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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISE€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIEYMBACT U3YyUCHHUE JIPYTUX JUCITUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHUTAPHOTO IIUMKIOB, €€ OCBOEGHHWE HEOOXOAMMO JUIs
MPOJIOJDKEHUS 00pa30BaHUs M B MIOBCEIHEBHOW JKU3HU. Pa3BuTHe y 00ydaronmxcs
HAyYHBIX TPEJCTABICHUN O TMPOWCXOXKIACHUH W CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUs MaTEMaTHYECKON HAYyKOU SBIICHUN M TTPOIIECCOB
B MpUPOJIE M OOIECTBE, POJIM MAaTEeMAaTHUYECKOrO0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHSI
¥ Ka4eCTB MBINIICHUS, HEOOXOMUMBIX JIJISl aIalTallik B COBPEMEHHOM ITU(POBOM
obmiectBe. M3ydenuwe anrebpbl oOecreynBaeT pa3BUTHE yMEHHUS HAOIIONATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TpPeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBUS W BBIBOJIBI,
dbopmynupoBath yrBepxkaAcHUSA. OCBOCHUE Kypca alreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCsi: OHHM HCHOJB3YIOT JICAyKTUBHBIE U
UHAYKTUBHBIE pacCyXACHUs, 0000IIeHne U KOHKPETU3allnI0, abcTparupoBaHue u
anajoruto. OOyueHue  anrebOpe  MmpearnosnaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOATEJILHON JAESITENIBHOCTH O00YyYalolUXCs, IO3TOMY CaMOCTOSATEIbHOE
pElICHHE 3a1a4 SBIACTCS peann3anue e TeIbHOCTHOTO MTPUHITUIIA O0yYCHHUS.

B crpyktype mporpammbl y4eOHOro Kkypca «Anredpa» JIjsi OCHOBHOIO
oOurero 0opa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIIbHO-METOINYECKHE
TuHUN: «Yucnaa ¥ BRIUUCICHUS», « ANTeOpandecKrue BhIPAKCHUSNY, «YPaBHEHUS U
HepaBeHCTBa», «Dynkmumy. Kaxnmas w3 3THUX coaepKaTeIbHO-METOIUYECKUX
JIMHUYN pa3BUBACTCS HA MPOTSHKEHUHU TPEX JIET M3YUYEHUsI Kypca, B3aUMOJICUCTBYSI C
JIPYTUMHU €ro JUHUSAMU. B xome wu3ydeHus y4eOHOro Kypca OOyYaroIIMMCs
MPUXOIUTCS JOTUYECKH PACCYXKIaTh, MCIIOJIB30BATh TEOPETHUKO-MHOXECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B TIporpaMmy y4eOHOTo Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, IPEACTABICHHbIE BO BCEX OCHOBHBIX pazjienax
MaTeMaTU4eCKOro o0pa3oBaHUsl U CIIOCOOCTBYIOIIME OBIAJACHUIO O0yYarOUTUMUCS
OCHOB  yHHUBEPCAJIBHOTO MareMaThdeckoro s3bika. CoaepKaTrenbHOH |
CTPYKTYpPHOM OCOOEHHOCTBIO yueOHOTrO Kypca «Ainredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nWHUM «YWclIa W BBIUHUCICHUS» CIYKUT OCHOBOH s
JTATBHEHIIET0 M3yYeHUS] MAaTEeMAaTHKH, CTIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHSI MOJIH30BATHCA AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCETHEBHOM
KU3HU. Pa3zBUTHE MOHATHS O YMCJE HA YPOBHE OCHOBHOrO 001ero oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HUPPANMOHATBHBIMA YHCIAMHU, (HOPMHUPOBAHHEM



MPEJICTAaBJICHUN O JIEMCTBUTEILHOM 4YHCJIE. 3aBEpIIEHHE OCBOCHUS YHCIOBOM
JIMHUU OTHECEHO K cpeAiHeMy 00111eMy 00pa30BaHHUIO.

Conepkanue IByX aireOpandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHEHHsI U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y OOYHAOIIUXCS
MaTeMaTHUYeCKOTo amnmnapara, HeOOXOAMMOIO JUIsl pEeHIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPaKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'O 001iero oOpa3oBaHUs Y4YeOHBIA Marepuan TPYHNIUPYETCS BOKPYT
palMOHAJIBHBIX BbIpaKEHUI. AnreOpa JEMOHCTPUPYET 3HAYEHUE MATEMATUKH Kak
A3bIKa JJI1 TOCTPOCHHSI MaTeMaTHYECKUX MOJENE, ONUCaHHUS IMPOLECCOB U
SBJIICHUM peaJbHOrO0 Mupa. B 3agaun oOyueHus anrebpe BXOAAT TaKkKe
JanbHeillee pa3BUTHE ANTOPUTMUYECKOTO MBIIIIEHUSI, HEOOXOJIMMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HUH(GOpPMATHKW, M OBJAJCHHE HaBbIKAMHU
JNeNyKTUBHBIX paccyxaeHuil. [IpeoOpasoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUsI, CIOCOOHOCTEN K MAaTeMaTHYeCKOMY TBOPYECTBY.

Copepxanue QyHKIMOHAIBHO-TpaUuecKon JIMHUY HAIleJIEHO Ha MOJy4YeHue
OOy4YarOIIMMUCS 3HAHUN O (PYHKUMSIX KaK BaKHEHIIEH MaTEeMaTUYECKON MOJENH
JUISL OTIMCAHUSI U UCCIIEJIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B MPUPOE
u obmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOydaroniuxcs
YMEHUS UCTIONb30BaTh PA3IMYHbIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMAaTUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduyeckue, BHOCHT BKJIaJ B (HOPMUPOBAHME
IIPEICTABICHUN O POJIM MaTEMaTUKU B PA3BUTHH LIMBUIN3ALNN U KYJIbTYpPBI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax u3y4aeTcsi ydeOHBI Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl COACPKAHUSA:
«Uucna u BBIUKCIEHUS», «ANTreOpandyecKue BbIPAXKEHUS», «YPaBHEHUA H
HEpaBEHCTBA», « DyHKIIUW.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoaurca 306 dacoB: B 7 Kiacce
— 102 gaca (3 yaca B Hepgento), B 8 kiacce — 102 gaca (3 gaca B Henmenw), B 9
kimacce — 102 gaca (3 yaca B HEJIeIH0).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucii1a ¥ BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TEPEX0]] OT OAHON (HOPMBI 3aIlUCU
npobeit k apyroil. IloHaTHe panyoOHAIBLHOTO YHCHIA, 3alUCh, CpaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAJbHBIMUA YKCIIaMH. Pelienne 3amad u3 peasbHON MPAKTUKU HA YacTH, Ha
JpoOu.

Crenenb ¢ HaTypalbHBIM I[IOKa3zaTeJeM: OIpejaesieHue, mnpeoOpa3zoBaHue
BBIPQXEHUI Ha OCHOBE ONPEJENIECHHUS, 3alUCh 00bIINX yKcel. [IponenTsl, 3anuch
MIPOLIEHTOB B BUJE JIpoOU M ApoOM B BUJE NPOLEHTOB. TpU OCHOBHBIE 337a4ul Ha
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaIbHON IPAKTHKU.

[IpuMeHeHne TPU3HAKOB  ACIMMOCTH, PA3JIOKEHHE Ha  MHOXXUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HClIe TOpsMas MW oOparHas
IIPONOPLIHOHAIBHOCTH.

AJredpanveckue BbIpaKeHHU s

IlepeMeHHBIE, YNCIIOBOE 3HAUECHUE BBIPAKEHUS C MIEPEMEHHOM. JlommycTuMble
3Ha4YEeHUS NepeMeHHBIX. [IpencraBnenne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dbopmynbl. Beruncnenus no gopmynam. [IpeoOpa3zoBanne OyKBEHHBIX BHIPAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAXEHHs, TMpaBWia MNpeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, TpaBUiIa PACKPBITUS CKOOOK U IPUBEIEHUS OJOOHBIX CIIaracMblX.

CBOIICTBa CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpHounensl 1 MHOrouaeHsl. CteneHp MHOrowieHa. CiloKeHue, BBIYMTaHUE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJbl COKpPAIIEHHOIO YMHOXEHHs: KBaapar
CyMMBI M KBaapar pasHocTH. DopMyrna pasHOCTH KBagpaToB. PasioxkeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHEHUE, KOpEHb YypaBHEHHUS, IpaBWiIa MpeoOpa3oBaHUsS ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHME C OIHOU MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUIEHUE JIMHEWHbIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH 110
YCJIOBHIO 3a71a4u. Penenne TeKCTOBBIX 3a7a4 C [IOMOILIBI0 YPABHEHUM.

JIuneliHOe ypaBHEHME C BYMs IEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JIVMHENHBIX ypPaBHEHUU C JBYMs II€pEMEHHbIMU. PelieHue cucrem ypaBHEHUU
ciocoOoM TMOACTaHOBKU. [IpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIbIO
CUCTEM YPaBHECHUM.

DOyHKUNHA



Koopannara Touku Ha npssmoi. HucioBble poOMeEKyTKU. PaccTosiHue Mexy
JIBYMSI TOUKaMHU KOOPJUHATHOM MPSMOH.

[IpsimoyrosbHast cuctema koopauHat, ocu Ox u Oy. AGcuucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOMU MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lonarue ¢ynkiuu. [padux
bynkuuu. CoiicTBa Gynkuuii. Jlunelinas gynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. 'paduueckoe pelieHre TUHEHHBIX YpPaBHEHUHM U CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yuciia 1 BBIYMCICHUS

KBaaparHbiii kopeHb U3 uucna. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST HppalMOHaAIbHBIX yucen. CBoiicTBa apu(pMeTUYECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHUCIOBBIX BbIPAXKEHUM
Y BBIUHUCIIEHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

CreneHb ¢ LeabIM IOKa3aTesneM H e€ ceorictsa. CTaHmapTHas 3alliCh YUCIa.

Anrebpandeckre BeIpaXeHUSAJIredpandeckne BbIpaskeHu sl

KBaapaTHbpIii  TpEX4seH, pa3jloKEHHE KBAaJAPAaTHOTO TPEXWIEHA Ha
MHO>KHTEJIN.

Anrebpandeckas ApoOb. OCHOBHOE CBOWMCTBO aireOpanveckor apolwu.
Crnoxenue, BbIUMTAHUE, YMHOXEHHE, JI€JI€HHE aireOpandyeckux Jpooeil.
PanronanbHble BEIpaXXEHUS U UX TpeoOpa30BaHue.

VYpaBHEHUsI 1 HEpaBEHCTBAY pABHEHUSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Pelienue ypaBHEHUN, CBOAALIUXCS K JMHEMHBIM U KBAJAPATHBIM.
[Ipocreiime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

['paduueckas unTepnperanys ypaBHEHUN C IByMs IIEPEMEHHBIMU U CUCTEM
JUHENHBIX YpaBHEHUM C JByMs IepeMeHHbIMHU. [IpuMepsl pemieHuss cucrem
HEJIMHEMHBIX YPABHEHU C IByMS IEPEMEHHBIMM.

Pemenne TekCTOBBIX 3a7jau alNredpandeckum crocoOoMm.

UucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJTHOW MEPEMEHHOM.
PaBHOCWIBHOCTD HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJHOUN IEPEMEHHOM.

OyHKIMNPYHKUUHA

[lonsitue @ynkuuu. OOnacTe ONpeAeNeHus W MHOXECTBO 3HAUYECHMI
¢ynkunn. CnocoOsl 3a1aHus QyHKIUH.

I'padpux ¢ynkumuu. Urtenue coilcTB ¢yHKuMH 1o €€ rpaduky. IIpumepsr
rpadukoB GyHKIHMA, OTPAXKAIOIIUX PEATIbHBIE MPOLECCHI.



OyHKIUKA, ONMUCHIBAOIINAE TPSMYI0 H OOpPaTHYIO MPOTOPIHMOHATHHBIE
3aBHCHMOCTH, HX rpaduku. PyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

Yucii1a ¥ BBIYUCTICHUSA

PannonanbHble 4Kclia, MppalMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecsITUUHbIE ApoOr. MHOXECTBO NEHCTBUTENbHBIX YUCEI, IeHCTBUTEIbHbBIE YHCIIa
Kak OECKOHEUYHbIe JecATUYHBbIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKY MHOKECTBOM JEHCTBUTEIIBHBIX YACEI U KOOPAUHATHOMN IIPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX YHCEN, apu(METHUYECKHEe JEHCTBUS C
JEACTBUTEIILHBIMU YUCIIAMHU.

Pa3mepbl 0OBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KarOIIEM MHUpE.

[TpubnmxEHHOE 3HaUYCHNE BEJIMYMHBI, TOYHOCTHh NpubImKeHus. OKpyTrieHue
yucell. [Ipuknika u oueHka pe3yiabTaToB BBIYMCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASAIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHHe. Pemenne ypaBHEHUM, CBOIAIINXCA K KBAJIPATHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIIEHEN Pa3JIOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUU. PellleHne TeKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHEeHUE C JBYMs NMEPEMEHHbIMH U ero rpaduk. Pemenue cuctem nByx
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Pemenne cucrem AByX ypaBHEHUN,
OJIHO W3 KOTOpBIX JHHEHHOe, a JApyroe — BTOpoil cremneHu. ['paduueckas
MHTEPIIPETAlNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3ajjau alNredpandeckum crocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienye nMHENHBIX HEPABEHCTB C OJHOW NEepeMeHHOH. Pelienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTrHble HEpaBEHCTBA.
['padmyeckass MHTEpHpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKIMMPYHKIUU

KBagpartnunas ¢ynkuusa, e€ rpapuk u cpoiictBa. [lapabona, xkoopAauHATHI
BEPIINHBI TapadoJIbl, 0Ch CUMMETPHUH MAPAOOJIBI.

I'padukn Gpyrxmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x|, u ux
CBOMCTBA.



UucnoBble  mociie10BaTENIbHOCTUYMCI0BbIE  MOC/IEI0BATEJIbHOCTH H
nporpeccuu

[loHsiTHE YHCTIOBOM MOCIIENIOBATEIBHOCTH. 3aJaHHE IOCIIEI0BATEIbHOCTH
peKyppeHTHOM (hopmysiol u popMyoii #-ro ujeHa.

Apudmernueckass U reomerpuueckas nporpeccuud. dopmyinel n-ro uneHa
apu(PMETHUECKON U T€OMETPUUYECKON MTPOTPECCHl, CYMMBI MIEPBBIX # YJIEHOB.

N300paxkeHre 4YiIeHOB apu(PMETHUYECKON W TeOMETPUYECKOW MpOorpeccHii
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIIOHEHUHUAIbHBIM POCT.
CioHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHMS MpOrpamMMbl Yy4yeOHOro Kypca
«Anredpa» XapaKkTepU3YyIOTCS:

1) naTpuoTHYEeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY H  HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKUX
MAaTE€MaTUKOB M POCCHUICKOM MaTeMaTU4E€CKOW WIKOJIBI, K HCIIOJIB30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJTHEHUIO 0053aHHOCTEN I'pakJIaHWHA U pealii3allluy ero
opaB, IMPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILEAYyp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYKICHUIO dTUUECKUX MPOOIJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACATEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpELICHUM MPAKTHYECKUX 3a]a4
MaTE€MaTU4YECKOM HAaMpaBICHHOCTH, OCO3HAHHEM BAaXXKHOCTH MAaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHDKEHWU BCEH JKM3HM Ui YCNEIIHOW Npo(ecCHOHAIbHOU
JEATEIbHOCTH W Pa3BUTHUEM HEOOXOJUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHJMBUIyAIbHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEIICHUN, pPacCyXKICHUH, YMEHHUIO BUICThH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MIPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHMYECKONM HayKud Kak cdepbl UeI0BEYECKO
JEATEIbHOCTH, JTANOB €€ Pa3sBUTUSA M 3HAYUMOCTH IS PA3BUTHS LIMBWIM3ALMMY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MaTEMaTUYECKON KyJIbTYpOil KaK CpelIcTBOM
MO3HAHMA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEeSATENBHOCTH;



6) ¢usuyeckoe BocnuTanue, (GopMHupoBaHHMEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONMOJIy YU :

FOTOBHOCTBHIO MPUMEHATh MATEMAaTUYECKHE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOrO0  00pa3a  KU3HU  (3[0pOBOE  MHTAaHUE,
cOQTAaHCUPOBAHHBIH PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 K€ MpaBa JPYroro 4eJI0BEKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpPUEHTAlMEN HA MIPUMEHEHUE MATEMATUUYECKUX 3HAHWM JJIs PEIICHUS 3aja4
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIeW cpenpbl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX IOCJIECACTBUM JJISI OKPYXKAIOUIEH Cpelbl, OCO3ZHAHHUEM
rJ100aJILHOTO XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTe UX pelieHus;

8) apanTanusa K M3MEHSIIIUMCS YCJOBHSM COUMAJIBHOM M NMPUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIOJICH, MPHOOpEeTaTh B COBMECTHOM JESITCIHHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
dbopMyIHpOBATH UJEH, TIOHSTHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMN U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHUs] U JSHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEeACTBYSA, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble 1ornueckue aAeiicTBU:

e BBIABJIATH U XapaKTEPHU30BATh CYIECTBEHHBIC MPU3HAKH MaTEMaTHUYECKUX
O00BEKTOB, TOHATHUN, OTHOIIEHWHA MEXKIY TMOHATHIMH, (OPMYIHUPOBATH
OTIpENENICHNs] ~ TOHSATWUW, YCTAHABIWBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(ukanuy, OCHOBaHUA i OOOOIICHHS U CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHeE,
YCJIOBHBIE;



BBISIBISITD ~ MaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpOTUBOpeYMsl B (akTax, JAaHHBIX, HAONIOAECHUAX U YTBEPKICHUSX,
npeajiaraTb ~ KPpUTEpUM A BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30upaTh 0Ka3aTelbCcTBa MAaTEMATUYECKUX YTBEPKIACHUH (IIPSMBIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHbBIE JI0Ka3aTelIbCTBA
MaTeMaTHYecKux (aKToB, BBICTpaMBAaTh AapryMEHTALMIO, TPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccrnoco0 pemnieHus yuyeOHOM 3agaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB peEUIEHUs, BbIOMpaTh HauOoJiee NOAXONAIMNA C Y4ETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBareabcKye 1eMCTBUSA:

MCITOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHWS,
(GopMyIupOBaTh BOMNPOCHI, (UKCHPYIOIIUME MPOTHUBOPEUYUE, NpPOoOIeEMy,
CaMOCTOATENIFHO YCTaHABIMBAaTh HCKOMOE U JaHHOEe, (OPMHPOBATH
TUIO0TE3Y, aprYMEHTUPOBATh CBOIO TIO3UIMIO, MHEHUE;

MPOBOAUTL IO CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIN
AKCHEPUMEHT,  HEOOJbIIOE  MCCIEAOBAaHME MO  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTUYECKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy COO0M;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEJEHHOTO HAOJIOJEHUS, MCCIIEIOBAHUS, OIEHUBATh JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOIECCa, a TaKXKe BBIIBUTATh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M H3OBITOYHOCTH WHGOPMAIMH, JaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a/1a4H;

BBIOMpPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
WH(OPMAITUIO Pa3TUIHBIX BUIOB B (OPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBICHHS WHOOPMAIMM W WIUTIOCTPUPOBATH
pelraemMbie 3aJayd CXeMaMu, AuarpaMMmMaMu, HHOW Tpadukoil U wux
KOMOMHAIIMSIMHU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIUU TIO KPUTEPHUSM, MPEIITOKCHHBIM
YUHUTENIEM WU CPOPMYITHPOBAHHBIM CAaMOCTOSATEIBHO.

KoMmyHukaTHBHbBIE YHMBepPCcaJIbHbIE YueOHbIe 1elCTBUA:



BOCIPUHUMATh U  (OPMYJIMPOBATh CYXKIACHHS B COOTBETCTBHH C
YCIIOBUSIMU M LIETSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ybTaT;

B X0/ OOCY>KIeHHsI 331aBaTh BOIIPOCHI 110 CYIIECTBY 00CYkIaeMOil TEMBI,
po0JIeMbl, pelraeMoi 3aJ1auM, BbICKa3bIBaTh UJIEU, HAllEJIEHHbIE HA ITOUCK
pELICHMs, COIMOCTaBIATh CBOM CYXIEHUS C CYXXIEHUSMU JPYruX
YYACTHHKOB AHayiora, OOHapy»uBaTh pa3jInyue U CXOJCTBO NMO3ULMUM, B
KOPPEKTHOH popme GpopMyIHpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pEe3yJNbTaThl  pelIeHHs  3aJadd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 33]1a4 MPE3EHTAIMU U OCOOCHHOCTEN ayIUTOPHH;
NIOHMMAaTh W HUCIOJb30BaTh  MpPEUMYyIIECTBA  KOMAHIHOW  H
UHAMBUIYAJIbHONM pabOThl MpU pPELIEHUH YUYEOHBIX MaTeMaTH4YECKHX
3ajady;

MPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOH paboThl, pachpeneniarb BHIbI paboOT, JAOroBapuBaThCH,
o0Cy’KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbeIX (opmax padoTel (00CykJaeHus, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMBl M JPYTHE), BBINOJHATH CBOK YaCTh
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMU YJI€HAMH KOMAaH/Ibl,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPUSIM,
c(OpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBHS.

PeryasiTuBHbIe YyHUBepCAJbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENLHO COCTABJIATH IUIAH, AJITOPUTM pEeLIeHus 3aJauu (WM €ro
4acTh), BBIOMpaATh CIOCOO pEeHIeHUsl ¢ YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUH ¢ Y4ETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIH HHTEJJICKT:

BIAJIETh CIOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJSA IIpouecca H
pe3yJbTara peleHnss MaTEMaTHIECKOM 3a1auu;

IIPEABUETh TPYIHOCTH, KOTOPBIE MOIYT BO3HUKHYTb IIPU PELICHUU
3a1a4d, BHOCHTb KOPPEKTHMBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTENH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTH IOCTABICHHOW LEIU
U YCIIOBUSIM, OOBSCHATH NPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUS LIENH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbHI

K xoHuy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJMYYUT CIIEIYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucna v BIYMCICHUA

BreinonusaTh, couyeTas yCTHbIE W THUCbMEHHBIE TPUEMBI, apuPMETHUECKUE
JIEUCTBUS C pPallMOHATBHBIMU YUCIaMHU.

HaxonuTe 3Ha4eHWS YHUCIIOBBIX BBIPAKEHUN, MPUMEHATH Pa3zHOOOpa3HbIC
CHOCOOBI U MPUEMBI BHIYUCIICHUS 3HAYEHHUM JPOOHBIX BBIPAXKEHUM, COACPIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuTs OT OgHON (HOPMBI 3amUCH YHCEN K APYroil (mpeodpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO JIPOOB).

CpaBHUBATH U YIIOPSAIOYMBATH PAlIUOHAIIBHBIC YUCIA.

OKpyrisaTh yucia.

BpINONHATE TPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYCHUN
YHUCJIOBBIX BbIpQXXEHUI. BBIMOMHATH AEUCTBUS CO CTENEHSMHU C HATypajJbHBIMU
MOKa3aTeNIIMH.

[IpuMeHsAT,  NpPU3HAKK  JCIMUMOCTH,  PA3j0XKEHUE Ha  MHOXKHUTEIH
HaTypaJbHBIX YUCET.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 3a7aud, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl pelICHUs 3a7a4 ¢ YUYETOM OTrpaHUYEHUM, CBA3AHHBIX CO CBOICTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AJireOpanyecKkue BbIPasKeHU

Hcnons3oBaTh airedOpandeckyto TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHSTH
e€ B IIpoLecce OCBOCHUS y4eOHOro MaTepuara.

Haxonute 3HaueHUsT OyKBEHHBIX BBIPAKECHUNM NPHU 3aJaHHBIX 3HAYCHHSIX
EPEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — [EJIOTO  BBIpAXXEHUS B MHOTOYICH
MIPUBECHUEM TIOIOOHBIX CJIATAEMBIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJIHOWIEHA HAa MHOIOWIEH M MHOrOWIeHa Ha
MHOTOWIEH, TPUMEHSTH (hOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIU C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXKHTENS, TPYNIUPOBKH  CIAracMbIX,
npuMeHeHus1 GOPMYJIT COKPAIIEHHOTO YMHOKEHHSI.

[IpumensTh npeodpa3oBaHUsi MHOTOWICHOB JIJISl PEIICHUS Pa3iIuYHbIX 3a]ad
W3 MaTEMaTUKH, CMEKHBIX MIPEJIMETOB, U3 PEaTbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMHU IOKA3aTeNIsIMU IS
peoOpa3oBaHUsl BEIPAKCHUH.



YpaBHeHUs U HEPABEHCTBA

Pematy NMHEHBIE YpaBHEHUS C OJHON NEPEMEHHOMW, MPUMEHSS IpaBUiIa
nepexoa OT UCXOJHOTIO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTh, siBisieTcs
JIM YUCIIO KOPHEM YPABHEHUSI.

[IpumensTs rpaduyecKre METObI TIPHU PEIICHUN JTUHEHHBIX YPAaBHCHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap 4YHUCEN, SBIAIOMIUXCA PEIIEHUEM JIMHEHMHOIro
ypaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJB3YSICh TI'papUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemiath cuctemsl IByX JIMHEHHBIX YPABHEHUN C ABYMs MEPEMEHHBIMU, B TOM
qucIiie rpaguIecKu.

CocraBnsaTh W pemaTh JHUHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEMHBIX
YpaBHEHUN TIO YCJOBHUIO 3a/lauyd, HWHTEPIPETUPOBaTH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥l TIOJyYeHHbIN Pe3yJIbTar.

DOyHKUNHA

N300pakaTh Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, HHTEPBAJIbl, 3aAMKCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OTMeuaTrh B KOOPJMHATHOW IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJAHHATaM,
CTpouTh rpaduku TMHEHHBIX QyHKIMNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKUMNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pPACCTOSHUE, LE€HA, KOJUYECTBO, CTOMMOCT,
MIPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHue GyHKIMM 110 3HAUYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpeAcTaBlICHUs W aHanu3a UHGOpMaIUH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMALIUIO U3 TPAPHUKOB peaIbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kuacce oOOydYarOHIMICS TOJNYYHUT CIEIYIOIINE
MpPEeIMETHbIE PE3YyJIbTATHI:

Yuciia 1 BBIYUCTIEHUSA

Hcnonp30BaTh HayajdbHbIE MPEACTABICHHUS O MHOMKECTBE JEHCTBUTEIBHBIX
quCell JUIsi CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHHM, N300paXkaTh JEeHCTBUTEIbHBIC
YyCila TOYKaMU Ha KOOPAUHATHOU IIPSAMOM.

[IpumensaTy mOHSATHE apUMETHUYECKOrO KBAJAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIE KOPHH, WCIIOJB3YS TMPHU HEOOXOAMMOCTH KAJIBbKYJSATOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COAEpP)KAIIUX KBAJpPaTHBIE KOPHH, HCIOJb3Ys
CBOWCTBA KOPHEM.



Hcnonp3oBaTh 3anmucu OOJIBIIUX W MaJIbIX YHMCET C MOMOUIBIO AECATUYHBIX
npo0eii u crenieHeit uucia 10.

AnredpanvecKue BbIPpaKeHUA

[IpuMeHATh TMOHATHE CTENEHW C LEeJbIM IO0KAa3aTeleM, BBIIOJHATh
npeoOpa3oBaHus BEIPAXKEHHM, COIEPIKALINX CTENEHH C LEJIbIM MOKa3aTeeM.

BBITIONIHATH TOXKJECTBEHHBIE MPEoOpa30BaHUs PAIMOHATIBHBIX BBIPAKEHUM
Ha OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYIECHAMU U aJIreOpanyecKUMH IPOOSIMH.

PackiiaipiBaTh KBaJipaTHBIN TPEXUJIEH HA MHOKUTEIH.

[TpumensTh mpeodpa3oBaHus BEIPAKCHUN JIs1 PEIICHUS Pa3IUYHbBIX 33]1a4 U3
MaTEeMaTUKH, CMEKHBIX MPEMETOB, U3 PEATTbLHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pematp nuHENHbIE, KBaJpaTHbIE YpPaBHEHUS M palMOHAIbHBIE ypaBHEHMS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMSI IEPEMEHHBIMU.

[IpoBouTh mpocTeine uccaeoBaHusl YpaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUUeCcKUX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMa ypaBHEHUUN pELIEHUs, €CJIM HUMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cloBecHON (GOPMYIMPOBKH 3a7adu K €€ anredpandeckoit
MOJIEIA C TIOMOIIBIO COCTaBJI€HUS YpPAaBHEHUS WJIM CHCTEMbl YypaBHEHHH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJja4M MOJTYYEHHBIN pe3yJbTarT.

[IpuMeHATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB [Jii CPAaBHEHUS, OLICHKH,
peliarh JMHEWHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOM U MX CHUCTEMBI, /1aBaTh
rpauuecky0 WUTIOCTPALMIO MHOXKECTBA pEUICHUH HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[loHumaTh ¥ KCMONB30BATh (DYHKIIMOHAIBHBIE TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI), ONPEAENITh 3HaueHHe (YHKIUHM O 3HAYEHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

Crtpoutb rpaduku dIeMeHTapHBIX GYHKIIUNA BUJIA:

y =kix, y =x2, y =x3,y = [x|, y = VX, ONHCBIBAT CBOWCTBA YHCIIOBOIi
bynkmn 1o e€ rpaduky.

K xoHuy oOyuenuss B 9 kJjacce oOydyaromuiicsi MOIMYYUT CIIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

CpaBHUBATh U YIIOPSIIOYMBATH PALIMOHATIbHBIE U UPPAIIMOHAJIbHBIE YHCTIA.

BoInonHATh  apuMeTHUYeCKUe JEWCTBHS C pPAlMOHAIBHBIMU YHUCJIaMH,
codeTrass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBINOJHITh BBIYMCICHUS C
UPpalMOHATBLHBIMU YHCTIAMHU.



HaxoauTh 3HadeHWs CTENEHEW C MEIbIMH II0OKa3aTeisiIMU M KOPHEW,
BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriarh JE€UCTBUTEIbHBIC YHUCJA, BBINOJHATH MPUKUJIKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHUs U HEPABEHCTBA

Pemats nuHEHHBIE W KBaJpaTHBIE YPABHCHWS, YPABHEHUS, CBOISIIMECH K
HUM, pOCTEeNIIe TPOOHO-pallMOHATBHbBIE YPaBHEHUS.

Pemate cuctembl ABYX JMHEHMHBIX YPABHEHUW C JBYMS NEPEMEHHBIMH W
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJIHO YPAaBHEHHE HE SIBJISIETCS JIUHEHUHBIM.

Pemiath TeKkCTOBbIE 3ajayM  alreOpPaMvdecKUM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE ¢ IPUMEHEHHEM TpauiecKuX IpeAcTaBieHu (yCTaHABINBATh, HMEET
JIA YPaBHEHUE WIIM CUCTEMA YPABHEHUW PEIIEHUS, €CIIA UMEET, TO CKOJBKO, U
npouee).

Pemiath nuHElHbIE HEPaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIIEHUE HEPABEHCTB HA YHCJIOBOW NPSMOM, 3alMCHIBATh PEHICHUE C MOMONIBIO
CUMBOJIOB.

Pemiatp  cucTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aMMMCHIBATh PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIMYHBIX 3a]1a4.

DyHKUNHA

Pacno3naBath (yHKIMU H3y4eHHBIX BUJOB. [loka3piBaTh CXEMAaTHYECKU

pacmnoioKeHHe Ha KOOPJIMHATHOM IIOCKOCTH rpadukoB PpyHKIM BUuaa: y = kx, y
=hkx+b y=ki y=ax2 +bx +c¢ y=x3, y=13x, y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K03()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

CrpouTh U M300paXkaTh CXEMAaTUYECKU IpadUKU KBaApATUYHBIX (YHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMHI MO UX rpadukam.

Pacnio3naBaTh KBajpaTUyHyr0 (QyHKIHIO 1O (HOpMYyJE, IPUBOIUTH PUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHOMN KU3HH, (PU3UKHU, TEOMETPHUHU.

Yuci1oBbIe MOCTEI0BATEIBLHOCTH W IPOrPecCUum

Pacno3naBaTh apuMeTHUECKyl0 M TE€OMETPUYECKYIO MPOTPECcCUU MpH
Pa3HbBIX Crlocobax 3agaHusl.

BbINONMHATS  BBIUMCIEHHMS C  HUCHOJIb30BaHUEM (OPMYNIT N-ro 4ieHa
apu(MeTnyecKoi 1 reoMeTpPUYECKOM Mporpeccuii, CyMMbI MEPBBIX N YJICHOB.

N300paxkath wieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPIUHATHOM
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIE C YHCIOBBIMH ITOCIEIOBATEIBHOCTSIMH, B TOM
YHCIIC 33JIa4d M3 PeaJbHOM KU3HM (C MCIOJIB30BAHUEM KaIbKYJISATOPa, MU(PPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne i/t P KonrtpoJsbusie | IIpakTnyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcebl
1 Uucna u BerunciaeHus. PanmonanbHbie ’5 | bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6nuoreka [JOK
2 AJrCOpaHICCKHE BLIPAKCHHA 27 ! https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 ¥ paBHEHIs H HEpaBeHCTBa 20 1 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
4 Koopmunatet u rpadpmicn. Gyrim 24 ! https://m.edsoo.ru/7f415b90
but6mmoreka [{OK
e Tostoperue u obobmenne 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 5 0




8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIe
Ne i/m P Konrpoabnsie | IlpakTnyeckne (g )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
bubnuorexa [JOK
1 4 K 1
Hci1a U BeluuciIeHus. KBagpaTHbie KOpHU 5 https://m.edsoo.ru/7f417af8
) Yucia u Berunciienus. CTeneHb C 1EIBIM . bubnuoreka [JOK
[10Ka3areyieM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKECHHUS. 5 | bubnuoreka LIOK
KBanpaTHblil TpEXUsIEH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckre BhIPAKESHHUS. 15 1 bubnuoreka IIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBagparHbie 15 1 bubnuotexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubmmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
.H 12 1
7 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa hitos://m.cdsoo /7641 Tafs
but6mmoreka [IOK
8 DYHKIHH. OCHOBHLIE NOHATHA > https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
? Dyrxupn. Hucrosbie pyniimn ? https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 losTopenne i 0bobmerme 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

KoJsunuyecTBo 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3/iesioB U TeM undposbie
Ne i/m P Kontpoabnbie | IlpakTnyeckue (twupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| Yucna u BeiuncieHus. JledcTBUTEbLHbBIC 9 bubmuoreka [JOK
yrcia https://m.edsoo.ru/7f419d08
) YpaBHEHMs ¥ HEPABEHCTBA. Y PABHEHUS C 14 1 bub6nuorexa [IOK
OJIHOU IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubmnoreka [JOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.edsoo.ruw/76419d08
bu6mmoreka [IOK
. PyHiuHH 16 ! https://m.edsoo0.ru/7f419d08
bubmuoreka [JOK
Y 1 1
6 HCJIOBBIE MOCJIEA0BATEILHOCTH 5 hitos://m.edsoo. ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, cCCTEeMaTH3aIUS 13 1 bu6mmoreka [IOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0







IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
Kosan4yecTBo yacos i DJIeKTPOHHbIE
ara
Ne T undgposbie
€Ma ypoka Konrpoabnbie | IIpakTuyeckune | H3YUCHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s pecypebi
1 [TonsTHE panOHaIBHOIO YKCIA 1
) Apudmernueckue 1eHCTBUS € 1
panoHaIbHBIMU YHCIAMU
3 Apudmerndeckue AeHCTBUS C |
paLMOHATIBHBIMH YU CIAMU
4 Apudmernueckue 1eiCTBUS € 1
palMOHAIBHBIMU YU CIAMU
5 Apudmerndeckne 1eHCTBHS C )
paloHaIbHBIMU YHCIAMU
6 Apudmernueckne 1eHCTBHS ¢ 1
panyoHaIbHBIMU YHCIAMU
. CpaBHeHue, ynopsijouuBaHue 1
paloHaIbHbBIX YUCEII
2 CpaBHeHue, ynops10uuBaHue 1
palMOHAIBHBIX YHCE
9 CpaBHeHMe, ynops104MBaHue )
palMOHAIbHBIX YKCE
10 Crenenb ¢ HaTypaJIbHBIM ) bubnmnoreka [JOK
[10Ka3aTelIeM https://m.edsoo.ru/7f4211de
11 CreneHns ¢ HaTypaJIbHBIM 1 bubnumorexa [IOK




MOKa3arejeM https://m.edsoo.ru/7f421382
12 CreneHb ¢ HaTypaJIbHBIM bubnmoreka [JOK
TOKa3aTeyeM https://m.edsoo.ru/7f42154¢
13 Crenensb ¢ HaTypaJlbHBIM bubnnoreka [JOK
TOKAa3aTeIeM https://m.edsoo.ru/7f4218be
14 Crenenb ¢ HaTypaJlbHBIM
noKasareyieM
15 Pemenrie oCHOBHBIX 3a/1a4 Ha ApooH,
IPOLICHTHI U3 PEabHOM MPAKTUKU
16 Pemrenne ocHOBHBIX 3a/1a4 Ha ApOOH,
MIPOIICHTHI U3 PEaTbHOUN MPAKTHUKU
17 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MPOLICHTHI U3 PEATbHOM MPAKTUKU
13 Pemienrie 0oCHOBHBIX 3a/1a4 Ha ApooOH,
MPOLICHTHI U3 PEaTbHON MPAKTUKU
19 [Ipu3Haku AenUMOCTH, Pa3I0KEHU
Ha MHOXXHTEJIM HATyPAJbHBIX YUCEN
20 [Ipu3Haku AeTUMOCTH, PA3I0KEHUS
Ha MHO>XHTEJIM HaTyPAJIbHBIX YUCET
1 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHas IPOMOPIIMOHAITBHOCTH
2 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOMOPIIUMOHAIBHOCTH
23 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTtHast MPONOPIIHOHAIIEHOCTH
24 Peanbnsbie 3aBucumoctu. [psmas u

oOpaTHasi MPONOPLHOHATIEHOCTH




KontposnbHas paboTa mo teme

25 " n
PannonaneHbIe yncna
26 bykBeHHBIC BRIpAKCHUS bubmorexa HOK
M P https://m.edsoo.ru/7f41feec
27 Dopmysl
28 DopMmyJbl
29 [lepemennsble. JlomycTUMBbIE 3HAUCHUS
MePEMEHHBIX
[IpeoOpazoBanne OYKBEHHBIX
30 BBIPOKECHHH, PACKPBITHE CKOOOK H bubmorexa OK
P » Packp https://m.edsoo.ru/7f41fafa
NpUBeIeHNE TIOJJOOHBIX CIaraeMbIX
[IpeoOpazoBanre OyKBEHHBIX
31 BBIPOKECHHM, PACKPBITHE CKOOOK U bubmorexa HOK
P » Packp https://m.edsoo.ru/7f41£fd70
npUBeIeHNE TOJOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
32 BBIPAYKEHUH, paCKpbITHE CKOOOK U
MIpUBEICHNE OJIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
33 BBIPAXEHHM, pacKpbITHE CKOOOK U
MpUBEICHNE TTOT00HBIX ClaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnnoreka [JOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpalbHbIM bubnuoreka [JOK
rokasarejieM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnuorexa [JOK
ToKa3areiemM https://m.edsoo.ru/7f4218be
bubnuoreka [IOK
37 MHoro4yieHsl nommoreka L

https://m.edsoo.ru/7f42276¢




bu6mmoreka [IOK

38 M
HOTOHUICHRT https://m.edsoo.ru/7f422930
19 CnoxxeHue, BBIYUTAHNUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CiioxeHue, BBIUYUTaHUE, YMHOKEHUE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422¢cc8
A1 CnoxxeHue, BBIYUTAHHUE, YMHOKEHHE bu6nmoreka [JOK
MHOTOWICHOB https://m.edsoo.ru/7f422fca
47 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubnnoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIbl COKpALIEHHOTO bubnuorexa [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f42432a
44 ®opmyJibl COKPAILIEHHOTO bubnuorexa [JOK
YMHOEHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILIEHHOTO bubnnorexa [JOK
YMHOEHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f4251d0
43 PasnoxxeHne MHOrO4ICHOB Ha bubmuorexa [JOK
MHOXHTEIN https://m.edsoo.ru/7f423312
49 Pa3znoxeHne MHOTO4ICHOB Ha bu6mmoreka [{OK
MHOYKUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOrO4ICHOB Ha Bbubnmoreka [JOK

MHOXHUTEIN

https://m.edsoo.ru/7f4239de

51

PaznoxeHne MHOTOYJIEHOB Ha




MHOXKHUTCIIN

KonTponbhas pabota no teme

52
"Anredpanyeckue BelpaxeHus"
YpaBHeHue, ITpaBuia
53 npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJILHOCTH YPAaBHEHU
JIuneniHOE ypaBHEHHE C OJHOU
54 IIEPEMEHHOMN, pelleHNE JIMHENHBIX
ypaBHEHUN
JIuHeitHOe ypaBHEHUE C OJTHOM
55 IIEPEMEHHOM, PELICHUE JIMHENHBIX Bubmmorexa [JOK
p L p https://m.edsoo.ru/7f420482
ypaBHEHUH
JIuHeitHOe ypaBHEHUE C OJTHOM
56 MEPEMEHHOM, PEIICHUE JTUHEUHBIX
ypaBHEHUH
57 Pemnienne 3a7a4 ¢ IOMOIIBIO Bbubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenne 3a1a4 ¢ MOMOIIBIO bu6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemienue 3a1a4 ¢ MoMOIIbIO bubmuoreka [JOK
YPaBHEHUI https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4 ¢ moMoIIbI0 bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHE C IByMs bubnuorexa [JOK
TIepEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7f427¢32
2 JluneiiHoe ypaBHEHHE C IBYMS bubnmoreka [JOK

MIEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427e8a




CucreMa IByX JUHEUHBIX YPABHEHHI

bubmnoreka [IOK

63 C IByMS NIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHEHHBIX YpaBHEHUH
C IByMs1 IEPEMEHHBIMU
65 Cucrema 1ByX JIMHEHHBIX YpaBHEHHUM
C IByMs1 IEPEMEHHBIMU
66 Cucrema IByX JIMHEHHBIX ypaBHEHUI
C IByMs1 IEPEMEHHBIMU
67 Pewrenue cucreM ypaBHeHUN bubmorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHUI bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemrenue cucreM ypaBHEeHUH bubmorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHU
71 Pewrenue cucreM ypaBHeHUN
7 KonTponbnas pabota no teme bubnuorexa [JOK
"JIuneiitHbie ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha psiMoi bubmorera [IOK
https://m.edsoo.ru/7f41de76
bubnnorexa [IOK
7 HucroBble HpoMEKy Tt httDs://m.edsocL).Iru/7f4ldff2
75 Hucnosble IPOMEKYTKH
76 PaccrosiHne Mex 1y 1ByMsl TOUKaMH
KOOPJIMHATHOU MPSIMOt
77 Paccrostnie Mexay AByMsl TOUKaMH

KOOPJAMHATHOW MIPSIMOM




73 [IpssMoyronbpHas cucteMa KOOpINHAT bubnuoreka [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrombHas cucreMa KOOpAUHAT bubmumorexa LIOK
Ha TJIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuoreka [IOK
bopmymamu https://m.edsoo.ru/7f41e8a8
21 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuorexa [IOK
bopmymnamu https://m.edsoo.ru/7f41ed80
%) [Ipumeps! rpadukoB, 3a1aHHBIX
dhopmynamu
23 Urenue rpaduKoB peaibHbIX bubnnorexa [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
%4 Urenue rpaduKoB peaibHBIX
3aBUCUMOCTEN
Bbu6nmorexa [JOK
85 I1
OHATHE QyHKIHH https://m.edsoo.ru/7f41ef06
86 I'padpux Gpynkumm
. . bubmuoreka [JOK
87 CroficTsa pyniimii https://m.edsoo.ru/7f41{f078
bubmnoreka [IOK
88 Csoi i
BOHCTBA yHKIIHii https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [{OK
89 Juseitnas Gynics https://m.edsoo.ru/7f427282
bu6mmorexa [IOK
90 JIuneii
MHCHHAT QyHKIHA https://m.edsoo.ru/7f427412
91 [TocTtpoenue rpaduka TuHETHON bubnuorexa [JOK

byHKIIN

https://m.edsoo.ru/7f426d1e




92

[TocTpoenue rpaduka TuHEHHOMN
byHKIIN

93

I'padux pynkumm y =[x|

94

I'paduk ynkmmu y =[x|

95

KonrtponbHas pabora no Teme
"KoopnauHats! 1 rpaduky.
Oynkuun" / Beepoccuiickas
poBepoyHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41£50a

96

Hrorosas koHTpoOabHAs padboTa /
Bcepoccuiickas npoBepouHas pabota

bu6mmorexa [IOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHME OCHOBHBIX MOHATHUN U
METOIOB Kypca 7 Kiacca, 00o01ieHue
3HaHUI

98

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METOIOB Kypca 7 Kiacca, 00001IeHne
3HAHUU

bubmnoreka [IOK
https://m.edsoo.ru/7f429132

99

[ToBTOpEHNE OCHOBHBIX OHATHUN U
METOJIOB Kypca 7 Kiacca, 00001meHue
3HAHUU

bubmuoreka [JOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEeHNE OCHOBHBIX MMOHATHH U
METOIOB Kypca 7 Kiacca, 06o01ienue
3HAHUU

101

[ToBTOpEHME OCHOBHBIX NOHATUN U
METO/I0B Kypca 7 kijiacca, 000011IeHue
3HAHUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHME OCHOBHBIX MOHATUNA U
METOJIOB Kypca 7 Kiacca, 00001ieHne
3HAHUHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a900




OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

102




8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Koutpoasbnbie | IlpakTuyeckne | H3YYEHH
n/n Bcero oOpa3oBaTesibHbIE
padoThI padoThI s
pecypchl
1 KBanpaTHeiil KOpeHb U3 YHCIia 1 buGnnorexa [IOK
P P https://m.edsoo.ru/7f42d452
2 [TousaTre 00 UPPaMOHAIIEHOM YHCIIE 1 bubmmorexa LHOK
bp https://m.edsoo.ru/7f42eaaa
3 Jecsatuunbie mpuOIMHKEHUS I
HUPPAMOHATBHBIX YUCENT
4 JlecsaTHYHbIC TPUOITKCHHS 1
UPPALMOHATIEHBIX YUCEN
JlelicTBUTENIbHBIE YUCIIA 1
CpaBHeHHE IEMUCTBUTEIIBHBIX YHCEI 1
CpaBHEHHE TEVCTBUTEIIBHBIX YUCEI 1
2 ApudpmeTnueckuii KBaapaTHbIN |
KOpEHb
9 VYpaBHeHUE BUJa X* = a 1
10 CaoiicTBa apudmMeTndecKux | bubmuorexa [JOK
KBaJpaTHbIX KOPHEN https://m.edsoo.ru/7f42d862
1 CaoiicTBa apudMeTnyecKux | bubnuorexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[IpeoOpazoBaHme YNCTOBBIX
. bu6mmoreka [{OK
12 BBIPAXKEHHM, COAEPKALINAX 1

KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42dd26




[IpeobOpazoBaHue YUCTOBBIX

bu6mmoreka [{OK

13 7
BHPDICETIH, CONCPHATIIX https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
[IpeoOpazoBaHme YNCTOBBIX
14 BBIPKEHUM, COACPKAIINX bubmorexa HOK
P > ConeprRalll https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
KonTpouabsnas padora Nel «
15 ApudmMeTnyecKuil KBaAPATHBIN bubmoreia HOK
P . P https://m.edsoo.ru/7f42¢262
KOpPEHb U ero CBOicTBa»
16 CrermneHb ¢ LETBIM MOKa3aTeaeM bubmotera [IOK
I https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluCh YnCa.
Pa3mepsl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T ANEMEHTaPHbBIX YACTHIL J10 bubnuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPY’KaIOIIeM MHUPE
13 CBoiicTBa CTEIIEHHU C LICJIBIM bubmuoreka [JOK
MOKa3aTejieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHHU C LIEJIBIM bubmuoreka [JOK
[oKa3arejieM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHHU C LIEJIBIM bu6mmoreka [JOK
[oKasareiieM https://m.edsoo.ru/7f435648
] CBoOICTBa CTEIICHH C LIEIBIM bubmnoreka [IOK
[oKasarejieM https://m.edsoo.ru/7f43599a
” KonTposbHnas pabora Ne2 bubnumorexa [IOK
CreneHs C 1eJIbIM MOKA3aTEIEM https://m.edsoo.ru/7f435ed6
23 KBagpartuslil TpExuieH




24

KBanpaTHbiii TpéxuiieH

Pasnoxenune kBagpaTHOro

bu6nmoreka [JOK

25 TpEXUIeHa Ha MHOKHUTEIN https://m.edsoo.ru/7f42fd38
2% Paznoxxenue kBagpaTHOrO bubnnoreka [JOK
TpEXWIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KonTposbnasi padora Ne3
27 "KBaagparnsbie kopau. Ctenenu. bubmmorexa LIOK
KbapaThbiii Tpexwien’” https://m.edsoo.ru/7f42ec80
28 | Asrebpariccias 1poe i atsoo T2
Jonyctumble 3HaUECHUS
29 MIEPEMEHHBIX, BXO/ISIINX B
anredbpanvecKkue BoIpasKeHUs
JonycTiumble 3HaYSHUS
30 MEePEMEHHBIX, BXOIAIINX B
anredpanvecKkue BoIpaKeHUs
31 OcCHOBHOE CBOMCTBO bubmnoreka [IOK
anredpandecKou 1podu https://m.edsoo.ru/7f4308¢e6
32 Coxpatuerne Apodeit Etilfi/l;llzfgsigﬁ%f%%&
3| Coxpamenme apobiei e raenosalTeates
4| commane s e 08 s
15 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
U JlelleHue anredpandeckux qpooeit https://m.edsoo.ru/7f43128¢
16 CnoxeHue, BBIUYUTaHUE, YMHOKEHUE bubmnoreka [HOK

U JICJICHHE alreOpandeckux Apooeit

https://m.edsoo.ru/7f4315¢c0




37 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE bubmnoreka [IOK
U JICJICHHE alNreOpandeckux Apooeit https://m.edsoo.ru/7f4318¢2
18 CrnoxeHue, BBIMUTAaHUE, YMHOKEHUE bu6nunoreka [JOK
U JICJICHHE alreOpanyeckux Apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BEIPAKECHHUIH,
39 cop e nrc)a nXx anred znqecxne bubmotera [JOK
Alepalll P https://m.edsoo0.ru/7f43259¢
npobu
[IpeoOpa3oBaHue BBIpAKESHHIA,
40 coAcpIKaIIUX areOpandecKue bubmotera [JOK
Aleprratl p https://m.edsoo0.ru/7f432736
npobu
[IpeobOpaszoBaHue BhIpaKEHUH,
41 coJZiepiKallluX aareopandeckue bubmiorexa HOK
AleprRatl p https://m.edsoo.ru/7f432736
npodu
4 KonTtpoabHas padora Ned bubnuorexa [JOK
"AJuredpaudeckasi 1poon" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 K
BAZIpATHOT ypasHeHHe https://m.edsoo.ru/7f42eela
44 HemonHoe kBagpaTHOE ypaBHEHHUE bubmorexa HOK
AP yp https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHHUE bubmorera [JOK
AP yp https://m.edsoo.ru/7f42eela
46 dopmyJiia KOpHEN KBAAPATHOTO bu6nmmoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42£158
47 dopmyiia KOpHEN KBaIpPaTHOTO bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42{316
43 dopMynia KOpHEW KBaPATHOTO bubnnorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubnuorexa [JOK




https://m.edsoo.ru/7f42fef0

bu6mmorexa [IOK
50 T B
copeMa bueta https://m.edsoo.ru/7f430076
51 Pewenne ypaBHeHuUH, CBOASIINXCA K bubnuorexa [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
5) Pemienue ypaBHeHH, CBOASIIUXCS K bubmnoreka [IOK
KBaJIpaTHEIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiimme apoOHO- bubnuorexa [IOK
palOHAIBHBIE YPABHEHUS https://m.edsoo.ru/7f4328¢c6
54 [Tpocreiimme apoOHO- bubnuoreka [IOK
paluoHalIbHEIE YPaBHEHU https://m.edsoo.ru/7f432b6e
55 Pemenne TekcTOBBIX 3a11a4 C bubmuorexa [JOK
IIOMOILBIO KBAIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42£75¢
56 Pemenne TekcTOBBIX 337124 C bubnnoreka [IOK
MOMOUIBIO KBaJAPAaTHBIX YPaBHECHUM https://m.edsoo.ru/7f42{8{6
57 KonTposbHasi paGora NeS bubnuorexa [IOK
"KBaagpaTrHble ypaBHeHus" https://m.edsoo.ru/7f4301f2
JInHeitHOE ypaBHEHHE C IBYMS
58 NIEPEMEHHBIMHU, €ro IpaduK,
IIPUMEpHI PEIICHUs] YPAaBHEHUH B
LEJbIX YUCIIax
JIuneliHOE ypaBHEHUE C IBYMs
59 NepEMEHHBIMH, €T0 rpaduk,
IIPUMEpBI PEIICHUS] YPABHEHUH B
LEJIBIX YUCIIaxX
60 JInneliHOEe ypaBHEHHE C IBYMs

NEePEMEHHBIMH, €T0 rpaduk,
IIPUMEpBI PEIICHUS] YPAaBHEHUH B




OEJIbIX YUCIaX

61

Pemenne cucreM qByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

62

Pemenue cucreM AByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

63

Pemenne cucrem 1ByX JIMHEHHBIX
YpaBHEHUH C IBYMs IEPEMEHHBIMU

64

[Ipumeps! pelieHus cucTeM
HEJIMHEMHBIX YPABHEHUH C IBYMsI
MePEeMEHHBIMU

65

[Ipumepsl penieHus: cuctemM
HEJIMHEMHBIX YPABHEHUH C IBYMsI
MIEPEMEHHBIMU

66

I'padmueckas uHTEpIpETALIUS
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU U
CHCTEM JIMHENHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

['paduueckas HHTEpIIpETAIIUS
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU U
CHCTEM JIMHEHHBIX YPABHEHUH C
JByMsI IEpEMEHHBIMU

bu6nmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemntenne TekcTOBBIX 3a1a4 C
[IOMOILBIO CUCTEM YPaBHEHUI

69

Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOUIbIO CUCTEM YpaBHEHUI

70

Penrenne TekCTOBBIX 3aj1a4 C
IIOMOIIBIO CUCTEM ypaBHCHHfI

71

UucnoBbie HEPABEHCTBA U HX




CBOMCTBA

YUucnoBble HEPABEHCTBA U UX

72 .
CBOIiCTBa
73 HepaBeHcTBO ¢ 0JHON NTEpEMEHHOMN
74 JIunelinble HEpaBeHCTBA C OJTHOMN bubnuorexa [IOK
MIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f42¢692
75 JIunelinble HEpaBEHCTBA C OJTHOMN bubnuorexa [JOK
MEPEMEHHOM U UX peIICHUE https://m.edsoo.ru/7f42¢840
76 JIuneliHble HEpaBEHCTBA C OJTHON
MIEPEMEHHOM U UX PEIICHHE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOM IIEPEMEHHOMN U UX PEILICHHE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOM IIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEWHBIX HEPABEHCTB C
OZHOM NIEPEMEHHOU U UX PELICHUE
N300pakeHue pereHus TMHEHHOTo
80 HEPaBEHCTBA U UX CHCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c¢9¢4
YHUCJIOBOU MPSIMOM
N306paxeHue perieHus JMHEHHOTO
81 HEpaBEHCTBA U UX CHCTEM Ha bubmmorera [TOK
p . . https://m.edsoo.ru/7f42¢9¢e4
YHUCIJIOBOM MpsIMOi
KonTpoabnasi pabora Ne6
82 "HepaBencTBa. Cucrembl
ypaBHeHMii"
bubnuorexa [IOK
83 [Tonstue pynkunn s

https://m.edsoo.ru/7f433¢c12




OO6acTh onpeiesIeHUsI © MHOYKECTBO

bubmnoreka [IOK

84 3HaYCHUH (PYHKITUN https://m.edsoo.ru/7f433d84
85 CrniocoOb1 3amanus (hyHKIHNA
86 I'padux pyHKIIN
%7 CpoiicTBa pyHKINHU, UX
oTtoOpakeHHe Ha rpaduke
28 Yrenue u nocTpoeHue rpauxkon
byHKIMHA
29 [Tpumeps! rpadukoB QpyHKIMH,
OTpakaroIIMX peajbHble IPOLECCHI
I
SABHCHMOCTH, UX rpadu https://m.edsoo.ru/7f434bbc
91 ['unep6omna
bubnnorexa [JOK
92 Finepbona httos://m.edso:)_.[ru/7f4343e2
03 | Tpadum ymany =< o et 043457
QOYyHKIIMU Yy =X*, y =X, y=VX,y =
94 x|;y Fpal.l(bI/I‘I};CKOG, zemel:lp}lle . bubmmorexa LIOK
. . https://m.edsoo.ru/7f434d38
YpaBHEHUI U CUCTEM ypaBHEHUM
95 Bcepoccuiickasi npoBepouHast bubnuoreka [JOK
padora https://m.edsoo.ru/7f4371aa
96 Hrorosasi KOHTpOJILHasi padoTa f;f;?;ﬁfg;gg}imﬂebé‘
97 IToBTOpEHME OCHOBHBIX IIOHATHN U

METOJI0B KypcoB 7 U 8 KJIacCOB,




000011IeH1E 3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATUI U

98 METOI0B KypCcOB 7 U 8 KJIACCOB 1 buGnnorexa [IOK
/OB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeH1Ee 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
99 METOJ0B KypcoB 7 U 8 KJIaCCOB 1 bubnnorexa [IOK
/OB KYP . ’ https://m.edsoo.ru/7f437510
000011IeHNE 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
100 METOA0B KypcoB 7 U 8 KJIaCCOB 1 bubnnorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHrEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATUH U
101 METOIOB KYPCOB 7 M & KJ1acCOB 1 Bubmrorexa ITOK
FIOB KYP . ’ https://m.edsoo.ru/7f436b88
00001IeHNE 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATUI U
102 METOJIOB KYPCOB 7 U 8 KJ1acCOB 1 bubmorexa LOK
FIOB KYP . ’ https://m.edsoo.ru/7f437858
000011IeH1E 3HAHUIA
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHn
s

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

PanmoHansHBIC YKCIA,
HMppalOHAJIbHBIC YMCIIa, KOHEUHbIE U
OECKOHEYHBIC ACCATUYHBIC APOOH

MHOXECTBO JECMCTBUTEIBHBIX YHUCCII,
JIeliCTBUTEIbHBIEC YHCIIa KaK
OCCKOHEUHBIE JACCATHUYHBIC ,Z[pO6I/I

B3auMHO 0IHO3HAYHOE COOTBETCTBHE
MEXJly MHOXKECTBOM JEHCTBUTEIBHBIX
4KCesl U MHOXKECTBOM TOUYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHME NEMUCTBUTEIBHBIX YHCEII,
apupMeTHIECKUE TEHCTBUS C
JIEACTBUTEILHBIMU YUCIIAMU

[Tpubmmx€HHOE 3HAUYCHNE BEIUYNHBI,
TOYHOCTbH MPUOIKECHUS

OxpyrieHue uucen

OxkpyrieHue yucen

[Ipukuaka u olieHKa pe3yJIbTaTOB
BBIYHMCJIICHUN

[Ipukuaka u OlleHKa pe3yJIbTaTOB
BBEIYMCIICHUN

10

JInnelinoe ypaBHeHue. Pemenue

bubmnorex [IOK




YpPaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

https://m.edsoo.ru/7f43bf66

JInnelinoe ypaBHeHue. Pemenue

11
YPaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KBanpaTtHoe ypaBHeHue. Pemenue
. bubnnorexa [JOK
12 YpPaBHEHUH, CBOJAILIMXCS K s
https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
KBagparnoe ypaBuenue. Pemienue
. bubnnoreka [JOK
13 YpaBHEHUH, CBOIALLUXCS K 1
https://m.edsoo.ru/7f43¢c542
KBaJpaTHBIM
bubnnoreka [JOK
14 bukBanpaTHble ypaBHEHUs i
https://m.edsoo.ru/7f43¢3d0
bubnnorexa [JOK
15 bukBanpaTHble ypaBHEHUs 1
https://m.edsoo.ru/7f43c¢3d0
IIpuMepsl perieHus ypaBHEHUN
16 TpeTher U YeTBEPTOMU CTENIEHEN
Pa3oKeHUEM Ha MHOKUTENU
IIpumepsl penieHus ypaBHEHUN
17 TpEeTher U YETBEPTOM CTENEHEN
pa3oKeHUEM Ha MHOKUTEIU
13 Pemenne npoOHO-paliMOHAIBHBIX bubnuorexa [JOK
ypaBHEHUHI https://m.edsoo.ru/7f43c9b6
19 Pemenuie npo6HO-palinOHaIbHBIX bubnuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f43¢9b6
20 Pemenue TekcTOBBIX 33024
anredpandyeckumM METOI0M
71 Pemenune TekcTOBBIX 33124
anredpanvyeckuM MeTo10M
22 Pemntenue TekcTOBBIX 3a1a4




anre0pandecKuM METOJI0M

KonTponbhas pabota no teme

23 . .
"YpaBHeHUsI ¢ O1HOM nepeMeHHON"
24 YpaBHEHUE € IBYMS IEPEMEHHBIMU U bubnnoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 YpaBHEHUE € IBYMS IEPEMEHHBIMU U bubnuoreka [IOK
ero rpauk https://m.edsoo.ru/7f43d0b4
%6 CucrteMa IByX JTMHEHUHBIX YPaBHEHHI
C IBYMsI IEPEMEHHBIMU U €€ pPEIICHHE
27 Cucrema IByX JTUHEHHBIX YpaBHEHHH
C IByMsI TIEPEMEHHBIMH U €€ PEIICHHE
73 Cucrema 1ByX JTUHEIHBIX YpaBHEHUH
C IByMsI IEPEMEHHBIMU U €€ PEIICHHE
29 Cucrema 1ByX JMHEHHBIX YpaBHEHUN
C IByMsI IEPEMEHHBIMU U €€ pPElICHHE
Pemenue cucrem 1ByX ypaBHEHUH,
30 OJTHO M3 KOTOPBIX JIMHEHHOE, a APYyTroe Brbmoreka IJOK
. p - & 1Py https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pewrenue cucreM nByX ypaBHEHUH,
31 OJHO U3 KOTOPHIX JIUHEHHOE, a IPyroe bubmmorexa [IOK
N P > 4 ApY https://m.edsoo.ru/7f43d55a
— BTOpPOM CTENIEHU
Pemenue cucreM nByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JIMHEMHOE, a IPyroe
— BTOPOU CTEMEHU
Pemenue cucreM nByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JUHEHHOE, a Jpyroe

— BTOpPOM CTENEHU




I'paduueckas naTepnperamnus

34 CHUCTEMbI YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU
35 Pemenne TekcToBBIX 3a1a4
anredpanvyeckiuM crnocooom
36 Pemrenne TekcToBbIX 3a1a4
anredpanvyeckumM crocooom
37 KonrponsHas padora no teme
"CucreMbl ypaBHEHUN"
18 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
19 UuciioBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmoreka [JOK
IIEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f43af08
41 JInHeHbIE HEPABEHCTBA C OHOM bubnnorexa [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JInneliHbIC HEPABEHCTBA C OJTHON bubnuorexa [IOK
[IEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f43af08
43 Cucrempl TMHEWHBIX HEPABEHCTB C
OJTHOM NEPEMEHHOM U UX PEIICHUE
44 CucTeMbl TMHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOU U X PEUICHUE
45 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHON U UX PEILICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK

pereHue

https://m.edsoo.ru/7f43b098




KBanpaTHble HepaBeHCTBA U HX

bubmnoreka [IOK

47
pewenue https://m.edsoo.ru/7f43b21e
43 KBanpaTHble HepaBeHCTBA U UX bubmumorexa LIOK
peuieHne https://m.edsoo.ru/7f43b5a2
49 KBanpaTHbie HEpaBeHCTBA U UX
pelieHue
50 KBanpaTHble HepaBeHCTBA U UX
peleHue
I'padmyeckas nHTEpIpETALIUS
51 Hep ;bBeHCTB u CI/ICTSMI;-IC aBEHCTB C bubnmorexa [IOK
P P https://m.edsoo.ru/7f43b098
IBYMsI IEpEMEHHBIMU
I'paduueckas naTepnperamnms
52 HEpPABEHCTB U CUCTEM HEPABEHCTB C
IBYMsI IEpEMEHHBIMU
53 KonTponbhas pabota no teme
"HepaBencrna"
54 KBangpatuunas Gynkuus, e€ rpaguk u bubnuoreka [IOK
CBOICTBA https://m.edsoo0.ru/7f4396¢6
55 KBangpatuunas QyHkuus, e€ rpaguk u bubnuoreka [IOK
CBOICTBa https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pyHkius, e€ rpaduk u bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f4399b4
57 [TapaGoiia, KOOpAMHATHI BEPIIMHbI bubnuorexa [JOK
mapaboJIbl, OCh CHMMETPHUU TTapaboIIbl https://m.edsoo.ru/7f439¢eb4
[TapaOosia, KOOpAMHATHI BEPIIMHbI bubnumorexa [IOK
58
1apaboJibl, 0Cb CHMMETPHH 1apadoIibl https://m.edsoo.ru/7f43a03a
59 [Tapaboia, KOOPAMHATHI BEPIITHHEI bubnmoreka [JOK




mapaboJIbl, OCh CHMMETPHUH TTapadoIIbl

https://m.edsoo.ru/7f43alac

[TapaGoiia, KOOpAMHATHI BEPILIMHbI bubnuoreka [IOK
60
mapaboJIbl, 0Ch CHMMETPHH ITapadoITbl https://m.edsoo.ru/7f43a3le
61 [Tapabo:na, KOOpAUHATHI BEPIINHBI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a526
62 [Tapabona, KOOpIMHATHI BEPIINHBI
napaboIibl, 0Cb CHMMETPHH NapadoIIbl
63 I'paduku pynkomit: y = kx, y =kx +
b, y=k/x, y=x?, y=vX, y=IX|
64 I'paduku pynkuumii: y =kx, y =kx +
b, y=k/x, y=x*, y=vX, y=|x|
65 I'paduxu pynkmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduxu Qynkumii: y = kx, y =kx +
b, y=k/x, y=x°, y=vX, y=|x|
67 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=¢, y=vX, y=IX|
68 I'paduku pynkmmit: y = kx, y =kx +
b, y=k/x, y=x?, y=vX, y=[X|
69 KonTponbhas pabota no teme bubnuorexa [IOK
"OyukIun" https://m.edsoo.ru/7f43ab84
70 [lonsaTHe ynciIoBoOM bu6mmnoreka [JOK
[IOCIE0BATEIBHOCTH https://m.edsoo.ru/7f43e6¢6
3amaHue nociae10BaTeIbHOCTH
71 eKyppEeHTHOH GopMyIIoii u bubmmorexa LIOK
PEKYPP . pMYy https://m.edsoo.ru/7f43ebda
dbopMyI0ii n-ro YneHa
72 Apudmerndeckasi 1 reoOMeTprIecKas bubnuoreka [IOK




poTpeccuu

https://m.edsoo.ru/7f43ed7e

73

Apudmernueckasi U reoMeTpryuecKas
Iporpeccun

bu6nmoreka [JOK
https://m.edsoo.ru/7f43{3b4

74

@opMyIIbI N-TO 4ICHA
apu(pMEeTUIECKON U TEOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubmuoreka [{OK
https://m.edsoo.ru/7f43f58a

75

@opMyIIbl N-I0 4IeHa
apu(pMETHYECKON U TEOMETPUIECKOMN
IIPOrPECCUi, CyMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ef2¢

76

®opmyJibl N-ro 4ieHa
apu(pMeTHYECKONH U TeOMETPUIECKOMN
IIPOrPECCUii, CyMMBI IIEPBBIX N
YJIEHOB

bubmmoreka [IOK
https://m.edsoo.ru/7f43f0c6

77

@DopMyJIIBl N-TO YJIeHa
apu(pMeTHUYECKOi U TeoOMeTPUIECKOM
MIPOTrPeccuii, CYMMBI MIEPBBIX N
YJIEHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f72¢

78

®opmyJibl N-TO YieHa
apupMETHIECKON U TEOMETPUIECCKOM
MIPOrpeccuii, CYMMBI MIEPBBIX N
YJIEHOB

bubnnoreka [IOK
https://m.edsoo.ru/7f43{f8a0

79

N3o0pakeHue 4ieHOB
apu(pMETHIECKON U TEOMETPUIECCKOM
MPOTrpeccuil TOUKaMH Ha
KOOPJAMHATHOW IJIOCKOCTH

80

N3o0pakeHue uaeHOB




apupMETHIECKON U TEOMETPUIECCKOM
MpOrpeccuil TOUKaMH Ha
KOOPJMHATHOM TIOCKOCTH

81

JInHelHbI 1 DKCIOHEHIINATIbHBIN
pocTt

82

Crno’xHble TPOLEHTHI

bubmnoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

Ci10HBbIE TTPOIIEHTHI

bubnnoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTponbhas pabota no teme
"UucIioBLIE ITOCIEA0BATEILHOCTH "

bubmnoreka [IOK
https://m.edsoo.ru/7f440418

85

[ToBTOpenue, o6o0IIEHNE U
CHCTEeMAaTH3allks 3HAaHMH. 3aIHCh,
CpaBHEHME, ICHCTBHS C
JNCHCTBUTEILHBIMH YHCIIAMH,
JHCIIOBAs TpsMast

86

[ToBTOpEeHME, 00600IIEHUE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOILIEHUS, IPOIIOPLIUU

87

[ToBTOpeHue, 06001mEeHNE 1
cUCTEMATH3aA 3HAHUH.
Oxpyrienue, NpuOImKEeHUE, OIICHKA

88

[ToBTOpEeHme, 06001IeHUE U
cUcTeMaTHu3anus 3HaHu|. Pelnienue
TEKCTOBBIX 33714 aprUPMETHIECKUM
CII0COO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEHME, 0000IIICHUE U
cucreMarusanusa 3HaHul. Pemenue

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4




TEKCTOBBIX 3aJ1a4 apUPMETHICCKUM
cocoooM

[ToBTOpenue, 0600IIEHNE U
cucreMaTu3anus 3HaHuil. Pemenue

Bbu6mmoreka [JOK

20 TEKCTOBBIX 3aJ1a4 apu(PMETUUECKUM https://m.edsoo.ru/7f443fea
croco6om
[ToBTOpEeHME, 00600IIEHUE U

01 CHUCTeMaTHu3aIus 3HAaHNUH. bubmuoreka [JOK
[IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMMYCTUMbIC 3HAYCHHUS
[ToBTOpeHue, 06001IeHNE 1

9 cUCTEMaTH3alnsl 3HAHUM. bubmuoreka [{OK
[TpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPKEHUH, TOMMYCTUMbIE 3HAYCHHUS
[ToBTOpeHnue, 06001IeHNE 1

93 CHUCTEMAaTH3alUs 3HAHUM. bubmuoreka [{OK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f44462
BBIPKEHUH, TOMYCTUMbIE 3HAYCHHUS
[ToBTOpeHue, 06001IeHNE U

94 CHCTEMAaTH3allysl 3HAHUM. bubmuorexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMYCTUMbIE 3HAYCHHUS
IToBTOpEHME, 0000IICHNE U

95 cucrtemaTtusanus 3HaHu. yHKuu: bu6mmoreka [JOK
[IOCTPOEHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444¢56
byHKIUH

96 [ToBTOpEeHME, 0000IIEHNE U bubmuorexa [JOK

cuctemaTusanus 3HaHu. OyHKIuu:

https://m.edsoo.ru/7f444144




MOCTPOCHHE, CBOMCTBA N3YYECHHBIX
byHKIMA

[ToBTOpenue, 0600IIEHNE U
cucrtemaTusanus 3HaHuii. OyHKuuu:

97

IIOCTPOEHNE, CBOMCTBA N3YUYEHHBIX
byHKIMIA

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f44516a

[ToBTOpEeHME, 00600IIEHUE U
03 cucremaTusanus 3HaHui. OyHKuuu:

IIOCTPOEHNE, CBOMCTBA N3YUYEHHBIX
byHKITUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f4452¢e6

[ToBTOpeHue, 06001IeHNE 1
99 cUCTEeMaTU3alus 3HAaHUM.
I'padmyeckoe penieHne ypaBHEHUN

UX CUCTEM

bubmuoreka [{OK
https://m.edsoo.ru/7f445516

[ToBTOpeHnue, 06001IeHNE 1
100 CUCTeMAaTH3alus 3HAHUH.
I'padmyeckoe penieHne ypaBHEHUN U

UX CUCTEM

101 HroroBas KoHTpoNbHas paboTa

102 O06001IeHEe ¥ cUCTEMaTH3aIUA
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBI

7 KJIACC

Kon
MPoBepPsAEMOro
pe3yJbTaTa

HpOBepHeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeJ'le0ﬁ nporpaMmMmsbl OCHOBHOI'O 0o01Iero 06p330BaHI/IH

1

Yucna 1 BEIYUCIIEHUS

1.1

BI)IHOJIHSITI), coycTras YCTHBIC n IIMCBbMCHHBIC HpI/IéMI)I,

apI/I(l)MeTI/ILIeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMH

1.2

Haxogute ~ 3Ha4eHMs  YHUCIOBBIX  BBIPAXKCHMH, IIPUMEHSATD
pa3HooOpa3Hble crIOCOObI M MPUEMBI BRIYUCICHHS 3HAYCHUN JIPOOHBIX

BBIPOKEHHM, COACPIKAITUX OOBIKHOBEHHBIE M IECATUYHBIE TPOOH

1.3

[lepexomuTs OT oOmHOM (GOpPMBI 3amUCH  YUCET K  JPYyrou
(mpeoOpa3zoBbIBaTh  AECATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITHUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO

JIECATHUHYIO ApOOb)

1.4

CpaBHI/IBaTB " ynopsaaounBaTh palifuOHAJIbHBIC YUCJIa

1.5

OxpyriaTh uucna

1.6

BBINONHATE NPUKHUIKY M OLIEHKY pe3yJIbTaTa BBIYUCIICHUH, OLICHKY
3HQYEHUW YHUCJIOBBIX BBIPAXKECHHU. BBIMOMHATE JOEHUCTBUSA  CO

CTCIICHAMU C HATYPAJIbHBIMU IMOKA3aTCIIIMU

1.7

HpI/IMeHSITB MNPpU3HAKHU ACIIMMOCTH, PA3JIOKCHHUEC HAa MHOXUTCIIN

HaTypaJIbHBIX YUCEN

1.8

Pemate  NmpakTUKO-OPDUEHTHPOBAHHBIE  3aJa4d, CBSA3AHHBIE C
OTHOLLIEHUEM BEIINYUH, IIPONOPLHOHAIBHOCTBIO BEIINYUH,
IIPOLICHTAMM, HHTEPIPETUPOBATH pE3yJbTaThl pELICHUS 3a1ad C
y4E€TOM OrpaHUYECHUH, CBS3aHHBIX CO CBOMCTBAMHU PacCMaTpPUBAEMBIX

00BEKTOB

Anrebpanyeckue BbIpaXeHUs

2.1

Ucnonb3oBath anredpanvyeckyro TEPMHUHOJIOTMIO U CHUMBOJIUKY,




NPUMEHSTH €€ B MPOIIECCe OCBOSHHSI yUeOHOTO MaTepuaa

Haxoauth 3HayeHHst OYKBEHHBIX BBIp@XEHUM TIpU  3aJaHHBIX

22 3HAUEHUAX IEPEMEHHBIX
53 BrimonHATE mpeoOpazoBaHMs IENOT0  BBIPAKEHUS B MHOTOWIECH
' IpHUBEIEHUEM TOJJOOHBIX CJIaraeéMbIX, PACKPHITUEM CKOOOK
BBITTONHATE YMHOKEHHE OJHOYJICHA HA MHOI'OYWIEH U MHOTOWIECHA Ha
24 MHOTOWJICH, TNPHUMEHATh (OpMyJbl KBaJgpaTa CyMMbl U KBajpara
pa3zHoCTH
Ocy1ecTBIATh Pa310KEHNE MHOTOYJICHOB HA MHOXKHUTENIH C TIOMOLIBIO
2.5 BBIHECEHHS 32 CKOOKHM OOIIEr0 MHOXKUTEIIS, TPYIIIMPOBKH CJIaraeMbIX,
IpUMEHEHUs (OPMYJT COKPAIIEHHOTO YMHOKEHUS
"6 [IpumensaTs npeoOpazoBaHUSI MHOTOUJICHOB JUISl PELIEHUS PA3IUYHBIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX [TPEIMETOB, U3 pealbHON PAKTUKU
57 Hcnonp30BaTh CBONCTBA CTENEHEW C HATypaJbHBIMU I1OKA3aTEISIMHU
' JUTSL TIpe0Opa3oBaHuUs BRIpAKCHU I
3 YpaBHEHHs 1 HEpABEHCTBA
Pemiats nuHEHBIE ypaBHEHHSI C OJHOM IEPEMEHHOH, NPUMEHSS
3.1 IIpaBWJIa MEPEX0/ia OT UCXOAHOIO YPABHEHUS K PaBHOCHUIBHOMY €MY.
[IpoBepsTh, sABISIETCS U YUCIIO KOPHEM YpaBHEHUS
19 [IpumensaTs rpaduueckue METOAbl NPU  PEIIEHUU  JTUHEHHBIX
' YPaBHEHHUI U UX CUCTEM
13 [TonGupats npuMepsl ap YUCEN, SABISIOIUXCS PEIIeHUEM JIMHEHHOTO
' YpaBHEHHUS C ABYMs [IE€PEMEHHBIMU
Ctpouth B KOOPJAMHATHOM TIOCKOCTH I'paUK JIMHEHHOTO YpaBHEHHUS C
3.4 JIBYMsl T€PEMEHHBIMH; MOJB3YsCh TpapUKOM, MPUBOAUTH IMPHUMEPHI
pelieHus ypaBHEHUs
35 Pemate cuctemsl 1ByX JUHEHHBIX YPAaBHEHHUN C ABYMS IIEPEMEHHBIMU,
' B TOM 4HClie TpadudecKu
CocTaBiATh U pelarh JMHEMHOE YPAaBHEHUE WIHA CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHUH 110 YCIOBUIO 3a/1a4, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MTOJIYYEHHBIN pe3yabTaT
4 Koopaunats! u rpapuku. OyHkuuu
4.1 N300paxaTh Ha KOOPAMHATHOW NPSAMOM TOYKH, COOTBETCTBYIOIINE

3aIaHHBIM KOOpJAWHATaM, Jy4HM, OTPC3KH, HHTCPBAJIbI, 3alIMCLIBATH




YHCIJIOBBIE TPOMEXKYTKH Ha alNredpandeckoMm s3bIKe

4.2

OTtMmeuaTh B KOOpI[PIH&THOﬁ INIOCKOCTH TOYKH TIIO0 3aJaHHBIM

KOOpAMHATaM

43

Crpoutsb rpaduku muHeHbIX ¢yHkuuid. Ctpouts rpaduk GyHKIMH y

=[x

4.4

OnuceiBaTh ¢ TOMONIBI0 (DYHKITUH HW3BECTHBIC 3aBHCHUMOCTH MEXKITY
BEJIMUYMHAMU: CKOpPOCTh, BpEMs, pacCTOSIHUE, LIEHY, KOJUYECTBO,

CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM pabOThI

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[lonumars rpaduueckuit  crmocod MpPEACTAaBICHUS U aHalIM3a
UHPOPMALIMU, HW3BJIEKATh M HWHTEPHPETHPOBATH HHPOPMALUIO U3

rpauKOB peasbHBIX MPOLIECCOB U 3aBUCUMOCTEN

8 KVIACC

Kon
MPoOBEPsAEMOro
pe3yJbTarTa

HpOBepﬂeMble NMPEAMETHBIC PE3YJbTATHI 0CBOCHUSA OCHOBHOM
06p33OBaTeJ'le0ﬁ nporpaMmmsbl OCHOBHOI'O 0o01Iero 06p330BaHI/lﬂ

1

Yucna 1 BEIUUCIIEHUS

1.1

Hcnonp3oBaTh  HayaJbHBIE  NPEICTABICHUS O  MHOYKECTBE
JNEHUCTBUTENIBHBIX YUCEIN U1l CPAaBHEHMSI, OKPYIJICHUS U BBIYMCIICHUH,
n300pakaTh JCUCTBUTENbHBIE 4YHCIAa TOYKAMH HA KOOPAMHATHOMN

MPSAMOI

1.2

[lpumeHsATh TNOHATHE  apU(PMETHUYECKOTO  KBAJPAaTHOTO  KOPHH,
HaXOIUTh KBaJpaTHble KOPHHU, HWCHOJB3Ys MpH HEOOXOAUMOCTH
KaJIbKYJISTOP, BBIMOJIHATH MPeoOpa30oBaHMsl BHIPAKEHUH, COAEepKALIUX

KBaJApaTHBIC KOPHU, UCIIOJIB3Y1 CBOMCTBaA KOpHCfI

1.3

Hcnonp3oBarh 3amucd  OONBIIMX M MallbIX 4YHCEII C IIOMOIIIBIO

JECATUYHBIX Apo0eit u cTeneHei uncna 10

AnrebGpanyeckue BbIpaXeHUS

2.1

HpI/IMeHHTB IIOHATHEC CTCIICHU C ILCJIbIM II0Ka3aTCJIEM, BBIIIOJIHATDH
Hp606p330BaHI/I${ BBIpa)KCHI/II;'I, coAcpKammx CTCICHU C LCIIbIM

IIoKa3aTecjieM

2.2

BBINOMHATE ~ TOXKIECTBEHHbIE  NPEOOpa3oBaHUsl  pallMOHAIbHBIX




BBIPQKEHUII HA OCHOBE IMPaBWI JCUCTBUM HaJ MHOTOYJIECHAMH U

anreOpanyecKuMHU ApoOsSIMHU

23

PackitanpiBath KBagpaTHBIN TPEXUIIEH HA MHOKHUTEIN

24

[IpumensaTh NpeoOpa3oBaHMs BBIPAXKEHUM Ul PEIIECHUS Pa3INYHBIX

3aaa4 3 MaT€MaTukKu, CMCKHBIX IIPEAMETOB, U3 peaanoﬁ IMPAKTUKHN

VYpaBHEHUS U HEpABEHCTBA

3.1

Pemrats HHHeﬁHBIe, KBaJApaTHbBIC YpPAaBHCHHUA HW PaALUOHAIIBHBIC
YpaBHCHUS, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C IByMHA

MEPEMECHHBIMU

3.2

[IpoBoauTh TpOCTEHIIE UCCIACAOBAHUS YpPAaBHEHUM U CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TrpaduyecKux
HpeI[CTaBHeHHﬁ (yCTaHaBJ'H/IBaTI), HUMECT JIM YPAaBHCHHUE WJIM CUCTEMA

ypaBHCHI/Iﬁ peueHus, €CJin UMECT, TO CKOJIBKO, U npoqee)

3.3

[lepexoguts OT cnoBecHOW  (OPMYITUPOBKM  3amauyd K  e€
areOpanyeckoil MOJENIM C MOMOILBIO COCTABIICHHS yYPaBHEHHS HIIU
CHUCTEMBbl ypaBHEHHMH, WHTEPHPETHPOBaTb B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MTOJYUYCHHBIN pe3yJIbTaT

3.4

[IpuMeHATh CBOWCTBA YUCIIOBBIX HEPABEHCTB JIJISi CPABHEHUS, OLICHKH,
peliaTh JIMHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM U MX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WJUTFOCTPAIIMI0  MHOXECTBA  PEIICHUI

HEPABCHCTBA, CUCTEMbI HCPABCHCTB

DyHKIUU

4.1

[Tonnmath W UCHONB30BaTh (YHKIUMOHATIBHBIE TOHITHS M A3BIK
(TepMUHBI, CHUMBOJIMYECKHE OOO3HAUCHHUS), OMNPEACIATh 3HAYCHHE
GYHKIIMM O 3HAUEHUIO apryMEHTa, ONpPEeNeNsTh CBOWCTBA (DyHKUUU

no e€ rpauky

4.2

Crpouts rpaduku 3JeMEHTapHBIX QYHKUIUH BUJIA:

y=klx

kix
, Y =x%, y = x?, y = |X|, onmuChIBaTh CBOMCTBA YMCJIOBOW (PYHKIIUHU IO €&

rpaduky




9 KUIACC

Kon
MPOBEPSAEMOro
pe3yJbTarTa

HpOBepHeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeJ'le0ﬁ nporpamMmmsbl OCHOBHOI'O 0o01Iero 06Pa30BaHI/Iﬂ

1

Yucna 1 BEIYUCIIEHUS

1.1

CpaBHI/IBaTI) U ynopsaaodvBaTh palMOHAJIBHBIC W HPPAlHOHAIIBHBIC

qucia

1.2

BrimonaaTs apI/I(bMCTI/I‘{eCKI/IC HeﬁCTBHH C pallMOHAJIbHBIMU YHUCJIaMH,
CcoucTasd YCTHbIC WU MHUCbMCHHBLIC HpHéMH, BBITIOJIHATH BBIYHCIICHHUA C

HppanquoOHaJIbHBIMU YU CJIaMU

1.3

Haxoguth 3HaueHMs CTEIIEHEH C OCJIBIMH ITIOKAa3aTCIIIMHN U KOpHeﬁ,

BBIYHCJIATH 3HAYCHUA YHCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprFH?ITI) HGﬁCTBHTGHLHBIG YucCiia, BBIMIOJHATE NPUKHUIKY pE3yJibTaTa

BBIYMCIICHUM, OLIEHKY YUCJIOBBIX BBIPAKEHUN

YPaBHeHI/IH " HECPABCHCTBA

2.1

Pemwlate  nuHENMHBIE W KBAJApPATHBIE YPaBHEHHUs, YypaBHECHUS,

CBOJISIIMECS K HUM, TPOCTENIIINE TPOOHO-PALIMOHAJIbHBIE YPABHEHMUSI

2.2

PemraTte cucTtembl JABYX JIMHEHHBIX ypaBHCHHﬁ C ABYMs IICPEMCHHBIMU
" CUCTCMbI IBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YPAaBHCHHUC HC ABJISICTCSA

JIMHEUHBIM

23

Pemate TekcTOBBIE 3amaun anreOpandecKuM CIOCOOOM C TTOMOIIBIO
COCTaBJICHUSI YPaBHEHUS WJIM CUCTEMbI JBYX YpPaBHEHUH C JBYyMs

NEPpEMCHHBIMU

24

[IpoBoauTh mpOCTEHIINE WCCIEIOBAaHUS YPAaBHEHHM U CHCTEM
ypaBHEHHH, B TOM UHCIE€ C NPUMEHEHHEM TpapUuecKux
npejcTaBiIeHui (HalpuMep, YCTaHaBIMBATh, UMEET JIM ypaBHEHHE UIIH

cuCTeéMa ypaBHeHI/Iﬁ peuicHud, €CJIi UMECT, TO CKOHLKO)

2.5

Pemiate  nuHEiiHBIE  HEpaBEHCTBA, KBAaJpaTHBIE  HEPABEHCTBA,
n300paxkaTh pelleHrne HEPaBEHCTB HA YMCIIOBOW MPSIMOM, 3aITUCHIBATH

pEeIICHUC C ITIOMOIIbIO CUMBOJIOB

2.6

Pemars cucTeMbl JMHEWHBIX HCPABCHCTB, CHCTCMbBI HCPABCHCTB,




BKITIOYAIOIME KBaJpaTHOE HEPAaBEHCTBO, HW300pakaTh pEUICHUE
CHCTEMbI HEPAaBEHCTB Ha YHCIOBOHM IMPSIMOM, 3alUCHIBATh PEIICHUE C

IIOMOIIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEpAaBEHCTBA MPH PELICHUM PA3JIMYHBIX 3a/1a4

DyHKIUU

3.1

Pacno3naBate  (yHKIMM ~ u3yueHHbIX  BuA0OB.  Iloka3biBaTh
CXEMaTHYECKH PACTIOI0KEHUE Ha KOOPAWHATHOH IJIOCKOCTH IpaduKOB
byukuuit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTU OT

3HaYeHHUH K03(h(PULIMEHTOB, OMUCHIBATH CBOMCTBA (PyHKIIMI

3.2

[loka3piBaTh CXEMAaTHYECKH PACIOJIIOKEHHE Ha KOOPAMHATHOMN
IUIOCKOCTH TpaduKoB (YHKIMHA BUAA y = VX, Y = |X| U ONHUCHIBAThH

CBOICTBa PyHKLMIA

3.3

Ctpouts u wu300paxkarb cxeMaTH4eCKH TpaduKku KBaJPATUIHBIX
(yHKLINH, ONMUCHIBATH CBOWCTBA KBAJApPAaTHMUYHBIX (QYHKUMH TO UX

rpadukam

3.4

Pacno3HaBaTh KBaJpaTHUHYIO (QYHKIHIO 1O (opmyse, NpUBOAUTH
IpUMephl KBAAPATUYHBIX (PYHKIMHA W3 peanbHOW KU3HU, (U3HKH,

TEOMETPUH

Apudmerndeckast 1 reoMeTpUIeCcKas IpOrpeccuu

4.1

Pacrio3HaBaTh apuMETHUECKYIO0 H T€OMETPHUECKYIO MTPOTPECCHU TIPU

Pa3HbIX crocobax 3aJaHusA

4.2

BBINONHATE BBIUMCIIEHUS C HCIOJIB30BaHHMEM (OpMYINl #-TO UJIeHA
apu(pMeTUYECKOl U TreoMeTpUUYECKOil MPOrpeccuii, CyMMbI MEPBHIX N

YHJICHOB

43

I/I306pa>1<aTL YJICHBI MMOCJICA0BATCIbHOCTH TOYKaAMM Ha KOOpI[I/IHaTHOI\/’I

IIJIOCKOCTH

44

Pemats 3aJa4u, CBA3aHHBIC C YHMCJIOBBIMHU ITIOCJIIECAO0BATCIBHOCTAMHU, B
TOM 4YHCIC 3aJa4dud U3 peaanoﬁ KHU3HHU (C HUCIIOJIB30BaHHECM

KaJIbKYJIATOPA, HU(POBBIX TEXHOIOTHIA)




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna u BBIYUCIEHUSA
Jpobu OOBIKHOBEHHBIE U JECSATHYHBIE, MEPEX0d OT OJHOW (POpPMBI 3alHUCH
1.1 npobeit xk apyroi. IloHsTHe palMOHANBHOIO 4YHCA, 3alUCh, CPaBHEHUE,
YHOPSAAOYMBAHUE PALIMOHATIBHBIX YHCEN
1o Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YUCIaMU. Pemienue 3anay us3
. peaabHOM MPaKTHKHU HA YacTH, Ha 1poou
13 CreneHb C HaTypajJbHbIM IIOKa3aTeJeM: OIpeJesieHle, Mpeodpa3oBaHue
‘ BBIPAXCHUI Ha OCHOBE OIpEENIEHUs, 3aI1UCh OOJIBIINX YHCEI
14 [TpoueHTsl, 3amuch NPOLEHTOB B BHUJE JpoOM M JIpoOH B BHUJE MPOLIEHTOB.
. Tpu ocHOBHBIE 3aJ]aun HA MIPOLIEHTHI, PELICHNE 33124 U3 pealbHON MPAaKTUKU
Ls [IpuMeHeHHe TNPHU3HAKOB  JEIMMOCTH, pAa3JIOKEHHE Ha  MHOXHUTENIU
‘ HaTypaJIbHbBIX YUCEIl
L6 PeanbHble  3aBucuMOCTH, B TOM uucie ImpsmMas U oOparHas
. IPONOPLHUOHATIBHOCTH
2 AnreGpanyeckre BhIPaKECHUS
1 IlepemeHHBIE, YNCIIOBOE 3HAUYEHUE BBIPAXKEHMSI C NIepeMEHHOM. JlonmycTrMble
‘ 3HAYEHUSI IEPEMEHHBIX
55 [IpencraBieHre 3aBUCUMOCTH MEXJy BEJIMUYMHAMU B BuAEe (OPMYIIBL.
. Beruucnenus no gpopmynam
53 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPAKCHMH, TOXXIECTBEHHO  paBHBIE
‘ BBIPAXKEHUS
24 CBolicTBa CTENEHU C HATYpaJIbHbIM I1OKa3aTeIeM
5 s OpnHowiensl U MHOrouseHbl. CreneHb MHorowieHa. CliokeHue, BBIYMTaHUE,
. YMHOKEHUE MHOI'OWICHOB
26 @DopMyIbl COKpPAIIEHHOTO YMHOKEHUS: KBaJApaT CyMMBI U KBaJpaT pa3HOCTH.
' ®opmyJia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOUJIEHOB HA MHOKUTEIN
3 VYpaBHeHus




VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

>l PaBHOCHUJIIBHOCTb YPaBHEHUN
39 JIuneliHoe ypaBHEHHE C OAHOW MEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO
' YpaBHEHUS, PEUICHNE JTUHEUHBIX YPaBHEHUI
13 CocTtaBieHue ypaBHEHUN MO YCIOBHIO 3aJa4d. PemeHne TeKCTOBBIX 3a7ad C
. MIOMOUIbIO YPaBHEHUN
34 JluneliHOE ypaBHEHHUE C JBYMS EPEMEHHBIMH U €ro rpaduk
CucremMa [ByX JIMHEMHBIX ypaBHEHUN C JBYMsl INepeMEHHbIMHU. PemieHue
3.5 CHUCTEM ypaBHEHHUHU CIOCOOOM IMOACTaHOBKU. [IpuMephl pemeHnsi TeKCTOBBIX
3aJa4 ¢ IOMOIIbIO CUCTEM ypaBHEHUN
4 Koopnaunats! u rpaduku. @yHkuun
4.1 KoopanHara Touky Ha IpsIMOM
49 YucioBble IpOMEXYTKU. PaccTosiHue Mexay AByMs TOYKAMHU KOOPAMHATHOU
' pSAMOit
43 [IpssmoyronpHas cucrema koopauHat, ocu Ox u (Oy. AGcrucca M OpaUHATA
. TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumepsl TpadukoB, 3amaHHBIX (QopMmynamMu. UTeHune rpauKoB peansbHBIX
' 3aBHCHUMOCTEN
4.5 [Tonsitne pynkmuu. I'paduk Gynkuu. CBolicTBa PyHKITUN
4.6 Jluneitnas pyukuus, e€ rpagux. I'paduk dyHKINM y = |X|
47 I'paduueckoe perieHue JHMHEHHBIX YpPaBHEHUH H CHUCTEM JIMHEHHBIX
‘ ypaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 UYucna 1 BBIYUCIIEHUS
. KBangparubiii kopeHb u3 uucna. lloHsTHe 00 uppalMoOHAIBFHOM YHCIIE.
' JlecsiTuunble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CroiicTBa apupMETHYECKUX KBAIPATHBIX KOPHEH W WX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAKCHUN U BBIYMCICHUAM. J|eHCTBUTENbHbIC
qucna
1.3 CreneHsb c 1enbIM MokaszaTesneM U €€ cBoiicTBa. CTaHIapTHAs 3alKCh Yucia




Anrebpanyeckue BbIpaXKEHUS

2.1 KBagpaTHbIil TpEXWICH, pa3ioKeHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou
23 Crnosxenue, BBIYUTaHUE, YMHOKEHHE, JIeTICHUE anreOpandeckux apooei
2.4 PanmonansHblie BRIpayKeHUS U X TIpeoOpa3oBaHue
3 YpaBHEHUs 1 HEpABEHCTBA
31 KBagpatHoe ypaBHenue, Qopmyna KOpHEH KBaApaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHMH, CBOIAIIMXCA K JIMHEHHBIM U KBAJIPATHBIM
3.3 [Ipocreiimue qpoOHO-palMOHATBHBIC YPABHEHUS
I'padmyeckas uHTEprpeTanys ypaBHEHHH ¢ IByMsI MEPEMEHHBIMU U CHUCTEM
3.4 JMHENHBbIX YPAaBHEHMN C IByMs nepeMeHHbIMU. [IpuMepsl pelieHust cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU
35 Pemenne TekCcTOBBIX 3a7a4 anreOpandecKuM Crocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TEPEMEHHON
3.8 PaBHOCUIIBHOCTH HEPaBEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJTHON IIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHOM IIEPEMEHHON
4 OyHKIUU
il [onatne ¢ynkuun. OOIacTp omNpeAeNeHHs M MHOXKECTBO 3HAYCHHN
' ¢dbyukmun. CriocoObl 3aaHus QYHKITHI
4.2 I'paduk dynkmuu. Urenue cBoiicTB GyHKIMM 10 € rpaduky
4.3 [Ipumeps! rpa@uKoB GYHKIIHA, OTpaKAOIMINX pealbHble IPOIECCH
44 OyHKIMK, OINUCHIBAIOIIME TPAMYI0O M OOpaTHyI0 MpPONOPIUOHATIbHBIC
' 3aBUCUMOCTH, UX TpaQuKu
4.5 @yHKIMU y =x7, y = X7
4.6 OYHKIMH Y = VX, ) = |X]|
4.7 ['padmueckoe penieHne ypaBHEHUI U CUCTEM YpaBHEHHM

9 KVIACC




Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

Yucia 1 BEIYUCIIEHUS

1.1

PaHI/IOHa.]'H)HBIG quciia, HUppalyOHAJILHBIC 4YHCJIa, KOHCYHLIC H OCCKOHEUHBIE

JECSITUYIHBIE IPOOH

MHOX€ECTBO ACHCTBUTEIIBHBIX YHuCClI, JIECTBUTEIbHBIC YHCIa KaK OCCKOHEUHBIC

JACCATHYHBIC IIpO6I/I. Bzanmuo OAHO3HAYHOC COOTBCTCTBUC MCKIAY MHOKCCTBOM

h2 JEHCTBUTEIBHBIX YMCET U KOOPAUHATHOM npsiMoil. CpaBHEHHE 1EHCTBUTENIBHBIX
qucen
1.3 ApudmeTrnueckue IEHCTBHSI ¢ JEHCTBUTEILHBIMU YHCIIAMHU
Nsmepenus, npubimkeHus, olueHKu. Pasmepsl 00BEKTOB OKPYXKAIOIIEro MUpa,
14 JUINTEIBHOCTh TPOILIECCOB B OKpyXkaromeMm wmupe. [IpubnmxéHHoe 3HaueHUE
' BEJIMYMHBI, TOYHOCTh TpuOIImkeHus. OkpyriaeHue uncen. [Ipukuaka u omeHka
Pe3yabTaTOB BBIYUCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEeHUs ¢ OJTHOM NTEpEMEHHOI
2.2 JIuneiinoe ypaBHeHue. Pemienue ypaBHeHUH, CBOIALLUXCS K JIMHENHBIM
2.3 KBagparnoe ypaBHeHue. Penienne ypaBHeHU, CBOAAIIMXCS K KBaIPATHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelleHHMs YpaBHEHMM TpEeTbed U
' YETBEPTOU CTENEHEN PA3JIOKEHHEM HA MHOKUTEIIH
2.5 Pemenne npoOGHO-pallMOHANBHBIX YpaBHEHUN
2.6 CucreMbl ypaBHEHHI
2.7 YpaBHEHHE ¢ IBYMS TIEPEMEHHBIMH U €T0 TpaduK
2.8 Pemenue cucrem AByX JIMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
29 Pemienue cucrem ByX ypaBHEHMi, OJHO U3 KOTOPBIX JIMHEHWHOE, a JIpyroe —
' BTOPOM CTEIEHU
2.10 I'padmueckas mHTEpIIPETALINS CUCTEMBI YPAaBHEHUH C IBYMSI IIEPEMEHHBIMU
2.11 Pemrenne TeKCTOBBIX 3a71a4 alreOpanyecKuM CrIocoOoM
2.12 YucnoBsle HEPaBEHCTBA U X CBOMCTBA
2.13 Pemienue nuHEHHBIX HEPABEHCTB C OJJHON NMEPEMEHHOMN
2.14 Perienune cucrteM JIMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
2.15 KBanparHbie HepaBeHCTBa
516 I'padmueckas uHTEepmpeTanyisi HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS

NEPEMCHHBIMU




DOyHKIUU

KBaaparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, KoopawHATHI

>l BEPIIUHBI TapadoIibl, 0Cb CAMMETPUU TTapadoIIbI

3.2 I'paduxu Qynkmit y=kx, y=kx+b n ux cBorcTBa

33 I'paduxu Qynkuit y=k/x, y = x° 1 X CBOWCTBA

34 I'paduxu QyHKIMIT , 1 UX CBOICTBA
4 Yucnosle OCIIEI0BATEIbHOCTH

41 Omnpenenenue U crocoObl 3aaHUsl YKMCIOBBIX MOCIIEA0BAaTENIbHOCTEH. 3anaHue
' HOCJIEI0BATEIbHOCTU PEKypPEHTHON (hopMysioi U hopMyIioii n-ro uiaeHa

42 Apudmernueckass mnporpeccus. DopMynsl n-ro  wieHa apU(pMeETHUECKOi
' MIPOrPECCUH, CYMMBI NIEPBBIX /1 YWICHOB

43 I'eomerprueckass mnporpeccusi. QPopMynbl #n-T0  WIEHA T€OMETPUYECKON
' IIPOrPECCUH, CyMMBI IIEPBBIX 7 YWICHOB

44 N3o00pakeHne wieHOB apu(METHUECKOW U TIeOMEeTPUYECKOl mporpeccui
' TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIbHBIA POCT

4.5 Cno>xHbBIE ITPOLIEHTHI




INPOBEPAEMBIE HA OI'D ITO MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
O0CBOEHHSI OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOT0
o0urero oopazoBanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATHUSMHU: MHOXECTBO, IIOJIMHOXECTBO,
omepaly HaJ MHOXECTBAMH, yMEHHE OIEepUPOBATh MOHATHUIMH:
rpad, cBs3HBIA Tpad, AepeBo, LUKI, MPUMEHATh UX TPU PEIICHUU
3aJa4; YMEHHE HCIIONB30BaTh rpaduyeckoe mpeacTaBieHHEe MHOXKECTB
JUISL ONTUCAHMs pealbHBIX MPOIIECCOB U SBJICHHM, MPH PELICHUH 3a/1a4

U3 IPYTUX Y4eOHBIX MPEeIMETOB

YMmenue ONCpUpOBaTh MOHATHAMU: OIPCACICHUC, aKCHMOMA, TCOpEMaA,
A0Ka3aTejIbCTBO, YMCHHEC pacClioO3HaBaTb MCTHHHBIC W  JIOXKHBIC
BBICKA3bIBAHUS, I[MPUBOAUTL MNPHUMEPBI W KOHTPHPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUSA BBICKQ3bIBaHUH

YMeHHe onepupoBaTh MOHATHAMHU: HAaTypaJIbHOE YHUCIIO, IPOCTOE M
COCTaBHOE 4YMCJIO, JEIMMOCTh HATypalbHBIX YHCEN, IPU3HAKU
JETTMMOCTH, LEJIO€ YHCJIO, MOMIYJb 4YHCJA, OOBIKHOBEHHas Ipo0Ob U
JecaTu4Has JpoOb, CTAHJAPTHBIA BUJ YHUCIA, PALMOHAIBHOE YHCIIO,
UppalMOHATILHOE YHUCIIO, apu(METHYECKUH KBaJIpaTHBIH KOPEHbD;
YMEHHE BBINOJHATH JEHUCTBHS C  4YUCIaMH, CpPaBHUBATH U
yHOpAIOYMBATh 4YHUCJA, IMPEACTABIIATh YKCIA HA KOOPAUHATHOMN
IPSIMOM, OKPYTJIATH 4YMCIIA; YMEHHWE JelaTh IPUKUIAKY M OLEHKY

pe3yiibTaTta BBIUMCIICHHI

YMeHue onepupoBaTh IMOHATUSMU: CTEIEHb C LENBbIM IOKa3aTeseM,
apudmMeTHuecKuil KBaJpaTHBIA KOPEHb, MHOTOWICH, alreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOM CTENEHU
OOJbIlIe €IMHUIIBI; YMEHHE BBITIONHATH pacdy€érel 1o Qopmymnam,
npeoOpa3oBaHMsl 1EJIBIX, JIPOOHO-PAlIMOHATIBHBIX BBIPAKEHUU |
BBIPAXKEHUI C KOPHSIMH, PA3JIOKEHUE MHOTOWICHA HA MHOXUTEIH, B
TOM 4HCIIE C UCIOJb30BaHUEM (OPMYJ pa3HOCTH KBAJIpaToB U

KBaJpaTa CYMMbI H Pa3HOCTH

YMeHue ONCpHUPOBATH ITOHATHUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHC C




OJHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NEPEMEHHOI; YMEHUE pellaTh JIMHEWHbIE U KBaJIpaTHbIE YpPaBHEHMS,
JIpOOHO-pallMOHATIFHBIE YPAaBHEHHSI C OJHOW TMEPEMEHHOM, CHUCTEMBI
JIBYX JMHEHHBIX YpaBHEHMI, JTUHEIHbIE HEPABEHCTBA U MX CUCTEMBI,
KBaJ[paTHbIE W JAPOOHO-pallMOHATLHBIC HEPABEHCTBA C  OJHOM
MIEPEMEHHO, B TOM YHUCJIE NIPU PEUICHUH 3a4a4 U3 APYTHX MPEIMETOB
U MPaKTUUYECKUX 3a/ay; YMEHHUE HCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 B KOOPJIMHATHYIO TUIOCKOCTH I M300pa)KEHUS PEIICHUN

yYpaBHEHMI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GYHKLIUHU, HYITH
byHKIHH, POMEKYTKH 3HAaKOIIOCTOSTHCTBA, MIPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOoOINbllee KM HAaUMEHbIIEe 3HAYCHUS
byHKINY; yMEHHe OTIEPUPOBATH TIOHSATHSIMH: npsMast
MPONOPIMOHANILHOCTD, JIMHEWHas (YyHKIUS, KBaapaTuyHas (QYHKIIHS,
oOpaTHasi TPONMOPLUOHAIBHOCTh, Mapaboia, rumepbosa; yMmeHue
cTpouthb rpaduku GyHKIHNA, UCTIONH30BaTh rpadrKu I ONIPeaeTICHUS
CBOWCTB MPOILIECCOB M 3aBUCHUMOCTEH, AJIS PELIeHUs 3aad U3 JIPYrux
y4eOHBIX TIPEJIMETOB W peallbHOW JKU3HM; YMEHHE BBIpaXKaTh

(1)OpMy1'IaMI/I 3aBUCUMOCTH MCKIY BCIIMUMHAMHA

YMmenue OTepupOBaThH MOHSTUSIMHU: MOCIIEZI0BATEILHOCTb,
apupMeTHyeckass M TeOMETpUYecKas  MPOrPEeCcCHH;  yMEHHUe
UCIIOJIb30BaTh CBOWCTBA IOCJIENIOBATEILHOCTEH, (POPMYIIBI CYyMMBI H
oO0IIero 4jieHa MpH pelieHUH 3ajad, B TOM YHCIE 3a1ad U3 JPyrux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHne pemarh 3aJaud Pa3HbIX TUIOB (B TOM YHCIIC HA TPOIEHTHI,
IO ¥ 4YacTH, IBWXKEHHE, PadOTy, IEHy TOBapOB WU CTOMMOCTH
MOKYTIOK ¥ YCITyT, HAJIOTH, 33/1a4i U3 00JIaCTH yIPABJICHUS IUYHBIMHU U
ceMeiiHbIMU  (UHAHCAMH); yMEHHE  COCTaBIIATh  BBIPAXKCHHUS,
ypaBHEHHUsI, HEPABEHCTBA U CHUCTEMbl TIO0 YCJIOBHIO 3aJlayH,
WCCJIEIOBATh IMOJIYYEHHOE PEIICHHE W OLICHWBATh MPaBIONOI00HOCTh

IMMOJIYYCHHBIX pPC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: (GHUrypa, TOUKA, OTPE3OK, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTI'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHUI TPEYrOJbHUKHU, MPSMOYIOJbHBIA TpPEYTOJIbHUK,
MearaHa, OUCCEKTpHCca M BHICOTA TPEYrOJbHUKA, YETBHIPEXYTOJIbHUK,

MnapauiCjorpaMm, pOM6, MNPpAMOYI'OJIbHUK, KBaApaT, Tpareuus;




OKpPYHOCTb, KpYT, KacaTelbHasl; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU
durypamu; yMeHue pemiaTth 3aJadd, B TOM YHUCIIE U3 MOBCEIHEBHOU
JKU3HHM, HAa HAXOXJECHUE TEOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM

W3YYEHHBIX CBOICTB QUryp u ¢pakToB

10

YMeHue omnepupoBaTh IMOHATUAMHU: PABEHCTBO (UIYp, pPaBEHCTBO
TPEYroJbHUKOB; MapajIeIbHOCTh M IMEPHEHIUKYISIPHOCTb IPSIMBIX,
Yroja MeXAy MNpsAMbIMH, MEPHEHIUKYISAP, HAKIOHHAS, IPOEKIHS,
nogobue Guryp, noJoOHbIE TPEYTrOJbHUKH, CAMMETPUSI OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE pPACIIO3HABAaTh PABEHCTBO, CUMMETPHUIO M
nogobue ¢Guryp, napamiesbHOCTh U MEPHEHIUKYIIPHOCTD MPSIMBIX B

OKpY aroIlieM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JUIMHA, PACCTOSHUE, YIOJ
(BemuuMHA yria, CUHYC W KOCHHYC YIJIa TPEyroJIbHUKA), IUIOIIAlb;
YMEHHE OLIEHUBATh Pa3MePbl MPEIMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpe; YMEHHE NpUMEHATh (OpMyJbl MEepUMETpa U  IJIOLIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAM Kpyra, oobema
NOPSAMOYTOJIBHOTO TapajuleseNuIe/ia; yMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHHKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOIICHUS  JUIS

BBIYMCIICHHSI IJTUH, PACCTOSTHUM, TIIOMAICH

12

YMmenue uzo0pakaTh IUIOCKME (UIYypsl M HUX KOMOMHAIMH,
NPOCTPAHCTBEHHBbIE (UTYpHI OT PYKH, C MOMOIIBIO YEePTEKHBIX
MHCTPYMEHTOB W DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIH

CUMBOJIbHOMY OITMCAHUTO

13

YMeHue onepupoBaTb MOHATHSMM:  IPSAMOYrOjbHas  CHUCTEMa
KOOPAMHAT;, KOOpAWHATBI TOYKH, BEKTOp, CyMMa BEKTOpPOB,
IIPOM3BEIEHUE BEKTOPA HA YNCIIO, CKAISIPHOE IPOU3BEACHUE BEKTOPOB;
YMEHHE HCIOJb30BaTh BEKTOPHl U KOOPAWHATHI JJISl MPEACTaBICHUS
JaHHBIX W pEUIeHUs 3ajJad, B TOM 4HCIE M3 JAPYIHMX Y4eOHBIX

IIPEIMETOB U peabHOM KU3HU

14

YMeHune omnepupoBaTh TOHSTHSAMHU: CTOJOMKOBBIE U  KPYTOBBIE
auarpamMmbl,  TaOnuIbl, cpeaHee  apudMeTHYECKoe, MeIuaHa,
HanOoJpIllee W HAMMEHBIIEe 3HAUEHUs, pa3Max YHCIOBOrO Habopa;
yMEHHE  U3BJIEKaTh, MHTEPIPETUPOBATH U  MPEoOpPa3OBHIBAThH

MHQOPMALIMIO, TPEJCTABICHHYI0 B TaOMMIIAX M Ha JAMarpamMmax,




OTPAKAIONIYI0 CBOWCTBA M XAapaKTEPUCTHKH PEATBHBIX MPOIECCOB U
SBJICHHWI, yMEHHE pACIO3HABaTh WM3MCHYMBBIC BCJIUYMHBI B

OKpYy aroIieM MUpe

15

YMeHue onepupoBaTh MOHATHSAMH: CIy4YallHbIA OMBIT (CIIy4aiHbII
9KCHEPUMEHT), 3JEMEHTapHOE COOBITHE (3JIEMEHTapHbBIM HCXOJ)
CIIy4allHOTO OIlbITa, CIIy4yallHOe COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOSATHOCTH CIIyYalHBIX COOBITHH B ONBITaX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3a7jaud METOJIOM OPIraHU30BAHHOIO Iepedopa U C HCIOJIb30BAHUEM
IPaBWJIa YMHOJKEHHUS; YMEHHUE OILICHMBATb BEPOATHOCTH PpEajbHBIX
COOBITUH M SIBICHUH, MOHMMATh POJIb NMPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpYXKAIOLIEM MHpE U B IKHU3HH;
3HAaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJBIINX YHCET U €0 POJIBIO B MACCOBBIX ABJICHUAX

16

YMeHne BBIOMpaTh MOIXOMAIIMNA W3YYEHHBIM METOJ I PEIICHUS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMAaTHKH B
UCKYCCTBE, OIMCHIBATh OTAEJIbHBIE BBIJAIOLINECS  PE3YJbTaThl,
MOJIYYCHHBIE B XOJI€ PA3BUTHs MaTeMaTUKU KaK HAyKH, MPUBOJUTH
MpUMEPHl MATEMATHICCKUX OTKPBITHH U UX aBTOPOB B OTCUECTBEHHOMU

Y BCEMHUPHOHN UCTOpUU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbBIX HA OI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Yucna U BEIYMCIIEHUSA

1.1

HarypanbHsle u niensie yncia. [Ipu3Haky AeIMMOCTH LENbIX YHCEIT

OOBIKHOBEHHBIE u JCCATHUYHBIC ,I[pO6I/I, IMPOUCHTHI, OeCKOHEUHbIE

12 MePUOANYECKHE IPOooH

3 Pammonaneheie  ymcna. Apu(MeTHYECKHE ONepalud C  PaldOHAIbHBIMU
' qrclIaMu

4 JleiicTBuTenbHbIe unciaa. ApuMeTHYECKHUE OIepaluu C JIeHCTBUTEIbHBIMU
. YUCIaMHU

s [TpuOnm>k€HHbIE BBIUMCIICHUS, TpaBUIa OKPYIJIEHUS, NPUKHIKA M OLIEHKa
' pe3yJibTaTa BEIYUCICHUN

2 AnreOpanyeckre BhIPaKESHUS

2.1 bykBeHHbIE BbIpa)XK€HHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ uenbiM nokazateneM. CTeNneHb € palMOHAJIbHBIM I10Ka3aTeJIeM.
. CBoiicTBa CTENEHU

23 MHorouseHsl

24 AnrebGpanueckas qpoob

55 Apudmernueckuit KOpPEHb HaTypajJbHOU CTEIICHH. HevictBus c
. apu(pMeTHUYECKUMU KOPHSIMU HATYPaJIbHOM CTETIeHU

3 VYpaBHEHUSI U HEPABEHCTBA

31 Llensle u npoOHO-panMoOHaNbHbIE YypaBHEHHs. CHUCTEMBI M COBOKYIHOCTH
. YpaBHEHUU

35 Llenbie u ApoOHO-panoOHaNIbHBIE HepaBeHCTBA. CHCTEMbI UM COBOKYIHOCTH
' HEPABEHCTB

33 Pemenne TekCTOBEIX 3a71a4

4 YucnoBbie OCIEA0BATEILHOCTH

4.1 ITocnemoBaTeIbHOCTH, CLIOCOOBI 3aJaHus ITOCICA0BATEILHOCTEH

4.2 Apudmernueckasi U reomeTpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX




IIPOLIEHTOB

5 OyHKIMHU
@yukius, crnocodbl  3amanus  pyskimun.  ['paduk  pysxmum.  O6nacTsb
oTpeseNieH!s] U MHOXECTBO 3HadeHui ¢pyHkuuu. Hynu ¢ynkuuu. IpomexyTtku
5.1 3HAKOTIOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIIMA. MakCHUMyMBbI H
MUHUMYMBbl (pyHKIMH. HanGosbliee m HauMmeHbllee 3HaueHHEe (YHKIMU Ha
IIPOMEXKYTKE
6 KoopanHatsl Ha IpsIMO U IIJIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapTOBbI KOOPIMHATBI Ha MNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX CBOMCTBA
7.2 TpeyroynbHuk
7.3 MHOroyrojasHuKu
7.4 OKpY>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpUYeCKUX BEJTMYUH
7.6 BexTops! Ha MJIOCKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OmnwucarenpHas CTAaTUCTUKA
8.2 BepositHOoCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOINYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET






