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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 «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (hOPMUPOBAHUIO Y OOYUYAIOIIMXCS
MaTEMaTUYECKOTO armapara, HeoOXOJAMMOTro MJisi pEenieHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IPAKTUKO-OPUEHTHPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOI'O 001iero oOpa3oBaHUs Y4YeOHBIA Marepuan TPYHNIUPYETCS BOKPYT
palMOHANILHBIX BRIpAXKEHUI. Alre0pa IeMOHCTPpUPYET 3HAUCHUE MAaTEMATUKU KaK
A3bIKa JJI1 TOCTPOEHUS MAaTEMAaTHYECKUX MOJENEi, OMUCaHUs NPOILIECCOB U
SBJIICHUM peaJbHOrO0 Mupa. B 3agaun oOyueHus anrebpe BXOAAT TaKkKe
JajgbHEWIlee pa3BUTUE AJITOPUTMUYECKOTO MBINUICHUsS, HEOOXOAMMOTO, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HUH(OPMATUKH, U OBJIQJCHUE HaBbIKAMU
JIeAYKTUBHBIX paccyxnenuid. [IpeoOpa3oBaHne CUMBOIBHBIX (POpM crOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUsI, CIOCOOHOCTEN K MAaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanue (GyHKIIMOHAIBHO-TpadUueCKO JUHUN HAIEJIEHO Ha MOJyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUMSIX KaK BaKHEHIIEH MaTEeMaTUYECKON MOJENH
JUTSI ONTUCAHUS M UCCIIEOBAHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B IPUPOJIE
u obmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOydaroniuxcs
YMEHHUSI UCTIOIb30BaTh Pa3IMUHbIE BHIPA3UTEIIHHBIE CPEICTBA SA3bIKa MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHUE, Tpaduyeckue, BHOCUT BKIaI B (HOpMUpPOBAHUE
MPEICTABICHUM O POJIM MAaTEeMATHUKU B PA3BUTHH [IUBUIN3AIUU U KYJIbTYPHI.

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», « DyHKIHW.

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).

Ha ocHoBe vactu, hopMupyeMoil ydacTHUKaMH 00pa30BaTEIbHBIX
OTHOINIEHUH, B Kypc «Anredpa» jyuist 7 kiacca fo06asieH 1 yac B HEACIIO, [
BOCBMOTO Kjlacca — 1 yac B Hegento. Ha ocHoBe pesynbraroB BIIP Obwio pemieHo:
st 7 u 8 kitacca no6asuts 0,5 yaca B Henento B Kypc «Anredpa» u 0,5 yaca B
Hezeno — B Kype «I'eometpusi». Takum 00pa3om, B 7 kiacce Kypc «Anredpa»
Tenepb coctapisieT 3,5 yaca B Henento (119 yacoB), B 8 kiacca - 3,5 yaca B
Henemo (119 yacos)



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
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/t KonrtpoJsbusie | IIpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcebl
1 Uucna u BerunciaeHus. PanmonanbHbie 79 | bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6nuoreka [JOK
2 AnreOpanyecKue BhIPAKCHUS 32 1 hitps://m.cdsoo.rw/7f41 5590
bubmuoreka [JOK
3 ¥ PABHEHI 11 HepaBercTsa 24 1 https://m.edsoo.ru/7£415b90
bu6mmoreka [IOK
4 Koopaunate! u rpadpuxu. @yHKIuu 28 1 hits://m.cdsoo.rw/7841 5590
but6mmoreka [{OK
e Tostoperue u obobmenne 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 119 5 0




8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3/iesioB U TeEM (undgposbie)
Ne i/m Konrpoabnsie | IlpakTnyeckne
NMPOrpamMMmsl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuorexa [JOK
1 Yucina n Beruncienus. KpagpatHele KopHH 15 https://m.edsoo.ru/7f417af8
) Yucia u Berunciienus. CTeneHb C 1EIBIM . bubnuoreka [JOK
[10Ka3areyieM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKECHHUS. 7 | bubnuoreka LIOK
KBanpaTHblil TpEXUsIEH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckre BhIPAKESHHUS. 13 1 bubnuoreka IIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. KBagparHbie bubnuotexa [JOK
5 17 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHCTEMBI bubmmoreka [JOK
6 . 18
YpaBHEHUH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHCcTBa 17 1 hitps://m.cdsoo.rw/7f41 Tafg
but6mmoreka [IOK
8 DyHKUHH. OCHOBHbIC MOHATHS 3 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
? Dyrxupn. Hucrosbie pyniimn ? https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 Mosroperme 1 06obmerme 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 119 6 0




9 KVIACC

KoJsunuyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeEM uudposbie
Ne i/m P Kontpoabnbie | IlpakTnyeckue (twupp )
MPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 [ToBTOpenue. OTpadoTKa 3anmagar0MX 16 1 bubnuoreka LIOK
TeM. https://m.edsoo.ru/7f419d08
) Uucna u BerunciieHusd. J[eiicTBUTENbHBIE 9 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
3 VYpaBHEHUs U HEPABEHCTBA. Y PaBHEHHUS C 14 1 bubnuorexa [JOK
OJHOM MepeMEHHOM https://m.edsoo.ru/71419d08
4 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 | bubnmorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
b K
5 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHCTBa 16 1 hgffi;jg::;;gﬁﬁ 419408
bubmnoreka LIOK
6 PyHiuHH 16 ! https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
7 YuciioBbIe OCIIENOBATEILHOCTH 15 1 hitps://m.cdsoo.rw/7£419d08
3 [ToBTOpEHHE, 0000IICHUE, CUCTEMATHU3AIIHS 20/4 ) bubmnoreka [JOK
3HaHui./ OTpabdoTKa 3anagalouux TeM. https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB IIO ITPOITPAMME 120 8 0




IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB i DJIeKTPOHHbIE
ara
Ne undgposbie
Tema ypoxka Konrpoabnbie | IIpakTuyeckune | H3YUCHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
1 [TonsTHE palOHANIBHOIO YKCIIA 1
) Apudmernueckue 1eicTBus ¢ 1
panoHAIBHBIMHU YU CIAMH
3 Apudmernueckue T1eHCTBUS C |
palMoOHAIBHBIMU YU CIAMH
4 Apudmernueckue AecTBUS ¢ |
palMOHAIBHBIMH YHCIIaMU
5 Apudmernueckue neicTBus ¢ |
paloHaIbHBIMU YHCIAMU
6 Apudmerndeckue 1eHCTBHS C |
palnoHaIbHBIMU YHCIAMHU
. CpaBHeHue, ynopsaounBaHue |
palMOHATIBHBIX YHCE
2 CpaBHeHue, ynops10uMBaHue 1
palMOHATIBHBIX YHCE
9 CpaBHeHue, ynopsounBaHue |
paloOHaIbHBIX YHCE
10 Crenenb ¢ HaTypaJIbHBIM 1 bubnmnoreka [JOK
[oKa3arejieM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypajIbHBIM 1 bubnumorexa [IOK




rnoxkasareJjieM https://m.edsoo.ru/7f421382
12 Crenenb ¢ HaTypaJIbHBIM bubnmoreka [JOK
1oKa3areyieM https://m.edsoo.ru/7f42154¢
13 Crenenb ¢ HaTypaJIbHBIM bubnnoreka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f4218be
14 Crenenb ¢ HaTypaJIbHBIM
MOKa3aTeJeM
15 Pemenrie o0CHOBHBIX 3a/1a4 Ha ApooH,
MIPOLIEHTHI U3 PEaIbHOM MPAKTUKH
16 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 PEaTbHON MPAKTHKN
17 Pemenrie 0CHOBHBIX 3aJ1a4 Ha ApOOH,
MIPOLICHTHI U3 PEaTbHON MPAKTHKU
13 Pemenrie oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PeaTbHOU MPAKTUKU
Pemenrie oCHOBHBIX 3a/1a4 Ha ApooH,
19 MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
(HomosHUTENBbHBIE YaCchl HA OCHOBE
pesynbratoB BIIP)
20 [Ipu3Haku JeTUMOCTH, PA3IOKESHHUS
Ha MHOKUTEJIM HATYpaJIbHBIX YHCEeI
21 [Ipu3HaKK AETUMOCTH, PA3IOKEHUS
Ha MHOKUTEJIM HAaTypaJIbHbBIX YHCEI
2 Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOMOPIIMOHAIBHOCTH
73 PeanbHble 3aBucumoctu. [Ipsimas u

oOparHas MPOMOPIUOHATEHOCTH




Peanbubie 3aBucumoctu. [lpsimas u

24
oOpaTHasi IPOMOPIMOHATIBHOCTH
75 Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOMOPIIUOHATIBHOCTH
Peanbuble 3aBucumoctu. [Ipsimas u
%6 oOpaTHas MPOMOPIUOHATEHOCTH
(JlomomHUTENBHBIE Yachl HA OCHOBE
pesyabsTaToB BIIP)
7 KonTponbHas paboTa mo teme
"PannoHanbpHbIe yncia'
28 BykBeHHBIE BBIpaX)EHUS bubmmorexa [TOK
y p https://m.edsoo.ru/7f41feec
29 Dopmyisl
30 Dopmyibl
31 ®opmyisl (lonogHUTENbHbBIE Yachl
Ha ocHOBe pe3yibTaToB BIIP)
1 [Tepemennsie. JlonmycTUMbIE 3HAUCHUS
TePEMEHHBIX
[IpeobpazoBanne OYKBEHHBIX
33 BBIPKEHUH, PACKPBITUE CKOOOK U bubmmorexa [IOK
p > Packp https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOJJOOHBIX CIAraeMbIX
[IpeobpazoBanne OYKBEHHBIX
34 BBIPKEHUI, PACKPBITUE CKOOOK U bubmmorexa [TOK
p » PAckp https://m.edsoo.ru/7f41£d70
MIpUBEICHNE TTOJOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
35 BBIpaXCHUH, pACKPBITHE CKOOOK 1

IIPUBCACHUC HOI[06HBIX cJlara€MabIX




[IpeobpazoBanre OyKBEHHBIX

36 BBIpaXCHUH, pACKPBITHE CKOOOK 1
MpUBEICHNE TTOJJOOHBIX ClIaraeMbIX
37 CBoiicTBa CTETNICHHU C HATYPAJIbHBIM bubnmoreka [JOK
I0Ka3areyieM https://m.edsoo.ru/7f421382
18 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnnoreka [JOK
IoKa3arejieM https://m.edsoo.ru/7f42154¢
39 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnnorexa [IOK
moKaszarejieM https://m.edsoo.ru/7f4218be
bu6mmoreka [JOK
40 M
HOTORICHET https://m.edsoo.ru/7f42276¢
bu6nmoreka [JOK
41 MHorouie
HOTORICHE https://m.edsoo.ru/7f422930
47 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnnorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
43 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubnuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422¢cc8
44 CnoxeHue, BBIUYUTaHUE, YMHOKEHUE bu6mmoreka [{OK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca
45 CrnoxxeHue, BRIYUTaHNUE, YMHOKEHHE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
CrnoxxeHue, BBIYUTAaHUE, YMHOKEHHE
46 MHOTOo4IeHOB (/lonomHuTenpHbIC
yachl Ha OCHOBe pe3ysbraTtoB BITP)
47 @opMyIIbl COKpaALIEHHOTO bubnuorexa [IOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a
43 @opMyIbl COKpaALIEHHOTO bubnuorexa [IOK

YMHOKCHHUA

https://m.edsoo.ru/7f42464a




49 DopMyIbl COKpAIIEHHOTO bubnuoreka [JOK
YMHOXEHUA https://m.edsoo.ru/7f424¢c12
50 DopMyJIbl COKPALLIEHHOTO bubmumoreka [IOK
YMHOXEHHUS https://m.edsoo.ru/7f424fd2
51 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f4251d0
57 Paznoxxenrne MHOTOWIEHOB Ha bubmuorexa [JOK
MHOXHUTEIN https://m.edsoo.ru/7f423312
53 PasnoxeHne MHOrO4YJI€HOB Ha bubnuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
54 Paznoxxenne MHOTOYJICHOB Ha bubmnoreka [IOK
MHOXUTEIU https://m.edsoo.ru/7f4239de
55 PaznoxeHrne MHOro4wieHOB Ha
MHOXHUTEJH
56 Konrponsnas padora no teme
"Anrebpanyeckue BhIpaxeHus"
VYpaBHeHue, mpaBuia
57 npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHU
JIuHeitHOE ypaBHEHUE C OJTHOM
58 MEePEMEHHOM, pelIeHUE TUHEUHBIX
ypaBHEHUH
JIuneitHOE ypaBHEHUE C OJTHOM
59 MIEPEMEHHOM, pEelIEHUE JTMHENHBIX brbmmorexa LTOK
p o P https://m.edsoo.ru/7f420482
ypaBHEHUU
JIuHeitHOE ypaBHEHHUE C OJJHOM
60 MIEPEMEHHOM, pelleHne JIMHEHHBIX

YpaBHEHUI




Pemrenue 3agad ¢ moMOIIbIO

bubmnoreka [IOK

61
YpaBHEHUU https://m.edsoo.ru/7f42064¢
2 Pemenue 3aa4 ¢ TOMOIIBIO bu6nunoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420806
63 Pemenue 3aga4 ¢ moMoIibIo bubmuoreka [{OK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
64 Pemenue 3aga4 ¢ moMoInmbIo bubmuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f420e6e
Pemrenne 3ampau ¢ noMouipro
65 ypaBHeHU# (JlomoTHUTENbHBIE Yachl
Ha OCHOBe pe3yibTatoB BIIP)
66 JIuneliHOe ypaBHEHHE C IByMs bubnuorexa [JOK
TIEPEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427¢32
67 JluneltHoe ypaBHEHHE C IBYMS bubnmoreka [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
Cucrema IByX JIMHEHHBIX YpaBHEHHUI bubnnorexa [JOK
68
C IBYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
69 Cucrema IByX JIMHEHHBIX YpaBHEHUI
C AIBYMsI IEPEMEHHBIMU
70 CucrteMa IByX JTUHEUHBIX YpaBHEHHI
C IByMsI IEPEMEHHBIMU
71 Cucrema IByX JIMHEMHBIX YPaBHEHUI
C IByMsI IEPEMEHHBIMHU
72 Pemenue cucrem ypaBHeHHI bubmorexa HOK
P https://m.edsoo.ru/7f4284de
. bubnnorexa [HOK
73 Pemenue cucrem ypaBHEeHHI nommoreka L

https://m.edsoo.ru/7f42865a




bu6mmoreka [IOK

7 Petetie cucTem ypasHerHi https://m.edsoo.ru/7f4287d6
75 Pemenue cucrem ypaBHEeHHI
76 Pemenne cucrem ypaBHeHUN
77 KonTponbnas pabora B popme BIIP E;f:?;ﬁfg;gﬁ% 421044
78 Koopaunara Touku Ha ipsiMoi bubmorexa HOK
https://m.edsoo.ru/7f41de76
bubnmorexa [IOK
7 HHCNOBEIC MPOMEKY TN https://m.edsogru/7f41dff2
80 UucnoBbie TPOMEKYTKU
21 Paccrosinie Mexay AByMs TOUKaMH
KOOPIMHATHOU MPSIMOi
%) Paccrosinre Mexay AByMs TOUKaMH
KOOPJIMHATHOM IIPSMOM
3 [IpssMoyronbHas cucTeMa KOOpAUHAT bubnuoreka [IOK
Ha IIOCKOCTHU https://m.edsoo.ru/7f41el6e
%4 [IpsiMoyronbHas cuctemMa KOOpIAUHAT bubnmorexa [IOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41e42a
25 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnuorexa [JOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
26 [Ipumeps! rpadukoB, 3a1aHHBIX bubnuorexa [IOK
dhopmynamu https://m.edsoo.ru/7f41ed80
%7 [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu
28 Urenue rpaukoB peabHbIX bubnuoreka [IOK

3aBUCUMOCTEN

https://m.edsoo.ru/7f41ea24




Urenue rpaduKkoB peaqbHbIX

89 .
3aBHUCUMOCTEM
bubnnoreka [IOK
20 Tomsrue dymximn https://m.edsoo.ru/7f41ef06
91 I'paduk pynkumu
I'padux Gpynkumu (onoaHUTENbHbIE
yachl Ha OCHOBE pe3ysibraToB BIIP)
bu6nunoreka [JOK
) . .
? Coticsa dymmit https://m.edsoo.ru/7f411078
. . bu6mmoreka [{OK
93 CroticTsa ymnKimii https://m.edsoo.ru/7f41fl1fe
. bubnuorexa [JOK
4 Jlnneiinas Gy https://m.edsoo.ru/7f427282
. bu6mmoreka [IOK
93 Jlmneiiras dynKis https://m.edsoo.ru/7f427412
96 [Toctpoenue rpaduka TUHEIHON bubnuorexa [JOK
GyHKIUH https://m.edsoo.ru/7f426d1e
97 [Toctpoenue rpaduka TuHEIHON
byHKIIH
98 I'padux pynkumm y =[x|
99 I'padux pynkuum y =[x|
KonTponbhas pabota no teme
100 "Koopaunats! u rpaduku. bubnmorexa [IOK
®dyukiun" / Beepoccutiickas https://m.edsoo.ru/7f41£f50a
MpoBepoyHas paboTa
101 HroroBas koHTpoJIbHAs paboTa / bubnuorexa [JOK

Bcepoccuiickast mpoBepouHas paboTa

https://m.edsoo.ru/7f429c6¢




102

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00o01eHne
3HAaHUH

103

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00o01eHne
3HAHUU

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

104

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00o01eHue
3HAHUU

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

105

[ToBTOpEHUE OCHOBHBIX MOHATUN U
METOZIOB Kypca 7 Kiacca, 00001ieHne
3HAHUHN

106

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOZIOB Kypca 7 Kiacca, 000011ieHne
3HAHUH

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

107

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00o01eHue
3HAHUH

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

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

119




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
pp 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 QXEHUM, coaepxa
BRIPIKCHIH, CONEpRaliX https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[IpeoOpazoBaHme YNCTOBBIX
14 BBIPKEHUM, COACPKAIINX bubmmorexa [JOK
P > colepall https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[TpeobpazoBaHue YHCTOBBIX
15 BBIPKEHUM, COACPKAIIUX bubmoreia HOK
P > cofepait https://m.edsoo.ru/7f42¢262
KBaJpaTHBIE KOPHU
16 CreneHb ¢ LEITBIM TTOKa3aTelIeM bubmoreia HOK
H 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
MOKa3aTeyIeM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHHU C LIEJIBIM bubmuoreka [JOK
[oKa3arejieM https://m.eds00.1ru/7f435648
20 CBoiicTBa CTENEHHU C LIEJIBIM bu6mmoreka [JOK
I0Ka3aTeiieM https://m.eds00.1ru/7f435648
] CBoOICTBa CTEIICHH C LIEIBIM bubmnoreka [IOK
[oKasarejieM https://m.edsoo.ru/7f43599a
” CBoiicTBa CTEIIEHHU C IEJIBIM bubmuoreka [JOK
MOKa3aTeyIeM https://m.edsoo.ru/7f435ed6
23 KBagpartuslil TpExuieH




24

KBanpaTHbiii TpéxuiieH

Pasnoxenune kBagpaTHOro

bu6nmoreka [JOK

25
TpEXUIIEHA HA MHOXKHUTEIIHN https://m.edsoo.ru/7f42fd38
2% Paznoxxenue kBagpaTHOrO bubnnoreka [JOK
TpEXWIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
Pa3noxenue kBagpaTHOTrO
7 TpEXUJIEHA HA MHOXKUTEN
(JonosiHUTENBHBIE YaCchl HA OCHOBE
pesyabTaToB BIIP)
KoHTponbHas paboTta 1mo Temam BuG OK
28 "KBagparusie kopHU. CTEneHu. nommoreka I
K . " https://m.edsoo.ru/7f42ec80
BaJIpaTHBIN TpEX4IeH
bu6mmoreka [IOK
29 Aunre6 0
Jirebpauteckai pook https://m.edsoo.ru/7f430382
JlomycTruMble 3HaYEHUS
30 MePEMEHHBIX, BXOJIAIINX B
anredpanvecKkie BoIpasKeHUs
JomycTuMble 3HaYEHUS
31 MePEMEHHBIX, BXOIAIINX B
anredpandecKue BhIPaKCHUS
1 OCHOBHOE CBOHCTBO bubmuoreka [JOK
anredpandecKkou 1podu https://m.edsoo.ru/7f4308¢e6
bubmnoreka [IOK
33 Coxpaiuenue apo0eit
Kpatlierue pober https://m.edsoo.ru/7f430a8a
bu6mmoreka [{OK
34 Coxpartenue apo0Oeit
Kpatlietiie Apober https://m.edsoo.ru/7f430144
N bub OK
35 Coxkparienue apooeit nomorexa L

https://m.edsoo.ru/7f430f44




CrnoxeHue, BBIMUTAaHUE, YMHOKEHHE

bubmnoreka [IOK

36
U JICJICHHE alNreOpandeckux Apooeit https://m.edsoo.ru/7f43128¢
37 CrnoxeHue, BBIMUTAaHUE, YMHOKEHUE bu6nunoreka [JOK
U JieJieHne anredpanyeckux apooei https://m.edsoo.ru/7f4315c0
18 CrnoxxeHue, BBIMUTAaHUE, YMHOXKEHHUE bu6mmoreka [JOK
U JIeTICHUE anreOpandecKkux apooei https://m.edsoo.ru/7f4318¢c2
39 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubnuoreka [IOK
U JIeJIeHue anredpandeckux apooeit https://m.edsoo.ru/7f431a20
CrnoxeHue, BBIYMUTAaHUE, YMHOKEHHE
40 U JICJICHHE alreOpandecKkux Apooeit
(lomoyTHUTENTbHBIE Yachl HA OCHOBE
pesynbratoB BIIP)
[IpeobOpazoBanme BeIpaKEHUH,
41 coAcpKaIIuX alreopandecKue bubmorera [JOK
Fleprat p https://m.edsoo.ru/7f43259¢
Jpodu
[IpeoOpa3zoBanme BhIpaKEHUH,
42 coaepKaIuX anrredopandecKue bubmmorexa [JOK
Flepratt p https://m.edsoo.ru/7f432736
podu
[IpeoGpa3oBaHue BEIPAKECHHUIH,
43 cop e >1F<)a ux anred znqecme bubmorexa HOK
Flepratl p https://m.edso00.ru/7f432736
Ipobu
44 Konrponbnas padora o reme bubnuorexa [IOK
"Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
45 KBanpaTHoe ypaBHeHHe
BAZIpATHOT YPasHetH https://m.edsoo.ru/7f42eela
46 HenonHoe kBagpaTHOE ypaBHEHHE bubmoreia HOK
P M https://m.edsoo.ru/7f42eela
47 HenosHoe kBagpaTHOE ypaBHEHHE bubnuorexa [JOK




https://m.edsoo.ru/7f42eela

43 dopMynia KOpHEW KBaPATHOTO bubnnorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f42£158
50 dopmysa KOpHEH KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUs https://m.edsoo.ru/7f42£316
51 ®opMyia KOpHEH KBaJpPAaTHOTO bubnuorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6mmoreka [JOK
2 T B
> copema Breta https://m.edsoo.ru/7f42fef0
bu6nunoreka [JOK
53 T B
copema Breta https://m.edso0o.ru/7f430076
54 Pemenue ypaBHeHUH, CBOIALINXCS K bubnuoreka [IOK
KBAJIPaTHBIM https://m.edsoo.ru/7f43c542
55 Pemenne ypaBHeHUH, CBOASILMXCA K bubnuoreka [IOK
KBaJIPaTHBIM https://m.edsoo.ru/7f43¢3d0
Pewenune ypaBHeHMi, CBOAAIMXCA K
56 KBaJIpaTHBIM (JomonHUTETbHBIC
qackl Ha OcHOBE pe3ynbTaToB BIIP)
57 [Ipocreiimue apodHO- bubnuorexa [JOK
pauroOHaJIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
58 [Ipocreiimue apodHO- bubnuorexa [IOK
pauroHaJIbHEIE YPABHEHUS https://m.edsoo.ru/7f432b6e
59 Pemenne TeKCTOBBIX 33114 C bu6mmoreka [JOK
ITOMOIIBIO KBA/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42£75¢
60 Penienne TeKCTOBBIX 3aj1a4 C bubmuoreka [{OK
IIOMOILBIO KBAJIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42{86
61 KoHTponbHas pabora 1o Teme bubnnorexa [JOK




"KBanparusie ypaBHeHUS"

https://m.edsoo.ru/7f4301{2

62

JInHeitHOE ypaBHEHHE C IBYMS
NEPEMEHHBIMHU, €ro rpaduk,
MIpUMEpHI PEIICHUs] ypaBHEHUH B
LEJbIX YUCIIax

63

JInneliHOE ypaBHEHUE C IBYMs
NepEMEHHBIMH, €T0 rpaduk,
IIPUMEpHI PEIICHUs] YPAaBHEHUH B
LEJIBIX YUCIIaxX

64

JIuneliHOE ypaBHEHUE C IBYMs
NepEMEHHBIMH, €T0 rpaduk,
IIPUMEpHI PEIICHUS] YPAaBHEHUH B
LEJIBIX YUCIIax

65

Pemenue cucrem 1ByX JIMHEHHBIX
yYpaBHEHH C IByMsI IEpEeMEHHBIMU

66

Pemienue cucrem AByX JTMHEMHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

67

Pemenue cuctem AByX JTUHEHHBIX
YpPaBHEHUH € ABYMS IEPEMEHHBIMU

68

Pemenne cucreM qByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
(lomosiHUTENbHBIE Yachl HA OCHOBE
pesyabsTaToB BIIP)

69

IIpumepsl penieHus cucrtemM
HEJIMHENHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

70

IIpuMmepsl perieHus: CucTeM
HEJIMHEHHBIX YPABHEHUH C IBYMsI




NEPEMEHHBIMU

71

I'padmueckas uHTEpIpETALUS
YpaBHEHHUS C ABYMs IEPEMEHHBIMU U
CHCTEM JIMHEHHBIX YPABHEHUH C
JIByMsI IEpEMEHHBIMU

bu6nunoreka [JOK
https://m.edsoo.ru/7f43d6d6

72

['paduueckas MHTEpIIpETAILIUSL
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU U
CHCTEM JIMHEHHBIX YPABHEHUH C
JIByMsI IEpEMEHHBIMU

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

73

Pemntenne TekCcTOBBIX 3a1a4 C
IIOMOILBIO CUCTEM YPaBHEHUIN

74

Pemenune TeKCTOBBIX 337124 C
INOMOIIBIO CUCTEM ypaBHCHI/II\/’I

75

Pemrenne TekCcTOBBIX 3aJ1a4 C
IIOMOIIBIO CUCTEM ypaBHeHHfI

76

Pemienue TeKCTOBBIX 33724 C
ITIOMOILBIO CUCTEM YPaBHEHUI
(lomostHUTENTEHBIE Yachl HA
pelieHne NpakTUKO-
OPHUEHTHPOBAHHBIX 3a7a4)

77

UucnoBbie HEPABEHCTBA U UX
CBONCTBA

78

qI/ICHOBBIe HepaBeHCTBa U Ux
CBOWCTBA

79

HepaBeHCTBO ¢ 0HOM ITEPEMEHHOM

80

JIvHeiHbIe HEpaBEHCTBA C OHOM
MePEMEHHOMN M MX PEIICHHE

bu6mmoreka [{OK
https://m.edsoo.ru/7f42¢692

81

JIvHeiiHbIe HEpaBEHCTBA C OAHOM

bu6mmoreka [IOK




MEPEMEHHOM U UX PEIICHUE

https://m.edsoo.ru/7142c840

JInneliHbIe HEPABEHCTBA C OJTHON

82
IIEPEMEHHOM U UX PEIICHHE
3 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJHOM NEPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cb88
’4 Cucrembl TMHEHHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOM IIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f42cd2c
25 Cucrembl TMHEHHBIX HEPABEHCTB C
OJHOU MEPEMEHHOM U UX pELICHUE
Cucrembl TMHEHHBIX HEPABEHCTB C
26 OJIHOM ITEPEMEHHOM U UX PEIICHHE
(JononnuTtenpHbIe Yachl HA OCHOBE
pesyabsTaToB BIIP)
N300paxeHue perieHus JMHEHHOTO
87 HEPAaBEHCTBA U UX CUCTEM Ha bubmmorera [JOK
P . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MIPSIMOM
N300paxeHue perieHus JMHEHHOTO
88 HEPAaBEHCTBA U UX CUCTEM Ha bubmoreia HOK
P . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSIMOM
89 Konrponsnas padora B popme BITP
bu6mmoreka [JOK
90 [lonsitue GyHkIIMN
(byHKu https://m.edsoo.ru/71433c12
01 OO6nacTh ornpeneneHust © MHOKECTBO bubnuoreka [JOK
3HAYeHUH PYHKLIUU https://m.edsoo.ru/7f433d84
92 CriocoObl 3amanust PyHKITAN
93 I'paduk pynkuun
94 CaoiicTBa pyHKINHU, UX




oToOpakeHHe Ha rpaduke

UreHune U MOCTpOeHUE rpaPuKoB

95
byHKIMIA
96 [Tpumeps! rpadukoB GyHKLIUH,
OTPAXKAIOIINX PeAIbHBIC TPOLIECCHI
@DyHKIIMH, OTIUCHIBAIOIINE MPSAMYIO U
97 06y aTi 10 MIPOTIO H:anJIBHF;Ie ’ bubmmorexa [TOK
patHy p ph https://m.edsoo.ru/7f434bbc
3aBHCHMOCTH, UX TpapuKu
98 ['unep6oia
bu6mmoreka [JOK
9 ['nmepbona https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
100 r =x?
paduK QyHKUMH Y = X https://m.edsoo.ru/7f434572
Qyskuun y =x%,y =x>, y =VX, y =
o1 Y ch y=x4y =%,y =vx, y =| Bu6morexa LIOK
x|; rpa I/que(:Koe PeIICHIE . https://m.edsoo.ru/7f434d38
YpaBHEHUI U CUCTEM ypaBHEHUU
[ToBTOpEHNE OCHOBHBIX MOHATUI U
METOJIOB KypcOB 7 U 8 KJIaCCOB,
102 0000111eHE 3HAHUH / bubmorexa HOK
B B https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepouHas
pabora
HtoroBas koHTpoJsibHas paboTa /
103 Bcepoccuiickas npoBepodHast bubmmorexa [TOK
p poBep https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX MOHATHH U
104 METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011eHNE 3HAHUT
105 IToBTOpEHME OCHOBHBIX IIOHATHU U bubnnorexa [JOK




METOJIOB KypcOB 7 U 8 KJIaCCOB,
000011IeH1E 3HAHUH

https://m.edsoo.ru/7143736¢

[ToBTOpEHNE OCHOBHBIX MOHATUI U

bubmnoreka [IOK

106 Tu8 1
MCTOOB KYPCOB / 1 © KIIaccos, https://m.edsoo.ru/7f437510
000011IeH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
107 METOI0B KypcOB 7 U 8 KJIaCCOB 1 Bubmorexa OK
F1OB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHrEe 3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
108 METOA0B KypcoB 7 U 8 KJIaCCOB 1 bubmiorexa IJOK
/OB KYP . ’ https://m.edsoo.ru/7f436b88
00001IEHrE 3HAHUI
IToBTOpEHNE OCHOBHBIX MOHATUN U
bu6mmoreka [JOK
109 METOJIOB KypcOB 7 U 8 KJIacCOB, 1

000011IeHrE 3HAHUN

https://m.edsoo.ru/71437858

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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9 KUIIACC

Ne i/

Tema ypoka

KoaunuyecTBo 4acos

KonTpoJibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHn
s

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

IToBTOpEHME. OTtpaboTka
3aMafalommX TeM. TO0XIEeCTBEHHBIE
npeoOpa3oBaHUs palMoHaIbHBIX
BBIPAKCHUM.

[ToBTopenue. OTpaboTKa
3anajgaronix TeM. ToXKIeCTBEHHbIE
IIpeoOpa3oBaHus PallMOHAIBHBIX
BBIPAKCHUM.

[ToBTopenue. OTpaboTKa
3amafarmux TeM. ToXIeCTBEeHHbIE
npeoOpa30BaHus palOHAIBHBIX
BBIPAKCHUM.

[ToBTopenne. OTpaboTKa
3anafarommx TeM. ToxX1eCTBEeHHbIE
npeoOpa3oBaHus PallMOHAIBHBIX
BBIPAYKEHHI.

[ToBTOpEHME. OTtpaboTka
3amaaronmx TEM. Penrenue
JIMHEHHBIX, KBaJpaTHBIX,
palMOHANBHBIX  YpPaBHEHUH, H
CBOJMIIMUMCS K HHUM, CHCTEM JBYX
YpaBHEHUU C IBYMs IEPEMEHHBIMH.




[ToBTOpEHME. OTtpaboTka
3amaaronmx TEM. Penrenue

6 JMHENHBIX, KBAaJ[PAaTHBIX,
paLMOHATIBHBIX ~ YPaBHEHHIH, u
CBOJMIIMMCS K HHMM, CHUCTEM JIBYX
YpaBHEHHH C IByMsI IEPEMEHHBIMHU.
[ToBTOpenue. OTpaboTka
3amagaronmux TeM. Pemenne

. JIMHENHBIX, KBaJIPATHBIX,
palMOHATIBHBIX YPaBHEHUH, U
CBOJIAIIIMMCS K HUM, CCTEM JIByX
YpaBHEHHH C IByMsI IEPEMEHHBIMHU.
[ToBTOpEHME. OTtpaboTtka
3amagatonux TeMm. IIpeoOpasoBanus

8 BBIPAYKECHHUIA, coaepKaImx
KBaJ[paTHbIE  KOPHHU. CaoiicTBa
KOpHEH.
[ToBTOpEHME. OTtpaboTtka
3amajgatonux TeMm. IIpeoOpasoBanus

9 BBIPAKECHHUI, coaepKalux
KBaJpaTHbIC KOpHH. CaoiicTBa
KOpHE.
[ToBTOpEHUeE. OTtpaboTka
3amagatomux TeMm. IIpeoOpasoBanus

10 BBIPAYKEHHIA, coaepKaImx
KBaJpaTHbIE KOPHH. CaoiicTBa
KOpHEH.

11 [ToBTOpEHUeE. OTtpaboTka
3amagaronx TeMm. IlpeoOpas3oBanus




BBIPAYKECHHUIA, coaepKaImx
KBaJ[paTHbIE KOpHH. CaoiicTBa
KOpHEH.

12

[ToBTOpEHME. OTtpaboTtka
3anajgatonux TeMm. IIpeoOpasoBanus
BBIPAYKECHHIA, COJIepKAITUX
KBaJpaTHbIC KOpHH. CaoiicTBa
KOpHE.

13

[ToBTOpenue. OTpaboTka
3amajammux TeM. Penrenne
TEKCTOBKIX 337124 C IIOMOIITBIO
KBaJPaTHBIX YPaBHECHUU

14

[ToBTropenue. OTpaboTKa
3amajamomux Tem. Pemienne
TEKCTOBKIX 3aJ1a4 C IIOMOIIIBIO
KBaJPaTHBIX YPaBHCHUU

15

[ToBTopenue. OTpaboTKa
3ananaromux teM. Pemenue
TEKCTOBBIX 3a/1a4 C IIOMOIIIbIO
KBaJPaTHBIX YPaBHCHUU

16

KonrponbHas padora no reme
«ToxnecTBeHHBIE TPEOOPA3OBAHUS
palMOHAIBHBIX BBIpAKEHUN. Pelienne
TEKCTOBBIX 3a/]1a4 C IIOMOILIbIO
KBaJPAaTHBIX YPAaBHECHUID.

17

PamuonansHbIe quciia,
HPppauOHAJIbHBIC YUCIIda, KOHCUHBIC U
OCCKOHEUHbIC JACCATHYHBIC I[pO6I/I




MHOXeCTBO NEUCTBUTEIILHBIX YHCEN;

18 JEUCTBUTEILHBIE UMCIIa KaK
OCCKOHEYHBIC JIECATUIHBIC IPOOH
B3anMHO 0/IHO3HaUYHOE COOTBETCTBHUE
19 MEXy MHOXXECTBOM JCHCTBUTEIHHBIX
YUCET ¥ MHOYKECTBOM TOYEK
KOOPJIMHATHOM MIPSAMOM
CpaBHEHHE JIEWCTBUTEIIbHBIX YHCET,
20 apu(pMeTHIeCcCKue JEHCTBUSA C
JIeWCTBUTEIILHBIMU YUCIIAMH
71 [TpuOnm>xE€HHOE 3HAUEHNE BEIMYUHBL,
TOYHOCTh MPUOIKEHHS
22 Oxpyrienue yucen
23 OkpyrieHue yncen
24 [Ipuknaka u olleHKa pe3yJIbTaTOB
BBIYMCIICHUM
75 [Ipukuaka 1 oLleHKa pe3yJIbTaTOB
BBIUMCIICHUM
2% JIuneiinoe ypaBHeHue. Pemienue bubnuorex [IOK
YPaBHEHUH, CBOJIAIINXCS K TUHEUHBIM https://m.edsoo.ru/7f43bf66
27 JIluneitnoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOASAIIMXCA K JINHEUHBIM
KBanpatHoe ypaBHeHue. Pemenne BuGmrorexa LOK
28 EEZ;E:::S;:BO'HHHMXCH K https://m.edsoo.ru/7f43¢c542
KBagparHoe ypaBHeHue. Pemenne
29 YpaBHEHUH, CBOJAIIUXCS K bubmmorexa LHOK

KBaaApaTHbIM

https://m.edsoo.ru/7f43c¢542




bu6mmoreka [IOK

30 briBazpaTHbIe ypapHeHHS https://m.edsoo.ru/7f43¢3d0
31 buxkBanpaTHble ypaBHEHUs bubmmorexa LIOK
https://m.edsoo.ru/7143¢3d0
IIpumepsl penieHus ypaBHEHUI
32 TPEThEN U YETBEPTOH CTENIEHEN
pa3I0KEHUEM Ha MHOKUTENH
[Ipumepsl penieHust ypaBHEHUM
33 TpPEThbEil U YETBEPTOM CTEIECHEHN
pa3IoKEeHNUEM Ha MHOXKUTEIH
34 Pemenne npo6HO-paliioOHaTbHBIX bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f43¢9b6
35 Pemenne npoO6HO-palinoHaTIbHBIX bubmumorexa LIOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
36 Pemienune TekcToBBIX 3a0a4
anredpanvyeckuM MeTOJI0M
37 Pemenne TekcTOBBIX 3aaa4
anreOpanyeckuM MEeTO10M
18 Pemennie TekcTOBBIX 3a7a4
anredpandeckiuM MEeTOI0M
19 KonTponbhas pabota no teme
"YpaBHeHUsI C OJTHOM NepeMeHHOM"
40 VYpaBHeHUE ¢ IBYMs IEPEMEHHBIMU U bubnmoreka [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
A1 VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U bubnnorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
4 Cucrema IByX JIMHEMHBIX YpPaBHEHHI

C AByMA NICPCMCHHBIMU 1 eé peuIcHuc




43

CucreMa IByX JTMHEHWHBIX YPABHEHHI
C IByMs IEPEMEHHBIMH U €€ pelieHne

44

Cucrema IByX JTUHEHHBIX YpaBHEHUN
C ABYMS IIEPEMEHHBIMU U €€ pelIeHue

45

Cucrema 1ByX JUHEHHBIX YpaBHEHUN
C ABYMS IIEPEMEHHBIMU U €€ pelIecHue

46

Pemenue cucreM AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEUHOE, a APyroe
— BTOPOH CTEIICHU

bu6mmorekxa [JOK
https://m.edsoo.ru/7f43d23a

47

Pemenne cuctem 1ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
— BTOPOM CTEIEHU

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

48

Pemenue cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIUHEITHOE, a Ipyroe
— BTOPOU CTENEHU

49

Pemenne cucreM nByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a IPyroe
— BTOpPOH CTENIEHU

50

I'padmueckas nHTEpIpETALIUS
CUCTEMBI YpaBHEHUI C IBYyMsI
NepPEMEHHBIMU

51

Pentenue TekcTOBBIX 3a/1a4
anre0panyeckuM crocoooM

52

Pemenne TekCTOBBIX 3a71a4
anreOpanyeckuM crocoooM

53

KonTponbhas pabota no teme
"Cucremsbl ypaBHEHUI"

54

UucnoBbie HEPABEHCTBA U HX




CBOMCTBA

55 YucnoBble HEPABEHCTBA U UX bubnuoreka [IOK
CBOIICTBa https://m.edsoo.ru/7f43ad5a
56 JIvHelHbIe HEPAaBEHCTBA C OHOM bubnnoreka [JOK
[IEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af08
57 JIunelinble HEPABEHCTBA C OJJHON bubnuorexa [IOK
[IEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f43af08
53 JIunelinble HEpaBEeHCTBA C OJTHOMN bubnuorexa [JOK
MEPEMEHHON U UX peIIeHue https://m.edsoo.ru/7f43af08
59 CucTtembl TMHEHHBIX HEPABEHCTB C
OJIHOM ITEPEMEHHOM U UX PEIICHHE
60 Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOM ITIEPEMEHHOM U UX PEIICHHE
61 Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILCHUE
2 KBagparHble HEpaBEeHCTBA U UX bubnuorexa [IOK
pelienue https://m.edsoo.ru/7f43b098
63 KBagparHble HEpaBEeHCTBA U UX bubnuorexa [JOK
pelenue https://m.edsoo.ru/7f43b21e
64 KBanpaTHble HepaBeHCTBA U UX bubnuorexa [IOK
pelenue https://m.edsoo.ru/7f43b5a2
65 KBanpaTHble HEpaBEHCTBA U UX
pelieHne
66 KBazpaTHble HEpaBEHCTBA U UX
pelieHne
67 ['paduaeckas naTEepIpeTaIIHI bubnnorexa [JOK

HCPAaBCHCTB U CUCTEM HCPABCHCTB C

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




JABYMs IICPEMCHHBIMU

I'padmueckas uTEpIpETALUS

68 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMSI TIEPEMEHHBIMH
69 Konrpomnbnas padora o reme
"HepaBeHncrsa"
70 KBanpatuunas Qynkuus, e€ rpaguk u bubnuorexa [IOK
CBOMWCTBA https://m.edsoo.ru/7f4396¢c6
71 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/7f439842
7 KBanpatuunas ¢pyHkuus, e€ rpaduk u bubnnorexa [IOK
CBONCTBA https://m.edsoo.ru/7f4399b4
7 [TapaGosia, KOOpAMHATHI BEPIIMHbI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPHH 1apadoIIbl https://m.edsoo.ru/7f439eb4
74 [Tapabosa, KOOpIUHATHI BEPIINHBI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHH NTapadoIIbl https://m.edsoo.ru/7f43a03a
75 [Tapabo:a, KOOpAMHATHI BEPILINHBI bubnuorexa [IOK
napaboIIbl, 0Cb CUMMETPHH NapadoIIbl https://m.edsoo.ru/7f43alac
76 [TapaGoia, KOOPAUHATHI BEPIIMHbI bubnuorexa [JOK
napaboJIbl, OCh CHMMETPHUH TapadoIIbl https://m.edsoo.ru/7f43a31e
77 [TapaGosa, KOOpAUHATHI BEPIIMHBI bubnnorexa [JOK
napaboJibl, 0Cb CHMMETPHH 1apadoIibl https://m.edsoo.ru/7f43a526
73 [TapaGosa, KOOpAMHATEI BEPIIMHBI
11apaboJibl, 0Cb CHMMETPHH 11apadoIibl
79 I'paduxu pynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
80 I'paduku pynkuumii: y =kx, y =kx +




b, y=k/x, y=x?, y=vX, y=[X|

I'paduxm pynkmmii: y =kx, y =kx +

81
b, y=k/x, y=x3, y=vX, y=[X|

%) I'paduxu pynkmii: y = kx, y =kx +
b, y=k/x, y=x*, y=vX, y=[x|

23 I'paduku pynkuumii: y =kx, y =kx +
b, y=k/x, y=¢, y=vX, y=IX|

84 I'paduku dynkmmii: y = kx, y =kx +
b, y=k/x, y=x°, y=VvX, y=[x|

85 KonTponbhas pabota no teme bubnnorexa [JOK
"®yHkuun" https://m.edsoo.ru/7f43abg84

26 [lonsTHE YKCIOBOM bu6mmoreka [JOK
[I0CIE€A0BATEIBHOCTH https://m.edsoo.ru/7f43e6c6
3aaHue NOCIe10BaTEIbHOCTH

87 eKyppeHTHOH GpopmyIioif u bubmorexa HOK
PEEYPP N Py https://m.edsoo.ru/7f43ebda
dbopmyI0i n-ro uneHa

28 Apudmerndeckas 1 reoMeTpuiecKas bubnuorexa [IOK
Iporpeccuu https://m.edsoo.ru/7f43ed7e

29 ApudmeTrnueckasi U reoMeTpUyYecKas bubnuorexa [JOK
MPOTPECCUU https://m.edsoo.ru/7f43f3b4
@opMyIIBI N-TO YJIEHa

90 apu(meTryecKoil U reoMeTpUIECKOi bubmorexa HOK

p . p https://m.edsoo.ru/7f43f58a

IIPOrpeECCUil, CYMMBI IIEPBBIX N YICHOB
@opMyIIBI N-TO YJIEHA

91 apu(pMeTnyecKoi U reoMeTpUIecKOi bubmmorexa [IOK

p . p https://m.edsoo.ru/7f43ef2c

IIPOrpeccuii, CyMMBI IIEPBBIX N YICHOB

92 @opMmyJIbl N-TO WICHa bubnmoreka [JOK




apru(pMETHIECKON U TEOMETPUIECCKOM
MIPOrpeccuii, CyMMBI MIEPBBIX N YIECHOB

https://m.edsoo.ru/7f4310c6

@opMyIIBI N-TO YJICHA

93 apu(meTnyecKoil U reoMeTpUYecKOi bubmmorexa LHOK
P . p https://m.edsoo.ru/7f43f72¢
MIPOTPECCUI, CYMMBI TIEPBBIX N WICHOB
@opMyIIbI N-T'O YJICHA
94 apu(METHYECKON U TEOMETPUIECKOM bubmmorexa [IOK
p . p https://m.edsoo.ru/7f43£8a0
MPOTPECCUil, CYMMBI TIEPBBIX N WJICHOB
N300paxkeHne YICHOB
95 apu(pMeTUYECKO U TEOMETPUUECKOM
MPOTPECCUil TOUKaMH Ha
KOOPAMHATHOMW INTIOCKOCTH
N300paxkeHNe YIeHOB
9% apu(MeTUYecKoi U TeOMETPUUECKOM
MpOrpeccuil TOUKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH
97 JIMHEeWHBIH U YKCIIOHEHIINAIbHBIN
pocT
bu6mmoreka [IOK
98 CrnoxHbIe TPOIIEHTHI
pont https://m.edsoo.ru/7f43fe0e
bu6mmoreka [JOK
99 CroXxHbIe TTPOIIEHTHI
pott https://m.edsoo.ru/7f4401a6
100 KonrposbHas padora no reme bubnuorexa [IOK
"YucnoBble NOCIEA0BATEIHLHOCTH " https://m.edsoo.ru/7f440418
101 [ToBTOpenue. OTpadoTka

3amajaluuxX TeM. 3aIHch,
CpaBHEHHUE, JICHCTBUSA C
JIeNCTBUTEIBHBIMH YHCIAMU,




qucCj0Bas npsamas

102

[ToBTOpenue. OTpadoTka
3anagawuux Tem. [IponeHTsl,
OTHOILIEHUS, IIPOIOPLIUHA

103

[ToBTOpenue. OTpadoTka
3anaaarmux teM. [IpoueHTsl,
OTHOIIECHHUS, IPONOPLIUU

104

IToBTOpenue. OTpadoTka
3anaaarmux teM. OKpyrieHue,
npuOIKEeHUE, OlEHKA

105

[ToBTOpEHME, 0000IICHUE U
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33714 apuPMETHUECKUM
CII0COOOM

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

106

[ToBTOpEHME, 0000IICHUE U
cucreMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUM
CIocoooM

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

107

[ToBTOpEHME, 0000IICHUE U
cucTeMaTtu3anys 3HaHui. Pemenne
TEKCTOBBIX 3a71a4 apu(PMETHICCKUM
CIocoooM

bubmnoreka [IOK
https://m.edsoo.ru/7f443fea

108

[ToBTOpenue, 0600IIEHNE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 3a71a4 apu(PMETHICCKUM
CIocoooM

109

Kontposnbnas pabora 1o temam
«JlericTBUS C NEWCTBUTEILHBIMU




yucnamu. [Ipouentsl. Pemenue
TEKCTOBBIX 3a71a4 apu(PMETHISCKUM
croco0om»

[ToBTOpenue, 0600IIEHUE U
CHUCTeMaTH3alurs 3HaHHI.

Bbubnmoreka [JOK

10 [IpeoOpazoBanne anredbpandecKux https://m.edsoo.ru/7f4441ca
BBIPXKCHUH, TOMMYCTHMbBIC 3HAYCHHUS
[ToBTOpeHME, 00600IIeHUE 1

11 CHCTEeMAaTH3alMs 3HAHUH. bu6nmoreka [JOK
[TpeobpazoBanme anredpandecKux https://m.edsoo.ru/7f444364
BBIPKCHUH, TOMYCTHMbIC 3HAYCHHUS
[ToBTOpeHue, 06001IIeHUE 1

112 cHUCTeMaTH3aIvs 3HaHHH. bubmuoreka [JOK
[TpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444612
BBIPKCHUH, JTOMYCTHUMbIC 3HAYCHHUS
[ToBTOpeHue, 06001IeHUE U

13 CHCTEMAaTH3aLUs 3HAHUH. bubmuoreka [JOK
[TpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPXKEHUH, TOMYCTHUMbIE 3HAYCHHUS
[ToBTOpenue, o6o0IIEeHUE U

114 cucremartusauus 3HaHui. OyHKIuu: bubnuoreka [IOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444¢56
byHKIUH
IToBTOpEHME, 0000IICHUE U

115 cucremartusauys 3HaHuil. OyHKuuu: bu6mmoreka [IOK
IIOCTPOEHUE, CBOWCTBA U3yUYEHHBIX https://m.edsoo.ru/7f44444
byHKIUH

116 [ToBTOpEHME, 0000IICHNE U bu6mmoreka [IOK




cuctemaTusanus 3HaHuil. OyHKIHUM:
MOCTPOEHNE, CBOMCTBA N3YUEHHBIX
byHKIMA

https://m.edsoo.ru/7f44516a

117

[ToBTOpenue, 0600IIEHUE U
cucremaTusanus 3HaHuil. OyHKIHUM:
ITOCTPOEHNE, CBOMCTBA N3YUYEHHBIX
byHKIMA

Bbubnmoreka [JOK
https://m.edsoo.ru/7f4452e6

118

[ToBTOpeHME, 00600IIeHUE 1
cHUCTeMaTU3alurs 3HaHH.
['paduueckoe perieHue ypaBHEHHH U
UX CHCTEM

bubmuoreka [JOK
https://m.edsoo.ru/7f445516

119

[ToBTOpeHue, 06001IIeHUE 1
CHUCTeMaTU3alrs 3HaHH.
['padmaeckoe perieHne ypaBHEHUN U
UX CHCTEM

120

Hrorosas KOHTPOJIbHAaA pa60Ta

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

120




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=k/x, y=k/x ,y=x%y=x3y = |X|, ONUCHIBATH CBONCTBA YNCIIOBOM
¢byHKuMu N0 e€ rpaduKy




9 KUIACC

Kon
NpoBepsieMOro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATbI OCBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucna 1 BEIYMCICHUS

1.1

CpaBHI/IBaTb U ynopsaaouvBaTh pPalMOHAJIBHBIC W HWPPAlHUOHAIIBHBIC

qucia

1.2

BrImonHaTs apI/I(bMeTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMU YHUCJIaMU,
CcoucTasd YCTHbIC W IMHUCbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYUCIICHUA C

HppanquoHaJIbHBIMU YU CJIaMU

1.3

HaxoauTh 3HaueHusl cTeneHeld ¢ UEIbIMU MOKa3aTelsIMH W KOpPHEH,

BBIYUCJIATH 3HAYCHHUA Y CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprFHHTL JIEHCTBUTEIIbHEIC qurcJia, BBIIOJHATL NPUKUIKY PE3yJIbTaTa

BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKECHUN

VYpaBHEHUs 1 HEPABEHCTBA

2.1

Pemate  nuHeWHBIE W KBagpaTHbIE ypaBHEHMS, YpPaBHEHMS,

CBOJISIIIIMECS K HUM, MpOCTeine TpoOHO-paliMoHaIbHbIE YPAaBHEHUS

2.2

Pemate cucteMbl IByX JTMHEHHBIX YPaBHEHUH C JBYMS IIEPEMEHHBIMU
Y CUCTEMBI JBYX YPABHEHHH, B KOTOPBIX OJJHO YPaBHCHHE HE SIBIISICTCA

JIMHEVNHBIM

23

Pemate TekcTOBBIE 337a4M anreOpanvdeckuM CIOCOOOM C TOMOIIBIO
COCTAaBJICHUS] YpPAaBHEHMS WJIM CHCTEMBI JBYX YPaBHEHHHU C JBYyMs

MNEPpEMCHHBIMHU

24

[IpoBoauTh ImpOCTEHIINE WCCIENOBAaHUA YpPAaBHEHHM U  CHUCTEM
ypaBHEHHWl, B TOM 4YHCI€ C TPUMEHEHHEM TrpaduyecKux
IpeJCTaBIeHUN (HampuMep, yCTaHaBINBaTh, UMEET JIU ypPaBHEHUE WIH

CHUCTCMa ypaBHeHI/Iﬁ peuICHuA, €CJIIN UMECT, TO CKOJ'IBKO)

2.5

Pemate  nuHElHBIE  HEPABEHCTBA, KBAJApAaTHbIE  HEPABEHCTBA,
U300pakaTh pelIeHNe HEPABEHCTB HA YHCIIOBOW MPSIMOM, 3aITUCHIBATH

PEICHUE C TIOMOIIBIO CUMBOJIOB




2.6

Pemate cuCTEMBI JTMHEHHBIX HCPaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIFOYAOINMEC KBAaAPATHOC HCPABCHCTBO, I/1306pa)KaTb pEICHUC
CUCTCMbI HCPABCHCTB Ha YHCJI0BOM Hp}IMOﬁ, 3aIlIMCbIBATh PCHICHUC C

IIOMOIIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA MIPU PEILIEHUH PA3IMYHBIX 3a/1a4

DyHKIMU

3.1

PacrioznaBate  (QyHKIIMM ~ HW3yYeHHBIX  BUAOB.  [lokasbIBaTh
CXEMAaTHYCCKHU PACIIOJIOKCHHUE HAa KOOPAMHATHOM IIOCKOCTH TpaduKOB
bynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HPUIIMEHTOB, ONMUCHIBATH CBOUCTBA (PYHKIIHIT

3.2

[Toka3piBaTh CXEMAaTHYECKH PACIIONIOKCHHE Ha KOOPJIMHATHON
IUIOCKOCTH TpaduKoB (QPYHKIMHA BUAA y = VX, Y = |X| U ONUCKHIBATH

cBoMcTBa (PyHKITUH

3.3

Crpoutb M M300paxkaTh CXEMaTHUECKH TpapuKd KBaJPaTHUHBIX
(yHKUIMH, ONMUCHIBATH CBOWCTBA KBAApPATHYHBIX (QYHKUMH TO UX

rpaduxam

3.4

Pacno3HaBaTh KBaJpaTHUHYIO (QYHKIHIO MO (opmyse, HpUBOAUTH
OpUMEpPbl  KBaJPaTUYHBIX (YHKIUH W3 peasbHOM >KU3HU, (U3UKH,

T€OMETPUH

ApudmeTrnueckast 1 reOMeTpUYECKasi IPOrpeccuu

4.1

Pacnio3HaBaTh apupMETHUYECKYIO0 U T€OMETPHUUECKYIO TPOrPECCUU MPU

Pa3HBIX criocobax 3agaHus

4.2

BBINOMHATE BBIUMCICHUSI C HUCIOJIB30BaHUEM (GOPMYJT 7-TO UJieHa
apuMETUIECKOH U TEOMETPUUYECKON MPOTPECCHI, CYMMBI TEPBBIX N

YJICHOB

4.3

N300pakaTh 4iIeHbl TOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPAMHATHOMN

IIJIOCKOCTH

4.4

PemraTs 3aJa4yu, CBA3aHHBIC C YHMCJIIOBBIMHU IIOCJICAOBATCIIbHOCTAMMU, B
TOM 4YHUCJIC 3agadud Hu3 peanLHoﬁ KHU3HHU (C HUCIIOJIB30BaHHEM

KaJIbKYJIATOPA, IU(POBBIX TEXHOIOTHIA)




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucia v BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE W JIECSITHYHBIE, MEPEX0J]l OT OAHOW (HOPMBI 3aIlUCH
1.1 npobeit xk apyroi. IloHsTHe palMOHANBHOTO 4YHCIA, 3alUCh, CPaBHEHUE,
YHOPSAOYMBAaHUE PAlIMOHATIBHBIX YHCEI
15 ApudmMernueckue IeHCTBUS C pallMOHATIBLHBIMHU YnciIamMu. Pemenue 3amay u3
' peanbHOM MPaKTHUKU HA YaCTH, Ha Ipoou
13 CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeJesieHHe, MpeoOpazoBaHue
' BBIPQKEHUI Ha OCHOBE OIpeeNIeHus], 3aIIUCh OOJIBIIUX YHCEe
14 [IpoueHTsl, 3amuch NPOLEHTOB B BUJE ApOOM M IpoOH B BHUJAE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 3a1a4 U3 PEAJTbHON ITPAKTUKU
s IIpuMeHeHre TPU3HAKOB  JEJIMMOCTH, Pa3JIOKEHHE HAa  MHOXKUTEIH
' HaATypaJIbHbBIX YUCEIl
L6 PeanbHble  3aBUCMMOCTH, B TOM uucie ImpsimMas U oOpaTHas
' IIPONOPLUOHAIBHOCTH
2 AnrebpanuecKue BbIPAXKECHUS
Y IIepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKECHUS C IIEPEMEHHON. J[OImyCcTUMBIE
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBieHre 3aBUCHMOCTH MEXJy BeJIMUYMHAMU B BuAe (HOPMYIIBL.
' Brruucnenus no popmynam
53 [IpeoOpa3oBanne  OYKBEHHBIX  BBIPDAKCHHI, TOXICCTBEHHO  DPaBHBIC
' BBIPAKEHUS
2.4 CBoiicTBa CTENEHU C HATYPAIbHBIM MOKa3aTEIEM
5 s Opnounensl 1 MHOrouwieHbl. CreneHb MHOTowiIeHa. Clio)keHue, BhIYMTaHuE,
' YMHOKEHUE MHOTOWJIEHOB
26 @®opMyJIbl COKpPAIIEHHOTO YMHOKEHUS: KBaJApaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyra pa3HOCTH KBaApaToB. Pa3iokeHne MHOTOUJICHOB Ha MHOYKUTENN
3 YpaBHeHus
3.1 VYpaBHeHHE, KOpPEHb YpaBHEHHs, MpaBuia MpeoOpa3oBaHUs ypaBHEHUS,




PaBHOCUJILHOCTb YpaBHEHUN

JluHeitHoe ypaBHEHME C OJIHOW NEPEMEHHOW, YHMCIO KOPHEH JIMHEHHOTO

32 YPaBHEHUs, PEILICHNE JIMHEUHBIX YPaBHEHUU
13 CocraBiieHHEe ypaBHEHUI 10 yCIOBUIO 3aJaul. PenieHne TeKCTOBBIX 3aJad ¢
' MMOMOIIBIO YPABHEHMI
34 Jlunelinoe ypaBHEHHE C IBYMs ITEPEMEHHBIMU U €T0 Tpaduk
CucteMa JBYX JMHEWHBIX YpaBHEHUM C JIByMs TNEepeMEHHBIMHU. PerieHue
3.5 CHCTEM YpaBHEHHUH CIIOCOOOM MOJCTaHOBKH. lIpumepsl pemeHust TeKCTOBBIX
3aJ1a4 ¢ MOMOIIbIO CUCTEM YpaBHEHUN
4 Koopmunate! u rpadpuku. @yHKIIUN
4.1 Koopaunara Touku Ha mpsiMoi
42 YucnoBble MPOMEXYTKU. PaccTosiHue Mexxay ABYMsI TOUKaMHU KOOPIMHATHOMN
' IPsAMOM
43 [IpsimoyronbHas cucrema koopaunar, ocu Ox u Oy. Abciucca U opauHaTa
' TOYKH Ha KOOPJMHATHOM MIIOCKOCTH
44 [Tpumepsl rpadukoB, 3anaHHbix (Gopmynamu. UteHue rpaduKoB peanbHbBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkmun. I'padux Gynkiun. CBoiicTBa HyHKIHIA
4.6 Jluneitnas pynkuus, e€ rpapux. I'paduk pyHKum y = ||
47 I'paduyeckoe pelieHHe JUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHHBIX
' YpaBHEHUHU
8 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 Yucna v BBIYUCIECHUS
. KBanparueiii kopenbp u3 uwucia. [lonstue o0 HppalMOHATBEHOM YHCIHE.
. Jecatuunble TPpUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBAaJPATHBIX KOpPHEH M HX TNPUMEHEHHE K
1.2 npeoOpa30BaHUIO YHCIOBBIX BBIPAKCHUI M BBIUMCICHUSM. JeliCTBUTEIIbHbBIC
qucia
1.3 Crenens ¢ 1eabpIM IMOKa3zareaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch Yucia
2 Anrebpanueckue BhIPaKESHUS




2.1

KBanpatublii TpéxusieH, pa3inoxkeHne KBaApaTHOro TpEXWieHa Ha MHOKHUTEIU

2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO airedOpandeckou 1poou

2.3 CrnoxeHue, BRIYMTaHNUE, YMHOKCHHE, JEIICHUE allreOpandecKux apooei

2.4 PannonanbHble BeIpaskeHUs U UX TIpeoOpazoBaHue
3 YpaBHEHHUS 1 HEpABEHCTBA

31 KBagpatHoe ypaBHenue, Qopmyna KOpHEW KBaApaTHOTO YypaBHEHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOIAIIMXCA K JMHEWHBIM U KBAIPATHBIM

3.3 [Ipocreiimume qpoOHO-palliOHATBHBIC YPABHEHUS

['padmyeckas uHTEpIpeTalys ypaBHEHUN ¢ IByMSI IEPEMEHHBIMH U CHCTEM
3.4 JIMHEHHBIX YPaBHEHMU C IByMs nepeMeHHbIMU. [IpuMepsl pelieHus cucreM
HEJIMHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU

3.5 Pemenne TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoooM

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0J1HOM TTepeMEHHOM

3.8 PaBHOCHJIBHOCTH HEPABEHCTB

3.9 JIuneliHbIC HEPABEHCTBA C OJTHOM NIEPEMEHHOU

3.10 CucreMbl TUHENHBIX HEPABEHCTB C OAHON IIEPEMEHHON
4 OyHKIUU

il [onarue ¢ynkuuu. OOnNacTp onpeAeNeHUs M MHOXKECTBO 3HAYCHHH
' dbynkuun. CriocoOsl 3a1aHus QyHKIIAHA

4.2 I'padux pysakmum. UreHue cBOMCTB GhyHKIMH 110 €€ TpaduKy

43 [Tpumeps! rpadukoB GyHKINH, OTpaKarOIIUX peaTbHbIC MPOIECCHI

44 OYHKIMH, OIHUCHIBAIOIIMNE NPSIMYI0O M OOpaTHYI0 MPOMNOPIUOHATILHBIC
. 3aBUCHUMOCTH, UX TpapuKu

4.5 @yHKIMU y =x7, y = X7

4.6 OYHKIMH Y = VX, } = |X|

4.7 ['padmyeckoe penieHne ypaBHEHU U CUCTEM YpaBHEHHM

9 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS




Yyciia ¥ BEIYUCICHUS

1.1

PaHI/IOHaJ'IBHBIC 4yucCiia, HUppalrOHAJIBHBIC 4YHCJIa, KOHCYHBIC H OeCKOHEUYHEIE

JECATUYHBIE JPOOH

MHO0XeCTBO IeHCTBUTEIBHEIX YHCEII, IEHCTBUTENBHEIE YKCiIa KaK OECKOHEUYHBIE

JACCATHYHBIC I[pO6I/I. BzanMHO 01HO3HAYHOE COOTBETCTBHE MCXKAY MHOXCCTBOM

h2 JEHCTBUTENBHBIX YUCET U KOOPANHATHON NpsiMoi. CpaBHEHHE JEHCTBUTEIBHBIX
quCen
1.3 Apudmernueckue TeUCTBHUS C ICUCTBUTEIHHBIMH YHCIAMU
W3mepenus, npulnmkenus, oleHKU. PazMepsl 00bEKTOB OKpY>KAIOILIEro MHpA,
14 JUIMTENILHOCTh TPOIIECCOB B OKpyXkarwomeMm wmupe. IlpubnmkénHoe 3HaueHHE
' BEJIMUYMHBI, TOYHOCTh NpuOmkenus. Okpyriaenue uucen. [lpukunka u oneHka
pE3yIbTAaTOB BBIUUCICHUN
2 YpaBHEHMsI U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHOU NIEPEMEHHOU
2.2 JIuneiiHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIUUXCS K JIMHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHHM, CBOASIINXCS K KBaJPaTHBIM
24 bukBanpatHoe ypaBHeHue. llpumepbl pelleHHMs YpaBHEHMM TpEeTbe U
' YeTBEPTOU CTENIEHEN PA3JIOKEHHEM HA MHOKUTEIIH
2.5 Pemrenne npoOHO-pannoHaNbHBIX YpaBHEHUI
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucrem IByX JIMHENHBIX YPAaBHEHUN C ABYMs IEPEMEHHBIMU
29 Pewenne cucreM IByX YpaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOM CTETIEHH
2.10 I'paduaeckas uHTEpIpETALMS CHCTEMBI YPAaBHEHUH C IBYMS TIEPEMECHHBIMU
2.11 Pemenune TekCcTOBBIX 3a7a4 anreOpandecKuM Crocooom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Penenne nuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.14 Perenne cucteM TUHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHON
2.15 KBanpaTHble HEpaBEeHCTBa
516 I'paduueckas mHTEpHpeTalyss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS
' MIepeMEHHBIMU
3 OyHKIUH




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

>l BEPIINHBI 1apadoiIbl, OCb CHMMETPUH MapaloJIbl

3.2 I'paduku pynkuumii y=kx, y=kx+b u ux cBoiicTBa

33 I'padpuxu Qynkmit y=k/x, y = x° 1 uX cBOWCTBA

34 I'paduxu QyHKIHMI , 1 UX CBOICTBA
4 Yucnossle OCIIEI0BATEIbHOCTH

41 Omnpenenenre M crocoObl 3aJaHKsl YUCIOBBIX IOCIIEN0BATENbHOCTEN. 3agaHue
' MOCTIEI0BATEILHOCTH PEKyppEeHTHOU (hopMyInoit u popMyIioii n-ro yieHa

42 Apudmernueckass mnporpeccus. DopMynsl n-ro  wieHa apU(pMETHUECKOi
' IIPOrPECCUH, CyMMbI IIEPBBIX 7 YJICHOB

43 I'eomerprueckass mnporpeccus. QPopMynbl #n-r0  WIEHA T€OMETPUYECKON
' IPOrPECCUH, CYMMBI NIEPBBIX 71 YJICHOB

44 N300pakeHne uiIeHOB apuU(PMETHUECKOH M TeOMETPUYECKOW Mporpeccuit
' TOYKaMU Ha KOOPJIAMHATHOM IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHITUAJIBHBINA POCT

4.5 Cno>xHbI€ TTPOLICHTHI




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

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUMCIIEHUA

1.1

HaTypanLHme " 1EJIbIC YHUCia. HpI/ISHaKI/I JCIINMOCTHU LCJIBIX YHUCEIT

OOBIKHOBEHHBIE n JCCATUYHBIC I[pO6I/I, IMPOUCHTHI, OECKOHEUHbIE

12 MEePHOINYECKHE TPOOH

3 PanmonaneHbie  uncna. ApudMeTHYECKHE OIepalud C  PaluOHAILHBIMH
. YUCIaMHU

14 JleiicTBuTenbHbIe uYnciaa. ApuQMETHYECKHE OIepaluu C JIeHCTBUTEIbHBIMU
' qHUCIaMu

s [TpubOnmkEHHBIC BBIYMCICHHS, TpPaBUIa OKPYTJCHUS, NPHUKHAKA W OIICHKA
. pe3yJibTaTa BRIYUCICHUN

2 Anrebpanyeckue BhIPaKESHHUS

2.1 bykBeHHbIE BbIpa)XKEHUS (BBIPAXKEHMSI C IEPEMEHHBIMMU )

55 Crenenp ¢ uenbiM nokazatesneM. CTeneHb € pallOHaIbHBIM ITOKA3aTEIeM.
. CBoiicTBa cTENEHU

2.3 MHorousneHsl

24 Anrebpanueckas 1poOb

55 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. HevictBus c
. apu(pMeTHYECKUMU KOPHAMHU HATYPaJIbHOMN CTETIEHU

3 VYpaBHEHMsI U HEPABEHCTBA

- Hensie u npoOHO-panroHanbHbIE ypaBHeHHS. CHCTEMBI W COBOKYITHOCTH
. YpaBHEHUU

35 Lensle u apoOHO-palioHanbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYMHOCTH
' HEPaBEHCTB

33 Pemenne TekCTOBBIX 3a71a4

4 UucnoBsie mOCIeA0BaTEILHOCTH

4.1 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHus ITOCIE0BATEIBHOCTEH

4.2 ApudmeTnueckas W TreoMeTpudeckas mporpeccud. DopMylsia  CII0KHBIX




MIPOLIEHTOB

5 OyHKIUU
Oyukius, crnocodbl  3amanus  pyskuun. ['padpuk  pyskmum.  OGmacTsb
orpeseNeHus] U MHOXKeCTBO 3HaueHui ¢yHkuuu. Hynu ¢ynkuuu. [pomexyTtku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHUHA. MaKCHUMyMBI H
MUHUMYMBl (QyHKIMH. HanGomnbiiee W HauMmeHblllee 3HaueHUEe (YHKIMU Ha
IIPOMEXKYTKE
6 Koopannatsl Ha IpsIMOM U IITIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX CBOMCTBA
7.2 TpeyroyibHuUK
7.3 MHOroyrojasHuKu
7.4 OKpY>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpuIeCcKuX BEJTUYNH
7.6 BexkTopsl Ha TI0CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

METOAUYECKUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCbBI CETH

HUHTEPHET
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