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MNOACHUTEJBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHA 0OeCTIeYMBaAET U3YUCHHE JPYTUX JUCHUIUIMH KaK €CTeCTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MPOOJDKEHNsST 00pa3oBaHWsl ® JIl TOBCEIHEBHOW KW3HU. Pa3Butue y
OOy4JaromMXcsi HAyYHbIX TMPEACTABICHUM O TMPOUCXOXKICHUU U CYIIHOCTHU
anredpanyecknux aOCTpakIui, crnocode OTpaKeHUsT MaTEMaTHYECKOM HayKou
SBJICHUN M TPOILECCOB B TMpPHPOJAEC U OOIIECTBE, pOJIU MaTEeMAaTUYECKOTO
MOJICJTMPOBAHUS B HAy4YHOM TIO3HAHMM M B TPAKTUKE CIOCOOCTBYET
(GbOopMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIIUICHUS, HEOOXOUMBIX
JUIsL ajamnTaidd B COBpEMEHHOM IdpoBoM obOmiectBe. M3ydyeHue anreOpsl
o0OecrieynBaeT  pa3BUTHE yMEHHUS  HaOmOAaTh, CpaBHUBATh, HAXOJHUTH
3aKOHOMEPHOCTH, TpeOyer KPUTHYIHOCTH MBIIIUICHUS, cIocoOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHSI, BBIBOJBI, (OPMYINPOBATH
yrBepxkAeHUs. OCBOEHHE Kypca anreOpbl 00eCledrMBacT pPa3BUTUE JIOTUYECKOTO
MBIIICHUS OOYYalOIUXCSA: OHU MCIOJIb3YIOT JIETYKTUBHBIE W WHIYKTUBHBIC
paccyxaeHus, 0000IIeHUEe W KOHKpETHU3aluio, a0CTparupoBaHUE U aHAJOTHUIO.
OOyuenune anrebpe MpeanojaraeT 3HAYUTEIbHBIE O00BEM CaMOCTOATEIIHHOU
JESTEIbHOCTH  OOYYaroIMXCsl, TOITOMY CaMOCTOSITENIbHOE pEIIeHHEe 3a1ad
00y4aroLUMUCS SBJSIETCS pealn3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYESHHUS.

B cTpykrype mnporpammel ydeOHOro kypca «Ainredpa» yriryoJI€HHOIro
U3YyYEHHsS OCHOBHOE MECTO 3aHHUMAIOT COJEP)KATEIbHO-METOINYECKUE JIMHUU:
«Uucma u  BBIUHUCIEHUS», «AJTreOpanueckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiumy. Kaxkmgas w3 3THUX coaepKaTeabHO-METOIUYECKUX
JVHUHA pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET M3YUYCHHS Kypca, B3aUMOJICHCTBYS C
JIPYTUMHU €ro JuHusAMHU. B Xoje wu3yudeHus Kypca OOydaroniuMmcs MPUXOJAUTCS
JIOTHYECKH pacCy AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH SA3bIK. B cBsI3n
C 9TUM B MpOTrpamMMy y4eOHOTo Kypca «Anredpa» BKIFOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3[einax MaTeMaTHUYeCcKOTo
oOpa3oBaHUs M  CIIOCOOCTBYIOIIME  OBJIQJACHUIO  OOyYalOIIMMHCS  OCHOB
YHHMBEPCAJIbHOTO MaTeMaTudeckoro s3pika. ColepikaTelbHOM U CTPYKTYpHOM
OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Copepxanrie nuHHM «Yucina W BBIYUCICHUS» CIY)KUT OCHOBOM IS
JaNbHENUIIEro U3y4yeHUs MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOyYaIOLIUXCS
JIOTUYECKOTO MBINIJICHUS, OPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOUMBIX JIJIsi TIOBCETHEBHOM
KU3HU. PazBuTHE MOHATHSA O YUCJIE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
CBSI3aHO C PAlMOHAIGHBIMH M HMPPANMOHAIBHBIMH YHUCIaMH, (OPMUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIHLHOM YHMCJE. 3aBEpUICHUE OCBOEHHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIo.

ConeprkaHue JByX alreOpanyecKux JUHUN — « AreOpandeckue BhIPasKeHUS
U «YpaBHEHMsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOIIMXCA
MaTEeMaTUYEeCKOro anmnapara, HeOOXOAUMOro JUlisl PEIICHHs 3aJad MaTEeMaTHKH,
CMEXHBIX MPEAMETOB U OKpYXarolel peanbHocTH. Ha ypoBHE OCHOBHOTO 00ILIETO
oOpa3oBaHusl y4eOHBIH Marepuan TPYIIUPYETCS BOKPYT  PpalMOHAIBHBIX
BbIpaKEeHU. AjnreOpa JEMOHCTPUPYET 3HAUYEHHWE MATEMaTUKH Kak S3bIKa IS
MOCTPOCHUSI MAaTeMaTHYEeCKUX MOJIeJiel, OMHCaHUsi IMPOLIECCOB U  SBIICHUU
peanpHOro Mupa. B 3agaun oOydeHus anreOpe BXOASAT TakXKe JalbHEHIIee
pa3BUTHE AJITOPUTMHYECKOTO MBIIIJIEHUS, HEOOXOAMMOIro, B YACTHOCTH, MJIA
OCBOCHMSI Kypca HH(POPMATUKH, U OBJAJICHUE HaBBIKAMHU JACHYKTHUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO
BOOOpaXeHus1, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanve GyHKIIMOHATBHO-Tpa(PUUECKON JIMHUM HAIICJIICHO Ha MOJy4YeHUE
OOy4aroNIMMUCS 3HAaHUW O (PYHKIMSAX KaKk Ba)KHEHIIEH MaTeMaTH4eCKOW MOAeNn
JUIsL OTIMCAHUS M UCCIIEIOBAaHUS Pa3HOOOpPa3HBIX MPOLIECCOB U SIBICHUN B MPUPOAE
u odmectBe. M3yueHne maTepuana cnocoOCTBYET Pa3BUTHIO y OOYyYarOLIUXCS
YMEHUS UCIIOIb30BATh PA3IMYHbIE BBIPA3UTENIbHBIE CPEJCTBA SI3bIKA MATEMATHKHU —
CJIOBECHOI'0, CHMBOJIMYECKOTO, TpaUuecKoro, BHOCUT BKJIaJ B (OpMHpPOBaHHUE
IpEJICTaBICHUNA O POJIM MAaTEMATHUKH B PA3BUTHUU IUBUIM3ALMH U KYJIbTYpBI.

VYrnyOnéHHbIN KypcC anreopsl XapaKTepU3yeTCs U3Y4EHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO allapaTa M CBSI3aHHBIX C HUM METOJOB
pemieHus 3amad. AnreOpa SBISETCS SI3BIKOM IS ONHCAHUST OOBEKTOB H
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTEMATHYECKOro MojaenupoBanud. [Ipum
3TOM CaMU OOBEKThl MAaTEMaTUYECKUX YMO3AKJIIOUEHHM M NPUHATbIE B airedpe
OpaBWia UX KOHCTPYHPOBAHHS CHOCOOCTBYIOT (OPMHpPOBAHHIO yMEHUMN
00OCHOBBIBAaTh U JOKa3bIBATh CYK/ICHHUSI, Pa3BUBAIOT MAaTEMAaTUUYECKYIO HHTYUIIHUIO,
KpPaTKO M HAarJSIIHO PACKPBIBAIOT MEXAHW3M JIOTUYECKHX MOCTPOCHUM M y4yaT uX
npuMeHeHuto. TeM cambpiM anrebpa 3aHMMaeT OAHO W3 BEAyUIMX MECT B
(GbOopMUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YJaroIINXCSl.

CornacHo yueOHOMY TutaHy B /-9 Kjaccax wu3ydyaercs y4deOHBbINH Kypc
«Anredpa», KOTOPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3liebl COAEPIKAHMS:
«Uucna u BBIUKUCIEHUSA», «AJreOpanyeckue BBIPAKEHUSD, «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 408 yacoB: B 7 kiacce
— 136 yacoB (4 vaca B Heneno), B 8 kinacce — 136 yacoB (4 vaca B Henent0), B 9
kiacce — 136 yacoB (4 yaca B HEJIETIO).



COAEPKXAHUE OBYYEHMUSA

7 KJIIACC

Yucsia 1 BBIYMCICHUSA

Pammonansupie uncna. CpaBHEHHE, yMOPSAOYMBAHHE M apu(PMeTHUIECKUE
JICVCTBHS C PAlHOHAIBHBIMA YKCIaMu. YucaoBas npsiMasi, MOJLyJIb YUCIIA.

Crenenb C HaTypalbHBIM TOKa3aTeleM M €€ CBOMCTBA. 3amuch 4YuCia B
JECSITUYHOW MO3ULIMOHHON CUCTEME CUHUCIICHUS.

Pemenue TekcToBBIX 3a7ad apupMeTUUECKUM criocoboM. Perenue 3anay u3
peaabHOM MpaKTUKU Ha YacTH, HA JApoOU, HA MPOIECHTHI, MPUMEHEHHE OTHOIICHUN
U MOpONOpIUN MNpHU pPEIICHUM 3a7ay, pElIeHUuE 3aJady Ha JIBUKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

JlenmumocTs 1enbIX yncena. CBoMcTBa IETMMOCTH.

IIpocTeie u cocraBHble 4ncina. YETHble W He4yETHbIE uncia. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 33/1a4 C TPAKTUYECKUM COJIEPHKAHUEM.

HauGonpmmit o01uil qenuTenb 1 HAaMMeHbIlee 001ee KpaTHOE ABYX YUCE.
B3anmno nipocteie uncna. Anroput™ EBkinja.

Jlenenue ¢ octatkoM. AprudMeTHIECKHE Oniepaliuy Hajl OCTaTKaMHu.

AJuire0panvecKkue BbIPAKEHHUS

BripaxkeHue ¢ nepeMeHHbIMH. 3HAQUEHHE BBIPAKEHUS C TEPEMEHHBIMU.
[IpencraBienne 3aBUCUMOCTH MEKTy BETUUYMHAMU B BUE (DOPMYIIBI.

ToxnectBo. ToxaecTBeHHBIE TPEOOPa30BaHUS ANTEOPANIECKUX BhIPAKEHHIA.
Jloka3aTenbCTBO TOXKICCTB.

OnHounensl. OMHOUWICH CTaHIAPTHOTO BHAA. CTENEHb OJIHOYJICHA.

Muorowiensl. MHorouneH craHaapTHoro Bujaa. CTEneHb MHOTOWICHA.
CnoxeHue, BbIYMTaHUE, YMHOXKEHUE U JieJeHne MHoroujaeHoB. [IpeoOpasoBanue
LEJIOTO BbIpaXkeHus B MHOTOUWIeH. KOpHU MHOrO4JIeHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CYMMbI U KBaApaT Pa3HOCTH
JIBYX BBIp@XEHUH, Ky0 CyMMBbI M KyO Pa3HOCTH JBYX BBIPOKECHHUH, Pa3HOCTH
KBaJpaTOB JIByX BBbIp@XEHUHN, TMPOU3BEJICHUE PA3HOCTM W CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JBYX BbIPaKEHHIA.

Paznoxenne MHOTOWICHA HA MHOXKUTENH. BhIHECEHHE 00I1IeT0 MHOKHUTEIS 32
CKOOKH. MeTo 1 TpyIIupOBKH.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHue ¢ onHoM nepeMeHHor. Kopenbs ypaBHeHus. CBOMCTBA ypaBHEHHM
C OIHOW TIIEpEeMEHHOW. PaBHOCWIBHOCTP ypaBHEHUW. YPaBHEHUE Kak
MaTeMaTU4YeCcKasi MOJAENb PEAIbHOW CUTYaIlNH.



JluHerHOE ypaBHEHHE C OJHOM MEPEMEHHOM. UMCIIO KOpHEW JMHEWHOrO
ypaBHEHHUs. PelleHue TEKCTOBBIX 33Jad C ITOMOIIBK) JIMHEHMHBIX YpPaBHECHUM.
JInueliHOE ypaBHEHME, COEpKaALIEE 3HAK MOYJIS.

VYpaBHeHuE ¢ AByMs NepeMeHHbIMU. [ paduk TUHEHHOTO ypaBHEHUS C ABYMSI
nepeMeHHbIMU. CHUCTEMBbl JIMHEHMHBIX YypaBHEHUW C JIBYMS [EPEMEHHBIMHU.
['paduyeckuii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX YpaBHEHUM C JAByMs
MEpEMEHHBIMU. Penienne cucteMm JIMHEMHBIX YpPAaBHEHHUU C JBYMsI MEPEMEHHBIMU
METOJOM TIOJICTAHOBKM M METOJAOM ciloxkeHus. (CucremMa JBYyX JIMHEHMHBIX
YPaBHEHUM C ABYMsSI IEPEMEHHBIMH KaK MOJIECIIb PEAIbHON CUTYaIlUU.

DOYyHKUMHU

Koopaunara Touku Ha npsiMoil. UncnoBble TPOMEXKYTKU. PaccTosHNE MEXKITY
JBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOMA.

[IpssMoyronbHas cucreMa KoopAauHaT. AOcuucca W OpAMHATa TOYKH Ha
KOOpPJIMHATHOM mockocTh. [Ipumepsl rpadukos, 3agaHHbix popmynamu. YreHnue
rpaduKOB peabHbIX 3aBUCUMOCTEH.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH MEXay BenuuuHamu. [loHsTHe GyHKUIUU.
OyHKIUS Kak MareMaTudeckass MOJelb pealbHOro Ipoiecca. Oobnactb
omnpejeneHuss W ob6nacte 3HadeHUM GyHkuuu. CrocoObl 3anaHus (YHKIUU.
I'paduk Gpynkuuu. [loHsATHS MakcUMyMa U MUHUMYMa, BO3pAacTaHUsl U yOBIBAHUS
Ha MPUMEPax peajJbHbIX 3aBUCUMOCTEM.

Jluneitnas yukuus, e€ cpoiictBa. I'padux nuneiHol Qyskiuu. ['padux
¢dyuknuu Y = |X|. Kycouno-3aganubie GyHKIIHN.

8 KJIACC

Yucsia 1 BbIYUCTICHUSA

KBagpatnbeie kopHU. Apu(dmMeTrHuecKrili KBaApaTHbIA KOPEHb U €ro CBOICTBA.
[TonsiTe wWppanMoOHAIBLHOTO 4uciaa. JIeWCTBUS C MpPpalMOHAJIBHBIMH YHCIIAMU.
CBoiicTBa I€MCTBUI C UPPALMOHAIBHBIMU yuciaaMu. CpaBHEHHE UPpPAIMOHATbHBIX
YUCEN.

IIpencraBienuss O paclIMPEHUSAX YUCIOBBIX MHOXKECTB. MHOXKeECTBa
HAaTypaJIbHBIX, LEJbIX, PALUOHAIBHBIX, JACHUCTBUTENIBbHBIX uHcen. (CpaBHEHHE
yucell. YucaoBble IPOMEXKYTKH.

HevictBuss ¢ ocrtatkamu. Octatku creneHen. lIpuMeHeHne OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pa3mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA, UIMTEIBHOCTh TMPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AJire0OpanvecKkue BbIpaKeHU s

AnreOpandeckass apoOb. JlomycTUMBbIE 3HAYEHHsI TEPEMEHHBIX B JPOOHO-
palMOHANbHBIX BbIpaKeHUAX. OCHOBHOE CBOMCTBO anreOpandyeckod ApoOu.



CnoxxeHue, BBIYUTAHUE, YMHOXKEHHE U JIeJICHUE anredpandeckux JIpoOei.
Brienenue 1enoi yactu anredpandeckoit 1poou.

PanmonanbHbie BBIPAXKEHUS. ToxiecTBEHHBIE npeoOpa3zoBaHus
PalMOHAJIBHBIX BBIPAXKECHUMU.

JlomycTuMBbIE 3HA4Y€HHsI TIEPEMEHHBIX B  BBIPAXKEHHSX, COAECPKAIINX
apudmeTnyeckue  KBajJpaTHble KOpHH. TOXJECTBEHHbIE MPeoOpa3OBaHUs
BBIPOKEHUM, CoiepkKaNX apuhMeTUIECKUE KBAPATHbIE KOPHH.

Crenenb C 1enbIM TMOKazaTeraeM U e€ cBoicTtBa. [IpeoOpa3zoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHMs U HEPABEHCTBA

KBampatHoe ypaBHeHune. @opmyia KOpHEM KBaApaTHOTO YpaBHEHUSI.
KosnuecTBO IeMCTBUTENBHBIX KOPHEW KBaApaTHOro ypaBHEHHs. Teopema Buera.
VYpaBHEHUS, CBOOUMBIE K JIMHEWHBIM YPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHOEe ypaBHEHHE C mapaMeTpoM. PelieHre TEKCTOBBIX 3a1a4 C
IIOMOILBIO KBAIPaTHBIX YPABHEHUI.

JlpoOHO-palluoHaNbHBIE  ypaBHEHUs. PelieHue  1poOHO-palMOHAIBHBIX
ypaBHEHUH. PelleHne TEKCTOBBIX 3aJlad € IOMOIIbIO JIPOOHO-pAlIMOHATIBHBIX
ypaBHeHUH. ['papuueckast HHTEpIpeTalus ypaBHEHUN C IBYMs IEPEMEHHBIMHU.

Uucnoseie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBO ¢ nepemenHoi. Ctporue u HeCcTporue HepaBeHcTBa. CloKeHne
U YMHOXXCHHME YMCIIOBBIX HEPAaBEHCTB. OLIEHMBAaHUE 3HAYEHHsI BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHaTHE O peElIEHMM HEPaBEHCTBA € OJHOM NEepeMEHHOW. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHelHOE HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €T0 PEIICHUM.
Pelienrie TMHENHHBIX HEPABEHCTB C OJHOU NepeMeHHON. CUCTEMBI U COBOKYITHOCTH
JIVMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PelleHue TEeKCTOBBIX 3aj1ad C
MTOMOILBIO IMHEHMHBIX HEPABEHCTB C OAHON NMEPEMEHHOM.

DOYyHKIUHA

OO6nacth onpeneneHuss U MHOXKECTBO 3HaueHU PpyHkiuu. CrnocoObl 3a1aHust
bynkuuii. ['paduk Gynkuu. Urenue coiicTB Ppynkiuu no e€ rpaduky. [Ipumepst
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEeaTbHBIE MPOIECCHI.

Jlunetinas ¢Qyskuug. DyHKIMM, ONMCHIBAIOIIUE TPSIMYI0 M OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynximn Y = kX, y = kx + b, y = k/x, y = X3, y = Vx, Y = |X| u ux cBoiicTsa.
KycouHo-3aianubie pyHKINH.

9 KJIACC

Yucjaa v BbIYUCJICHUSA



Kopenp n-i crenmenn u ero csoicrBa. CreneHp ¢ pauuOHAIBHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJsireOpandecKue BbIPAKEHUS

ToxaecTBeHHbIE TPEeOOpa30BaHUsl BBIPAKEHUH, COJAEPKAIIMX KOPEeHb N-i
cTerneHu. ToXIeCTBEHHbIE IPe0Opa3OBaHusl BHIPAKEHUH, COJAEPKAIIUX CTETICHb C
palMOHAIBHBIM ITOKA3ATEIIEM.

KBanparneiii TpéxuneH. KopHu kBagpaTHoro TtpéxwieHa. Paszmoxenue
KBaJPaTHOTO TPEXUYJICHA HA JINHEWHBIE MHOKUTEIIH.

YpaBHeHusI 1 HEPABEHCTBA

bukBaaparasle ypaBHeHus. [IpuMepbl TpUMEHEHUN METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBbl TMEPEMEHHOH, IpaHUuecKoro MeToja MpU pPELICHUH
ypaBHEHUM 3-i U 4-i1 CTENIEHE.

Pemenne npoOHO-paliiOHaIBHBIX YPABHEHUI.

Pemenne cucrem ypaBHEHHM ¢ IByMsl IIEpEMEHHBIMU. Pemienue mpocrenmmx
CUCTEM HEJIMHEWHBIX yYpaBHEHUH ¢ JABYMs NepeMeHHbIMU. ['paduueckuid meTon
pelIeHNsT CUCTEMBI HEIMHEWHBIX YPAaBHEHUU C IBYMs NepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU KaK MOJIEIb PEaJbHOU
CUTyaL1H.

Uucnosele HepaBeHCTBA. PemieHue JIMHEMHBIX HEPAaBEHCTB. JlOKa3aTenbCTBO
HEPABEHCTB.

KBampaTHpie HepaBeHCTBA € OJHOM NEPEMEHHOM. PemnieHume KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaIOB
JUISl pallMOHAIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA C TapaAMETPOM.

Pemienne TeKCTOBBIX 3a71a4 C MIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMs mepeMEHHBIMU. PemieHne HepaBeHCTBA C JIBYMs
nepeMeHHbIMU. CHUCTEMBbl HEpPaBEHCTB C ABYMsI NepeMeHHbIMH. ['paduueckuii
METOJ PELLIECHUSA CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DYyHKIUHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hynd  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSTHCTBA (PYHKIIMH, TIPOMEKYTKHA BO3pacTaHusl M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIE (PYHKIIMH, HAauOOJIbIlIee M HAMMEHbIIee 3HaueHUs (PyHKIUU.

KBagpatnunas ¢Qyuknuss u e€ cBoiictBa. lcnonb3oBaHue CBOMCTB
KBaJpaTuyHOM  (GyHKUMM i pemieHus 3anad.  I[loctpoenue  rpaduka
kBagpatuyHo (QyHkiuu. Ilonoxenue rpaduka KBaapaTUYHOW (YHKIMH B
3aBHCHMOCTH OT €& koo duumentos. 'padukn byHkmmit y =ax2, y = a(Xx — m)*u 'y
= a(x — m)? +n. Ioctpoenne rpaduKoB GYHKIHH ¢ TOMOIIBIO MPe0OpasoBaHMIi.

Hpob6Ho-nuneinas pynkuus. MccnenoBanue GyHKUIUN.

®ynkuys Y = X" ¢ HAaTypaIbHBIM MOKa3aTeneM N 1 eé rpaduk.

YucioBbie 10CJIe10BATEILHOCTH U IPOrPeccum



[TonssTue uymcnoBoil mnocnenoBaTeNbHOCTH. KoOHEuHble M OECKOHEUHbIE
nocienoBaTeabHOCTH.  OrpaHMyYeHHas  MOCJIEA0BATEIBbHOCTh.  MOHOTOHHO
Bo3pacTratomas  (yObIBaromiasi)  mociieqoBaTenbHOCTh.  CrocoObl  3amaHus
IOCJIEI0BATEIBHOCTU: OIUCATENbHBIM, TaOJUYHBIN, ¢ MOMOIIBIO (POPMYJBI N-TO
YJICHA, PEKYPPEHTHBIM.

Apudpmernueckas u TreomeTpuyeckas nporpeccu. (CBOWHCTBa UJICHOB
apuMETHIYECKOH U TEeOMETpUUECKOW mporpeccuit. Popmysbl N-TO  WiIeHa
apumeTryecKkoil U reoMeTpuueckoil mporpeccuit. @opMyabl CyMMBI TEPBBIX N
YJICHOB apU(PMETHUECKON U FeOMETPHUUECKON Mporpeccuil. 3agaun Ha MPOICHTHI,
OaHKOBCKHE BKJa/bl, KPEAUTHI.

IIpeacraBnenre O CXOOUMOCTH IIOCJIENOBATENBHOCTH, O CYMMHUPOBAaHUU
0ECKOHEYHO yObIBaIOIIEH reOMETPUUECKON IPOTPECCHUH.

Meron matematnueckot nHAyKIuu. lIpocreiimme npumepsl.



INDTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS [TPOI' PAMMBI YHEBHOI'O
KYPCA «AJITEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHHSA IMPOrpaMMbl [0 MaTEMaTUKe
XapaKTEepU3yKTCs B HaCTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMSI:

OPOSBJICHHEM MHTEpeca K INPOLUIOMY M HACTOSUIEMY POCCHUHCKON
MaTE€MaTUKH, LEHHOCTHbIM  OTHOLIEHWEM K JIOCTHKEHUSAM  POCCUHCKHMX
MAaTeMaTUKOB M POCCUMCKOM MATEMaTUYECKOW IIKOJIbI, K MCHOJIb30BAHUIO ITUX
JOCTHKEHHM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:KIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN T'paXkIaHUHA U pealu3aluu €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTUYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SABJIECHUH, MPOUEAYP TPa)XJTAHCKOT0O OOIIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXAEHUIO 3THUECKUX NPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JOCTMKEHUM HayKHd, OCO3HAHMEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPY10BOT0 BOCTIMTAHMS:

YCTAHOBKOM Ha aKTHBHOE Yy4YacTHE€ B pEIICHUM NPAKTUYECKUX 3aaad
MAaTeMaTHYECKOW HAIMPABIECHHOCTH, OCO3HAHUEM BA)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsl Ha MPOTSHKEHMHM BCEH JKU3HU Ui yCHEIIHOW NpodeccHOHambHON
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3CTEeTHYECKOr0 BOCIIUTAHHUS:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETHUYECKOMY BOCHPUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyX ICHHH, YMEHHIO BUACTbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEl HAYYHOT0 MO3HAHMSI:

OpUEHTallMed B JIEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHUYEeCKOM HAayKd Kak cgepbl YelIOBEYEeCKOu
NEeSATEIbHOCTH, ATANoB €€ pa3BUTHUA U 3HAUMMOCTU JUIsl pPa3BUTHUS LMBUIM3AINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKW U MATEeMaTHYE€CKOW KyJIbTYpPOHl Kak CpelCTBOM
MTO3HAHUS MUpPA, OBJAJECHUEM HABBIKAMH MCCIIEN0BATENBCKON AEATEIbHOCTH;

6) ¢usuueckoro BocmUTAHHUs, (OPMHUPOBAHUA KYJIbTYPbI 3I0POBbSI H
IMOLMOHAJIBLHOIO 0JIaronoJayYms:



TOTOBHOCTBIO NIPUMEHATh MaTEMAaTHUYECKUE 3HAHUS B HHTEpEcax CBOETO
3M0OpOBBS, BEIEHHUS  370pPOBOrO  oOOpa3a  KHU3HU  (30pOBOE  NIHUTAHHE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas ¢uznyecKas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBblKa pe(IEKCUU, NPU3HAHHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'0 K€ IIpaBa Ipyroro YeJI0BeKa;

7) IKOJIOTMYECKOT0 BOCTIHTAHHUS:

OpUEHTallMEN Ha MPUMEHEHUE MAaTEMaTUYEeCKUX 3HAHUMN JJI pEeLICHUs 3a/1a4
B 00JIACTU COXPAHHOCTH OKPYXKAIOIIEH Cpelbl, IJAHUPOBAHUS IMOCTYNKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsi OKpPYXAIoLIEel Cpelbl, OCO3HAHHEM
rJ100aFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U IyTel UX PeIIeHuUs;

8) apanTanuu K M3MEHSIIOUIMMCS YCJIOBHSIM COIUAJILHON M NMPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCS Yy APYTHX JIOJEH, MPUOOpETaTb B COBMECTHOW JEATEIBbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAUMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAaHUH, (POPMYIHPOBATH HUJEH,
NOHATHS, TUIOTE3bl 00 00BEKTaX U SBJICHUAX, B TOM YHCIIE€ paHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUUUTH COOCTBEHHBIX 3HAHMA W KOMIIETEHTHOCTEH, IJIAHUPOBATh
CBOC pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyalUlO, BOCIPHUHHMMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHUPOBATH
NPUHUMAEMbIe pEelIeHUs] U ACHCTBUSA, (GOPMYIMPOBATH M OLEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesysnbrare ocBoeHHS MPOrpaMMbl TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y oOydaromierocsi Oyayt chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATbHBIMHU
MO3HABATCIIBHBIMU ~ JICWCTBUSMH,  YHHBEPCAJIbHBIMH  KOMMYHHKATHBHBIMH
JNCHCTBUSMHU M YHUBEPCATBLHBIMU PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS
ba3zoBble JJoruueckune aAeicTBUA:

BBISIBJSITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE NMPHU3HAKM MaTEMAaTHUYECKUX
OOBEKTOB, TOHATUN, OTHOUICHHMM MEXIy MNOHATHSIMH, (POPMYyIUPOBATH
OTIpe/eNICHUs MOHATHH, yCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(UKALINH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;



BOCIIpUHUMATh,  (opmMynupoBaTb U  NPEeOOPa3OBBIBATH  CYXKIACHUS:
yTBEpAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOIONCHUSIX U YTBEPKACHUSIX, MpejaraTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHI;

JeNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKIEHUM (TpsIMble U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOSTEIBLHO JOKAa3aTelIbcTBa MAaTeMAaTHYECKHX
(dakTOB, BBICTpaMBaTh APTYMEHTALIMIO, MPHUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
NPUMEHATH METOJ, MaTeMAaTHYE€CKOW HHAYKIHH, OOOCHOBBIBaThH COOCTBEHHBIE
paccyxaeHuUs;

BBIOMpATh Crmocod pemieHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUM C  y4€ToM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).

Bba3oBble ncciienoBare/ibCKue AeiicTBUS:

MCIIOJIb30BaTh BOIMPOCHl KaK HCCIEI0BATENbCKUI WMHCTPYMEHT IO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh MCKOMOE U JlaHHO€, (hOpMUPOBATh THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

MPOBOJIUTH IO CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIaHYy 3KCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOSITeNIbHO (DopMyHpoBaTh 00OOIIEHUS W BBIBOABI MO pe3yJbTaTaMm
IPOBENEHHOTO  HAONIOACHUS, HCCIEAOBaHUS, OJKCIEPUMEHTa, OIEHUBATh
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJIOB U 0000IIECHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOLIECCA, A TAaKKE BbIABUIATH
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora c undgopmanmueii:

BBISIBJIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWH(GOpMAalMM, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (OPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpencTaBieHus HMHGOpPMALMM W WLTIOCTPUPOBATH
peniaemMbie 3a/1a4yu CXeMaMH, JuarpaMMaMu, MHOM rpaduKoi U MX KOMOMHALMSAMY;

OIICHUBATh HANEKHOCTh MHPOPMALIUUA TIO KPUTEPHUSIM, MPEIOKEHHBIM WU
c(OopMyIUPOBAHHBIM CAMOCTOSATENBHO.

KoMMyHHUKaTHBHBIC YHUBEPCAJIbHbIC yYeOHbIe AeCTBUA



BOCIIPHHUMAThL U GOPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBUH C YCIOBHIMU U
IeIIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS MO XOIy PEIICHHs 3aadH,
KOMMEHTHPOBATH MOJYYCHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHSI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOI TEMHI,
mpoOJeMbl, pemaeMol 3a7aud, BBICKA3bIBaTh WJIEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTaBIATh CBOU CYXKJICHHUS C CYXKJICHHSIMH JPYTHX YYaCTHHUKOB
nuajora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO IO3UIIMK, B KOPPEKTHOU (opme
(bopMyIMpPOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJIBTATHl PEIICHUS 3a/ad, SKCIIEPUMEHTA, MCCIICIOBAHNUSA,
MIPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4ETOM 3aaad
MIPE3EHTAIMNA U 0COOCHHOCTEH ayIUTOPHUH;

MIOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHJIUBHUIYAIBHOM
paboOThl TpPH pEIICHWH Y4YEeOHBIX MaTEMAaTHYCCKUX 3a7ad, NPHHUMATh Ieb
COBMECTHOM JIEeATEIHHOCTH, IUIAHHUPOBATH OPTaHU3AIMIO COBMECTHOW paboTHI,
pacnpenensiaTh BHIbI padOT, JOTOBApHBATHCS, OOCYKIATh IMPOIECC U PE3YJIbTAT
paboThI, 000011IaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B I'PYNIOBBIX (hopMax padoThl (00CyXaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBIIOJHITH CBOK YacTh pabOTBI |
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTHMH YICHAMH KOMAaHIIbI, OIICHUBATH
Ka4ecTBO pe3yJibTaTa M KadeCTBO CBOCTO BKJIaJa B OOIMH pe3ynbTaT Mo
KpUTEpUsiM, CHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBUS.

PerynsiTuBHBIC YHUBeEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranu3anus:

BBISIBJISITH TPOOJIEMBI JJISl PEIIECHUsI B JKM3HEHHBIX M yUEOHBIX CUTYalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXOAAX NPHUHITHUS pelieHUi (MHAUBUIYAIbHOE,
rpynmnoBoe);

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH, aJITOPUTM pELIEHUs 3anadyu (WId €ero
94acTh), BBIOHMpATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCI PECYypCoOB H
COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTUPOBaTh U KOPPEKTUPOBATH BapHAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTEJVICKT:

BJIAIETh CIIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3ybTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHBAILIMH U peIIeKCUH;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUH 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLIEHMBAaTh COOTBETCTBHUE PE3yJbTaTa JEATENbHOCTU MOCTABJIEHHOW IENU U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTUKCHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIP@XXaTh AMOLIMU TMPH H3YYCHUU MAaTEMaTHYECKHMX OOBEKTOB M (PaKTOB,
JlaBaTh SMOIMOHATFHYIO OIIEHKY PEIICHUS 3a/1a4H.

ITPEAMETHBIE PE3YJIBTATBI

K koHIy 00y4yeHus B 7 kaacce oOy4aromMics NOJYyUUT CIAEAYIOIIHNE PEIMETHBIE
pEe3yJIbTaThI:

Yuciaa 1 BIYUCTICHUS

PannoHnanpHbIe ynCIIa.

[lepexonuth OT OHOM (POpPMBI 3amUCU yucen K Apyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOH).

Hcrons30BaTh NOHATHS MHOYKECTBA HATYpPaJIbHBIX YUCEN, MHOKECTBA LIEIBIX
YHUCEJI, MHOXKECTBA PAUMOHAIBHBIX YHUCEN IIPU PEUICHUM 3a4ad, MPOBEICHUU
pPacCyXJI€HUHU U JIOKA3aTEIbCTB.

[ToHuMaTh 1 OOBACHATH CMBICI MO3UIMOHHON 3alMCH HATYPaJIbHOTO YHCHA.

CpaBHHBATh M YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCTIA.

BbInonHATh, coyeTass yCTHbIE M NUCBMEHHbBIE NPHUEMBI, apHU(PMETUUYECKUE
JEUCTBHS C PALIMOHAIBHBIMU YHMCIIAMH, UCIIOJIB30BATh CBOMCTBA YKCEN U MPABUIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BbINONHATE 1EHCTBUS CO CTETIEHSIMH C HATYypalbHBIMU IMOKA3aTEIsIMU.

Haxonuth 3Ha4eHHWs] YHMCIOBBIX BBIPAXKEHUH, COAEpXKAIIMX PAlUOHAIbHBIE
Yyclla U CTENEHU C HaTypalbHBIM II0Ka3aTejaeM, NPUMEHSATh pa3HOOOpa3HbIC
CI0CcOObI U MPUEMBI BBIYMCIIEHUS, COCTABIIATh U OIICHUBATh YUCIIOBBIE BHIPAYKEHUS
IIPU pELICHUU MPAKTUYECKUX 3aa4 U 3a/1a4 U3 JPYrUX y4eOHbIX MPEIMETOB.

OkpyrssaTh 4HciIa € 33JaHHOM TOYHOCTBIO, @ TaKXke IO CMBICIY
IPaKTUYECKOM CHUTyallMd, BBINOJHATh MPUKUAKY UM OLEHKY pe3yJbTara
BBIYMCJIEHUW, OLIEHKY 3HAYEHWW YMCIOBBIX BBIPAXKECHHWM, B TOM YHUCJIE IMpHU
pelIeHUH MPAaKTUYECKUX 3aau.

Pemarp TekcToBble 3adaud apu(METHUYECKHUM CIIOCOOOM, HCIIOIb30BaTh
TaOJIMIbI, CXEMBbl, YEPTEXKHU, APYTU€ CPEACTBA MPEACTABICHUS [TaHHBIX MpU
pelIeHnu 3a1ad.

Pemate MpakTUKO-OPUEHTHUPOBAHHBIE 3aJayM, CBSI3AHHBIE C OTHOILIEHUEM
BEJIMYMH, IPONOPUUOHAIBHOCTBIO BEJIWYMH, IPOLIEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl PEIIEHUs 3aa4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX 0OBEKTOB.



J1enmmMOoCTb.

Jloka3pIBaTh U MMPUMEHSATH IIPH PEIICHUH 3a/1a4 NMPU3HAKK ISIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, mpu3Haku 1eIMMOCTH CYMMbI M TIPOU3BECHUS 1IEJIBIX YUCEI.

PacknanpiBaTh Ha MHOXKUTEIU HATYypaJIbHbIC YUCIIA.

CBoOOAHO oOMEpUPOBATH TMOHATUSMH: YETHOE YHUCIO, HEUETHOE YHUCIIO,
B3aMMHO MPOCTHIE YHCIIA.

Haxoaute HanGosbmmii 00U IeUTENb 1 HauMEHbIIee 00IIee KpaTHOE
YHCeJl U UCIIOJIB30BaTh UX MPH PEIICHUH 33]1a4, IPUMEHATh alroputM EBkiuja.

OnepupoBarh TMOHSATUEM OCTaTKa MO MOMAYIIO, MPUMEHATH CBOMCTBA
CPaBHEHU MO MOAYJIIO.

AJire0OpanvecKue BbIPAKeHHU s

BripaxkeHnus ¢ nepeMEeHHBIMM.

Hcnonb3oBath anredbpandeckyro TEPMUHOJIOTHIO U CHMBOJIMKY, TPUMEHSTh
e€ B MpoIecce OCBOCHUS yueOHOTro MaTepuaia.

HaxoguTth 3HaueHuss OYKBEHHBIX BBIPKCHHUUN TpHU 3aJaHHBIX 3HAYCHUSIX

TIEPEMECHHBIX.
Hcnonn3oBath MOHITHE  TOXKJIECTBA, BBITIOJHATE  TOXKIECCTBECHHBIC
npeoOpa3oBaHusl BEIPAKEHUH, JOKA3bIBaTh TOXKJIECTRA.
MHOro4JICHBI.

Breimonuares  mpeoOpa3oBaHMs  LEOTO  BBIPAKEHHS B MHOTOYJIEH
MPUBEIACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITUEM CKOOOK.

BrInonHATh 1€CTBUA (CI0KEHUE, BBIUUTAHUE, YMHOKEHUE) C OJHOWICHAMU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIbI COKPAIIEHHOTO YMHOXEHUS (KBaapaT u
Ky0 CyMMBbI, KBaJpaT U KyO pa3HOCTHU, PA3HOCTh KBAApPaTOB, CYMMa M Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIUMCICHUM.

OcymecTBIATh Pa30KEHUE MHOTOWICHOB HAa MHOXHUTEIM C I[OMOUIBIO
BBIHECEHUS 3a CKOOKH OOIIEro MHOXHUTENS, TPYNIUPOBKU CIAraeMbIX, TPUMEHSS
bopMyIIbl COKPAIIEHHOTO YMHOXKEHUSI.

[IpumensaTs npeobpa3zoBaHUs MHOTOUYJICHOB JJIS PEIICHUS PA3IMYHBIX 3a7a4
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEealIbHON MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEHW C HATypajdbHBIMU TOKa3aTEIsIMU JIs
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUS U HEPABECHCTBA

Pemate snMHENHBIE YypaBHEHHMS C OJHOW NEPEMEHHOM, NMPUMEHSAS IpaBUia
nepexo/ia OT UCXOJHOTO YPAaBHEHUS K paBHOCUIIbHOMY emy. [IpoBepsTs, sABisieTcs
JIM YUCJI0 KOPHEM YpPaBHEHHUS.

[TonGupaTe npuMepsbl Map YHUCEN, SBJSIOMUXCS pPEHIeHUEeM JHUHEWHOTO
YpaBHEHHUS C ABYMSI IEPEMEHHBIMH.



CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JMHEWHOIO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHHSI.

Pewmate cuctemsl IByX JIMHEHHBIX YPaBHEHUH € IByMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnsAiTh W peliath JHUHEHMHOE YpPaBHEHHME WM CHUCTEMY JIMHEHHBIX
ypaBHEHUN IO YCJIOBHUIO 3aJauyd, HWHTEPHOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayy TIOJIyYeHHBIN pe3yJibTar.

DOYyHKUMHU

Koopaunate! u rpaduxu.

N300paxxkaTh Ha KOOPAMHATHOM MPSIMON TOUYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JTy4H, OTPE3KU, UHTEPBAJIbI, 3aITUCHIBATh YHCIIOBBIEC TPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMeyaTh B KOOPJIMHATHOM TUIOCKOCTU TOYKH 1O 33JaHHBIM KOOPJAHHATAM.

QyHKIUN.

Ctpouth rpapuku TUHEHHBIX (QYHKITHIA.

OnuceiBaTh € NOMOIIBIO (YHKIMI H3BECTHBIE 3aBUCHUMOCTU MEXAY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTB,
IPOU3BOJUTENILHOCTb, BpEMSI, 00bEM pabOTHI.

Haxoauts 3HaueHue pyHKIUY 0 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuil crocod MpeAcTaBlICHUS W aHalv3a WUHGOpMAaIUU,
U3BJIEKATh U MHTEPIPETUPOBATh MH(POPMALIUIO U3 IPaUKOB PEATbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

Hcnonp3oBath CcBOMCTBA (GYHKIMNA Jid aHainu3a TpaduKoB peaTbHBIX
3aBUCUMOCTEN (HyIH (DYHKIIMH, TMPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIUH,
IIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIMM, HAUOOJIbIIEE M HAaWMEHbILEEe
3HauYeHUs PYHKINN).

Hcnonb30Bath rpa@uKu Juist UCCIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, MTPU
pellleHny 3a7a4 U3 APYyTux Y4eOHbIX IPEIMETOB U PEaIbHOM KU3HU.

K xonIry oOydueHus B 8 kjacce 00ydJarOIIUiics MOTYyIHUT CICAYIOIINE TTPSAMETHBIC
pE3yJIbTATHI:
Yucjaa v BbIYUCIEeHUA
HNppauunonanbHbie yucna.
[lonumaTh ¥ WCHOJB30BaTh TMPEACTABICHUS O PACIIMPEHUM YHUCIOBBIX
MHO>KECTB.
CB00OOIHO OIIEpHUPOBATH MOHATHAMU: KBaAPATHBIM KOPEHb, apu(METHICCKHMA
KBaIpaTHBI KOPE€Hb, UPPALMOHATIBHOE YHCIIO, HAXOJAWUTh, OLICHUBATh KBAJIPATHHIC
KOPHH,  UCIOJB3YS  TpPU  HEOOXOAUMOCTH  KaJbKYJATOP, BBITIOJTHATH



npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAJAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HaydajdbHBIE MPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
YuCeJ JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, U300paxaTh J1€MCTBUTEIIbHbBIC
YHUCJIa TOYKaMHA Ha KOOPJAWHATHOU MPSAMOU.

Hcnonb30BaTh 3amucu OONBIIMX U MaJbIX YUCEN C MOMOIIBIO JIECATUUYHBIX
npobeit u crenenel uyucna 10, 3anmuchiBaTh M OKPYIJISITH YKMCIOBBIE 3HAYCHUS
peaNbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMOCTb.

CB0OOOIHO oOmepupoBaTh TMOHSATHEM OCTaTka IO MOJIYJI0, MPUMEHSThH
CBOICTBa CpaBHEHUH MO MOJYJIIO, HAXOJIUTh OCTAaTKA CYyMMBI U ITPOU3BEIEHUS 110
JTAHHOMY MOAYJIIO.

AJire0OpanvecKkue BbIPpaKeHU s

JpoOHO-paliioHaIbHBIE BHIPAKEHHUSI.

HaxomuTs pomycTuMble 3HAU€HUS NMEPEMEHHBIX B JIPOOHO-pAllMOHATIBHBIX
BBIPAYKECHUSX.

[IpuMeHsITh OCHOBHOE CBOMCTBO pallMOHAILHON JpOOH.

BhINonHATh pUBEAEHUE anredpandeckux Apodeil Kk o0lieMy 3HaMEeHaTeNto,
CIIOKEHUE, YMHOKEHUE, JIeJIEHNE aNreOpandyeckux IpoOei.

BBINONHATE TOXK/1€CTBEHHBIE TPE0OPA30BaHUS PALlMOHAIBHBIX BHIPAXKEHUM.

[IpuMeHnsATh npeoOpa3oBaHus BBIPAXKEHUM JJI pELICHUs pa3IMYHbIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

Cremnenu.

[IpuMeHATH MOHATME CTENEHM C LEdbIM  [I0Ka3aTeJaeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTesIeM.

HppanrioHanbHble BEIPAKEHUSI.

HaxoauTte nomycTUMBIE 3HaYEHUS IEPEMEHHBIX B BBIPAKEHUSX, COAEPIKAILNX
apu(pMeTnYecKre KBaApaTHbIE KOPHH.

Bomonusate npeoOpa3oBaHusi HMppalMOHAIBHBIX BBIPAKEHHUM, HCIOJB3Ys
CBOMCTBA KOPHEMN.

YpaBHeHUS U HEPABEHCTBA

Pewate kBajipaTHbIE ypaBHEHUSI.

Pemate 1poOHO-paliiOHaIbHbIE YPABHEHUS.

Pemate nuHEWHbIE ypaBHEHUS C TNapaMeTpaMH, HECIIOKHBIE CHCTEMbI
JIMHEVHBIX YPABHEHUH C MMApAMETPaMHU.

[IpoBoauTh HMcCenOBaHNS YPAaBHEHUW M CHUCTEM YPAaBHEHHM, B TOM YHUCIIE C
npUMEHEHUEM TpadUuuecKuX TMpeAcTaBlIeHUd (ycTaHAaBIMBaTh, WMEET JU
yYpaBHEHUE WM CHUCTEMa YPAaBHEHHMM pEILECHUs, €CIM HUMEET, TO CKOJbKO, U
rpouee).



ITepexoauTh OT clIOBECHON (POPMYIHUPOBKH 3a7a4M K €€ anreOpandeckoi
MOJEIA C TIOMOIIBID COCTaBJICHUS YPAaBHEHUsS WIM CHCTEMBl YPaBHEHMW,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M ITOJTyYECHHBINA PE3YJIbTAaT.

[IpuMEHATh CBOMCTBA YHCIOBBIX HEPABEHCTB [JIsi CPABHEHHUS, OLICHKU,
pelaTh JTUHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM U UX CHUCTEMBI, JaBATh
rpauyuecKkyr0 WLTIOCTPAIMI0 MHOMKECTBAa PpELICHUITHEPaBEHCTBA, CHCTEMBbI

HEPABEHCTB.

DOYyHKUMHU

[lonnmath U KCIMONB30BAaTh (PYHKIIMOHAIBHBIE TOHATHUA U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUYCHMSI), ONMPEICIATh 3HaYeHHE (YHKIUU IO 3HAYCHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpouts rpadguku QpyHKUIUN , ONMUCHIBATH CBOMCTBA YHUCIOBOM (DYHKIHUU TIO

e€ rpaduky.

K xoHIty 00ydeHus B 9 kyiacce oOyqaromuifics moJIyquT CICAYIONIUE MPEIMETHBIC
pe3ybTaThl:

Yuciia ¥ BBIYUCTCHUSA

CBoOOHO oOIEepUpOBaTh MOHATUSAMHU: KOPEHb N-il CTENEeHM, CTENEHb C
palMOHANBHBIM II0KA3aTElIeM, HAXOAUTh KOPEHb N-H CTENEHH, CTENEHb C
palOHAIIBHBIM [MOKA3aTeJIeM, HCIOJb3Ysl MPH HEOOXOAMMOCTH KaJbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS N-1 CTENIEHU, CTEIIEHU C PAllMOHAJIBbHBIM IIOKA3aTEIIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA JCHCTBUTENIBHBIX UYUCEI IPU PELICHUU
3a/1a4, MPOBEACHNUH PACCYKIECHUN U TOKA3aTEIbCTB.

CpaBHUBaTh MW yHOPANOYMBATH JCHUCTBHUTENIBHBIE YHCIA, OKPYIJIATH
JNEUCTBUTEIIBHBIE YMCIIA, BBINOJIHATh NIPUKUAKY PE3YyJIbTaTa BBIYMCICHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJire0OpanvecKkue BbIPpAKeHHU s

CBOOOAHO oOMEpUpPOBATH MOHATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAMTH
KOPHU KBaJPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaApaTHBIN TPEXWIECH HA TUHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pewars JiMHENMHBIE M KBaJpaTHBIE YPAaBHEHUS, YPABHEHMs, CBOLALIMECH K
HUM, APOOHO-paIlMOHAJIbHBIE YPABHEHHS.

Pemrars HeClIOkKHBIE KBaJAPATHBIE YPABHEHHUS C TAPAMETPOM.

Pewars yiMHEMHBIE HEPABEHCTBA, KBAJPATHBIC HEPABEHCTBA, HCIIOJIb30BAaTh
METOJI MHTEPBAJIOB, M300pakaTh pELICHHME HEPABEHCTB Ha YHCIOBOM MPSMOIA,
3alUCBHIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Pematp cuctembl IBYX JIMHEHMHBIX YPAaBHEHUH C JBYMs IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OHO YPABHEHUE HE SABIISICTCS JIMHEUHBIM.

PemaTp HeClI0)KHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUH C TAPAMETPOM.



[IpuMeHsTh METO/IbI PABHOCWIIBHBIX IIPE0Opa30BaHUM, 3aMEHBI NIEPEMEHHOI,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-ii cTeneHe.

Pemate  cHcTeMBl  JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMBbl  HEPaBEHCTB,
BKJIIOUAIOLME KBAJpPAaTHOE HEPABEHCTBO, H300pa)xkaThb pELICHHE CUCTEMBI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEIEHUE C TOMOUIBIO CHMBOJIOB.

Pemate ypaBHEHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM YHUCJIE C
OTrpaHUYCHMSIMH, HAIPUMED, B LENbIX YNCIIAX.

IIpoBOaNTE HCCIENOBaHUS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM YMCIIE C
OPUMEHEHHEM TIpapUUecKuX MpeACTaBIeHUN (yCTaHABIMBATh, WMEET JIU
YpaBHEHUE WM CHCTEMA YpPAaBHEHWI PEIICHMs, €CIM HMEET, TO CKOJbKO, H
npouee).

Pemarp TekcTOBBIE 3ajauM  anreOpamyeckuM CHOCOOOM €  TOMOIIBIO
COCTABJICHHsI YPaBHEHHUI, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA W WX CUCTEMBI JJIsi COCTaBJICHUS
MAaTeMaTUYECKOW MOJEIM pPEaJbHOM CUTyalMd WIA NPUKIAJHOM 3a1adu,
WHTEPHPETUPOBATH NOJYUYCHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

Yucii0BbIe MOCTAEA0BATEIBHOCTH U IIPOrPecCUH

CBOOOHO oOMNEpUpPOBaTh MOHATUSAMU: 3aBUCUMOCTb, (QYHKUUA, Tpadux
GyHKUMH, TpsMas MOPONOPLHOHAIBHOCTb, JIMHEWHass (QyHKUMs, oOpaTHas
IPONOPLUUOHAIIBHOCTD, TapaboJia, runep0oiia, KyCoOUHO-3aJaHHast (PYHKIIHSL.

HccnenoBath QpyHKIMIO 110 €€ TpadUKy, yCTaHABIMBATh CBOMCTBA (PYHKIUIL:
00JacTh ONPENENICHUs], MHOKECTBO 3HAUYECHUU, HYIUM (QYHKIUH, MPOMENKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXYTKHM BO3pacTaHus M yObIBaHUSA, UETHOCTh U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHbIIEE 3HAYEHUS, ACUMIITOTHI.

Pacnio3naBaTh KBaApaTUYHYyO (PYHKIUIO 1O (popmylie, IPUBOAUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Omnpenensth noynoxeHue rpaduka KBaApaTUYHONW (YHKIUH B 3aBUCUMOCTHU
oT € K03 PUITUEHTOB.

Crpouts rpaduk  KBagpaTMYHOW  (YHKUIMH, ONKUCHIBATH  CBOWMCTBA
KBaJPaTUYHON PYHKIMU 1O €€ rpauKy.

Hcrnonp30BaTh CBOMCTBA KBAIpaTUUHON (DYHKITUU JIJIsl pEIISHUS 3a71a4.

Ha npumepe kBagpatndnoit GyHKIuu ctpouth rpaduk Gyukiuu y =af(kx +
b) + ¢ ¢ nomomrkio peodpazoBanmii rpaduka pynkuuu y=Ff(X).

WnmoctpupoBaTh ¢ MOMOIIBIO Tpaduka peaidbHYI0 3aBUCUMOCTbh WIH
IIPOLIECC 10 UX XaPAKTEPUCTUKAM.

Apudmernyeckasi U reoMeTpudecKas NPOrpeccuu

CB0OOHO ONEepUpPOBATH MOHATUSIMU: MTOCIIEI0BATEILHOCTD, apuPMETHIECKas
U T€OMETPUYECKasi TPOrPECCHH.



3agaBaTh IOCIEAOBAaTENILHOCTH PAa3HBIMH  CIIOCOOAMHU:  OMMCATENILHBIM,
TaOJIIMYHBIM, C TIOMOIIBI0 (POPMYIIBI N-TO YIEHA, PEKYPPEHTHBIM.

BbIMONHATE  BBIYMCIEHUS C UCHOJNb30BaHWEM ¢GopMya N-TO  WieHa
apu(METHYECKON U TeOMETPUYECKON POTrPeCcCHii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4YI€HBI IOCJIEIOBATEILHOCTH TOYKAMH Ha KOOPAMHATHOM
TUIOCKOCTH.

Pemate 3amaum, cBsI3aHHBIE C YHCIOBBIMH MOCIEI0BATEIBLHOCTSIMH, B TOM
qucye 3aJ]a4d U3 PeabHON JKU3HU (C MCIIONb30BAaHUEM KaIbKYJISATOPa, MU(POBBIX
TEXHOJIOTHH ).

Pacrio3naBaTh W TOPHUBOOUTH TMPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEIOBATEIbHOCTEH,  OTPAaHMYEHHBIX  MOCJIENIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBAIOIINX ) TIOCIEI0BATEIBHOCTEH.

HmeTp nipeacTaBieHne 0 CXOAUMOCTH MOCIIEI0BATEIbHOCTH, YMETh HAXOIUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUECKON MPOTrPECCUH.

[TpuMeHsITh METO MAaTEMaTHIECKOM MHAYKIIUY TIPY PEIICHUH 3a7ad.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Konu4yecTBo yacos DJIeKTPOHHbIE
Ne /i HauMeHnoBaHue pa3aesioB U TeM Korrpoasnsie | Mpaxriveckse (uudposbie)
NMPOrpamMMbI Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI pecypest
1 UNCJIA 1 BBIYNCJIEHMA. 1 1 bubnuoreka [JOK
PanmonaneHblie uncina (MIOBTOPEHUE) https://m.edsoo.ru/77e09b13
5 OYHKIHWN. KoopauHatsl u 17 1 bu6mmoteka LIOK
rpaduku. OyHKIUN https://m.edso0.ru/77e09b13
3 AJITEBPAMYECKHUWE BBIPAXKEHU . 7 bubnuorexa [JOK
BeIpaxkeHus ¢ nepeMeHHbIMA https://m.edsoo0.ru/77e09b13
4 YPABHEHI/I{{ N CUCTEMbI 10 1 bubnuorexa [JOK
YPABHEHHMU. JIunelinbie ypaBHEeHUS https://m.edsoo.ru/77e09b13
5 UUCJIA 1 BBIUUCJIEHUSA. Crenens ¢ 5 bubnuorexa [JOK
HaTypaJbHBIM [10Ka3aTelIeM https://m.edso0.ru/77e09b13
6 AJITEBPAMYECKUE BBIPAXXEHU AL 23 1 bubnnorexa [IOK
MHorousneHsl https://m.edsoo.ru/77e09b13
7 AJITEBPAMYECKUE BBIPAXXEHU AL 14 1 bubnnorexa [IOK
DopMyJIbl COKPAIIEHHOTO YMHOKEHHUSI https://m.edsoo.ru/77e09b13
bubnmnoreka [IOK
8 YUCJIA 1 BBIYUCJIIEHU . [denumocTh 10 https://m.edso;.lru/77e09b13
. bubnmnoreka [IOK
o OYHKIIN,. Juneitas pyrkuns 16 1 https://m.edso;.lru/77e09b13
YPABHEHI/I{{ N CUCTEMBI BuGmiorexa LIOK
10 YPABHEHUWMU. Cuctembl TMHEHHBIX 14 1

YpaBHEHUI

https://m.edsoo.ru/77e09b13
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1 [ToBTOpenue, 06001eHNE, 8 bu6mmoteka [LIOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 136



https://m.edsoo.ru/77e09b13

8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne n/n Konrpoasnsie | IlpakTudeckue
NMPOrpamMmbl Bcero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
1 YPABHEHUA U HEPABEHCTBA. 20 1 bubmmoreka [JOK
HepaBenctpa https://m.edso0.ru/6d40b704
2 UNCJIA YU BBIYMCJIEHU . KBaapaTHblit 17 1 bubnnoreka [IOK
KOpEHb https://m.edso0.ru/6d40b704
YPABHEHNMA 1 HEPABEHCTBA. bubmmoreka [IOK
3 17 1
KBagpartHble ypaBHEHUs https://m.edso0.ru/6d40b704
4 AJITEBPAMYECKUE BBIPAXKEHU . 17 1 bubnnoreka [IOK
JpoOHo-paninoHaIbHbIE BEIPAKCHUS https://m.edsoo.ru/6d40b704
5 YPABHEHUMA 1 HEPABEHCTBA. 19 1 bubnnoreka [IOK
HpoOHo-paninoHaIbHbIe ypaBHEHUS https://m.edso0.ru/6d40b704
bu6mmoteka I[IOK
OYHKIMN 1 1
6 YHKIL > https://m.edso0.ru/6d40b704
7 AJITEBPAMYECKUE BBIPAXKEHU . 14 bubnnoreka [IOK
Crenenu https://m.edso0.ru/6d40b704
bu6nmunorexa [IOK
8 UNCJIA 1 BBIYUCJIIEHU . JenmumocTh 7 1 httos://m.eds0o.ru/6d40b704
9 [ToBTOpenwue, o000mIEeHNE, 10 1 bubnunorexka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/6d40b704
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 8 0
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Kourpoabnbie | IlpakTnyeckue
n/n NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 OYHKLMH 25 1 https://m.edsoo.ru/133deaba
5 YPABHEHNWA U HEPABEHCTBA. 15 1 bubmuorexa [JOK
KBanpaTHbie HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHUSA U HEPABEHCTBA. o5 1 bubnuotexa [JOK
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE ITOCJIEAOBATEJIBHOCTHU o5 1 bubnunoreka [IOK
N ITPOI'PECCHUH https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAXKEHU L. 12 1 bubnuoteka [IOK
CreneHs ¢ pallMOHaIbHBIM [10Ka3aTEIEM https://m.edsoo.ru/133deaba
[ToBTOpenue, 00001IeHNEe, CUCTEMATU3AITUS bu6mmoreka [IOK
6 . 34 1
3HAHUU https://m.edsoo.ru/133deaba
OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136 6 0
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https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba

MPOBEPSEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBbHOM TIPOI'PAMMOBI

7 KJIACC
Kon .
IIpoBepsiemble nMpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NPOBEPSIEMOr0 .
00pa3oBaTeJILHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJibTaTa
1 Uucna v BEIYHUCICHUS
11 BeInonHATe, coueTast ycTHblE M MUCbMEHHBbIE NPUEMBI, apudMeTHdecKue
' JeMCTBUS C pallMOHATLHBIMH YU CIIAMH
HaxonuTh 3HaYeHHsI YHMCIOBBIX BBIPAKEHHUM, NPUMEHSTH Pa3HOOOpPa3HbIC
1.2 crocoObl M TpUEMBl BBIYMCICHHMS 3HAYEHUH JApOOHBIX BBIPAXKEHUH,
coJiepKaliuX OObIKHOBEHHBIE U JIECATUYHbIE IPOOU
[lepexoauth OT OHOW (OPMBI 3aIIUCH YHCET K JIPyroil (mpeoOpa3oBHIBATH
13 JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUUHYIO IPOOb)
14 CpaBHMBATh M yIIOPAI0YUBATh PALMOHAIbHbIEC YHCIIA
15 OKpyriaTh yncia
BBIMONHATE TPUKUAKY M OLEHKY pe3yibTaTa BbIYMCICHHUH, OLIEHKY
1.6 3HAYEHUH YHUCIIOBBIX BbIpAKEHUH. BBIMONHATE AEHCTBHS CO CTENEHSAMU C
HaTypaJbHbIMH [IOKa3aTeNSIMU
17 [lpuMeHAT,  TPHU3HAKH  JCIAMOCTH,  PA3JOKEHHE HAa  MHOXKHTEIN
' HATYPaITbHBIX YUCEI
Pemate nmpakTHKO-OPHEHTUPOBAHHbBIE 3aj]aud, CBS3aHHBIE C OTHOLICHHEM
18 BEJIMYMH, MPONOPLHOHATIBHOCTBIO BEJINYNH, npoueHTaMfI,
MHTEPIPETHPOBATh PE3YIbTATHl PEHICHUsS 3a/a4 C y4ETOM OTpaHHUYCHHH,
CBSI3aHHBIX CO CBOMCTBAMH paccMaTpUBaEMbIX OOBEKTOB
2 Anrebpanueckue BIpaKeHUs
21 Hcnonp30Bath anredpandeckyro TEPMHUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH
' e€ B Ipoliecce OCBOCHUs y4eOHOro MaTepuasa
29 HaxonuTh 3HaueHHs OYKBEHHBIX BBIPQXKEHUH NpPH 33JaHHBIX 3HAUEHHSIX
' TIePEMEHHBIX
53 BeimonHsaTe  mpeoOpa3oBaHUS  LENOTO  BBIPAXKEHUS B MHOTOWIEH
' NIPUBEJICHUEM TTOJ00HBIX CIIaraeMBbIX, PACKPBITHEM CKOOOK
24 BBIMONHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOYICHa Ha
' MHOT'OYJIEH, TPUMEHATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH
OcymiecTBISITh Pa3IoKEHNE MHOTOWIEHOB Ha MHOMKHUTEIH C TIOMOIIBIO
2.5 BBIHECEHHsI 32 CKOOKM OOIIEero MHOMKHUTENs, TPYNIUPOBKU CllaraeMbiX,
npUMeHeHHs GOPMYIT COKPAIIEHHOTO YMHOXKEHHUS
2.6 [TpumeHsTH TPeoOpa3oBaHUss MHOTOWICHOB ISl PEIICHUS Pa3IMUHBIX 3a1a4




3 MAaTEMATHUKH, CMCKHBIX ITPEAMCTOB, U3 peaﬂbHOﬁ IIPpaKTUKN

Hcnons30BaTh CBOWCTBA CTENEHEW C HATYPaJIbHBIMHU IIOKA3aTEIAMM UL

21 peoOpa3oBaHKs BHIPAKEHHI
3 YpaBHEHMSI U HEPABEHCTBA
Pewmrate nuHENHHBIE ypaBHEHMs C OJHOM IEPEMEHHOW, NPUMEHss IpaBUIIa
3.1 Iepexo/ia OT MCXOJHOIO ypaBHEHUS K paBHOCHIbLHOMY eMy. IIpoBepsTs,
SBJIACTCS JIM YUCIIO KOPHEM YpaBHEHUS
3.2 [IpumensaTh rpaduueckue METobl IPU PEIICHUH JIUHEHHBIX YpaBHEHUN U
' MX CHCTEM
33 [lonGupats npuMmepsl Hap 4YHCed, SBISIOMUXCA PEIIEHUEM JIMHEHHOro
' YPaBHEHUS C IBYMsI IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOW IJIOCKOCTU TpadUK JMHEHHOTO YpaBHEHHS C
3.4 JIBYMs TEPEMEHHBIMM; IOJIB3YSCh TIpaUKOM, MPUBOAUTH IPUMEPHI
pelIeHNs ypaBHEHUS
35 Pemate cucreMbl IByX JIMHEMHBIX YPaBHEHHMM C JBYMS II€PEMEHHBIMH, B
' TOM 4Hcie rpaduuecKu
CocraBnaTh M pewmaTb JMHEWHOE YypaBHEHUE WIM CHUCTEMY JIMHEMHBIX
3.6 YPaBHEHUI IO YCJIOBHIO 3aJa4M, MHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4y MOJIy4CHHbIN pe3ynbTar
4 Koopaunats! u rpaduku. OyHKIANA
N300paxxath Ha KOOpAMHATHOW MPSAMOW TOUKH, COOTBETCTBYIOILME
41 3aJaHHbIM  KOOpAMHATaM, Jy4d, OTPE3KH, WHTEpBajlbl, 3alHChIBAThH
YHCIJIOBBIE TPOMEKYTKH Ha aIredpanvdeckoM sI3bIKe
4.2 OTMmeuaTs B KOOPAWHATHOM MJIOCKOCTU TOYKH I10 33/1aHHBIM KOOPJMHATAM
4.3 Crpoutb rpaduku TUHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKIUHN Y = [X|
OnuceiBaTh C MOMOIIBIO (YHKUMH M3BECTHBIE 3aBUCHUMOCTH MEXITY
44 BEJIMYMHAMU: CKOPOCTh, BPEMsI, pACCTOSIHUE, 1IEHY, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTENILHOCTh, BpeMsl, 00BEM pabOTHI
4.5 HaxonuTs 3HaueHne QyHKIMH 110 3HAUEHUIO €€ apryMeHTa
ITonumats rpaduyeckuii crnocod MpeacTaBaeHHUs U aHaNIKU3a WHPOPMAIHH,
4.6 U3BJIEKaTh U MHTEPIPETUPOBATh MH(POPMAIMIO U3 TPapUKOB pealbHbIX
MPOLIECCOB U 3aBUCUMOCTEMN
8 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
NPOBEPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOT'0 00111ero 00pa3oBaHus
pesyJabrara
1 Uucna 1 BEIYUCIICHUS
11 Hcnonp30BaTh HayallbHBIE NIPEICTABICHUS O MHOXECTBE ACHCTBUTEIBHBIX




qyucen JUIsl  CPaBHEHUs, OKPYIJICHWS M BbIYMCICHUH, H300paxarh
JEHCTBUTENIBHBIE YUCIIA TOYKAMU HAa KOOPAMHATHOW MPSIMOU

[IpuMeHsATh NOHATHE apU(METHUECKOrO KBAJPATHOTO KOPHS, HaXOAUTh
KBaJpaTHbIe KOpPHHU, WCHOJB3yd NpPU HEOOXOAUMOCTH KAJIBKYISATOP,

12 BBINIOJIHATh MPEOOpa3oBaHUsl BBIPAKEHUHM, COJAEpXKAlIMX KBaJpaTHbIC
KOpHH, UCIIOJIb3Yysl CBOMCTBA KOPHEHN
13 Hcnonp30Bath 3anMcH OOJNBIINX U MAJIBIX YHCET C TOMOIIBIO AECATHYHBIX
' npo0Oeit u creneHel yncna 10
2 Anrebpanyeckue BbIPaKEHHUSI
21 [IpuMeHsATH TMOHATHE CTENEHM C LENbIM II0Ka3aTeleM, BbIIOIHATh
' peoOpa30BaHUs BbIPAXKEHHI, COIEPIKALIINX CTENEHH C IEJIBIM ITOKa3aTesileM
BobInonHATE TOXIECTBEHHBIE TPEOOPA30BaHUsl PALIMOHATBHBIX BBIPAXKEHUN
2.2 Ha OCHOBE MpaBWJ JEHCTBUN HaJ MHOTOWIECHAMH M alredpandyecKumMu
IpoOsMu
2.3 PacknanpiBaTh KBagpaTHbIA TPEXUIECH HA MHOXKHUTEIN
24 [IpumensTs npeoOpa3zoBaHUs BBIPAXKEHUN JUIsl pELICHUs PA3JIMYHBIX 3aja4
' 13 MaTeMaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKHU
3 YpaBHCHHS 1 HEPABESHCTBA
31 Pewiate suHeliHblE, KBaJPATHBIE YPaBHEHUS ‘I'/I palMoHaJIbHbIE YPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUH C IByMsl IEPEMEHHBIMU
[IpoBOANTH IPOCTENIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHHUM, B
3.2 TOM YHCIIe C IPUMEHEHHEM I'paUUeCcKuX MpeAcTaBIeHU (ycTaHABIUBATh,
' MMEET JIM YpaBHEHUE WIM CUCTEMa YPABHEHUM pEILIEHUs, €CIH UMEET, TO
CKOJIbKO, U TIpOYee)
[lepexonuth OoT cioBecHOW (HOPMYNIHPOBKHU 3anaduu K €€ anredOpandeckon
33 MOJIENI C TOMOILBIO COCTABJIEHUS! YPABHEHMsI WJIM CHUCTEMbl YpaBHEHUH,
' WHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33JauM MOJyYEHHBIN
pe3ynbTar
[IpuMeHsTh CBOICTBA YHCIOBBIX HEPABEHCTB [UIsl CPABHEHMS, OLIEHKH,
3.4 pelarh JIMHEHMHbIE HEPaBEHCTBA C OJHOM MEPEMEHHOW W HX CHUCTEMBI,
' JaBaTh TpadUUECKYI0 WIUTFOCTPAIlMI0O MHOXKECTBA PEIICHUN HEpaBEHCTBA,
CUCTEMBbI HEPAaBEHCTB
4 OyHKIIH
[Tonnmarth 1 MCTONB30BaTh (PYHKIIMOHAIBHBIE TIOHATUS U SI3BIK (TEPMHHBI,
4.1 CUMBOJIMYECKHE O0O3HAu€HUs), ONpPENeNITh 3HAue€HUE (QYHKIHH IO
3HAUEHUIO apTyMEHTa, ONPEAETATh CBOMCTBA (DYHKIIMU TI0 e€ TpaduKy
Ctpouts rpaduku dIeMEeHTapHBIX QYHKIUHN BHIA:
y=k/x
4.2

, Y =x%, Y = x* Y = [X|, onuChIBaTh CBOMCTBA YMCIOBOW (YHKUUHU MO €&

rpaduky




9 KJIACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJbTaThl 0CBOECHNUSI OCHOBHOI
MPoBePSIEeMOro N
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOT'0 00111er0o 00pa3oBaHus
pe3yjabTara
1 Ywucma ¥ BEIUUCICHUS
1.1 CpaBHUBATH U yNOPSI0YMBATH PallMOHAJIbHBIC U UPPALIMOHATIBHBIE YHCTIa
BemonHaTe apudMeTHdeckue ACUCTBHS C PAIMOHATBHBIMUA YHCIAMH,
12 coyeTass YCTHbIE W MUCHBMEHHBIE NPUEMBI, BBINOJIHATh BBIYUCICHUSA C
HMppalOHAIbHBIMU YHCTIaMU
13 HaxonuTe 3HaueHMs cTeNEHEW C LENbIMU IOKa3aTeasiMU M KOPHEW,
' BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BHIPAKCHUHN
14 OKpyriiATh JEHCTBUTENbHBIE YUCIA, BBINOIHATH NPUKUIKY pe3yJibTara
' BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKECHUN
2 VYpaBHeHUSs 1 HEPABEHCTBA
21 Pewmate nuHeiHbIE U KBaJpaTHbIE YpPaBHEHUS, YPaBHEHUS, CBOIALIMECA K
HUM, MPOCTEUIINE TPOOHO-PAIMOHANBHBIE YPABHEHHUS
Pemate cuctembl IBYX JIMHEWHBIX YPAaBHEHUH C JIByMsl NI€PEMEHHBIMHU U
2.2 CHCTEMBbl JBYX YPaBHEHUW, B KOTOPBIX OJHO YpPAaBHEHUE HE SIBISACTCS
JIMHEHHBIM
Pemares TekcTOBBIC 3amauyd anreOpaMvyecKuM CIIOcOOOM C  TOMOIIBIO
2.3 COCTaBJIEHUS ypPAaBHEHUS WM CUCTEMbl JBYX YPaBHEHH C JIByMs
MEPEMEHHBIMU
IIpoBOaMTH pOCTENIIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B
24 TOM YHCIIE C TPUMEHEHHEM TpaduUecKuX TMpeACTaBICHUN (HampuMmep,
' YCTaHABJIMBATh, UMEET JIN YPABHEHUE WJIM CHUCTEMa yYPaBHEHUM pelIeHUs,
€CJIM UIMEET, TO CKOJILKO)
Pemarp nuHelHble HepaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaThb
25 pelIeHHEe HEPABEHCTB HAa YHCIOBOW MPSIMOM, 3alUCHIBATh PEIICHUE C
IIOMOIIIbIO CUMBOJIOB
Pematb  cucTeMBl JIMHEHWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
26 BKIIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHUE CHCTEMBI
' HEpPABEHCTB HA YHUCJIOBOW MPSIMOM, 3alMCHIBATH PELIEHHUE C ITOMOILBIO
CHMBOJIOB
2.7 Hcnonp30BaTh HEpABEHCTBA MPH PEIICHUH PA3IMYHBIX 3a/1a4
3 OyHKITUN
Pacno3naBate (yHKIMM HW3ydeHHBIX BUIOB. [loka3piBaTh CXEeMaTHUYECKH
31 pacrojoXKeHue Ha KOOPAWHATHOM IIOCKOCTH TpaduKoB (QYHKIMHA BHA:

y=kx, y=kx+b, y=k/Xx, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HA4YEeHUH
K03 QHIIMEHTOB, ONKMCHIBAThH CBOWCTBA (DYHKLIMI




Iloka3pIiBaTh CXE€MaTHUYSCKU PACIIOJIOKCHHUC Ha KOOp,[[HHaTHOﬁ IIJIOCKOCTH

32 rpadukoB GpyHKIMH Buga y = VX, y = |X| 1 OMUCHIBATh CBOMCTBA (DYHKITUI
33 Ctpouts u n300pakatb CXxeMaTuyecku rpaduku KBaJIpaTUUHBIX (QYHKIUH,
' OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIUHN IO X TpaduKam
34 PacrioznaBate kBagpaTuuHyto GyHKIHIO 110 GopMyJie, IPUBOAUTH IPUMEPHI
' KBaJpaTUYHBIX (PYHKLIUH U3 peaTbHON )KU3HU, PU3UKH, TEOMETPHH
4 Apudmernueckas 1 reoMeTpuyecKast porpeccuu
41 Pacnio3naBate apu(MeTHUecKyl0 M TeOMETPUYECKYI0 MPOrpeccHuu IMpu
' pasHbIX criocobax 3aJaHus
BBIMOMHATE  BBIYMCICHUS C HWCMOJNB30BaHWEM (GOpMya N-rO  4ieHa
4.2 apuMeTHUYeCKOil W TeoOMETPUYECKOW MpPOrpeccuii, CyMMbl IMEPBBIX N
YJICHOB
43 N300pakaTh WiEHBI IMOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPAWHATHOMN
' IUIOCKOCTH
Pemarp 3amaun, CBA3aHHBIE C YHUCIOBBIMHU IOCIEIOBATENbHOCTSIMH, B TOM
4.4 yuclie 337aud M3 pPEeaJbHOM JKM3HU (C HCIOJB30BAaHHUEM KaJlbKYJATOPA,

IU(GPOBBIX TEXHOJIOTHH)




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 3/1eMEHT cOAePKAHUSA
1 Yucna v BEIUUCIICHUS
JpoOu 0OBIKHOBEHHBIE U ACCATUYHBIC, IEPEX0] OT OJHOU (popMBbI 3amucu apodeit
11 K Apyroi. IloHATHe panMoOHAaIBPHOrO YKCIIa, 3alIACh, CPABHEHUE, YIIOPSI0OYUBAHNE
palMOHaIbHBIX YUCEI
12 Apudmernueckue IeHCTBUS C pallMOHAIbHBIMU yHclIaMU. Pemienue 3agau u3
' peasbHOM NMPaKTHUKU HA YacTH, Ha Jpodu
13 Crenenb C HaTypajdbHbIM IIOKa3aTeleM: OIpelelieHHe, IpeoOdpa3oBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPENIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [IpouieHThl, 3a0UCh MPOLIEHTOB B BUJAE JpoOU U poOu B BUIE NpoLEeHTOB. Tpu
' OCHOBHBIE 3a/1a4¥ Ha IIPOLIEHTBI, PELICHUE 3a/1a4 U3 PEaJIbHOU IPAKTUKU
15 [TpuMeHeHnEe TPU3HAKOB JAE€IMMOCTH, PAa3JI0KEHUE Ha MHOKUTEIHN HATYPaJIbHBIX
' qucen
1.6 PeanbHble 3aBUCHMOCTH, B TOM YHCIIE NTpsIMasi U 00paTHas MPONOPLUOHATBHOCTH
2 AnrebpanyecKkue BRIpaKESHUS
21 [IepeMeHHBIE, 4YMCIOBOE 3HAYEHHME BBIPAXKECHUSA C IIEPEMEHHOM. JlomycTuMBbIe
' 3HAYCHUS NIEPEMEHHBIX
29 [lpencraBneHue 3aBUCUMOCTH  MEXKIY BeIWYMHAMM B  BUAe  (HOPMYIIBI.
' Beranciienus mo gpopmynam
2.3 [TpeoOpa3oBaHue OYKBEHHBIX BBIPAXKEHU, TOKIECTBEHHO PaBHBIE BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HaTypalbHBIM IOKa3aTeIeM
25 Opnowiensl n MHoOrowieHsl. CreneHp MHorowieHa. Cll0K€HHE, BBIYMTAHHE,
' YMHO)KCHHUE MHOTOYWJICHOB
26 @opMyIIbl COKPAIEHHOTO YMHOXKEHUS: KBAaApaT CyMMbI M KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaJIpaToB. Pa3znokeHrne MHOTOWIEHOB HA MHOKUTEIIH
3 YpaBHeHuUs
31 VYpaBHEeHHE, KOpPEeHb YpaBHEHHUS, MpaBWwia NpeoOpa3oBaHUs  ypaBHEHMS,
PaBHOCHUJIBHOCTb YPAaBHEHUN
39 JIuneitHoe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHCIO KOPHEH JIMHEWHOIO
' ypaBHEHUS, PEIICHUE JIMHEUHBIX YPaBHECHUI
33 CocraBieHne ypaBHEHUH 1O YCIOBHIO 3a/ayd. PenieHune TEeKCTOBBIX 3ahad C
' IIOMOIIIBIO YPaBHEHHIM
3.4 JluneitHOe ypaBHEHHE C ABYMS IEPEMEHHBIMU U €ro rpaduk
Cucrema 1ByX JIMHEHHBIX YpaBHEHUH C ABYMs IepeMEHHBIMU. PerieHue cuctem
3.5 ypaBHEHMI crocoOoM MoAcTaHOBKH. [IpuMepbl pemieHus TeKCTOBBIX 3a1ad C
MIOMOIUIbIO CUCTEM YPaBHEHUN




4 Koopaunats! u rpadvku. OyHKIUN
4.1 Koopaunara Touky Ha TpsMoit
4 Uucnossle npoMeKyTKU. PaccrosiHue Mexay AByMs TOYKaMU KOOPIMHATHOM
' psMOi
43 [IpsmoyronpHas cucrema koopauHaat, ocu OX u Oy. AGcurcca U OpAMHATA TOUYKH
' Ha KOOPIMHATHOM IIIOCKOCTH
44 [Ipumepsl rpadukoB, 3agaHHbIX (opmyrnamu. YteHue rpaduKoB peabHBIX
' 3aBHCHMOCTEH
4.5 [Tonstue hpynkumu. ['paduk pyakumun. CBoMCTBA QYHKITHI
4.6 Jluneiinas gynxuus, e€ rpaduk. I'paduk pynkuun y = [x|
4.7 I'paduaeckoe penieHre TMHEWHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHUI
8 KUIACC
Kon IIpoBepsiemMblii 3J1eMeHT CO/lep:KaAHUSA
1 Yucna v BEIYMCIICHUS
11 KBagpatupiii kopeHb u3 uwncna. [loHsTe 00 uppalyoHAILHOM — YHCIIE.
' JecaTudnble MpUOIMKEHNS UPPAIMOHATBHBIX YHCEI
CpoiicTBa apu(METHUECKUX KBAJIpPaTHBIX KOpPHEM M HMX NpPHUMEHEHUE K
1.2 npeoOpa30BaHUIO YHUCIIOBBIX BBIPAKCHUM M BBIUUCICHUAM. JlelWCTBUTEIbHbBIC
qucia
13 CreneHb ¢ LebIM MTOKa3aTeneM u e€ cBoiicTBa. CTaHAapTHAS 3allUCh YKCIa
2 AnreGpanyecKkue BhIpaKEeHUs
2.1 KBanpaTHblil TpEXuiieH, pa3oKeHHe KBaJpaTHOrO TPEXUWIeHa Ha MHOKHUTENN
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO airedpanyeckoit qpodu
2.3 CrnosxeHue, BBIYMUTaHNUE, YMHOKEHUE, JIENICHNE alreOpandeckux Apooeit
2.4 PannonanbHble BEIpayKE€HUS U UX NIPeoOpa3zoBaHue
3 VYpaBHEHUS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, popmysa KOpHEHl KBaJpaTHOro ypaBHEHHUs. Teopema
' Buera
3.2 Pemenue ypaBHeHUH, CBOASIIMXCSA K JIMHEMHBIM U KBaJIPaTHBIM
3.3 [Ipocreiimme npoOHO-paOHAIEHBIC YPAaBHEHUS
I'padmueckas uHTEprpeTanusi ypaBHEHHH € JBYMsl TNEpPEMEHHBIMH M CHCTEM
3.4 JUHEWHBIX ypaBHEHMH C JByMs NEepeMEeHHbIMH. lIpumepsl perieHus: Cuctem
HEJIMHEMHBIX YPaBHEHUH C JBYMSI IEPEMEHHBIMU
3.5 Penrenune TekCTOBBIX 3aa4 anredpanyeckum crocoooM
3.6 YuciioBele HEPAaBEHCTBA M X CBOWCTBA
3.7 HepaBeHcTBO ¢ 0HOM IEpeMEHHON




3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeiHbIe HEpaBEHCTBA C OJIHOM MEPEMEHHOU
3.10 CucteMbl TMHEHHBIX HEPABEHCTB C OJTHOM MepEeMEHHOM
4 OyHKIMH
41 [Tonstue pynkuuu. OOIacTh OmpenesieHrs U MHOXKECTBO 3HAYCHHH (PyHKLHU.
' Crioco0OsI 3amanust GyHKITHA
4.2 I'padux Gynxmun. Yrenne cBOMCTB HyHKIMH O €€ rpaduKy
4.3 [Tpumepsl rpadukoB GYHKIHHN, OTPAKAIOIINX PEATbHBIC TTPOIECCHI
44 @OyHKIMY, ONKUCHIBAIOUIME TPSIMYyI0 ©  OOpaTHYHO  NPONOPLUOHAIBHBIE
' 3aBHUCHUMOCTH, UX TpaduKu
4.5 Oynkuu y =x? Yy = x?
4.6 Oynkun y = [x, Y = |x|
4.7 I'padmueckoe penieHue ypaBHEHUI U CUCTEM YpaBHEHHI
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 Yucna 1 BBIYUCICHUS
11 PanonanbHble  yKcia, WppalMOHAIBHBIE YHWCIA, KOHEYHbIE M OECKOHEUHBIE
' JECSTHYHBIE TPOOH
MHOXeCTBO [IEHCTBUTEIBHBIX YHCEN, IEHCTBUTENbHBIE YHCIIa KaK OECKOHEUHBIE
12 JecATU4Hble JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEXIAY MHOMXECTBOM
' JEHCTBUTENBHBIX YUCEN U KOOpAWHATHOM INpsiMod. CpaBHEHHE IEHCTBUTENIBHBIX
qHcen
13 Apudmerndeckne neicTBUA C JeHCTBUTENBHBIMU YHCIAMHU
Wsmepenusi, mpubivkeHus, OIeHKH. Pa3Mepbl OOBEKTOB OKpYKAIOIIETO MHPA,
14 JUINTETIBHOCTh IPOLIECCOB B OKpyXawomeMm wupe. I[lpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpubmmkeHus. OxpyriaeHue uucen. [Ipukuaka u oreHka
pe3yJIbTaTOB BBIYUCICHUI
2 VYpaBHEeHUS U HEPABEHCTBA
2.1 VYpaBHEHMS € OHOM NTEPEMEHHON
2.2 JIuneitHoe ypaBHeHUE. Pellienne ypaBHEHN, CBOISIIMXCS K JIMHEWUHBIM
2.3 KBanpaTHoe ypaBHeHue. Penienne ypaBHeHUH, CBOAAIIMXCA K KBaIpaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMmepsl pelleHus ypaBHEHHNM TPETbEH M 4ETBEPTOM
' CTEIECHEN pa3JioKEHHEM Ha MHOKHUTEIH
2.5 Pemenue qpobHO-palinoHaNbHBIX YpaBHEHUH
2.6 CucreMsl ypaBHEHUI
2.7 VYpaBHeHUe ¢ IByMsl IEPEMEHHBIMU U €ro rpaduk




2.8

Pemenue cucrem IByX JIMHEUHBIX YPABHEHUH C IByMs IEPEMEHHBIMU

Pemenue cucrem AByX ypaBHEHUI, OJHO U3 KOTOPBIX JIMHEHHOE, & APYro€ — BTOPOMl

2.9
CTETICHU
2.10 I'paduaeckas mHTEpHIIpETALIAS CHCTEMBI YPAaBHEHUM C IBYMsI IIEPEMEHHBIMH
211 Pemenne TeKCTOBBIX 33124 anreOpandecKuM CrocoOoM
212 YucioBble HEPaBEHCTBA U UX CBOMCTBA
2.13 Pemenue nMHEMHBIX HEPABEHCTB C OAHON IEPEMEHHOMN
2.14 Pemenue cucteM TMHEHHBIX HEPABEHCTB C OJTHOM MepEMEHHOM
2.15 KBanpaTHble HEpaBeHCTBa
216 I'padmueckass wuHTEpHpeTanysi HEPABEHCTB U CHCTEM HEPaBEHCTB C JBYMs
' nepeMEHHBIMU
3 OyHKIUU
31 KBangparuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [lapaboma, KoOOpAUHATH BEPIIMHEI
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl
3.2 I'paduku pynaxuumii y=kx, y=kx+b u ux cpoiicrea
3.3 I'paduku Gynkumii y=k/X, y = x° u ux cBoiicra
34 I'paduku pyHKIM , ¥ UX CBOICTBA
4 UwrcnoBbie TOCIIEIOBATEIIBHOCTH
41 Omnpenenenne W CrocoObl 3aaHUSl YHCIOBBIX IOCIEIOBATEIBHOCTEH. 3ajaHue
' MOCTIeIOBATEIBbHOCTH PEKYPPEHTHOM (popMyioii u popmyInoii N-ro wieHa
42 Apudmernueckas nporpeccusi. @opmysnbsl N-ro wieHa apuMeTHIecKoil MPOrpeccum,
' CYMMBI MEPBBIX N YICHOB
43 I'eomeTpuueckas nporpeccusi. @opmynbl N-ro YieHa TeOMETPUYECKOM MPOrpeccuu,
' CYMMBI TTEPBBIX N YJICHOB
44 N306paxkeHne 4ieHoB apuPpMEeTUIECKO 1 TeOMETPUUECKOI MPOrpeccHii TOUKaMu Ha
' KOOPAMHATHOM IUNIOCKOCTH. JINHENHBIN U 3KCITIOHEHIIMAIBHBINA POCT
45 Cino>xHbIE€ TPOLIEHTHI




INPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NPOBEPSIEMOI0
TpeOOBaHUs

IIpoBepsiemble TPeOOBaHNS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHO# 00pa30BaTeJbHOI MPOrPaMMbl OCHOBHOI0 0011Eer0o
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUSAMU: MHOXKECTBO, IIOJIMHOKECTBO, ONEPALUU
HaJ MHOXXECTBAMH;, YMEHHUE OTIEPUPOBATH MOHITHIMHE: Tpad, CBI3HBIN rpad,
JIepeBO, IIUKJI, IPUMEHATh UX NP PEIICHUH 33]1a4; YMEHUE HCIOJIb30BaTh
rpaduueckoe MpeACTaBICHWE MHOXKECTB I ONHCAHHS  PEATbHBIX
MIPOLIECCOB U SIBJICHUM, IPU PELLICHUH 3a/1a4 U3 IPYTUX y4EOHBIX PEIMETOB

YMeHue OnepupoBaTh IMOHATHAMU: OIpPEACIICHHE, aKChoMa, Teopema,
JIOKa3aTeNbCTBO;  YMEHME  pacllO3HAaBaTh  WCTUHHBIE U JIOJKHBIE
BBICKA3bIBAaHUS, IIPUBOAWTH IIPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHU U OTPUIIAHUS BBICKA3bIBAHUI

YMeHHe onepupoBarh IMOHATUAMU: HATypalbHOE YHUCIO, IIPOCTOE U
COCTAaBHOE YMCJIO, ACIMMOCTb HATYPAJIbHBIX YUCEIl, NPU3HAKU JCIUMOCTH,
LEJIOE YUCII0, MOJYJb YMCIA, OOBIKHOBEHHAs JpoOb M JAecATHYHas JpoOb,
CTaHJApTHBIA BHJ YHCJA, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
apu@MeTHUUecKuil KBaJpaTHBIM KOPEHb; YMEHHUE BBIINOJHATH JIEHCTBUS C
YUCJIAMM, CPAaBHHUBAThb M YIOPSAJ0YMBATH YMCIIA, IPEACTABIATH 4YUCIa HA
KOOPJMHATHOM IIPSAMOM, OKPYIJIATh YMCIIA; YMEHHUE JeNaTh NPUKUIKY U
OLICHKY PE€3yJIbTaTa BEIYUCICHUN

YMeHne onepupoBaTh TOHSATHSAMH: CTENEHb C MENBIM II0Ka3aTeseM,
apu@meTHyecKuil KBaipaTHbIA KOPEHb, MHOTOUJIEH, ajredpanyeckas qpoob,
TOXKIECTBO; 3HAKOMCTBO C KOpDHEM HaTypalbHOW CTemeHH OoJIblie
eIWHUIIBI; YMEHHE BBIMOJHATH PAcué€Thl MO (GOpMyNaM, MpeoOpazoBaHHS
LENBIX, JPOOHO-pAllMOHATIBHBIX BBIPAXKEHUH M BBIPAXKEHUH C KOPHSAMH,
pas3yioKeHHUEe MHOTOWIEHa Ha MHOXKHUTENH, B TOM YHUCIIE C UCIOJIb30BaHUEM
(bopMyI pa3HOCTH KBaJIpaTOB M KBaJApaTa CyMMbI U pa3HOCTH

YMeHHe OnepupoBaTh IMOHATUAMU: UYHCIOBOE DPABEHCTBO, YPABHEHUE C
OJIHOU TIEPEMEHHOM, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON;
yMEHUE pemaTh JIMHEHHbIE W KBaJpaTHbIE ypaBHEHHUs, JpOOHO-
palMOHAIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOW, CUCTEMBI JIBYX JIMHEHHBIX
YpaBHEHUH, TMHEHHbIE HEPABEHCTBA U MX CUCTEMBI, KBaJpaTHbIE U APOOHO-
panMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOW, B TOM 4YHCJIE IPHU
pEelIeHUH 3aJa4 U3 JPYTrUX NPEeIMETOB M INPAKTUYECKUX 3a]ad; yMEHHE
HCIIOJIB30BaTh KOOPJAWHATHYIO IMPSMYI0 M KOOPJAWHATHYIO IIJIOCKOCTH IS
M300paKeHUsl pelieHni ypaBHEHH, HEPAaBEHCTB U CUCTEM

YMenue onepupoBaTh MOHATUSIMH: (QYHKUUSA, Tpapuk (QYHKIMH, HYIH
(GyHKLINH, MPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,




yObIBaHMS, HauOoJbIllee M HaUMEHbIIee 3HA4YeHHS (YHKIMH; yMEHUE
ONEPHPOBATh TOHATHAMHU: TpsiMas PONOPIMOHAIBHOCTh, JIMHEHHAS
GyHKIMSA, KBajpaTHuHAs (QYHKIOUS, OOpaTHas MPONOPIHOHAIBLHOCTD,
napabosna, runep0osa; yMeHue CTpouTh rpaduku (QyHKIHNA, UCTIONB30BaTh
rpaduKy JJI ONpENeNeHUs] CBOWCTB MPOIECCOB M 3aBUCHUMOCTEH, IS
pemieHust 3a1a4 M3 JAPYIHX Y4eOHBIX MPEIMETOB U pPEaTbHON JKU3HH;
YMEHHE BhIpaxath (popMynamMu 3aBUCIMOCTH MEX]Ty BETMYMHAMU

YMenue ONCpUPOBATH IMOHATHUAMU: MTOCICAOBATCIIbHOCTD, apI/I(l)MeTI/I‘-IeCKaSI
U TreoMeTpuuecKkass [MpOTPEecCHu; YMEHHME MCIOJIb30BaTh  CBOWCTBA
MoCIIeI0BaTeIbHOCTEH, (OPMYIIBI CYMMBI M OOIIEro 4ieHa MPH PEIICHUU
3a/a4, B TOM YHCIE 3a/ad U3 JAPYTUX YUeOHBIX MPEAMETOB U pealbHOM
KU3HN

YMeHnue pewaTth 3aJ1a4 pa3HbIX TUIOB (B TOM YMCIE HA IPOLEHTHI, JOIU U
4yacTy, JIBUKEHUE, paboTy, LIeHy TOBAapOB U CTOMMOCTb IOKYIIOK M YCIYT,
HaJOIM, 3aJa4d u3 O0O0JIACTH YIpPABJIEHUS JIMYHBIMM U CEMEMHBIMU
(uHaHCaMU); YMEHHME COCTABJISTh BBIPAKECHUS, YPAaBHEHMs, HEPABEHCTBA U
CUCTEMBI II0 YCIIOBHIO 3a]a4yM, MHCCIENOBAThb IIOJIyYCHHOE pECIICHUE U
OLIEHUBATh IIPABIONOJ00HOCTD MTOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBarh MOHATHIMHU: (PUTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHas, Yrojl, MHOTOYIOJbHHK, TpPEyroJbHHUK, pPABHOOCAPEHHBIH U
PaBHOCTOPOHHHI TPEYTOJIBHHUKH, MPSMOYTOJIBHBIA TPEYrOJbHUK, MEINaHa,
ouccexrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJIbHUK,
napauiesorpaMm, poMo, IpsSMOYTOIBHUK, KBaJIPaT, TPANeNus; OKPY>KHOCTb,
KpYT, KacaTelbHas; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMHU (UTypaMH; YMEHUE
pemaTh 3aJa4d, B TOM YHCJIE U3 MOBCEJAHEBHOM >KU3HU, Ha HaXOXKJEHHE
TeOMETPUUECKUX BEIMYUH C MPUMEHEHUEM H3YYEHHBIX CBOICTB (Guryp u
¢baxToB

10

YMeHue omnepupoBaTh HOHSTHUSIMU: PABEHCTBO (QUIYp, pPABEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh U NEPHEHAMKYISPHOCTh MPSAMBIX, YroJl
MEXy IPSIMbBIMH, IEPIEHANKYIISIP, HAKIIOHHAS, IPOEKIHsl, mojgodue ¢puryp,
10JI0OHBIE TPEYTOJIbHUKU, CUMMETPHsSI OTHOCHUTEIIBHO TOYKH U IPSIMOM;
YMEHHE paclio3HaBaTh paBEHCTBO, CHUMMETpPUI0O M mojxodue ¢uryp,
NapajuIeIbHOCTD U MEPIEHANKYISIPHOCTD MPSAMBIX B OKPYKAIOIEM MHUPE

11

YMeHue ornepupoBaTh NOHATHUSMHU: JUJIMHA, PACCTOSHHUE, Yroi (BEIMYMHA
yria, CHHYC M KOCHHYC yTjia TPEeYTrOJbHHKA), TUIONIAlb; YMEHUE OIEHUBATh
pa3Mepsl IPEIMETOB U 0OBEKTOB B OKPYXKAIOIIIEM MHUPE; YMEHHE TPUMEHSITh
(hopMyIIbI IEpUMETpa U TIIOMIAAN MHOTOYTOJBHUKOB, JJIMHBI OKPYKHOCTH U
IJIOMIAAN Kpyra, oObeMa MpsIMOYTOJBHOIO MapajieNienuneaa; yMeHue
MPUMEHATh MPU3HAKA PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroJibHUKa, Teopemy I[ludaropa, TpUTOHOMETPUYECKHE COOTHOIICHUS
JUUIS1 BBIYUCIIEHUS JITTMH, PACCTOSTHUM, TUTOIIAIeH

12

YMmeHue I/1306pa)KaTB TIJIOCKHUEC (I)I/IprBI )51 nux KOMGI/IHaI_II/II/I,
MIPOCTPAHCTBCHHLIC (I)I/IprBI OT PYKH, C IIOMOIIBIO I-IepTé)KHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY UJIM CUMBOJIbBHOMY
OITMCAaHUIO

13

YMeHue omnepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAs CHUCTEMa KOOPJAMHAT;
KOOpJIUHATHl TOYKH, BEKTOP, CyMMa BEKTOpOB, MMPOU3BEACHUE BEKTOpa Ha
YHCIIO, CKaJIpHOE MPOU3BEACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBl U KOOPJMHATHI JJIsl MIPEJICTABICHUSI TaHHBIX U PEIICHHUs 3a/1ad, B
TOM YHCJIE U3 APYTrUX YUeOHBIX IPEIMETOB U PeaIbHON KU3HH

14

YMeHue onepupoBaTh MOHATUSMU: CTOJOMKOBBIC U KPYTOBBIE JHATPAMMBI,
TabIULBI, cpeiHee apudMeTnyeckoe, MeraHa, HanOoJbIlIee U HauMEHbIIIee
3HaueHUs,  pa3Max  YHUCIOBOro  Habopa;  yMEHHUE  HU3BIIEKATh,
UHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh UHPOPMALIHIO, MPEACTABICHHYIO B
TabIMIax ¥ Ha JMarpaMMmax, OTPa)Kalollyl0 CBOMCTBA M XapaKTEPUCTUKU
peanbHBIX MPOLECCOB M SBJICHHI; YMEHHUE pAaclo3HaBaTh W3MEHUYUBBIC
BEJIMYMHBI B OKPYXKAIOIIEM MUPE

15

YMeHue ornepupoBaTh TOHSATHUSMU: CIYYalHBIA ONBIT  (CIIy4aHBINA
SKCIEPUMEHT),  JJIEMEHTApHOE€  COOBITHE  (DJIEMEHTapHBIM  HCXON)
CIIy4aiflHOTO OIbITa, CIy4allHOE COOBITHE, BEPOSTHOCTH COOBITHS, YMEHUE
HaxOJIUTh BEPOSITHOCTH CIIy4ailHbIX COOBITHIA B OIBITAXC
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSMU;, YMEHHUE pelIaTh 3a7aud
METOJIOM OpraHM30BaHHOIO Tmiepedopa M C HCIOJB30BAHHEM IIPaBHIIA
YMHOXKEHHSI; yYMEHHE OLICHUBATh BEPOATHOCTU PEAIbHBIX COOBITHH W
SIBJICHUH, MMOHUMATh POJIb MPAKTHYECKH JTOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITUH B OKPYKAIOIIEM MHPE W B KU3HH, 3HAKOMCTBO C TOHSTHEM
HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHUCEI U €ro
POJIbIO B MAaCCOBBIX SIBJIEHUSX

16

YMenue BbIOMpaTh MOAXOASAIINNA W3YUEHHBIH METOJ Ul pEelIeHUs 3aJauH,
MIPUBOJAUTH TPUMEPHl MAaTEMaTH4YECKHUX 3aKOHOMEPHOCTEW B IPUPOJAE U
JKU3HM, DPACIIO3HABaTh IIPOSBICHHE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
ONMCBIBATh OTIEJIbHBIE BBIJAIOLIUECS PE3YJbTATHI, IOJyYCHHBIE B XOJ€
pa3BUTUS MAaTEMaTUKHU KAaK HAYKH, IPUBOIAUTH IPUMEPHI MaTeMaTHYECKUX
OTKPBITHH U MX aBTOPOB B OTEYECTBEHHON U BCEMUPHOM UCTOPHUH




HEPEYEHDb DJIEMEHTOB COAEPKAHMUS, TIPOBEPAEMbBIX HA OI'D
IHO MATEMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHMS

1 Hucna u BEIYMCIICHUS
11 Hatypanbuble u nensie yucna. [IpusHaku 1eIMMOCTH HEeNbIX YHCe
12 OOBIKHOBEHHBIE M JIECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHBIC MEPHOIMYECKUE
' apoou
13 Parmonanbheie uncnia. Apu@MeTnieckre onepaiy ¢ palioHaIbHBIMU YHCITaMU
14 JlelicTBUTENbHBIC YKca. Apu(pMETHUECKUE OTIEPALUH C ICHCTBUTEIHHBIMH YACIIAMH
15 HpI/IGJIH)K'é}fHHe BBIYUCIICHHS, IPAaBUJIa OKPYTJICHUS, TPUKHUIKA U OLIEHKA pe3ysbTara
BBIUMCIICHUI
2 AnrebpanyecKkue BEIPKECHUS
2.1 bykBeHHble BbIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU)
59 Crenens ¢ nensiM nokasaresieMm. CTeneHb ¢ pallnoHaIbHBIM MoKa3arenaeM. CBoiicTBa
' CTENEHH
2.3 MHorouneHsl
2.4 Anrebpanyeckas 1poob
95 ApudmeTnueckuili KOpeHb HaTypalbHOW cTeneHu. JlelcTBusc apudmernyecKkumMu
' KOPHSIMH HAaTypalbHOU CTEICHH
3 VYpaBHEHMs U HEPABEHCTBA
3.1 [enble u ApoOHO-panmoHanbHble ypaBHEHUsA. CUCTEMBI M COBOKYITHOCTH YPaBHEHUI
3.2 Ilenpile u npoOHO-panMoHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPaBCHCTB
3.3 Pemrenue TeKCTOBBIX 3a7a4
4 YucnoBbie TOCIIETOBATEIBHOCTH
4.1 IlocnenoBaTeabHOCTH, CIIOCOOBI 3aIaHUs TTOCIIEI0BATEILHOCTEN
4.2 Apudmernueckas u reomerpuyeckas nporpeccun. @opmysa CI0XKHbBIX TPOLEHTOB
5 OyHKIIUU
®Oynk1us, cnocoOsl 3a1anus ¢pyHkuuu. ['paduk Gynkiuu. O6aacTs onpeneseHus u
1 MHOKeCTBO 3HaueHui QyHkumuu. Hynu ¢ynkunu. [IpoMexyTkn 3HaKOIMOCTOSIHCTBA.
>1 [IpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MHHUMYMbI (DYHKIHUH.
Haubonbiiee u HanMeHblee 3HaUeHEe (YHKIIUU Ha TPOMEKYTKE
6 KoopannaTsl Ha IpSAMOM U MJIOCKOCTH
6.1 Koopaunathas npsamas
6.2 JlexapTOBbI KOOPAMHATHI Ha MJIOCKOCTU
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl 1 X CBOIMCTBa
7.2 TpeyronpHuk




7.3 MHOTOYTOJTEHUKH
7.4 OKpY>XHOCTb U KpYyT
7.5 N3mepenne reoMmeTpuuecKux BEIMINH
7.6 BexTops! Ha miockocTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

MakaperueB FO.H., Munmaiok H.I'., HemikoB K.W. u npyrue; non penakuueit TensikoBekoro C.A.,
Anrebpa, 7 kitace, AkimonepHoe obmiectBo "M3narenscro "Ilpocsemenne";
MakapserueB FO.H., Munatok H.I'., HemikoB K.W. u apyrue; nox penakuueit TensikoBckoro C.A.,
Anrebpa, 8 kiacc, AkimonepHoe obmiectBo "M3aarenscTo "llpocsenicane";
MakaperueB FO.H., Munaiok H.I'., HemmkoB K.W. u npyrue; non penpakuueit TensikoBckoro C.A.,

Anrebpa, 9 kitace, Akinoneproe obmiectBo "M3narenscro "IIpocsemenne";

METOIUYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

MakaperueB FO.H., Munmaiok H.I'., HemikoB K.W. u npyrue; non penakuueit TensikoBekoro C.A.,
Anrebpa, 7 kitace, AkimonepHoe obmiectBo "M3narenscro "Ilpocsemenne";
MakapsrueB FO.H., Munarok H.I'., HemkoB K.M. u npyrue; noxn pepakuueit TensikoBekoro C.A.,
Anrebpa, 8 kitace, Akimoneproe oduiectBo "M3narenscto "lIpocsemenne";
MakaperueB FO.H., Munaiok H.I'., HemmkoB K.W. u npyrue; nox penakuueii TensikoBckoro C.A.,

Anrebpa, 9 kitace, Akimoneproe oduiectBo "M3narenscto "lIpocsemenne";

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
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