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HOACHUTEJIBHAS 3AIIUCKA

Anrebpa sBIsSETCS OOHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIETO 00pa30BaHMS:
OoHa oOecrieyrMBaeT M3y4YCHUE IPYTUX AUCHUIUINH, KaK €CTECTBEHHO-HAY4YHOrO, TaK W
T'YMaHHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOIMMO JJIs MPOIOJKEHHS] 00pa30BaHUs U B
MOBCEAHEBHOM Ku3HMU. Pa3zBuTue y 0OydYaromuxcsi Hay4HbIX MpPEACTABICHUN O
MPOUCXOXKJEHUN W CYIIHOCTU airedpandeckux aOCTpakiuii, crnocode OTpakeHUs
MaTEMaTUYECKONM HAyKOW SBJICHUH M TPOLECCOB B MPUPOJE U OOLIECTBE, POJIH
MaTEMaTUYECKOr0 MOJCIMPOBAHUS B HAyYHOM IMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHHS, HEOOXOAUMBIX IS
ajanTalud B COBpeMEHHOM HuppoBoM obiiecTBe. M3yuenune anreOpsl oOecrieunBaeT
pa3BUTUE yMEHUsA HaOII0JaTh, CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUSL W BBIBOJBI, (PopMmynupoBaTh yTBepxkaAcHUsA. OcCBoeHHE Kypca anreOpsl
oOecrieynBaeT pa3BUTHE JIOTUMYECKOTO MBIIUICHUS OOYyYarolUXCA: OHU HCIHOJIb3YIOT
NEIYKTUBHBIE W HWHIYKTUBHBIE pacCyXACHHUs, O0O0OOIEeHHEe U KOHKPETU3AIHUIO,
a0bctparupoBanue u aHaioruto. OOyueHue anreOpe MpeanoiaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSITEIIbHON JAESITEIBbHOCTH OOYyYaroNIuXcsi, MO3TOMY CaMOCTOSATEIbHOE
penieHue 3aa4 ABISIeTCs peaau3alnen 1esTeIbHOCTHOTO MPUHIUIIA 00yYeHUS.

B cTpykType mporpammbl yueOHOro Kypca «Anredpa» ajii OCHOBHOTO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna u  BBIUUCIHCHUS», «ANTeOpamdecKkue BBIPOKCHHS», «YpPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas u3 3TUX COAEPKATEIBHO-METOAUYECKUX JIMHUN
pa3BUBAETCs Ha MPOTHKEHUM TPEX JIET U3YUEHUs] Kypca, B3aUMOJICUCTBYS C JPYTUMHU
ero JuHusAMU. B Xxome wu3ydeHuss ydeOHOro Kypca oOOy4aroIUMCs MPUXOAUTCS
JIOTUYECKU PaCCyXJaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsi3U C
ATUM B MporpaMMmy ydeOHOro Kypca «Ayredpay BKIIOUYEHBI HEKOTOPhIE OCHOBBI JIOTHKH,
MPEJCTABIICHHBIE BO BCEX OCHOBHBIX pazlieflax MaTeMaTH4eCKOro oOpa3oBaHUS U
CIOCOOCTBYIOIINE OBJIAJICHUIO 00yYarOIIMMUCS OCHOB YHUBEPCAIBHOTO
MaTteMaTH4eckoro s3bika. ConepxKaTeabHOM UM CTPYKTYPHOH OCOOEHHOCTBIO Y4e€OHOTO
Kypca «Anredpay SBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxanve nuHUHA «YHClIa U BBIYUCICHUS CIIYKUT OCHOBOM Ui JTallbHEUIIIEro
M3Y4YCHUSI MATEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyYalOUUXCS JIOTHYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO yMEHHUS TOJb30BATHhCS aNTOPUTMaMHU, a TaKkKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX I TOBCEIHEBHOM >KH3HHU.
Pa3BuTre moHATHS O YHWCIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS CBS3aHO C
pallMOHAJILHBIMA M UPPALIMOHAIBHBIMU YHUCIaMHU, (POPMHUPOBAHUEM MPEICTABICHUIN O
NEeUCTBUTEILHOM YHCJIC. 3aBEpIICHHE OCBOCHHMS YKMCJIOBOW JIMHUM OTHECEHO K
cpeaHeMy oOl1eMy 00pa30BaHMUIO.

ConepxkaHue JByX alreOpanueckux JMHUNA — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHUIO Yy OOyHArOIIMXCS
MaTEMaTUYECKOro arrmapara, HEeOoOXOJMMOTo JUIisl pelIeHus 3aJad MaTeMaTHKH,
CMEXHBIX TPEIMETOB W NPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ady. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHUsl y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT pPalMOHAIBHBIX



BBIpOKECHHUA. Aunrebpa JIeMOHCTPUPYET 3HAYCHHE MATEMaTUKH Kak sI3bIKa IS
MOCTPOEHUSI MAaTeMAaTUYECKUX MOJENEH, OMUCAHUs MPOIECCOB M SIBICHUN PEaTbHOTO
mupa. B 3amaum  oOyueHus anreOpe BXOAAT TakKe JajibHEWIlee pa3BUTHUE
QITOPUTMHYECKOTO MBIIIJIEHUSI, HEOOXOAUMOT0, B YacCTHOCTH, JJIsi OCBOCHHS Kypca
uH(pOpPMATUKHU, U OBJIaJICHHE HAaBbIKAMH JIEIYKTUBHBIX paccyxkiaeHui. [IpeodpasoBanue
CUMBOJIBHBIX (OpPM CIOCOOCTBYET pa3BUTHUIO BOOOpa)Ke€HUs, CIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanne (QyHKITMOHATBHO-TPA(UUECKOW JIMHUM HAIEICHO Ha TMOJyYeHHUE
0OyJaronMMuUcs 3HaHUM O (QYHKIUAX KaK BaKHEHIIEH MaTeMaTHYEeCKOW MOMICIH IS
OMHCAHUS W HCCIEAOBaHUS Pa3HOOOPA3HBIX TPOIECCOB W SIBJICHUN B MPUPOAEC M
oOmectBe. M3yuenne marepuana crnocoOCTBYET PAa3BUTHUIO Y OOYYaIOIIMXCA YMEHUS
HCITOJIB30BaTh PA3IMYHbBIC BHIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMATHUKH — CJIOBECHBIC,
CUMBOJIMYECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (GOPMUPOBAHKE MPEICTABICHUN O POJIU
MaTE€MaTUKH B Pa3BUTUU IIUBWIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kilaccax M3ydyaercs ydeOHbIN Kypce «Anredpay,
KOTOPBIN BKJIIOYACT CJEAYIONME OCHOBHBIE pas3fienbl coaepxkanusa: «Yucna wu
BBIUHUCIICHUS», «ANTeOpanvyecKkue BBIPAXKCHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102
yaca (3 vaca B Hezento), B 8 kiacce — 102 gaca (3 vaca B Henento), B 9 kinacce — 102
yaca (3 Jaca B HEJIeJIO).

COAEPXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYUCICHUA

Jpo6u 0OBIKHOBEHHBIE U JIECSITHYHBIE, IEPEX0]T OT OJHOM (POPMBI 3amUCH Ipo0ei
K apyroil. IloHsiITHE palMOHAIBHOTO 4YHUCJA, 3alUCh, CPABHEHUE, YHNOPSAOYUBAHUE
palMOHANBHBIX 4YHCeNl. ApudMeTHuecKre ACHCTBUS C pallMOHATBHBIMH YHUCIIAMHU.
Pemenue 3amay u3 peaibHON MPaKTUKHU HA YaCTH, HAa IPOOU.

CreneHp ¢ HaTypaJbHbIM TIOKa3aTeJeM: OIpeleieHue, Mpeodpa3oBaHue
BBIPQXCHUI Ha OCHOBE OIpeAeNieHUus, 3amuch Oonpmmx yucen. IIporeHTsl, 3amuch
IOPOLIEHTOB B BHJE€ ApoOM U ApoOM B BHUAE MPOIEHTOB. Tpu OCHOBHBIE 3aJlayd Ha
IPOLIEHTHI, pEIICHUE 33]]a4 U3 PeaTbHON MPaKTUKU.

[IpuMeHeHre MPU3HAKOB JIETMMOCTH, PA3JI0KEHUE HA MHOXKHUTEIU HATypajbHBIX
YHUCel.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi U oOpaTHasi IPOMOPLIMOHATILHOCTH.

AJire0panvecKue BbIPaKeHUs!

IlepeMeHHBIE, YHMCIOBOE 3HAYECHHE BBIPAXKECHUS C MNEPEMEHHOM. JlomycTuMBbIe
3Ha4YEHUs NepeMeHHbIX. [IpencTaBieHuEe 3aBUCMMOCTH MEXK]y BEJIMYMHAMU B BHJIE
dopmynel. Beruncnenuss mo ¢opmynam. IlpeobpazoBanue OyKBEHHBIX BBIPAKECHUI,
TOKJIECTBEHHO PaBHbIE BBIPAKEHUS, MPaBUjIa MPeoOpa3oBaHUs CyMM U MPOU3BEICHUM,
MpaBHUJIa PACKPBITHS CKOOOK M MPUBEACHUS MOAOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM [TOKA3aTEJIEM.



OpnHounensl u MHorowieHbl. CreneHb MHorouiaeHa. CliokKeHHE, BBIYMTaHUE,
YMHOKE€HHE MHOTOWICHOB. POpPMyJIbl COKPAIIEHHOIO YMHOXEHUS: KBaJApaT CyMMBbI U
KkBaapar paszHocTd. DopMmyiia pa3HOCTHM KBaAparoB. PasnoxkeHue MHOTIOWIEHOB Ha
MHOKHUTEIIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, IIpaBWja IpeoOpa3oBaHMsl  ypaBHEHUS,
PAaBHOCUJIBHOCTh YPaBHEHUM.

JInHelHOE ypaBHEHHWE C OJHOM NIEPEMEHHOW, YMCIO KOPHEW JIMHEHHOTO
YpaBHEHUS, PELICHUE JIMHEWHBIX ypaBHEHMI. CocCTaBlieHHE YpPAaBHEHHI IO YCIOBHIO
3anaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ OMOIIBIO YPABHEHUN.

JIuneitHoe ypaBHEHHME C JBYMs NEpeMEHHbIMH W ero rpaduk. Cucrema IBYX
JUHEHHBIX YpaBHEHUH C IBYMs IEpEMEHHbIMU. Perenre cucteM ypaBHEHUH criocoOoM
ITOACTAaHOBKU. [[puMepsI peneHns TEKCTOBBIX 3a/1a4 € IIOMOIIBI0 CUCTEM YPABHECHHM.

DOyHKUUHA

KoopanHara Touku Ha mnpsMod. YucioBble NPOMEXKYTKU. PaccrosiHue mexnmy
JByMSI TOUKaMHU KOOPAUHATHOU MPSIMOM.

[IpsimoyronbHas cucrtema koopauHat, ocu OX u Oy. AGcuucca U opAMHATA TOYKU
Ha KOOpAMHATHOM IuiockocTH. Ilpumepsl rpadgukos, 3agaHHbIX (opmynamu. Utenue
rpadukoB peanbHbIX 3aBucumoctel. [lonarue ¢pynkuuu. I'padux ¢pynkunuu. CBoiicTBa
byukuuid. Jluneitnas dyukuus, e€ rpaduk. I'paduk Qynkmuu y = [x|. ['paduueckoe
pELIECHNE IMHEWUHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPABHEHU.

8 KUIACC

Yucna v BBIYUCICHUSA

KBagpartubiii kopeHs u3 uncia. [lonstue 06 uppanuoHaibHOM yncie. JlecsiTuuHbie
npuOIMKEHUST HpparMoOHAIbHBIX yucen. CBoWcTBa apu(METHYECKUX KBaIPATHBIX
KOpHEH 1 MX MPUMEHEHHE K TPeoOPa30BAHUIO YHCIIOBBIX BBIPAKEHUN M BHIYMCICHUSIM.
JleCTBUTENIBHBIC YHCIIA.

Crenenb ¢ LenpIM nokazaresaem U e€ cpoiictBa. CTaHAapTHas 3alIUCh YHCIIA.

AJire0OpanvecKue BbIPaKeHUs!

KBanparHseiil TpEXWIeH, pa3iioKEHUE KBAAPATHOIO TPEXUWICHA HA MHOKUTEU.

Anrebpandeckas apods. OCHOBHOE CBOMCTBO anrebpanyeckoi npodu. CroxeHue,
BBIYMTAHWE, YMHOXKEHHUE, JejeHue anrebpanueckux JapooOeit. PanuoHanbHbIe
BBIpaKEHUS U UX MPeoOpa3zoBaHueE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaapaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHEeHUN, CBOASAIIMXCS K JIMHEMHBIM U KBaapaTHbIM. [Ipocrelimme
JIpOOHO-pallMOHANIbHBIE YPABHEHMUS.

['paduueckass wHTEpIIpeTansi YpaBHEHUN C JABYMsI TMEPEMEHHBIMH H CHUCTEM
JVHEVHBIX YpPaBHEHUMM C JByMs IiepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUU C IByMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 aare0panyeckKuM CrocoooMm.



HucnoBble HEpABEHCTBA M HMX CBOMCTBA. HepaBeHCTBO C OJIHOW NEPEMEHHOM.
PaBHOCMIIBHOCTH HEpABEHCTB. JIMHEIHBIE HEPABEHCTBA C OJHOM NepeMeHHON. CHUCTEMBI
JINHEUHBIX HEPABEHCTB C OJHOW NIEPEMEHHOM.

DyHKUNHA

[Tonarue dyukmuu. OO6nacTh ONpeaeiIcHUsS U MHOXXECTBO 3HAUYCHUH (DYHKIUU.
CrnocoOsI 3a1anust GyHKITHIA.

I'paduk bynkuu. Urenne cBoiicTB GhyHKIUU 110 €€ rpaduky. [Ipumepsl rpadukos
(GYHKITAN, OTPaXKAIOMUX PeaTbHbIC MPOIIECCHI.

OYHKIIMY, ONMHUCHIBAIONIME TPSAMYHO W OOpaTHYIO  TPOIMOPIHOHATLHBIC
3aBrcuMocTH, ux rpadukn. OyHkImumy =X2,y=x3,y = X, y=|x|. [paduaeckoe
pEllIeHUE YPaBHEHU U CUCTEM YPABHECHUM.

9 KUIIACC

Yucaa 1 BBIYUCTCHUSA

PanmonaneHple 4yKcna, HWPpalMOHAIBHBIE YHCIA, KOHEYHbIE M OECKOHEUYHbIE
JecsITUUHbIE TpoOu. MHOXKECTBO JEHCTBUTEIbHBIX UUCEN, JEHCTBUTEIbHBIE YUCIIAa KaK
OeCKOHEUHbIE JecATUYHbIE JApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOY>ECTBOM JI€UCTBUTEIIBHBIX YUCENI U KOOPAUHATHOU IPSAMOM.

CpaBHeHHEe  JEHCTBUTENBHBIX  4YWCEd,  apu@MeTHYecKue  JACUCTBUA  C
NEUCTBUTEINBHBIMU YUCIIAMU.

Pa3smepsl  OOBEKTOB  OKPY’KAIOIIETO MHPA, JJIUTENBHOCTh MPOIECCOB B
OKPY’KAIOIEM MUDE.

[Ipubnu>k€HHOE 3HAYEHHE BEJIIMYMHBI, TOYHOCTh MNpuONkeHus. OKpyriieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCIEHUN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K IUHEUHBIM.

KBanparnoe ypaBHeHue. PemieHue ypaBHEHUN, CBOISIIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHsT ypaBHEHUM TPETbEM M UYETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM HAa MHOXKHUTEIIN.

Pemenne npoOHO-pallMOHAIBHBIX ypaBHEHUW. PelieHne TEKCTOBBIX 3aaad
anredpandeckuM METOJIOM.

VYpaBHeHHEe C JByMsl TMEpEeMEHHBIMH M ero rpaduk. Pemenue cuctem aByX
JIMHENHBIX YPAaBHEHUU C NBYyMs MEPEMEHHBbIMU. PelieHue cucrem IBYX ypaBHEHUH,
OIHO U3 KOTOPBIX JIMHEWHOe, a JApyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETAlNs CUCTEMBI YPAaBHEHU C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoooM.

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne mnMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. PemieHue cucrem
JTUHEHHBIX HEPABEHCTB C OJHOM nepeMeHHoi. KBanpaTHsie HepaBeHcTBa. [ paduueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOyHKIUU

KBampatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, koopauHaTHI
BEPIIMHBI MTapaboibl, OCh CAMMETPUHN NapadoJIbL.



I'padukn pyaximit: y = kx, y =kx + b,y =k/x, y =x3, y = \x, y = |x|, 1 ux
CBOMCTBA.

Yucaosbie MOCJIEI0BATEILHOCTH U IIPOTPECCHU

[loHdaTHE YKHCIOBOW MOCIEAOBATEIBHOCTH. 3aJaHUE  IOCIEHOBATEIbHOCTU
peKyppeHTHOH hopMyIioi u GopMysI0il N-To WiIeHa.

Apudmernueckass W TreoMeTpuueckas mnporpeccuu. DopMyibl N-TO0  YiieHa
apu(pMETHIECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBIX N YJICHOB.

N300paxeHne 4ieHOB apu(phMETHUECKON U T€OMETPUUECKOW MPOrPECCHl TOUKaMU
Ha KOOPJAMHATHOM IJIOCKOCTU. JIMHEHWHBIH M SKCHOHEHUIUANbHBIA pocT. CloxkKHBIC
ITPOLICHTHI.

IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Pe3yJbTAaThl OCBOCHHS NPOrpaMMbl y4eOHOTo Kypca «Anredpay
XapaKTEePU3YIOTCH:

1) naTpHoTHYECKOEe BOCTIMTAHME:

MIPOSIBJICHUEM HWHTEpeca K TPOIIOMY W HACTOSIIEMY POCCHUHCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIICHUEM K JIOCTHXKEHUSM POCCUMCKHX MAaTEMaTUKOB U POCCUUCKOU
MaTeMaTHYeCKOW IIKOJIbI, K WCIOJIb30BAaHUIO 3THX JOCTHKCHUH B APYrMX HayKax W
MPUKIAAHBIX cepax;

2) rpaskIaHCKOe ¥ TYXOBHO-HPAaBCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 005I3aHHOCTEHN IpaKJaHWHA U peaju3alliy ero Mpas,
NPEICTAaBICHUEM O MAaTeMaTHYeCKMX OCHOBax (YHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SBIEHUW, TMpPOIEAyp TpaKJaHCKOro oOmiecTBa (Hampumep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX TMpoOJIeM, CBS3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUI HayKH, OCOZHAHHEM Ba)KHOCTH MOPaJIbHO-
ATUYECKUX MPUHIIAIIOB B IEATETLHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PCIICHWH MPAKTHYCCKUX  3aaad
MaTEMaTUYECKOH  HAMpaBJIEHHOCTH, OCO3HAaHHUEM BaXXHOCTH  MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha NPOTSIKEHUHM BCEM JKU3HU Ui YCHEIHON mpodeccruoHambHOM
NEATEIPHOCTH W PAa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOCHUEM WHJIMBHIYAIBHOW TPACKTOPUHM OOpa30BaHWS M KU3HCHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB M OOIICCTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBPHOMY U JCTETHYECKOMY  BOCHIPUSTHIO
MaTeMaTUYeCKnX OOBEKTOB, 3aJad, PEIICHUN, pPACCYXKIECHUN, YMEHHUIO BHUICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHUSI:



OpUEHTalMel B  JIEATEIbBHOCTH HAa COBPEMEHHYKO CHCTEMY  Hay4HbBIX
IPEICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS YEJIOBEKA, IMPUPOABI U
oOuiecTBa, IOHUMAaHUEM MAaTEMaTUYeCKOM HAayKh Kak c¢epbl YeIOBEYECKOI
JESTENIbHOCTH, JTalloOB €€ pPa3sBUTUS M 3HAYUMOCTU JJIs Pa3BUTHUs LUBUIIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTEMaTHUKM W MaTeMaTH4eCKOW KyJIbTYpOH Kak CpeICTBOM
NO3HaHWsI MHUpA, OBJIAJECHUEM MPOCTEHIIMMHU HAaBBIKAMU  HCCIIEI0BATEIbCKON
JESITEIbHOCTH;

0) pusnyeckoe BocnuTaHHe, (POPMHPOBAHHE KYJIBTYPbl 30POBbS U
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMATHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3I0pOBOro 00pa3a >XKHU3HHU (30POBOE MUTAaHUE, COATTAHCHPOBAHHBIM PEXUM
3aHATUI W OTAbIXa, peryispHas (usnyeckas akTUBHOCTH), CPOPMUPOBAHHOCTHIO
HaBbIKa pedieKcuu, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TaKOTO K€ MpaBa JIpyroro
YEJIOBEKa,;

7) 3K0JI0OrHYecKOe BOCIIMTAHHE:

OpHEHTalMEell Ha NMPUMEHEHHE MATEeMAaTHYECKUX 3HAHWM Ul pElIeHUs 3a1ad B
00JacTU COXPAaHHOCTH OKPY)KAlOIIEW Cpelbl, MIIAHUPOBAHUS MOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX TOCJHEACTBUN JUJISI OKpYXaroulell Cpelpl, OCO3HAHUEM IJI00ATBHOTO
XapakTepa 3KOJOTHYECKHUX IMpoOJieM U IMyTeil UX pelIeHMs;

8) amanTanus K W3MEHSIOIIUMCS YCJIOBHSIM CONHMAIbHOH W NPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBUSAX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPaKTUYECKYIO NESITEeIbHOCTh, B TOM YHCJIE yMEHUE
YUHUTBCS Y APYTUX JIOAEH, MpUOOpeTaTh B COBMECTHOM AEATENbHOCTH HOBBIE 3HAHUA,
HAaBBIKM U KOMIETEHIIMH U3 OMbITA APYTHX;

HE00XO0AMMOCTHIO B ()OPMHPOBAHUN HOBBIX 3HAHU, B TOM 4Hciie POPMYIHPOBATH
UJIeU, TIOHATHUS, TUIIOTE3bl 00 00BEKTax U SIBJICHUSX, B TOM YHCIIE paHEE HEU3BECTHBIX,
OCO3HaBaTh J1e(PULUTHI COOCTBEHHBIX 3HAaHUN W KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYallMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0O KaK BbI30B, TpEOYIOIIUH KOHTPMEpP, KOPPEKTUPOBATH MPUHHUMAEMBbIE
pelieHuss W JAeWcTBUsA, (OPMYyIHMpPOBATh W OLIEHHWBATh PHUCKHM M  IOCIEICTBHS,
(dbopMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble Jiornueckue aeiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSITUN, OTHOIIEHUH MEXIY MOHSATUSIMH, (OPMYITHPOBATH OMPEACICHHS TOHSITHH,
YCTaHABIMBATh CYIICCTBEHHBIN MPHU3HAK KiIacCU(UKAIIMN, OCHOBAHUS I 0000IIECHUS
Y CPABHEHMS, KPUTEPUU MTPOBOIUMOTO AHAIU3A,;

BOCIIPUHUMATh, (POPMYyIUPOBATh M MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIHHBIC U
OTpUIIATEIIbHBIC, SAUHUYIHBIC, YACTHBIC U OOITUE, YCIOBHBIC,



BBISIBJISITH MAaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3HU U MPOTUBOpEUUs B (haKTax,
JAHHBIX, HAOJIOEHUSX W YTBEPKIACHUSX, MpesiaraTh KPUTEPUU Jisi BBISBICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

JIeNaTh BBIBOJIBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHKHU, JEAYKTHUBHBIX U HHJIYKTUBHBIX
YMO3aKJIIOUCHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pa3OupaTh JIOKa3aTelbCTBA MAaTeMaTHUYECKUX  YTBEPXKICHUU (TpsiMble U OT
IPOTUBHOIO), MIPOBOJUTH CaMOCTOSATENIbHO HECJIOKHBIE JI0Ka3aTeIbCTBA
MaTeMaTHUeCKUX (PaKkTOB, BBICTPAUBATh APTYMEHTALUIO, MPHUBOJUTH TMPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,

BBIOMpaTh CMOCOO pemieHus y4eOHOUM 3amaun (CpaBHHMBAaTh HECKOJIBKO BAapUAHTOB
pelIeHus1, BRIOMpATh HanboJiee MOAXOIAIINN C YIETOM CaMOCTOSITENIbHO BBIICIEHHBIX
KpUTEPUEB).

Bba3oBble uccienoBaresibckue 1eiCTBUS:

UCIOJB30BaTh  BOINPOCHI  KAaK  HCCJIENOBAaTENIbCKUM ~ MHCTPYMEHT  IO3HAHMS,
(opMyIupOBaTh BONPOCH!, (PUKCUPYIOIINE NPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIBHO
yCTaHaBIMBAaTh UCKOMOE U JlaHHOE, (POPMUPOBATH T'MIIOTE3Y, apIryMEHTHPOBATh CBOIO
HO3UINI0, MHEHUE;

IPOBOJUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECJOXHBIA SKCIIEPUMEHT,
HEOOJbIIOE HCCIIEOBAaHUE 10 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTU4ecKOro
00BEKTa, 3aBUCHUMOCTEH O0OBEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO  (hopMyHpoBaTh  OOOOIIEHHWS U  BBIBOJABI IO  pe3yJibTaTaM
MPOBEAEHHOTO HAOIOCHUS, UCCIIEIOBAHMS, OIEHUBATh JOCTOBEPHOCTH IMOTYYCHHBIX
pe3yJbTaToOB, BBIBOJOB M O000IICHUH;

MPOTHO3MPOBATh BOZMOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh MPEATONI0KCHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH HEAOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMALMU, NaHHBIX, HEOOXOIUMBIX
IUIS peIlIeHUs 3aJauH;

BbIOMpaTh, aHAJIU3UPOBATH, CUCTEMATHU3UPOBATH U HHTEPIPETUPOBATH HH(OPMALIUIO
Pa3IMYHBIX BUIOB U (YOPM IpeICTaBICHMUS;

BbIOMpaTh (pOpMy MpeAcTaBlIeHUS HHPOPMAIMHU U WILTIOCTPUPOBATh PellacMble 3ajaun
cXeMaMu, TuarpaMmmamMu, HHOU rpadukoi U uX KOMOMHAIIMSIMU;

OLICHMBATh HaAE&KHOCTh MHPOPMAIMK MO KPUTEPUSAM, NMPEATOKEHHBIM yUUTEIEM HIN
c(hOpMyIMPOBAHHBIM CAMOCTOSTEIIHHO.

KoMMmyHuKaTHBHBIE YHUBeEpPcAJIbHbIE yueOHbIe T1eiiCTBHA:

BOCTIPUHUMATh U (HOPMYIHUPOBATH CYXKJACHUS B COOTBETCTBUH C YCIOBHSMH U IEISAMU
OOIIeHHsI, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOK TOYKY 3pPEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIIeHUs 3aJauu, KOMMEHTHPOBATh
IIOJIy4YE€HHBIN pEe3yJIbTaT;

B X0/i€ 00CYKJI€HUS 3aaBaTh BOIPOCHI MO CYIIECTBY 00CYX1a€MOM T€MBbI, IPOOJIEMBI,
pelaeMoil 3aJjaun, BEICKa3bIBaTh UJEH, HAllEICHHbIE HA MOUCK PEIIECHHUs, COTOCTaBIATh
CBOM CYXICHMS C CY>KICHUSIMH APYTUX YYACTHUKOB JUAJIOTa, OOHAPY>KMBATh Pa3Iuine
U CXOJCTBO TMO3ULUN, B KOPPEKTHOW Qopme (OpMyIupoBaTh pa3HOIJIACUS, CBOH
BO3PaXKECHUS;



MPEACTABIISATh PE3YIbTaThl PEIICHUS 3a/aud, SKCIEPUMEHTA, UCCIEAOBAHUS, MMPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (OopMaT BBICTYIJICHUS C y4E€TOM 3ajad NpPE3CHTAUUA U
O0COOCHHOCTEH ayUTOPHH;

TIOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMaH/IHON ¥ HHIUBUIYaIbHOU pabOTHI IpH
pelIeHNH y4eOHBIX MaTEMAaTHIECKHX 3a71a9;

NIPUHAMATH 1EJIb COBMECTHOM JIESATEIEHOCTH, TJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThI, pacpeAesATh BUIBI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PEe3yabTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIO/ICH;

Y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (00CYKaeHUsI, 0OMEH MHEHHSIMHU, MO3TOBBIE
IITYPMBI ¥ IPYTHE), BBITIOIHATH CBOIO YaCTh PA0OTHI M KOOPJIAUHUPOBATH CBOM JICUCTBUS
C IPYyTMMH WICHAMH KOMAaHJIbI, OIIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOITUI MPOTYKT
0 KPUTEPUSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBU.

PeryasiTuBHbIE YHHBepPCcaJbHbIe YueOHbIE 1elCTBUSA

Camoopranuzamnus:

CaMOCTOSTENIbHO COCTaBJISTh IUIAH, AJTOPUTM peElIeHUs 3a7auyud (WIK €ro 4YacTh),
BBIOMpATh CMOCOO pemieHusT ¢ Y4ETOM MMEIONIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapHAHTHI PEUICHUN C y4ETOM
HOBOM HH(OpMaIUH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJIETh CIIOCOOaMHM CaMOIPOBEPKH, CAMOKOHTPOJISL Tpollecca U pe3yibTaTa PerIeHUs
MaTeMaTUYECKOU 3a4auH;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NP PEIICHUM 3aJa4d, BHOCHUTH
KOPPEKTUBHI B JEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWIEHHBIX OIIHNOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OIICHWBATh COOTBETCTBUE PE3YJIbTAaTa NEATCILHOCTH MOCTABICHHON U U YCIIOBUSM,
OOBSCHSTH IPUYNHBI TOCTHKEHUS WM HETOCTHKEHUS 11€7TH, HAXOAUTh OIHNOKY, TaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koHiy o0yueHus B 7 kjacce 00ydarOIMACs MOTYYUT CICAYIONINE MTPEAMETHBIC
pPEe3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUS

BreinosnHaTe, codyeras yCTHbIE U MUCbMEHHbBIC MPUEMBI, apU(METHUECKUE TEUCTBUS
C pallMOHAILHBIMU YHUCJIAMU.

HaxoauTe 3HaueHust YUCIOBBIX BhIPAXKEHUHN, MPUMEHSITh pa3HO00pa3HbIE CIIOCOOBI
U MpUEMBI BBIYUCIICHUS 3HAYCHUHN TPOOHBIX BBIPAXKEHUH, COJEepKAIIUX OOBIKHOBEHHbBIC
U JICCATUYHBIC JPOOHU.

[lepexoautes oT omHOW (OPMBI 3amMCH YWcCeN K Apyrou (mpeoOpa3oBHIBATH
JECATUYHYIO IPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEYHYIO JIECATUYHYIO APOOB).

CpaBHUBATH U YNOPSAIOYMBATH PALIUOHAIIBHBIC YUCIIA.

OKpyTasTh yucna.



BpINONMHATE NPUKKMIAKY M OLEHKY pPE3yJbTaTa BBIYMCICHUW, OLIEHKY 3HA4eHUU
YUCJIOBBIX BBIPAKECHUI. BBINOIHATH NEUCTBHUS CO CTEINEHSIMU C HaTypaJbHBIMU
MOKa3aTEISIMH.

[IprMeHATh NpU3HAKKH JNEIUMOCTH, Pa3lOKEHHE Ha MHOXKHUTEIN HaTypaJIbHBIX
quced.

Pemate mpakTUKO-OPMEHTHPOBAHHBIE 33Ja4Yd, CBA3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO  BEJIWYWH, [MPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pELICHMs 3adad4 ¢ Y4YETOM OrpPaHUYEHUM, CBSA3aHHBIX CO CBOWCTBAMH
paccMaTprUBaEMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSTh €€ B
MIpOLIECCE OCBOEHUS yUeOHOr0 MaTepHala.

Haxonuth 3HayeHusi OyKBEHHBIX BBIPAKEHUH TMpPU 33JaHHBIX 3HAYECHHUSX
IIEPEMEHHBIX.

BeinonHATe npeoOpa3zoBaHUs LIEJIOTO BBIPAKEHUS B MHOTOWIEH HpPHUBEICHUEM
NOJJOOHBIX CJIaraéMbIX, pACKPBITUEM CKOOOK.

BBINOIHAT YMHOXXEHHUE OJHOYJIIEHA HA MHOTOYWIEH U MHOTOYJIEHA Ha MHOI'OYJIEH,
OPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOKUTEIH C TIOMOIIBIO BEIHECEHUS
32 CKOOKM OOIIEro MHOMKHUTENs, TPYNIHPOBKU ClIaraéMblX, MPUMEHEHUs (HOopMyIl
COKPAILIEHHOI'O YMHOKEHHS.

[IpuMeHsaATh peoOpa3oBaHMs MHOTOWICHOB JJIA PEIICHHS Pa3Iu4HbIX 3a7ad U3
MAaTEMaTUKH, CMEXKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMH IIOKA3aTENsIMM  JUIS
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHEVWHBIE YypaBHEHHS C OJHOW IEPEMEHHOW, IPUMEHSAS MpaBHUIIA
Iepexoia OT UCXOJHOIO YpPaBHEHMs K PaBHOCWIBHOMY eMy. [IpoBepATs, sABisieTCA JIn
YHUCJIO KOPHEM yPaBHEHHS.

[Ipumensaty rpaduyeckre METOJbl MPH PEIICHUH JIMHEWHBIX ypaBHEHUN W HX
CUCTEM.

[TonGupath mpuMepsl ap YKUCE, SIBISIOIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C ABYMS IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaUK JMHEHMHOTO YpaBHEHUS C JABYMS
NepEeMEHHBIMHU, MOIB3YSICh TPa(QUKOM, MPUBOJUTH TPUMEPHI PELICHUS YPABHEHUS.

Pemare cucremsl IByX JHMHEHWHBIX YPaBHEHHUW C JBYMSI INEPEMEHHBIMH, B TOM
qucie rpauuecku.

CocTaBisaTh U pelmiaTh JUHEMHOE YPAaBHEHUE WM CUCTEMY JIMHENHBIX YPaBHEHUN
0 YCIOBHUIO 3aJa4yd, WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4d
IIOJIyYEHHBIA pE3yJIbTar.

DOyHKIUU

N300pakaTh Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, MHTEpPBaJbl, 3allMCBIBATh YMCIIOBBIE IPOMEXKYTKH Ha
anreOpandecKoMm sI3bIKe.



OTtMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH TIO 3aJaHHBIM KOOpIWHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuckIBaTh ¢ TOMOIIBI0 PYHKIIUN U3BECTHBIE 3aBUCUMOCTH MEXIY BEIUUHMHAMMU:
CKOPOCTh, BPEMsl, paCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOIUTEILHOCTD,
BpeMsl, 00BEM pabOTHI.

HaxoauTs 3HadeHne GYHKITUH 110 3HAYCHHIO €€ apTyMeHTa.

[Tormmatpe rpadudeckuii croco® TMpeAcTaBIeHUS W aHanu3a WHOOPMAIINH,
M3BJICKAaTh W WHTEPHPETHPOBATh MH(MOpMAINIO U3 TpauKOB peasbHBIX MPOIECCOB U
3aBUCHUMOCTEMN.

K xoniy o0yuenus B 8 kiiacce 00y4aromuiicss MOJIyYUT CJICAYIOMINE PEIMETHbBIC
pe3yNbTaThI:

Yucaa 1 BBIYUCTCHUSA

Hcnonp30BaTh HadalIbHBIE MPEICTABICHUS O MHOKECTBE JCUCTBUTEIBHBIX UYUCEI
JUISl CpaBHEHMS, OKPYIJICHHMS M BBIUMCICHUMN, W300pa)kaTh JCHCTBUTEIbHBIC YHMCIIA
TOYKaMHU Ha KOOPAUHATHOU IPSMOU.

[IpumMeHATh TOHATHE aApPUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOJIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YSd IMPU HEOOXOJUMOCTH KaIbKYJSITOP, BBINOIHATh
npeoOpa3oBaHus BBIPAKEHUM, COJIEPXKAIIUX KBaJpaTHbIe KOPHH, UCIIOJIb3YsI CBOWCTBA
KOpHEW.

Ncnonb3oBaTh 3anucu OOJIBIIMX M MaJIbIX YHCEN C MOMONIBIO JECATUYHBIX Apo0ei
u crenenent uncna 10.

AJire0OpanvecKue BbIPaKeHUs!

[TpuMeHsTh MOHATHE CTENEHU C LIEJIBIM [T0Ka3aTesIeM, BBIMOJIHITh TPeoOpa3oBaHus
BBIPAKCHUH, COAEPKAIINUX CTETIEHU C LEIbIM MTOKA3aTEJEM.

BBITONHATE TOXKAECTBEHHBIE MPEOOpa30BaHUS PAIIMOHAIBHBIX BBIPAKEHUM Ha
OCHOBE MPaBWJI ACHUCTBUIN HAJ MHOTOUJICHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

[IpumensaTy mpeoOpa3oBaHUsS BBHIPAKEHUM ISl pEUICHUS Pa3IMYHBIX 3a/lady W3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTLHOU MPAKTHKH.

YpaBHeHUS U HEPABEHCTBA

Pemate sMHENHBIC, KBAaJApATHBIE YPAaBHEHUsS MW PALUOHAIBHBIE YPAaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUN C IByMs IEPEMECHHBIMU.

[IpoBoauTh MpPOCTEUIIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
yucjae C NpUMEHEHHEeM Tpaduueckux TmpeAcTaBiIeHU (yCTaHABIMBaTh, HWMEET JIU
yYpaBHEHHE WJIM CUCTEMA YPAaBHEHHM PEIICHHUS, €CIIM UMEET, TO CKOJIBKO, U MpoYee).

[TepexoauTs OT clIOBECHOU (OPMYJIUPOBKH 3a/1auu K €€ anreOpanuyeckoi MOIeNH ¢
MOMOIIbI0 COCTABJICHUS] YPABHEHUS WU CUCTEMbl YPAaBHEHMM, MHTEPHIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M MTOJYyUYEHHBIN PE3yJIbTarT.

[IpumMeHSITh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JJIsI CPABHEHHUs, OLECHKH, PEIIATh
JTUHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW W UX CHUCTEMBI, JaBaTh I'PaPUIECKYIO
WUTIOCTPALMI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU



[TorumMaTe W WCMONB30BaTh (YHKIIMOHAIBHBIC TIOHSITHS U S3BIK (TEPMHHBI,
CUMBOJIMYECKUE O0O03HAYCHHS), OMPEACIATh 3HaueHHe (YHKIUU TI0 3HAYCHHUIO
apryMeHTa, OIPeIeTISATh CBOWCTBA (DYHKITUU TIO €€ TpaduKy.

Crtpouts rpadvKu AIeMEHTapHBIX PYHKIIUN BUA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OIHCHIBATb CBOHCTBA YNCIOBOH (YHKIUH T10
e€ rpaduky.

K xonIy oOyuenus B 9 kiaacce o0yJaromuiics MOIyYUT CIACAYIONINE MTPEeIMETHBIC
pEe3yJIbTaTHI:

Yuciia u BBIYMCTICHUS

CpaBHHBATh U YIOPSI0YMBATH PALMOHAJIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

BoinonsuaTe apudmMeTnyeckue IEHCTBUS C pPalMOHANIBHBIMH YHCIIAMH, COYETas
YCTHBIE W TUCHMEHHBIE MPUEMBI, BBINOJIHATh BBIYUCICHUS C HPPALUOHAIBHBIMU
YUCIIAMH.

HaxonnuTh 3HaYeHUs CTENEHEN C LEJIbIMHU ITOKAa3aTeJsIMU U KOPHEW, BBIUMCIATH
3HAYEHUS] YUCTIOBBIX BBIPAKECHUIA.

OKpyrJisiTh  IEWCTBUTEIBHBIE  YHWCIIA, BBINOJHATh NPUKHUIKY  pe3ysbTaTa
BBIYUCJICHUI, OIIEHKY YMCIIOBBIX BBIPAKECHUIA.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHElHbIE W KBaJpaTHbIE YPAaBHEHHUS, YPAaBHEHHsSI, CBOJSIIMECS K HUM,
MpocTellne ApoOHO-pallMOHAIbHBIE YPABHEHMUS.

Pemate cuctemMbl 1ByX JTMHEHHBIX YPABHEHUN C IBYMsSI IEPEMEHHBIMU U CHUCTEMBbI
JBYX YpaBHEHUH, B KOTOPBIX OAHO YPAaBHEHUE HE SIBISETCS JTMHEHHBIM.

Pemate TEKCTOBBIE 3a/layu alre0OpandyeckuM CocoOOM C MOMOUIBI0 COCTABIEHUS
YpaBHEHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBoaMTE MPOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPaBHECHUM, B TOM
quclie C MpUMEHEHHEeM TIpaduyecKux NpeJCcTaBlICHUN (ycTaHaBIMBaTb, UMEET JIU
ypaBHEHUE WIN CUCTEMa YPAaBHEHHUM PEIIeHUs], €CII UMEET, TO CKOJIbKO, U IIpoYee).

Pemath nuHeliHble HEpABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh pelIeHue
HEPaBEHCTB HA YUCJIOBOW MPSIMOi1, 3alIUCHIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Pemate cHucTeMbl JUHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOUAOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh PEILIEHUE CHUCTEMbl HEPABEHCTB HA YHCIIOBOM
PSIMOM, 3aIMCHIBATh PEIEHUE C IIOMOLIBIO0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 33/1a4.

DyHKUNHA

Pacnio3naBath (QyHKIMM M3y4yeHHbIX BHUAOB. Iloka3piBaTh cXxeMaTHYECKU
PaCIIOJIOKEHHE Ha KOOPAUHATHOMN IIJIOCKOCTH rpaguKoB byHKUMN
Buma:y =kx, y=kx+b,y=kix, y=ax2 +bx+c,y=x3,y= Vx,y= [x|, B

3aBUCUMOCTH OT 3HaU€HUN KOA(DPHUITUEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth u wu300pakaTh CXeMaTHUYeCKH TIpauKu KBaJpaTUYHBIX (DYHKIUH,
OTMUCHIBAaTh CBOWCTBA KBaIPATUUHBIX (DYHKIMI MO UX rpadukam.

Pacnio3naBate kBagpaTHuHyr0 GQYHKIUIO [0 (GopMylie, TPUBOIUTH MPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peaabHON KU3HHU, PU3UKU, TEOMETPHUH.

YucioBble NOCI€10BATEILHOCTH M IPOrPeccUuu



Pacmo3naBaTh apuMeTHUECKYI0 W TEOMETPHUYECKYI0 MPOTPECCHUU TMPU Pa3HBIX
crioco0ax 3aaHusl.

BBITONMHAT,  BBIYMCIICHMS € HMCHOJB30BaHMEM  (GopMysT  n-ro  4ieHa
apu(PpMETHICCKON U TEOMETPUICCKOM MPOTPECCUii, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4ICHBI ITOCICI0BATCILHOCTH TOYKAMH Ha KOOPJIMHATHOM IIJIOCKOCTH.

Pemate 3amaum, CBS3aHHBIC C YHCIOBBIMH IOCIICIOBATEIBHOCTIMH, B TOM YHCIIC
3aJlayd M3 PEaNbHOM JKM3HHU (C HCIOJB30BAHHEM KaJIbKYJIATOpPa, IH(PPOBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINIAHUPOBAHHUE

7 KIIACC
Haumenoanue paznena |KosnmuecTBo OcHoBHOE OCHOBHBIE BH/IBI IEATEIBHOCTH 00Y4YaOIINUXCS
(Temnl) Kypca 4acoB coepKaHue
Uucna v BBIYMCIICHHUS. 25 [TonsTHE CucreMaTu3UpOBATH M 000ramIaTh 3HAHUS
PanuoHanbHbIe uncia palMOHAJIBHOTO YUCia. | 00 OOBIKHOBEHHBIX U JICCATUYHBIX IPOOSIX.
Apudmernueckue CpaBHMBATH H YIIOPSAI0YMBATH APOOH, TPeOOPa30BHIBAsS
JICUCTBUS MIPU HEOOXOIUMOCTHU JIECATUYHBIC TPOOU B OOBIKHOBEHHEIE,

C palMoHaIbHBIMU
yuciamu. CpaBHEHHUE,
yHOPSI0YMBAHUE
paloOHaTbHBIX YUCE.
CreneHn

C HaTypaJIbHBIM
ITIOKa3aTeJIEM.
Pemenne oCHOBHBIX
3aja4 Ha Ipoou,
MIPOIICHTHI

U3 peATbHOMN
MPaKTUKHU.

[Ipu3Haku nenumocTy,
Pa3I0KEHUS

Ha MHO>KHTEITH
HATypaJIbHBIX YHCEIL.

OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUIHYIO IPOOB.

IIpyMeHATH pa3HO00pa3HbIe CIIOCO0bI U IPUEMBI
BbIYHCJIEHHUS 3HAYEeHHUI IPOOHBIX BHIPAKEHUI],

coJiep KalluX 0OBIKHOBEHHBIE U IECATUYHBIE IPOOU:
3aMEHSITh MPU HEOOXOAUMOCTHU JACCATUIHYIO TPOOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOU, TPUBOIUTD
BBIpaKeHHE K (hopme, Hanbosiee ya00HOM sl BBIYMCICHUH,
peo0pa3oBbIBAThH APOOHBIC BHIPAKECHHS HA YMHOKEHHUE U
JIeTICHUE ECITUYHBIX APOoOe K ACHCTBUIM C IETBIMU
YUCJIAMHU.

IIpuBoauTH YHCI0BbIE 1 0YKBEHHbIE IPUMEPbI CTETICHU
C HATypaJIbHBIM MOKa3aTesieM, OOBACHSS 3HAaUCHUS
OCHOBAHUS CTETICHU U TTOKa3aTessl CTeTeHU, HAaXOUTh
3Ha4YCHHS cTereneil Buaa a" (a — moboe paruoHaaIbHOE
YKCIO0, N — HATYypajIbHOE YHUCIIO).




Peanbhbie
3aBUCUMOCTH. [Ipsamas
u oOpaTHas
IPONOPLIMOHAIBHOCTH

IToHUMATHL CMBICIT 3aITUCH OOJIBITNX YUCEN C TIOMOIIIHIO
JECATUYHBIX Apo0Oeil u creneneil yucia 10, npuMeHATh UX
B PEAIbHBIX CUTYalIUSX.

IIpuMeHsATH TPU3HAKY IETMMOCTH, Pa3JI0KEHUS Ha
MHOKHUTENIA HaTypaJbHbIX YUCEN.

PemaTh 3aga4u Ha 4acTH, IPOLIEHTHI, POTIOPIIUH,

Ha HaXOXJACHHE TpoOu (TIPOIIEHTa) OT BETUIHHBI U
BEJTMYUHBI TI0 €€ 1poOu (TIPOLIEHTY ), ApOoOH (IIPOIICHTA),
KOTOPBIH COCTABIISICT OJHA BEIMYMNHA OT JIPYTOM.
IIpuBoaUTH, pa30MpPaTh, OLEHUBATH PA3TUYHBIC PEIICHNUS,
3aMKCH PEIICHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BACHATH, ONTUPASCH HA OTIPEICTICHUS,
MPSAMO MPOTIOPITMOHAIBHBIC U 00PATHO MPOTIOPITMOHATBHBIC
3aBUCUMOCTH MEX]ly BEIMUUMHAMH; PUBOIAUTH NMPUMeEPbI
ATUX 3aBUCUMOCTEH M3 peaJbHOTO MHPA, U3 APYTHX YIeOHBIX
MPEIMETOB.

PemaTh npakTHUKO-OPUEHTUPOBAHHBIE 33/Ia4M Ha IpoOH,
MPOIICHTHI, IPSIMYIO U 0OPATHYIO MPOMOPIIMOHATBHOCTH,
MPOTIOPIINH

AnreOpandeckue
BBIPKCHHUSI

27

bykBeHnHbIe
BBIPAKEHUS.
[IepemenHsle.
Jlonyctumeie
3HA4YCHUSA
NIEPEMEHHBIX.
DopMyIbI.

OBaajgers anredpanyecko TEPMUHOJIOTHEN U CUMBOJIMKOM,
NPUMEHSTH €€ B MPOIECCe OCBOSHUS Y4eOHOTO MaTepuala.
HaxoanTh 3HaueHus OYKBEHHBIX BBIPAKCHHM MPHU 3aJJaHHBIX
3HA4YCHUSAX OYKB; BBIOJHATHh BRIUUCICHUS IO (popMyIam.
BoIinosHaTh TpeoOpa3oBaHusl 1IEJI0T0 BBIPAKECHUS

B MHOT'OYJICH IIPUBEICHUEM MOI0OHBIX CIaracMbiX,
PacCKpBITHEM CKOOOK. BBINOIHATH YMHOXKEHNE OTHOUJICHA




[IpeobpazoBanue
OYKBEHHBIX
BBIPAXCHUU,
packpbITHE CKOOOK 1
MIPUBEAECHUE

HO,Z[O6HBIX cJlaraCMbIX.

CBolicTBa cTeICHU
C HaTypaJIbHbIM
MoKa3aTeJIeM.
MHOro4ieHsbl.
Crnoxenue,
BBIYUTAHHE,
YMHOKEHHUE
MHOTOYJICHOB.
DopMyIsl
COKpAILIEHHOTO
YMHOXKEHUS.
Paznoxxenue
MHOT'OYJICHOB
Ha MHOKHUTEIH

Ha MHOTOWIEH U MHOTO4JIEHa HA MHOTOYJIEH, IPUMEHATH
dbopMyIbI KBagpaTa CyMMBI M KBaipaTa pa3HOCTH.
OcyumecTBJIATH Pa310KEHNE MHOTOWICHOB HA MHOXKHUTEIH
MyTEM BBIHECEHMS 32 CKOOKH O0IEro MHOKUTET,
NpUMEHEHHUs (OPMYIIBI pa3HOCTH KBaIPaTOB, POPMYIT
COKpALIEHHOIO YMHOKEHUSI.

IIpuMeHnsaTH Ipe0Opa30BaHNE MHOTOYJIEHOB ISl PEIIECHUS
pa3IMYHBIX 33]a4 U3 MAaTEMATUKH, CMEKHBIX [TPEMETOB,
U3 peaNbHON MPAKTHUKHU.

3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTUS MAaTEMAaTUKH

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, paBuia
npeoOpa3oBaHus
YpaBHEHHS,
PaBHOCWJIBHOCTh
YPaBHEHUN.
JIunentHoe ypaBHEHUE

PemiaTes TMHEHHOE YpaBHEHUE C OJHOM IIEPEMEHHOM,
NMPUMEHsS NPABWJIA NIEPEX0AA OT UCXOAHOTO YPaBHECHUS

K paBHOCWJIBHOMY eMy Oosiee npoctoro Buja. Ilpoepsits,
SIBJISIETCS JI1 KOHKPETHOE YMCJIO KOPHEM YPaBHEHHSL.
Iox0upaTs npuMepbI AP YKCEI, SBISAIONIUXCS PEIICHUEM
JIMHEMHOTO YPABHEHUS C JIByMS IEPEMEHHBIMU.




C OJTHOM IEPEMEHHON,
pEILICHUE JTUHEUHBIX
ypaBHeHUM. Pemenue
3a/1a4 C MOMOUIBIO
YPAaBHEHH.
JluHerHoe ypaBHEHUE
C AByMSA
IIEPEMEHHBIMU U €TI0
rpaduk. Cucrema 1Byx
JIMHEWHBIX YPAaBHEHUN
C AByMA
IIEpEMEHHBIMU

CTpouthb B KOOPIWHATHON MJIOCKOCTH rpapuK JMHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIb3YSICh TpadUKOM,
NPUBOAUTH NPUMEPbI PEUICHUS YPABHEHUA.

HaxoauTh penieHue CUCTEMbI IBYX JUHEHHBIX YPABHECHUMN
C ABYMSI IEPEMEHHBIMU.

CocTaBisTh U pelIaTh YPAaBHEHUE UJIU CUCTEMY
YPAaBHEHMM I10 YCIIOBHIO 33]1a41, HHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H I10Jy4YECHHBIN
pe3yJbTar

KoopauHatel v rpaduku.
DOyHKIMU

24

Koopnnnara Toukn
Ha npsMoil. YucioBbie
MPOMEKYTKHU.
Paccrositane mexny
JIBYMS TOYKAMU
KOOPAUHATHOMN
IIPSIMOM.
[IpsimoyrosnbHas
cucTtemMa KOOpAUHAT
Ha IUIOCKOCTH.
[Tpumeps rpadukos,
3aIaHHBIX
dbopmynamu.

H300pakaTh Ha KOOPAVMHATHOM IIPSAMON TOYKH,
COOTBETCTBYIOIIIME 33/IaHHBIM KOOpAUHATAM, JIy4H, OTPE3KH,
MHTEPBaJIbl; 3aMKCHIBATh UX HA alIr€OpanyecKoM SI3bIKE.
OTMeuaTh B KOOPAUHATHON IMJIOCKOCTH TOYKH T10
3a/IaHHBIM KOOpJMHATaM; CTPOUTh I'paUKH HECIOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (POPMYyJIaMH, B TOM YHUCIIE

C TIOMOIIIBIO ITU(POBBIX JTaAOOPATOPUTA.

IIpumMeHsATH, M3yYaTh MPEUMYIIECTBA,
HHTEPNPETHPOBATH rPaPUIECKUN CIIOCOO MPEACTABICHUS
U aHaJIM3a pa3HOOOPA3HOM KU3HEHHOW MHPOpPMALIUH.
OcBauBaTthb nousaTue GyHKIIUH, OBJIA/ICBAThH
(GYHKIIMOHATBHOU TEPMUHOJIOTHEH.

Pacno3naBathb juHElHY0 QyHKIHIO Y = KX + b,




Yrenue rpadukoB
peantbHBIX
3aBUCUMOCTEN.
[Tonstue GhyHKIMN.
I'paduk dpyHkImIM.
CaoiicTBa pyHKIMH.
Jluneiinas QyHKITHUS.

ONKMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUU

k03¢ uiueHToB K u b.

Crpouts rpaduku nuHerHoN GyHKUUU, QYHKIHHA Y =| X |.
Hcnoab3oBath nugpoBbie pecypebl 11 IOCTPOEHUS
rpagukoB QYHKIMN U U3yYEHUS UX CBOMCTB.

[IprBOINUTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEATIBHBIX
IIPOLIECCAX U SIBJICHUSX

JACOB I10 ITPOTPAMME

[TocTpoenue rpaguka
JAUHENHON PyHKIUH.
I'padux pynxumn
y=|x|
[ToBTOpeHue u 06001ICHNE 6 [ToBTOpEHUE Bri0uparhb, IpUMEHATH OLIEHMBATH CIIOCOOBI CPABHECHUS
OCHOBHBIX TOHATHI 4yucesl, BBIYUCICHUH, TpeoOpa3oBaHUd BEIPAKECHUM,
Y METOJIOB Kypca pelIeHUsI YPAaBHECHUH.
7 kyacca, 000011eH1Ee OcyumecTBJIATh CAMOKOHTPOJIb BBINIOJHIEMBbIX ACHCTBUI U
3HAHUU CaMONPOBEPKY Pe3yJIbTaTa BHIYUCICHH, TPeoOpa30BaHUI,
IIOCTPOCHUM.
PemiaTe 3aga4m U3 peajsbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUS ISl PEIICHUS 3a/1a4 U3 APYTUX
IIPEIMETOB.
Pemath TeKcTOBBIE 3a/1a4H, CDABHUBATDH, BIONPATh
CNoCco0bI pEIICHUS 3a/1a4n
OBIIEE KOJIMYECTBO 102




8 KVIACC

KBagpaTHbie KOpHU

u3 uymcia. [lonsarue
00 UppalroOHAIBHOM
yucie. JlecaTuIHbIe
NPUOIKEHUS
HUppallMOHATBHBIX
YHCEIL.
JlelicTBUTEIbHbBIC
yucia. CpaBHEHHE
JIEMCTBUTEIILHBIX
YHCEIL.

YpaBHeHue BUaa

X2 = a.

CBolicTBa
apuhMETHUECKUX

KBaJPATHBIX KOPHEN.

[IpeobpazoBanue
YHUCJIOBBIX
BBIPAKCHUMH,
coJiepaKalnx
KBa/IpaTHbIE KOPHU

HanmMeHnoBanue pasnena  |KonnuecTso OcHoBHOE OCHOBHBIE BH/IBI IEATEILHOCTH 00Y4YaOIINUXCS
(Temnl) Kypca 4acoB COZIEpKaHUE
Uucna v BBIYMCIICHHUS. 15 KBangpaTHbIil KOpeHBb D®opMyJIHPOBATH ONpeeIeHHe KBaIPaTHOTO KOPHS

U3 4Kciia, apu(pMETHIECKOro KBaIpaTHOIO KOPHS.
IIpuMeHATH onepanyio U3BJICYECHUA KBAIPATHOTO KOPHS
U3 YHCIIA, HCHOJb3YS IPU HEOOXOAUMOCTH KAJIBKYJISTOP.
OueHnBaTh KBaPATHBIE KOPHU LIEJIBIMU YHCIIAMH U
JECATUYHBIMU IPOOSMHU.

CpaBHUBATB U YIIOPAA0YUBATH PALIMOHAIBHBIC U
YppanOHaIbHbIC YNCIIA, 3alIMCAHHBIE C ITIOMOILBIO
KBaJpPaTHBIX KOPHEM.

McenienoBaTh ypaBHeHUE X2 = @, HAXOUTh TOYHBIE U
npubIMKEHHBIE KOpHU Tipu a > 0.

HcciienoBath cBOMCTBA KBAAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE DKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KaJIbKYJIATOPA
(koMIbrOTEpA).

Jloka3bIBATh CBOMCTBA apu(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JIsl IPeoOpa3oBaHus BbIPAKEHUN.
BoInoJHATH Npeo0pa3oBaHUA BHIPAKEHUHN, COJIEPHKALTUX
KBaJpaTHbIE KOPHU. BrIpaxkaTe nepeMeHHbIE

13 TEOMETPUIECKUX B PU3NIECKUX HOPMYII.

BoeruncasaTh 3Ha4E€HUA BBIPAXKCHUHN, COAEPKALLNX
KBaJpaTHbIE KOPHU, UCTIOJIB3YS ITPU HEOOXOUMOCTH
KQJIBKYJISTOP.




Hcnoab3oBaTh B XOA€ pEeLICHUS 3a/1a4 3JIEMEHTAPHBIE
IPEJICTaBICHUS, CBA3aHHbIE C IPUOIMKEHHBIMU 3HAUEHUAMHU
BEJIMYUH.

3HAKOMHUTBCS € HCTOPHEH PAa3BUTHS MAaTEMaTUKH

Yriciia U BEIYUCIICHUS.

CrerneHb ¢ HeIbIM

@®opMyJTHPOBATH ONpeieIeHUe CTETICHU C LIEJIbIM

CreneHsp ¢ LesbM MOKa3aTEJIEM. MOKA3aTEeIIEM.
[MOKa3aTeyieM CraHngapTHas 3aMuch IIpeacraBiasiTh 3aUCh OOJBIINX U MAJIBIX YHCEIT
quca. B CTaHJIapTHOM BHjie. CpaBHMBATH YKCIIA U BEJTUYUHBI,
Pa3mepst 00beKTOB 3anuca”HbIe ¢ UcnoJib3oBaHueM cteneHu 10.
OKpPY’KaIOLIEro MUpa HUcnosb30BaTh 3aNMCh YUCE B CTAHAAPTHOM BUJIE
(OT BJIEMEHTAPHBIX JUTSL BBIPAQXKEHUSI pa3MEpPOB OOBEKTOB, JJIUTEILHOCTH
YaCTHI] IIPOLIECCOB B OKPYKAIOIIIEM MHUPE.
J10 KOCMUYECKUX DopMyJHPOBATH, 32ANIMCHIBATH B CUMBOJIHYECKOH (popMe
00BEKTOB), Y WLIKCTPUPOBATH IPUMEPAMHU CBOKCTBA CTENIEHU
JJTATEIIbHOCTh C LEJIBIM [TOKAa3aTeJIeM.
IIPOLIECCOB IIpyuMeHATHL CBOICTBA CTETNICHU ISl TPeoOpa3oBaHUs
B OKPYJKAIOILLIEM MUpPE. | BBIPAXKEHHM, COIECPKAIIUX CTENECHHU C LIEJIBIM [IOKA3aTEIIEM.
CBolicTBa CTEINIEHU BbInoHATH AEeHCTBHUS C YMCIaMHM, 3alIMCaHHBIMU
C LIEJIBIM MOKa3aTeleM | B CTaHJIapTHOM BHjIE (YMHOXEHUE, IeJIeHNE, BO3BE/ICHNE
B CTCTICHB)
Anredpandeckue KBanpartnsiii Pacno3HaBaTh KBagpaTHbIN TPEXWICH, YCTAHABINBATH
BbIpaKeHUS. KBapaTHbIi TPEXUJIEH. BO3MOKHOCTB €r0 pa3j0XeHUs] Ha MHOKUTEH.
TPEXUIEH Paznoxenue PackiagbiBaTh HAa MHOKUTEIM KBAJIPATHBIA TPEXUIIEH

KBaJIPaTHOTO

C HCOTPHULATCIIbHBIM JUCKPUMHUHAHTOM




TpEXUIICHA
Ha MHOXUTEIU

Anrebpanyeckue
BBIPAKCHHSL.
Anrebpandeckas 1poOb
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Anrebpandeckas
npo6b. JlomycTumeie
3HAYCHUS
MIePEMEHHBIX,
BXO/ISTITIX

B alireOpanyeckue
BBIPKCHHUSL.
OCHOBHOE CBOMCTBO
anreOpanyeckoit
npobu. CokpaileHue
TpOOeii.

Crnoxenue,
BbIUHTAHUE,

YMHOXCHHC U ICIICHHUC

anredpandecKux
TpOOeii.
[IpeoOpazoBanue
BBIPAKCHUMH,
coJiep KaIImx
anreOpandecKue
npodu

3anuceiBaTh anredpanyeckue BolpaxxkeHus. Haxoqutp
00J1acThb onpeesneHus paliOHaIbHOTO BBIPAXKEHMUSL.
BbINOJIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYHC/IATH
3HaYeHHUe JpoOU, B TOM YHCIIE C IOMOIIbIO KAJIBbKYJISATOpA.
®opMyIHPOBATHh OCHOBHOE CBOICTBO aJlreOpanyeckoin
IpoOU ¥ MPUMEHSATHb €ro JUIsl IpeoOpa3oBaHusl IpoOeil.
BbINOJHATH 1eiicTBHA C aIredpanyecKuMu ApoOsIMU.
[IpumensTh npeoOpa30BaHUsl BRIPAKEHUHN JJI PEIICHUS
3a1a4. BeipaxaTs nepemenHsble u3 popmyn (Guzndeckux,
r€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAI1H )




YpaBHEHUS U HEPABEHCTBA.
KBagpaTHble ypaBHEHUS
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KBagpaTHoe
ypaBHeHue. HenomHoe
KBaJIpaTHOE
ypaBHeHue. opmyna
KOpHEU KBaJIPaTHOIO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHenui,
CBOJISAILUXCS

K KBQ/IPaTHBIM.
[Ipocreitmue qpoOHO-
paloHaIbHbIC
YpaBHEHHUS.

Pemenne TekcTOBBIX
3a/1a4 C MOMOUIBIO
KBaJpaTHBIX
YPaBHEHUM

Pacno3HaBaTh KBaJIpaTHbIE YPaBHEHUS.

3anuceiBaTh (POPMYJ1y KOPHEH KBAJAPAaTHOIO YPaBHEHMUS;
pelaTs KBaJpaTHbIe YPABHEHUSI — IOJIHBIEC U HENOJIHBIC.
IIpoBoauTh MpocTeine UCCaAeA0BAHUA KBaIPATHBIX
YPaBHECHUM.

Pemiats ypaBHeHMs, CBOAAIMECS K KBAIPATHBIM,

C TIOMOIIIBIO MPEe0OPa30BAHKUM M 3aMEHOM MEPEMEHHOM.
Hao0uaroaath 1 aHAJIM3HPOBATDH CBSI3b MEXAY KOPHSAMHU U
K03 UIMEHTaMH KBaJAPAaTHOTO YpaBHEHMS.
®opmyaupoBath TeopeMy Buera, a Takxke oOpaTHYIO -
TEOPEMY, IPUMEHATH 3TH TEOPEMBI JJIS1 PEILICHUS

3a1ad4.

Pemath TekcTOBBIE 32/1a4M aNreOpanueckuM CIIOCOOOM:
NEePEXOAUTH OT CIOBECHOU (POPMYIIMPOBKH YCIOBHS 3aa4H
K aJIreOpandeckoi MoJIeH MyTEM COCTaBIICHUS YPaBHEHMUS,;
pelaTh COCTABIICHHOE YPaBHEHUE; UHTEPIIPETUPOBATD
pe3yJbTar.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHSI anTreOpsl

YpaBHEHUS U HEPABEHCTBA.
CucreMbl ypaBHEHUN
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JIuHenHoe ypaBHEHUE
C AByMs
NIEPEMEHHBIMH, €TO
rpaduk, npuMepbl
pelLIeHNs YpPaBHEHUHN
B LIEJIBIX YUCIIAX.
Pemenune cucreM aByx
JIMHEWHBIX YPaBHECHUMN

Pacno3naBarth JIMHEHHbBIE YPABHEHHUS C IByMS
IIEPEMEHHBIMHU.

Crponth rpaduky TMHEHHBIX YPABHEHHI, B TOM YHCIIE
HCIOJIb3Ys HM(ppPOBbIE peCypCHhl.

Pazimyars napasuiesbHbIE U IEPECEKAIOIINECS MPSIMBbIE
10 UX YPaBHECHUSM.

Pemateb cucremsl 1ByX JUHENHBIX YPABHEHUH C ABYMsI
MIEPEMEHHBIMU MOJICTAHOBKOW U CIIOKEHUEM.




C IBYMsl
MIEPEMEHHBIMU.
[Ipumeps! pemenus
CHCTEM HEJIUHEHHBIX
YpaBHEHUM C ABYMSI
[IEPEMEHHBIMU.
I'paduueckas
WHTEpHIpETALINS
YpaBHEHUS C ABYyMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
ypaBHEHUM C IByMS
IIEPEMEHHBIMU.
Pemenune TeKCTOBBIX
3aJa4 C IIOMOIIbIO
CUCTEM YpPaBHEHUI

Pematsb npocTeiinme cucTeMsl, B KOTOPBIX OJHO

13 YPAaBHECHUU HE SIBISICTCS JTUHEUHBIM.

[puBoauts rpaduyecKy0 HHTEPNPETALUIO PENICHUS
YpaBHEHMUS C IBYMs IEPEMEHHBIMH M CUCTEM YpaBHEHHUI
C IBYMSI [IEPEMEHHBIMU.

Pemats TekcTOBBIE 3a1a4M aIreOpandecKuM CIiocoooM

YpaBHEHUS U HEPABEHCTBA.
Hepasenctaa

12

YHucnoseie
HEPABEHCTBA U UX
CBOICTBA.
HepaseHcTBo ¢ ogHOM
NIEPEMEHHOM.
Jlunerinbie
HEPABEHCTBA C OJIHOMN
IIEPEMEHHOU U UX
petienue. CucTemsl
JIMHENHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTEFOCTPUPOBATH UX HA KOOPAUHATHOM NIPSIMOM, J0KA3bIBATh
anreOpanyeck.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEUICHUS 3a4a4.
Pemiath nmuHeliHbIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300pa)kaTh pelieHne HEPaBEHCTBA HA YMCIOBOM MPSMOM.
Pemath cucTeMbl THHEHHBIX HEPABEHCTB, M300pakaTh
pELIEeHUE CUCTEMBI HEPABEHCTB HA YUCIIOBOU MPSIMOM




C OHOM NEPEMEHHOU
U UX PEIICHUE.
N3obOpaxkenue
pEeLIEHNs TUHENHOTO
HEPABEHCTBA U UX
CHCTEM Ha YMCJIOBOM
PAMOU

O yHKIUH.
OCHOBHBIE ITOHATUS

[lonsiTue pyHKUIMU.
OO6nacTb onpeeneHus
U MHOXECTBO
3HAYCHUN (PYHKIUU.
CrniocoObI 3a1aHus
byHKIIUH.

I'padux byskIHH.
CaoiicTBa (hyHKLIMH,
UX 0TOOpakeHHe

Ha rpaduke

Ucnoab3oBaTrh QyHKIMOHATBEHYIO TEPMHHOJIOTHIO U
CUMBOJIUKY.

BoruuncjasaTs 3HaveHus QYHKIUN, 3aJJaHHBIX GOpMYyIaMu
(mpu HEOOXOAMMOCTH UCTIONIb30BaTh KAJIbKYJISTOP);
COCTABJISATH TA0JUIbI 3HAYEHUH QYyHKIUU.

CTponTh 10 TOUKaM rpaguku QyHKIUHN.

OnuceiBaTh CBOMCTBA (PYHKIIMU HA OCHOBE €€
rpaduuecKoro npeacTaBICHUs.

Ucnoan3oBath QyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
CUMBOJIUKY.

HccnenoBarth npumepsl rpaduKkoB, OTPaKaroOIIUX peaslbHbIE
Ipo1ieCcchl U sBiicHUs. [IpuBOAMTL MpUMeEpPBbI ITPOLIECCOB U
SBJICHHUM C 3aJITaHHBIMH CBOWCTBAMM.

Hcnoab30BaTh KOMIBIOTEPHBIE IPOIPAMMbI

JUTsl TOCTpOeHMsI rpadMKOB (PYHKIMI ¥ U3yUEHUS UX CBOWCTB

OyHKIUH.
UrciioBbie QyHKINH

YreHue v mocTpoeHUe
rpa@ukoB QyHKIMIMA.
[Tpumeps rpadrkoB

Haxoauts ¢ nomombio rpaduka QyHKIIUN 3HaYEHUE OJTHON
Y3 paCCMATPUBAEMBIX BEJIUYMH M0 3HAYCHUIO IPYTrOM.
B HecnoxkHBIX ciydasx BbIpakaTh (GopmyJioil 3aBUCUMOCTD




dyHKImi,
OTPAKAIOITUX
pealbHbIE MPOLIECCHI.
OyHKIUH,
OIIHCBHIBAIOIINE
IPSMYIO U OOpaTHYIO
MPONOPIIMOHAIIBHBIE
3aBHCHMOCTH, UX
rpaduKy.

I'paduk pyHKIIIH

y = X2

OyHKIMU

y = X2’ y = X3’
y=vx,y=|x|;
rpaduyecKoe pericHue
YPaBHEHUU U CUCTEM
YPaBHECHUM

MEK]ly BEIMYMHAMU.
OnucbIBaTH XapakTep U3MEHEHUS OJTHON BETNYNHBI

B 3aBUCHMOCTH OT U3MEHEHUS JPYTOMu.

Pacno3naBath Bubl n3ydaembix GyHkiuii. [loka3piBaTh
CXeMATHYECKH IT0JI0KEHNUE HA KOOPANHATHOMN IIIIOCKOCTH
rpadukoB GyHkImii Buga: y = X4y = x5,y =vVx, ¥y = |x|.
HUcnoab3oBarh QyHKUMOHAIBbHO-TPapUUECKUE
NpeACTABJICHUS JUIsl PEILICHHS U UCCIIEI0BAHUS YPABHEHNN U
CUCTEM YPaBHECHUM.

HpumensaTs uugpoBbie pecypchl s IOCTPOCHUS
rpad@uKoB QyHKIIHIMA

[loBTOpEeHuEe 1 00001IEHNE

IToBTOpEHHE
OCHOBHBIX MMOHITHH U
METOJI0B KypcoB 7 1 8
KJIacCOB, 0000IIIeHNE
3HAHUM

Bbi0upaTh, NpUMEHSATh, OLEHUBATH CNIOCOOBI CPABHECHUS
YKCeJl, BEBIYUCICHUM, MPEeoOpa30oBaHUI BbIPAKEHUH, pELICHUS
YPaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEUCTBUN U
CaMOTIPOBEPKY pe3yJibTaTa BEHIYUCICHHUM, TPeoOpa30BaHuUI,
MTOCTPOCHHUM.

Pemiate 3a1aun U3 peajibHOM KU3HU, IPUMEHATH




MaTeMaTUYECKHUE 3HAHUS JIJISl PEIICHUS 3a/1a4 U3 APYTUX
PEIMETOB.

PemiaTh TeKCcTOBBIE 32/1a4H, CPDABHUBATH, BLIOUPATH
CIOCOO0BI pEIICHUS 3a1a4u

OBIIEE KOJIMYECTBO
YACOB I10 [TPOI PAMME
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9 KUIACC

JlericTBUTEIBHBIC YHCIIA

HppanuoHaIbHbIE
YHCJIa, KOHEUHBIE U
OeCKOHEUHEIC
JECATHYHBIC TPOOH.
MHOX€CTBO
JIEUCTBUTEIILHBIX
YHCEeJT,
JIEHCTBUTEIILHBIC
YHCiIa Kak
OECKOHEYHEIE
JECATUYHbBIC TPOOH.
B3anMno o/1HO3HAYHOE
COOTBETCTBHUE MEKY
MHO>KECTBOM
JICUCTBUTEIIBHBIX
YHCEeJI U MHOXKECTBOM
TOYEK KOOPAUHATHOU
PSIMOM.

CpaBHeHue
JIEUCTBUTEIBHBIX YHCET,
apupMeTuyecKue

Hanmenosanue paznena  |[KommuecTso OcHOBHOE OCHOBHBIE BH/IBI IEATEILHOCTH 00Y4YarOIINUXCS
(Temnl) Kypca 4acoB CoZIEpKaHuE
Uriciia 1 BBIYMCIICHUS. 9 PaunonaneHeie uriciia, | PasBuBaTh mpeacTaBjeHHMs O YUCIaX: OT MHOKECTBA

HaTypaJIbHBIX YMCEJI JJO MHOKECTBA ICMCTBUTEIbHBIX YUCEIL.
O3HAKOMUTBCH C BO3MOXXHOCTBIO MPEICTABICHUS
JIEUCTBUTEILHOI'O YKCJIa KaK OECKOHEYHOU JECITUUHOMN
TpoOU, MPUMEHSITh JCCATUYHbBIC TTPUOIMKCHUS
pALMOHAIBHBIX U UPPAIMOHAIIBHBIX YU CEIL.

HN3o00paxkaThb ACHCTBUTEIIBHBIC YKCIIAa TOUKAMU
KOOPAWUHATHOMN NIPSIMOM.

3anuceiBaTh, C)ABHUBATH M YIIOPSA0YHUBATH
JIEUCTBUTEJILHBIC YHCIIA.

BbInoJIHATH, cOUeTasi YCTHBIE U TUCbMEHHBIEC TPUEMBI,
apumeTndecKre 1eMCTBUS C pallHOHAJIbHBIMUA YUCIIAMU;
HAXO/UTH 3HAYCHUS CTCIICHEN C IEJIBIMU ITOKA3aTeIsIMU U
KOPHEW; BHIYMCJIATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.
IMoay4yuTs npeacraBjaeHre O 3HAYUMOCTH
JIEUCTBUTEJILHBIX YUCEJI B IPAKTUUECKOU AEATEITLHOCTH
YeJIOBEKA.

AHAJIU3UPOBATH U [1€J1ATh BBIBO/JbI O TOYHOCTH
IPUONMKCHUS ACHCTBUTEIIHFHOTO YHCIIa IIPH PEIICHUH
3aJ1a4.

OKpyrJasiTh ACHCTBUTEIIBHBIE YUCIIA, BHINOJHATH
NPUKUIKY PE3yIbTaTa BBIYUCICHUN, OUEHKY 3HAUYCHU I




JIEUCTBUSA

C ICUCTBUTEILHBIMU
YHCIIaMH.
[Tpubnmxxénnoe
3HAYCHHE BEJIUYHHBI,
TOYHOCTD
MIPUOJIIKEHUS.
OkpyriieHue yuce.
[Ipukuaka u oleHka
pe3yJbTaToOB
BBIUMCJICHUH

YU CIIOBBIX BBIpa)KCHI/If/'I.
3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MATCMATHUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJTHOU
[IEPEMEHHOU

14

JInHelHOe ypaBHEHUE.
Pemenune ypaBHeHui,
CBOJSILNXCS

K JINHEWHBIM.
KBamgpaTtHoe
ypaBHeHHe. Pemenue
YPaBHEHU,
CBOJSILNXCS

K KBaJIpaTHBIM.
bukBagparHsie
YpaBHEHHS.

[Ipumepsl perieHus
YPaBHEHUH TPEThEU

Y 4YETBEPTOU CTEIICHEN

OcBauBaTthb, 3a1IOMHMHATH M IPUMEHATH rpaduyeckue
METO/bI [IPU PEIICHNN YPAaBHEHUH, HEPABEHCTB U UX
CHCTEM.

Pacno3naBarh 1eibie U IpOOHBIE YPABHEHHUS.

Pemiath JinHelHbIC U KBA/IPATHbIC YPABHEHMUH,
ypaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE T1PpOOHO-
palMOHAJIBHBIE YPABHEHUS.

IIpeanaratb BO3MOXXHBIE CLIOCOOBI PEIICHUS] TEKCTOBBIX
3a/1a4, 00CyKIaTh UX M PelIaTh TEKCTOBBIE 3a4a4U
Pa3HBIMHU CIIOCOOAMH.

3HAKOMUTBHCS C MCTOPHMEN Pa3BUTHS MaTEMaTUKA




pa3ioKEHUEM

Ha MHOKHUTEJIH.
Pemenune npo6Ho-
palMOHAIIBHBIX
YPAaBHEHH.

Pemntenne TekcTOBBIX
3a/1a4 anreOpanyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucreMbl ypaBHEHUN

14

YpaBHEHUE C AByMs
IIEPEMEHHBIMH U €TI0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenne. Permenue
CUCTEM JIBYX
YpPaBHEHUI, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpOou
CTEIICHH.
I'paduueckas
WHTEpIIpETALNS
CUCTEMBI yPaBHEHUN

C IIByMsI IIEPEMEHHBIMH.
Penrenune TekCTOBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JBYX JTUHEHUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHE HE
SABJISIETCS JIMHEWHBIM.

Hcnoab3oBath QyHKIHOHATBHO-TPAPUUECKUE
IIPEICTABIICHUS JUIsl PellIeHUs U MCCJIeI0BAHUS YPAaBHCHHI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anre0pandeckuM Croco0oM: NMepexoauTh OT CIOBECHOU
(GbOopMYIUPOBKH YCIOBUS 3aJ]a4H K alreOpanyeckoi Moieaun
IIyTEM COCTABJICHHS CUCTEMBI YPABHEHUH; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3ynbTar.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTeMaTUKU




3a/1a4 anreOpandecKuM
CIIoco0oM

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarp, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
Hepasencraa HEPaBEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBONCTBA. BoinmoHATH Ipeodpa3oBaHsl HEPABEHCTB, MCIOJIb30BATH
JIunelinbie JUTs IpeoOpa3oBaHMs CBOMCTBA YUUCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacnio3zHaBaTh JTMHEHHBIC U KBAJAPATHBIC HEPABEHCTBA.
C OTHOM MEPEMEHHOMN Pemiatb nTuHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PEILICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINX
CucTteMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh
HEPABEHCTB C OAHOMN IIOJIyYEHHBIE PELICHUS.
IIEPEMEHHON U UX MN300paxkaTh pelicHUE HEPABEHCTBA U CUCTEMBI HEPABEHCTB
peLIeHHuE. Ha YUCJIOBOM NPSIMOH, 3aANMUCHIBATH PEIICHUE C TOMOIIBIO
KBanparusie CHMBOIJIOB.
HEPABEHCTBA U UX Pemarhb KBajipaTHbIE HEPABEHCTBA, UCIIOJIb3YS
peLIeHHE. rpadguueckue npeacTaBIeHus.
I'paduueckas OcBauBaThb U NPUMEHATH HEPABEHCTBA MPU PELICHUH
VHTEPIpPETALNS Pa3IMYHBIX 33]1a4, B TOM YUCJIE TPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMHU
OyHKUIUH 16 KBanparnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

bynkuus, e€ rpadgux u
cBoricTBa. [Tapaboua,
KOOPAMHATHI BEPILIUHBI
napaboJibl, OCh

WLIKCTPUPOBATH CXeMATHYeCKH, 00bSIICHATH

pacnoJioKeH!e Ha KOOPAUHATHOM MIIOCKOCTH rpaduKoB
Y = X3,

X

Gynkumit Buga: y = kx,y = kx+ b,y =




CUMMETPUH MapaldoIbl.

I'paduku pyHKUMIA:
y =KX,
y=kx + Db,
K
y =
X
y = %,
y = %,
y = Vx,
y = |x|

y =x3,y =/x, ¥ = | x| B 3aBHCUMOCTH OT 3HAYCHHIi
K03((PUIIMEHTOB; OMKCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBaJpaTuuHyto GyHKIIUIO 110 popMyIie.
IIpuBoaAUTHL NpUMeEPHI KBAAPATUYHBIX 3aBUCHUMOCTEN
U3 pealbHOU KU3HU, (PUUKHU, TEOMETPUH.

BoIsaBasATH 1 0000111aTh OCOOCHHOCTH TpadrKa
KBaJIpaTUYHON PyHKIMHU Y = ax? + bx+ c.

Ctpouthb 1 H300pakaTh cXeMaTH4YeCKHU rpaduxu
KBaJIpaTHYHBIX (PYHKIIHA, 3aJaHHBIX (opMyrTamMu BHUIa
y=axi,y=ax?+qg,y=a(x+p)%y=ax?+bx+c.
AHAJIM3HPOBATH U PUMEHSATH CBOMCTBA N3yUYECHHBIX
(GYHKIMI 7151 X TTOCTPOEHUSI, B TOM YHCIIE C IIOMOIIBIO

U (POBBIX PECYPCOB

YucioBeie
OCJIENOBATEIILHOCTH
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ITonsaTue yncaoBoM
IOCJICIOBATCIbHOCTH.
3aganue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
bopmynoi u

dbopmyoii N-ro YiieHa.

Apudmernueckas u
reoMeTpu4ecKas
IIPOTPECCUH.
@opmyJibl N-ro YieHa
apupMeTHIECKON 1
reOMETPUYECKOU

OcBauBaTh U NPUMEHATH UHJEKCHbIE 0003HAYEHNUS,
CTPOMTH peYeBbie BbICKA3BIBAHUS C UCIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBSI3aHHOM C TIOHSITUEM
II0CJIEI0BATEIBHOCTH.

AHaau3upoBaTh GpopMyiy N-ro yieHa
IIOCJIE0BATEIBHOCTH WU PEKYPPEHTHYIO (DOPMYILY

H BBIYHCJISATH WICHBI [I0CIEA0BATEIBHOCTEN, 3aJaHHBIX
3TUMU (HOpMyJIaMHU.

YcranaBauBaTh 3aKOHOMEPHOCTH B IOCTPOCHUHU

IMoCJaCaA0BATCIbHOCTH, €CJIN BBINMKMCAHLI IICPBLIC HCCKOJIBKO

€€ YWIEHOB.
Pacno3naBaTh apuMETUUECKYIO U TEOMETPHUECKYIO
MIPOTPECCUHU MPU PA3HBIX CIIOCOOAX 3aaHUSI.




MPOrPECCUM, CYMMBI
NIEPBBIX N YIECHOB.
N3obOpaxkeHue 4ieHOB
apupMeTHIeCcKOi 1
r€OMETPUIECKON
MPOrPECCUN TOUKAMHU
Ha KOOPAUHATHOMN
IJIOCKOCTH.
JIuHenHbIl U
3KCIIOHEHLIAIbHbBIN
pOCT.

CI10HBIE IPOLIEHTHI

Pemats 3a7auu ¢ ucnonbp3oBaHueM (Gopmyr N-TO dieHa
apu(pMETUYECKON 1 TEOMETPUUYECKON MPOrPECCUiA, CyMMBbI
NEPBBIX N YJIECHOB.

HN300paskaTh 4iICHBI OCIIEI0OBATEIIBHOCTH TOYKAMU

Ha KOOPJANHATHOM MJIIOCKOCTH.

PaccmarpuBaTth npuMepsl NPOUECCOB U IBJICHUI

U3 PEATbHOU KU3HU, UUTFOCTPUPYIOIIUE U3MEHECHHE

B apu(hMETUUYECKON IPOrPECCUH, B TEOMETPUUYECKOIM
IPOrpeccuy; N300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguyecku.

PemiaTe 3aga4m, CBsI3aHHbBIE C YUCIIOBBIMU
IIOCJIEIOBATEIBLHOCTSIMHU, B TOM YUCJIE 3aa4U U3 PEAIbHOU
KU3HH C UCTIOJIb30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(9NEKTPOHHBIX TAOIUIL, TPaUUECKOr0o KaNbKYJISTOpA U T.11.).
Pemathb 3a1a4n Ha CIIOKHBIE IPOLICHTHI, B TOM YHCIIE
3a/1a4y U3 peanbHOU MPAKTUKH (C UCTIOIb30BaHUEM
KaJIbKYJISITOPA).

3HAKOMHMTBHCH ¢ UCTOPUEN PAa3BUTUA MAaTEMATUKHU

[ToBTOpEeHue, 00001ICHKE,
cucTeMaTHu3anus 3HaHUU
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Yucnan
BbIYMCJICHHS (3aIKCh,
CpaBHEHHE, ICHUCTBUS
C ICMCTBUTEILHBIMU
YUCJIaMU, YUCIIOBas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
POTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, TOJMHOKECTBO,
onepalny HaJ MHOKECTBAMHU; MCIOJIb30BaTh rpaduyeckoe
IIPEICTABIEHUE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IPOLIECCOB U SIBJICHUI, IPU PELIEHUH 3a]a4 U3 APYTHX
y4eOHBIX MTPEMETOB.

AKTYaJTU3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHBIE ¢ YUCJIAMHU: HATYPAIBHOE YHCIIO,
IPOCTOE U COCTABHOE YMCIIA, IETUMOCTh HATYPaJIbHBIX




OKpYTJICHHE,
NpUOJINKEHNE,
OLICHKQ; pEIICHNE
TEKCTOBBIX 3aj1a4

yuces, NPU3HaKU JCIUMOCTH, 11€JI0€ YUCIIO, MOAYJIb YHCIa,
O0OBIKHOBEHHAsI W IECATUYHAS POOU, CTaHIapTHBIN BU/T
yucia, apuMEeTHIECKUM KBaJIpaTHBIH KOPEHb.
BbINOJIHATH JeiicTBUSI, CPABHMBATH M YIIOPSA0YUBATH

apu(MeTHIECKUM YucIia, NPeACTaBIATh YACIa HA KOOPIUHATHOM MPSMOH,
CII0COO0M) OKPYIJISITh YHCJIA; BHINOJHATH NPUKUIKY M OLEHKY
pe3yibTaTa BHIYUCICHUMH.
PemaTh TeKCTOBBIE 32/1a4M apUPMETUUECKUM CITOCOOOM.
PemaTh npakTuyeckue 3aia4m, CoJIep>Kalliue NPOLEHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIIME 3aBUCHUMOCTH: CKOPOCTh —
BpEMsSI — PACCTOSIHHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBHOCTD TPYAA.
Pa30uparts peasibHbIEC )KU3HEHHBIC CUTYAIUH,
(opMyIHpPOBATH UX HA SI3bIKE MATEMATHKH,
HAXOUTh PEIICHUE, IPUMEHSA MAaTEMATUYECKUH anmapar,
HHTEPIPETHPOBATH PE3YIIHTAT
AareOpanyeckue OnepupoBaTh NOHATHUSIMM: CTEIICHb C I[EJBIM
BbIPa’KEeHUA nokasaresieM, apupmMeTHIeCcKuil KBaJIpaTHbIA KOPEHbD,
(mpeobpazoBanue MHOTOWIEH, ajaredpandeckas Jpoob, TOKIECTBO.
areOpanvecKux BbINOJIHATH OCHOBHBIE 1€iCTBUSL: BHIIIOJHITH PACUETHI
BBIPAXEHUH, 1o (popmyinam, mpeoOpa3oBbIBATH LIETbIE, TPOOHO-
JIOMYCTUMBbIE palMOHAJIBHBIE BHIPAKEHUS U BBIPAKEHUS C KOPHSIMH,
3HAYEHMUS) peann30BbIBaTh PA3JI0KEHNE MHOTOYJIEHA HA MHOKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHueM (HOpMYIT pa3HOCTH
KBaJIpAaTOB M KBaJpaTa CyMMbI U pa3HOCTH; HAXOJIUTh




JIOMTyCTUMBbIE 3HAYCHUS IEPEMEHHBIX JJIs1 APOOHO-
PAlMOHAIIBHBIX BBIPAKEHHUM, KOPHEM.

MopaeanpoBaTh ¢ IOMOLIBI0 POPMYIT peabHbIE IPOLECCH
Y SIBJICHUS

DOyHKUUHA
(moctpoeHnue,
CBOMCTBA U3Y4YECHHBIX
dynkumi;
rpaguueckoe pereHue
YPAaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUSAMHU: QYHKIUS, TpadUK PYHKIUH,
HyJW QYHKIIMHA, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA,
IPOMEKYTKH BO3pACTaHusl, yObIBaHU S, HAUOOJBIIIEE U
HauMEHbIIIee 3HaUeHUs QyHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
(YHKUUNA, CTPOUTH UX TPAPUKH.

OnepupoBath NOHATHSIMHU: NIPSIMasi IPONOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (YHKITUSA,
KBajipaTuyHas QyHKIMs, Tapadoa, runepooia.
Hcnoab3oBaTh rpa)MKu 151 OIPEICIICHUS CBOUCTB,
MPOLIECCOB M 3aBUCUMOCTEM, JJISl pEIICHUS 3a/1a4 U3 APYTUX
y4eOHBIX MTPEMETOB U PEAIbHOM XKM3HU; MO1eJIUPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIC MPOIECCHI U SIBICHUS.
Beipaxkars ¢popmMyIaMu 3aBUCHUMOCTH MEKY BEIIMUUHAMHU

OBIIEE KOJIMYECTBO
JACOB IIO ITPOI'PAMME
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