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«AJTEBPA». 7 - 9 KJIACCBI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

AnreOpa SIBISIETCS OJTHUM U3 OTIOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA
oOecrieunBaeT U3yUYeHUE JApYyrux JUCUMILINH, Kak
€CTEeCTBEHHOHAY4YHOT0, TaKk M TYMaHUTApPHOIO IIUKJIOB, €€ OCBOCHHUE
HEOOXOMMOIJIsI TPOAOIDKCHHUS 00pa30BaHUs U B TOBCETHEBHOM KU3HU.
Pa3Butue y oOyJarommuxcst Hay4HBIX MpeacTaBICHUMN o
MMPOUCXOXKICHUU U CYIIHOCTH ajredpandyeckux adcTpakmuii, crocode
OTPa’KE€HUSI MATEMAaTUUECKOU HayKOM SIBJIE€HUM U NIPOLECCOB B IPUPOAE U
obmiecTBe, poOdAM MATEMaTHYECKOTO MOJEIUPOBAHHUSA B HAYIHOM
MO3HAHUU W B MPAKTUKE CHOCOOCTBYCT (OPMUPOBAHHUIO HAYUHOTO
MHPOBO33PCHUS U KAaUYECTB MBIIIIJICHUS, HCOOXOIUMBIX IS aJalTallid B
coBpeMeHHOM IupoBoM obIecTBe. M3ydeHune anreOpsl eCTECTBEHHBIM
oOpazoM oOecnedyuBaeT pa3BUTHE yMEHHUs HaOII0IaTh, CpPaBHUBATH,
HaxXoJuThb 3aKOHOMEPHOCTH, Tpe6yeT KPpUTHUYHOCTH MBIIIJICHUA,
CITOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JACHCTBUS H
BBIBOJIBI, (OPMYJIMPOBaTh yTBepxkaeHHs. OCBOEHHE Kypca ajreopbl
oOecrnieunBaeT pa3BUTHE JIOTMYECKOTO MBIIIJICHHUS OOYy4YarolIUXCs: OHU
HCHOJIB3YIOT NeAYKTUBHBIC U HHAYKTUBHBIC PACCYyKACHUS, 0000IeHUEe 1
KOHKpeTH3alui, abctparupoBaHue W aHajoruio. OOydeHue anredpe
npeamnojaraeT 3HAYUTEIbHBIH OO0BEM CaAMOCTOSATEILHON eI TeIbHOCTU
oOyuJarommxcs, O2TOMY CaMOCTOSITEJIbHOE peuleHue 3azau
€CTEeCTBCHHBIM 00pa3oM sBJSISTCS pealm3alueil  JIesITeIbHOCTHOTO
MMpUHIAIIA 00yYeHUS.

B cTpykType mporpamMmmsel ydeOHOro Kypca «Ainrebpa» OCHOBHOM
IIKOJBI OCHOBHOE MECTO 3aHHMAalOT COJEep)KaTeIbHO-METOIUYECKIE
TuHUK: «Yuclia U BBIYUCICHUS»; «ANreOpandecKue BBIPAXKCHUS;
«YpaBHEeHHUs] U HepaBeHCTBa»;, «DyHknumn». Kaxmas wu3 3TuUX
COZIEPKATEJIbHO-METOAUYECKUX JIMHUNA pa3BUBAETCs Ha IMPOTSHKEHUU
TpEX JeT W3YYCHHUs Kypca, €CTECTBEHHBIM 00pa3oM IIepeIuieTasich U
B3aUMOJICUCTBYSI C APYTMMHM €ro JIMHUsMU. B Xxoxe u3ydeHus Kypca
00ydYarommuMcsT TPUXOAUTCS JOTHYECKH pacCyXIaTh, HCIIOJIb30BaTh
TEOPETHUKO-MHOXKECTBEHHBIN SI3BIK. B cBsI3m ¢ 3TUM 1enecoobpas3Ho
BKJIFOUUTH B MIPOTrpaMMy HEKOTOPHIEC OCHOBbLI JIOTUKH, IMIPOHU3BIBAOIITHUEC
BCE  OCHOBHBIE  pas3Aeibl  MaTeMaTHU4YeCKOro  oOpa3oBaHHUA |
CHOCOOCTBYIOIIME OBJIAJICHUIO 00YyYarONIMMHCs OCHOB YHHBEPCAJIBbHOTIO
MaTEMaTUYECKOTO s3bIKa. Takum 06p3.30M, MOXHO YTBEpXAarb, YTO
COJZIEpKATEIIbHONW M CTPYKTYPHOW OCOOEHHOCTBHIO Kypca
«AnreOpa» sSBISIETCS €ro MHTETPUPOBAHHBINA XapaKTep.

ConeprkaHue NUHUU «YHHcHaa U BBIUYHCICHHUSD» CIYXXUT OCHOBOM ISt
JaIbHEHIIeT0 W3YYEHUsT MaTeMaTHUKH, CHOCOOCTBYET pa3BUTHIO Y
00ydJarommxcs JIOTHYECKOTO MBINUICHHUSA, (HOPMHUPOBAHUIO yMEHUS
HOJB30BAaTHCS aJITOPUTMAaMH, a TaK)Ke€ NPUOOPETESHHUIO MPAKTHUYECKUX



HaBBIKOB, HEOOXOIUMBIX ISl IOBCEIHEBHOMU KU3HU. Pa3BuTHE MOHATHUSA O
9uciie B OCHOBHOWM IIKOJE CBSA3aHO C pPaUUOHAJIBHBIMH |
HppalMOHAJIILHBIMUA YHCJIaMH, (OPMHUPOBAHHEM IPEACTABICHUH O
JIEeUCTBUTEIILHOM YHCJIC. 3aBEpIICHHE OCBOCHHUS YHCIIOBOW JIMHHHU
OTHECEHO K CTapmieMy 3BEeHYy OOIIero oOpa3oBaHHS.

ConepkaHue JByX ajireOpandecKux JIMHUH — «AJreOpandeckue
BBIDQKECHUS» W  «YPaBHEHHUsT W  HEPaBEHCTBa»  CIOCOOCTBYeET
dopmupoBannio |y oOywaromuMxcs MaTeMaTHYecKOro  ammapara,
HEOOXOJAMMOT'O Ul pEUIeHWs 3ajad MaTeMaTHUKH, CMEXHBIX
OpeaAMETOB U NMPaKTUKO-OPHUEHTHPOBAHHBIX 3a7ad. B ocHOBHOI miKoie
y4eOHBIi  MaTepHas  TPYIIIUPYETCs  BOKPYr  pallMOHAJIIBHBIX
BBIpaKEHHUU. AJiredpa AEeMOHCTPUPYET 3HAYEHHE MaTEMaTHKH Kak
si3pIKa  JUISI HOCTPOCHHUS MaTeMaTHYeCKUX MOJEJIeH, OIHCaHUs
TIPOIECCOB U SABJICHUI peanbHOTO MHUpa. B 3amaum oOydeHus anreOpe
BXOIOAT TaAKXKE naaneI‘/imee Pa3sBUTUC AJITOPUTMUYCCKOI'O MBbIINIJICHUS,
HEOOXOAUMOTO, B YACTHOCTH, JJIsI OCBOCHHs Kypca MH(DOPMATHKHU, U
OBJIaJICHHE HaBBIKAMHU JEeAyKTHUBHBIX paccyxiaeHuil. [IpeoOpa3oBaHue
CUMBOJIBHBIX (DOPM BHOCHUT CBOU clielU(PUYECKUil BKJIaJ B pa3BUTHE
BOOOpaXeHHsI, CHOCOOHOCTEH K MATEMaTHIYCCKOMY TBOPYECTBY.

Copaepxanue (YHKIIMOHAIBHO-TPA(DUUCCKOU JIMHUU HAICJICHO Ha
IOJIy4eHHE IIKOJbHUKAMHM 3HaHHH O QYHKOUAX KaK BaKHeHIIeH
MaTeMaTH4YeCKOM  MOJENHM  JUIsl  ONMCAaHWs M HCCIICIOBAaHUS
pa3zHOOOpa3HBIX MPOLIECCOB M SIBJICHUH B MpUpoAe U OOIIecTBe.
H3ydeHne >TOro mMarepuajia CloCOOCTBYET Pa3BUTHIO Y OOYYaFOIIHXCS
YMEHHSI UCHOJIB30BaTh pAa3jW4YHble BBIPA3UTEIBHBIC CPEJICTBa sI3BIKA
MaT€MaTuK1 — CJIIOBCCHBIC, CHMBOJIMYCCKUC, I‘pa(bPI'—IeCKI/Ie, BHOCHUT
BKJIaJ B (OpMHUPOBAHUE NIPEICTABICHUI O POJIM MATEMATHUKH B Pa3BUTHU
LUBUIN3AUNA U KYJIBTYPBHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVTAHE

CornacHo yueOHOMY miiaHy B 7—9 kiaccax u3ydaercs: yaeOHBIH KypcC
«Anrebpa», KOTOPBIM BKIIOYACT CIEAYIOIIME OCHOBHBIC pa3JieiIbl
comepkaHusi:  «Yucima W BBIYMCIICHUs»,  «Anredpandeckue
BBIPpKEHUSD», « YpPAaBHEHUSI U HEPABCHCTBa», « DyHKIIHI».

Vd4eOHBIH IIaH Ha HW3y4YeHHEe aiureOpsl B 7—9 kiaccax OTBOIHTHE
MeHee 3 ydeOHBIX 4acoOB B HEJCIIO B TEYCHHE KaKJOT0 T'ojia OOydeHus,
BCEro 3a TpHU roja o0yuyenns — He MeHee 306 yaeOHBIX JacoB.

COJEPXAHME YYEBHOI'O KYPCA (I10 T'OJJAM OBYYEHU )

7 knacc

Yucna u éviuucnenusn
Paunonansuble uncna

JlpoOu OOBIKHOBEHHBIE W IECSTUYHBIC, MEePEeXoJ OT OJHOI (OpPMBI
3anucu Apobeid k apyroi. [loHsiTMe panMOHAIBHOrO YHCIIA, 3aIHNCH,



CpaBHEHHE, YNOPSAAOYNBAHHUE PAIIMOHAJIBHBIX YHCEl. ApudMeTHIeCKHE
JeHCTBUS C pallMOHAJIbHBIMU YucJaMU. Pemenue 3amad uU3 peanbHO
MPaKTUKW HA 49acTH, HA APOOH.

CreneHn c HaATypaJbHBIM IMoKa3aTeJIeM: OIIpeJieICHuE,
npeoOpa3oBaHUE BBIPAKECHUN HA OCHOBE OIPECIICHUSI, 3aITUCh OOJIBIINX
yucel. [IpoleHTsl, 3anuch MPOLEHTOB B BHAE APOOH M JpoOU B BHUJIE
MPOIEHTOB. TpW OCHOBHBIE 3aJlayM Ha IPOLIEHTHI, 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, YHUCIOBOE 3HAYE€HHUE BBIPAXKEHUS C MEPEMEHHOM.
JlonycTtuMble 3HadeHHUs] NEepeMEHHbIX. llpencraBieHue 3aBUCUMOCTH
MEXIy BEIUYWHAMH B BHAC (OpMyIbl. BeramcieHus 1mo dopmyiiam.
IIpeoOpa3oBanue OYKBCHHBIX BBIPAKCHUI, TOXJICCTBCHHO paBHBIC
BEIpaKCHUS, TIpaBUjIa MPeoOpa3oBaHUsI CYMM U IIPOU3BEICHHUN, Mpa-
BHJIA PACKPBITUS CKOOOK M MPUBEACHUS OTOOHBIX ClIaracMBbIX.

CBolicTBa CTENIEHU C HATypaJdbHBIM IOKa3aTEJIEM.

OpHouwsieHbl M MHOTo4WwiIeHbl. CreneHb MHorouieHa. CroxeHue,
BBIYUTAHHUE, YMHOXXEHHE MHOTOYJIEHOB. DOpMyJbl COKpPaIIEHHOTO
YMHOEHHUSI: KBaApaT CyMMBI U KBaJpaT pa3HocTu. @opMmyia pa3HOCTH
KBaJpaToB. Pa3yiioxeHue MHOTOYJIEHOB HAa MHOYHUTEIU.

Ypasnenua

VYpaBHeHHE, KOpPEHb ypaBHEHHs, NpaBHiIa  IMpeoOpa3oBaHUs
YpaBHEHUSI, paBHOCUJIBHOCTh YPaBHEHUH.

JluHeilHOe ypaBHEHHME C OJIHOW MNEPEeMEHHOM, YHCJIO KOpHeH
JIMHEWMHOTrO ypaBHEHHUs, PELICHUE JIUHEHHbIX ypaBHeHUH. CocTaBieHue
YpaBHEHUI MO yCIOBHIO 3a1adl. PerreHne TeKCTOBBIX 3a/74a49 C TTOMOIIBIO
YPaBHEHUH.

JImHeliHOE ypaBHEHHE C IBYMsI IEpEMEHHBIMU U ero rpapuk. Cucrema
JIBYX JIMHEWHBIX ypaBHEHUI ¢ IByMs II€pEeMEHHBIMH. PenieHue cucrem
ypaBHEHUI CIoCOOOM TOACTAHOBKH. IIpuMepsl pemeHus TEeKCTOBBIX
3a/7a4 ¢ IOMOIIBIO CUCTEM ypaBHEHUH.

Koopaunatel u rpaduku. OyHKIMN

Koopaunara Touku Ha npsimMoit. YucinoBble NpoMeXyTKU. PaccTosiHue
MEXJ1y JABYMsI TOUYKaAaMH KOOPJWHATHOMW MPsSIMOH.

ITpssmoyronpHast cucrema koopauHar, ocu Ox u Oy. AbGcnucca n
OpJMHAaTa TOYKU Ha KOOPAWHATHOM 1tockocTH. [Ipumeps! rpadukos,
3a7aHHBIX popmyramu. UTeHne rpapuKoOB peaTbHBIX 3aBUCHMOCTEH.

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

Hast yHKIUs, e€ rpaduk. ['paduk pyskiuu y = |x|. ['paduaeckoe
pelleHue JIUHEHHBIX YPaBHEHUN U CUCTEM JIMHEUHBIX YPAaBHEHUH.



8 knacc

Yucna u eviuucnenus

KBanparusiit xopenb n3 uymcia. [lonsaTtue o0 wmppamnoOHAIBHOM
yucie. JlecsiTuuHble NpUOIMKSHUsI UppallMOHAJIBHBIX yuces. CBolicTBa
apu(MeTHUYeCcKUX KBaJpaTHBIX KOpPHEH W HX NOPUMEHCHHE K
npeoOpa30oBaHUIO  YHCIOBBIX  BBIPWKEHHWII W BBIUYMCICHHUSIM.
JleficTBUTEIBHBIE YHCIIA.

CteneHs c LeNBIM NoKa3aTeneM U e€ cBoiicTBa. CTaHAapTHas 3allCh
qucia.

Anzebpauueckue @viparycenus

KBagpaTHplll TpEXuieH; pa3jIoKEHUE KBaJApPAaTHOro TpEXUiIeHa Ha
MHO>KHUTEIIH.

Anrebpandeckas Apods. OCHOBHOE CBOMCTBO anre0pandeckou apoou.
CroxeHue, BBIYUTaHUE, YMHOXXCHHUE, JeJICHNE anreOpandeckux Apooeii.
PanponasibHbIC BBIpAXXCHUS U UX MpeoOpa3oBaHUC.

Ypagnenusa u nepasencmea

KBanpatHoe ypaBHeHme, ¢opmyiia KOpHEH KBaJApaTHOTO ypPaBHEHHS.
Teopema Buerta. Pemienue ypaBHEeHHUH, CBOISIIUXCA K JUHEHUHBIM U
KBagpaTHBIM. IIpocTeiimue npoOHO-pariMoOHaIbHbIE YPaBHEHUS.

I'paduueckasi mHTEpHpeTanysi ypaBHEHHH C ABYyMsl II€PEMEHHBIMH U
CUCTEM JIMHEMHBIX YpPaBHEHUU C JByMs II€peMEHHbIMU. llpumepsl
pELIEHUs] CUCTEM HEJIIMHENHBIX YPAaBHEHUN C ABYMsI NEPEMEHHBIMH.

Pemenne TEeKCTOBBIX 3alad ajlreOpamvdecKuM CIIOCOOOM.

YucinoBble HEpaBeHCTBA M uUX cBolicrtBa. HepaBeHCTBO ¢ oaHOU
epeMeHHOU. PaBHOCUIILHOCTL HEpaBEeHCTB. JIMHEIHbIE HEpPAaBEHCTBA C
ogHOW mnepeMeHHON. Cucrtembl JIMHEWHBIX HEPaBEHCTB C OJHOU
IIEPEMEHHOM.

Dynkyuu

[Mousitne ¢ynkumu. OOIaCTh ONpeneseHus] U MHOXKECTBO 3HAYCHHH
¢yakmun. CriocoObl 3anaHus QyHKIIHIA.

I'paduk Pynkumn. Urenue cpoiicTB (QyHKIHU 110 €€ rpaduky.
ITpumeps! rpadukoB GyHKIMH, OTpaXKAIOMINX PEATbLHBIC MPOIIECCHI.

DyHKIIUH, ONTUCHIBAIOIINE PSAMYIO U 00paTHYIO MPOMOPIIMOHAIBHBIE
3aBUCUMOCTH, UX TpaduKu.

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

I'pamueckoe pemenne ypaBHEHUH M CHUCTEM ypaBHEHHH.

9 knacc
Yucna u evivucnenus
JlelicTBUTEbHBIE YKCIIA

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



JICHCTBUTEIBbHBIC YHCIa KaKk OECKOHEUHBIE NeCITHYHBIE Apoon. BzanmMHO
OJHO3HAYHOE COOTBETCTBHUE MEXKJAY MHOXECTBOM AEUCTBUTEIBbHBIX
4ucesl U KOOPAUHATHOU TIPSIMOMH.

CpaBHeHHE JEUCTBUTEIIBFHBIX YHCENH, apUPMETHUECKHE ICHCTBUSC
JICHUCTBUTEIIFHBIMHA YHUCIAMH.
W3mepenns, TpHOTIKEHAS, OLNCHKH

Pa3sMepsl 00BEKTOB OKPYIKAIOIIET0 MUpPA, AJIUTEIBHOCTh IIPOIIECCOB B
OKPY>KalolleM MHUpE.

I[Ipubnu>xéHHOE 3HAYCHHUE BEIHYUHBI, TOYHOCTH MPUOIIMIKCHUSI.
Oxpyrienue uucen. [Ipukuaka u olleHKa pe3yJibTaTOB BHIYUCICHUM.

Ypasnenusn u nepasencmea
YpaBHEHHUS ¢ OJHON IEPEMEHHON

JIuneiiHoe ypaBHeHue. PeunleHue ypaBHEHHUM, CBOASIIUXCSI K
JUHEUHBIM.

KBanpatHoe ypaBHeHue. PemeHune ypaBHEHUN, CBOJSIIIIUXCS K
KBaJpaTHbIM. bukBaaparnoe ypaBHeHue. IIpumMepsl penieHuss ypaBHEHUN
TPEThEU M YETBEPTOU CTENEHEN PA3I0KEHUEM HA MHOKHUTEIIH.

Penrerne npoOHO-panmoHanbHBIX ypaBHEHUU. Pemnienue

TEeKCTOBBIX 33714 aJIreOpandecKUM METO/IOM.

Cucremsl ypaBHEHUI

YpaBHEHHE ¢ ABYMsI IIEPEMEHHBIMHU U er0 rpaduk. Pemenue cucrem
JBYX JIMHEHWHBIX YpPaBHEHUI C AByMs IlepeMeHHbIMU. Penienue cucrem
JABYX YPaBHEHMUU, OJHO U3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOPOU
crenenu. ['paduueckasi HHTEpIpETAIUs] CUCTEMBbl yPAaBHEHUNW C ABYMsI
IMepeMEHHBIMH.

Pemenne TEKCTOBBIX 3aja4 ajlreOpamdyecKuM CIIOCOOOM.

Hepasenctsa

YHuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEHHBIX HEPABEHCTB C OAHOM HnepeMeHHOi. PemeHue
CHUCTEM JIMHEMHBIX HEpPaBEHCTB C OJHON mnepeMeHHoOU. KBaapatHbie
HepaBeHcTBa. [ paduyueckass MHTEpHpeTaldsl HEPABEHCTB M CHCTEM
HEPaBEHCTB C JIByMs ITIEpEMEHHBIMHU.

Dyukyuu
KBangparuunas ¢pynkums, e€ rpaduk u ceoiicrpa. [lapadouna,
KOOPJIMHATHI BEPIIMHBI 1apadoIbl, OCb CHMMETPHUH 11apabdoJIbl.
I'padukn GyHKIIHN:
k o
y =kx, y = kx + b, y ==y =x3,y =x J/y=|x| u ux csoiictsa.

X

Yucnoevle nocnedosamenvHocmu

OmnpeneneHue U CrocoObl 3alaHUsT YHCIOBBIX MOCIE0BATEIBHOCTEH
ITousTue YHCIJIOBOH IIOCJIeIOBATCILHOCTH. Bamanue



MOCJIeAOBATEIILHOCTH pPEKyppeHTHOU dopmynoir u ¢dopmysioi N-ro
YJICHA.

Apudmernyeckas ¥ reoMeTpuueckasi Iporpeccun

ApudmeTnyeckas M reoMeTpuueckas Iporpeccuu. Dopmyisl N-TO
yjieHa apu@METHYECKOM U T'eOMETPHYECKON IPOrpeccuii, CyMMBI
MIEPBBIX N UYJICHOB.

N3o0paxenne wieHOB apuPMETHYECKOH U  T'eOMETPUUYECKOH
OpOrpeCcCU TOYKAMHU Ha KOOPAUMHATHOW MJIOCKOCTHU. JIMHEWHBIH U
SKCIIOHEHINAJBHBIN pocT. CII0XKHBIE TPOLECHTHI.

ITAHUPYEMBIE TTPEIAMETHBIE PE3YJIbTATBI OCBOEHHA ITPUMEPHOM
PABOYEU ITPOI'PAMMBI KYPCA (I10 TOJIAM OBYYEHUM )

OcBoenne yueOHOTO Kypca «Anredpay» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs JOJDKHO oOOecnednBaTh  JOCTHIKCHUE — CIICAYIOIIUX
MpeIMETHBIX 00pa30BaTENIbHBIX PE3yJIbTATOB!

7 xiacc

Yucna u eviuucnenusn

— BeinomHsaTh, coueTrass YCTHBbIE W HHUCbMEHHBIE NPUEMBI,
apudmMeTndeckne AeHCTBUS C pallMOHAJIBHBIMH YHCIJIAMH.

—  HaxomuTs 3HAYCHHsA  YHCIOBBIX BBIPAXXECHHH; MPUMEHSTH
pazHooOpa3Hble CIIOCOOBI M NPUEMBI BBIYHUCIICHUS 3HAYCHHH JAPOOHBIX
BBIPQXXCHUI, COJEpPKAIIMX OOBIKHOBEHHBIC U JIECSITUYHBIE APOOH.

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

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

— CpaBHUBATHh M YIOPSIOYMBATH pallMOHAJIbHBIC YHCIA.
— OKpyTaATh YHCIIA.

— BEBITTOTHSATE IPUKUIKY U OIIEHKY pe3yJIbTaTa BEIYUCICHUH,
OLIEHKY 3HAYE€HUU YHCIOBBIX BBIpA)KEHUU. BBINOIHATE 1elcTBUSI CO
CTETEHSIMU C HATYPAJIbHBIMU MOKA3aTEIISIMH.

— I[IpuMeHATs IpU3HAKH OSTUMOCTH, PAa3JIOKECHUE Ha MHOXKUTEITH
HaTypaJlbHBIX YHCE.

— Pemate npakTUKO-OpPUEHTHPOBAHHBIE 3a/Jadyd, CBSI3aHHbIE C
OTHOIMIEHUEM BEJIMYUH, MPOIOPIHUOHAIILHOCTHIO BEJIWYHUH, MPOIEHTAMU;
HHTEPIPETUPOBATH PE3yJIbTAThl PEIISHUS 3a/1ad ¢ yIETOM OTpaHUYCHUM,
CBSI3aHHBIX CO CBOWCTBaMHU pacCMaTPUBACMbBIX OOBEKTOB.

Anzebpauueckue vipary;ceHus
—  Hcnonp3oBarth anreOpamdecKyr0 TEPMHUHOJIOTHIO U CHMBOJIHUKY,
OPUMEHSTH €€ B IMPOIecCe OCBOCHUS YUYEOHOTO MaTepHala.
—  Haxomute 3HadeHUsT OYKBEHHBIX BBIPOKCHUN IIPU 3aJaHHBIX
3HAYECHUSIX [IEPEMEHHBIX.
—  BrmmonHATE mpeoOpa3oBaHUs IIEJIOTO BBIPAKEHUS B MHOTOYJICH
MPUBEJIEHUEM TTOJOO0HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.



—  BBInoaHATE YMHOXKEHHE OJIHOYJIEHA Ha MHOT'OYJIEH U MHOT'OYJICHA
Ha MHOTOWICH, NPUMEHSITH (OPMYyJIbI KBagpara CyMMBI W KBaapaTta
pa3HOCTH.

—  OcymecTBIsITh pPa3JIOKEHHE MHOTOWICHOB HAa MHOXHTEIH C
IIOMOIIIBIO BBIHECEHUSI 3a CKOOKHM OOIIEro MHOXHTEINS, T'PYyNIHUPOBKH
cllaraeMbIX, IpUMEHEHUs (POPMYJI COKpaIIEHHOTO YMHOXKE HUSI.

—  Ilpumensitb 1peoOpa3oBaHHUsT MHOTIOWICHOB I PEIICHUS
pas3IUYHBIX 3a7a4 U3 MaTeMaTHUKHM, CMEXHBIX MPEIMETOB, U3 peajabHOM
MIPaKTUKU.

— Hcnons3oBaTh CBOICTBa cTeneHel c HaTypaJIbHBIMH
MMOKa3aTeJIsIMU TSI TpeoOpa30BaHUsI BEIPAXKSHUM.

Ypagnenusa u nepasencmea

—  Pemate nuHelHbIE ypaBHEHUS C OJHOM NMEpPEeMEHHON, MPUMEHSI
npaBujla Iepexojla OT HCXOJHOTO YPaBHEHMSA K PAaBHOCHIIBHOMY €MYy.
ITpoBepsiTh, ABISIETCS TU YUCIO KOPHEM ypPaBHEHUSL.

—  Ilpumenstes rpadudeckne METOABl MPHU PEIICHUH JIWHEHHBIX
YpaBHEHHI B UX CHUCTEM.

— IloaOupaTe mnpuMeEpbl TIap 4YHCEN, SBIAIONIAXCS pPEIICHUEM
JIMHEWHOT' O YPaBHEHHUS C ABYyMsI IEPEMEHHBIMU.

—  CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIHHEHHOTO
YpaBHEHHSI C ABYMsI IIEPEMEHHBIMH; IIOJB3YsICh T'pa)MKOM, NPUBOJUTH
IpUMEPHI PEIICHUs YpaBHCHUS.

— Pemrate cucTteMBl OBYX JIMHEHHBIX ypaBHEHHH C  JOByMs
IIEPEMEHHBIMH, B TOM YHCJe rpadruuecKH.

— CocCTaBisTh U penIaTh JUHEHHOE YPaBHEHHUE UIIU CUCTEMY
JINHEUHBIX YPAaBHEHUU 110 YCJIOBUIO 33Jlauu, HHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJa4yM MOJYYEHHBII pEe3yJbTar.

Koopounamut u zpagpuxu. @ynkyuu

—  M3o06paxaTs Ha KOOPAUHATHOM NMPSIMOIl TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpJAWHAaTaM, JIy4dd, OTPE3KH, UHTEpBaJbl; 3alHUCbIBATh
YHCIIOBBIE IPOMEXYTKH Ha AJIT€OPandecKOM SI3bIKE.

— OrtMeuyaTh B KOOPJAMHATHOW INIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTH I'padHuKN JUHEHHBIX (pyHKIUi. CTponTh rpaduk
bysakuu y = | x |.

—  OmnwuceiBarh ¢ MNOMOMIBIO (YHKIUW HW3BECTHBIE 3aBHCHMOCTH
MEXJy BEJIMYHMHAMU: CKOPOCTb, BPEMsl, pacCTOSHUE; 1LI€Ha, KOJIUYECTBO,
CTOMMOCTB; IPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM paOOTEI.

—  Haxoaute 3HaueHne QYyHKIIMHU 10 3HAUCHHIO €€ apryMeHTa.

— [TonumaTts rpaduuecknii crioco0 mNpeacTaBJICHUS W aHaIu3a
nHpOpMaIMM; W3BJIEKATh W HWHTEPIPETHPOBATH HHPOPMAIUIO U3
rpaMKOB peasbHBIX MIPOIECCOB U 3aBUCHUMOCTEH.

8 xmacc

Yucna u eviuucnenusn



—  MHcnonb3oBaTh  HaydallbHbIE  HOPEACTABJIEHHUSI O  MHOMXECTBE
JCUCTBUTEIIFHBIX YHCEN JJIsI CPaBHEHUS, OKPYTJICHUS W BBIYHUCIICHUIA;
H300paXkaTh JEUCTBUTEILHBIC YUCIAa TOYKAMU HAa KOOPIAUHATHOUW MPSIMOMU.

—  IlpuMensATr mnoHsSITHE apU(PMETHUECKOrO KBaAPaTHOTO KOPHSI;
HaxXxOIUTh KBAJApaTHbIE KOPHH, UCIIOJIB3ys MpPHU HEOOXOIMMOCTH
KaJIbKYJISITOP; BBINIOJHSITh INPeoOpa30oBaHMsI BBIPAKEHUN, COIEPIKAIINX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

— Hcnonp3oBaTe 3amydcu OONBHIMX M MaJIbIX YHCEI C ITOMOIIBIO
JICCSITUYHBIX po0ei u crereHei uncna 10,

Anzebpauueckue evipajriceHus

—  IIpuMeHSTH MOHATHE CTENEHU C IIEIBIM MOKA3aTEeJIEM, BBITTOIHSTh
npeoOpa30oBaHUsI  BBIPAXKEHUM, COAEpPXKAIUX CTEINEHH C  LEIbIM
MoKa3aTeJIeM.

— BBITOTHATE TOXKAECTBEHHBIC IIpeoOpa3oBaHUS pPallMOHAIBLHBIX
BBIpAXKEHUM Ha OCHOBE MNOpaBUJ JICHUCTBUW HaJ MHOTIOWICHAMH U
anreOpanyecKuMHu ApoOsIMU.

—  PacknapnpiBaTh KBaJpaTHBIM TPEXUIEH HA MHOXKUTEIIH.

— I[IpumensaTe mnpeoOpa3oBaHUsSI  BBIPAXEHHH  JJIsI  pEHICHUS
pa3IUYHBIX 3a7ad U3 MaTeMaTHKH, CMEXHBIX MPEAMETOB, U3 pealbHOM
MPaKTUKU.

YPaBHEHM}l u Hepaeencmea

— Pematpb HHHCfIHBIe, KBaJApaTHBbIC YPAaBHCHUA U PAITUOHAJIBHBIC
YpaBHCHU:A, CBOAANINCCA K HUM, CUCTCMbI IBYX ypaBHCHI/Iﬁ C ABYy Ms
TICPEMECHHBIMHU.

—  IIpoBoauTes npocTrelmmue NCCIEA0BAHUsI YPABHEHUIN U CUCTEM
yYpaBHEHUH, B TOM YHCJI€ C IPUMEHEHUEM Irpa)MueCKUX
pescTaBiIeHUH (yCTaHaBJIMBATh, UMEET JIN ypaBHEHUE WU
cUCTeMaypaBHEHUN pEIIeHUs, €CIIU UMEEeT, TO CKOJIBKO, U TIp.).

—  Ilepexoaute OT ciOBeCHOH (OPMYIHMPOBKH 3agaduu K e&
anreOpanyeckoil MOJEJIM C TOMOINBIO COCTaBJICHHUS YPAaBHEHUS WIIH
CHUCTEMBI YpaBHEHUI, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4M MOJIyYSHHBIN pe3yJibTar.

— I[IpuMeHsaATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsI CpaBHEHWUs,
OLIEHKHU; pellaTh JIMHEWHbIE HEpaBEHCTBA C OJHOW NEPEeMEHHOH U HX
CUCTEMBI; NaBaTh TIpadUUIESCKYI0 HILUTIOCTPAIIMI0O MHOMXECTBa pPEIICHUMN
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB.

Dynkyuu
— I[TornMaTe ¥ UCTIONTB30BaTh (PYHKIIMOHAJIBHBIC MOHATHS U SI3BIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAYEHUs); ONpPEACIsIThH 3HA4YCHUE

(GyHKIUH 110 3HAYCHUIO apryMEHTAa; OIPEJICIsITh CBOWCTBA (DYHKIIUU I10
e€ rpaduky.



—  Crpouts rpaduKu 3IeMEHTapHLIX (QYHKIMH BUaa

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

Yucaa u eviuucnenusn

—  CpaBHuBath u YHOPSIA0OYNBATH panroHanIbHbIC u
HppaOHAIBHBIC YUCIIA.

—  BremonsaTe apudmMernueckne OeHCTBUS € palUOHAIBHBIMHA
4HCIIaMH, COdYeTasi YCTHBIE U IIHNCHbMEHHBIE TMPUEMBI, BBIIOJHSITH
BBIUHCIICHHS C UPPALIMOHAJIBHBIMH YHUCJIAMH.

— Haxonute 3HaueHust cTeneHei ¢ HeJabIMU IOKAa3aTEIsIMU U KOPHEH;
BBIUUCJIIATH 3HAYCHUS YUCITIOBBIX Bblpa)KeHHﬁ.

— OprFJ’IHTL ,Z[eﬁCTBHTCJ'ILHBIe quciia, BbIINOJHATH MNPUKHUIAKY
pe3ylibTaTa BLIHHCHCHHﬁ, OLCHKY YHCIOBBIX Bpra)KeHHﬁ.

YI)CIﬁHEHM}l U Hepaeencmea

— Pemats JuHelHBbIE U KBaJpaTHbIE YpPaBHEHUs, YypaBHEHUS,
CBOJSIIIIMECS] K HUM, IPOCTEHIIINE NPOOHO-PAIIMOHAIBLHBIC YPaBHEHHUS.

— Pematp cucTeMbl JABYX JIMHEHHBIX YpaBHEHUH C JBYMs
NEPEMEHHBIMHA U CUCTEMBI JBYX YPABHEHHUU, B KOTOPBIX OJHO ypaBHEHHUE
HE SIBIISIETCS] TUHEHWHBIM.

— Pemate TekcTOBBIE 3ajlauu aiareOpamdyeckuM Ccrnocobom ¢
MOMOII[BIO COCTABJICHUSI YPaBHEHHS WIIM CHUCTEMbI JIBYX YPaBHEHHUU C
JIBYMsI TI€pEMEHHBIMU.

—  IlpoBoauTe mpocTelNIMEe HCCIENOBAHUS YPABHEHUH M CHUCTEM
YpaBHEHHI, B TOM YHCJIE€ C IPUMEHEHUEM IpadHIECKUX MPEACTaBICHUN
(ycTaHaBiIMBaTh, UMEET JIM YPaBHEHHUE WJIN CUCTEMA YPaBHECHUI pelIeHUs,
€CJIM UMEET, TO CKOJIBKO, U 1P.).

— Pemate JnuHENHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA;
n300pakaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM IIPSMOI, 3alUCHIBATH
peleHre ¢ NOMOIIbIO CUMBOJIOB.

— Pemate cucTreMbl THHEHHBIX HEPaBCHCTB, CUCTEMblI HCPABCHCTB,
BKJIIOYAOIIHUE KBAJPAaTHOC HEPABCHCTBO, I/I306pa)KaTI) peIICHUEC CUCTCMBI
HCPaBCHCTB Ha YHUCIIOBOM HpﬂMOﬁ, 3anmuchiBaTh PECIMICHUE C ITOMOIIBIO
CHUMBOJIOB.

— Hcnonp30BaTh HEpaBCHCTBA IPpU PCIICHUHN PA3JIUYHBIX 3a1aad4.

Dynkyuu
— PacrioznaBate  (QyHKIMM  H3y4YeHHBIX BHUAOB. [loka3bIBaTh
CXeMaTHYECKH PaCIOJIO)KEHHUE Ha KOOPJWHATHOW INUIOCKOCTH TI'pa)uKOB

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



y=x3,y=+x,y= [X | B 33aBUCUMOCTH OT 3Ha4€HUH KOdPPUIHMEHTOB;
OIMCHIBATh CBOWCTBA (QyHKITHA.
CtpouTh U M300pakaTh CXEMaTHYECKH TpaHUKH KBaJIPATUIHBIX

—  (dyHKOMHA, onuckIBaTh CBOMCTBA KBaAPAaTUYHBIX (DYHKIUH MO
ux rpaduKam.

—  PacnosnaBath KBajgpaTH4yHylO0 (yHKOUO 10  (dopmyie,
MIPUBOJHUTH IPUMEPHI KBAJIPATUYHBIX (DYHKIIMH U3 peajlbHOM KU3HH,
$u3UKH, TEOMETPHUH.

Apugpmemuueckan u zeomempuueckas npozpeccuu

— Pacno3HaBath apuUPMETHUYECKYHD U T'C€OMCTPUYECCKYIO
OPOTPECCHH MPH Ppa3HbBIX ClIoco0ax 3agaHusl.

—  BBbIIIONHATH BBIYUCICHUS] C UCHOJIb30BaHUEM (OpPMYJI N-To
qjeHa apuPMETHYECKOU M T'e€OMETPUUYECKON MPOTpecCHil, CyMMBbI
NEPBBIX N YIECHOB.

—  MHzoOpakaTh 4IEHBI IOCJIEAOBATEJILHOCTH TOYKaMH Ha
KOOPJIWHATHOM TIOCKOCTH.

— Pemats 3amaun, cBsi3aHHBIE C YUCIIOBBIMU
IOCJIEJOBATEIBHOCTSMH, B TOM UHCIIEC 3aJla4l U3 peajIbHOM 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 oﬁyqamumxcﬂ

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.
IIpu3HaKkM AETMMOCTH, Pa3IOKEHUS HA
MHOY>KHUTEIU HAaTypPaJIbHbIX YHCEJ.

Peanbnbie 3aBucumoctu. Ilpsmas u
obOpaTHast IPOITOPIINOHATBHOCTH

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

CpaBHHMBATH i1 YHOPSII0YHBATH apoomu,
npeoOpa3oBbIBas npu HEOOXOIMMOCTH
IECSTUYHBIC apoon B OOBIKHOBEHHEIC,

OOBIKHOBEHHBIC B JCCSTHYHBIC, B YaCTHOCTH B
OECKOHEUHYIO JECSITUIHYIO JIpOOk.

I[IpumeHATH pa3HooOpa3Hble CIOCOOBI M 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 NpoOeil K IeHCTBUSIM C LEIBIMHA
YHCIIAMU.

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

IIoKa3aTeJst CTCIICHH, HaXOOUuThb 3HAYCHU
crerneneii Buaa a" (a — y000e 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, HAa HAaXOXISHHE ApoOm (IIporeHTa)
OT BEJUYWHBI W BEJIWYHHBI 10 €€ npodn
(mpoueHTy), nOpodbu  (OmporeHTa), KOTOPBIA
COCTaBJISICT  OJHA  BEJIMYMHA  OT  JIPYTOH.
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 v)

BykBennsre BBIPAXKECHHUS.
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@XE€HHE MHOTO4JIeHOB. DPOpMyIIbI
COKpalIEHHOro YMHOXeHusl. Pa3ioxkeHnue
MHOTOYJICHOB HAa MHOXXUTEITH

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

HaxoauThb 3Ha4YeHUs1 Oy KBEHHBIX BBIPAXKCHHUU
Ipu 3aJaHHbIX 3HAYCHUAX 6yKB; BBITNIOJIHATH
BBIYHCIICHUS 110 OpMyJIaM.

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

BBINOMHATE yYMHOXEHHE OJHOWICHa Ha
MHOTOYJICH ¥ MHOTOYJIeHa Ha MHOTOYJICH,
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 Buna. [IpoBepsiTh,sIBIsSICTCST U
EpEeMEHHOM, pElIeHne  JIMHEWHBIX 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 JINHEIHBIX yPaBHEHUH C ABYMsI MOJIB3YSICh TpadHKOM, IPUBOJIUTH NMPUMeEPbI
HepeMeHHLIMI/I.PeHIeHI/Ie CHUCTEM peuIeHus] ypaBHEHUS.
YPaBHEHHUH CMIOCOOOM MOJICTAHOBKH H HaxoauTh penieHue CHUCTEMBI JIBYX JHHEHHBIX
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
3a/laHHBIM KOOpJIWHATaM; CTPOUTH TpaduKH
HECJIOKHBIX 3aBHCHUMOCTEH, 3aJaHHBIX
dopmymamu, B TOM dHClIEe C IIOMOIIBIO
U} poBBIX 1abopaTopuid.

IIpumensTs, H3yJaTh NpeuMyIiecTBa,
HHTEePHPeTHPOBATH rpadudeckuii cnocoo
MpPEACTABICHUS W  aHaIM3a pa3HoOOpa3HOU
JKU3HEHHOU HH(OpMaLnu.

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

Crpouts rpaduku JIMHEHHOW  (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, pellIeHNUs] YpaBHEHUHN.

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




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

pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHOBHOE coaep:kaHue

OcHoBHbBIEe BH/bI 1eITeIbHOCTH 00y4aIOIINXCSI

Yuciaa
BbIYHCJICHHS.
KBaaparHnbie
KOpPHHU

(15 )

"

KBagpatHsblii KOpeHb U3 4ucia.

ITorsATHE 00 MppaMOHATIBEHOM
gucne. Jlecstuuabie
OPUOIIVDKESHUST
HpparOHAJILHBIX YHCEII.
JlelicTBUTEIBHBIC YHCIIA.
CpaBHEHHE NSHCTBUTEIBHBIX
qucesl. ApupMeTHISCKUN
KBaJIPpaTHBINKOPEHbD.
VpaBHeHue Buaa 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.

CpaBHMBATh ¥ YHNOPS/IOYHBATH palHOHAJIBHBIE U
UppallMOHAJbHbIC YHCJA, 3alldCaHHbIE C IIOMOIILIO
KBaJpaTHBIX KOPHEM.

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

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

Joka3pIBaTh CcBOiicTBa apU(PMETHUESCKHX KBaJAPATHBIX
KOpHEH; TOpUMEHSITh WX 11 IIpeoOpa3oBaHUS
BBIPAXKECHUH.

BbInoHATH Npeodpa3oBaHUs BBIPAKEHUM, coAeprKaliux
KBaJ[paTHbIE KOpPHHU. BrIpakaTb TNepeMeHHBIE U3
reOMETPUYCECKUX U pu3ndeckux Ghopmy.

BpluMcjasTh  3HAYEHHMsl  BBIPAKEHUM,  coAepiKallnx
KBaJIpaTHbIC KOPHU, HUCIOJIB3Yys IMPU HCO6XO}II/IMOCTI/I
KaJbKYJISITOP.

Hcnoap30BaTh B XOJ€ pEIISHUs 3a/ad dJIEeMEHTapHbIE
OpEeACTaBICHHsSI, CBSI3aHHBIE C  MPUOIIHKEHHBIMU
3HAYCHUSIMH BEJIMYHH.

3HAKOMUTBLCS C MCTOPHEN pa3BUTHUS MaTEMaTUKU




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
JaCTHI O KOCMHYECKHX Hcnonb3oBaTh 3alMCh YMCEN B CTAaHJAPTHOM BUIE IS
06},@1(1"0]3), JIJIUTEIBbHOCTH BBIPpAXXCHU PasMEPOB OG’LQKTOB, 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 CBOICTBO anreOpandeckow
anredpandecKoi ApooH. Opodu M NMPUMEHSITh €ro I NpeoOpa3soBaHUs APOOEH.
Coxparenne 1po6eii. BbINOJHATHL JAeHCTBUS C alIreOpanyecKuMu ApOOSIMU.
Crnoxenmue, BBIMUTAHUC, I[IpuMeHsTH TIpeoOpa3oBaHMsT BBEIPAKEHUH JUIST PEIICHUS
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 pUIMEeHTaMH KBaJIpaTHOI'O YpPaBHEHUSI.
Pemienne TeKCTOBBIX 3amav ¢ dopmyaupoBaTh TeopeMy Bumera, a Takxke oOpaTHYIO
TIOMOIIBIO KBaApaTHBIX TEOPEMY, MPUMEHSITH 3TH TEOPEMbI JJIsI PCIICHUs 3aj1adv.
YPaBHEHUH Pemiath TeKCcTOBBIE 3aJa4M anreOpanvyecKuM CrocoOoOM:
MePEeXOUTh OT CJIOBECHON (HOPMYIHUPOBKH YCIIOBUS
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 )

OEJbIX 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 cuUCTEM
ypaBHEHUH c BYMS
IEepPEMEHHBIMH.

Pemienne TEKCTOBBIX 3a7a4y C
HOMOIIIbIO CUCTEM ypaBHEHUH

HCI0JIb3Ys UG POBbIE pecypcehl.

PaznumuaTth napayieabHbIE U IIE€pPECEKaloIIHNecs MpsiMbIe
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 ABYMs IIEPEMEHHBIMU U CUCTEM ypaBHEHUN
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 cucTteMBbl JTUHEHHBIX HEPaBEHCTB, H300pakaTh
pelieHue cucTeMbl HEpaBEHCTB Ha YHUCJIIOBOUW MHPSIMOM

YHCJIOBBIX
KOOPJIAMHATHOU

HEPaBEHCTB,
OpsIMOH,

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 QyHKIuH.
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

DyHKUNH. YreHue U NOCTpoeHHE rpaduKoB HaxoauTs ¢ noMombio rpaduka GyHKINH 3HaUSHUE OJ1-
YucJioBbie ¢yuknuii. ITpumeps! rpadnkon HOM M3 pacCMaTpUBAEMBbIX BEJIMWYHUH II0 3HAYCHUIO JIPY-
dynkmun GYHKIIUH, OTpa’karolInx TOH. _

9 u) peanbHBIE MPOIECCHI. 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 4acoB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/IbI 1eAT€IbHOCTH 06yqa10mnxc51

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 BBINOTHIEMBIX 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




9 knacc (ue menee 102 )

HazBaunmue OcHOBHOE coJepKaHue OcHOBHBIE BH/IbI 1€ATEJbHOCTH 00y4AIOIUXCS
pa3nea (TeMbl)
Kypca (4Mciio
4acoB)
Yucna u ParmmonanbHbIe 4uCcIa, Pa3BuBaTh npejcTaBJIeHHs O YnCIaxX: OT MHOXECTBa
BBIYHCJIEHHSI. HppanMoOHaIbHbBIC YHCIA, HATYPaJIBHBIX YUCEN JO MHOXECTBA JeHCTBUTEIBHBIX
JelicTBUTe/IbHBIC KOHECYHBIC U qUcel.
qpeaa OCCKOHEUHBIC JIECATHYHBIC JPOOH. O3HAKOMHTBCSI C BO3MOXXHOCTBIO IIPECTaBICHHUS
9 MHOXeCTBO ICHCTBUTCIBHBIX JICHCTBUTEIBHOIO YHCIa KaK OECKOHEYHOM
Ou quces; A€HCTBUTEIIbHEIC JNECSITUIHOU JpOOU, MPUMEHSTh JICCATUIHBIC
9HCIIa KaK GCCKOHCUHBIC ACCATUYHBIC OpUOIHKEHUS pAlHOHAIIBHBIX U UPPALIHOHAITBHBIX
Jpobu. B3auMHO OJHO3HAYHOE qHCelL
COOTBETCTBUC MCKIYy MHOXCCTBO H300pakaTh NelCTBUTEIbHbBIC YHCIA TOYKAMHU
JIeHCTBUTEIILHBIX YHUCEI U _ | xoopauHaTHO# NPAMOIi.
MHOKECTBOM TOYCK KOOPZIMHATHOMN | 3anichIiBaTh, 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
Oxpyrienne gncen. [Ipukuaka u JIEHCTBUTEIbHBIX YHCEN B IIPAKTUYECKON
OlI€HKa Pe3yJIbTaTOB BBIUUCICHUN ACATEIIBHOCTH YCJIOBCKA.
AHaJIM3UPOBATh M 1€J1aTh BBIBOABI O TOYHOCTH
MPUOIMIKEHUST TSHCTBUTEIIBHOIO YHCIa MIPH
pelieHny 3aaad.
OKpYIrJIsiTh JeHCTBUTEIbHBIC YHCIIA, BBINOJIHATH
NMPUKHIAKY pe3ysibTaTa BBIUHUCICHHH, OLEHKY
3HAYEHHUN YMCIJIOBBIX BBIPA’KEHUM.
3HAKOMHUTHCSI ¢ HCTOPHEl Pa3BUTHI MAaTeMaTHKH
YpaBHenus JIuneiiHoe ypaBHeHue. PenreHue OcBauBaTh, 3allOMHHATH H INPUMEHATH rpaduuecKue
W HepaBeHCTBA. YPaBHEHHUH, CBOASINUXCS K MeTOABI IIPY PEIICHUH yPaBHEHUH, HEPAaBEHCTB U X




YpaBHeHUs1

JTAHCUHBIM.

CUCTECM.

¢ 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 IIpeanaraTs 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
Pemrenne TekcToBBIX 3a1a4
anreOpandecKUM METOJIOM
YpaBHenust JIuneiiHoe ypaBHEHUE C ABYMs OcBauBaTh U NPUMEHATH IPUEMBI PELICHUS CHCTEMBI

U HepaBeHCTBA.
CucreMbl ypaBHeHMIi

(14 )

IIEpEMEHHBIMU U ero rpaduxk.
Cucrema ABYX JTHHEHHBIX
YpaBHEHUN ¢ ABYMsI IEPEMEHHBIMU
u e€ pemenue. Pemenue cucrem
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 IpeoOpa3oBaHUs CBOMCTBA UHCIOBBIX 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

KOOPJHUHATHI BEPIIUHBI
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|

pacrooKeHnEe 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.
MpuBOAMTEH NPUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN U3
peanbHON KU3HH, PU3UKU, TEOMETPUHU.
BeisiBASAATE U 0000maTe OCOOEHHOCTH
KBaJipaTH4HOM GyHKIMu y = ax?> + bx + c.

rpaduka




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




IIpooonstcenue

YucaoBble
MOCJIeI0BATEIHLHOCT
u (15 u)

Iloustue YHUCJIOBOU

IIOCJICI0OBATCIIBHOCTH.

3agaHue  MOCIEIOBATEIbHOCTH
pexkyppeHTHOH  dopmysoll u
(opmyoit N-ro unena.
Apudmernyeckas 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

IOCTICIOBATEIILHOCTH FIJIM  PEKyppeHTHyI0 (opMyny 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 ¢ HCIoOb30BaHUEM (GOpMyH N-TO YieHa
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 (PIEKTPOHHBIX TabnuI, TrpaduIeckoro

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
JIeHCTBUTEIIBHBIMU 4HCIIaMU,
qucioBasl IIpsiMasi; IIPOLICHTHI,
OTHOIIICHUS, HPOTIOPLIVH;
OKpYyTJICHHE, npuGIKeHue,
OIICHKA; pEIICHUE TEeKCTOBBIX
3az1a4 apu(PMETHISCKUM
crrocodom)

OnepupoBaTh NOHSITHAMHU. MHOXXECTBO, ITOJMHOXECTBO,
orepanuu Ha MHO>KECTBAMU; HMCNO0JIb30BAThH
rpadudeckoe MpeacTaBICHHEe MHOMECTB JUISI ONHCaHMUS
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 3/tech MpeACTaBIEHBI DIEMEHTHI COJEP)KAHHUS KypCa, U3y4aBIIHECs B 5—8 Kiaccax W TPeOYIONME MOBTOPEHWS,
0000meHus u cucreMatuszanuu. OOpamaTbcsi KITOMY MaTepHaly MOKHO B BHJIC aKIICHTa Ha 3aBEPUIAIOIIEM dTare
H3ydeHUsl Kypca 9 kjlacca WJIM paclIpe/ieisiTh 0 COOTBETCTBYIOIINM TEeMaTHYECKHM pasjeiaM, H3ydaeMbIM B
TedyeHne y4eOHOTo roja.



IIpooonstcenue

DyHKIUH (moctpoenwue, OnepupoBarb NOHSATUSIMU: GyHKIHA, rpaduk

CBOWMCTBa HM3YYEHHBIX (DYHKIIHIL; byHKIINN, HYJIH bynurnumy, IPOMEXKYTKH

rpadgudeckoe peurenue 3HAKOIIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUs,

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

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 popMyIaMu 3aBUCHMOCTH MEK/Ty BETHIMHAMU

IIpu pazpaborke paboueil mporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHHUHU JIOJDKHBI OBITh YYTEHBI
BO3MOKHOCTH HCIIOJIb30BaHUSI DJICKTPOHHBIX (LIUPPOBBIX) 0OPa30BaTEIIBHBIX PECYPCOB, SIBJISIIOIIMXCS y4eOHO -
METOAWYECKUMH MaTepHuajaMH (MyJIbTHUMEIUWHBIE IPOTPAMMBbI, BJIEKTPOHHBIE YYEOHHKM M 3aJaq9HHKH,
SIIEKTPOHHBIE OMOIMOTEKH, BUPTyaJbHBIC JIA0OPATOPHH, HIPOBBIE IIPOTPaMMBI, KOJUICKIIMH ITH(PPOBBIX
00pa30BaTEIbHBIX PECYpPCOB), HCIOIB3yEeMBIMH s OOyYeHHsS W BOCIHUTAHUS PA3JIMYHBIX TPy
IMOJIb30BaTEJIel, MPEACTaBICHHBIMU B DJIEKTPOHHOM (IU(GPOBOM) BHUJE M PEATU3YIONIUMH JUTAKTHYECKUE
Bo3MoxxHocTH MK T,conep>kanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 0Opaso
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