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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBis€TCA OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOI'O OOILEro
o0pa3oBaHMs: OHA 0OeCTIeYMBAET U3yUYECHUE JPYTUX JUCIUILINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHUTAPHOTO IMKIOB, €€ OCBOEGHHWE HEOOXOAMMO IS
MPOJI0JKEHUs 00pa30BaHus U B MOBCEIHEBHOM KU3HU. PazBuTne y oOydaronmxcs
HAy4YHbIX MPEJCTABICHUNA O MPOUCXOXKACHUM M CYUIHOCTH ajlreOpandecKux
abcTpakimii, cnocode OTpaKeHUs MaTEMAaTUYECKON HAyKOU SBJICHUN M MIPOIIECCOB
B MpUpOJie M OOIEeCTBE, POJIU MATEMATHUYECKOTO MOJCIHUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
Y KayeCTB MBIILIEHUS, HEOOXOAUMBIX ISl aJalTallMi B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydyenme anreOpbl oOecreyrMBaeT pa3BUTHE YMEHUS HaONIOAATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TpPeOyeT KPUTHUUYHOCTH MBILIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOM JEHCTBUS M BBIBOJIBI,
dbopmynupoBath yrBepxkaAcHUSI. OCBOCHUE Kypca alreOpbl 00ecreynBaeT pa3BUTHE
JOTUYECKOT0 MBIIUICHUS OOYYaroIIUXCS: OHU HCHOJBb3YIOT JEAyKTHUBHBIE U
UHAYKTUBHBIE pacCyXACHHs, 0000IIeHne U KOHKPETU3allnio, abcTparupoBaHue u
anajorutro. OOyueHue  anreOpe  MpearnosiaraeT  3HAYUTEIbHBIH  O00BEM
CaMOCTOATEJIBHON JESITENIBHOCTH O00YyYalolUXCs, IO3TOMY CaMOCTOSATEIbHOE
peleHue 3a7a4 ABJISETCS peanu3aluei JesTelIbHOCTHOIO IPUHLKIIA O0yUeHUsI.

B crpykrype mporpammbl yueOHOro kypca «Anredpa» Ijsi OCHOBHOIO
oOurero 00pa3oBaHMsi OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOINYECKHE
auHNK: «Yucna U BEIYUCICHUS», «ANreOpandeckue BHIPAKEHUN, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxnas U3 3THX cOJepkKaTeabHO-METOANYECKUX
JMHUMN pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUYEHUsSI Kypca, B3aUMOJICUCTBYS C
JpPYTUMHU €ro JuHUsMU. B xozne wu3yueHus ydeOHOro Kypca oOOydaromumcs
INPUXOAUTCS JIOTHYECKU PACCYKIaTh, MUCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBsI3W ¢ 9TUM B TporpamMmy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zJienax
MaTeMaTH4YECKOro o0pa3oBaHUsl U CHOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHMBEPCAJIBHOIO  MareMaThyeckoro s3bika. CoaepkarenpHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «Aunredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxanue auHUM «Yuclia W BBIYHMCICHUSD CIYXKUT OCHOBOM IS
JAJIbHEHIIeT0 U3Y4YEHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUSI MTOJIH30BATHCS AJITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCETHEBHOM
KU3HU. Pa3zBuTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOrO 00Iero oOpa3oBaHMS
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YHWCIaMH, (HOPMHpPOBAHHEM



MPEACTABICHUM O JACHCTBUTEIIBHOM 4YHCIE. 3aBEpIICHUE OCBOEHUS YHUCIOBOM
JIMHUU OTHECEHO K cpeHeMy 0011eMy 00pa30BaHHUIO.

Conepxanue IByX aire0pandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y OOYHAOIIMXCS
MaTEMaTUYECKOIo amnrmapara, HeoOXOJMMOIro Ui pEeuIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPAaKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOT'O 0011ero oOpa3oBaHusd YYEOHBbIH Marepuan TpYNIUPYETCs BOKPYT
palMOHANIBHBIX BhIpaKEHUI. AnreOpa IEeMOHCTPUPYET 3HAYEHUE MATEMATUKH KaK
A3bIKa JUIA IOCTPOCHHS MAaTeMaTHYEeCKUX MOJENEH, ONUCAaHUs IPOLECCOB H
ABJIICHUNM peaJbHOrOo Mupa. B 3amaun oOyueHus anrebpe BXOAAT TaKkKe
JanbHeillllee pa3BUTHE AJTOPUTMUYECKOTO MBINUIEHUS, HEOOXOJIMMOro, B
YaCTHOCTH, JJII OCBOEGHMS Kypca HWH(GOpPMATHKW, M OBJAQJCHHE HaBbIKAMHU
JNeNyKTUBHBIX paccyxaeHuil. [IpeoGpasoBanne cuMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUsI, CIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPYECTBY.

Copepxanve pyHKIMOHAIBHO-TpauecKol JIMHUK HAIlEJIEHO Ha TOJy4YeHHe
OOy4YaroIIMMUCS 3HAHUN O (PYHKUMSIX KaK Ba)KHEWIIEH MaTEeMaTUYECKON MOJENH
JUIS OTIMCAHUSl U UCCIIEOBAHUS Pa3HOOOPA3HbIX MPOILIECCOB U SIBJICHUM B MPUPOJIE
u obmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOyYaroniuxcs
YMEHUS UCTIONB30BaTh Pa3IMYHbIE BBIPA3UTENIbHBIE CPEICTBA S3bIKA MATEMATUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduyueckue, BHOCHT BKJIaJ B (OpMUPOBAHME
IIPEICTABIICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUIN3ALUN U KYJIbTYpPHI.

CornacHo yueOHOMYy MmaHy B 7-9 kimaccax wu3yyaeTcsl Y4eOHBIM Kypc
«Anredpa», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl COACPKAHUSA:
«Uncna u BBIUKCICHUS», «ANreOpandyeckue BbIpAXKEHUS», «YpaBHEHUA H
HEPaBEHCTBa», « DyHKIIUWY.

Ha uzyuenne yueOHoro kypca «Anredpa» oroaurca 306 gacoB: B 7 Kiacce
— 102 gaca (3 yaca B Hepento), B 8 kiacce — 102 gaca (3 gaca B Henmelnw), B 9
kimacce — 102 gaca (3 yaca B HeJIeli0).



COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucji1a ¥ BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEeX0] OT OAHOW (hopMbl 3amucu
npobeit k apyrou. IloHATHEe palMOHAJIBLHOTO YHCIA, 3alKCh, CpPaBHCHUE,
yHOpSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JeHCTBUS €
palMOHAJbHBIMU YKCIIaMH. PeleHne 3amad u3 peasbHON NMPAKTUKU HA 4YacTH, Ha
JpoOu.

Crenenb ¢ HaTypalbHBIM [IOKa3aTeJeM: OIpejaesieHue, mnpeoOpa3zoBaHue
BBIPQKEHUI Ha OCHOBE ONPEJIEICHHUS, 3alIUCh OOIBIINX yKcel. [IpoLeHTsl, 3anuch
MIPOLIEHTOB B BUJE JIpoOU U ApoOM B BUJE NMPOLEHTOB. TpH OCHOBHBIE 33Ja4M Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaIbHON IPAKTHUKHU.

IIpuMeHeHne TPU3HAKOB  JCIMMOCTH, PAa3JI0KEHHE HAa  MHOMKUTEIH
HATypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HClIe TpsMas M oOparHas
IIPONOPLIHOHAIBHOCTH.

AJiredpanveckue BbIpaKeHHU s

IlepeMeHHBIE, YUCIOBOE 3HAYECHUE BBIPAKEHUS C IIEPEMEHHON. JlommycTuMbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEKy BEIMYNHAMH B BUJE
¢dbopmynbl. Beraucnenus no gopmynam. [IpeoOpa3zoBanne OyKBEHHBIX BBIPAKEHU,
TOXKJECTBEHHO paBHbIE BBIpAKEHUS, MpaBuja MpeoOpa3oBaHUsI CYMM U
IIPOM3BEJICHUH, TpaBUiIa PACKPBITUS CKOOOK M IPUBEIECHUS OJOOHBIX ClIaracéMblX.

CBOIICTBa CTENEHU C HATYPAJIBHBIM OKA3aTENIEM.

OpHouneHsl U MHOrowieHbl. CteneHbs MHOTOWIeHA. ClIOXEHUE, BEIUYUTAHHE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJbl COKpPAlIEHHOIO YMHOXEHHs: KBaapar
CyMMBI M KBaapar pasHocTH. DopMyna pa3HOCTH KBaapaToB. PasinoxxeHue
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEHUE, KOpEHb YpaBHEHHS, IpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHCHUM.

JluHenHOe ypaBHEHHME C OOHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YpaBHEHUS, pEUIEHUE JIMHEWHBbIX ypaBHeHUH. CoOCTaBIIEHHE YpaBHEHHWH 110
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a7a4 C IIOMOILIBI0 YPABHEHUM.

JIuneiliHOEe ypaBHEHME C IByMsl IIEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JMHEMHBIX YpPaBHEHUU C JBYMs II€peMEHHbIMHU. PelieHue cucrem ypaBHEHUU
ciocoOboM TMOACTaHOBKU. [IpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIbIO
CUCTEM YPaBHEHUM.

DOyHKUMHA



Koopannara Touku Ha npssmoi. UucioBsle MpoMeKyTKU. PaccTosiHue Mexy
JIByMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpsimoyrosibHasi cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOYKH Ha KOOPJIMHATHOMN MIOCKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenne rpadukoB peanbHbIXx 3aBucuMocTei. [lonartue ¢ynknuu. [padux
¢bynkuuu. CoiictBa ¢pyukumii. Jluneitnas @yukuus, e€ rpadux. I'paduk dyHKIMNA
y = |x|. I'paduueckoe pelieHre JTUHEHHBIX YpPABHEHUHW U CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yuciia 1 BBIYMCTICHUS

KBagparHblii kopeHb U3 uwucia. [loHsTue 00 HppanMOHAIBHOM 4YHCIHE.
Jecsatuunble npuOIMKEHUsT HppalMOHAIbHBIX yucen. CBoiicTBa apupMeTUYECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BAHUIO YHUCIOBBIX BHIPAKEHUM
Y BBIYUCIICHUAM. [[€MCTBUTEIIBLHBIC YUCIIA.

Crenens ¢ uenpIM noKaszaTeneM u €€ ceorictBa. CTaHIapTHas 3alliCh YHCIIA.

Anrebpandeckre BeIpaXKeHUSIAJIreopandeckne BbIpasKeHust

KBagpaTHblii  TpEXwieH, pa3JIOKEHHE KBaJpaTHOrO TpEXUJIEHA  Ha
MHO>XHTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO aireOpamveckoi apolwu.
Crnoxenue, BbIUMTAHUE, YMHOXXEHHE, JIeJ€HHE alreOpandyeckux Jpooeil.
PanronanbHbIe BBIpaXXEHHS U UX TpeoOpa30BaHue.

VYpaBHEeHUs1 1 HEpaBEHCTBAY pABHEHUSI H HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Penienue ypaBHEHUN, CBOASAIIMXCS K JUHEMHBIM U KBAJAPATHBIM.
[Ipocreiine ApoOHO-pallMOHATIbHBIE YPABHEHHUS.

['paduueckas unTepnperanys ypaBHEHUN ¢ IByMs MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpAaBHEHUW C JBYMsS IepeMeHHbIMH. l[Ipumepnl pemeHus cucreMm
HEJIMHEWHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 anredpandyeckum crocoooMm.

UucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJJTHOW NEPEMEHHOM.
PaBHOCWIBHOCTD HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
Cuctembl JIMHEITHBIX HEPABEHCTB C OJHOUN EPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue ¢ynkmun. OOnacTh ONpeAeNeHUS] W MHOXXECTBO 3HAUCHUH
¢ynkunu. CnocoOsbl 3a1aHus QyHKIUH.

I'padpux ¢ynkumun. YUrenune cBoiicTB ¢yHKuMH 1o e€ rpaduky. IIpumepsr
rpaukoB GyHKIHHA, OTPa’KAIOIIKUX PEATbHBIE MPOLECCHI.



OyHKIAK, ONMUCHIBAOINNE TMPSAMYI0 H OOpaTHYI IPOIOPIIHOHAIBHEIC
3aBHCHMOCTH, MX rpaduku. PyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucii1a ¥ BBIYUCTICHUSA

PanronanbHble 4KClia, UPpALMOHAIbHBIE YHCIIA, KOHEUHbIE U OECKOHEUYHBIE
JecsITUUHbIe ApoOr. MHOXKECTBO NEHCTBUTENBHBIX YUCEI, IEHCTBUTENIbHbIE YHCIIa
KaKk OECKOHEUHbIE JeCATUYHbIE JpoOM. B3auMHO OJHO3HAUHOE COOTBETCTBUE
MEXKYy MHOKECTBOM JEHCTBUTEIIBHBIX YUCEI U KOOPAUHATHOMN IIPSMOM.

CpaBHeHHE [JEHCTBUTENBHBIX 4YHCEN, apuU(PMETHYECKHE JEHCTBUS C
JEACTBUTEIILHBIMU YUCIIAMHU.

Pasmeppl 0OBEKTOB OKpYXkaroIlero Mupa, JUIMTEIbHOCTh IIPOLECCOB B
OKpY KaIOLIEM MUDE.

[TpubnmxéHHOE 3HAYECHNE BETUYMHBI, TOUHOCTh MpHOMKeHusa. OKpyriieHne
yucell. [Ipuknika u oueHkKa pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUus U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHre ypaBHEHUMN, CBOASAIIUXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOIAIINXCA K KBAJIPATHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pelienus ypaBHEHUNA TPEThEW U YETBEPTOU
CTEIICHEW Pa3JIOKEHUEM Ha MHOXKUTEIIU.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUU. PellleHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHEeHHE C ABYMs MEPEMEHHBIMU M ero rpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. PellleHne CUCTEM JBYX YPaBHEHUN,
OJIHO W3 KOTOpBIX JHMHEWHOe, a JApyroe — BTOpoil cremeHu. ['paduueckas
MHTEPIIPETAlNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Pemienne TekCTOBBIX 3ajau alNreOpandeckum crocoOoM.

UucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOW NHEpeMEeHHOM. Peuienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOMW NepeMeHHOW. KBaaparHble HEpaBEHCTBA.
['padmueckass MHTEpHpeTaluss HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMs
[IEPEMEHHBIMU.

OyHKIMNPYHKIUU

KBagpatuunas ¢ynkuus, e€ rpapuk u cBoiictBa. [lapabona, KoopauHATHI
BEPILMHBI 1apadoIibl, OCb CAMMETPUU NapadOJIbl.

I'padukn byrkmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = x|, 1t ux
CBOMCTBA.



YucnoBble  mocieaoBaTeabHOCTUYHCI0BBIE  MOCJIE€I0BATEIBLHOCTH H
Mporpeccuu

[lonsgTe 4YHCIOBOHN MOCIEIOBATSIBHOCTH. 3aJaHuE ITOCJICIOBATEILHOCTH
peKkyppeHTHOM hopmysion U popMyoit #-ro ujeHa.

Apudmernueckass U reoMmerpuueckass mporpeccuud. @opMmysibl #-ro ujeHa
apu(pMETHIECKON U TEOMETPUIECKON MTPOTPECCUil, CYMMBI IEPBBIX 71 YWICHOB.

N300pakeHre 4YJI€HOB apu(PMETHUYECKON M TeOMETPUYECKOM Mporpeccuii
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCHOHECHUUAIBHBIA POCT.
CI10KHbI€ TIPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHHMsS MpOrpaMMbl Y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K IMPOUUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSM  POCCHMCKUX
MaTE€MaTUKOB M POCCUMCKOM MaTeMaTH4ECKOW HIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00513aHHOCTEN TpakaHWHA U peasin3allii ero
opaB, IMpPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX ()yHKIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K O0CYXJICHHUIO 3TUYECKHUX MPOOJIEM, CBA3AHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KCHHI HayKH, OCO3HAHMEM BaXXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAOBO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE€ B pEUICHUWM MPAKTHYECKUX 3a]ad
MaTE€MaTUYECKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIsl YCHEWIHOM IpodeccroHalbHOM
NEeSATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIBHON TPAeKTOPUU 00pa30BaHUs U )KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) acTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUH, YMEHUIO BUIEThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NIO3HAHMSA:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MIPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HaykuM Kak c@epbl UelIoBEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYypOH KakK CpeJICTBOM
MO3HAHUSA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEeATENBHOCTH;



6) ¢usmyeckoe BocnuTtanue, (GopMHupoBaHHEe KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TMPUMEHATh MATEMAaTUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HU  (370pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIM PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTo0 K€ MpaBa JPYroro 4eJIoBEKa;

7) 3K0JI0rH4ecKoe BOCIIMTAHHE:

OpPUEHTAlEN Ha MMPUMEHEHUE MATEMATUYECKUX 3HAHWM JJIs PEIICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpenpl, IUIaHUPOBAHUS TOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUM ISl OKPY’KAIOWIEH Cpeabl, OCO3HAHUEM
rJ100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPoOJieM U MyTe UX pelieHus;

8) apanTanus K M3MEHSIOINUMCS YCJIOBHSM COUMAJBHOW M MPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JICMCTBHUSIM B YCIIOBHUSIX HEONPEACIEHHOCTU, MOBBIIIECHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y APYTUX JoAeH, MpuoOpeTath B COBMECTHOM AEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMM, B TOM 4YHCIE
dbopMyIHpOBATH UJEHU, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEeMbIe pelIeHus U JCHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEACTBUS, (OPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble 1ornueckue aeicTBM:

e BBIABJIATH U XapaKTEPHU30BATh CYNISCTBEHHBIC TPU3HAKH MAaTEMaTHICCKIX
O00BEKTOB, TOHATUN, OTHONICHWH MEXKIY TMOHATHIMH, (OPMYIHPOBATH
OTIpENICNICHNs] ~ TIOHSATUW, YCTAHABIWMBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(uKanuy, OCHOBaHUA i OOOOIICHHWS W CpaBHEHUS, KPHUTEPUU
MIPOBOJMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh W  TPeoOpPa30OBHIBATH  CYXKIACHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBIIBISITP ~ MAaT€MATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U
OpOTUBOpeYMs. B (akTax, JAaHHBIX, HAONIONECHUAX U YTBEPKICHUSX,
npeajaraTb ~ KPpUTEPUM I BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX WU
VMHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTelIbCTBA MATEMATUYECKUX YTBEPKIAEHUHN (TIPSMbIE U OT
MPOTUBHOI0), MPOBOAMTH CAMOCTOSTEIBHO HECIOXKHBIE JI0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBAaTh AapryMEHTALMIO, TMPUBOAUTH
IpUMEpPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnoco0 pemieHus yuyeOHOW 3adaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEUICHUs, BbIOMpaTh HauOoJee MOAXOAAIMA C YYETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKkue 1eHCTBUSA:

HCITOJIB30BaTh BOTIPOCHI KaK WCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHWS,
(GopMyIupOBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHBOPEUUE, NpOOIEMy,
CaMOCTOATENFHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (OPMHPOBATH
TUIO0TE3Y, aprTyMEHTUPOBATH CBOIO TIO3UIUIO, MHEHHUE;

MPOBOAUTL IO CaMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIN
AKCHEPUMEHT,  HEOOJbIIOE  MCCIEAOBaHME 1O  YCTAHOBJICHHUIO
OCOOCHHOCTEM MaTeMaTHYECKOTO OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXy coO0M;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 0OOOIIEHHS W BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOIO HAOJIOJEHUS, MCCIIEIOBAHUS, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaK¥Ke BBIJIBUTaTh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTH WH(MOpMAIUHU, JTaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a/1a4H;

BBIOWPATh, aHAJIM3UPOBATh, CHUCTEMATHU3MPOBATH W HMHTEPIPETUPOBATH
WH(OPMAITUIO Pa3TUYHBIX BUIOB B (OPM IIPEICTABIICHNUS,

BBIOWpATh (opMy TMpeAcCTaBiCHHS WHOOPMAIUM W WUIUTIOCTPUPOBATH
pelraemMble 3aJayd  CXE€MaMM, JAuarpaMMaMu, HWHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OIICHWBATh HAAEKHOCTHh WH(OOPMAIMU TIO KPUTEPHUSM, MPEITI0KCHHBIM
YUHUTENIEM WU CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KoMmmyHuKkaTHBHbBIE YHMBepPCcaIbHbIE YueOHble 1elCTBUA:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBHH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)XXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH MMOITYYEHHBIN pe3ysbTaT;

B X0/ 0OCY>KJIeHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JieMbl, pelraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TOUCK
pElIeHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXICHUSAMH JIPYTUX
YYACTHHKOB JHaJIora, OOHapy»uBaTh pa3jiMyUe U CXOJCTBO NO3ULMUH, B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHsl, CBOU BO3PAKEHUS;
OpEJCTaBIsATh  pEe3yNbTaThl  pEHIeHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAMN U OCOOCHHOCTEN ayTUTOPHH;
NIOHMMAaTh W HUCIOJIb30BaTh  MPEUMYINECTBA  KOMAHAHOW  H
UHAMBUIYAJIbHONM paboOThl NpU pPELIEHUH YYEOHBIX MaTeMaTHYEeCKHX
3ajady;

MPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPraHU3ALUIO
COBMECTHOI paboThl, pacmpelneisiTb BHABI pPadOT, JOrOBapUBATHCA,
o0Cy>KIaTh IPOLECC U Pe3ysIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TIpPyNIHoBBIX (opmax paboTel (0OCYyXIeHUs, OOMEH
MHEHUSIMHM, MO3TOBBIE INTYPMBl M JIpyTue€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/[IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSI.

PerynsiTuBHbIE YHHBEpPCAJIbHbIE yUeOHbI€e 1elCTBUS
Camoopranusanus:

CaMOCTOATEIBHO COCTaBJIAThH IUIAH, aJlTOPUTM pelIeHUs 3afauu (WIh €ro
4acTh), BBIOMpaTh CIOCOO peHIeHUsl ¢ YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHNUH ¢ Y4ETOM HOBOW MH(pOpMaLUy.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIaJIETh CIOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJ IIpouecca H
pe3yibTara peleHnss MaTEMaTHIECKOM 3a1auu;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HMKHYTb IIPU PELICHUU
3a1a4d, BHOCHTb KOPpPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENbCTB, HAMIEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEN;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACSATEIBHOCTU IOCTABICHHOW LEIU
U yCIIOBUSIM, OOBSCHATh MPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUS LIENH,
HAXOJIUTh OIIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHumy oOyuenuss B 7 KJjacce OOydYarolMiCs MOJYYUT CIIEIYIOIINE
MpEAMETHBIE PE3YIIbTATHI:

Yucna v BBIYMCICHUA

BrinonHsATh, coyeTas yCTHbIE W THCbMEHHBIE TPUEMBI, apuPMETHUYECKUE
JEUCTBUS C PallMOHATBLHBIMU YUCIIAMU.

HaxonuTe 3Ha4YeHWS YHUCIIOBBIX BBIPAKEHUN, MPUMEHATH Pa3sHOOOpPa3HBIC
CHOoCOOBI U MPUEMBI BHIYUCIICHUS 3HAYEHHUM JPOOHBIX BBIPAXKEHUHM, COACPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuTs OT OgHOW (HOPMBI 3amMUCH YHCEN K APYroi (mpeodpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIbHBIC YUCIIA.

OKpyrisaTh yucna.

BpINOJHATE TPUKUAKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLICHKY 3HAYCHUH
YUCJIOBBIX BBIPAXKEHUW. BBINOIHATH NEUCTBUSA CO CTENEHSIMU C HATypaJbHBIMU
MTOKA3aTEISIMH.

[IpuMeHsAT,  NpPU3HAKK  JCIUMOCTH,  PA3j0KEHUE HAa  MHOXKHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3a7a4M, CBA3AHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIMOHAIBHOCTHIO BEJIMYMUH, MPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PELICHUs 3a7a4 ¢ Y4€TOM OTpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0OBEKTOB.

AJireOpanyecKkue BbIPasKeHUS

Hcnons30BaTh anreOpanvecKkyt0 TEPMUHOJIOTHUIO U CUMBOJIUKY, MPUMEHSThH
e€ B IIpoLecce OCBOEHUS y4eOHOro MaTepuara.

HaxonuTe 3HaueHWs: OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHHSX
NEPEMEHHBIX.

Beinmonuate  mpeoOpa3oBaHus — [EJIOT0  BBIPAXEHUS B~ MHOTOYJICH
MIPUBECHUEM TIOIOOHBIX CJIATAEMBIX, PACKPBITHEM CKOOOK.

BbINONHATh yMHOXKEHHWE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWIEH, TPUMEHSATH (hOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PaA3IOKEHHUE MHOTOWIEHOB HAa MHOXHUTEIM C MOMOUIBIO
BBIHECEHHUSI 32 CKOOKM OOIEro MHOXHUTENS, TPYNIUPOBKU  ClIAraeMbiX,
npuMeHeHus1 HOPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

[IpumensTh npeodpa3oBaHUsi MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbIX 3a]a4
13 MaTEMaTUKH, CMEKHBIX TIPEJAMETOB, U3 PEaTbHON MPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypPAJIbHBIMHM IIOKA3aTEISIMU IS
peoOpa3oBaHUsl BEIPAKCHUI.



YpaBHeHUS U HEPABEHCTBA

Pewmiaty NMHENHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, MPUMEHSS IpaBUiia
nepexoja OT UCXOJIHOTO YpaBHEHHUS K paBHOCHIbHOMY eMy. [IpoBepsTh, gBiseTcs
JIM YACTIO KOPHEM YPaBHEHHUSI.

[IpumensTs rpadudecKre METOIbI IPHU PEIICHNUN JTUHEHHBIX YPAaBHCHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOro
ypaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK ITUHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMU, TOJB3YSACh TI'paQUKOM, MPUBOJIUTH MPUMEPHI PEIICHHUS
ypaBHEHUSI.

Pemiath cuctembl IBYX JIMHEHHBIX YPaBHEHUN C ABYMS MEPEMEHHBIMU, B TOM
quclie TpaguIecKu.

CocraBisiTh W pemiaTh JHUHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEWMHBIX
YpaBHEHUH 1O YCJIOBHUIO 3a/layd, MHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l [IOJy4YEeHHBIN pe3yJIbTar.

DOyHKUMHA

N3006paxkaTh Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KH, HHTEPBAJIbI, 3aAMKCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM SI3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKHU MO 3aJaHHBIM KOOpJAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUUNA. CTpoUTh rpaduk PyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKIMNA M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pPAacCTOSHUE, LE€HA, KOJUYECTBO, CTOMMOCT,
MIPOU3BOJAUTEILHOCTD, BpeMsi, 00BEM padOTHI.

HaxonuTe 3HaueHue QyHKIMH 110 3HAYEHHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalu3a UHGOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH MH(POPMALIMIO U3 IPaQUKOB peaabHbIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kuacce oOydYarOmIMIICS TOJYYHUT CIEAYIOIINE
MPEeIMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYUCTIEHUSA

Hcnonp30BaTh HayajabHBIE MPEACTABICHUS O MHOYKECTBE JACHCTBUTEIIbHBIX
quCell JJIsi CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHHM, N300pakaTh JEeHCTBUTEIbHBIC
YyCila TOYKaMU Ha KOOPAUHATHOU IIPSAMOM.

[IpuMensaTy TOHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOJIUTh
KBaJpaTHbIE KOPHHU, MCIOJIb3Ysl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBINOJHSITH
npeoOpa3oBaHus BBIPAKEHUN, COAEpPKAIIUX KBaJpPaTHBIE KOPHH, HCIOJb3YS
CBOWCTBA KOPHEM.



Hcnonp30BaTh 3amucu OOJBIIMX M MAaJIbIX YUCENT C MOMOIIBIO JIECATHYHBIX
npo0eii u creneHelt yucna 10.

AnredpanvecKue BbIPpaKEHUA

[IpuMeHSATh, TMOHSTHE CTENEHU C IEJNbIM II0Ka3aTeJIeM, BBINMOJIHATD
npeoOpa3oBaHus BRIPAKECHHM, COACPKAIUX CTETICHH C EIbIM IMOKA3aTEIEeM.

BhITIONIHATH TOXKJIECTBEHHBIE MPeoOpa30BaHUs PAMOHATBHBIX BBIPAKEHUI
Ha OCHOBE IMPaBWJI JSUCTBUHN HAJl MHOTOUJICHAMH U aJITeOpandecKUMU APOOSMH.

PacknaapiBaTh KBapaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpumensaTs mpeodpa3oBaHus BEIPAKCHUN JIs1 PEIICHUS Pa3IUYHbBIX 3a]1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEMETOB, U3 PEATIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiath nuHelHbIe, KBaJpaTHbIE YPAaBHEHUS W pallMOHAIbHBIE YpaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMs] IEPEMEHHBIMH.

[IpoBouTh MpocTeiilve UCCAEAOBAHUS YPABHEHHUN U CUCTEM YpaBHEHHM, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauuecKkux mpeacTaBieHui (ycTaHABIUBAaTh, UMEET
JU ypaBHEHUE WJIM CHCTEMa yYpaBHEHUUN pELIeHUs, €CIU HUMEET, TO CKOJIBKO, U
npoyee).

[lepexoauTh OT clOBECHON (OPMYIMPOBKH 3a7adu K €€ ainredpamdeckoit
MOJIEIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHHS WM CHUCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOWCTBAa YHCIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OLICHKH,
peliath JMHEWHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOM U MX CHUCTEMBI, /1aBaTh
rpauuecKy0 WUTIOCTPALMI0O MHOXKECTBA pEUIEHUH HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUMHA

[loHumMaTh ¥ KCIMONB30BaTh (DYHKIIMOHAIBHBIE TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHMsI), ONPEAENITh 3HaueHHe (YHKIUHM O 3HAYEHUIO
aprymMeHTa, OIpeaesaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

Crtpoutb rpaduku dJIeMEHTaApPHBIX QYHKITUN BUJIA!

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBONHCTBA YHCIOBOIA
byHkmn 110 e€ rpaduKy.

K xoHuy oOyuenuss B 9 kjacce oOydYaromuiicsi MOMYYUT CIIEIYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucnaa v BIYMCICHUA

CpaBHUBATH U YIOPSAIOUYMBATH PAllUOHAIIbHBIC U UPpAIlMOHATIbHBIE YHCIIA.

Boinonuate apudmeTudyeckue JEHUCTBUS C  pallMOHAIBHBIMU  UYHCIIAMH,
codeTrass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBINOJHITh BBIUUCICHUS C
UPpalMOHATBHBIMH YHCIAMHU.



HaxoauTh 3HaYeHUs CTENEHEHW C MEJIbIMH II0Ka3aTeisiMU MW KOPHEH,
BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriaTh JI€MCTBUTEIbHBIC YHUCJA, BBINOJHATH MPUKUIKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEHHBIE M KBaJpaTHBIC yYPAaBHEHWS, YPABHECHUS, CBOASIIMECH K
HUM, POCTEHIITNE IPOOHO-paIlMOHATBHBIE YPABHEHUSI.

Pemate cuctembl AByX JMHEMHBIX YPAaBHEHUW C JIByMsI NEPEMEHHBIMH W
CHUCTEMBI IBYX YPABHECHUH, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISIETCS TUHEHHBIM.

Pemiath TekcTOBBIE 3ajayM  aNreOpPaMvYecKUM CIIOCOOOM €  TTOMOIIBIO
COCTaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUA U CUCTEM YPAaBHEHHUH, B
TOM YHCJIE ¢ IPUMECHEHHEM TpauiecKuX ImpeacTaBieHui (yCTaHABIUBATh, HMEET
JIA YPaBHEHUE WM CUCTEMA YPABHEHUW PEIIEHHUS, €CIIA UMEET, TO CKOJBKO, U
nmpouee).

Pemiath nuHElHbIE HEPaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBa, HM300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHWCIIOBOW MPSIMOM, 3aMMCHIBATh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiatp  cuCTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, U300pakaTh pELIEHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3aMUCHIBATh PEIIEHUE C MOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIIEHUH PA3JIMYHBIX 33]1a4.

DyHKUMHA

Pacno3naBath (yHKIMU H3y4eHHBIX BUJOB. [loka3biBaTh CXEMAaTHYECKHU

pacmoioKeHHe Ha KOOPJIMHATHOM IUIOCKOCTH rpadukoB QpyHKIM BUaa: y = kx, y
=kx+b y=ki y=ax2 +bx + ¢ y=x3, y=1Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K03()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth 1 HU300pakaTh CXEMATUYECKU IpapUKU KBaJpaTHMUHBIX (DyHKLUH,
OMMCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMI MO UX rpadukam.

Pacnio3HaBaTh KBajpaTUYHYyIO (QYHKIHIO 1O (HOpMYyJIE, TPUBOJUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIMI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YuciioBbIe MOCT€10BATEIBLHOCTH W POrPeccUum

Pacrio3naBaTh apuMeTHUECKyl0 M TE€OMETPUYECKYIO TMPOTPECCUU MpH
Pa3HbBIX Crloco0ax 3agaHusl.

BbINOMHATS  BBIUMCIEHHMS C HUCHOJb30BaHUEM (OPMYJT N-ro  4ieHa
apu(MeTnyecKoi U reoMeTpUYECKOM Mporpeccuii, CyMMbI MEPBBIX N YJIEHOB.

N300paxkath wieHBbl MOCIEIOBATEIbHOCTH TOYKAMU HA KOOPJIUHATHOM
MJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMH ITOCIEIOBATEIBHOCTSIMH, B TOM
YHCIIC 33JIaYd M3 PeaJIbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJIbKYJIATOpA, [U(PPOBBIX
TEXHOJIOTHHA).



TEMATHYECKOE

IINIAHUPOBAHME 7 KJTACC

C palMoOHAIbHBIMHU
yucnamu. CpaBHEHUE,
YIOPSI0YMBAHKE
parMoOHAIBHBIX YHCEIL.
CreneHb

C HATypaJIbHBIM
MOKAa3aTesIeM.
Pemenue oCHOBHBIX
3a/1a4 Ha JIpooH,
IIPOLICHTHI

U3 peaAIbHOU
IIPAKTUKH.

[Ipu3Haku nenumocTH,
Pa3JIOKEHUS

Ha MHO>KHTEIIN
HaTypaJbHBIX YUCET.
Peanbubie

HaunmenoBanue pazaena [KonudectBo OcHoBHOE OCHOBHBIE BUJIBI ACSITEIBHOCTH 00yJaIOIIUXCS
(Tembl) Kypca 4acoB COJICp)KaHUE
Yucna 1 BEIYUCIICHUS. 25 [Tonsitue CucreMaTu3upoBaTh M 000ramaTh 3HAHUS
PannonanbHbie Unciaa PaAIMOHAIBHOTO YUCa. | 00 OOBIKHOBEHHBIX U JIECATUYHBIX JPOOSX.
Apudmernaeckne CpaBHMBATH U YHOPSIAI0YHUBATH APOOHU, TpeoOpa30BbIBas
JENCTBUS IPY HEOOXOTUMOCTH JIECATUYHBIE TPpOOU B OOBIKHOBEHHBIE,

OOBIKHOBEHHBIE B JIECSITUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpuMeHATH pa3HooOpa3HbIe COCOObI U MPUEMBbI
BbIYUCJICHUS 3HAYCHUI IPOOHBIX BHIPAKCHUM,

coJiep KaluX OOBIKHOBEHHBIC U JIECATHUYHbBIC TPOOHU:
3aMEHATh MPH HEOOXOAMMOCTH ACCATUUHYIO IPOOH
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECSTUYHOM, MPUBOJIUTD
BEIpakeHHe K  (Gopme, HaumOoiee  ymOOHOW  Jyis
BBIYUCJICHUH, TIPeoOpa3oBbIBaTh JAPOOHBIC BBIPAKCHHS Ha
YMHOXKEHUE

U JICJICHUE JACCATUYHBIX IPOOeH K NeHCTBUSAM C LIEJIBIMU
YUCJIAMH.

IIpuBOANTH YK C/I0OBbIE U OYKBEeHHbIE IPUMEPbI CTEIICHU
C HATypaJIbHBIM MOKa3aTesieM, OOBACHSS 3HAUCHUS
OCHOBAHHS CTEIICHM M TTOKA3aTeJsl CTEIIEHU, HaAXOUTh
3Ha4YeHUs cTeneHel Buna a” (a — mobdoe panuoHaIbHOE
YUCJI0, 1 — HATYpaJIbHOE YHUCJIO).

IloHMMAaTh CMBICH 3aITUCH OOJBITUX YHCEN C ITOMONIBIO
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3apucuMocTH. [Ipsmas
u obpaTHas
IPOTIOPITUOHAIILHOCTH

JECATUYHBIX Apo0Oeit u crenenei yucna 10, npuMeHATHh UX
B PCATBHBIX CUTYaIIHSX.

IIpuMeHATH TPU3HAKHU ACTUMOCTH, PA3JIOKCHHS Ha
MHOXXHUTEIIN HATypaTbHbIX YUCE.

PemaTh 3a1a4M Ha YacTH, POIECHTHI, POTIOPITUH,

Ha HaxXO0XXJIeHUE ApoOu (TIPOLIEHTa) OT BEJIMUUHBI U
BEJIMYHHBI 10 €€ IpoOu (TIPOIIEHTY ), ApOoOH (MPOIICHTA),
KOTOPBIN COCTaBIIAET OJIHA BEJIMYMHA OT JIPYTOil.
IIpuBoaUTH, Pa30MpPaTh, OLEHUBATDH PA3INYHBIC PEIICHUS,
3aMuCH PeIIeHUH TeKCTOBBIX 3a/1a4.

Pacno3naBaTh M 00BSICHATD, ONIUPASICh HA ONPEJICIICHHS,
PSIMO MPOTIOPITMOHATBHBIE U 0OPATHO MPOTIOPITMOHATEHBIE
3aBUCUMOCTH MEXK]Ty BETMYMHAMHK, MPUBOAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 PealbHOr0 MUPA, U3 APYTUX yUeOHBIX
PEIMETOB.

PemaThb NMpakTUKO-OPHEHTHPOBAHHBIE 33]]a4H HA IPOOH,
IPOLIEHTHI, IPSIMYIO U 0OPaTHYIO MPONOPIUOHATBHOCTH,
POTIOPITUHN

AnreOpanueckue
BBIPKEHUS

27

bykBenHbie
BBIPAKCHUS.
ITepemenusie.
Jomyctrumeble
3HAYCHMUS
IIEPEMEHHBIX.
DopMyJIbL.
[IpeobpazoBanme

OBaagerh areOpanyeckor TEPMUHOJIOTHEH U CUMBOJIUKOH,
NPUMEHSTH €€ B IPOLECCE OCBOCHUS YUEOHOr0 MaTepuara.
HaxoauTthb 3HaueHUs1 OyKBEHHBIX BBIPAKCHUM MPU 3aJaHHBIX
3HAUYEHUSIX OYKB; BBITIOJHSITH BBIUMCICHUS IO POpMyIIaMm.
BoInosHATH npeoOpa30BaHUs 1EJ0T0 BhIPAKEHUS

B MHOT'OYJIEH MIPUBEACHUEM M0I00HBIX
cllaraeMbIX, PaCKphITHEM CKOOOK.

BbINOJIHATH YMHOXEHHUE OJJHOWICHA HA MHOTOWICH
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OYKBEHHBIX
BBIPAXKEHHUI,
pacKpbITHE CKOOOK
U TIPUBEJECHUE
ITOJIOOHBIX CJIaraeMBbIX.
CBoJCTBA CTEIICHU
C HATypaJIbHBIM
IIOKa3aTeJIEM.
MHOTro4JICHBI.
CnoxeHue,
BBIUMTAHHE,
YMHOXEHUE
MHOT'OYJIEHOB.
DopMyIibl
COKpAIIEHHOTO
YMHOKEHHUS.
Paznoxenue
MHOT'OWIEHOB

Ha MHO>KHTEIIN

¥ MHOTOWJIEHA HA MHOTOWICH, MPUMEHATb (GOpMYJIbI
KBaJlpaTa CyMMBI U KBaJpara pa3HOCTH.

OcyuiecTBJIATH PA3JI0KEHHE MHOTOUJICHOB Ha MHOKUTENN
yTEeM BBIHECEHHUSI 32 CKOOKHM OOIIEro MHOXKHUTEIIS,
npuMeHeHus! (OPMYJITbI PA3HOCTH KBaAPATOB, GOPMYII
COKPAIIEHHOT'O YMHOXECHHS.

IIpuMeHATH TPeoOpa3o0BaHNe MHOTOUJICHOB ISl PEIICHUS
pa3IMYHBIX 33]a4 U3 MaTeMaTHUKH, CMEKHBIX ITPEIMETOB,
U3 peabHOU MPAKTUKHU.

3HAKOMUTBHCS € UCTOPHEH Pa3BUTHUS MAaTEMATUKU

YpaBHEHNs U HEPABEHCTBA

20

YpaBHeHue, npaBuiIa
peoOpa3oBaHUs
YpaBHEHUS,
PaBHOCWJIBHOCTh
YPaBHEHUI.
JIuHeitHoEe ypaBHEHUE
C OJTHOW NIEPEMEHHOM,

Pemare muHeliHOE ypaBHEHUE C OHOM IIEPEMEHHOM,
NPUMEHsAs MPaBHJIa [IEPEX01a OT UCXOJAHOIO YPaBHEHUS

K PaBHOCUJILHOMY €My 0oJjiee MPoCTOTo BUA.

IIpoBepATs, ABIAETCA I KOHKPETHOE YUCIIO KOPHEM
YpaBHEHUS.

IHoa0upaTs mpuMepHI N1ap YUCEN, SBISIOMIMNXCS PELICHUEM
JIMHEWHOT'O YPABHEHUS C JABYMsI IEPEMEHHBIMU.
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pelIeHre TMHEUHBIX
ypaBHEeHUH. Pemenne
3a/1a4 € MOMOUIBIO
YPaBHEHUI.
JIuneitHoEe ypaBHEHUE
C IBYMsl
MEPEMEHHBIMU U €TI0
rpaduk. Cucrema
JBYX JIMHEWHBIX
YPaBHEHUM C ABYMS
NIEPEMEHHBIMU

CTpouTh B KOOPAUHATHON MJIOCKOCTH rpaduK JTMHEHHOTO
ypaBHEHUSI €  JByMS  TEPEMEHHBIMH;  TOJIB3YSCh
rpa¢uKoM, NPUBOAUTH MPUMEPHI PEIICHUS YPaBHEHUS.
HaxoauTh  pemieHWe  CHCTEMBI  JIBYX
ypaBHEHUM C IBYMsI IEPEMEHHBIMU.
CocTaBjsiTh ¥ pemiaTh YpaBHEHHUE WA CUCTEMY
YpaBHEHUH 1O YCIOBHIO 33]]a4H, HHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJTyYEHHbIN
pe3yJibTar

JIMHEWHBIX

Koopaunate! u rpaduku.
DOyHKIMH

24

Koopnnnara Touku
Ha npsamou. Yucnoseie
IPOMEKYTKH.
Paccrostnue mexny
IBYMSI TOUKAMHU
KOOPJAMHATHOU
IIPSMOM.
[IpsimoyrosibHas
cUCTEMAa KOOPJINHAT
Ha MJIOCKOCTH.
[Tpumepsl rpadukos,
3aJIJaHHBIX
dopmynamu.

Urenue rpagukoB

M300paxkaTh Ha KOOPAMHATHON MPSMOM TOUYKH,
COOTBETCTBYIOIIME 3a/JTaHHBIM KOOPJIMHATAM, JIYYH, OTPE3KH,
WHTEPBAJIBI; 3aMUCHIBATh UX HA ANTeOpaniecKoM S3bIKE.
OTMeyaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKHU

0 3aJJaHHBIM KOOPJIMHATAM; CTPOUTH TPa(UKU HECIOKHBIX
3aBUCUMOCTEM, 3aIaHHBIX (POPMYJIAMH, B TOM YHCIIE

C IOMOIIIBIO UPPOBBIX JTabOpaTOpuUil.

IIpyMeHATH, H3y4aTh NMPEeUMYLIECTBA,
HHTEPNPeTUPOBATH rpaduyecKuii criocol MpeacTaBICHHUS
Y aHaJIKM3a Pa3HOOOpa3HOM )KMU3HEHHON HH(POPMALIUH.
OcBauBarthb noHsTHE (PYHKIIUU, OBJIAJICBATh
GYHKIIMOHATHHOW TEPMUHOJIOTHECH.

Pacno3naBatsp nuHeliHy0 QyHKIMIO y = kx + b,
ONMCBIBATH €€ CBOKCTBA B 3aBUCUMOCTH OT 3HAUCHUH
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pealIbHbIX
3aBUCUMOCTEN.
[TonsiTue pyHKUMU.
I'paduk pyHKIIAH.
CaoiicTBa QyHKITUH.
JIuneiinas QyHKIUA.
[TocTpoenue rpaduxa
JUHEWHOU (PYHKIIUH.

ko3 dunreHToB k u b.

Crpouts rpaduku TuHEeHHON QyHKUNU, QYHKIHHA Y = | X |.

Hcnoab3oBath HU(PoBbIE PecypChl sl HOCTPOCHUS
rpadukoB GYHKIMA U U3YyUEHUSI UX CBOMCTB.
IIpuBoaUTH NPUMeEPHI JINHENHBIX 3aBUCUMOCTEN

B peaJbHBIX MpOLEcCax U SBICHUAX

I'paduk Gpynkimm
y =|x]
[loBTOpEeHUE 1 00001IEHNE 6 IloBTOpEHME Bri0MpaTh, NPUMEHATH OLIEHMBATH CIIOCOOBI CPAaBHEHUS
OCHOBHBIX ITOHATUI YHCeNl, BRIYUCICHUH, MPeoOpa30oBaHMid BEIPAKEHU,
1 METOJI0B Kypca pELIeHNs] YPaBHEHU.
7 xi1acca, 00001IeHne OcyuiecTBJIATH CAMOKOHTPOJIb BBITIOTHAEMBIX JCHCTBHIMA
3HaHUU U CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUN,
npeoOpa3oBaHUM, MOCTPOCHUH.
PemaTe 3agaum U3 peajibHOM )KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHMS IS PELICHMs 3a1a4 U3 IPYyTux
IIPEIMETOB.
PemaTh TekcTOBBIE 321a4H, CPABHUBATH, BLIOUPATH
Croco0bl pelIeHus 3aauu
OBILEE KOJIMYECTBO 102

YACOB 110 I[TPOTPAMME
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8 KUIIACC

HaumenoBanue paznena |KomnuectBo OcHoBHOE OCHOBHBIE BUJIBI JICATEIILHOCTH 00YYaIOIIUXCs
(Tembl) Kypca 4acoB COZICPIKAHUE
Uucna v BRIYMCIIEHUS. 15 KBanpartnsiili KOpeHb @®opMyJIHPOBATH ONpe/ieJieHHe KBAIPAaTHOIO KOPHS

KBanparasie kKopHH

u3 uncna. [londarue
00 upparmoHaIbHOM
yucie. JlecaTuuneie
pUOTHKEHUS
UppAIMOHATBHBIX
quces.
JlencTBUTENbHBIC
yucna. CpaBHeHUE
JNEUCTBUTEIBHBIX
quces.

YpaBHEeHUE BUIA

X' = a.

CaolicTBa
apupMeTUIECKUX

KBaJpaTHBIX KOPHEM.

[TpeobpazoBanue
YHCIIOBBIX
BBIPAKECHU,
COZIepKaIInX
KBaJIpaTHbIE KOPHU

U3 4Kcia, apupMeTHIeCKOro KBaJpaTHOrO KOPHSL.
IIpumMeHsATH onepanuio U3BJICUEHUS KBaAPAaTHOTO KOPHS
U3 YUCIIA, HCHOJIb3YSl IPU HEOOXOIUMOCTH KAJBKYJIATOP.
OueHnBaTh KBaJPATHBIE KOPHU LIEJIBIMU YHCIIAMHU U
JECSITUYHBIMU JPOOSIMHU.

CpaBHMBATBH U YIIOPSIA0OYHUBATH PAllMOHAJIBHBIE

Y UPPALMOHAJIBHBIE YHCIIA, 3aIIMCAHHBIE C IOMOLIBIO
KBaJIpaTHBIX KOPHEHN.

HMcceaenoBarsb ypaBHEHUE X° = d, HAXOIUTh TOUHbIE

U NpuOIMKeHHbIe KOpHU Tipu a > 0.

HcciienoBath cBOMCTBA KBAaJPATHBIX KOPHEW, IPOBOS

YU CJIOBBIE DKCIIEPUMEHTBI C UCIIOJIBb30BAHUEM KAJIBKYJISTOPA
(koMIBIOTEPA).

Jloka3pIBaTh CBOICTBA apu(PMETUUECKUX KBAAPATHBIX
KOPHEH; IPUMEHSITh UX JUIsl MPeoOpa30oBaHMs BEIPAKEHU.
BoInoJHATH Npeodpa3oBaHMs BHIPAKEHNN, COAEPKAIINX
KBaJpATHbIE KOPHH.

BbipaxkaTh nepeMeHHbIE U3 T€OMETPUUYECKUX U (PU3UUECKUX
dbopmy.

BuIuucasiTh 3HAaYeHHUS BBIPAXKEHUM, COAEPKALLNX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3YsI P HEOOXOAUMOCTHU
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KaJIbKYJISTOP.
Hcnonb3oBaTh B X0/1€ pELICHUS 3a7a4 dJIEMEHTapHbIE
NPEJCTaBJICHUS, CBA3aHHbIE C IPUOIMKECHHBIMHU 3HAYCHUSAMU
BEJINYMH.

3HAKOMUTBHCS C MCTOPUEH Pa3BUTHSA MAaTEMATUKU

Yricsia ¥ BBIYUCIIEHUS.
CreneHs ¢ 1eJIbIM

CrerieHs ¢ LEJIBIM
[OKa3aTeJIeEM.

@opMyJHPOBATH ONpeieJieHue CTCTICHH C 11EJIbIM
MOKa3aTeJIeM.

MTOKa3aTesIeM CranpapTHas 3anuch IIpencraBisiTh 3aNUCh OOJBIINX U MAJIBIX YACE
YHUCIa. B CTaHJIAPTHOM BHJIE.
Pa3mepsr 00beKTOB CpaBHMBATB 4lCJIa U BEJIUYHMHBI, 3a[1HCAHHBIE
OKPY’KaroIIero Mupa C UcnoJib30BaHueM crernenu 10.
(OT BIeMeHTapHBIX Hcnoab3oBaTh 3anMch YUCEN B CTAHAAPTHOM BHJIE
YaCTHI] TUISt BBIPAYKCHHUS pazMepoB 00BEKTOB,
110 KOCMAYECKUX JUIMTEIILHOCTH MPOLECCOB B OKPYIKAIOIIEM MHpE.
O0OBEKTOB), DopMyJIHPOBaATH, 3AlIUCHIBATH B CHUMBOJINYECKO# opme
JUIUTEIIBHOCTD Y WIJIIOCTPUPOBATH NPMMEPAMHU CBOMCTBA CTENIEHU
IIPOLIECCOB C LEJIBIM IIOKA3aTENEM.
B OKpyKaromeM mupe. | IlpuMeHsITH cBoOiicTBA CTENEHN AJi MpeoOpa3oBaHUs
CBolicTBa CTENEHU BBIPQ)KEHUH, COAECPKAIINX CTEIIEHU C LIENBIM ITI0KA3aTEIIEM.
C LEIBIM TIOKa3aTeaeM | BbINOJHATHL AeHCTBUSA C YUCIAMH, 3aIIMCAaHHBIMHU
B CTaHAAPTHOM BUJI€ (YMHOXEHUE, I€JICHUE, BO3BEICHNE
B CTEIICHD)
Anrebpanydeckue KBagparssii Pacnio3zHaBaTh KBaJpaTHBIN TPEXWIECH,
BbIpakeHus. KBanpatHbii TPEXUJICH. YCTaHABIIMBATh BO3MOKHOCTB €0 Pa3JIOKEHUS
TpEXWIECH Paznoxenue Ha MHOXKUTEIIU.
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KBaJI[PaTHOTO
TpexujieHa
Ha MHOHUTEJIN

PaCKJIaHBIBaTb HAa MHOYKHUTCIN KBaﬂpaTHBIﬁ TPCXUICH
C HCOTPpHHATCIbHBIM JUCKPUMHUHAHTOM

AnreOpanyeckue
BBIPYKEHUSI.
Anrebpanyeckas Apoob

15

AnreOpanyeckas
TPOOb.
Jomyctrmeble
3HAYCHUS
MIEPEMEHHBIX,
BXOJISITIINX

B aire0pandeckue
BBIPKEHUSI.
OCHOBHOE CBOWCTBO
anredbpanveckon
npoou. CokparieHne
pooei.
Crnoxenne,
BBIYHUTAHUE,
YMHOKEHHUE

U JICJICHUE
anredpanvecKux
pooeit.
[TpeobOpazoBanue
BBIPAKCHU,
COJIEpIKaITUX
anredpandeckue
Ipoou

3anuchIBaTh anreOpanvyeckre BbIPAKEHHUS.

HaxoauTs 0051acTh OnpeiesIeHUs: paliOHaIbHOTO
BBIPAKECHMUSI.

BbINOJHATH YUCIIOBBIE MOJICTAHOBKU U BHIYUCJIATH
3HaY€HUE JPOOH, B TOM YHUCIE C MOMOIIbIO KaJbKYJSATOPA.
@®opMyJIUPOBATH OCHOBHOE CBOMCTBO aJire0pandecKon
JpoOu 1 MPUMEHSTH €T0 JIJIsl TpeoOpa3oBaHus JpPOOei.
BoInosHATH neiicTBUS ¢ anreOpanyecKuMu JpoOsiMu.
IIpuMeHATH NPpeoOpa30BaAHUSA BBIPAKECHUI 1JI PELICHUS
3a/1ay.

Bripa:xaTs nepemeHnblie 3 GopMy (PU3HUECKUX,
F€OMETPUYECKUX, OMTUCHIBAIOIINX OBITOBBIE CUTYaIH)
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YpaBHEHUS U HEPABEHCTBA.
KBangpaTHbie ypaBHEHUS

15

KBanpatHoe
ypaBHeHue. Henonnoe
KBaJ[paTHOE
ypaBHeHue. ®opmyna
KOPHEU KBaJgpaTHOIO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHeHui,
CBOISIINXCS

K KBaJIPATHBIM.
[Ipocreitmue qpoOHO-
pauMoHaJIbHbIE
YpaBHECHUSL.

Pemienne TekcTOBBIX
3a/1a4 C MOMOUIBIO
KBaJPAaTHBIX
YpPaBHEHUM

Pacno3HaBaTh KBa/IpaTHHIE YPAaBHEHUS.

3anucbiBaTh (POPMYJIYy KOPHEN KBAIPATHOI'O YPABHEHUS,
peliaTh KBAJAPAaTHbIC YPABHEHUS — IIOJIHBIE U HEIOJIHBIE.
IIpoBoauTh npocreimue UCCJaeI0BAHUA KBAIPATHBIX
YpaBHEHUM.

Pemiatb ypaBHeHMsl, CBOISAIIMECS K KBAJAPATHBIM,

C TIOMOIIIBIO MPEe0OPa30BaHMI M 3aMEHOM IMEPEMEHHOM.
HaOuroaaTh 1 aHAJIM3UPOBATH CBSI3b MEXIY KOPHAMHU

1 K03 HUIMEHTaMH KBaJIPaTHOTO YPaBHEHUS.
dopmyaupoBaTh TeopeMy Buera, a Takxke oOpaTHYIO
-TEOpEMY, IPUMEHSTH 3TH TEOPEMBI JJIS1 PELICHUS 3a1a4.
PemiaTh TekcTOBBIE 321241 ANTEeOPANYECKUM CIIOCOOOM:
HEePEXOUTh OT CIIOBECHOU (DOPMYIMPOBKHU YCIOBHS 3a4a4u
K anreOpanveckoil MOJIEN MyTEM COCTaBJICHUS YPaBHEHMUS;
pemaTh COCTABIIEHHOE YPAaBHEHUE; HUHTEPIIPETUPOBATH
pe3ynbTar.

3HAKOMHUTBCS C MCTOPUEH pa3BUTHS anreOpsbl

YpaBHEHHS U HEPABEHCTBA.
Cucremsl ypaBHEHUI

13

JIuneliHOE ypaBHEHHE
C IBYMsl
NIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
peneHns ypaBHEHUN

B LICJIBIX YHCIIAX.
Pemienne CUCTEM
JBYX JIMHEWHBIX
YPaBHEHHUM C IBYMS

Pacno3zHaBaTh JIMHEVHBIE YPABHEHUS C JBYMS
IIEPEMEHHBIMH.

CrpouTth rpaduKky JTMHEHHBIX YPABHEHHM, B TOM YHCIIE
HUCIO0JIb3YH HU(PPOBHIE PecypChl.

Pazinyarth napaiienbHble U IEPECEKAIOIIUECS IPSAMbIC
110 UX YPAaBHEHUSM.

Pemiath cucTeMsl IBYX JIMHEHHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMU NIOJACTAHOBKOU U CIIOKEHUEM.

PemiaTe npocTenIne CUCTEMBI, B KOTOPBIX OJIHO

25




MIEPEMEHHBIMU.
[Ipumepsl perienus
CHUCTEM HEJIMHEHMHBIX
YpaBHEHUU

C IBYMsI
IIEPEMEHHBIMH.
I'padmueckas
WHTEPIIPETALUS
YpaBHEHUS

C ABYMsl
MIEPEMEHHBIMU

Y CUCTEM JIMHEHHBIX
YPaBHEHUM C IBYMS
[IEPEMEHHBIMU.
Pemienne TekcToBBIX
3a/1a4 C MOMOUIBIO
CUCTEM YPaBHEHUI

13 YPABHEHUU HE SABIISIETCS JIUHEHHBIM.

IIpuBoauTH rpadguyYecKyI0 HHTEPIPETALMIO PELICHUA
YPaBHEHHsI C JBYMs THEPEMEHHBIMA W  CHUCTEM
YPaBHEHHM C IBYMS IEPEMEHHBIMH.

Pemath TekcTOBBIE 321a4UH aITeOpanyecKuM crocoOom

YpaBHEHHS U HEPABEHCTBA.
Hepasencrtra

12

YucnoBrie
HEpPABEHCTBA U UX
CBOWCTBA.

HepasencTBo ¢ onHoM

IIEPEMEHHOM.
JIuHeiHbie
HEPABEHCTBA C OJTHOM
IIEPEMEHHOU U UX
pemrenue. Cucremsl

DopMyJIMPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPAMHATHON NPSIMOM, 10KA3bIBATH
anredpanyvecku.

IIpuMeHAaTH CBOMCTBA HEPABEHCTB B XO/I€ PELICHUS 3a/1a4.
Pemars iMHEHBIE HEPABEHCTBA C OJJHOM MEPEMEHHOM,
U300pakaTh pelieHre HEPABEHCTBA HAa YMCIIOBOM MPSMOM.
Pemath cucTeMbl TUHEHHBIX HEPABEHCTB, M300pakaTh
pelIeHnEe CUCTEMBI HEPABEHCTB HAa YUCIIOBOU MPSAMOU
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JIMHEUHBIX
HEPABEHCTB C OJTHOM
IIEPEMEHHON U UX
pELICHHE.
N3oOpaxenue
pEeLIEHUs TUHENHOTO
HEPAaBEHCTBA U UX
CHCTEM Ha YHCIIOBOM
IPSAMON

OyHKIUH.
OCHOBHBIE TOHATHS

[TonsiTue pyHKUIUU.
OO6nactb onpeneneHus
Y MHO>KECTBO
3HAYCHUN (PYHKIIHH.
Crioco0bl 3a1aHus
(YHKIMIA.

I'padux pyHKUIMU.
CaoiicTBa pyHKIUH,
UX 0TOOpakeHue

Ha rpaduke

Hcnoan3oBath GyHKIMOHAIBHYIO TEPMHHOJIOTHIO

U CUMBOJIMKY.

Boruncasath 3HaueHust QyHKILNMA, 3aJaHHBIX

dbopmynamu (Mpu HEOOXOIUMOCTH MCIIOJIB30BATh
KQJIbKYJISITOP); COCTABJSATH TA0JMIbI 3HAYEHU

(GyHKIUH.

Ctpouthb no Toukam rpagukn QyHKIUH.

OnuceiBaTh cBOIcTBA (DYHKIIMU Ha OCHOBE €€
rpaduuecKoro npeacTaBICHusI.

Hcnoab3oBaTh GyHKINOHAIBHYIO TEPMHHOJIOTHIO

U CHMBOJIMKY.

HccaenoBath npumepsl rpadMKoB, OTPAKAIOIINX PEATbHBIC
IIPOLIECCHI U SIBJICHUS.

IIpuBoaUTH NPUMeEPHI MPOLIECCOB U SIBJICHUN C 3aJJaHHBIMU
CBOWCTBaMHU.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOTrPAMMBI

JUTSL TOCTpOeHUs TpaPuKOB PYyHKIMN U U3yUCHUS

VX CBOWCTB
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DOyHKINH.
YucioBble GyHKINN

UreHue 1 MOCTPOCHUE
rpaduKoB GyHKIIHIA.
[Tpumepsl rpadukoB
dyHKIMA,
OTpaXaroILINUX
peanbHbIE IPOIIECCHI.
OyHKIHUH,
OTHCHIBAIOIINE
MPSAMYIO U OOpaTHYIO
MIPOTOPIIMOHAIbHBIC
3aBUCUMOCTH, UX
rpadukm.

I'padux pynxuum

y = x.

DOyHKIUH

y=xLy =x,
y=vx,y=|x|;
rpaguyeckoe
pelieHre ypaBHeHU!
Y CHCTEM YPaBHCHUU

Haxoauts ¢ moMombio rpadpuka GyHKIIMY 3HaYCHUE OJTHON
U3 paccMaTpUBAEMBbIX BEJIMYUH 110 3HAYCHUIO JPYTOil.

B HecnmoxHBIX ciydasx BbIpaxkaTh (pOPMYJI0H 3aBHCUMOCTDH
MEK/1y BEJIMYMHAMMU.

OnuceIBaTh XapakTep U3MEHEHHS OJHON BEIIMYUHBI

B 3aBUCHUMOCTH OT U3MEHEHUS APYTroM.

Pacno3naBaTh BUIBI U3y9aeMbIX (YHKITUH.

I[Moka3bIBaTh CXeMATHYECKH IT0JI0KEHUE HA KOOPAUHATHON
IJI0CKOCTU rpaduKoB QYHKLIMH BUga: y = x°, y = X7,

y=vx, y = |x|

Hcnoab3oBath PyHKUHMOHAJBHO-TPaUuYecKue
NPEeACTABJICHUS JUISl PEIICHUS U UCCIICI0BAHUS YPABHEHHU N
Y CUCTEM YPaBHEHHUM.

IIpumensaTs HUPppPoOBLIE pecypcebl s IOCTPOCHUS
rpadukoB GyHKIMIA

[ToBTOpeHue u 0600IIeHIE

IToBTOpEeHue
OCHOBHBIX ITOHSTHUMN
1 METOJIOB KypPCOB
7 1 8 KJIaCCOB,
00001IeHE
3HaHUM

Bbi0MpaTh, NPUMEHATH, OLEHUBATH CIIOCO0bI CPABHEHUS
YKCEJl, BBIYUCICHUI, TPeoOpa30BaHnil BBIPAXKEHHM, PEILICHUS
YpaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX JCUCTBUN

U CaMOIIPOBEPKY pe3yJIbTaTa BHIUYMCICHU, MPEe0Opa30BaHUiA,
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ITOCTPOECHHUM.

Pemath 3a1aum U3 peajibHOM KU3HHU, IPUMEHSATH
MaTeMaTU4YeCKHUE 3HAHUS Ui PELICHUs 3a]1a4 U3 IPYTrUx
IIPEIMETOB.

Pemath TeKCTOBBIE 321a4H, CPABHUBAThH, BLIOMPATH
CIoco0bI PEIICHUS 3a/1a4u

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KIIACC

HaumenoBanue paznena  |KomnuectBo OcHoBHOE OcCHOBHBIE BUJIbI JICATEIILHOCTH O0YYarOIINXCS
(Temnl) Kypca 4acoB COJICpKaHUE
Uuncna ¥ BEIYUCIICHHUS. 9 Panmonanphbie uncia, | Pa3sBuBaTh mpeacTaBJjieHHsl O YHUCIIax: OT MHOXKECTBA
JleficTBUTEIbHBIC YMCTIa UppalroHaIbHbIC HaTypaJIbHBIX YHCEJI 10 MHOXKECTBA JACHCTBUTEIBHBIX YHUCEI.
YHCIa, KOHCYHBIC O3HAKOMUTBCS C BO3MOKHOCTBIO MPEICTaBICHUS
1 OECKOHEYHBIE JIEHCTBUTEIILHOTO YHCJIa KaK O€CKOHEUHOM JIECATUIHON
JECATUYHBIC TPOOHU. JpoOU, MPUMEHSITh JECATUYHbBIC TTPUOTMKCHUS
MHO0eCTBO palMOHaIBHBIX U HPPALIMOHAIBHBIX YUCE.
JIECTBUTEIILHBIX N300paxaTh ACHCTBUTEIIbHBIE YUCIA TOYKAMU
YHCEIT, KOOPJMHATHOM ITPSMO.
JICHCTBUTEIILHBIC 3anucbIBaTh, CPABHMBATH U YIIOPSIA0YUBATH
YqHClIa KaK JICUCTBUTEILHBIC YHCIIA.
OCCKOHEYHEIC BbInosHATH, coueTast yCTHbIE U MIUCbMEHHBIE TPUEMBI,
JECATUYHBIC TPOOHU. apudmMeTndecKue JeMCTBUSA C PAlMOHAIBLHBIMU YKUCIIaMU;
Bzaumnuo HAXOJIUTh 3HAUYCHHUS CTEIICHEH C IIEJIBIMH ITOKa3aTeIISIMU
OJIHO3HAYHOEC Y KOpHE; BBIYUCISTh 3HAUCHUS YUCIIOBBIX BBIPAKESHUM.
COOTBETCTBHE MEXKTY IHoy4yuTs nmpeacraBjieHue 0 3HAYMMOCTH
MHOKECTBOM JIEWCTBUTENBHBIX YHCEI B MPAKTUYECKOU JIEATEIbHOCTH
JIEMCTBUTEIILHBIX YyeJI0BeKa.
YHcel U MHOXKECTBOM AHAJIU3MPOBATH H /1€J1ATh BBIBO/IbI O TOUHOCTH
TOYEK KOOPAMHATHOM MPUOMKEHUS IEUCTBUTEIBHOTO YHCTIA TIPU PEIICHUN
IIPSMOM. 3a/1a4.
CpaBHeHue OKpyrJasiTh ACHCTBUTEIBHBIC YUCIIA, BHINMOJHATH
JEMCTBUTEIBHBIX YUCE, | MPUKHIKY Pe3yJIbTaTa BHIYUCICHUN, OLIEHKY 3HAYCHUN
apudmernueckue
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JIEUCTBUS

C IEeHCTBUTEIbHBIMU
YHUCIaMH.
[TpubnmxenHoe
3Ha4YCHHE BEJIMYMHEI,
TOYHOCTH
NpUOIVKEHHUS.
OkpyrieHue yucen.
[Ipukuaka u oueHka
pe3yJIbTaTOB
BBIYMCIICHUH

YHCIJIOBBIX BBIPDAKECHUM.
3HAKOMMTBHCS ¢ UCTOPHEH PAa3BUTHS MAaTEMATUKU

YpaBHEHUSI U HEPABEHCTBA.
YpaBHEHHUS ¢ OTHOU
IEPEMEHHOU

14

JluHerHoe ypaBHEHHE.
Pemenune ypaBHeHuu,
CBOJISALLIAXCS

K JINHEHUHBIM.
KBanparnoe
ypaBHeHUE. Penienue
YPaBHEHUH,
CBOISIINXCS

K KBaJPaTHBIM.
bukBanparaeie
YpaBHEHHS.

[Ipumepsl pemenus
YPaBHEHUU TPEThEH

Y YETBEPTOM CTENEHEN

OcBauBarthb, 3a1IOMHHATH U IPUMEHATH rpapuyeckue
MeTO/IbI ITPU PEUICHUU YPABHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 1ienbie U JpOOHBIE YpaBHEHUS.

PemiaTes JiMHelHbIC M KBAAPATHBIC YPABHEHUA,
YpaBHEHUS, CBOSIIMECS K HUM, IPOCTEHIINE IPOOHO-
palMOHAJIBHBIE YPABHEHHS.

IIpensiaratb BO3MOKHBIE CIIOCOOBI PEIIEHUSI TEKCTOBBIX
3a/1a4, 00CYKIaTh UX U peliaTh TEKCTOBBIEC 3a1a41
pa3HBIMU CIIOCOOaMHU.

3HAKOMHMTBHCH ¢ UCTOPHEH PAa3BUTHS MATEMATUKU
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pasoXKeHUEM
Ha MHO>XHATEJIH.
Pemenne npo6HO-
paIoHaIBHBIX
YpaBHEHUM.

Penrenune TeKCTOBBIX
3a/1a4 anreOpandecKum
METO0M

YpaBHEHHS U HEPABEHCTBA.
Cucrembl ypaBHEHUIN

14

YpaBHeHuUE ¢ AByMs
NEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPABHEHUMN
C IBYMsI
NIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHHH, OJTHO

U3 KOTOPBIX JINHEWHOE,
a Ipyroe — BTOpou
CTEIICHU.
I'paduueckas
UHTEPIIPETALNS
CHCTEMBI YPAaBHEHUU
C IByMsI
NIEPEMEHHBIMMU.
Pemenne TekcTOBBIX

OcBauBaTh U NPUMEHSATH [IPUEMbI PELICHUS] CHCTEMBI
JIBYX TUHEHWHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU

Y CUCTEMBI JIByX YPaBHEHUM, B KOTOPBIX OJJHO YpaBHEHUE
HE SIBJISICTCS JTMHCHHBIM.

Hcnoab3oBaTh PyHKIMOHAIBHO-TpadUUeCcKe
NPECTaBICHUS sl pellleHUs1 M MCCJIeI0BAHUS YPaBHEHUN
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
aNredpandeckKuM CrocoOOM: MepexXoauTh OT CIIOBECHOMN
(GbopMYJIMPOBKHU YCIIOBUS 33/1a4d K are0panyecko MoJienu
MyTEM COCTaBJICHUSI CUCTEMbI YPAaBHEHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YpaBHEHUI; HHTEPNPETHPOBATH
pe3yJIbTar.

3HAKOMUTBCS € UCTOPHUEH Pa3BUTHUSI MATEMATUKU
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3a/1ay anredpandyeckum
crocooomM
YpaBHEHUSI U HEPABEHCTBA. 16 Uucnossie Yurarb, 3alIUCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
Hepasencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOKCTBA. BoinoaHaTh TpeoOpa3oBaHusi HEPABEHCTB, HCMOJIb30BATh
JIunenHbie JU1s1 TpeoOpa3oBaHus CBOMCTBA YHMCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh JIMHEIHBIE U KBAJIPATHBIC HEPABEHCTBA.
C OJTHOW TIEPEMEHHOM PemiaTe nuHeliHbIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX
Y WX pELICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINX
CucTteMbl JIMHEHHBIX KBaJ[paTHOE HEPABEHCTBO, U PELIATh UX; 00CYKIaTh
HEPABEHCTB C OJJHOM MOJTY4YEHHBIC PELICHUS.
MIEPEMEHHOU U UX N300paxkaTh peilieHre HEPAaBEHCTBA U CUCTEMbl HEPABEHCTB
peuieHue. Ha YUCJIOBOU MPSIMOii, 3aNIMCHIBATH PEIICHUE C TOMOIIBIO
KBagparusie CUMBOJIOB.
HEPABEHCTBA U UX PemaTh kBagpaTHBIC HEPABEHCTBA, UCTIOJIB3YS
peuieHue. rpadguyeckue npeacTaBIeHuUs.
I'padmueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPU PELIEHUU
UHTEPIpETalns Pa3IMYHBIX 3a]1a4, B TOM YHUCJIE TPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
MEPEMEHHBIMU
OyHKIUU 16 KBagparnunas Pacno3naBaTh BUbI U3y4aeMbIX (YHKIIHIA;
byHkuus, ee rpadux WIIOCTPUPOBATH CXeMATHYE€CKH, 00 bACHATH
51 CBOMCTBA. | PACHOJIOKEHUE HA KOOPJAUHATHOU HHOCKOC%I/I rpauKoB
[Tapabora, Gynkmmii Buga: y = kx,y = kx + b,y = _,y = X%,
KOOPJAMHATHI BEPIIUHBI X
napaboJibl, OCh
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CUMMETPHUH NapaloJIbl.

I'paduku QyHKUIMA:

y =k,

y = kx + b,
k

Y= —
X

y =X,

y =x,

y =V,

y = lx

|

y =x y =+x, y = | x| B 3aBHCHMOCTH OT 3HAUCHHII
KO2(PPUIIMEHTOB; ONMMCHIBATh UX CBOKCTBA.
Pacno3naBath KBagpatnuHyio QyHKIHIO TT0 GopMmyIe.
IpuBoAUTH NPUMeEPHI KBAIPATUYHBIX 3aBUCHMOCTEH
U3 peabHOU KU3HH, (PU3UKH, TCOMETPHUHU.

BoisiBJsiTL 1 0000111aTH 0COOEHHOCTH Tpaduka
KBaJpaTH4HON QyHKIMK y = ax* + bx + c.

CrpouTh M M300paxkaTh cxeMaTHYeCKHU rpapuku
KBaIPAaTUYHBIX (DYHKIIMHA, 3aJaHHBIX (JOpMYyTaMH BUA
y=ax,y=ax* + q,y = alx + p,y = ax* + bx + c.
AHAJIU3MPOBATH U IPUMEHATH CBOMCTBA U3YUYCHHBIX
GyHKUMN JUIst UX TOCTPOEHUS, B TOM YKCIIE C TOMOMIBIO

U (POBBIX PECYPCOB

YucioBrie
OCJIEIOBATEILHOCTH

15

[TonsiTre yncioBoit
NOCIIEI0BATENBHOCTH.
3ananue
HOCJIEI0BATENBHOCTH
PEKYpPPEHTHOU
dbopmyroit

u hopMyIioii n-To
YJieHa.
Apudmernueckas

u

reoMeTpuyecKas
POrPECCHUMU.
Dopmyibl n-Tro
4JIeHa

OcBauBaTh U IPUMEHATH UHJEKCHbIE 0003HAUEHHUS,
CTPOMTH peveBble BHICKA3bIBAHMSA C HCIOJIb30BAHUEM
TEPMUHOJIOTMH, CBSI3aHHOM C MIOHATHEM
H0CJIEIOBATEIbHOCTH.

AHaJIM3UPOBATHL (HOPMYILY 1-TO WIEHA
MOCJIEOBATENIbHOCTH WU PEKYPPEHTHYIO (OPMYITY

¥ BBIYMCJISITh YIEHBI II0CIEN0BATEIBHOCTEN, 3aJaHHBIX
TUMU HOopMyJIamu.

YcranaBauBaTh 3aKOHOMEPHOCTDH B IOCTPOEHUU
MOCJIEIOBATEIBHOCTH, €CIIU BBIIMCAHBI IEPBbIE HECKOJIBKO
€€ YICHOB.

Pacno3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO
IIPOrPECCUU MPH Pa3HbIX CIIOcO0aX 3a1aHusl.
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apudMeTHuIecKon
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U TEOMETPHUUECKON
IIPOTPECCUI, CYMMBI
NIEPBBIX 71 YJICHOB.
N3obpakeHne 4aeHOB
apudMeTHIeCKon

Y TEOMETPUYECKOU
POrpeccruii TOUKaMu
Ha KOOPAWUHATHOM
IJIOCKOCTH.
JIuHelHbIl

Y DKCIIOHEHITUAJIbHBIN
pocT.

Ci1oxHBIE IPOLIEHTHI

PemaTsp 3a1auu ¢ ucnosib3oBaHueM (HOpMyJ #-To YieHa
apu(PMETUIECKON 1 TeOMETPUUECKON MTPOTPECCHi, CYMMBI
MEPBBIX 7 YJICHOB.

M300pakaTh 4ieHBI IOCIEA0BATEILHOCTH TOUKAMHU

Ha KOOPAUHATHOM MJIIOCKOCTH.

PaccmaTrpuBarh  mpuMepbl  NPOLECCOB W
SIBJIEHMH W3 PEaJbHOM KU3HU, WLIFOCTPUPYIOIINE
U3MEHEHHEe B apU(METUYECKOM MpOrpeccuu, B
r€OMETPUYECKOMN

MPOrpeccuu; N300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

PemaTp 3agqaum, CBSI3aHHbBIE C YHCIOBBIMU
MOCJIEIOBATEIbHOCTAMM, B TOM YHCIIE 33/1a4U U3 pealbHON
’KM3HU C UCIIOJIb30BAHUEM LIU(POBBIX TEXHOIOT UM
(97IEKTPOHHBIX TaOJHII, TPaQUIECKOr0 KANbKYJIATOpa U T.I1.).
PemaTp 3a1a4u Ha CIOXKHBIE MPOLEHTHI, B TOM YHCIIE
3aJlayu U3 peasibHON MPAKTUKH (C UCIIOIb30BAHUEM
KQJIbKYJIATOPA).

3HAKOMUTBHCH ¢ HCTOPHUEH Pa3BUTHSI MATEMATUKH

[ToBTOpeHUe, 0000IIEHNE,
CUCTEMATH3aLMs 3HAHUNA

18

Yucna 1 BEIYHUCIICHUS
(3amuch, CpaBHEHHE,
JICNCTBUSA

C JEeNCTBUTEIbHBIMHU
YHCIIAMH, YUCIIOBAs
npsiMasi; IPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOKECTBO, ITIOJAMHOKECTBO,
olrepanuy HaJ MHOKECTBAMU; UCIIOJIB30BaTh Ipaduueckoe
IPEJCTaBICHUE MHOKECTB JJIs1 ONIMCAHUS PEATIbHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELICHUH 3a7a4 U3 IPYyTUxX
y4eOHBIX MPEAMETOB.

AKTYaJIu3UPOBATH TEPMUHOJIOTUIO M OCHOBHbIE

el CTBUSA, CBSI3AHHBIE C YMCJIAMU: HATYPAJIbHOE YHCIIO,
MPOCTOE U COCTABHOE YKCIIA, ACIMMOCTh HATypajbHbIX
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OKpYTJICHHUE,
npuOIKeHue,

OLICHKA; peIICHHE
TEKCTOBBIX 3a/1a4

qyucell, IPU3HAKU JeTMMOCTH, LIEJI0€ YUCII0, MOYJIb YUCIIA,
OOBIKHOBEHHAS U JICCSITUYHAS JPOOH, CTaHIAPTHBIN BU/T
qucia, apupMeTUIeCKUu KBaapaTHBIN KOPEHb.
BbInosHATH eiicTBUSI, CDABHUBATH U YIOPSAI0YUBATH

apu(pMETHICCKUM YKCJIa, IPEJICTABIIATh YMCiia Ha KOOPAMHATHON TIPSMOIA,
CIIoco0oMm) OKPYTJISITh YMCJIa; BHINOJHATH MPUKUAKY U OLIEHKY
pe3yJibTaTa BIYMCICHUMN.
PemaTh TeKCcTOBBIE 3aaUM apU(PMETHICCKUM CITIOCOOOM.
Pemath npakTHYeCKHe 3a1a494, COJCPKAIINE TIPOIICHTHI,
JIOJIN, YaCTH, BRIPAKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMs — PAaCCTOSHHUE, [IeHA — KOJIMYECTBO — CTOUMOCTD,
00BeM paboThl — BpeMsi — IIPOU3BOIUTEIHLHOCTh TPY/a.
Pa3oupaTh peanbHbIe )KU3HEHHBIE CUTYAIlUH,
(hopmyIHpoOBaTh UX Ha S3BIKEC MATEMATHKH,
HAXOJUTh PEIICHUE, TPUMEHSS MaTEeMaTUYSCKHUM arapar,
HHTEPNPETHPOBATH PE3yiIbTaT
Anrebpandeckue OnepupoBaTh NOHATUSIMH: CTEIICHB C IICJIBIM
BBIPKCHUS rokasaresieM, apupMeTHIECKUNA KBAPATHBIN KOPCHB,
(mpeobpazoBaHue MHOTOYJIeH, ainredpanyeckast 1poOb, TOXKACCTBO.
anreOpandecKux BbINOJIHATHL OCHOBHBIE /I€iiCTBUA: BBITIOIHATH PACUCTHI
BBIPOKCHHM, 1o ¢popMyIiam, MpeoOpPa3oBBIBATH LIEIIbIC, TPOOHO-
JOITYCTUMBIC paIMoHAIIbHBIE BBHIPAKEHUS U BRIPAKCHHSI C KOPHSIMH,
3HAYCHHUS ) peaTM30BBIBAThH PA3IOKEHUE MHOTOWICHA HA MHOKHTEIH,

B TOM YHCJIE C UCIIOJIH30BaHUEM (HDOPMYIT pa3HOCTH
KBAJIpaTOB U KBaJIpaTa CyMMBbI U Pa3HOCTH; HAXOUTh
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JIOTYCTUMBIE 3HAYEHUS TIEPEMEHHBIX IS IPOOHO-
paLMOHAIBHBIX BBIPAKEHUM, KOPHEM.
MopaeanpoBath ¢ TOMOIIBI0 POPMYIT peanbHbIe
MPOLECCHI U SIBIICHUS

OyHKIMU
(moctpoenue,
CBOICTBA U3YYECHHBIX
byHKIMI;
rpagugeckoe
pEIICHUE ypaBHEHUN
U UX CHCTEM)

OnepupoBaTh NOHATHAMM: QYHKIHS, TpAPUK
byHKIIMY, HYTW QYHKIHH, TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXKYTKU BO3pacTaHus,
yObIBaHUsI, HAUOOJIbIIEE

Y HaMEHbIIIee 3HAYeHUs (QyHKITHH.
AHaJIM3UPOBATh, CPABHUBATh, 00CYK/AaTh CBOIICTBA
(GYHKIH, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATHUAMM: TIpsSMas
IIPOMOPIIUOHATILHOCTD, OOpaTHas
IPONOPLUUOHATIBHOCT, JINHEHHAs (QYHKIIMS,
KBajpaTu4Has QyHKUUA, napadoia, runepoona.
Hcnoas3oBath rpaguky I ONIPEIETIEHNS CBOMCTB,
MPOIECCOB 1 3aBUCUMOCTEM, I PEeIIeHus 3a7a4 13
APYTUX Y4EOHBIX IPEIMETOB U PEalIbHOM KU3HU;
MO/1eJINPOBATH

C TOMOIIIBIO TPaUKOB peabHbIC MPOLIECCHI U SIBJICHHUSI.

Bripaxkatb ¢popmys1aMu 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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TEMATHUYECKOE IINIAHUPOBAHHUE
7 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanMeHnoBaHue pa3/iesioB U TeM undposbie
Ne /i P Konrpoabubie | IlpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Uwucina u Beraucienus. Parmonanbaeie ’5 | bubnmorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 AnreGpanyeckue BbIpaKeHUs 27 1 hits://m.cdsoo.r/7841 5590
but6mmoreka [IOK
3 Y PaBHCHHs H HCPABCHCTRA 20 ! https://m.edso00.ru/7f415b90
but6mmoreka [{OK
4 Koopnunate! u rpaduku. yHKIMN 24 1 hits://m.cdsoo.ru/7841 5690
but6mmoreka [JOK
> Mosroperme 1 obobmerme 6 I https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 5 0
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8 KUIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaunMeHoBaHue pa3/iesioB U TeM uudposbie
Ne i/m P Konrpoabnsie | IlpakTuyeckne (g )
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6nuoreka [JOK
1 Y .K 1
Hciia U BeluKCIIeHUA. KBagpaTHbIE KOPHU 5 https://m.edsoo.ru/7f417af8
) Yucia u Beranciienus. CTeneHb C IEIBIM . bubnuoreka [JOK
[10Ka3areyieMm https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKECHHUS. 5 1 bubnuoreka LIOK
KBanpatHblil TpéXuseH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkre BhIPaKEeHHS. 15 1 bubnunoreka IIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnuoteka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubmmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
.H 12 1
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7 41 7afg
but6mmoreka [IOK
8 DyHKUHH. OCHOBHbIC MOHATHS 3 https://m.edsoo.ru/7f417af8
but6mmoreka [{OK
? Dymxupn. Hucrobie Gyniimn ? https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 Mosroperme 1 obobmerme 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102 6 0
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9 KUIIACC

Kosun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/i0B U TeM unppoBbIe
Ne i/m P Kontpoabnbie | IlpakTnyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
| Yucna u BerunciieHus. JleiicTBUTeNbHbIE 9 bubmuorexa [JOK
yrcia https://m.edsoo.ru/7f419d08
) YpaBHEHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuoreka [IOK
OJIHOU IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubmnoreka LJOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 | hitps://m.cdsoo.rw/7f419d08
bu6mmoreka [IOK
> PynKumm 16 I https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 1 1
6 MCJIOBBIE MOCJIEA0BATEILHOCTH 5 hitps-//m.cdsoo.rw/7f419d08
7 [ToBTOpeHwue, 06001IeHNE, CUCTEMATH3AIUS 18 1 bu6mmoreka [IOK
3HAHUN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KosaunyecTBO 4acoB JJIeKTPOHHBbIE

Ne Hara ungposbie

Tema ypoxka Kontpoasnsie | IpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypcsl

1 [ToHsiTHE paMOHATIBLHOTO YKCIIA 1 https://m.edsoo.ru/f9344fe4
ApudmeTnyeckue JEHUCTBUA C

2 pug a 1 https://m.eds00.ru/67d29ebc
paIoHaIbHBIMU YHCIIAMHU
ApudmeTnueckue n1eiCTBUA C

3 pud a 1 https://m.edsoo.ru/12a611fc6
paloHATBHBIMH YHCTIAMHU
Apudmernueckue neiCTBUA C

4 prd a 1 https://m.edsoo.ru/d1ed825¢
palMoHAIBHBIMH YHCTIAMHU
Apudmernueckue neiCTBUA C

5 pud a 1 https://m.edsoo.ru/64d7baab
palMoHAIBHBIMH YHCTIAMU
Apudmerrnyeckue JEHUCTBUA C

6 pud A 1 https://m.eds00.1u/7e666ef9
palMoHATbHBIMH YHCIaMU
CpaBHeHue, yIopsiqouuBaHue

7 p yropan 1 https://m.edsoo.ru/ff5¢7a8e
paIoHaIbHBIX YHCET
CpaBHeHHE, YHOPSAAOYHNBAHUE

8 p yropan 1 https://m.edsoo.ru/37114db1
palMoOHAIBHBIX YHCEIT
CpaBHeHHe, YIIOPSIA0YNBAHIE

9 p yHopan 1 https://m.edsoo.ru/cbal49bb
palMoOHATBHBIX YHCEIT
Cremnens ¢ HaTyPaAILHBIM

10 yp 1 https://m.edsoo.ru/5481ee5f
IoKa3aTejIeEM

11 CreneHb ¢ HATYpAIbHBIM 1 https://m.edsoo.ru/e61a7dea
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IIoKa3aTcjICM

12

CreneHs ¢ HaTypajIbHBIM
MOKa3aTenem

https://m.edsoo.ru/bbd9fce4

13

Crenens ¢ HaTypajIbHBIM
HoKa3aTeneM

https://m.edsoo.ru/leee9d8f

14

CreneHb ¢ HaTypaJbHBIM
IIOKa3aTeleM

https://m.edso0.ru/9¢63e356

15

Pemrenre ocHOBHBIX 3a/1a4 Ha ApooOH,

IIPOLCHTLI U3 peaanoﬁ IMPaKTHKH

https://m.edsoo.ru/d4bd3736

16

Pemrenne ocCHOBHBIX 3a/1a4 Ha APOOH,

MPOLEHTHI U3 PEATbHON MPAKTUKHU

https://m.edsoo.ru/e45b6b9a

17

Pemenrie 0oCHOBHBIX 3a/1a4 Ha ApoOH,

MPOLEHTHI U3 PEATbHOM MPAKTUKHU

https://m.edsoo.ru/b23¢8519

18

Pemenrie 0CHOBHBIX 3a/1a4 Ha ApooOH,

IIPOLICHTHI U3 peabHOU NPAKTUKU

https://m.edsoo.ru/d8c56158

19

HpI/I3HaKI/I ACIINMOCTH, PA3JIOKCHUA
Ha MHOXXUTCIIN HATYPAJIbHBIX YUCCIT

https://m.edsoo.ru/fc66dc66

20

[Tpu3HaKK AETUMOCTHU, PA3JI0KEHUS
Ha MHOKUTEJIM HATYPaJIbHBIX YHCEeI

https://m.edsoo.ru/5527¢756

21

Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHast TPOMOPITMOHATIBHOCTH

https://m.edso0.ru/67f1{tb3

22

Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHasi TPOMOPIIUOHAIBHOCTH

https://m.edsoo.ru/ae9c6a83

23

Peanbnbie 3aBucumoctu. Ilpsmas u
oOpaTHast MPONOPIIHOHATIEHOCTH

https://m.edsoo.ru/43¢5631b

24

Peanbnsbie 3aBucumoctu. [psamas u
oOpaTHas MPOMOPLHUOHATIEHOCTH

https://m.edsoo.ru/774b4b2a
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Kontpoinbnas pabota mo teme

25 T —" https://m.edsoo.ru/c898bd91
26 BykBeHHBIE BbIpaKEHUS https://m.edsoo.ru/93aac6ee
27 DopmyJibl https://m.edsoo.ru/187ac8f4
28 ®opMybl https://m.edsoo.ru/9c¢791daf
29 iiieel\:{z;H;;eiZEzngHe https://m.edsoo.ru/acce84d2
[IpeobpazoBanre OyKBEHHBIX
30 BBIPAYKEHUI, paCKpbITHE CKOOOK U https://m.edsoo.ru/dbeb8f54
MIPUBEICHNE TTOTOOHBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BBIPAKEHUI, paCKpbITUE CKOOOK U https://m.edsoo.ru/16d6cc63
MIPUBEJICHUE TTOT00HBIX CIaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
32 BBIpA)KEHUH, pacCKphITHE CKOOOK U https://m.edsoo.ru/9138843a
MIPUBEICHNE TIOJOOHBIX CIaraeMbIX
[IpeobpazoBanne OYKBEHHBIX
33 BBIPKEHUI, PACKPBITUE CKOOOK U https://m.edso0.ru/365491cd
MIpUBEICHNE TTOJOOHBIX CIaraeMbIX
34 (-BOHCTBA CTEICHH ¢ HATYpAIbHEIM https://m.edsoo.ru/6¢2c38ad
MoKa3aTresieM
35 CBOIiCTBa CTETICHU C HATYPATHHBIM bu6nmoreka [JOK
II0Ka3aTeyieM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENIEHHU C HATYPAIbHBIM bu6mmoreka [JOK
IoKa3areyieM https://m.edsoo.ru/7f4218be
37 MHorouyieHsl https://m.edsoo.ru/82{3b41d
38 MHorousneHsl https://m.edsoo.ru/31f8695b
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CJ'IO)KGHI/IG, BbIYUTAHUC, YMHOXKCHHUEC

39 https://m.edsoo.ru/b8efe5b6
MHOT'OYWIECHOB
Cnoxenue aHue 0o)KeHne

40 FIOICHTHE, BRITHTAMHC, yMHOMCHHI https://m.edsoo.ru/9ee9eS5af
MHOTOYJICHOB
Cnoxxenue aHue 0KEeHHE

41 FOCHHE, BEITUTARHE, yMHOKCHH https://m.edsoo.ru/46584acf
MHOTOYJICHOB
C

42 JIOFCHIUC, BLIMTATHE, YMIOMCHIC https://m.edsoo.ru/d11{97af4
MHOTOYJIEHOB
DopMyIIBl COKpAILIEHHOTO

43 pMY pat https://m.edsoo.ru/d9e¢7debs
YMHOKEHHUS
do COKPAaIIEHHOTO

44 PMYJIET COKPAIIEeHHOT https://m.edsoo.ru/6e7de53c
YMHOKEHUS
Do COKPAaIIEHHOTO

45 PMYJIBT CORPATIEHIOT https://m.edsoo.ru/1e63f25¢
YMHOKECHUS
Do COKpAIIEHHOT O

46 PMYIIEL CORpAMiieHHOT https://m.edsoo.ru/l1e33ad77
YMHOXKEHUS
o -

47 OPMYJIBT COKPAILCHIOTO https://m.edsoo.ru/cc74alc5
YMHOXEHUS
Pa3noxeHre MHOrOWwIEHOB Ha

48 https://m.edsoo.ru/7ab3d68f
MHOKUTEIN
PasirosxeHre MHOTOYJIEHOB Ha

49 JTOFCHHE MHOTOMICHOB H https://m.edsoo.ru/b754871d
MHOHATEITH
PasnoxeHre MHOTOYJICHOB Ha

50 MTOFCEHHC MHOTOMICHOB | https://m.edsoo.ru/3¢39faa7
MHOYKHATEIIH
Paznoxxenne MHOro4wieHOB Ha

51 . HHE MHOTORICHOB 1 https://m.edsoo.ru/a65bf4e2
MHOYKHATEITN

52 KonrponbsHas paboTa 1mo Teme https://m.edsoo.ru/8e555ba6
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"Anrebpanyeckue BeIpaKeHus"

VYpaBHeHHue, IpaBuia

53 npeoOpa3oBaHus ypaBHEHUS, https://m.edsoo.ru/c24c5497
PaBHOCUJIBHOCTh YPaBHEHH
JInneliHOE ypaBHEHHE C OAHOU

54 IIEPEMEHHOM, peLIEHUE JIMHEMHBIX https://m.edsoo.ru/f865b539
ypaBHEHUU
JInneliHOE ypaBHEHHE C OJHOU

55 IIEPEMEHHOM, peLICHUE JIMHEMHBIX https://m.edsoo.ru/4{f1a8771
ypaBHEHUHI
JIuneiiHOE ypaBHEHHE C OJHOU

56 IIEPEMEHHOM, PEIIECHUE JTUHENHBIX https://m.edsoo0.ru/39854e31
ypaBHEHUH
Pemenwne 3a1a4d ¢ ToMOIIBIO

57 . a Hl https://m.edsoo.ru/db6e1{8b
ypaBHEHUH
Pemenne 3ama4d ¢ TOMOIIBIO

58 HeHn . AT € TOMOTHR https://m.eds00.1u/974443d6
YpaBHEHUU
Pemrenue 3amad ¢ IOMOIIBIO

59 tHenn . AT € HOMOTHE https://m.edsoo.ru/a812ec46
ypaBHEHUH
P

60 cHierme ?’a,uaq ¢ HOMOTIPIO https://m.edsoo.ru/bac6dd1d
ypaBHEHUH
JIuHelHoe ypaBHEHHUE C IBYMS

61 yp ABY https://m.edsoo.ru/4b1ff196
MEPEMEHHBIMH U €ro Tpaduk
JImHeitHOe ypaBHEHUE C IBYMS

62 yp ABY https://m.edso0.ru/656728ca
MepEMEHHBIMU U €T0 TpaduK
Cucrema el aBHEHMI

63 HCTEMa IBYX JIHHEHHBIX YPABHCHIH https://m.eds00.1ru/569¢49dd

C ABYMs IICPEMECHHBIMU
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CucreMa IByX JTMHEHUHBIX YPABHEHHI

64 1 https://m.edsoo.ru/424d81ce
C IBYMsI IEPEMECHHBIMH
Cucrema e ABHCHU
65 MCTEMa JIBYX JIUFCHHBIX YPaBHEHHHI 1 https://m.edsoo.ru/abce5656
C IBYMsI TIEPEMECHHBIMU
Cucrema e ABHCHU
66 MCTEMa JIBYX JTUHCHHBIX YPABHEHHHI 1 https://m.edsoo.ru/1567fecb
C IByMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHeHH 1 https://m.edsoo.ru/283cclel
68 Pemenue cucrem ypaBHEeHHI 1 https://m.edsoo.ru/fdccfe2e
69 Pemenue cucrem ypaBHeHUI 1 https://m.edsoo.ru/611cal56
70 Pewenue cucreM ypaBHeHUN 1 https://m.edsoo0.ru/9a355ff9
71 Pewrenue cucreM ypaBHEeHUN 1 https://m.edsoo.ru/f124ac9a
Kontpoasnas padbota mo teme
72 " p“ p " 1 https://m.eds00.ru/57b39728
Jlunelinpie ypaBHEHHS
73 Koopannara Toukn Ha npsamMoit 1 https://m.edsoo.ru/a23733d2
74 HucoBble IPOMEKYTKH 1 https://m.edsoo.ru/e8211e28
75 UHucoBble IPOMEKYTKH 1 https://m.edsoo.ru/abf7afd9
Paccrosnue mex BYMS TOYKAMH
76 . Ay A 3] 1 https://m.edsoo.ru/5¢cc9cc5b
KOOPJMHATHOW TIPSAMOI
Paccrosane mex OYKa
77 . Y HBEIMH TOTKAMH 1 https://m.edsoo.ru/22a3cb6a
KOOPJMHATHOU TIPSMO
IIpssMoyronpHas cucteMa Koo a
78 PAMOYTOILHA CHETEMA KOOPAHHAT 1 https://m.edsoo.ru/3b66d7e3
Ha IJIOCKOCTHU
IIpsmoyronapHas cucTeMa Koo a
79 PAMOYTOIBHA CHETEM pAMHAT 1 https://m.edsoo.ru/fab8c1bd
Ha IJIOCKOCTHU
[Ipumepsl rpauKoOB, 3aJaHHBIX
80 pHMepeI rpac A 1 https://m.edsoo.ru/d9¢f79cl

bopmynamu

47


https://m.edsoo.ru/d9cf79c1
https://m.edsoo.ru/fab8c1bd
https://m.edsoo.ru/3b66d7e3
https://m.edsoo.ru/22a3cb6a
https://m.edsoo.ru/5cc9cc5b
https://m.edsoo.ru/abf7afd9
https://m.edsoo.ru/e8211e28
https://m.edsoo.ru/a23733d2
https://m.edsoo.ru/57b39728
https://m.edsoo.ru/f124ac9a
https://m.edsoo.ru/9a355ff9
https://m.edsoo.ru/611ca156
https://m.edsoo.ru/fdccfe2e
https://m.edsoo.ru/283cc1e1
https://m.edsoo.ru/1567fecb
https://m.edsoo.ru/a6ce5656
https://m.edsoo.ru/424d81ce

[Ipumeps! rpadukoB, 3a1aHHBIX

81 1 https://m.edsoo.ru/842b2d45
dhopmynamu
IT
82 PHMEPEI IPAQHKOB, 3a1aHHbIX 1 https://m.edsoo.ru/f8f647a4
dbopmynamu
q
83 TeHme Fpa(blfKOB PCAILHBIX 1 https://m.edsoo.ru/cfadb472
3aBUCUMOCTEMN
u
84 TeHme Fpa(bI:IKOB PCAIHbIX 1 https://m.edsoo.ru/ba2f4{f4
3aBUCHUMOCTEN
85 [TonsiTre GyHKIIM 1 https://m.edsoo.ru/cc5ad997
86 I'paduk pynkumn 1 https://m.edsoo.ru/f84482b5
87 CaoiicTBa yHKIMI 1 https://m.edsoo.ru/2¢3527el
88 CaoiicTBa GpyHKUIMI 1 https://m.edsoo.ru/111696¢6
89 Jlunetinas QyHKIUSA 1 https://m.edsoo.ru/da7259¢2
90 Jluneitnas pyHkuus 1 https://m.edsoo.ru/19¢752fc
I N
91 OCTPOCHHE rpaduKa IHHCHHOI 1 https://m.edsoo.ru/68799ddc
byHKITUH
I N
92 OCTPOCHHE rpaduka IHHCHHOI 1 https://m.edsoo.ru/212d18e7
byHKIIN
93 I'paduk pynkumn y =[x| 1 https://m.edsoo.ru/e2bcf23e
94 I'paduk dynkmmm y =[x| 1 https://m.edsoo.ru/f4dfafbe
KonTponbhas pabota no teme
"Koo . @ "
95 pHHHaTH u rpaduicu. QymKiun 1 https://m.edsoo.ru/613c655d
/ Beepoccuiickast mpoBepoydHast
paborta
n 6ota /
96 rorosad f( OHTPOJILHAA paboTa 1 https://m.edsoo.ru/755babd3
Bceepoccuiickas npoBepouHas paboTa
97 [ToBTOpEHNE OCHOBHBIX MOHATUN U 1 https://m.edsoo.ru/3a654b9d
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https://m.edsoo.ru/f4dfafbc
https://m.edsoo.ru/e2bcf23e
https://m.edsoo.ru/212d18e7
https://m.edsoo.ru/68799ddc
https://m.edsoo.ru/19c752fc
https://m.edsoo.ru/da7259c2
https://m.edsoo.ru/111696e6
https://m.edsoo.ru/2c3527e1
https://m.edsoo.ru/f84482b5
https://m.edsoo.ru/cc5ad997
https://m.edsoo.ru/ba2f4ff4
https://m.edsoo.ru/cfadb472
https://m.edsoo.ru/f8f647a4
https://m.edsoo.ru/842b2d45

METOJIOB Kypca 7 Kiacca, 00001meHne
3HAaHUH

98

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

https://m.edsoo.ru/d7ff245a

99

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kilacca, 00001IeHne
3HAHUI

https://m.edsoo.ru/d12b3b9d

100

[ToBTOpEHNE OCHOBHBIX MOHATUH 1
METOZIOB Kypca 7 Kinacca, 06001ienue
3HAHUU

https://m.edsoo.ru/81ca2fd1

101

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOIOB Kypca 7 Kiacca, 00001ieHne
3HAHUHI

https://m.edsoo.ru/53c2e81f

102

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOIOB Kypca 7 Kjacca, 00001eHne
3HAHUH

https://m.edsoo.ru/9fcdbdc9

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102
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8 KUIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Konrpouabnsbie | IlpakTuyeckn
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI e padoThI
pecypchl

1 KBanpaTHblil KOpeHb U3 yKcia 1 https://m.edsoo0.ru/7f566b24
[TonsiTrie 06 UpparMOHaTFHOM

2 ppatt 1 https://m.edsoo.ru/72ac855b
qucie

€CSITUYHbIE TPUOTHKECHUS

3 A P 1 https://m.edsoo.ru/da8989ce

UPPALMOHATIBHBIX YUCEI
€CATUYHBIC MPUOTKCHUS

4 A P 1 https://m.edsoo.ru/fc4at857
HUPPALMOHATIEHBIX YUCEI
JlelicTBUTENBHBIC YMCTIA 1 https://m.edsoo.ru/alddbeae
CpaBHeHME NEUCTBUTEIBHBIX YUCEI 1 https://m.edsoo.ru/637a2172
CpaBHEHME ACHCTBUTENBHBIX YUCEIT 1 https://m.edsoo.ru/d537dbaf
ApudMeTrnaecKnii KBaIpaTHBINA

8 pH o 1 https://m.edsoo.ru/9d8ebe6f
KOpEHb

9 VYpaBHeHue BUa X* = a 1 https://m.edsoo.ru/c22abcca
CaoiicTBa apr(pMETHIECKUX

10 pud . 1 https://m.edsoo.ru/78ffae69
KBaJPAaTHBIX KOpHEU
CBoiicTBa apu(pMETHUECKUX

11 pud . 1 https://m.edsoo.ru/6af3fa69
KBaJPaTHBIX KOpHEH
[IpeoOpazoBaHKe YNCTOBBIX

12 BBIPAXKEHUM, COJIEPHKAITUX 1 https://m.edso00.ru/39¢73255
KBaJpaTHbIE KOPHU

13 [IpeoOpa3oBaHme YHUCIOBBIX 1 https://m.edsoo.ru/ac98bbbl
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BBIPAXKEHUM, COJIEPHKAITUX
KBaJIpaTHbIE KOPHU

[IpeoOpazoBanHme YUCTOBBIX

14 BBIPAXKEHUI, COJIEPHKAIIUX https://m.edsoo.ru/f87ee32a
KBaJIpaTHBIEC KOPHU
[IpeoOpazoBaHue YUCIOBBIX

15 BBIPAKECHUM, COAECPIKALUX https://m.edsoo.ru/32593c7¢
KBaJIpaTHBIC KOPHU

16 CreleHs ¢ IENLIM ITOKa3aTeleM https://m.edso0.1u/a59837¢1
CranmapTHas 3anuch YHCIa.
Pa3smeprl 00bEKTOB OKPYKAIOIIETO
mupa (0T IEMEHTAPHBIX YAaCTHUILL 10

17 pa( p ke https://m.eds00.ru/928ecd9f
KOCMHYECKHX OOBEKTOR),
JUTUTEIIbHOCTD MTPOLIECCOB B
OKpYXKaroIeM MUPe
CBoiicTBa CTENEHH C LIETIBIM

18 H https://m.edsoo.ru/45fec448
[moxasarejieM
CBoiicTBa CTEEHH C 1IETIBIM

19 H https://m.edsoo.ru/44f84bfd
[moKasarejieM
CBOMCTBA CTEIEHH C I[EIBIM

20 H https://m.edsoo.ru/13da6fts
[moKasarejieM
CBOMCTBA CTEINEHH C I[EIBIM

21 H https://m.edsoo.ru/a444ce3e
IoKa3arejieM
CBolicTBa CTENEHH C IEIBIM

22 H https://m.edsoo0.ru/345¢1638
[IOKa3aTelIeM

23 KBanpaTHblii TpéxuiieH https://m.edsoo.ru/baldf7ec

24 KBaaparHb1il TpEXuwieH https://m.edsoo.ru/bdd9be79
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Pa3znoxxenue KBaJpaTHOIO

25 . https://m.edsoo.ru/6ec17678
TpEXUJieHa HA MHOKUTEITH

26 Pa?HO)KeHHe KBAZpATHOTO https://m.edsoo.ru/5e6567eb
TpEXUIeHA HA MHOKUTEIU
KonTponbHas paboTa no remam

27 "KBanparsble kopHU. CTENEHHU. https://m.edsoo.ru/c724d7¢e4
KBanpaThslii Tpexusnen"

28 Anrebpanueckas 1poob https://m.edsoo.ru/ec8fa983
JlomycTrMble 3HaYeHUS

29 MEPEMEHHBIX, BXOJIAIINX B https://m.edsoo.ru/3ccca98f
anredpanvecKkue BhIPasKeHUs
JomycTuMble 3HaUEHUSA

30 MEPEMEHHBIX, BXOIAIINX B https://m.edsoo.ru/b924521d
anredpanvecKkre BbIpaKeHUs

31 Ocrosroe CBOﬁf 8o https://m.edsoo.ru/7a7818ed
anredpandeckon qpoou

32 Coxkpaiuenue npo0eit https://m.edsoo.ru/33ee19b8

33 Coxkpatenue apobeit https://m.edsoo.ru/3d585¢35

34 Cokpaienue apooei https://m.eds00.1u/b7286a26

35 Croxenue, BhraMTaHHE, yMHO)KeHI/\I,e https://m.edsoo.ru/b7¢5738b
U JICJICHHE anreOpandeckux Apooeit

36 CnoxxeHue, BBIYUTAHUE, yMHonceHI/ie hitps://m.cdsoo.ru/fa626af3
U JIeJIeHue anredpandeckux apooeit

37 CrnoxxeHue, BBIYUTAHUE, yMHO)KeHIiI'e hitps://m.cdsoo.rw/67e34718
U JIeJIeHue anredpandeckux apooeit

38 (HI0MEHIE, BBIMHTAHNE, YMHOKCHHE https://m.edsoo.ru/8d61236¢

U JIeTIieHHe anreOpandeckux apooeit
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[IpeoOpa3zoBanue BhIpaKEHUH,

39 coJiepXKaIux aareopandeckue https://m.edso0.ru/82ac3492
Ipodu
[IpeoOpazoBanue BeIpaKeHUH,

40 coJIepXKaIIux aareopandeckue https://m.edsoo.ru/51ae3adl
Ipobu
[IpeoOpa3oBanme BEIpAKEHUH,

41 coJiepXkKaIiux aareopandyeckue https://m.edsoo.ru/d4adbf39
npobu

42 F:E::gg:;jzci:ij;o%z”TeMe https://m.edsoo.ru/edadel6d

43 KBagpatHoe ypaBHEeHME https://m.edsoo.ru/aaSbeeca

44 HenonHoe kBagpaTHOE ypaBHEHHE https://m.edsoo.ru/ba7¢2494

45 Henonnoe kBagpaTHOE ypaBHEHUE https://m.edso00.ru/7739d625

46 opmy:1a KOpHEI KBa/IpaTHOro https://m.edsoo.ru/f3c232a6
ypaBHEHUS

47 opmys1a KOpHEIH KBa/IpaTHOro https://m.edsoo.ru/1b454bfe
ypaBHEHUS

48 Dopmysia KopHEH KBaApaTHOrO https://m.edsoo.ru/5b12bSea
ypaBHEHUS

49 Teopema Buera https://m.edsoo.ru/fa4fb6as

50 Teopema Buera https://m.edsoo.ru/f9a2b61f

51 Pemertite ypapHCHH, CBOMAIUIXCA K https://m.edsoo.ru/673692a2
KBaJIpaTHBIM

52 Pewuierne ypaBHEHiti, CBOMAMXCA Kk https://m.edsoo.ru/aaa9bcda
KBaJIpaTHBIM

53 ITpocreiiiie 1poOHO- https://m.edsoo.ru/67772¢31
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palroHaIbHbIE YPaBHEHUS

54

[Tpocreiimue apodHO-
panuoHalbHEIE YpaBHEHUS

https://m.edsoo.ru/29e268ed

55

Perrenre TeKCTOBBIX 3a7a4 C
MMOMOUIBIO KBaJAPATHBIX YPAaBHEHUH

https://m.edsoo.ru/cf84dc92

56

Pernienre TeKCTOBBIX 3a1a4 C
IMOMOIIBIO KBAAPATHBIX ypaBHeHI/II\/’I

https://m.edsoo.ru/feb686¢8

57

Kontponbhas pabota no teme
"KBanparusie ypaBHeHUS"

https://m.edsoo.ru/b7blad5f

58

JIuHeitHOe ypaBHEHHUE C IBYMS
MEePEMEHHBIMHU, €ro rpaduk,
MPUMEPHI PEIlICHUs] ypaBHEHUN B
LEJBIX YUCIax

https://m.edsoo.ru/ae677ab5s

59

JInHeitHOe ypaBHEHHUE C IBYMS
NEPEMEHHBIMHU, €ro rpaduk,
IPUMEPHI PEILICHUs] ypaBHEHUH B
LEJBIX YUCIIax

https://m.edsoo.ru/2b4{56e5

60

JIuHeitHOE ypaBHEHHUE C IBYMS
NIEPEMEHHBIMHU, €ro rpaduk,
IIPUMEpHI PEILICHUSI YPaBHEHUH B
LEJIBIX YUCIIax

https://m.edsoo.ru/56fb3f4a

61

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU

https://m.edsoo.ru/73e4de97

62

Pemenne cuctem ByX JTUHEHHBIX
YpaBHEHMH C IByMsl IEpEMEHHBIMU

https://m.edsoo.ru/de6ed3f1

63

Pemienune cucrtem IByX JTUHEMHBIX
ypaBHEHUH C ABYMS TIEPEMEHHBIMHU

https://m.edsoo.ru/4ca22968

64

[Ipumepsl pemienus cucreM

https://m.edsoo.ru/5d426¢5d
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HEJIMHEWHBIX YPABHEHUH C IBYMsI
NePEMEHHBIMU

IIpumepsl pereHus CUCTeEM

65 HEJIMHENHBIX YPABHEHUH C IBYMs https://m.edsoo.ru/1¢257f64
MepeMEHHBIMHU
['paduueckas MHTEpIIpETALIUS

aBHEHHUSI C IBYMS IEPEMEHHBIMHU U

66 yp il Y P . https://m.edso0o.ru/275e59¢2
CHUCTEM JIMHEHHBIX ypaBHEHUM C
JIBYMsI TIEPEMEHHBIMU
I'paduueckas uHTEpIIpETALIUSL

aBHEHHUS C IBYMS IEPEMEHHBIMH U

67 yp f[ 4 P . https://m.edsoo.ru/7e32¢719
CHUCTEM JIMHEHHBIX ypaBHEHUH C
JIBYyMsI [IEPEMEHHBIMU
Pemenne TekCTOBBIX 3a7a4 C

68 a . https://m.edsoo.ru/2bee62fc
MOMOILIbIO CUCTEM YpaBHEHUI
Pemennie TEKCTOBBIX 3a1a4 C

69 a . https://m.edsoo.ru/a4ee3336
MTOMOIIIBIO CUCTEM YPaBHEHHI
Pemrenne TeKCTOBEBIX 3a1a4 ¢

70 s . https://m.edsoo.ru/c425b3ed
MTOMOIIIBIO CUCTEM YPaBHEHHI
YucnoBbie HEpAaBEHCTBA U X

71 . p https://m.eds00.ru/ab935797
CBOMCTBa
YucnoBble HEPABEHCTBA U UX

72 . P https://m.eds00.ru/2a95bc36
CBOMCTBa

73 HepaBeHCTBO ¢ 0OTHOM NIEPEMEHHOU https://m.edsoo.ru/f7daad5b
JImHeiiHbpIe HepaBEHCTBA C OJHOM

74 . P g https://m.edsoo.ru/1b31351c¢
MEPEMEHHOMN M UX PEIICHHE
JImHeiiHpIC HEpaBEHCTBA C OIHOM

75 P s https://m.edsoo.ru/9e34ec7d

MIEPEMEHHOM U UX PELICHHE
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JIuHeiiHbpie HEPaBEHCTBA C OAHOMN

76 . https://m.edsoo.ru/e3b51845
MEPEMEHHOM U UX pelIeHne
CuHcTeMbl TUHEHHBIX HEPABEHCTB C

77 . . p https://m.edsoo.ru/f4c88c54
OJTHOM IMePEeMEHHON U UX PEIICHHE
CucreMbl TUHEHHBIX HEPABEHCTB C

78 . . p https://m.edsoo.ru/571a8b2¢
OJIHOM MEePEMEHHON U UX PELICHHE
CucreMbl TUHEHHBIX HEPABEHCTB C

79 N 1 Hep https:/m.edsoo.ru/99b83365
OJIHOM MepeMEHHON U UX pelIeHHe
N3o0pakeHue pemeHus THHEHHOTO

80 HEpPABEHCTBA U MX CUCTEM Ha https://m.edsoo.ru/acal2984
YHCIIOBOM TIPAMOU
N3o0pakeHue pemeHus THHEHHOTO

81 HEpPABEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/57565dd5
YUCIIOBOM MPSAMOM
KonTponbHas paboTa no remam

82 "HepaBenctBa. CucteMbl https://m.edsoo.ru/6a53b46e
ypaBHeHUH"

83 [Nonsarue GpyHkunu https://m.edsoo.ru/6a7caea6
OO6nacTp ornpeneneHus] © MHOXKECTBO

84 . e https://m.edsoo.ru/1b9bcdef
3HaYEHUH (YHKINH

&5 CniocoOwI 3a1anust PyHKITAN https://m.edsoo.ru/bc3{786¢

86 I'paduk pynkunn https://m.edsoo.ru/df9eb637
CBoiicTBa (DYHKIMH, UX

87 Py https://m.edsoo.ru/f27b961d
oToOpaxkeHue Ha rpaguke
UreHue 1 nocTpoeHue rpa)ukoB

88 N P pad https://m.eds00.1u/88a699¢e
byHKIMI

89 [TpuMepbl TpaduKOB QYHKIHH, https://m.eds00.ru/296¢3ec9
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OTPAKAIOIINX PEATbHBIC TPOIIECCHI

90

@DyHKIUH, OTIMCHIBAIOIINE MTPSIMYIO
1 00paTHYIO IPONOPLUOHATILHBIE
3aBUCUMOCTH, UX TpapuKu

https://m.edsoo.ru/b2e6¢3fd

91

['unepboma

https://m.edsoo.ru/c7cd25d2

92

['unep6ona

https://m.edsoo.ru/ea41995¢

93

I'padux pyskmmm y = x?

https://m.eds00.ru/2bf8459¢

94

OyHrun y =x2,y =X, y = VX, y = |
X|; Tpaduyeckoe pereHue
YPAaBHEHUU U CUCTEM ypaBHEHUI

https://m.edsoo.ru/af8cb727

95

IToBTOpEHKE OCHOBHBIX MOHATUI U
METOJIOB KypcoB 7 U 8 KJIacCOB,
00o01IeHue 3HaHUH /
Bcepoccniickas npoBepodHas
pabota

https://m.edsoo.ru/f4e48f18

96

HToroBast KOHTpOsIbHAs paboTa /
Bceepoccuiickas npoBepo4yHas
pabora

https://m.edsoo.ru/f8a8e3ac

97

[ToBTOpEHNE OCHOBHBIX MMOHATUH U
METO/IOB KypCOB 7 U 8 KIIacCOB,
000011IeH1E 3HAHUNA

https://m.edsoo.ru/b51ebf75

98

[ToBTOpEHHME OCHOBHBIX IMOHATHH U
METO/IOB KypCOB 7 U 8 KIIacCOB,
000011IeHE 3HAHUHA

https://m.edsoo.ru/76f1{8e2

99

[ToBTOpEHKE OCHOBHBIX MOHATUI U
METOJIOB KypcOB 7 U 8 KJIaCCOB,
000011IeHNE 3HAHUHA

https://m.edsoo.ru/7¢cb79181

100

[ToBTOpEHKE OCHOBHBIX MOHATUI U

https://m.edsoo.ru/592ad7a9
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METOJI0OB KypcOB 7 U 8 KJIaCCOB,
000011IeHNE 3HAHUNA

[ToBTOpEHKE OCHOBHBIX MOHATUI U

101 METOJ/IOB KypCOB 7 U 8 KJIaCCOB, 1 https://m.edsoo.ru/1fbadd86
000011eHIE 3HAHUHT
IToBTOpEHNE OCHOBHBIX MOHATUI U
102 METO/IOB KypCOB 7 U 8 KJIaCCOB, 1 https://m.edsoo.ru/dc2f5d6¢
00001IeHIC 3HAHMIA
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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9 KUIIACC

Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne aTra H(ppoBbIE
n/n Tewa ypoxa Bcero Koutpoaueie | - Ipakruuecku ilayllemm :)Iﬁ[()l:l[;OBaTeJIbele
padoThI e padoThI pecypest

PammonannHbIe yncna,

1 AppaLMOHAJIBHBIE YUCIIA, KOHEYHBIE U 1 https://m.edsoo.ru/784cddlc
OCCKOHEUYHBIC JCCSITHYHBIC POOH
MHOXECTBO N1€MCTBUTENbHBIX YHCEIL;

2 JIEeUCTBUTENILHBIE UHCIa KaK 1 https://m.edsoo.ru/97eaef99
OECKOHEUYHBIC JECSITHYHBIC IPOOH
B3anMHO 0/1HO3HaYHOE COOTBETCTBUE
MEXIY MHOXKECTBOM

3 JEUCTBUTEIBbHBIX YUCET U 1 https://m.edsoo.ru/2e8d43dc
MHO>KECTBOM TOYEK KOOPJAUHATHOM
IpPsAMOI
CpaBHEHME IEUCTBUTENBHBIX YHUCEIL,

4 apupMeTHIECKHUE IEHCTBHS C 1 https://m.edsoo.ru/c83fele6
JEHCTBUTEIbHBIMU YHCIIAMH

5 [TpubnmxéHHOE 3HaYECHNE BETUINHBI, | hitps://m.cdsoo.rw/b75291 fe
TOYHOCTb MPUOTMKEHUS
OxkpyriieHue yucen 1 https://m.edsoo.ru/ad42bfel
OxkpyriieHue yucen 1 https://m.edsoo.ru/4866ab2a

8 Hpnicria I/i OTCHEKA PesyTIbTATOR 1 https://m.edsoo.ru/d9¢21ccd
BBIYHCIICHUN

9 HpHiKa 1 OIEHKA pesyLTaTOR 1 https://m.edso0.ru/42bb579b
BBIYMCIICHUN
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JIuneitnoe ypaBHenue. Pemenue

10 ypaBHEHUH, CBOJAIIUXCA K https://m.edsoo.ru/8da553dd
JTUHEUHBIM
JIuneiinoe ypaBHeHue. Pemenne

11 YpaBHEHUH, CBOJAIIUXCA K https://m.edsoo.ru/632a9a8a
JIMHEWHBIM
KBagparnoe ypaBHeHue. Pemenue

12 YpaBHEHUH, CBOJAILUXCA K https://m.edsoo.ru/d26¢f1db
KBaIPAaTHBIM
KBanpaTtHoe ypaBHeHue. Pemenune

13 YpPaBHEHUH, CBOJAILUXCA K https://m.edsoo.ru/ffde92f6
KBaIPAaTHBIM

14 bukBangpaTHbie ypaBHEHUSs https://m.edsoo0.ru/79483d18

15 bukBagpaTHbie ypaBHEHHUS https://m.edsoo.ru/64b9efca
[Ipumepsl pemieHns: ypaBHEHHM

16 TPETHEUN U YETBEPTOM CTEMECHEHN https://m.edsoo.ru/8c18feda
pa3oKeHUEM Ha MHOKHUTEIN
[Ipumeps! penieHust ypaBHEHU I

17 TPEThEN U YETBEPTOM CTENEHEN https://m.edsoo.ru/fa5b88a7
pa3ioKEeHUEM Ha MHOKHUTEIN

18 Peruerne ?pO6H0-paHHOHaHBHHX https://m.edsoo.ru/d56625¢7
ypaBHEHUN

19 Pemenme {lp06H0_paHHOHaﬂbHHX https://m.edsoo.ru/4252¢16d
ypaBHEHUH

20 PeIneHne TeKCTOBBIX 3a/2 https://m.edsoo.ru/c9cb88d2
anredpandeckuM MEeToA0M

21 PeIICHHE TEKCTOBEIX 3aAa https://m.edsoo.ru/b4afabl5

anreOpanvdecKuM METO0M
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https://m.edsoo.ru/8c18fe4a
https://m.edsoo.ru/64b9efca
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https://m.edsoo.ru/d26cf1db
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22

Pemrenuie TekCcTOBEBIX 3a1a4
anreOpanvaecKuM METOI0M

https://m.edsoo.ru/3¢cf8d84b

23

KonTponbhas pabota no teme
"VpaBHEHUS ¢ OJTHOM epeMeHHON"

https://m.edsoo.ru/d7f52af8

24

VYpaBHEHHE ¢ JBYMS IEPEMEHHBIMU U
ero rpaduk

https://m.edsoo.ru/df9d8139

25

VYpaBHeHHE C IByMsI IEPEMEHHBIMU U
ero rpauk

https://m.edsoo.ru/5d32aal6

26

CucreMa IByX JUHEUHBIX YpaBHEHHI
C IByMsI IEPEMEHHBIMH U €€ pelieHue

https://m.edsoo.ru/2bba28d6

27

Cucrema IByX JIMHEMHBIX YpPaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pPELICHHUE

https://m.edsoo.ru/c84b7ec2

28

Cucrema 1ByX JIMHEHHBIX YpaBHEHHUH
C ABYMs IEPEMEHHBIMU U €€ pelIeHUe

https://m.edsoo.ru/85dcb849

29

Cucrema 1ByX JIMHEHHBIX YpaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ pelIcHUE

https://m.edsoo.ru/497eclfe

30

Pewrenne cucreM IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe
— BTOpPOH CTENICHU

https://m.edsoo.ru/73a6debd

31

Pemenue cucrem AByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JINHEWHOE, a IPyTroe
— BTOPOU CTENEHU

https://m.edso00.ru/3962972a

32

Pemenue cucrem AByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
— BTOPOU CTENEHU

https://m.edsoo.ru/7ee93blc

33

Pemenne cucreM 1ByX ypaBHEHH,
OJIHO M3 KOTOPBIX JTUHEHHOE, a Ipyroe
— BTOpOH CTENIEHU

https://m.edsoo.ru/253a6d78
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['padraeckast maTEpIpETALIHS

34 CHUCTEMbI YPAaBHEHUM C IBYMS https://m.edsoo.ru/74aacd41
MepEMEHHBIMU
Pemrenne TekcTOBEBIX 3a1a4

35 A https://m.edsoo.ru/c4d16a8f
anreOpanvdecKuM crocooom
Perrenune TekcTOBBIX 3a1a4

36 A https://m.edso00.ru/b939ee¢99
anreOpanyecKuM crnocooom
KonTtponsHasg pabora 1o TemMe

37 | P P o https://m.edsoo.ru/4fd75fe7

Cucrembl ypaBHEHUI

YucoBbIe HEPABEHCTBA U UX

38 . p https://m.edso0.ru/43de68c6
CBOMCTBA
YucoBbIe HEPABEHCTBA U UX

39 . p https://m.edsoo.ru/369843b4
CBOMCTBA
Jlunelinble HepaBeHCTBA ¢ OOJHOU

40 . p s https://m.edsoo.ru/55¢aa389
MEePEMEHHOMN U UX PEIICHHE
JIunelinble HepaBeHCTBA ¢ OJHOU

41 N p A https://m.edso00.ru/699fbbd8
MEePEMEHHOMN U UX PEIICHHE
JIuHeliHbIe HEpaBeHCTBA ¢ OJHOU

42 . P g https://m.edsoo.ru/ea2687d2
NEPEMEHHOMN U UX pEIICHHE
CucTeMbl JUHENHBIX HEPABEHCTB C

43 . . P https://m.edsoo.ru/6aal7218
OJIHOUM MEPEMEHHON U UX PEIICHUE
CucreMbl JUHENHBIX HEPABEHCTB C

44 . N P https://m.edsoo.ru/218d6f2¢
OJIHOM MEPEMEHHON U UX PEUICHUE
CucreMbl TUHENHBIX HEPABEHCTB C

45 . . P https://m.edsoo.ru/db291ecl
OJIHOM TIEPEMEHHOM 1 UX PEIICHHE
KBagparusle HEpaBeHCTBA U UX

46 AP p https://m.edsoo.ru/6e4fab45

perieHne
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KBanparHbie HepaBeHCTBA U HX

47 https://m.edsoo.ru/e665cdbl
pelieHue
K

48 BA/IPATHEIC HEPABEHCTRA 1 1X https://m.edsoo.ru/19da69fd
perieHue
K

49 BA/IPATHRIC HEPABEHCTRa i ux https://m.edso00.ru/98c2b3bf
pernieHue
K

50 BA/IPATHRIC HEPABeHeTsa i ux https://m.edsoo.ru/3f4a76ea
peuieHue
['padmyeckas uHTEpIpETALIUS

51 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/d4528c7a
JBYMsI IEpEMEHHBIMU
['padraeckast maTEpIpETALIHS

52 HEPABEHCTB M CUCTEM HEPABEHCTB C https://m.edsoo.ru/5b94c64a
JBYMsI IEpEMEHHBIMU
K 0

53 " OHTPOJIbHAA Pa 0Ta Mo TeMe https://m.eds00.1u/b9915667

HepaseHnctBa

KBangparuunas ¢pynkuus, e€ rpagux u

54 . https://m.edsoo.ru/e5173a2b
CBOMCTBA
KBanparuunas ¢pyHkuus, e€ rpagux u

55 g https://m.eds00.1ru/743339c6
CBOMCTBa
KBaaparnunas pyHkmus, e€ rpaduk u

56 N https://m.edsoo.ru/88ff1a6f
CBOICTBa
[Tapa®

57 apaboJIa, KOOPAMHATE! BEPLIMHLL https://m.edsoo.ru/15¢24da8
napaboJIbl, 0Ch CAMMETPHH TapaldoITbl
[Tapa6

58 BPAOIIA, KOOPIHHATE! BEPHTHAL https://m.eds00.ru/8249b96¢
napaboJIbl, 0Ch CAMMETPHUH TapadoIIbl

59 [Tapabona, KOOpAMHATHI BEPITHHBI https://m.edsoo.ru/fb278e5¢
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https://m.edsoo.ru/8249b96c
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https://m.edsoo.ru/e665cdb1

napaboJIbl, 0Ch CAMMETPHH TapaldoIIbl

[Tapabosna, KOOpAMHATHI BEPIIUHBI

60 https://m.edsoo.ru/ed969721
napaboIIbl, 0Cb CAMMETPHH TTapadOoITbl

61 [TapaGora, KOOpAUHATHI BEpPIIUHBI bu6nuorexa LIOK
napaboIibl, 0Ch CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a526

2 [Tapabona, KOOpAMHATHI BEPITHHBI
napaboiibl, 0Cb CHMMETPHH MapadoIIbl
r n:y=k =kx +

63 paguxn Gymeapit: y = kx, y = kx https://m.eds00.ru/5926d73b
b, y=k/x, y=X3, y=vX, y=[X|
r i y=k =kx +

64 padmxu dymHKimi: y %y X https://m.edsoo.ru/cfd1d18d
b, y=k/x, y=x*, y=vX, y=[X|

oy = x4+

65 Ipaguicr Qymicumii: y = kx, y = kx https://m.eds00.ru/67391677
b, y=k/x, y=x3, y=vx, y=[X|
T iy =k =kx +

66 paguxu gymiit: y %Y https://m.edsoo.ru/ealab28¢c
b, y=k/x, y=x3, y=vx, y=[X|

oy — ~lx +

67 Ipagpmicu pymeamit: y = kx, y = kx https://m.edsoo.ru/3214a133
b, y=k/x, y=x?, y=vX, y=[x|
r iy =k =kx +

68 paguxn Gymiapit: y = kx, y = kx https://m.edsoo.ru/38baebe7
b, y=k/x, y=X3, y=vX, y=[X|
K

69 OHTPONbHAs PAOOTa 10 TeMe https://m.edsoo.ru/d7a4d3c6
"®yHkuun"
n N

70 OHATHE HHCITOBOH https://m.edsoo.ru/22b51144
[IOCJIEJOBATEILHOCTH
3agaHue MoCaeq0BaTEILHOCTH

71 peKyppeHTHON (HOpMYIIOi 1 https://m.edsoo.ru/dfc55a2a
(hopMyIoii n-ro YneHa

72 Apudmernueckas 1 TeOMETpUIECKas https://m.edsoo.ru/36889def
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pOrpeccuun

73

Apudmernueckast 1 reoMeTpruIecKast
Iporpeccun

https://m.edsoo.ru/bf2438ea

74

DopMyIIbl N-TO YIECHA
apuMeTUIECKON U TEOMETPUUECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/6528a67b

75

DopMyIIbl N-T0 4IeHa
apu(pMeTHYECKON U TEOMETPUIECKOI
IIPOrPECCUi, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/9a65ed6f

76

@®opMyIibl n-ro 4ieHa
apu(pMeTHYECKONH U reOMeTpUIECKO
IIPOrPECCUil, CyMMBI IIEPBBIX N
YJIEHOB

https://m.edsoo0.ru/6d756b46

77

@opMyIIBl N-TO YJIeHa
apuMeTHyecKoil U reOMeTPHUUECKON
POrpeccuii, CyMMBbI IEPBBIX N
YJICHOB

https://m.edsoo.ru/ca959173

78

®opmyJibl N-TO WieHa
apuMETUIECKON U TEOMETPUICCKON
IPOTrPECcCHii, CyMMBbI IEPBBIX N
YJIEHOB

https://m.edso0.ru/9¢91e859

79

N3obpakeHune 4ieHOB
apu(MeTUYeCcKoil U reoMeTpUIECKOi
MIPOTPECCHIl TOUKaMU Ha
KOOPAMHATHOW IJIOCKOCTH

https://m.edso00.ru/87354e2f

80

N300pakeHune 4IeHoOB

https://m.edsoo.ru/d389e56¢
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apupMETUIECKON U TEOMETPUIECKON
MPOTPECCHil TOUKaMU Ha
KOOPAMHATHOW IJIOCKOCTH

81

JIMHENHEBII U DKCITOHEHIIUATbHBIN
poct

https://m.edso0.ru/17298a23

82

CrokHbI€ TPOLIEHTHI

https://m.edsoo.ru/b69be694

83

CroXHEIE IMPOLCHTHI

https://m.edsoo.ru/35eeee32

84

Kontponbhas pabota no teme

"Yyca0BbIE NOCIEA0BATEILHOCTH!

https://m.edsoo.ru/9c6d4a74

85

[ToBTOpeHue, 0600IIEeHNE 1
cucTeMaTH3aIys 3HaHUH. 3aInCh,
CpaBHEHUE, ACHUCTBUS C
JIeHCTBUTEIILHBIMHI YHCIaMHU,
YUCIOBas MpsiMas

https://m.edsoo.ru/alb3678a

86

[ToBTOpeHue, 0600IIEHNE 1
cucreMarn3anus 3HaHuu. [IponeHTsl,
OTHOIIEHHUS, TPOIOPLIUHI

https://m.edsoo.ru/1d693aae

87

[ToBTOpenue, 0600mEeHNE 1
cucTeMaTu3alus 3HaHUM.
OxkpyriieHue, mpuoIMKeHre, OIICHKa

https://m.edsoo.ru/2419faae

88

[ToBTOpeHnue, 06001meHNE 1
cucTeMaTu3aIus 3HaHuk. Pemenue
TEKCTOBBIX 33724 apuPMETHIECKUM
CIIocooom

https://m.edsoo.ru/287cfaeb

&9

[ToBTOpeHnue, 060061IeHNE 1
cucTeMaru3alus 3HaHuk. Pemenue
TEKCTOBBIX 33724 apuPMETUIECKUM
CII0cO00M

https://m.edsoo.ru/5dba3c6d
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90

[ToBTOpeHme, 0600IICHUE 1
cucTeMaTu3alus 3HaHuil. Pemenune
TEKCTOBBIX 3a71a4 apu(PMETHIESCKUM
crocodom

https://m.edsoo.ru/bcb79d68

91

[ToBTOpenue, 0600IIEeHNE 1
CUCTEMAaTH3aInsI 3HaHUH.
[IpeoOpazoBanue anredpanyecKux
BBIPAXEHU, JOMYyCTUMbIE 3HAUECHUS

https://m.edsoo.ru/9a4cbcee

92

[ToBTOpeHnue, 0600ImEeHNE 1
cHUCTeMaTU3alus 3HaHUM.
[IpeobpazoBanue anredpanyeckux
BBIPAXCHHM, JOITyCTHMBIC 3HAYCHHUS

https://m.edsoo.ru/c8de5145

93

[ToBTOpeHnue, 0600ImEeHNE 1
cUcTeMaTU3alus 3HAaHUM.
[IpeobpazoBanue anredpanyeckux
BBIPAXXCHHH, TOMMYCTUMbIC 3HAYCHHSI

https://m.edsoo.ru/53a34379

94

[ToBTOpeHnue, 06001mEeHNE 1
cUCTeMaTU3alus 3HAaHUM.
[Ipeobpa3zoBanue anredpanyeckux
BBIPAXCHHM, JOITYCTHMbIE 3HAYCHHUS

https://m.edsoo.ru/5bc8cacc

95

[ToBTOpeHnue, 06001IeHNE 1
cucreMaTH3anus 3HaHuid. OyHKIH:
TIOCTPOEHHE, CBOMCTBA N3yUCHHBIX
byHKIMI

https://m.edsoo.ru/79elde7e

96

[ToBTOpEeHME, 0000IIEHNE 1
cucreMaTH3anus 3HaHuil. OyHKIIH:
MOCTPOCHHUE, CBOWCTBA N3YYEHHBIX
byHKIMI

https://m.edsoo.ru/a89ebbce
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97

[ToBTOpeHme, 0600IICHUE 1
cucrtemaTusanus 3HaHu. OyHkuu:
MOCTPOEHHUE, CBOMCTBA U3YUEHHBIX
byHKIMI

https://m.edsoo.ru/816a61a4

98

[ToBTOpenue, 0600IIEeHNE 1
cucrtemaTusanus 3HaHu. OyHKuuu:
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX
byHKIMI

https://m.edso00.ru/243189d8

99

[ToBTOpeHnue, 0600ImEeHNE 1
cHUCTeMaTU3alus 3HaHUM.
I'paduueckoe pemenne ypaBHEHUH 1
UX CUCTEM

https://m.edsoo.ru/3838889%a

100

[ToBTOpeHnue, 0600ImEeHNE 1
cUcTeMaTU3alus 3HAaHUM.
I'padmueckoe penieHre ypaBHEHUH U
UX CHCTEM

https://m.edsoo.ru/175a7714

101

HroroBas KoHTpoJbHASA paboTa

https://m.edso0.ru/99ff7321

102

O000I11IeHNE U CUCTEMATU3AIIUS
3HaHUH

https://m.edsoo.ru/ed4cd43b

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHuUs
pe3yjabTarta
1 Uucna v BBIYUCIECHUS
. BeimonHsaTe, coueras  yCTHbIE M [HUCbMEHHBIE  INPUEMBI,
' apudmeTnyeckue IeUCTBUS C pallMOHAILHBIME YUCIIAMU
Haxomuth ~ 3HaYeHHMs]  YHUCIOBBIX  BBIPAXKEHUW,  MNPUMEHSITH
1.2 pa3zHooOpa3Hble COCOOBI M MPUEMBI BRIUMCICHUS 3HAYEHUH TPOOHBIX
BBIpKEHUH, COIepKAIIUX OOBIKHOBEHHBIC U ICCATUYIHBIC POOH
[lepexomuts OT oOmHOM (OPMBI 3amuMCH  4YUCENl K  Apyrou
13 (mpeoOpa3oBBIBaTh  JECATHYHYIO  JOpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECSITUYHYIO IpOOB)
1.4 CpaBHUBAaTh ¥ yHOPSIA0YMBATH PALIMOHAIBHBIE YHCIIA
1.5 OKpyrsTh yncna
BhINoONHATE NPUKHUIKY M OLEHKY pe3yJibTaTa BBIYUCIICHHH, OLIEHKY
1.6 3HQUEHUW YUCJIOBBIX BBIPAXKECHUN. BBINOMHATH JEUCTBUA  CO
CTENEHSIMU C HaTypAJIbHBIMU NIOKA3aTeIIIMU
17 [IpuMeHATh mNpU3HAKKA JEIMMOCTH, PAa3j0KEHHE HAa MHOXUTEIN
' HaTypaJIbHbIX YHCEI
Pemate  mpakTUKO-OpMEHTUPOBAHHBIE  3aJayd, CBA3aHHBIE C
OTHOLIEHUEM BEJINYUH, MIPONOPLUUOHAIBHOCTHIO BEJINYUH,
1.8 MPOLICHTAMH, HHTEPIPETUPOBATh pE3YyJbTaThl pEHICHUs 3aJad C
y4ETOM OTpaHWYCHHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaKeHUs
1 Hcnonb3oBath anredbpanveckyrd TEPMHUHOJOTHIO U CHUMBOIHUKY,

IIPUMEHATH €€ B IPOLIECCE OCBOSHMSI y4eOHOT0 MaTepuaa




2.2

Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUN MpH  3aJaHHBIX

SHAYCHUAX IICPEMCHHBIX

23

BbImonHATe mpeoOpa3oBaHMs IEJIOTO0  BBIPRKEHUS B  MHOTOWIEH

IMPUBCACHUCM HO)IO6HI)IX cJ1ara€MbIX, paCKpbITUEM CKOOOK

24

BhINONHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOYJICHA Ha
MHOTOWJIEH, NPUMEHATh (OpMyJIbl KBaJapaTa CyMMBI M KBaJpara

pa3HOCTH

2.5

OCYH.[CCTBJ'IHTI) PAa3JI0KECHUEC MHOTOYJICHOB HA MHOXXUTCIIN C ITOMOIIBIO
BBIHECCHUS 32 CKOOKH O6I.I.[CFO MHOJXUTCII, TPYHNIIUPOBKHU ClIaraCMbIX,

npuMeHeHHs (OpMYJIT COKPAIIEHHOTO YMHOKEHUS

2.6

[IpumensiTh npeoOpa3zoBaHUsI MHOTOUIEHOB JUISl PELICHUS Pa3InYHBIX

3a/la4 U3 MaTCMAaTUKH, CMCIKHBIX IIPEAMETOB, U3 peanLHoﬁ IIPaKTUKH

2.7

Hcnons30BaTh CBOMCTBA CTEHEHEH C HaTypaJIbHBIMU T10Ka3aTCIIIMU

JUTsl IpeoOpa3oBaHus BHIPAXKCHHUI

YpaBHEHHsI U HEPABEHCTBA

3.1

Pemate nMHEWHBIE ypaBHEHHs C OJHOW TNEPEMEHHOW, NPUMEHSS
IIpaBUjIa Mepexoja OT UCXOJHOIO YPaBHEHHs K PaBHOCHIBHOMY €MY.

[IpoBepsTh, SABIAAETCSA JIM YACIO KOPHEM YPABHEHUS

3.2

[Ipumensitb rpaduueckue METOAbl NPHU  PEIIEHUU JIMHEHHBIX

ypaBHeHI/Iﬁ H UX CUCTEM

33

[TonGupath npuMepsl ap YUCeN, SBISIOMUXCS PEIIeHUEeM JIMHEHHOro

YpaBHCHUA C ABYMA IEPECMECHHBIMHA

34

CtpouTh B KOOPAMHATHOMN MJIOCKOCTH I'paUK JIMHEHHOTO YpaBHEHHUS C
JBYMsl T€PEMEHHBIMH; MOJb3YysCh TpapUKOM, HNPUBOAUTH IMPHUMEPHI

peuieHus ypaBHEHUs

3.5

Pemate cuctemsl 1ByX JMHEHHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMU,

B TOM 4HcCIe rpaduyecKku

3.6

CocTaBliTh U peuIaThb JIMHEHHOE YpaBHCHHUEC HUJIM CUCTCMY JIMHEHUHBIX
ypaBHeHI/Iﬁ 110 YCJIOBHIO 3ala4r, UHTCPIPCTUPOBATE B COOTBCTCTBHUU C

KOHTEKCTOM 3a/1a4yM MOJTy4YeHHBIN pe3ynbTar

Koopaunate! u rpaduku. OyHKIUN

4.1

I/1306pa>1<aTb Ha KOOpHHH&THOﬁ HpHMOfI TOYKH, COOTBCTCTBYIOIIUC
3aaHHbIM KOOpAWHATaM, Jy4Hd, OTPE3KHU, HHTCPBAJIbI, 3alIMCHIBATH

YHCIIOBBIE TPOMEKYTKH Ha alNreOpandeckoM s3bIKe




4.2

OTtMeyaTh B KOOp,Z[I/IHaTHOI\/'I INIOCKOCTH TOYKH II0 3aJaHHBIM

KOOpJAuHaTamMm

4.3

Crpoutb rpaduku TuHeHHbIX GyHKUUNA. CTpouTh rpaguk QyHKIUH Y

= [x]

4.4

OnuceiBaTh € MOMOIIBI0 (YHKIUI HM3BECTHBIE 3aBUCUMOCTU MEXITY
BEJIMYMHAMU: CKOPOCTb, BpEMsI, pPACCTOSHHME, IIEHY, KOJIHUYECTBO,

CTOMMOCTb, ITPOU3BOJUTENILHOCTD, BpeMsl, 00bEM pabOThI

4.5

Haxoauts 3HaueHne GyHKIMY 110 3HAYEHUIO €€ apryMeHTa

4.6

[Tonumare rpaduueckuii crnoco0 TMpeACTaBICHUS W aHAJIM3a
uH(pOpMallMK, W3BIEKAaTh W HMHTEPIPETUPOBATH HWH(MOPMALIUIO U3

rpaUKOB peaslbHbIX IPOLECCOB U 3aBUCUMOCTEN

8 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTara

HpOBepﬂeMble NMpEeAMETHBLIC PE3YJbTAThI 0CBOCHUSA OCHOBHOI
06p830BaTe.TII>HOI71 nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/IH

1

Yucia 1 BEIYMCIIEHUSA

1.1

Hcnonn3oBaTh Ha4dYaJIbHBIC MNpeaACTaBJICHUA (0) MHOXKECTBC
HefICTBHTeHbHBIX YUCCI 1A CpaBHCHHA, OKPYIJICHUSA U BBIHHCHCHHﬁ,
I/I306pa)KaTB ,Z[GflCTBPITGJIBHBIC qyucijla TOYKaMH Ha KOOpI[HHaTHOﬁ

psAMOI

1.2

[IpumeHsaTs NOHATHE  APUPMETUYECKOTO  KBAJAPAaTHOTO  KOPHS,
HaXOJUTh KBaJpaTHbIE KOPHH, HCIONB3ysl MpPH HEO0OXOAUMOCTHU
KaJIbKYJISITOP, BBIIOJIHATH NpeoOpa3oBaHUsl BbIPAKEHUH, COAEepKAILIUX

KBaJ[paTHbIE KOPHH, UCTIOJIb3Ysl CBOWCTBA KOPHEH

1.3

Hcnonp30BaTh 3amydcH  OONBIIMX K MAallbIX 4YHCEI C IIOMOIIIBIO

NECATUYHBIX Apo0eit u creneHei uncna 10

Anrebpanyeckue BbIpaXXEHUS

2.1

HpI/IMeHSITB IIOHATHUC CTCIICHHU C NCJIbIM IIOKa3aTCJICM, BBIIIOJIHATH
HpeO6pa3OBaHI/I}I BLIpa)KeHHfI, CoACpKamunx CTCICHU C LCIbIM

I10Ka3aTcjiIeM

2.2

BbINONMHATE  TOXIECTBEHHbIE  MPEOOpa3OBaHUs  paALMOHATIBHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JEUCTBUM HajJ MHOTOYICHAMH WU




anre0pandecKuMu IpoosiMu

23

PacknanpiBaTh KBaapaTHBIA TPEXUIICH HA MHOKUTETH

24

[IpumensTh NpeoOpa3oBaHUs BBIPAKEHUI ISl PEIICHUS PAa3IUYHBIX

3aaa4 U3 MaTEMaTuKH, CMCXKHBIX IPEIAMCETOB, U3 peanLHoﬁ MMPaKTUKH

YpaBHEHHUsI U HEPABEHCTBA

3.1

Pemate JsMHEVHBIC, KBaJgpaTHbIE YpPAaBHEHMS W PALMOHAJIbHBIE
YPaBHEHUs, CBOISALIMECS K HUM, CUCTEMBI JBYX YPaBHEHUH C ABYMs

NEPCMCHHBIMU

3.2

[IpoBomuTh mpOCTEHIINE WCCIECIOBAHUS YPAaBHEHUM H CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpapUuecKux
IIpeCTaBICHUN (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WIN CUCTEMaA

YpaBHEHUH pelleHus], €ClIu UMEET, TO CKOJIbKO, U TIpoyee)

33

[lepexomuts oOT cioBecHOW  (OpMyIHpPOBKH 3amaud K  e€
anreOpanvdeckol MOJENH C TMOMOIIBI0 COCTABICHUS YPAaBHEHUS WIIH
CHUCTEMBI ypaBHeHI/II\/II, HHTCPIIPETUPOBATH B COOTBETCTBUHN C

KOHTCKCTOM 3aJJa4un HOJ'Iy‘IGHHBIﬁ pe3yiibTar

34

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB IS CPABHEHUS, OLICHKU,
pelaTh JMHEMHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM U UX CUCTEMBI,
naBaTh  rpaduyecKkyl0  WUIIOCTPAIMI0  MHOXECTBA  pelIeHUi

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

[lonumarh ¥ uUCHONAB30BaTh (PYHKUIMOHAJIBHBIE MOHATHS M SI3BIK
(TepMHMHBI, CHUMBOJMYECKHE OO003HAUYEHUs), OINpeNeNiATh 3HAYEeHUE
(GYHKIMH 1O 3HAYEHHUIO apTyMEHTa, ONpEIeNsATh CBOMCTBA (PYHKLIUH

1o e€ rpaduky

4.2

CrpouTts rpaduku 3IeMeHTapHbIX PyHKINN BUA:

y=k/x

, Y =x?, y = X%, y = |X|, OIUCBIBATh CBOWCTBA YMUCIOBOM (PYHKIUH MO €&
rpaduky

9 KVIACC

Kona
IPOBEPSIEMOT0

HpOBepﬂeMble NMPpEeAMETHBLIC PE3YJIbTAaThbl 0CBOCHUA OCHOBHOI
06p330BaTeJIbHOﬁ nmporpaMmbl OCHOBHOI'O o01ero Oﬁpai}OBaHI/lﬂ




pe3yjabTarta

1

Yucia 1 BEIYMCIIEHUSA

1.1

CpaBHuBaTh M YHOPSAOYMBATH pallMOHAJIbHBIE M HPpalMOHAIIbHBIE

qucjia

1.2

BrimonaaTh apI/I(l)MeTI/I‘-IeCKI/Ie I[CﬁCTBHSI C pallMOHAJIbHBIMHU YUCJIaMHU,
coucTasd YyCTHBIC U INMCbMCHHBLIC HpI/IéMI)I, BBITTOJIHATH BBIYUCICHUSA C

HppaguoOHaJIbHBIMU YHCJIaMU

1.3

Haxoauth 3HaueHHs CTENEHEH C IEJIbIMU IOKa3aTelIsIMM U KOpHeﬁ,

BBIYMCIIATH 3HAYCHUA YHUCIIOBBIX BLIpa)KeHI/Iﬁ

1.4

OprrJ'ISITI) )IeI\/'ICTBI/ITeJ'II)HI)Ie qurciia, BBIMIOJHATE NPUKUIAKY PE3yJIbTaTa

BBI‘IHCHGHI/Iﬁ, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

ypaBHeHI/I}I 1 HCPABCHCTBA

2.1

Pemwate nuHEMHBIE W KBaJpaTHbIE  YPaBHEHHUs, YypaBHEHMS,

CBOJAIIHUECS K HUM, IIPOCTEHIIINE TPOOHO-pallMOHANIbHbIE YPABHEHUS

2.2

Pemate cuctemsl ByX JTUHEHHBIX YPAaBHEHHUH C ABYMs IEPEMEHHBIMU
U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIIACTCS

JIMHENHBIM

23

Pemate TexcTOBBIC 3amaun anTeOpandeCKUM CIIOCOOOM C TIOMOIIBIO
COCTaBJICHUS] YpaBHEHHs] WU CHCTEMBbI JIBYX YpPaBHEHHH C ABYMS

NEPCMCHHBIMU

24

[IpoBomuTh mpOCTEHIINE WCCIECIOBAHNS YpPAaBHEHUM W CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C [PUMEHEHUEM rpaduyecKux
NpeJCTaBICHUN (HapuMep, yCTaHaBIUBATh, UMEET JIM YPaBHEHUE WU

CHUCTEMa ypaBHEHUH peIlIeHNUs, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemrate JIMHEHHBIC HEPaBCHCTBA, KBaaApPaTHBIC HEPAaBCHCTBA,
I/I306pa}KaTb pEUICHUC HCPABCHCTB HaA YHUCI0BOM HpHMOﬁ, 3aI11MChIBaThb

peuieHueC ¢ MIOMOIIbIO CUMBOJIOB

2.6

Pemrate cucteMbl JITMHEHHBIX HCpPaBCHCTB, CHUCTCMbI HCPABCHCTB,
BKJIFOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, HM300paXkaTh pELICHUE
CHCTEMBI HEPaBEHCTB Ha YHCJIOBOM MPSIMOM, 3alTUCHIBATh PEIICHHE C

IIOMOIIBIO CHUMBOJIOB

2.7

Hcnonws30BaTh HEpaBEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/1a4




OyHKIUU

3.1

PacriosHaBate  (QyHKIMHM ~ HM3y4eHHBIX  BUAOB.  [loka3biBaTh
CXEMaTHYEeCKH PaCIIONIOKEeHUE Ha KOOPAWHATHOM MJIOCKOCTH TpaduKOB
¢bysakunit Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUIMOCTH OT

3Ha4YeHUI KO3(PPHUIIMEHTOB, OMMCHIBATH CBOMCTBA ()yHKIIHIA

3.2

Iloka3piBaTh CXEMAaTHYECKH PpACIOJIOKEHHE HA  KOOPAMHATHOMN
IUIOCKOCTH TpaduKoB (QYHKIMM BUAa y = VX, y = |X| U ONHUCHIBaTh

CBOWCTBA (PyHKITHIA

33

Crpoutb M H300paxkaTb CXEMaTHYECKH TIpadUKu KBaJPaTHUYHBIX
(GyHKUMH, ONMUCHIBaTH CBOWCTBA KBAJPAaTHUHBIX (QYHKUMH MO HX

rpadukam

34

Pacnio3naBaTe KBaJpaTHuHyIO QYHKIUIO 10 (opmyse, HTPUBOIUTH
MpUMephl KBAJpPaTUYHBIX (PYHKIHMA M3 peaJbHOU KU3HHU, (U3HKH,

reOMEeTpUH

Apudmernueckast 1 reoMeTpUIeCcKasi IpPOrpeccu

4.1

Pacnio3znaBath apudMeTndecKyro U reOMeTpUUYECKYI0 IPOrpeccCuu Mpu

Pa3HbIX crocobax 3aJaHusA

4.2

BbINONHATE BBIUMCIIEHUS C HCIOJIb30BaHHMEM (OpPMYN 7-TO UJICHA
apu(METHYECKOW M T€OMETPUYECKOH MPOrpecCHid, CyMMBI MEPBBIX N

YJICHOB

4.3

I/1306pa>1<aTb YJICHBI MIOCJIICA0BATCIbHOCTH TOYKAMHM Ha KOOpI[HH&THOfI

IIJIOCKOCTH

44

Pemate 3amaun, cBA3aHHBIE C YMCIOBBIMH TOCIJIECIOBATEILHOCTSIMH, B
TOM 4HCIE 3aJadyd U3 peajbHOM JKU3HU (C HCIOJIb30BAHHEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
1 Yucna 1 BIYUCICHUS
Jpobu OOBIKHOBEHHbBIE U JECSATHYHBIEC, MEPEXo OT OAHOW (POpPMBI 3amHUCH
1.1 npoGeit x npyroi. IloHsTHe palMOHANIBHOrO 4YHCIa, 3alUCh, CPABHEHUE,
YHOPSAOYMBAHUE PALIUOHATIBHBIX YHCEN
1o Apudmernueckue necTBUS ¢ pallMOHAIBHBIMU YUCIIaMH. Pemenne 3ama4 u3
' peaabHOM MPaKTHKKU HA YacTH, Ha Jpoou
13 CreneHb ¢ HaTypaJbHbIM IIOKa3aTeJeM: OIpeJesieHHe, Mpeodpa3oBaHUe
' BBIPAKCHUI Ha OCHOBE OIpEAENIeHUs, 3al1Ch OOJIBIINX YHCET
14 [IpouieHThl, 3anuch MPOLEHTOB B BHAE ApoOU M ApoOU B BUJE MPOIECHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA MPOLIEHTBI, PEIIEHUE 3a/1a4 U3 PEeaIbHON MIPAKTUKU
s [IpuMeHeHne TPU3HAKOB  JEJIMMOCTH, PpAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHBIX YHCEIl
L6 PeanpHble  3aBHUCHMOCTM, B TOM 4uciae mpsmMas U oOpaTHast
' IPONOPLHOHAIBHOCTH
2 AnreGpanyeckue BhIPAKEHUS
1 [lepemenHble, UNCIOBOE 3HAYEHHUE BBIPAKEHUS C NEpEMEHHOU. [lomycTumsle
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXKIY BEIMYMHAMU B BUAE (HOPMYIIBI.
. Boraucnenus no gpopmynam
)3 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPAKEHHH,  TOXKIECTBEHHO  paBHbIC
' BBIPAXKEHUS
24 CBolicTBa CTENEHU C HATYpaJIbHbIM [10Ka3aTeIeM
5 s Opnowiensl 1 MHOrouseHbl. CreneHb MHOrowieHa. Clio)keHue, BhIUMTaHuE,
. YMHOKEHUE MHOTOWIEHOB
Y @opMyJIbl COKpAIEHHOIO YMHOKEHUS: KBAJpaT CyMMBbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWIEHOB HA MHOYKUTEIIN
3 YpaBHeHust




VYpaBHeHHe, KOpeHb YpaBHEHHs, IpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCHUIIBHOCTb ypaBHEHUN
39 JIuneiiHoe ypaBHEHHE C OJHOW IIEPEMEHHOW, YUCJIO KOPHEW JIMHEWHOIO
' YpaBHEHUS, PEUICHNE TUHEUHBIX YPaBHEHUI
33 CocraBieHue ypaBHEHUN MO YCIOBHIO 3aJauM. Pemenne TeKCTOBBIX 3a7ad C
. IIOMOIUIbIO YpaBHEHUI
3.4 JluneiiHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €ro rpaduk
Cucrema [ByX JIMHEMHBIX ypaBHEHUH C ABYMsI I€peMEHHbIMH. Pemienue
3.5 CHUCTEM ypaBHEHHUHU CIIOCOOOM IMOJCTAaHOBKH. [IpuMephl pemeHnsi TEKCTOBBIX
3a/1a4 ¢ MOMOLIBIO0 CUCTEM YPABHEHHUN
4 Koopaunats! u rpaduku. OyHkmuu
4.1 Koopaunara Touku Ha mpsiMoit
49 Yucnossle IPOMEKYTKU. PaccTosiHue Mexay AByMs TOUYKAMHU KOOPAMHATHOU
' psIMOI
43 [IpssmoyronpHas cuctema koopauHat, ocu Ox u Oy. AGciucca W opJauHaTa
. TOYKH Ha KOOPAMHATHOM INIOCKOCTH
44 [Ipumeps! rpadukoB, 3amaHHBIX GopMmyrnaMu. UTeHne rpadukoB peasbHBIX
' 3aBUCUMOCTEMN
4.5 [Tonsitne pyukuuu. ['paduk Gynkuu. CBoricTBa PyHKITUN
4.6 Jluneitnas pyukuus, e€ rpagux. 'paduk byHKImM y = ||
47 I'paduueckoe pemieHue JHMHEHHBIX YpPaBHEHUH H CHUCTEM JIMHEHHBIX
' ypaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 UYucna 1 BBIYUCIIEHUS
. KBangparublii kopeHb u3 uucna. lloHsTHe 00 uppanMoOHAIBFHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALIMOHATIBHBIX YHCE
CpoiicTBa apudMETUYECKHX KBaIpaTHBIX KOPHEH W HMX MPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHUCIIOBBIX BBIPAKECHUN M BBIYMCICHUSAM. JleHCTBUTEIbHbIC
yucia
1.3 CreneHs ¢ 1eNbIM MoKa3aTesieM U €€ cBoiicTBa. CTaHaapTHas 3alKUCh YHCIa




2 Anrebpanyeckue BoIpaKEHUS
2.1 KBagpaTHbIil TpEXWICH, pa3IOKEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTETU
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOHCTBO aredpandecKou 1poou
2.3 Crnosxenue, BBIYHTaHNUE, YMHOXKEHUE, JIeTICHHE anre0Opandeckux Ipooeit
2.4 PanmonansHbie BEIpaXKEHUS U X TpeoOpazoBaHue
3 VYpaBHEHUs U HEPABEHCTBA
31 KBampatHoe ypaBHenue, (opmyna KOpHEH KBaApaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOAAIIMXCA K JIMHEHHBIM U KBAJIPATHBIM
33 [Ipocreiimue qpoOHO-palMOHATBHBIC YPAaBHEHUS
I'padmyeckas uHTEprIpeTanys ypaBHEHHM ¢ IByMsI MEPEMEHHBIMU U CHUCTEM
34 JIMHEHHBIX YPaBHEHUH C IBYMs IepeMeHHbIMU. [IpuMepsl pelieHus cucreM
HEJIMHEHHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU
3.5 Pemrenne TekCTOBBIX 33714 aNreOpandecKuM CriocoooM
3.6 YucnoBbie HEPABEHCTBA U UX CBOMCTBA
3.7 HepasenctBo ¢ oqHOM TEpeEMEHHON
3.8 PaBHOCHIIBHOCTb HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJTHOM IIEPEMEHHOU
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHON
4 OyHKIUU
il [Monsatne ¢ynkuuun. OOIacTh oONpeAeNeHHs W MHOXKECTBO 3HAYCHHUU
' ¢byukmmun. CriocoOsl 3aaaHus QyHKITHA
4.2 I'paduk dynkmuu. Utenue cBoicTB GyHKIMM 1O €€ rpaduky
4.3 [Tpumeps! rpad@uKoB QYHKIIHA, OTpAXKAIOIIUX peaabHbIe MPOIECCHI
44 OYHKIMK, OIMUCHIBAIOIIMNE TPAMYI0O M OOpaTHYI0 MpPOMOPIUOHAIBHBIC
' 3aBUCUMOCTH, UX Tpauku
4.5 OyHKIUU y =x7 y = X7
4.6 OyHKIMU y = VX, } = |x]|
4.7 I'padmyeckoe penieHne ypaBHEHUI U CUCTEM YpaBHEHHM

9 KVIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Hucna u BBIYUCIECHUS
. ParmonanbHble yKcna, WppalMOHATIBHBIE YHCIA, KOHEUHBIE M OCCKOHEYHBIC
' JeCATHYHbIE JPOOH
MHOKeCTBO J€WCTBUTENBHBIX YHCEN, IEHCTBUTENIbHbIC YHCa Kak 0eCKOHEUHbIE
- JecsITUYHbIe ApoOu. B3auMHO 0/1HO3HAYHOE COOTBETCTBUE MEXy MHOKECTBOM
. JNEHUCTBUTEIBHBIX YMCET U KOOPANHATHOM NpsiMoil. CpaBHEHHE NEUCTBUTEIBHBIX
qucen
1.3 ApudmeTndeckne IeHCTBUS ¢ IEHCTBUTEILHBIMHA YUCIAMU
N3mepenus, mpubirxeHus, oueHKu. Pasmepsl 00BEKTOB OKpPYXKAIOLIEro MHUPA,
14 JUTUTETBHOCTh TPOLIECCOB B OKpykaromeM wmupe. [IpubmmkéHHoe 3HaueHHe
‘ BEJIMYUHBI, TOYHOCTH MpuOImKenus. Okpyriaenue yucen. [Ipukuaka u oneHka
pe3yabTaTOB BBIUNCICHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEeHUS ¢ OJJHON TTEPEMEHHOMN
2.2 JInneitnoe ypaBHeHue. Perienue ypaBHEHUH, CBOISALLNXCS K JIUHEHHBIM
2.3 KBagparnoe ypaBHeHue. Penienre ypaBHeHU, CBOAAIINXCS K KBaIPaTHBIM
04 bukBanpatHoe ypaBHeHue. Ilpumepsl pelleHHs YpaBHEHMM TpPETbed W
' YETBEPTOU CTENIEHEW Pa3I0KEHUEM HAa MHOKHUTEIIN
2.5 Pemenue npo6HO-paliMOHAIbHBIX YpaBHEHUN
2.6 CucrteMbl ypaBHEHHI
2.7 YpaBHeHUE ¢ AByMS IEPEMEHHBIMH H €T0 TpaduK
2.8 Pemienue cucrem AByX JTMHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
29 Pemienue cucreM IByX ypaBHEHM, OJHO M3 KOTOPBIX JUHEHHOE, a JIpyroe —
' BTOPOMU CTENECHH
2.10 I'paduueckas HHTEPIIPETAIUS CUCTEMBI YPAaBHEHHUH € ABYMS IIEPEMEHHBIMU
2.11 Pemrenre TekCTOBBIX 3a7a4 aNreOpanyecKuM CriocoooM
2.12 UucrioBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Penienue muHEeWHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOMN
2.14 Pemienue cuctem JTMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM
2.15 KBanparHbsie HepaBeHCTBa
516 I'padmyeckas uHTeprnpeTanysi HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS

NEPECMECHHBIMU




OyHKINT

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

>l BEPILIMHBI TapadoJIbl, 0OCb CAMMETPUHU MapadoIIbl

3.2 I'paduxu Gynkiuit y=kx, y=kx+b u ux cBoMCTBa

33 I'paduxu pynkmit y=k/x, y = x° 1 X cBoiicTBa

34 I'paduxy QpyHKIMIT , 1 UX CBOICTBA
4 YucnoBsle nocae0BaTEIbHOCTH

il Ompenenenne W COCOOBI 3a/IaHUSI YUCIIOBBIX MOCIEAOBATEIILHOCTEN. 3aaHue
. MOCJIEeI0BATEIbHOCTH PEKYPPEHTHOM (hopMysoi 1 popmyIioii n-ro uieHa

4o Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apupMeTHUECKOM
' MIPOrPECCUU, CYMMBI IIEPBBIX /1 YIECHOB

43 I'eomerpuueckass mnporpeccus. QPopMysibl #n-rO  WIEHa T€OMETPUYECKOMN
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

44 N300pakeHre YieHOB apu(METHYECKOW U TI'eOMETPUYECKOil mporpeccuit
' TOYKaMH Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBIN U 3KCITOHEHIUAIBHBIA POCT

4.5 CnoHble TPOLEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaAHMSI K NPeAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
o0mero oopazoBanusi Ha ocHoBe PI'OC

YMeHHne onepupoBaTh NOHATHSAMHU: MHOXECTBO, ITOJMHOXECTBO,
ONEpallM¥ HaJ MHOXECTBAMH; YMEHHE OIEPUPOBATH IOHATUSAMH:
rpad, cBs3HBIN rpad, AepeBO, HHKI, MPUMEHATh MX NPU PEHICHUU
3aJja4; yMEHHME UCII0Ib30BaTh rpaduyueckoe MnpecTaBieHe MHOXKECTB
JUIsL OTIMCAHMS PEANIBHBIX IPOLECCOB U ABJICHUM, IIPU PEILICHUU 3a]a4

U3 IpYyruX y4eOHbIX NPEIMETOB

YMeHue onepupoBaTh NOHATHAMMU: ONPEACICHUE, aKCHOMa, TeOpeMa,
J0Ka3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HCTHUHHBIE U  JIO)KHBIE
BBICKA3bIBaHUS, MPHUBOJUTH NPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHUA U OTPpUILIAHUSA BBICKa3bIBAaHUM

YMeHue onepupoBaTh MOHATUSAMHU: HATypaJbHOE YHUCIO, MPOCTOE M
COCTaBHOE YMCJIO, JIeIMMOCTh HATYpPaJbHBIX UHCEN, TPU3HAKU
JEIMMOCTH, LIeJ0€ YHCI0, MOAYJIb 4YHcia, OOBIKHOBEHHAas IpoOb U
necaTudHas ApoOb, CTaHIAPTHBIA BUJA YHCIA, PAIlHOHAIBHOE YHCIIO,
UppalMOHATILHOE 4YHUCJIO, apu(METHUYECKH KBaJpaTHBIH KOPEHb;
YMEHHME  BBIIOJHATH JCHCTBUSL C  YUCIAMM, CpaBHUBaTb U
yHOOpSAAOYMBATh 4MCIA, MPEACTAaBIATh 4YHCIAa Ha KOOPAMHATHOMN
IPSIMOH, OKpYIJIATh YHCIA; YMEHHE JelaTb HPUKUAKY U OLEHKY

pe3yJibTaTa BBIYUCIICHU

YMeHue onepupoBaTh MOHATHSIMM: CTENEHb C LENBIM IOKa3aTeleM,
apumeTryecKkuil KBaJpaTHBIA KOPEHb, MHOTOYJICH, airedpandeckas
Ipo0Ob, TOXAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTENEHU
0oJbllle €IWHUIBI, YMEHHE BBINOJIHATH pacuérel Mo Qopmyrnam,
npeoOpa3oBaHusl IENbIX, JPOOHO-pAIlMOHAIBHBIX BBIPAKCHUNA U
BBIPKEHUI C KOPHSIMH, PA3JIOKEHHE MHOTOUJIEHA HAa MHOXHUTENH, B
TOM 4YHCJIE C MHCIOJIb30BaHUEM (OPMYJI pa3HOCTH KBaJpaToB U

KBaJpaTa CyMMBbI U pa3HOCTH

YMeHue OIICPHUPOBATH IMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOW, YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOMN; yMEHUE pellaTh JIMHEHHbIE U KBaJIpaTHbIE YpPaBHEHMS,
TpOOHO-pallMOHATBHBIE YPAaBHEHUSI C OJIHOW TEPEMEHHOMN, CHUCTEMBI
JBYX JUHEHHBIX YpaBHEHMI, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W  JPOOHO-pallMOHANLHBIE HEPAaBEHCTBA C  OJHOMI
MIEPEMEHHOM, B TOM YHUCJE NPU PELIECHNUN 3a]a4 U3 IPYTUX MPEIMETOB
U TPAKTUYECKUX 3a7ady; YMEHUE MCIOJb30BaTh KOOPAUHATHYIO
MPSIMYI0O M KOOPJAMHATHYIO TUIOCKOCTh JUISI M300paKCHHS peIieHui

YpaBHEHMI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QyHKLUS, rpaduK GYHKINHU, HYIU
¢byHKIHH, MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MIPOMEKYTKH
BO3pacTaHus, YyObIBaHUs, HauOoJblllee W HaUMEHbIEEe 3HAYCHUS
¢byHKINY; yMEHHe OTIepPHPOBATH TTOHSATHUSIMH: npsMast
MPOMOPLUOHAILHOCTD, JUHEHHAs (PyHKUIMA, KBaapaTHuHas (yHKIuS,
oOpaTHasi TPONOPLMOHANBHOCTh, Mapaboia, rumepodosa; yMeHue
cTpouTh rpaduku GyHKIHMA, UCTIOIB30BaTh TPAdUKH IJIS ONIPEACIICHHS
CBOWCTB HPOILIECCOB M 3aBUCHUMOCTEH, JJIS PELICHUs 3aJad U3 JIPyrux
Y4eOHBIX TPEAMETOB W pEANbHOW IKW3HHM, YMEHHE BBIPaXaTb

(bOpMy.]'IaMI/I 3aBUCUMOCTHU MEKAY BCIIMUNHAMU

Ymenue OIIepUpPOBATH MOHSITUSMH: MOCIE0BATEIHHOCTD,
apupMeTHyecKkass M~ TeOMETpUYecKas  MPOrPEeCcCHd;  yMEHHUe
WCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEH, (HOPMYNIBI CyMMBI U
o0IlIero 4jeHa MpH peleHUH 3a1ad, B TOM YHCIE 33a]ad U3 APYTux

Y4EOHBIX TIPEIMETOB U PEATBHON KU3HH

YMeHnue pemiath 3a7aud pa3HbIX TUIOB (B TOM YHKCJE Ha MPOLIEHTHI,
JOMU W 4YacTH, ABW)KEHHE, padoTy, ILIEHy TOBAapOB U CTOUMOCTH
MOKYIIOK U yCIIyT, HAJIOTH, 33J1a4¥ U3 00JIaCTH yIPABJICHUS JIMYHBIMHU U
ceMeiiHbIMU  (UHAHCAMH); yMEHHE  COCTaBISAITh  BBIPAXKCHHS,
ypaBHEHUsI, HEPABEHCTBA W CUCTEMbl 1O YCJIOBHIO 3aJlayH,
UCCIIeIOBaTh MOJyYEHHOE PEIlIEHUE W OLEHUBATh MPaBAONOJI00HOCTh

MOJIYUYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: (QUTypa, TOUKA, OTPE3OK, MpsmMasi,
Ty, JIOMaHasi, yroj, MHOIOyI'OJIbHHK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUN TPEYTOJBbHUKH, NPSAMOYTOJBHBIM TPEyrojbHUK,
MearaHa, OMCCeKTpHca U BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJIBHUK,

ImapajujicjJorpaMmm, pOM6, MNPpAMOYI'OJIbHUK, KBaJApaT, Tpanncnuusd;




OKpPY’XHOCTb, KpPYT, KacaTelbHasl; 3HaKOMCTBO C IMPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3a7add, B TOM YHUCIIE W3 MOBCEIHEBHOU
KU3HHM, HA HAXOXICHUE TEOMETPHUYECKUX BEJIMYMH C MPUMEHEHHEM

W3YYEHHBIX CBOMCTB GUryp u (hakToB

10

YMeHue onepupoBaTh IOHITHUSMHU: PABEHCTBO (UIyp, pPaBEHCTBO
TPEYTrOJIbHUKOB; MApaJUIEIbHOCTh U MNEPHEHIUKYISIPHOCTb IPSMBIX,
Yroia MeXAy MpsSMbIMU, MEPHEHIUKYISAP, HAKIOHHAS, HPOEKIUS,
nogobue Gpuryp, noJo0HbIEe TPEYTOJIBHUKN, CAMMETPUS OTHOCUTEIHHO
TOYKM M NPSAMOW; YMEHHE pPACIIO3HABaTh PABEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napajiebHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpY’KaroIlleM MUpe

11

YMeHue omnepupoBaTh MOHATHUSMHU: JUIMHA, PACCTOSHUE, YIOJ
(BemuuMHA yTia, CUHYC W KOCHHYC YIJIa TPEYyroJIbHUKA), IUIOIIAlb;
YMEHHE OLIEHUBATh Pa3MEPbI MPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YyMEHHE TMpPUMEHATH GOpMyINbl MEepUMeTpa U  IUIOIIATN
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, o0bema
MPSIMOYTOJIBHOTO Tapajulefienue1a; yMEHHE NPUMEHSATh HpU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJbHUKA,
teopeMmy Iludaropa, TpUroHOMETpHUUECKHE COOTHOMICHUS IS

BBIYMCIICHHS JIJTUH, PACCTOSTHAM, TIJI0IIAIeH

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOWHAIMH,
IIPOCTPAHCTBEHHbIE (UIYPBl OT PYyKH, C IOMOUIbIO YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIH

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue onepupoBaTh NOHSTUAMM:  IpPSIMOYTOJbHAas — CUCTEMa
KOOPJIMHAT, KOOpPAWHATBl TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BE/IEHNE BEKTOPA HA YUCJIO0, CKATSIPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPHl U KOOPAMHATHI JJISl MPEACTaBICHUS
JAHHBIX W pEUIeHUs 3ajad, B TOM 4HCIE M3 JAPYIHMX Y4eOHBIX

IIPEAMETOB U PEaJIbHOM KU3HU

14

YMeHue omnepupoBaTh TOHSTHSIMHU: CTOJOMKOBBIE U KPYrOBbIE
auarpamMmbl,  TaOnuIbl, cpeaHee  apudMeTHYEeCKoe, MeauaHa,
HanOoJpIlIee ¥ HAMMEHBIIEe 3HAYEHUs, pa3Max YHCIOBOTO HaOOpa;
yMEHHE  U3BJIEKaTh, HMHTEPOPETUPOBATH M  IPEOOpPa3OBHIBATH

uHGOpPMAlLIMIO, TPEJACTABICHHYIO B Ta0JuIAX W Ha JAMarpammax,




OTPaKAIONIYIO0 CBOWMCTBA W XapaKTEPUCTHKH PEATBbHBIX MPOIECCOB U
SBJICHHWI; yMEHHE paclo3HaBaTh W3MEHYHMBBIC BEJIMYUHBI B

OKpY’KaroIlleM MUpe

15

YMeHue onepupoBaTh MOHATHSAMH: CIy4dailHbIA ONBIT (CITy4daiHbIN
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBbITHE (DIEMEHTAPHBIM HCXO0J)
CIIy9aifHOTO OTIBbITA, CIIy9ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTb BEPOSTHOCTU CIydYaWHBIX COOBITUH B OMBITaX C
PaBHOBO3MOXKHBIMH AJIEMEHTAPHBIMH COOBITHSIMH;, yMEHHE pellaThb
3aJladyd METOJIOM OPraHHW30BAaHHOTO IMepedopa M € HUCIOJIb30BAHUEM
MpaBWJia YMHOXKEHHUS; YMEHHE OIICHHBATh BEPOATHOCTH pPeaTbHBIX
COOBITUH M SIBICHUH, NMOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOSITHBIX COOBITHI B OKpYXAarolleM MHpPE U B IKHU3HH,
3HaKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €T0 POJIBIO B MAaCCOBBIX SAABJICHUAX

16

YMeHue BbIOMpATh MOIXOIANIANA W3YYCHHBIM METOJ IS PEIICHHS
3a/1aud, MPUBOJIUTH MPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKH B
HUCKYCCTBE, OIUCHIBATh OTJEIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBIE B XOJI€ Pa3BUTHS MAaTEMaTUKH KaK HAyKd, MPUBOJUTH
MPUMEPBI MATEMATHYECKUX OTKPBITUH M UX aBTOPOB B OTCUYECTBCHHOM

U BCEMUPHOU UCTOPUH




INEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, TIPOBEPAEMbIX HA
OI'D ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMeHT COAEP:KAHUS

Yucna 1 BEIYMCIIEHUS

1.1

HaTypaJ'IBHBIC M OCJbIC YHCJIa. HpI/I3HaKI/I JCIUMOCTH OCJIBIX YUCCI

OOBIKHOBEHHEIE n JACCATHYHBIC ,Z[pO6I/I, IMPOLCHTEI, OCCKOHEUHBIE

2 nepUoInYECcKue 1podu

13 Pannonanehpie uncia. Apudmerndeckue onepanuu ¢ panroHAIbHBIMU
' YHCIIaMU

14 JleiicTBuTenbHbIe ynchaa. ApudMeTHUECKUE ONepaluu ¢ JAeHCTBUTEIbHBIMU
' YuCIaMu

s [IpubnuxEHHBIE BBIUUCIEHMS, NPaBUIA OKPYIJIEHUS, NMPUKUAKA U OLEHKa
' pe3yJibTaTa BBIYUCICHUN

2 Anrebpanueckue BhIpaXKEeHUs

2.1 BykBeHHble BbIpakeHUsI (BbIPaKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nenbiM nokasateneM. CTeneHb C palMOHAIBHBIM I10Ka3aTelIeM.
. CBolicTBa CTENIEHU

23 MHorousneHsl

2.4 Anrebpanueckast 1po0b

55 ApudmeTnueckuii  KOpeHb  HaTypajdbHOW  cremeHu.  JleictBus ¢
' apu(pMETHYECKUMH KOPHSIMHU HATypaJIbHOU CTETIEHU

3 VYpaBHeHMsI U HEPABEHCTBA

. Henble u npoOHO-panoHalbHble ypaBHEHHMs. CHUCTEMBl M COBOKYITHOCTH
. ypaBHEHUN

39 Lensle u npoOHO-panmoHanbHble HEepaBeHCTBA. CHUCTEMBI U COBOKYIIHOCTHU
' HEPABEHCTB

3.3 Pertenuie TeEKCTOBBIX 3amau

4 YucnoBble NOCIEA0BATENBHOCTH

4.1 ITocnenoBaTebHOCTH, CIIOCOOBI 3aJaHMS II0CIIEN0BATEIHLHOCTEN

4.2 Apudmernueckass W reoMeTpuueckas mporpeccuu. Dopmyna CIOKHBIX




MIPOIIEHTOB

5 DOyHKIUU
Oynkius, crnocoObl 3amanus ¢QyHkouu. I'padux  pyskmum. OO6mactsb
ONpeNieIeHus] W MHOXECTBO 3HaueHuil ¢ynkmmu. Hymm  QyHKIum.
5.1. [IpoMexyTKkn 3HAKONMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKIIMH.
Makcumymbl 1 MUHUMYMBI GyHKIMU. Hanbosbliee 1 HauMeHbllIee 3HaueHue
(YHKIMU HAa TPOMEKYTKE
6 Koopaunats! Ha IpsIMO U INIOCKOCTH
6.1 Koopaunarnas npsamas
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gpurypsl u Ux cBoiicTBa
7.2 TpeyroapHuk
7.3 MHOroyrojJbHUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 M3mepeHne reoMeTpuuecKuX BEJINYNH
7.6 BekTops! Ha mIockocTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHoCTh
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 ['padsr
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