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«AJITEBPA». 7 - 9 KJIACCBI

LEJIM U3YYEHHWA YUYEBHOI'O KYPCA

Anrebpa sIBISISTCS OJTHUM W3 ONIOPHBIX KYPCOB OCHOBHOM IIKOJIBI:OHA
oOecrieunBaeT H3y4YEeHHE JAPYyTrux JVCLHUIIINH, Kak
€CTEeCTBEHHOHAY4YHOT'0, TaK M T'yMaHHUTApHOIO IMKJIOB, €& OCBOCHHE
HEOOXOAUMO UISI TPOJIOJIKEHHST 00pa30BaHUsI U B TIOBCEJHEBHOM JKU3HU.
PaszButue y o0OydJarommxcs HAy4YHBIX npeacTaBICHUN o
MMPOUCXOXKJICHUU U CYIIHOCTH ajredpandyeckux adcTpakiuii, crocode
OTpaX€HUsI MaTEeMaTUYECKOM HayKOI SIBJIEHUIN U IIPOLIECCOB B IPUPOIE U
oOmiecTBe, pOJM MaATEMaTHYECKOTO MOJCIMPOBAHNUS B HAYyYHOM
IMO3HAHUM M B NPAKTHUKE CIOCOOCTBYeT (POPMHUPOBAHHIO HAYYHOI'O
MHUPOBO33PCHUA U KAaYCCTB MbIIIJICHUS, HCO6XOI[I/IMI)IX A agarnTaiuy B
COBpEeMEHHOM ITH(GpOBOM obmecTBe. M3ydeHne aaredpsl eCTeCTBEHHBIM
oOpa3oM oOecrneymBaceT pa3BUTHE yMEHHUs HaOIONaTh, CPAaBHUBATH,
HaXoJuThb 3aKOHOMECPHOCTH, Tpe6yeT KPpUTUYIHOCTHU MBIIIIJICHUSA,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEHCTBUS U
BBIBOABI, (OPMYIIHPOBATh yTBepKaceHUsA. OCBOEHHME Kypca alreopsl
oOecrnieunBaeT pa3BUTHUE JIOTMYECKOI'0 MBINUICHUSI O0y4YalOUIuXCsi: OHU
HUCHMOJB3YIOT NCAYKTUBHBIC U UHAYKTHUBHBIC pPAaCCYXKIACHUA, O606HICHI/IG "
KOHKpETH3aluio, abcTparupoBanue u aHanoruio. OOydeHue anrebpe
npeamnojaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOSATEILHON NesITeIbHOCTH
oOydarommuxcs, OATOMY CaMOCTOSITEJILHOE peuieHue 3a71a4
€CTECTBEHHBIM 00pa3oM SBISICTCS peajiu3alueil  1esTeIbHOCTHOTO
MMpUHIAIIA 00yYeHUS.

B cTpykType mporpaMmsel ydebHOTO Kypca «Aaredpa» OCHOBHOM
LIKOJBI OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOIUYECKUE
TuHUK: «Yuclia U BBIYUCICHUS»; «ANreOpandecKue BBIPAXKCHUS;
«YpaBHeHUsT U HepaBeHcTBa»; «DyHkuun». Kaxpgas wu3 »sTHX
COAepKATEIbHO-METOIUUECKUX JUHUN Pa3BUBAETCSI Ha MNPOTHKEHUU
TpEX JeT HM3yYEHHUs] Kypca, €CTECTBEHHBIM OOpa3oM IepeIuIeTasich U
B3aMMOJICUCTBYsl C JAPYTMMH €ro JUHUAMH. B Xxone u3ydeHus kypca
O6y'—IaIOHII/IMCSI OPpUXOAUTCA JIOTHYCCKHU pacCCyXXaaThb, HUCIIOJIbB30BaTh
TEOPETHUKO-MHOXKECTBEHHBIN SI3bIK. B cBsi3M ¢ »TUM nesecooOpas3HO
BKJIFOUUTH B MPOrpaMMy HEKOTOPbIE OCHOBBI JIOTUKHU, IPOHU3BIBAIOIIINE
BCE  OCHOBHBIE  pas3jelbl  MaTeMaTHU4YeCKOro  OOpa3oBaHHUA |
CHOCOOCTBYIOIIME OBJIAJICHUIO 00YyYalONINMHCSI OCHOB YHHUBEPCAIBHOI'O
MaTeMaTHYEeCKOro si3blka. TakuM oOpa3zoMm, MOXXHO YTBEpXKJIaTh, YTO
COJZIEpKATEIILHONW M CTPYKTYPHOW OCOOEHHOCTBHIO Kypca
«Anrebpa» SIBISIETCS €ro MHTETrPHUPOBAHHEBIN XapakTep.

CO}Iep)KaHI/Ie TuHuN «Yucna u BBIYHUCIICHUS CIIYXKHUT OCHOBOM JJIA
TaJbHEHUIIIero HW3y4YeHHs MAaTEeMaTHKH, CIIOCOOCTByeT pa3BUTHIO ¥
00ydYarommuxcs JIOTUYECKOTO MBIIUJICHUS, (POPMHPOBAHUIO YMEHUS
IIOJIB30BaThCA aJIrOpuTMaM#M, a TAaKKE HpI/IO6peTeHI/IIO IIPAKTUYCCKUX
HaBBIKOB, HeO6XOIU/IMBIX JJIsA HOBCG}IHGBHOﬁ xn3HU. Pa3zBuTne moHSITHSA O



4Hpciie B OCHOBHOW IIIKOJIE CBsI3aHO C paUMOHAIBHBIMH H
HppalHOHAJILHBIMUA YHCJIaMH, (OPMHUPOBAHHEM IPEACTABICHUH O
JIEUCTBUTEIILHOM dYHCJe. 3aBEepIICHHE OCBOCHHUS YHCIOBOW JIMHUH
OTHECEHO K CTapmieMy 3BEeHYy OO0IIero oOpa3oBaHHS.

CopaepxaHue OBYX alreOpandecKux IUHUA — «AnreOpamdecKue
BBIPD@KCHUS» H  «YpaBHEHHsT M  HEPAaBEHCTBa»  CIOCOOCTBYET
dopmupoBannio |y oOydaromMxcsi ~MaTeMaTH4YeCKOr'o  amrapara,
HEOOXOAUMOTO JUI pEIIeHUs 3aJad MaTeMaTHKH, CMEXXHBIX
OPEeaAMETOB M NPaKTUKO-OPHEHTHPOBAHHBIX 3a7ad. B oCHOBHOM mikose
y4eOHBIi  MaTepHas  TPYIIIHUPYETCs  BOKPYr  pallMOHAJIIBHBIX
BBIpa)KEHHUN. AJrebpa JIEeMOHCTPUPYET 3HAUYEHHE MaTEeMaTHUKH Kak
sI3pIKa JUISI  TIOCTPOSHHUS MaTeMaTHYEeCKUX MOJeJeH, OIHCaHHs
IIPOLIECCOB M SIBJICHUM pealbHOro Mupa. B 3amaum oOydeHus anreope
BXOOAT Talc)l(e,uaaneI‘/imee pPa3sBUTHUC AJITOPUTMUYCCKOIO MBIIIJICHUA,
HEOOXOAUMOTO, B YaCTHOCTH, JJIsi OCBOCHHUS Kypca MH(POpMAaTHKH, U
OBJIaJICHHE HaBBIKaMHU JEAyKTHUBHBIX paccyxiacHHui. [IpeoOpazoBanue
CUMBOJIBHBIX (DOPM BHOCHUT CBOM crieM(pUUECKHUN BKJIaJ B pa3BUTHE
BOOOpaXeHHsI, CHOCOOHOCTEH K MATEMaTHIYCCKOMY TBOPYECTBY.

Copaepxanue (QYyHKIHOHAIBHO-TPADUUSCKOW JHUHUUA HAICJICHO Ha
IOJIy4eHHE IIKOJbHHUKAMHM 3HaHHH O QYHKIUAX KaK BaKHeHIIeH
MaTeMaTU4YECCKON MOICIN JJIsA OImucaHusAa 58 HNCCIICIO0OBaHUA
pa3zHOOOpa3HBIX TIPOIECCOB W SIBJICHUW B IIPUPOJE M OOIIECTBE.
H3zydeHne >TOro mMarepualia CloCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCs
YMEHHSI UCHOJIB30BaTh pa3jIMYHbIC BBIPA3UTEIIBHBIC CPEACTBA s3bIKa
MaT€MaTuKMU — CJIOBCCHBIC, CHMBOJIMYCCKUC, I‘pa(bPI'—IeCKI/Ie, BHOCHUT
BKJIaJ B (hopMHUpOBaHUE HNPEICTABICHUH O POJIM MaTEMAaTHKH B Pa3BUTHH
LUBUIN3AUHA U KYJIBTYPBHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVTAHE

CornacHo yueOHOMY IUTaHy B 7/—9 Kjaccax m3ydaeTcsl y4eOHBIH KypcC
«AunreOpa», KOTOPBIM BKJIIOYACT CIEAYIOIIME OCHOBHBIC pa3Jieiibl
COAEpIKaHUsL: «Yucna wu BBIYUCIICHUS, «Anrebpandeckue
BBIPpKEHUSD», « YpPAaBHEHUSI U HEPABCHCTBa», « DYyHKIIHMI».

Vd4eOHBIH TIaH Ha H3y4YeHHEe aiureOpsl B 7—9 kiaccax OTBOIHTHE
MeHee 3 y4eOHbBIX 4acOB B HEJIEJIO B TEUEHHE KaXKIOro rojia ooy4deHus,
BCEro 3a Tpu roja ooyuenus — He MeHee 306 y4eOHBIX 4acoB.

COHEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYUYEHU )

7 Krnacc

Yucna u éviuucnenus
Paunonansuble uncna

JpoOu OOBIKHOBEHHBIE M JNECATUYHBIC, MEPEX0J OT OTHOU (OpPMBI
3anucu apobeid Kk apyroi. IloHsATHE palMOHAJIBLHOIO YHCIHA, 3allUCh,
CpaBHEHHE, YHOPSIOYNBAHNE PAlMOHAJIFHBIX YHCEl. ApudmMeTndaeckue



ACUCTBUS C pallMOHAJIBHBIMHU YHUCIaMH. PemieHue 3agad w3 peaibHOM
MIPAaKTUKW Ha YaCTH, Ha JPOOH.

CrteneHpb C HaTypadbHBIM moKa3aTeJIeM: omnpeneicHue,
mpeoOpa3oBaHUE BEIPAXKCHUNW Ha OCHOBE OTIPEIICIICHHUS, 3aIIUCh OOIBIITNX
yucen. [IpoeHTsl, 3anuch NPOLIEHTOB B BHAE APOOM M IApoOHM B BHIC
MIPOILIEHTOB. TpH OCHOBHBIEC 3aJadyd Ha IIPOLIEHTHI, pEIlEeHHE 3ajad U3
pealbHOM MpPaKTHUKHU.

IIpruMeHeHue NpU3HaAKOB JASIUMOCTH, Pa3JIOKEHUE Ha MHOXKHUTEIIHN
HaTypaJIbHBIX YHCE.

PeanbHBIC 3aBUCUMOCTH, B TOM YHCJIEC MpsiMasi U oOpaTHas
OPOHNOPIIUOHAIBHOCTH.

Anzebpauueckue evipaicenus

IlepemeHHBIE, YHCIOBOE 3HAUEHHUE BBIPAXKEHHUS C IEPEMEHHOM.
IIOHyCTI/IMI)Ie 3HAUYCHUA nepeMeHme. HpeHCTaBHCHI/Ie 3aBUCUMOCTHU
MEXIy BEIUYWHAMH B BHAC (OpMyIbl. BeramcieHus 1mo dopmyiiam.
IIpeoOpa3zoBaHme OYKBEHHBIX BBIPAXCHUN, TOXXJICCTBEHHO paBHBIC
BBIp@)XCHUsI, IPaBHJIa IPeoOpa3oBaHusl CyMM W IIPOU3BEIACHUI, npa-
BHJIA PACKPBITUS CKOOOK M MPUBEACHUS OTOOHBIX ClIaracMBbIX.

CBolicTBa CTEIEHU C HATypaJdbHBIM MOKa3aTelIeM.

Opanousiensl W MHoOrouiaeHbsl. CteneHb MHorouwieHa. ClioxkeHwue,
BBEIUMTAHHUE, YMHOXXCHHE MHOTOWICHOB. DOpMynbsl COKpaméHHOTO
YMHOEHHUSI: KBaApaT CYMMbI U KBaJpaT pazHocTtu. Dopmylia pa3HOCTH
KBaJpaToB. Pa3nokeHne MHOTOYJIEHOB HAa MHOYKHUTEINU.

Ypasnenua

VYpaBHeHHe, KOpEHb ypaBHEHUs, I[IpaBujia IpeoOpa3zoBaHUs
YpaBHEHUsI, PABHOCUJIBHOCTh YPaBHEHUMN.

JluneilHOoe ypaBHEHHE C OJHOM MNEPEMEHHOM, YHUCIO KOpHEH
JIMHEWMHOTr O ypaBHEHHUs, PELICHUE JIUHEHUHbIX ypaBHeHUH. CocTaBieHue
YpaBHEHUI MO yCIOBUIO 3a7a4i. PelieHne TeEKCTOBBIX 3a/lad C ITOMOIIBIO
YPaBHEHUH.

JluHeliHOe ypaBHEHHE C IBYMsI IIEpEMEHHBIMH U ero rpaduk. Cucrema
JIBYX JIMHEHHBIX ypaBHEHHUH C IBYyMsl NEepeMEeHHbIMU. PenieHue cucrem
ypaBHEHHUI cnocoOoM MoACTaHOBKHU. I[Ipumepnl pemieHuss TEeKCTOBBIX
3aJla4y ¢ NOMOLIBIO CUCTEM ypPaBHEHUM.

Koopaunatel u rpaduku. OyHKIMN

Koopaunara Touku Ha npsimoii. HuciaoBele IpoMexXyTKU. PaccTosiHue
MEXAY ABYMsI TOUKaMHU KOOPIAMWHATHOM MIPSIMOM.

IIpsimoyronbHasi cucremMa koopauHar, ocu Ox u Oy. Abcrucca u
OpJIMHaTa TOYKHU Ha KOOPAWHATHOM 1tockocTu. [Ipumepst rpadukos,
3aJlaHHBIX popmysiaMu. UreHne rpauKoB peaibHBIX 3aBUCUMOCTEA.

IMonasarue pynkumu. I'paduk pyukmuu. CBoiicTBa GpyHKIn. JInHeii-

Has pyHKOMs, e€ rpaduk. ['padpuxk pyukuun y = |x|. ['padnaeckoe
pelleHue JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPABHEHUI.

8 xiace



Yucna u eviuucnenusn

Kpanparueiii kopeHb u3 uucia. [loHsTHEe 00 UppalMoOHAIBHOM
qucie. JlecITUdHbIEe TPUOIMKESHUST UPPAIUOHATBHBIX ducell. CBocTBa
apuMEeTHIECKNX KBaIpaTHBIX KOPHEH W WX TIPUMEHEHHE K
OpecoOpa30BaHUIO  YHCJIOBBIX  BBIPAXXCHUW W BBIYUCIICHUSIM.
JlericTBUTEIIbHBIC YHCIIA.

CTteneHpb ¢ MenbIM Moka3aTeieM U e€ cBoiicTBa. CTaHmapTHas 3aIliCh
quca.

Anzebpauueckue evipajrceHus

KpanpaTHbiii TpEXUICH; pa3j0KEHHE KBAApPaTHOrO TpEéXduieHa Ha
MHOKHUTEITH.

Anreopanyeckasi ApoOb. OCHOBHOE CBOIMCTBO ajnredbpandyeckoil 1poou.
CrnoyxeHue, BBIYUTAHUE, YMHOKCHHUE, ICJICHUE alreOpandeckux apooeii.
PanmoHanbHBIE BBIPAKCHUSI U MX IpeoOpa3oBaHUE.

Ypagnenus u nepasencmea

KBanparHoe ypaBHeHue, ¢popMmyia KOpHEH KBaapaTHOIO ypaBHEHUSI.
Teopema Buera. Pemenune ypaBHEeHUI, CBOASIIUXCS K JIMHEHUHBIM U
kBaJpaTHBIM. [Ipocreiimue npoOHO-paiMOHAIBHBIC YPaBHEHHUSI.

I'pacduueckast mHTEpIIpEeTalMsl yPaBHEHUW C JIBYMsI HNEPEMEHHBIMHU U
CHUCTEM JIMHEHHBIX YpaBHEHHMH C IByMs MEepeMEHHBIMHU. I[Ipumepsl
peluIeHUs] CUCTEeM HEJIMHEHHBIX YpaBHEHHUH C ABYyMsl EpEMEHHBIMU.

PemieHue TEKCTOBBIX 3ajad ajreOpamdecKUM CIOCOOOM.

YucnoBble HepaBeHCTBA U uX cBoMicTtBa. HepaBeHctBo ¢ opHoM
rnepemMeHHoOl. PaBHOCHMIBHOCTE HepaBeHCTB. JIMHEHHBIE HepaBeHCTBA C
onHou mnepemeHHol. CuUCTEeMBbl JHWHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

Dynkyuu

ITonsitne ¢pynkmun. OO6IaCTh ONpENEIeHUsT U MHOXECTBO 3HAUYCHHH
pyskuu. Crnoco0Osl 3ananus QYHKIHMA.

I'padpuk ¢yskmmu. UreHne cBOWCTB (QyHKIMU 1O €€ Tpaduky.
[Tpumepsl rpadukoB QyHKIHI, OTpAKAIOIIMX peaibHbIE MPOIECCHI.

DyHKIIAH, OTTHCHIBAIOIINE TIPSIMYIO U OOpaTHYIO IMMPOTIOPIIHOHAIIHHEIC
3aBUCHUMOCTH, WX TpaduKH.

@yukium Y =X, Yy =X,y = X, = |x.

I'paduueckoe pernieHne ypaBHEHHH U CUCTEM YpaBHEHHH.

9 kiacc

Yucna u ¢viuucienusn
Jle#icTBUTEIbHbBIE YKCIIA

PanuonanbHble 4unciia, WppaldOHAlbHBIE YHCJA, KOHEYHbIE U
OCECKOHEYHBIC JICCATUIHBIC ApOoOU. MHOXKECTBO NCHCTBUTEIILHBIX YHCEI,
e CTBUTENbHBIC YHCIIa KaK OECKOHEYHBIE AeCsITUYHbIEe Ipoou. B3anMHO
OJHO3HAa4YHOE COOTBETCTBHUE MEXKIAY MHOKECTBOM HEHCTBUTEIbHBIX



4yceJsl U KOOPJAMHATHOM TPSIMOM.

CpaBHCHUE JICHUCTBUTCIILHBIX 4YHCEJ, apU(PMETHUYCCKUEC JICHCTBUSC
NEeHUCTBUTEIbHBIMHA YHUCIIAMH.
W3mepenvis, TpUOTIKCHUS, OLCHKH

Pa3sMepsr 00BEKTOB OKPYIKAIOMIETO MUPA, JUTUTESIIFHOCTh MPOIIECCOB B
OKpY’KaroleM MHpE.

I[Ipubnu>xk€HHOE 3HAYCHHUE BEJIHYUHBI, TOYHOCTH MNPUOIMIKCHUSI.
Okpyrienune ynucen. [Ipukuaka v OIleHKa pe3yJIbTaTOB BEIYUCICHHH.

Ypasnenusa u nepasencmea
YpaBHeHHUS ¢ OJHOM IEPEMEHHOU

JluneiiHoe ypaBHeHue. PenieHue ypaBHEHMM, CBOASIIINXCS K
JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHUN, CBOISAIINXCI K
KBaJpaTHbBIM. bukBaapaTHoe ypaBHeHUE. [IpuMepsl pelieHusl ypaBHEHUN
TPETbEH U YETBEPTOM CTEIECHEH PA3JIOKEHUEM Ha MHOXKUTEIH.

Penrerne npoOHO-panmoHanbHBIX ypaBHEHUU. Pemienue

TEeKCTOBBIX 3aJ1a4 aJireOpandecKuM METOIOM.

Cucremsl ypaBHEHUI

VYpaBHeHUE ¢ AByMsl EpeMEHHBIMU U ero rpaduk. Penrenne cucrem
JABYX JIMHEWHBIX YPaBHEHUU C ABYMs IepeMeHHbIMU. PemeHue cucrem
JBYX ypaBHEHHH, OJHO W3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOPOU
creneHu. ['paduyueckas MHTEPIPETALUS CUCTEMBl YPaBHEHUIH C ABYyMs
IMepeMEHHBIMH.

Pemenne TeKCcTOBBIX 3al1ay ajlredpandecKuM CIIOCOOOM.

Hepasencrsa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Penrenne nuHENHBIX HEPaBEHCTB € OJHOW IlepeMeHHOU. Pemenue
CHUCTEM JIMHEHHBIX HEpPaBEHCTB C OJHONW mnepemeHHOW. KBaapaTHbIe
HepaBeHcTBa. [ padmuyueckass MHTEpHpeTalsl HEPABEHCTB M CHCTEM
HEPABEHCTB C JIByMs [IEPEMEHHBIMHU.

Dynkyuu
KBanparuunas pynknus, e€ rpaduk u coiicrea. [lapabora,
KOOPAWHATHI BEPIIUHBI TapadoJIbl, OCh CUMMETPHUH ITapaboIbI.
I'padukn dyHKIIHN:
k

y =kx, y = kx + b, y=2.y =x3,y =X A Y=|X| u nx cpoiicrsa.

Yucnoevle nociedosamenbHocmu

Omnpenienenne 1 CocoObl 3aJaHUS YMCIOBBIX MOCITE0BATEIbHOCTEH

ITonsitue YHUCJIIOBOM IOCJICIOBATEILHOCTH. 3ajjanue
IMOCJICIOBATEIIFHOCTH PEKYPPEHTHON dopMyioit u ¢opMmyioil N-To
YJIeHa.



ApudmMerndeckas 1 TeOMETPHUECKAs MPOTPECCUH

Apudmerndeckass U TeoMeTpudeckass mnporpeccuu. Popmysel N-TO
yjieHa apu(PMETHUYECKOM ¢ TIeOMETPUYECKOW MPOrpeccHid, CyMMBbI
MIEPBBIX N YICHOB.

N3o0paxkenne 4ieHOB  apuPMETHYECKOW H  TIeOMETPHUYECKOH
OpOrpeccU TOYKaMM Ha KOOPAWHATHOW ILIOCKOCTU. JIuHEeHHBIH U
SKCMIOHECHINAIBHBINH pocT. CI0XKHBIE TTPOIIEHTEL.

[TAHUPYEMBIE TIPEAMETHBIE PE3YJIbTATBI OCBOEHUSA ITPUMEPHOIA
PABOYEU ITPOI'PAMMBI KYPCA (I10 TOJJAM OBYYEHUM )

OcBoeHne yuebHOTO Kypca «Anredbpa» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs JOJDKHO  oOOeclieduBaTh  JOCTHIKCHHE  CISIYIOIIHX
MpeMETHBIX 00pa30BaTENIbHBIX PE3yJIbTATOB!

7 xitacc

Yucna u eviuucnenus

— BeImonHATE, couyeTass YCTHBIE W IIHCBMEHHBIE MPHUEMBEI,
apudmMeTndeckne AeHCTBUS C pallMOHAJIBHBIMH YHCIJIAMH.

—  HaxomuTe 3HAaYEHHWs  YHUCJIOBBIX BBIPAXKCHUW; IPUMEHSTH
pa3HOOOpa3HbIe CIIOCOOBI W MPHUEMBI BBIYUCICHHUS 3HAYCHUM IPOOHBIX
BBIPQXXCHU, COJEpKAILMX OOBIKHOBEHHBIC U JIECSITUYHBIE APOOH.

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

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

— CpaBHUBATHh M YIOPSIOYMBATH pallMOHAJIbHBIC YHCIIA.
— OKpyTaATh YHCIIA.

— BEBITOTHSATE IPUKUJIKY U OLICHKY pe3yJIbTaTa BEIYHUCICHUH,
OLIEHKY 3HAQUYEHUU YHCIOBBIX BBIpA)KE€HUMN. BBINOIHATE 1elcTBUS CO
CTENCHSIMU C HATypaJIbHBIMHU ITOKA3aTEIISIMH.

— I[IpuMeHATH IPU3HAKU ACIIMMOCTH, PA3TI0KCHUE Ha MHOKHUTESITA
HaTypaJIbHBIX JHCEII.

— Pemrate TIpaKTHUKO-OPHEHTHUPOBAHHBIC 3aJadi, CBsI3aHHBIE C
OTHONICHHUEM BEJIMYHWH, NPONOPIHUOHAIBHOCTHIO BEJIWYHH, MPOICHTAMU;
HHTEPIPETUPOBATH PE3yJIbTAThl PEIISHUS 3a/1ad ¢ y4ETOM OTpaHUYCHUM,
CBSI3aHHBIX CO CBOWCTBaMHU pacCMaTPUBACMBIX OOBEKTOB.

Anzebpauueckue evipasricenus

—  Hcrnonb3oBare anreOpanyvecKyr0 TEPMHHOJIOTHIO M CUMBOJIHKY,
IIPUMEHSATH €€ B IpoIecce OCBOCHUSI YUeOHOT0 MaTepHaa.

—  HaxonuTpe 3HadeHHs1 OYKBEHHBIX BBIP@XCHUH IpPH 3aJIaHHBIX
3HAYCHUSIX IEPEMEHHBIX.

—  BrpmonHsTh n1peoOpa3oBaHUsl LEJIOrO BBIPAXKEHUSI B MHOT'OYJICH
IIPUBEJICHUEM OJIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

—  BBINoaHITh yMHOXKEHHE OJHOYICHA HA MHOTOWICH U MHOTOYJIeHa
Ha MHOTOWICH, NPHUMEHITH (OpMyJbl KBajpara CyMMBI M KBajpara



pPa3HOCTH.

—  OcCymecTBISITh PA3JIOKEHUE MHOTOWIEHOB Ha MHOXUTEIHN C
IIOMOIIIBIO BBIHECEHMSI 3a CKOOKHM OOIIETO MHOXHUTEIs, T'PYNIHPOBKH
cllaraeMbIX, IPUMEHEHUsI (OPMYJT COKPAIIEHHOTO YMHOKCHHSI.

—  IlpumMensiTb 1peoOpa3oBaHHUs MHOTOWICHOB JUISL  pELICHHUS
pa3IUYHBIX 3a7ad U3 MaTEeMaTHKH, CMEXHBIX NPEeIMETOB, U3 peajlbHOU
MIPaKTUKU.

— Hcnons3oBaTh CBONCTBa cTeneHe c HaTypaJIbHBIMH
MMOKa3aTeJIsIMU TSI TpeoOpa30BaHUsI BEIPAXKSHUM.

Ypagnenus u nepasencmea

—  Pemate nuHelHbIe ypaBHEHUs C OJHOI NEepeMEeHHOM, MpUMEHss
npaBujla Iepexojla OT HCXOJHOTO ypaBHEHHUSI K PaBHOCUJIBHOMY €MY.
ITpoBepsiTh, SIBISIETCS JIM YHUCIIO KOPHEM YPaBHEHUSI.

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

— IloaOupaTe npUMEpBl Iap YHCEJ, SBISIIOIIUXCS pPEHICHUEM
JIMHEWHOT'O YPaBHEHHUS C IBYMs II€PEMEHHBIMH.

—  CrpouTh B KOOPAMWHATHOW IUIOCKOCTH TpaduK IJMHEHHOTO
YpaBHEHHSI C ABYMsI II€PEMEHHBIMH; MOJIB3YSICh Ipa(UKOM, MPUBOIUTH
IpUMEPHI PEIICHUs YPaBHCHUS.

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

— CocCTaBsTh U pelIaTh JIUHEHHOE YPAaBHEHUE UIH CUCTEMY
JIMHEWHBIX YPaBHEHHUN MO YCIOBHIO 3aJaUU, UHTEPIIPETUPOBATH B
COOTBETCTBUHM C KOHTEKCTOM 3aJ[aUM MOJYUYCHHBIH pe3yJbTaT.

Koopounamut u zpagpuxu. @ynkyuu

—  M3o06paxaTs Ha KOOPAWHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHE
3aJaHHBIM KOOpJAWHATaM, JIy4YHd, OTPE3KH, HHTECPBAJIbI; 3alHUCHIBAaTh
YHCIIOBBIEC IPOMEXYTKHU Ha anreOpandecKoM si3bIKeE.

— OrtMeuyaTh B KOOPJAWHATHOM IUJIOCKOCTH TOYKHM MO 3aJaHHBIM
KOOpJIMHATaM; CTPOUTH rpaduku JuHEeHHBIX GyHKOud. CTpouTh rpadux
bysakuu y = | x |.

— OmnwuceiBarh € MNOMOMIBIO (YHKIUH HW3BECTHBIE 3aBUCHUMOCTH
MEXJy BEIIMUMHAMHU: CKOPOCTb, BPEMs, PACCTOSIHUE; 1LI€HA, KOJIUYECTBO,
CTOMMOCTB; IPOU3BOIUTEILHOCTD, BpeMsI, 006EM pabOTHI.

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

— [TonumaTts rpaduueckuii croco0 TpeAcTaBICHUST W aHaIu3a
nHpOpMaIMM; W3BJIEKATh W HWHTEPIPETHPOBATH HHPOPMAIUIO U3
rpaMKOB peasbHBIX MMPOIECCOB U 3aBUCHUMOCTEH.
8 xmacc

Yucna u eviuucnenus

— Hcnonp3oBaTh Ha4daJIbHbIC npeacTaBJICHUA o MHO>XCCTBC



NEUCTBUTCIBHBIX YHCEIT IJ1A CPpaBHCHHSA, OKPYTIICHUA H BBI‘-II/ICHCHI/II‘/II;
I/I306pa)KaTL HCﬁCTBHTCHLHLIe 4yucJjia TOYKaMu Ha KOOpHI/IHaTHOﬁ HpHMOi/’I.

—  IlpumMensitb noHsiTUE apUPMETUUYECKOTO KBaJPaTHOTO KOPHSI;
HAxXOJIUTh KBaJpaTHbIE KOPHHW, HWCIIOJNB3Yysl NpH HEOOXOJUMOCTH
KaJIBKYJISITOP; BBIMIOJHSITE NPeoOpa3oBaHUsI BBIPAXKCHUI, COAEpPKAIINX
KBaJpaTHbIE KOPHU, UCIOJIB3YsI CBOMCTBA KOPHEH.

— Hcnonp30BaTk 3almcu OONBIIMX M MalbIX YHUCEI C IIOMOIIBIO
JICCSITUYHBIX po0ei u crereHei uncna 10,

Anzebpauueckue evipary;cenus

— HpI/IMCHHTB IIOHATHUEC CTCIICHHU C IICJIBIM ITOKA3aTCJICM, BBIITOJIHATH
npeo6pa3OBaHI/m BBIpa)KeHHﬁ, coJcpiKalux CTCIICHU C I CJIBIM
ImoKasaTcJieM.

— BBIMOMHATE TOXAECTBEHHBIE NpPeoOpa3zoBaHUs PAIlMOHAIBHBIX
BBIpQXKEHUM HAa OCHOBE TIIpaBUJI [AEWCTBUIl HaJ MHOTOYJIEHAMHU WU
anreOpandyecKuMHA IPOOsIMU.

— PaCKJ’Ia,Z[LIBaTB KBa,Z[paTHLII;'I TpéX‘IJ’IeH Ha MHO>XHTCIIN.

— [IpumensaTe npeoOpa3oBaHUsl  BBIPAKEHUNW  JUISI  pELICHUS
pa3iM4HbIX 3aJa4 U3 MAaTEMAaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHOU
NpPaKTHKH.

YI)CIﬁHEHM}l U Hepaeencmea

—  Peurars nuHeliHbIe, KBaApaTHBIC YPABHECHUSA U PallUOHAJIbHbIE
YPaBHEHUS, CBOASILIIMECS K HUM, CUCTEMBI JBYX YPaBHEHUN C ABYMs
IIEPEMEHHbBIMU.

—  IIpoBoauThs mpocTelne ucciaeg0BaHusl yPaBHEHUN U CUCTEM
YpaBHEHHH, B TOM YHCIIE€ C IIPUMEHEHHEM I'papUIecKnx
npeacTaBiIeHUl (ycTaHAaBIMBATh, UMEET JIM YPaBHEHHE WU
cUCTeMaypaBHEHUN pEIIeHUs, €CIIU UMEEeT, TO CKOJIBKO, U TIp.).

—  IlepexomuTh OT clOBecHOW (QOPMYyIHMPOBKH 3aJadud K €&
anreOpanyeckoil MOJEJIIM C IIOMOIIBIO COCTaBJICHUSI YpPaBHEHUs WU
CHUCTEMbl YPaBHEHUN, UHTEPIIPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM
3aJlauM II0JIY4YECHHBIN pe3yJIbTar.

— IIpuMeHATh CBOICTBA YHUCIOBBIX HEPABEHCTB [UIsI CPaBHEHWS,
OLIEHKHU; pellaTh JHWHEHHBbIE HEpPaBEHCTBA C OJHOM IIEPEMEHHOW U HX
CHUCTEMBI; MaBaTh TIpa@HUUECKYI0 HIUTIOCTPAIIMIO MHOXXECTBA PEIICHUH
HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

Dynkyuu
— [ToHnMaThs 1 MCHOJIL30BaTh (PYHKIMOHAIBHBIC TTOHATHS U SI3BIK

(TepMHHBI, CHMBOJIMYECKHE OOO3HA4YEHHMs); OIPENeNsTh 3HaYeHUE
(pyHKIMH TIO0 3HAYCHUIO apTyMEHTa; OIPEIeIsITh CBOHCTBAa (YHKIIUH I10

e€ rpaduky.
— CtpouTs rpaduKu dIeMeHTapHBIX QYHKINNA BUIa



k 2 3 . .
y =5 .,y=x%,y=x%y= Vx,y=|x[; onuceiBaTh CBOHCTBA YHCIOBOI
bysKIIMH 110 €€ TpaduKy.
9 xiacc

Yucna u eviuucnenusn

—  CpaBHuBarth u YHopsA0unBaTh paunoHaJIbHbBIC u
UppanuoHalIbHbIC YHCIIA.

—  BremonnuaTe apudmMernueckne AEHCTBHS €  PAMOHAIBHBIMH
4uCIaMM, CcoOdYeTasi YCTHbIE U IHCBMEHHBbIE MNPUEMBI, BBINOJHSITH
BBIYHCIICHHS C UPPAIIMOHAILHBIMH YU CIaMU.

— Haxoautk 3HaueHUs CTEIEHEH C IICJIBIMU ITOKa3aTCIIIMHU U KOpHeﬁ;
BBIYUCIISATH 3HAYCHMS YUCIIOBBIX BLIpa)KeHHﬁ.

—_— OprFJ’IﬂTI) HeﬁCTBHTeHLHBIe qyucia, BBITIOJIHATHL NPUKUAKY
pe3ylibTaTa BLIHHCHCHHﬁ, OLCHKY YHCIOBBIX Bpra)KeHPIﬁ.

YPaBHEHM}l u Hepaeencmea

—  Pemrare smHeWHBIE W KBaJpaTHBIE YpPaBHECHWS, YpPaBHCHHS,
CBOJSIIIMECS K HUM, IPOCTEHIINE TPOOHO-PAITMOHAIBHBIC yPAaBHEHHUS.

—  Pemrate cucTteMBl ABYX JIMHEHHBIX ypaBHEHHMH C JAByMs
IIEPEMEHHBIMHU U CUCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OJHO ypaBHEHUE
HE SIBJISICTCS JIMHEHHBIM.

— PemaTte TekcTOBEIC 3aJga4du aJ'Il"e6paI/I‘ICCKI/IM CIIocoboM ¢
IIOMOIIBIO COCTABJICHUS YPAaBHCHHUA WU CHCTEMbI ABYX ypaBHeHI/Iﬁ C
ABYMs IIEPEMCHHBIMMU.

—  IIpoBoauTs mnpocTeMlne UCCIEAOBAHUS YPAaBHEHUHW U CUCTEM
YpaBHEHHU, B TOM YHCJI€ C NPUMEHEHHEM rpadUUuecKuX IMpeJ/ICTaBICHUN
(ycTaHaBIMBAaTh, UMEET JIM YpaBHEHHUE WJIM CUCTEMa YpaBHEHHI pelIeHusl,
€CJIM UMEET, TO CKOJIBKO, U p.).

— Pemarte nuHEHHEBIC HCPaBCHCTBA, KBaJApaTHbIC HCPAaBCHCTBA,
1/1306pa>1<aTL PpCIICHUEC HCPABCHCTB Ha YHUCIJIOBOM HpﬂMOﬁ, 3altucChiBaTh
PEICHUEC C TTIOMOIIBIO CUMBOJIOB.

— PemaTts cucreMbl JTUHEWHBIX HCPaBCHCTB, CUCTCMbl HCPABCHCTB,
BKJIIOYAOITHUE KBAAPATHOC HEPABCHCTBO, 1/1306pa>1<aTL PEIICHUEC CUCTEMBI
HCPaBCHCTB Ha YHUCIOBOU HpﬂMOﬁ, 3alMcChiBaTh PCIICHUE C IMOMOIIBIO
CHMBOJIOB.

— Hcnonp3oBaTh HEpaBCHCTBA MNpPU PCUHICHUUHU PA3JIUMYHBIX 3a1ad4.

Dyukyuu
— PacnosnaBath (GyHKOHMM W3y4YeHHBIX BUA0B. [loka3wsIBaTh
CXEMAaTHYECKH PaCIIOIOKEHHE HAa KOOPAWHATHOMN MIIOCKOCTH Irpad)HKOB

@yHKHHﬁBHHa:ysz,yzkX+b,y=§ ry:aX2+bX+C



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

OIMCHIBATh CBOWCTBA (QyHKITHA.
CtpouTh U M300pakaTh CXEMaTHYECKH TpaHUKH KBaJIPATUIHBIX

—  (yHKOMNA, ONUCHIBATH CBOWCTBA KBAJIPATHYHBIX (PYHKUIHUU IO
ux rpaduKam.

—  PacnosnaBaTh KBaapaTH4yHyl0 (QyHKUOHIO 10 (opmyIe,
MIPUBOJHUTH IPUMEPHI KBAJIPATHYHBIX (PYHKIIMH U3 peajIbHOM KU3HHU,
$u3UKH, TEOMETPHUH.

Apugpmemuueckan u zeomempuueckas npozpeccuu

— Pacno3HaBaTh apU(PMETHUYCCKYD H TI'COMETPHUYCCKYIO
OPOTPECCHH NPU pa3HbIX cnocobax 3alaHusl.

—  BBbIIIONHATH BBIYMUCICHHUSI C WUCHOJIb30BaHUEM (popMyJ1 N-To
qjeHa apu(PMETHYECKON M IeOMETPUYECKOW NpOrpeccuil, CyMMBI
NEPBBIX N YJIEHOB.

—  H3oOpakaTh WICHBI IIOCJICAOBATCIBHOCTH TOYKAMH Ha
KOOPJIMHATHOM TIITOCKOCTH.

— Pemats 3amaun, cBA3aHHBIC C YUCIOBBIMU
IOCJIEJOBATEIBHOCTSMH, 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 1)

Ha3Banue paznena
(TeMbl) (YHCJIO YACOB)

OcHoBHOe cojieprkaHue

OcHOBHbBIE BH/IbI 1€ATE€ILHOCTH oﬁyqammnxm

Yucaa u
BBIYHCJICHHS.
PanuonanbHbIe
qucaa

(25 4

TTonsitue PaMOHAIIBHOTO 4qucIa.
Apudmernueckue NEUCTBUSI c
panroHAIBLHBIMUA YHCIaMU.

CpaBHeHue, YHOpsIIOYNBaHUE

palMOHAIBHBIX YHCEN.

CreneHb ¢ HATYPaIbHBIM MTOKAa3aTEIIEM.
Pemrenne ocHOBHBIX 3ama4y Ha ApoOH,
TIPOIIEHTHI U3 pealbHON MPaKTUKU.
IIpu3HaKM AETMMOCTH, Pa3IOKEHUS HA
MHOY>KHUTEIU HAaTypPaJIbHbIX YHCEJ.

Peanbnbie 3aBucumoctu. Ilpsmas u
obOpaTHast IPOITOPIINOHATBHOCTH

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

CpaBHHMBATH i1 YHOpsSiI0YUBAThH npoou,
npeoOpa3oBbIBas npu HEOOXOIMMOCTH
IECSTUYHBIC apoon B OOBIKHOBEHHEIC,

OOBIKHOBEHHBIC B JCCSTHYHBIC, B YaCTHOCTH B
OECKOHEUHYIO JECSITUIHYIO JIpOOk.

[IpumeHsATH pa3HOoOpa3HbIe CIOCOOBI U MPUEMBI
BBIYHMC/JICHUS 3HAYEHUI IPOOHBIX BbIPaKeHMI,
ColepKalluX OOBIKHOBEHHBIE W JIECSITUYHBIC
apoOW:  3aMeHsSITh IPU  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
YHCIIAMU.

IIpuBOMTHL YHC/IOBbIe H OyKBeHHbIE NMPHMeEPHI
CTCIICHU C HaTypaJlbHbIM ImokKasaTeJjieM,
OOBSICHSISI 3HAYEeHHsS] OCHOBAHHUS CTEIeHH U

IIoKa3aTeJst CTCIICHH, HaXOoOUuThb 3HAYCHUS
crerneneii Buaa a" (a — yr000e parMoHaIbHOE
YUCIIO, N — HATYPaIbHOE YUCIIO).

IToHMMAaThL CMBICI 3aITUCH GOIBIINX YHUCE C
MOMOIIBIO IECATUYHBIX ApO0eii U cTeneHel yncina
10, npUMEHATBHUX B PEaJIbHBIX CUTYAIUsX.




IIpumeHsaTsb MIPU3HAKHA JICITTMMOCTH,
pa3ioKeH!UsT Ha MHOXXHTEJIH HaTypaJbHBIX
qHCell.

Pemars 3ajauyMm  Ha  YacTH, IPOLCHTHI,
MIPONOPLUMH, HA HAaXOXISHHUE ApoOH (IIpoleHTa)
OT BEJUYWHBI W BEJIWYHHBI 10 €€ npodn
(mpoueHTy), nOpodbu  (OmporeHTa), KOTOPBIA
COCTaBISICT  OJHA  BEJIMYMHA  OT  JPYTOM.
IpuBoauTH, pa3dupaTh, OEHUBATH PA3JINYHBIC
pelIeHus, 3aIUCH PEIICHUI TEKCTOBBIX 3ajad.

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

MEXXJIy BEJIMYMHAMH; NPUBOAUTH MPUMeEPHI STHX
3aBHCHUMOCTEH M3 peaJlbHOIO MHpa, U3 JpPYyrux
y4eOHBIX IPEeIMETOB.

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

AJjredpanyeckue
BBIPaKeHHST

(27 )

BykBennsre BBIPAXKCHUS.
Ilepemennsle. JlomycTuMble 3HAYE€HMUS
nepeMeHHbIX. DOpMyJIbI.
[IpeobpazoBanue OyKBEHHBIX
BBIPD@XKEHHUH, pacKpbITHE CKOOOK H
MpUBEICHUE TTOAOOHBIX CllaraeMbIX.

CBoMCcTBa CTEIICHH C HaTypaJbHbIM
IIOKa3aTcCJICM.

MHuorouseHbl. Cl10KeHHE, BbIYMTAHNUE,
YMHO@XEHHE MHOTO4JICHOB. DOpMYyIIBI
COKpalIEHHOro YMHOXeHusl. Pa3ioxkeHnue
MHOTOYJICHOB HAa MHOXXUTEITH

OBJaners anreOpandecKol TEPMHUHOJIOTHEH U
CHUMBOJIMKOH, HNpPHMeHATB €€ B Mmpolecce
OCBOCHHUSI yUeOHOro MaTepHala.

Haxoaurhb 3Ha4ueHUsI OyKBEHHBIX BbIPpa’KeHUH
Ipu 3aJaHHbIX 3HAYCHUAX 6yKB; BBITNIOJIHATH
BBIYHCIICHUS 110 OpMyJIaM.

BbInoJHATH npeoOpa3zoBaHU EeJI0r0
BBIPDQXXEHUsI B  MHOTOYJIEH MOPUBEJICHUEM
MOJOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BBINOMHATE yYMHOXEHHE OJHOWICHa Ha
MHOT'OYJICH M MHOI'OYJICHAa Ha MHOIOYJICH,
NPUMEHATH (GOPMyIBl KBajapaTa CyMMBI H
KBaJlpaTa Pa3HOCTH.




OcyuiecTBISITh PA3JIOKEHUE MHOIOWICHOB Ha
MHOXKHTEJIM ITyTEM BBIHECEHHUsI 3a CKOOKH
O0IIEero MHOXHUTEIS, HMPUMEHEHHs (HOPMYJIbI
pa3sHOCTH KBaApaToB, (GOPMYHI COKpaIEHHOTO
YMHOKCHUS.

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

3HAKOMUTBLCS C HCTOpl/leﬁ pa3sBUTHA MaTCMaTUKH

YpaBHeHus u

VpaBHeHue, npaBuia npeodpa3oBaHUs

Pemare uHeliHOe ypaBHEHHE C  OJHOU

HEPaBeHCTBA ypaBHEHUs, PaBHOCHIBHOCTH IIEpEMEHHOM, IPUMeHssl MpaBWja Iepexoja oT
(20 u) YPaBHEHUM. HUCXOJHOTO YPAaBHEHHUSI K PaBHOCUIBHOMY €My
Jluneitnoe ypaBHEHUE c OJHOM Oonee mipoctoro Buaa. [IpoBepsiTh,sIBIsICTCST U
epeMEeHHOM, pElIEeHne  JTMHEWHBIX KOHKPETHOE YHCIIO KOPHEM ypaBHEHUSI.
ypaBHeHui. Pemenue 3aj1auc nmomMouibo IMoa6upaTs NpuMepsbI ap YMUCE,
ypaBHEHMUIA. SIBIISTIOINNXCS PEIICHUEM JTUHEHHOTO ypaBHEHUS
. ¢ n1ByMs nnepemeHHbIMU. CTPOUTH B
JIuneiinoe ypasnenne ¢ syms KOOPJMHATHOM IIOCKOCTH rpaduK JTUHEHHOTO
rnepeMeHHBIMU | ero rpaduk.Crucrtema YPABHEHHSI C BYMs TI€PEMEHHBIMHU;
ABYX JINHEHHBIX yPaBHCHHUH C ABYMsi MOJIB3YSICh TpadUKOM, IPUBOJIUTH NMPUMeEPbI
HepeMeHHLIMI/I.PeHIeHI/Ie CHUCTEM peuIeHus] ypaBHEHUS.
YPaBHEHHH CMIOCOOOM MOJACTAHOBKHU 1 HaxoauThs pemieHue CUCTEMBI IBYX JIMHEHHBIX
CIOCOOOM CIIOKEHHUS YPaBHEHHUH C IBYMsl IEPEMEHHBIMU.
CocTaBJAITh U PelIaTh YpPaBHEHHUE UJIU CUCTEMY
YPaBHEHHII 11O YCIOBHIO 3aa49H,
HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJIa4Yd IOJIyUYEeHHBII pe3yJsIbTaT
KoopaunaTbin Koopannara TOuYkM Ha  IPSIMOIL. H300pakaTh Ha KOOPAUHATHOU NPSIMOM TOYKHU,
rpaguxu. Yucnosele npomexyTku. Paccrosinue COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM,

Oyukuun (24 )

MEXY ABYMsI TOYKAMUKOOPIAUHATHOMN
PsIMOM.

JIydu, OTPE3KH, UHTCPBAJIbl; 3allMCbhIBATh UX Ha
anre6pa1/1quKOM 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
¢pysxouu. ['paduk pyHKIEM Yy = [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 rpadudeckuii cnocoo
MpEACTABICHU W aHaIM3a pa3HoOOpa3HOM
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|.
Hcnoab3oBath
TTOCTPOCHUS

uudpoBbie  pecypchbl Ui
rpaduKoB QYHKIWI U U3YyYESHHUS] UX CBOMCTB.
IIpuBonuts NpUMEpPHI JIMHEHHBIX
3aBUCHMOCTEM B peaJIbHBIX IIpoleccax u
SIBJICHUSIX

IloBTOpenue n
0000meHne(6 v)

IToBTOpeHne OCHOBHBIX IOHSTUH U
METOJIOB Kypca 7 Kiacca, o0oOIieHue
3HAHUU

BrIONpaTh, NPUMEHSITH ONEHNWBATH CIIOCOOBI
CpPaBHEHUS YHCEJI, BEIYUCICHUH, TpeoOpa3oBaHUi
BBIp@)KEHUH, pellIeHUs] YpaBHEHUM.

OcyuiecTBJIAATh CAMOKOHTPOJIb  BBIIIOJIHIEMBIX
IeHCTBU W CaMOIPOBEPKY  pe3yabTaTa
BBEIYHUCIICHUM, NTpeoOpa3oBaHUN, ITOCTPOCHUN
Pemiats  3agaum w3 peajbHOM  JKU3HH,
NPUMEHATh MAaTeMATH4YeCKHe 3HAHUA I
pelIeHUs 3a1a4 U3 JPYTUX IPEeIMETOB.




Pematn TEKCTOBbIC 3agavu, CpaBHUBATD,
BLIﬁl/IpaTb CrmoCco0bI PCIICHU 3aa491




8 kmacc (ne menee 102 u)

HazBanmue

pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHOBHOE coaep:kaHue

OcHoBHbBIE BH/bI 1eAITEIbHOCTH 00y4AOUINXCS

Yuciaa
BbIYHCJICHHS.
KBaaparHnbie
KOpPHHU

(15 )

u

KBagpatHsblii KOpeHb U3 4ucia.

ITorsATHE 00 MppaMOHATIBEHOM
gucne. Jlecsituunbie
OPUOIIVDKESHUST
HpparOHAJILHBIX YHCEII.
JlelicTBUTEIBHBIC YHCIIA.
CpaBHEHHE NSHCTBUTEIIBHBIX
qucesl. ApupMeTHICCKUH
KBaJIpaTHBIMKOPEHbD.
VpaBHeHue Buga X2 = a.
CaoiicTBa apupMETHISCKUX
KBaJIpaTHBIX KOpPHEH.
TIpeoOpa3zoBaHHE YHCIIOBBIX
BBIpAYKSHHUH, COZEPIKAIIINX
KBaJpaTHbIE KOPHU

DopMyIMpPOBATH oONpejeeHue KBaIpaTHOTO KOPHS U3
4HCcia, apUPMETHISCKOTO KBAJAPATHOTO KOPHS.
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.

HcciienoBaTh ypaBHEHHE X° = @, HAXOJWTH TOYHBIE W
npuOImKkEHHBIE KOpHU npu a > 0.

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

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

BbInoHATH Npeodpa3oBaHUs BBIPAKEHUM, coAeprKaliux

KBaJIpaTHbIE KOpPHH. BbIpakaTb IEpEeMEHHBIC U3
reOMETPUYCECKUX U pu3ndeckux Ghopmy.
BplunciasiTh  3HAYEHWs  BBIPOKCHHUI,  COJEpIKaAIIUX

KBaJpaTHbIE KOPHH, HCIOJIB3Yysl IPH HEOOXOIUMOCTH
KaJbKYyJISATOP.

Hcnmonb30BaTh B XOJl€ pelIEHUs 3a1ad dJIEMEHTapHbIe
OpEACTAaBJICHUs, CBsA3aHHbIE C HOPUOIIDKEHHBIMU
3HAYEHUSIMU BEJIMYMH.

3HAKOMHUTBLCSI ¢ MCTOPHEN pa3sBUTHS MaTeMaTHKH




IIpooonsicenue

Yucaa n CreneHs C LEJIBIM DopMyTHPOBATHL ONpe/eJieHHe CTEIIEHH C LEIbIM
BbIYHCJICHHSI. oKa3aTeJIEM. II0Ka3aTeJIeM.
Crenensp ¢ neabiM CranaapTHas 3anuch 4ucia. IpeacTaBiasiTh 3aMMCh OOJIBIINX U MAJIBIX YHCEII B
IoKa3saTtejem Pasmeper 06bexToB cranzapTHOM Buje. CpaBHUBATH 4uCJa U BEJIUYUHBI,
(7 ) OKpy>aiowero mupa (or 3anucaHHbIe C HCIoJb3oBaHneM crereHn 10.
3JIEMEHTaPHBIX
YaCTHI[ O KOCMHYECKHX Hcnonb3oBaTh 3alMCh YMCEN B CTAaHJAPTHOM BUIE IS
06},@1(1"0]3), JIJIUTEIBbHOCTH BBIPpAXXCHU PasMEPOB O6’L€KTOB, JJIUTEIIBHOCTH IMPOUECCOB 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
BBIPDAXKCHHUH, COAEPIKAIINX CTEIIEHU C LEJIBIM ITOKa3aTeseM.
BbBINOJIHATH AeHCTBHUSI C YNCIIaMH, 3aITNCAaHHBIMH B
cTaHIapTHOM BHjAe (YMHOXXEHHE, ACJICHHE, BO3BEICHHE
B CTEIICHD)
AJjredpanyeckue KpanpaTHblii TpéxtiieH. Pacno3snaBaTh KBaapaTHBIM TPEXUJIEH, YCTaHABIUBATH
BBIPAKEHHUS. Pasnoxenune kBaspaTHOTO BO3MOXKHOCTB €TI0 Pa3JIOKEHUSI HA MHOXXUTEJIH.
Ksajgparubrit TpeXHIcHaHa MHOKHUTCIIN PackiaabiBaTh HA MHOKHMTEJM KBaJpPAaTHBIM TPEXUIECHC
TPEXUIIeH HEOTPUIATEIBHBIM JUCKPUMHUHAHTOM

(6w




Auredpandeckue AnreOpanueckas poOb. 3anuceiBaTh anrebpanmyeckue BbIpakeHUs. HaxoaurThb
BBIPaKeHHSI. Jomyctumslie 3HAYEHUs o0JlacTh  ONpEeNesleHHUs  PallHOHAIBHOTO  BBIPAYKCHHUSI.
Anredpanueckas MEePEeMEHHBIX, BXOJSIINX B BBINOJHATL  YUCIOBBIE IIOACTAHOBKH W  BBIYHCIATH
podL anrebpanyueckue BBIPAKCHUSI. 3HaYeHHUE APOOH, B TOM YHCIIE C ITOMONIIBIO KaIbKYJATOPA.
(15 9) OcHoBHOE CBOWCTBO @dopMyIMpPOBATH OCHOBHOE CBOWMCTBO anreOpanydeckoi
anredpandecKoi ApooH. OpoOu M NMPUMEHSITH €ro IJs mpeoOpa3oBaHUs APOOEH.
Coxparenne 1po6eii. BbINOJHATHL JAeHCTBUS C alIreOpanyecKuMu ApOOSIMU.
Crnoxenmue, BBIMUTAHUC, I[IpuMeHsTH TIpeoOpa3oBaHMsT BBEIPAKEHUN JUIST PEIICHHUS
YMHOMKEHHUE u ACJICHHE | 3353y, BeIpakaThb mepeMeHHbIe 13 (GopMys (QU3MYECKUX,
anreOpantIeckux APOOEH. | reomerpHuecKX, OMUCHBAIOIIMX GBLITOBbIC CHTYAIIHH)
IIpeoOpa3zoBaHue  BBIpAKCHUH,
colepKalmux  anreOpandeckue
npobu
YpaBHenus KBaapaTtHoe ypaBHEHHE. Pacno3naBaTh KBaJpaTHBIC ypaBHECHUSI.
W HepaBeHCTBA. Henomnnoe KBaZ[paTHOE 3anuceiBaTh (opMysy KOpHEl KBaJpaTHOrO ypaBHEHUS,
KBagpaTHble ypaBHeHue. Popmyrna KopHeit pelIaTh KBaJApaTHbIe YPABHEHUs] — ITOJTHBIC U HETIOTHBIE.
YPaBHEHUS KBaJpaTHOI'O YpaBHEHHUSI. IIpoBoauThs mpocTeiilmne HcceA0BaHUSI  KBaJAPaTHBIX
(15 ) Teopema Buera. YpaBHECHUN.
Pemrenne YpaBHEHUH, Pemath ypaBHeHHs, CBOJSIIHECS K KBaJpaTHBIM, C
CBOJNAIIMXCS K  KBaJApPaTHBIM. IIOMOIIBIO TTPeoOpa3oBaHMil U 3aMEHON NEePEeMEeHHOM.
IIpocreiimue IpOOHO- HabaoaaTts 1 aHAJIU3MPOBATH CBSI3b MEXKIY KOPHSIMH H
palHroHaIbHbIC YPAaBHEHHSI. K03 pHUIMEeHTaMH KBaJIpaTHOI'O YpaBHEHUSI.
Pemienre TEKCTOBBIX 3axad ¢ dopmyaupoBaTh TeopeMy Bumera, a Takxke oOpaTHYIO
TIOMOIIBIO KBaApaTHBIX TEOPEMY, MPUMEHSITH 3TH TEOPEMbI JJIsI PCIICHUs 3aj1adv.
YPaBHEHUH Pemiath TeKCcTOBBIE 3aJa4M anreOpanvyecKuM CrocoOoOM:
MePEXOUTh OT CJIOBECHON (OPMYIHUPOBKH YCIOBUS
3a/la4u K ajredpandeckoil MoAenu MyTEM COCTaBJICHHS
YpaBHEHUSI, peuiats COCTaBJICHHOE ypaBHEHHE;
MHTEPIPETUPOBATh PE3yJIbTaT.
3HAKOMUTHCSI ¢ HCTOPHEH Pa3BUTHS aITreOphI
YpaBHenus JIuHeiinoe ypaBHEHHUE C ABYMs Pacno3snaBarh  JIMHEHHBIE  ypaBHEHUs C  JIByMs
U HepaBeHCTBAa. NepeMeHHBIMHU, ero rpaduk, IIepEMEHHBIMHU.

Cucrembl ypaBHEHHIl

IIPUMEpPHI PElICHUs] YPAaBHEHHI B

CtpouTh rpaduku JUHEHHBIX YPaBHEHUM, B TOM YHCJIIE




(13 )

LOEJbIX YHUCIIaX.

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

I'papuueckas wumHTEprpeTaus
YpaBHEHUS 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
IEPEMEHHBIMH MOACTAHOBKOH U CIO0KCHHUEM.

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

IpuBoaute rpadguyecKkyl0 HHTEPHNPeTANUI0O DPEIICHUS
YPaBHEHHUSI C IBYMsI IEPEMEHHBIMU U CUCTEM YpaBHEHUU
C IBYyMsI IIEPEMEHHBIMHU.

PemaThs TeKcTOBBIE 3aa4M alreOpandecKuM CIIOCOO0M

YpaBHeHust
U HepaBeHCTBA.
Hepagenctsa (12

)

YucioBble HEPABEHCTBA U UX
CBOMCTBA.

HepasencTBo c OJTHOM
NepEeMEHHOMN. JIuneiinbie
HEepaBEeHCTBa c OJTHOM

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

HN300pakeHne perieHUs
JIMHEWHOI'0 HEPABEHCTBA U UX
CHCTEM Ha YHCJIOBOM NpPsIMOU

PdopmyaupoBaTh CBOICTBaA
WITIOCTPUPOBATH WX  HA
JA0Ka3bIBATh anreOpandecKu.
IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/1€ PEIISHUS 3a4ad.
Pemiate nuHeliHbIe HEPABEHCTBA C OJHOM NEPEMEHHOI,
n3o0pakaTb pelIeHHe HEepaBeHCTBAa Ha  YHCJIOBOM
OpPSIMOM.

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

YHCJIOBBIX
KOOPJIMHATHON

HEPaBEHCTB,
OpsSIMOH,

DyHKIUM.
OcHOBHbBIE
NOHATHS

(6w

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

I'padpuk dyuknuu. CaoiicTBa
dyHKIMU, UX oTOOpakeHHe Ha

rpaduke

Hcnonb3oBaTh QyHKIINOHAIBHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY.

Beruancasth 3HaYeHUst QyHKIUH, 3a1aHHBIX (popMyIaMu
(mpy  HEOOXOIMMOCTH  HCIIOJIB30BATh  KAJIBKYJIISITOP);
COCTABJISITH TAGJIMIBI 3HAYeHUI (QyHKINU.
CrTpouTtsh 110 ToukaMm rpapuku QyHKIui.
OnuceiBath  cBoOlicTBa  (QyHKIMH Ha
rpauuecKoro NnpeacTaBICHUS.

OCHOBE e




Hcnoap3oBaTh QyHKIIMOHAIBEHYIO TEPMHUHOJIOTHIO W
CHMBOJIMKY.

HccaenoBath npumepsl rpa@uKoB, OTPaKAIONINX pealbHEIC
nporecchl U siineHus. [IpuBoaAUTL NpHUMepbI IIPOLIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOICTBaMH.
Hcnonb30BaTh KOMNBIOTEPHBbIE IPOrpaMMBbl IS TI0-

cTpoeHus rpadruKkoB QyHKIUH U N3YUYSHHSI NX CBONCTB

DyHKIUH. YreHne u mocTpoeHue rpagukon HaxoauTs ¢ noMombio rpadpuka GyHKINH 3HaUSHUE OJ1-
YuciaoBble ¢yuknuii. ITpumeps! rpadnkon HOM M3 pacCMaTpUBAEMBbIX BEJIMWYHUH II0 3HAYCHUIO JIPY-
dynkmun GYHKIIUH, OTpa’karolInx TOH. _

© u) peajibHble IPOLIECCHI. B HecnoxHBIX cilydasX BbIpaxKaTbh (popmyJioi

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

3aBUCUMOCTDb MCXKY BECIUYNHAMU.
OnuceiBaTh XapakKTep HU3MCHCHUSA OJTHOW BEJINYUHBI B

3aBUCHUMOCTH OT U3MCHCHMU:A apyroﬁ.




IIpooonsicenue

Ha3Banmue
pas3jaena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/IbI 1€ATE€ILHOCTH oﬁyqammnxm

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 (GyHKIUNA BUma: Y
= )(2,\/7: )(3’

y= X, y=Ix|

Hcnonb3oBath (yHKuHOHANBbHO-TPaUeCKUe
NpeACTABJICHUSA 11 PELICHUS U UCCIICIOBAHUs YpPaBHEHUN
HCHUCTEM ypaBHEHHUIL.

IIpumensaTs nHudpoBBIe pecypcebl UL NOCTPOCHUS
rpaduKoB (yHKIHI

IloBTOpPEHME M
00o6uenue (6
)

TToBTOpEeHNE OCHOBHBIX MOHSATHN
U METOJ0B KypcoB 7 U 8 KJIacCoOB,
o0oOmenne 3HaHUHI

BbiOupaTh, NpUMeHSATh, OLEHHUBATH CIOCOOLI CPaBHEHHS
9HceJl, BBIUACICHHUH, NPeoOpa3oBaHUN  BBIPAKCHUH,
pelieHus] ypaBHEHUI.

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

Pemate 3amaum M3 peasbHON KH3HH, NPHMEHSThH
MaTeMaTUUeCKUe 3HAHUS Ul PeIIeHUs 3alad U3 JIPyTHX
IIPEIMETOB.

PemiaTh TeKCTOBbIE 3aJayM, CpaBHUBaTb, BbLIOMpAaTh
CIOCO0BbI PEIICHUS 3a1a4u
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HazBaunmue OcHOBHOE coJepKaHue OcHOBHBIE BH/IBI 1€ATEJbHOCTH 00Y4YAIOIUXCSH
pa3nea (TeMbl)
Kypca (4Mciio
4acoB)
Yucna u ParmmonanbHbIe 4uCcIa, Pa3BuBaTh npejcTaBJIeHHs O YnCIaxX: OT MHOXECTBa
BBIYHCJIECHHUS. HppanMoOHaIbHbBIC YHCIA, HaTypajIbHBIX YHCEJI 10 MHOXKECTBA JICHCTBUTCIBHBIX
JelicTBUTe/IbHBIC KOHECYHBIC U qUcel.
qpeaa OCCKOHEUHBIC JIECATHYHBIC JPOOH. O3HAKOMHTBCSI C BO3MOXXHOCTBIO IIPECTaBICHHUS
Oy MHOXeCTBO IeHCTBUTEIBHBIX JICHCTBUTEIBHOIO YHCIa KaK OECKOHEYHOM
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
JICHCTBUTEIIBHBIX YHCEIT U _ | xoopauHaTHO NPMOIi.
MHOKECTBOM TOYCK KOOP/IMHATHOM | 3aqichIiBaTh, CPABHUBATH U YNOPSIA0YHBATH
HIpsAMOM. . JeHCTBUTEITLHBIE YHCIIA.
CpaBHeHue ISHCTBUTELHBIX YUCEIT, | BLioJHsATh, COYETas yCTHBIC U IHChMEHHBIC
apudmeTnyeckue nehcTBuil ¢ npuémel, apuPpMeTnyecKue AeicTBHA C
ACHCTBUTCJIEHBIMH IHCJIAMH. PallMOHAJIBHBIMU YUCIAMH; HAXOAUTDH 3HAYEHUS
IpnGmmxénnoe 3Hauenue CTENEHEN C LENBIMU MTOKA3aTENsIMH U KOPHEN;
BCJIMINHEL, TOYHOCTE BBIYMCJIATh 3HAYCHHS] YUCIJIOBBIX BBIPAYKCHHH.
MPUOIIMKEHIS. [oayunTh NMpeacTaBjIeHHe O 3HAYUMOCTH
Oxkpyrienue yucen. [Ipukuaka u JICHCTBUTEIIBHBIX YHUCENI B NPAKTHUYCCKOM
Oll€HKa pPe3yJIbTaTOB BBIUMCIEHUN ACATEIIBHOCTH YCJIOBCKA.
AHaJIM3UPOBATh M 1€J1aTh BBIBOJABI O TOYHOCTH
MPUOIMIKEHUST TSHCTBUTEIIBHOIO YHCIa MIPH
pelieHny 3aaad.
OKpYIrJIsiTh JeHCTBUTEIbHBIC YHCIIA, BBINOJIHATH
NMPUKHUAKY Pe3yibTaTa BBIUYNACICHUH, OLEHKY
3HAYEHHUN YMCIJIOBBIX BBIPA’KEHUM.
3HAKOMHUTBHCH ¢ MCTOPHEll Pa3BUTHsI MaTCMaTHKH
YpaBHenus JIuneiiHoe ypaBHeHue. PenreHue OcBauBaTh, 3allOMHHATH H INPUMEHATH rpaduuecKue
W HEpaBEHCTBA. YpaBHEHHUI, CBOISIIHUXCS K MeTO/bI [IPY PCLICHUN YPAaBHEHUH, HEPABCHCTB U UX




YpaBHeHUs1

JTUHCUHBIM.

CUCTEM.

¢ OJHOM KBanparHoe ypaBHeHue. Pemienue Pacno3naBaThb 1eible U JpOOHBIC YPAaBHEHHSI.
nepeMeHHO YPaBHEHHUM, CBOIAIIMXCS K Pemiats JinHeliHbIe U KBa/IpaTHbIe YPABHEHMS,
(14 ) KBaJpaTHbIM. bukBagpaTHbIe YPaBHEHHSI, CBOJSIIIIMECS] K HUM, HPOCTENIINE
YPaBHEHMUSI. ApoOHO-pallMOHANbHBIE YPAaBHEHUSI.
IIpumeps! pemenust ypaBHEHUHN IlpeanaraTs BO3MOXXHBIE CIIOCOOBI PELLICHUS
TpeThel U 4eTBEPTON cTeneHel TEKCTOBBIX
Pa310>KE€HUEM Ha MHOYKHUTEIH. 3a7a4, 00Cy’KIaTh UX M pPelIaTh TEKCTOBLIC 3a/1aud
Pemienue IpOGHO- pa3HBIMU CIIOCOOaMHU.
palMoOHaIbHBIX YPaBHECHUIA. 3HAKOMHUTBCS ¢ MCTOPHell pa3BUTUS 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 NEPEMEHHBIMU
u e€ pemenue. Pemenue cucrem
ABYX ypaBHEHHUI, OTHO U3
KOTOPBIX JTUHEHHOE, a Ipyroe —
BTOpOIl CTENeHU.

I'padudueckast wWHTEpHpeTanus
CHUCTEMBI YPaBHEHUH C IByMsI

TIICPEMECHHBIMH

BYX JUHEHHBIX YpaBHEHHUU C ABYyMsI MEPEMEHHBIMU
M CHCTEMBbl JBYX YypaBHEHUH, B KOTOPBIX OJHO
YpaBHEHHUE HE SIBIISISTCST IMHEHHBIM.

HUcnoab3oBaTh pyHKIIHOHATBHO-TpadUIECKU
MPEICTABJICHUS TSI PElIeHUusi W HCcCae0BaHUsI
YPaBHEHUU U CHCTEM.

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

CUCTEMBl YPAaBHECHHUH; peliaTh COCTaB




PerieHre TEKCTOBBIX 3a/1a4
anrebpandecKuM CIIoCOO0M

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

YpaBHeHust
U HepaBeHCTBA.
HepagencrBa (16

1)

HucioBble HEpaBEHCTBA M HUX
CBOMCTBA.

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

KBanpartHbsie HepaBeHCTBA U UX
pelieHue.

YuraTth, 3allUCHIBATH, IOHUMAThH, HHTEPIPETHPOBATH
HEPaBEHCTBA; UCII0JIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
BpInoHATHL TpeoOpa3oBaHus HEPABEHCTB, HCMO0/1b30BATH
JuIst IpeoOpa30BaHUs CBOMCTBA UHCIIOBBIX HEPABEHCTB.
Pacno3naBaTh JUHENHBIE U KBaJIpaTHBIE HEPABEHCTBA.
PemaTe jiMHEliHBIC HEpaBEHCTBA, CUCTEMbl 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.
HEepEeMEHHBIMHU Pematn KBaJApaTHbIC HEpaBCHCTBA, UCIIOJIB3Yyst
rpaduaecKue IMPeaCTaBICHUS.
OcBauBaThb W NPUMEHATH HEPABCHCTBA IMPH PEUICHUH
pa3yiM4yHBIX  3a7a4, B TOM  YHCJI€  MPAKTHKO-
OPHEHTUPOBAHHBIX
Oynxuuu (16 Keanparnunass ¢dyskoms, e€ Pacno3naBartpb BU/JIbI HU3y4aeMbIX byHKIIMIT;
q) rpaguk u cBoiicTBa. [lapabona, HJLUIIOCTPUPOBATH cxeMaTH4YeCKH, O0BACHATH

KOOPJMHATHI BEPIIHHBI
mapadoJIbl, OCh CHMMETPHH
napaboisl. CTeTleHHbIC
byHKIHMH ¢ HATYpATbHBIMHU
nokasarejasiMi 2 U 3,UX
rpaduku u cBoicTBa.
T'pabuxku ¢ysakumii: y = KX,
y =k + b, y=x,y=ax?
X

y=ady= "/;,y=|x|

pacIoOKEHNE HA KOOPAMHATHOU ILIOCKOCTH rpaduKoB
. K
dynkmii Buga:y = kx, y = kx + b, y = Vy= ax?, y =
axs, N
Yy =Vx, ¥ = [x| B 3aBHCHMOCTH OT 3HAYCHHH
K03(p(PUIHEHTOB; ONUCHIBATH UX CBOMCTBA.
Pacno3uaBarh KBaJAPaTHYHYIO QYHKIHUIO 110 GOpMYyJIE.
MpuBOAUTH NPUMeEPHI KBAJAPATUYHBIX 3aBUCUMOCTEN U3
peanbHON KU3HH, PU3UKU, TEOMETPUHU.
BeisiBASAATE U 0000maTe OCOOEHHOCTH
KBaJipaTH4HOM GyHKIMu y = ax?> + bx + c.

rpaduka




Ctpouth Hu  u300paKkaTh  cxeMaTH4YeCKM  TpaduKH
KBaJpaTUYHBIX HYHKUHI, 3a/IlaHHBIX (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
MOCJIeI0BATEIHLHOCT
u (15 u)

Iloustue YHUCJIOBOU

IIOCJICI0OBATCIIBHOCTH.

3agaHue  MOCIEIOBATEIbHOCTH
pexkyppeHTHOH  dopmysoll u
(opmyoit N-ro unena.
Apudmerudeckas u
reoMeTpuyeckas MPOTPECCHUH.
Ddopmyibt n-ro 4jeHa
apudMeTHIeCcKOi u
reoMeTpUUYEeCKOM MIporpeccui,
CYMMBI MIEPBBIX N UJICHOB.
Wzo0paxenue YIICHOB
apudmMeTHIecKon u
reoMeTpUUYeCcKoi nporpeccuu
TOYKaMM  Ha  KOOPJWHATHOM
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

[OCJIEIOBATEIbHOCTH WM PEKYPPEHTHYIO (QopMyiny u

BBIYHCJISTh YICHBl ITOCJISIOBAaTEIbHOCTEH, 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 ¢ HCoyb3oBaHueM GOpMysl N-To 4ieHa
apupMeTHIEeCKOH W TEOMETPHYECKONW TPOTPECcCHH,
CYMMBI TIEPBBIX N YJISHOB.

HN300pakaTh 4JIeHBI MOCJIEIOBATEIBHOCTH TOYKAMH Ha
KOOP/IMHATHOM MJIOCKOCTH.

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

apudMeTHIecKol MOpOrpeccHH, B T'€OMETPHYSCKOHN
IIPOTPECCHH; n300pakaTh COOTBETCTBYIOIIHE
3aBUCHMOCTH IrpaUuyecKu.

Pemiathb 3a/Ja4M, CBsI3aHHBIC c YHUCIIOBBIMHA
[IOCJIEIOBATEJIBHOCTSAAMH, B TOM 4YHCJE 3aJadd U3
peanbHON  JKMU3HH C  HCHOJIB30BaHHEM  IU(PPOBBIX
TEXHOJIOTUM (DJIEKTPOHHBIX TadnuIl, TrpaduIecKkoro

KaJIbKyJIsITOpa U T.II.).

PemaTth 3a7a4¥ Ha CIIOKHBIE IMPOIEHTHI, B TOM YHCIIE
3aa4yd U3 peaJbHOW MHpPaKTHKU (C HCIOJIB30BAaHHEM
KaJIBKYJISITOPA).




3HAKOMHUTBLCSI € MCTOPHUEl Pa3BUTH MaTeMaTHKU

IloBTOpEHME,
000011IeHHE,
CHCTEeMATU3ALMSA
3HaHMii!

(18 u)

Yuciaa u BBIYHCIEHUsT (3aINCh,

CcpaBHEHUE, IeHCTBHS c
JIEHCTBUTEIIBHBIMA qHUCIIaMU,
qucioBasl IIpsiMasi; IIPOLICHTHI,
OTHOIIICHUS, HPOTIOPLIVH;
OKpYyTJICHHE, npuGIKeHue,
OIICHKA; pEIICHUE TEeKCTOBBIX
3az1a4 apu(PMETHISCKUM
crrocodom)

OnepupoBaTh NOHSITHAMHU. MHOXXECTBO, ITOJMHOXECTBO,
orepanuu Ha MHO>KECTBAMU; HMCNO0JIb30BAThH
rpadudecKoe IMpeaCcTaBICHUE MHOYECTB JUISI ONHCaHMUS
peanIbHBIX MIPOIECCOB U SIBIICHUIA, IPHU PEIICHUH 3a1a4 U3
OPYTUX y4EOHBIX MPEIMETOB.

AKTYya/JU3UPOBATH TEPMHHOJIOTHIO H OCHOBHBIE JIeiicTBUS,
CBSI3aHHbIC € YHMCJIAMHU. HATypaJIbHOE YHUCJIO, IIPOCTOE U
COCTaBHOE 4YHCHa, JEIMMOCTh HATypaJdbHBIX YHCEl,
NpPU3HAKH JEIUMOCTH, IeJI0€ 4YHCIO, MOAYJb YHCIA,
OOBIKHOBEHHAsI M JECSTUYHAs IPOOW, CTAaHIAPTHBINA BHJ
4yucia, apupMeTnyecKkuii KBaJpaTHBINH KOPEHb.

BbinoyiHATL JeilicTBHS, CPAaBHHUBAThL M YNOPSJ0YHMBATH
4ucia, MPeACTaB/IsITh YHUCIAa Ha KOOPAWMHATHOM MPSIMOM,
OKPYIUISITh 9HCHA; BBINOJHATH NPHKUAKY H OLEHKY
pe3yibTaTa BbIYUCICHUH.

Pemiate TekcTOBBIE 3aqa4M apUMETHUYECKUM CIIOCOOOM.
PemaTs mpakTHYecKHe 3a/a4H, COJEpIKAIINE TPOICHTEHI,
011, YaCTH, BBIPa)KarOIIUe 3aBUCHUMOCTH: CKOPOCTbh —

BpeMsi — pAacCTOSIHME, IleHa — KOJW4YeCTBO —
CTOMMOCTB, 00BEM  pabOTHI — BpeMs —
MIPOU3BOIUTEIILHOCT TPYy/Ia.

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 rokaszaresiieM, apudMETHYECKHIl KBaJpaTHBIM KOPEHB,

anreOpanIecKux BBIPAKEHHIH, MHOTOYJICH, ajaredpanyeckas 1po0b, TOXKIECTBO.

AOITy CTUMBIC3HAICHHA) BpInOIHATH OCHOBHBbIE A€l CTBUSA: BBIIOJIHATE PACUYETHIIIO
dpopmymnam, npeodpa3oBbIBATH Lesble, apoOHO-
paloHAJIFHBIE BBIPAXKCHUSI W BBIPAXKCHUSI C KOPHSIMH,
peann30BBIBaTh pas3yoxXeHue MHOTO4JIEHA Ha

MHO>KHUTEIIH, B TOM YHCJIE C HCIOJIb30BaHUEM (OPMYTT
pa3HOCTH KBaJpaTOB M KBaJpaTa CyMMbl M Pa3HOCTHU;
HAaXOAWUTH JIOIMyCTHUMBIC 3HAYECHMSI TIEPEMEHHBIX IS
ApOOHO-pAallMOHATIBHBIX BBIPAXKCHUM, KOPHEH.

MopeaupoBaTh ¢ TOMOIIBIO (HOPMYJT peaIbHBIEC MPOIECCHI
U SIBJICHUS

1 3xeck mpencraBiaeHbl DJIEMEHTBI COAEPYKAHHS Kypca, U3ydaBlnMecs B 5—8 kjaccax M TpeOylollne MOBTOPEHUS,
0000meHus u cucreMatuszanuu. OOpalnaTbcsi KITOMY MaTepHaTy MOKHO B BHJIC aKIIEHTa Ha 3aBEPIIAIOIIEM dTare
H3ydeHus Kypca 9 kjiacca WM paclpelelisiTh MO0 COOTBETCTBYIOIIMM TEeMaTHYECKHM pasjeiliaM, H3y4daeMbIM 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.

AHAIU3UPOBATH, CPaBHUBaTbh, OOCYKJAaTb CBOICTBa
(GyHKIHH, cTPOUTH WX TpadUKH.

OnepupoBaTthb NMOHSATUSIMU: npsiMast
MIPONIOPIIMOHAIIBHOCT, OOpaTHasi MPOIOPIHOHAIBHOCTD,
JTUHEeWHas GyHKUUA, KBaapaTuyHas QyHKOUs, napadoia,
runepOomna.

Hcnoan3oBats rpaguku sl OHpeAciicHUsl CBOICTB,
IIPOLIECCOB M 3aBHUCUMOCTEH, IJIs pellIeHus 3ajad U3
OpYyrux y4YeOHBIX TIPEIMETOB W peaJbHOM >KWU3HH;
MOAeJNPOBATHL C IIOMOIIBIO TpadUKOB peabHbIS
MIPOLIECCHI U SIBICHUS.

BripaxkaTh popMy1aMu 3aBUCHMOCTH MEK/Ty BETHIMHAMU

Ilpu pa3paboTke paboueii nOporpaMmbl B TEMAaTUYCCKOM IUIAHUPOBAHUHU JOJDKHBI OBITH YUTCHBI
BO3MOKHOCTH HCITOJIb30BaHUSI DJIEKTPOHHBIX (LIM(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBISIIOIINXCS y4eOHO-
METOAWYECKUMH MaTepHuajaMH (MyJIbTHUMEIUWHBIE IPOTPAMMBbI, BJIEKTPOHHBIE YYEOHHKM M 3aJaq9HHKH,
SJIEKTPOHHBIE OMONMMOTEKH, BHUPTyaJlbHBIE 1a0OpPaTOPHUH, HWIPOBBIE MPOTPAMMBI, KOJJIEKIHMH ITH(PPOBBIX
00pa30BaTEIbHBIX PECYpPCOB), HCHOJB3YEMBIMU I OOydYeHUs] HW BOCIHTAHUS Pa3IMYHBIX TPy
IMOJIb30BaTeIIel, MPEJACTaBICHHBIMU B 3JICKTPOHHOM (IIM(POBOM) BHUJAE U PEATUIYIOIIMMH JTHUIAKTHYECKHUE
Bo3MoxxHocTH MKT,conep>kanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 0Opaso
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