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«AJTEBPA». 7 - 9 KJIACCBI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

AnreOpa ABIISIETCS OJTHUM U3 OIIOPHBIX KypPCOB OCHOBHOM IIKOJBI:OHA
oOecrieunBaeT U3ydeHUE ApYyrux JVCLIUIIINH, Kak
€CTEeCTBEHHOHAY4YHOT'0, TaK M T'yMaHUTApHOIO IMKJIOB, €& OCBOCHHE
HEOOXOTMMO TSI IPOAOJDKEHHU 00pa30BaHUs M B IIOBCEIHEBHON KU3HU.
Pa3Butue y oOy4aromuxcst Hay4HBIX MpeacTaBICHUMN o
MMPOUCXOXKICHUU U CYIIHOCTH aireOpandeckux alOcTpakiuii, crocode
OTpPa’KE€HUsI MaTEMaTUYECKON HayKOM SIBJIEHUH U MPOLECCOB B NPUPOIE
h oO0mecTBe, POJM MaTEeMaTHYSCKOTO MOJCITHPOBAHUS B HAYIYHOM
MO3HAHWM W B MOPAKTHKE CIIOCOOCTBYEeT (OPMUPOBAHUIO HAYYHOTO
MHPOBO33PCHHUS U Ka4eCTB MBIILICHUS, HEOOXOAUMBIX IJIsI aIallTalliyd B
COBpEeMEeHHOM HU(pPOBOM olOmecTBe. M3ydeHne anreOpbl eCTECTBEHHBIM
oOpazoM oOecrieyMBaeT pa3BUTHE YMEHHUsI HaOJIOJaTh, CPAaBHUBATH,
HaxXoJuThb 3aKOHOMECPHOCTH, Tpe6yeT KPpUTUYIHOCTHU MBIIIIJICHUSA,
CITOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JACHCTBHUSA U
BBIBOJBI, (OpPMYJIHpPOBATh yTBepkaeHUs. OCBOEHHE Kypca ajreopbl
oOecrnieunBaeT pa3BUTHE JIOTHYESCKOT'O MBIILICHUS OOYYalOIIUXCsl: OHU
HCHOJIB3YIOT ACAYKTUBHBIC W WHIYKTHBHBIC PACCYKICHHsA, 0000IIeHIE
U KOHKpETH3al1io, abcTparupoBanue u aHajoruio. OOydeHue anredpe
npeamnojaraeT 3HA4YUTEIbHBIM OO0BEM CAMOCTOSATEJILHON NesITeIbHOCTH
oOyuJarommxcs, HO3TOMY CaMOCTOSITEIbHOE peuienue 3ajau
€CTEeCTBCHHBIM 00pa3oM SBISICTCS peajiu3alueil JIesITeIbHOCTHOTO
MMpUHIAIIA 00yYeHUS.

B cTpykType mporpaMmel ydeOHOTO Kypca «Anredpa» OCHOBHOM
IIKOJBI OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOIUYECKIE
TuHUK: «Yuclia U BBIYUCICHUS»; «ANreOpandecKue BBIPAXKCHUS;
«YpaBHEeHUs] U HepaBeHCTBa»;, «DyHknum». Kaxmas wu3 23TuUX
COZIEPKATEJIbHO-METOAUYECKUX JIMHUM pa3BUBAeTCs Ha MNPOTSKEHUU
TpEX NeT M3YYCHUs Kypca, €CTECTBEHHBIM OOpa3oM IeperJieTasch M
B3aUMOJICUCTBYsI C APYTMMH €ro JUHUSIMHU. B Xone u3ydeHus Kypca
00ydaromMMCsl TPUXOJUTCS JOTHYECKH pacCyX/JIaTb, HCIIOJIb30BaTh
TEOPETHUKO-MHOXKECTBEHHBIN SI3bIK. B cBsi3W ¢ »TuM nesecooOpas3HO
BKJIIFOUYUTH B IIporpaMmMy HEKOTOPBIC OCHOBBI JIOTUKH, IIPOHU3BIBAIOTITHUEC
BCE  OCHOBHBIE  pas3jelbl  MaTeMaTHU4YeCKOro  oOpa3oBaHHUA |
CHOCOOCTBYIOIIME OBJIAJICHUIO 00YyYalONINMHCSI OCHOB YHHUBEPCAIBHOI'O
MaTeMaTHYEeCKOTO s3bIKa. TakuM o0pa3oM, MOXKHO YTBEpXKIaTh, UYTO
COJZIEpKATEIILHONW M CTPYKTYPHOW OCOOEHHOCTBHIO Kypca
«AnreOpa» sSBISIETCS €ro MHTETPUPOBAHHBINA XapaKTep.

ConeprkaHnue nUHUU «YHuciaa U BBIYHUCIEHUS» CIIY>KUT OCHOBOI AJIst
JaJIbHEHUIIET0 W3y4YeHUsI MaTeMaTHKH, CIIOCOOCTBYET pPa3BUTHIO Y
00ydYarommuxcs JIOTUYECKOTO MBIIUJICHUS, (POPMHPOBAHUIO YMEHUS
NOJB30BAaThHCS AJITOPUTMAaMHU, a TaK)Xe IMPHOOPETEHUIO MPaKTHUYESCKUX



HaBBIKOB, HEOOXOJMMBIX [JIsI ITOBCEIHEBHOW >KM3HH. Pa3BUTHE NOHSTHUS
O 4YHClIe B OCHOBHOW IIIKOJIE CBSI3aHO C palMOHAIBHBIMU U
UppAUOHAIIBHBIMU YHCIIaMH, (HOPMHUPOBAHHEM IIPEACTABICHUN O
JICHCTBUTEIILHOM 4YHCJIC. 3aBEpIlICHUE OCBOCHHUS YHCJIOBOW JIMHUU
OTHECEHO K CTapmieMy 3BEeHYy OOIIero oOpa3oBaHHS.

ConepxkaHue JBYX aJreOpandecKux JHWHUH — «AsreOpandeckue
BBIpOKCHUS» U «YpaBHEHHUsT ©  HEPABEHCTBa»  CHOCOOCTBYET
dopmupoBannio |y oOydaromMXCsi ~MaTeMaTHYeCKOro  amrapara,
HEOOXOJAMMOTO Ul peUIeHus] 3ajJad MaTeMaTHKH, CMEXHBIX
OPEIMETOB U IPAKTUKO-OPUEHTHPOBAHHBIX 3a7a4d. B OCHOBHO# mIkose
y4eOHBIi  MaTepuall  TpPYIINHUPYETCs  BOKPYr  pallMOHAJIBHBIX
BBIpaKEHHUU. AJnredbpa JIEMOHCTPHUPYET 3HAUYCHHE MaTeMaTHKH KakK
sI3bIKAa  JUIS  [IOCTPOCHUSI MAaTEeMaTHYEeCKHX  MOJeJIel, OIMHUCaHUs
MMPOLIECCOB | SIBJICHUM peajbHOro Mupa. B 3amaun oOGydeHus anredpe
BXOJSIT TaK>Ke JajibHeHIIee pa3BUTHE aJITOPUTMHYECKOTO MBIIIJICHHUS,
HEO0OXOAMMOT0, B YACTHOCTH, JUJISI OCBOCHUSI Kypca MHDOPMATUKHU, U
OBJIAJICHUE HABBIKAMH JIEAYKTHBHBIX paccyxiaeHuil. [IpeobpaszoBanue
CUMBOJIBHBIX (DOPM BHOCHUT CBOM crieM(PUUESCKHUN BKJIaJ] B pa3BUTHE
BOOOpaXkeHUsI, CHOCOOHOCTEN K MAaTEeMaTUIECKOMY TBOPYECTRY.

Conaepxanue (QYyHKIHOHAIBHO-TPADUUCSCKOW JMHUUA HAICJICHO Ha
MOJy4YeHUE WIKOJIbHUKAMU 3HAHUM O (QYHKIHUSIX KaK BaKHeuei
MaTeMaTHYeCKOW  MOJEIHW  JJisg  ONHUCAaHUsT W HCCIICIOBaHUS
pa3zHOOOpa3HBIX TIPOIECCOB M SIBJICHUW B IIPUPOJE M OOIIECTBE.
H3yuyeHne 3TOro marepuajia ClioCOOCTBYET Pa3BUTHUIO Y OOYYAFOIIUXCS
YMEHHSI HCIIOJIb30BaTh Pa3jUYHbIC BBIPA3UTEIbHBIC CPEJICTBA S3bIKA
MaTeMaTUKH — CJIOBECHbIC, CHUMBOJIMYECKHE, Trpaduyeckre, BHOCHUT
BKJaJ B (GOpMHUpOBaHHME MPEJICTABICHUN O pOJM MaTeMaTHKd B
pa3BUTHU [UBHUIN3AINN U KYJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVTAHE

CornacHo ydeOHOMY IlaHy B 7—9 kjaccaxXx wu3ydaeTcsl y4eOHBIH
Kypc «AnrebGpa», KOTOPBI BKIIOYAaeT CICAYIOLIIHNE OCHOBHBIC
paznennl comepkanus: «HUuciia U BBIYHUCICHUSD», «AJreOpandecKue
BBIpQKCHUS», « YpPaBHCHHs U HEPABCHCTBa», « DYyHKIIMN.

V4eOHBIH TUTaH Ha W3y4YeHHE anreOopbl B 7/—9 Kiaccax OTBOIUTHE
MeHee 3 y4eOHbBIX 4acOB B HEJEJI0 B TEUEHHE KaXKIOro rojia ooy4eHus,
BCETO 3a Tpu roja od0ydenus — He meHee 306 yueOHBIX 4acoB.

COJEPXAHME YYEBHOI'O KYPCA (I10 'OJAM OBYYEHU )

7 knacc

Yucna u éviuucnenusn
Paunonansuble uncna

JpoOu OOBIKHOBEHHBIE M JNECATUYHBIC, MEPEX0J OT OTHOU (OpPMBI
3anmucu Jpobeid Kk apyroi. IloHsATHE palMOHAJIBLHOTO YHCIHA, 3aIlUCh,



CpaBHEHHE, YIMOPSIOYMBAHHUE PAUOHAIBHBIX dYHced. Apudmerndeckue
JeHCTBUS C pallMOHAJIbHBIMU YucJaMU. Pemenue 3amad uU3 peanbHO
MPaKTUKW HA 9acTH, HA APOOH.

CreneHn c HaATypaJbHBIM IMOKa3aTeJIeM: OIIpeJieICHuE,
npeoOpa3oBaHUE BBIPAKECHUN HA OCHOBE OIPECIICHUSI, 3aITUCh OOJIBIINX
yuce. [IpoeHThl, 3anuch NPOLIEHTOB B BHUJE NpOOU W ApPOOH B BHUJE
MPOIEHTOB. TpW OCHOBHBIE 3aJlayM Ha IPOLICHTHI, PEIICHHUE 3a7ad U3
peanbHOI MPaKTUKH.

IIpruMeHeHue NpU3HaAKOB JASIUMOCTH, Pa3JIOKEHUE Ha MHOXKHUTEIIHN
HAaTypPaJIbHBIX YHCEI.

PeasibHBIC 3aBUCUMOCTH, B TOM YHCJIE OpsiMasi U1 oOpaTHast
MIPOIIOPIIUOHAIBHOCTH.

Anzebpauueckue evipajrceHus

IlepemeHHBIE, YMCIIOBOE 3HAYE€HHUE BBIPAXKEHHUS C MEPEMEHHOM.
JlonycTtuMble 3HadeHHUs] NEepeMEHHbIX. llpencraBieHue 3aBUCUMOCTH
MEXIy BEIUYWHAMH B BHAC (OpMyIbl. BeramcieHus 1mo dopmyiiam.
IIpeoOpa3oBanue OYKBCHHBIX BBIPAXKCHHN, TOXKJICCTBCHHO paBHBIC
BEIpaKCHUS, TIpaBUjIa MPeoOpa3oBaHUsI CYMM U IIPOU3BEICHHUN, Mpa-
BHJIA PACKPBITUS CKOOOK M MPUBEACHUS OTOOHBIX ClIaracMBbIX.

CBolicTBa CTENIEHU C HATypaJdbHBIM IOKa3aTEJIEM.

OpHowieHbl W MHorowieHbl. CrteneHb MHoOrowieHa. CroxeHue,
BBIYUTAHHUE, YMHOXXEHHE MHOro4wjieHoB. @DOopMysibl COKpaIl€HHOTO
YMHOEHHUSI: KBaApaT CYMMbI U KBaJpaT pazHocTtu. Dopmylia pa3HOCTH
KBaJpaToB. Pa3jio)keHue MHOTIOUYJIEHOB HAa MHOYHUTEIU.

Ypasnenua

VYpaBHeHHE, KOpPEHb ypaBHEHUs, IIpaBWjla IPeoOpa3oBaAHUS
YpaBHEHUSI, paBHOCUJIBHOCTh YPaBHEHUH.

JluneilHOoe ypaBHEHHE C OJHOM MNEPEMEHHOM, YHUCIO KOpHEH
JIMHEWMHOTrO ypaBHEHHUs, PELICHUE JIUHEHHbIX ypaBHeHUH. CocTaBieHue
YpaBHEHUUW N0 YCJIOBUIO 3ahauyu. PelleHue TEKCTOBBIX 3ajlady ¢
NOMOIIbIO YPaBHEHUH.

JIlmHeliHOe ypaBHEHHME C JABYMsI IIEPEMEHHBIMH M €ro rpadux.
Cucrema ABYX JIMHEWHBIX YpaBHEHUH € IByMsI I€peMEHHbIMU. Pelienue
CHUCTEM YpaBHEHHH CIIOCOOOM TMOJACTAaHOBKH. IIpumepsl penieHus
TEKCTOBBIX 33Jla4 C MOMOIIBI CUCTEM ypPaBHEHUM.

Koopaunatel u rpaduku. OyHKIMN

Koopaunara Touku Ha npsimoii. HuciaoBele IpoMexXyTKU. PaccTosiHue
MEXJ1y JABYMsI TOUYKaAaMH KOOPJWHATHOMW MPsSIMOH.

IIpssmoyronbHast cucrema koopauHar, ocu Ox u Oy. AbGcnucca u
OpJIMHaTa TOYKHU Ha KOOPAWHATHOM 1tockocTu. [Ipumepst rpadukos,
3agaHHbBIX (popmynamu. UteHne rpaMKOB pealbHBIX 3aBUCUMOCTEH.

IMoasarne pynkumu. I'paduk pyukmuu. CBoiicTBa GpyHKIHH. JInHei-

Has pyHK1IMA, € rpaduk. I'paduk pynkmun y = |x|. 'pacduueckoe
pelleHue JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPABHEHUI.



8 knacc

Yucna u eviuucnenus

KBanpartusiit xkoperp u3 uucia. lloHsiTHe 00 HpparoHAIBHOM
yucie. JlecaTuuHble TPUOIMIKEHNUST HppallMOHAIBHBIX uKcen. CBolicTBa
apu(mMeTHYecKHuX KBaJpaTHBIX KOpPHEH MW HWX IIPUMEHEHHE K
npeoOpa30BaHUIO  YHCIIOBBIX  BBIPAXXECHWH W BBIYHUCIICHUSM.
JleficTBUTEIBHBIE YHCIIA.

CteneHs C IeJbIM NOKa3aTeaeM U e€ cBolicTBa. CtaHnapTHas 3aluch
qucia.

Anzebpauueckue @viparycenus

KBagpaTHpllli TpEXUieH; pa3joXEHUE KBaApaTHOIO TpEXUIIEHA Ha
MHOYHTEIIN.

AnrebOpamyeckass nOpoOb. (OCHOBHOE CBOWCTBO anreOpandecKou
npobu. CrokeHue, BEIYNTAaHNUE, YMHOXEHHUE, JCIICHUE ajlreOpandecKux
npo6eii. PamuoHanbHbIe BBIpaKEHHUST W UX NIpeoOpa3oBaHUE.

Ypagnenus u nepasencmea

KBanpatHoe ypaBHeHme, (opMysia KOpHEH KBaJIpaTHOTO ypPaBHEHWUS.
Teopema Buera. Penienne ypaBHEHUM, CBOASAIUMXCS K JIMHEWMHBIM U
KBagpaTHBIM. IIpocTeiimue npoOHO-pariMoOHaIbHbIE YPaBHEHUS.

I'paduueckasi uHTEpHpeTanusi ypaBHEHHUH C IBYMsI IIEPEMEHHBIMU U
CUCTEM JIMHEUHBIX YpaBHEHUH C JByMs nepeMeHHbIMU. IIpumepst
pELIEHUs] CUCTEM HEJIIMHENHBIX YPAaBHEHUN C ABYMsI NEPEMEHHBIMH.

Pemenne TEeKCTOBBIX 3alad ajlreOpamvdecKuM CIIOCOOOM.

YucioBble HEpaBEHCTBA MW UX cBoHcTBa. HepaBeHcTBO ¢ OIHOHU
nepeMeHHON. PaBHOCUIILHOCTL HEpaBEeHCTB. JIMHElHbIE HEpaBEHCTBA C
ogHol mnepeMmeHHOM. CuHCTEMBI JHUHEHUHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

Dynkyuu

IMousitue dyHkuun. OO6IACTh OINpPEACIICHUST U MHOXECTBO 3HAYCHHH
¢yakmun. CriocoObl 3anaHus QyHKIIHIA.

I'paduk ¢ynkuun. UreHnue cpoiicTB (pyHkuuu no e€ rpaduxy.
ITpumeps! rpadukoB GyHKIMH, OTpaXKAIOMINX PEATbLHBIC MPOIIECCHI.

DyYHKIIAH, ONTUCHIBAIONINE TIPSIMYIO U OOpaTHYIO MMPOTOPIIMOHAIIHFHEIS
3aBUCUMOCTH, UX TpaduKu.

Gdynkun Yy = X2, y=x3,y= X,y =|x

I'pamueckoe pemenne ypaBHEHUH M CHUCTEM ypaBHEHHH.

9 xiacc

Yucna u evivucnenus
JlelicTBUTEbHBIE YKCIIA

PanmonanbHble 4YHcCIa, UpPpAlMOHAJIBHBIE 4YHCJIa, KOHEYHbIE WU
OeCKOHEYHBIE JeCITUIHBIE ApOoOu. MHOXXECTBO JIEUCTBUTEIHLHBIX YHUCEI,



JNEUCTBUTEIbHBICE YHCIIa KaK OCECKOHEYHbIE JSCSATHYHBIC JPpOOU.
Bzaumnuo OJTHO3HAYHOE COOTBETCTBHE MEXIY MHO>XECTBOM
JAEUCTBUTENBHBIX YUCE U KOOPAUHATHOU HPsIMOM.

CpaBHeHHE OEHCTBUTEIBHBIX YHCEJ, apU(PMETHUYCCKHE JICUCTBUS C
ACHCTBUTEIBHBIMH YHCIIAMH.

W3mepenns, npuOMMKEHNs, OLCHKH

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

[Mpubnm>xéHHOE 3HAYECHUE BEJIMYHUHBI, TOYHOCTHb HNPUOIHIKCSHHUSI.
Oxkpyriaenue unucen. IIpukuaka u oleHKa pe3yJbTaTOB BBIUHMCICHUH.

Ypasnenus u nepasencmea
YpaBHEHHUS ¢ OJHON IEPEMEHHON

JIluneiiHoe ypaBHeHue. PeunleHue ypaBHEHHUM, CBOASIIUXCSI K
JUHEUHBIM.

KBanpatnoe ypaBHeHue. Pemnienue ypaBHEHUM, CBOISIIUXCS K
KBaJpaTHbIM. buksagparHoe  ypaBHeHue. Ilpumepsl  penieHus
YpaBHEHUH TpeTbeil U 4YEeTBEPTOM CTENEHEW pa3jIoKEHUEM Ha
MHOXHTEJIH.

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. PenleHue cucrem
JIByX ypaBHEHHH, OJHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOPOH
cTemieHHu. | paduyueckass MHTEpIpETallUsl CHUCTEMBbl YpaBHEHUH C JBYMS
IMepeMEHHBIMH.

Pemenne TEeKCcTOBBIX 3al1ay ajlreOpandecKuM CIIOCOOOM.
Hepasencrsa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB € OJHOW IiepemMeHHON. Peuienwue
CHUCTEM IJIMHEHHBIX HEPaBEHCTB C OJHONW mnepemeHHOW. KBaaparHble
HepaBeHCcTBa. | padmudueckass MHTEpHpeETalsl HEPAaBEHCTB M CHCTEM
HEPABEHCTB C JIByMs [IEPEMEHHBIMHU.

Dynkyuu
KBanparuanas pyukuus, e€ rpaduk u ceoiicTBa. Ilapadoia,
KOOPAMHATHI BEPIIUHBI TapadoJIbl, OCh CUMMETPHUH ITapaboIbI.
I'paduxkn byHKIIHN:
K

y =kx, y = kx + b, y=2.y =x3,y =x A/y=|X| u ux cpoiicrea.

Yucnoevle nocnedosamenvHocmu

Onpeaene}me U CIOCOOBI 3aaHUS YKMCIIOBBIX TOCNIE0BATEILHOCTEH



ITonsitue YHCIOBOM IIOCJIEOBATEIILHOCTH. Bamanue
[MOCJICIOBATCIILHOCTH PEKYPPEHTHON ¢opmynoil u ¢Gopmyiioil N-ro
qJIeHa.

Apudmernyeckas ¥ reoMeTpuueckasi Iporpeccun

Apudmerndeckas U reomeTrpudeckas nporpeccuu. @opmyinbsl N-ro
qieHa apuPMETHYEeCKOW W TEOMETPUUYECKOW IIpOorpecchuif, CyMMBI
MIEPBBIX N YJICHOB.

N3o6paxenne  9iIeHOB  apU(PMETHUECKOW HW  T€OMETPHUISCKOU
OpOrpeccu TOYKaMHM Ha KOOPAWHATHOW ILIOCKOCTU. JIuHEHHBIH U
SKCMOHEHUHUANIbHBINH pocT. CI0XKHBIE MPOLEHTHI.

[IJTAHUPYEMBIE TIPEAMETHBIE PE3YJIbTATBI OCBOEHUSI ITPUMEPHOM
PABOYEU ITPOI'PAMMBI KYPCA (I10 TOJJAM OBYYEHU )

OcBoeHune y4eOHOT0 Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHs JOJDKHO oOecleduBaTh  JOCTHIXKCHHUE  CJICAYIOILIHMX
MIPEAMETHBIX 00pa30BaTEILHBIX PE3YJIbTATOB:

7 xiacc

Yucna u eviuucnenusn

— BeimomHsATE, codeTras YCTHBIE W NHCBMEHHBIE NPUEMBEI,
apudmeTndeckne AeHCTBUS C pallMOHAJIBLHBIMH YHCIJIAMH.

— HaxonuTh 3Ha4YeHUs] YHCJIOBBIX  BBIPAXKCHHUH; NPUMEHSTH
pa3HooOpa3Hble CIOCOOBI M MPUEMBI BBIYUCICHUS 3HAYCHUH IPOOHBIX
BBIPQ)XEHUMH, COEpKAIIMX OOBIKHOBEHHBIE U JIECSITUYHBIE JPOOH.

— I[lepexoaute oOT oOmHOW ((OPMBI 3amUCH YHCET K JIpYyrou
(mpeobGpa3oBBIBATH JIECATUYHYIO IpoOn B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIOB JICCSITHYHYIO, B HACTHOCTH B OECKOHEYHYIO JICCSITHUHYIO
IpOOB).

— CpaBHUBATh U YNOPSAOUYUBATH PAaIllMOHAJIBHBIC YHCIIA.

— OKpyTaATh YHCIIA.

— BpINOAHATE OPUKUJIKY U OLIEHKY pe3yJibTaTa BHIYUCIECHUH,
OLIEHKY 3HAY€HHWU YHCIOBBIX BbIpaXC€HUM. BbINOIHATH IeMCTBUSA CO
CTENEHSIMU C HAaTypaJbHBIMU ITOKA3aTEISIMHU.

— IIpumensTe NpU3HAKU JCJIUMOCTH, pa3ioxeHue Ha
MHO>HUTEINHATYpaJIbHbBIX YHCEI.

— Penrath NOpakTUKO-OPUEHTUPOBAHHBIE 3ajladyd, CBSI3aHHbBIE C
OTHOILIEHUEM BEJIMYUH, MNPONOPLUHUOHAIBHOCTHIO BEJIWYHUH, MPOLECHTAMU;
UHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 3a/lady ¢ Y4ETOM OrpaHUYECHUMH,
CBSI3aHHBIX CO CBOWCTBaMHU pacCMaTPUBACMBIX OOBEKTOB.

Ancebpauueckue evipajrceHus
—  Hcnonb3oBarh alreOpanyveckyrd TEPMHHOJIOTHIO M CHUMBOJIMKY,
MIPUMEHSThH €€ B IpOoIiecce OCBOSHHUsSI YUeOHOT0 MaTepuala.
— HaxonuTs 3HaueHUs] OYyKBEHHBIX BBIPAXCHUH MIPHU 3aJaHHBIX
SHAYCHUAX MCPEMECHHBIX.
—  BpinonHsITh 1ipeoOpa3zoBaHusl LEJIOr0 BBIPAKEHUST B MHOT'OYJICH



MIPUBEICHUEM MOJOOHBIX CIAaracMbIX, PACKPBITHEM CKOOOK.

—  BrpmmoaHATP  yMHOXXEHHE  OJHOWIEHAa HAa  MHOTOWIEH U
MHOTOWIEHAa Ha MHOTOYJICH, NPUMEHSITh (POPMyibl KBaJpaTa CyMMBI U
KBajJpaTa pa3HOCTH.

—  OcywmecTBiasTh pPa3IOKEHHE MHOTOYIEHOB Ha MHOXUTEIU C
IIOMOIIbIO BBIHECEHHSI 32 CKOOKHM OOIIET0 MHOXUTENS, T'PYNITHUPOBKHU
cllaraéMbIX, IPUMEHEHUsI (OPMYIT COKPAMEHHOTO YMHOXKCHHUS.

—  IlpumMensiTb 1peoOpa3oBaHHUs MHOTOWICHOB JUISL  pEUICHHUS
pa3AWYHBIX 3a7lad U3 MaTEMaTHKH, CMEXKHBIX INPEIMETOB, M3 pPEalbHOU
MIPaKTUKU.

— HUcnons3oBath cBOMCTBa CTEeNneHeNn c HaTypaJlbHBIMU
MMOKa3aTeJIsIMU TSI TpeoOpa30BaHUsI BEIPAXKSHUM.

Ypasnenusa u nepasencmea

—  Pewatp nuHeliHble ypaBHEHUs C OJHOW NMEPEMEHHON, MPUMEHSIS
npaBuila Iepexola OT HCXOJHOTO YPaBHEHHUs K PABHOCHUJIBHOMY €MY.
IIpoBepsiTh, ABISICTCS JIU YHUCIIO KOPHEM ypaBHEHHUS.

—  Ilpumensats rpaduyueckne MeETOAbl NpPHU PEHICHUN JIMHEWHBIX
YPaBHEHUH U UX CUCTEM.

— IloaOupaTe npUMEpBl Iap YHCEN, SBISIIOIIUXCS pPEHICHUEM
JIMHEHHOTr O ypaBHEHHUS C ABYMsI IEPEMEHHBIMU.

— CrpouTh B KOOPAWHATHOW IUIOCKOCTH TpaduK IJMHEHHOTO
yYpaBHEHHUsI C NBYMs II€PEMEHHBIMH; TMOJB3YsCh IpadHKOM, IMPUBOAUTH
IpUMEPHI PEIICHUs YPaBHCHUS.

— Pematp cucremMbl [ABYX JIMHEHHBIX YPaBHEHUH C JAByMs
IIEpEeMEHHBIMH, B TOM YHCJIE IrpauuecKH.

— CocCTaBJIsITh U peliaTh JJUHEHHOE YpaBHEHHUE UIN CUCTEMY
JINHEUHBIX YPAaBHEHUMH 110 YCJIOBHUIO 3aJla4yd, UHTEPIPETUPOBATD B
COOTBETCTBUHU C KOHTEKCTOM 3aJ[a4M MOJYYEHHBIA pe3yJbTaT.

Koopounamut u zpagpuxu. @ynkyuu
—  U3obpaxats Ha KOOPAUHATHOU npsiMou TOYKH,

COOTBETCTBYIOIMUEC 3aJaHHBIM KOOpJAWHATAM, JIy4YH, OTPEC3KHU, UHTCPBAJIbI;
3aIlMUChIBATh YU CJIIOBBIC ITPOMCIKYTKH HA aJ'IFe6paI/ILICCKOM SI3BIKE.

— OrMe4yaTh B KOOPAMHATHOMW IUIOCKOCTH TOYKH II0 3aJaHHBIM
KOOpAMWHATAM; CTPOUTH Ipaduku TuHEeHHbIX QyHKUHA. CTpOoUTh rpaduk
byHkMu y = | X |.

—  OmnuceiBaTh € TIOMOIIBI0 (PYHKIWHA HM3BECTHBIC 3aBHUCHMOCTH
MEX/Iy BEJIWYMHAMHU: CKOPOCTH, BPEMs, PACCTOSIHUE; II€HA, KOJIUYECTBO,
CTOMMOCTB; IIPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM paboOTHI.

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

— I[ToanmaTe TpaduUeckuii cHocod TIPEICTaBICHUS U aHaJHN3a
nHOpMaNM;, U3BJIEKaTh W HHTEPIPETHPOBATH WHPOPMAIUIO U3
rpauKoB peajbHbIX IPOIECCOB M 3aBUCUMOCTEN.

8 xitacc



Yucna u eviuucienusn

—  Hcnonp3oBaTh HayaldbHbIE MOPEACTABICHUS O  MHOXECTBE
NEeHCTBUTEIBHBIX YHCEJ IS CPAaBHEHUs, OKPYTJICHUS M BBIYHUCIICHUM;
n300pakaTh JIEHCTBUTEIBHBIC YHCIIA TOYKAMH Ha KOOPAMHATHOH
pPsIMOM.

—  IlpumMensaTe noHsTHE apUMETHYECKOTO KBaJPATHOTO KOPHS;
HaxXOJIUTh KBaJpaTHbIE KOPHHU, WCIIOJNB3Yysl NpH HEOOXOJUMOCTH
KaJIbKYJISITOP; BBIIIOJHSTh NPeoOpa3oBaHUs BBIPAXKCHHUM, COASpIKaIIuX
KBaJlpaTHbIE KOPHU, UCHOJIB3Ysl CBOMCTBA KOPHEH.

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

Anzebpauueckue @vipary;cenus

—  IlpuMeHSTH MOHSTHE CTCICHU C IEIBIM IT0Ka3aTeaeM, BBIIOIHITH
npeoOpa3oBaHusl  BBIPAXKEHUM, COAEpIKAIUX CTEIEHH C  [eJbIM
oKa3aTeJIeM.

— BBINOMHATE TOXAECTBEHHBIE NPeoOpa3zoBaHUsI PaIlMOHAIBHBIX
BBIpAXKEHUM Ha OCHOBE TIIpaBUJI [AEWCTBUI HaJ MHOTOYJIEHAMHU WU
anrebpandecKuMHA IPOOsIMU.

—  PacknanpiBaTh KBaApaTHBIN TPEXYIICH HA MHOKUTEIIU.

— [IpumensaTe npeoOpa3oBaHUsl  BBIPAKEHUNW  JUISI  pELICHUS
pa3iM4yHbIX 3aJa4 U3 MAaTEMAaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHOU
MHpPaKTHKH.

Ypasnenusn u nepasencmea

— Pematp HHHCfIHbIe, KBaZIpaTHBIC YPAaBHCHUA U pallMOHAJIbHbIC
YpaBHCHUA, CBOOANIUECSA K HUM, CUCTEMBI JIBYX ypaBHeHHﬁ C IBYMs
TICPEMECHHBIMHU.

—  IIpoBoauThs mpocTelne UCCciIegOBaHUs yPaBHEHUN U CUCTEM
YpaBHEHHH, B TOM YHCIIE€ C IPUMEHEHHEM TI'papruiecKnx
npeacTaBiIeHUl (ycTaHAaBIMBATh, UMEET JIM YPaBHEHHE WU
cUCTeMaypaBHEHUN pPEIIeHUs, €CIIU UMEEeT, TO CKOJIBKO, U TIp.).

—  IlepexomuTh OT clOBecHOW (QOPMYyIHMPOBKH 3aJadud K €&
anreOpanvecKoil MOJEIN C TOMOIIBI0O COCTaBICHUS YpPaBHEHUS WIIH
CHUCTEMBbl YpaBHEHUN, UHTEPIIPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM
3aJlauM MOJYUYESHHBINH pe3yJibTar.

— I[IpuMeHsATHL CBOMCTBAa YHCJIOBBIX HEPABEHCTB JJIsI CpPaBHEHMUS,
OLIEHKHU; pellaTh JWHEWHbIe HEepaBEHCTBA C OJHOM IEpEeMEHHOW U HX
CHUCTEMBI; JaBaTh TpadUUIESCKYIO0 HILUTIOCTPAIIMI0O MHOMXECTBa PEIIeHUMN
HEpPaBEHCTBA, CUCTEMBbI HEPABEHCTB.

Dynkyuu

— IlonuMaThe ¥ MCIIOJIBL30BaTh q)yHKI_II/IOHaJ'II:HI:IC IIOHATHUA U A3BIK
(TepMI/IHI)I, CHUMBOJIMYCCKUC O603Ha‘~IeHI/I$I); onpeaciiiaAThb 3HA4YCHHUC



(GYHKIMM 1O 3HAYEHHUIO apryMEHTa; OIpeHessiTh CBOHCTBa (DYHKLHMU IO
e€ rpaduky.
—  Crpouts rpaduku 31eMeHTapHbIX GYHKIUNA BHUIA

k
y=2.,yY~= x2 \y=x3,y=+x,y= X |; OTIMCHIBATH CBOMCTBA YHCIIOBOMH

pysxIIIH 1O €€ TpaduKy.
9 xmacc

Yucna u eviuucnenusn

— CpaBHI/IBaTI) nu ynopsaaodmBaTtb palOHAaJIbHbIC nu
nppanvoHaJIbHbIC YHCJIA.

— BreinoausaTe apI/I(l)MeTI/I‘IeCKI/Ie ACUCTBUS C palluoOHaJIbHBIMU
qucisiaMm, co4deTasd YCTHBIC W IIHMCBbBMCHHBIC HpI/IéMI)I, BBIITOJIHATH
BbIYUCJICHUS C UPppPpALlMOHAJIbBHBIMHU YUCJIIAMMU.

— HaXOILI/ITI: 3HAYCHUS CTEOEHEH C OEJbIMH ITIOKa3aTCIIsIMHU U
KOpHeﬁ; BBIYUCIIATH 3HAYCHHUA YU CIIOBBIX BLIpa)KeHHﬁ.

— OprFJ'IHTL ,Z[eﬁCTBHTeJ'ILHBIC quciia, BbIINOJHATH MNPUKHUAKY
pe3yJjibTaTa BLI‘II/ICJICHI/Iﬁ, OLOCHKY YHCJIOBBIX BLIpa)KeHHﬁ.

YI)CIﬁHEHM}l U Hepaesencmea

—  Pemare JuHENHBIE W KBaJApaTHbIC YPABHEHUs, YpPaBHEHUs,
CBOJAIIMECS K HUM, IIpocTeiime 1poOHO-pallMoHaIbHbIE YPaBHEHUSI.

—  Pematp cucTteMbl [ABYX JIMHEHHBIX YPaBHEHHUH C JByMs
IEPEMEHHBIMU U CUCTEMBI JBYX YPAaBHEHHUU, B KOTOPBIX OJHO YPAaBHEHUE
HE SIBIISIETCS] JIUHEHHBIM.

— PemaTts TexcToBBIC 3aJa4du aJ'Il"e6paI/I‘ICCKI/IM crocoboM ¢
IIOMOIIIBIO COCTABJICHUA YPAaBHCHUA WU CHUCTEMbBI ABYX ypaBHeHI/Iﬁ C
ABYMs IICPEMCHHBIMMU.

—  IIpoBoauTs mnpocTeMlne UCCIEAOBAHUS YPAaBHEHUHW U CUCTEM
ypaBHEHHI, B TOM YHCJIE€ C IPUMEHEHHEM rpaduuecKnx MpecTaBIeHUN
(ycranaBianBaTh, HWMEET JW YypaBHEHHWE WJIM CHCTEMa YypaBHEHHUIA
pelIeHus, €CIU UMEET, TO CKOJIBKO, U TIp.).

— Pewatp nuHeliHblE HEpaBEHCTBA, KBaJApaTHbIE HEPaBEHCTBA;
n300pakaTh pelieHrue HEePaBEHCTB Ha YHCJIOBOW TIPSIMOM, 3aIlMCHIBATH
pelleHue C IOMOIIbIO CUMBOJIOB.

— Penrate cucTeMBI THHEHHBIX HEPaBCHCTB, CUCTCEMblI HCPABCHCTB,
BKJIIOYAOIIHUE KBAAPATHOC HEPABCHCTBO, 1/13o6pa>1<aTL PEIICHUEC CUCTEMBI
HCPaBCHCTB Ha YHUCJIOBOU HpﬂMOﬁ, 3allUChiBaTh PCHICHUE C MOMOIIBLIO
CHUMBOJIOB.

— Hcnonp30BaTh HEpABEHCTBA NPHU PEIISHUHM Pa3IMUHBIX 3ajad.
Dynkyuu

— PacnoznaBath (yHKOHMM W3y4YeHHBIX BUA0B. [loka3wsBaTh



CXEMAaTHUYECKH PACIIOJI0KEHHE Ha KOOPAMHATHON INIOCKOCTH TpadUKOB
. k = + +
Gynkuuit Buna: y = kx, y = kx + b, y =2 y=ax2 +bx+c
y=x3,y=+x,y= I¥ | B 3aBUCHUMOCTH OT 3HaY€HUH KO3PPHULHEHTOB;
OIMCHIBATh CBOMCTBA (hyHKITHA.
CTpouTh U M300pakaTh CXEMAaTHYECKH T'padUKU KBaJAPATHIYHBIX

—  (yHKOMHA, ONKUCHIBAaTh CBOWCTBA KBaJIpaTHYHBIX (PYHKUIHUU IO
ux rpaduKam.

— Pacno3naBare KBajgpaTuuHylo GyHKOUIO 10 ¢opmyle,
MPUBOJIUTE HPHUMEPHI KBaJApPaTHYHBIX (YHKUUH €3 pearlbHOU
’KU3HH, (PU3UKH, TEOMETPHH.

Apudpmemuueckan u zeomempuueckan npozpeccuu

— Pacno3naBath apu(PMEeTHUYECKYI0 H T'€OMETPUYECKYIO
OPOTPECCHH NPU pa3HbIX cnocobax 3alaHusl.

—  BbIIIONHATH BBIYUCICHHUSI C WUCHOJBb30BaHUEM (popMyJ1 N-To
qjeHa apu(PMETHYECKON M IeOMETPUYECKOW NpOrpeccuil, CyMMBI
NEPBBIX N YJIEHOB.

—  H3oOpakaTh wWICHBI IIOCJICAOBATEILHOCTH TOYKAaMH Ha
KOOPJIWHATHOM TIITOCKOCTH.

— Pemats 3amaun, cBA3aHHBIC C YUCIOBBIMU
IOCJIEJOBATEIBHOCTSMH, B TOM YHCIIC 3a/1a4H U3 PeaJIbHOM >KU3HHU (C
HCITOJIb30BAHUEM KAJIBKYJISITOPA, HU(PPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE TUIAHUPOBAHHME YYEBHOI'O KVPCA (IIO0 TOAAM OBYYEHUS)

7 xnacc (ae menee 102 u)

Ha3zBanmue pa3gena
(TeMbl) (YMCJIO0 YACOB)

OcHoBHOe cojepikaHue

OcHOBHbIE BH/bI IeSITEIbHOCTH oﬁyqamumxcﬂ

Yucaa n
BBIYHCJIEHHSA.
PanuonanbHbIe
quciaa

(25 4

IMonsitue panMoOHAIBLHOTO 4qHcIa.
Apudmetruueckne IEUCTBUSA c
panroHaJIbHBIMU YHCIIAMU.

CpaBHeHue, YHOpsITOYNBaHHE

panMOHANBHBIX YHUCEIL.

CremneHs ¢ HaTypaJIbHBIM ITOKa3aTEIEM.
Pemrenre OCHOBHBIX 3aza4y Ha ApooOH,
MIPOIEHTHI U3 PeaTbHOI MPaKTHKH.
ITpu3Hakm OEIUMOCTH, PA3I0KESHUS
Ha MHO>XUTEJIN HaTypPaJlbHbIX UHUCEI.

Peanbnsble 3aBucumoctu. Ilpsamas u
ob6paTHast TPOIIOPIHUOHATBEHOCTH

CucreMaTH3upoBaTh M 0060ramaTh 3HAHHS 00
OOBIKHOBEHHBIX M JCCITUYHBIX IPOOSX.

CpaBHHMBATH u YHOPSII0YHBAThH apoou,
npeoOpa3oBbIBast npu HEOOXOIUMOCTH
AECSATUYHBIC podu B OOBIKHOBCHHBIC,

OOBIKHOBEHHBIEC B JICCSITHYHBIC, B YaCTHOCTU B
OECKOHEUHYIO JSCSITHYHYIO IpPOOb.

IIpumMeHATH pa3HOOOpa3Hble CIOCOOBI U MPUEMBI
BbIYMCJIEeHUs] 3HAYEHUH JAPOOHBIX BbIPAKEHUId,
COJIep)KAIlINX OOBIKHOBEHHBIC U JICCSITUYHBIC
opoOu:  3aMEHATH IIPU  HEOOXOAUMOCTH
JECSTUIHYIO IpoOb OOBIKHOBEHHOW |
OOBIKHOBEHHYIO  JECSITUMHOM,  NPUBOIUTH
BBIpa)KeHHE K dopMme, Hambosee yIO0OHOH His
BBIYUCICHUH, mNpeoOpa3oBbIBaTh  ApPOOHBIE
BBIpD@)KEHHUs] Ha yMHOXEHWE U JeJIeHHe
NECSTUYHBIX NIpoOeil K ACHCTBUSAM C IIEJIBIMHA
YHCIIAMU.

IIpuBOANTHL YHCIIOBbIe M GYKBEeHHBbIE NMPHMeEPHI
CTCIICHU C HaTypaJIbHbIM ImokKasaTeJieM,
OOBSICHSISI 3HAUYEHHWS] OCHOBAHHUS CTENeHU |

ImokKasarejs CTCIICHU, HaAXoaIuThb 3HAYCHUS
crerneneit Buaa a" (a — Jr00oe paruoHaIbHOE
9HUCIIO, N — HATypaJbHOE YHCIIO).

IToHnMaThL CMBICT 3aITMCH OOIBIINX YHCET C
IMOMOIIBIO IECITUYHBIX NPOOeii U cTeneHe yncia
10, npUMEHATHHUX B peajbHbIX CUTYaLUsX.




IIpumeHaTsH MIPU3HAKHA JICIIMMOCTH,
pas3iioKeHUsI Ha MHOXHUTEIIM HaTypaJIbHBIX
qHCell.

Pemiate 3amaym  Ha  4acTH, IHPOLCHTHI,
MPOTIOPIINH, HAa HaXOXXICHUE ApoOm (IIporeHTa)
OT BEJIMYHHBI M BEJIWYHHBI 10 e€ Jpodm
(mpoueHTy), Japodbu  (OpoleHTa), KOTOPBIA
COCTaBJISICT  OJHA  BEJIMYMHA  OT  JIPYroii.
IIpuBoauTH, pa3dupaTh, OEHUBATH PA3JINYHBIC
pelIeHUs], 3aIIUCH PEIICHHUI TEKCTOBBIX 3ajay.

Pacno3zHaBatb M OOBSCHATH, ONUPaAsICh Ha
OIpeJieNICHUs, MPsSIMO MOPOIOPLHUOHAJIBLHBIE U
0o0paTHO  MPOIOPIHOHATIBHBIC  3aBUCHUMOCTHU

MEXXy BEJIMYMHAMH; NPUBOAUTH MPUMEPHI STHX
3aBUCUMOCTEl U3 peaJbHOr0 MHpa, U3 APYrux
YYEeOHBIX MPEIMETOB.

PemraTh NpakTHUKO-OPUEHTUPOBAHHBIC 3814491 Ha
IPOOH,IIPOIIEHTHI, MIPSMYIO U OOpaTHYIO
MPONOPLUHOHAIBLHOCTH, TPOIOPIIHHU

Auredpandeckue
BBIPaKEeHHS

(27 )

ByxBennsie BBIPAKEHUSI.
Ilepemennsle. JlomycTuMbIE 3HAYEHUS
nepeMeHHbIX. DOpPMYyJIbI.
IIpeoGpa3zoBanue OYKBEHHBIX
BBIP@XKEHHUH, PACKPBITHE CKOOOK H
pUBEIECHUE MOJOOHBIX ClIara€MbIX.

CBoiicTBa CTEIICHH C HaTypaJbHbIM
ITOKa3aTcJICM.

MuorouiieHbl. ClI0KEHHUE, BRIYUTAHHUE,
YMHOKEHUE MHOTOYJICHOB. DOpPMYJIBI
COKpalIEHHOr 0 YMHOXXeHUsl. Pa3iioxenue
MHOTOYJICHOB HAa MHOXXUTEITH

OBjagers anreOpanvyeckoil TEPMHUHOJIOTHEH U
CUMBOJIMKOH, HNPHMeHATB ¢€ B Mmpolecce
OCBOEHUsI y4eOHOro MaTepuasa.

Haxoaurth 3HAYEHUSA OyKBEHHBIX
BBIPQKCHUI NPU 3aJaHHBIX 3HAUYCHUSIX OYKB;
BBITNTOJIHATH BBIYHUCIICHUA I10 (I)opmynaM.

BbINOJIHATH npeodpa3zoBaHUS 1IEJIOTO
BBIPDA)KEHUsSI B  MHOTOWJIEH MPUBEJICHUEM
MOJIOOHBIX CllaraeMbIX, PACKPBITHEM CKOOOK.

BBINOJIHATE yMHOXEHHE  OJHOWICHA Ha
MHOI'OWJICH M MHOI'OYJIEHAa HAa MHOIOYJICH,
NpUMeHSITh (GOpPMyJBl KBajpaTa CyMMBI U
KBaJipaTa pa3HOCTH.




OcymecTBJIATH Pa3IOKEHHE MHOTOWICHOB Ha
MHOXXHTEIN IIyTEM BBIHECEHHSI 3a CKOOKH
Oo0IIero MHOXHTENsA, MPUMEHEHUs (OpMYJIIBI
pa3HOCTH KBaapatoB, (HOPMYJI COKPALIEHHOTO
YMHO>ESHHUSI.

IIpumensaTh mpeoOpa3zoBaHHE MHOTOYJICHOB
JUIsT  pemIeHusl  pasiMYHBIX ~ 3aJad U3
MaTeMaTHKH, CMEXHBIX  IIPEeIMETOB, U3
peanbHOM MPAaKTUKHU.

3HAKOMUTBLCHA C ncTopneﬁ pPa3sBUTUA MAaTCMaTUKH

YpaBHenus u

VpaBHeHHe, IpaBuiia mpeodopa3oBaHUs

Pemiars JsmMHENHOE ypaBHEHHE C  OJHOU

HepaBeHCTBa YpaBHEHUS, PaBHOCHIBHOCTBH IEepEMEHHO, NPUMeHsIsl NMPaBHJIa Ilepexoaa OT
(20 ) ypaBHEHUIM. HUCXOJIHOTO YpaBHEHHUsI K PaBHOCHILHOMY €My
Jluneiinoe ypaBHEHUE c OJHOU Oosee mpoctoro Buja. [IpoBepsATH, IBISCTCS JIA
nepeMeHHoﬁ, pemecHue JIMHEWHBIX KOHKPETHOEC YUCJIIO KOPHEM YpPaBHCHUA.
ypaBHeHuii. Pelllenue 3aaa4uc NOMOIIBIO IMoadupars npuMepbI Nap Yucell,
ypaBHEHUIA. SIBIISTIOIIUXCSI PEIIIEHUEM JIMHEITHOTO ypaBHEHUS
. ¢ AByMs nepemMeHHbIMU. CTPOUTH B
JInneiinoe ypasnenue ¢ AByms KOOP/JIMHATHOM IJIOCKOCTH IrpaduK JTUHEHHOTO
IepeMeHHBIMU U ero rpaduk.Crucrema YPABHEHHMS C IBYMs [EPEMEHHBIMHE;
ABYX JINHEHHBIX YPaBHCHHH C ABYMsI MOJIB3YSICh TpadUKOM, MPUBOJIUTH MPUMeEPbI
HepeMeHHLIMI/I.PeIHeHI/Ie CHUCTEM peluIeHUs] YpaBHEHMUS.
YPaBHEHHH CITOCOOOM IOJCTAHOBKHU U HaxoauTh pelieHue CUCTEMBI IBYX JIMHEHHBIX
CHOCcOOOM CIIOKEHHS YpaBHEHUH C IBYMsl IIEPEMEHHBIMU.
CocTaBJATh U peliaTh ypaBHEHHUE UIIU CUCTEMY
YPaBHEHHI! 110 YCIOBHIO 3aJ1a9H,
HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 33Ja4¥ IOJIYUYeHHBII pe3ysbTaT
Koopauuarbin Koopaumnara TOUkH Ha  HOPsIMOM. HN300paskaTh Ha KOOPAMHATHOH IPSIMOU
rpaguxu. YucnoBble npomMexyTku. Paccrosinue TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM

Oyuxuuu (24 41)

MEXAY ABYMsI TOYKAMH KOOPIUHATHOM
OPsIMOU.

KOooOpJAuHaraMm, Jy4dHd, OTPE3KHU, HWHTCPBAJIbL]
3alrchbiBaThb X Ha anre6panquKOM SI3BIKC




ITpsimoyronpHast cucteMa KOOpAWHAT OTMeuyaTh B KOOPAUHATHOM IJIOCKOCTH TOYKHU I10

Ha IUIOCKOCTH. IIpuMmepsl rpadukos, 3aJlaHHBIM KOOpAWHATAaM; CTPOHUTH TIpaduKu

3aJTaHHBIX dopmytamu. Yrenue HECJIOKHBIX 3aBUCHMOCTEH, 3a/JaHHBIX

rpauKoOB peasbHbIX 3aBUCUMOCTEH. bopmysramMu, B TOM dYHCIE C IIOMOIIBIO
nudpoBEIX TabopaTopuid.

Tlorstne ¢ynknun. [padpux GyHKIHN.
CpoiicTBa ¢pyHkuuil. JInneitHas GyHKIHS.
IMoctpoenue rpaduka JIMHEHHOM
yskmuu. I'paduk dyHKOIHU Y = |X |

IIpumensTs, H3y4aTh NpeuMylIecTBa,
HHTepNpeTHPOBATH rpadudecKkui croco6
MpPENCTaBICHUS W aHaldu3a  pa3sHooOpas3Hoit
JKH3HEHHOW HH(}OpMaInm.

OcBauBaTh MNOHATHE (QYHKIUH, OBJIAJCBATH
(GyHKIHOHATBHON TEPMUHOJIOTHCH.
Pacno3naBarh JuHeliHyO QyHKIM0 y = kx +
b, onucebIBaTL €€ CBOMCTBA B 3aBUCUMOCTH OT
3HaueHui kosdummenror K u b.

Crpouts rpaduku JUHEHHOW (GyHKIINH,
bysKIIN
y=1xl
Hcnoab3oBarh uudpoBblie  pecypchl UL
MOCTPOCHHUS
rpaduKoB QYHKIUI ¥ U3yYEHHUs] UX CBOWMCTB.
ITpuBonuth MpUMEpPBI JIMHEHHBIX
3aBUCHMOCTEH B pealbHBIX IIpolleccax Hu
SIBJICHUSIX
IToBTOpeEHHE 1 IloBTOpEHHE OCHOBHBIX IIOHATHH U Bbi0NpaTh, NPUMEHSATH OLEHHBATH CIOCOOBI
odo6menue(6 1) METOIIOB Kypca 7 Kiacca, 00oOIIeHHe CpaBHEHUS YHCEJI, BBIYUCICHUH, MPeoOpa3oBaHUM
3HaAHUU BBIPa)KCHUH, pellIeHUs YyPABHCHUM.

OcyumecTBJIsATh CAMOKOHTPOJIb  BBINIOJIHAEMBIX
JeHCcTBHI W CaMOINPOBEPKY  pe3yabTaTa
BBIYUCIICHUH, TIpeoOpa3oBaHUM, ITOCTPOCHUI
Pemiatp 3a1aum U3 peaJibHOM  >KU3HHU,
NPpUMEHAThL MAaTeMaTH4YeCKHe 3HaHHs I
pelIeHus 3a1a4 U3 IPYrUuX IPeJIMETOB.




Pematnb TEKCTOBbIC 3aaauu, CpaBHUBATD,
Bblﬁ]{lpaTb CIoCco0bI PCIICHUA 3aJa4u
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Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHOBHOE coaep:kaHue

OcHoBHbBIEe BH/bI 1eATEIbHOCTH 00y4AOUINXCS

JlelicTBUTEIBHBIC YHCIIA.
CpaBHeHHE NSHCTBUTEIIBHBIX
qucesl. ApupMeTHICCKUH
KBaJIpaTHBIMKOPEHbD.
VpaBHeHue Buaa X2 = a.
CaoiicTBa apupMETHISCKUX
KBaJIpaTHBIX KOpPHEH.
TIpeoOpa3zoBaHHE YHCIIOBBIX
BBIpAYKSHHUH, COZEPIKaIIINX
KBaJpaTHbIC KOPHU

Yuciaa " KBagpatHsblii KOpeHb U3 4ucIa.
BbIYHCJICHHS. ITousiTe 06 MppaMoOHAIBFHOM
KBaaparHnbie gucie. JlecaTuunbie

KOpPHHU TPUOIIVDKESHUST

(15 ) UPppPALMOHAIBHBIX YHCE]I.

DopMyIMpPOBATH oONpejeJdeHue KBagpaTHOTO KOPHS U3
4HCcia, apUPMETHISCKOTO KBAJAPATHOTO KOPHS.
IIpuMeHATH OIEpalUIO U3BJICUYCHUS KBaJPAaTHOT'O KOPHS
W3 YHUClIa, UCHOb3Ysl IPU HEOOXOAUMOCTH KAJIbKYJIATOP.
OuneHuBaTh KBaJpaTHBIC KOPHU LEJIBIMHU YHCIAMU U
JIECATUIHBIMHU IPOOSMH.

CpaBHMBATL M YHNOPSIOYMBATH  PALMOHAIBHBIC U
UppallMOHAJbHbIC YHCJA, 3alldCaHHBbIE C IIOMOIIbLIO
KBaJpaTHBIX KOPHEM.

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

HccaenoBaTth cBOMCTBA KBaJApaTHBIX KOpPHEH, NPOBOASA
9HCIIOBEIE SKCTIEPUMEHTHI c HCIIOJIb30BAHUEM
KaJIBKYJISITOpa (KOMIIBIOTEPA).

Jloka3pIBaTh CcBOiicTBa apU(pMETHUESCKHX KBaJAPATHBIX
KOpHEH; NOpUMEHSITh WX I8 1peoOpa3oBaHUS
BBIPAXKXCHUIL.

BbINoHATH Npeodpa3oBaHus BBIPAKEHUM, coAeprKaliux

KBaJIpaTHbIC KOpPHH. BbIpakaTb IEpEeMEHHBIC W3
reOMETPUYECKUX U pu3ndeckux GHopmy.
BplunciasiTh  3HAYEHWs  BBIPOKCHHUI,  COJEpIKAIIUX

KBaJpaTHbIE KOPHH, HCIOJb3Yysl IPH HEOOXOIUMOCTH
KaJbKYyJIATOP.

Hcnmonb30BaTh B XOJl€ peUIEHUs 3a1ad dJIEMEHTapHbIe
OpEACTAaBICHUs, CBsA3aHHBIE C  HOPUOIIDKEHHBIMU
3HAYEHUSIMU BEIIMYMH.

3HAKOMHUTBLCSI ¢ MCTOPHEN pa3sBUTHS MaTeMaTHKH




IIpooonsicenue

Yucaa n CreneHp ¢ LENIBIM DopMyIMPOBATH ONpe/iesieHIe CTETIEHHU C IEIbIM
BbIYHCJICHHSI. MOKa3aTeJIEM. IoKa3aTeJIeM.
Crenenp ¢ neabIM CrangapTHas 3alKCh YHCIIA. IpeacTaBasiTh 3anUCh OONBIINX U MaJbIX YHUCEI B
IoKa3saTtejem Pasmepbl 06bekToB craHgapTHOM Bujae. CpaBHUBaTh 4ucCjla U BEJIMYUHBIL,
(7 ) OKpY>Kalowero mupa (ot 3anycaHHbIe C HCIIOJIb3oBaHHeM crereHn 10.
SJIEMEHTapPHBIX
YAaCTHIT O KOCMHYECKHX Hcnonp3oBaTh 3alMCh YHUCEN B CTAaHAAPTHOM BUIE IS
06'[,@[(”[03)’ IJIMTEIIBHOCTH BBIPAXXCHUSA pasMEpoOB OG’LCKTOB, JIIUTEIBHOCTH NPOUECCCOB B
MIPOIIECCOB B OKpPY’KaIOIIEM MUpE.
OKPY’Karomem Mupe. ®opMyJIHPOBATh, 3alIHCHIBATL B CUMBOJIMYECKOil dopme u
CBoficTBa CTCNCHH € LETbIM WUIIOCTPUPOBATHL PUMEPAMH CBONCTBA CTENCHU
MoKa3aTeneM
C LEJIBIM NOKa3aTeleM.
IIpuMeHATH cBOMCTBa CTEIEHU I IIpeoOpa3oBaHUs
BBIPAXKCHUH, COAEPIKAIINX CTEIICHH C LIEJIBIM IT0Ka3aTeIIeM.
BbINOJHATH JeficTBHS C YNCIIaMH, 3aITUCAHHBIMH B
cTaHIapTHOM BHAEC (YMHOXXEHHE, IeJICHHE, BO3BEICHHE
B CTCIICHbB)
AJjredpanyeckue KpanpaTHeiii TpExtiieH. Pacno3HaBaTh KBaJIpaTHBIM TPEXUWIEH, YyCTaHABJINUBATH
BBIPAKEHHUS. Pa3znoxenne kanpaTHoro BO3MOXXHOCTB €r'O Pa3jIO’KEHHUsI HA MHOXKHUTEIIH.
Ksajgparubrit TpexHIcHaHa MHOXHTCIN PackiaanbiBaTh HA MHOKUTEJM KBaJIPATHBIN TPEXUIIEHC
TPEXUIIeH HEOTPUIIATENbHBIM TUCKPUMHUHAHTOM

(6w




Auredpandeckue Anrebpanueckas IpoOb. 3anuceiBaTh anrebpanmyeckue BeIpakeHUs. HaxoauTsb
BbIPAaKEHHS. JlommycTumsle 3HAYCHUS o0JlacTh  OMNpENEJICHHUST  PAlMOHAJIBHOTO  BBIPAXKCHUS.
Anredpanueckas MepPEeMEHHBIX, BXOJISIIITUX B BbINOJHATH,  YHUCIOBBIC TOJICTAHOBKH UM  BBIYHCISATH|
Apodb anreOpandeckue BBIPA)KCHUSI. 3HaYyeHWe apoOM, B TOM  4YHUCIE C  IOMOIIBIO
(15 w) OcHoBHOE CBOWCTBO | kanbKynsTopa. @oOpMyJHpOBaTHL OCHOBHOE CBOMCTBO
anrebpaniecKkoi Apo6u. anreOpanyeckoii  OpoObM W NPUMEHATH  €ro s
Coxpamienne 1poGei. npeobpasoBaHus ApoOeil. BbIMOJHATL JeiicTBUA  C
Cnoxenue, BBEIIUTAHUC, anrebpandeckumMu Apo0siMu. [IpuMeHsATs MpeoGpa3zoBaHus
YMHOXCHHEC " neneHI{e BBIPKCHUN TSI pelIeHUs3a1a4d. BbIpakaTh nepeMeHHbI€|
alredpaneckux z[po6e1:1. nu3 dhopmyi (pusmueckux, TCOMETPUUCCKUX,
IIpeobpasoBanue  BhIpaCHUI, OMHUCHIBAIONINX OBITOBBIC CUTYAIINH)
coAep)Kalux  alreOpandecKkue
npobu
YpaBHenust KBanpartnoe ypaBHEHHE. Pacno3HaBaTh KBaJpaTHBIC YPAaBHCHHUSI.
W HEPABEHCTBA. Hemonuxoe KBaJpaTHOE 3anuchiBaTh (POPMYJIYy KOpPHCH KBaJIpaTHOTO YpPaBHCHUS;
KBanpatnbie ypaBHeHue. dDopmysia KOpPHEH pemiaTh KBaJpaTHble YpPaBHEHUA — TIOJHBIE H
YpPaBHeHUs KBaJIpaTHOTI'O YpaBHCHHUSI. HETIOJTHBIE.
(15 ) Teopema Buera. IIpooaute mpocreiiliue MCCAEAOBAHMSA  KBaIpaTHBIX
Pemenue YpaBHEHHUI, ypaBHEHUH.
CBOJAIINXCS K  KBaJPaTHBIM. Pemiate ypaBHEeHHsI, CBOJSIIHECS K KBaJpaTHBIM, C
IIpocreiimue IpoOHO- IIOMOIIBIO TIPe0oOpa3oBaHMil U 3aMEHON NEepEeMEeHHOM.
palnuoHalbHbIE YPABHEHMUS. HabaoaaTts 1 aHAJIU3MPOBATH CBSI3b MEXKIY KOPHSIMH H
PemieHue TEKCTOBBIX 3ajad C kod(dunMeHTaM KBaJIpaTHOTO ypaBHEHHSI.
MMOMOIIBIO KBaApaTHBIX dopmyaupoBaTh Teopemy Buera, a Takxke o6paTHy}0
YPaBHEHUM TCOPEMY, IPUMECHSITh 3TH TCOPEMbI JIJIsI PEIICHUS 3a/a4.
Pemiate TeKCTOBBIE 3aJa4YM aIreOpandeckuM CIIOCOOOM:
MePEXOUTh OT CJIOBECHON (OPMYIHUPOBKH YCIOBUS
3a/la4u K ajredpandeckoil MoAenu MyTEM COCTaBJICHHS
YpaBHEHUSI, peuath COCTaBJICHHOEC ypaBHEHHE;
MHTEPIPETUPOBATh PE3yJIbTaT.
3HAKOMUTHCSI ¢ HCTOPHEH Pa3BUTHSI AITreOphI
YpaBHenus JIuneliHOoe ypaBHEHHE C ABYMs Pacno3snaBarh  JIMHEHHBIE  ypaBHEHUs C  JIBYMs
U HepaBeHCTBA. NEPEMEHHBIMH, €ro Trpaduk, IepEeMEHHBIMH.




CucTeMbl YpaBHeHHUI

IIPUMEPHI PEIICHUS] yPAaBHEHUI B

CTpouTth rpaduKH JMHEHHBIX YPaBHEHUI, B TOM YHCIIE

(13 u) LebIX YHCIIaX. HCIO0Jb3Ys HH(POBLIE pecypChl.
Pemenue cucTeM ABYX PaznmuaTth napayieabHbIE U MEPECEKaOIIUECs MPsIMbIe
JIMHEUHBIX ypaBHCHUU C IBYyMs 110 UX YpaBHCHUSAM.
IIEPEMEHHBIMH. ITpumepsr Pemiatrh cucteMbl AByX JUHEHHBIX ypaBHEHUI C IByMs
pelLICHUsT CHUCTEM HEJIMHEHHBIX IEPEMEHHBIMH MOJACTAHOBKOH U CIO0KCHHUEM.
ypaBHEHUI c JIBYMST Pemrare npocTedInMe CUCTEMBI, B KOTOPBIX OJHO W3
IIepEMEHHBIMH. YpPaBHEHUN HE SBJISIETCSI JIMHCUHBIM.
T'paduueckass UHTEpOpETALNS [IpuBoauTs rpaguuecKyl0 HHTEPHPETALMI0 PELICHUS
ypaBHEHUS c JBYMsI YPaBHEHHUSI C IBYMsI IEPEMEHHBIMU U CUCTEM YpaBHEHUU
IIEPEMCHHBIMU u CHCTEM C AByMsl TICPEMCHHBIMHU.
ypaBHEHUH c JBYMSI PemaTh TeKcTOBBIE 3aa4M alreOpandecKuM CIIOCOO0M
IEePEMEHHBIMH.
Pemrenne TeKCTOBBIX 3amad
HOMOIIbIO CUCTEM YypPaBHEHUM
YpaBHeHnust YHucioBble HEPABEHCTBA U UX dopmMyIMpoBaTH CBOIiCTBAa  YHCIOBBIX HEPaBEHCTB,
H HepaBeHCTBA. CBOMCTBA. WUIIOCTPUPOBAaTh ~ MX HAa  KOOPAMHATHOM  NIPsMOI,

Hepagenctsa (12

)

HepasencTBo c OJIHOU
epPEeMEeHHOM. JIunelinbie
HEepaBEHCTBa c OJHOU

IIEpEMEHHOM W HX pelIeHHe.
CucrteMbl JINHEHHBIX HEPABEHCTB
C OJHOM TIepeMeHHOM U ux
peuieHue.

HN3o0pakeHue pereHus
JIMHEMHOr 0 HEPaBEHCTBA U UX
CHCTEM Ha YHCJIOBOU mpsIMOH

JA0Ka3bIBATh anreOpandecKu.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEIISHUS 3a4ad.
Pemate 1uHeliHbIe HEpAaBEHCTBA C OJHOM NEepPEMEHHOI,
n3o0pakaTb pelIeHHe HEpaBeHCTBAa Ha  YHCJIOBOM
OpPSIMOM.

Pemiatp cucTteMbl JTUHEHHBIX HEPaBEHCTB, H300pakaTh
pelIeHne CUCTeMBl HEPAaBEHCTB Ha UHCIIOBOM MHpsIMOH

DyHKIUM.
OcHOBHBIE
NOHATHS

(6w

IMousitme ¢yuknuu. O61acTh
OnpeesIeHHUs © MHOYKECTBO
3HadyeHnil pyHkuu. Crocoosl
3agaHusi QYHKOHAN.

I'padux ¢yukuun. CpoiicTBa
GYyHKIUH, UX OTOOpa’keHUe Ha

rpacduke

Hcnosib30BaTh QYHKIIHOHAIBHYIO TEPMHHOJIOTHIO H
CHMBOJIMKY.

Beruancasth 3HaYeHUst QyHKIUH, 3a1aHHBIX popMyIaMu
(mpu  HEOOXOIMMOCTH  HCIIOJB30BaTh  KaJIbKYJSITOD);
COCTABJIATH TA0IMIbI 3HAYEHUI (QYHKIMH.

CrTpouTtsh 1o Toukam rpapuku QyHKIuH.

OnuceiBaTh  cBoOlicTBa  (QYHKIIMM Ha  OCHOBE  €¢




rpadugecKoro mpeacTaBICHHUS.

Hcnonp3oBaTh QyHKINOHAIBHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY.

HccaenoBath npumepsl rpa@uKoB, OTPaKAONINX peabHEIC
nporecchl u siBaeHus. [IpuBOoAUTE NMpHMepHI MPOILECCOB
W SIBJIICHUHM C 3alaHHBIMHA CBOWCTBaMHU.
Hcnonb30BaTh KOMNBIOTEPHBbIE IPOrpaMMBbl IS TI0-

cTpoeHus rpadrukoB QyHKIUH U N3YUYSHHSI NX CBONCTB

DYHKIUH. YUreHne u nocTpoeHue rpadukon HaxoauTts ¢ noMombio rpadpuka GyHKIFHN 3HAYCHNAE OJ1-
YuciaoBble ¢yukmuii. ITpumeps! rpadukoB HOI M3 pacCMaTPHUBAEMBIX BEJIHYUH IO 3HAYECHUIO JIPY-
dynKunn (GYHKIUH, OTparkaromiux TOM. .

© ) peanbHBIE MPOIECCHI. B HecnoxHBIX cilydasix BbIpazkaTh (popMyJioii

DyYHKIUH, OIMHUCHIBAIOIINC
OpsIMYIO B OOpaTHYIO
MPOIOPIIMOHATBHBIC
3aBUCHUMOCTH, UX I'pa]UKH.
T'umiepOomna.

3aBUCUMOCTDb MCXKY BCJINYNHAMU.
OnuceiBaTh XapaKkTep HU3MCHCHUA OHHOﬁ BCJIIMYHWHBI B

3aBHUCUMOCTH OT HU3MEHEHUsS APYTOii.




IIpooonsicenue

Ha3Banmue
pas3jaena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojieprkaHue

OcHOBHbBIE BH/IbI 1€ATE€IbLHOCTH oﬁyqamumxcn

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

y = N y = |x|; rpaduueckoe
pelienue ypaBHEHHM M CHCTEM
YpaBHEHUM

PacnosnaBarn BU/IbI U3y4aeMbIX GyHKIUH.
IToka3biBaTH cXeMaTH4eCKU MOJIOKECHUE Ha
KOOPAWHATHOU IUIOCKOCTH TrpadukoB (QYHKIUNW BUma: Y
= x2,_\/7 = x5,

y= X, y=i|x|.

Hcnonp3oBarn (pynkunonaabHo-rpadguyeckue]
NpeACTABJICHUS I PELICHUSI U UCCIICIOBAaHUs YPaBHEHUH
HCHUCTEM ypaBHEHUIL.

IIpumensaTs uHUudpoBBIe pecypcebl UL NOCTPOCHUS
rpaduKoB (yHKIHI

IloBTOpPEHME M
00o6uenue (6
)

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

Bbi0upaTh, NpUMeHSATh, OIEHHUBATH CIOCOOLI CPaBHEHHS
9Hcell, BBIUACICHHH, NPeoOpa3oBaHUN  BBIPAKCHHH,
pelieHusl ypaBHEHUI.

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

Pemate 3amaum M3 peasbHON KH3HH, TPHMEHSTH
MaTeMaTUUeCKHe 3HAHUS Ul PEIIeHUs 3al]ad U3 JIPyTHX
IIPEIMETOB.

PemiaTh TeKCTOBbIE 3aJayM, CpaBHUBaTb, BBLIOMpaTh
CIOCO0BbI PEIICHUs 3a1a4u
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Ha3panue
pasaeiia (TemMbl)
Kypca (4ucJiio

OcHoOBHOE coaepxkanue

OcHOBHbBIE BH/IbI 1€ATE€ILHOCTH oﬁyqamumxcn

4acoB)
Yucaa u PammonanesHbIe uncia, Pa3BuBaTh npejcTaBJIEHUS O YHUCIAX: OT MHOXECTBA
BBIYHCJIEHHS. UppaloHalbHbIC YHCA, HaTypalbHBIX YHUCEII 10 MHOYKECTBA JCHCTBUTEIBHBIX
JleiicTBUTE/IbHbBIE KOHCYHBIC U qHCe.
gueaa OGCCKOHCUYHbIC IECSITUYHBIC APOOH. O3HAKOMHTBHCSI C BO3MOXXHOCTBIO MPEIACTABICHUS
Oy MHOXKeCTBO AEHCTBUTEIBHBIX JICHCTBUTEIBHOTO YHCIIa KAK OECKOHEUHOIT
qHuCCII; ACHUCTBUTCIIBHBIC JCCSTUIHOU TPOOH, MPUMEHATH JICCITUIHBIC
qncia Kak 6ECKOHCYHBIC ICCATHYHBIC OpUOIKEHUS PallHOHAJIBHBIX U UPPAlHOHAIIBHBIX
npobu. B3amMHO OgHO3HAYHOE qHCelL.
COOTBETCTBUC MCKIY MHOXCCTBO HN306paskaTh NeHCTBUTEIBHbBIC YHCIIA TOYKAMU
JICHCTBUTEIbHBIX YHCEIT U _ | xoopauHaTHOI nIpAMOI.
MHOXKECTBOM TOYCK KOOPAWHATHOMN | ZampchiBaTh, CPABHUBATH U YIOPSAA0YHBATH
OpsIMOM. . JIEHCTBUTENTBLHBIE YHACIA.
CpaBHeHUe JISHCTBUTEILHBIX YUCEIT, | BpioaHsTh, codeTas yCTHBIC U IHCHMEHHBIE
apudmeTHyecKue neHCTBHil ¢ NpuéMBI, apu(pMeTHYeCKHe AeCTBHS C
ACHUCTBUTCJIPHBIMH HCIaAMH. paLMOHAIBLHBIMU YMCIAMM; HAXOAUThH 3HAYCHUS
Hpunbnmkénnoe 3Hauenue cTerneHel ¢ UeNbIMU [TOKA3aTels MU U KOPHE;
BEIMINHEL, TOMHOCTE BBIYMCJISATh 3HAYCHHUS YUCIIOBBIX BBIPAYKCHH.
TPUOIMIKEHNS. Mony4uTh NpeacTaBjieHne O 3HAYNMOCTH
Oxpyrienue uncell. I[Ipukuaka u JIeWCTBUTENILHBIX YHCEN B IPAKTUYSCKOM
OIlI€HKa Pe3yIbTaTOB BBIYMCIIEHUN ACATEIIBHOCTH ICJIOBEKA.
AHAJIM3UPOBATH M J1€JaTh BBIBOJABI O TOYHOCTH
npUOIHKEHUS TIEHCTBUTEIILHOTO YU CIIa IIPU
pelieHuy 3aaad.
OKpYIJIfATH JCHCTBUTEIBHBIC YHCIIA, BBHINOJHATH
NMPUKHAKY pe3ysIbTaTa BBIYUCICHUH, OEHKY
3HAYEHUM YHCIIOBBIX BBIPA’KEHUM.
3HAKOMHUTBCS ¢ MCTOPHEil pPa3BUTH MaTCMaTHKU
YpaBHenus Jluneiinoe ypaBHeHue. PenieHue OcBauBaTh, 3allOMHHATH H NPUMEHATH rpaduYecKHe

U HEPABEHCTBA.

ypaBHeHHfI, CBOJAIINXCA K

METOAbI ITPpU PCUICHUN ypaBHeHI/IfI, HCPABCHCTB U UX




YpaBHeHust JIMHEHHBIM. CHUCTEM.
¢ O/HO KBagpaTtHoe ypaBHeHue. PenieHue Pacno3naBaTh 11e16I€ ¥ IPOOHBIC YPABHEHHUSI.
nepeMeHHO YPaBHEHUM, CBOISAIIMXCS K Pemiars JinHeliHbIe H KBA/IpATHbIE YPABHEHHS,
(14 v) KBaJpaTHbIM. bHUKBanpaTHbIe YPaBHEHUSsI, CBOJSIIIUECS] K HUM, IPOCTEHIIINE
YpaBHEHHUS. ApoOHO-pallOHaIbHBIE YPAaBHEHUS.
IIpumeps! peuieHust ypaBHEHUM IIpepsnaraTb BO3MOXKHBIE CTIOCOOBI PEILICHUS
TpEeThel U 4eTBEPTOU cTeTieHen TEKCTOBBIX
Pa3I0KEeHUEM Ha MHOXKUTEJIIN. 3a7a4, 00CyK1aTh MX U PelIaTh TEKCTOBBIC 3aJauu
Pemenue npobHo- pa3HBIMH CITOCOOAMHU.
paluoOHaJIbHBIX ypaBHEHUI. 3HAKOMUTBLCS ¢ MCTOPHEN pa3BUTHUS MaTeMaTHUKU
Pemenune TekcToBBIX 3a0a4
anreOpandecKuM METOJIOM
YpaBHeHust JluneitHOe ypaBHEHUE C IBYMsI OcBauBaTb ¥ NPUMEHATb TNPUEMBI  PELICHUS

U HepaBeHCTBA.
CucreMbl ypaBHeHHI

(14 )

TIEPEMEHHBIMU U €ro rpaduk.
Cucrema AByX JIHHEHHBIX
YpaBHEHUHU C IBYMsI I€PEMEHHBIMU
u e€ pemenue. Penienue cucrem
JABYX ypaBHEHUI, OTHO U3
KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOPOH CTENEeHU.

I'paduaeckast wuHTEpHpeTanus
CHUCTEMBI YPaBHEHUNH C JBYyMsI

TIICPEMECHHBIMU

CHCTeMbl ABYX JIMHEHHBIX ypaBHEHUM C JIByMsl
MNEePEeMEeHHBIMU U CHUCTEMBbl JByX YypaBHEHHH, B
KOTOPBIX OIHO YpaBHEHUE HE SIBIISICTCS JINHEHHBIM.
Hcnoab3oBaTh (pyHKIIHOHATBHO-TpadUIESCKHU
MPE/CTABJICHUS] IS PelleHuss W HCCJIeI0BaHUS
YPaBHECHUI U CUCTEM.

AHaIW3MpoOBaTh  TeKCTHI  3a4ad, pemaTrb  uX
anredpandecKuM crocobom: nepexoanTh oT
CIIOBECHOM (OPMYyIMPOBKH yCIOBHS 3aJadul K
anreOpanvyeckoil Moaenu TOYTEM  COCTaBICHUS
CHCTEeMBbl YPaBHEHHI; 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.

JIuHeliHble HEPABEHCTBA C OAHOU
NEePEMEHHON U UX pELISHUE.
CucTeMbl TUHEHHBIX HEPABEHCTB
C OJIHOW MNepeMeHHONW M Hux
peurenHue.

KBanpartHbsie HepaBeHCTBA U UX
pelieHue.

YuraTth, 3allUCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
HEPaBEHCTBA; UCII0JIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
BpInoHATHL TpeoOpa3oBaHus HEPABEHCTB, HCNO0/1b30BATH
JuIst IpeoOpa30BaHUs CBOMCTBA UHCIIOBBIX HEPABEHCTB.
Pacno3naBaTh JUHENHBIE U KBaJIpaTHbIE HEPABEHCTBA.
PemarTe jiMHEliHbIC HEpaBEHCTBA, CUCTEMbl JIMHEHHBIX
HEPaBEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIIUX
KBaJJpaTHOE HEPaBCHCTBO, U pellaTh UX; 00CYy:KAATH
IIOJIy4YECHHBIEC PELICHUS.

rpa(banCKag HUHTEPIIPpETALUSL I/I306pamaTb peuicHue HCpaBCHCTBA U CUCTEMBI
HEPaBEHCTB u CUCTEM HEPaBCHCTB Ha YHUCJIOBOU IpsAsMou, 3anmucsiBaTh
HEpPaBEHCTB C IBYMsI pe€IICHUE C IOMOINBIO CUMBOJIOB.
epEeMEHHBIMU Pematn KBaJApaTHbIC HEpaBCHCTBA, UCIIOJIB3Yst
rpaduaecKue IMPeaCTaBICHUS.
OcBauBaThb W NPUMEHATH HEPABSCHCTBA IMPH PEUICHUH
pa3yiM4yHBIX  3aja4, B  TOM  YHCJIE€  MPAKTHKO-
OPHEHTUPOBAHHBIX
Oynxuuu (16 KBanparnunass ¢dysknus, e€ Pacno3naBarthb BU/JIbI HU3y4aeMbIX byHKIIMIT;
q) rpaguk u cBoiicTBa. [lapabona, HJIIOCTPUPOBATH cxeMaTH4YeCKH, O0BACHATH

KOOPJMHATHI BEPIIHHBI
mapadoJIbl, OCh CHMMETPHH
napaboisl. CTeTleHHbIS
byHKIHH ¢ HATYpaATbHBIMU
nokasarejasiMi 2 U 3,UX
rpaduku u cBoicTBa.
T'pabuxku ¢ysakumii: y = KX,
y=kx + b, y=x,y=ax?
X

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

pacroNo)kKeHne Ha KOOPJMHATHOW TUTOCKOCTH TpadHuKOB
3 k
dynkmii Buga:y = kx, y = kx + b, y =Yy = ax?, y
= ax’, N
Y =VX, Y = [x| B 3aBUCHMOCTH OT 3HAYCHHIA
K02 PHUITMEHTOB; ONMUCHIBATH UX CBOMCTBA.
PacnosHaBaTh KBaJApaTUUHYIO (YHKIIHIO MO (GopMyie.
IMpuUBOAUTEL NPUMeEPHI KBAIPATUYHBIX 3aBUCUMOCTEH 13
peaTbHOM KU3HU, (PU3HKH, TEOMETPUH.
BpisiBASAITE U 0000maTe OCOOEHHOCTH
KBaJipaTH4HOM GyHKIMu y = ax?> + bx + c.

rpaduka




Crpouth W  H300paxkaTh  cXeMaTH4YeCKH  rpaduku
KBaJpaTUYHBIX QYHKIHI, 3a/IaHHBIX GopMyIaMu BHAA Y =
ax?y = ax?> + q,y = ax + p)2,y = ax> + bx + c.
AHaJIM3HPOBATH U NPUMEHATH CBOICTBA H3yUYCHHBIX
(yHKIMHA T UX TTOCTPOCHUSI, B TOM YHCIIE C IIOMOIIBIO
IHQPPOBEIX PECypcoB




IIpooonstcenue

YucaoBble
MOCJIeI0BATEIHLHOCT
u (15 u)

IlousTue YUCJIOBOM

II0CIACaI0BATCIIbHOCTH.

3amaHue  TOCIEI0BaTEIbHOCTH
pexyppeHTHOH  ¢dopmysIod U
popmyIoit N-ro uieHa.
Apudmernaeckas "
reoMerpuydecKas MPOTPECCHUH.
Dopmybl n-ro 4jeHa
apupmMeTHIeCKOH "
reoMeTpHUUYECKOM porpeccui,
CYMMBI IIE€PBBIX N UJICHOB.
M3o0paxenue YJICHOB
apudmeTHnIecKon u
reoMeTpUYEeCKOn Mporpeccuit
TOYKaMM  Ha  KOOPJMHATHOM
IUIOCKOCTH.

JInHelHbIN u

9KCHOHEHIIUAIBHBIN POCT.
CII0’KHBIE TIPOIIEHTHI

OcBauBath M NMPUMEHATHb HWHJICKCHBIC 0603Ha‘IeHI/I$I,
CTPOUTH peveBbl€¢ BbICKA3bIBAHUSI C HCIIOJIB30BAHUEM

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

[OCJIEIOBATEIbHOCTH WM PEKYPPEHTHYIO (QopMyiny u

BBIYHCJIASTh WICHBl I10CJIEN0BATEILHOCTEH, 3aJaHHBIX
5TUMH (POpPMYIIaMHU.

YcranaBiauBaTthb 3aKOHOMEPHOCTH B MTOCTPOCHUH
MOCJIEIOBATEILHOCTH, ecim BBIIIMCAHBI IepBbIC

HECKOJIBKO €€ YJICHOB.

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

PemaThb 3a1a4y ¢ Hcroyib3oBaHueM GopMysl N-To YieHa
apupMeTHIeCKOH W TEOMETPHUYECKONW TPOTPECcCHH,
CYMMBI TIEPBBIX N YJISHOB.

HN300pakaTh 4JIeHBI IOCJIEIOBATEIBHOCTH TOYKAMH Ha
KOOP/IMHATHOM MIIOCKOCTH.

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

apudMeTHIecKo MOpOrpeccHH, B TI'€OMETPHYSCKOMN
IIPOTPECCHH; n300pakaTh COOTBETCTBYIOIIHE
3aBUCHMOCTH IrpauyecKu.

Pemiathb 3a/Ja4M, CBsI3aHHBIC c YHUCIIOBBIMH
[IOCJIEIOBATEJIBHOCTSAMH, B TOM 4YHCJE 3aJadd U3
peanbHON  KHM3HM C  HCIHOJB30BaHHEM  IU(POBBIX
TEXHOJIOTUM (PIIEKTPOHHBIX  TaONHI, TrpaduIecKkoro

KaJIbKyJIsITOpa U T.II.).

PemaTh 3a7a4¥ Ha CIIOKHBIE TMPOIEHTHI, B TOM YHCIIE
3aa4yd U3 peaJlbHOW MHpPaKTHKU (C HCIOJIB30BAHHEM
KaJIBKYJISITOPA).




3HAKOMUTBLCSI ¢ MCTOPHUEl Pa3BUTH MaTeMaTHKU

IloBTOpEHME,
000011IeHHE,
CHCTEeMATU3ALMSA
3HaHMii!

(18 u)

Yucna ¥ BBIYHCIEHHUST (3aIUCH,

CpaBHEHHE, eHCTBUS c
JIeHCTBUTEIIbHBIMHA qHUCIIaMU,
qyciioBasi IpsiMasi; IIPOLICHTHI,
OTHOUICHUSI, IIPOTIOPIINH;
OKpYTJICHHE, OpUOIIOKEeHHE,
OIICHKA; PEIICHUE TEeKCTOBBIX
3az1a4 apudMeTHISCKUM
cnocobom)

OnepupoBaTh NOHSITHSIMH. MHOXECTBO, ITOJIMHOXECTBO,
orepanuu Ha MHO>KECTBAMU; HMCNO0JIb30BATh
rpadudecKoe IMpeaCcTaBICHUE MHOYXECTB JUISI ONHCaHHUS
peanIbHBIX MIPOIECCOB U SIBIICHUIA, IPHU PEIICHUH 3a1a4 U3
ApYTUX y4eOHBIX MPEIMETOB.

AKTYya/Ju3UPOBATH TEPMHHOJIOTHIO H OCHOBHBIE JleiicTBUS,
CBsI3aHHbIC € YHMCJIAMHU. HATypaJdbHOE YHUCJIO, IPOCTOC U
COCTaBHOE 4YHCHa, JEIMMOCTh HATypaJdbHBIX YHCEl,
MpPU3HAKH JEIUMOCTH, IeJI0o€ 4YHCIIO0, MOAYyJb YHCIa,
OOBIKHOBEHHAsI M JeCsITUYHash JIpoOH, CTAaHIAPTHHIA BHJ
4yucia, apupMeTHnyecKkuii KBaJpaTHBINH KOPEHb.

BeinoyiHATL JeilicTBHs, CPAaBHHUBAThL M YNOPSA0YHMBATH
4ucia, MPeACTaBlIsITh YHUCIAa Ha KOOPAWMHATHOM MPSIMOM,
OKPYIUISITh 9HCHA; BBINOJHATHL NPHKUAKY H OLEHKY
pe3yibTaTa BbIYUCICHUH.

Pemiate TekcTOBBIE 3aqa4M apUMETUYECKUM CIIOCOOOM.
PemaTs mpakTHYecKHe 3a/1a4H, COJEPIKAIINE MPOICHTEHI,
011, YaCTH, BBIPa)KAIOIIUE 3aBUCUMOCTH: CKOPOCTh —

BpeMsi — paccTOsHUEe, lleHa — KOJHW4YeCTBO —
CTOMMOCTB, O00BEM  pabOTHI — BpeMs —
MIPOU3BOIUTEIILHOCT TPYy/Ia.

Pa3ouparn peanbHbIe JKU3HCHHBIC CHTYyalHH,
dopmyaupoBaTh X Ha S3bIKE MaTeMaTHKH, HAXOAHMThH
peuieHre, TNPHUMEHssE ~ MaTeMaTHYeCKHi  ammapar,

HHTEPNPEeTHPOBATH PE3yJIbTAT




Auredpanyeckue BbIPpA:KECHUs OnepupoBaThb MOHATUAMM: CTEIICHb c LCJIBIM

(npeobpasoBanue rokaszaresieM, apu(dMETHYECKHIl KBaJpaTHBIH KOPEHB,

anredbpanvecKkux BBIPAKECHUH, MHOTOYJICH, ajaredpanyeckas 1po0b, TOXIECTBO.

AOMyCTHMBICIHATCHHA) BpINO/IHATH OCHOBHbIE 1€ CTBUSA: BBIIIOIHATE PACUYETHIIIO
dpopmymnam, npeodpa3oBbIBATH Lesble, apoOHO-
palMoHAJIIFHBIE BBIPAXKCHUSI W BBIPAXKCHUSI C KOPHSIMH,
peann30BBIBaTh pasnoxeHue MHOTO4JIEHA Ha

MHO>KHUTEIIH, B TOM YHCJI€ C HCIOJb30BAaHUEM (HOpPMYIT
pa3HOCTH KBaJpaTOB U KBaJapaTa CyMMbl M Pa3HOCTHU;
HAXOAWUTH JIOIMyCTHUMBIC 3HAYECHMSI TIEPEMEHHBIX IS
ApOOHO-pAaIlMOHATIBHBIX BBIPAXKCHUM, KOPHEH.

MopeaupoBars ¢ TOMOIIBIO  (OPMYJ  peaJbHBIC
IIPOLIECCHI U SIBJICHUSI

1 31echk mpencrTaBiaeHbl 2JIEMEHTBI COAEPYKAHHS Kypca, U3ydaBliMecs B 5—8 kjaccax M TpeOylollne MOBTOPEHUs,
0000meHus u cucreMaruszanuu. OOpamaTbcsi KITOMY MaTepHally MOYKHO B BHJE aKII€HTa Ha 3aBEPIIAIONIEM dTare
u3ydeHus Kypca 9 Kilacca WJIM pacIpesiesisiTh MO COOTBETCTBYIOIIMM TEMaTHYSCKHM pasjesiaM, H3ydaceMbIM B
TedyeHne y4eOHOTo roja.



IIpooonstcenue

DyHKIMH (moctpoeHue, OnepupoBarb MOHSATUSIMU: GyHK1IHA, rpaduk

CBOMCTBa HM3YYECHHBIX (YHKIIHIL; byHKIINN, HYJIH bynurnumy, IPOMEXKYTKH

rpapugeckoe peuieHue 3HAKOIIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUs,

YPaBHEHUU U UX CHUCTEM) yObIBaHUsI, HauOoJbIllee W HaWUMEHBIIEEC 3HAYCHUS
byHKIIH.

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

OnepupoBaTthb NMOHSATUSIMU: npsiMast
MIPONIOPIIMOHAIIBHOCTE, OOpaTHasi MPOIOPIHOHAIBHOCTD,
JMHEeWHas GyHKUIHUs, KBaapaTuyHas QyHKOUs, napadoia,
runepOomna.

Hcnoan3oBars rpaguku sl OHpeAciiCcHUsl CBOMCTB,
IIPOLIECCOB M 3aBHUCUMOCTEH, IJIs pelleHus 3ajad U3
OpYyrux y4YeOHBIX TIPEIMETOB W peaJbHOM >KWU3HH;
MOAeJNPOBAThL C IIOMOIIBIO TpadUKOB peaabHBIS
MIPOLIECCHI U SIBICHUS.

BepipaxkaTtsb popmynamu 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

IIpn paspaborke pabodeil mnporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHWM JIOJDKHBI OBITH YYTEHBI
BO3MOYXHOCTH HCHOJIB30BAHHUSA DJICKTPOHHBIX (LIIHMPPOBBHIX) 0O0pa30BaTEIbHBIX PECYpPCOB, SBISIOMIAXCS
Y4eOHO-METOANYECKUMH MaTepuajlamMu (MYJIbTUMEIUWHBIE IPOrpaMMBbl, 3JEKTPOHHBIE YYEOHUKH U
3aJIaYHUKH, DJIEKTPOHHBIE OWUOIMOTEKH, BUPTyalbHbIE JaOOPaTOPHUHM, WUIPOBBIC IPOTrPAMMBI, KOJUICKIIHHU
nuPOBEIX 00pPa30BaTEIBFHBIX PECYPCOB), UCIOIB3YEMBIMHU I OOYyYEeHUs] U BOCIHUTAHUS PA3IWYHBIX TPYIII
MOJIb30BaTeel, MPEJICTABJICHHBIMU B DJIEKTPOHHOM (IIM(GPOBOM) BHJE W PEATU3YIONIUMHU JTUIAKTHIECKUE
Bo3MoxxHocTH MKT,conep>kanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 0Opaso
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