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INOACHUTEJIBHASA 3ATINCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO O0IIEro oOpa3oBaHHs: OHA
oOecrieunBaeT U3yyeHHe APYruX JAUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKIIOB, €€ OCBOEHUE HEOOXOIMMO JIsI MPOJOJKEHHUST 00pa30BaHUs U B TIOBCEHEBHOM KU3HHU.
PazButie y oOyuaromuxcsi Hay4yHBIX MPEACTAaBICHUI O MPOUCXOXKACHUU U CYLUHOCTU
anreOpanyecknx aOCTpakIUif, crocobe OTpaXKeHHs MaTeMaTWYeCKOM HAyKOH SIBICHUHA H
IPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEeMaTUYECKOTO MOJEIHPOBAaHUS B HAYYHOM
MO3HAHUM U B TPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHWIO HAYYHOTO MHUPOBO33PEHHUS M KAa4eCTB
MBILUICHHSI, HEOOXOAUMBIX ISl aJanTallid B COBPEMEHHOM IudpoBoM obmiecTBe. M3yuenue
anreOpbl 00ECTIeYnBaeT Pa3BUTHE YMEHUS HAOIIOAaTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NEHCTBUS W BBIBOJBI, (OPMYIUPOBaTh yTBEpKAeHUs. OCBOCHHE Kypca anreOpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUSI OOY4YaloIIMXCS: OHM HCHOJB3YIOT JIeAYKTHBHBIE H
UHAYKTHBHBIC PACCYXKACHHUS, 0000IICHNEe W KOHKPETHU3alnio, adCTparupoBaHUE M aHAJOTHIO.
OOyueHnne anrebpe mpeanoyiaraeT 3HAYUTETBHBIH OOBEM CaMOCTOSTEIBHON ACATEIHHOCTH
o0ydJaromuxcs, TOITOMY CaMOCTOSITENIbHOE peIIeHWe 3a1ad  SBISETCS  peanu3anueit
JEeSATENIbHOCTHOTO MPUHIINUIIA 00yUEHUSI.

B crpykrype mnporpammbel ydeOHOro Kypca «Ausrebpa» Ui OCHOBHOTO OOMIETO
o0pa3oBaHMsi OCHOBHOE MECTO 3aHUMAIOT COJep:KaTeIbHO-MeTonuyeckue IuHuM: «Yucna u
BBIUHCIICHUSY, «ANTeOpandecKue BBIPAKEHUSN», «YPaBHEHUS U HEPABEHCTBa», «DYHKITUW.
Kaxxgas u3 3TuX coaepKaTeIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
W3YYCHHUS Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JUHHUSAMH. B Xoze n3ydenust yueOHOro Kypca
00y4aromuMcsl TPUXOAUTCS JJOTHUYECKH PacCyKAaTh, HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
SI3BIK. B CBSI3U € ATHM B IIporpaMMy y4eOHOTO Kypca «Anredpay BKIIOUEHBI HEKOTOPBIE OCHOBHI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIIOCOOCTBYIOIIME OBIAJACHUIO OOYYAIOIIMMHCS OCHOB YHHBEPCATHHOIO MATEMATHYECKOTO
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBHIO YYeOHOTO Kypca «Anredpay sSBIsSeTCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanve JuHUM «YuWciia W BBIYMCICHHS» CIYKUT OCHOBOW ISl JaJbHEWIIEro
W3YYCHUS MAaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYAIOMIMXCS JIOTHUYECKOTO MBIIUICHUS,
(GbOpMUPOBAHNIO YMEHHMSI OJIb30BATHCS AITOPUTMAMH, & TaKkKe MPHUOOPETEHUI0 MPAKTHUYECKUX
HABBIKOB, HEOOXOJIUMBIX JUISI TIOBCETHEBHOUN XU3HU. Pa3BUTHE MOHSITHS O YHCIE HAa YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHUs CBSI3aHO C PAMOHAIBHBIMU M UPPALMOHAIBHBIMH YUCIAMU,
dbopMUpOBaHHEM MPEACTABICHUN O NEHCTBUTEIHLHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOMN
JUHUW OTHECEHO K CpeHEeMY 00IeMy 00pa30BaHHUIo.

CogepxaHue JBYX anreOpandecKux IUHUN — «AnreOpanyeckue BBIPAKCHUS» U
«YpaBHEHUSI W HEPaBEHCTBa»  CIOCOOCTByeT  (OpMUpOBaHHIO Yy  OOyYaromUXcCs
MaTEeMAaTHYECKOTO ammapara, HEOOXOAMMOTo /s pelIeHUS 3aad MaTEMAaTHKH, CMEXHBIX
MPEeIMETOB U MPAaKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOro 0011ero oopazoBaHus
yueOHBI  MaTepuan TPYNNUPYETCS  BOKPYT  PalMOHAIBHBIX  BBIpaXeHHWH.  Anredpa
JEMOHCTPHUPYET 3HaUE€HUE MAaTeMAaTUKH KaK s3bIKa Ui MMOCTPOCHMS] MaTeMaTHYECKUX MOJENeH,
OTMCAHUS TIPOLIECCOB W SIBJICHUN pealbHOTO MHpa. B 3amaun oOydeHus anreOpe BXOMIT TaKke
JanbHEeWIee pa3BUTHE AaNTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOAMMOIo, B YaCTHOCTH, MJIs
OCBOGHHUSI Kypca HWH(POPMATUKH, W OBJAJCHUE HABBIKAMH JEAYKTUBHBIX PACCYXKICHUI.
[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIOCOOCTBYET PAa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBRY.

Copepxanue  (QyHKIMOHAIbHO-TpapUUYECKOW JIMHUM  HAIEJIEHO Ha  IOJIy4YeHHe
00yJarmUMHUCs 3HaHUN 0 QYHKIHSIX KaK BaKHEHIICH MaTeMAaTHUECKON MOJIENHU /il ONMUCAHUS
U HCCIIEeOBaHUsl pa3HOOOpa3HbIX MPOIECCOB M sIBIEHUI B mpuponae u oOuiecte. M3yuenue
MaTepuana CIoCcOOCTBYET PAa3BUTUIO Yy OOYYAIOIMIMXCS YMEHHUS WCIONb30BaTh pPA3IUYHBIC



BBIpa3UTENbHBIC CPEJICTBA SI3bIKa MAaTEMAaTUKU — CJOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIJ] B ()OPMHPOBAHUE MPEICTABICHUH O POJIM MAaTEMATUKH B PA3BUTHH IHBIIU3AIIH
U KYJIbTYpPHI.

CormacHo ydeOHOMY TIaHy B 7-9 Kjaccax wH3ydaeTcs ydeOHBI Kypc «Aunredpay,
KOTOPBII BKJIIOYAET CIEAYIOIIME OCHOBHBIE pasfiesibl cofepxaHus: «Yuciaa M BBIYHCICHUSY,
«AnredpandecKue BHIPAKEHUS», «Y paBHEHHS U HEPABCHCTBaY, «DyHKIIMNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcs 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Hejaen), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJIETIIO).



COJEP)KXAHUE OBYYEHUA
7 KUIIACC

Yucsa ¥ BBIYUCTCHUSA

JpoOn OOBIKHOBEHHBIE M ACCATUYHBIC, MEPEXO0Jl OT OMHOW (OPMBI 3aMHMCH APOOEH K
npyroi. IloHsATHE palMOHAIBHOTO YKCIIA, 3aIIMCh, CPABHEHHE, YIIOPSIOUMBAHUE PALIMOHAIBHBIX
yucen. ApudmeTndeckrue IeHCTBUS C pallMOHATBLHBIMU YKCIIaMH. Penienne 3a1aq u3 peaibHOM
NPaKTUKU Ha 4acTu, Ha APOOH.

Cremnenb ¢ HaTypaJbHBIM IOKa3aTeleM: ONpeJeleHrue, MpeoOdpa3oBaHre BhIpAKEHUI Ha
OCHOBE OTpE/EICHHUS, 3aUCh OOBIIUX YKcel. [IpoIeHThl, 3amuch MPOLEHTOB B BUJIE APOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul HA MPOILEHTHI, pEeUICHUE 3a7ayd U3 peajbHOM
MPaKTUKH.

[IpuMeHeHne NPU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIHN HATYPAIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IpAMasi U 0OpaTHast IPOMOPLHUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUS

IIepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKECHUs C IIEPEMEHHOM. JlomycTHMBbIE 3HAYEHUs
nepeMeHHbIX. [IpeacTraBieHue 3aBUCHMOCTH MEXAY BEIUYMHAMHU B BHIE (POPMYJIBL
Boruucnenus no ¢popmynam. I[IpeoObpazoBanre OyKBEHHBIX BBIPAXEHHUN, TOXXIECTBEHHO PaBHbIC
BBIpaXXEHUSI, IPaBUJIa NMPeoOpa30BaHUs CYMM M IPOU3BENIEHUM, IIPaBUia PACKPBITUS CKOOOK U
NPUBECHUS TOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEJIEM.

OpnHowieHbl 1 MHOrowieHbl. CteneHb MHOrousieHa. Cll0)KeHHE, BBIUUTAHUE, YMHOXKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIlEHHOTO YMHOXKEHHMS: KBaapaT CyYMMbl M KBaJpaT Pa3HOCTH.
®opmysa pa3HOCTH KBaJpaToB. Pa3inoxeHne MHOIOWIEHOB HA MHOYKUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHHUs, MpaBUia MpeoOpa3oBaHUsl YpaBHEHHS, paBHOCHIBHOCTD
YpaBHEHUU.

JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pellieHre JMHEWHbIX ypaBHeHHH. CocTaBieHHWE YpaBHEHUW IO YCJIOBHIO 3aaaud. Pemenue
TEKCTOBBIX 3aJa4 C TIOMOIIIbIO YPaBHEHUI.

Jlunelinoe ypaBHEHHE C OBYMs TMEpeMEHHBIMH U ero rpaduk. Cucrema JBYX JIHMHEHHBIX
YpaBHEHHMI C JBYMs IMEpeMEHHBbIMH. PelieHne cucteM ypaBHEHHH CIOCOOOM TMOICTaHOBKH.
[Ipumeps! penieHns TEKCTOBBIX 337a4 ¢ MOMOIIBI CUCTEM YPaBHEHUH.

DOyHKIUH

Koopaunara touku Ha mpsiMoil. UucioBble NpoMexyTKH. PaccTrosiHne Mexay IByMst
TOYKaMU KOOPAUHATHOU IIPSIMOM.

[IpssmoyronpHas cucrema koopauHar, ocu Ox u Oy. AGcrucca M OpAMHATa TOYKH Ha
KoOpAMHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UreHue rpaduxos
peanbHbiXx 3aBucuMocTeil. [lonstue ¢ynkmuu. [paduk Qynkmuu. CsoiictBa (QyHKIHIA.
Jlunetinas ¢yukuus, e€ rpaduk. ['padux ¢pynkuuu y = [x|. I'paduueckoe perienne TuHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHIA.

8 KUIACC

Yuciia v BEIYMCIEHUS

KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM 4YHcie. JlecaTuuHbie
npUOIKEHUs UPpAlMOHATBHBIX uncen. CBolicTBa apupMETHUECKUX KBAJAPAaTHBIX KOPHEW U HX
IpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHM M BBIYUCIECHUSM. JlelicTBUTEIbHBIE
yucna.

CreneHb C 1ebIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAsS 3aMUCh YUCTA.

Anrebpanueckue BhIpaKeHUIAJATefpandeckne BbIPaskeHHs



KBaznpaTHblii TpEXuieH, pa3aoKeHUE KBaPAaTHOTO TPEXUIEHA HA MHOKUTEIIN.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWCTBO anreOpanueckor napobu. CroxeHue,
BBIYMTAHUE, YMHOXKEHUE, JeJeHUEe anreOpandeckux ApoOeil. ParroHanbHble BBIPAXEHHUS U UX
npeoOpa3oBaHHeE.

VYpaBHEHUs U HEPABEHCTBAY pABHEHHS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, GopMyia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHUH, CBOJSIIMXCS K JIMHEHHBIM M KBaapaTHbIM. [Ipocteifmme npoGHO-
palrOHAIbHbIE YPABHEHHS.

I'paduueckas uHTEpHIpETalUsl YpaBHEHUI C JIBYMs NEPEMEHHBIMH U CHCTEM JIMHEHHBIX
ypaBHEHUN C AByMs INepeMeHHbIMU. [IpuMepsl pemeHusi CUCTEM HEIWHEWMHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.

UucnoBble HeEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOM IEPEMEHHOM.
PaBHOCHUNIBHOCTH HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OAHON TmiepeMeHHON. CHcTembl
JIMHEUHBIX HEPABEHCTB C OJHOU IEPEMEHHOMN.

OyHKINNPYHKIMH

[onsarue ¢pynkuuu. OOmacTh ONpeneneHnss 1 MHOXKECTBO 3HaueHUH QyHKiuu. CrnocoOs
3aiaHus PyHKITUH.

I'padux ¢ynkuuu. Yrenue cpoiictB QyHkumu no e€ rpaduky. [Ipumepst rpaduxos
GyHKIM, OTpa)karoUIX peaabHbIe MPOLECCHI.

OyHKIMHU, OMUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPOMOPIUOHAIBHBIE 3aBHCUMOCTH, MX
rpaduku. Oynxuupn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe pemenre ypaBHeHHi H CHCTEM
YpaBHEHUM.

9 KVIACC

Yucsa v BbIYUCTICHUSA

PannonanbHbIe uncna, UppalMoHaIbHbIe YUCIIa, KOHEYHbIE U OCCKOHEYHBIE JCCSITHUHBIC
npobu. MHOXeCTBO JEHCTBUTENBHBIX 4YHCEN, JCHCTBUTENbHbIE 4YHCIIa Kak OECKOHEUHbIE
JNeCATHYHbIE  OpoOu. B3auMHO  OMHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOMXECTBOM
JIEUCTBUTENbHBIX YUCET U KOOPAMHATHOM MPAMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(METHUYECKHE NCUCTBUS C JACHCTBUTEIHLHBIMU
YUCJIaMH.

Pa3mepbl OOBEKTOB OKPYXKAIOMIETO MHUPA, IIUTEIBHOCTh MPOIECCOB B OKPYXKAIOIIEM
MUpe.

[MpubnuxéHHoe 3HAYCHHE BEIMYMHBI, TOYHOCTHh MNpHUOMMKeHHs. OKpyrJIeHHe 4YHCel.
[Ipukuaka u olieHKa pe3yJIbTaTOB BHIYMCICHHIA.

YpaBHeHUsS M HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penenne ypaBHEeHUM, CBOIAIIMXCS K TMHEHHBIM.

KBagparnoe ypaBHeHue. Pemienue ypaBHEHHU, CBOJSAIIUMXCS K  KBaJIpaTHBIM.
bukBagpatHoe ypaBHenue. [Ipumepsl pelieHuss ypaBHEHUM TPEThed M 4YETBEPTOU CTEMEHEH
pa3iioKeHUEM Ha MHOXKHUTEIH.

Penrenue JIPOOHO-palMOHATBHBIX YpaBHEHUH. Penrenne TEKCTOBEIX 3a71a4
areOpandecKuM METOOM.

VYpaBHeHHE ¢ IBYMs TMEPEMEHHBIMH M ero rpaduk. PermeHue cucteM IBYX JMHEHHBIX
YpaBHEHUN C JByMs IIEpEMEHHBIMU. PellleHHe cUCTeM ABYX YPaBHEHUM, OZHO M3 KOTOPBIX
JUHEHHOe, a Ipyroe — BTOpoH cremneHu. | padudeckas MHTEpIIpeTaIiis CUCTEMBI YpaBHEHUH C
JIBYMsI IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33714 anreOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne NMHENMHBIX HEPABEHCTB C OJHOM IIepeMEHHOH. PelleHne CUCTEM JMHEHHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHOW. KBaaparHele HepaBeHCTBA. ['paduueckass MHTEpIpETaIUs
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMHU.

OyHKINNPYHKIMH

KBanparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabGona, KOOpIMHATHI BEPILIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIThL.

I'paduxu Gpymkmmii: y = kx, y=kx + b, y=k/x, y = x3, y = Vx, y = x| , # uX cBOicTBa.

YuciioBble ocien0BaTeIbHOCTH YN CI0BBIE OC/Ie10BATEIbHOCTH U IIPOrpecCHu

[TonsaTue 4mncioOBOM MOCIEAOBATENBHOCTH. 3a/laHKUE TOCIIEI0BATEILHOCTH PEKYPPEHTHOU
dbopmyroit u popMyIIon 1-TO YIIeHa.

Apudmernueckass u  reomerpuueckas —nporpeccuu.  Dopmyibpl  #-TO  4ieHA
apuMeTUIECKON U TEOMETPUUECKON MTPOTPECCHil, CYMMBI TIEPBBIX 71 YJICHOB.

N3ob6pakenue 4iaeHOB apH(PMETHUECKON M T€OMETPHUYECKOW IMPOrPeccCHil TOYKaMH Ha
KOOPAWHATHOM IIOCKOCTH. JIMHEHHBINA U SKCTOHEHIHATBbHBIN poCT. CI0KHBIE MMPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOTPAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHUS MPOTrpamMMbl ydeOHOro Kypca «Anredpa»
XapaKTePU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M HACTOSAIIEMY POCCUHCKONM MAaTeMaTHUKH,
LHEHHOCTHBIM OTHOILLIEHWEM K JOCTH)KCHHSIM POCCHUICKMX MAaTeMaTMKOB M POCCUUCKOU
MaTeMaTH4YeCKOU IIKOJIBI, K UCIIOJIb30BAHHUIO 3THUX I[OCTI/DKGHI/Iﬁ B IPYIruX HayKax U MPUKIAOAHBIX
chepax;

2) rpakIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TFOTOBHOCTBIO K BBIMOJHEHHIO OOSI3aHHOCTEH TIpaKAaHWHA M pealu3allud ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTUYeCKHX OCHOBaX (YHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO oOmiecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O6CY)K,Z[CHI/IIO ITHUYCCKHUX HpOGHeM, CBA3AaHHLIX C MNPAKTUYCCKHUM MNPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ
HAyKH, OCO3HAHUEM BaKHOCTU MOPAIbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE yYacTHE B PELICHUH MPAKTUYECKUX 337ad MaTeMaTU4YecKOil
HAPaBIEHHOCTH, OCO3HAHUEM BAKHOCTH MATEMATHUYECKOTO 0O0pa30BaHUs Ha MPOTSHKEHUH BCel
YKU3HU JJI YCHEIIHON Mpo¢eCcCHOHANbHON JAEITEIbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIUBUAYAJIBHOW TpPAaeKTOPHUH 00pa3oBaHUs H
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTMYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY U O3CTETHUYECKOMY BOCIPHUSATHUIO MaTEMaTHYECKHX
00BEKTOB, 33124, PEIICHHUA, PacCyKIeHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTaIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MpEACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTUA UYCJIIOBCKA, IIPUPOABLI U OGH.[GCTBa, IIOHUMAaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4eloBEYECKO MAeATeIbHOCTH, AITAloB €€ pa3BUTUS U
SHAYUMOCTHU JJId PA3BUTHA HUBUWIN3AIIUN, OBJIAACHUCM SA3BIKOM MATCMATHKU U MaTeMaTHYECKOHU
KyJIbTYpOH Kak CpeICTBOM TIIO3HAHHWS MHUpPA, OBJAJCHHEM MPOCTEHIIMMH HaBbIKaMU
HCCHGI[OB&TGHBCKOﬁ JACATCIIbHOCTH,

6) ¢usnuyeckoe BocnuTaHue, (OpMHpPOBaAHHE  KYJbTYPbl  310POBbA M
IMOLUMOHAIBLHOTO 0JIArONMOJIy4usi:

FOTOBHOCTBIO NPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax CBOEro 3J0POBbs,
BEJICHUS 3[JOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCHUPOBAHHBINA PEKUM 3aHATUN U
OT/bIXa, peryisapHas (Qu3ndeckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIICKCHH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPyroro 4eIoBeKa,

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

OpHGHTaHHeﬁ Ha MPUMCHCHUC MATCMATUUCCKUX 3HAHUU AJid pCHICHUSA 3a1a4 B 06HaCTI/I
COXPAHHOCTH OKpYKarollel cpespl, MJIaHUPOBAaHUS TOCTYNKOB M OLIGHKHM HX BO3MOXKHBIX
MOCTIEACTBUIA ISl OKPY’KAIOIIEH cpebl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJOTHYECKHIX
npo0JIeM U yTeH UX PEIICHHS;

8) aganTanus K U3MEHSIOMMMCS YCJIOBUAM COLMAIBLHOI M MPUPOTHOM CpPeabI:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHSIX HEOMPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€PE3 MPAKTUUECKYIO HEATEIBLHOCTh, B TOM YHUCIIE YMEHUE YUUTHCH Yy APYTUX
Jtofiel, mpuoOpeTaTh B COBMECTHOW JIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OIIBITA IPYTUX;



HE00X0IUMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4ucie (HOpMyTupoBaTh UIEH,
HOHATUS, TUIOTE3bl 00 00BEKTaX U SABJICHHSX, B TOM YUCIIE PaHEe HEU3BECTHBIX, OCO3HABAThH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYalMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH NPHUHUMAEMBIE DPELICHUS H
necTBus, pOpMyJINpOBaTh U OLIEHUBATh PUCKHU U NIOCIEACTBHSL, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble JJoruueckue geiicTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBbIE MPU3HAKU MaTEMaTHYECKUX OOBEKTOB,
NOHATUI, OTHOLICHUNA MEXAY MOHATUAMHU, (POPMYTUpPOBATHh ONPENEICHUS MOHATHIA,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJIi 000OIICHUS
Y CpPaBHEHUs, KpUTEPUHU IIPOBOIMMOIO aHAIN3a;

BOCIPUHUMATh, GOPMYIUPOBATh U MPEOOpPA3OBLIBATH CYKIEHUS: YTBEpAUTEIbHbIE U
OTpHULATeNIbHbIE, EAMHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBIABIISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOpEUH B (haKTax,
TAHHBIX, HAOTMIONCHHSIX W YTBEPKICHHSX, IpEAjaratb KPUTEPUH MJS BBISBICHHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

JIeJIaTh BBIBOJBI C HUCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NE€IYKTHBHBIX M MHAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUEHUI 110 aHAJIOTHH;

pa3buparh JOKa3aTeNbCTBA MaTEMaTHUYECKMX  YTBEPXKAEGHUH (MpsAMble U OT
IIPOTUBHOTO), MIPOBOJUTD CaMOCTOSITENIbHO HECJIOKHbIE JI0Ka3aTenbCTBa
MaTeMaTHYeCKUX (DAaKTOB, BHICTpAWBATh apTyMEHTAIMIO, NPUBOIUTH TMPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;

BBIOMpATh CIOCO0 pemeHus: y4eOHOW 3amayM (CpaBHHMBAaTh HECKOJIBKO BapUaHTOB
perieHusi, BbIOMpaTh HanboJee MOAXOAIUN ¢ yUETOM CaMOCTOSITENTLHO BBIICIEHHBIX
KPUTEPHUEB).

Ba3oBble ucciieqoBatTebcKe 1eiCTBUA:

UCTIONIB30BaTh  BOMPOCHI  KAaK  HCCIIEAOBATENIbCKUH ~ MHCTPYMEHT  ITO3HAHMS,
dbopMyIupoBaTh BOIIPOCHI, (buxcupyromue MIPOTHBOPEYHE, npobiemy,
CaMOCTOSITENILHO YCTaHABIMBATh KCKOMOE U JaHHOe, (OpMHpPOBaTH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIHIO, MHEHHE;

MPOBOJANUTH TIO CAMOCTOSITENILHO COCTABICHHOMY IUJIaHY HECIIOKHBIM ASKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTy COOOM;

CaMOCTOSATENIbHO  (popMynupoBaTh 0000IIEHHUS ©  BBIBOABI IO  pe3yJbTaTaMm
NPOBEIEHHOTO HAOIIOJICHHS, UCCIICOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh IMOJTYYSHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCa, & TAK)KE BBIIBUTATH TIPEITIOI0KCHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OpMALNU, JaHHBIX, HEOOXOAUMBIX
JUISl peLIeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3MPOBATH U HMHTEPIPETUPOBATH MHPOPMALIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (OpMy MpeCcTaBlIeHNs UHPOPMALIMK U WIUTIOCTPUPOBATDH pelIaeMble 3a7aun
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;



OLIEHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIEM WIN
c(OPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC YHHBepcaJlbHble YUeOHbIe 1eHCTBHUSA:

BOCIIPHHUMATH U ()OPMYJIHPOBATH CYXKIICHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMHU
OOIIeHus, SICHO, TOYHO, TPAaMOTHO BBHIPAXXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTAaX, J1aBaTh MOSACHEHHs 0 X0y pPeIIeHHs 3a1a4l, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yNbTaT;

B X0/ 00CYXJIEHHsI 3371aBaTh BOMPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBbI, IPOOJIEMBI,
pemaeMoi  3aJayM, BbICKAa3blBaTh WJEW, HAICJIEHHbIE Ha TOHCK pEIleHHs,
COIIOCTaBJISITh CBOM CYXACHUS C CYXKICHHSIMH JAPYTUX YYaCTHUKOB JIMAJIOTA,
OoOHapy>KUBaTh Pa3IMUMe U CXOACTBO MO3ULIUH, B KOPPEKTHOH (hopme HopMyIHpOBaTh
pa3HoTIacusi, CBOM BO3PAKCHHS,;

NPECTaBIATh PE3yAbTAThI PEIICHUS 33/1a4H, SKCIEPUMEHTA, UCCIeIOBaHUsA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay IMpe3eHTAUud U
O0COOEHHOCTEH ayIUTOPHH;

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJHOW W WHAMBUIYAIBHOH pabOTHI
IPY PELICHNH YYeOHBIX MaTeMaTHUECKUX 3a/1a4;

NPUHUMATH 11eJTh COBMECTHOM JESITeTHbHOCTH, IIJIAHUPOBATh OPTaHU3aIIuI0 COBMECTHON
paboThl, pachnpenensaTh BUIAb padoOT, JAOTOBApUBATHCS, OOCYXKIaTh IIpolecc U
pe3yabTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢opMax paboTel (0OCYXACHUS, OOMEH MHEHHIMH,
MO3TOBBIE IITYPMBl U JPYTHE), BBHIIOIHATH CBOIO YacTh pabOTHl U KOOPIMHHPOBATH
CBOM JICWCTBUS C IPYTMMHU WICHAMH KOMaHJbI, OIICHUBATh Ka4eCTBO CBOETO BKJIA/Ja B
00N TPOIYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHUBepPcaJbHbIEe YUeOHbIE 1eHCTBUSA
Camoopranuszanms:

CaMOCTOSITENIBHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3ajadd (MIM €ro 4acTb),
BBIOMpPATh CIOCOO pEIICHHS ¢ YYETOM HUMEIOIMUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEHN, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM
HOBOU MH(pOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTEJLJIEKT:

BJIAJICTh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOIEcca U Pe3ysbTaTa PEIIeHUs
MaTeMaTH4YeCKOM 3a1a4du;

HpGI[BI/II[eTI: prI[HOCTI/I, KOTOpBIe MOFyT BOBHPIKHyTI: HpI/I peH_IeHI/II/I 3ada4l, BHOCUTD
KOppeKTI/IBI:I B JACATCIIBHOCTH HAa OCHOBC HOBBIX OGCTOHTGHBCTB, HaﬁI[GHHBIX OH_II/IGOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHHUBATh COOTBCTCTBUC pe3yJ11>TaTa ACATCIIBHOCTHU HOCTaBHeHHOﬁ ueim n yCHOBI/IHM,
O6’b$ICH$ITI> HpI/I‘II/IHBI JOCTMOKCHUA HIJIIM HCAOCTHKCHHA LCJIHN, HaXOJUTh OH_II/I6Ky,
JlaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMMKCS TMOJYYUT CICAYIONIUE TPEIMETHBIE
pe3yabTaThI:

Yucsa v BbIYUCICHUSA

BeimonHsATh, coderass YCTHbIE M TUCHbMEHHBIE MPUEMBI, aprU(PMETHUECKHE NEUCTBUS C
palMOHATIbHBIMU YHCIIAMHU.

HaxomuTh 3HA4YeHHS YHCIOBBIX BBIPAKCHHM, MPUMEHATH Pa3HOOOpPa3HBIE CIIOCOOBI U
OpuEéMbl BBIUMCIICHHUS] 3HAUYEHUU JPOOHBIX BBIPAKEHUH, COJEp)KalIMX OOBIKHOBEHHBIE U
JeCATUYHBIE TPOOH.



[lepexoautb OT onHOW (hOpMBI 3amMCH YUCeN K APYroi (mpeoOpa3oBBIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [IECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpO0OB).

CpaBHMBATh U yNOPSAJOYMUBATh PALIMOHATIBHBIE YHCTA.

OxpyrisTh yncna.

BBITTONHATE NPUKUAKY M OLEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUN YUCIOBBIX
BbIpaKEHUI. BBINOIHATE AEWCTBUSI CO CTENIEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHATh NpU3HAKK JETMMOCTH, Pa3JI0)KEHNE HA MHOKUTEIN HATypalIbHbIX YUCE.

PemaTte mNpakTMKO-OPUEHTUPOBAHHBIE 3aauM, CBSI3aHHBIE C OTHOIICHHWEM BEJIMYMH,
MPONOPLUMOHAIBHOCTBIO BETUYUH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YNIbTAThl PELICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp3oBath anredpanyecKyro TEPMHHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B Ipolecce
OCBOCHHS yueOHOTO MaTepHaa.

Haxoaute 3HaueHs1 OyKBEHHBIX BBIPXKEHUH MPH 3aJaHHBIX 3HAYEHUSIX NIEPEMEHHBIX.

BrimonHaTe npeobpazoBaHus LENOr0 BbIpaXKEHHs] B MHOTOWIEH MPHUBEIECHUEM MOI00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BBITTONHATE YyMHOXKE€HHE OJHOYIEHA HAa MHOTOWIEH W MHOIOYJI€HAa Ha MHOTOWIEH,
IPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJipaTa pa3sHOCTH.

OcCyIIecTBISATh Pa3I0KEHNE MHOTIOYIEHOB HAa MHOYKHTEIM C MOMOILIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYIIIHPOBKH ClAaraeMbIX, MPUMEHEHHsI (OPMYJ COKpAIIEHHOTO
YMHOKEHHS.

[IpumensTs npeoOpa3oBaHUS MHOTOWIECHOB [UIS pEIIEHUS pPa3IUYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 PEaJIbHON MPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEN C HATYpaJbHBIMHU MOKA3aTENIMU JJIsl TpeoOpa3oBaHus
BBIPAXKEHHUI.

YpaBHeHUs M HEPaABEHCTBA

Pemars nuHElHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, MPUMEHSA MpaBuja Mepexoja OT
UCXOJHOIO ypaBHEHUS K pPaBHOCWIBHOMY eMy. IIpoBepsThb, SBISIETCS M YHUCIO KOpPHEM
YpaBHEHUS.

[TpumensTh rpaduyeckre METOAbI P PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCeN, SIBISIOMUXCS PEIIeHUEM JTUHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEHMHOTO YpaBHEHHUS C JABYMs
NEPEMEHHBIMH, TIOJIB3YACh TPaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemate cucrteMbl NBYX JIMHEMHBIX YpPaBHEHUH C JBYMSI NEPEMEHHBIMU, B TOM YHCIE
rpadu4ecKy.

CocTaBnsiTh W peuiaTh JMHEHHOE YpPaBHEHUE WIIM CUCTEMY JIMHEHHBIX YpaBHEHHUU IO
YCIOBUIO 3a/ladl, WHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 33Jaud IOJyYEHHBIN
pe3yibTar.

DOyHKIUHA

N300pakath Ha KOOPAMHATHOM TMPSMOW TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJbl, 3alUChIBaTh 4YMCIOBBIE IIPOMEXKYTKM Ha
anreOpanvIecKoM sI3bIKE.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TMHEWHBIX QyHKIUNA. CTpouTh Tpaduk GYHKIHNH Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIy BEIMYHMHAMU:
CKOpOCTb, BpEMsl, PAacCTOSIHUE, 1I€HAa, KOJIMYECTBO, CTOMMOCTh, IMPOU3BOAUTEIBHOCTb, BpEMH,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYSHUIO €€ apryMeHTa.



[Nonumath rpaduyeckuil crocod MpeaCTaBICHUS M aHanM3a WHPOpPMAlLlUHU, U3BIEKATh U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kJacce OOyYarOUIMIiCS TOJIYYUT CIEAYIOIIME MpPEIMETHBIC
pe3yabTaThI:

Yucsa ¥ BbIYUCICHUSA

Hcnonb30BaTh HadyallbHBIE IPEICTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHMCEN IS
CpaBHEHHsI, OKpYIJICHUS M BBIYUCICHHH, M300paxkaTb ACUCTBUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPJAUHATHOU MPSIMOIA.

[IpumeHsTh TOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHSA, HAXOAWUTh KBaJpaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJbKYJIATOP, BHIIOIHATE MpeoOpa3oBaHus BHIPAKECHUIH,
CoZlepaKaIIMX KBapaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amucu OOJIBIIMX W MaJIbIX YHMCEJ C MOMOUIbIO JAECATUYHBIX JIpo0eil u
creneHeit yucna 10.

Anredpanyeckne BbIPaKeHUS

[IpuMeHsATH TMOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBINOIHATH MpeoOpa3oBaHuUs
BBIPKEHUM, COAEPKALUX CTEIIEHU C LIEJIBIM NTOKa3aTEIIEM.

BBIMONHATE TOXIECTBEHHBIE NMPEOOpPa30BaHMsI PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI AEMCTBUI HaJl MHOTOWICHAMHU U alireOpandyeckKuMH IpOoOsiMHU.

PackitanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumensTb mpeoOpa3oBaHUsl BBIPAKEHUW [ pEIICHHS Ppa3JIMYHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IIPEMETOB, U3 PEATILHON MTPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemats nuHeliHble, KBapaTHBIE YPAaBHEHMS U pallMOHAJIbHBIE YPaBHEHUS, CBOJAIIMECI K
HUM, CUCTEMBI IByX YPAaBHEHUU C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh NMpOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
IPUMEHEHHEM TrpapUuecKux IMpeacTaBieHU (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHUE WIIU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIN UMEET, TO CKOJIBKO, U ITPOYEE).

[TepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpanyeckod MOJeNd C
IIOMOUIbIO COCTABJICHUS YPAaBHEHMsS WJIM CHCTEMbl ypaBHEHUM, WHTEPIPETHUPOBAThL B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJIYYEHHBIA pe3ynbTarT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLEHKHU, PEIIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HX CHUCTeMbl, JaBaTh IpadUUECKyI0 HIUIIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUHA

[lonumaTh ¥  HCIONB30BaTh  (PYHKIMOHANbHBIE TMOHATUS W  S3bIK  (TEPMHUHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENCIATh 3HauYeHHEe (YHKIMH 10 3HAYCHUIO apryMeHTa,
OTIpeNeNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

CrtpouTts rpaduiku deMeHTapHBIX QYHKIIUNA BUIA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, ONIHCBIBATH CBOICTBA YHCIOBOI (YHKIHH 110 €&
rpaduxy.

K xonmy oOyueHuss B 9 kJacce 0OydYaroOUIMiiCS TOJYYUT CIEAYIOIIHE MpPEIMETHBIC
pe3yabTaThI:

Yucsa v BbIYUCICHUSA

CpaBHMBATh U yNOPSAAOYHUBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIC YUCIIA.

Boimonsate apudmernueckue ASUCTBUS C PallMOHAIBHBIMU YHCIAMM, COYETask YCTHBIE U
MACbMEHHBIE TPUEMBI, BBITTOIHATH BEIUUCIECHUS C HPPALMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3HaueHUs CTENEHEN ¢ LENbIMU MOKA3aTeNsIMU U KOPHEH, BBIYMCIIATh 3HAYCHUS
YUCJIOBBIX BBIPAKEHUM.

OkpyryisTh AEWCTBUTEIbHBIE YHCIIA, BBINOJIHATH NPUKUAKY pE3yJIbTaTa BBIYHUCICHUM,
OILICHKY YHCJIOBBIX BBIPAXKECHUM.

YpaBHeHUs M HEPaABEHCTBA



Pemate nuHelHble ¥ KBaJpaTHBIC YypaBHEHMs, YpPaBHEHHs, CBOJAIIMECS K HHM,
npocTeiiire ApoOHO-palOHAIbHBIE YPABHEHUS.

Pemate cuctembl IBYX JMHEHHBIX YpaBHEHUH C JIByMsI IIEPEMEHHBIMH M CHCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJJHO YpPAaBHEHUE HE SIBJIAETCS JTUHEHHBIM.

Pemate TekcToBbIe 3amauM  anreOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBoauTh NpOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YMCIIE C
IpPUMEHEHHEM Trpa@UuecKux IMpeacTaBieHU (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHUE WIIU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U ITpoYee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaTh peELICHHE
HEPaBEHCTB HA YMCJIOBOU MPSAMOM, 3aITUCHIBAThH PEIIEHUE C TIOMOIIBIO0 CHMBOJIOB.

Pemars cuctembl JHMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMbl HEPAaBEHCTB HA YMCIOBOW MPAMOM,
3aMKChIBaTh PEIICHHUE C TTOMOIIbIO CHMBOJIOB.

Hcnonp3oBaTh HEpaBEHCTBA IPU PELICHUHN PA3IMYHBIX 3a/1a4.

DOyHKIUHA

Pacno3naBate GyHKINU U3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXEeMaTHUECKHU PACIIONIOKEHUE Ha
KOOPJMHATHOM TIJIOCKOCTH TpadukoB GyHKIMM Buga: y = kx, vy =kx + b, y = k/x, y = ax2 + bx +
¢ y=x3y= VX, ¥ = |x|, B 3aBUCUMOCTHU OT 3HAYEHUI KOI()PHUIMEHTOB, OMUCHIBATH CBOMCTBA
G yHKIHA.

Crpouth M M300pakaTh CXEMATUUYECKU TpapUKH KBaIPAaTUUHBIX (DYHKIUI, OMUCHIBATH
CBOMCTBA KBaJPATHYHBIX (PYHKITUN 110 UX rpaduKam.

Pacno3naBate  KBaJpaTW4yHyl0 (QYHKUMIO 1O  (opMmyle, MNPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUH U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

YucJi0BbIe MOCJI€10BATEIbHOCTH U MPOrPeccHu

Pacno3naBaTh apu(METHUECKYI0 U T€OMETPHUYECKYIO MPOTPECCUM MPHU Pa3HbIX criocodax
3aaHMsL.

BbINOTHATE BBIYUCIEHUS C HCHOJIb30BaHUEM (GOPMYN N-ro WieHa apuMeThuyeckorl u
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxarh 4ieHbl MOCIeI0BATEIbHOCTH TOUKaMH Ha KOOPIUHATHON TIIOCKOCTH.

Pemate 3amaun, cBS3aHHBIE C YHCIOBBIMHU IOCIEIOBATEIBHOCTSIMH, B TOM YHCIIE 3a/la4d
13 peajbHOM XU3HU (C UCTOIB30BAaHUEM KATBKYIISATOPA, TU(PPOBBIX TEXHOJIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
| Yucna u BeIUHUCICHUS. ParnoHanbHbIe 75 1 bubmuoreka [JOK
4qucia https://m.edso0.ru/7f415b90
but6mmoreka [IOK
2 AnreOpandeckue BoIpaKEHUS 27 1 hitps://m.cdsoo.ru/ 7415590
bu6mmoreka [IOK
3 ¥ PaBHCHHS! H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOpAMHATH 1 rpaduKit. PyHiIH https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
IT 1
> OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHmue pa3aesioB U TeM unppoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
but6mmoreka [IOK
1 UYucna u Beruncienus. KBagparueie KOpHU 15 hits://m.cdsoo.rw/7f417af
) Yucna u BeruncneHus. CTENeHb ¢ [eIbIM 7 bubnuoteka [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEeHHUsI. 5 | bubnmoreka [JOK
KBanpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1 Bubmuotexa [JOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 bu6nuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHCcTBa 12 1 hitps://m.cdsoo.ru/ 741 7af8
bubmunoreka LIOK
8 DyHKIHH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? DyrKupH. ucioBbie dyHKuHn ? https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 I1 6006 6 1
OBTOPCHHE H 0DODIICHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
| Uucna u Beruncienus. JleHcTBUTENbHBIC 9 bubmuorexa [JOK
qucaa https://m.edso0.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y pPaBHEHUS C 14 1 bubmmoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubanorexka HOK
YPaBHEHHMU https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 hits://m.cdsoo.rw/7f419d08
bu6mmoreka [IOK
o 1 1
> M 6 https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
q 1 1
6 HCJIOBBIE ITOCIICIOBATCILHOCTH 5 hitps://m.cdsoo.ru/7f419d08
. [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 18 | bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYUEHUKA

» Anre6pa, 7 xnacc/ Jlopodees I'.B., CyBoposa C.b., byaumosuu E.A. u npyrue,
AxtnmonepHoe obmiectBo «M3marensctBo «IIpocBemienne»

» Anre6pa, 8 knacc/ Jlopodees I'.B., CyBoposa C.b., byaumosuu E.A. u npyrue,
AxtnmonepHoe obmiectBo «M3narensctBo «IIpocBemienne»

» Anre6pa, 9 knacc/ Jlopodees I'.B., CyBoposa C.b., byaumosuu E.A. u npyrue,
AxmmonepHoe obmiectBo «M3narensctBo «lIpocBemienne»

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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