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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUCHUE IPYTUX JUCIUTUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHHUTApHOTO IMKIOB, €€ OCBOEHHE HEOOXOAMMO IS
TIPOJOJIKEHUST 00pa30BaHUs M B MIOBCETHEBHOW XM3HU. Pa3BuTHe y 00ydaromumxcs
HAyYHBIX TMPEACTABICHUN O TMPOUCXOKIACHUM M CYITHOCTH alTreOpandecKux
abcTpakimii, cnocode OTpaKeHUs MaTEMaTHYECKON HAyKOM SIBJICHUM U MPOIIECCOB
B TPUPOJI€ U OOIIECTBE, POJIM MATEMATHUYECKOTO MOCIUPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBINIJICHUS, HEOOXOIUMBIX JIJIs aanTallid B COBPEMEHHOM ITU(POBOM
obmrectBe. M3ydenue anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHUS HaOJIOJATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHS W BBHIBOJFI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUsI O0YYalolUXCs: OHM HCHOJB3YIOT JIEyKTUBHBIE U
MHIYKTHUBHBIE PacCyKIeHUs, 0000IIeHNe U KOHKPETHU3alHI0, a0CTparupoBaHue u
anajorutro. OOyueHuwe  anreOpe  mpeanosaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENTFHOW  JIEATEIBHOCTH OO0YYalONIMXCs, MOITOMY CaMOCTOSITEIbHOE
pelIeHue 3a7a4 ABJISETCS pealn3anuen JesTeIbHOCTHOTO MIPUHITUIA OO YUCHHS.

B crpykType mporpammel y4eObHOTO Kypca «Aisredbpay» sl OCHOBHOTO
o0rmiero oOpa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT CO/AEPKATETbHO-METOANYECKHE
nuHuA: «Yucna U BBIYUCICHUSY, «ANTeOpandecKkue BEIpaKEHUSN», «YpaBHEHUS U
HepaBeHCTBay, «DyHkmuuy. Kaxmas w3 3THUX copep:KaTeIbHO-METOIUYECKUX
JMHUHN pa3BUBAETCS HA MPOTSHKCHUHU TPEX JIET U3YyUCHUS Kypca, B3aUMOEHCTBYS C
IPYTUMH €r0 JMHUAMU. B Xome wu3ydeHus ydeOHOro Kypca OOYYaroIIuMCs
NPUXOAMUTCS JIOTUYECKU PacCy’KJIaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
S3bIK. B CBSI3M ¢ 3THM B mporpamMmy y4eOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPBhIE OCHOBBI JIOTHMKH, TPEACTABICHHBIC BO BCEX OCHOBHBIX pa3jeiiax
MaTeMaTH4YECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIINE OBJIAJCHUIO O0Y4arOIUMUCS
OCHOB  YHHMBEpCAJIBHOIO MareMmartuueckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOUM OCOOEHHOCTBIO ydeOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTEP.

Conmepxxanne muHMM «UuWcia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHEHNIIIero U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIUXCS
JIOTUYECKOTO MBIITUICHHUS, (DOPMUPOBAHUIO YMEHHUSI TTOJIH30BATHCS AITOPUTMAMH, a
TaK)Xe MPUOOPETCHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOMMBIX JIJISl TIOBCETHEBHON
KU3HU. Pa3BUTHE MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBSA3aHO C PAlMOHAIBHBIMH W UPPALUOHATBHBIMH YHUCIAMHU, (HOPMUPOBAHHEM



MPEJACTABICHUM O JEUCTBUTEIBHOM 4YHCJIE. 3aBEPIICHUE OCBOCHUS YHMCIOBOM
JIMHUHM OTHECEHO K cpeHeMy o01eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
u «YpaBHEHUS W HEPABEHCTBA» CIIOCOOCTBYET (DOPMHUPOBAHUIO Y OOYUAFOIITHXCSI
MaTEMaTUYECKOTO arapara, HeoOXOJAMMOTro I PEIICHUsS 3aJad MaTeMAaTHKH,
CMEXHBIX TMPEAMETOB M IMPAKTUKO-OPUEHTHPOBAHHBIX 3ajady. Ha ypoBHe
OCHOBHOT'O 001mIero oOpa3oBaHusi y4eOHBIM Marepuajg TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKEHUH. ANreOpa JEMOHCTPUPYET 3HaUYCHUE MAaTEMATHKH KaK
SI3bIKA JUISI TIOCTPOCHHST MaTEMaTHYCCKUX MOJIeTeH, OMMCAaHHWs TPOIECCOB U
SABJICHUM peanpHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKXKe
JanbHEHIee pa3BUTHE aNTOPUTMUYECKOTO MBIINUICHUS, HEOOXOIUMOTo, B
YaCTHOCTH, JJIS OCBOCHHMS Kypca WH(GOPMATHUKHA, M OBJAJCHUE HaBBIKAMU
JNENYKTUBHBIX paccyxjeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUSI, CIOCOOHOCTEHM K MaTEMaTUYECKOMY TBOPUECTRY.

Coneprxanre (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4aromMMHCs 3HAHUN O (QYHKLIMSAX KAaK BaKHEHIIeH MaTeMaTHUYeCKOM MOJEIU
JUTSL OIIMCaHUSl ¥ UCCIIE0BAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJIEHUN B MPUPOJIE
u obOmectBe. M3yueHue marepuana CrocCOOCTBYET Pa3BUTHIO y OOYYaroIIUXCs
YMEHUS UCIIOIH30BaTh Pa3IUIHBIC BRIPA3UTEILHBIC CPENICTBA SI3bIKa MATEMATHKH —
CIIOBECHBIC, CHUMBOJIHMYECKHE, Tpaduueckue, BHOCHT BKJIaJ B (HOpMUPOBAHHE
IPEe/ICTaBIEHUN O POJIM MATEMATUKHU B PA3BUTHUH [IMBUIIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax wu3ydaercs Y4YeOHbBIH Kypc
«Anrebpay, KOTOPBIM BKIIIOYACT CJEAYIONIME OCHOBHBIC pa3/eibl COIACPKAHUS:
«Yucma ® BBIUMCICHUSA», «ANTEOpandecKHe BBIPAXKCHUSN», «YPaBHCHHUS W
HEpaBEHCTBa», «DYHKIIUN.

Ha usydenune yuebnoro kypca «Anredpa» orBoautcs 306 gacoB: B 7 kiacce
— 102 ygaca (3 ygaca B Hemento), B 8 kiacce — 102 ygaca (3 yaca B Hepeno), B 9
kiacce — 102 yaca (3 gaca B HefIeINIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucsa 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JIECSTUYHBIC, TIEPEX0]] OT OAHON (PopMBI 3amucu
npobeit k apyroi. IloHATHe palMoOHAJbHOTO YHCJA, 3aluCh, CpPaBHEHUE,
yIOPSJOYMBAHUE PAIMOHAIBHBIX  4uCeNn. ApudMernueckue JCHCTBUS C
palMoHaIbLHBIMM YuciaMu. PenieHne 3a7ay U3 peaibHOM MPAKTUKKA HA YacTH, HA
JIPOOH.

CreneHb C HaTypallbHBIM T[OKa3aTeleM: OmpeneleHne, MnpeodpasoBaHue
BBIPOKCHUN HA OCHOBE OTPEICIICHUS, 3aITUCh OONbIUX Yucenl. [IporeHTsl, 3anuch
MPOILICHTOB B BUJE APOOU U JpoOU B BUJIC MPOIEHTOB. TpyU OCHOBHBIC 3a7a4uM Ha
MPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaIbHON IPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIMMOCTH, PA3JIOKEHUE HA  MHOXHUTEIU
HaTypaJIbHbBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Yucjle TpsMas ©  oOpaTHas
IPOMOPLUHUOHATBHOCTH.

AnreOpanyeckue BbIpPasKeHUSs

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomycTuMBbIe
3HA4YEHHUs NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXAY BEIMUMHAMU B BUJIE
dbopmyinbl. Beraucnenus mo gpopmynam. [IpeodpasoBanue OYKBEHHBIX BBIPAKEHHI,
TOXXKJIGCTBEHHO paBHBIE BBIPAKEHMS, TMpaBWIa MpPeoOpa3oBaHUS CyMM U
IPOU3BEICHU N, TPaBUJIa PACKPBITUS CKOOOK U MPUBEICHUS MOJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIIEM.

OnHowieHsl U MHOTrowieHbl. CteneHb MHOTOUJIeHa. Cl0KeHUe, BBIYUTAHUE,
YMHOXXE€HUE MHOrOwIeHOB. DOopMyinbl COKpAIEHHONO YMHOXEHHS: KBaJpar
CyMMbl M KBajpar paszHocth. Dopmysia pa3HOCTH KBaJparToB. PasznoxeHue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHHUs] U HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YypaBHEHUS, IMpaBWia MpeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHelHOEe ypaBHEHUE C OJHOM IMEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHHUSI, pEUICHHUE JIMHEWHBIX ypaBHEHUU. CocTaBiI€HUE YpPABHEHHU MO
YCJIOBHIO 3a7jauu. Pelienne TeKCTOBBIX 3a/1a4 ¢ IOMOILIBIO YPAaBHEHH.

JluneliHoe ypaBHEHHE C JBYMsI MepeMeHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YpaBHEHU C JAByMsI NEPEMEHHbIMU. PelleHue cucrteM ypaBHEHUM
CIIocOOOM TOACTaHOBKHU. [IpwMepbl perieHusi TEKCTOBBIX 3a/ad C IOMOIIBIO
CUCTEM YpaBHEHUM.

DOyHKIUU



Koopnunara Touku Ha npsimoi. UucioBble mpoMexxyTku. Paccrosinue mexny
JIBYMSI TOUKaMH KOOPAMHATHOM MPSMOH.

[IpssmoyronbHasi cuctema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
TOYKHM Ha KOOPJAMHATHOM 1uiockocTu. [IpumMepsl rpadukoB, 3agaHHbIX (HOpMyIaMu.
Urenne rpadukoB peanbHbiX 3aBucuMmocTeid. Ilowstue @ynkuuu. I'paduk
¢dbynkiuu. CoiictBa pynkumii. Jluneninas gyukius, e€ rpaduk. ['padux GyHkmm
y = |X|. I'padmyeckoe pemieHne JMHEHHBIX ypaBHEHUH M CHCTEM JIMHEWHBIX
YPaBHEHH.

8 KUIIACC

Yucaa 1 BBIYMCICHUS

KBampaTueiii kopenb u3 uucna. IloHsatne 00 uUPpaLMOHAIBHOM YHUCIHE.
HecsaTuunble TpUOIMKEHUS UppaMOHANIbHBIX yKcen. CBoiicTBa apuMeTHIECKUX
KBaJIPAaTHBIX KOPHEN U X MPUMEHEHUE K IPEOOPA30BAHUIO YHUCIOBBIX BBIPAKEHUI
Y BBIYUCIIEHUSAM. [[elicTBUTEIbHBIE YUCIIA.

Crenens ¢ uenpIM nokaszareneM U e€ ceorctBa. CTaHmaapTHAs 3alKMCh YUCIA.

AnreOpandeckue BhIpaKeHUIANTre0pandyecKue BbIpaskeHust

KBampaTHbiii  TpéxwieH, pa3ioKEHHE KBAaJpPaTHOrO TPEXWIEHAa Ha
MHOXUTENH.

AnreOpaudeckass apoOb. (OCHOBHOE CBOMCTBO aire0pandeckor apolwu.
Crnoxenue, BbIYMTAHUE, YMHOXKEHHUE, JeleHue anreOpanyeckux apooOeit.
PanmonanbHbie BEIpaXKEHUS U UX peoOpa3oBaHueE.

YpaBHEHUS U HEPABEHCTBAY pABHEHHSI M HEPABEHCTBA

KBampatHoe ypaBHeHue, ¢GopMyna KOpHEHl KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUI, CBOISIIMXCS K JUHEMHBIM U KBaJPATHBIM.
[Ipocreiine ApoOHO-paOHAIbHBIE YPABHEHUS.

I'paduueckas mnTEepHpeTanus ypaBHEHUN C AByMs IEPEMEHHBIMH U CUCTEM
JVHEWHBIX YpPaBHEHUM C JByMs NEpeMEHHbIMU. [IpuMmepbl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUHN C IBYMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredOpanyeckuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO C OTHON MEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JINHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHOMN.

OyHKIMNPYHKUMH

[Tonsitue @ynknuu. OOMacTh ONpeAeNeHruss W MHOXECTBO 3HAYCHHI
¢ynkuuu. CiocoObl 3aaHus (QYHKIIHIA.

I'padpux dbysxkmun. Urtenwe coiicTB (yHkmmu mo e€ rpaduky. [Ipumepst
rpa@uKoB (PYHKIHA, OTPAXKAIOIINUX PEATIbHBIE IPOLIECCHI.



OyHKIMKM, OINUCHIBAIONINE TIPAMYIO M OOpaTHYI MPONOPIHMOHAIBHBIC
3aBHCHMOCTH, HX rpaduki. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pEllIEHUE YPAaBHEHUM U CUCTEM YPABHECHUN.

9 KJIACC

Yucua 1 BBIYMCICHUSA

PannonanbHbie 4ymciia, uppaldoHaIbHbIE YKCIa, KOHEUHbIE U OECKOHEYHBIE
JeCITUYHbIE 1poOU. MHOXKECTBO IEMCTBUTENIbHBIX YUCEIN, ACHCTBUTEIbHBIEC YHCIIA
KaKk OECKOHEYHbIE [eCATUYHbIE IpoOH. B3auMMHO OFHO3HAYHOE COOTBETCTBHE
MEK1y MHO>KECTBOM JIEMCTBUTEIBHBIX YUCEN U KOOPAUHATHOM MPSAMOM.

CpaBHeHUE [JIEWCTBUTENBHBIX YHCEN, apuUPMETHYeCKue JEHUCTBUA C
JNEUCTBUTEIIbHBIMUA YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEro MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KarOIIEM MHpE.

[TpubnmxéHHoe 3HAUEHUE BEIMYMHBI, TOYHOCTh NpuOImxkeHusi. OKpyrieHue
yucel. [Ipuknaka v oLeHKa pe3yiabTaToB BEIYMCICHUM.

YpaBHeHus] 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEHUH, CBOIAILIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJApPAaTHBIM.
bukBanpatnoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUNW TPETbEU W YETBEPTOMN
CTEIICHEW Pa3JIOKEHUEM HA MHOXKHUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHM. PerieHue TEKCTOBBIX 3aaad
anredpanyecKuM METOIOM.

VYpaBHeHue ¢ ABYMs MEpPEeMEHHBIMU U ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPaBHEHUH C IByMs IIEPEMEHHBIMU. PelieHne cucTeM AByX ypaBHEHUH,
OJIHO M3 KOTOpBIX JHUHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
VHTEPIIPETALHs] CUCTEMBI YPABHEHUH C IBYMS [IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENMHBIX HEPABEHCTB C OJHOM mepeMeHHOW. Pemienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanparHele HepaBeHCTBaA.
I'padmyeckass uHTEpHpeTalyss HEPAaBEHCTB M CHCTEM HEPAaBEHCTB C JBYMS
IIEPEMEHHBIMH.

OyHKIMUPYHKIUU

KBagpatnunas dynknusa, e€ rpaduk u cBoiicTBa. [lapaboma, KOOpaWHATHI
BEPIIUHBI TapadoIIbl, 0Ch CAMMETPUH MapaOOJIbI.

Ipaduku Gyrkmmit: ¥ = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| ,  ux
CBONCTBA.



UucnoBele  mocienoBaTelbHOCTUUHCIOBBIE  MOCAEI0BATEAbHOCTH M
Nnporpeccuu

[loHATHE 4YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE MOCIEI0BATEIbBHOCTH
pEKYppeHTHOH (opMyinoi U popmyIioil N-ro wieHa.

Apudmernueckas U reomerpuueckas mnporpeccuud. dopmynsl N-ro 4ieHa
apu(PpMETUYECKON 1 TeOMETPUUECKON MPOrpecCcuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne YiIeHOB apu(PMETHYECKON U TEOMETPHUYECKOW Mporpeccuit
TOYKAMU HAa KOOPAWHATHOM IJIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAJIBHBIN POCT.
CI10XHBIE IPOLIEHTBI.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHUEM MHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHX
MAaTE€MATUKOB M POCCUMCKOW MAaTEMaTUYECKOW IIKOJbI, K HCIIOJIB30BAHUIO ITHUX
JOCTHKEHUU B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJEHUM, MPOIEAYp IpakIaHCKOro oluiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IpPAaKTUYECKHUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AakKTHBHOE Y4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3aaad
MaTE€MAaTU4YECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMAaTHYECKOTO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH KM3HM Il yCHEMHOM NpodeccHOHaIbHOM
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYAIbHON TPAeKTOPUM 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CIOCOOHOCTBKO K OMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHMMAHUEM MaTEMAaTHUYECKOM HAyKW Kak c(epsl dYeroBe4YecKon
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MHpA, OBJIAJEHUEM MPOCTEUINMMU HABBIKAMHU MCCIIE0BATEIbCKON
NEATEIbHOCTH;



6) d¢usuyeckoe BocnuTaHue, GopMHpPOBAHHME KYJbTYPbl 310POBbS H
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
37I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKa pEeQIIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYKAIOIMIEH Cpebl, IUIAHUPOBAHUS TIOCTYIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPEIbl, OCO3HAHUEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEONPEAECIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCTbIO B (OPMUPOBAHWM HOBBIX 3HAHWM, B TOM YHCIIE
dbopMyIUpOBaTh UAECH, TOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIC peIIeHus U JeHCTBUS, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUueOHbIE 1eliCTBUSA

ba3oBble 1ornueckue AeMcTBUS:

e BBIABIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC NMPU3HAKH MaTEMaTUICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXIy IMOHATHIMH, (OPMYIUPOBATH
ONIpECIICHUS]  TOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
Kiaccu(UKaIy, OCHOBAaHUA s OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
IIPOBOJIUMOTO aHAJTN3a;

e BOCIpUHUMATh, (QOPMYIUPOBATH MW  TNPeoOpPa30OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIE W OOIIHE,
YCIIOBHEIE;



BBISIBJISITH ~ MaTEMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aHUMOCBS3H U
npoTtuBopeursi B (akTax, HaHHBIX, HAOIIOJEHUSX U YTBEPKICHUSX,
npenjiaraTh ~ KPUTEPUM  JJI8  BBIABJICHHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYHNIA;

JIeNaTh BBIBOABI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHUH 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKICHUN (MPSAMBIC U OT
IPOTUBHOTO), MPOBOJAUTH CAMOCTOSITENIbHO HECIOXKHBIE JO0Ka3aTelbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAWBATh aAPTyYMCEHTAIIUI0, TPUBOJIHTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpPATh CIOCO0 pelieHusl y4yeOHOW 3amadu (CpaBHUBATH HECKOIBKO
BApHAHTOB pEIICHUsA, BBHIOMpaTh Hanboyiee MOAXOASAIIMKA ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEI0BATENbCKUA WHCTPYMEHT IO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
CaMOCTOSITEJIbHO YCTAaHABIMBAThb MCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOO MO3ULUIO, MHEHHUE;

IPOBOJUTH [0 CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOMXHBIM
HKCIIEPUMEHT,  HEOOJIbIIOE  HMCCJIENOBAHME  TIO  YCTAHOBJIECHUIO
O0COOEHHOCTEM MaTEeMaTUYECKOro OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy cOOOM;

CaMOCTOSITEIBHO (POPMYIUPOBATH 00OOIEHHS U BBIBOJIBI IO PE3yJibTaTam
MPOBENEHHOIO HAOJIOJEHUS, UCCIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHHIA;

IIPOrHO3UPOBATh BO3MOKHOE Ppa3BUTHE INPOLECCA, a TAKXKE BbIABUTATh
IIPEATONIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nagopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HH(OpMauu, JTaHHBIX,
HEOOXOJUMBIX JJIsI PELICHUS 33]1a4u;

BBIOMpaTh, aHAJIU3UPOBATH, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
uH(GOpPMAIUIO Pa3TUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BBIOMpaTh (GopMy TMpeAcTaBieHUs HWHOpPMAUU W WUIIOCTPUPOBATH
peraeMpie 3a7addl CXeMaMH, JuarpaMMaMid, HWHOW Tpadukoit u ux
KOMOWHAILIUSIMU;

OLICHUBaTh HAaAEKHOCTh WHGOPMAIMM MO KPUTEPHUSIM, MPEITI0KEHHBIM
y4uTENIEeM WIH CPOPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TeHCTBUA:



BOCIIPHHUMATh ¥ (POPMYJIHPOBATH CYXJICHHUS B COOTBETCTBHU C
YCIIOBUSIMH U LIEJIIMH OOIIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSICHEHUS IO
XOJTy peleHus 3a/1a4u, KOMMEHTUPOBATh MOJTyUYEHHBIN pPe3yIbTaT;

B X0JI¢ 00CYKJEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMOH TEMBI,
poOJIeMbl, perraeMoi 3a1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIE HA TIOUCK
pEIICHHsI, COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHMAJIOTa, OOHAPYXXUBATh Pa3IMuue W CXOJCTBO IMO3WIIHUNA, B
KOPpEKTHOU popme (hopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  PE3yJAbTaThl  pPEIIeHHs  3a7a4d,  IKCIEPUMEHTAa,
UCCJICNOBAaHUS,  TPOEKTa,  CaMOCTOATENBLHO  BBIOMpAaTh  (opmar
BBICTYIIICHUS C YUIETOM 3aJ1a4 MPE3CHTAIMN U OCOOCHHOCTEH ayIMTOPHH,
NOHMMaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOM
WHAMBUIYaIbHOW paOOThl MpHU pEHIeHUH YYEeOHBIX MaTeMaTHUYEeCKUX
3a1ad4;

MPUHUMATH 1eJIb COBMECTHON JEATENHHOCTH, TJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paboThl, pacmpenenstb BUAbl padOT, OrOBapUBaTHCH,
00CyXIaTh MPOLIECC U pe3yJIbTaT pabOThI, 0000IIaTh MHEHHUS HECKOJIBKHUX
JIIO/ICH;

y4yacTBOBaTh B TIPyNHoBBIX (opmax paboTel (0OCyxIeHUsd, O0OMEH
MHEHUSIMH, MO3TOBbIE€ INTYPMbI W JIPyTU€), BBIMOJHATH CBOIO YacThb
paboThl M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTHUMH WiICHAMU KOMAHIbI,
OIICHWBATh KA4e€CTBO CBOETO BKJIAaJa B OOIMIA TMPOIYKT MO KPHUTEPHSIM,
c(hOpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO COCTaBJIAThH IUIaH, aJICOPUTM PEUICHUs 3aAadd (WiIu ero
4acTh), BBIOUpATh CIOCOO PEHICHHS C Y4E€TOM HMMEIOIIMNXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH C YIETOM HOBOM MHGOPMAITHH.

CﬂMOKOHTpOJIb, AMOIHUOHAJIbHBIN HHTE/JIEKT:

BJIAJE€Th CHOCOOAMM  CaMOINpPOBEPKH, CAMOKOHTpOJS Ipolecca U
pe3yiibTara peleHnss MaTeMaTU4eCKOM 3a1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPH DPELICHUU
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATENbCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEN;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTU IIOCTABIECHHOU LIEIU
U YCIIOBUSIM, OOBACHATH MPUYNHBI TOCTHKEHUS WM HEJOCTUKEHUS LIENH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIBTATDI

K xoHmy oOyuenus B 7 kJacce OOYYarOIIMIICS TOMYYHUT CIEAYIOIINE
peIMETHbIE PE3yJIbTAThI:

Yucaa v BbIYMCICHUS

BrimonasTh, coderas yCTHbIE M THChbMEHHBIE MPUEMBI, apu(pMETHUECKUE
JEUCTBHS C pallMOHAIBHBIMU YUCIIAMHU.

Haxonute 3Ha4YeHWs YHUCIIOBBIX BBIPAKEHUM, MPUMEHATh Pa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUH JPOOHBIX BBIPAKEHUU, COIEPKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOHU.

[lepexomuTh OoT onHOM (HOPMBI 3amUCH 4Yuced K ApyroM (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [I€CATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YNOPSIOYUBATH PAIMOHAIIbHBIC YUCIIA.

OKpyradars yucna.

BhITIONHATS TPUKUAKY U OLEHKY pe3ysIbTaTa BHIYMCIICHUMN, OIEHKY 3HAYCHHI
YUCJIOBBIX BbIPAXXECHUW. BBIMOMHATH AEHCTBUS CO CTENEHSIMU C HATypajlbHBIMU
MOKa3aTeIISIMH.

[IpuMeHsT,  NpU3HAKK  JACIMMOCTH,  Pa3JIO)KEHUE Ha  MHOXHUTEIH
HATypAJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33J]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPONOPLUUOHAIBHOCThIO BEJIIMUMH, MPOIEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pelIeHusl 3a7a4 ¢ y4€TOM OTrpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKkue BbIPaKeHUsI

Hcnonp3oBaTh airedOpandeckyt0 TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHATH
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepurarna.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPAKCHHM TPH 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Breimonuate  npeoOpa3oBaHus — IIEJIOTO  BBIpaKEHHUS B MHOTOWICH
PUBEICHUEM MOJJOOHBIX CIIaraeMbIX, PACKPHITHUEM CKOOOK.

BbINOAHAT yMHOXKEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWieHa Ha
MHOT'OYJIEH, TPUMEHAITH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCymiecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXUTEIU C TOMOIIbIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXMUTENS, TPYNIUPOBKH  CIAraeMblX,
npuMeHeHUsT GOPMYI COKPAIEHHOTO YMHOKEHUS.

[IpumensTh MpeoOpa3oBaHUs MHOTOWICHOB JISl PEIIEHUs Pa3UYHbIX 3a/1a4
U3 MaTEMaTUKH, CMEXKHBIX MPEIMETOB, U3 pPeaTbHON MPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTEISIMM IS
peoOpa3oBaHUs BEIPAKCHHIM.



YpaBHeHus 1 HEpaBeHCTBA

Pemiaty nMHEHBIE ypaBHEHUS C OAHOM NEPEMEHHOW, NMPUMEHSS IpaBUIIa
IepEX0/ia OT UCXOJHOIO YPaBHEHHUsSI K PaBHOCHIBHOMY eMy. [IpoBepsiTs, sABisercs
JIM YHACITIO KOPHEM YpaBHEHHUS.

[IpumensTh rpaduyeckre METObl IPU PELICHUU JIMHEWHBIX YPABHEHUHN U UX
CUCTEM.

[lonGupate mnpuMepbl Map 4YHUCEN, SBISIOMIUXCS pPEIIEHUEM JUHEHHOro
YpaBHEHUS C IBYMs IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH T'pauUK JHUHEWHOrO YpaBHEHHUS C
IBYMsI TNEPEMEHHBIMH, MOJb3YSACh TpaUKOM, NPUBOJUTH MPUMEPHI PELICHUs
ypaBHEHUS.

PemaTe cucteMbl JBYX JIMHEHMHBIX YpPaBHEHUI C IBYMs IEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocraBnsaTe W pemarh JMHEHHOE YpPaBHEHHE WA CUCTEMY JIMHEHHBIX
YpPaBHEHUII 1O YCJIOBHIO 3a/ayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J1ayil MIOJy4YE€HHBIN pe3yJIbTar.

DOyHKIUU

N300pakaTh Ha KOOPJIMHATHOMW MPSIMOI TOUKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJMHATaM, J1y4H, OTPE3KH, HHTEPBAJIbI, 3aIUCHIBATh YNCIOBBIE MPOMEKYTKH Ha
anreOpanyecKkoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpPIAWHATAM,
cTpouTh Tpaduku THHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOIIBKO (YHKIHUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, PACCTOSHUE, LI€HA, KOJIUYECTBO, CTOHUMOCTD,
IPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM padOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii coco0 MpEACTaBICHUS U aHajdu3a WH(OPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MH(GOPMALINIO U3 TPAPUKOB peaTbHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

K xonHmy oOyuenus B 8 kJjacce OOy4arOUIUMHCSA TONMYYUT CIEAYIONINE
IpeIMETHbIE PE3YyJIbTaThI:

Yuciaa 1 BBIYMCICHUS

Hcnonp30BaTh HayajabHbIE MPEACTABICHHUS O MHOMKECTBE IEHCTBUTEIBHBIX
YHCeN ISl CPAaBHEHUS, OKPYIJICHUS U BBIUUCICHUN, N300pakaTh AEUCTBUTEIbHBIC
Yyyucia TOYKaMU Ha KOOPAUHATHOU MPSMOMU.

[IpumensaTe noHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HCIOJIb3Yysd MpPH HEOOXOIUMOCTU KaJbKYNSITOP, BBIIOJIHSATH
npeoOpa3oBaHUsl BBIPAKEHUM, COJEpKallUMX KBaJpaTHbIE KOPHHU, HCIOIb3Ys
CBONCTBA KOPHEM.



Hcnonp3oBaTh 3anmucy OOJIBIIMX W MAJIBIX YMCENl C MOMOIIBIO JECATUYHBIX
npoOeii u creneneit yucia 10.

AuredpanvecKkue BbIPaKeHUs!

[IpuMeHsAT, TMOHSTHE CTENEHU C IeJbIM  IOKa3aTelIeM, BBIMOIHATD
npeoOpa3oBaHus BRIPAKECHUH, COJIEPKAITUX CTEMEHU C LIETbIM MTOKa3aTeIeM.

BhITIONHATE TOXIECTBEHHBIE MPE0OpPa30BaHUS PAIMOHATIBHBIX BBIPAXKEHUN
Ha OCHOBE IPaBWJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKuMM IPOOSIMH.

PacknanpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensaTH peoOpa3oBaHUs BRIPAKCHUM ISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEMATHKH, CMEXKHBIX TPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHHs] 1 HEPABEHCTBA

Pemiate nuHEHBbIE, KBaJpaTHbIE YpaBHEHUS U PallUOHAJIbHBIC YpaBHEHMS,
CBOZSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOAUTH MpoCTENINE UCCIEIOBAHUS YPABHEHUN M CUCTEM ypaBHEHUH, B
TOM YHUCJIE C IPUMEHEHUEM TpadUuecKuX NpecTaBlIeHn (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUM PEMICHHUS, €CIIM MUMEET, TO CKOIbKO, U
nmpouee).

[TepexoauTh OT clOBECHON (OPMYITHPOBKHU 3a7adul K €€ anreOpamveckoit
MOJEIM C TIOMOUIBK0 COCTABJICHUS YPAaBHEHHS WA CUCTEMbl YPaBHEHHUI,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IprMeHATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OILICHKH,
pelaTh JIMHEWHBIE HEPAaBEHCTBA C OJHOW NEPEMEHHOM W HMX CHUCTEMBI, JaBaTh
rpadMyecKyr0 WUTIOCTPALIMI0 MHOXKECTBA pPEIIEHUN HEPaBEHCTBA, CHUCTEMBbI
HEpPABEHCTB.

DOyHKIUU

[TornmaTe ¥ KCMONB30BaTh (DYHKITMOHAIBHBIE TIOHSATHUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKUE 00O03HAYCHMsI), ONMPEACSISITh 3HAUCHHE (YHKIHMHA TIO0 3HAYCHUIO
aprymeHTa, orpeienaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Crtpoutsb rpaduku d1eMeHTapHbIX QYHKIMM BUaA:

y = kiX, y = X2, y = x3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBON
byHKIIMN TI0 €€ TpaduKy.

K xoniy oOyuenus B 9 kJjacce o0Oyyarouuics TMOMYYUT ClEAYIOLINE
IPEAMETHBIE PE3YIbTATHI:

Yucsa v BIYUCTCHUS

CpaBHUBATH U YNOPSOUYMBATH PAllMOHAIIBHBIC U UPPAllMOHATbLHbBIC YUCIIA.

Breinmonuate apudmerudeckue AEHCTBUS € PAIlMOHAIBHBIMU  UYHCIIAMH,
coueTrass YCTHbIE U MUCBMEHHBIE TMPUEMBI, BBIIOJIHATH BBIYUCIEHUS C
UPPALMOHAIBHBIMU YUCIIAMHU.



HaxonuTh 3HaueHus CTENEHEW C LENbIMU I[OKA3aTesiIMU U KOPHEW,
BBIUNCIIATH 3HAYEHHUS] YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh JI€UCTBUTEIBHBIE 4YHCIIA, BBINOJIHATH MPUKUAKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMN.

YpaBHeHUs] U HEPABEHCTBA

Pemiate nuHENHBIE W KBaJApaTHbIE YpPaBHEHUs, YPaBHEHMS, CBOISIIMECH K
HUM, TIPOCTEHUTIIHIE TPOOHO-PAIIMOHATIFHBIC YPaBHEHUS.

Pemate cuctembl ABYX JHMHEHHBIX YPAaBHEHHM C JABYMSI MEPEMEHHBIMU U
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHEHHBIM.

PemaTte TekcToBBIe 3amauM  anreOpaMvyecKuM CIOCOOOM C  TOMOIIBIO
COCTaBJIEHUS YPABHEHHUS WUJIA CUCTEMBI JIByX YPABHEHUM C ABYMs IEPEMEHHBIMH.

[IpoBoauTe npocrenmme UCCIeq0BaHUsd YPABHEHUM U CUCTEM yYpaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKuX NpeCcTaBIeHUM (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WIM CUCTEMA YPABHEHUM DPEUICHHUs, €CJIIM UMEET, TO CKOJbKO, U
nmpoyee).

Pemiath nuHeliHbIE HEPaBEHCTBA, KBAJIpAaTHbIE HEPABEHCTBA, HU300paXKaTh
pelLICHUE HEPABEHCTB HA YUCJIOBOW NPSIMOMW, 3alMCBHIBATh PELICHUE C MOMOILBIO
CHMBOIJIOB.

Pemate  cucTemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPATHOE HEPABEHCTBO, M300pakaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HAa YMCIIOBOU NPSIMOM, 3alMChIBATH PELIEHUE C TIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELIEHUH PA3JIWYHBIX 3a7a4.

DOyHKIUHA

Pacno3naBath (yHKIMM U3y4eHHBIX BHJIOB. [loKa3bpIBaTh CXEMaTHYECKU

pacIioioKeHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = kX, y
=kx+b y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH K03(h(PHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHI.

Crpouth u m300pakaTh CXeMaTHYECKH TpaduKH KBAAPATUIHBIX (DYHKITHH,
OINKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUH MO UX Tpaduxam.

Pacnio3sHaBaTh KBajpaTHUHYI0 QYHKIHUIO IO (opMyJie, TPUBOIUTh IPUMEPHI
KBaJIpaTUYHBIX (YHKIMH U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUHU.

Yuc10BbIe MOC/Ie0BATEIbHOCTH M IPOrPeCcCUH

Pacnio3naBaTh apu@METHUECKYI0O U TE€OMETPUYECKYIO0 TNPOrPECCUH MpPHU
pa3HbIX crioco0ax 3adaHusl.

BbINONHATE  BBIUMCIACHHMS C HUCHOJb30BaHUEM (opMysn N-ro  4ieHa
apu(MeTHYECKON U TEOMETPUYECKOM MPOrpecCcruid, CyMMBbI TIEPBBIX N YJICHOB.

N300paxxarb uYjeHbl IOCIENOBATEIbHOCTH TOYKAMU HA KOOPJAMHATHOMN
IUIOCKOCTH.



Pemate 3agaum, CBS3aHHBIE C UYHMCIOBBIMHU IIOCIIEIOBATEILHOCTSIMU, B TOM
Yuce 3a/auyd U3 peaabHON XKM3HM (C MCIOIb30BaHUEM KaJIbKYJATOPa, IUGPOBBIX
TEXHOJIOTHI).



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acos

JIeKTPOHHBIE (HH(PPOBBIE)

Ne i/mt Kourpoibubie | IIpakTHyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoTbI padoThI
4 .P
1 HEJIa H BHIEHCIICHILL FatiOnabHbLe 25 1 https://m.eds00.ru/3T9611VNP
yucia
2 Anrebpanyeckre BbIpaKeHUs 27 1 https://m.edso00.ru/XKZQS616W
3 VYpaBHEHUs U HEPABEHCTBA 20 1 https://m.edsoo.ru/6M3BVY10F
4 Koopaunatse! u rpaduku. OyHKIUN 24 1 https://m.edsoo.ru/HIOIBNIVV
5 [ToBTOpenue u 06001IICHNE 6 1 https://m.edsoo.ru/ XBWB68AXB
OBIIEE KOJIMYECTBO YACOB I1O0
1 102 5 0

[TPOTPAMME



https://m.edsoo.ru/3T9611VNP
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/XBWB68AXB

8 KVIACC

HaumeHoBaHMe pa3iesioB 4 TeM

KoanuyecTBo 4acos

DJIeKTpPOHHbIE (LU (POBbHIE)

Ne n/m Konrpoasubie | Ilpakruueckue
NporpaMmblI Bcero o0pa3oBaTebHbIE PeCypPChl
padoThI padoThI

q .K

1 7CIA L BEFIHGHCHA. ABaAPATHHE 15 https://m.edso0.r/ORMAGNHCK
KOpHU
q .

2 uea i prucnenua. Creneip ¢ 7 https://m.eds00.ru/Q7A3CXOIL
LIEJIBIM ITOKa3aTeaeM

3 AJIrCOpaNTICCKHC BIPAXKCHIA. 5 1 https://m.eds00.ru/GB7K30KCG
KBanpaTHblii TpéxuneH
Anre0 .

4 TEOPAHICCINE BLPMICHIA 15 1 https://m.edsoo.ru/Y683RP1V9
Anrebpanueckas 1po0b
v .

5 PABHCHILT H HEPABEHCTBA 15 1 https://m.edso0.ru/UDKT3SX0P
KBanpaTtHbie ypaBHEHHUS
A% .C

6 paBHeHHjI 11 HEPABCHCTRA. L HCTEMBI 13 https://m.eds00.ru/ACOH5LYTW
YpaBHEHUI
v .

7 PABHCHILT H HEpABeHCTBa 12 1 https://m.eds00.ru/5DGS10004
Hepapenctpa
Oynakiuu. OCHOBHBIE TTOHITHS https://m.edso00.ru/30QTSJORU
Oyukiun. Yucnosble GyHKIUU https://m.edso00.ru/B2NFZC7XH

10 [ToBTOpeHHe u 0600IIEHNE 2 https://m.edso0.ru/SQCV6UFOT

OBHIEE KOJIMYECTBO YACOB I10
i 102 6 0

[NPOI'PAMME



https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT

9 KVIIACC

Koan4yecTBo yacoB
Ne HaunmeHoBaHMe pa3iesioB U TeM DJIeKTpPOHHBbIE (LU (PPOBbHIE)
Konrposabnbie | IlpakTHueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Yucna cinenus. [eiic e
HCIa 1 BEITHCICHI. JlCHCTBHTeIIbHbe 9 https://m.eds00.r/E9QI7TONTB
qucia
v LY
paBIjeHm 1 Hepais CHCTBA. Y PABHCHIA € 14 1 https://m.edsoo.ru/LLGLQKIU2
OJIHOU TIEpEeMEHHOM
v .C
PABHCHITL 1 HEpABCHCTEA. LHCTEMH 14 1 https://m.eds00.ru/UTNAJAKLP
ypaBHEHUI
VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/ZFUMLNDJK
OyHKIIUU 16 1 https://m.edsoo.ru/SYHPVCOAU
YucoBkIC ITOCIIEA0BATEILHOCTH 15 1 https://m.edso0.ru/LT2RT120J
I1 eHHe, 0000meHue
OBTOPEHHE, 0DOLII HPVI ’ 18 1 https://m.edsoo.ru/YMZ3IOUNQ
CHUCTEMAaTH3alUs 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOT'PAMME



https://m.edsoo.ru/E9QJ7QNTB
https://m.edsoo.ru/LLGLQKIU2
https://m.edsoo.ru/UTNAJAKLP
https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120J
https://m.edsoo.ru/YMZ3IOUNQ

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yabTAThl 0CBOCHHS OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111€er0 00pa30BaHUs
pe3yJibTarTa
1 Uucna u BBIYUCIECHUS
11 BeimonusaTe,  couyetas ~ YCTHbIE W INHUCBMEHHbIE  IPUEMBI,
' apupMeTHYECKUEe JCHCTBUS C pAllMOHATIBHBIMHU YUCIIAMHU
Haxoauth  3HaYeHHWs]  YMCIOBBIX  BBIPAXKCHHH,  NPUMEHATh
1.2 pa3zHooOpa3Hble CIOCOOBI U MPUEMBI BBIYMCIICHHS 3HAUEHUH JAPOOHBIX
BBIpAXXEHU, colepKaluX OObIKHOBEHHBIC U IECATUYHBIC APOOU
[lepexomuts OT oOnmHOW (OPMBI 3amMCH 4YWCEN K  JPYroi
13 (mpeobpa3oBbIBaTh  JACCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JIECATUYHYIO IPOOB)
1.4 CpaBHUBATh M YHOPSIOYUBAThH PAllMOHATLHBIC YUCIIA
1.5 OKpyTasTh YKCIa
BBINONTHATE TPUKUAKY W OLEHKY pe3yJabTaTa BBIYUCICHHUH, OLEHKY
1.6 3HQYEHUW YUCJOBBIX BBIPAXKECHHU. BBINOIHATE JEHUCTBUS  CO
CTETICHSIMU C HATYPAJIbHBIMU TIOKA3aTeIISIMH
17 [lpumMeHsATh TpPU3HAKKA JI€IMMOCTH, pPAa3lI0KEHUE Ha MHOXKUTEIU
' HATYpaJIbHBIX YHUCEIl
Pemath  mpakTUKO-OPUEHTHPOBAHHBIE  3a/adyM,  CBS3aHHBIE C
OTHOIICHHUEM BEJIMYMH, MIPOMOPLIUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOLEHTAMH, HWHTEPIPETUPOBATh PE3YNbTAaThl pEIIeHUs 3agad C
y4€TOM OTpaHHYCHHH, CBS3aHHBIX CO CBOWCTBAMH PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanyueckue BBIPAKEHHS




Hcnons30BaTh aﬂre6pa1/1qe01<y}o TCPMHUHOJIOTUKO W  CHMBOJIHUKY,

«1 IPUMEHSATH €€ B IPOLIECCe OCBOEHUS yUeOHOIro Marepuaa
25 Haxomuth 3HaueHus: OYKBEHHBIX BBIDOKEHUH TP  3aJaHHBIX
' 3HAYCHUSAX ITEPEMEHHBIX
23 BeinonHATe npeoOpazoBaHMs LEJOTO BBIPRXKEHUS B MHOTOWIEH
' MPHUBEICHUEM TOI0OHBIX CIaraeMbIX, pACKPBITUEM CKOOOK
BBINoNHATE YMHOXKEHHE OJIHOWIEHA Ha MHOTOWIEH U MHOTOWIEHA Ha
2.4 MHOI'OWJIEH, NPUMEHATh (opMyiIbl KBaJgpaTa CyMMbl U KBajpara
pa3sHOCTH
OcymiecTBIATh pa3ioKEeHNE MHOIOWIEHOB HA MHOKUTEIIN C TOMOLIBIO
2.5 BBIHECEHMSI 32 CKOOKHM OOILEro MHOXHTENS, TPYIIUPOBKH CIIaraeMbiX,
npuMeHeHHs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTs npeoOpa3oBaHKUsI MHOTOUICHOB JJISl PELICHUS Pa3IMYHbIX
. 3aJa4 U3 MaTeMaTHKH, CMEKHBIX MTPEIMETOB, U3 pealbHON MPAKTUKU
57 Hcnonp30BaTh CBOMCTBA CTEIEHEW C HATypaJbHBIMU ITOKa3aTEIIMU
' JUI IpeoOpa30BaHus BbIPAKEHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemate nmMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NPUMEHSA
3.1 NpaBuia Mepexosia OT UCXOAHOTO YpPaBHEHHUS K PaBHOCHIIBHOMY €MY.
[TpoBepsTh, ABISETCS JIM YUCIO KOPHEM YPaBHEHUS
3.9 [lpumensaTs rpaguueckue MeETOABl IPH  PEUICHUH JMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [TonOupath mpuUMepsI Map YUCE, SBISIOMIUXCS PEHICHUEM JIMHEHHOTO
' YpaBHEHHS C IBYMsI IEPEMEHHBIMU
CTpouTh B KOOPAUHATHOH MIIOCKOCTH IrpauK JMHEHHOTO YPaBHEHHUS C
3.4 JIBYMsl TIEPEMEHHBIMHU; IOJIB3YSICh TpapUKOM, MPUBOAUTH MPUMEPHI
peleHs ypaBHEHHS
35 Pemiate cucteMsl 1ByX JTMHEHHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMH,
' B TOM 4YHCJIC TpadUuIeCKu
CocTaBisTh W peniath JMHEHHOE ypaBHEHUE WM CHCTEMY JTMHEHHBIX
3.6 YpaBHEHHUH 0 YCIOBUIO 3a/1a4u, HUHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J1a4i TOJTy4YEHHBIH pe3ynbTaT
4 Koopaunats! u rpadpuku. @yHKInu
4.1 N300pakath Ha KOOPJAWHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIHE




3aIaHHBbIM KOOpJAWHATaM, JIy4Hd, OTPE3KHU, HHTCPBAJIbI, 3AlIUCHIBATH

YU CJIOBBIC IIPOMEKYTKH HA aHFe6paI/I‘ICCKOM SI3BIKE

OrMmeyaTp B KOOp}IHH&THOﬁ INIOCKOCTH TOYKMH IIO0 3aJJaHHBIM

4.2
KOOpJMHAaTaM
43 Ctpoutb rpaduku JIuHeHHbIX (QyHKUUH. CTpoUTh TpapuK QYHKIUH Y
' = x|
OnuceiBaTh ¢ NOMOLIBIO (PYHKIUI H3BECTHBIE 3aBHCHUMOCTU MEXIY
4.4 BEJIMYMHAMU: CKOpPOCTh, BpEMs, pAcCTOSHUE, LEHY, KOJHYECTBO,
CTOUMOCTB, TPOU3BOIUTEIIBHOCTD, BpeMsl, 00bEM paboThI
4.5 HaxonuTs 3HaueHne QyHKIUU IO 3HAYEHUIO €€ apryMeHTa
[lonumate rpaduueckuid cnocod TPEACTABICHUS M aHAIM3a
4.6 uHpOpPMAaLMY, H3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3
rpauKOB peasibHBIX MPOLIECCOB U 3aBUCUMOCTEH
8 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl OCBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs
pe3yJibTarTa
1 Yucna u BBIYUCTICHUS
Hcnonb3oBaTh ~ HayalbHBIE  TPEACTaBICHUS O  MHOXECTBE
11 JNEHCTBUTENIBHBIX YHCEN JUJIsl CPAaBHEHUsI, OKPYIJICHUS] M BBIYUCICHUH,
. n300pakaTh JCHCTBUTENbHBIC 4YHMCIAa TOYKAMH Ha KOOPAMHATHOMN
MPAMOi
[lpumensaTs mNOHATHE  apU(PMETHYECKOTO  KBaJpPaTHOTO  KOPHS,
13 HaXOJWUTh KBaJpaTHblE KOPHH, MHCIOJIb3yd IpU HEOOXOAUMOCTU
' KaJIbKYJIATOP, BBIMOIHATH IPE0Opa30oBaHMsl BHIPAKEHUH, COAEepKAILINX
KBaJpaTHbIE KOPHH, UCTIOJIb3Ysl CBOWCTBA KOPHEH
13 Hcnonb3oBaTh 3amucu  OONBIIMX M MajbIX YHCEN C IOMOIIbIO
' JECATUYHBIX ApoOeit u cteneneit yncia 10
2 AnrebpanyecKkue BhIpaKEHUS
[IpuMeHATh TMOHSATHE CTENEHW C LEeJNbIM IOKa3aTeJeM, BBIIOJIHAThH
2.1 npeoOpa3oBaHMs BBIPAXKEHHUM, COAEpXKALIUX CTEHeHH C IeJIbIM

IIOKa3aTcjICM




2.2

Brinonssate TOXIACCTBCHHBIC npeo6pa30BaHH;1 palnOHAJIBHBIX
BBIpa}KeHI/Iﬁ Ha OCHOBEC IIpaBUJ]I I[GﬁCTBPIﬁ HaaA MHOrodwjicHamMu H

anreOpandecKuMHu Jpo0sMu

2.3

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIN

2.4

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUN ISl PEIICHHUS PA3TUYHBIX

3ala4 U3 MaTEMaTHuKH, CMCKHBIX IIPCIMCTOB, U3 peaHLHOfI MMPAKTUKU

ypaBHeHI/ISI N HCPAaBCHCTBA

3.1

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHHs U palllOHAJIbHbIE
YpaBHEHUSI, CBOASIIMECS K HUM, CUCTEMBI BYX YpPaBHEHUW C JBYMs

NEPECMEHHBIMU

3.2

[IpoBoauTE mpOCTEHIINE HCCIECNOBAaHUS YpPAaBHEHHM W CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpapUuecKux
npeacTaBiIeHU (YCTaHAaBIMBATh, UMEET JIM ypaBHEHHE WIIM CUCTEMaA

ypaBHeHI/Iﬁ pemeHus, €CJIM UMECT, TO CKOJIBKO, U npoqee)

3.3

[lepexoquts OT cinoBecHOM (GOPMYJIUPOBKM  3amauyd K €€
anredpanvyeckoil MoOJEIN C MOMOIIBI0 COCTABICHHUS YpaBHEHUS WIH
CHCTEMBl YPABHEHWHM, MHTEpPIPETUPOBATH B  COOTBETCTBUH C

KOHTEKCTOM 3a]1a4 MOJTYyYEHHBIA PE3yJIbTaT

3.4

[IpuMeHATh CBOKMCTBA YMCIIOBBIX HEPABEHCTB JUJIsI CPABHEHUS, OLEHKH,
pelaTh JMHEHbIE HEPABEHCTBA C OJHOW NMEPEMEHHOM U UX CUCTEMBI,
JaBaTh  rpauuecKyl0  WJUIIOCTPAIMI0O  MHOXECTBA  PEIICHUM

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMHT

4.1

[loHumMath W UCHONAB30BaTh (YHKIIMOHAIBHBIE MOHITHS M SA3BIK
(TepMUHBI, CUMBOJIMYECKHME OOO3HAUYEHMS), OINpPEACNATh 3HAUYECHUE
GYHKIIMM 1O 3HAYEHHUIO apryMeHTa, OINpeNeNsTh CBOMCTBA (YHKIHU

o e€ rpaduky

4.2

Ctpoutb rpaduKu 3JeMEHTapHBIX (PYHKIUI BUA:
y=k/x

, Y =X3, ¥y = X3, Y = [x|, onuchIBaTh CBOMCTBA YMCIOBOW (pyHKIHMH 1O €€
rpauky




9 KJIIACC

Koz IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThl OCBOCHHS OCHOBHOM
NPoBEePsAEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111€er0 00pa30BaHUs
pe3yJabTara
1 Yucna 1 BBIYUCICHUS
11 CpaBHMBaTh M YHOPSAOYMBATH pPAlMOHAIBHBIE U HpPpalUOHAIbHBIC
. qucia
BrimonusTe apudmMeTuyeckue ACHCTBUS C PallMOHAIBLHBIMU YHCIIAMH,
1.2 coYeTasl YCTHbIE U MUCHbMEHHBIE MPHUEMBI, BBIIOJIHATh BHIYUCICHUS C
HPPALMOHATIBHBIMU YHCIIAMU
13 HaxoguTe 3HaueHus cTeneHel ¢ UENbIMU MOKA3aTeIIMU U KOPHEH,
' BBIYHCIISTH 3HAYCHUS YUCIIOBBIX BBIPAXKEHUN
14 OKpyrasiTe N€UCTBUTENIBHBIE YUCIA, BBINOIHATh IPUKUAKY pe3yJbTara
. BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAXKEHUN
2 VYpaBHEHMS U HEPaBEHCTBA
’1 Pemate nMHENHBIE W KBaJApaTHbIE YPaBHEHUs, YypPaBHEHWS,
. CBOJISIIIIMECS K HUM, POCTENIINE TPOOHO-PAllMOHAIbHbBIE YPaBHEHUS
Pemate cuctemMsl IByX JIMHEHHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMU
2.2 U CUCTEMBI JIByX YPaBHEHHI, B KOTOPBIX OJHO YPaBHEHUE HE SIBIIACTCS
JIMHEWHBIM
Pemate TeKCTOBBIE 3a7a4yl alreOpanvdeckuM CIOCOOOM C TIOMOIIBIO
2.3 COCTaBJICHUSI YpaBHEHUS WJIM CHUCTEMBI JIByX YpaBHEHUU C JIByMs
MepEMEHHBIMU
[IpoBoauTe TpoOCTEHIINE MCCIACIOBAHUS YPABHEHUWA W  CUCTEM
24 ypaBHEHHH, B TOM 4YHCI€ C TPUMEHEHHEM TpapUUecKux
' npeAcTaBiIeHUN (HalpUMEp, YCTaHABIMBATh, UMEET JIU YPAaBHEHHUE WU
CHCTEMa YpaBHEHUU PELICHUS, €CIIU UMEET, TO CKOJIBKO)
Pemarp  nuHeliHble  HEpaBEHCTBA, KBaJpaTHbIE  HEPABEHCTBA,
2.5 n300pakaTh pelieHNne HEPABEHCTB HA YHCIOBOW MPSMOIi, 3alUCHIBATh
pELIEHNE C TIOMOIIBIO CUMBOJIOB
’6 Pemarp cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB,

BKJIFOUAIOIIUE KBAJIpaTHOE HEPABEHCTBO, H300paXkaTh pPELICHUE




CUCTEMBI HCPABCHCTB Ha YHCJIOBOM pr[MOﬁ, 3aIIMChIBATh PCUHICHUEC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnons3oBaTh HCPAaBCHCTBA IIPHU PCIICHUU PA3JIMYHBIX 3a1a4

OyHKIHHT

3.1

PacriosHaBath  (YHKIMH  HM3YYEHHBIX  BHIOB.  IlOKa3bIBaTh
CXEMAaTHYECKH PaCIONOKEHNE HAa KOOPAMHATHON TNTIOCKOCTH TPauKoB
byukimii Buga: =KX, y=kx+b, y=Kk/x, y=ax’+bx+c, B 3aBucumocTts ot

3HaYeHUI K03(pPUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIINN

3.2

[Toka3piBaTh CXEMAaTUYECKH pPACIOJIOKEHHE Ha  KOOPIAMHATHOU
IUIOCKOCTU TpadukoB (QyHKIUM Buaa Y = VX, Y = |X| U ONHUCHIBATh

cBOMCTBa (PyHKITHI

3.3

Ctpouth u wu300pakaTh CXEMaTHYECKH TpaduKu KBaJPAaTHIHBIX
(GyHKUMH, ONUCHIBATH CBOWCTBA KBAaJPAaTHUHBIX (QYHKUMH MO HX

rpadgukam

3.4

PacrioznaBaTh KBaJpaTHUHYIO (QYHKIHMIO 1O (opmyne, HpUBOIUTH
NpUMEpPbl KBaJPAaTHYHBIX (DYHKIMHA W3 peallbHOW KHU3HH, (DU3HKH,

reOMETPUH

ApudmeTrueckast U reOMeTpHuecKas porpeccun

4.1

Pacrnio3HaBaTh apu)METHUECKYIO U T€OMETPHUECKYIO IPOTPECCUU TIPU

Ppa3HbIX crocodax 3agaHus

4.2

BBINONHATE BBIUUCIEHUS C MCMOJIB30BaHUEM (QOpMYN N-TO 4jIeHa
apu(METHYECKON U T€OMETPUYECKOH MPOrPECcCHif, CYMMBI MEPBBIX N

YJICHOB

4.3

N300pakath 4IeHBI MOCIEAOBATEIIFHOCTH TOUYKAMH Ha KOOPAMHATHOM

IIJIOCKOCTH

4.4

Pemiats 3aaa4u, CBA3aHHBIC C YMCJIIOBBIMU ITIOCICOOBATCIIbHOCTAMU, B
TOM YHUCJIC 3aJayu U3 peaﬂLHOﬁ KHU3HHU (C HUCIIOJIB30BaHHUEM

KaJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BIYHCICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHOH (OPMBI 3amucCh
11 npobeit k apyroi. IloHATHE palMOHAIBHOTO 4YHCA, 3allCh, CPaBHEHHE,
YHOPSIA0YMBAHUE PALIMOHATIBHBIX YUCEI
12 ApudpmeTrnueckue NeHCTBUS C pallMOHANIBHBIMU YuciaMu. Pemenue 3agau u3
. peasbHOM MPaKTHUKU HA YaCTH, Ha IpOOH
13 Crenenb ¢ HaTypaJbHbIM IIOKa3aTeJeM: OIpeJesieHHe, NpeoOdpa3oBaHKe
' BBIPAXEHHUI Ha OCHOBE OIpEeICHNUs, 3aUCh OOJIBIIUX YHCEI
14 [IponeHThI, 3aUCh MPOLEHTOB B BHAE IPOOM U APOOM B BHJIE NMPOLECHTOB.
' Tpu OCHOBHBIE 3a1a4y HA MIPOLIEHTHI, PELLICHUE 3aa4 U3 PEAIbHOM MTPaKTUKU
15 [IpumeHeHne TpPU3HAKOB  JENMMOCTH, PA3JI0KEHHME HA  MHOXHUTEIU
' HaTypaJIbHBIX YHCEIl
16 PeanpHble  3aBHCMMOCTHM, B TOM 4Hcle TpsMas W oOpaTHas
' MPONOPIUOHATIEHOCTH
2 AnrebpanuecKue BBIPaKESHUS
21 IIepeMeHHBIE, YMCIIOBOE 3HAUECHUE BBIPAXKECHUSA C NEPEMEHHOM. JlomycTUMBIE
. 3HAYEHUS IEPEMEHHBIX
25 [lpeacraBiaeHne 3aBUCUMOCTH MEXIYy BEIMUYMHAMHU B BHUIE (HOPMYIIBL
' Beruucnenus no gpopmynam
23 [IpeoOpa3oBanrie  OyKBEHHBIX  BBIPQKEHHUH, TOXKAECTBEHHO  DPaBHbIE
' BBIPAXEHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeeM
25 OpHowieHbl U MHOrouneHsl. CreneHb MHorowieHa. Cll0XKeHHE, BBIYMTAHUE,
' YMHOXEHHE MHOTOYJICHOB
26 @DopMysbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMbI M KBaJpaT pa3HOCTH.
' dopmylia pa3HOCTH KBaJpaToOB. Pa3nokeHne MHOTOWIEHOB HA MHOKUTEIIH
3 YpaBHeHUs




VYpaBHeHHe, KOpEeHb YypaBHEHHUS, IMpaBWia MpeoOpa3oBaHUs YpaBHEHUS,

3 PaBHOCUJIBHOCTb YPaBHEHUM
3.9 JIvuHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YHCIIO KOPHEH JIMHEWMHOTO
' YpaBHEHMS, PEUICHNE JIMHEUHBIX YPaBHCHUN
33 CocraBieHHne ypaBHEHUI MO YCIOBUIO 3a/aud. PelieHue TEKCTOBBIX 3a/1ad C
' MIOMOUIBIO YPABHEHUM
3.4 JluneitHOEe ypaBHEHHE C ABYMS IIEPEMEHHBIMU U €T0 rpauK
Cucrtema IByX JMHEWHBIX YpaBHEHHU C ABYMSl TEepeMEHHbIMU. PemieHue
3.5 CHUCTEM YpaBHEHHH criocoOoM mojcTaHOBKH. IIpuMepsl pelieHns TeKCTOBBIX
3a/1a4 ¢ ITOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. @yHkunn
4.1 Koopaunara Touku Ha npsiMOi
143 YucioBble IPOMEKYTKU. PaccTosiHue Mexny AByMsl TOYKaMH KOOPAMHATHOU
' psMOi
43 [IpstmoyronbHast cuctema koopauHaT, ocu Ox u Oy. AGciucca u opAanHATA
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
44 [Ipumepsr TpadukoB, 3agaHHBIX GopMynaMu. UteHue rpadukoB peanbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue dpynkuun. I'paduk Gynkmuu. CBoricTBa GyHKITUI
4.6 Jlunetinas Qynkous, e€ rpaduk. ['paduk yHkmmm y = [x|
47 I'padmueckoe pemieHne JUHEWHBIX YpaBHEHHA H CHCTEM JIMHEWHBIX
. YpaBHEHUI
8 KUIIACC
Kon IIpoBepsieMbIi 3J1€MEHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
11 KBagparueiii kopeHb u3 uucia. [lonsTue 00 wuppanuoHAIBLHOM YHCIIE.
' JecsaTuunble NpUOIMKEHHS] UPPALIMOHAIBHBIX YHCEI
CpolicTBa apu(@METHUECKUX KBaJpaTHbIX KOpPHEH M MX HIPUMEHEHHE K
1.2 peoOpa30BaAHUIO YHCIIOBBIX BBIPAKCHUN U BBIUUCICHUAM. J[eMCTBUTEIbHBIC
yucia
1.3 Crenens c 1eJIbIM NIOKa3aTesieM U €€ cBoiicTBa. CTaHAapTHas 3alIUCh YKCIIa




Anre6pa1/1qec1<I/Ie BBIPa’XCHUA

2.1 KBanpaThblii TpéxusieH, pa3ioKeHue KBaApaTHOro TpEXWIeHa Ha MHOXKHUTEIN
2.2 Anrebpanyeckas qpoos. OCHOBHOE CBOMCTBO areOpandeckou qpoou
2.3 CrnosxeHue, BBIYUTaHUE, YMHOXKEHHE, JeTIEeHUE alredpandeckux apobdei
24 PanyioHanbHbIC BRIpaXKEHUS U UX MPEe0Opa3oBaHue
3 VYpaBHEHHMsI 1 HEpaBEHCTBA
a1 KBanmpatnoe ypaBHeHuwe, ¢opmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenune ypaBHeHUI, CBOAAIIUXCS K TMHEHHBIM U KBaJPATHBIM
3.3 [Ipocreiimme ApoOHO-palOHATBHBIC YPAaBHECHHUS
['padmueckas uHTEpripeTalysi ypaBHEHUN C BYMsI IEPEMEHHBIMH U CUCTEM
3.4 JIMHENHBIX YPAaBHEHMU C IBYMs IepeMEHHbIMH. [IpuMepsl pemenus cucreM
HEJIMHENHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMA
3.5 Penrenne TeKCTOBBIX 3aa4 aJIreOpandeckuM crocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TIEpeMEHHOM
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInneliHbIe HEPABEHCTBA C OJHOM NIEPEMEHHOU
3.10 CucreMbl TUHEIHBIX HEPABEHCTB C OAHON MepEMEHHOM
4 DyHKIIUN
41 [Tonatne @ynkuuu. OOIACTh ONpENENICeHUs UM MHOMKECTBO 3HAYCHHM
' ¢ysakum. CriocoObl 3ananus QyHKIUH
4.2 I'padux dpynkuun. YreHue cBoiicTB GyHKIMHU O €€ rpaduky
4.3 [Tpumeps! rpadukoB QyHKINHA, OTpaKAIOIMINUX peaTbHbIE MPOIECCH
44 OYHKIMK, OIUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO NPONOPIUOHATIbHBIC
' 3aBUCUMOCTH, X TpapuKH
45 OyHKuu y =x% y = X?
4.6 Oyukuuu Y = [x, y = |x|
4.7 ['padpuaeckoe perneHne ypaBHCHHH B CUCTEM YpaBHEHUN

9 KUIIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna v BIYUCICHUS
11 PanonanbHble 4nciia, MpPpAaLMOHAIBHBIE 4YHCIIA, KOHEYHbIE M OECKOHEYHBIE
' JIeCTUYHBIE IPOOH
MHOXeCTBO ICMCTBUTEIBHBIX YHCE, IEUCTBUTENIbHbIC YHcIa Kak 0ECKOHEUHbBIE
T JEeCSATUYHBIE IpoOu. B3auMHO OHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM
' JIEUCTBUTEIIbHBIX YUCEIT U KOOpIUHATHOM NpsiMoi. CpaBHEHUE JIEMCTBUTEIbHBIX
yucen
1.3 ApupmeTrnueckue NeHCTBHS C ACHCTBUTEIHHBIMH YHCIAMH
W3mepenus, npuOamkeHns, oleHKu. Pa3Mepbl 00BEKTOB OKPYXKAKOIIET0 MUPa,
14 JUIMTEJIBHOCTh TPOIIECCOB B OKpykaromeMm wmupe. [lpubmmkénHoe 3HaueHHe
' BEJIMYMHBI, TOUHOCTh Npubmmxkenus. Okpyrienue uuceln. [Ipukuaka u omeHka
pE3yABTAaTOB BHIYMCICHUI
2 YpaBHECHHS H HEPABCHCTBA
2.1 VYpaBHEHUS ¢ OJHON TEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pelienue ypaBHeHUM, CBOAAILIMXCS K IMHEMHBIM
2.3 KBanpatnoe ypaBHeHue. Peniennue ypaBHeHUH, CBOASIIUXCS K KBAaJPATHBIM
24 bukBagpatHoe ypaBHenuwe. IlpuMepbl pelieHUss YypaBHEHUH TpeTbel U
' YeTBEPTOU CTENIEHEW pa3I0KeHUEM Ha MHOKUATEIN
25 Pemenne npoGHO-paliMOHaNbHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHUI
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €ro TpaduK
2.8 Peuienue cuctem IBYX JUHEUHBIX YPaBHEHUH C IBYMS MEPEMEHHBIMU
29 Pemenne cucrem IByX YpaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOM CTEIIEHH
2.10 I'paduueckas uHTEpIpeTaLIMs CUCTEMBl YPABHEHUH C IBYMS IEPEMEHHBIMU
211 Pentenune TekcTOBBIX 3324 aJIreOpanyeckuM crocoOom
2.12 YuciioBbie HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OJJHON IEPEMEHHOMN
2.14 Pewienne cucrem JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBaaparHbple HEpaBEeHCTBA
216 ['padmyeckas uHTEepHpeTanysi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS

MNEPEMEHHBIMU




DyHKIMHU

KBagparnunas ¢ynkuus, e€ rpaduk u cBoiicTBa. [lapabosia, KOOpIWHATHI

31 BEPIIMHBI TapaboIIbl, 0Ch CAMMETPHUHU TTapadoIIbl

3.2 I'paduxu dpynkimii y=kx, y=kx+b u ux cpoiicra

3.3 I'paduku dynkuuit y=K/X, y = X’ u ux cpoiictsa

3.4 ['paduku pyHKIM , ¥ UX CBOMCTBA
4 UmcnoBbie Moce10BaTeIbHOCTH

i1 OmnpeneneHrie U cnocoObl 3aJaHUSI YUCIOBBIX TOCIIEOBATEIBHOCTEH. 3a1anne
' NIOCJIEeIOBATEIBHOCTH PEKYPPEHTHOU hopMysoi 1 hopmMyIioif N-ro uieHa

42 Apudpmernueckass mnporpeccus. Dopmynasl N-ro  wieHa apudMeTHUEcKoit
' POTPECCUU, CyMMBI IIEPBBIX N YWIEHOB

43 I'eomerpuueckass mnporpeccus. Dopmysbl N-TO  YJ€HA T'E€OMETPUUYECKOMN
' [IPOrPecCru, CyMMbI IEPBBIX N YJICHOB

w N3o0pakeHne wieHOB apu(METHUECKOM W TeOMETPUYECKOW IPOrpeccHid
' TOYKAMHU HA KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHLIMAJIBHBIN POCT

45 CrnoxxHbI€ TPOLIEHTHI




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEGOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM pe3yJibTaTaM
OCBOEHMNSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
o0uero oopazosanus Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh IOHATHUSAMHU: MHOXKECTBO, IIOJMHOKECTBO,
Omepaluy HaJl MHOXKECTBAMM; YMEHHWE OIIEpUpPOBaTh IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBo, LMK, MPUMEHATh WX MPU PELICHUU
3aJa4; yMEHUE UCIOJIb30BaTh rpahuueckoe MpeaCTaBICHHEe MHOXKECTB
JUISL OIIMCAHUS PEAIbHBIX IIPOLECCOB U ABJIICHUM, IPU PEIICHUM 3a]a4

U3 JpYTUX Y4eOHBIX MIPEIMETOB

YmMmenue ONCpUpPOBATh MOHATHUAMU: OIIPCACIICHUEC, AKCHOMA, TECOpPEMaA,
A0Ka3aTCjibCTBO, YMCHHC pPaCllO3HaBATb HCTHHHBIC W  JIOKHBIC
BBICKA3bIBaHUA, IPHUBOJAUTH HNPUMEPBI U KOHTPHPUMEPBI, CTPOUTH

BbICKA3bIBAHUA U OTpULAHUS BBICKA3bIBaHHUI

YMeHue omnepupoBaTh MOHATHIMHU: HATypajdbHOE YHCIIO, TMPOCTOE H
COCTaBHOE YHCJIO, JEIUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JIETUMOCTH, II€JIO€ YHUCJIO0, MOAYJIh 4HucCia, OOBIKHOBEHHAs APoOb U
JECSATUYHAS JIpOOb, CTAHIAPTHBIA BUJ YHCIA, PANMOHAIBHOE YHCIIO,
UppalMoHaIbHOE YHUCIO, apu(METHUECKUil KBaJpaTHBIA KOpEHB;
YMEHUE  BBINOJHATH JEUCTBHS C YUCIaMHU, CpaBHUBATb U
yOOpsAA0YUBAaTh YHUCHA, MPEICTABIATh YWCIA HAa KOOPAUHATHOMN
NpsIMOM, OKPYIJIATh 4YHUCIA; YMEHUE JeliaTb MPUKUIKY U OLEHKY

pe3ylibTaTta BBIUMCIICHHI

YMeHue onepupoBaTh NOHATHSAMHU: CTEIEHb C LENBIM IIOKa3aTeleM,
apu(MeTHYECKUIl KBaJpaTHbI KOpEHb, MHOIOUYIEH, ajredpanyeckas
JIpo0b, TOXKIAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEeHU
0oJbllle €IMHULBI; YMEHHE BBIIOJIHATH pacdy€rbl Mo Qopmynam,
npeoOpa3oBaHusl IENBIX, JIpPOOHO-PAIlMOHANBHBIX BBIPAKCHUHA U
BBIPAXXEHUM C KOPHSAMM, Pa3jIo)KEHHE MHOTOUJIEHA HA MHOXHUTENH, B
TOM 4YHCJIE C UCIOJb30BaHUEM (OPMyNl pa3HOCTH KBaJpaToB U

KBaaApaTa CyMMBbI U Pa3HOCTHU

YMeHue ONCpUPOBATH NIOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C




ONHOW IEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE DPELIaTh JIMHEWHBIE U KBAaJAPATHBIC YPABHCHMS,
JpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOM INEpPEeMEHHOH, CHCTEMbI
JIBYX JMHEHHBIX YpaBHEHUH, JTUHEHHbIE HEPABEHCTBA M HUX CHCTEMBI,
KBaJlpaTHble U JApOOHO-pallMOHANIbHBIE HEPABEHCTBA C OJHOUN
IIEPEMEHHOM, B TOM YHCJIE MPU PEIIECHNN 3aa4 U3 JPYTHX IPEIMETOB
U TPAKTUYECKHUX 3a7a4; YMEHHE MCIOJIb30BaTh KOOPAUHATHYIO
IpSIMYI0O M KOOPAMHATHYIO IIJIOCKOCTh ISl M300pa)KEHUsS! pEleHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATHIME: QyHKIMS, Tpaduk QyHKIUU, HYITH
byHKIHH, MIPOMEKYTKH 3HAKOMOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHMs, YyObIBaHUS, HauOosblllee W HaUMEHbIEEe 3HAYCHUS
byHKIHH; yMeHHE OTepupoBaTh MOHITHSIMHU: npsimas
IIPOMOPLUMOHANILHOCTD, JIMHEWHAs (YHKUUS, KBagpaTuyHas (yHKIHS,
oOpaTHass TPOMOPIIMOHAIILHOCTh, TMapaboiia, TUrepoosia; yMEHHE
CTpOUTH rpaduKu GYHKIIUN, UCTIONTH30BATh rpadrKH JJI ONPEACIICHUS
CBOMCTB MPOIIECCOB M 3aBUCUMOCTEH, JJIsl PEIICHUS 3a/Jad U3 APYrux
V4eOHBIX TPEAMETOB W PEATBHOW JKU3HW; YMEHHE BBIpaXaTh

(dbopMynaMu 3aBUCUMOCTH MEXKIY BETHUNHAMU

YmMmenue ONCpUpOBaAThH IOHATHUAMM MMOoCJICa0BATCIIBHOCTD,
apI/I(l)MeTI/ILIeCKaH n TCOMECTPUUICCKAA MporpecCcuu; YMCHUC
HCITOJIF30BaTh CBOMCTBA HOCHeHOBaTeHBHOCTCﬁ, (1)0pMy.]'IBI CYMMbI H
061uero YiICHa IpHu PCIICHHUH 3a/a4, B TOM YHCJIC 3aJla4 U3 JAPYIux

y4eOHBIX MPEIMETOB U PEATTLHOM KUZHU

YMeHue pemarth 3a7aud pa3HbIX TUIOB (B TOM YHCJE HAa MPOLEHTHI,
IOl M YacTH, JBWXKEHHE, padoTy, LIEHYy TOBapOB M CTOMMOCTh
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a4H U3 O0JIACTH YIPABIICHUS TUYHBIMU U
CeMEWHBIMH  (PMHAHCAMH); YMEHHE  COCTaBISATh  BBIPAKEHUS,
YpPaBHEHUS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHIO 3ajJauyu,
UCCIIeIOBaTh MOJIYYEHHOE pEIIeHUE M OIIEHUBATh MPABIONOJ00HOCTH

MOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMU: (PUTypa, TOUKA, OTPE3OK, MpsMas,
Jyd4, JIOMaHasi, yrojl, MHOIOyroJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHUH TPEYroJbHUKH, NPSIMOYTOJbHBIA TpPEYroJbHUK,

MeauaHa, OUCCeKTpHca U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,




napajjieNorpaMM, poM0O, TNpsAMOYroJbHHMK, KBajapaT, Tpareuus;
OKPY)XKHOCTb, KpYT, KacaTeslbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
burypamu; ymeHue pemaTh 3aJauyd, B TOM YHCIIE U3 ITOBCEIHEBHOM
KHU3HU, HA HAXOXKJIEHUE T€OMETPUYECKHX BEJIIMYMH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB puryp u ¢pakron

10

YMeHue onepupoBaTh MOHATUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIHUKOB; IapajuIeIbHOCTh U INEPIEHAUKYISIPHOCTh INPSAMBIX,
Yroa MexAy IpsMbIMU, IIEPIECHIUKYIISAp, HAKIOHHAs, IIPOCKIUS,
nogobue ¢puryp, Nog00HbIE TPEYTrOIbHUKH, CAMMETPUSI OTHOCUTEIHHO
TOYKM U MNPSAMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nogobue (Guryp, napamienbHOCTh U NMEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYXaloIeM MUpe

11

YMeHue onepupoBaTh IOHATHUSAMH: [UIMHA, PACCTOSHUE, YIOJ
(BeqiMuMHA yrja, CUHYC U KOCHUHYC yIJla TPEYroJbHMKA), IJIOLIA/lb;
YMEHHUE OLEHUBATH pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE NPUMEHITH (GOPMYJIBl TEepUMETpa U  IUIOMIATH
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO Tapajule/ICNIUIe a; YMEHHE INPUMEHATh MNPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUroHOMETpHUYECKHE COOTHOILICHMUS IS

BBIUMCJICHUSI ITTUH, PACCTOSHUH, IUTOMIACH

12

YMeHue wu300pakath IUIOCKHE (QUTypel W WX KOMOWHAIWH,
NPOCTPAHCTBEHHBIE (GUTYPHI OT PYKH, C TOMOIIBI0 YEPTEKHBIX
HHCTPYMCHTOB H 3JICKTPOHHLIX CpCACTB II0 TCKCTOBOMY WA

CUMBOJIBHOMY OITMCAHUIO

13

YMmenue OoneprupoBaTh ITOHATUAMMN MpAMOYTOJIbHAA CHCTEMA
KOOpJAHUHAT, KOOpAWHATBI TOYKH, BCKTOp, CcymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCII0, CKAJIAPHOC ITPOU3BCACHUC BCKTOPOB,
YMCHHUE HCIOJIB30BATH BCKTOPbBI U KOOPAWHATHI JISI MTPEACTABJICHUA
JaHHBIX W PCIICHHUA 3a4da4d, B TOM YHCIC H3 JPYIrux y‘le6HBIX

npeaMETOB U peanLHoﬁ KHU3HU

14

YMeHue omnepupoBaTh TOHATHSIMH: CTOJOMKOBBIE M  KPYrOBbIE
IarpamMMbl,  TaOJUIBI, cpeaHee  apupMeTHYecKoe, MeIuaHa,
HauOoJplllee ¥ HAWMEHbBINEE 3HAYCHHS, pa3Max YUCIOBOro Habopa;

YMEHHE  W3BIEKaTh, HMHTEPIPETUPOBATH M  MpeoOpa30BHIBATH




I/IH(I)OpMaI_II/IIO, MMPpEACTAaBJICHHYIO B Ta6J'II/II_IaX U Ha JAuarpaMmmax,
OTpa’Xarouyro CBOMCTBa H XAPAKTCPUCTUKU PCAJIBHBIX ITPOLCCCOB U
HBHCHHﬁ; YMECHUE pacClio3HaBaTb N3MCHYHNBBIC BCJIIMYNHBI B

OKpYXaroIieM MUpe

15

YMeHue onepupoBaTh IMOHATHUSAMU: CIy4YalHBIA ONBIT (CIly4aiHbIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (3JEMEHTApHBbIM HCXO0J)
CIy4yallHOTO OIbITa, CiIy4yallHO€ COOBITHE, BEPOSITHOCTH COOBITHSA,
YMEHHE HAXOJWUTh BEPOSTHOCTH CIIyYalHBIX COOBITHH B OIBITax C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHM;, YMEHHE pelaTh
3aJjaud METOJIOM OpPIraHM30BAaHHOIO Inepebopa U C HCHOJIb30BAHHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOATHOCTH PEATBHBIX
COOBITUI M SIBJIEHUI, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpPYXAIOLIEM MHpPE M B JKU3HU;
3HAaKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITMH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €0 POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BbIOMpAaTh NOAXOISAIIMM H3YYEHHBIM METON MJi pPELCHUsS
3a/a4d, NPUBOJUTH IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMATUKU B
UCKYCCTBE, OIIUCHIBATb OTACJIbHBIC  BBIJAIOIIUECS  PE3YJIbTaThl,
[IOJIy4CHHBIE B XOJ€ Pa3BUTHS MAaTEMaTUKU KaK HAyKH, IIPUBOAUTH
IIPUMEpPbl MAaTEMAaTUUECKUX OTKPBITHI U X aBTOPOB B OTE€YECTBEHHOMN

¥ BCEMUPHOUN HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXKAHUSA, IIPOBEPAEMbIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

1 Uucna 1 BIYUCICHUS

11 HatypanbHble u nensie yncia. [Ipu3Haky AeNMMOCTH LEIbIX YUCE

1o OOBIKHOBEHHBIE U JECATUYHBIE  APOOHM,  MPOLEHTH, OECKOHEUHBIE
' MePUOINYECKUE TPOOH

13 Pammonanbhele  yncna. ApudMeTHdeckue ONepalud C  pardoOHAIbHBIMU
' YHClIaMU

14 JelictButenpHble uynciaa. ApudmeTHUecKue onepanud ¢ JACHCTBUTEIBHBIMU
' YHCIaMH

Ls [TpubmikE€HHbIE BBIUMCICHHS, TMpaBUia OKPYIJICHHs, MPUKHUIKA M OILIEHKa
' pe3ynbTaTa BEIYUCICHUN
2 AnreOpanyecKue BRIpaXKCHHUs

2.1 BykBeHHBIE BBIpaKEHHS (BBIPAXKEHUS C IEPEMEHHBIMH)

25 Crenenb ¢ uenbiM nokasareneM. CTeneHb € palMOHAJIbHBIM [OKA3aTeJIeM.
' CBoiicTBa cTeneHn

2.3 MHorousneHsl

24 Anrebpanyeckast 1poOb

’ ApudpmeTnueckuii KOpEHb HaTypaJIbHOU CTEIICHU. [erictBus c
' apuQMEeTHUYECKUMU KOPHSIMH HAaTypalbHON CTETICHH
3 VYpaBHEHUs 1 HEpAaBEHCTBA

31 Lenpie w npoOHO-panrioHANbHBIE ypaBHEHUS. CHCTEMBI ¥ COBOKYIHOCTH
' yYpaBHEHUIN

39 Henble u npoOHO-panuoHanbHble HepaBeHCTBA. CHCTEMbl U COBOKYMHOCTH
' HEPABEHCTB

3.3 Pemrenue TexcToBBIX 33124
4 UYucnoBsle MoCae0BaTeIbHOCTH

4.1 ITocnegoBaTeNLHOCTH, CIIOCOOBI 3a0aHuUs [IOCIIEA0BATEILHOCTEH

4.2 ApubmMernueckass W TeoMeTpudeckas mporpeccuu. dopmyna  CIOXKHBIX




ITPOLICHTOB

) OyHKINUU
Oynkius, crnocodbsl 3amaHus  ¢GyHkumu. I'paduxk  pynkuun. OOnacts
orpeziesieHus] 1 MHOKecTBO 3HaueHui pynkuuu. Hymu ¢ynkmun. [Ipomexytku
5.1 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHH. MaKCUMyMBbl U
MUHUMYMBl (QyHKImH. HaunGonbiiee W HanMeHblllee 3HaYeHHWE (DYHKIMH Ha
MIPOMEXKYTKE
6 KoopannaTsl Ha mpsIMOM ¥ TIJIOCKOCTH
6.1 KoopaunaTtnas npsmas
6.2 JlexapToBbI KOOPJMHATHI Ha MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue GuUrypsl 1 ux cBoicraa
7.2 TpeyroyibHUK
7.3 MHOroyrojapHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reomeTpuyecKux BEIUYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposITHOCTE ¥ cTaTUCTHKA
8.1 OnwucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1)Marematuka. Anredpa: 7-i kjacc: 6a30BbIM YPOBEHb: yueOHUK; 15-¢
uznanue, nepepadorannoe. / Makaperues 10.H., Munnrok H.I'., Hemkos K.W. u
1p.; nox pea. TemsikoBckoro C.A. — M.: IIpocsemienue, 2025;

2)Marematuka. Anredpa: 8-it kiacc: 0a30BbIN yPOBEHB: yUeOHHK; 16-¢
u3nanue, nepepadorannoe. / MakapsiueB 0. H., Munnatok H.I'., Hemiko K.U. u
np.; nox pea. TemsikoBckoro C.A. — M.: IIpocsemienue, 2024;

3)Marematuka. Anreopa: 9-i1 kjacc: 6a30BbIi YpOBEHb: yueOHUK; 15-¢€
u3nanue, nepepadorannoe. / Makapsrues 0. H., Munntok H.I'., Hemmkos K.U. u
ap.; mox pea. TemsikoBckoro C.A.— M.: IIpocsemenue, 2023

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1) bank 3amanuii 1y1st GopMUPOBAHUS U OLIEHKU (HYHKIIMOHATHHOM
IPaMOTHOCTH O0YYaIOIIUXCsl OCHOBHOM MIKOJBI (5—9 Kiacchl) [ DneKTpOHHBIN
pecypc]. — Pexxum moctyma: http://skiv.instrao.ru/bank-zadaniy/ (nara
obpamenus 12.05.2025);

2) I'naszkoB FO.A., NanamBuiu M. 4. Tectsl mo Anre6pe. 7 Knacc.
MakapsrueB. ®I'OC (k HoBomy DITY). — M.: Dx3ameH, 2024, - 126 c.;

3) 'mazkos FO.A., 'anamBunu M.A. Tectsl mo Anredpe. 8 Kiacc.
MakaperueB. PI'OC (k HoBomy DITY). — M.: Ok3ameHn, 2020 - 112 c.;

4) I'mazkoB 10.A., l'anamsuwmm M. 4., Bapmasckuit 1.K. Tectsl o
Anrebpe. 9 Kimacc. MakaperaeB. ®I'OC (k HoBomy DITY). — M.: Dk3ameH,
2022 - 126 c.;

5) I'maszkoB FO.A. CamocTosiTenbHbIE U KOHTPOJIBHBIE pa0OTHI IO

anredpe. 7 xnacc. K yueonuky FO.H. MakaperueBa u nip. noj pen. C.A.
TensikoBckoro «Anredpa. 7 kimacey. — M.: Dk3amen, 2022 — 190 c.;

6) 'mazkoB KO.A. CamocTosiTenbHbIe U KOHTPOJIbHBIE pa0OThI MO

anreope. 8 knacc. K yueonuky FO.H. Makapsruesa u nip. ox pen. C.A.

TensikoBckoro «Anredpa. 8 kimace». — M.: Dx3amen, 2022 — 144 c.;



7) I'nmazkoB HO.A. CamocTosiTenbHbIe U KOHTPOJIbHBIE pa0OThI MO
anreope. 9 knacc. K yueonuky FO.H. MakapsiueBa u nip. ox pen. C.A.
TensikoBckoro «Anredpa. 9 kimacey. — M.: Dx3amen, 2020 — 144 c.;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Enunas xomnekius nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog

bubnunoreka I1OK https://urok.apkpro.ru

®enepanbHbI LHEHTP UH(OPMAIIMOHHO-00Pa30BATEIbHBIX PECYPCOB
http://fcior.edu.ru/catalog.page

www.school.edu Poccuiickmii 001mieo0pa3oBaTenbHbIN TopTat”.

www.school-collection.edu.ru/ Egunast komtekiust mudpoBeIx 00pa3oBaTeaIbHbIX

pecypcoB






