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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIsSETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYCHUE JAPYTUX TUCIUIUINH, KAK €CTECTBEHHO-
HAy4YyHOr'0, TaK ¥ TyMaHUTAapHOIO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
IPOJOJDKEHUsI 00pa30BaHus U B MMOBCEIHEBHOM kU3HU. Pa3BuTHe y o0yuaronmxcs
Hay4YHBIX TPEACTABICHUH O TPOUCXOKACHUM U CYIIHOCTH alre0pandecKux
abcTpakimii, cnocode OTpaKeHUs MaTEMaTHYECKON HAyKOM SIBJICHUM U MPOIIECCOB
B MpUpPOAE U OOIIECTBE, POJIM MATEMaTHYECKOro MOJAEIUPOBAaHUS B HAy4YHOM
NO3HAHUM U B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX /ISl aJaNTallid B COBPEMEHHOM IT(PPOBOM
obmrectBe. M3ydenue anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHUS HaOJIOJATh,
CpPaBHMBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHSI M BBIBOABI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUsI O0YYalolUXCsi: OHM MCHOJB3YIOT JIEIYKTUBHBIE U
MHIYKTHUBHBIE PacCyKIeHUs, 0000LIEHIEe U KOHKPETU3alNI0, a0CTparupoBaHue U
anajorutro. OOyueHwe  anreOpe  mOpeanojaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENILHOW  JIEATENBHOCTH OOYyYalOIIMXCs, MOITOMY CaMOCTOSITEIBHOE
pellieHue 3aj1a4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHIIKIIA 00 yU€eHusl.

B crpykrype mporpammbl ydueOHOro Kypca «Aniredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COACPKATEIbHO-METOANYECKHE
nuHuA: «Yucna U BEIYHUCICHUS», «ANTreOpandecKkue BHIpaKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxpas u3 3THX coaep)KaTelbHO-METOJUUYECKUX
JVHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOICHCTBYS €
OpPYTUMHU €ro JUHUsAMU. B Xxonme wu3yyeHuss ydeOHOro Kypca oOOyYaromIumcs
NPUXOAMUTCS JIOTUYECKU PacCy’KJIaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
A3bIK. B CBsi3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTHKH, NPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTH4YECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIINE OBJIAJCHUIO O0Y4arOMUMHUCS
OCHOB  YHHMBEpCAJIBHOIO MareMmartuueckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOUM OCOOEHHOCTBIO ydeOHOTO Kypca «Anredpa» SBISETCS €ro
VUHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMH «Uucia W BBIYUCICHUS» CIY)KUT OCHOBOWM JJiA
JaNbHEHNIIIero U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIUXCS
JIOTMYECKOT0 MBIIIIECHUS, (OPMHUPOBAHUIO YMEHUS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXKe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TOBCEIHEBHON
KU3HU. PazBUTHE MOHATHUS O YKCIIE Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
CBA3aHO C pALMOHAIBHBIMM M HMPPALMOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHUEM



MPEJACTABICHUM O JIEUCTBUTEIBLHOM YHCJIE. 3aBEPIICHHE OCBOCHMS YHCIOBOMU
JIMHUHU OTHECEHO K CpeHeMYy 0011eMy 00pa30BaHHUIO.

Coneprkanue nByX anreOpandecKux JIMHUNA — «AJIreOpandecKue BhIPAKEHUS
U «YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Y OOYUAOIIUXCS
MaTeMaTHYEeCKOro anmapara, HEOOXOJMMOTro [JIsi pelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPHUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOT'O 001mIero oOpa3oBaHusi y4eOHBIM MaTepuang TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpOKEHUH. AnreOpa JeMOHCTPUPYET 3HAUCHUE MATEeMAaTHUKH Kak
SI3bIKa JUIS TIOCTPOEHUS MaTEeMaTHYEeCKUX MOJeled, OMUCaHHS IPOIECCOB H
SABJICHUM peaqpHOro Mupa. B 3amaum oOydeHus anrebpe BXOIAT TaKxKe
JanbHEHIee pa3BUTHE aNTOPUTMUYECKOTO MBIINUICHUS, HEOOXOIUMOTo, B
YaCTHOCTH, JJIsI OCBOCHHMS Kypca HWH(GOPMATUKH, W OBJIaJICHUE HaBBIKAMU
JNENYKTUBHBIX paccyxjeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CHOCOOHOCTEN K MAaTEMaTHUY€CKOMY TBOPYECTRY.

Coneprxanve (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4YaromMMHUCs 3HaHUU O (DYHKIMSAX KaK Ba)KHEHIeW MaTeMaTHU4ecKOM MOJENu
JUTSL OIIMCaHUSl ¥ UCCIIE0BAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJIEHUN B MPUPOJIE
u obOmectBe. M3yueHue marepuana crmocoOCTBYET PAa3BUTHUIO Yy OOYYAIOIIUXCS
YMEHHUS UCIOJIb30BaTh PA3IMYHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckrue, BHOCUT BKJIaJ B (OpMHUpOBaHUE
NPE/ICTaBIIEHUN O POJIM MATEMATHKU B PA3BUTUH [IUBUWIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIlaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypc
«Anredpa», KOTOpPbIA BKIIIOYAET CJEAYIOIINE OCHOBHBIE pPa3/ieNbl COACPIKAHMUS:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIIUN.

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



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucsa 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JIECSATUYHBIC, TIEPEXOJ]l OT OJHON (POpMBI 3arnucu
npobeit k apyroi. IloHsTue palMOHAIBHOTO YHCJA, 3aluCh, CpPaBHEHHE,
YHOPSIIOYMBAHUE  PAIlMOHANIBHBIX  uucen. ApudmeTudyeckue JIEUCTBUA €
palMoOHAIBLHBIMM YKClIaMu. PenieHne 3aay U3 peajibHOM MPAKTUKKA HA 4acTH, Ha
JIPOOH.

CreneHb C HaTypaJibHBIM T[IOKa3aTeNeM: OmpeleleHue, npeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OTPEICIICHUS, 3aITUCh OONbINX Yucen. [IporeHTsl, 3anuch
MPOILICHTOB B BUJE APOOU U JpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJja4M Ha
MPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaIbHON IPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJIbHbIX YUCEIL.

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

AnreOpanyeckue BbIpPasKeHUSs

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C IEPpEMEHHOMN. JlomycTUMBIE
3HAYEHUS NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAY BETMUMHAMU B BUJIE
dbopmyibl. Beraucnenus mo popmynam. [IpeodpasoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXKJIGCTBEHHO pAaBHBIE BBIPAKCHHs, TpaBWIa MPEeoOpa3oBaHUS CyMM U
IPOU3BEICHU N, TPaBUJIa PACKPBITUS CKOOOK U MPUBEICHUS MOJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIIEM.

OnHowieHbl U MHOrowieHbl. CreneHbp MHorowieHa. ClioeHue, BhIUUTAHUE,
YMHOXXE€HUE MHOTOWIEHOB. DOpMyinbl COKpAIIEHHOIO YMHOXEHHS: KBaJpar
CyMMbl M KBajpar paszHocth. Dopmysia pa3HOCTH KBaJparToB. PasznoxeHue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHHUs] U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUs, IpaBWiia MpeoOpa3oBaHUs ypaBHEHHS,
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.

JIuneliHOe ypaBHEHHE C JIByMs NIEpEeMEHHBIMU U ero rpaduk. Cucrtema aByX
JMHEWHBIX YPaBHEHU C JBYMs NEPEMEHHbIMU. PelieHue cucteM ypaBHEHUM
CIIocOOOM TOACTaHOBKHU. [IpuMepbl pereHusi TEKCTOBBIX 3a7ad C IOMOIIBIO
CUCTEM YpaBHEHUM.

DOyHKIUU



Koopnunara Touku Ha npsimoil. UucioBbie mpomMexyTku. Paccrosinue mexay
JIBYMSI TOUKaMH KOOPAMHATHOM MPSMOH.

[IpssmoyronbHasi cuctema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
TOYKHM Ha KOOPJAMHATHOM 1uiockocTu. [IpumMepsl rpadukoB, 3agaHHbIX (HOpMyIaMu.
Urenne rpadukoB peasnbHbIXx 3aBUcuMocTei. Ilonarue ¢ynkuuu. I'padux
¢dbynkiuu. CoiictBa hyukumil. JInnerinas @yukmus, e€ rpaduxk. ['paduk Gynkmmm
y = |X|. I'padmyeckoe pemieHne JMHEHHBIX ypaBHEHUH M CHCTEM JIMHEWHBIX
YPaBHEHH.

8 KUIIACC

Yucaa 1 BBIYMCICHUS

KBampaTueiii kopenb u3 uucna. IloHsatne 00 uUPpaLMOHAIBHOM YHUCIHE.
JecsaTuunble TpUOTMKEHUS UppalMOHANIbHBIX yucen. CBoiicTBa apuMeTUIECKUX
KBaJIPAaTHBIX KOPHEN U X MPUMEHEHUE K TPEOoOPa30BaHUIO YHCIOBBIX BBIPAXKEHUN
Y BBIYUCIIEHUSAM. [[elicTBUTEIbHBIE YUCIIA.

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

AnreOpandeckue BhIpaKeHUIANre0pandyecKue BbIpaskeHust

KBampaTHbpiii  TpEéXuieH, pas3loKEHHE KBaJAPAaTHOrO TpPEXWIeHa Ha
MHOXUTENH.

AnreOpaudeckass ApoOb. OCHOBHOE CBOMCTBO ajreOpandeckor apolwu.
Crnoxenue, BblYUTAHUE, YMHOXEHHUE, JeJeHUue anredOpandeckux ApoOeit.
PanmonanbHbie BhIpaKEHUS U UX MpeoOpa3oBaHHUe.

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'padmyeckas uHTEpIIpeTalis YpaBHEHUM C ABYMsSI NIE€PEMEHHBIMU U CUCTEM
JVHEWHBIX YpPaBHEHUM C JByMs NEpeMEHHbIMU. lIpuMmepbl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUHN C IBYMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredOpanyeckuM CriocoOOM.

HucnoBble HEPABEHCTBA U WX CBOMcTBA. HepaBeHCTBO ¢ OMHON MEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OIHOM IEPEMEHHOM.
Cucrembl JINHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHOMN.

OyHKIMNPYHKUMH

[Tonsitue @ynknuu. OOnacTh oONpeAeNeHruss W MHOXECTBO 3HAUYCHHM
¢ynkuuu. CiocoObl 3aaHus (QYHKIIHIA.

I'padpux dbysxkmun. Urtenune coiicTB dyHkumuu 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

Yucia 1 BBIYMCICHUA

PannonanbHbie 4ymciia, uppaldoHaIbHbIE YKCIa, KOHEUHbIE U OECKOHEYHBIE
JecITUUHbIE ApoOu. MHOXKECTBO JEMUCTBUTENIbHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEYHbIE [eCATUYHbIE IpoOH. B3auMMHO OFHO3HAYHOE COOTBETCTBHE
MEK1y MHO>KECTBOM JIEMCTBUTEIBHBIX YHCEI U KOOPAUHATHOM MPSAMOM.

CpaBHeHHE JI€MCTBUTENbHBIX 4HCeN, apUpMETUUYECKUe JIEUCTBUS C
JNEUCTBUTEIIbHBIMUA YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KarOIIEM MHpE.

[TpubnmxéHHoe 3HAUEHUE BEIMYMHBI, TOYHOCTh NpuOImxkeHusi. OKpyrieHue
yucel. [Ipuknaka v oLeHKa pe3yabTaToB BEIYMCICHUMN.

YpaBHeHus] 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEHUH, CBOIAILIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJApPAaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPETbEW U YETBEPTOMN
CTEIICHEW Pa3JIOKEHUEM HA MHOXKHUTEIIN.

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

VYpaBHeHHE ¢ ABYMs MEPEMEHHBIMU M ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU. PenieHne cucTeM AByX ypaBHEHM,
OJIHO W3 KOTOpBIX JIMHEHHOe, a Jpyroe — BTOpoil crteneHu. ['paduueckas
VHTEPIIPETALHs] CUCTEMBI YPABHEHUH C IBYMS [IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve JMHENHBIX HEPABEHCTB C OAHOM IepeMeHHOW. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OAHOW IepemMeHHOW. KBaapaTHble HepaBeHCTBaA.
I'padmyeckass uHTEpHpeTalyss HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

OyHKIMUPYHKIUU

KBagpatnunas dynknusa, e€ rpaduk u cBoiicTBa. [lapaboma, KOOpaWHATHI
BEPIIMHBI TapadoIbl, 0Ch CAMMETPUH 1TaPaAOOJIBI.

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



UucnoBble  mociaen0BaTeIbHOCTUYMCIOBbIE  MOCJIEI0BATEJIbHOCTH M
Nnporpeccuu

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

Apudmernueckas U reomerpuueckas mnporpeccud. dopmynbl N-TO 4YiieHa
apu(PpMETUYECKON 1 TeOMETPUUECKON MPOrpecCcuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne YIeHOB apu(PMETUYECKON U TEOMETPHUYECKOW Mporpeccuit
TOYKAMU HAa KOOPAWHATHOM IIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUHAIBbHBIA POCT.
CI10XHBIE IPOLIEHTBI.



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

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaTbhl OCBOGHHUS MpOrpamMmbl y4yeOHOro Kypca
«Anredpay» XapaKTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JIOCTH)KEHHMSIM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUMCKOW MAaTeMaTU4YECKOW WIIKOJIbI, K HMCIOJIB30BAHUIO JTHUX
JOCTHKEHUM B IPYTrUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pakIaHWHA U pealn3ali ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYp TPa)kJIaHCKOro obOIliecTBa (Harpumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE Y4YacTHE€ B PpELICHUM IPAKTUYECKUX 3a/1ad
MaTEMaTUYECKON HANpPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOIrO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH KM3HM Il yCHEMHOM NpodeccHOHaIbHOM
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBU1YaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CIOCOOHOCTBKO K OMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHUH, PACCYKIEHUH, YMEHHUIO BHJIIETh
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, TMOHMMAaHUEM MaTEMaTHUYECKOW HayKd Kak cQepbl 4Yel0oBeUYeCKOn
NEATEIBbHOCTH, ATANoOB €€ pa3sBUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUJIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MHpA, OBJIAJEHUEM MPOCTEUINMMU HABBIKAMHU MCCIIE0BATEIbCKON
NEATEIbHOCTH;



6) ¢usmueckoe BocmHTaHHE, (OPMHPOBaAHHE KYJbTYPbI 3I0POBbS H
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
37I0POBbS, BEAEHUS  3J0pPOBOro  oOpa3za KU3HU  (3I0pOBOE€  MHUTAHUE,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTIbIXa, peryiaspHas dunueckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTH COXPAHHOCTH OKPYXKAaoIIeH cpenpl, IIAHUPOBAHUS TIOCTYIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUN ISl OKPYXKAIOIIEH CPEIbl, OCO3HAHUEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanus K M3MEHAWIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpenbl:

FOTOBHOCTBIO K JECHCTBUSIM B YCIIOBUSX HEONMPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTrux JIOJIeH, MpUoOpeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCTbI0 B (OPMUPOBAHMU HOBBIX 3HAaHHWM, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, MOHATHS, TUTIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIHPUHUMATH
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 jjornueckue AefcTBU:

e BBIABIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC NMPU3HAKH MaTEMaTUICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXIy IMOHATHIMH, (OPMYIUPOBATH
ONIpECIICHUS]  TOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJaccu(UKaIuy, OCHOBAaHUSA JIsi OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAJIN3a;

e BOCIpUHUMATh, (OPMYIUPOBATH U  TPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIE W OOIIHE,
YCIIOBHEIE;



BBISBJSITh ~ MaTE€MaTUYeCKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npotuBopeurss B (akTax, JaHHBIX, HAOIIOJEHUSX U YTBEPKICHUSX,
npenjiaraTh ~ KPpUTEpPUM N8 BBIABJICHHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYHNIA;

JIeNaTh BBIBOABI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHUH 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTebCTBA MATEMATHUECKUX YTBEPKICHUN (TIPSIMBIE U OT
IPOTHUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECJIOXKHBIE OKA3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh aPTYMCEHTAIIUIO0, IPUBOIHTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4deOHOW 3ajaun (CpaBHUBATh HECKOIBKO
BApUAHTOB peEIICHUs, BBIOMpaTh Haubojgee NOAXOAAIUNA C Yy4E€TOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

UCIIOJIb30BaTh BOMNPOCHI KaK HCCJIEI0BATENbCKUA WHCTPYMEHT MO3HAHMS,
(bopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOpPEUYUE, MpolIeMy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOO MO3ULUIO, MHEHHUE;

IPOBOJUTH [0 CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOMXHBIM
HKCIIEPUMEHT,  HEOOJIbIIOE  HMCCJIENOBAHME  TIO  YCTAHOBJIECHUIO
OCOOEHHOCTE MaTEeMaTUYECKOro O0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy cOOOM;

CaMOCTOSITEIBHO (POPMYITHUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOIO HAOJIOJEHUs, WCCIEIOBAHMS, OLIEHHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHHIA;

IIPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE IMPOLECCA, a TAKXKE BBIABUTIATh
IIPEATOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nagopmanueii:

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

BBIOMpaTh, aHAJIU3UPOBATH, CUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
uH($OpPMAIUIO Pa3TUYHBIX BUAOB U (OPM IPEICTaBIICHNUS,

BbIOMpaTh (GopMy TMpeAcTaBieHHs HHDOpPMAIUM U WLIIOCTPUPOBATH
pemraeMpie 3a7addl CXeMaMu, JuarpaMMaMd, HWHOW Tpadukoil u ux
KOMOWHAILIUSIMU;

OLICHUBaTh HAAEKHOCTh WH(OOPMAIMM MO KPUTEPHUSIM, MPEATIOKEHHBIM
y4HUTENIEeM WIH CPOPMYIHPOBAHHBIM CaMOCTOATEIBHO.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



BOCIIPHHUMATh ¥ (POPMYJIHPOBATH CYXJICHHUS B COOTBETCTBHU C
YCIIOBUSIMH M TICJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO
XOJy peIeHus 3a/1a4i, KOMMEHTHUPOBATh MOJTyYEHHBIN pe3yIbTaT;

B X07ie 00CYXKJIeHHUsI 3a]1aBaTh BOMPOCHKI MO CYIIECTBY O0CYX IaeMON TEMBbI,
poOJIeMbl, perraeMoi 3a1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIE HA TIOUCK
pEIICHHsI, COIMOCTABIATh CBOM CYXIEHUS C CYXKICHUSAMH JIPYTUX
YY9aCTHUKOB JHAJIOTa, OOHAPYKWBATh PAa3JIMUUe W CXOJCTBO IO3WUIIMHA, B
KOpPPEKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHNS,
NPENCTaBIATh  PE3yJAbTaThl  pPEIIeHHs  3a7a4d,  IKCIEPUMEHTAa,
UCCJICIOBAaHUS,  TPOEKTa,  CaMOCTOATENHLHO  BBIOMpaTh  (opmar
BBICTYIUICHUS ¢ YUETOM 3aJ1au MPE3CHTAIIMU U OCOOCHHOCTEH ay/IuTOPUU;
MOHUMAaTh W  MCIOJb30BaTh  IPEUMYIIECTBA  KOMAaHIHOM U
WHIUBUAYaJbHOW pabOThl TIpU pelIeHWHd Y4YeOHBIX MaTeMaTHYSCKHUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHON JEATENHHOCTH, INIAHUPOBATH OPTAHU3AIUIO
COBMECTHOM paboOThI, pachpenensiTb BHUIBI pabdoT, J0roBapuUBaThCA,
o0CyXIaTh MPOLIECC U pe3yJbTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIbKUX
JIIO/ICH;

y4yacTBOBaTh B TIPyNHoBBIX (opmax paboTel (0OCyxIeHUsd, O0OMEH
MHEHHMSMHU, MO3TOBBIE INTYPMbl W JIPYTHUE), BBINOJHATH CBOI YacTh
paboThl M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTHUMH WiICHAMU KOMAHIbI,
OLICHUBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMA MPOAYKT IO KPHUTEPHUSIM,
c(hOpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJITOPUTM pPELIEHUs 3aJa4yu (WIH €ro
4acTh), BBIOMpaATh Ccoco0 pelieHus ¢ y4E€TOM HMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTb U KOPPEKTHUPOBATH
BapUAHTHI PEIICHUH C YIETOM HOBOM MHGOPMAITHH.

CﬂMOKOHTpOJIb, AMOIHUOHAJIbHBIN HHTE/JIEKT:

BJIA/JE€Th CHOCOOAMM  CaMOINpPOBEPKH, CAaMOKOHTPOJS Ipolecca H
pe3yibTara peleHnuss MaTeMaTUIeCKOM 3a1auu;

IIPEABUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHKHYTb INpPH DPEIICHUU
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATENbCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEN;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa JEATEIBHOCTH IIOCTABICHHOU €U
U YCIIOBUSIM, OOBACHATh NPUYUHBI TOCTHKEHUS WU HEAOCTHKEHHS LIEIIH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIBTATDI

K xoHiy oOyuenuss B 7 KkJjacce OOYyYaIOIIMICS TOJYYUT CIECIYIOIINE
peIMETHbIE PE3yJIbTAThI:

Yucaa v BbIYMCICHUS

BrimonasTh, codyeTras yCTHbIE W THChbMEHHBIE NPUEMBI, apuMeTHIecKue
JEUCTBHS C pallMOHAIBHBIMU YUCIIAMHU.

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

[lepexoauTs OT OnHOM (HOPMBI 3aMKMCH YUCEN K APYroi (mpeodpa3oBhIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YNOPSIOYUBATH PAIMOHAIIbHBIC YUCIIA.

OKpyradars yucna.

BhITIONHATS TPUKUAKY U OLIEHKY pe3yJbTaTa BIYUCICHUM, OLIEHKY 3HAYCHUN
YUCJIOBBIX BbIpAXKEHUW. BBIMOMHATH ACHCTBUS CO CTENMEHSIMU C HATypajJbHBIMU
MOKa3aTeIISIMH.

[IpuMeHsAT,  MpU3HAKK ~ JACIMMOCTH,  pPa3JIO)KCHHWE HAa  MHOXXHTEIH
HATypAJIbHBIX YUCET.

Pemiath npakTUKO-OPUEHTUPOBAHHBIE 33J]aY, CBSI3aHHbIE C OTHOUICHHEM
BEJIMYUH, MPOMOPLUHUOHATIBHOCTBIO BEJIIMYMUH, TMPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PelIeHUs 3a7a4 ¢ y4€TOM OTpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKkue BbIPaKeHUsI

Hcnons3oBaTe anredpandyeckyr0 TEPMUHOJIOTUIO U CHUMBOJIUKY, MPUMEHATH
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepurarna.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPOKCHHM TPH 3aJlaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

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

BbINONHAT yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOro4YieHa Ha
MHOT'OYJIEH, TPUMEHATH (hOPMYJIbI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcCymIecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOXWUTEIHU C TOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXHUTENS, TPYNIHUPOBKH  CIAraeMblX,
npuMeHeHUsT GOPMYI COKPAIEHHOTO YMHOKEHUS.

[IpumensTh nmpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IUYHBIX 3a]a4
U3 MaTEMaTUKH, CMEXKHBIX MPEIMETOB, U3 pPeaTbHON MPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTEISIMM IS
peoOpa3oBaHUs BEIPAKCHHIM.



YpaBHeHUS U HEPABEHCTBA

Pemares nuHEHHBIE ypaBHEHUsS C OJHOW IEPEMEHHOW, NMPUMEHSS IMpaBuia
Iepexoia OT UCXOMHOI0 YPaBHEHUS K PaBHOCWIBHOMY eMmy. IIpoBepsTs, sABisgercs
JIX YMCJIO KOPHEM YPaBHEHMUS.

[IpumensTh rpaduyeckre METO bl IPHU PELICHUH JIMHEUHBIX YPaBHEHUHN U UX
CUCTEM.

[TogOupaTe npuMepsl Map 4YKCEN, SBISIIONIMXCS PEIICHUEM JHUHEWHOTO
YPAaBHEHUSI C IBYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMU, TONB3YyACh TpadUKOM, MPUBOIUTH TPHUMEPHI PEUICHUS
YpaBHEHHSI.

PemiaTte cuctemsbl 1ByX JIMHEWHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU, B TOM
quclie rpaguuecku.

CocraBnsaTe W pemiaTh JIMHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPAaBHEHMM 110 YCIOBHMIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MTOJTYyYECHHBIA PE3yJIbTaT.

DOyHKIUU

N3006pakaTh Ha KOOPIMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, NHTEPBAJIbL, 3aIIMCHIBATH YUCIIOBBIE IIPOMEKYTKHU Ha
anreOpanyecKkoM si3bIKe.

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

OnuceiBaTh € MOMOIIBIO (YHKUUKA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BPEMS, pACCTOSHHUE, IIE€HA, KOJIMYECTBO, CTOMMOCTD,
IPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM padOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpadudeckuii cnocod MpeACTaBICHUS U aHaIu3a HH(OpMAIUH,
U3BJIEKATh U UHTEPIIPETUPOBATH MH(GOPMALINIO U3 TPAPUKOB pealbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOyuenus B 8 kJiacce OOy4aromUMHCSA TOTYYUT CIEIYIONINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia U BBIYMCTICHUA

Hcnonp30BaTh HayajdbHbIE MPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YHCell JUIsl CPABHEHHUSI, OKPYTJIEHUSI U BBIUMCIEHUM, N300pa)xkaTh 1€UCTBUTEIbHbBIE
Yyyucia TOYKaMU Ha KOOPAUHATHOU MPSMOMU.

[IpumensaTe noHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, UCIOJB3Yysl MPU HEOOXOAMMOCTH KaJbKYJSATOP, BBHIMOIHSTH
npeoOpa3oBaHusl BBIPAKEHUH, COJEpKAIIUX KBAJApPAaTHbIE KOPHHU, HCIIONb3YS
CBOWCTBA KOPHEMN.



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

AuredpanvecKkue BbIPaKeHUs!

[IpuMeHsAT, TMOHSTHE CTENEHU C IeJbIM  IOKa3aTelIeM, BBIMOIHATD
npeoOpa3oBaHus BRIPAKECHU, COJIEPIKALUX CTEIEHHU C LEJIbIM MTOKa3aTeeM.

BhITIONHATE TOXECTBEHHBIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAKECHUI
Ha OCHOBE IPaBWJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKuMM IPOOSIMH.

PacknanpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTH peoOpa3oBaHUs BBIPAKESHUM JJIsI PEIICHUS Pa3IMYHbIX 3aJ]1a4 U3
MaTEMATHKH, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHs] 1 HEPABEHCTBA

Peiathy nuHEWHBbIE, KBaJIpaTHbIE ypaBHEHUS U pallMOHAJbHBIC YpaBHEHUS,
CBOZSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOoauTH MpoCTENINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM yYpaBHEHUM, B
TOM YHUCJIE ¢ IPUMEHEHUEM TpadUuecKuX MpeCTaBlIeHn (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUM PEMICHHUS, €CIIM MUMEET, TO CKOIbKO, U
nmpouee).

[TepexomuTh OT ciioBecHON (HOPMYIUPOBKH 3amauu K e€ anrebpanyeckou
MOJEIM C TIOMOLIBIKD COCTABJICHUSI YPAaBHEHUSI WM CHUCTEMBl YPaBHEHUI,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IprMeHSATh CBOMCTBA YHCIOBBIX HEPAaBEHCTB JJISI CPABHEHUS, OLECHKH,
pelaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpadMyecKyr0 WUTIOCTPALIMI0 MHOXKECTBA pEIIEHUN HEPaBEHCTBA, CHUCTEMBbI
HEpPABEHCTB.

DOyHKIUU

[TornmaTe U HUCMONB30BaTh (PYHKITMOHAIBHBIE TIOHATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKUE 00O03HAYCHMsI), ONMPEACSISITh 3HAUCHHE (YHKIHMHA TIO0 3HAYCHUIO
aprymeHTa, orpeaensaTb CBOMCTBA PYHKIUU 1O €€ rpaduky.

Ctpoutsb rpaduku deMeHTapHbIX QYHKIWNA BUIA:

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

K xoniy oOyuenus B 9 kJacce oOyd4aroluics TMOMYYUT ClEIyIOLIUe
IPEAMETHBIE PE3YIbTATHI:

Yucia v BIYUCTCHUS

CpaBHUBATH U YNOPSJOUYUBATH pAllUOHATIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinmonuate apudmerudeckue JEHCTBUS € pallMOHAIBHBIMU  UHCIIAMH,
coueTrass YCTHbIE U TIUCbMEHHBIE TMPUEMBI, BBIIIOJHATH BBIYUCIEHUA C
UPPALMOHAIBHBIMU YUCIIAMHU.



HaxomuTe 3HadeHus CTENEHEW C LEIbIMU [OKAa3aTeasiMA U KOPHEM,
BBIUNCIIATH 3HAYEHHUS] YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  I€UCTBUTEIBHBIE 4YHCJIA, BBINOJIHATH MPUKUAKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMN.

YpaBHeHUs] U HEPABEHCTBA

Pemate nMHENHBIE U KBaJpaTHbIC YpPaBHEHUs, YPaBHEHMS, CBOISIIMECS K
HUM, TIPOCTEHTIIIE TPOOHO-PAIIMOHATFHBIC YPaBHEHUS.

Pemate cuctembl OBYX JIMHEHHBIX YPAaBHEHHU C ABYMsI MEPEMEHHBIMU H
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHEHHBIM.

PemaTte TekcToBBIE 3amauM  anreOpavueckuM CrocoOOM C  MTOMOIIBIO
COCTaBJIEHUS YPABHEHHUS WJIU CUCTEMBI JIByX YPABHEHHU C ABYMsI IEPEMEHHBIMH.

[IpoBoauTh NpocTENIIne UCCIIEA0BAHU YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJE C MIPUMEHEHUEM rpaduuecKuX MpecTaBieHuid (yCTaHaBlIMBaTh, UMEET
JM ypaBHEHUE WIM CUCTEMA YPABHEHUM DPEUICHHUs, €CJIIM UMEET, TO CKOJbKO, U
nmpoyee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpaTHbICE HEPABEHCTBA, HM300pa)kaTh
pelLICHUE HEPABEHCTB HA YUCJIOBOW NPSIMOMW, 3alMCBHIBATh PELICHUE C MOMOILBIO
CHMBOIJIOB.

Pemate  cHcTEMBI  JIMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO, M300pakaTh pEIIEHHE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOM NPSIMOM, 3alUCBIBATH PEIIEHUE C IIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELIEHUH PA3JIWYHBIX 3a7a4.

DOyHKIUHA

Pacno3naBath (QyHKIIMM H3y4eHHBIX BHJAOB. [loKa3pIBaThb CXeMaTHYECKU

pacIioyioKeHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GpyHKuui 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.

Crtpouth ¥ nM300pakaTh CXEeMAaTHYECKH TpapUKH KBAAPATUIHBIX (DYHKITUH,
OINKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUH MO UX Tpaduxam.

Pacnio3sHaBaTh KBazpaTHuHyt0 (QYHKLUIO 110 (opMyJie, IPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX (YHKIMH U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUHU.

Yuc10BbIe MOC/Ie0BATEIbHOCTH M IPOrPeCcCUH

PacnioznaBaTh apu@METHUECKYI0 W TE€OMETPUYECKYI0 NPOrPECCHH IpHU
pa3HbIX crioco0ax 3adaHusl.

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

N300paxxarb uYjeHbl IOCIENOBATEIbHOCTH TOYKAMU HA KOOPJAMHATHOMN
IUIOCKOCTH.



Pemrate 3amgaum, CBsI3aHHBIC C YHCIOBBIMHU IIOCIEIOBATEILHOCTSIMU, B TOM
Yyuce 3aJa4yd U3 peabHOMN KM3HM (C MCIIOIb30BaHUEM KaJIBKYJIATOPA, MU(PPOBBIX
TEXHOJIOTHI).



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KosanyecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHuUe pa3iesioB U TeM undpoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
1 Yucna v BeiunciieHus. PanimonanbHbie o5 1 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bu6nuorexa [IOK
2 AJIrCOpaHteckHe BhIpakeHis 27 1 https://m.edso00.ru/7f415b90
bubmuorexa [IOK
3 Y PaBHCHHUS  HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuorexa [IOK
4 Koopawmatet n rpadpmku. Gynkim 24 1 https://m.edso00.ru/7f415b90
but6mmoreka [IOK
> Hosropenie n 0Go0uerne 0 1 https://m.eds00.ru/7415b90
OBIIEE 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 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
1 q .K 1
vcna v Beraucienus. KBaapaTasie KOpHU 5 httos://m.edsoo.ru/7f417af8
5 Yucna u Berunciienns. CTeneHb ¢ eNIbIM 7 bubmuoreka [JOK
IoKa3areyiemMm https://m.edsoo.ru/7f417af8
AnreOpanyeckue BeIpaKCHUS. bubnmnoreka [JOK
3 N 5 1
KBagpatsslii TpEXuieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaXKECHUS. 15 1 bubnuorexa [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. KBaspaTHbie bubnmoreka [JOK
) 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHcTBa. CUCTEMBI bubnnoreka [IOK
6 . 13
ypaBHEHUN https://m.edsoo.ru/7f417af8
bu6nmorexa [IOK
7 YpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 httos:/m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
o DyHKumn. Tucn0BLIC QyHKIIHA o https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 Hosroperne i 0bobumene 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 KVIIACC

KoauuecTBo yacos JIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 Uucna v BeruucieHus. JleiicTBUTENbHBIC 9 bubmuorexa [IOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHU U HEPABEHCTBA. Y PABHEHUA C 14 1 bubnuoreka [IOK
OJTHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 bubnmoreka [IOK
YpaBHEHUH https://m.edso00.ru/7f419d08
bubmuorexa [IOK
4 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 16 1 htts://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
> Dymxuim 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 HucnoBble MOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7£419d08
7 IToBTOpenue, 00001IIEHNE, CUCTEMATU3ALIUS 18 1 bubnuoreka [IOK
3HaHUI https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl OCBOCHHS OCHOBHOM
NPOBEPSAEMOro .
o0pa3oBaTeIbHOI NMPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUSA
pe3yJbTarTa
1 Uucna u BBIYUCTICHUS
11 BbimonHsaTe, coderas  yCTHblE UM IHUCbMEHHBIE  NPHUEMBI,
' apu(pMeTHIECKUE JCHCTBUS C pAIIMOHATIBHBIMH YUCIIAMHU
Haxoauts  3Ha4eHMsIT  4YMCIOBBIX  BBIPAXKECHHUH,  NPUMEHATH
1.2 pa3HooOpa3Hble crIOCOObl U MPUEMBI BRIYUCICHHS 3HAYCHUN JAPOOHBIX
BBIpa)XEHUI, cofiepKalux 0ObIKHOBEHHBIE U JECATUYHbIE ApoOu
[lepexonuts OT oOnxHOM ((OpMBI 3amUcH YUCeN K  Jpyroi
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIHO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JECATHUYHYK, B YAaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO 1po0b)
1.4 CpaBHUBATh U YHOPSAAOYUBATh pAallMOHAJILHBIE YUCIIA
1.5 OKpyrasiTh yucia
BbINOAHATE NPUKUAKY U OLIEHKY pe3yJbTaTa BBIYUCICHHUM, OLEHKY
1.6 3HQYEHUW YUCJIOBBIX BBIPAXKEHHUU. BBITONHATH  JEUCTBUA €O
CTETIEHSIMH C HAaTYpaJIbHBIMU [TOKA3aTEIIMU
17 IIpuMeHATs NpU3HAKKM JAEIUMOCTH, Ppa3JIO)KEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
Pemare  NpakTUKO-OPDUEHTHPOBAHHBIE  3aJa4yM, CBA3aHHBIE C
OTHOIIEHHUEM BEJIMYMH, MIPONOPLIHOHAIBHOCTHIO BEJINYMH,
1.8 MPOLEHTaMH, HWHTEPIPETUPOBATh PE3YJIbTAaThl pELIEHUS 3a7ad C
y4€TOM OrpaHUYECHHUH, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBACMBIX
00BEKTOB
2 Anrebpanyeckue BbIPAKEHHS
21 Hcnonb3oBaTh  aiareOpanyeckylo TEPMHUHOIOTHIO U CHUMBOJHKY,

MMPHUMCHATDb e B Iponecce OCBOCHUA lee6H0r0 MaTtcpualia




Haxomute 3HauUeHUs 6y1(BeHHHX BLIpa)KeHI/Iﬁ Ipu  3a1aHHBIX

22 3HAYEHUSAX NIEPEMEHHBIX
23 BoimonHsaTe npeoOpa3oBaHUs IEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
' MIPUBEICHUEM TO0JI00HBIX CIaraéMbIX, pacCKpbhITHEM CKOOOK
BbINOAHATE YMHOKEHHE OJHOWIEHAa HA MHOTOYJIEH M MHOIOWIEHA Ha
2.4 MHOTOYJICH, TPUMEHATh (OpMyJIbl KBaJapara CyMMBI M KBajpara
pa3HOCTH
OcyniecTBIATh pa3ja0KEeHNE MHOIOWIEHOB HA MHOKUTENH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKM OOILEro MHOKHUTENSI, TPYIIIUPOBKH ClIaraeMbIX,
npUMeHeHUs (POPMYIT COKPALIEHHOTO YMHOKEHUS
26 [TpumensTs npeoOpazoBaHKsi MHOTOUJICHOB JJISl PELICHUS Pa3InYHbIX
' 3a/1a4 U3 MAaTEMAaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAJIbHON NPAKTUKH
57 Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU IIOKA3aTEIAMU
' JUISt Tpeo0pa3oBaHusl BHIPAKCHHI
3 YpaBHEHUS U HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOMW, IIPUMEHSS
3.1 IIpaBWJIa MEpPEXOAa OT UCXOJHOTO YPAaBHEHHS K PaBHOCWIBHOMY EMY.
IIpoBepsTh, ABIAETCA U YUCIIO KOPHEM ypaBHEHUS
3.9 [lpumensats rpaduueckue MeTOAbl MPH  PELICHUM JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonOupats npuMepsl map YUCe, ABISAIOIUXCS PELIEHUEM JTUHEHHOIO
' YpaBHEHUS C ABYMS [IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOH TIOCKOCTH IrpaduK JTMHEHHOTO YPaBHEHHUS C
3.4 JIBYMsl TIEPEMEHHBIMHU; TOJB3YSCh TpaduKOM, MPUBOIUTH MPUMEPHI
pElIeHNs ypaBHEHUS
35 Pemate cuctemsl 1BYX JIMHEMHBIX YPABHEHUN C ABYMsI IIEPEMEHHBIMU,
. B TOM 4ucIie rpaduuecku
CocTaBiATh U pemaTh JUHEHHOE ypaBHEHUE WIM CHCTEMY JMHEHHBIX
3.6 YPaBHEHHUH 10 yCIOBHIO 3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJTY4YCHHBIN PE3yJbTaT
4 Koopaunats! u rpapuku. OyHkiun
N300paxaTb Ha KOOpAUHATHOM NPSIMON TOYKH, COOTBETCTBYIOILME
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4d, OTpPE3KH, HHTEpBajbl, 3alHUCHIBATh

YHUCJIOBBIC TPOMCIKYTKH Ha aJIT! C6paI/I‘-ICCKOM SA3BIKC




Ormeuate B KOOpI[I/IHaTHOI\/’I IINIOCKOCTH TOYKHM IIO0 3aJaHHBIM

4.2
KOOpJMHATaM
43 Crpouts rpaduku auHeHbIX QyHkunid. CTpouTs rpaduk QyHKUINUU Y
' = [x]
OnuchiBaTh ¢ TIOMOMIBIO (PYHKIMI W3BECTHBIE 3aBUCHMOCTH MEXKIY
4.4 BEJIIMYMHAMU: CKOpPOCTb, BPEMsA, PACCTOSHHE, LEHY, KOJIHYECTBO,
CTOMMOCTB, TPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM pabOTHI
4.5 Haxoauth 3HaueHue GyHKINH 110 3HAYCHHIO €€ apryMeHTa
[lonumate rpaduueckuii crmoco0 TPEACTaBICHHS U aHalIH3a
4.6 nHopMalMK, W3BJICKAaTh W HMHTEPIPETUPOBATh HHPOPMAIMIO U3
rpauKoOB peanbHbBIX MPOLECCOB U 3aBUCUMOCTEMN
8 KVIACC
Kon "
IIpoBepsiemble npeAMeTHBIE Pe3yabTAThl 0CBOCHHS OCHOBHOI
NpoBePsIEMOro .
o0pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHus
pe3yJabTara
1 Hucna 1 BBIYUCICHUS
Hcnonp3oBaTh  HaAYalbHBIE  MPEACTABICHHUS O  MHOMKECTBE
11 JEHCTBUTENBHBIX YMCEN AJI CPABHEHUS, OKPYIJICHUSI M BBIUMCIICHHUIA,
' n300pakaTh JCHCTBUTENbHBIC YHCIA TOYKAMH Ha KOOPIMHATHOM
MPAMOi
[IpumenaTy mMoOHATHE apU(METUYECKOTO  KBAJPAaTHOTO  KOPHS,
1o HaXOJWUTh KBAJpATHBIE KOPHH, WCIONB3YS TPH HEOOXOJUMOCTH
' KaJIbKYJISITOP, BBITOIHATh IPe0OpPa30BaHUsl BBIPAKEHHH, COIACPKAIIIX
KBaJpaTHbIC KOPHH, UCTOJIb3Yysl CBOWCTBA KOPHEH
13 Hcnonb3oBaTh 3amucu  OONBIIMX M MajbIX YHCEN C IOMOIIBIO
' JNIeCATUYHBIX Apo0eit u cteneHel uncna 10
2 Anrebpanueckue BbIPaKEHHS
[IpuMeHATh TMOHSATHE CTENEeHH C LEeJbIM MOKa3aTeJeM, BBIOIHATh
2.1 npeoOpa3oBaHus BBIPAXKEHHUM, COAEpKALIUX CTEHEHH C IEJIbIM
roKasarejaemM
’5 BHIONTHATE  TOXKIECTBEHHBIE  MPEOOpa3oBaHUs  PAalMOHAIBHBIX

BBIDQXKEHUII HA OCHOBE IPABWJI JICMCTBUIM HaJ MHOTOYIECHAMH U




2.3

anreOpanyecKUMu ApoOsIMuU

PaCKJ'IaI[BIBaTB KBa,Z[paTHHﬁ TpéX‘lJ'IeH Ha MHOXKHTCJIN

2.4

[IpumeHATh TpeoOpa30BaHUs BBIPAKEHUM JUISI PEIICHUs PAa3IUYHBIX

3a1a4 U3 MaTEMAaTHUKHU, CMCIKHBIX IIPEAMCTOB, U3 peaHBHOﬁ IMMPAKTHUKN

VYpaBHEHMs U HEPABEHCTBA

3.1

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPAaBHEHUS M palUOHAJIbHbBIC
YPaBHEHUS, CBOAAIIMECSH K HUM, CUCTEMBI JBYX YPABHEHHUU C ABYMs

NEPpCMECHHBIMU

3.2

[IpoBoaMTh mMpOCTEWIINE UCCIEIOBAaHUS YpPaBHEHHH UM  CUCTEM
ypaBHEHHH, B TOM UHCI€ C MPUMEHEHHEM TrpapuUecKux
Mpe/cTaBiIeHU (ycTaHAaBIMBaTh, UMEET JU ypaBHEHHE WU CUCTeMa

YpaBHEHUH pEILEeHUs], €CIIU UMEET, TO CKOJIbKO, U Ipoyee)

3.3

[lepexoquTe OT cioBecHOM  (OPMYJIHUPOBKM 3amaud K e
anreOpanyecko MOJETH C IMOMOIIBI0 COCTABICHHUS YPaBHEHHUS WU
CUCTEMBl ypaBHEHHUH, HHTEPIPETUPOBATH B  COOTBETCTBUU C

KOHTEKCTOM 33a]1a4U MOJTYyYEHHbIA PE3yJIbTaT

3.4

IIpuMeHATH CBOICTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLEHKH,
pelaTh JUMHEHHbIE HEPaBEHCTBA C OJHON MEPEMEHHOM U UX CHUCTEMBI,
JaBaTb  rpaUyecKyl0  WUIIOCTPALMI0  MHOXECTBAa  peIlCHHH

HEPaBCHCTBA, CUCTEMBI HEPABCHCTB

OyHKIMHT

4.1

[lonumMaTte ¥ WCMOIB30BaTh (PYHKIMOHAIBHBIE TOHATHS W  SA3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHS), OMPENCNIATh 3HAUYCHUE
GYHKIIMH TIO0 3HAYCHHUIO apryMEHTa, OINpPEIeNsTh CBOMCTBA (YHKIIMH

o e€ rpaduky

4.2

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

kix
, Y =X% y = X% Y = [X|, onuCBhIBaTh CBOWCTBA YMUCIOBOM (PyHKIMHU 1O €€

rpaduxy




9 KIIACC

Koz IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThl OCBOCHHS OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111€er0 00pa30BaHUs
pe3yJabTara
1 Uucna v BBIYUCTICHUS
11 CpaBHUBaTh M YyHNOPSAOYMBATH PALMOHAJIBHBIE U HppalOHAIbHbBIE
. qucia
BoimonnaTte apudmernyeckrue JEHCTBUS C pallMOHAIBHBIMHU YHCIaMH,
1.2 couerasi YCTHbIE M NMHUCbMEHHBIE NMPUEMBI, BBIIIOJIHATH BBIUYUCIECHUS C
UPPALMOHAIILHBIMU YHCIAMU
13 Haxoaute 3HaueHWs CTENEHEH ¢ LENBIMM IOKAa3aTeIsIMU U KOPHEH,
. BBIUNCJIATh 3HAYECHHS YUCIIOBBIX BBIPAXKCHUN
14 OKpyrJiATh 1EHCTBUTENbHBIE YHCIIA, BBITOIHITh NPUKUIKY PE3yabTaTa
' BBIYMCJICHUM, OLIEHKY YMCJIOBBIX BBIPAKEHUN
2 VYpaBHEHUS U HEPABEHCTBA
’1 Pemarp nuHelHble W  KBaJpaTHblE YpaBHEHMs, ypaBHEHUS,
' CBOJSIIIIMECS K HUM, POCTEHIINE TPOOHO-pallMOHAIbHBIC YPAaBHEHUS
Pematp cuctemsl IByX JTMHEWHBIX YPAaBHEHUN C JBYMsI IEPEMEHHBIMU
2.2 U CUCTEMBI IBYX YPABHEHMH, B KOTOPBIX OJTHO YPaBHEHHUE HE SIBISETCS
JIMHEVHBIM
Pemath TexcTOBBIE 3a/Jauu aNreOpPandecKuM CIIOCOOOM C TMOMOIIBIO
2.3 COCTaBJICHUSl ypPaBHEHUS WIH CUCTEMBI IBYX YpPaBHEHUH C JBYyMs
IIEPEMEHHBIMU
[IpoBoauTe mpOCTEHIINE WCCIEIOBAHUS YPaBHEHHH U CHCTEM
24 ypaBHEHHH, B TOM 4YHCIE€ C TPUMEHEHHEM TpapUUecKux
' NpeJCTaBICHUN (HalmpuMep, YCTaHABIMBATh, UMEET JIM YpaBHEHUE WU
CHUCTEMA YPaBHEHUI pelleH s, €CIU UMEET, TO CKOJIBKO)
Pemarp  nuHeliHble  HEpaBEHCTBA, KBaJpaTHbIE  HEPABEHCTBA,
2.5 n300pakaTh peleHNne HEPABEHCTB HA YHCIOBOW MPSMOIi, 3aHCHIBATh
pELIEHNE C TIOMOIIBIO CHMBOJIOB
’6 Pemare cuCTEMBI JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,

BKJIFOUAIOIIUE KBAJIpaTHOE HEPABEHCTBO, H300pakaTh pEIICHUE




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

IIOMOIIBIO CUMBOJIOB

2.7

Hcrnonb30BaTh HEPAaBEHCTBA MIPU PEILICHUH PAa3JIMYHBIX 3a1a4

OyHKIMU

3.1

PacriosHaBath  GYHKIMM  WM3YYEHHBIX  BHAOB.  [loKa3biBaTh
CXEMAaTHYECKU PACIIOI0XKEHHUE Ha KOOPAMHATHOMN TUIOCKOCTH rpaduKOB
¢bynkuuit Buaa: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3HaueHUI K03(pPUIIMEHTOB, OMUCHIBATH CBONCTBA (PYyHKIIUN

3.2

[loka3plBaTh CXEMaTHYECKH pACIIOIOKEHHWE HAa  KOOPAWHATHOMN
TUIOCKOCTH TpaduKoB QyHKIMH Buma Y = YX, Y = |X| U ommchIBaTh

CBOMCTBA (PYHKIIHIA

3.3

Ctpouts W wu300pakaTh CXeMaTHUYECKU TpaduKyd KBaJAPaTUUHBIX
(yHKIMNA, ONMHUCHIBaTh CBOWCTBA KBAAPATUYHBIX (QYHKIHUA TIO HUX

rpadukam

3.4

Pacnio3HaBaTh KBagpaTU4HYI0 (GYHKIHIO TO (opmyine, HPUBOIUTH
OpUMEpbl KBaJpaTUUYHBIX (DYHKIMH K3 peanbHOW XKU3HH, (DUBHKH,

r€OMETPHUH

ApudmeTrnueckasi 1 reOMeTpu4ecKas Iporpeccun

4.1

Pacrnio3HaBaTh apu(pMETHUYECKYIO U T€OMETPHUECKYIO IPOTPECCUU TIPU

Pa3HbIX crnocobdax 3aJaHusg

4.2

BbINOAHATE BBIYMCICHUS C HCIOJIb30BaHHEM (opMya N-ro 4jeHa
apu(METHYECKON U TeOMETPUYECKOH MPOrpeccHif, CyMMBI MEPBBIX N

YJICHOB

4.3

N306pakath 4IeHBI MOCIEAOBATEIIPHOCTH TOYKAMHU Ha KOOPIWHATHOMN

IIJIOCKOCTH

4.4

Pemiats 3aga4i, CBA3aHHBIC C YHCJIIOBBIMU ITOCICOOBATCIIbHOCTAMU, B
TOM YHUCJIC 3aJadyu U3 peaﬂLHOﬁ KHU3HHU (C HUCIIOJIB30BaHHUEM

KaJIBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHI)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BIYHCICHUS
Jpobu OObIKHOBEHHbBIE U JIECATUYHBIE, MEPEX0] OT OJHOM (hOpMbI 3amucu
1.1 npoOeii k apyroi. [loHsTHE paIMOHAIBPHOTO YHWCIIA, 3aMKCh, CPaBHEHUE,
YHOPSA0YMBAHUE PALIMOHATIBHBIX YUCEI
12 ApudpmeTrnueckue NeHCTBUS C pallMOHATBHBIMU YuciiaMu. Pemienue 3amad u3
' peanbHON MPaKTHUKU HA YaCTH, HA IPOOH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: ONpejesieHHe, NpeoOdpa3oBaHKe
. BBIPa)KEHUI HAa OCHOBE OIpeIeIeHHUs, 3aUCh OONIBIINX YUCEell
14 [TpoueHThl, 3anKMCh MPOLEHTOB B BUJAE ApOOM M IpoOHM B BUAE MPOLEHTOB.
' Tpu ocHOBHBIE 3a/]aun HA IPOLIEHTHI, PELICHNE 33/1a4 U3 pealbHON MPAKTUKU
L5 [lpuMeHeHne TNPU3HAKOB  JEIMMOCTH, DA3JOKEHHE Ha  MHOXHUTEIH
' HaTypaJIbHbIX YHCEl
16 PeanbHble  3aBUCMMOCTH, B TOM 4YHClie T@psmas W oOparHas
' IPONOPLUOHATIBHOCTU
2 AnrebpanuecKue BhIpaXKEeHUs
21 [lepemeHHbIe, YMCIOBOE 3HAYEHHE BBIPAXKEHUS C NMEpeMEHHON. JlomycTUMBbIe
' 3HaYEeHUs NEePEMEHHBIX
’5 [lpeacraBieHne 3aBUCHUMOCTHM MEXIy BEJIMYMHAMH B BUAE (OPMYIIBL.
' Breruucnenus mo popmynam
23 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPQKEHHUH, TOXKAECTBEHHO  DPaBHbIE
' BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeIeM
25 OpHowieHbl U MHOrounaeHsl. CreneHp MHorowieHa. Cll0KeHHE, BBIYMTAHUE,
. YMHOKEHHE MHOTOWJIEHOB
26 DopMyIbl COKpAIEHHOIO YMHOXKEHUS: KBaJIpaT CyMMbI M KBaJpaT pa3HOCTH.
' ®dopmyina pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKHUTEIH
3 YpaBHeHUS




VYpaBHeHHe, KOpEHb YypaBHEHHUS, MpaBWia NpeoOpa3oBaHUS YypaBHEHUS,

3 PaBHOCUJIBHOCTb YPaBHEHUM
3.2 JluHeitHoe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCJIO KOPHEW JIMHEHHOTO
' YpaBHEHMS, PEUICHNE JIMHEMHBIX YpaBHCHUN
33 CocraBieHne ypaBHEHUI 1O yCJIOBUIO 3a/1auyd. PemieHue TEKCTOBBIX 3a/ay C
' MIOMOUIBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMH U €ro0 rpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH C [JByMs IepeMEHHbIMU. Pemienue
3.5 CHUCTEM YpaBHEHHH criocoOOM MoJCTaHOBKU. [IpuMepsl pelieHns TeKCTOBBIX
3a/1a4 C MIOMOILIBIO CUCTEM yYpaBHEHUM
4 Koopaunate! u rpadpuku. @yHKIHH
4.1 Koopaunara Touku Ha npssMoun
42 Hucnossle TPOMEKYTKU. PaccTosiHue Mexay AByMs TOYKAMH KOOPAMHATHOU
' PSAMOM
43 [IpamoyronbHas cucrema koopaunat, ocu OX u Oy. Abcuucca U opauHaTra
' TOYKH Ha KOOPANHATHOM INIOCKOCTH
44 [Tpumepsl rpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue ¢pynkuuu. I'padux pynkuu. CroiicTBa GpyHKUIMI
4.6 Jlunetinas Qynkuus, e€ rpaduk. ['paduk yHkmmm y = [x|
47 I'padmueckoe pemieHne JUHEWHBIX YpaBHEHWA H CHCTEM JIMHEWHBIX
' YpaBHEHUNI
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUSA
1 Uucna v BBIYUCHCHUS
11 KBangpatHbiii kopeHb u3 uucia. lloHsTHe 00 HppalMOHAIBHOM 4YHCIE.
' JecsaTuunble NPUOTNKEHUS] UPPALUOHATBHBIX YHUCET
CgoiicTBa apupMETHUECKUX KBaJpaTHBIX KOpPHEH W HX TPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIIOBBIX BBIPAXKCHHUM U BbIYUCICHUSAM. JlelicTBUTEIbHbBIE
qucia
1.3 CreneHs C 1eNIbIM TTOKa3aTesieM U € cBoiicTBa. CTaHAapTHAs 3aITUCh YHCIIa




Aﬂre6pa1/1qec1<I/Ie BBIPa’XCHUA

2.1 KBanpatHblil TpEXuiieH, pa3io)keHUe KBaIpaTHOrO TPEXUWIEHA HA MHOXKHUTEIH
2.2 Anrebpanyeckas apoos. OCHOBHOE CBOICTBO anredpanyeckoil 1poou
2.3 CrnoxxeHue, BBIYUTAaHUE, YMHOXKEHHUE, JEICHUE areOpandeckux apooei
2.4 ParnmonanbHbIe BRIpakeHUS M UX IpeoOpa3zoBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
o~ KBagpatHoe ypaBHeHue, Qopmyna KOpHEH KBaJpaTHOI'O ypaBHEHHS.
' Teopema Buerta
3.2 Pemienue ypaBHEHM, CBOASIINXCS K JIMHEHHBIM U KBaJIPATHBIM
3.3 [MpocTeiimme 1poOHO-pAITMOHATIEHBIC YPABHCHHUS
I'padmueckas nHTEpIpETAMsS YPAaBHEHHN C ABYMSI IEPEMEHHBIMH H CHCTEM
3.4 JIMHEHHBIX YPaBHEHMU C IBYMs IepeMeHHbIMU. [IpuMepsl pemienus cucreMm
HEJIMHENHBIX YPaBHEHUH C IBYMs [IEPEMEHHBIMU
3.5 Penienune TekcTOBBIX 33124 aJIreOpanyeckuM crocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMUCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TIEpeMEHHOM
3.8 PaBHOCHIIBHOCTD HEPAaBEHCTB
3.9 JInHeliHbIE HEPABEHCTBA ¢ OJHOM NIEPEMEHHOU
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OAHON MEPEMEHHOM
4 DyHKIUU
41 [lonstne ¢ynkuuu. OOnacTh onpefeneHuss M MHOXECTBO 3HAUYCHUI
' bysaknuu. CiocoOwl 3aaaHus QyHKIAN
4.2 I'paduk dyakumn. UreHue cBOMCTB GyHKIHH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB QyHKINNA, OTpaKAIOIIUX peaTbHbIE MPOIECCHI
44 OyHKIMK, ONUCHIBAIOMIME TMPSAMYI0 M OOpaTHYIO MPONOPIMOHAIBHBIE
' 3aBHCHUMOCTH, UX I'pauKu
45 Oynkmmu Y =X2 y = X?
4.6 Oyukuuu Y = [x, y = x|
4.7 ['padpuaeckoe perneHne ypaBHEHHA U CUCTEM YpaBHEHUH

9 KUIIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna v BIYUCICHUS
11 PanyonanbHble yncna, WppalMOHAIBHBIE YHCIA, KOHEUYHbIE U OECKOHEYHbIE
. JECATUYHBIE IPOOH
MHOXeCTBO eHCTBUTEIBHBIX YHCEN, IEHCTBUTENbHBIE YHCa KaKk OECKOHEUYHbIE
19 JecsaTh4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXy MHOXKECTBOM
' JIECTBUTENIBHBIX YHCEN U KOOPAUHATHOM NpsAMoil. CpaBHEHHE EHCTBUTEIBHBIX
qucel
1.3 ApudmeTtnueckue AeHCTBUS ¢ JeHCTBUTEIbHBIMU YHCIIAMU
W3mepennst, mpubImKeHus, oeHKH. Pasmepsl 00BEKTOB OKPYKAIOIIETO MHUPA,
14 JUIMTEIILHOCTh TPOLIECCOB B OKpykawomeMm wmupe. [Ipubnmxénnoe 3HaueHue
' BEJIMUMHBI, TOYHOCTh NpuOmkenus. Okpyriaenue uucen. [lpukuaka u oueHka
pe3yJIbTaTOB BHIYMCIICHUN
2 VYpaBHEeHMsI U HEpaBEHCTBA
2.1 VYpaBHEHMSI ¢ OAHON IEPEMEHHOU
2.2 JIuneitnoe ypaBHeHue. Pelienue ypaBHeHUH, CBOAAILUXCS K TUHEUHBIM
2.3 KBagparHoe ypaBHeHue. PellieHre ypaBHEHUN, CBOAALIMXCS K KBaAPAaTHBIM
24 bukBanpaTtHoe ypaBHeHue. IIpuMmepsl pelIeHHs YpaBHEHHH TpeTbed H
' YeTBEPTOU CTENEHEH pa3I0)KEeHUEM Ha MHOKHUTEIHN
2.5 Pemenne npoOGHO-paniOHANIBHBIX YpPaBHEHHHA
2.6 CucreMsl ypaBHEHUN
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €ro TpadpuK
2.8 PemeHnne cucreM JBYyX JTUHEHHBIX YPABHEHUN C ABYMS IEPEMEHHBIMHU
29 Pemienue cuctem OByX ypaBHEHU, OJHO M3 KOTOPBIX JIMHEHHOE, a Apyroe —
' BTOPOl CTENIEHU
2.10 I'paduueckas naTEpIIpeTaLIvsl CUCTEMBI YPAaBHEHUH C IBYMs IEPEMEHHBIMU
211 Pemenne TeKCTOBBIX 33724 aNreOpandecKuM criocoooM
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.14 Pemienue cuctem JTMHEWHBIX HEPABEHCTB C OJHON NEPEMEHHOM
2.15 KBaapatHbple HEpaBEeHCTBA
216 ['padmyeckas uHTEpHpeTanysi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs

NEPCMECHHBIMU




DyHKIMHU

KBanpatnunas ¢yukuusa, e€ rpaduk u cpoiictBa. Ilapabona, koopauHaThI

3 BEPILMHBI 1apaboJibl, OCb CUMMETPUN NTapaboJIb

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

3.3 I'paduku pyukimii y=k/X, y = X’ u ux cBoicTBa

3.4 I'paduku QyHKIWMI , 1 X CBOMCTBA
4 YucnoBble OCIEN0BATENBHOCTH

A1 OmnpeneneHre U crnocoObl 3aJJaHUsl YMCIOBBIX MOCTEA0BaTeIbHOCTEH. 3aianue
' MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM (popMyItoit u ¢hopmysoi N-ro dieHa

49 Apudmernueckass nporpeccusi. Dopmynbl N-ro  uieHa apuPMETHISCKON
' IIPOTPECCUU, CYMMBI IIEPBBIX N YJIEHOB

43 I'eomerpuueckas mporpeccus. @Popmynsl N-ro  WIeHa TIe€OMETPUYECKON
' IIPOrPEeCCUu, CyMMbI IEPBBIX N UJICHOB

44 W3o0pakeHne wieHOB apu(METHUECKOM U TI'E€OMETPUYECKOH IPOrpeccHii
' TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHLIMAJIBHBIN POCT

45 CrnoxxHbI€ TPOLIEHTHI




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

Kon
NPoBePsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K IIPeIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOIO
o0uero oopazosanus Ha ocHoBe PI'OC

YMeHHne onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJIMHOXECTBO,
ONepaly HaJ MHOXKECTBAMHM; YMEHHUE OIEpUPOBATH IOHATUSMH:
rpad, cBs3HbIM Tpad, AepeBO, LMKI, NPUMEHATHh WX MPU PELIECHUU
3a/la4; YMEHUE HCIOJIb30BaTh Ipauyeckoe IpeICTaBICHHE MHOKECTB
JUTSL ONMCAHUS PeajbHBIX MPOILIECCOB U SBJICHUI, PU pEeUICHUH 3a/1a4

U3 JpYTUX Y4eOHBIX MIPEIMETOB

YmMmenue ONCpUpOBaATh IMOHATHAMU: OMNPCACIICHHUEC, aKCHUOMaA, TCOpPEMa,
A0Ka3aTCjibCTBO, YMCHHUC pacClio3HaBaTb HCTHHHBLIC W  JIOKHBIC
BBICKA3bIBaHHA, TPHUBOJUTH HNPUMEPBI U KOHTPIIPUMCEPBI, CTPOUTH

BBICKA3bIBaHHA U OTPpULIAHUSA BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHATHSAMHU: HATypallbHOE YHCIO, IPOCTOE M
COCTAaBHO€ YHCJIO, [ICIMMOCTh HaTypajbHbIX YHCEJ, MPU3HAKHU
JIETUMOCTH, IIeJIO€ YHWCIIO0, MOJYJIb 4HCia, OOBIKHOBEHHAs ApoObh W
JIecATUYHAsE ApoO0b, CTAHAAPTHBINA BHJI YMCJa, PAIMOHAIBHOE YHCIIO,
UppPALMOHATIBHOE 4YHCIIO, apU(pMETHYECKH KBaJpaTHBIH KOPEHb;
YMEHUE  BBINOJHATH JIEUCTBHS C YWCIAMH, CpaBHUBATh U
YHOOpSAIOYMBATh YHUCJA, NPEACTABISATh YHUCIA HAa KOOPAUHATHOMN
NpsIMOM, OKPYIJIATH YHUCIA; YMEHUE JeNaThb MNPUKHIKY U OLICHKY

pe3yibTaTa BBIYMCIEHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEIBIM IIOKAa3aTeNIEM,
apu(pMeTHYECKUIl KBaJpaTHbII KOpEHb, MHOTOUJIEH, ajredpanyeckas
IpoOb, TOXXAECTBO; 3HAKOMCTBO C KOpPHEM HATypajbHOM CTEMeHU
0oJbllle €IMHHUIIBI; YMEHHE BBIIOJIHATH pacdy€Tel Mo Qopmynam,
npeoOpa3oBaHus ILENbIX, APOOHO-pAllMOHATBHBIX BBIPAXKEHUN U
BBIPQXXEHHUI C KOPHAMHU, Pa3lioKeHHEe MHOTOUYJeHa Ha MHOXHUTENH, B
TOM 4YHCII€ C HCIOJIb30BaHHEM (OpMyJ pa3HOCTH KBaJIpaToB U

KBaapaTa CyMMBbI U Pa3HOCTHU

YMmenue ONCpUPOBAThH MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




ONHOW IEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE DPEIlaTh JMHEWHBIE U KBAaJAPATHHIC YPABHECHMS,
JIpOOHO-pAllMOHATIBHBIE YPABHEHUS C OJHON MEpPEeMEHHOM, CHUCTEMBI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U HUX CHCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHA/IbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE MPU PELICHUHN 33]1a4 U3 IPYrux MpeaMeTOB
U TPAKTUYECKHUX 3a7a4; YMEHHUE HCIOIb30BATh KOOPAHHATHYIO
IpSIMYI0O M KOOPAMHATHYIO IIJIOCKOCTh ISl M300pa)KEHUsS! pEleHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAME: QYHKIHS, Tpaduk QyHKIUU, HYTU
byHKIHH, MIPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKU
BO3pacTaHusi, YyObIBaHUS, HauOoiblliee W HaUMEHbIIEEe 3HAYCHUS
byHKINY; yYMEHHUE OIIEPUPOBATH MOHATHUSIMU: npsiMast
MPOTIOPIIMOHATIBHOCTbD, JIMHEHHAsT (DYHKIUS, KBaIpaTu4Has (yHKIWS,
oOpaTHass TPOMOPIIMOHAIILHOCTh, TMapaboiia, TUrepOosia; yMEHHE
cTpouTh rpaduku GYHKIHUHA, UCIIOIB30BaTh rpadUKu JJIsI OTIPEACIICHUS
CBOMCTB TIPOIIECCOB M 3aBUCUMOCTEH, JUTSI PEIICHUS 3a1a4 U3 JAPYTUX
y4eOHBIX TPEIMETOB U pEalbHOM JKU3HU; YMEHHUE BBIPAXKATh

dbopMyliaMy 3aBHCHMOCTH MEKIY BETMINHAMUA

YMenue OIIEPUPOBATH MIOHATUSAMH: IIOCJIE10BATEIBHOCTD,
apupmeTHyecKkass M TeoMeTpuyecKkas  IPOrPecCHH;  yYMEHHue
UCTIOJIb30BaTh CBOMCTBA IOCIIEAOBATEIBHOCTEH, (POPMYNIBI CYMMBI U
o0miero wieHa MpU pelIeHUH 33a/ad, B TOM YHCIE 33Jad U3 JAPYTHUX

y‘le6HI>IX npeaMETOB U peaanoﬁ KHN3HU

YMeHue pemarth 3a7aud pa3HbIX TUIMOB (B TOM YHCJE Ha MPOLEHTHI,
JIOIM M 4YacTH, JBWXKEHHE, paboTy, LIeHy TOBapOB U CTOUMOCTh
MOKYIIOK U YCJIYT, HaJIOTH, 3aJa4i U3 00JIaCTH YIpaBJICHUS JINYHBIMU U
ceMeiHbIMU  (MHAHCAMH); YMEHHE  COCTABJIATH  BbIPAXKECHHUS,
ypaBHEHUsI, HEPaBEHCTBA M CHUCTEMbl TI0 YCJIOBHIO 3aJIaud,
UCCIIE0BaTh MOJYYEHHOE PELIEHUE U OLEHUBATh MPaBAOIOI00HOCTh

MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh HOHATHAMH: (HUrypa, TOYKA, OTPE30K, Mpsimas,
Jy4, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHHM TPEYroJdbHUKH, NPAMOYTOJIBHBIA TPEYroJNbHUK,

MEauaHa, 6I/ICCCKTpI/Ica U BBICOTA TPCYIr'OJIbHHUKA, quBIpéXYI‘OHBHI/IK,




napajjienorpaMM, poM0, TNpSMOYTOJbHHMK, KBajapaT, Tpareuus;
OKPY)XKHOCTb, KpYT', KacaTelbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢burypamu; ymMeHue pelaTh 3ajadyd, B TOM YHCIE U3 MOBCEJHEBHOMN
KHU3HU, HA HAXOXKJIEHUE T€OMETPUYECKHX BEJIIMYMH C MPUMEHEHUEM

M3Yy4YEHHBIX CBOMCTB (puryp u GpakToB

10

YMeHre OnepupoBaTh IOHATHSMHU: PABEHCTBO (HTYp, pPaBEHCTBO
TPEYTOJILHUKOB; MapauIeIbHOCTh M MEPICHIUKYISIPHOCTh TPSIMBIX,
yroil MEXIy NpSAMbIMH, NEPHEHIUKYISAp, HAKIOHHAs, MPOESKIHS,
nogobue ¢puryp, noJoOHbIE TPEYrOJbHUKH, CAMMETPHUSI OTHOCUTEIHHO
TOYKM M TPSMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHIO U
nogobue (Guryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYXarolieM MUpe

11

YMeHue onepupoBaTh IOHATHUSAMM: JUIMHA, PACCTOSHHE, YIroJl
(BemMuMHA yria, CUHYC M KOCHHYC YIJla TPEYroJIbHUKA), IUIOILAlb;
YMEHHUE OLIEHUBATh pa3Mepbl NPEIMETOB U O0BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE TPUMEHATh QOpPMYIbl MEepUMeTpa U  IUIOMAIN
MHOTOYT'OJIbHUKOB, JIMHBI OKPY>KHOCTH W IUIOIIAIU Kpyra, o0Obema
IPSIMOYTOJIBHOTO TapajuleNieNuNe/1a; YMEHHE NPUMEHSATh MNPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYIrOJbHHKA,
teopemy Iludaropa, TpUrOHOMETpHUECKHUE COOTHOIUCHHSA IS

BBIYMCJICHUA TJINH, paCCTOHHHﬁ, IUTOMIA e

12

YMmenue wu3o0paxkaTh IUIOckMe (UIYypbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (UTYPBl OT PYKH, C TOMOIIBI0 UYEPTEKHBIX
WHCTPYMEHTOB U DJJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HWJIU

CHUMBOJIBHOMY OITMCAHUIO

13

YMeHue  omepupoBaTh IMOHATUSAMH: TPSIMOYTrOJibHAas — CHCTEMa
KOOpJMHAT, KOOPJMHATBl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEICHNE BEKTOPA HA YHUCIIO, CKAJISIPHOE MPOU3BECHIE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPHl U KOOPAWHATHI ISl MPEACTaBICHUS
JMAHHBIX W PEIICHUS 3a/Jad, B TOM YHCJIC U3 JPYTHX YUeOHBIX

IIPEAMETOB U PEaIIbHOMN KU3HU

14

YmMmenue ONCpUPOBATH TTOHATUAMU: CTOJIOUKOBBIC M KpYroBbIC
AuarpaMmbl, Ta6J'II/II_U>I, cpeaHee apI/I(I)MeTI/ILICCKOG, MEIHaHa,
HauOoIbIIee U HaUMEHBIIEE 3HAUCHHA, pa3Max YHUCIIOBOI'O Ha6opa;

YMEHHE  U3BJIEKaTh, HMHTEPHPETUPOBATH M  MPEoOpPa3OBHIBAThH




I/IH(I)OpMaI_[I/IIO, MNpEaACTAaBJICHHYKO B Ta6J'II/II_IaX U Ha JAuarpamMmax,
OTpa’Xarouyro CBOMCTBa H XapaKTCPUCTUKKU PCAJIBHBIX IIPOLECCOB U
HBHCHHﬁ; YMECHUE pacClio3HaBaTb N3MCHYHNBBIC BCJIIMYHHBI B

OKpYXaroIieM MUpe

15

YMeHne omnepupoBaTh TMOHATUSIMHU: CIYYalHBIA OMBIT (CIy4alHBIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHbI HCXO0.)
CIIy4allHOTO OIBITA, CIIy4ailHO€ COOBITHE, BEPOSTHOCTH COOBITHSA,
YMEHHE HAXOJWUTh BEPOSTHOCTH CIIyYalHBIX COOBITHH B OMBITaxX C
PaBHOBO3MOXHBIMH DJIEMEHTAPHBIMH COOBITHSIMH; yMEHHE pellaTh
3ajaud METOJIOM OpPraHM30BAaHHOIO mepedopa M C HCIOJIb30BaHHEM
MpaBuja YMHOXXEHHS; YMEHHME OIICHUBATh BEPOSITHOCTU pPEAbHBIX
COOBITHII W SIBJICHHI, MOHUMATh POJIb MPAKTHUYECKU TOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHI B OKpY)XallleM MHPE U B JKU3HH;
3HAKOMCTBO C TMOHSITHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YKCETI U €0 POJIBIO B MaCCOBBIX SBJICHUAX

16

YMeHue BBIOMPATh MOAXOANMNA W3YYCHHBIM METOJ IS PEIICHUs
3a7a4¥, MPUBOJUTH MPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTUKHU B
HWCKYCCTBE, ONMUCHIBATh OTAEJIbHBIE BBIJAIOLIUMECS  PE3YJIbTATHI,
MOJYYECHHBIE B XOJI€ Pa3BUTHS MAaTeMaTUKH KaK HAyKH, MPUBOJIHUTH
MIPUMEPBI MATEMaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU UCTOPUHU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA

1 Yucna u BBIYUCICHUS

11 Hatypanbusle u nensie yncna. [Ipu3Haky 1eIMMOCTH LENBIX YUCET

1o OOBbIKHOBEHHBIE M JIECATHYHBIE  JpPOOHM,  MPOLEHThI, OECKOHEYHBIE
' HepuoIM4ecKue 1poou

13 Pannonanehpie uuncia. ApupMeTrudyeckue oOnepanuul ¢ pandOHAIbHBIMHU
' YyHclIaMu

14 JeiictBuTtenpHble yKcna. ApupMETHYECKHE OINEpaluu ¢ JIeHCTBUTEIbHBIMU
' YHCcIaMU

Le [IpuOnxkE€HHbIE BBIUMCIIEHMS, TNpaBUiIa OKPYIJIEHHs, NPUKHAKA M OILIEHKa
' pe3yJibTaTa BEIYMCIEHUN
2 Anrebpanueckue BbIpaXKEeHUs

2.1 bykBeHHbIe BhIpaKeHUs (BBIPAXKECHUS C TIEPEMEHHBIMH )

29 Crenenp ¢ nenbiM nokasareneM. CTeNeHb € palUMOHAJIbHBIM IOKA3aTeJIeM.
' CBolicTBa CTENIEHU

2.3 MHorouseHbl

2.4 Anrebpanueckas ApoOb

’5 ApudpmeTrnueckuii KOpEHb HaTypaJIbHOU CTEIICHU. [erictBus c
' apu(MeTHUECKUMHI KOPHIMHU HATypaJIbHOM CTETNeHN
3 YpaBHEHHUS 1 HEpABEHCTBA

31 Hensie u npoOHO-panmoHanbHble ypaBHeHHS. CHCTEMBI W COBOKYIMHOCTH
' ypaBHEHUN

32 Henble u npoOGHO-panoHanbHble HepaBeHCTBA. CHUCTEMBI UM COBOKYIHOCTH
' HEpPaBEHCTB

3.3 Pemienune TeKCTOBBIX 33124
4 YucnoBsle NOCIEN0BATEIBHOCTU

4.1 ITocnegoBaTenLHOCTH, CIIOCOOBI 3aaHHs MTOCIIEA0BATELHOCTEN

4.2 Apudpmernueckass u TeoMmerpuyeckas nporpeccuu. Dopmyna  CIOKHBIX




ITPOLICHTOB

3) OyHKINUU
Oynkius, crnocodbl  3amanHus  ¢GyHkumu. ['padux  pynkuum. OOnacts
oTpesieIeHus] U MHOKeCTBO 3HaueHu# (ynkumu. Hynu gynkmum. IIpomexyTtku
5.1 3HAKOIOCTOAHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (GYHKIMU. MakcuMymsl U
MUHUMYMBbl QyHkuuu. HaunOonbliee u HamMmeHbllee 3HayeHHE (YHKIMM Ha
MIPOMEXKYTKE
6 KoopaunaTsl Ha psIMOI U IJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlexapTOBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue Gurypsl u uX CBOMCTBA
7.2 TpeyrosnbHUK
7.3 MHOroyrojapHuKu
7.4 OKpYXHOCTb U KPYT'
7.5 N3mepenue reomeTpuyecKux BEIUYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padwr




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Marematuka. Anre0Opa: 7-i kiiacc: 0a30BbIi ypOBEHb: YUeOHHK; 15-¢
u3nanue, nepepadorannoe MakapeiueB FO.H., Munatok H.I'., Hemkos K.W. u
np.; nox pepakuueit TensikoBekoro C.A. AKITMOHEPHOE OOIIECTBO
«M3narenbctBo «IIpocBemieHne»

* Marematuka. Anrebpa: 8-i kiacc: 0a30BbIi YPOBEHB: yUeOHHK; 16-¢
n3aanue, nepepadborannoe Makaperaes FO.H., Munarok H.I'., Hemkos K.W. u
np.; nox peaakuueit TensikoBekoro C.A. AKITMOHEPHOE OOIIECTBO
«M3parenscTBO «IIpocBemieHne»

* Marematuka. Anrebpa: 9-i kiacc: 0a30BbIi yPOBEHB: yUeOHHK; 15-¢
u3nanue, nepepadorannoe MakapsrueB FO.H., Munarok H.I'., Hemkos K.1. u
np.; nox penakmueit TemskoBckoro C.A. AKITMOHEPHOE OOIIIECTBO

«M3narensctBO «lIpocBemienue»

METOANYECKHUE MATEPUAJIBI JJISA YYUTEJIA

Anrebpa. 7 kiacc. Meroauueckue pekomenaanuu - Munarok H.I'., IllnsikoBa
N.C./TIpocsernienue

Anrebpa. 8 kiacc. Meroguueckue pekomenaanuu - Munmtok H.I'., [lneikoBa
N.C./TIpocsernienue

Anrebpa. 9 kiacc. Meroguueckue pekomennanuu - Munarok H.I'., [llnsikoBa



N.C./TIpoceenienue

Hunaktudeckue maTepuaisl no anredpe. 7 kinacc. K yuaeOHuky
10.H.MakapsrueBa u nip. - 3aBuu JI.U., JIpskonoBa H.B./ u3narenscTBo
"Ok3amen"

Junaktudeckue Matepuaisl o aireope. 8 kinace. K yueOHuky
}O.H.Makapsiuesa u nip. - 3aBuu JI.U., JIpsikonoBa H.B./ u3narenscTBo
"Ox3amen"

Jumaktudeckue maTepuaisl o anredpe. 9 kmacc. K yuebnuxy
FO.H.MakapsiueBa u np. - 3saBuu JI.U., JIpsikonoBa H.B./ uznarensctBo

"Jx3ameH"

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://myschool.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/
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