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HHOACHUTEJIbBHASA 3AIITMCKA

Anrebpa sIBISI€TCSI OJIHUM M3 OIMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHHUs: OHA
oOecrieunBaeT U3y4eHHe IPYruxX IUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIsl IPOJOLKEHNUs 00pa30BaHUs U B MOBCEAHEBHOW KU3HU.
PazBute y oOywarommxcs Hay4YHBIX MPEJICTaBICHUM O TMPOUCXOXKIECHUU U CYIIHOCTH
anreOpandeckux aOCTpakiui, CrnocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLIECCOB B MpPHUpOJEe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAyYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAUECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaliyd B COBpeMEHHOM IudpoBoM oOuiecte. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHHS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHHUS. OCBOCHHE Kypca aireOpbl o0ecreynBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIC PACCyXAeHUs, 0000IIeHne U KOHKPETU3aluio, abCTparupoBaHuEe W aHAJOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
oOydaroluxcsi, TMO3TOMY CaMOCTOSITEJIbBHOE pELEHUE 3ajJad  SBISIETCS  peaju3anuei
JESTEIIbHOCTHOTO MTPUHIINIIA O0YyUeHUSI.

B crpykType mporpammel y4deOHOro Kypca «Anrebpa» Uii OCHOBHOTO OOIIEero
00pa3oBaHUs MECTO 3aHUMAIOT COJIePKaTEIbHO-METOUYECKHE JIMHUN: «HHCaa ¥ BEIUMCICHUS,
«AnreOpandecKkue BBIPAKEHHS», «YPaBHEHHS W HEpaBeHCTBay», «DyHkummy». Kaxnmas u3 3Tux
COJIEPKATEIbHO-METOANYECKUX JMHUI Pa3BUBACTCS HA MPOTSKEHUU YETBIPEX JIET M3yUYEHUs
Kypca, B3aUMOJAEWMCTBYS C JpPYyrMMU €ro JuHUsAMU. B Xone wusydeHuss ydeOHOro Kypca
00y4JaroIUMCs PUXOTUTCST TIOTUYECKU PACCYk AaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsI3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Airedpay» BKIHOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIHE OBJIAICHUIO 00yJaIOIIUMUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO S3BIKA.
CopepxaTenbHOM U CTPYKTYPHOH OCOOCHHOCTBHIO Y4eOHOTo Kypca «Anredpay» SBISETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

Copepxanne ymHHM «Yucaa W BBIYHMCIEHUS» CIY)KAT OCHOBOW ISl JAJIBHEWIIETO
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET DPa3BUTHUIO y OOYYAIOIIMXCS JIOTMYECKOTO MBIIIICHUS,
(OpMHPOBAHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJUMBIX Il MOBCEIHEBHOM XHU3HU. Pa3BUTHE NMOHATHSA O 4YUCIIE Ha YpOBHE
OCHOBHOT'O 00Ilero oO0pa3oBaHUsl CBSI3aHO C PAllMOHAJIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(dhopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxanne JAByX anreOpanyeckux JIMHUA — «AJNTeOpanyeckre BBIPAKECHUS» H
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y OOYUAIOIIMXCS MATEMATHYECKOTO
anmnapara, He0OX0JAMMOTO /ISl pelIeHUs 3a/1ad MaTeMaTHUKH, CMEKHBIX MPEAMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agau. Ha ypoBHe OCHOBHOro o0mero obpa3zoBaHMs y4eOHBIH MaTepHai
ITPYNIUPYETCST BOKPYT palMOHANbHBIX BbIpakeHUH. AunreOpa JE€MOHCTPUPYET 3HAUYEHUE
MaTEMaTUKU KaK sI3bIKa JJI1 [MOCTPOCHMSI MATEMAaTUYECKUX MOJEINIEH, ONHUCAaHUs IMPOLECCOB U
SBJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anreOpe BXOAAT TakkKe JajbHeillllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJIS OCBOEHHS Kypca
nHpOpMaTUKH, ¥ OBJIAJCHHE HABBIKAMHM JCIYKTUBHBIX paccyxkaeHuid. [IpeoOpasoBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

Conepxxanve  (GYHKIMOHAJIBHO-TpaQUUECKOW JIMHUM  HAlEJIeHO Ha  IOJIyueHHe
00ydJaronuMucs 3HaHUHM 0 QYHKIHMAX KaK BaKHEUIIEH MaTEMaTHIECKON MOJIEIH IS ONTMCAHUS U
UCCIIEIOBaHUs Pa3HOOOPA3HBIX MPOLIECCOB U SIBIEHUM B mpupoae u oodumiectBe. M3ydeHue
MaTepuanga CHOCOOCTBYET pPa3BUTHIO y OOYYAIOIIMXCS YMEHHS WCIOIb30BaTh DPa3IMYHbBIC
BbIpa3UTENbHbIE CPEJICTBA SI3bIKa MAaTEMAaTUKU — CJIOBECHBbIE, CUMBOJMYECKHE, rpaduyeckue,



BHOCHT BKJIaJT B (JOPMHUPOBAHUE MPEACTABICHUH O POJIM MATEMATHKU B PA3BUTHUHU ITUBUITH3AINH U
KYJBTYPBI.

KoppeknronHo-pa3BUBaOIIUKA MMOTEHIMAI Y4eOHOro Kypca «AureOpa» COCTOUT B
o0Oecrie4eHn BO3MOXKHOCTEH JUIsl MPEOJOJICHUS] CIEAYIOMUX CIEeNU(DUISCKUX TPYIHOCTEH
c1ab0BHAAIINX 00YJIAFOIITUXCS:

° (GbparMeHTapHOCTh WU MCKKEHHOCTH IMPEACTABICHUN O pEaTbHBIX OOBEKTaX U
rpoueccax;

° HEJO0CTATOYHOCTh HEOOXOUMBIX CBEICHUN 00 OKPYKAIOIIEeM MUPE;

. HEJIOCTaTOYHOCTh COLMAJIBHOIO OIbITa M, KAaK CIEICTBUE, HEBO3MOXKHOCTH

YCIIEIIHOTO (POPMUPOBAHUS Psifia MOHATUH, PEILICHHS CIOKETHBIX M MPAKTHKO-OPUEHTUPOBAHHBIX
3az1ady;

o TPYAHOCTH BOCHPHATHSA Tpapuueckol HHGPOpPMALMKM U BBIIOJHEHUS JIOOBIX
rpadguyeckux padoT, 3aMeUIeHUE TEMITA BBITOJIHEHHS TIOCTPOCHHH;
. 3aMeJICHHE TEMITa U CHUKEHHUE CKOPOCTH BBITIOJHEHUS TUCbMEHHBIX Pa0oT.

IIpeononenne ykazaHHBIX TPYAHOCTEH JOJDKHO OCYILECTBIIATHCS Ha KaXIOM YpOKe
YUUTEJEM B IIPOLIECCE CIELMAIbHO OPraHU30BaHHONW KOPPEKIIMOHHONW pabOThl.

CornacHo ywyeOHomy miany B 7-10 kmaccax u3ydaeTcss yueOHBIH Kypce «Auredpay,
KOTOpBIM BKJIIOYAET CJIEAYIOLIME OCHOBHBIE pa3lienbl coiepxaHus: «Huciaa U BBIUMCICHUSY,
«Anrebpanyeckue BBIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha u3yuenne yueGHOrO Kypca «Anredpa» orBomutcs 408 yacos: B 7 kiacce — 102 gaca
(3 gaca B Heaenmo), B 8 kimacce — 102 vaca (3 gaca B Henento), B 9 kinacce — 102 yaca (3 yaca B
Heneno), B 10 kmacce — 102 gaca (3 yaca B HeZIeno).

COJAEPKAHUE YYEBHOI'O ITIPEIMETA
7 knace

Yucsia 1 BLIYUCICHUSA.

PannonaneHble yncna.

JpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, MEpeXxoi OT OAHOH (opMbl 3amucu Apodei K
npyroi. [loHsiTHE palMOHAIBHOTO YKCIIA, 3alMCh, CPABHEHUE, YIIOPAIOUYMBAHNE PALlMOHAIBHBIX
yucen. ApudmMeTrnueckue IeHCTBUS ¢ pallMOHAIBHBIMU YHMcIaMU. Pemenue 3a1ad u3 peaabHOR
IIPAKTUKHU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpeJesieHHe, Mpeodpa3oBaHue BBIPAXKEHUN Ha
OCHOBE OIpe/IeNICHUs], 3aITUCh OOJIBIINX YUCEIL.

ITporneHTsl, 3aNUCh MPOLIEHTOB B BUJE IpOOU U ApoOH B BUAE MPOLEHTOB. TpU OCHOBHBIE
3a/1a4¥l Ha MPOLIEHTHI, PELICHHUE 3a/1a4 U3 peaIbHON MPAKTHKU.

IIpuMeHeHNnEe MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACEN.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsiMasi U 0OpaTHast MPONOPLIMOHAIBHOCTH.

AuaredpanyecKne BbIpaKeHH.

[IepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAXKEHMS C NEPEMEHHOM. JlOMmMyCTUMBIE 3HAYEHMS
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEXTy BEIMUYMHAMU B Buje GopMyIbl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIE BBIPAKEHUS,
npaBuiia MpeoOpa3oBaHKsl CYMM U MPOU3BEICHUHN, MPaBUiIa PAaCKPHITHS CKOOOK M MPUBEICHUS
IMOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIIEM.

Opnownensl U1 MHOTOWIeHBl. CTeneHb MHOrowieHa. ClioKeHHe, BBIYMTaHUEe, YMHOKEHUE
MHOro4eHOB. DopMynbl COKpaIIEHHOTO YMHOKEHUS: KBaJApaT CyMMbl M KBajJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHrne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHus.

VYpaBHeHHEe, KOPEHb ypaBHEHHUS, [TpaBUia peoOpa3oBaHUsl YPaBHEHUSI, PABHOCUIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW NEPEMEHHOW, YMCIO KOPHEM JIMHEMHOrOo ypaBHEHWS,
pellleHne JIMHENWHBIX ypaBHEHMIl. CocTaBl€HME YypaBHEHUN IO YCIIOBUIO 3aj1add. PemnieHue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPaBHEHHH.



Koopaunarsl u rpaduxu. @yHKUMH.

Koopaunata touku Ha npsmoil. UucnoBble mpoMexyTKH. PaccTosHue Mexay AByMs
TOYKaMU KOOPJAMHATHOU MPSIMOIA.

[IpsmoyronbHas cucrema koopauHat, ocu OX u Oy. AOcmucca U opauHaTa TOYKH Ha
KOOpAMHATHON IuIOocKOCTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBUcUMOcTei. [lonstue pynkuunu. ['papux Gynkun. Coiicta GpyHKIuil. JInneinas
byukuus, eé rpadpuk. ['paduk pynkuuu y=|x|. I'paduyeckoe perreHne TMHEHHBIX YPaBHEHHIHA.

8 kJ1acc

Ymucna v BbIYHMCICHUS.

KBanpatusiit xopenp u3 umcna. [lonstue o0 wupparuonaiabHoM uucie. JlecaTuyHble
npuOIMKEHUST UPPALMOHANBHBIX Yncesl. CBOWCTBA apu(pMETHIECKUX KBAJIPATHBIX KOPHEH U HX
MPUMEHEHHE K TPe0O0Pa30BaHUIO YUCIOBBIX BBIPAKECHHUIN U BHIYUCICHUSIM.

JlelicTBUTENbHBIC YHCIA.

PanmonaneHblie 4ncna, HppalMOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEYHBIE IeCATUYHbBIC
npoOu. MHOXKECTBO JCHCTBUTENBHBIX YHCEN; JCHCTBUTEIBHBIC 4YHCIAa KaKk OCECKOHECYHBIC
JecsTHUHbIE ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHUE MEKY MHOKECTBOM JICHCTBUTENBHBIX
4yuceln U KOOPAMHATHOU MPSMOM.

CpaBHeHHE NEHCTBUTENBHBIX 4uCeN, apu(pMeTHYecKue IACHCTBHS C JIeHCTBUTEIbHBIMU
YHUCJIAMHU.

AsredOpanyeckue BbIpasKeHMsl.

Anrebpanyeckas ApoO6b. OCHOBHOE CBOMCTBO anreOpamdeckoil apodu. CroxeHue,
BbIUMTAaHUE, YMHOXKEHHE, AelieHue anredpanyeckux apoOeil. PannoHanbHble BBIpaXEHUS U UX
npeoOpazoBaHue.

YpasHeHus.

JluneiiHoe ypaBHEHHE C JBYMsI IEpeMEHHBIMU U ero rpaguk. Cucrema ABYX JIMHEHHBIX
YpaBHCHHUU C JBYMsS TIEPEMCHHBIMH. PellleHne CHUCTeM ypaBHEHUH CIOCOOOM IMOJICTaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI CUCTEM JIMHEHHBIX YPAaBHEHUIA.

DyHKIUH.

I'paduueckoe peieHne CUCTEM JIMHEHHBIX YpaBHEHUH.

o k o
I'padpuku ynkuit y = oY= VX ¥ ux cBoiicTsa.

9 kaace

Yucsia 1 BHIYUCICHUS.

Crenens ¢ 11e7bIM [TOKa3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YHUCTa.

W3mepenusi, mpuOInKeHusl, OIICHKH.

Pa3mepbl 0OBEKTOB OKpYKAIOLIETO0 MHpA, AIUTENBHOCTh MPOIECCOB B OKPYKAIOIIEM
MHUpe.

[Ipubmmx€HHOEe 3HAYEHHE BEJIIMYMHBI, TOYHOCTh NpHOIMKeHus. OKpyrJieHHe Yucel.
[Ipuknaka v OLlEHKa pe3yIbTaTOB BEIYMCICHUM.

YpaBHeHHs U HEPABEHCTBA.

KBangpatHoe ypaBHeHHMe, GopMysia KOpHEH KBaJpaTHOro ypaBHeHMs. Teopema Buera.
Pemienne  ypaBHeHUM, CBOASIIMXCA K JIMHEMHBIM H  KBagpaTHeiM.  [Ipocreiimme
JpOoOHO-palOHAIbHBIE YPaBHEHUS.

Pemenne  npoOHO-pallMOHANBbHBIX  ypaBHEHHMH.  PemeHne  TEKCTOBBIX — 3ajad
areOpanyeckKuM METOIOM.

UucnoBble HEpaBEHCTBA M HUX CBOMcTBAa. HepaBeHCTBO ¢ OJHOW TEPEMEHHOM.
PaBHOoCHIIbHOCTE HepaBeHCTB JIMHeHHbIE HepaBeHCTBa € OJHOM mepeMeHHO. Cucrembl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

Koopaunarel u rpaguxku. @PyHkuum.

UYucnoBble mpoMexyTku. M300pakeHHEe YHCIOBBIX NMPOMEKYTKOB Ha KOOPIWHATHOU
IPSIMOM.

[Tonsitue ¢pynxuu. O6nacTe onpeneneHnss 1 MHOXKECTBO 3HaueHu QyHkuuu. CrnocoObl
3a1aHus QYHKIMHA.



I'papux ¢ynkumu. Yrtenue cpoiicTB ¢yHkuuu no e€ rpaduky. [Ipumeps! rpapukos
(GyHKLIUH, OTPAXKAIOLINX peaIbHbIE TIPOIIECCHI.

OyHKIMH, OMKUCHIBAIOLIUE MPAMYIO U OOpPaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTUH Y =
kx,y = S, ux rpaduku u cBoiictBa. ®ynkuuu y = kx + b,y = x2y=x3y = X, y=|x|,y = Vx, nx
rpa(ﬁl;cn U CBOMCTBA.

I'paduaeckoe pernieHue ypaBHEHHA.

10 kaace

AsiredOpanyeckue BbIpasKeHMsI.

KBagparHslil TpEXUIIEH; pa3JIOKEHUE KBAAPATHOIO TPEXUICHA HA MHOKUTEIIH.

[Ipeo6pa3oBaHue pallMOHANBHBIX BHIPAKEHUH.

YpaBHeHusI U HepaBeHCTBA.

Pemenne ypaBHEeHMId, CBOASIIMXCS K KBaJpaTHOMY, OHKBagpaTHOMY YpPaBHEHHUIO.
IIpumepsl penieHuss ypaBHEHUN TPETbEH M YETBEPTOU CTEICHEH PAa3JIOKECHUEM HAa MHOXKUTEIHU.
Jpo6HO-paliioHalIbHbIE YpaBHEHHUS.

CucremMbl ypaBHEHUH.

VYpaBHeHue ¢ AByMs MepeMeHHBIMU U ero rpaduk. PemieHue cucreM ABYX JIMHEHHBIX
YpaBHEHUN C JBYyMs II€pEMEHHBIMU. PeleHue cucreM IByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JUHENHOE, a IPYyroe — BTOPOM CTENEHHU.

[IpuMepsl pelIeHHsT CHUCTEM HENMHEHMHBIX YPaBHEHHW C JBYMs II€PEMEHHBIMM.
['padmyeckas uHTEpIpETALIUSl CUCTEMBI YPaBHEHUI C IBYMsI IEPEMEHHBIMHU.

Pemrenue TeKCTOBBIX 3324 aNreOpandeckuM CrIoCOOOM.

KBagparHble HepaBeHCTBA.

I'paduueckas mHTEpIIpETAIINS HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS TIEPEMEHHBIMH.

Koopaunarts! u rpaduku. ®yHKuum.

KBanpatnunass dynknus, e€ rpaduk u cBoiicTBa. [lapabGona, KOOPAMHATHI BEPIITMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl.

I'paduueckoe penieHne ypaBHEHUN U CUCTEM YPaBHEHH.

YuciioBble MOCI€10BATEIBLHOCTH.

[TonsiTHE YMCIIOBOM MOCIEAOBATENLHOCTH. 3aJaHUe TOCTIEA0BATEIIbBHOCTA PEKYPPEHTHOM
bopmynoit u popmysoit n-ro uieHa.

Apudpmernueckas U reomerpuyeckas mporpeccud.  @Dopmyabl  n-ro  4ieHa
apru(MeTHUECKON U TreOMETPUYECKOM MPOrpPecCHii, CyYMMBbI EPBBIX N YICHOB.

N300paxenne wieHOB apu(MeTHYECKOM M TeOMETPUYECKOW MpPOrpeccuil ToOuKamHu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.

IToBTOpeHUE U cucTeMaTH3aMs H3y4eHHOro B 5-10 kiaccax.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O TIPEJIMETA

JInyHOCTHBIE Pe3yabTAThI

JIMYHOCTHBIE PE3YNbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOTO TpeaMera «Aredpar
XapaKTePU3YIOTCS CIEAYIOMUM 00pa3oMm:

Ilampuomuueckoe ocnumanue: TIPOSBICHHE WHTEpeca K MPONUIOMY W HACTOSIIEMY
POCCUICKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSM POCCUHCKUX MAaTEMATHKOB U
POCCHIICKOM MAaTeMAaTHYECKOM IIKOJIBI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYIUX HayKax U
MPUKIATHBIX cepax.

I'pasicoanckoe u OyXo8HO-HpABCMBEHHOE B0CNUMAHUE: TOTOBHOCTh K BBITOJHEHHIO
00s13aHHOCTEN rpakJaHIHA U peaTn3alliu ero MpaB, MPEJICTABICHHE O MATEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoIenyp TpakJaHCKOro oOmiecTBa
(BBIOOPBI, OMPOCHI U TMIP.); TOTOBHOCTh K OOCYXJIEHHUIO ITHUECKUX MPOOJIEeM, CBSI3aHHBIX C
MPAKTUYCCKUM MPUMCHCHUEM )IOCTI/I)KGHI/Iﬁ HAayKH, OCO3HAHUEC BAXXHOCTH MOPAJIbHO-OTUUYCCKHX
MIPUHIIUIIOB B AESITEIFHOCTH yUEHOTO.

Tpyoosoe 6ocnumanue: yCTaHOBKA HA aKTUBHOE YYaCTHE B PEIICHUH MPAKTHYECKHX 3a/1a4
MaTeMaTHUYeCKON HAaIMpaBICHHOCTH, OCO3HAHWE BAXKHOCTH MAaTEeMAaTHYECKOro OO0pa3oBaHHS Ha



MPOTSDKCHUHM BCEM JKU3HU I YCIEIIHONW TPO(ECCHOHATBLHON JAESITCIBHOCTH W Pa3BUTHE
HEOOXOUMBIX YMEHHIA, OCO3HAHHBIM BBIOOp M TIOCTPOCHHE WHIUBUAYAIBHONH TPAeKTOPUU
o0pa3oBaHMsl W OJKU3HEHHBIX IUJJAHOB C YYETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX
OTpeOHOCTEN.

Ocmemuueckoe 6ocnumanue: CIOCOOHOCTh K OSMOIUOHATBHOMY M 3ICTETUYECKOMY
BOCTIPUATHUIO MAaTEMaTHYEeCKHX OOBEKTOB, 3a1ad, PEIICHUH, pacCyKICHUH; yMEHUE BUICThH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE.

L]ennocmu Hayunoz2o noswauusA: OPUEHTALUSA B IEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY
HAyYHBIX MPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX DPAa3BUTHUS YeNIOBEKa, MPUPOABI U
o01iecTBa, MOHMMaHHE MAaTEMaTHUECKOW HAYKU KaK cephl YeTOBEUECKOMN IeATEIbHOCTH, ITAlloB
€€ pa3BUTUSA U 3HAYUMOCTH U PA3BUTHUSI LMBUIW3ALMM; OBJIAJCHHUE S3bIKOM MAaTEMaTUKH U
MaTeMaTUYECKON KyJIbTYpOW KaK CPEACTBOM IIO3HAHUS MHpPA; OBJIAJACHUE NIPOCTEHIIMMHU
HAaBBIKAMM HCCIIEIOBATEIbCKON JEATEIBHOCTH.

DQusuueckoe eocnumanue, @GopmMuposanue Kyabmypvl 300p08bs U IMOYUOHATLHOZO
611a2onomyyus: TOTOBHOCTh IPUMEHATh MaTEMaTHUECKUE 3HAHUS B MHTEpEcax CBOETO 3/J0POBbS,
BEJICHHE 370POBOIr0 00pa3a *U3HU (30pOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHITUN U
OTIIbIXa, peryispHas (usnueckas aKTUBHOCThH); CQOPMHUPOBAHHOCTH HaBbIKa pediekcuu,
IIPU3HAHKUE CBOETO IpaBa Ha OLIMOKY U TaKOTrO K€ IIpaBa Ipyroro 4eaoBeKa.

Oxonoeuueckoe eocnumanue. OPUCHTALMS HA IPUMEHEHUE MAaTEMaTUYECKUX 3HAHUM IS
pelieHus 3a1ad B 00JIACTH COXPAHHOCTU OKPY’KAaIOLIEH cpelibl, IUIAaHWPOBAHUSI MOCTYIKOB U
OLICHKHM HMX BO3MOXKHBIX MOCHEACTBHM IJIs1 OKpPY)KAIOIIEH Cpelbl; OCO3HAHHE TIJI00AIBHOTO
XapaxkTepa dKOJIOTHYECKUX MPOOJIeM U MyTeH X PEeIICHHS.

Jluunocmuvie  pesynbmamul,  obecneuusalowue — aoanmayuilo  00yyaOwe20cs K
USMEHATOWUMCSL YCIOBUAM COYUATLHOU U NPUPOOHOUL CPEObL!

J TOTOBHOCTh K JCHCTBUSAM B YCIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYIO AESATEIbHOCTb, B TOM YHUCJIE YMEHUE YUUTHCA Y
JIpYrux JIoAei, mnpuoOperarb B COBMECTHOM JESATEIHHOCTH HOBBIC 3HAHUS, HABBIKM H
KOMIIETEHIIMH U3 ONbITA APYIHX;

. HEO0OXO0UMOCTh (POPMHUPOBAHUS HOBBIX 3HAHMI, B TOM 4uClIe (OPMYyTUPOBAHUE
UJIeH, TIOHSATUS, TUTIOTE3bI 00 00BEKTaX U SBJICHHX, B TOM UHCJIE paHee He H3BECTHBIX, OCO3HAHUE
Ne(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TUTAHUPOBAHUE CBOETO PAa3BUTHS;

. CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHUHHMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U
nencTBust, PopMyIMpPOBATH U OIIEHUBATH PUCKU U TTOCJIEICTBHS, JOPMUPOBATH OTIBIT.

Cneyuanbhvie TUYHOCMHbLE PE3)IbMAMbL:

o CHOCOOHOCTh K OCMBICIIEHUIO U AU depeHnnanuy KapTuHbl MUpa, €€ BpEMEHHO-
IIPOCTPAHCTBEHHOW OpraHU3alluM;

o HYMOLMOHAIBHO-LIEHHOCTHOE OTHOUIEHHE K OKpY’Kalollel cpeae, He00X0IUMOCTH
€€ COXpaHeHUs U PallMOHAIILHOIO UCIIOIb30BaHNUS,

o yMeHue (opMUpOBaTH SCTETUYECKME YYBCTBA, BIEYATIEHHS OT BOCIPHSITHUSA
IIPEAMETOB M SIBJICHUI OKPYXKAIOIIEr0 MUPA;

. TOTOBHOCTb K OCO3HAHHOMY BBIOOpY JajbHENIIeN MpodecCuOHaIbHON TPaeKTOPUT

B COOTBETCTBUU C COOCTBEHHBIMHU HHTEPECAMH U BO3ZMOKHOCTSIMHU.

MeTanpeamMeTHblie pe3yabTaThl

MertanpeamMeTHple  pe3yabTaThl  OCBOGHHS ~ IPOrpaMMbl  y4eOHOTO  MpeaMera
«MaremaTuka»  XapakTEpU3YIOTCS  OBJIQJICHHEM  YHUBEPCAIbHBIMH  ITO3HABATEIbHBIMU
JNEUCTBUSIMH, YHUBEpPCAJbHBIMU KOMMYHUKATUBHBIMH JIEUCTBUSIMU UM  YHUBEPCAIbHBIMU
PETYISATUBHBIMU JEHCTBUSIMH.

YHuBepcanbHble MO3HABATEJbHBIE JEHCTBUS obOecreunBaroT (hopMHUpOBaHHE Oa30BBIX
KOTHUTUBHBIX TPOIECCOB 00yJaronuxcsi (OCBOGHHE METOJOB MO3HAHUS OKPYKAIOIIETO MUPA;
MPUMEHEHHE JIOTHUECKUX, UCCIIeI0OBATEIbCKUX ONepalnii, yMeHuit pabotats ¢ nHGopmaiuei).

basosvie nocuueckue oelicmeust:



. BBIBIAITH M XapaKTE€pU30BaTh CYIICCTBEHHBIE IIPU3HAKM MaTEMaTHYECKUX
00BEKTOB, MOHATUH, OTHOLICHUN MEXIy MOHATHIMU; (POPMYJIMPOBATH ONPEAEICHUS MOHITUH;
yCTAQHaBJIMBaTh CYLIECTBEHHBIH MpPU3HAK KJIACCU(PUKALMK, OCHOBAHUA Ui 000OLIeHHA U
CpPaBHEHUs1, KPUTEPUU IIPOBOJIMMOIO aHAJIU3A;

. BOCIIPHHUMATh, ()OPMYITHPOBATH U MPEOOPA3OBBIBATE CYKACHUS: YTBEPAUTEIHHBIE
U OTpULIATEIIbHbIE, €MHUYHbIC, YACTHBIE M OOLIHE; YCIOBHBIE,
. BBIABIIAT MaT€MaTU4YECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3U U IIPOTUBOpPEYUS B

dakrax, JaHHBIX, HAOMIOJEHUSX W YTBEPXKICHUSIX; TMpeiaraTh KPUTCPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

J JIeJIaTh  BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX H
WHYKTUBHBIX YMO3AK/IFOYEHUH, YMO3AKIOYEHUH 110 AaHAJIOTHH;
o pa3duparh [JOKa3aTelbCTBA MAaTEMaTHYECKUX YTBEPKACHUM (IIpsMBIE U OT

NPOTHBHOTO), MPOBOJUTH CAMOCTOSITEIILHO HECIOXKHBIC JIOKA3aTeNbCTBA MAaTEMaTHYECKUX
(GakToB, BEICTpAaUBATh apryMEHTAIIMIO, IPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, 00OCHOBBHIBATH
COOCTBEHHBIC PACCYKICHUS;

o BBIOUPATH CIIOCO0 pelieHus yueOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BBIOMpATh HaWOONee MOAXOMAIIMHA C Y4ETOM CaMOCTOSITEIIBHO —BBIICIICHHBIX
KPUTEPHEB).

ba3zosvie uccneoosamenvckue oeticmausi:

o UCIIONIb30BAaTh BOMPOCHI KAaK HCCJICIOBATEIBCKUN WHCTPYMEHT II03HAHUS,
(GbopMyIUpOBaTh  BOMPOCH], (UKCHPYIOIIHWE MPOTUBOPEUUE, MPOOJIEMYy, CaMOCTOSTEIHLHO
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (DOPMUPOBATh TUIIOTE3Y, apIYMEHTHPOBATH CBOIO MO3UIIMIO,
MHEHHUE;

o MIPOBOJMTH IO CAMOCTOSITEIIFHO COCTABICHHOMY IIJIaHY HECIIOKHBIN SKCIICPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCHUMOCTEH 0OBEKTOB MEXKIY COOOI;

o CaMOCTOSITENILHO  (DOPMYJIUPOBATh OOOOIICHHWS H BBIBOABI IO pe3yjbTaTaMm
MPOBEAEHHOTO  HAONIONEHUs, UCCIEJOBAHMS, OICHUBATh JIOCTOBEPHOCTh MOJNYyYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

o MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMpPoOIlecca, a TaKKe BBIJABUTATH
MPEJIOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIIOBUSIX.

Paboma c ungopmayueu:

J BBISIBJISITH ~ HEAOCTATOYHOCTh M M30BITOYHOCTH  MHGOpMAalUM, JaHHBIX,
HEOOXOIMMBIX JUI PELeHUs 3a/]auu;

o BBIOMpATh,  AHAJIU3UPOBaTh, CHCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMaLIMIO Pa3INYHbIX BUJOB U (hOPM IMpeICTaBICHHUS;

. BbIOMpaTh (opMy NpeAcCTaBieHUs WH(OPMALMK U WIUIIOCTPUPOBATH peElllaeMble
3aJa4u CXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOUHAIMAMU;

o OLIEHUBATh HAAEKHOCTh MH(OPMAIMU TIO KPUTEPUSM, NPEATIOKEHHBIM YUUTEIEM

Wi chOpPMYITHPOBAHHBIM CAMOCTOSITENIEHO

YHuBepcalbHbIC KOMMYHHMKATHBHBIE JICHCTBUSA 00eCreuYnBarOT CHOPMUPOBAHHOCTD
COILIMATIbHBIX HABBIKOB OOYYAIOIINXCSI.

Obuwenue:

. BOCIIPUHUMATH M (DOPMYITHPOBATH CYKJICHUS B COOTBETCTBHH C YCJIOBHSMH H
HEeNISIMH  OOIICHMSI; SICHO, TOYHO, T'PaMOTHO BBIP@XaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTax, JaBaTh TIOSCHEHUS TI0 XOJy pEHIeHHS 3aJadd, KOMMEHTHPOBATH
MOJTyYEHHBIH Pe3yNbTaT;

o B Xo0Je OOCYXIeHHUs 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
mpoOJIeMbI, pelmaeMoOi 3aJavd, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TIIOMCK PEIICHUS;
COTIOCTABJISITH CBOM CYXACHHUS C CYXICHHUSIMH IPYTHMX yYaCTHHKOB JMAlora, oOHAapy>KHUBaTh
pa3judre W CXOJICTBO TO3WIUH; B KOPPEKTHOH (opme (OpMyIUpOBaTh pa3HOTIACHS, CBOU



BO3PaXKCHHUS;

o NPECTaBIATh PE3yJbTaThl PEIICHUS 3aJadd, JKCIIEPHUMEHTa, HCCIIeIOBaHUS,
NPOCKTA; CAMOCTOSITEILHO BBHIOMpATh (POpPMAT BBICTYIUICHHS C YYETOM 3aj1a4 MPE3CHTAIUH H
0COOEHHOCTEN ayAUTOPHH.

Compyonuuecmso.

o NOHMMAaTh W UCIOJIB30BaTh INPEUMYIIECTBA KOMAaHIHONH H WHIAMBHIYaIbHOM
paboThl MpU pelIeHuH YYeOHBIX MaTEeMAaTHYECKHX 3a/lad; NPHHUMATh Ie7h COBMECTHOMU
NEeSITeIbHOCTH, IJIAHUPOBATh OPTraHU3aIlMI0 COBMECTHON pabOThI, paclpeaessaTh BUABI padoT,
JIOTOBAapHUBATHCS, OOCYXKIAaTh MPOIECC M Pe3yibTaT paboThl; 0000maTh MHEHHMS HECKOJIBKUX
JIIOJIEH;

. y4acTBOBaTh B TPYIIOBBIX ¢Gopmax padboThl (0O0CYKIeHUsS, OOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMEI U JIP.); BBIIIOJHATH CBOIO YaCTh Pa0OTHI M KOOPAHMHUPOBATH CBOU JICHCTBUS C
JNPYTUMH 4JICHAMH KOMAaHJbl, OIICHMBAaTh KA4eCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

VYHUBepcallbHbIC PeryJjasiTHBHBIE JCHCTBUS 00eCHeUunBalOT (HOPMUPOBAHHE CMBICIOBBIX
YCTaHOBOK U JKM3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopeanuszayus:

o CaMOCTOSITEIIbHO COCTaBJIATh IUIAH, aITOPUTM PEIICHHS 3a1aud (MM ero 4acTh),
BBIOMPATH CIIOCOO pelIeHus] ¢ y4€TOM MMEIONUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAIIHH.

CamokoHmpons:

. BJIAJIETh CHOCO0AMHM CaMOIIPOBEPKH, CAMOKOHTPOJSI Mpolecca M pe3yibrarta
pelLICHHUS MAaTEMaTUYECKOH 3a/1a4u;

o NpPEJBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPU PEIICHUH 33JauH,

BHOCUTH KOPPEKTHBHI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

o OLIEHUBATb COOTBETCTBHE pe3yJbTaTa [JEsATEIbHOCTH IIOCTABICHHON Lenu U
YCIOBUSIM, OOBSICHATH MPUYMHBI JOCTHKEHHUS WM HEIOCTHXKEHUS 1eNM, HaXOJIUTh OUIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

Cneyuanvhvie memanpeomemuvie pe3yibmamol.:

. UCTIOJIB30BaTh COXPAHHbBIC aHATU3aTOPHl B Pa3IMYHBIX BHIAX JEATEIHHOCTH
(yueOHO-1103HaBaTEIbHON, OPUEHTUPOBOYHOU, TPYI0BOM);

. NPUMEHSATh COBPEMEHHBIE CpPEACTBA KOMMYHHKAIIMA ¥ THUQIOTEXHHUYECKHUE
CpPEICTBA;

o OCYILIECTBIISATh NPOCTPAHCTBEHHYI0 U  COLMAJIbHO-OBITOBYIO OpPHUEHTHPOBKY,
00J1a1aTh MOOMIBEHOCTBIO;

. NPUMEHATh TpUEMBbl 0TOOpa M CHCTeMAaTH3allii MaTepHajia Ha OINPEICICHHYIO
TEMY;

o BECTH CaMOCTOSTENIbHBIN NOUCK HH(POPMALINY;

o npeoOpa3oBbIBaTh, COXPaHATh M IepelaBaTh HHPOPMALUIO, MOIYYEHHYIO B
pe3yJbTaTe YTCHHS WIH ayJAHPOBAHUS;

J NPUHUMATD y4acTHE B PEYEBOM OOIICHHUH, COOITI0Iasi HOPMBI PEYEBOTO ITUKETA;

o a/IeKBaTHO HCIOJIb30BAaTh )KE€CThl, MUMHUKY B ITPOLIECCE PEUEBOIO OOIIECHUS;

o OCYILECTBIISATh PEUEBOM CaMOKOHTPOJb B Mpolecce y4eOHOH NesATeTbHOCTH U B
MIOBCEHEBHON KOMMYHUKAIINH;

o OIICHUBATh CBOIO PEYb C TOUKH 3PEHHSI €€ COACPIKaHUs, SI3IKOBOTO O(OPMIICHHS,

J TUTAHUPOBATh, KOHTPOJIMPOBATH U OIICHUBAThH YUEOHBIE JCWCTBUS B COOTBETCTBUH C

MOCTaBIICHHOM 3a/1a4€i U YCIOBUSIMU €€ peau3aliu.
IIpenmeTHbIe pe3y/abTaThl
7 kJacc
Yucia ¥ BBIYUCTICHHUSA



BbInonHATe, coueTass ycTHble M NMUCbMEHHBbIE NPUEMBI, apU(pMeTHUecKHue IEHCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTe 3HaueHUs 4YUCIIOBBIX BBIPAXKEHUN; NMPUMEHSTh pa3HOOOpasHblE CIIOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWH APOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexoauTh OT OJHON (OPMBI 3aMKUCH YUCEN K Ipyroil (mpeoOpa3oBhIBAThH JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B UYAaCTHOCTM B OECKOHEUHYIO
JECATUYHYIO IpOOB).

CpaBHUBATh U YNOPSAJ0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh ynca.

BBINOMHATE NPUKKUIKY U OLICHKY PE3yJIbTaTa BBIYMCICHUH, OLICHKY 3HAUYEHUMN YUCIIOBBIX
BBIPAKCHU.

BBINOMHATE AEUCTBHS CO CTENEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEIISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0kKEHUE HA MHOKUTEIHN HaTypaJIbHbIX YUCEIL.

Pemarp IpakTUKO-OPUEHTUPOBAHHBIC 3a/layd, CBA3aHHBIE C OTHOILICHUEM BEIINYMH,
IIPONOPLUOHAIEHOCTHIO BEJIMYUH, IPOLIEHTAMU; UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PAcCMaTPUBAEMbIX O0OBEKTOB.

Auaredpanyeckue BbIpaKeHHUs

Hcnonb30Bath anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B IIpoliecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHHUH MTPH 3aJaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

BoinonHATe peoOpa3oBaHus LIEJIOT0 BBIPAXKEHNS B MHOTOUWIEH NPUBEJECHUEM MOJO00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE YyMHOXKEHHE OJHOWIEHa HAa MHOTOWIEH W MHOTOYJeHa Ha MHOTIOWIEH,
OPUMEHSATH (HOPMYJIIbI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcCyiecTBIATh Pa3oKEHUE MHOTOYJIECHOB HAa MHOXHUTENIHM C IOMOIIBIO BHIHECEHMS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKHU ClaraeMblX, MPUMEHEHHUsI (POpMYyN COKpPaIEHHOTO
YMHOXEHHUS.

[TpumensT mnpeoOpa3oBaHUS MHOTOWIEHOB JJISi pELISHHMs] pa3IUYHBIX 3ajJad M3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATIbHOMN MPAKTUKU.

Vcnonb30BaTh CBOWCTBA CTENEHEH ¢ HATYpaJbHBIMU MOKa3aTENIMU 11 IpeoOpa3oBaHuUs
BBIPAKCHUI.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHUSI C OAHOW MEPEMEHHOM, MPUMEHSS MpaBUia Mepexoja OT
HCXOJHOIO YPAaBHEHUS K PaBHOCUIIBHOMY €MY.

[IpoBepsTh, sABISIETCS JIM YUCIIO KOPHEM YPaBHEHUSI.

[TpumensTH rpaduyeckre MeTOIbl MPH PELLICHUH JIMHEHHBIX YPaBHEHUH;

CocTaBnaTh U pemiath JUHEHHOE ypaBHEHHUE MO YCIOBUIO 3a/ladl, UHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33a4y TIOJyYEHHBIN PE3yJIbTaT.

Koopaunarel u rpadpuxku. ®yHkuuun

N300pakaTh Ha KOOPAMHATHOM TMpPsIMOM TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpPJIMHATAM.

OtmedaTe B KOOPJIMHATHOW IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpJAMHATaM; CTPOMTH
rpaduKy TMHEHHBIX QYHKIIHH.

Ctpouts rpapuk GyHKIHU y =|x|.

OnuceiBaTh € MOMOLIbI0 (YHKIUH W3BECTHBIE 3aBUCUMOCTH MEXAYy BEIMUYMHAMU:
CKOPOCTb, BpEMs, PacCTOSHME; 1I€HAa, KOJIMYECTBO, CTOMMOCTH; IPOU3BOAUTEIBLHOCTD, BPEMI,
00BEM paboTHI.

HaxonuTh 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmatp rpaduyecknii cmocod MPeaCcTaBlICHNUs] U aHAIN3a WHPOpPMaIUK;, U3BIEKATh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PeANbHBIX MPOLIECCOB U 3aBUCUMOCTEH.



8 knacc

Yuciaa v BBIYUCTICHUA

Hcnonbs30BaTh HayalbHbIE MPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX YUCEN IS
CpPaBHECHHSI, OKPYTJICHUS ¥ BBIYHCICHUN; H300pa)kaTh NEHCTBUTENBHBIE YUCIIA TOYKAMH Ha
KOOPJMHATHOU MPSIMOIA.

[TpumensITh TOHATHE ApUPMETHUUECKOTO KBAAPATHOTO KOPHS; HAXOIUTh KBAJApPATHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOJUMOCTH KaJbKYJIATOP; BHIIOIHATH MpeoOpa3oBaHus BRIPAXKECHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCITOJIb3YS CBOMCTBA KOPHEHN.

CpaBHMBATh U YNOPSA0YMBATH PALIMOHAIBHBIE U UPPALIMOHAIIBHBIC YHCIIA.

BeimonHsATe apudMeTuiyeckue ASHCTBHSI ¢ pallMOHATBLHBIMU YHCIAMH, COYETasl YCTHHIC U
MACbMEHHBIE MPHUEMBI, BBIIOJHATh BBIUMCICHUS C HUPPALMOHAIBHBIMA YHUCIIAMH, OKPYIJISATH
JNEUCTBUTEIbHBIC YHCIIA.

AnredOpanyeckue BbIpasKeHU s

BEITIONHATE TOXIECTBEHHBIE MPEOOPa30BaHMs PAIlMOHATBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI ACHCTBUI HaJl MHOTOWICHAMHU U alireOpandyeckKuMH JpoOsiMHu.

[Ipumenarr mnpeoOpa3oBaHUs BBHIPAKEHUM JJI PEIICHHS PAa3IMYHBIX 3a7a4 U3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHON NPAKTUKH.

YpaBHeHusi U HEpaBEHCTBA

[TonGupath mpuMepsl Map YUCE, ABISIOIUXCS PEUICHIEM JIMHEWHHOTO YPAaBHEHUS C IBYMS
MepEMEHHBIMU;

Ctpouth B KOOPAMHATHON IUIOCKOCTH TpaduK JHMHEWHOTO YypaBHEHHUS C JBYMS
MePEMEHHBIMU; TIOJIB3YSICh TPpa(UKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPABHECHHUS.

Pemate cuctemMbl OByX JIMHEHWHBIX YpaBHEHUH C JABYMSI MEPEMEHHBIMH, B TOM YHUCIE
rpadu4ecKy.

[TpumensTh rpaduyueckre METObI IPH PEIICHUH CUCTEM JIMHEHHBIX YpaBHEHUH.

CocraBnsaTh W pemarh CUCTEMY JIMHEHHBIX YpPAaBHEHHH 10 YCIOBUIO 3ajayH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]a4M IOJYyYEHHBIN pe3yJbTar.

Pemiate nuHelHbIC ypaBHEHUS U YPaBHEHUS, CBOSIINECS K HUM.

[IpoBoauTh mpoCTENIINE UCCIAEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCJIE C
MpUMeHeHneM TpaduuecKux npeacTaBiIeHui (yCTaHaBIUBaTh, UMEET JIU YPABHEHHUE UM CUCTEMA
YpaBHEHUH PEIICHMUS], €CIIU UMEET, TO CKOJIBKO, U TIp.).

[TepexomuThe OT crmoBecHOW (HOPMYTUPOBKU 3adaud K €€ anreOpanyeckod MOJEIH C
MOMOILIBI0  COCTaBJICHUSI YpPAaBHEHUS WM CHUCTEMbl ypaBHEHWI, HWHTEPIPETHPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3a]1a4¥ MOJTYyYECHHBIN pe3yJbTarT.

DOyHKIUH

[Tonumate © wucCMoNb30BaTh (YHKIMOHAIBHBIE TIOHATUS U S3BIK  (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHHS); OMPEACNATh 3HadeHHe (PYHKIMHM IO 3HAYCHUIO apryMEHTa,
OTIpeeNATh CBOMCTBA (PyHKIMHU O ee TpaduKy.

. k .
Crpouth rpaduKu 3JIE€MEHTapHbIX (YHKIHUIY ==,y = +/X; ONUCBHIBATh CBOWCTBA
X

yKa3aHHbIX QyHKIUHN 10 TpaduKy.
9 kiaace

Yuciia ¥ BbIYUCICHUA

Vcnonp30BaTh 3amucu OOJBIIMX M MajbIX YUCENl ¢ MOMOIIBIO JECATUYHBIX OpoOel u
CTETICHEW YHUCIIa.

Haxonuth 3HaueHUs CTENEHEN C LEIbIMU TIOKA3aTeIIMU U KOPHEN; BBIYUCIIATH 3HAYCHUS
YUCJIOBBIX BBIPAKEHUM.

BbINOMHATE IPUKKUIIKY pe3yJIbTaTa BHIYUCIEHUHN, OLIEHKY YMCIIOBBIX BBIPAKEHUI.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHelHBIE W KBaJpaTHbIE YpaBHEHUS, YPaBHEHMs, CBOJAIIMECS K HUM,
npocTeiiye ApoOHO-paliOHAIbHBIE YPAaBHEHUSI.

Pemate TekcTOBBIE 3ajjaud anreOpanvyeckuM CHocoOOM C IOMOINBIO COCTaBJICHUS
YpaBHEHUS.



[IpoBomuTh mpoCTEiIMEe WCCIEOBaHUS ypaBHEHUW (yCTaHABIWBaTh, WMEET JIU
YpaBHEHHE KOPHHU, ECJIM UMEET, TO CKOJIBKO, U IIp.).

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJI1 CPAaBHEHHUSI, OLICHKH; PEIIATh JIUHEHHbIE
HEpaBEHCTBA C OJHOM TMEPEeMEHHOW M WX CHCTEMBI; JaBaTh TIpadUYEeCcKyl0 HILTIOCTPAIUIO
MHOKECTBA PELICHU HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

Pemrate nuHelHBIC HEPABEHCTBA, M300paKaTh PEIICHUE HEPABEHCTB HA YHCIIOBOM PSAMOI,
3aMKUChIBaTh PELIEHUE C TIOMOIIBIO CUMBOJIOB.

Pemrate cucteMbl TMHEHHBIX HEPABEHCTB, N300paXkaTh pelICHHE CUCTEMbl HEPABEeHCTB Ha
YUCJIOBOU MPSIMOM, 3alUCHIBATH PEIIEHUE C IIOMOLIBI0 CUMBOJIOB.

Hcnons30BaTh HEpABEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a4a4.

AsredOpanyeckue BbIpasKeHMsI

[IpuMeHATh MOHATHE CTENEHW C LENbIM I0Ka3aTelieM, BBINOIHATH NpeoOpa3oBaHUs
BBIPKEHHM, COAEPKALUX CTEIIEHU C LIEJIBIM ITOKa3aTeJIEM.

Koopaunarel u rpadpuxku. ®yHkuuu

N300paxaTh Ha KOOPIMHATHOW MPSMOM Jy4yH, OTPE3KH, HMHTEPBAJbI; 3alKChIBATh
YHCJIOBBIE IPOMEKYTKH Ha alNreOpandeckoM si3bIKe.

[lonumath W wHCHONB30BaTh (YHKIUOHATIBHBIE TOHATUS M S3bIK  (TEPMUHBL,
CHMBOJIMYECKHE O0O03HAYCHUS); OMPENEIATh 3HAUYCHHE (PYHKIMU [0 3HAYCHUIO apryMEHTa;
OTIpeIeNIATh CBOMCTBa (PyHKIIMHU O ee TpaduKy.

N k
Crpontk rpaukn ieMeHTapHEIX (QYHKUMA Buga y = —,y = x2,y=x3y=+xy=
|x|; omuchIBaTh CBOMCTBA YHMCIIOBOM (QYHKIUH O €€ rpaduKy.

Pacrnio3HaBaTh ()yHKIMHU U3YyYEHHBIX BU/IOB.

[Toka3piBaTh CXEMATUYECKH PACIIOJIOKEHHE Ha KOOPAMHATHOW IUIOCKOCTH TpaduKOB
Gyuxiuit y =kx, y=kx+b,y = E,y =x%, y=x3,y=+x,y=|x| B 3aBucumoctu oT
3HaYeHUH K03()(PUIIMEHTOB; ONUCHIBATH CBOMCTBA (DYHKIIUH.

10 kanace

Auaredpanyeckue BbIpaKeHHUs

PackianpiBaTe KBaspaTHBIN TPEXWIEH HA MHOXKUTEIH.

[IpeoOpa3oBbIBaThH palilOHAIbHBIE BHIPAKEHUS.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHeliHBIE W KBaJpaTHbIE YypaBHEHUS, YpPaBHEHMS, CBOJSIIMECS K HUM,
npocTeime ApoOHO-PaMOHANIbHbIE YPaBHEHUS.

Pemarb cucreMbl 1ByX JTUHEHHBIX YPaBHEHHMH C JBYMs MIEPEMEHHBIMU U CUCTEMBI JABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SBJIACTCS JTMHEUHBIM.

Pemarp TekcTOBBIE 3ajaud aiaredpanyeckKuM CIOCOOOM C IOMOIIBI0 COCTABIICHUS
YPaBHEHHUS UJIM CUCTEMBI IBYX YPABHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBoaNTH IpOCTENIINE UCCIEA0OBAHUS YPABHEHUN U CHCTEM YPAaBHEHMI, B TOM YHUCIIE C
IpUMEHEeHHEM IrpaduyecKux MpecTaBleHu (YCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YpaBHEHUH pellIeHus], €ClIU UMEET, TO CKOJIBbKO, U Tp.).

Pemate kBajpaTHbIE HEpaBEHCTBA; HM300pakaTh peEIlIEHHE HEPaBEHCTB HA YHMCIIOBOU
IIPSIMOM, 3aITMCHIBATh PEIICHHE C TIOMOIIBI CUMBOJIOB.

Pemrate cucTeMbl HEpaBEHCTB, BKJIIOYAIONIME KBAJpaTHOE HEPABEHCTBO; HM300pakaTh
pElIeHNE CHUCTEMBl HEPABEHCTB Ha YMCIOBOM NPSAMOM, 3alMChIBaTh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA MPH PELIEHUH PA3IMYHBIX 3a4a4.

Koopaunartsl u rpaguxku. @PyHkuun

Crtpouth U u300paxarbh cXxeMaTHUeCKU IpadUKH KBagpaTUUYHBIX (PYHKIIMH, OMHCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIMHA MO UX rpaduka.

Pacnio3naBath kBagpaTHUHyIO PYHKIHIO 1O (hopMyIie v 110 TpaduKy, IPUBOIUTH TPUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

Apudmernyeckasi M reoMeTpu4ecKasi Mporpeccum



Pacrnio3HaBath apu(MeTHUECKyI0 U F€OMETPUYECKYIO MPOTPECCUM IPU pa3HbIX crocobax
3aaHMsL.

BbINONHATE BBIUMCIIEHUS] C MCIOJIB30BaHUEM (OpMyN N-ro uieHa apudMeTHuecKo u
r€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh 4iIeHbI I0CIE0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM MIIOCKOCTH.

Pemrate 3a1a4n, CBSI3aHHBIE C YUCIOBBIMHU IMOCIIEAOBATEILHOCTSIME, B TOM YHCIIE 3aa4d
U3 peanbHOM KU3HU (C UCIIOJIB30BaHUEM KaJIbKYISITOPA, HU(PPOBBIX TEXHOIOIHM).

CneuuajbHble peAMeTHbIE Pe3yJabTaThl

Brnanenue 3puTenbHO-0CA3aTENBHBIM CIIOCOOOM 00CIEI0BaHMs U BOCHPUSATHS LIBETHBIX
(MM KOHTPACTHBIX, YEPHO-0ENbIX) penbePHBIX HU300pKEHUH MPEAMETOB, KOHTYPHBIX
M300paKCHUH TeOMETPUIECKUX (QUTYD | T.II.

YMeHHe BBINONHATH TPH TIOMOIIM YEPTEKHBIX HHCTPYMEHTOB T'€OMETPHUECKUE
HOCTPOCHHUS, TOCTpOeHUE rpaduKoB QYHKUMH, TUarpaMm M T.I1.

YMeHue uuTaTh IBETHbIE (MJIM KOHTPACTHBIE, YepHO-Oeible) perbedHble Trpaduku
3JIEMEHTAPHBIX (PYHKIMI HA KOOPJUHATHON INIOCKOCTH.

Brnanenue mpaBuiamMu 3arucy MaTeMaTHIECKUX (GOPMYIT ¥ CIICUATBHBIX 3HAKOB.

Brnanenue npuemamu npeodbpazoBaHus MaTEMaTHUYECKUX BBIPAXKECHUH.



TemaTnueckoe NJAHNPOBaHME C YKAa3aHHEM KOJIUYECTBA AKAIeMHYECKHX YACOB, 0TBOAUMbIX HA OCBOEHHE KAXK/I0il TeMbl y4e0HOI0 Kypca H
BO3MOKHOCTb MCIIOJIL30BaHMsI 110 3Toii Teme D(I[)OP

7 kaace
Ne HauMenoBanue KoanuecTBO OcHOBHOE co/lep:KaHue Buabl gesiTeJIbHOCTH 00y4al0IIMXCH € JJIeKTPOHHbIE
n/n pa3iesioB U TeM 4acoB y4ueToM padoueil nporpaMmbl (uudpossbie)
NPOrpaMmbl ° o BOCHUTAHUS o0pa3oBaTe/bHbIe
= =
2
E | 5 - pecypcebl
() L 4| o 4
— = = -~
L s =
== =S| 2 8
& 5 &
S j=n
= =
1. | BBoaHbIe ypOKHU U YPOKH 8 0 0 | Ucropus Bo3HUKHOBeHUs | [lomyuyars 3Hanuss 00  wucropuu | bubnuorexa [IOK
noBTopeHus. Yncna n anreOppl, MpeaMeT  HW3Yy4eHHs | BOBHHMKHOBEHHUsT anreOpsl u npeamere | https://m.edsoo.ru/7f

BBEIYHCIICHUS.
PaumonanbHble yncia

anreOpel. Myxamen Oen Myca
anb-Xope3mu. [loBropenue 1o
TeMaM Kypca MaTeMaTHKH 5-6

KJIACCOB: JEUCTBUS c
palMOHAILHBIMU YHCJIaMHU,
HpI/I3HaKI/I JACIIMMOCTHU,

IIPONIOPLIUH, MTPOLEHTHI. Pemenne
OCHOBHBIX 3a7ad Ha JApoOu,
IIPOLIEHTBI U3 PEaIbHOM NIPAKTUKH.
Peanbuble 3aBucumoctu. [Ipsamas
1 oOpatHas
MPONOPLUOHATIEHOCTH.

uzydenus anreOpsl, o [luodanrte, o
Myxamene 6eH Myca aib-Xope3Mu.
CucremaTuzupoBatb W  obOoraimiaTth
3HaHUS 00  OOBIKHOBEHHBIX U
JECSITUUHBIX APOOIX;

CpaBHUBaTh U yNopsi04uBaTh ApooHu,
peoOpazoBbIBas MPU HEOOXOIUMOCTH
JECATUYHBIE TPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JIECATUYHBIE, B
YaCTHOCTH B OECKOHEUHYIO
NECSITHUHYIO IPOOH.

[IpuMeHsTh pa3zHOOOpa3HbIE CHOCOOBI
U TpUEMBl BBIUKMCICHUS 3HAYCHUU
JIPOOHBIX BBIPAKEHUH, COJCpPIKAIINX
OOBIKHOBEHHBIE U JECSATHUHBIE JPOOU:
3aMCHSTh npu HEOOXOIUMOCTH
JECATUYHYIO JpoO0b OOBIKHOBEHHOH M
OOBIKHOBCHHYIO JECATHIHOM,
MPUBOJIUTh BBIpaKEeHHE K (opme,
HanOosiee yIO0OHOW ISl BBIYMCIICHHM,
peoOpa3oBhIBATH IpOoOHBIE
BBIPOKEHUS Ha YMHOKCHHE U JICIICHUC
JECATUYHBIX JIpobel K JEWCTBUSIM C

415b90
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LETBIMU YHCTIAMHU.
OnepupoBaTh MOHATHEM '"YUCIOBOE

BbIpaKEHUE": aHAIIM3UPOBATh
BBIPA)KEHUS, PACIO3HABATH YHUCIIOBBIE
BBIPQXKEHMS;  HAXOAMTb  3HAYEHUs

YHUCIOBBIX  BBIp@XEHUH ¢  yuéTom
HOPsIAKA ACUCTBUM;

Pemare 3amaum Ha 4yacTH, IPOLEHTHI,

MPOMOPIMK, HAa HAXOXKJICHHE ApooU

(mpoleHTa) OT BEIMYUHBI U BEJIMYHUHBI

nmo e€ xapobu (mpoueHry), apodu

(mporLieHTa), KOTOPBIN COCTABISAET OJIHA

BEJIMYMHA OT JPYIOu.

[IpuBoauth, pazbupaTh, OLIEHUBATH

pa3IuyYHbIE PELLIEHUS, 3alIUCH PELICHUN

TEKCTOBBIX 3ajiau.

PacrioznaBath U 00BSACHATH, ONUPASCH

Ha olpeieNeHus, IpsMO

MPONOPLIMOHAIBHBIE U 00paTHO

MIPONIOPLIOHAJIBHBIE 3aBUCHUMOCTH

MEXAYy  BEIMYMHAMHU;  TPUBOAUTH

IpUMEPBl  3THX 3aBUCHUMOCTEH U3

peaJIbHOrO MHpa, U3 JPYruxX y4eOHBIX

MIPEIMETOB.

Pemarp  mpakTHKO-OpUEHTUPOBAHHBIE
3a/1a4M Ha JpoOU, IPOLIEHTHL, PSIMYIO U
o0paTHyIO IIPONIOPLIMOHAIBHOCTH,
MIPOIOPLIUH.

Jluasnor, HanpaBJIeHHbIN Ha MPOsBICHNUE
MHTEpeca K MPOILJIOMY U HAaCTOSALIEMY
POCCHUICKON MaTeMaTHKH, LEHHOCTHOE
OTHOIIICHHE K JOCTUKEHUSIM
POCCHUICKUX MaTeMaTUKOB u
POCCHIICKOM MaTeMaTUYECKOM IIKOJIbI, K
HCIIOJIb30BAHNIO 3TUX JOCTHKEHHM B
JPYTUX HayKax M MPUKIAAHBIX cepax.




Anrebpanueckue
BeIpakeHus1. ToxecTna.

bykBeHHBIE  BBIPDAKCHMS  WIIU
BBIDAXKEHHUS €  IIEPEMEHHBIMU.

Honyctumele 3HAYCHUSA
MEPEMEHHBIX. DopMyIIBL.
[Tpeobpa3zoBanue OYKBEHHBIX
BBIPQXEHHH, pacKphITHE CKOOOK U
MIpUBEJICHUE IMOJ00HBIX
CJIaraeMbIX.

OBnanethb anredbpanveckon
TEPMHUHOJIOTUE U CUMBOJIMKOM,
IIPUMEHATh €€ B IIPOLIECCE OCBOEHUS
yueOHOro Marepuarna.

Haxomute  3HaueHuss  OyKBEHHBIX
BBIPQXCHUM MPH 3a/1aHHBIX 3HAYCHUSIX
OYKB.
BrinonssaTe
dhopmynam.
DopMyIHpOBaTH CBOICTBA CIOKEHUS U
YMHOKEHHSI Yncen (MepeMeCcTUTENbHOE,
COUYeTaTeNbHOe,  pacHpeeIUTEIbHOE,
CBOMCTBA, CBSI3aHHBIE C HYJIEM H
eIMHUIICH), 3alMUChIBaTh HMX B BHJE
dhopmyL.

[IpumensTH dbopMybI TUIS
palMoHaIN3aluy BHIYUCICHUH.
CoctaBnars hopMynly YETHOTO YKCTIa U
dbopMylly HEYETHOTO 4YHCIa, YHCIA,
KpaTHOTO JaHHOMY.

OOBACHATD MOHSATHE TOXKJIECTBA.
Boimonusate TOKJIECTBEHHBIC
npeoOpa3oBaHMs IENIBIX BBIPAKECHUH C
MEPEeMEHHBIMH Ha OCHOBE CBOWCTB
CIIOKCHHSI W YMHOXEHUS: TMPUBOJIUTH
MOAOOHBIE  ClIaraéMble, PaCKPHIBATH
CKOOKH, Mepe/i KOTOPBIMU 3HAK «TUTIOCH,
3HAK «MUHYCY», MHOXHUTEITb.

[IpumensTH TOKJIECTBEHHbBIC
npeoOpa3oBaHus  JUIsl  YOPOILICHHUS
BBIPKEHUH C IEPEeMEHHBIMHU.
[IpoBOANTH TOKA3aTENBCTBO TOXKJIECTB
Pa3HBIMH CIIOCOOAMHU.

Juanor, HampaBJIeHHBIN Ha OBJAJCHUE
SI3BIKOM MaTEMAaTUKH M MATEeMaTHIECKOM

BBIYMCIICHUA 10

bubnunoreka LIOK
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KyJIbTYpOH KakK CpEICTBOM IO3HAHMS
MUpa.

YpaBHeHus.

YpaBHEHME, KOpPEHb YpAaBHEHUS,
npaBuIia npeoOpa3oBaHus
YpaBHEHUS, PaBHOCHJIBHOCTD
ypaBHeHUH. JIuHeiHOEe ypaBHEHHE
C OJHOM IIEPEMEHHOM, peleHue
JIMHENHBIX ypaBHEHMI. Pemenue
3a/1a4 C IOMOILBIO YPaBHEHUM.

OnepupoBaTb MNOHATUSIMU: HYHCIOBOE
PaBEHCTBO, ypaBHEHHE C  OJHOMU
IIEPEMEHHOM,  KOPEHb  ypaBHEHMA,
PaBHOCHJIBHOE YPaBHEHHE.

[IpoBepsTh, sABIIAETCS JIM KOHKPETHOE
YHUCIO KOPHEM YpaBHEHHUS; OOBACHATH,
YTO 3HAYUT PELIUTh YPABHECHHUE.
DopMyIUpOBaTh U IPUMEHATH CBOWCTBA
YpaBHEHHUS.

OOBsACHATD, KaKoe ypaBHEHUE
Ha3bIBACTCS JIMHEWHBIM; paclO3HaBaTh
JUHEMHOE  ypaBHEHHUE;  ONPEHENATH
KOJIMYECTBO KOpPHEH, CI10CO0 pelIeHus.
Pemate ypaBHeHMsI BuAa ax=b mpu
pa3IMyYHbIX 3HAUEHUSX a U b, a Takxke
HECJIOXKHBIE JIMHEHHBIE ypaBHEHUS C
OJHOM TEPEMEHHOW, CBOJSIIMECT K
HUM, IIPUMEHsIS IIpaBuia IMepexoaa oT
HCXOJIHOTO YpaBHEHUS K
PaBHOCWIIBHOMY €My 0oJjiee MpOCTOro
BHJIA.

CocTaBnATh M pemarb ypaBHEHHUE 110
YCIIOBHIO 3aJ1a4, UHTEPIIPETUPOBATHh B
COOTBETCTBUM C KOHTEKCTOM 3aJa4u
MTOJTYYEHHBIN pe3yJIbTar.

VY4yeOHble CUTyallld, HalpaBJIeHHbIE Ha
AKTMBHOE€  y4JaCTM€ B  PEIICHHUHU
[IPAaKTUYECKUX 3aJ1a4 MaTeMaTH4eCKOU
HaIIpaBJICHHOCTH, OCO3HAHUE BaKHOCTH
MaTeMaTH4ecKoro oOpa3oBaHUS  Ha
NpPOTSHDKEHUM  BCEHM  KU3HH  JUIS
YCIEIIHON npodeccuoHaIbHON
NEeATEITbHOCTH u pazBuTHE
HEOOXOAUMBIX YMEHHH.

bubmuoreka  IIOK
https://m.edsoo.ru/7f
415b90
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Koopaunatel u rpaduku.
OyHKIIUH.

14

Koopaunara Touku Ha mNpsMOM.
Paccrosnue MEXIy  JIBYyMs
TOYKAaMU KOOPAMHATHOW IPSIMOMU.
[TpssmoyronbHast cucrema
KOOpJAWHAT Ha IUIOCKOCTH.
[Tonstue (GyHKIUSA. BBIYUCICHUE
3HayeHui QpyHKIMA 1o dopmyIe.
I'padux  ynknuu. JlunaeiHas
¢ynkuus u e€ rpaduk. Ilpsmas
MPOMOPLUUOHANILHOCT.  UTeHue
rpaduKoB peaTbHBIX
3apucumocTeil. ['paduk dyHKIIUU

y = Ixl.

N3006pakaTh Ha KOOPJAMHATHON MPSMON
TOYKH, COOTBETCTBYIOIIME 33/IaHHBIM

KOOpJIUHATAM.

OnepupoBarb [TOHSITHSIMM:
KOOpIUHATHAS IJIOCKOCTh,
NPSIMOYTOJIbHAs CHCTEMa KOOPJMHAT,
KOOPAMHATHI TOYKH, abciucca,
opJMHaTa.

OtmedaTh B KOOPAMHATHOHN IUIOCKOCTH
TOYKM TIO 3a/JlaHHBIM KOOpAMHATaM;
CTPOUTH rpaduku HECJIOKHBIX
3aBUCHMOCTEH, 3a/1aHHBIX (HOpPMYJIaMHU.
OnepupoBarh TOHITHSIMH: (YHKIHUS,
rpaduk byHKIUY; rpaduk
3aBUCHMOCTH, apTryMEHT (YHKIIHH,
3HauYCHUE byHKIUY, o0mnacTb
orpezeneHus (YHKIUU; OBJIAJCBATH
(YHKIIMOHATTEHOM TEPMHHOIOTHEH.

PaccmarpuBath  crocoObl  3amaHus
¢byHKIMN (popmyua, Tabnuna,
rpaduk); IIPUMEHSATB, n3y4yaThb
MPEUMYIIECTBa,  MHTEPIPETUPOBATH

rpaduyeckuii crnocod NpeacTaBlIeHUs
U aHaJIK3a pa3HOOOPa3HOM KU3HEHHON

nH(popmManuu.

Pa6orats c rpaduyeckuMu
U300paKeHUSIMH, Ta0IUIIaMH,
OCBaWBaTh  QJITOPUTM  BOCHPHUATHUS
rpaduuecKux 0OBEKTOB.

CocraBnsaTh TaOJIUIBI 3HA4YECHUN
(GyHKIMHA.

Hcnonp3oBaTh HOBBIE TEPMUHBI B
MaTeMaTHYeCKOM peun U
(GYHKIMOHATBHYIO ~ CHMBOJIUKY  JUIS

3anucH (paxToB.
Beruucnsate mo  dopmyne 3HaveHwme

bubnunoreka LIOK
https://m.edsoo.ru/7f
415b90
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(GYHKIMU 1O 33JaHHOMY apryMEHTy H
3HaYeHHUEe AapryMeHTa IO 33aJaHHOMY
3HAYEHUIO (DYHKIIHH.

Haxoaute 3HaueHue (QyHKUMH 1O
M3BECTHOMY 3HAYEHUIO apryMeHTa u
pemaTth 00paTHy 3aaady 1o rpaduxy
GyHKIMU.

CrpouTth rpaduky GYHKIIHHI 110 TOYKAM.
[IpuMeHsATh TOJY4YEHHBIC 3HAHUS IS
UHTepIpeTaluu rpau4ecKkoro
M300pakeHUs peabHBIX 3aBUCUMOCTEH.
OmnepupoBaTb  MOHATHEM  JIMHEWHas
¢yHkus, rpaduk JuHEHHOW (QyHKUMU
(psimast).

Pacnio3naBate nuHEWHYIO (QyHKIHIO Y
= kx + b, omuceIBaTh €€ CBONCTBA B
3aBUCUMOCTH oT 3HA4YECHUU
ko3 dunmentos k u b.

OnepupoBarb  TOHSATHEM  YIJIOBOM
koopduuuentr  mpsmoir  (rpaduxka
JUHEHUHON QYHKIINH).

Crpouts rpaduku JIMHENHON
byukun, GyHKImH Y = |X].

IIpuBoauTh IIPUMEPBHI JIMHENHBIX
3aBHCHUMOCTEH B peabHBIX MpoIeccax u
SIBIICHUSIX.

PaccmarpuBath ~ dYacTHBIE — CiIydau
JAUHEWHOU (QYHKIMU U UX IpaduKu;
UccnenoBath cBOCTBA (QYHKIMH 10
(dopmyIe u 1o rpaduky.

Crtpoutp rpaduku TMHEHHBIX (QyHKUINN
Buaa y=kx+b, y=b, y=kx.

Pacno3naBatb MPSAMYIO
MPONOPIMOHAIBHOCTE 1O (opmynie u
rpaduky.

[IpuBoauThH [IPUMEPBHI JIMHEHHBIX




3aBHCUMOCTEH B peasbHBIX MpoIeccax U
SIBJIICHUSX.

HccnenoBaTh Kak BIUsSET KOI(HUIHECHT
k Ha pacnonoxkenue rpaduka B
KOOPJAMHATHOM  IUIOCKOCTM WU  Ha
B3aMMHOE MOJIOKEHHUE JIBYX IpaUKOB.
HaxoauTe TOYKYy TmiepeceueHHst IBYX
rpadguKoB JIMHEHHBIX byHKIMMA
rpadu4ecKy ¥ aHATUTHIECKH.
TBopueckoe 3aaHue, HalpaBJICHHOE Ha
OBJIQICHUE TMPOCTCHINTNMH HaBBIKAMHU
HCCIIEIOBATENIbCKON AESITETbHOCTH.

Crenenp ¢ HaTypalbHBIM
MoKa3aTenem U eé
CBOMCTBA.

13

Omnpenenenue CTETIeHU c
HATypaJIbHBIM MOKAa3aTelIeM.
YMHOXKEHUE U ASIICHIE CTCIICHEH.
BO3BEICHHE B CTENEHb
HpOI/I3BeZ[€HI/I$[ 158 CTCIICHU.

OIHOYWIEH W €ro CTaHJIapTHBIN
BUJ. YMHOXCHHE OJHOYJICHOB.
BO3BEJCHHE OJTHOYWICHA B CTCIICHD.
®dyaxmn y=x2, y=x° W ¥uX
rpapuKu.

[IpuBOUTE 4YHCIIOBBIE W OyKBEHHBIC
MpUMEPBl CTENEHU C HaTypalbHbIM
[IOKa3areiieM, OOBSICHSIA 3HauYeHHSA
OCHOBAaHMS CTCIIEHHM W IO0Ka3aTels
CTEIICHU, HaXOJIUTh 3HAYECHUS
crermeneii Buma a" (a— mr00oe
panroHanbHOE YHCIIO, n—
HaTypaJbHOE YHUCIIO).

BprunciiaTe 3HaU€HUE BBIPAKEHUN BUIA
a", rme n - HaTypaJbHOE YHCIO TPH
JIFOOBIX a.

Haxoauts 3HA4YCHUS BBIPAXKEHHU,
coJiepXKalliX CTENeHb C HATypaJbHBIM
MOKAa3aTeNeM, 10 NOPSIKY JEHCTBUM.

dopmyIHpoOBaTh, 3aMMChIBaTh B
CHUMBOJINYECKOU dopme "
00OCHOBBIBaTh ~ CBOWCTBAa  CTENEHU

(YMHOXXEHHME U JIeJIeHHE CTeleHel,
BO3BEJICHUE B CTENEHb MPOU3BEACHUA U
CTETICHH).

[IpumeHaATh CBOWCTBA CTENEHU A
npeoOpa3oBaHUs BBIpaXKECHUI H
BBIUMCJIICHUH, I BBEICHUS IOHATHS
HYJIEBOW CTENEHU YUCIIA.

bubmuoreka  IIOK
https://m.edsoo.ru/7f
415b90
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OmnepupoBaTh MOHATUEM «OTHOUIICH.
Pacnio3HaBaTh OJHOWIEH W OJHOYWICH
CTaHJapTHOTO BUJIA, NPUBOIUTH
OJTHOWJICH K CTaHJAaPTHOMY BUJLY.
BbIMONMHATE YMHOKEHUE OJHOWICHOB U
BO3BEJ/ICHUE OJIHOYICHA B CTCIICHb.
[IpumeHnsTh paHee MOJyYCHHbIC 3HAHUS
0 CBOWCTBaX CTEIICHHU.

OOcyxnenue mnpoOJieM, CBS3aHHBIX C
MPAKTHYECKUM IPUMEHCHUEM
JOCTH>KCHHUM HAYKH.

MBHOTroO4IeHEI.

39

MHorouseH M €ro cTaHAapTHBIN
BuJ. CloXeHue U BblUUTAHUE
MHOTOYJICHOB. YMHOKEHHE
OJIHOYJICHA Ha  MHOTIOYJIEH.
BBIHECEHHE O0IIET0 MHOXKHUTEIS 32
CKOOKH. YMHOKEHHNE MHOTOWICHA
HAa  MHoOrowieH. PasnoxkeHue
MHOrOYJeHa Ha  MHOXUTENU
criocoOoM IPYNIHAPOBKH.
BO3BEJCHUE B KBaJpaT M B KyO
CyMMBI W  pa3HOCTH  JABYX
BeIpaKeHMI.  Pasnoxenume Ha
MHOXHTEIN C HOMOIBI0 (GopMyt
KBajZjpaTa CyMMBI M KBajpara
Pa3HOCTH. YMHOXEHHUE Pa3HOCTH
JBYX BBIPAXEHUI HAa UX CyMMY.
Pa3nosxeHne pa3HOCTH KBaJpaToB
Ha MHOXWTENH. Pa3noxeHue Ha
MHOKHTEIM CYMMBI U Pa3HOCTHU
kyooB. [IpeoOpazoBanue 1€7I0TO
BBIPAXECHUS B MHOTOYJIEH.
IIpumeneHne Pa3IMYHBIX
CHoco0OB ISl  Pa3NIOKEHHUS Ha
MHOKUTEIH.

Pacnio3HaBaTh MHOTOWIEH U MHOTOUIEH
CTaHJapTHOTO BU/IA.

[IpuBOAUTE MHOTOUWIEH K CTAaHAAPTHOMY
BUJTY.

OmnpenensaTh CTeNeHb MHOIOYJICHA.
BoinonusaTe npeoOpa3oBaHHUs LIEIOTO
BBIPaKEHUS B MHOT'O4JIEH
MIPUBEJCHUEM IOJIOOHBIX CIIaraeMbiX,
pacKpbITHEM CKOOOK.

BEITOTHATE YMHOXKEHHE OJTHOUJIEHA Ha
MHOTOWIEH ¥  MHOTOYJIeHa  Ha
MHOTOWIEH, TPUMEHATh  (HOPMYITBI
KBaJ[paTa CyMMBbI M KBaJjpaTa pa3HOCTH.
Ucnonb3oBate TepMuH  "opmyssl
COKpAaILIEHHOIO YMHOXECHHUS "
OcyiecTBisTh pasioxkeHue
MHOTOWIEHOB Ha MHOXHTEIH MyTEM
BBIHECEHHS 32 CKOOKM  00Imero
MHOXUTENS, TPUMEHEHUS (OPMYIIbI
pazHOCTH KBaJpaToB, bhopmyn
COKpAIIEHHOTO YMHOXEHHs, crocola
TPYNITAPOBKH.

[TpumeHsTH npeoOpa3oBaHue
MHOTOYJICHOB VTS pereHws
pa3NMYHBIX 337a4 M3 MaTeMaTHKH,

bubmuoreka  IIOK
https://m.edsoo.ru/7f
415b90
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CMCXKHBIX HpCHMeTOB, n3 peaHBHOﬁ
MIPAKTUKH.

3HAKOMUTbCA C MCTOpPUEH pa3BUTHUSA
MaTeMAaTHKH.

OO6cyxaeHne BO3MOXKHOCTH — Y4aCTHS
JIETe B IPEAMETHON HeMlelIe.

IToBTOpeHune u
000011EeHNE.

11

BeiOuparh, TpUMEHSATH  OICHUBATH
CIOCOO0BI CpaBHEHUS qHCell,
BBIYHCIICHUH, npeoOpa3oBaHuii
BBIPA)KCHUH, PELICHUS] YPABHEHUM.
OcyiecTBiTh CaMOKOHTPOJIb
BBIIIOJIHSIEMBIX JNEUCTBUU "
CaMOIIPOBEPKY pe3yJiibrarta
BBIYMCIICHUH, npeoOpa3oBaHui,
TIOCTPOCHUH.

Pemare 3amaun U3 peayibHON >KH3HHU,
IPUMEHATh MaTeMaTU4YEeCKUE 3HaHUs
JUIs  pellleHHs 3ajad M3 JIPYrux
IIPEIMETOB.

Pemartp TekcTOBBIE 3a/1a4M, CPABHUBATD,
BBIOMPATh CIIOCOOBI PEIICHUS 3a1a4H.

bubmuoreka  IIOK
https://m.edsoo.ru/7f
415b90

O01mee KOJUYECTBO YACOB IO
nporpamMme
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IToBTOpEeHue Kypca S) CreneHb C HaTypalbHbIM | AKTyalu3upoBaTh uMeommecs 3HaHus u | bubmuoreka  LTOK
anreOpbI 8 Kiacca. mokasarejieM u e€ CBOHCTBA. | YMECHHS. https://m.edsoo.ru/7f

[TpeoGpa3oBanue LenbIX | BelmonHsTh TPEHUPOBOYHbBIE 3amanus, | 415090

BBIP)KCHUIA. peleHre | KOpPEKTUPOBATh CBOM 3HAHUS M YMEHHUSI.

JTMHEWHBIX ypaBHeHul. | OTBeYaTh Ha UTOTOBHIE BOIPOCHI U OLICHUBATh

Pemrenune 3amad MIPH | CBOM JJOCTH)KCHUSI.

IIOMOIIA JIMHEVHBIX

YpaBHEHUH.
VYpaBHeHus U 23 Jluneinoe ypaBuenue c¢ | IlogOupats IIPUMEPBI nap gyucen, | bubmmorexka  LJOK
HepaBeHCTBa. CHCTEMBI JIBYMsI [IEPEMEHHBIMHU U €10 | SIBJISIOIIUXCS pelicHreM auHerHoro | https://m.edsoo.ru/7f

JIMHEWHBIX YPABHEHUM.

rpaduk.

ITonstue CUCTEMBI
JUHEHUHBIX YPAaBHEHUH C
JIBYMsI IIEPEMEHHBIMHU.
Pemenue CUCTEM
JIMHENHBIX YpaBHEHUI
CIIoco0OM  IOACTAHOBKH,
criocoOoM CJIOXKCHHS.
['paduueckuit METOJ
peleHus CUCTEM
JUHEHUHBIX YPaBHEHUN C
JBYMsI IIEPEMEHHBIMHU.
Penrenue 3a/1a4 c
MIOMOUIBIO CUCTEM

JIMHENHBIX YPABHEHUM.

YPaBHEHUS C ABYMS IEPEMEHHBIMHU.
HaxoauTs nemnsle pemeHus mytéM nepedopa.
BeIpaxaTs U3 IMHEWMHOTO YpaBHEHMS C JBYMS
NIEPEMEHHBIMU  OJIHY IIEPEMEHHYIO0 4Yepes
APYTYIO.

Crpouts B  KOOPAMHATHOM  IUIOCKOCTHU
rpaduK JIMHEHHOTO YpaBHEHHS C JBYMS
NEPEMEHHBIMH;  TOJB3YSCh  Ipadukom,
IIPUBOJUTH IIPUMEPHI PEIICHUS YPABHEHUS.

Paznuuath napasenbHble u
HepeceKaroInecs psiMble o 170
YPaBHEHUSIM.

HccenenoBaTe BONPOC O KOJIMYECTBE PEIICHUN
CUCTEMBl JBYX JIMHEWHBIX YpaBHEHHH Ha
OCHOBE (G yHKIIMOHATBHO-TPa(QUUECKUX
IIPEICTAaBICHUN YpPaBHEHUS.

Wcnonb3oBate rpaduueckuid  Meron IS
pELIeHNs] CUCTEM JIMHEMHBIX YpPAaBHEHUH C
JBYMsI IEpEMEHHBIMU (OIPaHUYEHHO).
Pemats CUCTEMBl  JIBYX  JIMHEHHBIX
ypaBHEHHH ¢  JByMs  I€pEMEHHBIMU
IIOJCTAHOBKOM U CIIOKEHUEM.

CocraBnATh M pemarb ypaBHEHHE WIIHU
CUCTEMY YpPaBHEHUH IO YCIOBHUIO 3aJayH,
WHTEPIPETUPOBATE B COOTBETCTBUHU  C
KOHTEKCTOM 3a/1a4y MOJTY4YEHHbIN pe3ynbTar.

415b90
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TBopueckoe 3agaHue, HAMpaBIIEHHOE Ha
OBJIaJICHUE MPOCTEUIITMMH HaBBIKAMU
HUCCIIEN0BATEILCKON JIEATEILHOCTH.

Anrebpanyeckue
BBIPKCHHUS.
Anrebpanueckasi 1poOb.

37

Panmonansabie
BBIPKECHHUSL.
Anrebpanueckass — JIpoOb.
Honyctumele 3HAYCHUS
MEPEeMEHHBIX B JIPOOHO-
panMoHAIBHBIX
BbIpaxkeHUsIX. OCHOBHOE
CBOICTBO npobu,
COKpallleHHE

anreOpanyeckux Apo0eid,
MIpPUBEICHUE
anredpandeckux aApoOel K
of0mieMy  3HAMEHATelNo.
CroxeHue W BBIYUTAHUE
npobeil ¢ OAMHAKOBBIMU
3HaMEHATEeISIMU;
CIIO)KEHHE U BBIYMTAHUE
npobeit c pa3HBIMU
3HaMEHAaTeNsIMHU,
YMHOKEHUE npobeii;
BO3BeEHUE  Jpodu B
CTENEHb; JeJeHUe IpoOeil.
[TpeoOpa3oBanue
panroOHAIBHBIX
BbIpaxeHuil. [loxcranoBka
BBIPAXKEHUI BMECTO
MEePEMEHHBIX.
OyHKIMSA
(oOpatHas
MPOMOPIMOHAIBHOCTD) U
ee rpaduk (runepboina).

y = ki

3anuchIBaTh aIreOpanuyeckue BbIPaKeHHUs.
Haxonute 065acTb AONMYCTHMBIX 3HAYEHUH
paLMOHAIBHOIO BBIPAYKEHUSL.

BbINONMHATE  YMCIIOBBIE IOJCTAaHOBKU U
BBIUMCIIATh 3HaU€HHE JpoOu, B TOM YHUCIIE C
IIOMOLIBIO KAJIbKYJIATOPA.

dopMynupoBaTh OCHOBHOE CBOHCTBO
anreOpandeckoi ApoOu U MPUMEHSTH €T IS
npeoOpa3oBaHus npo0eii: COKpallaTh
panmoHanbHBIe APOOH, TPUBOIUTH APOOb K
3aJaHHOMY 3HaMEHATeI0.

BeImonHATE IEHCTBUSL ¢ anreOpanmdecKuMu
JIPOOSMH.

BoinonusaTe CIIOKEHHUE, BBIYHUTAHUE,
YMHOKEHHE, JIeJIEHUE U BO3BEJICHHUE B CTEIICHb
panMoHaIbHBIX JIpo0el npu npeodpazoBaHUU
pAallMOHATIBHBIX ~ BBIPAXEHUH € y4eToM
MOPSIAKA JEHCTBUMN.
Jloka3plBaThb  TOXKJIECTBA,
palnroHaIbHbIE IPOOH.
[IpumensTs mnpeobpa3oBaHMs BbIpAKEHUH
JUISL peIlieHus 3a1a4.

Beipaxkate  mepemeHHble M3 (GopMyI
(puznueckux, F€OMETPUYECKUX,
OTHCBIBAIOLINX OBITOBBIE CUTYAIUH).
Pacnio3znate QpyHKIMIO Y=K/X U €€ rpaduk.
Crpouth rpaduk (QYHKIMH MO TOYKaM,
OIHCHIBATh CBOIiCcTBa byHKIMN
(orpaHMueHHO); AHAJIN3UPOBATh u
MOKa3bIBaTh CXEMAaTHYECKH MOJIOKEHUE Ha
KOOpD/JAMHATHOM  IJIOCKOCTH Tpaduka B
3aBHCHMOCTH OT 3Ha4yeHusl Koddduunenra.

cofieprKaIue

bubmmoreka  IJOK
https://m.edsoo.ru/7f
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Y4eOHble cHUTyalWd, HaIlpaBJICHHBIE Ha
AKTHUBHOE Y4acTHE B PELICHUU MPAKTUYECKUX
3a/a4  MaTEMaTU4YECKOM  HaIIPaBJICHHOCTH,
OCO3HaHME  BAXHOCTHU  MATEMaTHYECKOIO
o0pa3oBaHMs Ha MPOTSHKEHUU BCEH KU3HU JUIS
yCIeNUHOM NpodecCHOHATBHON NesTEIbHOCTH
Y pa3BUTHE HEOOXOIUMBIX YMEHUH.

Uucna ¥ BBIYMCICHUS.
KBagparusie KOpHHU.

27

Panmonansubie u
UppALMOHATIBHBIE  YHUCIIA;
MHOKECTBO

parMoHAIBHBIX YHCed,
CpaBHEHHE pallMOHAIBHBIX
4HCell, JIeHCTBHSA c
palMOHAIBHBIMU YK CIIAMH.
IIpencraBienue

palMOHAIBLHOTO qHcia
JIECATHYHOMN JPOObIO.
Pacnio3naBanue

UPPALMOHAIBHBIX  YHCEIL.
HppauroHanbHOCTh 4YHCIa

V2. JecsaTuunbie
npUOIIMKEHUS
UpPPALMOHATIBHBIX  YHCET.
CpaBHeHue

UppaMOHATBHBIX ~ YHUCETI.
KoneuHnsle n GeckoHEUHbIE
JIECSITUYHbIE Ipoou.
MHOXkeCTBO

NEHCTBUTENLHBIX ~ YHCET,
NeMCTBUTENBHBIE  YHCTIa
KaK OecKOHEYHbIE
JeCATUYHbBIE apoOu.
B3aWMHO OJTHO3HAYHOE
COOTBETCTBUE MEXTY
MHOXECTBOM

JIeCTBUTENIBHBIX YHCENl U

Pa3zBuBarh mnpenacraBieHuss O YMCIaX: OT
MHOJKECTBA  HATYpPAJIbHBIX  YUCEN IO
MHOKECTBA JICHCTBUTEIIHFHBIX UHCEIL.
O3HaKOMUTHCS c BO3MOXKHOCTBIO
MPEJCTABIICHUS IEUCTBUTEIIBHOTO YKCIa KaK
OecKOHEUHOM JECSITUUHOM npobu,
NPUMEHATh  JIECATUYHBIC  MPUOTMKCHUS
paLMOHANBHBIX U UPPALIMOHAIBHBIX YUCETL.
N3obpaxaTh JIeHCTBUTEIIHHBIC Yypcia
TOYKaMU KOOPJAMHATHON IIPSIMOM.
3anucelBaTh, CPaBHUBATh U YIOPSAAOYUBATH
JNIEUCTBUTEILHBIC YHCIIA.

BrinosiHATE, coyeTas yCTHbIE U IMCbMEHHBIE
npuéMel, apupMETHYeCKue JEeUCTBUS C
palMoOHAIBHBIMA YWCIAMU; TPEACTABIAThH
palMoHaIbHBIE YUCIIA IECATUYHON APOOBIO.
[lonyunTte npeACTaBIEHUE O 3HAYUMOCTH
JICUCTBUTEIIBHBIX YHCENI B NPAKTHYECKOU
JIeITEILHOCTH YEI0BEKA.

DopMyJIHPOBATH ONPEAECIEHUE KBAJAPATHOTO

KOpHA ns3 qucia, apI/I(l)MeTI/I‘IeCKOFO
KBaaApaTHOr'o KOpPH.
HpI/IMCHHTB OIepanuro HU3BJICUYCHUA

KBaJ[PaTHOTO KOPHS W3 YHCIA, HCIOIb3Ys
IIPU HEOOXOIUMOCTH KaJIBKYISATOP.
OneHnBaTh KBaJpaTHBIE KOPHH IEJIBIMH
YHCIaMU U IECITHYHBIMU IPOOSMH.
Pacro3HaBath (GyHKIHIO y=VX H Tpaduk
GyHKIUH.

but6mmoreka [IOK
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MHO>KECTBOM TOYEK
KOOPJAMHATHOW  TPSMOM.
CpaBHenue
JNEHCTBUTENbHBIX  YHUCEIl,
apudmeTnuecKue
NEUCTBUA C
JIECTBUTEIbHBIMU
YHCIIaMHU.

KBagparusie KOpHHY;
apupMeTUIECKHI
KBaJIpaTHbIN KOPEHb.
VpaBHeHHe BHAAa X° = a.
Haxoxnenue
NpUOIMKEHHBIX 3HAYCHUN
KBaJPaTHOTO KOpPHSI.

KBampaTHblii KOpeHb U3
MPOU3BENICHUA U Jpo0u;
KBaJIpaTHBIH KOpPEHb U3
CTEIECHU; BBIHECEHUE
MHOXHTENST W3-TI0J] 3HaKa
KOPHS; BHECEHHE
MHOXHTENSI  MOJ  3HAK
kopHs.  [IpeoOpazoBanue
BBIPQXEHHH, COAepKaIIUX
KBaJpaTHHIE KOPHHU.
dynkima y=vx ¥v* u ee
rpaduxk.

IIpocreiimue
UppaluoHaIbHbIE
ypaBHEHUS Vi) =

a,y/f(x) =g (x).

Crpoutp rpaduk (yHKIMH TIO TOYKaM,
OIMCHIBATh CBOWCTBA (PYHKIMHU, MOKA3bIBATh
CXEMaTHYEeCKH TIOJOXKEeHHe Trpaduka Ha
KOOPJMHATHOM TIOCKOCTH.

CpaBHUBaTh u yIOpSI0YUBATh
palMoHANBHBIE M HMppaldOHANBHBIC YHCIIA,
3allMCaHHblE C TOMOINBIO  KBaJIPaTHBIX
KOpHEH.

WccnenoBaTh ypaBHEHHE X2 = a, HAXOIUTh
TOYHBIE ¥ TPUOIMKEHHBIE KOPHH TIpu a > 0.
HccenenoBaTth CBOMCTBA KBaJAPATHBIX KOPHEH,

IPOBO/S  YHUCIOBBIE  OKCHEPUMEHTHl  C
UCTIOJIb30BaHUEM KaJIbKYJISITOpa
(KoMIIBIOTEPA).

Jloka3pIBaTh  CBOWMCTBA  apH(PMETUUECKUX
KBa/IPaTHBIX KOPHEH.

[MpumensTs wux ansd  1peoOpa3oBaHUS

BbIPAKEHUM.

BblHOCUTP MHOXXMTEIb M3-1I0JI 3HAaKa KOpHS,
BHOCHUTb MHOKMUTEJb MOJ] 3HAK KOPHS.
BoinonusaTe npeoOpa3oBaHMsl BbIpaXEHHH,
coJIepKalluX KBaJpaTHbIE KOPHH.

N3yuate  crocoObl  OCBOOOXKICHUST ~ OT
UPPaLMOHATIBHOCTH B 3HAMEHAaTeNe ApoOHu.
BrIpaxkaTh nepeMeHHbIE U3 T€OMETPUUYECKUX
U pusndeckux Gopmy.

Boruucnars 3HAYEHUS BBIPAXECHU,
coJieprKalluX KBaJpaTHbIE KOPHU, UCIIOJIb3YS
Opu HeoOXOAMMOCTH TalJHIly KBaJpaToOB
HaTypaJIbHBIX YUCEIl, KaJIbKYJIATOP.
Hcnonp3oBatk B XOA€ pelleHUs 3anad
3JIeMEHTapHbIE MPEJCTABIICHNUS, CBI3aHHBIE C
NpUOIMKEHHBIMY 3HAYEHUSIMU BEJTUYMH.
3HAKOMUTbCA  C  HCTOpUEH  pa3BUTHUSA
MaTEMaTHKHU.




Juanor, HampaBICHHBIM Ha IIPOSBIICHUE
UHTEpeca K MPOLUIOMY MW  HAcTOALIEMY
poccuiicKon MAaTEMATUKH, LIEHHOCTHOE
OTHOLICHHE K JOCTHMXKCHHUSM POCCHUICKUX
MAaTE€MaTUKOB U POCCUNCKOM MaTeMaTUYECKOU
IIKOJIbI, K MCIIOJIb30BAaHUIO dTUX JOCTUKCHUN
B JIPYTUX HAYKax M MPUKIAJHBIX cepax.

[ToBTOpEeHME u
o0o01eHue.

10

[ToBTOpEHME OCHOBHBIX
MMOHSTHH u METOJI0B
KypcoB 8 u 9 Kiaccos,
000011ICHIE 3HAHUIA.

Bri6upats, IpUMEHSTh, OLIEHUBATH CIIOCOObI
CpaBHEHUs qucell, BBIYUCJICHU,
npeoOpa3oBaHU  BBIPAKEHUN, pEIICHUs
YpaBHEHUH.

Ocyl1iecTBisATh CaMOKOHTPOJIb
BBIIIOJIHAEMBIX JCUCTBUM M CAMOIIPOBEPKY
pe3ynbTaTa BBIYMCIECHUH, MpeoOpa3oBaHUl,
IIOCTPOEHUM.

Pemate 3amaum W3 peanbHOW  KU3HHU,
MPUMEHATh MaTEMAaTHYECKUE 3HAHUSA IS
pelIeHus 3aa4 U3 Apyrux npeaMeToB.
Pemate TekcToBBIE 3a7auM, CPAaBHUBATH,
BBIOMpaTh  CIOCOOBI  peUIeHHs  3a/layH.
VY4eOHble cHUTyalluM, HallpaBJICHHbIE Ha
(dhopmMupoBanue HaBbIKa  pedieKcum,
MIpU3HAHUE CBOETO MpaBa Ha OMKOKY U TaKOTO
K€ IIpaBa IPyroro 4euoBeka.

but6mmoreka [IOK
https://m.edsoo.ru/7f
417af8
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[ToBTOpEHME. ) [TpeoOpaszoBanue AkTyanu3upoBaTh uMeromuecs 3HaHus U | bubmmoteka [JOK
panroHaIbHBIX yYMEHHUSI. https://m.edsoo.ru/7f
BBIPAKCHU. Beinonnate TPEHUPOBOYHBIE 3ajanus, | 417af8
ITpeoOpa3oBanue KOPPEKTUPOBATH CBOU 3HAHMS U YMEHMSL.
BBIp@XEHUH, coaepxkamux | OTBe4aTh HAa UTOIOBBIE BOIIPOCHI U OLICHUBATh
KBaJpaTHbIE KOPHHU. CBOU JOCTHKEHHSL.
Pemenue cucreM | YueOHble CHUTyallH, HampaBleHHbIE Ha
JMHEWHBIX YpaBHEHHH. ¢dopmupoBaHue HaBblka  peduieKkcun,
MIPU3HAHUE CBOETO IPaBa Ha OIIMOKY U TAaKOTO
e IIpaBa APYroro 4ejoBeKa.
VYpaBHeHus u 30 Omnpenenenue PacrioznaBath kBajipaTHbIE YpaBHEHHUSI. Bbu6mmoteka [IOK
HepaBeHCTBa. KBajpaTHble KBQJIpaTHOTO ypaBHEHUs, | 3amuchiBaTh GopMylly KopHel kBaapartHoro | https://m.edsoo.ru/7f
YPAaBHEHUS. HEIOJIHbIE KBaJIPAaTHBIE | YPABHEHUS. 417af8
ypaBHeHus. KomnuectBo | Pemath kBajpaTHble ypaBHEHHsI — IOJIHbIE
KOpHeM KBaJIpaTHOT'O | U HEIOJIHBIE.

YpaBHCHUA B 3aBUCUMOCTH
OT C€ro AUCKpUMHHAaHTA.

Pemenune KBaJIpaTHBIX
ypaBHEHUH 10 ¢opMyle.
Pemenue YpaBHEHUH,
CBOJISIIUXCS K
KBaJIpaTHbIM. Pemenue
3a1a4 c ITOMOUIBIO

KBaJpaTHBIX  ypaBHEHUH.
Teopema Buera. Ilonbop
KOpHEH C UCIOJIb30BaHUEM

TEOPEMBI Buera.
KBaznpaTtHble ypaBHEHHA C
ITapaMeTPOM.

Pemenne IpoOHO-
panoOHAIBHBIX
YpaBHEHUM. Pewenue
3a1a4 c ITOMOIIBIO

palnroHAIBHBIX YpaBHEHUH
Ha JIBUKEHHE, COBMECTHYIO
paloTy ¥ NOKYIKH.

[IpoBoguth mpocTeHIIME  HUCCIEAOBAHUSA
KBaJPAaTHBIX YPaBHEHUM.

Pemarp  ypaBHeHMs,  cBopsuecs K
KBaJ[paTHBIM, C TOMOIIIBIO TPE0OPa30BaHMUH.
Habmtonate ¥ aHaIM3UpOBaTh CBSI3b MEXKIY
KOPHSIMH M KO3 PUIMEHTaMU KBaJpaTHOIO
YPaBHEHHS.

®opmynupoBate TeopeMy Buera, a Taxxke
o0paTHyl0O  TeopeMy, MNpPHUMEHSATb  ITH
TEOpPEMBI JUIsl pEeIlIeHUs 3a/1a4;

Pemiate TekcTOBBIE 33/1a4M anreOpanyecKum
CIOCOOOM:  NEPEXOJUTh OT  CIIOBECHOM
(GOpMYyIMpPOBKM  yCIOBHMS  3aJaud K
anredpanveckoi MOJIETHN MyTéM
COCTaBJICHUS YPaBHEHMSI.

Pemate cocTaBieHHOE ypaBHEHHE.
WHTepnpeTupoBaTh pe3ynbTar.
3HAKOMUTBHCS C UCTOPHEN Pa3BUTHUS aNreOpHI.
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Juanor, HampaBICHHBIM Ha IIPOSBIICHUE
UHTEpeca K MPOLUIOMY MW  HAcTOALIEMY
poccuiicKon MaTEMATHKH, LIECHHOCTHOE
OTHOLICHHE K JOCTHMXKCHHUSM POCCHUICKUX
MAaTE€MaTUKOB U POCCUNCKOM MaTeMaTUYECKOU
IIKOJIbI, K MCIIOJIb30BAaHUIO dTUX JOCTUKCHUN
B JIPYTUX HaYKax M MPUKIAJHBIX cepax.

YpaBHeHus u 25 Yucnoseie HepaBeHCTBA U | DopMynupoBaTh CBOICTBa yucinoBblx | bubmuorexa [JOK
HEPaBCHCTBA. ux CBOWCTBA. | HEPABEHCTB,  WJUIIOCTpUpoOBaTh WX  Ha | https://m.edsoo.ru/7f
HepaseHncraa. OObenuHeHne U | KOOpJAUHATHOM IPSIMOH, nokaseiBarh | 417af8
MEPECCYCHUE  YHUCJIOBBIX | aJireOpanyueck.
MHOECTB. Uucnosble | Jloka3piBaTh  HEpaBEHCTBA HA  OCHOBE
MIPOMEXKYTKH. OTIpeJIeJICHUS] YMCIOBOT'O HEPABEHCTBA.
O6benuneHue u | IlpumensTe cBoiiCTBAa HEpPAaBEHCTB B XOJE
MEPECEUYCHNE  YHUCJIOBBIX | pEUICHUs 3aJa4; B TOM YMCIE JIJISi OLEHKHU
MIPOMEXKYTKOB. 3HAQUYEHMS BBIPAKEHUS.
HEpPAaBEHCTBO ¢  OAHON | OOBSCHATH, UTO  SBISIETCS  PELICHUEM
nepeMeHHOW. JIuHelHble | HEpaBEHCTBA C OJHOM NEPEMEHHOM U 4YTO
HEpPaBEHCTBA C  OJIHOM | 3HAYUT PELIUTh HEPABEHCTBO.
IIEpEMEHHOMN 51 ux | Pemare I5MHEHHBIE HEPAaBEHCTBA C OJHOM
peuieHue. Cucrembl | mepeMeHHOH, n300paxarb peuieHue
JUHEWHBIX HEPAaBEHCTB C | HEPABEHCTBA HA YKMCIIOBOM MPSMOIl.
ONHOW mepeMeHHOW W ux | llpuMmeHsATs mnpuM  pemeHuH  HEPaBEHCTB
pemienue. M3o0pakeHue | CBOIICTBa HEPaBEHCTB.
peuenust JvHeHoro | Pemarb cuCTeMBbl JIMHEHHBIX HEPABEHCTB,
HEPAaBEHCTBA U UX CUCTEM | U300pa)xkaTh pEUICHHE CHCTEMbl HEPaBEHCTB
Ha YMCIIOBOM ITPSIMOM. Ha YUCJIOBOM IIPSIMOM.
Pemate nBOliHBIE HEpABEHCTBA.
OO6cyxnenne  mpoOieM,  CBA3aHHBIX €
MPAaKTUYECKUM TPUMEHEHHEM JOCTHKEHUM
HayKH.
Uucna v BBIYUCIICHHUS. 3 [Tpubmmkénnoe 3HaueHue | OOBSICHAITH MOHSTUS npubmmkenHoe | bubnuoteka [HOK

[TpubnmxEHHOE 3HAaUEHHE
BEJIMYMHBI.

BEJIMYMHEI, TOYHOCTh
NPUOIINKEHHUS.

Oxkpyrienue qucedn.
[lpukuaka W OIEHKa

3HAYEHHUE U €r0 TOYHOCTb.

Hcnonb3oBate  pasHble  (OpPMBI  3alucCU
MPUOIMHKEHHBIX 3HAYSHUH.

AHanu3upoBaTh U A€J1aTh BHIBOJIBI O TOUHOCTH

https://m.edsoo.ru/7f
417af8
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pE3yJIbTaTOB BBIYMCIICHUH.
[Torpemnocts
IPUOIMKEHUS.

MPUOTKEHUS JTeHCTBUTEILHOTO 4YHCIa TPH
pELlIeHUH 3a/1a4.

Boruucisate aOCONIOTHYIO U OTHOCHUTEIIBHYIO
MOTPENTHOCTH MPUOIMKCHHUS.

OKpyrisTh JICNICTBUTEIIbHEIC YHcia,
BBIIIOJIHATH MPUKUIKY pe3yJiibTaTta
BBIUMCIICHUM, OLIEHKY 3HAYECHHH YHUCIOBBIX
BBIPAXKEHUM.

Y4eOHbIC CHUTyalWy, HaIlpPaBJICHHBIC Ha
AKTUBHOE Y4YacCTHE€ B PEIICHUHU MPAKTUYECKHUX
3a7a4 MaTE€MAaTUYECKOW  HaIpPaBJICHHOCTH,
OCO3HAHHME BaAXXHOCTH  MaTeMaTHYECKOI'O
00pa3zoBaHus Ha TPOTSHKEHUU BCEH YKU3HU IS
yCIeHOM MpoeCCHOHANBHON e TEIbHOCTH
Y pa3BUTHE HEOOXOIMMBIX YMCHHUH.

Yucna U BEIYUCICHUS.
Creneunp C LETBIM
[MOKA3aTeJIEM.

15

Cremnenb C TEITBIM
MTOKAa3aTeJIeM.
CrangaprtHas 3aInCh
yucia. Pazmepsl 00beKTOB
OKpyXaromero mupa (ot
AJIEMEHTAPHBIX YaCTHIL JIO
KOCMHUYECKUX OOBEKTOB),
JUTHTEITHFHOCTh TIPOIECCOB
B OKpYXKalollleM MHUpE.
CBoiicTBa  CTEmEeHH C
L[EJTBIM TIOKAa3aTeNeM.

@opMynHpoOBaTh ONpPENENIEHUE CTEINEHU C
ILIEJIBIM II0OKa3aTeIEM.

Haxomutb 3HAYCHMSA BBIP)KCHUH,
coJIepKaIInX CTEICHb c LICJIBIM
OTPULIATENIbHBIM MTOKA3aTeIEM.

[IpencraBnsaTe 3anmuch OOJBIIUX W MAaJIbIX
YHUCeN B CTAHIAPTHOM BUJIE.

CpaBHHBATh YKClia U BETMYUHBI, 3alIMCAHHBIC
C HCIOJIb30BaHuEM cTereHu 10.
Hcnonws3oBarh 3amuch 4ucen B CTaHIAPTHOM
BUJE ISl BBIPAKEHUS pPa3MEpOB OOBEKTOB,
JUTUTEIIBHOCTA TPOIECCOB B OKPYXKAIOIIEM
MHUpE.

dopMynHpOBaTh, 3aIlHCHIBATh B
CUMBOIIMYECKOW (hopMe W WILTIOCTPUPOBATH
MpUMepaMu CBOMCTBAa CTEMEHU C IEIBbIM
IOKAa3aTelIeM.

[Tpumenars CBOMCTBA CTEIICHU st
npeoOpa3oBaHus BBIPAKEHUH, COAEpKAIIUX
CTENCHH C 1[EJIBIM IOKa3aTeJIeM.

BrimonaaTe NENCTBUS C 4UCJIaMH,

bubnuoreka [{OK
https://m.edsoo.ru/7f
417af8
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3allMCaHHbIMU B CTaHAapTHOM BUIC
(yMHOXXEHUe, JelieHHue, BO3BEACHHE B
CTEIEHB).

DyHKIUH.
MOHSITHSL.

GyHKIIHH.

OcCHOBHEBIE
YucioBele

14

[TonsiTue byHKIHH.
OO6nacTe ompenencHus

MHOECTBO 3HA4YEeHUH
byHKINN. CriocoOsr
3amanus QyHkui. ['padux
byHKINN. CaoiicTBa
GYHKIHMH, UX OTOOpaKCHUE
Ha rpaguke.

Urenne M  MOCTPOEHUE
rpaguKoB GyHKIHH.
[Tpumepst rpaduKoB
GyHKIUH,  OTpa’karoluX
peanbHble IIPOLIECCHI.
(yHKIIUM, OIKCHIBAIOIINE
opsMyr0 ¥ 0OpaTHYIO
POTIOPIIMOHATILHBIE
3aBUCUMOCTH, UX TPa(UKH.
OyHKINU y=x2, y=x,

y=vx, y=k/x, y=Ix|.

OnepupoBath NOHATUAMHU: GYHKIHS, 007IaCTh
ompexaeneHuss (GpyHKIMU, 0OIACTh 3HAYCHHIA
GyHKIMM, 3HAUYEHUE apryMeHTa, 3Ha4YCHHE

byHKIHH.
Boruncnsate 3HaueHus (QYHKUMMA, 3aJaHHBIX
dhopmyamu (mpu HEOOXOAUMOCTH

UCIIOJIB30BaTh KAJIBKYIISTOP).

CocTtaBisaTh TaOIUIIBI 3HAYCHHUH ()YHKIIHH.
Crpoutrp mo Toukam Trpadukd QYHKIHIA
(orpaHu4eHHO).

OnuceiBaTh CBOMCTBa (DYHKIIMU HA OCHOBE €€
rpaduvecKoro mpeacTaBICHHS.

OnuckBaTh CBOWCTBa 37eMEHTapHBIX
dynkmmit: y=kx+b, y=x, y=x, y=VX,
y=k/x, y=[x|.

Haxomute ¢ momompio rpaduka (QyHKIHHA
3HAQUYEHHE OJIHOW U3  pacCcMaTpPUBacMbIX
BEJTMYUH o 3HAYCHHIO Apyroit
(MpuOIU3UTENHHO).

B HecOXHBIX CITydasx BbIpakaTb (GOpMYIIOn
3aBUCHMOCTh MEX/y BETUUNHAMH.
PacriosHaBaTh BHABI W3y4aeMbIX (YHKIHH,
COMNOCTABIISITh CXEMATHYECKH MOJOKEHHE Ha
KOOPIMHATHOM TUIOCKOCTH rpadukoB
dymkmuit Buga: y=kx+b, y=x, y=x3,
y=vx, y=k/x, y=|x| ¢ cooTBercTByIOmEiH

hopmyoii.

Hcnons3oBatk (GYHKITMOHATIBHYIO
TEPMHUHOJIOTUIO U CHMBOJIUKY.

HccnenoBath MPUMEPHI rpaduKos,

OTpaXKAIOIINUX PEATbHBIE MPOLIECCHI U ABJICHUS.
[IpuBOAUTE TPUMEPHI TPOLIECCOB U ABJIEHUU C
3aJJaHHBIMU CBOMCTBAMHU.

but6mmoreka [IOK
https://m.edsoo.ru/7f
417af8
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3HaAKOMUTBCA C TIOHSITHEM HEMPEPHIBHOU
(GbyHKIMHU; paccMaTpUBaTh MPUMEPHI KYCOYHO
3aJIaHHBIX (YHKITHH.

TBopueckoe 3agaHue, HANpaBICEHHOE Ha
OBJIAJICHUE MPOCTEUILINMU HAaBBIKAMHU
MCCJIEI0BATENBCKON IEATEIbHOCTH.

IToBTOpeHune
000011EeHNE.

10

[ToBTOpEHME OCHOBHBIX
MOHSATUI U METOJIOB KYPCOB
8 9 wm 10 xiaccos,
000011IeH1E 3HAHU.

BriOupars, IpUMEHSTh, OLIEHUBATH CIIOCOOBI
CpaBHEHMSI qucen, BBIUUCIICHUI],
npeoOpa3oBaHUil  BBIPAKEHUH,  peHICHUs
ypaBHEHUH.

Ocy1ecTBIATh CAMOKOHTPOJIb BBIITOJIHAEMBIX
JNeHCTBUH W CaMOIPOBEPKY  pe3ysbTara
BBIYHMCIICHH, TIPe0Opa30BaHM, TOCTPOCHHIA.
Pemate 3amaun M3 peasbHOM  KU3HW,
OPUMEHATh MaTeMaTUYeCKUEe 3HaHUS JUId
peleHus 3a1a4d U3 Apyrux npeaMeroB.
Pemarp TekcToBBlE 3adaud, CpaBHUBATh,
BBIOMPATh CIIOCOOBI peIIeHUs 3a/1a4H.

bubnunoreka LIOK
https://m.edsoo.ru/7f
417af8
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[ToBTOpEHME.

o

o!| Hpakruyeckue

Pemenne ypaBHeHUN U
HEPaBEHCTB.
[Ipeobpa3zoBanue
BBIpRKEHUH, colepKalux
CTENEHb c TEITBIM
MoKa3aTeseM.

AKTyaJ'II/ISI/IpOBaTB UMCIOIIIMECA 3HaHHUA H
YMCHHUA,

BremomHATE TPEHUPOBOYHEIC 3aJaHusd,
KOPPCKTHPOBATH CBOU 3HAHUA U YMCHMU.
OTBeuyaTh Ha HTOTOBBIE BOITPOCHI U OLICHUBATH
CBOM OOCTHUKCHUA.

but6mmorekxa [IOK
https://m.edsoo.ru/7f
417af8
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Anrebpanueckue
BbIpaxkeHusi. KBagpaTHbIN
TPEXUIICH.

KBagparHelii  TpéxuiieH.
Pa3nokeHne KBagpaTHOrO
TPEXUIICHA HA MHOKUTEIIN.

Pacno3naBats KBaJpaTHBIN TPEXUJIEH,
HAXOIUTh KOPHHU KBAaJpPAaTHOIO TPEXWICHA,
yCTaHaBJIUBATh BO3MOKHOCTb ero
pa3JI0)KEHUSA Ha MHOKUTEIIN.

PackiagpiBath Ha MHOXUTENM KBaJAPATHBIN
TPEXWIEH c HEOTPULIATEIIbHBIM
JUCKPUMHMHAHTOM.
[IpumenaTs  pa3noxkeHue
TpEX4IIeHa JUIS
palMOHAIBHBIX BBIPAKEHUM.
Jmanor, HampaBJCHHBIM Ha IPOSBICHUE
HHTEpECA K MPOLUIOMY M  HACTOALLIEMY
pOocCcuiicKon MAaTEMATUKH, LIEHHOCTHOE
OTHOILIEHHWE K JIOCTUKEHUSM POCCUHCKHUX
MAaTE€MaTUKOB U POCCUICKOW MAaTEMAaTHYECKOU
LIKOJIbI, K UCIOJIb30BAHUIO ITUX JOCTUKEHUU
B IPYTHX HayKaxX W NPUKIAIHBIX chepax.

KBaJIpaTHOTO
peoOpa3oBaHUs

bubmuoreka  IIOK
https://m.edsoo.ru/7f
417af8

@ynkuun. Keagpatnunas
GyHKIMS.

14

KBanpatuunas  QyHKIms,
e€¢ rpaduk U CBOWCTBA.

[Tapaboma,  KOOpAMHATEHI
BEpILIMHBI MapalboJibl, OCbh
CUMMETPUHU napabobl.
Crenennble (QyHKIUU C
HaTypaJlbHbIMU
MoKazarellsMi 2 U 3, ux
rpapukd M CBOMCTBA.
['paduueckoe pelieHue
YpaBHEHUM.

Pacnio3HaBaTh KBaJpaTU4YHYI (QYHKLHUIO IO
dbopmyre.

HccnenoBaTh M ONUCHIBaTH  CBOWCTBA
¢yakmuu y=ax> npu a >0 u npu a < 0 u
dyrkmmit y=ax*+n u y=a(x-m)>.

Crpoutb u wu300paxarb CXeMaTHYECKU
rpaduKy KBaJpaTUYHbIX (YHKIUH, 3a1aHHBIX
dopmynamu Bua y=ax?, y=ax>+n, y=a(x-m)?,
y=a(x-m)>tn ¢ TOMOWmEI0  ITAaGIOHOB
mapadoJIbI.

BrusBiiaTe 1 0000111aTh 0COOEHHOCTH TpaduKa
KBa/IpaTUYHON QYHKIHMH y = ax?+bx +c.
Onpenenstsb KOOP/IWHATHI BEPLINHbI
nmapaboJIbl, OCh €€ CHMMETPUH, HaIpaBJICHUE
BETBEH.

Crpouts rpaduk  ¢yHKIUH,
¢dbopmyson Bua y = ax? + bx +c.

3aJITaHHOU

bubnmnoreka  IJOK
https://m.edsoo.ru/7f
419d08
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[TpuBoauTH IpUMEPHI KBaJPaTUYHBIX
3aBUCUMOCTEH U3 peaybHON KU3HU, QU3UKH,
TeOMETPHH.

Pacrio3naBath (pyHKIHIO y=ax’.

OOBACHATD pacnosoXeHue Ha
KOOPJAMHATHOM MJI0CKOCTHU TpaduKa.
Hcnonp3oBare QyHKIIMOHAIBHO-TpadudIecKre
IPEACTaBICHUS Ul PEIIEHUS U UCCIIEI0BaHMS
YpaBHECHUHU.

aHaM3UpoBaThb M  INPUMEHATh CBOWCTBA
U3YyYEHHBIX (DYHKIMH JJIS1 MX TIOCTPOCHUSI.
VY4yeOHble CHUTyallud, HaIpaBJ€HHbIE Ha
aKTUBHOE YYacTHE B PEUICHUU MPAKTHIECKUX
3aJad  MaTeMaTU4eCKOM HaIpaBIEHHOCTH,
OCO3HAaHME  BAXHOCTH  MaTEMaTHYECKOTO
00pa30BaHMs Ha IPOTSHKEHUH BCEH )KU3HU JUIS
YCIIEIIHOM MPOQeCcCHOHATBHON eATEIbHOCTH
U pa3BUTHE HEOOXOAUMBIX YMEHHH.

YpaBHeHust "
HEpPABEHCTBA. Y PaBHEHUS C
OJIHOM MEPEMEHHOM.

13

JIuneitnoe YpaBHEHHE.
Pemenue YpaBHEHUH,
CBOJSIIMXCS K JINHEHHBIM.
KBazpatHoe  ypaBHEHHUE.
Pemenue YpaBHEHUH,
CBOIALIUXCS K
KBaJPATHBIM.

bukBanpaTHble ypaBHEHHUS.

ITpumepsl peleHus
YpaBHEHUH  TpEeTbe U
YEeTBEPTOU cTeneHen
pa3iIoKEHUEM Ha
MHOKHTEJIN. Pemenne
JTPOOHO-PAIIMOHATBHBIX

YpaBHEHUM. Pemenne
TEKCTOBBIX 3a1a4y

anreOpanvdecKuM METOOM.

Onpenensth cTeneHb 1eI0ro ypaBHEHHUsL.
Pacnio3HaBarts 1emnble 1 JpoOHbIE ypaBHEHHUS.
Pemrate nMHEWHBIE U KBaJIpaTHBIE YPABHEHUS,
YPaBHEHUs, CBOJALIMECS K HUM, NIPOCTEHIINE
JTPOOHO-pallMOHATIBHBIC YPABHEHUS.

Pemate ypaBHEHHMS TpeTbed M YETBEPTOU
CTENIEHN C TIOMOULIBIO  pA3JIOKEHUS Ha
MHOKUTEIM W BBEACHUS BCIIOMOTATENIbHBIX
MIEPEMEHHBIX (METO/ 3aMEHbI IEPEMEHHOM ), B
YaCTHOCTH pelIaTh OMKBaJpaTHbIC ypaBHEHHUS.
Pemate apoOHO-panmoHaNbHBIE YpaBHEHUS,
CBOAA MX K LEIbIM ypPaBHEHUSM C
MOCTEAYIOMEH MPOBEPKON KOPHEH.

Haxoaute o00nacTe IOMYyCTUMBIX 3HAYEHUH
MEpEeMEHHON B JAPOOHO-PaLMOHAIBHOM
YPaBHEHNUH, COTJIaCOBBIBATH KOPHU YPaBHEHMS
c O/13.

[Ipeutarath BO3MOXHBIE CIIOCOOBI pEIIeHUs

bubmuoreka  IIOK
https://m.edsoo.ru/7f
419d08
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TEKCTOBBIX 3a7ad, OOCYXJaTh UX W pellaTh
TEKCTOBBIE 33JIJa4M Pa3HbIMH CIIOCOOaAMHU.
3HaKOMUTBCA  C  HUCTOpPHEH  pa3BUTHUSA
MaTE€MaTUKH.

Jwuanor, HampaBJICHHbII HAa  OBJAJCHUE
SI3bIKOM  MAaT€MAaTHUKH W MaTeMaTH4eCKOM
KYJIbTYPOH KaK CpPEJCTBOM MO3HAHUS MHPA.

YpaBHeHust u
HepaBeHcTBa. KBanpaTHble
HEPaBEHCTBA.

13

KBanpaTtHble HepaBeHCTBa
U UX pelIeHuE.

Pemenue HEpPaBEHCTB
METO/IOM UHTEPBAJIOB.

Yurarts, 3aIUCHIBATh, IIOHUMATb,
HUHTEPIPETUPOBATH HEPABEHCTBA,
UCIIOJIb30BaTh CUMBOJIMKY U TEPMHHOJIOTHIO.
BoinonHsATe  mpeoOpa3oBaHUS HEPABEHCTB,
UCIIOJIb30BaTh Ul IPpeoOpa3oBaHMsl CBOMCTBA
YHCIJIOBBIX HEPABEHCTB.

PacniozHaBaTe JMHEHHBIE M KBaJpaTHBIC
HEPaBEHCTBA.

Pematp kBagpaTHbIE HEPABEHCTBA, UCIIONb3YsI
rpaduyeckue npeacTaBICHUS.

Pemarp  kBajgpaTHble  HEpaBEHCTBA WU
HEpaBeHCTBa  0ojiee  BBICOKOM  CTENEHU
METOJOM HHTEPBAJIOB.

Pematb cuctemMbl HEpAaBEHCTB, BKJIIOYAIOLIUX
KBaJI[paTHOE HEPABEHCTBO.

OcBauBaTh M MNPUMEHITb HEPABEHCTBA MpPH
pPELIEHUN pa3IM4YHBbIX 3aJad, B TOM YHCIE
MIPaKTUKO-OPHUEHTHPOBAHHBIX.

VY4yeOHble CHUTyallud, HamnpaBJeHHblE Ha
MpUOOpETeHNE B COBMECTHOM J€ATEIbHOCTH
HOBBIX 3HAHMM, HABBIKOB M KOMIIETCHIIMN U3
OMbITA JIPYTHX.

bubmmoreka  I[OK
https://m.edsoo.ru/7f
419d08

YpaBHeHUs u
HEPABCHCTBA.
Cucrempl ypaBHEHHUH.

11

VYpaBHeHne ¢ OByms
MEePEeMEHHBIMH M €ro
rpagpuk. Cucrema AByX
JVUHENHBIX YpPaBHEHHU C
JByMsI IEPEMEHHBIMU U €€
pemenue. Pemenue cucrem
JIBYX YpaBHEHUH, OJHO U3

OcBauBaTh M NPUMEHATh NPUEMBI PELICHUS
CUCTEMBI JIBYX JINHEWHBIX YPAaBHEHHUM C ABYMS
NIEPEMEHHBIMHU U CUCTEMBI JIBYX YpaBHEHMUI, B
KOTOpPBIX OJIHO YpaBHEHHE HeE SBISIETCA
JIMHEHHBIM.

Hcnonb3oBath QyHKIMOHAIBHO-TpapUUecKue
MIPEICTABICHMSI AJIs1 PEIICHUS] M UCCIICOBAHMUS

bubnmnoreka  IJOK
https://m.edsoo.ru/7f
419d08
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KOTOPBIX ~ JIMHEHHOE, a
JIpyroe — BTOPOU CTEIICHHU.
['paduueckas

UHTEPIIPETALAS  CHCTEMBI
YpaBHEHUU c JIBYyMS
nepeMeHHbIMHU.  Pemenue

YPaBHEHUU U CUCTEM

AHanu3upoBaTh TEKCTHl 3a7ad, pelaTh HUX
anredpanyeckuM CIOCOOOM: HEPEXOIUTh OT
CJIOBECHOM ()OpMYIMPOBKH YCIOBHUS 3aauu K
areOpandeckoi MOAETH MyTEM COCTABICHHS
CHUCTEMBI YPAaBHEHHM; pellaTb COCTaBJICHHYIO

TEKCTOBBIX 3a1a4 | CUCTEeMY ypaBHEHUH; WHTEPIPETUPOBATH
anreOpandecKum pe3yibTar.
CIIOCOOOM. 3HAKOMUTbCA  C  HCTOpUEH  pa3BUTHUSA
MaTeMaTHKH.
TBopueckoe 3ajaHue, HANpPaBICHHOE Ha
OBJIAJICHUE MPOCTECUIITMMU HaBBIKAMHU
WCCJICJIOBATEIILCKOM JISATEIIHhHOCTH.
VYpaBHeHust u 3 I'padmyeckas Nwmets mpencraBnenue o0 u3obOpakenuu Ha | bubnuoreka  IIOK
HEPaBCHCTBA. UHTEpIIpETaIHs KOOpJJMHATHOM  IUIOCKOCTH  MHOXKecTBa | https://m.edsoo.ru/7f
HepaBenctBa ¢  nByms HEPaBEHCTB M  CHCTEM | pelIeHUU HEpaBEHCTBA c nsyms | 419d08
MIEPEMEHHBIMH. HEPAaBEHCTB  C  JBYMS | IEPEMEHHBIMH C IIOMOIIBIO TPUMEPOB HA
NEPEMEHHBIMH. TOTOBBIX PHCYHKaX.
becena, HampaBieHHas ~Ha  [OHMMAaHHUE
MaTeMaTUYecKol  Hayku  Kak  cdepsl
YeIIOBEYECKOW  JICITETbHOCTH, JTaloB e
pa3BUTUS M 3HAYMMOCTH JJIA Pa3BUTHS
IMBHJTU3AITUH.
YucnoBeie 20 ITonsarue gucnoBoil | OcBamBaTh W  TNPUMEHATh HMHAEKCHBbIe | bubmmoreka HOK
MOCJIeIOBATEIbHOCTH. M0CJIeTOBATEIbHOCTH. 0003HauCHMS, CTPOUTH peuessie | https://m.edsoo.ru/7f
3ananue BBICKA3bIBaHUS c ucronp3oBanueM | 419d08
MOCJICI0BATEIHHOCTH TEPMHHOJIOTHH, CBSI3aHHOHM C TIOHITHEM

pPEKyppeHTHOH  (dopMyIoit
u  ¢GopMynoil n-rouseHa.

Apudmernueckas u
reoMeTpuyecKas
IIPOrPECCUH. bopmyIbI
n-ro YJieHa
apudMeTHIecKoi U
r€OMETPUYECKOMN

IIPOrPECCUH, CYMMBI

IIOCIIE0BATENBHOCTH.
AHanuzupoBath  (opMmyly n-ro 4ieHa
MIOCJIEZIOBATEIBHOCTH WM PEKYPPEHTHYIO

bopmyny U BBIUUCIIATH YJICHBI
MOCIIeZIOBATEIbHOCTEH, 3aJaHHBIX  ATHMH
dbopmynamu.

YcTaHaBnMBaTh 3aKOHOMEPHOCTh B

IMOCTPOCHHUU  ITIOCICAOBATCIBHOCTH, €CJIn
BbIIIMCAHbI ICPBBIC HCCKOJIBKO €€ YJICHOB.
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MEPBBIX n YJICHOB.
N3obpaxkenue YJICHOB
apudMeTHIecKOou U
reOMETPUYECKOMN

MPOrpeCcCUil TOYKaAaMU Ha
KOOPJMHATHOMN IMJIOCKOCTH.
JInHeHbI u
HKCIIOHEHIIMATIBHBIA POCT.
CI10KHBIE NPOLIEHTHI.

Pacnio3znaBars apuMeTHIecKyro u
TeOMETPUUECKYIO MPOTPECCUM TPU Pa3HBIX
crioco0ax 3aJaHusl.

Pemartp 3amaun ¢ ucnosnb3oBanueM Gopmyi
n-ro 4JIeHa apupMeTHIECKON U
F€OMETPUYECKON  MPOrpeccui, CYMMBbI
MIEPBBIX N YICHOB.

N300paxaTh uieHbl MOCIEI0BATEILHOCTU
TOYKAMH HAa KOOPJAMHATHOM IUIOCKOCTH
(orpaHUYEHHO).

PaccmaTpuBath mpuMeEpBl  TPOIECCOB U

SIBJIEHUU u3 peanbHOM JKU3HU,
WJUTIOCTPUPYIOIITHE U3MEHEHUE B
aprupMeTHIECKON MIPOTPECCHH, B

F€OMETPUYECKON ITPOTPECCUH.

Pemate 3amauM, cBs3aHHbIE C YHMCIOBBIMU
II0CJIEI0BATENbHOCTSIMU, B TOM YHCJIE 33/1a41
U3 pPeaNbHOM KU3HMU.

Pemarsn 3ala4yi Ha CJIOKHBIC ITPOLCHTEHI, B
TOM YHCIIE 33[]a4i U3 PEeabHOM MPaKTHKH (C
HCIIOJIb30BaHUEM KaJIbKYJIATOPA).
3HAKOMHUTBCA  C  HCTOpHUEN
MaTEMAaTUKU.

OO6cyxaeHne BO3MOXHOCTH Y4acTHsl J1eTei B
MPEIMETHON HEENE.

pa3BUTHA

[ToBTOpEHME,
00001I€eHN e,
cucTeMaTu3anus 3HaHWM.
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Yucna u BBIYHMCIICHUA

(3anuch, CpaBHEHHE,
IeUCTBUS C
NEeUCTBUTENEHBIMU

YHCIIaMHU, YHCIIOBas
npsiMasi; MIPOIICHTHI,

OTHOILIEHHUSI, TPONOPIIHH;
OKpYTJICHHE,

npuOIKeHue, OIICHKA;
pelIeHre TeKCTOBBIX 3a/1a4

OnepupoBaTb  INOHATHUAMH:  MHOXECTBO,
MOJIMHOKECTBO, oreparuun Haj
MHOKECTBaMHU.

Hcnonb3oBatk rpadguueckoe mpencTaBieHue
MHOXXECTB ~ JUIsl  ONHCAaHUS  pEabHBIX
MIPOLIECCOB U SIBICHUMN, IPU PEIIeHUH 3a]ad
U3 Ipyrux y4yeOHBIX MPEAMETOB.
AKTyanu3upoBaTh TEPMHHOJIOTHIO u
OCHOBHBIE JICHCTBUS, CBA3aHHBIE C YUCIAMU:
HaTypaJbHOE YHCIIO, MPOCTOE U COCTaBHOE
YHCJIA, JEIUMOCTb HATypaJbHBIX YHCElN,

bubnmmoreka  IJOK
https://m.edsoo.ru/7f
419d08



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

apu(METHIECKUM
crocobom).

MPU3HAKU JETUMOCTH, LEJI0E YUCIO0, MOIYJIb
yyca, 0OObIKHOBEHHAs U JecSITUYHAs IpooH,
CTaHJAPTHBIA BHJ 4HCla, apuMETHUECKHUHA
KBaJpaTHBIN KOPEHb.

BpinosiHATE  OEWCTBUA, CpaBHUBAThL U
YHOpAI0OYMBATh YKCIIA, IPEACTABIATh YHUCIIA
Ha KOODJMHATHOM INPSIMOH, OKPYIVIATH
yucna.

BrInonaHsATE NPUKUIIKY U OLIEHKY pe3yJIbTaTa
BBIYMCIICHUM.

Pemars TEKCTOBBIE 3a71a4n
apu(pMETHYECKUM CIIOCOOOM.

Pemate npakruyeckue 3agaum, coaepKamme
MPOLIEHThI, JIOJIM, YAaCTHU, BBIPAKAKOIINE
3aBUCUMOCTH:  CKOpOCTb —  BpeMs -
paccTrosiHue, 1L€Ha —  KOJIMYEeCTBO -
CTOUMOCTb, 00BEM paboTHl - Bpems -
MIPOU3BOUTENBHOCTD TPY/A.

Pazbupath peanbHbIC )KU3HCHHBIC CUTYAIIHH,
(dhopMynupoBaTh UX Ha SI3bIKE MAaTEMaTHUKH,
HAaXOJUTh perienue, TIPUMEHSIS
MaTeMaTUYeCKHUI anmapar,
WHTEPIPETUPOBATH PE3YJIbTAT.

Y4yeOHble cuUTyalld, HalpaBJICHHbIE Ha
AKTUBHOE YYaCTHE€ B PEIICHUU MPAKTUYECKHX
3aJa4  MaTEMaTU4YEeCKOM  HaIPaBJIEHHOCTH,
OCO3HAHME  BAXXHOCTHU  MATEMaTUYECKOTO
00pa3zoBaHMs HA TPOTSHKEHUH BCEH YKU3HU JIJIS
yCTENUTHOM MPOodEeCCHOHATBHON NeSTEIbHOCTH
Y pa3BUTHE HEOOXOIUMBIX YMEHUH.

Anrebpanueckue
BBIPAXECHUS
(mpeoOpa3zoBaHue
anredpanvdecKux
BBIPAXKCHHUH, JIOIYCTUMBIC
3HAYEHHUS]).

OrnepupoBaTh MOHITHAMU: CTEMEHD C IEITBIM
IIOKAa3aTeleM, apudmeTnueckuit
KBaJpaTHBIN KOPEHB, MHOT'OYJIEH,
anreOpandeckas JpoOb, TOXKIECTBO.

BrimoaaaTte OCHOBHBIE NIEUCTBUS:
BBINIONHATh  pacu€Thl 1o  dopmynam,

bubmmoreka  I[OK
https://m.edsoo.ru/7f
419d08
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peoOpa3oBHIBATH Lenble,
IpOOHO-pallMOHAIbHBIE  BBIPAKEHUS U
BBIPQKEHUSI C KOPHSMH, pEaM30BBIBAThH
pa3ioKeHUe MHOTOYJIeHa Ha MHOXKHUTEIHU, B
TOM 4YHCJIE C UCHOJb30BaHUEM (OpMYIT
Pa3HOCTH KBaJpaToB W KBajapaTa CyMMBI U
Pa3HOCTH.

Haxonuth JIOMYCTUMBbIE 3HAYEHUS
MEPEMEHHBIX Ui JAPOOHO-PAIIMOHAIBHBIX
BbIPAKEHUM, KOPHEH.

YpaBHEHUsI, HEPAaBEHCTBA U
UX  CUCTeMBl  (METOJbI
pelieHus, pelieHue 3anad
IIPY IOMOLIY YPaBHEHUH U
CUCTEM YPABHEHMI)

OnepupoBarh  MOHATUSMH:  YpaBHEHHUE,
KOpPEHb ypaBHCHHUs, CTCNCHb YPaBHEHUS,
JINHEHHOE HEPaBEHCTBO, KBaJIpaTHOE
HEPaBEHCTBO, CUCTEMa YPaBHEHHIA, CHCTEMa
HepaBeHCTB, paBHOCI/IJIBHI)IC
peoOpa3oBaHHms.

AKTyaHI/ISI/IpOBaTB OCHOBHBIC MCTOAbI
pellieHHsI ypaBHEHWI, HEPaBEHCTB H HX
CHCTEM.

Pemath TekcToBBIC 3a7aun anreOpanuyecKum
cImocodom.

bubmuoreka  IIOK
https://m.edsoo.ru/7f
419d08

Oyukuuu  (MOCTpOEHHE,
CBOMCTBA H3y4YEHHBIX
¢byukuuit;  rpaduueckoe
pelIeHre YpaBHEHUM M HX
CUCTEM).

OmnepupoBaTh NOHATHIMU: PYHKIH, Tpadux
GyHKIMM, HYIH (QYHKUUAU, TPOMEXKYTKU
3HAKOIMOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHusi, yObIBaHMS, HauOoOJbIIEe U
HauMEHblIIee 3HaYeHUsl QYHKLUH.
AHanu3upoBarh, CpaBHMBaThb, OIMUCHIBATH
CBOMCTBa (PYHKIUH, CTPOUTH UX I'papUKH.

OmnepupoBatb MOHATHUSIMU: npsiMast
MPONOPIMOHATIBHOCTD, obpaTHast
MPONOPIIMOHAILHOCTh, JTHHEHHAsT (QYHKITUS,
KBaJIpaTUYHAS byHKIMA, napabona,
rurnepooa.

Hcnonb3oBare rpaduku Ui ONpeaesieHust
CBOWCTB, TPOIECCOB M 3aBUCHUMOCTEH, IS
pemieHust  3a7ad M3 OPYTUX  y4eOHBIX

bubnmmoreka  IJOK
https://m.edsoo.ru/7f
419d08



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

MIPEAMETOB U peaIbHOM KU3HU.
MogenupoBaTb € IOMOIIBIO I'padUKOB
peanbHbIE POLECCH] U SABJICHMUS.

Beipaxxats popMysiaMu 3aBUCHMOCTH MEXY
BEJIIMYMHAMU.

O01ee KOJIHYIECTBO YaCOB IO
nporpamMmme
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