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«AJTEBPA». 7 - 9 KJIACCBI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

Anrebpa sABISISTCS OTHUM W3 ONIOPHBIX KyPCOB OCHOBHOMW IIKOJIBI:OHA
oOecrieunBaeT U3ydeHUE ApYyrux JVCLIUIIINH, Kak
€CTEeCTBEHHOHAY4YHOT'0, TaK M T'yMaHHUTApHOIO IMKJIOB, €€ OCBOCHHE
HEOOXOIUMO TSI TPOTOJIKEHNST 00pPa30BaHUS M B TTOBCEIHEBHOM >KU3HMU.
Pa3Butue y oOyJarommuxcst Hay4HBIX MpeacTaBICHUMN o
MMPOUCXOXKICHUU U CYIIHOCTH ajredpandyeckux adcTpakmuii, crocode
OTpa’KE€HUSI MATEMAaTUUECKON HayKOH SIBJIEHUH U MPOLECCOB B IPUPOJIE U
oOmiecTBe, pOJM MaTEMAaTHYECKOTO MOJCIHPOBAHNS B HAYyYHOM
IMO3HAHUM M B NPAKTHUKE CHOCOOCTBYeT (POPMHUPOBAHHIO HAYYHOI'O
MHPOBO33PECHHUS M KAUE€CTB MBIIIJICHNS, HEOOXOMUMBIX JJIs aJalTau B
COBpEeMEHHOM ITU(GpPOBOM oOmecTBe. M3ydeHne anreopsl eCTeCTBEHHBIM
oOpazoM oOecrieyMBaeT pa3BUTHE YyMEHHUsI HaOJIOJaTh, CPAaBHUBATH,
HaxXoJuThb 3aKOHOMECPHOCTH, Tpe6yeT KPpUTUYIHOCTHU MBIIIJICHUSA,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBUS U
BBIBOJABI, (OpPMYJIHpPOBATh yTBepkaeHus. OCBOEHHE Kypca ajreopsbl
oOecrnieunBaeT pa3BUTHUE JIOTMYECKOI'0 MBIIUICHUSI OOy4YaloUIuXCsi: OHU
HCIIOJIB3YIOT I€TYKTUBHBIC U HHAYKTHBHBIC pPAacCy>KACeHHUsI, 00001IeHE 1
KOHKpeTH3alui, abcrparupoBanue u aHainorur. OOydeHue anredpe
npeamnojaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOSATEJIHLHON NEsITeIbHOCTH
oOydarommuxcs, HOATOMY CaMOCTOSITEIILHOE pelieHue 3a1a4
€CTECTBEHHBIM 00pa3oM SBISICTCS peajiu3alueii  J1esITeIbHOCTHOTIO
MMpUHIAIIA 00yYeHUS.

B crpykType mnporpammbl ydeOHOTO Kypca «Anredpa» OCHOBHOM
IIKOJIBI OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOIUYECKUE
TuHUK: «Yuclia U BBIYUCIICHUS»; «ANreOpandecKue BBIPAKCHUS;
«YpaBHEeHHUs] U HepaBeHCTBa»;, «DyHknum». Kaxmas wu3 3TuUX
COAEPIKATEIbHO-METOAUUYECKUX JIUHUNA Pa3BUBAETCS Ha HOPOTSXKEHUH
TpEX JEeT M3yYeHHUsI Kypca, €CTECTBEHHBIM OOpa3oM IEpeIuieTasich U
B3aUMOJICUCTBYsl C APYTMMH €ro JUHUSIMHU. B Xone u3ydeHuss Kypca
00ydJaromuMCsl TPUXOJUTCS JOTHYECKH pacCyXIaThb, HCIIOJIb30BaTh
TEOPETHUKO-MHOXKECTBEHHBIM SI3BIK. B CBsI3M ¢ 3THUM 1eiecooOpa3HO
BKJIFOUUTH B IIporpaMmMy HEKOTOPBIC OCHOBBI JIOTUKH, ITPOHU3BIBAIOTITHUEC
BCE  OCHOBHBIE  pas3Aeibl  MaTeMaTHU4YeCKOro  oOpa3oBaHHUA |
CHOCOOCTBYIOIIME OBJIAJICHUIO 00YyYalONINMHCS OCHOB YHHUBEPCAIBHOI'O
MaTEMaTUYECKOTO s3bIka. Takum o6pa30M, MOXHO YTBEpXKIAaTb, 4YTO
COJZIEpKATEIIbHONW M CTPYKTYPHOH OCOOEHHOCTBHIO Kypca
«AnredGpa» sSBISIETCS €0 MHTETPUPOBAHHBINA XapaKTep.

ConeprkaHue nUHUU «YHuciaa U BBIYHUCIEHUS» CIIY>KUT OCHOBOM AJIst
JaIbHEHIIeT0 M3y4YeHUsI MaTeMaTHKH, CIIOCOOCTBYET pPa3BUTHIO Y
00ydYarommuxcs JIOTUYECKOTO MBIIUJICHUS, (POPMHPOBAHUIO YMEHUS
IIOJIB30BaThCA aJIrOpuTMaM#M, a TAaKKE HpI/IO6peTeHI/I}O IIPAKTUYCCKUX



HaBBIKOB, HEOOXOIMMBIX JUIsl [IOBCEIHEBHOM XKM3HH. PasBUTHE MMOHITHSA O
9uciie B OCHOBHOM IIIKOJE CBSI3aHO C PAaUUMOHAIBHBIMH H
HppalHOHAJILHBIMUA YHCJIaMH, (OPMHUPOBAHHEM IPEACTABICHUH O
JIEUCTBUTEIILHOM dYHCJe. 3aBEepIICHHE OCBOCHHUS YHCIOBOW JIMHUH
OTHECECHO K CTapmieMy 3BEeHYy OO0IIero oOpa3oBaHHS.

ConepkaHue JBYX aireOpanydecKux JHWHUH — «AJreOpandeckue
BBIp@KCHUS» H  «YpaBHEHHs] M  HEPaBEHCTBa»  CIOCOOCTBYET
dopmupoBannio |y oOywarommxcsi ~MaTeMaTH4YeCcKOro  amrapara,
HEOOXOJAMMOTO Ul peUIeHus] 3ajJad MaTeMaTHKH, CMEXHBIX
OPEeaAMETOB M NPaKTUKO-OPHEHTHPOBAHHBIX 3alad. B ocCHOBHOM mikose
y4eOHBIi  MaTepHas  TPYIIIUPYETCs  BOKPYr  pallMOHAJIIbHBIX
BBIpa)KEHHUU. AJrebpa IEeMOHCTPUPYET 3HAUYEHHE MaTEeMaTHUKH Kak
sI3pIKa JUISI  TIOCTPOSHHUS MaTeMaTHYEeCKUX  MOJeJeH, OIHCaHHs
TIPOIECCOB U SIBICHUI pealbHOTr0O MHupa. B 3amaun oOydeHnus anredpe
BXOOAT TaIOKez{aaneI‘/imee pPa3sBUTHUC AJITOPUTMUYICCKOI'O MBIIIJICHUA,
HEOOXOAUMOTO, B YACTHOCTH, JJIsI OCBOCHHs Kypca MH(DOPMATHKHU, U
OBJIaJICHHE HaBBIKAMHU JSAYKTHBHBIX paccyxieHuil. IlpeodpazoBanue
CUMBOJIBHBIX (DOPM BHOCHUT CBOM crielM(pUUESCKHUN BKJIaJ] B pa3BUTHE
BOOOpaXeHHsI, CHOCOOHOCTEH K MATEMaTHIYCCKOMY TBOPYECTBY.

Conaepxanue (QYyHKIHOHAIBHO-TPADUUSCKOW JHUHUUA HAICJICHO Ha
IOJIy4eHHE IIKOJbHHUKAMHM 3HaHHH O QYHKIUAX KaK BaKHEHIIeH
MaTeMaTH4YeCKOM  MOJENHM  JUIsl  OMMCaHWUsT M HCCIeHOBaHUS
pa3zHOOOpa3HBIX TIPOIECCOB M SIBJICHUW B IIPHUPOJE M OOIIECTBE.
H3zydeHne >TOro mMarepualia CoCOOCTBYET Pa3BUTHIO y OOydYaroIIUXCs
YMEHHSI UCHOJIB30BaTh pa3jIMYHbIC BBIPA3UTEIIBHBIC CPEACTBA s3bIKa
MaT€MaTuK1 — CJIIOBCCHBIC, CHMBOJIMYCCKUC, I‘pa(bI/I'-IeCKI/Ie, BHOCHUT
BKJIaJ B (pOpMHUpPOBAHUE MIPEICTABICHUNA O POJIM MAaTEMaTHKN B Pa3BUTHH
LUBUIN3AUNA U KYJIBTYPBHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVTAHE

CornacHo yueOHOMY IUTaHy B 7/—9 Kkjaccax u3ydaeTcsl ya4eOHBIH KypcC
«Anrebpa», KOTOPBIM BKIIOYACT CIEAYIOIIME OCHOBHBIC pa3JieiIbl
COAEpIKaHUsL: «Yucna wu BBIYUCIICHUS, «Anrebpandeckue
BBIPpKEHUSD», « YpPAaBHEHUSI U HEPABCHCTBa», « DyHKIIHI».

Vd4eOHBIH TIaH Ha HW3y4YeHHe aiureOpsl B 7—9 kiaccax OTBOIHUTHE
MeHee 3 yuyeOHBIX 4acOB B HEJEJIO0 B TEUEHHE KaXKIOro rojla o0y4eHus,
BCETO 3a Tpu roja od0ydenus — He meHee 306 yueOHBIX 4acoB.

COJEPXAHME YYEBHOI'O KYPCA (I10 'OJJIAM OBYYEHU )

7 knacc

Yucna u éviuucnenusn
Paunonansuble uncna

JlpoOu OOBIKHOBEHHBIE W JNECATUYHBIC, MEPEX0J OT OTHOU (OpPMBI
3anmucu apobeid Kk apyroi. IloHsATHE panMOHAJIBHOIO YHCIA, 3allUCh,



CpaBHEHHE, YNOPAAOUYNBAHUE PAIMOHAIBHBIX YHCENl. ApupMeTHuecKne
JeHCTBUS C pallMOHAJIbHBIMU 4YucJaMU. PemienHue 3amad uU3 peanbHO
MPaKTUKW HA 49acTH, HA APOOH.

CreneHn c HaTypaJbHBIM IMoKa3aTeJIeM: OIIpeJieICHHE,
npeoOpa3oBaHUE BBIPAKECHUN HA OCHOBE OIPECIICHUSI, 3aITUCh OOJIBIINX
yuceln. [IpoeHTsl, 3aniuch NPOLIEHTOB B BHAE APOOM M IpoOH B BHAC
MPOIEHTOB. TpW OCHOBHBIE 3aJlayM Ha IPOLIEHTHI, PEIICHHUE 3a7ad U3
peanbHOI MPaKTUKH.

IIpruMeHeHue NpU3HaAKOB JASIUMOCTH, Pa3JIOKEHUE Ha MHOXKUTEIIHN
HAaTypPaJIbHBIX YHCEI.

PeasibHBIC 3aBUCUMOCTH, B TOM YHCJIE OpsiMasi 1 oOpaTHast
MIPOIIOPIIUOHAIBHOCTH.

Anzebpauueckue evipajrceHus

IlepemeHHBIE, YHUCIOBOE 3HAYE€HHUE BBIPAKEHUS C MEPEMEHHOI.
JlonycTtuMble 3HayeHHUs] NEepeMEHHBbIX. lIpencraBieHue 3aBUCUMOCTH
MEXIy BEIUYWHAMH B BHAC (OpMyJIbl. BeramcieHus 1o ¢dopmyiiam.
IIpeoOpa3oBanue OYKBCHHBIX BBIPAXKCHHN, TOXKJICCTBCHHO paBHBIC
BEIpaKCHUS, TIpaBUjIa MPeoOpa30BaHUS CYMM U IIPOU3BEICHUN, Mpa-
BHJIA PACKPBITUS CKOOOK M MPUBEACHUS MOTOOHBIX ClIaracMBbIX.

CBoliCcTBa CTENEHU C HATypaJdbHBIM MOKa3aTEJIEM.

OpHowieHbl W MHoOrowieHbl. CrteneHb MHoOrowieHa. CrioxxeHue,
BBIYUTAHHUE, YMHOXXEHHE MHOro4wjieHoB. @DopMysibl COKpa&HHOTO
YMHOEHHUSI: KBaApaT CYMMBbI U KBaJpaT pazHocTu. Dopmylia pa3HOCTH
KBaJpaToB. Pa3yiioxeHue MHOTIOYJIEHOB HAa MHOYKHUTEIU.

Ypasnenua

YpaBHeHHE, KOpPEHb ypaBHEHHUs, IIpaBWjla IPeoOpa3zoBaHUS
YpaBHEHUs, PpaBHOCUJIBHOCTh YPaBHEHUH.

JluneilHOe ypaBHEHHE C OJHOM MNEPEMEHHOM, YHCIO KOpHEH
JIMHEWMHOTr O ypaBHEHHUs, PELICHUE JIUHEHHbIX ypaBHeHUH. CocTaBieHue
YpaBHEHUI MO YCIOBHIO 3a7a4i. PellieHrne TeKCTOBBIX 3a/1a4 C TIOMOIIIBIO
YPaBHEHUH.

JImHeliHOe ypaBHEHHE C IBYMsI IIEPEMEHHBIMH U ero rpaduk. Cucrema
JIBYX JIMHEUHBIX ypaBHEHHUH C IBYMsl NEepeMEHHBbIMU. PelnieHue cucrem
ypaBHEHUI CIOCOOOM MOJACTAaHOBKHU. [IpumMephl pelieHus: TEeKCTOBBIX
3a/7a4 ¢ TOMOIIBIO CUCTEM ypaBHEHHH.

Koopaunatel u rpaduku. OyHKIMN

Koopaunara Touku Ha npsimoii. HuciaoBele IpoMexyTKku. Paccrosinue
MEXJ1y JABYMsI TOUYKaAaMH KOOPJWHATHOMW MPsSIMOMH.

IIpssmoyronpHast cucrema koopauHar, ocu Ox u Oy. AbGcrucca u
OpJMHAaTa TOYKU Ha KOOPAWHATHOM 1utockocTH. [Ipumeps! rpadukos,
3agaHHBIX popmynamu. UteHne rpaMKOB pealbHBIX 3aBHCUMOCTEH.

IMoasarue pynkumu. I'paduk pyukmuu. CBoiicTBa GyHKIni. JInHeii-

Hast yHKIUs, e€ rpaduk. ['paduk pyskiuu y = |x|. ['paduaeckoe
pelleHue JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPABHEHUI.



8 knacc

Yucna u eviuucnenus

KBanpartusiit xkoperp u3 umucia. lloHsiTHE 00 HpparoHAIBHOM
yucie. JlecsaTuuHble TPUOJIMIKEHUST UppallMOHAIBHBIX uncen. CBolicTBa
apu(mMeTHYecKHuX KBaJpaTHBIX KOPHEH MW HWX IPUMEHEHHE K
npeoOpa30BaHUIO  YHCIIOBBIX  BBIPAXECHWUH W BBIYHCIICHUSM.
JleficTBUTEIBHBIE YHCIIA.

CteneHs C IeJbIM MOKa3aTeaeM U e€ cBolicTBa. CTaHnapTHas 3alucCh
qucia.

Anzebpauueckue @viparycenus

KBagpaTHplll TpEXUieH; pa3joXEHUE KBaApaTHOIO TpEXUIJIEHA Ha
MHO>KHUTEIIH.

Anrebpandeckas Apods. OCHOBHOE CBOMCTBO anre0pandeckou apoou.
CroxeHue, BRIYUTaHUE, YMHOXKCHHE, JICJICHUE aJITeOpandecKux Apo0eii.
PanponasibHbIC BBIpAXXCHUS U UX MpeoOpa3oBaHUC.

Ypagnenus u nepasencmea

KBanpatHoe ypaBHeHme, ¢opmyiia KOpHEH KBaApaTHOTO ypPaBHEHHSI.
Teopema Buera. Penienne ypaBHEHUM, CBOASAIUMXCS K JIMHEWMHBIM U
KBagpaTHBIM. IIpocTeiimue npoOHO-pariMoOHaIbHbIE YPaBHEHUS.

I'pacduueckast mHTEpIIpEeTalMsl yPaBHEHUW C JNBYMsI HEPEMEHHBIMU U
CUCTEM JIMHEUHBIX YpPaBHEHUH C JByMs nepeMeHHbIMU. IIpumepst
pELIEHUs] CUCTEM HEJIIMHENHBIX YPAaBHEHUN C ABYMsI NEPEMEHHBIMH.

Pemenne TEeKCTOBBIX 3alad ajlreOpamvdecKuM CIIOCOOOM.

YucinoBble HEpaBEHCTBA W HUX cBoHcTBa. HepaBeHcTBO ¢ OnHOU
epeMeHHOU. PaBHOCUIILHOCTL HEpaBEeHCTB. JIMHEIHbIE HEpPAaBEHCTBA C
ogHol mnepeMmeHHOM. CuHCTEMBI JHUHEHUHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

Dynkyuu

IMousitue dynkuun. OO6IaCTh OINpPEACIICHUST U MHOECTBO 3HAYCHHH
¢yakmun. CriocoObl 3anaHus QyHKIIHIHA.

I'paduk ¢ynkuun. UreHue cpoiicTB (pyHkuuu no e€ rpaduxy.
ITpumeps! rpadukoB GyHKIMH, OTpaKAIOMINX PEATBLHBIC MPOIIECCHI.

DyHKIIUH, ONTUCHIBAIOIINE TIPSIMYIO U OOpaTHYIO MPONOPIIMOHAJIBHEIE
3aBUCUMOCTH, UX TpaduKu.

Gdynkiuu Yy = X%, y=x3,y= X,¥ = |x.

I'pacmueckoe pemenne ypaBHEHUH M CHUCTEM ypaBHEHHH.

9 xiacc

Yucna u evivucnenus
JlelicTBUTEbHBIE YKCIIA

PanmonanbHble 4YHcCHa, UpPpAlLMOHAJIBHBIE 4YHCJIa, KOHEYHbIE U
OeCKOHEUYHBIE JeCATUYHbIEe ApOOr. MHOXXECTBO JIEUCTBUTEIILHBIX YHUCEI,;



JICHCTBUTEIBHBIC YNCIIa KaK OCCKOHEUHBIE AECATUYHBIC Ipodu. BzanmMHO
OJHO3HAYHOE COOTBETCTBHUE MEXKJAY MHOXECTBOM JOE€HCTBUTEIbHBIX
4ucesl U KOOPAUHATHOU TIPSIMOMH.

CpaBHeHHE JEUCTBUTEIIFHBIX YHCEH, apUPMETHUECKHE ICHCTBUSC
JICHUCTBUTEIIFHBIMHA YHUCIAMH.

W3mepenns, npuOMMKEHNS, OLECHKH

Pa3mepnl 00BbEKTOB OKPYIKAIOIIETO MUPA, JUTUTEIBHOCTh MPOIECCOB B
OKpY aIoIlleM MHUpE.

[Mpubnm>x€HHOE 3HAYECHUE BEJIIMYHUHBI, TOYHOCTHb HNPHUOIHIKSHHUS.
Oxkpyriaenue unucen. [Ipukuaka u olleHKa pe3yJIbTaTOB BEIUMCICHUH.

Ypasnenus u nepasencmea
YpaBHEHHUS ¢ OJHON IEPEMEHHON

JIuneliHoe ypaBHeHue. PemeHue ypaBHEHUH, CBOJAILIUXCS K
JUHEUHBIM.

KBanpatnoe ypaBHeHue. PemnieHue ypaBHEHUN, CBOISIIUXCS K
KBaJpaTHbIM. bukBanpatHoe ypaBHeHue. IIpuMepsl penieHus ypaBHEeHUN
TPEThEU M YETBEPTOU CTENEHEN PA3I0KEHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-panMOHAIBHBIX ypaBHeHHU. Pemrenue

TEKCTOBBIX 33714 aJIreOpandecKUM METOIOM.

Cucremsl ypaBHEHUI

YpaBHEeHUE ¢ ABYMsI IEpEMEHHBIMU U ero rpaduk. Pemrenne cucrem
JBYX JIMHEWHBIX YPaBHEHUU C ABYMs IEepeMEHHbIMU. PemmeHue cucrem
JABYX ypPaBHEHHMM, OJHO W3 KOTOPBIX JMHEHHOE, a ApYyroe — BTOPOU
crenenu. ['paduyueckass HTEpHpPETALUS CUCTEMBl YpaBHEHUI C ABYyMsI
IMepeMEHHBIMH.

Pemenne TEKCTOBBIX 3aja4 ajlreOpamdyecKuM CIIOCOOOM.

Hepasenctsa

YHuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JuHENHHBIX HEPABEHCTB C OJAHON IlepeMeHHON. Pemienue
CHUCTEM JIMHEMHBIX HEPaBEHCTB C OJHON mnepeMeHHoOU. KBaapaTtHbie
HepaBeHcTBa. [ paduyueckass MHTEpHpeTaldsl HEPABEHCTB M CHCTEM
HEPaBEHCTB C JIByMs ITIEPEMEHHBIMHU.

Dynkyuu
KBangparuunas ¢pynkuwus, e€ rpaduk u ceoiicrna. [lapadouna,
KOOPJAMHATHI BEPIINHBI 1apadosbl, OCb CHMMETPHUH 11apabdoJIbl.
I'padukn GyHKIIHN:
k .
y =kx, y = kx + b, y ==y =x®,y =x Jy=|x| u ux csoiictsa.

X

Yucnoevle nocnedosamenvHocmu

OmnpeneneHue U CrocoObl 3alaHAs YHCIOBBIX MOCIEN0BATEIBHOCTEH
ITousTue YHCIJIOBOH IIOCJIeIOBATCILHOCTH. Bamanue



MOCJIEAOBATEIILHOCTH pPEKyppeHTHOW dopmynor u ¢dopmysioi N-ro
YJICHA.

Apudmernyeckas ¥ reoMeTpuueckasi Iporpeccun

ApudmeTnyeckas W reoMeTpuueckas Iporpeccuu. Dopmynsl N-To
yjieHa apu(PMETHUYECKOM ¢ TIeOMETPUYECKOW MPOrpeccHid, CyMMBbI
MIEPBBIX N UYJICHOB.

N3o0pakenne 4ieHOB apuPMETHYECKOW H  TIeOMEeTPHUYECKOM
OpOrpeccu TOYKaMM Ha KOOPAWHATHOW ILIOCKOCTU. JIMHEHHBIH U
SKCIIOHEHINANIbHBIN pocT. CII0XKHBIE TPOLEHTHI.

ITAHUPYEMBIE TTPEIAMETHBIE PE3YJIbTATBI OCBOEHHA [TPUMEPHOM
PABOYEU ITPOI'PAMMBI KYPCA (I10 TOJIAM OBYYEHU )

OcBoeHne yuebHOTO Kypca «Anredbpa» Ha ypOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHHs JOJDKHO  OOecCIleYMBaTh  JOCTHIKCHHE  CICIYFOIIHX
MpeIMETHBIX 00pa30BaTENIbHBIX PE3yJIbTATOB!

7 xiacc

Yucna u eviuucnenusn

— BeinomHsaTh, couerass YCTHbIE W MHUCbMEHHBIE NPUEMBI,
apudmMeTndeckne AeHCTBUS C pallMOHAJIBHBIMH YHCIJIAMH.

—  HaxomuTe 3HAYEHWs  YHCIOBBIX BBIPAKCHUN; IPUMEHSTH
pa3HooOpa3Hble CIOCOOBI M MPUEMBI BBIYHUCICHHUS 3HAYCHUNU IPOOHBIX
BBIPQXXCHUM, COJEpPKAIINX OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

— I[lepexoaute oOT oOmHOW ((OPMBI 3amUCH YHCET K Jpyrou

(mpeobpa3oBBIBATH JICCATUIHY IO npoOsn B OOBIKHOBCHHYIO,
OOBIKHOBEHHYIOB JIECSITHYHYIO, B YACTHOCTH B OECKOHEYHYIO JIECSITUYHY IO
IpOOB).

— CpaBHUBATHh M YIOPSTOYMBATH pallMOHAJIbHBIC YHCIA.
— OKpyTaATh YHCIIA.

— BEBITOTHSATE IPUKUJIKY U OLICHKY pe3yJIbTaTa BEIYHUCIICHUH,
OLIEHKY 3HAYE€HUU YHCIOBBIX BBIpA)KEHUU. BBINOIHATE 1elcTBUSI CO
CTETEHSIMU C HATYPAJIbHBIMU MOKA3aTEIISIMH.

— I[IpuMeHATH IPU3HAKU ACIIMMOCTH, PA3JI0KCHUE Ha MHOKHUTESITA
HaTypaJlbHBIX YHCE.

— Pemrate TIpaKTHUKO-OPHEHTHUPOBAHHBIC 3aJadi, CBsI3aHHBIE C
OTHOIIIEHUEM BEJIMYWH, MPOMOPIIMOHAIILHOCTHIO BEJIWYHUH, MPOIEHTAMU;
HHTEPIPETUPOBATH PE3yJIbTAThl PEIISHUS 3a/1ad ¢ y4ETOM OTpAaHUYCHUM,
CBSI3aHHBIX CO CBOWCTBaMHU pacCMaTPUBACMbBIX OOBEKTOB.

Anzebpauueckue vipary;ceHus
—  HJcnonp3oBaTth aiareOpanvecKyrd TESPMHHOJIOTHIO U CHMBOJHKY,
IPUMEHSTH €€ B IpOIlecce OCBOCHUs Y4eOHOro MaTepuala.
—  Haxonute 3HayeHHWss OYKBCHHBIX BBIPAXCHHU NPH 3aJaHHBIX
3HAYEHUSIX MEPEMEHHBIX.
—  BrmmonHATE npeoOpa3oBaHUs [EIOT0 BBIPAXKCHHUS B MHOTOYICH
MPUBEJIEHUEM TTOJIOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.



—  BbInoaHATE yMHOXEHHE OJHOYJICHA HAa MHOT'OYJIEH ¥ MHOIOYJICHA
Ha MHOTOWIEH, NPHUMEHITH (POpMynbl KBaJapaTa CyMMBI M KBajpaTa
pa3HOCTH.

—  OcCymecTBIsITh pPA3JIOKEHUE MHOTOWIEHOB Ha MHOXUTEIHN C
IIOMOIIIBIO BBIHECEHMSI 3a CKOOKHM OOIIETO MHOXHUTEIs, T'PYNIHPOBKH
cllaraeMbIX, IPUMEHEHUsI (OPMYJT COKPAIIEHHOTO YMHOKCHHSI.

—  IlpuMensiTb 1peoOpa3oBaHHUs MHOTOWIECHOB JUISL  pELICHHUS
pa3IUYHBIX 3a7ad U3 MaTeMaTHKH, CMEXHBIX NPEeIMETOB, U3 peajlbHOU
MIPaKTUKU.

— Hcnons3oBaTh CBOMCTBa cTeneHel c HaTypaJbHBIMHU
MMOKa3aTeJIsIMU TSI TpeoOpa30BaHUsI BEIPAXKSHUM.

Ypagnenus u nepasencmea

—  Pemiate nuHelHbIe ypaBHEHUs C OJHOI NEepeMEeHHOM, MpUMEHss
npaBujla Iepexojla OT HCXOJHOTO ypaBHEHHUSI K PaBHOCUJIBHOMY €MY.
[TpoBepsiTh, SBISIETCS JIM YUCIO KOPHEM YPaBHECHUSI.

—  Ilpumensats rpaduyueckne MeETOAbl NpPHU PEHICHUN JIMHEWHBIX
YpaBHEHHH U UX CHUCTEM.

— IloaOupaTe npUMEpHl Iap YHCEJ, SBISIIOIIMXCS pPEHICHUEM
JIMHEWHOT'O YPaBHEHHUS C IBYMs IIEPEMEHHBIMH.

—  CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK IJHMHEHHOTO
YpaBHEHHSI C ABYMsI II€PEMEHHBIMH; MOJIB3YsICh IpaUKOM, MPUBOIUTH
IpUMEPHI PEIICHUs YPaBHCHUS.

—  Pemate cucteMBl ABYX JIMHEHHBIX ypaBHEHHMH C JAByMs
IIEpEeMEHHBIMH, B TOM YHCJE I'pa(uuecKH.

— CocCTaBisITh U pelIaTh JIUHEHHOE YPAaBHEHUE UIH CUCTEMY
JINHEUHBIX YPAaBHEHUH 110 YCJIOBUIO 3aJla4yd, UHTEPIPETUPOBATD B
COOTBETCTBUU C KOHTEKCTOM 3aJa4yM MOJYYEHHBII pEe3yJbTar.

Koopounamut u cpagpuxu. @ynkyuu

—  M3o06paxaTs Ha KOOPAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpJMUHAaTaM, Jy4d, OTPE3KH, HWHTEpBajbl; 3allMChIBATh
YHCIIOBBIEC IIPOMEXYTKHU Ha anreOpandecKoM si3bIKeE.

— OrtMeuyaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKHM MO 3aJaHHBIM
KOOpJIMHATaM; CTPOUTH rpaduKku JUHEHHBIX GyHKOud. CTpouTh rpadux
byakuu y = | x |.

— OmnwuceiBaTh € MNOMOMIBIO (YHKIUH HW3BECTHBIE 3aBUCHUMOCTH
MEXJy BEIIMUMHAMHU: CKOPOCTb, BPEMsl, PACCTOSIHUE; 1LI€Ha, KOJIHUYECTBO,
CTOMMOCTB; IPOU3BOIUTEIILHOCTD, BpeMsI, 00bEM pabOTHI.

—  Haxonute 3HaueHne pyHKINH MO 3HAYCHUIO €€ apryMeHTa.

— I[Tonumats rpaduueckuii croco0 TIpeACTaBICHUSI W aHaIu3a
nHpOpMaIMM; W3BJIEKATh W HWHTEPIPETHPOBATH HHPOPMAIUIO U3
rpaMKOB peasbHBIX MIPOIECCOB U 3aBUCHUMOCTEH.

8 xmacc

Yucna u eviuucnenusn



—  MHcnonp3oBaTh  HadallbHbIE  MPEJACTABICHUS O  MHOXECTBE
JICUCTBUTEIIFHBIX YHCEN UISI CPAaBHCHHS, OKPYTJICHHUS W BBIYHUCIICHHUH;
H300paXkaTh JICHCTBUTEIIbHBIC YMCIIa TOYKAMH Ha KOOPAUHATHOU MPSIMOM.

—  IlpumMensaTe noHsTHE apUMETHYECKOTO KBaJPATHOTO KOPHS;
HaxXxOIWTh KBaJApaTHbIE KOPHU, HNCIIOJB3Yys] NpPH HEOOXOAUMOCTH
KaJIBKYJISITOP; BBIIIOJHSITE NpeoOpa3oBaHUsl BBIPAXKECHUI, CcoOAepIKallux
KBaJpaTHbIE KOPHU, UCIOJIB3YsI CBOMCTBA KOpPHEN.

— Hcnonp3oBaTh 3anmucd OOJBIIMX W MalblX YHUCEI C IIOMOILBLIO
JICCSITUYHBIX po0ei u crerieHei uncna 10,

Anzebpauueckue evipajriceHus

—  IIpuMeHSTH MOHATHE CTEIICHHU C LEJIBIM ITOKA3aTEJIEM, BBIIIOIHITh
nmpeoOpa30BaHUs  BBIPAXKEHUI, CONEPXKAIIUX CTENEHH C  IEJIBIM
oKa3aTeJIeM.

— BBITOTHATE TOXAESCTBEHHBIC IIPeoOpa30BaHUS pPallMOHAIBHBIX
BBIpQXKEHUM HAa OCHOBE TIIpaBUJI [AEWCTBUIM HaJ MHOTOYJIEHAMHU WU
anreOpanyvyecKuMH JIpoOsIMU.

—  PacknanpiBaTh KBaApaTHBIN TPEXYIICH HA MHOKUTEIIN.

— [TpumensaTs npeoOpa3oBaHUs  BBIPAXEHUNW  [UISI  PEHICHUSA
pa3IUYHBIX 3a7a4 U3 MaTeMaTHKH, CMEXHBIX NPEeIMETOB, M3 peajibHOU
MPaKTUKU.

YPaBHEHM}l u Hepaeencmea

— Pematp HHHeﬁHBIe, KBaZApaTHbBIC YPAaBHCHUA U pallMOHAJIbHbBIC
YpaBHCHU:A, CBOAANINECCA K HUM, CUCTEMBI IBYX ypaBHeHI/Iﬁ C IBYMsI
TICPEMECHHBIMHU.

—  IIpoBoauTe mpocTeNIIME UCCIEAOBAHUSI YPABHEHUN U CUCTEM
YpaBHEHHH, B TOM YHCIIE€ C IIPUMEHEHHEM TI'papUIecKnx
MpescTaBJICeHUN (yCTaHaBIMBaTh, UMEET JIM YPaBHEHHUE WIH
cUCTeMaypaBHEHUN pEIIeHHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

—  Ilepexoaute OT cilOBeCHOH (OpPMYyIHPOBKM 3amaud K eé&
anreOpanyeckoil MoOAEIHM C IOMOUIIBIO COCTaBJICHUS YPAaBHEHUS WU
CHUCTEMBI YpaBHECHUI, UHTEPIPETUPOBATHE B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJIyYCHHBIN pe3yJIbTaT.

— I[IpuMeHsATHL CBOMCTBAa YHCJIOBBIX HEPABEHCTB /JIsI CpPaBHEHMUS,
OLIEHKHU; pellaTh JWHEWHbIe HEepaBEHCTBA C OJHOM IEpEeMEHHOW U HX
CUCTEMBI; NaBaTh TIpadUUIESCKYI0 HILUTIOCTPAIIMI0O MHOMXECTBa pPEIICHUMN
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB.

Dynkyuu
— I[TornMaTe ¥ UCTIONTB30BaTh (PYHKIIMOHAJIBHBIC MOHATHS U SI3BIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HA4YEHHMs); OIPENeNsTh 3HaYeHUE

(GyHKIUH 110 3HAYCHUIO apryMEHTa; OIPEJICISITh CBOWCTBAa (DYHKIIUHU I10
e€ rpaduky.



—  Crpouts rpaduKu 3IeMEHTapHLIX (QYHKIMH BUaa

k 2 3 . .
y =5 .,y=x%,\y=x%y= Vx,y=|x[; onuchIBaTh CBOICTBA YHCIOBON
¢yHKOMHU 110 € TpaduKy.
9 xitacc

Yucaa u eviuucnenusn

—  CpaBHuBath u YHopsA0unBaTh paunoHaJIbHbBIC u
HppaMOHAIBHBIC YUCIIA.

—  BremonnsaTe apudmernueckne OEHCTBHS € PAMOHAIBHBIMH
YHCIIaAMHM, COYeTasl YCTHbIE W ITHCBMEHHBIC TIPUEMBI, BBIIIOJIHATH
BBIYHCIICHHS] C UPPAIIMOHAILHBIMH YUCIaMU.

— Haxonutp 3HaueHus CTENEHEN C LEJIbIMHU NTOKAa3aTeISIMU U KOPHEM;
BBIUUCJIATH 3HAYCHUSA YUCIIOBBIX BpraX(eHHﬁ.

— OprFJ’IHTL ,Z[eﬁCTBHTCJ'ILHBIe HHCJa, BBbIIIOJIHATE HTPUKHUIAKY
pe3ylibTaTa BLIHHCHCHHﬁ, OLCHKY YHCIOBBIX Bpra)KeHHﬁ.

YI)CIﬁHEHM}l U Hepaesencmea

—  Pemate JuHENHBIE U KBaJApaTHbIC YPABHEHUs, YPaBHEHUs,
CBOJSIIIMECS K HUM, IPOCTEHIINE TPOOHO-PAIINOHAIBHBIC YPAaBHCHHUS.

— Pematp cucTteMbl [ABYX JIMHEHHBIX YPaBHEHUH C JByMs
NEPEMEHHBIMHA U CUCTEMBI ABYX YPaBHEHHI, B KOTOPBIX OJHO ypaBHEHHE
HE SIBIISIETCS JIUHENHBIM.

— Pemath TEKCTOBBIC 3aJadd aJreOpaMdecKUM CIIOCOOOM C
MOMOIIBIO COCTABJIECHHUS YPABHEHUS WM CHUCTEMBI JIBYX YpaBHEHHH C
JIByMsI TIEpEMEHHBIMU.

—  IIpoBoauThe mpoCTEHIIME HCCIEAOBAHUS YPAaBHEHUU U CHCTEM
ypaBHEHHI, B TOM YHCJIE€ C IPUMEHEHHEM I'papUuecKuX MpeaCcTaBICHUN
(ycTaHaBIMBaTh, UMEET JIM YPaBHEHHUE HJIM CUCTEMa YPaBHEHUH peIlIeHUs,
€CJIM UMEET, TO CKOJIBKO, U TP.).

— Pemate JMHENHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA;
n300pakaTh pEIICHHE HEPAaBCHCTB Ha YHCIOBOM MPsSMOIl, 3aIHUCHIBATH
pelieHre ¢ NOMOIIbI0 CUMBOJIOB.

— PemaTts cucreMbl JTUHEWHBIX HCPaBCHCTB, CUCTCMblI HCPABCHCTB,
BKJIIOYAOIIHUE KBAAPAaTHOC HEPABCHCTBO, I/I306pa)KaTI) peuICHUC CUCTCMbI
HCPaBCHCTB Ha YHUCIOBOU HpﬂMOﬁ, 3alMcChiBaTh PCIICHUE C IMOMOIILIO
CHUMBOJIOB.

— Hcnone30BaTh HEpaBCHCTBA IpU PCIICHUHN PA3JIMYHBIX 3a1aad4.

Dynkyuu
— PacrioznaBate  (QyHKIMM  u3ydeHHBIX BHAOB. IlokasmIBaTh
CXEMaTHYECKH PaCIOJIO)KEHHE Ha KOOPJWHATHOW INUIOCKOCTH T'pa)uKOB

(bYHKHHﬁBHHa:y:kX,y:kX+b,y:§ 1y=aX2+bX+C



y=x%y=+x,y=[x|B 3aBHCHMOCTH OT 3HAYCHHH KOI)PUIHEHTOB;

OIMCHIBATh CBOWCTBA (QyHKITHA.
CtpouTh W M300pakaTh CXEMaTHYECKH TpaPHUKH KBaJIPATHUIHBIX

—  (yHKOMHA, onuCchIBaTh CBOMCTBA KBaJIPAaTHYHBIX (PYHKUIHH IO
ux rpaduKam.

—  PacnosnaBaTh KBaapaTHyHyl0 (QyHKUOHIO 10 (opmyIe,
MIPUBOJHUTE IPUMEPHI KBAJIPATUYHBIX (PYHKIIMH U3 peajIbHOM KU3HHU,
$u3UKH, TEOMETPHUH.

Apugpmemuueckan u zeomempuueckas npozpeccuu

— Pacno3HaBaTh apU(PMETHYCCKYD H TI'COMETPHUYCCKYIO
OPOTPECCHH NPU pa3HbIX cnocobax 3aaHusl.

—  BbIIIONHATH BBIUMUCICHHUSI C WCHOJIb30BaHUEM (popMyJs1 N-TO
qjeHa apu(PMETHYECKON M IeOMETPUYECKOW NpOrpeccuil, CyMMBI
NEPBBIX N YJIEHOB.

—  H3zoOpakaTh WICHBI IIOCJICAOBATCIBHOCTH TOYKaAaMH Ha
KOOPJIMHATHOM TIITOCKOCTH.

— Pemats 3amaun, cBA3aHHBIC C YUCIOBBIMU
MOCJIEJOBATEIBHOCTSAMH, B TOM YHCIIC 3a/1a4H U3 pPeaJIbHOM >KU3HHU (C
HCITOJIB30BAHUEM KaJIBKYJISITOPA, HU(PPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE TUIAHUPOBAHHME YYEBHOI'O KVPCA (IIO0 TOAAM OBYYEHUS)

7 xnacc (ae menee 102 u)

Ha3Banue paznena
(TeMbl) (YHCJIO YACOB)

OcHoBHOe cojieprkaHue

OcHOBHbBIE BH/IbI 1€ATE€ILHOCTH oﬁyqammnxm

Yucaa n
BBIYHCJICHHS.
PanuonanbHbIe
qucaa

(25 4

TTonsitue PaMOHAIIBHOTO 4qucIa.
Apudmernueckue nercTBUsS c
panroHAILHBIMUA YHUCIIAMH.

CpaBHeHue, YHOpsIIOYNBaHUE

palMOHAIBHBIX YHCEN.

CreneHb ¢ HATYPaIbHBIM MTOKAa3aTEIIEM.
Pemrenne ocHOBHBIX 3ama4y Ha ApoOH,
TIPOIIEHTHI U3 pealbHON MPaKTUKU.
IIpu3HaKkM AETMMOCTH, Pa3IOKEHUS HA
MHOYKHUTEIU HAaTypPaJIbHbIX YHCEJL.

Peanbnbie 3aBucumoctu. Ilpsamas u
obOpaTHast IPOITOPIINOHATBHOCTH

CucremMaTH3upoBaTh M 060ramaTh 3HAHHS 00
OOBIKHOBEHHBIX M JECSITUYHBIX APOOSX.

CpaBHHUBaATL H yHnopsiio4uBaTh apoou,
npeoOpa3oBbIBas npu HEOOXOIUMOCTH
IECSTUYHBIC apoon B OOBIKHOBEHHEIC,

OOBIKHOBEHHBIC B JCCSTHYHBIC, B YaCTHOCTH B
OECKOHEUHYIO JECSITUIHYIO JIpOOk.

[IpumeHsATH pa3HOoOpa3HbIe CIOCOOBI U MPUEMBI
BBIYHMC/ICHUS 3HAYEHUH IPOOHBIX BbIPAKEHMI,
colepKallnX OOBIKHOBEHHBIE W JICCSITUYHEIC
apoOu:  3aMEHITh IIPU  HEOOXOAUMOCTH
NECATUIHYIO IpoOb OOBIKHOBEHHOH |
OOBIKHOBEHHYIO  JECSITUYHOM, MPUBOJIUTH
BBEIpaKeHHE K dopMme, Hanbojee ymoOHON mis
BBEIUHCIICHUH, TMpeoOpa3oBBIBATh  APOOHEBIC
BBID@KEHHMSI Ha yMHOXXEHHE U JeJICHHE
NECSTUIHBIX NIpoOeil K ASHCTBUSAM C IIEIBIMU
YHCIaMU.

I[IpuBoaUTH YMCIOBBIe U OyKBEHHbIE MPUMePBHI
CTEIIEHH C HaTypaJIbHBIM rokasaTeJiem,
OOBSICHSISI 3HAYEeHHsS] OCHOBAHHUS CTEIeHH U

IIoKa3aTeJst CTCIICHH, HaXOoOUuThb 3HAYCHUS
crerneneii Buaa a" (a — yr06o0e paruoHaIbHOE
YUCIIO, N — HATYPaIbHOE YUCIIO).

IMoHMMATEL CMBICJI 3aIIMCH OOJILIINX YUCEII C
IMOMOIIBIO IECITHYHBIX IPOOCH U CTEIIEHEH Yncaa
10, mpUMEHSATHUX B PSAIbHBIX CUTYAIHSIIX.




IIpuMmeHATHL MIpU3HAKHU JEITUMOCTH,
pa3ioKeH!UsT Ha MHOXXHTEJIH HaTypaJbHBIX
qHCell.

Pemiate 3agauyMm Ha  4YacTH, MPOIEHTHI,
MIPONOPLUMH, HA HAaXOXISHHUE ApoOH (IIpoleHTa)
OT BEJUYWHBI W BEJIWYHHBI 10 €€ npodn
(mpoueHTy), nOpodbu  (OmporeHTa), KOTOPBIA
COCTaBJISICT  OJHA  BEJIMYMHA  OT  JIPYTOH.
IIpuBoauTH, pa30upaTh, OLCHUBATH PA3JINYHbIC
pelIeHusI, 3aNICH PEIIeHNH TeKCTOBBIX 3a1ad.

PacnoznaBath U OOBSCHATHL, ONHUpasICh Ha
onpeJiesieHus], MpsIMO  MNPOIOPLHOHAJILHBIE U
o0OpaTHO  MPOIMOPIMOHAIIBHBIC  3aBHCHUMOCTH

MEXXJIy BEJIMYMHAMH; NPUBOAUTH MPUMeEPHI STHX
3aBHCHUMOCTEH M3 peaJlbHOIO MHpa, U3 JpPYyrux
YYEeOHBIX MPEIMETOB.

PemaTh NpakTHKO-OPUEHTUPOBAHHBIC 3a/1a41 Ha
ApOOH,IPOLIEHTHI, TPAMYIO U OOpaTHYIO
MPONOPLHOHAIBHOCTH, POHOPIIHHU

AJjredpanyeckue
BbIpasKeHHUs

(27 v)

BykBennsre BBIPAXKECHHUS.
Ilepemennsle. JlomycTuMble 3HAYE€HMUS
nepeMeHHbIX. DOpMyJIbI.
TIpeob6pazoBanue OYKBEHHBIX
BBIP@XKEHHUH, pPaCcKpBITHE CKOOOK u
MpUBeJIeHNE MTOTOOHBIX CllaraeMbIX.

CBoMCcTBa CTEIICHH C HaTypaJbHbIM
IIOKa3aTcCJICM.

Mmuorousensl. CiI0KeHHEe, BRIYUTaAHHUE,
YMHO@XE€HHE MHOTO4JIeHOB. DPOpMyIIbI
COKpaIEHHOTO YMHOXEHHs1. PazioxkeHne
MHOTI'OYJICHOB HAa MHOKHUTEIH

OBJaners anreOpandecKol TEPMHUHOJIOTHEH U
CHUMBOJIMKOH, HNpPHMeHATB €€ B Mmpolecce
OCBOEHHUsI yueOHOro Marepuaia.

HaxoauTh 3HaueHUsI OyKBEHHBIX BBIpAKSHUH
OpH 3aJIJaHHBIX 3HAYCHHSIX OYKB; BBINOJIHSTH
BBIYHCIICHUS IO (hOpPMYJIaM.

BbInoJHATH npeoOpa3zoBaHU EeJI0r0
BBIPQXKEHUsI B  MHOTOYIEH  NPUBEJICHUEM
MOJOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINOMHATE yYMHOXEHHE OJHOWICHa Ha
MHOTOYJICH ¥ MHOTOYJIeHa Ha MHOTOYJICH,
NPUMEeHSITh (OPMYIBl KBaapaTa CyMMBI U
KBaJipaTa Pa3HOCTH.




OcyuecTBasiTh PA3JIOKEHUE MHOIOWICHOB Ha
MHOXKHTEJIM ITyTEM BBIHECEHHUsI 3a CKOOKH
O0IIEero MHOXHUTEIS, HNPUMEHEHHs (HOPMYJIbI
pa3sHOCTH KBaApaToB, (OPMYNI COKpaIEHHOTO
YMHOKCHUS.

IIpumensaTh mpeoOpa3oBaHHE MHOT'OYJISHOB
I pelIeHusl  pasjMYHbIX  3aJad = U3
MaTEeMaTUKHU, CMEXHBIX  IIPEIMETOB, u3
pearbHOU MPaKTUKH.

3HAKOMUTBLCS C HCTOpl/leﬁ Pa3sBUTHUA MaTCMaTUKH

YpaBHeHus u

VpaBHeHue, npaBuia npeodpa3oBaHUs

Pemiare uHeliHOe ypaBHEHHE C  OJHOU

HepaBeHCTBa ypaBHEHUs, PaBHOCHIBHOCTH IIEpEMEHHOM, IPUMeHssl MpaBWja Iepexoja oT
(20 u) YPaBHEHUM. HUCXOJHOTO YPAaBHEHHUSI K pPaBHOCUIBHOMY €My
Jluneitnoe ypaBHEHUE c OJHOM Oonee mipoctoro Buna. [IpoBepsiTh,sIBIsSICTCST U
IIEPEMEHHON,  pElIEHHE  JIMHEWHBIX KOHKPETHOE YHCIIO KOPHEM ypaBHEHUSI.
ypaBHeHMii. Pelllenune 3aa4c MoMoIbIO Ioabupars npuMepwI NIap YUCE,
ypaBHEHMUIA. SIBIISTFOIIMXCS PEIISHUEM JIMHEHHOTO ypaBHEHUS
. ¢ n1Byms nepeMeHHbIMH. CTPOHUTH B
JIuneiinoe ypasnenne ¢ syms KOOPJMHATHOM IUIOCKOCTH rpaduK JTUHENRHOTO
rnepeMeHHBIMU | ero rpaduk.Crucrtema YPABHEHHSI C BYMs TI€PEMEHHBIMHU;
ABYX JINHEHHBIX yPaBHCHHUH C ABYMsi MOJIB3YSICh TpadHKOM, IPUBOJIUTH NMPUMeEPbI
HepeMeHHLIMI/I.PeHIeHI/Ie CHUCTEM peuIeHus] ypaBHEHUS.
YPaBHEHHUH CMIOCOOOM TOJICTAHOBKH H HaxoauTh penieHue CHUCTEMBI JIBYX JHHEHHBIX
CIOCOOOM CIIOKEHHUS YpaBHEHUH ¢ ABYMsI IEPEMEHHBIMU.
CocTaBJIsITh M peliaTh YPaBHEHUE WU CUCTEMY
YPaBHEHHII 11O YCIOBHIO 3aa49H,
HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJIa4Yd IOJIyUYEeHHBII pe3yJsIbTaT
KoopaunaTbin Koopannara TOuYkM Ha  IPSIMOIL. H300pakaTh Ha KOOPAUHATHOU NPSIMOM TOYKHU,
rpaguxm. YuciaoBele mpomexyTku. PaccrossHue COOTBETCTBYIOLIME 3aJlaHHBIM KOOpJUHATaM,

@Oyukuun (24 )

MEXAY ABYMsI TOUKAaMHKOOPAWHATHOU
TIPSIMOM.

JIydu, OTPE3KH, UHTCPBAJIbl; 3allUChIBATh UX Ha
anre6panquKOM SA3BIKC




IIpsimoyroneHasi cuctemMa KOOpIAHHAT
Ha TUIocKocTH. IIpumepsl rpadukos,
3aJaHHBIX popmymamu. Yrenue
rpayKoOB peasibHBIX 3aBUCUMOCTEH.

Ilonsitne ¢dyukmun. I'padux GyHKIHN.
CaoiictBa ¢yHkumii. JInneitnas GpyHKus.
ITocTpoenue rpaduka JTMHEUHOM
¢yuxuun. I'paduk GyHKIHU Y = |x |

OTMe4YaTh B KOOPAUHATHOM MJIOCKOCTH TOYKU I10
3alaHHBIM KOOpIWHATaM; CTPOUTH TIpadukn
HECJIOKHBIX 3aBHCHUMOCTEH, 3aJaHHBIX
dopmymamu, B TOM dHClIEe C IIOMOIIBIO
U} poBBIX 1abopaTopuid.

IIpumensTs, H3yJaTh NpeuMyIiecTBa,
HHTEePHPeTHPOBATH rpadugeckuii cnocoo
NpEeACTAaBICHUS W  aHaluu3a pa3HoOOpa3HOU
JKU3HEHHOU HH(OpMaLnu.

OcBanBaTh NOHATHE (YHKIWH, OBJIAJCBATH
(pyHKIIMOHATTBHON TEPMHUHOJIOTHCH.
Pacno3HaBaTh quHelHYI0 QyHKIHIO Y = KX + b,
ONHUCBLIBATL €€ CBOWCTBA B 3aBUCHUMOCTH OT
3HayeHU koapunurentos K u b.

Crpouts rpaduku JMHEHHOW  (QyHKIUH,
pysKIIN
y=1x|.
Hcnouab3oBarh
TTOCTPOCHUS

uudpoBsie  pecypcbl I
rpaduKoB QYHKIWI U U3YyYESHHUS] UX CBOMCTB.
IIpuBonuts NpUMEpPHI JIMHEHHBIX
3aBUCHMOCTEM B peaJIbHBIX IIpoleccax u
SIBJICHUSIX

IHoBTOpenue u
0000meHne(6 4)

IloBTOpeHne OCHOBHBIX MOHSATUH U
METOJIOB Kypca 7 Kiacca, o0oOlieHue
3HAHUN

BbpiOupath, NpHMEHATHh OLEHUBATH CHOCOOBI
CpPaBHEHUS YHCEJI, BEIYUCICHUH, ITpeoOpa3oBaHMit
BBIp@KEHUHN, pellIeHNs] YpaBHEHUH.

OcyuiecTBJIAATh CAMOKOHTPOJIb  BBIIIOJIHIEMBIX
IeHCTBU W CaMOIPOBEPKY  pe3yabTaTa
BBEIYHUCIICHUM, NTpeoOpa3oBaHUN, ITOCTPOCHUN
Pemiats  3agaum w3 peajgbHOM  JKU3HH,
NPUMEHAThL MaTeMaTHYeCKHe 3HAHHSA UL
peuIeHus 3a1ad U3 APYTUX IPEeIMETOB.




Pematn TEKCTOBbIC 3agavuu, CpaBHUBATD,
BLIﬁl/IpaTb CrmoCco0bI PCIICHU 3aa491
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HazBanmue

pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHOBHOE coaep:kaHue

OcHoBHbBIE BH/bI 1eAITeIbHOCTH 00y4AIOUINXCSI

Yucaa
BbIYHCJICHHS.
KBaapatHnsle
KOpPHHU

(15 )

u

KBagpatHsblii KOpeHb U3 4ucia.

ITonsaTHE 00 MppaIMOHATBEHOM
gucne. Jlecstuuabie
OPUOIIVDKESHUST
HpparOHAJILHBIX YHCEII.
JlelicTBUTEIBHBIC YHCIIA.
CpaBHEHHE NSHCTBUTEIIBHBIX
qucesl. ApupMeTHISCKUN
KBaJIpaTHBINKOPEHbD.
VpaBHeHue Bua X2 = a.
CaoiicTBa apu(pMETHISCKUX
KBaJIpaTHBIX KOpPHEH.
TIpeoOpa3zoBaHHE YHCIIOBBIX
BBIpAYKSHHUH, COZIEPIKaIINX
KBaJpaTHbIE KOPHU

DopMyIMpPOBATH oONpejeJeHue KBaJApaTHOTO KOPHS U3
4YHca, apupMeTH4ecKoro KBaJgpaTHOrO KOPHSI.
IIpuMeHATH OIEepalUIO U3BJICUYCHUS KBaJPAaTHOIO KOPHS
W3 YHUClIa, UCHOAb3Ys IPU HEOOXOAUMOCTH KAJIbKYJISATOP.
OuneHuBaTh KBaJpaTHBIC KOPHU LEJIBIMHU YHCIAaMU U
JIECATUIHBIMHU IPOOSMH.

CpaBHMBATL M YHNOPSIOYMBATH  PALMOHAIBHBIC U
UppallMOHAJbHBIC YHCJA, 3alldCaHHbIE C IIOMOIIbLIO
KBaJpaTHBIX KOPHEM.

HccnenoBars ypaBHEHHE X2 = @, HAXOAUTh TOYHBIE U
npuOIIKEHHBIE KOpHU npu a > 0.

HccaenoBath CBOMCTBA KBaJpaTHBIX KOPHEH, IPOBOIS
9HCIIOBEIE SKCTIEPUMEHTEHI c HCIIOJIb30BAHUEM
KaJIBKYJISITOpa (KOMIIBIOTEPA).

Joka3pIBaTh CcBOiicTBa apU(PMETHUESCKHX KBaJAPATHBIX
KOpHEH;  NOpUMEHSITh WX i1 1peoOpa3oBaHUS
BBIPAXKECHUH.

BbINoJHATH NMpeodpa3oBaHUs BHIPAXKCHUN, COAEPKAIIUX
KBaJ[paTHbIE KOpPHHU. BrIpakaTb TNEepeMeHHBIE U3
reoOMeTpUYSCKUX U GHU3HYSCKUX (DOPMYIL.

BpluMcjasTh  3HAYEHHMsl  BBIPAKEHUM,  coAepiKallnx
KBaJIpaTHbIC KOPHH, HCIIOJIB3Yys IPU H606X0)11/1MOCTI/I
KaJbKYJISITOP.

Hcnoap30BaTh B XOJ€ pEIISHUs 3a/ad dJIEeMEHTapHbIE
OpEeACTaBICHHsI, CBSI3aHHBIE C MPUOIIHKEHHBIMU
3HAYCHUSIMHU BEJIMIHH.

3HAKOMUTBLCSI ¢ MCTOPHeEli Pa3sBUTHS MaTeMaTHKH




IIpooonsicenue

Yucaa n CreneHs C LEJIBIM DopMyTHPOBATHL ONpe/eJieHHe CTEIIEHH C LEIbIM
BbIYHCJICHHSI. oKa3aTeJIEM. II0Ka3aTeJIeM.
Crenensp ¢ neabiM CranaapTHas 3anuch 4ucia. IpeacTaBiasTh 3aUCh OOJIBIINX U MAJIBbIX YHCEII B
ToKasaTejem Pasmeper 06bexToB craHzapTHOM Buje. CpaBHUBATH 4uCJa U BEJIUYUHBI,
(7 ) OKpy>aiowero mupa (or 3anucaHHbIe C HCIoJb3oBaHneM crereHn 10.
3JIEMEHTaPHBIX
JaCTHI 1O KOCMHIYECKHX Hcnonb3oBaTh 3alMCh YMCEN B CTAaHJAPTHOM BUIE IS
O6LCKTOB), JIJINTEIBbHOCTH BBIpAXXEHUS pasMEpPOB 06'beKTOB, JJIIUTEIIBHOCTH MPOUECCOB B
MIPOIIECCOB B OKpPY KaloIeM MHpE.
OKpY’KaroIeM Mupe. ®opmMyIHpPOBATH, 3aIMCLIBATL B CHMBOJIMYecKOil ¢opme n
CBOMHCTBa CTCNCHH € LETBIM WLIKOCTPUPOBATEL PUMEPAMH CBONCTBA CTEICHU
nokasaTejeM
C LIEJIBIM HOKa3aTeJIeM.
IIpuMeHsATH cBOMCTBA CTEIEHH I IIpeoOpa3oBaHMU
BBIPAXKCHHUH, COAEPIKAIINX CTEIIEHHU C LIEJIBIM ITOKa3aTeseM.
BbINOJIHATH AeHCTBHUSI C YNCIIaMH, 3alIUCAHHBIMU B
cTaHIapTHOM BuAe (YMHOXXEHHE, ACJICHUE, BO3BEICHHE
B CTETICHB)
AJjredpanyeckue KpanpaTHblii TpéxtiieH. Pacno3snaBaTh KBaapaTHBIM TPEXUJIEH, YCTaHABIUBATH
BBIPAKEHHUS. Pasnoxenune kBaspaTHOTO BO3MOXKHOCTB €TI0 Pa3JIOKEHUSI HA MHOXXUTEIIH.
Ksagparubrit TpeXHIcHaHa MHOKHUTCIIN PackiaabiBaTh HA MHOKHMTEJM KBaJpPAaTHBIM TPEXUIECHC
TPEXUIIeH HEOTPUIATEIBHBIM JUCKPUMHUHAHTOM
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Auredpandeckue AnreOpanueckas poOb. 3anuceiBaTh anrebpanmyeckue BbIpakeHUs. Haxoaurthb
BBIPAKEeHHSI. Jomyctumslie 3HAYEHUs o0JlacTh  ONpEeNesleHHUs  PallHOHAIBHOTO  BBIPAYKCHHUSI.
Anredpanueckas MEePEeMEHHBIX, BXOJSIINX B BBINOJHATL  YUCIOBBIE IIOACTAHOBKH W  BBIYHCIATH
Apodn anrebpanyueckue BBIPAKCHUSI. 3HaYeHHUE APOOH, B TOM YHCIIE C MTOMOMIBIO KAIbKYJATOPA.
(159) OcHoBHOE CBOWCTBO @dopMyIMpPOBATH OCHOBHOE CBOICTBO anreOpandeckow
anredpandecKoi ApooH. OpoOu M NMPUMEHSITH €ro IJs mpeoOpa3oBaHUs APOOEH.
Coxparenne 1po6eii. BbINOJHATHL JAeHCTBUS C alIreOpanyecKuMu ApOOSIMU.
Croxenue, BBITUTAHUC, I[IpuMmeHsATH TIpeoOpa3oBaHMST BHIPAKCHUH JUIST PEIICHUS
YMHOXKEHNE u ACJICHHC | 3anaq. BeIpakaThb mepeMeHHbIe 13 (GopMys (PU3MYECKUX,
anreOpantIeckux APOOEH. | reomerpHuecKX, OMUCHBAIOIINX GBLITOBbIE CHTYALIHH)
IIpeoOpa3zoBaHue  BBIpAKCHUH,
colepKalmux  anreOpandeckue
npobu
YpaBHenus KBaapaTtHoe ypaBHEHHE. Pacno3naBaTh KBaJpaTHBIC ypaBHECHUSI.
W HepaBeHCTBA. Henomnnoe KBaZ[paTHOE 3anuceiBaTh (opMysy KOpHEH KBaJIpaTHOrO ypaBHEHUS,
KBajgpartnbie ypaBHeHue. Popmyrna KopHeit peliaTh KBaJpaTHbIe YPABHEHUs] — ITOJTHBIC U HETIOIHBIC.
YPaBHEHUs KBaJpaTHOI'O YpaBHEHMUSI. IIpoBoauThs mnpocTeiilmine HcceA0BAaHUSI  KBaJAPaTHBIX
(15 g) Teopema Buera. YpaBHECHUN.
Pemrenne YpaBHEHUH, Pemath ypaBHeHHs, CBOJSIIHECS K KBaJpaTHBIM, C
CBOJNAIIMXCS K  KBaJApPaTHBIM. IIOMOIIIBIO TTPEOOPa30BaHMIl U 3aMEHOI NepPEeMEHHO.
IIpocreiimue IpOOHO- HabaonaTts 1 aHAJIU3MPOBATH CBSI3b MEXKIY KOPHSIMH H
palHroHaIbHbIC YPAaBHEHHSI. K03 pUIMEeHTaMH KBaJIpaTHOI'O YpPaBHEHUSI.
Pemienne TeKCTOBBIX 3amav ¢ dopmyaupoBaTh TeopeMy Bumera, a Takxke oOpaTHYIO
TIOMOIIbIO KBaJApaTHBIX TCOPEMY, HIPUMECHSTh 3THU TCOPEMbI JIJIsI PEIICHUS 3aJa4.
ypaBHEHUN PemaTh TeKCTOBBIE 3aJa4YH aJITeOPaNIECKUM CIIOCOOOM:
IEPEeXOJIUTh OT CJIOBECHON (HOPMYIHPOBKH YCIIOBHSI
3a/laud K aJreOpandecKoil MonesH IyTEM COCTaBJICHMS
YpaBHEHUSI, peuiats COCTaBJICHHOE ypaBHEHHE;
MHTEPIPETUPOBATh PE3yJIbTaT.
3HAKOMUTHCSI ¢ HCTOPHEH Pa3BUTHS aITreOphI
YpaBHeHus Jluneiitnoe ypaBHEHHE C JBYMs PacnosHaBaTh  JIMHEMHbIE  ypaBHEHMUs C  JABYMs

W HepaBeHCTBA.
Cuctembl ypaBHeHHId

NepeMeHHBIMH, ero rpaduk,
MIPUMEPHI PEelIeHHs] YPaBHEHHI B

IIepEeMEHHBIMU.
CtpounTth rpaduKy JUHEHHBIX YpaBHEHUI, B TOM YHCIIE




(13 u)

LOEJbIX YHUCIIaX.

Pemenue cucTeM IBYX
JIMHEHHBIX ypaBHEHUHU C IByMs
TIepEeMEHHBIMH. ITpumepsr
pelIeHusl CHCTEeM HEeJIWHEHHBIX
ypaBHEHUHU c IBYMST
TIepEeMEHHBIMH.

I'papuueckas wumHTEprpeTaus
ypaBHEHHUS c IBYMsI
TIEPEMEHHBIMU u CUCTEM
ypaBHEHUH c BYMS
IEepPEMEHHBIMH.

Pemienne TEKCTOBBIX 3a7a4y C
HOMOIIIbIO CUCTEM ypaBHEHUH

HCI0JIb3Ys UG POBbIE pecypcehl.

PaznmuaTth napayieabHbIE U MEPECEKaOIIUECs MPsIMbIS
10 UX ypaBHEHUSM.

Pemiatrh cucteMsbl JByX JUHEHHBIX ypaBHEHUIl C IByMs
IEPEMEHHBIMU MOACTAHOBKOH U CIIO0KCHHUEM.

Pemare mpocTednine cUCTEMbI, B KOTOPBIX OJHO U3
YpPaBHEHUN HE SBJISIETCS JIMHCUHBIM.

IpuBoaute rpadguyecKkyl0 HHTEPHNPeTANUI0O DPEIICHUS
YpPaBHEHUSI C IBYMsI IEPEMEHHBIMU U CUCTEM YypaBHCHUU
C IBYyMsI IIEPEMEHHBIMHU.

PemaThs TeKcTOBBIE 3aa4M alreOpandecKuM CIIOCOO0M

YpaBHenust
U HepaBeHCTBA.
Hepasencra (12

)

YucioBble HEPABEHCTBA U UX
CBOMCTBA.

HepasencTBo c OJTHOH
NepEeMEHHOMN. JIuneiinbie
HEepaBEeHCTBa c OJTHOM

NEepeMEeHHON U UX pelIeHHE.
CucteMbl JUHEHHBIX HEPABEHCTB
C OJHOW TMepeMeHHOW U ux
perrenue.

W3o06pakenne perieHus
JIMHEMHOI0 HEPAaBEHCTBA U UX
CHCTEM Ha YMCJIOBOH HpsiMOH

PdopmyaupoBaTh CBOICTBaA
WITIOCTPUPOBATH WX  HA
JIOKA3bIBATh aIreOpanmvdecKu.
IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a4ad.
Pemiate nuHeliHbIe HEPABEHCTBA C OJHOM NEPEMEHHOI,
n3o0pakaTb pelIeHHe HEepaBeHCTBAa Ha  YHCJIOBOM
OpPSIMOM.

Pemiatp cucTteMbl JTUHEHHBIX HEPaBEHCTB, H300pakaTh
pelieHue cucTeMbl HEpaBEHCTB Ha YHUCJIIOBOUW MHPSIMOM

YHCJIOBBIX  HEPABEHCTB,
KOOPJAMHATHOW  TIPSIMOM,

DyHKIUH.
OcHOBHBIE
NOHATHS
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IHousitme ¢yukumn. OO61acTh
OIpEJICIICHUST U MHOYKECTBO
3HadyeHnit GpyHknu. Crnocoosl
3agaHust QYHKITHA.

I'padpuk dyuknuu. CaoiicTBa
dyHKINU, UX OTOOpakeHHe Ha

rpaduke

Hcnonb3oBaTh QyHKIIMOHAIEHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY.

Beruncasth 3HaYeHUst QyHKIUH, 3a1aHHBIX (popMyIaMu
(mpy  HEOOXOIMMOCTH  HCIIOJIB30BATh  KAJIBKYJIISITOP);
COCTABJISITh TAGJIMIBI 3HAYEHUI (QyHKIUU.
CtpouTh o TOYKaM rpapuku QyHKIHI.
OnuceiBaTh  cBolicTBa  (QyHKIMH  Ha
rpaduyYecKOro MpeACTaBICHHUSI.

OCHOBE el




Hcnonn3oBaTh GyHKINOHAIBHYIO TEPMHHOJIOTHIO H
CHMBOJIMKY.

HccaenoBath npumepsl rpa@uKoB, OTPaKAIONINX pealbHEIC
nporiecchl U siineHus. [IpuBoaAUTL NpHUMepbI IIPOLIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOICTBaMH.

Hcnonb30BaTh KOMNBIOTEPHBbIE IPOrpaMMBbl IS TI0-
cTpoeHus rpadruKkoB QyHKIUH U N3YyUYSHHSI NX CBONCTB

DyHKINH.
YuciioBbie
bynxkuun
Ow

YreHue U mocTpoeHue rpadukoB
¢yuknuii. ITpumeps! rpadnkon
GYyHKOUN, OTpaskaromiux
pealibHbIE IIPOLECCHI.

DyHKIUU, OIMCHIBAIOIINC
OpsIMYIO B OOpaTHYIO
MPOIOPLHOHAIBHBIC
3aBUCHUMOCTH, UX I'pa(pUKH.
I'nniepOoia.

HaxoauTs ¢ noMombi0 rpadpuka QyHKIIUHA 3HAYCHUEC O/~
HOM M3 paccMaTpUBaEeMbIX BEJIIMYUH MO 3HAYEHUIO JpY-
TOMH.

B HecnoxKHBIX cilydasix BbIpa:kKaTh (opmMyJ10ii
3aBHCHMOCTb MEX/Iy BEIWYUHAMU.

OnuchIBaTh XapakTep U3MEHEHUsI OJHOW BEIWYHHBI B

3aBUCHUMOCTH OT U3MCHCHMU:A apyroﬁ.




IIpooonsicenue

Ha3Banmue
pas3jaena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/IbI 1€ATE€ILHOCTH oﬁyqaloumxcu

I'papux Pysxkmuu y = X2
dyHkuMu Y = X%, Yy = X3,

y = JX, y = |x|; rpaduyeckoe
pelienue ypaBHEHHM M CHCTEM
YpaBHEHUM

PacnosnaBarn BU/IbI U3y4aeMbIX GyHKIUH.
IToka3sbiBaTH cXeMaTH4eCKU MOJIOJKECHUE Ha
KOOPAWHATHOU IUIOCKOCTH TrpadukoB (GyHKOUN BHma: Y
= Xz,ﬂ: )(3,

y= X, y=Ixl|

Hcnonb3oBath (yHKuHOHANBbHO-TPaUeCKUe
NpeACTABJICHUSA 11 PELICHUS U UCCIICIOBAHUS YpPaBHEHUN
HCUCTEM ypaBHEHUIL.

IIpumensaTs nHudpoBBIe pecypcebl UL NOCTPOCHUS
rpaduKoB (yHKIHI

IloBTOpEeHHe n
00o6menmue (6
)

TToBTOpEHHE OCHOBHBIX MOHSTHI
U METOJOB KypcoB 7 # 8 KJIacCOB,
o0oOmenne 3HaHUHI

Bbi0upaTh, NpUMeHSAITh, OLEHUBATH CIOCOObI CPaBHEHMS
4Yycesd, BBIYUCICHUN, NOpeoOpa3oBaHUNl  BBIPAKEHHM,
pelieHus] ypaBHEHUI.

OcyumecTBJIATh CAMOKOHTPOJIb BBINOTHIEMBIX ACHCTBUH U
CaMOIIPOBEPKY pe3ynbTaTa BBIYHCIICHUH,
npeodpa3zoBaHUi, MOCTPOCHHUIA.

Pemate 3amaum M3 peasbHON KH3HH, NPHMEHSThH
MaTeMaTUUeCKHue 3HAHUS Ul peIIeHUs 3alad U3 JPyTHX
MIPEeAMETOB.

Pemiate TekcTOBBIC 3aJa4U, CpPaBHUBATh, BBIOUPATH
CIoCco0bI pelIeHUs 3a1a4uu
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HazBaunmue OcHOBHOEe coJxep:KaHue OcHOBHBIE BH/IBI 1€ATEJbHOCTH 00Y4YAIOIUXCSH
pa3nea (TeMbl)
Kypca (4Mciio
4acoB)
Yucna u ParmmonanbHbIe 4uCcIa, Pa3BuBaTh npeacTaBiIeHHsl O YHCIax: OT MHOXECTBa
BBIYHCJIECHHUS. HppanMoOHaIbHbBIC YHCIA, HaTypajIbHBIX YHCEJI 10 MHOXKECTBA JICHCTBUTCIBHBIX
JelicTBUTe/IbHBIE KOHCYHBIC U qUce.
yucaa OECKOHEUYHBIC JIECATHYHBIC JPOOH. O3HAaKOMHTBCSI C BOBMOYXHOCTBIO IPEICTABICHUSI
Oy MHOXeCTBO IeHCTBUTEIBHBIX JICHCTBUTEIBHOIO YHCIa KaK OECKOHEUHOH
HHCCII; ACUCTBHUTCIIBHBIC JNECSITUIHOU JpOOU, MPUMEHSTh JICCATUIHBIC
9HCIIa KaK GCCKOHCUHBIC ACCATUYHBIC OpUOIHKEHUS pAlHOHAIIBHBIX U UPPALIHOHAITBHBIX
Jpobu. B3auMHO OJHO3HAYHOE qHCelL
COOTBETCTBUC MCKIYy MHOXCCTBO H300pakaTh NelCTBUTEIbHbBIC YHCIA TOYKAMHU
JIeHCTBUTEIILHBIX YHUCEI U _ | xoopauHaTHO# NPAMOIi.
MHOKECTBOM TOYCK KOOPZIMHATHOMN | ZanuchIiBaTh, CPABHUBATH U YNOPSIA0YHBATH
HIpsAMOM. . NEeHCTBUTENILHBIE YHCIIA.
CpaBHeHHE ISHCTBUTEILHBIX YUCEIL, | BpioJHsATh, COYCTas yCTHBIC U IHCHMEHHBIC
apudmeTnyeckue nehcTBuil ¢ Npuémbl, apupMeTnyecKue AeiCTBUA C
ACHCTBUTCJIEHBIMH IHCJIAMH. PallMOHAJIBHBIMU YUCIAMH; HAXOAUTDH 3HAYEHUS
IpnGmmxénnoe 3Hauenue CTENEHEN C LENBIMU MTOKA3aTENsIMH U KOPHEN;
BCJIMINHEL, TOYHOCTE BBIYMCJIATh 3HAYCHHS] YUCIJIOBBIX BBIPAYKCHHH.
MPUOIIMKEHIS. HoayuynTh nMpeacTaBjIeHHe O 3HAUUMOCTH
Oxpyrienne gncen. [Ipukuaka u JIEHCTBUTEIbHBIX YHCEN B IIPAKTUYECKON
OIIEHKa pe3yJbTaTOB BEIYUCICHUN ACATECIBHOCTH YEJIOBCKA.
AHaJIM3UPOBATh M 1€J1aTh BBIBOABI O TOYHOCTH
MPUOIMIKEHUS ICHCTBUTEIIBHOTO YHCIa IPH
pelieHny 3aaad.
OKpYIJIsiTh JeHCTBUTEIbHBIC YHCIIA, BBINOJIHATH
NMPUKHIAKY pe3ysibTaTa BBIUHUCICHHH, OLEHKY
3HAYEHHUN YMCIJIOBBIX BBIPA’KEHUM.
3HAKOMUTBCS ¢ MCTOPHEil Pa3BUTHSI MAaTCMATHKH
YpaBHeHust JIuneiinoe ypaBHeHue. Peuienue OcBauBarb, 3allOMHHATHL M TNPHMEHSATH TIpaduyeckue
U HepaBeHCTBA. YPAaBHEHHUH, CBOASIIMXCS K METO/bI [IPY PELICHUU YPaBHEHUM, HEPABEHCTB U UX




YpaBHeHus1

JTAHCUHBIM.

CUCTECM.

¢ OJHOM KBanparHoe ypaBHeHue. Pemienue Pacno3naBaThb 1eible U JpOOHBIC YPAaBHEHHSI.
nepeMeHHO YPaBHEHHUM, CBOIAIIMXCS K PemraTp JiuHeliHbIe M KBaJipaTHbIE YPABHEHUs,
(14 ) KBaJpaTHbIM. bukBagpaTHbIe YPaBHEHHSI, CBOJSIIIIMECS] K HUM, HPOCTENIINE
YPaBHEHMUSI. ApoOHO-pallMOHANbHBIE YPAaBHEHUSI.
IIpumeps! pemenust ypaBHEHUHN IIpeanaraTs BO3MOXXHBIE CIIOCOOBI PELLICHUS
TpeThel U 4eTBEPTON cTeneHel TEKCTOBBIX
Pa310>KE€HUEM Ha MHOYKHUTEIH. 3a/1a4, 00CyKIaTh UX U PellaTh TEKCTOBBIC 3aJauu
Pemenue IpoOHO- pa3HBIMHU CITOCOOaMHU.
palMoOHaIbHBIX YPaBHECHUIA. 3HAKOMHUTBCS ¢ MCTOPHeEll pa3BUTU MaTeMaTUKU
Pemrenue TekcToBBIX 3ana4
anreOpandecKUM METOJIOM
YpaBHenust JIuneiiHoe ypaBHEHUE C ABYMs OcBauBaTh U NPUMEHATH IPUEMBI PELICHUS CHCTEMBI

U HepaBeHCTBA.
CucreMbl ypaBHeHMIi

(14 )

IIEpEMEHHBIMU U ero rpaduxk.
Cucrema ABYX JTHHEHHBIX
YpaBHEHUN ¢ ABYMsI IEPEMEHHBIMU
u e€ pemenue. Pemenue cucrem
JABYX ypaBHEHUI, OTHO U3
KOTOPBIX JIMHENHOE, a Ipyroe —
BTOpOIl CTENeHU.

I'padudueckast wWHTEpHpeTanus
CHUCTEMBI YPaBHEHUH C IByMsI

TIICPEMECHHBIMH

IBYX JTUHEHHBIX YpaBHEHUH C ABYyMsI MEPEMEHHBIMU
U CHCTEMBl [ABYX YpPaBHEHHH, B KOTOPBIX OJHO
YpaBHEHHUE HE SIBISICTCSI IMHEHHBIM.

Hcnoan3oBath (pyHKIHMOHANBEHO-TpadUIECKH
NPEACTABJICHUS ISl PelleHus1 U HcCaeJ0BaHMs
YPaBHEHUN U CUCTEM.

AHaJIM3MpoOBaTHL  TeKCThI  3a4a4, pemarh  UX
anre0pandecKum crocoooMm: nepexoauTh oT
CIIOBECHOH (OPMYIHMPOBKH yCHOBHSA 3adadd K
anrebpandeckoil MoAeIH ITyTEM  COCTaBJIICHHUS

CHUCTCMBI ypaBHeHI/If/‘I; pemiaTb COCTaB




PerieHre TEKCTOBBIX 3a/1a4
anrebpandecKuM CIIoCOO0M

JICHHYIO CUCTEMY YPaBHECHUN; HHTEPNPETHPOBATH
pe3ynbTar.
3HAKOMUTBLCS ¢ MCTOPHEH pa3BUTHUS MaTEMaTUKU

YpaBHenust
U HepaBeHCTBA.
HepagencrBa (16

)

HucioBble HEpaBEHCTBA M HUX
CBOMCTBA.

JIuHeliHbIe HEPABEHCTBA C OAHOU
NEePEMEHHON U UX pELISHUE.
CucTeMbl TUHEHHBIX HEPABEHCTB
C OJIHOM TMEepeMeHHOH M Hux
peurenHue.

KBanpartHbsie HepaBeHCTBA U UX
pelieHue.

Yurarth, 3allUCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
HEPaBEHCTBA; UCII0JIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
BpInoHATHL TpeoOpa3oBaHus HEPABEHCTB, HCMO0/1b30BATH
JuIst IpeoOpa3oBaHUs CBOMCTBA UHCIOBBIX HEPABEHCTB.
Pacno3naBaTh JUHENHBIE U KBaJIpaTHbIE HEPABEHCTBA.
Pemares nuHEiHbIC HEPAaBEHCTBA, CUCTEMbI JIMHEHHBIX
HEPaBEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIINX
KBaJIpaTHOE HEPaBCHCTBO, U pellaTh UX; 00CYy:KAATH
IIOJIy4YECHHBIEC PELICHUS.

rpa(banCKag HUHTEPIIPpETALUSL I/I306pamaTb peuicHue HECpaBCHCTBA u CHUCTEMBI
HEPaBEHCTB u CUCTEM HEPaBCHCTB Ha YHUCJIOBOU npsasMou, 3anmuchiBaTh
HEpPaBEHCTB C IOBYMsI pe€IIeHUE C MIOMOINBIO CUMBOJIOB.
E€pEMEHHBIMU Pemats KBaJApaTHbIC HEpaBCHCTBA, UCIIOJIB3Yst
rpadudecKue IMpeacTaBICHUS.
OcBauBaThb W NPUMEHAATH HEPABSCHCTBA IPU PpPEUICHUH
pa3yiM4yHBIX  3a7a4, B TOM  YHCJI€  MPAKTHKO-
OPHEHTUPOBAHHBIX
Oynxuuu (16 Keanparnunass ¢dyskoms, e€ Pacno3naBartpb BU/JIbI HU3y4aeMbIX byHKIIMIT;
q) rpaguk u cBoiicTBa. Ilapabona, HJLUIIOCTPUPOBATH cxeMaTH4YeCKH, O0BACHATH

KOOPJIMHATHI BEPIITUHBI
napaboJibl, OCh CHMMETPHH
napaboirsl. CTeneHHbIe
byHKIMU ¢ HATYpaTbHBIMHA
nokasarejasiMi 2 U 3,UX
rpauku U CBOUCTBA.
T'pabuxku ¢ysakumii: y = KX,
y=k< + b, y=x,y=ax?
X

y=ady= "/;,y=|3c|

pacroioKeHne Ha KOOPJAWHATHON IIJTIOCKOCTH TpadUKOB
. K
dynkmii Buga:y = kx, y = kx + b, y = Y= ax?, y =
ax®, N
Yy =Vx, Y = [x| B 3aBUCUMOCTH OT 3Ha4€HUH
K03} (HDUIMEHTOB; ONMKCHIBATH X CBOMCTBA.
Pacno3HaBaTh KBaApaTUYHYIO (QYHKIHIO 110 GopMmyIie.
IpuBoAUTH NPUMeEPbI KBAIPATUYHBIX 3aBUCUMOCTEH U3
peanbHON KU3HHU, (PU3UKH, TCOMETPHH.
BpIgBJIsATL U 0000maTh OCOOEHHOCTH
KBaapaTHYHOM GyHKIMu Yy = ax® + bx + c.

rpaduka




Ctpouth Hu  u300paKkaTh  cxeMaTH4YeCKM  TpaduKH
KBaJpaTUYHBIX QYHKIHI, 3a/IaHHBIX (popMyiaMu BHAA Y =
ax?y = ax?> + q,y = ax + p)2,y = ax?> + bx + c.
AHaJIM3HPOBATH U NPUMEHATH CBOICTBA M3yUYCHHBIX
(GyHKIHHA T UX TTOCTPOCHUSI, B TOM YHCIIE C IIOMOIIBIO
IHQPPOBBIX PECypCcoB




IIpooonstcenue

YucaoBble
MOCJIe0BATEIBLHOCT
u (15 u)

Iloustue YHUCJIOBOU

IIOCJICI0OBATCIIBHOCTH.

3agaHue  MOCIEIOBATEIbHOCTH
pexkyppeHTHOH  dopmysoll u
(opmyoit N-ro unena.
Apudmernyeckas u
reoMeTpuyecKas IIPOrPECCHUH.
Ddopmyibt n-ro 4jeHa
apudMeTHIeCcKOi u
reoMeTpUUYEeCKOM MIporpeccui,
CYMMBI IIEPBBIX N UJIEHOB.
Wzo0paxenue YIICHOB
apudmMeTHIecKon u
reoMeTpUUYEeCKOM nporpeccuu
TOYKaMM  Ha  KOOpPJWHATHOM
TJIOCKOCTH.

JInnelHbIN u

3KCIOHEHIIUAJIBHBIN POCT.
CII0KHBIE TIPOIIEHTHI

OcBauBath M NMPUMEHATHb HWHJICKCHBIC 0603Ha‘IeHI/I$I,
CTPOUTH peveBbli€ BbICKA3bIBAHUS C HCIIOJIB30BAHUEM

TEPMHUHOJIOTUH, CBSI3aHHOU c MOHATUEM
I0CJIEAOBATEIBHOCTH.
AHAIN3HPOBATH dhopmyy n-ro 4JIeHa

IOCTICIOBATEIILHOCTH FIJIM  PEKyppeHTHyI0 (opMyny u

BBIYHCJASATh WICHB! ITOCJICIOBATEIBHOCTEH, 3aJaHHBIX
5TUMH (POpPMYIIaMHU.

YcranaBiauBaTthb 3aKOHOMEPHOCTH B MIOCTPOCHUH
MOCJIEIOBATEILHOCTH, ecim BBIITMCAHBI IepBbIC

HECKOJIBKO €€ YJICHOB.

Pacno3HaBaTh apupMETHYECKYI0 H TE€OMETPHYECKYIO
MIPOTPECCUN MPHU PA3HBIX CIIOCO0AX 3aJaHUA.

PemaThb 3a1a4y ¢ HCIoOb30BaHUEM (GOpMyH N-TO YieHa
apupMEeTHUIECKOH W TEOMETPHUYECKONW IPOTPECCHH,
CYMMBI TIEPBBIX N YICHOB.

HN300pakaTh 4JIeHBI MOCJIEIOBATEIBHOCTH TOYKAMH Ha
KOOP/IMHATHOM MJIOCKOCTH.

PaccmaTpuBath npumepbl IpoUECCOB M SIBJEHMH U3
peambHONH S>KH3HH, WUIIOCTPUPYIOIINE M3MEHEHHE B

apudMeTHIecKol MOpOrpeccHH, B T'€OMETPHYSCKOHN
IIPOrPECCHHU; n300paxarb COOTBETCTBYIOIINE
3aBHCHUMOCTH TpapUIecKu.

Pemath 3a/Ja4M, CBsI3aHHBIC c YHUCIOBBIMHA
[IOCJIEIOBATEJIBHOCTSAAMH, B TOM 4YHCJE 3aJadd U3
peanbHON  JKMU3HH C  HCHOJIB30BaHHEM  IU(PPOBBIX
TEXHOJIOTUM (PIEKTPOHHBIX TabnuI, TrpaduIeckoro

KaJIbKyJIsITOpa U T.II.).

PemaTth 3a7a4¥ Ha CIIOKHBIE IMPOIEHTHI, B TOM YHCIIE
3a/[a4u U3 peajbHON MpakTUKH (C HCIIOJIb30BAHUEM
KaJIbKYJISITOpa).




3HAKOMHUTBLCSI € MCTOPHUEl Pa3BUTH MaTeMaTHKU

IloBTOpEHME,
000011IeHHE,
CHCTeMAaTH3AL U
3HaHMii!

(18 u)

Yuciaa u BBIYHCIEHUsT (3aINCh,
CpaBHEHUE, aercTBus c
JeiCTBUTEIbHBIMU qHcIaMHu,
qucioBasl IIpsiMasi; IIPOIICHTHI,

OTHOIIICHUS, HPOTIOPLIVH;
OKpYyTJICHHE, npuGIKeHue,
OIICHKA; pEIICHUE TEeKCTOBBIX
3az1a4 apu(PMETHISCKUM
crrocodom)

OnepupoBaTh NOHSITHAMHU. MHOXXECTBO, ITOJMHOXECTBO,
orepanuu Ha MHO>KECTBAMU; HMCNO0JIb30BAThH
rpadudeckoe MpeacTaBICHHEe MHOMECTB JUISI ONHCaHMUS
peanbHBIX MPOIECCOB U SBJICHUI, IPHU PEIICHUH 3a1a4 U3
OPYTUX y4EOHBIX MPEIMETOB.

AKTYyaJU3UpPOBATH TEPMHHOJIOTHIO H OCHOBHBIE JleiicTBUS,
CBSI3aHHbIC € YHMCJIAMHU. HATypaJIbHOE YHUCJIO, IIPOCTOE U
COCTaBHOE 4HCla, [JEJIMMOCTh HATypaJIbHBIX YHCEI,
NpPU3HAKH JEIUMOCTH, IeJI0€ 4YHCIO, MOAYJb YHCIA,
OOBIKHOBEHHAsI M JECSTUYHAs IPOOW, CTAaHIAPTHBINA BHJ
4yucia, apupMeTHyecKuii KBaJpaTHBIN KOPEHb.

BeinoyiHATL JeiicTBHs, CPAaBHHUBAThL M YNOPSAJ0YMBATH
4qucia, MPeACTaB/IsITh YHUCIAa Ha KOOPAWHATHOW MPSIMOM,
OKPYIUISITh 9HCHA; BBINOJHATH NPHKUAKY H OLEHKY
pe3yibTaTa BbIYUCICHUH.

Pemiate TekcTOBBIE 3aqa4M apUMETHUYECKUM CIIOCOOOM.
PemaTh mpakTHYecKHe 3a/1a4H, COJEPIKAIINE MTPOICHTEHI,
011, YaCTH, BBIpa)Karollde 3aBUCUMOCTH: CKOPOCTb —

BpeMsi — pacCTOsHHE, IleHa — KOJIMYECTBO —
CTOMMOCTB, O00BEM  padOTHI — BpeMs —
MIPOU3BOUTEIILHOCTE TPYa.

Pa3ouparn peanbHbIe JKU3HCHHBIC CHTyalHH,
dopmyaupoBaTh X Ha S3bIKE MaTEeMaTHKH, HAXOAHMThH
pelieHue,  MPUMEHsIsS MaTeMaTHYeCKUI  ammapar,

HHTEPNPEeTHPOBATH PE3yJIbTAT




Aarebpanyeckue BbIPA’KECHUA OnepupoBaThb NMOHATUAMM: CTEIICHb c LCJIBIM

(peoGpaszoBanue rokaszaresieM, apudMETHYECKHil KBaJpaTHBIH KOPEHb,

anreOpanIecKux BBIPAKEHHIH, MHOTOYJICH, ajaredpanyeckas 1po0b, TOXKIECTBO.

AOITy CTUMBIC3HAICHHA) BpINO/IHATL OCHOBHBbIE A€M CTBUSA: BBIIOIHATE PACYETHINIO
dpopmymnam, npeodpa3oBbIBATH Lesble, apoOHO-
paloHAJIFHBIE BBIPAXKCHUSI W BBIPAXKCHUSI C KOPHSIMH,
peann30BBIBaTh pas3yoxXeHue MHOTO4JIEHA Ha

MHO>KHUTEIIH, B TOM YHCJIE C HCIIOJb30BaHUEM (OPMYITT
pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMBbl U Pa3HOCTHU;
HAaXOAWUTH JIOIMyCTHUMBIC 3HAYECHMSI TIEPEMEHHBIX IS
ApOOHO-pAallMOHATIBHBIX BBIPAXKCHUM, KOPHEH.

MopeaupoBaTh ¢ TOMOIIBIO (HOPMYJT peaIbHBIEC MPOIECCHI
U SIBJICHUS

1 3/tech MpeACTaBIEHBI BIEMEHTHI COAEPKAHUS Kypca, M3ydaBIIHECA B 5—8 Kmaccax W TpeOyronme MOBTOPEHUS,
0000meHus u cucreMatuszanuu. OOpaiaTbcsi KITOMY MaTepHaTy MOKHO B BHJIC aKIICHTAa Ha 3aBEPIIAIOIIECM dTare
n3ydeHusl Kypca 9 Kjacca WIH paclpeleiisiTh IO COOTBETCTBYIOIINM TEMaTHUYECKHM pasieiaM, H3ydaeMbIM B
TedyeHne y4eOHOTo roja.



IIpooonstcenue

DyHKIUH (moctpoenwue, OnepupoBarb NOHSATUSIMU: GyHKIHA, rpaduk

CBOWMCTBa HM3YYEHHBIX (DYHKIIHIL; byHKIINN, HYJIH bynurnumy, IPOMEXKYTKH

rpadgudeckoe peurenue 3HAKOIIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUs,

YpaBHEHHUU U UX CHCTEM) yObIBaHUsI, HauOoOJIbIIIEe W HaWMCEHBIIEEC 3HAYCHHS
byHKIIH.

AHaJIM3UpOBaTh, CpPaBHUBaTh, 00Cy:K1aTh CBOIiCTBa
GyHKIHHA, cTPOUTH NX TpadUKH.

OnepupoBaTthb NMOHSATUSIMU: npsiMast
MIPONIOPIIMOHAIIBHOCTE, O0OpaTHasi MPOIOPIIMOHAIBHOCTD,
JTUHEeWHas GyHKUUA, KBaapaTuyHas QyHKOUs, napadoia,
runepOomna.

Hcnoan3oBats rpaguku sl OHpeAciicHUsl CBOICTB,
IIPOLIECCOB M 3aBHUCUMOCTEH, IJIs pellIeHus 3ajad U3
OpYyrux Yy4eOHBIX TIPEIMETOB M peaJbHOM >KWU3HH;
MOAeJNPOBATH C IIOMOIIBIO TpaUKOB peaabHBIC
IIPOLIECCHI U SIBJICHUS.

BripaxkaTh popMy1aMu 3aBUCHMOCTH MEK/Ty BETHIMHAMU

Ilpu pa3paboTke paboueii nOporpaMmbl B TEMAaTUYCCKOM IUIAHUPOBAHUHU JOJDKHBI OBITH YUTCHBI
BO3MOJKHOCTH HCITOJIb30BaHUS 3JICKTPOHHBIX (IIH(PPOBHIX) 00PA30BATEIIBHBIX PECYPCOB, SIBJISIONIUXCS yI4eOHO-
METOJIUYCCKUMH MaTepuaiaMu (MyJIbTHMEIUUHBIC IIPOTPaMMBI, SJICSKTPOHHBIC YYEOHUKH W 3aJadHUKH,
3JICKTPOHHBIC OUOJIMOTEKH, BHUPTyalibHbIC JabOpPaTOPUH, HWIPOBBIC MPOTPAMMBI, KOJUJICKIIUH ITH(PPOBBIX
00pa3oBaTEIbHBIX PECYpPCOB), HCHOJB3YEMbIMU I OOYyYEHHUs] M BOCIHUTAHUS PA3JIMYHBIX TPYII
MOJIb30BATEIICH, MPEACTABICHHBIMU B J3JCKTPOHHOM (IU(POBOM) BHUJIC U PCATUIYIOMIUMH JTUIAKTUISCKUC
Bo3moxxHoctu UKT,conepkaHrne KOTOPBIX COOTBETCTBYET 3aKOHOJIATEIILCTBY 00 00pa3o
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