Anmunnctpauus ropoaa Benukue Jlyku
MYHULMUIIAJIBHOE OBIIEOBPA30OBATEJIbHOE YUPEX/JIEHUE
«Cpeansisi 001eo6pa3oBaTesbHasi Koaa Ne 5»

(VTBEPKIIAIO»

......... e

#.:. ..« LA Tpodumosa

pykoBoautens MO NIaTeMaT?,» busuKu, HHPOPMATUKHA

28 ‘asrycra 2015 rox

Paboyast nporpamma
no MATEMATHUKE
Ha 2015 - 2016 y4eOHBIN rox

Pazpaboruuk:

3sepkosa E.W., nepBast kBanudukamoHHas KaTeropus

IIumenoBa H.H., Beiciuas kBanupuKauOHHAs KaTEropus
VY nosudenko H.I'., Beicinas kBaiinuKallMOHHAs KaTeropus
TepenrtneBa E.H., mnepBas kBanuduKalMoHHAs KaTeropus

[IpoxBaTunos B.B., coorBeTcTBHE 3aHUMAaEMOMN JTOJDKHOCTH



MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma ydyeOHOro Kypca anreOpel Ui 8 Kiacca OCHOBHOM
00111600pa30BaTEIPHON IIKOJIBI COCTABJICHA B COOTBETCTBHHU C TpeOOBaHUSAMHU (eaepaibHOTO
KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHJapTa OCHOBHOTO o0OIIero oOpa3oBaHUS, HAa OCHOBE
MPUMEPHBIX MPOTrPaMM OCHOBHOTO 0oOlIero o0pa3oBaHus MO MareMaTuke (0a30BbIi YPOBEHb) U
aBTOPCKOM MporpaMMbl Kypca anredpsl Ui ydamuxcs 7 — 9 KiaccoB 00111e00pa3oBaTeIbHBIX
yupexaeHuii (cocraBurenb T.A. bypmuctposa, 2009 r.).

PabGowas  mporpaMma  KOHKpPETH3HpYeT  COJEp)KaHHE  TMPEIMETHBIX  TeM
00pa30BaTeNbHOTO CTaHAapTa M JaeT paclpeleieHue Y4eOHBIX 4YacoB IO paslienaM Kypca.
Copneprkanue mporpaMMbl HAIPABJICHO HA OCBOCHUE YUYAITUMHCS 3HAHUH, YMEHHUI U HAaBBIKOB HA
0a30BOM YpOBHE, 4TO cOOTBETCTBYeT OOpa3oBarenbHOM mporpamme mikoibl. OHa BKIIOYAET BCe
TEMBI, MPETYCMOTPEHHBIE (eepaabHbIM KOMIIOHEHTOM TOCYJapCTBEHHOTO 00pa30BaTENbHOIO
CTaHJapTa OCHOBHOTO 001iero oOpa3oBaHus 1o mMareMatuke. Ha usydenue aiareOpbl OTBOIUTCS
3 vaca B Hezeno, Bcero 102 yaca B To/1, B TOM YKCIIe HA KOHTPOJIbHBIE paboThl 10 yacos.

VY4eOHbIi mpolecC OPUEHTHPOBAH HA: palMOHAIbHOE COYETAaHHE YCTHBIX H
MUCHbMEHHBIX BHUJOB pPAa0OTHl KaK MpH HM3YUYEHUW TEOPWUH, TaK WM TPHU PEIICHUW 3ajad;
cOaaHCUPOBAaHHOE  COYETaHWE  TPAJUIUOHHBIX U HOBBIX  METOJOB  OOy4YeHHS;
ONTUMHU3UPOBAHHOE NMPUMEHEHHE 00BSICHUTEIBHO-HIUTIOCTPATUBHBIX M SBPUCTHYECKUX METOIOB;
HCIIOJIb30BaHNE COBPEMEHHBIX TEXHUYECKHUX CPEICTB O0yUEHUSI.

[IpeoOmanaromieid ¢GopMOil TEKYIMIETrOo KOHTPOJSl BBICTYMACT NHCHMEHHBIN (TECTHI,
CaMOCTOSITENIbHbIE U KOHTPOJIbHBIE pa0OTHI) U YCTHBIHM OMpoc.

Jns  peanuzauuu  yueOHOM MPOTpaMMbl  HCIOJB3yeTCSd  y4eOHO-MeTOAuYecKHii
KOMILJIEKT, BKITFOYAIOIIHA:

1. Anrebpa. 8 kmacc: ydeOHUWK s oOmeoOpa3oBarenbHbIX yupexaeHuit / FO.H.
Makapserues, H.I'. Munatok, K.1. Hemkos C.b. CyBopoBa. — M.: IIpceewenne, 2010.

2. XKoxoB B. U. Anrebpa. [lunakrnyeckue matepuansl. 8 kinace / B.M. Xoxos, FO.H.
MakapsiueB, H.I'. Muniok. — M.: [Ipocsemenue, 2010.

3. MakaperueB FO.H. Wzyuenue anreOpel. 7-9 kmaccel: kaura mis yuutens / FO. H.
Makapsrues, H. I'. Munatok, C. b. CyBoposa, U. C. IllneikoBa. — M.: IIpocsemenue, 2010.

4. Koxor B.U. Ypoku anredpsr B 8 xmacce / B. U. XKoxos, I'. JI. Kapramesa. — M.:
[Ipocsemenue, 2010.

5. Aynauusd FO. I1. Anrebpa. Tematuueckue Tectol. 8 kiacc / FO.IT. dyaaumsmn, B.JIL.
Kponrays. — M.: [Ipocsemenue, 2010.

Hean nporpaMmbl o00y4YeHHMAA: paA3BUTHE BBIUHCIUTEIBHBIX H  (popManbHO-
OTIEpATUBHBIX aIreOpanvecKuX YMEHMH YYalluXcs JI0 YPOBHSA, MO3BOJISIONIETO YBEPEHHO
MCIIOJIb30BAaTh TIPH PEIICHUH 33]]a4 MaTEMATHKH U CMEXKHBIX MPEAMETOB ((PU3UKH, XUMHH U JIP. );
YCBOGHHE ammapaTa YpaBHEHHH W HEPAaBEHCTB KaK OCHOBHOTO CpEICTBA MaTeMaTHYECKOTO
MOJICIIUPOBAHMS  TPUKIATHBIX  337ad; OCYIIECTBIEHHE (YHKIMOHAIHHOH MOATOTOBKU
HIKOJIEHUKOB.

W3yuenne mMateMaTHKH Ha CTYNEHH OCHOBHOTO OOIIETro 0Opa3oBaHMs HANpaBIICHO HA
JOCTHIKEHHE CIEAYIONINX LeJleii:

— OBJIaJIeHHEe CHCTeMOIl MaTeMATH4YeCKMX 3HAHMHA W yMeHMil, HEOOXOAUMBIX IS
MPUMEHEHUS B MPAKTUYECKOW NEATENBHOCTH, U3YYCHHs] CMEXKHBIX TUCIUIUIMH, TMPOAOHKEHHUS
obOpa3zoBaHus;

— HHTE/UIEKTYaJIbHOE pa3BuTHe, GOPMUPOBAHUE KAUECTB JIMYHOCTU, HEOOXOTUMBIX
YEJIOBEKY JIJISl TTOJTHOIIEHHOW KU3HH B COBPEMEHHOM O0II1eCTBE, CBOMCTBEHHBIX MaTEMaTUUECKON
JESTEIILHOCTH: ICHOCTU U TOYHOCTH MBICTH, KDUTUYHOCTH MBIIIICHUS, UHTYULIUU, JOTHIECKOTO
MBIIUICHHSI, JJIEMEHTOB aJTOPUTMHUYECKOW KYJIBTYpPBI, TPOCTPAHCTBEHHBIX IPEICTABICHHIA,
CHOCOOHOCTH K NMPEO0ICHUIO TPYIHOCTEH;

— (QopmMupoBaHue mpeacTaBJAeHUH 00 WIEIX W METOJaX MAaTEeMAaTUKH Kak
YHHUBEPCATHHOTO s3bIKa HAYKU M TEXHUKHU, CPEJCTBA MOACIUPOBAHUS SIBIICHUI U MPOIIECCOB;

— BOCOHMTAHHME KYJIbTYPHl JIMYHOCTH, OTHOIICHUS K MaTeMaTHKe KaKk K YacTH
00111€4eNI0BEYECKON KYIbTYpPBl, UTpaloLIel 0cOOYI0 poJib B OOIIECTBEHHOM Pa3BUTHH.

B pabouyro mporpaMmy BHECEHBI CIIEAYIONINE H3MEHEHHUs: Ha MOBTOPEHUE OTBEICHO 7
qacoB, |1 4ac oT/aH Ha u3yueHue TeMbl «KBajpaTHbIe ypaBHEHUS».



Ctpyktypa mnporpammbl. PabGodas mnporpamMma COCTOMT U3 JABYX pa3/elioB:
«Copepxanue oOydeHus», «TpebOoBaHMS K MaTeMAaTHYECKOW MOATOTOBKE ydammxcs». K
nporpaMMe MPHJIAraroTCs: TEMaTHYeCKOe M MOYPOYHOE IUITAHMPOBAHHME YYCOHOrO MarepHuala;
y4eOHO-METOIMUECKHE CPEJICTBA 00YUCHUSI.

COJEPXAHUE OBYUYEHUA

HeiictBuTeibHbIe umMcaa. KBaapaTHelii  KopeHb W3 uMcia. Haxoxnenue
MPUOJIMKEHHOT0 3HAUEHUSI KOPHSI C IIOMOIIBIO KaJIbKYJISTOPA.

[lonsiTne 00 wuppanuoHanbHOM uucie. Hppayuonanvhocms uucna. JleciTUUHbIE
NPUOJIMKEHUS] UPPAITUOHATIBHBIX YHCETT.

KBanpatuslit kopenb u3 uncia. HaxoxaeHue npubankKeHHOro 3HaYeHUS KOpHS. 3amuch
KOPHEW ¢ IOMOIIbIO CTETIEHHU C IPOOHBIM [10Ka3aTEIEM.

JleiicTBUTENbHBIE uKCIa Kak OECKOHEYHbIe JecATUYHble Jpodu. CpaBHeHHE
JNEHUCTBUTENBHBIX 4YHcel, apudmernueckue mAecTBus Hax HuMU. OOImMe CBEACHHUS O
JEMCTBUTEIIbHBIX YMCIIaX. DTalbl Pa3BUTHS MPEICTABICHUN O YHCIIE.

Crenens C 11eJIbIM TIOKa3aTesieM U ee cBoicTBa. CTaHIapTHBIN BU YKCTIa.

W3mepenusi, npubnvxenus, oneHku. [Ipukunka u oleHKka pe3ylbTaTOB BBIYUCIICHUH.
Bolaenenue MHOXWTENS — CTENEHM NAECATH B 3aluCH 4ucia. [locpewnocms u mouyHOCMb
NPUOIUINCEHUSL.

AJiredpanyeckue BbIPAKEHUS. Toxnectso, JI0Ka3aTeNIbCTBO TOXJIECTB.
[IpeoOpa3zoBaHus BBIPAKESHUM.

KBanpatuslii TpexuieH. Buwldenenue noinoco keaopama 68 KeaOpamHOM mMpexujieHe.
Teopema Buera.

AnrebOpanueckass  apoOb. CokpameHue —anreOpamdeckux  apooOeit. JledcTBus ¢
anredpandeckuMu J1po0siMu. ParroHanbHble BbhIpakeHUsA. ToXAECTBEHHbIE MpeoOpa3zoBaHUs
palMOHATBHBIX BHIPAKEHUM.

CaoiicTBa apu(METHUECKOr0 KBaApaTHOTO KOpHs. BblHECceHHe MHOMXKUTENS H3-TOJ 3HAaKa
KOpDHSI ¥ BHECEHUE MHOXHUTENS TOJ 3HAaK KOpHA. OCBOOOXKICHHE OT HPPANUOHAILHOCTH B
3HAMEHATEJIe B BBIPAKEHUSX. 1oowcoecmeeHHble NpeoOpazo8anus GblpaANCeHUll, COOEPHCaAUUX
K8aopammbvie KOPHU.

YpaBHenusi 1 HepaBeHcTBa. KBagpatHoe ypaBHeHne. @opMyna KOpHEH KBaJpaTHOTO
ypaBHeHus. Teopema Buema. Pemienue pauvoHaIbHBIX YPABHEHHI.

HepaBencrBo ¢ onHol mnepeMeHHON. PenieHue NMHEHHBIX HEPABEHCTB C  OJHOMU
nepeMeHHo. Ipumepubl pewienus OpoOHO-TUHEUHbIX HEPABEHCME.

UucnoBble HepaBEHCTBA M MX CcBoWcTBa. [louleHHOE YMHOXEHHE U CIIOXEHUE
YUCJIOBBIX HEPABEHCTB. [Ipumenenue c80UCME HEpaBeHCmE K OYEeHKe 3HAUEHUS GblPAdiCEeHUs.
okazamenbcmeo yuciosvix u aneedpauieckux HepaseHcms.

[Tepexon ot crmoBecHON (OPMYITHPOBKH COOTHOIICHUH MEXIy BEIMYMHAMH K
anredpandeckoii. Perenne TeKCTOBBIX 3a7ad aNredpandeckiuM CriocoOOM.

YucaoBble ¢Qynknuu. DyHKINUHA, OMHUCHIBAIOIINE OOPATHYIO MPOMOPIHOHAIBEHYIO
3aBUCHUMOCTh, uX rpaduku. [unepboma. OyHKIUS KBagpaTHOTO KOpHs,ee Trpaduk.
Hcnonp3oBanue rpa¢pukoB GyHKIUN A peLICHUS] YPaBHEHUH.

[Ipumepsl  Tpaduyeckux 3aBUCUMOCTEH, OTPaXKalOMIMX pealbHbIE MPOLIECCHI:
Kosie0aHue, MOKa3aTeNbHbIA POCT; YUCI08ble hYHKYUU, ONUCLIBAloujUe MU NPpoYecchyi.

Koopaunnarsl. YucaoBbie MPOMEKYTKH: HHTEPBAJI, OTPE30K, JIyU.

I'paduaeckas mHTEpIIpETALIMS HEPABEHCTB C IBYMS TIEPEMEHHBIMHA U UX CHUCTEM.

DJieMeHThl CcTaTUCTHKH. HauanbpHble CBeJCHHsS 00 OpraHM3alli CTaTUCTHYECKHUX
uccienoBanuil. llpencraBnenue naHHBIX B BUAE Tabnul, auarpamm, rpagukoB. CpenHue
pe3yibTaToB u3MepeHuil. [loHsTHE U TPUMEPHI CITyYaiHbIX COOBITHIA.

KprI/IBOM B TEKCTC BBIACJICH MaTc€pual, KOTOpHﬁ MOJJIC)KUT H3YUYCHHUIO, HO HE BKIIIOYACTCA B Tpe6OBaHI/IH K
YPOBHIO IMOATOTOBKH yYalllUXCH



TPEBOBAHUSI K MATEMATHYECKOM MMOATIOTOBKE YUAIIIUXCSI

B pesynbrare u3ydeHus Kypca aareOpsl ydaluecs T0JKHbBI

3HATH/IIOHUMAThH

— CYIIECTBO TMOHATUS MAaTEMaTUYECKOrOo JOKa3aTelNbCTBA; IPUBOIUTH IMPUMEPHI
JIOKa3aTeNbCTB;

— CYIIECTBO IOHATHS aIrOPUTMA; IPUBOIUTH IPUMEPHI AITOPUTMOB;

— KaK UCHOJb3YIOTCA MaTeMaTuieckue (opMyJbl, ypaBHEHHUS U HEPABEHCTBA; IPUMEPHI
UX IPUMEHEHUSI JUIsl pELICHUSI MaTEMaTUUECKUX U IPAKTUYECKUX 3a]1a4;

— KaKk MaTeMaTH4YeCKd ONIpeJesieHHble (YHKIUMM MOTYT OIKCBHIBATH pEalbHbIE
3aBUCUMOCTH; IPUBOJUTH IIPUMEPHI TAKOTO OIUCAHMUS;

— Kak NMOTPeOHOCTH NPAKTUKHU IPUBEIM MAaTEeMAaTHYECKYH0 HAyKy K HEOOXOJUMOCTH
paclIupeHyst TOHATHS YNCIa;

— BEPOATHOCTHBIN XapaKTep MHOTHUX 3aKOHOMEPHOCTEH OKPY’KAIOLIEr0 MUPA; IPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEHN U BBIBOJIOB;

— CMBICI WJCAIM3ALMY, MTO3BOJIIOIIEH pelaTh 3aJadd PEaIbHOM JEHCTBUTEIBHOCTH
MaTeMaTUYECKUMHU METOJIaMU, IPUMEPHI OIIMOOK, BO3ZHUKAIOIINX MPU UI€aTU3aLUH.

B pe3ynbrare u3ydeHus Kypca aareopsl ydaluecs 10JKHbI

yMeTb

— 3aMMChIBaTh OOJBIINE U MaJIble YUCIIA C UCIIOJIb30BAaHUEM 1IEIIbIX CTEIICHEN IECATKY;

— HaXOJUTh B HECJIOKHBIX ClIydasX 3HAYEHHUS! CTENEHEW C LIEJIbIMU IOKa3aTelsiMUu U
KOpPHEW;

— BBIIOJHATh OCHOBHBIE JEMCTBHUSI CO CTENEHSAMMU C IEJIBIMH IIOKA3aTeIsIMH, C
MHOTOWJIEHAMH U € aireOpauyecKuMH JIpoOsIMM; BBIIOJIHATH pa3ioKEHHE MHOTOWICHOB Ha
MHO’KUTENH; BBIIIOJIHATH TOXK/AECTBEHHbIE IPe00pa30BaHMsl pallMOHAIbHBIX BhIPAKEHUI;

— TNPUMEHATh CBOWCTBA apU(PMETUUYECKUX KBAJAPATHBIX KOPHEH Ul BBIYUCICHUS
3HauUEHUH U peoOpa3oBaHUN YMCIOBBIX BBIPAXKEHUN, COJEPKAIIMX KBAIPATHBIE KOPHU;

— pemarb JMHEWHBIE, KBaJpaTHbIE YPABHEHMS W pPalUOHAIBHBIE YpaBHEHHS,
CBOJIAILUECS K HUM;

— pelaTh JMHEWHbIE HEPABEHCTBA C OAHON IIEPEMEHHOM U UX CUCTEMBI;

— HaxOAWTh 3HAYCHUS (YHKIUH, 3aJaHHOH (QopmyInoi, Tabnuuei, rpadpukom mo ee
apryMeHTYy; HaXOJWUTh 3HAUYE€HUE apryMEHTa I10 3HaueHWI0 (YHKIMH, 33JaHHONW rpadukoM HIu
TaOJIUIEN;

— pewmarh TEKCTOBbIE 3alaud anreOpandeckuM METOJIOM, HHTEpPIPETHPOBATH
MOJIy4YEHHBIH pe3yNbTaT, IPOBOJUTH OTOOP pElICHU, UCXO0As U3 POPMYIHPOBKHU 3a/1a4H;

— M300paxkaTh MHOXKECTBO PELICHUH JTMHEHHOTO HEPaBEHCTBA,;

— TMpPUMEHATh TpapuUyecKHe IMpPeICTaBICHUs] IPU PpELIEHUH YpPaBHEHUH, CHCTEM,
HEPABEHCTB;

— OIKCHIBaTh CBOMCTBA U3YUEHHBIX (QYHKIUI, CTPOUTH UX IpaduKy;

— MU3BJIEKaTh MH(OpMaIHIO, MPEICTABICHHYIO B Ta0bluIax, Ha AMarpammax, rpadukax;
COCTaBJIATh TaOJIUIIbI, CTPOUTH TUArpaMMbl U TpauKy;

— BBIYUCIIATH CPEIHNE 3HAUECHUSI PE3YJIBTaTOB U3MEPEHNUI;

— HaXxOAWThb 4YAaCTOTy COOBITHS, HMCHOJb3Ysl COOCTBEHHbIE HAONIOJEHUS M TOTOBbHIE
CTaTUCTUYECKHUE JIAHHBIE.

B pesynbprate uzydeHus kypca anreOpbl ydaniiuecs J0IKHBI YMETh

HCII0JIL30BATH NPHOOPETeHHbIC 3HAHUS U YMEHHUS B MPAKTHYECKOMN 1esiTeIbHOCTH
Y NOBCeIHEBHOM KU3HH 1JIsl:

— BBIIIOJIHEHHUSI pacueToB 1O (GopMysiaM, COCTaBIeHUS (OpPMYJ, BBIPAKAIOIINX
3aBHCUMOCTH MEXIY PEabHbBIMH BETMYMHAMU; HAXOXACHUS HYKHOU (OpMYsIbl B CIIPABOYHBIX
MaTepuanax;

— MOJEJIMPOBAHUS MPAKTUUECKUX CUTYallMi U MCCIIE0BaHUS TOCTPOCHHBIX MOJIENeH ¢
UCIIOJIb30BaHUEM allnapaTa ajareopsl;

— OIMCaHUs 3aBUCHUMOCTEH MeXIy (PU3MYECKMMH BEIUYMHAMH COOTBETCTBYIOLIUMU
dbopMynaMu npu UCCIeIOBAaHUN HECTOXKHBIX MPAKTUYECKUX CUTYallUH;

— UHTepIpeTauuu rpaduKkoB peagbHbIX 3aBUCUMOCTEN MEX 1y BEJIMYNHAMU;

— aHauM3a peaJbHBIX UHUCIOBBIX JAaHHBIX, IPEICTABICHHBIX B BUAE JUarpamm,
rpadukoB, TaOJIUI; TOHUMAHUS CTATUCTUYECKUX YTBEPKICHHI.



INJIAHUPOBAHUE YYUEBHOI'O MATEPUAJIA
TEMATHUYECKOE IINTAHMPOBAHUE
Aunredpa
8 ki1ace
(3 u B HEgemo, Bcero 102 u)

1. Paumonanbubie 1podu (29 u)

PanmonaneHas n1po6b. OCHOBHOE CBOWMCTBO ApoOH, coKparieHue apooeit. CroxkeHue,
BBIUMTAHUE, YMHOXKEHHUE U JeneHue npoOeit. ToxkmecTBeHHbIE MPEoOpa3oBaHMs PAIIUMOHATBLHBIX
BeIpakeHn. DyHKIMSA,conepxaiias KOpeHb u ee rpaduk. Ilpeocmasnenue opoobu 6 ude cymmol
opobelt.

OcHosnas yenv — BBIPAOOTaTh yMEHHE BBINOJHATH TOXKIECTBEHHbIE MpPeoOpazoBaHUs
palMOHAIBHBIX BHIPAKEHUM.

N3ydyenue TemMbl HAUMHAETCS C BBEJCHUS MOHSATUN O IEJIOM U JAPOOHOM BBIPAKEHUHU.
Tak kak JEHCTBUS C paAIMOHATBHBIMU JIPOOSMHU CYIIECTBEHHBIM O0Opa30M OMUPAIOTCS Ha
JNEHCTBUS C MHOTOWIEHAMH, TO B Hauyajge TeMbl HEOOXOJMMO TMOBTOPUTH C YYallUMHUCS
npeoOpa30BaHUsl 1IEJIBIX BHIPAXKCHHI.

['mtaBHOE MeCTO B TaHHOW TeMe 3aHUMAIOT AJITOPUTMBI ACHUCTBUHN ¢ IpOOsSAMHU. Yyaruecs
JIOJDKHBI TTIOHUMATh, YTO CYMMY, Pa3HOCTb, MPOU3BEJACHHE M YacTHOE ApOOeil Bcerja MOXKHO
npeIcTaBuTh B Buae ApoOu. OCHOBHOE CBOWMCTBO ApOOM W alrOpUTMBI JEHCTBHI ¢ IpoOsSMU
MOJIY4arOT TEOpEeTUYECKoe 000CHOBAHHE.

[IpuoOperaembie B [aHHON TeMe€ YMEHHS BBINOJHATH CIIOKEHHUE, BBIYUTAHUE,
YMHOXXEHHE U JIeJICHUuE APOoOeH SBISIOTCS ONMOPHBIMH B MPEOOPA30BAHUAX APOOHBIX BHIPAKEHUM.
[Tooromy wuM cregyer yaenuTsh oco0oe BHuUMaHHe. HernenecooOpa3HO MepexoauTh K
KOMOWHUPOBAHHBIM 3aJaHUSIM Ha BCE JEHCTBUS C JAPOOSIMU TMpexie, 4yeM OyAyT YCBOCHBI
OCHOBHBIE alFTOPUTMBL. 3a/laHus Ha BCE JACUCTBUA C APOOSIMU HE JIOJMKHBI OBbITh H3JIMILIHE
TPOMO3JIKUMU U TPYAOCMKHUMHU.

[Ipn HaxoXAeHWM 3HAYCHWH ApoOel Mar0TCs 3aJaHUs HAa BBIUMCICHHS C TOMOIIBIO
KaJIbKyJIsATOpa. B maHHO#M Teme pacmmpsroTcsi CBEACHUS O CTaTUCTHYECKUX XapaKTePUCTUKAX.
BBoauTcs noHsiTHE CpeHEr0 rapMOHUYECKOTO Psiia MOJIOKUTEIbHBIX YHCE.

N3ydeHne TeMbl 3aBepIacTcss paCCMOTPSHHEM CBOMCTB U rpaduka (yHKITUH 00paTHOM
MPONOPIUOHAIBHOCTH.

2. KsagpaTrHble kopHH (23 u)

[Tonstre 06 uppanuroHanbHoM uyucne. OOIIMe cBeleHUs O NEeHCTBUTENbHBIX UYHCIAX.
KBaapartueiii kopeHs. [loHsITHE 0 HAXOXKIECHUU TPUOTUKEHHOTO 3HAYEHUSI KBAJAPATHOTO KOPHSI.
CaoiicTBa KBaJpaTHBIX KOpHEH. BbhIHECEHME MHOXXWTENS WU3-10J 3HAaKa KOPHS U BHECEHUE
MHOXHUTENSI TOJ 3HaK KOpHs. (OcCBOOOXIEHHWE OT HUPPAUOHATBPHOCTH B 3HAMEHATele B
BhIpaXeHUX. ToocoecmeenHvle  npeoOpazoeanusi 8blPANCEHUU, COOepAHCAUX KEAOpamHbvle
kopHu. OyHKIUS colepkaliasi KBaJpaTHbIA KOPEHb , €€ CBOMCTBA U TpaduK.

OcHosHas yenb — CUCTEMAaTU3UPOBATh CBEACHUS O PALMOHAIBHBIX YMCIAaX WU JAaTh
MpEACTaBICHHE 00 WPpPANMOHATBHBIX YHCIAaX, pPAaCIIUPUB TEM CaMbIM TIOHSATHE YHWCTIA;
BBIpa0OTaTh YMEHHE BBIMIOIHATH MPEOOPa30BaHUS BBIPAKEHUH, COJEpKAIMIUX KBaJIpaTHBIE
KOpHHU.

B nanHON Teme ywamuecs MOJNy4YalOT HA4yaJdbHOE TMPEJACTABICHUE O MOHSATUU
nerctButenbHOrO0 yuciaa. C 3TOW menbio 0000IIAr0TCS W3BECTHBIC YYAIIMMCS CBEICHHUS O
palMoOHANbHBIX YucHaxX. [ BBeAEHUS MOHATHS HPPALMOHAIBHOIO YHKCIA HCIOIb3YETCs
WHTYUTHUBHOE TIPEACTABICHHE O TOM, YTO KaXKIBIM OTPE30K MMEET IJIWHY M MOTOMY KaKIOoH
TOYKE KOOPJAMHATHOM TMPSMOM COOTBETCTBYET HekoTopoe uucio. [loka3piBaercs, dYTO
CYIIECTBYIOT TOYKH, HE UMEIOIINE PAIMOHAITBHBIX abCIHCC.

[Ipn BBeAeHUM MOHATUS KOPHS TOJIE3HO O3HAKOMUTH YYAIIUXCA C HaXOXKIACHUEM
KOpHEH C TOMOIIBIO KATBKYJISATOPA.

OcHOBHOE BHUMAaHHE yJEsIeTcs MOHITHIO apu(PMETHUYECKOTO KBaJpaTHOTO KOPHS U
CBOMcTBaM apu(pMETHUYECKHX KBaJApaTHbIX KOpHEW. Jloka3bIBaloTCS TEOpEeMbl O KOpHE W3
MPOU3BENICHUS U JIPOOH, a TaKkKe TOXKIECTBO C MOJIYJIEM, KOTOPbIE MOIYYar0T MPUMEHEHHUE B
npeoOpa30BaHMIX BBIPAKEHUN, COJEpKAlIUX KBajapaTHble KOpHU. ChnennalbHOe BHUMaHUE
yHensieTcs: OCBOOOKIEHUIO OT HWPPAlMOHANLHOCTH B 3HAMEHATENe JApOoOUM B BBIPAKCHHSIX.



YMenue npeoOpa3oBbIBaTh BRIPAKCHHSI, COJIEPKAINEe KOPHH, YaCTO UCIOIB3YyeTCS KaK B CAMOM
Kypce alireOphl, TaK U B Kypcax reéOMETPHH, aJireOpbl M Havajl aHAJIH3a.

[Mpomomxaercs paboTa MO Pa3BUTHIO (PYHKIIMOHAIBHBIX TPEACTABICHUN y4alluxcs.
PaccmarpuBaroTcsi (yHKIMS KBaJApaTHOTO KOPHsS ee cBoiictBa W rpaduk. [lpm wm3ydenun
(GYHKIINH TOKa3bIBACTCS €€ B3aUMOCBS3b C KBapaTuuHOu pyHKIIMEH, T1ie X > 0.

3. KBaaparuble ypaBHeHus (22 4)

KBagparnoe ypaBHeHue. @opMyiia KOpHEH KBagpaTHOro ypaBHeHus. Teopema Buema.
Pemenne panmoHanbHbIX ypaBHEHM. Penienne 3a1a4, NpuBOASIIMX K KBaJIPAaTHBIM YPAaBHEHUSIM
Y IPOCTEUIINM PAllMOHAIBHBIM YPaBHEHUSIM.

OcHnosnas yenv — BeIpabOTaTh YMEHUS pellaTh KBaJpaTHbIC YpaBHEHUS U MPOCTEHIINE
palMoHaIbHBIC YPABHEHUS U IPUMEHSTh UX K PEIICHUIO 33]1a4.

N3noxenune martepuana HaAYMHACTCS C PELICHUS HEIOJHBIX KBAaJAPAaTHBIX YPABHEHUMN.
DTOT Marepualn cucremarusupyerca. PaccmaTpuBaioTCs anrOpuTMbl PELICHUS HEMOIHBIX
KBaJPAaTHBIX YPAaBHEHUU Pa3IMYHOrO BUJA.

OCHOBHOE BHUMaHHE CJIeIyeT YJAENUTh PElIeHHI0 ypaBHeHHi Buga ax’> + bx + ¢ = 0,
rae a # 0, ¢ ucnonpzoBanueMm (opmyIsbl KOopHei. B nmaHHON Teme ydwamiuecss 3HAKOMSTCS C
dbopmynamu Buera, BBIpaKAIOMIMMU CBSI3b MEXAY KOPHSIMH KBAaJpPAaTHOTO YpPAaBHEHHUS U €r0
kodd¢unmentamu. OHU HUCIONB3YIOTCA B JajbHEHIIEM MpH JI0Ka3aTeIbCTBE TEOPEMBI O
pa3lIoKEHUU KBaIPATHOTO TPEXUeHa Ha JIMHEUHbIE MHOKUTEIIH.

VYuyamuecss oBIafeBalOT CHOCOOOM pelIeHUs APOOHBIX PpAIMOHAJBHBIX YpPaBHEHHI,
KOTOPBIA COCTOMT B TOM, 4YTO pEHICHUE TAaKWX YpPaBHEHUW CBOJUTCA K PEHICHUIO
COOTBETCTBYIOIIMX LIEJIBIX YPABHEHUH C OCIEYIOUIUM UCKIFOUEHUEM ITIOCTOPOHHUX KOPHEH.

N3yuenne naHHO TEMBbI MO3BOJIAET CYIIECTBEHHO PACIIMPUThH ammapar ypaBHEHUH,
HCIIOJIb3YEMBIX ISl pEHICHUsI TEKCTOBBIX 3a/a4.

4. HepaencrtBa (16 u)

UucnoBble HepaBEeHCTBA M MX cBoiicTBa. llouneHHOE ClIOKEHHE U YMHOXKEHUE
YHUCJIOBBIX HEpPaBEHCTB. [lorpenrHocTh M TOYHOCTH MpHUONMKeHUs. JIMHEWHbIE HEpaBEHCTBA C
OJIHOW NTEPEMEHHOM U UX CUCTEMBI.

OcHosHas yenb — O3HAKOMHUTH YYallMXCS C NMPUMEHEHHUEM HEPABEHCTB ISl OLEHKH
3HAYEHWI BBIPAKECHUM, BbIPAOOTaTh YMEHHE pellaTh JMHEWHbIE HEPAaBEHCTBA C OJHOUN
MEPEMEHHOMN U UX CUCTEMBI.

CBoiicTBa YMCIIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, Ha KOTOPOM OCHOBAHO peIIeHHE
JIMHEHBIX HEPABEHCTB C OJJHOM MEPEMEHHOW. TeopemMbl 0 MOYIEHHOM CIOKEHUU U YMHOXEHHUH
HEpPaBEHCTB HaXOJAT NMPUMEHEHHE NPH BBITOJIHEHUH MPOCTEUIINX YHPA)KHEHUM Ha OLEHKY
BBIPOKEHHUI 1O METOJIy TpaHull. BBOASATCS MOHATHS aOCOJIOTHOM MOTPEIIHOCTA M TOYHOCTH
NPUOIMKEHUS, OTHOCUTEIHLHOU MOTPEIIHOCTH.

YMeHUsT TPOBOJUTH JIEYKTUBHBIE PACCYXKJICHUSI TIOJNY4alOT pa3BUTHE KaK IMPH
JI0OKa3aTelIbCTBaX YKa3aHHBIX TEOPEM, TaK U MPHU BBINOJHEHUN YNPAXXHEHUNU Ha JOKA3aTeIbCTBA
HEPaBEHCTB.

B cBsi3M C pelieHneM JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOW /aeTcs MOHATHE O
YUCJIOBBIX  TNMPOMEXKYTKAX, BBOJISATCS COOTBETCTBYIOIME Ha3BaHHS U  OOO3HAUYEHUS.
PaccMoTpeHuI0 cHCTEM HEpPaBEHCTB C OJHOW IEPEMEHHOW MPEeIIIeCTBYET O3HAKOMJIEHUE
YYAIIUXCs C TOHSATUSIMU TIEPECEUCHUS U O0BEINHEHUS MHOKECTB.

[Ipu pemieHun HEpPaBEHCTB HCIONB3YIOTCA CBONCTBA PABHOCUIIBHBIX HEPABEHCTB,
KOTOpPBIE Pa3bICHSIIOTCS Ha KOHKPETHBIX mpuMepax. Ocoboe BHUMaHHE CIEAyeT YIEIUTh
0oTpabOTKEe yMEHUs pelllaTh MPOCTEHINNe HepaBeHCTBA BUaa ax > b, ax < Db, ocTaHOBUBIIKCH
CIeIMAIIbHO Ha cirydae, korma a < 0.

B sr10i1 Teme paccMaTtpuBaeTcs TakKe pelIeHUE CUCTEM JIBYX JIMHEWMHBIX HEPABEHCTB C
OJTHOY TIEPEMEHHOM, B YaCTHOCTH TaKUX, KOTOPHIE 3alIMCaHbI B BUJIC JBOMHBIX HEPABEHCTB.

5. Crenens ¢ neabiM nokasaresaem (10 1)

CreneHb ¢ 1enbIM TIOKa3aTeneM MW ee cBoWcrBa. CTaHIApTHBIA BHUJ YHCIA.
[TpuGnKEeHHBIA BEIYUCICHHUS.

OcHosHast yenb — BBIPAOOTATh YMEHHE TIPUMEHATH CBOMCTBA CTEMEHH C IIEIBIM
MOKAa3aTeIeM B BBIUMCICHHSIX U MPeo0pa3oBaHUsIX, CHOPMUPOBATH HaUATbHBIE MTPEJICTABICHHUS O
cOope U TPYNIUPOBKE CTATUCTUICCKUX JAHHBIX, MX HATJISITHOW WHTEPIPETAIINH.



B »s1oit Teme dopMynaHpyroTCS CBOMCTBAa CTENEHH C LENbIM IOKa3aTeneM. Meron
JIOKa3aTeNbCTBA JTHUX CBOWMCTB IIOKA3bIBACTCA HA IpPUMEpPE YMHOXCHHMS CTECIEHEH ¢
OJIMHAKOBBIMU OCHOBaHMAMU. JlaeTcs MOHATHE O 3allMCH YUClIa B CTaHIAPTHOM BHJE.
[TpuBoaATCSA MpUMEPBI MCIOJIB30BaHMS TAKOW 3alMcU B (U3MKE, TEXHUKE U APYrHMX 00JIACTSIX
3HAHWUM.

VYyamuecs Moiy4aroT HayaylbHble NPEACTaBICHHUS 00 OpraHu3alMM CTaTUCTHYECKUX
uccienoBaHuii. OHU 3HAKOMATCSA C MOHSATUSAMU T€HEPAJbHOM U BBIOOPOYHOM COBOKYITHOCTH.
[TpuBoaATCA NpUMEpbl NPEACTaBIECHUS CTATUCTUYECKUX IAHHBIX B BUAE TaOJIMI[ 4acTOT M
OTHOCHTEJIbHBIX YacCTOT. YYalluMCsl pesIararoTcs 3alaHus Ha HaX0XkKIEHHE 110 Ta0JIUIE YaCTOT
TaKUX CTAaTUCTMYECKMX XapaKTepPUCTHK, KaK cpeAHee apupMeTHdyeckoe, MoJa, pa3Max.
PaccmarpuBaercss BOIPOC O HarisAHOH WHTEPHPETAlMM CTATUCTHYECKOH HH(OpMAIH.
M3BecTHBIC yYalUMCsl CIIOCOOBI HArJISIAHOTO MPEICTAaBJIEHUS] CTAaTUCTHYECKMX JaHHBIX C
MOMOIIBIO CTOJ0YATHIX U KPYTOBBIX JWArpaMM PacIIUpSIOTCS 33 CUET BBEJACHUS TaKUX MOHSATHH,
KaK IOJIMT'OH U TUCTOrpaMMa.



