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Pabouas nporpamma no anredpe aist 7 — 9 kiaccon
00meo0pa3zoBaTe/IbHBIX YUpPe:KIeHU I
YMK Mep3ask A. I'., [lonouckuii B. b., Padunosuu E. M., AAxup M. C.

IlosicHuTeILHAS 3aMUCKA

[Iporpamma mo MaremMaTHKe COCTaBlIeHa Ha OCHOBE DYHIaMEHTAILHOTO Spa COJCPKAHUS
oOmero oOpa3oBaHusi, TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OOPa30BaTEIBHOW IMPOTPaMMBI
OCHOBHOTO 00mIero o0pa3oBaHus, NPEACTAaBICHHBIX B (eAepaJbHOM TOCyJapCTBEHHOM
CTaHJapTe OCHOBHOTO 0O0mero oOpa3oBaHHs C Y4ETOM MpEeeMCTBEHHOCTH ¢ llpumepHbiMu
nporpaMMaMy Ui HadaJdbHOTO oOmiero oOpa3oBaHMs IO MaTeMatuke. B Hell Taroke
YUUTBIBAIOTCS JOMUHHPYIONINE HIeH U TojoxkeHus [Iporpammbl pa3Butus U (HOpMHUpPOBAHUS
YHUBEpPCAJIbHBIX Y4€OHBIX JAEWCTBMM [UIsi OCHOBHOrOo oOmiero o0Opa3oBaHUs, KOTOpbIE
obecreunBaroT (HOPMUPOBAHUE POCCUUCKON TPakIaHCKOW HJACHTHYHOCTH, KOMMYHHKATHBHBIX
KayecTB JIMYHOCTHU, U CIIOCOOCTBYIOT (POPMHUPOBAHUIO KIIOYEBOM KOMIIETEHUUH — VMEHUIO
VUUMbCAL.

PabGouas mporpamma mo y4ueOHOMY Kypcy «AnreOpa» mans 7-9 KiaccoB cocTaBlieHa Ha
OCHOBe aBTOpckou nporpammel A.I'.Mep3nsk, B.b.ITononcknit, M.C.Skup u ap.

Kypc anre6psr 7-9 kmaccoB siBisieTcss 0a30BBIM IS MAaTEMaTHYECKOTO OOpa3oOBaHHS M
pa3BUTHS IIKOJBHUKOB. AINreOpandeckne 3HaHUS W YMEHHUS HEOOXOIUMBI ISl HM3y4eHUS
reomeTpun B 7-9 kiaccax, anreOpsl U mMareMatnyeckoro ananuza B 10-11 kiaccax, a Taxke
W3YyUYCHHS CMEKHBIX JIACITUTUINH.

[IpakTudeckass 3HAYMMOCTH IIKOJILHOTO Kypca anreOpsl 7- 9 KIIacCOB COCTOMT B TOM, YTO
MIPEIMETOM €0 U3yUEeHHUS SBIISIOTCSA KOJIMYECTBEHHbIE OTHOIICHUS U MIPOLIECCHl PEAbHOTO MHPA,
OMMCAHHbIE MaTeMaTHYeCKUMHU MojensiMu. B  coBpemeHHOM o001IecTBe MareMaTHdecKas
MOJIrOTOBKA HEOOXoMMa KaKJIOMy 4YEJIOBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYEeT BO BCEX
cepax 4eIoBeUeCKOM NesITeNIbHOCTH.

OnHoM U3 OCHOBHBIX IleJiel M3Y4eHHUs alreOphl SBISETCS Pa3BUTHE MBIILICHUS, TIPEXK e
Bcero opMUpoBaHUE aOCTPAKTHOTO MBINIIEHUS. B mporiecce u3ydeHust anreopsl GopMupyercs
JIOTUYECKOE U aJTOPUTMUYECKOE MBIIIJICHHE, a TAK)Ke TaKhe KayecTBa MBILIUICHUS, KaK CHJa U
rMOKOCTh, KOHCTPYKTUBHOCTh W  KpUTUYHOCTh. [l amanTanum B COBPEMEHHOM
MH(OPMAIMOHHOM OOIIeCTBE BaXXHBIM (PAKTOPOM sIBIsieTCS (HOPMUPOBAHHE MaTeMaTHYECKOTO
CTWJI MBIIUICHHUS, BKJIIOYAIONIEr0o B ce0fd UWHAYKUUI0O M JeAyKUHIo, 00001ieHne u
KOHKPETU3allMI0, aHaJU3 U CUHTE3, KJIacCU(PUKAIMIO U CHCTeMaTH3aluio, abcTparupoBaHue u
aHaJIOTHIO.

OOyuenue anreOpe Ja€T BO3MOXKHOCTH IIKOJIBHUKAM HAyYUTHCS IUIAHUPOBATH CBOIO
JeSITeNbHOCTh, KPUTUYECKH OLIEHUBATh €€, IPUHUMATh CAMOCTOSITENIbHbIC PEUICHHS, OTCTauBaTh
CBOM B3MNIAJIBI M yOekaeHHs. B mporiecce u3ydeHust anreOpsl MIKOJIBHUKH ydaTcs U3iaraTh CBOU
MBICIIM SICHO M HCYEPIBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO W TPAMOTHOTO BBIMOJHEHUS
MaTeMaTUYEeCKUX 3aluced, MpU HTOM HCIOJIb30BAHUE MaTeMaTHYeCKOro f3bIKa MO3BOJISET
Pa3BHUBATh y yUYAIIUXCS TPAMOTHYIO YCTHYIO M IUCbMEHHYIO PEUb.

3HaKOMCTBO C HCTOpUEH pa3BUTHUA anreOpbl Kak Haykd (GOpPMHPYET Yy ydalluxcs
npezcTaBieHus o0 anredpe Kak yacTu OOIIe4eIOBEYEeCKON KyIbTypbl. 3HAYMTEIbHOE BHUMAHHE
B M3JIO)KEHHH TEOPETHUYECKOro MaTepHaja Kypca yAeIseTcs €ro MOTHBALMH, PAaCKPBITUIO CYTH
OCHOBHBIX MOHATUH, uaed, meronoB. OOyueHHe MOCTPOEHO Ha 0a3e TEOpUH Pa3BUBAIOILETO
oOy4eHHusl, 4YTO JIOCTUTAeTCs OCOOEHHOCTSMHU U3JIOKEHHUs] TEOPEeTHUECKOro Marepuana u
yIpaKHEHUsIMM Ha CpaBHEHHME, aHalW3, BBIIEICHUE IJIABHOTO, YCTAaHOBJEHHUE CBA3EH,
KIaccu(pUKaIio, 0000IIeHIe U CUCTEMATHU3AIIHIO.

Oco00  aKIEHTHPYIOTCS  COAEP)KaTeNIbHOE PAacKphITUE MaTeMaTU4eCKUX MOHATHIH,
TOJIKOBaHME CYIIHOCTH MAaTEMAaTHYECKUX METOmos M OOJACTH UX NMPUMEHEHUS, AEMOHCTpalus
BO3MOKHOCTEH NPUMEHEHUs TEOPETUYECKHX 3HAHUM [UId peIIeHUs pa3sHOOOpas3HbIX 3ajiad
MPUKIIAJHOTO XapakTepa, HalpUMep pelIeHUs TEKCTOBBIX 3ajJad, JEHEKHBIX M IMPOLIEHTHBIX

2



pacyéToB, yMEHHE TIOJIb30BaTbCs KOJMYECTBEHHOW wMH(pOpManued, NpeACTaBICHHOW B
pa3nuuHbIX GopMmax, ymMeHHe yuTarh rpaduku. Oco3HaHUE OOIIEro, CyIIECTBEHHOTO SIBISCTCS
OCHOBHOW 0a30if aJsl peuieHus ynpakHeHUil. BakHO NpHUBOAWTH AETalbHBIC MOSCHEHHS K
PELICHUIO THUIIOBBIX YINPAKHEHUIH. DTUM pPAaCKpBIBAaeTCA CyTh METO/A, MOJXO/a, IpPEeAIaracTcs
JITOPUTM HJTM 3BPUCTUYECKAsl CXeMa PELICHHS yIPaKHEHHH OTpeIeIEHHOTO TUTIA.

OO0umas xapakTepucTHKa Kypca ajaredpsl B 7-9 ki1accax

Conepxxkanne Kypca ainreOppl B 7-9 Kimaccax TMpeACTaBICHO B BHUJAE CIIEIYIOIINX
COJICpXKATEIBHBIX PA3JICNIOB: «AJredpar», «UnuciaoBbie MHOKECTBA», «DYHKINW», «DJIeMEHTbI
NPUKJIATHON MaTeMATHKN», AJredpa B HCTOPUYECKOM Pa3BUTHI».

Conepxxkanne pazzaena «AJredopa» QopMupyeT 3HAHUS O MATEMAaTHYECKOM  SI3BIKE,
HGO6XOI[I/IMI)IC A4 pCIICHUA MAaTCMATUYCCKUX 3a4a4d, 3aaa4 U3 CMCKHBIX NUCHUILINH, 4 TaKKC
MpakTUYeCKnX 3anad. M3yuenume wmartepuana crnocoOCTBYeT (GOPMHUPOBAHUIO Y YUaILIUXCS
MaTeMaTHYeCKOTO ammapara penieHus 3aaad C MOMOIIbI0 ypaBHEHHM, CHCTEM YpaBHEHUU W
HEPaBEHCTB.

Marepuan 1aHHOTO pasjieia MPeICTaBlIeH B acIeKTe, CIIOCOOCTBYOMEM (OPMHPOBAHHIO
Y ydJalmiuxcsa YMCHHS IIOJIb30BATHCA aJlTOPUTMAMH, CYIICCTBCHHAA POJIb IIPHU 3TOM OTBOJUTCA
Pa3BUTHUIO AJITOPUTMHYCCKOTO MBIINJICHHUSA — BaXXHOU COCTaBHHIOI]_[eﬁ HHTCIIJICKTYaJIbHOTO
pPa3BUTHS YEJIOBEKA.

Conepxxanne pasnena «YucjoBble MHOXKECTBA» HAIEIEHO  HAa MaTEMaTHYECKOE
Pa3BUTHUC YyHAIUXCH, q)OpMHpOBaHHe Y HUX YMEHHA TOYHO, CXKATO W ACHO H3JIaraTb MBICIHA B
YCTHOW M MUCbMEHHOM peun. MaTtepuan paszzena pa3BUBAET MOHATHE O YUCIE, KOTOPOE CBA3AHO
C U3y4EHHUEM JICHCTBUTEIbHBIX YHCEI.

Henb conmepxkanus pazfena «OyHKIOUW» - TOJy4eHHE NIKOJbHUKAMH KOHKPETHBIX
3HaHUN O (YHKIIMU KaK BOKHEHIIEH MaTEMaTHYECKOW MOJICNHU IS OTIMCAHUS W HUCCIEAOBAHUS
Pa3HOOOpPA3HBIX MPOIECCOB W SIBJICHUM OKpyxkatomiero mupa. COOTBETCTBYIONIUN MaTepHal
CIOCOOCTBYET Pa3BUTHUIO BOOOPAKEHUSI W TBOPYECKUX CIHOCOOHOCTEH ydYalIMXCs, YMEHHIO
HCII0JIb30BATh PA3IMYHbBIC S3bIKU MATEMATHKH (CJIOBECHBIIM, CHMBOJIMYECKUHN, TpadUUeCKHii).

Copepxanune pazgena «IjaeMeHThl NPHUKJIAIHOH MaTeMATHKH»  PacKpbIBAIOT
MIPUKIIATHOE U MPAKTUYECKOE 3HAUCHUS MaTeMaTUKU B COBPEMEHHOM Mupe. Marepuall JaHHOTO
paznena crnocobcTByeT (GOPMHUPOBAHUIO YMEHHUS MPEICTABISTh U aHAIM3UPOBATH PA3IUUYHYIO
nH(pOpMaLIKIO, TOHUMAHUIO BEPOSITHOCTHOTO XapaKTepa peabHbIX 3aBUCUMOCTEH.

Paznen «Auareépa B HMCTOpMYECKOM Pa3BUTHW» IpeaHa3HadyeH Uil (GOPMUPOBAHUS
MPEJICTAaBJICHU O MaTeMaTHKe KaK YacTh YeIOBEUECKOW KyNIbTyphl, A OOIIEro pa3BUTHUS
IIKOJIbHUKOB, CO3JaHUS KYJIBTYPHO - HCTOPUUYECKOM cpebl 00ydeHUsI.

MecTo Kypca ajnre0pbl B y4eOHOM ILIaHe

bazucHblii yaeOHBIH TUIaH Ha U3y4YeHHe anreOpsl B 7-9 Kiaccax OCHOBHOM IIKOJIBI OTBOJAUT
3 y4eOHBIX yaca B HEJENI0 B TEUYECHHE KaXKJIOro roja oOydeHHs M OJIMH YacTh M3 YacTH,
dbopMupyeMoil ydacTHUKaMH 00pa3oBaTenbHOTro Mpolecca. Mtoro 4 yaca B HEAENIO B TEUCHHE
Ka)K70ro rojia o0y4yenus, B roa 136 gacos, Bcero 408 vacos.



.JII/I'{HOCTHLIC, METANPEAMETHLIC H IIPEAMETHBIC PE3YJIbTATbI
0CBOCHHUHA COACPKAHUA KypCa MaTEMaTUKH

W3yuenue anreOpbl M0 JaHHOM mporpaMMe CHoCOOCTBYET (POPMHUPOBAHHIO Y YUALUXCS
JIMYHOCTHBIX, MeTaNpeAMeTHBIX, NPeIMETHBIX Pe3yJbTaTOB 00yUCHHS, COOTBETCTBYIOIIUX
TpeboBanusm DenepaabHOr0 TOCYJaPCTBEHHOr0 00pa30BaTEILHOTO CTaHAApTa OCHOBHOIO
o0m1ero o0pa3oBaHuUs.

JInYHOCTHBIE pe3yJibTaThl.

1)

2)

3)

4)

5)

BOCIIUTAHUE POCCUMCKOW TPakJAAaHCKOM WIACHTUYHOCTHU: IATPUOTU3MA, YBAXKEHUS K
OteuecTBY, 0CO3HAHMS BKJIa/1a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAyKH;
OTBETCTBEHHOE OTHOILEHHE K YYCHHIO, TOTOBHOCTh U CIIOCOOHOCTH OOyYaromuxcs K
CaMOpPa3BUTHIO U CaMOOOpa30BaHMIO HAa OCHOBE MOTHUBALMM K OOY4EHHIO W
MIO3HAHUIO;

OCO3HAHHBII BBIOOp M TOCTPOEHHE JalbHEWIIeH WHIMBUIYAIbHOW TPAEKTOPHUU
oOpa3oBaHusl Ha 0a3e OPUEHTUPOBKM B MHpe mnpodeccuii u mpodeccuoHaTbHBIX
MPEANOYTEHH C Y4ETOM YCTOMYMBBIX IIO3HABATENIBHBIX WHTEPECOB, a4 TAaKXE Ha
OCHOBE (OPMUPOBAHUS YBRKHUTEIBHOTO OTHONICHUS K TPYyIy, pPa3BUTHE OIbITA
Y4acTHS B COUUAIBHO 3HAYMMOM TPYJIE;

yMEHHE KOHTPOJMPOBAaTh MpPOLECC M pe3ylbTaT y4yeOHOW U MaTeMaTH4ecKOM
NEeATENBHOCTH;

KPUTUYHOCTh MBIIIJICHUS,, UHUIMATUBA, HAXOIYMBOCTb, aKTUBHOCTh MPHU pEIICHUU
MaTeMaTHYECKHX 3a/1a4.

MertanpeaMeTHbie pe3y/ibTaThl:

1)

2)

3)

4)

5)

6)

7)

8)

9)

YMEHHE CaMOCTOSITENIbHO OMpEAeNsATh LEeTd CBOEro OOydeHus, CTaBUTb U
dbopmynupoBaTh a5 ceOsl HOBBIE 3ajaud B yué0e, pa3BHBaTh MOTHBBI U HHTEPECHI
CBOCH ITO3HABATEIIFHOM ACATCIBHOCTH;

YMEHHE COOTHOCUTBH CBOU JIEHCTBUS C TUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIIATh
KOHTPOJIb CBOEH NEATENbHOCTH B MPOLIECCE IOCTUXKEHUSl pe3ysibTaTa, ONpelessTh
crocoObl  JCUCTBUH B paMKax TMPENIOKEHHBIX YCIOBHH U TpeOOBaHWHU,
KOPPEKTUPOBATh CBOU JACUCTBUS B COOTBETCTBUHU C U3MEHSIOIICHCS CUTyallnel;
YMEHHE ONPENeNATh MOHATHSA, CO3/aBaTh OOOOIICHMsS, yCTaHABJIMBATh AHAJIOTHH,
KJIaCCU(UIMPOBATh, CAMOCTOSITEIbHO BHIOMpATh OCHOBAHUS W KPUTEPUU  JUIS
Kiaccuukanuu;

YMEHHME YyCTaHABIUBAaTh MPUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH JIOTMUYECKOE
paccyxJeHue, yMO3aKiioueHue (MHIYKTHUBHOE, IEIYKTUBHOE M 10 aHAJIOTUH) U
JIeNaTh BBIBOJIBI;

pa3BUTHE KOMIIETEHTHOCTM B 00JacTM  UCHOJB30BaHUS  HMH(OPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH.

MepBOHAYANIbHBIE TpPEJICTaBiICHUs] 00 HIesX M O MeToJaX MaTeMaTUKU Kak o0
YHHUBEPCATbHOM SI3bIKE HAYKU M TEXHHKE, O CPEICTBE MOJICIMPOBAHHS SBJICHUHA U
MIPOLIECCOB;

YMEHHE BHUJETh MaTeMaTHYECKYIO0 3a/ady B KOHTEKCTE MpPOOIEMHON CHUTyalluu B
JIPYTUX IUCHUIUTHHAX, B OKPYXKAIOIIEH KU3HH;

YMEHHE HaxOJUTh B PA3NUYHBIX HMCTOYHHKAX HWH(GOPMAINIO, HEOOXOTUMYIO IS
pelieHns MaTeMaTHYecKUX MpoOjeM, W TPeACTaBIATh €€ B MOHATHOU ¢opMe,
MPUHUMATh pEIIeHHE B YCIOBUAX HEMOJHOW WM U30BITOYHOM, TOYHON WU
BEPOSTHOCTHOW MH(OPMAIINK;

YMEHHE TOHUMAaTh M HCIOJIb30BaTh MAaTEMAaTHUYECKHUE CPEICTBA HATIIATHOCTH
(rpaduku, TaOMUIBI, CXeMBI W Jp.) I8 WUIIOCTPAIlMH, WHTEPIpETaIHH,
apryMeHTalluu.

10) YMCHHC BbIIBUTATH T'UIIOTE3bI IMMPU PCIICHUU 3adavdd IMOHUMATb HCO6X0£[I/IMOCTB nux

MIPOBEPKH;
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11) noHMMaHKUE CYIIHOCTH AITOPUTMHYCCKUX TMPEIINHUCAHUNA M YMEHHE JICHCTBOBATH B

COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM.
IIpeaMeTHble pe3yabTaThl:

1) oco3HaHHE 3HAUCHMSI MATEMATHKH JJIs TIOBCEHEBHOM )KU3HU YEIIOBEKA;

2) mpeiacTaBieHHE O MaTeMaTHYeCKOW Hayke Kak cdepe  MaTeMaTHUeCKOM
JeqaTenbHOCTH, 00 JTamax e€ pa3BUTHA, O €€ B3HAYUMOCTH JUIS pa3BUTHS
UBWIA3ALNY;

3) pas3BuTHE yMEHHiII pabOTaTh C y4eOHBIM MaTEMaTHYCCKMM TEKCTOM (aHaJIM3HPOBATH,
M3BJIEKAaTh HEOOXOAMMYIO0 WH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPA)KAaTh CBOU MBICITH
C TPUMEHEHHEM MAaTEeMaTHYeCKOW TEPMHUHOJIOTUH ¥ CHMBOJIMKH, TIPOBOJIHTH
KJaccu(UKaIum, JOrHIeCKue 000CHOBaHUSI.

4) BnaneHue 60a30BbIM NOHSATUHHBIM aNIIapaToM IO OCHOBHBIM pa3JiesiaM COJICPIKaAHMS,

5) Cucremarnveckue 3HaHHS 0 QYHKIMSIX U UX CBOHCTBAX;

6) mpakTHYECKM 3HAYMMBIC MAaTEMAaTHYECKHE YMEHHsSI M HaBBIKM, MX MPHUMEHEHUE K
PELICHNIO MATEMAaTHYECKIX U HEMAaTeMaTHYeCKUX 3a/]a4, IIpeoJiaratoiiee yMeHue:

® BBITIOJHATH BBIYMCIICHUS C JCHCTBUTEIHHBIMU UYHCIAMU;

e pelaTh YpaBHEHHUS, HEPABEHCTBA, CUCTEMbI YpPaBHEHUI U HEPABEHCTB;

® pelaTh TEKCTOBBIE 337a4u apU(PMETHUYECKUM CIOCOOOM U C TIOMOIIBIO COCTaBJICHUS U
penieHusl ypaBHEHU, CUCTEM YPABHEHN U HEPABEHCTB;

® CIIOJIb30BaTh aNre0pandyeckuil «sI3bIK» JJISl OMMCAHUS MPEIMETOB OKPYKAIOIIEro MUpa
Y CO3/IaHUS COOTBETCTBYIOIINX MaTEeMAaTUYECKUX MOJIEIIEH;

® IIPOBOJUTH TIPAKTHYECKHE pACUETHI: BBIYMCICHUS C TPOIEHTAMH, BBIUYUCICHUS C
YHUCIOBBIMH  IOCJIEJIOBATEIbHOCTSAMHU,  BBIUMCICHUS  CTATUCTHUECKUX  XapaKTePHUCTUK,
BBITIOJIHEHUE MPUOTMKEHHBIX BHIYUCIICHUI;

® BBLIMNOJHATH TOXK/AECTBEHHBIE TPEOOPa30BaHMs PAllMOHATIbHBIX BHIPAKEHUH;

® BLINOJIHATH ONEPALUU HaJl MHOYKECTBAMU;

e rccneaoBaTh QYHKIIMUA U CTPOUTH UX TpaduKy;

® YNUTaTh U UCHOJIH30BaTh UH(OPMALINIO, IPEICTABICHHYIO B BUJIE TaOJIUIIbI, THArPaMMBI
(cTonO4aTo UM KPyroBoit), rpaduuecKoM BHUJIE;

e pelaTh NpocTeiine KOMOMHATOPHBIE 33JaUH.

Conep:xanue Kypca ajredpsol 7-9 Kj1accos.

Anredpanyeckue BbIpasKeHUsI

BripaxkeHue ¢ nepeMeHHbIMU. 3HAUEHHE BBIPAKEHUsA C NEpeMEHHbIMH. JlomycTumblie
3HauUeHUE TNepeMeHHbIX. ToxaecTBo. ToXKIecTBEHHbIE MpeoOpa3oBaHus alredpandeckux
BbIpaKeHUH. J[oka3aTenbCTBO TOKIECTB.

Crenenb C HaTypalbHbIM MOKa3zareneM U €€ cBoMcTBa. OnHouwneHbl. OpHOUIEH
crangaptHoro Buga. CreneHb ogHoWwiIeHAa. MHoOrowieHbl. MHOTOWIEH CTaHJAapTHOTO BHJA.
Crenenb MHoOrousieHa. Clo)eHue, BBIYUTAHUE M YMHOXKEHHE MHOTOWIEHOB. {DOpMyIibl
COKpAIlIEHHOTO yMHOXEHHsI: KBaJpaT CyMMbl W KBaJIpaT pa3HOCTU JBYX BBIPaKEHUM,
MIPOU3BEICHUE PA3HOCTU U CYMMBI JBYX BbIpaK€HUH. Pazno)keHre MHOrO4JIEHOB HA MHOKUTEIH.
Brinecenne 0011ero MHOXKUTENS 3a CKOOKH. MeToa rpynnupoBKH. Pa3HOCTH KBaApaTOB JBYX
BoIpakeHuil. CyMMa U pa3HOCTh KyOOB ABYX BhIpakeHuil. KBaapatueiii TpéxuneH. Kopens
KBagpaTtHOro TpéxwieHa. CBOHCTBa KBaJpaTHOro TpéxwieHa. Pa3nokeHne KBagpaTHOIO
TpEXUIEHA HA MHOKHUTEIH.

Panmonaneueie BeipaxeHus. Llenbie Beipaxkenus. [[poOHbie BeIpakeHus. PamnuonanbHas
npoOb. OCHOBHOE CBOWMCTBO palMOHANbHOW ApoOu. CroKeHue, BbIUUTAHUE, YMHOXEHUE U
JeNieHue  pallMOHAIBHBIX JApoOell. Bo3BeneHwe  paloHanbHOW JApoOM B CTEICHb.
ToxnecTBeHHBIE TPe0Opa30BaHUsI PAIIMOHATBHBIX BhIpakeHUH. CTeneHb C IeNbIM MoKazaTesieM
U €€ CBOMCTBA.



KBanpatHele KopHH. Apu(pMETHYECKHI KBaIpaTHBII KOpPEHb M €ro CBOMCTBA.
ToxnecTBeHHbIE TpeoOpa30BaHuUs BBIPAKEHUN, COAEPKAIIUX KBAaJpaTHbIE KOPHHU.

YpaBHeHus1

VYpaBHeHue ¢ onHOW mnepeMeHHOW. KopeHb ypaBHeHMs. PaBHOCHIIBHBIE ypaBHEHWS.
CpoiicTBa ypaBHEHUH C OJHOW NEPEMEHHOM. YpaBHEHUE KaK MaTeMaTH4ecKasi MOJIEJIb pealbHOMN
CUTYyaLlNH.

JIuneininoe ypaBHenue. KsagpatHoe ypaBHeHue. Popmyna KOpHEH KBaJIpaTHOIO
ypaBHeHus. Teopema Buera. Panmonanbnble ypaBHeHuUs. Pemenne panuoHaIbHBIX YPaBHEHHM,
CBOJIIMXCA K JIMHEHMHBIM WM K KBAJApPAaTHBIM YpaBHEHUsM. PemieHue TEKCTOBBIX 3a7ad C
IIOMOIIIBIO PALIMOHAIBHBIX YPABHEHU.

VYpaBHeHHEe C JBYMs IepeMEHHbIMU. ['paduk ypaBHEHHS C JBYMS IE€PEMEHHBIMHU.
JluneiiHoe ypaBHEHHE C IBYMs IEPEMEHHBIMU U €T0 rpaduK.

Cucrembl ypaBHEHUH C IByMsl IepeMEHHBIMU. ['papuueckuii MEeTo1 peleHus: CUCTEMbI
YPAaBHEHUH C JBYMs NEPEMEHHBIMU. PernieHue cucrteM ypaBHEHUN METOJIOM IOJCTAHOBKH H
cioxenus. CucreMa JAByX YpaBHEHHH ¢ IByMs IEPEMEHHBIMU KaK MOJEJb PEaIbHOM CUTYallUH.

HepaBencrBa

UucnoBsle HepaBeHCTBA W HX CBoOHCTBA. CIIOKEHHE M YMHOXEHUE YHCIIOBBIX
HepaBeHCTB. OIeHMBaHME 3HA4YE€HMs BbIpakeHUsA. HepaBeHCTBO € OJHOM NEPEMEHHOMN.
PaBHOCWIIBHBIE HEpaBeHCTBA. UncoOBbIE TPOMEKYTKHU. JIMHEHHbBIE U KBAaJpaTHBIE HEPABEHCTBA C
OJIHOM nepeMeHHON. CrucTeMbl HEPABEHCTB C OJTHOM NIEPEMEHHOM.

YucaoBble MHOXKECTBA
MmuoxectBo u ero snemeHThl. CrocoObl 3amaHuss MHOKeCTB. PaBHbie MHOXecTBa. Ilycroe
MHOkecTBO. [logmMHOxkecTBO. Omepanuu HaJl MHOXKeCTBaMH. HMiutrocTpanus COOTHOIICHHIA
MEXAYy MHOKECTBAMHM C IMOMOIIBI AuarpamMm Oisepa. MHoXkecTBa HaTypalbHBIX, LEJIbIX,

m
panMoHaNbHBIX 4ucel. ParuoHanmpbHOE YMCIO Kak JApoObh BHA > e m € Z,neN, u kak

OeckoHevHas nmepuoandeckas apoOw. [IpencraBnenue 00 upparmoHAIBHOM YKciie. MHOXECTBO
NEHUCTBUTENBHBIX uucen. lIpencraBieHne IeHCTBUTENBHOTO 4YHCIAa B BHUAC OCECKOHEYHOU
HETIEPUOANYECKON JecITHYHON npoOu. CpaBHEHUE IEHCTBUTENBHBIX uuceld. CBsA3b MEXIY
mHOxecTBamu N, Z, Q,R.

@Oyukuun. YucsioBbie PyHKIMA

OyHKIMOHAIbHBIE 3aBUCUMOCTU Mex Ay BenuunHaMu. [lonstue pynkiun. OyHKIUs Kak
MaTemMaTH4eckas MOJeNb peajabHoro mpoiiecca. OOmacte ompeneneHus U o0JacTb 3HAUCHUS
¢byukiun. CrnocoOsl 3amanus pynkuuu. ['paduk Gynkuuu. [loctpoenue rpadukoB QyHKIUN
MOMOIIBI0 ITpeoOpazoBanuit ¢puryp. Hynu ynkiuu. [IpomexxyTku 3HaKOMOCTOSIHCTBA (DYHKIIHH.
[IpomexyTku Bo3pacTaHus v YObIBAaHUS ()YHKIIHH.

Jluneitnast ¢QyHKOMs, oOpaTHas MNPOMOPLUOHAIBLHOCTh, KBaApaTHuHas (QYHKIUSA,

dynkmms y=+/x, ux cBoicTBa U rpaduKH.

YucioBble M0CIEA0BATEIbHOCTH

[TonsTue YUCIIOBOU MOCJIEA0BATEIBHOCTH. Koneunsie u OEeCKOHEUYHbIe
nocnenoBarenbHocTd.  CrocoObl  3alaHusi  TMOCHeAoBaTelNbHOCTH. Apudmerudeckas W
reoMerpuueckas rmporpeccud. CBoHCTBa uJIeHOB apU(PMETHYECKOH U TeOMEeTPHYECKOU
nporpeccuif. @opmynbl o0mIero uiaeHa apuPMETUYECKOM U TeOMETPHYECKOW MPOTPECCHIA.
@opmysbl CyMMBI N- TIEPBBIX YWICHOB apu(PMETUUECKON U TeoMeTprueckoi mporpeccuit. Cymma
OECKOHEYHOM TeOMETpHYecKod mporpeccud, y Kortopoi |q| < 1. Tlpencrasienue
MEePUOTUIECKON AECATUYHOM ApOoOH B BHJIE OOBIKHOBEHHOM APOOH.



DJIeMeHTHI IPUKJIATHONH MaTeMATHKH

Maremarnueckoe moxenupoBanue. IIpoueHtHele pacu€rsl. Popmyna  CIOXKHBIX
nporeHToB. [IpubmwkéHHble BhIYUCICHUA. AOCONIOTHAST M OTHOCUTEIbHAS IOTPELIHOCTH.
OcHoBHbIE MpaBWiIa KOMOMHATOpPUKH. YacToTa M BEPOSTHOCTb CIIY4alHOIO COOBITHS.
Knaccudeckoe onpenenenue BepostHoctu. HavanpHble cBenenus o craructuke. [Ipencrasienue
JaHHBIX B BHUJAE TaOJUI, KPYTOBBIX M CTOJOUYAThIX auarpamm, rpadukoB. CTaTHCTHYECKHE
XapaKTEPUCTUKU COBOKYITHOCTHU JAHHBIX: CPEIHEE 3HAUECHUE, MOJIa, pa3Max, MeuaHa BbIOOPKH.

Auaredpa B MCTOPHYECKOM Pa3BUTHH

3apoxaeHue anreOpbl, KHATa O BOCCTAHOBJIIGHHMH M MPOTHBONOCTaBIEHMH Myxammena
anb — Xopesmu. Mcropusi popmupoBanusi Maremarudeckoro ssbika. Kak 3apomunace uaes
KoopauHaT. OTKpBITHE UPPALMOHATBHOCTU. 3 HCTOpUU BOZHUKHOBEHUS (OPMYI JUIsSl PELLICHU s
ypaBHeHuU# 3-i1 u 4-ii creneneil. Micropust passutus nousatus Gynkiuu. Kak 3apoauiace Teopus
BeposiTHOcTel. Yncna dubonayuu. 3anaua JI. TIuzanckoro (PruboHau4yM) 0 KpOJIUKAX.

J.®. Maruunkuid. ILJI. YeObmues. H.M. Jlo6aueBckuii. B.S. bynskockuii. A.H.
Kommoropos. @. Buer. I1. ®epma. P. [lekapt. H. Tapranes. JI. Kapnano. H. A6ens. b. [Tackainsb.
JI. IIuzanckui. K. 'aycc.
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Conep:xanue yueOHOro
MaTepuajia

Kou-
BO
YacoB

XapaKTepuCTHKA OCHOBHBIX BH/IOB IeSITeJIbHOCTH YUYCHHKA
(Ha ypoBHe y4eOHBIX NelicTBHIT)

I'naea 1
JluneiiHoe
YPaBHEHHUE C OAHOM
nepeMeHHOn

18

Pacnoznasames 4uCnOBBIE BBIPAXKEHMS W BBIPAKECHHS C IEPEMEHHBIMH, JIMHEHHBIE ypaBHEHM:. [IpHBOAWTH NpuMepsl
BBIPAKEHUI C MEPEMEHHBIMU, JIMHEHHBIX ypaBHEHHI. COCTaBIATh BBIPQKEHHUE C IEPEMEHHBIMHU 10 YCIOBHUIO 3aJauu.
BoinonHATe npeoOpa3oBaHus BhIpaKEHUI: IPUBOAUTH MOJOOHBIE claraeMble, pacKpbelBaTh ckoOkU. Haxoauth 3HaueHue
BBIPAKEHUS C MEPEMEHHBIMU TP 33JaHHBIX 3HaYeHUSIX nepeMeHHbIX. Kiaccupuuuposars anredpandeckue BbIPayKEHUS.
OnuceiBath LieJble BeIpaxeHUs. Popmynuposams ONpeAeIeHUE JIMHEHHOro ypaBHeHus. Pemars auMHeliHOe ypaBHEHHE B
obmem Buje. MHTepnpeTupoBaTh ypaBHEHHE KaK MaTeMaTHMUYECKyI0 MOJENb pealbHOW curyanuu. ONUCBHIBATH CXEMY
peuieHust TEKCTOBOW 3a/1auu, IPUMEHATh €€ I PEIICHUS 3a1a4

I'naea 2
[esble BbIpasKeHUs

61

Dopmynuposamo:

onpedeneHusi. TOXJIECTBEHHO PAaBHBIX BBIPAKEHUH, TOXKJIECTBA, CTENEHUW C HATypajbHBIM IOKa3aTelleM, OJHOYIIEHA,
CTaH/IaPTHOTO BHJIa OJTHOUWIEHA, KO3 PUIIMEHTa OTHOUJIEHA, CTENIEH! OJTHOWIEHa, MHOTO4YIEHA, CTETIEHH MHOTOYJICHA,
ceoticmea: CTENIEHH C HaTypaJlbHbIM TOKa3aTelleM, 3HaKa CTeIeHH;

npasuna: N0KazaTreiabCTBa TOXKIECTB, YMHOKEHUS OJJHOWIEHA HA MHOTOWIEH, YMHOKEHHS MHOTOUJICHOB.

/Jloka3vleamsb CBOWMCTBA CTENEHU C HATypaJbHBIM MOKa3aTeleM. 3aluChiBaTh M JOKa3bIBaTh (POPMYJIbL: MPOU3BEICHUS
CYMMBI U Pa3HOCTH JIBYX BBIPQKEHUU, Pa3HOCTH KBAJpPaTOB JABYX BbIpaXXEHHI, KBaJpaTa CyMMbI U KBajpaTa pazHOCTH
JBYX BbIpaXE€HUI, CyMMbI KyOOB U Pa3HOCTH KyOOB JIBYX BBIPa)KEHUH.

Buviuucnams 3HaueHHE BBIpAXKEHHH ¢ mepeMeHHbIMH. [IprMeHsTh CBOICTBa cTeneHu IUisl npeoOpa3oBaHMs BbIPAKEHUH.
BbInoyHAT YMHOKEHHE OJHOWICHOB U BO3BE/ICHUE OJHOYIIEHA B cTeneHb. [IpuBOANTH OJHOWIEH K CTAaHIAPTHOMY BULY.
3anuchiBaTh MHOTOWIEH B CTAaHAAPTHOM BHJE, OMNPEIENATh CTerneHb MHorouseHa. [IpeoOpa3oBbiBaTh MpOHU3BEICHHE
OJIHOYJICHA U MHOTOYJIEHA; CYMMBbI, Pa3HOCTH, IPOU3BEICHUS IBYX MHOTOWICHOB B MHOTOYJICH. BBIMOIHATE pa3noxkeHue
MHOTOYJIEHA HAa MHOXUTENIM CIIOCOOOM BBIHECEHHUS OOIEro MHOXHTENS 3a CKOOKH, CIIOCOOOM TPYNIHPOBKH, IO
dbopMmynaM COKpalEHHOTO YMHOXKEHHSI M C TPUMEHEHHEM HECKOJIbKHX crnocoOoB. lcmonb3oBarh yKa3aHHBIE
npeoOpa3oBaHUs B MIPOLIECCE PEIICHUS YPAaBHEHUH, JOKa3aTeIbCTBA YTBEPKIACHUI, PEIICHNs TEKCTOBBIX 3a/1a4

I'nasa 3
DyHKUUH

14

Ilpusooums TIpUMEpPHl 3aBHCUMOCTEH MEXAy BeNHMYMHAMHU. Pasznuyarte cpeam 3aBUCHMOCTEH (PYHKIMOHAIbHBIC
3aBUCHMOCTH.

Onucvligams nonsamus. 3aBUCUMONW M HE3aBUCHMOM NMEpPEMEHHBIX, (DYHKLUHU, apryMeHTa (YHKLUUHU; CIOCOOBI 3aJaHMs
¢bynkuuu. PopMynupoBaTh ONpeAeieHus: 00JacTh onpeneneHus (QYHKIUHM, OONacTH 3HAuYeHUH (QyHKIUHM, Tpaduxa
¢byHKUIMY, TUHEHHOH QyHKIMH, TpAMON TPOTOPLUOHATBHOCTH.

Buiyucniame 3HaueHne (yHKIMM 1O 3aJaHHOMY 3HaueHHIO aprymeHTa. COCTaBIATh TaONUIBl 3HaueHUH (QyHKIMH.

8




Conep:xanue yueOHOro

Kou-

XapaKTepMCTmca OCHOBHBIX BU/IOB 1€ATCJIbHOCTH YYCHHUKA

N MaTepuaJja Bo (Ha ypoBHe y4eOHBIX NeiicTBHIT)
qacoB
Ctpouts rpaduk (yHkuuu, 3aganHoi TabmmuHo. [lo rpaduky QyHKIUM, SBISIOMEHCS MOJEIBIO PeaJbHOro IMpolecca,
OTIPENIENATh XapaKTEPUCTHKH ATOTO mporecca. CTpouTh rpaguk JTMHEHHOW (YHKIMM M TPSMOW MPOMOPIUOHAIBHOCTH.
OnuceiBaTh CBOMCTBA 3TUX PYHKUUN
IIpusooumsv npumepwvi: ypaBHEHUS C IABYMs NEPEMEHHBIMU; JIMHEMHOIO ypaBHEHHUS C ABYMS NEPEMEHHBIMHU; CUCTEMBI
JBYX JIMHEWHBIX YpPaBHEHHUW C IBYMsI IEPEMEHHBIMM; pPEAbHBIX IPOLIECCOB, s KOTOPBIX YPAaBHEHHE C JBYMs
MIEpEMEHHBIMHU WJIM CUCTEMA YPABHEHUH C IBYMs IEPEMEHHBIMHU SIBIISIOTCS MAaTEMaTUYECKUMH MOJIEIISIMU.
Onpenensrs, ABISETCS JIM Tapa YUCe PEelIeHHEM JaHHOTO YPaBHEHUS C ABYMs IIE€PEMEHHbBIMHU.
Dopmynuposamo.:
onpedenieHus. PEUIEHUS YpaBHEHHs C JABYMS MEPEMEHHBIMM; YTO 3HAUUT PELIUTh YpaBHEHHE C JIBYMS NEPEMEHHBIMU;
TI'nasa 4 rpaduka ypaBHEHHsI C JBYMs IE€PEMEHHBIMU; JIMHEHHOTO YpaBHEHHS C ABYMs IE€PEMEHHBIMHU; PEHICHHUS] CHCTEMBbI
4 Cucremsl J}'HHeﬁHbIX o5 ypa]fHeHPII)'I C ABYMA II€PEMEHHBIMH;
YPaBHeHMii ¢ AByMsI ceoticmea ypaBHEHUH C IByMsI IEpEMEHHBIMU.
nepeMeHHbIMHU Onucviéams. CBOWCTBa rpapuka JUHEHMHOrO ypaBHEHHS B 3aBHCHMOCTH OT 3Haue€HUN KOA(h(UIMEHTOB, rpaduuecKuii
METOJI PEIIECHUS CUCTEMBI IBYX YPAaBHEHUN C ABYMs IIEPEMEHHBIMH, METOJ ITOICTAHOBKU U METOJ, CJIOKEHUS ISl PELICHUS
CHUCTEMBI JBYX JIMHEHHBIX YPABHECHUN C JBYMs IEPEMCHHBIMH.
Cmpoumbs TpaduK TMHEHHOTO YPAaBHEHUS C IBYMS MIEPEMEHHBIMH. Pelath CUCTEMBI IBYX JIMHEHHBIX YPaBHEHUN C JBYMsI
IIEPEMECHHBIMHU.
Pewamy TekcToBbIE 3a7aud, B KOTOPBIX CHCTEMa [BYX JIMHEWHBIX YPAaBHEHHH C JByMsl IICPEMEHHBIMH SIBIIACTCS
MaTEMaTHYECKON MOJIENIBIO PEaIbHOTO IIPOLECCa, U MHTEPIIPETUPOBATH PE3YIbTAT PELICHUS CHCTEMBI
IloBTOpEeHUe U YMeTh IPUMEHSATH NOJyYEHHbIC 3HAHNS HA NIPAKTHKE.
5 CHCTEMATH3ALNA 18
yueOHOro MmarepuaJjia
UToro 136




TemaTn4eckoe IJIAHUPOBAHUE 110 anreﬁpe 8 kiacce ¢ onpeaeJaJeHueM OCHOBHBIX BU/I0B yqeﬁﬂoﬁ ACATECJIBHOCTH YUallUuXCH

N Conep:xanue y4eOHOro Kou-Bo XapaKTepuCTHKA OCHOBHBIX BH/IOB /IeSITEJLHOCTH YUYCHHKA
) MaTepHaJja 4acoB (Ha ypoBHe y4eOHBIX NelicTBHIT)
IoBTopenue Kypca 3namwb MaTepual, U3y4deHHbIN B Kypce aJireOpbl 3a 7 Kiiacc
8 Ilpumensamo 3HaHUS HA TIPAKTHUKE.
aare0psl 7 Ki1acca
Ymems nornyecku MbICIUTh, OTCTAUBAaTh CBOIO TOUKY 3PEHUS U BBICIYIIMBATh MHEHHUE JIPYTUX, padoTaTh B KOMaH/IE.
Pacnosznasams nienvie parmoHaIbHBIE BEIPAKEHUS, TPOOHBIE pallMOHATBHBIC BBIPAKEHUS, TPUBOIUTH IPUMEPHI TAKUX
BBIpAXKEHUI.
Dopmynuposamo:
onpeoesienus; PAIMOHAILHOTO BRIPAXKEHUS, TOMTYCTUMBIX 3HAUYEHUN TTEPEMEHHOM, TOXKISCTBEHHO PABHBIX BBIPAKECHUH,
TOX/IECTBA, PABHOCUJILHBIX YPaBHEHHUH, PAIIMOHAILHOTO YPABHEHUS, CTETIEHHU C HYJIEBBIM MOKA3aTelieM, CTEIEHH C TEJTBIM
OTPHIIATEILHBIM TTOKa3aTeJIeM, CTAHJaPTHOTO BHJIa YKCia, 0OpPaTHON MPOTMOPITHOHAIBHOCTH;
ceoticmea: OCHOBHOE CBOMCTBO pallMOHaIbHON ApoOH, CBOMCTBA CTEMEHHU C LENbIM MTOKa3aTeseM, ypaBHEHUH, (QyHKIINH
I'nasa 1 N
Y =—; npasuna: CIOXEHUs, BEIYUTAHUS, YMHOKEHUS, JAeTIEHUs TpoOeii, BO3BEICHHs IPOOU B CTETICHB;
1 PannonanbHble o1 X
BBIpaKeHUs ycnosue paBCHCTBA I[pO6I/I HYJIO.
Jloxaswieamb CBOWCTBA CTETICHM C LIEIBIM TOKa3zarenaeM. Onucvieams TpaQUUecKuil METOT PEIICHHS YPaBHEHUN C OJTHOM
niepeMeHHOu. [Ipumensms OCHOBHOE CBOMCTBO PallMOHATBLHOM APOOH ISl COKPAIICHHS U TIpeoOpa3oBaHus Ipooeii.
[IpuBoauTe Apodu Kk HOBOMY (00IIEeMY) 3HaMeHaTeno. HaxoauTe cymMmMy, pa3HOCTb, IPOU3BEACHNE U YACTHOE JPOOEH.
BoInonHATE TOXKeCTBEHHbIE MpeoOpa3oBaHus pallMOHANLHBIX BhIpAXKECHUN. Pewams ypaBHEHHs C IEPEMEHHON B
3HaMeHarese Ipoou. /lpumensams CBONCTBA CTEIIEHU C LIEJIBIM MOKAa3aTeIeM Uil IpeoOpa3oBaHUsl BHIPAKESHUH.
3anucvieams yucna B CTaHAAPTHOM BUJE. Boinonnams NOCTpoeHUE U YTeHue rpaduka QyHKIuu Yy = %
Onucwviéams. TIOHSATHE MHOKECTBA, HIIEMEHTA MHOXKECTBA, CIIOCOOBI 3a/JaHUSI MHOYKECTB; MHOYKECTBO HATYpaJbHBIX YHCET,
r 3 MHOECTBO ILI€JIBIX YMCEJI, MHOYKECTBO PAlIMOHAJIBHBIX YMCEN, MHOKECTBO JEHCTBUTEIBHBIX YUCEN U CBSI3U MEKY STUMHU
raed YHCIIOBBIMH MHO>KECTBAMU; CBSA3b MEXKTy OECKOHEUHBIMH JECATHUYHBIMU APOOSIMU U PALIMOHAIBHBIMH, UPPALIMOHATEHBIMH
2 KBaIU[paTHHe KOpHH. 30 yucnamu. Pacnosnasams paioHalIbHBIE U UPpallMOHaIbHbIE yncia. [[puBoauTe mpuMepsbl palioOHAbHBIX YUCET U
I[eHCT::cT;;BHMe UPPAIMOHATIFHBIX YUCEIN. 3anucvliéams ¢ TOMOIIBIO POPMYT CBOMCTBA ACHCTBHM ¢ ACHCTBUTEIHLHBIMU YHCTIAMHU.

Dopmynuposams:
onpeodenenus. KBaJPaTHOTO KOPHS W3 4YUCIA, apU(PMETHYECKOTO KBAJIPaTHOIO KOPHS W3 YHUCIA, PaBHBIX MHOXKECTB,

10




Conep:xanue y4e0HOro
MaTepuaJja

Koa-Bo
JacoB

XapaKTepuCTHKA OCHOBHBIX BH/IOB /IeSITeJILHOCTH YUYCHHKA
(Ha ypoBHe y4eOHBIX NeiicTBHIT)

MOJMHOKECTBA, MEPECECUCHUSI MHOYKECTB, 00BEAMHEHHS] MHOXKECTB;
ceoticmea: GyHKIMN Y = X, apu)METHUECKOT0 KBaAPaTHOTO KOPHS, GyHKIHH Y = /X .

Jloka3bIBaTh CBOMCTBA apH(METHUECKOTO KBAPATHOTO KOpHS. Cmpoums rpadukn QyHKIMH Y = X2 n Y = \/; . IIpumensamuo

NOHATHE apU(METHYECKOTO KBAJPATHOTO KOPHSA JUIS BBIYMCICHHS 3HAUEHWH BBIPAXKCHHUU. Ynpowamsv BBIPAKEHHUS,
coziepkalue apudmMerndyeckre KBajpaTHele KOpHHU. Pemate ypaBHeHUs. CpaBHUBATh 3HAYEHMs BhIpa)KEHUN. BHIMOIHATD
npeoOpa3oBaHKe BBIPAXKEHUM ¢ MPUMEHEHUEM BBIHECEHUS MHOXUTENS W3-TI0J 3HaKa KOpHS, BHECEHHS MHOXKHUTENS IO
3HaK KOpHS. BBIMONHATE OCBOOOXAEHHE OT MPPALMOHAJIBLHOCTU B 3HaMeHareje IpoOH, aHAIW3 COOTHOLIEHUN MEXIY
YUCJIOBBIMM MHOKECTBAMH M UX DJIEMEHTAMH

I'nasa 3
KBagparubie
YPaBHeHHUA

36

Pacnosznasames u mpuBOIUTH MPUMEPHI KBAIPATHBIX YPAaBHEHUN Pa3IMYHBIX BUIAOB (IIOJHBIX, HETIOJHBIX, TPUBEACHHBIX),
KBaJPAaTHBIX TPEXWIEHOB. Onucviéams B 00IIEM BHJIC PEIICHUE HETOJHBIX KBAAPATHBIX YPaBHEHUH.

Dopmynuposamo:

onpedenieHusi. YpaBHEHUS TIEPBOM CTEMEHH, KBAJAPATHOIO YpaBHEHMs; KBAJpPaTHOrO TpEXUeHa, AUCKPUMHMHAHTA
KBaJIpaTHOTO YpPaBHEHUS M KBAJAPATHOTO TpEXWIEHA, KOPHS KBaJAPaTHOrO TpEXuieHa; OWKBAJApaTHOTO YpaBHEHMS,
ceoticmeéa KBaJpaTHOTO TpéxuiieHa; meopemy Buera m obpaTHyio eil TeopeMy. 3anucvigams M AO0Ka3bIBaTh (HOPMYITy
KOpHEH KBaJapaTHOTo ypaBHeHus. McciaenoBaTh KOIMYECTBO KOPHEN KBAJApPAaTHOIO YPaBHEHMS B 3aBUCHMOCTH OT 3HaKa €ro
TUCKPUMHHAHTA. /{okazvieamb meopemvl. Buerta (mpsmyro M o0paTHYI0), O Pa3lOKEHUU KBaJPAaTHOTO TPEXUWIEHa Ha
MHO’KHUTEJIH, O CBOWCTBE KBAJIPAaTHOTO TPEXUJEHA C OTPULATEIbHBIM JTUCKPUMHUHAHTOM. Onucvliéams Ha MPUMEpPax METO]
3aMEeHbI IEPEeMEHHOM I pelleHus: ypaBHeHU. Haxooums KOPHU KBAJAPATHBIX ypaBHEHUHN pa3MuHbIX BUJOB. [IpuMeHsTh
TeopeMy Buera u obpaTHyto eil TeopeMy. BBINOIHATH pasnokeHUe KBaJpaTHOro TpEXuieHa Ha MHOXKuTenu. Haxonuth
KOpPHU YpaBHEHMH, KOTOpPbIE CBOJATCS K KBaJpaTHbIM. COCTaBIIATh KBAJpaTHbIE YPABHEHUSA U ypaBHEHMS, CBOJSILIHECS K
KBaJIPaTHBIM, SBJISIFOIIMECS MaTEMaTHYECKUMU MOJICISIMHU PEaTbHBIX CUTYaIIHA.

IToBTOpEHUE U
cucTeMATH3alUs
y4e0HOro MaTepuaja

19

YMeThb MIPUMCHATH ITOJIYYCHHBIC 3HAHHNA HA ITPAKTUKE.

nuToro

136

11
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Koa-
Ne | Copep:xanmne yue0HOro BO XapakTepucTHKA OCHOBHBIX BU/IOB /1eATEJIbHOCTH YUEHUKA
MarepuaJjia 4acos (Ha ypoBHe y4eOHBIX AelicTBHIA)
IloBTOpPEHUE Kypca 3namwb MaTepual, u3y4deHHbIN B Kypce alireOpsl 3a 8 Kiiacc
airedpnl 8 kiacca 4 Ilpumensimy 3HaHUA HA IPAKTHUKE.
Ymemsb nornyecku MbICIUTH, OTCTAUBATh CBOIO TOUKY 3PEHUS U BBICITYIIMBATH MHEHHUE JIPYrUuX, pab0OTaTh B KOMaHIE.
I'naga 1 Pacnosznasams v IpUBOINTH IPUMEPHI YHCIIOBBIX HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMH, JTMHEHHBIX HEPABEHCTB C
HepaBencrBa OJHOM NIEPEMEHHOM, IBOMHBIX HEPABEHCTB.
Dopmynuposamo:
onpedenieHusi; CpaBHEHUS JIBYX YHCEJl, pEIIEeHUS HEpPaBEHCTBA C OJHON NEPEMEHHOM, paBHOCHUIIbLHBIX HEPAaBEHCTB,
1 26 peIeHusT CHCTEMBbI HEPABEHCTB C OJTHOM NIEPEMEHHOM, 00JIaCTH ONIPEICTICHUS BRIPAKCHHUS;
c6oticmaa YUCIIOBBIX HEPABEHCTB, CIOKEHUS U YMHOXKEHUS YUCIIOBBIX HEPABEHCTB. /[oKa3bl6amyb: CBOMCTBA YHCIOBBIX
HEPaBEHCTB, TEOPEMbl O CJOKEHUU U YMHOXKEHHHM YHUCIIOBBIX HEpPABEHCTB. Pewiams IUHEHHbIE HEPaBEHCTBA.
3anuchIBaTh pEIICHHUs HEPAaBEHCTB M HX CHUCTEM B BHUJE YHUCIOBBIX MPOMEXKYTKOB, OOBEAMHEHUS, IEepEeceueHust
YUCIIOBBIX MPOMEKYTKOB. PemiaTte cUCTEMYy HEpaBEHCTB C OJHOM mepeMeHHOW. OleHMBATh 3HAYEHUE BBIPAKECHUA.
N3o06paxaTs Ha KOOPAUHATHOM MPSIMON 3a/JaHHBIC HEPABEHCTBAMH YHCIIOBBIC MIPOMEKYTKH
I'naea 2 Onucviéams oHATHE QYHKIUU KaK MPaBUiia, YCTAHABJIUBAIOIIETO CBSI3b MEXK/Y DJIEMEHTAMU JIBYX MHOYKECTB.
KBagparuunas Dopmynuposams.
byHkums onpedenenus; Hyas (QYHKUUU; MPOMEKYTKOB 3HAKOMOCTOSHCTBA (QDYHKIMH; (HYHKIMH, Bo3pacTaomleil (yObiBaroIei)
Ha MHOXECTBE; KBaJPaTUYHON (DYHKIIMH; KBAJPAaTHOTO HEPAaBEHCTBA;
5 40 ceoticmea KBaIpaTUUHON QPYHKIIUU;

npasuia mocTpoeHus rpagukoB GyHKIHA ¢ TOMOIIbIO peoOpazoBanuil Buaa f(x) — f(x) + b;

Jx) = fix + @) f(x) — K(x).

Cmpoums Tpaduxu GyHKIMH ¢ TOMOLIbIO TpeoOpa3zoBaHuii Buaa f(x) — f(x) + b;

) = fix + @) f(x) — K(x).

Cmpoums Tpaduk kBagpatnyHoil pynkuuu. Ilo rpaguxy KkBagpaTHuHOM (PyHKIMN ONMUCHIBATH €€ CBOMCTBRA.
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Coaepixkanue yueOHOT 0
MaTepuaJja

Ko.J-
BO
9ac0B

XapaKTepuCTHKA OCHOBHBIX BU/JI0OB J1eATeIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX AelicTBHIi)

Onucvieams CXEMaTUYHOE PACIOJIOKEHUE 1Mapaboibl OTHOCUTEIBHO OCH a0CLMCC B 3aBUCMMOCTH OT 3HaKa CTapILEero
k03 dunmenTa U TUCKPUMHUHAHTA COOTBETCTBYIOLIETO KBAAPATHOTO TpEXwieHa. Pewiams KBaJpaTHbIE HEPAaBEHCTBA,
UCTIOJB3YS CXEMY pacIloIOKEHHUs mapaboIibl OTHOCUTENBHO ocu abcumcece. Onucvigams TpahuIecKuil METO PEHICHUS
CUCTEMBI JIByX YpaBHEHUH C JBYyMs MEPEMEHHBIMU, METOJ MOACTAHOBKA U METOJ CJIOXKEHHS Ui PELICHUsI CHCTEMBI
JBYX YpaBHEHUH C ABYMS MEPEMEHHBIMHU, OJTHO M3 KOTOPBIX HE SIBISETCSA JTUHEHHBIM. Pewiams TEKCTOBBIE 3ajjauu, B
KOTOpPBIX CHCTEMa JIByX YpPaBHEHUH C JBYMsI INEPEMEHHBIMHU SBISIETCS MaTeMaTUYeCKOM MOJIENbI0 pEeaJbHOIo
rpolecca, U UHTEPIPEeTUPOBATh PE3YJIbTAT PELICHUS! CUCTEMBbI

I'naea 3
DJieMeHTbI NPUKJIATHON
MaTeMaTHKH

22

Ilpusooumsv npumepvi: MaTeMaTHYECKUX MOJCIICH pEaTbHBIX CHUTYyalluid, TPUKIAAHBIX 3a/1ad; MTPUOTHKEHHBIX
BEJINYWH; WCIIOJh30BAHUS KOMOWHATOPHBIX TPaBWUJ CYMMBI W TIPOM3BENCHUS, CIy4alHBIX COOBITHH, BKJIIOYAs
JIOCTOBEPHBIE M HEBO3MOYKHBIE COOBITHS, OTIBITOB C PaBHOBEPOATHBIMH HCXOJIaMH; MPEACTABICHUS CTATUCTHYCCKUX
JTAHHBIX B BUJE TAONIUI, AUarpamM, rpaduKoB; UCIIOIb30BAHUS

BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIINX SIBIICHHIA.

Dopmynuposamo:

onpedeneHus; aOCOMIOTHON MOTPEIIHOCTH, OTHOCUTENBHON MOTPEIIHOCTH, JOCTOBEPHOTO COOBITHS, HEBO3MOXHOTO
COOBITHSI; KIIACCUYECKOE OTPE/IeNIEHNE BEPOSATHOCTH;

npaeuia: KOMOMHATOPHOE MPaBUIIO0 CYyMMBbI, KOMOMHATOPHOE MTPABHUIIO POU3BEICHHUSL.

Onucviéams dTanbl pelieHus NpUKIAAHOW 3anauu. [loacwams u 3anucviéamv (QOPMYITY CIOXKHBIX MPOLEHTOB.
[IpoBouTH MPOLIEHTHBIE PACUETHI C MCIIOIH30BAHUEM CIIOKHBIX MPOLEHTOB. Haxooums TOYHOCTH MPHUOIMKEHUS 110
Tabnuie NpuOIMKEHHBIX 3HAYCHUI BennuuHbl. Mcnons30BaTh pa3indHbie (GOPMBI 3aMUcy MPUOIMKEHHOTO 3HAYCHUS
BennuuHbl. OneHuBaTh MNPUOMMKEHHOE 3HAYEHUE BENUYHMHBI. [[p0600umb ONBITHI CO CIyYaHBIMHU HCXOJAMHU.
[TosicHsTh 1 3anuchIBaTh (GOPMYNTy HAXOXKAEHUS YaCTOTHI CilydaifHOTro coObITHs. ONUCHIBAaTh CTATUCTUYECKYIO OIICHKY
BEPOSITHOCTH CIy4alfHOro coObITHS. HaXoIuTh BEpOATHOCTH CIIy4allHOTO COOBITHS, OMBITAX C PABHOBEPOSITHHIMU
ucxogamu. Onucviéams 3STambl CTATUCTHUECKOTO uccienoBaHus. OdopMisaTe uHGOpMaIMi0O B BHUIE TaOMUI[ U
nuarpamm. M3Brnekath mHpopManuio u3 Tabnui ¥ auarpamMM. HaXoauTe W TPHUBOIUTH MPUMEPHI HCIOJIb30BAHUS
CTaTHUCTUYECKUX XapaKTePUCTUK COBOKYIMTHOCTH JAHHBIX: CpEHEE 3HAUCHUE, MOJIa, pa3Max, MeiMaHa BEIOOPKHU
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Ko.J-

Ne | Copepxanue yueOHOT0 BO XapakTepucTHKA OCHOBHBIX BU/IOB /1eATeJIbHOCTH YUCHUKA
MaTepuaJa 4acoB (Ha ypoBHE y4eOHBbIX AeiCTBHIA)
Ilpusooumsv npumepsvi: TOCICIOBATEIHLHOCTEH; YUCIOBBIX IMOCIIECIOBATEILHOCTEH, B YACTHOCTH apu(PMETHYECKON U
FEOMETPUUECKOM TIPOTPECCUii; HMCIOJIb30BAHUSL TOCIEAOBATEIIBHOCTEH B pEAIbHOM JKHM3HHU; 3a/1a4, B KOTOPBIX
paccMaTpuBaIOTCS CyMMbI ¢ OECKOHEYHBIM YMCIIOM CJIaraeMbIX.
Onucvleams. TIOHATHS TIOCIIEIOBATEIHFHOCTH, YI€HA MOCIEI0BATEIFHOCTH;, CIIOCOOBI 3a/laHus TIOCTIEA0BATEIIBHOCTH.
Buviuuciame qnensl mocnea0BaTeIbHOCTH, 3aJaHHON (hOPMYIION N-TO YieHa WA PEKYPPEHTHO.
I'naea 4 Dopmynuposamo.:

4 YucsioBble 23 onpeodenenus: apupMeTUIECKON TPOTPECCUH, T€OMETPUIECKOM MPOTPECCUH;

NMocJ1e10BaTeJIbHOCTH C6801iCMea YICHOB TEOMETPUIECKON M apuPpMETHIECKOM porpeccuil. 3adasamsb apu(PMETHIECKYIO M TEOMETPUIECKYIO
MPOTPECCUN PEKYPPEHTHO. Janucvieamsv u nosicHams (POpMyasl o0IIero uieHa apuhMeTUIEeCKOM U TEOMETPUIECKOM
nporpeccuit. 3anucvieams u 00Ka3vl8amv. GOPMYIIBI CyMMBI N TIEPBBIX WICHOB apu(OMETHUECKON U TEOMETPUUECKON
nporpeccuii; (GopMmynbl, BBIpaXaloOIIMe CBOWCTBA YJIEHOB apU(PMETHUYECKOH W T'eOMETPUUYECKON MpOTrpeccHil.
Buiuuciams cymmy O€CKOHEYHOM T€OMETPUUYECKOU Tporpeccuu, y kotopoi | ( | < 1. IIpeacraBisaTs OeckOHEUYHBIS
MepUOANIECKUE APOOH B BUJIE OOBIKHOBEHHBIX.

IloBTOpEeHuUe u YMeTh NpUMEHSTh NOJYyYEHHBIE 3HAHNS Ha MPAKTHKE.
5 CHCTEeMATH3ALNA 21
yueOHOro MmarepuaJjia
6 UTOIro | 136
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IInanupyemMsble pe3yJbTaThl H3y4eHHs aaredpol B 7-9 kiiaccax

Auaredpanyeckue BbIpaKeHHs
BeinyckHHK HayduTes:

* OIIEpUPOBATh MOHATHAMHU «TOXKIECTBO», «TOKIECTBEHHOE MPEOOpa30BaHME», PEIIaTh
3aJauu, coepikamue OyKBeHHbIE TaHHbBIE; paboTaTh ¢ popMyaamu;

* BRITIOJIHATH  TIPe0Opa3OBaHUsl  BBIPAKEHH, COJCPKAINIUX CTEIEHH C  LEJIBIMH
MOKa3aTeNsIMU U KBaJJpaTHbIE KOPHH;

* BBITIOJIHSATH TOXJIECTBEHHbIE MPEOOpa30BaHMsl PALlMOHAIBHBIX BBIPAKEHUI Ha OCHOBE
MPaBUJI ICHCTBUI HAaJl MHOTOWICHAMH H alreOpandecKiuMH JpoOsIMu;

* BBITIOJIHSTH PA3JIOKEHHE MHOTOWICHOB HA MHOKUTEIIH.

Buinycknux nonyuum 803mMoxicHOCMb HAYYUMBCAL:

* 8LINONHAMb MHO20ULA208blE NPeodpPa306aHUsL PAYUOHANLHBIX GbIPANCEHUN, NPUMEHSI]
WUPOKULL HAOOP Cnocob08 U NPUEMO8,

* NPUMEHAMb MONCOECMEEeHHble NPeodpPaA308aHus Ol peuleHus 3a0a4 U3 pasiuyHblx
paszoenos Kypca.

YpaBHeHus1

BBITTyCKHHUK HAyIUTCS:

* pelaTh OCHOBHBIE BHUbl PAlMOHAIBHBIX YPaBHEHUW C OJTHOM MEPEMEHHOUM, CUCTEMBI
JBYX YpaBHEHUH C IBYMS TIEpEMEHHBIMH;

* MOHUMAaTh YpaBHEHHE KaK BAKHEHIIYI0O MATEeMaTHYECKYI0 MOJENb IS OMHCAHUS |
M3yUYeHHs] Pa3HOOOPA3HBIX PEaJbHBIX CHUTYAIMi, pelIaTh TEKCTOBBIC 3a/a4d ajreOpandecKuM
METOJIOM;

* IpUMEHATh  Tpaduyeckue  MpeACTaBlIeHUs U1  HUCCIEOBAaHUS  ypaBHEHHIA,
WCCIIEIOBAHUS U PEIICHUs CUCTEM YPaBHEHUM C ABYMS IEPEMEHHBIMHU.

Buvinyckuuk nonyuum 603mMo#CHOCMY.

* 081a0emb CneyualbHblMU NPpUEMAMU peuleHus YPAGHeHUll U CUcmem YpasHeHul,
VBEPEHHO NpUMEHAMb annapam YpaeHeHuul Ol peuleHus PpasHooOpa3HblX 3aday U3
MAMeMamuKu, CMeNCHbIX NPeoMemos, NPAKMUKIU,

* npuUMeHAmb 2paguueckue npeocmasienus Onsl UCCIe008aHUs YPABHEHUl, CUcmem
VPasHeHUll, cooepicauux OyKeeHHvle KOIPOUYUeHMbI.

HepaBencrBa

BoinmyckHUK HAy4YUTCS:

* IOHUMaTh ¥ MPUMEHATH TEPMHUHOJOTHIO U CHMBOJIMKY, CBSI3aHHBIE C OTHOILLIECHUEM
HEPaBEHCTBA, CBOMCTBA YMCIIOBbIX HEPABEHCTB;

* pemiath JUHEHHbIE HEPaBEHCTBA C OJIHOW IEPEeMEHHOM U HMX CHCTEMbI; pellaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOH Ha rpaduueckre mpeacTaBICHUS;

* IPUMEHSTH anmapaT HEPaBEHCTB JAJIS peUICHUS 3aa4 U3 Pa3IMuHbIX pa3lIeioB Kypca.

Buinyckuux nonyuum 603mMoicHOCMb HAYYUMBCAL.

* PA3HOOOPA3HbLIM NPUEMAM  OOKA3AMENbCMBAd HEPAGEHCMS, VBEPEHHO NPUMEHSMb
annapam HepageHcms Ol peuleHuss PasHOOOPA3HbIX MaAmemMamuyeckux 3a0aiy u 3a0ay u3
CMENCHBIX NpeoMemo8, NPAKMUKU,

* npuMeHAmb epaguueckue npeocmagienus Ois UCCIe008aHUS HEePABEeHCMS, CUcCmeM
HepageHcms, cooepicaujux OykeeHHble Ko duyuenmol.

Yucii0Bble MHOXKECTBA

BrInmyckHUK HAy4YUTCS:

* IOHUMaTh TEPMHUHOJOTHIO U CHMBOJIMKY, CBSI3aHHBIE C TOHSATHEM MHOYECTBA,
BBITIOJTHATH OTNEpaIy HaJl MHOXKECTBaMU;

* HCIIOJIb30BaTh HaYalIbHBIE MPEACTABIECHUS O MHOXKECTBE JICHCTBUTEIBHBIX YHCEIL.

Buvinyckuux nonyuum 603modicHocmby:

* pazeusams npeocmagieHue 0 MHOHCECMEax;

15



* pazsueams NpPeocmasienue O UYucie U HUCIOBbIX CUCeMAX Om HAMYPAIbHLIX 00
OeticmBUmMenbHbIX YUcesl;, 0 PO 8bIYUCTCHUL 8 NPAKIMUKE,

* pazsumv U yeryoumes 3HAHUS O OECAMUYHOU 3ANUCU  OCUCBUMENbHbIX YUCE
(nepuoduyeckue u Henepuoouuecxkue opoou,).

DyHKUUHA

BBITTyCKHHUK HAy4IUTCSI:

* IOHUMATh ¥ MCIIOJIH30BaTh PYHKIIMOHAIBHBIE TIOHSATHS, SI3BIK (TEPMUHBI, CHMBOJIMYECKUE
0003HAYCHHS);

* CTPOUTH TpadUKH dIEMEHTAPHBIX (QYHKIIHHA, UCCIICIOBATh CBOMCTBA YMCIOBBIX (DYHKIIN
Ha OCHOBE U3y4YCHUS TIOBEICHUS UX I'Pa(hUKOB;

* MOHUMAaTh (YHKIMIO KaK BaXHEHIIYI0O MaTEMaTHYECKYI0 MOJENb JIJIs OIHCAHUS
MIPOIIECCOB U SBJICHHIA OKPYKAIOIIEr0 MUPA, PUMEHATh (PYHKITMOHATBHBIHN S3BIK JIJTSI OTIICAHHUS
Y UCCJICJIOBAHHMSI 3aBUCUMOCTEH MEX Y (PM3HUSCKUMH BEITUIHHAMU;

* IOHUMaTh M WCIOJB30BaTh S3BIK IOCIICOBATEIHHOCTEH (TEPMUHBI, CHMBOJIMUYECKUE
0003HaYEeHMSI)

* IPUMEHSATH (OPMYJIBI, CBSI3aHHBIE C ApU(METHICCKOU U TEOMETPHUECKOU MPOTPECCHSIMH,
U ammapar, cOpMUPOBAHHBIN MPU U3YYCHUU JIPYTUX Pa3JIeIOB Kypca, K PEIICHHUIO 3a1a4, B TOM
9HCIIe C KOHTEKCTOM W3 peaTbHOU KU3HU.

Bolnyckuux noiyuum 603mMo*CHOCMb.

* NPOBOOUMb UCCIEO08AHUS, CBA3AHHbLIE C U3YUEHUEeM CEOUCME (DYHKYUll, 8 MOM Yucie ¢
UCNONIL30BAHUEM KOMNbIOMEPA, HA OCHOBE 2PAPUKO8 UYUEHHLIX (YHKYuil cmpoums 0Oo0/ee
CILOJICHbLE 2PpaghuKU (KYCOUHO-3A0AHHbIE, C «BLIKOJOMBIMUY MOYKAMU U M.N.),

* UCNONL308aMb  (PYHKYUOHAIbHBIE NPEeOCMABIeHUss U CEOUCMEA (DYHKYUL pelleHus
Mamemamuyeckux 3a0ay u3 pasiudHbix pazoenos Kypca,

* peuamsb KOMOUHUPOBAHHbIE 3A0auU C NpuUMeHeHnuem @opmyn N-20 YleHa U CYMMbl
nepevix N UleH08 apu@Memuyeckol U 2eoMempudecKol Npocpeccutl, NPUMEHssi Npu SMOoM
annapam ypaeHeHull U HepageHCcms;

*  NOHUMAMb  apupMemuyeckyilo U 2eoMempuyeckylo npozpeccuu  Kax — QyHKyuu
HAMYpaibHO2O0 aApPSYyMeHma, C8s3bl6amsv aApUpMemuyecKyro npocpeccuio ¢ JUHEeUHbIM POCHOM,
2e0OMEMPUUECKYIO — C IKCNOHEHYUANbHBIM POCHIOM.

DJieMeHThI NPUKJIATHOH MaTeMATHKHU

BrInmyckHUK HAayduTCS:

* HCTOJIb30BaTh B XOJIe pEUICHUs 3a1a4 dJIEMEHTapHbIC NPEJICTABICHUS, CBS3aHHBIC C
MPUOIMKEHHBIMY 3HAYCHUSIMH BEJIMYWH;

* HCTOJIb30BaTh IMPOCTEHINIME CIIOCOOBI MPEJACTABICHUS M aHAM3a CTATUCTUYECKUX
JAHHBIX;

* HaXOJIUTh OTHOCHUTENBFHYIO YaCTOTY U BEPOSITHOCTh CIIy4alfHOTO COOBITHUS;

* pemiaTh KOMOMHATOPHBIC 33/1a4M HA HAXOXKJACHHUE Yrciia 00bEKTOB MM KOMOWHAIIU.

Buinycknux nonyuum 603mMoNCHOCMD .

* NOHAMb, UMO YUCN08ble OaHHble, KOMOpble UCHONb3VIOMCA Ol XApaKmepucmuxu
00beKmMOo8 OKpYIHCAIOWe20 MUupa, AGIAIMCA NPEeUMYWECMBEHHO NPUOIUINCEHHBIMU, YMO NO
3anUCU NPUOTUINCEHHBIX ZHAUEHU, COOePAHCAUUXCS 8 UHDOPMAYUOHHBIX UCMOYHUKAX, MONCHO
Cyoums 0 No2peuHoOCmu NPUOIUNCEHUSL,

* NOHAMb, YMO NOSPEULHOCTNL Pe3YIbMmama BblYUCIeHUL O0IHNCHA OblMb CoUusMepuMa ¢
NOCPEeUHOCIbIO UCXOOHBIX OAHHBIX,

* npuobpecmu NepeoHAYANIbHBII ONbIM Op2AHU3AYUU CcOOPA OAHHBLIX NPU NPOGedeHUU
onpoca 00WecmeeHHO20 MHEHUS, OCYWEeCmEIamb UX aHAIU3, NpeoCmasisims pe3ylbmamol
onpoca 6 uoe maoauysl, OUAZPaAMMbL,

* npuobpecmu Onvim NPOBeOeHUs. CLYYAUHBIX IKCNEPUMEHMO8, 8 MOM YUCIe C NOMOUbIO
KOMNbIOMEPHO20 MOOETUPOBAHUS, UHMEPNPEMAayUL UX pe3yibmamos;

* HAYUUMbCS HEKOMOPLIM CHeYUATbHLIM NPUEMAM PeuleHUsi KOMOUHAMOPHBIX 3A0ay.

16



	Место курса алгебры в учебном плане
	Содержание курса алгебры 7-9 классов.
	Алгебраические выражения
	Выражение с переменными. Значение выражения с переменными. Допустимые значение переменных. Тождество. Тождественные преобразования алгебраических выражений. Доказательство тождеств.
	Степень с натуральным показателем и её свойства. Одночлены. Одночлен стандартного вида. Степень одночлена. Многочлены. Многочлен стандартного вида. Степень многочлена. Сложение, вычитание и умножение многочленов. Формулы сокращенного умножения: квадра...
	Рациональные выражения. Целые выражения. Дробные выражения. Рациональная дробь. Основное свойство рациональной дроби. Сложение, вычитание, умножение и деление рациональных дробей. Возведение рациональной дроби в степень. Тождественные преобразования р...
	Квадратные корни. Арифметический квадратный корень и его свойства. Тождественные преобразования выражений, содержащих квадратные корни.
	Уравнения
	Неравенства
	Числовые неравенства  и их свойства. Сложение и умножение числовых неравенств. Оценивание значения выражения. Неравенство с одной переменной. Равносильные неравенства. Числовые промежутки. Линейные и квадратные неравенства с одной переменной. Системы ...
	Числовые множества
	Функции. Числовые функции
	Функциональные зависимости между величинами. Понятие функции. Функция как математическая модель реального процесса. Область определения и область значения функции. Способы задания функции. График функции. Построение графиков функций с помощью преобраз...
	Линейная функция, обратная пропорциональность, квадратичная функция, функция y=,𝑥., их свойства и графики.
	Числовые последовательности
	Элементы прикладной математики
	Математическое моделирование. Процентные расчёты. Формула сложных процентов. Приближённые вычисления. Абсолютная и относительная погрешности. Основные правила комбинаторики. Частота и вероятность случайного события. Классическое определение вероятност...
	Алгебра в историческом развитии
	Зарождение алгебры, книга о восстановлении и противопоставлении Мухаммеда аль – Хорезми. История формирования математического языка. Как зародилась идея координат. Открытие иррациональности. Из истории возникновения формул для решения уравнений 3-й и ...
	Л.Ф. Магницкий. П.Л. Чебышев. Н.И. Лобачевский. В.Я. Буняковский. А.Н. Колмогоров. Ф. Виет. П. Ферма. Р. Декарт. Н. Тарталья. Д. Кардано. Н. Абель. Б. Паскаль. Л. Пизанский. К. Гаусс.
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