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HOACHUTEJIBHASA 3AITMCKA

AnreOpa dBIsSIeTCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOIO OOILIEro
oOpa3oBaHMs: OHa oOecneyMBaeT H3y4eHHME JpYrMX JAMCLHUIUIMH, Kak
€CTECTBEHHOHAYYHOr0, TAK U I'YMaHUTapHOTO LIUKJIIOB, €€ OCBOEHUE HEOOXOIMMO
JUISL TOPOJOJKEHUsT oOpa3oBaHWMS U B IOBCEIHEBHOM >ku3HH. Pa3Butue y
oOydJaronMxcsi Hay4YHbIX MPEACTABICHUN O TMPOUCXOXKICHHUH U CYUIHOCTU
anredpandyeckux aOCTpakiuii, crnoco0e OTpakeHUs MaTeMaTUYeCKOW HayKoH
ABJIGHUH M TMPOLECCOB B IMpHpPOJEe U O0OILECTBE, pOJU MaTeMaTUYECKOro
MOJIETTUPOBAHUS B HAay4YHOM TIO3HAHMM U B TPAKTUKE CIIOCOOCTBYET
(bOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB MBIILIEHUS, HEOOXOAMMBIX
JUIS  aJanTalid B COBPEeMEHHOM IdpoBoM obmiecTtBe. M3ydenuwe anreOpsl
o0ecrieunBaeT  pa3BUTHE YMEHUs  HaOm0JIaTh, CpaBHUBATh, HAaXOAUTH
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIILIJIEHUS, CHOCOOHOCTU
apryMEHTUPOBAaHO OOOCHOBBIBATH CBOM JEHCTBUS U BBIBOIBI, (POPMYJIHPOBATH
yTBepxaAcHUs. OcBOeHHE Kypca anreOpbpl oOecrednBaeT Pa3BUTHE JIOTHYECKOIO
MBILIUICHUS] OOYyYalolMXCA: OHU HCHOJB3YIOT JCIYKTUBHbIE M WHIYKTHUBHBIC
paccyxaeHus, 000OIIEHHEe W KOHKPETU3aluio, a0CTparupoBaHUE W aHAJOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTENbHBIE OOBEM CaMOCTOSITEIbHOU
JESTeIbHOCTH  00y4YaroIMXCsl, MOITOMY CaMOCTOSITEIbHOE pEelIeHHEe 3aj]ad
ABIISIETCS peajn3alueil 1eaTeIbHOCTHOTO MPUHIINIIA O0YYEeHHUS.

B crpykrype mnporpamMmbl yueOHOro kKypca «Anaredpa» Jjsi OCHOBHOI'O
oO1ero o0pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJIEP>KATEIbHO-METOINUECKHE
auHUM: «Yucnaa U BBIYUCIEHUA», «ANredpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxnmas w3 3THX CcOAepKaTeIbHO-METOIUYECKUX
JIMHHAN Pa3BUBAETCS HA NPOTSHKEHUUM TPEX JIET U3yUYEHUS Kypca, B3aUMOJIECHUCTBYS C
IpYyrUMHU €ro JuHusMUA. B Xxoxe wu3ydeHus y4yeOHOro Kypca oO0yyaromumcs
OPUXOAUTCS JOTUYECKU PACCYKIaTh, HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIM
A3blK. B cBs3M ¢ 3TMM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3zJienax
MaTEMAaTUYECKOT0 00pa30BaHUs U CIIOCOOCTBYIOIIME OBJIAJECHUIO 00YYarOIIUMUCA
OCHOB  YHUBEpPCAJbHOIO  MaremaTudeckoro s3pika. CopnepkarenpbHO U
CTPYKTYPHOM OCOOECHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHuUN «Yucaa W BBIYMCICHUS» CIY>)KUT OCHOBOM IS
JaJIbHEUIIEr0 U3y4YeHHUs] MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHUIO Yy OOyYaromIMXcs
JIOTUYECKOTO MBIILIEHUS, POPMUPOBAHUIO YMEHUS MOJb30BAThCS aJrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJIsl [IOBCEITHEBHOM
KU3HU. Pa3BUTHE NMOHSATHSA O YKCJE HA YpPOBHE OCHOBHOI'O O0ILEro 0Opa3oBaHHUsA
CBSI3aHO C PALMOHAJIBHBIMH M HMPPALMOHAIBHBIMU 4YHCIAMH, (POPMHUPOBAHUEM



MPEJICTABICHUN O JEUCTBUTEIBHOM YHCJE. 3aBEPUICHUE OCBOCHMSI YHCIIOBOU
JUHUY OTHECEHO K CpeiHEMY 00I1IeMy 00pa30BaHUIO.

Coneprxkanue ByX anreOpandecKux JUHUN — « AreOpandecKkre BhIPAKCHUS
U «YpaBHEHHS W HEPABEHCTBA» CIMOCOOCTBYET (OPMHUPOBAHUIO Y OOYUAIOIIHUXCS
MaTeMaTUYEeCKOro ammapara, HeOOXOAUMOIo Jis PEIICHUs 3a]ady MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3ajgady. Ha ypoBHe
OCHOBHOTO 00IIero o0pa3oBaHus y4eOHBIM MaTepuall TPYHIUPYETCS BOKPYT
pallMOHANIBHBIX BbIpakeHUU. Anredpa JEMOHCTPUPYET 3HAUYCHHUE MATEMAaTUKHU Kak
S3bIKa IS TIOCTPOCHMS MaTeMaTHYECKUX MOJIeNIeld, OIMUCAHUSl MPOIECCOB H
ABJICHUM peanbHOro Mupa. B 3amaunm oOydeHuss anreOpe BXOMAST TaKxkKe
JanbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEO0OXOAMMOro, B
YaCTHOCTH, JUISi OCBOCHHUS Kypca HH(POPMATUKHU, W OBJIAJICHUE HaBBIKAMHU
JNENYKTUBHBIX paccyxkaeHui. [IpeoOpaszoBanrne CUMBOJBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs!, CHOCOOHOCTEHM K MaTEMaTUYECKOMY TBOPYECTRY.

Conepxanne GyHKIMOHATBHO-TPAaUISCKON JTUHUN HAIIEJIEHO Ha MOTyYeHUe
OoOyYaronMMuUCs 3HaHUW O (PYHKIUSAX KaK BaKHEHIIEH MaTeMaTH4eCKOW MOJAENn
JUISL OTIMCAHUS U UCCJIE0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBIICHUM B MPUPOJIC
u obmiectBe. M3yueHue martepuasia CIOCOOCTBYET Pa3BUTHIO Yy OOy4YaOIIUXCS
YMEHHUS UCTIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIbHBIEC CPEJICTBA A3bIKa MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMYECKUE, Trpaduyueckre, BHOCUT BKJIaJ B (HOpMUPOBAHUE
MPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTHUU LIMBUIIU3AIMHU U KYJIbTYPHI.

CormacHo yueOHOMY TulaHy B /-9 Kiaccax wu3ydaercs y4eOHBINH Kypc
«AnreOpa», KOTOpPBI BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COJCPKaHMUS:
«HYucnma #  BBIYUCIEHUS», «ANTeOpanuyecKkrue BBIPOKECHUS», «YPaBHEHUS U
HEpaBEHCTBA», «DyHKIMN.

Ha usyuenue yuebHOro kypca «Anredpa» orsogutcs 306 yacoB: B 7 kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Hexaenio), B 9
kiacce — 102 gaca (3 yaca B HeZlelo0).



COAEPXAHUE OBYUYEHUA
7 KIIACC

Yucsia v BbIYUCICHUSA

Jpo6u OOBIKHOBEHHBIC M JECSATHYHBIC, MEPEX0]] OT OJHON (POpMBI 3amucu
npobeit k gapyroi. IloHaTHe panMoOHAIBLHOrO 4YHCIA, 3alUCh, CpaBHEHHUE,
YIOPSIOYMBAHUE  pAlMOHATBHBIX 4ucell. ApudmeTndeckue OEUCTBHUS ¢
palMoOHAIbHBIMU YKCIIaMU. PeleHne 3ajay U3 peaibHOM MPAKTUKU HA YacTH, Ha
TpooH.

Cremenb ¢ HaTypaJbHBIM TIOKa3aTeJeM: OIpeJeieHne, Mpeodpa3oBaHue
BBIpaKECHUI HA OCHOBE OMNPEACIICHUS, 3aMUCh OOJIbIINX uKcel. [IpoieHThl, 3anuckh
MPOIICHTOB B BUJE APOOU U JIpoOU B BHUJI€ MPOIEHTOB. Tpu OCHOBHBIC 3aJja4u Ha
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEAIbHOMN ITPAKTUKHU.

[IpuMeHeHEe TNPHU3HAKOB  JEIUMOCTH, PA3JI0XKEHHE HA  MHOXUTEIN
HATYPAJIbHBIX YHUCETL.

PeasbHbie  3aBUCMMOCTH, B TOM 4YHCle TipsMas W oOpaTHas
IPOMOPLMOHAIIBHOCTH.

Asredpanveckue BbIpaKeHUs

[TepeMeHHBIE, YMCTOBOE 3HAYEHHUE BBIPAXKEHUS C MMEPEMEHHON. JlomycTuMble
3HA4YCHMS MEpPEeMEHHBIX. [IpeacTaBieHrne 3aBUCUMOCTA MEXKy BEJIMUMHAMU B BUJIE
dbopmyibl. Beraucnenus no ¢popmysam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXJECTBEHHO paBHbIE BBIPAKEHMS, TMpaBWiia NpeoOpa3oBaHUsS CyMM H
MPOU3BEACHUMN, TPAaBUIIa PACKPBITHSI CKOOOK U MPUBEICHUS OJO0HBIX CllIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEJIEM.

OnHounensl 1 MHOrowieHbl. CteneHb MHOrowieHa. ClioeHre, BbIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. @DOpMyJbl COKpAIICHHOTO YMHOXEHUS: KBajpaT
CyMMbI M KBajJpar paszHocth. @Dopmylia pa3HOCTH KBaApaTtoB. PasznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEJH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHUs, MpaBuwia NpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCWJIBHOCTh YPABHEHU.

JIuHelHOe ypaBHEHHWE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JMHEHHOTO
YpPaBHEHHUS, pEIICHHE JIMHEWHBIX YypaBHEHUU. CocTaBieHUE YpaBHEHHUM 110
YCIIOBHIO 3aJ1au. PenieHne TEKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHU .

JIuneiiHOe ypaBHEHHE C JABYMS NEPEMEHHBIMU U €ro rpaduk. Cucrema IByX
JIMHENHBIX YpPAaBHEHUW C JBYMsS IIEPEMEHHBbIMU. PelieHue cucrteM ypaBHEHUM
Croco0OM TMOJCTaHOBKU. [Ipumepbl pelieHuss TEKCTOBBIX 3a/lad C IMOMOIIbIO
CUCTEM YpPaBHEHUM.

DyHKIUU



Koopaunara Toukn Ha npsiMoil. UucioBeie mpoMexxyTku. PaccrosiHIe MEXTy
JIBYMSI TOUKaMH KOOPIAMHATHOU MPSMOA.

[IpssimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcmucca U opauHaTa
TOYKH Ha KOOpJAMHATHOU mockocTu. [Ipumepsl rpadukoB, 3agaHHbIX POpMyTamMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTeil. llonstue ¢dynkuun. I'paduk
dbynkiuu. CroiictBa ¢hyuknuit. Jluneiinas dyukius, e¢ rpaduk. I'padux QyHkimum
y = |x|. 'paduueckoe pernieHrne JIUHEWHBIX YPAaBHEHMH M CHUCTEM JIMHEWHBIX
YPaBHEHUM.

8 KJIACC

Yuciaa v BbIYUCJICHUS

KBanmpatubiii kopenb u3 uyucna. [loHste 00 uppanMOHAIBbHOM YHCIIE.
JlecsTuuHble TPUOTMAKEHUST UpPAlMOHAIbHBIX ynces. CBoicTBa apuMeTHuecKux
KBaIPAaTHBIX KOPHEH M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YMCIIOBBIX BHIPAKCHUM
Y BBIUHUCJIEHUSAM. JIeHCTBUTEIIBHBIE YHCIIA.

Crenenb ¢ 1ienbIM IOKa3aTesneM U €€ cBoiicTBa. CTaHIapTHAS 3alliCh YUCa.

Auredpanveckue BbIpaKeHUS

KBampaTHblil  TpEXuseH, pas3joKEHHE KBAJAPATHOINO TpeXwieHa Ha
MHOUTEIIH.

Anrebpandeckass Jpoob. OCHOBHOE CBOWCTBO alreOpandecKkod JapoOwu.
CrnoxeHue, BbIUMTAHHE, YMHOXEHHE, JIeJICHUE alreOpandeckux ApoOeH.
PanronanbpHbIe BBIpaXeHUs U UX MPeoOpa3oBaHUE.

YpaBHeHUs M HEPABEHCTBA

KBampatHoe ypaBHenue, (opmyna KOpHEH KBaJApaTHOTO YpaBHEHHS.
Teopema Buera. Penienue ypaBHEHHM, CBOASAIIUXCS K JJUHENHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-palOHANBHBIE YPAaBHEHHS.

I'paduueckas nHTEpIpeTasi YpaBHEHHUI C ABYMS MEPEMEHHBIMU U CHUCTEM
JIMHENHBIX YpPaBHEHUW C JBYMs IIepeMEHHbIMU. Ilpumepsl pemeHus cucreM
HEJIMHEWHBIX YPAaBHEHUM C IBYMSI IEPEMEHHBIMH.

Pemenre TeKCTOBBIX 33124 anreOpandeckuM crocoooM.

YucnoBble HEPABEHCTBA U UX CBOWMCTBA. HepaBEeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENHbIE HEpPAaBEHCTBA C OOHOM MEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOYyHKIHHU

[lonstue ¢yukiuu. OOnacTh ONpeneneHus] W MHOXECTBO 3HAUYCHUU
¢ynkun. CriocoObl 3a1anus QyHKIUH.

I'padux dynkuuu. Yrenue coiictB pyHkIMM 1o e¢ rpaduky. [Tpumepst
rpadukoB (PyHKUIUN, OTpaKaIOIIUX PEAIbHBIE MPOLIECCHI.



®OyHKIMKA, ONUCHIBAIOIIME TMPSIMYI0 W OOpaTHYI MPOMOPLHHOHAIbHBIC
3aBHCHMOCTH, HX rpaduki. OyHKIuK y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pellieHre YpaBHEHHUH U CHCTEM YPaBHCHUH.
9 KJIACC

Yucsa v BbIYUCICHUSA

PauvonaneHble yucia, UPpALMOHATIBHBIE YMCIIA, KOHEUHbIE U OECKOHEYHbIE
JECATUYHbBIC APOOU. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, TeHCTBUTEIbHBIC YHUCIIA
Kak OECKOHEUYHBbIE JAecATUYHbIe JpoOH. B3auMHO OJHO3HAUYHOE COOTBETCTBHE
MEXKY MHOKECTBOM JECUCTBUTEIBHBIX YUCEJI U KOOPJIMHATHON MPSIMOM.

CpaBHeHUE JCHUCTBUTENIBHBIX UHWCEN, apupMeTHYeCKue JEeUCTBUS C
NENCTBUTEIbHBIMU YU CIIAMHU.

Pa3zmepsl OOBEKTOB OKPYKAIOIIETO MHUpPA, JIUTEIBHOCTh TMPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnuxeHHOE 3HAUCHUE BEIUYUHBI, TOYHOCTh NpuOIMKeHus. OKpyTieHne
yucen. [Ipuknaka u orieHKka pe3ybTaTOB BEIYUCICHUM.

YpaBHeHUs] M HEPABEHCTBA

JIuneliHOe ypaBHeHHE. PemieHue ypaBHEHMI, CBOISAIIMXCSA K JIMHEHHBIM.

KBanparnoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIINXCS K KBAJIPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPEThEN M YETBEPTOM
CTEIEHEN Pa3JI0)KEHNEM Ha MHOKUTENH.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHHWH. PemeHue TEKCTOBBIX 3aaad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ OByMs MEepeMEHHBIMU U ero rpaduk. Pemienue cucrem IByX
JIMHENHBIX YPABHEHUU C JBYMs IIEPEMEHHBIMU. PelieHrne cucreM AByX ypaBHEHUN,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpOMl creneHu. I['paduueckas
WHTEPHPETALNS CUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pelienre TeKCTOBBIX 3324 alNreOpandecKuM CIioCOOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOM. Pemrenne cucrem
JUHEWHBIX HEPABEHCTB C OAHOM mnepemeHHOM. KBanpaTHble HEpaBEHCTBA.
I'paduueckass wuHTEpmpeTanysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKIHUHU

KBagparnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapadOoJIbl, 0Ch CUMMETPUHU MapadOJIbI.

I'paduxu dynxumit: y = kx, y=kx + b, y=k/x, y=x3, y =Vx, y = x| , n ux
CBONCTBA.

YucJi0BbIC MOCTAEA0BATEIBHOCTH M IIPOrPEeCCHHU



[IoHsiTHE YKMCIOBOW MOCIENOBATEIBHOCTU. 3aJaHUE IOCIENOBATEIBHOCTH
peKyppeHTHOH hopmyroit u popmyIioi N-ro dieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. Popmysbl N-ro uieHa
apu(pMETUIECKON U T€OMETPUIECKON MPOTPECCUi, CYMMBI ITEPBBIX N YJICHOB.

N3o00paxkeHne uneHOB apu(PMETHYECKOW W TEOMETPUYECKOM MpOrpeccuid
TOYKAMM Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEWHBIM M 3KCIOHEHUHAIBHBIA POCT.
CI1oXHbIE TPOLIEHTHI.



INTAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Ppe3yJbTaTbl OCBOCHHUS MPOrpaMMbl y4yeOHOro Kypca
«Anre0Opa» XapaKTepU3yIOTCS:

1) naTpuOTHYECKOE BOCIUTAHNE:

IIPOSIBJICHUEM HHTEpeca K I[POLUIOMY M  HACTOALIEMY POCCHUUCKOU
MaTEMaTUK{, LEHHOCTHbIM OTHOUIEHHWEM K  JIOCTH)KCHHMSIM  POCCUHCKHX
MAaTeMaTUKOB M POCCUMCKOM MAaTEMaTUYECKOW IIKOJbI, K HMCIOJb30BAHUIO 3THUX
JOCTH)KEHUM B IPYTUX HAyKaxX U MPUKIAJAHBIX CPepax;

2) rpa:kIaHCKOoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO O0S3aHHOCTEN I'pakIaHWHA U peau3aliu ero
mpaB, TMPEACTAaBICHHEM O MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SIBJICHUU, NPOUEAYp TPa)kIaHCKOro oOIliecTBa (Harpumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO ITUUECKUX MPOOJIEM, CBA3AHHbBIX
C IPaKTUYECKUM IPHMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJILHO-3TUYECKUX NMPUHIHUIIOB B AEATEIBHOCTH YUCHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTUE€ B PEUIEHWHU MPAKTUYECKHX 3a/ad
MaTE€MaTUYeCKOW HaIpPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMATHYECKOTO
oOpa3oBaHMsI HAa MPOTSHKEHUH BCEU KU3HU AN YCIEHUIHOW NpodecCHOHaTIbHON
NESATENbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM H
IOCTPOECHUEM MHIAUBUAYATIbHON TPAEKTOPUM O0pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) acTeTHYeCKOE BOCIIMTAHHE:

CHIOCOOHOCTBIO K  OMOIIMOHAILHOMY H  ACTETUYECKOMY  BOCHPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PELICHUH, pacCyXACHWH, YMEHHIO BHUJAETbH
MaTEeMAaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOT0 TIO3HAHMSA:

OpHEHTalUMel B JEATEIbHOCTH HA COBPEMEHHYK) CHCTEMY HAYYHBIX
IpeICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMaHUEM MaTEMaTHYECKOW HAayKH Kak cdepbl YeloBEYeCKOn
NEATEIIbHOCTH, 3TAllOB €€ PAa3BUTHUS WM 3HAYMMOCTH ISl PA3BUTHS LMBWIM3ALNH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTUKH M MAaTEMaTUYECKOW KYJIbTYypOW KaK CPEACTBOM
NO3HAaHWS MHpPA, OBJIAJIEHUEM IIPOCTEUIIMMH HaBBIKAMH MCCIIEIOBATEIBCKON
NEATENBHOCTH;



6) ¢usuueckoe BocnuTaHue, (OopMHUPOBaAHHE KYJBTYPbI 310POBbSI U
3MOUMOHAJIBLHOI0 0J1aronoJTyYusi:

TOTOBHOCTBIO TIPUMEHSATh MaTE€MaTHYEeCKHWE 3HaHUS B HWHTEpecax CBOETO
3I0pOBbs, BEIEHUS  370pOoBOro  oOpa3a KU3HU  (340pOBOE  IUTAHHE,
COQIaHCUPOBAHHBIM PpEXUM 3aHATHH M OTAbIXa, peryispHas (usndeckas
aKTUBHOCTbB), C(POPMHUPOBAHHOCTHIO HaBblKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TAKOTO K€ IpaBa Jpyroro 4eJloBeKa;

7) IKOJIOTHYECKOEe BOCIIUTAHNE:

OpUEHTALMe Ha MPUMEHEHUE MaTEMaTUYECKUX 3HAHUMN JUIsl pelieHus 3a1ad
B 00JIACTU COXPaHHOCTH OKpYKAIOIIeH cpepl, MJIAaHUPOBAHUS TOCTYIKOB M
OLICHKM MX BO3MOXXHBIX MOCJEACTBUN I OKPY’)KAIOIIEH Cpeabl, OCO3ZHAHUEM
rJ1I00aJIbHOrO XapaKkTepa 3KOJIOTMYECKUX MPOOJeM U MyTeW UX PEIICHNUS;

8) apanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIUATBLHOH W MPHPOIXHOI
cpenbl:

TFOTOBHOCTBIO K JEHCTBUSAM B YCIIOBHUSX HEONPENEICHHOCTH, MOBBILICHUIO
YPOBHSI CBOEW KOMITETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS Yy APYrUX JIOJeH, MpUOOpPETaTb B COBMECTHOW NEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHWH, B TOM YHUCIE
(GopMynupOBaTh UJIEH, TOHATHSA, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUW U
KOMITETEHTHOCTEH, MIIaHUPOBATh CBOC PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallM0, BOCIPUHUMATH
CTPECCOBYIO CHUTYalMIO KakK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH
OpUHUMAEMble pEIIeHUs] U AEHCTBUSA, (GOPMYIMpPOBATh M OLIEHUBATh PUCKH U
NOCJIeICTBUSA, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

ba3oBrble jjornyeckue 1eicTBuA:

e BBIBIIATh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKH MAaTEMAaTHUUYECKUX
OOBEKTOB, IOHATUI, OTHOLIEHUN MEXIy MOHATUSAMH, (OPMYJIHNPOBATH
ONpENENEeHUs]  IOHATHUW, YCTAHABIMBAaTh CYLIECTBEHHBIM  IPU3HAK
KJIacCU(UKALMK, OCHOBAHMUS i OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUH
MPOBOJIMMOI0 aHAJIN3A;

e BOCIpPUHUMATH, (QOpPMYyJIHUpPOBATH U  MNPeOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENIbHbIE W OTpULIATEIbHbIE, €JUHUYHbIE, YacTHbIE U oOuIue,
YCIIOBHBIE;



BBISIBISITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npoTuBopeursi B (akrTax, IJaHHBIX, HAONIOJEHUAX U YTBEPXKICHUSAX,
npejsiaraTh ~ KpUTEPUM  JUISL  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JienaTh BBIBOJBI C HWCITONB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOYEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
pa30upaTh 10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUM (TIPSIMBIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIOXKHBIE OKA3aTeIbCTBA
MaTeMaTH4eCKnX (aKTOB, BBICTPAWBATh AapTyMEHTAIMIO, TPUBOIUTH
pUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCY KICHUS;
BBIOMpATh CMOCO0 pemieHus y4eOHON 3amaun (CpaBHHBATh HECKOJIBKO
BApHAHTOB pelUICHHs, BbIOWpaTh HaubOONee MOAXOIANIMNA C YYETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBatebCKue 1eMCTBUA .

UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEA0BATEIbCKUIT MHCTPYMEHT NO3HAHUSA,
(GbopMyIMpOBaTh BONPOCHI, (PUKCUPYIOIIME TPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOATENIbHO YCTAHABJIMBATh KMCKOMOE M JlaHHOE, (OPMUPOBATH
TUI0TE3Y, apTYMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTh MO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIOKHBIN
DKCIIEPUMEHT,  HEOONBIIOE  HCCIAEAOBAaHUE IO  YCTAHOBJICHHIO
OCOOEHHOCTEM MaTeMaTUYecKoro OObEeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATETHLHO (OPMYITHPOBATH 000OOIIECHHS U BBIBOABI TIO PE3yJIbTaTaM
MPOBEJACHHOIO0 HAOJIOJIEHUS, WCCIEAOBaHUs, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

IIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE NpOLECCa, a TAaKXKE BBIJIBUTATH
IPEANOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh M HM30BITOYHOCTh HH(OpPMAIUU, ITaHHBIX,
HEOOXOAMMBIX JJIS PEIICHHS 3a/a4H;

BBIOMpaTh, aHAJU3UPOBATh, CHUCTEMATHU3UPOBATH W HUHTEPIPETUPOBATH
MH(POPMAIIUIO PA3JIMUHBIX BUJIOB U (DOPM MPEICTABIICHHUS;

BbIOMpATh (GOpMy TpEACTaBICHUS HMHPOPMALMU U HWLIIOCTPUPOBATH
pelraemMple 3aJayd CXeMaMH, JuarpaMMaMid, WHOW Trpadukod U HX
KOMOHMHAITUSIMHU;

OLICHUBATh HAJCKHOCTh HMH(POPMAIIUU 10 KPUTEPUSIM, TPEAJIOKEHHBIM
yUHUTENIeM WU CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE yYeOHbIe 1elicTBUS:



BOCIIPUHUMATh M (OPMYJIHPOBATH CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOLIEHMS], SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHMS B YCTHBIX M IMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS I10
XOJly peLIEeHUA 3a/1a4i, KOMMEHTUPOBATh NOJIYYEHHBIN PE3YJIbTAT;

B X0J1€ 00CYKJI€HHU 3a7aBaTh BOIIPOCHI M0 CYIIECTBY 00CYKIAEMOU TEMBI,
po0JIeMbl, peliaeMoi 3a/1auu, BbICKa3bIBATh UJIEH, HAIIEJICHHbIE HA MIOMCK
pELICHUS, COIOCTABIATh CBOM CYXKIEHUA C CYXACHHAMU JAPYTHX
YYACTHUKOB Juajnora, oOHapy>KMBaTh pa3jMuMe U CXOACTBO MO3MUIMUH, B
KOPPEKTHOU GopMe (HhopMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKEHNUS,
OPEJCTaBIATh  pPe3yibTaTbl  pEeHIeHMs]  3aJaud,  JKCIEPUMEHTA,
UCCJIEIOBaHMS,  TPOEKTa,  CaMOCTOSITENIbHO  BBIOMpaTh  Qopmar
BBICTYIUICHUS C YYETOM 3aJ1ay IIPEe3eHTAMU U OCOOEHHOCTEN ayIUTOPUH;
NOHMMAaTh W HUCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYAIbHOH palbOThl IpU PEIIEHUH YYEOHBIX MaTeMAaTUYECKUX
3ajay;

NPUHUMATh LEJb COBMECTHOM NEATENbHOCTH, IUIAHUPOBATh OPraHU3aLNI0
COBMECTHOM paloOThl, pachpeAessaTb BUAbl paldOT, I0roBapuUBaThCH,
o0CyXIaTh MPOLECC U pe3ynbTaT padoThl, 0000IIaTh MHEHUS] HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TIpPYNIOBbIX (opmax paboTsl (00cyxkaeHus, 0OOMEH
MHEHUSIMH, MO3TOBbI€ IITYPMbl M JAPYTHE), BBIIOJHATH CBOIO YacTh
paboThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU YIEHAMU KOMaH/IbI,
OLICHMBATh KayeCTBO CBOEr0 BKJAJa B OOLIMN MPOAYKT IO KPUTEPHSIM,
c(hOpMyYIMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

PeryjisiTuBHbIE YHUBEPCAJbHbIE YUeOHbI€e HeHCTBHUS
Camoopranuzamnus:

CaMOCTOSATENFHO COCTAaBIISATH TUIAH, AJITOPUTM DPEIICHUs 3a/adu (WU €ro
4acTh), BBIOUPATH CIMOCOO PEIICHUS C YYETOM HMEIOIIUXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUPOBATh M KOPPEKTUPOBATH
BapUaAHTHI pEUICHUH C Y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTpo.]Ib, AMOIHUOHAJIbLHBINA HHTEJIEKT:

BJIQJIETh COCOOaMHM  CaMOIPOBEPKH, CAMOKOHTpOJS Mporecca Hu
pe3yJibTaTa peIIeHUs MaTeMaTUYECKOM 3a1a4H;

NPEABUAECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTHh IPU PENICHUU
3a7a4M, BHOCUTHb KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAWICHHBIX OIMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE pE3yJbTaTa JACITEIbHOCTA IMOCTABICHHOM LEIH
U YCIIOBHSAM, OOBSCHATH MPUYUHBI TOCTHKCHUS HUIH HETOCTHIKESHUS 1IEIIH,
HaxXOJUTh OIIKMOKY, 1aBaTh OIIEHKY MPUOOPETCHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenuss B 7 KJjacce OOYYalONIIMICA TMOJYYHUT CIEAYIOIINUE
peIMETHbIC PE3YJIbTATHI:

Yucia v BBIYUCTICHUA

BreinonHsTh, couerass yCTHbIE W NMUCHBMEHHBIE MPUEMBI, apuPpMETUUECKUE
JNENUCTBUS C pallMOHAIBLHBIMU YUCIAMHU.

Haxonuth 3HayeHUs YMCIOBBIX BBIPAXKEHHUH, MPUMEHSITh Pa3HOOOpa3HbIC
CIOCOOBbI ¥ MPUEMbl BBIUUCIECHUS 3HAYEHUW JPOOHBIX BBIPAKECHHM, COIEpKAIIUX
OOBIKHOBEHHBIC U JICCSITHYHBIE TPOOH.

[TepexoauTh OoT oaHON (DOPMBI 3amKMCH YMCeN K Apyrou (mpeoOpa3oBbIBaTh
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
JaCTHOCTH B OECKOHEUHYIO JECATUUHYIO IPOOD).

CpaBHUBaTh U yHOPSI0YMBAThH pallMOHATBHBIE YHCIIA.

OKpyrisaTh yucia.

BhINOAHATS NPUKUIKY U OLICHKY PE3yJIbTaTa BBIUMCICHUHN, OLICHKY 3HAUYCHUN
YUCJIOBBIX BBIPAKEHHI. BBIMONHATE AEHCTBHS CO CTENEHSAMH C HaTypajJbHBIMH
MOKa3aTEeNSIMHU.

[IpumeHsaTh  mpuU3HAKKW  JEIUMOCTH,  Pa3JIOKEHHE Ha  MHOXKHUTEIN
HATypaJbHbIX YUCEIL.

Pemiats mpakTHKO-OpUEHTUPOBAHHBIE 3a/Jaud, CBS3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIMYMH, TPOLEHTAMH, HHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aJad ¢ Y4ETOM OTPaHMYCHHH, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBHEKTOB.

Asredpanveckue BbIpaKeHUS

Hcnonb3oBarh anreOpanyeckyr0 TEPMUHOJOTHIO U CHMBOJIMKY, MPUMEHSIThH
e¢ B IIpoliecce OCBOEHUS yueOHOro Marepurarna.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPQKEHHH MpPHU 3aJaHHBIX 3HAYEHUSX
IEPEMEHHBIX.

BremmonasaTe  mpeoOpa3oBaHUs — [ENOTO  BHIPAKEHHUS B~ MHOTOWICH
MPUBEICHUEM MTOJOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BrInonHAT, yMHOXEHHE OJHOWIEHa Ha MHOTOWIEH W MHOrouYJeHa Ha
MHOTOWICH, PUMEHATH (POPMYIIBI KBaJipaTa CyMMBI U KBaJIpaTa Pa3HOCTH.

OcylIecTBISATh PA3TI0KEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUSI 32 CKOOKM OOIIEro MHOXUTEIS, TPYIIHUPOBKUA CJaraeMbIx,
npuMeHeHus: (POPMYJT COKPAIICHHOTO YMHOKEHHSL.

[IpumMensaTs mpeoOdpa3oBaHUs MHOTOUYICHOB JJISI PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMAaTHKU, CMEXKHBIX TPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH C HATypajdbHBIMU TOKa3aTeNsIMHU IS
npeoOpa3oBaHus BbIPAKECHHI.



YpaBHeHUs M HEPABEHCTBA

Pemars nuHEHHbIE ypaBHEHUS C OJHOW IMEPEMEHHOM, NMPUMEHSS NpaBuia
[Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepATs, ABiseTcs
JIM YUCJI0O KOPHEM YPaBHEHUS.

[IpumenaTs rpaduueckrie METobl IPU PELICHUH JTUHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[TonOupars npumepsl mHap YMCEd, SBISIOUIMXCA PEUICHHEM JHMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TrpaduK JIMHEHMHOro YpaBHEHHS C
JIByMSI TIEPEMEHHBIMH, TOJIb3YSCh TpadUKOM, TPHUBOJIUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

Pemars cucremel AByX TMHEHHBIX YPABHEHHUN C IBYMs IEPEMEHHBIMHU, B TOM
qucie rpaduyecKu.

CocraBisTh M pewmarh JHHEHHOE YpPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUM 110 YCJIOBHIO 33Jayd, MHHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4M MOJIyYEHHBIN PE3yJIbTaT.

DyHKIHUHU

N300pakath Ha KOOPAMHATHOMN MPSMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbl, 3AIIMCHIBATh YHUCIOBBIC IPOMEXKYTKH Ha
anreOpanvecKkoMm si3bIKE.

OTMeuars B KOOPIMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
CTpOUTD rpaduku TUHEHHBIX GyHKIUH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € MNOMOUIBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, pACCTOSIHUE, II€HA, KOJWUYECTBO, CTOUMOCTb,
IPOU3BOAUTENLHOCTD, BpeMsi, 00BEM paOOTHI.

Haxoauts 3HaueHue QyHKIMY 10 3HAYEHHIO €€ apryMeHTa.

[Tonnmarp rpaduyeckuii cnocod MpeacTaBiICHHUs M aHanu3a WH(OpManuu,
U3BJIEKATh U UHTEPIPETUPOBATh UH(OPMAIINIO U3 TpadMKOB PeaIbHbIX IPOLIECCOB
Y 3aBUCUMOCTEM.

K xonHmy oOyuenus B 8 kiiacce OOydarOmMiACs TOTYYUT CIEAYIONINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa v BbIYUCICHUS

Hcnonp30BaTh HavyalIbHBIE MPEJICTABICHUS O MHOYKECTBE JCHCTBUTEIIBHBIX
qucell AJI CPaBHEHUS, OKPYTJICHUSI U BBIYUCICHUM, N300paxaTb JeHCTBUTEIbHBIC
YHUCiIa TOYKaMHA Ha KOOPJAWHATHOU MPSMOM.

[IpuMeHATh TOHSATHE apU(PMETHUECKOrO0 KBaAPAaTHOIO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJIB3ysl MPU HEOOXOJIMMOCTH KaJIbKYJISTOP, BBITIOJHSITH
npeoOpa3oBaHusl BBIPAXKEHUHN, COJIEPXKALIUX KBaJApaTHble KOPHU, HCIIOJIb3YS
CBONMCTBA KOPHEHN.



Hcnonb3oBarh 3anmvcu OONBIIMX M MaJbIX YHUCEI C MOMOIIBIO JECATUYHBIX
npoOeii u crerneHeit yucna 10.

AnredOpandecKkue BbIPAKeHUSA

[IpuMeHsATh TOHSTUE CTENEHW C I1EIbIM [OKa3aTesieM, BBIMOJIHSITh
peoOpa3zoBaHus BEIpAXXEHUH, COIEPKAIUX CTENEHHU C LIEJIBIM MTOKa3aTeleM.

BrInonHATh TOXIIECTBEHHBIE MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPAaBWJI ACHCTBUIN HAJl MHOTOWJICHAMH U alreOpandecKuMu Apo0siMu.

PacknanpiBaTh KBapaTHBIN TPEXUWICH HA MHOKHUTEIIH.

[TpumensaTs npeoOpa3zoBaHus BhIpAKEHUH ISl PEIICHUS PA3IMUHbIX 3a7a4 U3
MaTEMAaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHUs] U1 HEPABEHCTBA

Pemats nuHEHbIE, KBaJpaTHbIC YpaBHEHUS U PallMOHAIbHBIE YpPaBHEHHS,
CBOJISIIIMECS] K HUM, CUCTEMBI IByX YPaBHEHUM C IByMSI IEPEMEHHBIMH.

[IpoBOOUTH MpOCTEUIINE UCCIEIOBAHUS YPABHEHU U CUCTEM YpPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKux MpencTaBlieHuid (YCTaHaBIMBATh, UMEET
U ypaBHEHUE WIM CHCTEMa YPAaBHEHUN DEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[IepexoauTh OT clIOBECHON (POPMYIHUPOBKH 3a/layMl K €¢ airedpanyeckoin
MOJIEJIA C TIOMOILBIO COCTaBJI€HUS YpPaBHEHUS WM CHUCTEMbl YpaBHEHUIA,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1auMl MOJIyYEHHBIN pe3yabTarT.

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB JJisi CPAaBHEHMUSI, OIICHKH,
pelaTh JIMHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpaUyYecKy0 WLTIOCTPAIIMI0 MHOKECTBA PEIICHUIHEPABEHCTBA, CHCTEMBI

HEPABEHCTB.

DOyHKIHUHU

[TonuMaTh U UCTONIB30BATh (PYHKIIMOHAIBHBIC TOHSATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYCHHS), OMPEEATh 3HAYCHHE (DYHKIIMM IO 3HAYCHHIO
apryMeHTa, ONpeAesiTh CBOMCTBA (PYHKLUU O €€ rpaduKy.

Ctpouts rpaduku dIeMeHTapHbIX (QYHKIMI BUA:

y=kix, y=x2,y=x3)y =[x,y = VX, ONKCHIBATH CBOWCTBA YHCIOBOM

dbyHKIUU 110 €€ rpaduKy.

K koniy oOydenuss B 9 kiacce oOydYarolUiCs MOJYYUT CIEIYIOLINE

IpEAMETHBIE PE3YIIbTATHI:

Yucia v BbIYUCTICHUA

CpaBHUBaTh M YHOPSAOYMBATH pallMOHATIBHBIE M HPPALMOHAIIBHBIE YHUCIIA.

Beimonuste  apudmMeTndeckue JEUCTBUS C PalMOHAIBHBIMU  YHUCIIAMH,

codeTrass YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBIIOIHATH BBIYUCICHUS C
UppalMOHATbHBIMU YUCIAMHU.



Haxonuth 3HaueHWsi CTENEHEHM C 1EeIbIMU MOKa3aTelisIMA M KOpPHEH,
BBIUMCIISIT 3HAYCHUS YUCIIOBBIX BHIPAYKCHUH.

OKpyTJISITh ICUCTBUTENBbHBIC 4YHCJIA, BBINOJHATh MPUKUAKY pe3ysbTara
BBIUHCIICHUN, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pematy nMHEWHBIE W KBaJApaTHbIC YPABHEHUS, YPABHECHUS, CBOISIIHAECSA K
HHUM, POCTEHINNE TPOOHO-pAIIMOHATILHBIC YPaBHCHHS.

PemaTe cuctembl IByX JIMHEHHBIX YPAaBHEHUM C ABYMsI MEPEMEHHBIMU H
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEHUHBIM.

Pemate TekcToBBIE 3amaun  anreOpanuyecKuM CIIOCOOOM €  TIOMOIIBIO
COCTaBJICHUS YPAaBHEHMS WJIM CUCTEMBI IBYX YPABHEHUH C IBYMS IIEPEMECHHBIMU.

[IpoBOaMTH MpOCTENIINE UCCIENOBAHUS YPABHEHUM U CHUCTEM YPABHEHHM, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpaduUYeCKUX MpeACTaBIeHU (yCTaHABIUBATh, UMEET
1 ypaBHEHUE WJIM CHUCTEMA YPAaBHEHUU PEILECHUS, €CIU HUMEET, TO CKOJIbKO, U
rpouee).

Pemiats nuHelHBbIE HEpPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA, H300paKaTh
pellieHue HEPABEHCTB HA YMCIIOBOM MPSMOM, 3alUCHIBaTh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate  cucTemMbl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pa)kaTb PEIICHUE CHUCTEMBI
HEPABEHCTB HA YKCJIOBOM MPSMOM, 3aMKCHIBATH PEIIEHNUE C TOMOIIBIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MTPY PENICHUU PA3JIMYHBIX 33]1a4.

DYyHKIIUU

Pacno3naBath (QyHKIIMKM W3y4YeHHBIX BHUAOB. [loKa3bIBaTh CXEMaTHUYECKU

pAacIioIOKEHUE Ha KOOPAWHATHOM TUIOCKOCTH rpadukoB QyHKIu Buaa: y = KX, Yy
=kx+b,y=k/x,y=ax2 +bx +c,y=x3,y=x,y = |X|, B 3aBucuMocTH 0T
3Ha4YCHUN KOA(PPHUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth U M300paXkaTh CXEMATHYECKH TpadUKh KBAJAPATUIHBIX (YHKIUH,
OMMHCHIBATh CBOMCTBA KBAIPATUIHBIX (PYHKITUN IO MX TpaduKam.

PacmoznaBaTh kBagpaTHIHYO QYHKIIHIO 11O (hOpPMYJIe, TPUBOIUTE TPHUMEPHI
KBaIpaTUYHBIX (DYHKLIMNA U3 peaTbHOMN KU3HU, PUBUKHU, TEOMETPHH.

YucaoBblie MOCJIe10BATEILHOCTH H MPOTPECCUH

Pacmo3naBath apuMETHUECKYI0 W TEOMETPHUYECKYI0 TMPOTPECCHU TIpH
pa3HbIX CIIOCO0ax 3a/1aHusl.

BoInonHAT,  BBIYKMCIIGHUST € HCHOJNb30BaHMEM  (opMmya N-ro  wieHa
apu(pMETUIECKON 1 T€OMETPUIECKON MPOTrPECCUil, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh dJICHBI IOCIIEIOBATEILHOCTH TOYKAMH Ha KOOPIWHATHOU
IUIOCKOCTH.



Pemate 3agaumn, cBsi3aHHBIC C YHCIOBBIMH TIOCJICAOBATEIBHOCTSIMH, B TOM
YuCye 3aJlauyd U3 peaJbHOM KU3HM (C HMCIOJIb30BaHUEM KaJIbKYJATOPa, IU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE INTAHUPOBAHUE
7 KIIACC

KoanuectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTtnuyeckue
NMPorpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BerauciacHus. Panmmonanbabie o5 1 bubmuoreka [IOK
qucia https://m.edso0.ru/7f415b90
bu6nuoreka [JOK
2 AJIrCOpaHCCKHE BbIpaxCHIA 21 1 https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
3 ¥PpaBHCHH H HEPABCHCTEA 20 ! https://m.edso0.ru/7f415b90
bu6mmorexa [JOK
4 K ) 24 1
OOPMHATEI H rpaduKH. DyHKIHH https://m.edsoo.ru/7f415b90
bu6nuoreka [JOK
I1 1
> OBTOPEHHE 1 0000meHHe 6 https://m.edso0.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



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

8 KJIACC

KosaunyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TEM uudpoBbie
Ne n/m P Kontpoabubie = IIpakTuueckue (mupp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
bubmuoreka [IOK
1 UYucina u Beraucienus. KBaaparHple KOpHU 15 httos://m.edsoo.ru/7f417af8
5 UYucna u Berauciiennss. CTEIeHb ¢ IeIbIM 7 bubmuoreka [IOK
IOKa3aTeseM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BIpaKeHHS. 5 1 bubanorexa [IOK
KBanpaTHblii TpeéxuneH https://m.edsoo.ru/7f417af8
4 AnreGpanueckue BbIPaKEHUSI. 15 1 bub6mmoreka LIOK
Anrebpanueckasi 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHcTBa. KBagpaTHbie 15 1 bubmuoteka [IOK
YpaBHEHUs https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHCTEMBI bubmmoreka [JOK
6 . 13
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
7 .H 12 1
YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bu6nuoreka [JOK
8 PyHKuHH. OCHOBHBIC NOHATHA > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
o PymKumH. THCI0BEIE GyHKIIH o https://m.edsoo.ru/7f417af8
bu6muoreka [JOK
10 losTopenne n 0dodmenne 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

9 KJIACC

KoumnuecTBo yacos DJIEKTPOHHBIE
HaumenoBaHue pa3iejioB U TeM undposbie
Ne n/m P Kontpoabnsie | IIpakTtuyeckue (b )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 Uwucna u Berunciienus. JleiicTBUTENbHbIE 9 bubnuoteka [IOK
yucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bu6mmoreka [IOK
OJIHOU ITEpEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHenus u HepaBeHcTBa. CUCTEMBI 14 1 bubnuotexa [IOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
but6mmoreka [JOK
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bubmunorexa [IOK
> Dymram 16 1 https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
6 YucnoBble MOCIEA0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 00001IeHNE, CHCTEMAaTH3 AN 18 1 but6mmoreka [JOK
3HAaHUU https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOW OBPA3OBATEJIBHON

IMPOI'PAMMBbI
7 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHBIE pe3yJibTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOIO
gs:}:lef::xloro 001ero oopa3zoBaHus
1 Yucna v BBIYUCTICHUS
11 BeimonHsTh, coyeras yCTHbIE U MUCHbMEHHBIE IPUEMBI, apU(PMETHUECKHE NSHCTBUS C PAllMOHAIBHBIMH YHCIAMHI
1o HaxonuTe 3HaYeHHsT YMCIIOBBIX BBIPAKCHUH, TPUMEHSTh pa3HOOOpa3HbIe CIIOCOOBI M MMPHEMbI BBIYHCIICHHUS 3HAYCHUIN
' JPOOHBIX BBIPAXKECHUH, COJIEPIKAIINX OOBIKHOBEHHBIE U IECATUYHBIC IPOOH
13 [lepexoautb oT ogHOHN (hOpMBI 3amucH YuceNn K ApYyroi (mpeoOpa3oBHIBaTh ACCATUYHYIO IPOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JICCSITUYHYIO, B YACTHOCTH, B 0ECKOHEUHYIO AECATUYHYIO IPOOB)
14 CpaBHMBATH U YIIOPAI0YMBATH PALIMOHAIBHBIE YUCTIA
15 OxpyrisTh yncia
16 BBINONHATE NPUKUAKY M OLEHKY pEe3y/bTaTa BBIUMCIIEHUH, OLIEHKY 3HAYEHHMH YHMCIIOBBIX BbIpa)kK€HUH. BBINOIHATH
' JEWCTBHS CO CTETICHSIMH C HATYyPAIbHBIMH NOKa3aTeIISIMU
1.7 [TpuMeHATh NpU3HAKK ASTUMOCTH, PA3I0KEHHE HA MHOXHUTEIIN HATYPAIbHBIX YHCEI
L8 Pemrate npakTHKO-OpMEHTHPOBAHHBIE 33]1a9H, CBSI3aHHBIE C OTHOIIEHHEM BEJIMYWH, TPOMOPIIHOHATEHOCTHIO BEJINMYMH,

MIPOLIEHTAMH, WUHTEPIPETUPOBATh PE3YJbTAThl PEIICHUs 3a/1ad C YYETOM OIPAaHMYEHMM, CBA3aHHBIX CO CBOHCTBaMHU




paccMaTpuBaACMBIX 00BEKTOB

2 Anrebpanyeckue BRIpaKEHUS

21 Hcnonp3oBaTe aireOpanyeckyr0o TEPMHHOJIOTHUIO U CUMBOJMKY, HNPUMEHATh €€ B IIPOLIECCE OCBOCHMS Y4EOHOro
' Marepuaia

2.2 Haxonuth 3HaueHus: OyKBEHHBIX BBIPAXKEHHUM MPH 3a/JaHHBIX 3HAYEHUSX TIEPEMEHHBIX

23 BoinonuaTe npeoOpa3zoBaHus LIEJIOT0 BBIPAKEHUS B MHOIOWIEH IPUBEIECHUEM IOJ00HBIX ClIaraéMbIX, pPacKpbITHEM
' CKOOOK

94 BEHIMONHATE YMHOXEHHE OJHOYICHAa Ha MHOTOYICH M MHOTOWIEHA HA MHOTOWIEH, MPUMEHATh (GOpMYJIBl KBajapara
' CYMMBI U KBaJIpaTa pa3HOCTU

95 OcymiecTBIATh pa3iokeHUe MHOIOWICHOB Ha MHOKHTEIN C IMOMOIIBIO BHIHECEHUs 32 CKOOKHM OOILEro MHOXXUTEJIS,
' I'PYNIUPOBKHU CJIaraeMblX, IpUMEHEHHs (OPMYJI COKPAIIEHHOT'O YMHOXKEHUS

26 IIpumensaTh peoOpa3zoBaHKs MHOIOWIECHOB JAJIS PELIEHUS PA3JIMYHBIX 337a4 U3 MAaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3
' peanpHOMN MPaKTUKH

2.7 Hcnonb30BaTh CBOWCTBA CTENIEHEN C HATYpaIbHBIMU MOKA3aTENIAMHU AJIs IPeoOpa30BaHUs BbIPAKEHUIM
3 VYpaBHEHUS 1 HEPaBEHCTBA

31 Pemate sMHEVHBIE YpaBHEHMSA C OJHOW NEPEMEHHOM, NPUMEHAA IIpaBWia INEpexoja OT MCXOAHOTO YPaBHEHHs K
' paBHOCUIIBHOMY eMy. [IpoBepsTh, ABIAETCA U YACIIO KOPHEM YPABHEHUS

3.2 [IpumensaTh rpaduuecKre METO/IbI IPU PEIICHUH JTMHEHHBIX YPAaBHEHUH U UX CUCTEM

3.3 [Ton6upaTh npuMeEphI ap YKCel, IBISIOMUXCS PELIeHUEM JJMHEHHOTO YPaBHEHHUS C IBYMs IEpEMEHHBIMU

34 CtpouTth B KOOPAMHATHOM IJIOCKOCTH IpauK JUHEHHOTO ypaBHEHMS C ABYMS IIE€PEMEHHBIMH; MOJIB3YSCh IpapuKoM,
' IIPUBOJUTH IPUMEPHI PEIICHUS yPaBHEHHUS

3.5 PemaTh cuctembl ABYX TUHEHHBIX YPaBHEHHI ¢ ABYMS IEPEMEHHBIMU, B TOM YHCIie rpaduIecKu




CocTaBasITh u peuiaTtb JIMHEHHOE YpaBHCHHUC WK CUCTEMY JIMHEHMHBIX ypaBHCHI/II\/'I o ycCJIOBHUIO 3aJ1a4H,

36 UHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4 MOJTY4YEeHHBIN pe3ynbTaT
4 Koopaunate! u rpaduku. OyHKIUN
i1 N300pakaTh Ha KOOPAWHATHOW TPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPIWHATAM, IIyYd, OTPE3KH,
' WHTEPBAJIbI, 3aIIMCHIBATh YHCIOBBIC IPOMEKYTKH Ha aNreOpandecKoM sI3bIKe
4.2 OTMeyath B KOOPJMHATHON TNIOCKOCTH TOYKH 110 33/IaHHBIM KOOpAWHATAM
4.3 Crpouts rpaduky TuHEHHBIX QyHKIHA. CTpouTh rpaduk GyHKIHH Y = [X|
4l OnwuceiBaTh ¢ MOMOIIGI0 (DYHKIMA H3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMHU: CKOPOCTh, BPEMS, PACCTOSHHE,
' LIEHY, KOJIMYECTBO, CTOUMOCTD, IPOU3BOIUTENILHOCTh, BpEMsl, 00bEM paboThI
4.5 Haxoauts 3HaueHue GyHKIMU 110 3HAYCHUIO €€ apryMeHTa
46 [TonumaTh rpaduyeckuii crnocod MPEACTaBICHHS W aHajdu3a WH(POPMALMU, H3BJICKaTh M HHTEPIPETUPOBATH
' WHPOPMAIIHIO U3 TPa(QHUKOB peabHBIX MPOIECCOB M 3aBUCHMOCTEH
8 KVIACC
Kon N .
IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOW MPOrPaMMBbI OCHOBHOT'O 00IIIET0
MpPOBePsAEMOro oBpazoBas
pe3yJbTaTa
1 Uucna v BEIYMCTICHUS
11 Hcnonb30BaTh HayalbHbIE NPEACTABICHUS O MHOXKECTBE ACHCTBUTENBHBIX YHCEN JUISI CPAaBHEHMS, OKPYIJICHHS U
' BBIUUCIICHUH, H300paXkaTh AeMCTBUTENbHBIE YHCIAa TOUKAMU Ha KOOPIMHATHOM NpsMON
1.2 [IpuMeHsATh TMOHATHE apUPMETUYCCKOrO KBAJPATHOTO KOPHS, HAXOAWTh KBaJpPATHBIC KOPHHU, HCIIONB3YS IpU




HCOGXO,Z[I/IMOCTI/I KaJIbKYJISITOP, BBIIOJHATH npeo6pa3OBaH1/1;1 BBIpa)KeHHﬁ, COZACPpIKAIINX KBAAPATHBIC KOPHH, UCIIOJIB3YS

CBOMCTBa KOpHEU

1.3 Hcmonbs30BaTh 3amucy OONBIIUX M MAJIBIX YHCEIT C IIOMOIIBIO ASCATUYHBIX Ipobei u cteneHei yrcia 10
2 Anrebpanyeckue BRIpaKEHUS
51 [IpuMeHATh TOHITHE CTENIEHU C TEJIBIM ITOKAa3aTeIEM, BBITTOIHITH TPEOOPa30BaHMsI BEIPAKECHUM, COAEPIKAIINUX CTEIICHU
' C LIEJTIBIM ITOKa3aTeIeM
99 BbINONMHATE TOXKIECTBEHHBbIE IPEOOpa3OBaHUs pPALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE MpaBWi JCHCTBUM Haj
' MHOTOWIEHAMH U alTe0pandecKuMu JIpoOsMH
2.3 PacknanbiBaTh KBagpaTHBIA TPEXUWICH HA MHOXKUTEIH
24 [IpumensTh mpeoOpazoBaHusl BHIPAKEHUN IS peUICHHUs PA3IMYHBIX 33a/1a4 U3 MAaTeMaTUKU, CMEXHBIX MPEIMETOB, W3
' peanbHOI MPaKTUKU
3 VYpaBHEHMS 1 HEPABEHCTBA
31 Pemate nuHeliHbIE, KBaJpaTHBIE YpaBHEHUS M palMOHAJIBHBIC YpPAaBHEHHS, CBOJSIIMECS K HHUM, CHUCTEMBI JBYX
' YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
[IpoBoauTh MpocTeiMe CCaeI0BaHusl ypaBHEHUH U CUCTEM YpaBHEHHI, B TOM YHUCIIE€ C IPUMEHEHUEM IpapruuecKux
3.2 npeacTaBiaeHuil (ycTaHaBIMBaTh, UMEET JIM YPAaBHEHHE WM CUCTEMA YPAaBHEHUH pEIICHHUs, €CJIU UMEET, TO CKOJIbKO, U
rpoyee)
33 [lepexoauTtsb OT coBecHOW (HOPMYIMPOBKHU 33a1a4M K €€ anreOpandeckoil MOJeNu ¢ IIOMOUIBIO COCTABJICHUS] yPAaBHEHHS
' WJIU CUCTEMbI ypaBHEHUH, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4U MOJYyUYEHHbBIN pe3yabTaT
[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JIi CPAaBHEHUS, OLEHKH, pelIaTh JIMHEWHbIE HEPABEHCTBA C OIHOU
3.4 MEePEeMEHHON M WX CHCTEMBI, JaBaTh TIpaUuecKyio WILTIOCTPAIMI0 MHOXXECTBAa DEIICHUN HEPaBEHCTBA, CHUCTEMBI

HCPABCHCTB




4 OyHKIIUN
41 [Tonumath 1 UCTIONB30BaTh (HYHKIIMOHAIBHBIEC MOHSATHUS U SI3bIK (TEPMHUHBI, CUMBOJIMYECKHE 0003HAUCHUS), ONPEIENATh
3Ha4YeHHE (DYHKITMH 110 3HAYCHUIO apTyMEHTa, ONPEIEIATh CBOWCTBA (PYHKITHH 1O €€ TpaduKy
CtpouTh rpaduku dJeMEeHTapHBIX (QYHKIIMA BUIA:
y=k/x
4.2 y
k/x
, Y =Xx%, Y = X3, Y = |X|, onmiCHIBaTh CBOMCTBA YHCIOBOH (YHKIIUHU TI0 €€ TpaPuKy
9 KVIACC
Kon N .
IIpoBepsiemble NpeIMeTHBIE Pe3y/JIbTAThl 0CBOEHHSI OCHOBHOM 00pa3oBaTe/ibHON NPOrpaMMBbl OCHOBHOTO
NpoBepsieMOro
o0mmero oopa3oBaHus
pe3yjabTarTa
1 Yucna 1 BEIYUCICHUS
11 CpaBHUBaTh U yNOPSA0YUBATh pallMOHAIbHBIE U UPPALIMOHATIBHBIC YHCIIA
BoinmonusaTe apudMeTndeckue NEHCTBUS C PAallMOHANIBHBIMU YHCIAaMH, COYeTash YCTHbIE U MHUCHMEHHBIE MPUEMBI,
1.2
BBITNIOJIHATH BBIYUCIICHUS C HPPALMOHAILHBIMU YHCIaMH
1.3 HaxomuTh 3HaueHUs CTEIeHEH C IeJIBIMU TIOKA3aTeIIIMHA U KOPHEH, BRIYUCIISATH 3HAUCHHS YUCIIOBBIX BBIPAKCHHH
14

OprT JIATh JCHCTBUTEIIbHBIC YHuCJid, BBIIOJHATH MPUKHUIAKY PE3YyJIbTaTa BLIqHCHeHHﬁ, OLCHKY YHCJIOBBIX




BBIPAKEHUN

2 YpaBHEHHs 1 HEPABCHCTBA
21 Pemate nuHEWHBIE W KBaJpAaTHBIC YpPAaBHEHWS, YPaBHEHUS, CBOJSIIMECS K HHUM, TMPOCTEHIIUE JPOOHO-
' paloHaIbHbIC YPAaBHEHUS
’5 Pemath cuctemsbl IByX JHMHEHHBIX ypaBHEHUUH C JABYMS MEPEMEHHBIMH M CHUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX
' OJTHO YPAaBHCHHE HE SIBIISICTCS JIMHCHHBIM
’3 Pemrate TekcTOBBIE 3amaun anreOpamyecKUM CIIOCOOOM C TIOMOIIBIO COCTABIICHUS YPABHEHUS WIIH CUCTEMBI JIBYX
- ypaBHEHUH C IByMS IEPEMEHHBIMU
[IpoBoauTh mpocTEHIMEe HCCIENOBaHUS YpPaBHEHHM W CHUCTEM YypaBHEHHUH, B TOM 4YHUCJIE C TMPUMEHEHHEM
2.4 rpaduueckux MpeacTaBiIeHUi (HanpuMep, yCTaHABIINBATh, HIMECT JIM YPAaBHEHUE HITH CHCTEMa YPaBHEHUH PEIICHUS,
€CJIM UMEET, TO CKOJIBKO)
ae Pemate nuHeliHBIE HEPAaBEHCTBA, KBAJpaTHBIE HEPAaBEHCTBA, M300pa)kaTh peEIIeHHE HEPAaBEHCTB HA YHCIOBOM
' MPSIMOIA, 3aMTUCHIBATH PEILICHUE C TOMOLIBIO0 CHUMBOJIOB
”6 Pemath cuctemMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO,
. n300pakaTh peleHre CUCTEMBI HEPAaBEHCTB Ha YHCIIOBOM MPSIMOH, 3aITMCHIBATh PEIIEHUE C TIOMOIIHI0 CHMBOJIOB
2.7 Hcnonb30BaTh HEpAaBEHCTBA MPU PEIICHUH PA3IMYHBIX 33124
3 OyHKIIH
PacrioznaBaTh (yHKIMHM W3YYCHHBIX BUIOB. [lOKa3bBaTh CXEMATHYECKU PACIIONIOKEHHWE HA KOOPIUHATHOMN
3.1 wiockoctd rpadukoB ¢ynHkuui Buma: Y=kx, y=kx+b, y=k/X, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAUCHHUU
KO3 PHUIINEHTOB, ONMCHIBATH CBOMCTBA (DyHKLIMI
3.2 IToka3sIBaTh CXEMAaTHYECKH PACIIONIOKCHHIE HAa KOOPAMHATHOM IJIOCKOCTH TpadukoB QyHKIMIA Buaa y = VX, y = [x| u




OIUCHIBATh CBOMCTBA (DYHKIIMI

Crtpouts U HM300paXkaTh CXEMaTU4ECKU IrpaUKu KBAaIpaTUYHBIX (YHKIIHMH, ONMUCHIBATH CBOWCTBA KBaJApPATHUHBIX

33 (GyHKIMH 10 UX rpaduKam

34 Pacnio3HaBath KBaJpaTHUHYIO (PYHKLHUIO 1O GopMyIie, IPUBOAUTE IPUMEPHI KBAAPATUYHBIX (PYHKIUHI U3 pearbHOI
' KU3HU, PU3UKU, TEOMETPUU
4 ApudmeTrueckasi U reoMeTpudecKasi Iporpeccuu

41 PacrioznaBath apu(hMEeTHIECKYIO U TEOMETPUICCKYIO IPOTPECCHH TIPH PA3HBIX CIIOCO0AX 33 aHUs

42 BBINOMHATE  BBIYUCICHUS C HUCIOJAb30BaHMEM (GOpMyNT N-TO 4ieHAa apu(PMETHYECKOH U TIeOMeTpUYeCcKOn
' MIPOrpecCHii, CyMMBI MEPBBIX N YJICHOB

4.3 N3006pakaTh wieHbI OCIE0BATEIbHOCTH TOUKaMU Ha KOOPJIMHATHON TNIOCKOCTH

44 Pematp 3amaum, CBA3aHHbBIE C YMCIIOBBIMU IIOCJIEA0BATEIbHOCTAMHU, B TOM UHMCIE 3aJa4d U3 peanbHON XHU3HU (C

HCIOJIb30BAHUEM KAJIBKYJISATOPA, IIU(PPOBBIX TEXHOIOT M)




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii JJ1eMEHT COiepPsKAHMS
1 Yucna v BEIYUCIIEHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, TMEPEX0a OT OJHON (HOpPMBI 3amucu
11 npobeii k apyroil. [loHsTHE palMOHAIBHOTO YHCIA, 3alUCh, CPAaBHEHHE,
YIOPSAAOYMBAaHUE PALMOHAIIBHBIX YUCEI
12 ApudmeTnueckue 1eUCTBUS C pallMOHAIIBHBIMU YnciaamMu. Perienue 3aau u3
' peanbHOM MPAaKTUKK HA YacTH, Ha ApoOHU
13 CreneHb C HaTypaJbHBIM IIOKa3aTeJIeM: OIpeNelIeHue, Ipeodpa3oBaHKue
' BBIPA)KEHUI HAa OCHOBE ONPEIeNCHHs, 3aIIUCh OOIBIINX YHUCEI
14 [IponieHTsl, 3anMCh NPOLIEHTOB B BHUJE ApPOOH U IpoOM B BHUJE NPOLEHTOB.
' Tpu ocHOBHBIE 3a1a4M HA MPOLICHTHI, PEILICHUE 3a7a4 U3 PEeaIbHON MPaKTUKU
L5 [IpuMeHeHMEe  NPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHME Ha  MHOXKUTEIU
' HaTypaibHbBIX YHCEI
16 PeanbHble  3aBucMMOCTH, B TOM  4Wcie nOpsMas W oOpaTHas
' HPONOPLUOHATBLHOCTH
2 AnrebpanydecKue BEIPaKCHHS
21 IIepeMeHHBIE, UUCIIOBOE 3HAYEHUE BBIPAKEHUS C IIEpEMEHHOM. JlommycTUMBbIE
' 3HAYEHUS IEPEMEHHBIX
25 [lpencraBneHne 3aBUCUMOCTH MEXJy BEJIMYMHAMH B BUAE (OPMYJIBL
' Brruucnenus no gpopmynam
23 [IpeoOpazoBanue  OyKBEHHBIX  BBIPDAKCHUH,  TOXIECTBEHHO  paBHBIE
' BBIPA)KECHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHBIM IIOKa3aTeIeEM
” OpHowienbl 1 MHOrOwIeHbl. CTenieHb MHorouieHa. CiloxeHue, BlYUTaHHE,
' YMHOXKEHHE MHOIOWICHOB
26 @DopMyJIbl COKpAIICHHOTO YMHOKEHUS: KBaApaT CyMMBbI U KBaJpaT pa3HOCTH.
' ®dopmysa pa3HOCTH KBapaToB. PasioskeHne MHOMOWIEHOB HA MHOKUTEIN
3 VYpaBHeHus




VYpaBHEeHHE, KOpeHb YpaBHEHHs, IpaBHiia IpPeoOpa3oBaHUs ypaBHEHMUS,

3 PaBHOCHIIBHOCTb YpaBHEHUIN
3.9 JluHeitHOe ypaBHEHME C OAHOM MEPEMEHHOM, YHMCIO KOPHEW JIMHEWHOIrO
' YPaBHEHUs, PEILICHNUE JIMHENHBIX YPAaBHEHUN
33 CocraBieHne ypaBHEHUN 10 yCIOBHIO 3a7a4yd. PerieHne TeKCTOBBIX 3a/1ay C
' IIOMOIIbIO YPaBHEHUN
3.4 JIuHeliHOE ypaBHEHHUE C ABYMs IEPEMEHHBIMU U €T0 rpaduk
CucrtemMa JBYX JMHEHHBIX YpaBHEHU C ABYMs IMEepeMEHHbIMU. PelieHue
3.5 CUCTEM YpaBHEHHH CIIOCOOOM IOICTaHOBKU. [IpuMepsl penieHus: TEKCTOBBIX
3a/1a4 C MOMOIIBIO0 CUCTEM YPaBHECHUM
4 Koopaunats! u rpaduxu. OyHKIMN
41 Koopaunara To4uku Ha npssMoin
49 Hucnossle NpOMEXYTKU. PaccTosiHue Mexy AByMs TOUKaMU KOOPAMHATHOU
' npsAMON
43 [IpsmoyronbHas cucrtema koopauHat, ocu OX u Oy. Abcuucca U opauHaTa
' TOYKH Ha KOOPAMHATHOW IJIOCKOCTU
44 [Ipumeps! rpadukos, 3anaHHbix (popmyramu. UteHue rpagukoB peanrbHBIX
' 3aBUCUMOCTEN
45 [onsarue pynxuuu. I'paduk pynkmmun. CBoiicTBa QyHKIMI
4.6 Jluneiinas gynkuus, e¢ rpaduk. I'padpuk pynkuum y = [x|
47 I'padpuyeckoe pemieHre JIUHEHHBIX YpaBHEHHUH M CHCTEM JIMHEHHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii J1eMEHT COAEPKAHUS
1 Uucna v BeIYUCIEHUS
11 KBanpaTtHblii kopeHb u3 uwncina. [loHsTHE 00 HppalMOHAIBHOM YHCIIE.
' HecaTnunple npuOIMKEeHUS HPPALIMOHAIBHBIX YHCEIT
CpoiicTBa apu(pMeTHYECKHX KBaJpaTHbIX KOpHEH M HUX HNpPUMEHEHHE K
12 peoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN U BBIYUCIICHUSAM. JleficTBUTENbHBIE
4ucia
1.3 CreneHb ¢ LeNIbIM ITOKa3aTesieM U €€ cBoMcTBa. CTaHaapTHAs 3alUCh YUCIa




AnreGpanueckye BbIPaKEHHS

2.1 KBanpaTHblii TpexuseH, pa3inokKeHre KBaJpaTHOIO TPEXUWIEHA HA MHOXKHUTEIH
2.2 Anrebpanueckas 1poos. OCHOBHOE CBOIMCTBO ajredpandeckoil qpoou
2.3 CrnosxeHue, BBIYMTaHUE, YMHOKEHUE, JIEICHNE alreOpandeckux Apooeit
2.4 PanmonaneHblie BEIpayKEHUS U UX MIPeoOpa3oBaHue
3 YpaBHEHUS U HEpaBEHCTBA
31 KBanpaTtHoe ypaBHeHue, ¢opMysa KOpHEH KBaapaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHUH, CBOASAIIMXCA K JIMHENHBIM U KBaIPATHBIM
3.3 [pocrTeiimme 1poOHO-pallMOHATBHBIE YPaBHEHHS
I'paduueckas naTepIIpeTanvs YpaBHEHUN C IBYMs IEPEMEHHBIMH U CUCTEM
3.4 JUHEWHBIX YpaBHEHHUH C ABYMs mepeMeHHbIMU. [Ipumephl pelieHus: cucreM
HEJIMHEWHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMHU
3.5 Pemienne TeKCTOBBIX 3a7a4 aNreOpanvdeckiuM crocooom
3.6 YucnoBble HEPAaBEHCTBA U X CBOWCTBA
3.7 HepaBeHcTBO ¢ 0THOM IEpEMEHHOM
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OHOW NIEPEMEHHON
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM
4 OyHKIUU
i1 [Monsatue ¢ynkmuu. OOnacTh omnpeAereHUs W MHOXKECTBO 3HAYCHUH
' ¢bynkiuu. CriocoObl 3a1anust QyHKIMIMA
4.2 I'paduk pynknun. UreHne cBOWCTB (PYHKITHUH 1O €€ rpaduKy
4.3 [Tpumepsi rpadukoB HYHKIHMA, OTPaXKAIOIINX PEeaIbHBIE TPOIIECCHI
4l OyHKIIUY, OIUCHIBAIONINEC TPAMYI0 ¥ OOpaTHYH TPOMOPIHOHATHHBIC
' 3aBHCHUMOCTH, UX IpauKu
45 Oyukmmu Y =x?, y = x?
4.6 Oyukuun y = [1x, Y = |x|
4.7 I'paduueckoe pemienne ypaBHEHHH U CUCTEM ypaBHEHHIA

9 KIIACC




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Uucna v BIYUCIEHUS
11 PanmonanbHbele 4Mcia, UMppalMoOHAIbHBIE YMCIA, KOHEYHbIE U OECKOHEUHbIE
' JIECSITUYHBIE IPOOU
MHOXeCcTBO AeHCTBUTEIBHBIX YHCEN, IeHCTBUTENbHBIE YUCIa KaK OECKOHEUHbIE
19 JecsaTU4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXKy MHOXKECTBOM
' JEUCTBUTENIbHBIX YHCET U KOOpAUHATHON NpsMoi. CpaBHEHHE J1€HCTBUTEIIbHBIX
yucell
1.3 Apudmerndeckue 1eHCTBUS C NEHCTBUTEILHBIMH YHCITaAMU
Wsmepenusi, npubnmkenus, olleHKU. PazMepbl 00bEKTOB OKPYIKAIOIIETO MHPA,
14 JUIMTEJIBHOCTh TPOLIECCOB B OKpy»KaromeM mupe. [IpubmmkeHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh Npubamkenus. Oxpyriaenue yucen. [Ipukuaka u oneHka
pE3yJIbTaTOB BBIUMCIICHUI
2 YpaBHEHHS U HEPAaBEHCTBA
2.1 VYpaBHEHUS € ONHOMN NEPEMEHHON
2.2 JIunelinoe ypaBHeHue. PemieHne ypaBHEHH, CBOAAIUXCS K JINHEHHBIM
2.3 KBagpaTtHoe ypaBHeHue. Pemienne ypaBHEeHNH, CBOASIIMXCS K KBaJIpaTHBIM
24 buxBagpatHoe ypaBHeHue. IlpumMepsl pelleHuUs ypaBHEHMM TpeTbed U
' YETBEPTOM CTENEHEN pa3oKEHUEM Ha MHOKHUTEIH
2.5 Pemrenne npoOHO-paniOHAIBHBIX YpaBHEHUN
2.6 CucreMsl ypaBHEHUI
2.7 YpaBHeHHE ¢ IBYMS IEPEMEHHBIMU U €r0 rpaduk
2.8 Pemienue cucreM IByX JUHEUHBIX YPaBHEHH C IBYMS IEPEMEHHBIMU
29 Peuienue cuctem AByX ypaBHEHHU, OJHO M3 KOTOPBIX JIMHEHHOE, a APYyroe —
' BTOPOM CTEIIEHU
2.10 I'padmueckas HHTEPIIPETAINS CUCTEMbI YPAaBHEHHUH C IBYMS TIEPEMEHHBIMU
2.11 Penrenne TeKCTOBBIX 33124 aNredpanveckum crocoooM
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne TMHENHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOU
214 Pemenue cucreM TMHEHHBIX HEPABEHCTB C OJTHON MEPEMEHHOM
2.15 KBanpaTHble HepaBeHCTBa
216 I'padmueckass mHTEpHpeTanys HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS

NEPEMCHHBIMU




DOyHKINH

KBagpatuunas ¢ysknms, e¢ rpaduk u cBoiictBa. [lapaboma, KoopaHHATHI

31 BEPIIMHBI 1apa0doIIbl, OCh CHMMETPHUH MapadoIIbI

3.2 I'paduxu pynkmii y=Kkx, y=kx+b u ux cBoiicra

3.3 I'paduxu Gynkumit y=k/X, y = x° u ux cBoicTBa

34 ['paduku pyHKIMH , ¥ KX CBOWCTBA
4 YucnoBsle NOCIe10BaTeIbHOCTH

41 OmnpeneneHue U crocoObl 3aJaHMs YHUCIOBBIX NOCIEAOBaTEIbHOCTEN. 3aaHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (hopmytoit 1 popmyIioi N-ro dieHa

42 Apudpmerndeckass mporpeccus. @Dopmynbl N-ro  wieHa apupMETHYECKOH
' IIPOIPECCUH, CYMMBI IIEPBBIX N WIECHOB

43 I'eomerpuueckas mporpeccusi.  @DopMysbl  N-r0  WieHa TI'€OMETPUYECKOMN
' IIPOIPECCUU, CYMMBI IIEPBBIX N WICHOB

44 N300pakeHre 4JIeHOB apu(PMETHYECKO M TeOMEeTpUYEeCKOM Mporpeccuit
' TOYKaMU Ha KOOPAMHATHOU MJIOCKOCTH. JIMHENHBII U SKCIOHEHIIMAJIBHBIN POCT

45 Crno’xHble TPOLEHTHI




MPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
ITPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30BAHUS

Kon
NMpoBepPSIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHuUs K NPeIMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbI OCHOBHOIO
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHSATUSMHU: MHOXECTBO, IIOJMHOKECTBO,
orepanuy HajJ MHOXKECTBAMHU; YMEHHE OIEpUPOBATH MOHATHIMHU:
rpad, cBs3HBIA Tpad, AepeBo, MK, MPUMEHATh WX TMPU PEIICHUU
3aJla4; yMEHHE MCIOJb30BaTh Ipadpuueckoe mpeiCTaBIeHHEe MHOXKECTB
JUTSL ONTUCAaHUsI peabHBIX MPOLECCOB U SBICHUH, MPU PEUICHUH 3a]a4

U3 APYTUX Y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATUSAMMU: OINPENCIICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHHE DPAacIO3HAaBaTb MWCTUHHBIE U JIOKHBIE
BBICKA3bIBAHUS, IPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKa3bIBaHUHU

YMeHHe onepupoBaTh MOHATUSAMU: HATypallbHOE YHCIIO, IPOCTOE M
COCTaBHOE YHUCJO, JEJIMMOCTh HATypalbHBIX YHCEN, MPU3HAKU
JIETUMOCTH, IIeJI0€ YMCIO0, MOJIYJb YHUCla, OOBIKHOBEHHas ApoOb H
JecsiTUYHas JIpoOb, CTAaHIAPTHBIN BUJ 4YMCIa, PAallMOHAIBHOE YHCIIO,
UpPpPALMOHANIFHOE 4YHUCJO, apu(MeTHYecKuil KBaJIpaTHBI KOpPEHb;
YMEHHE BBIMOJHATH JEUCTBUS C  YWCIAaMHW, CpaBHHBATh U
YHOOPSIOYMBAThG YWCA, MPEACTABISITH YHCIAa HAa KOOPAMHATHOU
MpsIMOM, OKPYTJISITh YHCIIA; yMEHWE JeNaTh NPHUKUIKY U OLEHKY

pe3yJibTaTa BbIYHUCICHUN

YMeHne onepupoBaTh MOHATHUAMHU: CTENEHb C IIENBIM TOKa3aTeleM,
apu(MeTHUeCKUil KBaapaTHBIH KOPEHb, MHOT'OWIEH, ajreOpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEeHH
OonpIlle €OMHUIIBI, yMEHHE BBINOJHATH pacueThl 1O (opmynam,
npeoOpa3oBaHusl LENbIX, JIpOOHO-PAIlMOHANBHBIX BBIPAKCHHH |
BBIPAKCHUI C KOPHSMH, Pa3IoKEHHE MHOTOWICHA HAa MHOXXUTEIH, B
TOM 4YHCJIE€ C UCIOJNB30BaHUEM (OpMyT pa3HOCTH KBaJIpaToB U

KBaJpaTa CyMMBbI U pa3HOCTH

YMenne OIICPHUPOBATH IMOHATHAMU: YUCJIOBOC PABCHCTBO, YPABHCHHUC C




OJIHOW IIEPEMEHHOM, YHCIOBOE HEpPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pelaTh JUHEHHBbIE M KBAaJAPATHBIC ypaBHEHUS,
JIpOOHO-pAIIMOHANIBHBIE YPAaBHEHUSI C OJHOM MEPEeMEHHOM, CUCTEMBI
JBYX JIMHEUHBIX YPaBHCHWH, JTUHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pAllMOHANbHBIE HEPABEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUHU 3a1a4 U3 IPYrux MpeaMETOB
U TPAKTUYECKUX 3a7a4; YMEHHE MCIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTh JUIsl M300pa)KeHHs pelIeHUit

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHHe onepupoBaTh MOHATUAMU: QYHKIUS, rpaduk GyHKIMA, HYJIN
byHKIHH, POMEKYTKH 3HAKOTIOCTOSTHCTBA, MIPOMEKYTKH
BO3pacTaHWs, YOBIBaHWS, HAWOOJbIIEe W HAUMEHBIIECEC 3HAYCHUS
byHKINY; yMEHHE OIEPUPOBATH MOHSATUSIMH: npsiMast
NPOTOPIIMOHATBHOCTD, JTMHEHHAS (YHKIUSA, KBaJpaTHUHAS (YHKIHU,
oOpaTHasi TPOIMOPIUOHAILHOCTh, Mapabona, rumepbosa; yMeHue
cTpouTh rpaduku PyHKINN, UCTIONH30BaTh TPpa(UKH I ONIPEICIICHUS
CBOWCTB MPOIIECCOB U 3aBUCUMOCTEH, JUI PEIICHUS 3a7a4 U3 JAPYrux
yU4eOHBIX TMPEIMETOB W PEabHOM JKM3HH, YMCHHE BBIPAXKATh

q)OpMy.]IaMI/I 3aBUCHUMOCTHU MCIKAY BCIIMUYUHAMU

Ymenue OIepupoBaTh MOHSITUSIMHU: MOCIIEI0BATEIHHOCTD,
apupmeTrueckas M TeOMETpUYEecKass  MPOTpPeccHH;  YMEHHe
MCIIOJIb30BaTh CBOMCTBA IMOCJEI0BATENBHOCTEH, (HOPMYNBI CyMMBI U
o01Iero 4jgeHa MpH PEIICHUH 3a7a4, B TOM YHUCJE 3aad U3 JIPYTuX

Y4eOHBIX MPEMETOB U peaTbHOU )KU3HU

YMeHue pemarh 3aaud pa3HbIX TUIIOB (B TOM 4YHCI€ Ha MPOLIEHTHI,
JOJMM W YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYIOK U YCIIYT, HAJIOTH, 331a4 U3 00JaCTH YIIPABICHHS JTMUYHBIMU U
ceMeHbIMM  (UHAHCAMH); yMEHHE  COCTaBJISATh  BBIPAKEHUS,
YPaBHEHUs, HEPAaBEHCTBA M CHUCTEMBbl II0 YCJIOBHUIO 3aJauH,
UCCIIeIOBaTh MOJTYYEHHOE pellleHHe M OLEHHMBATh MPaBAONOA00OHOCTh

IMMOJIYYCHHBIX PE3yJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: (Urypa, TOUKa, OTPE30K, MpsiMas,
Jyd4, JJOMaHasi, yrojl, MHOIOyTOJIbHUK, TPEYTrOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHHUM TpPEyTrOJIbHUKH, NPSIMOYTOJIbHBIM TpPEYrobHHUK,

MeauaHa, OMCCEKTpHCa M BbICOTa TPEYTOJIbHHMKA, YETHIPEXYTOJIbHUK,




napajuiesiorpaMMm, pomMO, TpPSIMOYTOJIbHUK, KBaapaT, Tparenus;
OKPY’KHOCTB, KpYyT, KacaTellbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢urypamu; ymMeHue pemaTh 3a/add, B TOM YHCIIE W3 MOBCETHEBHOMN
JKU3HM, Ha HAXOXKICHUE I€OMETPUYECKUX BEIUYMH C IPUMEHEHUEM

U3yYEHHBIX CBOUCTB (pUryp u GaxToB

10

YMeHue omnepupoBaTh TMOHATHUSMHU: PaBEHCTBO (UTYp, PABEHCTBO
TPEYTOJILHUKOB; MMapaUICIbHOCTh W TEPICHIUKYJISIPHOCTh HPSMBIX,
yroJl MEXIy TMpSIMBIMH, TEPICHAUKYJISAP, HAKIOHHAs, IPOCKIUS,
nogoOue Guryp, mogo0HbIe TPEYTOJIBHUKH, CHMMETPHUSI OTHOCUTEIILHO
TOYKM W TPSIMOH; YMEHHE paclio3HaBaTh PAaBEHCTBO, CHMMETPHIO U
nogobue Guryp, napayieIbHOCTh U NEPHEHIUKYISIPHOCTD MPSMBIX B

OKpYXaroIieM MUpe

11

YMeHue onepupoBaTh MOHATHSMH: JJMHA, PACCTOSHHUE, YTOJ
(BeqiMYMHA yIJla, CUHYC M KOCHHYC yrja TPEYroJIbHUKA), IUIOLIA/b;
YMEHHE OLIEHUBATh pa3Mephl MPEeIMETOB U O0OBEKTOB B OKPY>KaIOILIEM
MHUpE; YMEHHE MpPHUMEHATh (OpMyJIBI TepuMeTpa | IUIOIIAIH
MHOT'OYTOJIbHUKOB, JJIUHBI OKPYXXHOCTH M IUIOLIATU Kpyra, oObema
IPSIMOYTOJIBHOTO NApaJUICNICIIUIEIa; YMEHUE IPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpuroHomerpudeckue COOTHOILEHUS Ul

BBIYUCIICHUS IJIUH, PACCTOSIHUHI, TUIOIIAAeH

12

YMeHune wu300paxkaTh IUIOCKHE (UIypel W HMX KOMOWHAIUH,
NPOCTPAHCTBEHHBIE (QUTYPBl OT pPYKH, C IOMOIIBIO YEePTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY WM

CUMBOJIbBHOMY OIIMCAHUTIO

13

14

YMeHue  onepupoBaTb  IOHATHSAMHU:  HPSMOYTOJIbHAash  CHUCTEMA
KOOpAMHAT, KOOPJAMHAThl TOYKHM, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAILIPHOE MIPOU3BEACHUE BEKTOPOB;
YMEHHUE HCIOJIb30BAaTh BEKTOPHl M KOOPAMHATHI AJIS MPEACTABICHUS
JaHHBIX W pEUIeHHs 3aJady, B TOM YHCJIE M3 JPYrux Yy4eOHBIX

npeaMETOB U peaanoﬁ KHU3HU

YMeHHe OmnepupoBaTh TMOHATHSAMHU: CTOJOMKOBBIE M KPYTrOBBIE
IarpaMMbl,  TaOJHUIBI, cpeaHee  apupMETHYecKoe, MeIuaHa,
HauOoJiblllee W HAMMEHBIIEE 3HAYEHUsS, pa3Max YHCIOBOTO Habopa;

YMEHHE  U3BIEKaTh, HWHTEPIPETHPOBaTH U  INPeoOpa3OBbIBATH




uHbOpMallMIo, TPEACTABIEHHYI0 B TalOlIMIIaX W Ha JAHarpaMmax,
OTPaKAIOIIYI0 CBOMCTBA M XapAaKTEPUCTHKU PEATBHBIX IPOLIECCOB U
ABJICHUM; yMEHUE pPaCllO3HABAThb W3MCHUMBBIC BEJIMYUHBI B

OKpY’aroIleM MUpe

15

YMenue onepupoBaTh MOHATHUSMU: CIyYalHBIM OMNBIT (CIIy4dailHBIN
DKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (PIIEMEHTAPHBIM HCXO.)
CIIy4ailHOro OIbITa, Ciay4yailHOe COOBITHE, BEPOSTHOCTb COOBITHUS;
yMEHHE HaXOJUTh BEPOSATHOCTH CIIy4YaillHbIX COOBITUH B OMBITAX C
PaBHOBO3MOXKHBIMU DJIEMEHTapPHBIMU COOBITUSIMU; YMEHHE pelaTh
3aJladyd METOJIOM OPraHHW30BAaHHOTO Tepedopa M C HCIOJIb30BaHUEM
IpaBUja YMHOXEHHUS; YMEHHE OLEHUBATH BEPOSITHOCTH pPEANbHBIX
COOBITUH M SIBICHWH, TMOHUMATh POJb MPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKPYXKAIOIIEM MHPE H B JKH3HU;
3HAKOMCTBO C TOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €ro POJIBIO B MACCOBBIX SBJICHUAX

16

YMeHue BBIOMPATh MOIXOISIIMA W3YYEHHBIM METOH JIA peIleHUs
3aJlayd, TPUBOAUTH MPHUMEPHl MAaTEMAaTHUYECKHX 3aKOHOMEpPHOCTEH B
MPUPOJIC U KU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MaTEMaTUKU B
UCKYCCTBE, OIIMCHIBATh OT/AEIbHBIC BBIIAIOIIMECS PE3yJIbTaThl,
MOJyYEeHHBIE B XOJI€ Pa3BUTHUA MAaTEMATHKH KaK HAyKH, MPUBOJIUTH
pUMEPHl MATEMATUYECKUX OTKPBITUIA U UX aBTOPOB B OT€YECTBEHHOU

Y BCEMHPHOM HCTOPHN




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon

IIpoBepsieMblii 21eMEHT COAePKAHUS

1 UYucra 1 BIYUCIICHUS

11 Hatypanbhsle u nensie uyncna. [Ipu3Haku Je1uMOoCTH LEbIX YUCET

12 OOBIKHOBEHHBIE W JIECATHYHBIE  JIpoOM,  TPOLEHTHI,  OECKOHEYHBIC
' MePUOINYECKHE APOOH

13 PamonanbHple  uMcnaa.  ApudMeTHUYECKHe ONepalud ¢  PalUOHAIbHBIMU
' YHCITaMHU

14 JelicTButenpHble yucia. ApudMeTHuecKkre oOomnepanuu ¢ JACUCTBUTEIbHBIMU
' YUCIIaMHU

15 [IpubnuKCHHBIE BBIUMCIICHUS, INpaBWIa OKPYIVIEHUS, NPUKUAKA M OLIEHKa
' pe3yJbpTaTa BBIYUCICHUN
2 Anrebpanyueckue BEIPaKCHUS

2.1 BykBenHbIe BbIpaskeHUs (BBIPAXKEHUS C TIEPEMEHHBIMHU )

20 Crenenp ¢ 1enbiM TokazareneM. CTENEeHb € palMOHANBHBIM TOKa3aTeJIeM.
. CaoiicTBa cTeneHH

2.3 MHorouieHs!

2.4 Anrebpanyeckas 1poob

”E Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. HenctBus c
' apu(METHIECKUMH KOPHSIMHU HATYPATHbHON CTETICHH
3 VYpaBHEHMS U HEpAaBEHCTBA

31 Ienble u apoOHO-pannoOHanbHblE ypaBHEHHA. CHCTEMBI U COBOKYITHOCTH
' YPaBHEHUI

3 Lenbie u npoOHO-panioHabHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEpaBEeHCTB

3.3 Pertenue TekCTOBBIX 3a1a4

4 YucaoBbIe IOCIIEIOBATEEHOCTH

4.1 [TocnenoBaTeIbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIEA0BATEIbHOCTEH

4.2 Apudmernyeckass U reomerpuueckas nporpeccun. Dopmyna  CI0XKHBIX




IIPOLIEHTOB

5 OyHKIIUN
OyHkusa, cnocoObl  3amgaHus  ¢yHKuuu. ['padux  Pysxmuu. OoOmacth
oTpesieNieHUs] U MHOKEeCTBO 3HaueHuil pynkuuu. Hynu ¢pynkuu. Ipomexytku
5.1 3HAKONOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHMU. MakCUMyMBbl U
MUHUMYMBl (yHKIMA. Hambonbliee ¥ HauMeHbllee 3HAaYeHHWE (YHKIMU Ha
MIPOMEKYTKE
6 KoopanHaTsl Ha NpAMON U TIIOCKOCTH
6.1 KoopaunaThas npsimast
6.2 JlekapTOBbI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOHCTBA
7.2 TpeyronsHuk
7.3 MHOroyrojasHUKA
74 OKpY>KHOCTb U KpyT
75 W3mepeHne reoMeTpuyecKix BeTHUUH
7.6 Bexropsl Ha TIOCKOCTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTHKA
8.2 BepositHoCcTh
8.3 Kom6unaTopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIUIS1 YHEHUKA

* Maremartuka. Anrebpa: 7-i kiacc: 6a30BbI yPOBEHb: YUeOHUK; 15-¢ n3nanue,
nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., HemkoB K.W. u ap.; oz
penakiueit TensikoBckoro C.A. AkimonepHoe o0iectBo «M3aaTenbcTBo
«IIpocBemeHue»

* Maremartuka. Anrebpa: 8-i1 kimacc: 6a30BbIf ypoBeHb: yueOHUK; 16-¢ uznanue,
nepepaboranHoe MaxkaporueB FO.H., Munatok H.I'., Hemkos K.W. u ap.; mox
penakuuei TenskoBckoro C.A. AxinonepHoe o6mectBo «M3aaTenbcTBo
«IIpocBemeHue»

» Maremaruka. Anreopa: 9-i kmacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ n3manwue,
nepepaboranHoe MaxkaperueB FO.H., Munarok H.I'., Hemkos K.W. u ap.; nox
penakiueit TenskoBckoro C.A. AKimoHepHoe obmecTBo «M3aaTenscTBo

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIbBI IJ1S1 YYUTEJIA

Marematuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBeHB: YueOHUK; 15-¢ nznanue,
nepepabotannoe, 7 kinacc/ Makapsrue F0.H., Munatok H.I'., Hemmkos K.W. u
np.; nox penakmueit Tensikopckoro C.A., AKITMOHEPHOE OOIIECTBO
«M3natenbctBo «IIpocBemienuey

» Maremaruka. Anrebpa: 8-if kitacc: 6a30BbIi YpOBEHB: yueOHUK; 16-¢ uznanue,



nepepaboranHoe, 8 knacc/ Makapwrues 0. H., Muntok H.I'., Hemkos K. 1. u
ap.; mon penakuuei TemskoBckoro C.A., AKImoHEpHOE 00IIECTBO
«M3marenscTBO «lIpocBemenue»

* Maremaruka. Anredpa: 9-i kmacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ n3manue,
nepepadoranHoe, 9 kinacc/ MaxkapwraeB F0.H., Munnrox H.I'., Hermkos K.W. n
np.; non penakuueit TensikoBckoro C.A., AKITMOHEPHOE OOIIECTBO

«HSII&T@HI:CTBO ((HpOCBeIHeHI/IG»

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. bu6nmoreka IIOK https://m.edsoo.ru/7f419d08

2. denepanbHbIii noptai. Poccuiickoe oopazoBanue, - https://www.edu.ru

3. Poccwuiickas anmexkTpoHHas 1KoJa, - https://resh.edu.ru

4. JluctaHIIMOHHOE 00pa30BaHKE IS IIKOJLHUKOB U JIETEH B MHTEPAKTHBHOM
dbopwme, - https://uchi.ru

5. Enunas xomnekius mudpoBbIX 00pa30BaTebHBIX PECYPCOB, -
http://schoolcollection.edu.ru

6. O6nako 3HaHUI — 00pa30BaTEIbHBIN CEPBUC IS YUAIIUXCS U
npernojaBareiei mkodi, - https://oblakoz.ru

7. CoBpeMeHHOE 00pa30BaHUE HAa OCHOBE TexHOIOrul SHaekca. STHuekc

Yuebuuk, — https://education.yandex.ru


http://www.edu.ru/
http://schoolcollection.edu.ru/

8. Ludposoit o6pazoBaTenbHbIi pecypc ais mkoi. AKnace, -
https://www.yaklass.ru

9. Meaunateka usgareiabctBa «lIpocsemienuey, - https://media.prosv.ru


http://www.yaklass.ru/
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