanbHOro  yucia.  Pacno3HaBanue
WppALMOHATIBHBIX 4Hcen. JIeWcTBUST ¢ HppanuoHaIbHBIMH 4YKciiamu. CBOWCTBa JACHCTBUU C
HppalMOHAIbHBIMU YKciiaMu. CpaBHEHUE HPPALUOHAIBHBIX 4Yuceld. MHOXECTBO IEHCTBUTEIbHBIX
yucen. [IpencraBienns o paCIIMPEHUSX YUCIOBBIX MHOKECTB.



ToxnecTBeHHBIC MPe0Opa3oBaHus

Yucnoevie u dOykeennvie eviparcenus. BolpakeHUe ¢ IEpEeMEHHON. 3HAYEHUE BBIPAKEHUS.
[loncraHoBKa  BBIPAKEHWH  BMECTO  IEPEMEHHBIX. 3aKOHBI  apU(PMETHUECKHX  JICHCTBUIL.
[IpeoOpa3oBaHusi 4YMCIOBBIX BBIPQKEHUN, COAEPXKAIIMX CTEIEHW C HaTypaJbHbIM U IIeJIbIM
IIOKa3aTeJIEeM.

Mnozounenwi. OnHOWIEH, CTeNeHb OAHOWIEeHA. [leiicTBus ¢ oxHouneHamu. MHOrowies,
CTCIICHb MHOrowieHa. 3HadeHus MHorowieHa. JleficTBus ¢ MHOrowieHamu: CIOXEHHUE,
BbIUMTAHUE, YMHOXKEHHUE, neneHue. [IpeoOpasoBanue 11en0ro BbIpakeHus B MHOrowieH. Gopmyib
COKpAILIEHHOI'O YMHO)KEHHUS: PAa3HOCTb KBAJApaTOB, KBaJApaT CYMMbl U pa3sHOCTH. Dopmyibl
peoOpa3oBaHusl CYMMBbI U Pa3HOCTH KyOOB, KyO CyMMbI M pa3HOCTH. Pa3noxeHrne MHOTOYJICHOB Ha
MHOKUTENTM: BBIHECEHHE OOIIEro MHOXHTENS 32 CKOOKHM, TPYNIHMPOBKA, MCIIOJIB30BaHUE (HOPMYII
COKpALIEHHOTO0 YMHOK€HUs. MHOrouneHnsl ¢ oqHoi nepemeHHoW. CTaHIapTHBIN BUJI MHOTOYJIEHA C
onHOM mnepemeHHoW. KBaxparHelli TpexwieH. KopHu kBagpatHOro tpexuieHa. Pasnoxenue Ha
MHOXKUTENIM KBaJpaTHOro TpexwieHa. Teopema Buera. Teopema, obOpartHas Tteopeme Buera.
Boienenune mnonHoro kBajapara. PasznokeHue Ha MHOMKHUTEIM CIIOCOOOM BBIJEJIEHHS IOJIHOTO
KBajpara.

Honamue moscoecmea. ToXIeCTBEHHOE  TPeoOpa3OBaHUE. [IpencraBnenue 0
TOXKJIECTBE HA MHOXECTBE.

Jlpoono-pauuonanvuslie  eviparycenusn.  AnreOpamdeckas — apoOb.  I[IpeoOpasoBanus
BBIPAKEHUM, COAEpXKAIIUX CTEINEHU C LEJIbIM MIOKA3aTEJEeM. Jomnyctumblie 3HAYEHUs
MEpEeMEHHBIX B JpOOHO-pAllMOHAIBHBIX BhIpaKeHUsX. CokparieHue aiareOpandeckux Ipodeit.
[TpuBenenue anreOpamveckux ApoOeil kK obmemy 3HaMmeHatemnro. JleHcTBus ¢ anreOpanyecKUMH
IpOOsIMU: CIIOKEHHe, yMHOXEHHWe, neneHue. lIpeoOpa3zoBaHue BBIpRKEHHUH, COJCpIKAIIMX 3HAK
MOJLYJISL.

Hppayuonanvuvie ewviparxcenuna. ApudMeTHuecKud KBaJpaTHbIH KopeHb. JlomycTtumsie
3HAYEHUs NMEPEMEHHBIX B BBIPAKCHUSX, COACPKAIIMX apuMETHUECKUE KBAJApPATHBIE KOPHH.
[IpeoOpa3oBaHue BBIpaKEHUH, coJepXalluxX KBaJapaTHble KOpHU. KopHM N-bIX cTeneHeil.
JlonycTrMble 3HAYEHUS TEPEMEHHBIX B BBIPAKEHUSAX, COAEPKAIIMX KOPHH N-bIX CTETEHEN.
[IpeoOpa3oBaHue BbIpaKEHH, CoZepKALMX KOPHU N-bIX cTeneHel. CTeneHb C palMOoHaAIbHBIM
nokazareneM. [IpeoOpazoBaHue BbIpaK€HUH, COAEPIKAIIMX CTENEHb C PallMOHAIBHBIM ITOKa3aTeIeM.

YpaBHeHust

Pasencmea. Yucnosoe paBeHcTBO. CBoiicTBa 4YMCIIOBBIX paBeHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

Ypaenenus. Ilonsitue ypaBHeHHs v KOpHs ypaBHeHus. [IpeacraBienue o paBHOCUIBHOCTH
YPaBHEHUI U ypaBHEHMsIX-CleCTBUAX. [IpeacraBnenne o paBHOCHIBHOCTH Ha MHOYKECTBE.
PaBHOCUIIBHBIE TpeoOpa3oBaHUs YpaBHEHHH.

Memoouvl pewienus ypagnenuii. MeTonbl paBHOCUIBHBIX MPeoOpa3oBaHHM, METO.
3aMEHbI NepeMeHHOH, rpaduueckuii meroa. Micnonp30Banre CBOMCTB (PyHKIMN ITPU PEIIEHUN
YPaBHEHUH, UCNIOIb30BaHUE TEOpEeMbI BueTa /Ui ypaBHEHUH CTENEHU BBILIE 2.

Juneiinoe ypasnenue u e2o kopuu. Pelienue MTMHENHBIX ypaBHEeHU. KonndyecTBO KopHEi
JUHENHOrO ypaBHeHus. JInHElHOEe ypaBHEHUE C TApaMETPOM.

Keaopammnoe ypasnenue u eco kopru. JIACKpUMUHAHT KBaJpaTHOTrO ypaBHeHUs. Dopmyna
KOpHEW KBaJpaTHOro ypaBHEHHs. KoanmuecTBO NENCTBUTENBHBIX KOPHEN KBAJApaTHOTO YPABHEHMS.
Pemennie kBapaTHBIX YpaBHEHU: rpapMuecKUil METO/ pelIeHHs], UCTIONb30BaHHe (GOPMYIIbI [
HaXOXXJICHUS KOpPHEH, pa3iokeHWe Ha MHOXXUTENHM, MOJ00p KOpHEH ¢ MCHOJIb30BAHUEM TEOPEMbI
Buera. bukBagpaTHbele ypaBHEHMS. YpPaBHEHHs, CBOAMMBIE K JIMHEWHBIM U  KBaJpaTHBIM.
KBanpatHoe ypaBHeHME C IapaMeTpoM. PerleHune NpocTeHIMX KBaJApaTHBIX YPaBHEHUH C
napaMmeTpamu. PellieHre HEKOTOPhIX TUIIOB YpaBHEHHH 3 U 4 CTENEeHMU.

Jpobéno-payuonanvusie ypasnenus. Pemenne 1poOHO-pallMOHATIBHBIX YPaBHEHUH.



Ipocmeiimue uppayuonansusie ypasnenusn: || f(xX) =a, \/f(X) =/9(X) u ux pemenus.
Pemenne ypaBuenuii Buga 4/ f (X) = g(x).

Cucrembl ypaBHeHUI

Ypasenenue ¢ oeyma nepemennvimu. Pemienne ypaBHEHUM B LENbIX udnciax. JImHenHoe
ypaBHEHHE C IBYMs NepeMeHHbIMU. ['paduyeckas MHTepHIpeTanus: JMHEHHOTO YPaBHEHUS C JIBYMS
nepemenHbIME. [IpeacraBnenne o rpaduyeckoil HHTEpIpeTauy IPOU3BOILHOTO YPABHEHHS C IBYMS
MIEPEMEHHBIMU: JINHUU Ha MIOCKOCTH.

Ilonamue cucmemvr ypaenenuun. Peumenue cucreM ypaBHeHuil. Ilpencrasnenune o
PaBHOCWJIBHOCTH CUCTEM YpaBHEHUN. METO/bl pElIeHHs] CUCTEM JIMHEMHBIX YPaBHEHHUW C JBYMs
NepEMEHHBIMH TpapUUECKH METOJI, METO CIO0XKEHHsI, METOJl TTOACTaHOBKU. KonmuecTBo permeHuit
CUCTEMBI JINHEUHBIX ypaBHEeHUH. CHcTeMa JMHEHHBIX YPaBHEHUN C TapaMETPOM.

Cucmembl HeluHeUHbIX ypagHenull. MeTonpl pelieHnss CUCTEM HETUHEHHBIX YpaBHEHHUHU.
Merton nenenus, METO/1 3aMEHbI IepeMEHHbIX. OTHOPOAHBIE CUCTEMBI.

HepagencrBa

Yucnoevie  HepaseHcmea. CsolicTBa YHCIIOBBIX HEPaBEHCTB. [IpoBepka
CIIPaBEUIMBOCTH HEPABEHCTB IPH 3aJaHHBIX 3HAYCHUSX [IEPEMEHHBIX.

Hepasencmeoc nepemennou. Ctporue ¢ HECTpPOrHWe HepaBeHCTBa. /oka3zaTenbCTBO
HepaBeHCTB. HepaBeHcTBa o0 cpemHux miisg AByX uucell. lloHsTne o pelieHMM HEpaBEHCTBA.
MHoecTBO penieHnii HepaBeHCTBa. [IpeacraBienue 0 paBHOCHIBHOCTH HEPABEHCTB.

Jluneitnoe mHepageHcmeo U MHOdMcecmea €20 peuwieHuil. PellleHue  JTUHEWHBIX
HEpaBEHCTB. JIMHEHHOE HEPABEHCTBO C MAPAMETPOM.

Keaopamnoe mnepasencmeo u e20 peuwienusa. PenieHne KBagpaTHBIX HEPABEHCTB:
WCIOJIb30BaHNE CBOMCTB M rpaduika KBaaApaTUYHOW (PYHKIIMH, METO]I MHTEPBAJIOB. 3alUCh PEIICHUS
KBaJIpaTHOT'O HEepaBeHCTBa. KBajipaTHOE HEPABEHCTBO C MAPAMETPOM M €r0 PEILIECHUE.

IIpocmeiiwue uppayuonanvuvie nepasencmea: ~ f(x) >a, |/ f(x) <a/ f(x) >,/g(x) n

UX pELICHUS.
Ob00wennlii Memoo unmepeanoe 0 peuieHus HepageHcme.

CucreMbl HEpaBeHCTB
Cucmemvt nepagencmeé ¢ 00HOU nepemenHoll. PenieHue CHCTEM HEPABEHCTB C OJHOMU
MEPEMEHHOM: JIMHEWHBIX, KBAJpaTHBIX, APOOHO-pAllMOHAIBHBIX, HUpPPALUOHAIBHBIX. M300pakeHue
peUICHHA CUCTEMBI HCPABCHCTB HA YHCIIOBOH pr[MOI\/'I. 3anuch peuiCHNA CUCTEMbBI HCPABCHCTB.
Hepasencmeo c 06yma nepemennvimu. IIpecraBieHne o pelIeHNN JMHEHHOIO HEPABEHCTBA
C JByMs TNepeMeHHbIMH. ['paduyeckas uHTepHpeTalys HEpPaBEHCTBA C ABYMS IE€PEMEHHBIMU.
I'pauyeckuit MeTos perIeHus: CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DyHKIHUA

Ilonamue 3aeucumocmu. IlpsmoyronbHas cucrema KoopauHat. dopmupoBaHue
NPEeACTaBICHUN O METaNpeIMETHOM MOHITUH «KOOPAUHATHIY. ['paduk 3aBUCUMOCTH.

@ynkyua. CnocodOpl 3amanust (YHKIUN: aHATUTHYECKUN, Tpaduueckuif, TaOIMYHBIN.
I'padpux ¢ynkiun. IIpumepbl (yHKUMH, HOTyYaeMbIX B MpPOLIECCE HCCIEIOBAHMUSA Pa3IMUYHbBIX
MPOLIECCOB W pelieHus 3anad. 3HadeHue (yHknuu B Touke. CBoicTBa (yHKIMI: 00JacTh
OIpeIeTICHNUs, MHOXKECTBO 3HAYECHUH, HYJIM, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, YeTHOCTH/HEUETHOCTb,
BO3pacTaHhe M yObIBaHHME, MPOMEXKYTKH MOHOTOHHOCTH, HaumOoOJbIllee W HaWMEHBIIEE 3HAYCHUE,
nepuoAnYHOCTh. MccnenoBanue QyHKINU 110 ee TpaduKy.

Junennaa ¢ynkuun. CpoiictBa, rpadux. YrimoBoit kodddumnuent npsimord. Pacmonoxenue
rpaduka JIMHeHHOW (PYHKIIUH B 3aBHCUMOCTH OT €€ KO3((PHUIIMEHTOB.

Keaopamuunasa ¢pynxkyusa. Cpovicta. Ilapabona. Iloctpoenue rpaduka KBaapaTHIHOU
¢bynkiun. [Tonoxenue rpaduka KBagpaTHYHOH (YHKIMM B 3aBUCHMOCTH OT €€ KO3((UIMEHTOB.



Hcnionp30BaHue CBOWCTB KBaAPATUYHON (DYHKLINU JUIS peIIeHHs 3a1ay.

Obopamnaa  nponopuyuonanvhocms.  CBoiicTBa  (pyHKIMH y=—. Tunepboa.

[IpencraBnenue 06 acuNTOTaX.
Cmenennas pynkuusn c noxkazamenem 3. CoiictBa. Kyonueckas napadouia.

Oynxyuu y=~x, y=3x, y=|X. Ux cBoiictBa u rpaduxn. Cremenmas (yHKums c

MOKa3aTesieM CTerneHu Oobie 3.

Ilpeobpazosanue  cpagukos  ynkyuit:  NApATICNbHBIA  MEPEHOC,  CUMMETpHS,
pacTsHKeHHe/CkaTue, OTpasKeHHe.

Ilpeocmasnenue o e3aummno od6pamuvix ynkyuax v TOUKH paspbiBa ¢yHKimid. Kycouno
3a/1aHHbIe (PYHKIUH.

Ilocnedosamenvnocmu u npozpeccuu

Yucnosasa nocinedosamenvrnocms. [Ipumepsl. beckoHedHble MOCIE10BATEIBHOCTH.

Apughmemuueckan npozpeccus u ee ceoiicmaa.

T'eomempuueckan npozpeccus. CyMMUPOBaHHE MEPBBIX WICHOB apu(METHIECKON U
reoMeTpruUecKou mmporpeccuil. Cxopsiascs reomerpudeckas nmporpeccusi. Cymma cxoasmiencs
reoMeTpUUYecKoil mporpeccuu. I'apmoHnyeckuit paa. PacxoauMocTs rapMOHUYECKOTO psija.

Memoo mamemamuueckoi uHOyKyuu, €ro IpUMEHEHHE sl BbIBOAA (hopmyiI,
JI0Ka3aTeNbCTBA PABEHCTB U HEPABEHCTB, PEIICHHUs 3a7a4 Ha AETUMOCTb.

Penrenne TeKCcTOBBIX 32724

3aoauu na eéce apugpmemuueckue deiicmeus. PelieHre TEKCTOBBIX 3a7jad apUPMETUIECKUM
ciocoboM. Vcnonb3oBanue Tabiaull, cXeM, YepTexeld, IPYyrux CPeACTB NpPeACTaBIeHUs JaHHBIX MpU
pelleHNH 3a/]auu.

Pewenue 3a0au na oOeuricenue, padomy, nOKynkKu. AHaIU3 BO3MOXHBIX CUTYalUH
B3aMMHOTO PACIIOJIOKEHUS] OOBEKTOB IMPHU UX JBU)KEHUH, COOTHOIICHHS OOBEMOB BBIIOJIHIEMbIX
paboT npu coBMecTHOH pabore.

Pewenue 3a0au na naxosxcoenue wacmu 4ucia u Yucia no e2o 4acmu

Pewenue 3a0au na npoyenmaoi, 00,14, IPUMEHEHUE NTPOIIOPLUI ITPH PEILIEHUH 3a]au.

Jlocuueckue 3a0auu. Pemenue noruyeckux 3aaad. Penienne Jorudyecknx 3ajgad ¢ MoMOIIBIO
rpados, Tabnui.

OcHnoenvle Mmemoobl peuwienus 3aoay. Apudmernueckuid, anreOpandeckuii, mepedop
BapuaHToB. llepBHuHbIE MpeACTaBIEHUA O JAPYTHX METOJaX pelleHHs 3a1ad (FreoMeTpuyecKue |
rpadu4ecKre METO/IbI).

CraTucTuka u Teopusi BEpOATHOCTEM

Cmamucmuxa. TabnuuHoe U rpadUyuecKoe NPEACTaBICHUE JaHHBIX, CTOJIOYaThle U
KpYroBble€ JMarpaMMbl, HW3BJIEYEHHE HYXHOM wuH(opmanuu. JluarpamMmbl — pacceMBaHMSL.
OnucarenbHble CTATUCTUYECKUE TOKA3aTeIn: cpeaHee apupmMeTnyeckoe, Meuana, HauOoJjbliee U
HauMEHblIee 3HadyeHus uucioBoro Habopa. Ortkionenue. CriyyaiiHble BbIOpockl. Mephl
paccemBaHMs: pa3Max, JWCIEpCcHUs M CTaHIAPTHOE OTKIOHEeHue. (CBoOMCTBa CpEIHETO
apupmernueckoro u gucnepcud. CiydaiiHas W3MEHUYMBOCTh. VI3MEHUMBOCTH NMPH HU3MEPEHUSIX.
Pemaromue npasuia. 3akOHOMEPHOCTH B N3MEHYMBBIX BEITMUMHAX.

Cnyuaiinvie onvimol u ciayuainvie codvimusa. CiaydaiiHble OINBITHI  (9KCIIEPUMEHTHI),
SIIEMEHTAapHbIE ClydaliHble COOBITHS (MCXO0/bl). BeposTHOCTH sremeHTapHbIX coObITHIl. COOBITHS B
CIIy4allHBIX OKCIEpPUMEHTaxX M OJaronpuUATCTBYIOLINE 3JeMEHTapHble coObITUs. BepositHocTn
CIy4alHBIX COOBITHH. OTBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTapHBIMH cOObITHsIMU. Kitaccuueckue
BEPOSITHOCTHBIE ONBITHI C MCIOJb30BAaHMEM  MOHET, KyOukoB. [IpencraBienHue coObITuii ¢
noMo1Ipio tuarpamm Jitnepa. [IpoTuBononoxHeie cOOBITHS, 00BETMHEHHE U TIepecedeHre COOBITHI.
[IpaBwmio cnoxxkenus BepositHocTel. Cirydaiinblii BeIOOp. HezaBucumeble coobiTust. [locnenoBatenbHbie
He3aBUCHMbIE HcHbITaHud. [IpencraBneHue 3KcepyuMeHTa B BHAE JAEpEBa, YMHOMKEHHE



BEpPOATHOCTEW. lcnplTaHuMd [0 NEpBOro ycmexa. YCloBHas BeposATHOCTb. dopmyrna IOJIHON
BEPOSTHOCTH.

dnemenmovr  KomOunamopuxu u ucnvimanus bepuynnu. 1lpaBuno  yMHOXEHUs,
nepectaHoBkU, (akropuan. Coueranuss u uyucio coueraHuil. TpeyrompHuk [lackans u OGuHOM
Hptotona. OmbIThl ¢ GOJNBIIMM YMCIOM PABHOBO3MOXHBIX AJIEMEHTAPHBIX COOBITHHA. Bbrumciienue
BEPOSITHOCTEN B OIBITaX C IPUMEHEHUEM HJIEMEHTOB KOMOMHATOpUKU. McnbiTanus beprymmu. Yenex
u Heynada. BepositTHocTH coOBITHIA B cepru ucnbITaHuil bepHym.

I'eomempuueckaa eepoammnocme. CirydaiiHplii BBIOOp TOYKHM W3 (UIYphl Ha IIOCKOCTH,
OTpe3Ka M IyTu OKpYykHOCTH. Cy4aifHbIii BEIOOD YKCIIa U3 YHUCIOBOTO OTPE3Ka.

Cnyuaiinvie éenuuunpt. JJucKkpeTHascirydantast BEJIMYMHA U pacripenenenue
BEpPOATHOCTEW. PaBHOMEpHOE HHMCKpeTHOE pachpezesieHue. ['eoMmerpudeckoe paclpenencHue
BeposiTHOCTel. Pacnpenenenne bepnymnu. bunomuaneHoe pacnpenencHue. HesaBucumbie
cilydaiiHble BelIn4uHbI. CII0KEHUE, YMHOXKEHHE CIIydallHbIX BEIMYMH. MareMaTHueckoe 0KuJaHue u
€ro cBoicTBa. Jlucnepcus U CTaHAAPTHOE OTKJIIOHEHUE CIIy4allHOW BEJIMYMHBI, CBOMCTBA JUCIIEPCHH.
Hucniepcusi yucna ycnexoB B cepun ucnbiTaHuil beprysiu. Ilonsitue o 3akoHe OOJIBLIMX YHCEN.
W3mepeHue BepoOATHOCTEW U TOUHOCTh H3MepeHus. IlpumeHeHue 3akoHa OOJIBIIMX 4YHCEN B
COIIMOJIOTHH, CTPAaXOBaHWHU, B 3APABOOXPAHEHUM, OOecre4eHUr Oe30MacHOCTH HaCeIeHUs B
Ype3BbIYANHBIX CUTYALUSX.

Hcropuss MaTeMaTuKH
Bo3HUKHOBEHNE MaTEMATUKHU KaK HAyKH, 3Tambl €e pa3BUTHs. OCHOBHBIE pa3zeibl MAaTEMaTHKU.
Brigaronuecs MaTeMaTHKy U UX BKJIAJ B pa3BUTHE HAYKU.

beckoHeyHOCT, MHOXECTBa IMPOCTHIX uucen. Yucna u JUIMHBL OTpe3KoB.PanuoHanbHbIe
yrcina. [lorpedHoCTh B uppannoHanbhbix yncnax. llkona [Tudaropa 3apoxaenue anre6psl B
Henpax apudmetuku. An-Xopesmu. Poxnenue 6ykBeHHou cumBonuku. 1. depma, @. Buer,
P. Jexapr. Hctopus Bompoca o HaxoxaAeHUM (opMysa KOpHEH ainredpandyeckux ypaBHEHUMN
creneHel, Oonpimmx yetbipex. H. Taptanbs, k. Kapgano, H.X. A6ens, 2. T'anya.

[TosiBneHre MeToAa KOOPAUHAT, MO3BOJISAIOIET0 IEPEBOJUTH FEOMETPHUUECKHE OOBEKTHI Ha SI3bIK
anreopsl. [TosBnenue rpaduxos Gynkuuii. P. Jlexapt, [1. ®epma.llpumeps! paznuuHbIx cucTeM
KOOpJUHAT.

3amaua Jleonapao Iluzanckoro (Gubonayun) o kponukax, ynucia @udonavuu. 3amaya o
1axMaTHOM Jocke. CXOAMMOCTh T€OMETPUYECKON ITPOrPECCUU.

Hctokn Teopun BEpOATHOCTER: cTpaxoBoe Aeno, asapTHeie urpsl. 1. depma, b.ITackans, .
bepuymnnu, A.H.Koamoropos.

Pons poccuiickux ydeHbix B pa3Butuum Marematuku: JI. Oinep. H.M.JlobaueBckuid,
[1.JI.YeOpmmes, C. KoBanerckas, A.H. Konmoropos.

Maremartuka B pa3Butuu Poccum: Iletp |, mkona mareMatnyecKMx M HaBUTallKUX HayK,
paszBuTHe poccuiickoro ¢uorta, A.H. Kpeutos. Kocmuueckas nporpamma u M.B. Kennpim.

TemaTu4yeckoe MIIAHUPOBAHUE MPeIMeTA.

8 ki1acc
No HasBanue Tembl KonunuecTBo yacos
TEMBI
1. | IloBTropenue u yriybneHue Kypca anreOpsl 7-ro Kiacca. 20
2. k
Anrebpanyeckue npodu. OyHKIUA Y = % 18




3. .
KBagparnpie u kyOndeckne KOpHU M MX CBOWMCTBA. 28
4.
KBanparusie ypaBHeHus. KBagpatuunas GyHKIIHS. 32
5.
Anrebpandeckue ypaBHEHUS. 20
6.
Hepasencraa. 28
7. .
DneMeHTbl KOMOMHATOPUKU U TEOPUH BEPOSITHOCTEH. 16
8.
HToroBoe moBTOpEHHE. 8
Utoro 170
9 k1ace
Ne HazBanue Tembl KonnuecTBo yacos
TEMBI
1. | DneMeHThI TEOPHH MHOXECTB. 5
2. | AnreOpandeckue ypaBHCHHUS. 14
3. | HepaBeHcTBa ¢ 0/1HOI MTEpeMEHHOM. 42
4. DOyuKIINHN
o 32
S. Crenennsle pyHkuu. CTENeHU U KOPHHU. 20
6. | [locmemoBaTembHOCTH. 26
7. | DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU
BEPOSTHOCTEH. 10
8. | UroroBoe noBTOopeHue. 20
Hroro
170

Pa3paboTunk nporpamMmmsl — Xomyrosa Jlapuca FOpreBHa




