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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYypCOB OCHOBHOTO OOIIETO
oOpa3oBaHusA: OHAa 00ECIEeYMBaET U3yUYECHUE APYTUX JUCHUILIINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO IMKIOB, €€ OCBOCHHE HEOOXOAMMO st
MPOAOJKEHUsI 00pa30BaHUs U B MOBCEIHEBHOM XKU3HU. Pa3BuTre y 00yJarommxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXOKIACHHH U CYIHOCTH anredpandecKux
abcTpakiuii, cnocode OTpakeHUs MaTeMaTUYECKON HayKOH SIBJICHHUI U MPOLECCOB
B MpUpOAEC W OOIIeCTBE, POJIU MaTEeMaTHYECKOTO MOJCIUPOBAHHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHHS, HEOOXOAMUMBIX ISl aIalTalliil B COBPEMEHHOM ITH(PPOBOM
oOmectBe. M3yuyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HAOJII0JaTh,
CpaBHMBaTh, HAaXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCWCTBHS W BBIBOJHI,
dopmynupoBaTs yTBepKAcHUS. OCBOCHUE Kypca anreOpbl 00ecrednBacT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaroIUXCsl: OHM HWCHONB3YIOT JACHYKTUBHBIC U
MHIYKTUBHBIC PaCCyKICHHs, 0000IIeHNEe M KOHKPETHU3AlHI0, abCcTparnpoBaHue u
agamornto.  OOyueHue  anreOpe  TpeamnojiaraeT  3HAYUTENBHBIH ~ 00BEM
CaMOCTOSITETIbHOW ~ JI€ATENIBHOCTH OOYYaIOUIUXCs, IO3TOMY CaMOCTOSITEJIBHOE
pelleHue 3aa4 sSBJIsSeTCs peaan3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yUeHusl.

B crtpykrype mporpammbl ydeOHOro kypca «Anredpa» s OCHOBHOI'O
o0miero oOpa3oBaHHUs OCHOBHOE MECTO 3aHMMAIOT COZEpPKAaTeIbHO-METOINYECKHE
auHUK: «Yucna u BBIYMCIEHUS», «AJIreOpandeckue BhIPAKEHUN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxkgas u3 3THX conaep)kKaTeabHO-METOINYECKUX
JMHUNA pa3BUBACTCS Ha MPOTSKEHUM TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
ApyrUMHU €ro JUHUAMHU. B Xone wu3yueHus ydeOHOro Kypca o0O0ydaromumcs
HPUXOJUTCS JIOTUUECKU PacCyXkAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3blK. B cBSI3W ¢ 3TUM B mporpaMMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTUKH, IPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYeCKOro 00pa3oBaHUS U CIIOCOOCTBYIOIIHE OBJIAJECHUIO 00YUYaIOIIMMUCS
OCHOB  YHHUBEPCAJBbHOTO  MaTemMaTuueckoro s3pika. CojepkaTenbHOM U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOro Kypca «Anrebpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne mnuHHM «YUuWcna W BBIYUCICHUS» CIYKUT OCHOBOW MJis
JaJIbHEHIIET0 W3YYeHHs] MAaTeMaTHKHU, CIIOCOOCTBYET PAa3BUTHIO y OOyYaroIIHUXcs
JIOTHYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIB30BAThCS aIrOPUTMaMHU, a
TaKke MPUOOPETEeHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TIOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATHS O YMCIIE HAa ypPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus
CBSI3aHO C PALMOHAIBHBIMH M HMPPALUOHAIBHBIMH YHCIAMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JCHUCTBUTEIBHOM 4YHCIIE. 3aBEpPUICHUE OCBOEHHUS YMCIOBOU
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX anreOpanyecKkux JUHUN — «Alre0pandeckue BhIpaKeHUs»
U «YpaBHEHHS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOyUYaIOIIMXCS
MaTeMaTUYeCcKOro arnmapara, HeoOXOAMMOTro IUisl PELICHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMpPEAMETOB M MPaKTUKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 00miero oOpa3oBaHus Y4yeOHBIM MaTepuan TPYHNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaXKeHUI. AnreOpa JEMOHCTPUPYET 3HAUEHWE MAaTEMAaTUKHU Kak
A3bIKa JUISI TIOCTPOCHMSI MaTeMaTHYECKUX MOJeeil, OMMCaHMus TMPOILIECCOB H
ABJIGHUNA peajbHOro Mupa. B 3amaun oOydeHus anreOpe BXOASAT TaKKe
JanbHellllee pa3BUTHE AJNTOPUTMHUYECKOTO MBINIJICHUS, HEOOXOJUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWH(MOpPMATHKH, M OBJaJCHUE HaBbIKAMU
JNeAYKTUBHBIX paccyxJeHuid. [IpeoOpazoBaHre CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanue GyHKIIMOHAIBHO-Tpa(pUUECKON TMHUM HALIEJICHO Ha MOJIy4YeHUe
oOydJaromuMHCs 3HAHUN O (QYHKIMSIX KaK Ba)KHEHIIeH MaTeMaTHyecKoW MOJIenu
JUTSL ONTUCAHUSL ¥ UCCIEOBaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUN B PUPOJIE
u obOmectBe. M3ydenne marepuana crnocoOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHHSI UCIIOJIH30BaTh Pa3IMYHbIe BBIPA3UTEIbHBIE CPEICTBA A3bIKA MATEMATHUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHT BKJIaJ B (opmupoBaHue
NpEeICTaBICHUI O POJIM MAaTEMATUKHU B PAa3BUTUU IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IulaHy B /-9 Kijaccax wu3ydaercs Yy4eOHBI Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3lieNbl COACPKAHHUS:
«Yucna u BBIUKCICHUN», «ANTeOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEPABEHCTBa», «DYyHKIIUN.

Ha usyuenne yueO6HOro xypca «Anredpa» orBoautcs 306 gacoB: B 7 Kjacce
— 102 yaca (3 4gaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9
kiacce — 102 ygaca (3 yaca B HEZIENO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucia 1 BHIYMCICHUA

Jpo6u OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEX0]l OT OAHOW (OPMBI 3amKUCH
npobeit k gpyroil. I[loHsTHe palMOHAIBLHOTO YKCJA, 3aluCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uCeNl. ApudMeTHYeCKHEe JCUCTBUA C
palMoOHaNIBHBIMK YuciIaMu. PemeHue 3agay U3 peaibHOM MPAKTUKUA HA YacTH, Ha
Tpoowu.

Crenenb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeJelieHue, Mpeodpa3oBaHue
BBIPOKCHUH HAa OCHOBE OMPEJICNICHUs], 3aTTUCh O0NbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3aJa4M Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON TPAKTUKHU.

[IpuMmeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPLIMOHATIBHOCTH.

AsireOpanyeckue BbIPaKeHUs

IlepeMeHHbIE, YNCTOBOE 3HAUCHHUE BBIPAKEHUS C NEpeMEHHOU. JlomycTumMbie
3Ha4YEeHUS nepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEX/1y BEIUYMHAMU B BHUJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeoGpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBWwia MpeoOpa3oBaHHUs CyYMM U
IPOM3BEICHHM, PAaBUIIA PACKPBITUS CKOOOK U MIPUBEACHUS TOJJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEJIEM.

OnHowieHbl U MHOTOwIeHbl. CteneHbp MHOrowieHa. CloKeHue, BhIYUTAaHUE,
YMHOXEHUE MHOIOYIEHOB. DOpMyJbl COKpPAlIEHHOTO YMHOXKEHUSA: KBaJpaT
CyMMBbl M KBaapar pa3HocTH. PopMmyna pa3HOCTH KBajpaToB. PasnoxkeHue
MHOTOWIEHOB Ha MHOYKUTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWsA, IMpaBuiia MPeoOpa3oBaHUS ypaBHEHWUS,
PAaBHOCHUJIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHUCIO KOPHEN JIMHEHHOIO
YpaBHEHHUsI, peEIICHHE JIMHEWUHBIX ypaBHeHH. CocTaBieHUWE YpaBHEHHH IO
YCJIOBHIO 3a7auu. PerneHrne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JIuneliHoe ypaBHEHHE C JIByMsI IEPEMEHHBIMU U €ro rpaduk. CucrteMa IByX
JIVHEMHBIX YpPaBHEHUW C JIByMs NEPEMEHHBIMU. PemieHne CHCTEM YypaBHEHHM
crocoOOM MOACTaHOBKHU. [Ipumepnl penieHus: TEKCTOBBIX 3ajad C IMOMOIIbIO
CHCTEM YpABHEHUM.

DOyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHara
TOUYKHM Ha KOOPJMHATHOM miockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (OPMYIIAMH.
Urenne rpadukoB peanbHbIX 3aBucumocTei. llonarue ¢ynkuuu. I'paduk
¢ynkuuu. CoiictBa ¢pyHkuuid. Jlunelinas ¢pynkuus, e€ rpapuk. I'padux pyHkumu
y = [x|. I'paduueckoe pelnieHne JTUHEHHBIX YPAaBHEHUHM U CHUCTEM JIMHEHHBIX
YPaBHECHUM.

8 KJIACC

Yucia v BHIYMCICHUA

KBampatHeiii kopenp u3 uyucna. [lonstue 00 wuppalnMOHATLHOM YHCIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPATHBIX KOPHEHW U UX NMPUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKESHUIM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM Moka3atenaeM U €€ cBoiicTBa. CTaHIapTHAas 3alMCh YHCIIA.

AnreGpanydeckue BolpaxeHUusI AJiredpanyecKue BbIpakeHust

KBanparnelii  TpE€xuiieH, pa3JIOKEHUE  KBAJpaTHOIO TpEXWIEHAa Ha
MHOHUTEIIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWCTBO aireOpanyeckoil apoowu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHE, JEJIeHHE anreOpandyeckux JapoOei.
PanronanbHble BEIpaXKEHUS U KX TTPeoOpa3oBaHUE.

VYpaBHEHUs U HEPABEHCTBAY paBHEHUS] M HEPABEHCTBA

KBampaTtHoe ypaBHeHHE, (QopMynaa KOpHEH KBaJpaTHOrO YpPaBHCHHS.
Teopema Buera. Pemienne ypaBHEHUN, CBOASIINUXCS K JJMHEMHBIM U KBaJIPATHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas uaTEpHpeTans ypaBHEHUN C ABYMS MEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YPAaBHEHUU C JABYMs NEpPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemmenue TeKCTOBBIX 33724 aareOpandeckKuM crocoooMm.

HUucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJTHON NMEPEMEHHOM.

OyHKINNDYHKIAT

[Tonsitne ¢ynkmuu. OOnacTh OMpeneieHus] W MHOXECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus QyHKITHA.

I'paduk pynxuuu. Yrenne cBoilcTB GyHkimu no e€ rpaduxy. [lpumepsi
rpaduKoOB QYHKIIHUHI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



ODYHKIMY, OIMUCHIBAIOIINE TPSIMYI0 M OOpaTHYIO MPOMOPIHOHAILHEIC
3aBHCHMOCTH, HX rpaduku. OyHKIuK y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KUIACC

Yucia v BbIYMCJICHUA

PanmionanbHbie uncna, UppalMoOHAIbHBIC YUCIIA, KOHEYHbIE U OECKOHEUYHBIC
JecATUYHbIe 1poOou. MHOXKECTBO AEHCTBUTEIBHBIX YUCEN, JEUCTBUTEIIHHBIC YUCTIA
KaKk OECKOHEUHbIE JeCSATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAMHATHOW MPSIMOM.

CpaBHeHUE JICMCTBUTENBHBIX 4YHUCEN, apudmeTuyeckue JeUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHPA, JUIUTEIBHOCTh MPOIIECCOB B
OKpYKaIoIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOYHOCTh MpuOInxkeHus. OKpyrieHue
yucen. [I[pukuaka u oleHKa pe3yabTaToB BHIYHUCICHUM.

YpaBHeHUs] M1 HEPABEHCTBA

JluneitHoe ypaBHeHue. PelieHue ypaBHEHWH, CBOASIIUXCA K JIMHECUHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHEHUM, CBOASIIMXCS K KBAaJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPEThEH M YETBEPTOM
CTEIEHEW pa3IOKEHUEM Ha MHOKHUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PereHue TEKCTOBBIX 3ajiay
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMS MEpeMEHHBIMH U ero rpaduk. Pemenue cuctem aByX
JIMHEWHBIX YPAaBHEHHUH C ABYMS IEPEMEHHBIMU. PellleHne cCucTeM NBYX YPaBHECHUI,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
UHTEpIpPETALUsI CHCTEMbl YPABHEHUN C ABYMS IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3a/1a4 aIreOpandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHoW. KBaapaTHele HepaBeHCTBaA.
I'padrueckass wHTEpHpeTanis HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMU.

OyHKIUNDYHKIAT

KBagpatnunas ¢ynkius, e€ rpaguk u cBoiictBa. [lapaboma, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

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



Hucnosble  mocienoBaTelbHOCTUYHCI0BBIE  MOCHAEA0BATEIBHOCTH U
nporpeccuu

IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEILHOCTH
pEKYppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudmernyeckas U reomerpuueckas nporpeccud. @opmynbl N-ro 4ieHa
apu(pMETHIECKON U FT€OMETPUUECKON MPOrpecCuil, CYMMBI IIEPBBIX N YJIEHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM M T€OMETPUYECKOW MpOrpeccHii
TOYKAMU HAa KOOPAMHATHOU IUIOCKOCTU. JIMHEHMHBIM M 3KCIOHEHLMAIBHBIA POCT.
Ci1oHBIE IPOLIEHTBHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHMS MPOTpaMMbl y4yeOHOro Kypca
«Anredpa» XapakTepHU3yIOTCs:

1) naTpuOTHYECKOE BOCIIUTAHUE:

OpOSIBIGHUEM MHTEpeca K TNPOUUIOMY U HACTOAIIEMY POCCHUUCKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSM  POCCUMCKUX
MaTEMaTUKOB U POCCHICKON MaTeMaTH4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpaIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEHN Tpa)kIaHUHA U pealu3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYeCKMX OCHOBaxX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILENYyp IpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTUKEHUM HAyKW, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€E BOCTIMTAHHUE:

YCTAHOBKOM Ha aKTUBHOE YYacTHE B PEIIEHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUsA Ha TPOTSHKCHUM BCEW >KM3HU JJIA YCIENTHOW TpodecCHOHaTbHON
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BHIOOPOM U
MIOCTPOCHHEM MHANBUIYATbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYECKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOIMOHAIBHOMY UM  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJay, PEUICHUH, PACCYXKICHHH, YMEHHUIO BUJIETh
MaTeMaTU4YeCKHUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 MO3HAHUS

OpUEHTAIlME B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UeIOBEKa, IPUPOJbI U
oOmecTBa, MOHMMAaHWEM MAaTEMAaTUYECKOW HayKh Kak cQepbl YeloBedeCKOu
NEATEeNIbHOCTH, ATAloB €€ pa3BUTHUS U 3HAYUMOCTHU MJI1 Pa3BUTUS IUBWIM3ALINM,
OBJIQJICHUEM SI3BIKOM MAaTEMATHKH M MAaTeMAaTHYE€CKON KYyIbTYpOUl KaK CpelICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIINMHU HaBBIKAMU HCCIIEIOBATEIIbCKON
e TeIbHOCTH;



6) ¢u3nueckoe BocmHTaHWE, (POPMHPOBAHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0JIAr OOy M :

TOTOBHOCTBIO NPHMEHSITh MaTeMaTHYECKUE 3HAHUS B HHTEPECAX CBOETO
30pOBbs, BENEHHMS  3740pOBOro  oOpa3a KU3HM  (3J0pOBOE  IMHTAHHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUM W OTIbIXa, pEryisipHas Quznyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA peQICKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY U TaKOTro K€ MpaBa JPyroro 4eJoBeKa;

7) 3KOJIOrM4ecKoe BOCIIUTAHUE:

OpUEeHTaluel Ha TPUMEHEHHe MaTeMaTHUYeCKUX 3HAHUM Ui pelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolled cpeibl, IUIAaHUPOBAHUS TMOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TOCJIEACTBUI JiIi OKPYXKaIoIIEeW Cpelbl, OCO3HAHHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTMYECKUX MPOoOIeM U MyTel UX pelieHUs;

8) amanTamusi K M3MEHSIOIHMCS YCJIOBHSIM CONMAJILHOW W NMPHPOTHOIM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPaKTUYECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJAEH, mpuoOpeTaTh B COBMECTHOM NEATENbHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIE
bopMynupoBaTh UJIEU, TIOHATUSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM UYHUCJIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CUTYallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TpeOyIOUIUH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEeMble PEIICHUS W JNEUCTBUS, (QOPMYyIUpPOBaTH M OICHMBATH PUCKU H
NOCTECTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTUYECKUX
O00BEKTOB, TOHSATHUN, OTHOIICHWHA MEXIY MOHATHAMHU, (HOPMYyIUpOBATH
OTIpEeJIeICHNs] ~ TMOHSATHUN, YCTAHABIMBATH  CYIIECTBECHHBIA  MPH3HAK
KIaccu(UKaIMi, OCHOBAaHUS JJIT OOOOIICHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPIUTEIbHBIE W OTPHUIATEIIbHBIC, CIMHUYHBIC, YAaCTHBIE W OOIIHeE,
YCIIOBHBIC,



BBISIBISTh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpoTUBOpeUMss B (akrax, JaHHBIX, HAOJMIOJEHUSAX M YTBEPKICHUSX,
npeajiaraTb ~ KPpUTEpPUM  JJI1  BBISIBICHUS  3aKOHOMEpPHOCTEH M
[IPOTUBOPEYN;

JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30bupaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUHN (IIPSMbIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSATEIBHO HECJOXKHBIE OKA3aTeIbCTBA
MaTeMaTU4YeCKuX (AKTOB, BBICTpAaUBaTh apPryMEHTAlMIO, MPHUBOJUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3ajauyd (CpaBHUBATH HECKOJBKO
BapUMaHTOB pEIIeHUs, BBHIOMpaTh Hauboyiee MOAXOASIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBaTeIbCKHeE JTE€HCTBUSA .

UCIIOJIb30BaTh BOIMPOCHI KaK WCCIICIOBATEILCKUA WHCTPYMEHT IO3HAHMS,
dbopMyIHpoOBaTh BOMPOCHI, (UKCUPYIOUIME TMPOTHBOpEUYHE, IMPOOIIeMy,
CaMOCTOSATEILHO YCTAaHABIMBAaTh MCKOMOE W JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOO TIO3UITUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITENIBHO COCTaBICHHOMY IUTAaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOONbIIOe  WCCIEAOBaHWE IO  YCTAaHOBIICHHUIO
OCOOCHHOCTE MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeNTFHO (hOPMYIIHPOBATh 000OIIEHUS U BBIBOJBI 110 PE3yIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M OOOOIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE IPOIECCa, a TaKXKE BBIIBUTATH
IPE/IIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pab6ora ¢ undopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W HW3OBITOYHOCTh HWHGOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATh, CUCTEMATHU3MPOBATH U HMHTEPIPETHUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh QopMy TmpeacTaBieHus WHGOPMAIMM W WIUTIOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMH, WHOW TpapuKkod W ux
KOMOMHAILUSIMUY,

OIICHWBATh HAAEKHOCTh WH(OOPMAIIUU TIO KPHUTEPHUSIM, MPEIIOKCHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYIUPOBATH CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH U LEISIMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M IMHUCHbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJy peIIeHUs 3a1a4l, KOMMEHTHPOBATH MOJYUYEHHBIN pe3ysIbTarT;

B X0JI¢ 0OCYXXICHHS 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOi TEMBI,
pOoOJIEMBI, peracMoi 3aa4r, BRICKA3bIBATh MJICH, HAIICJIICHHBIC HA ITOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTUX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXUBATh Pa3]IMYUEe W CXOJCTBO ITO3HIIMH, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pE3yJabTaThl  pEIIEHWUs  3aJadyd,  JOKCIICPUMEHTA,
UCCIICIOBAHUS,  TPOEKTa,  CaMOCTOSATEIBLHO  BBIOMpAaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEHMYIIECTBA  KOMAaHJHOW U
UHAVUBUAYATLHONH paOOThI MPU PEHICHHUU YYeOHBIX MAaTeMaTHYECKHX
3ajad;

NPUHUMAThH 1ICJIb COBMECTHOW JEATEIBHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOThI, pacmpeaeisaTh BHUIALI paldOT, JOTOBapHUBATHCH,
00CyXJ1aTh TIPOIIECC M PE3YIbTaT Pad0ThI, 0000IIaTh MHEHUS HECKOJIBKUX
JIFOIEH;

y4acTBOBaTh B TPYyNNoOBBIX (opmax paboTel (0OCyXaeHHus, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYPMbl WU JIPyTH€), BBINOJIHATH CBOKO YacTb
paboThl M KOOPJIAUHUPOBATH CBOM ACHCTBUS C IPYTUMHU YWICHAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PerynsiTuBHbIe YHHBepcaJbHbIe YueOHbIe 1eiicTBUS
Camoopranuzanms:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PELICHUS 3aJadyu (WU €ro
4acTh), BBIOUpaATh CIOCOO pelieHuss C y4E€TOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHbII MHTEJJIEKT:

BJIQJIETh CIIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII Ipoliecca H
pe3ysbTaTa pelieHus MaTeEMaTUYEeCKON 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPHU PEUICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [ICATECIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BRISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTH MOCTABJICHHON LEIH
1 YCJIOBHUAM, OOBSICHATh MPUYUHBI JTOCTHXKEHUS WIJIM HETOCTHKEHUS TIEIIH,
HaXOJUTh OIUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATHI

K koHmy oOyuenuss B 7 kJjacce oOy4aroIIMiiCsS TMOJTYyYUT CIEAYIOIINE
MpEeMETHBIE PE3YJIbTATHI:

Yuciia v BbIYMCJICHUA

BoinonHsATh, coueras YCTHbIE U NHChbMEHHBIC NPUEMBI, apudmeThyecKue
JEUCTBUS C PAIMOHAIBHBIMHU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YHUCIOBBIX BBIPAXKECHUHN, MPUMEHSITH pa3HOOOpa3HbIC
criocoObl U MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OoT OgHON (OPMBI 3alUCH YKCEN K Apyrou (mpeodpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSIOYUBATH PAITMOHAIBHBIC YHCIIA.

OKpyrJTh yncna.

BBINOTHATh TPUKUIIKY U OIIEHKY Pe3yiibTaTa BRIUUCICHHM, OIICHKY 3HAYCHUN
YUCJIOBBIX BBIpaKEHUU. BBIMOMHATH NEUCTBUS CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKa3aTeIsIMHU.

[IpuMeHATP  NpU3HAKK  JACIMMOCTH,  DPA3J0KEHUE HAa  MHOXKHTEIHU
HATypAJIbHBIX YHCEI.

Pemath mpakTUKO-OpUEHTHPOBAHHBIE 3aJa4d, CBSI3aHHBIE C OTHOLIEHHUEM
BEJIMYMH, MPONOPUHOHAIBHOCTBIO BEJIIMYHMH, MPOLEHTAMH, HWHTEPHPETUPOBATH
pe3yabpTaThl pElIEHUs 3aJad ¢ YYETOM OTPaHUYEHU, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanvecKne BbIPpaKeHUS

Hcnonb3oBaTh anreOpandeckyro TEPMUHOJIOTHIO M CUMBOJHUKY, MPUMEHSThH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaa.

HaxonuTe 3HaueHWs OyKBEHHBIX BBIPOKCHUN TNpPU 3aJaHHBIX 3HAYCHMSIX
MEPEMEHHBIX.

BreimonHATh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAraeMbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHA HAa MHOTOWIEH M MHOrOWIeHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh PA3jI0KEHUE MHOTOWIEHOB HA MHOXHTEIH C TMOMOIIBIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKU CJaraeMbix,
MpUMEHEeHUS (POPMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpuMensTh peoOpa3zoBaHUsi MHOTOWICHOB ISl PEUICHUS PA3IUYHbIX 3a7ad
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYypaJbHBIMU IOKA3aTEJSIMH IS
npeoOpa3oBaHusl BEIPAKCHHIA.



YpaBHeHUs M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C ONHOM IEPEMEHHOW, NPUMEHsA MpaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K PABHOCUIIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckue METObl IPHU PEIICHUH JIMHEWHBIX YPAaBHEHUM U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTOo
YPaBHEHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHWHEHHOTO YpaBHEHUS C
JIBYMsI TEPEMEHHBIMHU, TOJB3YSACh TI'PAPUKOM, MNPUBOJUTH MPUMEPHI PEHICHUS
YpaBHEHUS.

PemaTh cucteMbl IBYyX JIMHEWHBIX YpaBHEHUH C IByMs MEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisiTh M peliaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEHWHBIX
YpPaBHEHWW TIO YCIOBHIO 3aJauyd, HWHTEPIOPETUPOBATh B COOTBETCTBUHM C
KOHTEKCTOM 33/1a4y MOJTYyYEHHBIA pE3yJIbTarT.

DOyHKIUT

N3006paxkath Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpAMHATaM, Jy4d, OTPE3KU, UHTEPBAJIbI, 3alIMCHIBATH YUCIOBBIE IPOMEKYTKHU Ha
anredpanuyeckoM S3bIKE.

OTMeuaTh B KOOPJAWHATHOW IJIOCKOCTA TOYKH IO 3aJaHHBIM KOOpJHHATAM,
CTpOUTH rpaduky TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN Y = [X|.

OnuceiBaTh C MOMOMIbIO (GYHKUIMNA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTh, BpEMS, pACCTOSHHUE, LIE€HA, KOJIUYECTBO, CTOMMOCTD,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue GyHKIUU 1O 3HAYCHUIO €€ apryMeHTa.

[Torumarts rpaduyueckuii cmoco0d MpeACTaBiIeHUS W aHanIM3a WHOOpPMAaIHH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPpa(hUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 Kjacce o0OydYaroUIuics TMONYYUT CIEIYIONTUE
IIPEIMETHBIE PE3YJIbTATHI:

Yucua v BbIYUCTICHUSA

Hcnonp30BaTh HayaJbHbIE MPEACTABICHHUS O MHOXECTBE JCHCTBUTEIIBHBIX
quCeJl JUIsl CPABHEHHUS, OKPYTJIEHUS M BBIYUCIEHUH, H300pa)xaTh 1€HCTBUTEIbHBIE
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpumensaTs TOHATHE apuU(METUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHBIC KOPHH, WCIIONB3YS TPU HEOOXOJUMOCTH KaJIbKYJISATOP, BBITIOIHSTH
npeoOpa3oBaHusl BBIPAKEHUM, COJEP)KAIIMX KBAJApPATHbIE KOPHHU, MCHOIB3YS
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOINBIO JECSITHUYHBIX
npoOeii u creneHedt uucna 10.

AJredOpanveckne BbIpaKeHHs

[IpuMeHAT, TOHSATHE CTEMEeHW C IEJBIM  TOKa3aTeleM, BBITIOIHATH
peoOpa3oBaHus BEIPAKCHHMA, COACPIKAIINX CTETICHHU C TETBIM MTOKa3aTeIIeM.

BBITIOJTHATh TOKIECTBEHHBIE MPEoOpa30BaHUS PANMOHATBHBIX BBIPAKCHUM
Ha OCHOBE IMMPaBUJI JICHCTBUI HaJl MHOTOWICHAMH U aNreOpandecKuMH JIpOOsIMHU.

PacknanpiBaTh KBaApaTHBIM TPEXUWIEH HA MHOKHUTEIIH.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JIUTS PEUICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUs] M HEPABEHCTBA

Pemates nvHElHBIE, KBaJpaTHBIC YpaBHCHUS W palMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUMU C JBYMS TIEPEMCHHBIMH.

[TpoBOIUTE MpOCTEHINIE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHECHUEM rpadUUIECKUX MPEICTaBICHUH (yCTaHABIMBATH, UMEET
JU ypaBHCHUE WJIM CUCTEMa YPaBHCHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
nmpouee).

[lepexoauTh OT clOBECHOW (DOPMYJIHMPOBKH 3aJiauu K e€ anredpanmdecKon
MOJIETM C TIOMOIIBIO COCTaBJICHHUS YpaBHEHHsS WJIM CHUCTEMbl YpaBHEHHI,
UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ]a4M MMOJTYYEHHBIN Pe3yIbTarT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJISi CPaBHEHMs, OIICHKH,
peniaTh JUHEeHbIe HEPABEHCTBA C OJHOM MEPEeMEHHOW M MX CHUCTEMBI, J1aBaTh
rpad@uyuecKy0 WLTIOCTPAIIMI0 MHOXKECTBAa pEIICHUWHEPABEHCTBA, CHCTEMBbI

HEPaBEHCTB.

DOyHKIUA

[lonumaTe ¥ HUCTONB30BATh (PYHKIIMOHAJBHBIC MOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYEHMsI), OMPENCIITh 3HAYCHUE (PYHKIMU IO 3HAYCHUIO
apryMeHTa, ONpeessaTh CBOMCTBA (YHKIMU 110 e€ Tpaduky.

Ctpoutb rpaduky 1eMEeHTapHBIX (YHKIIUHA BUA:

y =kix, y =x2, y = x3,y = [x, y = VX, OIHCBHIBaTh CBOWCTBa UYHCIOBOIL

byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kjacce 0Oy4aroumuiics TMOMYYUT CIEAYIONIUE

MPEIMETHBIE PE3YTbTATHI:

Yucsa ¥ BbIYUCTICHUA

CpaBHUBAaTh W YNOPSAJOYMBATH PAIMOHAIBHBIC W HPPAIMOHAIBHBIE YHCIIA.

Bemmonnate  apudmMernueckre ACHCTBUS C pPalMOHATBHBIMU YUCIAMH,

couetass YCTHbIE W TUCHhMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPpaMOHATHFHBIMHA YUCTAMH.



Haxomute 3HaueHus CTeneHeM C LEeIbIMM [OKA3aTeas MU M KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YKCHIA, BBIMOIHATH MPUKUJIKY PE3yJIbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs M HEPABEHCTBA

Pemars nuHeHbIE W KBaJApaTHbIE YPAaBHEHUSA, YPABHEHHUs, CBOLALIMECS K
HUM, IPOCTEHIITNE TPOOHO-paAIlMOHATBHBIC YPABHEHUSI.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU U
CHUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTUHEHHBIM.

Pemiath TekcTOBBIE 3ajauM  alreOpauvdecKUM CIOCOOOM C  MOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIIINE UCCIETOBAHNUS YPABHEHUU U CUCTEM YPaBHEHUM, B
TOM YHCJIC ¢ TPUMEHEHHEM TpauiecKux mpeacTaBieHu (yCTaHABIUBATh, UMEET
I YpaBHCHUE WJIM CHUCTEMA YPABHEHUU PEUICHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHelHBIE HEpPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, H300paKaTh
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBATh PELICHUE C MOMOIIbIO
CUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIFOUAIONME KBAJAPATHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIMYHBIX 3a7a4.

DOyHKIUN

Pacno3HaBaTte (yHKIIMM W3YYEHHBIX BHJIOB. IloKa3pIBaTh CXeMaTHYECKH

pacroioKeHHe Ha KOOPIMHATHOM TUIOCKOCTH rpadukoB QyHKIME Buaa: Y = KX, y
=kx+b,y=k/x,y=ax2 +bx +c,y=x3,y=x, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth u n3o0paxaTh CXeMAaTUYECKU TpaUKu KBAIPATHUUHBIX ()YHKIIHA,
OINMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh KBasipaTHUHYIO (PYHKIHIO TTO hOpMYyIie, IPUBOAUTH PUMEPHI
KBaIpaTUYHBIX QYHKIMNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucsioBbIE MOCIEA0BATEIbHOCTH U MPOrPeccuu

PacrioznaBate apuMeTHYECKyr0 W TEOMETPUYECKYI0 TIPOTPECCHUU TPH
pa3HbIX crlocobax 3aaHusl.

BbINOAHATE  BBIYUCIEHUS C HUCHOAb30BaHHEeM (opmyl N-ro  ujeHa
apu(PMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300paxkaTh 4ieHbl MOCJIEIOBATEILHOCTH TOYKAMU Ha KOOPAMHATHOU
MIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YUCJIOBBIMH IIOCIICIOBATCIBHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM KU3HU (C MUCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoasubie | Ilpakrnueckue
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna v BeIYKCIIeHUs. ParinoHanbHbIe o5 1 bubmmoreka [JOK
yucla https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 27 1
AJIrCOPAHICCKHE BHIPDKCHHA https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
3 ¥ PaBHCHIA H HEpaBeHCTBa 20 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 Koopysatet n rpaguic. Gymkiym 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0dobmierne 0 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

8 KJIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne o/m P Konrpoasubie | Ilpakrnueckue (ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [JOK
1 Uucna u Berunciienns. KBagparusle KopHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u Beruncnenus. CTeneHb ¢ HeIbIM v bubnuoteka [IOK
MOKa3areaemM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIPaKEHUSI. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BEIPKCHHUSL. 15 1 bubnuoreka [IOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
VYpaBHeHuUs 1 HepaBeHcTBa. KBajpaTHbie bubnuoreka [IOK
5 15 1
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bubmuoreka [IOK
8 DyHKLH. OCHOBHBIC HOHATHA ° https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
o DyHiumn. THCIOBLIC PYHKUHH o https://m.edsoo.ru/7f417af8
bubnuroreka [JOK
10 IT 6 2
OBTOPEHHE  0000ICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 102 6 0



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne o/m P Konrpoabsubie | Ilpakruyeckue (ucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
1 Uucna v BeruncieHus. [[elicTBUTeNbHbIE 9 bubnuoteka [IOK
qucia https://m.edsoo.ru/7f419d08
9 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnuoteka [IOK
OJIHOM TIEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 1 1 bubnuoteka [IOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmmoreka [JOK
> DyHkiH 16 1 https://m.edsoo.ru/7f419d08
bubmmoreka [JOK
6 YucnoBbie MOCIEA0BATEIHPHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AU 18 1 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 102 6 0



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

7 KJIIACC
Koxa .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepPseMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI OCHOBHOI0 00111ero 00pa3oBaHusi
pe3yJbTara
1 Yucna 1 BBIYUCIICHUS
11 BomonnsTh,  coyeras  yCTHbIE M INHCBMEHHbIE  NPUEMBI,
' apudmeTnyeckue 1eUCTBUS C pallMOHAIbHBIMU YHUCIAMU
Haxomute ~ 3HaueHHMs ~ 4YMCIOBBIX  BBIp@XKEHUH, MIPUMEHSATH
1.2 pa3zHooOpa3Hble crIOCOObI M MPUEMBI BHIYUCIICHHS 3HAUEHUN JPOOHBIX
BBIPAKEHUH, coZepkKalUX OOBIKHOBEHHBIE U JECATUYHbIE APOOU
[lepexonute oOT oaHOM (GOpMBI 3amucH 4YHCEel K  Jpyroi
13 (mpeoOpa3oBbIBaTh  ACCATHYHYHO  OpoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JIECTUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUIHYIO TPOOB)
1.4 CpaBHMBATB U yNOPAJOYMBATh PALIMOHAIBHBIE YUCIIA
15 OxpyrsTh yucna
BBINONHATE NPUKHUIKY M OLEHKY pPEe3yJbTaTa BBIYHUCICHUH, OLEHKY
1.6 3HAQYEHUN  YHWCJIOBBIX  BBIPAKECHHWU. BBINOMHATE  ACUCTBUA  CO
CTEIEHSIMU C HaTypaJIbHbIMU MOKa3aTeIsIMU
L7 [IpuMeHsT, TNpU3HAKKM JEITUMOCTH, Ppa3I0KEHHE Ha MHOXHUTEIN
' HaTypaJbHbIX YUCEIl
Pemate  mpakTHKO-OPMEHTHPOBAaHHBIE  3a/auyM,  CBS3aHHBIE  C
OTHOILIEHHEM BEJIMYHH, IPONOPIMOHAIBHOCTIO BEJIMUYHH, IPOLIEHTaAMH,
1.8 UHTEPIPETUPOBAaTh  pe3yibTaThl  pEUIeHHs 3aJad ¢ y4éToM
OTpPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMAaTpUBAEMBIX
00BEKTOB
2 AnreOpandeckue BIpaskeHUs
21 Hcnone3oBate  anreOpauyeckyrd TEPMHHOJIOTHIO W CHUMBOJIMKY,
' NPUMEHSATH €€ B IPOIlecce OCBOCHUS YUeOHOT0 MaTrepuana
29 Haxomuth 3HaueHWss OYKBEHHBIX BBIp@KEHUH TP  3aJaHHBIX

SHAYCHUAX IICPEMCHHBIX




BremomHaTe Hpeo6pa30BaHH;1 Oejioro  BBIPAKCHUA B MHOT'OWICH

23 MIPUBEACHUEM TIOJIOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK
BbINONAHATE yMHOKEHHE OTHOWIEHA HA MHOTOWIEH U MHOTOYJICHA Ha
2.4 MHOTOYJICH, IPUMEHATH (OPMYIIbI KBajpaTa CyMMBbI U KBajpara
pasHocTH
OcCymecTBIATh Pa3ioKeHNE MHOTOWICHOB HA MHOXKHTEIH C TIOMOIIBIO
2.5 BBIHECEHHS 32 CKOOKH 0OIIET0 MHOXKHTEJS, TPYINITUPOBKH CIIaraeMbIX,
npuMeHeHHs (OPMYIT COKPAIEHHOTO YMHOKECHUS
26 [TpumeHsTh peoOpa3oBaHMsT MHOTOWICHOB ISl PEIICHHS Pa3IMIHBIX
' 3aJa4d U3 MaTeMaTHKH, CMEKHBIX ITPEIMETOB, U3 PEATbHOMN MPAKTUKU
97 Hcnonp30Barh CBOMCTBA CTENEHEH € HATypalbHBIMU IIOKa3aTEIsIMU
' JUTsI IPe0Opa3oBaHus BHIPKEHUN
3 VYpaBHEHUS U HEPABEHCTBA
Pemrate nuHEHHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, NPHUMEHSSA
3.1 MpaBHJIa TIepexoJia OT UCXOJHOTO YpaBHEHHs K PABHOCHILHOMY €MY.
[TpoBepsTh, ABJISIETCS M YKCIO KOPHEM YPaBHEHUS
32 [Ipumensite  rpaguueckue METOAbl MNPU  PELICHUH  JIMHEHHBIX
' YpPaBHEHUH U UX CUCTEM
33 [TonGupats npuMepsl nap 4ucen, ABIAIOMIMXCS PELIEHUEM JIUHEHHOro
' YPaBHEHHUS C IBYMs IIEpEMEHHBIMU
CTpouTh B KOOPAMHATHOH MJIOCKOCTH I'pa(UK JMHEHHOTO ypaBHEHHUS C
3.4 IBYMsl MIEPEMEHHBIMU; HOJb3YACh IPaUKOM, MPUBOAUTH IPUMEPHI
peleHus] ypaBHEHUS
35 Pemare cucteMsl BYX JIMHEHHBIX YPaBHEHUH ¢ JBYMS IEPEMEHHBIMH,
' B TOM uucIIe rpaduiecku
CocTaBisTh U peIIaTh JIMHEHHOE ypaBHEHHE WIIM CUCTEMY JINHEHHbBIX
3.6 YpaBHEHUH MO YCIOBHIO 331a4M, UHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3aJ]auyl MI0JIy4YeHHBIH pe3ysbTar
4 Koopaunats! u rpapuxu. OyHKIMN
N300paxaTh Ha KOOPIMHATHOW NPAMOM TOYKH, COOTBETCTBYIOLIHUE
41 3aJaHHbIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEpBajbl, 3alUChIBATh
YHCIIOBbIE TPOMEKYTKU Ha alnredpanyeckoM s3bIke
42 OTMe4yath B KOOpDAMHATHOW IUIOCKOCTH TOYKM 10 3a/aHHBIM

KOOpAMHATaM




4.3

Crpouts rpaduku nuHeWHsIx Gyakumii. Ctpouts Tpaduk GyHKIMU Y

=X

4.4

OnwuceiBaTh ¢ MOMOUIBIO (DYHKIMK M3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BpEMsl, PACCTOSHHUE, LIEHY, KOJIMYECTBO,

CTOMMOCTb, IPOU3BOIUTENILHOCTb, BpeMsl, 00BEM paboThI

4.5

HaxonuTs 3HaueHue GyHKIUH 110 3HAYCHHIO €€ apryMeHTa

4.6

[lonumare rpaduueckuii  cnoco0 TpeACTaBICHHS UM aHAIN3A
nHpopmaluy, U3BJIEKaTb U UHTEPIPETUPOBATh UH(MOPMALUIO U3

rpaUKoOB pealibHbIX IPOLECCOB U 3aBUCUMOCTEN

8 KJIACC

Kon
NMpoBEpPSIEMOr0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHusi

1

Yucna 1 BEIYUCIIEHUS

11

Hcnons3oBars HadaJbHbIE MIPEACTABICHUS 0 MHOKECTBE
JEHCTBUTEILHBIX YUCEN JJII CPAaBHEHUS, OKPYTJICHHUS] U BBIYMCIICHUH,
M300pakaTh JCHCTBUTEIBHBIC YHCIIA TOYKAMHU Ha KOOPJAWHATHOM

psIMOM

1.2

[TpumensiTh  MOHSATHE  apU(METUYECKOTO  KBAJAPaTHOIO  KOpPHS,
HAaXOJWTh KBAaJpaTHbIE KOPHHU, MHCIONb3ysd MpPH HEOOXOAUMOCTH
KaJIbKYJSATOP, BHIMOIHITH MPE0Opa30BaHus BRIPAKECHUM, COIEPIKAIINX

KBaJIpaTHbIE KOPHU, UCIIOJIB3Ys CBOMCTBA KOPHEH

1.3

Hcnoap30BaTh 3amMCcH OOJIBIIMX M MaJIBIX YHCEII C IIOMONIBIO

JECATUYHBIX ApoOeH u crernenei uyncia 10

AnrebpandecKkue BbIpaKEHUS

2.1

HpI/IMCHHTL INOHATHC CTCIICHU C LOCJIBIM IIOKA3aTCJICM, BBIIIOJIHATH
Hp606p330BaHI/IH BBIpa)KeHHﬁ, coacpKammx CTCIICHH C  ILCJIbIM

IoKa3aTrcjicm

2.2

Brmmonssate TOXICCTBCHHBIC Hp606p8.30BaHI/I$I pallnOHAJIBHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUII JEHUCTBUII HaJd MHOrOYJI€HaMH U

anreOpandeckuMHU ApoOsIMU

2.3

PacknanpiBaTh KBaIlpaTHBIfI TpéX‘-IJ'ICH Ha MHOXXHUTCIIN




[IpumensaTs mpeoOpa3oBaHUsl BBHIPAKEHUN ISl PELICHUS Pa3IUYHBIX

24 3a/1a4 U3 MaTeMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PECAIBHON ITPAKTUKU
3 YpaBHEHUS U HEPABEHCTBA
Pemares nMHENHBIE, KBaJApaTHbIE YPAaBHEHHA M palUOHAIbHBIC
3.1 YPaBHEHUS, CBOJSIIMECS K HUM, CHCTEMBI JIByX YPABHEHUW C ABYMs
IIEPEMEHHBIMU
[IpoBoguTe mpOCTEMIIME MCCIECIOBAHUS YPAaBHEHUM U CHUCTEM
3.9 ypaBHEHUH, B TOM 4YHCI€ C MPUMEHEHHEM TIpaUuecKux
' npeJCcTaBlIeHUi (yCTaHaBIMBaTh, UMEET JIM YpPAaBHEHHE WM CUCTEMaA
YpaBHEHUH pElIeHUs], €CIIM UMEET, TO CKOJIBKO, U IIpoYee)
[lepexomuts OT crnoBecHOW  (QOPMYIUPOBKH  3adaud K €€
33 anredpanvyecko MOJIENH C MOMOIIBIO COCTABJIEHUS YPABHEHMS WIIU
' CHUCTEMBI YPaBHEHHM, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4 MOJY4EHHBIA PE3yJIbTaT
[IprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH,
34 peuaTh JIMHENHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHON U UX CUCTEMBI,
' naBaTh  IpadUyecKyr0  WJUIIOCTpPAIlMI0  MHOXKECTBAa  pElICHU
HEpaBEHCTBA, CHCTEMBI HEPABEHCTB
4 DyHKITUN
[Tonumath ¥ HUCHOJIB30BaTh (YHKIIMOHAJIBHBIE MOHSATHS M S3BIK
41 (TepMUHBI, CHUMBOJHMYECKHE O0O0O03HAYEHUS), OMPEACNATh 3HAYCHUE
' (GyHKIMM 110 3HAYEHUIO apryMEHTa, ONPEIeNsiTh CBONCTBA (PYHKUIUU
1o e€ rpaduxy
Crtpouts rpaduku 51eMeHTapHbIX QYHKIUI BUA:
y=k/x
y=k/X,
y =X,
4.2
y =X

Yy = |x|, onmuckIBaTh CBONWCTBA YMUCIOBON (DYHKIHMH MO €€ rpaduky




9 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHLbIC PE3yJIbTaTbl 0CBOCHUA OCHOBHOM
06p330BaTeJ'le0]71 nmporpaMMbl OCHOBHOT O 00mero oﬁpasosa}mﬂ

1

Yuca ¥ BEIYUCIIEHUS

11

CpaBHI/IBaTI) U ynopsaao4duBaTh pallOHAJIBHBIC W HPppaluOHAIBHBIC

quciia

1.2

BremonaaTe apI/I(bMeTI/I‘-IGCKI/Ie )IGI\/'ICTBI/H[ C palilMOHAaJIbHBIMHU YHCJIaMU,
co4ycTad YCTHBIC U NNHMCHMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYUCJIICHHUS C

HppanruoOHaJIbHbIMU YU CIIaMH

1.3

HaxonuTe 3HaueHus cTeneHed ¢ LEeNbIMH MOKa3aTelsIMU U KOPHEH,

BBIYMCIIATH 3HAYCHUA YN CIIOBBIX BI)IpEDKeHI/Iﬁ

14

Oprr.]'IS{TI) JIGfICTBI/ITeHBHI)Ie YHuClia, BBIIIOJHATh NPUKUAKY pE3YyiibTaTa

BBIYMCIICHH, OLIEHKY YHCJIOBBIX BBIPAXKEHUIN

YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemare  nuHeliHble W KBaJpaTHbIE  ypaBHEHHs, YpaBHEHUS,

CBOJISIIITECS] K HUM, TPOCTEHIIHE TPOOHO-PAIMOHATBHBIC YPABHEHUS

2.2

Pemate cuctemMbl ABYyX JTUHEUHBIX YPABHEHHUH C JBYMS IEPEMEHHBIMU
U CHCTEMBbI JBYX YPaBHEHHUM, B KOTOPHIX OJIHO YpaBHEHUE HE SBJISETCS

JIMHEWHBIM

2.3

Pemate TexcTOBBIC 3aJadyun aJIFGGpaI/I‘lCCKI/IM CII0CO0OM ¢ IIOMOIIIBIO
COCTaBJICHUA YpaBHCHHSA WU CUCTEMBI JIBYX ypaBHeHI/Iﬁ C ABYM:

INEPEMCHHBIMU

24

HpOBO,Z[I/ITL HpOCTCﬁHIPIG HCCIICOJOBAaHUA ypaBHeHI/Iﬁ Hn CHUCTCEM
ypaBHeHHﬁ, B TOM YHUCJIC C MMPUMCHCHUCM FpaQ)H‘leCKI/IX
Hpe,Z[CTaBJ'ICHI/Iﬁ (HaanMep, yCTaHaBJIMBAThb, UMCCT JIM YPABHCHUEC UJIN

cucreMma ypaBHeHI/Iﬁ peuicHus, €CJIn UMECT, TO CKOJ'IBKO)

2.5

Pemtars JINHEWHBIS HCPABCHCTBA, KBaApaTHBIC HCPaBCHCTBA,
I/1306pa)I(aTL peuICeHUC HECPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3alluCbIBATh

peUiCHuC ¢ NIOMOIIIBO CUMBOJIOB

2.6

Pemate cucteMbl ITHMHEHHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB,

BKJIFOYArOMME  KBAJ[paTHOC  HCEPABCHCTBO, I/1306pa)KaTB peuICHue




CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpSIMOfI, 3alMUCbIBaTh PCHICHUC C

IIOMOIIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEpAaBEHCTBA IIPU PELLICHNUH PA3JIMYHbIX 3a1a4

DOyHKIMHU

3.1

Pacno3naBate  (YHKIMM  M3YYEHHBIX  BUAOB.  [loka3bIBaTh
CXEMAaTUYECKH PACIOJIOKCHUE Ha KOOPUHATHON TIOCKOCTH IpaduKOB
¢byukuui Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT

3HaueHuM K03(p(PUIIMEHTOB, OUCHIBATH CBOMCTBA (DYHKIIHI

3.2

[loka3plBaTh  CXEMaTHYECKH  PACIOJIOXKEHHME Ha  KOOPIMHATHOU
IUTOCKOCTH TpadukoB QyHKIMHA BUaa Y = VX, Y = |X| U ommchIBaTh

CBOMCTBA (PyHKIMIA

3.3

Crpouth ¥ u300pakaTh CXeMaTHUECKH TIpaduKd KBaJpaTHUYHBIX
(GyHKIMI, ONUCHIBaTh CBOMCTBA KBaJAPAaTHUUHBIX (PYHKIUN MO MX

rpadukam

3.4

PacnioznaBath kBagpaTHuHyl (yHKIHIO 10 (opMmyie, MPUBOIUTH
IpUMephbl KBaJAPAaTUUHBIX (YHKIHMI U3 peanbHON JKU3HH, (U3HKH,

TeOMETpUN

ApudmeTrueckas ¥ TeOMETPHYECKas POTPECCHH

41

Pacnio3HaBath apuMeTHUIECKYIO U TE€OMETPUUYECKYIO MPOTPECCHH TIPH

Pa3HbIX crocodax 3aJaHusg

4.2

BbINONHATE BBIYUCIEHUS C HCIOJIb30BaHHEM (GOpMya N-TO YJieHa
apuQMeTUYeCKOil U TeOMETPUUYECKON MPOrpeccuil, CyMMBbI MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTL YJIICHBI MTOCJICA0BATCIBHOCTH TOYKAMHM Ha KOOpI[PIH&THOﬁ

IIIIOCKOCTHU

44

Pemars 3aJa4yu, CBA3aHHBIC C YUMCJIOBBIMH IIOCJICAOBATCIBHOCTAMU, B
TOM 4YHCIC 3aJadyud U3 peaﬂBHOﬁ KHU3HHU (C HCITIOJIb30BAHUECM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHA)




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Hucna 1 BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE U AECATUYHBIE, MEPEXO] OT OJHOU (OpMBI 3amucu
11 npobeit k npyroi. IloHsATHE panMOHAIBHOIO YHCIA, 3alUCh, CPABHEHHE,
yHOPSAOYMBAHUE PALMOHATIBHBIX YHCE
19 Apudmernueckue IEHCTBUS ¢ pallMOHAIBHBIMY ynciaamMu. Perienue 3aay u3
' peaibHOM MPAaKTUKK HA 4acTH, Ha JpoOu
13 CreneHb ¢ HaTypaJIbHBIM IOKa3aTelleM: ONpe/esieHue, mpeodpasoBaHue
' BBIPAKEHUI Ha OCHOBE OIPENIECICHMS], 3alUCh OOJIBIINX YHUCEI
14 [IpouieHThI, 3amuch MPOLEHTOB B BUIE ApoOH U ApoOM B BUIE MPOIEHTOB.
' Tpu ocHOBHBIE 33a/1auM HA MPOIIEHTHI, pellIeHUe 3a]a4 U3 peaTbHON MPaKTUKU
L5 [IpumeHeHnne TpU3HAKOB  JIEIMMOCTH,  Pa3loKEHHE Ha  MHOXHUTEIH
' HaTypaJIbHbIX YHCEN
16 PeanbHple  3aBucMMOCTHM, B TOM  4Hcie mOpsMas W oOparHas
' IIPONOPLIMOHAIIEHOCTH
2 AnreOpanvecKkre BEIPOKECHUS
21 [TepemenHble, YUCIOBOE 3HAUEHUE BBIPAXKEHUS C IEpeMeHHOU. JlomycTumble
' 3HAYEHUS TIEPEMEHHBIX
25 [IpencraBnenye 3aBUCUMOCTH MEXJy BEIMYMHAMU B BUAE (OPMYIIBL.
' Beruucnenus no popmynam
23 IIpeoOpazoBaHne  OyKBEHHBIX  BBIP@KEHHMH,  TOXIECTBEHHO  paBHbIE
' BBIPKCHUS
24 CBoJiCTBa CTENEHU C HaTypaJIbHBIM II0Ka3aTeJIeEM
25 Opnounensl 1 MHorouwieHsl. CreneHb MHorouieHa. CioXeHue, BHIYUTaHUE,
. YMHOKEHUE MHOTOUYJIEHOB
26 @opMybl COKpAIIEHHOTO YMHOKEHUS: KBaJApaT CYMMBI U KBaJpaT Pa3HOCTH.
. ®dopmyna pa3HOCTH KBaApaToB. Pa3iioskeHne MHOrOYWIEHOB HA MHOKUTENN
3 YpaBHeHus
31 VYpaBHeHHe, KOPEHb ypaBHEHUs, MpaBHia MpeoOpa30BaHUS ypaBHEHUS,
' PaBHOCHUIIBHOCTb ypaBHEHUI
3.9 JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW JIMHEHMHOIO

ypaBHEHHUS, pPElIeHNE INHEWHBIX YpaBHEHUI




CocraBieHre ypaBHEHUI 10 YCIOBHIO 3ajaud. PelieHne TEKCTOBBIX 3a/1ad ¢

33 IMOMOILBIK YPaBHEHU I
3.4 JIuneiiHOE ypaBHEHHE C ABYMSI IEPEMEHHBIMU H €r0 rpadux
Cucrema JByX JIMHEHHBIX YpaBHEHHH ¢ JByMsl INepeMeHHbIMU. Perienue
3.5 CUCTEM YpaBHEHHUH CIIOCOOOM NOJICTaHOBKU. [Ipumepbl pelieHnst TEKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. OyHKIMN
41 Koopaunara Toukn Ha npsiMoin
4 Hucnossle TpOMEXYTKH. PaccTosiHue Mexay IByMsl TOUKaMU KOOPJAMHATHON
' pSAMOI
43 [IpsimoyronbsHast cucrema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
' TOYKH Ha KOOPAMHATHOM MJIOCKOCTH
44 [Ipumeps! rpadukoB, 3anaHHbIX (popmynamu. UteHue rpadukoB peanbHBIX
' 3aBUCUMOCTEN
45 [Honstne pynxuu. I'padux pynkunu. CoiicTBa pyHKIUI
4.6 Jluneiinas pynkuwms, e€ rpaduk. ['padux pyHkmum y = [x|
47 I'paduueckoe perieHne JHHEWHBIX YpPaBHEHHH ©W CHCTEM JIMHEHHBIX
' YpaBHEHUU
8 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BEIYMCIICHUS
11 KBanpatHbiif kopeHb u3 uucna. IloHaTtue 06 MppanMoOHAIBHOM YHCIIE.
' JlecaTuuHble TPUOIMKEHUS UPPALMOHAIBHBIX YHCEN
CBoiicTBa apu(METHYECKMX KBaJpPATHbIX KOPHEH M HX HIpPUMEHEHHE K
1.2 IpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUH U BBIYMCICHUSAM. JleficTBUTENbHBIE
qHcia
1.3 Crenens ¢ nenbIM nokazaTeseM U e€ cBoiicTBa. CTaHIapTHas 3allMCh YUCia




AunreOpandecKkue BRIpaKeHHUs

2.1 KBagpartHblii TpEXWIEH, Pa3I0KEHUE KBAPATHOIO TPEXUICHA HA MHOXKUTEIIN

2.2 Anrebpandeckast poob. OCHOBHOE CBOMCTBO anredpanyeckon apoou

2.3 CnosxeHue, BBIYUTaHUE, YMHOKEHUE, JIEIIEHHE aredpandeckux apooei

2.4 PannonanbHble BbIpayke€HUS U UX [IPpeoOpazoBaHue
3 YpaBHEHUS U HEPABEHCTBA

31 KBanpatHoe ypaBHeHue, ¢opMmyla KOpHEH KBaJpaTHOTO YypaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHM#, CBOIAIIMXCS K TMHEHMHBIM U KBaJIPATHBIM

3.3 [pocTeiimme ApoOHO-paTMOHANBHBIC YPaBHEHHS

I'padmueckas uHTEeprpeTanys ypaBHEHUH C IByMsI IEPEMEHHBIMHU U CUCTEM
3.4 JMHEWHBIX YpaBHEHUW C JIByMs NepeMeHHbIMU. [IpuMepsl penieHns cucrem
HEJIMHENHBIX YPABHEHUH C IBYMs [TIEPEMEHHBIMU

35 Pemenne TekCcTOBBIX 33729 anreOpanvdecKuM CrocoOoM

3.6 UmcnoBble HEPaBEHCTBA U X CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM TIEpEMEHHO

3.8 PaBHOCWIIBHOCTH HEPABEHCTB

3.9 JluneliHbIe HEPABEHCTBA C OJTHOM MTepEeMEHHON

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJTHON NIEPEMEHHOM
4 DyHKITUN

41 [Tonstne ¢yaknuun. OOmacTe omNpeeneHUss W MHOXKECTBO 3HAYCHHM
' ¢dbyakuun. CriocoOsl 3a1aHus QyHKITHI

4.2 I'padux pyakuu. Yrenue cBoMCcTB PyHKIMH 10 €€ rpaduKy

4.3 [Tpumeps! rpadukoB GyHKIUH, OTPAKAIOLIUX PEATbHBIE POIIECCHI

w OyHKIMY, OIUCHIBAIOIINE TPAMYI0 M OOpaTHyl MPONOPIHOHAILHBIC
. 3aBUCHUMOCTH, UX rpaduku

45 Oynkuuu y =x2, y = X8

4.6 Oynkuuu y = [X, y = |x]

4.7 I'paduueckoe pelieHne ypaBHEHHH U CUCTEM ypaBHEHUI

9 KJIACC
Kon IIpoBepsiemMblii 3JIEeMEHT COAEPKAHUSA
1 Uwucna v BBIYUCICHUS




PaL[I/IOHaJIBHBIe qucia, HUppauuoOHaJIbHBIC YHCJIa, KOHCYHBIC U OECKOHCYHBIE

L1 JECATHYHBIC IPOOU
MHOK€eCTBO JEHCTBUTEIBHBIX YHCEN, ICHCTBUTEIBHBIE YUCIIa KaK OECKOHEUHBIC
12 JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
' JEMUCTBUTENBHBIX YUCET U KOOPAUHATHOM NpsiMoi. CpaBHEHHE JEHCTBUTENIBHBIX
qucesn
1.3 Apudmernueckue IeUCTBUS C ICHCTBUTEIIPHBIMU YUCIIAMU
N3mepenusi, npubimkenusi, oieHKu. Pazmepsl 00BEKTOB OKPYXKAIOIIEro MHUPAa,
14 JUINTEIBHOCTh TPOILIECCOB B OKpykaromeM wmupe. [IpubmmkéHHoe 3HaueHUE
' BEJIMYMHBI, TOYHOCTh NpuOmkenusa. Okpyrienue uucen. [Ipukuaka U omeHka
pe3yJbTaTOB BEIYMCICHUI
2 VYpaBHEHMS U HEPABEHCTBa
2.1 YpaBHEHUsI ¢ OJHON TIEPEMEHHOM
2.2 JInneliHoe ypaBHeHue. Pemenne ypaBHEHHM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Penenne ypaBHeHUH, CBOISAIIMXCS K KBAIPATHBIM
24 bukBagparHoe ypaBHeHue. [lpuMmepbl pemieHuss ypaBHEHHH TpPETbed U
' YETBEPTOU CTENIEHEN PA3JIOKEHUEM HA MHOKHUTEIN
25 Pemenne qpoOHO-panimoHaNbHBIX ypaBHEHUI
2.6 Cucrembl ypaBHCHHIA
2.7 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMH H €T0 TpaduK
2.8 Pewrenne cucreM qByX JTMHEHHBIX YPAaBHEHHI C IByMs IEPEMEHHBIMU
29 Pewrenne cucrem IByX ypaBHEHHW, OJHO M3 KOTOPBIX JUMHEHHOE, a JPYroe —
' BTOPOU CTENEHU
2.10 I'padudeckas mHTEpIpETALINS CUCTEMBl YPAaBHEHUM C JBYMSI IIEPEMEHHBIMH
2.11 Pemenne TekcTOBBIX 33724 aareOpandecKuM CriocoOoM
212 YuciioBble HEPABEHCTBA M X CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB € OJIHOM MEPEMEHHOU
2.14 Peurenue cucreM IMHENHBIX HEPABEHCTB € OJTHOM IIEPEMEHHOU
2.15 KBanparHble HepaBeHCTBa
216 I'padmyeckas wHTEeprpeTalnvss HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIByMS
. MIepEMEHHBIMU
3 OyHKIUU




KBamparnunass ¢ynkuus, e€ rpapuk u cpoiictBa. [lapaGosia, KOOpaMHATHI

3 BEPILIMHBI TapadoJIbl, 0Cb CHMMETPUH Mapa0OIIbI

3.2 I'paduku pynkunit y=kx, y=kx+b u ux coiicrea

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

3.4 I'paduxm QpyHKIMIA, 1 UX CBOWICTBA
4 UucnoBele MOCIEI0BaTEIbHOCTH

41 Omnpenenenre U cnocoObl 3aaHUs YHUCIOBBIX IOCIEN0BAaTENbHOCTEN. 3aiaHKe
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM popmymoit u popmyioit N-ro uieHa

4 Apudmernueckass mporpeccus. Dopmynsl N-ro  wieHa apupMeTHYECKOU
' MIPOrPECCUU, CYMMBI NEPBBIX N YJIECHOB

43 I'eomerpuueckas nporpeccus.  @DopMmynsl  N-r0  4WieHa T'€OMETPUYECKON
' MIPOrPECCUU, CYMMBI MEPBBIX N YJICHOB

a4 N300paxkeHne uiaeHOB apU(PMETUUYECKOM U TeOMETPUUYECKOW Mporpeccui
. TOYKaMHU Ha KOOPJAMHATHOM TJIOCKOCTU. JINHEWHBIN U SKCIOHEHIIHAIBHBIN pOCT

45 CrnosxHble TPOLEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsieMmble TPeOGOBAHUS K MPEeIMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI 00pa3oBaTe/ibHON MPOrpaMMbl 0CHOBHOT0
o0uiero oopazoBanusi Ha ocHoBe PI'OC

YMeHHne onepupoBaTh IOHATUAMH: MHOXECTBO, IIOJMHOKECTBO,
onepanuy HaJ MHOXKECTBAMM; YMEHHE OIEpUPOBaTh IOHSATHUIMM:
rpad, cBsi3HBIA Tpad, NepeBo, LMK, NPUMEHITh UX NPU PEIIEHUU
3aJa4; yMEHHE HMCII0JIb30BaTh IpapUueCcKoe MPEACTABICHUE MHOKECTB
JUIsl OTIMCAHMS PEATbHBIX MPOIIECCOB U SBICHUM, NPU PEIICHUH 3a1a4

U3 IpYrux y4eOHbIX IPEeIMETOB

YMeHne onepupoBaTh MOHATHSIMM: ONpPEAEIICHNE, aKCHOMa, TEOpeMa,
JI0OKa3aTelIbCTBO; YMEHUE pACIIO3HABAaTh HCTUHHBIE W JIOXKHBIC
BBICKA3bIBAHUS, [IPUBOJAUTH IIPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH

BBICKAa3bIBAHUA U OTPpULIAHUA BBICKQ3bIBaHUI

YMeHue onepupoBaTh MOHATHUSMHU: HATypaJlbHOE YHWCIO, MPOCTOE U
COCTaBHOE YHCIIO, JEIMMOCTh HATypaJlbHBIX YHCET, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHWCIIO0, MOJYJIb 4Hucia, OObIKHOBEHHas ApoOb U
necsiTuuHasi poOb, CTaHAAPTHBIA BUJ YHCIIA, PALMOHAIBHOE YHCIIO,
UPPALMOHATIFHOE YHUCJO, apu(METUYEeCKHil KBaJpaTHBIH KOPEHb;
YMEHHME BBINOJHATH JIEHCTBUS € 4YHMCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YMCIA, TMPEJCTABIATh 4YHCIAa Ha KOOPAMHATHOMN
OpsIMOM, OKPYIUIATH YMCIA; YMEHHE JeNaTh NPUKUIKY M OIEHKY

pe3yibTaTra BBIUMCIICHUH

YMeHue omnepupoBaTh MOHATHSAMH: CTENEHb C LENBIM IOKa3aTeleM,
apumeTuyecKuil KBaJApaTHBIA KOPEHb, MHOTOWIECH, airedpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOW CTEHEeHH
Oosbllle €IUHHUIBI; YMEHHME BBINOJHATh pPAacd€Thl MO (opMmynam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PALMOHAIBHBIX BBIPAKEHUH WU
BBIPAKEHUI C KOPHSMHM, Pa3jIoKEHHE MHOTOYJIEHA HAa MHOXUTENH, B
TOM YHCII€ C UCMOJb30BaHUEM (OPMYN pa3HOCTU KBaJApaToB U

KBaapaTa CyMMBI U Pa3HOCTH

YMmenue ONCpHUPOBATH MOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJHOW IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIaTh JIMHEHHBIC W KBaJpaTHbIC YPaBHEHHS,
JIPOOHO-PAIMOHANBHBIE YPABHEHHUSI C OJHOW MEPEMEHHOW, CHCTEMBI
JIBYX JIMHEHHBIX YPaBHECHMI, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥  JPOOHO-pallOHAILHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHUH 3aJa4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IUIOCKOCTh Ul M300pa)K€HUs pelIeHHi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh MOHATUAMU: QYHKIHNA, TpaduK QYHKINU, HYIH
GyHKIMH, MIPOMEXYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOosblllee W HaUMEHbIlIee 3HAYCHUS
byHKIMH; yMEHHE OTIepUpOBaTh MOHATUSIMU: npsimast
MPOMOPLIMOHAIBHOCTD, JUHEHHAss QYHKUHMS, KBagpaTuyHas (QyHKIIHS,
oOpaTHass TPOMOPIIMOHAIBHOCTh, MapaboJia, TurepOosia; yMEHHE
cTpouTh Tpaduku QYHKIIUN, UCTIOTB30BaTh TPAQUKHU sl OTIPEICTICHUS
CBOMCTB MPOIIECCOB M 3aBUCUMOCTEH, IS peLleHUs 3a1ad U3 JPYTrux
yu4eOHBIX TMPEAMETOB M pEalbHOM JKU3HHM, YMEHHE BBIPAXKaTh

dbopMynamMu 3aBUCUMOCTH MEXAY BETHUNHAMU

Ymenne OIIePUPOBATH TOHSATHSIMH: MOCJIEIOBATEIBHOCTD,
apudMeTHUecKass W~ TeOMETpHYecKas  IPOTPECCHH;  YMCHHUE
UCIIOJIb30BaTh CBOMCTBA TOCIIEIOBATEIBHOCTEH, (OPMYIIBI CyMMBI U
o0mIero wieHa NMpH PelieHUH 3a7ad, B TOM YHUCIE 3a7ad U3 APYTHX

y4eOHBIX MTPEIMETOB U pealbHOMN KU3HU

Ymenune pfuiaTth 3aaa4u pasHbIX THUIIOB (B TOM YHUCJIE Ha IMPOLICHTHI,
JOJIM M 4YaCTH, ABHXKXCHHC, pa60Ty, LOCHY TOBAapOB U CTOUMOCTb
INOKYIIOK U YCJIYI', HAJIOT'H, 3aJla4Uu U3 obmactu YIIpaBJICHUA JINYHBIMUA U
CEeMEHHBIMH q)HHchaMI/I); YMEHUC COCTaBJIATH BBIPAKCHH,
YpaBHCHHA, HCEPABCHCTBA MW CHUCTEMbI II0  YCIIOBHUIO  3a/a4H,
HCCICA0BATh IMOJTYUYCHHOC PCHICHUC W OLUCHUBATH HpaBIIOHOI[06HOCTB

IMOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh NOHATHUAMM: GUrypa, TOUYKa, OTPE30K, MpsiMasd,
Jyd, IOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PABHOCTOPOHHUH TPEYrOJbHUKH, MNPSMOYTOJIbHBIA TpPEyrojbHUK,

MEauaHa, 6I/ICCCKTpI/Ica N BBICOTA TPCYroOJIbHUKA, I-IeTI:IpéX}’l’O.]'II:HI/IK,




napajjienorpaMM, pomMO, TNPSAMOYIOJbHHK, KBaJpar, Tparenus;
OKPY>KHOCTb, KpYI, KacareibHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢urypamu; ymeHue pemiath 3agadd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HH, Ha HAXOXKJEHHE TI'€OMETPUYECKUX BEIMYMH C MPUMEHEHUEM

M3yYEHHBIX CBOMCTB UTYp U (HaKTOB

10

YMeHne omnepupoBaTh MOHATHSMHU: PABEHCTBO (HUTYp, pPaBEHCTBO
TPEYroJIbHUKOB; IMapauIeIbHOCTh M TEPICHAUKYISIPHOCTh MPSIMBIX,
VIO MEXIy TMPSAMBIMHU, TEPIECHIUKYISIP, HAKIOHHAs, MPOEKIIHS,
nogoOue Guryp, mo00HbIE TPEYTOJbHUKH, CHMMETPUSI OTHOCUTEIHHO
TOYKA U TPSIMOM; YMEHHE DPAclOo3HaBaTh PaBEHCTBO, CUMMETPUIO M
nogoOue Quryp, mapamiebHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIOJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yrja TPEeyroJibHUKa), IJIOIIa/b;
YMEHHE OLIEHUBATh Pa3MeEpPbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE TMpPUMEHATh (OpMyJbl TEepUMETpa U  IUIOIIAIU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOIIAAM Kpyra, oObema
IPSIMOYIOJIBHOTO TapaJUIeNIeNUIE a; YMEHHE NPUMEHATh NPU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Ilucdaropa, TpuroHomerpuueckue COOTHOUICHHS ISt

BBIYMCIICHUS JUIMH, PACCTOSIHUH, TUIONIAJCH

12

YMenne wu3o0OpaxkaTh IUIOCKHE GUTYPBI W WX KOMOHWHAIIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C IOMOIIBID YEPTEKHBIX
UHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB MO TEKCTOBOMY WIIU

CUMBOJIBHOMY OITMCAHUIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMM IpAMOYTOJIbHAasA CHUCTCMa
KOOpJAUHAT; KOOPpAHWHATBI TOYKH, BCKTOD, cymMmMa BCKTOPOB,
IMPOU3BCACHUEC BEKTOPA HA YUCJIO, CKAJIIPHOC ITPON3BCACHHNEC BCKTOPOB;
YMCHHUE HCIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId NPCACTABJICHUA
JAaHHBIX U PCHICHUA 3a4a4, B TOM YHCJIC U3 APYIrux y‘Ie6HBIX

MMpEeaAMETOB U peaanoﬁ KHU3HU

14

YMmenue OIICpHUPOBATH TTOHATUSAMU: CTOJIOMKOBEIE U KPYI'OBbBIC
AuarpaMmel, Ta6J'II/II_ILI, cpeaHee apI/I(l)MeTI/I"IeCKOG, MEHaHa,
HanOOJbIIee U HAaMMCHBIIEE 3HAYCHHA, pa3dMax YHUCIIOBOIO Ha60pa;

YMCHHUEC MU3BJICKATb, HWHTCPHIPCTUPOBATL U Hp606p3.30BBIBaTB




UHPOpMALIMIO, TPEJCTABICHHYI0 B TaONUIIAX W Ha JMarpammax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBJICHUI; yMEHUE DPACIIO3HABaThb WM3MEHUYMBBHIC BEJIWYUHBI B

OKpYXKaloIlleM MHpPe

15

YMeHue onepupoBaTh MOHATUSAMHU: CIYYalHBIA ONBIT (CIy4alHbII
9KCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (RJIEMEHTApHbI HMCXOJ)
CIIy4ailHOTO OIIbITa, CIy4ailHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHME HaXOJUTh BEPOSATHOCTH CIIy4aWHbIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHE pellaTh
3a/la4yd METOJOM OPraHM30BAHHOTO Iepedopa M C HCHOJb30BaHUEM
IpaBWIa YMHOXKEHHUS; YMEHHE OIICHUBAThb BEPOSTHOCTH PEATbHBIX
COOBITHI M SIBJICHWI, MOHUMATh POJb MPAKTUYECKU JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI B OKpYXKAalOIleM MHUpPE M B IKHU3HU;
3HAKOMCTBO C TMOHSITHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJBIIHNX YKCEI U €ro POJIBIO B MAaCCOBBIX ABJICHUAX
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YMmenue BbIOMpATh MOAXOISAIMIMM H3YYEHHBI METOJ JUIsl pelIeHUs
3aJa4d, IPUBOJUTH NMPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U JKU3HHU, PACIO3HABATh MPOSIBICHUE 3aKOHOB MAaTEMaTUKU B
UCKYCCTBE, OIIMCBIBATH OTACIBHBIC BBIAAIOIINECS  PE3YJbTATHI,
IIOJIy4YEHHBIE B XOJE Pa3BUTHsA MaTEMAaTHKU KaK HayKH, IPUBOIUTH
IIPUMEPBl MATEMAaTUYECKUX OTKPBITHM M UX aBTOPOB B OTEYECTBEHHOU

U BCEMUPHOM UCTOPHUH




HEPEYEHD 9JIEMEHTOB COJAEPKAHUS, ITIPOBEPAEMbBIX HA

OI'D 10O MATEMATHKE
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

1 Yucna 1 BBIYUCIICHUS

11 HarypanbeHble u nensle yncna. [IpusHaku 1eIMMOCTH LENIBIX YUCEI

12 OOBbIKHOBEHHBIE M JIECATHUYHBIE  JOpOOM, TMPOLIEHTHl, OECKOHEYHbIE
. MEPUOANYECKHUE TPOOH

13 Panmonaneupie yncna. ApudmeTndeckue onepanuu ¢ parroHaIbHBIMU
' YUCIIaMU

14 JlelictButenbHbIe yucia. ApudMeTHUECKUE OTEPAlNH C JACHCTBUTEIHHBIMU
' YUCITaMU

Ls [Ipubmmx€HABIC BBHIYMCICHUS, TPaBUJa OKPYTJICHUs, MPUKHUIKA U OICHKA
. pe3yJibTaTa BEIYMCICHHUIN

2 AnreOpanvecKkre BEIPOKECHUS

2.1 bykBeHHBIC BhIpaKeHUs (BBIPAKCHUS C IEPEMEHHBIMH )

2 Crenenp ¢ nensiM nokasareiaeM. CTENeHb C pallMOHAIbHBIM MOKA3aTeNeM.
' CBoiicTBa cTENIEHU

2.3 MHorouseHsl

24 AnrebOpaundeckas qpoob

”E ApubMeTHyecKuii  KOpeHb  HaTypajdbHOM  cTemeHu.  JleWcTBuA ¢
' apumMeTUueCKUMHU KOPHAMU HATypaIbHOM CTETIEHU

3 VYpaBHEHHUS 1 HEpaBEHCTBA

31 Hensle u apoOGHO-panrioHabHbIE ypaBHEHUS. CHCTEMBI U COBOKYIHOCTH
. YpaBHEHHI

32 Lensle 1 npoOHO-panioHanbHbIe HepaBeHCTBA. CHUCTEMBI U COBOKYIMHOCTH
. HEpaBEHCTB

3.3 Pernrenne TeKCTOBBIX 3a0a4

4 HucnoBsle NOCIEA0BATEIBHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 3a/IaHUS TIOCIIEIOBATEIEHOCTEH

4.2 Apudmernueckas U reoMerpuueckas nporpeccur. Dopmyna CI0XKHBIX




MPOLIEHTOB

) OyHKIHUU
Oynknms, crmocoObl 3amanus (yHknuu. [paduk  dyrknum. OO6macTh
OTpeNeNeHnsT W MHOXECTBO 3HaueHWd ¢(ynkmmu. Hymu  Qyakmum.
5.1 [TpoMexxyTKH 3HAKOTOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (DYyHKIIWH.
MakcuMymbl 1 MUHUMYMBI (GyHKuuud. Haumboinbinee n HanMeHblIee
3Ha4YeHHEe (PYHKIIUHN Ha IIPOMEKYTKE
6 KoopaunaTs! Ha IPsIMOi U IIJIOCKOCTH
6.1 Koopnunatnas npsimast
6.2 JlexkapTOoBbI KOOPAMHATHI Ha IMJIOCKOCTU
7 I'eomerpus
7.1 I'eomerpuueckue ¢Gurypsl u ux cBOMcTBa
7.2 TpeyronpHuk
7.3 MHOroyronbsHUKN
74 OKpYXHOCTh B KpyT
7.5 N3mepenune reoMeTpuiIecKux BETMIUH
7.6 BekTops! Ha TUIOCKOCTH
8 BeposTHOCTB 1 cTaTuCcTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa

8.5
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