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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 357 dacoB: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 knacce — 119 yaca (3,5 gaca B Henento), B 9
Kkimacce — 136 Jaca (4 yaca B HEJIEIIO).



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.

[IpsimoyrosibHast cucrema koopauHaT, ocu Oxu Oy. AOcuucca U opJuHaTa
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.

Anrebpanydeckue BeIpakeHUsI AJiredpandeckue BbIpaskeHust

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 HEPABEHCTBA Y PaBHEHHS U 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.

OyHkmu OyHKUIMH

[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.

OyHky OyHKIUU

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 MOCIeI0BaTENbHOCTH UMCI0BbIE MMOCAEI0BATEIbHOCTH U
nporpeccuu

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

Apudmernueckass U reomerpuueckas nporpeccuud. dopmyinel n-ro uneHa
apu(PMETUUECKON 1 T€OMETPUUYECKON MTPOTPECCHl, CYMMBI MIEPBBIX HUJICHOB.

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

ba3zoBblerornyeckueeicTBus:

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).

Ba3zoBblencciaenoBarejbCcKkueeCTBUA

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.

KoMmyHuKkaTHBHBIEYHHBepCAJbHbley4eOHble1eiiCTBHS:



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, SMOLIMOHAJIbHBIMUHTEJIEKT:

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).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJymyecrBoyacos DJIEKTPOHHBIE
Ne HaunMeHoBaHue pa3ieioB U TeM
Ipakruueckn | (uuppoBbIe)
n/n NMpOorpamMmMbl Bcero KoHTpobHBIEpa0OTHI
e padoThI o0pa3oBaTe/IbHbIEPECYPChI
1 Yucna u BerunclieHus. PanmonaabHbIe ’5 1 bubmuorexa [JOK
s (E:] https://m.edsoo.ru/7f415b90
2 AnrebpanuecKueBbIpaKEHHS 27 1 E;I:;;I;T:;igg/s 415690
bubmuoreka [JOK
3 YPaBHEHHS H HEPABCHCTRA 20 ! https://m.edsoo.ru/7f415b90
bu6nmoreka [JOK
4 Koopaunats! u rpaduku. OyHKIuN 24 1 hitps://m.cdsoo.r/7f41 590
bubmnoreka [HOK
> HosTopene n 06obwmenne 6 ! https://m.edsoo.ru/7£415b90
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0
[NPOTPAMME




8 KUIACC

Kosun4yecTBouacoB JJIeKTPOHHbIE
Ne (undposbie)
HanmeHnoBaHMe pa3/e/ioB H TeM IPOrPaMMBbI Konrtpoabnsie | IlpakTHueckue
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 JlukBunarus yuebnsix nedururos (BIIP, 7xm) 17
bu6mmoreka [IOK
. 1
2 Uucna u Beruucnenus. KBaapatabie KOpHU 15 hitps://m.cdsoo.rw/7f41 Taf
3 Uucna u Beruncienus. CTeneHs ¢ UeIbiM 7 bu6mmoreka [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
Anrebpandeckue BoIpakeHHs. KBaapaTHBIi bubmmoreka [JOK
4 n 5 1
TPEXUJICH https://m.edsoo.ru/7f417af8
5 Anrebpanueckue BelpaxkeHHs. Anredpanyeckas 15 | bubnuorexa [IOK
Ipo0b https://m.edsoo.ru/7f417af8
6 VYpaBHeHust 1 HepaBeHcTBa. KBaspaTHble 15 1 bubnuorexa LIOK
YpaBHCHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnuorexa [IOK
7 . 13
YpaBHEHHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 VYpaBHeHus u HepaBeHCTBa. HepaBencrsa 12 | hitps-//m.cdsoo.ru/7f41 7afg
bubmuoreka [JOK
? DYHKLUHH. OCHOBHEICTIOHATHA > https://m.edsoo.ru/7f417af8
bu6mmnorexa [JOK
10 Dymxipm. HucrospieyHKim ¢ https://m.edsoo.ru/7f417af8
bu6mmorexa [JOK
1
1 Tosroperne i 06obuienne 6 https://m.edsoo.ru/7f417af8




OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

119




9 KUIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumenoBanue pa3aesioB 1 TEM IPOrpamMmabl K()]-[Tpo,m,]-u,]e HpaKTI/I‘-[eCKI/Ie
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 JlukBunarus yueonsix gedumuros (BIIP, 8xi.) 34
. bubmuoteka [JOK
. 1
2 Uucna u BeruucieHus. [leiicTBUTENbHbIEC Ynciia 9 hitps://m.cdsoo.rw/7419d08
3 VYpaBHEHUs U HEpABEHCTBA. Y PABHEHMUS C 14 | bubnuotexa [JOK
OJIHOM MepeMEHHOM https://m.edsoo.ru/71419d08
4 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 | bubnmorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubmnoreka LIOK
.H 1 1
5 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 PyHiuHH 16 ! https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
7 YuciioBbIE NOCIIENOBATEILHOCTH 15 1 hitps://m.cdsoo.rw/7f419d08
2 [ToBTOpenue, 00001IeHIE, CHCTEMATH3AIUS 13 | bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 7 0




IHOYPOYHOE IIJIAHUPOBAHHUE

7 KIIACC
Ne KoanuectBo yacos Hara DJIEKTPOHHBIE
n/ Temaypoka Bcer | KoHTpoJabn IMpakTuyeck | HU3y4YeH undpoBbieodpazoBaTelbHbIEpeC
n ) ble padoThl ue padoTbl ust Ypchol
1 [ToHsTHE panMOHAIBHOrO YKCiIa 1
) Apudmernueckue I1eUCTBUS C )
paloHaIbHBIMU YHCTIAMU
3 Apudmernueckue AeCTBUS C |
palMoOHATBHBIMH YHCTIAMHU
4 Apudmerndeckne 1eHCTBHS C |
palMoHAIBHBIMH YHCIAMU
5 Apudmerndeckre IeHCTBUS C 1
paIoHaIbHBIMU YHCIIAMHU
6 ApudmeTrnueckue AeCTBUS C |
paloHaIbHBIMU YHCTIAMHU
7 CpaBHeHue, |
YHOPSAA0YMBAaHUEPALIMOHAIbHBIXYHCET
2 CpaBHeHue, |
YIOPSIIOYMBAHUEPAITMOHATHHBIX UM CEIT
9 CpaBHeHue, |
YIOPsII0YMBAHUEPALTMOHATBHBIX YU CEIT
10 Crenens ¢ HaTypai oKa3zartelie 1 bubmmorexa LOK
TENEeHb C HAT BHBIMIT TeIeM
yp https://m.edsoo.ru/7f4211de
11 Crenensp ¢ HaTypajIbHBIMIIOKA3aTEIEM 1 bubmmoreka [IOK




https://m.edsoo.ru/7f421382

12 CreneHb ¢ HATYpalbHBIMIIOKA3aTEIEM bubmorexa [TOK
https://m.edsoo.ru/7f42154e
13 Crenens ¢ HaTypaIbHBIMIIOKA3aTEIEM Bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
14 Crenens ¢ HaTypaIbHBIMIIOKA3aTEIEM
15 Pemenrie oCHOBHBIX 3a/1a4 Ha ApooH,
MIPOLIEHTHI U3 PeaIbHOM MPAKTUKH
16 Pemrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 PEATHbHOU MPAKTHKU
17 Pemenrie 0CHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PeaTbHOU MPAKTUKU
13 Pemenrie oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PealbHOU MPAKTUKU
19 [Ipu3Haku AeTMMOCTH, Pa3I0KEHHS Ha
MHO>KUTEIHM HATypaTbHbBIX YUCEIl
20 [Ipu3Haku AeTMMOCTH, Pa3I0KEHUS Ha
MHO’KUTEJIHM HAaTypalbHbBIX YUCEI
21 Peanbubie 3aBucumoctu. [Ipsimast u
oOpaTHasi TPOMOPITUMOHATIBHOCTH
2 PeanbHble 3aBucumoctu. Ilpsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH
73 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPLUHUOHATEHOCTH
24 Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHas MPONOPLUHUOHATEHOCTH
25 KonTponbhas pabota no teme




"PanmoHanbpHEIe ynciia"

26 bykBeHHBIEBBIpAKEHUS bubmorexa [JOK
Y P https://m.edsoo.ru/7f41feec
27 DopMysl
28 DopmyIsl
29 IIepemeHHBIE.
JlonmycTUMbI€3HAUECHUSTIEPEMEHHBIX
[IpeobpazoBanre OyKBEHHBIX
30 BBIPAYKECHHI, pACKPBITHE CKOOOK M bu6morexa TIOK
P » PAckp https://m.edsoo.ru/7f41fafa
MpHUBEICHNE TTOJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
31 BBIPAYKCHHH, paCKPHITHE CKOOOK B bubmorexa TIOK
P » Packp https://m.edsoo.ru/7f41fd70
MpUBEICHNE TTOJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
32 BBIpAKEHUI, paCKPBITHE CKOOOK 1
MIPUBEJICHNE TTOT00HBIX CIaraeMbIX
[IpeobOpazoBanrie OyKBEHHBIX
33 BBIPQ)KEHUH, PAaCKPHITHE CKOOOK U
MpUBEJIEHNE TTOT00HBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmnorexa [HOK
IOKa3aTeyieM https://m.edsoo.ru/7f421382
35 CBoJicTBa CTENIEHU C HATYPAJIBHBIM bu6nuoreka IIOK
roxkasareJjieM https://m.edsoo.ru/7f42154¢
16 CBolicTBa CTENEHU C HATYPaAJIbHBIM bubnuoreka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f4218be
bu6muoreka [{JOK
37 MHoro4yieHsl nommoreka L

https://m.edsoo.ru/7f42276¢




but6mmoreka [{OK

38 M
HOTORICHRT https://m.edsoo.ru/7f422930
19 CnoxxeHue, BEIYUTAHHUE, but6mmoreka [IOK
YMHO>KEHUEMHOT OYJIEHOB https://m.edsoo.ru/7{422af2
40 CrnoxeHue, BEIYUTAHUE, bubmmoreka [JOK
YMHO>KEHUEMHOT OYJIEHOB https://m.edsoo.ru/7f422cc8
A1 Cnoxenue, BBIYUTAHUE, bubnunoreka [JOK
YMHOXXE€HUEMHOT OYJICHOB https://m.edsoo.ru/7f422fca
47 CnoxeHue, BEIYMTAHUE, bubnuoreka [IOK
YMHOXXEHUEMHOIO4JICHOB https://m.edsoo.ru/7{423182
43 DopMyIBICOKPAIIEHHOTOYMHOXKCHUS bubnnorexa [IOK
pMYy patt y https://m.edsoo.ru/7f42432a
44 DopMyIBEICOKPAIIEHHOTOYMHOXKCHHUS bubnnorexa LIOK
pMYy paitl y https://m.edsoo.ru/7f42464a
45 DopMyIBEICOKPAIIEHHOTOYMHOXKCHHU buGnnorexa LIOK
pMYy partl y https://m.edsoo.ru/7f424¢12
46 DopMyIBICOKPAIIEHHOTOYMHOKEHHUS bubmmorexa TTOK
pMy pattl y https://m.edsoo.ru/71424£d2
47 D opMyYITBEICOKPAIEHHOTOYMHOKEHUS bubnmorexa LIOK
pMY partt y https://m.edsoo.ru/7f4251d0
48 PasnoxeHneMHOrO4wIEHOBHAMHOKHUTEIN bubmmorexa ITOK
https://m.edsoo.ru/71423312
49 Pa3noxxeHneMHOro4weHOBHAMHOXKUTEIU bubnnorexa LIOK
https://m.edsoo.ru/7f4237fe
50 PasnoxxeHneMHOrO4WICHOBHAMHOXKUTEIN bubnnorexa LIOK
https://m.edsoo.ru/7f4239de
51 PaznoxxeaneMHOrowieHOBHAMHOKUTEIU
52 Konrponbnas padora no teme




"Anrebpanyeckue BoIpakeHus"

VpaBHEeHHE, TIpaBuIIa MpeoOpa3oOBaHUs

53
ypaBHEHUsI, PAaBHOCWJIBHOCTh YPaBHEHUN
JIuneliHOE ypaBHEHHE C OQHOU
54 IIEPEMEHHOM, pelICHUE JIMHEMHBIX
YpaBHEHUN
JIuneliHoe ypaBHEHHE C OJHOU
55 ne CMCHHO}I;Ip elleHNe JTUHENHBIX Enbmorexa ITOK
P o P https://m.edsoo.ru/7f420482
ypaBHEHUH
JIuneitHoe ypaBHEHUE C OJTHOU
56 MEPEMEHHOM, PEIICHUE IMHEWHBIX
ypaBHEHUH
57 Pemenue 3agay ¢ noMOIIBI0 YpaBHEHUN bubnmorexa LIOK
A HbIo yP https://m.edsoo.ru/7f42064¢
58 Pemtenue 3agad ¢ moMOMIbIO YpaBHESHUN Enbmorexa ITOK
a _ M https://m.edso0.ru/7f420806
59 Pemenue 3ama4 ¢ mOMOIIBIO YPaBHEHUH bubnnorexa LIOK
a HbIO YP https://m.edsoo.ru/7f4209a0
60 Pemenue 3ama4 ¢ mOMOIIBIO YPaBHEHUH bubnnorexa LIOK
A Hibto ¥p https://m.edsoo.ru/7f420e6e
61 Jlunelinoe ypaBHEHHE C IBYyMsI bubnmnoreka [JOK
MEPEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427¢32
2 JIuneliHOE ypaBHEHUE C IBYMs bubnuoreka LIOK
NEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JIMHEHHBIX YPaBHEHUH C bubmunoreka IIOK
JIByMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JUHEUHBIX YPaBHEHUH C

ABYMA IICPCMCHHBIMHA




CucreMa IByX JUHEUHBIX YPAaBHEHUH C

05 JBYMs IEPEMEHHBIMU
66 Cucrema 1ByX JIJMHEHHBIX YpaBHEHHH ¢
JBYMSI TIEPEMEHHBIMHU
67 PemenuecucremypaBHeHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 PemennecncremypaBHeHHIT bubmorexa [JOK
https://m.edsoo.ru/7f42865a
69 PemenuecrucremypaBHeHHt bu6morexa TIOK
https://m.edsoo.ru/7f4287d6
70 PemenunecrucremypaBHeHHt
71 PemennecncremypaBHeHUN
7 KonrponsHas padora no teme bubnuoreka [IOK
"Jluneiinbie ypaBHeHUS" https://m.edsoo.ru/7f421044
73 Koopaunararoukunanpsmon bubmorexa HOK
https://m.edsoo.ru/7f41de76
bubnmoreka [JOK
74 HHcoBBICIPOMENRY TIKH https://m.edsocL).Iru/7f4ldff2
75 UuCoBBIEIIPOMEKYTKH
76 Paccrosinue Mexay 1ByMsl TOUKaMU
KOOPJAMHATHOU IIPSMOM
77 PaccrosiHue Mexay 1ByMsl TOUKaMU
KOOPAMHATHOU MPSAMOI
73 [IpssMoyronbpHas cucTeMa KOOpIMHAT Ha bubnuorexa [JOK
IUIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucTeMa KOOpAWHAT Ha bu6muoreka [IOK

IIJIOCKOCTH

https://m.edsoo.ru/7f41e42a




20 [Ipumepsirpadgukos, bubmuorexa [JOK
3aIaHHBIXOpMYyTIaMHU https://m.edsoo.ru/7f41e8a8
21 [Tpumepsirpadgukos, bu6mmoreka [IOK
3aIaHHBIXOPMYyTIaMU https://m.edsoo.ru/7f41ed80
%) [TpumepsIirpadukos,
3aJJaHHBIX(hOpMyTIaMH
23 [Tpumepsirpadukos,
3aJJaHHBIX(hOpMYTIaMU
24 UrenuerpadukoBpeanbHbIX3aBUCUMOCTE bubnuotexa [JOK
51 https://m.edsoo.ru/7f41ea24
25 Urenunerpad@uKoBpeaIbHBIX3aBHCUMOCTE
71
bu6mmoreka [IOK
IT
86 OHATHEDYHKILHH https://m.edsoo.ru/7f41ef06
87 I'padukpynkumn
. . bubmmoreka [JOK
88 CroficTragyniumii https://m.edsoo.ru/7f41f078
. . bubnuoreka [JOK
89 CroficTsagyniumii https://m.edsoo.ru/7f41f1fe
. but6mmoreka [{OK
20 JlnseitnanyrKipa https://m.edsoo.ru/7f427282
N but6mmoreka [JOK
ol TuneiiHaspyHKuus https://m.edsoo.ru/71427412
bu6nunoreka [IOK
2 I1 HHOM
? OCTPOCHHErPAQHKATHHCHHOH Py HKILHH https://m.edsoo.ru/7f426d1e
93 [TocTpoenuerpapukannHeHONQYyHKIIMN
94 KoHnTtpoinbHas paboTta 1mo teme bubnmnorexa [JOK

"Koopaunatsl u rpaduku.

https://m.edsoo.ru/7f41f50a




Oynknun"/BeepoccuiickasnpoBepovyHas
pabora

[ToBTOpEHNE OCHOBHBIX MOHATUN U

METOJ0B, 0000ICHIE bubnuoreka [JOK
95 . y 1
3HaHui/Bcepoccuiickast mpoBepoydHas https://m.edsoo.ru/7f429c6¢
pabora
96 I'paduxdynkunn y =[x| 1
97 I'papuxdynkunu y =[x| 1
[ToBTOpEHNE OCHOBHBIX MOHATUN U
98 METOIOB Kypca 7 Kiracca, 00001eHne 1 BrbmroTexa LIOK
H“ yp ’ B https://m.edsoo.ru/7f429132
3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHATUNA U
99 METOIOB Kypca 7 Kiracca, 00001eHne 1 BrbmroTexa LIOK
'Hu yp ’ B https://m.edsoo.ru/7142a0e0
3HAHUN
100 | Hrorosas koHTpoJIbHAs paboTa 1
[ToBTOpEHNE OCHOBHBIX IMOHSATHH U
101 METOIOB Kypca 7 Kiracca, 00001eHIE 1 Bubmuorexa LJOK
I[U P ’ - https://m.edsoo.ru/7f42a27a
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
102 METOIOB Kypca 7 Kiracca, 0000IIeHIE 1 Bubmuorexa IJOK
Hv P ’ - https://m.edsoo.ru/7f42a900
3HAHUN
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KUIACC

Ne
n/n

Temaypoka

KoanuyecTBO 4acos

Bce
ro

KounTtpoJbHbiep
a0oThI

IIpakTH4eckue
padoThbI

Jarausyq
eHHA

JuieKTpoHHbIenu¢poBbIcOOpa3oBaTe
JIbHBIEpeCcypchl

1-2

JlukBuaanus yueOHbIX
Ne(UIMTOB I10 TEME:
«[lericTBHS C
OOBIKHOBCHHBIMH U
JIECATHUHBIMH POOSIMI)

3-6

JIukBuanus y4eOHbIX
Jne(UIMTOB 0 TEME:
«JInHeWHbIE ypaBHEHUS»

7-11

JIukBumaus y4eOHbIX
neUIUTOB MO TeMe:
«Perienne TEKCTOBBIX 3a/1a4W»

12-
17

JIukBuanus y4eOHbIX
Je(UIMTOB 0 TEME:
«CBoiicTBa u rpaduku
(GyHKLIUI»

18

KBanpaTHblit KOpeHb U3
quciaa

but6mmoreka [JOK
https://m.edsoo.ru/7f42d452

19

[Mousatue 00
UPPAIMOHATILHOM YHUCIIC

bu6mmoreka [IOK
https://m.edsoo.ru/7f42eaaa




JecsTruunble pUOIMKEHUS

20
UPPALMOHATILHBIX YHCET
)1 Hecsatuynbie mpUOIMHKEHUS
HPPALMOHATEHBIX YUCET
22 JlelicTBUTENBHBIC YHCIIA
73 CpaBHeHue
JIEMCTBUTENbHBIX YHCET
24 CpaBHeHue
JNEHCTBUTENBHBIX YHCET
)5 ApudmeTnueckuii
KBaJPaTHBI KOPEHb
26 VYpaBHeHue Busa X = a
7 CaoticTBa apupMeTHUECKUX bubnmnorexa [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
)3 CaotlicTBa apuMeTUUECKUX bubnuotexa [JOK
KBaJpaTHbIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeoOpazoBaHme YNCTOBBIX
29 BBIPAXKEHHI, COAEPKALIUX bubmmorexa [OK
P >, colepatt https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
[IpeoOpazoBanme YNCTOBBIX
30 BBIPAXKEHUI, COJIEPHKAITUX bubmmorexa HOK
P > coRepatl https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[IpeoOpazoBaHue YUCTOBBIX
31 BBIPAXKEHUI, COJIEPHKALIUX bubmorexa [JOK
P > coRepatl https://m.edso0.ru/7f42e0be
KBaJpaTHBIE KOPHU
32 [TpeoOpa3oBaHue YHCIOBBIX bubnmoreka [JOK

BBIPAKEHUI, COJIEPHKALIUX

https://m.edsoo.ru/7f42¢262




KBaJIpaTHbIE KOPHU

CreneHsn ¢ 1EIBIM

bu6nuoreka [JOK

33
MOKa3aTesemM https://m.edsoo.ru/7f4354a4
CranpapTHas 3alucCh YKCIIa.
Pa3mepbr 00beKTOB
OKpY’Karoliero Mmupa (0T
34 SHSB}/IICHTa HBIX qa(I:)TI/I( 0 bubmmorexa [IOK
P nAa https://m.edsoo.ru/7f436098
KOCMHUYECKHX 00BEKTOB),
JUTUTEIIBHOCTD MPOIIECCOB B
OKPY’KaIOIIeM MHUPE
35 CBolicTBa CTENEHHU C LEJIBIM bubmmoreka [JOK
MOKA3aTeIIeM https://m.edsoo.ru/7f435648
16 CBolicTBa CTENEHH C LEJIbIM bubnuotexa [JOK
[oKasarejieM https://m.edsoo.ru/7f435648
37 CBoliCTBa CTENEHU C LIEJIBIM bubmuoreka [JOK
MOKa3aTeieM https://m.edsoo.ru/7f435648
n CBOMCTBA CTEIEHH C I[EBIM bubmuorexa [JOK
roKasarejieM https://m.edsoo.ru/7f43599a
39 CBolicTBa CTEIICHHU C ICJIBIM bubmuoreka [JOK
MOKa3aTesieM https://m.edsoo.ru/7f435ed6
40 KBanpaThslii TpéxuneH
41 KBanpaTHbiii TpExuiieH
0 Pa3noxenue kBaapaTHOTrO bubmuorexa [JOK
TpEXUIIEHAa HA MHOXKHUTEIHN https://m.edsoo.ru/7f42fd38
13 Paznosxenue kBagpaTHOTO bubnmoreka [JOK
TpEXUIIEHA HA MHOXKHUTEIIHN https://m.edsoo.ru/7f42fd38
44 KonTponbHas padota 1o bu6mmoreka [IOK




temaM "KBagpaTHbie KOPHHU.
Crenenu. KBanpatHblii
TpexwieH"

https://m.edsoo.ru/7142ec80

bu6mmoreka [IOK
45 Anre6 o
firebparaecia Apode https://m.edsoo.ru/7f430382
JonmycTumMble 3HaYEHUSA
46 MEPEMEHHBIX, BXOIAIINX B
anreOpanvecKre BEIPKCHHS
JomycTuMble 3HaYEHUS
47 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKkue BbIpakeHuUs
43 OcHoBHOecCBoICTBOANTEOpA bubnmnoreka [JOK
UYIEeCKOUIpOOH https://m.edsoo.ru/7f4308e6
bubnuoreka [JOK
49 C oeit
OXpatticiiie ApobeHt https://m.edsoo.ru/7f430a8a
. bubnmoreka [JOK
>0 Coxpatnerite 1podeit https://m.edsoo.ru/7f430f44
bu6mmoreka [IOK
51 C ocii
Okpatticiiie ApobeH https://m.edsoo.ru/7f430f44
CrnoxeHnue, BEIYATAHNUE,
52 MHOXXEHHE U JIeJICHUE bubmorexa LHOK
y A . https://m.edsoo.ru/7f43128¢
anreOpanvecKkux apooeit
CnosxeHue, BEIYUTAHUE,
53 MHOKCHHE U JICIICHUE Bubmorexa [IOK
Y A . https://m.eds00.ru/7f4315¢0
anredpandeckux apooeit
CrnoxeHue, BEIYUTAHUE,
bubnuoreka [JOK
54 YMHOKEHHE U JCICHUE

anredpandeckux apooeit

https://m.edsoo.ru/7f4318¢c2




Crnoxenune, BRIYUTAHNUE,

55 MHOXXEHHE U JIeJICHUE bubmmorexa HOK
y g . https://m.edsoo.ru/7f431a20
anreOpanvecKkux apooeit
[TpeoOpa3oBanue
56 BBIPKECHHM, COACPIKAIITUX bubmorexa HOK
P > COnEpaat https://m.edsoo.ru/7f43259¢
anredpandeckue 1poodu
[IpeobpazoBanue
57 BBIPAXKEHHUI, COJIEPHKALIUX bubmorexa HOK
p » coepait https://m.edsoo.ru/7f432736
anreOpanyeckue Apoou
[IpeobpazoBanue
58 BBIPXKEHHM, COAepKalIuX bubmorexa HOK
P > COEpXa https://m.edsoo.ru/7f432736
anreOpanyeckue Apoou
KonTponbhas pabota no
59 Tteme "Anredpanyeckas bubmorexa HOK
p https://m.edsoo.ru/7f431d36
IpoOp"
bu6nmoreka [JOK
60 Kpapatroeypasiene https://m.edsoo.ru/7f42eela
61 HenonHoekBanpaTHOeypaBH bu6muoreka [IOK
€Hue https://m.edsoo.ru/7f42eela
6 HenonnoekBaapatHoeypaBH bubmuoreka [JOK
€Hue https://m.edsoo.ru/7f42eela
63 dopMmyIaKOpHEWKBaAPATHOT bu6mmoreka [IOK
OypaBHEHUS https://m.edsoo.ru/7f42f158
64 DopMyIaKOpHEUKBAAPATHOT bubmuoreka [IOK
OyPaBHEHHUS https://m.edsoo.ru/7f42{316
65 DopMyIaKOPHEMKBAAPATHOT bubmmoreka [IOK
OypaBHEHHUS https://m.edsoo.ru/7f42f5a4
66 TeopemaBuera bub6nuoreka [IOK




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

but6mmoreka [{OK

67 T B
eopeMabueTa https://m.edsoo.ru/7f430076
KonrtposbHas pabora no
68 teMme «KBaaparHbie bubmorexa [TOK
AP https://m.edsoo.ru/7f43¢c542
YPaBHEHHU»

69 Pemenne ypaBHeHuUH, bu6mmoreka [IOK
CBOIAINMXCSA K KBAAPATHBIM https://m.edsoo.ru/7f43¢3d0
[TpocreitmuenpodHo- bu6mmoreka [IOK

70
palvOHAIbHBICYPABHEHHUS https://m.edsoo.ru/7f4328c6

71 [IpocreiimmenpoOHo- bub6nnoreka [IOK
paLMOHAILHBICYPABHEHUS https://m.edsoo.ru/7f432b6e
Pemenne TekcTOBBIX 3a1a4 €

72 IIOMOUIbIO KBAJIPATHBIX bubmorexa HOK

H . P https://m.edsoo.ru/7f42175¢
YpaBHEHHUI
Penienne TekcTOBBIX 3a1a4 ¢
73 MIOMOUIBIO KBAIPATHBIX bubmmorexa [TOK
B . AP https://m.edsoo.ru/7f42816
YpaBHEHHUI
KoHntponbHas padoTta mo
74 teme "KBanpaTHbie bubmorexa HOK
I'['p https://m.edsoo.ru/7f4301{2
YPaBHEHHUSA
JInneliHoe ypaBHEHHE C

75 JIByMsI [IEpEMEHHBIMHU, €TI0
rpaduk, MpuMepbl perieHus
YpaBHEHUH B LENbBIX YUCIIAX

76 Jluneiinoe ypaBHEHHE C

JBYMSI IEPEMEHHBIMH, €TO
rpaduK, IPUMEpHI PEIICHHUs




YpaBHEHUH B LENbIX YUCIIAX

77

JInneiiHoe ypaBHEHHE €
JIByMsI [IEpEMEHHBIMHU, €T0
rpaduk, MpuMepbl perieHus
YpaBHEHUH B LEJBIX YUCIIAX

78

Pewenne cucreM nByx
JIMHEHHBIX YPAaBHEHUN C
JBYyMsI IEpEMEHHBIMU

79

Pewenne cucreM nByx
JIMHEUHBIX YPABHEHUN C
JBYMsI IIEPEMEHHBIMU

80

Pemenue cucrem nByx
JIMHEHHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU

81

[TpumMepsl pelieHus: CUCTEM
HEJIMHEWHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

82

IIpumepsl penieHus: CuCTeM
HEJIMHEWHBIX YPaBHEHUH C
JIBYMsI [IEPEMEHHBIMU

83

['papuueckas
WHTEPIIPETALUS YPABHCHUS
C IBYyMsI IEPEMEHHBIMH 1
CHCTEM JIMHEHHBIX
YpaBHEHUH C JBYMsI
[IEPEMEHHBIMU

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

84

['papuueckas
MHTEPIIpEeTAlNs YPAaBHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6




C ABYMS TIEPEMECHHBIMH U
CHCTEM JIMHEUHBIX
YpaBHEHUH C JIBYMsI
MepEeMEHHBIMHU

85

Pentenue TeKCcTOBEBIX 3a/1a4 C
IIOMOIILIO CUCTEM
ypaBHEHUH

86

Pemrenue TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM
YpaBHEHU U

87

Pemenne TEKCTOBBIX 3a/1a4 C
IOMOIIBIO CUCTEM
YpaBHEHUH

88

UucnoBble HEPABEHCTBA U
HUX CBOICTBa

89

YuciioBbie HEPABEHCTBA U
UX CBOWCTBA

90

HepageHcTBO €
OHONTIIEPEMEHHOM

91

JInnelinble HEpaBEHCTBA C
OJHOU MEPEMEHHON U UX
pemenue

bubmuoreka [JOK
https://m.edsoo.ru/7f42¢692

92

JIunelinble HEpaBEHCTBA C
OJHOU EPEMEHHON U UX
pelenue

bubmuoreka [JOK
https://m.edsoo.ru/7f42¢840

93

JIuHeliHbIe HEPaBEHCTBA C
OJHOU MEPEMEHHON U UX
pelieHue




CucTeMbl JIMHEUHEIX

94 HEpPaBEHCTB C OJHOM bubmorexa LOK
p . g https://m.edsoo.ru/7f42cb88
MIEPEMEHHOMN U UX pEIICHUE
CucTeMBbl JINHEHHBIX
95 HEpPaBEHCTB C OJHOMN Bubmorexa IIOK
p . a https://m.edsoo.ru/7f42cd2c
MEPEMEHHOMN B UX PEIICHHE
CucreMbl TUHEHHBIX
96 HEPaBEHCTB C OJHOU
MIEPEMEHHOMN U UX PEILICHUE
N3obpakenue pereHus
97 JMHEWHOTO HEPABEHCTBA U bubnmnorexa [JOK
HUX CUCTEM Ha YHCIOBOUI https://m.edsoo.ru/7f42c¢9¢4
IpsIMOM
N300paxkeHue peuieHus
08 JIMHEHHOT O HEPABEHCTBA U bubnmoreka [IOK
HUX CUCTEM Ha YHCIOBOH https://m.edsoo.ru/7f42c9¢4
IPsIMOi
KoHTponbHas padoTta mo
99 temaMm "HepaBeHcTBa.
Cucremsl ypaBHeHHN"
but6mmoreka [JOK
100 ITonsitue byHKINH
byHKu https://m.edsoo.ru/7f433c12
O0nacTh onpeacICHHs |
101 MHO>KECTBO 3HaUECHUI Bubmiorexa OK
https://m.edsoo.ru/7f433d84
byHKIIUN
102 Crnioco0wI 3a1anus GyHKIHUNA
103 ['padukdynkunu
104 CaotiicTBa QYHKITUH, UX




oTOOpakeHHe Ha rpaduke

YreHne u NOCTpOCHHUE

105 rpaduKoB QyHKITHIA
[Tpumeps! rpadukoB
106 GYHKIUH, OTpaxarommx
pealibHbIE MTPOLIECCHI
OYHKINH, OUCHIBAIOLINE
107 npsMyIo 1 00paTHYIO bubnmoreka [IOK
MPONOPLIUOHAILHEIE https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IrpaduKu
108 ['unepOoita
109 ['unepOoia
bubnnorexa [JOK
10 Ipaguicyrrim y = x* https://m.edsocl)_.[ru/7f434362
bubmuoteka [{IOK
il Ipaduicysrim y = x* https://m.edSO(I)l.ru/7f434572
DYyHKIMU y =X*, y =X?, y =
112 VX, y = |x|; rpadudeckoe bubnnorexa [JOK
peleHue ypaBHEHUM U https://m.edsoo.ru/7f434d38
CHUCTEM ypaBHEHUI
Hrorosast KOHTpOIbHAsS
113 pabota/Bcepoccuiickas bubmmorexa [TOK
https://m.edsoo.ru/7f434eb4
IIpOBepoYHas pabora
IToBTOpEHNE OCHOBHBIX
114 MOHATUM U METOJOB KYpCOB bubanoreka [JOK
7 u 8 Ki1accoB, 0000IIIEHHE https://m.edsoo.ru/7f4371aa
3HAHUU
115 [ToBTOpEHKME OCHOBHBIX bubnmnorexa [JOK




MOHSTUN ¥ METOJIOB KYPCOB
7 u 8 xi1accoB, 0000IIeHHE
3HAHUH

https://m.edsoo.ru/7143736¢

[ToBTOpEHKME OCHOBHBIX

116 MOHSTUH U METOJIOB KYPCOB 1 bubnmoreka [JOK
7 u 8 K1accoB, 0000IeHIE https://m.edsoo.ru/7f437510
3HAHUN
IToBTOpEHKE OCHOBHBIX

117 MOHSTUN U METOJIOB KYpPCOB 1 bubnmnoreka [JOK
7 u 8 K1accoB, 0000IIIeHIE https://m.edsoo.ru/7f4376b4
3HAHUM
IToBTOpEHKE OCHOBHBIX

118 MOHSATUN U METOJIOB KYpPCOB | bubnmnorexa [JOK
7 u 8 Ki1accoB, 0000IIIeHIE https://m.edsoo.ru/7f436b88
3HAHUI
[ToBTOpEHNE OCHOBHBIX

119 MOHATUN U METOJOB KYypCOB | bubnnorexa [JOK

7 u 8 Ki1accoB, 0000IIIeHHE
3HAHUM

https://m.edsoo0.ru/71437858

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

119




9 KUIIACC

Ne
n/

Tema ypoka

KoauuyecTBo yacoB

Be
ero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3yYeHUs

DJIeKTpOHHbIe Hu(ppoBbIE
o0pa3oBaTe/IbHbIE PeCypPChI

1-7

JlukBuaanus yueOHbIX
Je(UIMTOB 10 TEME:
«Pelrenne kBagpaTHbIX
ypaBHeHUH. Perienue
palroOHANIBHBIX YPAaBHEHHI,
CBOJIAIIMXCS K KBAJ[PATHBIM.
Cucrembl IByX ypaBHEHUU €
JIBYMsI IEPEMEHHBIMU.

oge.fipi.ru

14

JlukBuaamus yueOHbIX
IeUITUTOB O TeME:
«Pemenne muHEMHBIX
HEPABEHCTBA C OJIHOU
MEPEMEHHON M UX CUCTEM.)

15-
20

JIukBumanus y4eOHbIX
neUIUTOB MO TeME:
«CBoiicTBa pyHKIMH U UX
rpaduxm»

21-
25

JIukBuganus y4eOHbIX
NeUIUTOB O TeMe:
«IIpeobpazoBanue
BBIPAKECHUH,
coJleprKalIiX KBaJpaTHbIE
KOpPHH.

CBoICTBa KOPHEH.»




26

KonTponbhas pabota

27

JIukBUAaus y4eOHbIX
Je(UIMTOB 10 TEME:
«IIpeobpazoBanue
BBIPAYKEHHI,
coJepKalux KBaJpaTHbIE
KOPHHU.

CBolicTBa KOpHEH.»

28-
34

JluxkBuaanus yueOHbIX
Je(UIMTOB 10 TEME:
«Pemenne TeKCTOBBIX 337124 C
MTOMONIBI0 YPaBHEHUI

35

PammmonansHabIe yncna,
MppalMOHAJIbHbIE YKCIA,
KOHEYHBIE U OECKOHEYHbBIE
JECATHYHBIE TPOOH

36

MHOX€ECTBO
ENCTBUTENBHBIX YUCEIL,
JIEWCTBUTEIBHBIE YHCIIa KaK
OeCKOHEUYHbBIE IECATHYHBIE
Jpobu

37

B3anmuO onHO3Ha4YHOE
COOTBETCTBUE MEXKIY
MHO>ECTBOM
JICMCTBUTEIIBHBIX YNCET U
MHO>ECTBOM TOYEK
KOOPIMHATHOM IIPSIMOM

38

CpaBHEHHE TEUCTBUTEIBHBIX
qrcen, apuhMETHIECKHE
JIEUCTBHS C
IENCTBUTEILHLIMH YHCIAMHU

39

[TpubnmxE€HHOE 3HAUCHUE




BEJIMYMHBI, TOYHOCTb
npuOIMKEHUS

40

OkpyriieHne yucen

41

Oxpyrienue yucen

42

IIpuknnaka u oneHka
pE3yIbTAaTOB BBIUYUCICHUN

43

[Ipukuaka u oeHKa
pEe3YJIbTATOB BEIYMCIICHUN

44

JIuneitHOe ypaBHEHUE.
Pewienue ypaBHeHuUHN,
CBOJSIIIMXCSI K JIMHEHHBIM

but6morex [JOK
https://m.edsoo.ru/7f43bf66

45

JIuHeitHOe ypaBHEHUE.
Pewienue ypaBHeHUN,
CBOJSIIIMXCS] K JIMHEHHBIM

46

KBanpaTHoe ypaBHeHue.
Pewienue ypaBHeHuUN,
CBOJSIIIMXCSI K KBAIPATHBIM

bu6mmoreka [JOK
https://m.edsoo.ru/7f43¢542

47

KBanpaTtHOe ypaBHEHUeE.
Pewenne ypaBHeHui,
CBOJSIIMXCS] K KBaJPAaTHBIM

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c542

48

bukBanpatHble ypaBHEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/7f43¢3d0

49

bukBaapaTHbie ypaBHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f43¢3d0

50

IIpumeps! pereHus
YpaBHEHUH TPEThEU 1
YETBEPTOU CTEIICHEN
pa3oKEeHUEM Ha
MHOKUTENH

51

[Ipumeps! pereHus




YpPaBHEHUH TPETHEU U
4eTBEPTOU CTEIICHEU
pa3iIoKEeHUEM Ha
MHOXKHUTEIIH

52

Pemenue npo6HO-
palMOHAIBHBIX YPABHEHUMI

bu6moreka [JOK
https://m.edsoo.ru/7f43¢c9b6

53

Pemenue nqpo6HO-
paIrioHATbHBIX YPABHEHHIA

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c9b6

54

Pemenne TeKCTOBBIX 33124
ajnreOpanvdecKuM METOI0M

55

Penrenue TeKCTOBEIX 3a51a4
areOpanyecKuM METOJIOM

56

Perrenue TekCTOBBIX 3a4a4
anreOpanvdecKuM METOJ0M

57

KoHnTtponbhas padoTta mo
TeMe "YpaBHEHUs ¢ OJTHOM
nepeMeHHo"

58

VYpaBHEHHE C IBYyMs
NEPEMEHHBIMH U €ro0 TrpaduK

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

59

YpaBHEHME € IByMs
HEepPEMEHHBIMHU U ero rpapuk

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

60

Cucrema IByX JTMHEHHBIX
YpPaBHEHUH C JBYMsI
MIEPEMEHHBIMU 1 €€ pelIeHue

61

Cucrema IByX JTMHEHHBIX
YpPaBHEHUU C JBYMsI
MIEPEMEHHBIMU U €€ pelIeHUe

62

Cucrema IByX JTMHEHHBIX
YpPaBHEHUH C JBYMsI
MEPEMEHHBIMU U €€ pelIeHue

63

Cucrema IByX JTMHEHHBIX
YpPaBHEHUH C IBYMsI




IIEPEMEHHBIMU U €€ PELICHUE

64

Pemenue cucrem aByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpPYroe — BTOPOM CTEIEHU

bu6moreka [JOK
https://m.edsoo.ru/7f43d23a

65

Pemenue cucrem aByx
YpaBHEHUH, OHO U3
KOTOPBIX JIMHEWHOE, &
JIPyroe — BTOPOM CTENEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d55a

66

Pemenne cucreM nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpPYroe — BTOPOM CTENEHU

67

Pemenue cucrem aByx
YpaBHEHUH, OHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOM CTENEHU

68

I'paduaeckas
HUHTCpIIpETAl CUCTCMBIL
YpaBHEHUH C JIBYMsI
MNEPCMCHHBIMU

69

Perrenue TeKCTOBBIX 3a4a4
anreOpanvdecKuM criocobom

70

Pemnienue TEKCTOBBIX 3a1a4
anreOpanyeckiuM cnocobom

71

Kontpomnbnas pabora mo
teme "Cuctembl ypaBHEHUN"

72

YwuciioBbie HEPABEHCTBA U UX
CBOWCTBA

73

UucnoBble HEPABEHCTBA U UX
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ad5a

74

JIvHelHbIE HEPAaBEHCTBA C

bubnuoreka [JOK




OJHOU MEPEMEHHON U NX
penieHne

https://m.edsoo.ru/7f43af08

75

JIuHeliHbIe HEPAaBEHCTBA C
OJHOM NIEPEMEHHON U HX
peLIeHrE

bu6mmoreka [JOK
https://m.edsoo.ru/7f43af08

76

JIvHeliHbIE HEPAaBEHCTBA C
OJHOU MEPEMEHHON U UX
peLIeHnE

bu6moreka [JOK
https://m.edsoo.ru/7f43af08

77

Cucrembl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOMN U UX PEIICHUE

78

Cuctembl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX PELICHUE

79

CHcTeMbl TUHEHHBIX
HEPABEHCTB C OJJHOM
NIEPEMEHHOM U UX PELICHUE

80

KBagparHble HEpaBEeHCTBA U
WX pEIICHHE

bu6mmoreka [IOK
https://m.edsoo.ru/7f43b098

81

KBanpaTHble HEpaBeHCTBA U
UX pelIeHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f43b21e

82

KBagparHble HEpaBEeHCTBA U
UX pEIICeHNE

bu6moreka [IOK
https://m.edsoo.ru/7f43b5a2

83

KBanpaTHble HepaBeHCTBA U
UX pelIeHue

84

KBagparHble HEpaBeHCTBA U
UX pEIICHUE

85

['padmyeckas
UHTEPIIpETAINsl HEPAaBEHCTB
Y CUCTEM HEPaBEHCTB C
JIBYMsI IEpEMEHHBIMH

bu6mmoreka [IOK
https://m.edsoo.ru/7f43b098

86

I'paduyeckas




MHTEpIPETALNS HEPABEHCTB

" CUCTEM HCPABCHCTB C
JABYMs ICPEMCHHBIMU

KonTponbhas pabota 1no

87 n n
teMe "HepaBeHcTBa

23 KBanpatuunas QyHkius, eé bubmuoreka LIOK
rpaduk u CBONCTBa https://m.edsoo0.ru/7f4396¢6

29 KBagpatnunas pyskmus, eé bu6muoreka [IOK
rpaduk 1 CBOHCTBa https://m.edsoo.ru/7f439842

90 Kanparuunas ¢pynkuus, eé bubnuoreka [JOK
rpaduK U CBOHMCTBA https://m.edsoo.ru/7f4399b4
[TapaGomna, KOOpAUHATHI Bubsorexa [IOK

4 BEPIIMHL! MapabomkI, ock https://m.edsoo.ru/7f439eb4
CHMMETPHUH TTapaboJIbI
[TapaGomna, KOOpAUHATHI Bubsorexa [IOK

92 BEPIIMHEL Napa0OIIEL, OCh https://m.edsoo.ru/7f43a03a
CHMMETPHUH TTapaboJIbI
[Tapaboina, KOOpAUHATHI Bubsorexa [IOK

3 BEPIIMHEL 1apa0OIIEL, OCh https://m.edsoo.ru/7f43alac
CUMMETPUHU NapadoJIb
[Tapabomna, KOOpAUHATHI Bubsorexa [IOK

94 BEPIIMHEL 1apa0OIIEL, OCh https://m.edsoo.ru/7f43a3le
CUMMETPUU NTapadoJIbI
[Tapabomna, KOOpAUHATHI Bubsorexa [IOK

95 BEPIIMHEL apa0OJIEL, OCh https://m.edsoo.ru/7f43a526
CUMMETPUHU NTapaboJIbI
[Tapabomna, KOOpAUHATHI

96 BEPILUHBI 1apadoibl, OCh
CUMMETPUHU NapadoJIb
I'paduku pynkuumii: y = kx, y

97 =kx + b, y=k/x, y=x3, y=VX,

y=Ix|




98

I'padpuxkudynkumii: y =kx, y
=kx + b, y=k/x, y=x3, y=VX,
y=[x]

99

I'paduku pynkuumii: y = kx, y
=kx + b, y=k/x, y=x3, y=VX,
y=[x|

100

I'paduku pynkuumii: y = kx, y
=kx + b, y=k/x, y=x3, y=VX,
y=Ix|

101

I'padukudynkumii: y =kx, y
=kx + b, y=k/x, y=x3, y=VX,
y=Ix|

102

I'paduxu pynkowmii: y = kx, y
=kx + b, y=k/x, y=x3, y=VX,
y=Ix|

103

KonTtponbhas padoTta mo
teme "DyHkun"

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ab84

104

IlousaTne yncnoson
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MPOBEPAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM

INPOI'PAMMDbI
7 KIIACC
Kon . .
IIpoBepsiemble npeMeTHbIE pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOT'O
HPOBEPTEMOT 0011ero 00pa3oBaHus
0 pe3yJbTara
1 Uucna 1 BBIYUCIICHUS
1.1 BoInonHATh, coueTas yCTHBIE M MUCbMEHHBIE TPUEMBI, apu(METHUECKHIE JEHCTBUS C pallMOHAIbHBIMU YHCIAMHU
. HaxoauTh 3Hau€HUs! YMCIIOBBIX BhIPAXKEHHUH, IPUMEHATh pa3HOOOpa3Hble CIOCOObI M MPUEMBI BHIYMCIICHUS 3HAUEHUN
' JOPOOHBIX BBIPAXKEHUH, COAEPIKAIINX OOBIKHOBEHHBIE U IECITUYHBIE TpOOU
13 IlepexoauTs OT OAHOM (POPMBI 3amUCH 4YUCeN K Jpyroi (mpeoOpa3oBbIBaTh JAECATUYHYIO JIpOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECTHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO ACCATUUHYIO IPOOb)
1.4 CpaBHUBATh U YIOPSA0YUBAThH pallMOHAJIbHbIE YUCIIA
1.5 Oxkpyriarh uyncna
16 BBINONMHATE MPUKHIKY M OLEHKY pe3yJbTaTa BBIYMCIICHMH, OLIEHKY 3HAYEHUN YHUCIIOBBIX BBIPAKEHHWW. BBINMOIHATH
' JEUCTBUA CO CTEIICHSAMHU C HATYypPaJIbHBIMU IIOKA3aTEIIMU
1.7 [IpuMeHATH IPU3HAKU JEIMMOCTH, PA3JI0KEHUE Ha MHOKUTENIN HATYPAJIbHBIX YHCEIl
1.8 Pemrats npakTUKO-OpUEHTUPOBAHHBIE 3a1a4H, CBA3aHHBIC C OTHOLLIEHUEM BEIIMYHH, IIPONOPLHAOHATIBHOCTBIO BEJIMUUH,




MPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PEUICHUS 3a/lad ¢ YYETOM OrpaHUYEHUN, CBS3aHHBIX CO CBOWCTBAMHU

pacCMaTpUuBaACMbIX 00BEKTOB

2 Anrebpanyeckue BbIpaKeHUS

1 Hcnonb30BaTh ainredpanyeckyro TEpPMHUHOJOTHIO M CHMBOJIMKY, HNPUMEHSTh €€ B MpPOIEcCe OCBOEHUS YueOHOTro
' MaTtepuana

2.2 Haxonuts 3HaueHus: OyKBEHHBIX BbIPAKEHUH MPU 3aJaHHBIX 3HAUEHUSAX MIEPEMEHHBIX

)3 BeimonHATe npeoOpa3oBaHMsl LEJIOT0 BBIPAXKEHUS B MHOTOYIEH IPUBEICHUEM IOJO0OHBIX CIAaraeéMblX, PACKPBITUEM
' CKOOOK

4 BbINONHATE YMHOXEHHE OJHOYJICHa HAa MHOTOWIEH M MHOTOWIEHa Ha MHOTOWIEH, MPUMEHATh (HOpMyJbl KBajpaTa
' CYMMBI U KBaJpaTa pa3HOCTH

5 OcymiecTBIATh pa3ioKeHUe MHOIOWIEHOB HA MHOXKUTENIU € IOMOIIBIO BBIHECEHHS 3a CKOOKM OOLIEro MHOXHTEIS,
' IPYNIIUPOBKHU CJIaraeMbIX, IPUMEHEHHs (HOpMyYIT COKpPAIIEHHOTO YMHOXKEHHS

Y [TpumMeHsATH IpeoOpa30BaHUsg MHOTOUWICHOB JUIS PEILICHHS Pa3IMYHbIX 33]a4 U3 MaTEeMaTHUKH, CMEXKHBIX [IPEIMETOB, U3
' peanbHON NPAaKTUKH

2.7 Hcnonbs30BaTh CBOMCTBA CTETICHEH C HATYPAIBHBIMU MTOKA3aTEISIMU JIJIS TPe0Opa30BaHMs BRIPAKEHUN
3 VYpaBHEHUS 1 HEPABEHCTBA

31 Pemarp nuHEWHbIE ypaBHEHHs C OJHOM IEPEMEHHOM, NPUMEHSSA INpaBUiIa NMEPEXoJa OT MCXOJHOTO ypaBHEHHS K
' paBHOCUIIBHOMY eMy. [IpoBepsTh, SIBIISETCS JIM YUCIIO KOPHEM YpaBHEHUS

3.2 [TpumensTh rpaduyeckre MeTOAbI IPH PEIICHUH JTMHEHHBIX YPAaBHEHUIA U UX CUCTEM

33 [TonOupath mpuMepsl nap YUCel, BISIOUMXCS PEILICHUEM JINHEHHOTO YPaBHEHUS C ABYMsI IEPEMEHHBIMU

14 CrpouTh B KOOPAMHATHOW IJIOCKOCTH I'paMK JUHEHHOrO YpaBHEHUS C ABYMsI IEPEMEHHBIMU; MOJb3YsICh IpauKoM,
' IIPUBOJUTH IIPUMEPBI PELICHNS YPABHEHMUS

3.5 Pemiate cuctemsl IByX JTMHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHCIIE TpapruecKu




36 CocTaBnaTh M pemiaTe JUHEHHOE YpaBHEHHE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHUH 10 YCJIOBHIO 3aJayH,
' MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4d MOJTYUYEHHBIN pe3yJIbTaT
4 Koopaunats! u rpaduku. @yHkuun
il N300paxaTh Ha KOOPAWHATHOW MPSAMOWM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH,
' MHTEPBaJIbl, 3aMIMCHIBATh YMCIIOBbIE IPOMEKYTKH HA aIreOpanyeckoM s3bIKe
4.2 OTtMeuaTh B KOOPAUHATHON TJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpIUHATAM
4.3 Crtpouts rpaduku muHEHHBIX QyHKIHH. CTpouTh rpaduk GyHKINN y = [X|
a4 OnuceiBaTh C MOMOUIBI0 (YHKIMI H3BECTHBIE 3aBHCHUMOCTH MEXAY BEIMYMHAMH: CKOPOCTh, BpEMs, PacCTOSHUE,
' LIEHY, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM PabOThI
4.5 HaxonuTs 3HaueHune (hyHKIMU IO 3HAYEHUIO €€ apryMeHTa
46 [Tonumaths Tpaduueckuii cnocoO® mpencTaBieHUs W aHanMM3a HH(POpPMAIMHM, H3BJIEKATh M HHTEPIPETHPOBATH
' nH(pOpMaLKIO U3 IPa(UKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEMN
8 KIIACC
Kon . .
A — IIpoBepsiemble npeMeTHBbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'O 00111ero

0 pe3yJbTaTa

o0pa3zoBaHust

1

Yucia ¥ BEIYUCIICHUS

1.1

Hcnonps3oBaTh HavyalbHbIE NPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YMCENl JJII CPaBHEHHUS, OKPYIJICHUS H
BBIYHCIICHHH, N300paxaTh IEHCTBUTEIILHBIC YUCJIA TOYKAMH HA KOOPAMHATHOU MPSIMOMA

[TpumeHsaTh mMOHATHE apUPMETHYECKOTO KBAJPATHOTO KOPHS, HAXOAWTh KBAJpaTHbIE KOPHH, HCIIONB3YS TIpU

1.2 HEO0OXOIUMOCTH KaJIbKYJISATOP, BBHIOIHATH MpeoOpa3oBaHusl BHIPAKEHUH, COIEpKAINX KBAapaTHbIE KOPHH, UCTIONb3YsI
CBOMCTBA KOpHEHN
1.3 Wcnonb30Bath 3anMCcH OOJBIINX U MATTBIX YUCEJT ¢ TOMOIIIBIO ACCITUYHBIX Ap00Oei u crenenei yucna 10




2 Anrebpanyeckue BbIpaKeHUsI
21 [IpuMeHsTh NOHATHE CTENEHU C LIEJBIM II0Ka3aTeJIeM, BBIIOJIHATH NMPE0oOpa30oBaHMsl BbIPAXKEHHM, COAEpKAIIUX CTENEHU
C LIEJIBIM [10KA3aTeIeEM
29 BBIMONHATE TOXIECTBEHHBIE NPEOOpa3OBaHMs PALMOHAIBHBIX BBIPAKEHHH Ha OCHOBE IMpaBMI JEHCTBUH HaJ
MHOTO4JIEHAMH U alIredpanyecKuMu ApoOsMu
2.3 PacknanpiBaTh KBaApATHBINA TPEXUJIEH HA MHOKUTEIN
24 HpI/IMeH;IUTL peoOpa30BaHusl BbIPAXKEHUH JJI PELCHUs Pa3IMuYHBIX 3a7ad U3 MATEMaTHKH, CMEXHBIX IPEIMETOB, U3
peaJIbHOM PAKTUKH
3 YpaBHEHMsI U HEPABEHCTBA
31 Pemars JIVI/IHeﬁHHe, KBaJIpaTHbIE YpPAaBHEHUS W pALMOHAJIBHBIE YPABHEHMsSI, CBOJAIIMECS K HHUM, CHUCTEMBI JIBYX
YPAaBHEHMH C ABYMs IEPEMEHHBIMU
IIpoBouTh MpoCTeiIe UCCIeI0BaHUS YPaBHEHUN M CUCTEM YPaBHEHUH, B TOM UYHUCIIE€ C IPUMEHEHHEM IpapUuecKux
3.2 IpescTaBiIeHU (yCTaHABIMBaTh, UMEET JIM YPaBHEHUE UM CUCTEMa YpaBHEHHI pEIICHUs, €CJIU UMEET, TO CKOJIBKO, U
rpouee)
33 Ilepexonuts oT CHOBeCHUOﬁ (bopMyIMPOBKH 337a4M K €€ anreOpanyeckoi MOJIeNH ¢ MOMOIIBIO COCTaBIICHHS ypaBHEHUS
WJIM CUCTEMBl YPaBHEHUH, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33Ja4 MOJYYEHHBINH Pe3yJIbTaT
IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHMS, OLEHKH, PEIIATh JMHEHHBIE HEPAaBEHCTBA C OJHOU
34 NEPEMEHHON M UX CHCTEMBI, JaBaTh TIpaUUYecKyl0 WIIIOCTPAllMI0O MHOXKECTBA DPELIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPAaBEHCTB
4 DyHKIUU
41 [ToHnmath U UCNOJIB30BaTh (PYHKIIMOHAIbHBIE MOHATHUS U SI3bIK (TEPMUHBI, CAMBOJIMYECKUE 0003HAUEHMSI), ONIPEIEIATh
] 3Ha4YeHUe (QYHKLUH 110 3HAUYSCHHUIO apryMEHTa, ONPEAesITh CBOMCTBA PYHKLUH 110 €€ rpaguKy
Ctpouts rpaduku 37eMEeHTapHbIX (QYHKIUI BUA:
42 y=k/x
, ¥ =X% y =X% y = [x|, onuchIBaTh CBOMCTBA YMCIOBOW (DYHKIMU 1O e€ rpaduKy
9 KIIACC

Kon

IIpoBepsiemble IpeMeTHBbIEC Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa30BaTe/JIbHOM POrPaMMbl OCHOBHOI'O




npoBepsieMor
0 pe3yJbTara

0011ero 00pa3oBaHus

1 Umucia v BBIYUCIICHUS
1.1 CpaBHMBATh U YIOPSJOYMBATH PAlMOHATIBHBIE U UPPAIIMOHAJIBHBIE YKCIIa
12 BrimonusaTe apudmernyeckue NEUCTBUS C PallMOHAIBHBIMH YUCJIAMHU, COYETasl YCTHbIC U MHCHbMEHHBIE MPUEMBI,
BBITIOJTHSITH BBIYHUCIICHUS C HPPAIMOHATLHBIMHU YHCIIAMH
1.3 HaxonuTth 3HaueHMs CTENEHEN C LEJIBIMU TOKA3aTeJIIMU U KOPHEH, BBIYHMCIIATh 3HAUEHHS YHCJIOBBIX BBIPAKEHUI
1.4 OprrJ'IHTLV JNEHCTBUTENIbHBIE YHCIA, BBINOJIHATH MPUKHUIKY pPE3yNbTaTa BBIYUCICHUH, OLEHKY YHCJIOBBIX
BbIpaKEHUI
2 YpaBHEHHUsI U HEPABEHCTBA
21 Pemarp nwHEWHbIE W KBaJpaTHbIC YypaBHEHUS, YPaBHEHHS, CBOJAIIMECS K HUM, MpOCTemme apoOHO-
palroOHAIbHbIE YPABHEHUS
29 Pemate cuctembl aBYyX nHHeﬁHHxvypaBHeHHﬁ C JIByMs MEPEMEHHBIMU U CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX
OJIHO YPaBHEHHE HE SIBJISICTCS JIMHEHHBIM
23 Pemate TEKCTOBBIE 3aj1a1n anreOpanvdeckKuM CrocoO0M C MOMOIIBI0 COCTABJICHUS YPABHEHHSI WM CHCTEMBI JIBYX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU
[IpoBoauTh mpoCTEHIINE HCCIEIOBAHUS YPABHEHUH W CUCTEM YpaBHEHUH, B TOM 4YHUCJIE C MPUMEHEHUEM
2.4 rpau4ecKux NpeacTaBieHui (HampuMep, yCTaHABIMBATh, UMEET JIM YPAaBHEHUE UM CUCTEMA YPABHEHUH peIlIeHUs,
€CJIU UMEET, TO CKOJIbKO)
25 PemaTIZ JTUHEHHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)KaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM
MIPSIMOM, 3aITMCHIBATh PEIICHHE C IIOMOIIHI0 CHMBOJIOB
26 Pemate cucTteMbl JIMHEWHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIOUYAIOIIME KBagpaTHOE HEPABEHCTBO,
n300paxkaTh pEIICHHE CUCTEMbl HEPABEHCTB Ha YKCJIOBOM MPSMOIA, 3alKMChIBATH PEHICHHE C TOMOIIHIO0 CHMBOJIOB
2.7 Hcnonbs30BaTh HEpABEHCTBA PU PEIICHUH Pa3JIMYHBIX 3a/1a4
3 DyHKIUU
Pacrio3naBate (yHKIMM H3Y4eHHBIX BUAOB. [lOKa3piBaTh CXEMaTHUYECKH pACIOIOKEHHE Ha KOOPIWHATHOU
3.1 mIocKoCcTH TpadukoB QyHkmuit Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHUMOCTH OT 3HAUYCHUU
K02 (UIIMEHTOB, OMKICHIBATH CBOMCTBA (PyHKIINI
39 [Toka3pIBaTh CXEMaTHYECKH PACTIONOKEHUE HA KOOPIMHATHOW IIIOCKOCTH TpaduKoB QYHKIUHN BUAA Y = VX, Y = |X| U
OIHCHIBaTh CBOWCTBA (DYHKIIUI
3.3 CtpouTh M M300paKaTh CXEeMaTUYECKH rpadUKH KBaJIPaTHYHBIX (YHKIMHA, OMUCHIBATH CBOMCTBA KBaJPATHYHBIX




GbyHKIMH 10 X rpadukam

PacrioznaBath KBaJpaTHUHYIO QPYHKIHIO 11O opMyJie, IPUBOIUTh IPUMEPHI KBaIpaTUYHBIX (QYHKUUN U3 peabHOM

34

KHU3HU, PU3UKU, TEOMETPUHN
4 ApudmeTnueckas U TeOMeTpUIeCcKasi IPOTPECCHH

4.1 Pacrio3naBath apuMEeTHIECKYIO M TEOMETPHUECKYIO TPOTPECCUU MPHU Pa3HBIX CIIOCO0aX 3a/laHus

49 BLIHOJIHSITIZ BBIUMCIICHUSI C MCIOJIb30BaHUEM (OpMyN 7-TO UeHa apUPMETHYECKOH U TeOMETPHYECKON
IIPOrPeCcCUii, CYMMBI IIEPBBIX N YWICHOB

4.3 N3o00pakaTh 4ieHbl MOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPJMHATHOM TIIOCKOCTH

44 Pemartp 3amaun, cBSi3aHHBIE C YUCIOBBIMH IMOCIEAOBATEIHHOCTSAMHU, B TOM YHCIE 3a/la4ll U3 PeabHOM XKU3HU (C

MCIOJIb30BAHUEM KAIIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHIN)




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kox IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 Uucna u BBIYUCTIECHUS
[pobu OOBIKHOBEHHBIE W JECATHYHBIE, MEpPeX0j OT OJHOW (OPMBI 3aIUCH
1.1 npobeit xk apyroi. IloHsTHe palMOHANBHOTO 4YHCIA, 3alUCh, CPaBHEHUE,
YHOPS,AOYMBAHUE PAIIMOHATIBHBIX YHCEI
12 ApudmMernueckue IeHCTBUS C pallMOHATIBLHBIMHU ynciIamMu. Pemenue 3anay u3
) peasbHOM MPAKTHKHU HA YaCTH, Ha Ipoou
13 CreneHb ¢ HaTypaJbHbIM IIOKa3aTeJeM: OIpeaesieHHe, MpeoOdpa3oBaHHe
BBIPQKEHHUI Ha OCHOBE ONpeesIeHus], 3aIUCh OOJIBITUX YHCel
14 [IporeHThl, 3amuch MPOLEHTOB B BUJE JAPOOM M IPOOH B BHUJE MPOLEHTOB.
) Tpu OCHOBHBIE 33/1a4 HA IPOLEHTHI, PELICHUE 3314 U3 PEAJIbHON IIPAKTUKHU
15 [IpuMeHeHHe TPU3HAKOB  JEJIMMOCTH, Ppa3JIOKEHHE Ha  MHOXKUTEIH
HATypAJIbHBIX YHCET
16 PeanbHble  3aBUCMMOCTH, B TOM uucie TmpsmMas U oOpaTHas
IPONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKEHHUsI
21 IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKECHUS C IEPEMEHHON. J[oImycTUMBIE
3HAYEHHUsI IEPEMEHHBIX
29 [IpencraBieHre 3aBUCHMOCTH MEXIy BeJIHMUYMHAMU B BuAEC (HOPMYIIBL.
Brraucnenus mo gopmynnam
73 [IpeoOpa3oBanue  OYKBEHHBIX  BBID@XKEHHUH, TOXJAECTBEHHO  paBHbIE
BBIPAXKECHUS
24 CBoOJCTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM
25 OpHowneHpl 1 MHOrouwieHsl. CreneHb MHorowieHa. Clio)keHHE, BBIYMTAHUE,
YMHOKE€HHE MHOTOWJIEHOB
26 @DopMyJIbl COKpPAIIEHHOTO YMHOXKEHUS: KBaJApaT CyMMbI U KBaJpaT pa3HOCTH.
dopmysa pa3HOCTH KBaapaToB. Pa3iioxkeHre MHOTOUJI€HOB HA MHOYKUTENIN
3 YpaBHEeHHUs
31 VYpaBHEeHHE, KOPEHb YpaBHEHUA, TNpaBuiIa npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCWJIBHOCTh YPAaBHEHUM
39 JIluneiiHoe ypaBHeHue ¢ ?ﬂHOﬁ nepeMe%Hoﬁ, YHUCJIO KOPHEH JIMHEWHOTO
YPaBHEHHS, PELLICHUE JIMHEHHBIX YPAaBHEHUH
33 CocraBiienue ypaBHﬁiHI/If/'I [0 YCJIOBHUIO 3a/iauM. PelieHue TeKCTOBBIX 3a/1ay C
ITOMOIIIbIO YPABHEHUI
3.4 JluneiiHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema JBYyX JIMHEWHBIX YPaBHEHUN C JBYMsl IN€pEMEHHbIMU. PemnieHue
3.5 CHCTEM YpaBHEHHUH CIIOCOOOM TOJCTaHOBKH. [IpuMepsl pemieHnss TeKCTOBBIX
3a/1a4 C TOMOILIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHkumu
4.1 KoopauHara Touku Ha npsiMOit




49 ‘—Incm%me MPOMEXKYTKHU. PaccTrosHre Mexay NBYMS TOUKAMH KOOPJIMHATHOMN
psIMOM
43 IIpssMmoyronbHas CHCTEMa KOOPJHHAT, OCH Ox n Oy. Abcuycca u opauHara
TOYKU Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumepsr Fpil(l)l/lKOB, 3amaHHbIX (popmynamu. UreHne rpaduKoB peasbHBIX
3aBHCHUMOCTEM
4.5 [Tonstue pynkun. I'padux Gynkimn. CoiicTBa GyHKIMHA
4.6 Jlunetinas gynkims, e€ rpaduk. ['padux ynkium y = [x]
47 Fpa(bnqecEcoe pELICHHE JIMHEMHBIX YpPAaBHEHHM M CUCTEM JIMHEHHBIX
ypaBHEHUH
8 KIIACC
Konx IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Yucna v BBIYUCICHUS
11 KBanpaTtHbiii kopenb u3 uucna. lloHdarne 00 HppalMOHAIBHOM 4HCIIE.
) JlecaTuunple NpUOJIMKEHUS. UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBAaJPAaTHBIX KOpPHEH M HX TNPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIOBBIX BBIPAKCHUI M BBIUMCICHUSM. J|eliCTBUTEIIbHbBIC
qucia
1.3 CreneHs c 1eabpIM I0KazarenaeM U e€ cBoiicTsa. CTaHaapTHas 3alluch Yucia
2 Anrebpanueckue BhIpaKESHUs
2.1 KBanpaThblii TpéxusieH, pa3iokKeHUe KBaAPAaTHOrO TPEXWIEHA Ha MHOXKHUTEIN
2.2 Anrebpanueckas 1po6b. OCHOBHOE CBOWCTBO ajireOpanyeckon Apoou
2.3 CrnoxeHue, BHIYMTaHHE, YMHOXKEHHE, JICJICHUE anre0pandeckux apooei
2.4 ParmonanbHbIe BEIpQKEHUS M UX ITpeodpa3zoBaHue
3 YpaBHEHMsI U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMmyia KOpHEH KBaJIpaTHOTO YpaBHEHHS.
Teopema Buera
3.2 Penienue ypaBHeHUi, CBOISAIIMXCS K JMHEHHBIM U KBaIPaTHBIM
33 [Ipocteiitme ApoOHO-pallMOHATbHbIE YPAaBHEHHS
I'paduueckas uHTEpnpeTanus ypaBHEHUN C ABYMSI IEPEMEHHBIMHU U CHUCTEM
34 JIMHEHHBIX YPAaBHEHMU C JByMs nepeMeHHbIMH. [IpuMepsl pemeHust cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU
3.5 PenieHue TEKCTOBBIX 33124 aJIreOpandeckuM crocoOoM
3.6 UucoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TEpEMEHHON
3.8 PaBHOCHJIBHOCTh HEPABEHCTB
3.9 JIuHelHbIe HEPABEHCTBA C OJTHOM EPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHON NEPEMEHHOM
4 DyHKIHUU
41 [onarue ¢ynkuuu. OOnNacTp onpeAeNeHus ¢ MHOXKECTBO 3HAYCHHN
' byskimn. CnocoObl 3a1anus QyHKINN




4.2 I'padux bynkumm. Urenune cBocTB GhyHKIMH 110 e€ rpaduxy
4.3 [Tpumeps! rpadgukoB GyHKIMI, OTpakarONIUX peaabHbIE MPOIECCHI
44 @OyHKIUY, ONUCHIBAIOIIME TMPSIMYI0 M OOpaTHYK IpPONOPLHMOHAIbHBIE
] 3aBHCUMOCTH, UX rpaduKu
4.5 DyHkuuu y =x? y = x?
4.6 DyHKIUU Y = VX, V = |X|
4.7 ['paduueckoe penieHne ypaBHEHUH M CUCTEM YpaBHEHUH
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COePKAHMS
1 Yucna ¥ BBIYMCICHUS
11 PanoHanbHble yKcla, HppalMOHANbHbIE 4YHMCIA, KOHEYHblE U OECKOHEUHbIe
JIeCATHYHbIE JPOOH
MHO€eCTBO I€HCTBUTENBHBIX YNCEIN, TEHCTBUTENbHbIE YNCIa KaK OECKOHEUHbIE
12 JecATUYHbIe ApoOH. B3auMHO OHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM
NEHCTBUTENBHBIX YHCET U KOOPANHATHON MpsiMoii. CpaBHEHHE JEHCTBUTEIBHBIX
qHCcell
1.3 Apudmernueckue 1eHCTBUA C IEHCTBUTEIbHBIMU YHCIAMU
W3mepenus, npubImKeHus, oleHKU. Pa3mepbl 00bEKTOB OKPYIKAIOIIEro MHUPA,
14 JUIUTEIBHOCTh TPOLIECCOB B OKpykaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYUHBI, TOYHOCTh NpuOmkeHus. Okpyrienue uncen. [Ipukuaka u omeHka
pE3yJIbTaTOB BBIYUCIECHUN
2 YpaBHEHHUsI M HEpABEHCTBA
2.1 YpaBHEHUs C OJTHON NTEPEMEHHOI
2.2 JIuneitnoe ypaBHeHue. Pemienue ypaBHeHHH, CBOIAIIMXCS K JJMHEHHBIM
2.3 KBaspaTHoe ypaBHeHue. Penienne ypaBHEHUN, CBOISIIIIMXCS K KBAJIPATHBIM
24 BI/IKB::aI[anTHoe YPaBHEHHE. [Ipumepsl pellieHUs ypaBHEHUM TpeTbedl U
4eTBEPTOM cTeNeHeN pa3ioKeHUEM Ha MHOXKHUTEIN
2.5 Pemenue 1poOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 Cucrembl ypaBHEHUH
2.7 YpaBHEHHE ¢ IBYMsI IEPEMEHHBIMU H €ro rpaduk
2.8 PemeHne cucreM IBYX JIMHEWHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMU
29 PemeHvI/Ie CUCTEM JBYX YPaBHEHUH, OJHO M3 KOTOPBIX JMHEHHOE, a ApPYyroe —
BTOPOi1 CTENIEHU
2.10 I'paduueckasi HHTEpIIPETaLUs CUCTEMbI YPABHEHUI ¢ ABYMS IEPEMEHHBIMU
2.11 PerieHue TEKCTOBBIX 33Jau aJIre0pandeckuM Crioco0oM
2.12 UuciioBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 PelieHne TMHENHBIX HEPABEHCTB C OQHOU IIEPEMEHHOMU
2.14 PelieHne cucTeM JMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBagparHble HEpaBEHCTBA
16 I'paduueckas mHTEpHpeTalyss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU




DyHKIU

KBangparnunas ¢ynkums, e€ rpaduk u cBoiictBa. [lapaboma, KoopawHATHI

31 BEPIIMHBI TapaboJibl, 0Cb CUMMETPUHU TapadoIb
3.2 I'paduku pynkimit y=kx, y=kx+b u nx cBoMcTBa
3.3 I'paduku Qynkimii y=k/x, y = x° 1 UX CBOWCTBA
3.4 I'paduku QyHKIMI , M X CBOICTBA
4 YucnoBble OCIIEI0BATEIbHOCTH
41 Omnpenenenne u crocoObl 3a/laHUs] YHCIIOBBIX MOCIIEAOBATENILHOCTEH. 3amanue
) H0CJIEIOBATEIbHOCTU PEKYPPEHTHON (opMysioi 1 popMyJioi n-ro ujaeHa
49 Apudmernueckas mnporpeccus. Dopmynsl n-ro  wieHa apupMeETHUECKOi
IIPOTrPECCUH, CYMMBI IIEPBBIX 7 YWICHOB
43 I'eomerpuueckass mnporpeccus. DPopmynbl 7n-TO  WIEHA TIE€OMETPUYECKOMN
IIPOrPECCUH, CYMMBI IIEPBBIX 71 UIICHOB
4.4 N300pakeHne wieHOB apu(METHUECKOW U TIeOMEeTPUYECKOil Iporpeccuit
TOYKaMU Ha KOOPJIMHATHOM IUNIOCKOCTH. JIMHEHHBIN M SKCIOHEHIIUAIbHBIA POCT
4.5 C1105KHBI€ TPOLIEHTHI




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

Kon
NpoBepPsIeMOro
TpeOOBaHMSI

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0CBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
o01mero oopazosanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJIMHOXECTBO,
olepanuy HaJ MHOXKECTBAMH; YMEHHE OIEPUPOBATh IMOHATHIMMU:
rpad, cBa3HBIA Tpad, AepeBo, LUK, MPUMEHATh UX TPU PEIICHUU
3a/1a4; yMEHHME MCMOJIb30BaTh rpapuueckoe MpeICTaBICHUEe MHOXKECTB
JUISl OTIMCAHUS PEANIbHBIX MPOLIECCOB U SBJICHHM, MPU PEIICHUH 33134
U3 JPYTUX YYEOHBIX MIPEIMETOB

YMeHHe onepupoBaTh NOHATUSAMU: ONPEIEICHUE, aKCuoMa, Teopema,
JIOKa3aTeNbCTBO; YMEHHUE paclo3HaBaTb HWCTUHHBIE W JIOKHBIE
BBICKA3bIBaHUA, IPUBOIAUTH IPUMEPBl M KOHTPIPHUMEPHI, CTPOUTH
BBICKa3bIBaHUS M OTPULIAHUS BBICKA3bIBAaHUI

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHUCJIO, JEIUMOCTb HATypPAJIbHBIX YHCEN, IPHU3HAKU
JIETUMOCTH, L€JI0€ YHUCIIO0, MOIYJb YHCIA, OOBIKHOBEHHas ApoOb U
NecATUYHass IpoOb, CTAHJAPTHBIA BUJ YHUCIA, PAIlHOHAIBHOE YHCIIO,
UppallMOHATIBLHOE YHUCII0, apu(METHYECKU KBaJIpaTHBIH KOPEHbD;
YMEHHE BBIIOJHATH JCHCTBUS C  YWCIaMM, CpaBHUBaTh U
yHOpSAOYMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
OpsIMOM, OKPYIJISITH 4YMCIA; YMEHHUE [eNaTh NPUKHUIKY M OLIEHKY
pe3yJIbTaTa BRIYUCICHUN

YMeHue onepupoBaTh IMOHATUSMU: CTEIEHb C LENBbIM IOKa3aTeseM,
apudMeTUYECKU KBaJApPAaTHBI KOpPEHb, MHOTOYJIEH, ajreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENeHU
OoJbIlle €AMHMIIBI, YMEHHE BBIMOJHATH pacdy€Tel 1O QopMyiam,
npeoOpa3oBaHusl 1ETbIX, JAPOOHO-pAIMOHATBHBIX BBIPAXKEHUH U
BBIPAXKEHUI C KOPHSIMH, PA3JIOKEHUE MHOTOWICHA HA MHOXHUTEIH, B
TOM 4HCII€ C UCHOJIb30BaHHWEM (OpPMYT pa3HOCTH KBaJIpaToB U
KBaJ[paTa CyMMBbI U PA3HOCTH

YMeHne onepupoBaTh NOHATHAMU: YACIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJHOM IIEPEMEHHOM, 4YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE PEIIaTh JIMHEWHBIE W KBAJpaTHbIE YpPaBHEHMS,
NpOoOHO-pallMOHATbHbIE YPAaBHEHUS C OJHOM IMEpPEeMEHHOM, CHCTEMbI
JIBYX JIMHEHHBIX YPAaBHEHMI, JTUHEHHbIE HEPABEHCTBA U MX CUCTEMBI,
KBaJpaTHblE M JIpOOHO-pallMOHAJIbHBIE HEpPaBEHCTBA C  OIHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PEUICHUH 3a4a4 U3 APYTHX IPEIMETOB
U IPAKTUYECKUX 3a4ad; YMEHHUE HCIOIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IUIOCKOCTh Ul M300pa)KeHUs peIIeHUN
YPAaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, TpaduK GYHKLIUHU, HYITH
byHKIMH, MIPOMEXYTKH 3HaKOIIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHMs, yObIBaHUs, HauOousplliee W HaMMEHbIlee 3HAueHUs




GyHKIHIH; yMEHHE OIIEpUPOBATH HOHSATHSAMHU: npsMast
NPONOPLUHUOHATIBHOCTD, JTUHEHHAs (QYHKIMS, KBagpaTU4HAs (YHKLHS,
oOpaTHass TPOMOPIHMOHAILHOCTh, Iapaboiia, TUrepoosia; yMEHHE
CTpOUTH TpapuKH PYHKUUH, UCTIOIB30BATh IPpaUKU AJIS ONIPEaCIICHUS
CBOMCTB ITPOIIECCOB U 3aBUCHMOCTEH, JJISI pEIICHHS 3a7ad U3 APYTuX
y4eOHBIX TPEAMETOB U peallbHOW JKU3HM; YMEHHE BBbIpaXXaTh
GopMyIamMy 3aBUCHMOCTH MEKAY BETHYHHAMHU

YmMmenue OTepupoBaThH MOHSTHSIMHU: MOCJIEI0BATEIHHOCTD,
apupmMeTHyeckass M TEOMETpUYEcKas  IPOrpecCHd;  yMEHHue
UCIIOJIb30BaTh CBOWCTBA IMOCIIENIOBATENIbHOCTEH, (POPMYJIbI CYyMMBI U
o0IIero 4jieHa MpH pelieHUH 3aj1ad, B TOM YHCIE 3a1ad U3 JPyTrux
y4eOHBIX MPEIMETOB U PEaTbHOU KUZHU

YMeHue pemarh 3a7jaud pa3HbIX TUIOB (B TOM YHKCJE HA MPOILECHTHI,
JOJM W 4YacTH, JBWXKEHHE, paldoTy, ILEHy TOBapOB M CTOMMOCTh
MOKYTIOK U YCITYT, HAaJIOTH, 33J1a4u U3 00J1aCcTH yNpaBICHUS JTNYHBIMU U
CeMEWHBIMU  (HMHAHCAMM); YMEHHME  COCTaBISATH  BBIPAXKEHUS,
YpPAaBHEHUs, HEPABEHCTBA W CHUCTEMbl IO YCJIOBHIO 33J1a4H,
UCCJIEI0BATh NOJYyUYEHHOE PELICHHE U OLIEHMBAaTh IPABA0ONOJ00HOCTH
MOJIYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMU: (UTypa, TOUKA, OTPE3OK, Mpsmas,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUUN TPEYrOJbHUKU, MPSMOYTOJbHBIA TpPEyTOJIbHUK,
MenuaHa, OMCCEKTpUCAa M BBICOTAa TPEYTOJIbHUKA, YETHIPEXYTOJIBHHUK,
napajuiesiorpaMM, pomO, TMpPSMOYTOJbHUK, KBajpar, Tpareuus;
OKpPYHOCTb, KpYT, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
dburypamu; ymeHue peuiaTh 3aJadd, B TOM YHUCIIE U3 MOBCEIHEBHOU
KU3HU, Ha HAXO0XKJIEHUE I€OMETPUYECKHX BEJIWYUH C IPUMEHEHUEM
M3YYEHHBIX CBOMCTB QUryp u Ghakron

10

YMeHue omnepupoBarh MOHSATHSMHU: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; MAapaIEIbHOCTh U MEPHEHIUKYISIPHOCTh IPSIMBIX,
Yroja MeXAy MNpsAMbIMH, TEPHEHAUKYISAP, HAKIOHHAS, IPOEKIIMS,
nogobue Guryp, noJoOHbIE TPEYTrOJbHUKH, CAMMETPHUSI OTHOCHUTEIHHO
TOYKM M TNPSAMOW; YMEHHUE pPACIO3HABaTh PABEHCTBO, CUMMETPHIO M
nogobue ¢Guryp, napamiesbHOCTh U MEPIEeHINKYISAPHOCTD MPSIMBIX B
OKPY’KaIOIIeM MHUPE

11

YMeHue omnepupoBaTh MOHATUSAMM: JUIMHA, PAacCTOSHUE, YIOJ
(BenMuMHA yrjla, CUHYC M KOCHUHYC yIja TPeyrojbHHKA), IJIOLIa/b;
yYMEHHE OLEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY KAIOLIEM
MHUpe; YMEHHE NpPUMEHITH (OpMYJBl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO TapajuleieNuNela; YMEHHE HNPUMEHSTh INPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUTrOHOMETPHUYECKHE COOTHOILICHUS ISt
BBIYMCJICHUS] IJTUH, PACCTOSIHUM, TJIOIANEH

12

YMenue wuzo0paxarb IUIOCKMEe (uUrypsl W UX KOMOMHAIUW,
MPOCTPAHCTBEHHBIC (QUTYPBl OT PYyKH, C TOMOIIBI0 YEPTEKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX CpPEACTB 10 TEKCTOBOMY WM
CHMBOJILHOMY ONUCAHUIO

13

YMeHHe  OonepupoBaTh  MOHATHSAMH:  IPSIMOYTIOJIBHAsL  CHCTEMa




KOOpAMHAT; KOOpAWMHATBl TOYKHU, BEKTOp, CyMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOpA HA YHCIIO, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHE HUCIOJb30BaTh BEKTOPHl U KOOPAMHATHI JJISl MPEACTaBICHUS
JaHHBIX W pEUIeHUs 3aJad, B TOM 4YHCIE M3 JAPYIHMX Y4eOHBIX
MPEIMETOB M PEAJIbHOM JKU3HU

14

YMeHHe OomepupoBaTh IMOHATHUSIMH: CTOJIOMKOBBIE M KPYTrOBBIE
auarpamMmbl,  TaOnuMIBL, cpeaHee  apuMETHYecKoe, MeIuaHa,
HanOoJbIllIee W HAaWMEHBINIee 3HAYCHHUS, pa3Max YHCIOBOTO Habopa;
YMEHHE  U3BIEKaTh, HMHTEPIPETUPOBATH H  MPEOOPa3OBHIBATH
UHPOPMAIIMIO, TPEICTAaBICHHYI0 B TaONWIIAX W Ha JMarpamMmax,
OTPAXKAIOIIYIO CBOWCTBA U XapAKTEPUCTUKU PEANBHBIX TPOIECCOB H
SBIICHUW; yMEHHWE paclo3HaBaTh W3MEHYMBHIC BEJIMYUHBI B
OKPYXKAIOIIEM MUPE

15

YMeHune onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CITy4yalHBIN
OKCTICPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HMCXO)
CIIy4aifHOTO OTBITA, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHHE HaXOAWTh BEPOSATHOCTU CIIy4alHBIX COOBITUH B OMbBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMU COOBITHSIMH; yYMEHHE pEIIaTh
3ajaud METOJIOM OPraHM30BaHHOTO Iepedopa U C HCIOIb30BAaHHEM
npaBuja YMHOXXEHHS; YMEHHE OIICHUBATh BEPOSITHOCTH pPEabHBIX
COOBITUH W SIBICHUN, MOHUMATH POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJOBEPOSATHBIX COOBITHMM B OKpyXalollleM MHUpEe U B IKU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUN; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YUCEI U €T0 POJIbIO B MACCOBBIX SIBJICHHSIX

16

YMeHue BBIOMpATh TOIXOISAIIMNA W3YYCHHBIH METOH Ui PEIIeHUS
3a7a4l, MPUBOAUTH MPUMEPbl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTUKHU B
HMCKYCCTBE, OINHUCBHIBATh OT/CJIbHBIC  BBIJAIONIMECS  PE3YJIbTaThI,
MOJIyYCHHBIE B XOJI€ Pa3BUTHsS MATEMATHKHA KaK HAyKW, IPUBOJUTH
MIPUMEPbl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTEUYECTBEHHOM
1 BCEMHPHOHN UCTOpUU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMS
1 Yrcna ¥ BIYUCIECHUS
1.1 Hatypanbsble u nensle unciaa. [Ipu3Haku JeIMMOCTH LIEIBIX YHCE
12 OOBbIKHOBEHHBIE M JIECATUYHBIE  JpOOM,  TPOIEHTH, OECKOHEYHbIE
MIEPUOTMUECKHIE TPOOH
13 Panyonanbhele  yncna. Apu@MeTHYeCKHe ONEpallud C  palUdOHAIbHBIMU
qHCIaMU
1.4 JlelicTBuTenbHbIE YHcTa. ApU(pMETHYECKHE OINEpaluu ¢ JEHCTBUTEIbHBIMU
4JKCIaMU
15 [Tpubnnxénnple BBIMMCIICHNA, TNpPaBWIa OKPYIIEHWd, NPUKMIKAa M OLCHKa
pe3yJibTaTa BIUYMCICHUN
2 Anrebpanyeckue BbIpaKEeHUsI
2.1 bykBeHHbIE BbIpa)XKeHHUs (BbIPAXKEHMSI C IEPEMEHHBIMU)
29 Crenenp ¢ uenbiM nokazatesneM. CTeneHb € pallOHAJIbHBIM IOKA3aTEeIeM.
) CBolicTBa CTENIEHU
2.3 MHorouieHs!
24 Anrebpanyeckas 1poob
25 Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIIECHHU. JHencreus c
apupMeTHYeCKUMU KOPHIMHU HATYpaJIbHOM CTENIEHU
3 YpaBHEHHsI U HEpABEHCTBA
31 Lensie H JIpoOHO-pallMOHaIbHble ypaBHEHMs. CHCTEMBI M COBOKYNHOCTHU
ypaBHEHUN
39 Ilensle u npoOHO-panOHaNbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
HEPABCHCTB
3.3 Pemrenue TeKCTOBEIX 3a1a4
4 YucnoBble NOCIEA0BATEIBHOCTH
4.1 ITocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHMS MTOCIEN0BATEIHLHOCTEN
49 Apudmernueckas u reoMerpudeckas mnporpeccur. dopmyna  CI0XKHBIX
IIPOLIEHTOB
5 DyHKIHH
OyHkuus, cnocoObl 3amaHus (QyHkumud. I'padux  Pynkumn. OOGmnacte
OIpeJIeJIeHUs] 1 MHOKECTBO 3HaueHui ¢pyHkuuu. Hynu ¢pynkuuun. [IpomexyTku
5.1. 3HAKOIMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (GyHKUIMU. MakcuMymsl U
MUHUMYMBl (QyHKIMM. HanGonbiiee W HamMmeHbllee 3HaueHUEe (YHKIMU Ha
IIPOMEXKYTKE
6 KoopauHats! Ha NpsIMON M IIITIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOpAMHATHI HA IIJIOCKOCTH
7 ['eomerpus
7.1 I'eomerpuueckne Gurypsl 1 uX CBOMCTBa




7.2 TpeyroiapHUK
7.3 MHOTrOyroJabpHUKH
7.4 OKpY>KHOCTb U KPyT
7.5 M3MepeHne reoMeTpruiecKuX BeJIMYUH
7.6 BekTopel Ha 10CKOCTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTopuka
8.4 MHo)kecTBa
8.5 I'padsl




		2026-02-11T08:34:54+0400
	Пользователь




