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PABOYASA ITPOI'PAMMA YUYEBHOI'O IPEIMETA «AJI'EBPA»
Conep:xxaHue y4eOHOro npeamera
7 KJIACC
Yuciia 1 BHIYMCICHUA
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPexXo]l OT OAHON (opMbl 3amucu apodel k apyroi. Ilonstue
pAaLMOHATIBHOIO 4YMCIA, 3aIllUCh, CPaBHEHHUE, YIOPSJI0YMBAHUE DALMOHAIBHBIX 4ucel. Apudmernueckue
JEICTBUS C pallMOHaIbHBIMU YKcaamMu. Pelenue 3a1a4 u3 peaabHOW NPAKTUKY Ha YacTH, Ha APOOH.
CreneHb ¢ HaTypajlbHbBIM IIOKa3aTeleM: OIpelesieHHe, IpeoOpa3oBaHUE BBIPAKEHUH Ha OCHOBE
OTIpeNieNIeHus], 3amuch OonbmmMX uucen. [IporeHTsl, 3amuch MPOLEHTOB B BHUAE APOOM W Ipodu B BUIE
IIPOLEHTOB. TpH OCHOBHBIE 3a/1a4l HA IPOLIEHTHI, PEIIEHHUE 3a/1a4 U3 PEaIbHON IIPAKTUKHU.
[IpuMeHeHne pU3HAKOB ACIMMOCTH, PA3I0KEHUE HA MHOKUTEIN HATYPAIbHBIX YHCEIL.
PeasibHble 3aBUCMMOCTH, B TOM UYHUCIIE NIpsiMasi U 0OpaTHas MPONOPLHUOHATBHOCTH.
Auaredpanyeckune BbIpaKeHHUs
IIepeMeHHBIE, YUCIIOBOE 3HAYECHHE BBIPAKEHUS C INEPEMEHHOH. JlOMycTMMBIE 3HAYEHUS IEPEMECHHBIX.
[IpencraBnenne 3aBUCUMOCTH MEXKIY BeIMYMHAMH B Buae Gopmyinsl. Beruucnenus mo dopmynam.
ITpeoOpa3oBanue OYKBEHHBIX BBIPAQ)KEHUH, TOXKIECTBEHHO PaBHbIC BBIPAKEHUS, IIPaBUIa MPeoOpa3oBaHUs
CYMM | IIPOU3BEJICHHUH, TIPABHUIIA PACKPBITHS CKOOOK U MPUBEIECHUS IMOTOOHBIX CIIaraeMbIX.
CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.
OpHowieHnbl U MHoOrowieHbl. CreneHb MHorouwieHa. ClOXEeHHE, BbIUMTAHUE, YMHOXEHHE MHOTOYJICHOB.
@opMmybl COKpalIEHHOIO YMHOMKEHHMS: KBaJpaT CyMMbl M KBagpar pasHocTtu. Dopmyna pasHOCTH
KBaApaToB. Pa3iioxkeHne MHOTOWICHOB HA MHOXKHUTEIIH.
YpaBHeHUs] M HEPABEHCTBA
VYpaBHeHME, KOPEHb YpaBHEHHUS, IPaBUJIa IPe0Opa30BaHusl ypaBHEHUS, PABHOCUJIBHOCTh YPaBHEHUH.
JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOTO YpAaBHEHMsI, PEILECHUE JTUHEHHBIX
ypaBHeHui. CocTaBlieHHE YypaBHEHUM IO YCIIOBUIO 3ajauyd. PelieHue TEeKCTOBBIX 3aJad C IOMOIIBIO
YpaBHEHUU.
JluneiiHOe ypaBHEHUE C JBYMsI IEPEMEHHBIMU U e€ro rpaduk. CucreMa JByX JUHEHHBIX ypaBHEHUH C IByMs
nepeMeHHbIMU. Pelrienne cucteM ypaBHeHUH criocoO0oM oCTaHOBKH. [IprMepsl perieHns TeKCTOBBIX 3a/1a4
C IOMOIIBIO CUCTEM YPaBHEHHM.
DOyHKIUH
Koopaunata Toukm Ha mpsaMon. YwucinoBele mnpomexyTku. PaccrosHume Mexay AByMsS TOUYKaMH
KOOPJMHATHOU IIPSMOM.
[psimoyronpHas cucrema koopauHaT, ocu OX m Oy. AOcmuicca W opauHAaTa TOYKM Ha KOOPAMHATHOH
wiockoctd. Ilpumepsl rpadukoB, 3agaHHBIX (opMmynaMu. UTeHHe rpaduKOB pealbHBIX 3aBHCHMOCTEH.
[onstne ¢ynkuuu. I'padpuk ¢ynkuun. CsoiictBa (yHKuui. Jlunelinas ¢ynkuus, e€ rpapuk. I'paduk
Gyskuun y = |X|. ['paduueckoe pelieHne TMHEHHBIX YPAaBHEHHI M CHCTEM JIMHEHHBIX YPaBHCHHH.
8 KJIACC
Yuciia 1 BbIYHCICHUA
KsanpaTtusiii kopenb u3 umcna. Ilonstue 00 wuppanuoHanbHOM uyuche. JlecaTnyHble MPUOIMKEHUS
UppanMoHaIbHBIX uucen. CBoilcTBa apu(MeTHUYECKUX KBaJpaTHBIX KOpPHEM M MX NpPUMEHEHHEe K
peoOpa30BaHNIO YUCIIOBBIX BBIPAXKEHUH U BBIUMCICHUSIM. JleficTBUTENbHBIE YHCTIA.
Crenens ¢ 1enbIM NoKa3aresiaeM U e€ cBoiicTsa. CTaHgapTHas 3alnch YHCIa.
AJiredpanyecKkue BbIpaKeHUs!
KBaznpaTHslii TpEXuiieH, pa3oKEHUE KBaPATHOIO TPEXUIEHA HA MHOKUTEIIN.
Anrebpanyeckas apoos. OCHOBHOE CBONCTBO anreOpandeckoit qpoou. CrokeHne, BBIUUTAHNE, YMHOXKEHHE,
neneHue anredpanyeckux ApoOeil. ParoHanbHble BRIpayKeHHs U UX IpeoOpa3oBaHue.
YpaBHeHHUsI M HEpaABEHCTBA
KBanparnoe ypaBHeHue, popmyna KopHel KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue ypaBHeHui,
CBOJAIIUXCS K JINHEHHBIM U KBaapaTHbIM. [Ipocreiinne npoOHO-paliioHaNIbHbIE YPAaBHEHHUS.
I'padmueckas nHTEpIpeTalvs YpaBHEHHUH C IByMs IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPAaBHEHUN C ABYMS
nepeMeHHbIMU. [IpuMepsh! permenns cucTeM HETMHEWHBIX YPAaBHEHUN € ABYMS IEPEMEHHBIMM.



Perienune TeKCTOBBIX 3a/a4 alreOpandeckuM CrIoCOOOM.

UucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ 01HOM MepeMeHHON. PaBHOCMIIBHOCTh HEPABEHCTB.
JIuneiiHble HEPAaBEHCTBA C OAHON NepeMeHHOM. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJHOW IEPEMEHHOI.
DOyHKIUHA

[MonsTue Gpyakuuu. O6IaCTh ONPEIeICHHSI U MHOKECTBO 3HaUeHUH (GyHKIUU. CriocoOb! 3a1anust PyHKIIUH.
I'padux Gynkuu. Urenne cBoicTB pyHKuu 1o e€ rpaduxy. [Ipumepsl rpadukoB GyHKIIUN, OTPAKAFOIINX
peanbHbIEC POLECCHI.

OYHKIINH, ONMUCHIBAIOIINE IPIMYIO0 U 0OpPaTHYIO MPONOPIHOHATIbHbIE 3aBUCUMOCTH, UX rpaduku. OyHKIUU
y = X2,y = x3, y = X, y=|x|. Tpaduueckoe pemenne ypaBHEH i i CHCTEM YpaBHEHHiA.

9 KJIACC

Yuciia 1 BbIYMCICHUA

PanmonaneHpie 4mclia, HppalyoHalbHbIE YHCIA, KOHEYHbIE U OECKOHEYHbIE JECATUYHBIE IPOOHU.
MHOXeCTBO JECHCTBUTEIBHBIX YHCEN, JCHCTBHUTENbHBIC YHUCIA Kak OECKOHEYHbIC JeCATHYHBIC IpoOu.
B3auMHO O0JHO3HAaYHOE COOTBETCTBHUE MEXKJY MHOXECTBOM JCHCTBUTEIBHBIX YHCET W KOOPAMHATHOU
IPSIMOMA.

CpaBHeHuE 1eHCTBUTENbHBIX YUCEll, apu(MeTHYecKue NeHCTBUS C IeHCTBUTEIbHBIMU YHCIAMH.

Pa3zMepsl 00bEKTOB OKPYXKAIOIIETO MUPA, JITUTEITLHOCTH MMPOLIECCOB B OKPYKAFOIIEM MHPE.

[Tpubmmk€HHOE 3HAUYEHUE BENUYHMHBI, TOUHOCTHh NMpuOmMmkeHus. Okpyrienue uucen. [Ipukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHHUI.

YpaBHeHUs] M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOASIIMXCSA K JINHEUHBIM.

KBagpatHoe ypaBHeHue. PeuieHue ypaBHEHUH, CBOASIIMXCS K KBaJpaTHbIM. bukBaapaTtHoe ypaBHEHHE.
[IpuMeps! penieHus: ypaBHEHUHN TPEThEW U YETBEPTOU CTEIIEHEN PA3JI0KEHUEM Ha MHOXKHUTEIH.

Pemenne npo6HO-paliiOHANBbHBIX YpaBHEHUN. PellieHne TeKCTOBBIX 33/1a4 anreOpaniyeckuM METOIOM.
VYpaBHeHUE ¢ ABYMS IIEpEMEHHBIMH U ero rpaduk. Pemenue cuctem IByX JIMHEHHBIX ypaBHEHUN C IBYMS
nepeMeHHbIMU. PelieHue cucrteM [ByX YpaBHEHUM, OJHO M3 KOTOPBIX JMHEHHOE, a APYroe — BTOpOM
crereHu. ['paduueckas HHTEpIpETALUs CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 alredpanyeckKuM CrocoooM.

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

PelieHne IMHEWHBIX HEPABEHCTB ¢ OJHOU IEPEMEHHOM. PellleHne CUCTEM JIMHEHMHBIX HEPAaBEHCTB C OJHOMN
nepemeHHo#. KBagpatHbele HepaBeHcTBa. ['paduueckas nHTEpnpeTalys HEPaBEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU.

DyHKIUUHA

KBanpatnunas ¢ynkuus, e€ rpapuk u cBoiictBa. IlapaGona, KOOpAuHATHI BEPIIMHBI MapaboJbl, OCh
CUMMETpUHU NapaboJIbI.

I'padukn dyrkimit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTBa.

Yucii0Bble NMOCJIE10BATEIBHOCTH U NPOrPECcCUH

[ToHsATHE YHUCIIOBON MOC/IEAOBATENLHOCTH. 3a/laHue I10CIe0BaTEIbHOCTH PEKYPPEHTHOH (QopMysioi u
dbopmyI0ii N-TO YJeHa.

Apudmernueckass u reomerpuueckas mnporpeccud. Popmyiabl N-ro  uYjgeHa apUPMETHYECKOH U
r€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHre 4ieHOB apu(METHYECKOW W T'€OMETPHUUYECKOW MNpOrpeccHii TOYKaMHW Ha KOOPIMHATHOM
IJIOCKOCTH. JIMHENHBIN U 3KCITOHEHIMAIBHBIN poCT. CIIOKHBIE IPOLEHTHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHoOCTHBIE  pe3yJbTAThl  OCBOCHHS  MpOrpaMMbl  y4eOHOro  Kypca  «AmnreOpa»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBIIEHUEM HMHTEpeca K IPOILUIOMY M HACTOSLIEMY POCCUNCKONM MaTeMAaTHUKH, LIEHHOCTHBIM
OTHOIICHHEM K JIOCTIKEHUSIM POCCHUMCKMX MAaTeMaTHKOB M POCCHUICKON MaTeMaTH4ecKoil
IIKOJIBI, K UCIIOJIb30BAHUIO ATHX JIOCTH)KEHUH B IPYTUX HAayKax U MPUKIATHBIX chepax;

2) rpakIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEH TpaKAaHWHA W pealM3allud ero IMpas,
IpEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBJICHUH, TMPOLEAYpP TPakJAaHCKOTO O0IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHUYECKUM HPUMEHEHUEM JOCTHKEHUM
HayKH, OCO3HAHMEM BaKHOCTU MOPaJIbHO-3TUUYECKHUX IIPUHLIUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHME€ B PEIICHWU TMPAKTUYECKUX 3aJady MaTeMaTH4eCKON
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUsS HA MPOTSHKEHUU BCeil
YKU3HU JJIs1 YCHEIIHON NMpOoQecCUOHANbHOMN 1€ATENbHOCTH U Pa3BUTUEM HEOOXOIHUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOLMOHAILHOMY U ACTETUYECKOMY BOCIIPUSATUIO MAaTEMATUYECKUX OOBEKTOB,
3aj]a4, pELIEHUH, pacCyXIeHUW, YMEHHUI0 BHUJETh MAaTEeMaTUYECKHE 3aKOHOMEPHOCTU B
UCKYCCTBE;

5) neHHOCTH HAYYHOIr0 MO3HAHMA:

OpUEHTAllMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IHPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MNPHUPOIbl M O0OLIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(depbl 4eloBEYeCKON MAESITEeIbHOCTH, ATAaloB €€ pa3BUTUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKH U MaTeMaTUYECKOU
KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHUpPA, OBJAJACHUEM NPOCTEHIIMMU HaBbIKAMU
MCCIIEI0BATEIBCKOM 1EATENbHOCTH;

6) ¢usuyeckoe BocmHuTaHUe, (POPMHPOBAHUE KYJIbTYPbl 310POBbSI U IMOLMOHAJILHOIO
Os1aromostyqust:

TOTOBHOCTHIO NPUMEHATh MAaTEeMAaTUYECKUE 3HAHUS B HMHTEPECax CBOETO 3J0POBbs, BEJIEHUS
310pOBOTrO 00pa3a >KU3HU (3710pOBOE MUTAaHUE, cOANTAHCUPOBAHHBIA PEXUM 3aHATHHA U OTIbIXA,
perynsipHas pusuveckas akTUBHOCTH), c(hOPMHPOBAHHOCTHIO HaBbIKA pedIeKCHu, TPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAaKOT'O e MpaBa Jpyroro 4eioBeka;

7) IKOJI0rMYecKoe BOCIIMTAHUE:

OpUEHTaIle Ha NpPUMEHEHHWE MaTeMaTHYeCKHX 3HaHUW M7 pelieHusl 3a1ad B 00IacTH
COXPaHHOCTH OKpY)KaloIleW cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OILIEHKHM HX BO3MOXKHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0OCO3HAHHEM TJI00aIbHOTO XapakTepa SKOJIOTHYECKUX
po0JieM U ImyTel X peleHus;

8) aganTanusa K H3MEHAOIMMCS YCIOBHAM COLMAILHON M IPUPOAHOI Cpelbl:
FOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHUSX HEOIpPeneIEHHOCTH, IOBBIIIEHNUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUECKYIO AESITEIbHOCTh, B TOM UUCIIE YMEHHE YUUTHCS Y APYTUX
Jrofiel, mpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3
OMBITA IPYTUX;

HEOOXOIUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHUI, B TOM uyucie (GopMynIHpoBaTh HJEH,
MOHATHS, TUIIOTE3bl 00 00BEKTaxX M SBJICHMUAX, B TOM UHUCIIE paHEe HEM3BECTHBIX, OCO3HABATh
neduIUTHl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYaLUIO KaK
BBI30B, TpeOylOIMUI KOHTpPMEpP, KOPPEKTUPOBAaTh INPUHMMAEMBbIE pEIIEHUs U JeHCTBHA,
(bopMyIHpOBATh M OIICHUBATH PUCKHU U MOCIEICTBH, (HOPMUPOBATH OIIBIT.
METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble Jjornuyeckue aeiicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOIIEHUH MEXAYy HOHATUAMH, (OPMYIMPOBATH ONPEAEICHHUsI MOHATHH, YCTaHaBIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMHU, OCHOBAHUS JIJIsl 0000IICHNUS U CPAaBHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (OpPMYyIHpOBaTh U MPEOOpPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IUHIUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBIISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (DaKkTax, JaHHBIX,
HaOJIOAECHUAX M YTBEP)KACHUAX, MpeAsaraTb KPUTEPUM JJsl BBISBICHHS 3aKOHOMEPHOCTEH WU
IIPOTUBOPEYUI;

JIeNIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX ¥ HWHIYKTUBHBIX
YMO3aKJIIOUECHHM, YMO3aKJIFOUEHH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeIbCTBA MAaTEMAaTUYECKMX YTBEPXKICHMH (IIpsMble M OT MPOTHBHOIO),
IPOBOAMTH  CAMOCTOSTEJIBHO  HECIIOKHBIE  JIOKA3aTEeJIbCTBA ~ MaTeMaTU4YecKuX  (akKToB,
BBICTPAWBaTh AapryMEHTALUI0, MPUBOJUTH IPUMEPbl M KOHTPIpPUMEpPbI, OOOCHOBBIBATH
COOCTBEHHBIE PacCyXICHUS;

BBIOMpATh CIOCOO pelleHus y4eOHOM 3afaud (CpaBHUBAaTh HECKOJIBKO BapUaHTOB DPELICHHS,
BbIOMpaTh HanOoJIee MOAXOAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
ba3zoBble uccienoBarebCcKkue 1eHCTBUSA:

UCTIOJIB30BaTh BOIPOCHI KaK HCCIENOBATEIIbCKANH HWHCTPYMEHT MO3HaHUA, (OPMYIHPOBATH
BOIPOCHI, (PMKCUPYIOILKE TPOTUBOpPEUHE, POOJIeMY, CAMOCTOSTEIbHO YCTAaHABINBATh HCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

IPOBOJUTH 1O CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY HECJIOXHBIH HKCHEPUMEHT, HEeOOJIbIIoe
UCCJIEJOBAaHUE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, 3aBUCHUMOCTEN
00BEKTOB MEXY COOOM;

CaMOCTOSITENIbHO (QOpMyIUpOBaTh O0OOLIEHUS M BBIBOABI IO pE3yJbTaTaM IPOBEIAEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHUE IPOLECCA, a TAK)KE BBIIBUraTh NPEATNIOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M HM30BITOYHOCTh HMHQOpPMAIMH, JAaHHBIX, HEOOXOAMMBIX JUIS
pEeILIeHNus 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh UH(POPMALIMIO PA3ITUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

BbIOUpaTh (OpMy TpeACTaBICHUS HHPOPMAIMM M WUIIOCTPUPOBATh pEIIaeMble 3alayu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHUBAaTh HAAE&KHOCTh HMHGOPMALMU MO KPUTEPHUSAM, TNPEUIOKEHHBIM YYUTENIEM HWIIU
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKACHUS B COOTBETCTBUHU C YCIOBHSAMHU U LIEISIMU OOLICHHUS,
SCHO, TOYHO, TPAMOTHO BBbIpaXaThb CBOIO TOUYKY 3PEHHUS B YCTHBIX M IMHCbMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHUS 110 X0y PEIICHNUs 33aJa4l, KOMMEHTHUPOBATh MIOJyUYEHHBIN PE3yIIbTaT;

B XxoJe OOCYXIeHHs 3aJaBaThb BOINPOCHI IO CYIIECTBY OOCYKIAaeMOW TeMbl, MpoOJIeMBbl,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEM, HALIEJICHHBIE HA MOMCK PELIEHMs], CONOCTAaBISTh CBOU
CYXKICHHS C CY)KJIEHUSMHU JIPYI'MX YYaCTHHUKOB JAMajora, oOHapyXUBaTh pa3jMuue U CXOJICTBO
MO3ULIUH, B KOPPEKTHOU opme (HopMyTHUpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHHUS;



NPEICTaBISITh  PE3YyibTaThl PEIICHUS 3aJadd, OKCICPUMEHTa, WCCICIOBaHUS, IIPOCKTa,
CaMOCTOSITCNILHO ~ BBIOMpAaTh (opMaT BBICTYIUICHUS C Yy4ETOM 3aJad  MPE3CHTAlMd U
O0COOEHHOCTEHN ayAUTOPUH;

MOHMMATh W WCIOJb30BaTh IMPEUMYIISCCTBA KOMAHIHOM M HWHAMBUIAYAIbHOH padOThI IpHU
pelIeHrnr y4eOHbIX MaTEMaTHYECKUX 3a71a4;

IPUHUMATH 1EJIb COBMECTHOM JIEATEIbHOCTH, INIAHUPOBATh OPTaHU3AIMIO COBMECTHOW PabOTHI,
pacnpenensaTh BHIbI padoOT, JOrOBApUBATHCSA, OOCYKIaTh NPOIECC M Pe3yibTaT padoTHI,
0000111aTh MHEHHUS HECKOJIILKUX JIONEH;

y4acTBOBaTh B TIPYyMIOBBIX (opmax paboTel (0OCYXIeHHsS, OOMEH MHEHHSMH, MO3TOBBIC
HITYPMBI M JIPYTHE), BBIMOJIHATH CBOIO 4acTh pabOTBI U KOOPJAMHHUPOBATH CBOM JICHCTBUS C
JIPYTMMH YICHaMHd KOMAaH/bI, OLEHWBAaTh KadeCTBO CBOETO BKJIaAa B OOMIMH MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIe YHHBepPCAJbHbIE y4eOHbIE IeiicTBUS

Camoopranu3anus:

CaMOCTOSITEIILHO COCTAaBJISITh IUIAH, QJTOPUTM pEIIeHUs 3a1auyu (WIH €ro 4acTh), BbIOMPATh
croco0 pemeHUsT ¢ y4ETOM HMMEIOUIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ y4ETOM HOBOW MH(OPMAIIHH.
CaMOKOHTPOJIb, IMOIIMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJIA TMpolecca W pe3ylbTaTa pelmieHHs
MaTeMaTHYECKOH 3a/1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPH PEIICHWW 3aJadd, BHOCHUTH
KOPPEKTHBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB, HAMIECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OLICHUBATh COOTBETCTBUE pE3y/ibTaTa JCSITEIBHOCTH TIOCTABICHHOW LEIH U  YCJIOBUSM,
OOBSACHATH MPUYHUHBI JOCTHKCHHS WJIM HEJOCTHKCHUS €)M, HAXOIUTh OIIHNOKY, 1aBaTh OIEHKY
npUOOPETEHHOMY OIIBITY.

INMPEJIMETHBIE PE3YJIBTATHBI

K koHity 00ydeHus B 7 Kjaacce 00yJaromuiics MOIyyuT CIeyIONUe peIMETHbIE Pe3yIbTaThl:
Yuciia ¥ BbIYMCICHUSA

BeimonHsATe, coueTas yCTHblE M NUCbMEHHBIE NPUEMBI, apUPMETHUYEeCKUe JEHCTBHUS C
palMOHATIBbHBIMU YHCIIAMHU.

HaxonuTh 3Hau€HMsI YMCIOBBIX BBIPAKEHHM, NPUMEHATHh Pa3sHOOOpa3Hble CHOCOOBI U MPUEMBI
BBIUMCJICHHS] 3HAYEHUI APOOHBIX BBIPAXKEHUU, COAEPKAIIUX OOBIKHOBEHHBIE U JIECATUUHbBIE
IpoOH.

[TepexonuTh OT OJHON (POPMBI 3aMKMCH YUCEIN K APYroil (mpeoOpa3oBbIBATh JECATUUHYIO JpOoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTU B OECKOHEUHYIO JECATUYHYIO
JpoOBb).

CpaBHUBATh U YIOPSA0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisTh Yucna.

BbINONMHATE NPUKUAKY M OLEHKY pe3yslbTaTa BBIUMCIEHHMH, OLIEHKY 3HAYE€HUH YHCIOBBIX
BbIpaXeHHI. BBIMOMHATE AEHCTBUS CO CTENEHSIMU C HATYpaIbHBIMU MOKA3aTEISIMH.

[TpyuMeHTh NPU3HAKU JEITUMOCTH, PA3JI0KEHUE HA MHOXKHUTENIN HATYPAJIbHBIX YHCEI.

Pemarh mnpakTUKO-OpMEHTHpPOBAHHBbIE 3aJauM, CBA3aHHbIE C OTHOIIEHHWEM BEJIMYHUH,
IIPONOPLUOHAIIBHOCTBIO BEIMYNH, IPOLEHTaMH, MHTEPIPETUPOBATH PE3YJIBTAThl PEIICHUS 3aaa4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaEMbIX OOBEKTOB.
Auredpanyeckne BbIPaKeHHUs

Hcnonp3oBaTh anreOpanveckyl0 TEPMUHOJIIOTMIO M CHUMBOJIMKY, NPUMEHSATH €€ B Ipolecce
OCBOCHMS y4eOHOT0 MaTepuana.

Haxoauts 3HaueHus: OyKBEHHBIX BBIPAKEHUHN MPU 3aJaHHBIX 3HAYEHUAX MEPEMEHHBIX.
BoimonHATe mpeoOpa3oBaHMs LENOT0 BBIPAXKEHHS B MHOTOWIEH MPHUBEICHHEM MOJ00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.



BbINONHATE YMHOKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYIEHAa Ha MHOTOYJIEH, IPUMEHSTH
(GopMyIbI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymiecTBIATh Pa3oKEeHHEe MHOTOYJICHOB Ha MHOXKUTENN C IOMOUIbIO BBIHECEHHS 32 CKOOKH
o0IIero MHOXKUTENS, TIPYNIMPOBKU CIIaraeMblX, MPUMEHEHUs (GOpMyll COKPALEHHOTIO
YMHOXEHHUS.

[TpuMmeHsaTh npeoOpa3oBaHKUsT MHOTOWICHOB JJIS PELICHUs Pa3jIMYHbIX 3aJad U3 MaTeMaTUKH,
CMEXHBIX [IPEAMETOB, U3 PEAILHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEH ¢ HaTypajJbHBIMU IIOKa3aTeNIIMU Ul IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHus1 1 HEPABEHCTBA

Pemate sMHENHBIE ypaBHEHUST C OIHOM IIEPEMEHHOM, INPUMEHSS IIpaBWIIa IEpexofa OT
MCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, fBiI€TCA 1M YHUCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U UX CUCTEM.
[TonOuparh mpuMepsl Map YUCeN, SBISIOUIMXCS PEIICHHEM JIHHEHHOTO YpaBHEHHS C JABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOM TUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHUS C JIByMs IEPEMEHHBIMHU,
HOJIb3YSACh T'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemath cucreMbl JBYX JMHEMHBIX YpaBHEHUH C JIByMsl I[EpEMEHHbIMHM, B TOM 4YHCIIE
rpagu4ecKy.

CocTaBisTh U pelnath JUHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX YPaBHEHUH IO YCIOBUIO
3aJ]a4M, HUHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJja4y IIOJIyYE€HHBIN pe3yJIbTaT.
DOyHKIUHA

N300pakaTb Ha KOOPAMHATHON MHpPSIMOIl TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOPAMHATaM,
Jy4H, OTPE3KH, UHTEPBAIIbI, 3aIIMCHIBATH YHNCIOBBIC TIPOMEKYTKH Ha alreOpandecKoM sI3bIKE.
OTmeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKH I10 33JJaHHBIM KOOPAWHATaM, CTPOUTh I'paduKu
muHEeHHBIX QyHKIMA. CTpouTh rpaduk GyHKIuU Y = [X|.

OnwuceiBaTh C NOMOIIBIO (PYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMH: CKOPOCTb,
BpeMsl, pAacCTOSHME, 1€Ha, KOJUYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpeMs, OO0OBEM
paboTHI.

Haxoauth 3HaueHre QyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduyeckuii cnoco® NpeACTaBIeHMSs M aHalIuW3a WHPOPMALMU, H3BJIEKATh U
MHTEPIPETUPOBATh UH(POPMALINIO U3 TPapUKOB pPeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koHity o0yueHus B 8 kiacce 00yJaromuiics MOJyyuT ClIeyIONUe MpeIMETHbIE Pe3yIbTaThl:
Yuciia ¥ BbIYMCICHUSA

Hcnonp30BaTh HayallbHbIE TIPEJCTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX UHUCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BbIYMCIEHUI, HM300pa’kaTh JAEHUCTBUTENbHBIE UYMCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[TpumeHsTh MOHATHE apU(METUUYECKOrOo KBaJApPAaTHOTO KOPHS, HAXOJIUTH KBAaJpaTHbIE KOPHH,
UCTONB3Yysl TPH HEOOXOIUMOCTH KaJbKYJSATOP, BBINOJHATH NPeoOpa3oBaHMs BBIPAKEHHIH,
COJIepXKalINX KBapaTHbIe KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anMcy OONBLIMX M MAJbIX YHCEN C MOMOUIbIO JIECATUYHBIX Ipo0Oel U cTeneHei
yucna 10. Anredpanyeckue BbIpasKeHUs

[TpuMeHATH MOHATHE CTENEHHU C LENbIM IT0Ka3aTeNIeM, BBIOIHATH MPe0o0pa3oBaHMsl BBIPAKEHHIH,
COJIEpKAIIMX CTEIEHHU C LEJIbIM IT0Ka3aTeIeM.

BbINONHATE TOX/IECTBEHHbIE MPeoOpa3oBaHusl PAIlMOHAIBHBIX BBIPAKEHUH HA OCHOBE INpaBHII
JEeNCTBUI HaJl MHOTOUJIEHAMHU U aIreOpandecKiuMU JIpoOsSMHU.

PackiianpiBaTh KBasipaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[TpumensTh npeoOpa3oBaHUs BBIPAKEHUM NIJS pElIEHUs pa3jIMuHBbIX 3a/ad M3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHus1 M HEpaBEHCTBA



Pemate nuHeiHbIE, KBaIpaTHBIE YPAaBHEHHS M pallMOHAIbHBIC YPABHEHUS, CBOISIINECS K HHUM,
CHCTEMBI JBYX YPAaBHEHHH € AByMsI IEPEMEHHBIMHU.

IIpoBOANUTHE IIPOCTEHIINE WCCIECIOBAHUS YPAaBHECHUH M CUCTEM YpPaBHEHMM, B TOM YHUCIE C
IpUMEHEHHeM TIpadUUecKuX MpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

[Tepexoautk OT cioBecHON (HOPMYIMPOBKHU 3a7auul K €€ anreOpandeckoil MOJEIu ¢ MOMOIIbIO
COCTaBJICHUS] YpPAaBHEHUS WU CHUCTEMbl YpPAaBHEHUMN, HHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a]1a4u IOJIy4YE€HHBIN pe3yJsbTarT.

[TpyuMeHsTh CBONCTBAa YMCIOBBIX HEPABEHCTB [UIsl CPABHEHUS, OLIEHKH, pEIlaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBl, JaBaTh TIpaUUYECKyl0 HIUTIOCTPALUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[TonumMaTh W WCHOJB30BaTh (YHKIMOHATIBHBIC MOHATHA W S3bIK (TEPMHUHBI, CUMBOJHYECKUE
0003HaueHMsI), ONIPENENATh 3HaUeHUE (PYHKIMH 10 3HAaYEHUIO apryMEeHTa, OIpeJelsiTh CBOWCTBA
dbyHKIMY 10 e€ rpaduky.

Crpouts rpauku 31eMeHTapHbIX GYHKLINN BUa:

y=k/X, y =x2, Yy =x3,y = |X|, Y = VX, OIHCBIBATH CBOICTBA YHCIOBOH (yHKIMH 110 e& rpaduKy.
K koH1y 00ydeHus B 9 kiaacce 00ydaromuiics MoIyyuT ClIeyIoNue MpeIMETHbIE Pe3yIbTaThl:
Yuciia ¥ BbIYHMCICHHSA

CpaBHMBATh U YIOPSIOYMBATh pallMOHAIbHbIE U HPPALIMOHAJIbHBIE YHCIIA.

Boinonuate apudmernyeckue IEHCTBUS € pPAaLMOHAIBHBIMM YHCIIAMH, COYETass YCTHBIE U
NUCbMEHHBIE IPUEMBI, BBIIOIHSITH BEIYUCICHHS ¢ UPPALIMOHATIBHBIMH YHCIaMU.

Haxonuth 3HaueHus cTeneHeW ¢ LeNbIMU IOKa3aTeNssMU M KOpPHEW, BBIYUCIATH 3HAUEHUS
YHCIIOBBIX BBIPAKEHU.

OkpyrisiTh AEMCTBUTEIbHBIE YUCIIA, BBIIOJHATH NMPUKUIKY PE3yJbTaTa BBIUMCICHUH, OLEHKY
YHCIIOBBIX BBIPAKEHUI.

YpaBHeHusI 4 HepaBeHCTBA

Pemate nuHelHBbIE W KBaJpaTHbIC YpaBHEHUS, YpaBHEHHUs, CBOJAIIMECS K HUM, MpocTeiine
JIpOOHO-paLlMOHANIbHBIE YPABHEHHUS.

Pemate cucTeMbl OBYX JIMHEHHBIX YpaBHEHHH C JByMs IE€PEMEHHBIMH U CHCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISAETCS JIUHEUHBIM.

Pemate TekcTOBBbIE 3a7aull anreOpanvyeckuM CIIOCOOOM C TMOMOIIbI COCTAaBIIEHHS YpaBHEHUS
WJIN CCTEMBI JIBYX YPaBHEHHH C IBYMsI I€PEMEHHBIMHU.

[TpoBoauTH MpoOCTEHIINE HCCIEAOBAHUS ypaBHEHUH M CHUCTEM YpaBHEHUH, B TOM 4YHUCIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHaBIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
cucTeMa ypaBHEHUI pelieHus, €Clii UMEET, TO CKOJIbKO, M ITpoyee).

Pemats nuHeliHble HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paXkaTh PELIEHUE HEPABEHCTB
Ha YUCJIOBOM MPSAMOM, 3aIMChIBATh PELIEHHUE C TOMOIIbIO CUMBOJIOB.

Pemath cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLINE KBaJpaTHOE
HEpaBEHCTBO, M300pakaTh pellleHHe CUCTEMbl HEPAaBEHCTB Ha YHMCIOBOHM NMPSMOM, 3alHChIBATh
peleHne ¢ MOMOIIbI0 CHMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA MPH PEIICHUH Pa3IMYHbIX 33]1a4.

DOyHKIUHA

Pacno3naBate (QyHKUIMU H3y4eHHBIX BHUJOB. IloKa3bIBaTh CXeMaTHYECKH pACHOJOKEHHE Ha
KOODPJIMHATHO# IIOCKOCTH TpadukoB GpyHkimid Buma: y = kX, y =kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = |x|, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>)DUIHEHTOB, ONMUCHIBATH CBOHCTBA
GyHKIHIA.

CrpouTth 1 M300paxarh CXeMaTHUECKU IrpaduKu KBaJpaTUUHBIX (YHKIIUH, ONHUCHIBATH CBOMCTBA
KBaJIpaTUUHBIX (QYHKIUI 110 UX rpadukam.

Pacno3naBare KBagpaTHUHYIO (QYHKLUHUIO MO (QopMmylie, NPUBOAUTH HPUMEPHl KBaJpaTUYHBIX
GyHKIMHI U3 peanbHON )KU3HH, (PU3HKH, TEOMETPHUH.

YucioBble MOCIE10BATEILHOCTH H IPOrPecCUH



n/n

Pacno3naBare apu(METHUYECKYI0O U TE€OMETPHUYECKYIO IPOTPECCHH IPH Pa3HBIX Crocobax
3aJaHusl.

BbBINONHATE BBIYMCIEHUS C HCIOJNB30BaHUEM (OpMyl N-TO ujieHa apu(MeTHYecCKOr
FEOMETPUYECKON POTPECCUM, CYyMMBI IIEPBBIX N YJICHOB.

N300paxarh 4ieHbI OCIEI0BATENIbHOCTH TOUKAaMH Ha KOOPJMHATHOMN IJIOCKOCTH.

Pemarp 3amaum, CBS3aHHBIE C YUCJIOBBIMH IIOCIIEJOBATEIBHOCTAMHU, B TOM YHCIE 3aJa4d U3
peaybHOM JKU3HU (C UCTIONB30BaHUEM KAJIBKYIATOPA, UPPOBBIX TEXHOJIOTHH).

TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Bcero Konrpoas Ipakr (uudponbie)
HbIe nyeckn  OOpasoBaTesbHBIE
padoThI e pecypchl
padot
bl

Yucna W BeIYMCIEHHs. PalyoHaIbHBIC YHCIIA.
JlpoOu OOBIKHOBCHHBIC W JECATHYHBIC, MEPEXO.
OT OaHOW (OPMBI 3amucH Apodell K Ipyroi.
[loHsTHE  palMOHAILHOIO  YHCIA,  3allKCh,
CpaBHEHHE, YIOPSAJAOYMBAHUE  PAI[HOHATBHBIX
yucen. CTeneHb ¢ HATYPaIbHBIM ITOKa3aTelIeM:
orpejieJieHne, MpeoOpa3oBaHHE BBIPAKCHUN Ha bubnnoTeka
OCHOBE OIpEIEICHUS, 3aMUCh OOJBIINUX YHCEIL. o5 1 HOK
IIporeHThI, 3aUCh MPOLEHTOB B BUIC APOOH U https://m.edsoo.r
ApoOu B BHUJIE MPOIEHTOB. Tpu OCHOBHBIC 331aun u/7f415b90

Ha TMPOICHTHI, pEIICHHE 3aJa4 U3 PealbHOMI
MPAKTHKH.

[TpuMeHeHHe TPU3HAKOB JIEIMMOCTH, Pa3I0KCHUE
Ha MHOXKHTEIIM HaTypaIbHBIX YUCEII.

PeasibHbIC 3aBUCUMOCTH, B TOM 4YHCJIE TpsMas U
oOpaTHasi TPOMOPIIMOHATBHOCTH.

Anrebpanueckue  BblpakeHusa. llepeMmeHHbIe,
YHCIIOBOE 3HAYEHUE BBIPAKEHUS C TEPEMEHHOM.
JlormycTrmble 3HAYCHUS MePEMEHHBIX.
[IpencraBnenue 3aBHCUMOCTH MEXIY
BEeJIMYMHAMHU B BHJEe (HOpMYIIbl. BeraucieHus 1mo
¢dopmynam. CBOICTBa CTEMEHH C HATypaJlbHBIM bu6mmoreka [JOK
ITOKA3aTEeJIEM. 27 1 https://m.edsoo.ru/7f4
OpHo4iieHbl 1 MHOTOWIEHBI. CTereHb 15b90

MHOTOowIeHa. ClI0)KeHHe, BEIYUTAHKE, YMHOKCHHE
MHOTO4JIEHOB. DOPMYITBI COKPAIIEHHOTO
YMHOKEHUS: KBaJIpaT CyMMBI U KBaJpat
paszHoct. @opMyna pa3HOCTH KBapaToOB.
Paznosxkenre MHOTOWIEHOB HA MHOXKUATEIH

YpaBHEHUs U HEPABEHCTBA. YPAaBHEHHUE, KOPEHb
ypaBHEHUS, MTpaBUJIa IPeoOpa30BaHus ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUHU. bubnmoreka [JOK
JluHeliHOEe ypaBHEHHME C OJHOM TEepPEeMEHHOM. 20 1 https://m.edsoo.ru/7f4
JIunelitHoe ypaBHEHHE C ABYMS MEPEMEHHBIMU U 15b90

ero rpaguk. Cuctema JIByX JIMHEHHBIX ypaBHEHUN
C nByMs IepeMeHHbIMH. PemreHue cucreM
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ypaBHEHUN CMOCOOOM TMOACTaHOBKH. [IpuMepsr
pelIeHusl TeKCTOBBIX 3a/lady C MOMOIIBIO CHUCTEM
YpaBHEHU.

.Koopaunater u rpapuku. @ynkuu. Koopaunara
TOYKM Ha nOpsMOH. YHCIOBBIE MPOMEKYTKH.
Paccrosinue MEXIY JIBYMS TOYKaMHU
KOOPJAMHATHOU IIPSIMOA.

[IpsimoyronbHast cuctema koopauHat, ocu OX u

Oy. AGCLII/IECH, M OpAMHATa TOYKH Ha Butmorexa LIOK
4 KOOpIUHATHOU MiockocTu. [Ipumepsl rpadukos, 24 1 https://m.eds00.ru/7f4
3amaHHeix  popmymamu.  UteHnme  rpadukoB 15b90
peasibHbIX 3aBUcHMOCTel. [loHaTne QyHKIMH. R
I'papux  ¢ynkuuu.  CoiictBa  (yHKIMH.
Jluneiinas  ¢ynkousa, e€ rpaduk. ['paduk
bynknuu Yy = [X|. [paduueckoe pemieHne
JIMHEWHBIX YpPaBHEHUM M CHCTEM JIMHEWHBIX
YpPaBHEHUU.
bu6mmoreka [IOK
5 IToBTrOopenue u 0600IIEHHE 6 1 https://m.edsoo.ru/7f4
15b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
8 KUIACC
KosnnyectBo 1yacos DJIEKTPOHHbIE
Ne HaumeHnoBanue pa3aesioB M TeM IPOrpaMMBbl Kontpon Hpaxrn (M¢ppossic)
n/n Bcero bHbIE yeckne 0OOpasoBaTe/bHbIE
pabdorsl  padoThl  PeECYpChI
Uucna wu BeluucieHus. KBaapaTHblE KOpHU.
KBagpatHbiii kopeHb u3 uyucna. Ilonstue 00
UPPaIMOHAITEHOM quCIIe. I[CCSITI/I:IHI)IG Bubsorexa LIOK
1 MPUOTHKEHUS UPPALMOHATBHBIX YHCET. ?BOI/ICTBa 15 hitps://m.edsoo.ru/7f
apu(MEeTHYECKUX KBAJIPaTHBIX KOPHEH H WX 417af8
MpPUMEHEHHEe K MPeoOpa3oBaHUIO  UYHCIOBBIX B
BBIPQXKEHHII W BBIYMCICHUSM. [[eliCTBUTENbHBIC
qucra.
Uucma u BeruucieHusa. CTeneHb ¢ MEIbIM bubnmorexa LIOK
2 nokasarenieM. CTereHb C LEeNbIM MOKa3aTelieM U 7 https://m.edsoo.ru/7f
e€ colictBa. CTanAapTHas 3alIUCh YHCIIA. 417af8
AnreOpanueckue  BblpaxkeHUs.  KBajgpaTHBIA
TPEXUICH, PA3JI0KEHUE KBAAPATHOIO TPEXUIICHA
Ha MHOYKHUTEIIH.
Anrebpanyeckas npoOb. (OCHOBHOE CBOMCTBO bubmorexa I[IOK
3 o 5 1 https://m.edsoo.ru/7f
anrebpandeckoid apobu. CroxeHue, BbIUYUTAHHE, 417af8
YMHOXXCHHE, JCIICHHE alreOpanvdecKkux IpoOei. -
PanmonansHbie BBIPKEHUS u ux
npeoOpa3oBaHue.
Anrebpanueckue BBIPaXKCHUS. OcHoBHOE bubmuorexa [IOK
4 CBOMCTBO anreOpamveckoit apodu. CroxeHue, 15 1 https://m.edsoo.ru/7f
BBIYMTAHUE, YMHOKEHHE, JIeIICHUE 417af8
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anredpanvecKux IpoOei. PanmonansHbie

BBIPQ)XEHUS M UX ITPeoOpa3oBaHue.

VYpaBHeHus u HepaBeHcTBa. KBagparusie
ypaBHeHUsI, (hopMysia KOpHEH KBapaTHOIO

aBHeHus. Teopema Buera. Pemenue bubmorexa LIOK

5 P %, Leop T 15 1 https://m.edsoo.ru/7f
YpaBHEHU, CBOASIIUXCS K JIMHEHHBIM U 41728
KkBagpatHbIM. [IpocTeiimue qpodHo- -
paloHaIbHble ypaBHEHHUSI.

YpaBHeHust 1 HepaBeHCTBA. CHUCTEMBI YpaBHEHUM.
I'paduueckas uHTEpHIpETAIUS YPABHEHUH C IBYMS Bu6muoteka [JOK

6 MEPEMCHHBIMHM M CHUCTEM JIMHEHHBIX YPaBHCHHM C 13 https://m.edsoo.ru/7f
JIBYMs ITlepeMeHHbIMU. [Ipumepsl pelenus cucrem 417af8
HEJIMHEWHBIX YPAaBHEHUH C IByMS IEpEMEHHBIMH.

VYpaBHeHUsT W HEpPaBEHCTBA. Yucnoseie
HEpaBEHCTBA W UX CcBoicTBa. HepaBeHcTBO ¢
0 ioﬁ IIepEeMECHHOMN PaBII){oanILHOCTL bubmorexa LIOK

7 a peME ' . 12 1 https://m.edsoo.ru/7f
HepaBeHCTB. JIWHeWHBIE HEpPaBEHCTBA C OJHOM 417af8
nepeMeHHoM. CHucTeMbl JTMHEHHBIX HEPABEHCTB C -

OJIHOM IIEPEMEHHOM.
OYHKIHH. ITousitue byHKIHH. O6nactn
ompeJielieHUusI U MHOXKECTBO 3HAYCHUH (DYHKIIMH.
N bubmmoreka [JOK
CrniocoOsI 3a1anust QyHKIHI. ] 1

8 . 5 https://m.edsoo.ru/7f
I'padpux pynxmnumn. Urenue cBOWCTB QYHKIUHU 1O 417af8
e€ rpaduky. Ilpumeps rpadukoB (yHKUIUH, S
OTPAXKAIOIIUX PEATbHBIC TTPOLIECCHI.

Oynkuuu. Ywucnosble  ¢QyHKuuu. DyHKUIHH,
OTIHCHIBAIOIITHE PSIMYIO u o0paTHyIO Bubnmorexa [IOK
MIPOTOPIIMOHANBHBIE 3aBUCUMOCTU, MX TpaduKu.

9 POTIOPIL _ _ _ p (b_ 9 https://m.edsoo.ru/7f
chHKHHH y - X2| y - X3! y - X, y_lxl' 417af8
I'paduueckoe pelmreHue ypaBHEHUM € CHUCTEM -

YPaBHEHUM.
bubnmorexa LIOK

10  TloBropenwue u 0000IICHNE 6 1 https://m.edsoo.ru/7f

417af8

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0

9 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbBIE

No udposbie
HaunmeHnoBaHue pa3iesioB 4 TeM NPOrpaMMbl Kontpos  Hpakru  (ungp )

n/n Bcero  bHEBIE yeckne  00pasoBaTesibHbIE

padorel | pabdoThI | Pecypchbl
Uucna u BbUKCICHUA. JIEHCTBUTENBHBIE YHUCIIA.
PanmionaneHbie 4mMCa, WppalMOHATBHBIC YHCIIA,
KOHEYHbIE W OECKOHEYHBIE IEeCSITHYHBIE ApPOOH.
. é AP bubnmoreka [JOK
MHO)eCTBO JEHCTBUTEITHLHBIX quCeln, .

1 . 9 https://m.edso0.ru/7
NEHCTBUTENbHBIE  YMCIa  Kak  OeCKOHEYHbIE £419d08
necsiTUYHbie  npobu. B3auMHO — OAHO3HAYHOE E—
COOTBETCTBHE MEXKITY MHOXECTBOM

JIEACTBUTEIBbHBIX YUCET U KOOPJAUHATHOM MPSMOI.
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CpaBHeHne NEUCTBUTELHBIX qHced,
apudmernyeckue IEHCTBUS C JEHCTBUTECILHBIMU
YHCIaMH.

Pasmepsl  0OBEKTOB  OKpYXKAaIOIIETO  MHpA,
JUTUTEIILHOCTD MPOLIECCOB B OKPYKAIOIIEM MHUPE.
[TpubnmxEéHHOe 3HAYEHUE BEIMYMHBI, TOYHOCTD
npuompkenus. Okpyriienne uucen. [Ipukuaka u
OLICHKA PE3YJIbTaTOB BHIYUCICHUH.

VYpaBHEHUSI ¥ HEPABEHCTBA. YPABHEHUS C OJHOMU
nepeMeHHol. JluHeitHoe ypaBHeHue. Perenue
YpaBHEHUH, CBOJSAIINUXCS K TUHEHHBIM.
KBanpatHoe ypaBHeHue. PemnieHue ypaBHEHHI,
CBOAAIIMXCS K  KBagpaTHbIM. bukBaapatHoe
ypaBHeHue. [lpumepsl  pemieHus  ypaBHEHH
TpeTbel M 4ETBEPTOM CTEIICHEH Pa3IOKEHHEM Ha
MHOXHUTENH.

14

bubmuoreka [JOK
https://m.edsoo.ru/7
f419d08

VYpaBHeHust U HepaBeHCTBA. CHUCTEMBI YpaBHEHHUH.
Pemenune apoOHO-pallMOHANBHBIX  YpaBHEHUHU.
Pemenne TeKCTOBBIX 3ajay  anreOpanyecKum
METOAO0M.

VYpaBHeHHE C JBYMs MIEPEMEHHBIMU U €ro rpaduk.
Pemenne cucrem AByX JIMHEWHBIX YpaBHEHUH C
IByMsl IlepeMEHHBbIMU. PelieHue cucreM AByX
YpaBHEHUI, OJJHO U3 KOTOPBIX JINHEHHOE, a Ipyroe
— BTOpOil crenenu. ['paduyeckas mHTEpHpeTaLus
CUCTEMBbI YpaBHEHUH ¢ ByMsI IEPEMEHHBIMU.
Pemenne TeKCTOBBIX 3ajay  anreOpanyecKum
CIIOCOOOM.

VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa.
YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEHBIX HEPABEHCTB C OJJHOM
IepeMEHHOM. Pelllenre cucTeM JIMHEMHBIX
HEPaBEHCTB C OAHOW IepeMeHHoN. KBajpaTHbie
HepaBeHCTBa. I'paduueckas MHTEpIpeTaus
HEPABEHCTB U CHCTEM HEPABEHCTB C IByMsI
IIEPEMEHHBIMHU.

Oyukuuu. KBagparnunas QyHkuus, e€ rpadux u
cBoiictBa. Ilapabona, KOOpAMHATBI BEPIIMHBI
mapaboIbl, OCh CHMMETPHUH TTapaboIIblL.

I'padpuku pynkmmii: Y = kX, y = kx + b, y = k/x, y
=x3,y= VX, Y = |X| u ux cBoiicTBa.

Yucnossie ITOCJIEI0BATEILHOCTH. [TonsTne
YUCJIOBOU [IOCJIEI0BATEIbHOCTH. 3anaHue
MOCJIEZI0BATENBHOCTH PEKYPPEHTHON (opMyol u
¢bopmyIoit N-To uieHa.

Apudmernueckas U reoMeTpHUecKas MPOrpecCuu.
@opmynel  N-ro  wieHa apUPMETHUYECKOH
T€OMETPUYECKON IPOTPECCUid, CYMMBI IHEPBBIX N
YJICHOB.

N300paxenne  uneHoB  apupMeTHUYECKOW U
F€OMETPUYECKOM  IPOrpPecCHil  TOYKAMH  Ha
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KOOPJMHATHOMN IIJIOCKOCTH. JInHeHHbII
BKCHOHCHHHaHLHBIﬁ pOCT. CJIO)KHBIC HpOI_ICHTBI.

n

[ToBTOpeHmE, 06001IeHNE, CUCTEMATH3AIUS
3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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bubmuorexa [JOK
https://m.edsoo.ru/7
f419d08
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