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Pabouass nporpamma
OCHOBHOI'0 0011er0 00pa30BaHusA
1o ajaredpe ais 8-9 kiaccoB (yriry0J1eHHbIA YPOBEHb).

ITosicHuTeIbHAS 3aNIUCKA

JlanHas mporpamma NpejaHa3HavyeHa Juis OpraHu3aluu Iporecca odydyeHus aiaredope B 8-9
kiaccax YHuepcurerckoro smues Ne 1523 Ilpemynusepcurapus HUAY MUOU. IIporpamma
cocTaBiieHa Ha ocHOBe DeiepanbHOro rocy1apcTBEHHOr0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO
ob1iero oOpazoBaHMs, YTBEPKICHHOro npukazoM MunobpHayku PO Nel897 ot 7.12.2010 rona
"O6 yrtBepxkaeHun DenepalbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTENLHOTO CTaHIApTa OCHOBHOTO
obmero o6pazoBanus" (B pen. IlpukaszoB MunoOpuayku Poccum ot 29.12.2014 N 1644, or
31.12.2015 N 1577) u OcHoBHO# 00pa30BaTeIbHON MPOrpaMMbl Y HUBEpCUTETCKOTro Jiniest Nel523
s 8-9 kimaccoB. B HacTosmiel mporpaMMe yuTeHbl OCHOBHBIE NOJ0XeHHss KoHuenuu 1yxXoBHO-
HPAaBCTBEHHOTI'O PA3BUTUS M BOCIUTAHMS JIMYHOCTH TpaxkJaHMHa Poccum, a Takke NporpaMmbl
(dbopMHpOBaHUs YHUBEPCAJIbHBIX YYCOHBIX KOMIIETCHIMH B OCHOBHOM mikoine. [Ipu paspaboTke
JaHHOM MPOrpaMMBbl COOJIOICHA IPEEeMCTBEHHOCTh C paboyeil mporpaMMoil 00ydeHus: MaTeMaTrKe
B 5-6 knaccax u anredpe B 7 xiacce. ConepkaHue KypcoB MaTeMaTHKHU 5-6 KiaccoB, aiaredpsl 7-9
KJIACCOB OOBEIUHEHO B MCTOPUYECKHU CIIOKMBIIMECS JMHHUU: YHCJIOBas, aireOpandeckas,
(byHKUIMOHATIBHAS U IPYTHE.

B nporpamme  coxpaHeHa TpaAULUMOHHAS I POCCUMCKOW IIKOJbl OpUEHTalus Ha
(byHIaMEHTAJIbHBIA XapakTep O0O0pa3oBaHMs, HAa OCBOEHHE INKOJIBHUKAMHU OCHOBOIIOJIATAIOLINX
MOHATUI M UJeH, TaKUX, KaK YUCII0, OYyKBEHHOE MCUUCIICHHE, (PYHKIUS, BEPOSITHOCTD, ACTyKIIHS,
MaTeMaTHYeCKOe MOJICIIUPOBAHUE.

B 8-9 knaccax nunest ocymecTBisieTcs oopa3oBareibHas IesTeIbHOCTD 10 YIIIyOJICHHOMY
M3yYeHHUIO anreOphl BO BcexX Kiaccax napajuieneid. Hacrosmias mporpamma BKIIIOYAaeT MaTepua,
CO3/IaI0IIUN OCHOBY MaT€MaTUYECKOM TPAMOTHOCTH, HEOOXOAUMOM KaK TE€M, KTO CTAaHET yUYEHBIMH,
WMH)KEHEpaMH, M300peTaTessiMi, SKOHOMHCTaMH M OyneT peliaTh HPUHIUNHAIbHBIC 33/1a4H,
CBSI3aHHBICE C MAaTeMaTUKOM, Tak M TeMm, /I KOro MaTeMaTHKa He CcTaHeT cdepoit
HEMOCPEACTBEHHON MPOodeCCUOHATHHON ACSITELHOCTH.

MecTto yueOHOro npeamera B
yueOHOM IJIaHe 00Pa30BaTeJbHOI0 yUpe:KIeHus

Ha u3yuenne npeamera «Anredpa» Ha yriayOJeHHOM ypoBHeE B 8-9 kiaccax YHUBEPCUTETCKOIO
muness Ne 1523 Ilpenynusepcurapuss HUAY MUOU npenycmorpeHo 5 vacoB B Henento, 170
4yacoB B roji, 340 yacoB 3a /1Ba roga oOyueHHs.

[Ipenmer «Anrebpa» BKIIOYaeT HEKOTOPbIE BOMPOCHI APUPMETUKH, pPa3BUBAIOIINE
YHCIIOBYIO JIMHUIO 5—7 KJ1accoB, COOCTBEHHO anredOpanyecKuil Matepual, 3JeMeHTapHble (PyHKIUH,
a TaK)Ke JIEMEHThI BEPOSTHOCTHO-CTATUCTUUECKOM JTMHUH.

HJIaHI/IpyCMLIe pe3yJbTaTbl 0CBOCHUA y‘l€6HOI‘O npeamera.



BbIyCKHUK — MOJIy4UT BO3MOXKHOCTh HayuuThcsd B 8-9 kiaccax Juid yCHELIHOIO

MPOJIOJDKEHHS 00pa30BaHUs HA YIIyOJCHHOM YPOBHE:

Dj1eMeHThI TCOPUHA MHOXKECTB " MaTeMaTH4YeCKOil JIOTHKH

CBOOOZHO OMNEpHpOBaTh (37€Ch M Jajnee — 3HaTh OINpEHeNICHUE TOHATUS, 3HaTh M YMETh
JIOKa3bIBaTh CBOMCTBA (IPU3HAKH, €CIM OHM €CTh) IOHATHS, XapaKTEpU30BaTh CBS3H C
JpPYIMMH IOHSATHUAMH, IIPEICTaBIAs OOHO IIOHATHE KaK 4YacTh LEJIOCTHOIO KOMIUIEKCa,
UCIIOJIb30BaTh IIOHATUE U €r0 CBOWCTBA IIPU IIPOBEICHUU PACCYXKACHUH, NOKA3aTeNIbCTB,
pELIEHNH 3a]1a4) MOHATHSIMU: MHOKECTBO, XapaKTEPUCTUKU MHOXKECTBA, 3JIEMEHT MHOXKECTBA,
MyCTO€, KOHEYHOEe U OECKOHEYHOE MHOXECTBO, IOJMHOXKECTBO, IPHHAIICKHOCTD,
BKJIFOUEHHE, PABEHCTBO MHOKECTB, CIIOCOOBI 33/1aHIE MHOXKECTBA;

3aj1aBaTh MHOXECTBA Pa3HbIMU CIIOCOOaMU;

IIPOBEPSATH BBIIIOJIHEHUE XapAaKTEPUCTUUECKOIO CBOMCTBA MHOXKECTBA,

CBOOOIHO OTIEPUPOBATh MOHATUAMU: BBICKAa3bIBAHUE, UCTUHHOCTD U JIO)KHOCTb
BBICKA3bIBaHUs, CJIO’KHBIE U IIPOCTHIE BBICKA3BIBAHUS, OTPULIAHUE BBICKA3BIBAHUI; ICTUHHOCTD
1 JIOKHOCTb YTBEP KJICHHUS U €TI0 OTPULIAHUSA, OlIEpallid  HaJ BbICKA3bIBAHUAMM: U, WIH,
HE; YCJIOBHbBIC BbICKA3bIBaHUS (MMILIMKALIUN);

CTPOUTH BBICKA3bIBAHUS C MCHOJb30BAaHUEM 3aKOHOB aireOpbl BHICKA3bIBAaHUH.

B noeceonesnoit sicusnu u npu uzyuenuu opysux npeomemaos:

CTPOMUTH PACCYKICHMs Ha OCHOBE UCIIOJIb30BaHUS IIPABUII JIOTUKH;

UCIIOJIb30BATh MHOKECTBA, ONEPALUH C MHOXKECTBAMH, UX rpadHuecKoe MpeCcTaBIeHUE s
OIMCAHUSl PEAIBHBIX IPOLECCOB M SIBICHUH, NPH peIIeHHH 3aJad APYrux Yy4eOHBIX
IIPEIMETOB.

Yucaa

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: HATYPAITBHOE YMCIIO, MHOXXECTBO HATYPATbHBIX YHCEN,
[eJI0e YHCIO, MHOXECTBO LENBIX 4YHCEeN, OOBIKHOBEHHAs ApoOb, IecATH4YHas JIpoOb,
CMCIIAaHHOE  YHWCJIO, palMOHAIBFHOE  YHCJIO, MHOXECTBO  paIlMOHANBHBIX  YHCEl,
UppALMOHAIBHOE YHCIO, KOPEHb CTENEeHM N, JACUCTBUTEIBHOE YHUCIIO, MHOXECTBO
JNCUCTBUTENFHBIX ~ YHCEN, TeOMETpUYeCKas HMHTEPIpeTanusl HaTypajdbHBIX, LENbIX,
palMOHANLHBIX, JCHCTBUTEILHBIX YHCET;

MMOHUMAaTh M OOBSACHATH PA3HUILy MEXKIy TMO3UIIMOHHOW W HETMO3UIIMOHHOM CHUCTEeMaMHU
3aIKMCH YUCEIT;

MIEPEBOIUTH YMCIIA U3 OJJHON CHCTEMBI 3aIHCH (CUCTEMBI CUMCIICHUS) B APYTYIO;

JIOKa3bIBaTh W UCIIOJIb30BATh MPU3HAKU JEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbl u
MIPOU3BEICHUS YHCEI ITPU BHIMIOJIHEHUH BHIYMCIICHUHN U PEIICHUN 3a71ay;

BBITIOJTHATH OKPYTJICHUE PAIlHOHAILHBIX U UPPAIMOHATBHBIX YHCEN C 33JaHHOW TOYHOCTBIO;
CpaBHHUBATh JICHCTBUTEIILHBIC YHCIIA PA3HBIMU CIIOCOOAMU;

YIOPSIIOYUBATh YUCIIA, 3aMCAHHBIC B BUAEC OOBIKHOBEHHOW W JECATUYHOW IpoOU, YucIia,
3alMCaHHbIe C WCIOJh30BAHUEM apH(PMETUYECKOTO KBAJIPATHOTO KOPHS, KOPHEH CTereH!
Oouble 2;

nHaxoautb HO/I u HOK umcen pazHpiMu criocodamu ¥ UCTIOJIB30BATh MX MPH PEILICHUH 337134,
BBHITIOJHATh BBIYMCIICHUST U TPeoOpa3oBaHUsl BBIPAKCHUH, COAEPIKALINX JEHCTBUTEIBLHBIC
4rclia, B TOM YKCIIe KOPHU HATypPAIbHBIX CTEIICHEH.

B noeceonesnoii scusnu u npu uzyuenuu Opysux npeomemos:

BBHITIOJIHATh U OOBSICHATH PE3YJIbTaThl CPABHEHUSI PE3yJIbTATOB BBIYHCICHUN TPU PELICHUU
MPAaKTUYECKUX 3a7ad, B TOM 4YHCIE NPUOIMIKEHHBIX BBIYMCICHUN, HCIIONB3YS pa3HbIC
CIOCOObI CPaBHEHUH;

3allMChIBaTh, CPABHHUBATh, OKPYIJISATh YHCIOBBIE JIaHHBIE pPEATBbHBIX BEIUYMH C
HCTIOJIH30BAHUEM PA3HBIX CUCTEM M3MEPEHUS;

COCTAaBJIATh W OILICEHUBATh PA3HBIMU CHOCOOAMU YHCIOBBIC BBIPAXKCHHUS TPH PEIICHUU



MPAKTHYCCKUX 3aJiav U 3a4a4 U3 JPYyrux y‘-Ie6HLIX npeaMETOB.

ToxknecTBeHHbIE MPEOOPA30BAHNSA

CBOOO/IHO OTIEPUPOBATH MOHATUSAMH CTETICHU C LIEJIBIM U APOOHBIM MOKa3aTeNeM;

BBINOJTHATH JI0KAa3aTeIbCTBO CBOMCTB CTENEHU C IETBIMH U IPOOHBIMU MTOKA3aTEISIMU;
OIIEpUPOBATH MOHATUSMHU «OAHOWIECH», «MHOIOWICH», «MHOIOWIECH C OJHOM IEPEMEHHOW»,
«MHOTOYJICH C HECKOJbKUMH MEPEMEHHBIMI», KOA(PQPUIMEHTH MHOTOWIEHA, «CTaHIapTHas
3aIMCh MHOTOYJIEHA», CTEIIEHb OJJHOWIEHA U MHOTO4JICHA;

CBOOOZHO BIAJETh MNpHEMaMH MPeoOpa3oBaHMs LEJIBIX U JAPOOHO-PALMOHAIBHBIX
BBIPAYKECHUN;

BBIIIOJIHATh ~ Pa3/IOKEHWE MHOTOWIEHOB HAa MHOXMTEIM Pa3HBIMU  CHOCO0aMu, C
UCIIOJIb30BaHUEM KOMOMHAIMM Pa3IMYHbIX IPHEMOB;

UCIIONIb30BaTh TeopeMy Buera u teopemy, oOpaTHyro Teopeme Buera, s moucka KopHei
KBaJIpaTHOI'0 TPEXWICHA U I PELLICHUs 33a/1a4, B TOM 4MCIIE 3a1a4 ¢ lTapaMeTpaMu Ha OCHOBE
KBaJIpaTHOT'O TPEXUJICHA;

BBIIIOJIHATD JI€JIEHUE MHOIOWIEHA HA MHOTOWIEH C OCTaTKOM;

JIOKa3bIBaTh CBOMCTBA KBAPATHBIX KOPHEU U KOPHEU CTEIICHH N;

BBINOJTHATH MPe0Opa30BaHMsl BBIPAKEHUH, COJEP)KAIIMX KBaJpaTHbIe KOPHU, KOPHU CTEIIEHU
n,

CBOOOZHO  ONEPUPOBATH MMOHATHAMHU  TOXIECTBO», «TOXKIECTBO HAa  MHOMKECTBEY,
«TOXJIECTBEHHOE NPEe0Opa30BaHUEY;

BBINOJTHATh Pa3lIMuHbIe MPeoOpa3oBaHUs BBIPAKEHUH, COAEPIKAILUX MOAYIIH, (\/F \)Z =x".
B noeceonesnoii scuznu u npu usyueHuu Opy2ux npeomemos:

BBITOJTHATH MPe0Opa3oBaHust U JEHCTBUS ¢ OYKBEHHBIMHU BBIpaKEHHUSAMH, YHCIIOBBIE
K03(h(DUIIHEHTHI KOTOPBIX 3alMCaHbl B CTAHAAPTHOM BHJIE;

BBINOJHATH MPEeoOpa3oBaHMs PAMOHATBHBIX BBIPAKEHUN MPH pPEHICHUH 33734 JAPYTHX
y4eOHBIX IPEIMETOB;

BBINOJIHATH TPOBEPKY MPABIONON00MS (U3UUECKUX M XUMHUYECKMX (OpPMYyJ Ha OCHOBE
CPaBHEHHUs Pa3MEPHOCTEN U BAJICHTHOCTEN.

YpaBHeHUs M HEPABEHCTBA

CBOOOZIHO  OIEpUPOBATh  MOHATHSMHU:  ypaBHEHHE,  HEPABEHCTBO, PABHOCHUJIbHBIC
yYpaBHEHUs M HEPABEHCTBA, ypaBHEHHE, SIBIIAIOLICECS CIIEACTBHEM JPYroro ypaBHEHUS,
ypaBHEHUsI, pABHOCHJIbHBIE HA MHOXECTBE, PABHOCHIIbHBIE ITPE00Pa30BaHUsl yPaBHEHUN;
peliath pasHble BUJbI YpaBHEHHH M HEPABEHCTB M UX CHUCTEM, B TOM YHCIIE HEKOTOPHIE
ypaBHeHus 3 U 4 creneHeil, ApoOHO-paloOHaNIbHbIE U UPPALIMOHATIBHBIE;

3HaTh TeopeMy Buera juisd ypaBHEHH CTEIICHU BBILIE BTOPOU;

MIOHUMATh CMBICJ TEOPEM O PABHOCUIIBHBIX U HEPABHOCWJIBHBIX NMPEOOPa30BaHUAX YpaBHEHUH
U YMETh HX JJOKa3bIBATh;

BJIAJCTh pa3HBIMH METOJIaMHM PpEIICHHs YpPaBHEHHI, HEPaBEHCTB M HMX CHUCTEM, YMETb
BBIOMpATh METOJI pelieHHs 1 00OCHOBBIBATh CBOM BHIOOD;

UCIIOJIb30BATh METOJl MHTEPBAJOB IS DEIICHUs HEPaBEHCTB, B TOM YHCIE IPOOHO-
paLMOHAIBHBIX U BKIIIOYAIOUIUX B ce0s1 UPpAIlMOHAIbHBIC BHIPAKECHUS;

pemiate anreOpaMuecKhue YpaBHEHUS U HEPABEHCTBA M HUX CUCTEMBl C MapameTpamMu
anredpanyeckuM 1 rpaiuecKuM METOJaMU;

BJIAJICTh Pa3HBIMH METO/IaMH JIOKA3aTeJIbCTBA HEPABEHCTB;

pelath ypaBHEHHUS B LIEJIbIX YUCIIAX;

n300pakaTh MHOXECTBA Ha IUIOCKOCTH, 33/1aBacMble YPABHEHHMSMH, HEPABEHCTBAMHU U HX
CHCTeMaMH.



B noeceonesnoii scuznu u npu usyueHuu Opy2ux npeomemos:

COCTaBJIATh M pellaTh YpPaBHEHHs, HEPAaBEHCTBA, MX CUCTEMBbI IPH PELICHUH 33]a4 IPpyTrux
y4eOHBIX IPEIMETOB;

BBINOJTHATH OLIEHKY IPaBIONOA0OUS PE3yJIbTaTOB, MOJTYYaeMbIX MPU PELICHUH Pa3IM4HBIX
YpaBHEHUI1, HEPABEHCTB U UX CHCTEM IIPU PEIICHUH 33/1a4 APYTHX YUEOHBIX MIPEIMETOB;
COCTaBJIATh M peliaTh ypaBHEHHs U HEPABEHCTBA C MapaMeTpaMy NPy peIieHUH 33134 JPyTuxX
y4eOHBIX IPEIMETOB;

COCTaBJIATh YpaBHEHUE, HEPABEHCTBO MJIM UX CUCTEMY, ONHCBHIBAIOLINE PEATIbHYIO CUTYAIIHIO
WK TIPUKJIA/IHYIO 33124y, HHTEPIPETUPOBATH MOJyYSHHBIE PE3yIbTaTHI.

DyHKIUT

CBOOOZHO  OIEpUPOBATh TMOHATUSMH: 3aBUCUMOCTb, (YHKUIMOHAJIbHAs 3aBHCHUMOCTD,
3aBUCHMAs U He3aBHCHUMasl IIepeMeHHbIe, (PYHKIMSA, COCOObI 3aanus (yHKLIUH, apTyMEHT U
3HaueHHe (yHKIMU, OOJAcTh ONpeleNeHUs W MHOXECTBO 3HAYCHUS (QYHKUUH, HYJIH
(bYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBAa, MOHOTOHHOCTh (D)YHKLMH,  HauOojblliee U
HaMMeEHbIIIee 3HAQYEHHsI, YETHOCTH/HEUETHOCTh (DYHKIMHU, MEPUOJUYHOCTh (YHKIUH,
rpaguk  (QyHKIMH, BEpTUKaJbHAs, TOPU30HTAIbHAS, HAKJIOHHAs aCUMIOTOTHI; Ipaduk
3aBUCHMOCTH, HE SIBJISIOLIECHCS (QyHKIHEH,

cTpouTh Tpadukn (QyHKIMNA: JTUHEHHOH, KBaJpaTUYHOW, IPOOHO- JMHEHHOM, CTeneHHON

IIpH PasHbIX 3HAYCHHUAX II0KA3aTCIII CTCIICHU, Y = |X

;
UCIIOJIb30BaTh NpeoOpa3oBaHus rpaduka (yHKIMM y = f(x) Ul HOCTpOeHUs rpadukos
Gysxkuuit y = af (kx +b) +c;

aHaJIM3UPOBATh CBOMCTBA (PYHKIMIA M BUJ rpaduKa B 3aBUCUMOCTH OT I1apaMETPOB;

CBOOOTHO OIIEPUPOBATH HIOHATUSAMMU: II0CJIEI0BATEIbHOCTD, OTPaHUYECHHAs
MOCJIEZI0BATENbHOCTh, MOHOTOHHO Bo3pacraromas (yObIBaromasi) MoCIeA0BaTEIbHOCTb,
npezaen MocieI0BaTeNIbHOCTH, apuMeTHUecKas MPOrpeccusi, reoMeTpuieckasl Imporpeccus,
XapaKTEePUCTUYECKOE CBOMCTBO apr(PMeTHIecKOi (reOMEeTpHUYECKOi) IPOrpeccuy;
UCIIOJIb30BATh METOJI MAaTeMaTHM4YeCKON HMHIYKUMH Ui BBIBOJA (OpPMYJI, J0Ka3aTelbCTBa
PaBEHCTB ¥ HEPABEHCTB, PEILICHUS 3a/1a4 Ha JIEIUMOCTb;

HCCIIEZI0BATh I10CIIEI0BATEIbHOCTH, 3aJJaHHBIE PEKYPPEHTHO;

pelath KOMOMHUPOBAHHBIC 3a/1a4U HA apU(PMETHUECKYIO M T€OMETPUUECKYIO IPOTPECCHH.

B noeceonesnoi scuznu u npu uzyueHuu Opyzux npeomMenos:

KOHCTPYHMpOBaTb M HCCIEAOBaTh (PYHKIMH, COOTBETCTBYIOIIME pEabHBIM IpoleccaM H
SBJICHUSIM, MHTEPIPETHPOBATh MOIYyYEHHbIE PE3yJbTaThl B COOTBETCTBUU CO CHELU(PHKON
HCCIIElyeMOr0 IIpoLecca WIN SBICHUS;

UCIIOJIb30BATh IPAUKU 3aBUCUMOCTEH [T MCCIIEOBAaHHS PEAIbHBIX IPOLIECCOB U SBICHHIA;
KOHCTPYHMPOBATh U UCCIEN0BATh (DYHKLUH MPH PEILICHUH 33134 IPYTUX YUEOHBIX MPEIMETOB,
MHTEPIIPETUPOBATh TOIYyUYEHHbIE Pe3ybTaThl B COOTBETCTBUH CO CIEHU(PUKON ydeOHOTro
IIpeaMeTa.

CraTucTHKa M TeOpusi BepOSITHOCTe

CBOOO/IHO OTIEPUPOBATh MOHATUAMH: CTOJI0YATHIC U KPYTOBBIE IUArpaMMbl, TAOIHIIbI JAHHBIX,
cpenHee apudmeTHdeckoe, MeAMaHa, HawOOIbIIee M HAaMMEHBIIee 3HAYCHHS BHIOOPKH,
pa3max BbIOOPKH, AUCTIEPCHS M CTAHAPTHOE OTKIOHEHHUE, CITyyaiiHasi N3MEHUYUBOCTD;
BbIOMpaTh Hauboinee yAOOHBIA croco0 mpencTaBieHuss WHGOPMAIUH, a/IeKBAaTHBIA ee
CBOMCTBaM M IIeJIsIM aHAJIN3a;

BBIYHCIISITh YUCIIOBBIE XapAKTEPUCTUKU BBIOOPKH;

CBOOOZIHO  OMEpUpPOBaTh  MOHATHAMHU:  (aKTOpuag  YHMCIIa, IEPECTAHOBKH, COYCTAHHUS



U pa3MelleHus, TpeyrosbHuk Ilackans;

CBOOO/IHO OIEPUPOBATH MOHATHAMH: CIIyYalHBIA OMBIT, CIy4aiHbI BBIOOpP, HCHBITAHUE,
3JIEMEHTapHOE Ciy4aifHoe cOOBbITHE (MCXOM), KIACCHYECKOE OIpEeAETICHUE BEPOSTHOCTH
CIIy4alHOTO COOBITHS, ONEpallui HAJ CIyYailHBIMU COOBITUSMH, OCHOBHBIE KOMOMHATOPHBIE
bopmyIbL;

CBOOO/IHO OINEPUPOBATH MOHATHAMU: CIyYaiHBIM ONBIT, CIy4YalHBIA BHIOOP, HCIBITAHUE,
3JIEMEHTapHOE CiIy4ailHOe COOBITHE (MCXOX), KJIACCHYECKOE OIpeJielieHHe BEpOSTHOCTH
CILy4aiiHOT O coObITHS, ornepauuu HaJ CIly4YalHBIMH COOBITUSIMH, OCHOBHBIE
KOMOMHATOPHBIE (POPMYJIBL;

3HATh IPUMEPHI CIIy4allHbIX BEJIMYNH, U BBIYUCIIATh UX CTATUCTUYECKUE XaPAKTEPUCTUKY;
UCIIOJIb30BaTh (POPMYJIbI KOMOMHATOPUKH MPH PELICHUH KOMOMHATOPHBIX 3a/1a4;

pelaTh 3a/1a4d Ha BBIYUCIICHHE BEPOSTHOCTH B TOM YHCIIE C UCTIOJIb30BAHUEM (DOPMYIL.

B noeceonesnoi scuznu u npu uzyueHuu Opyzux npeomMenos:

NPEACTaBIATh UHPOPMAIIMIO O pealibHBIX MPOLEeccax U SBICHUSIX CIOCOOOM, a/IeKBaTHBIM €€
CBOMCTBAaM U LIEJIM UCCIICIOBAHUS;

aHAJIM3UPOBaTh M CPABHUBATh CTATHCTHYECKHE XapaKTEPUCTHKH BBIOOPOK, MOJyYCHHBIX B
IIPOLIECCE PELICHUs IIPUKIIAHON 3a1a4M, U3yUYEHUs] PEaIbHOIO SIBJICHUS, PELICHUS 3a1a4u U3
JAPYTHX Y4eOHBIX MIPEIMETOB;

OLICHUBATh BEPOSITHOCTh PEAJIbHBIX COOBITHI U SIBICHUH B PA3TMUHBIX CUTYaIUsX.

TexcToBbBIE 321a4N

pelaTh MpOCThIe U CIOXKHBIC 3a/1a4H, @ TAKXKE 33/1a4M MOBBIIICHHON TPYAHOCTH U BBLICIATH
UX MaTeMaTU4ecKyl0 OCHOBY;

pacrio3HaBaTh Pa3HbIE BUJIbI M TUIIbI 33/1a4;

UCIIOJIb30BATh pa3Hbe KpaTKHE 3allMCH KaK MOJENM TEKCTOB CJIOXKHBIX 3aJad M 3amady
MOBBIIICHHOW CIIOKHOCTH Ul IOCTPOEHUSI TIOMCKOBOM CXEMBbI M pEIIeHMs 3ajay, BHIOUpPATh
ONITUMAJIbHYIO JJISl pacCMaTpHBaeMOH B 3aJjaue CUTyalluy MOJICIIb TEKCTA 3aauH;

pa3nmuuaTh MOZETb TEKCTa W MOJENb pPELIeHUs 3aJaud, KOHCTPYHpPOBaTh K OJHOM
MOJIETT PEIICHHs CIOXHBIX 3a7[ad Pa3Hble MOJIENU TEKCTA 33/1a4H;

3HaTh U MPUMEHATh TPU CHOCO0A MOMCKa peleHus 3agad (0T TpeOOBaHMSA K YCIOBHIO U OT
yCJIOBUS K TpeOOBaHUIO, KOMOMHUPOBAHHBIH);

MOJICTTUPOBATH PACCYXKICHHS IPU MOUCKE PEIICHHS 33/1a4 C IOMOILBIO Ipag)-CXeMbl;
BBIJICIISITH ATAIIBl PEIICHHS 331a41 U COJICPKaHUE KaXJI0r0 3Tara;

yMEeTh BBIOMpaTh ONTHUMAJIBHBIA METOJA peIIeHHs 33/J]a4d M OCO3HaBaThb BBIOOP METOla,
paccMaTpuBaTh pa3IMuHbIe METOIbI, HAXOUTh Pa3HbIC PEILICHUS 3a/1a4H, €CJIM BO3MOXKHO;
aHAJIM3UPOBATh 3aTPYJHEHUS [IPU PEIICHUH 3a/1a4;

BBIIIOJIHATh ~ Pa3lM4yHble  NpeoOpa3oBaHMs  NPEAJIOKEHHOM — 3aJaud, KOHCTPYHPOBATh
HOBBIE 33/1a41 U3 JJAHHOM, B TOM YHKCIIe 0OpaTHbIE;

MHTEPIIPETUPOBATh BBIYUCIHUTENbHBIC pPE3yJlbTaTbl B  3ajaue, UCCIEOBaTh MOIyUYECHHOE
pelleHre 3a1a4u;

U3MEHATh YCJIOBHE 3ajau (KOJMYECTBCHHBIE WM KayeCTBEHHBIC IAaHHBIC), HCCIIEIOBAThH
U3MEHEHHOE [IPe00pa30BaHHOE;

aHAJIM3UPOBATh BCEBO3MOKHBIE CHUTYAIlMM B3aUMHOTO PAacCIIOJOXKEHUS JIBYX OOBEKTOB U
M3MEHEHUE UX XapaKTePUCTUK MPU COBMECTHOM JBHXEHUHU (CKOPOCTh, BpeMs, PACCTOSIHUE)
IIPU PEILIeHUH 3aja4y Ha JABWKECHHUE JABYX OOBEKTOB KaK B OJHOM, TaK U B MPOTHUBOMOIOKHBIX
HalpaBJICHUSAX, KOHCTPYUPOBATh HOBBIE CUTyalldd HAa OCHOBE M3MEHEHMs YCJIOBHUH 3aqauu
IIpU IBUOKEHUH TIO PeKe;

HCCIIeIOBaTh BCEBO3MOXKHBIE CHUTYallMM NpU pEIICHUH 33/a4 Ha JBIKEHHE IO pekKe,
paccMaTpuBaTh pa3HbIe CHCTEMbI OTCUETA,

peats pa3HOoOOpa3HbIE 3a/1a41 «HA YaCTH»;

pemath 1 00OCHOBBIBATH CBOE pPELICHHE 3a7ay (BBIACISATH MAaTeMaTH4ecKyl0 OCHOBY) Ha



HAaXO0X/IEHHE YaCTH YMCIIAa U YUCIIA 110 €r0 YaCTH HAa OCHOBE KOHKPETHOT'O CMbICIIa JIpo0H;

e OOBACHATH WICHTUYHOCTH 33/1a4 PA3HBIX TUIIOB, CBA3BIBAIOLINX TP BEJIMYMHBI (Ha paboTy, Ha
MOKYTIKH, Ha JIBH)KEHHE), BBIIENIATh 3TH BEJIMYMHBI U OTHOUICHUS MEXKIy HUMH, IPUMEHSATH
UX TP PELICHNH 3a]1a4, KOHCTPYHPOBaTh COOCTBEHHbIE 33/a4 YKa3aHHBIX TUIIOB;

® BJIAJCTh OCHOBHBIMHM METOJAMM pELICHUS 3a/Ja4 HAa CMECH, CIUIaBbl, KOHIIEHTpAIUH,
UCIIOJIb30BATh UX B HOBBIX CUTYAIIUSX MO OTHOIIEHHIO K U3yYEHHBIM Mpoliecce 00yueHHS;

® pemIaTh 3a/1a4u Ha IPOLIEHTHI, B TOM YHCJIE, CJIOXKHbIE POLIEHTHI ¢ 000CHOBAaHUEM, UCTIONB3YSI
pa3HbIe CIIOCOOBL;

® pemIaTh JOTMYECKUE 3a/1a4u Pa3HbIMU CIIOCOOAMH, B TOM YHUCIIE, C IByMs OJIOKAMHU U C TPEMsI
OJIOKaMM TaHHBIX C IIOMOILBIO TaOJIHII,

e pemiaTh 3a/7a4d 1O KOMOMHATOPUKE M TEOPHUHM BEPOSTHOCTEH HAa OCHOBE HCIIOJIb30BAHUS
M3yUYCHHBIX METOZ0B U 0OOCHOBBIBATh PELICHUE;

® pelIaTh HECIIOXKHBIE 33]a4M [0 MATEMaTU4YeCKON CTaTHCTHKE;

® OBJAJETh OCHOBHBIMH METOJAMH  pEIICHHUS CIOKETHBIX  3a7a4: apuMeTHdecKui,
anreOpanyeckuif, mepedop BapUAHTOB, TE€OMETPUUECKHA, rpapuyecKuil, IPUMEHATh HX B
HOBBIX 110 CPAaBHEHHUIO C U3yUYCHHBIMU CUTYAIHAX.
B noeceonesnoi ycuznu u npu uzyueHuu Opyzux npeomMemos:

® KOHCTPYMPOBaTb HOBBIC JJIsI JAHHOW 3aJa4yM 3aJa4yHble CUTyallMd C YYETOM pEAJIbHBIX
XapaKTEPUCTHK, B YACTHOCTH, MIPU PEILICHUH 33/1a4 Ha KOHIIEHTPAIMY, YYUTHIBATh INIOTHOCTD
BEILIECTBA; PEIIaTh U KOHCTPYHPOBATh 3a/1a4ul HA OCHOBE PACCMOTPEHHUS PEAIbHBIX CUTYyallUH,
B KOTOPBIX HE TPeOyeTCsl TOUHBIN BEIYUCIUTENbHBIN pe3yIbTaT;

® pemIaTh 3aJa4 Ha JIBH)KEHHE TI0 PEKE, PaCCMaTpUBasi pa3Hble CUCTEMbI OTCUETA,;

® KOHCTPYHMPOBATb 33/1aYHbIC CUTYyallUH, TPHUOIMKEHHBIE K PeaTbHON 1eHCTBUTEIHLHOCTH.

HcrTopusa MmaTteMaTuKHu
® ONNUCBHIBATh OTHACIBHBIE BBIJAIOIIUECH pE3yJbTaTbl, IIOJYyYCHHBIE B XOJE pa3BUTHUA
MaTE€MAaTHKU KaK HAyKU;
® 3HATh IPUMEPHl MAaTEMATHYECKUX OTKPBITUM U HUX aBTOPOB, B CBA3U C OTEYECTBEHHOM U
BCEMHUPHOU UCTOPUEH;
® IIOHMMAaThb POJIb MAaTEMAaTUKH B pazButuu Poccuu.

MeToabl MATEMATUKH

e BHIOMpATh MOAXOIAIIMN H3yYEHHBIN METOA JJs pEeLIeHUs W3yYEHHBIX THUIIOB
MaTeMaTHYECKUX 3aJ1ay;
® [PUBOJHTH IpUMEPHI MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B OKpYyXarouieu

HCfICTBHTGHBHOCTH " NpOU3BCACHUAX UCKYCCTBA.

Conep:kanue y4eOHOIr0 npeaMmera.

Yucaa

Payuonanvusie uucna. CpaBHeHUE palMOHAIBHBIX uMcen. JleWcTBUS C pallMOHAIBHBIMU
yucinamu. Koneunsle U OecKOHeUHbIe AecaTuuHble JIpodu. [IpencraBnenue paMoHaIbHOTO YKCia B
BUJIC IECATUIHOMN POOH.

HUppayuonanvnvie  uucna. llowdarne  uppauuoHanbHOro  uucia.  PacriozHaBaHue
UppalMOHAIBHBIX uucesl. JleHCTBHsS ¢ uppalMoHaJbHbIMU uyuciaaMu. CBoilcTBa JEWCTBUHI C
UppalMoHAIbHBIMU yMciaamMu. CpaBHEHHE MPPALMOHAIbHBIX 4yucell. MHOXECTBO JEHCTBUTEIbHBIX
gucen. IIpencraBnenns o pacluMpeHUsIX YUCIOBbIX MHOKECTB.



ToxnecTBeHHBIC MPeoOpa3oBaHUs

Yucnoevie u Oyxkeennwvie eviparcenusn. BoipaxxeHue ¢ nepeMeHHON. 3HaAUCHUE BBIPAXKECHUS.
[ToncraHOBKa  BBIpAKEHUH  BMECTO TMEPEMEHHBIX. 3aKOHBl  apU(PMETHUECKHX  JIeHCTBUIlL.
[TpeoOpa3zoBaHusi YHUCIOBBIX BBIPAKEHUM, COAEPXKAIIMX CTEHNEHW C HATypalIbHBIM M LEJBIM
[IOKa3aTeJIEM.

Mmuozounensvt. OHOWIICH, CTENEHb OJHOWICHA. JIeMCTBUS ¢ oaHOWICHaMH. MHOTro4JIeH,
CTEIIEHb MHOIOwI€Ha. 3Ha4eHHUs MHOrowieHa. JleHcTBHSA C MHOrOWIEHaMH: CIO0XCEHUE,
BbIUMTaHKHE, YMHOXXEHHE, AeneHue. [IpeoOpa3zoBanue 1e70ro BhIpakeHHs B MHOTOWIeH. DOpMyIIbl
COKpAILIEHHOI'O yMHO)KEHHUS: DPAa3HOCTb KBAJApaTOB, KBaJpaT CyMMbl U pa3sHOCTH. DPopmyIbl
peoOpa3oBaHusl CyMMBI M Pa3HOCTH KyOOB, KyO CyMMBbI U pa3HOCTU. Pa3no)keHre MHOTOWIEHOB Ha
MHOKUTEIIM: BBIHECEHUE OOIIEro MHOXMTEINS 3a CKOOKH, TPYMNIHPOBKA, HCIOIb30BaHUE (OPMYII
COKpAILIEHHOI'O YMHOKE€HUS. MHOrowIieHsl ¢ 0JHOM nepeMeHHOM. CTaHAapTHBIM BUJ MHOTOYJIEHA C
onHoii nepemeHHod. Ksazgpatueiii TpexuneH. KopHu kBajgpaTHoro tpexwieHa. PasnoskeHue Ha
MHOXKHUTENIM KBajpaTHOro TpexwieHa. Teopema Buera. Teopema, oOpatnas Teopeme Buera.
Beinenenne mosnHoro kBajapara. PasnoskeHHe Ha MHOMKUTEIM CIOCOOOM BBIJIENICHHS IOJHOTO
KBaJpara.

Ilonamue moxcoecmea. ToxnecTBeHHOE  MpeoOpa3oOBaHMUE. IIpencraBnenue 0
TOKJIECTBE HA MHOXKECTBE.

JIlpoono-pauyuonansuslie  eviparxcenus.  AnreOpandeckas  ApoOb.  I[IpeoOpasoBanus
BBIPQKCHUH, COJIEP)KAIIMX CTENEHU C LENbIM IIOKa3aTeJIEM. JHonyctumslie 3Ha4YeHUs
NEepEMEHHBIX B JIpOOHO-paIlMOHATIBbHBIX BhIpakeHUsX. CokpalieHue aiaredpandeckux Ipoleil.
[TpuBeneHne anreOpamveckux ApoOeil Kk obmemy 3HaMeHatemnro. JleHcTBus ¢ anreOpandecKuMH
OpoOsIMU: CIIOXKEHHE, YMHOXeHue, neneHue. lIpeoOpa3oBaHue BbIpaXEHH, COAEpKAIIMX 3HAK
MOJTYJIS.

Hppayuonanvusvie eviparcenus. ApupMEeTUUECKHIA KBaJIpaTHBIM KOpeHb. JlomycTumble
3HAYEHHS MEPEMEHHBIX B BBIPQKEHHAX, COJCpXKAIIMX apu(METHYECKUe KBaJpaTHbIE KOPHHU.
[IpeoOpa3zoBanue BbIpaKEHUH, COJACPKAIIMX KBajpaTHble KOpHU. KOpHM n-bIX cTemneHeil.
JlonmycTumble 3HAUYEHUS IEPEMEHHBIX B BBIPAKEHMSX, COAEP)KAIIMX KOPHHM 7-bIX CTENEHEH.
[Tpeobpa3oBaHue BEIpAKEHHM, COACPKAIUX KOPHU 1-bIX cTeneHeil. CTeneHb C pauMOHAIBHBIM
nokasareneM. [IpeoOpa3oBaHue BbIpak€HHUH, COACPIKAIINX CTETICHb C PAllMOHAIBHBIM ITOKa3aTeIeM.

YpaBHeHus

Pagencmea. Yucnosoe paBeHCcTBO. (CBOiiCTBa 4YMCIIOBBIX paBEHCTB. PaBeHCTBO ¢
[IEPEMEHHOM.

Ypasnenus. Ilonsatue ypaBHeHUs U KOpHs ypaBHeHuUs . [IpeacraBienue o paBHOCUIBHOCTH
YPaBHEHUN U ypaBHEHUX-CleacTBUAX. [IpencraBienne o paBHOCHIIBHOCTH Ha MHOKECTBE.
PaBHOCHIIBHBIE TPe0Opa30BaHUsl yPaBHEHUH.

Memooul pewienus ypagnenuii. MeTopl  paBHOCUIBHBIX NMPEOOpPa30OBaHHM, METO.
3aMeHbl MepPeMEeHHOM, Tpaduueckuii MeTo. Mcnonb3oBaHue CBOUCTB (PYHKUUI NP pelICHUH
YpaBHEHUH, UCIIOIb30BaHUE TEOPEMbI BueTa [uisl ypaBHEHUI CTENIEHU BBILIE 2.

Jluneiinoe ypagnenue u e2o kopnu. Pemienue nuHelHpIx ypaBHeHuil. KonndectBo kopHei
JIMHEHWHOr O ypaBHeHUs. JIMHEHOE ypaBHEHUE C TapaMETPOM.

Keaopammnoe ypasenenue u e2o kopru. JIaCKpuMUHAHT KBaJpaTHOrO ypaBHeHUs. PopMmyiia
KOpHEW KBaJpaTHOro ypaBHEHMs. KoianuecTBO NEHCTBUTENBHBIX KOPHEN KBAJApaTHOTO YpPaBHEHMS.
Pemienue KBajpaTHBIX ypaBHEHU: rpaduyeckuii MeToJl peleHus, UCIoIb30BaHue GopMybl s
HaXOXKJCHHUS KOpPHEH, pa3joXeHHe Ha MHOXKUTENH, MOJ00p KOpHEH ¢ MCIOJIb30BAaHUEM TEOPEMBI
Buera. buxkBajgparHble ypaBHEHMsS. YPaBHEHHs, CBOAMMBIE K JIMHEWHBIM U  KBaJpPaTHBIM.
KBanpatHoe ypaBHeHME C IapameTpoM. PelleHne npocTedlMX KBaJpaTHBIX YpaBHEHUH C
napaMmerpamu. PelieHne HEKOTOPBIX TUIIOB YPaBHEHUH 3 U 4 cTeneHu.

Jpobno-payuonansuvie ypaguenua. Pemenue qpoOHO-pallMOHANBHBIX YPAaBHEHHH.



IIpocmeiiwue uppayuonansusle ypasuenus: .| f(x) =a, | f(x) = g(x) 1 UX pelIeHHL.

Pemenue ypaBHenuit Buna f(x) = g(x)-

Cucremsl ypaBHeHMit

Ypaeuenue ¢ 0éyma nepemennvimu. Pemenue ypaBHEeHU B LENbIX yuciax. JluHelHoe
ypaBHEHHE C JIByMsl IepeMeHHbIMU. [ paduueckas MHTepHpeTanys JUHEHHOTO YPaBHEHHS C JIByMs
nepemenHbIME. [IpeacraBnenne o rpaguyeckoil HHTEPIPETAMK IPOU3BOJIBHOIO YPABHEHHS C IByMS
NIEPEMEHHBIMU: JIMHUM Ha IIJIOCKOCTH.

Ilonamue cucmemwvr ypaeénenuun. Peumenue cucreM ypaBHeHuil. IIpencrasnenue o
PAaBHOCWJIBHOCTH CUCTEM YpPaBHEHHMH. MeToAbl pelIeHUs CHUCTEM JIMHEHHBIX YPABHEHWM C JIBYyMS
NePEMEHHBIMH TpaUUECKU METOJI, METOJ| CJIOXKEHUS, METO/ MOJCTaHOBKU. KonndecTBo perieHuit
CUCTEMBI JIMHENHBIX ypaBHEHUH. CuCTEMa JIMHEHHBIX YpaBHEHUI C TapaMETPOM.

Cucmemvr Henunennvix ypaenenuil. MeToapl pelIEHUsS CUCTEM HEJIUMHEWHBIX YpaBHEHMM.
Merton nenenust, METOA 3aMEHBI IepeMeHHbIX. OTHOPOIHBIE CUCTEMBI.

HepaBencrBa

Yucnoevie  nepagencmea. CaoiicTBa YHUCJIOBBIX HEPABEHCTB. IIpoBepka
CIPaBEAJIMBOCTY HEPABEHCTB IIPY 33/1aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

Hepagencmeoc nepemennoni. CTporue U HECTPOTME HEpaBEHCTBA. J|0Ka3aTeabCTBO
HepaBeHCTB. HepaBeHcTBa 0 cpeaHux g AByX uucell. [loHsATHE O pelleHMM HEpaBEHCTBA.
MHo2xecTBO pelieHui HepaBeHCTBa. [Ipeacrasienue 0 paBHOCUIBHOCTU HEPABEHCTB.

Juneiinoe nepasencmeéo u MmHoMcecmeéa €20 pewieHui. PelieHue  JIMHEHHBIX
HEepaBeHCTB. JIMHEHOE HEPABEHCTBO C I1ApaMETPOM.

Keaopamnoe nepasencmeo u e2o0 pewienusa. PelieHue KBaJpaTHbIX HEPAaBEHCTB!
UCIIOJIb30BAHUE CBOWMCTB U Tpayka KBaJAPaTUUYHON (YHKIMH, METOJ] MHTEPBAJIOB. 3allUCh PEILICHUS
KBaJIpaTHOr0 HEpaBeHCTBA. KBajpaTHOE HEPABEHCTBO C IAPAMETPOM U €T0 PELIECHHUE.

Ilpocmeiiuue uppayuonanvnvie nepasencmea: | f(x) >a, |/ f(x) <a+ f(x) >, g(x) u

UX PELICHUS.
Ob600uennvlii Memoo uHmepeanos 0 peuieHus HepageHcme.

CucreMbl HepaBeHCTB
Cucmemvl Hepagencme c¢ 00HOU nepemenHoll. PemieHne cucTteM HEPAaBEHCTB C OJHOU
MIEPEMEHHOMN: JIMHEWHBIX, KBAJPATHBIX, IPOOHO-pAllMOHANBHBIX, UpPpALUMOHAIBHBIX. M300pakeHue
peHIiCHUA CUCTEMBI HCPABCHCTB HA YKCIOBOM HpﬂMOfI. 3anuck peHICHUA CUCTCMbI HCPABCHCTB.
Hepasencmeo c 06yma nepemennvimu. IlpencraBienue o pelieHUN JMHEHHOIO HEPABEHCTBA
C JAByMs niepeMeHHbIMH. ['paduueckas HHTepHpeTalysi HEpaBEHCTBA C JABYMsI IEPEMEHHBIMH.
I'paduyeckuit MeTO pELICHUs] CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

DyHKIUT

Ilonamue 3aeéucumocmu. llpsamoyroinbHas cucrema koopauHar. DopMmupoBaHue
NPEeACTaBICHUN O METApPeIMETHOM HOHITUN «KOOPAMHATHD. [ paduk 3aBUCUMOCTH.

@yukyun. CriocoObl 3amanust (QyHKIMHA: aHAIUTHUYECKHH, Tpadudeckuil, TaOIUUIHBIN.
I'papux ¢ynkuun. Ilpumepbl (yHKIMH, NOTy4aeMbIX B IPOLECCE HCCIEIOBAHUS PA3THUHBIX
NPOLIECCOB W pelIeHus 3a7ay. 3HaueHue (QyHKIMM B Touke. CBolicTBa (yHKIMA: 00sacTb
OIpeIeTICHUs, MHOKECTBO 3HAYCHUH, HyJIH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, YeTHOCTH/HEYETHOCTD,
BO3pacTaHhe M yObIBaHHE, MPOMEKYTKM MOHOTOHHOCTH, HAauOOJbIliee M HAaUMEHBIIEE 3HAUYCHUE,
NepUoOANYHOCTh. MccnenoBanue GpyHKIMU 10 ee rpaduky.

Juneiinaa ¢pynkyua. CpoiictBa, rpaduk. YriaoBoi kodpduuueHt npsamoil. Pacnonoxenue
rpaduka JMHEHHOW (YHKIIMH B 3aBUCUMOCTH OT €€ KO3((HUIIUEHTOB.

Keaopamuunan ¢pynkyua. Csoiicta. Ilapabomna. Iloctpoenue rpaduka KBaapaTUUHOM
¢bynkuun. [Tonoxenue rpaduka KBagpaTHYHOH (YHKIMHM B 3aBUCHMMOCTH OT €€ KO3(QUIMEHTOB.



Vcnionp30BaHue CBOMCTB KBaApAaTHUHON (DYHKIMHU JUTS PEIICHUs 3a1ay.
. k
Oopamnaa  nponopyuonanvhocms.  CBoiicTBa  QyHKIUU y=—. T'unepborna.
X

[IpencraBnenue 06 acUNTOTAX.
Cmenennas goynkyusa c nokazamenem 3. Cpoiicta. Kybuueckas napaboa.

Dynkyuu y:\/_, y=3x, y=|x|- Hx csoiictBa u rpaduxu. Crenennas (QyHKIMS C

MIOKa3aTesieM CTereHu Ooublie 3.

Ilpeobpazoeanue  cpagukoe  ynxkyuiz:  napasieNbHBIA  [EPEHOC,  CUMMETpHS,
pacTshKeHHe/CxKaThe, OTpaKeHHE.

Ilpeocmaenenue o 63aumno odpamuvlx Qynkyuax M ToYKU paspbiBa pyHkumit. Kycouno
3a7laHHbIe (PYHKIHH.

Ilocnedoeamenvnocmu u npozpeccuu

Yucnoeasn nocredosamenvrnocms. lIpuMepsl. beCKOHEUHBIE IOCIE0BATEIIBHOCTH.

Apugmemuueckan npozpeccus u ee ceoiicmea.

TI'eomempuueckan npozpeccus. CyMMUPOBAHKE MEPBBIX WICHOB apU(PMETHIESCKON U
reoMeTpuyecKoi nmporpeccuit. Cxodiascs reomerpuueckas nmporpeccusi. Cymma cxosuiencs
Ir€OMETPUYECKOU ITporpeccuu. I'apmonndeckuit psa. PacxoaumocTs rapMOHUYECKOTO psiia.

Memoo mamemamuyueckoi uHOYKYuU, €ro NIpUMEHEHHE 715 BBIBOAA (GOpMYI,
JI0Ka3aTeNbCTBA PABEHCTB U HEPABEHCTB, PELICHNUS 33/1a4 Ha 1EJTMMOCTb.

Pelienne TekCTOBBIX 33124

3adauu na eéce apugpmemuueckue oeiicmeus. Penenue TeKCTOBBIX 3a/a4 apu(pMeTHIeCKUM
criocobom. Mcronp3oBanue TabnuI, cxem, 4YepTexel, Ipyrux CpesiCTB MPeACTaBICHUs JaHHBIX TPU
PCUICHUU 3a1a4H.

Pewenue 3aoau na oOeudicenue, padomy, nOKynku. AHaAIU3 BO3MOXKHBIX CHUTyalLUH
B3aUMHOI'O PACIIOJIOKCHUA 00BEKTOB npu ux JABUKCHHUHU, COOTHOIICHUA 00BEMOB  BBIIOIHSIEMBIX
paboT npu coBMecTHOH padore.

Pewenue 3a0au na Haxoxcoenue wacmu YUcaa u YUC1a no €20 4acmu

Pewenue 3a0au na npoyenmal, 00,14, IPUMEHEHUE TIPOIIOPLUI TP PELLIEHUH 3a7ad.

Jlocuueckue 3a0auu. Penmenne norndeckux 3ajgad. Pemenue 1ornyeckux 3azad ¢ MOMOLIbIO
rpados, Tabaui.

Ocnoguvle memoowvt peuwienusn 3a0au. ApudmeTnyeckuid, anreOpauydeckuii, mnepedop
BapuaHTOB. llepBHYHbIE IpencTaBleHUs O JIPYI'MX METOJaxX peuleHus 3ahad (FeOMETPUYECKUE U
rpaguyeckue METOIbl).

CraTucTuka U TeOpHsi BepPOATHOCTEI

Cmamucmuka. TabnuuHoe u rpaduyuecKkoe NPEACTaBICHUE JaHHBIX, CTOJIOYaThle U
KPYTOBBIE  JUarpaMMbl, U3BJIC€YEHHE HYXHOM uHpopManmu. JluarpaMMbl — paccerBaHMUSL.
OmnucarenbHble CTATUCTUYECKUE TOKA3aTeIH: cpeaHee apuMeTnyeckoe, Meuana, HauboJjbliee U
HavMeHblllee 3HAueHHUs uuciaoBoro Habopa. OrtkioHenue. CiyuaiiHble BBIOpOCHL.  Mepsl
paccenBaHUs: pa3Max, JAUCHEpCHs U CTaHAapTHOe oOTkiIoHeHue. CBoiicTBa CpeIHero
apupmernueckoro u gucnepcuu. CrydaiiHas HW3MEHYMBOCTh. M3MEHUYMBOCTH NMPH M3MEPEHUSX.
Pemaromue npaBuia. 3akOHOMEPHOCTH B U3MEHUYHBBIX BETUUMHAX.

Cnyuaiinvie onvtmul u cayyainvie codovimus. CiydailHble  ONBITBI  (SKCIIEPUMEHTHI),
SJIEMEHTapHbIE CllydyaifHble cOOBITHS (MCX0/bl). BepostHOCTH AremeHTapHBIX coObITHIl. COOBITHS B
CIly4yalHBIX JKCIEPHUMEHTaX U OJaronpusATCTBYIOUIME 3JEMEHTapHble coObITHA. BeposTHOCTH
CITy4alHBIX COOBITHI. ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMU coObITHsAMH. Kiaccumueckue
BEPOSITHOCTHBIE ONBITHI C HCIOJNb30BaHMEM  MOHeT, KyOukoB. [IpencraBienue coObITHil ¢
MOMOIIBIO0 tuarpamm Jitnepa. [IpoTHBonoI0oKHBIE COOBITHS, 00BEIMHEHUE U NIEPECEUCHUE COOBITUH.
[TpaBuito cnoxkenus BepositHocTel. Ciryyaiinslii BeIOOp. HezaBucumele coobitust. [locnenoBatenbHble



He3aBUCHMbIE HcnbITaHus. lIpencraBieHue SKCIEepUMEHTa B BHUJAE JE€pPEBA, YMHOXKEHHUE
BEpOATHOCTEM. McnplTaHus [0 MEpBOro ycmexa. YcCloBHas BeposATHOCTb. (Dopmyrna IOJIHON
BEPOSITHOCTH.

dnemenmor  KomOunamopuxku u ucnoimanus bepuynnu. 1lpaBuno  yMHOXEHHS,
nepecTaHoBku, ¢aktopuan. CoyeraHuss M uyucio coderaHwit. TpeyrompHuK Ilackans u OuHOM
HptotoHa. OmbIThl ¢ OGONBIIMM YHCIOM PABHOBO3MOXKHBIX 3JIEMEHTApHBIX COOBITHH. Bbruncrienue
BEPOSITHOCTEH B OIBITaX C MPUMEHEHUEM HJIEMEHTOB KOMOMHaTOpUKU. Mcnbitanus bepuysmu. Ycenex
U Heyaua. BepositHocTi coObITHIA B cepun HCTbITaHuN bepHyuim.

T'eomempuueckaa eeposamnocme. CiydaiiHblld BBIOOP TOYKM M3 (DUTYpBHl Ha IJIOCKOCTH,
OTpe3Ka U JyTu OKpyKHOCTU. CirydaliHbIN BEIOOp YMCIIa U3 YUCIIOBOTO OTPE3Ka.

Cnyuaiinvie éenuuunpl. JluckperHasciydaisas BEJIMYMHA u pacupenencHue
BEpPOATHOCTEM. PaBHOMEpHOE MMCKpETHOE paclpenesieHue. ['eoMmerpudeckoe paclpeneieHue
BeposiTHOCTEN.  Pacripenenenne bepnyiumu. bunHomuanbHOe pacnpeneneHue. HesaBucumbie
cilydaiinble BelUYMHbIl. CII0)KEHUE, YMHOKEHNE CIlydaliHbIX BEJIMYMH. MareMaTHuecKkoe 0XxuJaHue 1
€ro cBorcTaa. /lucnepcus ¥ CTaHAAPTHOE OTKIIOHEHHE CIIy4aliHOM BEJIMYUHBI, CBOMCTBA AUCIIEPCUU.
Jlucniepcus 4mcia ycrexoB B cepud ucnbitanuii beprymmu. IloHsTHe 0 3akoHE OONBIIMX YHUCEI.
W3mepeHne BEpOATHOCTEW W TOYHOCTh H3MepeHHs. llpumeHneHue 3akoHa OOJIBIIMX 4YHCEN B
COIIMOJIOTUH, CTPAaXxOBaHUHM, B 3/APaBOOXpPAaHEHUM, oOecredeHur Oe30MacHOCTH HaCeJeHUs B
Ype3BbIYANHBIX CUTYaLUAX.

Hcropusa MmaTeMaTuKHU

Bo3HUKHOBEHHE MAaTEMATUKHU KaK HAyKH, 3Tallbl €€ pa3BuTUs. OCHOBHBIE pa3Jeiibl MATEMATUKH.
Briaaromuecs MaTeMaTUKU U UX BKJIaJ B pa3BUTHE HAYKHU.

beckoHeYHOCTH MHOXECTBAa IIPOCTBIX yucen. Yuciia U JIuMHBL OTpe3KoB.PanuonanbHbie
yucna. [lorpedHoCTh B ppanmonanbhbix uyncnax. llkona [Tudaropa 3apoxxaenue anreOpsl B
Hezpax apudmetruku. An-Xopesmu. Poxnenue OykBenHoil cumBonuku. I1. depma, @. Buer,
P. Hexapr. Uctopus Bompoca o HaxoxaeHUH (opMyJ KOpHEH anreOpandeckux ypaBHEHUN
creneHei, Oonpmmx yetrsipex. H. Tapranbs, [x. Kapmano, H.X. A6ens, O. [anya.

[TosiBneHne MeToa KOOPAUHAT, MO3BOJISAIOIIETO IEPEBOIUTH FEOMETPUUECKHUE OOBEKTHI Ha SI3bIK
anreOpsl. [losBienue rpagukoB ynkuuii. P. lexapr, I1. @epma.llpumeps! pa3nudHbIX cUCTEM
KOOPJAMHAT.

3anaga Jleonapao [Muzanckoro (Gubonayun) o kponukax, uncia Oubonayun. 3amava o
maxmaTHou Jocke. CXOAMMOCTbh F€OMETPUUECKON MPOTPECCUM.

Hcroxku Teopun BEPOATHOCTEH: CTpaxoBoe Aeno, azaprHeie urpel. II. @epma, b.Ilackains, .
bepnymnu, A.H.Konmoropos.

Pone poccuiickux yueHbIX B pa3BuTuu Martematuku: JI. Oitnep. H.U.JlobadyeBckwuii,
[1.J1.YeOwmmes, C. KoBanesckas, A.H. Konmoropos.

Maremaruka B passutuu Poccuu: Ilerp I, mikosna mMareMaTH4eCKUX M HAaBUIalKMX HAYK,
paszButHe poccuiickoro ¢uorta, A.H. Kpsutos. Kocmuueckas nporpamma u M.B. Kennpim.

TemaTuueckoe IVIAHUPOBAHUE IIPEAMETA.

8 Ki1ace
Ne HasBanue teMbl KonngectBo yacos
TEMbI
1. | IloBropenue u yrimyOneHnue Kypca anredpsl 7-ro Kiacca. 20
2. k
Anrebpandeckue npobu. Oynkuus y = — 18
X




3. .
KBanpartHble 1 KyOHueckre KOpHU U UX CBOICTBA. 28
4.
KBanpartusie ypaBaenus. KBaaparuunas QyHKIms. 32
5.
Anrebpanueckue ypaBHEHHUS. 20
6.
Hepasencrsa. 28
7. .
DneMeHThl KOMOMHATOPUKU M TEOPUH BEPOSTHOCTEH. 16
8.
Hrorosoe noBTopeHue. 8
Htoro 170
9 kiacce
Ne Ha3Banue TeMbl KonnyectBo yacos
TEMBbI
1. | DyieMeHThI TEOpUU MHOKECTB. 6
2. | AnreOpanyeckue ypaBHEHHS. 14
3. | HepaBeHcTBa ¢ OHOU NIEPEMEHHOM. 42
4. OyHKIUU
Y 32
5. | Crenennsle pyHkuuu. CTeneHn U KOPHHU. 20
6. | IlocnenoBarenbHOCTH. 26
7. | DneMeHTH KOMOMHATOPUKH, CTATUCTUKU M TEOPUH
BEPOSITHOCTEM. 10
8. | UtoroBoe nmoBTOpeHUE. 20
Hroro
170

Pa3zpaboTuuk nporpamMmmsl — Xomyrosa Jlapuca FOpsesna




