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MOSACHUTEJIBHAS 3AITMCKA

Anrebpa sBNSeTCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOTO 00mIero oOpa3oBaHUs: OHa
obecrieynBaeT M3Y4YE€HUE IPYTUX AUCHUILIMH, KaK €CTECTBEHHO-HAyYHOrO, TaK M T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJODKEHHUS 0Opa3oBaHMS U B IOBCEIHEBHOW >KHU3HU.
PazButue y oOydaroluMxcs Hay4dHbBIX [PEJICTABIEHUMM O MPOUCXOXKICHUM M CYHIHOCTH
anreOpandyeckux aOCTpakiuii, cnoco0e OTpaXKeHUs1 MaTeMaTUYeCKOi HayKOM sSBJIEHUH M IPOLECCOB
B IIPUPOJIE€ U OOILECTBE, POJIM MATEMAaTHUYECKOTr0 MO/IEIMPOBAHUS B HAYYHOM [TO3HAHUU U B IIPAKTUKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS U KaueCTB MBIIIJICHHUS, HEOOXOAUMBIX AJIs
ajanTallud B COBpPEMEHHOM Lu(ppoBoM obiiecTBe. M3yueHue anreOpel obecrieuuBaeT pa3BUTHE
yYMEHUs1 HAOIIOAaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTU MBILIUICHUS,
CIOCOOHOCTH apTyMEHTHPOBAaHHO OOOCHOBBIBaTb CBOM JEHCTBUS M BBIBOJIBI, (HOPMYIMPOBATH
yrBepkaeHus. OcBoeHHe Kypca anreOpbl 0o0ecreduBaeT pPa3BUTHE JIOTUYECKOTO MBIIUICHUS
00yJaroImuxcs: OHH HCIOJB3YIOT JIEAYKTUBHBIE W HWHIYKTHBHBIC PpacCyXIeHHs, 0000ueHne u
KOHKpeTu3aluio, abcTparupoBanue u aHanoruto. O0ydeHue anreOpe mpeanosaraeT 3Ha4YMTeIbHbIHN
00BbEM CaMOCTOSITENILHON JIEATEIbHOCTU O0YYarOLIUXCsl, I03TOMY CaMOCTOSITEIbHOE pelIeHHE 3a7a4
ABJISICTCA pealu3aluen AeaTeJIbHOCTHOrO IPUHIUIA O0yUeHHUS.

B crpykrype nporpamMmsl yueGHOro Kypca «Anredpa» 1Jii OCHOBHOIO 00ILIero o0pa3oBaHUs
OCHOBHOE MECTO 3aHHMMAIOT COJEpKATeIbHO-METOANYECKUE JUMHUU: «Yucia MU BBIYUCICHUNY,
«AnreOpanuecKkue BBIPAKEHUS», «YpaBHEHHUS U HepaBeHCTBay, «DyHkuummy». Kaxngas uz atux
COJIEPKATEIIbHO-METOANYECKUX JMHUM pa3BUBAECTCS Ha MNPOTSHDKEHUU TPEX JIET M3YYEHHUs Kypca,
B3aUMOJICICTBYS C JAPYTMMHU €ro JHMHMUSIMU. B xone wu3ydeHuss yuyeOHOro Kypca oOydaromumcs
INPUXOJUTCS JIOTUYECKH PACCYXkKAATh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B cBs3u ¢
3TMM B TporpaMmy YydeOHOro Kkypca «AinreOpa» BKIOYEHbl HEKOTOpbIE OCHOBBI JIOTHKH,
IIPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3zjeslaXx MaTeMaTHYecKoro o0Opa3oBaHUS U CHOCOOCTBYIOLIHE
OBJIA/ICHUIO 00YYaroIMMHUCS OCHOB YHMBEPCAJIBHOIO MaTeMaTH4ecKOro si3pika. CozepikaTelbHOW U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca <«Anredpa» SBISETCS €ro WHTETPUPOBAHHBIN
Xapakrep.

Copepxanue nUHUK «Yucaa U BBIYMCIEHUS» CIYXKUT OCHOBOH JUIsl JajlbHEHIIEr0 M3Yy4eHHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOyYaIOLIUXCS JIOTMYECKOTO MBIIIIEHUS, (POPMUPOBAHUIO
YMEHHUS TI0JIb30BaThCs QJITOPUTMaMH, a TakXke NPUOOPETEHHI0 MPAKTUYECKHX HAaBBIKOB,
HEOOXOAUMBIX JIJIs IOBCEIHEBHON KHU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHMs CBS3aHO C PALMOHAIBHBIMH M HPPAUOHAIBHBIMU YHCIaMH, (HOpMUPOBAHHEM
IIPEICTAaBICHUA O AEWCTBUTEIBHOM YHCIE. 3aBEPLICHME OCBOEHUS UYMCIIOBOM JMHMM OTHECEHO K
cpenHemy obieMy 00pa3oBaHUIO.

Copep:xanue IByX anredpandeckux JUHUHN — «AnreOpanueckre BhIpaXXeHUs» U «Y paBHEHUS U
HEPAaBEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOYydYaIOIIMXCS MaTeMaTHYecKOoro arrmapara,
HEOOXOUMOro JJisi pelleHus 3aJad MaTeMaTUKH, CMEXKHBIX MPEAMETOB U  IPAKTUKO-
OpPUEHTHPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOTO o00Imero oOpa3oBaHMsl Y4eOHBI Marepuan
IPYIIUPYETCsS BOKPYT PallMOHAIBHBIX BBIpaXXEHUH. AsreOpa 1EeMOHCTpUPYET 3HAUCHHE MaTeMaTUKH
KaK fA3bIKa I TIOCTPOEHUS MAaTEMaTUYECKUX MOJIENIEH, ONMCAHUs MIPOLIECCOB U SIBJICHUM PEabHOrO
mupa. B 3agaun oOydeHuss anreOpe BXOIAT TakKe JalbHEHIIee pa3BUTHE alrOPUTMHYECKOTO
MBILUICHUS,, HEOOXOIMMOTO, B YaCTHOCTH, IJIsI OCBOGHHS Kypca HH(OPMATHKH, M OBJaJCHHE
HaBbIKAMU JEyKTUBHBIX paccyxkaeHuil. IIpeoOpa3oBaHue CHMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3sBUTHIO BOOOPAXKEHUs, CIIOCOOHOCTEN K MaTEMAaTHYECKOMY TBOPUYECTBY.

Conepxanne (HyHKIIMOHATLHO-Tpa(QUUECKON JTMHUHM HAIICICHO HA TOJIYYCHHE 00YUJarONUMUCS
3HaHUN O (QYHKIUAX KaK BOKHEHIIEH MaTEeMaTUYECKOW MOJENH i OMHCAHUS M HCCISIOBaHUS
pa3HOOOpa3HBIX MPOLIECCOB U SIBJICHUH B MpHpojie U oduiecTBe. M3yyeHue MaTepuana ciocoOCTBYeT
Pa3sBUTHIO Y OOYyYaloIIMXCS YMEHHUS HCIIOJNb30BaTh Pa3IMUYHbIC BBIPA3UTEIbHBIC CPEICTBA S3bIKA



MaTEeMaTUKd — CJIOBECHBbIE, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaI B (opMHpOBaHHE
MPEJICTABICHHUIA O POJIM MATEMATHKH B Pa3BUTHH [TUBUIN3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IiaHy B 7—9 Kiaccax M3ydaercsl yu4eOHbIH Kypc «Ajredpay, KOTOPBIN
BKJIIOYAET CIICAYIOIINE OCHOBHBIE pa3/ielibl cofepxanus: «Uuciaa u BEIYUCICHUs», «AlreOpandyeckue
BBIPAKCHU», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMMN.

Ha usydyenue yuebHoro kypca «Anredpa» oroautcs 306 vacos: B 7 kiacce — 102 gaca (3
yaca B Henemo), B 8 kimacce — 102 yvaca (3 yaca B Hemenio), B 9 kmacce — 102 yvaca (3 yaca B

HEJICITIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciaa v BBIYUCTICHUA.

JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, IEPEX0 OT OAHON (OPMBI 3arUCH IpoOel K Ipyroi.
IloHsiTHE palMOHAIBHOIO 4YHUCIA, 3alMCh, CPAaBHEHHE, YIOPSINOYMBAHHE PALMOHAIBHBIX YHCEIL.
Apudmernueckre ASUCTBUS C pallMOHATILHBIMU YKCIaMu. Pemienne 3a1a4 u3 peaabHON NpakTUKU Ha
4acTH, Ha JIpOOH.

CreneHb C HaTypajbHBIM IIOKa3aTelIeM: ONIpefesieHHe, NpeoOpa3oBaHUE BHIPAKEHUH Ha
OCHOBE OIpEIeIeHNs, 3a1Ch OONbIIMX Yncell. [IpouenTsl, 3an1uch NIPOLIEHTOB B BUE ApoOu U 1podu
B BH/JIE MIPOLICHTOB. Tpy OCHOBHBIE 3a/1a4¥ HA IIPOLIEHTBI, PELICHHUE 3a/1a4 U3 PEaIbHOU IIPAKTHKU.

IIpuMeHeHne PU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATYPAIbHBIX YHUCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHAIBHOCTH.

Auaredpanyeckne BbIPaKeHMS.

[IepemenHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTUMble 3HAYCHUS
nepeMeHHbIX. [IpeacraBneHye 3aBUCHMOCTH MEX/y BeIMUYMHAMU B Buje Gpopmyiibl. Beruncnenus mno
¢dopmynam. [IpeoOpa3oBaHne OYKBEHHBIX BbIpaXKEHUI, TOXKIECTBEHHO pPaBHbIE BBIPAXKEHUS, IIPaBUIIA
npeoOpa3oBaHusl CyMM M IPOM3BEACHUH, NpaBUIa PACKPHITHS CKOOOK W INpPHUBEIEHHUsS MOJOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.

Opnowienbl U MHorowieHsl. CreneHb MHorowieHa. CiojkeHue, BBIYUTAHHE, YMHOXKEHHE
MHOrouwieHOB. DOpMyJibl COKpAIlEHHOIO YMHOXEHUsS: KBaJgpaT CYMMBbI M KBaJpaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaJapaToB. Pa3inokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHS U HEPABEHCTBA.

VYpaBHeHHE, KOpEHb YpaBHEHMs, MpaBWiia NpeoOpa3oBaHMs ypaBHEHUS, PaBHOCUIBHOCTb
YPaBHEHHUH.

JInnelHOE ypaBHEHHUE C OJHOM NEPEMEHHOMU, YUCIIO KOPHEW JTMHEHHOIO YpaBHEHMUs, pELICHUE
JUHENHBIX ypaBHeHUH. COCTaBICHNE ypPAaBHEHUH 10 YCIOBHUIO 3aJa4l. PelleHne TeKCTOBBIX 3aJad ¢
MMOMOUIBIO YPABHEHHUI.

JluneiiHoe ypaBHEHHE C JBYMs NepeMeHHbIMU M ero rpadux. Cucrema IBYX JMHEHHBIX
yYpaBHEHUH C JByMs IepeMEeHHbIMU. PelieHue cucreM ypaBHEHUH CIOCOOOM MOJICTaHOBKHU.
[IpuMeps! penieHus TEKCTOBBIX 3a7a4 C TOMOIIBK CUCTEM YPaBHEHHM.

DYyHKIMH.

Koopaunara Touku Ha npsiMoil. UnuciaoBble NpoMeKyTKH. PaccTosiHre Mexay IByMs TOUKaMu
KOOPAMHATHOU IIPSIMOA.

[IpsmoyronbHas cuctema koopaumHaT, ocu OX m Oy. AGcumcca M OpauHaTa TOYKM Ha
KoOpJauHATHOM IuiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX (Qopmyinamu. Utenue rpaduxos
peanbHbIX 3aBucumocteil. [lonarue ¢ynkuuun. I'papuk pynkunu. CpoiictBa ¢yHkiuil. Jluneitnas
¢byuknus, e€ rpapuk. I'papuk ¢pynkuun y = [x|. I'paduueckoe perieHue JIMHEHHBIX YpaBHEHHUH U
CUCTEM JIMHENHBIX YPaBHEHUM.

8 KVIACC

Yuciaa v BBIYUCTICHUA.

KBagpatubiii kopeHb u3 uyucna. l[loHsTHe 00 wuUppanvoHAIBLHOM 4yHcie. JlecATU4HbIe
npUOIMKEHNsT UppaAlMOHATBHBIX uYncesl. CBOMCTBa apu(MeTHUeCKUX KBAJpPAaTHBIX KOPHEH U HUX
IPUMEHEHHE K NTPe0Opa30BAHNIO YHMCIOBBIX BBIPQXKEHUH M BBIYMCICHUSAM. J[efiCTBUTENbHBIE YKCTIA.
CreneHsb c 1eNnbIM MMoKaszaTesneM U e€ cBoiicTBa. CTaHgapTHas 3alKUCh YHUCIIA.

AsredOpanyeckue BbIPaKeHUS.

KBanpaTHslil TpEXUIIEH, Pa3I0KEHUE KBAPATHOIO TPEXWIEHA HA MHOKHUTEIIH.



Anrebpandeckas 1podb. OCHOBHOE CBOMCTBO airedpandeckoit apoou. CiokeHue, BEIYUTaHHE,
YMHOXXEHUE, JiefieHne anreopanyeckux Apooeil. PanyionanbHble BbIpakeHHs 1 UX IpeoOpa3oBaHue.

YpaBHeHHS M HEPABEHCTBA.

KBagpatHoe ypaBHeHue, QopMmyla KOpHEH KBajapaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHeHui, cBOIAIIMXCA K JIMHEHHBIM W KBajgpaTtHbM. [lpocreiimme apoOHO-
palOHAIbHBIC YPABHEHUS.

I'papuueckass mHTepHpeTalnus YpaBHEHHH C JBYMsl NEPEMEHHbIMH M CUCTEM JIMHEHHBIX
YPaBHEHHH C IByMs II€PEMEHHBIMH. [IpuMepsl peleHuss CUCTEM HEJIMHENWHBIX YPAaBHEHUU C JBYMs
IIEPEMEHHBIMH.

Pemienue TekcTOBBIX 3aa4 aNredpandeckuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJIHOM NepeMEeHHON. PaBHOCHUIIBHOCTD
HepaBeHCTB. JIMHENHbIE HEepaBEHCTBA C OJHOM nepeMeHHOM. CHUCTEMbl JIMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHO.

DOYyHKUMH.

[Tonarue ¢ynkuuu. OOGnacTh ompeneneHus M MHOXKECTBO 3HaueHuM ¢(yHkuuu. CrocoObl
3aaHus QyHKIHI.

I'paduk pynkuuu. Urenue cBoiictB ¢yHkiuu no e€ rpaduky. [Ipumepsl rpaduxos GyHKIHIHA,
OTPa)KAIOIIUX PeabHbIE IPOLECCHI.

OyHKIMM, OMNMCHIBAIOLIUE NPSAMYI0 U OOpaTHYIO IpPONOPLUOHAIBHBIE 3aBUCUMOCTH, HUX
rpaduku. Oynxwun y = x2, y = x3, y = \x, y=|x|. Tpadudeckoe peureHne ypaBHEHHH U CHCTEM
YpPaBHEHUU.

9 KJIACC

Yuciia 1 BbIYHCICHUSA.

PanonanbHbele 4Kcia, WppalMOHAIbHBIE 4YHCIa, KOHEUHble M OECKOHEYHbIE JECATHYHBIE
apoOu. MHOXXeCTBO JEHCTBUTENBHBIX YHCEI, JeHCTBUTEIbHBIC YHCIA KaK OECKOHEUHbIE AeCATUYHBIE
apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM JEMCTBUTENBHBIX YHUCEN H
KOOPJAMHATHOU IIPSIMOA.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apuUPMeTHUecKue JEUCTBUS C JEHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTEILHOCTD IPOLIECCOB B OKPYXKAIOIIEM MUPE.

[IpuOnmx€HHOE 3HAYEHHE BEIWYMHBI, TOYHOCTh NpuOmKeHus. OKpyrieHne dYuces.
IIpukuaka 1 oLeHKa pe3yabTaTOB BHIYUCICHU.

YpaBHeHHS M HEPABEHCTBA.

JInneiiHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHHH, CBOAAILMXCS K KBajpaTHbIM. bukBagpaTtHoe
ypaBHeHue. IIpumepsl pelieHus ypaBHEHHHW TPETbEd M 4YETBEPTOM CTEMEHEH pa3JIoKEHUEM Ha
MHOXUTENH.

Pemenue npoOHO-paniMoHANBHBIX ypaBHEHMH. PereHne TEKCTOBBIX 3a/ay anreOpandecKum
METOJ0M.

VYpaBHeHHE C JByMs NEpeMEHHbIMM M ero rpaduk. PemeHue cucrtem ABYX JTHHEHHBIX
YPAaBHEHUH C JBYMs IIEPEMEHHBIMU. PerieHue cucTem AByX ypaBHEHHUH, OJHO U3 KOTOPBIX JIMHEWHOE,
a Japyroe — BTOpoH creneHH. [paduyeckas HHTEpHpeTallsi CHUCTEMBl ypaBHEHHH C ABYMs
[IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3374 aNreOpandecKuM CIIoCOOOM.

YucnoBbie HEPAaBEHCTBA U MX CBOMCTBA.



Pemienue nWHENHBIX HEPABEHCTB C OJHOW mNepeMeHHOW. PemieHue cHUCTEM JTMHEWHBIX
HEpPaBEHCTB C OJHON mepeMeHHOW. KBampaTHeie HepaBeHcTBA. ['padmuueckas HMHTEpIIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOYyHKUMH.

KBampatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpIWHATHI BEPITHHBI
apaboJibl, OCh CHMMETPHUU MapadOJIbL.

I'padukn dyukmumii: y = kx, y=kx + b, y=k/x, y=x3, y =x, y = |x| , # ux cBoiicTBa.

YuciioBble MOCIEA0BATEIBHOCTH U MPOTPECCHM.

[lonsiTHEe 4YKMCIIOBOM MOCIEAOBATENBHOCTU. 3aJaHuE IIOCIEAOBATEIBHOCTH PEKYPPEHTHOMN
dhopmymoit u popMyIoi N-ro dieHa.

Apudmernueckas 1 reomeTpudeckas nporpeccun. @opmMynsl N-ro ujaeHa apupMeTudeckon u
Tr€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne wWieHOB apu(pMETHYECKOH W TEOMETPUYECKOH MpOTrpeccuii TOYKaMH Ha
KOOpPJIMHATHOM IIOCKOCTU. JINHEHHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE POIIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATBI
JInyHOCTHBIE  pe3yJbTaThbl  OCBOCHHS  IpOrpaMMbl  ydyeOHOro Kypca  «AnreOpa»

XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHNE:

IIPOSABJICHUEM HMHTEpeca K NPOIIJIOMY M HACTOSILEMY POCCHHCKONM MAaTEMATHKH, LIEHHOCTHBIM
OTHOILIEHHUEM K JOCTH)KEHHUSAM POCCHMCKMX MAaT€MaTHKOB U POCCUHCKON MaTEMAaTHYECKOHM IIKOJIBI, K
HCIOJIb30BAHUIO 3TUX JOCTHXKEHUI B IPYTUX HayKax M MPUKIAAHBIX cepax;

2) rpaxiaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHIO OOS3aHHOCTEH TpakJaHWHA M pealu3aldd €ero Ipas,
MPEJCTaBICHUEM O MATeMaTHUYECKUX OCHOBaX (YHKIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHUH,
IpOLEAYp IPpaKJaHCKOro 00IecTBa (HalpUMep, BBIOOPHI, ONMPOCHI), TOTOBHOCTHIO K OOCYXKJIEHUIO
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM HPUMEHEHHUEM JOCTHUKEHHM HAyKH, OCO3HAHHUEM
BaXHOCTU MOPAJIbHO-ITUYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOM Ha akKTUBHOE Y4YaCTHME€ B PELICHUM NPAKTUYECKHUX 3aJad4 MaTeMaTH4eCKOU
HaNpaBICHHOCTH, OCO3HAHHWEM BAXXHOCTH MaTEMAaTHYECKOro OOpa30BaHUS Ha MNPOTSHKEHUU Bcel
KHU3HH JUI YCIIEIIHOW MPO(eCCHOHATBPHON JAEATEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAaHHBIM BbIOOPOM M IMOCTPOCHHEM WHIUBUIYaIbHOW TPACKTOPUM OOpa30BaHUS U JKU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETHUECKOMY BOCIIPHATHIO MaTeMaTHYECKHX OOBEKTOB,
3aJ1a4, peIIeHUH, pacCyKICHUM, yMEHHUIO BUIETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHEHTAllMell B JEATENIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayuyHBIX HpeICTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS  YelloBeKa, MpPHUPOJAbl M  OOLIecTBa, IMOHUMAaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl YeIIOBEUECKON JESITEeIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU
JUI pa3BUTHUS IIUBWIM3AIMM, OBJIAJEHUEM SI3BIKOM MaTEeMaTHMKH M MaTeMaTHYeCKOM KyJIbTypou Kak
CPEICTBOM IIO3HAHUS MHUpPA, OBJIAJEHUEM MPOCTEHIIMMH HAaBBIKAMU  HCCIIEIOBATEIbCKON
NeSITeNIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (pOopMHpPOBAHHE KYJAbTYPbl 310POBbSI M 3MOLHOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO NPUMEHATh MATEMaTUYECKHE 3HAHMS B HMHTEPECAX CBOErO 3/10pPOBbS, BEIACHMS
3I0pOBOTO 00paza KHM3HM (30pOBOE MHUTaHHE, COANTAHCHUPOBAHHBIM PEXUM 3aHATHA W OTABIXA,
perynspHas ¢puznueckas akTUBHOCTB), C(pOPMUPOBAHHOCTHIO HaBbIKA PeQIIEKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOr'o e MpaBa JAPyroro 4yeioBeKa,

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpUEHTalle Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHMU JJs pelleHus 3agad B olsactu
COXPAHHOCTH OKPYXAIOLIEH cpesibl, INIAaHUPOBAHUS IOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIECTBUI
IUIsL OKPYXKAIOLIEH Cpezbl, 0CO3HAHUEM TI00aTFHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIeM U MyTel UxX
peleHus;

8) aganTanus K H3MEHAIIMMCS YCIOBHAM COLHAJLHOH M IPUPOAHON Cpelbl:

TOTOBHOCTBIO K JCHCTBHAM B YCJIOBHMSX HEONPEIEIEHHOCTH, INOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4€pe3 NPAKTUYECKYIO ACSATEIBHOCT, B TOM YHCIIE YMEHHUE YUUTHCS y IPYTUX JIOACH,
IpUOOpETaTh B COBMECTHOM J€SITE€IBHOCTH HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMY U3 OIBbITA APYTHX;

HEOO0XOAMMOCTBIO B (OPMHUPOBAHUHM HOBBIX 3HAaHUI, B TOM uucie (QOpPMYJIUpOBaTh HIEH,
MOHATHUS, TUINOTE3bl 00 OOBEKTaX W SBJIECHUAX, B TOM UHUCIIE pPaHEe HEU3BECTHBIX, OCO3HABaTh
neGuuUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAITUIO KaK
BBI30B, TpPEOYIOMUNA KOHTPMEP, KOPPEKTUPOBATh TMPUHHMAEMble PCIICHWS W JCHCTBUA,
(hOopMyIMpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (POPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBble Jjornueckue aAecTBUs:

®  BBIBINTH U XapaKTEPU30BATh CYIISCTBEHHBIC MPU3HAKH MAaTEMAaTUIECKUX OOHEKTOB, TOHITHIA,
OTHONIICHUH MEXKIYy TIOHATUSAMHU, (OPMYIUPOBATH ONPEICICHUS TMOHITHHA, YCTaHABIUBATH
CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKAIMK, OCHOBAHHS JUIS OOOOLICHHS W CpaBHEHHs, KPUTECPUH
MIPOBOAMMOI0 aHAJIN3a;

®  BOCIPHHHMMATh, (OPMYIHpPOBaTH U MPEOOPA3OBBHIBATH CYKACHUSA: YTBEPIUTEIbHBIE U
OTpHILIATENIbHBIC, CAMHIUYHBIC, YACTHBIC U 00IIE, YCIOBHBIE;

e BBUIBIATH MaTEeMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOpeuHs B (akrax,
JAaHHBIX, HAOJIOJEHUSAX U YTBEPKACHUSX, PEAJIaraTb KPUTEPUU JIJIsl BBISIBICHUS 3aKOHOMEPHOCTEN 1
IIPOTUBOPEYU;

e JenaTh BBIBOABI C HCIOJNIB30BAHUEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3buparh J0OKa3aTeabCTBA MaTEMaTHYECKUX YTBEPXKICHHH (TpsAMble W OT MPOTUBHOIO),
MIPOBOANTH CaMOCTOSITENIbHO HECIOXHBIE JI0Ka3aTeIbCTBA MaTeMaTH4eCKHX (aKTOB, BBICTPAUBAThH
apryMeHTaluI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE PACCYXACHMUS;

e BBIOMpaTH CHOCOO pelieHus yuyeOHOM 3anadyu (CpaBHUBATh HECKOJIBKO BapUAHTOB pPELICHHUS,
BBIOMpaTh HanboJiee MOAXOSAIINN C Y4ETOM CaMOCTOSITENIbHO BBIJIEIIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

®  ICIIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATEIbCKUA WHCTPYMEHT IMO3HAHUSA, (HOPMYIUPOBATH
BOMPOCHI, (PUKCHUpYIOIIME MPOTUBOpEUUE, MpoOJIEMy, CaMOCTOATENBHO YCTaHABIMBAThb MCKOMOE M
JaHHOe, (OPMHUPOBATH TUIIOTE3Y, APT'YMEHTHUPOBATh CBOIO MO3ULIMI0, MHECHUE;

®  TIPOBOJUTH IO CAMOCTOATENBHO COCTaBIEHHOMY IUIAaHY HECJIOXKHBIM 3KCIIEPUMEHT, HEOOIIbILIOE
HCCIIeIOBAHKE 110 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOro 00bEKTa, 3aBUCUMOCTEl 0OBEKTOB
MeX1y COOOM;

®  CcaMOCTOSTeNbHO (hOpMYyIUpOBaTh OOOOIIEHMS M BBIBOJBI IO pE3ylbTaTaM IPOBEAEHHOIO
HAOIIIO/IEHNUsI, WCCIIEIOBaHMS, OIIEHWBATh JIOCTOBEPHOCTh IOJYYEHHBIX pEe3YylbTaTOB, BHIBOJIOB U
0000IIIEeHHI;

e [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIlECcca, a TAKKE BBIIBUraTh MPEIIOI0KEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

® BLISIBJISITH  HEJIOCTATOYHOCTh W HM30BITOYHOCTh HH(GOPMAIUHU, TaHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4u;

® BHIOMpATh, AHAJIM3UPOBATH, CHCTEMATU3UPOBaThb W  HUHTEPIPETHPOBATh HH(MOPMALINIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

e BIOMpaTh (opMmy TmpeacTaBieHUs HHGOPMALUMU U WUIIOCTPUPOBATH peEIIaeMble 3aJauu
CXeMaMH, AMarpaMMaMiy, HHOU rpaduKoi U X KOMOMHALIUAMU;

® OIICHUBATh HAAEKHOCTh HH(DOpPMAIMHM 1O KPUTEPUSM, TMPEATOKEHHBIM YYHUTEIEM WIH
c(hOpMYyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

® BOCIIPUHUMATh U (OPMYIUPOBATH CYXKACHHS B COOTBETCTBUM C YCIOBUSMHU H IEISIMU
oOIIeHHs], ICHO, TOYHO, TPAaMOTHO BBbIpaXkaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX M MUCHhMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUS 0 X0y PeLIeHus 3a7jaui, KOMMEHTHPOBATh IMOJTYYEHHBIN pe3ynbTar;



®B X0J¢ OOCYXIEHHS 3a7aBaTh BOMNPOCHI IO CYIIECTBY OOCYXZaeMOW TeMBbI, MPOOJIEMBI,
pemaeMoil 3ajaud, BBICKA3bIBaTh HJEH, HAIEJICHHbIC Ha IIOMCK pPELICHMs, CONOCTaBJIATh CBOU
CYXKJEHHUS C CYXIEHUSAMM JPYI'MX YYacTHUKOB JAManora, oOHapyXHWBaThb pa3IM4M€ U CXOACTBO
MO3ULMH, B KOPPEKTHOU opme HOpMyIUpOBaTh Pa3HOIIACHsI, CBOU BO3PAKECHHUS;

® [IPE/ICTABIATh pPE3YyJbTaThl PELIEHUS 3aJauM, SKCIEPUMEHTA, HWCCIEI0BAaHUS, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS € Y4ETOM 3a/ad IPE3eHTAlMM M O0COOEHHOCTEH
ayaAUTOpUY;

®[IOHMMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHJHOM M WHAWBUIAYAIBbHOW pabOTHI MpH
peleHny y4yeOHbIX MaTeMaTUYECKUX 3a7ay;

® IPUHUMATH 1[€JIb COBMECTHOM e TeNbHOCTH, IUIAHUPOBATh OPTaHU3aLUI0 COBMECTHOM paboThI,
pacrpenenars BUAbl pabOT, TOTOBAPUBATHCSA, OOCYXKIATh MPOLECC M Pe3yibTaT paboThl, 0000IIaTh
MHEHMsI HECKOJIbKUX JIFO/IEH;

® y4yaCTBOBaTh B TPYMIOBBIX (opmax padboTsl (00CyXaeHHs, OOMEH MHEHUSIMH, MO3TOBBIE
LITYPMBbl U JPYTHE), BBIIOJIHATH CBOIKO 4acTh pabOThl U KOOPAWHUPOBATH CBOU JCHCTBHS C APYTUMU
YJieHAMH KOMAaHJIbl, OIICHWBAaTh KadeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO KPUTEPHUSM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.

PeryasiTuBHbIe yHHBepcalbHble y4eOHbIe AeiicTBUSA

Camoopranuszaums:

® CaMOCTOSITEJIBHO COCTAaBJIATH ILJIaH, aJIFOPUTM PELICHUs 3aJauyd (WIM €ro 4acTb), BbIOMpaTh
CIOCO0 peleHHs ¢ yYETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHU ¢ y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, YJMOIHOHAJILHBIH HHTEJIEKT:

®BJAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTpOJIA IMpolecca W pe3ylbTaTa pelieHus
MaTeMaTHUYECKOH 3aauu;

® [IpEIBUJIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpU PEUICHUH 3a/ladd, BHOCHUTb
KOPPEKTHBBI B JIEITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE pe3yjibTara MAESITENbHOCTH IIOCTABIEHHOW WENM W YCJIOBHSIM,
OOBSICHATh NMPUYMHBI JIOCTUKEHUS WIM HEAOCTHKEHHs ILeJIH, HAaXOAWTh OLIMOKY, /aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY.
HPEIAMETHBIE PE3YJIbTATDBI

K koHIty 00yuenus B 7 kjacce 00yJaroIuics MOIyduT CAeIyIOIue MPeIMETHbIE Pe3yIbTaThl:

Yuciia 1 BbIYUCICHUA

BoeimonHsATe, coderas YCTHbIE U THCbMEHHbIE MPHUEMBI, apupMeTHYEeCKHe IeHCTBHUS C
palMOHAIBHBIMH YHCIAMU.

HaxonuTh 3HaueHus: YMCIOBBIX BBIpAXEHHUH, MPUMEHITh Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIUHCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHHM, COEepPKaLUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoauTh 0T 01HOM (HOPMBI 3aITUCH YUCEN K APYTroi (Mpeodpa3oBIBATh AECATUUHYIO IpOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUUHYIO JIPOOb).

CpaBHUBaTh U YHIOPSAJOYMBATh PALlMOHAJIBHBIE YUCIIA.

OxpyrisTh yncna.

BBINONMHATE NPUKHIKY M OLIGHKY pe3ylbTaTa BBIYMCICHHW, OLEHKY 3HAYEHUN YHCIOBBIX
BBIPAKCHUH. BBITIOIHATE AEUCTBHS CO CTENEHSIMU C HATYPaJIbHBIMU ITOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKK JEIMMOCTH, PA3JI0KCHUE HA MHOKUTEIIN HATYypPAJIbHBIX YHCEIL.

Pemarp NpakTUKO-OPUCHTHPOBAHHBIE 3aJa4yd, CBS3aHHBIE C OTHOLIEHWEM BEIIMYMH,
IIPONOPLUUOHAIBHOCTBIO BEJIMYHH, MPOLICHTAMH, MHTEPIPETUPOBATH PE3YyJbTaThl PELICHUS 3a1ad C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PACCMAaTPUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpasKeHUs



Hcnonp30Bare anreOpanyeckyr0 TEPMUHOJIOTMIO M CHUMBOJMKY, NMPUMEHATh €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaa.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPKEHUH MPU 3aJJaHHBIX 3HAUCHUSIX EPEMECHHBIX.

BeimonHATe mpeoOpa3zoBaHMs IIETIOTO BBIPAKEHHS B MHOTOWICH NPUBEACHUEM MOJO00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONMHATE YMHOKEHME OJHOYWIEHA HA MHOIOYJIEH M MHOIOYJIEHAa Ha MHOTOWIEH, IIPUMEHSTH
(bopMyIIbl KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioKeHUe MHOTOWIEHOB Ha MHOXMTEIM C MOMOILIbIO BBIHECEHHS 32 CKOOKH
00111€r0 MHOXKUTEIS, TPYIITUPOBKYU ClIaraeMblX, IPUMEHEHUs (POpMYIT COKPALIEHHOTO YMHOXKEHUS.

[IpuMeHnsaTh NpeoOpazoBaHUs MHOTOWIEHOB JUISl PELEHMs pa3jIM4yHbIX 33]ad U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBAa CTENEHEW C HATypaJIbHBIMU IIOKa3aTENIIMU Ui MPEoOpazOBaHUS
BBIPA)KCHU.

YpaBHeHHsI M HEPABEHCTBA

Pemarp smHelHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NPUMEHAA IIpaBWia Iepexona oT
UCXOJHOTO YPaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTh, ABIIETCS JIM YMCIIO KOPHEM yPaBHEHUS.

[TpumensTh rpaduyeckre METOIbl P PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupars mpuMepbl map 4Mcel, SBISIOMUXCS PELICHHEM JMHEWHOro ypaBHEHHS C JIByMs
IIEPEMEHHBIMHU.

Crpouth B KOOPAWHATHOW IJIOCKOCTU I'padUK JMHEHHOTO ypaBHEHHUS C ABYMs IEPEMEHHBIMU,
MOJIB3YSICh TPAaUKOM, TIPUBOIUTH IPUMEPHI PELICHUST YPABHEHUSI.

Pemarp cuctembl ABYX JIMHEHHBIX YpaBHEHMH C JIByMS IEpEMEHHBIMH, B TOM 4YHCIIE
rpapuyecKu.

CocTaBiATh 1 pelaTh JMHEHHOE YPABHEHHME WUIIM CUCTEMY JIMHEHHBIX YPaBHEHUH IO YCIOBHIO
3aJ1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M ITOJy4EHHBIN pe3yNbTar.

DyHKUNH

N300pakaTh Ha KOOPIMHATHOM MPSAMON TOUKH, COOTBETCTBYIOLIUE 33JaHHBIM KOOpPIUHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbl, 3alIUCHIBATH YHCIOBBIE IPOMEKYTKH Ha aJIreOpanvdeckoM SI3bIKE.

OTmeuaTh B KOOPJAWHATHON IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAWHATaM, CTPOUTH Ipaduku
muHeHbIX QyHKIMHA. CTpouTh rpaduk GyHKIUU Y = [X].

OnuceiBaTh ¢ NOMOIIbIO (DYHKIUN HM3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMU: CKOPOCTb,
BpeMsl, pPacCTOSIHUE, [IeHa, KOJIMYEeCTBO, CTOMMOCTb, TPOU3BOUTENILHOCTh, BpeMs, 00bEM PaOOTHI.

HaxonuTs 3HaueHune GyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuil crnoco0 MNpeAcTaBICHUS M aHanM3a WHGPOPMALMU, H3BIEKATh H
MHTEPIPETHPOBATH UHPOPMALIUIO U3 TPa(QUKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonIty 00yuenus B 8 kjiacce 00y4Jaromuics MoayquT CICAYIONNE TPEAMETHBIC PE3YIbTAThI:

Yucia v BbIYUCTCHUSA

Hcnons30BaTh HaydaldbHbIE NPEACTABICHHUS O MHOXKECTBE JECHCTBUTENBHBIX 4YHCEN MJIA
CpPaBHEHHUS, OKpYIJIEHHUS U BBIYHUCICHUM, H300pa)kaThb JEWCTBUTENbHBIE YHMCIA TOYKAaMU Ha
KOOPAMHATHOU IIPSIMOIA.

[IpuMeHATh MOHATHE ApU(PMETUUYECKOTO KBAJPATHOTO KOPHSA, HAXOJUTh KBaJpaTHHIC KOPHHU,
UCTOJNB3ys TIPU HEOOXOJMMOCTH  KalbKYJISATOp, BBIOMHATH MpPeoOpa3oBaHUs  BBIPAKEHHIA,
coJiepKallMX KBaJpPaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Mcnonp30Bath 3anucy OOJBIIMX U MaJIbIX YUCEN C TIOMOIIBIO JIECATHUUYHBIX Jpo0Oei U cTeneHen
gucia 10.

AnredOpanyeckue BbIpasKeHM s

IIpuMeHATh MOHATHE CTENIEHU C LIEIBIM I0Ka3aTeNIEM, BBIIOIHATh IPE0Opa30BaHUs BHIPAXKEHUH,
COJIEPIKAIMX CTEIICHH C LEJIBIM IT0KA3aTEIEM.



BbINonHATE TOXIECTBEHHBIE NMPEOOpPa30BaHMsI PALMOHAIBHBIX BBIPAKCHUH HAa OCHOBE IPaBUII
JeWCTBUI HaJl MHOTOYJIEHAMU U alnreOpanyecKuMu JpoOsMu.

PackmagpiBath KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[TpumeHsaTh NpeoOpa3oBaHMs BBIPAKEHUH JUIsI pEIICHHs Pa3lIU4HBIX 3aJad U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHusI H HEPaBEHCTBA

Pemarp nmHelHbIe, KBaJPATHBIC YPABHEHMS W PAllMOHAJIbHBIC YPAaBHEHUS, CBOALIMECS K HUM,
CUCTEMBI IBYX YPABHEHMH C ABYMs [IEPEMEHHBIMHU.

IIpoBoguTh NpOCTEHUIINE HCCIECNOBaHWS YPaBHEHUN W CHCTEM YpPAaBHEHUH, B TOM 4YHCIE C
IIPUMEHEHUEM TpaUuecKuX NpeACcTaBiIeHUN (yCTaHABIMBATh, UMEET JM ypaBHEHHE WM CHCTEMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT clIOBECHON (OPMYIHUPOBKH 3a/aui K €€ anreOpandeckoi MOJENIU C MOMOUIBIO
COCTAaBJICHUS] YPABHEHUS UM CUCTEMbl YPAaBHEHUN, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4¥ NOJIY4ECHHBIA PE3yNIbTaT.

IIpuMeHsTh CBOMCTBAa YHUCIOBBIX HEPABEHCTB MJIsi CPAaBHEHUS, OLIEHKH, DPELIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEpPEeMEHHON M MX CHUCTEMBI, JJaBaTh rpa)uuyecKyr0 MILIOCTPALMI0 MHOXKECTBA
pELIEeHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHuMaTh W UCTONB30BaTh (PYHKIMOHAIBHBIC IMOHSTHS U S3BIK (TEPMHHBI, CHUMBOJIHYECKUE
0003HAaYCHHS), ONMPEACIATh 3HaueHHe (YHKIHWU IO 3HAYCHUIO apryMEHTa, ONPEACIsTh CBOWCTBA
byHKIMY 10 e€ rpaduKy.

Crpouts rpaduKu 31€eMEHTapHbIX PYHKLINN BUA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OIICHIBATH CBOHACTBA YHCIOBOH (YHKIMH 110 e rpaduKy.

K koHIly 00yueHus B 9 kjacce 00y4aromuics MoyduT caelyromue NpeIMeTHbIE pe3yabTaThl:

Yuciia 1 BBIYHCTICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIBHBIE U UPPALMOHAIBHBIEC YHCIIA.

Beimonuate apudmernueckue ASUCTBUS C PALMOHAIBHBIMM YHCIAMH, COYETas YCTHbIE U
MUCbMEHHBIE TPUEMBI, BBITTOJIHATH BEIUMCIICHUS C UPPALIMOHATIBHBIMU YHCIIAMHU.

HaxomuTth 3HaueHus cTeneHed C LEIbIMU IOKa3aTeNsIMU U KOpHEH, BBIYUCIATH 3HAUYECHUSA
YHCJIOBBIX BBIPAXKEHUH.

OxpyryisiTh EeHCTBUTENbHBIE YHCIIA, BBINOJHITH NMPUKUIKY pE3yJbTaTa BBIYMCIECHUH, OLIEHKY
YHCIJIOBBIX BBIPAXKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemarp ynnHelHbIE U KBaJpaTHbIE YPaBHEHUS, YPAaBHEHHUs, CBOJASIIUECS K HHMM, NPOCTEHIINE
IpoOHO-pallMOHATIbHBIE YPABHEHHUS.

Pemarp cucteMbl IBYX JIMHEHHBIX ypaBHEHUH C JABYMs IEPEMEHHBIMU W CHUCTEMBI JBYX
YpaBHEHHUI, B KOTOPBIX OJJHO YpaBHEHUE HE SIBISIETCS JTMHEHHBIM.

Pemarp TekcToBble 3amaun anreOpanyeckuM CIOCOOOM C MOMOIIBIO COCTAaBJICHUS YpaBHEHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBoauTh HpOCTEMIINE HCCIENOBaHMWS ypaBHEHUN W CHUCTEM YypaBHEHHUM, B TOM 4YHCIE C
IpUMEHEHHEM TpaHuuecKuX MNpeICTaBIeHUN (yCTaHABIMBATh, UMEET JHM YpaBHEHHE WM CHCTEMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemrates nuHeiHbIe HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA, N300paXKaTh PELICHHE HEPAaBEHCTB
Ha YHCIOBOM NPSAMOM, 3aIIMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Pemarp cuCTeMBl JTMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBaJApaTHOE
HEpaBEHCTBO, M300pa)kaTb pELIEHHE CHCTEMbl HEPAaBEHCTB Ha YHCIOBOM MpPsIMOH, 3aluchIBaTh
pEIIEHNE C IOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PELICHUH Pa3IMYHBIX 3a1ady.

DyHKUMH



PacriosHaBath (yHKIMHM H3y4eHHBIX BHJOB. [lOoKa3pIBaTh CXeMaTH4eCKH PACHOJIOKEHHE Ha
KOOPAMHATHOM IJI0CKOCTH TpadukoB GyHKIwi Buga: Y =KX,y =kx + b,y =k/Xx,y=ax2 +bx+c,y=
x3, y =Vx, y = |X|, B 3aBHCHMOCTH OT 3HadYeHHiT KO>()(DUIHEHTOB, ONUCHIBATH CBONCTBA (YHKIIHIA.

Ctpouthb 1 n300pakaTh CXeMaTUYECKH IpauKy KBaPAaTHUHBIX (PYHKINH, ONUCHIBATh CBOMCTBA
KBaJPaTUYHBIX (PYHKLIUH 110 UX TpaduKam.

Pacnio3naBath KBajpaTHyHylO (GYHKIHIO MO (hopMyie, MPUBOAUTH MPUMEPHI KBaJPaTUYHBIX
GbyHKIMIA U3 peabHOM KU3HHU, (PU3NKH, TEOMETPUH.

YucioBble MOCI€10BATETHOCTH U MPOTPecCHH

PacriosHaBath apudMETHYECKyI0 M T'€OMETPUYECKYIO MPOTPECCHM TPH Pa3HbIX crocobax
3a7aHusl.

BBIMONHATE BBIYUCIEHHUS C HWCHOJB30BaHWEM (OPMYNI N-TO wieHa apupMETHYECKOH U
r€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJIEHOB.

N300pakaTh YIEHBI MOCIEIOBATEIPHOCTH TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemrate 3amaum, cBsi3aHHBIE C YHCIOBBIMH IIOCIIENOBATEIBHOCTSMHU, B TOM YHUCIIE 33aJa4d U3
peaNbHOM )KU3HU (C HCIOIB30BaHUEM KaJIbKYIATOPA, IU(POBBIX TEXHOIOTHI).



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
No KonnuectBo yacos DnekTpoHHbIe (HU(POBHIC)
i HaumenoBanue pa3nenos u Beero Kowrrpostbabie | TpakTicckie 00pa3oBaTeIbHBIC PECYPCHI
TEM IPOTrpaMMbI
paboTsI paboTsl
1 Yucna u BBIYUCIICHUS. o5 5 bubmuoreka [JOK
PanmonansHbIe uncia https://m.edsoo.ru/7f415b90
5 AnrebOpanueckue 7 5 bubnnoreka [JOK
BBIPAXKEHUSI https://m.edso0.ru/7f415b90
3 YpaBHeHus u 20 5 bubnuoreka [JOK
HEPaBEHCTBA https://m.edso00.ru/7f415b90
4 Koopaunarsl u o4 5 bubnunoreka [JOK
rpaduxu. DyHKIUU https://m.edso0.ru/7f415b90
5 [ToBTOpEHME U 6 1 bubnuotexa [JOK
00o0mIeHne https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 102 9 0
I10 ITPOTPAMME
8 KJIACC
No KonnuectBo yacos DnekTpoHHbIe (U(POBHIC)
I /;[ HaumenoBaHue pa3aenoB u Beero Komrpomsabie | Tpaxtimeckie 00pa3oBaTeIbHBIC PECYPCHI
TEM IPOTrpaMMbI
paboTsl paboTh
1 Yucna v BBIYKCIICHUS. 15 1 bu6mmoreka [IOK
KBagpaTHbie KOpHU https://m.edsoo.ru/7f417af8
4 .
) | emenema | B morea 10K
" https://m.edsoo.ru/7f417af8
1oKa3areyiemMm
Anre6
3 BLJIFZmpe ?{PII/ITCKHG 5 1 bu6mmoreka [IOK
P Lo https://m.edsoo.ru/7f417af8
KBagparHslil TpEXuieH
Anrebpanyeckue
4 BI)Ipa)KI;HI/IS[ 15 2 bubmorexa [IOK
i https://m.edsoo.ru/7f417af8
AnreGpanueckas Apoob
v
5 | nepasercraa. 15 1 bubmorexa HOK
p | https://m.edsoo.ru/7f417af8
KBazgparHble ypaBHEHHS
6 Xep a;BHe?{HCPE; CucrtemMbl 13 1 bubmmorexa LOK
P VN https://m.edsoo.ru/7f417af8
ypaBHEHUHU
;[ e 2 | 1 BuGorra 10K
P ! https://m.edsoo.ru/7f417af8
HepasencrtBa
8 Oynaknun. OCHOBHBIE 5 bu6nmoreka [JOK
TIOHSATHUS https://m.edsoo.ru/7f417af8
9 Oyaknun. YucmoBbie 9 1 bubnmoreka [JOK
byHKIIMN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME M 6 1 bubnmoreka [JOK
00001eHNEe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB
I1O0 TTPOT'PAMME 102 10 0
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9 KJIACC

KonuuectBo uacos

OnekTpoHHbIe (U(POBBIC)

IJI\;.I: HanMenoBaHue pa3nesnoB u Beero Konrpomsabie | Tpaxtieckie o0Opa3oBaTelbHBIC PECYPCHI
TEM NPOTPaMMBbI
paboTsI paboTsl
1 Yucna u BBIYUCIICHUS. 9 1 bubmuoteka [JOK
JleMicTBUTEIbHBIC YKCIIa https://m.edso00.ru/7f419d08
YpaBHeHus u
o | HepaBeHCTBa. 14 1 bubmmoreka [JOK
YpaBHEHUs C OJTHOU https://m.edso00.ru/7f419d08
NIepEMEHHOMN
VYpaBHe
3 Hepp;;{eHHcIf];; Cucremsl 14 1 Enbmorexa IIOK
. https://m.edso00.ru/7f419d08
ypaBHEHUU
YpaBHeHUs U
4 HeppaBeHCTBa 16 1 bubmmorexa [IOK
‘ https://m.edso00.ru/7f419d08
Hepagenctpa
bubmuoreka [JOK
S | Pynxuun 16 1 https://m.edso00.ru/7f419d08
5 Yuciossie 15 5 bu6mmoreka [IOK
MOCJIEAOBATEIbHOCTH https://m.edso00.ru/7f419d08
[ToBTOpEHUE
’ bu6mmoreka [IOK
7| obodmenme, y 18 1 https://m.eds00.ru/7f419d08
cHUCTeMaTU3alus 3HaHUI
OBIIEE KOJIMYECTBO HACOB 102 8 0
I1O TTPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Anrebpa, 8 kimacc/ Makaperue FO.H., Munmiok H.I'., Hemkos K.W. u apyrue; non pegaxkuen
Tenskosckoro C.A., AkunonepHoe obuiectBo «3narensctBo «IIpocBenienue»

» Anre6pa, 9 knacc/ Maxkaperaes FO.H., Munatok H.I'., Hemkos K.U. u apyrue; non penaxiuen
TemsikoBckoro C.A., AkunonepHoe oomectBo «M3narensctBo «IIpocBemenne»

* Marematuka. Anre0pa: 7-i kimacc: 0a30BbIi YpOBEHb: yueOHUK, 7 kiacc/ Makaperue 10.H.,
Munmrok H.I'., HemmkoB K.W. u npyrue; nox pexa. Tenskockoro C.A., AKITMOHEpHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenune»

METOAUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Matemaruka. Anreopa : 7—9-e kaccsl : 6a30BbIi YPOBEHB : METOIMYECKOE ITOCOOUE K TIPEIMETHON
nuHUK yueOHuKkoB 1o anredope FO. H. MakaperueBa, H. I'. Munmiok, K. U. Hemikosa u ap./ —

2 e uzn., crep. — Mockaa : [Ipocsenienune, 2023 — 54 c.

INU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://myschool.edu.ru/?ysclid=Imxjalkk8z578829606
https://resh.edu.ru/



https://myschool.edu.ru/?ysclid=lmxja1kk8z578829606
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