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l. Inannpyemblie pe3yJibTaThl OCBOCHHUSI YUeOHOI'0 NPeIMeTa B COOTBETCTBUHU €
o1roc
Nzydenune anreOpsbI 10 TaHHOM MporpaMme CIoCOOCTBYET (POPMUPOBAHUIO Y YUAIIHXCS
JUYHOCTHBIX, METaNpPEeIMETHBIX, MPEIMETHBIX PE3yabTaTOB 00yUYEHHUs, COOTBETCTBYIOIIUX
TpeboBanusIM DeeparTbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIHLHOTO CTaHAapTa OCHOBHOTO
obmero o6pa3oBaHws.

JINYHOCTHBIE pe3yabTarhl.

1) BocnuTaHue pOCCUICKOM IpakJTaHCKOW UAEHTUYHOCTU: NATPUOTHU3MA, YBAXKEHUS K
OteuecTBy, OCO3HAHMA BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKU;

2) OTBETCTBEHHOE OTHOILIEHUE K YUYEHUIO, TOTOBHOCTb U CIIOCOOHOCTh 00YyUaroLuXCs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE MOTHUBAIIMH K O0YYEHHUIO U TIO3HAHUIO;

3) oco3HaHHBIHM BEIOOP M MOCTPOECHUE AATbHENIIeH HHIANBUAYAIbHONW TPaeKTOPHH 00pa30BaHuUs
Ha 0aze OPUEHTUPOBKU B MHpe Mpodeccuii 1 mpoPeCCHOHATBHBIX MPEIIOYTEHHH C yUETOM
YCTOMYMBBIX [TO3HABATEIIbHBIX UHTEPECOB, a TAKXKE HAa OCHOBE ()OPMHUPOBAHUS YBAKUTEIBHOTO
OTHOILIEHUS K TPYLY, PA3BUTHUE OIbITA Yy4aCTHS B COLIMAIIBHO 3HAYMMOM TPYAE;

4) yMeHMEe KOHTPOJIMPOBATh MPOLIECC U PE3YNIBTAT yUeOHOM U MaTeEMAaTUUECKOH 1E€ATEIbHOCTH;
5) KPUTHYHOCTb MBILUICHHSI, THULIMATHBA, HAXOAYMBOCTh, AKTUBHOCTD U PEIICHUN
MaTeMaTU4eCKuX 3a4ad.

MertanpeaMeTHbie pe3yJibTaThl:

1) yMeHuHe caMOCTOSTENIbHO OMPEAEIATh 1IN CBOEro 00y4YeHH s, CTABUTh U (POPMYIIUPOBATH ISt
ce0st HOBBIC 33J1a4d B yuéOe, pa3BUBaTh MOTUBBI 1 MHTEPECHI CBOCH MMO3HABATEIILHOM
NEeATEIbHOCTH;

2) yMEeHHE COOTHOCHUTDH CBOM JIEUCTBUS C TUNIAHUPYEMBIMHU PE3yJIbTaTaMU, OCYIIECTBIISATh
KOHTPOITb CBOCH JIEATEIHPHOCTHU B MPOIIECCE JOCTHIKCHHS PE3yIbTaTa, ONPeaeIsTh CIIOCOOBI
JEWCTBUI B paMKaXx MPEIJIOKCHHBIX YCIOBUI M TpeOOBaHUM, KOPPEKTUPOBATh CBOM JICUCTBHS B
COOTBETCTBUU C U3MEHSIOLLIEHCS CUTyalluen;

3) ymeHue onpenenaTh HOHATHs, CO3/1aBaTh 0000IIEHNUS, YCTaHABINBATh aHAJIOT U,
KJ1accu(uIupoBaTh, CAMOCTOSATEIBHO BEIOMPATh OCHOBAHUS U KPUTEPUU ISl KJIacCUpuKauu; 4)
YMEHUE YCTaHABIUBATh IPUYUHHO-CIICCTBEHHBIC CBSA3H, CTPOUTH JIOTHYECKOE PACCyKIACHHUE,
yMO3aK/ItoueHne (MHIyKTUBHOE, AETyKTUBHOE U IO aHAJIOTUH) U 1eJIaTh BHIBOJIBI;

5) pa3BUTHE KOMIIETCHTHOCTH B 00JIaCTH UCIIOIB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHM;

6) nepBoHauaIbHbIE MPEACTaBICHUS 00 UAESIX U O METOAaX MaTeMaTHKU Kak 00 yHHUBEpCaJIbHOM
SI3bIKE HAYKH U TEXHUKE, O CPEACTBE MOJCIMPOBAHUS SIBJICHUM U MPOIIECCOB;

7) yMeHHe BUACTh MaTEMaTUYECKYIO 3a7]ady B KOHTEKCTE TIPOOIEMHOM CUTYaIlUH B IPYTHUX
JTUCIUIUTMHAX, B OKPYKAIOUIEN KU3HU;

8) yMeHue HaXoquTh B Pa3IUYHbIX HCTOYHHUKAX HHPOPMALUIO, HEOOXOAUMYIO JJI PELLICHUS



MaTeMaTHYeCKUX MpoOIeM, 1 MPEICTABIATh €€ B IOHATHOM (hopMme, IPUHUMATh PEeLICHNE B
YCIOBUAX HETIOTHON MU U30BITOYHOM, TOYHOM MJIM BEPOSTHOCTHOU MH(OpMAIUH;

9) ymeHHe MOHUMATh ¥ UCIIOIb30BaTh MaTEMaTHYECKUE CPENICTBA HAMMIAIHOCTH (rpaduKy,
TaOJIMLBI, CXEMBI U JIp.) ISl WIITIOCTPALUY, HHTEPIPETallii, apryMEHTal1u.

10) ymeHue BBIIBUTaTh TUIIOTE3BI IIPH PEIICHUH 3aa4i TOHUMATh HEOOXOAUMOCTh UX
MIPOBEPKU;

11) noHMMaHWE CYITHOCTH AJITOPUTMUAYECKUX MPEANUCAHNN U YMEHHE JICHCTBOBAThH B
COOTBCTCTBUH C MMPCAJIOKCHHBIM aJITOPUTMOM.

IIpenmeTHblIe pe3yabTaThl:

1) OCO3HAaHHUC 3HAYCHUA MAaTCMAaTUKU JJIs1 HOBCCI[HCBHOﬁ KH3HHU YCJIOBCKA,

2) mpezcTaBICHUE O MaTEMaTHIECKON HayKe Kak c(hepe MaTeMaTudecKoi JesITeIbHOCTH, 00
JTanax e€ pa3BUTHUs, O €€ 3HAUMMOCTH JJIsl pa3BUTHSI LIMBUIIM3ALINY;

3) pa3BuTHE YMEHHI pabOTaTh ¢ y4eOHBIM MaTeMaTUYeCKUM TEKCTOM (aHAJTM3UPOBATh,
W3BJIEKATh HEOOXOAUMYIO HH(OPMAIIUIO), TOUHO U TPAMOTHO BBIPaXKaTh CBOU MBICITH C
MIPUMEHEHUEM MaTeMaTUYeCKON TEPMUHOJIOTHH ¥ CHMBOJIMKH, IPOBOIUTH KJIACCU(PUKALINH,
JIOTUYECKUEe 00OCHOBAHUS;

4) pnageHue 6a30BbIM MOHATUWHBIM aIlllapaToM [0 OCHOBHBIM pa3jiesiaM COIEpKaHHUS;
5) Cuctemarnueckre 3HaHUS 0 PYHKIMSAX U UX CBOMCTBAX;

6) IpaKTHUYECKN 3HAYMMbIE MaTeMaTHUECKNE YMEHHS U HABBIKHU, UX PAMEHEHHE K PEIICHHIO
MaTeMaTUYeCKUX U HeMaTeMaTHYeCKUX 3a/a4, IPeAnoarailiee yMeHue: BhINOIHATh
BBIUUCIICHUS C JCHCTBUTEIFHBIMI YHCIIAMH; PEIIaTh YPaBHEHNUs, HEPABEHCTBA, CUCTEMBI
YpaBHEHMI M HEPABEHCTB; peIIaTh TEKCTOBBIE 33a41 apu(METHUECKUM CIIOCOOOM U €
MTOMOIIBIO COCTABJICHHUS U PEIICHHs YpaBHEHHIA, CHCTEM YPaBHEHUH U HEPABEHCTB;
HCIIOJIb30BaTh ANreOpanyecKuil «sI3bIK» JJIs OMUCAHUS MPEAMETOB OKPYKAIOIIETO MUpa 1
CO3JIaHHSI COOTBETCTBYIOIINX MaTEMAaTHIECKIX MOJIEJICH; TPOBOTUTH MPAKTUICCKHE PACUETHI:
BBIYUCIICHUS C IPOLIEHTAMH, BHIYUCIICHUS C YHCIOBBIMH MOCIIEI0BATEIbHOCTAMH, BHIYUCICHHUS
CTaTUCTHYECKUX XapPAKTEPUCTHUK, BHIOJTHEHNE TIPUOIKEHHBIX BRIYUCICHUN; BBITIONHATH
TOX/IECTBEHHbIE TPE0OPA30BAHUS PALIMOHAIBHBIX BBIPAKEHUN; HCCIEN0BATh (PyHKIIMU U
CTPOWTH UX TPapUKH; UYUTATh M UCIIOIH30BATh HH(OPMAIIHIO, TIPEJICTABICHHYIO B BUIC
TAOJIMILIBI, JUArpaMMBI (CTOI0UATOMN UM KPYTOBOii), rpaduuecKkoM BHIE;

AnredOpanyeckne BbIPaKeHUS

BrInmyckHMK HAayduTCS:

* ONEPUPOBATH MOHATUIAMH «TOXKIECTBO», «TOKIECTBEHHOE MPEe0Opa30oBaHUe», PEIIaTh 3a/1a4H,
cojiepkarire OyKBeHHbIE TaHHBIE; paboTarh ¢ hopMyIamu;

¢ BBIIIOJIHATH Hp606p330BaHI/I${ BBIpEl)KGHHfI, coacpKamux CTECIICHHU C LEJIIBIMU IMOKa3aTCIIIMU U



KBaJIpaTHbIE KOPHU;

¢ BBIIIOJIHATH TOXIACCTBCHHBIC npeo6pa3OBaH1/m palrOHAaJIbHBIX BI)Ipa)KeHI/II\/’I Ha OCHOBC ITPpaBUJI
[[eﬁCTBHﬁ Haa MHOTOYJICHAMH U aHFe6paI/I‘{eCKHMI/I ,[[pO6SIMI/I.

Bbll’lyCKHuK noaydum 603MOMNCHOCMb HAYYUMbCA.!

* GLINOIHAMb MHO2OULA208bIE NPEeOOPA308AHUSL PAYUOHATILHBIX 8bIPANCEHULL, NPUMEHSISI WUPOKULL
Habop cnocobo8 u nNPUEMos;

* NPUMEHAMb MONCOECHEEHHble NPeodPA308aHUsA OISl peuleHUs 3a0ad U3 PA3IUYHbIX Pa30enos
Kypca.

YpaBHeHus1

BoInyckHUK Hay4uTCS:

* pelaTh OCHOBHBIE BH/Ibl PALIMOHAJIBHBIX YPAaBHEHUH C OTHOM NIEPEMEHHOM, CUCTEMBI IBYX
YPAaBHEHUH C ABYMs IIEPEMEHHBIMU;

* IOHUMATh YPABHEHUE KAaK BAXKHEHIIYI0O MATEMATUYECKYIO MOZEIb JIJIsl ONMCAHUS U U3yUEHUs
Pa3HOOOPa3HBIX peaabHBIX CUTYaIlU, pelaTh TEKCTOBBIC 3a]ja4 areOpanvdecKuM METOIOM;

* IPUMEHSATH rpaduyecKue npeacTaBIeHus Uil UCCIEIOBAHNS YPaBHEHUH), UCCIIEIOBAHUS U
pEILICHHs CUCTEM YPaBHEHHM C IBYMs IEPEMEHHBIMH.

BblnyCKHMK noaysum 603MOMNCHOCMb.

* 061a0emb CneYUaIbHbIMU NPUEMAMU PEUeHUsl YPAGHEHULL U CUCTNeM YPABHEHULL, Y8ePeHHO
NpUMEHAMb annapam ypasHeHuu 0jisl peuletust pasHooOpa3HbIX 3a0ay U3 MamemMamuxu,
CMEJHCHBIX NPEOMEMO8, NPAKMUKU

* nPUMeHsIMb Spaghuyeckue npedcmasienus st UCCIe008aHUS YPAGHEHULL, CUCMEM YPAGHEHUI,
cooeporcauux OyKeenHvle K03 puyuenmol.

YucaoBble MHOKECTBA

BhinmyckHUK HayyuTCs:

¢ IOHUMAaTh TCPMHUHOJIOTUIO 1 CUMBOJIMKY, CBA3aHHBIC C ITIOHATHUEM MHOKCCTBA, BBIIIOJIHATH
Orcpanru Hal MHOXKCCTBAMU;

¢ UCTIOJIb30BATh HAYAJIbHBIC MIPCACTABJIICHHUA O MHOXKCCTBC JIEHCTBUTEIBHBIX YHCE.

Bbll’lyC‘KHuK noaysum 603MOMNCHOCMb.!



® paseueamnsv npe()cmaeﬂenue 0 MHootcecmeax,

® paseueambsv npe()cmaeﬂeuue O Hucjie u Yucjuoesvlx cucmemax om HanypalbHblx 00
OelcmeumenbHbix yucei, o poiu BLIYUCTICHUIL 8 npakmuke,

* PA38UMb U Y2ryOUms 3HAHUSL 0 OECAMUYHOU 3aNUCU OellCIEUMETbHBIX YUcel (nepuoouteckKue u
Henepuoouueckue opoou).

DyHKUUH

BhimyckHuK HayuuTCs:
* IOHUMAaTh U UCIIOJIb30BaTh (PYHKIIMOHAJIbHBIE IOHATHS, A3BIK (TEPMUHBL,
CUMBOJIMYECKHE 0003HAUEHUS);

* CTPOUTH IpaUKU dJIEMEHTAPHBIX (YHKIHHA, UCCIIEN0BATh CBOMCTBA YHCIOBBIX (DYHKIIUI Ha
OCHOBE U3yuYeHUs MOBEIEHUS UX IPaUKOB;

* MOHUMaTh (PYHKIIMIO KaK BaKHEHIIyI0 MaTeMaTHUECKyt0 MOJIENb JIJIsl OTIMCAaHUs MTPOLECCOB U
SIBJICHHI OKPYKAIOIIEro MUPa, IPUMEHATH ()YHKIMOHAIBHBIN A3BIK AJIS1 ONMCAHUS U
HCCIIEeIOBaHMsI 3aBUCUMOCTEN Mex a1y GU3NYECKUMHU BEIMUYNHAMHU.

Bbll’lyCKHZ/lK noaysum 603MOMNCHOCMb.

* 1POBOOUMb UCCIE008AHUSA, CEAZAHHBLE C UYYEHUEM CBOUCME (DYHKYULL, 8 MOM Yucie ¢
UCNONb308AHUEM KOMNbIOMEPA; HA OCHO8E 2PADUKO8 U3VUEHHbIX (DYHKYUL CIMpoUums boee
cnoxcuvle epaguku (KycouHO-3a0aHHble, C «8bIKOIOMBIMUY MOYKAMU U M.N.);

* UCNONBL3068AMb PYHKYUOHAIbHbIE NPeOCMABLeHUsA U CBOUCMBA QYHKYULL peuleHUs
MamemMamu4eckux 3a0ay u3 paznuyHslx pazoenos Kypcd,

1. Conep:xanue y4yeOHOIo nmpeamera



1.PaunonanbHbIe ApOOH

Parmonanbhas 1poOb. OCHOBHOE CBOMCTBO ApoOuW, cokpamieHue apodei. TokaecTBEeHHbIE

-~ K o
npeoOpa3oBaHus pallMOHAIBHBIX BhIpaxeHui. OyHKuus y =— u e€ rpaduxk.
X

Ieanb: BbIpaboTaTh yMEHHE BBINOJHATh TOXICCTBEHHbIE INPEOOpPa30BaHUs pallMOHAIBHBIX
BBIPaKCHU.

Tak Kak AefcTBUS C pallMOHATBHBIMHU JPOOSMHU CYIIECTBEHHBIM 00pa3oM OMUPAIOTCS Ha
NeMCTBUS C MHOTOWIEHAMH, TO B Hadaje TeMbl HEOOXOAMMO IOBTOPUTH C OOYyYarOLIUMHCS
npeoOpa30BaHus IEIbIX BHIPAKECHUH.

['1taBHOE MeCTO B TaHHOW TE€ME 3aHMMAIOT aJTOPUTMBI ACHCTBUN C ApoOsSMu. Ydaruecs
JOJDKHBI TTIOHUMATh, YTO CYMMY, Pa3HOCTb, MPOU3BEJACHUE M YaCTHOE ApOoOed Bcerjga MOXKHO
MpPEeACTaBUTh B BUjE ApoOu. [IpuoOpeTacmbie B TaHHOH TeME YMEHHS BBINOJHATH CIOXKCHHE,
BBIYUTAHUE, YMHOKEHUE U JCJICHHUE APOOCH SBIAIOTCS ONMOPHBIMU B IPEOOPA30BAHUIX IPOOHBIX
BeIpakeHMi. [loaTOMY MM clieyeT ynenuTs ocoboe BHUMaHue. HelenecooOpa3Ho nmepexoIuTh K
KOMOMHHMPOBAHHBIM 3aJaHUSIM Ha BCE JEUCTBHS C APOOSMU TPEXIe, yeM OYyIyT YCBOCHBI
OCHOBHBIC QJITOPUTMBI. 3aJlaHUsl HAa BCE JICUCTBUSA C JAPOOSMU HE JOOKHBI OBITh HW3JIMIIHE
TPOMO3JKUMHU U TPYAOEMKHUMHU.

[Ipn HaxXoXOEeHWW 3HAYCHWH JpoOed MAr0TCsA 3aJaHus Ha BBIUMCICHUS C TOMOIIBIO
KaJIbKyJATOpa. B TaHHOW Teme paclupsiiOTCS CBENEHUS O CTaTUCTHUYECKHX XapaKTEPUCTHUKAX.
Bonurcs noHsTHe cpeaHero rapMOHUYECKOIO PsAia IMOJI0KUTEIIbHBIX YUCEIL.

v K
M3yuyeHne TeMbl 3aBepIIAeTCsl PACCMOTPEHUEM CBOICTB rpaduka QyHKIHH y =—.
X

YV
KoMmmyHuKaTUBHBIE:

Crnymare ¥ CHipIaTh IPYT APYyTa; MPEACTABISATh KOHKPETHOE COACpP)KaHWE W COOOIIaTh €ro B
MMMCEMEHHOM U YCTHOU (popme.

PeryasituBHbIe:

[IpyHMMaTe MMO3HABATENBHYIO II€Jb, COXpaHATh €€ MPHU BHINOJHEHUH Y4YeOHBIX JCHCTBHIA,
PeryanpoBaTh BeCh MPOILECC UX BBITOIHEHUS M YETKO BBINOIHATH TPEOOBAaHUS MO3HABATEIBHOM
3a1a4u.

ITo3HaBareJIbHBIC:

BI:IBOI[I/ITI) CJICACTBUA U3 UMCIOIIUXCA B YCIIOBUM 3ada4yy JAaHHBIX; YCTaHABJIWBATh IMPUYMHHO-
CIICACTBCHHBIC CBA3U.

2.KBagpaTHbie KOPpHH

[MonsiTe 00 wuppanuoHanbHBIX unciaax. OOmMEe CBEACHHUS O JICHCTBUTENBHBIX YHCIAX.
KBanparublii kopens. [loHaTHE 0 HaXOXIEHUM TPUOIMKEHHOTO 3HAYEHMS KBAaJPaTHOTO KOPHS.



CgoiicTBa kBajipaTHBIX KopHel. [IpeoOpa3oBaHus BEIpAXKEHHM, COAEPIKAIINX KBAIpaTHbIC KOPHHU.
®ynknua y = /x , eé cBoiicTa U TpaduK.

Mean:

CHUCTEMAaTU3MpOBaTh CBEACHUS O pAlMOHAJBHBIX YMCIaX M JaTh IpeACTaBlIeHHE 00
UppalMOHANIBHBIX YHCJAaX, PACIIMPUB TEM CaMbIM IOHSATHE O YHCJe; BBIpadOTaTh yMEHHE
BBINOJTHATH TPE0Opa30BaHUs BRIPAXKEHUH, COIEpIKAIMX KBaIpaTHbIE KOPHHU.

B nanHO# Teme ydampecs MoJydarT HadajdbHOE IMPEICTABICHHE O MOHATHH JICHCTBUTEIBHOTO
gucia. C 3ToM menpro 0000IIAIOTCA HW3BECTHBIC OOYYAIONIUMCS CBEACHHUS O PAIMOHAJIBHBIX
yucnax. Jlis BBEIEGHHMS TMIOHATHS HWPPALMOHAIBLHOTO YHCJIA HCIONB3YyeTCS HMHTYUTHBHOE
IIPEACTABICHUE O TOM, YTO KaXKIbI OTPE30K UMEET IMHY U IIOTOMY KaKJ10M TOYKE KOOPANHATHOU
MPSIMOM COOTBETCTBYET HEKOTOPOE unciio. [Toka3pIBaeTCs, YTO CYIIECTBYIOT TOUKH, HE UMEIOIIIHE
panroHaIBHBIX a0CITUCC.

[Ipu BBeneHWM TOHATHS KOPHS TOJE3HO O3HAKOMUTH OOYUYaIOIIMXCS C HAXO0XKICHHEM
KOpHEH C MOMOIIBIO KaTbKYISATOPA.

OcHOBHOE BHUMaHHUE YAENSAETCS MOHATHIO apU(PMETUYECKOrO KBaJIPaTHOTO KOPHSI M CBOWCTBAM
apu(MeTHUECKUX KBAJPaTHBIX KOpHEH. J[oKa3bIBalOTCS TEOpEMBbl O KOPHE M3 MPOM3BEACHUS U
ApobH, a TakKe TOXKAECTBO +va’ =|a|, KOTOpbIC MOTY4aiOT MPUMEHEHHE B IPEOOpa3sOBaHMSIX

BBIpQXEHUH, coaepxkalux KBaapaTHble KopHU. CrenuanbHOE€ BHHMMAaHHE — yAENseTCs
a2
Vb Vb
. YMeHue npeoOpa3oBbIBaTh BBIPAXKEHUS, COAEPIKALINE KOPHHU, YACTO UCIOJIB3YETCsl KaK B CAMOM
Kypce anreOpbl, Tak U B Kypcax reOMeTpuH, anreOpsl 1 Hadasl aHaIInu3a.

OCBO60)KI[CHI/IIO OT UPPALMOHAJIBHOCTU B 3HAMCHATCIIC I[pO6I/I B BBIPAKCHUAX BUJA

[Iponomkaercss pabora MmO pa3BUTHIO (YHKIMOHAIBHBIX MPEICTABICHUI O0O0ydYarOUINXCS.
PaccmarpuBaiotcst GyHKIHS y=+/x , €& cBolicTBa u Tpaduk. Ilpu usyuenun QyHKImE y=+/x
TIOKA3BIBAETCS e B3aMMOCBA3b ¢ QyHKIHeH y = x2, rae x > 0.

YVI:
KOMMyHHKaTHBHbIe:

Cnymarp ¥ CHblaTh IPYT Opyra; MPeIcTaBIsTh KOHKPETHOE COAEp)KaHUEe U COOOIaTh €ro B
MMCbMEHHOM U YCTHOU popme.

Pel"y.]'[HTI/IBHI)Iei

[IpyHMMaTe I03HABATENIbHYIO LI€Jb, COXPaHATh €€ MpPU BHIIOJIHEHMM YYEOHBIX JACHCTBHIA,
PeryiaMpoBaTh BeCh IPOLIECC UX BBIIOIHEHUS M YETKO BBINOJIHATH TPEOOBaHUS MO3HABATEIbHOM
3aJ1a4H.

ITo3HaBareJILHBIC:

BeIBOAMTE CIIEACTBHUS U3 MMEIONIIUXCS B YCJIIOBUHM 3ada4X HAHHBIX; YCTAHABJIWBATH ITPUYUHHO-
CJIICACTBCHHBIC CBA3MH.

3.KBaapaTHbie ypaBHEHHUS

KBagparnoe ypaBHenune. @opMyna KOpHEH KBaJpaTHOrO ypaBHEHHUs. PemieHue pannoHaldbHBIX
ypaBHeHU. PemieHue 3aaad, NpUBOASIIMX K KBaJApaTHbIM YpPaBHEHHUSAM U NPOCTEHIINM



panroHaIBHBIM YPaBHECHUSIM.
Hean:

BbIpa0OTaTh YMEHMSI PEllIaTh KBaJpaTHbIE YPAaBHEHUS U NPOCTEHIINE pallMOHAJIbHBIE YPaBHEHUS
U IIPUMEHSATD UX K PEILICHUIO 3a/1a4.

B nauane Tembl ImpHUBOAATCS MPUMEPHI PEIICHUS HEIMOJIHBIX KBaJPAaTHBIX ypaBHEHHUH. OTOT
MaTepuag CHCTEMAaTU3UPYETCS, pacCMaTpUBAIOTCA  aNTOPUTMbl  PELIEHHWs  HETOJIHBIX
KBa/IpaTHBIX YpaBHEHHM pa3IU4yHOTO BUAA.

OCHOBHOE BHUMAHHE CJIeyeT yAeIuTh PEelleHHI0 ypaBHeHuil Buja ax® + bx + ¢ =0,rae a = 0, ¢
HCIIONIb30BaHuEM (OPMYIIBI KOpHEH. B maHHOM TeMe ydamuecs 3HakoMsTcs ¢ popMynamu Buera,
BBIPQ)KAIOLIMMH CBS3b MEXy KOPHSIMHU KBaJpaTHOTO YpaBHEHHUS U ero Kodddunuentamu. OHH
UCTIONB3YIOTCSl B JalbHEWIIEM NpU J0KAa3aTeIbCTBE TEOPEMBbl O PA3JIOKEHUH KBaJIpaTHOTO
TpPEXWICHA Ha JIMHEWHbIE MHOXKUTEIIH.

VYyamuecs OBIaeBalOT CIIOCOOOM pEIICHUs IPOOHBIX PAlMOHANBHBIX ypaBHEHUH, KOTOPBIU
COCTOHUT B TOM, YTO PEIICHUE TAKUX YPAaBHECHUIN CBOIUTCS K PEHICHUIO COOTBETCTBYIOIIMX HEITBIX
YPaBHEHUH C OCJIEIYIOUM UCKIIFOUEHUEM TOCTOPOHHUX KOPHEH.

N3ydyenne naHHOM TeMBbl TIO3BOJNSIET CYIIECTBEHHO pACHIMPUThH ammapar YypaBHEHHI,
WCIIONIB3YEMBbIX JIJIsl PEIICHUS] TEKCTOBBIX 3a]1a4.

YVAI:
KomMmyHukaTuBHbBIE:
[IpencTaBnsaTh KOHKPETHOE CO/IEpKAaHUE U COOOIIATh €ro B MUCbMEHHOW U YCTHOH (opme;
YMerp (WM pa3BHBATh CIOCOOHOCTH) C TOMOIIBIO BOMPOCOB JOOBIBATH HEIOCTAIOIIYIO
MH(POPMALIHUIO.
PeryasitTuBHbIe:

CraBuTh yueOHYIO 3a7a4y Ha OCHOBE COOTHECEHHUS TOTO, YTO YK€ U3BECTHO, YCBOEHO, U TOTO, YTO
e HeM3BECTHO; CAMOCTOSITENIbHO (DOPMYJIUPOBATh MO3HABATENLHYIO 1I€JIb U CTPOUTH EHCTBUS
B COOTBETCTBHH C HEH.

Ilo3naBaTeJibHbBIE:
[IpoBoaUTH aHaN3 CIOCOOOB peIICHUS 3a/1a4
4. HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOWCTBA. [louwleHHOE ClIOKEHNE M YMHOKEHHE YHCIOBBIX
HepaBeHCTB. llorpemHocT M TOYHOCTH NpUONIDKeHHs. JIMHEiHble HepaBeHCTBA C OIHOM
MIEPEMEHHOM U UX CHCTEMBI.

Hean:

O3HAaKOMUTH O6y‘~IaIOHII/IXC$I C NPUMECHCHUCM HCPABCHCTB IJId OLCHKU 3HAYCHHUI BBIp&l)KCHI/II\/’Ij
BBIpa6OTaTL YMCHHC pCUIATH JINHEHBIE HCPAaBCHCTBA C O,Z[HOI>’I nepeMeHHoﬁ U UX CUCTCMBI.

CBoifcTBa UMCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 06a3y, Ha KOTOPOIl OCHOBAHO pellIeHHEe JIMHEHHbIX
HEPABEHCTB C OJJHOM NepeMEeHHOM. TeopeMsl 0 TOUIEHHOM CJIOKEHUU M YMHOXKECHUU HEPABEHCTB
HaxXoIAT NPUMEHEHHE IPU BBINOJHEHUM MPOCTEHIINX YNPaKHEHUH HAa OLEHKY BBIPAXCHHUH II0
MeroAy rpaHull. BBoasTcs mousTus aOcomtoTHOW IlorpemHocTH M TOYHOCTH MPUOIMKEHUS,
OTHOCHUTEJIHOU MOTPEIIHOCTH.

YMeHHUsI IPOBOIUTH NEAYKTUBHBIE PACCYKIACHUS MOJMYYArOT pa3BUTHE KaK MPU JOKA3aTEIbCTBAX
YKa3aHHBIX TEOPEM, TAK U NP BBIIIOJHEHUH YIIPAKHEHUIN HA JOKa3aTeJIbCTBA HEPABEHCTB.

B cBs3u ¢ penieHneM JIMHENHBIX HEPABEHCTB € OHOM IEPEMEHHON 1aeTCs MOHATHE O YMCIIOBBIX
MIPOMEXKYTKaX, BBOIATCS COOTBETCTBYIOLIME Ha3BaHUA M 00o3HaueHus. PaccMoTpenuio cucrem
HEPaBEHCTB C OJHON MEPEeMEHHOW MPEALIECTBYEeT O3HAKOMJICHHE OOYyYarOLIUXCS C HMOHATHAMU



NEPECCUCHUA U O6T>CI[I/IHCHI/I$I MHOXECTB.

[Ipy pemieHUM HEPABEHCTB HCIONB3YIOTCS CBOWMCTBA PABHOCHIBHBIX HEPABEHCTB, KOTOPBIC
Pa3bACHIIOTCS HAa KOHKpETHBIX mpuMmepax. Ocoboe BHUMaHHE CIEAyeT YAEIUTh OTpaldoTKe
YMEHHUs pelarh IpOCTEHIIIe HEPaBeHCTBA BHIA aX > b, ax < b, 0CTaHOBHBINKCH CrIEUATBHO HA
ciydae, korna a<0.

B st1oif Teme pacCMaTpuBaCTCA TAKXKC PCIICHHUC CHCTEM IIBYX JIMHEMHBIX HCPABCHCTB C OZ[HOﬁ
HepeMeHHOﬁ, B HaCTHOCTH TaKHX, KOTOPBIC 3allMCAHBI B BUJIC I[BOfIHbIX HCPAaBCHCTB.

Yvya
KommyHHKaTHBHBIC:

OOMeHHMBaTbCSI MHEHUSIMH, IOHUMATh MO3ULUIO MAapTHEPA, B TOM YUCIIE U OTIMYHYIO OT CBOEH;
3aJaBaTh BOIPOCHI, CIYIIaTh M OTBEYATh HAa BOIPOCHI JAPYruX, (HOpMYIUpoOBaTh COOCTBEHHBIC
MBICJIH, BBICKa3bIBaTh 1 0OOCHOBBIBATH CBOIO TOUKY 3PEHHUS.

PeryasituBHble:

[InanupoBarh (B COTPYIHHYECTBE C YUHMTEIEM M OJHOKIACCHUKAMH WU CaMOCTOSITENILHO)
HEoOXOoIUMBbIEe NEHCTBUSA, ONepaluu, ACWCTBOBATh MO IUIAHY; CAMOCTOSITENIHO IIJIAHUPOBAThH
HeoOXouMbIe JAeCTBUS, ONIepalliy.

ITo3HaBareJbHBIC:

AHanmm3upoBaTh yCIOBUS U TPeOOBAaHUS 3a/1a4M; IIPOBOIUTH aHAIH3 CIIOCOOOB PEIICHHS 3a]1a4H C
TOYKH 3pEHMS UX PALMOHATIM3ALMHA U SKOHOMUYHOCTH.

5.CTeneHn ¢ HeJbIM MOKAa3arejeM. DJIeMeHThl CTATHCTHKH.

Crenenp ¢ LenbIM IOKa3arenaeM U ee cBoiicTBa. CraHmapTHbld Buj uucia. HaganbHble
cBelieHMs 00 oOpraHM3alMM CTaTHUCTUYECKUX uccienoBaHuil. COop U IpynmnupoBKa
CTaTUCTUYECKUX JaHHBIX. HarmsnHoe npeacraBieHue cratuctuueckoi nupopmanuu. Kpyrossie
JyarpamMmbl, TIOJIUIOH, THCTOTpamMmMa.

Heab: BeIpaboTaTh yMEHUE IPUMEHSTH CBOMCTBA CTETICHH C IIEJIBIM TTOKA3aTEIEM B BHIYUCICHHUSIX
u mpeoOpa3oBaHUsIX, cPOpPMHpPOBATh HAYaAIbHBIE MPEICTABICHUS O COOpe U TPYyHNIHPOBKE
CTAaTUCTUYECKUX JaHHBIX, UX HAIJISTHON UHTEPIPETAIIUU.

B 371011 TeMe GopmynupyrOTCS CBOWCTBA CTENICHH C IENIBIM TOKa3areaeM. MeTo]] JoKa3aTreabcTBa
3TUX CBOWCTB IMOKA3bIBAETCS HA MPUMEPE YMHOKEHHSI CTEIIEHEW ¢ OJMHAKOBBIMM OCHOBAaHUSIMU.
JlaeTcs MOHATHE O 3allMCH YMCIia B CTAaHAAPTHOM Buae. [IpuBomaTcs nmpumepsl UCIOIb30BAHUS
TaKo 3anucu B (U3HKe, TEXHUKE U APYTUX 001aCTAX 3HAHUH.

VYyamuecs Moiy4aroT HadallbHble NpEJCTaBiIeHHs 00 OpraHuM3aluMd — CTAaTUCTHYECKHX
uccienoBanuil. OHU 3HAKOMATCS C TOHATUAMU T€HEPAlIbHOM M BBIOOPOYHON COBOKYITHOCTH.
[IpuBoasTcs mpuUMephl NPEACTaBICHUS CTAaTHUCTUYECKUX JaHHBIX B BUJE TaOIMIl 4acTOT U
OTHOCHUTEJNIbHBIX 4acToT. OOydarolmmMes NpeyularaloTes 3afaHus Ha HaXOoKICHHE MO Taliuie
YacTOT TAKMX CTAaTUCTHUYECKHX XapaKTEPHUCTHK, KaK cpelHee apudMeTndyeckoe, MoJa, pa3Max.
PaccmarpuBaercss BOINPOC O HarIAHOM HWHTEpHpETalMd CTATUCTHYECKOW HHGOpMAIUH.
W3BecTHbIE 00y4aroUMMCsl CIOCOOBI HAIJISIIHOTO NPEACTABIICHUS! CTaTUCTUUYECKUX JIaHHBIX C
MIOMOILBIO CTOJ0YATHIX U KPYTOBBIX AUArpaMM PACIIUPSIOTCS 3a CUET BBEICHUS TAKUX MOHATHH,
KakK ITOJINTOH ¥ THCTOIpaMma. Yy
KommyHHKaTHBHBIC:



VYcranaBnuBath paboune OTHOImIEHUS, J(PGEKTUBHO COTPYAHUYATH M  CIIOCOOCTBOBATh
IIPOAYKTUBHOM KOOIIEPALUH.

PerynsaTuBHbIE:

CocTaBiATh IUIAH U IIOCJICA0OBAaTCIIBHOCTD HCﬁCTBHﬁ; BHOCHUTL KOPPCKTHBBI M AOIIOJIHCHHA B
COCTAaBJICHHBIC I1JIaHBbI.

Ilo3HaBareJIbHBIE:

Bri6upats Hanbonee 3QGeKkTUBHBIE CIIOCOOBI pelIeHHs 3aa4i B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUHM; NTPOBOAUTH AaHAIU3 CIOCOOOB pEHIeHMs 3a/a4; BOCCTAHABIMBATH MPEIMETHYIO
CUTYyaIlHIO, OMHMCAHHYIO B 3aja4ye, MyTeM nepedopMyTHpOBaHsl, H300pakaTh Ha CXeMe TOJBKO
CYIIECTBEHHYI0 HWH(MOpPMAIMIO, aHAIM3UPOBAaTh OOBEKT, BBIAENSAS  CYIICCTBEHHBIE U
HECYULIECTBEHHbIE TPU3HAKHU.

6. [loBTOpEeHUE
Heasn: [ToBTOpeHue, 0000IIEHNE ¥ CHCTEMATU3AIUs 3HAHU, YMEHHIA 1 HABBIKOB 32 KypC aareOpsbl
8 kiacca.

Yvya
KommyHHKaTHBHBIC:

ApryMeHTHpOBaTh CBOIO TOYKY 3PEHHUs, CIIOPUTh U OTCTaUBATh CBOIO MO3ZULUIO0 HEBPAXKICOHBIM
JUIsI OTIIIOHEHTOB 00pa30M; pa3BUBaTh YMEHUS HHTETPUPOBATHCS B IPYIIITY CBEPCTHUKOB U CTPOUTH
IIPOLYKTUBHOE B3aUMOJEUCTBUE CO CBEPCTHUKAMU U B3POCIIBIMU.

PeryasituBHble:

Brocuts H€O6X0)]I/IMBIG JOIIOJIHCHHUA W KOPPCKTUBBI B IIJIAaH H crnocob }Iel\/'ICTBI/IH B Cliydac
PACXOXKACHUSA 3TaJIOHA, pCAJIbHOTO I[CI>'ICTBI/IH " €T0 pe3yJibTara.

Ilo3HaBareJbHBIE:

OCYH_IGCTBJ'IHTB CpPaBHCHUC U KJ'IaCCI/I(l)I/IKaI_II/IIO 110 3aJIaHHBIM KPpUTCPHUAM.

I11. TemaTuyeckoe NJIaHMPOBAHUE C YKA3aHHEM KOJIUY€ECTBA YaCOB, OTBOAMMBIX HA
OCBOCHHE KAXKI0I TeMbI

Ne Tema ypoka KouanuyecTBo Jara npoBenenus

JacoB Inan dakr




Inhaea 1. Payuonansusvie opoou 23
ParnmonanbHbIe BEIpaKEHUS. 1
1
PanpioHaibHbIE BBIPayKEHHUS. 1
2
OCHOBHOE CBOHCTBO JPOOH. 1
3
Coxkparienue apooei. 1
4
[TpuMeHeHre OCHOBHOTO CBOMCTBA APOOH. 1
5
6 CrnoxeHue v BbIYUTaHUE APoOei C OMHAKOBBIMU 1
3HAaMEHAaTeJSIMH.
7 CrnoxeHue v BIYUTaHUE APOOE C OAMHAKOBBIMU 1
3HAaMEHAaTeJSIMH.
8 CrnoxeHune ¥ BBIYUTaHue APoOei ¢ pa3HbIMU 1
3HaMEHAaTeJSIMH.
9 CrnoxeHune ¥ BBIYUTaHue APoOei ¢ pa3HbIMU 1
3HaMEHAaTeJSIMH.
10 CrnoxeHue ¥ BEIUUTaHUE APOOei ¢ pa3HbIMU 1
3HAMEHAaTeISIMH.
11 | IlpeoOpa3oBaHue pallOHAIBHBIX BHIPAKEHUH. 1
12 Koumponvuas paboma Nel no meme « Cnoxcenue u 1
svluumanue Opooey.
13 | YMHOXEHHE APOOCH. 1
Bo3Benenue n1podu B CTETICHB. 1
14
Jlenenue apobeii. 1
15
Jlenenne apooeii. 1
16
[IpeobOpa3zoBanue palliOHATBHBIX BBIPAKCHUM. 1

17




o JeiicTBus ¢ anredpandecKuMu APOOSIMH. 1
1
JeticTBus ¢ anreOpandyecKuMH JIpOOsIMH. 1
19
DyHKIUA y = K/X H ee rpaduK. 1
20
CpoiicTBa QyHKLIUHN y = K/X. 1
21
- Ypok 0060011IeHNS ¥ CUCTEeMATU3AIUN 3HAHUIA. 1
Koumponvuas paboma Ne2 no meme 1
23 | «lIpeobpazosarue payuoHAIbHBIX 8bIPAINCCHULL.
DyHKYUA Y = K/X».
I'naea 2. Keaopammsie kopru 19
PanyonanpHble Yncna. 1
24
HppauyoHanbHbIe YnCa. 1
25
KBagparHbie KOpHHU. 1
26
”7 ApudmeTraecknii KBaApaTHBIA KOPECHb. 1
VpaBHeHHE X° =a . 1
28
29 Haxoxxnenue npubamkeHHbIX 3HaU€HUN KBaIpaTHOTO 1
KOPHS.
30 @yHKIMA Yy = \/; u ee rpaduk. 1
KBanpaTHblil KOpeHb U3 IPOU3BEACHUS. 1

31




KBanpaTHblil KOpeHb U3 JpOOH. 1
32
KBagparHbIil KOPEHB U3 CTEIICHH. 1
33
34 Koumponvuas paboma Ne 3 no meme «Ceoticmea 1
apugmemuyecko2o K8AOPAMHO20 KOPHA»
35 BriHeceHnre MHOKUTENS U3-TI0/ 3HAKA KOPHS. 1
36 | BHeceHre MHOXKUTEINS MO/ 3HAK KOPHSI. 1
37 | OcBOOOXIEHNE OT HPPAMOHATBHOCTH B 3HAMCHATEIIC. 1
38 [Tpeo6pa3oBaHue BeIpaKEHUA, COAEPKAIINUX 1
KBaJIpaTHBIC KOPHHU.
39 [TpeoOpa3oBaHue BeIpaKEHUA, COAEPKAIINUX 1
KBaJIpaTHBIC KOPHHU.
VYipornieHrne uppalMOHAIbHBIX BBIPAKEHUH. 1
40
Ypok 060011IeHNS ¥ CUCTEMATU3alUN 3HAHUIA. 1
41
42 Koumponvuas paboma Ne 4 no meme «Ilpeobpazosanue 1
8bIPAdCEHUL, COOEPHCAUUX KBAOPAMHbLE KOPHUY.
I'naea 3. Keaopammuwie ypasnenusn 21
OnpeneneHne KBaIPpaTHOTO YPABHECHHUS. 1
43
HenonHble KBaJipaTHBIC YPABHCHHUS. 1
44
45 Pemienue kBagparHbIX ypaBHEHUI BbIACICHUEM 1
KBaJipara JBY4ICHA.
Pemienue kBagpaTHbIX ypaBHEHUH 1
46
Pemienue kBajpaTHbIX ypaBHEHUH 1
47
PeleHne KBaApaTHbIX ypaBHEHUN 1

48




Pewenue 3amay ¢ moMOIIbIO KBaIPAaTHBIX YPAaBHEHUMN.

49

Pemenne 3a1a4 ¢ MoMOIIBIO KBaIPaTHBIX YPABHEHUM. 1
50

Pemenue 3amay ¢ moMOIIbIO KBaJIPAaTHBIX YPaBHEHUH. 1
51
52 | Teopema Buera. 1
53 Konmponvuas paboma Ne5 no meme « Pewenue 1

K8AOPAMHbIX YPAGHEHULL»
54 | Pemenue ApoOHO-palliOHAIBHBIX YPAaBHEHUH. 1
55 | Pemenne npoOHO-paniiOHANILHBIX YPaBHEHUH. 1
56 | Pemenue npoOHO-paliMOHANBHBIX YPABHEHU. 1
57 Pemenue 3ama4 ¢ momMoIpio ApoOHO-pAITMOHATBHBIX 1

YPaBHEHHUH.

Penrenue 3amady Ha ABIKEHHUE. 1
58

Pemenue 3amaq Ha padory. 1
59

Pemenue 3a1a4 Ha CIUIaBBI U CMECH. 1
60

['paduueckuii cnocod penieHus ypaBHEHHH. 1
61

['padpuueckuii criocoO perieHus: ypaBHEHHUH. 1
62
63 Koumponvuas paboma Ne 6 no meme « Pewenue 1

OpPOOHO-PAYUOHANLHBIX YPABHEHUILY

I'naea 4. Hepasencmea 20

Hepasencraa. 1
64

YucnoBble HEPABEHCTBA. 1

65




CBolicTBa YHMCIIOBBIX HEPABEHCTB.

66
[IprMeHeHrne CBOMCTB YHUCIOBBIX HEPABEHCTB.
67
Clio)xeHHe YHCI0BBIX HEPABEHCTB.
68
YMHOKEHUE YUCIIOBbIX HEPABEHCTB.
69
Jloka3zarenbCTBO YMCIIOBBIX HEPABEHCTB.
70
[TorpenrHoCTs ¥ TOYHOCTH MPUOITMIKEHUS
71
72 Koumponvuas paboma Ne7 no meme «Ceéoticmea
YUCTOBbIX HEPABEHCME)
[lepeceuenue 1 00bEAMHEHNE MHOYKECTB
73
YucioBble MPOMEKYTKH.
74
75 ['eomeTpuueckass UHTEPHPETALIUS YACTOBBIX
IIPOMEKYTKOB.
Pelenue HepaBEHCTB € OIHOM NEPEMEHHOM.
76
CBoiicTBa paBHOCWIBHBIX HEPABEHCTB.
77
Pemenue nepaBeHcTB Buma ax > b npu a<0.
78
Pemenue HepaBeHcTB Buma ax <b mpm a<0
79
Pemrenne cucreM HEpaBEHCTB C OHOW NTEPEMEHHOM.
80
81 CucreMbl TMHEWMHBIX HEPABEHCTB C OJJHOM
[IEPEMEHHOM.
82 CucTemMBbl TUHEHHBIX HEPABEHCTB C OHOM

[IEPEMEHHOM.




83 Koumponvuas paboma Ne§ no meme « Pewiernue 1
HepaseHcma ¢ 0OHOU NePeMeHHOU»
Inasa 5. Cmenenn ¢ yenvim nokazamesnem. 11
dnemenmul cmamucmuru
Omnpenenenue CTENEHH € LENbIM MOKa3aTeaeM 1
84
OrnpenenieHne CTENEHU C LENbIM MOKa3aTeIeM 1
85
CBoiicTBa CTENEHU C 1IEJIBIM MTOKA3aTeNeM. 1
86
CBOMCTBA CTEIEHHU C IIEJIBIM ITOKAa3aTeIEM. 1
87
CraHgapTHBIN BUJ YUCTA. 1
88
CraHgapTHBIA BUJ YHCTIA. 1
89
90 Koumponvuas paboma Ne 9 no meme «Cmenenw ¢ 1
yenvimM nokazamenemy.
COop ¥ rpynnupoBKa CTATUCTUYECKUX JAHHBIX 1
91
Yacrora. Tabnuna 4acToT 1
92
93 Harnsgueie npencTaBieHusi CTaTUCTUYECKOM 1
uH(POPMAIIUU B BUJIC TUATPAMMBI
94 [IpencraBieHus craTUCTUYECKON HH(OPMaLIUK B BUE 1
cTon04aToi AruarpamMmsl
Iloemopenue. Pewienue 3aoau. 8
[IpeoOpa3oBaHue pallOHAIBHBIX BIPAXKEHUH. 1
95
9% [TpeoOpa3oBaHue BeIpaKEHUA, COAEPKAIINUX 1

KBaJpaTHbIE KOPHHU.




Pewienne kBagpaTHbIX ypaBHEHUN.

97
Pemenue 3amay ¢ moMOIIbIO KBAIPAaTHBIX YPAaBHEHUM.
98
Pemenue 3amay ¢ moMOIIbIO KBaJIPAaTHBIX YPaBHEHUH.
99
100 Pemenue 3a1a4 ¢ MOMOMIBbIO IPOOHO-PAIIIOHATBHBIX
YpaBHEHUM.
101- | Amoecosas konmponvras paboma

102
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