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HOACHUTEJIBHAS 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOI'O OOIIETO
oOpa3oBaHusA: OHa OO€CeurMBaeT W3y4YeHUEe JAPYruxX AUCHUIUIMH, Kak
€CTEeCTBEHHO-HAYYHOTO0, TaK MW TyYMaHUTAPHOTO LMKJIOB, €€ OCBOEHHUE
HEOOXOIUMO ISl TPOJOJDKEHHS OOpa3oBaHUS W B IOBCEIHEBHOW >KU3HH.
PazButne y oOydaromuxcsi Hay4YHBIX NPEACTABICHUNA O TMPOUCXOKICHUH W
CYIIHOCTH aireOpandyeckux aOCTpakIuid, Cloco0e OTpaKEHUsI MAaTEeMaTHUYECKON
HAyKOH SIBICHUM W MPOLIECCOB B MPUPOJIE U OOIIECTBE, POJIM MATEMATUYECKOTO
MOJICTMPOBAHMSI B HAYYHOM IIO3HAHWUM W B TIPAKTHKE CIIOCOOCTBYET
(GOpMHUpPOBAHUIO  HAYYHOTO  MHMPOBO33PCHHS W  KA4eCTB  MBIIUICHUS,
HEOOXOAUMBIX JIJIsl aJIalTallii B COBpeMEHHOM 1uppoBOM ob1iecTBe. M3yueHue
anreOpbl obecrieunBacT pa3BUTUE YMEHUsI HAOJIOAaTh, CPAaBHUBAThH, HAXOIUTh
3aKOHOMEPHOCTH,  TpPeOyeT  KPHTHYHOCTH  MBIIUICHHUS,  CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOMW JICHCTBHUS M BBIBOABI, ()OPMYIHPOBATH
yTBepxkAcHUsA. OCBOCHHE Kypca anreOpsl 00ecreynBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUST OOYYarONIUXCS: OHHM HCIIONB3YIOT JEAYKTUBHBIC M WHIYKTHBHBIC
paccyxkaeHusi, 0000IIeHne U KOHKPETU3ALUI0, a0CTparupoBaHUE U aHAJOTHUIO.
OOyuenue anrebpe mpeanojaracT 3HAYUTENBHBIA OOBEM CaMOCTOSTEIBHOU
JESTENBHOCTH OOYYaIOIIUXCS, TOITOMY CaMOCTOATEIBHOE pEIICHHE 3a]1a4y
ABIIAETCS peajn3aluen e TeIbHOCTHOTO MPUHIUIA 00 yIeHUS.

B c1pykType mporpammbl yuyeOHOro Kypca «Anredpa» uisi OCHOBHOTO
oOmero  oOpa3oBaHHS  OCHOBHOE€ MECTO 3aHUMAIOT  COJEPIKATEIBHO-
MeTonuYeckue JuHuM: «Uucma U BbIYMCICHUS», «Anrebpanyeckue
BBIDAXKCHHUS», «YPAaBHEHUS M HEpaBeHCTBa», «PyHkuum». Kaxnas u3 stux
coJlepKaTeIbHO-METOIMYECKUX JIMHUM pa3BUBACTCS HA MPOTSIKEHUU TPEX JIET
U3YYEHHs Kypca, B3aUMOJICUCTBYS C APYTMMH €ro JMHUSIMHU. B xoxe u3yueHus
y4e0HOTO Kypca OOydYarImMUMCs MPUXOAUTCS JIOTUYECKH PACCYXKIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN A3BIK. B CBSI3M € ATHM B mporpammy
yaeOHOTO Kypca «Anre6pa» BKIIOYEHBI HEKOTOpPhIE OCHOBBI  JIOTHKH,
MIPE/ICTaBICHHBIE BO BCEX OCHOBHBIX pa3JiesiaX MaTEMAaTHYECKOTO 00pa3oBaHus U
CIIOCOOCTBYIOIINE  OBNAJCHUIO OOYYarONIUMHUCS OCHOB  YHHBEPCAIBHOTO
MaTeMaThudeckoro s3bika. CojaepkaTeabHOM U CTPYKTYPHOM OCOOEHHOCTHIO
y4e0HOTO Kypca « Anredpay SBISIETCS] €T0 MHTETPUPOBAHHBINA XapaKTep.

Conepxanvne nuHUM «UWcClia W BBIYUCICHUS» CIY)KHUT OCHOBOHM IS
TATBHEUIIIET0 N3YYSHUSI MAaTEMATHKH, CIOCOOCTBYET Pa3BUTHIO Y O0yJarOIIUXCS
JIOTUYECKOTO MBINIICHUS, (POPMUPOBAHUIO YMEHHSI TIOJTH30BATHCS aTOPUTMAaMH,
a TakkKe TMPUOOPETCHHIO TMPAKTHYECKUX HABBIKOB, HEOOXOAUMBIX IS



MOBCEIHEBHOM ®KU3HU. Pa3BuTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHus CBSI3aHO C PALMOHAIBHBIMU M HUPPAUUMOHAIIBHBIMU YHCIIAMH,
dbopMupoBaHUEM TMPEACTABICHUN O JACUCTBUTEILHOM 4YHUCIE. 3aBepIICHUE
OCBOEHHS YMCIOBOW JJUHUU OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHMUIO.
CopepxaHue JAByX anreOpanueckux JHHUM — «Ausredpanyeckue
BBIPAKEHUA» U «YpaBHEHHUS M HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHUIO Y
oOy4aromuxcs MaTeMaTUYECKOro armapaTa, He0OX0JUMOT0 JJIs PelIeHUs 3a1a4
MaTEMaTUKH, CMEXHBIX MPEIMETOB U MPaKTUKO-OPUEHTHUPOBAHHBIX 3aaad. Ha
YPOBHE OCHOBHOI'O 00I1ero o0pa3oBaHUs Y4YeOHBIH MaTepHall TpyHnnupyercs
BOKPYI PpAallMOHAJbHBIX BbIpAXKEHUH. AJredpa JEeMOHCTpUPYET 3HAYCHUE
MaTEMaTUKU KaK sI3bIKa ISl IOCTPOEHUSI MaTeMaTUYECKUX MOJIEei, OmuCcaHus
IPOLIECCOB U SABJIICHUN peaibHOTO MUpa. B 3amaun oOydyeHus: anredpe BXOIAT
Tak)Ke JalbHEeHIee pa3BUTHE aITOPUTMUUYECKOTO MBIIIJIEHUS, HEOOXOIUMOTO, B
YaCTHOCTH, J/JII OCBOCHHMS Kypca HWH(GOPMATHKW, M OBJAJCHUE HaBBIKAMU

JNCAYKTUBHBIX  paccyxiacHuil.  IIpeoOpa3oBaHme  CHUMBOJBHBIX  (hopm
CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHHUsS, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Copepxanvne  GyHKUMOHAIBHO-TPAPUUECKON JUHUU  HAIEJIEHO HAa
nojiyueHue OOyYaroNIMMHUCS 3HAHUA O (QYHKIMSIX Kak  BaKHeHIen
MaTEMaTUYECKOM MOJAENU JJid ONHCAHUS MU UCCIEIOBAaHUA Pa3HOOOpA3HBIX
IpOIIECCOB U SIBJIEHUM B mpupoae u obOmiectBe. 3ydyenwe wmartepuana
CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOMIMXCS YMEHHS HCIOIb30BaTh pa3nyHbIC
BBIPA3UTENbHBIE CPEACTBA SI3bIKA MATEMATHKU — CJIOBECHBIEC, CUMBOJIMYECKUE,
rpaduyeckre, BHOCUT BKIag B (GOpPMHpPOBAHUE TMPEACTABICHUN O pOIU
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALUN U KYIBTYPHI.

CornacHo ydeOHOMY IuIaHy B 7-9 Kiaccax Hu3y4yaercs y4eOHBIH Kypc
«Anrebpay», KOTOPBIN BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/ieNbl COACPKAHMUS:
«Yucrna ¥ BBIYUCICHUS», «ANTeOpanuecKue BBIPAKEHUS», «YPaBHEHUA U
HEpaBEHCTBa», «DYHKIUN.

Ha uzyuenue yue6HOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiiacce
— 102 ygaca (3 yaca B Henento), B 8 kinacce — 102 vaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JECSITHUYHBIE, IEPEXO] OT OAHOU (HOPMBI 3amKCH
npobeit k gpyroil. [loHsATHe palnMOHAIBHOIO 4YHCHIa, 3alkCh, CpPaBHEHHE,
yIOPSIOYMBAHUE pAlMOHATBHBIX uHcell. ApudpMeTudeckue JeUCTBUS C
palMoHaNIBHBIMU YKciaMu. Penienne 3a1a4d u3 peaabHOM MPAaKTUKU HA YacTH, Ha
TpoOHu.

CreneHb ¢ HaTypaldbHBIM IOKa3aTEJEM: OIpejesieHne, MpeoOpa3oBaHue
BBIPDAXKCHUH Ha OCHOBE OIpeeeHUs, 3amuch OONbIIUX uuced. [IpoieHTsl,
3aMuCh MPOIEHTOB B BHUJE APOOU M JAPOOU B BUJE MPOIEHTOB. TpuU OCHOBHBIC
3a7]a4u Ha MPOLICHTHI, PEIICHUE 3a]]a4 U3 PeaIbHON MPAKTUKHU.

[IpuMmeHeHHE TMNPU3HAKOB JACIUMOCTH, PA3JIOKEHUE HAa MHOXKUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HClIe TmpsMmas ©  oOpaTHas
IPOMOPIMOHATBHOCTH.

AJsireOpanyeckue BbIpasKeHUs

IlepeMeHHblE, YHCIIOBOE 3HAYEHHWE BBIPAKEHUS C  IEPEMEHHOM.
JlonycTrmble 3HaueHUs IepeMeHHbIX. l[IpencraBieHue 3aBUCUMOCTH MEXKIY
BeJIMYUHAMH B BHUE GopMyinbl. Beruucnenus no dopmynam. [IpeobpazoBanue
OYKBEHHBIX BBIPAXKEHUH, TOXKIECTBEHHO paBHBIC BBIPAKEHUS, TpPaBHUIIA
npeoOpa3oBaHUsl CyMM HM TPOU3BEICHUM, TMpaBWia pPACKPBITUS CKOOOK U
IPUBEICHUSI TTOJJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowrensl u  MHorouwiaeHbl. CteneHb MHorowieHa. (CloeHHe,
BBIUNTAHUE, YMHOXKEHUE MHOTOWICHOB. DOpMyJIbI COKPAIIEHHOTO YMHOKECHUS
KBaJpaT CyYMMbl M KBaapar paszHoctd. PopMyna pa3HOCTH KBaJIpaToB.
PaznoxeHne MHOrO4wIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEeHb ypaBHEHUS, MpaBuia MpeoOpa3oBaHUsS ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YUCIO KOPHEH JIMHEMHOIO
YpaBHEHHUSI, pELICHUE JUHEWHbIX ypaBHEHHU. CoCTaBJI€HUE YpPaBHEHUH IO
YCIOBHIO 3a7auu. PenieHne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPABHEHHI.

JIuneliHoe ypaBHEHUE ¢ ABYMS IEPEMEHHBIMHU U ero rpaduk. CucrteMa IByx
JIMHEMHBIX YpPaBHEHUW C JIByMS NEPEMEHHBIMHU. PemeHne cucteM ypaBHEHUM



cnoco0oM mnoacTaHOBKHU. IIpuMepbl pemieHuss TEKCTOBBIX 3alad C MOMOIIbIO
CUCTEM YPAaBHECHUM.

DyHKUUH

Koopaunara Toukn Ha mnpsmoil. UwucioBble NpomexyTku. PaccrosHue
MEXIY ABYMS TOYKaMU KOOPIUHATHOU IPSIMOM.

[IpsimoyroisibHas cucrema koopauHat, ocu Ox u Oy. AGcuucca u opuHaTa
TOYKM Ha KOOpAMHATHOM muiockocTu. [lpumepsl rpadukoB, 3aIaHHBIX
dopmynamu. UreHne rpadukoB peasibHbIX 3aBUcuUMocTel. [loHatue ¢yHKUUU.
I'padux pynkumu. CoiictBa pyHkuuid. JIuneitnas pynkuus, e€ rpaduk. ['padux

¢yukuun y = [x|. I'papuueckoe pelieHrne TUHEHHBIX YpaBHEHUH U CHUCTEM
JIMHEVHBIX YPaBHECHUM.
8 KVIACC

Yucia v BbIYMCICHUS

KBaapatueiii kopeHb u3 uucna. Ilonarue o0 HppalMOHAIBLHOM 4YHUCIE.
JlecsiTuunbie MPUOIIMKEHUS UppalMOHAIBHBIX YyuCell. CaoiicTBa
apuMETHUYECKUX KBAJPATHBIX KOPHEH W WX MPUMEHEHHE K MPeoOpa3OBaHHIO
YUCJIOBBIX BBIPAKEHUN U BBIUUCICHUSIM. JIeICTBUTENbHBIC YUCTIA.

Crenens ¢ 1enbIM okaszaTesneM u e€ coiictBa. CTaHIapTHas 3alUCh YUCTA.

Anrebpanueckre BeIpaKeHUIAJIreOpandeckne BbIpaskeHUsl

KBagpaTHblii TpE€XuieH, pa3jioKEHUE KBaJpaTHOTO TPEXWIEHA Ha
MHOHUTEIH.

AnrebGpandeckasi Apo6b. OCHOBHOE CBOWCTBO aireOpanveckoil IpoOu.
CrnoxxeHue, BBIYMTAaHUE, YMHOXCHHUE, JEJICHHE anreOpanyeckux Apooeil.
PanronanbHbIe BRIpXKEHHS 1 KX TTPeOOpa3oBaHUE.

YpaBHEHHUs U HEpABEHCTBAY pAaBHEHHUS M HEPABEHCTBA

KBagpatnoe ypaBHeHue, ¢opMmyia KOpHEW KBaJApaTHOTO YypPaBHEHHS.
Teopema Buera. Pemienne ypaBHeHU N, CBOAAIIMNXCS K IMHENHBIM U KBAaIPATHBIM.
[IpocTeiimme ApoOHO-palIMOHANIbHBIE YPABHEHUS.

I'paduueckas naTEpIpeTalls yPAaBHEHUI C ABYMSI IEPEMEHHBIMH U CUCTEM
JIMHEMHBIX YpPAaBHEHUN C JABYMs II€pEMEHHBIMH. lIpuMepbl pemeHust cucreM
HEJINHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKiuM CriocoOOM.

UucnoBble HEpaBEeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ oaHOMN
MepeMEHHONW. PaBHOCUIBHOCTh HEPABEHCTB. JIMHEHHbBIE HEPABEHCTBA C OJIHOU
nepeMeHHOW. CHCTEMBI TMHEWUHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM.

OyHKINM PYHKIUA



[lonstne ¢ynkuuu. OO6macTb oOmNpeAesNeHuss W MHOXECTBO 3HAUYECHUU
¢ynxuuu. CriocoObl 3a1aHus (PYHKIMIA.

I'padux Pynkiuu. Yrenue cBoilcTB pyHkuu no e€ rpadpuky. [Ipumepsl
rpadukoB GyHKIUNA, OTPaXKAIOLUUX peaTbHbIe MPOIECCHI.

OYHKIMHY, OMNUCHIBAIOIIME MPSAMYIO U OOPATHYIO MNPONOPLUUOHAIBHBIE
3aBHCHMOCTH, HX rpadukn. OyHKImH y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUMN U CUCTEM YPABHECHUU.

9 KUJIACC

Yucaa v BbIYMCICHUS

PanmonanpHbie Yncia, UppalMOHATBHBIC YHUCIIA, KOHEYHBIE U OECKOHEUHBIE
JecAaTUYHble apoOu. MHOXECTBO JEMCTBUTEIBbHBIX YHCEN, JACHCTBUTEIBbHbBIC
yuciaa Kak OECKOHEUHbIE JIeCATHYHBbIE Jpobu. B3auMHO opHO3HAYHOE
COOTBETCTBUE MEXKAY MHOMXKECTBOM JICHCTBUTEIBHBIX YHCENI U KOOPJIMHATHOM
IIPSIMOM.

CpaBHeHUE JCHUCTBUTENBHBIX YHCEN, apuMETHUYECKUE JEHCTBHUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3mepbl 00BEKTOB OKPYKAIOIIETO MHUPA, IJIUTEIBHOCTH IPOILECCOB B
OKpPY’KaroIIeEM MHpE.

[Mpubnuxx€éHHoe  3Ha4YeHHE  BEIUYUHBI, TOYHOCTh  MPUOIIKEHHUS.
Oxkpyrienne uncen. [I[pukuaka v OLlEHKa Pe3yJIbTaTOB BBIUYNCICHHM.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHHE. PemieHne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHuwe. PemieHue  ypaBHEHHM, CBOIAIIMXCA K
KBaJIpaTHbIM. bukBajgpaTHOoe ypaBHeHue. I[lpumepsl penieHus ypaBHEHUM
TPEThEU U YETBEPTOM CTEIICHEN PA3JIOKEHUEM HA MHOXKHUTEIIH.

Peuienrie npoOHO-pallMOHANIBHBIX ypaBHEHUM. PernieHue TeKCTOBBIX 3a/1au
anredpandeckuM METOIOM.

VYpaBHeHue ¢ AByMs MEpEMEHHBIMH U eTo Tpaduk. Pemenue cuctem nByx
JMHEMHBIX YPAaBHEHHUM C JBYMsI IEPEMEHHBIMU. PemeHue cucrem JIByX
YpPaBHEHUW, OJHO M3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM CTEIECHHU.
['padraeckas mHTEpIIpETAIUS CUCTEMBI YPAaBHEHUH C ABYMSI TIEPEMECHHBIMU.

Pemenune TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nmuHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJIHOW IepeMeHHOM. KBaJapaTHble HEpaBEHCTBA.
I'paduueckass uHTEpnperanysi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMMU.



OyHKIMN PYyHKIUU

KBaaparuunas ¢ynkuus, e€ rpaduk u cpoiicta. [lapabosna, koopauHaThI
BEPIIMHBI apadoIbl, 0Cb CAMMETPHUH MapaboJIbI.

I'padukn pymkumii: y =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| , # ux
CBOMCTBA.

UucnoBsle mociie10BaTeNbHOCTHUMCI0BBIE MOCAEA0BATEIbHOCTH U
Nnporpeccuu

[loHsiTHE YMCIOBON MOCIEAOBATENBHOCTH. 3aIaHUE TMOCIEN0BATEIBHOCTH
pEKyppeHTHOI popMyno U hopmysoit N-ro uieHa.

Apudmernyeckas u reomeTpuyeckas nporpeccur. @opmyibl N-To yjieHa
apu(PpMETHIECKON U FT€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N306paxkeHne 4ieHOB apu(METHUYEeCKOW U IF€OMETPUYECKON Mporpeccui
TOYKaMH HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U SKCITOHEHIIMAIBHBIN POCT.
CioHbIE IPOLICHTBHI.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS NpPOrpaMMmbl Y4eOHOro Kypca
«AnreOpa» XapaKkTepu3yloTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBJIEHUEM HMHTEpeEca K TMPONUIOMY M HACTOSIIEMY POCCUHCKON
MaTEMaTUKHA, LEHHOCTHBIM OTHOLIEHWEM K JIOCTH)KEHHMSIM POCCHUHCKHUX
MAaTE€MATHKOB U POCCUICKON MaTeMaTUYeCKOW HIKOJbI, K UCHOJb30BAaHUIO 3THX
JOCTUXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpakJlaHWHA W peasu3aliu
€ro mnpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYP, ABJICHU, TPOLEAYP IPakIaHCKOro 001ecTBa (Hanpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHHIO JTHUYECKUX MpoOIieM,
CBA3aHHBIX C MPAKTUYECKUM IMPUMEHEHHEM IOCTHKEHHM HAyKH, OCO3ZHAHUEM
BaKHOCTU MOPaJIbHO-3TUYECKUX MPUHLHUIIOB B AEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOW Ha AaKTUBHOE Y4YaCTHE B PEIICHUM MPAaKTUYECKUX 3a]a4
MaTE€MaTHYECKON HANpPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTM MAaTEMaTHYECKOTO
o0pa3oBaHUs HAa MPOTSHKEHUH BCEH YKU3HM JUIS YCIICIIHON MPOdheCCHOHAIBHON
JESTEIHbHOCTH M PA3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM WHIUBUYaIbHON TpaeKTOpUH 00pa30BaHUS U dKU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a]ay, PELICHUH, pacCcyXIeHUN, YMEHUIO BUICThH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JEATEIIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YEJIOBEKA, PUPOJIBI
U 00IecTBa, MOHUMAaHUEM MaTeMaTUYeCKOM HayKH Kak c(epbl 4eIOBEYECKOM
NEeSATENbHOCTH, 3TANIOB €€ Pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHSI LUBUIN3ALINH,
OBJIaJICHUEM SI3bIKOM MATEMATHKHU U MAaTEMAaTHYECKOU KyJIbTYPOU KaK CPeICTBOM



MO3HAHUS MHpA, OBJIAJACHUEM MPOCTEUIIMMH HaBbIKAMU MCCIIEO0BATEIbCKOM
NesATENbHOCTH;

6) pusnuyeckoe BocnuTaHUE, (POPMHPOBAHHE KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUUYECKUE 3HAHHUS B MHTEPECaX CBOETO
3I0pOBbs, BEIEHUs 3J0pOBOTO o00pa3a >KU3HU (310pOBOE MHUTaHHE,
cOQJIaHCUPOBAHHBIA PEXHUM 3aHATHH M OTAbIXA, peryispHas Qunyeckas
aKTUBHOCTB), C(DOPMUPOBAHHOCTHIO HABBIKA PEQIIEKCUHU, NMPU3HAHUEM CBOETO
npaBa Ha OIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHWE MaTeMaTHYEeCKUX 3HAHUW IS peleHus
3a/1ay B 00JIaCTU COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, INIAHUPOBAHMS TOCTYIIKOB
U OLIEHKH UX BO3MOJKHBIX MOCJIEJICTBUIA JUIsl OKPY’KAIOIIEH Cpe/ibl, 0COZHAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POoOIeM U MyTel UX pelIeHHUs;

8) aganTanus K M3MEHAINIUMCS YCJIOBHAM CONMAJIBLHOI M IPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, OBBIIICHUIO
YPOBHsSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO IESITeNbHOCTb, B TOM
qucle YMEHHE YUYMTbCA Yy JpYruX JIIOAeH, npuodperaTtb B COBMECTHOM
JEsITEeIbHOCTU HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMM U3 OIbITA APYTUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUI, B TOM 4YHCIE
(GopMynupoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTaX U SABJIEHUSAX, B TOM
YlCcie PAaHEe HEU3BECTHBIX, OCO3HABATh JAe(PUIUTHI COOCTBEHHBIX 3HAHHUM U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE;

CHIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYyallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAalLlMI0 KaK BbI30B, TPEOYIOIIMIA KOHTpMEp, KOPPEKTUPOBATH
NPUHUMaeMble pelIeHUs U AeUCTBUA, (HOPMYIHUPOBATh U OLICHUBATH PUCKU U
NOCHEeACTBUA, (HOPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble JJoruyeckue JelcTBUSA:

] BBIABIATH n XapaKkTepU30BaTh CYIIECTBEHHBIC MpU3HAKHU
MaTeMaTUYEeCKUX OOBEKTOB, MOHITHN, OTHOIIEHUN MEXy MOHATHSIMH,
dbopMyITHpPOBATH ONpeIeICHNUS TOHATHH, YCTAHABINBATH CYIIECTBSHHBIN
MpU3HAK KiIaccHu(UKAIIMU, OCHOBAHMS ISl OOOOIIEHUS M CpaBHEHHS,
KpPUTEPHUH MPOBOJIUMOTO aHAIN3A;



BOCIPUHHMMATh, (POPMYyJIHpPOBaTH M NPEOOPA3OBBIBATH CYXKIACHUS:
YTBEPJUTEIbHbIE U OTPHULIATENbHBIE, €JUHUYHbIC, YACTHBIE U 00IIHE,
YCIIOBHBIE;

BBIABIIAITH ~ MAaT€MaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBI3M U
OpOTUBOpeUHsl B (pakTax, JAHHBIX, HAOMIOACHUSX U YTBEPXKICHHUSX,
npearaTb  KpUTEPUHU I BBIABICHUS  3aKOHOMEPHOCTEW U
IIPOTUBOPEUHNIL;

JIeJ1aTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX U
VHYKTUBHBIX YMO3AKJIFOUYEHUHN, YMO3aKIOUEHUHN 110 aHAJIOTHUH;
pa30upaTh JI0Ka3aTelIbCTBA MATEMATUUYECKUX YTBEPXKIECHUN (IIpsIMbIE U
OT  TOPOTUBHOIO),  MPOBOJAUTH  CAMOCTOSTENBHO  HECJIOXKHbIE
J0Ka3aTeIbCTBA MaTeMaTU4YECKUX (dakToB, BBICTPAaNBaTh
aprymMeHTaIuIo, IPUBOIUTH MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBAThH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpATh Croco0 pemieHus yd4eOHOHM 3ajauu (CpaBHUBATH HECKOJIBKO
BapMaHTOB pEIlICHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Yy4ETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

Bba3oBble ucciie1oBaTeLCKAE TeCTBHUSA .

[]

[]

UCIIOJIb30BaTh  BOINPOCHI  KaK  HMCCIICIOBATEIILCKUNA ~ MHCTPYMEHT
NO3HAHUsA, (POPMYJIMPOBATH BOMPOCH], (DHKCHUPYIOUIUE MPOTHBOpPEUHE,
npo0JieMy, CaMOCTOSTENIBHO YyCTaHABJIMBaThH HCKOMOE U JaHHOE,
(dbopMHpOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOKO TIO3UITUIO, MHCHHUE;
IPOBOAUTL IO CAMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY HECIIOXKHBIN
OKCIICPUMEHT,  HEOOJBINOE  HCCICAOBAHHUE 110  YCTAHOBJICHUIO
0COOEHHOCTEH MaTEMaTHYECKOrO0 OOBEKTA, 3aBUCHUMOCTEHl OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO  (OPMYJTHUpPOBATH OOOOIICHWS MW  BBIBOJABI  IIO
pe3yiabTaTaM IMPOBEAEHHOTO HAOJIOICHMS, MCCICAOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB M O0OOIICHUH;
IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIECCa, a TAK)KE BBIIBUTATH
IPEATIONIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ ungopmaumeii:

[]

[]

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIIUHU, TAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHATM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;



BbIOMpaTh (GopMy MpeacTaBieHUuss MH(GOpPMAUUU U WUIFOCTPUPOBATH
peliaemMble 3a/ayd CX€MaMM, JuarpaMMaMH, WHOM rpadukod U HX
KOMOMHAIIUSIMU;

[] oueHuBaTh HaAEKHOCTH MH(POPMAIIUU 110 KPUTEPHUSIM, MPEITIOKEHHBIM
yUHUTENIeM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIIHHO.

KoMMyHuUKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

[J BocmpuHuUMath U (OPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUU C
YCJIOBUSIMU U LIETISIMU OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TIO
XOJly peIIeHUSs 3a/1a4i, KOMMEHTUPOBATh MOJYUYCHHBIN pe3yJIbTaT;

[] B xome oOcCyxxJeHusi 3ajaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMou
TEMBI, MPOOJIEMBI, perIaeMoi 3aJ1auu, BhICKA3bIBaTh UJICH, HAIICIICHHBIC
Ha TIOMCK PEIICHUS, COTOCTABJIATH CBOU CYXKACHHUS C CYXKICHUSIMHU
JIPYTUX YYaCTHUKOB JUajiora, OOHApY)XMBaTh pa3Myue M CXOJICTBO
MO3UIINKA, B KOPPEKTHOH dopme GhopMyIupoBaTh pasHOIIACHUs, CBOU
BO3PAKEHUSI;

[J mpencTaBisiTh  pe3yibTaThl  pEIICHUS  3aJayd, OKCIEPUMEHTA,
UCCJIEIOBAaHUsA, TPOEKTa, CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUJICHUSI C Y4Y€TOM 3ajad TNpe3eHTallud U O0COOEHHOCTEH
ayJIUTOPUH;

[J moHMMaTh W  HCHOJIB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
UHAVBUAYaTbHON pabOThl MPU pEUIeHUU Y4YeOHBIX MaTeMaTUYECKUX
3a1ay;

[J mpuHMMaTh  UE€Ib  COBMECTHOM  JAESATEIBHOCTH,  IUIAHUPOBATH
OpraHM3aIlMi0 COBMECTHOM paboThl, pacHpeneisTh BHIbI padoT,
JIOTOBApUBAThCS, OOCYXKJIaTh MPOIIECC M Pe3ybTaT paboThl, 00001IIaTh
MHEHHS HeCKOJIbKUX JIFOICH;

[] ydacTBOBaTh B TpYMIOBHIX (opmax paboThl (0OCYKIeHus, OOMEH
MHEHHSIMU, MO3TOBbI€ IITYPMbI U JIPYTHE), BBIIOJHATH CBOIO YacThb
paboThl M KOOPJAWHUPOBATH CBOW JACHCTBUS C JPYTUMH WiICHAMHU
KOMaHJIbl, OIIEHMBATh KAa4€CTBO CBOETO BKJIA/Ja B OOLIMKA MPOAYKT IO
KpUTEpUSIM, CPOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryjisiTUBHBbIC YHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, AJITOPUTM PEILICHUS 3a1auu (MU €ero
4acTh), BBIOMPATH CIIOCOO PEIICHUS C YYETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBAaTb U KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ yUETOM HOBOU MH(POPMAIUU.



CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

[] Bmameth cmocobaMu CaMOIIPOBEPKU, CAaMOKOHTpOJSL Tpoliecca H
pe3yJibTaTa pelIeHUs] MATEMATUYECKOW 3a/1a4H;

[J mpeaBuneTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIIEHUU
3a7]a4i, BHOCHUThb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

[] olleHMBaTh COOTBETCTBUE pE3yJbTaTa JESATEIbHOCTH IOCTABICHHOU
HeId W YCJIOBUSIM, OOBSICHSATH TNPUYUHBI  JOCTHIKEHUS  WUIIU
HEJIOCTM)KEHUsI  1IeJIM, HaXOAWTh  OIMMOKYy, J1aBaTh  OIICHKY
pUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATHI

K konmy oOydenus B 7 kjacce oOyd4aromMICS MOJYYUT CIEAYIONINE
IpEeAMETHBIE PE3YJIHTATHI:

Yucsa v BLIYUCTICHUS

BrinonHsATh, codyeTass yCTHbIE W MUChbMEHHBIE TIPUEMBI, apudmeTnyecKue
NEUCTBHS C PALMOHAIBHBIMHU YHCIIAMM.

HaxonuTe 3HaueHUs YMCIOBBIX BBIPAXKEHUM, TPUMEHSITh Pa3HOOOpa3HbIC
CroCcOO0BI ¥ TPUEMBI BEIUUCIICHUS 3HAUEHUN JPOOHBIX BBIPAXKEHUH, COEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoanTh OT 0JIHOM (HOPMBI 3aITUCH YHUCEIN K Apyroi (mpeoOpa3oBbIBaTh
JIECATUYHYI0 JpoOb B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCATHUYHYIO, B
JaCTHOCTHU B O€CKOHEUHYIO JICCATUUHYIO TPOOBb).

CpaBHUBAThH U YNOPSAI0YUBATH PALlMOHAIIbHBIC YUCJIA.

OKpyrasarh yucia.

BbINONHAT NOpPUKUIKY M OLIEHKY pPE3yJbTaTa BBIYUCICHUM, OLEHKY
3HAYEHUM YHCIIOBBIX BBIPAXKECHUW. BBINOIHATH NEUCTBUS CO CTEIEHSAMH C
HaTypaJIbHbIMH MOKA3aTEISIMU.

[IpuMeHsAT, NOpU3HAKK  JIEIUMOCTH, PA3I0KEHUE Ha  MHOMKUTEIU
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBA3aHHBIE C OTHOLICHUEM
BEJINYMH, MPOMNOPUHUOHATIBHOCTHIO BEIMYMH, MPOLEHTAMH, UHTEPIPETUPOBATH
pE3yABTAThI PEIICHUS 3a/1a4 ¢ YUETOM OIpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AuredOpanyeckue BbIpaKeHUA

Hcnonw3oBaTh anreOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSITh
e€ B Mpolecce OCBOCHUS y4eOHOT0 MaTepuara.



Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUU MPHU 33aJlaHHBIX 3HAYCHUSX
MePEMEHHBIX.

BoinonHsaTe mpeoOpa3oBaHUsl  LEJIOTO  BBIPAKEHUST B MHOTOWICH
MIPUBEJICHUEM TTOJAOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

BrINonHATh yMHOXKEHHE OJHOYJICHA HAa MHOTOWIEH M MHOTIOYJIieHa Ha
MHOTOYJIEH, TPUMEHSITH (hOPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTta pa3HOCTH.

OcyiecTBIsATh Pa3oKeHUEe MHOTOYWIEHOB Ha MHOMKHUTEIH C MOMOIIbIO
BBIHECEHMsSI 3a CKOOKM OOIINEro MHOXUTENS, TPYNIUPOBKH CllaraeMbIX,
npuMeHeHus1 OPMYJT COKPAIIEHHOTO YMHOKCHHUSI.

[IpumensTs mpeoOpa3oBaHUsT MHOTOYJICHOB ISl PEIICHUS Pa3THYHBIX
3a/1a4 U3 MaTeMaTHKH, CMEXKHBIX MIPEJIMETOB, U3 pealIbHON MPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATypajJbHBIMHM IMOKAa3aTeNsIMH s
npeoOpa3oBaHuUs BEIPAKCHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiath nuHeiHbIE ypaBHEHUS C OJTHOW MEPEMEHHOM, TPUMEHSs TIpaBuiia
nepexoja OT HCXOJAHOTO YypaBHEHUS K pPaBHOCWIBHOMY emy. [IpoBepsTsb,
SIBJISIETCS JTX YUCJIO KOPHEM YPaBHECHUSI.

[TpumensTe rpaduyeckre METOIbI MPU PEIICHUN JIMHEWHBIX YpaBHEHUN U
UX CHCTEM.

[lonOupaTh mpuMepsl Map YUCEN, ABIAIONIMXCA PEIIEHUEM JIMHEWHOTO
YPaBHEHHUSI C IByMs II€PEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTU TpaduK JUHEHHOTO ypaBHEHHS C
JIBYMsI TIEPEMEHHBIMH, MOJB3YSICh TpadUKOM, MPUBOIUTH MPUMEPHI PEIICHUS
ypaBHEHHSI.

PemaTth cucteMbl ABYyX JIMHEWHBIX YPAaBHEHHM C JBYMS MEPEMEHHBIMH, B
TOM YHCJIe TpauIecKy.

CocTtaBiiTh W pemaTrh JMHEHHOE YpPaBHEHUE WIH CHCTEMY JMHEHWHBIX
YpaBHEHHM 1O YCJIOBHUIO 3aJayd, HUHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3314 MOJYyYECHHBIN pe3yJIbTarT.

DOyHKUINHA

N300paxkath Ha KOOPAWHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alMChIBATh YUCIIOBBIC
MIPOMEXKYTKHU Ha alNreOpandeckoM si3bIKE.

OTMeuaTh B KOOPJMHATHOM IJIOCKOCTU TOYKH MO 3aJaHHBIM KOOpAHHATaM,
cTpouTh rpaduku TMHEHHBIX QyHKIUA. CTpouTh Tpaduk GyHKINU y = [X|.

OnuchiBaTh € MOMONIBIO (PYHKIUNA HW3BECTHBIE 3aBUCUMOCTU MEKIY
BEJIMYMHAMU: CKOPOCTb, BpEMsl, PACCTOSIHUE, LI€HA, KOJMYECTBO, CTOUMOCTb,
MIPOU3BOIUTENLHOCTD, BpEMsi, 00bEM pabOTHI.



Haxonuth 3Hauenune GyHKIMHU 1O 3HAYEHUIO €€ apryMeHTa.

[TonumaTte rpadguueckuii cnoco0 NpeacTaBiIeHUs U aHaIM3a UH(OPMAIIIH,
U3BJIEKaTh M WHTEPOPETUPOBATh HHPOpMAIUI0O U3 TPapUKOB peaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K konmy oOyuyenuss B 8 kuiacce oOydaromuiicss MOJYYUT CIEAYIOLINE
MPEIMETHBIE PE3YIbTATHI:

Yucia v BbIYMCICHUS

Hcnonb3oBaTh HaYaIbHBIC TPEACTABICHUS O MHOXKECTBE JEUCTBUTEIIBHBIX
yucea  JUIl  CPAaBHEHUS, OKpPYIVICHHS W BBIYHCICHHWH, H300pa)xaTh
JNEUCTBUTEIILHBIE YMCJIAa TOYKAMU Ha KOOPJAUHATHOU MPSIMOM.

[IpuMensaTh TOHSATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAUTh
KBa/IpaTHbIC KOPHU, UCIIOIB3YS MPU HEOOXOJIUMOCTU KAIbKYJISATOP, BBHITIOIHATh
npeoOpa3oBaHusl BBIPAKEHUM, COJEpKAIIUMX KBaJpaTHbIE KOPHHU, HCIOJIB3YS
CBOWCTBA KOPHEMN.

Hcnonws3oBaTh 3amvcu OOJBIINX U MaJIBIX YUCE ¢ TIOMOIIBIO JECATHUYHBIX
npoOeii u creneHelt yucia 10.

AJire0panyvecKne BbIPasKeHU s

[IpuMeHAT, MOHATHE CTENEHW C LEJIbIM [O0KAa3aTelieM, BBIIOJIHITh
npeoOpa3zoBaHus BEIPAKEHUN, COEPKAIINX CTENIEHHU C IEJIBIM MTOKa3aTeeM.

BoInonHATh TOXKAECTBEHHBIE MPE0OPa30BaAHMS PAIIMOHATBHBIX BEIPAKEHUM
Ha OCHOBE IpaBWJI IEUCTBHI HAJl MHOTOWICHAMH U aJIreOpanyecKUMHU IPOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOKHUTEH.

[TpumensTs mpeodpa3oBaHus BEIPAKESHUM IS PEIICHUS Pa3IMYHbIX 33724
U3 MaTEMATUKH, CMEXHBIX PEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewiats nuHeliHble, KBaJIpaTHBIE YPAaBHEHUS U PALIMOHAJIBHBIE YPABHEHUS,
CBOJAIIMECA K HUM, CHCTEMBI JIBYX YPaBHECHUH C IByMsl [IEPEMEHHBIMU.

[IpoBOIUTE MPOCTENIINE UCCIIECIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHI,
B TOM YHCIIE C MPUMEHEHHUEM TIpapUUeCKuX MPEeACTaBICHUN (yCTaHABIWBATD,
MMEET JIM YPABHCHUE WJIM CHCTEMA YPAaBHEHHU PEIICHUs, €CIU HMEET, TO
CKOJIbKO, U Mpoyee).

[lepexoanTh OT cOBECHON (HOPMYITUPOBKHU 33/7aud K €€ anredpandecKon
MOJIEJIA C TOMOIIBI0 COCTABJICHUS YPAaBHECHHUS WJIM CHCTEMBI YPaBHEHHI,
WHTEPNPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4d MOJYYEHHBIN
pe3yJibTar.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB [Jii CPABHEHUS, OLICHKH,
pelarh JUHEMHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M UX CHUCTEMBI, 1aBaTh



rpauuecKy0 WJUIIOCTPALIMI0 MHOXECTBAa PEUICHUH HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKUUH

[TonumMats 1 UCTIOJIB30BATh (YHKIIMOHAIBHBIE MOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE 0003HAUEHUA), ONPEAEATh 3HaUeHHe (QYHKLIHUU MO 3HAYEHHUIO
aprymeHTa, OrpeaesaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Ctpoutsb rpapuku 37aeMeHTapHbIX QYHKIUNA BUJA:

y =k/x, y=x2, y = x3,y = |x|, y = VX, ONHCHIBATH CBOJCTBA YHCIOBON
dbyHkmu no e€ rpaduxy.

K konny oOyuyenuss B 9 kjacce oOydarOUIMHCS MOJIYYUT CHEAYIOIINE
IpeIMETHbIE PE3yIbTaThI:

Yuciaa v BbIYMCICHUS

CpaBHUBATH U YIOPSIOYMBATH PALIMOHAIBHBIE U UPPAI[MOHATIbHBIE YHCTIA.

Boimonuats apudmMernyeckue IEHCTBUS € PAlMOHATBHBIMU YHCIIAMH,
codeTrass YCTHbIE W TIMCbMEHHBIC TMPUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMOHAIBHBIMUA YUCIIAMH.

HaxonuTe 3HaueHHs CTENEeHeW C IeNbIMU [OKa3aTelIMH M KOpPHEH,
BBIYHCIISITh 3HAUEHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJisIiTh IEUCTBUTENBbHBIE YHCIA, BBINOJIHATH MPUKUAKY pe3yJibTaTa
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHHUI.

YpaBHeHUs U HEPABEHCTBA

Pewmiats nMHEHbIE U KBaJpaTHbIE YPAaBHEHUS, YPABHEHHUSI, CBOASIIMECA K
HUM, IPOCTEHIIINE TPOOHO-PAIIMOHATIFHBIE YPaBHEHUS.

Pemath cuctembl NBYX JMHEWHBIX YPABHEHUU C ABYMS NEPEMEHHBIMHU U
CUCTEMBI ABYX YPaBHEHHI1, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISETCS JIMHEWUHBIM.

PemaTte TekcTOBBIE 3ajaud anreOpanyecKUM CIOCOOOM C TMOMOIIBIO
COCTaBJICHUS YPABHEHHUSI UJIM CUCTEMBI IBYX YPABHEHHUI C IBYMS IEPEMEHHBIMH.

[IpoBOIUTE MPOCTENIINE UCCIIECIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUI,
B TOM YHCIIE C MPUMEHEHUEM TIpapUUeCKuX MPEeACTaBICHUHN (yCTaHABIWBATD,
MMEET JIM ypaBHEHHUE WM CHUCTEMa YPAaBHEHUH pEIICHUS, €CIU HUMEET, TO
CKOJIbKO, U Mpoyee).

Pemiath nuHeiliHble HEPABEHCTBA, KBAJIpaTHbIE HEPaBEHCTBA, M300pakaTh
pElLIeHNEe HEPAaBEHCTB HA YKMCIIOBOM MPSMOM, 3alIUCHIBATh PEIICHHUE C TOMOIIBIO
CHUMBOJIOB.

Pemlatb cucTemMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, H300pa)kaThb pELICHUE CHUCTEMBbI
HEpaBEHCTB Ha YUCJIOBOM NPSAMOM, 3aMIMChIBATh PELIEHUE C TOMOLIBIO CUMBOJIOB.

Hcnonp3oBaTh HEPABEHCTBA MPU PEIICHUU Pa3IMYHBIX 3a7a4.



DyHKUUH
Pacno3naBath (QyHKUMM H3y4YeHHBIX BUIOB. [loKa3pIiBaTh CXEMaTHYECKU

pacIoioKeHNe Ha KOOPAMHATHOMN TIOCKOCTH TpadukoB GyHKIUU Buaa: Y = KX,
y=kx+b,y=kix,y=ax2 + bx + ¢, y =x3, y=x, y = |X|, B 3aBucEMOCTH OT
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKLIHA.

Ctpoutb 1 300paxkaTh cXeMaTUYECKU rpauKu KBaAPATUUHBIX (DYHKIIHA,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIMHI MO UX Tpadukam.

PacriozHaBaTh KBaJpaTHUHYIO (QYHKIMIO 10 (opmyne, TPUBOIUTH
IpUMEPbI KBaJIpaTUYHbIX QYHKIUN U3 peanbHON KU3HU, PUIUKHU, T€OMETPHUH.

Yuci10BbIe 0CJIE0BATEIbHOCTH U NIPOIPecCH

Pacnio3HaBaTh apu(pMETHUYECKYI0O M TE€OMETPUUYECKYI0 NpPOrpeccuu Mpu
pa3HbIX crioco0ax 3a1aHusl.

BbInoNHATS  BBIUMCIIEHUS C UCIHOJb30BaHUEM (QOpMyl n-ro ujieHa
apu(pMETHIECKON U TE€OMETPUUYECKON TPOrPECCHi, CYMMBI MEPBHIX N YJICHOB.

N300pakath 4ieHBl MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOU
IUIOCKOCTH.

Pemartp 3aaun, CBSI3aHHBIE C YMCIOBBIMH M1OCIEI0BATEIBHOCTAMHU, B TOM
yuciae 3aJadyd U3 peaJbHOM JKM3HM (C HCHOJb30BAHMEM KaJbKYJsATOpA,
U(PPOBBIX TEXHOJIOTUH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbIe
Ne i/ P Konrpoasn | IIpakTuHueck (upp )
NporpamMmbl Bceero o0pa3oBartejibHbIE
ble paboThl ue padoTbl
pecypchl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bu6moteka [IOK
yucna https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edsoo.ru/7f415b90
bu6moreka [IOK
3 YPaBHCHIA 1 HEPABCHCTBA 20 L https://m.edso0.ru/7f415b90
bu6moreka [IOK
4 K . D 24 1
OOPAHMHATEI H rpaguicH. OyHiuHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 000 6 1
OBTOPEHHE 1 00ODIICHHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10
- 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uugpoBbie
Ne i/ P Konrpoasn | IIpakTHueck (ucpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
ble paboThl ue padoTbl
pecypcsl
1 Yucna v Berunciienus. KBagpartueie 15 bu6moteka [IOK
KOpHH https://m.edsoo.ru/7f417af8
) Uwucna u BerancieHus. CTEIeHsb ¢ 7 bu6moreka [IOK
LETIBIM MOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUS. 5 1 bubnuoreka [IOK
KBanpaTHbiii TpéXuiieH https://m.edsoo.ru/7f417af8
AnreOpandeckre BHIpaKEHUSI. bubnuoreka [JOK
4 15 1
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHEeHUs 1 HEPABEHCTBA. 15 1 bubnuoreka [IOK
KBanpaTHbie ypaBHEeHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
7 YpaBHEHUs U HEPABEHCTBA. 12 1 bubnuoreka [JOK
Hepapencrtpa https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 o .0 5
YHICIHH. LICHOBHRIC HOHATHA https://m.edsoo.ru/7f417af8
9 Oynkun. Yucnossle GyHKIUH 9 bubmorexa LIOK

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

10

[ToBTOpEeHue u 060061IEHNE

bubmuoreka [IOK
https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102



https://m.edsoo.ru/7f417af8

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Kourpoasn | IlpakTuHuyec
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
ble paboThI KHe padoThl
pecypcsbl
1 Yucna v BeiuncieHus. JleicTBUTENbHBIE 9 bubnuotexa [JOK
yucna https://m.edsoo0.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuotexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 VY .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6moreka [IOK
> OyHkwH 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 4 15 1
HCTOBHIC TOCICAOBATEIRHOCTH https://m.edso0.ru/7f419d08
[ToBTOpEeHuEe, 0600IICHNE, bubnuoreka [JOK
7 y 18 1
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/7f419d08
BIIEE KOJIMYECTBO YACOB II
ObIIl O CTBO HACOB I10 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon
npose
psieMo IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
ro 00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJab
Tara
1 Yucna v BBIYKCICHUS
11 BeImioytHATE,  codeTass yCTHBIE UM IUCHbMEHHBIC  IPHEMBI,
' apudmeTHUecKue TSUCTBUS C PAIIHOHATBHBIMH YUCIIAMU
HaxomuTh  3HAYeHHWS  YUCJIOBBIX  BBIPAKEHHWH, MPUMEHSTH
T pazHooOpa3Hble CrMOCOObl M MPUEMBI  BBIYUCICHUS 3HAUYEHUN
' JIPOOHBIX BBIpAXEHHM, coAepKaIIUX OObIKHOBEHHBIE U JIECATUYHbBIC
Ipoou
[lepexomuts oOT oaHOW (GOPMBI 3aMUCH YHCEI K JIPYrou
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECATUIHYIO APOOb)
1.4 CpaBHUBATH U YIOPSAIOUMBATH PALlMOHAIILHBIE YKCIIA
1.5 Oxpyryare uncia
BbInONHATE TPUKUAKY U OLIGHKY pe3yibTaTa BBIYMCICHUH, OLEHKY
1.6 3HAUEHUN UHUCIOBBIX BBIPOKECHUH. BBIMOMHATE JEHCTBUS €O
CTETEHSIMH C HATYPaJbHBIMH MMOKA3aTeNsIMU
17 [IpuMeHsaTh TpPU3HAKK AETUMOCTH, PA3lI0KEHHE Ha MHOXKHUTEIH
' HATypalbHBIX YHCET
Pemarh mpakTUKO-OPUEHTHPOBAHHBIE 3a7ayd, CBS3aHHBIE C
1.8 OTHOIIEHHEM  BENUYHMH,  MPOMNOPIUOHAIBLHOCTHIO  BEIUYHH,
MPOLIEHTAMHU, HHTEPIPETUPOBATh PE3yAbTaThl PEIICHUS 3adad C




y4ETOM OTpAHUYCHUH, CBSI3aHHBIX co CBOMCTBAMH

paccMaTpuBaeMbIX 0OBEKTOB

2 AnreOpandecKue BBIPAKCHHS
91 Hcnonp3oBaTth anreOpanyecKyr0 TEPMHHOJIOTUIO W CHMBOJIHUKY,
' IPUMEHSTH €€ B IIPOLIECCE OCBOEHUS y4eOHOro MaTepuaia
95 Haxonuth 3HayeHusi OYKBEHHBIX BBIPAXKEHUW TIPU 3aJaHHBIX
' 3HAYECHHSX MTEPEMEHHBIX
23 BreimonHsaTe mpeoOpa3oBaHUsl 1LEJIOTO BBIPAKEHHUS] B MHOTOWICH
' MPUBEJIEHUEM TOJJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BrInonHsATs yMHOKEHHE OTHOWICHA HA MHOTOWIECH M MHOTOWJIEHA Ha
24 MHOTOYJIEH, TPUMEHATh (POpPMYIBI KBajapaTa CyMMBI W KBajpara
pa3HoOCTH
OcyliecTBIATh pa3fioKEHWE MHOTOWIEHOB Ha MHOMXHUTENIU C
2.5 TTOMOTIIHIO BEIHECEHUS 32 CKOOKHM OOIIET0 MHOXKHUTEIS, TPYIITUPOBKH
CJIaraeéMbIX, IPUMEHEHHS] POPMYIT COKPAIIEHHOTO YMHOXKEHHUS
[IpumensT  mpeoOpa3oBaHHUs  MHOTOYJICHOB  JJISi  pELICHUS
2.6 pa3IMYHBIX 3aJad M3 MAaTeMAaTHKH, CMEXKHBIX IPEJIMETOB, W3
peabHOM MPaKTUKU
27 Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpaJbHBIMHU MOKa3aTEISIMU
' U1 IpeoOpa30BaHUsl BbIPAKEHUH
3 VYpaBHEeHHS 1 HEPaBEHCTBA
Pemate nuHElHBIE ypaBHEHHUSI C OJHOW IMEPEMEHHOM, MPUMEHSA
3.1 IIpaBuJia epexoja OT UCXOIHOTO YPaBHEHUS K PAaBHOCUIILHOMY €MY.
[IpoBepATh, ABISETCS M YUCIO KOPHEM ypaBHEHUS
32 [IpumensaTs rpaduyeckue METOAbl IPH PEHICHUH JUHEHHBIX
' yYpaBHEHUH U UX CUCTEM
33 [TogOupate mpumepsl map 4HCET, SBISIOUMXCS PEHICHHEM
' JUHENHOTO YPaBHEHMUS C IByMsI IEPEMEHHBIMU
Ctpouthb B KOOPAWHATHOM IIJIOCKOCTH TpaduK JIMHEHHOTO
3.4 yYpaBHEHUS C JBYMS TE€PEMEHHBIMH; TOJB3YACh TpaduKoMm,

IMPUBOAUTE NPUMCPBI PCIICHUA YPABHCHUSA




35 Pemwrare cucremel [ABYX JIMHEMHBIX YpaBHEHUH C  JBYMs
' MEepEeMEHHBIMH, B TOM YHCIIE TpadHUecKu
CocTaBnsTh U pelaTh JINHEHHOE YpaBHEHHUE HITH CHCTEMY JTMHEWHBIX
3.6 YpaBHEHHH 10 YCIOBHIO 331a4H, HHTEPIIPETHPOBATH B COOTBETCTBHUU
C KOHTEKCTOM 3aJ1au MOJIyYE€HHBIH pe3yabTaT
4 Koopaunats! u rpadpuku. OyHKkuuu
N300pakaTh Ha KOOPAMHATHOM HPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpAWHATaM, JIy49H, OTPE3KH, MHTEPBAJIBI, 3aIHCHIBATDH
YHCIIOBBIE MPOMEXKYTKH Ha alreOpanveckoM sI3bIKe
4.2 OTmeuatb B KOODAMHATHOM IUIOCKOCTH TOYKH TIO 3a/JaHHBIM
' KOOpAWHATAM
43 Crpouts rpaduxu TuHEHHbIX QyHKIUNA. CTpouTh rpaduk QyHKINUN
' y=Ix|
OmnwuceIBaTh C TOMOIIBIO (PYHKIMI U3BECTHBIE 3aBUCHMOCTH MEXKIY
4.4 BEJIMYMHAMH: CKOPOCThb, BPEMS, PACCTOSHHUE, LIEHY, KOJMYECTBO,
CTOUMOCTb, IIPOU3BOIUTEIHLHOCTH, BpeMsl, 00bEM PabOThI
4.5 Haxonuth 3HaueHue GyHKIIUHU 10 3HAYEHUIO €€ apryMeHTa
[Tonumare rTpaduueckuit cmocod TMpeACTaBICHUS M aHalu3a
4.6 nH(pOpMaNUK, HW3BIIEKATh W HHTEPIPETUPOBATh WH(OpMAIIUIO W3
rpauKOB pealbHBIX MTPOLIECCOB U 3aBUCUMOCTEMN
8 KJIACC
Kon
nposep IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
s1eMOro 00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0
pe3yib o0pa3oBaHus
Tara
1 Uwucna u BRIYUCIECHUS
Hcnonb3oBaTh  HayajbHbIE  MPEACTABIEHUS O  MHOXKECTBE
11 JNEeUCTBUTENBHBIX  YUCENl Ui  CpPaBHEHUs, OKPYIJIEHHS |

BLIqHCHCHHﬁ, I/I306pa)KaTB JEeNCTBUTENIbHBIE 4YHClIa TOYKAMH Ha

KOOPAVHATHOU NPSMOM




1.2

[IpuMeHsAT, TOHATHE apU(PMETUUYECKOTO KBAZAPATHOTO KOPHS,
HAXOJUTh KBAaJpaTHbIE KOPHM, HUCIOJB3YS NPH HEOOXOJUMOCTH
KAJIBKYJIATOD, BBITIOJIHATh npeoOpa3oBaHus BBIPA)KCHMUI,

COZIepKaIIUX KBAaJPATHbIE KOPHU, UCIOJIb3Ysl CBOWCTBA KOPHEH

1.3

Hcnonp3oBaTh 3amucH OOJBIIMX MW MAaJbIX YHCEI C IIOMOIIIBIO

JECATUYHBIX Ipo0eii u creneHe yncna 10

Anrebpandeckue BbIpaKeHHs

2.1

[IpuMeHATh MOHATUE CTENEHH C LEJIbIM MOKA3aTEeIeM, BBITOIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COJACPKAIIUX CTENEHU C IEIbIM

II0Ka3aTcJIEM

2.2

BbINONHATE  TOXK/IECTBEHHBIE IMPEOOpa30BaHMs  pallMOHATBHBIX
BBIPQXKEHUI HAa OCHOBE MPAaBWI ACWCTBUN HaJ MHOTIOYICHAMHU M

anredpanvdeckuMH JIpoOsMu

2.3

PacknanpiBate KBagpaTHBIA TPEXUIEH HA MHOKHATEIN

2.4

[IpumensTh npeoOpa3oBaHus BHIPAKEHUH /7Sl pELICHUs Pa3IMuHbIX

3a1a4 U3 MaTCMaTUKU, CMCXKHBIX IIPCIMETOB, U3 pCaJIBHOﬁ IMPAKTUKHU

YpaBHEHUS U1 HEPABEHCTBA

3.1

Pemats nuHeliHble, KBagpaTHbIE YypaBHEHHs W palMOHaIbHbIE
ypaBHEHUs, CBOAAIINECS K HUM, CHCTEMBI IBYX YpaBHEHUH C ABYMS

INEPEMEHHBIMU

3.2

[IpoBomuTh mpoCTEilline HCCIEIOBAaHUS YpPaBHEHUH U CHUCTEM
ypaBHEHUH, B TOM 4YHCII€ C TPUMEHEHHUEM TrpapuuecKux
IpeCTaBlIeHU (YCTaHABIUBATh, UMEET JIM ypaBHEHUE UJIH CUCTEMA

ypaBHeHPIfI peuICHu:A, €CIIM UMECT, TO CKOJIBKO, U r[poqee)

3.3

[lepexonuTe OT croBecHOM (OPMYTUPOBKM 3agaud K €€
anredpanvecKkoil MOJeNu ¢ MOMOIIBIO COCTABIICHUSI YPABHEHUS UITU
CUCTeMbl YpaBHEHUU, WHTEPHPETUPOBATH B COOTBETCTBHUH C

KOHTCKCTOM 3aaauu l'IOJ'Iy‘ICHHBIfI pe3yiibTart

3.4

HpI/IMeHHTL CBOICTBA YHCIOBBIX HCPAaBCHCTB [JII CpPAaBHCHUA,
OLCHKHU, pCIIaTb JIMHEMHbBIE HEpaBCHCTBA C OJIHOM HepeMeHHOﬁ " ux
CUCTCMBI, JdaBaTb rpa(bﬂquKon HIUTIOCTpAlMI0  MHOKECTBA

peLHeHI/Iﬁ HCEPAaBCHCTBA, CUCTCMbI HCPABCHCTB




OyHKIMU

ITornmaTe W KMCIOIB30BAThH q)yHKLII/IOHaJIBHBIe IIOHATHUA M A3BIK

(TepMUHBI, CUMBOJHMYECKHE O0O3HAUEHUs), ONpPENENATh 3HAUCHUE

4.1
(yHKIUY 110 3HAYSHHUIO apryMEHTa, OTIPEIeNATh CBOWCTBA (QYHKIIUN
o e€ rpaduky
CtpouTth rpaduku eMEHTapHBIX (QYHKIUH BHIA:
y=k/x
4.2
, Y =X%, y =X, y = |X|, ONMCBIBaTh CBOMCTBA YHCIOBOW (PYHKIUU 1O €&
rpaduky
9 KITIACC
Kon
nposep IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOI
s1eMOro 0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111er0
pe3yJbT o0pa3oBaHus
ara
1 Umucna u BIYUCIIECHUS
CpaBHMBATB M YIOPSIOYMBATh pallMOHAIbHBIE 1 HPPALlMOHAIbHBIE
1.1
qucia
Beimonsate  apudmernueckue JAEHCTBHS € palMOHAIbHBIMU
1.2 qycIaMM, coueTasl YCTHbIE UM IUCbMEHHBbIE NMPHUEMBI, BBIIOJIHSATH
BBIUMCIICHUS C UPPALIMOHATIBHBIMH YHCIIAMU
HaxonuTh 3HaueHus cTeneHel ¢ LeabIMU oKa3aTelsIMU U KOPHEH,
1.3
BBIUUCIIATh 3HAUEHHSI YMCIOBBIX BBIPA)KEHUM
OKpyrasiTb  JEWCTBUTENBHBIE UHUCIA, BBIMNOJHATh IMPUKUIKY
1.4
pe3yapTaTa BBIYMCIEHNH, OLIEHKY YMCIIOBBIX BBIPAKEHUN
2 YpaBHEHMS ¥ HEPAaBEHCTBA
Pemarte suHEHHBIE M KBaJIpaTHBIE YpPAaBHEHUs, YPAaBHEHMS,
2.1 CBOJAIIMECS K HUM, MpocTeiimue ApoOHO-paloOHaNbHbIE

ypaBHEHUS




2.2

Pemate cucremsl JBYX JIMHEMHBIX YpPaBHEHUHM C JByMs
IIEPEMEHHBIMU M CUCTEMBI [IBYX YpaBHEHUH, B KOTOPBIX OIHO

YPaBHEHUE HE ABJISACTCS JIMHENHBIM

2.3

Pemrate TekcTOBBIC 33/1a4H aNreOpanuecKUM CIIOCOOOM C ITOMOIIBIO
COCTaBJICHUSI YPAaBHEHUSI WM CUCTEMBI JIBYX YpaBHEHHUH C JIByMs

MNEPEMCHHBIMU

24

[IpoBoauTE MHpOCTEUIINE HCCIENOBAHMS YPAaBHEHUHW M CHCTEM
ypaBHEHUN, B TOM 4YHCI€ C NPUMEHEHHEM TIpaduyecKux
Mpe/ICTaBlIeHUH (HarmpuMmep, YyCTaHaBJIMBATh, UMEET JIU YpaBHEHUE

WM CUCTEMa YpaBHEHUH pelIeHus, eClIi UMEET, TO CKOJIBKO)

2.5

Pemares smHeiliHBIC HCPaBCHCTBA, KBaJApPaTHBIC HCPABCHCTBA,
n300paxkaThb pelIeHHe HEePaBeHCTB Ha YHCIOBOW MPSIMOH,

3aIMUCBIBATh PCIHICHUEC C TOMOIIBO CUMBOJIOB

2.6

Pemath cuCTEeMBl JMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,
BKJIIOUAIOLIUE KBAJpPaTHOE HEPaBEHCTBO, H300pakaTh peleHue
CUCTEMbl HEPABEHCTB Ha YKCJIOBOM MPSIMOM, 3aMMCHIBATh PELICHHUE

C IIOMOIIIBXO CUMBOJIOB

2.7

Hcnonb3oBaTh HEpaBeHCTBA MPH PEIICHUN PA3IMYHBIX 33134

OyHKIMU

3.1

Pacro3HaBath  (YHKIHMH  W3YY4eHHBIX BHIOB. IlOKa3wiBaTh
CXEMAaTHYECKH PpACIOJOKEHHE Ha KOOPAWHATHOM IUIOCKOCTH
rpadukoB (ynkuuii Buma: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCHMOCTH OT 3HaYE€HHH KO3()(PHUIIMEHTOB, ONUCHIBATH CBOWCTBA

byHKIMI

3.2

[Toka3pIBaTh CXEMaTHYECKH pPACHOJOXKEHUE Ha KOOPAWHATHOU
IUIOCKOCTH IpadukoB GyHKUUH BUaa y = VX, Y = |X| ¥ ONMCHIBaTh

cBOMcTBa QYHKIMIA

3.3

Crpouth U M300pakaTh CXeMaTHUYECKH TI'padUKH KBaJpaTUUYHBIX
(yHKLUH, ONMUCBHIBATh CBOMCTBA KBAJPATHUHBIX (DYHKIMHA MO HX

rpadukam




Pacnio3naBate KBaJpaTHYHYIO (QYHKIUIO 110 OpMyJie, IPUBOJUTD

3.4 MpUMEpPHI KBAAPATUYHBIX (DYHKIHUN U3 pPealbHOM KU3HU, (DUHKH,
r€OMETPUH
4 ApudpmeTrueckas ¥ reOMeTpUYecKas Mporpeccuu
i1 Pacnio3naBate apuMeTHUECKYI0O U TE€OMETPHUECKYIO MPOTPECCHH
' P pa3HBIX CIIOCO0AX 3adaHUS
BbINONHATE BBIYHMCICHUS € UCHOJIb30BaHUEM (OpMYI N-TO djeHa
4.2 apu(MeTHYeCcKoil 1 reOMETPUYECKON MPOrpeccuii, CyMMBbI IIEPBbIX
N YICHOB
43 N300paxkaTe  ujeHbl  MOCJHENOBATEIbHOCTM  TOYKAMM  Ha
. KOOPJIMHATHOM MJIOCKOCTH
PemaTs 3a1aun, CBSA3aHHBIE C YUCIOBBIMU MOCIEA0BATEIHHOCTAMH,
4.4 B TOM 4HCIE 3aJlaud M3 peaJbHOW *U3HU (C HMCMIOJIb30BAaHUEM

KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTUIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
Jpo6u 0ObIKHOBEHHBIE U JECATUYHBIE, NEPEXO] OT OJHOU (HOPMBI
1.1 3anucu ApoOelt k apyroi. [loHsATHE pallMOHAIBHOTO YUCIIA, 3aIUCh,
CpaBHEHHME, YIOPSI0YMBAHNUE PALIMOHAIBHBIX YHCET
19 Apudmernueckue IeHCTBUS C pallOHAIbHBIMU YUciIaMu. Pemenue
' 3a/1a4 U3 peajbHON MPAaKTUKH Ha YacTH, Ha ApoOu
CrenmeHb ¢  HaTypaJbHBIM  TIOKa3aTelieM:  OIpefelieHue,
1.3 npeoOpa3oBaHUe BBIPAKEHUM HA OCHOBE OIPEACTICHHUs, 3aIuCh
OOJIBIINX YKCeN
[IpouieHThl, 3amuCh MPOLIEHTOB B BHUAE JApoOUW U ApoOU B BUIE
1.4 MPOLIEHTOB. Tpy OCHOBHBIE 33/1a4M HA MPOLIEHTHI, PEIICHHE 3a7a4 U3
peabHOM MPaKTUKU
15 [IpuMeHeHre NpU3HAKOB JIEIUMOCTH, Pa3JIOKEHUE HA MHOXHUTEIIN
' HaTypaJbHbIX YUCEI
16 PeanpHble 3aBUCMMOCTH, B TOM 4YHClIEe TpsMas U oOpaTHas
' IPONOPLUUOHAIBHOCTH
2 AnrebpandecKkue BbIPAKECHHS
21 [lepeMeHHbIE, YHUCIOBOE 3HAYEHHE BBIPAKEHUS C IEPEMEHHOM.
' JlonycTuMble 3HaY€HUSI IEPEMEHHBIX
25 [IpencraBieHre 3aBUCUMOCTH MEX]Ty BETHYMHAMHU B BUJIE (DOPMYIIBI.
' Brruucnenus no popmynam
23 IIpeoOpazoBaHne OyKBEHHBIX BBIPAKEHHM, TOXIECTBEHHO pPaBHBIE
' BBIpaKEHUS
2.4 CBoJicTBa CTENEHM C HATYPAJIbHBIM [10KA3aTEIEM




25 OnHounenbl W MHorowicHbl. CremeHb MHorowicHa. CloxKeHUE,
' BBIYMTAHHUE, YMHO’KEHUE MHOTOUJIEHOB
@opMmysbl COKpAIIEHHOTO YMHOXEHUS: KBaJpaT CyMMBbl U KBaJpar
2.6 pasHoctu.  @opmyma  pazHOCTH  KBanuparoB.  PasnoxkeHue
MHOTOYJIEHOB Ha MHOXUTEIIN
3 YpaBHeHUS
31 YpaBHeHHe, KOpEHb YypaBHEHHs, IIpaBWia MpeoOpa3oBaHUs
' ypaBHEHUS, PABHOCUJIBHOCTh YPABHEHUM
3.2 JIuneliHOE ypaBHEHHME C OJHOW NIEPEMEHHOM, YHCIO KOpPHEH
' JIMHEHHOTO YPaBHEHMSI, PEILICHNE JTMHENHBIX YPAaBHEHUI
33 CocTaBneHne ypaBHEHUN MO YCIOBUIO 3a/auu. PellieHne TeKCTOBBIX
' 3a7a4 C MOMOIIBIO YpaBHEHUHN
3.4 JIuneiHOe ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €T0 rpauk
Cucrema JByX JMHEHHBIX YPaBHEHHMU C JABYMs II€PEMEHHBIMH.
3.5 Pemenne cucrem ypaBHEHUU CrOCOOOM MOACTaHOBKHU. I[Ipumepsl
penieHust TEKCTOBBIX 3a7a4 ¢ MTOMOIIBIO CUCTEM YPaBHEHUI
4 Koopaunats! 1 rpaduku. OyHKIIUN
4.1 KoopaunaTa Touku Ha npsiMoit
42 YucioBble MNPOMEXYTKH. PaccTosiHue Mexay JAByMs TOYKaMU
' KOOPJAMHATHOM MPSIMOM
43 [IpsimoyronwpHas cucrema xkoopauHaT, ocu OX m Oy. Alcuucca u
' OpJIMHATa TOYKU HAa KOOPJAMHATHOM IIOCKOCTU
44 [Ipumepsr rpadukoB, 3amaHHbIX (opmyrnamu. UreHue rpadpukoB
' peabHBIX 3aBUCUMOCTEMN
4.5 [Monstne pynkuuu. 'paduk pynkuu. CroiicTBa GyHKIMI
4.6 Jluneitnas ynkuus, e€ rpadguk. I'paduk dynkuun y = [x|
47 I'paduueckoe perieHrne TMHEHHBIX YPAaBHEHUHN U CUCTEM JIMHEHHBIX
. ypaBHEHUH

8 KUIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BBIYMCICHUS
11 KBanparusiii kopeHb u3 uucia. [loHstue 00 uppanMoOHAIbHOM
' yrcne. JlecaTudHbie TPUOIMKEHUS NUPPAMOHATBHBIX YHCEIT
CBoiicTBa apu(phMETHUECKIX KBAIPATHBIX KOPHEW M X IPUMEHEHHE
1.2 K MpeoOpa30oBaHUIO YHCIOBBIX BBIPAKCHUNA W BBIYMCICHHSIM.
JlelicTBUTENbHBIC YHCTIA
13 CreneHb ¢ nebIM TIoKa3areneM U e€ cBorictBa. CTaHIapTHAS 3aIHCh
' uycna
2 AnreOpandecKue BRIpaXKeHHS
51 KBagparHblli TpEXuiieH, pa3lioKEHUE KBAJPATHOTO TPEXUIEHA Ha
' MHOKHUTEITN
55 AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO anreOpanvecKkoit
' Ipoou
23 CrnoxxeHue, BbIUMTAHUE, YMHOXXEHHE, JIEJICHHE alNreOpanyecKux
' npoOei
2.4 PanmionanbHbIe BRIpKEHUS U UX TIPe0Opa3oBaHne
3 VYpaBHEHHs 1 HEPABEHCTBA
31 KBampatnoe  ypaBHeHue, (¢opMyna KOpHEH  KBaJpaTHOTO
' ypaBHeHus. Teopema Buera
3.2 Pemenue ypaBHeHU, CBOASIIUXCA K TUHEHHBIM U KBaJPaTHBIM
3.3 [IpocTeitmme 1poOHO-paIMOHATIEHBIC YPaBHEHUS
I'padmueckas unTepnperanusi ypaBHEHUI ¢ IBYMS IEpEMEHHBIMU U
3.4 CUCTEM JIMHEWHBIX YpaBHEHUU C ABYMS mnepeMeHHbIMU. [Ipumepnl
pellleHus] CUCTEM HETTMHEHHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU
3.5 Pemienne TekcTOBBIX 3a1a4 aNreOpanvdeckuM crnocodbom
3.6 YucnoBble HEPaBEHCTBA U MX CBOMWCTBA
3.7 HepaBeHCTBO ¢ 0/1HO TEpEMEHHON
3.8 PaBHOCHIIBHOCTE HEPABEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJTHON IIEPEMEHHOU
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJJHOM IepeMeHHON




OyHKIUU

[Moustre Gyrkuu. O6IacTh ONPECICHUS U MHOXKECTBO 3HAUCHUI

1 ¢ynkuuu. CriocoOsl 3aganns GyHKIUH
4.2 I'padux Gpynkun. Urenue cBoicTB hyHKIMU 1O e€ rpaduky
4.3 [Tpumeps! rpadukoB HyHKIUH, OTPAKAIOMUX PEATBHBIE TPOIECCHI
W OyHKINH, OMHCHIBAIOIINE IPSIMYIO u 00paTHYIO0
' MPOTIOPIIMOHATBHBIE 3aBUCUMOCTH, X TpaduKu
4.5 OyHkumu y =x2,y = x3
4.6 Oyakmn Yy = X, Y = |x|
4.7 I'padmueckoe perieHre ypaBHEHUI U CUCTEM YpaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna 1 BIYUCICHUS
11 PaiionanbHble  yMcna, UppalMOHAIBHBIE YHCNA, KOHEYHbIE U
' OECKOHEYHBIE ACCATUIHBIC TPOOH
MHOXECTBO NEHWCTBUTENBHBIX YHNCEN, JEHCTBUTEIBHBIE YHCIA KaK
12 OecKOHEYHbIe  JecsATHYHble  JpoOu. BzauMHO  OJHO3HAYHOE
' COOTBETCTBUE MEXJAY MHOXKECTBOM JCHCTBUTEIbHBIX 4YHCENl H
KOOpJMHATHOM npsiMoii. CpaBHEHUE NEUCTBUTEIBHBIX YUCEN
1.3 Apudmernueckue AeHCTBUS C ICHCTBUTEIbHBIMH YHCIIAMU
W3smepenusi,  npubnuxeHus,  ONEHKU.  Pa3mepbl  0OBEKTOB
14 OKPY)KAIOIIEr0 MHpPA, UIUTEIHHOCTh MPOIIECCOB B OKPYXKAIOIIEM
' mupe. [IpubnmxkEHHoe 3HaUeHNE BEIUYUHBL, TOYHOCThH MPUOTHKECHHUSL.
Oxpyrnenue uncen. [Ipukuika u omieHKa pe3yabTaTOB BHIYUCICHUN
2 VYpaBHEHHUS 1 HEpaBEHCTBA
2.1 VYpaBHEHMSI C OJHON TIEPEMEHHON
99 Jluneitnoe ypaBHeHue. PemeHune ypaBHEHUH, CBOJSIIMXCS K
. JINHENHBIM




KBanmpaTtHoe ypaBHeHue. PelieHwe ypaBHEHHM, CBOJSIIMXCA K

2.3
KBaJIpaTHBIM
24 buksanpaTHoe ypaBHeHue. IIpuMepsl pelieHnst ypaBHEHUN TPETher U
. YeTBEPTOU CTENEHEN Pa3IOKEHUEM HA MHOKUTEIN
25 Pemenne npoOHO-paliMOHANBHBIX YpPaBHEHHI
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €r0 Ipaduk
2.8 Pemrenne cucrem IByX JTMHEHHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU
29 Pemrenne cucrem ByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEHWHOE, a
' JIPYroe — BTOPOU CTEIIEHH
210 I'padmyeckass wuHTepmperanmusi CHCTEMbl YpaBHEHHUH C JByMs
' nepeMeHHBIMHU
2.11 Pemrenne TeKCTOBBIX 33729 anreOpandecKuM CIocoOoM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHeHHBIX HEPABEHCTB C OJTHOM IMEPEMEHHON
2.14 Pemenne cucrem TMHEHHBIX HEPABEHCTB C OJTHOM IMMEPEMEHHON
2.15 KBanpartHbeie HepaBeHCTBA
216 I'padmueckas uHTEepmnpeTanysi HEPaBEHCTB U CHCTEM HEPABEHCTB C
' JBYMsI IEPEMEHHBIMU
3 DyHKIIUA
31 KBanparnunas ¢yakuus, e€ rpaduk u cBomcTBa. Ilapaborna,
' KOOpPJMHATHI BEPILUHBI 1apaboJibl, OCb CUMMETPUHN TTapaboJIbl
3.2 I'padukn dyrxumii y=Kx, y=kx+b u ux coiicrsa
3.3 I'paduku Gpyuxuumit y=K/X, y = X® u ux cBoicTsa
3.4 I'paduku QyHkuMi , ¥ UX CBOMCTBA
4 YucnoBble Mocae10BaTeIbHOCTH
OmnpeneneHre 1 cnocoObl 3aaHUsl YUCIOBBIX MOCIE0BATEIbHOCTEH.
4.1 3amaHue Mocnea0BaTeIbHOCTH PEKYPPEHTHON (popmynoii u hopmyroit
N-ro 4jeHa
42 Apudpmernueckas porpeccusl. Dopmyibl n-ro qjieHa

apu(pMeTHYECKON MPOTrPecCuu, CyMMBI IIEPBBIX N YIECHOB




I'eomerpuueckas nporpeccus. PopMyiibl N-ro 4wieHa reoMeTPUIECKON

43 IIPOTPECCUU, CYMMBI IIEPBBIX N YICHOB
N3o00pakeHne 4WieHOB  apu(METHYECKOH U TEOMETPUUYECKOM
4.4 IIPOTPECCUil TOYKaMU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIN U
SKCIOHEHIMAIBHBIN POCT
4.5 CrnosxHble POLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
nposep IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM pe3yJbTaTaM
s1eMOro OCBOEHHSI OCHOBHOW 00pa30BaTe/ibHON MPOrpaMMbl OCHOBHOT0
TpeboBa o0uiero oopazopanus Ha ocHoBe PI'OC

HUSA

YMeHne onepupoBaTh MOHATHAMHU: MHOXKECTBO, ITOJMHOKECTBO,
OIlEpallMM HAJl MHOKECTBAMHU; YMEHHE OIEPUPOBATH MOHATHIMMU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, MPUMEHATh UX MPU PEUICHUH
3aJa4; YMEHHE HCIOJIb30BaTh TIpauueckoe MpeCTaBICHHUE
MHOKECTB JUIsl ONMCAHUSI PeaJbHBIX MPOIIECCOB U SBJICHUM, MPH

pELIeHNH 3a]1a4 U3 IPYTUX y4eOHbIX IPEeIMETOB

YMeHue onepupoBaTh TOHATHSAMU: OIpEIeNieHHue, akcuoma,
TeopeMa, J0Ka3aTelIbCTBO; YMEHHE paclo3HaBaThb HCTHHHBIE U
JIOKHBIE BBICKA3bIBAHUS, IPUBOIUTH MPUMEPHl U KOHTPIPUMEDHI,

CTPOHUTDH BbBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHMI

YMeHue onepupoBaTh MOHATUSIMU: HATypaJIbHOE YUCIIO, POCTOC U
COCTaBHOE YHCJIO, JCIMMOCTh HATypajdbHBIX YHCEN, IMPU3HAKU
JEITMMOCTH, 1€JI0€ YHCII0, MOAY/Ih YMCiia, OOBIKHOBEHHAs! ApoOb U
JecsTUYHAsT ApoOb, CTaHAAPTHBIM BHJ 4YHCIA, palMOHAIBHOE
3 YHUCJI0, UPPALMOHATIBLHOE YHCIIO0, apu(METUUSCKHH KBaJIpaTHBIN
KOPEHb; YMEHUE BBITIOJIHATH JIEHCTBUS C YUCIIAMHU, CPAaBHUBAThH U
yIOPSAOYUBATh YHCIIA, MPEACTABIATh YUCIA HAa KOOPIAMHATHOMN
OpSIMOM, OKPYTJISATh YHCIA; YMEHUE AeNaTh NPUKHUIKY U OLICHKY

pe3yiibTara BBIUMCIICHUM

YMeHnue onepupoBaTh NOHATHIMU: CTENEHD C LENBIM MT0OKa3aTeleM,
apupMeTHIECKH KBaJIpaTHBIN KOPEHb, MHOTOYJIEH,
anreOpandeckas JpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM
HATYpaJbHON CTENeHU OO0Jblle EeIUHUIIBI; YMEHHUE BBIMOIHATh
pacuérel 1o (QopmynaMm, mpeoOpa3oBaHUS LENbIX, JIPOOHO-

palluOHAJIbHBIX BLIpa)I(CHHf/'I u BBIpa)KCHI/Iﬁ C KOpHSAMHU, pA3JIOKCHUC




MHOT'OYJICHA Ha MHOXHTCIH, B TOM YHCJIC C HCIIOJIb30BAHHCM

(hopMyI pa3HOCTH KBaIPAaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHne onepupoBaTh IOHATHUAMM: YHUCIOBOE  PaBEHCTBO,
YpaBHEHUE C OJHOM IIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YMEHHE pelaTrb JIMHEWHbIE |
KBaJI[paTHbIE YpPAaBHEHUS, JIPOOHO-pallMOHAIbHBIE YpPaBHEHUS C
OJHOW IIEPEMEHHOM, CHUCTEMBl JABYX JIMHEHHBIX YpaBHEHUH,
JVHEWHbIE HEpPaBEHCTBA M UX CHCTEMbI, KBaJpaTHblE U JAPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM, B TOM YHUCIE
IIpY PELICHNUH 337a4 U3 IPYTrUuX NPEeIMETOB U MPAKTUYECKUX 3a/1a4;
YMEHUE HCIIOJIb30BaTh KOOPJAUHATHYIO MPSAMYI0 U KOOPAWHATHYIO
IJIOCKOCTh JIJIS1 U300pa)keHUs pellieHnid ypaBHEHUN, HEPABEHCTB U

CHUCTEM

YMenue onepupoBaTh MOHATUAMU: (QYHKUMS, Tpaduk (GYHKIHH,
HYTH (QYHKIMH, MPOMEXKYTKH 3HAKOIIOCTOSHCTBA, TPOMEKYTKH
BO3pacTaHusi, yObIBaHUS, HauOOJbLIEE W HAaWMEHbIIEe 3HAYCHUS
GyHKIIMM; ~ yMEHHE  ONEpUpOBaTh  MOHITUAMM:  TpsAMast
MPOMOPLIUOHAIBHOCTh,  JIUHEHHas  (QYHKUMS, KBaJpaTH4HAS
(dbyHK1IMS, 0OpaTHAs MPOMOPIIMOHATIBEHOCTS, Mapaboiia, runepooa;
yMEHHUE CTPOUTH Trpaduku (YHKIUN, UCTOJIB30BaTh TpaduKu s
OTIpeJIeNICeHUs] CBOMCTB MPOIIECCOB U 3aBUCUMOCTEHN, Ul PeLICHUS
3a/1a4 U3 APYrux y4eOHbIX MPEeIMETOB U peaabHON KU3HU; YMEHUE

BbIPpaXXaTb (bOpMy.]'IaMI/I 3aBUCUMOCTHU MEXKAY BCIIMUUMHAMU

VYmenune OIICPHUPOBATDH INOHATHUAMU: IoCJICA0BAaTCIBbHOCTD,
apI/I(I)MeTI/I‘IeCKaSI U TCOMCTpHUUYCCKAsA IMpOrpecCur; YMCHHC
HCIIOJb30BaTh CBOMCTBA HOCJ'IGI[OB&T@J'IBHOCTGIZ, Q)OpMYHBI CYMMBbI
n O6IJ.[€1"O WICHA IIpU pCHICHUH 3a1a4, B TOM YUCJIC 3aJa1 U3 APYTUX

y‘I66HLIX npeaAMCETOB U peaanoﬁ KHN3HHU

YMmenue peuaTth 3ala4u pa3HbIX THIIOB (B TOM YHCJIC HA TIPOLCHTEI,
JO0JIM M 4YaCTH, ABHKCHUC, pa60Ty, HOCHY TOBAapOB U CTOHUMOCTH
INOKYIIOK MW YCIYyI', HaJIOTH, 3ada4u U3 o0acTu YIpaBJICHUS
JIUYHBIMA M CEMEHHBIMH q)HHchaMI/I); YMEHHUE COCTABJIATb

BbIPpAKCHHUA, YpPAaBHCHHA, HCPABCHCTBA U CHCTCMbI IO YCJIOBUIO




3aa4yu, HMCCJICAO0BAaTh IIOJIYUYCHHOC pPCIICHHUEC W OLCHUBATH

MPaBIOTOA0OHOCTD OJTYYEHHBIX PE3YIbTATOB

YMeHune omnepupoBaTh NOHATHAMH: (urypa, TOYKa, OTPE3OK,
npsiMas, JIyd, JIOMaHas, YroJl, MHOTOYIOJIbHHMK, TPEYrOJIbHUK,
paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYIrOJIbHUKY,
IPSIMOYTOJIBHBIN TPEYroJIbHUK, MEHaHa, OMCCEKTpUca M BBICOTA
TPEYrOJbHUKA, UETBIPEXYTOJIbHUK, MapajulejorpamM, poMmo,
NpsIMOYTOJIHUK,  KBaJpar, Tpamneuus; OKPYKHOCTb, KpyT,
KacaTelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHbIMU (UTYpaMu;
YMEHUE pelaTh 3a/1a4i, B TOM YUCJE U3 MOBCEIHEBHOM KU3HU, Ha
HaxO)KJICHHE TEOMETPUYECKMX BEIMYMH C [PUMEHEHUEM

M3Y4YEHHBIX CBOMCTB QUryp u (hakToB

10

YMeHue onepupoBaTh MOHATHUSMHU: PAaBEHCTBO (pUTYp, paBEHCTBO
TPEYTrOJIbHUKOB; MapaJICIIbHOCTb U ICPICHAUKYIIAPHOCTDL IPSAMBIX,
yYroja MExay HIpsAMBIMU, MNEPIICHAUKYIIAP, HAKIOHHAA, IMPOCKIUA,
nonobue  Quryp, TmMOMOOHBIE  TPEYrOJBHUKH, CHMMETPHUS
OTHOCHTEIIEHO TOYKHU U MPSMOM; YMEHHE Paclio3HABaTh PAaBEHCTBO,
CUMMETpUIO ®  mojgobue  Quryp, mapauieIbHOCTh |

MEePIEeHIUKYIIIPHOCTD MPSAMBIX B OKPYKaIOIIEM MUPE

11

YMeHue omnepupoBaTh MOHATUSMU: JUIMHA, PACCTOSHUE, YroJ
(BenMuuHA yriia, CHHYC U KOCUHYC YIJla TPeYroJbHUKA), TUIOIIA/Tb;
YMEHHME OLIEHHBaTh pa3Mepbl MPEeAMETOB U OOBEKTOB B
OKPY)KaIOIlleM MHpE; YMEHHE MPUMEHATh (POpPMYJbl MEpUMETpa U
IUIOIIAId MHOTOYT'OJIbHUKOB, JUIMHBI OKPY)KHOCTH U IUIOIIAJN
Kpyra, oObeMa MPSAMOYTOJbHOTO MapajieNenurea; yMeHUe
NPUMEHSITh PU3HAKH PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMMeE
yIJ0B TpeyroyibHHUKa, Teopemy Iludaropa, TpuroHomerpuyeckue

COOTHOLICHUA AJId BBIYMCIICHUA AJIWH, paCCTOHHHﬁ, nnomaneﬁ

12

YMmenue I/I306pa)KaTB IJIOCKHE q)HprBI n HXx KOM6I/IH3HI/II/I,
IMPOCTPAHCTBCHHBIC (I)I/IprBI OT pPyKH, C IOMOLILBIO I{epTé)KH]':,IX
HHCTPYMCHTOB MW J3JICKTPOHHBIX CpPCACTB II0 TCKCTOBOMY WIIN

CUMBOJIbHOMY OIIMCAHUIO




13

YMmenue ONCpUPOBAThH TIOHATHUAMU: IMPAMOYIrOJibHasA CHCTCMaA
KOOpAuHAT, KOOpAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha YHUCIO, CKAJIAPHOC TPOU3SBCIACHUC
BCKTOPOB; YMCHHUC HCIOJIb30BaTb BCKTOPbI W KOOPAWHATHI IJIA
MMPEACTABJIICHHA JAHHBIX U PCHICHUA 3a/1a4, B TOM YUCJIC U3 APYTUX

y4eOHBIX MPEMETOB U PEAIbHON KU3HU

14

YMeHue onepupoBaTb MOHATHSIMH: CTOJIOMKOBBIE U KPYrOBbIE
nyarpamMmbl, TaONULbI, cpeaHee apudmeTrndyeckoe, MeauaHa,
HauOoJbIlIee U HAUMEHbLIee 3HaUeHUs, pa3Max YUCIOBOro Habopa;
YMEHHME W3BJEKaTh, MHTEPIPETUPOBATH U IPEOOpPa3OBHIBATH
nH(popMalno, TPEICTABICHHYIO B TaOIMIIaX U HA JMarpaMmax,
OTpaX<arollyo CBOWCTBA U XapaKTEPUCTHKHU PEAIbHBIX MPOIIECCOB U
SBJICHUN; YMEHHE pAcllO3HAaBaThb M3MEHYMBBIE BEJIUYMHBI B

OKpYKaIoIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSIMH: CIy4alHbIN OMBIT (CIIydalHbIH
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DIIEMEHTApHBIN HMCXO.)
CIIy4allHOTO OIIbITa, Cly4ailHOe cOoOBbITHE, BEPOSTHOCTb COOBITHS;
YMEHUE HAXOJUTh BEPOATHOCTH CIy4aiHBIX COOBITHUI B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHUE PelIaTh
3aJa4uu METO/IOM OPraHM30BaHHOIO IIepedopa U ¢ UCI0JIb30BaHUEM
IIPaBWJIa YMHOXKCHHSI; YMEHHE OLICHUBATh BEPOSTHOCTH PEAJIbHBIX
COOBITUH U SIBJIEHUH, IOHUMATh POJIb IPAKTHUECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMM B OKPYXXAIOLIEM MHPE U B JKU3HU;
3HaKOMCTBO C IOHSATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCE U €TO POJIBIO B MACCOBBIX SBJICHUAX
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YMeHnue BbIOMpPATh NOIXOMSAIINNA U3YUYEHHBI METOJI JJISl pPelIeHUs
3a/1a4y, IPUBOJAUTH MPUMEPhl MATEMATHYECKUX 3aKOHOMEPHOCTEH
B TIPUPOJIE M OKWU3HHM, pacloO3HaBaTh IPOSIBIICHHE 3aKOHOB
MaTEeMaTHKHd B HCKYCCTBE, OIMHUCHIBATH OTIENbHBIE BBIJAIOIIHECS
pe3yabTaThl, MOJYUYEHHBIE B XO/I€ Pa3BUTHUS MATEMATHKH KaK HAyKH,
IPUBOIUTH MPUMEPHI MATEMAaTUYECKUX OTKPBITHI U X aBTOPOB B

OTEYECTBEHHOM U BCCMHpHOﬁ HUCTOpUHN




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OI'D ITO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna v BIYKCICHUS

1.1 Harypanbeubie u nensie uyncna. [Ipu3Haky qenMMoCTy HEIbIX YUCE

1o OOBbIKHOBEHHBIE U JECATUYHBIE ApOOU, NPOLEHTHI, OECKOHEUHbIE
' MEPUOANYECKHIE IPOOH

13 Pammmonancubie qucia. Apudpmernueckue onepanuu c
. palMoHaTbHBIMHU YHCIIAMU

14 JlelicTBUTENbHBIE  YHCIIA. Apudpmernueckne orepanun c
. JEHCTBUTEILHBIMU YUCIIAMH

Ls [Tpubmx€HHBIC BBIYMCICHUS, TpaBUJa OKPYIJICHHS, TPHUKUIKA H
. OIICHKA Pe3yJIbTaTa BbIUHCICHHM
2 AnreOpandeckue BhIpaXKEHUS

2.1 bykBenHbIe BhIpaKeHUSI (BBIPAKCHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ wenbiM mnokazateneM. CreneHb ¢ palUOHAIbHBIM
' nokazarenem. CBONCTBA CTEIIEHU

2.3 MHorousieHbl

2.4 Anrebpaunveckas 1po0b

ApubmMeTnuecknii KOpPEHb HATypallbHOW cTermeHu. JleWcTBus ¢

2 apu(METHYECKIMH KOPHSIMHU HATypaJIbHOM CTETICHU
3 YpaBHEHHs 1 HEPABCHCTBA

31 Lensle wu  papoOHo-palMoHanbHble ypaBHeHusa. CucCTeMbl U
. COBOKYITHOCTH ypaBHEHUH

39 Lensle u apoOHO-panMOHANbHBIE HepaBeHCTBa. CHCTEMBI U
. COBOKYITHOCTH HEPABEHCTB

3.3 Pemrenne TekCcTOBBIX 3a1a4

4 YucnoBele MOCIEI0BATEILHOCTH




4.1 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUs IOCIEN0BATEILHOCTEMH
42 ApupmeTrrueckas U reoMmeTpuieckas mporpeccun. @opmyria CI0KHbBIX
. MIPOIICHTOB
) OyHKIMU
Oynuknwms, cnocoObl 3aganus Gyaknuu. ['padux Gyrkmuu. Ob6nacth
OTIpe/IeNIeHNs] U MHOXECTBO 3HadeHWd ¢(yHkumu. Hymm dyHKmm.
5.1. [IpomexxyTkn 3HAaKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH
¢byHkuy. MakcumMyMbl U MHHUMYMBbl QyHKuuu. HauOousbiiee u
HaMMEHbIIIee 3HaYeHNEe PYHKIMH Ha TIPOMEXYTKE
6 KoopannaTs! Ha psAMOM U INTIOCKOCTH
6.1 Koopnunarthnas npsimas
6.2 JlexkapToBBI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypbl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOTOYTOJTEHUKH
7.4 OKpYXHOCTh M KPYT'
7.5 N3mepenue reoMeTpuyecKiX BeIMUNH
7.6 BekTopsl Ha MJI0CKOCTH
8 BeposTHOCTh U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHOCTB
8.3 KombOunatopuka
8.4 MHoxecTBa
8.5 I'pacer




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

. Marematuka. Anre6pa. 7 kiacc /6a30Bblii ypoBeHb : yueoHuk/ 0. H.
Makapsiues, H.I'. Munnrok, K.1. Hemkos, C.b. CyBopoBa nox pegakuuei
C.A. Tensaxosckoro. - M. : IIpocBemienue.

. Maremaruka. Anredpa. 8 kiacc /6a30BbIii ypoBeHb : yueOHuk/ FO.H.
Makapsiues, H.I'. Munnrok, K.1. Hemkos, C.b. CyBopoBa noj pegakuueit
C.A. Tensaxosckoro. - M. : IIpocBemieHue.

. Maremaruka. Anredpa. 9 kiacc /6a30BbIil ypoBeHb : yueOHuk/ FO.H.
Maxkapserues, H.I'. Munatok, K.1. Hemkos, C.b. CyBopoBa noa peaakiuein

C.A. TensikoBckoro. - M. : IIpocsemieHue.

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Marematuka. Anredpa. 7-9 kiaacchl /0a30BbIi YPOBEHB /: METOIMUECKOE
nocoOue K mpeaAMeTHON TMHUN yaeOHMKOB 1o anreope FO.H. Makapsiuesa,

H.I'. Munatok, K.. Hemkosa u np. - M. : [IpocBemienue.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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