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HHOACHUTEJBHAA 3AIINCKA

Anrebpa sBIISIETCS OJAHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHA
oOecnieunBaeT M3ydyeHUE APYruxX AUCLHMILINH, KAK €CTECTBEHHO-HAYYHOTO, TaK U T'YMaHUTapPHOIO
IIUKJIOB, €€ OCBOEHHE HEOOXOIMMO JJISi MPOJOJDKEHUS 00pa30BaHUS M B IOBCEIHEBHOW KHU3HH.
Pa3Butne y oOyuaromuxcsi HAay4HbIX MPEACTABICHUI O MPOUCXOKACHUU U CYIIHOCTH
anredpanveckux adCTpaKIMid, CIOCOOE OTPAXKCHHSI MATEMATHICCKOW HAYKOW SIBIICHUI U TIPOIIECCOB
B PUPO/IE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICIIMPOBAHMSI B HAYYHOM ITO3HAHHUH U B IPAKTUKE
CocoOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS M KAY€CTB MBIIUICHUS, HEOOXOAUMBIX IS
ajlantaluyu B COBpeMEHHOM LudpoBoM olmiectBe. M3yueHue anreOpbl oOecrieunBaeT pa3BUTHE
yMeHusi HaOJIr0/1aTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTHUYHOCTH MBIILIICHHS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JCHCTBHS M BBIBOJABI, (OPMYIUPOBATH
yrBepxacHus. OcBoeHUE Kypca anreOpbl 00ecredyrBacT Pa3BUTHE JIOTUYSCKOTO MBIIUICHUS
o0Oy4aroluxcsi: OHM HCIONB3YIOT JACAyKTHUBHBIE M WHAYKTUBHBIE pacCyXIeHus, o0oOuieHue u
KOHKpETH3aIuIo, adcTparupoBaHue u ananoruio. O0ydeHue anredpe mpeanoiaraeT 3HaYuTeIbHBINA
00BEM CaMOCTOATEIHHON ACSITENFHOCTH 00YUAIOIIUXCSI, TOITOMY CAaMOCTOSITENIbHOE pellieHre 3a1a4
SBIISICTCS pean3alenl AeITeIbHOCTHOTO IPUHIUIIA 00yUeHHSI.

B cTpykType nporpammsel yueOHOTO Kypca «Anredpa» sl OCHOBHOIO o0IIero oopazoBaHus
OCHOBHOE MECTO 3aHHMMAIOT COJCPKATEIbHO-METOANYECKHE JHHUW: «UHciaa W BBIYMCICHUSY,
«AnreOpanuecKkue BbIPAKEHUS», «YpaBHEHUS M HepaBeHCTBa», «Dynkuum». Kaxmas u3 3tHx
COJIepPKATEIbHO-METOJUUECKUX JIMHUHA pa3BUBACTCS HA MPOTSHKCHUU TPEX JIET M3Yy4eHHS Kypca,
B3aMMOJICICTBYS C JIPYTUMH €ro JUHUSIMH. B Xoae u3ydeHus ydyeOHOro Kypca 0OydaromuMmcs
MPUXOJUTCS JIOTUYECKH PacCyKAaTh, UCIIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBsI3M ¢
3TUM B TMporpaMMy ydeOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIPEJICTaBIICHHBIE BO BCEX OCHOBHBIX Pa3J/ieiaX MaTeMAaTHIECKOTO 00pa30BaHMs U CIIOCOOCTBYIONIHE
OBJIAJICHUIO 00YYaIOIUMUCS OCHOB YHHUBEPCAJILHOTO MaTeMaTu4deckoro si3bika. ConepikareabHON U
CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «Ausredpay SBISETCS €ro HHTETPUPOBAHHBIM
Xapakrep.

Coneprxanne mMHUN «YuWClIa ¥ BRIYMCIICHUSD CIY’)KUT OCHOBOH JUIS JalTbHEHIIETO M3yYeHHS
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y 00YUAIOIIUXCS JIOTHYECKOTO MBILIUIEHUS, (JOPMHUPOBAHUIO
YMEHHUSI TIOJIb30BaThCSl QITOPHUTMaMH, a TakXke NpUOOPETEHHIO MPAKTHYECKHX HAaBBIKOB,
HEOOXOAUMBIX JJIs TOBCETHEBHOM XKHU3HU. Pa3BUTHE MOHATHUS O YKCIIE HA YPOBHE OCHOBHOT'O OOIIET0
00pa3oBaHMs CBS3aHO C pANMOHAIBHBIMH M HWPPAMOHAIBHBIMU YHCIaMH, (OPMHPOBAHUEM
MIPEJCTaBICHUNA O JAEHCTBUTEIBHOM YHCIE. 3aBepllieHHEe OCBOCHHS YHMCIOBOM JMHHUU OTHECEHO K
cpenHeMy o01eMy oOpa3oBaHHUIO.

Copepxanue IByX anreOpanveckux JTUHUN — «AnreOpandecKkre BhIpAKEHUs» U «Y paBHEHUS
U HEpaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OO0YyYaroIIMXCS MaTeMaTHYeCKOro ammapara,
HE0OXOIUMOTO il pelIeHdus 3aJad MaTeMaTHKH, CMEXHBIX MPEIMETOB M  MPAKTHKO-
OPUEHTHPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOro 00mero oOpa3oBaHHUs YYEOHBIM MaTepHal
TPYIIHPYETCS BOKPYT palliOHABHBIX BRIpaKEHUH. AlreOpa IEMOHCTPUPYET 3HAUCHUE MaTeMaTHUKU
KaK sI3bIKa JIJIS IOCTPOSHUS] MAaTEMAaTHIECKUX MOJIETICH, OTTMCaHHS TIPOIIECCOB U SIBJICHUH pealbHOTO
Mupa. B 3amaum oOyueHus anreOpe BXOAAT TakKe NaNbHEWIEe Pa3BUTHE AITOPUTMHUYECKOTO
MBIIIUIEHHUS, HEOOXOIUMOTO, B YaCTHOCTH, ISl OCBOCHHS Kypca WH(POPMATHUKH, W OBJIAJCHHE
HaBbIKAMU JEAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne CHMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHSI, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Coneprxanue GyHKIMOHATBHO-TpagUUecKol TUHUM HAlLIEJICHO Ha MOJyYeHHEe 00yqatoMMHCs
3HaHUN O (PYHKIMAX KaK BaXKHEHWIIEW MAaTeMAaTHYEeCKOW MOJENH NJisi OMUCAHUS W WCCIICIOBAHMS
pa3Ho0Opa3HbIX MPOIIECCOB U SIBJIICHUI B pupojae 1 odiiecTBe. M3ydueHne MaTepuaa cnocooCcTByeT
Pa3BUTHIO Yy OOYYArOIINUXCSl YMEHHS HCIOJB30BATh PA3JIMYHBIE BBIPA3UTEIBHBIC CPEJICTBA SI3bIKA
MaTEeMaTHKH — CIIOBECHBIE, CHMBOJHMYECKHE, Trpauueckre, BHOCUT BKIaaA B (OPMHUPOBAHUE
Mpe/ICTaBICHUI O POJIM MATEMATUKH B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPHI.

Cornacno yueOHOMY IUIaHy B 7-9 Kilaccax u3y4aercs yueOHbIH Kypc «AnreOpay, KOTOPBIH
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE paslenbl conaepkaHusa: «Yucnma U BBIYHCICHUSY,
«AnreOpanuecKkue BRIpaXEHUN», «YpaBHEHUS U HEPABEHCTBAY, «DyHKITUN.



Ha uzyuenue yueOHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kinacce — 102 gaca (3 yaca
B Heneno), B 8 kimacce — 102 vaca (3 gaca B Henento), B 9 kiacce — 102 gaca (3 yaca B HEZIEIO).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYMCIICHUS

JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, IEPEX0A OT OAHON (HOPMBI 3amucH IPOOei K IpyToil.
[loHsiTHE pPalMOHAIBHOIO 4YMCIA, 3alUCh, CPABHEHME, YNOPSJOUYMBAHUE DPALMOHAIBHBIX YHCEI.
Apudmernueckue IeiCTBUS C palMOHAIBHBIMU YHCIaMH. Pemienue 3a1ad U3 peaqbHON MPaKTUKU
Ha 4acTH, Ha ApoOu.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpejesieHue, NpeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OIIpEe/IeNICHH s, 3aUCh 00IbIINX ynces. [Ipo1eHTsl, 3aruch NpOLEHTOB B BUAE IpodU U 1podu
B BHJIE NTPOLICHTOB. Tpy OCHOBHBIE 3a/1a4M HA IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEAIbHOU ITPAKTUKHU.

[IpuMeHeHNe MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACEI.

PeasbHbIC 3aBUCUMOCTH, B TOM YHMCIIE TIpsiMasi 1 0OpaTHast IpOIOPLUHUOHATBHOCTH.

AsredOpanyeckue BbIpasKeHUsI

[IepemeHnHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUA C NEPEMEHHOW. JlomycTUMBbIE 3HAYEHHS
nepeMeHHbIX. [IpencTaBnene 3aBUCMOCTH MEXK 1y BETMUYMHAMHU B BUE GOpMyIbl. Beruncnenus no
dopmymnam. [IpeodpazoBanre OYKBEeHHBIX BHIPaKEHUH, TOXKIECTBEHHO paBHBIE BEIPAKECHUS, TIPABUIIA
peoOpa3oBaHusl CyMM U NPOU3BENICHHM, MpaBUiia PacKpbITUS CKOOOK M MPUBEACHUS MOAOOHBIX
CJIaraeMblIX.

CBoJicTBa CTENIEHU C HATYPAJIBHBIM [T0KA3aTEIIEM.

Opnowienbl U MHoOrowieHbl. CteneHb MHorowieHa. CiokeHue, BBIYMTAHHE, YMHOXECHHE
MHOrouwieHOB. DOpMyJibl COKpAIIEHHOIO YMHOXKEHHUsA: KBaapaT CyMMBl M KBaJapaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaJapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHHUs, MpaBuia NpeoOpa3oBaHMsl YpaBHEHHUS, PABHOCUIIBHOCTh
YpaBHEHUM.

JInneliHOE ypaBHEHHE C OJJHOM NIEPEMEHHOM, YNCI0 KOPHEW JIMHEWHOIO YPaBHEHUS, PEIICHUE
JIUHENHBIX ypaBHeHHH. CoCcTaBlIeHNE YpaBHEHUH 110 YCIOBHIO 3a/1auu. Pelienne TeKCTOBBIX 3a/1a4 ¢
MMOMOIIBIO YPABHEHHU.

JIuHeltHOe ypaBHEHHE C JABYMs NepeMeHHbIMH M ero rpaduk. Cucrema ABYX JIHMHEHHBIX
ypaBHEHUU C JAByMs TepeMEeHHBIMH. PelieHune cucrem ypaBHEHUN CIOCOOOM TOJCTAaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 C IOMOILBI CUCTEM YPaBHEHUH.

DOyHKIUH

Koopaunara Touku Ha npsmMoil. YncnoBsle IpoMexXyTKH. PaccTossHre Mexay ABYMs TOUKaMHU
KOOPJIMHATHOW MPSIMOIA.

[IpsmoyronbHas cucremMa KoopauHar, ocu Oxu Oy. Abcuucca W OpAMHATa TOYKHM Ha
KOOpIUHATHOM TuiockocT. [lpumepsl rpadukoB, 3amaHHbIX (opmynamu. YreHue rpapukoB
peanbHbIX 3aBucuMoctel. [lonstue ¢pynkuuu. I'padux ¢pynkuuu. CBoiictBa ¢pyHkumid. JInneitnas
¢bynkus, e€ rpaguk. I'paduk pynkuun y = [x|. ['padmdeckoe penieHne TMHEHHBIX YpaBHEHUN U
CUCTEM JIMHENHBIX YPaBHCHUM.

8 KJIACC

Yucia ¥ BBIYUCTICHHUSA

KBangpatubiii kopeb u3 uyncia. llonstue 00 wuppauumoHasbHOM uyHche. JlecaTU4HbIe
MPUOIMKEHUST UPpalMOHATBHBIX dncesl. CBOMCTBA apu(PMETHUYECKUX KBaIpaTHBIX KOPHEH M WX
MIPUMEHEHHE K MTPE0OPa30BAHUIO YUCIOBBIX BEIPAKCHUI U BRIYUCICHUSAM. [[efiCTBUTENbHBIE YUCIIA.

CreneHb € 1enbIM MokaszaTesieM u €€ cBoiicTBa. CTaHaapTHas 3alKUCh YHUCIa.



Auredpanyeckue BbIpasKeHUs

KBanpaTHslil TpEXWIEH, Pa310KEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanueckas ApoOb. OcHOBHOe cBoiicTBO anreOpandeckoid apobu. Croxenue,
BbIUUTAHHUE, YMHOXEHME, JeJeHue anreOpandeckux ApoOeil. PanmoHanbHble BBIpaXKEHUS U HMX
npeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmyna KOpHEH KBagpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHUWH, CBOASIIMXCS K JIMHCHHBIM M KBagpaTHbIM. Ilpocreimme apoOHO-
palOHAaIbHbIE YPAaBHEHUS.

I'paduueckass uHTEpHpeTalysi ypaBHEHUH C JABYMsI MEPEMEHHBIMH W CHUCTEM JIMHEHHBIX
YPaBHEHHH C ABYMs IEpeMEHHBIMU. [IpuMepsl pelieHns CUCTEM HEJIMHEWHBIX YPABHEHUM C JBYMsI
IIEPEMEHHBIMH.

Pemienue TekcTOBBIX 3aa4 alredpanyeckuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM niepeMeHHON. PaBHOCWIIBHOCTD
HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOW NepeMeHHOH. CUCTEMBI JIMHEHHBIX HEPAaBEHCTB C
OJIHOM IIEPEMEHHOM.

DOyHKIMH

[Monarne Qynkmuu. O6IacTh ONpeneNeHUus U MHOXECTBO 3HaueHH (yHKmuH. CrocoOs
3amanus QyHKIHUI.

I'padux ¢pynkuuu. Urenue cBoiictB GpyHKuu o e€ rpaduxy. [Ipumeps rpagukoB GyHKIHIA,
OTPa’KAIOIIUX PeaIbHbIE IPOLECCHI.

@OYHKIMM, ONHUCHIBAIOIIME MPSIMYIO M OOpaTHYIO IPONOPLMOHAIbHBIE 3aBUCHUMOCTH, HX
rpaduxn. PyHkmEd y = x2, y = x3, y = \x, y=|x|. [paduueckoe peuieHue ypaBHEHHI ¥ CHCTEM
YpPaBHEHUU.

9 KJIACC

Yuciia 1 BbIYUCICHUA

ParnmonanbHbele yKcia, MppalMOHANbHBIE YHUCIA, KOHEYHbIE M OECKOHEUYHbIE JeCATHYHBIC
npoou. MHOKeCTBO NEHCTBUTENBHBIX YUCE, IEHCTBUTENbHBIE UNCIa KaK OECKOHEUHbIE 1eCATUYHbIE
npoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXIY MHOXKECTBOM JIEHCTBHUTEIBHBIX YHUCEN U
KOOPJIMHATHOW IIPSIMOIA.

CpaBHeHUE JEHCTBUTENBHBIX 4YHCed, apupMeTHYecKue MAEeUCTBUS C J€HCTBUTENbHBIMU
YHUCIIAMH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBLHOCTh IPOLIECCOB B OKPYXKAIOIIEM MHUPE.

[IpuOnmx€HHOE 3HAYEHHE BEJIWYMHBI, TOYHOCTh MpHOMMKEeHHA. OKpyTrJIeHHe 4YHcell.
IIpukuaka v OLlEHKa pPe3yIbTaTOB BEIYMCIICHHN.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHHUe. PellieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHH, CBOASIIMXCA K KBaJpaTHbIM. bukBanpaTHOe
ypaBHeHue. IIpumepsl pelleHus ypaBHEHMM TPETbed M 4YETBEPTOM CTEIEHEH DPA3jI0KEHHEM Ha
MHOXUTENH.

Pemenue npoOHO-pallMOHANIBHBIX ypaBHEHUH. PelieHne TEeKCTOBBIX 3a/1ad aireOpandecKum
METOJ0M.

VYpaBHeHHe C JByMs IEpeMEHHBIMH U ero rpapuk. PemeHue cucreM JABYX JHHEHHBIX
YpaBHEHUH C ABYMsI IEpEMEHHBIMU. PelieHne cucreM AByX YpaBHEHHM, OJTHO U3 KOTOPBIX JINHEWHOE,
a Jpyroe — BTOpoil cremeHu. ['paduueckas uWHTepHpeTalys CHCTEMbl YpaBHEHHH C JByMs
IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHEHHBIX HEPABEHCTB C OJHOM IIEpEMEHHOM. PeleHue cHUCTEM JIMHEWHBIX
HEpPaBEHCTB C OJHOHN mepeMeHHOW. KBampaTtHele HepaBeHCTBA. ['paduyeckas HHTEpIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMEHHBIMH.



DOYyHKIUH

Keagparnunas ¢ynkums, e€ rpaduk u cBoiictBa. [lapaGoma, KOOpIWHATHI BEPITUHBI
napaboJibl, OCh CHMMETPHUH MapadOIIbL.

I'padukn dyukmmii: y =kx, y=kx + b, y=k/x, y=x3, y =X, y = |x| , # ux cBoiicTsa.

Yuci10BbIe MOCIEI0BATEIBHOCTH H MIPOTPECCUH

[TonsiTe 4YKMCIOBOM MOCIEAOBATEIBLHOCTU. 3a/laHue IOCJIEOBATEIbHOCTH PEKYPPEHTHON
dhopmyIoit u popmysoi n-ro wieHa.

Apudmernueckas u reomeTpuyeckas nporpeccuu. Gopmyisl n-ro 4ieHa apupMeTHIecKon 1
reOMETPHUUYECKOI MPOrpeccHii, CyMMBbI MIEPBBIX 71 YJICHOB.

N300pakeHre UWICHOB apu(METHUECKOW M TEOMETPUYECKOH Nporpeccuii ToYKamMHu Ha
KOOPJMHATHOM MIOCKOCTH. JIMHEHHBIN U SKCIOHEHIHAIBHBIN pocT. CII0KHbBIE TPOLECHTHI.
IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS INPOT'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  Pe3yJIbTAThI OCBOCHHSI  MPOrpaMMbBI  y4eOHOro  Kypca  «AurebOpa»
XapaKTepU3yIOTCs:

1) narpuoTnyeckoe BOCIIUTAHHE:

MIPOSIBIIEHUEM HMHTEpeca K MPOILIOMY U HACTOSIIIEMY POCCHICKOM MaTeMaTHUKH, IIEHHOCTHBIM
OTHOIIIEHUEM K TOCTHKEHUSIM POCCUMCKUX MAaT€MAaTUKOB M POCCUICKOM MAaTeMaTUYECKOM IIKOJIbI, K
UCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpa:ka1aHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOsI3aHHOCTEH TpaKAaHWMHA M peanu3alyl ero Impas,
MIPEJICTABICHHEM O MAaTEeMAaTUYCCKUX OCHOBAX ()YHKIIMOHUPOBAHHMSI PA3ITUYHBIX CTPYKTYP, SIBICHHM,
MpoLEyp TPaKIAHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHUIO
ATUYECKUX MPOOJIEM, CBI3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAayKU, OCOZHAHHEM
BA)KHOCTU MOPAJIbHO-3THYECKUX MPUHLHUIIOB B IEATEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHUE B pPEIICHWHM MPaKTUYECKHX 3aJlad MaTeMaTH4eCKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BAXXKHOCTH MATEMATHYECKOTO OOpa3oBaHUs HA MPOTSKEHUU BCEH
KU3HU JUIS YCHEIIHON MpOo(ecCHOHANBFHOW NeATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HaHHBIM BHIOOPOM M MTOCTPOEHHUEM WHINBUIYATLHON TPAaeKTOPUU 0Opa30BaHUs U KHU3HEHHBIX
TJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIIMOHAJIBHOMY U OCTETUYECKOMY BOCHPUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/lay, PEIICHHH, PacCyXICHUN, YMEHUIO BUJIETh MaTEMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUA:

OpUEHTAIMel B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEACTaBIEeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS YEJIOBEKa, NPHUPOABI ¥ OOIIECTBA, IMOHUMaHUEM
MaTEeMaTHYeCKOH HayKu Kak c@epbl YelOBEUYeCKOW [eATEIbHOCTH, JTAaloB €€ pa3BUTHUS U
3HAYMMOCTHU JISl Pa3BUTHS LMBWJIM3AIMHU, OBJIAJICHUEM S3BIKOM MAaTEMaTUKU M MaTeMaTHYECKOM
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpA, OBJAJECHUEM NPOCTEUIIMMU  HABBIKAMH
HCCTIE0BATENIbCKON IeITeTbHOCTH;

6) pusuyeckoe BocnuTaHue, GopMUpPOBaAHNE KYJbTYPbl 310POBbSl U 3MOLHMOHAJIBHOIO
0s1aronosy4us:

TOTOBHOCTBIO MPUMEHSATHh MaTeMaTUUYECKUE 3HAHUS B MHTEPECAX CBOErO 3J0POBbsI, BEACHUS
3I0pOBOTO 00pa3za >XKW3HH (3I0pOBOE MUTaHUE, COATAHCHUPOBAHHBIA PEKHUM 3aHATHH U OTHBIXA,
perynsipHas (usnyueckass aKTHBHOCTH), C()OPMHPOBAHHOCTHIO HaBbIKa peduieKCHu, MPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eI0BeKa;

7) 3xoJI0rN4YecKoe BOCIIUTAHUE:



OpHEHTaIell Ha NPUMEHEHHWE MaTeMaTHUeCKUX 3HAHUU I pelIeHus 3ajgad B o01acTu
COXPAHHOCTH OKpYKaIOIEH Cpefpl, IUIAHWPOBAHMSA IIOCTYIIKOB M OLIGHKM HMX BO3MOXKHBIX
HOCJIEACTBUM sl OKpYXKarolel Cpeabl, OCO3HAHHEM IJI00AJbHOIO XapakTepa SKOJIOTHYECKHX
po0JIeM U IyTeH UxX pereHus;

8) aganTanus K H3MEHAIOIMMCS YCIOBUSAM COHAJLHOM M IPUPOAHON Cpebl:

TOTOBHOCTBIO K JEHUCTBHAM B YCIOBHAX HEONPEAEIEHHOCTH, IOBBILICHHIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO JEATEIbHOCTb, B TOM YHCJIE YMEHUE YUYUTHCA Yy IPYTUX
Jroel, npuoOpeTaTh B COBMECTHOM AEATEIbHOCTH HOBBIE 3HAHHSI, HABBIKM M KOMITETEHLIUHU U3 OIbITA
APYTHX,

HEOO0XOAUMOCTBIO B (DOPMHUPOBAHUM HOBBIX 3HAHHWM, B TOM 4Hcie (HOpMYIHpPOBATH HICH,
MOHATUS, TUNOTE3bl 00 OOBEKTAaX U SBJICHUAX, B TOM UHUCIIE paHEe HEU3BECTHBIX, OCO3HABaTh
neGuIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOUIM KOHTpMEp, KOPPEKTUPOBaTh NPUHHMAEMble pEIICHUS M JeHCTBHA,
(GbopMyIMpOBATh U OLIEHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBrle Jlornuyeckune aefcTBUA:

e BBUBJIATE U XapaKkTEpU30BaTh CYILIECTBEHHbIE IPU3HAKM MaTEeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOUICHWH MEXIy TMOHATUAMH, (OPMYIHPOBATH OIPENEICHUS MOHATHH,
yCTaHaBJIMBaTh CYIIECTBEHHBI MpPU3HAK KJIACCU(PHUKAIMK, OCHOBaHMS Uil 0OOOLIECHUS U
CpPaBHEHHUs, KpUTEPUN ITPOBOAMMOI0O aHAJIN3a;

e BOCIPUHHUMATH, (OPMYIHPOBATh M MNPEOOPa3OBBIBATh CYXKACHUSA: YTBEPAUTENbHBIE H
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHNE, YCIOBHBIE;

e BBUIBJIATH MaTeMaTHUECKUE 3aKOHOMEpPHOCTH, B3aMMOCBS3M M IPOTHUBOpEUUs B (akTax,
JaHHBIX, HAOJMIOAEHMSIX U YTBEPXKICHMSX, Ipeajgaratb KpUTEPUH JJIs  BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

e JleJaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3AKIIIOUEHHI 110 aHAJIOTUH;

e pa3z0upaThb JOKa3aTeNbCTBA MAaTEMaTHYECKUX YTBEP)KICHHUH (IpsMble U OT MPOTHUBHOIO),
IPOBOJIUTh CAMOCTOSITETIbHO HECIOXHBIE J0Ka3aTelIbCTBA MAaTeMaTHYecKHX (HakToB,
BBICTPAaUBaTh AapryMEHTAlUI0, MPUBOAUTH NPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBHIBATh
COOCTBEHHBIE PACCYXKACHUS;

e BBIOUpATH crioco0 perieHus ydeOHOH 3a/1a4uu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMUS,
BbIOMpPATh HanboJIee MOIXOASIINN ¢ YIETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHEB).

Ba3zoBble ncciegoBarebcKue 1eHCTBUS:

e HCIIONH30BATh BOMPOCHI KaK HCCIIENOBATENLCKUIM MHCTPYMEHT MO3HaHMs, (GOPMYIUPOBAThH
BOIIPOCHI, (DHKCUPYIOIINE TPOTHBOpPEYHE, IMPOOIEMY, CaMOCTOSTEIIHO YCTaHABIUBATH
HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE,

e TIPOBOJUTH IO CAMOCTOSTEIHLHO COCTaBICHHOMY IUIaHY HECJIOXKHBIM JKCIICPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE MO YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXTY COOOi;

e  CaMOCTOATEIHHO (HOPMYITHPOBATH OOOOIIEHMS] U BHIBOJBI MO pe3yjbTaTaM IMPOBEIEHHOTO
HAOJIIOJICHUsS, WCCIICJOBAHMS, OIICHUBATh JIOCTOBEPHOCTh IOJNYUYEHHBIX PE3yJIbTaTOB,
BBIBOZOB 1 0000ILEHNIH;

e IMPOTHO3WPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKIKE BBIIBUTATH MTPEIITOJIOKECHHUS O €T0
Pa3BUTHUU B HOBBIX YCIIOBHSIX.



Paborta ¢ undopmanmeii:

e BBIABIATH HEJOCTATOYHOCTh U HU30BITOYHOCTH MH(GOPMALUU, JAHHBIX, HEOOXOIUMBIX IS
pelienns 3aaa4u;

e BBIOMpATh, AaHAIM3UPOBATh, CHUCTEMATH3UPOBATH W HHTEPIPETUPOBATH HH(OPMALINIO
Pa3NUYHBIX BUAOB U (POPM IPEIACTABICHUS;

e BbIOUpaTh (QopMy MpeAcTaBieHUs HHPOPMALMU U WUIIOCTPUPOBATH peElIaeMble 3aJauu
CXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

e OLEHUBATh HAAEKHOCTb HHPOPMAIMH MO KPUTEPUSIM, MPEAJIOKEHHBIM YYHUTEIEM WIH
chOpMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

e BOCHPUHHMATh M (HOPMYIUPOBATH CYKICHHS B COOTBETCTBHH C YCIOBHSMH U IIEISIMU
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTaX, AaBaTh IMOSCHEHMS IO XOXy pEIICHHs 3aJayd, KOMMEHTHPOBATh MOIYYCHHBIH
pe3yibTar;

e B X0J¢ OOCYXZEHHUS 3aJaBaThb BOINPOCH IO CYIIECTBY OOCYXIAaeMOH TEeMBbI, MPOOIEMBI,
peraeMoii 3a1auu, BEICKa3bIBATh UJICH, HALIEIICHHBIC HA IIOMCK PEIICHHS, COTIOCTABIISATH CBOH
CY)KICHUSI C CYXISHHSIMH JIPYIHX Y4YacTHHKOB JHMajora, OOHAPY)XWBaTh pa3iH4yhe M
CXOJICTBO MO3UIINHI, B KOPPEKTHOU (hopme popMyTupoBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;

e TPEACTABIATH PE3yJbTAaThl PEUICHUS 3aJadd, SKCICPUMEHTa, MCCIICJOBaHUS, IPOEKTa,
CaMOCTOSITENILHO BBIOMpAaTh (OpMAT BBICTYIUICHHSI C YYETOM 3a/Jad NPE3CHTAlUHd U
0COOCHHOCTEW ayIUTOPHU;

e T[OHMMAaTh M HCIIOJIF30BAaTh MPEHMYIIECTBA KOMAaHAHOH M MHIMBUAYaJIbHOW PaOOTHI MpH
pelIeHnH yueOHBIX MaTeMaTHYeCKUX 3a/1a4;

e TMPUHUAMATHh LEJIh COBMECTHOW MIEATEIbHOCTH, IUIAHHUPOBATH OPTraHU3AIMI0 COBMECTHOM
paloThl, pacnpeAensTb BUABI padoT, JOrOBapUBATHCS, OOCYXJATh IMPOLECC M PE3ysbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

e y4YacTBOBaTh B IPYMIOBBIX (GopMax paboThl (0O0CYXIeHHsS, OOMEH MHEHUSMHU, MO3TOBBIE
IITYPMBI U JIPYTHE), BHITIOJIHITH CBOIO YacTh PabOTHI M KOOPIWHUPOBATH CBOM JCHCTBUS C
JAPYTUMH 4JIEHaMH KOMaH/]Ibl, OLlEHMBAaTh KadeCTBO CBOETO BKJAJa B OOIIMH MPOIYKT MO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcalbHbIe Y4eOHbIe AelicTBUSA
Camoopranuzanusi:

e  CaMOCTOSITEJILHO COCTaBJIATH IJIAH, AJITOPUTM pEIleHHs 3aJauu (WIK ero 4acTh), BHIOMpATh
crocod pemieHus ¢ Y4E€TOM HMMEIOIIMXCA PECYpcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BApUAHTHI pPEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEJIEKT:

e BIAJETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa peIIeHUs
MaTeMaTUYECKOU 3a1a4u;

e IPEABUACTh TPYAHOCTH, KOTOPbIE MOTI'YT BO3HUKHYTh IIPH PELICHHWH 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAMIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OILICHUBATb COOTBETCTBUE PE3YyJbTaTa HCATEIbHOCTH IIOCTABICEHHON LEIU U YCIOBHUAM,
OOBSACHATh MPUYMHBI JTOCTHKEHUS WM HEJAOCTM)KEHHUS IIeNM, HaXOAWTh OHIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHI

K konmy oOydeHuss B 7 KJacce oOOyJarONIUMHACA TIOJYYHUT CJCAYIOMNAE TIPEIMETHBIC
pe3ynbTarhl:



Yuciia 1 BBIYMCIICHUS

BbimonHATe, coderass YCTHbIE M IHCHbMEHHbIE MNPHEMBI, apudMeTHUeCKue IEHCTBHS C
paLMOHAIbHBIMU YU CIIAMHU.

HaxoauTp 3Ha4e€HUS YHUCIIOBBIX BBIPAKEHHA, TPUMEHATHh Pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILNX OOBIKHOBEHHBIE U IECSITUYHbIE IPOOH.

[lepexoauThb OT 0AHOM (HOPMBI 3aIHMCH YUCEN K JPYyroi (IpeoOpa3oBbIBaTh JECATUIHYIO TPOOb
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JECATHUYHYIO
Ipo0b).

CpaBHUBATh U yNOPSAJOYMBATh PALIMOHAIIBHBIE YUCIIA.

OxpyryisTh yncia.

BBINOMHATE NPUKUAKY W OLEHKY pe3yJIbTaTa BBIYHACICHWM, OLEHKY 3HAUYEHUN YHCIIOBBIX
BbIpaKCHUI. BBINIOIHATE AEMCTBUSI CO CTENIEHSMHU C HATYPAJbHBIMU [TOKA3ATEISIMHU.

IIpyuMeHsTh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE Ha MHOKUTENH HaTypaJIbHBIX YUCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3aJa4d, CBA3AHHBIE C OTHOLICHHEM BEJIMYHUH,
IIPONOPLIMOHAJIBHOCTBIO BEJIMYMH, TPOLIEHTAMU, HHTEPIPETUPOBATh PE3YJIbTAThl PELICHMs 3a1ad ¢
y4€TOM OIpaHUYEHMH, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHMsI

Hcnonp3oBath anredpanyeckyro TEPMUHOJOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOEHHU y4yeOHOro MaTepuaia.

HaxoauTh 3HaueHuss OyKBEHHBIX BBIPAXKEHUI IIPU 33JJaHHBIX 3HAUEHUSAX IIEPEMEHHBIX.

BeinonuATe npeoOpa3oBaHMs LENOT0 BBIPAXKEHHWS B MHOIOYIEH MPHUBEICHHEM IOJOOHBIX
CcllaraéMblX, paCKpbITUEM CKOOOK.

BBINOSIHATE YMHOKEHHE OJIHOWIEHA HA MHOTOWIEH M MHOIOWIEHA HA MHOTOWIEH, IIPUMEHSTh
(bopMyIBI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3jIoKeHUE MHOTOUJICHOB HA MHOKUTEIN C IIOMOLIbIO BBIHECEHHUS 32 CKOOKH
001Iero MHOXKHTENS, TPYNITUPOBKY ClIaraéMbIX, IPUMEHEHUS (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[TpumeHsaTH IPe0Opa30BaHUS MHOTOWIEHOB JJISl PELICHUS Pa3IMyYHBIX 337]ay U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 peabHON MPAKTUKH.

Vcnonb30BaTh CBOMCTBa CTEMEHEH ¢ HAaTypalbHBIMM MOKa3aTeIsIMM JJIsi MpeoOpazoBaHMs
BBIPa)KCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHElHbIE ypaBHEHHS C OJIHOW IEPEMEHHOM, MPHUMEHSAS MpaBuia NEpPexoaa OT
HCXOJHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. IIpoBepsTh, ABIISETCS JIM YMCIIO KOPHEM YPaBHEHUS.

[IpumensTh rpaduueckre METOIbl P PEIICHUH JTUHEWHBIX YPABHEHUHN U UX CHCTEM.

[TonGupats mpuMepsl Map 4ucel, SBIAIOUIMXCS PELICHUEM JUHEHHOTOo YPaBHEHUS C JBYMs
MIEPEMEHHBIMH.

CTpouTh B KOOPJIMHATHOM MJIOCKOCTHU IpaK TMHEHHOTO YpaBHEHUS C ABYMs IIEpEMEHHBIMH,
M0JIb3YACh 'paKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarp cuctembl OBYX JIMHEHHBIX YPaBHEHHH C JABYMs IIEPEMEHHBIMHM, B TOM YHCIE
rpaduyecku.

CocTaBiATh U pemiaTh JMHEWHOE YPAaBHEHHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUH 110 YCIIOBUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUN C KOHTEKCTOM 3a/1a4y MTOJIy4EHHBIN pe3yibTarT.

DOyHKIUH

N3o0paxkaTh Ha KOOPJAMHATHOW TIPSIMOM TOYKH, COOTBETCTBYIOIINE 33aJaHHBIM KOOpIWHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATH YNCIOBBIE IPOMEXKYTKU Ha alredpanyeckoM s3bIKe.

OTMmeuaTh B KOOPJIMHATHOM MJIOCKOCTH TOYKH 1O 3a/laHHBIM KOOPJWHATaM, CTPOUTDH rpapuKu
TUHEUHBIX QyHKIMH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIINNA U3BECTHBIE 3aBUCUMOCTU MEX]y BEIUYMHAMU: CKOPOCTH,
BpeMsl, PacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEILHOCTE, BpeMsl, 00BEM padoOTHI.

HaxonnTs 3HaueHune QyHKIMK 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTh Tpaduueckuil crnocoO MpeacTaBICHHS M aHadu3a WHGPOpPMALWHU, U3BJIEKATh H
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPA(PUKOB peabHbIX IPOLIECCOB U 3aBUCUMOCTEH.



K xoniy oOydenus B 8 kiiacce oOyyaromuiicss MOJNYYUT CIEAYIOLIUE MpeIMETHBIC
pe3yJIbTaThl:

Yuciia 1 BbIYMCIICHUS

Hcnonbs3oBarh HavalbHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHUS, OKPYIJICHUS M BBIUMCICHUN, H300pakaThb ACHCTBUTEIbHBIE YHCIIa TOYKAMH Ha
KOOPAMHATHOU IIPSIMOA.

[IpumeHsTh MOHATHE apU(DMETUYECKOT0 KBAJPAaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHU,
UCIIONIB3YSl TMPU  HEOOXOAMMOCTH KAIBKYJISITOP, BBIMOJIHATH MPEOOpa3OBaHUS BBIPAXKCHHH,
coJiepKalluX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3anucy OONBIINX U MAJIBIX YUCEN ¢ TOMOIIBIO JECATUYHBIX APOOEH U cTerneHen
yucna 10.

AJiredpanyeckue BbIpaKeHust

[IpuMeHsTh TMOHSATHE CTENEHH C IENbIM IOKa3aTeleM, BBIMOIHATh IpeoOpazoBaHus
BBIPOXKECHHH, COEPIKALINX CTEIIEHU C IIEJIBIM MTOKa3aTeJIeM.

BrInonHATE TOXKAECTBEHHbIE MTPeoOpa3oBaHusl pallMOHAIBHBIX BBIPAKEHHUI Ha OCHOBE IIPABHII
JNCHCTBUI HAJl MHOTOYWICHAMH U aJITeOpanvdecKUMHE IPOOSMHU.

PacknanpiBath KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[IpumensaTs npeoOpa3oBaHMs BBIPAKCHHUH ISl PEIICHUS] PA3JIMYHBIX 33]1a4 U3 MAaTeMAaTHUKH,
CMEXHBIX ITPEAMETOB, U3 PEaJTbHON IPAKTUKH.

YpaBHeHusI U HEpaBEeHCTBA

Pewiate nuHeiHbIe, KBaipaTHbIE YPABHEHUS U pAllMOHAIbHBIE YPABHEHUS, CBOJIALLIUECS K HUM,
CUCTEMBI JIByX YPAaBHEHHH C JIByMs IIE€PEMEHHBIMHU.

[IpoBoauTh mpoOcCTEHIINE UCCIENOBAHUS YPABHEHUI M CUCTEM YpaBHEHUM, B TOM YHUCIE C
MpUMEHEHUEM TpadUuecKuX MpeacTaBIeHU (yCTaHABIMBATh, UMEET JIM YPaBHCHHUE WJIM CHUCTEMaA
ypaBHEHUH pEeIIeHUs, €CTI UMEET, TO CKOJIBKO, U TTpoUee).

[TepexoauTh OT ciioBeCcHOM (HOPMYITHPOBKH 3aa4H K €€ aliredpandeckoi MOJIENIH C TOMOIIbIO
COCTABJICHHS] YpPAaBHEHMsS WM CHUCTEMbl YpPAaBHEHWI, MHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4¥ IMOJTYyYEHHBIN pe3yIbTar.

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JUJISi CPABHEHHMSI, OLICHKU, pellaTh JUHEHHbIE
HEPaBEHCTBA C OJIHOW MEPEMEHHOMN M UX CUCTEMBI, TaBaTh IPaPUUECKYIO UILTFOCTPAIIMIO MHOXKECTBA
pelieHui HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[TonnMath ¥ UCMOIB30BaTh (YHKIIMOHAIBHBIE TOHSATHS U S3BIK (TEPMHUHBI, CUMBOJIMYECKUE
0003HaYeHHUs), ONpPEAENATh 3HAUeHHE (YHKIUU 1O 3HAYEHHUIO apryMeHTa, OMpeNesiTh CBOMCTBA
dbynkumn 1o e€ rpaduky.

Ctpouts rpadvku d1eMEeHTapHBIX QYHKINN BUA:

y=k/X,y=x2,y=x3,y=[X|,y= X, OIIMCHIBATH CBOWCTBA YHCIOBOI dbynkmu o e€ rpaduxy.

K xoHiy oOydeHus B 9 KJiacce OOy4yaromuiicss MONYyYUT CJIEAYIOUINE TpeaIMETHBIC
pe3yJIbTaThI:

Yucjaa 1 BLIYMCJIEHUS

CpaBHUBAaTh 1 yHOPSAOYUBATH PAIMOHAIBHBIE U HPPALIMOHAIBHBIE YHCIIA.

BreimonusaTe apudmernyeckue ACUCTBUS C PANMOHAIBHBIMU YHCIAMH, COUYETas YCTHBIE U
MHCbMEHHBIE MPUEMBI, BBIMIOJHITH BBIYUCIEHUS C UPPALIMOHATIBHBIMU YU CIIAMH.

Haxonute 3HaueHus CTEneHedl ¢ UEeIbIMU MOKAa3aTeNsIMU U KOPHEW, BBIYMCIATH 3HAYCHUS
YUCTIOBBIX BBIPAXKEHUM.

OKpyrisaTh ACUCTBUTEIbHBIE YHCIIA, BBIMOIHATh NPUKUIKY PE3YJIbTaTa BHIYMCICHHM, OLICHKY
YUCTIOBBIX BBIPAXKEHUM.

YpaBHeHNS U HEPABEHCTBA



Pemrate nMHENHBIE U KBAJApPATHBIE YPAaBHEHHUsSI, YPABHEHUS, CBOASAIIMECS K HUM, IPOCTEHIINE
IpOOHO-PALlMOHATIHBIE YPABHEHMS.

Pemate cucreMbl ABYX JMHEHHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHHH, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCSA TMHEHHBIM.

Pemrate TEKCTOBBIE 3a/1a4H aNreOpanvdeckuM CIocoOOM C TTOMOIIBIO COCTABJICHUS! YPAaBHEHHS
WJIM CUCTEMBI IBYX YPABHEHUH C IBYMS IICPEMEHHBIMH.

[IpoBOANTH IPOCTEHIINE UCCIENOBAHMS YPABHEHUM U CUCTEM YPaBHEHMM, B TOM YHCIE C
IIPUMEHEHHEM I'padUuecKuX MpeiCTaBlIeHUH (ycTaHaBIMBaTh, UMEET JIM yPAaBHEHHE WM CHUCTEMA
YpaBHEHHH peLIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

Pemrate nuHeliHbIC HEpAaBEHCTBA, KBAapaTHBIC HEPABEHCTBA, N300pakaTh pelIeHNE HEPAaBEHCTB
Ha YHACIIOBOM IPSIMOM, 3aIIUCBIBATH PELIEHUE C TIOMOIIBIO CUMBOJIOB.

Pemate cuCTEMBI JTMHEHHBIX HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIIIOUYAIOIIHAE KBAaJpPaTHOE
HEpaBEHCTBO, M300pa)kaTh pEIIEHUE CHUCTEMbl HEPAaBEHCTB HAa YHMCIOBOM HPSMOM, 3alUChIBATh
pellIeHNE C IIOMOIIBIO CUMBOJIOB.

Hcnonbp30BaTh HEPABEHCTBA MIPU PELICHUH PA3IMYHBIX 3a7ad.

DOYyHKIUH

PacriosnaBate (pyHKIMHM n3ydeHHBIX BHUIOB. [I0oKa3pIBaTh CXeMaTHYECKH DPACIIOJIOKEHHE Ha
KOOpJIUHATHOU IJIOCKOCTH rpaduKoB byHKIMi
puna:y =kx, y=kx+ b, y=kix, y=ax2 +bx+c¢,y=x3, y= xy= |x, B

3aBHCUMOCTH OT 3HaYeHHUI KO3(PPHUIIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKIIMH.

Crpouth M u300pakaTb CXEMaTHUECKU TI'padUKU KBAJAPaTUYHBIX (QYHKLMH, ONUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHIA 1O UX TpaduKaMm.

Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKLUIO 10 (GopMylie, IPUBOIUTH IPUMEPHl KBaJpaTUYHbBIX
(GyHKIMN U3 pealbHOM KU3HH, (GU3NKU, TEOMETPHUH.

YucaoBbIe MOCIEI0BATEILHOCTH H IPOrPecCHH

Pacnio3HaBaTh apu(METHUYECKYI0 U TI'€OMETPHUYECKYI0 IPOTrPEecCHU MpPU Pa3HbIX crocobax
3alaHusl.

BBINONHATE BBIYMCIEHUS C MCIOJIB30BaHMEM (OpMyNT n-ro wieHa apupMeTHUecKoW Hu
Tr€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHbl OCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemrate 3aaum, CBI3aHHBIE C YHCIOBBIMH ITOCJIEIOBATEIBHOCTSMU, B TOM YHCIE 3a/1a4d W3
peanbHOM JKHU3HHU (C UCTIONBb30BAHUEM KAJIBKYIATOPA, IIUPPOBBIX TEXHOIOTHIA).

TemaTn4eckoe IIIAHUPOBAHUE

7 kiaace
Haspanwue riaBsl KommuectBo yacos KonnuectBo DJIEKTPOHHBIE
K/pabor (mudpoBsie)

oOpa3oBarenbHbIE

pecypcsl

JIuneliHoe ypaBHEHHE C 13 1 Sxnacc,
OJHOM EPEMEHHOU bubnmnoreka [JOK

[ensie BeIpaxxeHUs 49 3 Sxnacc,
bu6nmoreka [JOK

DyHKIIUN 11 1 Sknacc,
bu6nmoreka [JOK

CucreMbl TMHEHHBIX 22 1 SIxnacc,
ypaBHEHUM bubnuoreka [JOK

IToBTOpEeHnE 7 1 Sknacc,
bu6mmorexa [JOK




Hroro 102 7
8 kuace
HazBanue riaBbl KonuuectBo yacos KonuuectBo DIIeKTPOHHBIC
K/paboT (mdpoBsbIC)
o0Opa3oBaTeNbHbIC
pecypcebl
PanmonanbHbie BBIpaXeHUs 40 3 SIxnacc,
bu6mmoreka [{OK
KBanpaTtHbie KOpHU 25 1 Sxnacc,
bu6mmoreka [{OK
KBanpatHsle ypaBHEeHUs 23 2 Sxnacc,
bubmuorexa [JOK
[ToBTOpeHue 14 1 Sknacc,
bubmuoreka [JOK
Uroro 102 7
9 kacc
HasBanue riaBbl KonunuectBo yacos KoauuectBo DIIEeKTPOHHBIC
K/paboT (mdpoBsbIC)
o0Opa3oBaTeNbHbIC
pecypchl
HepaBencrtpa 27 1 Slknacc,
bu6mmorexa [{JOK
KBanpatuunas QyHKIus 33 2 Sknace,
bu6mmorexa [{[OK
DNEeMEHTHI IPUKIIATHON 18 1 Sknace,
MaTeMaTHKH bu6mmorexa [{TOK
Yucnosbie 15 1 SIxnacc,
MOCJIEOBATEIBHOCTH bubnuoreka [JOK
IToBTOpEeHHE 9 1 Sknacc,
bu6mmorexa [{[OK
Hroro 102 6
Hoypoqnoe INIAHUPOBAHUE
7 kiacce
No Tema ypoka Koun-Bo vacos KonTponbnas
pabota
| Henenst | JlelcTBUA ¢ paluOHAIbHbBIE 1
YuCIaMu 1
Pemenne ypaBHeHM 1
CraproBasi KOHTpPOJIbHAs 1
pabota Nel
2 Henens | Benenue B anreopy. 1
Brenenue B anreopy. 1
JIuneliHOE ypaBHEHHE 1
3 Henens | JIuHeitHOe ypaBHEHUE 1
JIuneliHoe ypaBHEHHE 1
Penrenue TeKCTOBEIX 3amau 1




4 penens

Perrenue TekCTOBBIX 3a7a4
Penrenue TeKCTOBEIX 3amau
Pemrenue TeKcTOBBIX 337134

5 Henensa

[ToBTOpEHME U cUCTEMATU3AIHS
yueOHOro Marepuaia.
[ToBTOpEHME U cUCTEMATH3AIHS
yueOHOro Marepuana.
KontponbHas paborta Ne2

|

6 Henena

ToxnaecTtBa

ToxnectBa

CrerneHb ¢ HaTypaJIbHBIM
MoKa3aTejieM

— e |

7 HEenens

CreneHb ¢ HaTYpaJbHBIM
HOKazaTeseM

CreneHb ¢ HaTypaJIbHBIM
HoKazaTeeM

CBolicTBa CTENEHU

—_— —

8 Henmens

CBoiicTBa cTeneHu
CBoiicTBa CTEeneHn
CBoiicTBa cTeneHu

9 Henena

OnHOYIEHEI
OIHOYIEHEI
Muorouien

10 memensa

CrnokeHue U BEIYUTaHHUE
MHOT'OWIEHOB
CnoxeHrie U BEIYMTAaHHE
MHOTOYJIEHOB
CrnoxeHrie U BEIUUTAaHHE
MHOTOYJIEHOB

et e e |t e e |

11 senens

VYMHOXEHHE OqHOWIIEHA Ha
MHOTOYJICH
VYMHOXEHHE OqHOUWIIEHA HA
MHOTOYJICH
VYMHOXEHHE OqHOUWIIEHA HA
MHOTOYJICH

12 nenens

YMHOKEeHHEe MHOTOYJIeHa Ha
MHOTOYJICH
YMHOKEeHNEe MHOTOYJIeHa Ha
MHOTOYJICH
YMHOKEeHNEe MHOTOYJIeHa Ha
MHOTOYJICH

13 wenmensa

YMHOKEeHNEe MHOTOYJIeHa Ha
MHOTOYJIEH

Brigecenue o0miero
MHOYKUTEIS 32 CKOOKHU
Brigecenue o0mero
MHOYKHUTEIS 32 CKOOKHU

14 wenensa

Brigecenue o0miero
MHOXHTEJIS 38 CKOOKH
Merton rpynnupoBKH
MeTto rpynnupoBKu

15 wenmensa

Merton rpynnupoBKU
HOBTOpeHI/Ie u cucremMaTruni3anus
Kontponbnas pabora No3

— e |




16 Henens

PaGora Han ommbkamMu
[TpousBeneHne pasHOCTH U

CYMMBI
[TpousBenenue pa3HOCTH U

CYMMBI

17 uenensa

[TpousBeneHne pasHOCTH U
CYMMBI

Pa3zHocTh kBagpaToB
Pa3HoCTh KBapaToOB

18 Hemensa

KBazpat cymmblI 1 pasHOCTH
KBagpar cymMMBI 1 pasHOCTH
KBazpar cyMMbl U pasHOCTH

19 wemensa

[Ipeobpa3oBanne MHOrOUIEHA
[IpeoOpa3oBaHe MHOTOUIECHA
[Ipeobpa3oBaHre MHOrousIeHA

20 "enens

Kontponbnas pabota Ned
CyMMa 1 pa3HOCTb KyOOB
CymMa ¥ pa3HOCTh KyOOB

et e e |t e e | e ek [k

21 wenens

[IpuMeHeHue pa3InuHbIX
croco6oB
[IpuMeHeHue pa3InuHbIX
croco6oB
[IpuMeHeHue pa3InYHbIX
croco6oB

22 "enens

KonTponbuas pabota Ne5
CBsi3b MEX1y BETMUMHAMU
CBs13b MEXTy BETMUMHAMHI

23 "enens

CrnocoOsI 3a1anus QyHKIUN
Crioco0b! 3a1aHUs PYHKIIUU

I'padux pyHkumn

24 nenens

I'paduk pyHkunu
I'padux pynkumu
Jlunelinas yHKIUSA

25 "enens

Jluneitnast pyHkuus
Jlunelinas GyHKIUSA
[ToBTOpEHUE M CUCTEeMaTH3AIHS

26 Henens

Konrtponbnas padora Ne6
VYpaBHEHUE € 1ByMs
NIEPEMEHHBIMU
VYpaBHEHUE C 1ByMs
IIEPEMEHHBIMU

— e [t e e | e e | ek ek | ke

27 "Henens

JInHeitHoe ypaBHEHUE C IBYMS
IIEPEMEH.
JIvuHeitHoe ypaBHEHUE C IBYMS
NIEPEMEH.

28 Henens

['padpuaeckuit MmeTox pemeHus
CUCTEM

['padpuaeckuii MmeTom pereHus
CUCTEM

I'padpuaeckuii mMeTonm pemeHus
CUCTEM

29 Henens

Penrenue cucteM METOIOM
MMOJACTaHOBKU




Pemenune cucteM MeTOa0M
MMOICTAaHOBKH
Pemenune cuctem MeToa0M
MMOICTAaHOBKH

30 Henens

Pemenune cuctem MeTo0M
CIIOJKCHMSA
Pemenune cuctem MeTo10M
CIIOJKCHMSA
Pemenune cuctem MeToa0M
CIIOJKCHMSA

31 wenmensa

Pemenune cuctem MeToa0M
CIIOJKCHMSA

Pemenne 3amay ¢ TOMOIIBIO
CHCTEM

Pemenne 3amay ¢ TOMOIIBIO
CHCTEM

32 wemensa

Pemenne 3amaq ¢ moMOIIbIO
CHCTEM

Pemenne 3amaq ¢ moMOIIbIO
CHCTEM

KonTponbpHast padora Ne7

33 Hemensa

[ToBTOpenue. O1HOWIECHBI
IToBTOpeHue. MHOrOUsIEHBI
IToBropenue. @opmyibl

34 wenens

[ToBTOpenue. CucreMbl
yYpaBHEHUU

Hrorosas x\p

Amnanus k/p. Utorosslil ypok

— [ [

IToypo4Hoe niIaHupOBaHUE

8 ki1acc

VYueOHas
Heens

Tema ypoka

Koi-Bo yacos

KoHntposbHbie
paboThI

1 Henens

Panmonansubie 1pobu
Parmonansheie 1poou
OcCHOBHOE CBOMCTBO ApodHU

2 Hexensa

OcHoOBHOE CBOMCTBO ApoOU
OcHOBHOE CBOHCTBO ApoOH
CiiokeHne ¥ BBIYMTaHUE
npobeii ¢ 0TMHAKOBBIM
3HAMEHATEIISIMHU

— e e |

3 genensa

Cl10KeHHE U BEIYUTAHHE
npo0eit ¢ 0OTMHAKOBBIM
3HAMEHATCIISIMU
Ciio’)keH1e 1 BBIYUTAHHE
npobeii ¢ 0TMHAKOBBIM
3HAMEHATEISIMU
CrnoskeHue ¥ BEIYUTAHUE
npo0Oelt ¢ pa3sHBIMHU
3HAMEHATCIISIMU




4 uenpensa

CrnoskeHue ¥ BEIYNTAaHUE
npoOel ¢ pa3HBIMHU
3HaMEHATCIIAMU
CrokeHne 1 BIYMTaHHE
npo0Oelt ¢ pa3sHBIMU
3HaMeHaTeIIMU
CrnoskeHue ¥ BEIYUTAaHUE
npo0el ¢ pa3HBIMHU
3HaMEHATCIIAMU

5 Henens

CrnosxeHue U BhIYUTaHHE
Ipo0eii ¢ pa3HBIMU
3HaMEHATEeISIMU
CroxeHue ¥ BbIUUTAHUE
JpoOeli ¢ pa3HbIMHU
3HAMCHATEIISIMU
KonTponbnas pabora Nel

6 Henens

VYMHOXKEHUE U JICIICHHIC
npobei
VYMHOXKEHHUE U JICIICHHUE
npobei
VYMHOXKEHHUE U JICIICHHIC
npoben

7 Henens

Bossenenue npobu B CTENICHB
ToxecTBeHHBIC
peoOpa3oBaHUs
ToxnecTBeHHBIC
npeoOpa3oBaHUs

8 Henens

ToxnecTBeHHbIE
npeoOpa3oBaHUs
ToxnecTBeHHbIE
npeoOpa3oBaHUs
KontposnbHas pabora Ne2

9 Henens

PaBHOCWIIBHBIE ypaBHEHUS
PaBHOCHUIIbHBIE ypaBHEHUSA
PaBHOCWIIbHBIEC YpaBHEHUS

10 Henensa

CreneHs ¢ 1eJIbIM
OTPUIATEIILHBIM ITOKa3aTeIeM
CreneHs ¢ 1eJIbIM
OTPHUIATEIILHBIM ITOKa3aTeIeM
CreneHs ¢ 1eJIbIM
OTPHUIATEIILHBIM ITOKa3aTeIeM

| ek [

11 Henens

CTerneHs ¢ 1eabIM
OTPHUIIATEIILHBIM TTOKa3aTelIeM
CBoiicTBa cTeIeHH

CBOMCTBA CTEIIEHN

12 uenens

CBoiicTBa cTEIEHU
CBOICTBA CTEIIEHU
OyHKIMS y=K/X

13 "Henens

¢byHkusa y=k\x
byHKIUS y=K/X
byHKIHS y = K/X

14 wenensa

Kontponbnas padota Ne3
dyukiys y=x2 u ee rpaguk
dyukiysg y=x2 u ee rpaguk

—t | e e |




15 Henensa

dyukiys y=x2 u ee rpaguk
KBagparusie kopHU
KBajipaTHble KOPHH

16 Henens

KBagparusie KopHU
KBanpaTHbie KopHH
MHOeCTBO U €ro 3JIeMEHTbI

17 uenensa

MHOK€ECTBO U €r0 3J1€MEHTEI
ITogMmHOXK€ECTBO
ITogMmHOX€ECTBO

18 Henens

Uucnosble MHOXKECTBA
YucaoBble MHOXKECTBA
CoiicTBa apu(pMeTHIECKOro
KBaJIp. KOpHs

e b e | e ek [ e ek [

19 Henena

CaoiicTBa apuPpMETHIECKOTO
KBaJpat. KOpHS

CaoiicTBa apupmMeTnuyecKoro
KBaPaTHOT'O KOPHS
ToxnecTBeHHbIE
peoOpa3oBaHUs

20 uenmens

ToxxaecTBeHHBIC
peoOpa3oBaHUs
ToxaecTBeHHBIC
peoOpa3oBaHUs
ToxaecTBeHHBIC
peoOpa3oBaHUs

21 uenens

ToxecTBeHHBIC
npeoOpa3oBaHUs

dyuknus y=vX , ee cBoiicTBa
dynknus y=v/x, ee rpadux

22 "Henens

dynkims y=v/x, ee rpaduk
Kontponbnas padota No4
KBanpaTHbie ypaBHEeHUs

23 Henensd

KBanpaTHbsle ypaBHEHUS
KBagparusle ypaBHEHUS
KBanpaTHbsle ypaBHEHUS

24 uenens

®opMyita KOpHEH KBaJPATHOIO
ypaBHEHUSA
®opMyita KOpHEH KBaJPATHOIO
ypaBHEHUSA
®opMyia KOpHENH KBapPaTHOTO
ypaBHEHUS

—t e e e [ e e |

25 "Henens

®opMyia KOpHENH KBaJPATHOIO
ypaBHEHUs

Teopema Buera

Teopema Buera

26 "Henens

Teopema Buera
Konrtponsnas pabora NeS5
KBagpatHslil TpexuieH

27 nenensd

KBanpatsslil TpexuieH
KBagpatuslil TpexuieH
Pewrenne ypaBHeHui,
CBOIAINMXCS K KBaPATHBIM

et e e | e e [k

28 nenens

Pewenne ypaBHeHUI
Pemienue ypaBHeHumit




Pewienue ypaBHeHUI

29 uenens

Pemienue ypaBHeHuit kak
MaTeMaTHYeCKHE MOJIEIN
Pemenue ypaBHeHumit
Pewrenue ypaBHeHUN

30 genena

Pemenue ypaBHeHuit
KonrtponsHas padora Neb
Amnanus k/p. [loBropenue.

31 Henens

IToBrOopenue. Panmonaisusie
npodu

[ToBropenue. CteneHpb
[Tosropenue. CteneHpb

[N [ N i g [ VG G

32 Henens

[ToBTOpenue. ®yHKUMHU
[ToBTOpenue. ®yHKIMHU
[ToBTrOopenne OyHKIMSA

33 "Henensa

[ToBTOpenue. KBaapatHsie
KOpHU

[ToBTOpenue. KBaapaTHsie
ypaBHEHUS

[ToBTopenue. KBaapaTHsie
ypaBHEHUS

| ek [k

34 wenens

[ToBropenue. KBagparusie
yYpaBHEHUs

HroroBas KOHTpOJIBHAA
paborta

IHoypouHoe muIaHUpPOBaHUE

9 kjacc

VyeOHas
HeIels

Tema ypoka

Komn-Bo yacoB

KontponbHbie
paboThl

1 Henens

IToBTOpeHune
IToBTOpeHUE
IToBTOpeHune

2 Hexensa

Bxonnas auarmoctuka
YucnoBble HEPABEHCTBA
UucioBble HEPABEHCTBA

3 Henmens

UucnoBbie HEpaBEHCTBA
CBoiicTBa YHCIIOBBIX
HEpPaBEHCTB

CBoiicTBa YHCIOBBIX
HEPABEHCTB

N N e T e N S e e N =y

4 yenensa

CrnoxeHune u YMHOXCHHUC
YHCJIOBBIX HCPABCHCTB

5 Henmens

HepaBeHnctBa ¢ onHoOM
IIEpEMEHHOMN
Pemenne nuHeHbBIX
HEPABEHCTB

DN (= =t

6 Henensa

Pemrenne TuHENHBIX
HEPABEHCTB




Pemenue nuHeHHBIX
HEpPaBEHCTB
Pemenune nuHeHBIX
HEPABEHCTB

7 Henens

CucreMbl TMHEHHBIX
HEPABCHCTB
CucreMbl TMHEHHBIX
HEPABCHCTB
CucreMbl TMHEHHBIX
HEPABCHCTB

8 Hemens

CucreMbl TMHEHHBIX
HEPABCHCTB

CucreMbl TMHEHHBIX
HEPABCHCTB
[ToBTOpEenue u
cHUCTEMaTHU3alMsl 3HAHUI

9 Henens

KonTponbnas padora Nel
Pacmmpenue cBenenmii o

byHKIIUN
Pacmmpenue cBenenmii o

GbyHKIIUHU

10 Henensa

Pacmmpenue cBenenmii o
byHKIIUN

CaoiicTBa hyHKIUHU
CpoiicTBa hyHKINHU

11 Henensa

CaoiicTBa hyHKIUU
CaoiicTBa QyHKIIMH
Oynkius y=hf(x) u ee
CBOMCTBA

e [k

12 Henensa

Oynkius y=hf(x) u ee
CBOMCTBa

Oynkius y=kx+b ee rpagux u
CB-Ba

Oynkius y=kx+b ee rpagux u
CB-Ba

13 Henens

Oyukuus y=kx+b ee rpaduk u
CB-Ba

Oynkuus y=kx+b ee rpaduk u
CB-Ba

KBanpartuunas ¢pyHkus

14 wenens

KBagpatuunas ¢pyHKIus
KBanpatuunas ¢pyHkus
KBagparuunas ¢pyHkuus

[S—

15 Henens

KBanpatuunas ¢pyHkus
KBagpatuunas ¢pyHKIus
KonTponbhast paborta Ne2

16 Henens

Pemenue kBaagpaTHBIX
HEPABEHCTB
Pemenue kBaagpaTHBIX
HEPaBEHCTB
Pemenue kBagpaTHbIX
HEPABCHCTB

[ [

17 Henens

Pemrenne kBagpaTHbIX
HEPABCHCTB




Pemrenne kBagpaTHbIX
HEPABCHCTB
Pemenne kBagpaTHbIX
HEPABCHCTB

18 Henens

Cucremsbl ypaBHEHUH C IBYyMs
[IEpEMEHHBIMU
Cucremsbl ypaBHEHUH C IByMs
[IEpEMEHHBIMU
CucreMsbl ypaBHEHUH C IByMs
[IEPEMEHHBIMU

19 Henens

CucreMbl ypaBHEHUH € ABYMs
[IEpEMEHHBIMU
Cucrembl ypaBHEHUH C IBYyMs
[IEPEMEHHBIMU
CucremMbl ypaBHEHUH C IBYyMs
[IEPEMEHHBIMU

20 uemens

KonTponbnas padorta Ne3
Yucnosbie
IIOCJIEOBATEIIbHOCTH

21 uenens

Apudmernueckasi mporpeccus
Apudmernaeckas mporpeccust
Apudmernueckast mporpeccus

22 uenens

Apudmerndeckas mporpeccus
CyMMa n-nepBbIX 4JI€HOB
CYMMa N-TICPBLIX YJICHOB

23 uenens

CYMMa n-1I1CPBLIX YJICHOB
CYMMa N-TICPBBIX YJICHOB
FCOMCTpI/I‘IeCKaH rnporpeccusd

24 uenens

I'eomeTprueckas nporpeccus
I'eomeTpuueckas mporpeccust
CyMMa n-nepBbIX 4JICHOB

25 uenens

CymMma n-niepBbIX YWICHOB
CyMMa n-TiepBBIX YJICHOB
CyMMa OeckOHEeUHOM
reoMeTPHUECKOM Mporpeccu,
y KoTopoit |q|<1.
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26 uemens

CyMMa GeckoHeYHOM
reOMETPUUYECKOM POTPECCHH,
y KoTopoit |q|<1.
KonrtponsHas pabora Ne4
Maremarnueckoe
MO/JICIIMPOBAaHHE

27 "Henens

MaremMmatudeckoe
MOJIETTUPOBAHUE
[IponieHTHBIE pacueThl

28 uenens

[IpoueHTHBIE pacueTsl
[IpouieHTHBIE pacueThl
AOComII0THAS ¥ OTHOCHUTEILHAS
MOTPEIIHOCTh

S S S [ G G —y

29 uenens

AOCOMIOTHAs: M OTHOCUTEJbHAS
MOTPEUTHOCTb

OcHoBHbIE TIpaBUIIA
KOMOWHATOPUKH




OcHoBHbIE TIpaBUIIA
KOMOWHATOPUKH

30 Henensa

YacToTra 1 BEpOSITHOCTH
CITy4alHBIX COOBITUI
YacToTra 1 BEpOSITHOCTH
CITy4alHBIX COOBITUI
Kraccuueckoe onpenenenue
BEPOATHOCTH

31 Henens

Knaccuueckoe onpenenenue
BEPOATHOCTH

Knaccuueckoe onpenenenue
BEPOATHOCTH

HauanpHbie cBeASHUS O
CTaTHCTHKE

32 Henens

HavansHele cBenenus o
CTaTHCTUKE

IToBropenue. HepaBencrsa u
CHUCTEMBI HEPABEHCTB
KonTponbnas paborta Ne5

33 "Henensa

IToBTOpenue. HepaBencrtra u
CUCTEMBI HEPABEHCTB
[ToBrOopenue. @yHKIMHU U UX
rpaduxu

IToBTOpenue. CucreMsl
YPaBHEHUN U CUCTEMBI
ypaBHEHUH

U W S (U=

34 wenens

[ToBTopenue. IIporpeccun
KontpomnbHas pabora Ne6.
Hrorosas

Amnanus k/p. UTorosslii ypok

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

[Iporpamma A.I'. Mep3msik, B.b. Ilonmonckuii, M.C. Sxup, E.B. bynko (Maremaruka:
nporpammbl: 5-9 kmaccel A.I'. Mepsnsk, B.b. ITononckuii, M.C. Sxup, E.B. bynko /. — M.:

BenTana-I'pad, 2015.

METOINYECKHUE MATEPHAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET udposoit o0pasosarenbhbiil pecype aist mkou «SIKmace»

but6mmoreka [IOK




[Tpunoxxenue k pabodeit mporpamme
«®Dopmbl yyera padoyeil MporpaMMbl BOCIIMTAHUS

UCIIOJIb30BaHNUE BOCHUTATEIBHBIX BO3MOXKHOCTEH COAEp)KaHUS Y4eOHOrO IpeaMera uepes
oJI00P COOTBETCTBYIOIIUX 3214 JUIsl PEUICHHUS, TIPOOJIEMHBIX CHUTYallui ISl 0OCYKJICHHS B
KJiacce;

YCTQHOBJICHHE JIOBEPUTEIBHBIX OTHONICHUH MEKIY VYUYUTEIEeM U €ro Y4YCHHUKaMH,
CIIOCOOCTBYIOIIMX MMO3UTHUBHOMY BOCIIPUSITHIO YYAIIUMHUCS TPEOOBaHUI U MPOCHO yUHTEINS,
MPUBJICUCHUIO WX BHUMAHUSA K OOCYKIaeMOW Ha ypoke WH(OpMAIlMW, aKTUBU3AIUH HX
M03HABATEIBHON JIEATETLHOCTH,

noOyXK/ICHUE UIKOJBLHUKOB COOJIIOJaTh Ha YpPOKE OOIICTIPHUHSATHIC HOPMBI TOBEICHHS,
mpaBwia OOIICHHS €O cTapliuMU (YYUTENsIMHU) M CBEPCTHUKAMHU (00y4arolIMMHUCS),
MPUHIUIBI Y4eOHON JUCIUTUIAHBI M CAMOOPTaHU3aIINY;

NPUMEHCHHE HAa YPOKAaX HMHTEPAKTUBHBIX (DOpM pabOThl ydYalIMXCS: WHTCIUICKTYaJbHBIX,
CUTYAallMOHHBIX HWIpP, CTUMYJIHPYIOIIUX IO3HABATECIbHYI0 MOTHBAIMIO MIKOJHHHUKOB;
IPYIIIOBON PabOThI MK paOOTHI B Mapax, KOTOPBIC yyaT IIKOJIbHUKOB KOMaHIHON paboTe U
B3aMMO/ICHCTBHIO C IPYTUMH JICTHMU;

BKIIFOYCHHUE B YPOKH HMIPOBBIX IMPOIEAYP, KOTOPbIE MOMOTAIOT MOAICPKATh MOTHBAIIUIO
JeTed K MOJIYYCHHUIO 3HAHWMA, HAIAXHUBAHUIO IMO3UTHBHBIX MEKIUYHOCTHBIX OTHOIICHHUU B
KJ1acce, IIOMOTalT YCTaHOBIICHHUIO T0OpOXkKeIaTeaIbHONH aTMochepsl BO BpeMsl ypOKa,
opranusanys megcTBa, HACTABHUYECTBA MOTHBHPOBAHHBIX W 3PYIAMPOBAHHBIX YyYalUXCs
HaJ MX HEYCIEeBAIOIINMHU OJHOKIACCHUKAMHU, JTAIOIIET0 MKOIbHUKAM COIIMATEHO 3HAUUMBII
OTIBIT COTPYHHYECTBA ¥ B3AUMHOM ITOMOIITH.



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 133397933100110045794213742499444592196809849502
Bnageney OTpagHbix Hatanba BnagwmupoBHa

OeicTevTened C 05.09.2025 no 05.09.2026



http://www.tcpdf.org

		2025-09-05T13:19:02+0500




