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1. IlmannpyemMble pe3y/IbTaThl OCBOCHHS Y4eOHOI0 npeaMeTa «Ajaredpa»

BreinyckHuk HayuuTes B 7-9 kiaccax (7S MCTIONB30BaHUS B TIOBCEIHEBHOMN KU3HU U 00€CTICUCHHUS
BO3MOKHOCTH YCIICIIIHOTO TIPOAOKEHHsI 00pa30oBaHus Ha 0a30BOM YPOBHE)

JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH

L OnepupoBath Ha ©0a30BOM YpOBHE TMOHSATHUSMH: MHOXECTBO, JJEMEHT MHOXECTBA,
MOJIMHOKECTBO, MPUHAJIC)KHOCTB;

° 3a/1aBaTh MHO>KECTBA NIEPEUUCICHUEM UX JJIEMEHTOB;

° HaXOAHTh MepeceueHue, 00beTUHEHHE, TOJIMHOKECTBO B IPOCTEHILINX CUTYAIIHSIX;

° omepupoBaTh Ha 0a30BOM YpOBHE TIOHATUSMHU: OIpeNeJeHHe, AaKCUOMa, Teopema,
JIOKa3aTeIIbCTBO;

° MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI 1Sl TOATBEPKICHUSI CBOUX BHICKa3bIBAHUMH.

B noBceqHeBHOM KU3HU U NIPU U3YyYE€HUM JPYIrUX MpeIMeTOB:

L HUCIIOJIB30BAaThH rpa(bnqecxoe HpGIICTaBJICHI/IC MHO>KECTB IJIA OIIMCAHUS peaJII:HBIX HpOLIeCCOB
U SIBJICHUM, IPU PEIICHUH 3a]a4 JPYTUX YUYEOHBIX [IPEIMETOB.

Yucaa

° OnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMH: HATypaJlbHOE YMCIO, IEJI0€ YHUCIIO,

OOBIKHOBEHHasi JIpo0Ob, JAecATUYHAs JpoOb, CMemaHHas JApoOb, paIlMOHAIBHOE YHCIIO,
apru(MeTHUECKUI KBaIpaTHBIA KOPEHb;

. WCITOJIB30BaTh CBOMCTBA YMCEN U MPABWJIA JEHUCTBUMN ITPU BBINIOJHEHNUN BBIYMCIICHMUI;

° WCIIOJIB30BaTh MPHU3HAKU JAeTUMOCTH Ha 2, 5, 3, 9, 10 mpu BBIMIOJHEHUH BBIYUCICHUN U
PELLICHNH HECTIOKHBIX 3a]aY;

. BBINIOJIHATH OKPYIJIEHHE PAllMOHATBHBIX YHCENI B COOTBETCTBUHU C MTPABUIIAMU;

. OIICHUBATh 3HAYCHHE KBAJPATHOTO KOPHS U3 MOJIOKUTEIIBHOIO LIEJIOTO YHCIIa;

. pacro3HaBaTh pallMOHATIBHBIE U UpPALlMOHAIbHBIC YUCIIA;

. CpaBHUBATbH YKCTIA.

B noBce1HeBHOI KU3HHM U MPU U3YYEHUH APYTUX NPeIMETOB:

. OLICHUBAThH PE3YJIbTaThl BBIYUCICHUIN NPU PEIICHUH MPAKTUUECKUX 3a/]1a4;

. BBINIOJIHATh CPABHEHUE YHCEII B PEAIbHBIX CUTYAIHX;

. COCTaBJISITh YMCIIOBBIE BBIPAXKEHUS MPHU PEIIEHUU MPAKTUYECKHX 3a/ad M 3a7ad U3 JIPyTrux

y4€OHBIX MPEIMETOB.

ToxknecTBeHHbIE IPe0OPa30BaAHUA

J BEINONMHATE HECTOXKHBIE TPE0OPa30BaHUSI IS BBIUMCIICHUS 3HAUCHUI YMCIOBBIX BRIPAXKECHUH,
COJIEp)KalllMX CTENEHU C HaTypalbHBIM [IOKA3aTeleM, CTENEHH C LEJIbIM OTPULIATEIbHBIM
IIOKa3aTeleM;

J BBINOJIHATh HECJIOXKHBIE MpPeoOpa3oBaHUsl IIENBIX BBIPAXEHUH: PAcCKpbIBaTh CKOOKH,
MIPUBOANTH TOJOOHBIE CIIaracMbIe;

o UCIIONIb30BaTh ()OPMYJIbl COKPAIEHHOI'O YMHOXKEHUS (KBaJpaT CyMMBbI, KBaJpaT pa3HOCTH,
Pa3HOCTb KBAAPaTOB) JUIsl YIPOIICHHS BBIYMCIECHUIN 3HAUEHNUN BBIPAXKEHMI;

. BBITIOJIHATh HECIIOKHBIE NMPEOOpa30BaHUs JPOOHO-TUHEHHBIX BBIPAKCHUH W BBIPAXKCHUN C
KBaJIpaTHBIMU KOPHSAMH.

B noBceHeBHOM KU3HHU M NIPH U3YYECHHUH APYTUX NPEIMETOB:

. IIOHUMAThb CMBICJI 3aIIMCH YKCJIa B CTAaHIapPTHOM BUJE;

. orepupoBaTh Ha 0a30BOM YPOBHE MOHATHEM «CTaHAApPTHAsI 3aIMCh YUCIIAY.

YpaBHeHHsI M HEPABEHCTBA

. OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMHU: PABEHCTBO, YUCIOBOE PABEHCTBO, YPABHEHHUE,

KOpPEHb YpaBHEHHS, pEUICHHE YpaBHEHMs, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, pELICHHE
HEPABEHCTBA,

J IIPOBEPSATH CIPABEUINBOCTh YHUCIOBBIX PABEHCTB U HEPABEHCTB;

J pelaTh JMHEWHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASIINECS K TMHEUHBIM;

o pelaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YPaBHEHHM, HEPABEHCTB;



° MIPOBEPSITH, SIBJISICTCS JIM TAHHOE YHCIIO PEIICHUEM ypaBHEHHUS (HEPaBEHCTBA);

° pemaTh KBaJipaTHbIC YpaBHEHUS IO (hOpMYyJie KOPHEH KBaJAPATHOTO YPABHCHHUS,

° n300paxaTh PEIICHUS HEPABCHCTB M UX CHCTEM Ha YUCIIOBOU MPSMOIA.

B noBce1HeBHOI KU3HU U MPU U3YYEHUH APYTUX NPeIMETOB:

° COCTaBJISTh U pEIIaTh JIMHEWHbIE YPAaBHEHUS MPU PEIICHUHU 33]a4, BO3HUKAIOUIUX B JIPYTUX
y4€OHBIX MpPEIMETAX.

DOyHKIUH

° HaxoauTh 3HaueHne GyHKIIMU IO 3aJaHHOMY 3HAYCHHUIO apTyMEHTA;

° HAXOJWTh 3HAUCHUE apTyMEHTA 110 33JaHHOMY 3HAYCHHIO ()YHKIIMH B HECIIOXKHBIX CHTYAIUsX;
° OTIPENIETISATH MOJIO0KEHUE TOYKU MO €€ KOOpJAMHATaM, KOOPJAMHATHI TOYKHU IO €€ MOJIO0KESHUIO
Ha KOOPJIMHATHOM TIJIOCKOCTH;

° no rpaduKy HaXOAWTH OOJACTh OMpEIENICHUS, MHOXECTBO 3HAYCHHM, HYIU (YHKIHH,

MIPOMEKYTKH 3HAKOIOCTOSHCTBA, TPOMEXYTKHM BO3pacTaHusi M YOBbIBaHUs, HauOoJbllee U
HauMEHblIee 3Ha4eHUs! QYHKINY;

J CTPOUTH TpapUK JTUHEHHON PYHKIIMHU;

J IpOBEPATh, SIBISETCS JU JaHHBIA Tpaduk rpaduxkom 3anaHHOW (yHKIMM (IMHEHHOMH,
KBaJIpaTUYHOM, 00paTHON MPONMOPLUOHATILHOCTH);

. OIpeNeNATh NPUOIMKEHHBIE 3HAUE€HUS KOOPJMHAT TOUYKH [epecedeHus rpauKkoB QyHKIMMT;

. OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSAMHM: IOCIEA0BATEIbHOCTh, apu(pmMeTnyeckas
Iporpeccus, reoMeTpudecKas Iporpeccus;

J pelaTh 3aaun Ha MPOrPECCHH, B KOTOPHIX OTBET MOXET OBITh MOJTYYEeH HEMOCPEACTBEHHBIM

MoACYETOM O€3 MpUMEHEHUs POopMYyII.

B noBce1HeBHOM KU3HHU M IPH U3YYEHHUH APYTUX MPeIMETOB:

. UCTIOJIB30BaTh TPapUKH PeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH ISl ONIPEIeNICHHs] X CBOMCTB
(HamOoNpIIME W HAWUMEHBIINE 3HAYCHHUS, MPOMEXKYTKH BO3pacTaHWs W YOBIBaHUS, 00JAaCcTH
MOJIOKUTEIHHBIX U OTPUIIATEIBHBIX 3HAYCHUH U T.11.);

. UCTIONIB30BaTh CBOMCTBA JIMHEHHON (QyHKIMM M ee rpaduK MpU pelIeHUH 3afad U3 APyTuX
y4eOHBIX MPEIMETOB.

CraTucTHKA U TeOPpHUs BEPOATHOCTEMH

° HNmets OpeaACTaBJICHUEC O CTATUCTHYCCKUX XAPAKTCPHUCTHUKAX, BCPOATHOCTHU cnyqaf/’IHoro
COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

° peuaTtb HpOCTeI\/'IH_II/Ie KOMGI/IHaTOpHBIe 3ala4yi MCETOAOM IMpsAMOTro MU OPraHu30BaHHOI'O
niepedopa;

o NPEJICTaBIIATh JAHHBIC B BUZE TAOJHII, AMAarpamMm, rpauKoB;

o YUTaTh HHOOPMAITUIO, TPEICTABICHHYIO B BHJIC TAOJIHIIBI, IUATPAMMBbI, rpaduka;

o OTIPENIENISATh OCHOBHBIC CTATHCTUYCCKUE XapPAKTEPUCTUKU YHCIIOBBIX HAOOPOB;

o OILICHUBATh BEPOSTHOCTh COOBITHS B TIPOCTEHIIINX CIyYasiX;

o UMETh MPECTABICHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBJICHUSIX.

B noBceHeBHOI ;KM3HU ¥ IPU U3YYE€HHH IPYTUX MPEAMETOB:

o OILICHUBATh KOJIMYECTBO BOBMOXKHBIX BAPHAHTOB METOJIOM Iepedopa;

o UMETh MPEICTABIICHUE O POJIM PAKTUIECKH JOCTOBEPHBIX M MaJIOBEPOSTHBIX COOBITHH;

[ ]

CpPaBHHUBATh OCHOBHBIE CTATHCTUYECKUE XapPAKTEPUCTUKH, MOJTYUYEHHBIE B MPOIIECCE PEIIEHUS
MPUKJIAAHON 3a/1aud, U3yUYECHUS PEATILHOTO SIBJICHUS;

L] OILICHUBATH BepOﬂTHOCTB peaJ'IBHI)IX CO6I~;ITPII>1 u ﬂBHeHI/Iﬁ B HCCJIOXKHBIX CI/ITyaHI/IﬂX.
TexcToBBIE 321241

° Pemath HecOKHBIE CIO’KETHBIC 3aJ]Ja4M PA3HBIX THIIOB HAa BCe apu(MeTHYeCKUe NeUCTBUS;

° CTPOUTH MOJIeJh YCIOBHS 3agaud (B BUAE TaOJHIIbI, CXEMbI, PUCYHKa WM ypaBHEHUS), B

KOTOpOﬁ JaHbl 3HAUCHUA ABYX M3 TPEX B3aMMOCBA3AHHBIX BCIWYWH, C LCJIBIO IMOMCKA PCIICHUA
3aJa4u,



o OCYILECTBIIATh CHOCOO TMOWCKA peIIeHUs 3a7add, B KOTOPOM pACCYXKACHHUE CTPOUTCS OT
YCJIOBHS K TPEOOBAHHIO MIIH OT TPeOOBaHUS K YCIIOBHUIO;

o COCTABJIATH TUIAH PEIICHUS 3a/1a4H;

o BBIJICJIATH 3Tl PELICHUS 33]auH;

° HHTCPIIPECTUPOBATE BBIYUCIUTCIILHBIC PE3YJIbTAThl B 3a4a4C, HUCCICAOBATH IOJIYYCHHOC
peleHue 3a1aun;

o 3HATh pa3IMYhe CKOPOCTeH 00bEKTa B CTOSIUEH BOJIE, TPOTHB TEYCHUS U MO TEYCHUIO PEKU;

o pelaTh 3a1a4M Ha HaX0KJIEHHE YacTH YMCIIa M YUCIIa 110 €T0 YacTH;

o pemaTh 3a/1a4d pa3HbIX TUIMOB (Ha pa0bOTy, HA TIOKYIIKH, Ha JBU)KCHUE), CBSA3BIBAIOIIUX TPH
BCJIMYWHBI, BBIACIATH 9TU BEJIMYHUHBI 1 OTHOICHUS MCIKAY HUMMU,

L HaxXoAWuTh MPOLCHT OT YMUCJid, YHUCJIO IO MPOUCHTY OT HCr0o, HAXOAUTh NPOLUCHTHOC CHUIKCHUC
WJIA TIPOIICHTHOE TIOBBIIIICHUE BEJTMYUHBI;

o pelaTh HECIOKHBIC JIOTHYCCKHE 3a]]aul METOJIOM PAacCy KICHUM.

B noBceHeBHOI )KN3HU M IPU U3YYE€HHH PYTUX NPEAMETOB:

o BBIJIBUTATh THIIOTE3bI O BO3MOKHBIX TPEACTHHBIX 3HAYCHHUSAX HCKOMBIX B 3ajade BEINYHH

(menaTh MPUKUIKY ).
I'eomerpuueckue Gpurypbl

o OmnepupoBath Ha 0a30BOM ypOBHE MOHSATHIMH I'€OMETPUICCKUX DUTYD;

o U3BJICKaTh MH()OPMAIMIO O TEOMETPUYECKHX (GUTypax, MPEICTABICHHYIO Ha 4YepTekaxX B
SIBHOM BH/IC;

. OPUMEHSATh JJIs pEeIIeHUs 3a/ady TeoOMeTpHuYecKue (DaKThl, €CIU YCIOBHS UX HPUMEHEHHUS
3a/1aHbI B ABHOU (popMme;

o pelaTh 3aJja4i Ha HaXO0XKJICHHE TEOMETPHUSCKUX BEITMYUH MO 00pa3IaM WK airopruTMaM.

B noBceHeBHOI *KM3HH H MPH U3YYEeHUH APYTHX MPEIMETOB:

° UCIIOJIb30BaTh CBOICTBA TIE€OMETPUYECKUX (UIYp [ pElIeHUus TUIOBBIX 3ajady,

BO3HHUKAIOIINUX B CUTYalUsIX IOBCEAHEBHOM XKHU3HU, 3a]ja4 IPAKTUUYECKOTO CONEP/KAHMSL.
OTHoIeHUsA

J OmnepupoBath Ha 0a30BOM YpOBHE TMOHATHSMHU: paBEHCTBO (uryp, paBHbIE (UTYDBI,
PaBEHCTBO TPEYTOJIbHUKOB, MAPAIIIETBbHOCTh MPSAMBIX, MEPIEHAUKYISPHOCTD IPSMBIX, YIIIbI MEXY
MPSIMBIMH, TIEPIICHIUKY ISP, HAKIIOHHAS, TIPOCKIIHSL.

B noBceaHeBHOI :KM3HM M PU U3YYEHHH PYTUX NPeAMETOB:

J UCIIOJIb30BaTh OTHOILIEHHUS Ul PEIICHUs NPOCTEHIIMX 3a7ad, BO3HUKAIOLUIUMX B pEalbHON
KU3HU.

H3mepenus u BoIYMCICHUS

J BbInonHATE U3MEpEHUE JUIMH, PACCTOSIHUN, BEIMYUH YIJIOB, C IOMOLIbI0 MHCTPYMEHTOB IS
W3MEpEeHUil UTNH U yTJIOB;

J IPUMEHATh (GOpPMyJIbl IEPUMETPA, IUIOMAAN U 00beMa, IJIOLIAU TOBEPXHOCTH OTAEIbHBIX
MHOTOTPaHHUKOB IPU BBIUUCIEHMSIX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBUH;

J npuMeHsITh Teopemy lludaropa, 06a30Bble TPUTOHOMETPHUUECKHE COOTHOINCHHS IS

BBIYMCIICHUS JUIMH, PACCTOSIHUM, TJTIOMAAEH B MPOCTEUIIINX CIydasx.

B noBce1HeBHOM KU3HHU ¥ IPH U3YYEHHUH APYTUX MPeIMETOB:

L BBIYUCJIATE PACCTOAHUA Ha MCCTHOCTH B CTAHAAPTHBIX CUTyallUdaX, IJIOIIAAN B HpOCTGﬁHIHX
ClIy4asiX, IPUMEHATh ()OPMYJIbI B MPOCTEUIIUX CUTYALUIX B TIOBCETHEBHOM KU3HU.
I'eomeTpuueckue nocTpoeHus

° N300pakaTh THIIOBBIE TUIOCKHE (PHUTYPHI U (GUTYPHI B MIPOCTPAHCTBE OT PYKH M C ITOMOIIBIO
WHCTPYMEHTOB.

B noBceHeBHO KM3HHU U IPU U3YYEHUHU APYTUX MPeIMeTOB:

L BBITIOJIHATH HpOCTGﬁHIHC MMOCTPOCHUA HA MCCTHOCTH, H€O6XOI[I/IMI>IC B peanbﬂoﬁ JKHU3HU.
I'eomeTpuueckue npeodpazoBaHus

° Crpouts urypy, CAMMETPUUHYIO TaHHON (PUType OTHOCUTEIHHO OCH M TOUYKH.



B noBceaHeBHOM JKM3HM U IPH M3Y4YEeHUH APYTUX NPeIMETOB:

J pacro3HaBaTh JABH)KEHHE OOBEKTOB B OKPY KaIOLIEM MUDE;

J pacro3HaBaTh CUMMETPHUYHBIE (PUTYpBI B OKPYIKAIOIIEM MUpE.

BeKkTOpbI M KOOPAMHATHI HA IVIOCKOCTH

. OnepupoBarh Ha 0a30BOM YpPOBHE MOHSTHSIMHM BEKTOp, CyMMa BEKTOPOB, IPOU3BEJIECHUE
BEKTOpa Ha YHCJI0, KOOPAMHATHI Ha MIOCKOCTH;

J OTpeNeNiATh MPUOTMKEHHO KOOPIMHATHI TOYKH MO €€ H300paKeHHI0O Ha KOOPIUHATHOU
IUIOCKOCTH.

B noBcegHeBHON KM3HHM ¥ NIPM M3Y4YEeHUHU APYTUX NPeIMeTOB:

J UCIIOJIB30BaTh BEKTOPHI MJI1 PEIICHUs MPOCTEHIIMX 3aJad Ha OINPEIEICHHE CKOPOCTH

OTHOCHUTCIBHOT'O ABUXKCHU.
HCTOpI/Iﬂ MaTeMaTHKH

J OnucelBaTh OTHENbHBIE BBIJAIOLIMECS PE3YJIbTaThl, IMOJIYYEHHBIE B XOAE Pa3BUTHSA
MaTeMaTHKU KaK HayKu;

o 3HaTh NIPUMEPBl MAaTEMATHYECKUX OTKPBITUM M UX aBTOPOB, B CBA3U C OTEUECTBEHHOW U
BCEMHUPHOU UCTOPUEH;

. NOHMMATh POJIb MAaTEMAaTUKU B pa3BuTuu Poccun.

MeToabl MaTEMAaTUKH

o BeiOupate nmoaxomdumiuii  M3ydeHHBIH  METOJ AN pEIleHUs  U3YYEHHBIX  THUIIOB
MaTeMaTHYECKHX 3a7ady;

. [IpuBoauTh IIPUMEPBI MaTE€MaTHYECKUX 3aKOHOMEPHOCTEN B OKpY’KaroIeu

JEUCTBUTEIILHOCTH U MMPOU3BCACHUAX UCKYCCTBA.

2. Conep:xaHue y4e0HOro Kypca «Ajaredopa»
1. PanuoHajJbHBIE YHCJIA.
Pacminpenne MHOXECTBa HaTypaJIbHBIX YMCENl JO MHOKECTBA LIEJIbIX 4Hcesl. MHOXeCTBa LENbIX
YHCeN JI0 MHOXKECTBA PAllMOHAIBHBIX. PallMOHAIbHOE YMCIIO KaK OTHOLICHHWE M/N, rae M - menoe
4Yucio, N — HaTypainbHOe. CTENneHb ¢ UEeNbIM MTOKA3aTEIEM.
2. JleiicTBUTEIbHBIE YHCJIA.
KBagpartsblii kopeHb u3 uncina. KopeHb TpeThell CTeneHu. 3anuch KOPHEH C MOMOIIbIO CTENEHU C
npoOHbIM moka3ateneM. [lonarue 00 wuppanroHanbHOM uucie. MppallmoHalIbHOCTh 4YHCIIa U
HECOM3MEPHUMOCTh CTOPOHBI U IMAaroHaIH KBajparta. [lecaTuuHble TpUOIIKEHUST UPPALIMOHATBHBIX
YyuceN; MPEACTaBICHUE NECATUYHBIX YMCesl OECKOHEUHBIMU NECATHYHBIMU JIpoOsimu. CpaBHEHHE
nercTBUTeNnbHBIX uucen. KoopauHatHas npsmas. M3o0pakeHne 4Yucesl TOYKaMU KOOPIWHATHOM
npsAMoM. YuCa0BbIE IPOMEKYTKH.
3. N3mepenusi, npudInKeHUus1, OLEHKH.
Pa3mepbl 00bEKTOB OKPYIKaIOIIEro MUpa (OT SJEMEHTAPHBIX YacTHUIl A0 BeceneHHol), IIUTenbHOCTh
MIPOLIECCOB B OKpYKaroUIeM MHUpe. BblieneHrne MHOXHTEN — CTENEHH JIECSITH M 3allMCH 4YHCIA.
[TpubnmkeHHoe 3HAYCHHE BETUYHMHBI, TOYHOCTh NpuOmmKeHus. [Ipukunka u oreHKa pe3yIbTaToB
BBIYHCIICHHI.

Aureopa

Anre6panueckue BbIpakeHUs. BykBeHHbIE BbhIpakeHUs (BBIpAXKEHUS C MEpeMEeHHbIMH). UucioBoe
3HaueHue OYKBEHHOTO BbIpakeHUs. JlomycTuMble 3HadeHUs TepeMeHHBIX. [lojcraHoBKa
BBIpOXXCHUI BMECTO nepeMeHHbIX. [IpeoOpazoBanne OyKBEHHBIX BBIPKCHHA HA OCHOBE CBOWCTB
apupMeTHuecKuX AercTBUil. ToxmecTso.
Crenenb C HaTypaJlbHBIM IIOKa3aTeleM U ee cBokcTBa. OmHOWIEHBI U MHOrodjieHbl. CTeneHb
MHorousieHa. CrokeHHe, BBIYUTAHUE, YMHOXKEHHE MHOTOUJIEHOB. DOpMysbl COKpAIIEHHOTO
YMHOXKEHUS: KBaJpaT CYMMBI U KBaJapaT pa3HOCTH, KyO cymmbl U KyO paszHoctu. Popmyia
Pa3HOCTH KBaJpaToB, GOPMYIIbI CYMMBI U pa3HOCTH KyOoB. [IpeoOpa3oBaHue 11€JI0TO BEIPAKEHUS B
MHOTrOWIeH. Pa3inokeHrue MHOTO4JIeHa Ha MHOXKUTEIU. MHOTOWIEHBI ¢ OJJHOM nepeMeHHoi. KopeHb



MHorowieHa. Ksaapatuselii TpexwieH. PaznokeHue KBaapaTHOTO TpeXwIieHAa HA JIMHEWHbBIE
MHOKUTEIH.
Anrebpandeckas apoOb. OCHOBHOE CBOWMCTBO anreOpamveckoil npobu. CrokeHue, BBIYMTAHUE,
YMHOXXEHHUE U JleieHue anredpandyeckux apodeil. CTeneHb ¢ LeibIM MOKa3aTeleM U €€ CBOMCTBA.
PanmionaneHble  BBIpaKeHHS W uUX npeoOpazoBanus. KsaapatHeie kopHu. CBOICTBa
apu(MeTHYECKUX KBaJpaTHBIX KOpHEH M MX MpUMEHEHHEe K NpeoOpa3oBaHUIO0 YHCIOBBIX
BBIPAYKEHUI U BHIYMCIICHUSIM.
1. YpaBHeHus.
VYpaBHeHnue c¢ onHoil mnepemeHHOW. KopeHb ypaBHeHus. CBONCTBAa YHCIOBBIX PaBEHCTB.
PaBHOCHIIBHOCTB YpaBHEHUN.
JluneiiHoe ypaBHeHue. KBampatHoe ypaBHeHHe: (opMmylia KOpHEH KBaIpaTHOTO YpaBHEHHS.
Teopema Buera. Pemenue ypaBHeHUM, CBOIAIUMXCS K JIMHEMHBIM U KBaJapaTHbIM. [Ipumepsl
pelieHuss ypaBHEHHM TpeThe U ueTBepTOM cremeHeil. PemeHune apoOHO-panioOHATBHBIX
YPaBHEHHI. YpaBHEHUE C IByMs IEpEMEHHBbIMU. JIMHENHOE ypaBHEHHME C IByMs IIEPEMEHHBIMH,
MIpUMEPBI pelIeHMs] YpaBHEHUH B LenblX unciaax. CucremMa ypaBHEHUN € JBYyMsI NEPEMEHHBIMH.
PaBHOCMIBHOCTB cucTteM. Cuctema JBYX JIMHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU; PELICHHUE
IIOACTAHOBKOM M CIIOKeHUEM. lIpuMepbl peleHus CHCTEM HEIWHEHHBIX YPAaBHEHUN C JBYMS
IIEPEMEHHBIMU. Y PaBHEHUE C HECKOJIBKUMU IEPEMEHHBIMH.
Pemenune TexkcToBBIX 3a1ay anreOpanyeckuM criocobom. JlekapToBbl KOOpAUHATHI HA IUIOCKOCTH.
I'paduueckas UHTEpIIpeTALMsl yPaBHEHUN C ABYMs NepeMeHHbIMU. ['paduk JTUHEHHOro ypaBHEHHUs
C JBYMs TIEPEMEHHBIMH; YTJIOBOH KO3()PHUIMEHT NpsAMOIi; YCIOBHE MapaLICIBHOCTH MPSIMBIX.
I'paduku  mpocrediinx HEIMHEWHBIX ypaBHEHMi: mapabona, runep0oia, OKPYKHOCTb.
I'padmueckas uHTEpHpeTanysl CUCTEM ypaBHEHUH C JIByMs mepeMeHHbIMU. DopMyiia pacCTOSHUS
MEXy TOUYKaMU KOOPAVHATHOM MPSAMOIA.
2. HepagencrtBa.
UYucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBenctBo ¢ 0nHOM mnepeMeHHOM. PaBHOCWIIBHOCTH HepaBEHCTB. JIMHEWHBIE HEPABEHCTBA C
0JlHOI nepemeHHoi. KBagpaTHbele HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJHOU NIEPEMEHHOM.
OYHKIIHU

1. OcHOBHbBIE NOHATHS.
3aBucuMoctn Mexay BeinmuuHamd. [lonstne Qynkuumu. OOIacTh OmMpenesneHUs] U MHOKECTBO
3HaueHud ¢yHkuuu. CrnocoObl 3amanusa ¢(yHkuuu. I'padux ynkuuun. CpoiicTBa (QyHKIMHM, uX
otoOpaxenne Ha rpaduke. Bospactanwe u yObiBaHwWe (QYHKIMH, HAHOOJbIICe W HAaMMCHbBIICES
3Ha4eHUs1 QYHKIMHU, HYIH QYHKIMH, TPOMEXYTKU 3HAKOOCTOSHCTBA. UTeHne rpaduKoB (pyHKIUI.
[Ipumeps! rpaguueckux 3aBUCUMOCTEN, OTpaKaroIIUX peaabHble IPOLECCHI.
2. YucnoBbie QyHKIUM.
OyHKIUH, OMUCHIBAIOIINE MPSAMYIO H O0OpaTHYIO MPOIOPIIMOHANBHYIO 3aBUCUMOCTH, HX TpadUKu U
cBoiicTBa. JluneitHas QyHkuus, ee rpadgux u cpoiictBa. KBaapatuunas ¢yHkuus, ee rpaduk u
cBoiicTBa. CTeneHHble QYHKIUN C HATypaJbHBIMU MOKa3aTeasiMu 2 U 3, uX rpauku U CBOMCTBA.
[paduku Gpyskmmii: ¥ =&y =+%r=K
3. Yucii0BbIE N10CJIE10BATEIbHOCTH.
[lonsiTe noOCIEAOBATENBHOCTU. 3a/JlaHuEe [OCIIEI0BATENbHOCTH PEKYPPEHTHON (opmynol u
¢dopmysoit N-ro wieHa. Apudpmernyeckass U reomeTpuueckas nporpeccur. Popmysibl N-To 4wieHa
apu(METHUECKOW M TEOMETPHUECKOW MPOTpeccHii, CyMMBI INEpBBIX N-X wwieHOB. M300paxeHue
YJICHOB apU(PMETHUECKOM M TeOMETPHUYECKOM Mporpeccuil TOYKaMH KOOPAMHATHOM IUIOCKOCTH.
JInHEeMHbIN U SKCTIOHEHIMABbHBIN pocT. ClI0XKHbIE TPOLEHTHI.

BEPOATHOCTB U CTATUCTUKA
1. OnucarejbHasi CTATUCTHKA.
[IpencraBneHne AaHHBIX B BuAe Tabnui, auarpamm, rpaduxo. CiydaliHas H3MEHYMBOCTD.
CratucTudeckne XapaKTepHCTUKM Habopa [aHHBIX: CpefaHee apudMeTHYecKoe, MeIuaHa,
HauOoJbllIee U HaUMEHbIIee 3HaUeHUs, pa3Mmax. [IpeacraBneHre o BHIOOPOUHOM HCCIIEOBAHHH.
2. Cay4aiinblie COOBITHSI U BEPOATHOCTD.



[TonsiTie O ciayyalHOM OIBITE W CIy4alHOM coObITUHM. YacToTa CIydalHOTO COOBITHSI.
CraTucTHUECKMH TMOAXOJ K TMOHATUIO BepoATHOCTH. Hes3aBucuMble COOBITHA. YMHOXEHHE
BeposiTHOCTEH. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHA. PaBHOBO3MOXXHOCTH COOBITHH.
Kraccuueckoe onpeneneHue BEpOsSTHOCTH.
3. Kom0unaTopuka.
Pemntenne koMOMHATOPHBIX 3a7ay nepeOopoM BapuaHTOB. KoMOMHATOpHOE MPaBUIO YMHOKEHHS.
[TepecranoBku U dakTopHa.
JIO'NKA U MHOXECTBA

1. TeopeTHKo-MHOKECTBEHHbIE IIOHATHS.
MHOX€eCTBO, 3JEMEHT MHOXKECTBA.  3aJaHUE MHOXECTB  IEPEUYMCICHUEM  DIEMEHTOB,
XapaKTepUCTHUECKUM CcBoHCTBOM. CraHaapTHble 0003HAa4YEHHMs] YHUCIOBBIX MHOXecTB. Ilycroe
MHOECTBO U ero ooo3Hadenue. [logmuoxxectBo. O0BbeIMHEHNE U NTEpECEUEHNE MHOKECTB.
Nnmroctpanus oTHOLIEHUI MEXy MHOKECTBAMHU € TIOMOIIbIO 1UarpaMm Diinepa-BenHa.
2. DJIeMeHTHhI JIOTHKH.
[ToHsATHE O PAaBHOCWIIBHOCTH, CJIEJIOBAaHUH, YIOTPEOICHUE JIOTHIECKUX CBSI30K €CIIH..., TO..., B TOM
U TOJIbKO TOM CIIy4ae, JJOTHUECKUE CBA3KHU U, UIIH.

MATEMATHUKA B UICTOPUYECKOM PA3ZBUTUHN
Hctopus ¢opmMHpoBaHHS TMOHATHS YHCIA: HATypalbHble YHCIA, JpoOM, HEJOCTAaTOYHOCTb
palMOHAIbHBIX YMCEN Ui T€OMETPUYECKUX H3MEPEHUMH, HMppaluoHalbHble uncia. CTapuHHBIE
cucteMsbl 3anucu uucen. Jlenumocts uncen. Pemero Dpatocdena. pobu B Baswmione, Erunte,
Pume. OrtkpeiTne gecatuusbix apodei. CrapuHHBIE cucTeMbl Mep. JlecsTuuHble apodu U
MeTrpuueckas cuctema mep. [losBnenue orpunarenbHsIx yncen u vy, JI. Marnunkni, JI. Diinep.
3aposkeHue anreOpel B Heapax apudmeTrku. An-Xope3mu. PoxaeHre OykBeHHONH CUMBOJIHKH. 1.
®epma, ©. Buer, P. [lexkapt. Mcropust Bompoca 0 HaxoxaeHUU (HOpMysT KOpHEH anredpandecKux
ypaBHEHUH, HEPA3PEIIUMOCTh B paJiuKaaX YpaBHEHHU cTerenu, oombineit yetoipex. H. TapTanbs,
Jlx. Kapnano, H.X. A6ens, O. I'anya.
N300perenne MeToa KOOPAMHAT, MO3BOJISIONIETO TIEPEBOIUTh T€OMETPHUUECKHNE OOBEKTHI Ha S3BIK
anreOpsl. P.Jlekapt u I1. ®epma. [lpumepsl pa3inyHbIX cHCTEM KOOPAMHAT Ha IUIOCKOCTH. 3ajaya
Jleonapo ITuzanckoro (OudoHayun) o Kposmkax, ynciaa ®udonayun. 3agava o MaxMaTHOU JJOCKE.
HcTtoku Teopun BEpOSTHOCTEW: CTpaxoBoe Aeno, asaprHbie urpel. I1I. ®Pepma, b. Ilackans, X.
['toiirenc, A. bepuymiu, A. H. Konmoropos.

KonnuecTtBo yacos
Pabouas nporpamma
10 rojiaM o0y4eHus
Ne n/mt Paznensl, TemMbl aBTOpCKas
nporpamma | o §
Q Q =
< < 2
5 5
2 2 =)
o~ 0
Hanuune tem 17 6 5 6
O0BeM 9acoB Ha MPOXOKACHUE BCEX TEM 306 136 | 136 102
O0BeM yacoB Ha MPOXOXKIECHUE KAXKI0H TeMBbl
BoipakeHus, TOXKAECTBA, ypaBHEHUS 26 26
2. |DyHKIHH 18 18
3. |Crenenb ¢ HaTypaJbHBIM MTOKa3aTEIEM 18 18
4.  |MHorouieHsl 23 23
5. |Dopmybl COKPAICHHOTO YMHOXEHHS 23 23
6. |CucTteMbl TMHEHHBIX YpaBHEHHUH 17 17




7. PanmonansHbie 1pobu 23 23

8.  |KBagpaTHbie KOpHH 19 19

9. |KBagpaTHble ypaBHEHUS 21 21

10. [HepaBencrtBa 20 20

11. |[CremeHs ¢ HeIBIM ITOKA3aTENEM. DIEMEHTEI 11 11
CTaTUCTHKH.

12. |KBampatuuHasi GyHKIIHS 22 22

13. |YpaBHeHHUs U HEPABEHCTBA C OJIHOM NEpEMEHHOMN 14 14

14. |YpaBHEeHMs U HEPABEHCTBA C ABYMsI IEPEMEHHBIMU 17 17

15. [Apudmernyeckas u reoMeTpUyecKas IpOrpeccuu 15 15

16. |DnemeHTH KOMOMHATOPUKHU U TEOPHU BEPOSTHOCTEH 13 13

17. |(IloBTOpeHue 40 11 8 21
Bcero 374 136 | 136 | 102




3. TemaTnueckoe IVIAHUPOBAHHEC C YKasaHUEM KOJHYECTBA 4YaCOB, OTBOJIUMbLIX HA OCBOCHME Ka)KIIOﬁ TEMbI

Kiacc 7
Paznen Kon-Bo Tembl Kon-Bo |OcHOBHBIE BHIBI JEATEIBHOCTH oOOywarommxcss (Ha  ypoBHE
4acoB 4acoB YHUBEPCAIbHBIX YUYEOHBIX AEHCTBUI)
15 Breipaxenust, ToxaecTsa, 26 HaxoauTh 3Ha4€HUS YUCIOBBIX BBIPAKECHUH, a TAKKE BBIPAKECHUU C
ypaBHEHUS NEPEMEHHBIMU MPU YKA3aHHBIX 3HAYEHUSAX TIEPEMEHHBIX.
Hcnonb30BaTh 3HAKU >, <, >, <, YUTATh U COCTABJISTH JIBOMHbIE
HEpaBeHCTBA. BBIMONHATH nmpocTeiiire npeodpa3oBaHus
Bripaxenus S BBIPAKEHUI: PUBOJUTH TIOJIOOHBIE C1araeMble, paCKpbIBaTh CKOOKH
5 T = B CyMME WJIH Pa3HOCTH BbIpakeHUi. PemaTs ypaBHeHUs
© peobpasosanne BUJa ax = b mpu pa3audHbIX 3HAYCHUSIX a U D, a TaK)KE HECIIOKHBIC
= BBIpAKCHIH ypaBHEHUS, CBOJAIINECS K HUM. VICIIOp30BaTh arnmapar ypaBHEHUH
< JUIS1 pEeIIeHUs] TEKCTOBBIX 3a7a4, HHTEPIPETUPOBATH PE3yJIbTAaT.
Hcnonb30BaTh NPOCTENIINE CTATUCTUYECKUE XAPAKTEPUCTUKHU
(cpennee apudmeTnyeckoe, pazMax, Mojia, MEAMaHa) AJsl aHalIn3a
psiJia JaHHBIX B HECJIOXKHBIX CUTYaIIUSIX
YpaBHEHHUS ¢ OOHON 9 Bobruncnsars 3HaueHus: GyHKUUU, 33JaHHON (POPMYJIOi, COCTaBIATh
IIEPEMEHHOU Tabnuibl 3HaYeHui GyHkuuu. 1o rpaduxky QyHKIMN HAXOIUTh
9 i 5 CTaTHCTHYCCKHC 5 3féaquHe q)yHKuHHCno M3BECTHOMY 3HAUEHNIO APIYMEHTA U PELlIaTh
S & E } XapaKTEPUCTHKH obpathy!o 3aza4y. CTpOUTS rpaduku HPAMOH MPOIOPLHOHAILHOCTH
R eEE U JIMHEMHOU (DYHKIIMH, ONMCHIBATH CBOMCTBA ATUX (PYHKIUH.
[ToHuMaTh, Kak BIUSICT 3HAK Kod(duimenta K Ha
18 DyHkiH 18 PAacIioyIOKEHUE B KOOPAMHATHON TUIOCKOCTH rpaduka
byukiuu y = KX, rae k # 0, kak 3aBUCUT OT 3HadYeHM K u b B3anmHOE
= pacrosiokenue rpadukoB AByX GyHKIui Buga y= kx + b.
g WNuTepnipetnpoBaTh rpaQ UKy peaibHbIX 3aBUCUMOCTEH,
= onuchiBaeMbIX Gopmynamu Buaa y = KX, tne K#O0umy =kx + b
© OyHKIMU U UX TpaQuKu 7
Jluneitnas GpyHKIMS 11
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ABYM:A ICPCMCHHBIMU U

5 18 Crenensp ¢ HaTypaJlbHBIM 18 BEIYHCIIATE 3HAYEHMS BBIPAKEHHI BUIA a', TJIE @ —IIPOU3BOIIBHOE
é > MOKa3aTeJIeM. YHUCIIO0, N —HATypaJIbHOE YHUCIIO, YCTHO U MUCbMEHHO, a TAKXKE C
S MOMOIIBIO KalbKysiTopa. DopmynupoBaTh, 3aMMCHIBAThH B
< = = CUMBOJIMYECKOMN popMe U 000CHOBBIBATH CBOMCTBA CTENEHU C
CreneHsb U el CBOMCTBa 10 .
HATypaJbHBIM MoKa3areiaeM. [[puMeHsTh CBOMCTBA CTENEHU s
OnHoTIeHbL 8 npeoOpa3oBaHus BeIpaXeHHU. BRIMOTHATE yMHOKEHHE
OJIHOYJICHOB U BO3BEJICHUE OJHOWIECHOB B CTeNeHb. CTpOUTh rpaduku
dyukumit y = x° u y = X°. Pemats rpaduaeckn ypaBHEHHS x°
= kx + b, x*= kx + b, rae k u b —nexoropsie uncia
23 MHOTro4JIeHbI 23 3anuchIBaTh MHOTOYJIEH B CTAHAAPTHOM BHU/JIE, ONIPEIEIISATH CTEIECHb
CyMMa u pa3HOCTh 4 MHOTOWIECHA. BBIMONHATH CII0KEHUE U BBIYUTAHUE MHOTOUWICHOB,
MHOTOWICHOB YMHOKE€HHE OJHOUYJIEHAa HA MHOTOYJIEH 1 MHOTO4JIEHA HA MHOTOYJIEH.
HpOI/IBBeI[eHI/IG 8 Brmmonuare Pa3JI0KECHUE MHOI'O YICHOB HaA MHOKHTCIIN,
OJIHOWJIEHA ¥ MHOTOYJICHA UCIIOJIb3YsI BBIHECEHHE MHOXKHUTENS 32 CKOOKH U CITOCO0
IIpoussenenue 11 rpynnupoBku. [IpuMeHsTh AEMCTBUS ¢ MHOTOWICHAMH MPU PEIICHUN
- MHOTOWICHOB Pa3HOO0Opa3HBIX 33/]]a4, B YACTHOCTH MPU PEIICHUH TEKCTOBBIX 3324
S C IIOMOIIBK) YPaBHEHUU
E 23 | DopMyIbl COKpAIIEHHOTO 23 JlokasbIBaTh CIPaBEIMBOCTH (POPMYIT COKPAIIEHHOTO YMHOXKEHUS,
< YMHOKEHHUS IPUMEHATH UX B MPEOOPA30OBAHMSIX LEJIBIX BHIPAKECHUH B
KBazapatr cymmsl 1 6 MHOTOWIEHBI, a TAKXKE JIJIs Pa3JI0KEHNUs MHOIOYJIEHOB Ha
KBaJIpaT pa3HOCTH MHOXMTEINHU. MIcrob30BaTh pa3InyHble TPeoOpa3oBaHus LEIbIX
Pasunocts KBaJpaToB. 7 BBIpa>KeHI/II71 IIpH PCUICHUU ypaBHeHI/Iﬁ, JOKa3aTCJIbCTBC TOXIACCTB, B
CyMMa U pa3HOCTh 3agadax Ha JCJINMOCTB, B BBIYHUCIICHUHN 3HAYEeHUU HCKOTOPLBIX
KyOOB. BBIPAKEHUN C TOMOILBIO KaJIbKYJISTOpa
[IpeobpazoBanme MEIBIX 10
BBIPAKECHUU
17 CucTeMbl JIMHEHHBIX 17 OmnpenensaTe, SBIAETCA JU M[apa 4YWCE] PEUICHHEM JaHHOIO
ypaBHEHUI ypaBHEHHUs C AByMs mepeMeHHbIMU. Haxomuts myTém mnepebopa
JIvuHenHble ypaBHEHUS C 6 L[E€JIbIC PELICHUs JMHEWHOIO YPAaBHEHUS C JBYMS [EPEMEHHBIMU.

CtpouTts rpaduk ypaBHenus ax + by = ¢, rae a # 0 uinu b # 0. Pemats




WX CBOMCTBA
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rpaduyecKuM CIOCOOOM CHUCTEMbl JIMHEUHBIX YPaBHEHHUU C AByMs

Pemrenue cucrem 11 nepeMeHHbIMU. [IpuMeHsATH Ccrmoco® TMOJCTAaHOBKM M CIOCO0
JIMHENHBIX YpaBHEHUM CJIIOXEHUSI TPU PEIICHUU CUCTEM JIMHEHWHBIX YpPaBHEHHH C IBYMs
[ToBTOpEHHE 11 nepeMeHHbIMH. PelaTh TEeKCTOBbIE 3aJadd, UCIOJIb3Ysl B KadyecTBE
areOpanyeckod MoOJIeM CUCTeMy ypaBHeHUU. VHTepripeTupoBarth
pe3yibTaT, MOJTYUYEHHBIN IpU PEIICHUH CHCTEMbI
Kaace 8
30 PanmonanpHbie 1po6U 30 dopMyIUpOBaTh OCHOBHOE CBOMCTBO pallMOHAJBLHOM ApoOH H
Parnmonaneueie 1pobu u 5 IPUMEHSTH €ro JJis nmpeodpa3oBaHus ApoOei. BoIMoONHATH cioxkeHue,
S UX CBOMCTBA BBIYMTAHKNE, YMHOKEHUE U JICTICHUE PAllMOHAIBHBIX APOOEH, a TaKkxKe
% CyMMa 1 pa3HOCTb 9 BO3BEIEHHE JpoOM B  CTENEHb.  BBIMONHATH  pa3IMyHBIC
5 npobeit npeobpa3oBaHus palMOHaIbHBIX BBIPAKCHUH, JIOKa3bIBaTh
= I 16 TOXAecTBa. 3HaTh cBoicTBa ¢yHkumu Y=K/X, raekK# 0, u ymersb
< POMSBC/CHAC M HACTHOC ctpouth €€ rpaduk. Mcronap30BaTh KOMIBIOTEP I MCCIACIOBAHUS
Apodeit MOJIOKEHUST Tpauka B KOOPAWHATHON IUIOCKOCTH B 3aBUCHUMOCTH
ot K
25 KBagpaTHbie KOpHU 25 [IpuBOINUTH NpUMEPHI PALUMOHAIBHBIX W UPPALUOHAIBHBIX YHUCEIN.
JleiicTBUTEIBHBIC YKCIIa 3 Haxonute 3HaueHuss apudMeTHyecKUX KBAJAPATHBIX  KOpHEH,
— UCIIOJIb3YsI TIPU HEOOXOUMOCTH KaJIbKYJIATOP. JlOKa3bIBaTh TEOPEMBI
ApudmeTndeckuii 6 _
. 0 KOpHE M3 MPOMU3BEICHUS U APOOH, TOKIECTBO & = &, MPUMEHSTH
KBAJpaTHAIM KOPCHb uX B 1peoOpa3oBaHusiX  BbIpakeHuil. OcBoOOXKAATbCS  OT
s CBOJCTBO apH(METHIECKOTO 5 UPPALMOHATBHOCTA B 3HAMEHATENAX ApoOeil. BEBIHOCUTH MHOXKHUTEND
Lq.é KBAJPATHOIO KOPHI 3a 3HAK KOPHS U BHOCUTh MHOXKUTENb TI0]1 3HaK KOpHs. Mcronbp3oBaTh
5 _ KBaJIpaTHbIE ~ KOPHU  JUIS  BBIPQXKEHHS  TMEPEMEHHBIX W3
< Ilprverierme CBOHCTB 11 reomerpudeckux u  ¢usudeckux Gopmyn. Crpouth Tpadux
apr(pMETHECKOro GYHKIMH Y = X ¥ WWUTIOCTPUPOBATh Ha Tpaduke e€ CBOMCTBa
KBAPaTHOTO KOPHSI
30 KBanpaTHbie ypaBHeHUS 30 Pemarts kBagpaTHbie ypaBHeHHs. Haxoauth moadopoM KOpHH
KBanpaTtHoe ypaBHEeHUE 17 KBaJ[PaTHOIO YpPaBHEHMWS, HCHONB3Yysl Teopemy Buera. HccienoBathb




U €ro KOpHU
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KBaJ[paTHbIE YypaBHEHUS IO AUCKPUMHHAHTY U Kod(pdulreHTaM.
Pemiate apoOHBIE palmoHaIbHBIE YPaBHEHHUS, CBOJIS PELICHUE TaKUX

JpoOHbIe parmoHaIbHBIC 13 . . .
YPaBHEHHI K PEIICHUIO JMHEWHBIX W KBAJPATHBIX YPAaBHEHUH C
YPABHCHHA MOCJIEAYIOIIMM  HUCKIIOUEHUEM TIOCTOPOHHUX KOpHEeH. Pemarh
TEKCTOBBIE 33]1a4M, UCNOJIb3Ysl KBaJAPATHHIE U IPOOHBIC YPAaBHEHUS
24 Hepasenctna 24 @opMynupoBaTh M JOKA3bIBATH CBOMCTBA YMCIOBBIX HEPABEHCTB.
Hcnonp30BaTh amnmapar HEPAaBEHCTB [JIsl OIIEHKH MOTPEUIHOCTH U
Hucnosbie HEPABCHCTBA U 10 TOYHOCTH mpuOmmwkennus. HaxomuTe mepeceueHne u oOBETUHEHUE
MX CBOWCTBA MHOKECTB, B YACTHOCTH YHCJIOBBIX MPOMEKYTKOB. PemaTe TnHenHbIe
HepasercTsa ¢ oxHON 14 HEpaBEHCTBA. Peliath cucTEMBbI JII/IHeﬁVHLIX HEPABEHCTB, B TOM YHCJIE
IePEMEHHOI ¥ HX CHCTEMEI TaKuX, KOTOPBIE 3aMCaHbl B BUJIC IBOMHBIX HEPABEHCTB
o Crenens ¢ UEIbIM 13 3HaTh OMNpEIETCHUE U CBOMCTBA CTEMEHH C LEJIbIM IOKAa3aTelIeM.
= MoKa3aresieM. DJIEeMEHThI [IpuMeHsTh CBOWMCTBA CTENEHUM C LEIbIM IOKa3aTeJIeM IMpu
S CTaTUCTUKU BBITIOJIHEHUU  BBIYMCICHUA U MPeoOpa3OoBaHUM  BBIPAKCHUI.
é Crenensb ¢ HebIM 9 Hcnonb30BaTh 3anMCh YKCEN B CTAHAAPTHOM BHUJAE U BBIPAXKEHUS U
= MOKa3aTeIeM U €T0 COTIOCTaBJICHUS Pa3MEPOB OOBEKTOB, IIUTEIHHOCTH TIPOIECCOB B
< CBOMCTBA. OKpyxawueMm wmupe. [IpuBoauTh NpUMEPH PENPE3CHTATUBHOW U
HEepernpe3eHTaTUBHON BhIOOpKU. M3BIEeKkaTh MHPOpPMAIUIO U3 TAOIHIL
o = DJIEMEHTBI CTATUCTUKH. 3)
= = 4acTOT M OPraHM30BLIBATH uHpopMalio B BHjE TaOJIUI[ YacToT,
g . g HOBTopeHHe 13 CTpPOHUTDH MHTCPBaJIbHbIU psAa. Hcnonb3oBath HarJIsaJJHOC
5 2 § IPE/ICTaBIICHUE CTATUCTUYECKON MH(POPMAIIMK B BUJE CTOJIOYATHIX U
M o o KPYT'OBBIX JUarpamMM, MOJUTOHOB, TUCTOIPAMM
Kuaacc 9
22 KBaapatuynas hpyHKuus 22 Boruncnsats 3HaueHust GyHKIMH, 3a1aHHON (hOPMYJIOii, a TaKKe
= DYHKIIMUA U UX CBOMCTBA 5 nByMst v TpeMs hopmysiamu. OnuchiBaTh CBOMCTBA (GYyHKIIMI Ha
) KBagparHblii TpexuieH 5 OCHOBE UX TIpaduueckoro npeacrasieHusi. UutepnpeTupoBaTh
o Ksagparnunas QyHKIys 8 rpaduku peanbHbIX 3aBUCUMOCTEN. [1oKa3bIBaTh CXEMaTUYECKU
S u eé rpaduk MOJIOKEHUE Ha KOOPAUHAT HOM MJIOCKOCTH rpauKoB
CrenenHas QYHKIHS. 4 yHKIHT y = ax’, y = ax’ + n, Yy = a (x — m)®. Crpouts rpadux




Kopens n-oi crenenu
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byHKIUU Y = ax® +bx + C, YMETh YKa3bIBaTh KOOPAUHATHI BEPIINHBI
napa0oJibl, €€ 0OCh CHMMETPUHM, HAIPABJICHUE BETBEN MapadoJIbl.
N306paxkath cxemMatudecky rpaguk GyHKIuH Y = X" ¢ 4ETHBIM
HedéTHBIM N. ITonnmares cMbIch 3anuce Buga 3 a,4auT. 1.,

I71€ @ — HEKOTOPOe Yucio. MIMeTh mpecTaBiIeHne 0 HaX0XKICHUU
KOpPHEH N-i1 CTENEHU ¢ MOMOIIBIO KaJIbKYJISITOpa

14 YpaBHeHUS U 14 PemaTts HepaBeHCTBa BTOPOW CTEMEHH, HWCIONB3Ys TrpaduyecKue
HEPABEHCTBA C OJHOU npeacrasieHus. Mcmonb30BaTh METOJ HMHTEPBAIOB Ul PEIICHUSA
MIEPEMEHHONU HECJIOKHBIX PALMOHAJIbHBIX HEPABEHCTB. PemaTre ypaBHEHUS TpeTher
YpaBHEeHUSA U 8 Y YETBEPTOM CTEIEHH C IOMOIIBIO PA3JIO0KEHUS HA MHOXUTEIU W
HEPABEHCTBA C OJHOMU BBEACHUS BCIIOMOTATENIbHBIX IIEPEMEHHBIX, B YAaCTHOCTH pEIIaTh
IIEPEMEHHON OukBajgpaTHble ypaBHeHusA. Pemars JpoOHbIE palMOHAJIBHBIE
= YpPaBHEHHMs, CBOAS MX K LEIbIM YPAaBHEHUSM C MOCIEAYIOLIEN
HepaBeHncTBa ¢ oj1HOM 6 . .
o IIPOBEPKON KOPHEM.
IIEPEMEHHOU
17 YpaBHEeHUS U 17 Crpoutb rpaduku ypaBHEHUI ¢ ABYMs IEPEMEHHBIMU B MPOCTEHIINX
HEPABEHCTBA C JBYMS cilyyasix, Korja rpadukoMm siBisieTcs npsimasi, mapadoia, runepooa,
MIEPEMEHHBIMU OKPY>KHOCTb. Mcnionb30Bath uX it rpa)uyecKoro pemieHust CHCTEM
VpasHeHis ¢ AByMA 10 %paBHeHHﬁ c I[gyMH MIEPEMEHHBIMHU. §
HepEMEHHbIMU 1 HX €wIaTh CIocOOOM MOACTAHOBKH CHCTEMBI IBYX YPaBHEHHH € ABYMS
IIEPEMEHHBIMU, B KOTOPBIX OJIHO YPaBHEHME IIEPBOM CTEIICHH, a
CHCTEMB JIPyroe — BTOPOU cTeneHu. Pemars TEKCTOBBIE 3a4a4u, UCIIOJIb3YS B
S HepasencTBa ¢ qpyms 7 KauyecTBe anreOpanvdeckoil MOJIeIN CUCTEMY YpaBHEHUN BTOPOM
§ NEPEMEHHBIMH U UX CTEIICHHU C IBYMs IEPEMEHHBIMH; PEIIATh COCTABICHHYIO CUCTEMY,
E CUCTEMBI MHTEPIIPETUPOBATH PE3YJIbTAT
< 15 Apudmernueckas u 15 [IpumensaTH VHJICKCHBIE 0003HaYeHus TUISL YJICHOB
= reoMeTpudecKas IIOCJIEI0OBATEILHOCTEM. ITIpuBoauTH HIpUMEPBHI 3aaHus
é MIPOTrPECCUH nocliieoBaTebHOCTEH (POpMyYIJION N-r0  4jieHa U PEKyppPEeHTHOM
2] Apndmernicckan 3 dbopmyroii. BeiBoguTh (Qopmyiibl N-ro  wieHa apudmeTHdecKou
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nporpeccus MIPOTPECCUU 51 r€OMETPUYECKOU MIPOTPECCUH, CYMMBI
MEPBbIX N YICHOB apU(PMETUUECKON U TEOMETPUUECKON MPOrpeccui,
I'eomerpuueckas 7
pemaTh 3aJadyd C MCIHOJIb30BaHWEM JTHX (opmyn. [loka3wsiBaTh
fiporpeccus XapaKTePUCTUUECKOE CBOMCTBO apu(PMETUUECKON M T€OMETPUIECKON
MPOTPECCUN.
13 DNIEeMEHTBI 13 Boimonauth mepebop BCeX BO3MOXKHBIX BapHaHTOB IS Mepecdyéra
KOMOWHATOPUKH H 00beKkTOB M KoMmOuHanwmii. [IpuMeHsATH MpaBUIO KOMOMHATOPHOTO
= TEOPUU BEPOATHOCTH YMHOXEHUA. Pacrio3HaBarb 3ajayd  Ha  BBIYHCIICHHE YHCIa
§ % STCOMOHTLL 9 gggingf:o& pa3MelIECHUN, . COYETaHUI u PUMEHATH
E S KOMOHHATOPHKH yiomue GopMyJIb. BIMHCILITE  9acTOTY  CIY4aHHOTrO
= coObITHA. OIIEHNBATh BEPOATHOCTD CIIYYaWMHOTO COOBITHSI C TIOMOIIIBIO
&5 HagansHable cBeneHUS 4 YaCTOThI, YCTAHOBJIEHHOW OMNBITHBIM NyTéM. HaxoauTh BEpOSTHOCTH
A TEOPUU BEPOATHOCTU CIIy4yalHOTO COOBITUSI Ha OCHOBE KJIACCHUYECKOTO OIpeiciCHUs
BEPOSATHOCTHU. lIpUBOIUTE MPUMEPBHI JOCTOBEPHBIX U HEBO3MOKHBIX
COOBITHI
COI''TACOBAHO COI''TACOBAHO
[Iporokosn 3acenaHusi METOAMYECKOTO OOBEINHEHUS yUUTENIen 3amecturens qupexTopa no YBP
matematuku MBOY-COIII Ne 23 H.I'. KyukoBa
ot 26.08. 2016 roma Ne 1 TTO/IITHACH @.1.0.
T.B. MenbHUK 29.08 2016 rona

noanuck pykopoaurens MO
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